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Twenty-six prcviomly unreported 5-alkoxymethyl-2, 5mdialkyl-1, 3- 
dioxanes have been synthesized by the condensation of 2-alkoxy- 
methyl-2-alkylpropane-1, 3-diols with aldehydes. It has been shown 
by an analysis of the PMR spectra of these dioxanes that the 1, 3- 
dioxanes considered are mixtures of two stexeoisomexs. In some 
cases these mixtures have been resolved into the individual isomers 
by vacuum fractionation in efficient co]-mns. The configurations 
and conformations of the stezeoisomeric 5-alkoxymethyl-2, 5- 
dialkyl-1, 3-dioxanes have been established by the NMR method; it 
has been shown that the lower-boiling isomers have the tram con- 
figuration and predominantly the chair conformation and the higher- 
boiling isomers the cis configuration and predominantly an unsym- 
metrical boat conformation. 
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Fig.  1. PMR s p e c t r u m  of a m i x t u r e  of the s t e r o i s o -  
m e r s  (cis and t r a n s )  of 5 - i sopropoxsmae thy l -2 - i so -  

p r o p y l - 5 - m e t h y l - 1 ,  3 -d ioxane  (XV). 

of b r a n c h i n g  of the alkoxyalkyl  r ad i ca l ,  which may  l ead  
to changes  in  t he i r  conf igura t ion  and conformat ion .  
In actual  fact ,  as  we have e s t ab l i shed  [1], fundamen ta l  
d i f f e rences  ex i s t  in  the keta l  s e r i e s .  

The f i r s t  p r o b l e m  which we se t  o u r s e l v e s  was to 
e s t ab l i sh  the ex i s t ence  of s t e r e o i s o m e r s  in  the c o m -  
pounds of type A. We r e s o l v e d  this  p r o b l e m  by the 
NMR method by analogy with our  p r e v i o u s  work  [3 -5 ] .  
An a n a l y s i s  of the  PMR s p e c t r a  showed that  the g e n -  
e r a l  laws that  we found in  a s tudy of s e r i e s  B r e m a i n  
va l i d  for  s e r i e s  A. Thus,  F ig .  1 g ives  the  s p e c t r u m  
of 5 - i s o p r  opoxymethy1-2 - i s o p r o p y l - 5 - m e t h y l - 1 ,  3 -  
dioxane (XV, Table  1). * 

In the s p e c t r u m ,  as  in  the s p e c t r a  of the s u b s t a n c e s  
of the s e r i e s  B s tudied  p r e v i o u s l y  with a methyl  group 
on the ca rbon  a tom in  pos i t ion  5, t h e r e  is  a peak  with 
an anomalous ly  low va l ue  of the chemica l  shif t  (5 = 
= 0.62 ppm) be longing  to this  methyl  group.  S imi l a r  
peaks  a r e  obse rved  in  all  compounds A with a methyl  
group on the C-5 a tom.  As can  be s e e n  f r o m  the  
explanat ion  in  F ig .  1, the r e s o n a n c e  l i nes  of the 
other  funct ional  groups  show that  p roduc t  XV is  a 
m i x t u r e  of two s t e r e o i s o m e r s .  Thus,  In many  r e s p e c t s  
the homologous s e r i e s  of compounds  A has  p roved  to 
be  conf igura t ive ly  c lose  to the s e r i e s  of compounds  B. 

By s tudying  the in teg ra l  i n t e ns i t i e s  of the " a n o m a -  
lous n peaks  in  c o m p a r i s o n  with the i n t e ns i t i e s  of the 
r e s o n a n c e  bands  of the o ther  methyl  groups  and p e r -  
f o r m i n g  ca lcu la t ions  u s i ng  the f o r m u l a  [5] 

