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The Director of the Patent Office:

Be it known that David Wayne Robertson
citizen of the United States of America domiciled in
drocnwood Indiana whose post office addresa is 4200
Hunters Ridge Lane and be it known that Duvid Tawlai
_ang citizen of the United States of America
'duniciled in Indianapolis, Indiana whose post office
addresa is 1640 Ridge Hill lLane have 1nVonted a new
and useful IHPROVEHENTS IN OR RRLATING TO
PROPANAMINK DERIVATIVES of which the foliawing is

.the specification:



11y

The present invention provides 3-(4-
aﬁbatitutedphenoxy)~3—pheny1 propanamines capable of

inhibiting the uptake of serotonin.
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IMPROVEMENTS IN OR RRLATING

TO PROPANAMINE DERIVATIVES

This invention relates to novel
aminopropanol derivatives and their use as selective

serotonin uptake inhibitors.

During the past decade, the relationship
baetween monoamine uptake and a variety of diseases
and conditions has been appreciated and
investigated. For example, the fumarate salt of N-
mothy1~3—(4—methoxyphen§xy)~3—pheny1propanaﬂ1na is a
selective mserotonin (6-hydroxytryptamine) ﬁbtake

inhibitor as reported in U.S. Patent 4,314,681.

According to the present invention, there
is provided novel 3-phenyloxy-3-phenyl propanamines
wﬁioh are selective and potent inhibitors of
aq?otonin uptake. More specifically, the present

¥, .
invention relates to a compound of the Formula I
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wherein:

Ry is (Cy-Cy alkyl)-8(0),-, CFzS-, CFg0-,
Hzﬂm“ . HZNSOZ” » or CH3802NH~ H
R2 is hydrogen or methyl;

p is 0, 1, or 2; and

the pharmaceutically acceptable acid

addition salts thereof.

Preferred compounds are those wherein R, is
hydrogen. Also preferred are compounds wherein Ry
is CHgS-. The most preferrred compound of this
gseries is N-methyl- ¥ <[4-(methylthio)pherioxylbenzene-
propanamine and pharmaceutically acceptabie acid
addition salts thereof. The term “(Cl~02 alk&l)"

refers to methyl and ethyl.

The compounds of this invention can exist
as the individual atereoiaom;ra as well as the
racemic mixture. Accordingly, the.compounda of the
present invention will include not only the dl-
phcemataa, but also their raespective optically

active d- and l1-isomers.

As pointed out above, the invention
ipcludes the pharmaceutically acceptable acid
addition salts of the compounds defined b&:the above

formula. Since the compounds of this invention are
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amines. they are basic in nature and accordingly
react with any number of inorganic and organic acids
to ftorm pharmaceutically acceptable acid addition
salts ince the free amines of the invention are
typically oils at room temperature, it is preferable
to convert the free amines to their corresponding
pharmaceuntically acceptable acid addition salts,
which are routinely solid at room temperature, for
ease of handling. Acida commonly employed to form
such saltse include inorganic acids such as
hydrochloric, hydrobromic, hydrolodic, sulfuric and
phosphoric acid, as well as organic acids such as
para—-toluenesulfonic, methanesulfonic, oxalic, para-
bromopheny lsultonic. carbonic, succinic, citric,
benzoic and acetic acld, and related inorganic and
organiec acids. Snch pharmaceutically acceptable
salta thus inciude sulfate, pyrosunifate, bisulfate,
sulfite, bisulfite, phosphate,
monohydrogenphosphate, dihydrngenphosphaté.
metaphosphate, pyrophosphate, chloride, bromide,
jodide, acetate, propionate, decanoate, caprylate,
acrylate, formate, isobutyrate, caprate, heptanoate,
propiolate, oxalate, malonate, puccinate, suberate,
sebacate, fumarate, maleate, butyne-1,4-dioate,
hexyne--1.6-dioate, benzoate, chlorobenzoate,
methylbenzoate, dinitrobenzoate, hydroxybenzoate,

methoxybenzoate, phthalate, terephathalate.
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~sulfonate, xylenesulfonate, pheaylacetate,

B ot

i;phonvfproplunate.'phenylhutyvate, citrate, lactats,
b-hydroxybutyrate, glycollate, maleata, tartrate,
methanasul fonate, propanesulfonates,

naphthalene-1~sulfonate, naphthaleno-2-sul fonate,

P
.‘v,v‘m“;_ N -.‘» - NA

mandelate and the like malts. Preferred

pharmaceutically acceptable acid addition saltas

inoludae those formed with mineral anldﬂ auch an
: o

hydrochlortc acid and hydrobromic acid, and

espocially those formed with organic acids such

oxalic acid and maleic actid.

