i

United States Patent O

3,194,733
Patented July 13, 1965

i 1CC

i

3,194,733
PHENGTHIAZINE COMPBOSITIONS AND METHOD
OF TREATING MENTAL DISORDERS

Harry L. Yale, New Bronswick, and Reynold C., Merrill,
Short Hills, N.J., assignors to Olin Mathiesen Chem-
ical Corporation, New York, IN.Y., a corporation of
Virginia

No Drawing. Filed Jan. 28, 1963, Ser. No. 254,459

11 Claims. (CIL 167-—55)

This invention relates to new acid esters of phe-
nothiazines having valuable therapeutic properties, phar-
maceutical compositions containing the same, and proc-
esses for the preparation there.

This application is a continuation-in-part of a previous
application Serial No. 105,548, filed April 26, 1961, now
abandoned.

The therapeutically active compounds of this invention
include phenothiazines of the general Formula I

2N i1
CH;CH,CH;—N N——(CHZCHzo)r—CI—Y

| N
Q/N\OX

Ng/ @®
wherein r is 1 or 2; X is hydrogen, halogen (preferably
chloro), triffuoromethyl, lower alkyl, lower alkoxy, lower
alkanoyl, lower aikyl mercapto, trifluoromethylmercapto,
and lower alkylsulfonyl (preferably methylsulfonyl);
and Y is higher alkyl, higher alkemyl, higher alkynyl,
aryl, o-carboalkoxy(higher alkyl) or diphenyl(hydroxy-
methyl). The terms “higher alkyl” “higher alkenyl”
and “higher alkynyl” as employed herein include both
straight and branched chain radicals of more than five
carbon atoms.

The term “w-carboalkoxy (higher alkyl)” as employed
herein, includes substituents derived from hydrocarbon
carboxylic acids of more than 6 carbon atoms, and may
be represented by the formula

[0}
(CHy) n—g—o— CH;

wherein # is a positive integer of more than 6 and is
preferably a positive integer of from 7 to 12. The term
“aryl” as employed herein includes substituents derived
from monocyclic and bicyclic aryl carboxylic acids, and
may be substituted or unsubstituted and further may be
represented by the formulae

wherein each R may be hydrogen, lower alkyl, lower
alkoxy or halogen (e.g. chloro or bromo) and R is pref-
erably hydrogen, lower alkyl or lower alkoxy, and most
preferably, R is hydrogen or lower alkyl. Examples of
the aryl carboxylic acids which may be employed in-
clude benzoic, o-toluic, 2,6-dimethyibenzoic, 2,6-dimeth-
ylanisic, o-bromobenzoic, o-chlorobenzoic, 2,6-dichloro-
benzoic, naphthoic acid, dimethylnapthoic acid and other
like acids.

The preferred compounds of this invention are those
wherein X is chloro or trifluoromethy!l and Y is a higher
alkyl, higher alkenyl or higher alkynyl radical of from
six to fourteen carbon atoms, lower alkyl- or lower
alkoxy-substituted aryl or w-carboalkoxy(higher alkyl)
of less than 13 carbon atoms. Particularly preferred are
those compounds wherein X triffuoromethyl and Y is a
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higher alkyl radical of from nine to fourteen carbon
atoms.

Since the compounds of this invention are especially
adapted for parenteral administration, as more fully dis-
cussed hereinafter, they are preferably administered in
the form of their free esters.

The compounds of this invention are therapeutically
active substances which are utilizable as tranquilizing
(or ataractic) agents. These compounds differ from the
corresponding lower alkanoic acid ester derivatives or
the free hydroxyl derivatives in that they are significantly
longer acting when administered parenterally and thus,
when injected subcutaneously, for example, in a suitable
vehicle, vield a long acting tranquilizing drug.

The compounds of this invention can be prepared. by
interacting a compound of the general Formula II

/ \ .
CH;CH;CH;—N N—(CH:CH;0)—~N

I AN
AN\ x
Ng/

wherein X and r are as hereinbefore defined, with an
acyl halide (preferably acyl chloride) of the formula:
YCO-halide, wherein Y is as hereinbefore defined; the
reaction preferably being condicted in an organic sol-
vent, such as chloroform, for the reactants. Among the
suitable phenothiazine reactants may be mentioned:
10 - [3-(2-hydroxyethyl)piperazinopropyl]phenothiazine;
10 - [3-(2-hydroxyethyl) piperazinopropyl]-2-halo-pheno-
thiazines, such as 10-[3-(2-hydroxyethyl)piperazinopro-
pyli-2-chloropherothiazine; 10-[3-(2-hydroxyethyl) piper-
azinopropyl] - 2 - trifluoromethylphenothiazine; 10-[3-(2=
hydroxyalkoxyalkyl)-piperazinopropyl] - 2-halo-phenothi:
azines, such as 10-[3-(2-hydroxyethoxyethyl) piperazino-
propyl] - 2-triffuoromethylphenothiazine; 10[ -3 - (2 - hy-
droxyethyl) piperazinopropyl] - 2-(lower alkyl)phenothi-
azines, such as 10[-3-(2-hydroxyethyl)piperazinopropyll-
2-methylphenothiazine; 10[-3 - (2-hydroxyethyl(piperaz-
inopropyll-2-(lower alkoxy)phenothiazines, such as 10-
[-3-(2-hydroxyethyl) piperazinopropyl]- 2-methoxypheno-
thiazine; 10 - [3 - (2 - hydroxyethy!) piperazinopropyl]-2-
(lower alkanoyl)phenothiazines, such as 10-[3-(2-hy-
droxyethyl) piperazinopropyl] - 2-propionylphenothiazine;
10-[3-(2-hydroxyethyl ) piperazinopropyl] - 2-(lower alkyl
mercapto) - phenothiazines, such as 10[-3-(2-hydroxy-
ethyl)piperazinopropyl]- 2-methylmercaptophenothiazine;
10-[3-(2-hydroxyethyl) piperazinopropyl]-2-trifluorometh-
ylmercaptophenothiazine and 10-[(2-hydroxyethyl)piper-
azinopropyl]-2-methylsulfonylphenothiazine.

