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A new isoflavonol isolated from Achyranthes aspera
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Abstract: Objective To study the chemical constituents of Achyranthes aspera. Methods The constituents were separated and
purified by silica gel, ODS column chromatography, and recrystallization, and their structures were identified on the basis of
physicochemical properties and spectral data. Results Nine compounds were isolated and identified as 5,2'-dimethoxy-6-
(methoxymethyl)-7-hydroxy-isoflavonol (1), oleanolic acid (2), oleanolic acid 28-O-B-D-glucopyranosyl ester (3), codonolactone (4),
3-formylindole (5), indole-3-carboxylic acid (6), 4-[2-formyl-5-(methoxymethyl)-1H-pyrrol-1-yl] butanoic acid (7), 3-hydroxy-
1-(4-hydroxy-3,5-dimethoxy-phenyl)-1-propanone (8), and 2-(2-phenoxyethoxy)-ethanol (9). Conclusion Compound 1 is a new
compound named as achyranthesketone A, and compounds 4—9 are isolated from this plant for the first time.
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AR R (A AR R4
gre WERAHIRIN, HE (W4 KTHHE
SRR, AR TIEMALR, ML AREKTE
s, (PEZGI) 2015 SRR AR
BHEY 418 Achyranthes bidentata B1. W T AR, 4
Ze AL N R AZ o AR D9 B R )1 A R
Cyathula officinalis Kuan TR, K. £ =R
B R A R B, SR E 2,
CFEDERHE YR BRI WA= I S A R BT A
TR AR ZE . IR B 2 FRiE) 2009 AR
KRN ERMEY) 488 Achyranthes aspera L.
)T AR ZE, RKAZEHD B i el R R T
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J§53 s TTA R R ST 2402 B AN [ (R 4 B At AR S
Rl 4= I b GG 2 R b SR R .
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SEMZESR, JFECFFRIAI A T B RS RAE R T
e SO ST S G e RERE R, WA AT T R
RBEHUYIN R S B R W 28 HRIR TR, S5 R
A AR B AT DA ) S G S A Wk R )
Mo A=A 245 1 MR 11 IRV A2 v v I AR
HZP A G PR A = B EHHIFKBH2E77, I
PREEH Tl B S S SR R . R fE
Fib P 28 S5E

H 7 4= B 0 P o SRl 7 1 A iR aE b
NFSFI AR R, 2T R AR
ZIRME, ARSI T A4 R AR ZE A 2 B a3
HATHETE, R EARE 9 MERILEY), s E
N 5,2 HUAE FE-6- F U - 7-F 2 - S B [5,2"-
dimethoxy-6-(methoxymethyl)-7-hydroxy-isoflavonol,
1]. FFEURME (oleanolic acid, 2). T & Bi-1
(oleanolic acid 28-O-B-D-glucopyranosyl ester, 3).
W2 WES (codonolactone, 4). 3-F5| W HI % (3-
formylindole, 5). 3-Mj|MtHZ (indole-3-carboxylic
acid, 6). 4-(2-HIMBEFE-5- F a0 H - 1 - -HIE s -1 -
) THER (4-[formyl-5-(methoxymethyl)-1H-pyrrol-1-
yl] butanoic acid, 7). 3-FHk-1-(4-F25E-3,5- — H 4 Jk

ZRFE)-1-TAl [3-hydroxy-1-(4-hydroxy-3,5-dimethoxy-
phenyl)-1-propanone , 8]. 2-(2- K& LA ) L 1F
[2-(2-phenoxyethoxy)-ethanol, 9]. A L& 1K
L MEEY), i L IRE A, S 1.
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Fig. 1 Chemical structure of compound 1
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INOVA-600 MHz. INOVA-500 MHz %) #$id
SRR (Bt Bruker AR ); HLMWE S i
(ESIMS) {ll5€ F§ MDS SCIEX API 2000 LC/MS/MS
JREEAL (EE RN MR G AT FEERE EMRER
(80~100. 200~300 H> K Bkl B EHG R
NTE Ay RAARERS RP-18 ODS-A (50 um) AN H
A YMC Co., Ltd. 7=fh; TLC HIEARRERARCN T
EEEAL AT P2 s SO RSO o fo T B e 2 7 77
ihs WHUEREC B R, M. BERRZBR. A
Fik S5 R Al R YA PR A DD

