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The reduction of alkoxymethylalkylmalonic esters with l i thium alu- 
minum hydride has given previously unknown 2-a lkyl -2-a lkoxyme-  
thyl-1,  3-propanediols, and by the condensation of these with ketones 
six previously unreported 2, 2, 5- t r ia lkyl-5-alkoxymethyl-1,  3-dioxanes 
have been synthesized. The PMR spectra of  these compounds have 
been studied and the unsymmetrical  boat conformation has been 
shown for the 2, 2, 5- t r ia lkyl-5-alkoxymethyl-1,  3-dioxanes. The 
causes of the stereoehemical features of the compounds mentioned 
are discussed. 

Developing our investigations in the field of the 
chemistry of alkoxy compounds [1,2] and, in par t i -  
cular, the study of the s tereoehemistry  of alkoxyalkyl- 
substituted s ix-membered heterocyclic systems [3-5], 
we have synthesized a number of alkoxymethylalkyl~ 
malonic es ters  (I), by the reduction of which with 
lithium aluminium hydride we have obtained previous-  
ly unknown 2 -alkyl-2 -alkoxymethyl-] ,  3-propanediols 
(II). By then condensing compounds II with ketones 
in the presence of KU-] cation-exchanger in the hydro-  
gen form we have obtMned the previously undescribed 
2 ,2 ,5- t r ia lky1-5-alkoxymethyl- ] ,  3-dioxane s (III): 

/COOC2H5 CICH20 R ROCH~c "COOC2H5 L i A I H  4 

. �9 

I 

ROCH 2 CH~OH - ROCH2 O R" 

R" --CH~OH KY-I 
II I l l  

The structure of compounds I was shown by con- 
sidering their PMR spectra.  Figure 1 gives the PMR 
spectrum of methoxymethylmethylmalonic es ter  (IV). 
The spectrum contains the multiplet bands usual for 
this group of compounds [6]. The chemical shifts of 
the methoxy group and the methylene protons of the 
methoxymethyl radical of the es ter  I do not coincide 
and are, respectively,  6 = 3.27 and 3.68 ppm. 

*For part XXH, see [5]. 

The structure of compounds II was also confirmed 
by an analysis of their PMR spectra.  Thus, a Con- 
sideration of the PMR spectrum of 2 -methyl -2-meth-  
oxymethyl-1,3-propanediol (V) shows that it contains 
the lines character is t ic  for such compounds [6]. As 
in the spectrum of compounds I, the resonance band 
of the methoxymethyl group in the spectrum of com- 
pounds II consists of two lines with 6 3.30 ppm 
(--OCH 3) and 3.50 ppm (--O--CH2). The presence 
in the spectrum of a singlet line with 6 4.47 ppm 
(2 H) showsthe existence in compound II of an inter-  
molecular hydrogen bond which is identical for both 
hydroxy groups, in contrast  to 2 -a lky l -2-a -a lkoxy-  
e thyl- l ,  3-propanediols that we studied previously, 
where one of the hydroxy groups possessed a hydrogen 
bond with a different energy [6]. 

The ketals of type III interested us because these 
compounds, although they belong to the type of 2- 
substituted 5-alkyl-5-alkoxyalkyl-] ,  3-dioxanes have 
certain differences from the 2,2, 5- t r ia lkyl-5-alkoxy-  
ethyl- l ,  3-dioxanes (VI) studied by us previously. In 
actual fact, the ketals III have substantial difference 
in the structure of the alkoxyalkyl group as compared 
with the ketals VI. In III, this group 

~ CH a 
CH3--CH~ ~ 0  R" 

vl 

has a smaller volume, not being branched, and all 

this can of course affect the stereoehemieal character- 
istics of Ill. 

The characteristic feature of the spectrum of 2,2, 
5-trimethy1-5-methoxymethyl-], 3-dioxane (VII) 

(Fig. 2) is the presence of a singlet peak [6 ]. 34 ppm 

(6 H)],which is due to the resonance of the two methyl 
groups at 2-C. We have considered a similar pheno- 
menon previously [5]. Furthermore, in papers pub- 

lished previously we l!ave shown that the methylene 

Table ] 
Roc.2~ coo%.~ 

Alkoxymethylalkylmalonie Esters  ~,_C(coo%, 

o Empirical 
n#~ f o r m u l a  

I 

1,4220 i C~oHzsO5 
1.4278 ] C12H2zO5 
1.4302 [ C1~H2~O~ 
1.4200 CI2H2~O~ 
1.4275 C14H2sOs 

Bp, "C{ 
(pres- I R R" ure ] d4~-~ 
ram) ! 

