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AND I TS SALTS A subject-matter of the present invention is a novel process
for the preparation of 5 N-am nopiperidine of fornula Qv N NHz Severa
processes for the preparation of N am nopiperidine are known in the
literature: 10 - Raschi grocess usi ng pi peridine and chl oram ne; -
process via ﬂ?d?%?ﬁﬁ@zﬁﬂa N-acet yl ani nod pi peri di n?CT/ FRERAL0Q2 QL6
N-nitrosopi peridine (Lunn, Keefer, J. Og. Chem, 1984, 49 (19), 3470); 15

- process via glutaral dehyde and benzotri azol e Katritz%g A R, Wi-Quiang
Fan, J. Og. Chem , 199¥0D oEOR DREERDHYy NAMINGBERERIPENEt he preparati on

of N-am nopiperidine (I) and its_salts according to the 20 present
i nvention is characterized in thaﬁNDang EaH3zate of fornula: NH2- NH OOOR
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A subject-matter of the present invention is
a novel process for the preparation of

5 N-aminopiperidine of formula

(D
I

NH,

Several processes for the preparation of
N-amincpiperidine are known in the literature:
10 - Raschig process using piperidine and chloramine;
- procesgs via hydrazine and N-acetylamino-
piperidine;
- process via N-nitrosopiperidine (Lunn, Keefer,
J. Org. Chem., 1984, 49 (19), 32470);
15 - process via glutaraldehyde and benzotriazole
(Katritzky A.R., Wei-Quiang Fan, J. Org. Chem., 1990,
55, 3205-3209).
The process for the preparation of
N-amincpiperidine (I} and its salts according to the
20 present invention is characterized in that:
a) a carbazate of formula:
NH,~-NH-COOR (II)
in which R represents a (C;-Cg)alkyl group, a phenyl or
a benzyl, is treated with a 1,5-dihalopentane of

25 formula:



i n"which R represents a (Cl-C6)al kyl group, a phenyl or a benzyl, is
treated with a 1, 5-di hal opentane of 25 forrmula: WO 2006/ 024778 2
PCT/ FR2005/ 002016 Hal - (CH2)5-Hal (111) in which Hal represents a hal ogen
atom b) the piperidin-|-ylcarbamate thus obtained of fornmula: 0 (N) N1
/o HNC- ' ' represents a_( Cl-Co6) al kyl oy a, phenyl or a
benzyl, is %&%@W%&% ¢ nediumor #n basic n&ﬁ'@/;ﬁ%@%@g‘{&%{ﬁ he
expected N-am nopiperidine. |If appropriate, a salt of N am nopiperidine 10
(1) can be prepared by the actiog ?f ;g in rg(ani or organic acid. The
term "hal ogen atonl is under st 824" t o reaki® la Bl I ne, chlorine or iodine
atom Stage a) i,s. carried out in a solvent, such as 15 acetonitrile or

9 t%ce é—i hafoge

tol uene, at & CHRITTR- @ n - atom;

b} the piperidin-l-ylcarbamate thusg obtained of

J

formula:

e
5 OR
in which R represents a (C;-Cs)alkyl group, a phenyl or
a benzyl, is treated in acidic medium or in basic
medium to produce the expected N-aminopiperidine.
If appropriate, a salt of N-aminopiperidine
10 (I) can be prepared by the action of an inorganic or

organic acid.
The term “halogen atom” is understood to mean
a bromine, chlorine or iodine atom.
Stage a) is carried out in a solvent, such as
15 acetonitrile or toluene, at a temperature between
ambient temperature and the reflux temperature of the
solvent.
Stage b) is carried out either in acidic
medium, for example in the presence of hydrochloric or
20 hydrobromic acid, or in basic medium, for example in
the presence of potassium hydroxide or sodium
hydroxide, in a solvent such as water or ethanol and at
a temperature between ambient temperature and the

reflux temperature of the solvent.

25 According to a preferred embodiment of the




anbi ent tenperature and the reflux tenperature of the solvent. Stage b) is
carried out either in acidic nedium for exanple in the presence of
hydrochl oric or 20 hydrobrom c acid, or in basic nmedium for exanple in

t he presence of potassium hydroxide or sodium hydroxide, in a solvent such
as water or ethanol ,and at a tenperature between anbi/ent t enperature and

the ref |ux Y&np2P&A WL HF the sol vent. 325 Accor di Rf ¥/F B2 Y1 LLp
enbodi ment of the WO 2006/ 024778 3 PCT/ FR2005/ 002016 present invention, in

stage a), a conpound, of formula, (Il) in which R represents an et hyl
radi cal is tRERIEY W‘feFFiél%npb%nﬂt%?ef%)rnu?aC?WP?‘)‘n?inog\hf%ﬁm%?

represents a omne atam_in acetonitrile, by heatin 5 at ref lLux of the
CoTvent Acbri M e R e PESE IR (st TR O cdent oAb on i 1

R T

radical is treated "W _ ( n A\ ting at ref |ux of
e ot el LS oA SRR S8 T, S hedt e
5 at reflux of the solvent.

