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摘要 

 

第一部分、萘醌衍生物應用於氧化還原開關之研究 

 

    我們設計合成以 naphtho[2,3-c]pyran-5,10-dione 為主體之潛在

氧化還原開關衍生物，化合物 11a-d還原前皆為紅色，可透過硼氫化

鈉還原為黃色產物，當接觸空氣中的氧氣時，產物就很快地變回原來

紅色。另外，我們設計化合物 11e，希望改變氧化還原的顏色變化。

化合物 11e還原前為藍色，且無螢光，還原後呈橘紅色，且有螢光，

根據這些結果顯示化合物 11a-e可成為潛在之氧化還原開關。 
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Abstract 

 

Part I、 Rational design of naphthoquinone-based derivatives as 

 potential redox switches 

   

      Naphtho[2,3-c]pyran-5,10-dione-based derivatives were designed 

and synthesized in six steps with an overall yield of 20 - 50%. 

Compounds 11a-e are red or blue before reduction, and change to  

yellow when reduced by sodium borohydride in methanol. They can 

revert to original red color within seconds when the reducing agent is 

removed. These results suggested that compounds 11a-e may have the 

potential to function as redox switches. 
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摘要 

 

第二部份、應用多組成反應(MCRs)合成氧氮四環化合物及其

應用於螢光氧化還原開關 

 

利用多組成反應在鹼性催化條件下，可得到我們所設計以 4-羥

基香豆素為主體之氧氮三環化合物 10a-j。此類化合物具有潛在性的

氧化還原開關，再溶液下氧氮三環化合物經由橋體連結使分子剛性增

加進而放射出強螢光，但經由氫硼化鈉還原後，雜三環的一部份形成

開環之結構，使得螢光的強度減弱，開環結構 11a可以經由雙氧水或

DDQ氧化回原始具有強螢光的閉環結構 10a。 
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Abstract 
 

Part II、 MCRs synthesis of oxazatetracycles as potential 

fluorescence redox switches 

 

Compound-base 10a-j were obtained in moderate to good yields by a 

base-catalyzed one-pot tandem reaction. While the rigid ring-closed 

oxazatricycle 10a emits strongly fluorescent in solution, the sodium 

borohydride-induced ring opening  of the heterobicyclic 11a moiety 

results a distinct decrease in fluorescence. The resulting non-fluorescence 

ring-opened form can be reverted to the original fluorescence ring-closed 

form via DDQ or H2O2 oxidation. A reversible donor-acceptor 

fluorescence redox switch connected by a rigid yet redox-adjustable 

spacer that can be chemically turned ON and OFF through the 

ring-opening and ring-closing of a heterobicyclic moiety is demonstrated. 
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