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A new resorcinol derivative from Polygonum lapathifolium

WEI Jie, ZHANG Chuanmao, LI Dongping, CAO Jinfeng, DING Jianhai
Key Laboratory of Green Catalytic Materials and Technology of Ningxia
Province, College of Chemistry and Chemical Engineering, Ningxia Normal University, Guyuan 756099, China

Abstract: Objective To study the chemical constituents of Polygonum lapathifolium. Methods The compounds were separated and
purified by silica gel, Sephadex LH-20 column chromatography and semi-preparative HPLC. The structures were identified by NMR,
MS, IR data analyses and literature data comparison. Their antioxidant activity was evaluated by using the DPPH method, the ABTS
method and the hydroxyl radical scavenging method. Results A total of 20 compounds were isolated from the ethyl acetate of P.
lapathifolium and elucidated as 2-methyl-5-n-undecylresorcinol (1), 5-n-dodecylresorcinol (2), (3S,5R)-dihydroxy-6R,7-
megstigmadien-9-one (3), trans-phytol (4), kaempferol (5), quercetin (6), 2',4"-dihydroxy-6"-methoxychalcone (7), 2',6"-dihydroxy-4'-
methoxychalcone (8), dihydroquercetin (9), 5,7,3'4'"-tetrahydroxy-3-methoxyflavone (10), B-sitosterol (11), stigmaster-4-en-6f3-
hydroxy-3-one (12), ellagic acid-3,3"-dimethyl ether (13), ethyl gallate (14), methyl 2,4,6-trihydroxybenzoate (15), ethyl palmitate
(16), 9(2),12(Z)-octadecanedioenoic acid (17), methyl stearate (18), palmitic acid (19), oleic acid (20). Compounds 1—6, 9—14, 18
had the stronger DPPH, ABTS or OH radicals scavenging abilities and compound 1 showed significant abilities with ICso value of
0.023 mg/mL. Conclusion Compound 1 is a new resorcinol derivative, and named polygonumol A. Compounds 1—3, 13 and 15 are
isolated from this genus for the first time. Compounds 1—6, 9—14, 18 exhibit significant antioxidant capacity.
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TRAEIE Polygonum lapathifolium L.YZEF}E
JEREYD, AARDLE, SRR, 1 FARER, 2H
SHIH A, 24T RN, DIk
SINY), BHAWEMERE. FIRIEED . MARZ
T TR RS A HUR . PR A PUEAL S
WP SCERBT SR, R YA o
M. EER. B, R OME . wER RS E Y,
Horp v e S5 iy R A S ) 2 2R A T E R HE AN
A TERT B

TERT AR T, PR R IR AR I 2 2 T i B
Yooxh 2,2- B % i -1- 3 Ak F & (2,2-diphenyl-1-
picrylhydrazyl, DPPH) Al 22-FK% —(3-Z3&-%3F
E e -6~ Figk 17 ) — ¥ £k [2,2"-azinobis-(3-ethylbenzthia-
zoline-6-sulphonate), ABTS] H & EA &3 155
TEE, EEHNH R B (median inhibition concentration,
ICso) {53124 2.04 7.0 pg/mL. A A KPR
IS PEY AR, AR B0 TR 2 L R SR YDA IR
LA 2 o AT T, 3 B AR 3] 20 Mk
E, 53 2-FHE-5-n-— e B[R] 2R -y (2-
1) . 5-n-dodecyl-
resorcinol (2). (3S,5R)-dihydroxy-6R,7-megstigmadien-
9-one (3) . tHYIIE (phytol, 4 111251y (kaempferol,
5). Ml & (quercetin, 6). 2'4-FFH-6"-FE KR
T HMH (2'4'-dihydroxy-6'-methoxychalcone, 7).
29,6~k -4- AR EHM (2,6-dihydroxy-4'-
methoxychalcone, 8). {EJiAA % (dihydroquercetin,
9). 57340 A -3- F A LA (5734
tetrahydroxy-3-methoxyflavone, 10). B-A&EE (B-
sitosterol, 11). 5. {H§-4-Jfi-6p-F23&-3-HH (stigmaster-
4-en-6B-hydroxy-3-one, 12). ¥F{EFER-3,3"- . H ik

