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Abs t rac t  - The r e g i o s p e c i f i c  fo rmat ion  o f  5- o r  3-(phenoxymethyl) o r  5- o r  3- - 

(phenylthiomethy1)isoxazole-4-carboxylic ac ids  i s  descr ibed .  These isoxazoles a r e  

u t i l i z e d  as t h e  s t a r t i n g  ma te r i a l  f o r  the  syn thes is  o f  i somer ic  4H,l0h'[l]benzoxepino- 

[4,3-d] o r  [3,4-c]isoxazol-4-one d e r i v a t i v e s  and benzoth iep ino  analogs. 

Heterobenzoxepin and he terobenzoth iep in  analogs o f  6,11-dihydro-11-oxodibenz[b,e]oxepin o r  t h i ep i n  

c o n s t i t u e  a group o f  compounds of i n t e r e s t  due t o  t h e i r  pharmaceut ical  a c t i v i t i e s  o r  as interme- 

d i a r i e s  i n  the  syn thes is  of b i o l o g i c a l l y  a c t i v e  c ~ m ~ o u n d s ~ - ~ ~ .  Our aim was t o  exp lo re  syn the t ic  

rou tes  t o  t r i c y c l i c  systems con ta i n i ng  an isoxazo le  moiety.  The l i t e r a t u r e  concerned w i t h  4H,lOH[1] 

benzoxepino o r  benzothiepinoisoxazolone i s  1 im i  t ed  t o  a s i n g l e  compound : 4H, IOH[ l ]  benzoxepino- 

[4,3-d]isoxazol-&one which was prepared by r eac t i on  o f  hydroxylamine w i t h  5-hydroxy-3-0x0-2,3- 

6 dihydro[l]benzoxepin-4-carboxaldehyde . We r e p o r t  here a f a c i l e  e n t r y  t o  new isomer ic  4H,IOH[1] 

benzoxepino o r  benzothiepinoisoxazol-4-ones w i t h  a [4,3-dl o r  [3,4-c] j u n c t i o n  i n v o l v i n g  t h e  

cons t ruc t i on  of the  benzoxepino o r  benzothiepino ske le ton  from app rop r i a t e l y  f u n c t i o n a l i z e d  

isoxazo le -4-carboxy l i c  ac ids .  

Isomeric p a i r s  o f  4H,lOH[l]benzoxepino o r  benzothiepino[4.3-d]isoxazol-4-ones (w) o r  1s) and 

4H,lOH[l]benzoxepino o r  benzothiepino[3,4-c] isoxazol-4-ones (=) o r  (I&) were unambiguously 

synthesized by c y c l i z a t i o n  o f  t h e  i soxazo le -4-carboxy l i c  ac ids  bea r i ng  a phenoxymethyl o r  a phenyl- 

th iomethy l  group i n  t h e  5 o r  3 p o s i t i o n  : (&) and (3) o r  (E) and (s) r espec t i ve l y .  The 

p repa ra t i on  o f  the  ac ids  (e) and (2) i n v o l v e  t h e  u t i l i z a t i o n  o f  e t h y l  5-hydroxymethylisoxazole- 

16 
4-carboxylates (&), t h e  r e g i o s e l e c t i v e  syn thes is  o f  which we have repo r t ed  . Reaction of  

compounds (1) w i t h  t h i o n y l  c h l o r i d e  afforded the  chloromethyl  d e r i v a t i v e s  which upon treatment 

w i t h  sodium phenoxide o r  s o d i m  th iophenoxide and subsequent a l k a l i n e  hyd ro l ys i s  l e d  t o  t h e  acids 



(%) o r  (?.a). The r e g i o s p e c i f i c  access t o  t h e  ac ids  (E) and (3) was achieved s t a r t i n g  from 

e t h y l  3-0x0-4-phenoxybutanoate (1) o r  e t h y l  3-0x0-4-(phenylthi0)butanoate (8) by a  sequence 

s i m i l a r  t o  t h a t  descr ibed f o r  t h e  syn thes is  o f  3 ,5 -d isubs t i tu ted  isoxazo le -4-carboxy l i c  ac ids  

f rom @-Let0 esters17318. Spec t ra l  data of  t h e  in te rmed ia te  4-acylisoxazol-5(4H)-ones ( I l a - c )  and 

( a )  a re  summarized i n  the Table 1. 

Ox ida t ion  o f  the  benzothiepinoisoxazolones (z) and (&) by means of m-chloroperbenzoic a c i d  

e a s i l y  afforded t h e  1 , l - d i ox i de  d e r i v a t i v e s  (5) and (G). 