Developing our  p r ev ious  inves t iga t ions  in  the f ie ld  
of the c h e m i s t r y  of the 1 , 3 - d i o x a n e s ,  we have s y n -  
thes ized  26 p r ev ious ly  u n r e p o r t e d  5 -a lkoxymet l ly l -  
2 , 5 - d i a l k y l  ( a r y l ) - l ,  3 -d ioxanes  (A), the p r o p e r t i e s  
of which a r e  g iven in  Table  1. The syn thes i s  was  
effeeted in  a s i m i l a r  m a n n e r  to the syn thes i s  of the 
5 - a  -a lkoxye thy1-2 ,5 -d ia lky l (a ry l )  - 1 , 3 - d i o x a n e s  (B) 
that  we s tudied  p r e v i o u s l y  and, as can  be  s een  f rom 
the data  of Table  1, the phys ica l  p r o p e r t i e s  of the 
group of d ioxanes  men t ioned  a r e  s i m i l a r  to the p r o -  
p e r t i e s  of s u b s t a n c e s  of type B [2]. 
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We were  i n t e r e s t e d  in  the s t e r e o c h e m i s t r y  of 
compounds A, s i nce  they differ  f r o m  B by the absence  

*For pa r t  XX, see  [7]. 

B - l l  
x ( % ) =  100,  

n'(a+ B) 

we d e t e r m i n e d  the compos i t ion  of the m i x t u r e s  of 
i s o m e r s  in  s e r i e s  B for  al l  compounds  with a methy l  
group in  pos i t ion  5. These  r e s u l t s  a r e  g iven  in  Tab le  
2. The s p e c t r a  c l e a r l y  c on f i r m  the s t r u c t u r e  of all  
the compounds  s tudied.  

F i g u r e  2 g ives  the s p e c t r a  of the 2 - m e t h y l -  (H) 
and 2 - i s o p r o p y l -  (IV) - 5 - m e t h o x y m e t h y l - 5 - p r o p y l - 1 ,  
3 -d ioxanes .  These  compounds  a r e  c h a r a c t e r i z e d  by 
the absence  of a methy l  group in  pos i t ion  5 and by 
the p r e s e n c e  of a methoxy group,  the r e s o n a n c e  l ine  
of which 5 = 3.20 and 3 .10 ppm in  compound II and 
6 = 3.30 and 3 .20  ppm in  compound IV, as  in  the 
compounds  of s e r i e s  B, can  be u s e d  to e s t a b l i sh  

*The n u m b e r i n g  of the compounds  h e r e  and below 
in the text  of the p r e s e n t  c o m m u n i c a t i o n  c o r r e s p o n d s  
to the n u m b e r i n g  of the compounds  in  Table  1. 
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the i r  i s o m e r i c  compos i t ion .  However ,  in  the c o m -  
pounds of type A the r e s o n a n c e  bands  of the m e t h -  
oxymethyi  g rouphave  another  fundamenta l  f ea tu re .  
In the PMR spec t r a ,  the p ro tons  of the me thy lene  
group of the Ctt30CH 2 subs t i tuen t  a lso  give a sha rp  
l ine  s i m i l a r  to the l ine  of the methoxy group,  which 
enables  this  f ea tu re  of the s p e c t r u m ,  as wel l ,  to be  
used  to e s t ab l i sh  the r a t i o  of the s t e r e o i s o m e r s .  It 
mus t ,  however ,  be  noted that  such eva lua t ions  a re  
l e s s  accu ra t e  than d e t e r m i n a t i o n s  f r o m  the " a n o m a -  
lous"  peak  in  v iew of the supe rpos i t i on  of the r e -  
sonance  peaks  of other  funct ional  g roups .  We have ~ 
c a r r i e d  out s i m i l a r  d e t e r m i n a t i o n s  for  other  c o m -  
pounds A con ta in ing  a methoxy group.  The r e s u l t s  
of the d e t e r m i n a t i o n s  a r e  g iven in  Table  2. 

