
881,893                                        5      idin-4-ol in Example
12 yielded 1-[y-(p-                EXAMPLE 20     chlorobenzoyl)propyl] - 4
- (p - fluorophenyl)-    Substitution of 17 parts of 4-(p-chloro-
piperidin-4-ol melting at 135-136[err]C. and  phenyl)-piperidin-4-ol for
the 4-phenylpiper-     1 - [y - (p - chlorobenzoyl)propyl] - 4 - (p-
idin-4-ol in Example 18 yielded 1-[[err](p- 5  fluorophenyl)piperidin-4-ol
hydrochloride melt-  toluyl)propyl] - 4 - (p - chlorophenyl)piper-  70
ing at about 202.4-204.4[err]C.               idin-4-ol melting at about
141-142[err]C.                     EXAMPLE 14
EXAMPLE 21        Substitution of 17 parts of 4-(p-chloro-    Substitution
of 15.3 parts of 4-(p-tolyl)     phenyl)-piperidin-4-ol for the
4-phenylpiper-  piperidin-4-ol for the 4-phenylpiperidin-4-ol 10  idin-4-ol
in Example 12 yielded 1-[[err]-(p-  in Example 18 yielded
1-[[err]-(p-toluyl(propyl]-  75     chlorobenzoyl)propyl] - 4 - (p -
chlorophenyl)-  4-(p-tolyl)piperidin-4-ol melting  at about
piperidin-4-ol melting at 154-155[err]C. and  116-117.4[err]C.     1 -
[[err] - (p - chlorobenzoyl)propyl] - 4 - (p-            EXAMPLE 22
chlorophenyl)piperidin - 4 - ol  hydrochloride    Substitution of an
equimolecular amount of 15  melting at about 190.6-192.4[err]C.
m-xylene for the fluorobenzene in Preparation  80
EXAMPLE 15                    B yielded
[err]-chloro-o,p-dimethylbutyrophenone        Substitution of an
equimolecular amount of  boiling at about 140-146[err]C. at 5 mm.
bromobenzene for the fluorobenzene in Pre-  pressure.     paration D
yielded y-chloro-p-bromobutyro-    Substitution of 10 parts of
y-chloro-o,p- 20  phenone boiling at 150-157[err]C. at 6 mm.
dimethyl-butyrophenone  for  the  [err]-chloro- 85     pressure.
butyrophenone in Example 1 yielded 1-[[err]-        Substitution of 12.4
parts of y-chloro-p-  (o,p - xyloyl)propyl] - 4 - phenylpiperidin-
bromobutyrophenone for the [err]-chlorobutyro-  4-ol hydrochloride melting
at about 183-     phenone in Example 1 yielded 1 -[ y - (p-  185.4[err]C.
25  bromobenzoyl)propyl] - 4 - phenylpiperidin-             EXAMPLE 23
90     4-ol hydrochloride melting at about 234-    Substitution of an
equimolecular amount of     235.5[err]C.
p-xylene for the fluorobenzene in Preparation                     EXAMPLE
16                    B yielded [err]-chloro-2,5-dimethylbutyrophenone
Substitution for an equimolecular amount  boiling at 142-148C. at 7 mm.
pressure. 30  of o-bromotoluene for the m-bromofluoro-    Substitution of
10 parts of [err]-chloro-2,5-  95     benzene in Preparation C yielded
y-chloro-o-  dimethylbutyrophenone for the y-chlorobutyro-
methylbutyrophenone boiling at about 140[err]C.  phenone in Example 1
yielded 1-[[err]-(2,5-     at 7 mm. pressure.
xyloyl)propyl]-4-phenylpiperidin-4-ol  hydro-        Substitution of 9.4
parts of [err]-chloro-o-  chloride melting at 176.5-177.5[err]C. 35
methylbutyrophenone for the y-chlorobutyro-             EXAMPLE 24
100     phenone in Example 1 yielded 1-[[err]-(o-toluyl)    Substitution of
an equimolecular amount of     propyl]-4-phenylpiperidin-4-ol hydrochloride
o,p-dimethylacetophenone for the p-fluoro-     melting at about 190-192C.
acetophenone in Example D  yielded o,p-                     EXAMPLE 17
dimethyl-[err]-methylstyrene  boiling  at about 40    Substitution of an
equimolecular amount of  79-83[err]C. at 17 mm. pressure.          105
m-bromotoluene for the m-bromofluorobenzene    Substitution of an
equimolecular amount     in Preparation C yielded [err]-chloro-m-methyl-
of o,p-dimethyl-[err]-methylstyrene for the [err]-     butyrophenone
boiling at about 128-130C.  methylstyrene in Preparation E yielded 4(op-
at 4 mm. pressure.
xylyl)-1,2,3,6-tetrahydropyridine. The hydro- 



45    Substitution of 9.3 parts of y-chloro-m-  chloride melted at about
216.8-220C.   110     methylbutyrophenone for the [err]-chlorobutyro-
Substitution of an equimolecular amount of     phenone in Example 1 yielded
1-[y-(m-toluyl)  4 - (op - xylyl) - 1,2,3,6 - tetrahydropyridine
propyl] -4-phenylpiperidin-4-ol hydrochloride  for the
4-phenyl-1,2,3,6-tetrahydropyridine in     melting at about 180-181.5C.
