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PERACID OXIDATION OF 2,4-DIMETHYL-3-ETHYLPYRROLE (KRYPTOPYRROLE)
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The autooxidation (1) and the photooxidation (2) of various alkylpyrroles afforded
compounds of definite structures. Peracids although commonly used for the oxidation of the
pyrrole ring of indoles (3), were never used as oxidizing agents of pyrroles, probably due to
the recognized wnstability of the latter both to acids and oxygen. In this report we describe
the first peracid oxidation of an alkylpyrrole. It was known that kryptopyrrole (2,4-dimethyl-
~3-ethylpyrrole) when oxidized with hydrogen peroxide in pyridine (4) afforded 3,5-dimethyl-4-
~ethyl-3-pyrrolin-2-one (kryptopyrrolone) (II1), together with a second not identified oily

product; while its autooxidation with oxygen afforded as the only product the dipyrrolme
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Kryptopyrrole (2 gr) dissolved in ethyl ether {100 ml) was oxidized with two
equivalents of m-chloroperbenzoic acid (or p-nitroperbenzoic acid) at 10° during 45 minutes,
The oxidation products were extracted with water, the aqueous solution was evaporated to dryness
ad the residue (2,19 gr) was chromatographed on a silica gel column (Fluka AG) prewashed with

a 5% methanol in chloroform solution., The same solvent eluted four compounds which were located
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by thin layer chromatography on silica gel using the above mentioned solvent as developer,

A product with Rf 0.55 (19% yield) was identified as 3-keto-2-methyl-valercacetamide
(IV). Structure (IV) was established on the basis of its nuclear magnetic resocnance spectrum
(nmr) (5): (ClX:la) ri.i (t, 3H, cHs, J=8Hz), 1.38 (4, 3H, CHa, J=6Hz), 2.3 (s, 3H, cnaco), 2.6
(q, 2H, CH,, J=8Hz), 4.05 (q, 1H, CH, J=6Hz), 9.4 (s, 1H, NH); its mass spectrum: (6) m/e (relative
intensity) 171[ *] (8%), 115[!—(:!1 cuco](ioot) 100[115- ](20%); its infrared spectrm:
(cic1,) 1700 o -1 (C0); and its correct elemental amalysis (7). Its alkaline hydrolysis afforded
diethylketone, identified by glpc. A second oxidation product with Rf 0.18 (9.5% yield) prowed
to be i-ethyl-3,5-dimethyl-S5-hydroxy-3-pyrrolin-2-one (V), mp 130-131°, The structure was
established from its nmr spectrum; nmr (CDc13). 5_1.18 (t, H, cH,, J=gHz), 1.51 (s, 3H, uls).
1.71 (s, 3H, Gla), 2,38 (q, 2H, cH,, JaBHz), 4.3 (s, 1H, OH), 7.3 (s, 1H, NH); its mass spectrum
w/e (relative intensity), 155[ ] (508), m[n-cn l(sot) 133[11-01{] (87%), 126 [n- )
(s0%), 122 I. 140-H OJ (100%), 108 Lazs-ﬂ 0] (20%); and its infrered spectrum: (GlC.l ) W50 cm
(OH); 1690 (C0). The structure (V) was confirmed by synthesis using an approach wodeled on the
method of Scheffold and Dubs (8). Condensation of 2-pentanone with pyruvic acid by heating in
phosphoric acid afforded the pseudoacid (VI) (Scheme I), bp 104°-106°/0.2 wm; nmr (CDC1,) 5—1.2
(t, 3, cH,, J=8Hz), 1.8 (s, 3, CH,), 1.65 (s, 3, OH,), 2.35 (q, 2H, CH,, J=8Hz), ¥.35
(b, 1H, OH); infrared spectrum (CDCL,), 3450 cw ' (OH). By treatment of the acid (VI) with
thionyl chloride the correspmding pseudochloride (VII) was cbtained (70% yield); bp 72-76°/0.25mm;
mr (€0c1y), § 1.2 (t, 3H, O, Jesdz), 1.8 (s, 36, OH,), 1.92 (s, 3, CH,), 2.4 (q, 2H, CH,, JesH),
Treatment of the pseudochloride (VII) with liquid ammonia afforded the compound (V) in 70% yield.

The synthetie product proved to be identical with the oridation product when compared by tlc,

ner ad {r.
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The major product, Rf 0.31 (37%) was isomeric with the pyrrolinone (V) described sbove
ad its spectroscopic properties secured for it the structure (VIII). It had mp 121-123° (crystallized
from carbon tetrachloride); nmr spectrum (CD013), 5-1.12 (t, H, dia, J=8Hz), 1.48 (s, 3H, dis),
1.72 (s, 3H, d’ls), 2.31 (q, 2H, o, J=8Hz), 4.2 (s, 1H, OH), 9.6 (s, 1H, NH); mass spectrum mn/e
(relative intensities): 155[ H’] (30%), 138{»0&!] (100%), 126[ H-C,‘,Hs] (60%), 122[ H—CH3-H] (20%);
infrared spectrum (CDC1,) 3350 cw © (broad, bridged OH), 1715 (CO). The substance with Rf 0.1
(0,05%) present in very small amounts was dipyrrolone (III); mass spectrum m/e, 276 [H’ 1, identical
in its properties (Rf, ir, nmr and mp) with the dipyrrolcne (III) obtained during the autooxidatiom
of kryptopyrrole (1).

The peracid oxidation of an alkylpyrrole is a fast reaction which proceeds in good
overall yields, The amide (IV) was identical with the hitherto unknown compound formed in the
hydrogen peroxide oxidation of kryptopyrrole (%) (see above). Hence, both hydrogen peroxide in
pyridine and peracids oxidize the pyrrole ring (at least in part) in a similar way to that described
for the peracid oxidation of the indole ring (3). The formation of the dipyrrolone (III) must
criginate in a dimerization of the hydroxylactam (V) (or its dehydrated derivative), very likely
by the mschanism advanced by Plieninger (9). Its exclusive formation during the autooxidatiom
of kryptopyrrole (1) should be ascribed to the very slow rate of the autooxidation process which
allows for the dimerization to take place.

Peracid oxidations of alkylpyrroles presumably start with the formation of the unstable

epoxide (IX) (Scheme II).
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Epoxides across the 2,3-double bond have never been isolated in pyrrole or indole
chemistry since they will open fast to give the hydroxy derivatives. The oxypyrrole derivative
(X), will then undergo a second oxidation reaction either at theX-carbon (to give (V)), or at

thefc-earbm (to give (VIII)),
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