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A new lignanamide isolated from roots of Polygonum multiflorum
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Abstract: Objective To study the chemical constituents from the 70% EtOH of Heshouwu (Polygonum multiflorum) and further
evaluate their hepatotoxicities against L-02 human liver cells. Methods The chemical constituents were isolated and purified by
macroporous resin (DM-8), ODS, MCI and MPLC. Their structures were elucidated based on mass spectrometry and NMR analyses.
CCK-8 method was used to observe the inhibiting rate in L02 cell and some of the compounds isolated from P. multiflorum against L-02
human liver cells were evaluated. Results Eight compounds were isolated and identified as (£)-2-(4-hydroxy-3-methoxyphenyl)-3-
[N-2-(4-hydroxyphenyl)ethyl]carbamoyl-5-[ N-2-(4-hydroxyphenyl)ethyl]carbamoylethenyl-7-methoxybenzofuran (1), cannabisin D (2),
grossamide (3), eleutherinol (4), isolariciresinol (5), N,N-dimethyl-tryptophan methyl ester (6), N-trans-feruloyltyramine (7) and
N-trans-feruloyl-3-methyl dopamine (8). Compounds 1, 7 and 8 showed the inhibitory activity against L02 human liver cells with the
half inhibitory concentration (ICso) values of 3.02, 190.35 and 300.61 pumol/L, respectively. Conclusion Compound 1 is a new

compound named as polygonimitin G and compounds 2—6 were isolated from this plant for the first time. Meanwhile, the NMR data of
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compounds 4 and 6 were further improved. Compound 1 showed strong inhibitory activity against L-02 human liver cells.

Key words: Polygonum multiflorum Thunb.; polygonimitin G; CCK-8 method; L02 liver cells; N,N-dimethyl-tryptophan methyl ester;

eleutherinol
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Table 1 'H and '3C NMR spectral data of compound 1 (600/150 MHz, DMSO-ds)

720 O dc (DEPT) AL Ou dc (DEPT)
1 131.6 (s) 1’ 129.3 (s)
2 7.17 (s) 106.2 (d) 2 7.46 (d, J= 1.8 Hz) 110.7 (d)
3 144.7 (s) 3 148.4 (s)
4 142.2 (s) 4' 153.8 (s)
5 112.3 (s) 5 6.89 (d, /= 8.4 Hz) 115.8 (d)
6 7.24 (s) 112.1 (d) 6' 7.31 (dd, J=1.8, 8.4 Hz) 120.5 (d)
7 7.49 (d, J = 15.6 Hz) 138.9 (d) 7 147.6 (s)
8 6.64 (d,J = 15.6 Hz) 121.6 (d) 8 120.0 (s)
9 165.0 (s) 9 163.1 (s)
3-OMe 4.01(s) 55.9 (q) 3-OMe  3.81(s) 55.6 (q)
1" 129.7 (s) 1 129.7 (s)
2" 7.03 (d, J = 8.4 Hz) 129.5 (d) 2 7.06 (d, J = 7.8 Hz) 129.5 (d)
3" 6.69 (d, J = 8.4 Hz) 115.1 (d) 3 6.89 (d,J=7.8 Hz) 115.2 (d)
47 155.6 (s) 4 155.6 (s)
5" 6.69 (d,J = 8.4 Hz) 115.1 (d) 5m 6.89 (d,J = 7.8 Hz) 115.2 (d)
6" 7.03 (d, J=8.4 Hz) 129.5 (d) 6" 7.06 (d, J=7.8 Hz) 129.5 (d)
7" 267 (t,J=17.2 Hz) 34.4 () 7 277 (t,J=17.2 Hz) 34.1 (1)
8" 3.37 (m) 407 (t) 8" 3.49 (m) 409 (1)
NH (0) 8.10 (t, J= 4.8 Hz) NH (B) 8.50 (t, J = 4.8 Hz)
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Fig. 1 Structure and '"H-'H COSY, HMBC correlations of compound 1
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dd, J = 8.4, 1.8 Hz, H-6'), 423 (IH, d, J = 2.4 Hz,
H-1), 3.78 (3H, s, 3-OMe), 3.68 (3H, s, 3'-OMe), 3.60
(1H, d, J = 2.4 Hz, H-2), 3.24 (2H, m, H-8"), 3.10
(2H, m, H-8"), 2.61 (2H, t, J = 7.8 Hz, H-7"), 2.43
(2H, t, J = 7.2 Hz, H-7""); *C-NMR (150 MHz,
DMSO-ds) 6: 170.9 (C-2a), 167.6 (C-3a), 155.6
(C-4"), 155.6 (C-4""), 147.7 (C-6), 147.2 (C-3"), 146.2
(C-7), 145.0 (C-4"), 135.0 (C-1"), 131.7 (C-4), 131.3
(C-8a), 129.6 (C-1"), 129.5 (C-1""), 129.5 (C-2"),
129.5 (C-2"), 129.5 (C-6"), 129.5 (C-6""), 126.5
(C-3), 122.9 (C-4a), 119.6 (C-6"), 116.2 (C-5), 115.1
(C-3"), 115.1 (C-3"), 115.0 (C-5"), 115.0 (C-5""),
112.1 (C-8), 111.8 (C-5), 55.7 (3-OMe), 55.6
(3'-OMe), 47.8 (C-2), 41.2 (C-1), 40.9 (C-a"), 40.4 (C-
a), 34.3 (C-B), 34.3 (C-p"). LA Hds 5 Cakx fEO7,
YW AW) 2 N cannabisin Do

