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Examinat ion  of the in te rac t ion  of O-a ry lhydroxy lamines  with u n s y m m e t r i c a l  ketones,  i .e . ,  those in which 
the a -  and a ' - p o s i t i o n s  to the CO group differ  in chemica l  p rope r t i e s ,  could c la r i fy  the reac t ion  sequence and 
the e l e m e n t a r y  reac t ion  m e c h a n i s m s  in the individual s tages  of the fo rmat ion  of benzofurans  in the condensa-  
tion of O-a ry lhyd roxy lamines  with ketones (see, e .g. ,  [1-4]). 

Inphenylsul fonylacetone (1) the ~ -  and ~ ' -pos i t ions  a re  d i s s i m i l a r  as  r e g a r d s  both the number  of hydro-  
gen a toms  (methyl and methylene groups)  and the act ivat ion of these  f r agment s ,  thus making it difficult to p r e -  
dict  the course  of the r e a r r a n g e m e n t  of O - a r y l o x i m e s  of ketone (I). 

We have found that  the reac t ion  of phenylhydroxylamine (IIa) with ketone (I) (reflux in 237 alcoholic  hy- 
drogen chloride)  f o r m s  a mix ture  of i s o m e r i c  benzofurans  (IIIa) and (IV), which we isolated in 36 and 19% yield,  
r e spec t ive ly .  

The initial fo rma t ion  of O - a r y l  e the r s  (Va) and (Vb) of the oximes  of ketone fl) f rom (IIa) o r  (IIb) and (I) 
is exempl i f ied  by compound (Vb) (yield 68~; the components  were  heated for 1 h in 23~ alcoholic  hydrogen 
chloride) .  That  oxime e ther  (Vb) ex is t s  as  one geome t r i ca l  i s o m e r  (probably with the syn a r r a n g e m e n t  of the 
methyl  and a ry loxy  groups)  can be deduced f r o m  analys is  of the PMR spec t r a ,  which has only one set  of s ignals  
f r o m  each of the CH2, CH 3 (singlets) ,  and C6H 4 (AA'BB' sys tem)  groups .  In addition to oxime e ther  (Vb) we 
isola ted the in te rmedia te  (VIb) in 15~ yield (hydrolysis  of ammonia  f r o m  the p r i m a r y  r e a r r a n g e m e n t  product ,  
which contains an imino group, t akes  place in the reac t ion  mixture) .  The IR s p e c t r u m  of (VIb) (in Vasel ine  oil) 
has intense bands a t  1722 (v C--O) and 3425 cm -1 (broad band; bound phenolic hydroxyl) .  When the reac t ion  
t ime  was inc reased  (15 h) hydroxy ketone (VIb) could be der ived f rom (Vb) in 74% yield.  
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We c a r r i e d  out the cycl izat ion of (IIIb) (yield 97%) in ref luxing t r i f luo roace t i c  acid.  We ver i f ied  the s t r u c -  
t u r e s  of benzofurans  (IIIa), (IIIb), and (IV) by molecu la r  weight de te rmina t ion  and PMR spec t roscopy  (see the 
expe r imen ta l  section).  We did not i sola te  oxime e ther  (Va) or  hydroxy ketone (Via). 

Thus we have been able to synthes ize  hi ther to  unrepor ted  benzofurans  with a sulfonyl group in posit ion 2 
or  3 on the bas i s  of the in te r sec t ion  of O-a ry lhydroxy lamines  with ketone (I). 

