
PATENT SPECIFICATION   (11)  1 585 133 (21) Application No. 35711/77   (22)
Filed 25 Aug. 1977        (19) (31) Convention Application No. 75701   (32)
Filed 1 Sep 1976 in (33) Luxembourg (LU) (44) Complete Specification
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BG KM KP MM QL QM QS TA TY  WH .              (54) NEW  DERIVATIVES OF
PERHYDRO-AZA-HETEROCYCLES AND PROCESSES FOR THE PRODUCTION THEREOF (71) We,
CIBA-GEIGY AC,a Swiss hody corperate, of Basle, Switzerland, do hreby
declare the invention, for which we pray that a .patent may be granted to
us, and the method by which it is to be performed, to be particularly
described in and by the following statement:- 5    The present invention
relates to new derivatives of perhydro-aza-heterocycles and their   5
salts, processes for their production, pharmaceutical compositions which
contain the new compounds and the pharmaceutical use of these compositions.
The compounds according to the invention correspond to the formula 10
10 [err] in which X is the oxo radical or hydrogen and the radical [err],
in which [err] is hydrogen .or a substituted or unsubstituted aliphatic
hydrocarbon radical, a substituted or unsubstituted 20  araliphatic
hydrocarbon radical or a substituted or unsubstituted aromatic hydrocarbon
20. radical or an acyl radical, [err] is hydrogen or a substituted or
unsubstituted aliphatic hydrocarbon radical, Y is oxygen or sulphur, [err]
and [err] each are values of 1 to 3, [err] + [err] being at most four. and
Ar is a substituted or unsubstituted aromatic hydrocarbon radical.
Aliphatic hydrocarbon radicals [err] and [err] are, in particular, lower
alkyl but can also be 25. lower alkenyl or lower alkyny!.
25 Araliphatic hydrocarbon radicals are, especially, phenyl-lower alkyl and
also phenyl lower-alkenyl or phenyl lower-alkynyl. Aromatic hydrocarbon
radicals are,especially,. phenyl and also naphthyl, such as 1- or
2-naphthyl, hydrogenated naphthyl, such. as 5,6,7,8-tetrahydro-1-naphthyl
or. 5,6,7.8- 30  tetrahydro-2-naphthyl, anthryl, such as 1-, .2- or
9-anthryl, 9,10-dihydro-9,10-  30    2
1 585 133 ethanoanthracenyl, such as
9,10-dihydro-9,10-ethanoanthracen-1-yl, or 9,10-dihydro-9,10-
ethenoanthracenyl, such as 9,10-dihydro-9,10-ctlierioarithracen-1-yl, -2-yl
or -9-yl. Substi- tuents in the phenyl part of phenyl-lower alkyl,
phenyi-lower alkenyl and phenyl-lower alkynyl, or in an aromatic ring of
naphthyl of the indicated type or in one or two aromatic 5 rings of
anthryl, 9,10-dihydro-9,10-ethanoanthracenyl or 9,10-dihydro-9,10-   5
ethenoanthracenyl, in each case of the type indicated above, are lower
alkyl which is unsubstituted or substituted by halogen, such as lower alkyl
or trifluoromethyl, free, therified or esterified hydroxyl, such as
hydroxyl, lower alkoxy, methylenedioxy or halogen, and/or free or
functionally modified carboxyl, such as carboxyl, esterified 10  carboxyl,
for example lower alkoxycarbonyl, or amidated carboxyl, for example
unsubsti-  10 tuted or N-substituted carbamoyl, such as carbamoyl, N-lower
alkylcarbamoyl or N,N-di-lower alkyl-carbamoyl, and also nitro or cyano, it
being possible for there to be, in each case, 1, 2 or 3 of the indicated
radicals present and for these radicals to be either 



identical or different from one another and for substituted radicals to
carry one or more 15  substituents in any of the positions suitable for
substitution.                        15 Substituents of lower alkyl and
also of lower alkenyl and lower alkynyl are, free, etherified or esterified
hydroxyl, such as hydroxyl, lower alkoxy, phenoxy and/or halogen, or free
or functionally modified carboxyl, such as carboxyl, esterified carboxyl,
for example lower alkoxycarbonyl, or amidated carboxyl, for example
carbamoyl, N-lower alkyl- 20  carbamoyl or N,N-di-lower alkyl-carbamoyl, or
cyano.                                  20 In the context of the present
invention, radicals and compounds designated as "lower" contain up to 7 and
especially up to 4 carbon atoms and acyl radicals contain up to 5 carbon
-atoms. The general terms used in the context of the present invention are,
for example, as 25  defined below:
25 Lower alkyl can be unbranched or branched, especially on the a-carbon
atom, and is, for example, methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec.-butyl or tert.-butyl. Lower alkenyl contains one or more
double bonds and is, for example, allyl, 1- or 2-methylallyl or
3,3-dimethylallyl, whilst lower alkynyl is, for example, propargyl. 30
Phenyl-lower alkyl is, for exampic, benzyl or 1- or 2- phenylethyl, whilst
phenyl-lower  30 alkenyl is, for example, cinnamyl and phenyl-lower alkynyl
is, for example, 3- phenylpropargyl and the radical [err] can, for example.
also be styryl or phenylethynyl. Lower alkoxy is, for example, methoxy,
ethoxy, n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy, sec.-butyloxy
or tert.-butyloxy and also n-pentyloxy or neopentyloxy. 35   Halogen is
especially chlorine or bromine but can also be fluorine and, furthermore
35. iodine. Lower alkoxy-carbonyl is, for example, methoxycarbonyl or
ethoxycarbonyl, whilst N-lower alkyl-carbamoyl and N,N-di-lower
alkyl-carbamoyl are, for example, N- methylcarbamoyl,
N,N-dimethylcarbamoyl, N-ethylcarbamoyl, N-ethyl-N-methyl- 40   carbamoyl
or N,N-diethylcarbamoyl.
40 Lower alkoxy-lower alkyl is, for example, methoxy-methyl, ethoxymethyl,
2- methoxyethyl, 2-ethoxyethyl, 1-methoxy-2-propyl, 1-ethoxy-2-propyl or
1-ethoxy-2-butyl and lower alkoxy is separated from the linking carbon atom
of the lower. alkyl part preferably by at least 2 and usually by 2 - 3
carbon atoms. 45  Phenoxy-lower alkyl is, for example, phenoxymethyl or
especially 2-phenoxyethyl and   45 phenyl in such radicals, for example as
an aromatic radical in an araliphatic group [err], can be substituted.
Halogen-lower  alkyl is, for example, fluoromethyl, trifluoromethyl,
chlorornethyl, dichloromethyl, trichloromethyl, 2-chloroethyl or
2-bromoethyl. 50     Carboxy-lower alkyl is, for example, carboxymethyl,
2-carboxyethyl or 1-carboxy-2-  50 propyl, whilst lower
alkoxycarbonyl-lower alkyl is, for example, methoxycarbonylmethyl,
2-methoxycarbonylethyl, 1-methoxycarbonyl-2-propyl,
1-ethoxy-carbonyl-2-butyl, 1- ethoxycarbonyl-3-butyl, 2-ethoxycarbonylethyl
or 1-ethoxycarbonyl-2-propyl Unsubstituted or N-substituted carbamoyl-lower
alkyl is, for example, carbamoylmethyl, 55   carbamoylethyl, 1-carbamoyl
2-propyl, N-methylcarbamoylmethyl, N-  55 ethylcarbamoylmethyl,
N,N-dimethylcarbamoylmethyl, 2-N-methylcarbamoylethyl, 2-N-
ethylcarbamovl-ethyl, 2-N,N-dimethylcarbamoyl-ethyl,
1-N-methylcarbamoyl-2-propyl or 1-N,N-dimethylcarbamoyl-2-propyl.
Cyano-lower alkyl is, for example, cyanomethyl, .1- or 2-cyanoethyl,
3-cyanopropyl and 60 1-cyano-2-propyl.
60 Acyl radicals [err] correspond to the formula -C(=O)-R, in which R is a
substituted or unsubstituted aliphatic, cycloaliphatic, aromatic or
araliphatic hydrocarbon radical, such as substituted or unsubstituted lower
alkyl and also lower alkenyl or lower alkynyl, substituted or unsubstituted
monocvclic or polycyclic cycloalkyl, substituted or unsubstituted phenyl or
65   phenyl-lower alkyl and also phenyl-lower alkenyl or phenyl-lower
alkynyl. Substituents of  65    2
1 585 133                                        .3 lower alkyl and also
lower alkenyl or lower alkynyl are free, etherified or esterified hydroxyl,
such as hydroxyl, lower alkoxy and/or halogen, and substituents of
cycloalkyl, nyl-lower                   phenyl, phenyl-lower alkyl,
phenyl-lower alkenyl and phenyl-lower alkynyl.are lower alkyl aromatic
which is unsubstituted or substituted by halogen, such as lower alkyl or
trifluoromethyl, 5  free, etherified or esterified hydroxyl, such as
hydroxyl, lower alkoxy or halogen, and/or  5 which is
functionally modified carboxyl, such as esterified carboxyl, for example
lower alkoxycar- bonyl, or amidated carboxyl, for example carbamoyl,
N-lower alkyl-carbamoyl or N,N-di-lower alkyl-carbamoyl, or cyano, and
substituted radicals can carry one or more 



esterified                  substituents in any of the positions suitable
for substitution. 10    Monocyclic cycloalkyl is, for example, cyclopropyl,
cyclopentyl or cyclohexyl, whilst  10 polycyclic cycloalkyl is, for
example, bicyclo[2.2.1]heptyl (norbornyl), bicyclo[2.2.2]octyl or
adamantyl, such as 1-adamantyl. be either                     Salts of
compounds of the formula I are acid addition salts, especially
pharmaceutically or more                    acceptable, non-toxic acid
addition salts with suitable inorganic acids, for example 15          15
hydrochloric acid, hydrobromic acid, sulphuric acid or phosphoric acid, or
with suitable  15 are, free,                  organic acids, such as
aliphatic, cycloaliphatic, aromatic, araliphatic or heterocyclic halogen,
carboxylic or sulphonic acids, for example formic acid, acetic acid,
propionic acid, succinic r example                   acid, glycolic acid,
lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid, maleic
acid, fumaric acid, pyruvic acid, benzoic acid, anthranilic acid,
4-hydroxybenzoic acid, 20          20  salicylic acid, phenylacetic acid,
embonic acid, methanesulphonic acid, ethanesulphonic  20 s "lower"
acid, hydroxyethanesulphonic acid, ethylenesulphonic acid,
4-chlorobenzenesulphonic 5 carbon                   acid, toluenesulphonic
acid, naphthalenesulphonic acid, sulphanilic acid or cyclohexyla-
minesulphonic acid. Because of the close relationships between the novel
compounds in the free form and in the form of their salts, the free
compounds and the salts are, where 25          25  appropriate, also to be
understood to include the corresponding salts and, respectively, the 25
free compounds, in respect of general sense and intended use. t.-butyl.
The compounds of the present invention can be in the form of mixtures of
isomers, for lvl, 1- or                  example of mixtures of compounds
of the cis- and trans-configuration, or of single isomers, for example of
the cis-configuration or of the trans-configuration, and also in the form
of 30  racemates or optical antipodes.
30 The new compounds of the general formula I have valuable pharmacological
properties; in particular, they possess anti-depressant activities, which
can be demonstrated with the aid of corresponding pharmacological tests.
Thus, these substances effect inhibition of the absorption of
noradrenaline, as can be shown, for example, by means of their inhibition
of 35  the depletion of noradrenaline effected by
3-hydroxy-4-methyl-[err]-methyl-phenylamine in  35 the brains of rats [A.
CARLSSON, H. CORRODI, K. FUXE and T. HOEKFELT: Europ. J. Pharmacol. 5, 367
(1969)] after peroral administration of 100 mg/kg. Furthermore, they effect
potentiation of serotoninergic effects, which can be demonstrated by means
of their potentiation of the tremor capitis induced by 5-hydroxytryptophane
in 40          40   mice after intraperitoneal administration of 3 to l00
mg/kg. A particular characteristic of  40 these substances is inhibition of
fhe absorption of serotonin, as can be shown by means of xy-2-butyl
their inhibition of the depletion of serotonin effected by
2-hydroxy-4-methyl-[err]-ethyl- alkyl part                   phenethylamine
[A. CARLSSON et al.: Europ. J. Pharmacol. 5, 357 (1969)] in the brains of
rats after peroral administration of doses of 3 to 100 mg/kg. 45    These
pharmacological properties characterise the new compounds and their
pharmaceu-  45 tically acceptable acid addition salts as anti-depressants,
which can be used, in the form of pharmaceutical compositions, for the
treatment of mental depressions. The invention relates especially to
compounds of the formula I in which X is the oxo radical or hydrogen and
the' radical [err], in which [err] is hydrogen, lower alkyl, 50
carboxy-lower alkyl, lower alkoxy-carbonyl-lower alkyl, carbamoyl-lower
alkyl, N-lower  50 alkyl-carbamoyl-lower alkyl, N,N-di-lower
alkyl-carbamoyl-lower alkyl or cyano-lower -butyl, 1-
alkyl and also phenyl or phenyl-lower alkyl or phenoxy-lower alkyl which
are unbranched or branched on the a-carbon atom, it being possible, in each
case, for phenyl to be unsubstituted or substituted by lower alkyl, lower
alkoxy, halogen, trifluoromethyl, lower thyl, N-  55            55
alkoxycarbonyl, carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower
alkyl-carbamoyl or  55 cyano, and in which [err] is also acyl and acyl is
the group -C(=O)-R, in which R is lower -propyl or                   alkyl,
lower alkoxy-lower alkyl or halogeno-lower alkyl, and also phenyl or
phenyl-lower alkyl, in which phenvl, in each case, can be substituted by
lower alkyl, lower alkoxy, halogen and/or trifluoromethyl, [err] is
hydrogen, lower alkyl or propargyl, Y is as defined 60          60   above
and Ar is phenyl, naphthyl, tetrahydronaphthyl or anthryl of the indicated
type, in  60 stituted or                  which, in each case, phenyl or an
aromatic ring of naphthyl or anthryl can be unsubstituted alkoxycarbonyl,
carbamoyl N-lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, nitro or
cyano, it being possible for, in each case, 1, 2 or 3 of the substituents
to be present and 65  for these substituents to be either identical or
different from one another, and [err], [err] and  .65    4
1 585 133                                    4 also [err] + [err] are as
defined above, as well as their acid addition salts, especially
pharmaceutically acceptable acid addition salts. The invention relates in
particular to compounds of the formula I in which X is the oxo radical or
hydrogen and the radical [err], in which [err] is hydrogen or lower alkyl
having up 



5  to 4 carbon atoms. as well as carbamoyl-lower alkyl which is
unsubstituted or N-lower alkyl-  5 or N,N-di-lower alkyl-substituted, for
example carbamoylmethyl, 1-carbamoyl-2-propyl, 1-N-methylcarbamoyl-2-propyl
or 1-NN-dimethylcarbamoyl-2-propyl, or cyano-lower alkyl, for example
cyanomethyl or 1-cyano-2-propyl, and also phenyl-lower alkyl which is
preferably branched in the lower alkyl part, for example
1-methyl-2-phenyl-ethyl or 10   1-methyl-3-phenyl-propyl,
carbamovl-phenyl-lower alkyi or carbamoylphenoxy-lower   10 alkyl, for
example 2-(2- or 4-carbamoyl henyl)-ethyl or 2-(2- or 4-carbamoylphenoxy)-
ethyl, or acyl, and acyl is the group -C(=O)-R, in which R is lower alkyl,
for example methyl or ethyl, lower alkoxy-lower alkyl or halogeno-lower
alkyl having, in each case, up to 4 C atoms in the lower alkyl parts, and
also phenyl or plienyl-lower alkyl, it being 15  possible for phenyl to be
substituted by lower alkyl or lower alkoxy having, in each case, up   15 to
4 C atoms in the lower alkyl part, halogen and/or trifluoromethyl, and R2
is hydrogen or lower alkyl having up to 4 C atoms, or propargyl, and in
which Y is as defined above and Ar is phenyl, naphthyl or
tetrahydronaphthyl, it being possible for phenyl, naphthyl or the aromatic
ring of tetrahydronaphthyl to be unsubstituted or substituted by lower
alkyl, 20  hydroxyl, lower a!koxy, lower alkoxy-carbonyl, N-lower
alkyl-carbamoyl or N,N-di-lower  20 alkyl-carbamoyl, lower alkyl having up
to 4 C atoms in each case, or substituted by halogen, trifluoromethyl,
carbamoyl, nitro or cyano, it being possible for I or 2 of these
substituents to be present in each case and for the substituents to be
either identical or different, and [err], [err] and also [err] + [err] are
as defined above, as well as their acid addition salts, especially 25
pharmaceutically acceptable acid addition salts. The invention relates in
particular to  25 compounds of the formula I in which X is the oxo radical
or hydrogen and the radical [err], in which [err] is hydrogen, lower alkyl,
for example methyl, cyano-lower alkyl, for example cyanomethyl, or
carbamoyl-lower alkyl having, in each case, up to 4 C atoms in the lower
alkyl part, for example carbamoylmethyl, and also phenyl, which is
unsubstituted or 30  substituted in the manner indicated below for Ar, or
acyl and acyl is the group -C(=O)-R,  30 in which R is lower alkyl having
up to 4 Catorns, for example methyl or ethyl, R2 is hydrogen or lower alkyl
having up to 4 C atoms, for example methyl, ethyl or isoplopyl, and also
propargyl, and Ar is phenyl, naphthyl or 5,6,7,8-tetrahydronaphthyl, which
are unsubstituted or at most disubstituted by lower alkyl or lower alkoxy
having, in each case, 35  up to 4 C atoms or by halogen, trifluoromethyl,
carbamoyl, nitro or cyano, the said  35 substituents being bonded to the
aromatic ring and it being possible, in each case, for one, or in the case
of lower alkyl, lower alkoxy and halogen, two substituents to be present
and for these substituents to be identical or different to one another, and
Y. [err], [err] and also [err] + [err] are as defined above, but Y is
preferably oxygen and [err] + [err] together are 3, as well as 40  their
acid addition salts, especially pharmaceutically acceptable acid addition
salts  40 The invention relates especially to compounds of the formula I in
which X is the oxo radical or hydrogen and the radical [err], in which
[err] is hydrogen or lower alkyl, especially methyl. R2 is hydrogen or
lower alkyl, especially methyl, or propargyl and Ar is phenyl, naphthyl or
5,6,7,8-tetrahydronaphthyl, and phenyl can be preferably at most
disubstituted 45   by lower alkyl, especially methyl, lower alkoxy,
especially methoxy, or halogen, especially  45 chlorine, fluorine or
bromine or substituted by trifluoromethyl, it being possible for the said
substitutents to be identical or different to one another, and Y, [err],
[err] and also [err] + [err] are as defined above, but Y is preferably
oxygen, [err] and [err] together are 3 and [err] in particular is 1 and
[err] is 2, as well as their acid addition salts, especially
pharmaceutically acceptable acid 50   addition salts.
50 The invention relates especially to the compounds of the formula I
mentioned below: Trans-3-hydroxy-4-(1-naphythloxy)-pyrrolidine,
-trans-3-hydroxy-4-(3,4-dimethyl- phenoxy)-pyrrolidine,
trans-3-hydroxy-4-phenylthio-pyrrolidine, trans-3-hydroxy-4-(1-
naphthyloxy)-piperidine,
trans-3-hydroxy-4-(1-naphthyloxy)-l-methyl-piperidine, trans-3- 55
hydroxy-4-pheylthio-piperidine,
trans-3-hydroxy-4-phenylthio-l-methyl-piperidine, trans-  55
3-hvdroxy-4-(3,4-dimethvl-phenoxy)-piperidine, trans-3-hydroxy
-4(3,4-dimethyl- phenoxy)-1-methyl-piperidine,
trans-4-hydroxy-3-(3,4-dimethyl-phenoxy)-piperidine,
trans-4-hydroxy-3-(3,4-dimethyl-phenoxy,)-1-methyl-piperidine,
trans-3-hvdroxy-4-(m- chlorophenoxy)-piperidine,
trans-3-methoxy-4-(3,4-dimethyl-pllenoxy)-piperidine, trans-3- 60
methoxy-4-(3,4-dimethyl-phenoxy)-l-methyl-piperidine,
trans-3-acetyloxy-4-(3,4-  60 dimethyl-penoxy)-piperidine,
trans-3-acetyloxy-4-(3,4-dimethyl-henoxy)-l-methyl- piperidine,
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-l- propargyl-piperidine, trans-3-
hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine.
trans-3-hydroxy-4-(2,3-dimethylphenoxy)- 1-methyl-piperidine,
trans-3-methoxy-4-(2,3-dimethyl-phenoxy)-piperidine, trans-3- 65
methoxy-4-(2,3-dimethyl-phenoxy)-1-methyl-piperidine,
trans-3-hydroxy-4-(5,6,7,8-  65    
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tetrahydro-1-naphthyloxy)-piperidine, trans-3-hydroxy-4-(5,6
,7,8-tetra-hydro-1- naphthyloxy)-1-methyl-piperidine,
trans-3-hydroxy-4-(p-fluoro-phenoxy)-piperidine, trans-
3-hydroxy-4-(p-fluoro-phenoxy)-1-methyl-piperidine,-
trans-3-hydroxy-4-(2-bromo-4- methoxy-phenoxy)-piperidine,
trans-3-hydroxy-4-(2-bromo-4-methoxy-phenoxy)-1- 5  methyl-piperidine,
trans-3-hydroxy-4-(p-trif uoromethyl-phenoxy)-piperidine, trans-3-   5
hydroxy-4-(p-trifluoromethyl-phenoxy)-1-methyl-piperidine,
trans-4-hydroxy-5-(3,4- dimethyl-phenoxy)-hexahvdro-lH-azepine,
trans-4-hydroxy-5-(3,4-dimethyl-phenoxy)-. 1 which is
hexahydro-l-methyl-1H-azepine,
trans-4-hydroxy-5-(p-trifluoromethyl-phenoxy)- hexahydro-l-1H-azepine,
trans-4-hydroxy-5-(p-trifluorometiiyl-phenoxy)-hexa-hydro-l- 10
methyl-lH-azepine, cis-3-hydroxy-4-(3,4-dimethyl-phenoxy)-piperidine,
cis-3-hydroxy-4-   10 phenoxy)-                    (3
,4-dimethyl-phenoxy)-l-methyl-piperidine,
cis-3-methoxy-4-(3,4-dimethyl-phenoxy)- r example
piperidine, cis-3-methoxy-.4-(3,4-dimethyl-phenoxy)-l-methyl-1-piperidine,
cis-3-hydroxy-4- (2,3-dimethyl-phenoxy)-piperidine, cis-3-hydroxy-4-(2
,3-dimethyl-phenoxy)-l-methyl- piperidine,
cis-3-methoxy-4-(2.3-dimethyl-phenoxy)-piperidine, cis-3-methoxy-4-(2,3- 15
dimethyl-phenoxy)-l-methyl-piperidine,
cis-3-hydroxy-4-(m-chloro-phenoxy)-piperidine,   15
cis-3-hydroxy-4-(m-chloro-phenoxy)-1-methyl-piperidine,
cis-3-hydroxy-4-(l-naphthyloxy)- piperidine,
cis-3-hydroxy-4-(l-naphthyloxy)-l-methyl-piperidine,
cis-3-hydroxy-4-(5,6,7,8- hyl or the
tetrahydro-1-naphthyloxy)-piperidine,
cis-3-hydroxy-4-(5,6,7,8-tetrahydro-1-naphthyloxy)- wer alkyl,
1-methyl-piperidine, cis-3-hydroxy-4-(p-fluoro-phenoxy)-piperidine,
cis-3-hydroxy-4-(p- 20  fluoro-phenoxy)-l-methyl-piperidine,
4-(3,4-dimethyl-phenoxy)-3-piperidone, 4-(2,3-   20 y halogen,
dimethyl-phenoxy)-3-piperidone, 4-(m-chloro-phenoxy) -3-piperidone,
4-(I-naphthyloxy -3- piperidone,
4-(5,6,7,8-tetrahydro-l-naphthyloxy)-3-piperidone, 4-(p-fluoro-phenoxy)-3-
piperidone and 3-(3,4-dimethyl-phenoxy)-4-piperidone and also their acid
addition salts, especially                  especially pharmaceutically
acceptable acid addition salts. rticular to   25        25    The new
compounds of the formula I can be prepared in a manner which is known per
se.   25 Thus, these compounds are obtained, for example, when a compound
of the formula C(=O)-R,  30            30                            [err]
30 which are each case, 35
35 c, for one, in which [err] and [err] together are epoxy and X3 is
hydrogen, or [err] is free or reactive esterified hydroxyl, [err] is the
group [err] or reactive esterified hydroxyl and X3 is hydrogen, as well as
or X2 and X3 together are the oxo radical, and R2 is always as defined
under formula I, is 40  reacted with a compound of the formula
40 is the oxo                                         [err] substituted
in which Ar and Y are as defined above, or with a salt thereof. Salts of
the starting material 45  of the formula III are, in particular, metal
salts, especially alkali metal salts, for example   45 for the said
sodium salts or potassium salts.        .. + n2 are as                    A
received esterified hydroxyl group [err] and, where appropriate, [err] is a
hydroxyl group rticular is 1                esterified by a strong acid,
especially a strong inorganic acid, such as a hydrogen halide ptable acid
acid, especially hydrochloric acid, hydrobromic acid or hydriodic acid, or
sulphuric acid, or 50         50  a strong  organic sulphonic  acid, for
example  methanesulphonic  acid, 4-   50 methylbenzenesulphonic acid or
4-bromobenzenesulphonic acid, and in particular is halogen, for example
chlorine, bromine or iodine, or sulphonyloxy with aliphatic or aromatic
substituents, for example methylsulphonyloxy or
4-methyl-phenylsulphonyloxy. le. trans-3-                   The reaction
using starting materials in which [err] and, if desired, [err] are reactive
esterified 55  hydroxyl, or [err] and [err] together are epoxy, is carried
out in a manner which is known per se   55 -dimethyl-                   and
is advantageously carried out in the presence of a basic agent, such as of
an inorganic piperidine,                  base, for example an alkali metal
carbonate or hydroxide or alkaline earth metal carbonate roxy-4-(rn-
or hydroxide, or of an organic base, such as an alkali metal lower
alkanolate, and/or of an ne, trans-3-                 excess of the basic
reactant, usually in the presence of a solvent or solvent mixture and, if
xy-4-(3,4-  60         60  necessary, with cooling or warming, for example
in a temperature range of about -20 to   60 about [err] and preferably of
room temperature to about 100, in an open or closed vessel e, trans-3-
and/or in an inert gas atmosphere, for example in a nitrogen atmosphere.
Suitable inert solvents are, for example, hydrocarbons, such as benzene,
ether-like liquids, such as tetrahydrofuranc, dioxane or di-lower alkyl
ethers of ethylene glycol or of 65  diethylene glycol, for example
diethylene glycol dimethyl ether, and also lower alkanones,  65    6
1 585 133                                         6 such as acetone or
methyl ethyl ketone, and also carboxylic acid amides, such as 



