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The present invention relates to esters of amino alco 
hols, more particularly certain esters of N- or 1-substi 
tuted 3-pyrrolidinols. These novel compounds include 
the cycloalkyl-aryl-acetates and glycolates of 3-pyr 
rolidinols. The concept constituting the present inven 
tion is illustrated by the following structural formula: 

R. O. 

{ X -C-C-O 
N 

- R 

wherein 
R is a hydrocarbon radical, such as alkyl, cycloalkyl and 

aralkyl - 

R" is a cycloalkyl radical, and 
R' is hydrogen or a hydroxyl radical. 
Nontoxic organic and inorganic acid addition salts of 

the compounds having the general structural formula 
shown above may be readily prepared as illustrated in 
the examples below and include salts formed with such 
inorganic and organic acids as hydrochloric, hydrobromic, 
hydriodic, sulfuric, sulfamic, phosphoric, acetic, glycolic, 
succinic, maleic, malic, citric, tartaric, ascorbic, benzoic, 
cinnamic, mandelic, benzilic, diphenylacetic and the like. . . 

Quaternary ammonium salts such as alkyl salts, aralkyl 
salts, and the like, of the organic bases illustrated in the 
general structural formula appearing above may be readily 
formed by treatment of the organic bases with the ap 
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2 
acid and separating by fractional crystallization the d 
and 1-forms. . . - - - - 

Evaluations of the compounds of the above concept by 
standard pharmacological tests have indicated the utility 
thereof as inhibitors of gastrointestinal motility, compar 
ing favorably in potency with Methantheline bromide. 
The compounds are predominantly antagonists of acetyl 
choline. 
This application is a continuation-in-part of Serial No. 

666,250, Lunsford, filed June 17, 1957, entitled "Esters 
of Amino Alcohols," now abandoned. 
The present invention is characterized by a particular 

esterification of a secondary alcohol attached directly to 
a ring carbon in the 3. position of the pyrrolidine ring 
fraction. The prior art into which the compounds of 
the present invention fall can be distinguished. United 
States Patent 2,655,511, Woodruff, describes N or 1 
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pyrrolidyl esters where the alkanol group is extra-cyclic 
to the pyrrolidine ring (where there is a methylene bridge 
attached to the heterocyclic nitrogen); United States 
Patent 2,695,301, Blicke, teaches benzilates proceeding 
from the 2 position of the pyrrolidine ring but differs 
from the present invention in that the alcohol group is 
primary and extra-cyclic; United States Patent 2,735,847, 
Blicke, describes diphenyl acetates proceeding from the N 
or 1 position in the pyrrolidine ring and involves extra 
cyclic esterification. 
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Therefore, it is an object of this invention to provide 
novel cycloalkyl-aryl-acetic acid esters of 3-pyrrolidinols. 

It is a further object of the present invention to provide 
such esters wherein the alpha carbon of the acetate group 
may be substituted by an additional radical such as hy 
droxyl and wherein the 3-pyrrolidine portion of the 
molecule is substituted in the N or 1 position. 

It is, an additional object of the present invention to 
provide novel acetylcholine antagonists having satisfactory 
activity when compared with known compounds currently 
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45 
propriate quaternary salt forming substances, which in- . 
clude, for example, methyl chloride, methyl bromide, 
methyl iodide, methyl sulfate, methylbenzene-sulfonate, 
methyl p-toluenesulfonate, ethyl chloride, ethyl bromide, 
ethyl iodide, n-propyl chloride, n-propyl bromide, n 50 
propyl iodide, isopropyl bromide, n-butyl chloride, n-butyl 
bromide, isobutyl bromide, sec.-butyl bromide, n-amyl 
bromide, n-hexyl chloride, benzyl chloride, benzyl 
bromide, and ethyl sulfate, yielding respectively the 
methochloride, methobromide, methiodide, methyl metho 
sulfate, methobenzenesulfonate, 
fonate, ethochloride, ethobromide, ethiodide, n-propo 
chloride, n-propobromide, n-propiodide, isopropobromide, 
n-butochloride, n-butobromide, isobutobromide, sec.-buto 
bromide, n-amobromide, n-hexochloride, benzochloride, 
benzobromide, ethosulfate, etc. 
In the structural formula given above, the asterisks () 

serve to point out the asymmetric carbon atoms present in 
many of the compounds of the present invention. When 
two asymmetric centers are present, pairs of diastereo 
isomers are possible. These diastereoisomers, together 
with their optically active forms are included within the 
scope of the present invention. 
The two pairs of diastereoisomers are separated and 

resolution of the diastereoisomers into their optically 
active forms may be accomplished by combining the 
basic diastereoisomers with an optically active organic 

