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The present invention relates to a novel group of N-
aralkyl-4-piperidyl-N-arylalkanamides. More particular-
ly, it relates to compounds of the general formula:

Ar-Alk- N >/ (”)

N—C——R
|

and the pharmaceutically equivalent, non-toxic saits there-
of, wherein Ar represents cyclohexyl, phenyl, halophenyl,
methoxyphenyl, aminophenyl, nitrophenyl, pyridyl, furyl,
or thienyl; Alk represents ethylene or propylene; R repre-
sents lower alkyl, lower alkoxy, dimethylamino, cyclo-
propyl, 1-pyrrolidyl, morpholino or 1-piperidyl; R’ repre-
sents hydrogen, methyl or methoxy and R" represents
hydrogen or lower alkyl radical.

The halophenyl radicals referred to above -include
fluorophenyl, chlorophenyl, bromopheny! 4nd iodophenyl.
The lower alkyl and lower alkoxy radicals referred to con-

tain less than 7 carbon atoms; typical examples are methyl, -

ethyl, propyl, “butyl, methoxy, ethoxy, propoxy and

‘butoxy.

The organic bases of this invention formr pharmaeeutl-
cally acceptable salts with a variety of inorganic and
strong organic acids inc luding sulforic, phosphoric; hydro-
chloric, hydrofromic, hydriodic, sulfamic, citric, lactic,
maleic, malic, succinic, fartaric, cinnamic, acetic, benzoic,
gluconic, ascorbic, and telated acids. They: also ‘form
quaternatry -ammonium salfs Wlth a -variety of organic

esters of sulfuric, hydrohalic dnd aromatic sulfonic acids.
: such esters are methyl chloride and bromide, -

smong
ethyl chloride, propyl. chicride, “butyl: ckloride, isobutyl
chloride, benzyl chloride and broiide, phenethyl bromide,

* naphthylmethyl chloride, dimethylsulfate, diethylsulfate,

methyl benzenesulfonate, ethyl toluenesulfonate, ethylene
chlorohydrin, propylene . chlorchydrin,: allyl = bromide,
methallyl bromide and crotyl bromide.

The compeunds to which this invention relates are use-
ful because of their valuable pharmacological properties.
Tn particular, they are potent analgesics and' appetite in-
hibitors. They are also mydriatic and cholinergic in their
action.

The compounds of this mven‘uon can beiadvantagecusly
prepared by the condensation of a compound of: the strue-
tural formula

cAr-Alk-halogen

w1th an appropriately selected compound of the formula

= >\ 0

o @—R’
wherein Ar Alk, R, R’, and R” are deﬁned as above

The teaction can be carried in an inert solvent such as an
aromatic hydrocarbon (e.g. benzene, toluene), a lower
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alkanol (e.e. butanol), or a lower alkanone ,e.g. 4-methyl-

2-pentanone). The reaction can be accelerated by use

of elevated temperatures.

" The intermediate piperidines ‘described above can be

conveniently prepared by the following series of reactions.
N-benzylpiperidone is- reacted with an arylamine to

give an intermediate Schiff ‘base of the formula:

o Y

which is reduced to the corresponding diamine with lith-
ium aluminum hydride. -~ Alternatively, these compounds
are mixed with an alkyl lithium to give the 4-alkylpiperi-
dine derivative. The resultant compound is reacted with
an appropriate anhydride to give the corresponding
amide, with an appropriate alkyl chloroformate to give
the corresponding urethane or with phosgene to give a
carbamyl chioride which is further reacted with a sec-
ondary amine to give a urea derivative. The intermedi-
ates produced can be represented by the following gen-
eral formula:

==X ¢
. . |

T

R’

wherein R, R’ and R’ are defined as above.. Debenzyla-
tion of the above compound is carried out by hydrogena-
tion over palladium-on-charcoal to give the 1ntermed=ate
described above.

The compounds which constitute this invention and
their methods of preparation will appear more fully from
a consideration of the following examples, which are
given for the purpose of illustration only and are not to
be constructed as limiting the invention in spirit and in
scope.  In-these examples, quantities are indicated in parts

by weight, temperatures in degrees centigrade (° C.), and
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“about 190-196° C. at 0.6 mm. pressure.
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pressure in millimeters of mercury (mm.}.
- Example 1
‘A mixture of 95 parts of I1-benzyl-4-piperidone, 60

"parts of aniline, 800 parts of toluene and .05 part of 4-

toluenesulfonic-acid is refluxed in a vessel provided with
a reflux condenser and water separator. ~ After 15 hours,
the calculated amount. of ‘water is separated and the mix-
ture cooled. . The toluene-is evaporated and the residue
dissolved in 800 parts of diisopropyl ether with stirring,
The solution is filtered and the solvent evaporated from
the filtrate. - The residue is distilled to give N-(1-benzyl-
4-piperidylidene) aniline, boiling at 170° C. at 0.05 mm.
pressure,

Following the above procedure of refluxing an appro-
priate amine with  1-benzyl-4-piperidosie, ‘the following
compounds are obtained:

N - (1-benzyl- 4-piperidylidene) o-toluidine, boiling at
about 176-185° C.at 0.05 mm: pressure.

