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Synthesis of Chrysin Analogs with a Heteroaryl Group and Evaluation
for their Anti-inflammatory Activities
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) College of Pharmacy, Kangwon National University, Chunchon 200-701, Korea
'Present address: Ho Chi Minh City University of Medicine & Pharmacy, 41-43 Dinh Tien Hoang St. Dist. 1, Ho Chi Minh City, Vietnam

Abstract — Chrysin analogs with 2-heteroaryl groups were synthesized and evaluated for their inhibitory activities against
PGE, and NO production from LPS-induced RAW 264.7 cells. Chrysin analogs were synthesized from 2-hydroxy-4,6-
dimethoxy-acetophenone and heteroaryl aldehydes in 3 steps. The tested chrysin analogs showed decreased inhibitory
activity against PGE, and NO production than those of chrysin.
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Fig. 1 - Chemical structures of chrysin and its analogs.
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DMEM(Dulbecco's modified Eagle's medium)¥} FBS(fetal
bovine serum)E X3+ 7]E} cell culture A]F52 Gibco
(California, USA)oIA Frljgled Algalict, OizE2 2 AREE
NS-398(N-[2-(cyclohexyloxy)-4-nitrophenyl]methanesulfon-
amide)}> COX-2 E0]4 A#|AZ, AMT(2-amino-5,6-dihydro-6-
methyl-4H-1,3-thiazine hydrochloride)= iNOS JAA|Z A8}
Ark.
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2-(Furan-2-yl)-5,7-dihydroxy-4H-chromen-4-one(1a)2]
&y

16%; yellow solid; mp 256°C; 'H-NMR(400 MHz, DMSO-
de6): & 12.79(s, 1H, 5-OH), 10.91(s, 1H, 7-OH), 8.05(d, 1H,
J=13Hz, H3), 7.42~7.43(d, 1H, J/=3.5Hz, H5'), 6.79~6.81
(dd, 1H, j=3.5Hz, 1.8 Hz, H4), 6.56(s, 1H, H3), 6.41~6.42
(d, 1H, J=2.0 Hz, H8), 6.20(d, 1H, /=2.0 Hz, H6); *C-NMR
(100 MHz, DMSO): & 182.0(C-4), 165.3(C-2), 162.4(C-7),
157.8(C-9), 155.9(C-5), 148.3(C-1), 145.9(C-3), 115.4(C-4),

H3CO OH H3CO.

HetAr-CHO

CHs KOH, solvent

CHiO O CH30

114.0(C-5"), 104.8(C-10), 103.6(C-3), 99.4(C-6), 94.9(C-8).

2-(Furan-3-yl)-5,7-dihydroxy-4H-chromen-4-one(1b)2| &4

22%, yellow solid; mp 262°C; 'H-NMR(300 MHz, DMSO-
d6): & 12.77(s, 1H, 5-OH), 11.18(s, 1H, 7-OH), 8.49(s, 1H,
H2), 7.82~7.83(t, 1H, /=2.1 Hz, H4"), 7.07(m, 1H, H5'), 6.64
(s, 1H, H3), 6.44(d, 1H, /=2.0 Hz, H8), 6.19~6.20(d, 1H,
J=2.0 Hz, H6).

5,7-Dihydroxy-2-(thiophen-2-yl)-4H-chromen-4-one(1c) 2|
S

28%; yellow solid; mp 277°C; 'H-NMR(400 MHz, DMSO-
d6): § 12.82(s, 1H, 5-OH), 10.87(s, 1H, 7-OH), 8.00~8.01(d,
1H, /=2.5Hz, H3"), 7.96~7.97(d, 1H, /=4.8 Hz, H5), 7.26~
7.29(t, 1H, /=4.6 Hz, H4"), 6.80(s, 1H, H3), 6.40(d, 1H, /=
19 Hz, H8), 6.19~6.20(d, 1H, /=19 Hz, H6); “*C-NMR(100
MHz, DMSO): § 182.2(C-4), 165.2(C-2), 162.3(C-7), 160.0(C-
9), 157.8(C-5), 134.6(C-1'), 133.0(C-3"), 130.8(C-4), 129.9(C-
5%, 104.7(C-10), 104.3(C-3), 99.9(C-6), 94.8(C-8).

5,7-Dihydroxy-2-(thiophen-3-yl)-4H-chromen-4-one(1d)2|
S

22%; yellow solid; mp 275~277°C; 'H-NMR(300 MHz,
DMSO-d6): & 12.79(s, 1H, 5-OH), 11.19(s, 1H, 7-OH),
8.39~8.41(dd, 1H, /=2.6 Hz, 1.5 Hz, H4'), 7.68~7.73(m, 2H,
H2' & H5), 6.77(s, 1H, H3), 6.48~6.49(d, 1H, /=2.1Hz,
H8), 6.19~6.21(d, 1H, /=2.1 Hz, H6).

5,7-Dihydroxy-2-(pyridin-3-yl)-4H-chromen-4-one(le) 2|
I

23%; yellow solid; mp 300°C; 'H-NMR(300 MHz, DMSO-
d6): & 12.79(s, 1H, 5-OH), 11.19(s, 1H, 7-OH), 9.18~9.19(d,
1H, /=16Hz, H2), 8.77~8.79(dd, 1H, J=4.6Hz, 1.1Hz,
H4'), 8.19~8.24(m, 2H, H5 & H6), 7.48~7.51(dd, 1H, J=8.0
Hz, 5.0Hz, H5), 6.85(s, 1H, H3), 6.48~6.49(d, 1H, J=2.1
Hz, H8), 6.19~6.21(d, 1H, J=2.1 Hz, H6).
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Scheme 1 - Synthetic procedure for 2-heteroaryl chrysin analogs (la~1e).
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Table I - Inhibition of PGE, and NO production from LPS-treated
RAW 264.7 cells

% inhibition of PGE,

Compounds mM % inhibition of

production NO production
NS-398 0.1 99.39 NT
AMT 1.0 NT 98.7
Chrysin 10.0 74.0 8.9
la 10.0 275 )
1b 10.0 60.3 7.6
1c 10.0 73.8 0.8
1d 10.0 449 2.2
le 10.0 29.7 3.1

“Data represents arithmetic mean of triplicate experiments. %
Inhibition=100%[1 - (PGE,(NO) of LPS with the flavones treated
group - PGE,(NO) of the basal)/(PGEz(NO) of LPS treated group -
PGE,(NO) of the basal)]. NT: not tested, not active. Note: All
compounds tested did not show cytotoxicity on RAW cells by
MTT bioassay. LPS treatment to RAW cells increased PGE, and
NO concentration of 202.8+15.0 nM and 29.1=0.5 uM from the
basal levels of 0.6+0.3nM and 0.7+0.2 uM, respectively (n=3,
mean+SD).
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