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4- Am nopi peridi ne Derivatives The present invention
relates to novel 4-am nopiperidine derivatives, their

wonefiecsur e and their use as nedi canents. | n PCTI/EP2005/013292

particular, the invention relates to conpounds of the
formula (1) wherein RL is sel-dcted fromthe group
consi sting of phenyl, unsubstituted or nono-, di, or
trisubstituted, independently, by |ower alkyl, |ower
al koxy, phenyl, phenoxy, hal ogen, or | ower

hal ogenal kyl ; napht hyl, unsubstituted or nono-, di, or
trisubstituted, independently, by |ower alkyl,

hal ogen, | ower hal ogenal kyl, | ower al koxy, phenyl or
phenoxy; tetrahydronaphthyl; C3-7-cycl oal kyl;

- (CHR3) m phenyl , mhegzin nLis.é .0r.. 3 and phenyl

bei ng unsubstituted % €11 e Deri%itind ubsti t ut ed,

i ndependently, by |ower alkyl, halogen | ower

hal oGaaatdsstt invention relhtesomoveheaylinaripgidnedsrivatine, their
el ected from hydrogen,

\fl\l%a\%({el?e{ca rg%l& ale&ﬂ%g%ﬁggﬁ%%g%?h heteroaryl, wherein n

is 1l 2 or 3; -(CH)n- heteroaryl wherein nis 1, 2,

and Frepastigulas the invensin relags to gpmppyadanfithe fpragla (1)

i ndependently, by |ower alkyl, hal ogen, |ower

hal ogenal kyl “or | ower al koxy:NBs0O) -CH 2-phenyl, with

phenyl bei ng unsubstituted orJnmonog? di, or

trisubstituted, independent 'ower al kyl,

hal ogen, | ower hal ogenal kyl r al lgoxy, phenyl or

phenoxy; -C(O -CH 2-heteroa «and -C(O-CH

2-heteroaryl, wherein heteroa[Y is nono-, di, or

trisubstituted, independentlyR by | ower aIkyI

hal ogen, | ower hal ogenal kyl or | ower al koxy; and

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.7-cycloalkyl;

-(CHR’)y-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;

-(CHy)p-heteroaryl, wherein n is 1, 2 or 3;

-(CHy)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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Ris selected fromthe group consisting of |ower
al kyl, | ower hal ogenal kyl ; phenyl, unsubstituted or

wWoRoweAe67dT , or trisubstituted, independently, PYT/EP2We5/013292

al kyl, hal ogen, | ower halogenalkyl or | ower al koxy;

napht hyl , unsubsti t ut ed-or noné di, or
trlsubstltuted ndependent |y | ower . al ky
hal ode®) @Hwhew&m@gﬁhwwelas unt}tbétltua¢4<<ef>€9°n0- di, or

het efr%ﬁBMituteld”f‘ﬁ'd@ﬁéﬂd%ﬂtﬂ gy Riwerangt, haldigen,8wer halogenalkyl, lower
tris gstlt ? |ndegﬁndently, by Iomer al kyl ,

haloa-ﬁﬁ’P Wt OhRh al kyl or | ower al koxy; . COOH;

-C(O - NR 4R5; mhereln R4 and R5 are | ower al kyl or

toget(b(e])-@HHmeteharyﬂi;nmcbgen atomto which they are
attached forma 4-, 5-or 6- nenbered het erocycl e whi ch

g a;g@atﬁ %etevéaltrgﬁ 5&%@{&% e&t Bf@ﬂh@mmeer

ceut accepta gy
enzyirdepensieptly.dyil ow@r kvl dstogens E@erahaﬁiom EOW%I ;and
abbreviation for "Enzyne Conmttee" of the

RhisqeRakd aoal thdpraip enswiigetenm stry this enzyne is
abbreviated in the fO||0MAng as DPP-1V) is involved in

t he ul ivities of several hornones.
In p V%?&@ng # '?q%egrading efficiently and
rapidly glucagon |ike peptide 1 (GP-1), which is one
of t hhenyhsinsplstierted st menbatdarordfisubsttiteds insependaniign
and ﬁf?ofvfet' a4, hLlBgéxP '15%?%18@&411&1%}8%& RRbept ate the

effec gendus G_P- and lead to hlgher pl asma
i nsulin concentrations. In patients suffg fr
Ehen

i npaPrRiYhyh RS UEAdEGT IR0 -5 el OF {Fpsubgitpie dent , by lower

el | bikyls halbih &fwe hakFenallgs bt lowee alkegpt r at i on woul d
noder at e t he dangerous hypergl ycem a and accordi ngly

reduce the.risk, of ssue dampge,

i nhi BFEERL lhwgb%ggﬁed SIESE 23 e usg%gtggfghgﬁjtenggfc}} 4 By lower
t he hmghhdngmhhﬁMﬂﬂphngﬂq@bukNGEaﬂ@KBrance and type 2

di abetes nellitus (e.g. Villhauer, W08/19998). O her

rel atgggig.ate of the art can be found in WD 99/ 38501
DE b

-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-or 6- membered heterocycle which may contain a further

heteroatom selected from O, N or S,

and pharmaceutically acceptable salts thereof.

The enzyme dipeptidyl peptidase 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-IV) is involved in the regulation of the activities of
several hormones. In particular DPP-IV 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-IV inhibitors have been suggested as drug candidates for the

treatment of impaired glucose tolerance and type 2 diabetes mellitus (e.g. Villhauer,



10

15

20

25

30

19616486, DE 19834591, WO 01/40180, WO 01/55105, US
6110949, WO 00/ 34241 and US6011155. W have found

woweloe@dPP- 1V i nhibitors that very efficient| yP¢DRPI005/013292

pl asma gl ucose | evels. Consequently, the conpounds of
the present invention are usefdl- for the t r eat ment
and/ or Bro hyl axi s_ of dlg@etes

008/ egR s e e Dh e pEec e pRan Rlsh%y38501, DE

um@%@@mi%@@sﬁ ob e1/a0Tsn, WA omislloammnew WO 00/34241 and

g@g&i Egns wherein the anpllflcatlon of action of a
normal |y inactivated by DPP-1V gives a

therapeutic benefit. In addition, the conpounds of the

pr es &Vt haive fentd roveLBAP-AV sohibisorsshet very efficientiplomier plasma glucose

gte (?Jns@%&ﬂﬁ%‘l A& 'cémgf)urﬂﬂ%?'tﬁey <5t aReh#isn %é%éﬁm%’r the

1 on t ol nmune seases such

itmaurmmmcypy prankalaxsio disberes SREEgalY Rqnsingekin } dsmenrlpns diabetes

$6d1860kh&RR ImpRded ﬁéﬂl@i&éﬁn@r hdWvelt ASoth&Qdontitions wherein the
UIcrrrosa Mor bus

ifratioarnfgrtig ok bRl gﬁ yﬁé?l{ﬂ Yﬁ%hssiwa%@?gﬁlﬁ i%a%s ArifjFrapeutic
bsdditia addition, tHeawonipoangs efthapraentdfivehltibs chmelaibe @skd in the
I};Fgmgyggei% gn%/c I %g&;%ﬁyfa&? q rfﬁggltygr\g}gﬂzaﬁghg J}ﬁd{’) %’ gnééllq;g%)tection,
briismuandipasss suhes @dlwenamoy bowe dlSF%ﬁet dnsephwliéls petaialis
gag%?i%}Q§n8féh&nﬁa f ﬁ%Itlsl @81@@4Uﬁ&rﬁﬁnh@ﬁbﬁks@fbhﬁspsonasm, lichen

I uretic agent he treat ment and/ or
plaayhynd(RT Berdgn RYQsEAte %F%@P hyuhes 5@8?@&!4; myjhadso be useful for the

?ﬁij}r@M?f Afbg (raeqm&ﬁﬁﬁﬁuﬂdaéﬁekh@kyﬁammtor|fmoﬂhe\pe@enung
apeuti C n ar maco | Ca

R B AR B OV TRAGHART P AT APY P s s eiogne
iFarhemt@x thetombpanndcdkhatesas imvedtibh oavia hliab dioyetic agent and

o RecRlenk ATORE BROERY s KPR RaBe TP ES The U

as well as the use of
t he conpounds of fornula I in accordance with the
i nvehinegpectadly, e eaorrouas afide preseriinventiosrexpibitiayyaged

Qlfler dﬂ?ﬂtl@faﬁﬁ H%ﬁdc%ﬁ%ﬂ:ak dfertRE Qorhﬁ&@&% bt\h@{' }DPPf—I‘V inhitors
tion orresp ondln a%cane S.
SoAWRyR G %rh SPSLASEE: T HRRIPIOL B fﬁl@acag’f“?‘ﬁ?s é??éoaé{ﬁléabélétéf
forth to illustrate and define the neaning and scope
of t li¥hjacty 6fake pteseritEnweation ke desmiunde of foemiutwlentd their production,

QE Well B the use of the compounds of formula I in accordance with the invention 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

define the meaning and scope of the various terms 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