WY 3: WA AR A . ESI-MS m/z: 623.2
[M—H]; 'H-NMR (600 MHz, DMSO-ds) 6: 7.35
(1H, d, J = 15.6 Hz, H-1""), 7.05 (1H, s, H-6), 7.01
(2H, d, J = 8.4 Hz, H-2""", 6", 6.89 (1H, d, J = 1.8
Hz, H-2'), 6.79 (1H, d, J = 8.4 Hz, H-5'), 6.72 (1H, dd,
J=84,1.8 Hz, H-6"), 6.78 (2H, d, J = 8.4 Hz, H-3"",
5", 6.73 (2H, d, J = 8.4 Hz, H-2"", 6", 6.69 (2H, d,
J = 8.4 Hz, H-3""", 5"""), 6.46 (2H, d, J = 15.6 Hz,
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H-2""), 6.39 (1H, s, H-4), 5.88 (1H, d, J = 8.4 Hz,
H-2), 4.18 (1H, d, J = 8.4 Hz, H-3), 3.91 (3H, s,
7-OMe), 3.83 (3H, s, 3'-OMe), 3.66 (2H, m, H-1"),
3.62 (2H, m, H-1"""), 2.64 (2H, t, J = 7.8 Hz, H-2"),
2.58 (2H, t, J= 7.8 Hz, H-2"""); 3C-NMR (150 MHz,
DMSO-ds) d: 169.9 (3-CONR), 165.7 (2""-CONR),
156.1 (C-4""), 156.1 (C-4""), 149.2 (C-8), 148.1
(C-3"), 147.3 (C-4"), 144.5 (C-7), 141.1 (C-1""), 131.1
(C-1), 130.3 (C-1"""), 130.0 (C-2"", 6"), 129.9
(C-1), 129.8 (C-2""", 6", 129.7 (C-5), 129.0
(C-9), 119.3 (C-6"), 119.0 (C-4), 118.8 (C-2"""), 116.4
(C-3", 5", 115.6 (C-3"""", 5", 115.5 (C-5"), 110.8
(C-6), 1104 (C-2)), 882 (C-2), 56.3 (C-3), 56.2
(3-OMe), 56.2 (7-OMe), 41.3 (C-1"""), 41.1 (C-1"),
34.9 (C-2""), 34.7 (C-2")o LA L Hdf 5 SCikxe RS A —
UL, W A 3 9 grossamides