N-(1-benzyl-4 -plperxdyhdene)-m-toluldme, boiling at

N-(1-benzyl-4-piperidylidene)-m-anisidine,
about 180-190° C. at 0.1 mm. pressure.

N - (1-benzyl-4-piperidylidene)-p-anisidine, boiling at
about 200-210° C. at 0.2 mm. pressure.

Example 2

boiling at

A solution of n-butyl lithium, which is-prepared: by the
reaction of 4.2 ‘parts metailic lithium and 41.2 parfs
n-butyl bromide in a nitrogen atmosphere,. in 160 parts
of hexane, is cooled to about-15° C., after which-a solu-
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tion of 26.5 parts N-(1-benzyl-4-piperidylidene)aniline
in 80 parts hexane is added portionwise. - Upon comple-
tion of addition, the mixture is refluxed for 15 hours.
After cooling, the reaction mixture is decomposed by the
successive addition of 50 parts water and 120 parts 5 N
hydrochloric acid. The formed precipitate is filtered off.
The aqueous layer is separated from the~filtrate and in
combination with the filter cake is heated under reflux
and filtered while hot. The undissolved solid is then dis-
solved in 80 parts of boiling acetone. Upon cooling,
1 - benzyl - 4 - butyl-4-anilinopiperidine  dihydrochloride,
melting at about 230.4-232° C, is obtained.

Substitution of ethyl lithium for the butyl derivative in
the above procedure yields 1-benzyl-4-ethyl-4-anilinopi-
peridine dihydrochloride.

Example 3

To a suspension of 8 parts of lithium aluminum hy-
dride in 260 parts of ether is added portionwise a solution
of 26 parts of N-(1-benzyl-4-piperidylidene)aniline.in 200
parts of anhydrous ether. The reaction mixture is stirred
and refluxed for 5 hours. While still hot, it-is decom-
posed by the addition of 250 parts of water. The mix-
ture is acidified with 100 parts of 12 N hydrochloric acid
to give a clear solution. The aqueous layer is separated
and 64 parts of tartaric acid is added to this solution
with stirring. The resultant solution is made strongly
alkaline and extracted with 3 portions of benzene. The
organic layer is dried over potassium carbonate and fil-
tered, and the solvent is evaporated. The resultant resi-
due is recrystallized from petroleum ether to give 1-
benzyl-4-anilinopiperidine, melting at about 84.8-86° C.

If an equivalent quantity of the appropriate Schiff base
is substituted for the N-(1-benzyl-4-piperidylidene)ani-
line and the above procedure is repeated, the following
compounds are obtained:

1-benzyl-4-(o-toluidino ) piperidine, melting at about
103-103.8° C.

. 1 - benzyl-4-(p-anisidino) piperidine, melting at about
65-66° C.. )

Dihydrochlordie salts of the 1-benzyl-4-(N-aminoaryl)
piperidine derivatives are obtained by dissolving the resi-
dues of the above procedure in 240 parts acetone.and
bubbling into the solution anhydrous hydrogen chloride
gas. The precipitated hydrochloride is filtered off.

Compounds obtained by substitution of an equivalent
quantity of the appropriate Schiff base in the procedure
of Examples 1 and 2 are:

1 - benzyl-4-(m-toluidino) piperidine
melting at about 254-256.5° C. }

1 - benzyl - 4-(m-anisidino)piperidine dihydrochloride,
melting at about 203.5-220°°C. -

1 - benzyl - 4-(p-anisidino) piperidine
melting at about 252-265° C. )

dihydrochloride,

dihydrochloride,

Example 4

To a solution of 19.5 parts of 1-benzyl-4-anilinopiper-
idine in 160 parts of benzene is added portionwise a solu-
tion of 10 parts of acetic anhydride and 40 parts of ben-
zene with stirring. After the mixture is refluxed for 2
hours, it is cooled and. alkalized with 10% sodium hy-
droxide. The organic layer is separated, washed with
-water, dried and filtered, and the solvent is evaporated
from the filtrate. From the oily residue, which is. dis-
solved in petroleum ether, there is obtained, upon cooling,
N - (1-benzyl-4-piperidyl)acetanilide, melting at about
107-109.2° C. with decomposition.

