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2H-PYRROLE-1-OXIDES BY SELENIUM DIOXIDE DEHYDROGENATION QF PYRROLINE-1-0XIDES1)

By H. Bender and D, Dopp*

Fachgebiet Organische Chemie, Universitdt Duisburg, Postfach 101629, D-4100 Duisburg 1,
Federal Republic of Germany

Summary: Five different 2H-pyrrole-1-oxides have been prepared by dehydrogenation of their
corresponding pyrroline-1-oxide presursors and characterized by 1,3-dipolar cycloadditions
with dimethyl ethyne dicarboxylate and/or N-phenyl maleic imide.

3)

Zﬂnyrro1e—1-oxidesz’ , & class of interesting unsaturated five-membered cyclic imine-N-

oxides, have received current attention3). Aimed at the preparation of a line of 2H-pyrrole-

)

in ethanol at reflux tem-
6 7)

1-oxides (gg-g), we used 1.2 molar amounts of selenium d1‘ox1‘de4
5)

perature™’ as a dehydrogenating agent on the pyrroline-1-oxides la ) and 1b-d"’ with varied

success. From 1c, in addition to a 15% yield of Zc, up to 40% of 2e are obtained by secondary

oxidation of the 3-CH3-group8).
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Spectral characterization of 2a-e: All compounds show intense M*-, (M-15)"-, (M-16)*- and

) 1 9)

(M-17)% - peaks in their 70 eV mass spectra. H-NMR®’: 2a (unstable o0il): cf1.39 (s, 6 H),

= =] 2 =
ABX [C{A 6.35, C{g 6.49, C{;—m 7.24 {unresolved), JAB = 6.6 Hz, JAX = 1.2 Hz, JBX =1 Hz}-

2b (m.p. 108-109°C): 81,60 (s, 6 H), 6.70 (dy J = 1 Hz, 1 H), 7.35 (m, 6 H). - 2¢ (m.p.

124°C): 5-1.41 (s, 6 H), 2.03 (d, J = 1.4 Hz, 3 H), 6.58 (m, 1 H), 7.45 (m, 3 H), 8.42
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(m, 2 H). - 2d (m.p. 76°¢'%): d1.69 (s, 6 H), 7.20 (s, 1 H), 7.43 (m, 8 H), 8.44 (m, 2 H). -
2¢ (m.p. 105°C): & 1.60 (s, 6 H), 7.50 (m, 3 H), 7.80 (s, 1 H), 8.31 (m, 2 H), 9.70 (s, 1 H).

11)

For further characterization, exploratory 1,3-dipolar cycloadditions with dimethyl

ethyne dicarboxylate (DED) and N-phenylmaleic imide (NPM) have been carried out.

ATl 2H-pyrrole-1-oxides 2a-g seem to by highly reactive towards DED. However, only the

1

secondary ring-opened product 4a [ m.p. 185°C (dec.), IR (KBr): 3245 cm ' (NH), 1735 and

1

1683 ¢cm ' (C=0) ] was obtained from 2b via 3a. This reflects the high migratory aptitude of

the 3a-hydrogen in the primary cycloadduct §g11a)

. Similarly, products 4b (oil) and 4c
(m.p. 204°C), resulting from 3b,c by phenyl migration, were obtained in addition to the pri-

mary adducts 3b (oil) and 3¢ (m.p. 73°C)8).
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"H-NMRY): ga: d 1.62 (s, 6 H), 3.75 (s, 3 H), 3.85 (s, 3 H), 7.50 (m, 6 H), 11.44 (broad,
1 H). - 3b: Four s (3 H each) at <$1.30, 1.57, 3.65 and 3.92, 6{7.40 (m, 6 H), 9.95 (s, 1 H).-
4b: 6.1.50 (s. 6 H), 3.21 (s, 3 H), 3.74 (s, 3 H), 8.29 (s, 1 H), 10.02 (s, 1 H). - 3c: Four
s (3 H each) at J1.24, 1.50, 3.60, 3.90, 66.40 (s, 1 H), 7.40 (m, 8 H), 7.58 (m, 2 H). -
dc: 91.53 (s, 6 H), 3.20 (s, 3 H), 3.74 (s, 3 H), 7.2 - 7.6 (m, 10 H), 7.70 (s, 1 H).

Among the 2H-pyrrole-1-oxides prepared in this study, only the two aldonitrones Za,b were

found to react with NPM to give a quantitative yield of adducts ba,b (one single stereoisomer

)8 )

in each case
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Tu-nvR%): sa: & 1.10 (s, 3 H), 1.43 (s, 3 H), 3.70 (dd, J, = 8 Kz, J,= 1 Hz, 1 H), 4.70
(m, 1 H), 4.88 (d, J = 8 Hz, } H), AB portion of an ABX {approximately) with JA = 5.81,
J.B 5.59 (broadened), JAiz 5.5 Hz, JAX ~ 2.4 Hz (JBX not determined but very small), 7.40
(m, 5 H). - Bb: dﬁ1.33 (s, 3 H), 1.50 (s, 3 H), 3.78 (dd, J1 = 7.5 Hz, Jzﬂﬁ 1.2 Hz, 1 H),

4,78 (unresolved m, 1 H), 4.91 (d, J = 7.5 Hz}, 5.70 (d, d=1.2 Hz, 1 H), 7.36 (m, 10 H).
More results of 1,3-dipolar cycloadditions of 2H-pyrrole-1-oxides to various dipolaro-
philes and various other aspects of the chemistry of ZH-pyrrole-1-oxides will be reported in

a forthcoming paper.
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