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Summary The 3,3',5,5'-tetramethylenebiphenyl tetraanion, prepared 1n good yield by metall-
ation-elimination, gives tetrasubstituted biphenyl derivatives, e.g., with HZO’ DZO’ methyl
10dade, and tramethylsilyl chloride. The reaction sequence, starting from alkylated cyclo-
hexanones, provides a general synthetic route to symmetrical polysubstituted biphenyls.

Combined metallation-elimination (reaction with excess 1 1 n-butyllithium/potassium t-
amylad:e)1 is a potentially valuable synthetic route to polyunsaturated hydrocarbons, although
the choice of precursor may be critical. Aromatisation to give biphenyl 1s a good example.
Phenyleyclohexane 1s easily metallated to give a benzyl anion but does not undergo elimination
to biphenyl. 1-Phenyleyclohexene, which carmot form a stabilised benzyl amion, gives a 50% yield
of baphenyl, together with unchanged starting material. Bis-cyclohexylidene leads only to a
25% yield, but bis-{1-cyclchexenyl) (I, n=0) eliminates smoothly (80%) to biphenyl (III, n=0)

—> ——
(CH3), (CHg) (CHy ) (CHZ) (CH3)y (CH3),
1 11 111

To explore the synthetic utilaty of this reaction, we prepared a number of dienes, I, by
pinacol r‘eacta_on2 of the readily available methylcyclohexancnes and subsequent dehydratlon.3
The dienes, I, were reacted with excess (see Table) BuLi/KOtAm r\eagen“t1 in hexane at room
temperature (24 h) followed by reflux (20 h), polyanions (II) resulted when methyl groups
were present. Quenching with water gave the methylated biphenyls (III), normally available
through low yield coupling reactions of methylated halobenzenes.1’l

TABLE. Yields of biphenyl products by metallation-elumination.

Product Biphenyls (ITI)® Moles Excess Bula/KOtAm Reagent Metallation-elimination Yield (%)

Biphenyl 6 80
4,4 -Damethylbiphenyl 8 57°
3,3'-Dumethylbiphenyl 8 80
2,2'-Damethylbiphenyl 8 25°
3,3',5,5 ' ~Tetramethylbiphenyl 10 95
4,5

@ Identafied by comparason with commerical samples or literature data b By-product H-p-

tolyl-l-methyleyclohexene (28%). CMa;)or product: starting material.
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Meta methyl groups favor elimination, but ortho methyls are unfavorable. Surprisingly,
the haghly charged 3,3',5,5'-tetramethylenebiphenyl "tetraanion" (II, n=2) 1s formed in higher
yaeld than any of the formal dianions. Lattle use has been made of such intermediates
synthetically I’zer’etofcme.6 Tetraanion IT (n=2), which can also be obtained by direct metallation
of 3,3',5,5'-tetramethylbiphenyl, gives the tetradeutero deravative (90%) with D,0. Addation of
an excess of methyl iodide to IV at -40° C followed by slow warming and 6 hr stirring at room
temperature, gave a noteworthy yield (90%, based on starting diene) of 3,3',5,5'-tetraethylbi~
)pl'uanyl.4 Reaction with tramethylsilyl chlorade also proceeds smoothly (68% yield) to the
corresponding tetra-trimethylsilyl der1vat1ve.7

The above sequence thus provides access to symmetrically methylated and to alpha-substit~
uted polymethyl baphenyls startaing from available methyleyclohexanones.
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