4
chlorlde and 0. 26 parts

forrrula

of thi onyI

chl oride are added dropwi se at O-

addi tion,
solution of 0.35 p3h

“the whol e

5 5[err].

. canhmndioaRPcladification:—C 07 d
) COMPLETE SPECIFICATION
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We, J. R. GeicgY A.G., a body corporate
organised according to the laws of Switzerland,
of 215, Schwarzwaldallee, Basle, Switzerland,
do hereby 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 follow-
ing statement : —

The present invention concerns processes for
the production of new piperidine’ derivatives
which have valuable pharmacological proper-
ties as well as the new compounds obtained
by these processes.

It has surprisingly been found that piper-
idine derivatives of the general formula

£0— 8~ ol
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A
CH
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N
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I

wherein R, represents hydrogen, an alkyl, aro-
matic, araliphatic or heterocyclic radical, and
is preferably hydrogen, an alkyl radical having
at most 8 carbon atoms, the phenyl, benzyl or
furfuryl radical, and X represents a straight
or branched chain alkylene radical having 2—4
carbon atoms, at least 2 carbon atoms of which
form the direct chain between N and CO and
preferably represents the ethylene, the 1,2 -
propylene or the trimethylene radical, as well
as their salts with acids have useful pharma—
cological properties, in particular central de-

[Price 4s. 6d.]

pressing, anti-tussive, analgetic and spasmolytic
activity and, at the same time, relatively slight
toxicity.  Furthermore, they potentiate the
action of other medicaments, in particular
anaesthetics. They can be administered orally
as such or in the form of their salts and, in
the form of aqueous solutions of their salts,
they can also be administered parenterally.

In addition, they are suitable as intermed-
fate products for the production of other anal-
getically active substances. In the compounds
of the general formula I R, is, for example,
hydrogen, a methyl, ethyl, n-propyl, isopropyl,
n - butyl, n - bexyl, n - octyl, n - dodecyl or a
phenyl, benzyl, « - phenylethyl, 8 - phenyl-
ethyl, « - methyl - 8 - phenylethyl, v-phenyl-
propyl, « - pyridyl, 8 - pyridyl, v - pyridyl,
tetrahydrofurfuryl or a furfuryl radical.

X is, for example, the ethylene, 1,2 - pro-
pylene, trimethylene, 1,2 - butylene 2,3-butyl-
ene, 1,3 - butylene, 1,3 - isobutylene or tetra-
methylene radical.

The radicals R; given above are only ex-
amples to illustrate the invention which is by
no means limited to the production of com-
pounds which contain only the radicals men-
tioned.

To produce the new compounds of the
general formula I, a compound of the formula
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tiBlene radxcal are obtained by another
process by adding compounds of the general
formula II above to compounds of the general
formula
R, —C=C—CO—0—R,
[ v
H R,

wherein R; and R, are hydrogen or methyl
radicals and R, has the meaning given above.
The addition can be made, for example, by
warming the reaction components in organic
solvents such as ethanol or another low alk-
anol used as alcohol component in the com-
pound of formula IV, in dioxan, benzene or
toluene, Numerous startmg materials of the

. general formula 1V, in particular acrylic acid

40

ester, a-methacryhc acid ester and crotonic
acid ester, are known and others can be pro-
duced in an analogous manner.

Finally, if desired, it is possible to convert
compounds of the general formula I into other
compounds also embraced by this formula. For
example, if desired, compounds embraced by
the general formula I of the general formula
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On the other hand, if desired, diesters which
are also embraced by the general formula I,
i.e. compounds of the general formula
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wherein R,* and X have the meanings given
above but R, is preferably an alkyl radical
having at most 8 carbon atoms, can be par-
tially hydrolysed to the corresponding com-
pounds of the general formula I while retaining
the carbethoxy group in 4-position, in which
latter compounds R, is hydrogen. This is done,
for example, by heating the diesters in the
equimolar amount of an alcohohc/aqueous
soda or caustic potash lye.

If desired, the compounds of the general
formula I are converted in the known manner
into their salts with inorganic or organic acids.
Acids suitable for salt formation are, e.g.
hydrochloric acid, hydrobromic acid, sulphuric
acid, phosphoric acid, methane sulphonic acid,
ethane disulphonic acid, acetic acid, lactic acid,
succinic acid, maleic acid, fumaric acid, malic
acid, tartaric acid, citric acid, benzoic acid,
salicylic acid and mandelic acid.

