PATENT SPE ; s - X
Spjai ficat A RES\ i_f:: 3‘-.,':{ L C{)PY S
L - 4 Yrme. A Wy { ’ ¥ ' .

17
PATENT SPECIFICATION

ac;

768821

Dete of Applicaticn and fiirg Complzte Specification: April 29, 1755,
iNo. 12476]35.

Application made in GGermany on Ma} 17, 1954.

Caraplete Specification Published: Feb. 10, 1957

Index at ncceptance:—Class 2(3), T2A4C,

Internatonal Clisyification:—C07d

COMPLFTE SPECIFICATION

Nove! Prodacts of the Amino-Piperidine-2,8-Lione Series

We, Crasmie GRNenTAAL GVBH, Stelberg
im Rheinlard, Germsany, a Bedvy Corporate
organised under the Laws of Germany, do
hereby declace the iavestion, for waich we
pray that a paient may te granwed 1o us, anyd
the mreriiod by which it iz 10 be performed,
1o be patticularly described in and by the
foliowing statement:—

The present inveation relates to novel pro-
dacts of th2 amino-piperidne-2,6-dione series.

The novael products of the inventiop have
the geperal formula

wherein R represents hydrogen, an aliphatic
radical which coatains 1 to 6 carbon atoms,
a phenol radical or a benzyl radical and X
represents the radical of the imide of a dicarb-
oxylic acid attached to the piperidine ring by
the imido nitrogen atom.

The aliphatic radicals of the substituent R
may be saturated or unsaturated. The imides
of dicarboxylic acids may be imides of di-
carboxylic acids of the aliphatic, cycloali-
phatic. aromatic or heterocyclic series. It is
advantageous to employ the imides of phthalic
acid and succinic acid.

According to one preferred form of the pre-
sent invention, X stands for the phthalimide
radical and R for an aliphatic radical with
1 to 6 carbon atoms, a phenyl radical or a
benzyl radical.

The products of the invention possess valu-
able therapeutic properties.  They cause a
strongly pronounced lowering of the motility,
ie: the phenomenon of motion, and have a
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very low towicity. They may be generslly
emploved for *‘central attenuation™ (vegeta-
tive dystonia). The products of the invetnos
do nor bave wny peripherally peralysng
cwure-bhe offects. Tn edditior, the o
pounds have certain spasmolytic and anti-
histominic effects.  Dispensed 1in larger
juantities, ¢he products of the invention, aud
ramcuinly J-phthalimids-2 ,6-dingopiper-
idirs ave effective @ soporifics.  The products
are fully effective, both when used parenter-
aliy or orally.

The woved products iray be producea by
reacting an aliphatic dicarboxylic acid which
corizins 5 C-atems in a straight chain, and
the a-methylene group of which is substituted
by the subsituent X in accondance with the
aivrementioned genersd forzvla, seith vrea o
a substiution. product theredf or with a
primary amine or an acid amide ic such
manner that water is split off and she ring 1s
ciosea.  Instead of using the dicarboxylic
acid, it s also possible w employ funaional
deriveiives thereof, soch ss asid halides, acid
esters and acid arides.

The proporiions of the components used
for e ring lomstion are advantugeouséy
such that at least 1 mol of the compound
yiclding the nitrogen imide is used to one
mol of the acid component.

The invention is illustrated by the follow-
ing examples:

ExampLE 1.

27.7 Gm. of N-phthalyl glutamic acid are
mixed with 66 gm. of a 339 soluton of
ethylamine in water and slowly heated in an
oil bath to 160—180°C., the mixture being
maintained at this temperature for 15 to 20
minutes. The reaction product, l-ethyl-3-
phthalimido-2,6-dioxopiperidine, is recrystal-
lised from alcohol by fractionatdon. It melts
at 209°C. The DL 50 (50% lethal dose) is
higher than 120 mg/20 gm of mouse, while
the therapeutic dose is 10 mg/20 gm. of
mouse.
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ExAMPLE 2.

28.5 Gro. of Nccing)-glutamic acid di-
ethyl ester are heated for 20 mioures 1o
140—150°C. with 70 ‘gm. of propylamine
witk: aditition of 5 gin, of sodivwu mediyiate.
The - produzt,  Ipropyi-3-svocinimido-2,6-
dicwopiperidine, is parified es in Esample 1
by fractional crystallisation,

LEaameLe 3.

