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- This invention relates generally to novel N-substituted
piperidine compounds and to processes for preparing these
piperidine derivatives. More particularly, it is concerned
with novel 1-.cinnamyl and 1-substituted cinnamyl-4-
phenyl-4-carbo-loweralkoxypiperidines and with methods
of making these products starting with a 4-phenyl-4-
carbo-loweralkoxypiperidine. These cinnamyl and sub-
stituted cinnamyl piperidines, and their acid addition salts;
are potent analgesic agents. Still more particular aspects
of our invention will be elucidated in the discussion of our
products and processes hereinbelow,

It is known that certain N-substituted-4-phenyl-4-
carbalkoxypiperidines have analgesic properties, and that
the degree of analgesia depends to a large extent on the
particular radical or group attached to the nitrogen atom
of the piperidine ring. We have now discovered that 1-
substituted cinnamyl and 1 - cinnamyl - 4 - phenyl-4-

carbalkoxypiperidines, and their acid addition salts, are .
highly potent analgesics, certain of them having a greater .

degree of analgesic activity than some of the commerc1ally
available synthetic analgesics.

The new compounds of this invention may be.p1ctured
structurally as follows, as the acid addition salts:
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where R’ is 'a lower alky! radical, R is a functional group
such as —OH, ——Noz, —NH, and —NH acyl, and HA is

an acid.
As might be expected, the 1-cinnamyl-piperidine deriva-

tives embraced by these formulae differ in the amount of

their analgesic activity, although all of them have un-
usually high activity., For convenience sake in describ-
ing our invention, we will after refer to the compounds,
both substituted and unsubstituted in the aromatic ring
of the cinnamyl radical, as 1-cinnamyl-piperidines. Where
a specific compound is intended, this will be clear from
the discussion.

- These 1-¢innamyl-piperidines are prepared from an acid
addition salt of 4-phenyl-4-carbo-loweralkoxypiperidine
by a process comprising the following basic steps:

(a) Reaction of the 4-phenyl-4-carbo-loweralkoxy-
piperidine acid salt with acetophenone or a nuclearly
substituted acetophenone in the presence of excess form-
aldehyde to form a 1- ['y-keto-y (phenyl or substituted
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phenyl) - propyll - 4 - phenyl-4-carbo-loweralkoxypiperi-
dine acid addition salt,

(b) Reduction of this latter compound to produce a
1-[y-hydroxy-y-(phenyl or substituted phenyl)-propyll-
4-phenyl-4-carbo-loweralkoxypiperidine, and

(¢) Treatment of the product of step (5) with an acid,
preferably a mineral acid, or heating of the product of
step (b) or with heat and acid to obtain the desired 1-cin-
namyl (or substituted cinnamyl) - 4 - phenyl - 4 - carbo-
loweralkoxypiperidine acid addition sali.

A very interesting and important aspect of our invention
is that the 1-[vy-keto-y-(phenyl or substituted phenyl)-
propyll-4-phenyl-4-carbo-loweralkoxypiperidines and the
1-Ly-hydroxy-v-{phenyl or substituted phenyl)-propyli-4-
phenyl-4-carbo-loweralkoxypiperidines obtained as inter-
mediates in this process themselves have a high degree
of analgesic activity.

As applied to the synthesis of 1-p-hydroxycinnamyl-4-
phenyl-4-carbethoxypiperidine hydrochloride, our process
may be described structurally as in the following flow
sheet:

(e) CeHs
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where HA is an a01d and X is an alkali metal. .

The first step of the process is carried out by 1nt1-_
mately contacting the acetophenone compound, the 4-
phenyl-4-carbo-loweralkoxypiperidine acid- addition salf
and formaldehyde in a suitable solvent. We prefer to
use equimolar quantities of the acetophenone and piper-
idine reactants although this is. not essential. - Aqueous
formaldehyde solution may be used, but other com-
pounds which give rise to formaldehyde in the reaction
mixture are equally satisfactory. For convénience sake,
we prefer .to” use paraformaldehyde as the source . of
formaldehyde. The solvent medium is not critical al-
though a ketonic or other solvent which could participate
in the reaction is to be avoided. Examples of suitable
solvents are alcohols such as methanol, ethanol, propanol
butanol and the like.

