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1
PHARMACEUTICAL COMPOSITIONS AND
METHODS OF INHIBITING GASTRIC ACID
SECRETION

This application is a continuation-in-part of applica-
tion Ser. No. 322,572, filed Jan. 10, 1973, now U.S.
Pat. No. 3.860,592.

This invention relates to new 2-alkoxy(and 2-amino )-
3-amino-2-heterocyclic-thiopropanamides having
pharmacological activity. In particular, these com-
pounds inhibit gastric acid secretion.

The compounds of this invention are represented by
the following formula:

FORMULA 1
li-(:x
fH S

in which:

R, is 2-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyrazinyl,
2-pyrrolyl, 2-quinolyl, 2-thiazolyl or 4-thiazolyl,

R, is lower alkoxy, allyloxy, cyclopropane methoxy,
di-lower alkylamino, piperidino, pyrrolidino, N-
lower alkylpiperazino or morpholino;

R; is di-lower alkylamino, piperidino, pyrrolidino, N-
lower alkylpiperazino or morpholino;

R, is NH-(lower alkyl), N(lower alkyl),, NH-phenyl,
NH—(CH,),-cycloalkyl, said cycloalkyl having
3-6 carbon atoms, or NH—Rj;

nis O or 1 and

R; is allyl or propargyl optionally substituted by
methyl or ethyl groups, said R; having 3-6 carbon
atoms.

This invention also includes pharmaceutically ac-
ceptable acid addition salts of the compounds of For-
mula I.

The pharmacologically active compounds of this in-
vention have the basic structure of Formula I. How-
ever, it is apparent to one skilled in the art that well
known nuclear substituents such as lower alkyl, lower
alkoxy or halogen may be incorporated on the hetero-
cyclic rings. These substituted compounds are used as
are the parent compounds.

In the compounds of Formula I, preferably R; is mor-
pholino. Also, preferably R, is 2-pyridyl. R, is prefera-
bly lower alkoxy.

Prefcrred compounds of this invention are repre-
sented by Formula I in which R, is 2-pyridyl, R, is
methoxy. Ry is morpholino and R, is NH-methyl, NH-
ethyl, NH—(CH,),-cycloalkyl or NH-allyl.

A particularly advantageous compound of this inven-
tion is 2-methoxy-N-mcthyl-3-morpholino-2-(2-
pyridyl)thiopropanamide.

The compounds of this invention produce inhibition
of gastric acid secretion. This activity is demonstrated
by administration to pylorus ligated rats at doses of
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about 10 mg./kg. to about 50 mg./kg. orally. In this pro-
cedure, compounds which produce an increase in gas-
tric pH or a decrease in the volume of gastric juice or
both are considered active.

These compounds show antiulcer activity, for exam-
ple in the restraint-stress method in which on oral ad-
ministration to rats these compounds inhibit the devel-
opment of experimental ulcers.

The compounds of this invention are prepared by the
following procedures:

I.

Tn
CH. S

S
Il Ll

R.——('IH——-C-—Rq + CH,0 + H—R, —»R,——CI‘— C— R,

R. R~

The terms R,-R, are as defined above.

According to procedure I, a 2-alkoxy(or 2-amino)-2-
heterocyclic-thioacetamide is reacted with formalde-
hyde and an amine. The reaction is preferably carried
out by reacting the thioamide with a slight excess of
formaldehyde and amine in alcoholic solution, prefera-
bly at elevated temperature, for example at reflux tem-
perature.

1I.

ll%

0 CH,
/ N\ H—R, [
R,CH=CH, — R,—CH—CH, /™ R,—CH

OH

|

llla
CH,
base |
—— R;,—CH
| R'NCS |
R.'

The terms R, and R, are as defined above; R,’ is lower
alkoxy, allyloxy or cyclopropanecmethoxy; R’ is lower
alkyl, phenyl, (CH,),~cycloalkyl or R;; R, is NH-
(lower alkyl), NH-phenyl, NH—(CH,),-cycloalkyl or
NH—R;; and 1 and R; are as defined above.

According to procedure II, the vinyl group of a vinyl
heterocycle is oxidized to the ethylene oxide ring and
the resulting compound is reacted with an amine to
give a 2-heterocyclic-2-hydroxyethylamine. The hy-
droxy group is converted to an ether (R,’) by standard
procedures and the resulting 2-alkoxy compound is re-
acted with a strong basc such as phenyl or butyl lithium
and then with an appropriate isothiocyanate to give N-
substiituted 2-alkoxy-3-amino-2-heterocyclic-
thiopropanamides of this invention.

The thioacetamide starting materials in the above
procedure arc preparcd by the following procedures:

base

| R'NCS |
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I '
R — 'R,——(,‘H—C——NH:

3
B. o o
R.—CHz—él—O—-R” N R,—C‘H-—('_l_()_
Ry Ry
s s ’ l
R,—CH——lcl—R4 — R.—CH—ﬁ‘—NHZ e—— R,—CH—CN
R, R, &,
C. R,—CHO +R,"—H +R"—CN  — - R,—~CH—CN
R,

| Il
Ri—CH—C—R, «— R,——(ITH—C—NHZ
R’ R,

The terms R;, Ry, Ry, R’, Ry’ and R’ are as defined
above; R’ is lower alkyl, preferably methyl or ethyl;
R’'" is an alkali metal; and R,"’ is di-lower alkylamino,
piperidino, pyrrolidino, N-lower alkylpiperazino or
morpholino.

According to procedure A, an alkoxymethyl or ami-
nomethyl heterocycle is reacted with a strong base such
as phenyl or butyl lithium and then with an appropriate
isothiocyanate to give the N-substituted 2-alkoxy(and
2-amino)-2-heterocyclic-thioacetamides.

The alkoxymethyl-heterocycles are prepared by re-
acting a halomethyl-heterocycle with an alkoxide, such
as sodium  alkoxide, or alternatively, by reacting a
heterocyclic-methanol with an appropriate halide, for
example a lower alkyl, allyl or cyclopropanemethyl
chloridc or bromide, in the presence of a base such as
sodium hydride.

According to procedure B, a lower alkyl 2-heterocy-
clic-acetate is converted to the 2-alkoxy compound by
reacting with N-bromo or N-chlorosuccinimide and re-
acting the resulting 2-bromo or 2-chloro compound
with a sodium alkoxide; the resulting lower alkyl 2-
alkoxy-2-heterocyclic-acetate is converted to the cor-
responding acetamide by reacting with ammonium hy-
droxide; the acetamide is dehydrated to give the corre-
sponding nitrile and the 'nitrile is converted to a 2-
alkoxy-2-heterocyclic-thioacetamide by reacting with
hydrogen sulfide in the presence of a base such as an
amine or by reacting with ammonium polysulfide or,
alternativcely, the acetamide is reacted with phosphorus
pentasulfide to give the corresponding thioacetamide.
The N-substituted thioacetamides may be prepared by
reacting the N-unsubstituted compounds with the ap-
propriate amine.

