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1
1-SUBSTITUTED-3-AMIDOPYRROLIDINES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 5
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation of application Ser. No. 345,551, 10
filed Jan. 30, 1975, now abandoned, which is a reissue of
U.S. Pat. No. 3,577,440, which is a continuation-in-part of
application Ser. No. 786,240, filed Dec. 23, 1968, now
abandoned.

The present invention relates to certain novel 1-sub-
stituted-3-amidopyrrolidines, and more particularly to
1-substituted-3-alkylamidopyrrolidines and 1-substitut-
ed-3-benzamidopyrrolidines, compositions thereof, and
methods of making and using same.

I This application is a continuation-in-part of copend-
ing application Ser. No. 786,420 filed Dec. 23, 1968,

now abandoned. ]
The invention is especially concerned with novel

pyrrolidine compounds having the formula:
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Rl
l

U N— C(Cli}]i{2
N

I
R

wherein:

R is hydrogen, lower alkyl, allyl, phenyl, phenoxy-
lower alkyl, cyclohexyl, and phenyllower alkyl,

R!is hydrogen, lower alkyl, phenyl, cyclohexyl, lower-
alkoxy phenyl, hydroxyphenyl, halophenyl and tri-
fluoromethylphenyl,

R2 is lower alkyl, phenyl, nitrophenyl, aminophenyl,
halophenyl, lower-alkoxy phenyl, phenoxy-lower
alkyl, halophenoxy-lower-alkyl, lower-alkyl phenyl
and trifluoromethylphenyl, and

pharmaceutically acceptable acid addition salts thereof,
with the proviso that when R is lower alkyl, R! can- ,,
not be hydrogen. +
The compounds of the invention are useful because of

their pharmacological action on the central nervous
system. The activity is demonstratable when the com-
pounds are used in the form of their free base or in the
form of their non-toxic acid addition salts. The pre-
ferred form of the compounds is as their non-toxic acid
addition salts for increased water solubility and ease of
administration.

The novel compounds of the present invention hav- ¢
ing the foregoing Formula I are generally characterized
by important pharmacological activity. The compounds
are analgetics, antidepressants, or both.

The analgetic effect of some compounds of this in-
vention was evaluated by the procedure of P. Nilsen,
Acta. Pharmacol. et Toxicol. 18, 10 (1961). The dose
effective in 50 percent of the treated mice is recorded in
the following table as compared with Darvon ® and

Demerol ®).
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_éémpound of ¢nmp1;_ ED¢ymg/kg.
3 3.7
4 | 6.8
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2
-continued
Compound of example: ED¢ymg/kg.
5 8.0
14 2.0
15 3.2
17 14.2
18 3.4
31 16.5
Darvon 11.2
6.4

Demerol

The anti-depressant effect of some compounds of this
invention was assessed by their ability to antagonize the
depressant action of tetrabenazine (2-oxo-3-isobutyl-
9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11bH-benzoa]-
quinolizine) in mice [Englehardt et al. J. Med. Chem. 11
(2), 325 (1968)]. The dose effective in 50 percent of the
treated mice is recorded in the following table as com-
pared with Tofranil ® and Elavil ®).

Compound of example: EDsq mg/kg.

15 0.6

29 1.7

36 2.8

3 2.8

38 4.8

39 9.0

40 15.5

41 4.9

42 2.4

44 2.0

47 4.9

48 0.6
Tofranil (&) 1.3
Elavil ® 1.1

It is, accordingly, an object of the present invention
to provide novel compounds which are effective anal-
getics and anti-depressants. Another object is to provide
certain novel and useful 1-substituted-3-amidopyrroli-
dines, compositions thereof, and methods of making and
using the same. Other objects of the invention will be
apparent to one skilled in the art, and still other objects
will become apparent hereinafter.

In the definition of symbols in the foregoing Formula
I and where they appear elsewhere throughout this
specification, the terms have the following significance.

The term “lower alkyl” as used herein includes
straight and branched chain radicals of up to eight car-
bon atoms inclusive, preferably no more than six carbon
atoms, and is exemplified by such groups as methyl,
ethyl, propyl, isopropyl, butyl, sec. butyl, tertiary butyl,
amyl, isoamyl, hexyl, heptyl, octyl, and the like. A
“lower alkoxy” group has the formula—O-lower alkyl.
The term “lower alkenyl” includes straight and
branched chain radicals of two up to eight carbon atoms
inclusive and is exemplified by such groups as vinyl,
allyl, methallyl, 4-pentenyl, 3-hexenyl and 3-methyl-3-
heptenyl.

