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KETENIMINE CARBOXYLATE ISOMER PROTONATION 

A reac t ive  C-monosubstituted malonimide has been i so la ted  from 

r ing  opening of a 3-unsubstituted isoxazolone followed by isomeri- 

zat ion of the  intermediate ketenimine carboxylate i n  HMPA, protona- 

t ion ,  and rapid work-up. 

It was recent ly  demonstrated t h a t  bas ic  r ing  opening of 3-unsubstituted 

isoxazolones &! leads t o  ketenimine carboxylates (k). The l a t t e r  were found 

to  undergo fu r the r  conversion i n  highly polar aprot ic  solvents t o  cyc l i c  an- 

ions (2, which were trapped a s  the  rearranged C-methylmalonimides ($ upon 

methylation (1).  Using 2-tert-butyl-4-phenyl-3-isoxazolin-5-one (5) ,  we have 
C 

now establ ished t h a t  protonation of t h i s  novel anionic system follows a s imi la r  

course, leading t o  a reac t ive  C-monosubstituted malonimide. 



Since the  previous work, i n  which ketenimines were only observed spec- 

troscopically i n  solut ion,  it has been found tha t  the  ring-opening product 

6 can be i so la ted  as  the  potassium s a l t  from the reaction o f A w i t h  potassium 
C 

=-butoxide i n  dry THF (0.2 M solution) by precipi ta t ion with excess hexane. 

The s t r uc tu r e  of the moisture-sensitive so l id  was confirmed by the cumulene 

(4.9 LI) and carboxyl (6.3 11) i r  bands (KBr). 
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I n  contrast  t o  the e a r l i e r  methylation r e su l t s ,  the product c ) tona- 

t ion,  a f t e r  the  potassium s a l t  of Awas allowed t o  stand i n  HMPA (approx. 2 h rs  

fo r  complete cycl izat ion) ,  had only marginal s t a b i l i t y  i n  the  reaction medium. 

I n i t i a l  i so l a t i on  attempts provided mainly the hydration/decarboxylation pro- 

d u c t 2 ,  suggesting interception by moisture a t  some point. However, when the 

react ion mixture was quenched with a proton source (u., HOAc) and worked up 

immediately by par t i t ioning between CC1 and water, the conjugate acid was iso- 4 

l a ted  i n  56 percent yield as  the  predominant organic-soluble product (mp 48 - 

50°, a f t e r  rec rys ta l l i za t ion  from 30 - 60' petroleum e ther ) .  

The s t r u c t u r e 2  was assigned to the  protonation product on the basis  of 

combustion analysis ,  osmometric molecular weight determination, and spec t ra l  
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data .  The i r  spectrum (CC14) f ea tu res  a prominent band a t  5.75 v ,  a s  observed 

f o r  o the r  malonimides (2). The pmr spectrum (CC1 ) contained s igna l s  a t  6 1.50 
4 

( s ,  9H), 4.53 (s, lH),  and 7.26 (s,5H) a s  expected for:. F inal ly ,  13c nmr 

(CDC13) showed a s i n g l e  low-field carbonyl carbon s i g n a l  (172 ppm downfield 

from Me4Si). 

The s t r i k i n g  d i f f e rence  i n  s t a b i l i t y  of 3 and the  d i subs t i tu t ed  methyla- 

t i o n  p r o d u c t 2  is noteworthy. I n  CDC13 so lu t ion ,  f o r  example, nmr assay shows 

t h a t 2  i s  i n e r t  a t  room temperature to added diethylamine, w h i l e 2  is rap id ly  

converted t o  t h e  diamide 2. I n  moist D6-DMSO so lu t ion  s a l s o  r ead i ly  hydrolyzes 

t o  51. 



The l a b i l i t y  of 3 suggests  t h a t  t h e  mobile proton of C-monosubstituted 

malonimides permits in terconvers ion t o  r eac t ive  acy la t ing  agents.  This f e a t u r e  

could be  p a r t l y  responsible  f o r  t h e  pauci ty  of accounts of i s o l a t i o n  of com- 

pounds of t h i s  type not  d i s u b s t i t u t e d  on t h e  c e n t r a l  carbon (2). Under b a s i c  

condi t ions ,  r eve r sa l  of the  pos tula ted  (1) anionic  pathway f o r  t h e  formation of 

8 could l ead  t o  seve ra l  intermediates which could account f o r  2 and Ll above. * 
I n  support  of t h i s  p o s s i b i l i t y ,  s p e c t a l  t e s t s  have demonstrated revers ion t o  6 e' 

w h e n 3  is combined with potassium =-butoxide i n  THP. 
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