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This invention relates to aminoalkyl esters of
cyclopentylalkylacetic acids and to thereapeu-
tically acceptable salts thereof which are useful

as antispasmodic agents. This is a continuation-
in-part of our copending application, S. N.

643 480, filed January 25, 1946, now abandoned.
These esters have the formula

UCH—COO—Y—-—N=B
i |

where R is an alkyl group of 4-6 carbon atoms, Y
is an alkylene bridge having at least two carbon
atoms separating the oxygen and nitrogen atoms,
and —N—B is a tertiary-amino group wherein B
represents two alkyl groups or the atoms neces-
sary to complete a heterocyclic ring. More
specifically ¥ may be a divalent hydrocarbon
radical such as ethylene, propylene, butylene,
1-methylethylene, 2-methylethylene or 1-methyl-
butylene; and —N=B includes such structures as
dimethylamino, ethylmethylamino, diethylamino,
dipropylamino, dibutylamino, butylpropylamino,
piperidyl, 2-methylpiperidyl, morpholinyl, thio-
morpholiny!, beta-hydroxyethylethylamino, etc.
These may be classed together as  aliphatic
tertiary-amino groups; the heterocyclic rings are
distinctly non-aromatic in character and can be
thought of as two alkyl groups joined together by
a divalent bridge such as —CH»—, —0O—
or —S—.

These compounds are generally used in the

form of water-soluble acid-addition salts or
quaternary ammonium derivatives. The acids
which may be used to prepare the salts are those
which produce, when combined with the basic
esters, salts whose anions are relatively innocuous
to the animal organism in therapeutic doses of
the salts, so that the beneficial physiological
properties inherent in the basic esters are not

(ClL 260—294.3)

* 2
vitiated by side-effects ascribable to the anions.
Appropriate acid addition salts are those derived
from mineral acids such as hydrochloric acid,
hydrobromic acid, hydriodic acid, and sulfuric
acid: and organic acids such as acetic acid, citric
acid and tartaric acid. The quaternary am-

~ monium derivatives are obtained by the addition
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of alkyl or aralkyl esters of inorganic acids or

organic sulfonic acids, such as methyl chloride,

methyl bromide, methyl iodide, ethyl bromide,

propyl chloride, benzyl chloride, benzyl bromide,

methyl sulfate, methyl benzenesulfonate methyl
p-toluenesulfonate, etc.

Synthetic antispasmodics usually have both a,
musculotropic (papaverine-like) action and neu-
rotropic (atropine-like) action. It is desirable
that new compounds be introduced which have
high neurotropic activity but which lack the

characteristic undesirable physxological S1de-

effects of atropine.

Our" compounds are distinguished by high
neurotropic activity, and, in addition, several
members of the series show antihistaminic action.

Our compounds are conveniently prepared by
esterification of the corresponding substituted
acetic acid, (CsHs) —CHR—COOH. The acids
themselves are prepared in the following general
manner. ‘The sodio derivative of diethyl cyclo-
pentylmalonate, (CsHys) —CH—(COOC:2Hs)2, is
alkylated with RX, where R is an alkyl group
of 4-6 carbons and X is & halogen atom; i. e.
chlorine, bromine or iodine. The resulting cyclo-
pentylalkylmalonic ester, | o |

(Cng) —CR—(COOC:2H5) 2

is hydrolyzed. by heating with 30% alcoholic
potassium hydroxide in a bomb at 140-150° C.,
and decarboxylated at 180°.C. at atmosphenc
pressure, giving the desued cyclc)pentylalkylacetlc
acid. In many instances we prefer:to prepare
these acids by & slightly more 1nd1rect method
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which involves preparation of the corresponding
Al-cyclopentenylalkylmalonic ester, -

Cs;H1—CR—(COO0OC:2Hs5) 3

by alkylation of diethyl A?-cyclopentenylmalo-
nate, followed by reduction of the double bond.
This method is desirable because it provides inter-
mediates for the basic esters of A2-cyclopentenyl-
alkvlacetic acids which are also valuable com-
pounds.