Having shown the p r e s e n c e  of s t e r e o i s o m e r s  in  
the subs t ances  of type A, we s e p a r a t e d  them into 
the individual  i s o m e r s  (Table  2) by r ec t i f i c a t i on  in  
eff ic ient  t o t a l - c o n d e n s a t i o n  co lumns  with a n u m b e r  
of t heo re t i ca l  p l a t e s  equal  to 37 -40  and a re f lux  
n u m b e r  of f r o m  60 to 180. The comple t enes s  of the 
s epa ra t i on  can  be eva lua ted  with an accu racy  of about 
2 -3% f r o m  the PMR s p e c t r a  of the individual  i s o m e r s .  
In the ma jo r i t y  of c a s e s ,  p roduc t s  of adequate pu r i t y  
(of the o rde r  of 95% and above) w e r e  obtained.  As 
can be  seen  f r o m  the data  of Table  2, the d i f f e rences  
in  the phys ica l  cons tan t s  of the i s o m e r s  A a r e  s i m i l a r  
to the c o r r e s p o n d i n g  d i f fe rences  be tween  the i s o m e r s  
of type B. 

The conf igura t ion  and conformat ions  of A w e r e  
d e t e r m i n e d  f r o m  the PMR s p e c t r a  of the p ro tons  of 
the individual  i s o m e r s .  F i g u r e  3 g ives  the PMR s p e c -  
t r a  of the low-bo i l ing  Ia  and the h igh-bo i l ing  1!o i s o -  
m e r s  of 5 - m e t h o x y m e t h y l - 2 , 5 - d i m e t h y l - 1 ,  3-dioxane 
(D, which,  as is  easy to see ,  is the ances to r  of the 
homologous s e r i e s  cons ide red .  
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Fig.  2. PMR s p e c t r a  of the s t e r o i s o m e r i e  2 , 5 - d i a l k y l -  
5 - m e t h o x y m e t h y l - 1 , 3 - d i o x a n e s  (mix ture  of i s o m e r s ) :  
top) 5 - m e t h o x y m e t h y l - 2 - m e t h y l - 5 - p r o p y l - 1 ,  3 -d iox-  
ane (]I); bot tom) 2 - i s o p r o p y l - 5 - m e t h o x y m e t h y l - 5 -  

p r o p y l - 1 , 3 - d i o x a n e  (IV). 

As can be s e e n  (Fig.  3) in  the s p e c t r u m  of Ia  a 
l ine  with an anomalous ly  low va lue  of the chemica l  

shif t  ( "anomalous"  peak) c l e a r l y  appears  at 5 = 0.70  
ppm,  which,  as we have shown p rev ious ly  [3-4]  i n -  
d ica tes  the axial  pos i t ion  of this  group in  the s tab le  
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F i g .  3. PMR s p e c t r a  of the s t e r e o i s o m e r i c  5 - m e t h -  
o x y m e t h y l - 2 , 5 - d i m e t h y l - 1 , 3 - d i o x a n e s  (I): Ia) l ow-  

boi l ing,  rb) h igh -bo i l ing  

cha i r  conformat ion .  It  i s  c h a r a c t e r i s t i c  tha t  the 
"anomalous"  peak  in  Ia  is  d i sp laced  in  the d i r e c t i o n  
of high f ie lds  to a s m a l l e r  extent  than  in  the l ow-  
bo i l ing  i s o m e r  of the s i m p l e s t  of the d ioxanes  of 
type B, 5 - a - m e t h o x y e t h y l - 2 , 5 - d i m e t h y l - 1 , 3 - d i o x a n e  
(5 = 0.42 ppm).  This  is  appa ren t ly  due to the g r e a t e r  
poss ib i l i t y  for  f r ee  ro t a t i on  of the l e s s  bulky a lkoxy-  
methy l  group In. Consequent ly ,  the p ronounced  shif t  
of the r e s o n a n c e  l i nes  of the methyl  p ro tons  of the 
5-CH 3 group in  the d i r ec t i on  of high f ie lds  is  due 
ma in ly  to the in f luence  of the oxygen a tom of the 
methoxy group,  this  oxygen be ing  v e r y  c lose ly  ad -  
j a c e n t  to the axial  methy l  and the an i so t ropy  of the 
u n s h a r e d  p a i r  (2p z) cons ide rab ly  over lapp ing  the 
in f luence  of the u n s h a r e d  p a i r  of the r i n g  oxygen. 
The c o r r e c t n e s s  of t hese  cons ide ra t i ons  and a l so  of 
the theo re t i ca l  eva lua t ion  of the shif ts  in  p rev ious  
p a p e r s  [3, 4] is  a lso  shown by the magn i tude  of the 
chemica l  shift  of the s i m i l a r  methyl  in  aeyc l ic  e the r s  
and diols  where  the re  i s  no h i n d r a n c e  to the r o t a t i o n  
of the methyl  and methoxyethyl  g roups  a t tached to a 
q u a t e r n a r y  ca rbon .  This  shif t  is  5 = 1 .39  ppm in  
me thoxyme thy lme thy lma lona t e  but  i t  has  a va lue  of 
5 = 1 .30 ppm in  G-me thoxye thy lme thy lma lona te ,  
where  some  s t e r i c  h i nd r a nc e  of the f r ee  ro t a t i on  of 
the groups men t ioned  is  p o s s i b l e .  A s i m i l a r  p h e n o -  
m e n o n  occu r s  in  the s p e c t r a  of diols  of the type of 
2 -alkoxyalky1-2 -a lky lp r  o p a n e - 1 , 3 - d i o l s .  