55 
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tion and quaternary ammonium salt compounds, where 

in use as inhibitors of gastrointestinal motility. 
Other objects of the invention will become apparent 

to those skilled in the art to which this invention pertains. 
Members of the new group of compounds include the 

alpha-cycloalkyl-aryl-acetic and glycolic acid esters of 3 
pyrrolidinols where the N or 1 position of the pyrrollidine. 
ring is substituted by a hydrocarbon radical such as alkyl, 
cycloalkyl, aralkyl and the like, preferably lower alkyl. 

Referring to R in the above structural formula, the 
preferred hydrocarbon radicals are alkyl, especially 
straight and branched chain lower alkyl radicals, cyclo 
alkyl and aralkyl. 
The term lower alkyl is defined to include straight and 

branched chain radicals of 1-6 carbon atoms inclusive and 
includes such substituents as methyl, ethyl, isopropyl, 
tertiary butyl, isoamyland the like. The term cycloalkylis 
defined to include primarily cyclic alkyl radicals contain 
ing 5 to 8 carbon atoms inclusive and encompasses such 
substituents as cyclohexyl, cyclopentyl, methyl cyclohexyl, 
ethyl cyclopentyl, dimethyl-cyclohexyl, and cycloheptyl. 
Included in the term aralkyl are such radicals as lower 
alkyl-substituted mono-carbocyclic aryl compounds such 
as benzyl, phenethyl, phenpropyl and the like. Preferably, 
R is a hydrocarbon radical containing less than 8 carbon 
atoms and is selected from the group consisting of lower 
alkyl, cycloalkyl and aralkyl. - - - - - 

Referring to R' in the above structural formula the 
cycloalkyl hydrocarbon radicals are defined as above; 
preferably, the cycloalkyl radical contains at least 5 and 
less than 8 carbon atoms. r. 

Referring to R' in the above structural formula (in 
column 1), R' is preferably an hydroxy radical. . . . 
- Generally, for reasons of activity the esters in the 
form of nontoxic, pharmaceutically acceptable acid addie 
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in referring to the structural formula in column 1, R is 
lower alkyl, R' is cyclopenty and R' is hydroxy, are 
preferred. Among the specifically preferred compounds 
are: m 

1 - ethyl - 3 - pyrrolidyl alpha-cyclopentylphenylacetate 
methobromide. 

1 - methyl - 3 - pyrrolidyl alpha-cyclopentyl-mandelate 
hydrochloride 

1 - methyl - 3 - pyrrolidyl alpha-cyclopentyl-mandelate 
methobromide 

The cycloalkylaryl acetic acids are one of the preferred 
group of esterifying agents, i.e., wherein R is cycloalkyl 
and especially cyclopentyl. Thus, the 1-lower alkyl-3- 
pyrrolidyl cycloalkyl-arylacetates as acid addition salts 
and quaternary salts are preferred members of the Series. 
A preferred compound of this type is 1-ethyl-3-pyrrolidyl 
alpha-cyclopentylphenylacetate methobromide. Also of 
increased activity but not as preferred are: 
1-ethyl-3-pyrrolidyl alpha-cyclohexylphenylacetate hydro 

chloride 
1-methyl - 3 - pyrrolidyl alpha-cyclohexylphenylacetate 

methiodide 
1 - ethyl - 3 -pyrrolidyl alpha-cyclohexylphenylacetate 

methiodide 
1 - benzyl - 3 - pyrrolidyl alpha-cyclohexylphenylacetate 

methobromide 

The alpha carbon of the acetate group preferably is fur 
ther substituted by a hydroxy radical, i.e., wherein R' is 
a hydroxy radical. Such compounds may be alternatively 
viewed as substituted glycolates or mandelates. 
A highly preferred compound by reason of activity from 