Preparation  F  yielded  white, crystalline 50                  EXAMPLE 18
4-(op-xylyl)-4-bromopiperidine hydrobromide. 115       Substitution of an
equimolecular amount of    Substitution of an equimolecular amount of
toluene for the fluorobenzene in Preparation
4-(o,p-xylyl)-4-bromopiperidine hydrobromide     B  yielded
[err]-chloro-p-methylbutyrophenone  for the 4-phenyl-4-bromopiperidine
hydro-     melting at 31.5[err]C.                        bromide in
Preparation G yielded the white, 55    Substitution of 9.4 parts of
y-chloro-p-  prismatic crystals of 4-(o,p-xylyl)piperidin- 120
methylbutyrophenone for the [err]-chlorobutyro-  4-ol.     phenone in
Example 1 yielded 1-[[err]-(p-toluyl)    Substitution of 16.4 parts of
4-(o,p-xylyl)     propyl] -4-phenylpiperidin-4-ol  melting  at
piperidin-4-ol for the 4-phenylpiperidin-4-ol in     about 122-123.2[err]C.
Example 23 yielded the colourless needles of 60                  EXAMPLE 19
1 - [[err] - (2,5 - xyloyl)propyl] - 4 - (o,p- 125       Substitution of
15.6 parts of 4-(p-fluoro-  xylyl)piperidin-4-ol.
phenyl)-piperidin-4-ol for the 4-phenylpiper-           EXAMPLE 25
idin-4-ol in Example 18 yielded 1-[[err]-(p-    Substitution of an
equimolecular amount of     toluyl)propyl] - 4 - (p - fluorophenyl)piper-
anisole for the fluorobenzene in Preparation B 65  idin-4-ol melting at
about 129-130C.     boiling at about 175C. at 6 mm. pressure.  130
6                                       881,893        Substitution of 10.1
parts of y-chloro-p-                  EXAMPLE 30     methoxybutyrophenone
for the [err]-chlorobutyro-    Substitution of an equimolecular amount of
phenone in Example 1 yielded 1-[[err]-(p-anisoyl)  phenetole for the
fluorobenzene in Prepara-  60     propyl] - 4 - phenylpiperidin - 4 - ol
hydro-  tion  B  yielded  [err]-chloro-p-ethoxybutyro- 5  chloride melting
at about 221-223[err]C.      phenone melting at about 50.4-51.8[err]C.
EXAMPLE 26                      Substitution of 11 parts of y-chloro-p-
Substitution of 10.1 parts of [err]-chloro-p-  ethoxybutyrophenone for the
[err]-chlorobutyro-     methoxybutyrophenone for the [err]-chlorobutyro-
phenone in Example 1 yielded 1-[[err](p-ethoxy-  65     phenone in Example
1 and substitution of 15.6  benzoyl)propyl]-4-phenylpiperidin-4-ol melt- 10
parts of 4-(p-fluorophenyl)piperidin-4-ol for  ing at about 116-118[err]C.
the 4-phenylpiperidin-4-ol in Example 1     yielded  1 - [[err] - (p -
anisoyl)propyll - 4-              EXAMPLE 31     (p - fluorophenyl) -
piperidin - 4 - ol melting    A mixture of 84 parts of thiophene, 141
at about 130-131.2[err]C.                    parts of y-chlorobutyryl
chloride, and 870  70 15                 EXAMPLE 27
parts of benzene was cooled to about 0C.       Substitution of 17 parts of
4-(p-chloro-  While this temperature was maintaiend, 260
phenyl)-piperidin-4-ol for the  4-(p-fluoro-  parts of stannic chloride
were added over a 2     phenyl)piperidin-4-ol in Example 26 yielded  hour
period. After the addition was completed,     1 - [[err] - (p -
anisoyl)propyl] - 4 - (p - chloro-  the cooling bath was removed and the
stirring  75 



20  phenyl)piperidin-4-ol melting at about 167-  was continued for about an
hour. The reaction     168.6[err]C.                                 mixture
was then poured into a mixture of                     EXAMPLE 28
60 parts of concentrated hydrochloric acid and       Substitution of 15.3
parts of 4-(p-tolyl)  450 parts of ice water. The organic layer was
piperidin-4-ol  for  the  4-(p-fluorophenyl)  separated, washed with water,
dried  over  80 25  piperidin-4-ol in Example 26 yielded 1-[[err]-(p-
anhydrous calcium chloride, and filtered. The
anisoyl)propyl]-4-(p-tolyl)piperidin-4-ol melt-  filtrate was concentrated
under reduced pres-     ing at about 128.6-129.8C.                  sure.
The residue was distilled to yield 2-(y-                     EXAMPLE 29
chlorobutyryl)thiophene which boiled at 144-       A mixture of 141 parts
of y-chlorobutyryl  146[err]C. at 11 mm. of pressure.             85 30
chloride and 138.2 parts of 1,3-dimethoxy-    A mixture of 9 parts of
2-([err]-chlorobutyryl)     benzene was dissolved in 1000 parts of nitro-
thiophene, 14.2 parts of 4-phenylpiperidin-     benzene. The solution was
cooled to - 10C.,  4-ol, and 0.1 parts of potassium iodide in 150     and
this temperature was maintained while 267  parts of toluene was heated at a
temperature     parts of aluminium chloride were added under  of
100-110[err]C. The mixture was cooled to  90 35  stirring in the course of
about 90 minutes.  room temperature and then filtered. The solid     The
reaction mixture was then maintained at  residue was triturated with a
mixture of water     0[err]C. for 72 hours and then at room tempera-  and
ether. The ether layer was separated and     ture for 36 hours. The mixture
was poured into  added to the filtrate from the original reaction     a
mixture of 300 parts of concentrated hydro-  mixture. The combined toluene
and ether  95 40  chloric acid and 250 parts of ice. After the  solution
was dried over anhydrous potassium     decomposition was completed, 1100
parts of  carbonate, filtered, and concentrated to about     ether were
added.  The organic layer was  one-fourth of its volume. The solution was
separated, washed with water, washed with 5%   cooled, and the resulting
product was collected     sodium hydroxide solution, and washed again  on a
filter and recrystallised from diisopropyl 100 45  with water. The solution
was dried over  ether  to  yield  1- [[err]-(2-thenoyl)propyl] -4-
anhydrous sodium sulphate and filtered. The  phenylpiperidin-4-ol  melting
at  112.4-     solvents were evaporated in vacuo. The residue  114.2[err]C.