If 1-benzyl-4-(m-anisidino)piperidine, liberated upon
evaporation of the solvent from the benzene extracts of
an alkalized aqueous solution of 26 parts of the dihy-
drochloride salt, is dissolved.in 160 parts of anhydrous
benzene and the above procedure is followed, substituting
this solution for the piperidine derivative and benzene of
the previous paragraph, there is obtained N-(1-benzyl-4-
piperidyl)-m-acetanisidide. :
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Example 5

By substitution of 20 parts of 1-benzyl-4-(m-toluidino)
piperidine dihydrochloride in the procedure outlined in
paragraph 1 of Example 4 and using an equivalent amount
of a petroleum ether: diisopropyl ether solvent in the ratio
of 40:16 parts in place of the ether, there is obtained N-
(1-benzyl-4-piperidyl) -m-acetotoluidide, melting at about
73.8-74.4° C,
Example 6

To a solution of 28 parts of 1-benzyl-4-anilinopiperidine
in 320 parts toluene is added portionwise 26 parts propi-
onic anhydride in 120 parts toluene. The mixture is
stirred and refluxed for 7 hours. After cooling, the mix-
ture is made alkaline with excess 20% sodium hydroxide.
The toluene layer ‘is separated, dried, filtered, and the
filtrate evaporated. The residue is dissolved in 40 parts
petroleum ether. After cooling at about 0° C., N-(I-
benzyl-4-piperidyl) propionanilide, melting at about 74—
76° C. is obtained.

By substituting equivalent quantities of the appropriate
amine in the above procedure, the following amides are
obtained:

N-(1-benzyl-4-piperidyl )-o-propionotoluidide.
N-{1-benzyl-4-piperidyl ) -m-propionanisidide.
N-(1-benzyl-4-piperidyl)-o-propionanisidide.

The hydrochloride salts of the above-mentioned com-
pounds are obtained by dissolving the free base in an in-
ert solvent (e.g. isopropyl ether) and introducing hydro-
gen chloride gas. The precipitated hydrochloride is fil-
tered and recrystallized from 160 parts of acetone yield-
ing, for example, N-(1-benzyl-4-piperidyl)-p-propionanisi-
dine hydrochloride, melting at about 210-220° C.

Example 7

A mixture of 20 parts 1-benzyl-4-(3-toluidino)piperi-
dine dihydrochloride, 13 parts benzene, and 200 parts

‘propionic anhydride is refluxed for 6 hours, After cool-

ing, the reaction mixture is made alkaline with excess 10%
sodium hydroxide. The organic layer is separated, washed
with water, dried, filtered, evaporated, and the residue
dissolved in 40 parts petroleum ether. After keeping the
solution at room temperature long enough te allow crystal-
lization to occur, N-(1-benzyl-4-piperidyl)-m-propiono-
toluidide, melting at about 73.5-74.5° C. is obtained.

Example 8

A mixture of 14 parts of 1-benzyl-4-butyl-4-(N-anilino)
piperidine -dihydrochloride, 14 parts of propionic anhy-
dride and 80 parts toluene is stirred and refluxed for 40
hours. After cooling, the reaction mixture is made alka-
line with 10% sodium hydroxide. The aqueous layer is
separated, and extracted twice with 40 parts toluene. Af-
ter the combined organic layers are washed with 100 parts
of water, dried over magnesium sulfate, and the toluene
solution evaporated, the residue obtained is dissolved in
400 parts of diisopropyl ether. Hydrogen chloride gas
is introduced into this solution. The precipitated hydro-
chloride is filtered off and dried to yield N-(1-benzyl-4-
butyl-4-piperidyl) propionanilide hydrochloride, melting at
about 80-100° C, )

Substitution of 1-benzyl-4-ethyl-4-(N-anilino)piperidine
dihydrochloride for the dihydrochloride salt of the above
procedure  affords N-(1-benzyl-4-ethyl-4-piperidyl)pro-
pionanilide hydrochloride.

Example 9

A mixture of 13 parts 1-benzyl-4-anilinopiperidine, 12
parts butyric anhydride, and 160 parts anhydrous benzene
is stirred and refluxed for 16 hours. The reaction mixture
is made alkaline with 10% sodium hydroxide. “The or-
ganic layer is separated, dried over magnesium sulfate,
filtered -and the filtrate evaporated. After dissolving this
residue in 320 parts diisopropyl ether, hydrogen chloride
gas is introduced. The precipitated hydrochloride is

B aut” Y
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filtered off, boiled in 120 parts ethyl acetate, and filtered
again, yielding N-(1-benzyl- 4-p1per1dy1)butyraml1de hy-
drochloride, meliting at about 230-231° C.

