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The present invention relates to a new group of 1-aroyl 
alkyl-4-arylpiperidine derivatives of the general struc 
tural formula 

X 
O -a-r R 

I / x Air-C-(CH2)n-N 
Y- Ar" 

and the pharmaceutically useful non-toxic salts thereof 
wherein n is a positive integer greater than 2 and less than 
5; Ar is a member of the group consisting of phenyl, halo 
phenyl, thienyl, and anisyl; Ar' is a member of the group 
consisting of phenyl, halophenyl, alkylphenyl of fewer 
than 9 carbon atoms, anisyl, and trifluoromethylphenyl; R 
is a member of the group consisting of hydrogen, lower 
alkyl, hydroxy (lower alkyl), -CHO, and 

O 

--dower alkyl) 
and X is a member of the group consisting of hydrogen 
and methyl. 
The halophenyls represented by Ar and Ar' can be 

fluorophenyl, chlorophenyl, bromophenyl and iodophenyl 
while alkylphenyl can be tolyl, xylyl and ethylphenyl. 
Optimally, the chain represented by -(CH2) - is tri 
methylene. The lower alkyl radicals referred to above 
can represent methyl, ethyl, propyl, butyl, amyl, and hexyl 
radicals. 
The compounds of the foregoing structural formula in 

which X represents a methyl group can obviously occur 
in stereochemical arrangements in which the group X is 
in a position cis or trans to the group R. The nomen 
clature for these compounds has been simplified through 
out this application by referring to the isomer in which 
the 3-methyl group is presumably in a cis position relative 
to the R group at position 4 as the "o form,' while the 
"g form' presumably has the opposite or trans configura 
tion. The presumption in regard to the assignment of 
stereochemistry rests on the usually reliable method of 
preferential solubility. 
The compounds of this invention have useful pharma 

cological properties. In general terms they can be said 
to be central nervous system depressants. Specifically, 
they are anti-apomorphine agents, inhibit amphetamine 
induced motility, induce hynotic activity as measured by 
the righting reflex, potentiate barbiturates, show analgesia 
like effects, and inhibit gastro-intestinal propulsion. The 
compounds where R is -CO-(lower alkyl) are also useful 
because they demonstrate a minimum of extrapyram 
idal effects. The 4-hydroxyalkyl compounds show only 
low extrapyramidal effects while the corresponding 4 
hydroxy compounds have very pronounced extrapyram 
idal effects. 
The organic bases of this invention form pharmaceu 

tically acceptable salts with a variety of inorganic and 
strong organic acids including sulfuric, phosphoric, hy 
drochloric, hydrobromic, hydriodic, sulfamic, citric, lac 
tic, maleic, malic, succinic, tartaric, cinnamic, acetic, ben 
zoic, gluconic, ascorbic, and related acids. They also 
form quaternary ammonium salts with a variety of or 
ganic esters of sulfuric, hydrohalic and aromatic sulfonic 
acids. Among such esters are methyl chloride and bro 
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2 
mide, ethyl chloride, propyl chloride, butyl chloride, iso 
butyl chloride, benzyl chloride and bromide, phenethyl 
bromide, naphthylmethyl chloride, dimethylsulfate, di 
ethylsulfate, methyl benzene sulfonate, ethyl toluene 
sulfonate, ethylene chlorohydrin, propylene chlorohydrin, 
allyl bromide, methallyl bromide and crotyl bromide. 
The compounds of this invention can be prepared by 

the condensation of an aroylalkyl halide of the formula 
Ar-CO-Alk-Halogen 

with an appropriately selected 4-arylpiperidine. The re 
action can be carried out in an inert solvent such as an 
aromatic hydrocarbon e.g. benzene, toluene, xylene, a 
lower alkanol e.g. ethanol, propanol, butanol, or a lower 
alkanone e.g. acetone, butanone, pentanone. In certain 
cases the reaction may be usefully accelerated by the use 
of elevated temperatures. 
The aroylalkyl halides used as intermediates can be 

prepared conveniently by the Friedel-Crafts reaction in 
cluding its milder variation employing, for example, 
?y-chlorobutyryl chloride and benzene or an appropri 
ately substituted benzene such as toluene and xylene, a 
halogenated benzene such as chlorobenzene, bromoben 
Zene, and fluorobenzene, or an alkoxybenzene such as 
anisole and phenetole. 
These intermediates can also be prepared by treating 

an a-haloalkanonitrile with the appropriate arylmagne 
sium bromide followed by acid hydrolysis of the adduct. 
The 4-arylpiperidine intermediates of the formula 

wherein Ar", R and X are defined as above which are used 
in the condensation described above are prepared from 
a compound of the formula 

HOCHCH-NH-CHCH(X)-OH 
The nitrogen of this compound is protected by reaction 
with benzyl chloride or p-toluenesulfonyl chloride to give, 
after heating with thionyl chloride, a compound of the 
formula 

CICHCH-N-CHCH-Cl 
Y X 

wherein Y is benzyl or p-toluenesulfonyl. Treatment of 
this dihalide with an arylacetonitrile and sodamide in 
toluene yields a piperidine of the formula 

------ CN 

y- X 
N Air 

The nitrile is hydrolized to the corresponding carboxylic 
acid by heating it with potassium hydroxide in water or 
an alcohol. If the acid is heated with an excess of thionyl 
chloride and the residue after removal of excess thionyl 
chloride is refluxed with an appropriate lower alkanol, 
the corresponding ester is obtained. When Y is benzyl, 
reduction of the ester with lithium aluminum hydride 
gives, after removal of the benzyl group by catalytic hy 
drogenation, the corresponding carbinol of the formula 

r x 
where Y is hydrogen, reduction of the esters with lithium 
aluminum hydride does not always give the correspond 
ing carbinol. In this case, when Ar' is substituted aryl, 
the alcohol is the predominant product while when Ar" 
is phenyl, reduction stops at the aldehyde. 

CHOH 

Art 
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To prepare the related ketones of this invention, the 
cyanopiperidines described above (Y=p-tosyl) are treated 
with an alkylmagnesium halide. The sulfuric acid hy 
drolysis of the Grignard complex can be carried out in 
such a way that the blocking group Y is also removed 
and the product is then a ketone having the following 
formula 

in X Art 
Alternately, when X=methyl, after the hydrolysis of the 
Grignard complex, the blocking tosyl group can be re 
moved by mixing the sulfonamide with a 30% solution 
of hydrogen bromide in acetic acid and phenol at room 
temperature and pouring the mixture into ether. 

Reduction of the above ketones with sodiurn borohy 
dride gives the corresponding alkanols while reduction 
of the aldehydes or the ketones with hydrazine and po 
tassium hydroxide in ethylene glycol produces an alkyl 
Substituted piperidine of the formula 

CO-(lower alkyl) 

X 
(lower alkyl) H-\ x 

Y- Air 

For those substituted piperidines in which R is methyl, 
an alternate method of preparation is available which 
starts with an appropriate acetophenone. The aceto 
phenone is heated with ethyl cyanoacetate, acetic acid, 
and ammonium acetate in benzene. The condsensation 
product of the above reaction is stirred with sodium 
ethoxide and cyanoacetamide to give a compound of the 
formula 

(N CH3 w 

Air 
CN O 

This substituted glutarimide is heated in a mixture of sul 
furic acid and acetic acid to give a 3-aryl-3-methyl-glu 
taric acid. Reduction of this acid with lithium aluminum 
hydride gives the corresponding glycol and this is heated 
with either hydrogen bromide or thionyl chloride to give 
the dihalide of the formula 

CH3 CHCH2. 
N 
/S 

Air CH2CH27, 
wherein Z is bromine or chiorine. The dihalide is heated 
with benzylamine in a sealed tube to give a 1-benzyl-4- 
aryl-4-methylpiperidine. Hydrogenation of the armine 
over palladium-on-charcoal at room temperature and at 
mospheric pressure brings about debenzylation to give the 
desired 4-aryl-4-methylpiperidine. 
To obtain the intermediate piperidines having only an 

aryl group in the 4-position, an appropriately substituted 
c-methylstyrene is condensed with formaldehyde and 
ammonium chloride to give a 4-aryl-1,2,3,6-tetrahydro 
pyridine which, on catalytic reduction, gives the 4-aryl 
piperidine. 

Alternately, these 4-arylpiperidines can be prepared 
by reaction of N-benzyl-4-piperidone with an appropriate 
aryl Grignard reagent or with an aryllithium compound 
to give the N-benzyl-4-arylpiperidine-4-ol or N-benzyl-3- 
methyl-4-arylpiperidin-4-ol. Dehydration of the alcohol 
obtained in this way yields an olefin, or a mixture of the 
two possible olefins. When this olefin is hydrogenated 
over a palladium-on-charcoal catalyst, not only is the 
double bond reduced, but the molecule is debenzylated to 
give the desired 4-arylpiperidine or 3-methyl-4-arylpiperi 
dine. 
The compounds which constitute this invention and 

their preparation will appear more fully from a considera 
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4. 
tion of the following examples which are given for the 
purpose of illustration only and are not to be construed 
as limiting the invention in spirit or in scope. In these 
examples, quantities are indicated as parts by weight. 