In some cases where the malonic esters are
difficult to prepare because of the steric hindrance
of the groups involved, an alternative procedure
can be used. This is based on the method of
Alexander and Cope [J. Am. Chem. Soc. 66, 886
(1944) 1, which involves condensation of an alde-
hyde or ketone with ethyl cyanoacetate and re-
duction of the resulting ethylenic double bond,
all carried out in one step. In preparing the com-
pounds of the present invention the carbonyl
compound used has a structure such that the
group R in the resulting substituted cyanoacetic
ester, R—CH(CN)—COOC:Hs, has 4-6 carbon
atoms. For example, condensation of ethyl

cyanoacetate and methyl isopropyl ketone in the o

presence of ammonium acetate, acetic acid and
palladium-on-charcoal in an atmosphere of hy-
drogen gives ethyl (1,2-dimethylpropyl) -cyano-
acetate. The sodio-derivative of the mono-sub-
stituted cyanoacetic ester is then alkylated with a
cyclopentylhalide to give an ethyl cyclopentyl-
alkylcyanoacetate, (CsHp) —CR (CN) —COOC:aHs.
This is hydrolyzed and decarboxylated to the cor-
responding cyclopentylalkylacetic acid,

(Cs5Hy) —CHR--—-COOH

although in lower yield than the hydrolysis and
decarboxylation of the corresponding malonic
ester. Substituted acetamides appear as by-
products and more drastic conditions of hy-
drolysis lead to decomposition., Again, in many
instances we prefer to prepare first a A2-cyclo-
pentenylalkyleyanoacetate

(C5H7) —CR(CN) —COOC:2Hs

by alkylation of a mono-substituted cyanoacetic
ester with a A?-cyclopentenylhalide, followed by
reduction of the ring double bond to a cyclo-
pentyvlalkvicyanoacetate. Although one step
longer, this process provides intermediates for the
preparation of valuable basic esters of A%-cyclo-
pentenylalkylacetic acids as well as those of the
present invention. |

The preferred method, the malonic ester or
cyanoacetic ester synthesis, in a given case de-
pends upon the nature of the alkyl group to be
introduced. If the alkyl group to be introduced
is of the straight chain type or is branched at the
end, the malonic ester synthesis is preferred. If
the alkyl group is branched, particularly near its
point of juncture with the rest of the molecule,
the cyanoacetic ester method is preferred.

The esters of our invention, having the general
formula CsHe—CH(R) —COQ—Y—N=B as de-
scribed above, and their acid addition salts, are
prepared from the free acid by one of the fol-
lowing methods: |

(1) An acid halide or anhydride of a cyclo-
pentylalkylacetic acid is reacted with s tertiary-
aminoalkanolof the formula HO—Y—N=B, where
Y is an alkyvlene bridge of at least 2 carbon atoms
and —N=B is a tertiary-amino group. The re-
action is effected by simple admixture of the
two components although heating is generally
used to accelerate the reaction.
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ester is obtained by addition of alkali to the
reaction mixture. The basic ester may be con-
verted to an acid addition salt by the addition,
preferably in non-aqueous medium, of a ther-
apeutically acceptable acid, such as hydrogen
chloride in alcoholic solution. -

(2) The cyclopentylalkylacetic acid is reacted
with a tertiary-aminoalkanol using a mineral
acid, such as sulfuric acid, as a catalyst, present
in an amount greater than that necessary to
neutralize the amino alcohol. The free basic
ester and its acid addition salts are obtained as
in method 1.

(3) The cyclopentylalkylacetic acid is heated
with g tertiary-aminoalkyl halide of the formula
Z—Y-—N—B, where Z is halogen (preferably chlo-
rine or bromine) and ¥ and B h#ve the same
meaning as before. The free basic ester and
its acid addition salts are obtained as in meth-
od 1. | N

(4) A metallic salt of a cyclopentylalkylacetic
acid is heated or simply mixed with atertiary-
aminoalkyl halide. In this case the ‘free basic
ester is formed directly.

Quaternary ammonium salts are prepared by
mixing the free basic ester with a lower alkyl or
aralkyl ester of a strong inorganic acid or organic
sulfonic acid, preferably in an inert organic sol-
vent such as benzene or ether, with or without
gentle heating. The salt either crystallizes im-
mediately or can be obtained by concentration
of the solvent.