The following compounda Further illuatrate

.

compounds contemplated within the acope of the

‘v!‘ aant. foavantioa
i

;F.‘

Aa%ﬁy enylprnpanamina phosphat

N N*Diﬂot‘hy] -3-1 4~ (i Fluoromethoxy )~

-henuxy]vﬂ ~phenylpropanamine hydrochtoride

N.N Diqot-hvl 3-14-(methylLhio)phenoxy ) -3 -

‘ %,
2
phanylppopaunmine formate

N.N-Dimothyl-3-1 4 ~(treifluoromethy)thio)-

phenoxy J- 4 phanyl eropanami e

4-13- (Mathylamino) - 1-phenylpropoxy | -

banceoneaul fonamide sutfate

f '

N“Hqthv] -3 14 trif luut-nmethn\:y)plmnoxyl -3
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H- 1 11 pheny!l 3 (methyiamino)propoxy |

pheny! meibhanenul fonamide oxalate

A4 1 i himethylamine) 1 phenylpropoxy |

benzamlide maleate

A4 13 (Hethyvtoamino) V- phenylipropoxy )

benzamide anecinate

H.H Dimethy! 3 14 -methyisulf inv))phenoxy |t

J-phenvipropanamine hydrobromide

N-Methy!l 3 (4 (methylsulfinyl)phenoxy | 3-

phenylpropmmiamine lactobionate

N,N»Dimnhhy]~3'l4‘(methylnu]fnn&l)phennxy]~

J-pheny lpropanamine oxalate

N Methv!l 31 A-(methylagul fonyl)phenoxy | -3

pheny l propanamine
.

N.H-Dimethy) 314 (ethylthlio)phenoxy }-3--

pheny lpropanamine hvdrobromide

N.N Dimethyl-3-14-(ethylmm! finyl)phenoxy | 3

phenylpropanamine

N.N-Dimethyl 3 14 (ethylsul)l fonyvl)phennxy] 3

phenylpropanamine ¢citrate

H Methy!l 3 14 (ethylthiolphenoxy -3 pheny! -

propanamine maleate |
BAD ORIGINAL @
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N-Methyl-3 14-(ethylsul finyl)phenoxyl- 3 -

phenylpropanamine naphthalene-—-1-ml fonate

N Methvl 3 l4r(nfhvlnulfmnyl)phenoxyl-3~

vheny !l propanamine

H According to a second aspect of the
invention, there ig provided a process for preparing
the compounds of Formala | The compounds are
preferably synthesized by treating an hydroxv
intermediate with an alkali metal hydride to form

10 the correaponding alkali metal malt, which is then
réacted with an appropriate componnd containing a
good leaving group to provide the correspbndinn 3-
phenoxy- 3 phenylpropanamine of the invent_ion.. This

reaction may be represented by the following

15 | acheme :

., C 4 »
X—PH_H20H2N0H3

|
R + 7\ Y MH

11 1l

wherein M is an atkali metal, Ry and R, are as
defined above, and one of X and Y is hydroxy and the
other in a pond leaving proup such an p

BAD ORIGINAL @J
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'tnlueneﬂnlfmnyl, methanesul fony!l ., triphenylphosphine

oxide. halo and the like. Preferably X is hydroxy

and Y in halo.

Thio veaction is carried out by. combining

'approximntvly caquimolar quantities to A slight

eicesn ot the alkali metal hydride with the alecohol
to provide the corresponding alkali metal salt.
Typical alkali metal hydrides inelude sodium hydride
and potassium bvdride. The compound is then reacted
with an eguimolar gnantity to alight ﬂxcésa ot the
Qompound having the good leaving grounp. 'The
réaotjnn in conducled in a puitable aprotic solvent
sﬁch aa N,N dimethylformamide, N.Nwdimethylgcetamide
and related solvente. The reaction is substantially
. L
déﬁp]etn after about 10 minutes tn about éé hours
when conducted at a temperature in the range of
asdut 25°C to abont 150°C.  More p{eferabiy, the
re&ctinn mixture will be complete within ﬁboub a9
n112!1llt:€!fi to about, 6 hovra when conducted eaf; a8
éémmr:itzlxr‘c* in the range of abont 757°C i;ni‘ﬁ‘bout
1259C.  The product may he ianlated by standard
conditions an well. typicallv. the mixture 18
diluted with watoer and erxtracted with a water
il_liipiﬁc,i!‘sln organic nrolvent anch as diethyl ether,
athyl acetate, chtorotorm and the like. The orpganic
szﬁr‘a(,‘!n are Lypically combined and dried.
f%
BAD ORIGINAL  {Jj
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Féilowinﬂ evaporation nt the organic solvent the
isolated reaidue may be further purified, if
desired, by standard techniques such ana
crystallization {rom common solvents, or
chromatography over anlid supports sach as silica

gal or alumina.