(ellagic acid-3,3"-dimethyl ether, 13). W B TR L
fif Cethyl gallate, 14) . methyl 2,4,6-trihydroxybenzoate
(15). KEHEER £, 1% Cethyl palmitate, 16). 9(2),12(2)-
+ )\ IER [9(2),12(Z)-octadecanedioenoic acid,
17]- B R R F I (methyl stearate, 18) KA (palmitic
acid, 19) IR Coleicacid, 20). HA{bAEHI1H
FEZR R a8, i AR 2 A fbE
W 1~3. 13, 15 NERNEREY) ForEe2l. &
PEHRZE KR, (L EH) 1~6. 9~14. 18 X DPPH.
ABTS H fAEel2 A B A A RORIERETE,
)1 {ERF DPPH H HZE1 1Cso A4 0.023 mg/mL.
1 XFES5HH
Bruker Avance 111 400 MHz #Z 3L 9RA gt

methyl-5-n-undecylresorcinol ,

Bruker A)); ZF-20D SR KA i (i
HZEAMTAAS A R A 7] ); RE-2000A Bk 25 Kk 4%
( LW R A AR ); Agilent 6310 Ton Trap
LC/MS 4% (£[E Bruker A#]); PT-3502B #!
AR 23 BT A (B R EE ARG BR A 7D FE 1
TERE (80~100. 200~300 H) Fli# 241 GFass,
10~40 um fiEfig (5 AL T ); Sephadex LH-
20 %R (Hit B Amersham Biosciences A &) ); HIEE .,
Ak & L-BUA MR (Vo). DPPH. ABTS.
AR REREEL. BEIR AN BEIRE AN
B g2 e AR AE AR A IR A F R4 BEER 4T
LI R SAEh. FEESY h E 2 FL
HAE PR 2 A HE

BB 2021 45 10 ARATE A T, H
TR R T B N ER 2R AR
WA P lapathifolium L., FYIFRA (20211001)
TRAT T 7 BIHTE R KR =t 78 5 R S =
2 RESSE

PRI 3 TR 4 5 20 kg, FYHEJS ] 70%IK) 2
B R 5 Ik, BRI 72 h, JEE, BF
PR, WUEIRARIRE, HIREHKEE, FH
B IR CBEREE 3 Ik, 13 BIBSER L FE AL (1.68kg).

