
Tetrahedron Letters,Vo1.30,No.36,pp 4757-4758,1989 0040-4039/89 $3.00 + .oo 
Printed in Great Britain Pergamon Press plc 

LEWIS ACID CATALYZED STEREOSELECTIVE ENE ADDITION OF FORMALDEHYDE 
TO 1,3-DIARYLCYCLOPENTENES - SYNTHESIS OF TRANS-2,5-DIARYL-2-CYCLOPENTENE-I- 

METHANOLS 

Mahavir Prashad,’ John C. Tomesch and Michael J. Shapiro 
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Summary: A stereoselective synthesis of frans-2,5diaryl-2-cyclopentene-l-methanols via a diethylaluminum chloride 
(Et2AICI) catalyzed ene reaction of formaldehyde with 1,3-diarykyclopentenes is described. 

2,5-Diat-yitetrahydrofurans are known potent Platelet Activating Factor (PAF) receptor antagonists.’ Recently 2,5- 

diaryloyclopentanol derivatives, as carbooyclic analogs of 2.5diarylletrahydrofurans, have been reported lo possess potent PAF 

receptor antagonist activit-y.2 As part of work concerning structure-activii relationships in PAF receptor antagonists, we became 

interested in incorporating a methylene between the cyclopentane ring and the hydroxy group of 2,5diarycyclopantanols. 2.5-Diaryl-2- 

oyclopentene-1 -methanols could serve as ready precursors to these structures, however, there are no reported methods for the 

synthesis of this class of compounds. One method that we envisioned for their preparation was an ene reaction3 of 1.3- 
diatylcyclopentenes (1)4 with formaldehyde. 

In this communication we report a synthesis of trans-2,5-diaryl-2-cyctopentene-1 -methanols (2) via a Lewis acid catalyzed 

stereoselective ene addition of formaldehyde to 1,3-diarylcyclopentenes (1).4 
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The results with several 1,3-diarylcyclopentenes are summarized in Table 1, Reaction of alkene la with paraformaldehyde was 

studied using several Lewis acids (Table 1, Runs t-5). While zinc chloride and trimethylaluminum gave no reaction, aluminum chloride 

and ethylaluminum dichloride furnished the desired product 2a in poor yields. Diethylaluminum chloride was found to be the best 

catalyst yielding Pa in 61% yields. Inspection of Table 1 reveals that diethylaluminum chloride in general furnished the desired 

products5 in acceptable yields. Results obtained from reaction of alkene lb with paraformaldehyde under identical conditions 

suggested that the presence of methoxyl groups in aromatic rings does not influence the reaction or the stereochemistry of the 

product. 
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Based upon the reaction mechanism shown in Figure 1 we propose the stereochemistry of the ene producl to be trans. Such 

selectivity is postulated because in conformation A the reaction occurs on the face of the molecule away from the 3-aromatic group. 

This should be favored over conformation 6 which suffers steric repulsion between the g-aromatic group and the incoming reactive 

species. 

The structure of 2a was supported via CO& and CH correlated NM!? spectroscopy’. In order to evaluate the stereochemistry 

of the aromatic group relative to the hydroxymethyl group, the homoallyyli atmhol Pa was hydrogenated over 10% Pd-C to give 

(1~,2a,5a)-2.5-bis(trimethoxyphenyl)cyclopentanemethanol (3). Based on ‘H. 13C-NMR8 and NOE experiments.g the two aromatic 

groups in 3 are cis to each other and the hydroxymethyl group trans. consistent with the assigned stereochemistry in ?a. 

Table 1. Lewis Acid Catalyzed Ene Reaction of Paraiormaldehyde with 1,3-Dlarylcyclopentenes. 

Run 1,3-Diarylcyclopentene Lewis Acid Producta Yield (%) 
1 la ZnCI2 2a 0 
2 la Me3AI 28 0 
3 la AU3 2a 11 
4 la EtAICl2 2a 23 
5 la Et2AICI 28 61 
6 lb Me3AI 26 0 
7 lb EtAICl2 2b 14 
8 lb Et2AICI 2b 68 
9 1c Et2AIGI 2c 67 
10 Id Et2AICI 2d 58 
11 le Et2AICI 2e 60 

a All compounds gave appropriate IH-NMR, mass spectral an&or elemental analysis data. 

Thus, diethylaluminum chloride catalyzed ene reaction of paraformaldehyde with 1.3diarylcyclopentenes provides a mnvenient 

and stereoselective synthesis of frans-2,5-diaryl-2-cyclopentene-l-methanols. 
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