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Uncatalyzed Zirconium-Mediated Biphenylation of o-Dihalobenzenes To Form
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Aryl—aryl bond forming reactions are ubiquitous in synthésis. Scheme 1. Substitution of o-Dihalides by 2,2'-Biphenyldiyl
Zirconium has, however, played a limited role in this field. XY Yield (%)
Buchwald reported a Pd-mediated reaction of a-Eenzyne H Z*T
complex with benzenes or biphenyls to give biphenyls or ter- : ;QT
phenyls? Takahashi reported a Cu-mediated reaction of an alkyl H 48t
zirconocyclopentadiene witho-diiodobenzenes to give alkyl- OMe 61%
substituted naphthalenés. “H"zx g?t

We report herein the uncatalyzed reaction of [Zr(bighi@)i - cmpd Yield (%)
(THF)4)4] (1),* where biphe is 2,2biphenyldiyl, witho-dihaloarenes H | 17+
to give triphenylenes (Scheme 1). The reaction is noteworthy from 2 2
a synthetic viewpoint because it is a new disconnection for the GC fisolated
synthesis of polycyclic aromatic hydrocarbons (PAHSs). The closest
reported analogue is the double nucleophilic aromatic substitution jyolving the reductive generation of benzyne from theihalo-
reaction of dilithiobiphenyl with hexafluorobenzene to afford grene and its subsequent insertion inte-ghiphe) bonds is also
1,2,3,4-tetrafluorotriphenylerfeThe reaction is noteworthy from possible. Trapping experiments, however, do not support this
an organometallic viewpoint because it is a rare, if not unprec- yechanism-the reaction ofo-dibromobenzene withl in the
edented, example of an uncatalyzed, Zr-mediated-amfl bond  presence of a 10-fold excess of furan proceeded normally and did

formation. _ ) _ not produce detectable (G@BS) amounts of the trapping product,
The scope is broad. The reaction works with all halogens 1 4-gihydro-1,4-epoxynaphthalene.

(Scheme 1). Dichloro-, dibromo-, and diiodobenzene give higher A mechanism involving oxidative insertion of Zr into an afyl

yields (14, 26, and 48%) than difluorobenzene (2%). Substituents halogen bond may operate. Since the Zr centerjsetuction

are tolerated: 4,5-dibromoveratrole or 4,5-dibromgrylene react would have to precede oxidative insertion. The formation of

with 1 to give the corresponding 2,3-disubstituted triphenylene. quaterphenyl suggests this may ocesBond metathesis, perhaps
This method provides rapid entry into 2,3-disubstituted tri- involving electron transfer, is another possibility.

phenylenes, which may be useful as discotic liquid cryStalse This transformation enables a new disconnection for the synthesis

reaction of 1,2-diiodo-4,5-dihexylbenzene witigave 2,3-dihexyl- of PAHs: the double substitution of two-halogens with a

triphenylene in 8% yield (Scheme 1). biphenyldiyl moiety to give a triphenylene fragment. The reaction

Multiple biphenyldiyl moieties can be introduced in a single step. tgjerates functionality and can generate strained molecules. This
The reaction of 1,2,4,5-tetrabromobenzene ithfforded tetra- reaction is a rare example of an uncatalyzed -aayyl bond

benz[a,c,h,jlanthracene in 17% isolated yield (Scheme 1). formation reaction involving Zr.

Strained molecules can be produced. The reactiod wifith
tetrabromop-xylene gave 9,18-dimethyltetrabenz[a,c,h,jjanthracene ~ Acknowledgment. This work was supported by the National
(2) in 20% vyield. This molecule is slightly more strained (35 Science Foundation (CHE-0449740).
kcal/mol, B3LYP/6-3#G*) than Pascal’s analogous 9,18-diphen-
yltetrabenz[a,c,h,jJanthracei®é (34 kcal/mol, B3LYP/6-31+G*).
Like 3,8 2 is easily reducedexcessl, which is presumably a
reductant, gives the corresponding 9,18-dihydro product as a major

Supporting Information Available: Strain definitions, geometries,
synthetic procedures, and NMR spectraZor his material is available
free of charge via the Internet at http://pubs.acs.org.
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