was treated with diisopropyl ether. Upon cool-    The hydrochloride can be
prepared by pass-     ing, a crystalline product was obtained which  ing
dry hydrogen chloride gas through the 105 50  was [err] - chloro - op -
dimethoxybutyrophenone  above described toluene-ether solution.  The
melting at about 61-62C.                    precipitated hydrochloride salt
is collected on        Substitution of 11.5 parts of [err]-chloro-o,p-  a
filter and recrystallised from 2-propanol. In     dimethoxybutyrophenone
for the  [err]-chloro-  this manner there was obtained the white,
butyrophenone in Example 1 yielded 1-[[err]-  crystalline  1 - [[err] - (2
- thenoyl)propyl] - 4- 110 55  (op - dimethoxybenzoyl)propyl] - 4 - phenyl-
phenylpiperidin-4-ol hydrochloride.     piperidin-4-ol melting at about
109.5-    The structural formula was     110.5[err]C.      [err]        



881,893                                        7
EXAMPLE 32                    about 157-160[err]C. at 8 mm. pressure.
Substitution  of  [err]-methyl-[err]-chlorobutyryl    Substitution of an
equimolecular amount of     chloride for the y-chlorobutyryl chloride in  4
- (p - chlorophenyl) - 1,2,3,6 - tetrahydro-     Example 31 yielded the
colourless needles of pyridine for the 4-phenyl-1,2,3,6-tetrahydro- 5
2-([err]-methyl-y-chlorobutyryl)thiophene.   pyridine in Preparation F
yielded 4-(p-chloro- 70        Substitution of 9.7 parts of
2-([err]-methyl-[err]- phenyl)-4-bromopiperidine hydrobromide melt-
chlorobutyryl)-thiophene for the 2-([err]-chloro-  ing at about
213-215[err]C.     butyryl)thiophene  in  Example  31  yielded
Substitution of an equimolecular amount of     1 - [[err] - methyl - [err]
- (2 - thenoyl)propyl] - 4-  4-(p-chlorophenyl)-4-bromopiperidine  hydro-
10 phenylpiperidin - 4 - ol in  white, prismatic  bromide for the
4-phenyl-4-bromopiperidine  75     crystals.
hydrobromide in Preparation G yielded 4-(p-                     EXAMPLE 33
chlorophenyl)piperidin-4-ol melting at about       Substitution of an
equimolecular amount of  134.4-136[err]C.     p-fluoro-[err]-methylstyrene
for the  [err]-methyl-    Substitution of 17 parts of 4-(p-chloro- 15
styrene in Preparation E yielded 4-(p-fluoro-  phenyl)-piperidin-4-ol for
the 4-phenylpiper-  80     phenyl)-1,2,3,6-tetrahydropyridine boiling at
idin-4-ol in Example 31 yielded 1-[[err]-(2-     about 139-141[err]C. at 4
mm. pressure.       thenoyl)propyl] - 4 - (p - chlorophenyl)-
Substitution of an equimolecular amount of  piperidin-4-ol melting at
122-123C. and     4 - (p - fluorophenyl) - 1,2,3,6 - tetrahydro-  1 -
[[err] - (2 - thenoyl) - propyl] - 4 - (p- 20  pyridine for the
4-phenyl-1,2,3,6-tetrahydro-  chlorophenyl)piperidin - 4 - ol hydrochloride
85     pyridine in Preparation F yielded 4-(p-fluoro-  melting at about
212.5-214[err]C.     phenyl)4-bromopiperidine hydrobromide melt-
EXAMPLE 35     ing at about 143-144C.                         Substitution
of an equimolecular amount       Substitution of an equimolecular amount of
of [err]-chloroacetyl chloride for the y-chloro- 25
4-(p-fluorophenyl)-4-bromopiperidine  hydro-  butyryl chloride in Example
31 yielded the  90     bromide for the 4-phenyl-4-bromopiperidine  white,
prismatic crystals of 2-([err]-chloroacetyl)     hydrobromide in
Preparation G yielded 4-(p-  thiophene.     fluorophenyl)piperidin-4-ol
melting at about    Substitution of an equimolecular amount of
116.4-117.6[err]C.                            m-bromo-acetophenone for the
p-fluoroaceto- 30    Substitution of 15.6 parts of 4-(p-fluoro-  phenone in
Preparation D yielded m-bromo- 95     phenyl)piperidin-4-ol for the
4-phenylpiper-  [err]-methylstyrene boiling at about 99-102[err]C.
idin-4-ol in Example 31 yielded  1[[err]-(2-  at 11 mm. pressure.
thenoyl)propyl] - 4 - (p - fluorophenyl) -    Substitution of an
equimolecular amount     piperidin-4-ol melting  at about 123.8-  of
m-bromo-[err]-methylstyrene for the [err]-methyl- 35  125.8C.
