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ALKYLATION OF 2-ALETYLPYRROLE AND 1-ALKYL-2-ACETYLPYRROLES UNDER
SOLID/LIQUID PHASE-TRANSFER CONDITIONS

Yu.Goldberg,® E.Abele and M.Shymanska

Institute of Organic Synthesis, Latvian Academy of
Sciences, Riga 226006, Latvia, USSR

Abstract. The alkylation of 2-acetylpyrrole with alkyl iodides in
the benzene/solid KOH system in the presence of 18-crown-6 at room
temperature aives the correspondina l-alkyl derivatives in high
yields. The phase-transfer catalysed alkylation of 1-alkyl-2-
acetylpyrroles without solvent leads to side-chain di-C-alkylated
products, i.e. ketones of the (1—alkyl—Z—pyrrolyl)COCHR2 type in
satisfactory yields.

Phase-transfer catalysed (PTC) side-chain alkylation of acetyl-
12, 5.

with alkyl iodi-

heterocycles (2-acetvlfuran.1 2- and 3-acetylthiophene,
and h—acetvlovridineB) as well as acetophenone3‘l+
des is a simple one-step method for the branchina of the CH3 group
in the acetyl fragment. Depending on the starting compound, cata-

lvst and reaction conditions, di- or tri-C-alkylated products can

be prepared. which are otherwise difficult to obtain.

The alkylation of 2-acetvlpvrrole (1) in the CH,C1,/507 NaOH
system in the presence of BuhN+Br_ with dimethyl sulphate occurs
N-regiospecifica]ly.5 We have found that the use of solid/liquid
PTC, depending on the reaction conditions, permits one to carry
out both N-alkylation of 1 and consecutive side-chain C-alkylation

of l1-alkyl-2-acetylpyrroles.

#*
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Reactions of ketone 1 with alkyl iodides R-I in the benzene/sc-
1id KOH system in the presence of 18-crown-6 (the molar ratio
1:R-1:KOH: 18-crown=6 = 1:5:5:0.01) occur N-regiospecifically at
room temperature and give corresponding N-alkyl derivatives in
high yields (Table 1). This N-alkylation variant is more convenient
compared with the procedure described previously,5 which demands
continuous refluxing and a relatively great amount of catalyst (10
mol. %, in our case - 1%); moreover, the isolation of products in
the solid/liquid system is simpler in comparision with the liquid/
liguid system.

1-Alkyl-2-acetylpyrroles (gg-c) in the benzene/solid KOH system
in the presence of 1B-crown-6 and with excess of alkyl iodide do
not undergo any transformations. However, when the mixture of
ketone gp-c, alkyl iodide R]-I, solid KOH and 18-crown-6 (the mo-
lar ratio E:R]-IZKOH:IS-crown-6 = 1:8:4:0.1) in the absence of
solvent was stirred at temperature 45-70°C, the side-chain C-alkyl-
ation was observed. Alkylation with methy! iodide occurs C-reqio-
specifically and leads to 1-alkyl-2-pyrrolyl isopropyl ketones (4)
in 52-73% isolated yields (Tables 1, 2). According to GC and GC/MS
data, the reactions proceed through mono-C-alkylated 1-alkyl-2-
pyrrolyl ethyl ketone intermediates (é@,c,d) assianed by mass
spectra [m/z 137 (M+), 151 (MT) and 165 (M+), respectively].

R-I/C6H6/K0H/18-crown-6 (1 mo1.%)

20°¢c, 2 h
Z/ \S-COCH - Z/ \&COCH —
N 3 N 3

A 77-82% R

i 2a-c

R]-I/KOH/18-crown-6 (10 mol.%)

1
45-70%C, 32-120 h _R
- Z/ \>-cocr+2r<1 —>Z/ \X-COCH :

N y ~R
51-73% R R
3a-d ha-d
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Ketones 2a-c display lower reactivity than 2-furyl, 2-thienyl,
2-. 3- and b-pyridv] methy]l ketones convertina under milder condi-
tions to the corresponding hetaryl isopropyl ketones.1-3 Compounds
ﬁg,c,d are practically unable to undergo subsequent PTC alkylation
to 1-alkyl-2-pyrrolyl tert-butyl ketones: only trace amounts of
of trialkylated products were registered (GC/MS) after continuous
refluxing of the reaction mixtures containing ﬁ and excess of Mel
and KOH.

Generally, the PTC alkylation of ketone 2a with ethyl iodide
(70°¢C) occurs similarly to that described for Mel: the main pro-
duct of the reaction is 2-ethyl-1-(1-methyl-1H-pyrrol-2-y1)-1-
butanone (Ub) isolated in 51% yield results from consecutive side-
chain di-C-alkylation through the ketone éb intermediate (m/z 151,
M), However, after reaction completion, as judged by the disappe-
arance of the starting compound 2a and 3b intermediate from the
solution, the reaction mixture also contained ~18% (GC and GC/MS
data) of mono-0- and di-C,0-alkylation products resulting from
O-alkylation of ambident 2a and 3b. The main product ﬁb, owing to
lower volatility, can be effectively separated by distillation,

All compounds were identified with the aid of 1H NMR and mass

spectra (Table 2),
EXPERIMENTAL

GC analyses were performed on a Chrom=5 instrument equipped
with flame-ionization detector using glass columns packed with
5% 0V-17/Chromosorb W-HP (80-100 mesh) {(Column A, 1.2 m 3 mm)
and 10% SE-30 + 2.5% Reoplex-400/Chromosorb W-AW (60-80 mesh)
(Column B, 2.4 m 3 mm). 2-Acetylpyrrole and 18-crown-6 were
purchased from Fluka.

1-Alkyl-2-acetylpyrroles (g); General procedure.

Finely powdered KOH (22.4 g, 0.4 mol) and R-1 (0.32 mol) are

added to a solution of 2-acetylpyrrole (l} 4.37 g, 40 mmol) and
18-crown-6 (0.11 g, 0.4 mmol) in benzene (70 ml). The reaction

mixture is stirred at room temperature for 2 h (GC control: Column
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A, 130°C). After filtration, the benzene and excess of R-| is eva-
porated at reduced pressure and the residue is distilled in vacuo

to give 2a-c (see Tables 1, 2).

Alkyl 1-alkyl-2-pyrrolyl ketones (ka-d); General procedure.

To a solution of 1-alkyl-2-acetylpyrrole (Z@-c; 12 mmol) and
18-crown-6 (0.32 g, 1.2 mmol) in Mel or Etl (96 mmol) is added
finely powdered KOH (2.69 g, 48 mmol). The reaction mixture is
refluxed with stirring for 32-120 h (see Table 1) to achieve comp-
lete disappearance of the starting 2a-c and 3a-d intermediate from
the solution (GC control: Column B, 150-160°C at alkylation with
Mel and Column A, 150°C at alkylation with Etl). After filtration,
the excess of Mel or Etl is removed at reduced pressure and the

residue is distilled in vacuo to give ha-d (see Tables 1, 2).
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