N,N-dimethylformamide, and also carboxvlic acid nitriles, such as
acetonitrile, and also phosphoric acid amides, such as hexamethylphosporic
acid triamide, and also tetramethy- lurea, sulpholane or lower alkanols
such as methanol, ethanol, n- or iso-propanol or n- or 5   sec.- or
tert.-butanol, or mixtures of such solvents. If a compound of the formula
III is not  5 employed in the form of a salt, a suitable condensing agent,
such as an inorganic or organic base or a mixture thereof, is used in the
reaction. Inorganic bases are, for example, the carbonates, hydroxides or
oxides or alkali metals or alkaline earth metals and also earth metals, for
example lithium carbonate, sodium carbonate, potassium carbonate or calcium
10   carbonate, lithium hydroxide, sodium hydroxide or potassium hydroxide
or magnesium    10 oxide or calcium oxide, and also amines, preferably
tertiary amines, such as tri-lower alkylamines, for example triethylamine,
ethyldiisopropylamine or tris-(2-hydroxv-1- propyl)-amine, 1-lower
alkyl-pipcridines, for example 1-ethylpiperidine, and also alkali metal
alkoholates, such as alkali metal alkanolates, for example sodium methylate
or 15  sodium ethylate or sodium tert.-butanolate, potassium methylate or
potassium ethylate or  15 potassium tert.-butanolate. If a compound of the
formula II in which [err] is free hydroxyl, [err] is the group OR. and X3
is hydrogen and [err] and also [err] are as defined under formula I, but
[err] preferably differs'from hydrogen, is reacted with a compound of the
formula III, such as 20   phenol, p-cresol, m-cresol, 3,4-dimethylphenol,
p-methoxyphenol, p-chlorophenol, m-  20 chlorophenol, p-fluorophenol,
p-nitrophenol or 2-naphthol, the condensing agent used is
triphenylphosphine in the presence of an azo-dicarboxylate, say a lower
alkyl azodicarboxy- late, for example diethyl azodicarboxylate. The
reaction is carried out in a solvent, say a lower alkanol, such as ethanol,
under anhydrous conditions and appropriately under a 25   blanketing gas,
say nitrogen, and the reaction temperature is kept in a range of -20 to
25 [err].       .   . The starting materials required for this process
variant can be prepared' in a manner which is known per se; for example the
starting materials of the formula II can be prepared by treating a compound
of the formula 30
30 [err] in which X8 is a substituted or unsubstituted aliphatic
hydrocarbon radical or a detachable 40  group obtained by reaction with an
acyl halide, for example 2,2,2-trichloroethyl chloroformate or benzyl
chloroformate, with an oxidising agent, say a peroxide, for example
hydrogen peroxide. The reaction is appropriately carried out in a solvent,
for example in a solvent of inert character, for example a halogeno
hydrocarbon, such as. say, methylene chloride. The reaction is
advantageously carried out in the presence of a further 45  agent which
promotes the -oxidation. for example in the presence of a suitable acid
45 anhydride. such as, say, trifluoroacetic anhydride, and in a temperature
range of about -10 to +50. In this case, an epoxide which corresponds to
the formula 11. and in which [err] and [err] together are epoxy. is
obtained and. if desired. this is converted, by reaction with an. acid
corresponding to the definition of [err], say hydrogen chloride, or a
sulphonic acid. such 50  as p-toluenesulphonic acid, or acarboxvlic acid
such as an alkanecarboxylic acid, say acetic  50 acid, or an arylcarboxylic
acid, such as benzoic acid, if appropriate in a solvent. say dioxane. into
a compound of the formula II in which, on the one hand, [err] is an acid
radical: of the indicated type and [err] is hydroxyl or. on the other hand,
[err] is hydroxvl and [err] is the radical [err] in which [err] is acyl.
. 55    If, corresponding 'to the definition of [err] an N-acvl derivative
of a compound of'the  .55 formula II is obtained, this derivative is
converted by deacylation, say by solvolvsis, for example by hydrolysis by
means of acid or alkaline compounds, into a compound of the formula II in
which [err] is hydrogen. In this case. the starting materials of the
formula II can preferentially form in the trans-configuration. 60
Starting materials of the formular II in which [err] and [err] are hydroxyl
can be obtained in a   60 customary manner, for example by oxidising a
compound of the formula Ila by means ot' a permanganate. for example
potassium permanganate, in buffered aqueous solution in a suitable
temperature range, for example at reduced temperatures, say at [err] and
subsequently detaching the radical [err], say by means of hvdrolysis in an
acid medium. In this 65  case the starting materials can preferentially be
obtained in the cis-configuration. If the   65    7
1 585 133                                         7 oxidation is carried
out in a known manner using a peroxide in acid solution, say in the
presence of a carboxylic acid, say formic acid, in which case the
carboxylic acid can appropriately be employed in the form of a per-acid,
for example per-formic acid, a starting 



material of the formula II in which [err] and [err] are hydroxyl can be
preferentially obtained in 5  the trans-configuration.
5 Starting materials of the formula II in which [err] is reactive
esterified hydroxyl and X2 is the group [err], in which [err] is acyl, are
obtained in a customary manner, for example by reacting a compound of the
formula II with a carboxylic acid, say a lower alkanecarboxylic acid, such
as acetic acid, propionic acid, n-butyric acid, chloroacetic acid or
dichloroacetic 10  acid, or an arylcarboxylic acid, say benzoic acid, or a
reactive derivative thereof in the   10 presence or the absence of a
solvent, say of a hydrocarbon, such as benzene. Further starting materials
of the formula II in which [err] is a substituted or unsubstituted
aliphatic or araliphatic hydrocarbon radical can be obtained in a customary
manner, for example by reacting a compound of the formula II in which [err]
corresponds to the meaning 15  of O-Me and Me is the radical of a metal,
say of an alkali metal, such as sodium or   15 potassium, or is an ammonium
radical, in a solvent, such as ethanol, n-butanol,benzene or toluene, with
a reactive esterified hydroxy compound which is derived from a substituted
or unsubstituted aliphatic or araliphatic hydrocarbon. Further starting
materials of the formula II in which [err] is a substituted or
unsubstituted 20  aromatic hydrocarbon radical can be obtained by reacting
a compound of the formula II in   20 which X2 is hydroxyl with a
corresponding aromatic hydroxy compound, say phenol, a substituted phenol
or 2-naphthol, in the presence of triphenylphosphine and diethyl
azodicarboxylate in an anhydrous solvent, say ethanol, at temperatures of
-20 to [err] under a nitrogen atmosphere. 25    Individual representatives
of those starting materials of the formula II, in which [err] is  25
reactive esterified hydroxyl and [err] and [err] together are the oxo
radical, are known, such as 1-methyl-3-bromo-4-piperidone  [Chemical
Abstracts 58, 12544c], and 3-bromo-4- a manner
piperidone and 1-ethyl-3-bromo-4-piperidone [both from Chemical Abstracts
72, 100685g], and the isomeric compounds 1-methyl-, 1-ethyl- and
1-propyl-4-bromo-3-piperidone can, 30  according to DT-OS 2,205,065, be
prepared by bromination of the corresponding known   30 30
l-alkyl-3-piperidones [Helv. Chem. Acta 37, 181 (1954)] in glacial acetic
acid. Further representatives of both types of compound and also ring
homologues can be obtained analogously. Further starting materials of the
formula II, in which X2 is hydroxyl and X3 is hydrogen 35  and X1 is as
defined above, and which are in the cis-form or in the trans-form, can be
35 obtained, for example,. by means of stereospecific reduction of the
compounds of the formula II mentioned further below, in which [err] and
[err] together are the oxo radical and [err] and also [err] are as defined
above. Thus, for example, it is possible, by reduction of an oxo compound
of this type by means 40  of Raney nickel in aqueous alkalis, for example 1
N sodium hydroxide solution, over a   40 period of several hours, to obtain
a reduction product of the formula II in which the proportion of the
cis-isomer is increased or is even predominant, whilst reduction by means
vents, for                  of an amalgam, say an alkali metal amalgam,
such as 4% strength sodium amalgam, say in aqueous solution, for example
over a period of several hours, while cooling with ice and 45  stirring,
with subsequent addition of an inorganic base, say of sodium bicarbonate,
and   45 further stirring for several hours,gives a reduction product of
the formula II, in which the proportion of the trans-isomer is increased or
is even predominant. The use of organometallic hydrides of tin, fcr.
example diphenyl tin hydride, in a water-moist ether-like solvent, such as
diethyl ether, also opens up the possibility of a acid. such   50        50
reduction which proceeds stereospecifically in the sense described above.
.    50 The starting materials of the formula II in which [err] is the
group [err], which have been described above, can also be in the
cis-configuration or trans-configuration and the starting. materials used
in order to prepare these materials are starting materials of the formula
II in which [err] is hydroxyl and which are in the cis-configuration or
trans-configuration. 55    In addition, starting materials of the formula
II in which [err] is acyl and which are in the. cis-configuration or
trans-configuration can be obtained by those esterification methods in
which an inversion of the configuration takes place at the same time. Thus,
for example, a compound of the formula 11 in which X, is hydroxyl and which
is in the trans-configuration can be esterified with a carboxylic acid of
the formula R-COOH, for 60  example a lower alkanecarboxylic acid, such as
formic acid or acetic acid, or an   60 arylcarboxylic acid, such as benzoic
acid, in the presence of triphenylphosphine and diethyl azodicarboxylate in
tetrahydroful ane, a compound of the formula II in the cis-configuration
being obtained.    8                             1 585 133
8 



The new compounds of the formula I can also be obtained when b), in a
compound of the [err] 15  in which A r, Y, [err], [err] and also [err] are
as defined above and in which X4 is a free or   15 ketalised oxo. radical,
or hydrogen and the group OX,                            ed for [err] or is
another group which can be replaced by hydrogen, and   [err] has the
meaning defined for [err] or is a group which can be replaced by hydrogen,
with the proviso that at least one of the radicals [err] and [err] is a
group which can be replaced by hydrogen, or the oxo 20  radical [err] is in
the ketalised form, or in a salt of a compound of the formula  IV, the
radical   20 or radicals which do not correspond to the definition of the
formula I, and also, if desired, an acyl radical R1, are removed and/or, as
appropriate, an acyl radical present on the N atom is rearranged onto the 0
atom. Salts of starting materials of the formula IV are, in particular,
acid addition salts, 25       especially corresponding salts with inorganic
acids,for example mineral acids, and also with      25 organic acids.
. Detachable radicals [err] and [err] are, especially, acyl groups
corresponding to the formula -C(=O)-R, in particular lower alkanoyl, for
example formyl, acetyl,propionyl or pivaloyl, and also benzoyl or, in
particular, acyl radicals of half-derivatives, especially half-esters, of
30 carbonic acid, such as lower alkoxycarbonyl which is unsubstituted or
substituted, for  30 example by etherified or esterified hydroxyl, such as
aryloxy,for  example substituted or unsubstituted phenoxy, halogen, for
example chlorine, bromine or iodine, or arylcarbonyl, for example
substituted or unsubstituted benzoyl, and is preferably branched in the
[err]-position and/or substituted in the [err]- or  [err]-position, such as
lower alkoxycarbonyl, for 35  example methoxycarbonyl or ethoxycarbonyl,
especially tert.-lower alkoxy-carbonyl, such   35 as tert.-butoxy-carbonyl
or tert.-pentyloxy-carbonyl, a-aryioxy-lower alkoxycarbonyl, for example
bis-(4-nethoxyphenoxy)-methboxycarboyl, or 2-halogeno-lower
alkoxy-carbonyl, for example 2,2,2-trichloroethoxycarbonyl,
2-iodoethoxycarbonyl or 2- bromoethoxycarbonyl which can easily be
converted into the latter, or [err]-arylcarbonyl- 40  lower
alkoxy-carbonyl, for example phenacyloxycarbonyl,  or  4-  40
bromophenacyloxycarbonyl, or phenyl-. or biphenylyl-lower alkoxy-carbonyl
which is unsubstituted or substituted, for example by lower alkoxy, free,
etherified or esterified hydroxyl, such as hydroxyl or lower alkoxy, and/or
nitro, the aromatic radicals preferably being in the [err]-position and it
being possible for one or more substituted or unsubstituted 45  phenyl
radicals to be present, such as benzyloxycarbonyl which is unsubstituted or
45 substituted by lower alkyl, for example tert.-butyl, hydroxy, lower
alkoxy, for example methoxy, and/or nitro,  or example benzyloxycarbonyl,
4-hydroxy-3,5-di-tert.-butyl- benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl
or 4-nitrobenzyloxycarbonyl, dipheny- lmethoxycarbonyl which is
unsubstituted or substituted, for example by lower alkoxy, for example
dipbenylmethoxycarbonyl or 4,4'-dimetlhoxydiphenylmethoxycarbonyl, or
substi-  50 tuted or unsubstituted biphenylyl-methoxycarbonyl, for example.
2-(4-biphenylyl)-2- propoxycarbonyl. The cyano group can also be regarded
as a detachable acyl radical X5 and, especially, X6. Further detachable
radicals [err] and, in particular, [err] are acyl raicals of organic
sulphonic acids, in particular lower alkylsulphonyl, for example
methylsulphonyl, 55  or arylsulphonyl, for example phenylsulphonyl or
p-toilylsulphonyl.                      55 Further radicals suitable as
radicals [err] and [err] which  can be  replaced by hydrogen are,
especially, a-aryl-lower alkyl radicals in which aryl in particular is
phenyl which is unsubstituted or substituted, for example by lower alkyl,
such as tert.-butyl, free, etherified or esterified hydroxyl. such aslower
alkoxy, for example methoxy, or halogen, for example 60   chlorine or
bromine, and/or nitro, it being possible for one or more aryl radicals. to
be   60 present, such as unsubstituted or correspondingly substituted
benzyl and also trityl. Other detachable radicals [err] and [err] are,
furthermore, easily detachable organic silyl groups and stannyl groups
which carry substituted or unsubstituted, especially aliphatic, hydrocarbon
radicals as substituents.. Silyl or stannyl radicals of this type are,
inter alia, .65   tri-lower alkyl-silyl, for example, trimethylsilyl or
tert.-butyl-dimethyl-silyl, lower alkoxy-  65    9
1 585 133                                       9 lower
alkyl-halogeno-silyl, for example chloromethoxy-methyl-sily], or tri-lower
alkyl- stannyl, for example tri-n-butyl-stannyl. Ketalised oxo radicals X4
are preferably oxo radicals ketalised by methanol, ethanol or ethylene
glycol. 5    Depending on their nature, the groups Xs and X6 which can be
replaced by hydrogen can   5 be detached in different ways, preferably by
solvolysis or by reduction and especially by hydrogenolysis. Acyl radicals,
and also the trityl group, as well as the organic silyl or stannyl 



radicals can, in general, be removed by solvolysis, in particular by means
of hydrolysis and also by means of alcoholysis or acidolysis. 10    The
organic silyl and stannyl radicals can be detached, for example, by
treatment with   10 water or an alcohol, such as a lower alkanol, without
the addition of a hydrolysis catalyst, such as of an acid or a base. The
acyl radicals of carbonic acid half-derivatives, inter alia including the
cyano group, a free or   15             and also of organic carboxylic
acids, and also the trityl group, can be detached, and. g defined
15  replaced by hydrogen, by means of hydrolysis, usually in the presence
of a hydrolysis  15 meaning                    catalyst, such as a mineral
acid, for example hydrochloric acid, hydrobromic acid or so that at
sulphuric acid. Suitably substituted benzyloxycarbonyl groups, such as
4-hydroxy-3,5-bis- or the oxo
tert.-butyl-benzyloxycarbonyl, can also be detached, for example, by
treatment with a weak he radical  20              base, which can be
anhydrous if appropriate, such as an alkali metal salt or an organic if
desired,            20  carboxylic acid, for example the sodium or
potassium salt of 2-ethyl-pentanecarboxylic  20 on the N
acid, with an alkali metal salt of a thiophenol, for example the sodium
salt of thiophenol, or with a suitable amine, for example ethylamine or
cyclohexylamine, and suitably substituted lower alkanoyl, for exainple
trifluoroacetyl, can be detached by hydrolysis under weakly. I also with
25            basic conditions. An alkali metal salt of a thiophenol is
also suitable for detaching an 25  a-arylcarbonyl-lower alkoxycarbonyl
group, for example phenacyloxy-carbonyl.          25 e formula
Certain acyl radicals Xs and X6 of half-derivatives, especially
half-esters, of carbonic acid r pivaloyl,                 can also be
detached by means of acidolysis, for example by treatment with a strong
organic carboxylic acid, such as formic acid or trifluoroacetic acid, if
appropriate in the presence of a suitable nucleophilic compound, such as
anisole. These acyl radicals, are, especially, 30  tert.-lower
alkoxy-carbonyl, for example tert.-butoxy-carbonyl, and also substituted or
30 unsubstituted diphenylmethoxy-carbonyl or biphenylylmethoxy-carbonyl,
for example diphenylmethoxycarbonyl or 2-(4-biphenylyl)-2-propoxycarbonyl.
bonyl, for                    The radicals [err] and [err] which can be
detached by means of chemical reduction, i.e. by treatment with a suitable
metal or a suitable metal compound, are, in particuiar, bonyl, for
35  2-halogeno-lower alkoxy-carbonyl or- [err]-arylcarbonyl-lower
alkoxy-carbonyl, for example  35 2,2,2-trichloroethoxycarbonyl,
2-iodoethoxycarbonyl or phenacyloxycarbonyl. Suitable reducing agents are.
in particular. zinc and zinc alloys, such as zinc/copper, preferably in the
presence of a suitable acid, for example acetic acid, which may be diluted
with water, and or 4-  40                also chromium-II salts, for
example chromium-II acetate or chromium-II chloride. Further 40  radicals
which can be detached by chemical reduction are the acyl radicals of
organic  40 esterified                  sulphonic acids, for example lower
alkyl-sulphonyl, such as methylsulphonyl, or aryl- preferably
sulphonvl, such as phenylsulphonyl or p-tolylsulphonyl. Preferably,
corresponding starting materials of the formula II in which X4 is not a
free oxo radical are used and the radicals are tituted or  45
detached in a conventional manner, for example by means of sodium in a
lower alkanol, 45  especially butanol, or preferably by means of a complex
hydride, for example by means of  45 ert.-butyl-                 sodium
bis-(2-methoxyethoxy)-aluminium  hydride in benzene. Radicals which can be
detached hydrogenolytically, i.e. on treatment with hydrogen in the
presence of a catalyst. are, for example, a-phenyl-lower alkoxy-carbonyl.
such as or substi-  50              benzyloxy-carbonyl, and in particular
a-aryl-lower alkyl, such as benzyl. The catalysts used 50  are nickel
catalysts and. in particular, noble metal catalysts, such as platinum
catalysts or  50 radical Xs                  palladium catalysts, and the
reaction is carried out under elevated pressure if necessary. radicals of
Under mild conditions this process variant can also be emploved in the case
of starting sulphonyl,                   materials of the formula IV
containing a free oxo radical X4. 55                An acyl radical [err]
which is located on the N atom, corresponds to the definition for [err]
rogen are,              55   and is to be present as [err] in the end
product can, if desired. as already mentioned, be  55 which is
rearranged onto the 0 atom. i.e. when the acyl radical on the N atom which
does not etherified                  correspond to the formula I is
removed, the hydroxyl group can be acylated by the same radical at the same
time. This reaction. which is known as N,O-acyl migration is carried out in
a manner which is known per se. for example by the action of acid reagents,
such as of an 60   anhydrous inorganic acid or a derivative thereof, for
example hydrogen chloride or thionyl  60 chloride, in an anhydrous medium,
for example in anhydrous dioxane or, when hydrogen chloride is used, also
in an anhydrous lower alkanol, for example methanol. inter alia,
The reaction to set free an oxo radical X from a ketalised oxo radical
[err] can likewise be carried out in a conventional manner, for example by
acid hydrolysis. for example by means 65  of dilute hydrochloric acid, or
by solvolysis. for example by boiling in acetone in the  65    10
1 585 133 presence of a small amount of benzenesulphonic acid or
p-toluenesulphonic acid. The above reactions are carried out in a manner
which is known per se, usually in the 



presence of a solvent or solvent mixture, it being possible for suitable
reactants at the same time also to act as the solvent, and, if necessary,
with cooling or with warming, for example 5  in a temperature range of
about -20 to about [err], in an open or closed vessel and/or in   5 the
atmosphere of an inert gas, for example nitrogen. If [err] is an acyl
radical which corresponds to the definition of [err] and which is intended
to remain intact in the desired compound of the formula I, the process
conditions for removal of a detachable radical corresponding to the
definition of X6 are so chosen that the acyl 10  group [err] is not
attacked.                                                             10
The starting materials of the general formula IV can, in turn, be prepared
by various processes which are known per se. For example, they can be
obtained analogously to the; abovementioned process a) by using, in place
of the starting material of the formula II, a starting material of the
formula 15
15 [err] 25
25. 30  in which [err], [err] and also [err] are as defined under formula
I, [err] is as defined under  30 formula II, [err] is as defined under
formula IV and X2a and X3a have the meanings defined under formula II for
[err] and [err] respectively, or together can also be a ketalised oxo
radical. Furthermore, starting materials of the general formula IV in which
[err] is an oxo radical can also be prepared by oxidation of corresponding
compounds in which X4 is hydrogen and 35 the  hydroxyl group. The oxidation
can be carried out, for example, by the method of  35 Pfitzner and Moffat,
c.f.J. Amer. Chem. Soc. 85, 3027 (1963) and 87, 5661-70 and 5670-78,
especially 5676 (1965), by means of dimethylsulphoxide and
dicyclohexylcarbodiimide, for example in the presence of pyridine and
trifluoroacetic acid, and also by the method of Albright and Goldman, J.
Amer. Chem. Soc. 89, 2416 (1967), by means of dimethylsulpho- 40  xide and
acetic anhydride, by the method of Corey and Kim. J. Amer. Chem. Soc. 94,
7586   40 (1972), by means of N-chlorosuccinimide and dimethylsulphoxide,
or by the method of Oppenauer by reaction with aluminium tri-tert.-butoxide
in the presence of an excess of a ketone, such as acetone or cyclohexanone.
Conversely, starting materials of the general formula IV in which X4 is
hydrogen and the 45  hydroxyl group can also be prepared by reduction of
corresponding compounds in which [err]   45 is the oxo radical. Reduction
processes which can be used are the conventional processes, for example
those mentioned in connection with the preparation of corresponding
starting materials of the formula II. The preparation of starting materials
of the formula IV in which the hydroxyl group present in X4 and the radical
Ar-Y are in the cis-configuration. by 50  stereoselective reduction of oxo
compounds which fall under formula IV and, for example,  50 have previously
been obtained b oxidation of corresponding trans-hydroxy compounds by. the
above-mentioned methods is of particular interest. The reduction can be
effected, for example, with hydrogen in the presence of a hydrogenation
catalyst, such as, say, Raney nickel, platinum, palladium black or copper
55  chromite, a suitable solvent, say a lower alkanol, for example ethanol
or isopropanol, being   55 employed and the hydrogenation being carried out
under normal, but especially under elevated, hydrogen pressure.
Furthermore, using the method according to Meerwein- Ponndorf-Verley, a
metal alkanolate, say. an earth metal alkanolate, for example aluminium
isopropylate, in the presence of the corresponding alcohol, can be used as
the 60  reducing agent, and in this case the alcohol is also employed as
the solvent. Alkali metals,  60 for example sodium metal, in a lower
alkanol, such as ethanol, or an amalgam, for example sodium amalgam, in
water or aqueous lower alkanols are also suitable as reducing agents. The
reduction can, furthermore, be effected by means of Raney nickel in aqueous
or aqueous alkaline solution. A stereospecific reduction is possible by
means of such process 65  conditions because, in tfie resulting reduction
end product, which is a mixture of the cis- and.  65    11
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trans-isomers,. the proportion of one or the other isomer is increased or
is even predominant. the same                      Thus, for example, it is
possible, by reducing a compound of the formula IV by means of Raney nickel
in aqueous alkalis, for example I N sodium hydroxide solution, preferably
and/or in   5            5  over a period of several hours, to obtain a
reduction end product in which the proportion of   5 the cis-isomer is
increased or is even predominant, whilst reduction by means of an amalgam,
say an alkali metal amalgam, such as 4% strength sodium amalgam, say in
aqueous solution, for example over a period of several hours while cooling
with ice and stirring, with subsequent addition of an inorganic base, say
of sodium bicarbonate, and 



