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Recently w e  have demonstrated the  dea lkyla t ion  of quaternary 

ammonium compounds by l ,Ch iazab icyc lo [2 ,2 ,2~  octane.’ 

t h a t  an a l k y l  exchange is involved i n  t h i s  reac t ion .  

t i v e  of f u r t h e r  developing nev dequaternization methods, a number of 

nucleophiles has s ince  been examined f o r  t h e i r  e f fec t iveness .  This 

communication d i sc loses  our r e s u l t s  of t h i s  i nves t iga t ion .  

It is believed 

With the  objec- 

I n  order  t o  obta in  a uniform p ic tu re  concerning t h e  e f fec t iveness  

of various reagents ,, phenyltrimethylammonium iodide  has been chosen as 

the  c m o n  subs t r a t e .  

r ead i ly  i n  re f lux ing  dioxane o r  N,N-dimethylformamide, i n  the  presence 

of a d ive r se  a r ray  of nuc leophi l ic  agents such as triphenylphosphine, 

thiourea,  sodium t h i o s u l f a t e  and sodium azide.  Yields of N,N-dimethyl- 

a n i l i n e  are genera l ly  b e t t e r  i n  the  DMF runs, and the re  is no r eac t ion  

i n  bo i l ing  ethanol.  

We have now found t h a t  demethylation occurs 

A l l  t he  above-mentioned compounds are well-known nucleophiles which 

r e a c t  smoothly wi th  a lky l  ha l ides ,  however, t h e i r  p o t e n t i a l  usefulness 

i n  dea lkyla t ion  of ammonium salts h q ,  4 Q t ,  been explofed. Our present  

survey ind ica t e s  t h a t  dequaternizatlon may be accomplished by most of 
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t he  c m n  nucleophiles a t  moderate temperatures, although tertiary 

amlnee are poorer leaving groups compared with h a l i d e  ions i n  t he  S 2 

react ions.  

N 

The general  procedure f o r  denethylation involves bo i l ing  t h e  amon- 

ium s a l t  ( 1  -1) with the  reagent (1 -1) i n  DW o r  dioxane ( 2  m l )  

f o r  2 t o  3 hours. The cooled mixture was poured i n t o  water (10 ml) and 

extracted with benzene (30 m l ) .  After hro aqueous washings, t h e  benzene 

so lu t ion  was dried (%SO ) and evaporated t o  give t h e  t e r t i a r y  amine 

which was i d e n t i f i e d  by comparison with an au then t i c  sample. T l c  and 

spec t r a l ly  pure material has been obtained rout inely,  except when tri- 

phenylphosphine w a s  used. I n  t h a t  case simple aqueous ac id  ex t r ac t ion  

of t he  benzene so lu t ion  permitted the  i s o l a t i o n  of pure product. 

4 

Reagent 

Table. Demethylation of P h e n y l t r i m e t h y l a n i u m  iodide 

X Yield,  N,N-Mmethylaniline. 

Trlphenylphosphine 

Thiourea 

Sodium t h i o s u l f a t e  

Sodium azide 

ii 

96 67 

92 74  

98 68 

78 70 
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