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XIX. The S t e r e o i s o m e r [ s m  of Some 2, 5 - D i a l k y l - 5 - c ~ - a l k o x y e t h y l - 1 ,  3 - d i o x a n e s *  
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K h i m i y a  G e t e r o t s i k l i e h e s k i k h  Soedineni i ,  Vol.  3, No. 2, pp. 195--203, i967 

UDC 547.841 : 541.67 : 543.544 : 542.952. i  

Using PMR spectra and GL chromatograms, it is shown that 2, 5-di- 
methyl-, 2-isopropyl-5-ethyl-, 2, 5-diisopropy!-5-cc-isopropoxy- 
ethyt-1, 8-dioxane are mixtures of isomers. Efficient columns are 
used to fractionare these mixtures into the individual isomers, 
purities being checked by GLC, From P/v~ spectra and dipole mo- 
ments it was concluded that the !ow-boiling isomers of the stereo- 
isomeric dioxanes ate ~rans forms with chair configuration, while 
the high-boiling isomers are cis, and have the unsymmetrical 
boat-shaped configuration. 

P r e v i o u s  p a p e r s  gave i n f o r m a t i o n  r e g a r d i n g  the 
s y n t h e s i s  of s o m e  2, 5 - d i a l k y l - 5 - ~ - a l k o x y e t h y l - 1 ,  3-  
d ioxanes ,  (I),  and t h e i r  s e p a r a t i o n  into i s o m e r s  
[ 1 - 5 ] .  Cont inuing the work ,  we have  now s e p a r a t e d  
the s t e r e o i s o m e r s  of s o m e  I compounds  with an i s o -  
p r o p y l  group at  p o s i t i o n  2. The p r o p e r t i e s  of these  
s t e r e o i s o m e r s  have  been  c o m p a r e d  with those  of the 
s t e r e o i s o m e r s  of  the s i m p l e s t  compound 2, 5 - d i m e t h y l -  
5 -c~-me thoxye thy l -1 ,  3 - d i o x a n e  (H). F r o m  t h e s e  
r e s u l t s  i t  was  p o s s i b l e  to d r aw  def in i t e  conc lus ions  
r e g a r d i n g  the conf igu ra t ions  and c o n f o r m a t i o n s  of the 
d ioxanes  I. 

The p r o p e r t i e s  of the fo l lowing s t e r e o i s o m e r s  of 
I w e r e  inves t iga t ed :  2 - i s o p r o p y l - 5 - e t h y l - 5 - c ~ - m e t h o x y -  
e t h y l - l ,  3 - d i o x a n e  (III); 2, 5 - d i i s o p r o p y l - 5 - a  - m e t h o x y -  
e t h y l - l ,  3 -d ioxane  (IV) ; and 2, 5 - d i i s o p r o p y l - 5 - , ~  - i s o -  
p r o p o x y e t h y l - 1 ,  3 - d i o x a n e  (V). 

H~C OCH:~ -OCH 

ppm 4 ~ ~ 

Fig. i. PMRspectrum of 2, 5-di-- 
methyl~5--c~-methoxyethyl-l, 3- 

dioxane (mixture of isomers) at 

v 0 = 24.342 Me, YaMR-KGU-i 

s p e c t r o m e t e r .  

T h e r e  is  qui te  e x t e n s i v e  i n f o r m a t i o n  r e g a r d i n g  
1, 3 - d i o x a n e s  r e g a r d e d  as  h e t e r o  ana logs  of c y c l e -  
hexane ,  but  p o s s e s s i n g  a n u m b e r  of p e c u l i a r i t i e s  

* F o r  P a r t  XVIII s e e  [14!, 

[6-8]~ In p a r t i c u l a r  1, 3 i n t e r a c t i o n s  in these  c o m -  
pounds a r e  weakened,  and in a n u m b e r  of c a se s ,  
t h e r e  can ex i s t  in add i t ion  to the s t ab le  c h a i r  c on f igu ra -  
t ion the equa l ly  s t ab le  boat  shape [9]. Hence i n v e s t i -  
gat ion of the s t e r e o i s o m e r i s m  of s y s t e m s  such as  I 
is qui te  i n t e r e s t i n g  in connect ion  with deve lop ing  
s t e r e o - c h e m i c a l  concep t s .  

rain 30 ~0 'io 0 

Fig. 2. Gas chromatogram of the 
mixture of stereoisomers of 2, 5- 

dii s opropyl- 5 -~ - me thoxye thyl- i, 

3-dioxane (IV). Ratio of isomers 

57:43%. 