Among the suitable acyl halide reactants may be men-
tioned the acyl chlorides of higher alkanoic acids, such
as heptanoic acid, octanoic acid, 2-ethylheptanoic acid,
2,2-diethylbutyric acid, capric acid, lauric acid; tridecyclic
acid, myristic acid, palmitic acid, and stearic acid; the
acyl chlorides of higher alkenoic acids, such as 2-heptenoic
acid, 2-nonenocic acid, citronellic acid, undecylenic acid
and oleic acid; the acyl chlorides of the alkynoic acids,
such as heptynoic acid, octynoic acid, nonynoic acid, dec-
ynoic acid, dodecynoic acid, tridecynoic acid and octa-
decynoic acid; the acyl chlorides of the alkadienoic aids,
such as heptadienoic acid, octadienoic acid, (alkyl)-octa-
dienoic acid (e.g., 7-methyl-octadienoic acid), and nona-
dienoic acid; the acyl chlorides of the carboalkoxyalka-
noic acids, such as carbomethoxyoctanoic acid, carbo-
methoxydecanoic acid and carbomethoxyundecanoic acid;
the acyl chlerides of aryl carboxylic acids, such as benzoic
acid, o-toluic acid, dimethylbenzoic acid, dimethylanisic
acid, o-bromobenzoic acid, o-chlorobenzoic acid, napthoic
acid, dimethylnaphthoic acid, benzilic acid and dichloro-
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benzoic acid; the acyl chlorides of the carboalkoxy alke-
noic acids such as w-carbomethoxyundecylenic acid, -
carbomethoxydodecylenic acid; and the acyl chlorides of
the carboalkoxyalkynoic acids, such as w-carbomethoxy-
undecylynic acid, w-carbomethoxydodecylynic acid, and
other like acids.

All of the acyl halides described hereinbefore may be
prepared by heating an acid of the formula Y—COOH,
wherein Y is as hereinbefore defined with two parts by
weight, of a thionyl halide, preferably thionyl chloride or
thiony! bromide, alone, or in the presence of an anhy-
drous solvent, such as chloroform or benzene, under re-
flux for a period of about three hours, concentrating to
remove the excess thionyl halide (and any sclvent pres-
ent), and then distilling to obtain the resultant acyl halide,
Y—C-halide, wherein Y is as hereinbefore defined.

In addition to the foregoing general procedure, to pre-
pare compcunds of Formula I, an alternate procedure
may be employed. In this alternate procedure, com-
pounds of Formula II are employed as starting materials,
which starting materials are first reacted with a halogen-
ating agent, such as thionyl chloride or thionyl bromide,
to yield compounds of general Formulae III.

CH;CH;CH—N N—CH:CH;—B

| N
‘/N\l NI
/‘\S/
TN

(CH:—N
N
—~X

(00

wherein X is as hereinbefore defined and B is halogen,
which are also new compounds of this invention.

The compounds of Formula III are then reacted with a
suitable alkali metal salt of the carboxylic acids of the
formula

—CH,CH,0-—(CH,)»—3B

(1)

Y"gO—(Q)

wherein Q is an alkaline metal (e.g., Na, K, etc.) and Y
is as hereinbefore defined to yield respectively the new
final products of Formula 1.

A further alternate procedure for obtaining the com-
pounds of this invention involves the reaction of the com-
pound of the Formula IV,

(CHa:N

I

wherein X is as hereinbefore defined, with a haloethylacyl-
ate or a haloethoxyacylate, The haloethylacylates and
haloethoxyethylacylates may be obtained by reacting halo-
ethanol (e.g., bromoethaonl or chlorcethanol) or halo-
ethoxyethanol (e.g., 2-chlorcethoxyethancl or bromo-
ethoxyethanol) with a suitable acid, such as alkancic acid,
alkenoic acid, alkynoic acid, carboalkoxyalkanoic acid,
monocyclic or bicyclic aryl carboxylic acids and other
like acids, to yield haloethylacylates and haloethoxyethyl-
acylates of the formula:

o
I
Halogen-(CH,CH;0),~C—Y

wherein Y and r are as hersinbefore defined.
Anocther alternate suitable method of preparing the
compounds of this invention involves the reaction of a
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compound of Formula I with a compound having the
formula

i
Y— (LJ— O-(alkyl))
wherein Y is as hereinbefore defined, in the presence of
a trace amount of sodium methoxide catalyst, to yield
compounds of Formula 1. .