The term “lower cycloalkyl” as used herein includes
primarily cyclic radicals containing three up to nine
carbon atoms inclusive and encompasses such groups as
cyclopropyl, cyclobutyl, cyclohexyl, cyclopentyl, me-

60 thylcyclohexyl, propylcyclohexyl, ethylcyclopentyl,

propylcyclopentyl, dimethylcyclohexyl, cycloheptyl,
and cyclooctyl.

The term “phenyl-lower-alkyl” as used herein in-
cludes such groups as benzyl, phenethyl, phenpropyl
and the like.

By the term “phenyl” is meant the unsubstituted
phenyl radical and phenyl radicals substituted by one or
more substituents which are not reactive or otherwise
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interfering under the conditions of reaction in the pro-
cesses of making the compounds. Such substituents
include lower alkyl, lower alkoxy, trifluoromethyl,
nitro, hydroxy, chloro, bromo, fluoro, and the like. The
substituted phenyl radicals have preferably no more
than one to three substituents such as those given above
and, furthermore, these substituents can be in various
available positions of the phenyl nucleus and when
more than one substituent is present, can be the same or
different and can be in various position combinations
relative to each other. The lower alkyl and lower alk-
oxy substituents each have preferably from one to four
carbon atoms which can be arranged as straight or
branched chains. A total of nine carbon atoms in all ring
substituents, making a total of fifteen carbon atoms in
the radical, is the preferred maximum. “Phenoxy” has
the formula —O-phenyl.

This invention also includes acid addition salts of the
bases of Formula I with organic and inorganic acids.
Such salts are easily prepared by methods known in the
art. When the compounds are to be used as intermedi-
ates for preparing other compounds or for any non-
pharmaceutical use, the toxicity or non-toxicity of the
salt i1s immaterial; when the compounds are to be used as
pharmaceuticals, they are most conveniently used in the
form of non-toxic acid addition salts. Both toxic and
non-toxic salts are therefore within the purview of the
invention. The acids which can be used to prepare the
preferred non-toxic acid addition salts are those which
produce, when combined with the free base, salts whose
anions are relatively innocuous in therapeutic doses of
the salts, so that beneficial physiological properties
inherent in the free bases are not vitiated by side effects
ascribable to the anions.

The base is reacted with the calculated amount of
organic Or inorganic acid in a solvent miscible with
water, such as ethanol or isopropanol, with isolation of
the salt by concentration and cooling, or the base is
reacted with an excess of the acid in a solvent immisci-
ble with water, such as ethyl ether or isopropyl ether,
with the desired salt separating directly. Exemplary of
such organic salts are those formed with citric, acetic,
lactic, maleic, fumaric, benzoic, tartaric, ascorbic, pa-
moic, succinic, methanesulfonic, malic, citraconic, ita-
conic acid and the like. Exemplary of such inorganic
salts are those formed with hydrochloric, hydrobromic,
sulfuric, phosphoric and nitric acids.

In general, the novel compounds of this invention are
prepared by acylating appropriate 1-substituted-3-
aminopyrrolidine starting materials with an acid chlo-
ride or an acid anhydride to give the corresponding
amides embraced by Formula 1.

The 1-substituted-3-aminopyrrolidine starting materi-
als are prepared according to methods disclosed in
United States Pat. 3,337,580. Generally, a 1-substituted-
3-pyrrolidinol is converted to a 1-substituted-3-halo-, a
3-alkylsulfonyloxy-, or a 3-arylsulfonyloxypyrrolidine
which is then reacted with a primary aromatic amine as,
for example, aniline or a substituted aniline or with
non-aromatic primary amines including cyclohexyla-
mine, cyclopentyl amine, methylamine, ethylamine and
the like to give 1-substituted-3-aminopyrrolidines.

In an alternate method, a 1-substituted-3-halopyrroli-
dine, a 1-substituted-3-alkylsulfonyloxypyrrolidine, or a
1-substituted-3-arylsulfonyloxypyrrolidine is reacted
with phthalimide in the form of its alkali metal salt
according to methods described in United States Pat.
3,316,276 to give N-(1-substituted-3-pyrrolidinyl)ph-
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4
thalimides which are reduced with hydrazine hydrate
to 1-substituted-3-aminopyrrolidines.

