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Abstract  - Base induced rearrangement o f  N-(p-toluenesulfony1oxy)-2- 

py r ro l i d i none  provides 3-(p-toluenesulfony1oxy)-2-pyrrolidinone by an apparent 

n i t r ogen  analog of the  Favorsk i i  rearrangement. 

Var iously subs t i t u t ed  N-hydroxy-2-aretidinones (1) have been found t o  undergo i n t e r e s t i n g  

molecular  rearrangement^.^ Since subs t i t u t ed  pyr ro l id inones  are use fu l  in termediates f o r  t h e  

synthesis o f  a number o f  n i t rogen heterocycles,  we decided t o  study t h e  p o s s i b i l i t y  o f  

inducing rearrangements i n  the  corresponding N-hydroxy-2-pyrrolidinones (2). Herein we 

repor t  t h a t  treatment o f  N-(p-toluenesulfony1oxy)-2-pyrrolidinone (3) w i t h  base i n i t i a t e s  a 

smooth rearrangement t o  the  corresponding 3-(p-toluenesulfony1oxy)-2-pyrrolidinone (4). 

4-Chlorobutyro-0-benzylhyroxamate, 7, was prepared by r eac t l on  of the corresponding ac i d  

chor ide.  5. wi th  0-benrylhydroxylanine. 6, and then c y c l i r e d  w i t h  NaH i n  rnethylene ch l o r i de  

t o  provide N-benzyloxy-2-pyrrol idinone, 8, i n  65% y i e l d  (Scheme 1) .  A t t m p t i n g  the  same 

c y c l i z a t i o n  i n  OMF/CH2CI2 (1 : l )  produced a mix tu re  o f  N- and 0 - a l l y l a t e d  isomers 

(hydroximates) w i t h  the des i red  py r ro l l d i none  8 being produced i n  only 20% y i e l d .  

Hydrogenolyris (H2/Pd-C, 1 atmosphere i n  ethanol)  o f  8 provided N-hydroxy-2-pyrro1idinone.9.~ 

Treatment o f  9 w i t h  110 mole X of p- to luenesul fanyl  ch l o r i de  i n  p y r i d i n e  a t  5'C f o r  10 h 

provided the  desired tosy la te ,  33 (89% y i e l d ) .  C r y s t a l l i n e  py r ro l i d i none  3 (100 mg. 0.39 

m o l e )  was d isso lved  i n  10 ml of d ry  THF and 1,8-diazabicycloC5.4.0lundec-7-ene(O8U, 59 "I, 

0.39 mnole) was added. A f t e r  30 .in a t  roan temperature, a l l  o f  t h e  s t a r t i n g  mater ia l  was 



consumed. The THF was evaporated and the  resu l t i ng  mixture was subjected t o  column 

chrmatography on s i l i c a  gel t o  provide 3-(p-toluenesulfony1oxy)-2-pyrrolidinone. 43. as a  

m i t e  c r y s t b l l i n e  s o l i d  i n  60% y ie l d .  The s t ruc ture  of 4 was unambiguously establ ished by an 

a l t e rna t i ve  preparat ion from 3-hydroxy-2-pyrrolidinone 1 1 . ~  Mi lder  m i n e  bases (pyr id ine.  N- 

methylmorpholine, and t r ie thy lamine)  d i d  not  induce the  rearrangement of 3 t o  4. 

~ n t e r e s t i n ~ l y ,  s i m i l a r  subject ion of N-(p-toluenesulfonyloxy)-2-iiperidinone 12 and N-(p- 

toluenesulfony1oxy)-2-aretidinone 13 t o  t he  same condi t ions (DBUITHFlroan temperature) 

induced no rearrangement. Heating these same so lu t ions  o f  12 and 13 l e d  t o  decomposition. 

While mechanistic d e t a i l s  are ye t  t o  be worked out, t he  net  r e s u l t  of the  rearrangement of 3 

t o  4 i s  s im i l a r  t o  the  Favo rs l i i  rearrangement5 and may proceed through t he  az i r id inone 

10. However, attempts t o  t r ap  10 w i t h  nuc leoph i l i c  solvent (methanol) f a i l e d  and again only 

the  tosy la te  4 was isolated.  The rearrangement o f  3 t o  4 provides a  nove1,route t o  

subs t i tu ted  3-hydroxy-2-pyrrolidinones which are useful  syn thet ic  intermediates and also of  

pharmacological i n t e r e s t  as cognition 
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