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Stereoisomers of 6-halomethyl-2-hydroxymethyl-1, 4-dioxanes have 
been obtained via the cyclization of the monoally1 ether of glycerol. 
The stereoisomeric bromides differ considerably in their physical prop- 
erties. The bromine atoms of the stereoisomers differ in their reactivity 
towards thiourea. 

In 1943, A. N. N e s m e y a n o v  and I. F. L u t s e n k o  [1] 
d e s c r i b e d  a m e t h o d  f o r  o b t a i n i n g  2, 6 - b i s ( i o d o m e t h y l ) -  
1, 4 - d i o x a n e  f r o m  d i a l l y l  e t h e r .  C o n s i d e r a b l y  l a t e r ,  
S u m m e r b e l l  e t a 1 .  [2 ,3]  i s o l a t e d  the  c i s  (rap 92 ~ C) and 
the  t r a n s  (mp 71~ ~ C) i s o m e r s  of  t h i s  c o m p o u n d  and 

d e m o n s t r a t e d  t h e i r  s t r u c t u r e s ,  and in t he  c a s e  of the  
c i s  i s o m e r  o b s e r v e d  the  c o n s i d e r a b l e  p a s s i v i t y  of t h e  
i od ine  a t o m s  in s u b s t i t u t i o n  r e a c t i o n s .  A s s u m i n g  a 
m o l e c u l a r  m o d e l  of 1, 4 - d i o x a n e  wi th  t he  r i n g  in t h e  

c h a i r  c o n f o r m a t i o n ,  the  a u t h o r s  c a m e  to  t h e  c o n -  
c l u s i o n  tha t  in t he  c a s e  of t he  c i s  i s o m e r  of 2, 6 - b i s  
( i o d o m e t h y l ) - l ,  4 - d i o x a n e  the  s u b s t i t u e n t s  o c c u p i e d  
the  m o r e  s y m m e t r i c a l ,  e i t h e r  d i e q u a t o r i a l  o r  d i a x i a l  

p o s i t i o n s ,  wh i l e  the  t r a n s  i s o m e r  c o r r e s p o n d e d  to  t he  

l e s s  s y m m e t r i c a l  e q u a t o r i a l - a x i a l  c o n f i g u r a t i o n .  T h e y  
s t a t e d  tha t  the  IR s p e c t r a  of  t he  s t e r e o i s o m e r s  r e c o r d -  
ed  in c h l o r o f o r m  s o l u t i o n  had  d i f f e r e n c e s  in the  1 0 . 3 -  
1 1 . 6 - #  r e g i o n .  

It a p p e a r e d  of i n t e r e s t  to ob ta in  l i qu id  s t e r e o i s o -  

m e r s  of 2, 6 - d e r i v a t i v e s  of 1, 4 - d i o x a n e  and to  c o m p a r e  

t h e i r  p h y s i c a l  p r o p e r t i e s  and m a k e  a m o r e  a c c u r a t e  
a s s i g n m e n t  of t he  f r e q u e n c i e s  in t h e  IR s p e c t r a .  

We h a v e  s y n t h e s i z e d  2 - h y d r o x y m e t h y l - 6 - i o d o -  
m e t h y l - I ,  4 - d i o x a n e  (I) in t he  f o r m  of a m i x t u r e  of 

s t e r e o i s o m e r s  by a m e t h o d  g i v e n  in a US p a t e n t  [4]. 
We found tha t  in t h i s  m e t h o d  of s y n t h e s i s  t he  h i g h e r -  
b o i l i n g  i s o m e r  Ib w a s  o b t a i n e d  in e x t r e m e l y  s m a l l  
a m o u n t  and u n d e r w e n t  d e c o m p o s i t i o n  when  an a t t e m p t  
was  m a d e  to d i s t i l  i t  in v a c u u m .  

