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Derivatives of tetrahydro-1,2,4-oxadiazine and tetrahydro- 

1,2,5-oxadiazir~r have been prepared. Both systems show 

cozlescences in the'r nmr spectra correspondine to either ring 

inversion or 2-Ej-methyl inversion. 

lie have previouslyreported on the synthesis and conformational analysis 

of six-menbered cyclic derivatives of hydro~yl:sine.'-~ We now report the 

synthesis and preliminary conformational results for two further six-membered 

r i ~ g  derivatives of hydroxylamine, tetrahydro-1,2,4-oxadirlzine (1) and 

tetrahydro-1,2,5-oxadiazine (2). 

These two rings Fepresent the remaining unknown oxadiazines containiw two 

contiguous heteroatoms, tetrahydro-1,3,4-oxadiazjne ( 3 ) ,  having been 

reported recently .',' 
The synthesis of M,II'-dimethyltetrahydro-1,2,4-0xadiazin (1) is 

straightforriard. The tosylate ( 5 )  of the hydroxylr-iino alcohol (4) is 

stirred at room tvryrnture with an aqueous soluticr clf zethylc~i?-. tcl -i.?c 

( 6 ) .  Eydrolysis of (6) with aqueous base leoCr, to the amino hyd:oxyl.znlnc ( 7 )  



which readily cyclisas with paraformaldehyde to give the oxadiazine (1) 

Attempts to enter this series by ring opening of N-carbethoxyaziridine 

( 8 )  with the anion of 1:-hydroxyurethane ( 9 )  failed. Our studies show that 

this reaction most probably proceeds by attack of the nucleophile on the 

carbetlioxy group, ring opening proceeding at a much slower rate. 

The N,N1-dimethyl-1,2,5-oxadiazine ( 2 )  can be prepared by ring opening 

of N-methylaziridine by N-methylhydroxylamine in the presence of a trace of 

ammonium chl.oride to give the amino hydroxylamine (10). The latter 

compound readily cyclises with paraformaldehvde to give N,N'-dimethyltetra- 

hydro-1,2,5-oxadiazine ( 2 ) .  
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Compound ( 1 )  d i s p l a y s  a t en :pe ra tu re  dependent  '11 nmr spec t rum 

c o n s i s t e n t  wit'n t h e  s lowing  down o f  e i t h e r  r i n g  o r  2-N-methyl i n v e r s i o n  

The x e i h y l e n e  g roup  a t  C-3, a s i n g l e t  a t  ambient  t e m p e r a t u r e s ,  b r o a d e n s  as  

the  t e m p e r a t u r e  i s  lowered a n d  s p l i t s  i n t o  a n  A R  q u a r t e t .  The b a r r i e r  i s  

fnund t o  hc l2.7:0.2 k c a l  mole-' i n  CDC13 and 1 3 . 2 t 0 . 2  kcr i l  mole i n  D20. We 

chnna t  at p r e s e n t  d e c i d e  between t h e  two a l t e r n a t i v e  e x p l a n a t i o n s  o f  t h e  

o r i g i n  oi t h e  b a r r i e r .  Me do  however n o t e  t h a t  i f  t h e  b a r r i e r  a r i s e s  f rom 

s l o w i n g  of n i t r o g e n  i n v e r s i o n  t h e  8-ni- t rogen atom ( a t  p o s i t i o n  U )  is  

r e d u c i n g  t h e  h a r r i e r  found i n  ~-nethy?.tetrahydro-l,2-oxazine~ by ca 1 .0  k c a l  

mole-' i n  l i n e  5 6 t h  o u r  e x p e c t a t i o n s .  The c o u p l i n g  c o n s t a n t  i n  t h e  

low t e n p e r x t u r e  C-3H s p e c t r u m  (9.5irz) p o i n t s  t o  t h e  molecu le  e x i s t i n g  i n  a 

m i x t u r e  of 4-methyl a x i a l .  a n d  $-methyl  e q u a t o r i a l  c o n f o r m a t i o n s ,  a f t e r  

c o m p a ~ i s o n  w i t h  model compounds?' 

The 'H specr rum of compound ( 2 )  i n  CDC13 shows some e v i d e n c e  of a 

c o a l e s c e n c e  phenomenon a t  c a  + lo0 .  However t h e  v e r y  s m a l l ,  and h i g h l y  

t e m p e r a t u r e  v a r i a b l e  chemica l  s h i f t  d i f f e r e n c e  a t  C-6 p r e c l u d e d  a n  a c c u r a t e  

measurenent  o f  a f r e e  e n e r e y  o f  a c t i v a t i o n . "  I n t o l u e n e d 8  t h e  chemica l  s h i f t  

d i f f e r e n c e  o f  t h e  C-6 hydrogens i s  s u f f i c i e n t l y  l a r g e  t o  e n a b l e  a n  a c t i v a t j o n  

e n e r g y  of 1 ~ . 6 ~ 0 . 2  k c a l  mole-' t o  he rreasured. T h i s  b a r r i e r  i n c r e a s e s  t o  1 5 . 2  

t 0 . 2  k c a l  mole-' i n  D20 s o l u t j o n .  Again we are u n a b l e  a t  p r e s e n t  t o  

d i s t i n g u i s h  between r i n e  and n i t r o g e n  i n v e r s i o n ,  b u t  n o t e  t h a t  t h i s  would be 

a n  e x c e p t i o n a l l y  l a r g e  b a r r i e r  f o r  a r i n g  i n v e r s i o n  p r o c e s s  i n  a s i m p l e  

%e tthank Rofessor Katr5tzk-j and Dr Ranjan Pate1 f o r  pr ior  commicat ion of t h e i r  
r e su l t s  on t h i s  system. I n  our opinion there i s  p r o h y ~ y  a s u b s t a n t i d  sys temt ic  
e m r  i n  t h e i r  reported AG* of  13.7 kcal mle - I  because of  factors  mentioned &eve. 
Bmr limits  of +1 k d  maid seem appmpriate t o  us. See acconpmying 
c o d c a t h n .  



sterically u~hindered system. l2 We are therefore currently of the opinion that 

the barrier arises from nitrogen inversion.' Comparison of the coupling con- 

stant between the C-6 hydrogens (ca 9.5Hz) with that of known models13 sueessts 

that the compound exists as a mixture of the N-5 methyl equatorial and axial 

conformations 

Tat,le - 
TCO bv*(Hz) J(HZ~ 

* 
Compound Solvent AGc kcal mole-' 

1 CDC13 4 3  76.6 9.5 12.7 t 0.2 

1 D2° tlt3 ca 72+ 9.5 13.2 t 0.3 

1 CD,OD 0k3 87 9.5 13.1 t 0.2 

2 Toluenidf! +22'2 30.5 9.4 14.6 5 0.2 

2 D2° t28f2 8.8 9.8 15.2 ?. 0.2 

Spectra were obtained on a Perkin Elmer P.32 instrument operating at 90 K H z .  

ss Based on extrapolation to Tc from several s l ~ w  exchange limit spectra. 

f This value is an estimate based on the -lo0 spectrum, which was the lowest 

temperature attainable before the sample froze. Variations of up to 10 Hz 
* 

on this value do not Weatly affect AGC. 
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