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ANODIC OXIDATION STUDIES OF OXYGENATED BIPHENYLS. 

CONVENIENT SYNTHETIC ROUTES TO CERTAIN FUNCTIONALIZED BIPHENYLS’ 

Richard E. DeSchepper and John S. Swenton* 

The Ohio State Unl verslty, Department of Chemistry, 140 W. 18th Avenue, Co I umbus, Ohio 43210 

Suumy. The anodic oxidation of oxygenated biphenytcr produce8 phenyl-subetituted p 
quinoZ ether ketaZ8 in good-to-excellent yietd. These COmpOUnd8 are useful 
substrates for preparation of more highly functionaZiaed biphenyls. 

Syntheses of blphenyl systems have been of continuing Interest In organic chemistry since 

these compounds are often convenient bui I ding b I ocks for natura I products,2a and certain 

blphenyls3 and their higher analogs3’4 (p-terphenyls) behave as I lquld crystals. The classl- 

ca I U I I mann2a-c and Gomberg2a reactions for preparation of blphenyls are extremely useful for 

the syntheses of selected systems. However, the reactlon conditions and purlflcatlon problems 

complicate the preparation of many blaryls of synthetic Interest. Recent work2a’5 has focused 

on Improved methods for the synthesls of blpheny I s, and we report hereln a strategy for the 

functlonallzatlon of biphenyls readily available via conventlonal methods. 

While anodlc coupling reactions of aromatlc rlngs to form phenolic coupling products and 

blphenyls have been extensively studled, there are few reports7 of the products from anodlc 

oxidation of biphenyls themselves. The anodlc oxldatlon chemistry of 4,4r-dlmethoxyblphenyl, 

la, was studled flrst since It Is an aryl analog of 1,4-dlmethoxy aromatlc systems, compounds 

which undergo high-yield electrochemical oxldatlon to qulnone blsketals.8 Slngle-ccl I, con- 

stant current (2 amp) anodlc oxidation’ of la (9 g) as a slurry In 1% methanol Ic potassium 

hydroxlde (750 mL) using a platinum gauze anode was followed by UV spectroscopy or TLC and was 

Judged to be complete after 8 hours of electrolysis (14% current- efflclency). Conventlonal 

workup afforded an oil which was separated from mlnor Impurities by short path dlstlllatlon and 

asslgned as 2a (86%) on the basis of analytlcal and spectroscopic data. Slmllar electrochemical 

oxldatlons of the blpheny I deri vat I ves 1 b-e gave the resu Its recorded be I ow. Even 2r-methy I -4- 

methoxybiphenyl, lc, In which the methy I group shou I d further remove the ary I rlngs from 

coplanarity, afforded a good yield of product. It was Important that the alcohol and aldehyde 

R4++cH3 , Z-J,- R4~(ocH& 
R2 3 

la, R* = H, R4 = 0CH3 *a (86%) 

b, R2=R4=H b (74%) 

c, R* = CH3, R4 = H c (71%) 

d, R* = CH20Si(t-Bu) (CH3)*, R4 = H d (96%) 
2 

e, R = CH(OCH3)*, 
4 

R = H e (83%) 
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As lmplled from the chemistry of If, hydrolysls of systems (2d,s) havlng nucleophll lc groups at 

the orlglnal Zr-position 

2d.e 

affords products of intramolecular Michael additlon (11,12). 

H,O+ 11, R=H (53%) 

0 OC 
12, R = OH (70%) 

R 

Whl le organometal I Ic addltlons8*‘* to these p-qulnol ethers have not been extenslvely 

studled, some representatlve 1,2-additions of organometal Ilcs and the 1,4-Initiated reactions 

have been successfu I I y performed wlth 7a as I I I ustrated below. Thus, these readi I y aval I ab I e 

p-qulnol ethers are attractive candidates for the synthesls of functlonalized blphenyls and 

thelr hlgher homologues.‘3 

OH 

OH 0 
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15 (67%) 
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OH 0 

[Ar = p-0CH3C6H4] 

. . 
Ar O 

16 (77%) 
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