CH3 C,H~ 82(3) 1.0345 
CH3 C3H7 104(3) 1.0124 
CI:t3 i-C3H7 101 (3) 1.0240 
i-C~H7 CH~ 9t (2) 0.99-35 
i-C3H7 i-C3H7 112 (4) [ 0.9874 

c H C H % 

54.85 . . . .  8.61 55.03 8.31 6648 58 

58.40 9~8 5821 9~0 55 
60.94, 9,84 / 61 .29  9.55 54 
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CHz 
CHa 
CHa 
i-CaH7 
i-CaH7 

Table 2 

2 -Alkyl-2 - a l k o x y m e t h y l - l ,  3 -p ropaned io l s  

R" 

CH3 
C3H7 
i-CzH7 
CH3 
i-C3H7 

Bp, ~ 
(pl*e$- d4~0 nD~O 
ure 
mm) 

92(3) 1.0599 l 1.4523 
109(3) 11.0139 1.4560 
112(5)[ 1.0257 1.4553 
103(3) / 0.9870 1.4430 
119(3) i0.9793 1.4510 

Empirical / Found, % 

formula / C 

C6H1403 53.65 
CsHI803 59.28 
CsH1803 59.13 
CsH,sO3 59.17 
C10H2~O3 62.85 

ROCH 2 CH2OH 

~,~c~ctl20a 

Calculated, 
% 

FI C t4 

079 !iiii I 1.00 11.18 
11.19 11.18 
11.23 11.18 
11.74 1.65 

Yield 
% 

78 
74 
70 
60 
89 

protons  of the 4-C and 6-C r i n g  a toms are c h a r a c t e r -  
ized in the chai r  conformat ion ,  in the absence of 
i nve r s ion ,  by cons ide rab le  nonequiva lence ,  while in 
the boat  conformat ion  they are a lmos t  equivalent .  In 
the s p e c t r u m  of VII, the nonequivalence  of these 
p ro tons  is only 0.25 ppm (]5 Hz). These two fea tu res  
of the s p e c t r u m  of VII p e r m i t  the conc lus ion  that  the 

a conformat ion  of this group is the mos t  favorable  
one. At the same t i m e ,  the methylene  pro tons  of the 
methoxymethyl  group mus t  ex is t  main ly  in the reg ion  
of the d iamagnet ic  inf luence of the a -bond  of the boa t -  
axial methyl  group. The influence of the l a t t e r  group 
will  be d i f ferent  f r o m  that ca lcu la ted  for 5, 5 - d i m e -  
thy l -1 ,  3-dloxane [5] in view of the fact  that these 

molecu les  of the compound under  cons ide ra t ion  ex is t  
in the r e l a t i ve ly  r ig id  u n s y m m e t r i c a l  boat  con fo r -  
mat ion .  The chai r  conformat ion  is excluded for the 
r e a s o n s  given above, and the s y m m e t r i c a l  boat  con-  
fo rma t ion  because  of gene ra l  s t e r eochemiea l  laws.  
The absence of i n v e r s i o n  of the " c h a i r - c h a i r "  type 
is  shown by the fo rm of the r e sonance  band of the 
methylene  p ro tons  of the r i n g  (quadruplet  of a spin 
s y s t e m  of the AB type). The conc lus ion  of the u n -  
s y m m e t r i c a l  boat  conformat ion  is also conf i rmed  by 
the c o m p a r i s o n  of the dipole momen t s  m e a s u r e d  
(#found = ]" 84 D) and ca lcu la ted  for va r ious  con -  
fo rma t ions  (for the u n s y m m e t r i c a l  boat  with di f ferent  
conformat ions  of the alkoxymethyl  group #eale = I .  82, 
3.88,  and 2 . 6 0 D ) .  

The next  fea ture  of the PM:R spec t rum of VII is 
that the CH 3- and CH 2- pro tons  of the methoxymethyl  
group make a eon t r ibu t ion  to the sharp s ingle t  l ine 
with 6 3.26 ppm (5 H). The r e a s o n  for the shift of 
the r e sonance  l ine of the methylene  p ro tons  of this  
group into the r eg ion  of high f ie lds  in compar i son  
with the va lues  of the chemica l  shift  of this  group in 
aeycl ic  compounds ( IandI I ,  Fig.  ]) can be u n d e r -  
stood by cons ide r ing  a S tua r t -B r i eg l eb  model  of VII. 