EXAMPIE 1

(a) Diethyl A2-cyclopentenyl-isobutlymalonate,
—To a stirred suspension- of 27.6 g. (1.2 m.) of
powered sodium in 240 cc. of dry toluene is slowly
added 271.6 g. (1.2 m.) of diethyl A3-cyclopen-
tenvimalonate. [Noller and Adams, J. Am.
Chem. Soc. 48, 2444 (1926).1 After nearly all of
the sodium has reacted at reflux temperature,
210 g. (1.5 m.) of isobutyl bromide 1s added drop-
wise and the mixture refiuxed for sixteen hours.
After cooling, the mixture is neutralized with
dilute acetic acid, and the toluene layer is washed
with water, dried over anhydrous sodium sulfate
and concentrated. The residue is distilled at
reduced pressure, first through a Claisen head
and then redistilled through an efficient frac-
tionating column, After discarding considerable
low boiling material, the product distils at 73°
C. (0.02 mm.) giving about 145 g. (46%) of di-
ethyl A2-cyclopentenyl-isocbutylmalonate,

n,29=1.4580, d4*°=1.0157

(b) Diethyl cyclopentyl-isobulylimalonate.—A
solution of 77.7 g. (0.275 m.) of diethyl AZ-.cyclo- .
pentenyl-isobutylmalonate in 30 cc. of alcohol is
hydrogenated in the presence of 0.2 g. of Adams
platinum oxide catalyst at about 50 pounds pres-

- sure. Reduction is complete in about one hour.
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The product is recovered and distilled at.reduced
pressure through a Claisen head, giving about 76
. (989%) of diethyl cyclopentyl-isobutylmalonate,
B. P. 96° C. (0.04 mm.) ; np2%=1.4532; d+*=1.0023.

(¢) Cuyclopentyl-isobutylacetic acid.—A mix-
ture of 1160 g. of diethyl cyclopentyl-isobutyl-
malonate with a solution of 1000 g, of potassium
hydroxide in 2500 cc¢. of ethanol is heated in a
bomb at 140--150° C, for three hours. After cool-
ing, most of the alcohol is distilled off, water is
added to the residue and the whole neutralized
with hydrochloric acid. The substituted acetic
acid is extracted with ether, and the ether ex-
tracts are washed with water and with saturated
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sodium chloride solution containing a little s0-
 dium bicarbonate, and finally ‘dried over anhy-
drous sodium sulfate. The ether is then dis-
tilled off and the residue heated to 170° C. until

carbon dioxide ceases to be evolved. Distilia-_

tion at reduced pressure gives about 810 g. (97%)
of cyclopentyl-isobutylacetic acid, B. P. 79-82°
C. (0.08 mm.); np¥%=1.4549; d425=0.9525.

(d) Beta-diethylaminoethyl cyclopentyl-iso~
butylacetate and its hydrochloride~—Cyclopentyl-
isobutylacetic acid (19 g., 0.103 m.) is neutralized
to phenolphthalein with alcoholic sodium ethox-
ide, and 13.9 g. (0.103 m.) of beta-diethylamino-
ethyl chloride in 40 cc. of isopropyl alcohol 1is
then added. After standing for several days (or
refluxing for several hours), the sodium chloride
is removed by filtration, and the volatile sol-
vents are distilled off. The basic ester is dissolved
in ether, washed with water and extracted with
cold dilute hydrochloric acid. The acid solution
is washed with ether and made basic with so-
dium carbonate. The liberated basic ester is ex-
tracted with ether and the ether solution dried
over anhydrous sodium sulfate. Distillation of
the product at reduced pressure after removal
of the ether gives about 20 g. (68%) of beta-di-
ethylaminoethyl cyclopentyl - isobutylacetate,
B. P. 113° C. (003 mm.); n,®=1.4027;
d426—0.9119.

The hydrochloride of beta-diethylaminoethyl
eyclopentyl-isobutylacetate is prepared by pass-
ing hydrogen chloride gas into a solution of 18
o of the free basic ester in absolute ether. A
colloidal precipitate forms which crystallizes
upon stirring. After filtering, washing with ether
and drying, the hydrochloride is obtained, 19.2
o (949%), M. P. 118.5-119.5° C.

EXAMPLE 2
(@) Cyclopentyl - isobutylacetyl chloride.— A

mixturs of 814 g. (442 m.) of cyclopentyl-iso~

butylacetic acid (see Example 1 for preparation
of this acid) and 726 cc. of technical grade
thionyl chloride is heated on a steam bath until
oas ceases Lo be evolved. The excess thionyl
chloride is removed by distillation and the prod-
uct is distilled from a Claisen flask giving about

866 g. (965%) of cyclopentyl-isobutylacetyl
chloride, B. P. 99° C. (6 mm.), n*=1.4608;
d425==0.9913. | ‘

(b) Beta-(N-piperidyl) -ethyl cyclopentyl-iso-
butylacetate and 1its hydrochloride—Beta-(N-
piperidyl) -ethyl alcohol (19.2 g., 0.148 m.) is dis-
solved in 100 cc. of dry pyridine and 30 g. (0.148
m.) of cyclopentyl-isobutylacetyl chloride 1s
added, and the mixture is allowed to stand for
o few minutes and finally heated on a steam bath
for four hours. After cooling the mixture, it is
shaken with a solution of 12 g. of sodium car-
bonate monohydrate in 250 cc. of water and the
water laver is separated and extracted with ether.
The combined organic layers are concentrated
usine a water aspirator and the residue distilled
at reduced pressure, giving about 37 g. (85%)
of beta-(N-piperidyl) -ethyl cyclopentyl-isobutyl-
acetate, B. P. 106-108° C. (0.02 mm.) ;
n,20==1.4717; d425=0.9600.