In this specification the term"lower" is used to nean
a group consisting of one to six, preferably of one to

wo ome/06@mbon aton(s). The term "hal ogen” ref er BCT/BP2005/013292
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fluorine, chlorine, bromne and iodine, wth fluorine
and chl orine being preferred -Nost preferred hal ogen
is chlorine. The term"al kyl", alone or in, conbjnation

mrbﬁn atomes The S 1oV ERBTL 41 CastSGAISHE B ImeqrapigAtion with other
RRIpE, rlerarsghsal Iﬁ'ﬁ‘ltlch%tabkl §tadiglet- @gﬁﬁﬂ@hb@d&yﬁﬂ@%ﬁ{dﬁk&hofone to six
IC& or one 1.0 on ,ato re
S0e7 ombn et oaf 6%%%“ FPen giipei s huBey @i liied by
tr:ﬁ:ﬁ&dﬂ’ sholm aginethyl, elyl nt-promyf isopmpyhlnklylhtyl e-foutyl isobutyl, t-butyl, n-

BF%W é% Héirlgr?lt gﬂgrygr -eth \gt[}gérx{ka@ne%ﬂe "P‘r&ij@ha%iélg\rrrer alkyl residues

ammvthylefmhyl,ammpwl anll edutds wish setlyl bmg esnesigRy aredersed-
preferably one to four carbon atons. This termis

f ur t Abe tesme r}@wr:rfha&gewkrl Atifera e e aigl gretlhwhereélr Atpast one of
%eﬁﬂﬂp&ens bPRR '1(?’&9 ﬂ(ryrg%r%HFXJ reiﬁlcpd‘f)?;]a halbgé?péibr‘ﬂ greferabl?f fluoro

npenty exyl
an qlﬂpm mqskpref@arelréugrm ém@get e nrqurredrlewdleré@,geaal@rl groups are

@ﬁ@éﬁ%xg‘%ﬂ?yy diflgbrBhi _tljﬁteporﬂetg Latld ch¥rbietiBA, Q\\i{h t*i’ﬁ]u@gomethyl

especi preferre e ter ower hal ogenal kyl
befgrespeciellpprafeneed. al kyl group wherein at |east one of
t he hydrogens of the | ower al kyl group is replaced by
a hal ogen atom preferably fluoro or ch

pr ef dbakirin faﬂlggg;y’g reforsrihigre BRI of e,rwléeaelp & mfsfhe term “lower

Qﬁdoﬂﬁ’eﬂéﬁlr;kﬁb' the E;ﬂHfiﬁR &Dﬁwﬁﬁzfeﬁrh ROiTs %Wértaﬂky,l Examples of lower alkoxy
di fl uor onet &gom chloro

B T R PP b S SERRET 2 5B Bh B R Rk heion:
‘vattkuthoxy béing Ssgema]ﬂyh[&e@n@:dp R-O, wherein R is
aIkyI The term"| ower al koxy" refers to the group

| koxyﬁ guou p@agrﬁ%&ﬁ Ok 6&%8 )ﬁcl(l)@%yl” I%Eéggg)l’ aerglrogf)\glélw%ﬁrbocychc

|rgcbpqd@ 95 tomgvmgﬂrbq%qjgmp oS e 1h &3 eéféyfmwi%/qd by radicals such
Cy gal gﬁ’l szglo%ﬁgﬁ Cdyélblhéﬁ ! §fcRhe@fl and BRISIRDHE, with cyclopropyl and

ycC oaIkyI refers to a
%FWH%HW36 I|c radrcal of three to seven
carbon atons. This termis further exenplified by
r adi Gak $erﬁﬂﬁ’(ét&3a©}l’crlefam topyllaromytit Bbort 6+mentbecddopemivizich can

grl[pgﬁg oraya(rjrﬁrr}écs!elg hg&) IErX%x mWo%«]:'h %‘y&éeg%xa%flsuﬂﬁ% such as furyl,

yndyl 1,2-,1,3- and 1, 4 dlazmyl 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
nitrogen, 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
form a 4-, 5-, or 6-membered heterocycle which may contain an additional heteroatom
selected from O, N or S” means that R* and R® together with the nitrogen atom form a
ring such as pyrrolidinyl, dihydropyrrolyl (pyrrolinyl), piperidyl, imidazolidinyl,
morpholinyl, piperazinyl, thiazolidinyl, thiomorpholinyl, with thiazolidinyl and
dihydropyrrolyl being especially preferred.



The term "heteroaryl"” refers to an aromatic 5- or
6- menbered ring which can conprise 1, 2 or 3 atons

wa@eloeot@d? from ni trogen, oxygen and/ or sul phupCEHERI00RE13292
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furyl, pyridyl, 1,2-, 1,3- and 1, 4-diazinyl, thienyl,
isoxazolyl oxazolyl |n1dazoly5' or pyrrolyl The

term' heterparyl further refers to R%c yclic aromatic

gr oupe eamp mhermerentignlly acesptable sHlsprisaptaaces safor thgcompounds of
WhtinGtla O &vifl inBRkaRiclor RYSartedti&itR b dhyblrochl®ic &1@,t}9'ﬂiz‘obrom1c acid,

S o e|c3:1té1 dﬂflélg}}r?}ﬁr;ilfch; ngmho X?Q?H%QPF% %g% hglrgﬁ g%ll dmalse’nc acgl acetic
kitﬁyﬁﬂnheﬁ‘loafcmtdcmngi@cﬂl,ﬂmtsnﬂ@i’clcasnﬁhglesmlpﬂo)ﬂnlc ayid, salicylic acid, p-

?{z}ef lile [ {Jle g&ﬂl%za% L ﬁ){%% (O Wﬁhaarrg nEH ltcg&%/ 40’ hvﬁ’rye%é)%¥£mﬁ§] ®referred
ddm}be«idme\f@mameme}eamwwm hvdméhloarlw hygpobromides and
ISR, O b R sy

5-, or 6-nenbered heterocycle which may contain an
additional het eroatom sel ected from O, N or S' neans

t hat 4and R5 together wt itr atomforma
ring é‘ﬁé"lﬁveggoﬁ)??l? f‘?oo‘?%ﬂ’oungils Hgﬁlﬁg qg?{jl

(pyrrolinyl), piperidyl, imdagzolidinyl, norpholinyl,
pi perazinyl, thiazolidinyl, t ‘o:orgholinyl, W th

t hi azol i di nyl and di hydropyrralyl Béing especially
preferred. The term " pharmac :$=

|y acceptable salts”
enbraces salts of the conpo pf fordmula (1) with

i norgani c or organic acids stogfras hydrochloric acid,
hydrobrom c acid, nitric acid,| sul phuric acid,
phosphoric acid, citric acid, R'or ni ¢ aci d, mal ei ¢
acid, acetic acid, fumaric aC|d succi nic acid,
tartaric aC|d nethanesulphonlc acid, salicylic acid,
p - 9@1 esulphonlc acid and the Ilke whi ch are non
tOXIC to living organisns, Preferred salts with acids
R'ds febactealtfeam tgegreap eensigingradt es, hydrochl ori des,
hydr obr om des and nethanesulfonlc acid salts, mﬁth

hydr (niﬂ'éh # hﬁlﬁfbst@t@te{dg)r%&%ﬂ id I t}?i%fc{]sﬁfit@cﬂ 1nd_d'1h%ndently, by lower
I nve r es 1.0 C oun e.10r
ey v Sy el PR et 10Bh e Befh

phenyl, unsubstituted or nDno- di-, or
tri SLrbphtHyutlﬁﬂubsltmdecﬂ)endmbl- )dl- by thisabwetituted, independently, by lower

alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy;

tetrahydronaphthyl;

Cs.7-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;

-(CHz)n-heteroaryl, wherein n is 1, 2 or 3;

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



al kyl, | ower al koxy, phenyl, phenoxy, hal ogen or | ower
hal ogenal kyl ; napht hyl, unsubstituted or nono-, di-

wW@rotb06@whst i t ut ed, i ndependently, by |ower aIPcwEthymsmn
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hal ogen, | ower hal ogenal kyl, | ower al koxy, phenyl or
phenoxy; tetrahydronaphthyl C§‘7 cycl oal kyl; -(CHR
3) m phenyl, wherein mijs , or 3 .and, phenyl heing

uns utfstQ )t GHeheryl ﬁ@ﬁla)phelml belag upsybstipged ?W@&o 1, 01

I ndeﬁfsnsﬁﬁh{em, 1nE¥pén@éﬁ‘ﬂy,%|yKerr Allgl, ®gR¥gen, | lOWEL halogenalkyl, lower
hal ogenal k r al koxy, phenyl or phenoxy and

wher gpgdPﬁ Peident |y sel ected from hydrogen,

| ower al kyl or phenyl; -(CH 2)n-heteroaryl, wherein n
is JJC@JB@Eﬁﬂmkiﬁkvmamdheteroaryl, wherein nis 1, 2,
3 and heteroaryl is nono-, di, or trisubstituted,

i nde%@?ﬁf—]{r\hete??( lo ﬁegA ﬁé‘cgroamgs%&'ﬂoz !ip\'ﬁ{rlsubstltutﬁd

haloge oXxy; - ep
phenipd epesd g by e allof éwlfeﬁendﬁ%thal%en br lower alkoxy; and
trisubstituted, independently, by |ower alkyl,