The lower alkyl 2-alkoxy-2- hetcrocych(, -acetate in-
termediates in procedure B may also be prepared by
reacting an alkoxymethyl-heterocycle (which is an in-
termediate in procecdure A) with a strong base such as
phenyl lithium and a lower alkyl chloroformate.

Alternatively, the N-substituted 2-alkoxythioaceta-
mide starting materials may be prepared by the follow-
ing procedures:

a. reacting a lower alkyl 2-alkoxy-2-heterocyclic-
acetatc with the appropriate substituted amine and
trecating the resulting N-substituted 2-alkoxy-2-
heterocyclic-acetamide with phosphorus pentasul-
fide;

b. reacting an alkoxymethyl-heterocycle with a
strong base such as phenyl lithium and a N,N-di-
lower alkylcarbamoyl chloride and treating the re-
sulting  N,N-di-lower alkyl-2-alkoxy-2-heterocy-
clic-acetamide with phosphorus pentasulfide;
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c. reacting an alkoxymethyl-heterocycle with -a
strong base such as phenyl lithium and a N,N-di-
lower alkyl-thiocarbamoyl chloride.

According to procedure C, a heterocyclic-
carboxaldehyde, an amine and an alkali metal cyanide
are reacted, preferably in the presence of acid, to give
a 2-amino-2-heterocyclic-acetonitrile which is con-
verted to a 2-amino-2-heterocyclic-thioacetamide by
reacting with hydrogen sulfide in the presence of base
such as an amine or by reacting with-ammonium poly-
sulfide. The = corresponding  N-substituted  thi-
oacetamimdes are prepared by reacting the N-
unsubstituted compounds with the appropriate amine.

The pharmaceutically acceptable, acid addition salts
of the compounds of Formula I are formed with organic
and inorganic acids by methods known to the art. For
example, the base is reacted with an organic or inor-
ganic acid in aqueous miscible solvent, such as acetone
or ethanol, with isolation of the salt by concentration
and cooling or in aqueous immiscible solvent, such as
ethyl ether or chloroform, with the desired salt separat-
ing directly. Exemplary of the salts which are included
in this invention are maleate, fumarate, succinate, oxa-
late, benzoate, methanesulfonate, ethancdisulfonate,
benzencsulfonate; acetate, propionate, tartrate, citrate,
camphorsulfonate, hydrochloride, hydrobromide, sul-
fate, sulfamate, phosphate and nitrate salts.

The compournids of this invention are administered
internally either parenterally, rectally or, preferably,
orally. in an amount to produce the desired blOlOglCdl
activity.

Preferably, the compounds are administered in con-
ventional dosage forms prepared by combining an ap-
propriate dosc of thc compound with standard
pharamaceutical carriers..

Pharmaceutical compositions havm,g_, gastric dud se-
cretion inhibitory acitivty, in dosage unit form, com-
prising a pharmaceutical carrier and a gastric-acid se-
cretion inhibiting amount of a compound of Formula I
or a pharmceutically acceptable acid addition salt
thereof are objects of this invention.

The pharmaceutical carrier may be for example: a
solid or a liquid. Exemplary of solid carriers are lactose,
magnesium stearate, terra alba, sucrose, tale, stearic
acid, gelatin, agar, pectin, acacia or cocoa butter. The
amount of solid-carricr will vary widely but preferably
will be from about:25 mg. to-about 1 gm. Exemplary of
liquid carriers are syrup,-peanut oil, olive oil, sesame
oil, propylene glycol, polyethylene glycol (mol. wt.
200-400) and water. The carrier or diluent may- in-

* clude a time delay material well known to the art such
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S
as, for example, glyceryl monostearate or glyceryl dis-
tearate alone or with a wax.

A wide varicty of pharmaceutical forms can be em-
ployed, for example the preparation may take the form
of tablets, capsules, powders, suppositories, troches,
lozenges, syrups, emulsions, sterile injectable liquids or
liquid suspensions or solutions.

The pharmacecutical compositions are prepared by
conventional techniques involving procedures such as
mixing, granulating and compressing or dissolving the
ingredicnts as appropriate to the desired preparation.

The methods of inhibiting gastric acid secrction in
accordance with this invention comprise administering
internally to an aminal an effective amount of a com-
pound of Formula I or a pharmaceutically acceptable
acid addition salt thereof. The active ingredients will
preferably be administered in dosage unit form as de-
scribed above. - .

The compounds of this invention will be: adminis-
tered in a daily dosage regimen of from about 10 mg.
to about 2 g., preferably from about 25 mg. to about 1
g. Advantageously, equal doscs will be administered 1
to 4 times per day. Dosage units will contain from
about 10 mg. to about 500 mg., preferably from about
25 mg. to about 250 mg.. of the active ingredient.

When administration is carricd out as described
above, gastric acid secretion is inhibited.

One skilled in the art will recognize that in determin-
ing the amounts of the active ingredients in the claimed
compositions and used in the claimed methods, the ac-
tivity of the chemical ingredient as well as the size of
the host animal must be considered.

It will be apparent to one skilled in the art that the
compounds of this invention have an asymmetric car-
bon atom and thus may be present as optical isomers.
The connotation of the formulas presented herein is to
include all isomers, the separated isomers as well as
mixtures thercof. Preferably, the optically active thio-
propanamides are prepared by the use of optically ac-
tive strong acids, such as camphorsulfonic acid, dibenz-
oyltartaric acid or phenethylsulfamic acid, to separate
the optical isomers of the thiopropanamides.

The terms “lower alkyl™ and “lower alkoxy™ where
used hercin denote groups having 1-4 carbon atoms
and “‘halogen™ denotes chloro, bromo or fluoro.

The following examples are not limiting but are illus-
trative of the compounds of this invention and pro-
cesses for their preparation.

EXAMPLE 1

2-(Chloromethyl)pyridine hydrochloride (16.3 g,
0.1 mole) is dissolved in 100 ml. of methanol. Freshly
prepared sodium methoxide (5 g., 0.22 mole of sodium
dissolved in 150 ml. of methanol) is added dropwise.
The resulting mixture is heated at reflux for 18 hours,
then filtered. The filtrate is concentrated. Water and
ether are added, the aqueous phasc is extracted with
cther and the combined cthereal phases are washed
with water and saturated aqueous sodium chloride,
then dried over magnesium sulfate, concentrated. and
distilled to give 2-(methoxymethyl)pyridine.

Alternatively, 0.1 mole of 2-(chloromethyl)pyridine
and 0.11 mole of sodium methoxide . are used in the
above procedure to give 2-(methoxymethyl)pyridine.

Also. 2-(methoxymethyl)pyridine is prepared by the
following alternative procedurc. A mixturc of 10.9 g. of
2-pyridinemethanol and 2.4 g. of sodium hydride in 50
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ml. of dimethylsulfoxide is warmed on a steam bath for
15 minutes, then cooled to room temperature. Methyl
iodide (14.2 g.) is added and then the mixture is heated
at 40°C. for 1 hour. Water (150 ml.) is then added and
the mixture is extracted with ether. The extracts are
dried, concentrated and distilled to give 2-(methox-
ymethyl)pyridine.

