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The react ions of pyryl ium s a l t s  and sodium azide are proven 

t o  be a general synthet ic  method fo r  d i -  t o  pentaphenyl-1,3- 

oxazepines. Cycloaddit ions o f  mono-, d i - ,  and' t r iphenyl-1,3- 

oxazepines w i t h  cyclopentadienone and t r i a z o l i n e  der iva t ives 

were a lso invest igated. 

Because of s i m p l i c i t y  o f  the procedure and ready a v a i l a b i l i t y  of the s t a r t -  

i n g  materials,2 we have in terested conversion o f  pyryl ium s a l t s  t o  1,3-oxaze- 

pines which was o r i g i n a l l y  discovered by Le Roux e t  a ~ . ~  It has been reported 

t h a t  t h i s  method as wel l  as the photo lys is  of aromatic amine oxides4-' are very 

useful fo r  the synthesis o f  po lysubst i tu ted der iva t ives o f  1,3-oxazepine. 

Since our discovery of an e f f e c t i v e  synthesis of the l e a s t  subst i tu ted der iva- 

t i ve ,  2-ary l -1 ,3-0xaze~ines,~ synthesis o f  more subst i tu ted de r i va t i ves  have 

remained unexplored. Herein, the d e t a i l s  of the inves t iga t ion  of 1,3-oxaze- 



pine by Le Roux's method are reported. 

Subst i tuted pyryl ium fluoroborates (1-5)9'10 were t reated w i t h  an excess of 
w - 

sodium azide i n  absolute d i  oxane t o  g ive corresponding 1,3-oxazepine de r i  va- 

t i v e r  (6-10)1° i n  sat is fac tory  y i e l d s  as shown i n  the Table I. Although d i -  - w 

and t r i - s u b s t i t u t e d  1,3-oxazepines (6 & 7 )  are f a i r l y  s tab le  a f t e r  p u r i f i c a -  
w M 

t ion ,  s t r i c t l y  anhydrous condi t ions are required dur ing the react ion and p u r i -  

f i c a t i o n  since the pyryl ium s a l t s  (1 & 2) and/or the 1,3-oxazepines can be 
Z - 

hydrolyzed t o  the corresponding diketones and un ident i f ied  products. On the 

1: R = R 2 = n  
N 1 : 6 . hr 

2 :  
Y 

R 1 = H ,  R = P h  2  :7 
/Y 

3: - R1 = R2 = Ph ' :8 
N 

4 :  ..- R = Me, R2 = ph 1 : 9 
N 

R1 = Benzyl, R =' ph : l o  2  .I N 

other hand, po ly-subst i tu ted pyryl ium fluoroborates (3-5) are s tab le  t o  
.I - - 

hydrolysis and g ive good resu l t s .  A l l  unsynnietriral t e t ra -subs t i t u ted  pyry- 
i /  

l i um s a l t s  (3-5) af forded s t e r i c a l l y  less  hindered 3.3-oxazepines. * "  , .  , 

The structures o f  the 1,3-oxazepines were &uced from t h e i r  elemental ana- 
? '  

lyses1° and spectral  proper t ies  which are consistent , , .  w i t h  those o f  reported 
, 

1.3-oxazepines. 4-8 Our r e s u l t s  together w i th iLe Roux's provide a general 

synthet ic  procedure o f  a r y l  and a ra l ky l  subst i tu ted 1,3-oxazepines; the pro- 

cedure i s . e s p e c i a l l y  f o r  2,7-diphenyl- and 2,5,7-tr isubst i tuted der iva t ives.  
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Table I 

6 - 7 - 8 - 9 - 10 .., 
mp OC 68-69 132-134 192-194 126-127 132-133.5 

Yield % 59 58 96 82 85 
- -  - 

EtOH. 257(4.47) 269(4.56) 269(4.57) 262(4.50) 264(4.50) max , 
nm(1og E) 350(3.78) 364(3.84) 372(4.02) 354(3.76) 364(3.79) 

ppm in CC14 (J= Hz) 

H4 6.99 ca. 7.3 
(d: 7.0) overlap 

with 
Ph'H 

2.12 3.78 
(Benzyl 

(Me,  s )  CH2, S) 

H5 5.99 
(t; 7.0 

& 7.0) 

H6 6.25 6.47 6.46 6.30 6.32 
(d: 7.0) (d; 1.6) (s; in (s) (5) 

C0Cl3) 

As a part of our studies on 1,3-oxazepines, we also investigated the cyclo- 

additions of these 1,3-oxazepines with 2,5-dimethyl-3,4-diphenylcyclopentadie- 

none (2) and N-phenyltriazolin-3.5-dione (2). Treatment of diphenyl- (6) - 
and triphenyl- (7) derivatives with ,lJ in refluxing benzene or xylene resulted * 
in complete recovery of the starting substances. At an elevated temperature, 

i.e. in boiling o-dichlorobenzene, reactions of 7 with 1 1  afforded only 2,4- 
& P" 

diphenylpyrrole which is a thermal rearrangement product ofL. As 2-phenyl- 

1,3-oxazepine (13) gave a normal [2+4] addition product," it must be con- - 
eluded that the steric hindrance due to the substituents in 1,3-oxazepines 

plays an important role in the reaction with lJ. 