these esters having a hydroxy radical on the alpha carbon 
of the acetate is the 1-methyl-3-pyrrolidyl alpha-cyclo 
pentyl-mandelate methobromide (1-methyl-3-(alpha-cy 
clopentylphenylhydroxyacetyloxy) pyrrolidine methobro 
mide). This compound was found to be active at a dilu 
tion of about one part in 100,000,000 in counter-acting 
spasms induced by acetylcholine in isolated intestinal 
strips. Other preferred compounds include 1-methyl-3- 
pyrrolidyl alpha-cyclopentyl-mandelate hydrochloride and 
1-ethyl-3-pyrrolidyl alpha-cyclopentyl-mandelate hydro 
chloride. 

Generally, the N or 1 lower alkyl substituted com 
pounds indicated greater activity and generally the alpha 
cycloalkyl-mandelates were preferred. 
The esters of the present invention may be prepared 

by reaction of a 1-hydrocarbon substituted-3-pyrrollidinol 
of the formula 

"U N 

k 
wherein R is as above with an alpha aryl acetic acid com 
pound of the formula: 

R. O. 

wherein 
R and R' are as above and 
B is hydroxy, halogen or lower alkoxy. 
When B is lower alkoxy, the transesterification reaction 

is conducted in the presence of a sodium metal catalyst 
until the theoretical amount of lower alkanol separates. 
With this exception, the reaction conditions are similar 
for all variants of starting compounds, i.e., the reactants, 
used in approximately equimolar amounts, are heated at 
reflux temperatures for periods of at least about one hour 
and usually from one to two hours, preferably using a hy 
drocarbon solvent as the reaction medium. The resulting 
reaction product is extracted with dilute mineral acid, e.g. 

4. 
hydrochloric acid, and the resulting extract basified (e.g. 
with aqueous sodium hydroxide) to yield the free base 
upon extraction with the appropriate solvent. The acid 
addition salts and quaternary salts are produced from 

5 the base by reaction in solvent of the base and the ap 
propriate acid or quaternizing reagent. 
The preparation of the starting N-substituted-3-pyrroli 

dinols used in the present invention has been previously 
described in United States Patents 2,830,997 and 2,838, 

10 521, Lunsford. 
The following examples illustrate the preparation of the 

compounds of the present invention: 
All compounds may be prepared by the alternative 

modifications of the procedure using either the acid or 
15 acid chloride, or the lower-alkyl ester of the acid, e.g., the 

methyl ester. 
EXAMPLE -1-METHYL-3-PYRROLDYL ALPHA 

CYCLOHEXYLPHENYLACETATE 
20 To a solution of 71 grams (0.3 mole) of alpha-cyclo 

hexylphenylacetyl chloride in toluene were added 35.5 
grams (0.35 mole) of 1-methyl-3-pyrrolidinol at a drop 
wise rate with stirring. After complete addition the mix 
ture was refluxed for four hours, cooled and extracted 

25 with 3 N hydrochloric acid. The acid extract was basi 
fied with aqueous sodium hydroxide and extracted with 
chloroform. The chloroform layer was washed, dried 
over sodium sulfate and concentrated. The residue was 
distilled at reduced pressure. Yield 50 grams (55 per 

30 cent); boiling point 144-147 C. at 0.5 mm. 
The hydrochloride was precipitated from an ethereal 

solution of the base with ethereal hydrogen chloride and 
crystallized from butanone; melting point 153.5-154.5 C. 
The methiodide quaternary precipitated from an ethe 

35 real solution was the base and excess methyl iodide after 
standing for several hours. It was crystallized from 
butanone; melting point. 169.5-170.5° C. 
EXAMPLE 2-1-n-BUTYL-3-PYRROLIDYL ALPHA 

40 CYCLOPENTYLPHENYLACETATE 

To a solution of 89 grams (0.4 mole) of alpha-cyclo 
pentylphenylacetyl chloride in benzene were added 71.5 
grams (0.50 mole) of 1-n-butyl-3-pyrrolidinol at a drop 
wise rate with stirring. After complete addition the mix 

4ture was refluxed for two hours, cooled and extracted with 
3 N hydrochloric acid. The acid extract was basified with 
aqueous sodium hydroxide and extracted with ether. The 
layer was washed, dried over sodium sulfate, and con 
centrated. The residue was distilled at reduced pressure. 