2-(Methoxymethyl)pyridine (4.4 g., 0.036 mole),
dissolved in 25 ml. of dry benzene, is added dropwise
to 20 ml. of 2M phenyl lithium (0.04 mole) in ben-
zene/ether with cooling. The mixture is stirred for 30
minutes, then methyl isothiocyanate (2.6 g., 0.03
molce), dissolved in 40 ml. of dry benzene, is added
dropwise with cooling. The resulting solution is stirred
overnight. An equal volume of water is added and the
solution is cooled and made acidic with 10% hydro-
chloric acid. The phases are separated, the organic
phasc is washed with water and the combined aqueous
phases are made basic to about pH 9, then extracted
with chloroform. The chloroform extracts are washed
with water and dried over magnesium sulfate. Filtration
and removal of solvent gives a residue which is recrys-
tallized from isopropyl ether/ethanol to give 2-
methoxy-N-methyl-2-(2-pyridyl)thioacetamide, m.p.
104°-105°C.

A solution of 1.96 g. (0.01 mole) of 2-methoxy-N-
methyl-2-(2-pyridyl)thioacctamide in 20 ml. of metha-
nol is treated with 1.3 g. (0.015 mole) of morpholine
and 0.45 g. (0.015 mole) of formaldehyde. The mixture
is rcfluxed for 48 hours. The solvents are removed in
vacuo. The residue is recrystallized twice from 2-
propanol to give 2-methoxy-N-methyl-3-morpholino-2-
(2-pyridyl)thiopropanamide, m.p. 128°<132°C.

EXAMPLE 2

By the procedure of Example 1, using in place of so-
dium methoxide, the following sodium alkoxides:

sodium ethoxide

sodium propoxide

sodium butoxide

sodium allyloxide

sodium cyclopropanemethoxide
the following thioacetamides are obtained, respec-
tively: '

2-ethoxy-N-methyl-2-(2-pyridyl )thioacetamide

N-methyl-2-propoxy-2-( 2-pyridyl)thioacetamide

2-butoxy-N-methyl-2-(2-pyridyl)thioacetamide

2-allyloxy-N-methyl-2-(2-pyridyl)thicacetamide
2-cyclopropanemethoxy-N-methyl-2-(2-
pyridyl)thioacetamide.

Reacting the above prepared thioacetamides with
formaldchyde and morpholine by the procedure of Ex-
ample | gives the following products, respectively:

2-cthoxy-N-methyl-3-morpholino-2-( 2-pyridyl)thio-

propanamide

N-methyl-3-morpholino-2-propoxy-2-( 2-pyridyl)thi-

opropanamide
2-butoxy-N-methyl-3-morpholino-2-( 2-pyridyl)thio-
propanamide
2-allyloxy-N-methyl-3-morpholino-2-(2-pyridyl)thi-
opropanamidc
2-cyclopropanemethoxy-N-methyl-3-morpholino-2-
(2-pyridyl)thiopropanamidec.

EXAMPLE 3

By the procedure of Example 1, using in place of 2-
(chloromethyl)pyridine, the following:
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2-(chloromethy!)pyrazine
2-(chloromethyl)quinoline
2-(chloromethyl)thiazole'
4-(chloromethyl)thiazole

the following thioacetamides are obtamed respectively: 5
2-methoxy-N-methyl-2-(2- pyrazmyl)thlodcetamldc
2-methoxy-N-methyl-2-(2-quinolyl)thioacetamide
2-methoxy-N-methyl-2-(2-thiazoylyl )thioacetamide
2-methoxy-N-methyl-2-(4-thiazolyl)thioacetamide.
The above prepared thioacetamides are reacted with

formaldehyde and morpholine by the procedure of Ex-
ample 1 to give the following products, respectively:
2-methoxy-N-methyl-3-morpholino-2-(2-pyrazinyl)-
thiopropanamide
2-methoxy-N-methyl-3-morpholino-2-(2-quinolyl)-
thiopropanamide
2-methoxy-N-methyl-3-morpholino-2-(2-thiazolyl)-
thiopropanamide
2-methoxy-N-methyl-3- morpholmo 2- (4 thxazolyl)-
thiopropanamide.

EXAMPLE 4

A mixture of 6.3 g. of 2-pyrrolemethanol and 25 ml.
of thionyl chloride is heated on a steam bath for 4
hours. The mixture is then concentrated under reduced
pressure and the residue is dissolved in water, basified
with 5% aqueous sodium bicarbonate solution and ex-
tracted with ether. The extracts are dried, concentrated
and distilled to give 2-(chloromethyl)pyrrole.

Using 2-(chloromethyl)pyrrole in place of 2-
(chloromethyl)pyridine in the procedure of Example |
gives 2-methoxy-N-methyl-3-morpholino-2-(2-
pyrrolylythiopropanamide.

In the same manner, converting 2-
pyrimidinemethanol to 2-(chloromethyl)pyrimidine
and using 2-(chloromethyl)pyrimidine in the proce-
dure of Example 1, the product is 2-methoxy-N-
methyl-3-morpholino-2-(2-pyrimidyl)thiopropana-
mide.
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EXAMPLE 35

4-Pyrimidinecarboxylic acid is reduced using lithium
aluminum  hydride in  ether to give 4-
pyrimidinemethanol.

4-Pyrimidinemethanol  is  converted to  4-
(chloromethyl)pyrimidine by the procedure of Exam-
ple 4.

Using 4-(chloromethyl)pyrimidine in the procedure
of Example 1, the product is 2-methoxy-N-methyl-3-
morpholino-2-(4-pyrimidyl)thiopropanamide.

EXAMPLE 6

To a solution containing 12.1 g. (0.08 mole) of
methyl 2-(2-pyridyl)acetate in 120 ml. of carbon tetra-
chloride is added 14.8 g. (0.084 mole) of N-
bromosuccinimide and 0.3-g. of dibenzoylperoxide.
The solution is irradiated by means of a sun-lamp
_source until essentially all the solid (succinimide) hae
risen to the top (about 10-15 minutes). 60

The solution is. filtered and the solvent removed
under reduced pressure and without heat to. give
methyl 2-bromo-2-(2-pyridyl)acetate.

The above prepared 2-bromo compound is dissolved
in 100 ml. of dry methanol and freshly prepared sodium
methoxide (0.09 mole) in 100 ml. of dry mcthanol is
added dropwise. Then the mixture is stirred for three
hours at room temperature. The solvent. is removed

8

under reduced-.pressure and without heat to give
methyl 2-methoxy-2-(2-pyridyl)acetate.

The -above - prepared 2-methoxy. compound is dis-
solved in 65 ml. of concentrated ammonium hydroxide
and the solution is stirred for 6.5 hours. The mixture is
then concentrated, dissolved in chloroform and ex-
tracted . twice with brine. The organic phase is dried
over magnesium sulfate and filtered and solvent is re-
moved under reduced pressure to give 2-methoxy-2-(2-
pyridyl)acetamide.