Rais(%gl@&edﬁ@‘ﬁ/ﬁﬂlegadlggﬁﬁ@isﬁﬁ bof | ower al koxy, phenyl or
- het

phenoxy; - eroaryl and -C(O) - CH

2- he eroa i re|n eroaryl is nmono-, di, or
tris gﬁmr Nﬁg ntly, by lower alkyl,

hal ogen, Iomer halogenalkyl or |l ower al koxy; and R2

i s sphegleustbstmteher gromop dons usubstifutsd, indapendanthy| |
| over,y, WeQQE&EBKIX%en, RRYSHalo éggg;ﬁ s&rllgw&em(&zg mono-,

di-, or trisubstituted, ind ently, by | ower aIkyI

hal I hal | kyl
ngpggy‘eﬁr}}thy S\\:\\g{hlbgt%il? fcggn%q){o néﬁgorltg stltlgia(? 1Xc'1ependently, by lower

tri sulkgk hilog@dloventelogadaint] of lowet dlasgs al kyl ,

hal ogen, | ower hal ogenal kyl, or | ower al koxy;

het ef oar unsu uted or

tris %tgfc%{)at ?t%?%'d F A0S ygo t{lSLﬂ)Stltutgc{ 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-or 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, phenyl or phenoxy;

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



al kyl, hal ogen, |ower hal ogenal kyl, or |ower al koxy;
-COOH, -C(O-NR 4R5; wherein R4 and R5 are | ower al kyl

werotbogather with the nitrogen atomto whi ch tPEyER2085/013292
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attached forma 4-, 5-or 6- nenbered heterocycl e which

may contain a further het er oat'dm sel ected from O N or

S, and harnaceutlcally acceptable salts thereof. In

prefe@} é@ﬁﬁ@ﬂﬂd@ FENTHS IfFdsent invention, Rl is

sel ected fromthe group consisting of phenyl,

uns ub@IH D) pHhedroaryl ywheein rdis 1,0orQrant Mlﬁu]h)ﬂéﬂohtyﬂ etbno-, di, or

i ndependent

hal ogré Ft&?}ke\é llngg\%?}ldy\?lﬂ\é ligw ral %%?o%%ﬂ 18\\{3%1!’ halogenalkyl or lower
naphtllgky; unsubstit ut ed or nDno- di -, or

trisubstituted, independently, by | ower al kyl,

hal ogem).- he 'w&ﬁ@ﬁk *belntggﬁﬁxbsam@wr nﬁh@nﬂi o@r
phenoxy

b
Wi t hty p%*ﬂbﬁ‘}‘lm%‘einﬁlﬁpmag‘éth')’tlﬂw g hr%ﬂ%m o Rgfeehalkyl, lower
tri suleky,tipheed or bhelependent |y, by |ower al kyl,

hal ogen, l'ower hal ogenal kyl, | ower al koxy, phenyl or

sheno PRI By 5 PLosem (T,

2)n-heteroaryl, wherein nis 1 or 2 and wth
het er@@yﬁmﬂmﬁroarw, witbrheterpaybspneutlegor trisubstituted,

i ndepeq gg{g Anﬁy,o@noly%ky%ﬁg{%en, 16%09&%1—1@1 or lower alloxy.

hal ogenal [ ower a henyl, with
phenyl being unsubstituted or nono-, di, or

trisubstitute ndependent | r alk
hal o§&¥ grpwﬁprﬁ%rrs SREPRYTAS ?fcﬁv%ﬁmla %%dmé A HFIPTEEnt
RReAXY are 1868 coSipodmidstvaticpen W' is sallecked GoB) tM@Hroup consisting of

2-heteroaryl, with heteroaryl nono-, di-, or
trisubsti it ent
hal og:?;en &nsggstll,t]qug o ?xﬂ%{ ch or sdvlﬁer{ﬁg fkrﬂébendenﬂy, by lower

alkyl, halogen, lower halogenal yl lower alkoxy, phenyl or phenoxy,

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.

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.

A further group of preferred compounds of formula I are those, wherein R'is

-(CH,)q-heteroaryl, wherein n is 1 or 2; or



One group of preferred conpounds of formula I
according to the present invention are those

wa@ovpoeiTds, wherein RlL is selected fromthe grBOPEP2005/013292
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consi sting of phenyl, unsubstituted or nono-, di
trisubstituted, |ndependently %y | ower aIkyI
hal ogen, | ower hal ogenal kyl, | ower al koxy, hen I f
pheno()@Hz nbpﬂqtqm;w ?f§HUStS|1tQ§t2é’dldth}#B‘Ffélan imOHOorr 1, or

tri S't@sﬁfb's‘&t%e%dmde ?Qﬂllb\)&er 21| HalEYen Aot halo enalkyl or lower
hal ogen, | ower ogena kyl, lower al koxy, pheny %

phen XY-and - (CHR 3) m phenyl, wherein mis 1 or 2 and

wi th phenyl being unsubsti t uted or nono-, di, or

t ri sPbsfeirtdihererobyyl isandolyboiqyxidyland wherein R3 is

hydrogen. Especially preferred are conpounds of

for . s phenyl nono-, di-, or
tr|gg%g%ﬁfd¥Q§%gkﬁgg%g%dentIy, by | ower al kyl ,

hal ogen, | ower halogenalkyl | ower alkoxy, phenyl or
phenoxy. Mre preferably Rl is phenyl di-,or

tri sdbepreigied apR cqrpR@tids ok fxpulagy e Bleﬁs ng

3, 4-di met hoxyphenyl or 2,3, 4-trinmet hoxyphenyl being
"?S]E -Q(@f ejﬂ‘zquenﬂ fsithtpgienyldeigmneibgiteted of etnogrdionmds
0

2) n- ﬁg%ﬁ@%ﬁﬂa ln%g?éqnﬁlya\rl]@}lelgwir a(])js%,zhﬁ%%e%qé'ﬁrer halogenalkyl, lower

2) n- labtoay,gpheyyl orwheneiynon is 1 or 2 and MAth
het eroaryl nono-, di, or trisubstituted,

|ndep€ﬂgF@§¥mKiQ%? wer al kyl, hal ogen, |ower

haloge wer alkoxy Preferred heteroaryl is

|ndoI pyri dy r in s, 2. ;Also

pr ef P‘écéla éiﬂ’éef%ﬁ‘%)é‘i? ong aﬂangc&ﬁkﬁéﬂz HhigRvh o
-C(O-CH 2-phenyl, with phenyl bei ng unsubstituted or
nmono-, di, or trlsubstltuted i ndependently, by | ower

al kylIn plﬂ&h@gbdfnmp@vmis dfidheqgeseat fybntidoW&iis selekied from the group
e phenoxy; or -C(O-CH 2-heteroaryl.

-, Or

con51¥t1n

lower alkyl;

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

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

-C(0)-NR*R’, wherein R* and R’ together with the nitrogen atom to which they
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 R*is

phenyl, unsubstituted or mono-, di-, or trisubstituted, independently, by lower
alkyl, halogen, lower halogenalkyl, or lower alkoxy.
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Especially preferred are -C(O -CH 2-phenyl and C(O -CH
2-thienyl. In preferred conpounds of the present

WO pwefsd7an, R2 is sel ected fromthe group consPGI/ERPIPO®H13292

| ower al kyl; phenyl, unsubstituted or nono-, di-, or
trisubstituted, independently,%y |ower alKkyl,

hal ogen, | ower hal ogenal kyl, or_|ower al koxy; .

het eFepeeiplly prefrstadore thase gorapounsisof forgpula hwherein R” is phenyl or

Eﬁér@qj BRhb!, Wi ey tideRandenlkyendeytly, B9eswalakiyl or halogen.

al dgen, | ower hangenaIRyI, or | ower al koxy; and

-C(O-NR 4R5, wherein R4 and R5 together with the

ni trqgen omto which they. ar ttached,.f.orm a

5. e EaTeREd B SEIRBn IR TRy TCURTER A f ur ¢ her

het eroatom sel ected from O, N or S. Especially

pr ef beterdrdrunsobstipoted s nudfnof alined taisibstifited éndepRadengly, by lower

| . iy : ' | )
A P LR 45080
isysislyl enthieaylbeRm ¢speqilbyrppeferrgtisubst i t uted or nono-,

di-, or trisubstituted, independently, by |ower alkyl,
hal ogen, | ower hal ogenal kyl, or |ower

al koryrthaRe efeplell YrddopkRiunds ofoemiuhds eheetpRUsds  of
formula I, wherein R2 is phenyl or phenyl nono-, di-,

ot ogeit PRRab Y shgtein REGRER ISR h o A Ehe dibin Bhwhich they
wher e@'erattR@l'leidsfohataéir-mrqbleredlhﬁ:gﬂnb@[detwhlgl@]m@y comnin a fugiher
or t ﬁllel%?bgfc;ﬂlgéﬁﬁg? ﬁb%%y‘&?@m ly, by lower alkyl,

hal ogen, | ower ogena , or lower al koxy, with
conpounds, wherein heteroaryl is pyridyl aor _thienyl
bei ngsRes ﬁp@ﬁf¢rye%réﬁweep?<¥smfrf?wla Ew‘@?eé?lilé%d %re
conpounds of formula I, wherein R2 is -C(O) -NR4R5,
wher eC(O Rhiaotdiyl sogeidledihydrobyirblgl.ni t rogen atomto

whi ch they are attached form a 5-nenbered heterocycle
whi ch may contain a further heteroatom selected from