50 Yield 110 grams (67 percent); boiling point 150-155° C. 
at 0.3 mm. 
The hydrochloride was precipitated from an ethereal 

solution of the base with ethereal hydrogen chloride and 
crystallized from butanone; melting point 107.5-109.5 C. 
The methobromide quaternary was precipitated from 

an ethereal solution of the base and excess methyl bro 
mide after standing for thirty-six hours. It was crystal 
lized first from an ethyl acetate-ether mixture and then 

30 from butanone; melting point 104-106 C. 
EXAMPLE 3. 1-BENZYL-3-PYRROLIDYL ALPHA 

CYCLOHEXYLPHENYL-ACETATE 

To a solution of 71 grams (0.3 mole) of alpha-cyclo 
hexylphenylacetyl chloride in toluene were added 62 

6 grams (0.35 mole) of 1-benzyl-3-pyrrolidinol, at a drop 
wise rate with stirring. After complete addition the mix 
ture was refluxed for four hours, cooled and extracted with 
3 N hydrochloric acid. The acid extract was basified with 
aqueous sodium hydroxide and extracted with chloroform. 

70 The chloroform layer was washed, dried over sodium sul 
fate and concentrated. The residue was distilled at re 
duced pressure. Yield 45.5 grams (40 percent); boiling 
point 187-189 C. at 0.01 mm. 
The hydrochloride was precipitated from an ethereal 

5 solution of the base with ethereal hydrogen chloride and 
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crystallized from butanone; melting point 142-143.5°C. 
The methyl bromide quaternary precipitated from an 

ethereal solution of the base and excess methyl bromide, 
after standing for twenty-four hours, as an oil. This was 
crystallized from an ethyl acetate-ether-methanol mixture; 
melting point 183-185° C. 
EXAMPLE 4-1-METHYL-3-PYRROLDYL ALPHA 

CYCLOPENTYLPHENYLACETATE 

To a solution of 52 grams (0.244 mole) of alpha-cyclo 
pentylphenylacetyl chloride in benzene were added 25 
grams (0.248 mole) of 1-methyl-3-pyrrolidinol, at a drop 
wise rate, with stirring. After complete addition the 
mixture was refluxed for two hours, cooled and extracted 
with 3 N hydrochloric acid. The acid extract was basi 
fied with aqueous sodium hydroxide and extracted with 
ether. The ether layer was washed, dried over sodium sul 
fate, and concentrated. The residue was distilled at re 
duced pressure. 
point 144-147 C. at 0.2 mm. 
The hydrochloride was precipitated as an oil from an 

ethereal solution of the base with ethereal hydrogen 
chloride. This was crystallized from a methonol-ethyl 
acetate mixture and melted at 114-115 C. 
The methyl bromide quaternary was precipitated from 

an ethereal solution of the base and excess methyl bromide 
after standing for seventy-two hours. It was purified by 
recrystallization from butanone and melted at 166.5- 
168 C. 

EXAMPLE 5.-1.-n-BUTYL-3-PYRROLIDYL ALPHA 
CYCLOPENTYLMANDELATE 

A mixture of 54 grams (0.216 mole) of methyl alpha 
cyclopentymandelate and 39 grams (0.272 mole) of 
1-n-butyl-3-pyrrolidinol in 500 ml. of heptane was re 
fluxed under a Dean and Stark moisture trap, with the ad 
dition of four 0.1 gram pieces of sodium at one hour inter 
vals. After five hours refluxing the solution was con 
centrated at one half volume, diluted with ether and 
washed with water. The ether layer was dried over so 
dium sulfate and concentrated. The residue was frac 
tionally distilled at reduced pressure. Yield 60 grams 
(80.5 percent); boiling point 160-165 C. at 0.04 mm. 
The hydrochloride was precipitated from an ethereal 

solution of the base with ethereal hydrogen chloride as 
an oil. It was crystallized from butanone and melted 
at 129-130 C. 

