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SYNTHETIC COMMUNICATIONS, 22(14) ,  1985-1992 (1992) 

SYNTHESIS OF -5,6 DIHYDRO -1,4,2 
DIOXAZINES FROM HYDROXIMATES 

A. Be1 Hadj Amor, H. Mrabet and B. Baccar 

Labo. of Organic Synthesis Faculty of Scienccs of TUNIS 
1060 TUNIS - TUNISIE 

ABSTRACT : Successive action of a -bromoes ters  and organometal l ics  
on hydroximates const i tute  a good way to obtain - 5,6 d ihydro- l ,4 ,2  
dioxazines. 

1. INTRODUCTION : 

D e s p i t e  e x t r a o r d i n a r y  d e v e l o p m e n t  made  i n  h e t e r o c y c l i c  

chemistry , the  - 1,4,2 dioxazines  and their der ivat ives  were not well 

known . Some works were published and they concerned dihydro1’6 

and t e t r a h y d r o - 1 , 4 , 2  d i o x a z i n e s  7*8*9.  I n  t h i s  work  w e  s h o w  t h a t  

h y d r o x i m a t e s  c o n s t i t u t e  g o o d  s u b s t r a t e s  f o r  t h e s e  h e t e r o c y c l i c  

derivatives . 

2. RESULTS AND DISCUSSION : 

T h e  p a s s a g e  from h y d r o x  m a t e s  1 to - 5 , 6  d i h y d r o - 1 , 4 , 2  

dioxazines 5 i s  realizable in  three s teps  The  action of a -bromoes ters  o n  

h y d r o x i m a t e  s a l t s  g i v e s  h y d r o x i m a t e -  e s t e r s  2 . T r e a t e d  by  

o r g a n o m e t a l l i c s  t h e s e  c o m p o u n d s  a r e  t r a n s f o r m e d  i n t o  s a l t s  of  

hydroximate-alc.ohols 2 which can be cyclized to  give -5 ,6  dihydro-1,4,2 

dioxazines 5 (scheme : 1)  

1985 
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1986 BEL HADJ AMOR, MFUBET, AND BACCAR 

Scheme : 1 

2-1. P r e p a r a t i o n  of h y d r o x i m a t e - e s t e r s  : 2 
' 0- alkylation of the =N-OH group in presence of  alcoholates is 

wel l  k n ~ w n ' ~ ' ~ - * ~ .  In the same condi t ions a -bromoes ters  react  with 1. 

and lead to hydroximate - es te rs  2 with good yield : & : R1=Ph , R2 = 

R 3  =H;&, : R 1 = P h  , R 2  = R g = M e ;  & : R 1 = P h C H 2 ,  R 2 = H  , R g  = M e ;  

&i : R1 = PhCH2, R2 = R3 = M e .  

Compounds 2. are l iquid and can be  purif ied by dis t i l la t ion 

under l o w  pressure . They are  easily identified by IR and 'HNMR 

spec t roscopy.  T h i s  las t  t echnique  s h o w s  tha t  they a r e  obta ined  in  a 

mixture of two isomers Z and E (splitting of methoxy signal). 
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SYNTHESIS OF -5,6 DIHYDRO -1,4,2 DIOXAZINES 1987 

2.2.  P r e p a r a t i o n  o f  h y d r o x i m a t e  - a l c o h o l  s a l t s  2 
a n d  T h e i r  c o r r e s p o n d i n g  a lcohols  4 : 

I t  is d e m o n s t r a t e d  that c o m p o u n d s  c o n t a i n i n g  c a r b o x y l i c  

esters ( -C02R) and imidic group (-C(OR)=N-) react with organometallic 

carbanions  only by the  f i rs t  funct ion l4 .This select ivi ty  i s  independent 

of  reagent  quant i ty .  In  t h e  presence  of t w o  e q u i v a l e n t s  or  more  o f  

