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The transition metal catalyzed synthesis of aromatic rings is
mainly accomplished by cyclotrimerization of alkynes (ed£).
We wish to report an entirely new route; the Pd(0)-catalyzed
reaction of conjugated enynes gives the corresponding disub-
stituted aromatic compounds in good to high yields.
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We have recently reported that the palladium -
CHCl;—dppf) catalyzed reaction of conjugated enynes with

pronucleophiles affords the corresponding 1,4-addition products
(allenes) in high yield4. We also examined the reaction
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# Using 2 mmol of 1b in the presence of 1 mol% Pd(PPhs),.

To help clarify the mechanism of this unprecedented cy-
clodimerization, the reaction of enydein which the deuterium
content was 90% at the 4-position was carried out. Disubstituted
benzene2e which contained deuterium mainly at the 2- and
6-positions (83% deuterium content at each position), was
obtained in high yield. Deuterium was not distributed to other
positions except for the protons attached to the benzene ring.
The formation oReindicates that the acetylenic-&(D) bond
is not cleaved in the present benzannulation (eq 3). Transition

between conjugated enynes and pronucleophiles by using themetal catalysts effective for the cyclotrimerization of acetylenes

Trost catalyst system (bis-allylpalladium chloride dimerKO-
Bu—dppf)> Very interestingly, an aromatic compound derived
from dimerization of enyne was obtained as a minor product
along with the major product (allenes)! Accordingly, we
investigated the reaction of 2-hexyl-1-buten-3-yde) (under
various catalyst systems to find the optimum condition for
obtaining this unprecedented reaction product in higher yields.
Among the catalyst systems we examined, PdgRRbluene
or Padba-CHCl3—tris(2,6-dimethoxyphenyl)phosphine/toluene
gave better results. The best solvent for the reaction was
toluene, benzene, or acetonitrile; the rate of the reaction was
slower in THF, DMSO, and DMF.

The results of the reactions of several enyfasnder Pd-
(PPhy), catalyst are shown in eq 2. The reaction proceeded
very smoothly and rapidly to give 1,4-disubstituted benz2ne

(CpCo(COY! or RhCI(PPh),") were not effective for the
cyclodimerization of enynes. Taken together, it seems difficult
to explain the unprecedented cyclodimerization by the ordinary

accepted mechanisms.
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Two plausible mechanisms are shown in egs 4 and 5, although
they are highly speculative. The reactionlofvith the Pd(0)
species would produceracomplex intermediat8, which might

in good to high yield. Isomeric products such as 1,3-disubsti- act as a nucleophilic diene and undergo (formal) Didiler
tuted benzene or trisubstituted benzenes, which may be formedreaction (eq 4%° Alternatively, this reaction may involve a

via cyclotrimerization, were not detected. Even in the presence
of functional groups such as the hydroxylicf and carbonyl
group (Ld) in the alkyl chain at the 2-position, the reaction
proceeded smoothly to givec and 2d, respectively, in high
yields® However, 1- and/or 4-substituted enynes did not
dimerize under the present catalyst systems. The preparatio
of 2ais representative. To a solution @& (1 mmol) in dry
toluene (2 mL) was added Pd(P§H(20 umol, 2 mol %) under

Ar at rt. The yellow solution was heated to 85 for 1 h, and

the product was isolated by column chromatography to give
1,4-disubstituted benzerga in 77% vyield.
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a.nd 2-methyl-1-buten-3-yrié gave a pqra_cyclopharﬁie’n 48% 39600486
yield. To the best of our knowledge, this is the shortest synthesis
of a paracyclophan®.
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