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The formation of the Wheland or Meisenheimer cr-complexes - the wellknown phenomena in chemistry
of aromatics and heteroaromatics [1, 2] - is a key step in the both classical SE2Ar and SN2Ar substitution.
The ability of arenes and hetarenes to form predominantly the cationic or the anionic type of s-complexes
is, in general, determined by the p-excessive or p-deficient character of aromatic nucleus (cf. known
C-protonation of azulenes, indoles, donor-substituted benzenes or vice versa addition of nucleophiles to
nitroazines and polynitroarenes). To our knowledge the simple aromatics, capable of undergoing easy
transformation in the both directions - into the anionic, as well as the cationic s-complexes - are still unknown.
The simplest possible aromatics of this type would be expected to contain two condensed rings together
with a high asymmetry of the p-electron density.

With the indolizines la,b, we found the first example of the bicyclic arenes, which easily form cationic
and anionic s-complexes on carbon atoms with a simple variation in the pH of the solvent system.

Thus, indolizines la,b [3] are reversibly transformed in the strong acids (CF3COOH, HCI, H2SO4) into the
cations lla,b and in the alkaline solution (NaOH/aq EtOH, MeOH/MeONa) into the anions llla,b. The
corresponding spectral changes in acidic and alkaline media for indolizine la are illustrated in the Table; the
picture observed for Ib is quite analogous. The typical red color ( l m a x 440-450 nm, EtOH) of the indolizines
la,b disappeared during basification or acidification due to the formation of pyridinium-like cations II or
pyrrole-like anions III. In PMR spectra of the cations II (in CFgCOOH) the strong downfield shift of the
pyridinium proton H-5 and the appearance of CH2-signal in the region, expected for 3H-indolizinium cations
(i.e., at 5.3 - 6.3 ppm, according to [4]), confirms that protonation takes place at C-3. In anions III
(CD3ONa/CD3OD, 20°C) all the proton signals (including H-5) undergo the upfield shift.
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Our CNDO/2-calculations [3a] of the molecules Ic and 2-methyl indolizine show that a 6-NO2-group
does not change neither the topology of HOMO, no the highest ir-charge on C-3 but strongly decreases
both the p- and the (p+s)-charges on C-5; the LUMO of Ic is very similar to that of nitroethylene. The resulted
electron density in indolizines I turns out to be highly polarized: the peri-positions C-3 and C-5 in the molecule
Ic have the highest charges of the opposite signs. Since the known addition of dienophiles to indolizines
occurs just across the C-3 and C-5 positions (usually treated as the rare [8 + 2] cycloaddition type [5]), one
would expect a rather unusual mechanism of Diels-Alder reaction for nitroindolizines I, their derivatives and
analogs.

The unique "p-amphoteric" chemical behavior of indolizines la,b is analogous to the chemistry of
peri-condensed tricyclic perimidine [6], while the reactivity of simplest possible carbocyclic analog - the known
5-nitroazulene [7] (p-isoelectronic to the indolizines I) - have been still not studied.
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