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This invention relates to a group of esters of
amino~substituted lower alkanoic acids with
diaryl carbinols. In particular it relates to com-
pounds having the formula
Ar

CH—0—CO0—Alk—B
: Ax’
wherein Ar and Ar’ are aryl radicals, Alk is a
lower alkylene radical, and B is a secondary
or tertiary aliphatic amino radical.

In the above formula, Ar and Ar’ represent
simple aryl radicals such as phenyl, tolyl, chloro-
phenyl, bromophenyl, anisyl, naphthyl, xenyl
and the like, and aromaticheterocyclic radicals
such as thienyl, pyridyl, furyl and related groups.

Ar and Ar’ together can form an arylene group

such as the o-biphenylene radical, which to-
gether with the CH radical comprises a 9-fluor-
enyl radical. Other similar diarylmethyl radi-
cals which are within the scope of our invention
include 9-xanthyl, 10-thioxanthyl, and 9,10-di-
hydro-10-anthryl. The secondary- and tertiary-
amino substituted lower alkanoic acids which
make up the acid portion of the compounds in-
clude beta-secondary- and tertiary-aminopro-
pionic acids such as the lower beta-mono- and
dialkylaminopropionic acids, beta-piperidinepro-
pionic acid, beta-pyrrolidinopropionic acid, beta-
morpholinopropionic acid and alkyl derivatives
of these acids; beta- and gamma-secondary-
and tertiary-aliphatic-aminobutyric and valeric
aclds of the same type wherein the amino group
is derived from a strong primary or secondary.
organic base of the aliphatic series or of the
aliphatie-type heterocyclic series which has an
ionization constant in the range of about 10-3
to 10-5. It will be seen that Alk in the above
formula represents a lower alkylene radical such
as ethylene, propylene, trimethylene, 1,2- and
2,3-butylene and similar radicals. It will be

seen further that the basic group B represents-

an aprimary aliphatic amino radical such as
the lower mono- and dialkylamino groups and
simple heterocyclic amino groups as represented
by those derived from morpholine, piperidine,
pyrrolidine, alphamethylpiperidine and other
aliphatic-type secondary amines.

Among the compounds which comprise our in-
vention are the following:

(a) Benzohydryl beta - methylethylaminobu-~
tyrate, which has the formula

CsHj CH;

: f
CH--0-—C 0-—-CH;CH—N(CHs) C;Hs
CeHy o :

(Cl. 260--482)
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It is prepared by esterifying benzohydrol with
beta~chlorobutyric acid and reacting the result-
ing ester with methylethylamine.

(b) Phenyl-o-tolylcarbinyl gamma-N-pyrroli-
dinobutyrate, which has the formula

CeHj CH:CHy
CH—0—C 0—CH;CH;CHr—N ‘
CH,CeHe CB30H;

It is synthesized from phenyl-o-tolylearbinyl
gamma-chlorobutyrate by reaction with pyrroli-
dine at elevated temperature. The phenyl-o-
tolylcarbinyl gamma-chlorobutyrate is obtained
by reaction of the carbinol with gamma-chloro-
butyric acid or with gamma-chlorobutyryl c¢hlo-
ride.

(c) p~-Anisylphenylcarbiny! beta-methylamino-
valerate, which has the formula

CH:;OCeH, CsHj -
CH—0-—-C O—CHzéH—NH CH;
CsHy

This is prepared from p-anisylphenylcarbinol
(obtained by reduction of the methoxybenzo-
phenone) and beta-chlorovaleric acid by esteri-
fication and subsequent treatment of the.ester
with excess methylamine.

(d) 9,10-dihydro - 9 - anthryl beta-piperidino-
propionate, which has the formuls

(0

CH:CHa
CH,
CH; Cﬁ:

S

Her 0+=C O~ CH3; CHa~

o

Anthrone is reduced to 9,10-dihydro-g9-anthrol
and the latter is converted to the ester with beta-
bromopropionic acid. 'The halogenated ester is
then condensed with piperidine -to form the
amino ester. ) .

