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The Analysis of the AA'BB'XY spectrum of Dioxane-1,3 gives
coupling constants between geminal and vicinal protons which are

near to the corresponding couplings in other recently investiga-

ted dioxanic compounds.

Dioxane~1,3 exists in a dynamical equilibrium between the

two equally probable conformations
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The chemical shifts of the two protons on each C atom
become equal by the fast exchange between the two conformations.
The chemical shifts of the protons at C4 and Cé and the cou-
pling constants J and JA'B' are equal because of the symmetry

AB
of the molecule. We expect two different vicinal couplings
= J = = = 1/
J py = Jarx = Jary V2 U v 90)
Tay = Ty = Tary T gy = W2 g v Ye)

In figure 1% we give the experimental and theoretical
spectrum of the AA'EB' and XY protons. The protons on C2 give

one single line.

The theoretical spectrum was determined according to the
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The calculation was done using the computer programs

system

NMREN and NMRIT from Swalen and Reilly (1).

From the spectrum it was not possible to determine the re-
lative signs of the geminal and vicinal couplings, but we assu-
med the vicinal couplings to be posi.ive and the geminal CTou-

plings to be negative (2)

*Fig.1 Experi@ental and calculated NMR spectra of the AA'BB' and
XY parts of dioxane-1,3 at 60Mcps. The two parts of the spectrum
are reccrded with dlffcrent signal amplitudes. The compound was
dissolved in CC1 Q1O %) .
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The determined parameters are
T, =%, = 1,68 ppm
XA - 71' - Yé x’té, = 3,80 ppm
T, = 4,70 ppm

Tax = Jgy = Jarx ™ gy = 3,8 cps

Jay = Jax = Jary = Jgix = 6.7 cps

ap = Tarpe = (~) 11,0 cps
Ty = (=} 12,6 cps
These coupling constants can be compared with the values

recently four: in substi.uted dioxanes {3,4,5).

Some of these compounds like Dimethyl-4,5-dioxane-1,3

i, %«::7‘\ | x

exist in one fixed conformation. One observes coupling cons-

{trans)

tants

i { o o= 11 ¢
’ngm Jgem 6 = 119« 11,5 cps

]Jgem}em 6,0 cps
! J4a_5ai = ‘ J5a—6a} = 3,0 ... 11,0 cps
| J4e_5a' = | JSa—ée‘ > 4,2 ... 4,5 cps
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p.241, (1964)
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In Dimethyl-4,4-dioxane-1,3 where two equally probable

conformations exist :

Hy Hq
Ha
C
H
“7 ° Cliy H
ciy SIS o L
H,CH3
cu, o

one observes the couplings

1) J B = (=) 11,0 cps or 2) Ty (=) 11,0 cps

A

Jey = (=) 12,6 cps J

1/2 (Jae + Jea) = 3,9 cps

(=) 12,6 cps

[}

AB

1/2 (Jaa + Jee) = 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 III.
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