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Ethyl vinyl ether, MEM chloride, and dihydropyran based acetals of homoallylic 

and homopropargylic alcohols cyclize in the presence of Lewis acids to give 4-halotetra- 

hydropyrans and 4-halo-5,6-dihydro-2g-pyrans, respectively. 

In this paper we report a facile synthesis of the title pyrans via a TiX4(X=Cl,Br) 

promoted cyclization of acetals derived from ethyl vinyl ether, 1-chloromethoxy-2-meth- 
1 

oxyethane, and 3,4-dihydro-2H pyran withy-unsaturated alcohols. The synthetic results - 

are summarized in the Table. The cyclizations were accomplished by dissolving 1-2 equiv- 

alents of TiX 4 in CH2C12 (5 mI per 1 mm01 TiX4) followed by dropwise addition of 1 equiv- 

alent of the acetal (1 mL per min). The reactions were allowed to proceed 15 min and 

then were quenched with methanol (5 mL per 10 mmol TiX4) followed by 30-40 mL of 3N HCl 

saturated with NaCl. The product pyrans can be isolated from the organic layer by pre- 

parative GLC or distillation. 

The reaction pathway most reasonably involves a cation-olefin cyclization step as 

illustrated for the acetal derived from ethyl vinyl ether and 3-butyn-l-01: 

These acetal cyclizations are related to Prins reaction chemistry yielding tetra- 

hydropyrans. 
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However, the present approach gives higher yields and offers greater flexi- 

bility particularly in the cyclization of y-alkynol based acetals. While our work was 

in progress a similar cyclization of the tetrahydropyranyl ether of 3-buten-l-01 catalyzed 

by BF3.0Et2 in trichloroethanol was reported. > 

Products II, IV, and VI may exist as cis-trans 

indicate two isomers in the ratio 92:8 (presumable 
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isomers. GLC and NMR data for II 

cis:trans). For products IV and VI 