The reaction is preferably carrled out at elevated tem-
peratiife, as from about 50°.C. to about 150° C. forabout -
four to about twenty hours. Heating at about.60-90° C,

’ O—Om

COO0C;H;
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for about 7 to 15 hours gives high yields of substan-
tially pure product and constitutes a preferred embodi-
ment of the invention. The desired 1-[y-keto-y-(phenyl
or substituted phenyl)-propyll-4-phenyl-4-carbo-lower-

alkoxypiperidine acid salt crystallizes directly, in most

cases, on cooling the reaction mixture, and may be iso-
lated by filtration or centrifugation.

Examples of substituted piperidines which may be pre-
pared in this fashion are:

1- [fy-keto-'y-(p-hydroxyphenyl)-propyl]-4-phenyl—4=car-
bethoxypiperidine hydrobromide

1- ['y-keto-y-(p-hydroxyphenyl’)-propyl]-4-pheny1—4—car-
bethoxypiperidine hydrochloride

1-0y- keto-fy-(p-acetoxyphenyl_)-prqpyl]-4i—phenyl—4-car—
bethoxypiperidine hydrobromide

1-0y- keto-y-(p-hydroxyphenyl)-propyl‘],-4'-phcnyl-4-c~a:r-,

bomethoxypiperidine hydrobromide

1 - [ - keto - y-(p-acetamidophenyl) -propyl] -4-phenyl-4-
carbethoxypiperidine hydrobromide

1-fy- keto-y-(p-propionamidophenyl)-propyll-4-phenyl-
4-carbethoxypiperidine hydrobromide

1 - [y - keto-y-(p-nitrophenyl)-propyl] -4-phenyl-4-carbo-
propoxypiperidine hydrochloride )

1 - [~-keto - v -(phenyl) -propyl1-4-phenyl-4-carbethoxy-
piperidine hydrochloride

and the like. Such new compounds are of value as inter-
mediates in synthesizing 1-cinnamyl piperidine derivatives
and are themselvess potent analgesics.

In those instances where the functional group on the
phenyl radical is acylated, it may, of course, be recon-
verted to the parent compound. Thus, 1-Ly-keto-y-(p-
acylaminopheny!) - propyl] - 4 - phenyl - 4 - carbo-lower-
alkoxypiperidines are conveniently converted at this stage
of the process to the corresponding t-[y-keto-y-(p-
aminophenyl) - propyll -4- phenyl-4-carbo-loweralkoxy-
piperidines. And, if desired, the carboxylic acid esters
may be saponified by customary methods to the corre-
sponding carboxylic acids.

In the next step of our process the keto compounds
obtained in step (@) are reduced to 1-[y-hydroxy-v-
(phenyl or substituted phenyl)-propyll-4-phenyl-4-carbo-
loweralkoxypiperidines. The reduction may be effected
with any reducing agent that will not also give rise to
simultaneous side reactions affecting other portions of
the molecule.
in the presence of a noble metal catalyst, or treatment
of the substituted piperidine free base with an alkali
metal borohydride. We prefer the latier method using
sodium or potassium borohydride as the reducing agent.

The borohydride reduction is conveniently carried out
in a slightly alkaline aqueous solution at elevated tem-
peratures. High yields of the desired compounds are
obtained under optimum conditions in from 30 to 90
minutes. The reduced compound exists in solution as
the free base and may be isolated by extraction into a
water-immiscible solvent such as ether and precipitation
from ether or an ether-alkanol mixture. It may be con-
verted to an acid addition salt by treatment with acid
although certain of the 1-[y-hydroxy-v-(p-substituted
pheny!)-propyl1-4-phenyl-4-carbo-foweralkoxypiperidines
will dehydrate readily in the presence of acid to the
1-substituted cinnamyl piperidine derivatives and care
should be takem to avoid this if premature dehydra-
tion is undesired.

Typical compounds which may be made by this re-
duction step are:

1 - [~-hydroxy-y-(p-hydroxyphenyl)-propyll-4-phenyl-4-
carbethoxypiperidine

1 - [y-hydroxy-v-(p-hydroxyphenyl)-propyll-4-phenyl-4-
carbomethoxypiperidine :

1 - [y - hydroxy - v-(p-aminophenyl )-propyll-4-phenyl-4-
carbethoxypiperidine ' C ’

Suitable methods are catalytic reduction
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1- [ry-hydroxy——y-(p-acetamidophenyl)-propyl]-4—phenyl-
4-carbethoxypiperidine '