Analysis.-Calc'd for CHNO3:HCl: Cl, 9.28. 
Found: C, 9.17. m 
The methyl bromide quaternary was precipitated from 

an ethereal solution of the base and excess methyl bro 
mide after standing for one week. The solid was crystal 
lized from butanone and melted at 176-177.5°. C. i. 

Yield 40 grams (63 percent); boiling 

O 
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Analysis.-Calc'd for CH31NO3 CHBr: Br, 18.15. 
Found: Br, 17.98. 
EXAMPLE 6-1-METHYL-3-PYRROLIDYL ALPHA 

CYCLOPENTYLMANDELATE 

A mixture of 42.5 grams (0.17 mole) of methyl alpha 
cyclopenty mandelate and 18 grams (0.175 mole) of 
1-methyl-3-pyrrolidinol in 500 ml. of heptane was re 
fluxed under a Dean and Stark moisture trap, with the 
addition of four 0.1 gram pieces of sodium at one hour 
intervals. After five hours refluxing the solution was 
concentrated to one half volume, and extracted with 
cold 3 NHC. The acid extract was made alkaline with 
aqueous sodium hydroxide and extracted with ether which 
was washed, dried over sodium sulfate, filtered and con 
centrated. The residue was fractionated at reduced pres 

Yield 33 grams (64%); boiling point 151–154° S. 

C./0.2 mm. n.281.5265. 
The hydrochloride salt was precipitated as an oil from 

an ethereal solution of the base with ethereal hydrogen 
chloride. It was crystallized from butanone; melting 
170-1715 C. * : - - - ... a . . 
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6 
Analysis.--Calc'd for CHNO3.HCl: Cl, 

Found: C, 10.30. 
The methyl bromide quaternary was prepared by 

saturating a solution of the base in dry ethyl acetate with 
methyl bromide. After standing for nine days the re 
sulting crystalline solid was filtered and recrystallized 
from butanone and from ethyl acetate; melting point 
193-1945 C. * : . . . . . . . . 

Analysis.--Calc'd for C19HNO'Br: 
Found: Br, 19.78. 
EXAMPLE 7-1-ETHYL-3-PYRROLIDYL ALPHA 
CYCLOPENTYLMANDELATE HYDROCHLORIDE 

This compound was prepared according to the method 
outlined for the methyl derivative above (see Example 
6). The base boiled at 162-165 C./0.25 mm. After 
recrystallization from butanone the salt melted 160 
1615 C. 

Analysis.--Calc'd for CHNO: Cl, 10.02. Found: 
Cl, 9.82. 
EXAMPLE 8-1 - CYCLOHEXYL-3-PYRROLIDYL 
ALPHA - CYCLOPENTYLMANDELATE HYDRO 
CHLORDE. 

This compound was prepared according to the method 
outlined for the methyl derivative above as in Example 6. 
The base boiled at 193-195 C./0.038 mm. After re 
crystallization from butanone and absolute ethanol the 
salt melted 212-213.5 C. 

Analysis.-Calc'd for CHNOHCl: Cl, 8.69. 
Found: Cl-, 8.81. 
EXAMPLE 9-1-METHYL-3-PYRROLIDYL ALPHA 

CYCLOHEXYLMANOELATE 

A mixture of 10 grams (0.0403 mole) of methyl alpha 
cyclohexylmandelate and 5 grams (0.0493 mole) of N 
methyl-3-pyrrolidinol in 125 ml. of n-heptane was re 
fluxed for five hours under a Dean and Stark moisture 
trap. At approximately equal intervals starting at zero 
time three approximately 0.1 gram pieces of sodium 
metal were added to the reaction. At completion of the 
reflux time the heptane solution was extracted wih ice 
cold 3 N hydrochloric acid. The acid extract was basi 
fied with saturated aqueous potassium carbonate and 
eXtracted with ether. The ether extract was washed, 
dried over magnesium sulfate and concentrated. The 
residual oil was distilled at 160-163 C./0.3 mm. giving 
an amber oil product. Yield 8.7 grams (68%). 
The hydrochloride salt was precipitated as a crystalline 

Solid from an ethereal solution of the base with ethereal 
hydrogen chloride. It was crystallized from a butane 
methanol mixture; M.P. 206-207 C, . . . 