Q NE%mp'Qiés of compounds of the formula I of the present invention are the

following:

(cis)-3-butyl-1-phenethyl-pip eridine—é&-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-yl)-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,



Especially preferred are conpounds of fornula I,
wherein R2 is -C(O-thiazolidinyl or

wo gjoapectihydr opyrrol yl . Exanpl es of conpounds pET/ER®05/013292
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formula | of the present invention are the follow ng:
(as) -3-butyl - 1 phenethyl pi perlddi ne- 4-yl - ami ne,
(trans)-3-butyl -1-pheneth I-plperldlne 4-yl -am ne,
(gyms;éﬁblmtyl 11(4t¥éﬁ29¥}’ phesabiriPeradine v vlamine
ffrapsJ-3-butyl -1-benzyl - pi peridi ne-4-yl -am ne
E(I&J/nanblalwtyl 11361, 8+ éthth9lro3nyphrhdbdy bl -piyd epilih &l 4 yb-adhrie

#Vggﬁgwngebutyl-l-[z (1 Hindol -3-yl)-ethyl]-piperidine
4-yl am ne,

f(dis)-3-Butyl (3, 4-Cﬁlﬁ€(f®X%~Phém6él-hipcyidme4ryh—ami}ﬂe)}wétcwquride,
piperidine 4-yl am ne, (trans)-3-butyl-

?raﬁtf?%%%ﬁﬁt(g i(ﬁuﬁg;ﬁgw phérbﬂ))-plﬁtzp&h]e 4—yl amine hydrochloride,

yl-1 - :
C(:;zlp)s J—ﬁgﬁfg lJllt ?rb'?TY @Eprelnrdretehég )§7 a%?r?e%ydroc%o@%l di ne-4
ransJ- 3-butyl -1-(3,4,5-trimethoxy-phenyl)-pi peridi ne-4
-(angrB-beryRy daphttateni-2igl-piperidine-4-yl-amine hydrochloride,
fdsJ- 3- butyI-I-(4-phenoxy-pheny|)-piperidine-4-y|-an1n

o MRS Pt Peiophilaidt BB ARRUREONbahirR HRF M e
(5,6,7,8-tetrahydro-napht hal en-_1yl)
| piﬁbébht?ilﬂe@%yzdémmbh@yﬁrrdemfbrlﬁﬂce}’l -amine hydrochloride,

(czs)-3-butyl-1-(3,
4] %ﬁ Ye4pbiR o3 -t R RSO itk R@-pheil efigine-4-yl-amine
A g gp orlde (trans)-3-buty I}#{ *)@ql v
LY BQy phenyl)-pip er|d|ne 4- yI am ne
hydr ochl oride, (cis) -3-butyl-
Iﬁhﬁ@hﬁhﬁhep{awypﬁmﬁﬂhmHHVM@nﬁ&ﬁWdHnbhmﬁhydrochIoride,
("transJ- 3-butyl -1 -napht hal en- 2-yl - pi peri di ne-4-yl -a

or G ori dg.1 )
r}?mn%djrﬁ&tll}i 1% goq‘?l %?%1241%%;}2 ain ﬁF Bg(?n%%%loﬂyd rochl ori de,
asj yl-1-¢( 4-di_chl or o- phen
(545/}3éﬁmaflﬂeC345-§1lchbﬁPrféleﬂW&P&qmdé?q él@fl-aremse hydrochloride,
)-3-butyl-I1-(4-chloro-3-trifluoronethyl-phenyl)-piperi
dicRRratts)y3-batyil-ne(3pLeichlond-phedhd)-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-butyl-1-(3-methoxy-5-trifluoromethyl-phenyl)-piperidine-4-yl-amine
hydrochloride,

(cis/trans)-3-butyl-1-(3-methoxy-5-trifluoromethyl-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,

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



5J- 3-butyl -1 -p-tolyl-piperidine-4-yl-am ne
hydr ochl ori de, (trans)-3-but gl -

wo 2etad7yt - pi peri di ne- 4-yl -am ne hydrochl ori depCT/EBH05/013292
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)-3-butyl-1-(3,5-di chl oro-phenyl) - pi peridi ne-4-yl-amn
e hydrochloride, ('cis rfln5 -11-

) -3-butyl -1-(3, 5-di ch] oro-phenyl ) - pi peridj ne-4-yl -amn,

& trm&d—ﬁd@q:fy]oH(@gpethoxy—mphenylé- ly-plpendme—éi—yl—amme hydrochloride,
S)-3-butyl -4-net hyl -| - phenyl - pi peri di ne-4-yl -am ne
hyisttragd) 30bi1§8 1 -Benzhydryl-4-yl-piperidine-4-yl-amine hydrochloride,
5)-3-buty|-4-nethy|-|-phenyF-piperidine-4-y|-an1ne

dr.ochl ori.d o .
?%gjggﬂﬁﬂﬁ§T§#@¥@9%€Eﬁ8§§@§%¥k? Hifor omet hyl - phenyl ) - p
peridi ne-4-yl -am ne hydrochloride, s/ ra
Sira®) Buplydnyl-1{rhenethplopiperiding-4f Ylerorisget hyl - phenyl ) - pi pe
ridine-4-yl-amne hydrochloride, ( 's _
r(agsﬁpﬁerh/wwﬂ;e-d Cyipkoingxmlyipinpge] di ne-4-yl - am ne
hy rochlorlde,ZZ'dsllr

sJ-3-butyl-1-(3,5-his-trifl uoronethyl-phenyl)-piperid
sk 3ol PR e tral oG- S bty 1 1
- met hoxy- bi phenyl - S-y~- pi peri di ne®-yl - am ne
Hyisitroes)iroethylle] '(pheanthyl- Bs2hsit4y,656' hexahydro-{2,3'|bipyridinyl-4'-yl-amine,
(6- met hoxy- bi phenyl -3 -yl) -piperidine-4-yl-amne

f [ ). 1 I 1 1. RN .« qe Al .

S PE ok Bhen | mpenethy piprridinsitabamine. o 4 1 am

i ne hydrochl ori de d%j-S-phenyi-,, .
1ogtereth(A-ppepheanhel-eyayl-giesiding 4ryl-amine,

psj - 3- phenyl - | - phenet hyl - pi peri di ne-4-yl -am ne,
((dﬁﬂw&r){ﬂﬂ@M{eth}&—-ﬂheﬂ)zlyh—-bréh@;egﬂ'iﬁéritﬁnél-tl%ﬂ-aﬁﬁhﬂe, r

psJ- 3- phenyl -1 -benz7l - pi peri di ne-4-yl -am ne,

T PR A 85858 Mo ool pisdine -1,
(' dsJ-3-(3-chl oro-phenyl) -1 -phenet hyl - pi peri di ne-4-yl -
dtrivese- 1-benzyl-3-thiophen-2-yl-piperidine-4-yl amine

Ccfs/frapsJ-3-(3-chl oro-phenyl)-1-ben2yl - pi peri di ne-4-

Lis )edTbR8lyl-1-(3, 4, 5-trimethoxy-phenyl)-piperidine-4-yl-amine hydrochloride,
R Ak R i e i A o

m ne, fcisJ-3-(3-chloro-phenyl)- 1- [2-(3 : .