Bt iR BRI U 2 IE A RE A i, DL &
Fe-FEE (100 : 0—0 : 100) ¥EM, 53] 8 MHS
F1~F9. F2 Hsridid iEAHRER i, DL SH -
AR RIS 2] 3 AN WAL F2.1~F2.3, F22 &
it Sephadex LH-20 #Efixfuikaifk, 15214LEY 4
(113 mg). F3 HAH&3EEE] 3 MEHS B
F3.1~F3.3, ¥ F3.2 #—Pilid Sephadex LH-20 #t
& £ T e R I AR R AT € 20 S A5 2k B 1 (9.2
mg) Al 17 (14.6mg). F4 Hnaik—L4r 5155 6
NS F4.1~F4.6, F4.2 I8k (a7 515 3
&Y 2 (7.4mg); FA4 24 MCIALFE G, 4 IFMEE
B th 3, Sephadex LH-20 #E/52 (4 3 4l Ab 15 240 &4
9 (11.9mg) 118 (8.8mg), TR/ FH4%
TR GBI B AR 2L A 15 (6.1 mg); F4.5 &
MCI fb# 5, £ IEMFERERH (%, Sephadex LH-
20 B ik aith, 9EEY 7 M8 (17.1mg) 1)
RAY), 33—t e 2% AR ) & o B 1 2
WEY T (9.7mg) M8 (23 mg). F5S U4 n s
53] 4 NS> F5.1~F5.4, F5.2 iliid Sephadex
LH-20 &t ik aifh, H3E64 5 (163 mg), F
R4 IEAHRE R AR 1, DL S be-H EE (100 -
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D VALY 6 (15mg); F5.3 Lkt (ot al
AR EML A 6 (15mg) F1 10 (12 mg) IR A
F5.4 2 )RR B, DURRE-ZK (31 2) Heflifs
FHbEY 12 (145 mg). 13 (7.7 mg) F116 (10.2
mg). F6 Hpa5 e 6 M4 F6.1~F6.6,
F6.2 il Sephadex LH-20 #fi itk aliftb 15 F1b &
Y11 (17.4mg). F6.3 23 Sephadex LH-20 itk 1
A5 EI1L & 14 (6.8 mg) 120 (13.5 mg);
F6.5 DLIEAHRER i Al Sephadex LH-20 #Ei% (i
A B2 AY 19 (123 mg). F7 A 04 EMEER
ORE ) BA R 4 AN WA F1.1~F7.4, F7.3 @ik
Sephadex LH-20 %t a4t 52L& 3
(7.3 mg)-

3 #ikE

& 1. LagmikY), HR-ESI-MS 45 H m/z
279.247 1 [M+H]" GUHEAEN 279.247 50, W&
THRA CigHaoOr, ALFIEER 4. UV A" (nm): 205
(4.24), 225 (3.79), 269 (3.10); IR vy (cm™!): 3 415
(-OH), 1 589, 1 466 CAI). L&Y 1 1) 'TH-NMR
(400 MHz, CDCl3) B EoR 2 M HERFES
[616.26 (2H, s)], KEALE M &A1 AXFRI 1,3,4,5-
PUBARII KR : 1 MEERIS ERHFIEE S [0u2.12
(3H, s)] Al 1 N=EIEHFIEES [040.88 BH, t,J =
6.9 Hz)]: '3C-NMR (100 MHz, CDCl;) 454 DEPT

RIS 18 MR(E S, BG4 NG S (61073,
142.1, 154.5X2); 2 MRHEKIE S (0c 107.8X2);
10 ANV R FERR(E 5 (0 22.7, 29.3~31.2, 32.0, 35.5);
2NNHEERAGS (6 7.7,14.2), W& 1.

7t 'H-'H COSY #f+ Al M%< 5| H-1/H-2/H-
3//H-4"/H-5"/H-6'/H-7/H-8 /H-9"/H-10"/H-11"f¥] # 5% ,
454 HMBC i H-17/C-5. H-6/C-1'F1 H-7/C-1, C-2,
C-3 M FEAHE (B 1), R ED 12 1 Mz
TR AW, SETETE Y 1 RN 2-
H J-5p-t— e L (B 28 1), £ SciFinder $0¥5 ZEAS:
%, WEW 1 WHWEY), NN A,

R1 WA 1 RLHEIE (400100 MHz, CDCL)

Table 1 NMR data of compound 1 (400/100 MHz, CDCls)

BRAL dc Ju

1,3 154.5

2 107.3

4,6 107.8 6.26 (2H, s)

5 142.1

7 7.7 2.12 (3H, s)

1’ 355

2! 32.0

3'~9’ 29.3~31.2  1.28 (14H, overlapped)

10’ 22.7 1.28 (2H, overlapped)