The s t r u c t u r e  o f  the  t r i c y c l i c  compounds was conf i rmed by the  microanalyses and spec t ra l  da ta  

(Table 2 ) .  I n  t h e  %-NMR spec t ra  o f  i somer ic  p a i r s  o f  t h e  benzoxepinoisoxazolones (s) and (s) 
o r  benzothiepinoisoxazolones (5) and (&) (Table 3 ) ,  t h e  carbon ad jacent  t o  the  n i t r ogen  

resonates u p f i e l d  as compared w i t h  t h e  carbon ad jacent  t o  t h e  i soxazo le  oxygen. These f ind ings  

a re  cons i s t en t  w i t h  the  r epo r t ed  data f o r  i somer ic  i soxazo les  16,19-22 

Table 1. Phys ica l  constants and spec t ra l  data o f  compounds (11) and 

Com- y i e l d b  mp Molecu la r  IR(CHC13) IH-NMR (DMSO-d6) 

pound % ('C) formulaC (cm- l )  6 (ppm), J (Hz) 

(&) 8 1  180 C12H11N04 3200-2500 2.44 (s,3H); 5.15 (s,2H); 6.8-7.5 (m,5H); 10.1 

1720 (s, lH exchangeable w i t h  D20). 

(g) 68 201 C13H13N04 3200-2500 1.05 (t,3H, 5 ~ 7 ) ;  2.78 (q,2H, J=7);  5.20 (s,2H); 

1715 6.8-7.5 (m,5H) ; 9.3 ( s  , 1H exchang.). 

(l&) 42 145 C17H13N04 3200-2500 5.33 (s,2H); 6.9-7.9 (m,lOH); 13 .1  (s, lH 

1705 exchang.). 

( a )  77 125 C12H11N03S 3200-2500 2.60 (s,3H); 4.24 (s,2H); 7.2-7.6 (m.5H); 11.1 

1715 (s , lH  exchang.) .  

a Compounds (2) and (E) e x i s t  as e n o l i c  form i n  analogy w i t h  previous f ind ings  concerning 

4-acylisoxazol-5(3H)-one de r i va t i vesz3 .  Based on compounds (9) o r  (10). The microanalyses 

were i n  s a t i s f a c t o r y  agreement w i t h  t h e  ca l cu l a ted  values (C, i 0.28 ; H, i 0.16 ; N, * 0.24 ; 

5, + 0.19).  
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a, SOC12 ; b, c ~ H ~ X -  ; c, ZN aqueous potassium hydroxide ; d, polyphosphor ic a c i d  ; 

e ,  m-chloroperbenzoic a c i d  ; 6 ,  NH20H.HC1 ; g, t r i e t h y l  o r thoaceta te  and then 32 aqueous 

potassium hydroxide ; h, (RC0)20 / RCOONa ; i ,  40% aqueous sodium hydroxide.  



Tab le  2. Phys ica l  cons tan ts  and s p e c t r a l  da ta  o f  compounds (4). (9, (3 ,  (E) ,  (6) and (c) 
Com- y i e l d a  mp M o l e c u l a r  IR (CHC13) 'H-NMR ( c D c ~ ~ )  

(&) 9Se 197 C12HgN04S 1670, 1345, 2.84 (s,3H); 4.73 (s,ZH); 7.68-8.29 (m,4H). 

1170 

a Y i e l d  o f  i s o l a t e d  pure  m a t e r i a l s  based on : compound (1). compound ( z ) ,  compounds (11) 
e 

o r  (g), compound ( g ) .  The mic roana lyses  were i n  s a t i s f a c t o r y  agreement w i t h  t h e  c a l c u l a t e d  

va lues  (C, + 0 . 2 7  ; H , ? 0 . 3 0 ;  N , i 0 . 1 5 ;  5, t 0 . 2 9 ) .  