Inves t i ga t i on  of the PMR s p e c t r a  of I I - V  showed 
that, as  expec ted ,  they w e r e  not  s ing le  compounds ,  
but  m i x t u r e s  of s t e r e o i s o m e r s .  Thus i nves t i ga t i on  
of the  PMR s p e c t r u m  of II showed it to conta in  two 
i s o m e r s ,  amount ing  to 66% and 34% of the whole  
(Fig .  1). Th is  was  i n f e r r e d  f r o m  the p e c u l i a r i t i e s  
c h a r a c t e r i s t i c  of the s p e c t r u m  of IIo 

The PMR s p e c t r a  of the compounds  which we have  
i n v e s t i g a t e d  a l so  show that  a t  r o o m  t e m p e r a t u r e  t h e r e  
a r e  no s igns  of i n v e r s i o n  of the r i n g s  of I.  In the 
s p e c t r u m  of II the me thoxy l  g r o u p ' s  r e s o n a n c e  l ine  

is  s p l i t  into two componen t s ,  whi le  i t  is  known f r o m  
the l i t e r a t u r e ,  and f r o m  l i s t s  of PMR s p e c t r a  [10], 
that  me thoxy l  group peaks  l ack  sp in  m u l t i p l i c i t y .  
The sp l i t t i ng  of the me thoxy l  groupWs l ine  can only 
be exp la ined  by the spec imen~s  conta in ing  two s t e r e o -  
i s o m e r s ,  and d e t e r m i n a t i o n  of the r e l a t i v e  to ta l  in-  
t e n s i t i e s  of the componen t s  of the l ine  e na b l e s  a 
conc lus ion  to be r e a c h e d  r e g a r d i n g  the r a t i o  of the 
amount s  of the i s o m e r s ,  as  s t a t ed  above .  

Gas  c h r o m a t o g r a p h y  led  to a s i m i l a r  conc lus ion  
r e g a r d i n g  the s y n t h e s i z e d  compounds  of the I s e r i e s .  
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Com- 
pound 
no. 

m m 

Ste  :o- 
isol er* 

II a 
b 

IIl a 
b 

IV a 
b 

V a 
b 

Table 1 

P r o p e r t i e s  of S t e r e o i s o m e r i c  2, 5 - D i a l k y l - 5 - - ~ -  
a lkoxye thy l -1 ,  3 - d i o x a n e s  

Bp, ~ MRo 
(pressure, 

ram) Foum Taler aMRc 
atea 

74.5,5,5  ,9.6,0.9800 0.0048.,.4330,0.0017 46.23 46.49 0.26 
84.1(15,5) I 10.9848 11.43471 46.10 o.39 

t6.0,0.0578 0.0027  r 60.13 60.3, 0.2  
'62.5(0,I) I ]o.96o5 59.82 0.52 
671 0,i  ,32 i0.9524 o oo 4j   4jo.oo   64.;6 647  
70.3 (0, I ) 10.9658 [ L45151 64.21 0.56 
81.5(1,07 5.010.9408 0.0028112~4433~10.0025 73.34 74.~0 0.86 
86.5(1,0) [0.9436 [ _ _ 73.25 0,95 

Proportion 
of  s t e r e o -  
isomer, % 

65.0 
35.0 
66.0 
34.0 
57.0 
43.0 
50.0 
40.0 

*In every case a is the low-boiling isomer, b the 
high-boiling one, 

Thus the c h r o m a t o g r a m  of IV a l so  i nd i ca t ed  that  th is  
p a r t i c u l a r  d ioxane  was  a m i x t u r e  of two s t e r e o i s o m e r s  
p r e s e n t  in a l m o s t  e q u i m o l e c u l a r  amounts  (F ig .  2). 