The compounvds of the present invention
wherein R, in hydrogen are preferably prepared by
demethylating the corresponding N,N-
dimethvlprnpannmine- Preferably, a reagentlﬁuch A
pheny! chloroformate or trichloroethyl chlqroformate
i reacted with the NN dimethylprnpanamiﬂé to
br‘nvidﬂ the correaponding urethane inf;ermdi.abe,
which 18 then hvdrolyzed in base to provide the

corresponding N -methylpropanamine.

A variation of the above acheme éan alsao be
used to prepare the nnlfonnmidn_nnﬁpoundﬂ‘of this
i.r;verli,ifvrn (1. Ry=CH 80,NH-) . The reaction ise
peff'fr)t'me(! employing a 4-nitro- or 4-p1-(1te¢t;e(l amino
pﬁényl halide analogous to Formuta 111 with the
aleohotl 11 (X-001) to form the corresponding 4-nitro
or 4-protected amino Aanalopg of 1. If f.he‘t‘l.if;z‘n
1n£ermndiatn in prepared, it may be chemicajly or
catalytically reduced to the corresgponding amine.
Heéti_mz the nitro compoimd with atannons chloride in
ethanol tor 39 .60 minnten in a preferred method of

- )
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effecting this transformation. See Tetrahedron
lettera, 25. B39 (1984). Alternatively, a protected
ramino group can be deblocked by conventional means

to prepare the amino intermediate.

The amino intermediate can then be
éonverted to the methanesulfonamido compound of thie
invention upon treatment with methanesulfonyl
chloride, preferably in the presence of an acid

scavenger, such as pyridine.

An alternate method of preparing the
sulfoxide (p=1) and sulfone (p=2) compounds of this
invention involves oxidizing the corresponding thio
derivative (p=0) of Formulse I. The thio derivatives
mhv be transformed into the corresponding uulfoxide
66mpouﬂds upon treatment witﬁ a mild oxidizing
agent, such as hydrogen peroxide in methahol. meta—
chloroperbenzoic acid (MCPBA) in methylene chloride
at 0°C, or an alkali metal periodate in Aqneoue
Aipohol- The corresponding sulfones are prepared
f;ém the thio or sulfoxide compounds on treatment
éith a strong oxidizing agent such as hydrogen
peroxide in acetic acid or m-chloroperbenzoic acid

in methylene chloride at 20-30°C.

As noted above, the optically active

‘ S
isomers of the racemates of the invention are also

11 BAD ORIGINAL "})
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considered part of this invention. Such optically
active isomers may be prepared from theilr respective
optically active precursors by the procedures

described above, or by resolving the racemic

mixtures. This resolution can be carried out in the

presence of a resniving agent. by chromatography or
by repeated crystallization. Particularly useful
resolving agents inclnde dibenzov!-d- and --1-

tartarvic acids and the like.

The compounds employed as starting
materials in the ﬂynkheﬂiﬁ of the compounds of the
invention are also prepared by standard procedures.
Preferably, standard Mannich reaction conditions are
emploved to synthesize the corresponding Mannich
Base from the aprropriate ketone, formaldehyde and
dimethylamine, which is then reduced with a hydride
reducing agent. such as sodium borohydride,
employing standard reduction conditions. The
analogs containing the leaving group are also

prepared by known procedures or are commercially

available from varions organic laboratories.

The pharmacentically acceptable acid
addition salts of the invention are typically formed
by reacting a 3wphenyloxy«3wphenylprnpanaﬁfﬁé of the
invention with an egquimolar or excess amount of

actid. The reactants are generally combined in a

BAD ORIGINAL ._0»
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matnal solvent snch as diethy) ether or benzene, and
the salt normally precipitates ont of solution
within about one hour to 10 days. and can be

isolated by filtration.

The tollowing Fxamples further {llustrate
the compounds of the present invention and methods
for their svnthesis. The Examples are not intended
to be limiting to the scope of the invention in any

respect and should not be s0 construed.

Example. 1

N.N-Dimethyl - ¥ - [4 - (methylthio)phenoxyl--

benzenepropanamine ethanedioate

AL Preparation of 3 dimethylamino -1

phenyl- | -propanol .

To o solution ot 3137 p of 3-dimethyl -
aminopropiophenone hvdrochloride o 760 ml of
methanol and 375 m!l ol water was added a saturated
solution ol potaasivm carbonate wntil the pH of the
solution was 19, 'The solution wan cnnled to 29°C by
meana ot an externnl! ice bakh at which time 27 .8 g
of sodium borohydride wore added in portions over a
A-hour period. The loce bath was removed and the
reaction mixture stivreved at room temperature

overnight The methanol war removed in vacuo and

=714y
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the resulling asolution diluted with water and
extracted four times with diethvl ether. The
combined ether extracts were washed once with water,
once with a smaturated sodium chloride solution,
dried over sodium sulfate., and concentrated in vacuo
to provide an oil. The oil was taken up in 300 ml
of hexanes and chilled overnight. The resulting
cryatals were recoveraed by filtration providing 172
g of desired subtitle intermediate as a white

crystalline solid, m.p. = 45-46°C.