Example I 
A Grignard reagent of m-fluorophenylmagnesium 

bromide is prepared by reacting 6.7 parts of magnesium 
with 94.5 parts of m-bromofluorobenzene in 80 parts of 
ether. Then 21 parts of y-chlorobutyronitrile in 64 parts 
of ether are added and the mixture is refluxed under nitro 
gen for two hours with stirring. The mixture is then 
allowed to stand at room temperature for 15 hours and 
the excess Grignard reagent is decomposed by the addi 
tion of 56 parts of concentrated hydrochloric acid and 
50 parts of water. The organic layer is separated, dried 
over anhydrous sodium sulfate, filtered and concen 
trated under reduced pressure. The residue is distilled 
to yield y-chloro-m-fluorobutyrophenone boiling at 
about 105-125 C. at 2 mm. pressure. 
By substituting equivalent quantities of starting ma 

terials in the procedure given above, the following com 
pounds are obtained: 
ry,2-dichlorobutyrophenone 
ty-Chloro-4-methoxybutyrophenone 
ty-Chloro-3-methoxybutyrophenone 
y,3-dichlorobutyrophenone 

Example 2 
To a suspension of 341 parts of aluminum chloride 

in 1740 parts of carbon disulfide are added 96 parts of 
fluorobenzene with stirring and cooling. While the tem 
perature is maintained at about 10 C, 141 parts of 
?y-chlorobutyryl chloride are added. After the addition 
is completed, the cooling bath is removed and the stir 
ring is continued for 2 hours. The reaction mixture 
is poured into ice water. The organic layer is separated, 
washed with water, dried over anhydrous sodium sul 
fate, and filtered. The filtrate is concentrated under 
reduced pressure, and the residue is distilled to yield y 
chloro-p-fluorobutyrophenone boiling at about 136-142 
C. at 6 mm. pressure, 
By substitution of bromobenzene for fluorobenzene 

in the procedure of the above paragraph and otherwise 
following the procedure outlined therein, there is ob 
tained y-chloro-4-bronobutyrophenone. 

Example 3 
To a solution of 592 parts of N-tosyl-bis-(2-chloro 

ethyl)amine and 234 parts of benzyl cyanide in 1566 
parts of toluene, there is added with vigorous stirring 
and cooling over a period of 30 minutes a suspension of 
344 parts of sodamide in toluene. The temperature of 
the reaction Inixture is raised slowly to reflux and re 
fluxing is continued for 2 hours. The mixture is cooled 
to 10 C. and 800 parts of ice water is added slowly. 
The resultant precipitate is filtered, washed with 2-pro 
panol, and dried ot yield 1-tosyl-4-phenyl-4-cyanopiper 
idine. 
A solution of n-propylmagnesium bromide is prepared 

by adding a solution of 25 parts of n-propyl bromide 
in 80 parts of ether to 5 parts of magnesium. To this 
Solution is added a suspension of 25 parts of 1-tosyl-4- 
phenyl-4-cyanopiperidine in 240 parts of anhydrous 
toluene. The mixture is refluxed for 3.5 hours before it 
is cooled and decomposed with 100 parts of 2 N hydro 
chloric acid. This mixture is refluxed for 30 minutes and 
filtered. The water layer is separated and extracted twice 
with toluene, and the combined toluene solutions are 
dried over potassium carbonate. The toluene is evapo 
rated and the residue is taken up in 60 parts of 80% 
Sulfuric acid and heated for 45 minutes at 150-170° C. 
The cooled reaction mixture is poured onto ice, alkalized 
with 50% sodium hydroxide solution and extracted with 
ether. Distillation of the ether extracts gives the desired 
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base. To obtain the hydrochloride the crude amine re 
maining after removal of the ether is again dissolved in 
ether and hydrogen chloride gas is introduced into the 
solution. This gives 4-butyryl-4-phenylpiperidine hydro 
chloride melting at about 164-166 C. 

If the above procedure is repeated using a substituted 
benzyl cyanide in the first step in place of benzyl cyanide 
and using methylmagnesium iodide or ethylmagnesium 
bromide in place of propylmagnesium bronnide in the 
second step the following compounds are obtained: 

4-acetyl-4-(3-tolyl)piperidine boiling at about 152 
156° C. (1.5 mm.). 

4-acetyl-4-(4-tolyl)piperidine boiling at about 155 
160° C. (2 mm.) 
4-acetyl-4-(4-fluorophenyl)piperidine hydrochloride 

melting at about 215.5-217.5° C. 
4-acetyl-4-(3-chlorophenyl)piperidine boiling at about 

174-180° C. (2 mm.) 
4-acetyl - 4-(4-chlorophenyl)piperidine hydrochloride 

melting at about 272.6-273.4° C. 
4-propionyl-4-(4-tolyl)piperidine boiling at about 150 

C. (3 mm.) 
4-propionyl-4-(4-chlorophenyl)piperidine 

about 172 C. (2.5 mm.) 
Example 4 

A mixture of 54 parts of 1-tosyl-4-(4-tolyl)-4-cyano 
piperidine and 125 parts of 75% sulfuric acid is heated 
at 150-160° C. for 1 hour. The condenser is arranged 
for distillation and the mixture is cooled to 110° C. At 
this temperature 280 parts of methanol is added over 
a period of 3.5 hours. When the addition is complete 
distillation is continued until no more distillate is col 
lected. The cooled residue is poured into ice water and 
alkalized. The alkaline solution is extracted with ether 
and the ether solution is dried over sodium sulfate. Dis 
tillation gives 4-methoxycarbonyl-4-tolylpiperidine boil 
ing at about 152-154 C. (1.5 mm.). To obtain the hy 
drochloride, hydrogen chloride gas is passed through the 
ether solution of the piperidine. 

If the above procedure is repeated with the appropriate 
starting materials the following compounds are obtained: 

4-ethoxycarbonyl-4-(4-fluorophenyl)piperidine hydro 
chloride melting at about 138.5-140 C. 

4-ethoxycarbonyl-4-(4-chlorophenyl)piperidine boiling 
at about 186° C. (8 mm.) 

Example 5 

boiling at 

To an emulsion of 3.79 parts of lithium aluminum hy 
dride in 150 parts of tetrahydrofuran is added portion 
wise a solution of 16 parts of 4-methoxycarbonyl-4-(4- 
tolyl)piperidine in 60 parts of tetrahydrofuran at a tem 
perature of about 64° C. with stirring. After the addi 
tion is complete, the mixture is refluxed for 6 hours. 
The cooled reaction mixture is decomposed by Successive 
addition of 3.8 parts of water, 3.8 parts of a 15% sodium 
hydroxide solution and 11.4 parts of water. The mix 
ture is stirred for 20 minutes and then allowed to stand 
for 12 hours. The precipitate which forms is separated 
by filtration and dissolved in dilute hydrochloric acid. 
28 parts of sodium potassium tartrate is added. The 
solution is alkalized and a precipitate of 4-hydroxymeth 
yl-4-(4-tolyl)piperidine forms when chloroform is added. 
The product melts at about 232-233 C. 
When the procedure described above is used for the 

reduction of 4-ethoxycarbonyl-4-(4-chlorophenyl)piper 
idine by lithium aluminum hydride, the product is 4-hy 
droxymethyl - 4 - (4-chlorophenyl)piperidine melting at 
about 218.5-220.6° C. 

Example 6 
A mixture of 52 parts of benzyl chloride, 26.4 parts 

of 4-ethoxycarbonyl - 4 - (4-fluorophenyl)piperidine, 70 
parts of sodium carbonate and 240 parts of toluene is re 
fluxed for 4 hours. The cooled reaction mixture is 
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6 
filtered and the filtrate is acidified with dilute hydro 
chloric acid. The acid aqueous solution is alkalized and 
extracted with chloroform. The organic solution is dried 
over sodium sulfate and distilled to give 1-benzyl-4- 
ethoxycarbonyl-4-(4-fluorophenyl)piperidine. 
To a suspension of 3.29 parts of lithium aluminum hy 

dride in 120 parts of anhydrous ether is added portion 
wise under a nitrogen atmosphere a solution of 29 parts 
of 1-benzyl - 4 - ethoxycarbonyl-4-(4-fluorophenyl)piper 
idine in 240 parts of anhydrous ether. After the addi 
tion is complete the mixture is refluxed for 12 hours. 
After cooling to 20° C. the mixture is decomposed by the 
portionwise addition of 20 parts of water. The precipi 
tate is filtered off and recrystallized from benzene to give 
1-benzyl - 4 - hydroxymethyl - 4 - (4-fluorophenyl)piper 
idine melting at about 150-150.8 C. 
A solution of 18 parts of 1-benzyl-4-hydroxymethyl 

4-(4-fluorophenyl)piperidine in a mixture of 6 parts of 
concentrated hydrochloric acid, 48.5 parts of distilled 
water and 160 parts of 2-propanol is debenzylated by 
catalytic hydrogenation under atmospheric pressure and 
at a temperature of about 32-36 C. with 5.8 parts of 
a 10% palladium-on-charcoal catalyst. After the cal 
culated amount of hydrogen is taken up hydrogenation is 
stopped and the hot solution is filtered. The solvent is 
distilled from the filtrate and the residue is alkalized. 
4-hydroxymethyl - 4 - (4-fluorophenyl)piperidine precipi 
tates. This product melts at about 202.5-203.6° C. 

If the above procedure is repeated with 4-ethoxycar 
bonyl-4-phenylpiperidine in place of 4-ethoxycarbonyl 
4-(4-fluorophenyl)piperidine, the product is 4-hydroxy 
methyl-4-phenylpiperidine melting at about 169.4-170.2 
C. 