In view of wha t  has  been  s t a t ed  above,  an a t t e mp t  
was  m a d e  to s e p a r a t e  the m i x e d  s t e r e o i s o m e r s  of I 
by  f r a c t i o n a t i n g  through e f f i c i en t  to ta l  condensa t ion  
co lumns .  The l i t e r a t u r e  d e s c r i b e s  s o m e  c a s e s  of 
s e p a r a t i o n  of 1, 3 - d i o x a n e s  into s t e r e o i s o m e r s ,  but  
in a l l  c a s e s  [11-13]  s e p a r a t i o n  was b a s e d  on f r a c -  
t ional  c r y s t a l l i z a t i o n  e i t h e r  of the ac tua l  d ioxanes ,  
o r  of d e r i v a t i v e s  of t hese .  1, 3 -D ioxanes  have not  
p r e v i o u s l y  been  s e p a r a t e d  by  f r a c t i o n a t i o n  through 
e f f i c i en t  co lumns .  

The  p r e s e n t  p a p e r  g ives  da t a  r e l a t i n g  to s e p a r a t i o n  
of fou r  m i x t u r e s  of s t e r e o i s o m e r i c  1, 3 - d i o x a n e s  into 
the ind iv idua l  i s o m e r s .  T a b l e  1 g ives  the p r o p e r t i e s  
of the c o r r e s p o n d i n g  g e o m e t r i c a l  i s o m e r s .  The 
p u r i t i e s  of the i s o m e r s  w e r e  checked  by  gas  c h r o m a -  
tog raphy .  Study of the c h r o m a t o g r a m s  showed the 
i s o m e r s  i s o l a t e d  to be  99-99 .8% p u r e .  

V a r i o u s  h y p o t h e s e s  can be given fo r  d e m o n s t r a t i n g  
the conf igu ra t ion  of each s t e r e o i s o m e r .  A c c o r d i n g  to 
the A u w e r s - S k i t a  ru le ,  if the o r i e n t a t i o n  is  to be  r e -  
l a t ed  to the c l a s s  of 1, 3 - d i o x a n e s ,  a l l  the l o w - b o i l i n g  
i s o m e r s  with l ower  cons tan t s  (Table  1) a r e  to be 
d e e m e d  t r a n s  i s o m e r s .  Al l  the h i g h - b o i l i n g  i s o m e r s  
a r e  d e e m e d  c is  i s o m e r s .  However ,  i t  is  g e n e r a l l y  
known that  the ana logy  me thod  i s  not  the bes t ,  and 
f u r t h e r m o r e ,  that  the A u w e r s - S k i t a  r u l e  has  been  
shown to be  w r o n g  in v e r y  m a n y  c a s e s .  Also,  such  
a r g u m e n t s  do not  so lve  the p r o b l e m  of conf igu ra t ion  
of the i s o m e r s .  A c t u a l l y  in the c a s e  in ques t ion  a 
n u m b e r  of add i t i ona l  p r o b l e m s  a r i s e :  which is  the 
c is  and which the t r a i l s  i s o m e r ,  what  i s  the p o s i t i o n  
of the s u b s t i t u e n t  which m o v e s  on p a s s i n g  f r o m  one 
i s o m e r  to the o ther ,  w h e t h e r  a t  p o s i t i o n  2 o r  p o s i t i o n  
5 (in the s t a b l e  c o n f i g u r a t i o n ) ?  The p r o b l e m  of r i ng  
c o n f o r m a t i o n  i s  a l so  unso lved .  P r o m i n e n t  i s  the 
f ac t  that  the a x i a l  va l ence  at  p o s i t i o n  5 in the c h a i r -  
shaped  con f igu ra t ion  i s  not  the u sua l  ax i a l  va l ence .  
I t  is  the only  ax ia l  va lence  on one s ide  of the r ing .  
The s u b s t i t u e n t  n e a r  th i s  va l ence  does  not  undergo  

1, 3 i n t e rac t ion ,  i t s  pos i t i on  m a y  be  m o r e  f a v o r a b l e  
than that  of o t h e r  ax ia l  subs t i tuen t s ,  as  can be s een  
with S t u a r t - B r i g l e g  m o d e l s .  We p r e v i o u s l y  p r o p o s e d  
ca l l i ng  this  va lence  a " s t e m  ~ one [14]. 

