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Chalcones from Empetrum nigrum var. japonicum

ZHAO Ming, HUANG Shu-lei, WANG Dan, LI Jun, WANG lJin-lan, BAI Li-ming, ZHANG Shu-jun
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Abstract: Objective To study the chemical constituents from Empetrum nigrum var. japonicum. Methods Compounds were
isolated from n-hexane fraction in the industrial methanol extract from E. nigrum var. japonicum by silica gel column chromatography
and HPLC. The structures of the chemical constituents were identified by analysis on their spectral data. All the isolated compounds
were evaluated using relevant in vitro antitumor assay against HeLa cell lines. Results Six compounds were isolated from n-hexane
fraction in the ethanol extract from E. nigrum var. japonicum and identified as 2',5'-dihydroxy-3'-methoxy-4',6'-dimethyl-dihydrochalcone (1),
4',5'-dihydroxy-2'-methoxy-3',6'-dimethyl-dihydrochalcone (2), 2',4'-dihydroxy-dihydrochalcone (3), 2',4'-dihydroxy-chalcone (4),
2'-methoxy-4'-hydroxy-dihydrochalcone (5), and 2',4’,B-trihydroxy-dihydrochalcone (6). Conclusion Compounds 1 and 2 are new
compounds, compounds 5 and 6 are obtained from the plants for the first time. Compound 6 exhibits the inhibitory activity.
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Hz) 2R 1 A UARR R F15 5, 6 3.40 (2H, t,
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Fig. 1 Key HMBC correlations of compounds 1 and 2
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Table 1 NMR data of compounds 1 and 2
Wi . :
on oc on Jc

1 — 141.5 (s) — 141.6 (s)
2,6 7.24 (2H, d, J=7.2 Hz) 128.5 (d) 7.25 (2H, d, J=7.2 Hz) 128.5 (d)
35 7.29 (2H, t,J =72 Hz) 128.5 (d) 7.29 (2H, t,J =72 Hz) 128.5 (d)
4 7.19 (1H, t, J =72 Hz) 126.0 (d) 7.20 (1H, t,J =72 Hz) 126.0 (d)
I — 108.8 (s) — 107.0 (s)
2 — 161.4 (s) — 162.7 (s)
3 — 159.0 (s) — 108.6 (s)
4 — 108.5 (s) — 158.2 (s)
5 — 159.0 (s) — 158.2 (s)
6 — 106.5 (s) — 108.6 (s)
Cc=0 — 205.2 (s) — 205.7 (s)
o 3.40 (2H, t,J=7.8 Hz) 44.4 (t) 3.45 (2H,t,J=7.8 Hz) 46.2 (t)
B 3.02 (2H, t,J=7.8 Hz) 30.8 (1) 3.03 (2H, t,J=7.8 Hz) 30.6 (1)
2R R = OH, 13.46 (1H, s) R = OCHj, 3.71 (3H, s) 60.4 (q)
3R R =OCHj, 3.67 3H, 5) 61.9 (q) R=CHs, 2.11 (3H, s) 8.2 (q)
4R R =CHs, 2.10 (3H, s) 8.6 (q) R = OH, 9.40 (1H, brs)

5'R R =OH, 5.34 (1H, s) R = OH, 9.40 (1H, brs)

6'R R =CHs, 2.12 (3H, s) 7.5(q) R=CHs, 2.11 3H, s) 8.2 (q)

B 2. s IRG S (D, =S N
BRG{0. mp 61.0~634 ‘C. HR-ESI-MS mi/z
301.144 6 [M+H]" (U145 301.144 0D, #e s> 1%
% CigHagOse UV AN (nm): 204, 281; IR vEr (om™):
3 441, 3 022, 1 706, 1 596, 1 374, 'H-NMR (600
MHz, CDCl3) ' 6 7.29 (2H, t,J = 7.2 Hz), 7.25 (2H,
d,J=72Hz),7.20 (1H,t,J=7.2 Hz) &b %/x 1 2418
BRI 5%, 63.45 (2H, t, J = 7.8 Hz), 3.03
(2H, t,J=7.8 Hz) AbE7R 2 AN HFHEAE Fi, §3.71
(3H, s) 4b%rHi 1 /~-OCHs, §2.11 (6H,s) 45 2 4
EAMWAGAE L, 6 9.40 (2H, brs) 4b IR 2
AN EREE 55 « PC-NMR (150 MHz, CDCLy) A
DEPT i on i 18 Miif5 5, AHh 1 MRS
T 12 MEAE S, 2 NHEE S, 1 ANHAESE
WfsS, 2 MHERG Y. WED 2 5haw1
{103 T 5 A AL, ARk S EE 1 42 . HMBC
1 3.CH; 5 C-2, 3, 4, LUK 6-CH; 5 C-1', 5, 6
A DCHE THENT HY 37 o' A3 HEHUAR:; i 6 3.71
Aib BRLIEE F LB C-2/AH O R HET HY FE AR T 246 .
% H-a 5 C=0. C-1, H-p 5 C=0. C-a. C2

