An example of the facile C-vinylation of pyrroles
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The reaction of pyrroles with benzoylacetylene affords C-adducts, 2-(2-benzoylethenyl)pyrroles, in yields of up to 80%.

Base-catalysed vinylation of pyrroles with acetylenes is

known to be achieved only under relatively harsh conditions / \ + ph
(85-100 °C, DMSO) and affords exclusivélyvinylpyrroles?.2 142 — N — .
At the same time, pyrroles can also act as C-nucleophiles | o)
depending on the electrophile nature and the reaction condifions. H

We have found that pyrroleka,b readily (without catalyst,
room temperature, diethyl ether or benzene) add to benzoyl-

4
acetylene2 to give C-adducts [2-(2-benzoylethenyl)pyrroles] [ — —
3ab (mixtures ofE- andZ- isomers, 2.5:1 foBa and 2:1 for O\ O\\
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aR=H,b R=Ph 2-methyl-2-nitrosopropane (BWO) may be considered as

evidence for the formation of radicals from the supposed
Since pyrroles are typicatdonors and benzoylacetylene is a ion-radical paid.
strong T-acceptor, the reaction can be assumed to begin with
the formation of a charge-transfer complex (or the ion-radical The financial support of the Russian Foundation for Basic
pair 4) to complete the covalent bond in the zwitterionic Research (grant no. 96-03-33263a) is greatly acknowledged.
intermediate5, which further rearranges in a prototropic way
(either by intra- or intermolecular proton transfer) throughReferences
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ether to give 0.26 g (65% yield) of pyrrdda as a mixture oE- andZ-
isomers (2.5:1), mp 128-130 °@4 NMR (250 MHz, EHg]DMSO) 4:
E-isomer, 6.24 (m, 1H, H-4), 6.75 (m, 1H, H-3), 7.15 (m, 1H,
H-5), 7.51-7.67 (m, 3Hp- andm-benzene protons), 7.58 (d, 1H,,H
3J 15.4 Hz), 7.64 (d, 1H, § 3J 15.4 Hz), 8.05 (m, 2Hp-benzene
protons), 11.75 (br. s, 1H, NH¥-isomer, 6.34 (m, 1H, H-4), 6.81 (d,
1H, H,, 3 12.3 Hz), 6.83 (m, 1H, H-3), 7.08 (d, 1HgHJ 12.3 Hz),
7.28 (m, 1H, H-5), 7.51-7.67 (m, 3B, andm-benzene protons), 8.05
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2-(2-Benzoylethenyd5-phenylpyrrole 3b. A mixture of pyrrolelb
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E-isomer, 6.95 and 6.98 (2dd, 2H, H-3 and H#3.7 Hz,4J 2.3 Hz),
7.25-7.80 (m, 8H, Plp- andm- benzene protons), 7.53 (d, 1H4,H
8 15.3 Hz), 7.68 (d, 1H, §i 3 15.3 Hz), 8.15 (m, 2Hp-benzene
protons), 11.78 (br. s, 1H, NHY-isomer, 6.74 and 6.86 (2dd, 2H, H-3
and H-4.3J 3.7 Hz,4) 2.3 Hz), 6.90 (d, 1H, |4 3J 12.3 Hz), 7.13 (d, 1H,
Hg, 33 12.3 Hz), 7.25-7.80 (m, 8H, P, andm-benzene protons), 8.05
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