According to a preferred embodiment of the
present invention, in stage b), the compound of formula
(IV) in which R represents an ethyl radical is treated
with sodium hydroxide in water by heating at reflux of

10 the solvent.

Preferably, an N-aminopiperidine salt, such
as the hydrobromide, the hydrochloride or the oxalate,
is prepared. For example, N-aminopiperidine
hydrobromide can be prepared in a solvent such as

15 methyl tert-butyl ether (MTBE).

EXAMPLE

A - Ethyl piperidin-l-ylcarbamate

A mixture of 565.3 g of ethyl carbazate in
373 ml of acetconitrile is prepared. 415.4 g of

20 1,5-dibromopentane are run onto the preceding mixture
brought to reflux. Reflux is maintained for 2 hours.
The acetonitrile is removed by concentrating under
vacuum. The residue thus cobtained is dissoclved in a
toluene/water mixture. The two-phase mixture is brought

25 to pH = 5 by addition of 30% NaOH. The agqueous phase is
separated by settling and re-extracted with toluene.

Water and 36% HCl are added to the combined toluene




| s” prepared. For exanple, N-am nopiperidine hydrobrom de can be prepared in
a solvent such as 15 nethyl tert-butyl ether (MIBE). EXAMPLE A - Ethyl

pi peridin-1-yl carbamate A m xture of 565.3 g of ethyl carbazate in 373 m
of acetonitrile is prepared 415.4 g of 20 1,5-dibronopentane are run onto
t he precedi ught to ref lux. Ref lux is naintained for

hour s. Thengeg%gﬁﬁ{S?ﬁ s renoved by ébncentratlrEFT#EE@OO%é%%%ﬂ45The

resi due thus obtained is dissolved |n a toluene/mater m Xture. The

t wo- phase nlxture is_brought 25 to addi ti on of 30% NaQH. The
aqueous phas®@ ?%esseﬁg?at HCBy §€FFPPﬁgPQﬁaeréseWFﬁﬁﬁgea WPt h FoMGéne.

Wat er and 36% d uene WD 2006/ 024778 4
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phases are Washesi S@PREahelYoM hRd then NaHCO, in the presence of
toluene. The aqueous phase is re-extracted with
toluene. The tcluene phases are washed separately with
water in order to deplete in residual ethyl carbazate.
The toluene phases are concentrated to dryness. 252 g
of the expected product are obtained in the form of a
white powder which is purified by recrystallization
from methylcyclohexane.

H NMR spectrum at 300 MHz: & {(ppm): 1.23: t:
3H; 4.14: gd: 2H; 2.70: t: 4H; 1.66: gt: 4H; 1.36: gt:
2H; 5.54: bs: 1H.

B - N-Aminopiperidine

A mixture of 160 g of compound obtained in
the preceding stage, 214 ml of water and 120 g of
sodium hydroxide beads is brought to reflux for 3 hours
while flushing with argon. After cooling, 640 ml of
MTBE are introduced before filtering off the inorganic
materials present. A crude N-aminopiperidine solution
in MTBE isg thus obtained.

C - Preparation of c¢rude N-aminopiperidine
hydrobromide

Approximately 1 volume of a 36% w/w solution

of hydrobromic acid in ethanol is run, at 25°C and over




water in order to deplete in residual ethyl carbazate. The toluene phases
are concentrated to dryness. 252 g 10 of the expected product are obtained
in.the formof a white powder which is purified by recrystallization from
met hyl cycl ohexane. 1H NWR spectrum at 300 MHz: S (ppn) 1.23: t: 3H 4.14:
gqd: 2H, 2.70; 4H, 1.36: qt: 15 2H 54: bs; 1H.

N- Ami nopi per‘?’%l%%ogl%&?&e of 160 g of Sconpound otﬁ%/r’r?é?qorﬁ/qwjp‘? eced| ng
stage, 214 m of water and 120 g of sodi um hydroxi de beads is brought to

ref lux for hours 20 while flushing with argon. After cooling, 640 m of
MIBE are i nt%%&%larbe%?% FRF 120+ gt R £OF HE- Wh?‘@%hﬁ’%rl%ﬁ%r’r%l s present.
A crude N-a erldln soI ion in.MIBE i obt ai ned, C -
Pr epar at i onr%féﬁg ‘ﬁ% ¢er R R %%l‘?ﬁ%br d O%%?b%nﬁfel y 1
vol une of a %g{ i 0 obr m.c_acid in eth nol.is run, at 25C
and over V\D%%% 4@%‘}% ﬁ%lﬁhl%z’ﬁ% 11-6h d“qsx%%u? 1¥n %p? he sol ution of
N-ami nopi perd i Aged NeoMPRARE Al figd wdwﬁr&ﬁf&eedwgfﬂ@gfed Theefogmation

5 20°C and washed with ethanol and then with MTBE. It is

subsequently dried under vacuum at 45-50°C and 156 g of

the expected compound are obtained.