11’ 14.2 0.88 (3H, t, J=6.9 Hz)
OH 'H-'H cosy

% HMBC TN
HO >

1 &Y 1 MERRXER 'H-"H COSY 1 HMBC #H3%
Fig. 1 Structure and key 'H-'H COSY and HMBC correlations of compound 1

tEY 2. TLEMARY:; HR-ESI-MS m/z:
279.229 9 [M+H]*; 'H-NMR (400 MHz, CDCl;)
6.14 (2H, s, H-4, 6), 6.09 (1H, s, H-2), 2.45 (1H, t, J =
7.7Hz,H-1"),0.92 (1H, t, J=6.8 Hz, H-12"); 3C-NMR
(100 MHz, CDs0D) 6: 157.4 (C-1, 3), 99.5 (C-2), 106.5
(C-4, 6), 144.5 (C-5), 35.6 (C-1"), 31.2 (C-2", 30.6 (C-
10),21.9 (C-11"),12.6 (C-12"). LA % 5 CHRIRIE
XTRRFEAR—F0), M EY 2 N S-n-t ki sk
[E1 Sl 8

&Y 3: Ak AK; 'H-NMR (400 MHz,
CD;0D) 8: 5.85 (1H, s, H-8), 4.23 (1H, m, H-3), 1.38
(1H, m, H-2b), 1.45 (1H, m, H-4b), 1.93 (1H, dt, J =

6.0,2.0 Hz, H-2a), 2.24 (1H, dd, J=4.1, 2.1 Hz, H-4a),
1.17 3H, s, CHs-11), 1.40 (3H, s, CH3-12), 1.40 (3H, s,
CH3-13), 2.21 (3H, s, CH3-10); 3C-NMR (100 MHz,
CD;0D) d: 36.0 (C-1), 48.5 (C-2), 63.0 (C-3), 48.3
(C-4), 71.0 (C-5), 118.5 (C-6), 199.5 (C-7), 99.7 (C-
8), 210.2 (C-9), 30.9 (C-10), 25.1 (C-11), 27.9 (C-
12),29.4 (C-13). LA %4l 5 SChR i 8 0 18 2 A —
H, HEEWEY 38 (3S,5R)-dihydroxy-6R,7-
megstigmadien-9-one.

WEY 4: BEEMHIRY); 'H-NMR (400 MHz,
CDCl3) 0: 5.41 (1H, t, J = 7.0 Hz, H-2), 4.14 (2H, d,
J=17.0Hz,H-1),1.97 (2H, t,J="7.3 Hz, H-4), 1.68 (3H,
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s, H-20), 1.40~1.15 (19H, m, H-5~14), 0.89 (3H, s,
H-18), 0.87 (6H, d, J= 2.5 Hz, H-16, 20), 0.86 (3H, d,
J=2.8Hz, H-19); BC-NMR (100 MHz, CDCl;) §: 59.4
(C-1), 123.0 (C-2), 140.3 (C-3), 39.9 (C-4), 25.1 (C-5),
36.6 (C-6), 32.8 (C-7), 37.4 (C-8), 24.5 (C-9), 37.4 (C-
10), 32.7 (C-11), 37.3 (C-12), 24.8 (C-13), 39.4 (C-14),
28.0(C-15),22.6 (C-16), 22.7 (C-17), 19.7 (C-18), 19.7
(C-19), 16.2 (C-20) LA X4 5 SClk AR E 0] Bl 3 A
— ), SR A 4 NHEYIEE .

&% 5. BEHAK; 'H-NMR (400 MHz,
CD;0D) 8: 8.09 (2H, d, J= 8.9 Hz, H-2', 6), 6.91 (2H,
d, J=9.0 Hz, H-3", 5'), 6.40 (1H, d, J = 2.0 Hz, H-8),
6.19 (1H, d, J = 2.0 Hz, H-6); '3C-NMR (100 MHz,
CD;0D) 6: 162.7 (C-5), 99.4 (C-6), 165.7 (C-7), 94.6
(C-8), 158.4 (C-9), 104.7 (C-10), 123.9 (C-1"), 130.8
(C-2',C-6"), 116.5 (C-3", 5%, 160.7 (C-4"), 148.2 (C-2),
137.3 (C-3), 177.5 (C-4). LA L% 5 STk 4R xf /i
BEA—HD), MUEENED S &,