The compounds of the formula

0
Y—C—0-(ally)

may be prepared by esterifying a suitable acid of the for-
mula Y—COOH, wherein Y is as hereinbefore defined,
with a lower alkanol, e.g., methanol or ethanol, in the
precence. of an acidic catalyst, e.g., sulfuric or . hydro-
chloric acid, or with an alkylating agent, such as diazo-
methane or diazoethane, to yield compounds of the for-
mula

Y——él}——O -{alkyD)
wherein Y is as hereinbefore defined.

To prepare the preferred compositions of this invention,
the compounds of this invention, in the form of their
free basic esters, are dissclved or suspended in a parenter-
ally acceptable liquid vehicle. For prolonged action, the
compounds. are formulated in an,oil such as peanut oil,
sesame oil, cottonseed oil, corn oil, soybean oil, synthetic
glycerol esters of long chain fatty acids, and mixtures of
thess and other oils; the compound preferably. being pres-
ent in a concentration to give about 20 mg. to about 300
mg. of the compound per ml. The preferable route of
administration of these formulations is subcutaneous.

The following examples illustrate the invention (all
temperatures being in centigrade):

Example 1.—Acid chloride of heptanoic chloride

30 gm. of heptanoic acid and 60 gm. of thionyl chloride
are mixed, kept at room temperature for one hour, re-
fluxed for three hours, concentrated until free of thionyl
chloride and the residue distilled to:give the acid chloride
of heptanoic acid.

Similarly, following the procedure set forth in Example
1, but substituting an equivalent amount of thioayl bro-
mide for thicnyl chioride there is obtained the acid bro-
mide of heptanoic acid.

Example 2.—Heptanoic acid ester of 10-[3-(2-hydioxy-
ethyl) piperazinopropyll-2-trifiuoromethylphenothiazine

(a) Preparation of the heptanoic acid ester of 10-{3-(2-
hydroxyethyl) piperazinopropyll - 2-trifluoromethylpheno-
thiazine,  dihydrochloride, . hemihydrate—To a stirred
solution of 30.6 g. of 10-[3-(2-hydroxyethyl)piperazino-
propyl]-2-trifitcromethylphenothiazine in 360 ml. of dry
chleroform is added, dropwise, 11.9 g. of heptanoyl chlo-
ride in 50 ml. of dry chloroform. : Subsequently, the re-
action mixture is stirred and heated under reflux for five
hours, cooled, and shaken with 5% agueous hydrochloric
acid. The dried chloroform solution is concentrated to
about 50 ml., cooled and diluted with about 450 ml: of an-
hydrous ether, - To this cooled solution is added about 10
ml. of ethereal hydrogen chloride. . The crystalline solid
which separates is boiled for about five minutes with 200
ml. of benzene. The solid first dissolves and then crystal-
lizes from beiling mixture. The cooled mixture is fil-
tered, and the solid recrystallized from methyl ethyl ke-
tone to give about 19.6 g. of the product, M.P. about 184—
185° (dec.).

(b) Preparation of the heptanoic acid ester of 10-[3-
(2 - hydroxyethyl) piperazinopropyll - 2 - trifluoromethyl-
phenothiazine —An ice-cooled mixture of the dihydrochlo-
ride obtained in step (a}, 50C ml. of 5% agqueous potas-
sium carbonate solution and 1000 ml. of ether are stirred
until all the solid has reacted. The sther layer is sepa-



5 .
rated, dried and concentrated to give about 8.0 g. of prod-
uct as a viscous pale yellow oil, np?* 1.5485.

Similarly, by substituting an equivalent amount of the
following acyl chlorides for the heptanoy! chicride in step
(2) of Bxample 2, and following the procedure of steps
{(a) and (b), the indicated ester is obtained:

Acyl chloride Ester
Octanoy! chloride . ____________ Octanoic
Lauroyl chioride Lauric
Stearoyi chiloride . _______ Stearic

2-heptenoyl chloride . ____.__ 2-heptenocate
2-ronenoyl chloride Z-nonenoate

Critronelloyl chioride . _____ Citronellic
Undecylencyl chloride . ___ Undecylenic
Heptadienoyl chloride . _______ Heptadienic
Heptynoyi chioride - ___....______ Heptynoic
Dodecynoyl chloride ________________ Dodecyncic
Benzoylchloride . ________________ Benzoic

Naphthoyl chloride
Carbomethozyundecylencyl

chloride Carbomethoxyundecylenic
Carbomethoxylundecanoyl

chloride Carbomethoxyundecancic
Carbomethoxyundecylynoyi

chloride Carbomethoxyundecylynic

Similarly, following the procedure set forth in Example
1 but substituting an egquivalent amount of 10[3-(2-hy-
droxyethoxyethyl) piperazinopropyil - 2 - trifiuoromethyi-
phenothiazine for 10 - [3-(2-hydroxyethyl)piperazinepro-
pyl]-2-trifluoromethylphenothiazine yislds the heptanoic
acid ester of 10-[3-(2-hvdroxyethoxyethyl) piperazinopro-
pyl]-2-trifluoromethylphenothiazine.