WEY) 4: BRI AR K ESI-MS m/z: 257.0
[M+H]"; 'H-NMR (600 MHz, DMSO-ds) o: 7.20
(1H, s, H-4), 6.58 (1H, s, H-5), 6.57 (1H, s, H-7), 6.18
(1H, s, H-12), 2.72 (3H, s, 3-Me), 2.38 (3H, s,
13-Me): LA EHE 5 SCBRFRIE i £ B2 A — 21200,
ER AR WAZ A A DD RS SCHRARIE , T8I 4R xt
A EEEEEAT T AR, BARWTR: BC-NMR
(150 MHz, DMSO-ds) o: 178.9 (C-11), 163.8 (C-1),
163.8 (C-13), 159.7(C-6), 157.1 (C-8), 139.0 (C-10),
134.7 (C-3), 125.1 (C-4), 116.6 (C-2), 112.4 (C-12),
107.5 (C-9), 103.3 (C-7), 101.5 (C-5), 23.4 (Me-3),
19.9 (Me-13). #4549 4 A eleutherinol.

&Y 5. B AEARH K. ESI-MS m/z: 361.2
[M+H]*: 'H-NMR (600 MHz, CD;0D) &: 6.69 (1H,
d,J=1.8Hz H-2), 6.75 (1H, d, J = 7.8 Hz, H-5), 6.63
(1H, dd, J= 1.8, 7.8 Hz, H-6), 3.82 (1H, m, H-7), 1.78
(1H, m, H-8), 3.41 (1H, dd, J = 3.6, 10.8 Hz, H-9a),
3.68 (1H, dd, J = 5.4, 10.8 Hz, H-9B), 6.67 (1H, s,
H-2), 6.19 (1H, s, H-5"), 2.79 (1H, d, J = 7.8 Hz,
H-7"), 2.02 (1H, m, H-8'), 3.66 (1H, dd, J = 4.8, 7.8
Hz, H-9'0), 3.72 (1H, dd, J = 4.8, 10.8 Hz, H-9'B),
3.78 (3H, s, 3-OMe), 3.82 (3H, s, 3-OMe); 3C-NMR
(150 MHz, CD;OD) §: 149.0 (C-3), 147.2 (C-3"),
146.0 (C-4), 145.3 (C-4"), 138.6 (C-1), 134.2 (C-6'),
129.0 (C-1'), 123.2 (C-6), 117.4 (C-5"), 116.0 (C-5),
113.8 (C-2), 112.4 (C-2'), 65.9 (C-9'), 62.2 (C-9), 56.4
(3-OMe), 56.3 (3-OMe), 48.1 (C-7), 48.0 (C-8), 40.0

(C-8'),33.6 (C-7")o LA LH¥m 5 Sk xS RERI221, i
&) 5 N isolariciresinol .

&Y 6: AMGEEKA. HR-ESI-MS m/z:
247.143 9 [M+H]" (IF5HAE 247.144 1), 57N
CisHis02N2; '"H-NMR (600 MHz, CDs;OD) o: 7.63
(1H, d, J = 8.4 Hz, H-2), 7.34 (1H, d, J = 8.4 Hz, H-5),
7.18 (1H, s, H-7), 7.11 (1H, t, J = 8.4 Hz, H-4), 7.05
(1H, t, J = 8.4 Hz, H-3), 3.88 (I1H, t, J = 7.2 Hz,
H-10), 3.41 (2H, d, J = 7.2 Hz, H-9), 3.25 (9H, s,
Me-12, 13, 14). LA E5¥8 5 SCaR I8 1208 20
AR —ER2324 ) fE R WAz Ak & P i Sk IE
I Y S ks s T T a8, Bigkdan
F: BC-NMR (150 MHz, CDs;OD) 6: 171.7 (C-11),
138.1 (C-6), 128.3 (C-1), 122.6 (C-4), 125.1 (C-7), 120.0
(C-3), 119.1 (C-2), 112.4 (C-5), 109.0 (C-8), 80.6 (C-10),
52.7 (C-12), 52.7 (C-13), 52.6 (C-14), 24.6 (C-9). #&
EALEYD 6y NN-— F -0 R TG