Analysis calculated for € ;H4NO
Theorv: ¢, 73.76; H, 9.56; N, 7.8%1;

Found: ¢, 73.74; H, 9.77; N, 7.73.

H. Preparation of J-dimetbhylamino-1--

phenyl-1--propy! chloride hydrochloride.

To a snlution of 76. 06 g of the alcohol
from Rxample 1A above in 500 ml of methylene
chloride was bubbled hydrogen chloride gas for
approximately 30 minutes with external ice conling.
Addition of the hydrogen chloride was ceased, the
ice bath was removed, and 32.7 ml of thionyl
chloride were added in dropwise fashion.

After the addition was complete, the reaction
mixture was heated at reflux for 2 hours and then

stirved overnight at room temperature. The reaction

BAD ORIGINAL @
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mixture wan treated with 500 ml of hexanes and

-

coofed to 9 far 2 hours. The resil)ting

precipitate was recovered by filtration and washed

with bexanes providing 92.75 £ ot the desired

subtitle intermediate, m.p. 15916000,

Apalysie caleulated for (f"'ll”;f‘f_lN,H(ff,]:
Theory : ., H6.42; W, 7.32; N, 5.91;

Found- ¢, H6.62; I}, 7 17: N, 6.15.

f Prepavation of N,N-dimathy]- X-—('I-«_

(hethylthin)phnnnxylhﬁnznneprnpanaminn athanedinate .

To a soluntion of 9.0 g of 4-methylthio-
pﬁenol in 10 ml of dimethy) formamide rooled by mears
of an external ice bath were added 2_5HG g of a 6%
sodium hydride disperaion in oil. After hydrogen
avolution cerased, b g of the chloro intermediate
ffom Example 111 above were ad&ed to the rqdétion
mixture. After stirriog overnight at room
temperature, water was added to the reaction
miﬁture. anidd bN nodium hydroxide solution was added
ht’)e’ad,iunl'. the plf to 14, The solution was eéxtracted
three timea with diethyl ether. The nnmbined ether
ﬂxtranta wera diethyl ether. The combined ether
extracts wore washed twice with water, once with a
saturated sodium chloride solution, dried aver

sodivwm sulfate. and concentrated in vacuo. The

BAD ORIGINAL _f})
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resulling product was purified by high pressure
liquid chromatography over silica gel eluting with a
5% methanol /1% ammoniom hydroxide/methylene chloride

gradient..  The appropriate fractiona were combined

~and concentrated in vacnuo to provide 1 .55 g of a

clear ~il.  The oxalate salt wanm prepared by
treating 192 mg of the oil with one equivalent of
oxalic acid and ecrystallized from ethyl
acetale/methanot to provide 300 mg of the desired

title product, m.p. 133-135%C.
Ahalyﬂiﬁ caleculated for ClnﬂzaNUS-C2H2”4

Theory: €, 61.76; H, 6.44; N, 3.58:

Found: ¢ 61.12; H, 6.33; N, 3.48.

Example 2

N Methyi-x - 4-(methylthio)phenoxylbenzene -

K

propannmine rthanedioate

To A polution of 2.4 g of the N‘,N‘-
dimethyl»( |4»(mehhylthin)phnnnxy]benzenﬁbropan«
amine base of Example 1C above in 1089 ml of‘toluenﬂ
were added 1.1 ml of phenyl chloroformate as the
solution wns heated at reflux. After the addition
was complete. the anlubtion wam heated at reflux far
8 hours and stirred overnight at room t‘,nmberal'.umx

The toluenoe was wanhed pequentinlly with IN sodimm

r_ o
[ BA

2Fyy
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bhydroxide {twice), water., IN hydrochloric acid
(twice). water, and a satuwrated sodiuvm chloride
solution, dried over sodium sulfate., and
concentrated in vacuno to provide 4.6 g of the pheny!
5 urethane intermediate which was then dissolved in
190 ml of propylene glveol. 'fen equivalents of 5N
aodium hydroxide were added and the solution heated
to 110°C for 4 hours. After cooling to room
temperature, the nolution was diluted with water and

19 extracted three times with diethyl ether. The
combined ether extracts were washed twice with
water, once with a saturated sodium chloride
polution, dried over sodium slfate., and
concentrated in vacuo to provide 2.3 g of an oil.

