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Triphenylene and substituted triphenylenes have been isclated in a number
of reactions which are known to involve aryne inter:ned.iates.l In certair
of wnese reactions vinhenylene or suustituted bichenylenes have besn isolated.
Duzecdsatden ang teimerisation hns been suggested ‘as a mechanism of
biphenvlenc and Lriphenyiene formation resp»,m::i.vel;,'.Z While it is generally
agroed shat dimerisation of ar,‘,'né intermediates is the most likely route
to biphenyienesi a coucerbed vrimerisation, which is not favoured energetic-
ally, appears to be unliitely cecause oo the high yields of triphenylene
obtained in cervain rexctioas involving orianometallic compound.s.Z”“’5’6
It shourd bLe noted, however, that triphenylene has been isolated, in low
yield, along vwith biphenylene, af'ter the flush photolysis of benzene-diazonium-
Z-Carboxy.l.ate-7 ’his sugzgests that the triphenylene could arise by a Dieis-
aldsr tpe reuction between biphanylone and bengynme. A similar mechanism
has o.en postulated to account for the tormation of dodecahydrotriphenylene
in renclions involving c:,yclohc-nryne.d We have shouwn that this does not
oonsiitute an important mechanism in reactions involving organometallic
cormpounds by the fact that when benszyne was generated in the presence of
biphenylene no increzse in the normal yield of triphenylene was observed

and the biphenylcne was oompietely recovered.
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Aryne intermediates are known to be highly reactive towards mz.cleophiles,.1
It has been suggested that triphenylenes are formed, in reactions involving
aryne intermediates, by a stepwise series of reactions on the basis of the

det ction of the postulated im:ermedicd:es.)"”’5

We have confirmed that the

normal mechanism of triphenylene formation, in reactions involving organometallic
compounds, involves a stepwise series of reactions of organometallic compounds
with aryne intermediates. This has been shown by the successful incorporation
of a postulated intermediate (II) into the final product, the orientation

of which excludes the possibility that it has been formed by a concerted

trimerisation. Products, which might have asrisen by such trimerisation. were

not detected.
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4,4 =Dimethyl-2-fluoro-2' -iodobiphenyl (b.p. 114° at 0°05 mem. Hg, nzo 1+6219)

prepared from 2-amino-4,4'-dimethyl-2'-fluorobiphenyl, forms a mono Grignerd
reagent with magnesium in tetrshydrofuran and a monolithio compound with
n-butyl-lithium in ether in good yield. Carboxylation of the organometallic
reagents give 2-carboxy-i,4'-dimethyl-2'~fluorobiphenyl, m.p. 158-160°, in

only 10% yield together with k4,4'~-dimethyl-2~fluorobiphenyl in 90% yield.
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When benzyne was generated from o-fluorophenyl-magnesium bromide

in tetrahydrofuran, triphenylene was isolated in &5 yield. when
oenzyne was generated by the same method in the presence of the
Grignard reagent (II, R = methyl, M = MgI, X = F), 2,7-
dimethyltriphenylene (III, R = methyl, R' = R'' = H) was isolated
in 25% yield (m.p. and mixed m.p. 134°’,"1it.9 meps 137°). When
benzyne was generated from g-fluorophenyllithijum in the presence of
the érganolithium compound (II, R = methyl, M = Li, X = F), 2,7~
dimethyltriphenylene was isolated in 50% yield. L~Methylbenzyne was
generated from 4~chloro-3-iodotoluene and magnesium in tetrahydrofuran
in the presence of the Grignard reagent (II, R = methyl, M = MgI,
X = F), 2,6,11-trimethyltriphenylene (III, R = R'' = methyl, R' = H)
was isolated in 10¥ yield (m.p. and mixed m.p. 136—1370.,*1:11;.9 Mepe
1370). When a similar reaction was carried out using organolithium
compounds 2,6,11-trimethyltriphenylene was isolated in 26% yield.

1,6,11-Trimethyltriphenylene (III, R = R' = methyl, R'' = H),

meps 105°, and 6,11-dimethyl-2-methoxytriphenylene (III, R = methyl,
R' = H, R'' = methoxyl), mep. 133" have also been synthesised in 13%
and 15% yields respectively using 3-chloro-2-iodotoluene and 4-chloro-
3-iodoanisole as the dihalides from which the corresponding aryne
intermediates were generated.

The reactions described establish a new method of synthesis for
certain substituted triphenylenes and thase rsactions are heing
investigated further.

Satisfactory analytical results, infrared, ultraviolet (wnere
applicable) and nuclear magnetic resonance spectra have been obtained

for all compounds described.

Samples for comparison were kindly supplied by Dr. N. Gais.
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