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SYNTHESLS AND CONFORMATIONAL ANALYSIS OF
) 1
TETRAHRYDRO-1, 2, 5-OXADIAZINES

School of Chemieal Sciences, University of East Anglia, Norwich, England

Tetrahydro-1, 2, 5~oxadiazines are prepared for the first time, They
show two coalescence processes in the n.m, r, spectra, corresponding to (a)

ring reversal or 2-NMe inversion and (b} 5-NMe inversion.

The saturated 1, 2, 5-oxadiazine ring system has nof previously been reported: we
have preparcd severzl examples by the apparently general method of Scheme 1, The
compounds are colourless oils, which can be purified by distillation and are stable for
several weeks at ambient temperatures: the tetrahydro-1, 2, 5-oxadiazines (2,3, 4) were
characterised by microanalysis, proton and carbon-13 n, m, r, and their structures con-

firmed by their respective mass spectral fragmentation pattern,
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SCHEME 1

Conformational Equilibria, O©Of the potential energy barriers in these compounds,

those for ring reversal and the 2.NMe inversion should be considerably higher than that for
the 5-NMe inversion on ihe basis of previcus evidence from the tetrahydro-3-methyl-1, 3-
oxazine2 and tetrahydro-2-methyl-1, 2~oxazine3 systems., Similarly we expect all the
2-NMe axial conformers (ef. 2¢,24, 2e, 2f} to be sparsely pc:opula’co:ed,4 whereas appreciable
amounts of the 2-NMe equatorial 5-NMe axial conformers (:_21)', 2¢) should coexist with the
2-WMe-b-NMe dieguatorial forms {2a, 2h).

In the symmetrically substituted compounds 2 and 4 slowing of ¢ither 2-NMe inversion
or ring reversal will prevent interconversion of the pairs {2a, 2b} with (2g, 2h). Such
-slowing should therefore be acrnompanied by changes in the proton n, m, r. spectrum of the
ring methylene groups, the hydrogen atoms of which become non-equivalent. Changes in
the "7C spectrum of 2 will become apparent only when additiorally the 5-NMe inversion
separating 2a = 2b is slowed, whereas for 4 the gem-dimethyl signals alone will be

differeniiated by slowing ithe higher energy barriers,
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SCHEME 2, CONFORMATIONAL CUBE FOR 2

Tetrahydro-2, 5-dimethyl-1,2, 5-oxadiazine (2}, As espected the proton spectral

changes (see Table 1) near 0° indicate a high barrier of. 13,7 + 0.3 keal mole_lz this barrier
musi be either 2-NAe inversion or ring-reversal, whichever process is of the higher energy.
The ]‘SC speciral coalescence near -110° (Table 2a) indicates 7,7 + 0,2 keal mole'l for the
barrier for the 5-NAije inversion process. Gated decoupling and integration give Ag?47
0,81+ 0,05 keal mole_l in favour ¢f 2a,2h, the minor forms being 2b, 2g (see Table 2a for
assignments).

Teirahydro-2,5, 6, 6-ictramethyl-1, 2, 5-oxadiazine (4), The proton nmr speciral

changes (Table 1) here give ca, 13.9 + 0.4 keal mo]enl for the higher energy process. In
this case the high energy barrier may be checked from the 3\3C spectrum {Table 2b): 13.7 +
0.3 keal mole” tis found in good agrecement with the 11-1 results, Again the process slowed
could be either ring reversal or 2-NMe inversion,

A second dynamic pirocess is observed around —1000, yielding a barrier of 7.7+ 0.2
keal mole_l {Table 2b), The concentration of the minor conformer is too small to be
integrated accurately bul application 61’ Anct's equations5 yields a barrier of 7.3 + 0,1 keal
mole“1 for the minor — major conformation and AQZ =0,554 0,05 keal mole'l. The major
form is assigned the 5-NMe axial conformation upon consideration of C(3) shifts in conformers
2b and 4b (§ 57.0 and 57,7, respectively}.