15 The oi) was dirsolved in ethyl acetate and added to
a solution of oxalic acid in ethyl acetate. The
resulting precipitate wan fecovered by filtration
affording 1.22 g of a desired title product, m.p.

158--1597C.

20 Analysia calculated for C)7H21NO.UZH204
Theory: (¢, 60.46; H, 6.14; N, 3.71;

Found: ., 60.66; I, 6.25; N, 3.93.

Example 3

N Methyl- ¥ - Y4-{(trifluoromethyl)thiol-

25 phenoxy -benzenepropanamine ethanedioate

¥,
Ty

BAD ORIGINAL y
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To a spuspenaion of 2 g of a 60% sodium
hydride mineral oil dispersion and 25 ml of N,N-
dimethylacetamide were added a solution of 8.26 g of

o-I2-(methylaminolethyl |benezenemethanol in 75 ml of

- N,N-dimethylacetamide over a 30-minute period.

After stirring for one hour. the mixture was heated
at 50-607C for 30 mintes. p-Bromophenyl
triflunrbmnthvl sulfide (12.85 p) was added and the
mixture heated at 10070 for 2.5 hours. After
cooling, the mixture was stirred at room temperature
overnight. The solution was poured into 250 ml of
cold water and extracted three times with diethyl
ether. The combined ether extracts were washed
first with water, then with a saturated sodium
chloride solution, dried over sodium sulfate, and
evaporated in vacuoe. The resulting oil was purified
by high pressure liguid chromateography over silica
gel eluting with methylene/chloride/methanol/
ammonium hydroxide (100:5:-1). The appropriate
fractions were combined and evaporated to provide
1.59 g of the title product base as an oil. The
oxalate salt wams made in warm ethyl) acetate and the
resulting product crystallized from isopropanol to
provide }.64 g of the title product as colorlesns

crystals, m.p. 173-174°C (with decomposition).

f
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Analysis caloulated for CgHoalfgNOES
Theory: C, 59 .90; JI, 4.67; N, 3.25;

Found: ¢, 53 20; 11, 4.80;: N, 3.08.

Example 4

441 3-(Dimathylamino Y- 1 pheny tpropoxy |-

benzenesul fonamicder ethanedioate.

To a mixture of 208 g of 4-hydroxybenzene -
sul fonamide in 160 m) of methanol were added 4.9 g of
sodium bydroxide pellets. After dissolution had
occurred, 9.4 g ot 3 -dimethylamino--1--phenyl-1-propy!
chlorvide hvdrochloride were added and the reaction
mixture heated al reflux for 48 hours. After
conling, the methanol was removed by evaporation and
excess BN andium hydroxide war added. The agueous
solution was acidified with concentrated
hydrochioric arcid and extranted three times with
diethyl! ether. The combined ether extracts were
washed with water, a 18% sodium bicarbonate
solution, and a saturated sodium chloride solution,
dried over sodium sulfate, and evaporated in vacuo.
The oxalate sall was prepared in warm ethyl acetate
and recrystallized from methanol to provide 587 mg
of the desired title product, m.p. 179-181°C (with

decomposition)
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Analysis naloulated for UlgH24N207S
Theory: ¢, HB3.76; H, H.7a: N, H_60;

Found: ¢, B54_.02; B, 5. 97; N, 6.73.

Example 5

N-$4-{1-Phenyl-3- (dimethylamino)propoxyl-

phenyl methanesul fonamide

A Preparation of N,N-dimethyl- ¥ —(4-

nitrophenoxy lhenzenepropanamine..

Following the procedure of Example 3, 17.9
g of 3-dimethylamino-1-phenyl-1-propanol and 14.1 g
of 1-fluoro-4-nitrobenzene were reacted to provide
26.54 g of the subtitle intermediate as a red oil.
Preparation of the oxalate salt of a small portion
of the oill provided yellow crystals with a melting

point of 155-1577% (with decomposition).

3. Preparation of N,N-dimethyl- ¥ (4~

aminophenoxy tbenzenepropanamine

Three grams of the nitro compound from
example HA above were disnolved in 20 ml of 2B
ethanol uuder a nitrogen atmosphere. With stirring,
11.3 g of atannons chloride dihydrate were added.
After heating at 797C for 30 minutes, the solution
was cooled and poured into 200 ml of ice. The

mixture was made basic with 5N sodium hydroxide

!;7(7‘
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solution and extracted with diethy! ether. The
organic extract was washed twice with a saturated
sodium chloride moluticen, dried over sodium sulfate,

and evaporated in vacuo to provide 1.868 g of an oi)

- which crystallized on standing in the refripgervator.

Recrystal lization from hexanes provided 810 mg of

the desired subtitle intermediate, m.p. 82-84°C

C. Preparation of N- { 4-{1-phenyl- 3-

(dimathylaminn)prnpuxy]pheny]} methanesul fonamide .

