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In terconvers ion  of 2-a lkyl -4 ,4-d ie thyl -4H-1 ,3-benzoxazines  and N-acyl-oL,c~-diethyl-o- 
hydroxybenzylamines was accomplished,  and it is shown that cupric ion cata lyzes  these 
react ions .  

We have previously  [1, 2 ] established that 2-subst i tuted 4 ,4-dia lkyl-4H-1,3-benzoxazines  (I), r a the r  
than the expected products  - the corresponding substituted N-benzylamides (II) - are  chiefly formed by the 
react ion of ~ ,~-d ia lky l -o -hydroxybenzy l  alcohols with ni tr i les  under the influence of mineral  acids (HC104, 
H2SO4) ; II were isolated in individual cases  in low yields.  Despite the fact that the react ion to fo rm the 
benzoxazines is ex t remely  interest ing in itself,  the des i re  to find a convenient route to II remained jus t i -  
fied since these sor ts  of amides can be used for var ious  syntheses,  par t icu la r ly  for seeking new, biologic- 
ally active substances.  

The previously  [1] descr ibed  method for  obtaining II by alkaline hydrolys is  of I could not become 
prepara t ive  in view of the low yields of amides,  while the acid hydrolys is  of I turned out to be ent i re ly un- 
suitable. As a resul t  of a more  detailed study of the hydrolyt ic  cleavage of heterocycle  I, we found that 
this react ion p roceeds  readi ly  in the presence  of cupric salts,  e.g., cupric acetate or  ni t ra te .  
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Thus, in 70% acetic acid in the presence  of 1 mole of cupric  acetate,  2 -methy l -4 ,4 -d ie thy l -4H-benz-  
oxazine (Ia) is hydrolyt ical ly  cleaved in 2 h to give 41~0 of N-acetyl-oz,o~-diethyl-o-hydroxybenzylamine 
(IIa). Cupric acetate can be used in catalytic amounts (10 mole %). Cleavage of I does not occur  in the ab- 
sence of cupric  acetate.  The same sort  of picture is observed when aqueous alcohol solutions are  used, 
during which the addition of sodium acetate apparently p romotes  hydrolys is .  

In addition, we found that amide II can be cyclized to benzoxazine I under the influence of acetic an- 
hydride or  perchlor ic  acid. But the most  interest ing fact is that cycl izat ion proceeds  in 70~ acetic acid in 
the presence  of cupric  acetate.  Compound I is not formed if a cupric salt is not added. We also opened and 
closed the benzoxazine r ing  in the case of Ib and IIb, respect ively .  

We have not yet established whether these react ions  are revers ib le .  The role of the cupric salt p rob-  
ably consis ts  in reinforcing the electrophil ici ty of the 2 position in I and the carbonyl carbon atom in II as 
a resul t  of coordination of the cupric ion with the nitrogen atom of benzoxazine I, with the amide oxygen 
atom of I I ,  or  with the amino group in an intermediate  of the A type. In s trongly acidic media,  II can be 

*See [1] for Communication I I .  
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cycl ized to I without par t ic ipat ion  of cupr ic  ion, since protonat ion of the amide oxygen ac t iva tes  it suff i-  
ciently.  Hydro lys i s  of I is  not obse rved  in dilute hydrochlor ic  acid with o r  without added cupric  ion; this 
is  p robably  assoc ia ted  with a s imul taneous  d ec r ea se  in the hydroxide ion concentrat ion in solution and d i s -  
ruption of the I - c u p r i c - i o n  complex.  The poss ib i l i ty  of accompl ishing cycl izat ion of amides  II also indi- 
cates  that the format ion  of benzoxazines  of the I type f r o m  o - h y d r o x y - a , a - d i a l k y l b e n z y l  alcohols  and 
n i t r i l e s  in mine ra l  acid media  [1, 2] m a y  also proceed  through in te rmedia te  amides  of the II type.  

E X P E R I M E N T A L  

Hydro lys i s  of 2 -Methy l -4 ,4 -d ie thy l -4H-1 ,3 -benzoxaz ine  (Ia). A solution of 4 g (0.02 mole) of Ia [2] 
in 10 ml  of 70% acet ic  acid was added to a solution of 3.9 g (0.02 mole) of cupr ic  aceta te  monohydrate  in 
10 ml  of 70% acet ic  acid. The mix ture  was s t i r r ed  for  2 h, 50 ml  of wa te r  was added, and the mix ture  was 
made alkaline with sodium carbonate  and ex t rac ted  with e ther .  The e ther  was removed ,  the res idue  was 
t r i tu ra ted  with pe t ro leum e ther ,  and the resul t ing c r y s t a l s  were  f i l te red  to give 1.75 g (40.7%) of IIa  with 
mp 131-132 ~ ( f rom b e n z e n e - p e t r o l e u m  ether) .  A mix tu re  of this product  with a sample  p rev ious ly  [2] ob-  
tained, which had an identical  IR spec t rum [in CHCI~, c 0.6%; 3360 cm -I  (associa ted  OH and NH groups);  
1650 cm -1 (amide I), 1540 cm -1 (amide II)] showed no melting-point depress ion .  Compound Ia  [1.5 g 
(37.5%) ] with bp 85-88 (3 mm) and n~  1.5160 was isola ted f r o m  the pe t ro l eum e ther  solution. 

