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2-Cyclopentylamino-5,8-Dimethoxy-1,4-Naphthoquinone Inhibited the
LPS Induced ROS and NO Production in RAW264.7 Cells

Liu Lei", Shen Guinan'”, Feng Li', Han Yinghao', Luo Yinghua?, Jin Yinghua®, Jin Chenghao',
Cui Yudong', Sun Hunan'*

('College of Life Science and Technology, Heilongjiang Bayi Agricultural University, Daging 163319, China;
2College of Animal Science and Technology, Heilongjiang Bayi Agricultural University, Daging 163319, China,
3Heilongjiang Bayi Agricultural University Library, Daqing 163319, China)

Abstract  In inflammation processes, controlling the macrophage nitric oxide (NO) production and cellular
reactive oxygen species (ROS) levels are the essential tools for inhibiting the LPS induced macrophage hyper-ac-
tivation and macrophage mediated acute inflammation responses. In the present study, we examined the inhibitory
effect of 5,8-dimethoxy-1,4-naphthoquinone (DMNQ) derivatives on LPS induced NO production and cellular ROS
level in RAW264.7 macrophage cells. The results showed that among the six compounds, 2-Cyclopentylamino-5,8-
dimethoxy-1,4-naphthoquinone significantly inhibited NO production and cellular ROS level in RAW264.7 cells,
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though it did not affect the cell phagocytosis. Furthermore, the signaling pathway studies showed that #6 compound

significantly down-regulated the ROS dependent activation of ERK and JNK signaling pathway through inhibiting

their phosphorylations, to decrease the NO production and inducible nitric oxide synthase (iNOS) protein expression.
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AU S 1 DAS, 8- F AR k- 1,4- 25 1 (5,8-dimethoxy-
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#1: 2-Vinylamino-5,8-dimethoxy-1,4-naphtho-
quinone: Yield: 55.2%, 'H-NMR (CDCl;, 400 MHz):
8 7.34 (d, J=9.6 Hz, 1H), 7.19 (d, /=9.6 Hz, 1H),
5.91~5.82 (m, 2H), 5.62 (s, 1H), 5.30~5.22 (m, 2H),
3.96 (s, 3H), 3.94 (s, 3H), m/z 273.9 (M+H)";

#2: 2-i-Propylamino-5,8-dimethoxy-1,4-naphtho-
quinone: Yield: 46.5%, 'H-NMR (CDCl;, 400 MHz):
6 7.34 (d, J=9.2 Hz, 1H), 7.19 (d, J=9.2 Hz, 1H),
5.72 (BR, 1H), 5.61 (s, 1H), 3.96 (s, 3H), 3.94 (s, 3H),
3.57~3.52 (m, 1H), 1.25 (d, J=6.4 Hz, 3H), 1.22 (d, J=
6.4 Hz, 3H), m/z 276.2 (M+H)";

#3: 2-Cylopropylamino-5,8-dimethoxy-1,4-
naphthoquinone: Yield: 44.5%, 'H-NMR (CDCls, 400
MHz): 6 7.34 (d, /=9.2 Hz, 1H), 7.19 (d, J=9.2 Hz,
1H), 5.72 (BR, 1H), 5.61 (s, 1H), 3.96 (s, 3H), 3.94 (s,
3H), 2.44~2.43 (m, 1H), 0.57~0.62 (m, 2H), 0.82~0.87
(m, 2H), m/z 274.8 (M+H)';

#4: 2-i-Butylamino-5,8-dimethoxy-1,4-naphtho-
quinone: Yield: 40.5%, 'H-NMR (CDCl;, 400 MHz):
6 7.34 (d, J=9.2 Hz, 1H), 7.19 (d, J=9.2 Hz, 1H), 5.72
(BR, 1H), 5.61 (s, 1H), 3.96 (s, 3H), 3.94 (s, 3H), 2.61
(d, J=6.4 Hz, 2H), 1.64~1.67 (m, 2H), 0.92 (d, J=6.4
Hz, 3H), 0.89 (d, J/=6.4 Hz, 3H), m/z 290.3 (M+H)";

#5: 2-(1-Methylpropylamino)-5,8-dimethoxy-1,4-
naphthoquinone: Yield: 43.3%, '"H-NMR (CDCls, 400
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Fig.1 Schemes for naphthoquinone derivatives synthesis
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Table 1 The chemical name for six compounds

iz %5 L4 FR

R No. Name

Propene #1 2-Vinylamino-5,8-dimethoxy-1,4-naphthoquinoe
i-propyl #2 2-i-Propylamino-5,8-dimethoxy-1,4-naphthoquinoe
Cyclopropyl #3 2-Cyclopropylamino-5,8-dimethoxy-1,4-naphthoquinoe
i-Buty1- #4 2-i-Butylamino-5,8-dimethoxy-1,4-naphthoquinoe

1-methylpropy1- #5
Cyclopentyl- #6

2-(1-Methylpropy lamino)-5,8-dimethoxy-1,4-naphthoquinoe
2-Cyclopentylamino-5,8-dimethoxy- 1,4-naphthoquinoe

MHz): 6 7.34 (d, J=9.2 Hz, 1H), 7.19 (d, J=9.2 Hz,
1H), 5.72 (BR, 1H), 5.61 (s, 1H), 3.96 (s, 3H), 3.94 (s,
3H), 3.34~3.40 (m 1H), 1.56~1.62 (m, 2H), 1.21 (d, J=
6.4 Hz, 3H), 0.93~0.96 (m, 2H), m/z 290.3 (M+H)";

#6: 2-Cyclopentylamino-5,8-dimethoxy-1,4-
naphthoquinone: Yield: 46.1%, 'H-NMR (CDCls, 400
MHz): & 7.34 (d, J/=9.2 Hz, 1H), 7.19 (d, J=9.2 Hz,
1H), 5.72 (BR, 1H), 5.61 (s, 1H), 3.96 (s, 3H), 3.94 (s,
3H), 3.35~3.39 (m 1H), 1.55~1.63 (m, 4H), 0.91~0.96
(m, 2H), 1.21~1.27 (m, 2H), m/z 290.3 (M+H)",
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Fig.2 Effect of DMINQ derivatives on LPS induced RAW264.7 cell NO production and cell viability
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Fig.3 #6 compound dose- and time-dependently inhibited the LPS induced RAW264.7 cell NO production and
iNOS protein expression
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Fig.4 Effect of #6 compound on LPS induced RAW264.7 cell ROS levels and phagocytosis
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A: determination of ERK signaling pathway in RAW264.7 cells; B: determination of JNK signaling pathway; C: determination of P38 signaling pathway.
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Fig.5 Effect of #6 compound on LPS induced RAW264.7 cell MAPKs signaling pathway
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