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Quercetin is a flavonol-type flavonoid ubiquitously present in plant-derived
foods, fruit and vegetables, and has been reported to have various biological
effects including anticancer activity. Flavonoids are a group of natural
polyphenolic derivatives. Accumulated data have suggested that the hydroxyl
groups of flavonoids are important for their bioactive function. However, the
structure-activity relationship is still unclear. To directly demonstrate the
structure-activity relationship and to obtain stronger bioactive derivatives -of flavonoids,
quercetin was chose to modify by chemical modifications in the present study. Four kinds of
quercetin derivatives were synthesized by benzylation, acetylation, methylation and metal
complexation. The ability of these synthesized compounds to cause cell proliferation
inhibition and apoptosis was then investigated in human leukemia (HL-60) cells.

Firstly, the results revealed that quercetin caused cell proliferation inhibition
and apoptosis; 3, 7, 3, 4-(O-tetrabenzylquercetin (4Bn-Q) by substituting the
hydroxyl groups with benzyl groups lost this ability. Moreover, treatment with
4Bn-Q reduced intracellular level of quercetin-induced superoxide. These data
directly demonstrated that the hydroxyl groups of quercetin contributed to
intracellular superoxide generation, consequently causing proliferation
mmhibition and apoptosis induction in HL-60 cells. Secondly, acetyl and methyl
derivatives of quercetin, 3, 7, 8, 4-O-tetraacetylquerctin (4Ac-Q) and 3, 7, 3,
4’- O-tetrametylquerctin (4Me-Q) revealed that 4Ac-Q significantly inhibited cell
proliferation by caspase-mediated apoptosis while 4Me-Q lost this ability.
Interestingly, 4Ac-Q revealed stronger apoptotic activity than parent quercetin
via a ROS-independent pathway. Thirdly, the zinc(II)-quercetin complex (Zn-Q)
increased both free radical scavenging activity and the sensitivity to inhibit the
proliferation of three cells lines, comparing with quercetin.

In summary, the role of hydroxyl groups and structure-activity relationship of
quercetin was directly clarified by chemical modification. In particular,
acetylation of quercetin (4Ac-Q) might be a valuable strategy to increase the
sensitivity of human leukemia HL-60 cells toward apoptosis, and complexation of
quercetin (Zn-Q) could be implicated in antitumor drug design. These findings
suggest that chemical modification of flavonoids is one of useful strategy for
designing and developing new potential cancer chemopreventive agents.
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