styrene in Preparation E yielded 4(m-bromo- 100                     EXAMPLE
34                    phenyl)-1,2,3,6-tetrahydropyridine. The hydro-
A solution of 192 parts of p-chlorobromo-  chloride melted at about
261-267[err]C.     benzene in 124 parts of ether was added    Substitution
of an equimolecular amount of     dropwise to a suspension of 24 parts of
mag-  4 - (m - bromophenyl) - 1,2,3,6 - tetrahydro- 40  nesium in 214 parts
of ether. The mixture  pyridine for the 4-phenyl-1,2,3,6-tetrahydro- 105
was refluxed for 2 hours. The mixture was  pyridine in Preparation F
yielded 4-(m-bromo-     cooled to about 5[err]C. and 39 parts of acetone
phenyl)-4-bromopiperidine hydrobromide.     were added in the course of 2
hours. The mix-   Substitution of an equimolecular amount of     ture was
stirred for 24 hours at room  4-(m-bromophenyl)-4-bromopiperidine hydro- 45
temperature, and  then  decomposed  with  bromide for the
4-phenyl-4-bromopiperidine 110     ammonium chloride solution and 10%
hydro-  hydrobromide in Preparation G yielded the     chloric acid. The
solution was extracted with  pale yellow crystals of 4-(m-bromophenyl) 



ether. The ether layer was washed with 10%   piperidin-4-ol.     sulphuric
acid and then with water.  This    Substitution of 8.5 parts of
2-([err]-chloro- 50  solution was dried over anhydrous calcium
acetyl)-thiophene for the 2-(y-chlorobutyryl)- 115     chloride, filtered,
and concentrated in vacuo.  thiophene in Example 32 and substitution of
The residual carbinol was heated in vacuo  20.5 parts of
4-(m-bromophenyl)-piperidin-     in the presence of 0.5 part of
hydroquinone for  4-ol for the 4-phenylpiperidin-4-ol in Ex-     2 hours on
an oil bath at a temperature of  ample 32 yielded the colourless needles of
55  100-110[err]C. The styrene and water were  1 - [[err] - (2 - thenoyl) -
methyl] - 4 - (m- 120     distilled off. The product was extracted with
bromophenyl)piperidin-4-ol.     ether. The ether extract was dried over
EXAMPLE 36     anhydrous calcium chloride, filtered, and frac-
Substitution of an equimolecular amount of     tionated over hydroquinone
to yield p-chloro-  p-methylacetophenone for the p-fluoroaceto- 60
[err]-methylstyrene boiling at about 83-85[err]C. at phenone in Preparation
D yielded p-methyl- 125     15 mm. pressure.
[err]-methylstyrene boiling at about 72-74[err]C.       Substitution of an
equimolecular amount of  at 13 mm. pressure.
p-chloro-[err]-methylstyrene  for the [err]-methyl-   Substitution of an
equimolecular amount of     styrene in Preparation E yielded 4-(p-chloro-
p-methyl-[err]-methylstyrene for the a-methyl- 65
phenyl)-1,2,3,6-tetrahydropyridine boiling at  styrene in Preparation E
yielded 4-(p-tolyl)- 130                    8
881,893             1,2,3,6-tetrahydropyridine  boiling  at about    WHAT I
CLAIM  IS:-            162-170[err]C. at 10 mm. pressure.           1.
Compounds of the general formula     45            Substitution of an
equimolecular amount of          4 - (p - tolyl) - 1,2,3,6 -
tetrahydropyridine       5  for the 4-phenyl-1,2,3,6-tetrahydropyridine in
Preparation F  yielded 4-(p-tolyl)-4-bromo-       [err]          piperidine
hydrobromide melting at about          190-192[err]C.
Substitution of an equimolecular amount of  and  their acid  addition  and
quaternary      10 4-(p-tolyl)-4-bromopiperidine   hydrobromide  ammonium
non-toxic salts, wherein Ar is a          for the
4-phenyl-4-bromopiperidine hydro-  halophenyl,  methoxyphenyl,
ethoxyphenyl,          bromide in Preparation G yielded 4-(p-tolyl)-
dimethoxyphenyl,  thienyl,  or  monocyclic  50          piperidin-4-ol
melting at about 136-137[err]C.  aromatic hydrocarbon radical containing
less            Substitution of 15.3 parts of 4-(p-tolyl)-  than nine
carbon atoms, Ar[err] is a halophenyl      15 piperidin-4-ol for the
4-phenylpiperidin-4-ol in  or monocyclic aromatic hydrocarbon radical
Example 31 yielded 1- [[err]-(2-thenoyl)propyl]-  containing less than nine
carbon atoms, and     4-(p-tolyl)piperidin-4-ol hydrochloride melting  Alk
is a lower alkylene radical containing three  55          at about
190-191[err]C.                    to six carbon atoms.
EXAMPLE 37                    2. Compounds of the general formula
Substitution of an equimolecular amount of          [err]-chloro-valeryl
chloride for the  [err]-chloro                       [err] butyryl chloride
in Example 31 yielded 2-([err]-          chlorovaleryl)thiophene. 