AR RARCR F R KM TR HLIX, i
AR ERHIMEEAREEY L4 B
Achyranthes aspera L. WITJEMRMAMRZE, FIEbRA
(GCZX-2017-2) fRAFAEMI R v B2 25 K 2 2535 VEY)
J e TRER AT FEH Lo
2 ERESE

B AR K 4.45 kg, ZEERIFHEEL 3 9%,
K 2h, 65 CHRUERMWHEN, INEEKSE,
KA e 7 2R, BEEUS 4k R B RR 6 75 5
REHL, PR FISOA RIS EE IR ORI E 459 g BEIR
CPERZE AR R H AT (I, i e R £ 1R
(100 : 0. 99 : 1. 95:5.90:10. 80 : 20. 70 : 30.
50 1 50). BEPR LWE-HEE (100 0 0. 90 : 10, 80 :
20, 70 :30. 50 :50. 0:100) BHEEWEN, R
EOERI, RS 12 NS (Fr.A~L).

HHp, Fr. H&d ODS FEi, /K-H R RA b
it (10%-. 30%-. 50%. 70%. 90%. 100% ),
LIRS 9 MWL (Fr. HI~H9). Fr. H2 £t ODS
S, 50%H M, mARMEE R, ey
1 (8.1 mg). Fr. HI &3t ODS H: i, 30%~40%
RS P, ARG R EEY 6 (7.1 mg).
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Fr. J #5345 ODS # 4 3%, FHEE(30%~100%)
BEREEBEML . For 30% R EEET 4, Zoad IEARREIAE
ik, EA-HEE (95 0 5) REEISEEY) 8 (4.7
mg). Fr. E ¥ &R (il 5y, &15-F
(99 :1. 97:3.95:5,90:10. 70 : 30, 100 : 0)
VM, ka9 (72 mg). Fr.F ¥y, &
it ODS H: i, 80% TEREMENL /75, H 1 FE G
¥ 2 (36.1 mg); 90% TELLLENL LAY 4 (6.5
mg). Fr. L #1453, &5t ODS #:tail, 80% H L7 &,
FEUAEY 3 UL RN (50.5 mg).
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WEM 1 RE ARG & (HED, FHEEE-K

TR R MR ALt . o IS HR-ESI-MS 45 tHFE

HAE S T 85 FU§ m/z 341,102 5 [M—H], i i%ik
EWH 5T CroH 1506, THREAMME )Y 11, %
B 19 NS 50, U T R, A
A 17 AN RTES, R ER A PR, B
oo 1 NMRE. S5, DEPT 5
HSQC R 140 T34 3 N HAEE . 1 AN H A
6 MNRHFEA 9 ANFhk (F 1 ANFRIE) . HEEHE
BN 1, B EDR— 4. AR IR
#4035 HSQC. 'H-"H COSY A1 HMBC (& 2) Xf4k
FEAT Y 5E

BC-NMR 1 dc 153.8 (C-2, CH).125.1 (C-3, C)-
176.8 (C-4, C=0) 3 Mk I AL FE A R 1AL &4
J& TR #E2%; HMBC 1 0y 7.93 (1H, s, H-2) 5 dc
125.1 (C-3), 176.8 (C-4), 122.5 (C-1"), 160.7 (C-9) #H

Rz1 HEW 1 MEREEERAEARE
Table 1 NMR data of compound 1 (CD;0D, 600 MHz for "H-NMR and 150 MHz for 13C-NMR)

/A on dc DEPT TRAT Ou dc DEPT
2 7.93 (1H, s) 153.8 CH |G 122.5 C
3 125.1 C 2 159.3 C
4 176.8 C 3 7.05 (1H, d, J = 8.4 Hz) 112.1 CH
5 161.9 C 4 7.38 (1H, t, J = 8.4 Hz) 130.9 CH
6 118.6 C 5 6.99 (1H, t, J = 8.4 Hz) 121.4 CH
7 163.6 C 6’ 7.22 (1H, d, J = 8.4 Hz) 132.5 CH
8 6.72 (1H, s) 99.8 CH 5-OCH;  3.85(3H,s) 63.7 CH;
9 C 2-OCH; 3.78 (3H,s) 56.0 CH;
10 C 11-OCH; 3.44 (3H, s) 58.3 CH;
11 CH,

