
anhydride for  10 min, a f te r  which 0.08 g (1 mmole) of sodium ace ta te  was added, and the mix ture  was ref luxed 
for another  30 min. It was then cooled,  di luted with water ,  and allowed to stand for  24 h. The r e su l t ing  solid 
was removed  by f i l t ra t ion  to give 0.2 g (43%) of a product  with mp 70L IR spec t rum:  1750, 1720, 1665, and 
1600 cm - t .  Found: C 75.8; H 6.0%. C28H2605. Calcu la ted :  C 76.0; H 5.9%. 

B) A 0.18g (1 mmole) sample  of sod iomalonic  e s t e r  was added to a suspension of 0.4 g (1 mmole) of 2,4-  
d ipheny l -6 -5 -e thoxyd iv iny lpy ry l ium p e r c h l o r a t e  in d ry  e ther ,  and the r e su l t ing  sodium p e r c h l o r a t e  was removed  
by f i l t ra t ion  a f te r  a few hours .  The e ther  was removed  from the f i l t r a t e  by d is t i l la t ion ,  and the r e s idue  was 
ref luxed in acet ic  anhydr ide  for  10-15 min. The mix ture  was di luted with wate r  and e x t r a c t e d  with e ther ,  and 
the e ther  l aye r  was dr ied  with sodium sulfate .  The e ther  was removed  by d i s t i l l a t ion  to give a product  ident i -  
ca l  to the product  obtained by method A. 
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O F  4 H - 1 , 3 - B E N Z O X A Z I N - 4 - O N I U M  S A L T S  
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Methods were  developed for the s y n t h e s i s o f 4 H - 1 , 3 - b e n z o x a z l n - 4 - o n i u m  sa l t s  by acylat ion of 
s a l i c y l n i t r i l e  and s a l i cy l a ldox ime  with acid anhydr ides  and ch lo r ides  a r e  acids in the p r e s e n c e  
of p e r c h l o r i c  acid or  tin p e r c h l o r a t e .  

in the p r e sen t  r e s e a r c h ,  which is a continuation of our  r e s e a r c h  on the synthes is  of 4 H-1 ,3 -benzoxaz in -4 -  
onium sa l t s  [1]. we have shown that 4H-1 ,3 -benzoxaz in -4 -on ium p e r c h l o r a t e s  (V) a r e  formed in the acylat ion of 
s a l i c y l n i t r i l e  (I) with a l iphat ic  acid anhydr ides  (acet ic ,  propionic ,  butyr ic ,  va l e r i c ,  and caproic)  in the p r e s e n c e  
of equ imola r  amounts of 70 c} p e r c h l o r i c  acid.  The reac t ion  p roceeds  under  mild condit ions when pe r c h lo r i c  
acid is added to a solut ion of n i t r i l e  I in excess  acid anhydride.  The y ie lds  of the sa l t s  i n c r e a s e  when the mk• 
lu re s  a re  heated to the boil ing point.  The benzoxazinonium sa l t s  can a lso  be obtained by acyIation of n i t r i l e  I 
with ca rboxyl ic  acid ch lo r ides  in the p r e s e n c e  of tin p e r c h l o r a t e .  The in i t ia l ly  formed hexachloros tannates  of 
V (X = SnCI~) a r e  r e ad i l y  conver ted  to the co r r e spond ing  p e r c h l o r a t e s .  The s t ruc tu r e  of hexachloros tannate  V 
(R = CbH~) was conf i rmed by convers ion  to the p rev ious ly  known 2 -pheny l -4H-1 ,3 -benzoxaz in -4 -one  (VI) by 
t r ea tmen t  with t r i e thy lamine .  

