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Synthesis of 8-Triazolochrysin Analogs Through Click Reaction
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Flavonoids are natural polyphenol compounds of plant
origin and exhibit various biological activities such as anti-
inflammatory, anti-oxidant, and anti-tumor activities.'
Chrysin (5,7-dihydroxyflavone) is a naturally occurring
flavonoid that possesses a very broad spectrum of biological
activities.>® Chrysin has been known as a PPAR-agonist
which results in down regulation of the key pro-inflam-
matory enzymes, inducible nitric oxide synthase (iNOS) and
cyclooxygenase-2 (COX-2).” Based on the chemical struc-
tures and anti-inflammatory activities of several natural
flavonoids (Figure 1), we speculated that the substituent at
6- or 8-position of A-ring seems to play a very important
role to possess strong anti-inflammatory activity. Therefore,
we have synthesized various chrysin derivatives (Figure 1)
and found that introduction of a substituent at 6- and/or 8-

wogonin

R = vinyl, allyl, Ar, R
OR, SR, pyridinyl, NHR
NO,, SOzR, SO,NHR

OH O
synthetic chrysin analogs modified at C8

OH O

chrysin

Figure 1. Structures of natural and synthetic flavonoids.
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position is tolerable to bioactivity.*!? The results also im-
plied that the electronic and steric parameters of the sub-
stituent seemed to play more important roles to bioactivity
regardless the number and position of substituents. As a
continuing study, chrysin analogs carrying 8-heteroaryl
groups were synthesized and found that the chrysin analog
with 4-pyridinyl group at 8-position exhibited promising
anti-inflammatory activities both in vitro and in vivo screen-
ings.">!* Based on these results, we designed chrysin analogs
bearing nitrogen-containing heterocycles like 1,2,3-triazoles
as congeners of 8-pyridinyl group.

1,2,3-Triazoles were reported to possess various biological
activities in pharmaceutical'™'” and agrochemical products.?*?!
These results may imply that electron withdrawing character
of nitrogen in 1,2,3-triazole increases the binding interaction
with active sites of receptors and exhibits excellent bio-
activities to various targets. 1,4-Functionalized 1,2,3-triazoles
can be easily generated from azides and alkynes through
Click reaction (Figure 2).*** Herein, we report a concise
synthesis of 8-(1,2,3-triazolo)chrysin analogs (Scheme 1).
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Figure 2. Retrosynthesis of 8-triazolochrysin analogs.
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Scheme 1. Reagent and conditions: (a) HNO3s, AcOH, 78% (b) Me>SOs, acetone, 90% (c) Na>S,0s, acetone-water, 98% (d) HCI, NaNO»,

NaNs, water, 54-85% (e) BBr3;, CH2Cls, 45-81%.
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Experimental Section

As shown in Scheme 1, 8-azido-5,7-dimethoxyflavone (4),
a key intermediate, was prepared from a commercially
available purchased chrysin via 4 steps in excellent overall
yields. Nitration of chrysin with 60% HNOs in AcOH gave
5,7-dihydroxy-8-nitroflavone 1. Methylation of compound 1
with Me>SO,4 and K>CO;s in acetone gave 5,7-dimethoxy-8-
nitroflavone (2).!” Reaction of nitroflavone 2, Na»S,Ou,
acetone in water at room temperature for 1h gave the
reduced product, 8-amino-5,7-dimethoxyflavone 3. After
stirring the reaction mixture of aminoflavone 3 and ¢-HCl in
water (0.5 M) were stirred at room temperature for 30 min.,
to this reaction mixture was added the aqueous NaNO;
solution and the reaction mixture was stirred at 0 °C for 1 h,
which gave diazonium salt form. 8-Azido-5,7-dimethoxy
flavone (4) was obtained by stirring the resulting mixture for
an additional 1h at room temperature and treating with
reaction at room temperature for 1h after slowly adding
NaNj; solution in water.?? Click reaction between 8-azido-
flavones 4 and alkynes in a catalytic amount of Cu(OAc), in
CH;CN gave 1,2,3-triazole compounds 5a-d in 54-85%
yields, respectively.>?* Demethylation of compound Sa-d
with BBr; in CHxCl, gave 8-substituted 5,7-dihydroxy-
flavones 6a-d in 45-81% yields, respectively.”*

In summary, a concise and efficient synthesis of 8-(1,2,3-
triazolo)chrysin analogs from chrysin and alkynes as starting
materials in five steps with 25-36% overall yields, respec-
tively, is described. Click reaction was proved as an materials
for introducing 1,2,3-triazole substructures. Our result is
being applied to synthesize chrysin analogs with 1,2,3-
triazoles for SAR study and the results will be reported.
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