Example 7 
To a mixture of 119 parts of 2-hydroxyethyl-2-hydoxy 

propylamine and 54 parts of sodium carbonate heated 
in 450 parts of water to 70° C., is added 190.5 parts of 
4-toluenesufonyl chloride and the resultant mixture is 
heated at 95 C. for 1 hour, cooled and filtered. The 
filtercake is extracted with ether and the extract evapo 
rated. The residue is taken up in 2-propanol. To this 
solution is added petroleum ether and the resulting solu 
tion is chilled to -20° C. The precipitate is collected 
and recrystallized from a mixture of ethanol and acetone 
to yield N-(2-hydroxyethyl) - N - (2-hydroxypropyl)-4- 
toluenesulfonamide melting at about 66.2-68.2 C. 
A mixture of 450 parts of this compound and 690 parts 

of thionyl chloride is heated at 125° C. for 1 hour, cooled, 
and the excess thionyl chloride evaporated. The residue 
is taken up in dry toluene and this solution is then re 
duced in volume to yield N-(2-chloroethyl)-N-(2-chloro 
propyl)-4-toluenesulfonamide. A solution of 400 parts 
of this compound and 152 parts of sodamide in toluene 
is heated to about 45° C. Then 110 parts of phenylaceto 
nitrile is added portionwise and the resulting mixture is 
heated under reflux for 2 hours. After standing from 
5-6 hours at room temperature, the mixture is washed 
with water and then evaporated. The residue is then 
treated with hot methanol. The resulting mixture is 
filtered and both the insoluble portion and the filtrate 
are saved. After recrystallization from butanol, the in 
soluble portion melts at about 217-218 C. and is called 
the "8 form' of 1-(4-toluenesulfonyl)-3-methyl-4-phenyl 
4-cyanopiperidine. The filtrate is then concentrated to 
give the “cy form' of this compound which melts at about 
143.5-146 C. 
A mixture of 71.5 parts of the 6 form of the com 

pound prepared above, 71.5 parts of potassium hydrox 
ide, and 700 parts of ethylene glycol is heated at 170 
C. for 9 hours and then poured into water. The resultant 
suspension is filtered and the filtrate is acidified with hy 
drochloric acid to precipitate the 3 form of 1-(4-toluene 
sulfonyl)-3-methyl-4-phenyl-4-carboxypiperidine, which 
melts at about 209.5-211.4° C. The or form of 1-(4- 
toluenesulfonyl)-3-methyl - 4 - phenyl-4-carboxypiper 
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idine melting at about 1734-175.8 C. is prepared in 
the same Way. 
A mixture of 20 parts of the 3 form of 1-(4-toluene 

sulfonyl)-3-methyl-4-phenyl-4-carboxypiperidine and 225 
parts of thionyl chloride is stirred until a clear Solution is 
obtained. The excess thionyl chloride is removed and 
the residue is dissolved in methanol. iihis solution is 
then stirred and heated under reflux overnight and chilled 
at 0° C. to give the 3 form of 1-(4-toluenesulfonyl)-3- 
methyl-4-phenyl-4-methoxycarbonylpiperidine melting at 
about 1374-140.3° C. The ox form of this compound is 
prepared by using the procedure described above and 
melts at about 94.5-95.4 C. 
A mixture of 78 parts of the g form for 1-(4-toluene 

sulfonyl) - 3 - methyl-4-phenyl-4-nethoxycarbonylpiperi 
dine, 59 parts of phenol and 500 parts of a Saturated solu 
tion of hydrogen bromide in acetic acid is stirred at room 
temperature for about 20 hours. Ether is then added and 
the resulting solution is extracted with Water. The 
aqueous layer is rendered alkaline with sodium hydroxide 
and the basic solution is extracted with ether. The 
ethereal solution is then dried and concentrated. Pistil 
lation of the residue yields the g form of 3-methyl-4- 
phenyl-4-methoxycarbonylpiperidine, which melts at 
about 191-192.2° C. after purification. The cc form of 
this compound is prepared in a similar manner. 
To an emulsion of 3.79 parts of lithium aluminum hy 

dride in 140 parts of tetrahydrofuran is added portionwise 
a mixture of 17 parts of 30-methyl-4-carbomethoxy-4- 
phenylpiperidine in 60 parts of tetrahydrofuran with 
stirring and refluxing. Refluxing is continued for an 
additional 6 hours before the reaction mixture is cooled 
and decomposed successively with 3.8 parts of Water, 
3.8 parts of 15% sodium hydroxide solution and 11.4 
parts of water. After standing for 12 hours the mixture 
is filtered. The filtrate is dried over sodium sulfate and 
the solvent is evaporated. The oily residue is dissolved 
in 200 parts of diisopropyl ether and hydrogen chloride 
gas is introduced into the solution. The precipitated 
solid is filtered off and dissclved in water and the aqueous 
solution is made alkaline and extracted with tollene. The 
organic solvent is evaporated and the solid residue is 
washed with 56 parts of cooled diisopropyl ether to give 
3oz-methyl-4-hydroxymethyl-4-phenylpiperidine melting at 
about 137-138.9 C. 

Example 8 
By substituting ethanol for methonol in the fourth 

paragraph of Example 7 and otherwise following the pro 
cedure outlined therein and also in the fifth paragraph of 
that example the c and 3 forms of 3-methyl-4-phenyl-4- 
ethoxycarbonylpiperidine are obtained. 
To a solution of 21 parts of 3-methyl-4-ethoxycarbonyl 

4-phenylpiperidine in 120 parts of tetrahydrofuran is 
added a suspension of 1.8 parts of lithium aluminum hy 
dride in 80 parts of tetrahydrofuran. After refluxing the 
mixture for 6 hours it is cooled and decomposed by the 
addition of 4 parts of water, 4 parts of 15% sodium 
hydroxide solution and 12 parts of water Successively. 
The mixture is allowed to stand for 12 hours at room tem 
perature before it is filtered. The filtrate is dried over 
magnesium sulfate and the solvent is evaporated. Re 
crystallization of the solid residue from diisopropyl ether 
gives 36-methyl-4-formyl-4-phenylpiperidine meiting at 
about 107-108.4 C. 
A mixture of 8.5 parts of 3.3-methyl-4-formyl-4-phenyl 

piperidine, 4 parts of hydrazine hydrate, 7 parts of potas 
sium hydroxide and 40 parts of ethylene glycol is heated 
for 2 hours at 145-150° C. Water which forms is dis 
tied off and the residue is heated for 8 hours at 180-190 
C. The reaction mixture is poured into water and ex 
tracted with ether. After drying the ether solution over 
potassium carbonate, the solvent is evaporated. A solu 
tion of the residue in diisopropyl ether is prepared and hy 
drogen chloride gas is introduced into it to give 3 (3,4-di 
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3 
methyl-4-phenylpiperidine hydrochloride melting at about 
210.5-22 C. 

Example 9 
A solution of methylmagnesium iodide is prepared by 

the addition of 106.5 parts of methyl iodide in 48 parts of 
anhydrous ether to 14.5 parts of magnesium in 96 parts 
of ether. This solution is heated to about 70° C. and 
a solution of 106.5 parts of 1-(p-tosyl)-3cz-methyl-4- 
cyano-4-phenylpiperidine in 480 parts of anhydrous tou 
ene is added. The mixture is stirred and heated at 10 
C. for 4 hours. The cooled reaction mixture is decom 
posed with 300 parts of water. Three hundred parts of 
concentrated hydrochloric acid is added and the mixture 
is stirred and heated at 110° C. for 6 hours. The organic 
Bayer is separated from the cooled mixture and dried 
over potassium carbonate. The solvent is evaporated and 
the residue is recrystallized from a mixture of diisopropyl 
ether and benzene to give 1-(4-tosyl)-3c-methyl-4-acetyl 
4-phenylpiperidine melting at about 107.5-109 C. 
A mixture of 65 parts of the above Suifonamide, 49 

parts of phenol, and 270 parts of a 30% solution of hy 
drogen bromide in acetic acid is stirred for 16 hours at 
rCon temperature. The reaction mixture is poured into 
1200 parts of ether and extracted with water. The 
aqueous layer is separated, alkalized, and extracted. The 
organic Solution is dried over potassium carbonate and 
distilled to give 3c-methyl-4-acetyl-4-phenylpiperidine 
boiling at about 134-38 C. at 0.2 mm. pressure. 

By substituting equivalent quantities of the appropriate 
Starting materials in the above procedure, the following 
compounds are obtained: 

3oz-Enethyl-4-propionyl-4-phenylpiperidine boiling at 
about 36-138 C. at 0.7 mm. pressure. 
36 - Inethyl-4-acetyl-4-phenylpiperidine hydrochloride 

melting at 233-239.5° C. This salt is obtained by pass 
ing hydrogen chloride gas through an ether solution of 
the free amine. 

Example 10 
To a solution of 10 parts of 4-acetyl-4-phenylpiperidine 

in 80 parts of ethanol is added over a period of 5 min 
lites 1.4 parts of sodium borohydride. The resultant 
mixture is refuzed for 1.5 hours before it is decomposed 
With 4 parts of 5 N hydrochloric acid. Removal of the 
Solvent leaves a residue which is alkalized and extracted 
With chloroform. The chloroform solution is dried over 
Sodiuin Sulfate and the solvent is evaporated. After re 
crystallization from 2-butanone, the residue melts at 
140-141 C. This product is 4 - (1 - hydroxyethyl)-4- 
phenylpiperidine. 

If appropriate 4-acyl-4-phenylpiperidines are substi 
tuted for the 1-acetyl-4-phenylpiperidine and the above 
picture is repeated the following compounds are ob 
tained: 

4-(1-hydroxypropyl)-4-phenylpiperidine boiling at 
about 153-156° C. 