A suitable general procedure for preparing the 1-sub-
stituted-3-amidopyrrolidines of this invention, using the
starting materials given above is as follows:

A solution of an acid chloride in a suitable organic
solvent as, for example, chloroform, is added dropwise
to a stirred heterogenous chloroform-water solution
containing a 1-substituted-3-aminopyrrolidine and a
suitable acid acceptor which can be a metal carbonate
or a water-soluble lower-alkyl-amine. The mixture is
stirred for a period of from about 30 minutes to about
one hour at room temperature. The organic layer is
separated from the aqueous layer, dried over an inert
drying agent as, for example, sodium sulfate, and evapo-
rated in vacuo. The residual crude 1-substituted-3-
amidopyrrolidine is purified by distillation in vacuo,
conversion to an acid addition salt which is further
purified by recrystallization, chromatography on mag-
nesium silicate, or crystallization from a suitable sol-
vent.

In an alternate method, the 1-substituted-3-aminopyr-
rolidine is dissolved in a solvent as, for example, chloro-
form, benzene toluene and the like, and an acid chloride
or an acid anhydride dissolved in the same solvent is
added and the reaction mixture is refluxed gently for a
period of from about six hours to about 16 hours. The
solvent is evaporated from the reaction mixture and the
residue is treated with a base such as dilute sodium
hydroxide solution or sodium bicarbonate solution and
the product is isolated by extraction from the agueous
basic solution with an organic solvent as, for example,
benzene or ether and evaporation of the solvent. The
product is purified by methods described hereinabove.

The 1-benzyl-3-amidopyrrolidines are catalytically
debenzylated in the Paar hydrogenator in about three
atmospheres of hydrogen and at about 50° C., using
palladium on charcoal catalyst to the corresponding
3-amidopyrrolidines which are isolated and purified by
methods described above. Compounds containing a
nitrosubstituent on a phenyl ring are catalytically re-
duced in the same manner generally at room tempera-
ture to the corresponding amine.

The 3-amidopyrrolidines are further reacted with
lower-alkyl halides, phenyl lower-alkyl halides and
phenoxy lower-alkyl halides to give additional 1-sub-
stituted-3-amidopyrrolidines within the scope of For-
mula 1. The reaction is generally run in an organic sol-
vent such as chloroform, benzene, toluene and the like,
containing an inorganic acid binder such as a metal
carbonate. The reaction mixture is stirred, usually at the
reflux temperature of the solvent employed, cooled,
washed with water, concentrated and the residual mate-
rial remaining after evaporation of the organic solvent is
purified by one of the methods described hereinabove.

The foregoing is a general description of how to
prepare the compounds of the invention. The following
examples illustrate the preparation of specific com-
pounds but shall not be construed as a limitation of the
scope of the invention set forth in Formula 1.

EXAMPLE |
1-phenyl-3-(4-nitrobenzamido)pyrrolidine

A solution of 6.9 g (0.037 mole) of 4-nitrobenzoyl
chloride in 30 ml. of chloroform was added dropwise at
room temperature to a stirred mixture of 6 g. (0.037
mole) of 1-phenyl-3-aminopyrrolidine and 10 g. of po-
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tassium carbonate in 30 ml. of water and 30 ml. of chlo-
roform. The mixture was stirred 30 minutes, the chloro-
form layer separated, dried over magnesinm sulfate and
evaporated. Recrystallization of the crude solid residue
from alcohol-water gave 10.6 g. (929) of an orange
solid which melted at 153-155° C.

Analysm—-—Calcd for 017H|7N303 (perccnt): C,
65.58; H, 5.50; N, 13.50. Found (percent): C, 65.40; H,
5.42: N, 13.41.

EXAMPLE 2
1-phenyl-3-(4- aminobenzamido)pyrrolidine

A suspension of 10 g. of 1-phenyl-3-(4-nitroben-
zamido)pyrrolidine in 250 ml. of 95% ethanol contain-
ing 5% palladium on charcoal was shaken in a Paar
hydrogenator in three atmospheres of hydrogen at
room temperature. The reduction mixture was filtered
and the filtrate concentrated to give 3.8 g. of crystalline
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and 50 ml. of isopropanol water refluxed eight hours.
The mixture was diluted with water, extracted with
chloroform, the chloroform extracts combined, dried
over magnesium sulfate and evaporated to an oil (8 g.).
The oil was dissolved in benzene and chromatographed
on 250 g. of 60-100 mesh magnesium silicate. The col-
umn was eluted with benzene containing increasing
amounts of acetone. The pure product, 3.8 g. (52%),
was molecularly distilled for analysis.