A solution of B.26 g of N N-dimethyl - Y -(4-
aminophenoxy )benzenepropanamine in 30 ml of pyridine
cooled to 10°C by means of an external ice bath was
treated with 1.86 ml of methanesulfonylchloride under
a nitrogen atmosphere. The ice bath was removed and
the reaction mixture nstirred at voom temperature
overnight. The solution was poured into 39 ml of
water, treated with acid and evaporated in vacuo.
The residue was purified by high pressure liquid
chromatography over gilica gel eluting with
methylene chloride/methanol/ammoniuvm hydroxide
(190:H:t). 'The appropriate frantions were combined
and concentrated in vacua providing 4.15 g of an oil
which crystallized upon cooling. Recrystallization
from ethanol provided 2.5 g of the desired title

product as off-white crystals, m.p. 145-1479¢C.
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Analyaia calenlated for UIHH24N2038
Theory: €, 62.04; H, 6.94; N, R.04;

Found: €, 61.94; H, 6.96; N, 7.91.

A third aspect of this inveution is a
method for Bé]ectivelv inhibiting the uptake of
serotonin., as well as for treating a variety of
disorders which have been linked Lo decreased
neurotransmission of merotonin in mammals including
obesity., depression, alcoholism, pain, loss of
memory, anxiety. smoking, and the like, employing a
compound of Formula 1. Therefore, another
embodiment of the present invention is a method for
inhibiting serotonin uptake in mammals which
compriases administering to a mammal requiring
Increased nevrotransmission of serotonin a
pharmaceuntically effective amount of a compound of

the invention.

The terwm “pharmaceutically effective
amount”. as used herein, represents an amount of a
compound of the invention which is capable of
inhibiting serotonin nptake. 'The particular dose of
compound administered according to this invention
will, of course., be determined by the particular
clrcumstances surrounding the case, including the
compound adminiatered, the route of administration,

the particular condition betng treated. and asimilar

e
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considerations. 'The componnds can be administered
by a variety of routes including the oral, rectal,
transdermal,. snbeantaneons, intravenons,
intrammscular or jntranasal routes. The compounds
of the invention unexpectedly selectively inhibit
the uptake of gerotonin in mammals. It i a special
feature of the compounds that they have good oral
bioavailability without losing their substantial
rotent inhihiting effect of merotonin uptake. It is
also a special feature of the compounds of the
present invention in that they have been found to
demonstrate a sarprisingly low depree of toxicity in
mamma ] & A typical datly dose will contain from
about @.01 mg/kg to about 20 mg/kg of the active
compound ot this invention. Preferred dally doses
will be abont .05 ko about 10 mg/kg, ideally about

9.1 to about b mg/kg.

A variety of physiologic functions have
been shown to be subject to influence by brain
serotoninergic nentral sytems. As such, the
compounds of the present invention are believed to
have the ability to treat a variety of disorders in
mammalsa associated with these neural syvstems such
as obenity, depremssion, alecoholism, pain, loas of
memory. anxiety and smoking. Therefore, the present

invention also provides methods of treating the
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above disorders at rates set forth above for

Inhibiting serotonin uptake in mammals.

The following experiment was conducted to

demnnatrate the ability of the compounds of the

'present invention to inhibit the uptake of serotonin

and novepinephrine. This general procedure is set
forth by Wong et al., in Drug Develapment Research

6:397-4603 (19R8H) .

- Male Sprague-Dawley rata (110-150 g}l from
Harlan Industries (Comberland. IN) were fed a Purina
Chow ad 1ibitum for at least 3 days before being
used in the studies. Rats were killed by

decapltation. Whole brains were removed and

0

dissected. Cerebral cortex was bomogenized in
volumes of a medium containing @.32 M aucrose and 10
m4 glucose .  Crude synaptosomal preparations were
isolated after differential centrifﬂgation at 1,000
g for 16 min. and 17,000 g for 28 min. The final
pellets were suspended in the same medium and kept

in ice mtil ume within the same day.

Synaptosomal uptake of 3H~eerot0nin(3ﬂw5~
hydroxyvtryptamine., 3H»—»!SIIT) and ]4C~'€~norepinephrine
(14CvNE) wanz determined as follows. Cortical
asynaptosomes (equivalent to | mg of protein) were

incubated at 37°C for 5 min in 1 ml of Krebs-

24
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bicarbonate medium containing also 10 mM glucose,
2.1 mM iproniazid, | WM ascorbic acid, 9.17 mM EDTA,
5onM JH-5HT and 100 oM MC-NE.  Phe reaction

mixture was immediately diluted with 2 ml of ice-

.chiltled Kreba-bicarbonate buffer and filtered under

vacunm with a cell harvester (Brandel, Gaithersburg,
MD). Filters were ringsed twice with approximately 5
ml of ice-chilled @.9% saline and were transferred
to a counting vial containing 10 ml of scintillation
fluid (PCS. Amersham, Arlington leights, 1IL).
Radioactivity was measured by a liquid
scintiallattion apectrophotometer. Accumulation of
3H~5HT and 14UWNE at 4°C represented the background

and was substracted from al] samples.