To 20 ml. of dry 1,2-dichloroethane containing 2.0 g.
of sodium chloride is added 3.32 g. of 2-methoxy-2-(2-
pyridyl)acetamide. After stirring at room temperature
for 15 minutes, 1.7 ml. of phosphorus oxychloride is
added. The solution is refluxed for 18 hours. The solu-
tion is then cooled and made basic with 10% aqueous
sodium hydroxide solution. The aqueous phase is ex-:
tracted three times with chloroform and the combined
chloroform extracts are washed three times: with water
and once with brine and dried-over magnesium sulfate.
Filtration, removal of solvent.and distillation in vacuo
gives 2-methoxy-2-(2-pyridyl)acetonitrile, b.p.
72°-76°C./0.:2 mm.

In 125 ml. of dry pyridine containing 4 ml. of tricthyl-
amine is dissolved 2.65 g: (0.018 mole) of 2-methoxy-
2-(2-pyridyl)acetonitrile. Hydrogen sulfide is bubbled
through the solution for 5.5 hours. The solvent is evap-
orated under reduced pressure and chloroform is
added to the residue. The mixture is allowed to stand
at —20°C. for 18 hours. The precipitate is filtered off
and recrystallized from isopropanol to give 2-methoxy-
2-(2-pyridyl)thioacetamide, m.p. 157°-159°C.

A solution of 9.1 g of 2-methoxy-2-(2-
pyridyl)thioacetamide in a 40% aqueous solution of cy-
c]opropylami_ne is heated at reflux for 45 minutes. The
mixture is cooled and 30 ml. of water is:added. The
mixture is extracted with chloroform and the extracts
are dried over magnesium sulfate and concentrated to
give after recrystallizing the residue, N-cyclopropyl-2-
methoxy-2-(2-pyridyl)thioacetamide.

By the procedure of Example 1, reacting the above
prepared thioacetamide with formaldehydc and mor-
pholine gives N-cyclopropyl-2-methoxy-3-morpholino-
2-(2-pyridyl)thiopropanamide.

By the same procedure, using the following cycloalk-
ylamines:

cyclobutylamine

cyclopentylamine

cyclohexylamine
the products are, respectively:

N-cyclobutyl-2-methoxy-3-morpholino-2- (2-~ :

pyridyl)thiopropanamide o

N-cyclopentyl-2-methoxy-3-morpholino-2-(2-

pyridyl)thiopropanamide

N-cyclohexyl-2-methoxy-3- morpholmo -2- (2-

pyridyl)thiopropanamide

EXAMPLE 7.

Using cyclopropancmethyl isothiocyanate in.place of
methyl isothiocyanate:in the procedure of Example ']
gives . N-cyclopropanemethyl-2-methoxy-3-
morpholino-2-( 2-‘pyri'dyl )thiopropanamidc.

EXAMPLE 8

Alternatively, N-cyclopropanemethyl- 2 methoxy 2-
(2-pyridyl)thioacctamide is prepared by thc following
procedure.
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A solution of 6.0 g. of cyclopropanemethylamine hy-
drochloride and 4.7 g. of sodium bicarbonate in 75 ml.
of water is added to 5.4 g. of 2-methoxy-2-(2-
pyridyl)thioacetamide. The reaction mixture is heated
on a steam bath with stirring for 4 hours. The mixture
is then cooled and 25 ml. of water is added. The reac-
tion mixture is extracted three times with chloroform.
The chloroform extracts are combined, dried over
magnesium sulfate and then evaporated. The residue is
purified by ‘“‘dry-column™ chromatography on silica
gel, using ethyl acetate as solvent. Recrystallization
gives N-cyclopropanemethyl-2-methoxy-2-(2-
pyridyl)thioacetamide.

Reacting the above prepared thioacetamide with for-
maldehyde and morpholine by the procedure of Exam-
ple 1 gives N-cyclopropanemethyl-2-methoxy-3-
morpholino-2-(2-pyridyl)thiopropanamide.

Similarly, using in place of cyclopropanemethyla-
mine hydrochloride, the following:

cyclobutanemethyiamine hydrochloride

cyclopentanemethylamine hydrochloride

cyclohexanemethylamine hydrochloride

the products are, respectively:

N-cyclobutanemethyl-2-methoxy-3-morpholino-2-
(2-pyridyl)thiopropanamide

N-cyclopentanemethyl-2-methoxy-3-morpholino-2-
(2-pyridyl)thiopropanamide

N-cyclohexanemethyl-2-methoxy-3-morpholino-2-
(2-pyridyl)thiopropanamide.

EXAMPLE 9

By the procedure of Example 6, using in place of
methyl 2-(2-pyridyl)acetate, the following:
methyl 2-(2-pyrrolyl)acetate
ethyl 2-(2-quinolyl)acetate
ethyl 2-(4-thiazolyl)acetate
ethyl 2-(4-methyl-2-thiazolyl)acetate
ethyl 2-(3-methyl-2-pyrazinyl)acetate
the products are, respectively:
N-cyclopropyl-2-methoxy-3-morpholino-2-( 2-
pyrrolyl)thiopropanamide
N-cyclopropyl-2-methoxy-3-morpholino-2-(2-
quinolyl)thiopropanamide
N-cyclopropyl-2-methoxy-3-morpholino-2-(4-
thiazolyl)thiopropanamide
N-cyclopropyl-2-methoxy-3-morpholino-2-(4-
methyl-2-thiazolyl )thiopropanamide
N-cyclopropyl-2-methoxy-3-morpholino-2-(3-
methyl-2-pyrazinyl)thiopropanamide.
Similarly, the corresponding N-cyclobutyl, N-
cyclopentyl and N-cyclohexyl compounds are pre-
pared.

EXAMPLE 10

By the procedure of Example 8, using the appropri-
ate 2-alkoxy-2-heterocyclic-thioacetamide, prepared
from the corresponding lower alkyl heterocyclicacctate
by the procedure of Example 6, the following products
are obtained:

N-cyclopropanemethyl-2-metho:y-3-morpholino-2-

(2-pyrrolyhthiopropanamide

N-cyclopropanemcthyl-2-methoxy-3-

(2-quinolyl)thiopropanamide
N-cyclopropanemethyl-2-methoxy-3-morpholino-2-
(4-thiazolyl )thiopropanamide.

morpholino-2-
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EXAMPLE 11

2-(Methoxymethyl)pyridine (1.85 g., 0.015 mole) in
15 ml. of dry benzene is added dropwise to a chilled so-
lution of pheny! lithium (8.1 ml. of 2.1 molar solution,
0.017 mole) in' IS ml. of dry benzene. After the addi-
tion is complete, the mixture is stirred at 0°C. for 1
hour. Phenyl isothiocyanate (2.03 g.; 0.015 mole) in 15
ml. of dry benzene is added dropwise and the mixture
is allowed to come to room temperature gradually, then
the mixture is stirred overnight. The mixture is diluted
with 50 ml. of water and acidified with dilute hyro-
chloric acid. The layers are separated and the organic
layer is washed several times with water. The aqueous
layers are combined, basified with dilute aqueous so-
dium hydroxide solution and extracted several times
with chloroform. The chloroform extracts are com-
bined, washed once with brine and dried over magne-
sium sulfate. The solvent is removed under reduced
pressure to give an oil which is placed on a silica gel
“dry-column”, eluting with ethyl acetate to give, after
cooling and recrystallizing from ethy! acetate/hexane,
2-methoxy-N-phenyl-2-(2-pyridyl )thioacetamide, m.p.
97°-98.5°C.