Analysis.—Calcd. for CyHsN2O3 (percent): C,
71.71;: H, 7.66; N, 7.60. Found (percent): C, 71.84;: H,
7.71; N, 7.58.

EXAMPLES 5-13

The physical constants for Examples 5 through 13 are
tabulated in Table I. The compounds were prepared
according to the procedures described in Examples 1

through 3.
TABLE I

i
)

U N-C{O}Rz
N

R
* Analysis
M.P.B.P./ Calculated _ Found

Example R Rl R? mm."C. C H N € H N
59 CH,CH=CH, 5 C,Hj 13941 62.05 694 804 61.76 686  8.08
6 CgHjs CH, CcHy—4NO; 14950 66.44 5.89 1292 66.37 593 1283
7 Same CH; CgHy—4NH, 168-70 73.19 7.17 1423 7277 T.10 1422
8 4 H C,Hs 135-37 71.52 831 12.83 71.29 8.13 12.88
9 H Same 153-55 76.66 6.81 10.52 76.58 6.72 10.48
10 " n-Cg-l CgH—4NH, 7474 8.07 1245 7466 791 1249
il Cetts—CHy— 2= #,0C, C,Hs 190/0.03 7452 7.74 828 7434 774  8.40
12 H Same Same 132-35 59.33 6.64 7.69 5926 663 172
13 C,Hg CgHs gizocﬁm—d- 6693 646 7.81 66.60 660  7.70
beyxalate salt. ] 0 ) T ) B
“Fumarate salt,

product which melted at 213-216" C. 40

Analysis.—Calcd. for C{7H19N;0O (percent): C, 72.57; EXAMPLE 14
H, 6.81; N, 14.94, Found (percent): C, 72.74; H, 6.76; N,
15.09. i-phenethyl-3-(N -phenylpropionamido)pyrolidine
fumarate

EXAMPLE 3 a5

1-benzyl-3-(N-phenylpropionamino)pyrrolidine

A stirred mixture of 25.2 g. (0.1 mole) of 1-benzyl-3-
anilinopyrrolidine and 30 g. of potassium carbonate in
200 ml. of chloroform was treated dropwise with 10 g.
(0.11 mole) of propionyl chloride in 25 ml. of chloro-
form. After addition, the mixture was stirred four hours,
100 ml. of water added, the mixture stirred 30 minutes
the chloroform layer separated, dried over magnesium
sulfate and evaporated under reduced pressure to an oil.
The pure product distilled at 180° C./0.02 mm. to give
24 g. (78%) of product. The oil solidified on standing
and melted at 57-60° C.

Analysis.—Calcd. for C2oH4N2O (percent): C, 77.88;
H, 7.84; N, 9.08. Found (percent): C, 77.75; H, 7.86; N,
8.92.

EXAMPLE 4

1-(2-phenoxethyl)—3-[N-(Z-methnxyphenyl)pm—
pionamido]pyrrolidine
A mixture of 5 g. (0.02 mole) of 3-[N-(2-methoxy-

phenyl)pmpionamido]pyrrolidinc, 4.05 g. (0.02 mole) of
2-phenoxyethyl bromide and 5 g. of sodium bicarbonate
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A mixture of 1-phenethyl-3-anilinopyrrolidine (10.0
g., 0.038 mole), propionic anhydride (5.9 g., 0.045 mole)
and 50 ml. of benzene was refluxed four hours, cooled,
washed with 10% sodium bicarbonate and water. The
benzene solution was dried over sodium sulfate and the
solvent was evaporated. The residual oil (11 g.), fumaric
acid (2.7 g., 0.023 mole) and 100 ml. of isopropanol was
refluxed for 15 minutes, filtered, cooled and the filtrate
diluted with isopropyl ether. The crystalline product
melted at 105-107.5° C. after several recrystallizations
from isopropanol-isopropyl ether and weighed 6.9 g.
(59% yield).

Analysis.—Calcd. for CysH3oN;Os (percent): C,
68.47; H, 6.90; N, 6.39. Found (percent): C, 68.30; H,
6.90; N, 6.47.