The hydrochloride is prepared by passing dry
hydrogen chloride gas into a solution of 34 ¢g.
(0.115 m.) of the free basic-ester in 500 cc. of
anhydrous ether. A white, crystalline precipitate
forms which is filtered and dried giving about 31
o. (829%) of the hydrochloride of beta-(N-piper-
idyl) ~ethyl cyclopentyl-isobutylacetate, M. P.
177.5~180° C.

2.638,798
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- EXAMPLE 3

-Beta = (N-beta-hydro:cyethyl-N-'ethylamino)==-
ethyl cyclopentyl-isobuiylacetale and its hydro-

chloride.~—To a solution of 13.3 g. (0.1 m.) of N=-

ethyl-diethanolamine in 50 cc. of triethylamine
is slowly added 22.3 g. (0.11 m.) of cyclopentyl-
isobutylacetyl chloride. Upon warming, a crys-
talline precipitate separates. After several hours
on a steam bath, the solvent is removed, the res-
idue dissolved in dilute hydrochloric acid, and
the solution is extracted twice with ether and
The prod-
uct is extracted with ether, washed with saturated
sodium chloride solution and .dried over an-
hydrous sodium sulfate. After removal of the
ether, the product is distilled at reduced pressure
from a 50 cc. Claisen flask containing a 6/ Irac-
tionating column packed with 13’ helices. The
main fraction boils at 106° C. (0.012 mm.) giving
about 14.2 g. (43%) of beta-(N-beta-hydroxy-
ethyl-N-ethylamino) -ethyl cyclopentyl-isobutyl-
acetate; n,2°=1.4653; d,>=0.9706. |

The hydrochloride is prepared in the usual
manner by passing dry hydrogen chloride gas
through a solution of the basic-esier in anhy-
drous ether. The dry, crystalline,  hygroscopic
product has the M. P. 59-62° C.

- EXAMPLE 4

(a¢) Ethyl (1,2 - dimethylpropyl) - cyanoace-
tate—A mixture of 56.6 g. (0.55 m.) of methyl
isopropyl ketone, 6 cc. of glacial acetic acid, 3.9
e. of ammonium acetate, 75 cc. of 990% ethanol
and 2 g. of palladium-on-charcoal catalyst 1s
shaken in an atmosphere of hydrogen at room
temperature and 50 pounds pressure. Reduction
is complete in about one hour. Five such runs
are combined, filtered, and the solvent is removed

in vacuo on a steam bath. The residue 1s taken

up in ether, washed with water, sodium bicarbon-
ate solution and saturated salt solution, and dried
over anhyvdrous sodium sulfate. After removing
the solvent, the product is distilled twice at re-
duced pressure from a Claisen flask and then
through an efficient fractionating column, giving
about 143 g. (31%) of nearly colorless ethyl (1,2~
dimethyipropyl) -cyanoacetate, B. P. 60° C. (0.12
mm.) ; n,25°=1.4322; d,*"=0.9592.

() Ethyl A2 - cyclopenienyl - (1,2-dimethyl-
nropyl) -cyanoacetate—To 110 &. (0.5 m.,) of
sodium melted under 100 cc. of dry toluene inal
liter flask, is slowly added (with vigorous stirring)
01.5 g. (0.5 m.) of ethyl (1,2-dimethylpropyl) -
cyanoacetate. When practically all of the sodium
has reacted, 77 g. (0.75 m.) of A2-cyclopentenyl
chloride is added. Sodium chloride separates and
the reaction mixture tests acidic almost immedi-
ately. Water is added, the layers separated, and
the agueous layer is extracted with ether. The
combined organic layers are washed with satu -
rated sodium chloride solution, and the solver:
is removed in vacuo. The residue 1s distilled at
reduced pressure, first from a Claisen flask and
then through an efficient fractionating column,
eiving about 84 g. (675¢) of vellow ethyl A2-cyclo-
pentenyl-( 1 2-dimethylpropyl) -cyanoacetate, B.
P. 84° C. (0.07 mm.) ; nn25“:1.4'709; d425°=0.9974.

