
Tetrahedron Letters,Vol.26,No.l,pp 29 - 32,1985 oo40-4039/85 $3.00 + -00 
Printed in Great Britain 01985 Perqamon Press Ltd. 

A NEW SYNTHESIS OP PARA-TERPHENYLS 

Harold Hart* and Katsumasa Harada 

Department of Chemistry, Michigan State University 

East Lansing, MI 48824 USA 

Abstract: A neu, one-step synthesis of para-terphenyls from aryz Grignards 
and 1,4-dibromo-2,5-diiodobensene 1 as a di-aryne equivalent is described. 

The formation of aryl-aryl bonds continues to be an important problem in organic synthesis.l 

We describe here a new method for the synthesis of e-terphenyls2>3 and related oligoarenes4 which 

has considerable synthetic potential and the following unique features: (1) two aryl-aryl bonds are 

formed in a one-pot reaction, (2) although the potential for forming both - and pterphenyls exists, 

the reaction is regioselective and only the latter are formed, (3) the reaction proceeds via a novel 

two-aryne sequence, using 1,4-dibromo-2,Sdiiodobenzene 1 as a di-aryne equivalent,5 (4) aryl Grignard 

reagents are used both to generate and to trap the aryne intermediates,õ and (5) the product terphenyl 

contains functionality which allows elaboration of the ‘central’ ring.? 

The method is illustrated by the following example. Addition of 1,4-dibromo-2,5-diiodobenzene 

16 in tetrahydrofuran (THF) to four or more equivalents of phenylmagnesium bromide in THF at room 

temperature gave, after aqueous quench, pterphenyl 3 (54%) and 1,4-dibromo-2-iodobenzene 6g (43%). 

Quenching with iodine gave instead the diiodoterphenyl 4 10 (55%) and 1 (30%). Hence the actual reaction 

products are the terphenyl di-Grignard 2 and the trihalo mono-Grignard 5. 
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Scheme 1 rationalizes these results. Grignard exchange occurs at iodine or bromine, giving 5 

or 7. Whereas 5 remains as a final reaction product, 7 loses MgX2 to form aryne 8, eventually leading 

to the other observed product 2. Addition of phenylmagnesium bromide to the novel organometallic 

aryne ll is regiospecific, because of the need to keep like charges as far apart as possible.ll 
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Support for aryne intermediates comes from the observation that 1,5-dibromo-2,4-diiodobenzene 

121°,12 reacts similarly with excess phenylmagnesium bromide to give mainly pterphenyl.13 
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The method is general, and has been applied to many aryl Grignard reagents.14 For example, 

addition of 1 to excess 4-biphenylylmagnesium bromide 13, followed by aqueous quench, gave a 53% 

yield of p-quinquephenyl 14, mp 387.5-388.5OC. This one-pot route to 14 represents a substantial 

improvement over the best literature method.15 

13 0 
The method can also be used to prepare unsymmetric biaryls.14 For example, addition of 

1-bromo-2-iodo-4,5_dimethylbenzene 15 to excess phenylmagnesium bromide, followed by aqueous 

quench, gave a 66% yield of 3,4_dimethylbiphenyl 16,16 mp 28OC. 

The only drawback of this new pterphenyl synthesis is the simultaneous formation of by-product 

6, from which a single chromatographic separation is required. However preliminary results indicate 

that addition of at least one equivalent of either lithium 2,2,6,6_tetramethylpiperidide or potassium 

t-butoxide to the reaction mixture and stirring for l-2 h prior to aqueous quench increases the terphenyl 

yield to about 75%, and reduces the amount of 6 to less than 10%. Presumably these reagents convert 

5 to 8, though their exact mode of action remains to be determined. 

The method we describe here has great synthetic potential for constructing aryl-aryl bonds. 

Furthermore, since the primary reaction products are mono- or di-Grignard reagents, they can be 

elaborated with a variety of electrophiles including carbon electrophiles, allowing substituents to be 

placed on the ‘central’ ring. We are currently exploring many of these ramifications. 
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