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ABSTRACT. The synthesis, stereochemistry and NMR spectra of some
new 2,2- substituted-5-methyl-1,3-dioxanes are reported.

INTRODUCTION

The 2 and/or 5-substituted-1,3-dioxanes display flipping or anancomeric
structures, in correlation with the nature of the substituents. The compounds
bearing identical substituents in the 5-position, exhibit flipping structure, with a
rapid inversion of the heterocycle (Scheme1)**?
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Their NMR spectra exhibit unique signals for the axial and equatorial
positions of the protons of the heterocycle and for the axial and equatorial positions
of the protons and carbon atoms of the similar substituents.

For the monosubstituted 5-alkyl-1,3-dioxane derivatives, the conformational
analysis revealed anancomeric structures, despite the fact that the value of the
conformational free enthalpy is quite small (in comparison with the largest value for
the alkyl groups located at the 2-position, €.g. AG weqosiion 2) = 3,98kcal/mol™?,
AGyie(position 5) = 0,83 kcal/mol™®). The conformational equilibria are shifted towards
the conformer having the alkyl substituent equatorially placed (Scheme 2)
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Scheme 2
The NMR spectra of these compounds exhibit different signals for the axial
and equatorial protons of the 1,3-dioxanic ring and for the protons and the carbon
atoms of the equatorial and axial identical groups located in it.
It was considered of interest to study by means of NMR spectra the
stereochemistry of some new 5-methyl-1,3-dioxanes bearing homomorphic groups
in the position 2.

RESULTS AND DISCUSSION

New 1,3-dioxane compounds (1-5) have been obtained by the
condensation reaction between 2-methyl-1,3-propandiol and symmetric ketones
(Scheme 3):

OH R O R
H3C{ + O E— H3C{ ><
OH rR —HO 0O R

R= C2H5

CsHy

C6H5
CH206H5

R+R = (CH2)5

gabhwnNBE

Scheme 3

All the investigated compounds exhibit anancomeric structures, the
conformational equilibria being shifted towards the conformations that display the
5-methyl group in equatorial orientation (Scheme 4):

Scheme 4
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The spectra of all these compounds exhibit different signals for the axial and
equatorial orientations of the protons of the 1,3-dioxane ring and of the protons and
carbon atoms of the identical alkyl groups located at the position 2 (Table 1).

Table 1
'H and *C-NMR data for compounds 1-5
Comp. "H-NMR “C-NMR
4,6-Hay | 4,6-Heq | 5-CHsq c’ c*® [ 5-CHj
1 3.22 3.58 0.44 | 10059 | 6556 | 23.18 | 13.28
2 3.28 3.60 047 |100.16 | 65.61 | 29.43 | 13.35
3 3.42 3.77 0.31 - 67.72 | 29.57 | 13.01
4 3.69 3.95 0.78 |100.17 | 66.01 | 28.94 | 13.27
5 3.59 3.25 0.44 97.12 | 64.96 | 29.32 | 12.88

As an example, the "H-NMR spectrum for compound 4 (Figure 1) displays
different signals for the axial and equatorial protons at positions 4 and 6. The equatorial
protons exhibit a doublet of doublet (846 ¢q = 3.95 ppm) due to a large geminal coupling
constant (J = 11.7 Hz) and to a smaller coupling with the vicinal axial proton at position
5 (3J = 4.6 Hz) The axial protons exhibit an overlapped doublet of doublet that gives a
triplet (346 ax = 3.69 ppm; 2J =33 = 11.7 Hz). The spectrum also exhibits two singlets (3
= 2.85 and 6 = 3.08 ppm) corresponding to the axial, respectively equatorial methylene
protons of the benzyl groups, a multiplet (0 = 1.88 ppm) for the axial proton at the
position 5, a doublet (6 = 0.78 ppm) for the protons of the equatorial methyl group and
a multiplet (& = 7.23 ppm) for the aromatic protons.
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Fig.1. *H-NMR Spectrum of compound 4
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CONCLUSIONS

The NMR investigations of compounds 1-5 bearing similar substituents at
position 2 and a methyl group at the position 5 of the 1,3-dioxane ring revealed
anancomeric structures despite the smaller A values of the alkyl groups located in
the aliphatic part of the heterocycle.

EXPERIMENTAL

'H- and *C-NMR spectra were recorded at room temperature, using CsDg
as solvent , in 5 mm tubes, on a Varian Gemini spectrometer, operating at 300
MHz for protons and at 75 MHz for carbon atoms. Melting points were measured
with Electrothermal apparatus and are uncorrected.

New compounds 1-5, general procedure

Equimolecular amounts of 1,3-diol and carbonyl compound (0.1 mol) with catalytic
amounts of p-toluenesulphonic acid (0.1 g) were solved in 200 ml of benzene. The
mixture was refluxed and the resulted water was removed using a Dean-Stark trap.
When 80% of the theoretical water was separated, after cooling at room
temperature, the catalyst was neutralized (under stirring 0.5 h) with CH;COONa
powder in excess (0.2 g). The reaction mixture was washed twice with 100 ml
water. The benzene was removed (after drying with Na,SO,) and the 1,3-dioxanic
compounds were purified by crystallisation from ethanol or by vacuum distillation.