Tab le  3 - P e r t i n e n t  1 3 ~ - ~ ~ ~  s p e c t r a l  da ta  of compounds (s, 15a) and (5a, 16a) - - 

(hexadeute r ioace tone)  6 (ppm), J  (Hz)  

Compound C-3 C-3a C-4 C-10 C-lOa 

( 5 )  160.8 (q,  '5.7) 118.2 181.2 66.9 175.5 ( t ,  'J=s) 

(&a) 178.2 (q,  'J=7) 116.6 181.4 66.9 160.8 ( t ,  '5.4) 

(!!) 161.6 (q,  '~l.5.5) 117.8 185.6 29.6 177.2 ( t ,  2 ~ = 6 )  

179.2 (q,  '5.7) 117.1 185.7 30.1 162.4 ( t ,  '5.6) 
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EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  were determined on a Ko f l e r  b lock .  I n f r a r e d  spec t ra  were ob ta ined w i t h  a 

1 Beckman Model Acculab 2 spectrometer.  H-NMR spec t ra  were recorded on a Brucker WP 80 spectrometer.  

13c-~t4R spec t ra  were performed on a Var ian XL-100 12FT. A l l  spec t ra  a re  recorded i n  6 u n i t s  

downf ie ld f rom Me4Si. Elemental analyses were determined by M i c roana l y t i ca l  Laboratory,  Centre 

Nat iona l  de l a  Recherche S c i e n t i f i q u e ,  69390 Vernaison France. 

Compounds (=)I6 and (9)24 were prepared as p rev i ous l y  descr ibed.  

4H, 10~[1]Benzoxepino[4,3-a] isoxazol-4-ones (e) and 4H. IOH[l] Benzothiepino[4,3-d] isoxazol-&one 

(3 
To a s o l u t i o n  o f  compound ( 1 ) l 6  (30 mmol) i n  chloroform (20 m l )  was added dropwise a s o l u t i o n  o f  

t h i o n y l  c h l o r i d e  (7 .1  g, 60 mnol) i n  ch lo ro fo rm (10 m l ) .  The m ix tu re  was re f luxed f o r  2 h and the 

so l ven t  and the  excess o f  t h i o n y l  c h l o r i d e  were ro toevapora ted  t o  y i e l d  t h e  crude chloromethyl  

d e r i v a t i v e  . The ma te r i a l  ob ta ined i s  s u f f i c i e n t l y  pure f o r  f u r t h e r  r eac t i on .  

To a s o l u t i o n  o f  sodium e thox ide  (30 mnol) prepared from sodium (0.69 g) i n  abso lu te  ethanol  

(60 ml ) ,  was added a s o l u t i o n  o f  phenol o r  th iophenol  (33 mnol) i n  abso lu te  ethanol  (30  m l ) ,  then 

the  crude chloromethyl  d e r i v a t i v e  and potassium i o d i d e  (0 .5  g, 3 mmol). The mix tu re  was re f luxed 

overn igh t ,  ethanol  was removed and i c e  water  added t o  t h e  res idue.  The aqueous s o l u t i o n  was 

a c i d i f i e d  w i t h  concent ra ted  hyd roch lo r i c  a c i d  and e x t r a c t e d  w i t h  e t h e r .  The organ ic  l a y e r  was 

washed w i t h  10% sodium hydrogenosu l f i te ,  d r i e d  (Na2S04) and then evaporated i n  vncuo t o  y i e l d  a 

res idue t o  which 2N aqueous potassium hydroxide (30 m l )  was added. The m ix tu re  was r e f l u x e d  f o r  

6 h cooled and a c i d i f i e d  w i t h  concentrated hyd roch lo r i c  ac i d .  The a c i d  (2) o r  (3) was c o l l e c t e d  

by f i l t r a t i o n  and was u t i l i z e d  w i t h o u t  p u r i f i c a t i o n  i n  t h e  nex t  s t ep .  

A m i x tu re  o f  t h e  crude a c i d  (2) o r  (2) and polyphosphor ic a c i d  (H3P04/P205 = 1/1, 150 g )  was 

s t i r r e d  a t  100eC f o r  3 h (9 and - 3a) o r  16 h (&). The r e s u l t a n t  m i x tu re  was poured i n t o  crushed 

i c e  and ex t r ac ted  w i t h  methylene ch l o r i de .  The organ ic  l a y e r  was washed w i t h  10% potassium 

carbonate and d r i e d  (Na2S04). A f te r  evapora t ion  o f  the  so l ven t ,  pure compound (4) o r  (5) was 

ob ta ined by column chromatography on s i l i c a  ge l ,  us ing  methylene c h l o r i d e  as e l uen t  (Table 2 ) .  

