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IV*. SYNTHESIS AND PROPERTIES OF PYRROLIDIN-2-YL- AND 

CY CLOA LKA NOPYRROLIDI N- 2-YLPROP IONIC ACIDS 

A.  A.  P o n o m a r e v t ,  M. V.  N o r i t s i n a ,  a n d  
A.  P .  K r i v e n ' k o  UDC 547.743.1 '759.5.07 

A general  method for the synthesis  of pyrro l id inyl -  and eycloalkanopyrrol idinylpropionic  
acids by the oxidation of the corresponding he te rocyc l ic  alcohols has been developed. Some 
of those compounds have been conver ted into the corresponding methyl e s t e r s  and py r ro l i z -  
id in-3-ones .  P re l imina ry  pharmacological  tes t s  have shown that the pyr ro l iz id in -3-ones  
possess  a sedative effect.  

There  is information in the l i t e ra tu re  re la t ing only to der ivat ives  of the s imples t  r epresen ta t ives  of 
the f i - (pyrrol idin-2-yl)propionic  acids [2,3]. At the same t ime, these acids p resen t  considerable  in te res t  
as possible neurotropic  agents,  s ince they a re  s t ruc tura l ly  c lose to 7 -aminobutyr ic  acid, which plays an 
important  ro le  in the physiological p roces se s  of the brain.  

The p resen t  paper  descr ibes  a general  method that we have developed for obtaining pyrro l id inyl -  
and cycloalkanopyrrol idinylpropionic  acids by the oxidation of the corresponding pyrrol id ine  or  cycloa!ka-  
nopyrrol idine alcohols [1,4,5] with chromic  anhydride in 12% sulfuric acid solution [6]. 

By this method we have synthesized f i - (pyrrol idin-2-yl)propionic  acids with alkyl substi tuents in 
various positions of the pyrrol id ine  ring (I-VIII) (Table 1) and also f l - (cyclopentano[b]pyrrol idin-2-yl)-  a n d  
f l-(octahydroindol-2-yl)propionic acids (IX, X). 

R"-T----~R' CrO 3 R'--T----[--R' 
R"-~NJ--'CH~CH2CH2OH ' " , r , , - . ~  ~ c , ~ c . ~ c o o .  

~ N "  

I-VIII  

The amino acids I-X a re  co lor less  c rys ta l l ine  substances readi ly  soluble in water  and ethanol. The 
acids I-V, IX and X, having no substi tuent  on the ni trogen atom, were  conver ted  by in t ramolecula r  acylation 
into the pyr ro l iz id in-3-ones  XI-XVII (Table 2). 

The es ter i f ica t ion of the acids II, III, and VII-X with methanol in the p resence  of hydrogen chloride 
or  thionyl chloride gave thei r  methyl e s t e r s  XVIII-XXIII (Table 2). In the case  of acids having no substi tu- 
ent in position 5 of the pyrrol id ine  ring but possess ing a hydrogen atom on the nitrogen, instead of the 
methyl e s t e r s  the corresponding pyr ro l i z id in -3-ones ,  identicalwith those obtained f rom the acids by in t ra-  
molecular  acylation were obtained. 

*For  Communication III, see [1]. 
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R" CH2CH2COOH ~ R" 

H 
R" O 
XI,XV 

XI R'=R'=R"'=H;  Xll R'=I~"=H, R"'=CH3; XIII R'=R'~H, R"'=i-C4Hg; 

XIV R'=R"=H, R"~CsHs; XV R'=R"'=H, R"=i-C3H 7 

XVl, XVII 
IX n=l; X n=2; XVI n=l; XVII n=2 

In the IR spec t ra  of the acids I-VI, IX, and X there  is a s t rong absorption band in the 1550-1640 cm - i  
region corresponding to an ionized carboxy group. In the hydrochlor ides  of the acids VII and VIII, these 
bands have disappeared and have been replaced by carbonyl absorption bands (1700-1725 cm-~). In the 
spec t ra  of the pyr ro l iz id in-3-ones ,  there  is a s t rong band at 1675-1677 cm -~ corresponding to the s t re tch-  
ing vibrations of the C =Obond in cyclic T - l ac t ams ,  and in compounds XVIII-XXIII there  is one at 1746- 
1754 cm -i  (C = O in es ters) .  

Pharmacologica l  tests  ca r r i ed  out in the All-Union Institute for Experimental  Medicine, AMS USSR, 
have shown that the acids I-X have little activity, while the pyr ro l iz id in-3-ones  exhibit a select ive action 
on the centra l  nervous  sys t em the nature  and degree  of which depend on the s t ruc ture  and the dose of the 
substances.  Compounds XIII-XVI possess  a wel l -marked  sedative effect [7]. 