T U OAGT bty By Y DR Brrdie S-amip bydrochloride,
ftrapsJ-| -benzyl - 3-t hi ophen- 2-yl - pi peri di ne-4-yl am ne
(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,
(cis/trans)-1-(3,4-dimethoxy-phenyl)-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,

(cis/trans)-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,

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



(cz\)-3-o0-tolyl-1-(3, 4,
5-tri met hox7- phenyl) - pi peri di ne-4-yl -am ne

wogasocithoride, ( rans)-3-o-tolyl | - (3, 4, PCI/EP2005/013292
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5-trimet hoxy- phenyl) - pi peri di ne-4-yl -am ne
hydrochl ori de, (cis/trans)-3- 01¥~Ig\-l-(3 4,

5-trinethoxy-PhenyI) pi peridi ne-4-yl-a
HySAB L Ht aoningel - (2-@3yidin-2-yl-ethyl)-piperidine- 3 yl] thlazohdlne 3-yl-

Redizhohd, 4- di met hoxy- phenyl ) - 3-mtol yl - pi peri di ne- 4-y|
-an1ne hydrochlorlde

hgf %I?f g 3 éﬂh%%ﬁcgp?-é— apb 1per1cﬁne })ﬂ nyl e(’Hxanone,

(' ds//ranSJ-I-(B 4- dlnethoxy phenyl) 3-(3

438 4R tyaimipb Sathiaz idies- B crerbendl) yipeaidime 1-yl] -2-thiophen-2-yl-

qégﬁochlorlde (cis/trans)- 1- (3, 4-dinethoxy-phenyl)
-nEthoxy phenyl ) -piperidine-4-yl-am ne

hydr ochl ori de

pi [&ﬁsSHRc)fanlds(pRr‘LSéé yuigpriet H34[igrewyr pheng)-ethyl]-piperidine-3-

gﬁ%®§§hcgaﬂhexahydro [2,3"]bipyridinyl-4'-ylan ne,
R,’4S) - 4- am no- | - phenet hyl - pi peri di ne-3-yl)-thiazol i

in

?z éz%ﬁz)apﬂ?génﬂgg‘-‘lﬁ‘ﬁ‘l’ﬂgﬁé (ririprberr B ipes s b

chisvelidiny b-ylretidtharame, [ ( 3S, 4R) - 4- ami no-| - (2- pyri di n- 2-yl

-et hyl) - pi peri di ne- 3- yI] t hi azol i di ne- 3-yl net hanone,

A apd (3% e e eemeRy Ty R

d]hyérqprngI Bi-3rAmegthanone,

| - [ (3S-4R) - 4-am no- 3- (thlazolidine 3-carbonyl) - pi perid

%;4%0' drrdZ(sRmSmhaﬁm% MK%EM@?E@@XY §%<Er( | 1@8%1;1&1@]95-;71] ~(2,5-
[ 0X en i pe

F‘} 01'3 Ylg—gx@#‘%tﬂ%&qn& ‘g‘E[ ( 3sy4g) and YIITPip

(3R 4R) - 4- am no- | - ( 3, 4- di net hoxy- phenyl ) - pi peri dme- 3-y

Ipharnideeatially deaepBbld saltethheobne 3- [ (3S, 4S) and

(3R 4R) - 4-am no-1| - (3, 4-di net hox7- phenyl ) - pi peri di ne- 3-

yI] (2,5- dihydropyrrol-1-yl)-3-yl-nethanone,

481 c3lounds of formula I are selected fr
(3R é%r Ou? (& (HPgiﬁe?ﬁgigcgheﬁgﬁ) pi peri di ne- 3-

yl]-(2 d hydro yrral 3-yl - met hanone, and
éﬁﬁﬁhﬁ%@hﬂﬂ@&ﬂﬁ&y EE@B@%%F%%§%?¥§’thereof Preferred

compounds of fornula | are selected from
f(8i)-barybut [zl (1IF-plivhatyb) thpl] pepéritime44laphinami ne,

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

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



(cisJd-3-butyl- 1- [2-( | Hindol-3-yl)-ethyl]
- pi peri di ne-4-yl am ne,

wo eoobdead4but yl -1 - (3, 4, 5-tri met hoxy- phenyl ) - pi peeT/g@P1065/613292
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-yl -am ne hydrochl oride, (as)-3-butyl-

1- (4- phenoxy- phenyl ) -pi peri di-ié-4-yl - ami ne,

Cdsj - 3-butyl -1 - (3, 4-di net hoxy- phenyl&lplperldlne 4-yl -
dei3) e bt optiblph-pigteridipa<t) vlsamhime jaydrochloride,

1- napht hal en- 2-yl - pi peri di ne~4-yl - am ne hydrochl ori de,

Qcﬁ)[&butyl 1- ﬁS ,5-dichloro- phenyl) piperidine-4-yl- armne hydrochloride,
SJ-S-buty napht hal en-2-yl™- pi peri di ne-4-yl -am ne

Qs a3p- irldat%ﬁh.diﬂpﬁ%ahfwé -Bws*«vdw:‘*pﬂﬁaémn&iWéf%hk?ri.de’
am ne hydrochlorlde

f(dl)33-Bubylidyinethyl-3-phenflafiber dinpHerhanjinphpbrorlorided- v -

m ne hydrochlorlde ( dsj -3-bu
#gﬁ%/-lb{l%ﬂ Cth M%E&H%Wﬂahenyl) piperidine-4-yl-amine
tyd

tde (csz 3 butyI-I-p tol yl - pi peridine-4-yl -
am ne hydrochlorlde ("cis

)(cz;’/tAM)yi blityl-3-3= ﬂbt‘hhkﬁlsOtrﬂhafbfhéthﬁlplﬁhgﬂJ;F’iper{’dmé-%}rlfnaﬁnne

5 gkorlde rapsj-3-butyl-1-(3, chl or o- phe
EV {be t di ne-4-yl -am ne hydrochl ori de,
fdsJ- 3-butyl - 4- net hyl -1 - phenyl - pi peri di ne-4-yl - amre
Hyise Dblatydrli- e methoxy-biphenyl-3-yl)-piperidine-4-yl-amine hydrochloride,
fcisJ-3-butyl-1-(3-nmethoxy-5-trifluoronethyl-phenyl)-p
i-peri d 3 s/tr
éB?h&%h%%?ﬁI¥+r%§bﬂgt ox%ﬂgggpa?ﬁﬁoronethyl-phenyl)-p
reridine-4-y dr ochl o .1 . .
it ayfmss)b@?shyl-ﬂ ?]@nﬁ@ﬁ’i‘/{é‘;%/q 3[;‘% élaé rRpRalydye[2:5i ] Bigpridinyls4 gyl-amine,

yl -am ne hydrochl ori de,

((Eik )53 S-chlveayphehylph @&hb&ly}-pippﬁdindimﬁ-aénwe; am ne,
s/tra s>nethy|-r phenet hyl -r, 2", 3’

Lo S RN G R ﬁeﬁé}i’(fﬁyﬁ syfeafiloe,

mne, (cis/trans)-3-(3 chloro phenyl)
{tisArensy3-{ pimeshildihenylilybenay piperidine-4-yl-amine,
nt'5j - 3- (3-nmet hyl - phenyl ) - I - benzyl - pi peri di ne-4-yl -am n

Q’czs)f §J 35;|hlo30(p°heﬁﬁ QL[Q- (F?)miﬂiﬂléthb)t}hphenyl) ethyl]-piperidine-4-yl-amine,
4- di met hoxy- phenyf) yl]

§ P”flgﬁ %{q Iﬁ‘gg’},ﬁ b(ﬁe‘}r)a?pﬁ)rpr%tbéw—gkqga) aglgfr}%ﬁf—#éyl—angme hydrochloride,

hydr ochl ori de,
(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,

(cis/trans)-1'-(3,4-dimethoxy-phenyl)-1',2',3',4',5',6'-hexahydro-[2,3']bipyridinyl-4'-yl-

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

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

methanone,

1-[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-ethanone,
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(cis/trans)-3-o-tol gl-1-(3, 4,
5-tri met hox7- phenyl) - pi peri di ne-4-yl -am ne

why@eoedithori de, (cis/trans)-1- (3, 4-di net hoxy- ptiERR10p5/013292

-3-mtolyl-piperidine-4-yl-am ne hydrochl ori de,
fds/frflns>r- (3, 4-di net hoxy- phé%]yl)-r,Z' , 3,4 ,5 ,6"-h
exa dro-[2,3" ] bipyridinyl m ne, . )

,4Rg)4 -4W%drhlazahéﬁ@rwﬁtbﬁpﬁ§wmﬁr%uesl—;yﬂyz-ttwa}fa-?-Yl-
&hﬁh@oﬁ’e yl - met hanone,
((3S, 4R) -4-am no-| - phenet hyl - pi peri di ne-3-yl)-thiazoli

ine- 3=yl - . .

FEE A TRARE I Sinopy s tndimebor s eigepgiea ik 5
thydZplitihi- 3zbimethanon8- y| met hanone,

|- [ (3S, 4R) - 4- am no- 3- (t hi azol i di ne- 3- car bonyl) - pi peri d

5 gfsé 19) alld%sm nyl r@m anede. éﬁm%é@ fl;fﬁ%nyﬂy efpgﬁd;ﬁe(atﬁpm 5-

e- 3-car ony pi peri t’ht ophen- 2
ﬁlélﬁémyr@ fledBiasmeghapone,
(3R 4R) - 4- am no- 1| - (3, 4- di net hoxy- phenyl ) - pi peri di ne- 3-
yl 135 AT A RAISN4-a3niyib- 1763, haina e oBy-ph &Sl ¥ Hipesitithe-3-y1]-(2,5-

4 4 dlnethoxy phenyl) - pi peri di ne- 3-
é’l t%’%ml'g"ﬂf}g L - 3-yl - met hanone,

3-[(3S,4R) and

pRRmSkuticallyrhcvoptiable 3alts-thereef. hoxy - phenyl ) - pi peri di ne- 3-
yl']1-(2,5- dihydropyrrol-1-yl)-3-yl-nethanone, and
pharmaceutically acceptable salts thereof. Most

pr ef Mas@gre@é}m&%uaagal%%u%&wﬁoﬁf om _
- (3-chloro-phenyl) - | - phenet hyl - pi peri di ne-4-yl -am ne,