(e) 9-xanthyl gamma - propylaminobutyrate,
which has the formula

0

CH—~0—CO0~CH;CHsCH:NHCiHy

N 7/

0

Xanthone is reduced to 9-xanthol, the latter is
esterified with gamma-chlorobutyric acid and
the resulting halogenated ester is reacted with
propylamine.

(f) p-Xenyl-p-chlorophenylcarbinyl beta<(2-
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methylplperidino)propmnate which has the
formula

CesHy— CyHy CH,—CH,
CH—0~CO0-~CH;CH;—N CH:
Cl1CsH: . CH——-,CI/Iz
CH;

The compounds which comprise our invention
are useful in therapeutics, particularly as anti-
spasmodic agents. They exert a powerful relax-
ing effect on strips of living smooth muscle tissue
which have previously been brought into a state
of spastic contraction by the action of such
agents as histamine, acetylchcline, or barium
chloride.

The esters of t‘ns invention may be prepared
by reacting a halogen-substituted fatty acid with
the desired diarylearbinol and further reacting
the halogen ester thus obtained with a primary
or secondary amine to form the desired amino
acid ester. A preferred process of preparing the
diarylmethyl esters of the haloalkancic acids
comprises heating together equivalent quantities
of the diarylcarbinol and hsalealkanoic acid in
the presence of benzene or toluene or other
water-immiscible solvents having a boiling noint
relatively close. to that of water, in such a way
that a mixture of water and the water-im-
miseible solvent distils from the reaction mix-
ture.
highly efficient process for the preparation of
the desired intermediate esters. The conversion
of these halogenated esters into the amino esters
which comprise our invention may be carried
out by heating the halogenated ester with an
excess of a primary or secondary amine in the
presence or absence of a solvent, using a closed
system when necessary to retain volatile ma-
terial. The amino esters are only sparingly solu-
ble in water but readily form salts with acids,
which salts are generally readily water-soluble.
Among the acids which are suitable for forming
salts of these bases are hydrochloric, hydro-
bromic, sulfuric, phosphoric, tartaric, -citric,
acetie, and similar common acids which provide
non-toxic anions. These salts are generally
crystalline  solids, and since they manifest the
same therapeutic- properties as the free bases
they constitute a preferred form for the use of
these compounds. It will be understood that the
appended claims include the basic esters whether
they be in the form of the free bases or in the
form of salts.thereof.

Our invention is further disclosed. by the fol-
lowing examples, which are merely illustrative in
nature and which in no way limit ouf invention.

EXAMPLE 1

A mixture of 35.8 g. of benzohydrol, 254 g. of
beta-chloropropionyl chloride, 242 g. of di-
methylaniline and 400 cc. of benzene is refluxed
overnight. The reaction mixture is extracted
with dilute hydrochloric acid. The benzene so-
lution is dried with anhydrous calcium chloride
and evaporated. 27 g. of the crude -benzohydryl
beta-chloropropionate thus obtained is heated
in a sealed tube with 15 g. of diethylamine at
100° C. for 8 hours. The tube is opened and

its contents are washed out with dilute hydro-

chloric acid. 'This solution is extracted with ether
to remove non-basi¢ material. It is then made al-
kaline and extracted with ether. The ether ex-
tract is washed, dried with anhydrous sodium
sulfate, and evaporated. The residue is distilled;

This procedure provides a simple and:
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B. P. 190-195° C. at 4 mm. The free base, when
dissolved in dry ether and treated with saturated
alcoholic hydrogen chloride, forms benzohydryl
b e t a - diethylaminopropionate hydrochloride
which melts at 174° C. after recrystallization from
isopropanol. Treatment of the base with ethyl
bromide in methyl ethyl ketone at 100° C. results-
in the formation of the ethobromide of M. P.
152° C.

By reacting benzohydryl beta-chloropropio-
nate with dimethylamine by a process similar
to the above, there Is obtained benzohydryl-beta-
dimethylaminopropionate hydrochloride of M. P.
154-155° C. Treatment of benzohydryl beta-di-
methylaminopropionate with methyl chloride in
methyl ethyl ketone results in the formation of
the methochloride, M. P. 140-145° C.

