SATURATED NITROGEN-CONTAINING HETEROCYCLES

V.* SYNTHESIS OF 5-ALKYL-N-(8-HYDROXYETHYL)-2-
PYRROLIDONES

V. A. Sedavkina and N. A. Morozova UDC 547.745.07

A number of 5-alkyl-N-(8-hydroxyethyl)-2-pyrrolidones were synthesized by the reductive
ethanolamination of ethyl esters of y-keto carboxylic acids in the presence of Raney nickel,

Compounds of the N-(3-hydroxyethyl)-substituted 2-pyrrolidone series have recently found applica-
tion in the synthesis of practically valuable substances [2]. However, 5-alkyl-N-(B8~hydroxyethyl)-2-pyr-
rolidones may also be of independent interest as possible physiologically active substances. The reaction
of y~lactones with ethanolamine [3] and the hydroxyethylation of pyrrolidones with ethylene oxide [2] are
used for the synthesis of compounds of this type.

We have proposed a method for the synthesis of 5-alkyl-N-(8-hydroxyethyl)-2~pyrrolidones that con-
sists in the reductive ethanolamination of ethyl esters of the y-keto carboxylic acids [4, 5] obtained from
furylalkylcarbinols [4-6].
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The reductive ethanolamination of esters of y-kete carboxylic acids was carried out in a rotating
autoclave at 100°C at a hydrogen pressure of 100-120 atm in methanol or ethanol in the presence of Raney
nickel. A group of previously undescribed 5-alkyl-N-(B-hydroxyethyl)-2-pyrrolidones (X-XVIII) (Table 1)
was thus obtained.

The 5-alkyl-N-(Z-hydroxyethyl)-2-pyrrolidones are light-yellow, oily liquids that are stable on stor-
age and quite soluble in water, ether, ethanol, methanol, dichloroethane, and benzene. Broad, intense ab-
sorption bands at 3400 cm~!, which correspond to the stretching vibrations of associated OH groups, are
observed in the IR spectra of X-XVIII. The stretching vibrations of the C =0 bond appear as in intense
band at 1690-1700 cm~!,

EXPERIMENTAL

The ethyl esters of v -ketoheptanoic (I}, y-ketooctanoic (II), y-ketoisooctanoic (W), y-ketononanoic
(IV), y -ketoisononanoic (V), y~ketodecanoic (VI), v -ketoisodecanoic (VII), y-ketoundecanoic (VII), and vy~
ketopentadecanoic (IX) acids were obtained via previously described methods [4, 5].

5-Amyl-N-(B ~-hydroxyethyl)-2-pyrrolidone (XIII). A rotating autoclave was charged wtih 10 g (0.05
mole) of ethyl y ~-ketononanoate in 20 ml of absolute ethanol, 3.9 g (0.06 mole) of ethanolamine in 10 ml of

*See [1] for communication IV.
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TABLE 1. 5-Alkyl-N-(3~hydroxyethyl)-2-pyrrolidones (X~XVIII)

= cooocooo—~a
1) [ S S o S S S R
Yoo
SR
NOOooOOANN
z WIS O 513
I QNMQOAG— 1
o Cooo T O —~
T EEEEE=E=ET
131
=
< peTES -
O
90 00 <k < 0 O 8O X
O O < PO WD b I 0O —
BSOSO BBED~
WO DD, M
z L N N PR R TS
B
- R LA o T
= T CoCCoTO——
a] * | LEZ=ZZZ=0D
3
o
2
R R A S S
Q ) O O b I Oy =
B DWDDBBB D~
N NN NN A
= SQO00Q000
S~ | ZEZZZZZZZ
,:"—:‘; ::E—-Ec??lgﬁj
BE | EEELTRRER
Ex VCOOOTITVJ
23
0O DD = NN <t
U' OO O O
= SRRSO O
i [l e e =Y =k Y]
a 3] SN HN DD D~
x
=
O O et vt 0D (D 0D () =t
g FRR=BBORD
=1 O = PG D
g FOLBODH S~
w2
NO —=WONND O
] TONSOODONNO T
Q &L 00 QO = 00 I~ i~ I~ O
= A
UMV SR S g Y
O = =K 00 D LD LD OO e
o T~ —ONDS DD
5 FTANND =D DD
< R e e R N e
______ SSS
B
g NN NN ==
vvvvvvvv -
- O 0 ON o < o e O N
O w - ODOTN
Sy IITERTZ KA
27 | dddddill]
m 9 FLERODOION
~~~~~~~ xRN
.
=
- s e et e
] ”:~>>>_~
L= E -
a9
oS &
- =
ool ST 2T o8
- -~ w @»
L S SRSRE
QOLLLOL00
g el vl ged et
g & RS okzS =
o 8 e ><><>
O A s

absolute ethanol, and 3 g of Raney nickel. The reaction was carried out
at 100° and an initial hydrogen pressure of 100-120 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-(8-
hydroxyethyl)-2-pyrrolidones (X-XII, XIV-XVII) (Table 1) was similarly
obtained.
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