Reacting the above prepared thioacetamide with for-
maldehyde and morpholine gives 2-methoxy-3-
morpholino-N-phenyl-2-( 2-pyridyl ythiopropanamide.

EXAMPLE 12

In the procedure of Example I, using the following in
place of methyl isothiocyanate:
ethyl isothiocyanate
propyl isothiocyanate
butyl! isothiocyanate
the products are, respectively: : ‘
N-cthyl-2-methoxy-3-morpholino-2-( 2-pyridyl)thio-
propanamide
2-methoxy-3-morpholino-N-propyl-2-(2-pyridyl)thi-
opropanamide
N-butyl-2-methoxy-3-morpholino-2-( 2-pyridy! )thio-
propanamide.

EXAMPLE 13

A mixture of 18.1 g. of methyl 2-methoxy-2-(2-
pyridyl)acetate and 10 g. of dimethylamine in ethanol
is stirred at room temperature for 26 hours. The mix-
ture is concentrated, dissolved in chloroform and ex--
tracted with brine.- The organic phase is dried over
magnesium sulfate and filtered and the solvent is re-

moved under reduced pressure to give 2-methoxy-N,N-
dimethyl-2-(2-pyridyl)acetamide.

Alternatively, 2-methoxy-N,N-dimethyl-2-(2-
pyridyl)acetamide is prepared by the following proce-
dure. 2-Methoxy-2-(2-pyridyl)acetyl chloride hydro-
chloride, 22 g., [prepared by reacting 2-methoxy-2-(2-
pyridyl)acetic acid in benzene with thionyl chloride] in
100 ml. of chloroform is added dropwise and with cool-
ing to 50 g. of dimethylamine in 100 ml. of chloroform.
The mixture is stirred for four hours, then 50 ml. of 5%
aqucous sodium hydroxide is added and the chloroform
solution is dried and concentrated to give 2-methoxy-
N,N-dimethyl-2-( 2-pyridyl )acetamide.

Phosphorus pentasulfide (4 g.) is added to 9.7 g. of
2-methoxy-N,N-dimethyl-2-(2-pyridyl Jacetamide in 25
ml. of pyridine. The mixture is heated on a steam bath
for two hours, then 250 ml. of water and 10 ml. of 5%
aqueous sodium hydroxide solution are added. The
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mixture is extracted with chlorform and the extracts
are dried and concentrated and the residue is recrystal-
lized to give 2-methoxy-N,N- dlmcthyl 2 (2 pyrldyl)-
thioacetamide.

By the procedure of Example I, rcactlng thc abow_
prepared thioacetamide with formaldehyde and mor-
pholine gives 2-methoxy-N,N-dimethyl-3-morpholino-
2-(2-pyridyl)-thiopropanamide.

EXAMPLE 14

Alternatively, 2-méthoxy-N,N-dimethyl-2-( 2-
pyridyl)thioacetamide is prepared by the following pro-
cedures.

To .0.10 mole of phenyl lithium in. 100 ml.- of ben-
zenefether at 0°C. is added dropwise 10.6 g. (0.084
mole) of 2-(methoxymethyl)pyridine dissolved in 75
ml. of benzene. To this mixture is added dropwisc 10.0
g. (0.081 mole) of N,N-dimethyithiocarbamoyl chlo-
ride in 100 ml. of benzene. The resulting mixture is
stirred at room temperature overnight, then poured
into 100 ml. of water and acidificd. The organic phase
is extracted once with dilutc aqueous acid. The com-
bined aqucous phases are extracted twice with ether,
then made basic to about pH 10 and extracted thrce

times with chloroform. The combined chloroform ex- <

tracts are dried over magnesium sulfate and the solvent
is removed by evaporation. The residue is chromato-
graphed, then distilled in vacuo to give 2-methoxy-
N,N-dimethyl-2-(2-pyridyl)thioacetamide.

Alternatively, -using N,N-dimethylcarbamoy! chlo-
ride in the above procedure gives 2-mcthoxy-N,N-
dimethyl-2-(2-pyridyl)acetamide which is converted to
the thioacetamide by reaction with phosphorus penta-
sulfide by the procedure described in-Example 13.

Also, by the. procedure of Example 1, reacting 2-
methoxy-N,N-dimethyl-2-(2-pyridyl)thicacctamide
with formaldehyde and morpholine, the product is 2-
methoxy-N,N-dimethyl-3-morpholino-2-(2-pyridyl ) thi-
opropanamide.

EXAMPLE 15

Using the following N,N-di-lower alkylthiocarbamoyl
chloride compounds in the procedure of Example 14:
N,N-diethylthiocarbanoyl chloride
N,N-dipropylthiocarbamoyl chloride
N,N-dibutylthiocarbamoyl chloride
the products are, respectively:
N,N-diethyl-2-methoxy-3-morpholino-2-(2-pyridyl )-
thlopropanamldc
2-methoxy-N,N-dipropyl-3- morpholmo 2-(2-
pyridyl)thiopropanamide
N,N-dibutyl-2-methoxy-3- morpholmo- -(2-pyridyl)-
thiopropanamide.

EXAMPLE 16

A solution of 9.95 g. (0.081 mole) of 2-(mecthoxyme-
thyl)pyridine in 80 ml. of dry benzene is added drop-
wise to a chilled solution of 40 ml. (0.084 molc) of phu,—
nyl lithium in 80 ml. of dry benzene. The mixture is
stirred at 0°C. for 1 hour after the addition is complcte.
Then 8.02 g. of allyl isothiocyanate in 50 ml. of ben-
zene is added dropwise and the mixture is allowed to
come to room temperature gradually. The mixture is
then diluted with 500 ml. of water and acidificd with
10% hydrochloric acid. The layers are separated and
the organic layer is washed several times with water.
The aqueous layers are combined, neutralized with
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10% aqueous. ‘sodium - hydroxide solution and then
brought to pH 9 with 5% aqucous sodium bicarbonate
solution; then extracted with chloroform. The chloro-
form extracts arc washed once with brine and dried
over magnesium sulfate. The solvent:is removed and
the residue is chromatographed on a silica- gel column,
eluting with ethyl acetate. The fractions containg the
product are combined and evaporated and the residue
is recrystallized from ethyl acetate/hexane to give N-
allyl-2-methoxy-2- (7-pyr1dyl)thloacetamxde m.p.
59.5°-60°C.

