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INDOLIZINE DERIVATIVES. IV. EVIDENCE FOR A DISPROPORTIONATION—
DEHYDROGENATION MECHANISM IN THE PERKIN REACTION OF 2-PYRIDINE-
CARBALDEHYDE IN THE PRESENCE OF Oﬁﬂ—UNSATURATED CARBONYL COMPOUNDS

TO GIVE l—ACYLPYRROLO[2,1,5—gg]INDOLIZINES

Department of Chemistry, Helsinki University of Technology,

Otaniemi, 02150 Espoo 15, Finliand

In the Perkin reaction of 2-pyridinecarbaldehyde (1) with

3-buten-3-one (2) and ACEO/KOAC the normal Perkin reactiocon

2
product, acetic 3-(2-pyridyl)acrylic anhydride (3) - dispro-
portionates. The reduction products include 3-indelizinyl
acetate (4), which with 2 cyclizes to 1-(1,2-dihydro~l-pyrro-
10[2,1,5-9§]indolizinyl)ethanone (3). Dehydrogenation of E'then

affords l—(l—pyrrolo[Z,l,S—EQ]indolizinyl)ethanone (SU.

The synthesis of indolizine derivatives via the Perkin reaction
of 2-pyridinecarbaldehyde (1), with several modifications, has been

L2 Further investigations of the minor products

recently reported.
and testing of possible intermediates have now implied that the
Perkin reaction of 1 in the presence of o,A-unsaturated carbonyl
compounds leading to l—acylpyrrolo[2,l,5—g§]indolizines involves a
more complex reacticon seguence than suggested beforel.

The Perkin reaction of 1 without any avd—unsaturated carbonyl
compounds catalyzed by Aczo/KOAc has been shown to give rise to re-
duced indolizine products through the normal Perkin reaction product,
acetic 3-(2-pyridyl)acrylic anhydride (3), including 3-indclizinyl
acetate 2&),2 which is also formed by cyclocondensation of 3-(2-
pyridyl)propanoic acid (NJ. Hitherto no oxidized species could be

identified.3 —615—
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The disproportionation of 3 may be visualized as a nucleophilic
attack by the enolate anion of Aczo te¢ any of the carbons, marked
with fat arrows, of two molecules of E'simultaneously, and the sub-
sequent redox-cleavage to furnish the reduced indolizine productli

and cxidations procducts,
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When the indelizine é_and 3-buten-2-one (%) are heated with Aczo

1

OC), 1—(l~pyrrolo[2,l,5—g§]indolizinyl)ethanone (6)" is

(0.5 h, 100
obtained in a high yield. In this case no dihydro-intermediate,
1—(1,2~d1hydro—l-pyrrolo[2,l,S—gg]indolizinyl)ethanone (é), was lso-
lated, but from the reaction of the indolizineﬂ§4 With,af if atmos-
pheric oxygen is excluded, the dihydropyrrolo[Z,l,S—gﬁ]lndolizine‘3

is obtained nearly quantitatively.5 This dihydro-intermadiate is
rapidly dehydregenated to the pyrrolo[2,1,5~gg]indolizine 19 by heat-
ing in the presence of air. Further examples of the formation of the
pyrrolo[z,l,5—g§]indolizine ring system through 3-indolizinyl acylates
are as follows: The indolizines E}g and k&?, prepared from‘i‘by heat-
ing with (EtCO)zo/KOCOEt, are converted into the pyrrolo[Z,l,S-gé]—
indolizines Eéﬁ'k and %%F' regspectively, through the action of 3_1n

Ac,0 (or (EtC0,0).

2 2
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The necessity of the presence of an acid anhydride catalyst in
the cyclization of 3-indelizinyl acylates with aVG—unsaturated
carbonyl compounds to dihydropyrrolo[Q,i,S—EQ]indolizines suggests
a reaction through ionic species, rather than the concerted b+2]

cycloaddition6. The formation of the very probable intermediate 13,

from which acetic acid is easily eliminated giving the dihydropyr-

rolo[E,l,B—gﬂlindolizine é, is5 ocutlined below:

\ | TN
4 + 2 —> N _— N —* 5
OAc H Ohc
9./CH2
Ac
Ac-CH H H H
13

It is now established that the acylative cyclization of 2-pyri-
dinecarbaldehyde (1) with c%@—unsaturated carbonyl compounds to
afford l—acylpyrrolo[2,1,5—9§]1ndollZlnes proceeds mainly through

the above discussed disproporticnation—dehydrogenation steps.
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The almost 50 $ yields (or even slightly over 50 % for raw products)
of § from.l presuppose that cther routes, probably such as 3 + 5 —=
i.+ E, leading to i or the route suggested earlierl may be involved,
although they seem to play an unimgortant part.
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