(¢) Ethyl cyclopentiyl - (1,2-dimethylpropyl) -
cyanoacetate.—A solution of 44.8 g. (0.18 m.) of
ethyl A2 - cyclopentenyl - (1,2-dimethylpropyl) -
cyanoacetate in 100 cc. of ethanol is hydrogenated
at 50 pounds pressure and 30° C. with 0.2 g. of
platinum oxide catalyst. The theoretical amount
of hydrogen is absorbed in one hour, and, after
filtering, the solvent is removed and the product
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is distilled at reduced pressure, giving about 40
g. (88.5%) of ethyl cyclopentyl-(1,2-dimethyl-
propyl) -cyanoacetate, B. P. 76° C. (0.01 mm.):
n,¥$=1.4637; d,25=0.9850. |

(d) Cyclopentyl - (1,2-dimethylpropyl) -acetic
acid—A mixture of 38.7 g. (0.154 m.) of ethyl
cyclopentyl - (1,2-dimethylpropyl) -cyanoacetate
with a solution of 75 g. of potassium hydroxide in
125 cc. of 90% ethanol is heated in a bomb in an
oll bath at 160-180° C. for 42 hours. After cool-
ing, the contents of the bomb are diluted with
water and a crystalline neutral fraction [cyclo-
pentyl-(1,2-dimethylpropyl) -acetamide] is fil-
tered off. The filtrate is acidified and the acidic
oil is extracted with efher, washed three times
with water and once with saturated sodium
chioride solution containing a little sodium bi-
carbonate, and finally dried over anhydrous so-
dium suifate. After removal of the solvent, the
product is distilled at reduced pressure from a
Claisen flask giving about 9.7 g. (32%) of cyclo-
pentyl-(1,2-dimethylpropyl) -acetic acid, B. P.
96° C. (0.06 mm.).;; n,%=1.4651; d,25=0.9668.

(e) Beta-diethylaminoethyl cyclopentyl-(1,2-
dimeithylpropyl) ~acetate and its hydrochloride —-
This is prepared from the substituted acetic acid
using sodium ethoxide and beta-diethylamino-
ethyl chloride according to the method shown in
kxample 1, part (d).
grams of the acid results in about 8.4 g. (67%)
of beta-diethylaminoethyl cyclopentyl-(1,2-di-
methylpropyl) -acetate, B. P. 108° C. (0.06 mm.) :
n,¥=1.4601; d,%6=0.9272. |

The hydrochloride is prepared in the usual
manner from the basic-ester and dry hydrogen
chloride gas in either solution. The crude prod-
uct is recrystallized from methyl isobutyl ketone
giving about a 69% yield of hydrochloride, M. P.
141-146° C.

- EXAMPLE S

(a) Ethyl A2-cycloventenyl-(1-methylbutyl)-
. cyanoacetale.—To 184 g. (0.8 m.) of sodium

melted under 180 cc. of dry toluene in a 1 liter
flask, is slowly added (with vigorous stirring)
124 g. (0.8 m.) of ethyl (1-methylbutyl) -cyano-
acetate [Alexander and Cope, J. Am. Chem. Soc.
66, 886 (1944)]. When practically all of the
sodium has reacted, 123 g. (1.2 m.) of A2-cyclo-
pentenyl chloride is added. Sodium chloride
separates and the reaction mixture tests acidic
almost immediately. Water is added, the layers
are separated and the agqueous layer is extracted
with ether. The organic layver is washed with
saturated sodium chloride solution and the sol-
vent is removed at reduced pressure. The prod-
uct is distilled at reduced pressure, first from a
Claisen flask and then through an efficient
column, giving about 125 g. (63%) of ethyl
AZ-cyclopentenyl-(1-methylbutyl) -cyanoacetate,
B. P. 95° C. (0.2 mm.); n;25==1.4678; d425—=0.9893.

(D) Ethyl cyclopentyl-(1-methylbutyl) -cyano-
acetaie.—A solution of 62.4 g. (0.25 m.) of ethyl
AZ-cyclopentenyl-(1-methylbutyl) - cyanoacetate
in 100 cc. of ethanol is hydrogenated at room
temperature and 50 pounds pressure using 0.2
g. of platinum oxide catalyst. In about one hour
reduction is complete.
by filtration and the solvent removed. The prod-
uct is distilled at reduced pressure from a Claisen,
flask, giving about 62 g. (989%) of ethyl cyclo-
pentyl-(1-methylbutyl) ~cyanoacetate, B. P. 95°
C. (0.27 mm.); n,?5=1.4606; d425—0.9762.