Substitution of 9.8 parts of 2-([err]-chloro-      25  valeryl)-thiophene
for the 2-([err]-chlorobutyryl)          thiophene in Example 31 and
substitution of  wherein Ar and Ar[err] are monocyclic aromatic
16.4 parts of 4-(op-xylyl)-piperidin-4-ol for  hyrocarbon radicals
containing less than nine 60          the 4-phenylpiperidin-4-ol in Example
31        carbon atoms          yielded the white, flaky crystals of
1-[[err]-(2-    3. 1-([err]-Benzoylpropyl)-4-phenylpiperidin-     30
thenoyl)-butyl] -4-(op-xylyl)piperidin-4-ol.           My co-pending
Application No. 12780/58         (Serial No. 881,894) of even date herewith
4.  1-([err]-Benzoylpropyl)-4-(p-tolyl)piperidin-         claims compounds
of the general formula   4-ol.                                       65
5. Compounds of the general formula                     [err]
Halogen               [err]       35  and  their acid  addition  and
quaternary         ammonium non-toxic salts wherein Ar and         Ar[err]
are each a halophenyl, methoxyphenyl  and  their acid  addition  and
quaternary         ethoxyphenyl, dimethoxyphenyl, thienyl, tri-  ammonium
non-toxic salts, wherein Ar[err] is a         fluormethylphenyl or
monocyclic  aromatic  monocyclic aromatic hydrocarbon radical con- 70
40  hydrocarbon radical containing less than 11  taining less than nine
carbon atoms.         carbon atoms, and wherein Alk is an alkylene    6. 1
- [[err] - (p - Fluorobenzoyl)propyl] - 4-         radical containing from
three to six carbon  (p - tolyl) - piperidin - 4 - ol.         atoms.
7. Compounds of the general formula                        Halogen
[err]              and  their acid  addition  and  quaternary  and  their
acid  addition  and  quaternary         ammonium non-toxic salts.
ammonium non-toxic salts wherein Ar is a           8. 1 - [y - (p -
Fluorobenzoyl)propyl] - 4-  monocyclic aromatic hydrocarbon radical con-
(p - chlorophenyl) - piperidin - 4 - ol.  taining less than nine carbon
atoms.      85    80    9. Compounds of the general formula       10. 1 -
([err] - Benzoylpropyl) - 4 - (p - fluoro-
[err]             phenyl)piperidin - 4 - ol.
11. 1 - (y - Benzoylpropyl) - 4 - (p - chloro-    Halogen
phenyl)piperidin - 4 - ol.                                12. Compounds of
the general formula    90           8 



881,893          1,2,3,6-tetrahydropyridine boiling at about    WHAT I
CLAIM  IS:-          162-170[err]C. at 10 mm. pressure.              1.
Compounds of the general formula     45            Substitution of an
equimolecular amount of          4 - (p - tolyl) - 1,2,3,6 -
tetrahydropyridine       5  for the 4-phenyl-1,2,3,6-tetrahydropyridine in
[err]          Preparation F  yielded 4-(p-tolyl)-4-bromo-
piperidine hydrobromide melting at about          190-192[err]C.
Substitution of an equimolecular amount of  and  their acid  addition  and
quaternary      10  4-(p-tolyl)-4-bromopiperidine   hydrobromide  ammonium
non-toxic salts, wherein Ar is a          for the
4-phenyl-4-bromopiperidine hydro-  halophenyl,  methoxyphenyl,
ethoxyphenyl,          bromide in Preparation G yielded 4-(p-tolyl)-
dimethoxyphenyl,  thienyl,  or  monocyclic  50          piperidin-4-ol
melting at about 136-137[err]C.  aromatic hydrocarbon radical containing
less            Substitution of 15.3 parts of 4-(p-tolyl)-  than nine
carbon atoms, Ar[err] is a halophenyl      15  piperidin-4-ol for the
4-phenylpiperidin-4-ol in  or monocyclic aromatic hydrocarbon radical
Example 31 yielded 1-[[err]-(2-thenoyl)propyl]-  containing less than nine
carbon atoms, and          4-(p-tolyl)piperidin-4-ol hydrochloride melting
Alk is a lower alkylene radical containing three  55          at about
190-191[err]C.                to six carbon atoms.
EXAMPLE 37                 2. Compounds of the general formula
Substitution of an equimolecular amount of          [err]-chloro-valeryl
chloride for the  [err]-chloro                               OH butyryl
chloride in Example 31 yielded 2-([err]-          chlorovaleryl)thiophene.
Substitution of 9.8 parts of 2-([err]-chloro-      25  valeryl)-thiophene
for the 2-([err]-chlorobutyryl)          thiophene in Example 31 and
substitution of  wherein Ar and Ar[err] are monocyclic aromatic
16.4 parts of 4-(op-xylyl)-piperidin-4-ol for          the
4-phenylpiperidin-4-ol in Example 31       hydrocarbon radicals containing
less than nine  60          yielded the white, flaky crystals of
1-[[err]-(2-  carbon atoms.      30  thenoyl)-butyl]
-4-(o,p-xylyl)piperidin-4-ol.  3.
1-([err]-Benzoylpropyl)-4-phenylpiperidin-            My co-pending
Application No. 12780/58  4-ol.          (Serial No. 881,894) of even date
herewith    4.1-([err]-Benzoylpropyl)-4-(p-tolyl)piperidin-          claims
compounds of the general formula   4-ol.                               65
5. Compounds of the general formula                    [err]        35  and
their acid  addition  and  quaternary          ammonium non-toxic salts
wherein Ar and          Ar[err] are each a halophenyl, methoxyphenyl  and
their acid  addition  and  quaternary          ethoxyphenyl,
dimethoxyphenyl, thienyl, tri-  ammonium non-toxic salts, wherein Ar[err]
is a          fluormethylphenyl or monocyclic  aromatic  monocyclic
aromatic hydrocarbon radical con-  70      40  hydrocarbon radical
containing less than 11  taining less than nine carbon atoms.
carbon atoms, and wherein Alk is an alkylene    6. 1 - [[err] - (p -
Fluorobenzoyl)propyl] - 4-          radical containing from three to six
carbon  (p - tolyl) - piperidin - 4 - ol.          atoms.