10           10  stirring for a further period of several hours, gives a
reduction end product in which the   10 proportion of the trans-isomer is
increased or is even predominant. The use of organometallic hydrides of
tin, for example diphenyl-tin hydride, in a nula II, a
water-moist ether-like solvent, such as diethyl ether, also opens up a
possibility of a reduction which proceeds stereospecifically in the sense
described above. 15    In particular, however, suitable reducing agents are
complex hydrides, for example alkali  15 metal borohydrides, such as sodium
borohydride, hydroboranes compounds, such as diborane, or alkali metal
aluminium hydrides, such as lithium aluminium hydride, and especially
alkali metal tri-lower alkylborohydrides and related boron compounds, such
as potassium tris-(sec.-butyl)-borohydride and lithium
tris-(triamylsilyl)-borohvdride, which 20  can be used in an inert solvent
of ether-like character, such as dioxane, diethyl ether or,  20 especially,
tetrahydrofurane, or if sodium borohydride is used, also in an anhydrous
alkanol or a mixture thereof with tetrahydrofurane, or also in
aqueous-lower alkanolic solution. Whilst the ratio of the resulting
cis-compound to the trans-compound is already about 2 to I when the
reduction is carried out with potassium  borohydride, the corresponding 25!
25  cis-compound is obtained virtually exclusively when the reduction is
carried out with   25 potassium tris-(sec.-butyl)-borohydride (K
selectride) in tetrahydrofurane in a temperature range of -78 to about +40.
Further starting materials of the formula IV can be obtained when a
N-acylpyrroline [in this context see Berichte der deutschen chem.
Gesellschaft 22, 2512 (1889) and Chem. 30  Pharm. Bull., 18 (12), 2478
(1970)] or a N-acyl-tetrahydropyridine [J.Pharm. and   30 Pharmacol. 14,
306 (1962)] of the general formula X is oxidised with an oxidising agent,
say o radical.                   a peroxide compound, for example with
hydrogen peroxide in methylene chloride in the xo radical        t
presence of triiluoroacetic anhydride, to give the corresponding
3,4-epoxide compound and rogen and                    the latter is reacted
with a compound of the formula 111. 35    The compounds of the formula I in
which X is hydrogen and a group [err], with the  35 exception of the
acyloxy groups, and R2 is a substituted or unsubstitued, primary, aliphatic
imide, for                   hydrocarbon radical and Ar, Y,[err], [err],
[err] and also [err] are as defined above can also be nethod of
obtained when c) the carbonyl group or the alkoxycarbonyl group in a
compound of the formula 94,7586   40           40
40 ig starting   ' / in which
[err] example,  50            50
50 in which [err] is hydrogen, lower alkoxy or a substituted or
unsubstituted aliphatic or copper                    hydrocarbon radical
and [err], Ar, Y, [err], [err] and also [err] are as defined under formula
1, 55  is reduced.
55 Reducing agents which can be used are, for example, metal hydrides. such
as diisobutyl-aluminium  hydride, or complex metal hydrides, such as
lithium aluminum hydride, or borane compounds, especially diborane. The
reaction media used are inert solvents, for example those of ether-like
character, such as diethyl ether, di-n-butyl ether, 60  tetrahydrofurane or
dioxane, and the reaction is carried out in a temperature range of -20  60
r example.                   to [err], in an open vessel or, if necessary,
in a closed vessel and under a blanketing gas, such as, say, nitrogen. If
an. acyl group [err] is present, this is replaced by hydrogen during the
reduction. Starting materials of the formula V can be obtained analogously
to the methods indicated 65  for the starting materials of the formula IV
and some of them are identical to the latter. For  65    12
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the formula Va [err] can be oxidised with an oxidising agent, say, a
peroxide compound, for example with hydrogen peroxide, in methylene
chloride, in the presence of trifluoroacetic anhydride. to 15  give the
corresponding 3,4-epoxide compound and the latter can then be reacted   15.
analogously to process a) with a compound of the formula III. Furthermore,
starting materials of the formula V can also bc prepared from end products
of the formula I in which hydrogen is present as [err], by means of
conventional methods of acylation, it being possible either to ensure, by
choice of the acylating agent and its amount 20  and also of the reaction
conditions, that a hydroxyl group [err], which may be present, is not  20
acylated, or, alternatively, to accept the acylation of this group and
subsequently to remove the O-acyl group by mild hydrolysis, or, as already
mentioned, to detach it in the course of the reduction. The lower alkyl
esters, such as the methyl esters and ethyl esters, of the 



carboxylic acids corresponding to the radical [err] are especially suitable
for selective 25  N-acylation but other carboxylic acid derivatives
customarily used as acylating agents. such   25 as anhydrides, halides and
mixed anhydrides, for example with carbonic acid mono-lower alkyl esters,
can also be employed. Furthermore, starting materials of the formula V can
be obtained by isomerisation of compounds of the formula I in which [err]
is acyl and [err] is hydrogen. This isomerisation, 30  which is known as
O,N-acyl migration, is carried out in a manner which is known per se, for
30 example by the action of alkaline reagents, such as an alkali metal
hydroxide, alkali metal carbonate or alkali metal bicarbonate, say sodium
hydroxide, potassium carbonate or sodium bicarbonate, or an amine, say
ammonia or benzylamine. in a lower alkanol, say methanol, or in water and
the reaction is carried out in a temperature range of from about 35   [err]
to [err]. advantageously while stirring. This isomerisation can also be
carried out in  35 an  anhydrous solvent, say benzene or toluene, at
elevated temperature. Compounds of the formula I which are obtainable
according to thc invention can be converted into other compounds of the
formula I in a manner which is known per se. Thus, the novel compounds of
the formula I in which X is hydrogen and a hydroxyl group 40     [err]
etherified according to the definition and/or [err] differs from hydrogen.
whilst Ar, Y,  40 [err] and also  n  + n2 ar e as defined under formula
I. can   be   obtained when in a compound of the formula I in which the
hydroxyl group is present as [err] and/or hydrogen is present as [err], the
hydroxyl group is converted into the ether group corresponding to the
definition for [err] and/or the hydrogen atom [err] is replaced by a
substituted or unsubstituted 45    aliphatic hydrocarbon radical. For
example, in order to introduce a radical [err] of this type, a  45 compound
of the formula I in which [err] is hydrogen is reacted  with a compound of
the formula [err] in which [err] is a     substituted  or unsubstituted
aliphatic hydrocarbon radical and [err] is   is reactive esterified
hydroxyl. Possible reactive esterified  hydroxyl groups [err] are. for
example. the groups mentioned further above for [err]. The reaction
according to the invention can be carried out in the presence or absence of
55     an inert organic solvent. Suitable inert solvents arc. for example,
hydrocarbons. such as  55 benzenne, ether-like liquids, such as
tetrahydrofurane or di-lower alkyl ethers of ethylene glycol or of
diethyene glycol. for example diethylene glycol dimethyl ether, and also
lower alkanones such as acetone or methyl ethyl ketone, and also carboxylic
acid amides. such as N,N-dimethylformamide, and   also carboxylic acid
nitiles, such as aetonitrile, and also phosphoric acid  amides, such as
hexamethylphosphoric acid triamide, and  also tetramethy-  60 lurea,
sulpholane or lower alkanols such as methanol or ethanol, or mixtures of
such solvents. Basic condensing agents, such as inorganic or organic bases
or mixtures thereof, are used in the reaction. Inoroanic bases arc, for
example, the carbonates. hydroxides or oxides of akali metals or alkaline
earth metals and also of earth metals. for example calcium 65-  carbonate,
sodium hydroxide or magnesiun oxide or calcium oxide, and also amines,  65
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13 preferably tertiary amines, such as tri-lower alkyl-amines, for example
triethylamine ethyldiisopropylamine or tris-(2hydroxy-l-propyl)-amine,
1-lower alkyl-piperidines, for example 1-ethyl-piperidine, and also alkali
metal amides, such as lithium arnide, sodium amide or potassium amide,
metal alkanolates, such as alkali metal alkanolates, for example 5  sodium
methylate or sodium ethylate or sodium tert.-butanolate, potassium
methylate or   5 potassium ethylate or potassium teit.-butanolate, and also
metal hydrides, such as akali metal hydrides, alkaline earth metal hydrides
or earth metal hydrides, for example sodium hydride, potassium hydride,
lithium hydride, calcium hydride or aluminium hydride, and also
metal-organic compounds, such as alkyl-lithium or aryl-lithium compounds,
for 10          10  example methyl-, butyl- or phenyl-lithium. When a
metal-organic compound of the said   10 type is used, the corresponding
N-metal compound can be formed in situ and in this case one of the said
hydrocarbons is appropriately used as the inert solvent. These reactions
are mple with                     carried out in a temperature range of,
for example, [err] to [err], if necessary under a blanketing gas, such as,
say, nitrogen. Dialkyl sulphates, for example diniethyl sulphate or 15
diethyl sulphate, can also be employed as compounds of the formula VI, an d
in this case the  15 reaction is carried out, for example, in solutions of
aqueous alkalis in a temperature range. of about [err] to [err]; the
reaction can be carried out in non-aqueous media, for example nethods of
in a lower akanone or an ether of the indicated typ e, and in this case it
can be advantageous to employ a condensing agent of the indicated type, for
example an alkali metal carbonate, 20  such as potassium carbonate, or a
metal-organic compound, such as, say, methyl-lithium; in   20 



to remove                   this case the reaction is preferably carried
out in a temperature range of about [err] to [err] In place of a compound
of the formula VI, it is also possible to employ an oxo compound the
formula [err] (VIa), in which [err] is the divalent radical 25
correponding to  the monovalent radical [err], under reducing conditions in
order to replace   25 a hydrogen atom [err] by an aliphatic hydrocarbon
radical. The reducing agent used is, for example, formic acid, or hydrogen
in the presence of a hydrogenation catalyst, for example Raney nickel,
platinum  oxide or palladium-on- charcoal, and also a complex metal
hydride, such as, for example, lithium aluminium 30  hydride, sodium
dihydro-[bis-(2-methoxy-ethoxy)] aluminate or tri-tert.-butoxy-aluminium
30 hydride or sodium  borohydride. This reductive alkylation is carried out
in a suitable solvent, such a lower alkanol, for example methanol or
ethanol, or an ether, such, as tetrahydrofurane or diethyl ether. If formic
acid is used as the reducing agent, this can at. the same time serve as the
solvent. These reactions are preferably carried out in a 35  temperature
range of +10 to [err] In order to convert the hydroxyl group [err] into an
ether group which corresponds to the definition of [err] in formula 1, a
compound of the formula I in which [err] is hydrogen and [err] is a
substituted or unsubstituted aliphatic hydrocarbon radical is reacted with
a compound of the formula [err] (VII), in which [err], is a substituted or
unsubstituted aliphatic, araliphatic 40  or aromatic hydrocarbon radical
and [err] is as defined above. The reaction with compounds   40 of the
formula VII in which [err] is reactive esterified hydroxyl and [err] is not
an aromatic hydrocarbon radical is advantageously carried out in a solvent,
for example of the type ding to the                   indicated above, with
the exception of water, in the presence of a basic condensing agent.
substituted                   The condensing agent used is, for example,
one of those mentioned above; however, a 45   preferred condensing agent is
a metal alkanolate, for example of the indicated type, in   45 particular
sodium methylate or sodium ethylate, o r potassium methylate or potassium
ethylate, and especially sodium tert.-butanolate and potassium
tert.-butanolate, and also a metal hydride, especially lithium hydride, or
a metal-organic compound, especially methyl-lithium or phenyl-lithium.
'With this reaction it can be advantageous first to convert 50  the
hydroxyl group [err] in situ into the corresponding metal compound and then
to react  50 the latter with the compound of the formula VII, the reaction
being carried out in an open or closed vessel and, if necessary, under a
blanketing gas, say nitrogen. If a compound of the formula VII in which
[err] is hydroxyl is employed in order to etherify the hydroxyl group
[err], the reaction is carried out in a solvent, say a halogenated 55
hydrocarbon, such as, say, methylene chloride, or an ether, say diethyl
ether, in the   55 presence of an anhydrous substance having a strongly
acid reaction, such as, say, hydrogen chloride, boron fluoride or its
adducts with ethers, or strong anhydrous acids, for example anhydrous
phosphoric acid or fluoroboric acid, or a Lewis acid, such as, say,
antimony pentafluoride or tin tetrachloride, preferably in a temperature
range of [err] to [err], in an 60   open vessel, but especially in a closed
vessel. It is also possible to use mixtures of the   60 substances having
an acid reaction which have been mentioned above, and further acids, for
example concentrated sulphuric acid and/or trifluoroacetic acid, can be
added. If the reaction is carried out with a compound of the formula VII in
which [err] is a substituted or unsubstituted aromatic hydrocarbon radical
and [err] is hydroxyl, such as, say, 65 phenol, p-cresol, m-cresol,
p-methoxyphenol, p-chlorophenol, p-nitrophenol or 2-   65    14
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condensing agent used is triphenylphosphine in the presence of an
azodicarboxylate, say a lower alkyl azodicarboxylate, for example diethyl
azodicarboxylate. The reaction is carried out in a solvent, say a lower
alkanol, such as ethanol, under anhydrous conditions and appropriately
under a blanketing gas, say nitrogen, and the 5  reaction temperature is
kept in a range of -20 to -150. The compounds of the general formula VII in
which R6 is a substituted or unsubstituted aromatic hydrocarbon radical and
[err] is a reactive esterified hydroxyl group, especially halogen, which
can be used are only those which contain at least one activating
substituent bonded to an aromatic nucleus, for example
1-chloro-2-nitrobenzene, 1-chloro-4- 10  nitrobenzene,
1-chloro-2,4-dinitrobenzene or, especially, 1-chloro-3-fluorobenzene. These
10 compounds can be reacted, for example, with alkali metal compounds, for
example sodium compounds or lithium compounds, of compounds of the general
formula I, in which [err] is a hydroxyl group, in an inert organic solvent,
for example those mentioned further above, 4    especially in
N,N-dimethylformamide, at room  temperature or moderately elevated 15
temperatures, for example at about 50-70.
15 



The reactions described above, which  roceed with participation of the
cyclic NH group and/or the hydroxyl group [err], can also be carried out at
the same time if the same radicals are introduced into both groupings. The
novel compounds of the formula I in which X is hydrogen and an acyloxy
group [err] 20  according to the definition and R2 is a substituted or
unsubstituted aliphatic hydrocarbon   20 radical and Ar, Y, [err], [err]
and also [err] are as defined under formula I can also be obtained when, e)
a compound of the formula I in which the hydroxyl group is present as [err]
and a substituted or unsubstituted aliphatic hydrocarbon radical is present
as [err] and Ar, Y, [err], [err] 25  and also [err] are as defined under
formula I is reacted with a carboxylic acid of the   25 formula [err] 30
in which R is a substituted oi unsubstituted aliphatic. cycloaliphatic,
aromatic or araliphatic  30 hydrocarbon radical, or with a reactive
derivative thereof. The reaction with a free acid of the formuia VIII can
be carried out, for example, by heating the reactants, with removal of the
water formed, such as with the formation of azeotropic water/solvent
mixtures. Suitable solvents are, for example, butanol, benzene or 35
xylene and the reaction can be carried out: in the presence of further acid
substances,  35 preferably esterifying acid substances,  for  example
concentrated sulphuric acid, thionyl chloride, benzenesulphonic acid,
p-toluenesulphonic acid, chlorosulphonic acid, phosphor- ic acid or
perchloric acid. a                i Furthermore, the acylation with a
carboxylic acid of the formula VIII can be carried out 40  in the presence
of a condensing agent, such as a carbodiimide, for example N,N'-  40
dicyclohexyl-carbodiimide, or a suitable carbonyl compound, such as
carbonyldiimidazole, and such reactions are carried out in an inert
anhydrous reaction medium. Preferably, however, a compound of the formula I
having the definition given above is reacted with a reactive derivative of
an acid of the formula VIII. Such a derivative is, 45  especially, an
anhydride, say a mixed or inner anhydride, of such an acid, and also a   45
reactive ester, as well as an organic silyl or stannyl ester, or a reactive
amide of such an acid. A mixed anhydride is, for example, an anhydride
which is formed with a derivative, for example an ester, of a
halogenoformic acid, for example of chloroformic acid, such as a lower
alkyl chloroformate, for example isobutyl chloroformate, and' also with a
hydrogen 50  halide acid, for example hydrochloric acid or hydrobromic
acid, and also with hydrazoic  50 acid; anhydrides with the latter are the
corresponding acid halides, for example acid chlorides or acid bromides,
and acid azides. Inner anhydrides are, for example, the ketenes
corresponding to the acid of the formula VIII or the lactones corresponding
to suitable hydroxycarboxylic acids.     '' 55     Reactive esters of
carboxylic acids of the formula VIII are, for example, esters with lower
55 alkanols which. in the [err]-position, containan electron-withdrawing
group, such as a cyano group, for example with. cyanomethanol, with phenols
or phenyl-lower alkanols, such as benzyl alcohols, which are unsubstituted
or substituted, for example by nitro or halogen, such as chlorine, for
example. phenol, 4-nitrophenol, 2,3,4,5.6-pentachlorophenol or 60
4-nitrobenzyl alcohol, or with suitable N-hydroxy-carboxylic acid amides or
acid imides. for  60 example N-hydroxy-succinimide or N-hydroxyphthalimide.
Suitable silyl and stannyl esters are, in particular, silyl or stannyl
esters trisubstituted by aliphatic groups. such as tri-lower alkyl-silyl or
-stannyl esters, for example the. trimethylsilyl esters or
tri-n-butyl-stannyl esters. 65     Reactive amides of acids of the formula
VIII are, for example, the corresponding N-acyl 65    14     15
1 585 133                                   15 compounds of
aza-lieterocyclic compounds, such as I-acyl-imidazolides or 3-acyl-
hydantoins which are unsubstituted or substituted in the 1-position and/or
5-position, for nol, under                   example by lower alkyl, for
example 3-acyl-1,5,5-trimethyl-hydantoin, and also the a, and the
corresponding N,N-di-acyl-amides of carboxylic acids, especially of lower
alkanecarboxylic 5  acids, for example formic acid or acetic acid.
5 substituted                     The abovementioned reactive derivatives
of a carboxylic acid of the formula VIII can be employed as such or can be
formed under the conditions of the reaction, for example from the free
carboxylic acid or another derivative thereof in the presence of a suitable
reagent which effects formation of the reactive derivative, for example of
an anhydride or of a ene. These   10          10  reactive cster or amide.
10 The reaction of compounds, according to the definition, of the formula I
with carboxylic acids of the formula VIII, or derivatives thereof, is
carried out in a manner which is known 



