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A number  of 2-subst i tu ted 1,4-dioxanes were  synthesized from/3 -ch loroe thyl  glycidyl e ther ,  
the appropr ia te  alcohols,  and diethylamine.  

Cyclic d ie thers  (dioxane, for  example) are good solvents for  r e s i n s ,  fats ,  and cel lulose e s t e r s  [1], 
and some of the i r  der iva t ives  display biological  and pharmacolog ica l  act ivi ty [2]. Dioxane and its de r i v a -  
t ives  are obtained by var ious  methods [3, 4]. However,  these methods are  somewhat  unusual  and do not en-  
able one to obtain 1,4-dioxanes. that contain different  subst i tuents .  

We have synthesized a number  of r ep re sen ta t i ves  of 2-subst i tu ted 1,4-dioxanes (see Table 1) by the 
reac t ion  of var ious  hydroxyl-containing compounds and diethylamine with 13-chloroethyl glycidyl e ther  and 
subsequent  dehydrohalogenation.  

ROH + O /~  1t2 "SnCI 4 I ] , - ~ ROCH2--~ H CH 2 N a O t l  
"-,CHCII2OCH2CH2C I ~ ROCH 2 

" O H  El 

The yield d e c r e a s e s  as the molecu la r  weight of the alcohol d e c r e a s e s ;  this is apparent ly  a conse -  
quence of the reac t ion  of the init ially fo rmed  secondary  hydroxyl  groups with ~ -ch loroe thyl  glycidyl e ther ,  
i .e . ,  the tendency for  t e lomer iza t ion  inc reases  as the molecu la r  weight of the alcohol d e c r e a s e s .  

When secondary  amines  are used in place of alcohol, 2 -d ia lky laminomethy l - l ,4 -d ioxanes  are formed:  

f~H 2 0 

\CHCH2OCH2CH2CI i - (C2Hs)zNCH2 
OH CI 

Alternat ive  synthesis  was used  in the case  of 2 -a l ly loxymethy l - l ,4 -d ioxane  in o rder  to es tab l i sh  the 
s t ruc tu r e s  of the compounds obtained. The IR spec t rum of this p repa ra t ion  contains a band cha rac t e r i s t i c  
for  the 1,4-dioxane ring (1126 cm -~) and a whole se t  of absorpt ion bands caused  by the ske le ta l  v ibra t ions  
of the r ing and the methylene groups [5]. The band at 1644 cm -t  indicates  the p re sence  of a vinyl group.  

CICff2CH2OH § O/~ If2" ShCI 4 
'NCHCH2OC H2C H =CH 2 

?H2 (~"Ir NaOH ~0~.." ,).~ ,~.-c.~oc.:.=c.~ �9 c.~oc.:.=c., 
CI OH 

E X P E R I M E  N T A L  

2-Al ly loxymethyl - l ,4 -d ioxane  (XIII). A. A 20-g (0.15 mole) sample  of 1 ,2 -epoxy-3- (2 -ch lo roe thoxy) -  
propane was added by drops  with s t i r r ing  in the course  of 1 h at 35-40 ~ to a mixture  of 43.5 g (0.75 mole) 
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of allyl alcohol and 0.4 ml of SnC14, after which s t i r -  
r ing was continued for another 2 h.  The excess al-  
cohol was removed by distillation, and the residue 
was added f rom a dropping funnel to a flask contain-  
ing 15 g of powdered NaOH and 65 ml of e ther ,  The 
mixture was s t i r red  at the boiling point of the ether 
for 3-4 h, after which the ether was decanted, and 
the resul t ing salt was dissolved in water .  The aque- 
ous solution was extracted twice with 30-ml portions 
of ether,  and the combined ether  extracts  were 
washed with 5% aqueous acetic acid solution. The 
ether  solution was dried with calc ium chloride, the 
solvent was removed,  and the residue was distilled 
to give 16.5 g (70~c) of 2-a l ly loxymethyl- l ,4-dioxane 
(see Table 1). 

Dioxanes I-XII and XVII (see Table 1) were 
s imi la r ly  synthesized.  

B. A 17.1-g (0.15 mole) sample of 1,2-epoxy- 
3-allyloxypropane was added with s t i r r ing  at 35-40 ~ 
in the course  of 1.5 h to a mixture of 60.3 g (0.75 
mole) of ethylene chlorohydrin and 0.3 ml of SnC14, 
after which s t i r r ing  was continued for 2 h. The ex-  
cess  alcohol was removed by distillation, and the 
residue was dehydrohalogenated and worked up as 
descr ibed above. Distillation gave 15�9 g (66~ of 
XIII with bp 79-80 ~ (10 mm), d 2~ 1�9 andn~ l .4515 .  
Found,%: C 60.3; H 8.8. MR D 41�9 CsH1403. Cal-  
culated,%: C 60.7; H 8.9. MR D 41.40�9 

2- (2,3-Dibromopropoxy) methyl - l ,4 -d iox  ane 
(XIV). A 17.5-g (0.11 mole) sample of bromine was 
added f rom a dropping funnel with s t i r r ing  to a 
cooled (from -10 to -14 ~ mixture of 17.3 g (0�9 
mole) of dioxane XIII and 50 ml of chloroform,  after 
which s t i r r ing  was continued for 10-15 min. The 
mixture was then neutral ized with NaHCO 3 solution, 
and the aqueous portion was extracted twice with 
ether�9 The combined extracts  were dried with CaC12 
and distilled to give 32.6 g (93%) ofXIV (seeTable  1). 

2- (2-Phenoxyethoxy) methyl-  1,4-diox ane (XV). 
A solution of 5.2 g (0.13 mole) of NaOH in 7 ml of 
water  was added to 12.3 g (0.13 mole) of f reshly  
distilled phenol, after which the mixture was s t i r red  
at 90-95 ~ for 35 min and 21.6 g (0.12 mole) of dioxane 
VII was added by drops,  The mixture was then 
diluted with e ther  and neutralized, and the aqueous 
portion was extracted with e ther .  The combined 
ether  extracts  were dried with CaC12 and distilled 
to give 23 g (81~) of XV. 

2-(4-Phenoxybutoxy)methyl- l ,4-dioxane (XVI). 
This compound was s imi lar ly  obtained (see Table 1). 

2-Diethylaminomethyl- l ,4-dioxane (XVIII). A 
mixture of 8 g (0.11 mole) of diethylamine, 15 g 
(0.11 mole) of /~-chloroethyl  glycidyl ether,  and two 
to three drops of water  were s t i r red  at 60-70 ~ for 5 h, 
after  which it was added to a flask containing 9 g of 
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powdered NaOH and 40 ml of diethyl ether. The mixture was stirred at the boiling point of the ether for 
3-4 h and worked up by the usual method (see method A in the synthesis of dioxane XIII) to give 15.6 g (82~c) 
of XVIII with bp 93-94 ~ (1 mm), d~ ~ 0.9520 and n~ 1.4470. Found,%: C 62.1; H 11.1; N 7.9. MR D 48.62. 
CgH19NO 2. Calcttlated,Tc: C 62.3; H 11.0; N 8.1. MR D 48.78. 
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