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Abstract The highly functionalkd unsymmetrical biphenyls having electron-donating and/or electron-withdrawing substituents 
on tbe orrho positions were effectively synthesized based on the intramolecular Ullmann coupling reaction directed by salicyl 
alcohol as a template, followed by selective cleavage of the two ester bonds of 5. 

Highly functionalized unsymmetrical biphenyls are of increasing interest recently, because of their 

intriguing biological activitiest) The transition-metal catalyzed cross-coupling reactions of an aryl metal with an 

aryl halide have served as a tool for the synthesis of functionalized biphenyls. In these reactions, however, the 

yields of the coupling products remarkably decrease in the case of highly functionalized biphenyls, especially 

having substituents on the ortho positions.2) Furthermore, difficulties are frequently encountered in the 

coupling reactions between two aromatics having the substituents which are incompatible with organometallic 

reagents.3) 

We recently reported the basic features of a new aryl-aryl coupling reaction based on the intramolecular 

Ullmann couping reaction directed by salicyl alcohol as a template.4) We envisaged that the new method would 

overcome the problems involved in the known methods; the strain energy of the 11-membered ring to be 
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formed in the use of salicyl alcohol as a template is probably small enough to compensate the low mactivities of 

the two aromatics having substituents on the ortho positions.3 

Thus, we examined the intramolecular Ullmann coupling reactions of the diacylated salicyl alcohols (4a-e) 

which we= prepared in 72-79% yields by selective acylations of salicyl alcohol via the intramolecular 

narrangement of the acyl groups.@ The Ullmann coupliig ations of t& diesteff (4a-d) having substituents 

on all of the four orrho positions of the reaction sites nicely procee&d to affoxd the cyclii compounds (5a-d) 

in excellent yields. The result obtained in the reaction of 4a having the five electron-donating substituents on 

the aromatics is in marked contrast to those in the transition-metal catalyzed cross-coupling reaction of an aryl 

metal with an aryl halide in which the yield is low without any exception.%) The coupling reactions of the 

diesters (4c-e). in which the electronic characters of the two aromatics are quite different with each other, also 

took place efficiently to afford the biphenyls (Se-e) in good yields. The results obtained in the coupling 

reactions of 4b, 4d and 4e indicate that the new method is applicable to the synthesis of the biphenyls having 

substituents such as nitro and ester groups with which the organometallic reagents used in the known methods 

are incompatible.3) 
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We also succeeded in the conversion of the coupling products @a-e) into the corresponding monoesters 

and monoamides by regioselective cleavage of the two ester bonds via 6. For example, treatment of Se with 

NaOMe and BuNH2 gave 7 and 8 in high yields, respectively. with concomitant formation of 9 (Scheme 2).7) 

This method should make it possible to convert the two ester groups into the other functional groups different 

with each other, thereby contributing to the expansion of the utility of this coupling reaction in the synthesis of 

the highly functionalized biphenyls. 

As described above, this new method involving the intramolecular Ullmann coupling reaction followed by 

selective cleavage of the two ester groups should provide a new entry to the synthesis of highly functional&d 

unsymmetrical biphenyls having intriguing biological activities. 
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