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Novel 1,2-Phenyl Shift in Silver-assisted Reaction of

Triphenylchloroallene with Aromatic Amines
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Triphenylchloroallene reacted with aromatic amines in the
presence of silver triflate to give 2,3,4-triphenyl-l-aza-1,3-~

butadiene derivatives via a novel 1,2-phenyl shift.

1,2-Aryl shift has been observed in many types of carbocations, carbenes,

1)

and nitrenes. Although it has been established by Schiavelli and coworkers
that allenyl cations generated by solvolysis of the corresponding allenyl
chlorides react with nucleophiles at the propargyl position in the absence of
a bulky substituent on the position, no rearrangement has been observed in

2)

those cases. Herein we report a novel 1,2-phenyl shift in the reaction of
triphenylchloroallene with silver triflate and aromatic amines.

A solution of triphenylchloroallene 1 (2 mmol), p-toluidine (2.4 mmol),
and silver triflate (2 mmol) in acetonitrile (10 ml) was stirred for 11 h at
room temperature. After filtration of silver chloride, evaporation of the
solvent gave crystals, mp 225-227 °c (MeCN-ether). The crystals were
identified by their chemical transformation and spectral datas) to iminium
triflate 4a (88%). Treatment of 4a (500 mg) with a mixed solvent of 2 M NaOH
aqueous solution, ether, and benzene gave 1l-(p-methylphenyl)-2,3,4,-triphenyl-
l1-azabuta-1,3-diene §3,4) quantitatively, mp 175-176 °C (EtOH-benzene).

Acid hydrolysis of 5a with 2,5 M HC1l aqueous EtOH solution (reflux, 1 h) gave
benzoyl-trans-stilbene, mp 84-86 °c (lit.,s) 88-89 OC) and p-toluidine.
Similar reaction of 1 with aniline and silver triflate afforded the

3)

corresponding iminium triflate 4b, mp 205-208 ©c. The products, 4a and 4b,
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obtained from the silver-assisted reaction of triphenylchloroallene 1 with
aromatic amines bear a phenyl-migrated skeleton. Then, factors affecting
the 1,2-phenyl migration have been examined.

Presence of potassium carbonate during the reaction of 1 with silver
triflate and p-toluidine resulted in the formation of a new product, propargyl
tolylamine §E4) (21%), mp 114-116 °c (EtOH), in addition to 5a (67%). This
suggests that potassium carbonate has partly prevented the 1,2-phenyl migration
and protonated amine 2 is an intermediate. 1In fact, the treatment of amine 6a
with 70% perchloric acid in acetonitrile followed by the treatment with sodium
hydroxide afforded l-azabuta-1,3-diene 5a quantitatively. 1In contrast to the

cases of p-toluidine and aniline, benzylamine did not induce the 1,2-phenyl

migration but afforded propargyl benzylamine 14) (53%). Therefore, the 1,2-
phenyl migration in the silver-assisted reaction is strongly dependent on the
basicity of amines used. To cause the 1,2-phenyl migration the resulting

propargyl ammonium triflate 2 must transfer proton from the nitrogen atom to
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the acetylenic carbon.6) The 1,2-migration of phenyl group is surely

7)

accelerated by the o nitrogen in a similar manner to pinacol rearrangements.
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