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Pd(0) PROMOTED TRANSFORMATION OF N-TOSYL-2-(1,3-BUTADIENYL)-
AZIRIDINE INTO N-TOSYL-2-VINYL-3-PYRROLINE
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Abstract: 1,3-Butadienylaziridines activated by N-tosyl group smoothly
rearrange to vinylpyrrolidine derivatives in the presence of a catalytic
amount of Pd(PPhjy),. Transformation of dienylazetidines into vinyl-
piperidine derivatives is also described.

Previously reported reaction of 1,l-dialkoxycarbonyl-2-(l,3-buta-~
dienyl)cyclopropanes affords Z2~ethenyl-3-cyclopentenes as a result of vinyl-
cyclopropane-cyclopentene regrrangement in the presence of a catalytic
amount of Pd(PPh3)4.l Here we wish to describe further extension of this
reaction to 3-pyrroline synthesis. Pd(0) promoted isomerization of 1,3-
butadienylaziridines having >N-SO,Ar group provides 3-pyrrolines carrying
Ar50, group on nitrogen.

To a solution of dienylaziridine 1 (0.17 g, 0.49 mmol) (vide infra) in
DMSO (2 ml), Pd(PPhsy), (5.5 mg, 5%1073 mmol) was added under an argon
atmosphere. The mixture was heated at 50°C for 30 min. The resulting dark
yellow solution was diluted wih ether (10 ml) and poured into water. After
ether extraction, the combined organic solution was dried (Nay50,) and
concentrated. Purification of the residue by silica gel thin layer
chromatography gave vinylpyrroline 2 (0.13 g, 78% yield, cis:trans = 82:18)
as a semi-solid: IR (neat) 3000, 2930, 1722, 1587, 1488, 1441, 1325, 1150,
658 cm—l; ly-NMR (CDCly) 81.42 (d, J = 6.5 Hz, 2.46H), 1.55 (d, J = 6.3 Hz,
0.54H), 2.33 (s, 0.54H), 2.37 (s, 2.46H), 4.58 (ddgq, J = 6.5, 3.7, 2.0 Hz,
0.832H), 4.64-4.76 (m, 0.18H), 5.05 (ddd, J = 7.0, 1.7, 0.85 Hz, 0.832H),
5.11-5.22 (m, 0.18H), 5.4-5.8 (m, 2H), 6.07 (dd, J = 15.9, 7.0 Hz, 1H), 6.50
(d, J = 15.9 Hz, 0.18H), 6.55 (dd, J = 15.9, 0.85 Hz, 0.82H), 7.2-7.8 (m,
9H). Found: C,70.70; H, 6.29; N, 3.887%. Calcd for Cy,gH,1N0,S: C, 70.77;
H, 0.24; N, 4.13%. h
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Table 1. P4(0) Catalyzed Rearrangement of Dienylaziridinesa
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Isolated yields.
See ref. 2.

See ref. 3.

€ Isomeric ratios

(cis:trans)

Reactions were performed on a l-2mmol scale with 5 mol% Pd(PPh3)g.
CDetermined by the examination of the NMR spectra.

couid not be determined.
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The generality of this rearrangement was explored with the examples
shown in Table 1. The reaction of N-tosyl-2-vinylaziridine yielded complex
mixture and no trace of pyrroline derivatives were detected. Thus, the
presence of N-tosyl group and dienic moiety is essential for the rearrange-
ment. %

The reaction was successfully applied to the transformation of N-tosyl-
2-(1,3-butadienyl)azetidines into vinylpiperidine derivatives and a couple
of examples are also shown in Table 1. The product 4 (Entry 7 in Table 1)
was easily transformed into Solenopsin B2 which was isolated from the red
form of the fire ant, Solenopsis saevissima.®
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2) TsCl/py d: DIBAH e: Ph,P=CH-CH=CH-(CH,)  CH,
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