Analysis.--Calc'd for CHNO-HCl: Cl-, 10.02. 
Found: Cl-, 10.00. - . . . . . 
The methyl bromide quaternary was prepared by satur 

ating a solution of the free base in dry ethyl ether with 
methyl bromide and allowing the solution to stand 15 
hours. The product precipitated as white crystals and 
was recrystallized from butanone; M.P. 253-255 (d). 
This decomposition range varies with the rate at which 
the sample is heated. 

Analysis.--Calc'd for CHNOBr: Bri, 19.38. 
Found: Br, 19.27. - . . . ' : 

As pointed out in column 1, those compounds which 
have two asymmetric centers are capable of existing in 
two diastereoisomeric forms. These two forms can be 

10.43. 

Br, 2006. 

separated by fractional crystallization as shown in the 
following example: . - 

O EXAMPLE 10.-1-ETHYL-3-PYRROLIDYL ALPHA 
CYCLOHEXYLMANDELATE HYDROCHLORIDE 
A mixture of 41 grams (0.17 mole of methyl alpha 

cyclohexylmandelate and 23 grams (0.20 mole). of N 
ethyl-3-pyrrolidino in 300 ml. of n-heptane was refluxed 
for five and a half hours under a Dean and Stark mois 
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ture trap. At approximately equal intervals, starting at 
zero time, three approximately 0.1 gram pieces of sodium 
metal were added to the reaction. At completion of the 
reflux time the heptane solution was extracted with ice 
cold 3 N hydrochloric acid. The acid extract was basi 
fied with aqueous sodium carbonate and extracted with 
ether. The ether extract was washed, dried over sodium 
sulfate and concentrated. The residual oil was distilled 
at 157-160° C./0.05 mm., giving an amber oil product. 
Yield 31.7 grams (56%). - - - 

This material was converted to the hydrochloride Salt 
by precipitation as a crystalline solid from an ethereal 
solution of the base with ethereal hydrogen chloride. 
This material was fractionally crystallized from methyl 

5 

0. 

8 
1-dimethylbenzyl-3-pyrrolidyl alpha-cyclopentyl-mandel 

ate citrate 
1-phenethyl-3-pyrrolidyl alpha-cyclopentyl mandelate tar 

trate 
1-phenpropyl-3-pyrrolidyl alpha-cyclohexyl mandelate 
benzoate 

1-phenpropyl-3-pyrrolidyl alpha-cyclopentylphenylace 
tate ethyl iodide 

1-dimethylbenzyl-3-pyrrolidyl alpha-cyclopentyl-mandel 
ate ethosulfate 

1-phenethyl-3-pyrrolidyl alpha-cyclohexyl-mandelate 
Other compounds within the scope of the invention 

are shown in Table I. In each instance the free base as 
ethyl ketone and from an ethyl acetate methanol mix- 15 well as the indicated acid addition or quaternary salt was 
ture. High and low melting isomers were obtained: prepared. 

Table I 
R C-N-R 

/ 
C-COO CH 

Y 
A. CH-CH 

Salt Calculated for- Pergent Found M.W. M.P., C. 