Example 10

A solution of 15.6 parts of cyclopropanecarbonyl chlo-
ride in 60 parts of toluene is added portionwise fo a solu-
tion of 30 parts: of 1-benzyl-4-anilinopiperidine in 120
parts of toluene. - When the addition is complete, the mix-
ture is stirred for 30 minutes at room . temperature, and
then refluxed for 4 hours, . Two hundred parts of water
is added to the cooled mixture and it is refluxed for 4
hours, then cooled to rcom temperature to give N-(1-
benzyl-4-piperidyl) - N - phenylcyclopropanecarboxamlde
hydrochlorlde melting at about 255-258° C.

Example 11

Thirty-one . parts of 1-benzyl-4-anilinopiperidine is
stirred in 120 parts of pyridine at room temperature. ~To
this solution is added a solution of 18 parts of ethyl chlo-
roformate in 32 parts of ether, After the addition is com-
plete, the mixture is stirred at room temperature for 16
hours; and then agitated again on :the water bath at 60-

65° C.. The mixture is cooled. -The solid is filtered off, -

washed with acetone, then recrystallized from water: to
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give ethyl N-(1-benzyl-4-piperidyl)-N-phenylcarbamate

hydrochloride, meiting at about 231-233° C.

By substitution of the appropriate alkyl chloroformate
and repeating the above procedure, one obtains:

Methyl N - (1-benzyl-4-piperidyl) -N-phenylcarbamate
hydrochloride.

Butyl - N - (1 - benzyl-4-piperidyl )-N-phenylcarbamate
hydrochloride.

‘ Example 12

To a solution of 15 parts of phosgene in 56 parts .of
toluene is added portionwise a solution of 13.3 parts of
1-benzyl-4-anilinopiperidine in 24 parts of toluene. The
resultant mixture-is stirred at room temperature for 20
minutes and then heated on a water bath for 2 hours.. A
solid precipitates from the cooled mixture, and it is filtered
off and washed with diisopropy! ether ‘and dried to give

30

40

N-(1-benzyl-4-piperidyl)-N-phenylcarbamyl cnloude hy-

drochloride, melting at about 178-185° C.
Example 13

To a stirred mixture of 60 parts of pipéridine in. 120
parts of benzene is added portionwise 25 parts of M-(1-
benzyl-4-piperidyl)-N-phenylcarbamyl -chloride hydro-
chloride. The mixture is refluxed for 3 hours and then
cooled, and 200 parts of water added. - The organic layer
is separated, washed 3- times with 200 parts.of -water,
dried over potassium carbonate and filtered, and the sol-
vent is evaporated. The residue is recrystailized from
petroleum ether to give N-(1-benzyl-4-piperidyl)-N-
phenyl-N’, N’-pentamethyleneurea, melting at about 115-
116° C.,

If equivalent quantities of the anpxonuate amine are
substituted for piperidine and the above procedure is re-
peated, the following compounds are cbtained:

‘N.= (1-benzyl-4-piperidyl)-N-phenyl-N’,N’-tetramethyl-
eneurea, melting at about 92-95.5° C.

N-- (1 - benzyl - 4-pipéeridyl}-N-phenyl-N’,N'-(3-0xa~
pentamethylene)urea, melting at about 104-106° C.

Example 14

A solution of 16.5 parts N-(1-benzyl-4-piperidyl)acet-
anilide in 160 parts ethanol is hydrogenated at atmospher-
ic pressure at room temperature in-the presence of 3 parts
Hydrogenation
is stopped after the calculated amcunt of hydrogen gas is
taken up. The reaction mixture is filtered and the fiitrate
evaporated, - After adding dilute hydrochloric acid to the
residue, the aqueous solution is made. alkaline with 10%
sodium hydroxide and extracted with benzene. The or-
ganic layer is separated, then dried over potdssium car-
bonate and evaporated. The residue is dissolved in 40
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parts of diisopropy! ether and allowed to stand at room
temperature. . Thus, N-(4-piperidyl)acetanilide, melting
at about 129-130° C. crystallizes out, . The hydrochlo-
ride salt is obtained by passing hydrogen chloride gas
through an ether sclution of the amine.

If equivalent quantities of the appropriate piperidyl
amide are substituted for the N-(1-benzyl-4-piperidyl)
acetanilide in the above procedure, the following com-
pounds are obtained:

‘\I-(4-pxper1dy1)propxonamhde melting at ‘about 83—
85°

N- (4 piperidyl)butyranilide, melting at about 93.4-
95.8°

N-( 4-p1per1dy1 )-N-phenylcyclopropanecarboxamide hy-
drochloride, melting at about 238-239° C.

+ N-(4-piperidyl ) -o-propionotoluidide.

N - (4 ~piperidyl) - p-propionotoluidide hydrochloride,
melting at about-176-177° C.

Ethyl' N-(4-piperidyl)-N-phenylcarbamate hydrochlo-
ride, melting at about 225-227° C., with decomposition.

Methyl N—(4-p1yer‘dyl)-\I-phenylcarbamate hydrochlo-

ride.