G r i g n a r d  r e a g e n t  ( R M g X  o r  R Z n X )  h y d r o x i m a t e - e s t e r s  2 a r e  

t ransformed in a lcoholates  3 which are  r ingclosed a t  room tempera ture  

o r  by heating in various solvents  and give-5,6 dihydro-1,4,2 dioxazines 9 

T h o s e  w h i c h  d o  n o t  l e a d  t o  h e t e r o c y c l i c  d e r i v a t i v e s  5 a t  r o o m  

temperature  give hydroximate-alcohols after hydrolysis  ( scheme 1 

way h) .Three compounds of type 4 are isolated , purified by distillation 

and identified by IR and 'H NMR spectroscopy . h : R1 = Ph , R2 = R 3  = 

H , R 4  = Me ; : 

R 1  = PhCH2 , R2 = H ,  R3 = R4 = Me 

: R1 = PhCH2 , R2 = R 3  = M e ,  R4= CH2-CH=CH2 ; 

2.3. P r e p a r a t i o n  of -5,6 dihydro-1 ,4 ,2  d ioxaz ines  5 :  
According to the nature of the subst i tutes ,  the passage from 

alcoholates  2 to - 5,6 dihydro-1,4,2 dioxazines 5 may be  done  at room 

temperature  (scheme 1,way R2=R3=Me and R4=Me,Et) or by heating 

reagents in solvents : ( T H F  , way h , when R2 = R3 = Me and R4 = 

CH2-CH=CH2 or Phenylchlor ide , way c , when R2= H , R3= H , Me and 

R4=Me). In total, six -5 ,6  dihydro-1.4.2 dioxazines are obtained . They are 

identified by IR and 'H NMR spectroscopy by 

elemental analysis . 

and for some of them 

R1 R2 R3 R4 R1 R2 R3 R4 
- 5a Ph Me Me Me - 5d Ph Me Me ally1 

fi PhCH2 Me Me Me & Ph H H Me 

& PhCH2 Me Me Et 5 f  PhCHz H Me Me 
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1988 BEL HADJ AHOR, MRABET, AND BACCAR 

On t h e  o t h e r  h a n d  w h a t e v e r  m a y  b e  t h e  n a t u r e  of  a l k y l  

groups  R2, R3 and Rq. alcohols 4 c a n n o t  b e  c o n v e r t e d  in  5 e v e n  by 

heat ing for  a long t ime in  phenylchlor ide . 
3. EXPERIMENTAL PART : 

Uncorrec ted  mel t ing  p o i n t s  were  d e t e r m i n e d  by capi l la ry  

with a BUCHI apparatus.1R spec t rums are  regis tered with a Perkin - 
Elmer apparatus  model 681 in solut ion of chloroform or  in  suspension 

i n  per f luor ied  h y d r o c a r b o n .  NMR s p e c t r u m s  a r e  reg is te red  with an 

apparatus Jeol C-HL 60 (60 MHz) in general in  solution of CDC13 with TMS 

a s  internal  reference.  Chemical  sh i f t s  a r e  expressed i n  ppm. Elemental  

an lys i s  a r e  made  at  the  Microanalys is  Center  o f  t h e  Universi ty  Paul  

Sabatier TOULOUSE ( FRANCE ) . Synthetic methods of compounds 2,1,& 
and i a r e  similar for  each serie. We describe one example of each . 

3.1. S y n t h e s i s  of h y d r o x i m a t e - e s t e r s  2 
C o m p o u n d  a: In a three-neck funnel  equiped  by a cooler ,  a dropping  

funnel  and a magnet ic  s t i r re r ,  we  put ,  under  ni t rogen atmosphere 2,s g 

