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Phenanthrene-9,10-quinones are an important class of intermediates whose utility in 

the syntheses of fused phenanthro-heterocycles' and in the more recent synthesis of the 

schizandrin type lignans has been amply demonstrated. In spite of these applications methods 

for their efficient synthesis are still lacking. The best currently available approach en- 

tails the photochemical generation of suitably substituted phenanthrenes and an oxidative 

transformation, employing either a CrOS process, often of unpredictable nature, or a two step 

but higher yield sequence' which lacks practical application for large scale synthesis. We 

would like to present in this report a simple three step synthesis of a substituted phenan- 

threne-9,10-quinone from a readily available benzoin precursor, which involves a high yield 

air oxidation for the final conversion. 
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Our sequence is based on the photochemical closure of 1,2-diarylvinylidene-carbonates, e.g. 

& or lJ, available from benzoins by treatment with phosgene3. 
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Irradiation and conversion of la to 3a has been demonstrated by Noxaki et. a1,4; similar -- 

transformation of lb, however, has been reported unsuccessfu15. We have reinvestigated the 

photochemical behavior of the latter compound and found that while room temperature irra- 

diations (benzene, chloroform, benzene/cyclohexane solvents) produces multicomponent mix- 

tures, the desired closure could be carried out effectively in refluxing cyclohexane. 

Operationally, 4-5 g. quantities of lb and .4-.5 g. of iodine were irradiated in4 l.sol- - 

vent in a 5 liter three-neck flask fitted with a condenser and a quartz well accomodating a 

275 watt mercury arc. Stirring was maintained by a slow stream of air, and the radiant 

energy supplied the heat for the reflux. Reaction times of 6-7 hr. were sufficient to 

obtain 60-70% conversions, affording crystalline 3b (from CHC13, mp. 222-22406) in a 50% - 

yield. Based on the results of the analogous room temperature reaction, we feel that the 

elevated temperature not only increases the solubility of lb in the solvent but also - 

accelerates the rate of dehydrogenation of the primary anti-dihydro photointermediate 2' 

to the isolated product 3b. - 

The final transformation of 3b to 3,6-dimethoxyphenanthrene-9,10-quinone (&)6 was - 

readily accomplished in 85% yield by bubbling air through its refluxing aqueous SO% acetic 

acid solution. The structure of 4b was fully supported by the spectroscopic properties and - 

by having an identical mp. (229-232') with the previously reported compound prepared by an 

independent sequence'. 

1. 

2. 

g. A. Steck and A. R. Day, J. Am. Chem. Sot., 65, 452(1943); I. Lantoss J- orge Chem-* 

0, 1641(1975). 

E. &era, y. Ben-Davis, and D. Becker, Tetrahedron Lett., 463(1977); Mm Mervic and 

R. Ghera, J. Am. Chem. SOC., 2, 7673(1977). 

3. J. C. Sheehan and F. S. Guziec, Jr., J. Org. Chem., 3S, 3035(1973). 

4. T. HiYame, S. Fufite, and R. Nozaki, Bull. Chem. Sot., *., 45, 2797(1972). 

5. R. R. Stahlke, R. G. Heine, and W. Hartmann, Liebigs Ann. them., 764, 116(1972). 

6. Satisfactory analysis was obtained for this compound. 

7. y. R. Mallory, C. S. Wood, and J. T. Gordon, J. Am. Chem. SOC., 86, 3094(1964). 

8. L. F. Fieser, J. Am. Chem. Sot., 51, 2484(1929). 

References 