7. Compounds of the general formula  



[err]            and  their acid  addition  and  quaternary  and  their
acid  addition  and  quaternary         ammonium non-toxic salts.
ammonium non-toxic salts wherein Ar is a           8. 1 - [[err] -  (p -
Fluorobenzoyl)propyl] - 4-  monocyclic aromatic hydrocarbon radical con-
(p - chlorophenyl) - piperidin - 4 - ol.  taining less than nine carbon
atoms.       85      80   9. Compounds of the general formula        10. 1
- (y - Benzoylpropyl) - 4 - (p - fluoro-                              [err]
phenyl)piperidin - 4 - ol.
11. 1 - ([err] - Benzoylpropyl) - 4 - (p - chloro-     Halogen
phenyl)piperidin - 4 - ol.
12. Compounds of the general formula    90
881,893                                  9
2-thienyl radical and Ar[err] is a monocyclic
OH            aromatic hydrocarbon radical containing less  5
than nine carbon atoms.              [err]                    13. 1 -
[[err] - (2 - Thenoyl)propyl] - 4-
phenylpiperidin - 4 - ol.                                               14.
1- [[err] - (2 - Thenoyl)propyl] - 4 - (p-     and  their acid  addition
and  quaternary  tolyl)piperidin - 4 - ol.                 10     ammonium
non-toxic salts wherein Ar is a    15. Compounds of the general formula
[err]          16. 1 - [[err] - (2 - Thenoyl)propyl)] - 4-    19. A process
for the preparation of the     (p - fluorophenyl) - piperidin - 4 - ol.
compounds claimed in claim 1 substantially as 15   17. 1 - [y - (2 -
Thenoyl)propyl] - 4 - (p-  described with reference to any one of Ex-
chlorophenyl) - piperidin - 4 - ol.        amples 1, 2, 3, 7 to 10, 12 to
15, 17, 18, 22, 30       18. A process for the preparation of the  23, 25,
31 and 34.     compounds claimed in any one of the pre-    20. A process
for the preparation of the     ceding claims which comprises condensing a
compounds claimed in claim  1 substantially 20  compound of the general
formula         as described with reference to any one of
Ar-CO-Alk-Halogen              Examples 4 to 6, 11, 16, 19 to 21, 24, 26
35     with at least one equivalent of a compound of  to 30, 32, 33 and 35
to 37.     the general formula
ELKINGTON AND FIFE,
Consulting Chemists and Chartered 



[err]                                Patent Agents,
Bank Chambers, 329 High Holborn,
London, W.C.1, 25  wherein Ar and Ar[err] have the meanings given
Agents for the Applicant     in claim 1.
PROVISIONAL SPECIFICATION                            Arylpiperidine
Derivatives       I,  PAUL  ADRIAAN  JAN  JANSSEN, of    This invention
relates to  arylpiperidine    Antwerpse Steenweg 16[err], Vosselaar near
Turn-  derivatives.    hout, Belgium, a Citizen of Belgium, do   The novel
compounds of this invention are 40  hereby declare this invention to be
described  1-aroyl-propyl-4-hydroxy-4-arylpiperidines of 45    in the
following statement: -           the general formula [err]        and their
therapeutically useful salts wherein    The compounds of the invention can
be    Y is a phenyl, alkylated phenyl, halophenyl,  made by the
condensation of an aroylpropyl 50  alkoxyphenyl or thienyl radical and R
is  halide  with  a  4-aryl-4-hydroxypiperidine  55    hydrogen, a halogen
atom or a lower alkyl  according to the reaction    radical.    [err]
10                                       881,893      wherein Z is a
halogen such as chlorine or  tives thereof or nuclearly halogenated
[err]-chloro-  15     bromine and Y and R have the meanings as
butyrophenones. These intermediates can be     aforesaid. The reaction is
carried out advan-  prepared conveniently by the Friedel-Craft
tageously at elevated temperature and pressure  reaction employing, for
example, [err]-chloro- 5  in an inert solvent such as benzene, toluene,
butyryl chloride and benzene or an appropri-     xylene, ethanol, butanol,
dioxane and methyl  ately substituted benzene such as toluene, 20
isobutyl ketone.                              m-xylene, anisole or
phenetole or a halogenated       Suitable aroylpropyl halides for use as
inter-  benzene such as chlorobenzene, bromobenzene     mediates for the
preparation of compounds of  or fluorobenzene. 10  the invention are, for
example [err]-halobutyro-    Alternatively, these intermediates can be
phenones such as y-chlorobutyrophenone, or  prepared by treating
y-chlorobutyronitrile with  25     [err]-bromobutyrophenone; nuclearly
alkylated de-  the desired aryl magnesium bromide followed     rivatives
thereof, such as [err]-chlorobutyro 4-  by acid hydrolysis according to the
reaction     methylphenone; nuclearly alkoxylated deriva-
[err] 



The compounds of the invention have useful  distilled  to  yield
[err]-chlorobutyrol phenone  55 30  pharmacological properties. They are
potent  which boiled at 134-137 at 5 millimetres     central nervous system
depressants and in small  pressure.     doses exert a marked tranquilising
effect.   By using equivalent quantities of toluene       The invention is
illustrated in greater detail  instead of benzene and otherwise proceeding
as     in the following examples. Temperatures are  described  above  4 -
methylbenzoylpropyl 60 35  expressed in degrees Centigrade (C.). Quan-
chloride was obtained which boiled at 100-     tities are expressed in
parts by weight and  110[err] at 4 millimetres pressure.     parts by
volume which bear the same relation     one to the other as kilograms to
litres.                    PREPARATION B                   PREPARATION A
4-Fluorobenzoylpropyl chloride 40             Benzoylpropyl chloride
To a suspension of 341 parts by weight of 65       A solution of 71 parts
by weight of y-chloro-  aluminium chloride in 1375 parts by volume
butyryl chloride in 71 parts by volume of  of anhydrous carbon disulphide
was added 96     anhydrous benzene was added with stirring  parts by weight
of fluorobenzene while stirring     to a suspension of 71 parts by weight
