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Organometallic Chemistry at the Edge of Polycyclic departing methyl group. The structure is similar to that observed

Aromatic Carbon Compounds: for Cp,Ti(1,8-naphthadiyl) prepared from gFCl, and 1,8-

Cp2Zr(1,9-anthracendiyl) magnesionaphthalene and represents only the second report of
these types of four-membered metallacyéleEhe reaction

Paul R. Sharp chemistry of such complexes has not previously been investigated

Department of Chemistry and proves to be extensive far(Scheme 1).
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and carbon nanotub@sare a fascinating and potentially useful Ph Ph

class of compounds. Although many such compounds have beer Bh'
prepared there is still a great need for the development of facile \°c tBuNC c%z,g _PhCCPh_  cpyzr
S,
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and selective syntheses and derivatization techniques. Transitior ¢p,z,Z 130°C

metal organometallic chemistry offers much in this area. However, s 2

most transition metal organometallic chemistry with polycyclic
aromatic carbon compounds involves metal coordination to the
a-face of the polycyclié In contrast, complexes with transition
metals multiply coordinated to the edge of polycyclic aromatic
carbon compound are raté Zirconocene chemistry at the edge
of the anthracene system is reported herein as a first step in the !"
development of this potentially rich and useful chemistry (Scheme ™~ '
1). +
Following procedures developed for the synthesis of zir-
conocene benzyne complexXe€;p,ZrMeCl was treated with Addition of t-BuNC to a yellow toluene solution & rapidly
9-lithioanthracene in diethyl ether. A smooth reaction occurs gives the red insertion product &zy(n3-NC(t-Bu)Cy4Hg) (3)° in
yielding yellow CpZrMe(9-anthracenyl) X).” Complex 1 is a 91% yield. NMR data and an X-ray structure determination
unstable and slowly eliminates methane at°@5producing the indicate a regioselective insertion into the more exposeeZr
orange four-membered metallacycle complexZ2fi,9-anthra- bond of2 at the 1-position. A rapid reaction @fwith CO gives
cendiyl) )8 in an 80% yield. (Comple is usually not isolated an insoluble red powder that probably has a similar structure but
but allowed to decompose &in the reaction mixture.) An X-ray ~ the product was not further characterized.
crystal structure determination confirmed the identity 2f Yellow solutions of2 react with PhCCPh in toulene or benzene
establishing abstraction ofggeri-hydrogen {-hydrogen) by the ~ at 130°C (24 h) yielding a red-orange product (83% yield) that
was thought to be a six-membered zirconacycle insertion product.
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2).22 However, the'H NMR spectrum of4 prepared in €D is
identical with that of4 prepared in toluene indicating thétd,
does not form.

A recent repof€ of alkyne cycloaddition reactions of the low

Ni(ll) inspired an examination of the reaction ®fwith (PhP),-

NiBr; in the presence of PhCCPh. A rapid reaction ensues and

the resulting mixture contains (BFLNi(17>-PhCCPh}* Cp,ZrBr,,

and deep red diphenylaceanthryléh@he aceanthrylene is readily
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isolated from the reaction mixture in a 70% vyield. As with the
five-membered system this process most likely occurs by met-
allacycle transféf to Ni(ll) followed by cycloaddition of the
nickelacycle with the alkyne. The formation of the five-membered
aceanthrylene ring is notable since five-membered rings are crucial
for the development of curvature in polycyclic aromatic carbon

compounds’

In summary, derivatization at the edge of anthracene at the 1-
and 9-positions has been achieved by metalation and hydrogen
abstraction. The reaction chemistry of the resulting four-membered
zirconacycle demonstrates insertion chemistry and a novel rear-
rangement process resulting in derivatization at the 1- and
2-positions of anthracene. Growth of the aromatic ring system
and formation of a new five-membered-ring polycyclic aromatic
has been accomplished by transfer of the four-membered metal-
lacycle to Ni(ll) followed by cycloaddition with an alkyne.
Application of this chemistry to larger polycyclic aromatic carbon
systems is currently underway.
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