-1- 4-Aminopiperidine Derivatives The present invention relates to novel
4-aminopiperidine derivatives, their manufacture and their use as
medicaments. 5 In a first aspect, there is provided compounds of the
formula (1) NH2 R2 C N I1 R wherein R' is selected from the group
consisting of phenyl, unsubstituted or mono-, di, or trisubstituted,
independently, by lower alkyl, 10 lower_alkoxy, phenyl, phenoxy, halogen,
or lower halogenalkyl; naphthyl, unsubstituted or mono-, di, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl,
lower alkoxy, phenyl or phenoxy; tetrahydronaphthyl; C3_7-cycloalkyl; 15

-(CHRS3),n-phenyl, whereip )Sﬁ-dﬁlgpfﬁ <Bahandpianddeing unsubstituted
or mono- , di, or trisubstituted, independently, by lower alkyl, halogen,
lowe I \ [ i
e D s e
W@%ﬁl‘% Horehsin ¥521 mEGEAMSBIS(CH2)"-heteroaryl, wherein n is 1, 2,
3 and heteroaryl is mono-, di, or trisubstituted, independently, by lower
alkylimalidise asneviethirs g piatidpdoromperndiebdre- Lma{@fIC H2-phenyl,
with phenyl being unsubstituted or mono-, di, or trisubstituted,

independently, by lower alkyl, halogean'dwer halogenalkyl, lower alkoxy,
phenyl or phenoxy; 5 -C(O)-CH2-heterparyl; gAd

wherein
R' is selected from the group consisting of

phenyl, unsubstituted or mono-, di, or trisubstituted, independently, by lower alkyl,
lower alkoxy, phenyl, phenoxy, halogen, or lower halogenalkyl;

naphthyl, unsubstituted or mono-, di, or trisubstituted, independently, by lower

alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;
tetrahydronaphthyl;
Cs.g-cycloalkyl;

~(CHR?),-phenyl, wherein m is 1, 2, or 3 and pheny! being unsubstituted or mono-
, di, or trisubstituted, independently, by lower alkyl, halogen,

lower halogenalkyl, lower alkoxy, phenyl or phenoxy, and wherein

R?is independently selected from hydrogen, lower alkyl or phenyl;

-(CHa)p-heteroaryl, whereinn is 1, 2 or 3;

-(CHa)y-heteroaryl, wherein n is 1, 2, 3 and heteroaryl is mono-, di, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl or lower
alkoxy;
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-C(O)-CH2-heteroaryl, wherein heteroaryl is mono-, di, or trisubstituted,
independently, by lower alkyl, halogen, lower halogenalkyl or lower alkoxy;
and R2 is selected from the group consisting of lower alkyl, lower
halogenalkyl; 10 phenyl, unsubstituted or mono-, di, or trisubstituted,
independently, by lower alkyl, halogen, lower halogenalkyl or lower
alkoxy; naphthyl, unsubstituted or morio-, di, or trisubstituted,
independently, by lower alkyl, halogen, lower halogenalkyl or lower
alkoxy; heteroaryl, unsubstituted or mono-, di, or trisubstituted,

independently, by lower . 15 alkyl, halogen, lower halogenalkyl or lower
kor oD v PR, REFaE e LGS S 0N AN o
togethienhsiitithd mderpadenty by lwhichalkel babo gnabihed fodopendlkd, dower

6- menabereshbeeRereigowich may contain a further 20 heteroatom
selected from 0, N or S, and pharmaceutically acceptable salts thereof. In

a seg@@)gége_q{e{glgggyils pigvided a process for the manufacture of
compounds of formula I’as defined above, which process comprises

either b;} erting a campound of the formula 2a O.R2 1l .N,J1.R
o O SR s aRdis. S ahBSiiethe or

a saligrhesenils. y xveicabnthaalaeamdoom harazlkyl or lower alkoxy; and

R? is selected from the group consisting of
lower alkyl, lower halogenalkyl;

phenyl, unsubstituted or mono-, di, or trisubstituted, independently,

by lower alkyl, halogen, lower halogenalkyl or lower alkoxy;

naphthyl, unsubstituted or mono-, di, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl or lower alkoxy;

heteroaryl, unsubstituted or mono-, di, or trisubstituted, independently, by lower

alkyl, halogen, lower halogenalkyl or lower alkoxy;
-COOH;

-C(0)-NR'R’; wherein
R* and R’ are lower alkyl or together with the nitrogen atom to which they are
attached form a 4-, 5-or 6- membered heterocycle which may contain a further

heteroatom selected from O, N or S,

and pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the manufacture of compounds

of formula | as defined above, which process comprises either

a) converting a compound of the formula
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[l CN) I1 5R wherein R and R2 are as defined in the first aspect, and
further reducing the oxime of formula Il by catalytic hydrogenation or
alternatively by a reduction with a metal hydride into the compound of
formula I; or 10 b) deprotecting an 4- amﬂwoplperldlne derivative of the
formula HN~RP R2 IV NI1 R whereif R and R2 are as defined before
and RP is an amino protecting group. In a third aspect, there is provided
pharmaceutical compositions comprising a compound as defined above
and a pharmaceutically acceptable carrier and/or adjuvant. - 2b In a
fourth aspect, there is provided compgunds as defined above for use as
therapeutic active substances. In a fifflh aspegt, there is provided
compounds as defined above for u apeutic active substances for
the treatment and/or prophylaxis of diseages whigh are 5 associated with
DPP-IV. In a sixth aspect, there is iled compounds as defined above
for use as therapeutic active substanges for the treatment and/or
prophylaxis of diseases which are asBociated with DPP-IV such as
diabetes, non-insulin dependent diabetes mellitus and / or impaired

glucqgefalerangel RPasitys apEven meltabplis symgiome or (3-cell

protection. 10 In a seventh aspect, there is provided the use of
compOHNAARIRINGY ARPVE Rl HIERA 3L MRIGAMEAS for the
treatment and/dr prophylaxis of diseases which are associated with
DPP-IV. OH

wherein R' and R? are as defined in the first aspect,

and further reducing the oxime of formula IlI by catalytic hydrogenation or
alternatively by a reduction with a metal hydride into the compound of formula I;
or

b) deprotecting an 4-aminopiperidine derivative of the formula

wherein R! and R? are as defined before and R” is an amino protecting group.

In a third aspect, there is provided pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.



10

15

20

25

In an eighth aspect, there is provided the use of compounds as defined
above for the preparation of medicaments for the treatment and/or
prophylaxis of diabetes, non- 15 insulin dependent diabetes mellitus and /
or impaired glucose tolerance, obesity, and/or metabolic syndrome or
(3-cell protection. The enzyme dipeptidy2ipeptidase IV EC.3.4.14.5 (EC is
the abbreviation for "Enzyme Committee" of the International Union of
biochemistry this enzyme is abbreviated in the following as DPP-1V) is
involved in the regulation of the activities of 20 several hormones. In
partiSy B apsstdbgradimg etk sopraorndssie e Gresagurvelfics use as
theptieeit 4GLR-d)bsdncksis one of the most potent stimulator of insulin
production and secretion. Inhibiting DPP-1V would potentate the effect of
endogenous GLP-1, and lead to higher plasma insulin concentrations. In
patieinta StiffieripectranerimppiteddgticospoiaiesarcRAneitype 2 Biphaigs

tﬁ@ﬁlﬂ%ﬁﬂgﬁ% BlBéd%ﬂ%é@%HP 8?1%% x?tlt )gp(t}}g[‘?ﬁdg;ﬁ(g t%etﬁes which are

dangerous h)r/@er cemia an acco ssue

g ntly, DPP-IV |nh|b|tors have been suggested as drug
candldates for the treatment of impaired glucose tolerance and type 2
diabetes mellitus (e.g. Villhauer, -3- W098/19998). Other related state of
the dlft taR BefBiricl RS Rie1dsbeoBrounds pesgBnestahasts o wo
thEARLE0 AVi@: AIGE108y fd5t6d 11084 ANVAIIGY Py amik ¢f F6QAIESBhich are

aW&my&J@w@PIDW'Q&P a§\élm@@§0ﬁ§ﬁhﬁgﬁﬂ%yd%féﬁ@ﬁ@6 %@és%%ﬂ@s and /

lucose els Consequ the djsclose com nds are useu for
OB B 00 BTGt S QR GBS PRI R PSSl protection

dependent dlabetes mellitus, and/or impaired glucose tolerance, as well
as chTiher conditions wher e|n the avi)hfl atlon of action of a peptide

nor ﬁlﬁfsﬁ]vﬁ &?@8%} BPRsRrYRelAhn g sE s Banati ardelmstighove for
thiheisolased donsdount tardiso thetsed andfe regimbnd aolkdireases which

R apihdaxdg 1piahesity, metabolic syndrome, (3-cell protection,
autoimmune diseases such as inflammatory bowel disease, encephalitis

periaxialis scleroticans and rheumatoid arthritis, Colitis Ulcerrosa, Morbus

Crohp, asagaasasb@ae uleée%aoﬁ/af 8 Qiyé“opé%f?&%ﬁ&é%f%ﬂ{@ﬁ e for

ounds may also be us or the prevent
e SRR b ol TN BB WPRElA ™
lq%tlyﬂéi@ﬁnﬁglﬁ@@agta%m@hm éﬁﬂlmmratbgbameméﬁmnge obesity, and/or
nic BRI $Ae: disglesRGrotection.

The enzyme dipeptidy] peptidase IV EC.3.4.14.5 (EC is the abbreviation for
“Enzyme Committee™ of the International Unijon of biochemistry this enzyme is
abbreviated in the following as DPP-1V) is involved in the regulation of the activities of
several hormones. In particular DPP-1V is degrading efficiently and rapidly glucagon
like peptide 1 (GLP-1), which is one of the most potent stimulator of insulin production
and secretion. Inhibiting DPP-IV would potentate the effect of endogenous GLP-1, and
lead to higher plasma insulin concentrations. In patients suffering from impaired glucose
tolerance and type 2 diabetes mellitus, higher plasma insulin concentration would
moderate the dangerous hyperglycemia and accordingly reduce the risk of tissue damage.
Consequently, DPP-1V inhibitors have been suggested as drug candidates for the

~ treatment of impaired glucose tolerance and type 2 diabetes mellitus (e.g. Villhauer,
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compounds can be used as diuretic agent and for the treatment and/or
prophylaxis of hypertension. Unexpectedly, the disclosed compounds
exhibit improved therapeutic and pharmacological properties compared to
other DPP-1V inhibitors known in the art, such 20 as e.g. in context of
pharmacokinetics and bioavailability. Distlosed herein are compounds of
formula | and their production, as well as the use of the compounds of
formula | in accordance with the disclosure in the control and prevention

BPRdSSes ot theraidsd et rbkind cands depatin K 1o/ i 01. DE

1prddd 8t Fof WRA4SSpoMAInG 16 dRIRMENIS] /35 1UARIESS 61hepAsseV O 00/34241 and

URdisatess the following definitions are set forth to illustrate and define the
meaning and scope of the various terms used to describe the invention

herey. IR SR %3'$€1t58i3}1%t§m 10 rat'%é‘se‘%f‘men %0 3ma glucose

con&s?ngo one 1o SIX prefera yo one OfO car ona

lguet %ré@@wnﬁbféﬂset@w&wﬁé%weﬂﬁés o Hral afﬁﬁdt?dﬁﬁ@hmm and/or
phosiingxis 0 adidhelniorinetheilag preteirsdliVdgidpier ksbbalogelliias, and/or

ﬁg&'ﬁ%&? IS LSHR eﬂlké’ g %”Fa%{ﬂe?%}ﬁiﬂﬁ}}%%ﬂg}%ﬁtﬁﬁ A H?%atlon of

ers to a branched or stra ht-chain monovalent saturated ali hatlc
aﬁ%ﬁ’dﬁaﬁ%ﬁ%i%’dri&%g‘m@ﬁkwé&?l?o%ﬁb‘ﬁr%a hererawiy BRecty

agiktesn darbonl atodnsymporeqs efaralbly mmestd e nfw{ﬂsaﬁﬁﬁm@dﬂpmphymxis
o? SHEER: 2199@1%9 f:339ddrehia E)-@Ql%%ﬂa%t%heatﬁﬂﬂnﬁgﬂﬁ% rd?é@(éeé’ﬁuch as

"C1-6- alk alor]g or in combination with O.ﬂ’b roups, refer

3%%8 s G A RRPARYFYAd 8 ot °8H%% Si e‘é@ﬁ%%‘rﬁ*
aaimﬁ& §ﬁét@$éﬁ|§e@ﬁéatd\¢@dméﬁbﬁmam@ﬁﬁw$h sct@rnplgnﬁmm@ifor benign
p%ﬁm@ﬁgiggr@upﬁ@dine&m@ﬁimﬂws@tByIuM%ykh@gm@@moﬁ -GUMIDS
(scbui | |sort%u Icn 519&% Orngertqylbug(/elﬁlhex l, 2-et SbeEuIt){ as]
an e e. reera%% eraﬁEY I’eSI ues are me fx asai ?uary

Wﬁlﬁ&@%ﬁﬁ%@ﬁ@%ﬁ.ﬁ@dégsé@mﬁw@ﬁé?raalgr BI‘EE‘?WQ&N@W disclosed

chaipgenhikyl vefessdtesatiower afio gralipmihereiaiailaasidonepephytaxis of
h@}ﬁg{féﬁ 5 of the lower alkyl group is replaced by a halogen atom,
preferably fluoro or chloro, most preferably fluoro. Among the preferred

low: halo ky rqQu to trifluorom dlfluoro th
oo S0 AR g, TR eSS PLEIRg Cspey o
pb@mg@a)gwal propertles compared to other DPP-IV mhibitors known in the art, such

as e.g. in context of pharmacokinetics and bioavailability.

Disclosed herein are compounds of formula I and their production, as well as the
use of the compounds of formula I in accordance with the disclosure in the control and
prevention of illnesses of the aforementioned kind, and respectively, for the production

of corresponding medicaments.

Unless otherwise indicated, the following definitions are set forth to illustrate and

deline the meaning and scope of the various ferms used to describe the invention herein.

In this specification the term “lower” is used to mean a group consisting of one to

six, preferably of one to four carbon atom(s).

The term “halogen” refers to fluorine, chlorine, bromine and iodine, with fluorine

and chlorine being preferred. Most preferred halogen is chlorine.

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty

carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten



The term "alkoxy" refers to the group R'-O-, wherein R' is alkyl. The term
"lower alkoxy" refers to the group R'-O-, wherein R' is lower-alkyl.
Examples of lower alkoxy groups are e.g. methoxy, ethoxy, propoxy,
Vanpeap@xy4butoxy, isobutoxy and hexyloxy, 15 with methoxybeingesreizzoz
especially preferred. The term "cycloalkyl” or "C5_7-cycloalkyl" refers to a
monovalent carbocyclic radical of three’ fbseven carbon atoms. This term

BMB&%&WM@M@Q BY@s anglppmmmleauahamn with other
cyclo ent ¢ do%e %d gC|0|1$pf¥|IWIth & \(J:fa?é) :B%glr 9.1631 of one tq six
cy%l% eky eé‘cin%apré erred. Eerrﬁ nhmf)eroary rs 10 an aromatic
carETRmSaEdCTR R IR Eal eahrpridens Bl tramoiniebma uaeridfiad b
nlmlg@h saxiygemaﬂm?mth]dlphwowbhsaprﬁpxﬂ nplyniglyls-bi1Ry], 158batmd t—butyl n-
5 1.fedigg mmemy%%v%@mmemﬁ;@m atipidazely! P@é@b&iﬁ&lﬂwmf@ﬁues

hetero her refe mat oul
6- afr?emrﬁ%lgreg{ﬁngsp I%P one%t\gIlc rlnggg ?gﬁpgerﬁam él%frg{y atoms
Se|eCt€'th€th~25dWéﬂEﬁBg@iﬂ@$&éﬂeﬁdﬂ@@ U weICHk B gRoipi ﬂdﬁi@xﬂ Bt least one of

|n ofi cigre erre "%%rv':}éro%% g lsb% éﬁ?ryﬁ%%?/? %%%13# gé}e?ﬁjﬁfgmm
RIERALST) BRAHRS 21¢

ps a |enyl
Py BYSHORE ?B@%ﬂmag SuRkEE %%B‘{Fé hat

10 Iowﬁlmﬂoy&lmhﬁa&ﬁﬂ&mﬂﬁmh@é;ﬂn"%&ﬁdrﬂﬁdogmmm thitnitifgenmethyl

atom éoygp&%%axfg%@ttached 3o form a 4-, 5-, or 6-membered

heterocycle which may contain an additional heteroatom selected from O,

N or S" means that R4 and Rs together with the nitrogen atom form a ring

such adpyteotidisiioaihyefesiprienar@ir iotity) whiserdy lisipbkh Zd1dimg, lower

meliphetifkrpioatazinyhilazglidieydiiRombrpbokityl, Bvimtiazdlichryklkoxy

gn ﬁ%ﬂg)xgéggy%%l&?l ¢ &SP ﬁgﬁlJM(ﬁ rﬁé%?ﬁ%%@ﬂ%l%?&@ and hexyloxy,

13292 -5, ;l'dw "pharmaceutically acceptable salts"
?a SXF[S ?%neSpc%im s 5 formula (1) with morganlc or organlc
acids s h as hydrqc c acid, hyd cid, nitric ac
acid, p 6?1%?10 A& Etric %cga 7?8%1?0 ﬁ%ﬁé‘l’é 5864 ace e E acia’ i
furmdite! aérar%@csm’@raadvqamdglas Wréﬂfwarﬁé@%ﬁ‘aﬂ@ ?éwés such

acid cpchisipgnestithhoylicrbideand, &}elbka;yhbmmmhmmomdﬂoyhmmpyi and
or?‘gmi L7 cl-Salts with acids are formates, maleates, citrates,
hydrochlorides, hydrobromides and

20 The term “heteroaryl” refers to an aromatic 5- or 6-membered ring which can
comprise 1, 2 or 3 atorns selected from nitrogen, oxygen and/or sulphur such as furyl,
pyridyl, 1,2-, 1,3- and 1,4-diazinyl, thienyl, isoxazolyl, oxazolyl, imidazolyl, or pyrrolyl.
The term “heteroaryl” further refers to bicyclic aromatic groups comprising two 5- or 6-
membered rings, in which one or both rings can contain 1, 2 or 3 atoms selected from

25 mitrogen, oxygen or sulphur such as e.g. indole or quinoline, or partially hydrogenated
bicyclic aromatic groups such as e.g. indolinyl. Preferred heteroaryl groups are thienyl,
pyridyl and indolyl, which can optionally be substituted as described above, preferably
with lower alkyl or halogen.

The term “R* and R together with the nitrogen atom to which they are attached
30 formad-, 5-, or 6-membered heterocycle which may contain an additional heteroatom
selected from O, N or §” means that R* and R® together with the nitrogen atom form a
rin;g such as pyrrolidinyl, dihydropyrrolyl (pyrrolinyl), piperidyl, imidazolidinyl,
morpholinyl, piperazinyl, thiazolidinyl, thiomorpholinyl, with thiazolidiny! and
dihydropyrrolyl being especially preferred.



methanesulfonic acid salts, with hydrochlorides being especially preferred.
The invention relates to compounds of the formula () NH2 R2N R 10
wherein R' is selected from the group consisting of phenyl, unsubstituted

WGBS, or trisubstituted, independently, by lower alkyiCIRRE#05/013292
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alkoxy, phenyl, phenoxy, halogen or loweg halogenal cyl; naphthyl,
unsubstituted or mono-, di-, or trisubstituted, independently, by lower 15
alkyl, h@tegenn [thherhalage sidlad dowise adkeiymbhempabs phgraxypounds of
tem}w{%&pﬁﬂﬁhﬂ@gﬁd&%gﬁww%ﬁ%& m&%%ﬁa@nw&@a%&b&oln% acid,
or 3 and #%lgu?lngc%nﬁﬁbSt Utg: ag.r& é:b%lc adi gl O%&S&?@:ﬁ tFlC amd acetic

mé‘ep yE by Tower” alogen, ower halogena
allR6¥y TR éﬁ??ﬁgpﬁ@%}&ﬁ Sl ERte AT RIRIRFSHERORIN e é‘t‘f@tff*ﬁa% p-
hycitogesyiphveicikid ordshelifit, WG heteroary, livingreiganisng, Raferred
3; sellestiah E&@rﬁ%ﬁdrﬂ%&‘ﬂé@ﬂl@ai@slﬁ&a&@ﬁ@dﬂ@&ﬁ!&ﬁi&d,iﬁyﬁl@ﬁﬂmﬁcielfﬁ?d
tris KV 1,

e*%ﬁﬁ 55 a{??&@@%&%&%@%ﬁ&!‘% ékg:ﬂ%%%%%%%@%&’%”a y

or ower oxy; WO 2006/066747 PCT/
-C(O)-CH2-phenyl, with phenyl being unsubstituted or mono-, di, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl,

lower atlgoyephienytietphenexyonedO)fEd 2onatidsdaryl; and 5
-C(O)-CH2-heteroaryl, wherein heteroaryl is mono-, di, or trisubstituted,

independently, by lower alkyl, halogen, r halogenalkyl, or lower
allcoxy; and R2 is selected from the graup comsisting of

I

wherein
R is selected from the group consisting of

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, lower alkoxy, phenyl, phenoxy, halogen or lower halogenalkyl;

naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

tetrahydronaphthyl;

Cs7-cycloalkyl;

-(CHR?);-phenyl, wherein m is 1, 2, or 3 and phenyl being unsubstituted or
mono-, di, or trisubstituted, independently, by lower alkyl, halogen,

lower halogenalkyl, lower alkoxy, phenyl or phenoxy and wherein

R’is independently selected from hydrogen, lower alkyl or phenyl;

-(CH,)p-heteroaryl, wherein ni is 1, 2 or 3;

-{(CH,)n-heteroaryl, wherein nis 1, 2, 3 and heteroaryl! is mono-, di, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl or lower
alkoxy;
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lower alkyl, lower halogenalkyl; phenyl, unsubstituted or mono-, di-, or
trisubstituted, independently, 10 by lower alkyl, halogen, lower
halogenalkyl, or lower alkoxy, naphthyl, unsubstituted or mono-, di-, or
Wwisuhstilsstad, independently, by lower alkyl, halogen, lowergiatagenziidzo:
or lower alkoxy; heteroaryl, unsubstituted or mono-, di-, or trisubstituted,
independently, by Iower alkyl halogen, 18\wer halogenalkyl, or lower

alkory. Lot OO CIORNBIRS: Whsis Hsﬁn%‘{ﬁ?&&% wegaliyl or
together, W the tr en atta m %15

6 meniBBfREG H&gasnaﬁﬂ?ﬁ%% RS RERBr HEB R RS lower
selecteddpsdenyor Sheaoard pharmaceutlcally acceptable salts thereof.
In preferred compounds of the present invention, R' is selected from the
group doliaistifig-bétpteeril andsubstituted or mono-, di-, or trisubstituted,
independently, by lower alkyl, halogen, lower halogenalkyl, lower alkoxy,
phenyl -G pPheridxreRsonaphittrekcimbetostitytiad mpnrend, oditiobstituted,
trisubstiftern dapendenty iyl awekaliv-dhalagemaayiesf1aipganalidand

lower alkoxy, phenyl or phenoxy; -(CHR3)m phenyl, wherein mis 1 or 2

ang with Lhanybbel iuted ef mono-, di, or trisubstituted,
independently, by lower alkyl, halogen, lower halogenalkyl lower alkoxy,

phenyl gr.ehaprexiyaRdwb §M3 is hydrogen; WO 2006/066747
PCT/EP2005/013292 -7 -(CH2)n heteroaryl, wherein nis 1 or 2; -(CH2)n

hetero énwhs&dﬂsﬂaiéd%& %1399 with B@{ﬁgm{m&a | Qlently,
tnsubs |t ed | entl by g wer aI haI a!ﬁiwer halogenalkyl
R PR G S

% or lowe?” p%’hoer elng “Ufisubstituted or
mono-, di, 0 |sub tltuted |ndepende tIy, byI wer alﬁyl I;lalogge

halogeRa BT BRBIIDr Prisfiggyeosauied indeper
alkyl, halogen, lower halogenalkyl, or lower alkoxy;

ntf?’, Y lower

heteroaryl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, or lower alkoxy;

-COOH;

-C(O)-NR*R%; wherein

R* and R” are lower alkyl or together with the nitrogen atom to which they are
attached form a 4-, 5-0r 6- membered heterocycle which may contain a further
heteroatom selected from O, N or S,

and pharmaceutically acceptable salts thereof.
In preferred compounds of the present invention, R is selected from the group
consisting of

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, pheny! or phenoxy;

-(CHR)-phenyl, wherein m is 1 or 2 and with phenyl being unsubstituted or
mono-, di, or trisubstituted, independently, by lower alkyl, halogen, lower
halogenallyl, lower alkoxy, phenyl or phenoxy and wherein R’ is hydrogen;



-C(0O)-CH2-heteroaryl; and -C(O)-CH2-heteroaryl, with heteroaryl mono-,
di-, or trisubstituted, 10 independently, by lower alkyl, halogen, lower
halogenalkyl, or lower alkoxy. One group of preferred compounds of
WiP@rPeEETording to the present invention are those comPSUYRRs005/013292
wherein R1 is selected from the group copsisting of phenyl, unsubstituted
or mono-, di-, or trisubstituted, independently, by lower alkyl, halogen,

lower hd&l{tigendikytptoyiewhbkexyn ghesyt;or phenoxy; 15 naphthyl,
unsubstituted or mono-, di-, or trisubstituted, independently, by lower

alkyl, halogen; Hesaeelyal agermatiaylislowe? alkoxithphenyhot phesgxy, @and
-(CH R@ﬁh@gﬁm@d}ﬂ{mﬂd@b{%}b%&@pm%ﬂgw h&?&:@galc)éenalkyl, or lower

unsubs%%ted or mono-, di, or trisubstituted by lower alkoxy and wherein
R3is hy rc})%’en. 20 Especially preferred are compounds of formula I,

wherein is_phenyl mono:, di-, or trisubstityted, independently, by lower

5 ko, TR OB R P BB AT ?5&95#3&%&9%%8%@? elioR. More
preferaBigiRstigtemhdrganav dmgiisidattet o nnrgenkoxs: wiasmallsailryrer
3,4-dimdithoxyiaerdrartididdririmethoxyphenyl being most preferred. 25 A
further group of preferred compounds of formula | are those, wherein R' is
-(CH2)-0amargayherehersin ands 1 or 2; or WO 2006/066747
PCT/EP2005/013292 -8 -(CH2) heteroaryl, wherein n is 1 or 2 and with
heteroarylaresHdteartrisWhbtiutedaindapesdent|yr bysemesnalkyl,

1o halogen, lowen halogenalleyl ulowel, Al RIEfarss Relerany lisoxy.

indolyl or pyridyl. 5 Preferred meaning of n is 2. Also préeferred are
compounds of formula I, wherein Rl is -C(O)-CH2-phenyl, with phenyl

being upgbstityteadRRARLHhRh dbistRstilted . insependent e Q¥nt
'OWGE%”‘ f at‘f%?cle%oik%’%el{ nRlggenalkyl lower, alkoxy. phenyl .ol RRENoxY:
or'10 - ?é)-(eiH “Ré Bary ’

ter

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

15 naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy; and

-(CHR?),~-phenyl, wherein m is 1 or 2 and with phenyl being unsubstituted or
mono-, di, or trisubstituted by lower alkoxy and wherein
R’ is hydrogen.

