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Previously unknown 5-acetyl-3-alkyl-N-(8-hydroxyethyl)pyrrolidones
have been synthesized by the reaction of y-acetyl-a-alkylbutyrolac-
tones with ethanolamine, and their semicarbazones and acetyl deri-
vatives have been obtained.

In recent years, investigations have beencarried out in
the field of N-(8-hydroxyalkyl) derivatives of the sim-
plest lactams—in particular, pyrrolidone. The latter
can be obtained by the reaction of pyrrolidene withole-
fin oxides, but the yields do not exceed 44%[1,2]. N~
(8-Hydroxyalkyl)pyrrolidones are formed in higher
yields (72-88%) by the condensation of butyrolactone
with alkanolamines [1,3]. We have made use of this
method to synthesize 3-substituted 5-acetyl-N-(3-
hydroxyethyl)pyrrolidones from a-substituted v-acetyl-
butyrolactones [4]. The experiments showed that at
high temperatures (70-200° C), and also on prolonged
heating, resinification takes place and the condensa-
tion product is not obtained. When a mixture of a lac-
tone and ethanolamine was stirred at 50-60° C for 3hr,
condensation yielded 3-substituted 5-acetyl-N-(8-hy-
droxyethyl)pyrrolidones with yields of 60-64% (calcu-
lated on the lactone taken).

The best yields (80-84.4%) of the 3-substituted 5-
acetyl-N-(8-hydroxyethyl)pyrrolidones are obtained
when the condensation of the lactone with ethanolamine
is carried out at a ratio of 1:1.6 at aresidual pressure
of 150—-160 mm for 1-1.5 hr. The resulting 3-substi-
tuted 5-acetyl-N-(3-hydroxyethyl)pyrrolidones are
steadily soluble in chloroform, ethanol, acetone, water
hot benzene, and concentrated hydrochloric acid and
are insoluble in alkalis, and they give the iodoform
reaction, form semicarbazones, and undergo acety-
lation with the formation of 3-substituted 5-acetyl-N-
{3-acetoxyethyl)pyrrolidones, the saponification of
which with alcoholic caustic potash restores the initial
pyrrolidones in quantitative yield. The yields, elemen-
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tary analyses, and some physicochemical constants of
the compounds obtained are given in Tables 1-3.
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EXPERIMENTAL

5-Acetyl~3-alkyl~N-(8 ~hydroxyethyl)pyrrolidones (Table 1). A
Claisen flask was charged with 0.027 mole of ay-acetyl-a-alkylbutyr-
olactone and 0.045 mole of monoethanolamine 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 immedi-
ately 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 15-80 mm and the
residue was distilled.

N=-(8-4 cetoxyethyl)-5-acetyl~3-alkylpyrrolidones (Table 2). With
stirring and cooling (~0°C), 0.03 mole of freshiy-distilled acetyl
chloride was added over 10-15 min to 0.03 mole of a 5-acetyl-3-
alkyl-N-(8~hydroxyethyl)pyrrolidone in 0.08 mole of dry pyridine. The
Ieaction mixture was stirred ar room temperatute for 8 hr, and the re~
sulting mass was treated with 2% HCl. The solution was extracted with
ether. The ethereal exiracts 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 distilled in vacuum,

Semicatbazones of the §-acetyl-3-alkyl-N=(6-hydroxyethyl)pyrroli-
dones (Table 3). A solution of 1 g of a pyrrolidene in 15 ml of ethanol
was treated with 2 g of semicarbazide hydrochloride and 3 g of potas-
siwtn acetate in 18 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
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CH,CH,OH
Found Calcunlated
o 20 np Empirical 4y 9 i .
R Bp, =C (mm) “ ? formula MR, . — MR, — Yield, %
L ¢ | u | n ¢ | n | n
C.Hs 159160 (4) — 1.5300* CioHur QN — 1 60.20| 856 7.00 — ’6039 3,541 7481 800
CyHy 166—168 (5) 1.1762 | 1.5280 CiiHisO3N 55.73 | 61.74] 9.00 @ 6.9 56.28 | 61.92] 892 | 657 | 80.0
i-CsHy 140141 (2) 11753 | 1.5280 C1H1s0sN 55.82 | 61.84| 880 672 | 5628 | 61.92| 892 | 657 | 83,0
CsH, 155—158 (2) 152701 C1oHy 05N —  16323] 925 | 576 — | 6343] 929 | 616 ] 818
i-CH, 152154 (2) 11501 | 15250 CoHnO4N 6049 1§ 63.10] 920 1 635 | 6090 | 6343] 929 | 6.16 | 844
i-CsHyy 60—~161 (1) L1300 | 15220 CisHos05N 6505 | 64.77] 018 | &95; 65.52 164.73\ 951 586 | 800

*Mp 30-31 ‘¢ (petroleum ether)
+Mp 63°¢C {petroleum ether)
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Table 3
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%
R mp °C Empirical - jeld,
‘ formula found | calculated vield, %

C H b . ;
2Hs 251252 C11HyO03N, 21.50 [ 21.87 75.8
CsHy 254 CioHpO3N, 20.71 20.74 76.4
i-Cly 252 C12H035N, 20.68 20.74 756
CyHy 2§5——256 Ci3H,, 03N, 20.03 19.71 82.5
i~C4Hy 254255 CiaHy403N, 19.40 19.71 78.9
-CsHy, f 256257 Ci1aHy603N, 1860 | 18.79 84.7
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evaporated to 15 ml and cooled, and the precipitate was filtered off,
washed with water, and ethanol, and recrystallized from water.
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