1 - [y -hydroxy-~- (p-nitropheny! ) -propyl1-4-phenyl-4-
carbopropoxypiperidine

1 « [ -hydroxy - ~-{phenyl)-propyl1-4-phenyl-4-carbeth-
oxypiperidine

and the like. In addition to serving as intermediates in
the synthesis of 1-cinnamyl and 1-substituted cinnamyl-4-
phenyl-4-carbo-loweralkoxypiperidine, these compounds
are active analgesics in their own right and may be used
as such. o

The next stage in the process of this invention is the
dehydration of a 1-[y-hydroxy-y-(phenyl or substituted
phenyl) - propyl]-4-phenyl-4-carbo-loweralkoxypiperidine
to a 1-cinnamyl (or substituted cinnamyl)-4-phenyl-4-
carbo-loweralkoxypiperidine, which is usually formed in
the reaction as an acid addition salt.

The dehydration is achieved by treating the hydroxy
compound with an acid, by heating, or by a combination
of heat and acid treatment. As the acids to be used, we
prefer mineral acids such as hydrochloric, hydrobromic
and sulfuric acids. T

The starting materials in this particular step of the
process differ in the ease in which they will dehydrate.
Certain of them, such as the 1-[y-hydroxy-v-(p-hydroxy-
phenyl) - propyll - 4 - phenyl-4-carbo-loweralkoxypiperi-
dines dehydrate readily and slight warming of their ‘acid

- addition salts or dissolution of the acid salt in a solvent

such as acetone is sufficient to convert them to 1-p-hy-
droxycinnamyl - 4-phenyl-4-carbo-loweralkoxypiperidines.
Others, such as 1- [~ - hydroxy - y-(phenyl)-propyl1-4.
phenyl-4-carbo-loweralkoxypiperidines. require more vig-
orous treatment to dehydrate, and with such compounds,
we prefer to carry out the reaction at elevated temper-
atures in a strongly acidic solution. Alternatively, the
reaction may be effected by evaporating to dryness an
aqueous solution of an acid salt whereby the desired 1-
cinnamyl-4-phenyl-4-carbo-lqweralkoxypiperidine acid ad-
dition salt is formed. ’

Tt will be realized that any desired acid addition salt,
or the piperidine free base, may be obtained from the
end product of the dehydration reaction by treatment
of the 1-cinmamyl piperidine derivative with the appro-
priate acid or with base. Other transformations may be
carried out on these products also, such as acylation of
a 1-p-amino-cinnamyl—4-pheny1—4-carbo-loweralkoxypiper-
idine, hydrolysis of a carbo-loweralkoxypiperidine deriva-
tive to the corresponding carboxypiperidine derivative
and the like.

Examples of products which may be prepared utiliz-
ing this reaction are:

1 - p—hydroxy-cinnamyl-4-phenyl-4-carbethoxypiperidine
hydrochloride

1-p- hydroxy—cinnamyl—4-phenyl-4—carbomethoxypiperi—
dine hydrobromide

1-p-aminocinnamy1-4-pheny1-4-carbethoxypiperidine dihy-
drochloride ' :

1-p-aminocinnamy1-4-pheny1-4—carbethoxypiperidine dihy-
drobromide

1-p- aminocinnamyl-4-phenyl-4-carbomethoxypiperidine
citrate

1-p—nitrocinnarnyl-4-phenyl-4-carboprop,oxyp}iperidine, hy-
drochloride '

1-p-nitrocinnamyl-4—phenyl-4-carbethoxypiperidine hydro-
chloride ‘

1-cinnamyl-4-phenyl - 4 - carbethoxypiperidine -hydrochlo-
ride

1 - cinnamyl-4-phenyl - 4 - carbomethoxypiperidine hydro-
chloride. '

1-cinnamyl-4-phenyl-4-carboxypiperidine

1-p- acetylamino~cinnamyl-4—pheny1—4—carbethoxypiperi—
dine hydrochloride ) ’ o

These 1-cinnamyl-piperidine derivatives are useful as
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analgesics, and may be administered orally .or by injec-
tion as desired, although in general greater analgesia is
realized when they are injected. They may be formu-
lated .as parenteral solutions, compressed into tablets, or
formulated in other ways well known to the pharma-
ceutical chemist. Suitable parenteral solutions contain-
ing 50 mg. of analgesic per ml. of solution are made by
mixing the following components in a nitrogen atmos-
phere, filtering the solution through a sterilizing filter
with nitrogen pressure, and filling the resulting sterile
preparation into one ml. vials: |

