
Tetrahedron Letters,Vol.26,No.6,pp 793-796,1985 0040-4039/85 $3.00 + .oo 
Printed in Great Britain 01985 Pergamon Press Ltd. 

REACTIONS CN SOLID SUPPORTS PART 11: A COWENIENT METHOD FOR SYNTHESIS OF 
PYRRBEMNES DSINC A EWl?DRILLONITE CLAY AS CATALYST 

Anthony H. Jackson, * Ravindra K. Pandey, K.R.Nagaraja Rao and Edward Roberts 

Department of Chemistry, University College, Cardiff CFl UL., U.K. 

Abstract: a-Acetoxymethylpyrroles couple with a-free pyrroles in presence of 
Montmorillonite clay to form unsyrmnetrical pyrromethanes in excellent 
yields. Symmetrical pyrromethanes were also prepared in a similar 
manner by clay catalysed self-condensation of a-acetoxynmthylpyrroles. 

Alumina, silica gel, and other inorganic substrates, have been used successfully as 

catalysts in organic syntheses for several decades. 
1 

It is only recently that 

MontmDrillanite clay has been used as catalyst but it has already proved to be of immense 

value in many organic reactions e.g. peptide synthesis,* acylation reactions, 3 

esterificaticns, 
4 

aromatic chlorination and nitraticm reactions, 5 

and rnsynrnetric ethers from alcohols, 
6 . 

preparation of synrnetric 

Diels-Alder reactions,’ polymerisation, * in the 

manufacture of methyl amines, 9 
preparation of unsaturated aldehydes,l’ and acetal 

formation.‘l All these reactions take advantage of the highly acidic nature of the clay 

and in several instances the various ionic species present in it have been key factors, 

In view of the wide range of properties exhibited by the clay, we ‘thought that it could 

be utilised in the synthesis of pyrronethanes. 

Pyrrcmethanes are very important intermediates in the total synthesis of porphyrins 

and consequently many methods have been developed over the decades for their synthesis. 
12 

Condensation of an a-acetoxymethylpyrrole (1) with an appropriately substituted a-free 

pyrrole (2) appears by far the best method known to date, 
13a 

and the reactions are generally 

carried out in acetic acid or in pvridine 13b 
or in the presence of catalysts such as 

toluene-p-sulphonic acid, 13c 13d or trifluoroacetic acid. However, isolaticm of the required 

pyrranethane (3) in some cases is tedious, and not only involves purification from tarry 

reaction by-products, 13c but self-condensation of the acetoxymethylpyrrole 

affords the syrmnetrical pyrromethane (4) as a by-product (cf. Scheme 1). - 
For these reasons we decided to investigate the use of Montmorillonite 

catalyst for pyrranethane preparations. In a typical procedure a solution 

acetoxyrrmthylpyrrolelo (la) (O.Sg; 1.4 mmol.) (cf. Schenm 1) and the o-free .._ - 

(1) often also 

clay as a 

of the 

pyrrole (*a) -I 
(0.37g; 1.4 mnol.) in dichloromethane (30 ml) was stirred with Mcntmorillonite clay (2g) 

and the colour of the solution turned reddish in 10 min. T.1.c. showed that a single 

pyrronmthane had been formed and that reaction was complete. After filtration from the 

clay, and washing with dichloromethane,evaporation of the combined filtrates gave the 

unsyrmnetrical pyrromethane (3a) in 95% yield, after crystallisation from dichloromethane- 

hexane . T.l.c., h.p.l.c., n.m.r., and f.d. mass spectrometry confirmed that the product 

was homogeneous. 
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