Example 3.—2,2-diethylbutyric acid ester of 10-13-(2-hy-
droxyethyl) piperazinopropyll - 2 - trifluoromethylphe-
nothiazine
To 89.3 g. of 10-[3-(2-hydroxyethyl) piperazinopropyl]-

2-trifluoromethylphenothiazine in cne liter of dry chlero-

form is added, dropwise, 33.8 g. of 2,2-diethyibutyroyl
chiloride in 100 mil. of dry chloroform. The mixture is
then refluxed for two hours and concenirated until free of
chloroform. The residual oil is added to a suspension of

40 g. of sodium bicarbonate in 400 ml. of ice water and

500 ml. of ether. The mixture is shaken carefully until no

further evolution of carbon dioxide occurs, the ether layer

is separated, dried and concentrated to give 2,2-diethyl-
butyric acid ester of 13-[3-(2-hydroxyethy!) piperazinopro-
pyil-2-triflacromethyiphenothiazine, as a pale yellow cil.

Example 4—2,2-dietlylbutyric acid ester of 10-[3-(2-hy-
droxyethyl) piperazinopropyll - 2-trifluoromethylphenc-
thiazine, salt with 2 moles of maleic acid

11.6 g. of the product obtained in Example 2 is dis-
solved in 50 ml of dry chloreform, the solution is cooled,
and a saturated solution of 4.64 g. of maleic acid in dry
acetone is added dropwise. The precipitated solid is fil-
tered and recrystallized from dry acetone to give the 2,2-
diethylbatyric acid ester of 10-[3-(2-hydroxyethyl)piper-
azinepropyl]-2-trifftuoromethylphenothiazine, salt with two

moles of maleic acid, having a melting point of about 167

168° C.
Example 5 —Stearic acid ester of 10-[3-(2-hydroxyethy!)-
piperazinopropyll-2-trifluoromethyl phenothiazine

Following the procedurs set forth in Eample 3, but sub-
stitating 57.5 g. of stearoyl chloride for 2,2-diethyibutyroyl
chloride yields the stearic acid ester of 10-[3-(2-hydroxy-
ethyl) piperazinopropyl] - 2-trifluoromethyl phenothiazine,
first as a pale yellow oil which later crystallizes spontane-

usly to a solid, having a melting point of about 33-34° C.
Example 6.—Stearic acid ester of 10-[3-(2-hydroxethyl)-

piperazinopropyl]-2-trifizoromethyl phenothiazine, di-

hydrochloride

14.1 g. of the product of Example 5 are dissolved in 50
ml. of dry chloroform, the solution is cooled, and 46 ml.
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of a 1 molar solution of hydrogen chloride in anhydious

cther is added, dropwise, with stirring. The clear solution

which forms is evaporated free of solvents and the residual
oil induced to granulate. The solid is recrystailized from

anhydrous acetone-ether to yield stearic acid ester of 10-

[3 - (2 - hydroxyethyl)piperazinopropyl] - 2 - trifluoro -

methyl phenothiazins, dihydrochloride having a melting

point of about 80-81° C. '

Example 7.-—I0-undecencic acid ester of 10-[3-(2-hy-
droxyethyl) piperazinopropyl] - 2-trifluoromethylpheno-
thiazine
Following the procedure sst forth in Example 3 but sub-

stituting 41.5 g. of 10-undecenoyl chloride for 2,2-diethyl-

butyroyl chloride vields the 10-undecenoic acid ester of

10 - [3 - (2 - hydroxyethyl) piperazine propyl]-2-trifiuoro-

methylphenothiazine, as a pale vellow oil. Treatment of

12.4 g. of this material according to the procedure set

forth in Example 6 yields the dihydrochloride salt of the

iQ-undecenoic acid ester of 10-[3-(2-hydroxyethyl(piper-
azinopropyl] - 2 - triffuoromethylphenothiazine, having an

M.P. of about 153-155° C.

Example 8—Decanoic acid ester of 10-[3-(2-hydroxy-
ethyl) piperazinopropyll-2-trifiuoromethylphenothiazine

Following the procedure set forth in Example 3, but
substituting 39.3 g. of decanoyl chloride for 2,2-diethyl-
butyroyl chloride, there is cbtained the decanoic acid ester
of 10 - [3 - (2-hydroxyethyi)piperazinepropyl]-2-trifiuorc-
ethylphenothiazine, as a pale yellow oil. Treatment of
.1 g. of this material according to the procedures set
th in Bxample 6 yiclds the dihydrochloride salt of 10-
anoic acid ester of 10-[3-(2-hydroxyethyl)piperazino-
pyll-2-trifluoromethylphenothiazine, having an M.P. of
at 175-176° C.

Example 9.—10-[3-(2-chloroethyl) piperazinopropyl]-
2-trifiuoromethylphenothiazine

To 21.9 g. of 10-[3-(hydroxyethyl)piperazinopropyi]-
2-trifluoromethylphenothiazine in 250 ml. of dry benzene
is added 7.1 g. of thionyl chloride. The mixture is kept
overnight, heated for 3 hours under reflux, cooled and
treated with an excess of ethereal hydrogen chloride. The

recipitated soiid is filtered and recrystallized from ab-

solute ethanol-anhydrous ether to give 18.4 g. of 10-[3-
(2-chioroethyl) piperazinopropyl] - 2 - trifluoromethyl-
rhenothiazine as the dihydrochloride, M.P. 224-225°
(dec.).

Following the procedure of Example 9, but substituting
an eguivalent amount of thionyl bromide for thionyl
chloride, vields 10-[3-(2-bromoethyl)piperazinopropyll-
2-triffuoromethylphenothiazine.