(¢) Cyclopeniyl-(1l-methylbutyl)-acetic acid.—
A mixture of 40 g. of ethyl cyclopentyl-
(1-methylbutyl) -cyanoacetate with a solution of

Eight and three-tenths

The catalyst is removed:-

b
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70 g. of potassium hydroxide in 115 cec. of 90%
ethanol is heated in a bomb immersed in an oil
bath at 170-180° C. for 46 hours. On diluting the
contents of the bomb with water, a crystalline

precipitate separates which is collected, washed
with water and dried; weight, 11 g. (359 ). This

proves to be cyclopentyl-(1l-methylbutyl) -acet-
amide, and a sample when recrystallized from
hexane melts at 94-109° C. The bhasic aqueous
filtrate from above is extracted with ether and
then acidified with hydrochloric acid. 'The
product is recovered and purified as in Example
1, part ¢ giving about 11 g. (35%) of cyclopentyl-
(1-methylbutyl) -acetic acid, B. P. 96° C. (0.07 -
mm.) ; n,2%=14623; d4*=0.9591.

(d) Beta - diethylaminoethyl cyclopentyl-(1-
methylbulyl)-acetate and its hydrochloride.—
Cyclopentyl-isobutylacetic acid (11 g., 0.055 m.)
is neutralized to phenolphthalein with alcoholic
sodium ethoxide, and 7.5 g. (0.055 m.) of betg-
diethylaminoethyl chloride in 25 cc. of isopropyl
alcohol is then added. Aftfer standing for several
days (or refluxing for several hours), the sodium
chloride is removed by filtration, and the volatile
solvents are distilled off. The basic ester is dis-
solved in ether, washed with water and extracted
with cold dilute hydrochloric acid. The acid

- solution is washed with ether and made basic

30, -V _
? tion dried over anhydrous sodium sulfate. Dis-

with sodium carbonate. The liberated basic
ester is extracted with ether and the ether solu-

tillation of the product at reduced pressure after
removal of the ether gives about 11 g. (669%) of

~ beta-diethylaminoethyl cyclopentyl - (1-methyl-
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butyl) -acetate, B. P. 124°
n,25=1.4994; d4*=0.9161. |
The hydrochloride of beta-diethylaminoethyl
cyclopentyl-(1-methylbutyl) -acetate is prepared
by passing hydrogen chloride gas into a solution
of 8.5 g. of the basic ester in absolute ether. A
crystalline precipitate forms which is filtered,
washed with ether and dried, giving about 6.9 .
(65%) of the hydrochloride. When recrystal-
lized from methyl isobutyl ketone it melts at
99-103° C. o |
Additional compounds have been made by the |
methods outlined in the preceding examples and
are disclosed in the following tables: |

C. (035 mm,:

TABLE X
CYCLOPENTENYL DERIVATIVES
A. Malonates
[ L?—(COOC,HE):
R
R B.P.“C.(‘mm.)l np? | dgs
CHyCHCHj— 73 (0. 02) 1. 4580 | 10157
H; { l |
CHy(CHj)s— 04 (0. 04) 14576 (oo
CH;3(CHa)— | 8400 (0.02-0.¢3) | 1.4584 | 1.0010
CH;CHCH;CH — 99 (0. 038) 1.4580 | 1. 0007
Hs !
CH;CHsCHCH;— 83 (0. 03) 1.4581 | 0.8970
. | |
' CH;CH3;CHCHj— 00 (0.01) | L4616 | 0.9968
CH:éH: I

mm
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B. Cyanoacetates B. Cyanoacetates