In the boa t - equa to r i a l  pos i t ion  of the methoxy-  
methyl  group, i ts  f ree ro ta t ion  about the bond m e n -  
t ioned is l im i t ed  in such a way that the e the rea l  oxygen 
of this  group ex is t s  main ly  in the 4-CH 2 region ,  while 
the axis of s y m m e t r y  of the orbi ta l  of the u n s h a r e d  
pa i r  of e l e c t rons  of the oxygen (2p2z) of the methoxy 
group is d i rec ted  in such a way that it  d e c r e a s e s  
the nonequivalence  of the pro tons  of this group. Such 

ca lcu la t ions  were  c a r r i e d  out under  the condit ion of 
the s imul t aneous  f ree  ro ta t ion  of the equa tor ia l  and 
axial methyl  groups .  In the case of VII, the boa t -  
equa tor ia l  pos i t ion  is occupied not by a methyl  group 
but by a vo luminous  methoxymethyl  group the ro ta t ion  
of which is r e s t r i c t e d ,  as can be seen f rom models .  
This all leads  to a shift  in the r e sonance  s ignal  of 
the methylene  pro tons  of the - -CHf- -O--CH 3 group 
in the d i rec t ion  of g rea t e r  f ie lds .  

Thus, an ana lys i s  of the PMR spe e t r a  of the ketal  
VII leads  to a proof  of the u n s y m m e t r i c a l  boat  con-  
fo rma t ion  for this  compound with a boa t - ax ia l  a r r a n g e -  
men t  of the methyl  r ad ica l  and a boa t - equa to r i a l  
a r r a n g e m e n t  of the methoxymethyl  r ad ica l .  C o n s e -  
quently,  the s i m p l e s t  of the keta ls  III is s t e r e o e h e m i -  
eal ly analogous to the keta ls  VI. 

A cons ide ra t ion  of the PMR spe c t r a  of 2, 2 - d i m e -  
- t h y l - 5 - p r o p y l -  (VIII) and 2 , 2 - d i m e t h y l - 5 - i s o p r o p y l -  
(IX) - 5 - m e t h o x y m e t h y l - ] ,  3-dioxanes  leads  to s o m e -  
what d i f ferent  conc lus ions .  A compar i son  of the spec -  
t r u m  of VIII with that of VII shows the a lmos t  complete 
equivalence of the methylene  pro tons  of the r i ng  and 
the p r e s e n c e  of a s ingle t  peak of two methyl  groups 
at 2-C (6 l .  32 ppm).  This c i r c u m s t a n c e  p e r m i t s  the 
s t a t emen t  that this  ketal  ex is t s  in a conformat ion  
which is f lexible  and is poss ib ly  pu lsa t ing  between 
the u n s y m m e t r i c a l  boat  "twist  f o rms"  

In con t r a s t  to VII, in the s p e c t r u m  of VIII the 
methylene  p ro tons  of the methoxymethyl  group r e s o -  
nate in a lower  f ield (6 3.32 ppm) than the p ro tons  
of the methoxy group (6 3.28 ppm). This fact  may 
indicate  a change in the o rder  of a r r a n g e m e n t  of the 

Table 3 
R O C H2~/--Q CH a 

2 , 2 , 5  -Tr ia lky1-5  -a lkoxymethyl  - ] ,  3-dioxane s R," ~---~/c.~o'\ 

Calculated, I 
i Bp, ~ 3 Fou.d, ~ ~ I~ Yield, 

R R' i (pres- d4~O n~ ~~ Empirical 
i ure ! formula 
i mm) C H C 1I i % 

CH3 CH3 i 64(3) [ 0.9770 1,4373 C9H180,~ 61.93 10.59 62.04 10.41 66 
CH3 C3H7 76(3)] 0.9665 1.4378 CuH2gJs 65.23 10.80 65.31 I0.96 75 
CH3 i-C3H7 74(3) ] 0.9724 1.4400 CnH22Oz 65.19 10.76 65.3i 10.96 68 
i-C3H7 CH3 75(7) 0.9352 1.4260 CIIH2203 65.26 11,20 65.31 10.96 69 

J 0.9386 1.4350 C13H~603 67.90 11.09 67.78 11.38 81 i-C3H7 i-Call7 83(3) I 
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F i g .  ] .  PM:R s p e c t r u m  of m e t h o x y m e t h y l m e t h y ] m a l o n i c  
e s t e r  at  v 0 = 60 MHz;  i n t e r n a l  s t a n d a r d - - t e t r a m e t h y l -  

s i l a n e .  
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Fig .  2 PM:R s p e c t r u m  of 2 , 2 , 5 - t r i m e t h y l - 5 - m e t h o x y -  
m e t h y l - l ,  3 - d i o x a n e  at  2] ~ C; v 0 = 60 MHz.  