%é\% 6: K K; 'H-NMR (400 MHz,
CDs0D) 8: 7.75 (1H, d, J=2.1 Hz, H-2"), 7.65 (1H, dd,
J=8.5,2.1 Hz, H-6'), 6.90 (1H, d, J = 8.5 Hz, H-5"),
6.41 (1H, d, J= 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz,
H-6); 3C-NMR (100 MHz, CD;OD) 6: 161.1 (C-5),
97.8 (C-6), 164.2 (C-7), 93.0 (C-8), 156.8 (C-9), 103.1
(C-10), 122.7 (C-17), 114.6 (C-2"), 144.8 (C-3"), 147.4
(C-4"), 114.8 (C-5"), 120.3 (C-6"), 146.6 (C-2), 135.8
(C-3),175.9 (C-4)o LA EE0H 5 SCRRRIE X} B SE A —
], WA 6 M E

WEy 7. BLAEHA; "H-NMR (400 MHz,
CD;0D) ¢: 7.83 (1H, d, J = 15.7 Hz, H-p), 7.71 (2H,
brs, H-2,6),7.65 (1H, d, J=15.7 Hz, H-01), 7.47~7.43
(3H, m, H-3~5), 6.03 (1H, d, J= 2.2 Hz, H-5"), 5.93
(1H, d, J = 2.2 Hz, H-3'), 3.88 (3H, s, -OCH3); 13C-
NMR (100 MHz, CD;0D) ¢: 192.3 (-C=0), 166.2 (C-
4'),165.3 (C-6"), 163.2 (C-2"), 142.1 (C-B), 135.4 (C-1),
130.7 (C-4), 129.5 (C-3, 5), 128.8 (C-2, 6), 128.0 (C-

a), 105.6 (C-5"), 96.2 (C-3",92.1 (C-1), 56.4 (C-OMe).

DA b3 5 SRR o IR A — 300, i e
W12 AR - AR S A H

tEY) 8: LA K; 'H-NMR (400 MHz,
CDsOD) ¢: 7.93 (1H, brs, H-B), 7.83 (1H, brs, H-a),
7.61~7.63 (2H, m, H-2, 6), 7.40 (3H, m, H-3~5), 5.95
(2H, d, J=2.2 Hz, H-3',5'),3.93 (3H, s, -OCH3); 3C-

NMR (100 MHz, CD;0D) 6: 192.6 (-C=0), 167.3 (C-
6", 165.4 (C-4", 163.4 (C-2"), 141.6 (C-B), 135.5 (C-1),
129.8 (C-4), 128.7 (C-3, 5), 127.9 (C-2, 6), 127.6 (C-
), 105.3 (C-5%, 95.8 (C-3%, 91.2 (C-17), 55.2 (C-
OCH3). LA FHHRE 5 SClRFRE o) e LA — 001,
YEEY) 8 8 26— FRSk-4 - E L A HH .

&Y 9. HEKMAK; 'H-NMR (400 MHz,
CD;0D) ¢: 6.96 (1H, d, J= 1.9 Hz, H-2"), 6.85 (1H, dd,
J=28.2,2.0 Hz, H-6"), 6.80 (1H, dd, J = 8.0, 3.3 Hz, H-
5", 5.89 (1H, d, J = 2.1 Hz, H-6), 5.92 (1H, d, J = 2.1
Hz, H-8), 4.91 (1H, d, J = 11.5 Hz, H-2), 4.50 (1H, d,
J=11.5 Hz, H-3); 3C-NMR (100 MHz, CD;OD) ¢:
165.5 (C-5), 97.5 (C-6), 168.9 (C-7), 96.4 (C-8), 164.7
(C-9), 102.0 (C-10), 130.0 (C-1"), 116.2 (C-2'), 146.5
(C-3", 147.3 (C-4", 116.0 (C-5"), 121.0 (C-6"), 85.3 (C-
2), 73.8 (C-3), 198.6 (C-4). VL_E¥HE 5 kR X}
RREEAR—0Y, SR G 9 MR ER .