1-cinnamyl(or substituted cinnamyl)-4-phenyl-4-car-
bo-lower alkoxypiperidine acid addition salt__mg_. 50

Benzy! alcohol mg 9
Sodium bisulfite oo e mg... 2
Sodium phosphate monobasic mg.. 7.5
Thiovanol mg 10
Pyrogen-free distilled water to make ________ mi__ 1.0

Tablets containing 30 mg. of analgesic may be made
using the following substances:
Grams
1 - cinnamyl(or substituted cinnamyl)-4-phenyl-
4 - carbo - loweralkoxypiperidine acid addition

salt e i e e e e 0.030
Lactose USP. e anmmn 0.062
Starch U.S.P. e 0.015
Starch, 10% paste _ ——~ 0.002
Magnesium stearate .o 0.001

0.110

These types of formulations may also be employed with
the 1-[y-keto-y-{phenyl or substituted phenyl)-propyll-
4 - phenyl-4-carbo-loweralkoxypiperidines and 1-[y-hy-
droxy-y-(phenyl or substituted phenyl)-propyll-4-phenyl-
4-carbo-loweralkoxypiperidines, and the acid addition
salts thereof, when these compounds are employed as
analgesics.

The following examples are given for purposes of il-
lustration and not of limitation: . .

EXAMPLE 1

1-Ly-keto-y-(p-acetamidophenyl) propyl]- 4-phenyl-4-
carbethoxypiperidine hydrobromide

plpemdme hydrobromide in 100 ml. of warm ethanol
is added 1.2 ml. of hydrogen bromide and 60 grams of
p-acetamidoacetophenone and 30.5 grams of paraform-
aldehyde. An additional 500 ml. of ethanol is then

added to the reaction mixture, and the entire mixture re-=

fluxed under nitrogen for 16 hours. At the end of this
time the suspemsion is cooled and the I-[y-keto-y-(p-
acetamidophenyl) propyl] - 4 - phenyl-4-carbethoxypiperi-
dine hydrobromide isolated by filtration. The solid ma-
terial is washed with two 100 ml. portions of cold ethanol
and dried at room temperature. The material melts
at 208-212° C. On recrystallization from 75% ethanol,
"with an activated carbonm treatment of the hot ethanol,
the melting point of the product is raised to 214-216.5° C.

EXAMPLE 2

1-Ty-keto-y-(p-aminophenyl) propyll-4-phenyi-4-car-
boethoxypiperidine

Ten grams of 1-[y-keto-y-(p-acetamidophenyl)pro-
pyl1-4-phenyl-4-carbethoxypiperidine hydrobromide is
dissolved in 50% ethanol and an excess of 10% sodium
hydroxide solution added. The resulting solution, hav-
ing a pH of at least 10, is cooled and water added.
The white precipitate of 1-[vy-keto-y-{p-acetamidophen-
y1)propyl1-4-phenyl-4-carbethoxypiperidine is separated
by filtration and dried. It melts at 83-90° C. This
free base is recrystallized from 100 ml. of a 3:2 water-
ethanol solution. The white crystals thus obtained melt

at 86-92° C.
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To a sluriy of 10 grams of 1-[v-keto-y-(p-acetamido-
phenyl)propyl1-4-phenyl-4-carbethoxypiperidine in 100
ml. of ethanol is added 10 ml. of concentrated sulfuric
acid. The resulting yellow solution is heated at the re-
flux temperature for 15 hours. It is then cooled, 110
ml. of water added and the pH adjusted to 10 with dilute
sodinm hydroxide solution. The free base separates as
ared oil. It is extracted into a mixture of ether-ethanol,
and after drying over magnesium sulfate, the solution is
concentrated in vacuo until it becomes cloudy. Ethanolic
hydrogen chloride is then added until the solution be-
comes red in color and has an acidic pH. Fther is then
added until crystallization of the monohydrochloride
of 1 - [y-keto-y-(p-aminophenyl) propyll-4-phenyl-4-car-
bethoxypiperidine just begins. The mixture is then cooled
and the solid product removed by filtration. After dry-
ing it decomposes at about 185° C.