60 326 0'.8 0 6, ppm 
3.53 
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subs t i tuen ts  in VIII. In the molecule  of VIII the me tho -  
oxymethyl group probably  occupies the boa t - ax ia l  
pos i t ion .  This a s sumpt ion  follows f rom a compar i son  
of the PMR s p e c t r u m  of the pro tons  of VIII ment ioned  
above, in the f i r s t  p lace ,  with the r e s u l t s  of a con-  
fo rmat iona l  ana lys i s  of the molecule  of VIII a c c o r d -  
ing to which the alkyl subs t i tuen t ,  more  vo luminous  
than the methoxymethyl  group, should occupy the 
equa tor ia l  and not the axial  pos i t ion  and, in the second 
place ,  with the r e s u l t s  of the ana lys i s  of S tua r t -  
Br ieg leb  models  of VIII, according  to which the axial 
pos i t ion  of the methoxymethyl  group leaves  no p o s s i -  
b i l i ty  for  i ts  comple te ly  f ree  ro ta t ion ;  this  is l imi t ed  
and in these c i r c u m s t a n c e s  the hydrogen a toms of 
the methylene  group apparen t ly  pass  the bulk of the 
t ime in the f ield of the p a r a m a g n e t i c  inf luence of 
the anisot ropy of the magnet ic  suscep t ib i l i ty  of the 
u n s h a r e d  pa i r  of the 3 - 0  r ing  atom. 

F igure  3 gives the s p e c t r u m  of IX, the genera l  
out l ines  ()f which are s i m i l a r  to the s p e c t r u m  of VIII. 
The f ea tu re s  ment ioned  above of the a r r a n g e m e n t  
of the subs t i tuen t s  in VIII can also be applied to IX, 
a conf i rma t ion  of this  be ing  the septet  band of the 
methine  pro ton  of the isopropyl  group with a mean  
chemical  shift  of 1.80 ppm. In actual  fact,  accord ing  
to ca lcu la t ions ,  the magnet ic  r e sonance  of the boa t -  
equa to r ia l  methine  pro ton  should undergo some shift  
(A6calc 0.2 ppm) in the d i rec t ion  of lower f ie lds  in 
the case of the u n s y m m e t r i c a l  boat  conformat ion ,  
as is ac tual ly  observed  in the spec t rum.  

In the case of IX, all  the r e s u l t s  of conformat iona l  
ana lys i s  and of a cons ide ra t ion  of S tua r t -B r i eg l e b  
models  conf i rm the idea of the b r o a d - e q u a t o r i a l  pos i t ion  
of the alkyl group and the boa t - ax ia l  pos i t ion  of the 
methoxy methyl  group to an even g rea t e r  extent  than 
in the ana ly s i s  of VIII. It i s  i n t e r e s t i n g  that this  
idea of the a r r a n g e m e n t  of the subs t i tuen t s  c o r -  
r e l a t e s  with data on the s t r u c t u r e  of s t e r e o i s o m e r i e  
ace ta l s  of type III (R = H) that have been publ ished 
p rev ious ly .  

The dipole momen t s  of VII-IX conf i rm the u n -  
s y m m e t r i c a l  boat  conformat ion  with d i s to r t ion  into 
the "twist  fo rm"  that  we have a s sumed .  

In actual  fact,  even  in compound VII it  is poss ib le  
to achieve a definite d i s to r t ion  of the u n s y m m e t r i c a l  
boat  conformat ion  into the "twist  f o rm" ,  which, as 
a S t u a r t - B r i e g l e b  model  shows, leads to a fu r the r  
weakening  of the conformat iona l  s t r a i n .  Consequent ly ,  
it may be a s s u m e d  that the p r e s e n c e  of a g e m - d i m e -  
thyl grouping leads  to a d i s to r t ion  of the conformat ion  
of the u n s y m m e t r i c a l  boat  into the "twist  f o r m " .  
This  d i s to r t ion  cannot l e a d ,  in the f i r s t  p lace ,  to a 
s t i l l  g r ea t e r  dec rea se  in the nonequivalence  of the 
chemica l  shifts  of the pro tons  of the g e m - d i m e t h y l  
groups in c o m p a r i s o n  with ca lcu la t ion  or ,  in the 
second p lace ,  to a dec rea se  in the nonequiva lenee  
of the 4+C and 6-C p ro tons ,  or,  in the th i rd  place ,  
to an approach of the conformat ion  of the subs t i tuen t s  
at the 5-C r i n g  atom to the conf igura t ion  of the s u b -  
s t i tuent  in the low-boi l ing  ace ta l s .  Jus t  because  of 
the inf luence of a methyl  group, the peak of the p r o -  
tons of the axial methyl  on the 5-C atom is d isp laced  