tEY 10: FEEEHS (CEFR-FED; 'H-
NMR (400 MHz, CD;0D) J: 7.62 (1H, s, H-2'), 7.53
(1H, d,J=8.3 Hz, H-6", 6.90 (1H, d, J= 8.4 Hz, H-5",
6.39 (1H, s, H-8), 6.22 (1H, d, J = 13.9 Hz, H-6), 3.78
(3H, s, 3-OCH3); BC-NMR (100 MHz, CD;OD) ¢:
178.6 (C-4), 164.5 (C-7), 161.7 (C-5), 157.0 (C-9),
156.6 (C-2), 148.6 (C-4), 145.1 (C-3"), 138.2 (C-3),
120.9 (C-1%, 120.9 (C-6"), 115.1 (C-2%, 115.0 (C-5),
104.4 (C-10), 98.4 (C-8), 93.3 (C-6), 59.1 (-OCH3). LA
R EHE S SRR IE X BRI AR — S, M A
10 24 5,7,3"4"- U2 -3- H A B 1R T

&Y 11 AEEPRGE S (CEH RE-FED;
'H-NMR (400 MHz, CDCl3) 8: 5.37 (1H, d, J= 5.2 Hz,
H-6), 3.55 (1H, m, H-3), 1.03 (3H, s, H-18), 0.94 (3H,
d, J = 6.6 Hz, H-21), 0.87 (3H, s, H-29), 0.85 (3H, d,
J= 1.7 Hz, H-26), 0.81 (3H, m, H-27), 0.70 (3H, s, H-
19); 3C-NMR (100 MHz, CDCl3) §: 37.3 (C-1), 31.9
(C-2),71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6),
32.0 (C-7), 32.0 (C-8), 50.2 (C-9), 36.2 (C-10), 21.1(C-
11), 37.3 (C-12), 42.3 (C-13), 56.8 (C-14), 24.3 (C-15),
28.2(C-16),56.1 (C-17), 12.0 (C-18), 19.8 (C-19), 36.2
(C-20), 18.9 (C-21), 34.0 (C-22), 23.3 (C-23), 45.9 (C-
24),29.2 (C-25), 19.4 (C-26), 19.1 (C-27), 26.2 (C-28),
11.9 (C-29). LA b #ds 5 SRR E o) R A — S 0131,
M EAL A 11 R B2 S

EY 12: %'é’?rﬁtééa% (&P D
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'H-NMR (400 MHz, CDCls) d: 5.83 (1H, s, H-4), 4.36
(1H, s, H-6), 1.38 (3H, s, H-19), 0.94 (3H, s, H-21),
0.85 (3H, d, J= 1.6 Hz, H-27), 0.84 (3H, d, J=1.6 Hz,
H-29), 0.82 (3H, s, H-18), 0.75 (3H, s, H-26); 13C-
NMR (100 MHz, CDCl3) 8: 200.7 (C-3), 126.5 (C-4),
73.5 (C-6), 12.2 (C-18), 19.7 (C-19), 18.9 (C-21), 20.0
(C-27), 12.2 (C-29), 19.7 (C-26), 37.3 (C-1), 34.5 (C-
2), 168.8 (C-5), 38.7 (C-7), 29.9 (C-8), 53.8 (C-9), 38.2
(C-10), 21.2 (C-11), 39.8 (C-12), 42.7 (C-13), 56.1 (C-
14), 26.3 (C-15), 28.4 (C-16), 56.3 (C-17), 36.3 (C-20),
33.9(C-22),26.2 (C-23), 46.0 (C-24),29.1 (C-25),23.3
(C-28). LA FE0df 5 STk i 0 R B A — B 04, i
KB 12 NG -4-075-6B-F2 JE-3- 1 .