2 &1 K HMBC #H%
Fig.2 Key HMBC correlations of compound 1
5%, AESEALEYIE T 7 I X — M. 'H-NMR
4 NFFEASRT oy 7.38 (1H, t, J = 8.4 Hz, H-4'), 7.22
(1H, d, J = 8.4 Hz, H-6'), 7.05 (1H, d, J = 8.4 Hz,
H-3") #16.99 (1H, t, J = 8.4 Hz, H-5"), JI& 1545 5
& HUR R B FONBAL AR A, X —
AR B TH-"TH COSY %+ H-5"5 H-6'.H-4'
R, H-4'F5 H-3HMHRE L —BiiE. oy 3.78
(3H, s) A—H4HEE, HSQC F1 6, 3.78 3H, s) 5 d¢
56.0 E4EAHK; HMBC i 7R 6y 3.78 3H, s) 5

dc 159.3 (C-2) MK H 4 HMBC i ik n] I
04722 (1H, d, J = 8.4 Hz, H-6), 7.38 (1H, t, J = 8.4
Hz, H-4") ¥5 6c 159.3 (C-2') #H3%, HMHE B ¥k
pACE LR

2, AWNEIS 1 AR 2 AFE oy 3.44
(3H, s), 3.85 (3H, s)~ 1 M&EHAI F 2% 64 4.59 2H, s,
H-11). dc 163.6 (C-7)~ 161.9 (C-5). 160.7 (C-9) it
B A SRR =Mt pis, BI7E 5. 7 frd &
A%, HSQC i, 644.59 (2H, s, H-11) 5 6 63.9
(C-11) 5%, HMBC #Hitn] i, 6y 3.44 3H, s) 5
dc 63.9 (C-11) EFEM I, UiEHAAAE 1 AN H AT HH
4hit . HMBC i1, 6y 6.72 (1H, s, H-8) 5 ¢ 160.7
(C-9). 163.6 (C-7) #HI; du 4.59 (2H, s, H-11) 5 oc
163.6 (C-7), 161.9 (C-5) tHI; H%EIE 5y 3.85 BH, s)
5 ¢ 161.9 (C-5) AHIK, REIHFEIE, PR
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I REREAE C-5. 6. ThLb. & EHIEZILEY
(RIGERE N 5,2/ PR AR Jk-6- P A P -7 - PR - S S

EY 2. LEERG S (FRED, FERE-IK
T ANATS SARCRNEPys s C X o0 BCRP A § g R
Rf {8 584 —%(. '"H-NMR (500 MHz, CD;0D) 6: 5.30
(1H, brs, H-12), 3.25(1H, m, H-3), 1.16, 1.01, 0.95,
0.94,0.93, 0.89, 0.78 (% 3H, s, CH3). “C-NMR (125
MHz, CD;0D) &: 182.9 (C-28), 143.5 (C-13), 122.6
(C-12), 79.0 (C-3), 552 (C-5), 47.6 (C-9), 46.5
(C-17), 45.8 (C-19), 41.6 (C-18), 41.0 (C-14), 39.2
(C-8), 38.7 (C-1), 38.4 (C-4), 37.0 (C-10), 33.8
(C-21), 33.0 (C-29), 32.6 (C-7), 32.4 (C-22), 30.6
(C-20), 28.1 (C-23), 27.6 (C-15), 27.1 (C-2), 25.9
(C-27), 23.5 (C-16), 23.4 (C-30), 22.9 (C-11), 183
(C-6), 17.1 (C-26), 15.5 (C-24), 15.3 (C-25). LA %k
a5 e A2, WA 2 AT
FR.