CN CN
¢—c00CH, | $—0000:H,
| 5 ]L
R 1B P.°C.(Omm.) | ap¥ | d¥ | R B.P.°C.(Omm.)| np¥ | d¥
CH:CH:CH— 03 (0. 26) 1.46.%!'1'.0&04 10 CH:;CH;CH— 96 (0. 25) 1.4603 | 0.9865
(]JH; Hs
CH;CH;CH:CH— | 95 (0.21) 1.4678 | 0,9803 CH;CH3;CH;CH— 95 (0.27) 1.4606 | 0.9763
. H; H;
CH;CHCH— 84 (0. 07) 1.4700 | 0.9974 18 CH;CH—CH— 76 (0. 01) 1.4637 | 0.98%0
Cél | \CH: I | (l}Hl éHa
C. Acetic acids
20
TABLE IT CH--COOH
CYCLOPENTYIL DERIVATIVES Y
28 R B.P.°C.(Omm.)| np® | d
A. Malonates . U S
'~ CB:CHCHs— 79 (0. 08) 1.4549 | 0.0525
(l}‘Hs
—C—(COO0C:Hy)s 20 CH3(CHz)»— 88 (0. 00) 1.4555 | 0.9548
CH3(CHz)— 98 (0. 02) 1.4569 | 0.9481
R""""f"" B.P.°C. (O mm.)! ﬂnﬂ"_’d‘; CH;CHCH;CHs— 04 (0.055) | 1.4550 | 0.9438
- S A _ H;
CH:CHCH; 96 (0. 04) 14536 | 1003 g  CH;CHsCHOD— 114 (0. 35) 1.4570 | 0.9483
CH; | | Ha
CH3(CHz)s— 81 (0.02) 1.4404 | 0.9937 - CH3;CH;CHCH;— 103 (0. 028) 1.4600 | 0.9438
CH;(CHjs)¢— 98 (0.04) . 1.4525 | 0.9887 cﬂr;ém
CHi;CHCH;CHs— 101 (0. 04) 1.4524 | 0.9914 40 CH;CH;CH— 89 (0. 08) 14618 | 0.9693
(|3H: Hs ,
CHiCH;CHCHs— 109 (0. 25) 1.4527 | 0.9874 ' CH3;CH;CH:CH— 96 (0.07) | 1.4623 | 0.9501
(!“}H: | H; ' |
CH;CH:CHCHs— 05 (0.005) | 14571 0.988¢ 40 CH;CH—CH— 06 (0.062) | 1.4651 { 0.9668
CH:—(IJH: | ] | <'3Ha (IJHa |
TABLE III
Basic ESTERS
CH—CO00-—-Y—N=B
IIL
pound | B Y—N=B Gy
| CH;CH;
) CH;CHCHg— -—CH:CH:N/ 113 (0. 03)
Hp I CH;CH;
CH,
I S, CH\,CH CH:— -—CH:CH:N/ 90 (0. 63)
JJH: \CHI
T . CH;CHCHj— —CH;CH;N 114 (0. 008)
éHa \CH:CH;
| CH;CH;
? S CH;CHCHjy-— —CH:CH:N/ CHj 106-108 (0. 03)

éHI | \CH:Cé:
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TABLE III—Continued

Basic EsTrrs—Continued

AN
N N B.P.°O.
| C_H:CH:CH_._ |
. S CHyCHCHy— —-CH:CH.N< (0. 012)
Hp CHiCHs
| _. CH;CH; 4
. ' ™, / ‘r : |
L, SR CH;(CHg)y— --CHaCHJN< 101 (O:J 02)
CH3;CHj |
| _ CHsCHj,
y (R | CH;CHsCH-~— - CH;CH 110 (0. 14)
N _éHa | CHj;CHj;
CH |
Bersnwran CH,CH;CH— '—-CH:CH;N/ 76 (0.02)
AN
Hy - CH;
CH,;CHj, -
+ T CHy(CHs)¢— —CHICHIN< | 106 (0. 02)
CHCHs
. CH3;CHj
10.......,. CHiCH—CH— ~CH3yCH 108 (0. 06)
| éﬂl &Hl CHyCH;
CHlisCH,
11......] CH;CHyCHyCH— -—CHsCH;N 124 (0.25)
H, CHsCH;,
CH:CH;
12.......| CHCHCHsCHy~ - CH;C 83 (0. 025)
éHu CE:CH:
CH3;CH;
13.......] CHiCEsCHCHy— —CH;CH; : 7 (0.02)
Ha CH,CH;
CH3CH;,
14.......! CH3;CHyCHCHsy— - CHsCH \ | 93 (0. 003)
CH:O!)H: | CHsCHj
SR
- e morpholiny]l radicals; and acid addition and
| Hydrochlaride, 50 quaternary ammonium salts thereof.
Compound wp? aat M. P. °C. 2. A substance of the group consisting of basic
— esters of the formula
1. 4527 0.9119 118. 5-119. 5
B e m————m 1. 4519 0. 9204 111 -114.5
B e m————— 1. 4760 0.0548 |oosmcmcccccamen R?
i L) g \TTEE 6 o
ST Lases|  o.gtes| 107 18 CH—COO0-Y—
1.4501.|  0.9198 115 -116 3 C Ngow
I 1.4565 0. 9402 105 -109 |
I 1. 4561 0.0118 103. 5-105
T 1, 4601 0.9272 141 -146
e 143953 g- gigé 1?3 jfllg g wherein R is an alkyl group of 4-6 carbon atoms,
12----cmmmmmee ol isB2 | 0.0110 Hi 5% 80 ¥y is an alkylene bridge of 2-5 carbon atoms and
14 memmmccmcmcc s e 1. 4568 0.9176 111.5-113 R’ and R’’ are lower alkyl groups; and acid addi-
— — tion and quaternary ammonium salts thereof.
We claim: 3. A substance of the group consisting of basic
1. A substance of the group consisting of basic a5 esters of the formula
esters of the formula .
| /CH:—CHI\
CH—C00—Y—NeB CH—COO-—Y—N\ /om
1 T RET T "0 k CH:—CHjy