EXAMPLE 3

1-Ly-hydroxy-v-(p-aminophenyl) propyll-4-phenyl-4-car-
bethoxypiperidine dihydrochloride

To a solution of 4.56 grams of 1-[~-keto-y-(p-amino-
phenyl) propyl1-4-phenyl-4-carbethoxypiperidine in a mix-
ture of 25 ml. of ethanol and 8 ml. of water is added
25 grams of sodium borohydride. The mixture is re-
fluxed for 30 minutes, cooled and 150 ml. of water
added. A yellow product forms on cooling. The mix-
ture is extracted with ether and the ether layer separated.
The ether is removed by concentration in vacuo leaving
an ethanolic solution of 1-[y-hydroxy-y-(p-aminophenyl)-
propyll-4-phenyl-4-carbethoxypiperidine. To this solu-
tion is added an excess of ethanolic hydrogen chloride
whereby the dihydrochloride of the desired product forms
and is precipitated by the addition of ether. The solid
is separated from the mother liquor and triturated with
fresh ether to obtain a solid product. After drying in
vacuo the product decomposes at about 125° C.

The free base used in the starting material in Example
3 is prepared by dssolving 5 grams of the monohydro-
chloride in 70 ml. of hot 50% ethanol, cooling the solu-
tion to room temperature and adjusting its pH to 10 with
dilute sodium hydroxide solution. The oil which sep-
arates is extracted with two 25 ml. portions of ether, and
the ether extract dried over magnesium sulfate. The
ether is then evaporated in vacuo leaving a residual solu-
tion of the free base dissolved in ethanol.

EXAMPLE 4

1-p-aminocinnamyl-4-phenyl-4-carbethoxypiperidine
hydrochloride

One gram of 1-[y-hydroxy-vy-(p-aminophenyl)-propyll-
4-phenyl-4-carbethoxypiperidine, obtained by evaporation
of the ether from an ethereal solution thereof, is added
to 5 ml. of 30% sulfuric acid. The mixture is warmed
on a steam bath for 20 minutes. At the end of this time
the reaction mixture is made strongly alkaline with 10%
sodium hydroxide solution. The alkaline solution is ex-
tracted with two 25 ml. portions of ether, the ether ex-
tracts combined, washed with water and dried over mag-

.nesium sulfate.

The ether solution is divided into three equal portions.

.From one portion the ether is removed by concentration

in vacuo thus giving the free base of 1-p- ammocmnamyl-
4-phenyl-4- carbethoxyp1per1dme

To a second port'on of the ether solution is added
ethanolic hydrogen chloride until the mixture is strongly
acidic. On cooling, there is obtained a crystalline precipi-
tate of 1-p-aminocinnamyl-4-phenyl-4-carbethoxypiperi-
dine dihydrochloride. The product is isolated by filtra-
tion, washed with cold ether and dried.

To the third portion of ether extract obtained above is
added an excess of hydrobromic acid. Upon dilution with
ethanol and chilling, the dihydrobromide of 1-p-amino-
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cinnamyl-4-phenyl - 4 - carbethoxypiperidine precipitates.
The product is isolated by filtration.

EXAMPLE 5

1-p-acetylamino-cinnamyl-4-phenyl-4-
carbethoxypiperidine

0.5 grams of I1-p-aminocinnamyl-4-phenyl-4-carbeth-
oxypiperidine is mixed with 2 ml. of glacial acetic acid
and 2 mi. of acetic anhydride. The mixture is warmed
on a steam bath for one hour and then cooled to room
temperature. It is diluted with 25 ml. of water and an
excess of -sodium bicarbonate added. The aqueous solu-
tion is reinoved from the resulting precipitate and the
solid material washed with two 10 portions of water. It
is dried in vacuo to give 1-p-acetylamino-cinnamyl-4-
phenyl-4-carbethoxypiperidine.