EXAMPLE 2

A solution of 35.6 g, of 9-fluorenol, 25.4 g. of
beta-chloropropionyl chloride, 24.2 g. of di-
methylaniline and 500 ce. of dry benzene is heated
to reflux for 12 hours. The reaction mixture
is extracted with dilute hydrochloric acid, washed
with water, and dried over anhydrous calcium
chloride. The solvent is removed by evapora-
tion and heating in vacuo on a steam bath. 27.2
g. of 9-fluorenyl beta-chloropropionate is heated
in a sealed tube with two molar equivalents
(14.6 g.) of diethylamine at 165° C. for 14 hours.
The contents of the tube are dissolved in dilute
hydrochloric acid and filtered. The filtrate is
made alkaline and extracted with ether. The
ether extract is dried and evaporated and the
residue distilled. 9-fluorenyl beta-diethylamino-
propionate ‘distils at 200-203° C. at 3 mm. Its
hydrochloride may be preparéd from a dry ethe-,
real sclution of the base by addition of alcoholic
hydrogen chloride, and melts at 171-172° C. after
recrystallization from isopropanol. i

By heating in a closed system at 100° C. for
8 hours 22 g. of 9-fluorenyl beta-chloropropionate,
10 g. of dimethylamine and 75 cc. of toluene,.
there is produced 9-fluorenyl beta-~dirmethyl-
aminopropionate, which Is isolateéd as in the“
above example. It distils at 195-200° C. at 1-2
mm. and forms a hydrochloride meltlng at 183-
185° C.

EXAMPLE 3

A solution of 23.4 g. of phenyl-alpha-naphthyl-
carbinol and 7.9 g. of pyridine in benzene is
cooled and treated with 12.7 g of beta-chloro-
proplonyl chloride in benzene. There is an im- .

- mediate precipitate which upon standing becomes

solid. The addition of ether and water causes
the solution of this precipitate and the formation
of two layers. The organic layer is separted,
washed with water, and dried .with anhydrous
calcium chloride. The solvent is removed and:
the crude ester remaining is refluxed overnight’
with a solution of 17 g. of piperidine in 150 cc:
of toluene. The precipitate is removed by filtra-
tion, The filtrate is evaporated to remove toluene
and piperidine. The cooled residue is taken up
in ether and treated with alcoholic hydrogen
chloride. The precipitated hydrochloride is re-
moved by filtration, washed with ether, dried in-
vacuo, and: recrystallized from isopropancl.

-Phenyl - alpha - naphthylearbinyl beta-N-piperi- -

dinopropionate hydrochlorlde melts at 200-
201° ¢,
EXAMPLE 4

A solution of 27.4 g. of henzohydryl beta~-chlo-.
ropropionate (Example 1) and 17.4 g. of morpho-
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line in 100 cc. of toluene is refluxed for 5 hours.
The morpholine hydrochloride is removed by fil-
tration and the filtrate is evaporated and distilled
under reduced pressure, resulting in benzohydryl
beta-N-morpholinopropionate of B. P. 200-220°
C. at 2-3 mm. The hydrochloride is prepared by
treatment of a dry ether solution of the base with
alcoholic hydrogen chloride, and melts at 180—
181° C. after recrystallization from isopropanol.

By using an equivalent amount of piperidine in
the above example, there is ohtained benzohydryl

19

beta-N-piperidinopropionate, B. P. 180-210° C. at -

3 mm., which forms a hydrochloride melting at
183-194° C. after recrystallization from isopropa-
nol.

EXAMPLE 5

A solution of 54.2 g. of beta-chloropropionic
acid and 92 g. of benzohydrol in 400 ce. of toluene
Is refluxed. The condensate is returned to the
reaction vessel via a water separator. In 3 hours
7 cc. of water is collected and overnight an addi-
tional 1 cc. of water is obtained (89% of theory).
The toluene is then removed by distillation and
benzohydryl beta-chloropropionate, B. P. 195—
210° C. at 10-12 mim., is obtained in excellent
yield. Condensation of this chloro ester with
pyrrolidine as in Example 1 results in the forma-~
tion of benzohydryl beta-N-pyrrolidinopropio-
nate. Similarly, condensation of benzcohydryl
beta-chloropropionate with excess butylamine
glves rise to benzohydryl beta~butylaminopropio-
nate.