20 Especially preferred are compounds of formula I, wherein R is

phenyl mono-, di-, or trisubstituted, independently, by lower alkyl, halogen, lower
halogenalkyl, lower alkoxy, phenyl or phenoxy.

More preferably R' is phenyl di- or trisubstituted by lower alkoxy, with R! being
3,4~dimethoxyphenyl or 2,3,4-trimethoxyphenyl being most preferred.
25 A further group of preferred compounds of formula I are those, wherein R’ is

-(CHy)p-heteroaryl, wherein nis 1 or 2; or



Especially preferred are -C(O)-CH2-phenyl and C(O) -CH2-thienyl. In
preferred compounds of the present invention, R2 is selected from the

group consisting of lower alkyl; 15 phenyl, unsubstituted or mono-, di-, or
wisatstitestad, independently, by lower alkyl, halogen, loweriaiogenslkyizoz

or lower alkoxy heteroaryl, unsubstituted gr mono-, di, or trisubstituted,
independently, by lower alkyl, halogen, To%er.halogenalkyl, or lower
alkoxy:_%aﬁ;ﬁ@é&\é, RRHUEIGIR, %@%B@@%@Wﬁt&%@amen
atom to WhEt'g hteé{ 2qare gtta}‘fh%d If%rerll Eh%ir?l%gbg qdw ei?aﬁoch(i:;!\ﬁ(yl or lower
which rﬁ%ﬁ}l ohtaf a TOFEr Fetardatom seréeted from ?), REr e ’
Especidif§opieferred are compounds of formula I, wherein R2 is lower

alkyl, with n-butyl being most preferred. Another group of preferred
compodhaisstdbaistrabicirdeld ohpigidrh R2 is 25 phenyl, unsubstituted

or mono-, di-, or trisubstituted, independently, by lower alkyl, halogen,
5lower h8kséeredlkydaminpwferiakoxy. WO 2006/066747
PCT/EP2005/013292 -9 Especially preferred are those compounds of

formula |, wherein R2 is phenyl or phenyl mono-, di-, of trisubstituted,
indeperfﬂé‘hﬂ??fﬁfy%ﬁ@FﬁR?P&Pﬁ%\?@é@H?%ﬁo‘ﬁ%‘f‘é‘H@d re compounds of
formula I, wherein R2 is heteroaryl, unsubstituted or mono-, di, or

trisubstittt€d; lepesneriiyh BB SFs SMSHDHAIGGE AT IBRRG > di. or
halogenaiiositrtedy éndupexdenalitrbgdonpoulils halhgenitoivetdrdagyhaibyl, lower

pyridyl g[]g;&@' ,'Pﬂe‘}l g gﬁggg@' ly-preferred. Further preferred are
compounds o forr?iula I, wherein RZ is -C(O)-NR4R5, wherein R4 and R5

1Otogethe[(\f{ ”@ﬁzqiltg&ggg}};}_tqm to which th_ey are attached form a
5-membered heterocycle which may contain a further 10 heteroatom

selecteq Imf éb(ée%érﬁgdﬁﬁgﬁé@bv@fg%_ Breiempunda.ehfermulal,

wherein R2 1s O)-thiazolidinyl or - ihydropyrrolyl. Examp'les of
compounds of the formula | of the present invention are the

In preferred compounds of the present invention, R is selected from the group

consisting of

lower alkyl;

15 phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, or lower alkoxy;

heteroaryl, unsubstituted or mono-, di, or trisubstituted, independently, by lower
atkyl, halogen, lower halogenalkyl, or lower alkoxy; and

~C{O)-NR*R®, wherein R* and R’ together with the nitrogen atom to which they
20 are attached form a 5-membered heterocycle which may contain a further
heteroatom selected from O, N or S.

Especially preferred are compounds of formula I, wherein R? is lower alkyl, with
n-butyl being most preferred.
Another group of preferred compounds of formula I are those, wherein RZis

25 phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, or lower alkoxy.



following: 15 (cis)-3-butyl-lI-phenethyl-piperidine-4-yl-amine,
(trans)-3-butyl-l-phenethyl-piperidine-4-yl-amine,
(cis)-3-butyl-l-benzyl-piperidine-4-yl-amine (trans)-3-butyl-

WoepssAgsiséridine-4-yl-amine PCT/EP2005/013292

i0

15

20

25

(cis)-3-butyl-I-[2-(1H-indol-3-yl)-ethyl)-pipgeridine-4-ylamine, 20
(trans)-3-butyl-1-[2-(1H-indol-3-yl)-ethyl]-piperidine-4-ylamine,
(cis)-3-Byyrdn 2+ FoArimnethoxy R &&)&Eﬂaﬁ@m%&%ﬂﬂﬂ%

(trans)- -but /-l 2 3A-dimethoxy. efl dines4-vlamine,
%%ﬁutyﬁ] rttfrl%%uebm%;% cEhen %?S%%dl fgé éF ?ﬂ' SHabg
hydrochlorlde

(trans)-griuiid{3 A timsthon - aemiipipRidioe-#*yl-amine
hydrochloride, 25

(CIS) -3- Q&QA)% Qﬂﬁ{ﬂgff%{%g%'?moﬁboeﬂplmésxﬂséﬂyé@mwgendenﬂy, by lower
747 PCTIEP 1§ N 1
%?lﬂﬁwllf %ﬁ ﬁ%‘}&}gﬁ gﬁélyvgﬁggf?d%ew}f}wo%%ug s, wherein heteroary

(nggyaﬁlg}_@ Bugpll being especlally preferred.
I-(5,6,7,5-tetrahydro-naphthalen-lyl)-piperidine-4-yl-amine hydrochloride,
(cis)-3-butyl-I-(3, 4-dimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,

5 (trand géﬁagﬂe e REIRORI IR ritiitaci - Smine
hydrochloride, (gcis)-3-butyl-1-naphthalen-2-yl-piperidine-4-yl-amine
hydrochfdfe R Ranshesci Ry landp ﬁ%ﬁ%ﬁ%ﬁ Dpeilgneenatgmyfpinaich they

hydrochieridesh¢disitrans)-Bdmitytddnaphthaidnwhilipiperidineid-y Fathixe

hydrochlgridesc4eigledriidnl- (3, M-slighloro-phenyl)-piperidine-4-yl-amine
hydrochloride, io

(cis)- 3'@55&1&1(%;9@%8&%&%‘@6&9@&%@%&9%9Tpkﬂ%'gl{‘ﬁ“}sy' amine
hydrochloride, (cis)-3- butyl -I-p-tolyl-piperidine-4-yl-amine hydrochloride,

(trans)-F-ayivkRRh4RIper drochloride,
(cis)-3- bu%)}lyl -(3,5-dichloro- pt%be?r?yl) plperl(fl‘%élﬁ%lll -yl-amine hydrochloride, 15

(cis/trans)-3-butyl-I-(3,5-dichloro-phenyl)-piperidine-4-yl-amine

hydrochierisigles (Hisn3 poubidstrhaetividrahenyiipinsdinendebamine the
hygiochloride, (trans)-3-butyl-4-methyl-I- phenyl piperidine-4-yl-amine
hydrochlotide,

{cis)-3-butyl- 1—pheneﬂaykpiperidine%-yl— amine,
(trans)-3-butyl-1-phenethyl-piperidine-4-yl-amine,
(cis)-3-butyl-1-benzyl-piperidine-4-yl-amine
(trans)-3-butyl-1-benzyl-piperidine-4-yl-amine

(cis)-3-butyl-1-{2-{ 1H-indol-3-y1}-ethyl }-piperidine-4-ylamine, {
{trans)-3-butyl-1-{2-(1H-indol-3-y1}-ethyl] -piperidine-4-ylamine,
(cis)-3-butyl-1-{2-(3,4-dimethoxy-phenyl-1yl)-ethyl} piperidine-4-ylamine,

(trans }-3-butyl-1-{2-(3,4-dimethoxy-phenyl-1yl)-ethyl] piperidine-4-ylamine,
(cis)-3-butyl-1-(3,4,5-trimethoxy-phenyl) -piperidine-4-yl-amine hydrochloride,
(trans)-3-butyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,

(cis)-3-butyl-1-(4-phenoxy-phenyl)-piperidine-4-yl-amine,



(cis)-3-butyl-I-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride, 20
(cis/trans)-3-butyl-I-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-a

Winsohygmshloride, (cis/traps)-3-butyl-l-cyclohexyl-piperiding-43-3mi58292
hydrochloride, ((;is/traps)-3-butyl-I
-(3,5-bis- trifluoromethyl phenyl)-piperidinéd-yl-amine hydrochloride, 25

W 4@&'8%%%%%3&?%b¥%§%%%% Cr

(tr thaoxy-biphen)rl-3-yl)-piperiding-4-yl- m ne
%ﬁ%ﬁé} T S ARG T B HaTB e

hybYéC‘Pﬂb‘ﬂﬁéew (cis)-3- phenyl -I-phenethyl-piperidine-4-yl-amine,

(train)-3-phenyl-l-phenethyl-piperidine-4-yl-amine, s

(ci¥3-phetiii-Gerzyinpigerdinbeayl-piptnidingranbpainstadybcbloride,
I-benzyl-piperidine-4-yl-amine, (cis/trans)-methyl-1' -phenethyl-1',2',3',4",

55', rdnexattydybl {(2, 3 dibithidingheiyi)-aripieradieid)yBa(8iuh knrdepiémyde,
-1-phenethyl-piperidine-4-yl-amine, (cis/traps) -3-

(3-GibbebptybriyhaHbeneyl2pybeiichhdideyd-ghaiméne bdrochloride,
(cis/trans)-3-(3-methyl-phenyl)-1-benzyl-piperidine-4-yl-amine,

(cigird{ B3chinybiphepiyh alenf2-(3 dipdirhB teotoplphetng etivdhloride,
-piperidine-4-yl-amine, (trans)-1-benzyl-3-thiophen-2-yl-piperidine-4-yl

amingrais)-S-putolyi-hihhtetimethaxyrphenylybiperdinetdypliamige
hydrochloride, (trans)-3-o-tolyl-I-(3, 4,

5-trimp eyt phenyl)dpipryigipedvl-sipinaihydrothlonideydochioride,
(cis/traps)-3-o-tolyl-I-(3, 4, 5-dimethoxy-phen)rl)-piperidine-4-yl-amine

1{)hY‘€]£QFJ3L@H@@l@ﬁﬁﬁ@f@h%ﬂﬂuoromﬁhﬂ -phenyl)-piperidine-4-yl-amine
g!m%{ -phenyl)-3-m-tolyl-piperidine-4-yl-amine hydrochloride,
S

(CIS ran 4 dlmethoxy phenyl)-3-p-tolyl-piperidine-4-yl-amine

h / d h |
) ﬁ:ggny %’E r%c/lff ];fés 4yI IarrE:ltne0 X%Q%ﬂ %rr%é 20
(C /tra g %u }4 dlggcﬁ%( Xeﬁgmnyl me H;/%XXC orz@gl) piperidine-4-yl-

ha" ydro

(cis )-3~buty1-1—(3,5-dichloro~phenyl) -piperidine-4-yl-amine hydrochloride,

15 {cis/trans)-3-butyl-1-(3,5-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis)-3-butyl-4-methyl-1-phenyl-piperidine-4-yl-amine hydrochloride,
(trans)-3-butyl-4-methyl-1-phenyl-piperidine-4-yl-amine hydrochloride,

(cis )-3~but?1—1 -(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

2 (cisftrans }-3-butyl-1-(3-methoxy-5-trifiucromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

(cis/trans)-3-butyl-1-cyclohexyl-piperidine-4-yl-amine hydrochloride,

(cis/trans)-3-butyl-1-(3,5-bis-trifluoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

25  (cis)}-3-butyl-1-(6-methoxy-biphenyl-3-yi)-piperidine-4-yl-amine hydrochloride,



(cis/trans)-1'-(3,4-dimetho)cy-phenyl)-1',2',3',4',5',6'-hexahydro-[2,3' ]
bipyridinyl-4'-yl- amine,
((3R,4S)-4-amino-l-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

WAR2006/066747 PCT/EP2005/613292

10

15

20

25

((3S,4R)-4-amino-l-phenethyl-piperidine- 31-yl) -thiazolidine-3-yl-methanone,
WO 2006/066747 PCT/EP2005/013292 *-12

[(BRAR3-Araminqd-RBemeigibigh¥h A PHResHRe-3-yllthirzalidinenisyite,
methanone, 1-[(3S,

AR)sAa1)inos3rthiagelidinend-cathapyhdpinResidingsky sRnRlagiylagthanon
e

l- k@&ﬂﬁ) 995135{;}}1 ?ggmgeagcﬁrm@{yg piperidine-1-yl]-2-thiophen-
2-yl- 5 ethanone 3-[(3S,4R) and

(ARAD)3%:8 Oilﬁggﬁﬁﬁdjrg@g}%ep@emé%g{pyl] piperidine-3- carboxylic
acid, 3-[(3S,4S) and

(3B gl X )-piperidine-3-yl]-
tﬁﬁ%ﬁ %%%é‘f@ﬁ%%?%‘%g%g i

&%5)3;‘;;@ OIlﬁg’n H}%g %l;,f( ny]):-piperidine-3-yl]-(2,5-

d ydrop yl)-3- yI m anone 3S 4R) and

e A T AR

d ydropyrr anone’, andl pharmaceu |éa

th(ee Pfg;{]%eé%eed fp| R mgpfi %rzm IaI /fly? selected from

(CIS -3- uty

1-amine
eysa s

tgl-{- 2l§{1H indol- yl)beth éilne -4- Iamlne
; SUtyiH1(3, %Cfd)ment‘ﬁ xyﬁ Wit ZPWQane

dr chI rld (ci phenox pheny -piperidine-4-yl-amine, 20
(cig %aﬁs JI- E énfséﬁi%%ﬁg g}ﬁ B%%‘ﬁ‘éﬁﬁ% AR Rfe hydrochloride,
(c s) -3- 23 EyEI -l- nap J:)an-f%- plperldlne -4-yl-amine hydrochlorlde

(t s AR BBy HypiRsaidi eyt amine,

s/tr 3 b I -naphthalen-1-yl-piperidine-4-yl-amine hydrochloride,
o td?t?ﬁhﬁ’b eSS iR amine hydrochloride, 25

(CIS) 3 butyl -l- 4 chloro-3- trlfluorometh){ -phenyl)-piperidine-4-yl-amine
(¢is)-3-0-tolyl-1-(3, 4, 3-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,

(trans)-3-o-tolyl-1-(3, 4, 5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis/trans)-3-o-tolyl-1-(3, 4, 5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis/trans)-1-(3,4~dimethoxy-phenyl}-3-m-tolyl-piperidine-4-yl-amine hydrochloride,
(cisftrans)-1-(3 ,4—dimethoxyvphenyl) -3-p-tolyl-piperidine-4-yl-amine hydrochloride,

(cis/trans)-1-(3,4-dimethoxy-phenyl)-3-(3, 4-dimethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

(cis/trans)-1-(3,4-dimethoxy-phenyl)-3-(3-methoxy-phenyl)-piperidine-4-yl-amine
hydrochloride, :

(cisftrans)-1'-(3,4-dimethoxy-phenyl)-1',2',3',4',5',6'-hexahydro-{2,3'|bipyridinyl-4'-yl-
amine,

((3R,48)-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

((38,4R)~4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,



5

16

15

20

25

hydrochloride, WO 2006/066747 PCT/EP2005/013292 -13
(cis)-3-butyl-I-p-tolyl-piperidine-4-yl-amine hydrochloride,
(cis)-3-butyl-1-(3,5-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride,

was/iraislrgsbutyl-1-(3,5-dichloro-phenyl)-piperidine-4-yl- am'PET/EPzeos/msm
hydrochloride, (cis)-3-butyl-4-methyl-I- phenyl piperidine-4-34-amine
12 -

hydrochlorlde 5

e e BRS R A plp o pine
(cisﬁbapg)l@. butyl -I-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-a
mine hydrochloride,
(Cls)¢3S DRy H4-BrinetAcityidsigbny 33-yihqpiphriveidingt hirling phenyl-cthanone,
hydrochloride, 10 (cis)-3-phenyl-I-phenethyl-piperidine-4-yl-amine,
(clslférsYoresyist-pHenelidings 3 ubengl eretdidrol 7] 32~ thiophen-2-y1-
|biaaidingl-4'-yl-amine,
(cis)-3-(3-chloro-phenyl)-1-phenethyl-piperidine-4-yl-amine,

(CBS{@@;%J@ CororRhem)-1-baB 2V HRReRiRS Iy 1 RRHIE) -piperidine-3-
ms/g ]r((%sg 3- CﬁS methyl-phenyl) -1-benzyl-piperidine-4-yl-amiri e, 15

(CIS chioro- -phenyl)-1-[2-(3,4- dlmethoxy phenyl)-ethyl]-piperidine-4-yl

hyd @%"ro ran§)€Ré ﬁﬁ?ilyl -- 3 4y 5#1 e f haxy-phenvlipiperidine-4-ylamine

psj- B0 to
heRsRaspRTidine-4-yl- amlne hydrochloride,

(C|s/trans) 1- (3 4-dimethoxy-phenyl)-3-m-tolyl-piperidine-4-yl-amine
hy7d [GSmSriard (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine- 3-y1]-(2,5-

(citiltydnsyyl'=(3,4-diriethoxstipheny)-1',2',3',4',5',6'-hexahydro-
[2,3bipyridinyl-4'-yl- 20 amine, ((3R,4S)-4-amino-

|- hEReUR]-piddoiing) 3-iathiarqidindReaxpthrnaneipfdddine-3-y1]-(2,5-

S, éﬁ)ﬂaﬁiﬂ%@ﬂ ?I nathyapinsHiding: 3-yl)-thiazolidine-3-yl-methanone,
(3S 4R) -amino- |-(2-pyridin-2-yl- ethyl) piperidine-3-yl]-thiazolidine-3-yl-

%gll a[:ceptable salts thereof. :
(3 4R) -4- amlno -3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-etha

none, WO 2006/066747 PCT/EP2005/013292 -14
1-[(3Spikirfedminnssnihiazadising: 3-6akpiad)-piRaridine-l-yl)-2-thiophen-

2-yl-
>(/cis )-3-butyl-1-phenethyl-piperidine-4-yl-amine,
(cis)-3-butyl-1-[2-(1H~indol-3-y1)-ethyl] -piperidine-4-ylamine,
(cis)-3-butyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis)-3-butyl-1-{4-phenoxy-phenyl)-piperidine-4-yl-amine,
(cis)-3-butyl-1-(3,4-dimethoxy-phenyl}-piperidine-4-yl-amine hydrochloride,
{cis)-3-butyl-1-naphthalen-2-yl-piperidine-4-yl-amine hydrochloride,
(trans)-3-butyl-1-naphthalen-2-yl-piperidine-4-yl-amine hydrochloride,
(cis/trans)-3-butyl-1-naphthalen-1-yl-piperidine-4-yi-amine hydrochloride,
(cis)-3-butyl-1-(3,4-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride,

(cis)-3-butyl-1-(4-chloro-3-trifinoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,



ethanone, 3-[(3S,4S) and (3R,4R)-4-amino-
I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]- thiazolidin-3-yl-methanone 5
3-[(3S,4S) and
WIRMRYs47¢Mino-I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(B(ByEP2005/613292
dihydropyrrol- | -yl) -3-yl-methanone, 3-[(3S,4R) and
(3R,4S)-4-amino-l-(3,4-dimetho)cy-pheﬁ);ﬁ-'piperidine-3-yl]-(2,5-
difyerapyieal: LWdirymethianeng..and afjarmacsuiically acceptable

salts thereof. 10 Most preferred compounds are selected from

3-(F:ehlaresphemyb-d&: & 354 ”’—'—l'f».e chloride
o P TR ydrochloice

3-(3- - | (3 ' - - : .
o e e hereii
a?éﬂ?lé]%%%—r%é%&%rﬁﬂﬁlﬁggﬁ |r111§:%"-%1llh)a-t 1f[z];iez}cl)i |?1(é- %l/‘l-l-?hethanone,

4-aming-I- idin-2:yl-ethyl)-piperidine-3-yll-thiazolidine-3-yl-

RSP S e

1-(3,4-t ﬂ&xy-phenyl)-piperidine-3-yl]- thiazolidine-3-yl-methanone, 20
3-[(3S,4S) and (3R,4R)-4-amino-I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
R AT i L HER Y A Ak Y i

thépeodcilhedompounds of formula | have two asymmetric carbon atoms
and can exist in the form of optically pure enantiomers, mixtures of

didsterebmeld. - (eceaiates biyh2byinixilrespefidiasterdisamherls dasdinstes.

The invention embraces all of these forms. In a preferred embodiment, R2

10 an@ithe-ahuing-grphgmahiheipipelidne glaisltie are in trans-configuration,

i.e. WO 2006/066747 PCT/EP2005/013292 -15 NH2 NH2 R2 R2 R7 R1
{cis/trans }-methyl-1"-phenethyl-1",2",3,4",5',6' -hexahydro-[2,3' | bipyridinyl-4'-yl-amine,
(¢is)-3~(3-chloro-phenyl)-1-phenethyl-piperidine-4-yl-amine,
(cis/trans)-3-(3-chloro-phenyl)-1-benzyl-piperidine-4-yl-amine,

{cis/trans )-3-(3-methyi-phenyl)-1-benzyl-piperidine-4-yl-amirte,

15 (eis)-3-(3~chloro-phenyl)-1-{2-(3,4-dimethoxy-phenyl)-ethyl]-piperidine-4-yl-amine,
(trans)-3-o-tolyl-1-(3, 4, 5-trimethoxy-phenyl}-piperidine-4-yl-amine hydrochloride,
{cis/trans)-3-0-tolyl-1-(3, 4, 5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis/trans)-1-(3,4-dimethoxy-phenyl)-3-m-tolyl-piperidine-4-yl-amine hydrochloride,

(cis/trans)-1'-(3,4-dimethoxy-phenyl}-1',2',3' 45,6 -hexahydro-~[2,3'| bipyridinyl-4'-y1-
20 arpine, '

((3R,485)-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,
((38,4R)-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

((35,4R)-4-amino-1-(2-pyridin-2-yl-ethyl)-piperidine-3-yl] -thiazolidine-3-yl-
methanone,

25 1-{(35,4R}-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-ylj-2-phenyl-ethanone,



or In a further preferable embodiment, R2 and the amino group of the
piperidine structure are in cis-configuration, i.,e. NH2 NH2 R2R2 NN "'
R or R 5 In a further embodiment the invention comprises a process for

t%mg}bggﬁt}ﬂe of compounds of formula I, which process %(2&]&195‘%%013292

either a) converting a compound of the formula O R2 11 N |
wherein R1 and R2 are as defined beforel4with hydroxylamine or a salt

ther flnto an oxime of the formula OH N |l ¢JJI2 N I1 %e%ﬁ
andr RS S TG BRI E TEOR6 R R e
-1@&@paddRgther reducing the oxime of formula 11l by catalytic
hydrogenation or
3-1(35,45) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
thiazolidin-3-yl-methanone

5 3-[(38,45) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1]-(2,5-
dihydropyrrol-1-yl)-3-yl-methanone,

3-[(3S,4R) and (3R,4S)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(2,5-
dihydropyrrol-1-y1)-3-yl-methanone, and

pharmaceutically acceptable salts thereof.

10 Most preferred compounds are selected from
3-(3-chloro-phenyl}-1-phenethyl-piperidine-4-yl-amine,
3-(3-chloro-phenyl)-1-benzyl-piperidine-4-ylamine,
3-(3-chloro-phenyl)-1-[2-(3,4-dimethoxy-phenyl)-ethyl]-piperidine-4-ylamine,
1-(3,4-dimethoxy-phenyl)-3-m-tolyl-piperidine-4-yl amine hydrochlorid,

15 ((3S,4R)-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

[(35,4R)-4-amino-1-(2-pyridin-2-yl-ethyl}-piperidine-~3-yl)-thiazolidine-3-yl-

methanone,

3-{(35,4R} and (3R,48)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yi]-
thiazolidine-3-yl-methanone,

20 3-[(3S54S) and (3R, 4R}-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
thiazolidine-3-yl-methanone, and

pharmaceutically acceptable salts thereof.
The compounds of formula I have two asymmetric carbon atoms and can exist in

the form of optically pure enantiomers, mixtures of diastereomers, racemates, or
25 mixtures of diasteroisomeric racemates. The invention embraces all of these forms.

In a preferred embodiment, R* and the amino group of the piperidine structure are
in frans-configuration, i.e.



alternatively by a reduction with a metal hydride into the compound of
formula | or b) deprotecting an 4-aminopiperidine derivative of the formula
HNRP R2 IV NI1 5R wherein R' and R2 are as defined before and RP
wsoameanuaprotecting group. RP is a suitable amino protecting gisio:3292
such as benzyloxycarbonyl (Z or Cbz), allyloxycarbonyl (Aloc),
9-fluorenylmethoxycarbonyl (Fmoc), and*greferably, tert- butoxycarbonyl
(Boc). 10 In more detall, th mpounds of formwfq | can be manufactured
by the methods given below, By the methods sh pwh in the examples or

by analogous methods. tite reaction cenditjort3 for the individual
reaction steps are known to the person skillep

b art. Starting
materials are commercialt ilable or can be-prepared by methods
analogous to the method givgn below or in the examples or by methods
15 known in the art. The cofpounds of fgrmula Fof the present invention
can be prepared as indicated in schemes 1 to 6 below:

4-AmingpiFardings & e GERsdad HiRRnawn gihe BeapiBti piperidine
-(g#r—lul%- Ehen |l and = CHa&n heteroaryl, wherein R3, n and m are as
detine aeb

ove and | e}ing d Tower alkyl can be prepared following

scheme 1: WO 2006/0667 442 CT/EP2005/01329@4-17- Scheme 1 O 1:
K2CO3, H3, Pd/C 0 COOAIkERzF[{gacetone X,.R2 HéA&gwater R2 tlH gz

2: HCI, reflux Bz O

N N

i i
R' R'

or

In a further embodiment the invention comprises a process for the manufacture of
compounds of formula I, which process comprises

either

a) converting a compound of the formula

O

It
N

!
Y
10 wherein R! and R® are as defined before,

with hydroxylamine or a salt thereof into an oxime of the formula

i

wherein R and R? are as defined before,



NH20H"HCI O ENaOAc OH R'Br j~ Rz EtOH, tOH water N Rz LAH/THF
1"JVR z _ C JY CNJ( N DIPEA, DMF R1 R R cis/trans In a first step, R2
with the meaning of lower alkyl is inserted in 3-position viaa 5
jon of a N-protected 4-oxo-piperidine carboxylic ggi 1}

‘;({g%i& %ﬁaﬁgﬁ) alkyl) with a suitable alkyl iodide. N-protection ggrl?[gg;ﬁ%% b2
achieved with a benzyl group (Bz). In a $éecond step, the N-protection is
removed e.g. by a catalytic hydrogenation, and subsequently in a third
step, S R SF S S S TR o m@a&ﬁ?{e HRTBRERyT
and -(Git2yreHesbrbaryeinrdaotedivitmend dpidrente thivcpippeidide téonmaula 1
respective 3-alkyl-lI-aryl-4-oxo-piperidine. In case R' is benzyl, these two
last steps can be omitted. Transformation of the
3-alkyl-l-aryl-4-oxo-piperidine into the desired 4-aminopiperidine can then
take plawespaotrtingrredfemintiop axidindiaiotyramitz: foltlowkd by a
reduction for example by LiA1H4 (LAH) in a suitable solvent. 15
4-Aminopiperidines of the formula | wj h-R? having the meaning of
unsubstituted or mono-, di, or trisubatituted phenyl, unsubstituted or
mono-, di, or trisubstituted naphthyl ronaphthyl or C3.7-cycloalkyl
and R2 being lower alkyl can be prepared followingsscheme 2: WO
2006/066747 PCTIEP2005/013292<:18~'Scheme 2 p O R'NHZ x _RZ
CH31, acetone RZ KCOs (IXJ'T'R N_’I‘f‘_1 Bz Bz Rt NH20H'HCI NaOAc

s MOH NH2 R

wherein R’ and R” are as defined before and R” is an amino protecting group.

