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V.* SYNTHESIS OF 5-ALKYL-N-(fl-HYDROXYETHYL)-2- 

PYRROLIDONES 
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A number  of 5 -a lky l -N- ( f l -hydroxye thy l ) -2 -pyr ro l idones  were  synthes ized  by the reduct ive 
ethanolaminat ion of ethyl e s t e r s  of T-ke to  carboxyl ic  acids in the p r e sence  of Raney nickel.  

Compounds of the N-( f l -hydroxyethyl ) - subs t i tu ted  2-pyrro l idone  s e r i e s  have recent ly  found appl ica-  
tion in the synthes is  of p rac t i ca l ly  valuable substances  [2]. However,  5 - a lky l -N- ( f i - hyd roxye thy l ) -2 -py r -  
rol idones may  also be of independent in teres t  as poss ible  physiological ly act ive subs tances .  The react ion  
of y~lac tones  with e thanolamine [3] and the hydroxyethylat ion of pyr ro l idones  with ethylene oxide [2] a r e  
used  for  the synthesis  of compounds of this type.  

We have proposed  a method for  the synthesis  of 5 -a lky l -N- ( f l -hydroxye thy l ) -2 -pyr ro l idones  that  con-  
s i s t s  in the reduct ive  ethanolaminat ion of ethyl e s t e r s  of the y - k e t o  earboxyl ie  acids [4, 5] obtained f rom 
fury la lkylearb inols  [4-6]. 
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The reduct ive  ethanolaminat ion of e s t e r s  of T -ke to  carboxyl ic  acids was c a r r i e d  out in a rotat ing 
autoclave at 100~ at a hydrogen p r e s s u r e  of 100-120 atm in methanol  or  ethanol in the p re sence  of Raney 
nickel .  A group of p rev ious ly  undescr ibed 5 -a lky l -N- ( f l -hydroxye thy l ) -2 -pyr ro l idones  (X-XVIII) (Table 1) 
was thus obtained. 

The 5 -a lky l -N- ( f l -hydroxye thy l ) -2 -pyr ro l idones  a r e  l ight-yellow, oily liquids that a r e  s table  on s t o r -  
age and quite soluble in water ,  e ther ,  ethanol, methanol ,  dichloroethane,  and benzene.  Broad,  intense ab-  
sorpt ion bands at 3400 cm - l ,  which cor respond  to the s t re tching vibra t ions  of a s soc ia ted  OH groups,  a r e  
obse rved  in the IR s pec t r a  of X-XVIII.  The s t re tch ing  vibra t ions  of the C =O bond appear  as in intense 
band at 1690-1700 cm -i .  

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

The ethyl e s t e r s  of ~/-ketoheptanoic (I), 7 -ke tooc tano ic  (II), y -ke to i sooc tano ic  (HI), y-ke tononanoic  
(IV), y -ke to i sononanoic  (V), ~-ke todecanoic  (VI), y -ke to i sodecano ic  (VII), ~/-ketoundecanoic (VIII), and ~ -  
ketopentadecanoic (IX) acids  were  obtained via p rev ious ly  desc r ibed  methods [4, 5]. 

5 -Amyl -N- ( f l -hydroxye thy l ) -2 -pyr ro l idone  (XIH). A rotat ing autoclave was charged  wtih 10 g (0.05 
mole) of ethyl y -ke tononanoa te  in 20 ml  of absolute ethanol, 3.9 g (0.06 mole) of e thanolamine in 10 ml  of 

* See [1] for  communicat ion IV. 
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absolute ethanol, and 3 g of Raney nickel. The reaction was carried out 
at i00 ~ and an initial hydrogen pressure of i00-] 20 atm until the calcu- 
lated amount of hydrogen had been absorbed (8-10 h). The hydrogenation 
product was freed from the catalyst, the alcohol was removed by distil- 
lation, and the residue was vacuum-distilled. The other 5-alkyl-N-(fl- 
hydroxyethyl)-2-pyrrolidones (X-XII, XIV-XVIII) (Table I) was similarly 
obtained. 
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