EXAMPLE 15

|-methyl-3-[N-phenyl-(4-chlorobenzamido)jpyrrolidine
fumarate

A solution of 4-chlorobenzoyl chloride prepared
from 10.9 g. (0.07 mole) of 4-chlorobenzoic acid and
excess thionyl chloride in 50 ml. of chloroform was
added slowly to 10.6 g. (0.06 mole} of 1-methyl-3-



Re. 29,828

7

anilinopyrrolidine in 40 ml. of chloroform. The mixture
was refluxed gently 16 hours, the solvent evaporated at
reduced pressure, the residue treated with 100 ml. of 2
N sodium hydroxide solution and the basic mixtue ex-
tracted with two 200 ml. portions of ether. The com-
bined ether extracts were washed several times with
cold water, dried over magnesium sulfate, and concen-
trated to yield a residue which weighed 18.2 g. (97%
yield). The fumarate salt which was prepared using
isopropanol-isopropyl ether melted at 124-126° C.

Analysis.—Calcd. for Cy,H;3CIN,O4 (percent): C,
61.32; H, 5.38; N, 650. Found (percent): C, 60.95; H,
5.55; N, 6.74.

EXAMPLE 16

1-ethyl-3-[N-(3-trifluoromethylphenyl)propionamido]-
pyrrolidine fumarate

A mixture of 20.0 g. (0.078 mole) of 1-ethyl-3-(3-tri-
fluoromethylanilino)pyrrolidine, 13.7 g. (0.095 mole) of
propionic anhydride, several drops of pyridine and 100
ml. of benzene was refluxed 16 hours. The cooled mix-
ture was washed with 10% sodium bicarbonate solution
and water. The benzene was evaporated, the residual oil
was distilled at reduced pressure and the fraction boil-
ing at 103-105° C./.05S mm. collected. The colorless,
nonviscous o1l weighed 15.0 g. (619% yield). The fumar-
ate salt which was prepared using isopropanol-isopro-
pyl ether weighed 10.5 g. (85% vyield) and melted at
155-156° C.

Analysis.—Calcd. for C;gH,5N>OsF; (percent): C,
55.81; H, 5.85; N, 6.51. Found (percent): C, 55.86; H,
5.98; N, 6.47.
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onic anhydride and 50 ml. of benzene was refluxed 16
hours, cooled and washed with 10% sodium bicarbon-
ate solution and water. The solvent was evaporated and
the residual oil was distilled at reduced pressure. The
colorless, viscous oil distilled at 183-185° C./.03 mm.
and weighed 8.5 g. (72% yield). The hydrochloride salt
which was prepared was recrystallized several times

from an isopropanol-isopropyl ether mixture and
melted at 115-118° C.

Analysis.—Calcd. for C,;H;7CIN;O, (percent): C,

67.27; H, 7.26; N, 7.47. found (percent): C, 67.33: H,
7.28; N, 7.36.

EXAMPLE 18

1-[2-(2-methoxyphenoxy)ethyl}-3-(N-phenylpro-
pionamido)-pyrrolidine

A mixture of 7.8 g. (0.025 mole) of 3-anilino-1-[2-(2-
methoxyphenoxy)ethyl[pyrrolidine, 5.9 g. (0.045 mole)
of propionic anhydride and 50 ml. of benzene was re-
fluxed 16 hours, cooled and washed with 10% sodium
bicarbonate and water. The benzene solution was dried
over magnesium sulfate, the solvent evaporated, and the
residual oil in benzene was chromatographed on 300 g.
of 60-100 mesh magnesium silicate, eluting with a 1%
methanol-benzene mixture. The product weighed 4.5 g.
(49% yield). A portion of the oil was distilled at re-
duced pressure and the fraction distilling at 192-194°
C.70.002 mm. collected.

Analysis.—-—-—Calcd. for C22H23N203 (perce:nt): C,
71.71; H, 7.66; N, 7.60. Found (percent): C, 71.57; H,
7.60; N, 7.47.