HC C19H7NOHC 0.49 10.46 337.88 153.5-154,5 
C C20HagNOHC 10.01 10.14 351.91 125 -127.5 

FICl. CH31NO2.HC 9.69 9.67 365.93 164 -167 
HC C22H33NOFICl 9:34 9.28 379.96 150 -151 
HC C22H3NOHC 9.34 9.27 379.96 139.5-141.5 
HCl C22H33NO2.HC 9.34 9.43 379.96 141, -142 
EHC C2H5NO2.HCl 8.73 8.62 405.98 226 -227.5 
HC C5H3NO2.HCl 8.57 8.69 413,93 142 -43.5 
HC C18H25NO2-HCl 10.95 10.93 323.85 14 -15.5 
EIC C19H2NOEIC 10.49 10.31 337.88 113 -114 
HC CE31NO2-HC 9.69 9.67 365.93 107.5-109.5 
HC C23H3NOEC 9.05 8.90 39.97 191 -192.5 
H.C. C2H23NO2-HCl 8,86 8.70 399.94 138 -139 
CHI C20H80NO-I 2S. 62 28, 67 443.37 169.5-170.5 
CHBr C20E30:NOBr. 20.16 20.28 296.36 177.5-179 
CESI C2E2 NOI 27.74 27.70 457.40 130 -133 
CHBr C23H36NO2Br 18.23 17.93 438.45 168.5-70 
CHBr C23H3NOBr. 18.23 18.12 438, 45 177 -1.78 
CEBr C63NO2BF 16.92 6.62 472.46 183 -185 
CH3Br C19H2SNOBr. 20,90 21, 13 382.34 166.5-68 
CH3Br Co3ONOBr. 20.16 20.4 396.37 152, 5-54 
CHBr CPH3NO;Br 18.83 18, 72 424.42 107.5-108.5 
CH3Br C2H3NO2Br 17.74 8.0 448.45 1915-193 
CHBr C25H3NO2.Br. 17.5 17.67 457.43 175.5-76.5 
HCl C1sH3NO2-HCl 10. 43 10.30 339.85 170 -171.5 
HCl C19H7NO3. EIC 0.02 9.82 353.8S 160 -161.5 
EIC C2H3NO3.HCl 9.28 9.17 381.93 129 -130 
EC C23H3NO3.HCl 8.69 8.81 407.97 212 -213.5 

CFIBr C19H23NO3-Br 20.06 19.78 398.34 193 -94.5 
CF3Br C23H31NO3.Hr 18.15 17.98 440.42 176 -77.5 
CHBr C25H3NO3. Br 6.84 16.83 474. 43 173 -175 
C-Br Cl36NO3-Br 7. 13 16.93. 465. 45 93 -96 
HC C19HNO3.HCl 10,02 10,00 353.88 206 -207 
CEBr CoI2(NO3B 19.38 19, 27 412.36 253 -255 
HC C20H2NO3. Cl 9.64 9.68 367.9 184 -85 
ICl CoagNO3Cl. 9.64 9.65 : 367.91 219 -220.5 

CHBr C2H3NO2.Br. 8.74 18.59 426. 39 81 -182.5 

2.5 grams of material, M.P. 184-185, and 13.8 grams 
of material melting 219–220.5. A mixture of these two 
isomers melted at 178-182 C. 

Analysis of high melting isomer. - Calc'd for 
CHNOHCl: C, 65.29; H, 8.22. Found C, 65.55; 
H, 8.33. 

Analysis of low melting isomer.-Calc'd for 
CHNOHC: C, 65.29; H, 8.22. Found: C, 65.45; 
H, 8.39. 
The low melting isomer is designated the alpha (a) 

form and the high melting isomer is referred to as the 
beta (B) form in Table I. 

In the same manner as given in the preceding examples, 
by reacting the appropriate 1-hydrocarbon substituted-3- 
pyrrolidinol with the appropriate esterifying agent, addi 
tional compounds within the scope of the general struc 
tural formula are prepared. 

Representative products prepared from the chosen 
starting materials are as follows: 
1-phenethyl-3-pyrrolidyl alpha-cyclopentylphenylacetate 

sulfate 
1-phenpropyl-3-pyrrolidyl alpha-cyclohexylphenylacetate 

succinate 
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In evaluating the compounds of the present invention 
pharmacologically the following experimental testing 
procedure was utilized. 

