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The quinone moiety is an integral feature of many biologically significant 

natural products. 
1 

As a result, many synthetic methods for the preparation of 

quinones have been developed. Most procedures which involve the oxidation of 

phenols or substituted benzenes are incompatible with the presence of readily 

oxidizable functionality such as alkenes and alcohols.2 We wish to report a novel 

hydroquinone synthesis which proceeds under mild conditions. The basic strategy 

is outlined below. 
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Phthalide & can be readily prepared from o-carboxy-benzaldehyde and HCN by the 

method of Robinson 3 or by carboxylation of commercially available phthalide 

and conversion of the phthalide carboxylic acid to a nitrile. 
4 Interestingly, 

the direct preparation of 1 from 3-chlorophthalide under a variety of reaction 

conditions (KCN, acetone, DMSO or HMPA; benzene, 18-crown-6; copper cyanide in 

refluxing benzene) was unsuccessful. 
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The cyan0 moiety is crucial for a successful reaction. The use of 3-thio- 

phenyl phthalide (3) affords only Michael adduct 4 in good yield.5 
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The use of compounds such as 3-methoxy phthalide and 3-chlorophthalide 

afforded complex product mixtures. Quinones 5, 6 and 1 can be prepared 

from 1 in overall isolated yields of 85, 60 and 50% respectively. 
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The structures of 5 and 5 were confirmed by comparison (IR, NMR, TLC) with 

authentic samples. 7j,7 Interestingly, the hydroquinone precursor to y8 can be 

converted into 8 which can undergo another annelation sequence. 9 - 

OH 
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In a typical experiment, a solution of 3 mm01 of 3-cyano phthalide in 3 mL 

of THF was added over two min to 3.3 mm01 of lithiumdiisopropylamide in four mL 

THF and 1 mL HMPA at -78O C. After the solution was stirred at -78O for 10 min, 

3 mm01 of the Michael acceptor in 3 mL THF was added over 1 min. The solution 
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was allowed to warm slowly to 0' C, quenched with acetic acid and diluted with 

ether and Water. The organic layer was dried and concentrated in vacua. The 

crude product was chromatographed on silica gel to yield pure hydroquinone. 

The ;;giospecific preparation of 7-substituted phthalides is currently 

underway. We are studying the application of this method to the synthesis of 

kalafungin and the anthracyclines. 
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