EXAMPLES 19-48

EXAMPLE 17 35 The physical constants for Examples 19 through 48
1-(2-phenoxyethyl)-3-(N-phenylpropionamido)pyrroli- are tabulated in Table II. The compounds were pre-
dine hydrochloride pared according to the procedures described in Examples
A mixture of 9.9 g. (0.035 mole) of 3-anilino-1-(2- 14 through 18.
phenoxyethyl)pyrrolidine, 6.5 g. (0.05 mole) of propi-
TABLE II
Rl
I 2
L—/I-N—C(O)R
N
!
R
Analysis
| M.PB.P./ Calculated Found
Example R R} R? mm, " C. C H N C H N
197 CH CeHs CH, 110-13 61.06 6.63 B8.38 59.69 6.37 B8.28
20 Cﬂijcﬂz-— H Same 165/0.05 71.52 831 12.84 71.42 835 12.71
219 C CeHgq C,H; 133-34 62.05 694 B804 6210 697  8.08
22% CeH CH CeH3-2-OH Same 92-94 63.76 6.32 6.76 63.45 640  6.57
23 C¢HsCH;—  C¢H,-3-OH & 122.5-24.5 74.04 7.46 B.63 74.16 743  8.59
249 C CeHiy CgH,-3,4,5CH;0 169-71.5 60.96 7.32 568 60.60 740  5.77
25 CeH, H CeHy-4NO, 152-53 64.33 7.30 13.24 64.23 7.34  13.27
26 C C¢Hs C¢HsCH 135-140/0.04 77.52 7.53 '9.52 76.88 7.54  9.36
27° CeH, H CeHy-aNH 98-100 66.85 891 1376 66.51 874 13.73
28 C SEHZ— H 06H2-3.4,5(2,‘H30 128-29 68.09 7.08 7.56 68.00 7.26  7.62
29 CH; C¢Hs CeHs 97-99 77.11 7.19 999 77.08 724  9.96
30° Same Same CeH5-3,4,5CH,0 154-55 61.72 6.22 576 62.03 608 579
314 & % cﬁzf)cﬁm ] 105-108 59.93 547 6.08 60.12 564  6.17
32 C¢Hs H Same 99-101 65.50 579 8.48 65.30 591  §.47
33¢ Same CsHo " 142-44 7.47 7.28
345 CH C¢H;s CH,OCH:5 138-39 62.99 6.04 7.00 62.97 6.0f  7.03
35 C 13” H —CH; 129-130 74.96 8.88 1029 75.20 8.83  1(.28
367 (:fl3 CgH; CgH4-3CF, 92-95 57.53 4.83  6.39 57.66 SC01  6.33
37° Same Same CeHy-3CI 124.5-126.5 59.33 523 692 59.28 526 697
382 & " CgHy-4F 127-129 61.85 545 7.21 61.65 555  7.22
39° C¢HsC5H CeH,-4Cl 152-154 65.52 5.50 5.66 6527 5.55  5.60
40 C CgHy-4Br 75-80 60.18 533  7.80 60.22 522 173
41° Cﬁl-iSCHg CgHs 192-193 73.36 641 7.13 73.11 647  7.02
42 H Same I87-189 67.43 632 925 67.18 639  9.14
43° CH " C¢Hy-4CH-0 139.5-141.5 62.99 6.04 7.00 62.95 607 692
445 cz]li5 C¢H4-3CF; CgHs 110-112 58.40 512 6.19 5840 522  6.IR
45¢ Same CegHs-4C1 ~  Same 164.5-167 62.46 6.07 7.69 62.62 609 7.6l
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TABLE IlI-continued
Rl
l 2
E-j—N-C(D)R
N
I
R
Analysis =~
M.P.B.P./ Calculated Found _
Example R R! R? mm,°C. ¢C H N C€C H N
467 CH CeHs CeH44CH; 158-160 65.61 629 720 6568 632 7.3l
47° Cgl’is CgHy-4C1  CgHy-4Cl 207-209 5708 $30 7.01 57.39 528  7.01
48% Same CgHs Same 131-132 6021 553 6.69 59.97 553  6.63
“Fumarate salt;
*Oxalate salt;
ydrate;
te salt;
“Hydrochloride salt.
(2) Tablets

FORMULATION AND ADMINISTRATION 20

Useful compositions containing at least one of the
compounds according to the invention in association
with a pharmaceutical carrier or excipient may be pre-
pared in accordance with conventional technology and
procedures. Thus, the compounds may be presented In
a form suitable for oral or parenteral administration.
For example, compositions for oral administration can
be solid or liquid and can take the form of capsules,
tablets, coated tablets and suspensions, such composi-
tions comprising carriers or excipients conveniently
used in the pharmaceutical art. Suitable tableting excipi-
ents include lactose, potato, and maize starches, talc,
gelatin, and stearic, and silicic acids, magnesium stea-
rate, and polyvinyl pyrrolidone.

For parenteral administration, the carrier or excipient
may be a sterile, parenterally acceptable liquid; e.g.,
water or a parenterally acceptable oil; e.g., arachis oil
contained in ampules.