Buxyl N-(4 plpendyl)-N-phenylcarbamate hydrochlo-
ride.

N - (4-piperidyl)-N-phenyl-N’,N’- dlmethylurea hydro-
chloride, melting at about 242-246° C.

N - {4 - piperidyl)-N-phenyl-N’ N’-tetramethyleneurea
hydrochloride, melting. at about 266-267° C. The free
base of this compound melts at about 110.6-113° C.

< (4-piperidyl)-N-phenyl-N’ N’-pentamethyleneurea, :
meltmg at about 101-103° C.

- (4 - piperidy!)-N-phenyl- N',N’-(3-oxapentamethy1—
ene)-urea hydrochloride, melting at about 254-256.5° C.

N-(4-piperidyl)-m-acetanisidide, melting at about 110~
112.8° C. :

N-(4-piperidyl )-m-propionanisidide.

N-(4-piperidyl)-m-propionotoiuidide.

N-(4-piperidyl)-m-acetotoluidide.

N-(4-butyl-4-piperidyl ) propionanilide,

N-(4-ethyl-4-piperidyl ) propionanilide.

Example 15 )
A solution of 8.5 parts of N-(1-benzyl-4-piperidyl)-p-

.propionanisidide . hydrochloride is hydrogenated as de-

scribed in paragraph 1 of the previous example. - After

Ailtration of the reaction mixture and evaporation of the

filirate, the -residue is dissolved in -250-parts of water,
made alkaline with sodium hydroxide and extracted with
benzene. ‘The organic layer is separated, dried:.over
potassium carbonate, filiered and evaporated. . ‘The residue
is dissolved in 200 parts of diisopropyl -ether, and evapo-
rated to yield oily N-(4-piperidyl)-p-propionanisidide.

Example 16

A mixture of 5.2 parts g-cyclohexylethyl bromide 5.9
parts N-(4-piperidyl)propionanilide, 10 parts of sodium
carbonate, 0.05.part potassium iodide in 200 parts 4-
methyl-2-pentanone is stirred and refluxed for 36 hours.
After cooling, 200 parts of water are added with stirring.
The organic layer is separated, dried, filtered and evap-
orated. . The oily residue is dissolved in 280 parts di-
isopropyl ether, then' hydrogen :chloride <gas is. intro-
duced into the mixture; The precipitated hydrochloride
is filtered off and recrystallized from 40 ‘parts acetone
to - yield .- N-[1-(B-cyclohexylethyl)-4-piperidyl 1 propion-
anilide hydrochloride, melting at about 204-106°.C. - This
compound has the structural formula L

O_omcm.N >< :

CH;OHg HCI
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Example 17

To the stirred solution of 5 parts of N-(4-piperidyl)
propionanilide, 6.85 parts sodium carbonate, 0.05 part
potassium iodide in 120 parts hexone is added portion-
wise a solution of 3.8 parts g-phenylethyl chloride in 24
parts 4-methyl-2-pentanone. The mixture is stirred and
refluxed for 27 hours. The reaction mixture is filtered
while hot, and the filtrate is evaporated. The oily resi-
due is dissolved in 160 parts diisopropyl ether and the
solution is filtered several times until clear, then concen-
trated to a volume of about 70 parts. The residue is then
cooled for about 2 hours at temperatures near 0° C.
to yield N-[1-(g-phenylethyl)-4-piperidyl]propionanilide,
melting at about 83-84° C.

Substitution of g-(p-fluorophenyl)ethyl bromide for the.
chloride of the above procedure yields N-{1-[ 8-(p-flugro-
phenyl) ethyl]-4-piperidyl} propionanilide, melting at about
104-105° C i

Substitution of g-(p-iodophenyl)ethyl chloride yields

- N-{1-[p-(p-iodophenyl) ethyl 1-4-piperidyl} propionanilide. -

Substitution - of g-(m-bromophenyl)ethyl bromide for
the halogen of paragraph 1 yields N-{I1-[g-(m-bromo-
phenyl)ethyl] - 4 - piperidyl}propionanilide, when reflux
time is increased from 36 to 48 hours. ‘

Substitution of g-(p-chlorophenyl)ethyl chloride for the
chloride of paragraph 1 of this example yields N-{1-[3-
(p chlorophenyl)ethyl] -4-piperidyl}propionanilide, melt-
ing at about 73-74° C

Substitution' of ﬁ-(p—methoxyphenyl)eth yl chloride for
the chloride of paragraph 1 of this example yields N-{1-
[ B-(p-anisyl) ethyl]-4-piperidyl}propionanilide, melting at
about 97-98° C.