Similarly, following the procedure of Ezample 9, but
substituting an equivalent amount of 10-[3-(2-hydroxy-
ethoxyethyl) piperazinopropyl] - 2 - trifluoromethyiphena-
thiazine for 10-[3-(2-hydroxyethyl) piperazinopropyl] - 2-
trifluoromethylphenothiazine, yields 10 - [3 - (2 - chloro-
ethoxyethyl) piperazinopropyl] - 2 - trifluoromethylpheno-
thiazine.

Example 10.—2,6-dimethyl-p-anisic acid ester of 10-[3-(2-
hydroxyethyl)piperazinopropyl]l - 2 - trifluoromethyl-
phenothiazine

To 2.7 g. of potassium 2,6-dimethyl-p-anisoate in 25
ml, of N,N-dimethylformamide is added 4.38 g. of 10-
[3-(2-chloroethyl) piperazinopropyl] - 2 - trifiuoromethyl-
phenothiazine, the mixture is stirred and heated for 5
hours at 100°, cooled, diluted with water and the pH
adjusted to 10 with 10% aqueous sodium hydroxide solu-
tion. The mixture is exfracted with ether and the ether
extracts are dried and comcentrateéd to yield the 2,6-di-
methyl-p-anisic acid ester of 10-[3 - (2 - hydroxyethyl)
piverazinopropyl]-2-triflucromethylphenothiazine.  This
product in 50 ml. of anhydrous ether is then reacted with
1.5 g. of maleic acid in 30 ml. of dry acetone, and the
resultant precipitated product is filtered to yield the di-
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maleic acid salt of 2,6-dimethyl-p-anisic acid ester of
10-[3-(2-hydroxyethyl) piperazinopropyl] - 2 - trifluoro-
methylphenothiazine, having a M.P. of about 160-161° C.,
Following the procedure set forth in Example 10, but
substituting an equivalent amount of 10 - [3 - (2 - chloro-
ethoxyethyl) piperazinopropyl] - 2 - trifluoromethyl-
phenothiazine for 10 - [3 - (2 - chlorcethyl)piperazino-
propyl] - 2 - trifluoromethylphenothiazine, yields the 2,6-
dimethyl-p-anisic acid ester of 10-[3-(2-hydroxyethoxy-
ethyl) piperazinopropyl] - 2-trifluoromethylphenothiazine.
Similarly, following the procedure set forth in Example
10, but substituting equivalent amounts of sodium hep-
tanoate; potassium naphthoate; potassium benzilate, so-
dium heptynoate; potassium-2-heptenoate; sodium 8-car-
bomethoxy octanoate; potassium - 2,6 - dimethylsenzoate;
sodium 2,6-dichlorobenzoate; potassium o-bromobenzoats;
and potassium - o - chiorobenzoate for potassium 2,6-di-
methyl-p-anisoate, vields respectively, the heptanoic acid;
paphthoic acid; benzilic acid, heptynoic acid; heptenoic
acid; 8-carbomethoxyoctanoic acid; 2,6-dimethylbenzoic
acid; 2,6-dichlorobenzoic acid; o-bromobenzoic acid; and
o-chlorobenzoic acid esters of 10-[3-(2-hydroxyethyl)
piperazinopropylj - 2 - trifiuoromethylphenothiazine.

Example 11.—I0-[3-(2-hydroxyethyl)piperazinopropyl}-
2-trifluoromethylphenothiazine, ester with heptanoic
acid

A mixture of 3.93 g. of 10-[3-(1-piperazinyl)propyll-
2-(trifltuoromethy!) phenothiazine, 2.0 g. of 2-bromoethyl
heptanoate, (B-bromoethyl heptanoate is readily prepared
by the reaction of heptanoyl chloride with 2-bromo-
ethanol), 25 ml. of anhydrous toluene, 10 mg. of cop-
per powder, 10 mg. of potassium iodide and 1.38 g. of
anhydrous potassivm carbonate is stirred and refluxed
under nitrogen for 20 hours. The mixture is filtered and
the filtrate concentrated to dryness to give 10-[3-(2-hy-
droxyethyl) piperazinopropyl] - 2 - trifluoromethylpheno-
thiazine, ester with heptanoic acid, as a viscous pale
yellow oil.

Similarly, following the procedure set forth in Example
11, but substituting 2-bromoethoxyethyl heptanoate (ob-
tained by the reaction of heptanoyl chloride with 2-bromo-
ethoxyethanol) for 2-bromoethyl heptanoate, there is ob-
tained 10-[3 - (2 - hydroxyethoxyethyl) piperazinopropyl]-
2-trifluoromethylphenothiazine, ester with heptanoic acid.

Similarly, following the procedure set forth in Example
11 but substituting equivalent amounts of 2-bromoethyl
heptynoate; 2-bromoethanolbenzoate; 2-bromeethyl hep-
tenoate 2-bromoethyl - § - carbomethoxyoctanoate for 2-
bromoethyl heptanoate, yields respectively the heptynoic
acid; benzoic acid; heptenoic acid; and 8-carbomethoxy-
octanoate acid, esters of 10-[3-(2-hydroxyethyl)piper-
azinopropyl]-2-trifluoromethyl.

