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Genthe 

The Analysis of the AA'BB'XY spectrum of Dioxane-1.3 gives 

coupling constants betveen geminal and vicinal protons which are 

nearto the corresponding couplings in other recentiy investiga- 

ted dioxanic compounds. 

Dioxane-1,3 exists in a dynamical equilzbrium between the 

tvo equally probable conformations 
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The chemical shifts of the two protons on each C atom 

become equal by the fast exchange betveen the tvo conformations. 

The chemical shifts of the protons at C4 and C6 and the cou- 

pling constants JAB and JA,Ij, are equal because of the symmetry 

of the molecule. 'tie expect two different vicinal couplzngs : 

JAx = Jgy = JArx = JBty P l/Z (J t J 
ae ea 

) 

JAY = Jgx = JAry = JgrX -l,Z(J +J ) 
aa ee 

In figure 1* we give the experimentai and theoretical 

spectrum of the AA'%' and XY protons. The protons on C2 give 

one single line. 

The theoretlcai spectrum was determined according to tne 

system 

The calcuiatlon was done using the computer programs 

NNREN and NMRIT from Swalen and Reilly (1). 

From the spectrum :t was not possible to determine the re- 

lative signs of the gemlnal and vicinal couplings, but we assu- 

med the viclnai coup.~n~s 10 be po% Ive and the gemlna; :c,l- 

pl1ngs to be negative (2) 

"Mg.1 Experxwntal and calculated NMR spectra of rhe AA'BR' and 
X'f parts of dloxane-1,3 at 60Mcps. The two parts of the spectrum 
are recorded uirh different signal amplitudes. The coJnpound ~a5 
dissolved in CCi ,ilO FL). 

[I, ~.D.Svaien, C,A.Rellly, J.Chem.Phys. 32, 21 (1962) 

:?! F.A.L.Anet, J.Am.Chem.Soc. 84. 3767 (1962) 
F.".I.auTerbur, R.J.~~rland,=5~Am.Chem.Soc. 84, 3bc5 (1962) 

=a% 





The determined parameters are : 

-z -7 
X Y 

= 7.68 ppm 

z 
A 

_ z --r ='?z 
A' B B' 

- 3,80 ppm 

% 
= 4,70 ppm 

JAx = JBy - JAtx - Jgvy - 3,8 cps 

'AY = %x = JAfy = JBtx = 6,7 cps 

JAB = J*'E' - (-) 11‘0 cps 

J xY - (-) 12,6 =PS 

These coupling constants c,an be compared with the values 

recently four:" in substi,utcd dioxanes (3,4,5). 

Some of these compounds like Dimethyl-4,Fdioxane-l,3 

(trans) 

+-q 

C% 
4 _t-_d 

s 

i-r fi 

exist in one fixed conformation. One observes coupling cons- 

tants : 

I gem '4 
J 1-J 

gem 6 
= !I,0 . . . 11,5 cps 

!J ’ =* 6,O cps 
gem '2 

1 J ca-5a ’ ’ - j Jga_6a/ =a 3,O . . . 11,O cps 

IJ 4e-5a I- / J5a_Be / - 4,2 . . . 4,5 cps 

(3) J.Delmau, M.Davidson, G.Parc, M.&llin, Bull.Soc.Chim. 
p.241. (1964) 
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In Dimethyl-4,4-dioxane-1,3 where two equally probable 

conformations exist : 

+hgr- ~~Jg+ - 

=% bl 
one observes the couplings 

1) JAB= (-) 11,o cps 

Jxy = (-) 12,6 cps 

or 2) Jxy = (-) 11,o cps 

JAB 
= (-) 12,6 cps 

l/2 (Jae + Jea) = 399 =Ps 

1,'2 (3 
aa 

+ J,,) = 6,9 CPS 

The vicinal couplings in I, II and III are very similar. 

The results for the geminal couplings in I and II confirm the 

first assignment of the coupling constants in ::I. 
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