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Tetrahydro-I ,  2.5-oxadiaeines a r e  prepared f o r  the f i r s t  time. They 

show two coalescence processes  in the n. m. r. spectra, corresponding t o  (a) 

ring reversa l  o r  2-NRIe inversion and (b) 5-Nnle inversion 

The saturated I, 2.5-oxodiazine r ing system h a s  not previously been reported: we 

have prepared sever& examples by the apparently general method of Scheme 1. The 

compounds arc colourless oils, \vhich can be purified by distillation and are stable f o r  

s o v c r N  weeks at ambient temperatures: the tetrahydro-1.2.5-oxadmzines (2, 3.4) were - -  - 
characterised by microanalysis, proton and carbon-13 n. m. r. and thew s t ruc tures  con- 

f i rmed  by their  respective m a s s  spectral  fragmentation pattern. 
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Conformstiona1F:~~uiljbria. Of the potential e n e r m  b a r r i e r s  in these compounds. - - - - . - 
those for  r ing reversal  and the 2-NAlc inversion should be considerably higher than that for 

the 5-NMe inversion on the basis  of previous evidence f r o m  the tetrahydra-3-methyl-1,3- 

ouazinc2 and tetrahydro-2-methyl-1.2-oxuzine3 systems.  Similarly we expect a l l  the 

2-NMe axial conformers  (cf. 2c, 2d. Ze, 2f) to  be sparsely populated, whereas  appreciable - - - - 
amounts of the 2-XMc equatorial 5-NMe axial conformers  (%,%) should coexist with the 

2-NMe-5-NAIe diequatorial f o r m s  (5, E). 
In the symmetrically substituted compounds Z and 4 slowine of either 2-Nhk inversion 

o r  ring reversal  will prevent interconversion of ihe pa i r s  (2a. 2b) with (2g.2h). Such - -- -- 
slowing should therefore be accompanied by changes in  the proton n. rn. r. spectrum of the 

ring Inethylene groups, the hydrogen atoms of which become "on-equivulcnt. Changes in  

thc l3C2 spectrum of Z will become appnront only when additionally thc 5-Nhle inversion 

scparating & ~2 2b i s  slowcd, whereas for  4 the Cm-dimcthyl  s ignsls  alone ?,ill be - - 
diifcrcntialed by slowing t l x  ilighsr energy bar r ie r s .  



Tetrahydro-2,5-dimftliyl-1.2,5-oxad&~& (2). expec tcd  the proton s p e c t r a l  - -. . ---- - 
-1  

changes  (sac  Tnble 1)  near  0' indicate a high b a r r i e r  of i 3 .7  f 0 . 3  kcal mole  : th is  b a r r i e r  

m u s t  be  e i ther  2-XhIe  iniw?r.;ion o r  r ing- reve r sa l ,  whichever process is of t h c  h i g l ~ c r  energy. 
- 1 

The  I3c spec t ra l  coa lesc fncc  near  -110~ (Table 2s) indicates  7.7 5 0.2 kcal  mole  f o r  the  

b a r r i e r  for  the 5-NXe invers ion p rocess .  Gated decoupling and integrat ion give A G ~ ~ ~  

0.31 1- 0.05 kcal mole-' in  favour  cf G.2, the minor  f o r n s  being*,% ((see Table  2a for 

ass ignments) .  

Tetrahydro-2,  5,G, 6-tetramethyl-1.2.5-oxadiuzine (2). The proton n m r  s p e c t r a l  -- 
changes (Tablc 1)  h c r e  give E. 13.9 1 0 . 4  kcal mole-' f o r  the higher  energy proccss. In 

lh is  case the high ene rgy  b a r r i e r  may  be checkcd f r o m  the 1 3 c  spectrum (Table 2b): 1 3 . 7  2 
1 

0.3 kcvl r n o l d l i s  found in good agreement with the 11 re su l t s .  Again the  process slowed 

could be  e i ther  r ing r e v e r s a l  o r  2-NRIe inversion. 