Reacting N-allyl-2-methoxy- 2.(2-
pyndyl)thloacctdmldc with formdldehydc and morpho-
line by the procedure of Example 1 gives N-allyl-2-
methoxy-3-morpholino-2- ~(2- pyridyl)thiopropanamide.

EXAMPLE 17

To a solution containing 12.1 g (0.08 mole) of
methyl 2-(2-pyridy!)acetate in 120 ml. of carbon tetra-
chloride is added 14.8 g. (O. 084" mole) of N-
bromosuccinimide and 0.3 ‘g. of dibenzoylperoxide.
The solution is. irradiated by means of a sun-lamp
source until essentially all the solid (succinimide) hds
risen to the top (about 10-15 minutes).

The solution is filtered and the solvent removed
under reduced pressure and without hcat to gwe
methyl 2-bromo-2-(2-pyridyl)acetate.

The above prepared 2-bromo compound is dissolved
in 100 ml. of dry methanol and freshly prepared sodium
methoxide (0.09 mole) in 100 ml. of dry methanol is
added dropwisc. Then the mixture is stirred for 3 hours
at room temperature. The solvent is removed under re-
duced pressure and without heat to give methyl 2-
mcthoxy-2-(2-pyridyl)acetate. :

The above prepared 2-methoxy compound is dlS-
solved in 65 ml. of concentrated ammonium hydroxide
and the solution is stirred for 6.5 hours. The mixture is
then concentrated, dissolved in chloroform and ex-
tracted twice with brinc. The organic phase is dried
over magnesium sulfate and filtered and solvent is re-
moved under reduced pressure to give 2-methoxy-2-(2-
pyridyl)acctamide.

To 20 ml. of dry 1,2-dichloroethane contamlng 20¢g.
of 'sodium chloride is added 3.32 g. of 2-methoxy-2-(2-
pyridyl)acctamide. After stirring at room temperature
for 15 minutes, 1.7 ml. of phosphorus oxychloride is
added. The solution is refluxed for 18 hours. The solu-
tion is then cooled and made basic with 10% aqueous
sodium hydroxide solution. The aqueous phase is ex-
tracted threc times with chloroform and the combined
chloroform extracts are washed threc times with water
and once with brine and dried. over magancsium sul-
fate. Filtration, removal of solvent and distillation in
vacuo gives 2-mcthoxy-2-(2-pyridyl)acetonitrile, b.p.
72°-76°C./0.2 mm.

In 125 ml. of dry pyridine containing 4 ml. of triethyl-
amine is dissolved 2.65 g. (0.018 mole) of 2-methoxy-
2-(2-pyridyDhacetonitrile. Hydrogen sulfide is bubbled
through the solution for 5.5 hours. The solvent is evap-
orated under reduced pressure and chloroform is
added to the residue. The mixture is allowed to stand
at —20°C. for 18 hours. The precipitate is filtered off
and recrystallized from isopropanol to'give 2-methoxy-
2-(2-pyridyl)thicacetamide, m.p. 157°-159°C.

To 4.4 g (0.026 mole) of 2-methoxy-2-
pyridyl)thioacetamide in 20. ml. of water at 0°C. is
added 2.9 g. (0.053 mole) of proparglyamine with stir-

(2-
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ring and the resulting suspension is allowed to stand
overnight at 5°C. Ethanol (5 ml.) is added and the mix-
ture is stirred for 5 hours, then extracted with dichloro-
methane. The extracts are dried and concentrated. The
residue is chromatographed on a silica gel “dry-
column™, using 1:10 ethyl acetate/ether as the cluant.
The product fraction is treated with charcoal, filtered,
concentrated and the residue is recrystallized from
benzene/ligroin to give 2-methoxy-N-propargyl-2-(2-
pyridyl)thioacetamide.

The above prepared thioacetamide is reacted with
formaldehyde and morpholine by the procedure of Ex-
ample 1 to give 2-methoxy-3-morpholino-N-propargyl-
2-(2-pyridyl)thiopropanamide.

By the same procedure, using in place of proparglya-
mine, the following amines:

I-methylallylamnine

2-cthylallylamine

2-butenylamine

4-methyl -2-pentenylamine

2-butynylamine

2-pentynylaminc

1-ethyl-1-methyl-2-propynylamine
the products are, respectively:

2-methoxy-N-( 1-methylallyl)-3-morpholino-2-( 2-

pyridyl)thiopropanamide

N-(2-ethylallyl)-2-methoxy-3-morpholino-2-( 2-

pyridyl)thiopropanamide

N-(2-butenyl)-2-methoxy-3-morpholino-2-( 2-

pyridyl)-thiopropanamide
2-methoxy-N-(4-methyl-2-pentenyl)-3-morpholino-
2-(2-pyridyl)thiopropanamide

N-(2-butynyl)-2-methoxy-3-morpholino-2-( 2-

pyridyl)-thiopropanamide

2-mcthoxy-3-morpholino-N-( 2-pentynyl )-2-( 2-

pyridyl)thtopropanamide

N-( I-ethyl- I-methyl-2-propynyl)-2-methoxy-3-

morpholino-2-( 2-pyridyl)thiopropanamide.

EXAMPLE 18

Using piperidine in place of morpholine in the proce-
durc of Example 1, the product is 2-methoxy-N-
methyl-3-piperidino-2-( 2-pyridyl))thiopropanamide.

Similarly, using pyrrolidine, the product is 2-
methoxy-N-methyl-3-pyrrolidino-2-( 2-pyridyl)thio-
propanamide.

By the same procedure, using 1-methylpiperazine,
the product is 2-mcthoxy-N-methyl-3-(4-
methylpiperazino)-2-( 2-pyridyl)thiopropanamide.

EXAMPLE 19

Using dicthylamine in place of morpholine in the pro-
cedure of Example 1, the product is 3-diethylamino-2-
methoxy-N-methyl-2-( 2-pyridyl)thiopropanamide.

Similarly, using the following amines:

dimethylamine

dipropylamine

dibutylamine
the products are, respectively:

3-dimethylamino-2-methoxy-N-methyl-2-(2-

pyridy)thiopropanamide
3-dipropylamino-2-methoxy-N-methyl-2-( 2-pyridyl )-
thiopropanamide
3-dibutylamino-2-methoxy-N-methyl-2-(2-pyridyl )-
thiopropanamide.
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EXAMPLE 20
By the procedure of Example [, using 2-
(chloromethyl)quinoline in place of 2-

(chloromethyl)pyridine, 2-methoxy-N-methyl-2-(2-
quinolyl)thioacetamide is prepared. Reacting this thi-
oacctamide with formaldehyde and diethylamine gives
3-dicthylamino-2-methoxy-N-methyl-2-(2-quinolyl)-
thiopropanamide.
Similarly, using in place of diethylamine the follow-
ing:
piperidine
pyrrolidine
I-methylpiperazine
the products are, respectively:
2-methoxy-N-methyl-3-piperidino-2-(2-quinolyl)thi-
opropanamide
2-methoxy-N-methyl-3-pyrrolidino-2-(2-quinolyl)-
thiopropanamide
2-methoxy-N-methyl-3-(4-methylpiperazino)-2-( 2-
quinolyl)thiopropanamide.