wherein R is an alkyl group of 4-6 carbon atoms,
Y is an alkylene bridge of 2-5 carbon atoms and
—N=B is a tertiary-amino group of the class

consisting of di-lower-alkylamino, piperidyl and 76

'wherein R is an alkyl group of 4-6 carbon atoms

and Y is an alkylene bridge of 2-5 carhon atoms;
and acid addition and quaternary ammonium

salts thereof.
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4. A substance of the group consisting of the
formula

/C H;CH,;
CI:H—C 0O O—CHECHr—N\ :

R - CH:CHg

wherein R is an alkyl group of 4-6 carbon atoms,
and acid addition and quaternary ammonium
salts thereof. ~

5. A substance of the group consisting of beta-
diethylaminoethyl cyclopentyl - n - butylacetate
of the formula ~ |

CH:CH,

CH—-COO CH20H2N<

éHzCHzCHECH: CH:CH;

and acid addition and quaternary ammonium
salts thereof.

6. A substance of the group consisting of beta-
(N-piperidyl) -ethyl cyclopentyl - isobutylacetate
of the formula

CH:CH3
CH—COOCH:C H:N/ H \CHE
(l)H:CHCHa \(EH:eCH;/
(!D‘Hz

and acid addition and quaternary ammonium
salts thereof.

7. A substance of the group consisting of beta-
diethylaminoethyl cyclopentyl - (2 - ethylbutyl) -
acetate of the formuls

]

-——(I}H—C OOCH:CH:N
ﬂHz?HCHzCHz
CH:CHj

CH:CH;

AN
(H:CHj

and acid addition and quaternary ammonium
salts thereof.

8. A substance of the group consisting of beta-
diethylaminoethyl cyclopentyl-isobutylacetate of
the formula

2,538,798

14
- CH:CH,;
CH--COOCH;CH:N .
5 CHoECH, CH:CHj
‘H3z

and acid addition and quaternary ammonium
salts thereof.

9. A substance of the group consisting of beta- -
10 dimethylaminoethyl cyclopentyl - sec.-butylace-
tate of the formula |

CC—CO0O0 CH:CH:N/
15 : \\

CHCH:CH;
CH;

and acid addition and quaternary ammonium
salts thereof,

20 ' ROBERT BRUCE MOFFETT.
CHARLOTTE ANNE HART.
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Certificate of Correction

Patent No. 2,538,793 January 23, 1951
ROBERT BRUCE MOFFETT ET AL.

It is hereby certilied that error appears in the Frmted spmlﬁcatmn of
t.her above numbered patent requiring correction as follows:

© Column 4, line 35, for “-1sobutlymalonate” read -isobutylmalonate:;
column 7, hne 36 for the word “either” read ether; columns 11 and 12, Table
111, under the headlng “Y—N==B”, opposite compound “5”, for

CH;CHsCH CH,CH;0OH
-—CHICHI.N/ read —CH,CH; \
CH,;CH, CH;CH,

line 61, 0}(:}p051te compound “13”, for “116-177" read 716-117; column 13, line
1, after of”, second occurrence insert @ compound of; column 14, line 14

for that portmn of the formula readlng “—-—CC—COOCILCH N” read
—CH—-COO0CH,CH,N;

and that the said Letters Patent should be read as corrected above, so that
the same may conform to the record of the case in the Patent Office.

Signed and sealed this 10th day of April, A. D. 1951.

[szaL]

THOMAS F. MURPHY,
Assistant Commissioner of Patents.
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