&Y 3. TtAIRG & (HED, FRERE-IK
BRI N 241 45, "H-NMR (500 MHz, CD;0D) 6:
5.41 (1H, d, J = 8.0 Hz, H-1"), 5.27 (1H, brs, H-12),
1.17 (3H, s, H-27), 0.99 (3H, s, H-23), 0.96 (3H, s,
H-30), 0.95 (3H, s, H-24), 0.93 (3H, s, H-29), 0.82
(3H, s, H-26), 0.79 (3H, s, H-25); “C-NMR (125
MHz, CD;0D) §: 178.1 (C-28), 144.9 (C-13), 123.8
(C-12), 95.7 (C-1"), 79.7 (C-5'), 78.7 (C-3'), 78.3
(C-3), 73.9 (C-2'), 71.1 (C-4"), 62.4 (C-6"), 56.8 (C-5),
49.1 (C-9), 48.0 (C-17), 47.2 (C-19), 42.9 (C-14), 42.6
(C-18), 40.7 (C-8), 39.9 (C-1), 39.8 (C-4), 38.1
(C-10), 34.9 (C-21), 33.9 (C-29), 33.4 C-22), 33.1
(C-7), 31.5 (C-20), 28.9 (C-15), 28.7 (C-23), 27.9 (C
2), 26.3 (C-27), 24.5 (C-11), 24.0 (C-30), 23.9 (C-16),
19.5 (C-6), 17.7 (C-26), 16.3 (C-24), 15.9 (C-25). LA
R S Sk A Y, SR A T 3 A
VIS -1, 0 SOk R B 347 T 4 FRAEAT

WEY 4 LOEDREG S (FED, FHREE-IK
BRR N R4 . "TH-NMR (500 MHz, CDCl3) 6:
4.86 (1H, brs, H-14), 4.59 (1H, brs, H-14), 2.61 (1H,
dd, J = 3.0, 13.0 Hz, H-6a), 2.43 (1H, t, J = 13.0 Hz,
H-6p), 2.37 (1H, m, H-3p), 2.25 (1H, d, J = 13.5 Hz,
H-9p), 1.80 (3H, brs, 13-CHs), 1.03 (3H, s, 15-CHs);
PC-NMR (125 MHz, CDCls) d: 172.6 (C-12), 161.1
(C-7), 148.6 (C-4), 122.0 (C-11), 106.8 (C-15), 103.8
(C-8), 51.7 (C-5), 51.2 (C-9), 41.3 (C-1), 36.7 (C-10),

36.0 (C-3), 24.6 (C-6), 22.3 (C-2), 16.5 (C-14), 8.1
(C-13)0 LU ¥ 5 Scilfdhil — 50, R &g
Fik—# 4+ HSQC. HMBC. 'H-'H COSY —4:#
WEILIRVERUE, MO TN EY) 4 NS N,

WAV S: RECMIRYY, B EEE-IREER RN
B, "H-NMR (600 MHz, CD;0D) &: 9.90 (1H, s,
CHO), 8.18 (1H, d, J = 7.8 Hz, H-4), 8.11 (1H, s,
H-2), 7.48 (1H, d, J = 8.4 Hz, H-7), 7.26 (2H, m, H-5,
6); "*C-NMR (150 MHz, CD;0D) 6: 187.4 (3-CHO),
139.7 (C-2), 138.9 (C-9), 125.7 (C-8), 125.0 (C-6),
123.6 (C-4), 122.4 (C-5), 120.2 (C-3), 113.1 (C-7). LA
R Sk A Y, WS A s A
3- M| i F i

&Y 6: Tsh T (PR, Fiifs -k
SN g, "TH-NMR (600 MHz, CD;0D) &: 8.08
(1H, d, J = 7.8 Hz, H-4), 7.96 (1H, s, H-2), 7.44 (1H,
d, J=7.8 Hz, H-7), 7.19 (2H, m, H-5, 6); *C-NMR
(150 MHz, CD;0D) &: 169.3 (3-COOH), 138.2 (C-8),
133.4 (C-2), 127.6 (C-9), 123.6 (C-5), 122.4 (C-6),
122.0 (C-4), 112.9 (C-7), 108.9 (C-3). LI E##E 5
mkRE — 2, WM AL A Y 6 9 3-M5 M H IR .