Table I1 

A N  "qN. 
I N - R  

Ph Ny 
0 

Yield % 5 7 6 0 33 4 5 

3460 1790 1780 1780 

3340 1735 1740 1735 
$ KBr 1780 1680- 1680- 1680- 

-1 cm 1720 1700 1700 1700 

1680- 

n o 0  

PMR (CDC13) 

ppm (J= HZ) 
5.74 5.22 5.20 5.20 

H4 (d; 3.5) (d; 4.0) (s) ' (s) 

6.03 6.78 5.30 5.30 

H6 (d,d; 9.5 (d;  9.0) (s) (s) 
& 4.0) 

OH'S H 9.19 
(d; 8.0) 
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I n  contrary, oxazepines (13,.6, a n d L )  reacted w i t h  N-phenyltr iazolin-3,5- 
,-, - - 

products (14-1:)). Add i t ion o f  N-methyltr iazolin-3.5-dione w i t h 2  a lso gave - 
the adduct (17). It appeared t h a t  the cycloadducts were formed i n  exce l l en t  

P- 

y i e l d s  but  were hydrolyzed r e a d i l y  dur ing p u r i f i c a t i o n  t o  hydroxyamide der iva- 

t ives;  one o f  which, 14, was i s o l a t e d  i n  the pure s ta te .  This seems t o  be - 
reason why products were i s o l a t e d  i n  moderate y ie lds .  

The s t ruc tures o f  the adducts were deduced from t h e i r  elemental analyses 10 

and spectral  data. A l l  of them shows strong bands a t  1720-1735 cm-' and 

1780-1790 cm-' f o r  the carbonyls and a l so  a charac te r i s t i c  absorpt ion a t  1675- 

1700 cm". Addi t iona l ly ,  5 shows the NH and/or OH streching bands a t  3340 

and 3460 cm-' and the amide band a t  1675-1700 cm-l. The PMR chemical s h i f t s  
, 

and coupling pat terns of these products as shown i n  the Table I 1  are consis- 

t e n t  w i t h  those of the proposed s t ruc tures.  Thus, the add i t i on  has taken 

place a t  the C4 and C7 pos i t ions of the 1,3-oxazepines, i .e. a [4+2] type 

cycloaddi t ion;  the i s o l a t i o n  o f  such products has not  been reported previously.  

Tetra- and pentaphenyl-l,3-oxazepines upon t r e a t i n g  w i t h  2 under the same 

condi t ions resu l ted  i n  complete recovery o f  the s t a r t i n g  substances. 

The authors are indebted t o  D r .  Y. Yamashita and Mr. T. Abe and T. Maruyama 

f o r  t h e i r  experimental assistance. 

References and Notes 

1. Dedicated t o  Professor Tetsuo Nozoe on the occasion o f  h i s  77th bir thday. 

2.  K. Dimroth and K.H. Wolf, "Newer Method if Preparative Organic Chemistry" 

Vol 111, ed. by W. Foerst, Academic Press, New York, London, 1964, pp 357- 

423. 



3. J.-P. Le Roux, J.-C. Cherton, and P.-L. Desbene, Compt. rend., ser. C, 

1975, 280 ( l ) ,  37. 

4. G.G. Spence, E.C. Taylor, and 0. Buchardt, Chem. Rev., 1970, 70, 231. 

M. Ishikawa and C. Kaneko, Kagaku no Ryoiki (J. Japanese Chemistry), 

Nankodo, Tokyo, 1970, supplement Issue, 92, p 149. 

5. 0. Buchardt, B. Lensen, and I .K .  Larsen, Acta Chem. Scand., 1967, 21, 

1841. P.L. Kumler and 0. Buchardt, Chem. Comm., 1968, 1321. 

0. Buchardt, C.L. Pedersen, and N. H a r r i t ,  J. Org. Chem., 1972, 37, 3592. 

6. C. Kaneko, S. Yamada, I .  Yokoe, and M. Ishikawa, Tetrahedron Lett . ,  1967, 

1873. M. Ishikawa, C. Kaneko, I. Yokoe, and S. Yamada, Tetrahedron, 

1969, 25, 295. 

7. E.C. Taylor and G.G. Spence, Chem. Con.,  1968, 1037. 

8. T. Mukai and H. Sukawa, Tetrahedron Let t . ,  1973, 1835. 

9. A l l  pyry l ium fluoroborates were prepared by the modif ied method of 

Raynolds and van Al len;  cf. G.A. Raynolds and J.A. van Allen, J. Org. 

Chem., 1968, 33, 1102. 

10. A l l  new compounds gave sa t i s fac to ry  elemental analyses. 

11. T. Mukai, Y. Yamashita, H. Sukawa, and T. Tezuka, Chemistry Le t t . ,  1975, 

423. 

Received, 5 t h  September, 1978  