Study of the PMR s p e c t r a  of the s t e r e o i s o m e r i c  Is 
g ives  qui te  def in i te  a r g u m e n t s  r e g a r d i n g  this p r o b l e m ,  
and a l so  r e g a r d i n g  the m o s t  p r e f e r r e d  c on fo rma t ion  
of each i s o m e r .  F i g s .  3 and 4 show the s p e c t r a .  
F ig .  3 shows that  the s p e c t r a  of the s t e r e o i s o m e r s  
a r e  e s s e n t i a l l y  d i f f e ren t .  I t  was  n a t u r a l  to s t a r t  
ana lyz ing  the s p e c t r a  of the ind iv idua l  i s o m e r s  by 
ana lyz ing  the s p e c t r a  of the  s i m p l e s t  of them,  H. 

In a p r e v i o u s  p a p e r  [15] one of the p r e s e n t  au tho r s  
showed that  unde r  condi t ions  of f a s t  r i ng  i nve r s ion ,  
p ro tons  of the group - - (O) - -CH-- (O) - -  in 1, 3 - d i o x a n e s  
r e s o n a t e  at  5 = 4.65 ppm (~- = 5.35 ppm).  In the  
a b s e n c e  of i n v e r s i o n  the e q u a t o r i a l  p ro tons  r e s o n a t e  
in a l o w e r  f i e ld  than do ax ia l  ones .  

F i g s .  3 and 4 show that  a t  r o o m  t e m p e r a t u r e ,  the 
r i n g s  show no s igns  of i n v e r s i o n ,  and that  the c h e m i -  
cal  sh i f t  of the p ro tons  in the group - - (O) - -Ctb - (O) - - -  
is  5 = 4.40 �9 0.02 ppm ( c e n t e r  of quadrup le t )  for  both 
i s o m e r s .  

The m e t h y l  group a t  p o s i t i o n  2 has  the s a m e  c h e m -  
i ca l  sh i f t  in both i s o m e r s .  Hence  i t  can be concluded  
that  the conf igu ra t ions  of the subs t i t ue n t s  at  pos i t i on  
2 in the two i s o m e r s  a r e  the s a m e ,  wi th  the  hydrogen  
ax ia l  and the m e t h y l  group e q u a t o r i a l .  Hence  the 
s t e r e o i s o m e r s  d i f f e r  with r e s p e c t  to the conf igura t ion  
of g roups  n e a r  C - 5 .  

F ig .  3 shows that  only  the s p e c t r u m  of the low-  
bo i l i ng  i s o m e r  II has  a s i ng l e t  peak  with an a n o m -  
a lous ly  low value  fo r  the c h e m i c a l  shif t ,  6 = 0.42 ppm, 
which we a s c r i b e  to ax ia l  me thy l  at  p o s i t i o n  5. That  
conc lus ion ,  and the nex t  one, a r e  b a s e d  on t h e o r -  
e t i c a l l y  p r e d i c t e d  va lues  fo r  p r o t o n  sh i f t s  in 5, 5 - d i -  
m e t h y l - l ,  3 -d ioxane ,  a r i s i n g  through m a g n e t i c  an i -  
s o t r o p y  e f fec t s  of c h e m i c a l  bonds  (McConnel l  t heo ry  
[16]) and th rough  the. e l e c t r i c  f i e ld  of m o l e c u l a r  
d ipo l e s  ( B u c k i n g h a m - M u s h e r  t h e o r y  [17-18] )  as  wel l  
as  on a n a l y s i s  of the S t u a r t - B r i g l e g  m o d e l  of m o l e -  
cu le  II, and s tudy  of d ipo le  m o m e n t s  of s t e r e o i s o m e r s .  
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Note: H A = H-axia l  in the positions 4 and 6; H B = H-equatorial  in the 

same positions; H a = H-axia l  in position 2; H 6 = H-bowsprit (boat); 