Advantageously, the compositions may be formu-
lated as dosage units, each unit being adapted to supply
a fixed dose of active ingredients. Tablets, capsules,
coated tablets and ampules are examples of preferred
dosage unit forms according to the invention. Each
dosage unit adapted for oral administration can conve-
niently contain 5 to 500 mg. and preferably 20 to 200
mg. of the active ingredient, whereas each dosage unit
adapted for intramuscular administration can conve-
niently contain 5 to 100 mg. and preferably 10 to 75 mg.
of the active ingredient.

The following formulations are representative for all
of the pharmacologically active compounds of the in-
vention; and especially a pharmacologically acceptable
salt thereof.

35

45

(1) Capsules ?

Capsules of 5, 25 and 50 mg. of active ingredient per
capsule are prepared. With the higher amounts of active
ingredient, reduction may be made in the amount of

lactose. 60

Typicaniend for encamstiﬂn: Per capsule, mg.
"~ Active ingredient, as salt 50
Lactose 206.7
Starch 129.0 65
Magnesium stearate 4.3
Total 435.0

T N

25

A typical formulation for a tablet containing 5 mg. of
active ingredient per tablet follows. The formulation

" may be used for other strengths of active ingredient by

adjustment of weight of dicalcium phosphate.

Per tablet, mg.

1) Active ingredient, as salt 5.0

2) Corn starch 13.6

(3) Corn starch (paste)} 3.4
(4) Lactose 79.2
5; Dicalcium phosphate 2

(6) Calcium stcarate 0.9
3

Total 170.

Uniformly blend 1, 2, 4 and 5. Prepare 3 as a ten
percent paste in water. Granulate the blend with starch
paste and pass the wet mass through an eight-mesh
screen. The wet granulation is dried and sized through
a twelve-mesh screen. The dried granules are blended
with the calcium stearate and compressed.

Additional tablet formulations preferably contain a
higher dosage of the active ingredient and are as fol-

lows:

50 1:;13. taglet )

Ingredients: Per tablet, mg.
Active ingredient, as salt 50.0
Lactose 90.0
Milo starch 20.0
Corn starch 38.0
Calcium stearate 20

Total 200.0

——————ET S iy L T

Uniformly blend the active ingredient, lactose,
starches, and dicalcium phosphate when present. The
blend is then granulated using water as a granulating
medium. The wet granules are passed through an eight-
mesh screen and dried at 140-160° Fahrenheit over
night. The dried granules are passed through a ten-mesh
screen, blended with the proper amount of calcium
stearate, and the lubricated granules then converted
into tablets on a suitable tablet press

" (3) Injectable-2% sterile solution

| Per cc.
Active ingredient 20 mg.
Preservative, ¢.g., chlorobutanol 0.5% weight/volume.

Water for injection, q.8.
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Prepare solution, clarify by filtration, fill into vials,
seal, and autoclave.

Various modifications in the compounds, composi-
tions and methods of the invention will be apparent to
one skilled in the art and may be made without depart-
ing from the spirit or scope thereof, and it is therefore to
be understood that the invention is to be limited only by
the scope of the appended claims.

What is claimed:

[1. A compound selected from

(a) 3-amidopyrrolidines having the formula:

R\
|

Ej— N—=-C(O)R
N

I
R

2

wherein; |

R 18 selected from the group consisting of hydrogen,
lower-alkyl, allyl, phenyl, phenoxy-lower-alkyl, cy-
clohexyl, and phenyllower-alkyl,

R!is selected from the group consisting of hydrogen,

loweralkyl, phenyl, cyclohexyl, lower-alkoxy
phenyl, hydroxyphenyl, halophenyl and trifluoro-
methylphenyl, |

R?is selected from the group consisting of lower-alkyl,
phenyl, nitrophenyl, aminophenyl, halophenyl, low-
er-alkoxy-phenyl, phenoxy-lower-alkyl,  halo-
phenoxy-lower-alkyl, lower-alkyl-phenyl and trifluo-
romethylphenyl, and
(b) pharmaceutically acceptable acid addition salts

thereof with the proviso that when R is lower
alkyl, R! cannot be hydrogen.}

2. A compound as defined in claim [1] 79 which is
1-benzyl-3-(N-phenylpropionamido)pyrrolidine.

3. A compound as defined in claim {1} /7 which is
1-(2-phenoxyethyl)-3-[N-(2-methoxyphenyl)pro-
pionamido]pyrrolidine.

4. [A compound as defined in claim 1 which is]
l1allyl-3-(N-phenylpropionamido)pyrrolidine.

