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SOOI-KAY TSUI and JAMES DOUGLAS WOOD. Can. J. Chem. 57, 1977 (1979). 
2-Pyrrolidylacetic acid and 8-(2-pyrrolidyl)propionic acid hydrochloride have been prepared 

by hydrogenation of ethyl 2-pyrrolylacetate and diethyl 2-pyrrolylmethylenemalonate respec- 
tively, over rhodium on alumina in HCI solution, followed by acidic hydrolysis. Similarly, 
I -methylnipecotic acid, I-methylisonipecotic acid, 2- and 3-piperidine-acetic acid, and 3-piperi- 
dine-propionic acid hydrochlorides have been prepared by hydrogenation of the corresponding 
pyridine-alkanoic acid hydrochlorides over platinum oxide, rhodium on alumina, or palladium 
on carbon in water. 

SOOI-KAY TSUI et JAMES DOUGLAS WOOD. Can. J. Chem. 57, 1977 (1979). 
On a prepare les chlorhydrates des acides pyrrolidyl-2 acetique et p(pyrollidy1-2) propionique 

par hydrogenation respectivement du pyrrolyl-2 acetate d'ethyle et du pyrrolyl-2 methylene- 
malonate de diethyle sur du rhodium sur I'alumine en solution HCI, suivie par une hydrolyse 
acide. De la m&me rnanitre, on a prepare les chlorhydrates des acides methyl-1 nipkotique, 
methyl-1 isonipecotique, piperidine-2 (et -3) acetique et piperidine-3 propionique par hy- 
drogenation des chlorhydrates des acides pyridine alcano~ques correspondants sur de I'oxyde 
de platine, du rhodium sur I'alurnine ou du palladium sur du charbon dans I'eau. 

[Traduit par le journal] 

Introduction which may stop prematurely due to catalyst poi- 

It is well established that y-aminobutyric acid 
(GABA) is an  important neurotransmitter in the Compounds 2a and 2b were prepared by reduction 

mammalian central nervous system (1). Various of the esters l a  and l b  followed by hydrolysis, since 

structural analogues of this substance have been iso- hydrolysis of the starting pyrrolyl esters led to in- 

lated or synthesized which affect its metabolism and 
function (2). Such compounds are of pharmacolog- 

W R  Q-R 
ical interest as potential antiepileptics. H' 'H H/  \H - 

Recently, nipecotic acid 6d has-been reported as a 
potent inhibitor of the uptake of GABA by slices of 
rat cerebral cortex (3) and we have found that 
1-methylnipecotic acid 4a has similar effects (manu- 
script in preparation). As a result we became inter- 
ested in the possibility of a rapid high-yield prepara- 
tion of easily purifiable, water soluble, hydrochloride 
salts of related piperidine- and pyrroline-alkanoic 
acids by hydrogenation of the corresponding pyrrolyl 
ester and pyridine alkanoic acid hydrochlorides at  
medium to  low pressure. 

Discussion 

Hydrogenation was complete at 2.5 atm and at  
room temperature for all pyridines regardless of the 
catalyst used (platinum oxide, 5% rhodium on alu- 
mina, or 10% palladium on carbon); for pyrrolines, 
shorter times were required and less tar was found 
using 5% rhodium on alumina. Completeness of 
hydrogenation was more correctly assessed from the 
absence of any olefinic hydrogen in the 'Hmr spectra 
of the products rather than from hydrogen uptake 

3 
ri R 1  = H, R = COOH 
b R 1 = C O O H , R =  H 

4 
rr R' = H, R =  COOH 
b R 1 =  COOH,R= H 

a: N 0: N 

I 
H 

H/ 'H 

5 6 

ri R1 = H, R =  CH,COOH ( I  R1 = H, R = CHzCOOH 
b R1 = CHzCOOH. R = H b R1 = CHzCOOH. R =  H 
(. R1 = CH=CHCOOH, R = H c R' = CH,CH,COOH, R =  H 
d R1 = COOH, R = H d R1 = COOH, R = H 

(In all cases theanion was chloride) 
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tractable tar formation. Hydrogenation was carried 
out in dilute HCl (0.05 M), the acid added being 
sufficient to promote hydrogenation but not enough 
to cause tar formation. Solution of starting material 
was incomplete at the beginning of the reaction but 
complete at the end. This route to 26 is simpler than 
the previous 2-step procedure (4). 

Compounds 4a and 46 were obtained in high yields 
by direct hydrogenation of 3a and 36 respectively. 
Compound 4a had previously been prepared in good 
yield by the hydrogenation of the corresponding 
1-methylnicotinic betaine with platinum but hydro- 
gen pressure and temperature were not specified (5). 
Direct hydrogenation of 5d over PtO, has provided 
6d in high yield (6). 

Piperidines 6a and 6b were obtained in high yield 
from 5a and 56 respectively. Compound 6a had pre- 
viously been assumed to be unstable under these 
hydrogenation conditions (7). Compound 6c was 
obtained, also in high yield, from 5c. 

Attempts to use acetic acid in place of hydrochloric 
acid led to longer hydrogenation times and acetate 
salts which were difficult to purify. The direct reduc- 
tion of the hydrochloride salts of the appropriate 
pyridine compound avoids the need for ester hydrol- 
ysis which is frequently accompanied by decarboxyla- 
tion (8). In most cases the starting hydrochloride salt 
is commercially available or readily obtained by 
hydrolysis of the corresponding ester 

Experimental 
Nuclear magnetic resonance spectra were measured on a 

Varian T60 spectrometer in D 2 0  with sodium 2,2-dimethyl-2- 
silapentane-5-sulfonate (DSS) as internal standard. Infrared 
spectra were recorded with KBr on Perkin Elmer or Beckman 
infrared spectrophotometers. Melting points were determined 
on a Mel-Temp hot stage apparatus. Elemental analyses were 
conducted by Mr. R. G. Teed, Department of Chemistry and 
Chemical Engineering, University of Saskatchewan. 