3-(Phenylthiomethy1)isoxazol-S(4H)-one (10) 
To a s o l u t i o n  o f  hydroxylamine hydroch lo r ide  (0.7 g, 10 mmol) i n  water  ( 3  m l )  was added a n i l i n e  

(0.93 g, 10 mnol) ,  e t h y l  3-0x0-4-(pheny1thio)butanoate (925 (2.38 g, 10 mnol) and methanol (20 m l )  

The s o l u t i o n  was a l lowed t o  s tand a t  room temperature f o r  2 h .  A f t e r  evapora t ion  o f  methanol ,  the  

res idue was d i sso l ved  i n  1N aqueous sodium hydroxide (20 m l ) .  The s o l u t i o n  was s t i r r e d  f o r  10 min, 

ex t r ac ted  w i t h  methylene c h l o r i d e  and then a c i d i f i e d  w i t h  concent ra ted  hyd roch lo r i c  ac id .  The 

crude isoxazolone (10) was c o l l e c t e d  by f i l t r a t i o n  ( y i e l d  58%). I t  was very d i f f i c u l t  t o  p u r i f y  

and was r o u t i n e l y  u t i l i z e d  w i t h o u t  p u r i f i c a t i o n  i n  the  nex t  step.  



4-Acetyl-3-(phenoxymethyl ) isoxazol-5(4H)-one (G) and 4-Acetyl-3-(phenylthiomethyl ) i soxazo l -5 (4H) -  

one (E) - 
These compounds were prepared by a c y l a t i o n  o f  compounds (9) and (10) w i t h  t r i e t h y l  o r t hoace ta te  

17 according t o  t h e  l i t e r a t u r e  method . A n a l y t i c a l  samples o f  compounds (>) and (G) were ob ta ined 

by r e c r y s t a l l i z a t i o n  from a c e t o n i t r i l e  (Tab le  1 ) .  

4-Acyl-3-(phenoxymethy1)isoxazol-5(4H)-ones (Ilb,c) 

These compounds were prepared by a c y l a t i o n  o f  compound (z), us ing  a m i x tu re  o f  p rop ion i c  anhydr ide 

and sodium prop ionate  o r  benzoic anhydr ide and sodium benzoate, accord ing  t o  the  l i t e r a t u r e  

~ n e t h o d l ~ ' ~ ~ .  A n a l y t i c a l  samples were ob ta ined by r e c r y s t a l l i z a t i o n  f rom a c e t o n i t r i l e  (=) o r  

e thano l  (I&) (Table 1 ) .  

4 ~ ,  10~[1]~enzoxepino[3,4-c] isoxarol -4-ones (15a-c) and 4H, lOH[1]Benzothiepino[3,4-c]isoxazol-4-one 

( E )  

The ac ids  ( c )  and (14)  were prepared f rom (11) and (12) accord ing  t o  t h e  l i t e r a t u r e  method 17 
- 

descr ibed f o r  t h e  syn thes is  o f  5-methyl-3-phenylisoxazole-4-carboxylic a c i d  f rom 4-acety l -3-phenyl-  

isoxazol-5(4H)-one except  t h a t  the  r e f l u x  t ime was 12 h, us i ng  40% aqueous sodium hydroxide.  

Treatment of  the  ac ids  (13)  and (14)  w i t h  polyphosphor ic a c i d  [3 h (13a,b and E) o r  6 h (a) a t  

1 0 0 " ~  and work up i n  a s i m i l a r  manner as descr ibed  above f o r  t h e  syn thes is  o f  compounds (A) and 

(Cj) af fo rded pure compounds (15) o r  (16) (Table 2 ) .  

4H,l0~[1]Benzothiepino[4,3-d]isoxazol-4-one-l,l-dioxide (z) and dH,lOH[1]Benzothiepina[3,4-c] 

isoxazol-4-one-1,l-dioxide (2) 
A s o l u t i o n  o f  m-chloroperbenzoic a c i d  (3.45 g, 20 mmol) i n  methylene c h l o r i d e  (40  ml )  was added 

dropwise under n i t r ogen  t o  a s o l u t i o n  of  benzothiepinoisoxazolone o r  ( a )  (10 mmol) i n  

methylene c h l o r i d e  (40 m l )  a t  O'C. The r e a c t i o n  m i x tu re  was s t i r r e d  ove rn i gh t  a t  room temperature 

and then washed w i t h  5% sodium hydrogenocarbonate and water .  The organ ic  l a y e r  was d r i e d  (Na2S04) 

and t h e  so l ven t  was removed in uacuo t o  y i e l d  compound (g )  o r  (G). A n a l y t i c a l  samples were 

ob ta ined by r e c r y s t a l l i z a t i o n  f rom a c e t o n i t r i l e  (Table 2 ) .  
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