&Y 7. ABEAEK K. ESI-MS m/z: 314.14
[M+H]"; 'H-NMR (400 MHz, DMSO-ds) 6: 7.26
(1H, d, J = 15.7 Hz, H-7), 7.07 (1H, d, J = 2.0 Hz,
H-2), 7.00 (2H, d, J = 7.8 Hz, H-2', 6'), 6.94 (1H, dd,
J = 8.4, 2.0 Hz, H-6), 6.74 (1H, d, J = 8.4 Hz, H-5),
6.64 (2H, d, J=7.8 Hz, H-3', 5"), 6.38 (1H, d, J=15.7
Hz, H-8), 3.76 (3H, s, 3-OMe), 3.28 (2H, m, H-8"),
2.60 (2H, t, J = 7.4 Hz, H-7"); BC-NMR (150 MHz,
DMSO-ds) 0: 165.8 (C-9), 156.2 (C-3), 148.3 (C-4,
148.8 (C-4), 139.4 (C-7), 130.1 (C-1), 130.0 (C-2',
C-6"), 127.0 (C-1), 122.0 (C-6), 119.6 (C-8), 116.2
(C-5), 115.6 (C-3', 5"), 111.3 (C-2), 56.0 (3-OMe),
41.2 (C-8",35.0 (C-7")- LA_EHd 5 SCilifoxf fg 2521,
MU LAY T N N-J - P SRR I e

&) 8: AN K. ESI-MS m/z: 344.13
[M+H]*; 'H-NMR (600 MHz, CD;0D) ¢: 7.44 (1H,
d, J = 15.6 Hz, H-7"), 7.10 (1H, s, H-2"), 7.00 (1H, d,
J=17.8 Hz, H-6'), 6.81 (1H, s, H-2), 6.79 (1H, d, J =
7.8 Hz, H-5), 6.71 (1H, d, J = 7.8 Hz, H-5'), 6.64 (1H,
d, J = 7.8 Hz, H-6), 6.41 (1H, d, J = 15.6 Hz, H-8"),
3.86 (3H, s, 3'-OMe), 3.82 (3H, s, 3-OMe), 3.48 (2H,
t,J=72Hz H-8),2.76 (2H, t,J= 7.2 Hz, H-7). b\ I
s 5 SR RS, WS e A 8 O N-I B2k
P-3- B AR L PR i
4 EYERIER

AIHANTE L9, RS ESE] N-K-



= 5480

FED 2021E9 8 $52% H 188  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18

R BRI I 1 3 A R ARF 1 A = RAKDS), I
B E S sy, I e A YA ]
H SRR Y G BOsE, WE 2.
5 FTIEE A L02 FH4apasE RS20
5.1 4HpEEESE

SR TIERT: BUEH N L02 AF4ifL, 7F
37 CH 5% S AR FE T, B T8 10%1 a4
MiE K= DMEM B 783E T, RRgi Kk 7=
80%~90%, F 0.25%ERGH L 40M, 285 F B B8
FREG AN R, A AE S LA, O 5
A KA AT SR

5.2 MHmiEigrECH

WAEY) 1. 7 A1 8 &5, FE AR E, I DMSO
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Fig.2 Plausible biogenetic route for compounds 1—3
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HEBINE -

JL4m=FE1L

b 4m ¥ Asarum heterotropoides Fr.
mandshuricum (Maxim.) Kitag. * & seé-#tm¥ Btadn. & %
W . AREMAEZ AN FARK, EME5H, K1~10cm,
B2 02~04 cm; A@AARE, Ak, ARAT, K
0.2~03cm. HHTnA #RKGER, R@mK, HET L,
10~20cm, A4 01cm; R@AkFE &, FiF AN,
MARAIARIR : M, HATHT, Widm-FlE, xAHERae.

Schmidt var.

A3

KtmF 2P FER LT, BALE, AmFHHERMA: BARAKE, BF LR, B
ke AFRKER. K. Fi. $ESAR LR B %
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