RP is a suitable amino protecting group such as benzyloxycarbonyl (Z or Cbz),
allyloxycarbonyl (Aloc), 9-fluorenylmethoxycarbonyl (Fmoc), and preferably, tert-
butoxycarbonyl (Boc).

10 In more detail, the compounds of formula I can be manufactured by the methods
given below, by the methods shown in the examples or by analogous methods.

Appropriate reaction conditions for the individual reaction steps are known to the

15

20

person skilled in the art. Starting materials are commercially available or can be prepared
by methods analogous to the method given below or in the examples or by methods
known in the art,

The compounds of formula I of the present invention can be prepared as indicated

in schemes 1 to 6 below:

4-Aminopiperidines of the formula I with R! having the meaning of -(CHR" )
phenyl and -(CH,),-heteroaryl, wherein R’, n and m are as defined above and R? being
lower alkyl can be prepared following scheme 1:



EtOH, water R2 Ra/Ni, H2 EXR2 N Rt R' cis/trans In a first step, a
4-oxo-piperidinium iodide can be formed from a suitably N- benzyl
protected 3-alkyl-4-oxo-piperidine per reaction with methyl iodide in a
woitabde & golvent. Rl can be inserted by reaction of the 4-ox@pigeisioidsm:
iodide with the respective aniline RLNH2 thereby forming the respective
3-alkyl-l-aryl-4-oxo-piperidine. Transformidtion of this intermediate into the
desired 4ham|qop|per|d|ne can then take place via an oxime formation

with h gmxrﬁamlne followed by a reduction for example by catalytic
hydrogenation in the presence of a common hydrogenation catalyst such

as lodaney Nickel @fpalladium/charcoal in a'uitible solve

4 Amd%ﬁ%’?ﬂmesﬂo‘ﬁﬁé’%rmula &W R1 haviRgf i mean

of-(C )m phenyl and -(CH2)a heteroaryl, wherein R3, n ang'm are as
above #nd R2 beirg tin&i®stituted 8 mono-, di, or trisubstituted phenyl,

unsubstituted or mono-, di, or trisubstituted naphthyl or unsubstituted or
mono-, di, or trisubstituted hglesearyl can be 15 prepared following

scheme 3: Schemﬁ 30 R2€OLH or OR' 0 R2COHal O R2 O~ aH,

NH NJEO "Il Rt RIQNH20HEREIH NH 4127 e or 2-NEFDA | RZ\@/
NaHNat&ther R O water CTAH, ether AI OR,RT msﬁrans }
20087966137 PCREP2005/013292 -19 & R'  cisftrans

In a first step, R with the meaning of lower alkyl is inserted in 3-position via a
5  transformation of a N-protected 4-oxo-piperidine carboxylic acid alkyl ester (Alk =
lower alkyl) with a suitable alkyl iodide. N-protection can easily be achieved with a
benzyl group (Bz). In a second step, the N-protection is removed e.g. by 2 catalytic
hydrogenation, and subsequently in a third step, an R'-halogenide with R having the
meaning of -(CHR® Jm~phenyl and -(CHy)n-heteroaryl is reacted with the deprotected
10 piperidine to the respective 3-alkyl-1-aryl-4-oxo-piperidine. In case R' is benzyl, these
two last steps can be omitted. Transformation of the 3-alkyl-1-aryl-4-oxo-piperidine into
the desired 4-aminopiperidine can then take place via an oxime formation with
hydroxylamine followed by a reduction for example by LiAlH4 (LAH} in a suitable

solvent.

15 4-Aminopiperidines of the formula I with R having the meaning of unsubstituted
or mono-, di, or trisubstituted phenyl, unsubstituted or mono-, di, or trisubstituted
naphthyl, tetrahydronaphthyl or Csg-cycloalkyl and R* being lower alkyl can be prepared
following scheme 2:



In a first reaction sequence an acrylic acid ester is reacted with the
respective arylalkylamine R'NH2 to form the respective arylalkylamino
propionic acid ester which is then converted with the respective arylacetic
Q¥ ARykAcetic acid halogenide R2COOH or R2COHal inge- 8032« /13207
acetyl amino propionic acid ester. Subsequent ring 5 formation with e.g.

an alkalibutylate or with sodium hydride1éé&ds to a piperidine-2,4- dione
which is then transformed with hydroxylamine to the

piperidiﬁ%-%g%ﬁone 4- oxime. This intermediate can finally be reduced for

example with LIAIH4 (LAH) in a suitable solvent to thg.desired
4-amifiopiperidine. 4aminepiperidines &f the formulg twjith R' havin
meaning of unsubstituted—18-0r mona-, di, or trisubstituted-phenyl,

unsubd$tituted or mono-, di-, or trisubstigné_d naphthyl, tetrahydronapglthyl

or C3-Bf-cycloalkyl and R2 being unsubsfituted or mono-, di-, or

trisubstituted phenyl, unsubstituted or mono-, di, or trisubstituted naphthyl

or unsubstituted or 8} or trlsubstltuted heteroaryl can be prepared
following scheme 4%&%£cheme 41. NIT\QZ@H*HCI O020zR~NHZi@] 2
NaOAc NH2 Z R CHS8H, acetone R KZOQ3 AR Et&y, waterR Bz

2. AlI-Ni, NaOH RI cis/trans R2 Hat, O{O Pd(OAC}2-O-1:-NH20H*KHC

NH2 RINH NaOtBu 2 NaOAc z KZC02RtBu3 R EtOH,water JVR GN"l Jies. o
I R1 2. Al-Ni, NaOH R’ cis/trans Bz The synthesis of 1-aryl-3-aryl-4-amino
piperidines can either be performed following scheme 2 via an

Lo AL S I gt

the aniline’| lve espective 3 aryI oxo- |

TrdSiRdmreiettid & wam’eamwﬁa%m il iodiden & suitable
scomaspuniingdxiisetied lyandstoredfided suisspipeediniue gpglgim@th the

desigd AN ReTidi tReAs, dnr-alief hd ye g iNvdmakyl-prateotago-piperidine.
4-OK0-QIRGLIAINIHTE REIE GAN AGLGRAARE desired 4-aminopiperidine can then take

place via an oxime formation with hydroxylamine followed by a reduction for example

by catalytic hydrogenation in the presence of a common hydrogenation catalyst such as
10 Raney Nickel or palladium/charcoal in a suitable solvent.

4-Aminopiperidines of the formula I with R’ having the meaning of-(CHR )n-
phenyl and -(CHj)n-heteroaryl, wherein R®, n and m are as above and R? being
unsubstituted or mono-, di, or trisubstituted phenyl, unsubstituted or mono-, di, or
trisubstituted naphthyl or unsubstituted or mono-, di, or trisubstituted heteroaryl can be

15 prepared following scheme 3:

Scheme 3
~o ~o
RECOOH or
™o AINH, 0 REGOHal o} e
B e e /K
[} NH N O
] Ei‘ﬂ &t
» CH
A
a 2
KO'Bu, DMF or 2 i R
NaH, ether R EtOH, water LAH, ather (ﬁ/
R ad et i st 3P
N [o I N



in a first step with aryl aniline R'NH2 to give the 1-aryl-4-oxo-piperidine.
The aryl-group in position 3 can then be introduced with an aryl
halogenide R2Hal in the presence of WO 2006/066747
VREMEPR005/013292 -20 Pd-acetate, sodium tert-butoxideranaeP{sRuni3292
The resulting 3-aryl-l-aryl-4-oxo- piperidine can then be transformed to the
desired 4-amino piperidine as outlined abbve. 4- -aminopiperidines of the

formulg, M%&ﬁ\é&% %n'&l%ﬁ'l&?&f 2 13301 PREOYE ARG e respectzve
etero 1 e|n nand m arﬁd%% above and R2 b Ogt hich
ARG SRl A S A B0 BAR B SPAp AT v
fo1wmﬁg%w€ﬁ¢e%ﬂséﬁé¢ﬁ@e®ﬁ 7Btk BHANNEL BFORR @NFF@
ORNBGHCMR G QIO HTdHn B @kltyNiNiodptortionté0id:-RyB OBsdyita: ring

5 BioLaibbh Qi éy0 rl‘H}iﬁhBu QM&%%@&%;NB Bﬁle@e&&lﬁcﬁa &Acﬂé 2,4-

oL HJ OBn H2 DMFC NRAR
NF 4 o’ﬂ’

ﬁeswlﬂ%r rans ﬁ’g o&mi%zﬁ F‘g ep1per1 ne- 4 1011&—2

4 SiFiffifo? ﬁﬁé?’r*&ﬁﬁ%e @taﬁ%%ﬁ beacREd & é#?@.s}%‘fé&éd%ﬁ%ﬂm ina
benitybtbxydashomytigrdesxed Hemstepigroiditin position 3 can then to be

hydrolyzed, followed by formation of the amide using the corresponding
amine HARARS e stahdlafdrpedtitieicoB)ingicg tditionsity thensubstituted

10 SURSREMENESIEPS R BR phenyl, unsubstituted or mono-, di-, or trisubstituted
naphthyl, tetrahydronaphthyl or Cs.-cycloalkyl and R? being unsubstituted or mono-,
di-, or trisubstituted phenyl, unsubstituted or mono-, di, or trisubstituted naphthyl or
unsubstituted or mono-, di, or trisubstituted heteroaryl can be prepared following

scheme 4:
15 Scheme 4
1. NH,OH*HCI
2 RINH, 9 , NeOAc NH, -
CH ,, acetone K,CO, A" EtOH, water
—_——ia
N R N
Fif 2. AN, Naof ];[q% cisftrans
R2 Hal,
0 Pd(OAc), o) 1.NHOH'HCl  Nh,
R'NH, NaOtBu re NaOAc g2
K,CO, PtBug E1OH, water
R e "
N\ N B —““" .
| i & 2. Al-Ni, NaCH Lt cisftrans

 The synthesis of 1-aryl-3-aryl-4-amino piperidines can either be performed
foliowing scheme 2 via an N-benzyl-protected 3-aryl-4-oxo-piperidinium iodide which
is treated with the aniline R'NH; to give the respective 3-aryl-1-aryl-4-oxo-piperidine.
20 Treatment of this compound with hydroxylamine will give the corresponding oxime that
can be reduced subsequently to give the desired 4~amino-piperidine.

As an alternative an N-benzyl-protected 4-oxo-piperidinium iodide can be reacted
in a first step with aryl aniline R'NH; to give the 1-aryl-4-oxo-piperidine. The aryl-group
in position 3 can then be introduced with an aryl halogenide R*Hal in the presence of



protecting group at position 1 can be removed for example by treatment
with trifluoroacetic acid and then the arylakyl group can be introduced at
Ni by treatment with the respective aryl alkyl halogenide Rt Hal. Finally
6 Aestgd4-aminopiperidine WO 2006/066747 PCT/EP20Q0/01 83292413202
-21 can be obtained by removal of the benzyloxycarbony! protecting group
in the presence of HBr. 4-aminopiperidir#és of the formula | with R" having
the meaning of unsubstituted or mono-, di, or trisubstituted, phenyl
urRBSHR P SRR SFGD HRTR AR diiee 42 Fegtg -2y L-aryi-d-oxe-
tetriphydionepttiny by CB:FocyeidaicalrsiR beiniyuninspiingtecpyflined above.
mono-, di, or trisubstituted phenyl, unsubstituted or mono-, di, or
trisubstitutethagiphtiijher ofthe ibstitleddrathrRbhevingi therrmisoing oG EdHR -
%gﬁ%{lma{gbs&%e&&r@%%\aﬂag Eehemes a&c&aamr@aaaq{m%lc(o)—
C z
* NBG D N L) PEA RS D1 Pale T By Ooing 57 Lot © —(
'OH H ngeN'etg 10 H R R A 1-benzyl-4-oxo-piperidine-3-carboxylic acid
ester isTfirstreacted with ammonia to give the respective
tetrahydropyridine which can then ke reduced for example with sogium
borohydgge to give the 4-ami99pidl={idine carboxylic acid estgr. @QC
protectiofi df fhe amgaogroup in A?-po Horfand subsequent reméVal §f'th
benzyl 5Dy ¥Rk Eathlytic hygrogeriation in therpresence of oH
hydro ion catalystthensaffords N BOC protected—

plperldlrlgia-carboxyllc acid ester. Thejarylalkyl group R' can be msiged
using thie Tespective aldehyde R'Cl-@mllowed by reduction. Re f
the B%Q protecting group and es;ei\nydrolysis with a suitable alkali

hydroxide leads to the desired 1-arylalkyl-4-amino piperidine-3-carboxylic

acid.

O

HNR4RS DCM Bisg, JLNH o
—— NERE ———
ﬁj/“\NRdRS
' N
H

X

A
X
B S 0 NH, ©
DIPEA, DMF NR'R® HBr, HOAC NRYES
it i e
R1Br N N
R R

In a first step the amino group of a 4-amino-piperidine-1,3-dicarboxylic acid di-
ester is protected with a benzyloxycarbonyl group. The ester group in position 3 can then
10 be hydrolyzed, followed by formation of the amide using the corresponding amine
HNR*R® under standard peptide coupling conditions. In the subsequent steps, the BOC
protecting group at position 1 can be removed for example by treatment with
trifluoroacetic acid and then the arylakyl group can be introduced at N1 by treatrent
with the respective aryl alkyl halogenide R Hal. Binally the desired 4-aminopiperidine



20 4-aminopiperidines of the formula | with R' having the meaning

of-(CHR3)r phenyl and -(CHz)n heteroaryl, wherein R3, n and m are as
above and R2 being -C(0O)- NR4R5, wherein R4 and R5 are as above can

we piepated following scheme 7: WO 2006/066747 PCTIERZOOBE 2495292
-22- Scheme 7 R1 AcNH R' B1 1) CUCI R~NHz 2) EtONa NaCNBHy

BocZO O ~0~/O9-r pO O NHz 0 NBoEOR'IIR, 11 1 HI LiOH EDCI N
TFAN F}RSN RSN RR m(%ou i Boc fOll 11 [ll[NHZ NBoc OH.In,a first ¢
re&52BR SEHTRhRE S ENS T AR R IS LI FEoRE P dBedr fcnce ©
théiBresence of CuCl and acetic acid to form the respective
1-aryl-4-oxo-piperidine-3- s carboxylic acid ester. Treatment of this
intermetiaréoninesidinonif fhedonmitte Andte Bditeney theorserdy df e givésted
thedranyl-4darsind pipeniciatpleat boxydisaict ¢ steno3Q @i prateationtotted
th%;tg%%mmmaghﬁppm% ) 200 SR %H%%@ﬁ%eﬁw&mm mono-,

V|des th &l lic a ht|c can then £oup lin }}?ha'l
b R e PACH A e S e e S or
reh‘féﬂ)ﬁf*&%‘lﬂ%@%@'@%’@f@c‘%ﬁ“%s@% %@fﬁr@a@flﬁmr&rara%ﬁé
inveltiondurther relates to compounds of formula | as defined above,
when manufactured according to a process as defined above. The
inventigialatse felates to compounds of formula | as defined above for use
as therapeutlc active substances for the treatment and / or prophylaxis of

disedseiwhich are 15 a8ép ated W|th DPP-IVY¥&uih diseases whic5F
assoc it sP- 1V ete rtlcul 0 elnsuﬁ?‘?zaepe 2
dia s mellitus, and/okjgapairéd glucose tol § e, Ls well as oth l

Bz 8z
NBoc O . NEoc O 1) TFA NH2 o]
PdiC, H, o BH,-pyridine o 23 LioH oH
N
N R4 ¥ N
10 H al 3

A 1-benzyl-4-oxo-piperidine-3-carboxylic acid ester is first reacted with ammonia
to give the respective tetrahydropyridine which can then be reduced for example with
sodium borohydride to give the 4-amino piperidine carboxylic acid ester. BOC
protection of the amino group in 4-position and subsequent removal of the benzyl group
15 bye.g. catalytic hydrogenation in the presence of a hydrogenation catalyst then affords 4-
N-BOGC protected piperidine-3-carboxylic acid ester. The arylalkyl group R’ can be
inserted using the respective aldehyde R'CH=0 followed by reduction. Removal of the
BOC protecting group and ester hydrolysis with a suitable alkali hydroxide leads to the
desired 1-arylalkyl-4-amino piperidine-3-carboxylic acid.

20 4-aminopiperidines of the formula I with R having the meaning of-(CHR?)-
phenyl and -{CHy),~heteroaryl, wherein R n and m are as above and R being -C(O)-
NR*R’, wherein R* and R are as above can be prepared following scheme 7:



conditions wherein the amplification of action of a peptide normally
inactivated by DPP-IV gives a therapeutic benefit. In addition, the
compounds of the present invention 20 can also be used in the treatment
%d!(%)%gpqwams of obesity, metabolic syndrome, f 3- cell r %185%/013292
autoimmune diseases such as inflammatory bowel disease, encep
periaxialis scleroticans and rheumatoid agthritis, Colitis Ulcerrosa, Morbus
Crohn, psoriasis, lichen planus and/or benign prostate hypertrophy. The
compodntkmady also be useful for the prevention of AIDS (acquired
immunodeficiency syndrome or for the 25 preventing metastasis, ,
particllgyly preventing metat';ttass of st and'prostate cancert WO

com Is 0 f the pre: presen can be u retic ag ag

2006/Q6é747 e 200543292 t‘Efi“iurfg hermore, the L/‘: 2
Yor

the tre tment and/or prophylaxig of hypertensio HA described

compounds of formula | of the pre ent invention can b used as
medicaments for the treatment and/or prophyIaX|s of such diseases WhICh
are 5 assomateaPWHh DPP-IV as defined above? The invention therefore R

also [glates to N rmaceutleahcomposmons C Ising a corpound N
formutatef th@s%rg invention and a‘pharpraceutically acceptatitéy
carrier and/or agjuvant. Fugth®yithe inventigh rejates to compounds ofg |

formula | of the Pf&8EHt invention 10 for use as therapeutic active

substances, particularly as therapeutlc active substances for the
treatment and/or p laxis of the eas ;which are associat d with
etirac AR e

DPP-IVIA&

STTAE AT T S ABTE BRI MIPERE T TR ABm Ferstagete i

to enpeehaddof PrelClrentarere asiiro rfweﬁhymiéweﬁsé@)ée%%rﬂméme -3-
5 asenbiatgch with ERP I as defrfet abovensdhichvith anetbatheompiisesd
admmetﬁaegcab%@aa &qa%%@mql%@%em PﬁH?HeOJ BRI REd ester.
my&g{lzon furt er relates i to the use of co pouu s for I of thgS egehs%gol sis
dnIorthe re%t h tamrltlc];i%‘grrprcg’plf'}%1 a8 Of s Fn ysi

inventl

almen XIS O dISGaSGS

asBEiesheifFrersmbary! ﬁ@ﬂéﬁﬂé&%@%ﬂ%ﬁf&rﬁf@ﬂtﬂ%@ PG & RoNEL
anthesksindfirechmvpierifiedoiowing e sbasesirbfatan @t ofdhe RGP mptecting

nggggﬂ;mte%@ggmc,@@ggggmly non-insulin dependent diabetes

mellltus impaired glucose tolerance, obesity, and/or metabolic syndrome
or R-Celfhe invention further relates to compounds of formula I as defined above, when

15

20

25

manufactured according to a process as defined above.

The invention also relates to compounds of formula [ as defined above for use as
therapeutic active substances for the treatment and / or prophylaxis of diseases which are
associated with DPP-IV.

Such diseases which are associated with DPP-IV are diabetes, particularly non-
insulin dependent diabetes mellitus, and/or impaired glucose tolerance, as well as other
conditions wherein the amplification of action of a peptide normally inactivated by
DPP-IV gives a therapeutic benefit. In addition, the compounds of the present invention
can also be used in the treatment and/or prophylaxis of obesity, metabolic syndrome, -
cell protection autoimmune diseases such as inflammatory bowel disease, encephalitis
periaxialis scleroticans and rheumatoid arthritis, Colitis Ulcerrosa, Morbus Crohn,
psoriasis, lichen planus and/or benign prostate hypertrophy. The compounds may also
be useful for the prevention of AIDS (acquired immunodeficiency syndrome) or for the
preventing metastasis, particularly preventing metastasis of breast and prostate cancer to



protection, preferably non-insulin dependent diabetes mellitus and/or
impaired glucose tolerance. The following tests were carried out in order
to determine the activity of the 25 compound of formula I. Activity of

WO BPeds/agehidoitors are tested with natural human DPP-IV derpegdsosssé 3202
human plasma pool or with recombinant human DPP-N. Human citrate
plasma from different donors is pooled; fiffered through a 0.2 micron

membrane under sterile _conditions, and aliguots of .1 ml are shock froze
B EID oot DI g S e st
pIAFHETARA Fatact eRdfe Ry L ORePSER#RTan plasma in a total
assay volume of 100 pil is used as an enzyme source. The cDNA of the
human‘BSBEPsdahietied s ramme g HermBusbot dtnersntdringin can be
te vt esrasddhedrafenibatirainedomain; jsaibpetdintGRicdiacpastaish are
5 Huspsu R R:W D RODBRGRTE 4REFEP2005/013292 -24 1V is expressed
and purified from the culture medium using conventional column
CEroma{QQ Eﬁ%ﬁ%ﬁ?tﬁg‘%rﬁ@@&’égkﬁ M@%ﬁ@&ﬁ@%ﬁ%&ﬁﬁons comprising a
chromato . he final enzyme preparation_was observed on .
B B ST g o
th&PEOTBAHBLARIDPP-IV assay 20 ng rec.h DPP-IV and in 5 the
fluorometric assay 2 ng rec-h DPP-IV in a total assay volume of 100 pl is
used aguéﬁff/ﬁkl‘é wyerBan Felates ﬂ%@?wdéggyrmda I of the present invention
10 Al@Rre-7s dmidpedtivifiiioromtstiaylesumetiinl fGalbibeheruiito iRk 5iB3tia ces for
uS@d B8 8P aHaIE: AcPR MM IOate TULIONVRIID Y AMEELQ:8 SIPTeR) as
aty %&Jﬂ;ﬂ‘}é_se- In IC50 determinations a final substrate io concentration
f50 M is used. In assays to determine kinetic parameters as Km, Vmax,
K;, the substrate concentratign is varied between 10 M and 500 W. In th
colonm kR e SR YR BRI D ATREP oy feahea®
suBSHeREr P AHR P SRR SEDIHHGR e FOisOWiR 2T K Hawedrirederve, which
15 untiktsel dpmi@Bes déteiminstigns enfipalsl bsfratenbohwentration lef1206r Whimal.
is used. In assays to 15 determine kinetic parameters as Km, Vmar., K;,
the subBtrateventicefitrétiomegivaticedhehstvoé et cioen2000 d¥ihe present

Flupreseanes isdelasiest ima/Beskip FImes MUMINCSCRRCE APeGHamealstin
L%%%%‘és defined above, :

In context with the methods and uses defined above, the following diseases relate

20 to a preferred embodiment: diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, obesity, and/or metabolic syndrome or -cell
protection, preferably non-insulin dependent diabetes mellitus and/or impaired glucose
tolerance.

The following tests were carried out in order to determine the activity of the
25 compound of formula L

Activity of DPP-IV inhibitors are tested with natural human DPP-IV derived from

a human plasma pool or with recombinant human DPP-IV. Human citrate plasma from
different donors is pooled, filtered through a 0.2 micron membrane under sterile
conditions and aliquots of 1 ml are shock frozen and stored at -120°C. In the

30 colorimetric DPP-IV assay 5 to 10 ul human plasma and in the fluorometric assay 1.0 l
of human plasmea in a total assay volume of 100 ul is used as an enzyme source. The
cDNA of the human DPP-IV sequence of amino acid 31-to 766, restricted for the N-
terminus and the transmembrane domain, is cloned into Pichia pastoris. Human DPP-



an excitation wavelength of 400 nm and an emission wavelength of 505
nm continuously every 15 seconds for 10 to 30 minutes. Initial rate
constants are calculated by best fit 20 linear regression. The absorption of

RO lbsIated from the colorimetric substrate is detected in 3 RAgKAE 013202
Spectra Count at 405 nm continuously every 2 minutes for 30 to 120

minutes. Initial rate constants are calculated by best fit linear regression.
DPP-1V activity assays are performed in 96 well plates at 37C in a total
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3eizpmaR@ireactions are started with substrate application followed by

immediate mixing. 1C50 determinations of test compounds are calculated

by nonllindaflbesigiticegressierF of-therDRFP4rifhibitioatbflattersins

d'ﬁ@&ﬁﬁ&&%ﬁ%‘ nehearGe atkatianssukinetic Parameterziof she &NEy s
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10 pEeHEPUBBSIIA S 125%&%6#?&5&?1 ST (SRS THRHTB R ekmbieo
| CB0thaknbstoftocoriveterdGOMs wre preferabfiidd @rm(i@ ag.tM, as
shown in the following table: Example IC50 [M] 23 0.16 29 0.59 36 0.29
40 0.821 tre colmpoeiniis shfdinilta Hrarphby HHell Pivkamded Uitidalyised as a
a%%@ﬁ@&@@ﬁm@@tm 1used ASIRACTRERD & giofedne fo0rT ahtil use. In

Ma %e%%%%tﬁ:%%%gﬂ%ﬂﬁs at%%%%&ntﬁ %E?@Jo?[&?ﬂ'ﬁ@d In assays to

minista €y can be administer e, perorally, €.d.in
lsthéfﬁsrmlaf %%f&&?%&%&ff&ﬁ%@ e g P %Wafagﬁ%én 8 ‘ga“ed
calpsutes, 180 Mhbmsl 2SS or suspensions, rectally, e.g. in the form of

suppositories,
Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 50B at

an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously
every 15 seconds for 10 to 30 minutes. Initial rate constants are calculated by best fit

20 linear regression,

The absorption of pNA liberated from the colorimetric substrate is detectedin a
Packard Spectra Count at 405 nm continuously every 2 minutes for 30 to 120 minutes.
Initial rate constants are calculated by best fit linear regression.

DPP-IV activity assays are performed in 96 well plates at 37°C in a total assay
25 volume of 100 pl. The assay buffer consists of 50 mM Tris/HCl pH 7.8 containing 0.1
mg/ml BSA and 100 mM NaCl. Test cornpounds are solved in 100 % DMSO, diluted to
the desired concentration in 10% DMSO/H,0. The final DMSO concentration in the
assay is 1 % (v/v). At this concentration enzyme inactivation by DMSO is < 5%.
Compounds are with (10 minutes at 37°C) and without pre-incubation with the enzyme.
'30  Enzyme reactions are started with substrate application followed by immediate mixing.