A second dynamic p i -moss  i s  observed around - loo0,  yielding a b a r r i e r  of 7.7 + 0 . 2  

kcal  rnolc-' (Table 2b). The concentration of the minor  conformer  is too s m a l l  to be 

intcgratcd accurate ly  but applicutio" of Anat ' s  equations5 yic lds  a b a r r i e r  of 7 .3  2 0.1 kcal 
-1 -1 

mole  f o r  the minor  -r major conformat ion and AS: = 0.55 - 4 0.05 kcal mole  . The  major 
" 

f o r m  i s  assigned the 5-Xhfe axial conformation upon consideration of c ( 3 )  sh i f t s  in  c o n f o r m e r s  

21, and (5 57.0 and  57.7, rcspcct ively) .  - 
Confor~r1;itjoil:81 ~ Concl i i s ions .  ~ T h e  n o w 1  tctrabydro-1,2,5-oradiazines (2.3.11) a l l  

show high cncriry processes of .- ca.  1 3 . 1  kcnl mole-', thc a:j.:ii:~imenl of which to r ing  o r  N ( 2 ) -  * 
i nv r r s iw?  is nct o n ~ q u i v o c : ~ l .  c f .  'pnszing'  r ing and N-invcr:;ion!; - (asc> 12 kcvl mole-') i n  

Imxahydro-1.2-di~~~etliylpyriclazines. 
G 
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T h e  lowcr  cncrgy .processes (AG = 7. 5 t o  8 . 2  hcol mole ) observed f o r  2, 3 and 
- D  

4 are assignod lo X(5)-ilrvcrsion and compare  well  with N-inversion activation b a r v i e r s  in  - - - 
t e tmhydro- I ,  3-uruzines.  

2 

Table  1: Proton n. m. r. (100 MTIz) data f o r  some novel tetrahydro-1.2,  5-oradiazines  (in - -- - - -- -- 
~ 1 3 ~ 1 ~ ) ~  

b 
-- 6 f c  Av 2 Asc 

Cpd Signal a t  31 "C a t  -50 "C (OC) (Ha) (Iiz) (kcal mole-') 

7 " - 6 ppm downfield f r o m  Rle4Si. Eyr ing  equation, ( f= l )  . T h i s  value is unrel iable  

because 01 the rapidly  changing and s m a l l  chemical shift  difference. Dr .  F. G. Riddell  
+ - 1 

(Univ. of Stirl ing, Scotland) lcindly in fo rms  us that he  f inds  values  of 14. 6 - 0.2 kcal  mole  
+ - 1 

and 15. 2 - 0.2 kcai  mole for  th i s  b a r r i c r  i n  toluene and D 0 respect ively  in  which 
2 

solvents  t h i s  chemical shift difference although highly t empera tu re  var iable  is sufficiently 

l a r g e  t o  give r e l i ab le  values  (see  accompanying communication). 

Tab le  2.9: 1 3 c  N. m. r. (25.05 h1Hz) dataa f o r  tetrahydro-2.5-dimethyl-I.  2 ,s-oxadiazine  -- -- 
+ 

Chemical shift  (6) a t  a~ + f 
Carbon 

d t c  
asc 

s i t e  40 'C b' -13G OC P C )  ( P P ~ )  (kcal mole-') -- 
23, 2iie e, Eg -- - 

2 47. 0 (q) 46. 6 46. D -127 0.2 - 
C-3  - 54. G (1) 51. 9 57.0  -106 5.2 7. 69 

C-4 - 52. 4 (t) 50. 3 53.4 -110 3. 1 7. 69 

N(5)bC 30. 6 (q) 38. 9 39.8 -119 1. 0 7. 58 

C-6 - 87 .  o (t) 06. G 87. s -114 I .  3. 7. 74 



Table 21,: N. m. Y .  (25.05) hnlz dataa f o r  tetmhydro-2,5,6,6-hesamrtb~-l,2,5- 

oxndiazine -- 

+ 
t (Oc) 

+ f 
Carbon Chemical shift (6) at  

-c AV ASc 

a Solvent: CP2C12/acetone-d F r o m  off-resonance dacoupling. Solvent: CDC13. 
-6' 

Assignments with reicrencs t o  1 3 ~  dnmr spectra of tetrahydro-3-methyl-I, 3-oxazine 

(V. J. Baker. I. J. F e r y s o n ,  A. R. Itatritzky, and F.n?. S. Brito-Palma, J. Chcm. Soc. 

(Perkin 11). to be published). Major conformer. Eyring equation. F i r s t  
0 0 

coalescence at z. +25 C. Second dynamic phenomenon at -100 C. 
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