Example 12.—8-carbomethoxyoctanoic acid ester of 10-
[3-(2-hydroxyethyl) piperazinopropyl] - 2 - trifluoro-
methylphenothiazine

Following the procedure set forth in Example 3, but sub-
stituting 42 g. of 8-carbomethoxy octanoyl chloride for
the 2,2-diethylbutyroyl chloride, there is obtained the 8-
carbomethoxy octanoic acid ester of 10-[3-(2-hydroxy-
ethyl) piperazinopropyll - 2 - trifluoromethylphenothia-
zine, as a pale yellow oil. Treatment of 12.4 g. of this
product in accordance with the procedure set forth in
Example 3 yields the dimaleic salt of 8-carbomethoxy
octanoic acid ester of 10-[3-(2-hydroxyethyl)piperazino-
propyl] - 2 - trifluoromethylphenothiazine, having a M.P.
of about 157-158° C. (dec.).

Similarly, following the procedure of Example 9 but
substituting equivalent amount of 10 - carbomethoxy-
decanoyl chloride and 11-carbomethoxyundecanoyl chlo-
ride, for 8-carbomethoxy-octanoyl chloride the respective
10 - carbomethoxydecanoic acid; and 11 - carbomethoxy-
undecanoic acid esters of 10-[3 - (2 - hydroxyethyl) pipsr-
azinopropyl]-2-triflucromethylphenothiazine are obtained.
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Example 13.~Preparation of 11-carbomethoxy-
undecylenic acid

(a) A mixture of 68.4 g. of dodecylenedioic acid, 500
ml. of methanol and 10 ml. of concentrated sulfuric acid
is heated under reflux for six hours and then concentrated
from the steam bath.. The residual oil is cooled in ice,
dituted with 250 g. of ice and extracted with ether. The
ether extracts are washed and saturated aqueous sodium
chloride solution, dried, concentrated and the residue
distilled to give dimethyl dodecylenedioate.

(b) To 25.6 g. of the product from (a) in 250 ml. of
methanol is added, dropwise and with stirring, a solution
of 6.6 g. of 85% potassium hydroxide in 100 ml. of metha-
nol, at room temperature. Subsequently, the mixture is
stirred and refluxed for one hour and then concentrated
from the steam bath. The residue is cooled, dissolved in
100 ml. of ice water and a slight excess of 10% aqueous
hydrochloric acid added. The precipitated solid is fil-
tered to give 11-carbomethoxyundecylenic acid.

In similar fashion, but starting with dodecynedioic acid,
there is obtained 11-carbomethoxyundecylynic acid.

Example 141 0-[3-(2—71ydroxyethyl) piperazinopropyl]-
2-trifluoromethylphenothiazine, ester. with stearic acid

A mixture of 4.37 g. of 10-[3-(2-hydroxyethyl)pipera-
zinopropyl] - 2 - trifluoromethylphenothiazine, 2.98 g. of
methyl stearate and 10 mg. of anhydrous sodium meth-
oxide are heated by means of an oil bath maintained at
100°. The methanol distills as it is formed and the reac-
tion is complete in about 3 hours. The cooled mixture is
dissolved in 100 ml. of ether and the ether solution is
washed with three 10 ml. portions of cold water. The
dried ether solution is concentrated to dryness to give
10-[3 - (2 - hydroxyethy!) piperazinopropyl] - 2 - triffuoro-
methylphenothiazine, ester with stearic acid, as a pale
yellow oil. 'When a seed crystal of the material obtained
in Example 6 is added, this product also crystallizes to a
solid, M.P. about 33-34° C.

Similarly, following the procedure set forth in Example
14 but substituting equivalent amounts of methyl benzoate;
methyl heptynoate; methyl heptenoate and methyl hep-
tanoate for methyl stearate, there are obtained respectively
the benzoic acid; heptynoic acid; heptenoic acid and
heptanoic acid esters:of 10-[3-(2-hydroxyethyl)pipera-
zinopropyli-2-trifluoromethylphenothiazine.

Example 15.—10-13-(2-hydroxyethyl)piperazinopropyl]-
2-trifluoromethylphenothiazine, ester with benzilic acid

(a) To 4.37 g. of 10-[3-(2-hydroxyethyl)piperazino-
propylj-2-trifluoromethylphenothiazine in 5¢ ml. of chlo-
roform is added 2.65 g. of 2,2-bis-phenyl-2-chloroacetyl
chloride in 25 ml. of chloroform. The mixture is re-
fluxed for 24 hours and concentrated to give 10-[3-(2-hy-
droxyethyl) piperazinopropyl] - 2 - triffuoromethylpheno-
thiazine, ester with 2,2-bis-phenyl-2-chloroacetic acid as
a pale yellow oil.

(b) The product from-(a) in 50 ml. of ether, 250 ml.
of water and 0.84 g. of sodium bicarbonate are stirred
and heated at 35° for one hour. . The ether layer is sepa-
rated, dried and concentrated to give 10-[3-(2-hydroxy-
ethyl) piperazinopropyl]-2 - triffuoromethylphenothiazine,
ester with benzilic acid. :

Similarly, following the procedures set forth in Ex-
ample 15, but substituting 10-[3-(2-hydroxyethoxyethyl)-
piperazinopropyll-2-trifluoromethylphenothiazine for 10-
[3-(2-hydroxyethyl) piperazinopropyll - 2 - triffluorometh-
ylphenothiazine yields 10- [3-(2 - hydroxyethoxyethyl)-
piperazinopropyl] - 2 - trifluoromethylphenothiazine, ester
with benzilic acid.

