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THE CONFORMATIONAL EQUILIBRIA IN 
2,5- AND 2,4-DIMETHYLTETRAHYDRO-1 ,ZOXAZINES 
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Al&act-The synthesis of 2,Sdimethyltetrahydr~I,t-oxazine via S-methyldihydro-II-oxazine and the preparation 
of a pure sample of 2,4dimethyltetrahydro-l&oxazine are reported. For the 2,Mime~hyl derivative low temperature 
(- 40” lo -459 ‘H NMR measurements show signals from the frons (95%) and cis (5%) conformations. From this 
result it follows that an axial S-Me group in a tetrahydro-IJ-oxazine ring is 5.7 + 0.4 kJ mole-’ less stable than when 
equatorial. Low temperature measurements on the 2.4dimethyl derivative fail lo show any sign of the conformation 
with an axial Me group. These results in conjunction with earlier relative free energy difference measurements, give 
the following conformational free energy differences for Me groups on ring C atoms; C(4) 7. I 2 1.0; C(3) 7.9 -c 0.8; 
C(6) IO.1 + I.6 kJ mole-‘. 

In our previous papers in this series we have described 
investigations into the synthesis’, structure* and confor- 
mational propertied of tetrahydr&l,2_oxazines. The 
X-ray crystallographic investigation* gave details of the 
geometry of this ring system showing the ring to adopt a 
chair conformation that is appreciably more puckered 
than cyclohexane. NMR measurements on appropriate 
derivatives at low temperatures, when nitrogen inversion 
is known to be slow on the NMR time scale,’ enabled us to 
deduce the relative free energy differences of Me groups 
on the four ring C atoms.3 It was apparent from this work 
that position 5 in the ring should have the least hindered 
axial Me group. However, we were at that time only able 
to obtain 2,Sdimethyltetrahyd-lZ-oxazine as the minor 
component in a mixture with its 2,ddimethyl isomer. We 
were however, able to estimate that there should be less 
than 5% of the less favoured conformation present at 
-35”. We now report the synthesis and low temperature 
spectra of pure samples of 2,5dimethyltetrahydro-1,2- 
oxazine (l), and 2,4dimethyltetrahydro-lf-oxazine (2). 
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Since our previous synthetic route,’ involving reaction 
of a IJ-dibromide with N-hydroxyurethane had given a 
mixture of the 4- and S-Me isomers, we turned our 
attention to the Diels Alder entry into this series.J 
Reaction of isoprene with lchloro-1-nitrosocyclohexane 
gives a mixture of S-Me (80%) and 4-Me (20%) dihydro- 
1,2-oxazines as their hydrochlorides (3 and 4). Recrystalli- 
sation of this mixture from isopropanol gave the 
hydrochloride of 3 free from that of 4. Conversion of 3 to 
its N-carbethoxy derivative 5, catalytic hydrogenation of 
the double bond giving 6, and finally LAH reduction gave 
the desired 2,5-dimethyl oxazine free from its constitu- 
tional isomer (Scheme 1). 
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ring 0 atoms 8. A similar deshielding is expected, and 
found, for our minor doublet. 
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From the results in Cl&Cl1 and pyridine solutions we 
estimate there to be 5? 1% of lb present at -4O”, 
therefore the axial equatorial free energy difference of a 
S-Me group is 5.7 20.4 kJ mole-’ at -40”. This value 
enables the relative values for the free energy differences 
of the other ring Me groups in tetrahydro-1,2-oxazines 
reported previously’ to be put on an absolute scale: C(4) 
7.1 f 1-O; C(3) 7.9kO.8 and C(6) IO.1 f I.6 kJ mole-‘. 

We now turned our attention to the 4-Me derivative for 
which 3% or less of the axial C-Me conformation would 
be expected. Neither at 9OMHz or 220MHz and -40” 
could any trace of a second conformation be identified. 
This is either due to accidental equivalence of the C(4)-Me 
and N-Me signals in both conformations, even 220 MHz, 
or to a very low amount of the minor conformation. We 
regard the first possibility as the most likely explanation. 
As the temperature is lowered there is a discemable 
broadening followed by sharpening of the C-Me doublet, 
although it is less marked than in 1. Moreover, there is no 
reason to expect a separation either of the N-Me signals, 
which remain a singlet at -45” in 1, or of the C-Me doublet 
because a nitrogen long pair has a less marked deshielding 
effect on a syn axial Me group than does an 0 atom. 

EXPERIMENTAL. 

NMR spectra were recorded on a Perkin Elmer R32 spectrome- 
ter operating at 90 MHz, a Perkin Elmer RIO spectrometer at 
60 MHz and a Varian HR 220 spectrometer at 220 MHz. We thank 
the S.R.C. for the spectra run at 220 MHz. 

2,5-Dimethyltetrohydro-1.2-oxoIine. The hydrochloride of 3’ 
(I.35 g) in EtOH (50 ml) was left overnight with anhyd K,CO, 
(3.Og) and ethylchloroformate (I.3 g). The mixture was heated 
under reflux for 1 hr the following morning, allowed to cool, 
filtered and distilled, yield 760 mg (5) (44%) BP 60-64’ at 3 mm. 

The dihydro-oxazine (5) was hydrogenated over 5% Pd C in 
MeOH at atmospheric pressure and room temp. When 1 mole of HZ 
had been taken up the solution was filtered and the MeOH removed 
on a rotary evaporator. 

LAH reduction of 6 under the standard conditions described 
earlier’ yielded 1 b.p. 119-120”/760 mm. Picrate m.p. 109-112, 
C,2HIeN,01 requires: C, 4166; H, 468; N, 16.27; Found C, 42.04; 
H, 4%; N, 16.29%. 

2,4 - Dimcthyltetrahydro - I,2 - oxazine. The mixture of 2,4- and 
2,s - dimethyltetrahydro - I,2 - oxazines prepared as described 
earlier’ was treated with excess cone HCI. The excess acid was 
removed in a rotary evaporator to leave the mixed solid 
hydrochlorides. Recrystallisation from isopropanol gave the 
hydrochloride of 2 contaminated by ca 5% of the hydrochloride of 
1. Treatment of the hvdrochloride with cold 50% NaOH aa 
released the free base which was separated from the aqueous 
layer and distilled, b.p. 119-120”/760 mm. Picrate, m.p. ll&ll3”, 
C12H,eN,0. requires: C, 41%; H. 4.68; N, 16.27; Found C, 41.70; 
H, 4.50; N, 16.31%. 
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