into the r eg ion  of high f ie lds  as compared  with the 
h igh-bo i l ing  ace ta l s  and into the r eg ion  of low f ie lds  
in compar i son  with the low-boi l ing  ace ta ls  (0.8 ppm 
in VII and l .15 and 0.6 ppm, r e spec t ive ly ,  in the 
aceta ls ) .  

H~ 
0 CH3 .-'~- H ~ /CH3 

B ~ C  ~ 2-C\cH3 
H H-(CH3).~ 

H CH2OCH 3 "-~ 

g ~+ i 2 + +ppm 

Fig.  3. PMR spec t rum of 2 , 2 - d i m e t h y l - 5 - i s o p r o -  
p 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  at 21 ~ C, P0 = 

= 60 MHz. 

In pa r a l l e l  with the subs t i tu t ion  of the 5-C atom 
and, p a r t i c u l a r l y ,  in the case of a change in the 
locat ion of the alkoxyalkyl groups the d i s to r t ion  of 
the u n s y m m e t r i c a l  boat  into the "twist  fo rm"  becomes  
g r e a t e r .  This  appears  c l ea r ly  in the dipole m o m e n t s .  
In fact ,  the dipole m o m e n t  of VIII Pexp = ]" 63 D (for 
the u n s y m m e t r i c a l  boat  Pcale = l .  82-2 .60  D; for  
the "twist" conformat ion  Peale = 1 . 2 0 - 2 . 0 3  D; the 
va lue  found for the low-boi l ing  ace ta l s  is p = I .  15- 
l .  20 D and for the h igh-bo i l ing  ace ta ls  # = 2 . 5 0 - 2 . 6 0  
D), i . e .  judging f r o m  the dipole momen t  the boat  
is v e r y  s l ight ly  d i s to r ted  into the "twist  f o r m " ;  the 
dipole mome n t s  of VIII and IX are ,  r e spec t ive ly ,  
1.37 and 1.28 D. 

Thus,  the ke ta ls  VIII-IX differ somewhat  in the i r  
s t e r e o c h e m i s t r y  f rom the keta ls  of type VI. In actual  
fact,  i t  was shown above that,  because  of the n o n -  
b ranched  na tu re  of the methoxymethyl  group,  with 
suff ic ient ly  la rge  alkyl r a d i c a l s  it  may occupy not 
the boa t - equa to r i a l  pos i t ion  (as in VI) but the boa t -  
axial posi t ion.  

At f i r s t  s ight  it  appears  that  the s ingle t  na ture  of 
the absorp t ion  band of the pro tons  of the 2-C methyl  
groups and, in p a r t i c u l a r ,  the methylene  pro tons  of 
4-C and 6-C in the spe c t r a  of VIII and IX suggest  
an ave rag ing  of the chemica l  shifts  of these pro tons  
because  of rap id  i nve r s i on  of the " c h a i r - c h a i r "  type, 
as s ta ted by F r i e b o l i n  [7] in a study of the PM1R spe -  
c t r a  of 2, 2 - d i m e t h y l - ] ,  3-dioxane at v a r i o u s  t e m p e r -  
a tu res .  The appearance  of such averag ing  of the 
shifts  of the methylene  p ro tons  of the dioxane r i n g  
has been  r epor t ed  p rev ious ly  [8] for the case of c i s -  
5 - a c e t o x y - 2 - p h e n y l - ] ,  3-dioxane.  In this  i s o m e r  with 
any cha i r - l i ke  conformat ion  of the r i ng  e i ther  the 
acetoxy or the phenyl  r ad ica l  occupies the axial p o s i -  
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t i o n ,  w h i c h  c r e a t e s  a n  e l e m e n t  of i n s t a b i l i t y  of the  

