
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- thiopyrrol idones and 1-methyl-5-a lkyl -2- th iopyrrol idones  were  
synthesized by the react ion of the corresponding pyrrol idones with phosphorus pentasulfide. 
The 5-alkyl-2- thiopyrrol idones  were  acylated. 

Thtoamides are  finding broad application as acce le ra to rs  for  the vulcanization of rubber  [2] and as 
cor ros ion  inhibitors for meta ls  [3]. Substances with chemotherapeutic activity [4] have also been detected 
among thioamides.  

The l i te ra ture  contains very  little mater ia l  on t he  chemis t ry  of thiopyrrolidones,  which are  cyclic 
amides of 7-aminothiocarboxyl ic  acids.  There is some information regarding the synthesis  of only the 
s implest  compounds of this type [5-8], 

We accomplished the synthesis  of the previously undescr ibed 5-alkyl-2- thiopyrrol idones (XIII-XVIII) 
and 1-methyl-5-a lkyl -2- th iopyrrol idones  (XIX-XXIV) via the method in [7, 8] by heating the corresponding 
pyrrol idones  (I-XII) with phosphorus pentasulfide in a mixture of pyridine and xylene. 

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

1-Methyl-5-a lkyl-2- th iopyrrol idones  (XIX-XXIV) (Table 2) were  obtained in analogy with the nitrogen- 
unsubsti tuted thiopyrrol idones from the corresponding N-methyl -5-a lky l -2-pyr ro l idones  (VII-XII). Com- 
pounds XIX-XXIV are  liquids with a character is t ic  odor and are  quite soluble in alcohols. 

* See [1] for communication V. 

TABLE 1. 
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XIII CaHr 

XIV C4H~ 

XV i-C4H9 

XVI CsHu 

XVII i-CsHH 

XVllI C6HIa 

5-Alkyl-2-thiopyrrol idones 

I I 164 -- 

(2) 
iI 187 ~O~,[ 

(2) 
IIl lqg ~3--64 

(2) 
IV 188 t2.--43 

(2) 
V 173 14--45 

(2) 
Vl 161 }1--62 

(2) 

Found, % 
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Calc., % I~-~- 

C H [ N S 

CTH~NS 158,6 
CzH~NS t ~1,3! 

CsHLsNS 1 61,4 
CgHIrNS / 63,4 

CgHIrNS / 63,4 

CxoH~gNS ] 64,4 
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The IR spectra  of the 5 -a lky l -2 - th iopyrro l idones  
contain pr imary  and secondary  amide bands at 1537 and 
1285 c m - l ,  which correspond  to the s tretching vibrat ions  

I 
of the > N - - C - ~ S  grouping, and an absorpt ion band at  
3100 cm-l~ which corresponds  to the s tretching vibrations 
of the NH group; i .e . ,  under n o r m a l  condit ions ,  the 5 -a lky l -  
2 - th iopyrrol idones  are  in the th io lactam form 

R - ~ H  =$ 

X l l l - X V l l l  

This is conf i rmed  by the IR spectra  of the 4 -ace ty l  
der ivat ives  of  the th iopyrrol idones ,  for  which the frequency 
of the s tretching vibrat ion of the C = S group remains  a l -  
m o s t  constant  (1250 cm-1),  and an absorpt ion band, which 
corresponds  to the s tretching v ibrat ions  of the C =O group, 
appears  at 1700 c m - l .  

The 5 -a lky l -2 - th iopyrro l idones  w e r e  aee ty la ted  by 
heating them at 90-100 ~ with a twofold e x c e s s  of  acet ic  
anhydride.  The N - a c e t y l - 5 - a l k y l - 2 - t h i o p y r r o l i d o n e s  
(XXV-XXX) (Table 3) are  ye l low,  mobi l e  liquids with a 
charac ter i s t i c  odor and are  quite soluble  in organic  so l -  
vents .  

EXPERIMENTAL 

The a lkyl -subst i tuted  pyrrol idones  - 5 -propyl -  (I), 
5-butyl-  (II), 5 - i sobuty l -  (HI), 5 - a m y l -  (IV), 5 - i s o a m y l -  
(V), 5 - h e x y l -  (VI), N - m e t h y l - 5 - p r o p y l -  (VII), and N - m e t h y l -  
5 -buty l -5 -hexy l -  (X[I) - were  obtained by known methods  
[9].  

5-Propy l -2 - th iopyrro l idone  (XIII). A 3 - g  (0.013 
mole)  sample  of phosphorus pentasulf ide was  added with 
s t irr ing  to a solut ion of 3 g (0.021 mole)  of I in a mixture  
of 50 m l  of anhydrous pyridine and 50 m l  of xylene,  and 
the mixture  was  refluxed at 115-120 ~ for 1.5 h, during 
which it acquired a dark-red  co lor .  It was  then cooled  
and f i l tered,  and the so lvent  was  evaporated.  The r e s i -  
due was dist i l led at reduced pres sure  (Table 1). The 
other  5 -a lky l -2 - th iopyrro l idones  (XIV-XVIII) (Table 1) 
w e r e  s i m i l a r l y  obtained. 

N-Methy l -5 -propy l -2 - th iopyrro l idone  (XIX). C o m -  
pound XIX (Table 2) was  obtained by the react ion of 5 g 
(0.031 mole)  of  1 - m e t h y l - 5 - p r o p y l - 2 - p y r r o l i d o n e  with 5 
g (0.035 mole)  of phosphorus pentasulf ide in p y r i d i n e -  
xylene.  The other  1 - m e t h y l - 5 - a l k y l - 2 - t h i o p y r r o l i d o n e s  
(XX-XXIV) (Table 2) w e r e  s i m i l a r l y  obtained. 

N-Acetyl-5-propyl-2-thiopyrrolidone (XXV). A4-g 
(0.028 mole) sample of 5-propyl-2-thiopyrrolidone (XIII) 
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 dist i l lat ion at reduced p r e s s u r e  to give XXV 
(Table 3). The other  N - a c e t y l - 5 - a l k y l - 2 - t h i o p y r r o l i d o n e s  
(XXVI-XXX) (Table 3) w e r e  s i m i l a r l y  obtained. 
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