5. A compound as defined in claim [1] 79 which is
1-(2-phenylethyl)-3-(N-phenylpropionamido)pyrroli-
dine.

6. A compound [as defined in claim 1} which is
1-methyl-3-(N-phenyl-4-chlorobenzamido)pyrrolidine.

7. A compound as defined in claim [1] 77 which is
1-(2-phenoxyethyl)-3-(N-phenylpropionamido)pyrroli-
dine.

8. A compound as defined in claim [1]} 77 which is
1-[2-(0-methoxyphenoxy)ethyl])-3-(N-phenylpro-
plonamido) pyrrolidine. | |

9. A compound [as defined in claim 1] which is
1-methyl-3-(N-phenylbenzamido)pyrrolidine.

10. A compound [as defined in claim 1] which is
1-ethyl-3-(N-phenyl-4-chlorobenzamido)pyrrolidine.

11. A compound [as defined in claim 1] which is
1-ethyl-3-[N-(3-trifluoromethylphenyl)benzamido]pyr-
rolidine. |

12. A compound [as defined in claim 1] which is
1-methyl-3-(N-phenyl-3-trifluoromethylbenzamido pyr-
rolidine.

13. A compound [as defined in claim 1] which is
1-methyl-3-(N-phenyl-3-chlorobenzamido)pyrrolidine.

14. A compound [as defined in claim 1] which is
1-methyl-3-(N-phenyl-4-fluorobenzamido)pyrrolidine.

10
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15. A compound [as defined in claim 1] which is
3-(N-phenylbenzamido)pyrrolidine.
16. A compound selected from
(a) 3-amidopyrrolidines having the formula:

R!
l

U 1"~l—'(2(1:l)ll2
N

l
R

wherein,

R is phenyl,

R! is selected from the group consisting of hydrogen,
loweralkyl, phenyl, cyclohexyl, lower-alkoxy phenyi, hy-
droxyphenyl, halophenyl and trifluoromethylphenyl,

R? is selected from the group consisting of lower-alkyl,
phenyl, nitrophenyl, aminophenyl, halophenyl lower-
alkoxy-phenyl, phenoxy-lower-alkyl, halophkenoxy-low-
er-alkyl, lowwer-alkyl-pheny! and trifluoromethyl-

phenyl, and

(b) pharmaceutically acceptable acid addition salts
thereof.

17. A compound selected from |

(a) 3-amidopyrrolidines having the formula:

R!
|

UN— C(O)R?
N

!
R

wherein;

R is phenoxy-lower alkyl, |

R is selected from the group consisting of hydrogen, lower-
alkyl, phenyl, cyclohexyl, lower-alkoxy phenyl, hydroxy-
fheu yl, halophenyl and trifluoromethylphenyl,

R* is selected from the group consisting of lower-alkyi,
phenyl, nitrophenyl, aminophenyl, halophenyl, lower-
alkoxy-phenyl, phenoxy-lower-alkyl, halophenoxy-low-
er-alkyl, lower-alkylphkenyl and trifluoromethylphenyi,
and
(b) pharmaceutically acceptable acid addition salts

thereof.
18. A compound selected from
(a) 3-amidopyrrolidines having the formula:

R
|

N—C(O)RZ
[N]

I
R

wherein;

R is cyclohexyl,

R! is selected from the group consisting of hydrogen, lower-
alkyl, phenyl, cyclohexyl, lower-alkoxy phenyl, hydroxy-
fhen yl, halophenyl and trifluoromethylphenyl,

R* is selected from the group consisting of lower-alkyl,
phenyl, nitrophenyl, aminophenyl, halophenyl, lower-
alkoxy-phenyl, phenoxy-lower-alkyl, halophenoxy-low-

er-alkyl, lower-alkylphenyl and trifluoromethyiphenyl
and
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(b) pharmaceutically acceptable acid addition salts wherein;
thereof. R is phenyllower-alkyl,
19. A compound selected from Rl is selected from the group consisting of hydrogen, lower-

: " . . alkyl, phenyl, cyclohexyl, lower-alkoxy phenyl, hydroxy-
(a) 3-amidopyrrolidines having the formula. 5 f henyl, halophenyl and trifluoromethylphenyl,
R

is selected from the group consisting of lower-alky],

R phenyl, nitrophenyl, aminophenyl, halophenyl, lower-
; , alkoxy-phenyl, phenoxy-lower-alkyl, halophenoxy-low-
| N—COR er-alkyl, lower-alkylpheny! and trifluoromethylphenyl,
I ] 10 and
T (b) pharmaceutically acceptable acid addition salts
R | | thereof.
* * % =% &
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