26. Gm. of N-phthalyl glutamic acid
anhpdride are melted with 12 om. of vrea in
an oil hath at 170—180°C. until the reaction
is cnpleted, which wkes aboui Z0 minutes.
The rmxaction takes plac: with viclent evolu-
tinn of cacbon. dioxide and conmcenia  After
cooiing, the rezction product is recrystallised
oy fractionation from 959 alcohol, and the
frst fraction, may coomit phihialic acd
Jenvativizs.  The recpiirsd predues, 3-pivhal-
imide-2 6~Hoxopiperidine, me'ts ar 269 —
271°C. The substance is soluble in hot
alcohol and [ dunedayl formaraide: it is aiso
sniuble: i stronyg lyes, the scluticns obiained
beving 4 yellowish eslovr. The vicld is aboui
W5—70% of the theoretical.

EXAMPLE 4.

Lry gaseous simmenia is introduced at
stoer 12G°C. dote 13 zro. of moltes -
obthalyl ghriamic 2cid enhydriz which is d's-
posed 1n a loosely closed vessel, the process

i so regulated thar ihe water being
Foened {s distlled off. A white substenca
simidtaneously subiimes from the reaciion
mixture. After being cnoled, the melt is
worked up as in Example 3. The product
which is obmained, 3-phthalimidc-2,6-dioxo-
pipetidine, malw at 265---271°C.

EXAMELE 5.

13 Gm. of N-phthaly! glutamic acid
anhydride are melted with 2i.2 gm. of sym-
metrical diphenyl urea 21 176G--180°C. i an
ofl tath. The evcluton of gas has practic-
ally been completed after sbout 20 minuies.
Alter cooling, the aniline which is formed is
first of all separaged writh a little ether. By
fracicaal crystliisation “rom 959, lcoh,
thege are obrained 2 small amount of un-
changed diphenyl urea, possibly phthalic acid
derivatives, while the main quantity consists
of 1-phenyl-3-phthalimido -2,6- dioxopiper-
idine with a melting point of 187°C.

EXAMPLE 6.

If gascous ammonia is passed into phthalyl
glutamic acid in an autoclave and if the latter
is heated for a short time to 140—160°C., it
is possible to isolate 3-phthalimido-2,6- di-
oxopiperidine.  After recrystallisation by
fractionation from 95% alcohol, the product
melts at 269—271°C.

It is

nixeq wth 66gm

Ezamprze V. :
13 Gra of N-phthalyl gluamis  acd
anbydride are melted with 6 gm. of benzyl-
amine at 180°C. for 15 minutes ip an oil
batk. Afier coolmg, the reacdon mixture is
worked up by fracticnal crystailisaton from
95% aleohinl  t-benzyl-3-pithalimide-2,6-
dioxo-piperidine is obtained with the meldng
point of 104—108°C.

Eg4NPLE 8.

13 Gm. of N-pbthaiv! *glutamic scid
anhydride are suspended in 100 cc  of
absolute xylene and mixed with a soludon of
6.4 gm. of benzylumine in 50 cc. of cbssluts:
xylene. Tlis wicctare Is toiled under reilux
for 4 hours on an o bath. The xylete is
then evaporated in vacuo and the residue re-
crystallised from 657 aleohol.  The melting
point of the produer obtained  1-tenzyl-3-
phthabimide-2,6-dloxopiperidine, 1s 104--
108°C. and the yizld about 80% of the
theoreticai.

Exadprr 9,

“The procedur: indicated in le 8 is
followed, uzing 13.85 gm. of N-pathald
glutamic acid. The same product is ob-

Examerz 39,

13 G of phthaly! ghitamic acid anhydride
and 6 gm. of urea are hested 1o hoiliog
point in 75 cc. of absolute xylene for 4 hours
m oz2n oil bath.  Formation of a sublimare
takes place with evolution of amniomin aad
carben dioxide.  The xylene s then distlled
ofi in vacuo and the residue recrystallised
from 95% aloohol Ly fractionaven. In addi-
ilon W soroe  phthalimide and  phthuiyl
glutamin, the required 3-phrhalimidio-2,6-
dioxopiperidine is obtained, having a melting
point of z65—271°C.