ICs; determinations of test compounds are calculated by non-linear best fit
regression of the DPP-IV inhibition of at least 5 different compound concentrations.
Kinetic parameters of the enzyme reaction are calculated at least 5 different substrate

concentrations and at least 5 different test compound concentrations.



parenterally, e.g. in the form of injection solutions or infusion solutions, or
topically, e.g. 10 in the form of ointments, creams or oils. Oral
administration is preferred. The production of the pharmaceutical
wEpakteng can be effected in a manner which will be famyiag 930013202
person skilled in the art by bringing the described compounds of formula |
and/or their pharmaceutically acceptable?aits, optionally in combination

with other therapeutically valuable substances
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10 condhinforremisidireith asaprarnmicetiadmipivanisrine desage of the
compounds of formula | can vary within wide limits depending on the
diseaseRoetreadontiol ef thhphagmzsytired pndivtddehcemdicHestahi patiepper
angrhieH helinpetitmit-aaminispeatiansiabe wilthobadyrstnpeditieddaihed
'ndc!éﬂﬂﬂgﬂﬁgg HHEMGRLS and/or their pharmaceutically acceptable salts, optionally in

combination with other therapeutically valuable substances, into a galenical

flavour-improving, a ff
TSR B ES

15 administration form together with suitable, non-toxic, inert, therapeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées

20 and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for
example, vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers might, however, be required in the case of soft
gelatine capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier

25 muaterials for injection solutions are, for example, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories are, for example, natural or

hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for



in each particular case. For adult patients a daily dosage of about 1 to
1000 mg, especially about 1 to 100 mg, comes into consideration.
Depending on severity of the disease and the precise pharmacokinetic

wElilgs ie-g9mpound could be administered with one or seygrakfail¥ 013202

dosage units, e.g. in 1 to 3 dosage units. 15 The pharmaceutical
preparations conveniently contain aboutZB—EOO mg, preferably 1-100 mg,
of a compound of formula I. The follow Exg%é)les serve. to illystrate the

prEBiSAt FRRATHEPT T FA GrECeréta!. serrﬁev SE B #SHES to limit
|thﬁh@gmﬂm¢nmnémﬁmarhmP@©fﬁbh Aepiadi fﬂ’iﬁf@k@bﬁlﬁ)wok,

gresiiRAcaagsticiesidiAGOEL ethyl acetate; DMF:
dlmethy ormamlde DIPEA: diisopropylethylamine (Huenig's base); THP:

tetrghyg‘gdggy E%AB; A #M&?ﬂbﬁ I\U&Mﬁ‘g hydriggilc g agents, consistency-
carbonyldiimidazole: TFA: trifluoro acetic a

NI %Ié%hﬁfi %nicr)%iog?gi 1f\i(mrllﬂﬁ/?éarbA d?ﬁgd@ﬁ%&gzﬂm OSTOHIC Pressuze,
HESET_FRIBRGHSCIOP A LSBT 5&%%1%@ RGP iSEaL o™ mto
Tbﬁhsttimalaguea@ﬁmgmpM}W@tEOOGIO%M? PCT/EP2005/013292

-27 Example 1 3-Butyl- I-phenethyl-piperidine-4-yl-amine Step A]:
1-BenZifh3doeiyt-piperidingduodec! ursus pensiomovahinyddsgnits depending
p%ﬁ?&lﬂﬁeﬁ% QQB@E%A%@I@Q) e Qg&ﬁﬂlﬁﬁél:ﬁc'@‘iﬁuﬁ condition of the patient and

o PIRSTICNE SreanRIn 1%0% e §A%5&L99>b'9a‘e@&maaémméqmemms

20 a scﬂutlon 0 in atE one (5

ar’é‘tﬁ?‘&%ar%“ﬂl@?‘lﬁﬂ%f“é@ A g ?“ﬁsr?edf‘& §|1>ﬁ°v%/r§i éﬂ%éfape‘ﬁanY
ataRAufdr 80 MR im@ndrtteinteflonedefotign. lﬁm@dma@%ﬁﬁp@ﬁ%ﬁ%@éease and

cagleskctilte redrand geneentiatde e vam@uﬁaememwamlsmmbmaﬂane or
DEM and heisel egéleﬁlwaes washed with watggand brine, dried over

Na2S04 to and vaporate To the residue was added aqueous HCI

(20% ]1%0 IE‘M%[‘ g\%ﬁf&’%ﬁ%&%ﬁ’{&&%& c%%@ﬂi"a[@o&he%w%?ﬁreferably

Was evapo ate due was dissolved in DCM, washed w
109% %%@@éné’&%%ﬁ éﬂ%} , dried and evaporated. The crude

product was Iﬁ urified_by flash chroma ography (ethyl acetate/hexanes 1; 2
to glve owing Examples serve to illuStrate the present invention in more il

They are, howeve:r, not intended to limit its scope in any manner.

Examples
26 Abbreviations used:

DCM: dichloromethane; HOAc: acetic acid; AcOEt: ethy! acetate; DMFE:
dimethylformamide; DIPRA: diisopropylethylamine (Huenig’s base); THE:
tetrahydrofuran; LAH: lithium aluminium hydride; CDIL: carbonyldiimidazole; TEA:
trifluoro acetic acid; EDCL N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide HCL

25 HOBt 1-hydroxybenzotriazole.

RT: room temperature; HV: high vacoum. TLC: thin layer chromatography.



the product as a slightly yellow oil (6.4 g). MS (ESI): 246.4 (MH+). 15 Step
B]: 3-Butyl-piperidine-4-one To a solution of
1-benzyl-3-butyl-piperidine-4-one (1.3 g) in HOAc/water 3:1 (25 ml) was
wddew 6% Pd on charcoal (130 mg), A hydrogen atmospherermeses/013292
introduced by repeated evacuation/gas introduction. The suspension was
vigorously stirred for 5 hours. The cate(l)?gt was removed by filtration
through dicalite and the filtrate was gong gfg rated 20 in vacua. The oily
residue was treated with 10% aq. Na2CO3 and then extracted into DCM.

The organic layer was § r@tggeg%%?}% Sg ;ﬁ@@spﬁ iltered and

evaporated to give the cr ightly yellow oil (680 mg) which
was usgd without further p au 156.2 (MH+). Step CJ:
3- Butyfﬁ \%efneth%/lﬁplp Ii ne- - ejré‘gl‘%ogzi%%lutlon of
3-Buty eridine-4- -on DMF 5 = :
0) anLPEE BB oh éﬁ PR %ﬁ“f;‘%f?%%%éfg%&fs Mg

5 ml)‘WéP%Fﬁé%é%“thS aﬁﬁhetmee%fégmﬁﬁ ARASPEY §E‘i1r)r¥&%ﬁdﬁ fopofution
hatibantitkdéte (16atgd HD iG afoat@héﬁﬁsnmwedemm emiupSodPt 30
coaladidittiedwithptbesrandding . osgavicsaUtion 3y atyashednyiiukedbor 12
29, NA2GQ3 SO WACE BN BiIRR. TR QLIRS0 Y SR ARG @ ke

evap orate to glv%g resfﬂuew ich was p 8%ed er¥7a2804

FF' F h‘i‘a@c@%ﬁ;‘?@ ﬁ QPLeBMES WashsAaT R 371 @‘?\?e fi &es g
1o Caioﬂ ewspdigtad (35HengyidvisvE sitedeauremiigl (3% J00erabevdithe solution
PG HERRQED01 329312 8 tef BBy bk bphesethy pipetidiaevd diseolved in

aﬁ?ﬁé’ %%H}I;\fgﬁ?ga%wwwg '%%%%%@Q@@;ﬂ@%ﬁ&ﬁt@?ﬂ%he

B e S T e RO A A e 42 o
hobeprptiectis arsishition: Ht"r’éé@ﬁté&} ﬁ@ﬁ@%%‘iﬁ‘ééﬁ%ﬁt was cooled,
diluted with water and basified with 10% aq. Na2CO3 to pH 10. The

15 suspenSieinBifas extfastedinsidineMoand the organic layer was washed

with brine, dried (MgSO4) and evaporated. The product was sufficiently
pure fotresnitiostepl-Velrvishugrhssperidingetomsisl éril ipdi@Ac/water 3:1 (25

diasterRenades (382 Padn Msr (&5(13861gd ANMtrhsia Stepsfilere was introduced by
3'?e%é@ﬁ%b%@&atm%ggﬁgq}Q@déﬁ)ﬂﬂ@m:esuspension was vigorously stirred for 5 hours.
The catalyst was removed by filtration through dicalite and the filtrate was concentrated
20 in vacuo, The oily residue was treated with 10% aq. Na;CO; and then extracted into
DCM. The organic layer was separated, dried over Na;SOy, filtered and evaporated to
give the crude product as slightly yellow oil (680 mg) which was used without further
purification. MS (ESI): 156.2 (MH").

Step C]:  3-Butyl-1-phenethyl-piperidine-4-one

25 To a solution of 3-Butyl-piperidine-4-one (250 mg) in DMF (5 ml) was added
DIPEA (468 mg) and then a solution of (2-bromoethyl)-benzene (373 mg) in DMF (5
ml) over a period of 45 min. The resulting mixture was stirred at RT for 1 hour and then
heated to 60 °C for 6 hours, The reaction mixture was cooled, dituted with ether and the
organic solution was washed with 10% aq. NayCOs solution twice and brine. The organic

30 layer was dried over MgSOy, filtered and evaporated to give a residue which was purified
by flash chromatography (ethyl acetate/hexanes 1:3) to give the product as a colorless
liquid (355 mg). MS (ESI): 260.4 (MH™).



3-Butyl-lI-phenethyl-piperidine-4-one oxime (218 mg) was dissolved in

THE (10 ml) and LAH (261 mg) was added in one portion. The

suspension was then allowed to stir at RT for 24 hours. The reaction
WdhEEwas carefully pipetted onto 5% agq. NaHCO3 soluti I&(%/ 13292
aqueous layer was extracted with DCM. The organic layer was 1 was?w %19
with brine, dried (MgS04) and evaporated.go- give a colorless oil. This was
purified by flash chromatography (gradient of MeOH in DCM containing

1% NHaEMY o glv8ha- E)TBE‘?)‘@@&%‘E@%WGI{?a‘}Tﬁﬁﬁ&@%omers (cis: 127
mg; trans: 36 mg). MS (ESI): 261.4 (MH é Example 2 20
3-Butyl3-Burykyi-phsardiderapetidintrieoms Q%Fﬁ@@%@%@%%/ﬁfﬁb@?ﬂed in
anaidgyituexangiir dohidthdthexeeplien thap StefsBland Byatera:1, 10 ml)
omifted, alteaatherAndiag &%ﬁﬁk%@%&{% aayeigchiRpauUSLtha: Whaled from

5?,\{' ﬁ?é"?ém%'ﬁ %%éé%?s mdiasiersamers as colorless Qs Ml e Waadd: o pi
3-B zs[@;(qrﬁx aéﬁ?wg}aa%ﬂﬁ@chtbmwc R ugmpshiAd Wit
walsrsyentinedidelg W3, Hesd ibgabintek dthple ddfroms-bdhdehdygroe for the next
PipgLdingriscarbaxylisadd iy esterandiBst e ety INmeT 2361 4

th lating agent in Step C]. Cis and trans diastereomers as colorless
oils. (ESI): 300.5 (MH+) WO 2006/066747 PCT/EP2005/013292 29
Exampl

tg Butyl- ?‘f‘f@» 4- d|m oxy ene }ﬁy)elihdlﬁ plpg%ﬁmg 4-ylamine This

compoun s S nthe d as.described in.example 1.fro
1- benz g 3*? p?&gﬂ el"lgmxyf"c aci gﬁsterg?awés dissolved in THE (10
(2- m%ﬁvéémﬁ)@ﬁmﬁhm@%éﬁa@ﬁé Bt thd RRYRERY Byt thergliped to
StepQt Kifand trans. diasteretmersseoies essiollyg piSt{ES1 )0 324 4.
f, Mgraﬁ@p Eliﬁz%oﬁ ﬁﬂd%é e(é.x@o";’fst[ tﬂ@ﬁx&‘%@f%{%ﬂmm%ﬁ@mﬂaﬁr was
y rochlori te met 0
%Té) 1(ctj:)l‘lilabléltlnl t|on o igtegout I- Fenz I{)I[')alp%grif ife- Sér’]fé’?é&g%l 'ﬂlf in.
ﬂgﬁh chromatography {gradient of MeOH m DCM contammg /o NH,;OH)
to give the product as cis and trans diastereomers (¢is: 127 mg; trans: 36 mg). MS (ESI):
261.4 (MH™).

Example 2
20 3-Butyl-1-benzyl-piperidine-4-yl-amine

This compound was synthesized in analogy to example 1, with the exception that
Steps B and C] were omitted altogether and the benzyl group was carried through the
whole synthesis. Cis and trans diastereomers as colorless oils. MS (ESI): 247.4 (MH™.

Example 3
25 3-Butyl-1-[2-({1H-indol~3-y1)-ethyl]-piperidine-4-ylamine

This compound was synthesized as described in example 1 from 1-benzyl-4-oxo-
piperidine-3-carboxylic acid ethyl ester and 3-{2-bromo-ethyl)-1H-indole as the
alkkylating agent in Step Cl. Cis and trans diastereomers as colorless oils. MS (ESI): 300.5
{(MHE").
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1

20

was slowly added methyl iodide (6303 mg) at room temperature. The
solution was stirred at room temperature for three hours. A white solid
precipitated and was filtered off. The solid was washed four times with 50
wib eb@aeetosie and dried under reduced pressure. The filtratecwa$aoes/013292
evaporated and the residue was stirred with ethyl acetate. The is white
solid was filtered, washed with ethyl acet#te and dried under vacuum. The
two solids were combined to y|eId

1-benzyl-3-butyl-I-methyl-4-oxo- plperlﬁfrr%m iodide as awhite powder

(11200 04 2
3-Butyl-l- (%)5‘-@%” et?] Xy 6%8 Mmf% %6%153 ik éfl)l y11- Apz&erldmc‘f 4-ylamine
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5 (4 tivd plihhei datkesolstid m\eas Gealadid refluxifordereschoursoldite pilvasiS

adggg.ang ihengaction was extracted twice with DCM. The combined

organic layers were dried over sodium sulfate, filtered and the solvent

was evaporated to leave a dark oil, whigh.yias purified by flash 25

chromatography (ethyl acetate/hexanes 1:1) to give the product as a

colorles eR-&lhimin rochlori
3 %M%lzg’lnggﬁo{\)ﬁkﬁéﬁgﬁ%l ;%%? Iﬁ'er)dﬁg rpy@ amine hydrochloride

3-Butyl-I-(3,4 ine-4-yl-amine hydrochlorlde

;Sgrggﬁoﬁ i %l%n)eg‘\{% I z&%l\(ﬁ% ac Zﬁn%zg g Were a ‘}e%m;ﬂz ?r?e

solutio was S red erature f ro e ho ter ;T.LC co ntr
Raney- cakeci WéJSné) mq‘gh]lltegi%é 1 en gg Oﬁf he elgc?t?(e)r?}\l/sglm ml)
stlweoslamaﬁil%érwﬁé}‘ét s 6°4m rﬁees%%efa‘fﬂre The solution was

PGTi/EP2006/018292r 230 donbsphereroiybitgehdmecipigritdpnd was filtered

Cammiiﬁﬁﬁ%ﬂfﬁ&f&iﬁmaﬁﬁm@ wWes! 60ncesiated ATibe uesiduaiuced
RATE T B M s,

5et o tsfféamﬁts%fﬁgr%ﬁé e A et e RV

adehdids Whes semhmé B Wiekdleheasotddtd-J rengtive Eies (IS Derig e ieéde as

transidiagterdenierso(log mgy eesighoyeiarsolids. MS (ESI): 323.4
(MH+). Example 6

Step Bl:  3-Butyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-one

A slurry of 1-benzyl-3-butyl- 1-methyl-4-oxo-piperidinium iodide (306 mg) in
water (2 ml)} was added in one portion to a refluxing solution of 3,4,5-trimethoxy aniline
(929 mg) and anhydrous potassium carbonate {33 mg) in ethanol (4 ml). The dark
solution was heated to reflux for three hours. Water was added and the reaction was
extracted twice with DCM. The combined organic layers were dried over sodium sulfate,
filtered and the solvent was evaporated 1o leave a dark oil, which was purified by flash

25 chromatography (ethyl acetate/hexanes 1:1) to give the product as a colotless oil (520

mg). MS (ESI): 322.4 (MH™.

Step C}:  3-Butyl-1-(3,4,5-tzrimethoxy-phenyl)-piperidine-4-yl-amine
hydrochloride

The ketone (460 mg) was dissolved in ethanol (60 ml). Hydroxylamine

30 hydrochloride (109 mg) and sodium acetate (129 mg) were added and the solution was

stirred at room temperature for one hour. After TLC control, Raney-Nickel was added
(Nr 313 Degussa B1132) and the reaction was stirred at room temperature under an



3-Butyl-I-(4-phenoxy-phenyl)-piperidine-4-yl-amine hydrochloride This
compound was synthesized in analogy to example 5 using Steps B] and

C] io from 1-benzyl-3-butyl-I-methyl-4-oxo-piperidinium iodide and
WphReRxy-aniline with the exception that Step C] was replagesd@s/nizao2
different method. Step C (modified version) |:
3-Butyl-I-(4-phenoxy-phenyl)-piperidine-439l-amine hydrochloride
3-Butyl-I-(4- phen%gﬁghenyl) piperidine-4-one (320 mqg) was dissolved in

1 @SR eOR Y I RESRORARRE RhamETSHES BTy pdAnckbyitiate was
acetaten(8gahJhwers duduetp Tt ddactiornaetiyeriow i teb(BSIMIdAeOH/
Was Bliachat IR0 ILEREIWRFQY. THe hpursied btocont dkirditaihddheethanol

ounaYan 8t Lok, %@f%&%%ﬁc é% @ﬂh)omém@@mésm@@nﬂ@@omm
obtame to 11 dded 2 % aqueogjj's;od um

00
5 hyH?B&?aépgafﬁ?f%W @i@k&ﬁﬁ #a 1&8 ‘% 5%*666%%? as light
wariowsdide b (B asRhtidAtHhe. react|on was stirred for two hours at

room temperature and the solid was filtered off. The precipitate was
washed with DCM. The aqueous sofirierpieds extracted with DCM. The
combined organic layers were washed with brine, dried over sodium

sulfate, filte¥edh:bhd tHerdehernytphas dlpioradad- 4k areisid bedwablpudified
by flash chromatography (DCM/MeOH/ag. sat. NH4OH solution 25

100:5: 1Thiheseparatedpothcized éneibgylve dimgle dnolandtdpnill ehd Cj
zosa%ﬁtqdoéﬁ}@? oligvelrgas @MM@aﬁ&'ﬁéﬂﬂ%Mﬁﬂﬁf&d@ﬂ APRSOYIOMSne with

were eva;l;églrat%;h t¥|e the C|§ éff:jl rgd he ans- -diastereomer

(5 M @’h S g %ngl\l/llﬁﬁs trans and cis.

Exampl .

SBUyT ?%%Oﬁl?réwea%gnaépatﬁg R P e BiRig e yl-amine

hy8YEEf €The compound was synthesized in analogy to example 6

from 1-benzyl-3-butyl-I- methyl-4-oxo-piperidinium iodide and

5-aminG-waline{foppenes-plisatepipersdiarmd-pro Gepereb By Fissolved in
15P GTHERE(OH) 13282 x5 ts-diastdvedai@toms andhitdisoligetate (89 mg) were

S e&ﬁf&ﬁ%@f&i&%&&%&%&%@%ﬁ {83 the frgi@mine -k @gr%ﬁhtemperamre for
TS MR B ol A S
ad edj\ suspension Wa)g gbtam% ogvluch Al-le alloy (300 mg) was added 32 %
aqueous sodium hydroxide solution (1.4 ml) was added slowly. The reaction turned
20 warm. After complete addition, the reaction was stirred for two hours at room
temperature and the solid was filtered off. The precipitate was washed with DCM. The
aqueous solution was extracted with DCM. The combined organic layers were washed
with brine, dried over sodium sulfate, filtered and the solvent was evaporated. The
residue was purified by flash chromatography (DCM/MeOH/aq. sat. NH,OH solution
25  100:5:1). The separated products were dissolved in ethanol and 1 ml of saturated
ethanolic hydrogen chloride solution was added. The solutions were evaporated to yield
the ¢is- (117 mg) and the frans-diastereomer (52 mg) as light yellow solids. MS (ESI):
325.5 (MH") trans and cis.

Example 7
30  3-Butyl-1-(5,6,7,8-tetrahydro-naphthalen-1-yl)-piperidine-4-yl-amine hydrochloride

The compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1~
methyl-4-oxo-piperidinium iodide and 3-amino-tetraline to yield a mixture of cis- and



5 This compound was synthesized in analogy to example 6 from
1-benzyl-3-butyl-I- methyl-4-oxo-piperidinium iodide and
3,4-dimethoxy-aniline to yield the cis- and the trans-diastereomers as

wihtesolicls7 MS (EST): 293.4 (MH+) cis- and trans-diastera@migipzo0s/013292

5

15

20

23

Example 9 3-Butyl-I-naphthalen-2-yl-piperidine-4-yl-amine hydrochloride

to This compound was synthesized in andlogy to example 6 from

1-penzyl-3- bu I-I- meth P eridinium.iedide and 2-na

o R S R A B SR R M B e

tr&ﬁ@%f&é&?@ﬁ?ﬂﬁ%ﬂﬁﬂt‘é’%&ﬂé’%@@ﬁ (B5gh %SN\M%Q and

trans-diastereomer. Example 10 15
3-Butyl-I-naphthalen-1-yl-piperidine-E#utiife hydrochloride The
compound was synthesized in analogy to example 6 from

1-benzyl 3buni- Ghittipreabesxs-phsanibminerdberve ArnempapHoandae

to yield a 1/2-mixture of the cis/trans-diastereomers as a white solid.
Separalibis efirewidsterspmsizesstrnslesy tanfinepjasiepfladinzyl-3-butyl-1-
chiehstogeaphy pyaginipReb hlanMS A H5i)E83-2r(Mid)iod0Idxhmpleatd the
3-Bityldrd4=dichlor-RenvirRipaEding ¥k amie HydraghladnedG rcomer.

compound was synthesized in analogy to example 6 from
1-benzyl-3-butyl-I- methyl-4-oxo- plp%ﬂ&gﬁgblodlde and
3,4-dichloro- anlllne to yleld the cis-diastereomer as a white solid. MS

(ESI): 301.3 SRl 12 hydrochlorid
3-Butyl-I-(4-c Ioro tr| ororr?ethy p%g mpﬂlpe |diarrlrgnd(f3 Yar?ﬁngn ¢

hydroc ride_This nth sized in an I%q:}( tQ | ]
from 1- gnz}ﬂ%egﬁ? 17 e‘{ﬁ%e 1ZE’)EXO |per? n%m iodide and P Z%%%uw“
4-B¥IFE=4- uﬂmﬁ@fﬁmﬁ B9 RoF B DD sy 3/ 2 mixture of the

PGCHERROOE0 8292082 eisddizsparsdrmer dindeactensixiviriscoblide biS-(ESD):
angransreRster eameissasweie srlids. MS (ESI): 335.3 (MH+) cis- and
trans-diastereomer. Example 13 3-Butyl-I-p-tolyl-piperidine-4-71-amine
hydrochloride 5 This compoundwas gyfihsized in analogy to example 6
from 1-benzyl-3-butyl-I-

3-Butyl-1-naphthalen-1-yl-piperidine-4-yl-amine hydrochloride

The compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1-
methyl-4-oxo-piperidinium iodide and 1-naphthylamine to yield a 1/2-mixture of the
cis/trans-diastereomers as a white solid. Separation of the diastereomers (as the free
amines) using flash chromatography was not possible. MS (ESI): 283.2 (MH").

Example 11
3-Butyl-1-(3,4-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride

The compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1-
methyl-4-oxo-piperidinium iodide and 3,4-dichloro-aniline to yvield the cis-diastereomer
as a white solid. MS (ESI): 301.3 (MH™).

Example 12
3-Butyl-1-(4-chloro-3-triflucromethyl-phenyl)-piperidine-4-yl-amine hydrochloride

This compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1-
methyl-4-oxo-piperidinium iodide and 4-chioro-3-triftuoromethyl-aniline to yvield the



methyl-4-oxo-piperidinium iodide and 4-methyl-aniline to yield the cis- and
trans- diastereomers as-white solids. MS (ESI): 247.4 (MH+). Example 14
3-Butyl-I-(3,5-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride and

2 |-~ henyl-piperidine-4-yl-amine hydrochloride This
\?\‘;éesl,i E@Sr{({?l%ce%ﬁed in analogy to example 6 from 1-benzyl-3-bul’t(‘g?l-?-&%%{bg}313292
methyl-4-oxo-piperidinium iodide and 3,5sdichloro-4-methyl-aniline to yield
the cis- and a 1/1-mixture of the cis- and trans-diastereomers as white
sotigtsliMi@r (BBt B0 3/ (MvitiFird sfOvearreend ronsteihstrtbrrformanibiiesolids.
thedehalogsaes BiS- and-ttamsrplaenrdetiratives, which were
separated as the amines during flash chromatography. The

hydrochlorides of the cis-and trans-digstesramers were isolated as white
solids. MS (ESI): 233.3 (MH+). Example 15 20

3-Butyl-I-(3-methgxyptritiarpmeibyinhenybitpipetidingrdcioamine
hydrochloride This compound was synthesized in analogy to example 6
sfrom 1-Bepzyl:3shubdlrsided-0xemninabidiniin:iodide s 1-benzyl-3-butyl-1-
3-mefhgy-Siuorometnyl spiing o eld 5 mire oLGi8sand o o
trans-aias é’r%%ﬁ%%rg and. the Cis<diastereomer as WhIte' S0 |(§}§. f1s ?%gf)
33dieriquRarPrre s milRolide M8 B AAASMEXY 1 -piperidine-4-yl-amine
hydrochloride This compound was synthesized in analogy to example 6
from 1-benzyl-3-butyl-I- methyl-4-oxéﬁ5§’¥ﬁﬁﬂfium iodide and cyclohexyl
amine to yield a mixture of cis- and trans-diastereomers as a white solid.

'H NVERU DS dcklgp-rRasiinrimmiinegoysoagdyarospyriteand B gortyl-1-

10(m, 5H), 1.60 -1.40 (M- pigeridiR04(IDakhin B ft, Bld)ida/O
2006/066747 PCTIEP2005/013292 -33 Example 17

1-(3,5-Bisdy iEbinpometik phahyl)zadiutyihige tislinerdpld @frinel -benzyl-3-butyl-1-
hygy Qﬁgﬁogp%?eﬁamw{am@m@_glﬁ%%twmmﬁémg Bhe cis-
from 1-benzyl-3- utH-I meth I-4£Toxo_-gljf§gld|n|uma!0%dteegaddg,ﬁ?&sn_ 3013
(tri?& H&?}Héfﬁ%u-r&ﬂ iﬂ)& %s—y%élc(lj acms stereomers as 1ds. : .

15 Overreduction led to the formation of the dehalogenated cis- and trans-phenyl
derivatives, which were separated as the amines during flash chromatography. The
hydrochlorides of the cis-and trans-diastereomers were isolated as white solids. MS (ESI):
233.3 (MH").

Example 15
20 3-Butyl-1-(3-methoxy-5-triflucromethyl-phenyl)-piperidine-4-yl-amine hydrochloride

This compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1-
methyl-4-oxo-piperidinium icdide and 3-methoxy-5-trifluoromethyl-aniline to yield a
mixture of cis- and frans-diastereomers and the cis-diastereomer as white solids. MS
(BSI): 331.4 (MH™).