4-(1-hydroxybutyl)-4-phenylpiperidine melting at about 
103.4-10.2 C. 

Example II 
A mixture of 6.55 parts of lithium aluminum hydride 

in 160 parts of ether is heated to reflux and a solution 
of 40 parts of 4-ethoxycarbonyl-4-phenylpiperidine in 160 
parts of ether is added. The mixture is refluxed for 5 
hours before it is decomposed with 6 parts of 20% so 
dium hydroxide Solution. The precipitate is filtered off, 
Washed with benzene and filtered again. The combined 
filtrates are dried over potassium carbonate and concen 
trated to yield 4-formyl-4-phenylpiperidine melting at 
about 04-05 C. 
A mixture of 11 parts of 4-formyl-4-phenylpiperidine, 

7 parts cf hydrazine hydrate, 10 parts of potassium hy 
droxide, and 57 parts of ethylene glycol is heated for 3 
hours at 145-180° C. After heating the mixture for 
an additional hour at 180° C. it is poured into water 
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and extracted with ether. The ether extract is dried 
over potassium carbonate and distilled to give 4-methyl 
4-phenylpiperidine boiling at about 103 C. (3 mm.). 
If hydrogen chloride gas is passed through an ether solu 
tion of this amine, the product is 4-methyl-4-phenyl 
piperidine hydrochloride melting at about 240-241. C. 

Example 12 
A mixture of 23 parts of 4-acetyl-4-(4-chlorophenyl)- 

piperidine, 10 parts of hydrazine hydrate, 100 parts of 
ethylene glycol and 17.5 parts of potassium hydroxide is 
heated for 3 hours at 145° C. The water which forms 
is distilled off and the residue is further heated for 10 
hours at 180° C. The ethylene glycol is distilled from 
the reaction mixture and the residue is poured into Water 
and extracted with ether. The ether solution is dried 
over sodium sulfate and distilled to give 4-ethyl-4-(4- 
chlorophenyl)piperidine boiling at about 125-130 C. 
(2-3 mm.). 

Example 13 
A mixture of 16 parts of 4-acetyl-4-(4-fluorophenyl)- 

piperidine, 7.25 parts of hydrazine hydrate, 11.2 parts of 
potassium hydroxide and 90 parts of ethylene glycol is 
heated at 195-200° C. for 5 hours. 150 parts of water is 
added to the cooled reaction mixture. The aqueous layer 
is extracted with ether and the ether layer is separated, 
dried over potassium carbonate, and distilled to give 4 
ethyl-4-(4-fluorophenyl)piperidine boiling at about 113 
116 C. at 2 mm. pressure. 

Example 14 
A mixture of 296 parts of 4-ethylacetophenone, 230 

parts of ethyl cyanoacetate, 100 parts of acetic acid, 40 
parts of ammonium acetate and 400 parts of benzene is 
stirred and refluxed for 6 hours in a vessel provided 
with a Dean and Stark trap. After the calculated amount 
of water is separated the reaction mixture is cooled and 
washed with 2000 parts of water. The organic layer is 
separated, dried over magnesium sulfate, and distilled 
to give ethyl 1-(4-ethylphenyl)ethylidenecyanoacetate 
boiling at about 150-156 C. (0.4 mm.). 
To a solution of 21 parts of sodium in 640 parts of 

ethanol is added 77 parts of cyanoacetamide and the 
mixture is stirred for 15 minutes before 225 parts of 
ethyl 1-(4-ethylphenyl)ethylidenecyanoacetate is added 
portionwise. The mixture is stirred at room tempera 
ture for 70 hours before it is decomposed with 1500 
parts of water and acidified with dilute hydrochloric acid. 
The resultant precipitate is filtered off and recrystallized 
from ethanol to give 3-methyl-3-(4-ethylphenyl)-0,0'-di 
cyanoglutarimide melting at about 219.5-221 C. 
A stirred mixture of 90 parts of 6-methyl-3-(4-ethyl 

phenyl)-ox,ox'-dicyanoglutarimide, 594 parts of sulfuric 
acid, 396 parts of water and 324 parts of acetic acid is 
refluxed for 96 hours. The reaction mixture is cooled 
and poured into 800 parts of water. The solid which 
precipitates is 6 - methyl - 3 - (4-ethylphenyl)glutaric acid 
which melts at about 137-139° C. 
To a stirred solution of 22.6 parts of lithium aluminum 

hydride in 240 parts of tetrahydrofuran is added por 
tionwise a solution of 72.5 parts of 3-methyl-3-(4-ethyl 
phenyl)glutaric acid in 400 parts of tetrahydrofuran. This 
mixture is refluxed for 5 hours before it is decomposed 
with water. The precipitate is filtered off and the sol 
vent is evaporated from the filtrate. Recrystallization of 
the residue from benzene yields 3-methyl-3-(4-ethylphen 
yl)pentane-1,5-diol melting at about 82.5-83.5 C. 
A thick long tube is charged with a mixture of 20 

parts of 3-methyl-3-(4-ethylphenyl) pentane-1,5-diol and 
120 parts of 48% hydrobromic acid and cooled to -10 
C. After the mixture is saturated with gaseous hydro 
gen bromide, the tube is sealed and the mixture is re 
fluxed for 10 hours at 100° C. The reaction mixture 
is poured into water. The water is extracted with ether 
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10 
and the resultant ether solution is dried and distilled to 
give 1,5-dibromo-3-methyl-3-(4-ethylphenyl)pentane boil 
ing at about 151-153 C. (0.1 mm.). 
A mixture of 20 parts of the above dibromide, 24.5 

parts of benzylamine and 80 parts of toluene is heated 
in a sealed tube for 64 hours. The reaction mixture is 
filtered and the filtrate is washed with water. The or 
ganic layer is dried over potassium carbonate and the 
solvent is evaporated. The residue is dissolved in an 
hydrous diisopropyl ether and hydrogen chloride gas is 
introduced. The precipitated hydrochloride is filtered off 
and heated with water. This gives 1-benzyl-4-methyl-4- 
(4-ethylphenyl)piperidine hydrochloride melting at about 
275-277 C. 
A mixture of 14.5 parts of 1-benzyl-4-methyl-4-(4- 

ethylphenyl)piperidine hydrochloride, 320 parts of 2-pro 
panol and 200 parts of distilled water is debenzylated 
under atmospheric pressure at room temperature in the 
presence of 6 parts of 10% palladium-on-charcoal cata 
lyst. Hydrogenation is stopped after the calculated 
amount of hydrogen is taken up. The mixture is fil 
tered and the solvent is evaporated. An aqueous solu 
tion of the residue is alkalized and extracted with ether. 
The ether solution is dried over potassium carbonate and 
the solvent is evaporated. The resultant residue is dis 
Solved in diisopropyl ether and hydrogen chloride gas 
is introduced into the solution to precipitate 4-methyl-4- 
(4-ethylphenyl)piperidine hydrochloride melting at about 
261-263.2 C. 

By Substituting the appropriate acetophenone in the 
above procedure the following compounds are obtained: 

4-methyl-4-(4-tolyl)piperidine hydrochloride melting at 
about 241.5-243 C, 

4-methyl-4-(3-tolyl)piperidine hydrochloride melting at 
about 208-210 C. 
4 methyl - 4 - (4-fluorophenyl)piperidine hydrochlo 

ride melting at about 224-225.5° C. 
4-methyl-4-(4-chlorophenyl)piperidine hydrochlo 

ride melting at about 232-235 C. 
4 - methyl-4-(4-bromophenyl)piperidine hydrochlo 

ride melting at about 258-259 C. 
Example 15 

A solution of phenyl lithium, prepared from 6.3 parts 
of lithium, 70.7 parts of bromobenzene, and 120 parts 
of anhydrous ether is added portionwise to 54.8 parts 
of 1-benzyl-3-methyl-4-piperidone while a gentle reflux 
is maintained. After the addition is complete, refluxing 
is continued for about 2 hours. This reaction is car 
ried out under a nitrogen atmosphere. The mixture is 
then decomposed by the addition of water and the layers 
are separated. The aqueous layer is extracted with ether 
and the combined organic layer and the ether extract 
are dried. Hydrogen chloride gas is passed through the 
Solution and the precipitate which forms is collected on 
a filter and then dissolved in water. The aqueous solu 
tion is rendered alkaline to a pH of about 10 and the 
oil which forms is separated. The pH is then adjusted 
to about 13 and the solution is extracted with ether. 
The ethereal solution is dried and then hydrogen chlo 
ride gas is passed through the solution. The salt which 
precipitates is recrystallized from a 6:4:1 mixture of 
butanone, acetone, and 2-propanol by chilling at -20° 
C. to yield 1-benzyl-3oz-methyl-4-phenylpiperidin-4-ol hy 
drochloride melting at about 180-183° C. 
A mixture of 66.3 parts of 1-benzyl-3-methyl-4-phenyl 

piperidin-4-ol hydrochloride, 254.3 parts of potassium 
pyrosulfate and 480 parts of anhydrous xylene is re 
fluxed for 24 hours. A solid forms on standing. The 
Solvent is decanted and the precipitated solid is divided 
between a mixture of about 2000 parts of water and 
1600 parts of chloroform. The water solution is sepa 
rated, alkalized, and extracted with 400 parts of chloro 
form. The organic solution is washed with 500 parts 
of 5% sodium hydroxide solution and separated. The 
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combined organic solutions are dried over potassium 
carbonate and filtered and the filtrate is concentrated to 
about 200 parts. The residue is diluted wtih 800 parts 
of ether and hydrogen chloride gas is introduced into 
the solution. The precipitated hydrochloride is filtered 
off, washed with acetone and recrystallized from a mix 
ture of acetone and 2-propanol to give 1-benzyl-3-methyl 
4-phenyl-1,2,3,6-tetrahydropyridine hydrochloride melting 
at about 239.6-240.6° C. 
A mixture of 30 parts of 1-benzyl-3-methyl-4-phenyl 

1,2,3,6-tetrahydropyridine hydrochloride, 280 parts of 
2-propanol and 150 parts of distilled water is hydrogen 
ated under atmospheric pressure and at a temperature of 
about 35° C. with 12 parts of a 10% paladium-on 
charcoal catalyst. Hydrogenation is stopped when the 
calculated amount of hydrogen is taken up. The filtrate 
is treated with asbestos and filtered. The filtrate is con 
centrtaed to about 200 parts, 150 parts of water is added 
and the solution is again concentrated this time to 150 
parts. The residue is alkalized and saturated with ether. 
The ether solution is dried over potassium carbonate and 
hydrogen chloride gas is introduced. This gives 3-methyl 
4-phenylpiperidine hydrochloride melting at about 219.5- 
220.5° C. 