her above,                   per se, usually in the presence of a solvent,
it being possible for a suitable esterifying agent y elevated
at the same time to serve as the solvent, and, if necessary, in the
presence of, for example, 15  acid binding agents and/or catalysts, with
cooling or warming, for example in a temperature   15 range of about [err]
to about 150, in a closed vessel and/or in an inert gas atmosphere, for
example a nitrogen atmosphere. The reaction with symmetrical or mixed
anhydrides, such as acid halides, can be carried out in the presence of
agents which influence the acylation, the agents used being, for 20
example, acid-binding agents, such as inorganic and also organic bases, and
also mixtures   20 an also be                    thereof, or acid agents
(for example when acid halides, for example acid chlorides, are used), such
as organic acids, which at the same time can also serve as the solvent.
Inorganic bases are, for example, the carbonates, hydroxides or oxides of
alkali metals or alkaline earth metals, and also earth metals, for example
calcium carbonate, sodium hydroxide or 25  magnesium metal, and also
amines. preferably tertiary amines, such as tri-lower alkyl   25 amines,
for example triethylamine, ethyl-diisopropylamine or
tris-(2-hydroxy-1-propyl)- amine, I-lower alkyl-piperidines, for example
1-ethylpiperidine, or bases of the pyridine type, for example pyridine or
picoline, or 4-dimethylamino-quinoline, and also mixtures thereof. Suitable
organic acids are, for example, strong organic carboxylic acids, such as
araliphatic   30         30  strong, substituted or unsubstituted
carboxylic acids, for example trifluoroacetic acid.   30 In order to
increase the rate of reaction and/or to lower the reaction temperatures, it
can be advantageous to add to the reaction mixture further substances,
preferably substances. rmation of                    having a catalytic
action and in particular acid substances, such as inorganic acids or
benzene or                    derivatives thereof, for example hydrogen
chloride, sulphuric acid, phosphoric acid, thionyl 35  chloride, perchloric
acid, phosphorus oxychloride or phosphorus pentachloride, and also   35
strong organic sulphonic acids and carboxylic acids, for example
methanesulphonic acid, phosphor-                    benzenesulphonic acid,
p-toluenesulphonic acid. 4-chlorosulphonic acid or 3- nitrobenzenesulphonic
acid or trifluoroacetic acid, as well as the acids iof the fonnula VIII
carried out                   corresponding to the anhydrides, and also
Lewis acids, for example antimony pentafluoride 40  and also boron
trifluoride or its adducts with ethers. Moreover, the addition of
carboxvlic   40 iimidazole,                   acid salts corresponding to
an acid of the formula VIII, such as of alkali metal salts, alkaline earth
metal salts or earth metal salts, and also of corresponding heavy metal
salts, for example zinc salts, tin salts, antimony salts or lead salts, as
well as of unsubstituted or rivative is,                 N-substituted
ammonium salts of acids of the formula VIII can have a favourable influence
and also a   45          45  on the acylation.
45 Ketenes, as inner anhydrides, can customarily be used without additional
reagents but, ivative, for                 furthermore, can also be used in
the presence of an acid condensing agent and in the , such as a
presence of a suitable solvent. a hydrogen                      The
acylation with the aid of reactive amides of acids of the formula VIII is
appropriately 50  carried out in the presence of a condensing agent, such
as of a basic agent, for example of an   50 anhydrous alkali metal
carbonate, hydroxide or oxide or alkaline earth metal carbonate, hydroxide
or oxide, or especially of an alkali metal amide or lower alkanolate,
alkaline to suitable                  earth metal amide or lower alkanolate
or earth metal amide or lower alkanolate, for example sodium amide or
potassium amide or lithium methanolate. ethanolate or, with lower  55
55  especially, tert.-butanolate, sodium methanolate, ethanolate or, in.
particular, tert.-   55 butanolate or aluminium methanolate, ethanolate or,
in particular, tert.-butanolate. Reactive esters, as acylating agents, can
be used in the presence of basic reagents, for jr halogen,
example those mentioned above, and also in the presence of acid condensing
agents. The )phenol or                   latter are, inter alia, organic
sulphonic acids, for example p-toluenesulphonic acid, and also imides, for
60          60  mineral acids, for example phosphoric acid or an acid which
is derived therefrom and is   60 nnyl esters                   obtainable
by partial hydrolysis phosphorus oxychloride with water. as tri-lower
Acyl compounds of the formula I in which [err] is acyl and which are in the
cis-configuration or the trans-configuration can also be obtained by means
of those esterification methods which are associated with an inversion of
configuration. Thus, for 65  example, an acyl compound of the formula I in
the cis-configuration can be obtained from a   65    16
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the definition, of the formula I in the trans-configuration by
esterification with a lower alkanoic acid, such as formic acid, acetic acid
or propionic acid, oran arylcarboxylic acid, such as benzoic acid, in 'the
presence of triphenylphosphine and an azodicarboxylate, say diethyl
azodicarboxylate, in an inert solvent, say tetrahydrofur- 5  ane. In this
case the reaction is carried out in a temperature range of [err] to [err]
and   5 preferably of [err] to +30, if appropriate under a blanketing gas,
say nitrogen. The corresponding compounds of the formula I can be prepared
'by reacting a 



corresponding compound of the formula II, which in each case can also be in
the cis-configuration or trans-configuration, with a compound of the
formula III as described 10  above.
10 The novel compounds of the formula I in which X is the oxo radical and
[err], Ar, Y, [err], [err], and also [err] are as defined under formula I,
but [err] preferably differs from hydrogen, can also be prepared when, f) a
corresponding compound of the formula I in which X is hydrogen and the
hydroxyl. group and [err], Ar, Y. [err], [err] and also [err] are as
defined 15  under formula I, but R2 preferably differs from hydrogen, is
oxidised. The oxidation can be 15 carried out, for example, by the methods
mentioned for the preparation of starting materials of the formula IV, and
especially by the Oppenauer method. Conversely, 'the novel compounds of the
formula I in which X is hydrogen and, as the radical [err], the hydroxyl
group, and [err], Ar, Y, [err], [err] and also [err] are as defined 20
under formula I can also be prepared when,
20 g) a corresponding compound of the formula I in which X is the oxo
radical is reduced. The methods which can be used for the reduction are,
again, the methods mentioned for the. preparation of corresponding starting
materials of the formula IV. The reaction sequence comprising the oxidation
and the subsequent stereospecific reduction, for example by the 25  methods
indicated above, provides a possibility in the case of the end products of
the   25 formula I also, as in the case of the starting materials of the
formula IV, for converting trans-hydroxy compounds of the formula I in good
yield into cis-hydroxy compounds of the formula I.       .. Furthermore,
substituents present in resulting compounds of the formula 1 can be 30
converted into other substituents according to the definition.
30 Thus, for example, unsaturated substituents, such as lower alkenyl, in
resulting compounds can be reduced, for example by treatment with
catalytically activated hydrogen. . A free carboxyl group can be'
esterified or amidated in a conventional manncr, for example by treatment
with an alcohol in the presence of an acid or with a diazo compound 35  or,
respectively, by reaction with ammonia or with a' primary or secondary
amine, if. 35 necessary in the presence of a water-binding agent, such as
dicyclohexylcarbodiimide, or by converting the carboxyl group into a
halogenocarbonyl group, for example a chlorocar- bonyl group, and. treating
this with an alcohol or a corresponding metal compound, for example an
alkali metal compound, or, respectively, reacting it with ammonia or with a
40  primary or secondary amine. .                                    . 40
In compounds having an esterified carboxyl group, the latter can, in a
conventional manner, be converted into the free carboxyl group, for example
by hydrolysisi preferably in the presence of a suitable base or acid, for
example of a strong mineral acid, or converted into the corresponding
carbamoyl group, for example by ammonolysis or aminolysis. 45    Compounds
containing a carbamoyl group can be dehydrated to the corresponding cyano
45 compounds in a conventional manner, for example by the action of
dehydrating agents, such as phosphorus pentoxide or phosphorus oxychloride,
preferably at higher tempera-' tures. Compounds containing a cyano group
can, in a conventional manner, be saponified to 50  the corresponding
carbamoyl compounds or directly to the carboxyl compounds. for  50 example
in the presence of a concentrated mineral acid. or alcohlolised to the
corresponding compounds containing an esterified carboxyl group, for
example by the addition of alcohols in the presence of an anhydrous acid,
such as hydrogen chloride, and subsequent hydrolysis  ' of the imido-ester
formed.                           ' 55   As in the case of the processes of
preparation. care must also be taken when carrying out  55 the additional
steps that undesired side reactions which could resuit 'in the conversion
of the groupings present, especially in an acyl group [err] being detached,
are 'avoided. The reactions described above can, as desired, be carried out
at the same time or consecutively and can also be carried out in any
desired sequence. If necessary they are carried out in the    ' 60
presence of diluents, condensing agents and/or agents having a catalytic
action, at reduced' 60 or elevated temperature,. in a closed vessel under
pressure and/or in an inert gas atmosphere. Depending on the process
conditions and the starting materials, the novel compounds are obtained in
the free form or in the form of their salts, which the invention also
comprises, 65  and the novel compounds or salts thereof can also be in the
form of hen ihydrates,  65    17                                        1
585 133                                        17 monohydrates,
sesquihydrates or polyhydrates. Acid addition salts of the novel compounds
can be converted in a manner which is known per se, for example by
treatment with basic 



agents, such as alkali metal hydroxides, alkali metal carbonates or alkali
metal bicarbonates ahydrofur-                  or ion exchangers, into the
free compounds and these, in turn, if they contain acid +600 and   5
5  substituents, such as phenolic hydroxyl groups or carboxyl groups, can
be converted by   5 ogen                        means of suitable strong
basic substances into salts with bases. On the other hand, resulting free
bases can form acid addition salts with organic or inorganic acids, for
example with the be in the                . abovementioned acids. The acids
and bases used to prepare acid addition salts and salts described
with bases are, in particular, those which are suitable for the formation
of pharmaceutically 10         10  acceptable salts.
10 These or other salts, especially acid addition salts of the novel
compounds, for example hydrogen,                   picrates or
perchlorates, can also be used for purification of the resulting free bases
by converting the free bases into salts, separating off and purifying these
salts and again setting the bases free from the salts. 15    Depending on
the choice of the starting materials and the procedures, the novel   15 of
starting                 compounds can be in the form of optical antipodes
or racemates or, if they contain at least two asymmetrical carbon atoms,
can also be in the form of mixtures of racemates. Resulting mixtures of.
racemates can be separated, on the basis of the physico-chemical as defined
differences between the diastereoiners, into the two stereoisomeric
(diastereomeric) 20  racemates in a known manner, for example by
chromatography and/or fractional  20 crystallisation. ned for the
Resulting racemates can be resolved into the antipodes by methods which are
known per se, for example by recrystallisation from an optically active
solvent, by treatment with ple by the                  suitable
microorganisms or by reaction with an optically active substance,
especially an icts of the   25        25  acid, which forms salts with the
racemic compound and separation of the mixture of salts  25 converting
obtained in this way, for example on the basis of the different
solubilities, into the inds of the                 diastereomeric salts,
from which the free antipodes can be set free by the action of suitable
agents. Examples of optically active acids which are particularlv commonly
used are the D I can be                   and L forms of tartaric acid,
di-o-tolyl tartaric acid, malic acid, mandelic acid, 30         30
camphor-sulphonic acid, glutamic acid. aspartic acid or quinic acid.
Advantageously, the   30 more active of the two antipodes is isolated.
hydrogen.                     Depending on the process conditions and the
starting materials, the end products of the formula I are obtained in the
form of pure isomers or in the form of mixtures of isomers. Such mixtures
can be, for example, mixtures of compounds in the cis-configuration and 35
trans-configuration.
35 nide, or by                    Mixtures of isomers of the above type are
separated into the pure isomers in a chlorocar-
conventional manner, for example by means of crystaliisation and/or
chromatographic pound, for                   methods, say by means of a
silica gel column using conventional solvent mixtures as the eluants.
Resulting cis-isomers can be converted into trans-isomers in a conventional
40  manner, for example by treatment of a solution of a cis-isomer, say in
acetic acid or  40 methanol, in the presence of catalytic amounts of heavy
metal salts, say mercury acetate, or eferably in                  by
treatment of a solution of the cis-isomer in a hydrocarbon, say benzene,
with azo converted                   compounds, say azodiisobutyronitrile
and subsequent treatment with a solution of iodine in a solvent, for
example a hydrocarbon, such as benzene or nitrobenzene. Furthermore, the 45
conversion can be effected by treatment of a solution of the cis-compound
in an acid, say   45 ing agents,                 acetic acid, which
contains small amounts of a strong acid, say perchloric acid. Resulting
trans-isomers can be convened into the cis-isomers in a conventional
manner, say by irradiating a solution of the trans-isomers in a
hydrocarbon, such as benzene, which can contain an activator, say diphenyl
sulphide, by means of short-wave light, say the light ounds, for. 50
50  from a mercury vapour high pressure lamp. Furthermore, a compound of
the formula 1  50 which is in the trans-configuration and in which [err] is
as defined above. for example is acyl, of alcohols                 can be
converted into the corresponding compound in the cis-configuration by the
action of a lower alkanol, say ethanol, in the presence of an alkali metal
salt, for example potassium acetate, or of an alkaline earth metal salt,
for example calcium carbonate. arrying out  55         55    The invention
also relates to those embodiments of the process in which is employed in
55 the form of a salt. The starting materials used for carrying out the
reactions according to the invention are appropriately those which lead to
the groups of end products mentioned in particular initially and especially
to the end products specifically described or singled out, for example at
reduced   60        60  starting materials can be in the cis-configuration
or the trans-configuration.       60 inert gas                    The new
compounds can be used, for example, in the form  of pharmaceutical
compositions which are suitable for enteral, for example oral or rectal, or
parenteral administration and contain a therapeutically effective amount of
the active compound, if comprises,                  desired together with
pharmaceutically acceptable excipients, which excipients can be nihydrates,
65         65  inorganic or organic, and solid or liquid. Thus, tablets or
gelatine capsules are used which   65  
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18 contain the active compound, i.e. a compound of the formula I or a
pharmaceutically acceptable salt thereof, together with diluents, for
example lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or
glycine, and/or lubricants, for example silica, talc or stearic acid or
salts thereof, such as magnesium. stearate or calcium stearate, and/or 5
polyethylene glycol. Tablets can also contain binders, for example
magnesium aluminium    5 silicate, starches, such as maize starch, wheat
starch, rice starch or arrowroot, gelatine, tragacanth, methyicellulose,
sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and, if desired,
disintegrating agents, for example starches, agar or alginic acid or a salt
thereof, such as sodium alginate, and/or effervescent mixtures, or
adsorbents, dyestuffs, 10  flavourings and sweeteners. Furthermore, the new
pharmacologically active compounds   10 can be used in the form of
compositions which can be administered parenterally or in the form of
infusion solutions. Such solutions are preferably isotonic aqueous
solutions or suspensions and, for example ..in the case of lyophilised
formulations which contain the active compound on its own or together with
an excipient, for example mannitol, these can 15  be prepared prior to use.
The pharmaceutical compositions can be sterilised and/or contain   IS
auxiliaries, for example preservatives,. stabilisers, wetting agents and/or
ernulsifiers, solubilisng agents, salts for regulating the osmotic pressure
and/or buffers. The present pharmaceutical compositions, which, if desired,
can contain further pharmacologically active substances, are prepared in a
manner which is known per se, for example by means of 20  conventional
mixing, granulating, dragde-making, dissolving or lyophilising processes,
and   20 contain from about 0.1% to 100% and especially from about 1% to
about 50% of the active compound and lyopholisates contain up to 100% of
the active compound. The dosage can depend on various, factors, such as the
mode of application, the species, the age and/or the state of health of the
individual. The doses to be administered per day 25  are, for oral
administration, between about 0.5 mg/kg and about 50 mg/kg, and for  25
warm-blooded animals weighing about 70 kg in particular are between 0.05
and about 3.0 g, The examples which follow serve to illustrate the
invention; temperatures are given in degrees centigrade.. 30  Example  1
.                       30 4.5 g (0.015 mol) of 3-hydroxy
-chloro-l-([err]-trichloroethoxycarbonyl)-pyrrolidine are dissolved in 45
ml of 90% strength acetic acid and the solution is treated while cooling
with an ice/water bath, with 4.5 g of zinc dust in portions. The mixture is
stirred for one hour at room temperature and then filtered by means of a
filter aid based on diatomaceous 35  earth and the filtrate is evaporated
to dryness under a high vacuum, crude 3-hydroxy-4-   35 chloro-pyrrolidine
being obtained as a white residue. The resulting crude product. is taken up
in 200 ml of acetonitrile and the solution is heated together with 2.85 g
(0.03 mol) of phenol and 60 ml of 2 N sodium hydroxide solution for 15
hours under reflux. After cooling, the reaction mixture is concentrated to
about half its 40  volume under a water pump vacuum and is then diluted
with water and extracted by   40 shaking with 3 times 100 ml of methylene
chloride. The organic phase is washed 3 times with I N sodium hydroxide
solution and 3 times with aqueous sodium chloride solution, dried over
sodium sulphate and evaporated under a water pump vacuum. The oily residue
is dissolved in a little chloroform and purified on a small silica gel
column. Trans-3-hydroxy-4- 45  phenoxy-pyrrolidine is isolated by elution
with a chloroform/methanol mixture (1:1) and   45 with a solution of
fumaric acid in methanol/ether this gives a neutral fumarate with a melting
point of 145-146. 3-Hydroxy-4-chloro-l-[[err]-trichloroethoxycarbonyl
-pyrrolidine, which is used as the starting material, can be prepared as
follows: 50       a) 40.0 g (0.25 mol) of N-benzyl-3-pyrroline are
dissolved in 400 ml of benzene. 53.0 g   50 (0.25 mol) of
2,2,2-trichloroethyl chloroformate are introduced into this solution in the
course of 30 minutes, at 0 and under a nitrogen atmosphere. The reaction
mixture is stirred for a further 1 hour at [err], then washed at room
temperature twice with, in each case, 100 ml of a mixture of water and 2 N
hydrochloric acid (3:1) and then twice with water, dried over 55   sodium
sulphate and evaporated under a water pump vacuum. The oily residue is
distilled   55 under a high vacuum  and, after 24 g of benzyl chloride has
been separated off, N-([err]-trichloroethoxycarbonyl)-3-pyrroline with a
boiling point of 84-[err]/0.12 mm Hg is obtained. b)  12 ml of 90% strength
hydrogen peroxide (0.48 mol) are dissolved in 40 ml of 60   methylene
chloride and the solution is treated at 0 with 63.5 ml (0.45 mol) of
trifluoroacetic  60 anhydride. After stirring for 15 minutes at 0, the
solution is added dropwise to a suspension, which is kept at 00, of 196 g
of anhydrous disodium hydrogen phosphate in 800 



ml of methylene chloride, in which 41.8 g (0.17 mol) of
N-([err]-trichloroethoxycarbonyl)- 3-pyrroline has been dissolved.
Subsequently, the reaction mixture is stirred for 2 hours at 65   room
temperature and then stirred into 900 ml of water and the resulting mixture
is stirred   65    19                           1 585 133 for a further one
hour. The organic phase is separated off and the aqueous phase is extracted
by shaking with 3 times 200 ml of methylene chloride; the combined organic
phases are washed successively with aqueous sodium chloride solution,
aqueous iron-II sulphate solution and then with water, dried over sodium
sulphate and evaporated under a water pump vacuum, whereupon
3,4-epoxy-l-([err]-trichloroethoxycarbonyl)-pyrrolidine   5 it, gelatine,
is obtained in the form of white crystals with a melting point of 52-55. c)
4.0 g of 3,4-epoxy-l-([err]-trichloroethoxycarbonyl)-pyrrolidine are
dissolved in 15 ml of dioxane, and the solution is treated with 50 ml of 6
N hydrochloric acid. The slightly dyestuffs,                  exothermic
reaction is kept at room temperature by means of a water bath, and the
reaction compounds   10           10  mixture is stirred for 15 hours, then
diluted with water and extracted 3 times with l00 ml of   10 methylene
chloride. The organic phase is washed with 0.1 N sodium hydroxide solution
and olutions or                   then with aqueous sodium  chloride
solution, dried over sodium  sulphate and. then evaporated to dryness,
first under a water pump vacuum and then under a high vacuum, 1, these can
3-hydroxy-4-chloro-l-([err]-trichloroethoxycarbonyl)-pyrrolidine being
obtained as a I/or contain   15        15  slightly yellow oil.
-        15 Example 2 2.6 g (0.01 mol) of the
3,4-epoxy-l-([err]-trichloroethoxycarbonyl)-pyrrolidine described in
Example 1 are heated together with 1.88 g (0.02 mol) of phenol and 10 ml of
1 N sodium 20  hydroxide solution in 30 ml of acetonitrile for 5 hours
under reflux. After cooling, the   20 reaction mixture is diluted with
water and extracted 3 times with methylene chloride, and the organic phase
is washed twice with 2 N'sodium hydroxide solution and then once with the
species,                  water, dried over sodium sulphate and evaporated
under a water pump vacuum. The resulting oil crystallises from  methylene
chloride/hexane and gives trans-3-hydroxy-4- 25
phenoxy-l-([err]-trichloroethoxycarbonyl)-pyrrolidine with a melting point
of 100-[err].  25 1.77 g (0.005 mol) of the resulting
trans-3-hydroxy-4-phenoxy-l-([err]- trichloroethoxycarbonyl)-pyrrolidine
are dissolved in 20 ml of 90% strength acetic acid and the solution is
treated at [err] with 2 g of zinc dust in portions. The reaction mixture is
then stirred at room temperature for one hour and filtered through a layer
of diatomaceous earth 30          30  and the filtrate is rendered alkaline
with concentrated sodium hydroxide solution and   30 extracted 3 times with
ether. The organic phase is washed with water, dried over calcium hile
cooling                  chloride and evaporated under a water pump vacuum,
and trans-3-hydroxy-4-phenoxy- pyrrolidine is obtained in the form of the
crude base. which crystallises from methylene chloride/hexane; melting
point 120-[err]. The neutral fumarate. of this compound, vhich has 35  a
melting point of 144-146, is obtained by reaction with a solution of
fumaric acid in  35 methanol/ether. Example 3 out half its
21.9 g (0.1 mol) of 3,4-epoxy-l-carbobenzyloxy-pyrrolidine [S. Oida et al.,
Chem. Pharm. 40  Bull., 18 (12), 2478 (1970)] are dissolved, together with
18.8 g (0.2 mol) of phenol and 100  40 ml of 2 N sodium hydroxide solution
(0.2 mol) in 300 ml of acetonitrile. The reaction mixture is heated under
reflux for 5 hours and after cooling is diluted with 600 ml of water ly
residue is                 and extracted by shaking with methylene
chloride. The organic phase is washed with 2 N -hvdroxy-4-
sodium hydroxide solution and then with water, dried over sodium sulphate
and evaporated e (1:1) and   45         45   under a water pump vacuum and
trans-3-hydroxy-4-phenoxy-l-carbobenzyloxy-pyrrolidine   45 rate with a
is obtained in the form of a pale' yellow oil. 28.2 g (0.09 mol) of
trans-3-hydroxy-4-phenoxy-l-carbobenzyloxy-pyrrolidine are dis- solved in
280 ml of ethanol and hydrogenated in the presence of 3 g of a 5%. strength
palladium-on-charcoal catalyst under normal pressure and at room
temperature. After the 50   absorption of hydrogen has ceased, the catalyst
is filtered off by means of diatomaceous  50 earth and the filtrate is
evaporated under a water pump vacuum. The residue is crystallised from
methanol/ether and gives.trans-3-hydroxy-4-phenoxy-pyrrolidine with a
melting point of 120- [err]. The crystalline neutral fumarate with a
melting point of 145-146 is obtained by reacting the base with a solution
of fumaric acid in methanol/ether. Example 4 Analogously to the procedure
described in Example 3, crystalline trans-3-hydroxy-4-(p-
carbamoyl-phenoxy)-l-carbobenzyloxy-pyrrolidine with a melting point of
190-[err] is obtained from 5.0 g (0.023 mol) of
3,4-epoxy-l-carbobenzyloxy-pyrrolidine and 6.25 g 60  (0.046 mol) of
4-hydroxy-benzamide, after recrystallisation of the product from methylene
60 



chloride/methanol. After the hydrogenation, which is carried out
analogously to Example 3, of 0.07 mol of this compound,
trans-3-hydroxy-4-(p-carbamoyl-phenoxy)-pyrrolidine is obtained in the form
of white crvstals with a melting point of 182-[err], after
recrystallisation r 2 hours at                  from  methylene
chloride/methanol. The neutral fumarate prepared from this product 65
crystallises from methanol/ether; melting point 202-203.
65    20                                                1585 133
20 Example 5 Analogously to the procedure described in Example 3,
trans-3-hydroxy-4-(p-methoxy- phenoxy)-1-carbobenzyloxy-pyrrolidine is
obtained in the form of a pale yellow oil from 5.0 g (0.023 mol) of
3,4-epoxy-l-carbobenzyloxy-pyrrolidine and 5.7 g (0.046 mol) of 5
hydroquinone monomethyl ether. After the hydrogenation, which is carried
out analogous-   5 ly to Example 3, of 0.021 mol of this compound,
trans-3-hydroxy-4-(p-methoxy-phenoxy)- pyrrolidine with a melting point of
126-1280 is obtained after recrystallisation of the crude base from
methanol/ether. The neutral fumarate prepared from this product
crystallises from methanol/ether; melting point 168-169. 10
.                              10 Example 6:                .
; Analogously to the procedure described in Example 3,' trans-3-hydroxy-4-
(I- naphthyloxy)-l-carbobenzyloxy-pyrrolidine with a melting point of
122-[err] is obtained from 5.0 g (0.023 mol) of
3,4-epoxy-1-carbobenzyloxy-pyrrolidine and 6.6 g (0.046 mol) of.: 15
1-naphthol, after recrystallisation of the product from methylene
chloride/hexane. After the   15 hydrogenation, which is carried out
analogously to Example 3, of 0.015 mol of this compound,
trans-3-hydroxy-4-(1-naphthyloxy)-pyrrolidine with a melting point of
116-118 is obtained after recrystallisation of the crude base from
methanol/ether. The neutral fumarate prepared from  this product
crystallises from  methanol/ether; melting point 20  120-122.
20 Example 7: Analogously to the procedure described in Example' 3,
trans-3-hydroxy-4-(o-methyl- phenoxy -1-carbobenzyloxy-pyrrolidine is
obtained from 10 g (0.046 mol) of 3,4-epoxy-l- 25
carbobenzyloxy-pyrrolidine and 9.8 g (0.092 mol) of o-cresol; after
recrystallisation from    25 ether/hexane, the product is obtained in the
form of crystals with a melting point of 80-83; After the hydrogenation,
which is carried put analogously to Example 3, of 0.036 mol of this
compound, trans-3-hydroxy-4-(o-methyl-phenoxy)-pyrrolidine with a melting
point of 100-[err] is obtained after recrystallisation of the crude base
from ether. The neutral 30  fumarate prepared from this product
crystallises from methanol/ether; melting point 82-[err].  30 Example 8:
Analogously to the procedure described in Example 3, trans-3-hydroxy-4-(3
,4-dimethyl phenoxy)-l-carbobenzyloxy-pyrrolidine is obtained in the form
of a pale yellow oil from 15g 35  (0.068 mol) .of
3,4-epoxy-1-carlbobenzyloxy-pyrrolidine and 16.7 g of 3,4-dimethylphenol.
35 After the hydrogenation, which is carried out analogously to Example 3,
of of 0.012 mol of this compound, crystalline
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-pyrrolidine with a melting point of
97-99 is obtained after recrystallisation of the crude product from
methanol/ether. The neutral fumarate prepared from  this product
crystallises from 40  methanol/ether; melting point 158-159.
40 Example 9. 21.4 g (0.06 mol) of the
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-1-carbobenzyloxy- piperidine
described in Example 19 are dissolved in 4.8 g (0.06 mol) of pyridine and
the 45  solution is treated dropwise, at room temperature, with 18.4 g
(0.18 mol) of acetic  45 anhydride. After the addition has ended, the
mixture is stirred at room temperature for 20 hours and then poured into
200 ml of ice water. The white product which has precipitated is filtered
off, washed with water, then with methanol and finally with ether and dried
at [err] under a high vacuum, whereupon
trans-3-acetoxy-4-(3,4-dimethyl-phenoxy)-l- 50  carbobenzyloxy-piperidine
is obtained in the form of white crystals with a melting point of  50 [err]
16.0 g (0.04 mol) of trans
3-acetoxy-4-(3,4-dimethylphenoxy)-l-carbobenzyloxy- piperidine are
dissolved in 400 ml of methanol and hydrogenated in the presence of 1.5 g
of a 5%  strength palladium-on-charcoal catalyst under normal pressure.
After the reaction has 55  ended, the catalyst is filtered off by means of
a layer of diatomaceous earth and the filtrate 55 is evaporated under a
water pump vacuum, whereupon trans-3-acetoxy-4(3,4-
dimethylphenoxy)-piperidine is obtained in the form of a yellow oil.
Reaction of the base with fumaric acid in ethanol/ether gives the
crystalline acid fumarate with a melting point of 