EXAMPLE 21

One gram of 2-methoxy-N-methyl-3-morpholino-2-
(2-pyridyl)thiopropanamide in ether is added to ethe-
real hydrogen chloride. The resulting precipitate is fil-
tered off and recrystallized from ethanol/ether to give
2-methoxy-N-methyl-3-morpholino-2-( 2-pyridyl)thio-
propanamide hydrochloride.

By the saume procedure, the hydrochloride salt of 2-
methoxy-N-methyl-3-morpholino-2-(2-quinolyl)thio-
propanamide is prepared.

EXAMPLE 22

Two grams of 2-methoxy-N-methyl-3-morpholino-2-
(2-pyridyl)thiopropanamide in cthanol is treated with
an equimolar amount of maleic acid in ethanol to give,
after removing the solvent under reduced pressure, 2-
methoxy-N-methyl-3-morpholino-2-( 2-pyridyl)thio-
propanamide malcate.

By the same procedure, using citric acid, the citrate
salt  of  2-methoxy-N-methyl-3-morpholino-2-(2-
pyridyl)thiopropanamide is prepared.

EXAMPLE 23

To cold 2-pyridinecarboxaldehyde (21.4 g., 0.2
mole) is added dimcthylamine (22.5 g. of a 40% aque-
ous solution, 0.2 mole) and the solution is neutralized
with concentrated hydrochloric acid. To the stirred
neutralized solution is added 14.4 g. (0.22 mole) of po-
tassium cyanide. The mixture is stirred overnight, then
diluted with water, transferred to a separatory funnel
and repeatedly extracted with chloroform. The com-
bined chloroform extracts are washed three times with
water, once with brine and dried over magnesium sul-
fatc. The mixture is filtered, the solvent is removed
under reduced pressure and methanol is added to the
residue. The mixture is allowed to stand at —20°C. for
18 hours, then filtered. The filtrate is concentrated and
distilled in vacuo to give 2-dimethylamino-2-(2-
pyridylacetonitrile.

2-Dimethylamino-2-(2-pyridyl)acetonitrile (11.4 g.,
0.07 m.) is dissolved in 200 ml. of dry pyridine contain-
ing 5 ml. of anhydrous triethylamine. Hydrogen sulfide*
is bubbled into the stirred solution for seven hours and"
the solution is then stirred for 17 hours. This procedure
is repeated for five days. Then the mixture is stirred for
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an additional 48 hours. The solvent is then removed
under reduced pressure and the residue is recrystallized
from ethanol to give  2-dimethylamino-2-(2-
pyridyl)thioacetamide, m.p. 130°-133°C. (dec.).

A mixture of 7.5.g. of 2-dimethylamino-2-(2-
pyridyl)thioacetamide and 15 ml. of 30% aqucous me-
thylamine is heated for 30 minutes, then cooled and 25
ml. of 5% aqueous sodium carbonate solution is added.
The solution is extracted with chloroform, the organic
solution is dried and concentrated and the residuc is re-
crystallized to give 2-dimethylamino-N-methyl-2-(2-
pyridyl)thioacetamide.

A mixture of 19.5 g. of 2-dimethylamino-N-methyl-2-
(2-pyridyl)thioacetamide in 200 ml. of methanol, 13 g.
of morpholine and 4.5 g. of formaldehyde is heated at
reflux for 48 hours. The mixture is concentrated in
vacuo and the residue is recrystallized .from isopropy!
ether to give 2-dimethylamino-N- methyl -3-
morpholino-2-( 2-pyridyl)thiopropanamide.

EXAMPLE 24

In the procedure of Example 23, using 2-
dimethylamino-2-(2-quinolyl)acetonitrile in placc of
2- dimethyldmino 2-(2-pyridyl)acetonitrile, the prod-
uct is- 2-dimethylamino-N-methyl-3- morpholmo -2-(2-
quinolyl )thiopropanamide.

EXAMPLE 25

By the procedure of Example 23, using in place of 2-
dimethylamino-2-( 2-pyridyl)acetonitrile the following
substituted acetonitriles:

2-diethylamino-2-(2-pyridyl )acetonitrile

2-pyrrolidino-2-( 2-pyridyl)acetontrile

2-piperidino-2-(2-pyridyl )acetonitrile
2-dimethylamino-2-( 6-methyl-2-pyridyl)acetonitrile
the products are, respectively:
2-diethylamino-N-methyl-3-morpholino-2-(2-
pyridyl)-thiopropanamide

N-methyl-3-morpholino-2-pyrrolidino-2-( 2-pyridyl)-

thiopropanamide

N-methyl-3-morpholino-2-piperidino-2

thiopropanamide

2-dimethylamino-N-mecthyl-3-morpholino-2-( 6-

methyl-2-pyridyl)thiopropanamide.

EXAMPLE 26

By the procedure of Example 23, 2-
pyridinecarboxyaldehyde is reacted with N-methylpip-
erazinc and potassium cyanide to give 2-(4-
methylpiperazino)-2-( 2-pyridyl)acetonitrile.

Hydrogen sulfide is bubbled into a stirred solution of
12.0 g of 2-(4-methylpiperazino)-2-( 2-
pyridyl)acctonitrile in 200 ml. of dry pyridine and 5 ml.
of anhydrous triethylamine for seven hours. The mix-
ture is then stirred for 17 hours. This procedure is re-
peated for five days and the mixture is worked up as in
Example 23 to give 2-(4-methylpipcrazino)-2-(2-
pyridyl)-thioacetamide.

The above prepared thioacetamide is reacted with
methylamine and the resulting N-methyl compound-is
reacted with formaldehyde and morpholine by the pro-
cedure of Example 23 to give N-methyl-2-(4-
methylpiperazino )-3-morpholino-2-( 2-pyridyl ythio-
propanamide.

Similarly, using in place of N-mcthylpiperazine the
following lower alkylpiperazines:

N-ethylpiperazine

-(2-pyridyl)-
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the products are, respectively:

16
N-propylpiperazine '
N-butylpiperazine
the products are, respectively:
2-(4-cthylpiperazino )-N-methyl-3-morpholino-2-( 2-
pyridyl)thiopropanamide
N-methyl-3-morpholino-2-(4- propylplperazmo 2-(2-
~ pyridyl)thiopropanamide
2-(4-butylpiperazino )-N-methyl-3- morpholmo 2-(2-
pyridyl )thloproandmldc

EXAMPLE 27

By thc procedure of Example 23, using dipropyla-
mine in place of dimethylamine the product is 2-
dipropylamino-N-methyl-3-morpholino-( 2-pyridyl)thi-
opropanamide.

Similarly, using dibutylamine, the product is 2-
dibutylamino-N-methyl-3- morpholmo 2-(2- pyndyl)-
thiopropanamide.