Substitution of the appropriate starting materials in 
the above procedure gives the following compounds: 

3cc-methyl-4-(3-trifluoroinethylphenyl)piperidine hydro 
chloride melting at about 255.4-259 C. 

4-(4-methoxyphenyl)piperidine hydrochloride melting 
at about 201.5-203 C. 

4-(2-methoxyphenyl)piperidine hydrochioride melting 
at about 260-263 C. 

Example 16 
A mixture of 17.2 parts of 4-(4-chlorophenyl)-1,2,3,6- 

tetrahydropyridine, 320 parts of 2-propanol, 100 parts of 
water and 9 parts of concentrated hydrochloric acid is 
hydrogenated under atmospheric pressure and at a tem 
perature of about 30 C, with 15 parts of a 5% pal 
ladium-on-charcoal catalyst. After the calculated amount 
of hydrogen is taken up, hydrogenation is stopped and 
the mixture is filtered hot. The catalyst is treated with 
a mixture of 100 parts of water and 160 parts of metha 
nol at 55° C. and filtered again. The solvent is evapo 
rated from the combined filtrates and the residue is taken 
up in 300 parts of water, alkalized and extracted with 
ether. The ether is dried over potassium carbonate and 
filtered and hydrogen chloride gas is introduced into the 
filtrate. The ether is evaporated from the solution and 
the residue is first treated with boiling acetone and then 
recrystallized from 2-propanol to give 4-(4-chlorophenyl) 
piperidine hydrochloride melting at about 197-199 C. 

If 4-(4-tolyl)-1,2,3,6-tetrahydropyridine is substituted 
for the 4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine in 
the above example, the product is 4-(4-tolyl)piperidine 
hydrochloride melting at about 134-186 C. 

Example 17 
A mixture of 4.5 parts of y-chlorobutyrophenone, 4.2 

parts of 4-acetyl-4-phenylpiperidine, 7 parts of sodium 
carbonate and 0.1 part of potassium iodide in 80 parts 
of 4-methyl-2-pentanone is refluxed for 72 hours. The 
reaction mixture is filtered and the solvent is evaporated 
from the filtrate. The residue is dissolved in anhydrous 
ether and hydrogen chloride gas is introduced into the 
solution. The resultant precipitate is filtered off and re 
crystallized from 2-propanol to give 1-(y-benzoylpropyl)- 
4 - acetyl-4-phenylpiperidine hydrochloride melting at 
about 175.6-177° C. The free base of this compound 
has the formula 

O CO C3 

{)-(-CHCHCH-Ox 
( ) 

O 
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By following the above procedure and reacting ?y 

chlorobutyrophenone or y-chloro-4-fluorobutyrophenone 
with the appropriate 4-acyl-4-arylpiperidine the following 
compounds are obtained: 

1 - (y-benzoylpropyl)-4-acetyl-4-(4-fluorophenyl)piper 
idine hydrochloride melting at about 212-214.5° C. 

1 - (ty - benzoylpropyl)-4-acetyl-4-(4-chlorophenyl)pi 
peridine hydrochloride melting at about 210-211° C. 

1 - Y - (4-fluorobenzoyl)propyl-4-acetyl-4-phenylpi 
peridine hydrochloride melting at about 191.5-192.8 C. 

1 - y - (4-fluorobenzoyl)propyl-4-acetyl-4-(4-fluoro 
giggpiperidine hydrochloride melting at about 213 
215° C. 

1 - Y - fluorobenzoyl) propyl-4-acetyl-4-(4-chloro 
phenyl)piperidine hydrochloride melting at about 190 
90.8° C. 
1 - (y - benzoylpropyl)-4-propionyl-4-(4-chlorophen 

yl)piperidine hydrochloride melting at about 192 
193.4 C. 

1 - (y- (4-fiuorobenzoyl) propyl-4-propionyl-4-phenyl 
piperdine hydrochloride melting at about 163.5-164.5° C. 

1 - y - (4-fluorobenzoyl)propyl-4-propionyl-4-(4- 
tolyl)piperidine hydrochloride melting at about 162.5- 
163.5° C. 

1 - y - (4-fluorobenzoyl)propyl)-4-propionyl-4-(4- 
chlorophenyl)piperidine hydrochloride melting at about 
169-171, C, 

Example 18 
A mixture of 6 parts of ?y-chlorobutyrophenone, 7 parts 

of 4-phenyl-4-propionylpiperidine, and 80 parts of xylene 
is heated in a sealed tube for 19 hours at about 120° C. 
The mixture is filtered and the filtrate evaporated. The 
oily residue is extracted with ether. Dry hydrogen chlo 
ride gas is passed through the ether solution and the 
solid which precipitates is collected on a filter and dried 
to yield 1-(y-benzoylpropyl)-4-phenyl-4-propionylpiper 
idine hydrochloride melting at about 176-177.5° C. 

Eleven parts of 4-butyryl-4-phenylpiperidine is reacted 
with 4.5 parts of y-chlorobutyrophenone according to 
the procedure in the above paragraph. The product is 1 
(y-benzoylpropyl)-4-butyryl-4-phenylpiperidine melting at 
about 181-184° C. 

Example 19 
A mixture of 4.8 parts of y-chloro-4-fluorobutyro 

phenone, 4.99 parts of 4-acetyl-4-(3-chlorophenyl)piper 
idine, 6.4 parts of sodium carbonate and 0.1 part of 
potassium iodide in 120 parts of 4-methyl-2-pentanone is 
refluxed for 72 hours with stirring. The cooled reaction 
mixture is filtered and the solvent is evaporated from the 
filtrate. The residue is taken up in 100 parts of 4 N 
hydrochloric acid and filtered. Cooling the filtrate to 
room temperature gives 1-y-(4-fluorobenzoyl)propyl-4- 
acetyl-4-(3-chlorophenyl)piperidine hydrochloride melt 
ing at about 190.4-192 C. 

If 4-acetyl-4-(3-tolyl)piperidine is substituted for the 
4-acetyl-4-(3-chlorophenyl)piperidine in the above pro 
cedure, there is obtained 1-y-(4-fluorobenzoyl)propyl 
4-acetyl-4-(3-tolyl)piperidine hydrochloride melting at 
about 174-175 C. 

Example 20 
A mixture of 4.45 parts of y-chlorobutylrophenone, 

4.55 parts of 4-acetyl-4-(4-tolyl)piperidine, 6.4 parts of 
sodium carbonate and 0.1 part of potassium iodide in 
120 parts of 4-methyl-2-pentanone is refluxed for 72 
hours. After cooling the reaction mixture is filtered. 
The solvent is evaporated from the filtrate and the residue 
is taken up in 20 parts of ether and cooled to -20° C. 
The precipitate which forms is recrystallized from a mix 
ture of ether and petroleum ether to give 1-(y-benzoyl 
propyl)-4-acetyl-4-(4-tolyl)piperidine melting at about 
76.5-77.5° C. 

Substitution of 4-acetyl-4-(3-tolyl)piperidine for the 4 
acetyl-4-(4-tolyl)piperidine in the above procedure gives 
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1-(y-benzoylpropyl)-4-acetyl-4-(3-tolyl)piperidine melt 
ing at about 95.8-96.2° C. 

Example 21 
A mixture of 5.2 parts of y-chloro-4-fluorobutyrophe 

none, 5 parts of 4-acetyl-4-(4-tolyl)piperidine, 7.3 parts 
of sodium carbonate and 0.1 part of potassium iodide in 
150 parts of 4-methyl-2-pentanone is refluxed for 72 
hours with stirring. The reaction mixture is filtered and 
the solvent is evaporated from the filtrate. The oily resi 
due is dissolved in 24 parts of 2-propanol and mixed with 
a solution of 2.1 parts of oxalic acid dihydrate in 40 
parts of 2-propanol. The mixture is first boiled and sub 
sequently cooled to room temperature and the solid which 
precipitates is recrystallized from 2-propanol to give 1 
y - (4 - fluorobenzoyl)propyl - 4 - acetyl - 4 - (4- 

tolyl)piperidine oxalate melting at about 90-100° C. 
with decomposition. 

Substitution of 3-methyl-4-acetyl-4-phenylpiperidine 
for the 4-acetyl-4-(4-tolyl)piperidine in the above pro 
cedure gives 1-y-(4-fluorobenzoyl)propyl)-3-methyl-4- 
acetyl-4-phenylpiperidine oxalate melting at about 165 
167.6° C. 