The following examples further illustrate the
production of the new compounds according
to the invention. Parts are given therein as
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plr8 F BS.lfloro pﬁsﬁg 51 Pengl ester
in 20 parts by volume of benzene is then added
dropwise at 20° whereupon the reaction mix-
ture is refluxed for 15 mimates. After cooling,
the 4 - phenyl - 4 - carbethoxy - piperidine
hydrochloride which has precipitated is filtered
off, the filtrate is evaporated to drymess in
vacuo, the residue is taken up in 500 parts by
volume of ether and the ethereal solution is
repeatedly extracted with 2 N-sodium hydrox-
ide solution. The ethereal solution is washed
with water until the washings are neutral and
then an excess of dry ice is added and the 4-
phenyl - 4 . carbethoxy - piperidine carbonate
precipitated in this way is filtered off. The
ethereal filtrate is concentrated whereupon 1-
{8 - carbophenoxyethyl} - 4 - phenyl - 4 -
carbethoxy - piperidine remains. Its hydro-
chloride from methanol/ether melts at 152—
154°,

The following compounds are obtained in
an analogous manner:

1 - (a - carbethoxy - propyl) - 4 - phenyl-
4 - carbethoxy - piperidine, B.P.; o0, 158
161°, M.P. of the hydrochloride from meth-
anol/ether: 111—113°;

1 - (B - carbo - tert. butoxy - ethyl) - 4 -
phenyl - 4 - carbethoxy - piperidine hydro-
chloride.

gua—

EXAMPLE 2

2.9 Parts of 4 - phenyl - 4 - carbethoxy -
piperidine carbonate are dissolved in 50 parts
by volume of anhydrous alcohol and the solu-
tion is refluxed until the development of car-
bon dioxide is completed. Then a solution of
1 part of acrylic acid ethyl ester in 10 parts
by volume of anhydrous alcohol is added drop-
wise to the boiling solution and the reaction
mixture is refluxed for another 2 hours. After
distilling off the solvent, the 1. (B - carb-
ethoxyethyl) - 4 - phenyl - 4 - carbethoxy -
piperidine which remains is purlﬁed by dis-
tillation and it then boils at 140—141° under
0.01 mm Hg pressure. To produce the hydro-
chloride, the base is dissolved in the calculated
amount of 1 N - hydrochloric acid and evapor-
ated to dryness in vacuo. The hydrochloride
s0 obtained melts, after recrystallisation from
methanol /ether, at 140—141°.

ExXAMPLE 3

0.66 Parts of 1 - (8 - carbethoxyethyl) - 4-

phenyl - 4 - carbethoxy - piperidine are dis-

m %g ?@nﬁfé‘fmﬁﬁdfﬂﬁﬁéﬁi i

) washed with 500 parts of watq

ethyl) - 4 - phenyl - 4 - carbethoxy piper-
idine so obtained is recrystallised from
acetone/hexane when it then melts at 142—
1430,

EXAMPLE 4

5.3 Parts of 4 - phenyl - 4 - carbethoxy -
piperidine carbonate and 4.4 parts of meth-
acrylic acid methyl ester are refluxed for 3
hours. After cooling, the reaction mixture
is dissolved in 300 parts by volume of ether
and non-reacted 4 - phenyl - 4 - carbethoxy -
piperidine, in the form of the carbonate, is
removed, After distillation, 1 - (8 - carbo -
methoxypropyl) - 4 - phenyl - 4 - carbethoxy-
piperidine remains which boils at 157—159°
under 0.001 mm Hg pressure.

The hydrochloride, produced as described in
example 2 melts, after recrystallisation from
acetone/petroleum ether, at 115—117°,

1 - (B - carbethoxy - isopropyl) - 4 -
phenyl - 4 - carbethoxy - piperidine B.P.; yo01
170—175°, M.P. of the hydrochloride (from
methanol /ether) 145—147°, is obtained in an
analogous manner.