M.p. = 177-177.5°C (literature 174-175°C).




a precipitate is observed and the mixture is kept stirred for 1 hour. The
hydrobrom de is filtered off at 5 20C and washed with ethanol and then with
MIBE. It is subsequently dried under vacuum at 45-50C and 156 g of the
expected conmpound are obtained. Mp. = 177-177.5C (literature 174-175C). WO

2006/ 024778 P 02016 CLAIMS 1. Process for,the pr ration of
N- am nopi per‘Q‘ai %65?8?8%% a: 0 (n N 165 NH2 andpé)T/sF%%l?‘f)%FQ?ﬁ%ﬁiﬁn
i norganic or organic acid, characterized in that: a) a carbazate of

formula: NH2-NH-COOR (I11) 10 in which R represents a (Cl-C6)al kyl group, a

phenyl or a benzyl, is treated with SEALNS i hal opentane of formula: Hal -
(Cr2) S-Hal (111)" in phichotal LepEssepts 8,halogen at g

N-aminopiperidine of formula:

and its salts with an inorganic or organic acid,
characterized in that:
a) a carbazate of formula:
NH.-NH-COOR (II)

10 in which R represents a (C1-Cg)alkyl group, a phenyl or
a benzyl, is treated with a 1,5-dihalopentane of
formula:

Hal- (CHz)s-Hal (III)

in which Hal represents a halogen atom;

15 b} the piperidin-l-ylcarbamate thus obtained of
formula:
() w
Y o
/
HN-c<
OR

in which R is as defined above, is treated in acidic
20 medium or in basic medium to produce the compound of
formula (I).

2. Process according to Claim 1,




15" b) the piperidin-I-ylcarbamate thus obtained of fornula: O HV ORin
which Ris as defined above, is treated in acidic 20 nediumor in basic
medi um to produce the conpound of formula (I). 2. Process according to
Claim1, WD 2006/ 024778 7 PCT/ FR2005/ 002016 characterized in that, in

stage a), t r i ' carried out in a solvent_chpsen from
ace?oni%riIgﬁ%r§8§%(§€ﬁ2§%t a tenperatuﬁe bet ween dfbh /&4 ¢ 201%e and
the ref lux tenperature of the solvent. 5 3. Process according to Claim1l
or 2, characterized in that, in stage b%, the reaction is carried out
usi ng ei t herCBATATFA LRSS e f Fo7T - hidr 8ERE®r 2L, ak8 BF2RGHPBLIBni ¢ acid or
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such as water or e )
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and the reflux temperature of the golvent.

5 3. Process according to Claim 1 or 2,
characterized in that, in stage b), the reaction is
carried out using either an acid chosen from
hydrochloric acid or hydrobromic acid or a base chosen
from potassium hydroxide or sodium hydroxide in a

10 gsclvent such as water or ethanol and at a temperature
between ambient temperature and the reflux temperature
of the solvent.

4, Process according to any one of Claims 1
to 3, characterized in that, in stage a), a compound of

15  formula (II} in which R represents an ethyl radical is
treated with a compound of formula (III) in which Hal
represents a bromine atom, in acetonitrile, by heating
at reflux of the solvent.

5. Process according to any one of Claims 1

20 to 4, characterized in that, in stage b), the compound
of formula (IV) in which R represents an ethyl radical
is treated with sodium hydroxide in water by heating at
reflux of the solvent.

6. Process according to any one of Claims 1

25 to 5, characterized in that a salt of the compound of |
formula (I) chosen from the hydrobromide, the

hydrochloride or the oxalate is prepared.




15 formula (11) in which Rrepresents an ethyl radical is treated with a
conpound of forrmula (I111) in which Hal represents a bromne atom in
acetonitrile, by heating at ref lux of the solvent. 5. Process according
to any one of Claims 1 20 to 4, characterized in that, in stage b), the
conmpound of_for rru‘lsr? IV%) in which R represents an eth radical is
treated with"QofPH ﬂé@]? Ride in water By heating &RCT %‘33919(5690%9&5
solvent. 6. Process according to any one of Clains 1 25 to 5,
characterized in that a salt of the conmpound of forrmula (1) chosen from
t he hydr obr om de t he 7hydrBEﬁF%FFd@CBPr@h\@goRQI &% PBepPEpaLBdMSWD

2006/ 024778 8 / FR2005/ 00201 }gr oceﬁ g 8or ding.to any one of dains
1to 6, char%‘&t i SRFTRACERLES h?enhfr bbtBfRi BEIBPOrRBIARoRpoERE of fornul a

(1) is preDagggpégnEEéPy£o£ﬁﬁ a Pf seéggﬁared in methyl tert-

butyl ether.