2 <%3chicn'p$r§nﬁﬁ3%%“eshyt’§1”pfeé'daf’a¥ﬁéérﬂi&$ phenyl) -t hyl
- pi peri di ne-4-yl am ne,

B~(8 & hllordi prenhipxlybarlagnyipyri@inedt ghmpinepi peri di ne- 4-yl
am ne hydrochlorid, ((3S, 4R)-4-am no-I-phenet hyl - pi

L &2z me aImine
P31 O hlrﬂét‘*%?%ﬂﬁ’%?ﬂ@‘f’q@s}dper.4 Frng
-yI] thlazolldlne 3 yl net hanone, (3S, 4R q&

1 3R 4adimetherpyr pheny ) (Gsmatalylrripeisiine-f ‘rY ﬁwl}d&dﬁ%? Hihe- 3-
yl'1- thiazolidi ne-3-yl-nmethanone, 3-[(3S,4S) and

(ﬁ 4R 4 4mais- D@hlene(tﬁyl%@érﬁfﬁhb—@&&)—-ﬂﬁ%}dﬂirrem Pefietianeng-
y

- thiazolidine-3-yl-nethanone, and
[(3S,4R)-4-amino-1-(2-pyridin-2-yl-ethyl)-piperidine-3-yl]-thiazolidine-3-yl-

methanone,

3-[(3S,4R) and (3R,45)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-

thiazolidine-3-yl-methanone,

3-[(3S,4S) 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

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 trans-configuration, i.e.



pharmaceutically acceptable salts thereof. The
conpounds of fornula |I have two asymetric carbon

wat@awseawtd can exist in the formof optically poOr/gP2005/013292
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enantioners, mxtures of diastereoners, racenates, or
m xtures of diasteroisoneric rdeemates. The invention
enbraces all of these forns. In a preferred

enbodi ment, R2 and t MLanmi no group oNH:he pi peridine
structure are in trafs-copkigurationt i.egkn a further

preferabl e enbodi t, and the ~group of the
pi peridine structufe are in ris-copfiguration, i.e. In
a further enbodi ne e i nvention rises a process

for the manufacture conpounds of fornmula I, which
process conprises ei Rler a) converti R a conpound of

the formul a wherein RL and R2 %re as defined before,

wi th hydroxyl am ne or a salt tbereof into an oxi ne of

t he fonfudtherphefermble embadimritaReargbthdahiine grdyef afitke pipgridine
E@g&ﬁggaé%ggg_ic&% giqxipe of formula I1l by catalytic
ydrogenation or alternatively by a reduction with a
metal hydride into tg conpound of fogygula I or b)
deprotecting an 4-am ndpi peridine derjvative of the
formul a wherein R grdh R2Rire as defi ore and R

is an amino protedtinglgroup. Rp i a sditable anino
protecting group such as benzyl oxydarbopyl (Z or Cbhz),

al I yl oxycar bonyl (Aine), 9-fluorenyl ndt hoxycar bonyl
(Froc), and preferalhly, tertbutoxycargonyl (Boc). In

nore detail, the corMpounds of &ornmul a'l can be

manuf actured by the nethods given bel ow, by the

nmet hods shown in the exanpl es or by anal ogous net hods.
Appr i r . L ' o di v I
roncr Bt TR RE R @R hriden prO et R manufacture of
apmposnds ef fagmwnlad evlhigh regess compigesci al |y avai l abl e or
can be prepared

either

a) converting a compound of the formula

O

I1

N

l
R’

wherein R! and R? are as defined before,

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

I11

wherein R! and R? are as defined before,
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by net hods anal ogous to the method given below or in
t he exanpl es or by nmethods known in the art. The

waeeowpoeiTds of formula | of the present inventiPOT/ERPIV0HE13292

prepared as indicated in schenes 1 to 6 bel ow

4- Ami nopi peridines of the formifia | with RL having the
meani ng_of -(CHR 3)m phenyl and {CH 2) n- het eroaryl,
wher ahiuRder redapiargthapme! fapued hbé#élmﬁh}’@g%@%ﬁ@ or
| O‘A'eﬁlte@hméwrh REuBIAPRHEE nfebll hpavidgin$s Her® boSal @frmula I
1 R1Br DI PEA, 'DMF In a first step, R2 with the neaning
of lower alkyl is inserted in 3-position via a
tranSformati on of a N-protected 4-oxo-pi peridi ne
carboxylic acid al kyl ester (Alk = [ower alkyl) with a
sui t bplepratekiyng drotHadenopipgiditeddrivetive afthe dsinhyfa be
achieved wth a benzyl group (Bz). In a second step,

the N-protection is renoved e g°? by a catalytic

hydr ogenati on, and subsequeHNTy inathird step, an
R'hal ogenide with Rl having f he IIn_ieani ng of -(CHR

3) m phenyl and -(CH2) -het is reacted with the
deprotected piperidine to|the respectiVe

3-al kyl -1 -aryl - 4- oxo- pi peri\dipe. In case Rl is benzyl,
these two last steps can b Nonitted. Transformation

of the 3-alkyl-I-aryl-4-oxo-gli peridine into the

desi red 4-am nopi peridine can then take place via an

oxi me for ma}i on 2wi th hydroxylam ne followed by a

r eduwhemin Romddi aarp heddiined babreand INHp ah prdne pratediing group.
sol vent. 4- Am nopi peridines of the fornula | with Rl
havi RB ;¢ N\@itIBIR B0 Plottttiglsdupt st ds BénzfRRPearbdtiyl (Dbr Cbz),

trisubstitute henyl, unSubstitute r “mpno-, di,. or
elhylesatbony @cﬁ&:ﬂmwy r%egb%wﬁ?@a {EmORL PO Pre%erably’ tert-
BBtoky&irbbBalbad). and R2 being lower alkyl can b e
prepared followi ng scheme 2: Scheme 2 Ra/Ni, H2

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
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?) 15~
phenyl and -(CH,),-heteroaryl, wherein R®, n and m are as defined above and R? being

lower alkyl can be prepared following scheme 1:



In a first step, a 4-oxo-piperidiniumiodide can be
formed froma suitably Noenzyl protected

WR2@bkyd747- 0xo- pi peri di ne per reaction w th nep¢mEP2005/013292
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iodide in a suitable solvent. Rl can be inserted by
reacti on of the 4-oxo-piperidi-d7umiodide with the
respective aniline RINH2 thereby form ng the

r espéchémel 3- al kyl -1 - aryl - 4- oxo- pi peri di ne.
Transformation of this internediate into the desired

4- ami nopi peri dine can then take place via an oxime
forndtion witH: R8s oxyl am fol | owBdP#y a redugt ion

f or RPN byTEAFYMVti ¢ }@I%enat ['ghf aﬁ t he Sence
of ommon hydrogenat i on al yst such as Ran

Ni ckéd or pal lzadi,wmixcharcoaz in a suitable sol vent.

4- Am nopi peridines of the fornmula | with R1 having the
nmeani ng of - (CHR 3)m phenyl and -(CH2)n-heteroaryl,
wherein R3, n and m amgorasci above and R bei ng "
unsubstituted or nonglAdi, or t ubstit phenyl ,
unsiist i t ut B mond=o™ 8 or ET\j/sc\Jbst i t&%gg': napht h R’
or—uhAsudst i twutled or momo-, di, Ntrlsubm N
heirex off Y| c%m be prepared foI | oi ng scheme 3: SchemeRr' cistrans
3 LAH, etherln a first reaction sequence an acrylic
acid ester is reacted with the respective

aryl al kyl am ne RINH2 to formthe respective

aryl al kyl am no propionic acid ester which is then

conv qwaqﬂsﬁgﬂtéw RE B@thrtBs pRE(IhY 6f Riwek alkel ik mswe@n@-paﬂityén via a
acetl.c acl

SRR G RO ORGP SUBBIHL Y T brer (Alk =
flewerdlk@nwith Buitatge aliyl iadidalN mon;:tianecmeavﬁstbt asbntmdmth a

drj.de | N
{B/ g%\lélfgg? rpi@f%??\ﬂl% rdgs)?( }}1 L Alne: gg?t%cmﬂ'l RQEnBYL. b ahe R
piygieogediatien, 2pd dubmaumﬂyox o fird thp.cini Kt balogsaidsoitiyBrhaving the

fx'nQﬁh{;%/ oS EECF&?@ YCBHedyPhnéd @JT‘-EB Lh¥bidarf if¥elided Wwhthd dep2otected

€ SO to'the eS| "ed 4-amn eri di
@lamlﬁép%@ﬁf%ﬁpﬁggméf alkplel- ?18{ ~FIe- IrlP%“? E &T \}%i APy these
'%lhég;gt Ecahh! %d fricdUT G sPoFmAfAI0of tth ralloyl-1-aryl-4-oxo-piperidine into

stifute I t.uted or
t‘ﬁﬁ‘lﬁgﬁﬁ%ﬁ PGP szfﬁﬁ%/r}fyqanqgeé&btﬁfé glacfe Vid 6% P%l??eofotmgélon with
(Bydforpahmelflidwedrtyy 2R2dbeiondouarsnipdt by Lm”él:h drAHbimce suitable

solvent.