EXAMPLE 5

2.1 Parts of 4 - phenyl - 4 - carbethoxy -
piperidine carbonate and 1 part of acrylic acid
methyl ester are refluxed at 80° for 2
hours. After cooling, the reaction mixture is
taken up in 500 parts by volume of ether and
an excess of solid carbon dioxide is added to
this solution. The excess 4 - phenyl - 4 -
carbethoxy - piperidine carbonate which preci-
pitates is removed by filtration and the ether-
eal solution is concentrated. The oily product
is taken up in benzene and is purified through
a column of 10 parts of aluminium oxide acti-
vity I (“Woelm”). The 1 ~ (8 - carbometh-
oxyethyl) - 4 - phenyl - 4 - carbethoxy -
piperidine is recrystallised from benzene. M.P.
45—47°,

The following compounds are produced in
the same way:

1 - {(# - carbobenzyloxyethyl) - 4 - phenyl-
4 - carbethoxy - piperidine, M.P. 180—190°
under 0.01 mm

1 - (8 - carbofurfuryloxyethyl) - 4 - phenyl-
4 - carbethoxy - piperidine, hydrochloride
M.P. 118—120°,

ExXAMPLE 6

1 Part of 1-(B-carbethoxy-ethyl)-4-phenyl-

4 - carbethoxy - piperidine in 20 parts by

frean
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met hyl radicals and R err] has the neaning given inclaiml. 10 5. A
process for the production of piper- [err] I di ne

deri vat ives t—defined- - —h—elalm-i—which conpri ses
condensing a com pound of the general formula

[err] VI

wherein X has the meaning given in claiml

and Rl err] has thq meani ng given in claim 9;1)897 to the
correspondi ng co | 50 formula |
in which Rierr] iwlimedfogenlene chloride and 026 pars ~ WHAT WE CLAIM IS: — V 55
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ined distills at 180—~190° under 0.01 mm.
1 - (B8 - carbofurfuryloxy - ethyl) - 4 -
phenyl - 4 - carbethoxy - piperidine is ob-
tained in the same way. The hydrochloride
melts at 118—120°.
EXAMPLE 7

A mixture of 5.28 parts of 4 - phenyl - 4 -
carbethoxy - piperidine carbonate in 100 parts
by volume of anhydrous decalin is boiled for
15 minutes whereupon a solution is obtained.
Then 15.6 parts of y-bromobutyric acid ethyl
ester, 2.5 parts of anhydrous potassium car-
bonate and 0.1 parts of potassium iodide are
added and the whole is refluxed for 2 hours
while excluding moisture. After cooling, the
reaction mixture is diluted with 200 parts by
volume of ether and then extracted several
times with ice cold dilute hydrochloric acid.
The oily base which is obtained from the
hydrochloric acid solution by the addition of
concentrated NaOH at 0—5° is extracted with
ether, the ether phase is washed first with
sodium carbonate solution and then with water
and, after drying with sodium sulphate, is
concentrated. The 1 - (v - carbethoxy - pro-
pyl) - 4 - phenyl - 4 - carbethoxy - piperidine
which remains boils at 195—200° under 10~
mm pressure. The maleic acid salt melts, after
recrystallisation from methanol - ether, at
111.5—113.5°.

The 1 - (y - carbomethoxy - propyl) - 4 -
phenyl - 4 - carbethoxy - piperidine obtained
in an analogous manner boils at 169—171°
under 10— mm pressure. Its maleate melts at
117—118.5° (from methanol-ether).
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X represents a stralght or branched chain 60
alkylene radical having 2—4 carbon atoms, at
least 2 carbon atoms of which form the direct
chain between N and CO as well as of
their acid addition salts.

2. Compounds of the general formula I,
as defined in claim 1, in which R, represents
hydrogen, an alkyl radical having at most 8
carbon atoms, the phenyl, benzyl or furfuryl
radical and X represents the ethylene, the 1,2-
propylene or the trimethylene radical.

3. A process for the production of com-
pounds of the general formula I as defined in
claim 1, and their acid addition salts, which
comprises reacting a compound of the general
formula

65
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with a halogen alkane carboxylic acid or the
ester thereof of the general formula

Hal—X—CO—0—R, I

wherein Hal represents a halogen atom and R, 80

and X have the meanings given in claim 1.



formula 1 as defined in 15. Process for the
producti on of piper- claim1, which conprises reacting a conpound
i di ne derivatives of the general forrmula | de- 65 25 of the general
formula V as defined in claim fined ipsoopi m 1, substantlally as herein
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by volume of anhydrous decalin is boiled for
15 minutes whereupon a solution is obtained.
Then 15.6 parts of y-bromobutyric acid ethyl
ester, 2.5 parts of anhydrous potassium car-
bonate and 0.1 parts of potassium iodide are

carbon atoms,-the phenyl, benzyl or furfuryl
radical and X represents the ethylene, the 1,2-
propylene or the trimethylene radical.