Exasiere 4.

The procedure is as in Example 10, bar 14
gm. of phihalyl glutamic acid are used in-
stecad of phthalyl glutamic acid anhydride.
The siwne product is obtained.

ExampLE 12,
The procedure is as in Example 10, but
7.6 g of duouees are used instead of urea.
The same product is obtained.

ExamrrE 13.

The procedure is as in Example 12, but
using 14 gm. of phthalyl glutamic acid in-
stead of phthalyl glutamic acid anhydride.
The same product, 3-phthalimido-2,6-dioxo-
piperidine, is obtained.

ExampLE 14.
13 Gm. of phthalyl glutamic acid anhydride
and 5.7 gm. of allyl amine are heated in an
oil bath to 175°C and maintained at this
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semperstire for aboud 12 mutes. After toct-
ing, the reaction product is recrystallised by
fractionation from agueous aicohol, ‘The
product obtained, l-aliyi-3-phihalimido-2,6-
‘10Lop1p<:mi.1e, meits at 164--167°C.

What we claim is7-—

1. New chemical compounds of the general

formula
0.(’\1

wherein R represents hydrofren, an aliphatic
radxcal which coutains { to 6 carbon au,rus,
2 phenyl radical or a tenzz] radical ard X

represants (he redicd of the imide of a di-
caxborylic 2cid attacted to the piperidioe
ring by the imido nitrogen atom.

2. 3-Phidalimido-2,6-dicxopiperidines in
which the hydrogen atom on the piperidice
sitrogen I substituted by an aliphatic radical

with 1 to 6 carbon atoms, a ﬁhenvl radical or
a benzyl radicai

3. 3~Ph:h2hmid}-2,6dioxopipeﬁdinﬂ;

4. New chemicg corponads of the gen-
ata] forrosiln specified in Claim 1, whenever

by a process substanmlly as
«iescribec: with reference to any of the
Ixamples.

ELKINGTON & FIYE,
Consulting Chemists & Chartered Paient
Agents,

Bank Chambers, 329 High Hoiborn,

: u\,h.km, Ww.Cl,

Agzeas For the Apglican'c;

Teamingtor Spa: Printed for Her Majesty’s Staticnety Gfics, by the Courier Press.—1957.
Published at The Patent Office, 25, Scuthampton Buildings, London, W.C.2, from which
copies may be oblained
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what ever produced by a protess subftafdtially as |

wherein R represents hydrogen
t O ny k.
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temperature for about 13 rminutes. After cool-
ing, the reaction groduct is recrysoillised by
fractionntdon from agqueous alcohol. The
product obtained, 1-ailyl-3-phthalimido-2,6-
dicxopiperidine, melss at 164—167°C.

What we claim je:—-

1. Mew chemiczi compounds of the general
formula <

wherein R represents hydrogen, ap alichatic
radical which contains 1 to 6 carbon atoms,
a pheny! radical or a beuzy! radical and X

formula specified in Caiml,
11 10
described with reference

ouri er

represents ile radical of the imide of a di-
carboxylic aad atwched to the piperidine
ritg by the jwside nitrogen atom.

2. 3-Phthalimido-2 6-dioropiperidines  in
which the hydrogen atom on the piperidine
nizogen is sabstituted by an aliphanic radical
with T to € carbon atoms, a phenyl radical or
& benzyl radical.

3. 3-Phthalimido-2,6-dioxopiperidine

4. New chemical compounds of the gen-
ersd formuiz specified in Ciaim 1, whenever
produced by a process substantiaily  ss
described with refersnce to sny of the
Examples.

ELKINGTON & FIFE,
Corsuiting Chemists & Chartered Patent
Bgiats,

Bank Chambers, 229 Xligh Holborn,

. London, WC.1, i
Agenis for the Applicants

Leamirgtos Spa: Printed For Ter Majesty’é Stationery Office, by the Courier Press.—1857.
Published at The Patent Offize, 25, Sovthampton Buildivgs, Loendor, W.C.2, fron: sbich
copies may be obtained
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