( 25 mmoles) of tBuOK and 20 ml of dry THF. Then we add on a drip a 

solution of 3 ,778 (25 mmoles) of Methyl benzohydroximate in 10 ml of 

THF at 0°C. After stirring for 1 hour we add 4,17g (25 mmoles) of Ethyl 

b r o m o a c e t a t e  i n  10  m l  o f  T H F  i n  s m a l l  q u a n t i t i e s  a t  t h e  s a m e  

tempera ture .  S t i r r i n g  is pro longed  t o  12 h o u r s  a t  room tempera ture  

fo l lowed by hydro lys is  of t h e  reac t iona l  m i x t u r e  with a sa tura ted  

solution of NH4Cl. The  organic  phase i s  then separated while  the aquous 

phase i s  extracted three times with 30 ml of  diethylether .  Organic  par ts  

a r e  c o l l e c t e d ,  d r ied  and a f t e r  removing  t h e  s o l v e n t ,  t h e  res idue  i s  

purified by distillation under vacuum : 

a Bp : 140/2 Yield : 58% IR(cm-l) : V ~ = N  = 1630 vC=o= 1760 

l H  Nh4R (CDC13):7,9 to 7,16(m,5H) : 4,51(s, 2H) ; 4,2( qt. 2H) : 3,96 et  3.73(s 

splitted, 3H) and 1,2 (t, 3H). 
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SYNTHESIS OF -5,6 DIHYDRO -1 ,4 ,2  DIOXAZINES 1989 

28 bp : 120/1.4 Yield : 48% IR (cm") : V~.N = 1630 v m =  1735 

I H  NMR(CDC13) : 7.86 to 7.1 (m,5H);4,13(qt, 2H) ; 4,OO and 3,66 (s splitted , 

3H ) 1,53 (s splitted , 6H) ; 1,23 (t splitted , 3H) . 
& bp : 132/2 yield : 45% IR (cm-') : V ~ = N  = 1645 VC;O= 1745 

'H NMR (CDC13) 7,27 (s, 5H) ; 4 3 3  (qt, lH);4,16(qt,2H);3,7(s splitted , 

2H);3,53(s splitted , 3H)1,43(d,3H); 1,23(t,3H). 

?L$ bp : 122/1,1 yield : 49% IR (cm-1) : V ~ = N  = 1645 v d =  1735 

'H NMR (CDCI,) : 7,23 (s, 5H); 4,16(qt, 2H) ; 3,73(s, 2H);3,56 (s splitted , 

3H); 1.5 (s, 6H)1.2 (t, 3H). 

3.2. S y n t h e s i s  of h y d r o x i m a t e  - a lcohols  9: 
C o m p o u n d  4;1. : To a solution of 100 mmoles of methyl 

iodate17 in 20 m l  of dry THF , is added dropwise at 0°C 3g (12,5 mmoles) of 

PhC(OMe)=NOCH2qEt a. The mixture is stirred for 12 hours at room 

tempera ture  and then hydrol ised using 50 ml of an  aquous sa tura ted  

solution of NH4CI and 50g  of ice. After extraction by diethylether  and 

dry ing  extracted par ts  , the  solvent  is  removed and the  hydroximate-  

alcohol is  isolated by distillation under vacuum.- 

magnesium 

bp : 126/2 yield : 61% IR (cm-') : v ~ - ~ = 1 6 2 5  v  OH(^^^) = 3430 

VOH(free) = 3600 'H NMR: (CDC13): 7,93 to 7 , l  (m,5H), 3.83 (s splitted , 3H); 

3,73 (s, 2H); 3.43 (ma, 1H); 1,2 (s, 6H).. 

Elemental analysis : calc. : %C = 64,57 ; %H =7,62 ; % N = 6.,28 

found : 64.38 7,68 6,20 

a* bp :152/2 yield : 40 % . IR (ern"): v c ~ = 1 6 4 0  v  OH(^^^) = 3420 

VOH(free) = 3600 'H NMR:(CDC$): 7,16(~,5H); 6,33 to 5.33 (ma, 2H); 5.26 to 

4,73 ( ling, 4H); 4,2(qt,lH); 3,66(s, 2H); 3,43(s, 3H); 3,23(ma. 1H); 2,23(m, 

4H); 1,33(d, 3H). 
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1990 BEL HADJ AMOR, MRABET, AND BACCAR 

F:181°C yield : 52% IR (cm-1) : vC-N=1640 v OH(ass) =3400 

"OH(free) = 3600 

(*Bromide allylzinc was used instead of iodate methylmagnesium ). 