IAEAEA ML 5 2 IG5 K g 47,5 Fa k- 0
FHAE-37,6'- —HIE A& 5 (8] 1. £ Scifinder
HARPER R, e &), s =% B.
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&Y 3: B AR CHEEL, mp 68.7~70.4 C.
'H-NMR (600 MHz, CDCl3) 6: 12.73 (1H, s, 2'-OH),
7.64 (1H, d, J = 8.7 Hz, H-6), 7.31 (2H, t, J=7.2 Hz
H-3, 5), 7.24 (2H, d, J = 7.2 Hz, H-2, 6), 7.22 (1H, t,
J =12 Hz, H-4), 6.38 (1H, d, J = 2.4 Hz, H-3"), 6.36
(1H, dd, J=8.7, 2.4 Hz, H-5'), 3.22 (2H, t, J = 9.6 Hz,
H-a), 3.04 (2H, t, J = 9.6 Hz, H-p); “C-NMR (150
MHz, CDCl5) 6: 140.8 (C-1), 128.4 (C-2), 128.6
(C-3), 126.3 (C-4), 128.6 (C-5), 128.4 (C-6), 39.7
(C-a), 30.3 (C-B), 203.7 (C=0), 113.9 (C-1'), 162.5
(C-2"), 103.6 (C-3"), 165.2 (C-4"), 107.7 (C-5"), 132.2
(C-6")o LA F¥d 15 SemkApE A — 80, et
G 3 2 4R A A EH

EY) 4. BEHRK (R, mp 151.4~152.1
‘C. '"H-NMR (600 MHz, CDCl;) d: 13.36 (1H, s,
2'-OH), 7.89 (1H, d, J = 15.4 Hz, H-p), 7.85 (1H, d,
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J = 8.5 Hz, H-6), 7.66 (2H, m, H-3, 5), 7.59 (1H, d,
J = 15.4 Hz, H-a), 7.43 (3H, m, H-2, 4, 6), 6.46 (1H,
dd, J = 8.5, 2.5 Hz, H-5"), 6.44 (1H, d, J = 2.5 Hz,
H-3); “C-NMR (150 MHz, CDCls) 6: 134.7 (C-1),
129.0 (C-2), 128.6 (C-3), 130.8 (C-4), 128.6 (C-5),
129.0 (C-6), 120.3 (C-a), 144.7 (C-B), 192.0 (C=0),
114.6 (C-1"), 166.5 (C-2'), 103.8 (C-3'), 162.7 (C-4"),
107.8 (C-5"), 132.1 (C-6"). LA L% 5 kil
AR5, MEEEAY 4k 2 4TI H
tEY s: wEHAR (FED, mp131.4~133.7
‘C. 'H-NMR (600 MHz, CDCLy) d: 7.74 (1H, d, J =
9.2 Hz, H-6"), 7.28 (2H, t, J = 7.2 Hz, H-3, 5), 7.23
(2H, d, J = 7.2 Hz, H-2, 6), 7.17 (1H, t, J = 7.2 Hz,
H-4), 6.45 (1H, dd, J = 9.2, 2.2 Hz, H-5"), 6.44 (1H, d,
J =22 Hz, H-3'), 3.83 (3H, s, 2'-OMe), 3.28 (2H, t,
J=17.5 Hz, H-0), 3.00 (2H, t, J = 7.5 Hz, H-); "C-
NMR (150 MHz, CDCls) J: 141.8 (C-1), 128.5 (C-2),
128.4 (C-3), 125.9 (C-4), 128.4 (C-5), 128.5 (C-6), 30.7
(C-0)), 45.3 (C-B), 200.3 (C=0), 120.5 (C-1"), 161.5
(C-2"), 99.0 (C-3"), 161.3 (C-4"), 108.0 (C-5"), 133.0
(C-6'), 55.4 (2'-OMe). L ¥t 15 iR a5 A —
B, MEE AW S O 2- A 4P A A H
tEY 6: LEMAR (HEE, mp 165.5~167.0
‘C. 'H-NMR (600 MHz, CDCL) &: 7.87 (1H, d, J =
8.4 Hz, H-6'), 7.47 (2H, d, J = 7.2 Hz, H-2, 6), 7.43
(2H, t, J = 7.2 Hz, H-3, 5), 7.39 (1H, t, J = 7.2 Hz,
H-4), 6.54 (1H, dd, J = 8.4, 2.4 Hz, H-5'), 6.47 (1H, d,
J=2.4Hz, H-3'), 5.47 (1H, dd, J = 13.2, 3.0 Hz, H-p),

3.04 (1H, t, J = 16.8, 13.2 Hz, H-0), 2.84 (1H, dd, J =
16.8, 3.0 Hz, H-0); "*C-NMR (150 MHz, CDCl;)
138.7 (C-1), 128.9 (C-2), 128.8 (C-3), 126.2 (C-4),
128.8 (C-5), 128.9 (C-6), 44.3 (C-a), 79.9 (C-B), 190.8
(C=0),115.2 (C-1"), 162.7 (C-2'), 103.5 (c 3, 163.6
(C-4"), 110.6 (C-5"), 129.4 (C-6"). A5 'H-NMR.
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4 RSN TETE
AWFFUAR AL 2 A A S B

Wk, SRH] MTT 3%, KT 6 Fh i H 2 ki
BN S B AN HeLa ARSMEEEANHIEM, &5
Ruor, a6 47— MllfEM, 1Cs N 49.8
ng/mL, HRAWEWI Y LA .
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