25 Example 16
3-Butyl-1~cyclohexyl-piperidine-4-yl-amine hydrochloride

This compound was synthesized in analogy to example 6 from 1-benzyl-3-butyl-1-
methyl-4-oxo-piperidinium jodide and cyclohexyl amine to yield a mixture of cis- and
trans-diastereomers as a white solid. *H NMR (DMSO): § 2.81 — 2.65 (m, 2H}, 2.60 —

30 2.00 (m, 5H), 1.74~ 1.60 (m, 5H), 1.60 — 140 (m, 3H), 1.40 — 1.00 (10 H), 0.87 (t, 3H).



5 mixture of cis- and trans-diastereomers as a white solid. MS (PSI):

369.3 (MHt'). Example 18
3-Butyl-I-(6-metho)cy-biphenyl-3-yl)-piperidine-4-yl-amine hydrochloride
Wwoaimesmgaund was synthesized in analogy to example 6 freoT/EP2005/613292
1-benzyl-3-butyl-lI- methyl-4-oxo-piperidinium iodide and
6-methoxy-biphenyl-3-ylamine to yield 13é cis- io and the
trans-diastereomers as white solid %M (DMSO, cis-diastereomer): 6
7.47 (d, 2H), 7.38 (t, 2H), 7.32 (t, 1%?5"’% f?d 1H), 6.89 (d, 1H), 6.82 (s,

1H), 3. (sSH307( 2 2H), 2.86 ( d1H16 -
3H), P55 R%ISéH%Tuarggﬂf Fv}?%ﬁm Rl T Th&"féde
7.47 - 7.20 (m, 8H)362(s 3H)354( rd, 2H)2 4 (m, 2H :
1H), 1. 78RR A EIs 26%g sz&ﬁ%pﬁgi )benw?"gfgum'l“
1mhzh¢¢%%u@@mm@#@mﬂ%ﬁwéhsﬂ%@ﬂmﬁﬁé)%%ﬁ%@

5 Wasssirihesizes in-analogydesxample Ghito iAoy (BeNz3dass (MHY).
butyl-I-methyl-4-oxo-piperi.dinium iodide and diphenyl methyl amine to
yield a 1/1- mixture of cis/trans-diagtesegpmaass as a white solid. 'H NMR
(DMSO): S 7.37 (m, 4H), 20 7.27 (m, 4H), 7.16 (t, 2H), 4.26 & 4.22 (2s,

1H), 2.8 52eB1(10. BEthodABipled {091) 35D erlipR -2 H-0adiRe Bid}obhfidide
0.77 (2t, 3H). Example 20 3-Phenyl-I-phenethyl-piperidine-4-yl-amine]

Step Alrpds cB%%E%M%GEl‘é@%nB{&E&Q@!ﬁ ggma |%¥|d R518F125 Ea%nymm 3-butyl-1-
amin was dl SOVG | a I, ed.wl
t??é%? f’epl(%eﬁ gﬁl Hropvé%é% ?Jnrﬁidﬁ((er qrmo %EQEF“%? esul mg %((%(Jllir‘g s
10 wagdéhémt@%@f@?rﬁlw &%ﬁ%‘r&@% B AT SR RIE SN o
TIReT riBich, e H L3 St Wi msécﬂtymmoaﬁmmqéHmmﬁ%é@o}HX;@@rKesg{} 3.67 (s,
licgtigl, M5 (ESNHB223 (MHH), W6 @Q@@ﬁ@?@%ﬁ@ﬁﬁ%@@ﬁlmem {t, 3H).
SRR Rsd RRsiER0eoYan &? ATInOPeps) C@@c{ | §SIEFbr d,
enethyla

SR AP e3P A dol B e By ?%)gﬁigf b

Phenylacetic acid chloride (1.5 ml) was then added dropwise over a
15 period of 10 min; a yellow suspensioRHRES Dbtained. The mixture was

then heated to 60 C for 2.5 hours, cooled to RT and then
1-Benzhydryl-3-butyl-piperidine-4-yl-amine hydrochloride

The componund was synthesized in analogy to example 6 from (rac)-1-benzyl-3-
butyl-1-methyl-4-oxo-piperidinium jodide and diphenyl methyl amine to yield a 1/1-
mixture of cis/trans-diastereomers as a white solid. "H NMR (DMSO): § 7.37 (m, 4H),

20 7.27 (m, 4H), 7.16 (t, 2H), 4.26 & 4.22 (25, 1H}, 2.81 - 2.73 (m, 3H), 248 - 2.08 (m, 3H),
1.56 — 1.05 (m, 8E), 0.84 & 0.77 (2, 3H).

Example 20
3-Phenyl-1-phenethyl-piperidine-4-yl-amine]
Step Al:  3-Phenethylamino-propionic acid ethyl ester

25 Phenylethyl amine (10 g) was dissolved in EtOH (50 ml) and then treated with
acrylic acid ethyl ester (8.3 g) dropwise under argon at RT. The resulting mixture was
allowed to stir over night and was evaporated and dried in vacuo. The residue (18.9 g)
was used without further purification. Coloxless iquid, MS (ESI): 222.3 (MH™.
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allowed to stir over night The mixture was poured into ice/water containing
25% HCI and the aqueous layer was extracted with ethyl acetate. The
organic layer was separated, washed with brine, dried over Na2SO4 and

RRAEd A he residue was purified by flash chromatograyy%}f&%{%géguwz

acetate/hexanes 1:4) to give the product as a yellow oil (3.9 ¢

(ESI): 340.4 (MH+). Step C]: 1-Phenethyk8-phenyl-piperidine-2,4-dione
Sodium hydrlde (2.1 g, 50% in mineral oil) was suspended in ether (40 ml)
under &tgoRlat R (@%@hmmpﬂhmmhm@@wiéﬁréiééfaeéthyl
ester (2.5 g) was added in portions followed by addition of abs. EtOH (0.5
ml). Thé-i&wuierhylamiiaarerorieriGared|ebrl e B8 esveobied an inpbepkie
inteyyaies itemNaitClo dib@ raguedyshayes wWas iexirabtédanjiacetiaycid chloride
acat@tﬁ@%mﬁegmawd@aﬁm%%é% 9%M@§£edavwﬁbmu§pe%eq was

filtered and fi
PR L T e SRR 101 2 s N SO dBgrer
to Bhowh &odEisipeer ﬁé@ugﬁa§§tW?%H8Wf ARto(Be ARG cans g 25% HA

2%hd (MEqye 20 Brepvd}. cktRledethly|«BapheridtpiferidigesR, bsgions separated,

4-Qriined uﬁheﬁeﬂmhéamﬁmda@%aﬂmgpéfgﬂ&nqﬁzaésm@wapgwmed by flash

acenet Sl g, aTioe NIRRT (IR, o 000
ml ed 0]

& mixture was ref

h ﬁfﬁ ﬁ%&&w&s then poured into ice/water/IN NaOH and

extracted with ethyl acetate. The organic layer was washed with brine,

dried 2§féﬁd3evapblpé’(@if‘ﬂd’bﬁ7@bfﬁl¥qcm tBEded-tHabsvas purified by

flash chromatography (DCM/MeOH/NH40H 98:2:0.25) to give the
compouﬁmhagldgmw fddrey PO8OIATEINAN ofR 3138 eww%ﬁﬂm§ﬂsfééoe?l> under
|- Phemne thRI3-plEindepiplbpitknglateyil i )-propionic acid ethyl ester (2.5 g} was
1-Bheneth b%@ﬁ@fwoma% ga%@ﬁ -8iQns. £1OHMS, 44@9 m)rwaﬁm maxture was

ISS Ive %n abs ceoto gn %‘%5 %anliaf it dlgl €F Was
in one por on an e resu |n uspenS|on was re ovelﬁfkﬁ?‘.ﬁs Y
miskEe A Y B Rl bt ad ?maaﬁdeffaé%maﬁa fores
sowmmw@thﬁllatpmgwayermés@draatbdwrthpedﬁfﬂén‘éiaﬂjechﬁqeiamgraph}’
orgamg Ryeraaswmashed withdrmeninediNa54 kifdteredtand product as a

PI\)?Q{ ?_%ﬁgw'@ﬁn gﬁﬁ?t}%%\; 35 RAsR¥sHied. by fagh chromatography (gradient

in WO 2006/0 CT/EP2005/013292 -35
Step DI 1-Phenethyl-3-phenyl-piperidine-2,4-dione 4-oxime

1-Phenethyl-3-phenyl-piperidine-2,4-dione (781 mg), sodium acetate (1.15 g) and
hydroxytamine hydrochloride (925 mg) were suspended in EtOH/water 1:1 (25 ml) and
the mixture was refluxed for 4 hours. The mixture was then poured into ice/water/IN
NaOH and extracted with ethyl acetate. The organic layer was washed with brine, dried
and evaporated to give the crude product that was purified by flash chromatography
{DCM/MeOH/NHOH 98:2:0.25) to give the compound as a white foam (489 mg). MS
(BST): 309.4 (MH™).

Step E]:  1-Phenethyl-3-phenyl-piperidine-4-yl amine

1-Phenethyl-3-phenyl-piperidine-2,4-dione 4-oxime (480 mg) was dissolved in
abs. ether (30 ml) under argon. LAH (473 mg) was added in one portion and the
resulting suspension was refluxed over night. The mixture was carefully poured into 1M
aqueous sodium potassium tartrate solution and the aqueous layer was extracted with
ethyl acetate. The organic layer was washed with brine, dried (Na;SOy), filtered and
evaporated. The residue was purified by flash chromatography (gradient of MeOH in



DCM containing 0.25% NH40OH and then DCM/MeOH/NH40H

85/15/0.25) to give the compound as the cis diastereomer (95 mg) and
trans diastereomer (101 mg) as colorless oils. MS (ESI): 281.4 (MH+).
vixamogies24dy 5 3-Phenyl-l-benzyl-piperidine-4-yl-amine] This&emasid 3202
was made according to example 20, Step B] to E] from 3-
benzylamino-propionic acid ethyl ester atd-phenylacetic acid chloride. Cis

s, S AMSR AR NI 1% MA TR S M R Gve e
AqoreRRAnE A5Hbp e dinsteromer Boangbaahidrs-ErgespRauid - rg)anspierless
This cdhFslindavas mEde according to example 20, Step A] to E] from
phenethylanune and ethyl acrylate but with a modified coupling step B]

where (4- methyl-pyridin-2-yl) -acetitxaeiplavEs used instead of the
corresponding acid chloride. Step A] (4-Methyl-pyridin-2-yl)-acetic acid 15

5 (4-Methyl-pyridin-2-yIz-geetifl acideinypipstatifk.@-¢) anpisapared according
to Chem. Parm. Bull. 32 (12), 1984, 4866-4872 - was dissolved in ethanol

(30 mlhm&ﬁglﬁiﬁﬁig\/v}ﬂa AdM-ethanalicNawhbsololiaen(5183 mlj-chhe-
xture was r for ISy GO or 10 MACHN.
S L 5%@; R e
witt SR RReT P Véﬂfv%@ horate he residue was 20
suspended in ethanol (150 ml) and filtered. The clear filtrate was
evaporated to dryness and the res Zfiried in vacuo to give a light
yellow solid (1.0 g). NMR (DMSO-d6): 8.65 (d, 1H); 7.72 (s, _1H?, 7.68 (d,
10 1), 4_@21\/{%{1121,:5,—2}_1&9%}{ H,)Z ,gtép‘igq-hexahy 0~[2,3'|bipyridinyl-4'-ylamine
3-{[2-(4-Methyl-pyridin-2-yl)-acetyl]-phenethyl-amino]-propionic acid ethyl
ester: JEUCNRRRYRPYFEIMELS Preseirsdeierprmolg RearBony igifhfaePole
(GDkntibylagyiandn DéREV(0BEOY) witre addibetbcttping Sap i} lowokthé4-
lightRrawiraksRepslan-was-Rl N ede dQrstikat R ThiQL k- RBURATR Haf chloride.

mixture was added 3-phenethylamino-propionic acid ethyl ester (0.898 g)

dropwigg.ang the(&eﬁ&g{mﬁ?m;gg%saggﬁ@g@t 55 over night. The

mixture was poured into ice/water and the pH was adjusted to 5.0. The

15 mixture(m&ﬁ%ﬁ&&ﬁeﬂwt@c@ﬂ%ﬁ?@&w@e@aﬁgi%@%rqsya' 1RYGE MW ARG to

BB e 0 e i e N o
treated with a 1M ethanolic NaOH solution (5.83 ml). The mixture was refluxed for 4
hours, cooled and evaporated in vacuo. The residue was dissolved in water (50 ml) and
the pH was adjusted to 3.0 with IM HCI. The solvent was evaporated and the residue was

20 suspended in ethanol (150 ml) and filtered. The clear filtrate was evaporated to dryness
and the residue was dried i1 vacuo to give a light yellow solid (1.0 g). NMR (DMSO-dg):
8.65 (d, 1HY; 7.72 (s, 1F), 7.68 (d, 1H), 4.04 (s, 2FL), 2.49 (s, 3H).

Step B]  3-{[2-(4-Methyl-pyridin-2-y1)-acetyl]-phenethyl-amino}-propionic
acid ethyl ester:

25 (4-Methyl-pyridin-2-ylj-acetic acid (1.0 g}, carbonyldiimidazole (CDI, 1.07 g} and
DIPEA (0.856 g) were added to THE (15 m!) and the light brown suspension was allowed
to stir at RT for 1 hour. To the mixture was added 3-phenethylamino-propionic acid
ethyl ester (0.898 g) dropwise and the resulting mixture was stirred at 55° over night. The
mixture was poured into ice/water and the pH was adjusted to 5.0. The mixture was

30  extracted with ethyl acetate and the organic layer was separated, washed with brine, dried
over Na,SQy, filtered and evaporated. The residue was purified by flash chromatography



WO 2006/066747 PCTIEP2005/013292 -36 (ethyl acetate/hexanes 2:1)
to give the desired product as a light brown liquid (0.462 g). MS (ESI):
355.0 (MH+). The final product of this reaction sequence was obtained as

‘?%3%&55 CIS and trans diastereomers, yellow oil. MS (Eslj)j'l%?go%smlswz

xample 23
3-(3-Chloro-phenyl)-1-phenethyl-piperiding-4-ylamine This compound
was made according to example 22 from phenethylamine, ethyl acrylate
ar(etist ehiptepensd Radaticithe Thsrdé siredich rpdightibnessndbtain 601443 £)-
thercisgiasiercqmetas a yellow oil. MS (ESI): 315.1 (MH+). 10 Example
24 3-(3-Chloro-phenyl)-1-benzyl-piperidine-4-ylamine This compound
was magg Mg@@&ﬁ%?ﬁﬁmgi&gg sStRR8BINE; Bh 1618 3s a mixture of ¢is and
benz %151%}%3 %rolpl gﬁ%%% é(bgﬁtef‘:”)%%( loro-phenyl) acetic acid

chidhide St compound was obtained as a mixture of cis- and
trans diastereomer as a yellow 15 %I| M [): 301.2 (MH+). Example
325 3- (3-Methyl-phenyl)-1- benzyl piperi - -ylamlne This compound
was made accordi g exa O Ske%e to.E tr m %

benzylamino- pr&p nic acf%l st r ancfg I%g'[ r?’yf)r%cenc acid

chloride. The 20 desired co oun was obtain aml ureo cis an
trans- dg}é‘ﬁéféﬁﬂ?é]féga \7\?687 TR E’g‘ﬁ‘gﬁ;ﬁ% Déth mple 2 dthyl

3- Mhﬂ@m%ﬁ@w@@h@ﬁ)@ﬁﬁ@tp‘@”@y%é}w};@{m@m was obtameé as the
piperidinerdoyiamineydiis odnvppEsdWES.madelSiccording to example 20
from ethyl acrylate, 2-(3,4 25 dimethoxy-phenyl)-ethylamine and
10(3-chloro-phenyl) acetic acid chloridexatigletesired compound was

obtained as the cis-diastereomer as a yellow oil. MS (ESI): 375.2 (MH+).

WO 2006/066747 RGT{ER209501 5202 rdf) Bipmpte: 2 ylamine

This compound was made according to example 20, steps B] to E] from 3-
benzylamino-propionic acid ethyl ester and (3-chloro-phenyl) acetic acid chloride. The
desired compound was obtained as a mixture of cis- and trans-diastereomer as a yellow
15 oil. MS (BSI): 301.2 (MH™).

Example 25
3-(3-Methyl-phenyl)-1-benzyl-piperidine-4-ylamine

This compound was made according to example 20, steps B] to E] from 3-
benzylamino-propionic acid ethyl ester and (3-methyl-phenyl) acetic acid chloride. The
20  desired compound was obtained as a mixture of cis and trans-diastereomers as a yellow
oil. MS (ESI): 281.3 (MFH™).

Example 26
3-(3-Chloro-phenyl)-1-[2-(3,4-dimethoxy-phenyl)-ethyl] -piperidine-4-ylamine

This compound was made according to example 20 from ethyl acrylate, 2-(3,4-
25  dimethoxy-phenyl}-ethylamine and (3-chloro-phenyl) acetic acid chloride. The desired
compound was obtained as the cis-diastereomer as a yellow oil. MS (ESI): 375.2 {(MH™").



1-Benzyl-3-thiophen-2-yl-piperidine-4-ylamine This compound was made
in analogy to example 20, steps B] to E] from 3 benzylamino-propionic

acid ethyl ester and thiophene-2-acetylchloride. The desired 5 compound
wiasoobtasned as the trans-diastereomer as a yellow oil. MS feBhréSuds292
(MH+). Example 28
3-0-Tolyl-I-(3,4,5-trimethoxy-phenyl)-pipetidine-4-yl-amine hydrochloride
Step A]: 1-Benzyl-I-methyl-4-oxo- 3@;{'{;}% %—Jrrdrnrum iodide 10 To a
solution of 1-benzyl-3-o-tolyl-piperidine-4-one (5165 mg) in acetone (25

nil) was slowly adde metﬂ]% | dldé’ré?ﬁ 2 roo em erature The
solution was stirred'z égﬁf? & over ﬁrg1 VR S olid

precipitated and was filtered off. The solid was ashed fo with 50
1 of AdHbFoPHRRY Ot Pt 68 VA TP Ehe R (] o

eVimoymthard abioresidifee e srreef iRt AcseiticosideyTihe desfied
5 15cyvasdiliareds washed with: etivwd-arstateoand drieglladeil. W6 BAT): T2
tw ids were combined to yield
1-benzyi-3-butyl-I-methyl-4-oxo-piperidinium iodide as a yellowish solid
(4400 mg). MS (ESI): 294.3 (M-F). %:E‘al?n%ié 28
3-o-Tolyl-I-(3,4,5-trimethoxy- phenyl) piperidine-4-one A slurry of

1-benzy-I- v\gy{ /(;,’0@(9 3948l #LJA?W'H Lipgide( pnguM}"@I&ﬂlorlde

water ( il ded in one portion to a‘refluxing solution of

3,4,5-tri th 95 h t
(37 mg e ano ({i f)el er&%gactu%{rgll %wég[ gs%’ng?g&dﬁnx?%%ﬂ?git

Water added an t e re tron S extr cte four % |th D
)| S (25 ml
Orhe co aso ct)lrona?nc Ia \%Vé:'reo\i\hil pg\lrlerl%% |um g ?? |%Ielr€leC d2 )
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flashr28 shremetegrapityhethykgiheywbitivelitherprptatidand yed|lesil off.

(6%@%9]16,'\4% (Fadlhd 856 2M WS L acetone and dried under reduced vacuum.
3o ?t%?’wj‘i%{g RO R IR M ARSI G A RIIIE) DYRE RNt solid

cy p enyl)-pjperidine-4-one
15d|s‘§6"| R R rdaé, %w ars&rr%h%[gié)mﬁar% e
sodmlac;étatae(iﬁamq)zmrbtaﬂdbmemﬁwommﬁea%mdyéﬂewﬁﬁﬂa?ms

browususpension AESIE vargvstnying at room temperature water (8 ml)
was added. A suspension was obtained to

StepB]:  3-0-Tolyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-one

A slurry of 1-benzyl-1-methyl-4-oxo-3-o-tolyl-piperidinium iodide (1000 mg) in
20 water (5 ml) was added in one portion to a refluxing solution of 3,4,5-trimethoxy aniline
(395 mg) and anhydrous potassium carbonate (37 mg) in ethanol (10 ml). The reaction
was heated to reflux over night. Water was added and the reaction was extracted four
times with DCM. The combined organic layers were dried over sodium sulfate, filtered
and the solvent was evaporated to leave a red-brown oil, which was purified by flash
25  chromatography (diethyl ether) to give the product as a yellow oil (600 mg). MS (ESI):
356.2 (ME).

Step Cl:  3-o-Tolyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine
hydrochloride

3-0-Tolyl-1-(3,4,5-trimethoxy-phenyl}-piperidine-4-one (300 mg) was dissolved
30 in ethanol (8 mi). Hydroxylamine hydrochloride {64 mg) and sodium acetate (76 mg)
were added. The solution turned from vellow to a brown suspension. After 3 hours
stirring at room temperature water (8 ml) was added. A suspension was obtained to



WO 2006/066747 PCT/EP2005/013292 -38 which Al-Ni-alloy (300 mg)
was added. 32 % aqueous sodium hydroxide solution (1.4 nil) was added
slowly; warming of the reaction mixture was observed. After complete

wadilibeig;reaction was stirred for two days at room tempeﬂ@ﬂﬁﬁz%&%mgz
the solid was filtered off. The precipitate was washed with DCM. The

aqueous solution was extracted 5 with DG The combined organic layers
were washed with brine, dried over sodium sulfate, filtered and the

soNER (Maletheioi 3R et asadittte 1748 it By ashydroxide Solution (1.4
chrdinetogidphyl¢BIgMAvieDEItd gheatavtids olitiors $09 B sEyvathehfier complete

separaied ﬁf@ﬁgdﬁiﬁ)ry\t@ﬁ@fépf%@@v\iﬂ eihanalnttdoptetsatirated solid was
AR e@sam;hewaﬁ Befednll %glgtgenmms citzacted
evaporate to y s -diastereomer (76 n% ture CIS a(r:wh
5 traReEd 4t B %@ﬂéﬁ&i{ﬁé wsﬁffs Aras v svsgso .
whstltfatepfilerad @@p)scgmty@ﬂ EFRp EXigh glezesidue was punﬁed by flash
1- BudrRirogthshey ¢ pluavii 3 Y40l yhpitl idineh yharmin e Thdepehaddeoducts
St%ﬁhﬁsc{f@ég@{%1ﬁ£awn@h?y9f@£@eéa@éa%ﬁ;§gﬁckg H{%%de solution was
|- 0XO0- idinium io X
O B S AL e SoTe B i, S mitureof
10 etﬁanepd(%ﬂﬁéiﬂ%@ems ATIS EPepd é‘?édrﬁéi%é‘ﬂeke%?lmﬁéﬁ?gng) as white
Adaiidn M RaBsaAN3¢MEONate (200 mg) was added and the reaction
was heated to 100 C over night. Water (50 ml) was added to the reaction
mixture, which was extracted three tifzesydDCM. 20 The combined
organic layers were washed with water and brine, dried over sodium

sulfate, filtesedpnsthexsaivant wasevapbipeddmyacyaitledyerthloride

crude product as a dark oil. The residue was purified by column

chromatpgsaphy (ethyhasgiatBd-Hexeass)piletiitgeyietsidhe product as a
yellow solid (3700 mg). MS (ESI): 236.1 (MH+). Step B]:

51 (3.4-Dimathpy mBe{M) nﬁgbd;msa@rﬁiﬁéenﬂme #aiRaledivmacsiate
‘%mﬂ,ltﬂ SOdLP m %&)9 Wt an% g%%6dpcg}s Q)qa}f& carbonate( 37 mg) in ethanol
dimethoxy- erid e "4-one were dissojve ree
tetﬁﬁﬂff&PdePé?f ém% Ul AR B&ﬁ#@Wﬁs‘“ﬁ%’h‘f@B Ahiegpssion
degadsadicARet mﬂmw@&@lmmmm @B henig) smé00 °C over night. Water
tri(teot-aly el PN €628, 80 HibeuriXxitrevas stitketdahkeGinvewith DCM.
zen'gme Iheinas sl seme Siarting. materah Gl ReasARIARWASver sodium

therefore
Slfate, filtered and the solvent was evaporated in vacuo to leave the crude product as a

dark oil. The residue was purified by column chromatography (ethyl acetate / hexanes =
1:1) to yield the product as a yellow solid (3700 mg). MS (ESI): 236.1 (MH").

StepB]:  1-(3,4-Dimethoxy-phenyl)-3-m-tolyl-piperidine-4-one

25 Palladium acetate (23.8 mg), sodium tert-butoxide (306 mg)} and 1-(3,4-
dimethoxy-phenyl)-piperidine-4-one were dissolved in oxygen free tetrahydrofuran (3
m}) under argon, The mixture was immediately degassed. After addition of 3~
bromotoluene (363 mg) and tri(tert-butyl)phosphine {25.8 mg) the mixture was stirred
at 50°C over night. There was still some starting material left. The reaction was therefore

30  heated to 70°C for 2 hours. After cooling the mixture was diluted with ethyl acetate. It
was washed with 1N aqueous hydrochloride solution, water and brine, The organic layer
was dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by column chromatography (hexanes / ethyl acetate = 2:1) to yield the product
as a yellow oil (186 mg). MS (BSI): 326.3 (MH").



30 heated to 70C for 2 hours. After cooling the mixture was diluted with
ethyl acetate. It was washed with IN aqueous hydrochloride solution,
water and brine. The organic layer was dried over sodium sulfate, filtered
vapdogeiesntrated in vacuo. The residue was purified by CORIEMEP2005/013292
chromatography (hexanes / ethyl acetate = 2:1) to yield the product as a
yellow oil (186 mg), MS (ESI): 326.3 (|vr|-3f¥). WO 2006/066747

PCT/EGZ005/0132 24-5}%(?&? %jh 1)-3-m-tolyl-piperidine-4-yl ami
1-(3 4-ﬁ%oxy-p%’eny -3-m%c§i I-E)?ge)ridiﬁe-%yylpépnﬁirrllénﬁyd?ogﬁ%?ide

1-}f 2 oxy-phenyl)-3-m-tolyl-piperidine-4-one (169 mg) was

dissolved in ethanol (4 ml). Hydroxylamine hydrochloride (40 m d )
sodium ACEERFRIGH TS 8 H al*ﬁwsféﬁﬁf%jaﬁsfié R
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slowly; warmin the reaction mixture observed. After.complet
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solvent was evapqrated. The residue was. purified by flas
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(MH+). Example 30 : .
1-BBUDISISRY %%%%igg?faﬁ%faﬁwasﬁiﬁ?e“rﬁ)&ﬁo‘g?ﬁ%ﬁa%dws
THEBSBAsbY M As synthesized in analogy to example 29, steps B] andCl
from 1- (3,4-dimethoxy-phenyl)-piperidine-4-one and 4-bromo-toluene to
yield a mixture of cis- and trans-diaBterepints as a white solid. In step B]
the aryl bromide and tri(tert- butyl)phosphine were added as a solution in
tetrahydiof@rbianelie relactioh v olyh pip7idicféryb soinsh Repaatida
of the diastereomers (free bases) could not be achieved by

20 The compound was synthesized in analogy to example 29, steps B] andC] from 1-

1

[¥1]

(3,4-dimethoxy-phenyl)-piperidine-4-one and 4-bromo-toluene to yield a mixture of

cis- and trans-diastereomers as a white solid. In step B] the aryl bromide and tri(tert-

butyl)phosphine were added as a solution in tetrahydrofuran and the reaction was run at

70 °C for 5 hours. Separation of the diastereomers (free bases) could not be achieved by
25 flash chromatography. MS (ESI): 327.3 (MH™).