In o r d e r  to o b t a i n  m o r e  s t a b l e  and c o m p a r a t i v e l y  

l o w - b o i l i n g  s t e r e o i s o m e r s ,  we d e c i d e d  to  s y n t h e s i z e  
6 - b r o m o m e t h y l - 2 - h y d r o x y m e t h y l - l , 4 - d i o x a n e  (II) and 

s tudy ,  e v e n  if  only  q u a l i t a t i v e l y ,  t he  a c t i v i t y  of  t he  
b r o m i n e  a t o m  in t he  two s t e r e o i s o m e r s  in s u b s t i t u -  
t i on  r e a c t i o n s ,  p a r t i c u l a r l y  t h o s e  wi th  t h i o u r e a .  As  
was  e x p e c t e d ,  the  c o n s i d e r a b l e  d i f f e r e n c e  in t he  b o i l -  
ing  p o i n t s  of t h e  s t e r e o i s o m e r s  e n a b l e d  t h e m  to  be  
s e p a r a t e d  f a i r l y  c o m p l e t e l y .  

It  was  found f r o m  a s tudy  of  t he  r e a c t i o n s  wi th  

t h i o u r e a  tha t  t he  h i g h - b o i l i n g  i s o m e r  IIb r e a c t s  c o n -  
s i d e r a b l y  m o r e  s l owly ,  wi th  on ly  3% r e a c t i o n  t a k i n g  
p l a c e  in 12 h r  (Vo lha rd  t i t r a t i o n ) ,  wh i l e  wi th  t he  l o w -  
b o i l i n g  i s o m e r  I I a  it was  c o m p l e t e  in 2.5 hr .  

By a l k y l a t i n g  the  i s o t h i o u r o n i u m  s a l t s  I Ia  and l ib ,  

we o b t a i n e d  the  c o r r e s p o n d i n g  s u l f i d e s  I I Ia  and IIIb.  
T h e  p r o p e r t i e s  and a n a l y s e s  of the  c o m p o u n d s  s y n -  
t h e s i z e d  a r e  g i v e n  in the  t a b l e ,  and t h e i r  IR  s p e c t r a  
w i l l  be  d i s c u s s e d  in a s u b s e q u e n t  c o m m u n i c a t i o n .  

EXPERIMENTAL 

2-Hydroxymethyl-6-iodomethyl-1, 4-dioxane (I) was obtained by 
Werner and Sholz's method [4]. 

6-Bromomethyl-2-hydroxymethyl-1, 4-dioxane (II). A 2-liter coni- 
cal flask was charged with 216 g (1 mole) of mercuric oxide, 1 l of 
water, and 88.5 ml of 56% nitric acid and, with stirring 120 rnl (1 mole) 
of glycerol rnonoallyl ether was added in portions. Then the reaction 
mixture was treated with a saturated aqueous solution of potassium bro- 
mide. The resinous precipitate that deposited was transferred to a reac- 
tor and treated with a mixture of 600 ml of chloroform and 150 ml of 
water. To the boiling solution was rapidly added 50 ml (1 mole) of 
bromine, the precipitate of mercuric bromide was separated off, and 
the chloroform layer was dried with magnesium sulfate. After the 
chloroform had been distilled off, the residue was fractionated in 
vacuum. The yield of a mixture of stereoisomers was 120 g (57% of 
theoretical). Redistiltation in vacuum through an efficient column 
gave 70 g of IIa and 50 g of ll'b. 

6-Ethylthiomethyl-2-hydroxymethyl-l,4-dioxane (III). By a pub- 
lished method [5], starting from 11.8 g (0.056 mote) of IIa, 4.2 g 
(0.056 mole) of thiourea, 7.25 ml (0.09 mole) of ethyl iodide, and 12 
g (0.3 mole) of sodium hydroxide in 150 ml of 50% ethanol we obtained 
5.5 g of IIIa. 

O 
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15o (1) I - -  
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1.s 3 .8 
1.5261 39.0 
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1,5065 -- 

MR D 
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lated 

45.3 
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49.6 

Empirical 
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C6HnlO3 27.8 

CeHIIBrO3 34"~8 
,, 34,38 

CsHI,SOs 50.35 
,, 50.8 
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S C H 

-- 27.9 4.27 

16"~ 34.1 5,21 
50.0 8,32 

16.58 50,0 8,32 
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4.3 50. I 
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5,87 38,18 
8,60 - -  
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49,2 

37.9 

S Yield,% 

16,9 15 
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Compound IIIa, with the same constants, was obtained similarly 
from In. With the same ratios and the same conditions, IIb gave IIIb 
(the time of the reaction with thiourea was increased to 30 hr). When 
an attempt was made to distil it in vacuum the IIIb decomposed. It 
was analyzed in the crude state. 
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