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Pyridine pigments from functional Monascus rice
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Abstract: The trace chemical components in functional Monascus rice were studied to explore the potential
bioactive substances. MCI column, Sephadex LH-20 gel, and preparative liquid chromatography were used to
purified the ethyl acetate extract from functional Monascus rice. Two novel pyridine Monascus pigments were
isolated and identified, named monascopyridine G (1) and monascopyridine H (2), respectively based on extensive
mass spectrometry (MS), infrared radiation (IR), and nuclear magnetic resonance (NMR) analysis. The molecular
docking experiments between compounds 1 and 2 and peroxisome proliferators-activated receptor-gamma (PPARy)
showed that they exhibited obvious binding force with the receptor protein. Besides, the biosynthetic pathways of
the two compounds were proposed, which provide a valuable reference for the selective production of these
potential bioactive substances.
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Figure 1 Chemical structures of compounds 1 and 2
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Table 1 Nuclear magnetic resonance (NMR) spectroscopic data
of compounds 1 and 2 in DMSO-d,. *: 600 MHz for "H-NMR and
150 MHz for "C-NMR; " 500 MHz for '"H-NMR and 125 MHz
for "C-NMR

1;\ 2h
No. N R N N R <
o, mult (J in Hz) O o, mult (J in Hz) O
2 8.85s 1502 8.83s 151.02
3 123.1 130.7
4 149.3 151.0
5 733s 1185 691s 117.2
6 158.1 154.7
7 6.60dd (15.6,1.6) 1302  6.47dd (15.6, 1.3) 130.9
8 6.93dd (15.6,6.9) 134.0 6.73 dd (15.6, 7.0) 130.3
9 1.91 dd (6.9, 1.6) 18.3 1.84d(7.0) 18.2
10 166.2 167.9
11 190.1 191.6
12 120.2 120.3
13 157.4 1332
14 163.8 130.1
15 1141  5.58s 106.9
16 158.6  2.34t(7.7) 26.7
17 2.78 t(7.5) 262  145m 28.7
18 1.57m 27.2 1.21 overlap 31.0
19 1.24m 30.6 1.25 overlap 21.9
20 1.27 m 21.7  0.83t(7.0) 13.9
21 0.851(7.0) 13.8  2.12s 13.1
22 2.24s 13.4

o HE T CY'S285 ARG288 Al ILE341 & % 55 7K AH .
YE R, 275 B AT AT RS & PPARy S B 771, B A W (E B bl
PRI i E .

Table 2  Active pocket of peroxisome proliferators-activated

receptor-gamma (PPARy). RMSD: Root-mean-square deviation

Radius/ Scori
Target actus Coordinate RMSD conng
A value
PPARy 5927 36.1651,-10.379,40.4316 1.81852 28.2042
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Figure 3 Interaction of compounds 1 (A) and 2 (B) with PPARy
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Figure 4 The proposed biosynthetic pathway of compounds 1 and 2
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