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An Isolable Dioxasubstituted Pentadienylium lon
Ulrich Liining” and Roland Baumstark
Chemisches Laboratorium, Albertstr. 21, D-79104 Freiburg (Germany)

Abstract: The condensation of the bis-ortho-substituted acetophenone 3 with tristhy! orthoformiate (4)
by perchloric acid does not yield a pyrylium salt § but a pentadienylium ion 6 which is stabilized by
oxasubstituents.

Pentadienylium salts 1 are a class of carbocations which can be isolated when they contain stabilizing
substituents R in 1- and S5-position. For photographic processes a variety of 1,5-bis(4-
dialkylaminophenyl)pentadienylium ions 2 have been developed !. The stabilization by aminogroups in
1- and 5-position is also well known 2, a variety of vinylogous amidinium salts 1a has been synthesized
some of which are used in synthesis 2°.
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The substitution by oxasubstituents instead of amino groups (1b) is not documented, probably
because 1,5-dioxa-substituted pentadienylium cations 1b cyclize to form the more stable, well known 3
pyrylium ions.

We have now found that a 1,5-dioxa-substituted, stable pentadienylium ion 6 can be generated when
carrying appropriate substituents. These stabilize the positive charge but for steric reasons hinder the
cyclization to a pyrylium ion 5. Such a substituent is the 2,6-dimethoxyphenyl group. In the Scheme the
synthesis of the pentadienylium ion 6 is described. This reaction pathway uses the weil known
methodology 3 4 for the synthesis of pyrylium compounds condensating two molecules of an
acetophenone with triethyl orthoformiate in perchloric acid. But with methoxy substituents in the ortho-
positions of the acetophenone 3 this reaction formed the orange crystaliine pentadienylium ion 6
instead of the pyrylium ion 5.
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The structure of 6 was proven by TH and '3C NMR, MS, IR and elemental analysis 5. The mass
spectra, the NMR spectra and the elemental analysis showed the additional ethoxy groups in
compound 6 (in comparison to the expected pyryiium salt 5), the large coupling constants between the
protons in 2-, 3- and 4-position argued for a trans- rather than a cis-orientation of these protons, and
the chemical shifts in the NMR spectra differed enormously from those expected for pyrylium salts (e.
g. TH NMR shifts of pyrylium ions: »8.2 ppm 8, here: 6.91 and 7.27 ppm).

The formation of the open-chain pentadienyliumn ion 6 instead of the cyclic pyrylium ion 5 may be
explained by the fact that in the pentadienylium ion 6, the positive charge can be stabilized by
conjugation with the electron-rich aryl rings and the ethoxy groups. In the pyrylium ion 5, however,
there would be repulsions between the two bis-methoxy substituted phenyl rings. This would lead to a
large twist between the planes of the pyrylium ring and the phenyl rings, thus inhibiting a mesomeric
stabilization of the positive charge by the bis(methoxy)pheny! groups.

A further proof of the structure of 6 was its reaction to the sterically hindered diarylpyridine 7, a

precursor for a new class of concave pyridines 7. This cyciization of 6 was only possible with
ammonium acetate in acidic media. With ammonia itself, no pyridine formation was found ™, pyrylium
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salts, in contrast, may be transformed to pyridines either by reaction with ammonia or in an acidic
ammonium buffer 3 8,
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