SATURATED NITROGEN-CONTAINING HETEROCYCLES
VI.* ALKYL-2-THIOPYRROLIDONES AND THEIR ACETYL DERIVATIVES

V. A. Sedavkina and G. V., Bespalova UDC 547.745

A number of 5-alkyl-2-thiopyrrolidones and 1-methyl-5-alkyl-2-thiopyrrolidones were
synthesized by the reaction of the corresponding pyrrolidones with phosphorus pentasulfide,
The 5-alkyl-2-thiopyrrolidones were acylated.

Thicamides are finding broad application as accelerators for the vuleanization of rubber [2] and as
corrosion inhibitors for metals [3]. Substances with chemotherapeutic activity [4] have also been detected
among thioamides.

The literature contains very little material on the chemistry of thiopyrrolidones, which are cyclic
amides of y-aminothiocarboxylic acids. There is some information regarding the synthesis of only the
simplest compounds of this type [5-8].

We accomplished the synthesis of the previously undescribed 5-alkyl-2-thiopyrrolidones (XIII-XVIII)
and 1-methyl-5-alkyl-2-thiopyrrolidones (XIX-XXIV) via the method in [7, 8] by heating the corresponding
pyrrolidones (I-XII) with phosphorus pentasulfide in a mixture of pyridine and xylene.

The 5-alkyl-2-thiopyrrolidones (XIII-XVIII) (Table 1) are low-melting substances that are quite sol-
uble in methanol and ethanol. The lower homologs are quite soluble in water, but the solubility in water
decreases as the size of the alkyl radical increases.

1-Methyl-5~alkyl-2-thiopyrrolidones (XIX-XXIV) (Table 2) were obtained in analogy with the nitrogen-
unsubstituted thiopyrrolidones from the corresponding N-methyl-5-alkyl-2-pyrrolidones (VII-XII). Com-
pounds XIX-XXIV are liquids with a characteristic odor and are quite soluble in alcohols.

*See [1] for communication V.
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The IR spectra of the 5-alkyl-2-thiopyrrolidones
contain primary and secondary amide bands at 1537 and
1285 em~1, which correspond to the stretching vibrations
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of the >N—C=S grouping, and an absorption band at
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Ssagiy  appears at 1700 cm-1,

KEI==S ' The 5-alkyl-2~thiopyrrolidones were acetylated by

heating them at 90-100° with a twofold excess of acetic
P DBDNAD anhydride, The N-acetyl-5-alkyl-2-thiopyrrolidones
%%%%2% (XXV-XXX) (Table 3) are yellow, mobile liquids with a
~CrZrr characteristic odor and are quite soluble in organic sol-
SSOTTC vents.
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TABLE 2. N-Methyl-5-alkyl-2-thiopyrrolidones. =L J=s
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=3 E S51515151%) o 2] 588823 5-butyl-5-hexyl- (XII) — were obtained by known methods
88 DZ_‘SJ ‘§ BEEIEB (9],
conggs = ] RS2 5- Propyl-2-thiopyrrolidone (XI11). A 3-g (0.013
| 3 % g@ §§ @ T ARARRS  mole) sample of phosphorus pentasulfide was added with
T % IR stirring to a solution of 3 g (0.021 mole) of I in a mixfure
T oomowms 0f 50 ml of anhydrous pyridine and 50 ml of xylene, and
Cl = 'E % EEE%E@ the mixture was refluxed at 115-120° for 1.5 h, during
E_ ;;‘;;;; ; ““““““ which it acquired a dark-red color. It was then cooled
ou_ g ﬁlﬁj$§l:ﬁ 3 T | scamso and filtered, and the solvent was evaporated. The resi-
&% nangsy = Bl T-.T.o due was distilled at reduced pressure (Table 1). The
= c\:1 < 59 ?% % 5 other 5-alkyl-2-thiopyrrolidones (XIV-XVII) (Table 1)
3 L;, & f:’_;i RSFBIE  were similarly obtained.
g c ”;“EE%?E 7;3 = = oo e N-Methyl-5-propyl-2-thiopyrrolidone (XIX). Com-
58 = g . gE*ZZE  pound XIX (Table 2) was obtained by the reaction of 5 g
B g’ g =~ {0,031 mole) of 1-methyl-5-propyl-2-pyrrolidone with 5
- 8 g (0.035 mole) of phosphorus pentasulfide in pyridine—
__i:jgzi-zi;i z N ffzzz::j:f xylene. The other 1-methyl-5-alkyl-2-thiopyrrolidones
SIShIENAS; ‘ TSIt (XX-XXIV) (Table 2) were similarly obtained.
: mmmmm N-Acetyl-5-propyl-2-thiopyrrolidone (XXV). A4-g
1 §§EEEE é L2 E; :>< 555 (0.028. mole) sa.mele of 5-propyl-2-thiopyrrolidone (XIII)
3 § 2Jote ;5 3 § al*sle was dissolved in 6 g (0.058 mole) of acetic anhydride.

The mixture was heated at 90-100° for 2-2.,5 h with sub-
sequent distillation at reduced pressure to give XXV
(Table 3). The other N-acetyl-5-alkyl-2-thiopyrrolidones
(XXVI-XXX) (Table 3) were similarly obtained.
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