Example 16 —Parenteral formulation A

50 g. of the heptanoic acid ester of 10-[3-(2-hydroxy-
ethyl) piperazinopropyl] - 2 - trifiuoromethylphenothiazine
obtained as in Example 2 is dissolved in 1000 ml. of
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sesame oil, U.S.P. The solution is sterile filtered and
packaged asceptically for parenteral administration.

Example 17 —Parenteral formulation B

A suspension of 56 g. of micronized heptanoic acid ester
of 10-[3-(2-hydroxyethyl)piperazinopropyl]-2 - trifluoro-
methylpkenothiazine, prepared as in Example 2, 0.36 g. of
lecithin, N.F., 0.18 g. of Tween 80 and 1.68 g. of alumi-
num monostearate (purified), diluted to 1000 ml. with
sesame oil is prepared under sterile conditions and pack-
aged aseptically for parenteral administration.

Example 18.—Parenteral formulation C
A solution of 50 g. of the heptanoic acid ester of

10-[3-(2 - hydroxyethyl ) piperazinopropyl] - 2 - triffucro- .

methylphenothiazine, 1.5 g. aluminum monostearate (puri-
fied) diluted to 1000 ml. with sesame oil, U.S.P., is sterile
filtered and packaged aseptically for parenteral ad-
ministrtaion.

This invention may be variously otherwise embodied
within the scope of the appended claims.

What is claimed is:

1. A pharmaceutical composition for parenteral admin-
istration in the treatment of mental disorders, said com-
position characterized by prolonged duration of activity
which comprises, in combination (I) a physiologically ac-
tive compound of the formula

[¢]
g |
CH;CH;CH—N N—-(C]—IzCHzO),—é—Y

()

\g
wherein r is a positive integer of from one to two; X is
selected from the group consisting of chloro and triffuoro-
methyl; and Y is selected from the group consisting of
higher alkyl of from six to fourteen carbon atoms, higher
alkenyl of from six to fourteen carbon atoms, higher
alkynyl of from six to fourteen carbon atoms, tolyl, di-
methyl benzyl, anisyl, and

X

— (CH3) i— (”J—- 0—CH;
wherein 7 is a positive integer of from seven to twelve;
and (II) a stable, non-toxic, pharmaceutically acceptable,
non-agueous liquid carrier selected from the group con-
sisting of vegetable oils, synthetic glycerol esters of long
chain fatty acids and mixtures thereof.

2. A pharmaceutical composition for parenteral ad-
ministration in. the treatment of mental disorders, said
composition characterized by prolonged duration of activ-
ity which comprises, in combination (I) a physiologicaily
active compound of the formula

[¢]
f
?HzCHzCHg—-N N—(CHzCHzO)r—é‘—Y

N %

g/

wherein r is a positive integer of from one to two; X is
selected from the group consisting of chloro and trifluoro-
methyl; and Y is selected from the group consisting of
higher alkyl of from six to fourteen carbon atoms, bigher
alkenyl of from six to fourteen carbeon atoms, higher
alkynyl of from six to fourteen carbon atoms, tolyl, di-
methyl benzyl, anisyl, and

o}
—(CHz) v— g— O0—CH;
wherein # is a positive integer of from seven to twelve;
and (II) a stable, non-toxic, pharmaceutically acceptable,
non-aqueocus liquid carrier selected from the group con-
sisting of vegetable oils, synthetic glycerol esters of long
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chain fatty acids and mixtures thereof; wherein the con-
centration of the said physiclogically active compound is
from about 20 mg./ml. to about 300 mg./ml.

3. A pharmaceutical composition for parenteral admin-
istration in the treatment of mental disorders, said com-
position characterized by prolonged duration of activity
which comprises, in combination (I) the higher alkanoic
acid ester of from seven to fifteen carbon atoms of 10-[3-
(2 - hydroxyethyl) piperazinopropyl] - 2 - trifltuoromethyl-
phenothiazine and (II) a stable, non-toxic, pharmaceuti-
cally acceptable, non-agueocus Iiquid carrier selected from
the group consisting of vegetable oils, synthetic glycerol
esters of long chain fatty acids and mixtures thereof.

4. A pharmaceutical composition for parenteral admin-
istration in the treatment of mental disorders, said com-
position characterized by prolonged duration of activity
which comprises, in combination (I) the higher alkanoic
acid ester of from seven to fifteen carbon atoms of 10-[3-
(2 - hydroxyethyl ) piperazinopropyl] - 2 - triftuoromethyl-
phenothiazine and (II) a stable, non-toxic, pharmaceuti-
cally acceptable, non-agueous liquid carrier selected from
the group consisting of vegetable oils, synthetic glycerol
esters of long chain fatty acids and mixtures thereof;
wherein the concentration of the said higher alkanoic acid
ester is from about 20 mg./ml. to about 300 mg./ml

5. A pharmaceutical composition for parenteral admin-
istration in the treatment of mental disorders, said com-
position characterized by prolonged duration of activity
which comprises, in combination (I) the decanoic acid
ester of 10-[3-(2-hydroxyethyl)piperazinopropyll-2-tri-
fluoromethylphenothiazine and (II) a stable, non-toxic,
pharmaceutically acceptable, non-agueous liguid carrier
selected from the group consisting of vegetable oils, syn-
thetic glycerol esters of long chain fatty acids and mix-
tures thereof; wherein the concentration of the said dec-
anoic acid ester of 10-[3-(2-hydroxyethyl) piperazinopro-
pyll-2-triflucromethylphenothiazine is from about 20
mg./mi. to about 300 mg./ml.