of  and maintaining at 10-15. Then 141 parts 45  anhydrous aluminium
chloride in 355 parts by  by weight of [err]-chlorobutyryl chloride was  70
volume of anhydrous benzene maintained at  added slowly while maintaining
the tempera-     10-15. After the addition was complete, the  ture at
10[err]. After the addition was complete     cooling bath was removed and
stirring con-  the cooling bath was removed and the stirring     tinued for
an additional 30 minutes  The  was continued for about one hour until no 50
reaction mixture was poured into ice water,  more hydrogen chloride was
evolved.      75     the  benzene  layer separated, dried  over    Using
equivalent quantities of appropriately     anhydrous sodium sulphate and
filtered. The  substituted benzenes and otherwise proceeding     filtrate
was concentrated under reduced pres-  as above the following aroylpropyl
chlorides     sure to remove the benzene and the residue  were obtained:
[err]     



For the 2,4-dimethyl-, 2,5-dimethyl, and  chloric acid. The mixture was
extracted with     4-acetylamino derivatives the reaction mixture  ether,
the ether extracts washed with 10%   25     was heated for about half an
hour prior to  sulphuric acid, then with water and dried over 5  the
decomposition with ice water. For subse-  anhydrous calcium chloride. The
solution was     quent processing according to the syntheses  filtered and
concentrated in vacuo to remove     disclosed herein it is not essential
that the  the solvents. About 0.5 part by weight of     aroylpropyl
chloride be analytically pure.  hydroquinone was added to the residue which
30                                                   was then heated to a
temperature of about                   PREPARATION C
100-110 under a pressure of about 50 10
4-tertiary-Butyl-[err]-methylstyrene   millimetres. The distillate,
consisting of a       A solution of 95 parts by weight of methyl  mixture
of water and 4-tertiary-butyl-[err]-methyl-     bromide in 500 parts by
volume of anhydrous  styrene was extracted with ether and the ether  35
ether was added dropwise to a refluxing  extracts dried over anhydrous
calcium chloride.     suspension of 24 parts by weight of magnesium   The
mixture was separated by filtration, a 15  in 300 parts by volume of ether.
The mixture  small quantity of hydroquinone added to the     was refluxed
for an additional 2 hours and  ether solution which was fractionated by
dis-     then 117.5 parts by weight of p-tertiary butyl-  tillation  to
yield  4-tertiary-butyl-[err]-methyl-  40     acetophenone was added in the
course of 90  styrene which boiled at about 98[err] at 5 milli-
minutes. The refluxing was continued for an  metres pressure. 20
additional 3 hours and then the mixture was    Using  appropriately
substituted  aceto-     stirred overnight at room temperature. The  phenone
and otherwise proceeding as described     Grignard complex was destroyed by
the addi-  above the following correspondingly substi- 45     tion of
ammonium chloride and 10% hydro-  tuted [err]-methylstyrenes were obtained:
[err]                                     Y                    b.p.
Pressure                         3-fluorophenyl           82-84[err]
50 mm  



4-ethylphenyl               60-61           6
2,4-dimethylphenyl       79-83[err]         17
2,5-dimethylphenyl      102-105[err]        30              12
881,893                  PREPARATION D                action mixture was
extracted with benzene,          4-Aryl-1,2,3,6-tetrahydropyridines   the
benzene extracts dried over anhydrous       A  mixture of 856 parts by
weight of  potassium carbonate, filtered and the benzene     ammonium
chloride and 3000 parts by weight  removed from the filtrate. The residue
remain- 25 5  of 36% formaldehyde solution was stirred and  ing was
distilled in vacuo to yield 4-phenyl-     heated to 60[err]. At this
temperature 944 parts  1,2,3,6-tetrahydropyridine  which  boiled  at     by
weight of [err]-methylstyrene was added slowly  97-112[err] at 1 millimetre
pressure. Its hydro-     with cooling to maintain the temperature. After
chloride melted at 199-202[err].     the addition was complete, the mixture
was   By substituting  equivalent quantities of 30 10  stirred at room
temperature until the tem-  appropriately substituted [err]-methylstyrene
de-     perature of the reaction mixture dropped to  rivatives for the
[err]-methyl styrene used above     40[err]. After adding 2000 parts by
volume of  and otherwise proceeding as described above     methanol, the
stirring was continued for about  the following correspondingly substituted
4-     20 hours, then the methanol was removed in
phenyl-1,2,3,6-tetrahydropyridines  were  ob- 35 15  vacuo and the residue
diluted with 2500 parts  tained:     by volume of concentrated hydrochloric
acid.     The mixture was heated with stirring to a     temperature of
about 100[err] for 4 hours, cooled,     diluted with 2000 parts by volume
of water     [err] 20  and made alkaline by the addition of 15     Normal
sodium hydroxide solution. The re- [err]                



PREPARATION E                stand at room temperature for an additional 40
4-Phenyl-4-bromo-piperidine         16 hours. The acetic acid and excess
hydro-       A stream  of anhydrous gaseous hydrogen  gen bromide was
removed by distillation in  50     bromide was passed for 7 hours through a
vacuo at a bath temperature of less than 40[err]     solution of 160 parts
by weight of 4-phenyl-  and the residue which remained was treated
1,2,3,6-tetrahydropyridine in 500 parts by  wih ether and crystallised from
a mixture of 45  volume of acetic acid while stirring and main-  acetone
and isopropanol to yield 4-phenyl-4-     taining the temperature at about
10 to 20[err].  bromo-piperidine hydrobromide which melted  55     The
reaction mixture was then allowed to  at 209.5-210.5[err].
