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As part of our research effort  t o  synthesize semi-rigid probes for the murcarinic choiinergic 

receptor, we have prepared a series of novel tetrahydrofuran derivatives using appropriate cyclization and 

alkylation reactions. 

Our general approach has been to  synthesize alkylated tetrahydrofuranones by means of a Michael 

addition-Dieckmann cyclization sequence in DMSO. The intermediate 8-keto ester  carbanion produced by 

this process was either treated with dilute acid to  obtain p tar immediately alkylated with ally1 bromide or 

2-diethylaminoethyl chloride to  give &b or LC respectively. 

R=CHZCH=CH2;R'=H 

u. R=H:R'=CH2CH2NEt2 
N.  

The subsequent hydrolysis and decarboxylation of the  Bketo e s t e r s l a - c  were accomplished under 

acidic or basic conditions to  produce the tetrahydrofuranone intermediatesza-c. 

Reduction of ketoneLa with sodium borohydride afforded a tetrahydrofuranoi_% which was converted 

t o  the amino ether X b y  means of a Williamson ether synthesis. Sodium barohydride war also used in the 

reduction o f  ketone c t o  yield a mixture of the @ and trans amino a l c o h o l s ~ c  which were separated 

chromatographically. A stereoselective reduction of ketone 2 b  was carried out with lithium t r i - g -  

butoxyaluminohydride to give the &-3-hydroxy-&ally1 compoundZb and the corresponding trans isomer in 

1 
a 98:2 ratio. Stereochemical assignments of compounds b and Ac were determined from their H NMR 

spectra and from studies on reaction of k e t o n e s b  and$ with sterically hindered reducing agents. 

The alcohol i b  underwent an iadoetherificatian reaction to  afford an 85:15 mixture of the exo and 

endo iodo e therszwhich  were separated by multiple recrystallization. Construction of Dreiding molecular - 
models suggests that  the conformation leading t o  the production of the isomer o f L i s  favored due to  

fewer r teric interactions during the  cyclizaticn process and would be expected t o  be the major product. 
I 

Further evidence for the correct  assignment of the exo and endo isomers consists of H NMR analysis of 

the two isomers based upon da ta  from appropriate model compounds. 

Nucleophilic displacement of the exo and endo iado ethers 2 with diethylamine was carried out in 

DMSO. Each resulting crude product was purified chromatographically to  obtain the desired exo and endo 

bicyclic aminesA. 