The results of the evaluation of various
compornds of the present invention are set forth
below in Table 1. In the Table. column 1 identifies
the Example number of the componnds evaluated, and
columns 2 and 4 provide the concentration of the
test compound at 10— (nM) needed to inhibit 50% of
serotonin (BHT) or norepinephrine, respectively, and
is indicnhed in the Table as 1Ugg. The numbers in

parentheses represent percent inhibition at 1000 nM.
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Table |

INHIBETION OF 5IFF AND NOREPINFPIRYNE UPTARE IN VITRO

Componned o1
”‘350 (M)

h . Example No. . -
JOHr . . NE
! 166 1000 (1I8)
" 4R o1
3 >1006 (139) >1000 (9)
19 4 >1000 (15) >1000 (0)
n >1008 (30) >1000 (15)
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The compounds of the present invention are
preferably forsmlated prior to administration.
Therefore, yet another aspect of the present
invention is a pharmacentical formulation comprising

H o a compoind of Formula V' in combination with one or
more pharmaceunticaltly acceptable carriers, diluents

or exciplents theretor.

The present pharmaceutical formmlations are

prepared by konown procedures using well known and

19 readily available ingredients. I[n making the
compoaitions of the present invention, the active
tngredient, will sually be mixed with a carrier, or
dilnted by a carrier, or enclosed within a carrier
which may be (v the form of a capsmule, sachet, paper

15H or other container. When the carrier serves as a
diJuent, it may be a solid, semisolid or liguid
material which acts as a vehicle, exciplent or
medium for the active ingredient. Thus, the
compositions can be in the form of tablets, pills,

29 powders, lozengen, sachets, cachets, elixirs,
suspensions, emulsions, solutions, syrups, aerosol
(as a solid or in a liguid medium), nintments
containing, for example, up to 10% by weight of the
active compound, soft and hard gelatin capsulesn,

25 suppositories, aterile injectable solutions and

sterile packaged powders.
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Some examples of suitable carriers,
excipienta, and diluents include lactose, dextrose,
sucrose. sorbitol, mannitol, starches, gum acacia,

calcium phosphate, alginates, tragacanth, gelatin,

Ccalcium silicate, microcryastalline cellulose, poly-

vinylpyrrotidone, cellulose, water syrup, methyl
cellnlose, methyl- and propylhydroxybenzoates, talc,
magnesium atearate and mineral oit. The
formulations can additionally include lubricating
agents, wetting agentas, emulsifying and suspending
agentsa, preserving ageuts, sweetening agents or
flavoring apgents. The compositions of the invention
may be formmlated so as to provide gwnick, sustained
or delayed release of the active ingredient after
administration to the patient by employving

procedures well known in the art.

The compositions are preferably formulated
in a unit dosage form. each dosage containing from
about 5 to about 500 mg, more usnally about 25 to
about 300 mg, of the active ingredient. The term
"wnit dosage form” refers to physically discrete
units suitable as unitary dosages for human subjects
and other mammals, each wnit containing a
predetermined quantity of active material calculated
to produce the desired therapeutic effect, in

assontation with a suitable pharmaceutical carrier.

2R
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The following formmulation examples are
illustrative only and are not intended to limit the

scope of the invention in any way.

Formulation 1

Hard pelatin capsules are prepared using

the tollowing ingredients:

Quantity
{mg/capsule)

N.N-Dimethyl- ¥ - 14 (methylthio)-
phenoxy Ibenzenepropanamine

ethanedinate 250
atarch, dried 200
magnasium stearate 19
Total 460 mg

The above ingredients are mixed and filled

into bard gelatin capsules In 4680 mg quantities.

Formulation 2

A tablet is prepared using the ingredients

below:

Quantity

{mg/tablet)
N-Methyl - {~(4—mehhy1thi0)phennxy]~
benzenepropanamine ethanedioate 250
cellulose, microcryastalline 400
silicon dioxide, fumed 10
stearic acid . S
Total 665H mg

1y
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The components are blended and compressed

to form tablets each weighing B6% me.

Formulation 3

An aerosol solution is prepared containing

the following components:

Weight %

N-Methyt - Y- {A-[(trifluoromethy])-
thiolphennxy 3 benzenepropanamine
ethanedioate Q.25
ethanol 29.7H
Propellant 22

(chlovodif luoromethane) 79.90
Total 100 .00

The active compound is mixed with ethanol
and the mixture added to a portion of the propellant
22, cooled to -309C. and transferred to a filling
device. 'The required amount is then fed to a
stainlens steel container and diluted with the
remainder of the propellant. The valve units are

then fitted to the container.