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 Css-cycloalkyl and R? being lower alkyl can be prepared

following scheme 2:



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

wWoRoweA667dT , or trisubstituted heteroaryl can bBCT/EP2005/013292
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prepared foll owi ng schene 4: Schene 4 The synthesis of
| -aryl - 3-aryl ~4-ami no piperidi h&s can either b e
perfornmed follow ng schene 2 via an N-benzyl - protected
3- arﬁﬁhim_t’dxo pi peridiniumiodide which is treated with
the aniline RINH2 to give the respectlve

3 yl -1 -aryl - 4- oxo- pi peri di Treat mBff0f this
Ad wi t h FHPIRIPani ne AR gi ve KOs
r espondi ng oxinme—t*hat ca reduced subsequent ky,

to ive the deS|red4amno-§|ber|d|ne As an B!

al te¥rnative an N-benzyl -prot &tt ed 4- oxo- pi peri di ni um

i odide can be reacted in a first step with aryl

aniline RINH2 to give the |-aryl -4-o0xo-piperidine. The

aryl -group in PaSHH@N 3 can ttaﬁ_p be i ntroduced wth

an aryl hal ogeMQa“@ R Hal in fje py esence of Pd- acet

sodi um t er t - buE'BXi Weand P(t B. Th@aNiddul ting R

3-aryl -1 -aryl —4—exepbperidin an t hem—be—tansf or

to the desired 4-amno piperigine as outlined aboves

4-am nopi peridines of the fornula | with Rl having the

meani ng of - (CHR3) m phenyl and -(CH 2)n-heteroaryl,

wherein R3, n and mare as above and R2 bei ng C(O)

NR4 Rin a fike stepya Réxarpdpdrblidine iadideiren de femdddrqm esarady N-
ZFY? P 2&5%? Sﬂ'&gl P OX§§$§&[‘EH§€ &r@gﬁaloﬁ%ﬁ) Jn@th?l foai®tin a suitable

4elamtnB @mrb@rln@rfﬁé bIY reactipre af By P¥C Piperidinipadedide pifh the

REQEERE ST RNEL, REDEY) PXnGRItRe 'Féébe&tfv@ lspaugl ea@ﬁll-%ﬁco piperidine.
up i n position 3 t hen _be, h) (5 th K

e POt 1S PRI PR o HEL ST BGBHAT G tan then take
I CB QiatNRARBE Rt afatish arithatiyd: @@Mrhdle fG]inWHdl bya: reduction for example

E)O N d@giinf ﬁédré)lg%mgtm Eﬁ %Jeglgé c?{nigxonqlgldr(%laat]lon catalyst such as

MBpN&:kbl}OrtpraﬁaimthawdahntarmIﬁﬂabbrsola'cait| c acid and
then the aryi akyl group can be introduced at N by

) ﬁgfﬁﬁ@ﬁnoﬁ!ﬁéé}ﬂhﬁ@ of BB ggﬁm vAfYR! RlvieYd thB %Le@gﬁfglo@qcz-w

m nQpi per d}anecargl %
ebenylned - @S%Hx)ehevé@arﬁlf Whﬁémb‘?emawéw @Eras3hgYe and R being
RIQEISE ik tAY 0 S FRUB-, IR, dritsubs@&RATFh@iy], unsubstituted or mono-, di, or

trisubstituted naphthyl or unsubstituted or mono-, di, or trisubstituted heteroaryl can be

2

cisf/trans

prepared following scheme 3:

Scheme 3
o o
R2COOH or
~o R'NH, 0 ReCOHal 0 R?
—— —_—— /‘K
o NH N0
l R1 R1
* OH
o NH,OH*HCI N N,
KO'Bu, DMF or 2 NaOAc | e 2
NaH, ether R EtOH, water R™ LAH, ether
N0 N 70 - N
| b4 R cisfirans
R’ R



HBr. 4-am nopi peridines of the formula | wth Rl
havi ng the neani ng of unsubstituted or nono-, di, or

wo pooslobeT t ut ed phenyl, unsubstituted or nono- PCTEP2009013292
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trisubstituted naphthyl, tetrahydronaphthyl or

C3-7-cycl oal kyl and R2bei ng und®bstituted or nono-,

di, or trisubstituted phenyl, unsubstituted or nono-,

di , brafirst seabtion sesuencerapiitiiglacidresien isutsadted with thegespective
IBMkylarfine (:I;?{\Il—fzrtb %&kﬁ?EHe&%@&M&%?ﬁﬁlﬁﬁﬁﬂm&%phﬁnc acid ester which

pre pare OW ng schene A]aaé
s them zgnvmzrc% Wéthﬁhﬁ EPefiiearyl aegﬁ%g?li avhacelic add bplogenide
RPCODLH 6ARIGOHW 1&1&) ATROeH h@irg p&% idific idd prat SMﬁequent ring

ERaEIb Wi 46 SOt BR RO ST 2§¥sm}v¢éﬁ? i\ pipgricine-24-
qmrwlﬂctlms tlear thmesfdrinedadibohyels b xglamBedo prapipeidioer 2dfdione-4-

th

SR ISR RA b 0 Ao PRI QTR (EAI) ina

tstméahbfr@é\@nt@ fdvfe dSSI @gm@mpemdlr&at al yst then affords

4- N-BOC protected piperidine-3-carboxylic acid ester.

The @raxﬁlﬁbisﬂptenafn@y@ftﬁéf&ﬁﬁﬂbpwitﬁszé hh@dg u@dlﬁeiﬁlﬂgofunsubsmuted
reduc

respectiye al ol.| owed, b
RETSTAT b O g Byt PG DU B G088 G+ OF risubstiuted
ﬁyﬁlﬁt(hkfly Edtl&hwhbhapht& 1] dralabe:yalbkl&w ankyRirtekigdestibstitstetl @r mono-,

:SIPS&: Yrg}lﬁ gqg egl é)%%ﬁyﬁlalsgB%_lélilﬁd OJ mono-, d1 or trls%bstltuted Paphthyl or
tuleutstitured ar tnowpt, fli,RE thsa»bsumgltetdnleetma mgl tesf pregird 8)lkwing
@H% dg.and - (CH 2) n-heteroaryl, wherein R3, n and m

are as "above and R2 being C(O) NR4AR5, wherein R4 and

R5 are as above can be prepared foll ow ng schene

7: Sclekgmezd | n a first reaction sequence an aryl anine

Rl is reacted with an acrylic acid este h
pregence of Cud a@d acetic acid po for@b#&H& NH,

resjec veI-aryI X2~ i r|d|n-3-Rec%oﬁ %lrlcaldﬂ
ig% featapsione of |s :ag{?baer d| e W th amonim

e and sodi ulg ¢yano Bor ohy gi Ves the N
| - allyl - 4- amino pi feni di ne- 3~car b'é yl i c2 &cidNasit er |1 sis/trans
BOO32protect| on of te free am no @roup in 4-positi
and subsequent ester hydrolysis
R2Hal,
o Pd(OAc), 1. NH,OH*HC! NH,
R'NH, NaOtBu R? NaOAc g2
Elﬁ K2C03 PtBug EtOH, water
N
N\l [}l 2. Al-Ni, NaOH Ly cisftrans
R' R

The synthesis of 1-aryl-3-aryl-4-amino piperidines can either be performed
following 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.
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'NHj 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



provi des the free carboxylic acid which can then used
for coupling with am ne RARSNH. The desired

wd2@aioeop! peri di ne can then be obtai ned by renmPeBEPIN5/013292
the BOC protecting group with e.g. trifluoro acetic
acid. The invention further re?&ates to conpounds of
formula | as defined above, when manufact ured

Bd-aortatiersgditon gerpbutedde and R{EBU)ndheapwiieng Sraellrargndoger
%@Hdﬁ? LAl BRn1R tHORRAMBES e deFdU-BminAsipeiedinB@doutlined above.

ove tor use as therapeutic active substances for the

treatnent and_ /. or ophyl axj s. .0 i seases which 3
asso 1a§11’é%P1R}Frﬂ‘f‘anﬁjﬁ{)t{’§£’r Wi %dag%‘gng/\ﬁ’ie SRR C;f{j{(ﬁm Jom
hrd E{@IM;}HetaBQr}ﬂ,W}mrﬁndf’ Absidm arpay dHovakad Ry being -C(O)-

2 insulin eeﬂent di,abet ;i; d

s NokP vt BORELRT Bab uRoE SR L0 Rhorp! o RS Seneme s
conditions wherein the anplification of action of a
pept bdenredr mal |y i nactivated by DPP-1V gives a
t herapeutic benefit. In addition, the conpounds of the
present invention can al sibe used in the treatnen

and/ g@r ophyl axi s ofBna 'd\w, met abol i ¢ syndnQneil b-
cel | protject i oBngogmi nmune dj sedses such as O NH O
i nfl by bEpIDCHi sease eppdl i tiicH, parFi axi al i OH

sclerotjy cans and rheymatoid arnthritis,—Colsti s

U cer¥osa, Mrbus Crohn, psofiasis, lichen planus N
and/ beni gn prostate hypeglgophy. The conpounds

al s§ bPuseful for the pre entd on of AIDS (acquire 0
i deficiency syndro for the preventing
netastasis, particularly preventing netastasis of
breast and prostate cancer tolung. Furthernore, the
conmpounds of the prﬁﬁent invention can b e used as

di uret | ent and t he treat menraand/ or O
proﬁﬁﬁféﬁg of hyp%rt Hsi®n. As desem begn\ab,d&e, t he
conmpounds of for mul Nigrpr esent—inverRi offcdp be
used as nedi canents for|the treatnment and/or 4R
prophyl axi s of such diNSeases which are associlate quﬂ1
DPP-1V as defi ned abqﬂg. The invention theref al so
relates to pharnac?gElcgl conposi tions conprisithg a

conpound formul a | t he present invention and a
phar maceutical ly acceptable carrier and/or adjuvant.