The va l ue  of the shif t  of the sp in  doublet  of the 
2 - m e t h y l  group 5 = 1 .21  ppm {JHH' = 6 Hz) shows 
the equa to r ia l  pos i t ion  of this  group.  The s a m e  c o n -  
c lu s ion  can  be  a r r i v e d  at  f r o m  the v a l u e  of the shift  
of the quadrup le t  of the C-2 p ro ton  which i s  5 = 4 .45 

ppm (JHH' = 6 Hz), i . e .  t h i s  band  is  d i sp laced  in  
the d i r ec t i on  of high f ie lds  as compared  to the s p e c -  
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t r n m  of unsubs t i tu t ed  1 , 3 - d i o x a n e  [6], which ex is t s  
in  a s ta te  of r ap id  i n v e r s i o n  of the cha i r .  In  c o n t r a s t  
to i s o m e r s  of type B, in  the i s o m e r s  of type A c o n -  
s ide red ,  inc lud ing  Ia, t h e r e  is  another  ind ica t ion  of 
the equa tor ia l  pos i t ion  of the alkoxyalkyl  group (in 
the p r e s e n t  ca se  the methoxymethyl  group) on the 
C-5 ca rbon .  This  is  the c h a r a c t e r i s t i c  pos i t ion  of 
the magne t i c  r e s o n a n c e  l ine  of the  me thy lene  p ro tons  
of the CH3OCH 2 group.  As can be  s een  f r o m  the top 
s p e c t r u m  (Fig.  3), these  p ro tons  r e s o n a t e  at  6 = 3 .44  
ppm,  i- e. the r e s o n a n c e  l ine  occupies  i t s  u sua l  p o s i -  
t ion (to the  lef t  of the methexy  group) as  in  acyc l ic  
compounds,  for  example ,  in  m e t h o x y m e t h y l m e t h y l -  
ma lona te  [1]- A quant i ta t ive  eva lua t ion  of the change 
in  the shif t  t~k~ng into account  the an i so t ropy  of the 
m3gnet ic  suscep t ib i l i t y  of al l  the bonds of the dioxane 
r i n g  and the effect  of the e l e c t r i c  f ie ld  of the  dipoles  
ac tua l ly  shows that  such p ro tons  should not  e x p e r -  
i ence  an apprec i ab le  change of the s c r e e n i n g  of the  
p ro tons  if  the CH2OCH 3 group occupies  the equa to r i a l  
pos i t ion  (see the tab les  in  the p r ev ious  p a p e r s  [3,4]) .  