Hr H-flagstaff (boaO o 

Fig.  3. PMR s p e c t r a  of s t e r e o i s o m e r i c  2, 5 -d i -  
m e t h y l - 5 - a - m e t h o x y e t h y l - 1 ,  3 -d ioxanes .  Top: 
low-boi l ing  i s o m e r  IIa;  bottom: h igh-bo i l ing  one 

IIb. F o r  plot t ing condi t ions  see  text.  
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Table 2 gives r e su l t s  of calculat ions.  There  col-  
umns headed A5 give total  non-equivalence of axial  
and equator ia l  r ing protons .  This is  the f i r s t  t ime in 
the l i t e r a tu r e  that lone e lec t rons  pa i r s  (2pz 2) of r ing 
oxygen atoms have been taken into account. The data 
of Table 2 show that for  the cha i r  configuration, the non- 
equivalence of protons at C-4 and C-6 is about 0.3 ppm, 
i . e .  large,  that it  is  smal l  for  C-6 protons in the 
unsymmet r i ca l  boa t -shaped  configuration, but that 
it  is r e l a t ive ly  la rge  at C-4 (~ 0.4 ppm). Looking at 
the PMR spec t r a  of the individual s t e r e o i s o m e r s  
(Figs .  3 and 4), i t  i s  seen that the methylene protons 
of low-boi l ing i s o m e r s  give a wide absorpt ion band. 
Consequently the low-boil ing i somer s  have the cha i r  con- 
f igurat ion.  Comparison of the dipole moment  as ca lcu-  
lated theore t ica l ly  (Pcalc ~" 1.16 D, for  the equator ia l  
configuration of the 5 -a -me thoxye thy l  group) with 
that found exper imenta l ly  (Pexp = 1.15 D) as a means  
of studying r ing conformation of the low-boi l ing 
i s o m e r  II, leads to the same conclusion.* 

It is  r a t h e r  difficult  to se t t le  the question of the 
d isposi t ion  of the subst i tuents  at posi t ion 5. The data 
of Table 2 show that the peak of the axial  methyl  group 
near  carbon C-5 in 5, 5-d imethyl -1 ,  3-dioxane (VI) 
must  subs tan t ia l ly  be d isp laced  in the d i rec t ion  of a 
weaker  f ield as compared  with the usual resonance  
posi t ion for  methyl  protons .  The peak of the equa- 
to r ia l  methyl group must  be d isp laced  insignif icant ly  
in the same d i rec t ion .  Actual ly  the spec t rum of II 
has an anomalous peak 5 ~ 0.42 ppm, p r e sen t  only 
in the spec t rum of low-boi l ing i somer .  Hence it 
is imposs ib le  to draw d i r ec t  conclusions regard ing  
the configuration of II f rom the data of Table 2 only. 
However i t  is not poss ib le  to t r ans fe r  the data  of 
Table 2 d i r ec t l y  to a study of the configuration and 
conformation of II.  

Actual ly  VI has two ident ical  methyl  groups,  while 
II has two non- ident ica l  groups, one containing an 
oxygen atom which cannot fai l  to have an addit ional 
effect on the chemical  shif ts .  If, s t a r t i ng  with the 
data of the table for  the d i rec t ion  of the chemical  
shift, I Ia  is  a sc r ibed  a c is  configurat ion with an 
axial  (stem) posi t ion for--CH(OCH3)--CH3, this is  
contradic ted  by ana lys i s  with S tua r t -Br ig l eb  models ,  
dipole moments ,  and genera l  s t e r eoehemica l  p r inc ip le s .  
Actual ly  S tua r t -Br ig l eb  models  show that the ~ - m e t h o -  
xyethyl  group at tains r e l a t ive ly  f r ee  rota t ion only 
when i t  is  equator ia l .  Compar i son  of ca lcula ted and 
found dipole moments  also leads  to the conclusion that 
the ~ -methoxyethyl  group must  be equator ia l  in IIa.  
It is  not ha rd  to see that this fa l l s  comple te ly  into 
l ine with the genera l  ru les  of conformat ional  ana lys i s .  
Hence i t  is  more  probable  that IIa has the t rans  con- 

f igurat ion.  
How then is the contradic t ion  of the data  of Table 

2 to be expla ined? If s i m i l a r  calculat ions  a r e  made 

*The author thanks L. K. Yuldasheva for  d e t e r -  
mining and ca lcula t ing  the dipole moments  of IIa and 