170-1720. 60
60 Example 10: naphthyloxy)-1-carbobenzyloxy-piperidine is obtained in the
form of a reddish oil from 17.5 0.075 mol) of
3,4-epoxy-1-carbobenzyloxy-piperidine and 21.6 g (0.15 mol) of 1-naphthol.
65  The hydrogenation, which is carried out analogously to Example 14, of
0.05 mol of this. 65    21                                       1 585 133
21 compound gives trans-3-hydroxy-4-(1-naphthyloxy)-piperidine in the form
of the crude base. The acid fumarate prepared therefrom  with fumaric acid
crystallises from from 5.0                   methanol/ether; melting point
242-[err]. mol) of 5  Example l1
5 Analogously to the procedure described in Example 2,
trans-3-hydroxy-4-phenylthio-l- ([err]-trichloroethoxycarbonyl)-pyrrolidine
is obtained in the form of a yellow oil from 10.8 g (0.04 mol) of the
3,4-epoxy-l-([err]-triclhloroethoxycarbonyl)-pyrrolidine described in
Example lb) and 8.8 g (0.08 mol) of thiophenol. After the treatment of 0.03
mol of this 10  compound with zinc dust in glacial acetic acid, which
treatment is carried out analogously to   10 Example 2,
trans-3-hydroxy-4-phenylthlio-pyrrolidine is obtained after crystallisation
of the product from methylene chloride/ether. The crystalline neutral
fumarate with a melting point of 140-141 is prepared by reacting the free
base with a solution of fumaric acid in 6 mol) of
methanol/ether. After the   15         15 Example 12: 5.7 g (0.018 mol) of
trans-3-hydroxy-4-chloro-l-([err]-trichloroethoxycarbonyl)- piperidine are
dissolved in 60 ml of 90% strength acetic acid and the solution is treated,
ing point                   while cooling with an ice-water bath, with 4.7
g of zinc dust in portions and the reaction 20          20  mixture is
subsequently stirred for 3 hours at room temperature and then filtered
through a   20 layer of diatomaceous earth and the filtrate is evaporated
to dryness under a high vacuum, crude trans-3-hydroxy-4-chloro-piperidine
being obtained as a white residue. The resulting crude product is taken up
in 300 ml of acetonitrile and the solution is heated together with 3.4 g
(0.036 mol) of phenol and 100 ml of.2 N sodium hydroxide solution for 25
15 hours under reflux. The cooled reaction mixture is evaporated to about
1/3 of the 25 original volume under a water pump vacuum, then diluted with
water and extracted by shaking with 3 times 200 ml of methylene chloride.
The organic phase is washed 3 times with I N sodium hydroxide solution and
twice with a saturated aqueous solution of sodium e neutral
chloride, dried over sodium sulphate and evaporated under a water pump
vacuum. The oily. 30  residue is dissolved in a little chloroform and the
solution is introduced on to a small silica   30 gel column.
Trans-3-hydroxy-4-phenoxy-piperidine is isolated by elution with a
chloroform/ methanol mixture (1:1), after evaporation of the solvent. and.
with fumaric acid, this product forms a neutral fumarate with a melting
point of 180-[err].
Trans-3-hydroxy-4-chloro-l-([err]-trichloroethoxycarbonyl)-piperidine.
which is used as 35  the starting material, can be prepared as follows:
35 124.5g (1.5 mol) of 1.2,5,6-tetrahvdropyridine are dissolved in 1.200 ml
of benzene. 124 e with a                    g of sodium bicarbonate are
introduced into this solution and the mixture is then cooled to 0 under a
nitrogen atmosphere and, at this temperature. is treated slowly dropwise in
the ses from                    course of 31/2 hours with a solution of 316
g (1.5 mol) of 2.2.2-trichloroetlivl.chloroformate 40   in 250 ml of
benzene. The resulting white suspension is subsequently stirred for a
further 15  40 hours at [err] and then poured into 2,000 ml of ice-water.
The benzene phase is separated off and the aqueous phase is extracted by
shaking with twice 1,000 ml of methylene chloride; enzyloxy-
the combined organic phases are washed with I N hydrochloric acid and then
with a saturated solution of sodium chloride, dried over sodium sulphate
and evaporated under a of acetic  45          45  water pump  vacuum,
whereupon  l-([err]-trichloroethoxycarbonyl)-1,2,5,6-  45
tetrahydropyridine is obtained as a slightly reddish oil. 100 g (0.38 mol)
of 1-([err]-trichloroethoxvcarbonyl)-l,2,5,6-tetrahydropyridine are
dissolved in 1,200 ml of methylene chloride and the solution is treated
with 157 g (0.77 mol) of 85% strength m-chloroperbenzoic acid in portions.
The slightly exothermic reaction is point of  50          50   kept at room
temperature by means of a water bath. After the addition has ended (which
50 takes about 2 hours), the reaction mixture, in which a white suspension
forms, is stirred for a further 15 hours at room temperature. The
m-chlorobenzoic acid which has precipitated is filtered off and the
filtrate is washed. with a saturated aqueous solution of sodium carbonate,
then with aqueous iron-II sulphate solution, then with 0.1 N sodium
hydroxide 



ac filtrate  55        55  solution and finallv with water, dried over
sodium sulphate and evaporated under a water  55 xy-4(3,4-
pump vacuum. The oil which remains is dissolved in 100 ml of benzene and
the solution is filtered through a laver of silica gel. Elution with a
benzene/ethyl acetate mixture (1:1) and g point of
evaporation of the solvent gives pure
3,4-epoxy-l-([err]-trichloroethoxy-carbonyl)- piperidine in the form of a
slightly orange coloured oil. 60         60     5.0 g (0.018 mol) of
3,4-epoxy-l-([err]-trichloroethoxycarbonyl)-piperidine are dissolved  60 in
50 ml of dioxane and the solution is treated with 60 ml of 6 N hydrochloric
acid. The slightly exothermic reaction is kept at room temperature by means
of a water bath, and the from 17.5                   reaction mixture is
stirred for 15 hours, then diluted with water and extracted with 3 times
naphthol.                   100 ml of methylene chloride. The organic phase
is washed with 0.1 N sodium hydroxide ol of this  65        65   solution
and then with a saturated aqueous solution of sodium chloride. dried over
sodium   65    22                                          1 585 133
22 sulphate and then evaporated to dryness, first under a water pump vacuum
and then under a high vacuum, whereupon
trans-3-hydroxy-4-chloro-l-([err]-trichloroethoxycarbonyl)- piperidine is
obtained in the form of a slightly yellow oil. 5    Example 13:
5 40 g (0.146 mol) of the
3,4-epoxy-[-([err]-trichloroethoxycarbonyl)-piperidine obtained according
to Example 12 are dissolved, together with 32 g (0.29 mol) of thiophenol
and 146 ml (0.29 mol) of 2 N sodium hydroxide solution, in 300 ml of
acetonitrile. The reaction mixture is heated under relux for 4 hours, then
cooled to room  temperature and 10  concentrated to about 1/3 of the
original volume under a water pump vacuum. The solution   10 is then
diluted with 900 ml of water and extracted by shaking with 3 times 1,000 ml
of methylene chloride; the combined organic phases are washed twice with
0.1 N sodium hydroxide solution and then with water, dried over sodium
sulphate and evaporated under a water pump vacuum. The oil which remains is
dissolved in 50 ml of benzene and the 15  solution is filtered through a
layer of silica gel. Trans-3-hydroxy-4-phenylthio-l-([err]-   15
trichloroethoxycarbonyl)-piperidine is isolated in the form of a slightly
orange coloured oil by elution with a benzene/ethyl acetate mixture (4:1).
14.0 g (0.036 mol) of
trans-3-hydroxy-4-phenylthio-1-([err]-trichloroethoxycarbonyl)- piperidine
are dissolved in 140 ml of 90% acetic acid and the solution is treated with
9.5 g 20  (0.14 mol) of zinc dust in portions. The reaction mixture is
subsequently stirred for one   20 hour at room temperature and then
filtered through a layer of diatomacecus earth. The filtrate is evaporated
under a high vacuum; the resulting residue is taken up in 500 ml of water,
the solution is cooled to [err] in an ice-water bath and, at this
temperature, rendered strongly alkaline with concentrated sodium, hydroxide
solution and the reaction mixture is 25  extracted by shaking with 3 times
200 ml of methylene chloride. The combined organic  25 phases are washed
once with water,dried over sodium sulphate and evaporated under a water
pump vacuum, whereupon trans-3-hydroxy-4-phenylthio-piperidine is obtained
in the form of the crystalline crude base, which is recrystallised from
methanol/ether; melting point 135-[err]. The neutral fumarate prepared from
the base with fumaric acid crystallises from methanol/ether; melting point
171-[err].                                     30 Example 14 8:2 g (0.025
mol) of trans-3-hydroxy-4-phenoxy-l-carbobenzyloxy-piperidine are dis-
solved in 140 ml of methanol and hydrogenated in the presence of 0.8 g of a
5% strength 35   palladium on-charcoal catalyst under normal pressure and
at room temperature. After the   35 absorption of hydrogen has ceased, the
catalyst is filtered off by means of diatoinaceous earth and the filtrate
is evaporated under a water pump vacuum. The crude base crystallies from
methanol/ether and gives trans-3-hydroxy-4-phenoxy-piperidine with a
melting point of 134-136. The neutral fumarate prepared therefrom with
fumaric acid crystallises from 40   methanol/ether; melting point 180-183.
40 Trans-3-hydroxy-4-phenoxy-1-carbobenzyloxy-piperidine. which is used as
the starting material, can be prepared as follows: a) 83.1 g (1 mol) of
1,2,5,6-tetrahydropyridifie are dissolved in 300 ml of benzene. 83 g of
sodium bicarbonate are introduced into this solution and the mixture is
cooled to [err] 45   under a nitrogen atmosphere and, at this temperature
treated dropwise in the course of  45 one hour with 332 ml of a 50%
strength solution of benzyl chloroformate in toluene (1 mol) The reaction
mixture is stirred. at [err] for a further 21/2 hours and then poured into
1.5 litres of ice-water. The benzene phase is separated off and the aqueous
phase is extracted by shaking 3 times with 250 ml of methylene chloride,
subsequently the combined organic 50   phases are washed with 1 N
hydrochloric acid and then with a saturated solution of sodium   50
chloride, dried over sodium sulphate and evaporated under a water pump
vacuum. The oilv 



residue is distilled  under a high vacuum  and gives
1-carbobenzyloxv-1,2,5,6- tetrahydropyridine with a boiling point of
102-113/0.01 mm Hg. b)  108.5 g (0.5 mol) of
1-carbobenzyloxy-1,2,5,6-tetrahydropyridine are dissolved in 55   1,000 ml
of dichloroethane and the solution is treated with 182 g (0.9 mol) of 85%
strength 55 m-chloro -perbenzoic acid in portions. The slightly exothermic
reaction is kept at room temperature by means of a water bath. After the
addition has ended, the reaction mixture, in which a white suspension
forms. is stirred for a further 48 hours at room temperature the
m-chloro-benzoic acid which has precipitated is filtered off, the filtrate
is washed 60   successively with a saturated solution of sodium carbonate,
then with iron-II sulphate  60 solution, then ivith 0.1 N sodium hydroxide
solution and finally with water, and the organic phase is dried over sodium
sulphate and evaporated under a water pump vacuum.
3,4-Epoxy-l-carbobenzyloxy-piperidine, which remains behind as a yellowish
oil. is a single compound according to spectroscopy and thin laver
chromatography and can be used for 65   further reactions without further
purification. When this compound is distilled under a high  65    23
1 585 133                                       23 vacuum at the boiling
point of 145-[err]/4 mm Hg, partial decomposition takes place. c) 23.3 g
(0.1 mol) of 3,4-epoxy-l-carbobenzyloxy-piperidine are dissolved, together
with 18.8 g (0.2 mol) of phenol and 100 ml of 2 N sodium hydroxide sohition
(0.2 mol) in 400 ml of acetonitrile. The reaction mixture is heated under
reflux for 7 hours, then cooled 5  to room temperature and concentrated to
about 1/3 of the volume under a water pump   5 ne obtained        I
vacuum. The solution is then diluted with 500 ml of water and extracted by
shaking with 3 times 100 ml of methylene chloride and the organic' phase is
washed with 2 N sodium 'he reaction               hydroxide solution and
then with water, dried over sodium sulphate and evaporated under a water
pump vacuum. The residue obtained is an oil which contains, in addition to
the 10  main product, i.e.
trans-3-hvdroxy-4-phenoxy-l-carbobenzyloxy-piperidine, about 5% of   10 the
isomer trans-3-phenoxy-4-hydroxy-l-carbobenzyloxy-piperidine. I N sodium
For identification, the two isomers can be separated from one another by
column chromatography on silica gel using benzene-ethyl acetate as the
eluant. 15  Example 15
15 coloured oil       I         Analogously to the procedure described in
Example 14, crystalline trans-3-hydroxy-4-(2-
methyl-4-carbamoyl-phenoxy)-1-carbobenzyloxy-piperidine with a melting
point of 175- 177 is obtained from 11.6 g (0.05 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 15.1 g d with 9.5 g
(0.1 mol) of 3-methyl-4-hydroxybenzamide. After the hydrogenation, which is
carried out 20  analogously to Example 14, of 0.018 mol of this product,
trans-3-hydroxy-4-(2-methyl-4-   20 carbamoyl-phenoxy)-piperidine is
obtained and this is recrystallised from methanol/ether; n 500 ml of
melting point 210-[err]. An amorphous neutral.fumarate can be obtained from
the base using fumaric acid.. 25  Example 16:..   .
25 ted under a                  Analogously to the procedure described in
Example 14, trans-3-hydroxy-4-(p-methoxy-
phenoxy)-l-carbobenzyloxy-piperidine is obtained in the form of a reddish
oil from 23.3 g (0.1 mol) of 3,4-epoxy-l-carbobenzyloxy-piperidine and 24.8
g (0.2 mol) of hydroquinone I crystallises             monomethyl ether.
The hydrogenation, which is carried out analogously to Example 14, of 30
30  0.075 mol of this product gives
trans-3-hydroxy-4-(p-methoxy-phenoxy)-piperidine with a   30 melting point
of 154-[err], after crystallisation of the crude product from
methanol/ether. .The neutral fumarate prepared from this product with
fumaric acid crystallises from methanol/ether; melting point 171-[err]. 35
Example 17:
35 Analogously to the procedure described in Example 14,
trans-3-hydroxy-4-(o-methoxy- phenoxy)-l-carbobenzyloxy-piperidine is
obtained in the form of a yellowish oil from 15.0 g (0.064 mol) of
3,4-epoxy-1-carbobenzyloxy-piperidine and 19.9 g (0.16 mol) of guaiacol.
tallises from              The hydrogenation, which is carried out
analogously to Example 14. of 0.049 mol of this 40  product gives
crystalline trans-3-hydroxy-4-(o-methoxy-phenoxy)-piperidine. The base is
40 the starting               converted into the corresponding crystalline
hydrochloride by treatment with an ethereal solution of hydrogen chloride,
and after recrystallisation from  methanol/ether this hydrochloride melts
at 213-215. 45  Example 18:
45 Analogously to the procedure described in Example 14, an oily crude
product is obtained 1.5 litres of             from 9.3 g (0.04 mol) of 3.4
epoxy-l-carbobenzyloxy-piperidine and 12.3 g (0.08 mol) of
3,4-dimethoxy-phenol, and this product, dissolved in a little benzene, is
purified on a silica ned organic                gel column with subsequent
elution with a benzene/ethyl acetate mixture (4:1) and gives 50  pure
trans-3-hydroxy-4-(3,4-dimethoxy-phenoxy)-l-carbobenzyloxy-piperidine.
Hydroge-   50 



nation, which is carried out analogously to Example 14 with 0.014 mol of
this compound,' gives trans-3-hydroxy-4-(3,4-dimethoxy-phenoxy)-piperidine.
The neutral fumarate pre- pared therefrom with fumaric acid crystallises
from methanol/ether; melting point 173-175. dissolved in 55  Example 19:
55 Analogously to the procedure described in Example 14, a mixture of
trans-3-hydroxy-4- (3,4-dimehylphenoxv)-l-carbobenzyloxy-piperidine  and
trans-4-hydroxy-3-(3,4- dimethylphenoxy)-l-carbobenzyloxy-piperidine is
obtained in the form of a yellowish oil from 116.5 g (0.5 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 122 g (1 mol) of -11 sulphate  60
60  3,4-dimethylphenol. The two isomers are separated by column
chromatography on silica gel  60 using, as the eluant, benzene to  which
gradually increasing amounts of ethyl acetate are added,
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-l-carbobenzyloxy-piperidine being
iso- il. is a single            lated as the first main fraction and as the
main product, and pure trans-4-hydroxy-3-(3,4-
dimethylphenoxy)-l-carbobenzyloxy-piperidine being isolated last, after
mixed fractions. 65  Both isomers are obtained in the form of pale yellow
oils.                         65    24
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carried out analogously to Example 14, of 71.8 g (0.2 mol) of
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-1-carbobenzyloxy-piperidine  gives
trans-3- hydroxy-4-(3,4-dimethylphenoxy) pipe idine which crystallies from
methanol/ether; melt- ing point 125-127. The acid fumarate prepared with
fumaric acid crystallises from 5  ethanol/ether; melting point 175-[err].
5 The hydrogenation, which is carried out analogously to Example 14, of 7.5
g (0.22 mol) of
trans-4-hydroxy-3-(3,4-dimethylphenoxy)-l-carbobenzvloxy-piperidine gives
trans-4- hydroxy-3-(3,4-dimethylphenoxy)-piperidine with a melting point of
93-[err], after crystalli- sation of the crude product from methanol/ether.
The hydrochloride prepared from this 10  product by reaction with an
ethereal solution of hydrogen chloride crystallises from    10
methanol/ether; melting point 160-163. Example 20: 8.85 a (0.04 mol) of the
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-piperidine described in 15  Example
19 are dissolved in 20 ml of formic acid and the solution is treated with
10 ml of a 15 35% strength aqueous solution of formaldehyde. The mixture is
heated at [err] for 4 hours and, after cooling, is then evaporated under a
high. vacuum. The residue is dissolved in 100 ml of methanol and the
solution is acidified with an approximately 6 N solution of hydrogen
chloride in ethanol. The solvent is evaporated under a water pump vacuum,
the oily residue 20  is dissolved in 300 ml of water and the solution is
extracted by shaking with twice 50 ml of   20 methylene chloride. The
aqueous phase is rendered strongly alkaline with concentrated sodium
hydroxide solution and then extracted with 3 times 100 ml of methylene
chloride. The organic phase is washed once with water, dried over sodium
sulphate and evaporated to dryness under a water pump vacuum. The oil which
remains is dissolved in an excess of 25  an ethanolic solution of hydrogen
chloride and the hydrochloride is precipitated with ether,.  25 amorphous
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-1-methyl-piperidine  hydrochloride
being obtained. Example 21: 30    Analogously to the procedure described in
Example 14, an oily crude product is obtained   30 from 15.0 g (0.064 mol)
of 3,4-epoxy-1-carbobenzyloxy-piperidine and 16;5 g (0.12 mol) of
m-chloro-phenol and this product, dissolved in benzene, is filtered.
through sili  gel and, after evaporation of the solvent, gives
trans-3-hydroxy-4-(m-chloro-phenoxy)-1- carbobenzyloxy-piperidine.
Hydrogenation, which is carried out analogously to Example 14 35  with
0.039 mol of this compound, gives crystalline
trans-3-hydroxy-4-(m-chlorophenoxy)-   35 piperidine with a melting point
of 109-111. The acid fumarate obtained therefrom with fumaric acid
crystallises from methanol/acetone; melting point. 138-[err]. Example 22:
40    Analogously to the procedure described in Example 14, an oily crude
product is obtained   40 from 15.0 g (0.064 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 21.0 g (0.12 mol) of
3,4-dichlorophenol and this product, dissolved in benzene, is filtered
through silica gel and gives
trans-3-hydroxy-4-(3,4-dichlorophenoxy)-l-carbobenzyloxy-piperidine.
Hydrogena- tion, which is carried out analogously to Example 14 with 0.036
mol of this product, gives 45  crystalline
trans-3-hydroxy-4-(3,4-dichlorophenoxy)-piperidine with a melting point of
45 196-198. The acid fumarate prepared therefrom  with fumaric acid
crystallises from methanol/ether; melting point 180-182. Example 23: 