All  t hese  conc lus ions  w e r e  d rawn  on the b a s i s  
of a p r e l i m i n a r y  proof  of the cha i r  confo rma t ion  
which is  shown by the r e s o n a n c e  band  of the me thy lene  
p ro tons  in  the  r i n g  (4-CH 2 and 6-CH2). We have shown 
p rev ious ly  tha t  in  the ca se  of the cha i r  con fo rma t ion  
the r e s o n a n c e  s p e c t r u m  of these  p ro tons  m u s t  c o r r e s -  
pond to a sp in  s y s t e m  of the AB type.  In ac tua l  fact ,  
in  the s p e c t r u m  of the low-bo i l ing  i s o m e r ,  the peaks  
with 6 = 3 .81 ,  3 .64 ,  3 .29 ,  and 3.11 ppm f o r m  a 
typical  AB quadrup le t  with nonequ iva lence  of the 
axial  and equa tor ia l  p ro tons  equal to A6 = 0 .52 ppm 
(JAB = 10 .8  tIz).  Such a c o n s i d e r a b l e  nonequ iva lence  
of the p ro tons  of the me thy lene  groups  of the dioxane 
r i n g  is  p o s s i b l e  only if the r i n g  ex i s t s  p r e d o m i n a n t l y  
in  the cha i r  conformat ion .  

The PMR s p e c t r u m  of the h igh-bo i l ing  i s o m e r  Ib 
(Fig.  3) d i f fers  sha rp ly  in  i ts  f o r m  f r o m  the  s p e c t r u m  
of the low-bo i l ing  i s o m e r  Ia.  At ten t ion  is  a t t r ac t ed  
by the change in  the chemica l  shif t  of the methyl  
group at  C-5 (6 = 1 .15  ppm) and of the me thy lene  
p ro tons  of the methoxymcthyl  group (6 = 2 .92 ppm) 
and a l so  by the t r a n s f o r m a t i o n  of the quadrup le t  of 
the AB s y s t e m  into an except ional ly  sha rp  s ing le t  
peak  with 6 = 3 .53  ppm.  This  change in  the s p e c t r u m  
is not  connec ted  with a r ap id  i n v e r s i o n  of the  ~cha l r -  
cha i r  ~ type,  s ince  on i n v e r s i o n  the l ine  of the CH 3 
group at  C-5 would have the chemica l  shif t  typica l  
for  an al iphat ic  methyl  (6 ~ 0 .80  ppm);  m o r e o v e r ,  
the l ine  of the  me thy lene  p ro tons  of the --CH2OCH 3 
group would have the s a m e  shi f t  as  in  me thoxyme thy l -  
me thy lma lona t c  (6 = 3 .68 ppm) [1]. The shape  of the 
s p e c t r u m  of Ib shows that  the i s o m e r  unde r  c o n -  
s i d e r a t i o n  ex i s t s  in  the u n s y m m e t r i c a l  boa t  c o n f o r -  
ma t ion .  The poss ib i l i t y  of a s y m m e t r i c a l  boa t  i s  

excluded by the p ronounced  over l app ing  of the sp he r e s  
of the v a n  de r  Waals  i n t e r a c t i o n  of the a toms of the 
subs t i tuen t s  in  the  f lags taf f  pos i t ion .  In the ca se  of 
an u n s y m m e t r i c a l  boat ,  the methyl  in  the b o a t - a x i a l  
pos i t ion  at C-5 should,  a cco rd ing  to e s t i m a t e s  m a d e  
without  t ek ing  the in f luence  of the mcthc~ymethy l  
group on this  shift ,  unde rgo  a v e r y  s l igh t  shif t  in  the 
d i r ec t i on  of lower  f ie lds .  Consequent ly ,  the l i ne s  

6 = 1 .15  ppm m u s t  be  a s c r i b e d  to a b o a t - a x i a l  me thy l  
at  C-5.  

The shift  in  the pos i t ion  of the  r e s o n a n c e  of the  
methy l  p ro tons  of - -CHzOCH 3 in  the d i r e c t i o n  of l a r g e  
f ie lds ,  in  sp i te  of the  t heo re t i ca l  e s t i m a t e s  of the 
change in  s c r e e n i n g ,  can  appa ren t ly  be  expla ined  
by the fac t  tha t  the  e the r  oxygen of th i s  group is  c lo se  
to the boa t - ax i a l  C-4 hydrogen  for  m o s t  of the t i m e ,  
a s  can  be s een  in  S t u a r t - B r i e g l e b  mode l s .  