Ni t r i l ium sal t  II [2] is evidently formed in i t ia l ly  in the acytat ion of s a l i c y l n i t r i l e  with both acid anhydr ides  
and ch lo r ides ;  II then undergoes  t au tomer i za t ion  to cycl ic  cation III. which is subsequent ly  r e a r r a n g e d  to hy- 
d roxyazapyry l ium sa l t  IV. The la t te r ,  which is less  t he rmodynamica l ly  favorable  [3], is converted to oxazin-  
onium sa l t  V: 
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I I I  Ill 

OH 0 0 
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X- X- 

IV V X = ClO.t.'SnCl 6 VI 

The acylation of salicylnitrile can be realized with aliphatic acids in the presence of tin perchlorate to 
give salts V, but the yields in this case do not exceed 30%. The reaction probably proceeds via the mechanism 
of aeylation of nitriles with organic acids recently proposed in [4]. When molar amounts of an acid chloride 
(acetyl chloride or benzoyl chloride) are added to the reaction mixture, the yields of the salts increase to 65%, 
but the added chloride itself does not enter into the acylation reaction under these conditions. Thus 2-methyl- 
4H-1,3-benzoxazin-4-onium perchlorate rather than 2-phenyl-4H-1,3-benzoxazin-4-onium perchlorate is ob- 
tained when salicylnitrile, benzoyl chloride, and tin perehlorate are refluxed in excess acetic acid. Salts V 
(R = C2H5) were similarly synthesized from acetyl chloride and propionic acid. The formation of a mixture of 
salts was not observed in this case (the mixture was monitored by chromatography on Silufol UV-254 plates). 
The role ofthe added acid chloride probably reduces to the formation of an acid chloride in which the compo- 
nents are refluxed, and which subsequently acylates nitrile I. 

Salicylaldoxime (VII) can be used as the starting compound for the synthesis of benzoxazinonium salts. In 
this case Beckmann rearrangement leading to the formation of salieylamide [5], which is subsequently acylated 
by our previously proposed scheme [3], precedes the formation of benzoxazinonium salts. Dehydration of sali- 
cylaldoxime to salicylnitrile is also possible [6], but the data on the yields of benzoxazinonium perchlorates 
(86-95%) constitute evidence in favor of the first assumption. 

~CONH2 0 

. ~ - / ~  C~-N CIO 2 
VII 

OH 

Acylation of the phenolic hydroxyl group of salicylnitrile and salicylaldoxime by acid anhydrides and sub- 
sequent cyclization with splitting out of the acid are possible under the reaction conditions. 

EXPERIMENTAL 

The IR spectra of mineral oil Suspensions of the compounds were recorded with a UR-20 spectrometer. 
The physical constants of all of the synthesized benzoxazinonium perchlorates (melting points and IR spectra) 

were in agreement with those of genuine samples [I, 3]. 

2-Propyl-4H-l,3-benzoxazin-4-onium Perchlorate (V, R = C3H7). A l-ml sample of 70~ perchloric acid 
was added to a mixture of 1.19 g (0.01 mole) of salicylnitrile in 10 ml of butyric anhydride, and the mixture was 
then heated to the boiling point, cooled, and diluted with absolute ether. The resulting precipitate was removed 
by filtration and recrystallized from glacial acetic acid to give 2.31 g (80%) of a product with mp 211 ~ 

Similarly, perchlorates V (R = CH s, C2H 5, C4H9, and CsHII*) were synthesized in 88, 40, 68, and 50% 
yields, respectively, by acylation of salicylnitrile with acetic, propionic, valeric, and caproic anhydrides. 

2-Methyl-4H-1,3-benzoxazin-4-onium Perchlorate (V, R = CH~). A) A mixture of 1.19 g (0.01 mole) of 
salicylnitrile, 2.60 g (0.01 mole) of tin perchlorate, and 15 ml of glacial acetic acid was refluxed for 3 h. after 
wh{ch it was cooled, i ml of 70% perchloric acid was added, and the mixture was diluted with ether. Workup 
gave 0.71 g (27%) of a product with mp 208 ~ (from glacial acetic acid). 

Perchlorate V (R=C2Hs) was similarly synthesized in 26% yield. 

* This compound had mp 103-106 ~ (it was reprecipitated from glacial acetic acid solution by the addition of ab- 

solute ether). 
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B) A mixture of 1.19 g of salicylnitrile, 1.40 g (0.01 mole) of benzoyl chloride, and 2.60 g (0.01 mole) of 
tin perchlorate was refluxed in 15 ml of glacial acetic acid for 2 h. after which it was cooled, 1 ml of 70% 
perehlorie acid was added, and the mixture was diluted with ether. Workup gave 1.5 g (58%) of a product with 
mp 208 ~ 

P e r e h l o r a t e  V (R=C2Hs) was s i m i l a r l y  syn thes ized  in 52% yield f rom s a l i c y l n i t r i l e ,  ace ty l  ch lor ide ,  tin 
p e r c h l o r a t e ,  and propionic  acid.  