EXAMPLE 6

1-p-aminocinnamyl-4-phenyl-4-carbomethoxypiperidine
dihydrochloride

Starting with 10 grams of 4-phenyl-4-carbomethoxy-
piperidine hydrobromide in 15 m}. of methanol, 0.12 ml
of hydrobromic acid, 6 grams of p-acetamido-aceto-
phenone and 3 grams of paraformaldehyde, and following
the progcedure of Example 1, there is obtained crystalline
1-[y-keto-v-{p-acetamidophenyl) - propyl] - 4 - phenyl-4-
carbomethoxypiperidine hydrobromide. In place of the
500 ‘ml. ethanol added during the reaction of Example 1,
in the present experiment 45 ml. of methanol is added to
the mixture after all of the reactants have been combined.
‘Using the procedure set forth in Example 2, the product
obtained as described in the -preceding paragraph is con-
verted to 1-[vy-keto-y-(p-aminophenyl)-propyll-4-phenyl-
4-carbomethoxypiperidine. The solution of this material
in 15 ml. of 75% ethanol is treated with 0.5 grams of
potassium borohydride. The reaction mixture is refluxed
for 20 minutes, cooled and quenched with 20 ml. of water.
The resulting mixture is extracted with ether and the ether
removed to provide an ethanolic solution of 1-[v-hydroxy-
v-(p-aminophenyl) - propyll-4-phenyl - 4 - carbomethoxy-
piperidine. This material precipitates as the d’hydrochlo-
ride salt by addition of ethanolic hydrogen chloride and
ether to the solution. It is isolated by filtration and dried
in vacuo.

One gram of this dihydrochloride is added to 2 ml. of
water and the resulting mixture evaporated to dryness on
a steam bath. The residue thus obtained is substantially
pure p - aminocinnamyl-4-phenyl-4-carbomethoxypiperi-
dine dihydrochloride. This ester may be saponified in
order to obtain 1-p-aminocinnamyl-4-phenyl-4-carboxy-
piperidine.

EXAMPLE 7

1-Lr-keto-y-{ p-hydroxyphenyl) propyll-4-phenyl-4-
carbethoxypiperidine hydrobromide

Ten grams of 4-phenyl-4-carbethoxypiperidine hydro-
bromide is added to 60 ml. of absolute ethanol and the
solution warmed. To the warm agitated solution is added
0.4 ml. of hydrogen bromide, 4.33 grams of p-hydroxy-
acetophenone and 2.87 grams of paraformaldehyde. The
mixture is refluxed for two hours, an additional 0.5 grams
of paraformaldehyde added and refluxing continued for
16 hours. At the end of this time the reaction mixture is
cooled and the solid 1-[~y-keto-v-(p-hydroxyphenyl) pro-
pyll-4-phenyl-4-carbethoxyp.peridine hydrobromide iso-
lated by filtering. The solid material is washed with cold
ethanol and dried. It melts at 202-205° C.

EXAMPLE 8

1-Ly-hydroxy-v-(p-hydroxyphenyl) propyll-4-phenyl-4-
carbethoxypiperidine
To a slurry of 10 grams of 1-[y-keto-y-(p-hydroxy-
phenyl) propyl1-4-phenyl-4-carbethoxypiperidine  hydro-
bromide in 100 ml. of water is added 10 ml. of 10%
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sodium hydroxide solution. The piperidine derivative dis-
solves. Six grams of -sodium borohydride is added to the
solution and the mixture warmed on a steam bath for 45
minutes. At the end of this time the solution is clarified
by filtration and cocled. Carbon dioxide is bubbled into
the cold solution in order to precipitate the 1-I-hydroxy-
y-(p-hydroxyphenyl)propyl] -4-phenyl-4-carbethoxypiperi-
dine. This compound is filtered, washed with water and
dried in vacuo. It is pale yellow in color and shows an
ultra violet adsorption maximum at 2760 mp, E% 39.

EXAMPLE 9

I - p - hydroxycinnamyl - 4 - phenyl - 4 - carbethoxy-
piperidine hydrochloride

The 1-[v-hydroxy-y-(p-hydroxyphenyl) propyl]-4-phen-
yl-4-carbethoxypiperidine prepared as described in Ex-
-ample 8 is dissolved in ether and to the resulting solution
is added ethereal hydrogen chloride until there is excess
acid present. The hydrochloride of the piperidine deriva-
tive precipitates and is removed by filtration -and washed
with ether. Without drying the product is dissolved in
10 ml. of acetone at room temperature. The solution is
allowed to stand for about three days, during which time
the 1-p-hydroxycinnamy1-4—phenyl—4-carbethoxypiperidine
‘hydrochloride crystallizes. The acetone slurry is cooled,
the product isolated by filtration, washed with fresh ace-
tone and dried. It melts at 207-209° C.

A portion of this hydrochloride salt is dissolved in hot
water and excess 10% sodium hydroxide solution added
to the solution. The free base thus formed is extracted
into ether. The ethereal solution is washed with water
and the ether then dried over magnesium sulfate. The
hydrobromide salt is obtained by adding excess hydrogen
bromide to the ethereal solution. After cooling the re-
sulting crystals of the hydrobromide are isolated by
filtration.