Conformsational Coneinsions, The novel telrahydro-1,2, 5-oxadiazines (2,3,4) all

. -1 . B .
show high energy processes of ca, 13,7 keal mole 7, the assigment of which to ring or N(2)-
. P . . . . . % -1,
inversion is netl unequivecanl: cf, 'passing' ring and N-inversiong hG c> 12 keal mole ") in

hexahydro-1, 2-dimethyipyridazines. 6
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= 7.5 to 8. 2 keal mole“l) observed for 2, 3 and

4 are assigned to N(5)-inversion and compare well with N-inversion activation barriers in

tetrahydro-i, 3-oxazines. 2

Table I: Proton n.m.r. {100 MHz) data for some novel tetrahydro-1, 2, 5-oxadiazines (in
cnct
—==3 1 b
5 t, Av 3 ag,
Cpd Signal at 31 °C at -530 ¢ POy {11z} {iiz) (keal mole_l)
2 N.CH,-O 4.32 4.89, 4.26 0 1.0 10,2 13.7% 0.3°
¢ ceoa, 1.03 1,09, 0.98 -5 1.0 - 13.970.4

&

because of the rapidly changing and small chemieal shift difference.

& ppm downlield from 1\-1948)'..

b Eyring equation, (f=1)7. € This value is unreliable

Dr. F.G. Riddell

{Univ. of Stirling, Scotland) kindly informs us that he finds valuas of 14,8 r 0, 2 keal molé1

and 15,2 by 0.2 keal mole_1 for this barrier in toluene and DZO respectively in which

solvents this chemical shift difference although highly temperature variable is sufficiently

large to give reliable values {see accompanying communication),

Table 2a: °C N.m.r. (25.05 MIz) data® for tetrahydro-2, 5.dimethyl-1, 2, 5-oxadiazine

Carbon Chemical shift (6} at Ec Av Agf f

site 40 ¢ P © 136 °¢ ¢ ©c (ppra) {lkeal mole™ 1)

20,206 2b,2¢

N2)-C  47.0 (@ 46. 6 46.9  -127 0.2 -

c-3 54.6 (1) 51, 9 57.0  -106 5.2 7,69

c-4 52.4 (1) 50, 3 53.4  -110 3.1 7. 69

N(-C 396 (q) 38, 9 39.8  -119 1.0 7, 58

c-6 87.9 () 86. 6 87.9  -114 1.3. 7. 74
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Table 2b; 13(: N, m.r. (25.05) MU=z data® for tetrahydro-2, 5, 6, 6-hexamethyl-1,2,5-
oxadiazine
+
Chemical shift (6) at t_{°c) N
Carbon cal shift (8} a L. Av G.
site 40 %P S _39°% -136 °¢ “g  h E T n Z  h
N{@)-C 47.0 (@} 46.9 46,7 46.7 - - - - . -
c(3) 57.1 (t) 56. & 57. 7 50,2 - -103 - 7.5 - 7,71
c4) 50.1 (t) 49,8 48. 9 48, 9 - - - - - -
N(G)-C  38.4 {g) 36.4 38,8 36, 3 - =111 - 2.5 - 7.69
cle) 80.8 (s)  90.5 0. 6 90.6 - - - - - -
C(8)-¢  22.1 (g} [27.0(cq) 26.5 26,5 25 - 16,0 - 13.7 -
16. 8fax) 14,7 25.1 - -103 10. 3 - 7.60

8 Solvent: Cl?zclzfacetone-gs_ b From off-resonance decoupling. € solvent: CDCL

3
13

Assignments with reference to *“C domr spectra of tetrahydro-3-methyl-1, 3-oxazine

(V.J. Baker, I.J. Ferguson, A.R. Katritzky, and I".\M. 8. Brito-Palma, J, Chem. Soc,
(Perkin 11}, to be published)., € Major conformer. d Eyring equation, T8 First

coalescence ai ca. +25 °c. h Second dynamic phenormenon &t ¢a. -100 °c.
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