r i n g .  A s  a r e s u l t ,  i n t e r n a l  c o n v e r s i o n  a r i s e s  b e t w e e n  

t he  two  c h a i r  c o n f o r m a t i o n s ,  l e a d i n g  to  an  a v e r a g i n g  

of the  m a g n e t i c  s c r e e n i n g  of the  a x i a l  and  e q u a t o r i a l  
p r o t o n s .  In the  c a s e  c o n s i d e r e d ,  the  p o s s i b i l i t y  of 
i n v e r s i o n  c a n  be  e x c l u d e d  b e c a u s e  of the  m a g n i t u d e  
of t he  s h i f t  of the  g e m - d i m e t h y l  g r o u p i n g ,  5 1 . 3 1  

p p m  (in the  k e t a l  IX).  T h e  c h e m i c a l  s h i f t  of t he  e q u a -  
t o r i a l  m e t h y l  g r o u p  a t  2 -C in  2 - m e t h y l - I ,  3 - d i o x a n e  

[9] i s  1 . 2 0  p p m .  E v i d e n t l y  t he  c h e m i c a l  s h i f t  of the  

a x i a l  m e t h y l  m u s t  be  s t i l l  s m a l l e r ,  i . e .  i t s  l i n e  m u s t  

be  s h i f t e d  in  the  d i r e c t i o n  of s t i l l  h i g h e r  f i e l d s .  T h u s ,  
i f  t he  m o l e c u l e s  of IX w e r e  p r e s e n t  in  a s t a t e  of r a p i d  
i n v e r s i o n  of the  " c h a i r - c h a i r "  t y p e ,  the  l i n e  of the  

g e m - d i m e t h y l  g r o u p  w o u l d  h a v e  a c h e m i c a l  s h i f t  of 
a b o u t  6 ~ 1 . 0  p p m ,  i . e .  s u b s t a n t i a l l y  s m a l l e r  t h a n  
t h a t  o b s e r v e d  e x p e r i m e n t a l l y .  We c o n s i d e r  t h a t  F r i e -  

b o l i n ' s  c o n c l u s i o n  t h a t  the  m o l e c u l e  of 2 , 2 - d i m e t h y l -  
1 , 3 - d i o x a n e  e x i s t s  in  the  c h a i r  c o n f o r m a t i o n  i s  e r r o -  
n e o u s  a n d  r e q u i r e s  f u r t h e r  s t u d y .  

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

Chloromethyl ether (bp 5%59 ~ C. n}~ 1. 3970) and chloromethyl 
isopropyl ether [bp 67-71~ mm); d4 ~~ 0. 9907; nDz~ 1, 4056] were 
obtained by a published method [10]; the methylmalonic ester was 
synthesized by the usual method [11] and had the following constants: 
bp 63~ (4 mm); d42~ 0241; nD ~~ 1. 4190; the propylmalonic and 
isopropylmalomc esters were synthesized by Conrad and gishehoff's 
method [12] and had the following constants: bp 80~ (3.5mm); 
d42~ 0. 9878, nD z~ 1. 4200; bp 79~ (4 mm); d4 z~ 0. 9890, nD 2~ 1. 4190, 
respectively. 

Reaction of chloromethyl methyl and chloromethyl isopropyl 
ethers with the alkylmalonic acids. The reaction was carried out 
by the method that we have described previously [13, 14] and led 
to the alkoxymethylalkylmalonic esters-the properties of which are 
given in Table 1. 

The reduction of compound I with lithium aluminum hydride. 
The reduction was carried out by the method that we have described 
[15], giving the diols II (see Table 2). All these diols were synthe- 
sized by us for the first time. The 2-methoxymethyl-2-methyl-1, 
3-propanedioIs can be isolated only be extracting the aqueous solution 
obtained by lithium hydride reduction with ether in a continuous 
extraction system for several hours. The other diols were isolated 
by the usual method. 

Ketals of type III. The ketals were synthesized by the reaction 
of the alkoxydiols II with acetone in the presence of KU-1 cation- 
exchanger in the hydrogen form by the method that we have des- 
cribed previously [] 6]. The properties of compounds III are given 
in Table 3. 

Determination of the dipole moments. The determination 
carried out in dilute benzene solutions at 25 ~ C with an accuracy 

of • ] D on the basis of the densities and refractive indices of 
benzene solutions of the dioxanes. The measurements and calcu- 
lations of the dipole moments were performed by L. K. Yuldasheva 
and L. I. Spirina, to whom the authors express their hearty thanks. 
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