Hydrogenation of Pyrrolyl Esters with 5% Rlrodiltnz on 
Alro,~Qza 

Getreral Procedrtre 
A mixture of 1.0 g of freshly prepared pyrrolyl ester in 20 mL 

of 0.05 M HCI solution was hydrogenated with 0.4 g of 5% 
rhodium on alumina. After a period of 20 h, the mixture was 
filtered. The clear solution was added to 10 mL of 37% HCl 
and refluxed for 4 h. The solution was then treated with char- 
coal and dried it1 vacrro. The residue was recrystallized from 
ether-ethanol. The 'Hmr spectrum of the crude products after 
acid hydrolysis showed that the hydrogenation was complete 
for both the following pyrrolyl esters l a  (9), l b  (10). 

2-Pyrrolidylacetic Acid Hydroclrloride 2a 
The yield was 45%; mp 170-171°C; ir v,,,: 317G2400,1730, 

1400, and 1180 cm-' ;  'Hmr 6:  1.40-2.52 (m, 4H), 2.75-3.10 
(m, 2H), 3.15-3.57 (m, 2H), 3.8G4.15 (s b, 1H). Anal. calcd. 
for C6H12C1N0,: C 43.51, H 7.31, N 8.46; found: C 43.62, H 
7.36, N 8.33. 

(3-(2-Pyrrolidy1)propioiric Acid Hydrochloride 2b 
The yield was 40%; mp 115-1 17°C (lit. (4) mp 115-1 18°C); 

ir v,,,: 3100-2450,1700, 1420, and 1200 cm- ' ; 'Hmr 6:  1.50- 
2.18 (m, 6H), 2.30-2.85 (m, 2H), 3.20-3.95 (m, 3H). Anal. 
calcd. for C7H14CIN02: C 46.80, H 7.85, N 7.79; found: C 
46.79, H 7.88, N 7.66. 

Hydtogetratiotr of Pyridine Alkanoic Acid Hydrochloride with 
Different Catalysts: Platinrun Oxide, Rhodiltnz on 
Alrrtnina, or Palladi~on on Carbon 

General Procedure 
A solution of 0.55 g of pyridine alkanoic acid hydrochloride 

in 20 mL of water was hydrogenated with 0.05 g of platinum 
oxide (or 0.35 g of 5% rhodium on alumina, or 10% palladium 
on carbon). After a period of 10 h the solution was filtered and 
dried in a freezer-dryer at 0.01 Torr. Except where noted, 
purification of product was unnecessary. The 'Hmr spectra 
of the crude products indicated that only in the case of hy- 
drogenation of 2-pyridineacetic acid hydrochloride 5a with 
palladium on carbon was a reduction time in excess of 10 h 
required, the 10-h reduction period being sufficient to com- 
plete the hydrogenation of 3a, 36 (1 1), 56, and 5c to form their 
respective products. The compounds synthesized by these 
hydrogenations follow. 

I-Metl~ylnipecotic Acid Hydrochloride 4a 
The yield was 75-85%; mp 173-174°C (ether-ethanol) (lit. 

(5) mp 174-175°C); ir v,,,: 3200-2500, 1730, 1470, and 1200 
cm- ' ;  'Hmr 6:  1.38-2.40 (m, 4H), 2.55-3.85 (m, 5H), 2.90 
(s, 3H). Anal. calcd. for C7Hl4ClNO2: C 46.80, H 7.85, N 
7.79; found: C 46.80, H 8.13, N 7.77. 

I-Methylisonipecotic Acid Hydrochloride 4b 
The yield was 7486%;  mp 236232°C (ether-ethanol); ir 

v,,,: 3070-2470, 1720, 1450, 1200 cm- l ;  'Hmr 6 :  1.45-2.55 
(m, 4H), 2.6-3.85 (m, 5H), 2.9 (s, 3H). Atral..calcd. for 
C7H14CIN02:  C 46.80, H 7.85, N 7.79; found: C 46.46, H 
7.86, N 7.54. 

2-Piperidineacetic Acid Hydrochloride 6a 
The yield was 60-70%; mp 180-182°C (ether-ethanol) (lit. 

(12) mp 180-182°C); ir v,,,: 3200-2770, 1730, 1380, and 1175 
cm- ' ;  'Hmr 6:  1.22-2.20 (m, 6H), 2.80-3.82 (m, 3H), 2.80 (d, 
2H). Atral. calcd. for C7H14CIN0,: C 46.80, H 7.86, N 7.79; 
found: C 47.16, H 7.97, N 7.51. 

3-Piperiditreacetic Acid Hydrochloride 6b  
The yield was 85-90%; mp 202-204°C; ir v,,,: 312G2750, 

1720, 1400, and 1180 cm- ' ; 'Hmr 6 :  1.20-2.21 (m, 4H), 2.52- 
3.62 (m, 5H), 2.39 (s b, 2H). Anal. calcd. for C7H14CIN02: C 
46.80, H 7.85, N 7.79; found: C46.21, H 7.93, N 7.63. 

(3-(3-Piperiditre)propionic Acid Hydrochloride 6c 
The yield was 86-91%; mp 224226°C; ir v,,,: 317G2730, 

1730,1395, and 1180 cm-' ; 'Hmr 6: 1.35-2.15 (m, 7H), 2.32- 
2.62 (t, 2H), 2.62-3.62 (m,4H). Anal. calcd. for C8H16CIN02: 
C 49.61, H 8.33, N 7.23; found: C 49.53, H 8.30, N 7.19. 
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