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Previously unknown 5-aeetyl-3-alkyl-N-(B-hydroxyethyl)pyrrol idones 

have been synthesized by the reaction of 7 -ace ty l -a -a lky lbu tyro lac -  
tones with ethanolamine,  and their semicarbazones and acetyl  deri- 
vatives have been obtained. 

In recent years ,  invest igat ions  have been e a r r i e d  out in 
the field of N-0-hydroxs"alkyl)  derivatives  of the s i m -  
plest  lactams-- in  particular,  pyrrolidone. The latter 
can be obtained by the reaetton of pyrrolidone with o l e -  
fin oxides ,  but the yie lds  do not exceed 44,% [1,2]. N- 
(~-Hydroxyalkyl)pyrrolidones are formed in higher 
yields  (72~88%) by the condensation of butyrolaetone 
with alkanolamines [1,3]. We have made use of this 
method to synthes ize  3-substituted 5 -aee ty l -N- (~ -  
hydroxyethyl)pyrrolidones from c~-substituted ~/-acetyl-  
butyrolaetones [4]. The experiments  showed that at 
high temperatures  (70-200 ~ C), and also on prolonged 
heating, resinffication takes place and the condensa- 
tion product is  not obtained. When a mixture of a lae -  
tone and ethanolamine was st irred at 50-60 ~ C for 3hr ,  
condensation yielded 3-substituted 5 - a c e t y l - N - ~ - h y -  
droxyethyl)pyrrolidones with yields  of 60-6470 (calcu- 
lated on the laetone taken). 

q'he best  yields  (80-84.4%) of the 3-substituted 5- 
aeetyl-N-(~-hydroxTethyl)pyrroltdones are obtained 
when the condensation of the laetone with ethanolamine 
is  carr ied out at a ratio of 1 : 1.6 at a r e s i d u a l p r e s s u r e  
of 150-160 mm for 1 -1 .5  hr. The resulting 3 - subst i -  
tuted 5-aeetyI-N-(;~-hydroxyethyI)pyrrolidones are 
steadily soluble in chloroform,  ethanol, acetone,  water,  
hot benzene,  and concentrated hydrochloric acid and 
are insoluble in alkal is ,  and they give the iodoform 
reaction, form semiearbazones ,  and undergo aeety-  
lotion with the formation of 3-substituted 5-acety l~N-  
(~-aeetoxyethyl)pyrrol idones,  the saponification of 
which with alcoholic caustic  potash r e s t o r e s  the initial 
pyrrolidones in quantitative yield.  The y ie lds ,  e l emen-  

t a r y  a n a l y s e s ,  and s o m e  p h y s i c o e h e m i e a l  cons tan t s  of 
the compounds obtained are given in Tables 1 -3 .  
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5-Acetyl-8-alkyt-N-(~-hydroxyethyl)pyrrol idones (Table 1). A 
Claisen flask was charged with 0.027 m o l e o f a y - a c e t y l - a - a l k y l b u t y r -  

olactone and 0.045 moie  of monoe~hanolamine and was quickly at-  

tached to a water pump, and the mixture was kept under a residual 
pressure of 150-160 mm for 1-1.5 hr. The reaction was exothermic,  

and as a result of this,the temperature of the reaction mixture immed i -  

a te ly  rose considerably with the evolution of steam, which condensed 
on the walls of the upper part of the flask. Then the water and the 
excess of monoethanolamine were driven off at 16-80 mm and the 
residue was distilled. 

N-(B-Aeetexyethyl)-5-acetyl-8-alkylpyrrol tdones  (Table 2). With 
stirring and cooling (~O~ 0.03 mole  of freshly-distilled aeetyi  
cMoride was added over 10-15 rain to 0.03 mole  of a 5 - aee ty l -3 -  

alkyi-N'(g-hydroxyethyl)pyrrol idone in 0.03 mole  of dry pyridine. The 
ieact ion mixture  was stirred at toorr, temperature for 8 hr, and there-  

sulting mass was treated with 2% HC1. The solution was extracted with 
ether. The ethereal  extracts were washed with sodium carbonate solu- 

tion and with water and were dried with sodium sulfate, After the 
solvent had been driven off, the residue was disti l led in vacuum. 

Semicarbazoaes of the 5-acetyl-3-alkyt-N-(b-hydroxyethyl)pyrrol i .  
dories (Table 3). A solution of 1 g of a pyrrolidene in 15 ml  of ettaanol 
was treated with 2 g of semicarbazide hydrechtoride and 8 g of potas- 

sium acetate in 15 ml  of water, and the mixture  was shaken, heated 
on the water bath for 1 hr, and left  for 2 days. Then the solution was 

Table 1 

e~ 
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CH2CH20I I  

R Bp, ~ C ( m m )  

C,Hs 159--160 (4) 
C3H7 166--168 (5) 
i~C3H7 140--141 (2) 
C4}'I9 155--158 (2) 
i,C~H9 152--154 (2) 
i-CsHn 160--161 (1) 

*Mp 30-31 ~ C (pe t ro l eum ether)  

~Mp 63 ~ C ( p e t r o l e u m  e ther )  

d4.~o tlD~O 

- -  1.5300" [ 
1.1762 1,5280 
1,1753 1,5280 / 

1.52701 
1,1501 , 15260 
1.1300 ] 1.5220 

Empirical 
formula 

C~oH~zOaN 
CItHI~OaN 
CHH~OaN 
C~2tI210aN 
C~2H2~OaN 
CLaH2~OaN 

MR D 

55~3 
55.82 

60.49 
65.05 

Found 

C / [I 

60.20 8.56 
6124 I 9.00 
61,84 / 8,89 
63,23 / 9.25 
63.10 / 9.20 
6:1.77 [ ':).18 

I N 

7.00 
6,9 
6.72 
5,76 
5,35 
5.95 

MR~ 

5L~8 
56.28 

60.90 
65,52 

Calculated 

c [ . 

60.30 1 8.54 
61.92 J 8,92 
61.92 / 8,92 
63,43 ] 9.29 
63 43 / 9,29 
64.73 i 9,5,I 

Yield, % 

N 

7.18 80.0 
6,57 80.0 
6,57 83,0 
6.16 81.8 
6.16 84,4 
5.86 80.0 
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C2Hs 
C~H7 
~-C3H7 
C4H9 
i-C4H~ 
i-CsHu 

Table 3 

CII~ R 

H2NCON HN=C--~/,= O 
I 
CH.CH,OF 

mp ~  

25t~252 
254 
252 

255--256 
254~255 
256~257 

Empirical 
formula 

C~sI-t2aOzN~ 
C~2H~203N4 
CI2H2203N4 
CI~H~403N4 
C~Hz403N4 
C~H2603N4 

found 

21.50 
20.71 
20.68 
20.03 
19.40 
18,60 

N, % 

calculated 

21.87 
20,74 
20.74 
19,71 
19,71 
18.79 

Yield, % 

75,8 
76,4 
75.6 
82,5 
78.9 
84,7 
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evaporated to 15 ml and cooled, and the precipitate was filtered off, 
washed with water, and ethanol, and recrystalltzed from water. 
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