Hydrolys is  of 2 -Ch lo romethy l -4 ,4 -d ie thy l -4H-1 ,3 -benzoxaz ine  (Ib). A solution of 4.9 g (0.02 mole) 
of Ib [1] in 20 ml  of 70% alcohol was  added to a solution of 3.9 g (0.02 mole) of cupr ic  aceta te  monohydra te  
and 1.6 g (0.01 mole) of sodium aceta te  in 50 ml of 70% alcohol.  T r e a t m e n t  of this mix ture ,  as in the p r e -  
vious exper iment ,  yielded 2.6 g (50%) of IIb with mp 119-120 ~ ( f rom b e n z e n e - p e t r o l e u m  ether) .  Found %: 
C 60.7; H 7.1; N 5.5; C1 13.8. C13tI18NO2C1. Calculated %: C 61.0; I-I 7.1; N 5.5; C1 13.9. Ib [1.3 g (26.5%)] 
with bp 106-107 ~ (1 mm) and n~  1.5320 was also isolated.  

Convers ion of N - A c e t y l - a , a - d i e t h y l - o - h y d r o x y b e n z y l a m i n e  (IIa) to Ia.  A. Pe rch lo r i c  acid (70%, 3 
ml) was  added with s t i r r ing  and cooling to a solution of 2.2 g (0.01 mole) of I Ia  in 8 ml  of ace toni t r i le  at 
such a ra te  that the t e m p e r a t u r e  of the reac t ion  mix tu re  was 25-30 ~ After  24 h t he  react ion  m a s s  was 
poured over  ice,  and the resul t ing  mix ture  was  made alkaline with ammonia  and ex t rac ted  with e ther .  The 
e ther  was removed ,  and the oily res idue  (which, f r o m  the IR spec t rum,  did not contain IIa) was dist i l led in 
vacuo to give 1.5 g (75%) of Ia with bp 88-89 ~ (2 mm) ,  nl~ "5 1.5155, and R f  0.75 [activity IV A1203, b e n z e n e -  
e ther  (1 �9 1) ]. 

B. Cupric aceta te  monohydrate  [1.9 g (0.01 mole) ] was  added to a solution of 2.2 g (0.01 mole) of IIa 
in 40 ml  of 70% acet ic  acid and the mix tu re  was s t i r r ed  for  2 h at about 20 ~ The reac t ion  m a s s  was  then 
poured over  ice and the mix tu re  was made alkaline with ammon ia  and ex t rac ted  with e ther .  The e ther  so-  
lution was dr ied ove r  magnes ium sulfate,  the e ther  was r emoved ,  and the res idue  was drenched with 
pe t ro leum e ther .  The prec ip i ta te  of IIa  was r emoved  (60%), and the res idua l  oil was dis t i l led in vacuo to 
give 0.6 g (30%) of Ia with bp 88-89 ~ (2 mm) .  The I Ia  to Ia  ra t io  was  approx imate ly  1 : 1 during ana lys i s  of 
the composi t ion of the reac t ion  products  f r o m  the IR spec t rum without p r i o r  r emova l  of I Ia  and dist i l lat ion 
of Ia .  

Conversion of N - C h l o r o a c e t y l - a , a - d i e t h y l - o - h y d r o x y b e n z y l a m i n e  (IIb) to Ib.  The reac t ion  with 4 g 
(0.015 mole) of IIb and 5 ml  of 70% HHC104 was c a r r i e d  out in the same  way as in the prev ious  exper iment .  
Pe t ro l eum e ther  was added to the res idue  a f te r  r emova l  of the e ther ,  and the mix ture  was allowed to stand 
overnight  in a r e f r i g e r a t o r .  The prec ip i ta ted  c r y s t a l s  of unchanged IIb were  r emoved  by f i l t ra t ion,  the 
f i l t ra te  was  evapora ted ,  and the res idue  was dist i l led to give 3.2 g (86.5%) of Ib with bp 106-107 ~ (1 ram) 
and n~  1.5320. 
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