ISOLATED GUINEA, PIGILE UA STUDIES 

Guinea pigs were killed by a blow on the head. The 
ileum was removed and terminal segments were sus 
pended in a 100 ml. Smooth muscle bath containing Ty 
rode's solution which was maintained at 37° C. The 
bath was aerated by bubling a continuous stream of 
oxygen through it, Intestinal activity was recorded by a 
balanced ink-writing lever yielding five-fold magnification 
on a Gorrell and Gorrell kymograph operated at speed P. 
Aqueous solutions of all materials were employed in 

these studies. Essentially, the method consisted of ini 
tially standardizing submaximal contractions of the iso 
lated ileum to acetylchlorine chloride, histamine phos 
phate, serotonin creatinine sulfate and barium chloride. 
The test material was then introduced into the bath and 
two minutes later the ileum was again challenged with 
the various spasmogens. Tests were made at various 
concentrations of the compounds in the bath until it was 
possible to differentiate their relative activity as antag 
onists of the spasmogens. . 

v 
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The results of the pharmacological testing indicate that 
the compounds are predominantly acetylcholine antag 
onists and are effective in inhibiting gastrointestinal mo 
tility in vivo and in vitro. In general, the compounds 
compared favorably in potency with Methantheline bro 
mide under the conditions of these tests. 

Various modifications may be made in the compounds 
of the present invention without departing from the spirit 
and scope thereof, and it is to be understood that the in 
vention is limited only by the scope of the appended 
claims. 

I claim: 
1. A compound selected from the group consisting of 

esters of 3-pyrrollidinols having the structural formula 
O 

CE R 

k 
wherein R is a hydrocarbon radical selected from the 
group consisting of lower alkyl, phenylalkyl containing 
up to nine carbon atoms inclusive, and cycloalkyl con 
taining five to eight carbon atoms inclusive and having 
five to seven carbon atoms inclusive in the ring. 

R’ is a cycloalkyl hydrocarbon radical containing five 
to eight carbon atoms inclusive and having five to seven 
carbon atoms inclusive in the ring, and 
R' is a radical selected from the group consisting of 

hydrogen and hydroxyl; and nontoxic acid addition and 
lower-alkyl and benzyl quaternary ammonium salts there 
of. 

2. 1-methyl-3-pyrrolidyl alpha-cyclopentylmandelate 
methobromide. 

3. 1-methyl-3-pyrrolidyl alpha-cyclopentylmandelate 
hydrochloride. 

4. 1-ethyl-3-pyrrolidyl alpha-cyclopentylphenylacetate 
methobromide. 

5. 1-methyl - 3 - pyrrolidyl alpha - cyclohexylphenyl 
acetate methiodide. 
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6. 1-methyl - 3 - pyrrollidyl alpha - cyclohexylphenyl 

acetate hydrochloride. 
7. 1-ethyl - 3 - pyrrolidyl alpha - cyclohexylphenyl 

acetate methiodide. 
8. 1-benzyl-3-pyrrolidyl alpha-cyclohexylphenylacetate 

methobromide, 
9. 1-lower-alkyl-3-pyrrolidyl cycloalkylmandelate hav 

ing the structural formula: 
cycloalkyl 

phenyl-d-co O 
ÖH. 

N 
lbwe-alkyl 

wherein the cycloalkyl radical contains five to eight car 
bon atoms, inclusive, and has five to seven carbon atoms, 
inclusive, in the ring. 

10. Non-toxic acid addition salt of a compound of 
claim 9. 

11. Non-toxic lower-alkyl quaternary ammonium salt 
of a compound of claim 9. 

12. 1-methyl-3-pyrrolidyl alpha-cyclopentylmandelate. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

2,317,804 Reppe et al. ------------ Apr. 27, 1943 
2,792,399 Ekenstam et al. -------- May 14, 1957 
2,799,679 Ekenstam et al. -------- July 16, 1957 
2,816,895 Ehrhart et al. ---------- Dec. 17, 1957 

FOREIGN PATENTS 
555,178 Belgium -------------- Aug. 20, 1957 
483,258 Great Britain ---------- Apr. 14, 1938 
532,943 Great Britain ------------ Feb. 4, 1941 
788,126 Great Britain ---------- Dec. 23, 1957 

OTHER REFERENCES 
Biel et al.: J. Am. Chem. Society, vol. 74, pp. 1485 

1488 (1952). 
Richter's Organic Chemistry, vol. 3, pp. 3 to 4 (1923). 