EXAMPLE 28

By the procedure of Examp]e 23, usmg in place of 2-
pyridinecarboxyaldehyde, the following carboxyalde-
hydes:

2-pyrimidinecarboxyaldchyde

2-pyrrolecarboxyaldehyde

2-pyrazinccarboxyaldchyde
4-pyrimidinecarboxaldehyde
2-thiazolecarboxyaldehyde
4-thiazolecarboxaldchyde

2-dimethylamino-N-methyl-3-morpholino-2-( 2-
pyrimidyl )thiopropanamide

2-dimethylamino-N-methyl-3-morpholino-2-( 2-
pyrrolyl)thiopropanamide

2-dimethylamino-N-methyl-3-morpholino-2-(2- -
pyrazinyl)thiopropanamide

2-dimethylamino-N-methyl-3-morpholino-2-(4-

" pyrimidyl)thiopropanamide

2-dimethylamino-N-methyl-3-morpholino-2-(2-:
thiazolyl)thiopropanamidc

2-dimethylamino-N-methyl-3-morpholino-2- (4-
thlazolyl )ythiopropanamide.

EXAMPLE 29

A mixture of 2-dimethylamino-2-(2-
pyridyl )thioacetamide and 40% aquedus solution of cy-
clopropylamine is heated at reflux for 45 minutes. Thé
miixture is cooled and water is added. The mixture, is
then extracted with chloroform and the’ extracts are
dried, concentrated and the residuc is recrystallized to
give N- cyc]opropyl 2- dlmethylammo 2-(2-
pyridyl)thioacetamide:

The above prepared thicacetamide is reacted with
formaldehyde and morpholine to give N-cyclopropyl-2-
dimethylamino-3-morpholino-2-(2-pyridyl )thio-
propanamide.

By the same procedure, using 2-piperidino-2-(2-
pyridyl)thioacctamide, the product is N-cyclopropyl-3-
morpholino-2-piperidino-2-(2-pyridyl)  thiopropana-
mide.

- EXAMPLE 30

To 5.65 g. of 2-dimethylamino-2-(2-
pyridyhthioacetamide is added 6.02 g. of cyclo-
propanemethylamine hydrochloride and 4.71 g. of so-
dium bicarbonate which are dissolved in 75 ml. of
water and the resulting mixture is heated with stirring
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on a steam bath for 4 hours. The mixture is cooled and
25 ml. of water is added. The mixture is extracted with
chloroform, dried and then concentrated. The residue
is chromatographed and recrystallized to give N-
cyclopropanemethyl-2-dimethylamino-2-( 2-
pyridyl)thioacetamide.

Reacting the above prepared thioacetamide with for-
maldchyde and piperidine by the procedure of Exam-
ple ! gives N-cyclopropanemethyl-2-dimethylamino-3-
piperdino-2-( 2-pyridyl)thiopropanamide.

By the same procedure, using cyclopentanemethyla-
mine hydrochloride, the product is N-
cyclopentanemethyl-2-dimethylamino-3-piperidino-2-
(2-pyridyl)thiopropanamide.

EXAMPLE 31
Ingredients Amounts
2-Methoxy-N-methyl-3-morpholino-2-( 2-pyridy1)-
thiopropanamide 75 mg.
Lactose 100 mg.
Muagnesium stearate 5 mg.

The ingredients are mixed and filled into a hard gela-

tin capsule.
EXAMPLE 32

Ingredients Amounts
2-Methoxy-N-methyl-3-morpholino-2-( 2-pyridyl )-

thiopropanamide 100 mg.
Calcium sulfate dihydrate 125 mg.
Sucrose 25 mg.
Starch 15 mg.
Tale 5 mg.
Stearic acid 3 mg.

The sucrose, calcium sulfate dihydrate and 2-
methoxy-N-methyl-3-morpholino-2-(2-pyridyl )thio-
propanamide are thoroughly mixed and granulated
with 10% gelatin solution. The wet granules are
screened, dried and then mixed with the starch, talc
and stearic acid, screened and compressed into a tab-
let.

The compositions prepared as in Examples 31 and 32
arc administered orally to a subject having excessive
gastric acid secrction within the dosc ranges given
hercabove.

What is claimed is:

1. A pharmaceutical composition having gastric acid
secretion inhibitory activity, in dosage unit form, com-
prising a pharmaccutical carrier and a gastric acid se-
cretion inhibiting amount of a thioamide compound of
the formula:

Ry

. s
Y

k.

in which:
R, is 2-pyridyl or 2-quinolyl,
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R is lower alkoxy, allyloxy or cyclopropanemecthoxy,

R; is di-lower alkylamino, piperidino, pyrrolidino or
morpholino;

R, is NH-(lower alkyl), N(lower alkyl),, NH-phenyl,
NH—(CH.),~cycloalkyl, said cycloalkyl having
3-6 carbon atoms, or NH—R;;

nis O or 1 and

R; is allyl or propargyl optionally substituted by
methyl or ethyl groups, said Ry having 3-6 carbon
atoms

or a pharmaceutically acceptable acid addition salt
thereof.

2. The pharmaccutical composition

which R, is 2-pyridyl.

3. The pharmaceutical composition
which Rj is morpholino.

"~ 4. The pharmaceutical composition
which R, is lower alkoxy.

5. The pharmaccutical composition of claim 1 in
which R, is 2-pyridyl, R, is methoxy, R; is morpholino
and R, is NH-methyl, NH-ethyl, NH—(CH,),-
cycloalkyl or NH-allyl.

6.  The pharmaceutical composition of claim 1 in
which the thioamide compound is 2-methoxy-N-
methyl-3-morpholino-2-(2-pyridyl )thiopropanamide.

7. The pharmaceutical composition of claim 1 in
which the thioamide compound is present in an amount
of from about 10 mg. to about 500 mg.

8. A method of inhibiting gastric acid secretion which
comprises administering internally to an animal in need
of said treatment an effective gastric acid inhibiting
amount of a thioamide compound of the formula:

of claim 1 in

of claim 1 in

of claim 1 in

R,

&, s
SR

k.

in which:

R, is 2-pyridyl or 2-quinolyl;

R; is lower alkoxy, allyloxy or cyclopropanemethoxy,

R; is di-lower alkylamino, piperidino, pyrrolidino or
morpholino;

R, is NH-(lower alky!), N(lower alkyl),, NH-phenyl,
NH—(CH,),-cycloalkyl, said cycloalkyl having
3-6 carbon atoms, or NH—R;;

nisQor | and

R; is allyl or propargyl optionally substituted by
methyl or ethyl groups, said R; having 3-6 carbon
atoms

or a pharmaccutically acceptable acid addition salt
thercof.

9. The method of claim 8 in which R, is 2-pyridyl.

10. The method of claim 8 in which Ry is morpholino.

11. The method of claim 8 in which the thicamide

compound is 2-methoxy-N-methyl-3-morpholino-2-( 2-
pyridyl)-thiopropanamide.

12. The method of claim 8 in which the thioamide

compound is administered in a daily dosage of from

about 10 mg. to about 2 g.
* * * * *



