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An N-vinyl group is one of the efficient and atom-economic groups for the protection of the
NH-function in azoles [1]. Its removal is carried out by different methods: oxidation (KMnO, [2, 3] or
ozonolysis [4, 5]), acid hydrolysis [6-8], or acetomercuration and subsequent treatment with NaBH, [6-13].

The synthetic use of pyrrole series compounds is limited by the comparatively small set of available
NH-pyrroles since their syntheses are generally multistage, labor-intensive, and often demand organometallic
reagents which are expensive or hazardous to handle [14, 15]. At the same time, various N-vinylpyrroles, in fact
protected pyrroles, are prepared from cheap and available ketones and acetylene readily and in high yield via the
Trofimov reaction [16, 17].

Hence it is clear the need to improve methods of devinylating N-vinylpyrroles. Currently the most
efficient method involves subsequent treatment of N-vinylpyrroles with mercury(Il) acetate and sodium
borohydride in an aqueous-organic medium. These conditions have obvious preparative and environmental
drawbacks, viz. the use of large amounts of the highly toxic mercury(Il) reagent and a strong reducing agent
which many important functional groups (e.g. aldehyde or acyl) will not tolerate. Neither of these actually has a
chemical basis. In fact, according to known data for the acetoxymercuration of O- and N-vinyl derivatives
[18, 19], the reaction of N-vinylpyrrole (1) with mercury(Il) acetate must give adduct 2, hydrolysis of which
gives the unstable semiaminal 3 and this decomposes further to pyrrole and acetoxymercury acetaldehyde (4).
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This scheme does not involve the use of an excess of the mercury(Il) acetate or any kind of reducing

agent. Moreover, the acetoxymercury acetaldehyde (4) and/or product of its further hydrolysis, mercury
hydroxyacetate (5), can mercurate and thus actually devinylate a second molecule of N-vinylpyrrole (1).
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Hence 0.5 mol of the mercury(Il) acetate should be sufficient to devinylate 1 mol of the N-vinylpyrrole
(1) and the use of sodium borohydride is unnecessary.

Experimental verification in the case of the 2-(2-naphthyl)-N-vinylpyrrole (6) and 5-phenyl-N-vinyl-
pyrrole-2-carbaldehyde (7) confirmed this proposal. Hence treatment of N-vinylpyrrole 6 with 0.5 equivalents of
mercury(Il) acetate in aqueous acetonitrile for 4 h at room temperature converted it to the corresponding
NH-pyrrole in virtually quantitative yield.

Hg(OAc), (0.5 eq.)

MeCN/H,0,
20-25°C, 4 h

Pyrrole 7 with mercury(Il) acetate (50 mol%) in aqueous acetonitrile at 70-80°C loses the vinyl group
after 5-7 h to form NH-pyrrole.
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Devinylation of pyrrole 7 and subsequent treatment with NaBH, lead to reduction of the aldehyde group
to give the 2-hydroxymethyl derivative (room temperature, 1-2 h).

Hence it has been shown for the first time that N-vinylpyrroles can be readily and efficiently devinylated
under mild conditions using only 50 mol% of mercury(Il) acetate (in place of the previously used threefold
excess) and without any kind of reducing agent. The novel method opens up the possibility of preparing
different NH-pyrroles from N-vinylpyrroles (or their mixtures with NH-pyrroles) which are readily synthesized
from ketones and acetylene [20, 21].

'H and "C NMR spectra were recorded on a Bruker 400 DPX spectrometer (400 and 100 MHz
respectively) using CDCl; with HMDS (8 0.05 ppm) as internal standard.

Devinylation of 2-(2-Naphthyl)-NV-vinylpyrrole (6). 2-(2-Naphthyl)-N-vinylpyrrole (6) (0.22 g,
1 mmol) was dissolved in acetonitrile (10 ml), Hg(OAc), (0.16 g, 0.5 mmol) and water (5 ml) were added, and
the product was stirred at room temperature. After 4 h the reaction mixture was diluted with water, NaCl
(~1.5 g) was added, and then extracted with diethyl ether (4x10 ml). The ether extracts were combined, washed
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with water (3x10 ml), and dried over potassium carbonate. After removal of ether the residue was
chromatographed on an alumina column (eluent hexane and ether, 2:1) to give pure 2-(2-naphthyl)pyrrole in
98% yield with physicochemical properties and spectroscopic parameters in agreement with those published in
[22].

Devinylation of 5-Phenyl-N-vinylpyrrole-2-carbaldehyde (7). 5-Phenyl-N-vinylpyrrole-2-carbalde-
hyde (7) (0.20 g, 1 mmol) was dissolved in acetonitrile (10 ml), Hg(OAc), (0.16 g, 0.5 mmol) and water (5 ml)
were added, and the product was stirred at 70-80°C using a reflux condenser. After 5 h the reaction mixture was
diluted with water, NaCl (~2 g) was added, and the product was extracted with diethyl ether (4x12 ml). The
ether extracts were combined, washed with water (3x10 ml), and dried over potassium carbonate. After removal
of ether the residue was chromatographed on an alumina column (eluent benzene) to give pure 5-phenylpyrrole-
2-carbaldehyde in 65% yield with physicochemical properties and spectroscopic parameters identical to those
published in [23].
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