3. A process for the production of com-
pounds of the general formula I as defined in
claim 1, and their acid addition salts, which

70

added and the whole is refluxed for 2 hours
while excluding moisture. After cooling, the
g5 reaction mixture is diluted with 200 parts by
volume of ether and then extracted several
times with ice cold dilute hydrochloric acid.
The oily base which is obtained from the
hydrochloric acid solution by the addition of

40 concentrated NaOH at 0—5° is extracted with
ether, the ether phase is washed first with
sodium carbonate solution and then with water
and, after drying with sodium sulphate, is
concentrated. The 1 - (v - carbethoxy - pro- #

45 pyl) - 4 - phenyl - 4 - carbethoxy - piperidine
which remains boils at 195—200° under 10™* 1I
mm pressure, The maleic acid salt melts, after
recrystallisation from wmethanol - ether, at
111.5—113.5°.

50 The 1 - (v - carbomethoxy - propyl) - 4 -
phenyl - 4 - carbethoxy - piperidine obtained
in an analogous manner boils at 169—171°
under 10~ mm pressure. Its maleate melts at
117—118.5° {from methanol-ether).

comprises reacting a compound of the general
formula 75
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with a halogen alkane carboxylic acid or the
ester thereof of the general formula

Hal—X—CO—0—R, III

wherein Hal represents a halogen atom and R, 80
and X have the meanings given in claim 1.
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ERRATA SPECI FI CATI ON NO. 950, 897 Page
2, line 63, after "fornula" insert "V with reactive esters of hydroxy
conmpounds of the general fornmula" Page 3, line 11, for "599)" read
n 559) n
950,897 5
4. A process for the production of piper- 9. A process as claimed in any of claims 3,
- idine derivatives of general formula I defined 4, 5 or 8 in which R, has the meaning given in 40
- in claim 1, which comprises adding a com- claim 2 and R,® has the meaning given for R,
- pound of the formula II given in claim 3 to in claim 2 with the exception of hydrogen.
5 a compound of the general formula 10. A process for the production of piper-
idine derivatives of general formula I defined
R,—C=C—CO—0—R, in claim 1, characterised by partially hydro- 45
I IV lysing a compound of the general formula
H R,
wherein R, and R, represent hydrogen or
methyl radicals and R, bas the meaning given Q\ C0—0—Cyhs
in claim 1. o/ .

10 5. A process for the production of piper- 2N
idine derivatives of general formula I defined L;”? f”z
in claim 1, which comprises condensing a com- ty Ly
pound of the general formula X N/

- ;l( o—0-y!
=it
. -~ -
O
c@ \€”z VIII
5‘”2 CHy wherein X has the meaning given in claim 1
L4 and R, has the meaning given in claim 5,
f' to the corresponding compound of the general 50
X—i0—0 formula I in which R, is hydrogen.
. A% 11, A process as claimed in claim 10 in
which R,* has the meaning given in claim 9.

15 in which X has the meaning given in claim 1, 12. 1 - (8 - carbethoxyethyl) - 4 - phenyl-
possibly after conversion into a reactive func- 4 - carbethoxy - piperidine. 55
tional derivative, with a hydroxy compound of 13. Process for the production of piperidine
the general formula derivatives of the general formula I defined in

claim 1, substantially as herein described in
R,’—0H VI Exzample 1.
14. Process for the production of piperidine 60

20 wherein R,! has the meaning given for R; in  derivatives of the general formula I defined
claim 1 with the exception of hydrogen. in claim 1, substantially as herein described

6. A process for the production of com- in any one of Examples 2 to 4.
pounds of the general formula 1 as defined in 15. Process for the production of piper-
claim 1, which comprises reacting a compound  idine derivatives of the general formula I de- 65
25 of the general formula V as defined in claim fined in claim 1, substantially as herein de-
5, with a diazo-alkane. scribed in any one of Examples 5 to 7,
7. A process as claimed in claim 6 in which 16. Piperidine derivatives of the general for-
said diazo-alkane has at most 5 carbon atoms. mula I defined in claim 1, substantially as
8. A process for the production of com- herein described in Example 1. 70

30 pounds of the general formula I as defined in 17. Piperidine derivatives of the general
claim 1, which comprises reacting a salt of a formula I defined in claim 1, substantially as
compound of the general formula V as defined herein described in any one of Examples 2 to
in claim 5 with a reactive ester of a hydroxy 4.
compound of the general formula 18. Piperidine derivatives of the general for~ 75

mula I defined in claim 1, substantially as

35 R,*—OH VII herein described in any ome of Examples 5

in which R,** has the meaning given for R,
in claim 1 with the exception of hydrogen and
aromatic radicals.
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