EXPERIMENTAL 

fi-(5-1sobutylpyrrolidin-2-yl)propionic Acid (III). With stirring, a solution of 1.4 g (0.014 mole) of 
chromic anhydride in 42 ml of 12% sulfuric acid was added to a solution of 1.85 g (0.01 mole) of l-(5-iso- 
butylpyrrolidin-2-yl)propan-3-ol in 20 ml of water. The reaction mixture was left for an hour and was 
then treated with a hot solution of 24 g (0.076 mole) of barium hydroxide in 60 ml of water. The precip- 
itate was filtered off, and the filtrate was treated with dry ice and again filtered. The water was distilled 
off, the residue was dissolved in 30 ml of absolute ethanol, the solution was filtered, the ethanol was dis- 
tilled off, and the residual vitreous mass was triturated with ether, whereupon colorless eyrstals deposit- 
ed which were recrystallized from a mixture of ethanol and acetone. Yield of III 1.57 g (79 %). 

The acids I, If, IV-VI, IX, and X were obtained similarly (see Table i). 

fl-(l-Methylpyrrolidin-2-yl)propionie acid (VII) and fl-(4-ethyl-l-methylpyrrolidin-2-yl)propionie acid 
acid (VIII) were isolated in the form of the hydrochlorides by treating the corresponding unpurified acids 
with the calculated amount of hydrochloric acid. The hydrochlorides were recrystall[zed from isoamyl 
alcohol. 

4 -Methylpyrro l iz id in-3-one  (XII). A distil lation flask heated in a metal  bath (bath t empera tu re  180~ 
was charged with 3 g of f i - (5-methylpyrrol id in-2-yl )propionic  acid (II). After  the acid had melted, the p re s -  
sure  was lowered to 100 mm, and the water formed was distilled off. Then the p re s su re  was lowered to 10 
mm and the liquid remaining in the flask was distilled. The disti l late was dissolved in ether  and dried with 
MgSO 4. Vacuum distil lation yielded 2.2 g (80%) of XII. 

The pyrrol iz idones  XI and XIII-XVII were obtained s imi la r ly ;  they formed co lor less  mobile liquids 
readily soluble in ether and ethanol (see Table 2). 

Methyl f i - (5-methylpyrrol id in-2-yl )propionate  (XVIII). A. A solution of 5 g of the acid II in 100 ml 
of a 3 N solution of hydrogen chloride in absolute methanol was boiled for 3 hr  30 min. The methanol was 
distilled off, the res idue  was dissolved in 5 ml of water and t reated with 50 ml of ethyl acetate,  and 5 g of 
potass ium carbonate  was rapidly added. The ethyl acetate layer  was separa ted  off and dried with MgSO e 
The solvent was driven off and the res idue  was distilled in vacuum. The yield of XVIII was 2.8 g (52%). 

The es te r s  XIX-XIII were obtained s imi lar ly  (see Table 2). 

B_._~. With s t i r r ing ,  4.76 g (0.04 mole) of thionyl chloride was added through a reflux condenser  to a 
solution of 6.28 g (0.04 mole) of II in 20 ml of absolute methanol. The react ion mixture  was left for 1 hr,  
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and then the solvent was distilled off. The residue was dissolved in 25 ml of methanol and this solution 
was treated with 10 ml of methanol containing 2.16 g (0.04 mole) of sodium methoxide. The precipitate 
was fil tered off. After alcohol had been distilled off, a fraction with bp 92~ (8 ram) was collected. The 
yield of XVIII was 3.5 g (50%). 

1. 

2o 
3. 
4. 

5. 

6o 
7. 

L I T E R A T U R E  C I T E D  

A. A. Ponomarev, A. P. Kriven~o, and M. V. Noritsina, KhGS [Chemistry of Heterocyclic Compounds], 
6, 787 (1970)~ 
G. Clemo, N. Fletcher,  G. Fulton and R. Raper, J. Chem. Soc., 1140 (1950). 
F. Galinowsky and R. Reichard, Ber., 77, 138 (1944). 
A. A. Ponomarev, M. V. Noritsina, and A. P. Kriven'ko, KhGS [Chemistry of Heterocyclic Compounds], 
2 ,  923 (1966). 
A. A. Ponomarev, A. P. Krivenq~o, and M. V. Noritsina, KhGS [Chemistry of Heterocyclic Compounds], 
3, 850 (1967). 
A. A. Ponomarev and M.V. Noritsina, USSR Patent No.193516 (1966); Byull. Izobr., No. 7 (1967)o 
N. V. Khromov-Borisov, A: A. Ponomarev, V. A. Sedavkina, M. V. Noritsina and E. V. Moreva, Abstracts 
of Lectures at a Conference on Connection between the Pharmacological Activity of Drugs and Their 
Physicochemical Propert ies  [in Russian] Leningrad, p. 158 (1966). 

982 