If 3-methyl-4-propionyl-4-phenylpiperidine is substi 
tuted for the 4-acetyl-4-(4-tolyl)piperidine in the above 
procedure there is obtained 1-y-(4-fluorobenzoyl)prop 
yl)-3-methyl-4-propionyl-4-phenylpiperidine oxalate melt 
ing at about 184.2-186.4 C. 
When the above procedure is repeated with y-chloro 

butyrophenone and 3 - methyl - 4-propionyl-4-phenyl 
piperidine as the reactants, there is obtained 1-(y-benzoyl 
propyl)-3-methyl-4-propionyl-4-phenylpiperidine oxalate 
melting at about 162-163 C. 

Example 22 
A mixture of 4 parts of y-chlorobutyrophenone, 4.6 

parts of 3-methyl-4-acetyl-4-phenylpiperidine, 6.3 parts of 
sodium carbonate and 0.1 part of potassium iodide in 40 
parts of 4-methyl-2-pentanone is refluxed for 60 hours. 
The hot reaction mixture is filtered and the solvent is 
evaporated from the filtrate. The residue is dissolved in 
160 parts of diisopropyl ether and hydrogen chloride gas 
is introduced. The hydrochloride which precipitates is 
recrystallized from a mixture of acetone and 2-propanol 
to give 1-(y-benzoylpropyl)-3-methyl-4-acetyl-4-phenyl 
piperidine hydrochloride melting at about 195-196.4 C. 

Substitution of y-chloro-4-fluorobutyrophenone for the 
y-chlorobutyrophenone in the above procedure gives 1 
y - (4 - fluorobenzoyl)propyl) - 3 - methyl-4-acetyl 

4-phenylpiperidine hydrochloride melting at about 213.5- 
216 C. 

Example 23 
A mixture of 4.5 parts of y-chlorobutyrophenone, 9.5 

parts of 4-phenyl-4-formylpiperidine, 0.1 part of potas: 
sium iodide and 100 parts of toluene is heated in a sealed 
tube at about 150° C. for 72 hours. The cooled mix 
ture is filtered and the solvent is evaporated from the fil 
trate. The residue is dissolved in ether and filtered to 
remove impurities. The filtrate is saturated with hydro 
gen chloride gas and the solid which precipitates is col 
lected on a filter, recrystallized from 2-propanol and dried 
to yield the hydrochloride of 1-(y-benzoylpropyl)-4-phe 
nyl-4-formylpiperidine melting at about 196-197.9 C. 
By substituting y-chloro-4-fluorobutyrophenone for the 

y-chlorobutyrophenone in the above example, there is ob 
tained 1-Iry-(4-fluorobenzoyl)propyl)-4-phenyl-4-formyl 
piperidine hydrochloride melting at about 195-196.8 C. 
The free base of this compound has the formula 

g CEO 

F-(D-(-CHCHCH- X 

O 
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14 
Example 24 

A mixture of 7 parts of y-chloro-4-fluorobutyrophe 
none, 4.6 parts of 3,3,4-dimethyl-4-phenylpiperidine, 8 
parts of sodium carbonate and 0.1 part of potassium io 
dide in 120 parts of 4-methyl-2-pentanone is refluxed 
for 78 hours. The reaction mixture is filtered and the 
solvent is evaporated from the filtrate. The residue is 
dissolved in anhydrous diisopropyl ether and hydrogen 
chloride gas is introduced into the solution. This pre 
cipitates the 1-y-(4-fluorobenzoyl)propyl)-3,3,4-dimeth 
yl-4-phenylpiperidine hydrochloride which melts at about 
189-192 C. after recrystallization from a 1:1 mixture 
of 2-propanol and acetone. 

By substituting the appropriate starting materials in 
the above procedure the following compounds are ob 
tained: 

1-(y - benzoylpropyl)-36,4-dimethyl-4-phenylpiperidine 
hydrochloride melting at about 208.5-210 C. 

1 - (y - benzoylpropyl)-36-methyl-4-formyl-4-phenyl 
piperidine hydrochloride melting at about 214-215 C. 

1 - Iry - (4-fluorobenzoyl)propyl)-36-methyl-4-formyl 
4-phenylpiperidine hydrochloride melting at about 202 
204 C. 

1 - Iry - (2 - thenoyl)propyl-4-formyl-4-phenylpiper 
idine hydrochloride melting at about 214-215.5° C. after 
recrystallization from 2-propanol. 

Example 25 
A mixture of 4 parts of y-chloro-4-fluorobutyrophe 

none, 4 parts of 4-hydroxymethyl-4-(4-chlorophenyl)- 
piperidine, 6.4 parts of sodium carbonate and 0.1 part 
of potassium iodide in 200 parts of 4-methyl-2-pentanone 
is refluxed for 72 hours. The reaction mixture is filtered 
and the filtrate is concentrated and cooled. The precipi 
tated solid is recrystallized from 2-propanol to give 1 
ty - (4 - fluorobenzoyl)propyl)-4-hydroxymethyl-4-(4- 

chlorophenyl)-piperidine melting at about 126-127 C. 
This compound has the formula 

O CHOE 

F-(D-(-CHCHCH- X 

By substituting the appropriate starting materials in 
the above procedure the following compounds are ob 
tained: 

1-Iy-(4-fluorobenzoyl)propyl - 4 - hydroxymethyl-4- 
(4-tolyl)piperidine melting at about 106-108 C. 

1-(y-benzoylpropyl)-4-hydroxymethyl-4 - phenylpiper 
dine melting at about 127.6-128.6 C. 

Example 26 
A mixture of 4.2 parts of y-chlorobutyrophenone, 4.8 

parts of 4-(4-fluorophenyl)-4-hydroxymethylpiperidine, 
10 parts of sodium carbonate, 0.1 part of potassium iodide 
and 240 parts of 4-methyl-2-pentanone is refluxed for 32 
hours and then filtered. The solvent is evaporated from 
the filtrate and the residue is triturated with ether. The 
solid which forms is collected on a filter and recrystallized 
from a 2:1 mixture of benzene and ether. The white 
granular powder of 1-(y-benzoylpropyl)-4-(4-fluoro 
phenyl)-4-hydroxymethylpiperidine melts at about 128.8- 
130.6° C. The hydrochloride of this compound is formed 
by passing dry hydrogen chloride gas through an ethereal 
solution of the base and then collecting the precipitate. 
By substituting the appropriate starting material in the 

above procedure the following compounds are obtained: 
1(y-benzoylpropyl)-4-(4-tolyl) - 4 - hydroxymethylpi 

peridine melting at about 147-147.8 C. 
1-Iry-(4-fluorobenzoyl)propyl-4-phenyl - 4 - hydroxy 

methylpiperidine melting at about 95.4-96.1 C. 
1-y-(4-fluorobenzoyl)propyl-4-(4-fluorophenyl - 4 - 

hydroxymethylpiperidine melting at about 126.5-128.4 C. 
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1-y-(4-fluorobenzoyl)propyl)-3a-methyl - 4 - phenyl 
4-hydroxymethylpiperidine hydrochloride melting at 
about 196-200 C. 

1-y-(4-fluorobenzoyl)propyl-4-phenyl -4-(1-hydroxy 
ethyl)piperidine hydrochloride melting at about 89.5- 
94. C. 

1-y-(4-fluorobenzoyl)propyl-4-phenyl-4-(1-hydroxy 
propyl)piperidine hydrochloride melting at about 77 
94 C. 

1-Iy-(4-fluorobenzoyl)propyl-4-phenyl-4- (1-hydroxy 
butyl)piperidine hydrochloride melting at about 89 
101.8 C. 

Example 27 
4-methyl-4-(4-fiuorophenyl)piperidine is obtained from 

4.5 parts of the corresponding hydrochloride by dis 
solving the salt in water, alkalizing the solution, ex 
tracting with ether, and evaporating the solvent from 
the ether solution. The resultant crude base is refluxed 
for 60 hours with 4 parts of y-chloro-4-fluorobutyrophe 
none 4.7 parts of sodium carbonate and 0.1 part of potas 
sium iodide in 120 parts of 4-methyl-2-pentanone. The 
cooled reaction mixture is filtered and the solvent is 
evaporated from the filtrate. The residue is dissolved in 
diisopropyl ether and hydrogen chloride gas is introduced 
into the solution. The precipitated hydrochloride is re 
crystallized from a mixture of acetone and 2-propanol to 
give 1-y-(4-fluorobenzoyl)propyl)-4-methyl-4-(4-fluoro 
phenyl)piperidine hydrochloride melting at about 218 
219 C. 

By following the above procedure and reacting y 
chloro-4-fluorobutyrophenone with the appropriate pi 
peridine the following compounds are obtained: 

1-(-(4-fluorobenzoyl)propyl-4-methyl - 4 - (4-chloro 
phenyl)piperidine hydrochloride melting at about 218 
219.4° C. 

1-y-(4-fiuorobenzoyl)propyl-4-methyl-4-(4-bromo 
phenyl)piperidine hydrochloride melting at about 223 
224 C. 

1 y-(4-fluorobenzoyl)propyl-4-methyl - 4 - (3-tolyl) 
piperidine hydrochloride melting at about 233-235 C. 

1-y-(4-fluorobenzoyl)propyl-4-methyl - 4 - (4-tolyl) 
piperidine hydrochloride melting at about 242.5-245 C. 

1-ty-(4-fluorobenzoyl)propyl)-4-methyl - 4 - (4-ethyl 
phenyl) piperidine hydrochloride melting at about 265 
269 C. 