2 - E t h y l - 4 H - 1 , 3 - b e n z o x a z i n - 4 - o n i u m  P e r c h l o r a t e  (V, R = C2H~). A 2.60-g (0.01 mole)  sample  o f t i n p e r -  
ch lora te  was added to a solut ion of 1.19 g (0.01 mole) of s a l i c y l n i t r i l e  and 0.93 g (0.01 mole) of propionyl  
ch lor ide  in 15 ml of propionic  acid,  a f t e r  which the mix ture  was ref luxed for  2 h. It was then cooled,  1 ml of 
70~ p e r c h l o r i c  acid was added, and the mixture  was diluted with e ther .  Workup gave 1.65 g (60%) of the sa l t  
with mp 183-185 ~ (from g lac i a l  ace t ic  acid).  

P e r c h l o r a t e  V (R = CH 3) was s i m i l a r l y  synthes ized  in 65% yield by ref luxing s a l i c y l n i t r i l e ,  ace ty l  ch lor ide ,  
and tin p e r c h l o r a t e  in g lac ia l  ace t ic  acid.  

2 - B u t y l - 4 H - 1 , 3 - b e n z o x a z i n - 4 - o n i u m  P e r c h l o r a t e  (V, R = C4H9). A 1 -ml  sample  of 70c~.~ p e r c h l o r i e  acid 
was added slowly dropwise  to a solut ion of 1.37 g (0.01 mole} of s a l i ey l a ldox ime  in 12 ml of va l e r i e  anhydride ,  
a f te r  which the mix ture  was heated to the boil ing point, cooled,  and diluted with e the r  to give 2.60 g (86%) of the 
sa l t  with mp 212-214 ~ (from g lac ia l  ace t ic  acid).  

P e r c h l o r a t e  V (R = CH3) was s i m i l a r l y  synthes ized  in 95~ yie ld .  

2 - P h e n y l - 4 H - 1 , 3 - b e n z o x a z i n - 4 - o n i u m  P e r c h l o r a t e  (V, R = C~Hs). A 1.30-g (0.005 mole)  sample  of tin 
p e r e h l o r a t e  was added with s t i r r i n g  to a mix tu re  of 1.19 g (0.01 mole) of s a l i e y l n i t r i l e  and 0.70 g (0.005 mole) 
of benzoyl  ch lor ide  in 10 ml of dry  ch lo ro fo rm,  a f t e r  which the mix ture  was s t i r r e d  for  20 rain, and the r e s u l t -  
ing p r e c i p i t a t e  was removed  by f i l t ra t ion  and washed with absolute  e the r  to give 1.35 g (70%) of a sa l t  with mp 
190-196 ~ (dee.}. LR s p e c t r u m :  1731, 1629. 1597, 1553, and 1505 cm -1. Found: C 42.6; H 3.0; C1 26.8; N 3.1; 
Sn 15.8%. C14H10NO2"I/2SnC16. Calcula ted:  C 43.1; H 2.6; C1 27.3; N 3.6; Sn 15.2%. Hexach lo ros t anna t eV  
was suspended in g lac ia l  ace t ic  acid.  equ imola r  amounts of 70% p e r c h l o r i c  acid were added, and the mixture  
was heated until  the sol id  m a t e r i a l s  had d i s so lved  comple te ly .  The solut ion was cooled and diluted with e ther ,  
and the resu l t ing  p e r c h t o r a t e  was c r y s t a l l i z e d  f rom g lac ia l  ace t ic  a c i d - n i t r o m e t h a n e  to give a product  with mp 
247 =. 

P e r c h l o r a t e  V (R = CH 3) was s i m i l a r l y  obtained in 24% yield.  

2 - P h e n y l - 4 H - l . a - b e n z o x a z i n - 4 - o n e  (VI, R = CGH~)o This compound was obtained by the method in [3] by 
t r ea tmen t  of the app rop r i a t e  hexachloros tanna te  with an equ imola r  amount of anhydrous f resh ly  d is t i l led  t r i -  
e thylamine.  Workup gave a product  with mp 100-102 ~ (from cyclohexane) [7] in 40% yield.  
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