IIb. 

without taking into account the lone e lec t ron pa i r  of 
file oxygen aLoms, Lhe re la t ionship  found is the con- 
verse  of that indicated by Table 2, i . e .  calculat ion 
shows that the peak of an axial methyl should be 
shifted towards s t ronger  f ields by 0.268 ppm. Con- 
sequently with i Ia  there  is  some effect apparent ly  
neut ra l iz ing the anisotropic  effect due to lone e lec t ron 
pa i r s  of the oxygen atoms.  Only the oxygen of the 
methoxyl group can exhibit  such an effect.  Study of 
S tuar t -Br ig leb  models  makes it poss ib le  to under-  
stand the effect of methoxyl oxygen. Detai led quanti-  
tative analys is  is  rendered  difficult  by the s ize  of 
the calcula t ions .  Considerat ion of the problem using 
S tuar t -Br ig leb  models,  in conjunction with the spec-  
t rum leads  to the conclusion that the assumption put 
forward  above is co r r ec t .  

Protons  of CH 2 groups at posi t ion 4 and 6 give 
peaks cha rac t e r i zed  by non- ident ica l  non-equivalence 
(see Fig.  3). This can be understood if i t  is  admit ted 
that the methoxyl oxygen has a g r e a t e r  effect on one 
CH 2 than the other  (Table 2 shows that this conclusion 
is also a deviat ion f rom analys is  of the spec t rum of 
VI). This means that the c~-methoxyethyl group is 
r e l a t ive ly  r ig id ly  bound in space, and lacks full  op- 
portuni ty  to ro ta te  f r e e l y .  Obviously this is  due to 
mutual repuls ion between the r ing and methoxyI oxy- 
gen a toms.  Such fixing of the c~-methoxyethyl group 
can be r eve r sed ,  and hence opposite in sign to the 
effect of axial  methyl ,  thus n e u t r a l i z i n g  the shift  due 
to the anisotropy of the magnet ic  suscept ib i l i ty  of 
the lone pa i r  of e lec t rons  of the oxygen atom. 

Using these arguments ,  the peak at:6 = 0.42 ppm 
can be a sc r ibed  to an axial  methyl group, so that i t  
can be concluded that the configuration of IIa is  t rans ,  
and that the conformation is p r i m a r i l y  the chair  one. 

The following conclusions can be drawn regard ing  
the configuration and main conformation of l ib.  The 
configuration of Ilb can be only the converse  of IIa, 
i . e .  i t  is  the eis  i s o m e r .  This is  shown by the ab-  
sence of a peak with an anomalously  low chemical  
shift  for  the methyl group at posi t ion 5, and also by 
the componndts dipole moment  (~exp = 2.65 D, # c a l c =  
= 2.60 D for the unsymmet r i ca l  boat).  Of all  the 
poss ib le  conformations of IIb, it  can be a sc r ibed  the 
quite definite configurat ion of the boat  shape. This 
follows f rom ana lys i s  of i ts PMR spect rum,  which 
shows c l e a r l y  the i nequa l i~  of the protons of the 
CH 2 groups,  at  posi t ions  4 and 6. As Table 2 shows, 
the non-equivalence of these protons is poss ib le  only 
if IIb has an uns ym m e t r i c a l  boa t - shaped  configuration.  

