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In a study of the reac t ion  of bis (a-chloroalkyl )  e thers  with a number  of monoolef ins  in the p r e sen ce  
of zinc chlor ide  and copper  chlor ide ,  we detected a new react ion  leading to the fo rmat ion  of t e t r ahydropyran  
de r iva t ives  according to the following genera l  s cheme :  

O~,4CIt2 cl + RrCH2CR'~CHR" ~ [ G~"  
"~CH2CI 

The s t r u c t u r e s  of the pyrans  obtained were  proved by the r e su l t s  of IR spec t roscopy  and e l e m e n t a r y  
ana lys i s ,  as well  as by a l t e rna t ive  syn thes i s .  Thus the react ion  of 1 ,3 -d ich lo ro-2-bu tene  with bis (~ -ch lo ro -  
methyl)  e ther  gave 3 - (ch lo romethy l ) -4 ,4 -d ich lo ro te t r ahydropyran  that was identical  to that  r epo r t ed  in [1]. 

The t e t r ahydropyrans  l i s ted below were  p r e p a r e d  by the new method.  

EXPERIMENTAL 

3-Propyl-4-chlorotetrahydropyran. This was obtained in 40~c yield and had bp 91 ~ (16 ram), d~ ~ 1.0398, 
and n~ 1.4630. Found %: Cl 22.38. C8H15CIO. Calculated %: C1 21.80. 

3,5-Trimethylene-4-chiorotetrahydropyran. This was obtained in 45% yield and had bp 85 ~ (7 mm), 
d 2~ 1.1296, andn~ 1.4960. Found%: C 58.70;H 8.0;C121.30. C8H13CIO. Calculated%: C 59.80;H8.0; 
Cl 22.1. 

3-M.ethyl-4,4-dichlorotetrahydropyran. This was obtained in 35% yield and had bp 54-55 ~ (4 ram), 
d 2~ 1.3674, and n~ 1.4655. Found %: C 42.50; H 6.09; Cl 41.25. C6HIOC120. Calculated ~: C 42.60; H 5.91; 
C1 42.01. 

4-Methyl-4-chlorotetrahydropyran. This was obtained in 25% yield and had bp 44-45 ~ (12 ram), d[ ~ 
1.0547, and n~ 1.4480. Found %: C 53.60; H 8.10. C6HitCIO. Calculated %: C 53.53; H 8.17. 

3-Cbloromethyl-4,4-dichlorotetrahydropyran. This was obtained in 50% yield and had bp 104 ~ (13 
ram), d 2~ 1.378, and n~ 1.5050. According to [I], I has bp 104 ~ (13 ram), d 2~ 1.390, and n~ 1.5040. The 
identical character of the samples obtained by the two methods was proved by gas-liquid chromatography 
with a 2.5-m long column [1% polyethyleneglycol on Chromosorb G, column temperature 160 ~ gas ~itrogen) 
flow rate 60 ml/min]. 

Investigations to ascertain the dependence of the course of the reaction on the structural peculiarities 
of the reagents and studies of the range of application of the reaction are continuing. 
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