2,2-Diethyl-5-methyl-1,3-dioxane 1

Liquid, b.p.=186°C.YieId 54%. CgH150,, found C 69.33, H 11.07; required C 68.35,
H 11.39%

'H-NMR (CgDe): & 0.44 (3H, d, J = 6.7 Hz, 5-CHaseq), 0.86 (3H, t, J = 7.5 Hz, 2-
CH,CHaa), 1.05 (3H, t, J = 7.5 Hz, 2-CH,CHae), 1.62 (2H, g, J = 7.5 Hz, 2-CH,CHayy),
1.77 (2H, q, 2-CH, CHaeg), 1.84-1.97 (H, m, 5-Ha), 3.22 (2H, t, overlapped dd, J = J'=
11.8 Hz, 4,6-Hy), 3.61 (2H,dd, J = 11.8 Hz, J'=4.7 Hz, 4,6-Heg)

BC-NMR (CgDg): 8 7.65 (2-CH,CHaay), 8.17 (2-CH,CHseq), 13.28 (5-CHj3), 23.18
(C®), 29.39 (2-CH,CHaay), 29.52 (2-CH,CHseg), 65.61 (C4'6), 100.59 (C2)

5-Methyl-2,2-dipropyl-1,3-dioxane 2

Liquid, b.p.:206°C.YieId 61%. C,1H,,0,, found C 70.28, H 11.96; required C 70.96,
H 11.82%

'H-NMR (CeDs): 5 0.47 (3H, d, J = 6.8 Hz, 5-CHa), 0.88-0.97 (6H, overlapped
peaks, 2-CH, CH,CHsaxteq), 1.30-1.80 (9H, overlapped peaks, 2-CH,CH,CHsaxteq)
+ 5-H,,), 3.28 (2H, t, overlapped dd, J = J'= 11.8 Hz, 4,6-Hy,), 3.60 (2H,dd, J = 11.8
Hz, J’=4.6 Hz, 4,6-Hcq)

BC.NMR  (CeDg): & 13.35 (5-CHj), 14.74 (2-CH,CH,CHass), 14.82 (2-
CH,CH,CHseg), 16.76 (2-CH,CH,CHazay), 17.34 (2-CH,CH,CHaeg), 29.43 (C), 33.57
(2-CH,CH;CHayy), 39.69 (2-CH,CH,CHaeg), 65.61 (C*°), 100.16 (C?)
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5-Methyl-2,2-diphenyl-1,3-dioxane 3

Solid, m.p. = 150°C. Yield 66%. C;7H,,0,, found C 81.03, H 6.82; required C
80.31,H 6.82%

'H-NMR (C¢Dg): 8 0.31 (3H, d, J = 6.6 Hz, 5-CHac), 1.81 (H, m, 5-Hy), 3.42 (2H, t,
overlapped dd, J = J’= 11.3 Hz, 4,6-H,y), 3.77 (2H,dd, J = 11.3 Hz, J'= 4.2Hz, 4,6-
Heq), 7.0-7.80 (10H, m)

BC-NMR (C¢Dg): 8 13.01 (5-CHs), 29.57 (C°), 67.72 (C*°), 126.48, 128.08, 128.39,
128.92 (aromatic carbon atoms)

2,2-Dibenzyl-5-methyl-1,3-dioxane 4

Solid, m.p.=58°C. Yield 76%. C1gH,,0,, found C 81.40, H 7.63; required C 80.85, H
7.80%

'"H-NMR (CgDg): 5 0.78 (3H, d, J = 6.9 Hz, 5-CHaeq), 1.88 (H, m, 5-H,), 2.85 (2H, s,
CHaax), 3.08 (2H, s, CHeq), 3.69 (2H, t, overlapped dd, J = J’=11.7 Hz, 4,6-H.),
3.95 (2H,dd, J = 11.7 Hz, J’=4.6 Hz, 4,6-He), 723(10H m)

¥C-NMR gCeDe) 5 13. 27 (5-CH3), 28.94 (C°), 38.17 (CH,Ph,y), 43.22 (CH, Pheg),
66.01 (C*°), 100.17 (C?), 126.36, 126.48, 127.86, 128.20, 130.86, 131.41, 137.31,
137.54 (aromatic carbon atoms)

3- Methyl-1,5-dioxa-spiro[5.5]undecane 5
Solid, m.p.=66°C. Yield 57%. C;oH150,, found C 70.01, H 10.86; required C 70.59,
H 10.60 %

H NMR (CeDe): 8 0.44 (3H, d, J = 6.8 Hz, 3-CHaeg), 1.30 (2H, m, H®), 1.43 (2H, m,
H®), 1.59 (2H, m, H'), 1.73 (3H, m, overlapped peaks, H', H%), 1.78 (2H, m, H'),
3.25 (2H, t, overlapped dd, J = J'= 11.9 Hz, 2,4-H,), 3.59 (2H, dd, J=11.9Hz, J =
4.8 Hz, 2,4-He,)
3¢ NMR (CeDe): 3 12.88 (3-CHy), 22.52, 22.64 (c®'9), 25.89 (C%), 29.10 (C"),
29.32 (C%), 64.96 (C**), 97.12 (C°)
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