1 - p - hydroxycinnamyl - 4 - phenyl - 4 - carbethoxy-
piperidine may be isolated as the free base from the
ethereal solution described hereinabove by removing the
ether by evaporation.

EXAMPLE 10

I - p - hydroxycinnamyl - 4 - phenyl - 4 - carbomethoxy-
piperidine hydrobromide

1 - [y - keto - v - (p - hydroxypheny!)propyl] - 4-
phenyl-4-carbomethoxypiperidine hydrobromide is pre-
pared following the procedure as set forth in Example 7
and using the quantities of p-hydroxy acetophenone and
paraformaldehyde used in Example 7. In place of 4-
phenyl-4-carbethoxypiperidine (of Example 7) there is
used 9.7 grams of d4-phenyl-4-carbomethoxypiperidine
hydrobromide.

Using the 1-[y-keto-y-(p-hydroxyphenyl)propyll-4-
phenyl-4-carbomethoxypiperidine hydrobromide prepared
as described above, and following the process of Example
8, there is obtained substantially pure 1-[y-hydroxy-y-(p-
hydroxyphenyl ) propyl] - 4 - phenyl - 4 - carbomethoxy-
piperidine. This product is dissolved in ether and the
solution acidified by the addition of ethereal hydrogen
chloride. The hydrochloric acid addition salt which pre-
cipitates is removed by filtration and dissolved, without
further treatment, in acetone. On standing crystals of
1-p - hydroxycinnamyl - 4 - phenyl - 4 - carbomethoxypi-
peridine hydrochloride are deposited. They are isolated
by filtration, washed with cold acetone and dried in vacuo.

The 4-phenyl-4-carbomethoxypiperidine hydrobromide
used as one of the starting materials in this example is
prepared as follows: Seven grams of N-tosyl-4-phenyl-4-
carboxypiperidine is added to the solution of 5 ml. of
concentrated sulfuric acid and 25 ml. of methanol. The
solution is refluxed for three and one-half hours and then
poured into 150 ml. of cold water. An excess of 30%
sodium hydroxide solution is added and the resulting
mixture extracted with three 50 ml. portions of ether.
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The combined ether extracts are dried over magnesium
sulfate and excess hydrogen bromide is then added to the
ether. The d4-phenyl-4-carbomethoxypiperidine hydro-
bromide which precipitates is filtered, washed with ether
and dried.
EXAMPLE 11

1 < (¥ - keto - ~ - phenylpropyl) - 4 - phenyl - 4 - car-
bethoxypiperidine hydrobromide

7.4 grams of 4-phenyl-4-carbethoxypiperidine hydro-
bromide is dissolved in 40.7 ml. of ethanol, and to the
resulting solution is added 0.2 ml. of 42% hydrobromic
acid, 1.07 grams of paraformaldehyde and 2.84 grams
of acetophenone. The mixture is heated to the reflux
temperature and after one hour an additional 0.71 grams
of paraformaldehyde is added. The mixture is refluxed
for 17% hours. It is then cooled and the solid 1-(y-keto-
v-phenylpropyl)-4-phenyl-4-carbethogypiperidine hydro-
bromide collected by filtration. Tt is washed with petro-
leum ether and ethyl ether, and dried; melting point 197
199° C.

Starting with 7.0 grams of 4-phenyl-4-carbopropoxy-
piperidine hydrobromide, which is prepared from N-tosyl-
4-phenyl-4-carboxypiperidine and’ propanol by the pro-
cedure used to make 4-phenyl-4-carbomethoxypiperidine
hydrobromide, in 40 ml. of propanol, and using the quan-
tities of hydrogen bromide, paraformaldehyde and ace-
tophenone set forth above, there is obtained by the above
procedure crystalline 1-(y-keto-y-phenylpropyl)-4-phenyl-

4-carbopropoxypiperidine hydrobromide.
EXAMPLE 12
1 - (4 - hydroxy - ~ - phenylpropyl) - 4 - phenyl - 4 - car-
bethoxypiperidine

To a slurry of 2.5 grams of 1-(-y-keto-y-phenylpropyl)-
4-phenyl-4-carbethoxypiperidine hydrobromide in hot eth-
anol is added 4.5 ml. of 1 N sodium hydroxide solution.
Excess sodium borohydride is charged to this solution
and the mixture refluxed for 30 minutes. 100 ml. of
water is then added to the reaction mixture. 1-(~-hy-
droxy - 4 - phenylpropyl) - 4 - phenyl - 4 - carbethoxypi-
peridine separates as an oil which soon solidifies. It is
collected by filtration, washed with water and dried.
After recrystallization from hot ethanol the product melts
at 84-87° C.