Conclusions drawn f rom analyzing the s pec t r a  of 
IIa and IIb can be used to cons ider  the s pe c t r a  of 
III-V (a and b). Fig .  4 shows that in the s pec t r a  of 
the low-boi l ing  i s o m e r s  I I I - V  (a) the chemica l  shift  
for  the methoxyl groups is  a lmos t  Lhe same (5 = 3.20 
ppm) as that of the aimlogous group in IIa. In all  
the s p e c t r a  the methylene protons of the 2-i-C3H 7 
group give a wide mul t ip le t  band with an average  
shift of 1.55-1.72 ppm, Spin-spin interaction of this 
proton with the moment of the proton of the group 

--(O)--CH--(O)-- takes place with constant JH--C--H = 
= 2.55 cps~ while with methyl protons it takes place 
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with, on the average, a constant JCH3---H = 7 cps. 
Hence resonance of the proton of the group--(O)--  
--CH--(O)-- gives a doublet where, as with II, with 
the low-boiling i somers  this line is shifted towards 
lower fields as compared with the high-boiling ones. 
The character  of the resonance of the methylene 
protons at C-4 and C-6 with the low-boiling i somers  
III-V (a) resembles  the spectrum of IIa, while the 
spectra  of the high-boiling i somers  HI-V (b) are  
like the spectrum of IIb. 

Hence it can be concluded that all low-boiling 
i somers  are trans isomers ,  existing pr imar i ly  in 
the chair conformation, while the high-boiling iso- 
mers  are cis isomers ,  existing mainly as the boat- 
shaped configuration. 

EXPERIMENTAL 

Previously synthesized [3, 4] compounds of the I 
ser ies  were used to investigate the s tereochemical  
problems.  

PMR spect ra  of I I -V were observed at a frequency 
v 0 = 60 Mc, using a RYa NMR spect rometer  made 
by SKB, AS USSR. The conditions were those which 
we previously used [19], at room temperature AH/At ~ 
~0.2 mOe/sec . ,  The peak positions were specified, 
in all cases,  in relation to the tetramethylsilane (TMS) 
peak, chemical shift, 5TMS = 0. Peak positions were 
determined by the side-bands method and controlled 
to frequency v 0 = 24.342 Mc using dual standards 
(TMS and C6HG). The specimens were 40% solutions 
of the compounds in CC14. 

Gas chromatography analysis* was carr ied  out with 
a LKhM-5 SKB IOKh AS USSR instrument using a cur -  
rent of helium and a ca tharometer  detector.  The 
liquid phase was polyethylene glycol (1.5%) supported 
on sodium chloride. The column was 4 m long, 
temperature  100 ~ column inlet p re s su re  0.4 atm. 

Fractionation.  Two total-condensation fract ion-  
ating columns were used for sharp fractionation; No. 
1 had 20 t .p.  and No. 2 37 top. Both had ground 
glass joints. 

2, 5-Dimethyl-5-~-methoxyethyl-1 ,  3-dioxane (II). 
The mixture (41.0 g) was distilled through No. 2 col- 
umn, reflux ratio 60, and 10 cuts were taken. F r a c -  
tions 2-4 (total weight 18.3 g) and fractions 7-8 (to- 
tal weight 8.4 g) had the same constants which are 
shown in Table 1. 

2-Isopropyl-5=ethyl-c~-methoxyethyl-1,  3-dioxane 
(III). The mixture (47.0 g) was distilled continuously 
for 24 hrs  through column No. 2, reflux ratio 55. 
Eleven cuts were taken, Nos. 3-6 (total weight 21.2 g) 
had the same constants, and so did nos. 9-11 (total 
weight 13.4 g, see Table 1). 

2, 5-Diisopropyl-5--c~-methoxyethyl-1, 3-dtoxane (IV). 
The mixture (43.0 g) was distilled continuously for 
24 hr, through column No. 2, at reflux ratio 60. El- 
even cuts were taken, nOSo 3-5  (total weight 13.7 g) 

having the same constants. Table 1 gives propert ies  
of the i somers .  

2, 5-Diisopropyl-5-~ -isopropylethyl-l, 3-dioxane 
(V). The mixture (43.0 g.) was distilled continuously 
for 24 hr through column No. 2, using a reflux ratio 
of 60. 10 cuts were taken, nos. 1-3 (total weight 
13.2 g) and nos. 7-9 also (total weight 16.0 g) had 
the same physical constants. 

The authors wish to express their thanks to B. A. 
Kazanskii, B. A. Arbuzov, and A. L. Liberman, 
for help in carrying out the above work. 
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