Substitution of g8-(p-nitrobenzyl)ethyl chloride for the

chloride of paragraph 1 in this example yields N-{1-[g- 3

(p-nitrophenyl) ethyl ]-4-piperidyl}propionanilide, melting
at about 114-119° C,, when reflux time is reduced from
36 to 24 hours. ' ]

Substitution of p-(2-thienyl)ethyl chloride for the
phenylethyl chloride of the above procedure yields N-{1-
[B8-(2-thienyl)ethyl]-4-piperidyl}propionanilide, melting at
about 62-63° C.

Substitution of N-(4-piperidyl) propionotoluidide for
the N-substituted -amide of paragraph 1 yields N-[1-(3-

phenylethyl )-4-piperidyl]-p-propionotoluidide, melting at

about 136-138° C.

Substitution of N - (4-piperidyl)butyranilide for the
amide of paragraph 1 yields N-[1-(B8-phenylethyl)-4-
piperidyl]butyranilide, melting at about 90-91° C.

Substitution of g-(m-methoxyphenyl)ethyl chloride of
paragraph 1 yields N-{1-[8-(m-anisyl)ethyl]-4-piperidyl}
propionanilide.

Example 18

To a stirred mixture of 5.66 parts N-(4-piperidyl)-o-
propionotoluidide, 7.3 parts sodium carbonate, 0.05 part
potassium iodide and 120 parts 4-methyl-2-pentanone is
added portionwise a solution of 4.1 parts 2-phenyl-1-
chloroethane in 16 parts 4-methyl-2-pentanone. The
mixture is stirred and refluxed for 36 hours. = While hot,
the reaction mixture is filtered and the filirate evaporated.
‘After dissolving the residue in 200 parts diisopropyl ether,
the solution is filtered several times until clear. The
filtrate is diluted with 320 parts of diisopropyl ether and
hydrogen chloride gas is introduced into the solution.
The precipitated hydrochloride is filtered off and stirred
in 56 parts of acetone. The acetone solution is filtered
yielding a residue of N-[1-(g-phenylethyl)-4-piperidyl]
-o-propionotoluidide hydrochloride, meltmg at about 194-
196°.C.

Substitution of the appropnate amides for the N-(4-
piperidyl)-o-propionotoluidide in the above example
yields:

N-[1-(g-phenylethyl) -4-piperidyl]-m-propionotoluidide
hydrochloride,; melting at about 210-218° C.
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flexed for 39 hours.

8
- N-[1-(B-phenylethyl)-4-piperidyl]-m-acetotoluidide hy-
drochloride, melting at about 235.5-241° C

N - [1-(B-phenylethyl)-4-piperidyl]butyranilide hydro-
chioride, melting at about 210-211° C. Reflux time is
increased to 80 hours.

N-[1-(g-phenylethyl)-4-piperidyl] - p-propionanisidide
hydrochloride, melting at about 210-211.5° C.

By substituting 8-(2-fury)ethyl chloride for the 2-phen-
yl-1-chloroethane and N-(4-piperidyl)propionanilide for
the amide of paragraph 1 in this example and repeating
the procedure of this example, there is cbtained:

N-{1-[p~(2-furyl)ethyl]-4-piperidyl}propionanilide hy-
drochloride, melting at about 232.5-233.5° C.

N-[1-(g-phenyl)ethyl-4-butyl - 4-piperidylipropionani-
lide hydochloride, melting at about 168-169.8° C.

N-{1-{8-phenyl)ethyl-4-ethyl - 4-piperidyl]propionani-
lide hydrochloride. )

. : Example 19

A mixture of 3.5 parts g-phenylethyl chloride, 6 parts
N-(4-piperidyl )-N-phenyl-N’,N’-dimethylurea hydrochlo-
ride, 0.05 part potassium iodide in 160 parts hexone is
stirred, then refluxed for 45 hours. After cooling, the
reaction mixture is filtered, the filtrate is evaporated. The
residue is dissolved in 160 parts of diisopropyl ether and
filtered. Upon evaporation of the filtrate, solid N-[1-(s-
phenylethyl)-4-piperidyl ]-N-phenyl-N’,N’-dimethylurea is
precipitated, which, upon recrystallization from diiso-
propyl ether, melts at about 115-116° C.

Example 20

A mixture of 4.3 parts 2-phenyl-1-bromopropane, 10
parts N-(4-piperidyl)propionanilide, 0.05 part potassium
iodide in 80 parts of toluene is refluxed at 150° for 65
hours. After addition of 150 parts of water, the organic
layer is separated and washed with water, dried, filtered
and evaporated. The residue is dissolved in 200 parts
diisopropyl ether and dry hydrogen chloride gas passed
into the solution. The precipitated hydrochloride is fil-
tered off and recrystallized from 20 paris isopropanol to
yield N-[1-(g-methyl-g-phenyl)ethyl-4-piperidyl]propion-
anilide hydrochloride, melting at about 226-~229.6° C

"This compound has the formula:

CH;

e

N—-C—OHZCIIa

Substitution of 1-phenyl-2-bromopropane for the bro-
mide of the above example and following the same pro-
cedure yields N-[1-(a-methyl-g-phenyl)ethyl-4-piperidyl]
propionanilide hydrochloride, melting at about 272.8-
273.6° C. .

