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SYNTHESIS OF P E R H Y D R O - 1 . 5 . 2 - U I l J X ~ Z i N E S  

A NOULL T Y P E  OF HETEROCYCLIC CURPOUNDS 

Detlef Geffken 

Institute o f  Pharmaceutical Chemistry, T e c h n ~ c a l  U n i v e r s ~ t y ,  

0-3300 Oraunschweig, Germany 

Abstract- D e r i ~ a t l v e s  of perhydro-1,5,Z-dioxazine h a v e  been 

prepared by the reactlon of N-substituted 2-hydroxycarbohy- 

droxamic acids with the dirnethyl acetals of aromatic aldehydes. 

The six-membered ring system o f  1,4,2-cloxazine (1) is known since 1967, when 

PlcHale synthesirsd same 5 , 6 - d i h y d r o - 3 - p h e n y l - 1 , 4 . Z - d i o x a z i n e - 5 - o  (2). How- 

ever, the isomeric heterocyclic system of 1.5.2-dioxarine ( 3 )  does not as yet to 

have been isolated. 

1 - 2 - 3 - 
I now wish to report the synthesis o f  some derivatives o f  this novel type o f  

compound by a method u s e d  for the cyclisation of unsubstltuted hydroxamic 

acids to l,4,2-dioxazoles. Thus, treatment of the N-substituted P-hydroxycarbo- 

hydroxamic acids 4a-d with the dirnethyl acetals o f  benzaldehyde or 2-chlorobenr- 

aldehyde i n  boiling benzene i n  the presence of p-toluenesulphonic acld g a v e  per- 

hydro-1.5.7-diaxazine-3-ones (=) as crystalline products in yields of 35-60%. 

Attempts to prepare 5 by refluxing a solution o f  5 and benraldehyde i n  the pre- 

s e n c e  of p-toluenesulphonic acid under the removal of water were unsuccessfull. 

The structure o f  5 " a s  confirmed by elemental analysis, by ir, by ' ~ - n m r  and by 

mass spectra. The infrared spectra showed a strong carbonyl band at the expected 

region (1650 - 1665 c r n - I ) .  A o n e  proton signal due to the cycllc acetalic 

str~icture was observed at 6 = 6,03 - 6,50 . molecular p e a k s  corresponding to the 

right molecular weights appeared i n  the m a s s  spectra. 



Experimental P a r t  

G e n e r a l  p r o c e d u r e :  

A m i x t u r e  o f  0 . 0 1  m o l e  o f  h y d r o x a m i c  a c i d  2 ', 0 .012  m a l e  d i m e t h y l  a c e t a l  o f  

b s n z a l d s h y d e  o r  2 - c h l o r o b e n r a l d e h y d e  a n d  50  mg p - t o l u e n e s u l p h o n i c  a c i d  i n  50  m l  

a n h y d r o u s  benzene  w a s  r e f l u x e d  f o r  4  h o u r s .  A f t e r  r e m o v i n g  t h e  s o l v e n t  t h e  r e -  

m a i n i n g  o i l  was p u r i f i e d  on  a s i l i c a  g e l  c o l u m n  ( b e n r e n e / d i c h l o r a m e t h a n e  I:?) 

1 ( 5 a )  

Y i e l d  1.29 ( 3 5 % ) ;  mp 9 9 - 1 0 0 ~ ~  ( ~ ~ c l o h s x a n e ) ,  c o l o r l e s s  p r i s m s ;  i r ( K B r )  1 6 6 5  ern-' 

(C=O);  ' ~ - n r n r  ( C O C l 3 )  3.40 (3H, s ,  CH3),  6.17 ( I H ,  s ,  0-CH-O), 7.27 - 7.77 

( 1 5 ~ .  rn, A r H ) ;  WS m/e 3 4 5  (m f ) ,  3 1 7  (mt - C O ) ,  2 3 9  (N+ - P ~ C H O ) .  

CZ2HlgNO3 ( 3 4 5 . 4 )  c a l c .  C 76 .50  H 5.54 N 4.06 

f o u n d  C  76 .44  H  5.67 N 6 .23  

6-(2-Chlorophenyl)-2-methyl-4-phenylperhydro-1,5.2-dioxazine-3-one (z) 
Y i e l d  1.59 ( 6 0 % ) ;  rnp 8 8 ' ~  ( c y c l o h e x a n e ) ,  c o l o r l e s s  p r i s m s ;  i r ( ~ 8 r )  1 6 6 5  crn- ' (c=o) 

'H-"rnr ( C D C ~ ~ )  6 3.40 (3H, s ,  CHI), 5.63 ( l ~ ,  s ,  SCH), 6.50 (IH, s ,  0-CH-O), 

7 . 26  - 7 .86  ( g ~ ,  m ,  A ~ H ) ;  ms m/s 3 0 3 / 3 0 5  (PI+), 258  (m+ - C H ~ N O ) .  

C16H14C1N03 (303 .7 )  c a l c .  C  63 .28  H 4.65 C1  11 .67  N 4 .61  

f o u n d  C 63 .03  H  4.72 C l  11 .42  N 4.75 

2 - 8 e n r y 1 - 4 , 4 , 6 - t r i p h ~ n y 1 p ~ ~ h y d r 0 - 1 , 5 , 2 - d i i - 3 - e  (&) 
- 1  

Y i e l d  1 .79  ( 4 0 % ) ;  mp 9 6 - 9 7 ' ~  ( c y c l o h e x a n e ) ,  c o l o r l e s s  p r i s m s ;  i r  ( K B ~ )  1 6 5 0  cm 

, ( C = o ) ;  'H-nmr ( c 0 c 1 3 ) 6  4.96 (ZH, q, N-CHZ, J 7  H Z ) ,  6.03 (IH, s ,  0-CH-0) .  7.26 - 
7.70 (20H, m ,  ArH); ms m/e 4 2 1  ( N + ) ,  3 1 6  (m+ - P ~ C H O ) ,  3 0 1  ( m *  - P ~ C H ~ N O ) .  
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C2BH23N03 ( 4 2 1 . 5 )  c a l c .  C  7 9 . 7 9  H  5.50 N 5.32 

f o u n d  C 7 9 . 9 4  t i  5 .48  N  3 . 3 2  

2 - R e n r y l - 6 - ( 2 - c h l o r ~ p h e n y l ) - 6 - ~ h e n y l p e r n y o r ~ - 1 , 5 , 2 - d ~ 0 ~ a z n e - 3 - e  (id) 

Y i e l d  1 . 4 9  ! 3 7 % ) ;  mp 1 2 1 ' ~  ( b e n r e n e / n - n e x a n e ) ,  c o l o r l e s s  p r l s r n s ;  i r ( K G r )  

1 6 6 5  cm" ( C = O ) ;  ' H - n m r  (CDCll) 4.9C ( ? H ,  q ,  W-CH2, J 7  H z ) ,  5 . 7 r  ( l H ,  ?,, j,:l+: 

6 . 4 0  ( I H ,  5 ,  0 - C H - 0 ) .  7 . 2 6  - 7 . 8 7  ( 1 4 H ,  m ,  P r l i ) ;  RS m/e 3 7 9 1 3 8 1  ( P I t ) ,  2 5 6 / 7 6 C  

( m t  - P ~ C H ~ N O ) .  

C22H,8C1N03 ( 3 7 9 . 9 )  c a l c .  C 6 9 . 5 6  H 4.70 C 1  9 . 3 3  N 3 . 6 9  

f o u n d  C  6 9 . 7 2  H  6 . 8 2  C I  9 . 6 4  N 3 . 7 1  
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