Example 31

1-(3,4-Dimethoxy-phenyl)-3-(3,4-dimethyl-phenyl) -piperidine-4-yl amine
hydrochloride

The compound was synthesized in analogy to example 30 from 1-(3, 4-dimethoxy-
30 phenyl)-piperidine-4-one and 4-bromo-o-xylene to yield a mixture of cis/trans-
diastereomers as a white solid. Separation of the diastereomers (free bases) could not be
achieved by flash chromatography. MS (BSI): 341.3 (MF").



25 flash chromatography. MS (ESI): 327.3 (MH+). Example 31
1-(3,4-Dimethoxy-phenyl)-3-(3,4-dimethyl-phenyl)-piperidine-4-yl amine
hydrochloride The compound was synthesized in analogy to example 30

M sdelcdrdimethoxy- 30 phenyl)-piperidine-4-one and PCT/EP2005/013292
4-bromo-o-xylene to yield a mixture of cis/trans diastereomers as a white

solid. Separation of the diastereomers (frég-bases) could not be achieved

by flash chromatography. MS (ESI): 341.3 (MH+). WO 2006/066747
PCT/EP2005/013292 -40 Example Bzemple 32
1-(3,4-Dimethoxy-phenyl)-3-(3-methoxy-phenyl)-piperidine-4-yl-amine
hydrGohiBliethire pornpound westhsyrtinbenibuniP emdiRtyy 1 -exinn prdmyhloride
from 1-(3,4-dimethoxy- phenyl)-piperidine-4-one and 4-bromo-anisole to

yield a fActovepbeis)transysthitases somelesniogxehimlestslifoseptidtdmethoxy-
thegliasteispmaiscrendases)ieotld-antbie taohidvetihyuiashcis/trans-

Chr %@{8&@9@5 M@u@gﬁﬂﬁ;@ﬁ%\{ykmﬁ%as (free bases) could not be

-(3,4-Di |
)b| g %m éf88%¥p%”f ks synt&‘@sﬁ%d in analogy to

example 30 from I-(3,4-dimethoxy 10Q phe I%ﬁplperldlne -4-one and
2-bromo-pyridine to yield a mixture JFERRIGAS- diastereomers as a white

solid. Separation of the diastereomers goyld not eachl séed hy. 1’:13 Lo
chromlatGutpRyehnsy Rasyy B 142 IMHOS - 1?7”” 4 -ylamine

((BR,4S)-4-Amino-I- phenethyl plperldlne -3-yl)- thlazolldln 3gl methanone
15 Step g compound was synthesized in analogy to example 30 from 1-(3,4-dimethoxy-

10(3RHSHI-Bpaiioxioarbany Rimiompipeidivad yBidieanboxytiofatitirans-
1-terRubeSter s 3- MBIV IRB S paration of the diastereomers could not be achieved by

(3%21 E 4e§\¥%1rn(% 5 %Rerﬂgw %HZ) ﬂlggrw c acid 1-tert-butyl ester

3-me g synthesized accordlng to Duan, Jingwu et al,
PCT Int. Appl. (2001), WO 2001070:%{ E} nd WO 2002002525) was
dissolved in abs. DCM and NEt3 (0 was added

BN iSO mh e ad%% dand e udisas ploed g,

stirat R 10N m Xture was Into 1ce/Brine an

15 the aquesoéil)SA] (3R,45)-4-Benzyloxycarbonylamino-piperidine-1,3-dicarboxylic acid

1-tert-butyl ester 3-methy] ester

(3R,45)-4-Amino-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-methyl ester
(540 mg, synthesized according to Duan, Jingwu et al, PCT Int. Appl. (2001), WO
2001070673 A2) and WO 2002002525) was dissolved in abs. DCM and NEts (0.39 ml)

20 was added. Benzylchloroformiate (0.33 mi) was added and the mixture was allowed to
stir at RT over night. The reaction mixture was poured into ice/brine und the aqueous
Jayer was extracted with ethyl acetate. The organic layer was washed with brine, dried
and evaporated to give a residue that was purified by flash chromatography (gradient of
ethyl acetate in heptane) to give a colorless gum (598 mg). MS (ESI): 393.2 (MH").

25 Step B]:  (3R45)-4-Methoxycarbonylamino-piperidinee-1,3-dicarboxylic acid
1-tert-butyl ester

(3R, 45)-4-Benzyloxycarbonylamino-piperidine-1,3-dicarboxylic acid 1-tert-butyl
ester 3-methyl ester (580 mg) was dissolved in THF (20 ml) and a 1 M aqueous solution
of LiIOH was added (3.0 ml). The mixture was allowed to stir at RT for 20 hours. The

30 solution was poured into ice /brine containing 2 M HCI (2.5 ml). The aqueous layer was
extracted with ethyl acetate and the organic layer was separated, washed with brine, dried



layer was extracted with ethyl acetate. The organic layer was washed with
brine, dried and evaporated to give a residue that was purified by flash
chromatography (gradient of ethyl acetate in heptane) to give a colorless

wonw&es ). MS (ESI): 393.2 (MH+). 25 Step BJ: PCT/EP2005/013292
(3R,4S)-4-Methoxycarbonylaniino- plperldlnee 1,3-dicarboxylic acid
1 tert-butyl ester (3R,

carb mino-piperidine arbox agl 1
erfsb%zg estelpgr?ﬁ% h es Selr;ﬁ)_‘ m‘% é‘v%ls so ve}%].1 c;[OTI—]LEII%H 53 Cr% ress
afﬂf%‘ £ 5&)%&@%% was added (3.0 ml). The mixture was

allowed to stir at RT for 20 hours. The 30 solution was poured into jce

Ibrine S&t&iIng BRI BN PRRCABAEBS Paydiarali st RtRAT AR
ethiykddetate-anbotyicorgdnicttayéen was separated, washed with brine,
dried WO 2006/066747 PCT/EP2005/013292 -41 (Na2S04) and
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arpoxylic acid ter
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iazolidipe (15 ixt
SHARIER i MU ORIT AT
ar{85b:tAB0EHLs layer was extracted with ethyl acetate. The organic
layer was washed with brine, dried (Na2S0O4) and evaporated. The
residueSwadpurifisd. 55 fastTbivshiditsghaphlyorgbatiermdtethyl] xeckamsifpcid
15 haptanelse-give the product as a white foam (403 mg). MS (ESI): 450.3
(MH). Step DJ:

(3R,4SH§‘@Ebﬂmmm%ﬁ%&@wﬂiﬂépﬂ@diﬁ@oﬁdﬁﬂﬁm&mﬁ@&ﬁim-1—

benz N le glg?cﬁértm utyl ester (325 }. was digsolved in abs. DCM (12 ml} and TEA
4S§ 4 BEnzyfoxycar y amin H(l%

azolidine-3-ca idine-|-
cofbEATIL HERMSRBERI Cetel P32 H AR B %é’wp BeRrERT ove
mBighthFdEKa{Ohad mywa@éaa@d@mm trenefraedinrisrbaiice fwaéed to pH
20then wllawsrNecHtinal Bik-aved wightthyldwas:tTir exaporatedwisheashed with

re%'HHE W@Wﬁ@ﬂ@&ﬁ%m&%fm@% Q@g‘giﬁgigﬁpfﬂat was purified by flash
chromatography to give the desired product as a white foam (260 mg). MS (ESI): 350.1
MH").

Step El: (3R~ 48){1-Phenethyl-3-(thiazolidine-3-carbonyl)-piperidine-4-yl]-

25 carbamic acid benzyl ester

(3R,48)-3~(Thiazolidine-3-carbonyl)-piperidine-4-yi]-carbamic acid benzyl ester

{255 mg) was dissolved in DMF (5 ml) and DIPEA (0.28 ml) was added. After 20
minutes, a solution of 2-(bromoethyl)-benzene (169 mg) in DMF (4 ml) was added over
a period of 15 minutes. The mixture was stirred at RT over night. The reaction mixture

30 was poured into icefwater/sat. Na,COjs solution and the aqueous layer was extracted with
ethyl acetate, The organic layer was washed with brine, dried over Na,50, and
evaporated. The residue was purified by flash chromatography to give the desired
product as a light yellow oil (308 mg). MS (BSI): 454.2 (MH").



20 10 with 2N NaOH and extracted with ethyl acetate. The organic layer
was washed with brine, dried (Na2S0O4) and evaporated to give a residue
that was purified by flash chromatography to give the desired product as
white foam (260 mg). MS (ESI): 350.1 MH+). Step E]: (3R-
&g)ﬂqﬁ%g#gthyl-s-(thiazolidine-3-carbonyl)-piperidine-4-yl]-%ng’r%}g%gmz
acid benzyl ester 42 .
(3R,4S)-3-(Thiazolidine-3-carbonyl)-piperidine-4-yl]-carbamic acid benzyl
ester (255 Fig) WAS.dRsGlvisimEIMBE(E:thi)-airtDiPEA-1-28amlidias’ -7
added.After 20 minutes, a solution of 2-(bromoethyl)-benzene (169 mg)
in DMF (4 ml) was added over a period of 15 minutes. The mixture was
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So?\%%%gﬁ%%ﬁ?ﬁ&%gﬁg thEg sogl)id washed with a small amount of
EtOH. The residue was then dissolvgga}gﬂgggr (pH was adjusted to 10
with conc. NH40OH) and the aqueous layer was saturated with NaCl and
extract [ hyl t rganie (s
it b R S oA et b MIcE e tone
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Thisgmaterial was obtained as described in example 34 from the opposite
Example 36

20 [{(3S, 4R)-4-Amino-1-(2-pyridin-2-yl-ethyl}-piperidine-3-yl]-thiazolidin-3-yl-
methanone

This material was obtained as described in example 34 from the opposite
enantiomer (35, 4R)-4-amino-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester 3-
methyl ester, thiazolidine and 2-{2-bromo-ethyl)-pyridine (synthesized according to

35 Synthesis, 5, 1987, 452-455). Yellow oil. MS (ESI): 321.4 (MH").

Example 37
1-[(3S, 4R)-4-Amino-3-(thiazolidine-3~carbonyl)-piperidine-1-ylj-2-phenyl-ethanone 1

This material was obtained according to example 34, but with modified Steps E]
and Fl:
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enantiomer (3S, 4R)-4-amino-piperidine-l,3-dicarboxylic acid I-tert-butyl
ester 3- methyl ester, thiazolidine and 2-(bromoethyl)-benzene. Yellow oil.
MS (ESI): 320.4 (MW). Example 36 20 [((3S,

WR pdbeasmo-|-(2-pyridin-2-yl-ethyl)-piperidine-3-yl]-thiazolidg=Ba#200s/013292
methanone This material was obtained as described in example 34 from
the opposite enantiomer (38 4R)-4- anTifid- “piperidine-1,3-dicarboxylic add

1-tert- ster eth a ineAa
| e b
2- (2 bronié thyl pyrldIl 3/' léfzéo glqccordlralrgb%ly%Sp f/ﬂr:]lt Ielgls Y5] rearbamic

1987 REDIUBEST Yellow oil. MS (ESI): 321.4 (MH+). Example 37 1-[(3S,

4R)-4-Amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl ethanon
e ] Thid-hBrEREFpss okl RIBRdIRG fo EathiA BT o S AaIe

sm&;wmmwmmm&mmm@m&@m@em&m e was
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ester (250 IPEA
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bathy¥fere2aeniincardakic &amema@eweﬁimh(@i 10t britpandresaerstiNa:SO, and
drapybseed hevmixUrasvasdramaeshieiodd pskktitrecfas @apiro Ehe the

regelion ?MF’ W@ﬁéﬁ%&@f @Qﬂﬁ@é&?&ﬁ{ésﬁka%ﬂﬁpﬁ {Hiipnsandl carbamic

extr cte th etggl acetate. rgan ed, washed
wﬁﬁ1 ?Fé%’f %’%éﬁ gﬁ%i%eg\%é%rgﬁé in vacﬁi Me residue was
purified by flash ch omat el de ire uct
1-phenyIEREtyI-3 ](’flfw g\‘i’ﬁ ag’\{ bg)r/]%ff‘ Bg %y%?ﬁ ARFdingdd >
meheprkstean@04 mg) as a Whlte foam. MS (ESI): 468 1 (MH+). Step FJ:
1-[(3S, 4R)-4-Amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-
pheny|-BtharctiernThe rEabtiordvasiperforthisdmmidsttiséerinl dxample 34,
Stﬁﬁeﬂiﬁﬁ@ﬂﬂ—ﬂ@ﬁtazohdmeé carbonyl)-piperidine-4-yl]-carbamic acid methyl ester
%?Ma%q%? ipzaidine-3saathe b RiReding HryHlcatamis a6l roduct
m\e«;[as puri ed by preparative HPLC (RPC18, gradient of CH;CN in water containing
0.05% formic acid). The appropriate fractions were evaposated to give the desired
product as the formic acid salt as a white solid (12 mg). MS (ESI): 334.4 (MH?, free
base).

Example 38

1-[(35-4R)-4- Amino-3-{thiezolidine-3-carbonyl)-piperidine-1-yl] - 2-thiophen-2-yl-
ethanone

This material was obtained according to example 37 with the appropriate reagents:
Colorless gum: MS (ESI): 340.4 (MH", free base}.

Example 39

3[(35,4R) and {3R,45)-4-Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-thiazolidin~
| 2-yi-methanone

Step A]:  4-Amino-1-benzyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid
methyl ester

rac-1-Benzyl-4-oxo-piperidine-3-carboxylic acid methyl ester (25 g) was
" suspended in 100 ral ammonium hydroxide 25 % and heated at 50 °C during 18 h. The



(295 mg) and HBr in HOAc (3 ml) but with a modified purification step:
The product was purified by preparative HPLC (RPC18, gradient of
CHS3CN in water containing 0.05% formic acid). The appropriate fractions

re evaporated to give the desired product as the formic acid salt as a
%ﬁi%%é"%}é%%“(az mg). MS (ESI): 334.4 (MH-+, free 20 base). EXampié 381342
(38-4R)-4-Amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]

-2-thiophen-2-yl- ethanone This material was obtained according to
exampie 37switkldhevialpproprirtbere dpdilis ( P8 Gelonidss guasveki P (ESs.
3%@#&5&5_6@1@@3@)}7 _mm%&&&%&aﬁ@&d the mixture was diluted with
N AR %ﬁm%@%&%w&b&m@ gy DiAZ Qi ashed with
L PR BEFE e stB B R BB RS Bt 2o
5 estbroa-biBehichl Wap pvfipe Hlirdusio styoniife srerm el gsbtbprpmehcOLt,
Waﬁﬁdhmedpﬂé{éd@ﬁdnﬁﬂmmmﬁpm fiyelnaxide( 25%) eﬁﬂtﬁdﬁﬁt@&gdrap&ﬁuﬂ:as
dupng. 188,188 rg(\]’f?s%@PQ%‘&@@JME&J&EE’@&Q@%&%@%M4 mixture was

cooled with ice and then, NaBH4 (1 g) was added in several portions.

Stirring.was confinyed far 13,0 at ambiar Jamparatyre and the mixiue
Waskéﬁl;}]t(e} Wfé]}ywaiérﬁce, vﬁtﬁ%coo%%, and extrafcilgt%d with Acoggt. The
or@%i% &4 Whs washed with brine and dried over sodium sulfate.

10 RSMERATHNEED EThAMR Mitie BrENfed B éslib F4062H brfhiaitdhid? (-

wassipw ified, s ooy chrematoy satynisiliea @el, lngptabig/AcOEt, 1/1)
and precipitated (AcOEt/heptane) to give 12.1 g (56 %) of the title

CORRLKK ABeNvhite, 3ol andiy i d2DYdhnet thaititegrmadunelas diser; BH; salt:
@ait{wff%ﬁrﬁno-l-benzyl-lz,5,6-tetrahydro-pyridine-3-carboxylic
I

bofane

acid methyl ester : MS: 247.2 (M+H)k tg N D , 400 M ,

b o A P
157 20,71 H) BR0SHE BORENSE 36D higet-004)2d; 2H), 7.51-7.40 (m, 5 ), 690

4-Andinad-eniykd, 265, 6-tetrahydro-pyridine-3-carboxylic acid methyl
ester; BH3 salt:

Step B]:  rac-4-Amino-1-benzyl-piperidine-3-carboxylic acid ethy] ester

4-Amino-1-benzyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid methyl ester BHs

salt was heated in ethanol with NaOH 25 %. After 72 h at 50 °C the mixture was cooled,

20 washed with water/ice and extracted with AcOEt. The extract was washed with brine and
dried over sodium sulfate. Removal of the solvent under reduced pressure gave an yellow
oil. To a suspension of 4-amino~1-benzyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid
methyl ester (21 g) in 200 ml THF was added 50 ml TFA at 10 °C under an argon
atmosphere, After stirring for 15 min at 0°C, NaBH, (6.43 g) was added over a period of

25 75 min at 10°C. The mixture was stirred for additional 90 min at 0 °C. After adding 100
ml NH,Cl saturated, the solution was extracted two times with CH3Clz. The combined
extracts were washed with water/ice and brine and dried over sodium sulfate.
Evaporation of the solvent gave a yellow oil of the tifle compound which was taken for
the next step without purification

30 Step Cl:  (35,4R) and (3R,45)-1-Benzyl-4-tert-butoxycarbonylamino-
piperidine-3-carboxylic acid ethyl ester and (35,45} and (3R,4R)-1-Benzyl-4-tert-
butoxycarbonylamino-piperidine-3-carboxylic acid ethyl ester

Rac-4-Amino-1-benzyl-piperidine-3-carboxylic acid ethyl ester (80.7 mMol, 21 g)
and BOG;0O (20.5 g) in 200 ml CH2Cl, were stirred 17h at ambient temperature. The
35  solution was evaporated and chromatographied (silica gel, AcOEt/heptane, 1/1) to give



5

10

15

26

MS: 247.2 (M+H)+ NMR: (DMSO, 1H, 400 MHz, S, TMS) 2.45-2.60 (m,
2H), 2.80-2.90 (m, 1H), 2.92-3.02 15 (m, 1H), 3.30-3.45 (2d, 2H), 3.53 (s,
3H), 3.80-4.00 (2d, 2H), 7.31-7.40 (m, 5H), 6.90 and 7.80 (2 s. large, 2H).
Bepdlosaaes4-Amino-l-benzyl-piperidine-3-carboxylic acid eplgsl@siaE 013292
4-Amino-I-benzyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid methyl
ester BH3 salt was heated in ethanol witk NaOH 25 %. After 72 h at 50 C
the mixture was cqoled, 20 washed with water/ice and extracted wit
AR E S SR AL S E S B O BB B o
RémevE piteesderdianerspisatced pressure gave an yellow oil. To a
suspension of 4-amino-l-benzyl-1,2,5,6-tetrahydro-pyridine-3-carboxylic
actdS-ARethyl EteS) 2 BoriTy RO AR S ereitheni B0 it TR grf 4@rboxylic acid
undeylan«rgon atmosphere. After stirring for 15 min at 0C, NaBH4 (6.43
0)Wasad oMer a period of 25 75 min at 10C. The mixture was stirred

0

Xtt

gaslad oo !
oot WAL Sl A M AT G Do b o Lo S o
wera0naidhiaes Rith WAehAS Bt brind B URPBVet S uiduiratd . 1H).

Evagbeciioimot Hip SoMeptHaveaa (elhoye,diHof THia-itle contipdlind which
was taken for the next step without purification 30 Step CJ: (3S,4R) and

(SR:4.8)} 1nkd R YIRY - e Hebutbiyearbanylpmibon piperdippaidarboxylib@glit acid
ethyl gsigr.and (3S,4S) and (3R,4R)-1-Benzyl-4-tert-

butoxycarbonylamino-piperidine-3-carboxylic acid ethyl ester
Ri&;?ﬁnﬁ)@rgﬁlz I-piperidine-3-carboxylic acid ethyl ester (80.7 mMol

21N RiRHBEE 20, @6 iR 2005 eHeCH wbré Shirtder 1AA-203 iRy
terhparatie:, THE) 3595eluitiolm s evdperatetha At cArohiatd draphie ds.45 (s,

(silie, ge)s ACREHhepIanes (410, give WA BQ0GHI66747
PCT/EP2005/013292 -45 7.05 g of the racemic trans isomer, 1.88 g of

the racepjcreis i80Mme .8Adsb38 (400 1Bt JRLEMim XIS O 108 4-dimethoxy-
dlasﬁerels)“rﬁr:grﬁ._ 38%% a-@gcarbo ic acid ethyl ester . . .
(3I3,f§55-1- & F-Ji%fer -ebutoxycggong}l%m|r¥o-plperld|ne-3-carboxyllc acid
it?_il (?:S%elg%s:%f'\%zoé (?élﬁ?%%%gi(%ﬂ%n%{),gg}geggl—iﬂéréggtyx?gﬁ dn-lg;MI%Qno-
piperidine-3-carboxylic acid ethyl ester (700 mg) and 200 mg of Pd/C (10%) in 10 mi of
FtOH and 1 ml of Hunig’s base was hydrogenated at 22 °C/1bar overnight. The
suspension was filtered, the filtrate evaporated and the residue purified by column
chromatography (silica gel, AcOEt) to give a pale yellow solid (538 mg). To a solution of
the above product {272 mg) and 3,4-dimethoxybenzeneacetaldehyde (CAS 5703-21-9,
191 mg) in ethanol at 0 °C, was added a solution 8M of pyridine-borane-complex (0.5
ml). After 2 h stirring at 0 °C and 3 h at ambient temperature, the mixture was diluted

25  with water/ice and extracted twice with ethyl acetate. The combined organic layers were

washed with brine and dried over sodium sulfate. Removal of the solvent under reduced
pressure gave an oil which was purified by column chromatography (silica gel, AcOEt) to
give 196 mg (45 %) of the title compound as an yellow oil. '

MS: 437.4 (M+H)Y

30 NMR: (DMSO, 1H, 400 MHz, §, TMS) 1.14-1.23 (m, 3H), 1.36 (s, 9H), 1.40-1.52 (m,

1H), 1.65-1.71 (m, 1H), 2.02 (ddd, 1H), 2.12 (ddd. 1H), 2.42-2.50 (m, 2H), 2.58-2.69 (m,
2H), 2.85 (d, 1H), 2.98 (d, 1H), 3.45-3.57 (m, 1F), 3.62-3.72 (m, 1H), 3.70 (s, 3H}, 3.72
(s, 3H), 4.02 (g, 2H), 6.70 {dd, 1H), 6.81-6.86 (m, 3H).



2.30-2.37 (m, 21-1), 2.49-2.55 (m, 1H), 2.63-2.80 (m, 2H), 3.38 (d, 1H),
3.51 (d, 1H), 3.80-3.92 (m, 1H), 4.02 (g, 2H), 6.60 (s large, 1H), 7.21-7.32
(m, 5H). (35,45) and

nzyl-4-tert-butoxycarbonylamino-piperidine-3-c ci
&é i&%"éjﬁ MS: 363.3 (M+H)+ NMR: (DMSO, 1H, 400 Mgébﬁ Jr[ﬂc?@} {5
1.13 (t, 3H), 1.35 (s, 9H), 1.40-1.50 (m, 1k 1.62-1.71 (m, 1H), 1.97-2.11
(m, 2H), 2.43-2.50 (m, 2H), 2.74-2.83 (m, 2H), 3.45 (s, 2H), 3.95-4.04 (m,
2H), 6.88eE L KARAR IR IAS) SHIM B Sle R H}:{3Rreparghenyl)-ethyl]-
(3i@)ddtest-Ririoxicasbiamianing-1-[2-(3,4-dimethoxy-
phenyl)-ethyl]-piperidine-3-carboxylic add ethyl ester A suspension of

(3S, 43)@;?@%@?{)? @?@M%}%ﬁ&ﬁ@f@@ﬂ%@mmoi i% éz{ 9(? A

pl%g?% {6 ﬁé 9@/ 1€ &?el Xn%?sﬁ{:a QA A SpLeg? L %ﬂ'rm
S U RS I R A R
and<@8trddid gerpuritié drbyioiiens wm&g@mﬁﬁm@aig@ eEBEydym
givaikpaieyeiehnusaids(badtmgled eduselutiesot the abavesbiodwat (R7fied by

t < €V IxY
m%g?;';%“ Ogé%ﬁ%%%&ﬁ%%%%ﬁﬁi%ﬁ%%%ﬁ%‘% R e ol e

?Eﬂﬁ %‘Wﬁﬁ’é‘% 0 C and 3 h at ambient temperature, the
mixture was dilufed 25 with water/ice and extracted twice with ethyl
10, cefitd> :I"ﬁe(lg Lgﬁ)med organic layers were washed with brine and dried
over sodium _sulfate. Remaval of the sglvent under reduced press
gave ansfﬁP\ﬁi iEPRR HiHrS DY EOHHIG Cht %ﬁaﬁé&ﬁﬁﬁf}’?’s é%ﬁthyl
AcOERitngitrearbéwhg {148 %) of the title compound as an yellow oil. MS:
437.4 (M+H)+ 30 NMR: (DMSO, 1H, 400 MHz, 8, TMS) 1.14-1.23 (m, 3H),
1.36 (s, GR)}R) 4041(FR4G 4 ARiin0-659-2- (1 (dimeHpxp-pheptlidetiyd)- pepdine-3-
(dc{fhﬂdﬂh@ él:?d%t@?l @@%1242@2 2:8 822 OB d:Bd (tholing) ZhI8ADTHE, 5 mi

ggza% et ?s%g?seé%mzé% Snbis te’%fggﬁtzl% 3t 025
H@@/B&% 4%!% és‘ﬁ%%zé)ﬁao&e combmed organic layers were

(38&4@)2&%&1 ipone[and3iziad; m@ﬂﬁgﬁylph@ﬁgﬁyeemqw]lval of the solvent under reduced
PippréeiaR: gacadhaxylitiaticRthyti@stcby column chromatography (Isolute SPE Flash

NFH,, AcOEt) and precipitated (AcOEt/heptane) to give 90 mg {37 %) of the title
20 compound as a white solid.

MS: 309.2 (M+H)"

NMR: (DMSO, 1H, 400 MHz, §, TMS) 1.92-2.02 (m, 1H), 2.10-2.20 (m, 1H), 2.75-3.10
(2m, 6H), 3.35-3.48 (m, 2H), 3.55-3.62 (m, 1H), 3.70-3.80 (m, 1H), 3.71 (s, 3H), 3.75 (s,
3H), 6.76 (dd, 1H), 6.85-6.90 (m, 2H), 8.3-8.7 (s.broad, 3H).