&Y 13: AT ERH KR 'H-NMR (400
MHz, DMSO-ds) d: 10.74 (1H, s, OH), 7.52 (1H, s, H-
5,5'),4.05 (3H, s, 3, 3-OCH3); '3C-NMR (100 MHz,
DMSO-ds) d: 158.5 (C-7,7"), 152.2 (C-4, 4", 141.2 (C-
2,2%, 1122 (C-1, 1", 111.7 (C-5, 5", 111.5 (C-6, 6",
61.0(3,3-OCHs). LA - %d 5 Sk HfiE o fi I A —
F0s), WS E Y 13 NEEAERR-3,3 - H k.

&Y 14: AETERKHK; 'H-NMR (400
MHz, CD;0D) 6: 7.06 (2H, s, H-2, 6), 4.29 (2H, q, J =
7.1Hz, H-17, 1.36 (3H, t,J="7.1 Hz, H-2); BC-NMR
(100 MHz, CD;0D) d: 167.2 (C-7), 145.1 (C-3, 5),
137.1 (C-4), 120.4 (C-1), 108.6 (C-2, 6), 60.3 (C-1),
13.2 (C-4). DA FH -5 SRR of i i A — el
S e A 14 N TR 416

&Y 15 AETERHK; 'H-NMR (400
MHz, CDCL3) §: 5.96 (2H, s, H-3, 5), 4.03 (3H, brs,
-CH3); 13C-NMR (100 MHz, CDCl3) §: 169.9 (-COO-),
164.5 (C-2, 6), 160.6 (C-4), 96.1 (C-3, 5), 93.6 (C-1),
52.4 (-CHs). DL 3 5 SR E o IR A — 2071,
WS E AW 15 O methyl 2,4,6-trihydroxybenzoate .

B 16: IR T EHARY; "TH-NMR (500 MHz,
CDCL) 6: 4.14 (2H, q, J = 7.1 Hz, H-2"), 2.30 (2H, t,
J=17.5Hz, H-2), 1.63 (2H, m, H-3), 1.28~1.25 (26H,
m, H-4~16), 0.91~0.83 (6H, m, CHs-1',17). ik ¥
W5 SRR E AR 08, MR AY 16 kR
HER 2,16

EY 17 FEHRY); "H-NMR (400 MHz,
CDCls) &: 5.36 (4H, m, H-9, 10, 12, 13), 2.78 (2H, t,
J=6.5Hz, H-11), 2.29 (2H, t, J = 7.5 Hz, H-2), 1.63
(2H, m, H-3), 1.31~1.24 (16H, m, H-4~8, 14~17),

0.89 (3H, t, J = 6.0 Hz, H-18); 3C-NMR (100 MHz,
CDCl3) 6: 173.9 (C-1), 34.4 (C-2), 25.6 (C-3), 27.2 (C-
4),29.1 (C-5), 29.3 (C-6), 29.6 (C-7), 25.0 (C-8), 130.2
(C-9), 127.9 (C-10), 22.7 (C-11), 128.0 (C-12), 130.2
(C-13), 25.0 (C-14), 29.2 (C-15), 31.9 (C-16), 22.7 (C-
17), 142 (C-18). i ¥da 5 52 SOk BE A — £,
LAY 17 N 9(2),12(2)-+ )\ ot —Ji R

&Y 18: BOHRY); 'H-NMR (400 MHz,
CDCls) 6: 3.67 (3H, s, CH3-1"), 2.30 (2H, t, J= 7.3 Hz,
H-2), 1.62 (2H, m, H-3), 1.26 (28H, m, H-4~17), 0.89
(3H,t,J=6.0 Hz, H-18); '3*C-NMR (100 MHz, CDCl5)
5: 173.8 (C-1), 36.7 (C-1%), 34.1 (C-2), 31.8 (C-16),
30.0~28.9 (C-5~15), 24.8 (C-3), 22.7 (C-17), 14.1
(C-18). Fid¥uil 52 ClkIE A — 5120, # e
tb &40 18 NTERE R FH S .