50    Analogously to the procedure described in Example 20,
trans-3-hydroxy-4-phenylthio-l-  50 methyl-piperidine is obtained in the
form of a yellow oil from 5.2 g (0.025 mol) of the
trans-3-hydroxy-4-phenylthio-piperidine described in Example 13 by reaction
with formal- dehyde and formic acid. The acid fumarate prepared from this
product with fumaric acid crystallises from methanol/ether; melting point
150-[err]. 55
55 Example 24: A  solution of 45 g (0.12 mol) of the
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-- carbobenzyloxy-piperidine
described in Example 19 in 100 ml of dimethylformamide is introduced in the
course of 30 minutes, at 30-35, into a suspension of 8.15 g (0.18 mol) of a
60  55% strength oily dispersion of sodium hydride in 100 ml of
dimethylformamidc. The   60 mixture is then warmed to [err] and treated
dropwise with 22.5 g (0. 15 mol) of methyl iodide. The reaction mixture is
subsequently stirred for 3 hours at 60-[err] and for 15 hours at room
temperature, then poured into 600 ml of ice-water and extracted by shaking
with 3 times 150 ml of ethyl acetate. The combined organic phases are
washed once with water, dried 65  over sodium sulphate: and evaporated
to-dryness, first under a water pump vacuum and then   65    25
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This gives trans-3-methoxy-4-(3,4-dimethyl-phenoxy)-l-
carbobenzyloxy-piperidine in the form of a pale yellow oil. 36.9 g (0.1
mol) of trans-3-methoxy-4-(3,4-dimethylphenoxy)-l-carbobenzyloxy- stallises
from                 piperidine are dissolved in 800 ml of methanol and
hydrogenated in the presence of 6 g of a 5  5% strength
palladium-on-charcoal catalyst under normal pressure and at room tempera-
5 ture. After the absorption of hydrogen has ceased, the catalyst is
filtered off over a layer of diatomaceous earth and the filtrate is eva
porated under a water pump vacuum. This gives
trans-3-methoxy-4-(3,4-dimethyl-phenoxy)-piperidine in the form of a
yellowish oil. The acid fumarate prepared therefrom  with fumaric acid
crystallises from methanol/ether; stallises from    10.     10  melting
point 137-139.                                                          \
10 Example 25: Analogously to the procedure described in Example 20,
trans-3-methoxv-4-(3.4- dimethylphenoxy)-l-methyl-piperidine is obtained in
the form of a pale yellow oil from 4.7 g 15  (0.02 mol) of the
trans-3-methoxy-4-(3,4-dimethylpherioxy)-piperidine obtained according   15
to Example 24, by reaction with formaldehyde and formic acid. The acid
fumarate obtained ssolved in 100                 from  this product with
fumaric acid crystallises from  methanol/ether; melting point n of hydrogen
151-153. 20  Example 26
20 concentrated                    7.8 g (0.035 mol) of the
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-piperidine described in Example 19
are dissolved in a suspension of 8 g of potassium carbonate in 150 ml of
methanol and the solution is treated dropwise with 6.3 g (0.053 mol) of
propargy] bromide at room  temperature. The reaction mixture is stirred for
a further 20 hours at this 25  temperature and then filtered and the
filtrate is evaporated under a water pump vacuum.   25 hydrochloride
The oily residue is dissolved in 200 ml of toluene, the solution is
extracted with 3 times 150 ml of 1 N hydrochloric acid and the combined
aqueous phases are rendered alkaline with concentrated sodium hydroxide
solution, while cooling with ice, and extracted with twice 200 ml of
chloroform. The organic phase is washed a further once with water, dried
over 30  sodium sulphate and evaporated to dryness tinder a water pump
vacuum. The. resulting oil   30 is dissolved in 50 ml of chloroform and the
solution is filtered through a layer of silica gel. By elution with
chloroform, crystalline trans-3-hydroxy-4-(3.4-dimethylphenoxy)-1-
propargy]-piperidine with a melting point of 105-107 is obtained from the
filtrate. after to Example 14                  removal of the solvent under
a water pump vacuum. lorophenoxy)-   35        35    The hydrochloride
prepared from the base by treatment with an approximately 6 N    35
solution of hydrogen chloride in ether crystallises from  ethanol/ether;
melting point 140-142. Example 27: 40    Analogously to the procedure
described in Example 20, trans-4-hydroxy-3-(3.4-dimethyl-   40
phenoxy)-l-methyl-piperidine with a melting point of 98-[err] is obtained
from 4.9 g (0.02 mol) of the trans-4-hydroxy-3-(3,4-dimethyl
phenoxy)-piperidine obtained according to Hydrogena-
Example 19, by reaction with formaldehyde and formic acid. Treatment of the
base with an product, gives                 approximately 6 N solution. of
hydrogen chloride in ether gives an amorphous hydroch- 45  loride.
45 Example 28: Analogously to the procedure described in Example 14c).
trans-3-hydroxy-4-(4- 



benzyloxy-phenoxy)-1-carbobenzyloxy-piperidine is obtained in the form of
an oily product 50  from 30.0 g (0.12 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 51.4 g (0.25 mol) of 50
hydroquinone monobenzyl ether. Hydrogenation. which is carried out
analogously to Example 14 with 0.06 mol of this product. gives
trans-3-hydroxy-4-(4-hydroxy-phenoxv)-piperidine. which is crystallised
from methanol/ether: melting point 176-[err]. Reaction with fumaric acid
gives a neutral 55    fumarate which crystallises from  methanol/ether and
has a melting point of 231-[err].   55 Example 29: Analogously to the
procedure described in Example 14c). trans-3-hydroxy-4-[5.6,7.8-
tetrahydro-2-naphthyloxy)-l-carbobenzyloxy-piperidine is obtained from 23.3
g (0.1 inol) of 60  3,4-epoxy-1-carbobenzyloxy-piperidine. and 28.9 g
(0.195 mol) of 5.6.7.8-tetrahvdro-2- methyl iodide.
naphthol. hours at room                   Hydrogenation carried out
analogously to Example 14 with 0.08 mol of this product. gives
trans-3-hydroxy-4-(5,6,7,8-tetrahvdro-2-naphtlhyloxy)-piperidine. The base
is crystal- lised from methanol/ether and has a melting point of 125-[err]
and on reaction with fumaric 65  acid gives a neutral fumarate which
crystallises from methanol/ether and has a melting point   65    26
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202-203. Example 30                . Analogously to the procedure described
in Example 14, an oily crude product is obtained 5        from 17.5 g
(0.075 mol) of 3,4-epoxy-1-carbobenzyloxy-piperidine and 20.8 g (0.15 mol)
of  5 p-nitro-phenol and this product is dissolved in benzene and the
solution is filtered through a layer of silica gel. Elution with a
benzerie/ethyl acetate mixture (1:1) and evaporation of the solvent gives
pure trans-3-hydroxy-4-(p nitrophenoxy)-l-carbobenzyloxy-piperidine. 4.1 g
(0.01 mol) of this compound are dissolved in 15 ml of glacial acetic acid
and the solution is :10  introduced dropwise into 15 ml of a 40% strength
solution of hydrobromic acid in glacial  10 acetic acid. A slightly
exothermic reaction takes place and a white precipitate forms and this is.
filtered off after stirring for 3 hours at room temperature and is
trans-3-hydroxy-4-(p- nitro-phenoxy)-piperidine hydrobromide with a melting
point of 248-250. The base is set free from the hydrobromide by treatment
with an aqueous solution of ammonia; with 15  fumaric acid the base forms
an acid fumarate which crystallises from methanol/ether;  15 melting point
179-180. Example 31: Analogously to the procedure described in Example
14c), trans-3-hydroxy-4-(p-fluoro- 20  phenoxy)-l-carbobenzyloxy-piperidine
is obtained in the form of a yellowish oil from 17.5 g   20 (0.075 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 16.8 g (0.15 mol) of p-fluoro-
phenol. Hydrogenation, which is carried out analogously to Example 14 with
0.05 mol of this compound, gives
trans-3-hydroxy-4-(p-fluoro-phenoxy)-piperidine in the form of the crude 25
base, which crystallises from methanol/ether; melting point 121-123. The
acid fumarate  25 prepared from this product with fumaric acid crystallises
from methanol/ether; melting point    159-161. Example 32 30  A solution of
21.3 g (0.05 mol) of the trans-4-hydroxy-3-(3,4-dimethyl-phenoxy)-l-  30
carbobenzvloxv-piperidine described in Example 19 in 50 ml of
dimethylformamide is introduced in the course of 30 minutes, at 30-[err],
into a suspension of 3.6 g (0.08 mol) of a .         55% strength oily
dispersion of sodium hydride in 50 ml of dimethylformamice. The mixture is
then warmed to 50 and treated dropwise with 9.94 g (0.07 mol) of methyl
iodide. 35   The reaction mixture is subsequently stirred for 3 hours at
60-[err] and for 15 hours at room  - 35 temperature, then poured into 600
nil of ice-water and extracted by shaking with 3 times 150ml of ethyl
acetate. The combined organic phases are washed once with water, dried over
sodium sulphate and evaporated to dryiess, first under a water pump vacuum
and then under a high vacuum. This gives
trans-4-methoxy-3-(3,4-dimethyl-phenoxy)-l- 40  carbobenzyloxy-piperidine
in the form of a pale yellow oil.   .                        0 15.0 g (0.04
mol) of trans-4-methoxy-3-(3,4-dirnethylphenoxy)-l-carbobenzyloxy-
piperidine are dissolved in 180 ml of methanol and hydrogenated in the
presence of 1.0g  of a  5% strength palladium-on-charcoal catalyst under
normal pressure and at room temperature. After the absorption of hydrogen
has ceased, the catalyst is filtered off over a 45  layer of diatomaceous
earth and the filtrate is evaporated under a water pump vacuum. This  45
gives trans-4-methoxy-3-(3,4-dimethyl-phenoxy)-piperidine in the form of a
yellowish oil. Treatment of the base with an approximately 6 N solution of
hydrogen chloride in ether 



gives an amorphous hydrochloride.  . 50   Example 33
50 Analogously to the procedure described in Example 14c),
trans-3-hydroxy-4-(5,6,7,8-
tetrahydro-l-naphthyloxy)-l-carbobenzyloxy-piperidine is obtained as an
oily product from 23.3 g (0.1 mol) of 3,4-epoxy-1-carbobenzyloxy-piperidine
and 28.9 g (0.195 mol) of .
5,6,7,8-tetrahydro-l-naphthol. Hydrogenation, which is carried out
analogously to Example 55   14 with 26.6 g (0.07 mol) of this. product.
gives trans-3-hydroxy-4-(5,6,7,8-tetrahydro-l-  55 naphthyloxy)-piperidine,
which is recrystallised from methanol/ether and has a melting point of
168-[err]; reaction with fumaric acid gives a neutral fumarate which
crystallises from methanol/ether and has a melting point of 208-210. 60
Example 24
60 Analogously to the procedure described in Example 14c),
trans-3-hydroxy-4-(2,3- dimethylphenoxy)-l-carbobenzvloxy-piperidine is
obtained in the form of a brownish oil from 50 g (0.21 mol) of
3,4-epoxy-l-carbobenzyloxv-piperidine and 53.8 g (0.42 mol) of
2,3-dimethyl-phenol. 65     Hydrogenation, which is carried out analogously
to Example 14 with 50.8 g (0.143 mol)  65    27
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gives trans-3-hydroxy-4-(2,3-dimethylphenoxy)-piperidine. The base is
crystallised from methanol/ether and has a melting point of 127-[err] and
on reaction with. fumaric acid gives a neutral fumarate which crystallises
from methanol/ether; melting point 176-178. 5 0.15 mol) of  5 Example 35
Analogously to the procedure described in Example 14c),
trans-3-hydroxy-4-(2,6- dimethyl-phenoxy)-1-carbobenzyloxy-piperidine is
obtained in the form of a yellow oil from 15.0 g (0.064 mol) of
3,4-epoxv-1-carbobenzyloxy-piperidine and 15.5 g (0.12 mol) of 10
2,6-dimethylphenol.
.   10 Hydrogenation, which is carried out analogously to Example 14 with
8.3 g (0.023 mol) of this product, gives crystalline
trans-3-hydroxy-4-(2,6-dimethylphenoxy)-piperidine. The base can be
crystallised from methanol/ether and has a melting point of 131-133 and on
reaction with fumaric acid gives an acid fumarate which crystallises from
methanol/ether; 15  melting point 178-[err]. Example 36 Analogously to the
procedure described in Example 14c), trans-3-hydroxy-4-(p-tert.-
butylphenoxy)-l-carbobenzyloxy-piperidine is obtained in the form of a
yellowish oil from 20  20.0 g (0.085 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 25.8 g (0.17 mol) of   20
4-tert.-butyl-phenol. Hydrogenation, which is carried out analogously to
Example 14 with 20.0 g (0.052 mol) of this product, gives
trans-3-hydroxy-4-(p-tert.-butylphenoxy)-piperidine in the form of a
yellowish oil. The base can be crystalliscd from methanol/ether and has a
melting point of 25  138-[err] and on treatment with fumaric acid gives an
acid fumarate which crystallises from    25 methanol; melting point.
192-194. . her; melting Example 37 Analogously to the procedure  described
in Example 3, trans-3-hydroxy-4-(m- 30
chlorophenoxy)-l-carbobenzyloxy-pyrrolidine is obtained in the form of a
yellow oil from    30 25.0 g (0.114 mol) of
3.4-epoxv-1-carbobenzvloxv-pvrrolidine and 29.3 g '(0.228 mol) of
m-chlorophenol. After the hydrogenation. wfiich is carried out analogously
to Example 3, .08 mol) of a       t        of 32.0 e. (0.092 mol) of this
compound. trans-3-hydroxy-4-(m-chlorophenoxy)-pyrrolidine is obtained in
the form of a yellowish oil. The acid fumarate prepared therefrom
crystallises 35  from methanol/ether; melting point 128-[err].
.      35 with 3 times                 Example 38 water, dried
Analogously to the procedure described  in Example 3.
trans-3-hydroxy-4-(3,5- um and then
dimethylphenoxy)-l-carbobenzyloxy-pyrrolidine is obtained in the form of a
vellow oil from 40  40.0 g (0.18 mol) of
3,4-epoxy-l-carbobenzyloxy-pyrrolidine and 44.7 g (0.366 mol) of   40
3,5-dimethylphenol. After the hydrogenation, which is carried out
analogously to Example 3. of 7.6 g (0.02 mol) of this compound.
trans-3-hydroxy-4-(3.5-dimethylphenoxy)-pyrrolidine is obtained in the form
of a yellow. oil. The acid fumarate prepared therefrom  crystallises from 



45  methanol/ether; melting point 178-179. ride in ether
Example 39 Analogously to the procedure described in Example 14c),
trans-3-hydroxy-4-(2-bromo-4- methoxy-phenoxy)-l-carbobenzyloxy-piperidine
is obtained as an oily product from 16.2 g 50  (0.07 mol) of
3,4-epoxy-l-carbobenzyloxy-piperidine and 28.4 g (0.14 mol) of 2-bromo-4-.
50 -4-(5 ,6 ,7,8-              methoxy-phenol. Hydrogenation. which is
carried out analogously to Example 14 with 17.6 g (0.04 mol) of this
product, gives trans-3-hydroxy-4-(2-bromo-4-methoxy-phenoxy)-piperidine in
the form of the crystalline base with a melting point of 132-135 (from
methylene chloride). The acid 55  fumarate formed therefrom  by treatment
with fumaric acid crystallises from methanol/  55 ether; melting point
200-[err]. as a melting Example 40 3.45 g (0.011 mol). of trans-4
hydroxy-5-(2,3-dimethylphenoxy)-1-methylsulphonyl- 60
tetrahydro-1H-azepine are dissolved in 75 ml of dry benzene and the
solution is treated in a   60 60      nitrogen atmosphere with 15 ml of a
70% strength solution of sodium bis-2-methoxyethoxv- aluminium hydride in
benzene. The reaction mixture is heated under reflux for 15  hours brownish
oil                then cooled to [err] in an ice-water bath and treated
dropwise with 15 ml of water. The aluminium salt which has precipitated is
filtered off and washed with benzene. The filtrate is 65  evaporated to
dryness under a water pump vacuum. The resulting crude trans-4-hydroxy-5-
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28 (2,3-dimethylphenoxy)-hexahydro-1H-azepine is converted into the
hydrochloride by treatment with a 6 N solution of hydrogen chloride in
ether and the hydrochloride is crystallised from ether/ethyl acetate;
melting point 113-[err]. Analogously,
trans-4-hydroxy-5-phenoxy-hexahydro-1H-azepine and its hydrochloride 5  are
obtained from 3.14 g (0.011 mol) of trans-4
hydroxy-5-phenoxy-l-methylsulphonyl-   5 hexahydro-lH-azepine,
trans-4-hydroxy-5-(3,4-dimethyl-phenoxy)-hexahvdro-lH-azepine
dimethyl-phenoxy)-l-methylsulphonyl-hexahydro-1H-azepine,
trans-4-hydroxy-5-(3,4- dichloro-phenoxy)-hexahydro-H-azepine and its
hydrochloride are obtained from 3.9 g 10  (0.011 mol) of
trans-4-hydroxy-5-(3,4-dichloro-phenoxy)-1-methylsulphonvl-hexalvdro-1H-
10 azepine and
trans-4-hydroxv-5-(p-trifluoromethyl-phenoxy)-hexahydro-1H-azepine and its
hydrochloride are obtained from 3.9 g (0.011 mol) of
trans-4-hydroxy-5-(p-trifluoomethyl-
phenoxy)-1-methylsulphonyl-hexahydro-1H-azepine. The starting materials can
be prepared as follows: 15    a)  15.9 g (0.05 mol) of
endo-4-(p-toluenesulphonyl-oxy-1-azabicyclo[3,2,l]octane hyd-  15'
rochloride with a melting point of 146-[err], which. according to W. Kunz.
Thesis, University of Basel .1973, 6349. page 92. can be obtained  by
reacting endo-l- azabicyclo[3.2.1]octan-4-ol, which is described in this
thesis and in J. Org. Chem. 33. 4376-4380 (.1968). with the approximately
1.2-fold molar amount of p-toluenesulphonyl 20  chloride in absolute
chloroform at room temperature for a reaction period of. about 48   20.
hours. precipitating the crude product with pentane and recrystallising the
product from chloroform, and 23.0 g (0.2 mol) of methanesulphonyl chloride
are stirred in 1.400 ml of 0.75 N sodium hydroxide solution for 4 hours at
room temperature and the mixture is then heated at 90 for 20 minutes. while
stirring. After cooling. the reaction mixture is extracted 25  four times
with methylene chloride. The combined extracts are washed 'with 0.1 N   25
1 hydrochloric acid,dried over potassium carbonate and evaporated and
1-methylsulphonyl- 2,3,6,7-tetrahydro-lH-azepine is obtained; melting point
95-[err] (from  ethyl acetate/ benzene). b)  11.7 g (0.067 mol) of
1-methanesulphonvl-2.3.6.7-tetrahydro-lH-azepine are dis- 30  solved in 230
ml of methylene chloride and the solution is treated with 23 g (0.13 mol)
of  30 m-chloro-perbenzoic acid in portions. A white suspension soon forms
and this is stirred for a further 24 hours at room temperature. The
m-chlorobenzoic acid which has precipitated is filtered off and the
filtrate is washed with a saturated aqueous solution of sodium carbonate,
then with aqueous iron-II sulphate solution. then with 0.1 N sodium
hydroxide 35  solution and finally with water and dried over
sodium'sulphate. On concentrating the  '35 solution under a water pump
vacuum. white crystals of l-methanesulphonyl-hexahydro-4,5-
epoxy-lH-azepine are obtained and these are isolated by filtration: melting
point 133-[err]. c)  7.0 g (0.036 mol) of
l-methanesulphonyl-hexahydro-4.5-epoxy-1H-azepine are. dissolved, together
with 8.9 g (0.073 mol) of. 2.3-dimethyl-phenol. with 36.6 ml of 2 N 40
sodium hydroxide 'solution (0.013 mol) in 200 ml of acetonitrile. The
reaction mixture is  40  1 heated under reflux for 5 days. then cooled to
room temperature and concentrated under a 



water pump vaccum. The residue is then dissolved in 200 ml of methylene
chloride and the organic phase is washed with three times 100 ml of 2 N
sodium hydroxide solution and then with water. dried over sodium sulphate
and evaporated under a water pump vacuum. The 45  resulting crude product
is purified by preparative thick laver chromatography (100 x 20 cm   45
silica gel plates. laver thickness 1.5 mm). Crystalline
trans-4-hydroxy-5-(2.3-
dimethylphenoxy)-l-methanesulphonyl-hexahydro-1H-azepine with a melting
point of 112-[err]  is obtained bv elution with a 3:1 mixture of
toluene/ethyl acetate. Analogously.
trans-4-hvdroxv-5-(3.4-dimethvl-phenoxy)-l-methanesulphonyl- .       50
hexahydro-1H-azepine is obtained using 6.9 g (0.073 mol) of
3.4-dimethyl-phenol. 50 trans-1-hydroxy-5-(3.4-dichloro-phenoxy
)-l-methanesulphonyl-hexahvdro-lH-azepine is obtained using 11.9 g (0.073
mol) of 3.4-dichloro-phenol and trans-4-hydroxy-5-(p-
trifluoromethyl-phenoxy)-l-methanesulphonyl-hexahydro-lH-azepine  is
obtained using 12.0 g (0.073 mol) of p-trifluoromethyl-phenol. 55
55 Example 41 Analogously to the procedure described in. Example 20.
trans-3-hvdroxy-4-(.3- dimethylphenoxv)-l-methvl-piperidine is obtained in
the form of an amorphous foam from 5.6 g (0.025 mol)'of the
trans-3-hydroxy-4-(2.3-dimethylphenoxv)-piperidine described in 60
Example 34. by reaction with formaldehyde and formic acid. Treatment of the
base with an  60 approximately 6 N solution of hydrogen chloride in ether
gives an amorphous hydroch- loide.
' Example 42 65    Analogously to the procedure described in Example 20.
trans-3-hydroxy-4-(2-bromo-4-   65    29
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methoxy-phenoxy)-l-methyl-piperidine  is prepared from  3.63 g (0.012 mol)
of the trans-3-hydroxy-4-(2-bromo-4-methoxy-phenoxy)-piperidine described
in Example 39, by reaction with formaldehyde and formic acid. Treatment of
the base with an approximately 6 N solution of hydrogen chloride in ether
gives the hydrochloride thereof. 5
5 Example 43 15.0 g (0.045 mol) of the
trans-3-hydroxy-4-phenoxy-l-carbobenzyloxy-piperidine de- scribed in
Example 14 are dissolved. together with 28.34 g (0.13 mol) of dicyclohexyl-
carbodiimide and 3.7 ml (0.045 mol) of pyridine, in 80 ml of dry
dimethylsulphoxide. The 10  mixture is cooled to 0 with an ice-water bath
and treated with 2.6 g (0.023 mol) of   10 trifluoroacetic acid. The
cooling bath is removed again and the reaction mixture is stirred for a
further 4 hours at room temperature in a nitrogen atmosphere. The white
suspension is diluted with 250 ml of ethyl acetate and treated dropwise
with a solution of 12.3 g (0.13 mol) of oxalic acid in 200 ml of methanol.
After the. evolution of gas has ceased. the 15  reaction mixture is cooled
to 0 in an ice-water bath and diluted with 400 ml of water and the   15
.unz. Thesis,               dicyclohexylurea which has precipitated is
separated off. The aqueous phase of the filtrate is extracted with 250 ml
of ethyl acetate and the combined organic phases are dried over sodium
sulphate and evaporated to dryness under a water pump vacuum. The resulting
crude product is dissolved in benzene and the solution is filtered through
a layer of silica 20  gel. 4-Phenoxy-1-carbobenzyloxy-3-piperidone is
obtained in the form of a pale yellow oil  20 product from
by elution with a benzene/ethyl acetate mixture (95:5). 14.0 g of this
compound are dissolved in 150 ml of methanol and the solution is treated
with 16.8 ml of a 2.5 N solution of hydrogen chloride in methanol and
hydrogenated in the presence of 2.0 g of a 5% strength
palladium-on-charcoal catalyst under normal pressure 25  and at room
temperature. After the absorption of hydrogen has ceased, the catalyst is
25 filtered off by means of diatomaceous earth and the filtrate is
evaporated under a water pump vacuum. The amorphous crude product can be
crystallised in an acetone/ether mixture and gives 4-phenoxy-3-piperidone
hydrochloride monohydrate in the form of white crystals; melting point
112-115. (013 mol) of  30       30
30 Example 44 Analogously to the procedure described in Example 43,
4-(3.4-dimethyl-phenoxy)-l- carbobenzyloxy-3-piperidone is obtained in the
form of a yellow oil from 20 0 g (0.056 mol) of the
trans-3-hydroxy-4-(3,4-dimethylphenoxy)-1-carbobenzyloxy-piperidine
described in 35  Example 19, 40.0 g (0.19 mol) of dicyclohexylcarbodiimide.
5.2 ml of pyridine and 4.2 g of  35 trifluoroacetic acid in 130 ml of dry
dimethylsulphoxide. Hydrogenation, which is carried out analogously to
Example 43 with 9.3 g (0.026 mol) of 