25 Example 40

3{(35,4R} and (3R,48)-4-Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-thiazolidin-

3-yl-methanone

Step Al: rac-1-(3, 4-Dimethoxy-phenyl)-4-oxo-piperidine-3-carboxylic acid ethyl

ester

30 A mixture of 3,4-dimethoxyaniline (12g), copper (I) chloride (1.7 g), acetic acid (9
ml) and ethyl acrylic acid (26 ml) was heated 17 hours at 140 °C, cooled with ice, diluted
with CH,Cl, and washed successively with water, ammonium hydroxide 10%, water and



A solution of (3R,4R) and (35,43)-4-tert-butoxycarbonylamino-I-[2-(3,4-

dimethoxy-phenyl)-ethyi]-piperidine-3-carboxylic acid ethyl ester (24 mg)
in 1 ml TFA 5 was stirred 1 h at 0 C. The mixture was poured onto NaOH

wihigeRBeextracted with ACOEt. The combined organic laygis et 150,
washed with brine and dried over sodium sulfate. Removal of the solvent

under reduced pressure gave an oil whict’was purified by column
chromatography (Isolute SPE Flash NH2 10 AcOEt/heptane 1/2) to
VB e @6y G R e BRSSP0 akerss o

(3R Engr {8y 484 ﬁh&@E{@@mduMélH@m{ﬂdamW]m 8 g) which
Dlﬂﬁﬁldj%iw"&eaaﬁtw(ﬂ GaGid {8R:4BY ANEhoxide (4.42g) was added . Then, the

(3§us y IC Wﬁ%ﬂh}@a(%‘htdf%%‘éoe%ﬁﬁeiim}eﬁm R&@l@pﬁﬂg v@ashed w1th water

car

SRR PeReeSlep F:

ester (262 m@) and lithium hydro
‘iWé’(‘.‘Jﬁ’%ﬁEﬁ 1'Hif ﬁ‘ﬁﬁ‘iﬁér@’gﬁr }é‘ th %fﬁ’i’f 8%)’3“ were

te dqvéirawré\ﬂmfﬁmm wmmmlﬂh@mﬁé?agﬁpm% triligragied with
AcQBE:Theaambineg obganitéaydysmerenmiashadhivibobidrieard, died).

over sodium sulfate. Removal of the solvent under reduced pressure
gavis:anxd whichvas purified by column chromatography (Isolute SPE
Flash NH2, AcOEt) and precipitated (AcOEt/heptane) to give 90 mg (37

%) of theitle} 2Q COMPAHAT 25,8 JEe:5RiGhhdWhB)-BQR2INEH) i DR acid

(
0
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14, 37105, 900 25,5 B BASO0,  G90 00D ADER b i
0 3

(s. bro

e o ecris b b O yed 10
3-Wim8tharotierStepdtbndydr;, (2g) was added. After 18h at RT, the mixture was
4- @im@mw Abe Ry Hridedapineritling=3-ath Biadic Beidb oty RsterdPeAlried

h I 7
;nc'{%%g zgtg@tga |%*é¥%2%{%’f§§%ﬁ§9%9§a§%gﬁ Qsifs (b Agmﬁl%g@me, 1/1)

coB\ & i ¢ dhiarey™

M%P H, 400 MHz, 8, TMS) 1.92-2.02 (m, 1H), 2.10-2.20 (m, 1H),
10 (2m, 6H) 3.35-3.48 (m, 2H), 3.55-3.62 (m, 1H), 370380(m

eated 17 hours at 140 C
2/ Ahd washed successively with

ti e

water, ammonium hydroxide 10% alter and WO %006/066747

20

25

30

PCT/E&%D‘%)O&%Z%?“ -Butoxyearbony,

amino-1-(3,4-dtmethoxy-phenyl)-piperidine-3-

carboxylic acid ethyl ester

A solution of rac-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-carboxylic acid
ethyl ester (6.47 g) and Boc,O (5.02g) in 50 ml CH,Cl, was stirred 24 h at RT, then
diluted with AcOEt, washed with water and brine. The organic layers were dried over
MgSO,, filtered, evaporated and chromatographied (silica gel, AcOEt/heptane, 1/1) to
leave the title compound as a mixture of cis-and trans-diastereomers (4.50 g, 53 %).

MS: 409.4 (M+H)*

Step D}: rac-4-tert-Butoxycarbonylamino-1-(3,4-dimethoxy-phenyl)-piperidine-
3-carboxylic acid '

To a solution of rac-4-tert-butoxycarbonylamino-1-(3,4-dimethoxy-phenyl)-
piperidine-3-carboxylic acid ethyl ester (170 mg) in 2 ml THF, were added 1 ml NaOH
1M and lithium hydroxide (100 mg}. The suspension was stirred 22h at RT., diluted with
water and extracted twice with tert-butylmethylether. The aqueous layer was acidified to
pH 4, saturated with NaCl and then the product was extracted with 3 portions of AcOBt.
The organic layers were dried over MgSQy, filtered, evaporated and chromatographed
{silica gel, AcOEt) to provide the title compound (38 mg, 55 %].



-47 brine. The organic layers were dried over MgSO4, filtered and

evaporated. Chromatography (silica gel, AcOEt/heptane, 1/1) delivered a

yellow oil (22.8 g) which was dissolved in 50 ml xylene and sodium

%}8%&% % .429) was added. Then, the suspension was stirred 2[}; at 1013292

coole 3 diluted with AcOEt and washed with water 5 and Pfin&: THy

aqueous phases were extracted twice witly ACOEL, the organic layers were

dried over MgSO4, filtered, evaporated and chromatographied (silica gel,

AcEgheptanell/3) to obtain the title compound as a white solid (13.53

g, 68 %). MS: 308.2 (M+H)™ Step

B]:rac-4«#yriind ({3 634R)dindetRy)6y-pHigsayDipiphiiirehanyHrddXyliccidid 20

etm'xlb(%ﬁfﬁlj— Iﬁkﬁ?ﬁfésﬁl Qtfarbamlc amd tert-butyl ester &tr)ld [(35,4S) and ( t3R AR)~1-

methq)c e iperi |ne- -car

es érgﬁ?&ﬁ Cg X%ﬁ% ium 0e%lce ate %my Opnﬁ me#uéa%%ﬁﬁglgbs%ﬁfe?d
51847, es’ﬁﬁén sodium cyanoborohydride (2g) was added. After 18h at
RT, the mixture was diluted with AcOEt, washed twice with water and

brine. ThetrekRn Al B dverEew 5 iSOl Gitetseetboapphatsl-
anghehtomatogidphigit tsiidatehfiOEttejitinés bil)utdgiie theliigevas added
CompaLRe (450 51y 896 (48RSl HOBT (135 mg) and thiazolidine (0.3 ml). The

-4-tert-Butoxycarbonyla -l
g;gogﬁfm RPN i e pt eI RRER) RIRRH IR oo

o O N BHE B DS e ale sdgongirted.
etieastete(fradug) ancbBota (3i02g) v Sepn OHERDaplasisgkedR 4ogive
;’s\t Rs, mqngl latedswith AcQEt-maghedwith watarandinenecfhegigsapieidine-
ay were drie r ;
chro a(t:(@)r an |e OCE/%K M@g@‘&%é}c )dgf'f rm"lil ZQ{I?éda(l?/% %t)a %I'[34 fMEth(;xY

Bibich LRI BFEROIY BTG AT UG AT SO R Py estr (81

15M$ng1)09 4 (M+H)' 25 Step D):
rac-4-tert-Butoxycarbonylamino-I-(3,4-dimethoxy-phenyl)-piperidine-
3-3dBOMiAId BcidZ a solution of
rac-4-tert-butoxycarbonylamino-1-(3,4-dimethoxy-phenyl)-
piperidise:3 KaiB36xdRicaditbRAB)H&sterid 70 hé)dnethrixprpBenybreiperétide-3-

1 @]NﬁﬁdhaMwmmmdroxide (100 mg). The suspension was
stirred 22h at RT., diluted with 30 water and extracted twice with

tert-butyimetsthers e aquenusdayesyas asidiflediifzolidine-3-carbonyl)-

20 piperidine-4-yl]-carbamic acid tert-butyl ester (50 mg) was treated with 2 ml TFA for
one hour at 0 °C. The reaction mixture was diluted with AcOEt, washed with NaOH 1M
and brine, the organic layers were dried over MgSOy, filtered, evaporated and
chromatographed (Isolute Flash SPE NH2, AcOEt} to give [(35,4R) and (3R45)-4-
Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-thiazolidin-3-yl-methanone (23

25 mg).

MS:352.1 (M+H)™

NMR: (DMSO, 1H, 400 MHz, 8, TMS, 110°C) 1.70-1.78 (m, 1H), 1.80-1.90 (m, 1H),
2.98-3.04 (m, 3H), 3,12-3.20 (m, 3H), 3.27-3.36 {m, 2H), 3.68 (s, 3H), 3.76 (s,. 3H),
3.74-3.80 (m, 2H), 4.55 (d, 2H), 6.42 (dd, 1H), 6.55 (4, 1H), 6.79 (d, 1H).



pH 4, saturated with NaCl and then the product was extracted with 3
portions of AcCOEt. The organic layers were dried over MgSO4, filtered,
evaporated and chromatographed (silica gel, ACOEt) to provide the title
®BRRWAER{38 Mg, 55 %). WO 2006/066747 PCT/EPZOOS/Q,@;@I%
MS: 381.3 (M+H)+ Step EJ: [(3S.4R) and 0iiszs2
(3R,4S)-1-(3,4-Dimethoxy-phenyl)-3-(thidzolidine-3-
carbonyl)-piperidine-4-yl]-carbamic acid tert- butyl ester and [(3S,4S) and
(3R,4R)-1- Example 41
(3,4-Dimethoxy-phenyl)-3- (thlazolldlne -3-carbonyl)- plperldlne -4-yl]
_CAIBSAR ardd 3B AR rbuitpiaster F4-digsihess-phenyl)-piperidine-3-yl] -thiazolidin-
rac-4-tert-butoxycarbonylamino-133]4xditaetboxy-phenyl)-
piperidine-3-carboxylic acid (200 mg) in acetonitrile (5 ml) under ice
coolingr\éi&s:@ddw M@iﬁzhﬁﬁ&@tﬁeﬁﬂ&aﬁm%(ﬁaéemg) iddRBIi(135mple 40,
s MELAR IR8e (OBl THEn DL G: WRSi LR At Qi
and e ta for 24nh, diluted with AcOEt, 10 washed with 5% NaHCO3
8‘8Pne %’ned over magnesium sulfate and concentrated. The crude
product Wai;wu%gd by chromatography on silica gel using AcOEt to give
4

[(
(BR49)-1 4d|methox - 3-(thiazolidi e3c rbo I) er
R e T kRTINS o,

(33255F3)9ﬂ-(3144&}nbﬂao3(91 (m, 1H), 3.03 (t, ZH) 3, 50 3.60 (m, 2H} 3.68 (s, 3H), 3.76
10 ph@nyt}fﬁa’wae@dm Boahenylppipgntine syl cabamicaeiditar-any(d,
en(81 15 mg). MS: (M+H)+ 452.4. Step F]:[(3S,4R) and
(3R ZS) 4-Amino-I-(3,4-dimethoxy-phenyl)-piperidine-3-
yl]-thiazolidin-3-yl-methanone [(3S,4R) 42
(3R,4S)-1-(3,4-Dimethoxy- phenyl) -3-(thiazolidine-3- carbonyl) 20
piper Lt-ougy, it _
mi Téi&gré%ﬁe Eﬁf&f‘ rggg f%ogﬁ%n%l%(}gg f?%%%\ﬁ?ﬁvé @E({z >
washed with NaOH 1M &HH’ &l Beahite e dried over
MgSO4, filtered, evaporated and chromatographed (Isolute Flash SPE
15 NH 2. A?@Ef&%&ﬁ?@x&ﬁﬁ%ﬁﬁﬁﬂl@ﬁ&éﬁ? gxample 40, steps E and F, using 2,5-
Ard;hvdl@@}md]methoxy phen)7l)-piperidine-3-yl]-thiazolidin-3-yl-methano
ne (23 25 mg). MS: 352.1 (M+H)+
MS: 332.2 (M+H)"

Example 43

3[(38,4R) and (3R,45)-4-Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1]-(2,5-
20 dikydropyrrol-1-yi)-3-yl-methanone

This material was prepared in analogy to example 40, steps E and F, using 2,5-
dibhydro-pyrrole.

MS: 332.2 (M3-H)*



NMR: (DMSO, IH, 400 MHz, 3, TMS, 110C) 1.70-1.78 (m, 1H), 1.80-1.90
(m, IH), 2.98-3.04 (m, 3H), 3.12-3.20 (m, 3H), 3.27-3.36 (m, 2H), 3.68 (s,
3H), 3.76 (s,. 3H), 3.74-3.80 (m, 2H), 4.55 (d, 2H), 6.42 (dd, IH), 6.55 (d,
{f{% gg{; ﬁ@‘)‘(’%#m WO 2006/066747 PCT/EP2005/013292 4%%/)&%59&/013292
(3R,4R)-4-Amino-I-(3,4-dimethoxy-pheny)rpiperidine-3-yl]-thiazolidin-
3-yl-methanone This material was obtained from the racemic

trans-isomer, isolated in exampl&zienisatixaEplgsing the same procedure
as in example 40, step F, to give 28 mg of the title compound. MS: 352.1
(M+H)-Ebvbigle OMSO, 1H, 400 MHz, S, TMS, 110 C) 1.40-1.55 (m, 1H),
1.78-1.86 (m, 1H), 2.55-2.90 (m, 4H), 2.90-3.01 (m, 1H), 3.03 (t, 2H),
3.50-3. 6:fimo2¢d)14B168 (onBi)ind.the fidl ¢wingih) gB:F4uds otn(Penmaifactured in a

4.59:4B5 41 2642 (dd, 1H), 6.56 (d, 1H), 6.79 (d, 1H). Example 42
3[(35,48) and

(3R, 4R)Iﬂg}%g§ggg I- (3 4- dlmethoxy ph any}zpieeridine-3-yl]-(2,5-
dlhydrc SHAL o1 yl} 3 _yl methanone-15-This-matert ared in
analog /Ifél'éihmple 40, steps E and F, using 2,5- dihydro-pytrole. MS:
332.2 (Mhio Ex@ntrle 433[(8S.4R) 3[@0 mg 200.0 mg
(3R,4S)4= ==(3:4= = piperidime=3=yt}j=(2;5- 20
dihydro Erangicisiashone T %%r%’lgﬁgriau\ 42 8/Bared in analogy
to exanmg%tﬂ,gg}gt@iq)%g and F, using a 86 dilygdro-pyrmbemM St 332.2
(M+H)+ 51013292 -p0 Galénigal Examples

Povidone K30 12.5mg 15.0mg

Sodium starch glycolate 12.5 mg 17.0mg

Magnesium stearate 1.5 mg 4.5 mg

(Kernel Weight) 120.0 mg 350.0 mg

Film Coat:

Hydroxypropyl methyl cellulose | 3.5 mg 7.0 mg

Polyethylene glycol 6000 0.8 mg 1.6 mg

Talc 1.3 mg 2.6 mg

Iron oxide (yellow) 0.8 mg 1.6 mg

Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield
kernels of 120 or 350 mg respectively, The kernels are lacquered with an aq. solution /

10  suspension of the above mentioned film coat.



5

15

Example A Film coated tablets containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per tablet Kernel:
Compound of formula (1) 10.0 mg 200.0 mg Microcrystalline cellulose

w3 Hoag 375 mg Lactose hydrous 60.0 mg 70.0 mg PovidgRedéshskdsser

mg 15.0 mg Sodium starch glycolate 12.5 mg 17.0 mg Magnesium
stearate 1.5 mg 4.5 mg (Kernel Weight?120.0 mg 350.0 mg Film Coat:
Hydro&lgé?#%/%methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol 6000
0.8 mg1.6'mg Talc 1.3 mg 2.6 mg Iron oxide (yellow) 0.8 mg 1.6 mg

Titanium dioxide 0.8 mg 1.6 5 The active ingredient is sieved and
i TR P TS B e = P Sd8 it
s@ﬂaﬂ@m@?ﬂmﬁﬁbyrrolidone in water. The granulate is mixed with
sodium-stareh-glyeolate-and-magnresium-stearate;and compressed to yield
kerne|dugradienss 350 mg respectiyEsE Fheakernels are lacquered with an
ag. scl@é%?gu%g Sespension of th gzaj_)@x.%_mentio ned film coat. WO

avaladw o)

2006/ +PEHEP2665/013292—~51=—Exampte B Capsules containing
the foll&a@igetingredients can be mahi¥8¢igred in & conventional manner:
Ingredignts Rer-gapsule Compound©f fagmula (1) 25.0 mg

Talc 50mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Ingredients

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid g.s. ad pH 5.0

Water for injection solutions | ad 1.0 ml

The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by acetic acid, The volume is adjusted to
1.0 mal by addition of the residual amount of water. The solution is filtered, filled into
vials using an appropriate overage and sterilized.



Lactose 150.0 mg Maize starch 20.0 mg Talc 15.0 mg 5 The

components are sieved and mixed and filled into capsules of size 2.

Example C Injection solutions can have the following composition:

Ingredients Compound of formula (1) 3.0 mg Polyethylene Glycol 400
Yﬁfﬁo%ﬁﬁ%{:etic Acid g.s. ad pH 5.0 Water for injection solbtidfE R LH>2
ml The active ingredient is dissolved in asmixture of polyethylene glycol

400 and water 10 for injection (part). The pH is adjusted to 5.0 by acetic

acid. THEeaugpleniie is adjusted to 1.0 ml by addition of the residual amount

of water. The solution is filtered, filled into vials using an appropriate
overagsoangisteritizad] MHOn2OBBIGEAIRGIE/BRP200R60E8P82mBR({actured in a

Exampla:D sofl.ggkatin capsules containing the following ingredients can
be manufactured in a conventional manner: Ingredients Capsule

content§n RQHnd of formula (1) 5.0jmg Yellow wax 8£ mg

ed plant oils 34.0
mg Sqya bean oil 110.0 mg Weight of capsule contents|{165.0 mg

Gelatin gapsule.Galalin 75.0 mg Glygerol 85 % 32.0 mg

h 1 0.0 Dartialbr byl oo aun
Hydrogerated-Seya-bean-oit-8:0-mg—Partially hydrogen

Compound of formula (I} 5.0 mg
Yellow wax 8.0 mg

| Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils | 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissclved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



Karion 83 8.0 mg (dry matter) Titanium dioxide 0.4 mg Iron oxide yellow
11.1 mg 5 The active ingredient is dissolved in a warm melting of the
~other ingredients and the mixture is filled into soft gelatin capsules of
wppopvatasize. The filled soft gelatin capsules are treateGasgiIR% {902
the usual procedures. WO 2006/066747 PCTIEP20051013292 -53-
Example E Sachets containing the followfg ingredients can be
manuf cture ggu a conventional manner: Ingredients Compound of
formul mg Lactose, fine powder 1015.0 mg Microcrystalline
cellulose (AV CEL PH 1¢ H%Zf-%eﬁ%%ﬁ"' Sod m carbgxymethyl cellulose
14.0 mg PASHRABYHEN ARG G b PR TS g
FW@W&MW@% 0mgs The actlve |ngred|ent is mixed with lactose,

microg e and
granulabegtsdignts mixture of polyvinylpyrrolidone in water. The granulate

IS mixe g]l;‘ ,PO tﬁ’sarate and the flavd lgd ditives and filled
”nl ’)RI‘I

Into sge Printed: 006-CLMSPAMB-EP20605013292 -54

Claims L .t@mfpmw@@f the formula | NH2 Rz|11015.0 mg
Microcrystalline cellulose (AVICEL PH 102) | 1400.0 mg

Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcrystalline cellulose and sodinm
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets,



e, N it R wherein 5 R' is selected from the group consisting of phenyl,
Prznted op/10/4mssibstituted or mono-, di-, ottrigulestitted, independently, by lower  Ep2005013292
alkyl, lower alkoxy, phenyl phenoxy, halogen, or lower halogenalkyl;
naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by
lower alkyl, halogen, lower halogenalky#tower alkoxy, phenyl or phenoxy;
10 tetrahydronaphthyl; C3-7-cycloalkyl; -(CHR3)m phenyl, wherein m is
1, 2, or 3 and phenyl being unsubstituted or mono-, di, or trisubstituted,
independently, by lower alkyl, haloges,lower halogenalkyl, lower alkoxy,
phenyl or phenoxy and wherein 15 R3S independently selected from
hyd lower alkyl henyl; . -(CH2)n-heteroaryl, wherein nis 1, 2 or
é&—gﬂ r?'rpe(ferc%‘éiry%d\%/)v %relrLIXn Is 1, 2, 3 and heteroaryl is mono-, di-,
trlsubstltuted independently, by Iovy\gqalkyl halogen, lower halogenallcyl
or lower alkoxy; 20 -C(O)-CH2-phe yI with phenyl being unsubstituted or
mono-, di-, or trisubstituted, ind I§ by lower alkyl, halogen, lower
halogenalkyl lower alkoxy, phenyl or ghenoxy; -C(O)-CHr-heteroaryl; and
1 AMENDED SHEET 21/10/200 N ed: 26/10/2006 CLMSPAMD
EP2005013292 55 -C(O)-CH2-heterparyl, wherein heteroaryl is mono-,
di-, or trisubstituted, independentlyRby lower alkyl, halogen, lower
halogenalkyl, or lower alkoxy; R2 is selected from the group consisting of
Wiy, lower halogenallryl; . 5 phenyl, unsubstituted or mono-, di-, or
( ' trisubstituted, independently,

5 R' isselected from the group consisting of

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, lower alkoxy, phenyl, phenoxy, halogen, or lower halogenalloyl;

naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

10 tetrahydronaphthyl;

| Cg.rCYdOil].le;

~(CHR®)-phenyl, wherein m is 1, 2, or 3 and phenyl being unsubstituted or
mono-, di, or trisubstituted, independently, by lower alkyl, halogen,
[ lower halogenalkyl, lower alkoxy, phenyl or phenoxy and wherein
15 R*is independently selected from hydrogen, lower alkyl or phenyl;

-(CHy)y-heteroaryl, wherein nis 1, 2 or 3;

-(CHa)y-heteroaryl, wherein n is 1, 2, 3 and heteroaryl is mono-, di-, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl, or lower
alkoxy;

20 ~C(O)~CH,-phenyl, with phenyl being unsubstituted or mono-, di-, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl, lower
alkoxy, phenyl or phenoxy;

-C(O)-CHs-heteroaryl; and

1 AMENDED SHEET 21/10/2006



by lower alkyl, halogen, lower halogenalkyl, or lower alkoxy; naphthyl,
Pl‘lﬂ’fEd 26/10(286@bstituted or mono-, di-, or HiddB§itdiEY, independently, by lower  EP2005013292
- alkyl, halogen, lower halogen] cyl, or lower alkoxy; heteroaryl,
unsubstituted or mono-, di-, or trisubstituted, independently, by lower 10
alkyl, halogen, lower halogenalkyl, or Io’vx?é’r'alkoxy, -COOH,;
“C(O): %%“@&E?&%ﬁ@ﬂ&ﬁ?h%&%ﬂ& 2l 8 1BACHiS NN,

nitroge to which e attached orm a 4-, 5-0r 6- mem
heteré‘&%@éﬂ\r% RRE %P &fﬁl%ﬁﬁ' LiiReen oy HohalesmpriRb R e Bl By
N.or S; and pharmaceutically acceptable salts thereof. 2. Compounds of
f%rmu‘%*‘?léﬁéér@ﬁf@ tBeHEMPICORtEER R is selected from the group
consisting of phenyl, unsubstituted or mono-, di-, or trisubstituted,
indeperidetitiowsr kadegerzdikalkyl, halogen, lower halogenalkyl, lower
alkoxy, phenyl or phenoxy ; naphthyl, unsubstituted or mono-, di-, or

5 trisubphitoyddyimdepsntentlyxondewdr, atkylstialdgeai, Ibmiepdsmlage,nalkyl,
lowerlkoxy: ARENKARIERSBMEY ha CEIRANM, ek UNEHIN M is 1 or 2

and with phenyl being unsubstituted or mono-, di-, or trisu ystituted,

in depﬁ;ﬂgﬁﬁ'@[ Y JOWEE alkyL hal ﬁge '31—' 0&“—%&&?0 Mﬁnﬁlh’ép!&\ﬁgx{ﬂm by lower

alkox | or eno and rein, R3 is hydrogen’
(CHM %&f ?ﬁoﬁ \4%3  SIKGFENBED SHEET 21110/2006
WO 2006/066747 PCT/EP2005/013292 -56 -(CH2)n heteroaryl, wherein

n is 1R5F5oaRE AP REHSHS e AT RSO ofi-oP* (FistbHittted: irasaAeghby lower
16 by lovebwhliglogeaidgenr elegehalodenalkyleodkomer alkoxy,
-C(O)-CH2-phenyl, with phenyl being unsubstituted or mono-, di-, or 5
trisubstitutdd;, independently, by lower alkyl, halogen, lower halogenalkyl,
lower alkoxy, phenyl or phenoxy;
-C(O)-NR*R’ wherein
R* and R® are Jower alkyl or together with the nitrogen atom to which they are

attached form a 4-, 5-or 6- membered heterocycle which may contain a further
15 heteroatom selected rom O, Nor S;

and pharmaceutically acceptable salts thereof.
2. Compounds of formula I according to claim 1, wherein R' is selected from the
group consisting of

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
20 alkyl, halogen, lower halogenalkyl, Jower alkoxy, phenyl or phenoxy;

naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, balogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

~(CHR3}m—phenyL wherein m is 1 or 2 and with phenyl being unsubstituted or
mono-, di-, or trisubstituted, independently, by lower alkyl, halogen, lower

25 halogenalky), lower alkoxy, phenyl or phenoxy and wherein
R’ is hydrogen;

-(CHg)n"hEtCTC‘Jal‘Yl,.WhETCiD nisl or2;

2 AMENDED SHEET 21/10/2006



-C(0O)-CH2-heteroaryl; and -C(O)-CH2-heteroaryl, with heteroaryl mono-,
di-, or trisubstituted, independently, by lower alkyl, halogen, lower
halogenalkyl, or lower alkoxy. to 3. Compounds of formula | according to

wabwgdse112, wherein R1 is selected from the group consistingzefqokerseh:z
unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenal cyl, loweBatkoxy, phenyl or phenoxy;
naphthyl, uhstituted,or.mono-,.di-, or.trisubstituted, independently, by
lower i’ééﬁ’ , e%?c?ﬁ'grlf, Bery ol1 ShAIR ,Y&évjeﬂr% %aﬁlgﬂ%%'yfﬁ%l&
phenoxi ARt tepRBAePEHERYT Gl %ﬁ%?%kﬂ”ﬁi%?‘ﬁﬁ%wi’ or lower
being uakwkgtituted or mono-, di-, or trisubstituted by lower alkoxy and
wherein R3 is hydrogen. 4. Compounds of formula | according to any of
claims 1@00C8,-GHendimnk, ieRQiphghykmpmesyickitrordisubstitut€d, or
s indepengdentiy by IR Wak AkyinIR| 89 85w 1P YRy, Ralogenritud HawenalknXiower
phenyl g&phen xy. 5. C mgounds of formula I according to claims 1 or 2,
wherein Qfg’ﬁ%fé‘g?%%%%?r‘yl, wherein nis 1 or 2; or -(CH2),
heteroar&é\ﬁh%i nis1ar Zémd with heteroaryl mono-, di-, or 25
trisubstit 1 é%’gﬁﬁo ya,fby lower alkyl, halogen, lower halogenalkyl,
or lower alkoxy. Printed: 26/10/2006 CLMSPAMD. EP2005013292 ni
57 6. COROHES B SEEG R R AT 8F SRR, i
-C(O)-Ciei@eptrinyithvitilptierafkt ehatparmipeen drleseratighor lefergikoxy.
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl,
lower alkoxy, phenyl or phenoxy; or 5 -C(O)-CH2-heteroaryl. 7. ’

10Compotin G BRRIFRSRI AEEHARIGHE M O F RS Of fo B SRkl 1esqled from
selg¢etechporartiigiggadip consisting of

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, lower alkoxy, pheny! or phenoxy;

naphthyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
15 alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy; and

-(CHR®)z-phenyl, wherein m is 1 or 2 and with phenyl being unsubstituted or
mono-, di-, or trisubstituted by lower alkoxy and wherein
R’ is hydrogen.
4. Compounds of formula I according to any of claims 1 to 3, wherein R'is

20 phenyl mono-, di-, or trisubstituted, independently, by lower alky}, halogen, lower
halogenalkyl, lower alkoxy, phenyl or phenoxy.
5. Compounds of formula I according to claims 1 or 2, wherein R'is
-{CHa)q-heteroaryl, wherein nis 1 or 2; 01

~(CHa)p-heteroaryl, wherein n is 1 or 2 and with heteroaryl mono-, di-, or
25 trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl, or lower
alkoxy.



n-butyl; phenyl, unsubstituted or mono-, di-, or trisubstituted,
independently, by lower 10 alkyl, halogen, lower halogenalkyl, or lower

* Printed: 26/10/abagxy; heteroaryl, unsubstitutéd. iSRSNI, di, or trisubstituted, EP2005013292
- independently, by lower al yl, halogen, lower halogenalkyl, or lower
v alkoxy; and -C(O)-NR4R5, wherein R4 and Rs together with the nitrogen

atom to which they are attached form a3-membered heterocycle which

may gopiain & LN e natey Q&Wmégls%ﬁﬂrf PR MPeR B
ny of claims 1to 7, wherein R2 is

Compouna]é)gy?ormula | 'according to

n-butyl, 9.. Campaunds of. formula, | according to of claims 1.to 7,
i el e
indegeistbninis indemerzisniy gyt Aabelpesmikgrahepestaliexipwer
10. Campeupistsof doshedhatyaecording to any of claims | to 7, wherein R2

is pyridyl or thienyl, wherein pyridyl and thienyl are unsubstituted or

s monaty)-efriiReesditvird, independently, by lower alkyl, halogen, lower
halogenalkyl, or lower alkoxy. 25 11. Compounds of formula | according
to any of claims | to 7, wherein R2 is 3 AMENDED SHEET 21/10/2006

WO 20064086144 RE TdRRA0024043202t0 28 G({R)aNR ARG syubiessin RAis selected
'g%qn I%hS tg]r%%pgcgn\/@gég%pitrogen atom to which they are attached form a

-mem heterocycle which may contain a further heteroatom
selecgag fram 0, N or S. 12. Compounds of formula | according to claims 1

»

to 11, saleéted from 5 (cis)-3-butyl-I-phenethyl-piperidine-4-yl-amine,

Egg?_?ﬁﬁﬁgﬁ%é%%'%éﬁﬁgégyf éﬁﬂ%ﬁ@x ns%’tuted, independently, by lower
10 (transilierhbajbpdretoyephstonsmmlulypdases alkoxy;
(cis)-3-butyl-I-[2-(1H-indol-3-yl)-ethyl]-piperidine-4-ylamine, to
(transhedebutyl) fRugitrdtinded dxytostbry fippeiidirstduptgaidspendently, by lower
alkyl, halogen, lower halogenalkyl, or lower alkoxy; and

—C;(O)*I\TR."R5 , wherein R* and R® together with the nitrogen atom to which thef
are attached form a 5-membered heterocycle which may contain a further
15 heteroatom selected from O, N or S,

8. Compounds of formula I according to any of claims 1 to 7, wherein R?is
" n-butyl.
9. Compounds of formula I according to any of claims 1 to 7, wherein R*is
phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
20 alkyl, halogen, halogenalkyl, or lower alkoxy.
10. Compounds of formula ] according to any of claims 1 to 7, wherein R” is

pyridyl or thienyl, wherein pyridyl and thienyl are upsubstituted or mono-, di-, or
trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl, or lower
alkoxy.