& 19: A (CEF S 5 'H-NMR
(400 MHz, CDCl3) 6: 2.37 (2H, t,J= 7.3 Hz, H-2), 1.66
(2H, m, H-3), 1.28 (2H X 12, brs, H-4~H-15), 0.90
(3H, t,J=6.6 Hz, H-16); '3C-NMR (100 MHz, CDCls)
5:31.9 (C-3, 14), 29.7 (C-5~12), 29.6 (C-4, 13), 22.7
(C-2, 15), 14.1 (C-16). VA %555 CRRFEAR —
;PR WA 19 NERHHR .

&Y 20: HERA; 'H-NMR (400 MHz,
CDCls) 6: 5.38 (2H, s, H-9, 10), 2.31(2H, t, J= 7.5 Hz,
H-2),2.06 (4H, d, J=7.0 Hz, H-8, 11), 1.59 (2H, m, H-
3), 1.26~1.31 (20H, m, H-4~7, 12~17), 0.88 (3H, s,
H-18). LA R3S 22 SCR I A — S, #s el
EW) 20 NIHER .

4 MELFEHER

K F DPPH 7%, ABTS 7% DA K SR 36 F B LI
JER, FEMAE IR BRI . S5 RS 2 B
s LAY 1 BA RIFHPTE S, X DPPH
H 1Cso fE N 0.023 mg/mL. 2865 12 BT
¥R 3L F H I MR, 1Cso {24 (0.01620.011)
mg/mL. #ESAL A YA RR 254k &% DPPH
FH LTS BRAE FHEE N B3, & 5. 6 A9 1 ICso
535125 0.012. 0.010. 0.014 mg/mL, 5%}
R
5 e

AT 78 MR ASE I 22 [ I R £ T AL o 5 4
T 20 MLEY), B4E 6 NEEEILED . S MR
F G 4 DR SR EY, HRaw 1
NFAEY . B PUEAETETE, RIMEAEY 1



FEH 2025FE58 $£56% B 9W  Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

* 3039 »

*2 WA 1~20 BFINERRBHRERNER n=3)

Table 2 Results of in vitro radicals scavenging ability of compounds 1—20 (n =3)

ICso/(mg-mL™")

) DPPH ABTS PRI H
Ve 0.01740.013 0.01440.036 0.540+0.420
1 0.023£0.000 0.37020.000 0.41040.300
2 0.0200.000 1.4300.000 0.29040.000
3 0.85440.329 3.44242.683 0.016+0.000
4 0.98540.147 >50 0.17140.113
5 0.01240.000 0.21540.000 0.18940.000
6 0.0100.000 0.11440.005 0.18440.329
7 0.31240.000 0.2294+0.006 4.529+0.375
8 0.40740.113 0.25440.011 3.18040.000
9 0.01440.077 0.363 £0.000 0.21540.000
10 0.01140.226 0.13440.011 0.18440.000
11 >50 17.31240.000 0.0124+0.000
12 0.01440.077 0.2124+0.046 0.0160.011
13 0.007 +0.000 0.0150.000 0.16040.000
14 0.01540.042 0.23940.000 0.007 £0.003
15 2.95540.000 7.24940.037 5.01240.000
16 >50 >50 9.565+0.000
17 2.07040.855 >50 7.2354+0.000
18 >50 17.1270.000 0.038+0.049
19 >50 >50 >50
20 >50 >50 >50

BA RIFHPE A EN, 2 &R R
A W% DPPH H HERIERIEH &3 . AR
SR — D E TR A A 1 AR R
B, MRS SEHT A A 1 2 8500 o ik B Tk BE
ST SRR

RBAR AV ERNTAEF B R
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