39
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Formulation 4

i

Tablets each containing 60 meg of active

ingredient are made as follows-

4-[3-(Dimethy lamino ) -1 -pheny ] propoxy 1-

benzensulfonamide ethanedioate 60 me
starch 45 mg
microcryatalline cellulose 35 mg

polyvinylpyrrolidone

(as 18¥ solution in water) 4 me
sodium carboxymethyl starch 4.5 mg
magnestum stearate 0.5 mag
talc A me
Total 150 mg

The active ingredient., starch and cellulose
are paased through a No. 45 mesbh U.8. sieve and
mixed thorovghly. The solution of
polyvinylpyrrolidone is mixed'wjth the resultant
powders which are then passed through a No. 14 mesh
U.S8. sieve. 'he granmiles so produced are dried at
50°C and pasnéd through a No. 18 mesh stearate and
tale, previously passed through a No. 60 mesh U.S.
sieve, are then added to the granules which, after
mixing., are compressed on a tablet machine to vield

tablets each weighing 150 mg.

31
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Formulation. b

Capanlens each containing Ae mg of

medicament are made as follows:

, N- t4-01 ~“Phenyl-3-dimethylamino ) -

propoxy lphenyl § methanesu) fonamtde

ethanedioate 80

atarch 59 mg
microcryvatalline cellinltose H9 mg
magnesjiom stearate 2. MB
Total 200 me

The active ingredient, cellulose, starech
and magonesiom stearate are blended. passed through a
No. 45 mesb 11.5. sieve, and filled into hard gelatin

capsules in 200 mg quantitien,

Formulation 6

Suppositories each contalning 225 mg of

active ingredient may be made as follows:

NmMethyle-{4~l(triflunromehhy])m
thio lpbenoxy { benezenepropanamine

sulfate 226 mge
saturated fatty acid glyreridesn 2,000 mg
Total 2,225 mg

The active ingredient in passed through a
No. 60 mesh U .. sleve and suspended in the

saturated fatty acid glycerides previoualy melted

32
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using the minimmm heant necessary. 'The mixture is
then poured into a supposttory mold of nominal 2 g

capacity and allowed to cool.
Formulation 7

Sunpensionsg each containing H0 mg of

medicament per b ml dose are made asg followa:

N-Methyl - (. [4 - methyl)thio)Yphenoxyl -

banzenepropanomine hydrochloride 0 mpe
podium carboxymethy!l cellnlose H0 mg
syrup 1.25 ml
benzoic acid solution 2.19 m)
flavor q.v.
color qQ.v.
purtified water to total . 5 ml

The medicament 1 pamssed through a No. 45
mesh U. 5. sieve and mixed witﬁe sodium carboxymethyl
cellulose and syrup to form a smooth paste. The
benzoic acid solntion, flavor and color are diluted
with some of the water and added, with stirring.
Sufficient water 18 then added to produce the

reauired volume.
Formualation 8

An intravenoun tormafation may be prepared

ag follows:



<744

4-13-(Dimetbylamino)- | -phenyl -
propoxy lbenzenesnl fonamide phoaphahe 160 mg

isotonic salioe 1000 mg

The solution of the above tongredients is
administered intravenously at a rate of 1 m) per

minute to a subject suffering from depression.

34



10

15

J711Y

CLALIMS
1. A compownd of the Formula 1
// \\ OCHCH CH NCH ‘
h 22 3
!

2

wherein:

Ry is (C-Cy alkyl)»ﬂ(m)p~, CFgS5--, HoNSO0,, -,
or CHz80,NH--

R2 in hydrogen or methyl;

p in @, 1, or 2; or

a pharmaceutically acceptable acid addition

salts thereof.

2. A compnnnq of Claim 1| wherein R2 is
hydrogen.

3. A compound of Claim ] wherein R2 is
methyl .

4. N-Maethyl - ¥ -1 4-(methylthio)phenoxy -

benzenepropanamine or a pharmaceutically acceptable

acid addition salt thereof.

-

' OR\G\NAL
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\
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5. N,N-Dimethyl- ¥ [4-(methylthio)
phenoxy Ibenzenepropanamine or a pharmaceutically

acceptable acid addition salt thereof.

6. A pharmaceutically formulation
5 - comprisiog a compound of Formula 1, or a
pharmaceutically acceptable salt thereof, as claimed
in Claim 1, in asmociation with one or more
pharmaceuntically acceptable carrviers, diluents or

excipients theretor.

rn—*s S
BAD ORIGINAL @
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