-azepin- are               this product, gives crystalline
4-(3,4-dimethylphenoxy)-3-piperidone hydrochloride monohydrate; melting
point 119-120 (from methanol/acetone/ether). 40
.                     40 rated under a Example 45 Analogously to the
procedure described in Example 43, 4-(2,3-dimethylphenoxy)-l- vacuum. The
carbobenzyloxy-3-piperidone is obtained in the form of a colourless oil
from 13.8 g (0.038 mol) of the
trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-l-carbobenzyloxy-piperidine  de-
45  scribed in Example 34, 27.4 g (0.13 mol of) dicyclohexylcarbodiimide.
3.5 ml of pyridine   45 and 1.9 ml of trifluoroacetic acid in 90 ml of dry
dimethylsulphoxide; the oil can be crystallised from ethyl acetate to give
a product with a melting point of 108-111. Hydrogenation, which is carried
out analogously to Example 46 with 4.75 g (0.013 mol) of this product.
gives crystalline 4-(2.3-dimetliylphenoxy)-3-piperidone hydrochloride 50
monohydrate with a melting point of 110-112. after recrystallisation of the
crude product  50 from methanol/ether. Example 46 Analogously to the
procedure described in Example 43. 3-(3,4-dimethyl-phenoxy)-1-
carbobenzvloxy-4-piperidone is obtained in the form of a yellow oil from
28.3 g (0.08  mol)  55 of the
trans-4-hydroxy-3-(3.4-dimethylphenoxy)-l-carbobenzyloxy-piperidine
described in Example 19, 7.0 ml of pyridine, 4.2 ml of trifluoroacetic acid
and 56.2 g (0.27 mol) of dicarbodiimide in 180 ml of dry
dimethylsulphoxide. For characterisation a sample was crystallised from
ethyl acetate. Melting point 89-[err]. 60      Hydrogenation. which is
carried out analogously to Example 43 with 7.0 g (0.0198 mol)  60 of this
product, gives crystalline 3-(3.4-diinethyl-phenoxy)-4-piperidone
hydrochloride monohydrate with a melting point of 127-132 (from ethyl
acetate/petroleum  ether). Example 47 65     10;0 g (0.028 mol) of the
4-(3.4-dimethylphenox  )-l-carbobenzyloxy-3-piperidone de-  65    scribed
in Example 44 are dissolved in 60 ml of dry tetrahydrofurane and the
solution is treated dropwis , at room temperature in a nitrogen atmosphere,
with 112 ml of a 0.5 M solution of potassium tri-sec.-butyl-borohydride (K
selectride) (0.056 mol) in tetrahydro- furane. After the addition has
ended, the reaction mixture is stirred for a further 3 hours at 5  room
temperature and then concentrated to about 1/3 of the original volume under
a water   5 pump vacuum. The solution is cooled to 0 in an ice-water bath,
treated dropwise with 130 ml and extracted by shaking with twice 150 ml of
methylene chloride. The, combined organic phases are washed with 0.1 N
hydrochloric acid, then with 0.1 N sodium hydroxide solution and finally
with water, dried over sodium sulphate and evaporated to dryness 10  under
a water pump vacuum. The oily crude product is dissolved in toluene and the
solution   10 is filtered through a layer of silica gel.
cis-3-hydroxy-4-(3,4-dimethylphenoxy)-l- carbobenzyloxy-piperidine is
obtained in the form of a pale yellow oil by elution with a toluene/ethyl
acetate mixture (5:1). 6.0 g (0.0168 mol) of this product are dissolved in
120 ml of methanol and hydrogenated 15  in the presence of 0.6 g of a 5%
strength palladium-on-charcoal catalyst under normal   15 pressure and at
room temperature. After the absorption of hydrogen has ceased, the catalyst
is filtered off by means of diatomaceous earth and the filtrate is
evaporated under a water pump vacuum. The resulting crude base, i.e.
cis-3-hydroxy-4-(3,4-dimethylphenoxy)- piperidine, crystallises from
methanol/ether; melting point 140-143. The neutral fumarate 20  prepared
therefrom  with fumaric acid crystallises from methanol/ether; melting
point  20 186-[err]. Example 48 Analogously to the procedure described in
Example 47, cis-3-hydroxy-4-(2,3- 25
diniethylphenoxy)-l-carbobenzyloxy-piperidine is obtained in the form of a
yellowish oil  25 from  8.0 g (0.022 mol) of the
4-(2,3-dimethylphenoxy)-l-carbobenzyloxy-3-piperidone described in Example
47, by selective reduction with potassium tri-sec.-butyl-borohydride.
Hydrogenation, which is carried out analogously to Example 47 with 3.7 g
(0.01 mol) of this product, gives
cis-3-hydroxy-4-(2,3-dimethylphenoxy)-piperidine in the form  of a 30
colourless oil. The neutral fumarate prepared therefrom with fumaric acid
crystallises from   30 methanol/ether; melting point 188-[err]. Example 49
6.64 g (0.03 mol) of the
trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine described 35  in
Example 4 are dissolved in 100 ml of ethyl formate and the solution is
boiled under reflux   35 for [err] hours. The cooled solution is evaporated
to dryness under a water pump vacuum, 



the resulting white, solid residue is dissolved in 100 ml of methyl
chloride and this solution is washed with 50 ml of I N hydrochloric acid,
dried over sodium sulphate and evaporated to dryness under a water pump
vacuum, trans-3-hydroxy-4-(2,3-dimethylphenoxy)-l-formyl- 40   piperidine
being obtained in the form of crystals with a melting point of 140-141.  40
In an analogous manner
4-trans-hydroxy-5-(2,3-dimethyl-phenoxy)-i-formyl-hexallydro- IH-azepine is
obtained using 7.06 g (0.03 mol) of the 4-trans-hydroxy-5-(2,3-dimethyl-
phenoxy)-hexahydro-1H-azepine described in Example 4. 7.5 g (0.03 mol) of
the above 1-formyl compound are dissolved in 100 ml of dry. 45
tetrahydrofurane and this solution is added dropwise, in an inert nitrogen
atmosphere at [err],  45 to a suspension of 2.0 g of lithium aluminium
hydride in 150 ml of dry tetrahydrofurane. The reaction mixture is stirred
for 5 hours at room temperature. then cooled to 0 again in an ice bath and
treated successively with 2 ml of water, 2 ml of 2. N sodium hydroxide
solution and 6 ml of water. The salts which have precipitated are filtered
off and the filtrate 50  is evaporated to dryness under a water pump
vacuum. The colourless, oily residue is  50 'dissolved in 20 ml'of
chloroform and the solution is filtercd through a laver of silica gel and
the layer is washed (eluted) with further chloroform. The combined
filtrates are evaporated under a water pump vacuum and crystalline
trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-l- methyl-piperidine with a
melting point of 105-107 is obtained. The acid fumarate prepared 55  from
the base by treatment with fumaric acid crystallises from methanol/ether;
melting   55 point 150-152. In an analogous manner
trans-4-hydroxy-5-(2,3-dimethylphenoxy)-1-methyl-hexahydro- IH-azepine is
obtained from 7.9 g(0.03 mol) of trans-4-hvdroxy-5-(2,3-dimethyl-phenoxy)-
1-formyl-hexahydro-lH-azepine. 60
60 Example 50. Analogously to the procedure described in Example 49,
cis-3-hydroxy-4-(2,3- dimethylphenoxy)-1-formyl-piperidine is obtained in
the form of a pale yellow oil from 5.5 g (0.25 mol) of the
cis-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine described in Exampie 65
48, by reaction in 100 ml of ethyl formate.
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31 Reduction, which is carried out in a manner analogous to that in Example
49, with 3 g of lithium  aluminium  hydride in 100 ml of tetrahydrofurane
gives cis-3-hydroxy-4-(2,3- tetrahydro-
dimethyl-phenoxy)-l-methyl-piperidine in the form of a colourless oil,
which crystallises from methylene chloride; melting point 80-82. The
neutral furnarate prepared from the 5  base by treatment with fumaric acid
crystallises front methanol/ether; melting point   5 rise with 130
159-[err]. e combined n hydroxide                  Example 51 I to dryness
Analogously to the procedure described in Example 49, cis-3-hydroxy-4-(3,4-
the solution   10       10  dimethylphenoxy)-l-formyl-piperidine is
obtained as a yellowish oil from 5.2 g (0.023 mol)  10 of the
cis-3-hydroxy-4-(3,4-dimethylphenoxy)-piperidine described in Example 47,
by reaction in 100 ml of ethyl formate. Reduction, which is carried out
analogously to Example 49, of this product (0.023 mol) with 3 g of lithium
aluminum hydride in 150 ml of tetrahydrofurane gives cis-3-hydroxy-4- 15
(3,4-dimethylphenoxy)-l-methyl-piperidine, which crystallises from
methylene chloride;   15 ceased, the                  melting point
127-129. The fumarate prepared from the base by treatment with fumaric acid
crystallises from ethanol/ether; melting point 157-159. Likewise
analogously to Example 46, trans-3-hydroxy-4-(naphthyloxy)-l-formyl- ral
fumarate                 piperidine is obtained using 6.1 g (0.025 mol) of
the trans-3-hydroxy-4-(l-naphthyloxy)- elting point  20        20
piperidine described in Example 10 and 100 ml of ethyl formate, and
trans-3-hydroxy-4-(l- 20 naphthyloxy)-l-methyl-piperidine is obtained in
the form of a pale yellow oil by reduction of the above product (0.025 mol)
with 3 g of lithium aluminium hydride in 150 ml of tetrahydrofurane. The
hydrochloride prepared from the base using hydrogen chloride in
roxy-4-(2,3-                 ether is amorphous. 25
25 Example 52 Analogously to Example 20, the 1-methyl derivatives
corresponding to the compounds indicated below are obtained using, in each
case, 0.04 mol of the indicated compounds, i.e.
trans-3-hydroxy-4-(m-chlorophenoxy)-l-methyl-piperidine is obtained from
9.12 g of 30  trans-3-hydroxy-4-(m-chlorophenoxy)-piperidine  (Example 21),
trans-3-hydroxy-4-   30 phenylthio-l-methyl-piperidine is obtained from
8.36 g of trans-3-hydroxy-4-phenylthio- 



piperidine (Example 13),
trans-3-hydroxy-4-(5,6,7,8-tetrahydro-l-naphthyloxy)-l-methyl- piperidine
is obtained from 9.88 g of
trans-3-hydroxy-4-(5,6,7,8-tetrahydro-l-naphthyloxy)- piperidine (Example
33), trans-3-hydroxy-4-(p-fluorophenoxy)-l-methyl-piperidine is under
reflux   35       35  obtained from 8.44 g of
trans-3-hydroxy-4-(p-fluorophenoxy)-piperidine (Example 31),  35 mp vacuum,
trans-3-acetoxy-4-(3,4-dimcthyl-phenoxy)-l-rncthyl-piperidine is obtained
from 10.60 g of is solution is               trans-3-acetox
-4-(3,4-dimethylphenoxy)-piperidine (Example 9), trans-3-hydroxy-4-(p-
trifluoromethylphenoxy)-l-methyl-piperidine is obtained from 10.44 g of
trans-3-hydroxy-4- (p-trifluoromethyl-phenoxy)-piperidine (Example 36),
trans-4-hydroxy-5-(3,4-dimethyl- 40  phenoxy)-l-methyl-hexahydro-1H-azepine
and its hydrochloride are obtained from 9.40 g of  40 -hexahydro-
trans-4-hydroxy-5-(3,4-dimethyl-phenoxy)-hexahydro-lH-azepine (Example 40),
trans-4- hydroxy-5-(3,4-dichloro-phenoxy)-l-methyl-hexahydro-1H-azepine and
its hydrochloride are obtained from  11.04 g of
trans-4-hydroxy-5-(3,4-dichloro-phenoxy)-hexahydro-1H- ml of dry
azepine (Example 40) and
trans-4-hydroxy-5-(p-trifluoromethyl-phenoxy)-l-methyl- 45
hexahydro-1H-azepine and its hydrochloride are obtained from 11.0 g of
trans-4-hydroxy-  45 (p-trifluoromethyl-phenoxy)-hexahydro-1H-azepine
(Example 40). n hydroxide                  Example 53 d the filtrate
Analogously to Example 43,
4-(m-chloro-phenoxy)-l-carbobenzyloxy-3-piperidone is 50   obtained  from
16.3 g (0.045 mol) of trans-3-hydroxy-4-(m-chlorophenoxy)-l-  50
carbobenzyloxy-piperidine (Example 21), and
4-(m-chlorophenoxy)-3-piperidone and its hydrochloride monohydrate are
obtained from 14.4 g (0.04 mol) of the above piperidone;
4-(l-naphthyloxy)-l-carbobenzyloxy-3-piperidone is obtained from 17.0 g
(0.045 mol) of
trans-3-hydroxy-4-(l-naphthyloxy)-l-carbobenzyloxy-piperidine (Example 10),
and 4-(l- 55   naphthyloxy)-3-piperidone and its hydrochloride monohydrate
are obtained from 15.0 g  55 (0.04 mol) of the above piperidone;
4-(5,6,7,8-tetrahydro-1-naphthyloxy)-1-carbobenzyloxy- 3-piperidone is
obtained from 17.15 g (0.045 mol) of trans-3-hydroxy-4-(5,6,7,8-tetrahydro-
l-naphthyloxy)-l-carbobenzyloxy-piperidine  (Example 33),  and
4-(5,6,7,8-tetrahydro-l- naphthyloxy)-3-piperidone and its hydrochloride
monohydrate are obtained from 15.16g 60 (0.04 mol) .of the above
piperidone; 4-(p-fluorophenoxy)-l-carbobenzyloxy-3-piperidone is 60
obtained from 15.5 g of
trans-3-hydroxy-4-(p-fluorophenoxy)-l-carbobenzyloxy-piperidine (Example
31), and 4-(p-fluorophenoxy)-3-piperidone and its hydrochloride monohydrate
are obtained from  13.72 g (0.04 mol) of the above piperidone; and
3-(3,4-dimethyl- in Example
phenoxy)-1-carbobenzyloxy-4-piperidone is' obtained from 16.0 g of
trans-4-hydroxy-3-(3,4- 65        65
dimethylphenoxy)-1-carbobenzvloxy-piperidine  (Example  19), and
3-(3,4-dimethyl-  65    32                                      1 585 133
32 phenoxy)-4-piperidone and its hydrochloride monohydrate are obtained
from 14.12 g (0.04 mol) of the above piperidone. Example 54 5
Analogously to Example 47, selective reduction and subsequent
hydrogenolysis gives  5 cis-3-hydroxy-4-(m-chlorophenoxy)-piperidine from
10.2 g (0.028 mol) of 4-(m- chlorophenoxy)-l-carbobenzyloxy-3-piperidone
(Example 53), cis-3-hydroxy-4-(l- naphthyloxy)-piperidine from 10.5 g
(0.028 mol) of 4-(1-naphthyloxy)-l-carbobenzyloxy-3- piperidone (Example
53), cis-3-hydroxy-4-(5,6,7,8-tetrahydro-l-naphthyloxy)-piperidine 10  from
10.6 g (0.028 mol) of 4-(5,6,7,8-tetrahydro-l-naphthyloxy
l-carbobenzyloxy-3-   10 piperidone (Example 53), and
cis-3-hydroxy-4-(p-fluorophenoxy)-piperidine from 9.6 g (0.028 mol) of
4-(p-fluoro-phenoxy)-l-carbobenzyloxy-3-piperidone (Example 53). Example 55
15    Analogously to Example 20, the 1-methyl derivatives corresponding to
the compounds   15 indicated below are obtained using, in each case, 0.02
mol of the indicated compounds, 10 ml of formic acid and 5 ml of a 35%
strength aqueous solution of formaldehyde, i.e. cis-3-hydroxy-4-(
m-chloro-phenoxy)-l-methyl-piperidine is obtained from 4.56 g of cis-3-
hydroxy-4-(m-chloro-phenoxy)-piperidine (Example 54),
cis-3-hydroxy-4-(l-naphthyloxy)- 20 -methyl-piperidine is obtained from
4.86 g of cis-3-hydroxy-4-(1-naphthyloxy)-piperidine    20 (Example 54),
cis-3-hydroxy-4-(5,6,7,8-tetrahydro-l-naphthyloxy)-l-methyl-piperidine is
obtained from  4.94 g of
cis-3-hydroxy-4-(5,6,7,8-tetrahydro-l-naphthyloxy)-piperidine (Example 54)
and cis-3-hydroxy-4-(p-fluoro-phenoxy)-l-methyl-piperidine is obtained from
4.22 g of cis-3-hydroxy-4-(p-fluoro-phenoxy)-piperidine (Example 54).
Example 56
25 Analogously to Example 24, etherification and subsequent hydrogenolysis
using 1.35 g (0.03 mol) of a 55% strength oily dispersion of sodium hydride
in 20 ml of dimethylforma- mide, 0.02 mol of the starting materials
indicated below in 20 ml of dimethylformamide and 30  3.55 g (0.025 mol) of
methyl iodide gives the corresponding end products, i.e.  30 



trans-3-methoxy-4-(2,3-dimethyl-phenoxy)-piperidine is obtained from 7. g
of trans-3- iiydroxy-4-(2,3-dimethyl-phenoxy)-1-carbobenzyloxy-piperidine
(Example 34), cis-3- methoxy-4-(3,4-dimethyl-phenoxy)-piperidine is
obtained from 7.1 g of cis-3-hydroxv  4-
dimethyl-phenoxy)-l-carbobenzyloxy-piperidine (Example 47) and
cis-3-methoxy-4-(2,3- 35  dimethyl-phenoxy)-piperidine is obtained from 7.1
g of cis-3-hydroxy-4-(2,3-dimethyl-    35
phenoxy)-l-carbobenzyloxy-piperidine (Example 48). Example 57 Analogously
to Example 20, the 1-methyl derivatives corresponding to the compounds 40
indicated below are obtained using, in each case, 4.70 g (0.02 mol) of the
indicated   40 compounds (from Example 56), 10 ml of formic acid and 5 ml
of a 35% strength aqueous solution of formaldehyde, i.e.
trans-3-methoxy-4-(2,3-dimethyl-phenoxy)-l-methyl- piperidine is obtained
from trans-3-methoxy-4-(2,3-dimethyl-phenoxy)-piperidine, cis-3-
methoxy-4-(3,4-dimethyl-phenoxy)-l-methyl-piperidine is obtained from
cis-3-methoxy-4- 45  (3,4-dimethylphenoxy)-piperidine and
cis-3-methoxy-4-(2,3-dimethyl-phenoxy).-l-methyi-  45 piperidine is
obtained from cis-3-methoxy-4-(2,3-dimethyl-phenoxy)-piperidine. Example 58
A solution of 15.0 g (0.04 mol) of the
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-l- 50  carbobenzyloxy-piperidine
described in Example 19 in 100 ml of dimethylformamide is  50 introduced in
the course of 30 minutes, at 30-35 , into a suspension of 2.8 g (0.062 mol)
of a 55% strength oily dispersion of sodium hydride in 50 ml of
dimethylformamide. The mixture is then warmed to [err] and treated dropwise
with 7.16 g (0.055 mol) of 1-chloro-3-fluorobenzene. The reaction mixture
is subsequently stirred for 41/2 hours at 55  60-70 and then for 15 hours
at room temperature, cooled in an ice-water bath and treated   55 with 250
ml of water. The mixture is extracted by shaking with 3 times 250 ml of
ethyl acetate and the combined organic phases are washed twice with water,
dried over magnesium sulphate and evaporated to dryness, first under a
water pump vacuum and then under a high vacuum. The oil which remains
behind is dissolved in l00ml of toluene and the 60  solution is filtered
through a layer of silica gel. Elution with a toluene/ethyl acetate mixture
60 (4:1) gives
trans-3-(3-chlorophenoxy)-4-(3,4-dimethylphenoxy)-l-carbobenzyloxy-
piperidine in the form of a pale yellow oil. 5.4 g (0.011 mol) of this
compound are dissolved in 120 ml of methanol and the solution is treated
with 3.3 ml of a 2.5 N methanolic solution of hydrogen chloride and
hydrogenated. 65  in the presence of 1.8 g of a 5% strength
palladium-on-charcoal catalyst under normal  65  1    33
1 585 133                                        33 pressure and at room
tem  erature. After the absorption of hydrogen has ceased, the catalyst is
filtered off over diatomaceons earth and the filtrate is evaporated under a
water pump vacuum. The base is set free from the crude hydrochloride by
treatment with aqueous ammonia solution   and extracted with methylene
chloride. After evaporation of the 5  ethylene chloride solution, which has
been dried over sodium  sulphate, trans-3-(3-  5
chlorophenoxy)-4-(3,4-dimethyl-phenoxy)-piperidine is obtained in the form
of a pale yellow oil. The acid fumarate prepared with fumaric acid
crystallises from methanol/ether; melting point 148-[err]. 10  Example 59:
10 Tablets weighing 100 mg and containing 20 mg of active compound are
prepared in the following composition in the customary manner: Composition
15
15 Trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)- piperidine fumarate (2:1)
(neutral)                                 27 mg Wheat starch
50 mg20 20
20 Lactose                                                    43 mg
Colloidal silica                                           5 mg 25  Talc
9 mg                      25 1.35 g Magnesium stearate
1 mg de and
135 mg 30
30 Preparation The trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine
fuirarate (2:1) is mixed with a portion of the what starch and with the
lactose and colloidal silica and thc mixture is forced 



through a sieve. A further portion of the wheat starch is mixed to a paste
with 5 times the 35  amount of water on a water bath and the pulverulent
mixture is kneaded with this paste  35 until a slightly plastic mass has
formed. The plastic mass is pressed through a sieve of about 3 mm mesh
width and dried and the resulting dry granules arc again forced through a
sieve. The remainder of the wheat starch, the talc and the magnesium
stearate are then mixed in and the mixture is pressed to give 40  tablets
weighing 135 mg with a breaking groove.
40 Example 60 Tablets weighing 100 mg and containing 20 mg of
trans-3-hydroxy-4-(3,4-dimethyl- phenoxy)-1-methyl-piperidine hydrochloride
as the active compound arc prepared analo- 45  gously to the procedure
described in Example 59.                                     45 WHAT WE
CLAIM  IS: 1. A process for the preparation of derivatives of
perhydro-aza-heterocycles of the formula 50
50 [err] 60  in which X is the oxo radical or hydrogen and the radical
[err], in which [err] is hydrogen or a  60 substituted or unsubstituted
aliphatic hydrocarbon radical, a substituted or unsubstituted araliphatic
hydrocarbon radical or a substituted or unsubstituted aromatic hydrocarbon
radical or an acyl radical. [err] is hydrogen or a substituted or
unsubstituted aliphatic hydrocarbon radical. Y is oxygen or sulphur, [err]
and [err] each are values of I to 3, [err] 65   being at most four, and Ar
is a substituted or unsubstituted aromatic hydrocarbon radical,  65    33
1 585 133                        33 pressure and at room temperature. After
the absorption of hydrogen has ceased, the catalyst is filtered off over
diatomaceous earth and the filtrate is evaporated under a water pump
vacuum. The base is set free from the crude hydrochloride by treatment with
aqueous ammonia solution and extracted with methylene chloride. After
evaporation of the nolysis gives   5        5  ethylene chloride solution,
which has been dried over sodium  sulphate, trans-3-(3-  5
chlorophenoxy)-4-(3,4-dimethyl-phenoxy)-piperidine is obtained in the form
of a pale yellow oil. The acid fumarate prepared with fumaric acid
crystallises from methanol/ether; melting point 148-[err]. benzyloxy-3-
10            Exampe 59:      .
10 from 9.6 g                    Tablets weighing 100 mg and containing 20
mg of active compound are prepared in the following composition in the
customary manner: Composition compounds   1515
15 mpounds, 10                  Trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-
piperidine fumarate (2:1) (neutral)                                    27
mg Wheat starch                                              50 mg 20
20 )iperidine is                Lactose
43 mg btained from                 Colloidal silica
5 mg 25  Talc                                                        9 mg
25 usng 1.35 g                  Magnesium stearate
1 mg aethylforma- 135 mg 30
30 Preparation The trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine
fumarate (2:1) is mixed with a portion of the wheat starch and with the
lactose and colloidal silica and the mixture is forced through a sieve. A
further portion of the wheat starch is mixed to a paste with 5 times the 35
amount of water on a water bath and the pulverulent mixture is kneaded with
this paste  35 until a slightly plastic mass has formed. The plastic mass
is pressed through a sieve of about 3 mm mesh width and dried and the
resulting dry granules are again forced through a sieve. The remainder of
the wheat starch, the talc and the magnesium stearate are then mixed in and
the mixture is pressed to give 40  tablets weighing 135 mg with a breaking
groove.                                      40 Example 60 Tablets weighing
100 mg and containing 20 mg of trans-3-hydroxy-4-(3,4-dimethyl-
phenoxy)-l-methyl-piperidine hydrochloride as the active compound are
prepared analo- 45  gously to the procedure described in Example 59.
45 