The b o a t - e q u a t o r i a l  pos i t ion  of the  methy l  a t  C-2 
i s  conf i rmed ,  in  the f i r s t  p lace ,  by a c o m p a r i s o n  
with the  s p e c t r u m  of 2 - m e t h y l - I ,  3 -d ioxane  d e s c r i b e d  
by one of us  [6] with the equa to r ia l  pos i t ion  of the  
methyl  i n  the  cb3 i r  con fo rma t ion  (6 = 1-19 ppm) in  
v iew of the fac t  that  in  Ib the  pos i t i on  of the  denb le t  
men t ioned  i s  6 = 1 .20  p p m  and th i s ,  tnk lng  into account  
the data  of the t ab le  men t ioned ,  m u s t  show the boa t  
conformat ion ,  s i nc e  in  th i s  confo rma t ion  the  change  
in  the chemica l  shif t  of t hese  p r o t ons  in  the  d i r e c t i o n  
of high f ie lds  m u s t  be  somewhat  s m a l l e r  than  in  the 
cha i r  confo rma t ion  (in Ia  6 = 1 .21 ppm) and,  in  the  
second  p lace  by a c o n s i d e r a t i o n  of the chemica l  shif t  
of the quadrup le t  of the hydrogen  a tom at  C-2 ,  the  
pos i t ion  of which (6 = 4 .45  ppm) r e m a i n s  unchanged  
(as p r e d i c t e d  by the  e s t ima te s )  in  both i s o m e r s  and 
shows the axial  pos i t ion  of th i s  a tom.  

The comple te  equ iva lence  of the  p r o t ons  of the  
CH 2 groups  a t  C-4 and C-6 of the  r i n g  g ives  i n t e r e s t -  
ing i n f o r ma t i on  on the dynamics  of the pu l s a t i on  of 
the 1, 3 -d ioxane  r ing-  Accord ing  to the e s t i m a t e s ,  
the p ro tons  of the  4-CH 2 group m u s t  be  apprec iab ly  
nonequiva len t ,  in  c o n t r a s t  to the  6 -CH 2 p r o t ons  the 
nonequ iva lence  of which m u s t  be  only 0 .16 ppm,  as 
i s  ac tua l ly  the ca se  in  the s p e c t r u m  of the h igh-bo i l ing  
i s o m e r s  of compounds  of type B. 

In the ca se  cons ide red ,  as  was  sugges ted  above,  
the oxygen is  ad jacen t  to the  CH 2 group  for  m o s t  of 
the  t ime ,  whi le  the an i so t ropy  of i t s  u n s h a r e d  p a i r  
d e c r e a s e s  the nonequ iva lence  of t hese  p r o t o n s .  In 
addit ion,  the sma l l  widths  of the l i ne s  of the two 
me thy lene  groups  of the r i n g  shows the  p r e s e n c e  of 
a pu l sa t i on  of the 1 , 3 - d i o x a n e  r i n g  be tween  the  two 
" twis ted f o r m s  n obta ined  f r o m  the u n s y m m e t r i c a l  
boat .  

The r e s u l t s  of NMR spec t roscopy  a r e  c on f i rmed  
by the m e a s u r e m e n t s  of the dipole  m o m e n t s  of Ia  
(Pexp = 1 .20  D) and Ib (Pexp = 2 . 2 4  D) which a r e  in  
a g r e e m e n t  with the con fo rma t ions  tha t  we have adopted 
[1, 3 - 5 ] .  