Example 28 
A mixture of 9.2 parts of y-chlorobutyrophenone, 14.9 

parts of 4-phenylpiperidine, 0.01 part of potassium iodide, 
and 120 parts of toluene is heated in a sealed tube for 
72 hours at about 140-150° C. After cooling the mix 
ture is partitioned between water and ether and then sep 
arated. The ethereal layer is dried over potassium car 
bonate and filtered. Dry hydrogen chloride is passed 
through the filtrate. The precipitate formed is recrystal 
lized from a 3:2 mixture of acetone and 2-propanol to 
yield 1-(y-benzoylpropyl)-4-phenylpiperidine hydrochlo 
ride melting at about 198-200 C. The compound has 
the formula 

- 
CO-CH-CH-CH 

HCl 

Example 29 
A mixture of 6.2 parts of y-chlorobutyrophenone, 6.4 

parts of 4-(4-tolyl)piperidine, 11 parts of sodium carbo 
nate, and 120 parts of 4-methyl-2-pentanone is refluxed 
for 90 hours, and filtered. The filtrate is diluted with 
ether to a volume of about 800 parts and filtered. Hy 
drogen chloride gas is passed through the filtrate. The 
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6 
solid precipitated is collected on a filter, crystallized from 
acetone, and dried to yield 1-(y-benzoylpropyl)-4-(4- 
tolyl)piperidine hydrochloride melting at about 174 
176° C. 

Example 30 
The free base of 4-(4-chlorophenyl)piperidine hydro 

chloride is liberated by dissolving 6.25 parts of the salt in 
Water and rendering the solution alkaline. The solution 
is extracted with ether. The ether extract is dried and 
evaporated. The residue is refluxed with 5.5 parts of 
y-chlorobutyrophenone, 8.5 parts of sodium carbonate, 
0.01 part of potassium iodide, and 100 parts of 4-methyl 
2-pentanone for 90 hours with stirring. The mixture is 
filtered while hot and the filtrate is chillied at -20° C. 
to yield a precipitate. After drying, the white amorphous 
powder of 1-(y-benzoylpropyl)-4-(4-chlorophenyl)piperi 
dine melts at about 100.4-102.2 C. The filtrate is then 
diluted with anhydrous ether. Dry hydrogen chloride gas 
is passed through the solution to yield a precipitate which 
is collected on a filter. After drying, the hydrochloride 
of 1-(y-benzoylpropyl) - 4 - (4 - chlorophenyl)piperidine 
Inets at about 90-192 C. 

Example 31 
The base of 4-(2-methoxyphenyl)piperidine hydrochlo 

ride is liberated by dissolving 9.5 parts of the salt in 
water, rendering the solution alkaline, and extracting the 
free base with toluene. The toluene solution is dried and 
evaporated to about 50 parts. This solution, 3.8 parts of 
1-chlorobutyrophenone, 0.01 part of potassium iodide, 
and 100 parts of toluene are heated in a sealed tube for 
70 hours at about 120° C. and then filtered. To the 
filtrate is added 400 parts of ether. The mixture is 
washed with water, dried, and filtered. Dry hydrogen 
chloride gas is passed into the filtrate. The precipitate 
is collected on a filter, crystallized from a 5:2 mixture of 
acetone and ethanol by chilling at -20° C., and dried 
to yield the pale-yeliow, micro-crystalline powder of 1-(y- 
benzoylpropyl)-4-(2-methoxyphenyl)piperidine hydro 
chioride melting at about 157-158.4° C. 

Example 32 
The base of 4-phenylpiperidine hydrochloride is lib 

erated by dissolving 12 parts of the salt in water and 
rendering the solution alkaline. The base is then ex 
tracted with ether. The ethereal extract is dried over 
potassium carbonate and evaporated. The residue, 6 
parts of y-chloro-4-fluoroblityrophenone, 0.01 part of po 
tassium iodide, and 80 parts of toluene is heated in a 
sealed tube for 72 hours at about 130 C. The mixture 
is partitioned between water and ether and then separated. 
The organic solution is washed with water, dried over 
potassium carbonate, and filtered. Dry hydrogen chlo 
ride gas is passed through the filtrate. The solvent is 
evaporated and the residue triturated with 3:1 mixture of 
acetone and 2-propanol. This solution is chilled at -20 
C. and filtered. The filtrate is evaporated. The residue 
is dissolved in a 5:1 mixture of acetone and 2-propanol. 
After chilling at -20° C. the precipitated solid is co 
lected on a filter and dried to yield the brown amorphous 
powder of 1-(y-(4-fluorobenzoyl)propyl-4-phenylpiperi 
dine hydrochloride melting at about 231-232.3° C. with 
decomposition. 

Example 33 
A mixture of 6.9 parts of y-chloro-4-fluorobutyrophe 

none, 6.4 parts of 4-(4-tolyl)piperidine, 11 parts of so 
dium carbonate, and 120 parts of 4-methyl-2-pentanone 
is refluxed for 90 hours. The mixture is filtered and the 
filtrate is evaporated. The residue is dissolved in anhy 
drous ether. Hydrogen chloride gas is passed through the 
solution and the precipitated solid is collected on a filter, 
dissolved in a 10:1 mixture of acetone and 2-propanol, 
decolorized with activated charcoal, and cooled to yield 
the shiny crystals of 1-Iry-(4-fluorobenzoyl)propyl)-4-(4- 
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tolyl)piperidine hydrochloride melting at about 240.3- 
242 C. The compound has the formula 

F-{ X-co-CHCHCH- X-{L)-CH, 
BC 

Example 34 
The free base of 4-(4-chlorophenyl)piperidine is liber 

ated by dissolving 6.2 parts of the salt in water and ren 
dering the solution alkaline. The base is then extracted 
with ether. The ethereal extract is dried over potassium 
carbonate and evaporated. The residue, 6 parts of 
ty-chloro-4-fluorobutyrophenone, 8.5 parts of sodium car 
bonate, 0.01 part of potassium iodide, and 100 parts of 
4-methyl-2-pentanone is refluxed with stirring. The mix 
ture is filtered while hot. The filtrate is chilled at -20° 
C. to yield a precipitate. After drying, the yellow crystal 
line powder of 1-(y-(4-fluorobenzoyl)propyl)-4-(4-chlo 
rophenyl)piperidine melts at about 98.5-101° C. 

Example 35 
The free base of 9.5 parts of 4-(2-methoxyphenyl)pi 

peridine hydrochloride is liberated by dissolving 9.5 parts 
of the Salt in an aqueous solution and rendering the solu 
tion alkaline. The base is extracted with toluene. The 
toluene extract is dried over potassium carbonate, and 
evaporated to a volume of about 50 parts. The residue, 
4.2 parts of y-chloro-4-fluorobutyrophenone, 0.01 part of 
potassium iodide, and 100 parts of toluene are heated in a 
sealed tube at about 120° C. for about 70 hours and then 
filtered. To the filtrate is added 400 parts of ether. The 
organic mixture is washed with water and dried over 
potassium carbonate. Dry hydrogen chloride gas is then 
introduced into the solution. The precipitated solid is 
collected on a filter and crystallized from a 25:2 mixture 
of acetone and 2-propanol. The pale-yellow, crystalline 
powder of 1-y-(4-fluorobenzoyl)propyl)-4-(2-methoxy 
phenyl)piperidine hydrochloride melts at about 215 
216 C. 
By substituting y,2-dichlorobutyrophenone for y-chloro 

4-fluorobutyrophenone in the above procedure, 1-y-(2- 
chlorobenzoyl)propyl - 4 - (2 - methoxyphenyl)piperi 
dine hydrochloride is obtained. Likewise, by substituting 
6 parts of y-chloro-4-bromobutyrophenone for 4.2 parts 
of y-chloro-4-fluorobutyrophenone in the above proce 
dure, 1-y-(4-bromobenzoyl)propyl-4-(2-methoxyphen 
yl)piperidine hydrochloride is obtained. The compound 
has the formula 

OCH3 

Example 36 
A mixture of 5.5 parts of y-chlorobutyrophenone, 4.5 

parts of 4-methyl-4-phenylpiperidine, 8.2 parts of sodium 
carbonate, 0.01 part of potassium iodide, and 80 parts 
of 4-methyl-2-pentanone is refluxed for about 70 hours. 
The mixture is filtered. The filtrate is evaporated and the 
residue is dissolved in anhydrous ether. Dry hydrogen 
chloride gas is passed through the filtrate. The pre 
cipitated solid is collected on a filter, crystallized from 
2-propanol, and dried to yield the white amorphous 
powder of 1-(y-benzoylpropyl) - 4 - methyl - 4 - phenyl 
piperidine hydrochloride melting at about 208-209.5° C. 
By substituting the appropriate starting material in the 

above procedure, the following compounds are obtained: 
1-(y-benzoylbutyl) - 4 - methyl - 4 - phenylpiperidine 

hydrochloride melting at about 216.5-218.7 C. 
1-y-(4-fluorobenzoyl)propy - 4 - methyl - 4 - phenyl 

piperidine hydrochloride melting at about 235.5-236.5 C. 
1-y-(4-methoxybenzoyl)propyl - 4 - methyl-4-phenyl 

piperidine hydrochloride melting at about 212-213 C. 
1-(y-benzoylpropyl) - 4 - (4-methoxyphenyl)piperidine 

hydrochloride melting at about 190-193 C. 