3.3. Preparation of -1,4,2 dioxazines 5 :  

These compounds were prepared by three methods. 

Me thod  a : We proceed s imilar ly  a s  in t h e  preparat ion of compounds  3. 
A f t e r  h y d r o l y s i s ,  ex t rac t ion  with d i e t h y l e t h e r ,  d r y i n g  o r g a n i c  p a r t s  

a n d  r e m o v i n g  s o l v e n t ,  t h e  d i s t i l l a t i o n  of c r u d e  r e s i d u e  l e a d s  to 

dioxazines 5 .  

C13H17N% bp : 106/0,4 yield : 44% IR(cm'l) : V ~ N =  1660 'H 

NMR : (CDCh) ; 7,88 to 7,2 (m, 5H) ; 1.33 (s , splitted, 12H) 

.a C14H19N% bp : 112/1,5 yield: 54% IR (cm-I): V ~ N  =1650 

l H  NMR : (CDCl3) 7.5 to 7,2 (m,5H) ; 3.66 (s , splitted; 2H) ; 1.3 (s, splitted , 

12 H). 

Elemental analysis : calc. : %C = 72,l ; %H = 8,15 ; % N = 6,OO 

found : 71233 8.69 6,43 

& C16HyjN02 bp : 118/0,7 yield : 35% IR (cm-l ) :  VC=N = 1650 

'H Nh4R:(CDC13) :7,43 to 7.16 (m,5H) ; 3,66 (s , splitted , 2H) ; 2,2 to 1,2 

(m, 4H ) ; 1.2 (s , 6H) ; 0,9 ( t , splitted , 6H ). 

M e t h o d  b : A solution of 20 mmoles of PhC(OMe)=NOC(Me)2C(allyl)2 

OZnBr in 50  ml of THF is  heated at  refluxing for  12 hours . The solvent 

is r e m o v e d  u n d e r  a t m o s p h e r i c  p r e s s u r e  a n d  t h e n  t h e  r e s i d u e  i s  

distilled under vacuum. 

5p C17H21Nq bp : 158/5 yield : 69% IR (cm-' ) : V ~ N  = 1640 

'H NMR (CDC13) : 7,9 to  7,16 (m,5H) ; 5,93 (m , 2H) ; 5.07 (m,4H) ; 

2,43(d,4H); 1,5(s,6H). 
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SYNTHESIS OF -5,6 DIHYDRO -1,4,2 DIOXAZINES 1991 

Method  c : A solution of 10 mmoles of the hydroximate-alcohol sal ts  

o r  k i n  10 ml of phenylchlor ide is heated at ref luxing temperature  for 

1 2  hours. After cooling the mixture and removing the  solvent , a solid is 

isolated. It i s  then purified by recrystallisation in  methanol. 

& C l l H 1 3 N 4  F=90 "C yield : 65% IR (cm-') : V ~ N  = 1650 

'H NMR:(CDC13) : 7.8 to 7 (m, 5H) ; 2,95 (s, splitted, 2H) ; 0,9 (s, 6H). 

Elemental analysis : calc. : %C = 69.1 ; %H = 6.80 ; % N = 7,32 

found : 69,58 6,42 7,11 

S C 1 3 H l 7 N %  F ; 132 "C yield ; 46% IR (cm-') : VC=N = 1650 

'H NMR :(CDC13):7,5 to 7(mSH); 3,5(qt 1H) 3,46(s,2H); 1,2(d,3H); l , l ( s ,  6H). 

The  authors  are  indebted to Professor  J. BARRANS of  the 

Paul Sabatier of TOULOUSE for  h i s  help and constructive University 

suggestions . 
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