1.0 grams of the free base obtained above is dissolved
in 10 ml. of ether and ethereal hydrogen chloride added
in excess. A white precipitate of 1 - (4 - hydroxy - ~-
phenylpropyl) - 4 - phenyl - 4 - carbethoxypiperidine hy-
drochloride forms. It is isolated by filtration, washed
with ether and dried, melting point 197.5-199° «C. On
recrystallization from hot ethanol the melting point is
raised to 200-202° C.

Following the procedure set forth above and using
3.0 grams of the 1-(y-keto-y-phenylpropyl)-4-phenyl-4-
carbopropoxypiperidine hydrochloride of Example 11,
there is obtained 1-(y-hydroxy-y-phenylpropyl)-4-phenyl-
4-carbopropoxypiperidine hydrochloride.

EXAMPLE 13

1 - cinnamyl - 4 - phenyl - 4 - carbethoxypiperidine
hydrochloride

One gram of 1-(y-hydroxy-y-phenylpropyl)-4-phenyl-
4-carbethoxypiperidine is added to 5 ml. of 85% sulfuric
acid and the mixture warmed on a steam bath for one
hour, The mixture is then cooled, added to 20 ml. of
water and made basic with sodium hydroxide solution.
The aqueous solution is extracted with two 15 ml. portions
of ether and the combined ethereal extracts washed with
water and dried over magnesium sulfate.

One half of the ether solution is evaporated to dryness
in vacuo leaving a residue of 1-cinnamyl-4-phenyl-4-car-
bethoxypiperidine.

To the second portion of ether there js added an ex-
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cess of ethersal hydrogen chioride. On cooling, 1-cin-
namyl-4-phenyl-4-carbethoxypiperidine hydrochloride pre-
cipitates. It is filtered, washed with ether and dried.
Using the 1-(vy-hydroxy-y-phenylpropyl)-4-phenyl-4-
carbopropoxypiperidine prepared as in Example 12, heat-
ing with 5 ml. of 85% sulfuric acid, and isolating as
described above for the ethyl ester, there is obtained
1-cinnamyl-4-phenyl-4-carbopropoxypiperidine hydrochlo-
ride.
EXAMPLE 14
4-phenyl-d-carbethoxypiperidine hydrobromide

Seven grams of N-tosyl-4-phenyl-4-carboxypiperidine is
added to a solution of 5 ml. of concentrated sulfuric acid
and 25 ml. of ethanol. The solution is heated at reflux
for three hours and then poured intc 150 ml. of cold
water. Excess 30% sodium hydroxide solution is added
and the resultant liquid extracted with three 40 ml. por-
tions of ether. The combined ether extracts are dried
over magnesium sulfate and excess hydrogen bromide
then added to the ether. The 4-phenyl-4-carbsthoxy-
piperidine hydrobromide which precipitates is filtered,
washed with ether and dried.

Any departure from the above description which con-
forms to the present invention is intended to be included
within the scope of the claims.

What is claimed is:

1. A compound having the formula

0
@ P4 3 ——CH;CE&—-(@
ROOC

wherein R is a lower alkyl radical.
2. A compound having the formula

?H
oK emonin-(

ROOC
wherein R is a lower alkyl radical.
3. A member of the class consisting of a 1-(y-keto-
v-phenylpropyl)-4-phenyl-4-carboalkoxypiperidine having
the formula

(”) CoHs
w@-c CH:CH:N X

COOR

wherein R is a lower alkyl radical and R’ is selected
from the group consisting of hydrogen, hydroxy, amino
and acetamido radicals, and non-toxic acid addition salts
thereof.

4. A member of the class consisting of a 1-(y-hydroxy-
v-phenylpropyl)-4-phenyl-4-carboalkoxypiperidine having
the formula

R'—@—CHCH:GH:N: X
(BH COOR

wherein R is a lower alkyl radical and R’ is selected
from the group consisting of hydrogen, hydroxy, amino
and acetamido radicals, and non-toxic acid addition salts
thereof.

CeHs
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