25 11. Compounds of formula [ according to any of claims 1 to 7, wherein RYis

3 AMENDED SHEET 21/10/2006



(cis)-3-butyl-I-[2-(3,4-dimethoxy-phenyl-lyl)-ethyl] piperidine-4-ylamine,
(trans)-3-butyl- 1- [2- (3,4-dimethoxy-phenyl- lyl) -ethyl]
piperidine-4-ylamine,

w5 03shugyld-(3,4,5-trimethoxy-phenyl)-piperidine-4-7I-amin@cymp200s/013292
hydrochloride,
(trans)-3-butyl-1-(3,4,5-trimethoxy-phenyf)3§iperidine-4-yl-amine

hydrochigride, S)+3-butyl4-(4:pRenoxy-phenyl-piperidine-4-yl-amine,
(trans)-:%%@lﬁ{g?mgs ‘ r‘%’é‘ i Be@%hae(l}%/ -%?pgee%ﬁl{é: ﬁ]‘éﬁﬁy‘%&ﬁ%ﬁ?ﬁn diond to which they
(cis/tranﬁ@%ﬁfﬁﬁi@@,7,%—%%5—%%6%@@511 may contain a further
lyI)-piperidiereaoph-sgisiried fyanddibrids,
(cis)-3-butyl-I-(3,4-dimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
20 (trans)-3-butyl-1-(3,4-dimethoxy-phenyl)-piperidine-4-yl-amine

hydrochlbHE@mpasRds eyl hptserdias soXpimigeiidihedested fime
hydrochloride, (trans)-3-butyl-I-naphthalene-2-yl-piperidine-4-yl-amine
Rydieehioprid-Lceheneihs)-Bipniigine-Aaptainene-1-yl-piperidine-4-yl-amine
hydrochloride, (cis)-3-butyl-I-(3,4-dichloro-phenyl)-piperidine-4-yl-amine
hydféembideySUBSTEYFBISEHEEF 4RIAER6) WO 2006/066747
PCT/EP2005/013292 -59 (cis)-3-butyl- I-
(4-dliord-Butyifl libravrd thirleplderey ) yhpetigine-4-yl-amine  hydrochloride,
(cis) -3-butyl- I-p-tolyl-piperidine-4-yl..aniine hydrochloride,

(traftsy@}M3uyisil-lotylpipdpictidasd 4/4-Ramine=hydrochloride, 5
(cis)-3-butyl-I-(3,5-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride,

(cis(tignspasiunil (B Sndich oyt pitetly rpipatidineyfinthamine
hydrochloride, (cis)-3-butyl-4-methyl-lI-phenyl-piperidine-4-yl-amine

1hydfeehipbideryiiraizs]idbutidid yiptwyiiphpayhpipatiding:4:yl-amine
hydrochloride, (cis)-3-butyl- | -

(3-mathspubitifiactemathitRbgoyh-RiPasyieamtiy AR Aamine,
hydrochloride,

(cismmssumﬁyidfﬁ%mmms}giﬁaeﬂgm%m@m %éﬁﬂﬁ@ﬁ%ﬁ%l‘a

mine hydrochloride, (cis/traps)-3-butyl- I-cyclohexyl-piperidine-4-yl-amine
hyd(;ﬁgl_ls‘%’l_ﬁ%I(WE@B%WJthﬂ)_-piperidine-dg-yi—amine hydrochloride,
I-(3,5-bis-trifluoromethyi-phenyl)-piperidine-4-yl-amine
{ tmns)«subutyl—l-(3,4,S~trimeﬂloxy—phenyi)fpipeﬁdine-rl-yi-amine hydrochloride,
15 {cis)-3-butyl-1-(4-phenoxy-phenyl)-piperidine-4-yl-amine,
(trans)-3-butyl-1-(4-phenoxy-phenyl) -piperidine-4-yl-amine,

(cis/trans)-3-butyl-1-(5,6,7,8-tetrahydro-naphthalen- 1y1)-piperidine-4-yl-amine
hydrochioride,

(cis)-3-butyl-1-(3,4~dimethoxy-phenyl ) -piperidine-4-yl-amine hydrochloride,

20 (trans)-3-butyl-1-(3,4-dimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
(cis)-3-butyl-1-naphthalene-2-yl-piperidine-4-yl-amine hydrochloride,
(trans)-3-butyl-1-naphthalene-2-yl-piperidine-4-yl-amine hydrochloride,
(cisftrans)-3-butyl-1-naphthalene-1-yl- piperidine-4-yl-amine hydrochloride,

( cis)-S-butyL1-(3,4~dichloro—phenyl)-piperidine-4~yl-anﬁne hydrochloride,

SUBSTITUTE SHEET (RULE 26)



15 hydrochloride,
(cis)-3-butyl-I-(6-methoxy-biphenyl-3-yl)-piperidine-4-yl-amine
hydrochloride,
WaraiepaBatyl-1-(6-methoxy-biphenyl-3-yl)-piperidine-4-yl-aprmer2005/013292
hydrochloride, (cis/trans)-3-butyl-l-benz g/dryl -4-yl-piperidine-4-yl-amine
hydrochloride, (cis)-3-phenyl-I-phenethyRpiperidine-4-yl-amine, 20
ft;i(?e%%%m@?yggeagsyfazgﬂn%se%i%@ﬁyﬁpgenm Tpel kR
(tr ngs}j%’? ﬁenyl I-benzyl-piperidine-4-yl-amine,
E,‘f S S Y Ep e S et 1%
) -3-(3-¢hloro-phenyl)-1-phenethyl-piperidine-4-yl-amine, 25
gffﬁi %f &Fﬁo%%’ﬁé?fﬁffblﬂﬁéﬂﬁbﬂ‘ﬁ?ﬂéh&ﬁﬁéﬁﬁlw@?n|ne
I%BSTITUTE SHE RULE WO 2006/066747 PCT/EP2005/013292
R RS ﬂ’;ﬂ Bh%‘ﬁ&z})mﬂséﬁﬁwﬁiﬁe%miﬁem%qoaﬁﬁﬁé%
(cis)-3-(3-chloro- en yl)-1- [2-(3,4-dimethoxy-phenyl)-ethyl]
pifdHaE SR r{é 5@# yorobeny)Hariditet g yisodnidinglonde,
amlne (cis)-3-o-tolyl-I-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine
h f-},s - glethyl 1~pheny1 piperidine-4-yl-amine hydrochloride,
(trans)-3-0- tonI -I-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine
hjgm%ﬂwg{l—él-methyL 1-phenyl-piperidine-4-yl-amine hydrochloride,
(cis/trans)-3-o-tolyl-I-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine
hjdpéyéﬂm&iﬂel, - (S-methoxyu&triﬁuoromethyi~pheny1)-piperidine—4~y1- amine
10 (cisdracighdids3, 4-dimetho)L-phenyl)-3-m-tolyl-piperidine-4-yl-amine
hydrochloride,
(C(ﬁﬂm 3= ChiidineihemeRhenyinds | i g,
hyl(? » ?gls/t[?alls) 1-(3,4- dlmet&%%ﬁegﬁ - j}eglf,ég il E%’l amine
methyl enyl)-piperidine-4-yl-amine 1o hydrochloride,

NG &E@dm ﬁgdime‘i%%%&ep%%& metheoEphenyp-piperidine-4-yl-

amine
- hexah -
(C(’ kl)? 41-q aim ne%orgrzleﬂi% hen}gi) %ngégmgdér% amine
b ((§ |no I phenethyl piperidine-3-yl)-thiazolidine-3-yl-methanone,

((3S, 4 4 amino-I- phenethyl piperidine-3-yl)-thiazolidine-3-yl-methanone,
[ (88 2R i Somr o Rysbiahemy RathymipetistiniifelSupiinaigizotidinideyl-

(trans )—3—buty1—1-(6—methoxy—biphenyl—3~y1)—piperidine—é-ybamine hydrochloride,
(cis/trans)-3-butyl-1-benzhydryl-4-yl-piperidine-4-yl-amine hydrochloride,
(cis)-3-phenyl-1-phenethyl-piperidine-4-yl-amine,

20 (trams)-3-phenyl-1-phenethyl-piperidine-4-yl-amine,
(cis)-3-phenyl- 1-benzyl-piperidine-4-yl-amine,

(trans)-3-phenyl-1-benzyl-piperidine-4-yl-amine,

(cis/trans)-methyl-1-phenethyl-1',2',3'4",5 ,6'-hexahydro-[2,3']bipyridinyl-4'-yl-amine,

(cis)-3-(3-chloro-phenyl)-1-phenethyl-piperidine-4-yl-amine,

25 (cz's/tmns)~3—(3—chloro~pheny1}-1—benzyl-piperidine-4-y1~amine,

SUBSTITUTE SHEET (RULE 26)



methanone, 1-
[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-etha
none, 20
%VB%&)@)EQS& mino-3-(thiazolidine-3-carbonyl)-piperidine-I-yl:2-fhiophens. .,
2-yl- ethanone, 3-[(3S,4R) and
(3R,4S)-4-amino-I- [2(3 4-dimethoxy-phenydjrethyl]-piperidine-3- carboxylic
aC|d 3-[(35,4S5) a
(SRERTAATT -‘113{-‘311&1 mgmok@aﬁhwmﬁﬁﬂe%wzs
thiazolidine-3-yl-methanone 3- g%:zs A4S
(3R(ER2 A s 9-PRr i elth &= %@ﬁ%ﬁ)}ﬁrﬁwaﬁ@ee@xlﬂrm@&m— -yl-amine,
dihydropyrrol- 1-yl)-3-yl-methanone, SUBSTITUTE SHEET (RULE 26)
wo( ngidwmbﬁﬁ@v@m%mgdmﬁﬂsafws 4R) and
(3R,4S)-4-amino-I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(2,5-
dihyesddyereplidyh- Gt imidmethore pheryphpiirerdsetic aliyraicedydiodbalds,
thereof. 13. Compounds of formula | according to claims 1 to 12, selected
fronfirngiisyosteltyl-Ihériihythomeritimel tyipandine4-yl-amine hydrochloride,
(cis)-3-butyl-I-[2-(IH-indol-3-yl)-ethyl] -piperidinee-4-ylamine,
(cisYeB/braty)-3-(314] B-ir(Adihoxy pthoryphépel) chiyeridireatnihemine hydrochloride,
hydrochloride, (cis)-3-butyl-I-(4-pheno)cy-phenyl)-piperidine-4-yl-amine,
(CisYed/braty)-1t (B3 4-diime thapy ribaeyiyl B-pipevigindpéedianing inttho bidesidioride,
10 (cis)-3-butyl-I-naphthalen-2-yl-piperidine-4-yl-amine hydrochloride,
(traisy/Babr)til-[Nahvhabery o lbpiD eFigineid-pirmdne ygdresiieigarochloride,
(cis/traps)-3-butyl-I-naphthalen-1-yl-piperidine-4-yl-amine hydrochloride,
(cisrr&”autwh(;es%diﬁhé@mxp@eywmp@joﬂnﬁn%myaﬁm@rﬂﬂ;@p@ﬁmge@eﬂ-mme
bl -chloro 3-trifluoromethyl-phenyl)-piperidine-4-yl-amine 15
hydr chloride, (CIS) -3-butyl-I-p- tonI plperldlne -4-yl-amine hydrochloride,

O Y R S R

hydPé’ qed de!
(cis/trans)-1'-(3,4-dimethoxy-phenyl)-1',2',3",4',5',6 - hexahydro-[2,3'|bipyridinyl-4'-yl-
amine,

15 ((3R,4S)-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,
((35,4R}-4-amino- 1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

[(35,4R)}-4-amino-1-(2-pyridin-2-yl-ethyl)-piperidine-3-y1]-thiazolidin-3-yl-
methanone,

1-{{38,4R}-4-amino-3-(thiazolidine-3-carbonyl}-piperidine-1-y1]-2-phenyl-ethanone,

20 1-[(35,4R)-4-amino-3-(thiazolidine-3- carbonyl) -piperidine-1-yl}-2-thiophen-2-yl-
ethanone,

3-[(35,4R) and (3R.45)-4-amino- 1-[2(3,4-dimethoxy-phenyl)-ethyl]-piperidine-3-
carboxylic acid,

3-[(38,4S) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1}-
25  thiazolidine-3-yl-methancne

3-{(38,48} and (3R,4R}-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1] -(2,5-
dihydropyrrol-1-y1)-3-yl-methanone,

SUBSTITUTE SHEET (RULE 26)



(cis)-3-butyl-4-methyl-I-phenyl-piperidine-4-yl-amine hydrochloride, 20
(cis)-3-butyl-I-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride, (cis/trans)-3-butyl- | -

, W3 208666845 - trifluoromethyl-phenyl)-piperidine-4-yl-amin epdydnraotdoite;
(cis)-3-butyl-I-(6-methoxy-biphenyl-3-yl)-piperidine-4-yl-amine
hydrochloride, 25 (cis)-3-phenyl-l-pheneftyi-piperidine-4-yl-amine,

SUBZHIWTE {RULE 26),WQ.2006/066747 PCT/EP2005/ 92
o %&%ﬁ%‘ﬁ@épﬁw&ﬁ R g - oo
ToipyHi ﬁqubll-ﬁwﬁ —ér’l-methanone,
(cis)-3-(3-chloro-phenyl)-1-phenethyl-piperidine-4-yl-amine,
(ci%‘?ﬁ‘éig%ﬁ%@@‘-‘@ﬁ?gi’é‘-‘ﬁﬁ%@lf5ﬂ%ggfﬁ%iperidine-4-yl-amine,
(cis/trans)-3-(3-methyl-phenyl)- 1-benzyl-piperidine-4-yl-amine, 5
is)-3-(:3-chloro-ph - 1- [2- (3,4-dimethoxy-phenyl) -ethyl
Sglif))eri d( ec_ i’%ﬁgﬁﬁf?fg&)&’rm‘[ﬁa I(aCCOI’CI{El% tooéginpls ?ri]:c))/ fz,eseleyc’!ed from
tr -3-0-tQlyl-1-(3,4,5-dimethoxy-phenyl)-piperidine-4-yl-amine
5 (hymﬁTgﬁ%{%’Y—phgsnethquliperidiri(tzx&gyl-ar¥11)ng,lp ' y ! _
cis/trans)-3-o-tolyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-yl-amine
gyg@émgﬁ%;-[ﬂ(l -indol—3-y1)—ethle—giperiﬁi)ngeglnylamine, Y

(cis/trans)-1-(3,4-dimethoxy-phenyl)-3-m-tolyl-piperidine-4-yl-amine
hy&}gémgﬁaé}-{iﬁlﬁmmme oxy-phenyl})-piperidine-4-yl-amine hydrochloride,
(cis/trans)-I'-(3,4-dimethoxy-phen)l)-1',2',3',4',5',6'-hexahydro-
[2, G Wipy i 4-phenoxgrhvayl) -piperidine-4-yl-amine,
((3R,4S)-4-amino-l-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,
(394 Rybatziind4-givestbenytpiperidipieBidiatfiarclidine:gdydanietidmone,
[(3S,4R)-4-amino-I-(2-pyridin-2-yl-ethyl)-piperidine-3-yl]-thiazolidine-3-y1-

16 mdefsariobriylt 5naphthalen-2-yl-piperidine-4-yl-amine hydrochloride,
1-[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-et
hafitmms)-3-butyl-1-naphthalen-2-yl-piperidine-4-yl-amine hydrochloride,
1-[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-y1]-2-thiophen
-2-{yts/otnendrtet3- (38t 8iabmel -yl-piperidine-4-yl-amine hydrochloride,
(3R,4R)-4-amino-I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
thiéZolidtibuglyl-(iethtididne 20:8{(BHAG)dine 4-yl-amine hydrochloride,
(3R,4R)-4-amino-I-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(2,5-
diHyaepioigl-L-y§)-Groretrionemethyl-phenyl)-piperidine-4-yl-amine

15 hydrochloride,

(cis)-3-butyl-1-p-tolyl-piperidine-4-yl-arnine hydrochloride,

(cis)-3-butyl-1-(3, 5-dichloro-phenyl)-piperidine-4-yi-amine hydrochloride,
(cis/trans)-3-butyl-1-(3, 5-dichloro-phenyl)-piperidine-4-yl-amine hydrochloride,
{cis)-3-butyl-4-methyl-1-phenyl-piperidine-4-yl-amine hydrochloride,

20 (cis)-3-butyl-1-(3-methoxy-5-triflucromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

(cis/trans)-3-butyl-1-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yi-amine
hydrochloride,

(cis)-3-butyl-1-(6-methoxy-biphenyl-3-y1)-piperidine-4-yl-amine hydrochloride,

25  (cis)-3-phenyl-1-phenethyl-piperidine-4-yl-amine,

SUBSTITUTE SHEET (RULE 26}



3-[(3S,4R) and
(3R,4S)-4-amino-I-(3,4-dimethox)r-phenyl)-piperidine-3-yl]-(2,5-
dihydropyrrol-1-yl)-3-yl-methanone, and pharmaceutically acceptable salts

s BeinéR 4. Compounds of formula | according to claims g-49:b3g45/013202
'selected from SUBSTITUTE SHEET (RULE 26) WO 2006/066747

PCT/EP2005/013292 -63 -62 -

(cis)-3-(3-chloro- phenyl) I- phenethyl plperldlne -4-yl-amine,

(cidArdiy B midihemeatyn=1.BehAys fipbeiahislpP dhiridinyl-4'-yl-amine,
(cis/traps)-3-(3-chloro-phenyl)-1-[2-(3,4-dimethoxy-phenyl)-ethyl]-piperidin
e-4(&H)-dniinghlgro-phenyl)-1-phenethyl-piperidine-4-yl-amine,
(cis)-1-(3,4-dimethoxy-phenyl)-3-m-tolyl-piperidine-4-yl-amine

hyd réscritessile- (3-chloro-phenyl)- 1-benzyl-piperidine-4-yl-amine,
((3S,4R)-4-amino-l-phenethyl-piperidine-3-yl)-thiazofdine-3-yl-methanone,

((3G74Rps)adrirandtiplphedih)-2-PeetylA)ipipdiidireyBaphitkjazolidine-3-yl-
methanone, 3-[(3S,4R) and

{3RA:SB4Zanhinook{Bylihe Bhy-gineritpiplerigietBy}piridine-4-yl-amine,
thiazolidine-3-yl-methanone, 3-[(3S,4S) and

(SR} 43 anvtiniphl L (G 4; Bhmiaibdwoysppray)piperidine-B-yHamine hydrochlonde,

thiazolidin-3-yl-methanone, and pharmaceutically acceptable salts thereof.

15.(Aspracgss dotothiel imnstagtnech ok £ @npolds ofdiaenia haseasieg oride,

any of 15 claims 1 to 14, which process comprises either a) converting a

compaiigs P1 tedarnmla Rl ¥-kh RMEHIGHIRL AR Rdnd g & chloride,
defined in claim 1, SUBSTITUTE SHEET (RULE 26)

(cis/trans)-1'-(3,4-dimethoxy-phenyl)- 1',2',3'4,5",6"-hexahydro-{2,3'[bipyridinyl-4'-yl-

10 amine,
((3R,48)-4-amino-1-phenethyl-piperidine-3-yl}-thiazolidine-3-yl-methanone,
((3§,4R}-4-amino-1-phenethyl-piperidine-3-yl)-thiazolidine-3-yl-methanone,

[(35,4R)-4-amino-1-(2-pyridin- 2~y1 ethyl)-piperidine-3-yl}-thiazolidine-3-y1-
methanone,

15 1-[(35,4R}-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-ethanone,

1-{(35,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine- 1-yl]-2-thiophen-2-yl-
ethanone,

3-[(35,48) and (3R,4R)-4~amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1}-
thiazolidin-3-yl-methanone

20 3-[(3848) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1]-(2,5-
dihydropyrrol-1-yl})-3-yl-methanone,

3-[(354R) and (3R 45)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-y1]-(2,5-
dihydropyrrol-1-yl)-3-yl-methanone,

and pharmaceutically acceptable salts thereof.

25 14. Compounds of formula I according to claims 1 to 13, selected from

SUBSTITUTE SHEET (RULE 26)



-64- with hydroxylamine or a salt thereof into an oxime of the formula OH
N CR2111 N 11 R wherein R' and R2 are as defined in claim 1., and
further reducing the oxime of formula Ill by catalytic hydrogenation or 5

Metedtetbsedy by a reduction with a metal hydride into the com(XERM6H13292
formula I; or b) deprotecting an 4-aminopiperidine derivative of the
formula HNZRP R2 IV R wherein R' anfi"R2 are as defined before and
RPE.js.anaming pratecing grou &)r_ 1.6, Bharmaceutical compositions
col?m%ri;i(ng acom omﬁ(? acgcordél)hh t%’%nif/l oFaec%%Pngﬂﬁg’ 14 and a
pharmacetically;acce agk gayrier and/or adiuvant. 17. Compounds
ac@grding#o a@hy o§ (r:?a?mes %to %ﬁnﬁ)‘? lfégeﬁéa*%eﬁ%eﬁglgctive
supstances, 18. Gompounds gceording.to an of_cf?ai 1 1o.14 for use as
thgﬁga%ggt&c%%%vce ?Lrgoft%rsl gr?c sigf he %ﬁeﬁ AN /'cgirél ! "Sﬁpﬁgélrsmé -
di$B888s which are associated with DPP-IV. -65- 19. Compounds
accordiné%to any of claims 1 to 14 for use as therapeutic active .

5 sulsétatided ot ekt shardp lopmgrsineot-sissaissdydanshlarde,
associated with DPP-IV such as diabetes, non-insulin dependent

didbErdR I rdetminoa b hatethipairsd discdsd thlsralidicobabryetheniior,

metabolic syndrome or (3-cell protection.
((35,4R)-4-amino-1-(2-pyridin-2-yl-ethyl) -piperidine-3-yl)-thiazolidine-3-yl-
methanone,

3-1(35,4R) and (3R,48)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yi] -
10 thiazolidine-3-yl-methanone,

3-{(35.45) and (3R,4R}-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
thiazolidin-3-yl-methanone,

and pharmaceutically acceptable salts thereof.

15. A process for the manufacture of compounds of formula I according to any of

15 claims 1 to 14, which process comprises either

a) converting a compound of the formula

O
R
I
1
R

wherein R! and R? are 25 defined in claim 1,

SUBSTITUTE SHEET {RULE 26)



5 20. The use of compounds according to any of claims i to 14 for the
preparation of medicaments for the treatment and/or prophylaxis of
diseases which are associated with DPP-IV. 21.. The use of compounds
according to any of claims 1 to 14 for the preparation of medicaments for
the treatment and/or prophylaxis of diabétes, non-insulin dependent 10
diabetes mellitus and / or impaired glucose tolerance, obesity, and/or
metaBBhduarardEns Qacaif theteetitio an oxime of the formula

OH

wherein R' and R? are as defined in claim 1,

and further reducing the oxime of formula il by catalytic hydrogenation or
5 alternatively by a reduction with a metal hydride into the compound of formula I;
or

b) deprotecting an 4-aminopiperidine derivative of the formula

HN’Rp

2

R
1V

!
R
wherein R’ and R? are as defined before and R' is an amino protecting group.

10 16. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 14 and a pharmaceutically acceptable carrier and/or adjuvant.

17. Compounds according to any of claims I to 14 for use as therapeutic active
substances.

18. Compounds according to any of claims 1 to 14 for use as therapeutic active
15 substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.



10

-65 -

19. Compounds according to any of claims 1 to 14 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV such as diabetes, non-insulin dependent diabetes mellitus and / or impaired

glucose tolerance, obesity, and/or metabolic syndrome or B-cell protection.

20. The use of compounds according to any of claims 1 to 14 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.

21. The use of compounds according to any of claims 1 to 14 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, non-insulin dependent
diabetes mellitus and / or impaired glucose tolerance, obesity, and/or metabolic
syndrome or f-cell protection.

deodkk