5 

0 

5 

20 

25 

30 

35 

40 

50 

55 

60 

70 

75 

18 
1-(y-(4-fluorobenzoyl)propyl)-4-(4-methoxyphenyl) 

piperidine hydrochloride melting at about 201.5-203 C. 
1-(y-(3-methoxybenzoyl)propyl)-4-methyl-4-phenyl 

piperidine hydrochloride. 
Example 37 

A mixture of 3.6 parts of y-chlorobutyrophenone, 4 
parts of 4-ethyl-4-phenylpiperidine hydrochloride, 7.7 
parts of sodium carbonate, and 80 parts of 4-methyl-2- 
pentanone is refluxed for 64-90 hours and filtered. The 
filtrate is evaporated and the residue is dissolved in an 
hydrous ether. Dry hydrogen chloride gas is passed 
through the solution. The precipitated solid is crystal 
lized from a mixture of 2-propanol and acetone to yield 
the white amorphous powder of 1-(y-benzoylpropyl)-4- 
ethyl-4-phenylpiperidine hydrochloride melting at about 
186-187 C. 

Example 38 
By substituting 4.3 parts of y-chloro-4-fluorobutyro 

phenone for 3.6 parts of y-chlorobutyrophenone and 6.6 
parts for 7.7 parts of sodium carbonate in the procedure 
of Example 37, the pale yellow crystalline powder of 
1-(y-(4-fluorobenzoyl)propyl - 4 - ethyl-4-phenylpiper 
idine hydrochloride melting at about 198.5-199.5° C. is 
obtained. The compound has the formula 

CH-CH3 

Example 39 
A mixture of 3.68 parts of y-chloro-4-fluorobutyro 

phenone, 3.4 parts of 4-ethyl-4-(4-fluorophenyl)piper 
idine, and 200 parts of 4-methyl-2-pentanone is heated 
72 hours, cooled, and filtered. The filtrate is evaporated 
and the residue is dissolved in ether. Dry hydrogen 
chloride gas is passed through the ether solution. The 
precipitated solid is crystallized twice from a mixture 
of acetone and ether to give 1-y-(4-fluorobenzoyl)- 
propyl-4-ethyl - 4 - (4-fluorophenyl)piperidine hydro 
chloride melting at about 192.2-194.6 C. 

Example 40 
A mixture of 5.8 parts of y-chloro-4-fluorobutyrophen 

one, 6 parts of 4-ethyl-4-(4-chlorophenyl)piperidine, 0.01 
part of potassium iodide, and 120 parts of 4-methyl-2- 
pentanone is refluxed for 3 days with stirring. After 
cooling, the mixture is filtered and the filtrate is evapor 
ated. The residue is dissolved in anhydrous ether and 
filtered to remove impurities. Dry hydrogen chloride is 
passed through the filtrate. The solid precipitate is col 
lected on a filter and crystallized first from 2-propanol and 
then from water to yield the white amorphous powder of 
1-y-(4-fluorobenzoyl)propyl - 4 - ethyl-4-(4-chloro 
phenyl)piperidine hydrochloride melting at about 177.5- 
179.5° C. 

EIC 

Example 41 
The free base of 3-methyl-4-phenylpiperidine hydro 

chloride is liberated by dissolving 6.3 parts of the salt in 
water, rendering the solution alkaline, extracting the solu 
tion with ether, and evaporating the extract. The residue, 
6 parts of y-chlorobutyrophenone, 9.5 parts of sodium 
carbonate, 0.01 part of potassium iodide, and 100 parts 
of 4-methyl-2-pentanone is refluxed for 64 hours. The 
mixture is then partitioned between water and ether and 
the layers are separated. The ether layer is dried and 
filtered. Hydrogen chloride gas is passed through the 
filtrate. The solid precipitated is collected on a filter, 
boiled in a 25:8 mixture of acetone and 2-propanol, once 
again collected on a filter, and dried to yield 1-(y-benzoyl 
propyl)3-methyl-4-phenylpiperidine hydrochloride melt 
ing at about 214.2-215.2° C. 
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Example 42 
The base of 3-methyl-4-phenylpiperidine hydrochlo 

ride is liberated in a manner similar to that described in 
Example 41 and the residue, 6.6 parts of y-chloro-4-fluoro 
butyrophenone, 9.5 parts of sodium carbonate, 0.01 part 
of potassium iodide, and 100 parts of 4-methyl-2-penta 
none is refluxed for 64 hours and cooled. The mixture 
is partitioned between water and ether and the layers are 
separated. The ether solution is diluted to a total volume 
of 600 parts, dried over potassium carbonate, and fil 
tered. Hydrogen chloride gas is passed through the 
filtrate. After evaporation, the residue is treated with 
acetone to yield a solid which is crystallized by boiling 
in a 10:1 mixture of acetone and 2-propanol. The white 
amorphous powder of 1-y-(4-fluorobenzoyl)propyl-3- 
methyl-4-phenylpiperidine hydrochloride melts at about 
24-254. C. 

Example 43 
The free base of 3.cx-methyl-4-(3-trifluoromethyl 

phenyl)piperidine hydrochloride is liberated as described 
above. The residue, 6.6 parts of y-chloro-4-fluorobutyro 
phenone, 7.4 parts of sodium carbonate, 0.01 part of 
potassium iodide, and 120 parts of 4-methyl-2-pentanone 
is refluxed for 40 hours and then cooled. The mixture 
is partitioned between water and ether and separated. 
The ethereal solution is dried over potassium carbonate 
and fiitered. Hydrogen chloride gas is passed through 
the filtrate. The precipitated solid is collected on a 
filter and saved. The filtrate is evaporated. The residue 
and the solid are combined, triturated with hot acetone, 
and filtered. The filtrate is concentrated to about 50 
parts to induce precipitation of 1-y-(4-fluorophenyl)- 
propyl - 3c - methyl - 4 - (3 - trifluoromethylphenyl)- 
piperidine hydrochloride melting at about 212.2-214.4° C. 
By substituting y,3-dichlorobutyrophenone for y-chloro 

4-fluorobutyrophenone in the above procedure, the prod 
uct obtained is 1-y-(3-chlorophenyl)propyl)-30-methyl 
4-(3-trifluoromethylphenyl)piperidine hydrochloride. 

Example 44 
A mixture of 9.4 parts of 2-(y-chlorobutyryl)thiophene, 

14.9 parts of 4-phenylpiperidine, 0.01 part of potas 
sium iodide, and 150 parts of toluene is heated in a 
sealed tube for 72 hours at about 140-150° C. and 
cooled. The mixture is then partitioned between ether 
and water and separated. The ether layer is dried over 
potassium carbonate. Dry hydrogen chloride gas is passed 
through the solution. The precipitate formed is dissolved 
in a hot mixture of 2-propanol and acetone and then 
allowed to stand overnight at room temperature to yield 
a precipitate. This precipitate is dried to yield the white 
amorphous powder of 1-y-(2-thenoyl)propyl-4-phenyl 
piperidine hydrochloride melting at about 209-210.5 C. 
The compound has the formula 

Joo-o-o-o-O-( > HC 
What is claimed is: 
1. A compound of the formula 

O 

Air- - (CH2) re-N X 
Air 

wherein n is a positive integer greater than 2 and less 
than 5; Ar is a member of the group consisting of phenyl, 
halophenyi, thienyl, and anisyli; Ar' is a member of the 
group consisting of phenyl, halophenyl, alkylphenyl of 

R 
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fewer than 9 carbon atoms, anisy, and trifluoromethyl 
phenyl; R is a member of the group consisting of hy 
drogen, lower alkyl, hydroxy (lower alkyl), -CHO, and 

s 
-C-(lower alkyl) 

and X is a member of the group consisting of hydrogen 
and methyl. m 

2. A compound of the formula 
O (lower alkyl) 

F- -C-C2CH3C-N X 

N a > 
3. 1 - y - (4-fluorobenzoyl)propyl - 4 - methyl - 4 

phenylpiperidine. 
4. 1 - Iy - (4 - fluorobenzoyl)propyl - 4 - ethyl - 4 

phenylpiperidine. 
5. A compound of the formula 

O (lower alkyl) 

F-(D-(-CHCHCH- X 
6. 1 - Y - (4 - fluorobenzoyl)propyll - 4 - methyl-4- 

(4-fluorophenyl)piperidine. 
7. A compound of the formula 
halogen O 

X)-d O-( ) -CHCHCH-N 
8. 1 - (y- (4-fluorobenzoyl)propyl-4-phenylpiperi 

dine. 
9. 1 - y - (4 - fluorobenzoyl)propyl - 4 - formyl - 4 

phenylpiperidine. 
10. A compound of the formula 

\ 

O 

F-( Y-é-CH, CHCH-N 

11. 1 - Iy - (4 - fluorobenzoyl)propyl- 4 - propionyl 
4-phenylpiperidine. 

12. 1 - y - (4 - fluorobenzoyl)propyl - 4 - acetyl-4- 
phenylpiperidine. 

13. A compound of the formula 

halogen 

C-(lower alkyl) 

O C-(lower alkyl) 

14. 1 - Iy - (4 - fluorobenzoyl)propyl - 4 - acetyl-4- 
(4-chlorophenyl)piperidine. 

15. 1 - Y - (4 - fluorobenzoyl)propyl - 4 - acetyl-4- 
(4-fluorophenyl)piperidine. 

16. A compound of the formula 
O CO 

/ F-(D-E-CHCHCH- X halogen 

17. - Y - (4 - fluorobenzoyl)propyl - 4 - hydroxy 
riethyl-4-(4-chlorophenyl)piperidine, 

halogen 
M 

No references cited, 
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