881,893                                     13        By substituting an
equivalent quantity of  with water and pressed as dry as possible on     4
- p - tolyl - 1,2,3,6 - tetrahydropyridine;  the filter. It was then
dissolved in 1500 parts     4 - p - chlorophenyl - 1,2,3,6 - tetrahydro-
by  volume  of boiling  toluene  to  which     pyridine  or
4-p-fluoro-phenyl-1,2,3,6-tetra-  anhydrous potassium carbonate was added
to  25 5  hydropyridine for the 4-phenyl-1,2,3,6-tetra-  remove the
remaining water. The mixture was     hydropyridine and otherwise proceeding
as  filtered and the filtrate cooled to 0[err].  The     described above
4-p-tolyl-4-bromo-piperidine  crystalline residue which was thus obtained
hydrobromide melting at 190-192[err]; 4-p-  recovered by filtration to
yield 4-phenyl-4-     chlorophenyl - 4 - bromo - piperidine  hydro-
hydroxy-piperidine which melted at 159-  30 10  bromide melting at
213-215[err] and 4-p-fluoro-  160[err].  Its hydrochloride melted at 215-
phenyl - 4 - bromo - piperidine hydrobromide  216.5[err].     melting  at
143-144[err], respectively, were    By using equivalent quantities of the
4-     obtained.                                  chlorophenyl,
4-fluorophenyl, and 4-p-tolyl
analogues and otherwise proceeding as above  35
PREPARATION F                 the following substituted phenyl-4-hydroxy-
15         4-Phenyl-4-hydroxypiperidine        piperidines were obtained: 



A solution of 160 parts by weight of     4-phenyl-4-bromo-piperidine
hydrobromide in     3000 parts by volume of water was treated
[err]     with 80 parts by volume of a 20%  sodium 20  hydroxide solution.
The precipitate which     formed was recovered by filtration, washed  [err]
ether solution was dried over potassium       1. A mixture of 10.3 parts by
weight of  carbonate and concentrated to about [err] volume.
4-fluoro-benzoylpropyl chloride, 11.0 parts by  After standing overnight in
a cold room the     weight of 4-(p-chlorophenyl)-4-hydroxypiper-  residue
was recovered and crystallised from     idine, 0.2 part by weight of
potassium iodide,  diisopropyl ether to  yield  [err]-(4-phenyl-4-  70 45
23 parts by weight of sodium  carbonate  hydroxypiperidino) - butyrophenone
which     dihydrate and 300 parts by volume of methyl  melted at
129-130[err].     isobutyl ketone was refluxed under stirring
Alternatively, if desired, salts of [err]-(4-phenyl-     for 40 hours. The
mixture was filtered while  4-hydroxypiperidino)-butyrophenone  can  be
still hot, and the filtrate was cooled to - 15[err]C.  made by treating the
above described toluene-  75 50  for some hours. The precipitated white
solid  ether solution, after drying, with an appro-     was filtered and
dried to yield 11 parts by  priate acid. For example, by passing anhydrous
weight (60%) of almost pure 4[err]-fluoro-4-[err] N-  hydrogen chloride
into the solution for [err] hour,     [4[err] - hydroxy - 4[err] - (4[err]
- chloro - phenyl)]  the hydrochloride salt was obtained; m.p.
piperidino [err] - butyrophenone.           182-184[err].
80 55    2. A mixture of 3.7 parts by weight of    By using equivalent
quantities of the appro-     [err]-chlorobutyrophenone, 14.16 parts by
weight  priate starting materials and otherwise pro-     of
4-phenyl-4-piperidinol, 0.1 part by weight  ceeding as described above in
Example 2 the     of potassium iodide and 150 parts by volume  compounds
listed below were obtained:     of toluene was treated in a pressure vessel
at 60  140-150[err] for 72 hours. After cooling to     room  temperature
the reaction mixture was   [err]     filtered. The solid residue was
treated with a     mixture of water and ether and the ethereal        2  2
2     layer added to the filtrate from the original    



14                                   881,893 [err]
SPECIFICATION NO. 881,893    By a direction given under Section 17(1) of
the Patents Act 1949 this application proceeded in the name of N.V.Research
Laboratorium Dr. C. Janssen, a Belgium Limited Liability Company, of
Turnhoutse Baan 30, Beerse, Turnhout, Belgium.    THE PATENT OFFICE    


