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SW The 3,3~,5,51-tetramethyleneb~phenyl tetraanion, prepared 311 good y=ld by x&all- 

ation-e11TIUniltion, gives tetrasubstituted biphenyl derivatives, e.g., with H20, D20, methyl 

iodrde, and trlmethylsllyl chloride. The reaction sequence, starting from alkylated cyclo- 

hexanones, provides a general synthetic mute to symmetrical polysubstrtuted biphenyls. 

Combmed metallation-elm tion (reaction with excess 1 1 n-butyllithium/potassium t- 

amylate)' is a potentially valuable synthetic route to polyunsaturated hydrocarbons, although 

the choice of precursor may be critical. Arormatisatlon to give biphenyl 1s a good example. 

Phenylcyclohexane IS easily metallated to give a benzyl anion but does not undergo elation 

to brphenyl. 1-Phenylcyclohexene, which cannot form a stabilised benzyl anion, gives a 50% yield 

of blphenyl, together wrth unchanged starting material. Bis-cyclohexylidene leads only to a 

25% yield, but bls-fl-cyclohexenyl) (I, n=O) elates smoothly (80%) to biphenyl (III, n=O) 

To explore the synthetic utrlity of this reactIon, we prepared a number of dlenes, I, by 

pinacol reaction* of the readily avallable sethylcyclohexanones and subsequent dehydration. 
3 

'Ihe dienes, I, were reacted with excess (see Table) BuLr/KOtAm reagent' 1~1 hexane at room 

temperature (24 h) followed by reflux (20 h), polyan~_ons (II) resulted when methyl groups 

were present. Quenchulg with water gave the methylated biphenyls (III), normally available 

through low yield couplulg reactions of methylated halobenzenes.4 

TABLE. Yields of blphenyl products by metallat~on-elunination. 

Product Blphenyls (III)a Moles Excess BuL&KOtAm Reagent MetaXation-elm tion Yield (%) 

Biphenyl 6 80 

4,4'-D~~hy~lphenyl 8 57b 

3,3'-D~~hylbiphenyl 8 80 

2,2'-D~thy~b~phenyl 8 2!? 

3,3',5,5'-Tetramethylb1phenyl 10 95 

a Identified by comparison with comnerical samples or literatuze data 
4,5 b 

By-product 4-p- 

tolyl-1-methylcyclohexene (28%). %~or prcxiuct: startmg m&erial. 
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Meta methyl groups favor elxxnatxon, but ortho methyls are unfavorable. Surprasmngly, 

the hrghly charged 3,3',5,5'-tetramethyleneb1phenyl "tetraanlon" (II, n=2) 1s formed III krgher 

yield than any of the formal dlanlons. Little use has been made of such mtermedlates 

synthfZt1cally heretofore.6 Tetraanxon II (n=Z), whxh can also be obtained by dxrect metallattlon 

of 3,3',5,5'-te~~ethy~~p~ny~, gives the tetradeutem derxvatlve (90%) wsth I&O. Addltlon of 

an excess of methyl lodlde to IV at -40' C followed by slow warrmng and 6 hr stlrrvlg at room 

tqrature, gave a noteworthy yield (90 %, based on startmg dxene) of 3,3',5,5'-tetraethylbl- 

phenyl.' ReactIon with ~~thylsllyl chloride also proceeds smcothly (68% yield) to the 

corresponding tetra-trxxthylsllyl derlvatlve. 
7 

The above sequence thus provides access to syrurtstrlcally methylated and to alpha-substlt- 

uted polymethyl brphenyls startrng from avaxlable methylcyclohexanones. 
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