WEWT: AR, BRI R D%
#th, 'H-NMR (600 MHz, CD;0D) &: 9.42 (1H, s,
H-7), 6.99 (1H, d, J = 4.2 Hz, H-3), 6.27 (1H, d, J =
42 Hz, H-4), 450 (2H, s, H-6), 434 QH, t, J = 7.2
Hz, H-1'), 3.34 (3H, s, 6-OCH3), 2.20 2H, t, J = 6.6
Hz, H-3"), 1.97 (2H, m, H-2'); "“C-NMR (150 MHz,
CD;0D) &: 181.7 (C-4'), 179.6 (C-7), 139.9 (C-5),
132.3 C-2), 124.6 (C-3), 111.5 (C-4), 64.9 (C-6), 56.7
(6-OCHa), 45.1 (C-1'), 33.9 (C-3"), 27.6 (C-2). DL L
Hobe 5 Sk A g, i o 1817
(C-4") RREMAE BN, 4 HMBC TLUESE, R
&M &Ky ik — 254 HSQC. HMBC. 'H-'H
COSY HYERZREILIRIERGIE, SEAEW T N 4-(2-
PR I - 5- PR A 0 R B - 1T - 1) TR et
SCERER HEAT T IE

A 8: ToEIMRYY, B EE-IRERRR R S
BEES, "H-NMR (600 MHz, CD;0D) d: 7.34 (2H, s,
H-2, 6), 3.96 (2H, t, J = 6.0 Hz, H-9), 3.92 (6H, s, 3,
5-OCHjs), 3.20 (2H, t, J = 6.0 Hz, H-8); ""C-NMR
(150 MHz, CD;0D) §: 198.2 (C-7), 147.6 (C-3, 5),
141.4 (C-4), 127.8 (C-1), 105.8 (C-2, 6), 57.5 (C-9),
55.4 (3, 5-OCHs), 40.2 (C-8). LA ¥l 5 kiR iE



° 3212

¢ £ % Chinese Traditional and Herbal Drugs 38 49 % %8 14 #§ 201847 A

AW, FRL S 4 HSQC.
HMBC. 'H-'H COSY “#ERZRIARERIE, et
EW 8 N 3-FEIE-1-(4-FAHE-3,5- T AL IRIE)- 1- R .

WEY9: TR Y), & ERE-IREER R B
Bz, "TH-NMR (600 MHz, CD;0D) 6: 7.27 (2H, m,
H-3, 5), 6.93 (3H, m, H-2, 4, 6), 4.11 (2H, m, H-7),
3.82 (2H, m, H-8), 3.69 (2H, m, H-10), 3.62 (2H, m,
H-9); "*C-NMR (150 MHz, CD;OD) §: 158.8 (C-1),
129.0 (C-3, 5), 120.4 (C-4), 114.1 (C-2, 6), 72.4 (C-9),
69.4 (C-8), 67.1 (C-7), 60.8 (C-10). 'H-'H COSY i
H, AW, 0y 3.82 (2H, m, H-8) 5 4.11 (2H, m, H-7);
du 3.69 (2H, m, H-10) 5 3.62 (2H, m, H-9) 737l 4H
%, [FIl HMBC i 6y 3.82 (2H, m, H-8) 5 d¢
724 (C9) @mREMK, EH T4 THEEHE
-O-CH,CH,-O-CH,CH,-O- &5#4 7 Bt. LA b Hdin 3k i
a9 N 2-Q- KA LHEHE) LFE.
4 g

A CORARBO . NA AN L4 AR R & T 7
BHEY), BHAEHIRAEAEREZ R WEHEYT
F B RS R TG S IR BR B — s AN R (S I 2
wE, AR, FEEZ IR Z 2 Fh AT
R AT L =GR G, AT L4BRE T
BHEVIIRAETE, ARSI/ 453 T 1 A8
SEHER L 2 AN WS AR 1 AN e 2R AR,
TX A R e B T 3 2 B IR N B AR A A
F5 T BRI IR . BN AR SIS
AEZZREMEY), EHAD 2 Mg R
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