HCl

Example 21

A mixture of 6 parts 4-vinyl-pyridine pyridyl, 3.1 parts
M-(4-piperidyl)propionanilide, and 160 parts butanol is
stirred and refluxed for 20 hours. - The residue remain-
ing after evaporation of the solvent is dissolved in xylene
and evaporated again. The oily residue is dissolved in di-
isopropyl ether. After cooling the solution at about —15°
C., N-{1-[p-(4-pyridyl)ethyl]-4-piperidyl}propionanilide,
melting at about 123-125° C. is obtained.

Example 22

To a stirred mixture of 4.2 parts N-(4-piperidyl)-m-
acetanisidide, 6.4 parts sodium carbonate, 0.5 part potas-
sium iodide, and 120 parts 4-methyl-2-pentanone, a solu-
tion of 4.9 parts g-phenylethyl chloride in 24 parts hexone
is added portionwise. After mixing, the mixture is re-
After cooling the reaction mixture,
70 parts of water are added. - The aqueous layer is sep-
arated and extracted once more with toluene.. The com-
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bined organic layers are dried over magnesium sulfate,
filtered, and the filtrate evaporated. The oily residue is
dissolved in 32 parts diisopropyl ether and filtered until
clear. After cooling to about —15° C., N-[1-(B-phenyl-
ethyl)-4-piperidyl]-m-acetanisidide, ~melting at about
94.5-96° C.,, is obtained.

Substitution of the appropriate amide or amide hydro-
chloride for the N-{4-piperidyl)acetanisidide of the above
example yields:

Ethyl N - [1-(g-phenyl)ethyl-4-piperidyl]1-N-phenylcar-
bamate, melting at about 110-110.8° C., when the reflux
time is increased to 60 hours.

Methyl N - [1-(p-phenyl)ethyl-4-piperidyl]-N-phenyl-
carbamate,

Butyl N - [1-(g-pheny!)ethyl-4-piperidyl]-N-phenyl-

carbamate,

N - [1-(g-phenylethyl)-4-piperidyl]acetanilide, melting
at about 96-97° C.

N - [1 - (B-phenylethyl)-4-piperidyl]-N-phenyl-N’,N’-
tetramethyleneurea, melting at about 133-134° C.

N - [1 - (g-phenylethyl)-4-piperidyl]-N-phenyl-N’,N’-
pentamethyleneurea, melting at about 114.5-116° C.

N - [1 - (B-phenylethyl)-4-piperidyl]-N-phenyl-N’,N’-
(3-oxapentamethylene )urea, melting at about 99-100° C.

Substitution of - (g-cyclohexyl)ethyl bromide for the
chloride of paragraph 1 of ‘this example and N-(4-piper-
idyl) - N-phenylcyclopropanecarboxamide hydrochloride
for the amide -yields N-[1-(B-cyclohexylethyl)-4-piper-
idyl] - N - phenylcyclopropanecarboxamide, melting at
about 102~102.5° C.

Substitution of the g-cyclohexylethyl bromide and N-
(4-piperidyl)-N-phenyl-N’,N’-tetramethylencurea hydro-
chloride for, respectively, the phenylethyl chloride and
amide of paragraph 1 yields N-[1-(g8-cyclohexylethyl)-4-
piperidyl]-N-phenyl-N’,N’-tetramethyleneurea, melting at
about 106-108° C.

Example 23

To a stirred mixture of 7.8 parts N-(4-piperidyl)-m-
propionanisidide, 9.5 parts sodium -carbonate, 0.05 part
potassium iodide, and 120 parts 4-methyl-2-pentanone is
added portionwise a solution of 5.27 parts g-phenylethyl
chloride in 16 parts 4-methyl-2-pentanone. After stir-
ring, the solution is refluxed for 36 hours and then filtered
while hot. After evaporation of the filtrate, the residue
is dissolved in 240 parts diisopropyl ether, and the solu-
tion is filtered several times until clear. The filtrate is
evaporated in vacuo, and the residue dissoved in 150 parts
isopropanol. Next, a solution of 3.8 parts oxalic acid di-
hydrate in 16 parts isopropanol is added. = After filtration,
the sticky precipitate is recrystallized from 120 parts of
isopropanol and cooled to room temperature yielding N-
[1-(8-phenyl)ethyl-4-piperidyl]-m-propionanisidide ~oxa-
late, melting at about 178.4-179.2° C.