We claim:

1. A 9-fluorenyl ester of a beta-lower-dialkyl-
aminopropionic acid, which has the formula

/CH—-O-——C O—CH;CH:NRR/

wherein R and R’ are lower alkyl radicals,

2. 9-fluorenyl beta-dimethylaminopropionate.

3. The process of producing a 9-fluorenyl ester
of a lower tertiary-aliphatic-aminoalkanoic acid
which comprises esterifying a lower haloalkanoic
acid with a 9-fluorenol and reacting the ester
thus formed with a secondary aliphatic amine.

4. In a process of producing a 9-fluorenyl ester
of a lower tertiary-aliphatic-aminoalkanoic acid,
the step which comprises esterifying s lower
haloalkanoic acid with a 9-fluorenol with the si-
multaneous removal of water by continuous dis-
tillation with a water-immiscible, moderately
high-boiling solvent,.

5. A 9-fluorenyl beta-dialkylaminoalkanoate,
which has the formula

\bH— 0—CO—Alk—NRR’

wherein Alk is a lower alkylene radical and R and
R’ are lower alkyl radieals.

6. A 9-fluorenyl beta-di(lower alkyl) aming-
propionate,

7. 9-fluorenyl beta-diethylaminopropionate.

8. The process of producing a 9-fluorenyl beta-
dialkylaminopropionate which comprises esteri-
fying beta-chloropropionic acid with 9-fluorenol
with the simultaneous removal of water by con-

6

tinuous distillation with a water-immiscible,
moderately high-boiling solvent, reacting the
chloro-ester thus formed with s dialkylamine,
and recovering the 9-fluorenyl beta-dialkyl-
amincpropionate, )

9. A basic ester, which has the formulg

RR'N-—Alk—COOCHA:»

wherein R and R’ are lower alkyl radicals which
may be joined itogether to form saturated N-
heteromonoc¥elic radicals having 5-6 ring atoms.
Al is a lower alkylene radical and CHAs is a

- member of the group consisting of benzohydryl
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and 9-fluorenyl.
10. An ester of a beta~dialkylaminoalkanoate,
which kas the formula

X—0—CO—Alk—NRR'

wherein X is a member of the group consisting
of benzohydryl and 9-fluorenyl radicals, Alk is a
lower- alkylene radical and R and R’ qre lower
alkyl radicals.

11. A venzohydryl beta-dielkylaminoallanoate,
which khas the formula

(C'sH5) 2CH—~0~—CO—AlL—NRR'

wherein Alk is a lower alkylene radical and R and
R’ are lower alkyi radicals. .

12. The process of producing an ester of a low-
er tertiory-aliphotic-aminoalkanocic acid which
comprises esterifying o lower haloalkonoie acid
with a member of the group consisting of benzo-
kydrol and 3-fluorenocl and reacting the ester thus
jormed with a sccondary aliphatic amine,

13. The process of preparing a busic ester,
which has the formula

RE'N—Alk—CQOOCHA:>

wherein R gnd R’ are lower alkyl radicals which
may bejoinedlogetherto form saturated N-hetero-
monocyclic radicals having 5-6 ring atoms, Alk
is a lower alkylene radical and CHAz is a mem-
ber of the group consisting of benzohydryl and
9-flurorenyl, which comprises treating @ com-
pound having the formula

halogen—Alk—COOCHA;

with a secondary omine having the formule
RR'NH, where Alk, CHA2, R and R’ have the
meanings designated hereinabove.

14. The process of preparing a basic ester,
which has the formula

(CsH5) 2CH—O-—CO—Allk—NRER’

wherein Alk is a lower alkylene radical and R
and R’ are lower alkyl radicals, which comprises
treating @ compound having the formula

(CsHs) :CH—0—CO—Alk—halogen

with a secondary amine having the formula
RR’NH, where Alk, R and R’ have the meanings
designated hereinabove.

JOHN W. CUSIC.

RICHARD A. ROBINSON.
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