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There are numerous methods reported in the literature for the preparation 

both of symmetrical and unsymmeltrical biaryls. The classical methods include the 

Gomberg-Bachmann-Hey reaction, the Ullmann reaction2 and Kharasch's coupling of 

Grignard derived aryl radicals. 
3 In recent years, a number of new methods (es- 

pecially involving organometallic reagents41 have become available, some of which 

afford impressive yields of the desired coupling products. 5 

We wish to report the preparation of a wide variety of mixed biaryls in good 

to excellent yield by a phase transfer catalytic Gomberg-Bachmann-Hey reaction. 

Potassium acetate, 

18-crown-6,6 

phase-transferred into non-polar solution by the presence of 

reacts with aryldiazonium ion, apparently forming a diazoanhydride. 

Decomposition of the diazoanhydride in the presence of various arenes leads to 

coupling products between the aryl radicals and the arene. This variation of the 

G-B-H reaction affords much higher yields than are traditionally realized by this 

method. A representative set of results is presented in the table. The overall 

yields reported there are for the conversion of the aniline into the biphenyl via 

the aryldiazonium ion. The literature yield is the best yield hitherto reported 

for the corresponding G-B-H process. 

We have found that mixed biaryls can be successfully prepared from diazonium 

compounds bearing either electron releasing or electron attracting substituents. 

In addition, the radical coupling process succeeds in benzene, mesitylene and 

thiophene as well as several other solvents. The reaction is successful when 

potassium acetate is used as initiator or when either potassium propionate, so- 

dium hydroxide, potassium hydroxide or potassium carbonate is substituted for it, 

but the yields are less satisfactory. We believe that the reaction occurs ac- 
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cording to the established mechanism7 as shown below. 

Ar-N2+BF4- + 0 K+ -0Ac = KBF4 + Ar-N=N-OAc 

Ar-N=N-OAc + AcO- + Ar-N-N-O- + Ac20 

Ar-N=N-O- + +N,-Ar + Ar-N=N-0-N=N-Ar 

Ar-N-N-0-N-N-Ar + Ar-N-N-O' + N2 + Ar' 

Ar’ 
+ C6H6 

* Ar-C6H5 

An important advantage of the method is that the stable, well-behaved aryl- 

diazonium tetrafluoroborates and hexafluorophosphates can be used as solid rea- 

gents. In the presence of potassium acetate, a metathetical gegenion exchange 

process takes place resulting in formation of the transient diazoacetate. 7,8 It 

is in this step we believe the crown plays a crucial role.8 In the absence of 

crown, a much poorer yield results in a comparable time, and even if the reaction 

is allowed to proceed ten times longer, a poorer ultimate yield of biaryls is ob- 

tained. 9 Once the reaction is initiated in non-polar solution, it proceeds 

smoothly at or below room temperature in one to two hours. In most cases, a 

filtration chromatography removes crown, any residual salt, diazo-tars and other 

by-products, yielding biaryls of high purity. A detailed experimental procedure 

is given below. 

Preparation of 4-Chlorobiphenyl 

Potassium acetate (1.20 g, 0.0122 mol) is added in one portion to a stirred, 
colorless mixture of 4-chlorobenzenediazonium tetrafluoroborate (1.37 g, 0.061 
mol) and 18-crown-6 (0.080 g, 0.0003 mol) in benzene (60 ml) at 20°C in a vessel 
protected from the light and purged by a nitrogen atmosphere. The mixture be- 
comes yellow immediately and then red within a few minutes. Stirring is contin- 
ued for 90 minutes, followed by filtration to remove the solid. The resulting 
solution is washed with brine, water, then dried over sodium sulfate and the sol- 
vent is removed in vacua. The resulting red oil is chromatographed on a short 
columTl of aluminausingexane as eluant, from which is obtained 4-chlorobiphenyl 
(0.920 g, 80%) as white flakes, mp 76-77OC. Lit.mp 77°C. 
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