6. A pharmaceutical composition for parenteral admin-
istration in the treatment of mental disorders, said com-
position characterized by prolonged duration of activity
which comprises, in combination (I) the decanocic acid
ester of 10-[3-(2-hydroxyethyl)piperazinopropyl]-2-tri-
fiuoromethylphenothiazine and (If) a stable, ncn-toxic,
pharmaceutically acceptable, non-aqueous liquid carrier
selected from the group consisting of vegetable oils, syn-
thetic glycerol esters of long chain fatty acids and mix-
tures thereof.

7. The method of treating patients for mental disorders
which comprises parenterally administering once every
two to three weeks to the said patients a small but effec-
tive amount of a composition comprising, in combination
(I) a physiologically active compound of the formula

(o]
N—(CﬂzcﬂaO)r—g—Y

C|H20HzCHz—N
\/N\\ B
N \g/

wherein » is a positive integer of from one to two; X is
selected from the group consisting of chloro and triffuoro-
methyl; and Y is selecied from the group consisting of
higher alkyl of from six to fourteen carbon atoms, higher
alkenyl of from six to fourteen carbon atoms, higher
alkynyl of from six to fourteen carbon atoms, tolyl, di-
inethyl benzyl, anisyl and
0

—(CHz)n—g—O—Cﬂz
wherein # is a positive integer of from seven to twelve;
and (II) a stable, non-toxic, pharmaceutically acceptable,
non-aqueous liquid carrier selected from the group con-
sisting of vegetable oils, synthetic glycerol esters of long
chain fatty acids and mixtures thereof.
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8. The method of treating patients for mental dis-
orders which comprises parenterally administering once
every two to three weeks to the said patlentb about one
milliliter of a composition comprising, in combination (I)
a physiologically active compound 'of the formula
o

I
CHZCHzCHz—N C—-Y

490)

N—(CHZCH?O)r

wherein 7 is a positive integer of from one to two; X is:

selected from the group consisting of chloro and trifluoro-
methyl; and Y is selected from the group consisting of
higher alkyl of from six to fourteen carbon atoms, higher
alkenyl of from six to fourteen carbon atoms, higher
alkynyl of from six to fourteen carbon atoms, tolyl, di-
methyl benzyl, anisyl, and

—(CHz)»— (JJ——O CI;

wherein # is a -positive integer of from seven to twelve;
and (II) a stable, non-toxic, pharmaceutically acceptable,

non-aqueous liguid carrier selected from the group con-:

sisting of vegetable oils, synthetic glycerol esters of long
chain fatty acids and mixtures thereof; wherein the con-
centration of the said physiologically active compound is
from about 20 mg./ml. to about 300 mg./mlL

- ® A method of treating patients for mental disorders
which coniprises parenierally administering once every
two to three weeks, to the said patients about one milliliter
of a composition comprising, .in combination, the hep-
tanoic acid ester of 10-[3-(2-hydroxyethyl)piperazino-
propyl]-2-triflucromethylphenothiazine and a stable, non-
toxic, ‘pharmaceutically acceptable non-aqueous liquid
carrier selected. from the group. consisting of vegetable
oils, synthetic glycerol esters of long chain fatty acids and
mixtures thereof; wherein the concentration of the said
heptanoic acid ester of 10-[3-(2-hydroxzyethyl)piperazino-
propyl]-2-trifluoromethyiphenothiazine is from about 20,
mg./ml. to about 300 mg./ml.

10. A method of treating patients for mental disorders
which comprises parenterally administering: once  every
two to three weeks, to the said patients about one milliliter
of a composition comprising, in combination, the higher
alkanoic acid ester of from seven to fifteen carbon atoms
of 10-[3-(2-hydroxyethyl)piperazinopropyl}-2 - triffuoro-
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methylphenothiazine and a stable, non-toxic, pharmaceu-
tically acceptable non-agueous liguid carrier selected from
the group consisting of vegetable oils, synthetic glycerol
esters. of long -chain fatty acids and :mixtures -thereof;
wherein the concentration of the said higher alkanoic acid
ester of from seven to fifteen carbon atoms- of 10-[3-(2-
hydroxyethyl)plperazmopropyl] -2 - trifftuoromethylpheno-
thiazine is from about 20 mg:/mk. to ‘about 300 mg./ml.

11. A method of treating patients for mental disorders
which comprises parenterally administering once: every
two to three weeks, to the said patients about one milliliter
of a compositicn comprising, in combination, the decanoic
acid ester of 10-[3-(2-hydroxyethyl) piperazinopropyl]-2-
trifluoromethylphenothiazine and a stable non-toxic, phar-
maceuntically acceptable non-aqueous liquid carrier se-
lected from the group comsisting of: vegetable oils, syn-
thetic glycerol esters of long chain fatty acids and mix-
tures thereof; wherein the concentration-of the said dec-
anoic acid’ ester of '10-[3-(2-hydroxyethyl)piperazino-
propyl]-2-trifiuoromethylphenothiazine is from about 20
mg./ml. to about 300 mg./ml
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