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The field of aromatic phosphorus heterocycles is receiving considerable attention, and has
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been recently reviewed by Mﬁrkll, Berlin™, Dimroth”, and their coworkers. This Communicsation

describes the synthesis of T,8-dimethyl-5-methoxy-5-oxo-A5-5-phospha—6-oxa-indolizine g%)h,
which to our knowledge, represents the first example of a compound with phosphorus and oxygen
atoms forming part of the indolizine or pyrrocoline heterocycles. The ring system of 2 provides
an opportunity for studies of cyclic delocalization involving the phosphorus atom. The

31P nmr spectra, suggest that there

preliminary date furnished below, in particular the mass and
is much delocalization and stability present in this heterocycle, which could reflect the

N/
ability of the -0-P=0 unit to transmit electronic effects.
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The synthesis of 1 proceeds from N—(l,2-dimethylethenylenedioxyphosphoryl)pyrrole6 (2),
which, upon treatment with methanol, generates the two diastereomers of N-[methoxy(3-oxo-2-

butoxy )phosphoryl Jpyrrole, 3a,b.
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The conversion of the acyclic phosphorylpyrrole, 3a,b, into the heterocycle 1l is achieved in
70% yield under acid catalysisT, and is assumed to proceed as indicated in Scheme 1. The two
diastereomers undergo cyclization at significantly different rates, which is presumably due to

a steric effect in the rate-limiting step.
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Compound 1 is obtained as colorless crystals, m.p. 67-69°, after vacuum distillation. The
elemental analysis and molecular weight (by mass spectrometry, see below) conform with the
formula given. The U.V. spectrum reveals significant conjugation, with A max = 269 mm
(e 30,0003 CH3CN). The I.R. spectrum shows absence of carbonyl functions. The 14 spectrum
has singlets at 7= 8.0k and 7.90 ppm, attributed to the methyl groups on the unsaturated
carbons, a doublet at 7= 6.28 ppm (J = 12.0 Hz), consistent with the methoxy-group on
phosphorus, and multiplets at T= 3.78, 3.52 and 2.90 ppm, presumably due to aromatic-lﬁ, all
with the expected relative signal intensities (in CDClB). The 130 spectrum had signals at:

12.77, 16.46 (3 = 7.6, da), 54,50 (7 = 6.7, 4), 106.04 (J = 5.8, 4), 108.34 (J = 8.0, 4),

114.31 (J = 12.1, d4), 119.08 (J = 5.7, d), 134.95 (J = 3.8, d), and 142.27 (J = 11.7, 4)

31

(in C6D6), which accounts adequately for all the carbons in formula i. The P nmr signal is

at significantly higher magnetic field than related compounds, 2 and 3, and reflects a

31

relatively effective shielding of the ~~ P-nucleus by electrons.

The behavior of 1 in the mass spectrometer is significantly different from that of related

phosphatess—lo. The spectrum of trimethyl phosphate9

is mainly the result of a loss of
formaldehyde from the molecular ion, (CH30)3PO+'. The fragmentation of the molecular ion
derived from dimethyl(2-propenyl) phosphatelo involves, exclusively, the loss of the elements

of methylacetylene radical and the formation of protonated dimethyl phosphate.
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The mass spectra of these phosphate esters are quite complex. In contrast, the spectrum of %
is extremely simple; the most intense peak corresponds to m/e = 213 and is due to the molecular
ion [09H1203NP]+'. In fact, most of the ion current is carried by this ion and by the fragment,
m/e = 198, or [C8H9O3NP]+, which results from the loss of a methyl radical. Absence of
extensive fragmentation, and strong parent and parent—CH3 peaks are characteristics of related
polycyclic aromatic and heterocyclic compounds.

The S5-cyclopentyloxy and 5-phenoxy analogs of the heterocycle, %, have also been prepared
by similar resctions; their spectral data (g.g., 83p = a2 ppm and -14.8 ppm, respectively)
are consistent with the assigned structures. This approach to the new P-heterocycle appears to
be quite general, and is mechanistically related to the acid-catalyzed cyclization of
N—(3—cyanoalkyl)pyrrolell.

We speculate that compound.s could derive stabilization from electron-delocalizations of

the type depicted in resonance forms 1', 1" and 1'". Further work comparing the properties of

indolizine with the phosphorus analog will be described in the full paper.
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