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

Spect ra  were  r eco rded  on: IR: a UR-10;  and PMR: a Var ian  T-60  (on the ~ scale) .  Mass  spec t r a  we re  
der i~ed with a Var ian  MAT-112 s p e c t r o m e t e r  at 80 eV by d i rec t  sample  inse r t ion  into the ion source .  T h e p u r l -  
ty of the compounds was moni tored  by TLC (A1203, act ivi ty  II,  alkaline fo rm,  ch lo ro fo rm eluent). 
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2-Phenylsulfonylmethylbenzofuran (!IIa)and 2-Methyl-3-phenylsulfonylbenzofuran (IV). Hydrochloride 
(I!a) (0.37 g, 2.5 mmole) and ketone (I) (0.5 g, 2.5 mmole) were refluxed for 1 h in 23% solution (5 ml) of hydro- 
gen chloride in absolute alcohol (precipitating ammonium chloride). After cooling the precipitate was filtered 
off and washed with water andabsolute alcohol to give (IIIa) ~(0.25 g, 36%), mp 165.5-166.5~ (from alcohol), 
Rf 0.45. Found: C 66.2; H 4.5; S 1!.8%; M 272 (mass spectrum). C15H1203S. PMR spectrum (in CDCI3): 4.6 
(s, 2I-I, CH2), 6.6 (s, 1H, CaR) , 7.1-8.0 ppm (C6H4+ C6H~). Evaporation of the mother liquor gave (IV) (0.13 g, 
19%), mp 104.5-105~ (from alcohol), Rf 0.58. Found: C 66.4; H 4.4; S 11.9%; M 272 (mass spectrum). 
CtsHt2OaS. PMR spectrum (in CDC!2): 2.8 (s, 3H, CH3), 7.3-8.3 ppm (C6H4+ C6H5). 

Phenylsulfonylacetone Oxime 4-Nitrophenyl Ether (Vb) and 1-Phenylsulfonyl-3-(2-hydroxy-5-nitrophenyl)- 
acetone (VIb). A mixture of hydrochloride (IIb) (0.96 g, 5 mmole) and ketone (I) (1 g, 5 mmole) was refluxed 
for 1 h in 23% alcoholic hydrogen chloride (16 ml). After cooling the precipitate was filtered off and washed 
with water and alcohol to give oxime ether (Vb) (1.15 g, 68.5%), mp 153-154~ (from alcohol), Rf 0.46. Found: 
C 53.8; H 4.1; N 8.3; S 10.0%; M 334 (mass spectrum). C15H14N20~S. Calculated: C 53.9; H 4.2; N 8.4; S 9.6%; 
M 334,3. PMR spectrum (in CDC13): 2.3 (s, 3H, CH3) , 4.1 (s, 2H, CH2) , 6.8 and 8.0 ppm (centers of two"doub- 
lets ~ of an AA'BB' system, O-C6H4-NO2-4). The mother liquor gave hydroxy ketone (VIb) (0.25 g, 15%), mp 
197.5-198~ (from alcohol), as bright yellow crystals,  soluble in alkali. Found: N4.2; S 9.7%; CisH13NO6S. 
Calculated: N 4.2; S 9.6%. 

Reflux of tile isolated oxime ether (Vb) (0.55 g) in 23% alcoholic hydrogen chloride (17 ml) for 15 h formed 
hydroxy ketone (VIb) (0.41 g, 74%). 

2-Phenylsulfonylmethyl-5-nitrobenzofuran (IIIb). A mixture of hydroxy ketone (VIb) (0.35 g, 1 mmole) 
was refluxed for 2 h in trifluoroacetic acid (7 ml). After cooling the reaction mixture was poured into water. 
The precipitate was filtered off and washed with water to give benzofuran (IIIb) (0.32 g, 97%), mp 185-186~ 
(from alcohol); Rf 0.63 (A1203, grade IV). Found: C 57.1; H 3.7; N 4.5; S 10.0%; M 317 (mass spectrum). 
CI~vII1NOsS. Calculated: C 56.8; H 3.5; N 4.4; S 10.1%; M 317.3. PMR spectrum (in CF3COOH): 5.1 (s, 2H, 
CH2) , 7.2 (s, IH, C3H), 7.8 (s, 1H, C3I-I), 7.8 (d, J = 9 Hz, 1H, CTH), 8.6 (q, J1 = 9 Hz, J2 = 3 Hz, 1H, C6H) , 8.9 
(d, J = 3 Hz, 1 H, CsH), and 7.9-8.4 ppm (C6H5). 
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