WHAT WE CLAIM  IS: 1. A process for the preparation of derivatives of
perhydro-aza-heterocycles of the formula 50 412 hours at      '
[err] dried over urn and then uene and the 60  in which X is the oxo
radical or hydrogen and the radical [err], in which [err] is hydrogen or a
60 benzyloxy-                  substituted or unsubstituted aliphatic
hydrocarbon radical, a substituted or unsubstituted araliphatic hydrocarbon
radical or a substituted or unsubstituted aromatic hydrocarbon ydrogenated
radical or an acyl radical, [err] is hydrogen or a substituted or
unsubstituted aliphatic hydrocarbon radical, Y is oxygen or sulphur, [err]
and [err] each are values of 1 to 3, [err] 65       65  being at most four,
and Ar is a substituted or unsubstituted aromatic hydrocarbon radical,  65
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34 and the acid addition salts thereof, wherein a) a compound of the
formula [err] in which [err] and [err] together are epoxy and [err] is
hydrogen, or [err] is free or reactive esterified hydroxyl, [err] is the
group [err] or reactive esterified hydroxyl and [err] is hydrogen, 15  or
[err] and [err] together are the oxo radical, and R2 is always as defined
under formula I, is  15 reacted with a compound of the formula [err] 20  in
which Ar and Y are as defined above, or with a salt thereof,
20 or b), in a compound of the formula IV 25
25 [err] in which Ar, Y, [err], [err] and also [err] are as defincd above
and in which X4 is a free or 35  ketalised oxo radical, or hydrogen and the
group [err], in which [err] has the meaning defined   35 for [err] or is
another group which can be replaced by hydrogen, and X6 has the meaning
defined for R2 or is a group which can be replaced by hydrogen, with the
proviso that at least one of the radicals X5 and X(, is a group which can
be replaced by hydrogen, or the oxo. radical [err] is in the ketalised
form, or in a salt of a compound of the formula IV, the radical 40  or
radicals which do not correspond to the definition of the formula I, and
also, if desired,  40 an acyl radical [err], are removed and/or, if
appropriate, an acyl radical present on the N atom is rearranged onto the 0
atom, or c) the carbonyl group or the alkoxycarbonyl group in a compound of
the formula [err] 55
55 in which [err] is hydrogen, lower alkoxy or a substituted or
unsubstituted aliphatic hydrocarbon radical and [err], Ar, Y, [err], [err]
and also [err] are as defined under formula 1, 60  is reduced, and, 'if
desired, d) in a resulting compound of the formula I in which the  60
hydroxyl group is present as [err] and/or hydrogen is present as [err], the
hydroxyl group is converted into the ether group corresponding to the
definition for [err] and/or the hydrogen atom R2 is replaced by a
substituted or unsubstituted aliphatic hydrocarbon radical. or e) a
resulting compound of the formula I in which the hydroxyl group is present
as [err] and a 65   substituted or unsubstituted aliphatic hydrocarbon
radical is present as [err] and Ar, Y, [err],[err]  65    34      35
1 585 133                                        3 and also [err] are as
defined under formula I is reacted with a carboxylic acid of the formula
[err] in.which R is a substituted or unsubstituted aliphatic,
cycloaliphatic, aromatic or araliphatic hydrocarbon radical, or with a
reactive derivative thereof, or f), in order to prepare a compound of the
formula I in which X is the oxo radical and [err], Ar, Y, [err], [err] an
also [err] + [err] are as defined under formula 1, is oxidised,or g) in
order to prepare a compound of the 10  formula I in which X is hydrogen
and, as the radical OR,, the hydroxyl group, and R2, Ar,  10 Y, [err],
[err] and also [err] are as defined under forniula 1, a corresponding
compound of the formula I in which X is the oxo radical is reduced, and/or,
if desired, substituents present in a resulting compound of the formula I
are converted into other substituents according to the 



definition, and/or, if desired, the resulting mixture of isomers is
separated into the pure 15  isomers, and/or, if desired, a resulting
mixture of the cis- and trans-isomers is separated into   15 the compounds
of the cis-configuration and the trans-configuration, and/or, if desired, a
resulting racemate is resolved into the optical antipodes, and/or if
desired, a resulting free compound of the formula I is converted into a
salt, or a resulting salt is converted into the free compound of the
formula I. 20    2. A process according to Claim 1, wherein a compound of
the formula I indicated in  20 Claim 1, in which X is the oxo radical or
hydrogen and the radical [err], in which [err] is hydrogen, lower alkyl,
carboxy-lower alkyl, lower alkoxycarbonyl-lower alkyl, carbamoyl- lower
alkyl, N-lower alkylcarbamoyl-lower alkyl, N,N-di-lower
alkylcarbamoyl-lower alkyl or cyano-lower alkyl and also phenyl, or
phenyl-lower alkyl or phenoxy-lower alkyl which. 25       25  are
unbranched or branched at the a-carbon atom, it being possible, in each
case, for  25 phenyl to be unsubstituted or substituted by lower alkyl,
lower alkoxy, halogen, trifluoromethyl, lower alkoxycarbonyl, carbamoyl,
N-lower alkylcarbamoyl, NN-di-lower alkylcarbamoyl or cyano, and in which
[err] is acyl, and acyl is the group -C(=O)-R, in which R  is lower alkyl,
lower alkoxy-lower alkyl or halogeno-lower alkyl, or phenyl or 30
phenyl-lower alkyl, in which phenyl, in each case, can be substituted by
lower alkyl, lower  30 alkoxy, halogen and/or trifluoromethyl, [err] is
hydrogen, lower alkyl or propargyl, Y is as defined in Claim I and Ar is
phenyl, naphthyl, tetrahydronaphthyl or anthryl, in which, in each case,
phenyl or an aromatic ring of naphthyl or anthryl can be unsubstituted or
substituted by lower alkyl, hydroxyl, lower alkoxy, halogen,
trifluoromethyl, lower 35  alkoxycarbonyl, carbamoyl, N-lower
alkylcarbamoyl, NN-di-lower-alkylcarbamoyl, nitro   35 the meaning
or cyano, it being possible, in each case, for 1, 2 or 3 of these
substituents to be present and roviso that at               for these
substituents to be either identical or different, and [err], [err] and also
[err] are as defined in Claim 1, or an acid addition salt thereof is
prepared. 3. A process according to Claim 1, wherein a compound of the
formula I indicated in so, if desired,  40     40  Claim 1, in which X is
the oxo radical or hydrogen and the radical [err], in which [err] is  40
hydrogen or lower alkyl having up to 4 carbon atoms, as well as
carbamoyl-lower alkyl which is unsubstituted or N-lower-alkyl- or
N,N-di-lower alkyl-substituted, or cyano-lower alkyl, or phenyl-lower alkyl
which may be branched or unbranched in the lower alkyi part
carbamoyl-phenyl-lower alkyl or carbamoylphenoxy-lower alkyl or acyl, and
acyl is the 45       45  group -C(=O)-R, in which R is lower alkyl, lower
alkoxy - lower alkyl or halogeno-lower  45 alkyl having, in each case, up
to 4 C atoms in the lower. alkyl part, or phenyl or phenyl-lower alkyl, it
being possible for phenyl to be substituted by lower alkyl or lower alkoxy
having, in each case, up to 4 C atoms in the lower alkyl part, halogen
and/or trifluoromethyl, and [err] is hydrogen or lower alkyl having up to 4
C atoms, or propargyl, 50  and in which Yis as defined in Claim 1 and Ar is
phenyl. naphthyl or tetrahydronaphthyl, it  50 being possible for phenyl,
naphthyl or the aromatic ring of tetrahydronaphthyl to be unsubstituted or
substituted by lower alkyl, hydroxyl, lower alkoxv, lower alkoxycarbonyl,
N-lower alkylcarbamoyl or N,N-di-lower alkyl-carbamoyl, lower alkyl having
up to 4 C atoms in each case, or substituted by halogen, trifluoromethyl,
carbamoyl. nitro or cyano, it 55  being possible for 1 or 2 of these
substituents to be present in each case and for the   55. substituents to
be identical or different, and [err], [err] and also [err] are as defined
above. or an acid salt thereof, is prepared. 4. A process according to
Claim 1, wherein a compound of the formula I indicated in Claim 1, in which
X is the oxo radical or hydrogen and the radical [err], in which [err] is
in which the  60        60  hydrogen, lower alkyl, cyano-lower alkyl or
carbamoyl-lower alkyl having, in each case, up   60 roxyl group is   .
to 4 C atoms in the lower alkyl part, or phenyl. which is unsubstituted or
substituted in the the hydrogen                 manner indicated below for
Ar, or acyl, and acyl is the group -C(=O)-R. in which R is adical, or e) a
lower alkyl having up to 4 C atoms. [err] is hydrogen or lower alkyl having
up to 4 C atoms, or propargyl, and Ar is phenyl, naphthyl or
5,6,7,8-tetrahydronaphthyl, which are unsubsti- 65  tuted or at most
disubstituted by lower alkyl or lower alkoxy having, in each case, up to 4
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36 atoms or by halogen, trifluoromethyl, carbamoyl, nitro or cyano, the
said substituents being bonded to the aromatic ring and it being possible,
in each case, for one, or in the case of lower alkyl, lower alkoxy and
halogen, two, substituents to be present and for these .
substituents to be identical or different from one another, and Y, [err],
[err] and also [err] are 5  as defined above, or. an acid addition salt
thereof, is prepared. 5. A process according to Claim I wherein a compound
of the formula I indicated in Claim 1, in which X is the oxo radical or
hydrogen and the radical [err], in which [err] is hydrogen or lower alkyl,
[err] is hydrogen, lower alkyl or propargyl and Ar is phenyl, 



naphthyl or 5,6,7,8-tetrahydronaphthyl, and phenyl can be at most
disubstituted by lower 10   alkyl, lower alkoxy or halogen, or substituted
by trifluoromethyl, it being possible for the   10 said substituents to be
identical or different from one another,. and Y, [err],[err] and also [err]
[err] are as defined above, or an acid addition -salt thereof, is prepared.
6.  A process according to Claim 1, wherein
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)- piperidine or  a
pharmaceutically acceptable acid addition salt thereof is prepared. 15  7.
A process according to Claim 1, wherein
trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-    15 1-methyl-piperidine or a
pharmaceutically acceptable acid addition thereof is prepared.
piperidine-or a pharmaceutically acceptable acid addition salt thereof is
prepared. 9. A process according to Claim 1, wherein trans-3-hydroxy-4-
2,3-dimethyl-phenoxy)- 1-methyl-piperidine or a pharmaceutically acceptable
acid addition salt thereof is prepared.   20 10. A process according to
Claim 1, wherein cis-3-hydroxy-4-(3,4-dimethyl-phenoxy)- piperidine or
cis-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine, or a pharmaceutically
acceptable acid addition salt of one of these compounds, is prepared. 11. A
process according to Claim 1, wherein
cis-3-hydroxy-4-(3,4-dimethyl-phenoxy)l- 25  methyl-piperidine or
cis-3-hydroxy-4-(2,3-dimethyl-phenoxy-1-methyl-piperidine, or a   25
pharmaceutically acceptable acid addition salt of one of these compounds,
is prepared. 12.  A process according to Claim 1, wherein
4-(3,4-dimethylphenoxy)-3-piperidone or
4-(2,3-dimethyl-phenoxy)-3-piperidone, or a pharmaceutically acceptable
acid addition salt of one of these compounds, is prepared. 30  13. A
process according to Claim 1. wherein a comDound of the formula I in which
X is  30 hydrogen and [err], in which [err] is as defined in Clairn 1, and
[err],, Ar, Y, [err],[err] and also [err] plus [err] are as defined in
Claim 1, or an acid addition salt thereof, is prepared according to a), b),
c), d), e) or g). 14. A process according to Claim 1, wherein a compound of
the formula I in which X is 35  the oxo radical and [err], Ar, Y, [err],
[err] and also [err] plus [err], are as defined in Claim 1-, or an   35
acid addition salt thereof, is prepared according to a), b), or f). 15. A
process according to Claim  1, wherein, in accordance with b), a detachable
radical [err] is removed, and replaced by hydrogen, by solvolysis,
reduction, or hydroge- nolysis. 40     16. A process according to Claim 1,
wherein, in accordance with d), a compound of the   40 formula I, in which
[err] is hydrogen and X, Ar, Y, [err], [err] and also [err] are as defined
in Claim  1 is reacted with a compound of the formula [err] 45
45 in which [err] is a substituted or unsubstituted aliphatic hydrocarbon
radical and [err] is reactive esterified -hydroxyl, or is reacted under
reducing conditions with an oxo compound of the formula [err] in which
[err] is the divalent radical corresponding to the monovalent radical
[err]. 17. A. process according to Claim 1, wherein, in accordance with d),
a compound of the formula I in which X is hydrogen .and the hydroxyl group,
and [err], Ar, Y.[err],[err] and also [err] 55   plus [err] are as defined
in Claim  1, is reacted with a compound of the -formula         55 [err] in
which [err] is a substituted or unsubstituted aliphatic. araliphatic or
aromatic hydrocarbon 60   radical and [err] is reactive esterified or free
hydroxyl.                                    60 18. A process according to
any one of Claims 1-5, wherein a reactant is employed in the form of a
salt. 19.  A process according to any one of Claims 1-5, wherein a compound
of the formula I in the cis-configuration is prepared. 65     20. A process
according to any one of Claims 1-5, wherein a compound of the formula 1  65
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37 in the trans-configuration is prepared. 21. A process according to any
one of Claims 1-5, wherein the starting material used is a starting
material in the cis-configuration. 22. A process according to any one of
Claims 1-5, wherein the starting material used is a 5        5  starting
material in the trans-configuration.
5 23. A process according to any one of Claims 1-5, wherein a resulting
compound in the cis-configuration is converted into a compound in the
trans-configuration. 24. A process according to any one of Claims 1-5,
wherein a resulting compound in the trans-configuration is converted into a
compound in the cis-configuration. 



ssible for the   10     10    25. A perhydro-aza-heterocycle of the formula
I indicated in Claim 1 in which X and   10 [err], [err], Y. Ar, [err],
[err] and also [err] are as defined in Claim 1, or an acid addition salt
thereof. 26. A compound of the formula I indicated in Claim 1, in which X
is the oxo radical or hydrogen and the radical [err], in which [err] is
hydrogen, lower alkyl, carboxy-lower alkyl, 15  lower alkoxycarbenyl-lower
alkyl, carbamoyl-lower alkyl, N-lower alkylcarbamoyl-lower   15 alkyl,
N,N-di-lower alkylcarbamoyl-lower alkyl or cyano-lower alkyl and also
phenyl or phenyl-lower alkyl or phenoxy-lower alkyl which are unbranched or
branched at the [err]-carbon atom, it being possible, in each case, for
phenyl to be unsubstituted or substituted by lower alkyl, lower alkoxy,
halogen, trifluoromethyl, lower alkoxycarbonyl, carbamoyl, 20  N-lower
alkylcarbamoyl, N,N-di-lower alkylcarbatnoyl or cyano, and in which [err]
is acyl,  20 and acyl is the group -C(=O)-R, in which R is lower alkyl,
lower alkoxy-lower alkyl or halogeno-lower alkyl, or phenyl or phenyl-lower
alkyl, in which phenyl, in each case, can be substituted by lower alkyl,
lower alkoxy, halogen and/or trifluoromethyl, [err] is hydrogen, lower
alkyl or propargyl, Y is as defined in Claim  1 and Ar is phenyl, naphthyl,
dine, or a   25        25  tetrahydronaphthyl or anthryl, in which, in each
case, phenyl or an aromatic ring of   25 is prepared.
naphthyl or anthryl can be unsubstituted or substituted by lower alkyl,
hydroxyl, lower alkoxy, halogen, trifluoromethyl, lower alkoxycarbonyl,
carbamoyl, N-lower alkylcarba- addition salt              moyl,
N,N-di-lower alkylcarbamoyl, nitro or cyano, it being possible, in.each
case, for 1, 2 or 3 of these substituents to be present and for these
substituents to be either identical or in which X is  30       30
different, and [err],[err]and [err] are as defined in Claim 1, or an acid
addition salt thereof.   30 27. A compound of the formula I indicated in
Claim 1, in which X is the oxo radical or according to
hydrogen and the radical [err], in which [err] is hydrogen, or lower alkyl
having up to 4 carbon atoms,. as well as carbamoyl-lower alkyl which is
unsubstituted or N-lower alkyl- or in which x is
N,N-di-lower-alkyl-substituted, or cyano-lower alkyl, or phenyl-lower alkyl
which may be aim 1, or an   35      35  branched or unbranched in the
lower. alkyl part, carbamoyl-phenyl-lower alkyl or   35
carbamoyl-phenoxy-lower alkyl or acyl, and acyl is the group -C(=O)-R, in
which R is ) detachable     t        lower alkyl, lower alkoxy - lower
alkyl, or halogeno-lower alkyl having, in each case, up to 4 or hydroge-
C atoms in the lower alkyl part, or phenyl or phenyl-lower alkyl, it being
possible for phenyl to be substituted by lower alkyl or lower alkoxy
having, in each case, up to 4 C atoms in the Lmund of the   40      40
lower alkyl part, halogen and/or trifluoromethyl, and R2 is hydrogen or
lower alkyl having   40 up to 4 C atoms, or propargyl, and in which Y is as
defined in Claim 1 and Ar is phenyl, naphthyl or tetrahydronaphthyl, it
being possible for phenyl, naphthyl or the aromatic ring of
tetrahydronaphthyl to be unsubstituted or substituted by lower alkyl,
hydroxyl, lower alkoxy, lower alkoxycarbonyl, N-lower alkylcarbamoyl or
N,N-di-lower alkylcarbamoyly 45  lower alkyl having up to 4 C atoms in each
case, or substituted by halogen, trifluoromethyl,  45 carbamoyl, nitro or
cyano, it being possible for I or 2 of these substituents to be present in
o compound                  each case and for the substituents to be
identical or different, and [err], [err] and also [err] are as defined in
claim 1, or an acid addition salt thereof. 28.. A compound of the formula I
indicated in Claim 1, in which X is the oxo radical or 50  50  hydrogen and
the radical [err], in which [err] is hydrogen, lower alkyl, cyano-lower
alkyl or   50 d              carbamoyol-lower alkyl having, in each case,
up to 4 C atoms in the lower alkyl part,  CY radical R2
phenyl, which is unsubstituted or substituted in the manner indicated below
for Ar, or acyl, and acyl is the group -C(=O)-R, in which R is lower alkyl
having up to 4 C atoms, R2 is and also ll               hydrogen or lower
alkyl having up to 4 C atoms, or propargyl, and Ar is phenyl, naphthyl or
mula         55       55  5,6,7,8-tetrahydronaphthyl, which are
unsubstituted or at most disubstituted by lower alkyl   55 or lower alkoxy
having, in each case, up to 4 C atoms or by halogen, trifluoromethyl,
carbamoyl, nitro or cyano, the said substituents being bonded to the
aromatic ring and it being possible. in each case, for one, or in the case
of lower alkyl, lower alkoxy and iydrocarbon                halogen, two,
substituents to be present and for these substituents to be identical or in
the. 60       60  different from one another, and Y, [err], [err] and also
[err] are as defined in claim 1 or an   60 .loyed inthe               acid
addition salt thereof. 29. A compound of the formula I indicated in Claim
1, in which X is the oxo radical or hydrogen and the radical [err], in
which [err] is hydrogen or lower. alkyl, [err] is hydrogen, lower alkyl or
propargyl and Ar is phenyl, naphthyl or 5,6,7,8-tetrahydronaphthyl, and 'e
formula 1  65       65  phenyl can be at most disubstituted by lower alkyl,
lower alkoxy or halogen., or substituted   65    38
1 585 133                                         38 by trifluoromethyl, it
being possible for the said substituents to be identical or different from
one another, and Y, [err], [err] and also [err] are as defined in claim 1,
or an acid addition salt thereof. 30.
Trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-piperidine  or a pharmaceutically 



acceptable acid addition salt thereof. 31.
Trans-3-hydroxy-4-(3,4-dimethyl-phenoxy)-l-methyl-piperidine or a
pharmaceutic- ally acceptable acid addition salt thereof. 32.
Trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-piperidine or a pharmaceutically
acceptable acid addition salt thereof. 10    33.
Trans-3-hydroxy-4-(2,3-dimethyl-phenoxy)-l-methyl-piperidine or a
pharmaceutic-   10 ally acceptable acid addition salt thereof. 34.
Cis-3-hydroxy-4-(3,4-dimethyl-phenoxy)-piperidine  and
cis-3-hydroxy-4-(2,3- dimethyl-phenoxy)-piperidine or a pharmaceutically
acceptable acid addition salt of one of these compounds. 15    35.
Cis-3-hydroxy-4-(3,4-dimethyl-phenoxy)-1-methyl-piperidine and
cis-3-hydroxy-4-   15 (2,3-dimethyl-phenoxy)-l-methyl-piperidine or a
pharmaceutically acceptable acid addition salt of one of these compounds.
36. 4-(3,4-Dimethyl-phenoxy)-3-piperidone  and 4-(2,3-dimethyl-phenoxy)-3-
piperidone or a pharmaceutically acceptable acid addition salt of one of
these compounds.. 20    37. A compound of the formula I in which X is
hydrogen and [err], in which [err] is as   20 defined in Claim 1 and [err],
Ar, Y, [err], [err] and also [err] plus [err] are as defined in Claim 1, or
an acid addition salt thereof. 38. A compound of the formula I in which X
is the oxo radical and [err], Ar, Y, [err], [err] and also [err] plus [err]
are as defined in Claim 1, or an acid addition salt thereof. 25    39. A
pharmaceutical composition which contains a compound according to Claim 25,
25 or a pharmaceutically acceptable acid addition salt thereof, and at
least one pharmaceutical excipient. 40. A pharmaceutical composition which
contains a compound according to any one of Claims 26 to 29, 37 and 38, or
a pharmaceutically acceptable acid addition salt thereof, and 30  at least
one pharmaceutical excipient.
30 41. A pharmaceutical composition which contains a compound according to
any one of Claims 30 to 36, or a pharmaceutically acceptable acid addition
salt thereof, and at least one pharmaceutical excipient. ABEL AND IMRAY,
Chartered Patent Agents, . Northumberland House, 303-306 High Holborn,i
London, WClV 7LH. Printed for Her Majesty's Stationery Office, by Croydon
Printing Company Limited. Croydon. Surrey. 1981. Published by The Patent
Office. 25 Southampton Buildings. London, WC2A IAY. from which copies may
be obtained.    