Thus ,  an a n a l y s i s  of the DMR s p e c t r a  and  a c o n -  
s i d e r a t i o n  of the dipole  m o m e n t s  of Ia  and Ib l eads  
to a proof  of the  t r a n s  conf igura t ion  for  Ia  and the 
p r e d o m i n a n t  cha i r  con fo rma t ion  and c i s  conf igura t ion  
of Ib and p u l s a t i o n s  of th i s  m o l e c u l e  be tween  two 
~twist con fo rma t ions  ~ b a s e d  on an  u n s y m m e t r i c a l  
boat ,  which i s  shown on the  r i gh t  of F ig .  3. The c o n -  
f igu ra t ion  and con fo rma t ion  of the s t e r e o i s o m e r s  
of compounds  ]I, lIT, XIV, XV, and XVI w e r e  a l so  
d e t e r m i n e d  by the PMR method.  The chemica l  sh i f t s  
and sp in  i n t e r a c t i o n  cons t an t s  JHH'  of the  p r o tons  
of the  func t iona l  groups  a r e  s u m m a r i z e d  in  Tab le  3. 
The r u l e s  m e n t i o n e d  above a l so  apply to these  c o m -  
pounds  with the  except ion  tha t  the h igh -bo i l i ng  i s o m e r s  
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e x i s t  i n  a n  u n s y m m e t r i c a l  b o a t  c o n f o r m a t i o n  w i t h o u t  
p u l s a t i o n s  b e t w e e n  t w o  ~ t w i s t  f o r m s ,  n T h i s  c a n  b e  
s e e n  f r o m  t h e  b r o a d e r  r e s o n a n c e  l i n e  of t h e  m e t h y l e n e  
p r o t o n s  a t  t h e  r i n g  w h i c h  i s  c h a r a c t e r i s t i c  f o r  e a c h  
of  t h e  c o m p o u n d s  of  t y p e  A c o n s i d e r e d .  

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

The starting materials for the synthesis of the 5-alkoxymethyl-2- 
alkyl(aryl)-5-alkyl-1, 3-dioxanes were 2-methoxymethyl-2-methyl- 
propane-I, 3-diol [bp 9'20C (2 Irma), dZ4 ~ 1.0599, n~ 1.4523]; 2- 
rnethoxymethyl-2-propylpropane-1, 3-diol [bp 109" C (3 ram}, 

20 n~ 1. 4560]; 2-methoxymethyl-2-isopropylpropane-1, d 4 1.0139, 
3-diol [bp 112 ~ C (5 ram), d 2~ - o 4 1.0257, ~ 1.4553]; 2-isol~o p- 
oxymethyl-2-methylpropane-1, 3-diol [bp 89 ~ C (1 mm); dZ4~ 0.9870, 
n~ 1.4430]; and 2-isopropoxymcthyl-2-isopropyl-l,3-propanediol 
[bp 113 ~ C (3 ram), d] ~ 0.9793, nz~ 1.4510], and also freshly dis- 
tilled or recrystallized and previously carefully dried and purified 
acetaldehyde, isobnt]raldehyde, isovaleraldehyde, enanthaldehyde, 
crotonaldehyde, cinnamaldehyde, henzaldehyde, salicaldehyde, 
and vanillin, the constants of which coincided with those given in 
the literature. KU-1 cation-exchang~ in the hydrogen form was 
used as catalyst. 

The synthesis of the dioxanes of type A was carried out by the 
method which we used previously to obtain 1, 3-dinxanes of type 
B [a, 51. 

Data characterizing the properties of the 5-alkoxymethyl-2- 

alkyl(aryl)-l, 3-dinxanes synthesized are given in Table 1. 

The distillatiom were carried out day and night in an efficient 

total condensation column of 37 theoretical plates at reflux ratios 

of 60 (II, XIV, XV), 90 (XVI). 100 (I)~ and 180 (HI). The dis- 
tillatinus were usually carried out with ~40 g of the mixture of 
isomers and from 16 to 18 fractious were collected, the first and 
last 6-7 fxactiom containing the individual isomers (~ee Table 2). 

The PMR spectra were taken under the conditions that we have 
described previously [1] at a proton resonance frequency of 60 MHz 
and a temperature of 21 ~ C on a spectrometer of type PYa-2303 
built by SKB AP AN SSSR [Special Design Bureau, Academy of 

Sciences of the USSR]. The lime for recording the spectra was 500 
see and the rate of sweep of the magnetic field was 0.2 mOe/sec. 

The dipole moments were measured and calculated by L. K. 
Yuldasheva and R. Arshinova, to whom the authors express their 
heart] thanks. 
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