Example 24

A mixture of 2.8 parts g-phenylethyl chloride, 5 parts
N - (4 - piperidyl)-N-phenylcyclopropanecarboxamide
hydrochloride, 5.7 parts sodium carbonate, 0.05 part po-
tassivm jodide, and 176 parts 4-methyl-2-pentanone . is
stirred and refluxed for 40 hours. After cooling, the re-
action mixture is filtered, then the filtrate evaporated.
After dissolving the residue in 56 parts diisopropyl ether
and cooling at room temperature, N-[1-(g-phenylethyl)-
4 - piperidyl]-N-phenylcyclopropanecarboxamide is ob-
tained, melting at about 119.5-120.4° C.

Example 25

A solution of 4 parts N-{1-[8-(p-nitro) phenyl]-ethyl-4-
piperidyl}-propionanilide in 40 parts C is reduced by
catalytic hydrogenation at room temperature and normal
pressure in the presence of 0.1 part of Adams catalyst.
After the calculated amount of hydrogen is taken up, hy-
drogenation is stopped. The catalyst is filtered off, and
the filtrate is evaporated. The residue is dissolved in 25
parts of hot diisopropyl ether. - After cooling the solution,

10

20

30

40

50

60

65

70

10

a precipitate is obtained which is filtered off and dried to
yield N - {1-[8-(p-amino)phenyliethyl-4-piperidyl}-pro-
pionanilide, melting at about 150-151° C.

Example 26

The free base which remains upon evaporation of the
solvent from an aqueous, alkaline benzene solution of 8.5
parts of ethyl N-(4-piperidyl)-N-phenylcarbamate hydro-
chloride is extracted with 24 parts butanol 3 times, and
the organic layer dried. After addition of 3.1 parts 2-
vinyl-pyridine in 88 parts butanol and stirring, the mixture
is refluxed for 24 hours. The solvent is evaporated, and
the residue dissolved in 32 parts isopropanol. Storage
at room temperature of this solution, after addition of
5.5 parts oxalic acid dihydrate in 8 parts isopropanol,
yields 11.2 parts of the crude oxalate, which can be crystal-
lized from 25 parts water.  After cooling, the oxalate of
the unreacted phenylcarbamate derivative is precipitated.
After filtration, the mother liquor is made alkaline with
10% sodium hydroxide and extracted with toluene. The
organic layer is dried; filtered and evaporated. Crystal-
lization from 16 parts-diisopropyl ether yields ethyl N-{1-
[B - (2 - pyridyl)ethyl]-4-piperidyl}-N-phenylcarbamate,
melting at about 82-—83.2° C.

I claim:

1. A compound of the formula

Ar-Alk- /
\N

wherein Ar is a member of the class consisting of cyclo-
hexyl, phenyl, halophenyl, methoxyphenyl, ammophenyl
nitrophenyl, pyridyl, furyl and thienyl; Alk is a member
of the class consisting of ethylene and propylene; R is
a member of the class consisting of lower alkyl, lower
alkoxy, dimethylamino, cyclopropyl morpholino, pyr-
rolidino and piperidino; R’ is a member of the class
comsisting of hydrogen, methyl and methoxy; and R” is
a member of the class consisting of hydrogen and lower
alkyl.
2. A compound of the formula

CHz OHz—-N >\

N—CL (lower alkyl)

3. N-[1-(B-phenylethyl)-4-piperidylIpropionanilide.
4. N-[1-(B-phenylethyl)-4-piperidylIbutyranilide.
5. A compound of the formula

O (X

N —C -(lower alkyl)

CH3

6. N - [1 - (8 - phenylethyl) - 4 - piperidyl] - o - pro-
pionotoluidide.
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7. A compound of the formula

Q_cmén_m<

N—O (lower alkyl)

8. N-{1 -V(a - methyl - 8 - phenylebhyl) - 4 - piperi-
dyllproprionanilide.
- 9. A compound of the formula -

: /=

SJ CH:CH,—N A_><

N—G (lower alkyl)

10. N - [1 - (8 - thienylethyl) - 4 - piperidyl]proprion-
anilide.

i2
11. A compound of the formula

N —C (lower alkyl)

10
12. N - [1 - (8 - furylethyl) - 4 - piperidyllproprion-
anilide.
13. N - [1 - (8 - phenylethyl) - 4 - piperidyl] - N-
phenylpropanecarboxamide. '
15 7 14, N - [1 - (8 - phenylethyl) -4 - butyl - 4 - piperi-
dyllpropionanilide.
15. N - [1 - (B - cyclohexylethyl) - 4 - plperldyljpro-
pionanilide.
16. N - [1 - (B - cyclohexylethyl) - 4 - piperidyl] - N-
phenylcyclopropanecarboxamide.

[}
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