0
Bn\O/U\NH Q NH, O
DIPEA, DMF NR'R® HBr, HOAc NR*R®
——— —
N N

In a first step the amino group ofa 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 treatment
with the respective aryl alkyl halogenide R' Hal. Finally the desired 4-aminopiperidine



Further the invention relates to conpounds of formula

| of the present invention for use as therapeutic
wa@eabwes73ubst ances, particul arly as therapeut i BCHEP20W®013292

substances for the treatnent and/or prophylaxis of the

di seases which are associ ated-wilth DPP-1V as defi ned

above. In another enbodinent, the invention relates to

@amb¢ bodinfed bytremoval efithedehzergcabopylaphiettaxg group in the presence of

qgﬁeases whi ch are associated with DPP-1V as defi ned

above, which nethod conprises adninistering a compound

of formula | to a human bein gni mal .. The inventio Q

{ ur t herminepipeeidinesot the largaile] wid éla‘ﬁ&g thesmARRigg Pt wpsubstituted

to‘i‘ endHoCSBbr t!r1@1¥l§dﬁfhit@c[‘ haryl td?ﬁuﬁd%@tﬁ%ﬂ'@ﬂfno@ﬁq/dw lor trisubstituted

0 axi mhlch ci at ed
SRR e D N R T R —
aticbr lﬂﬁﬁﬂ)sﬂ’&n‘tdzd\@lﬁknab aueibstiiged al nonbn di, ot sebetstuted mpbthyl or
ferred Qs t :
ugﬁl%)s? gue( §bf 1aleope o g bgtlﬁfégcpﬁni}%%aliypéfn %e‘#gﬁ?g% following
gEheowrs® tolerance obeS|ty, and/ or netabolic syndrone
or b-cell protection, preferably non-insulin dependent
di abgtgsyael | i tus and/ or inpaired glucose tol erance.
The folTowmng tests were carried out in order to
deter g ne the act|WH;y)of the conmpowad cof fornmula | .NBocO
Actlli vilty o PIV bi t gagn,are test V\/ltlgo(n@tura
z:a n1a_huuan | a nalpooL_oL>mn h 9
|ﬁant hunan RPP-1V. Human ci e plasma from
di fif erent donors i §,pool ed, filtered,through a 0.2 §,
m cron nenbrane under sterile conditions and aliquots
of 1m are shock frozen and stored at -12Q0C. In the
colorimetric DPP-stggeay 5to 10 n1NMﬂUan p %gp andys, o

in the flygrometri ayBl,g,ng[,te

o g@Hln a
total assay v@lu ? a
source. The cDNA 6fthe huna r1d]DP I equence of am

acid 31-to 766, re$¢r|ctedHF'? t he hﬁern1nus and the g
10 transnenbrane donmain, is cloned into Pichia pastoris.
Human DPPIV is expressed and purified fromthe culture

medi um usi ng conventional colum _ . _
A 1-benzyl-4-oxo-piperidine-3-carboxylic acid ester is first reacted with ammonia

U

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 by e.g. catalytic hydrogenation in the presence of a hydrogenation catalyst then affords 4-
N-BOC protected piperidine-3-carboxylic acid ester. The arylalkyl group R can be
inserted using the respective aldehyde R'CH=O0 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®)p,-
phenyl and -(CH,)n-heteroaryl, wherein R®, n and m are as above and R? being -C(0)-

NR*R®, wherein R* and R’ are as above can be prepared following scheme 7:



chromat ogr aphy including size exclusion and ani on and
cati on chromat ography. The final enzyne preparation

wormeobeer ved on SDS- page stai ned with CoonassPer/BP2065/013292

10

15

20

25

and shown a purity of > 95% In the colorinmetric
DPP-1V assay 20 ng rec.h DPP-t¥2and in the
fluoronetric assay 2 ng rec-h DPP-1V in a total assay
vol ufehenie 700 M is used as enzyne source. In the

fl uorogeni c assay

Al a- Pro- 7- ani do- 4- t rgrf | uor oggtshy! corhari n ( Cal bi o8hem
No RI&510) 5 iconesed a$_a subsdonate. A 20 mvBs¢,0ck N

solution i n10.% / 20is_si_are - 200Gyt | | o
u pr_kC50 det er ighs a finalNstks?rate
congentration of 50 bs used. In Qg

_ i 2yS to det ensico
kinetic paraneters as Kmy Vmax, Ki, the Jubstrate 3
concentration is varied between 10 MM and 500 nM In

the coloringtric assay H Al a-Pro-pN&'H C (Bachem R

L-1115) is lsed as a substrate. A 1G,_nmM st ocksol ution N

i n UEO% Me 20 is Etbred at, .200€ uhtil use. 1n JC50
determ natlio final subst P&t entration of "2
mM i s used. |l njassaydr’hie determ pReti c paranmetersg wp,

as Kn,, Y nB®°OR; the substrate concentration is

vari ed between 100 nM and 2000 mM Fl uorescence is

detected in a Perkin El mer Lum nescence Spectroneter

LS 5QBa dirstacaceina séq@aeharmayleémgR his ofactdovithmmadylaracid ester in
m SSi on elenat h : ' YVor-QVeLY. S TSNP
R SRUGLFRR SR o R AR HDURE 1 or BB Yo Biperidine-

asboricasidesea. Bypatbwot of this inferawdiateyite saineniumagetate and

§9<giﬁﬁp$ 288 befol‘ghlﬁ\ié %ip@s_rtﬁE ?dar{rlf@ﬁhﬁﬁ’t? 1S} @k BBEdrbxylic acid ester.

substrdte is detect d_lnaF{ackard,Specér Count %\t )

H65° Bratedion of et isremape gyouP W hnpEton & ihseqpiegbester hydrolysis
_ dts‘ﬁ%i@sche freé Edr@bxyli_@hﬁd@xgﬁp&t aittheRue@ddet euilpling &vithyarties R*R*NTH.

I.n regressi.on. -1V activi assayscar .

Tt st R Pt e e e e B Spiat R 583G Pr BeBQC protecting

gedupwithk.glBfluvko acefibecidssay buffer consists of 50 nmM

Tris/HO pH 7.8 containing 0.1 nmg/ M BSA and 100 mM

NaCl 1, L§SentiB ARG Se1dleE t&%ﬂﬁ&ﬂd@ of R IMER defihbdfiRRe, when

to
manufactured according to a process as defined above.

The invention also relates to compounds of formula I 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
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the desired concentration in 10% DVMSQ H2O. The fi nal
DVBO concentration in the assay is 1% (v/v). At this

W@ eoveeed7uat i on enzyme i nactivation by DVMSO i s RCBE®®2005/013292

Compounds are with (10 m nutes at 370C) and w t hout
pre-incubation with the enzyne23Enzyne reactions are

started with substrate application foll owed by o
Tumgeldireteemoice; ithmcon©Btdd of Brerriresant ipHentisin qagdte used as diuretic agent

SOIRO WAL LA BLBHYIBN; Pty Rdn Dest 11

regression nhi brtion of at |east 5

di fferent conpound concentratigns. Kinetic paraneters

of tAedessshebaboyedhe 69@3?@&({@%%@0 @iewég%{lt igvention can be
fichfae hesdicapithsd fortte tEanaemtandl drgnsplgikkiadf sueladisedses which are
differ nt'%’ts[zﬁ{j Igon‘ggﬁmgina%oncent rations. The conpounds

BFOEHED Bt VAV BRI PEXTi bit 1 C50 val ues of 0.1 nM

to IOO™ nore preferably of 0.1mMto 10 mM as shown

i n t ke frokhidon thyrefarelabso rélates cophoundeitshl dosnpasitins comprising
Q&gé&gn& E‘ﬂalrulaoll kﬁrtﬁ'@ﬁr%yédt ?@\}e&’%oﬁ%ﬁ@ Q&Jﬁ@ﬂngac%ﬁ‘{i&ﬁlyﬁ&@p&%le carrier
used as medi canents, e.g. in the form of

pd(pradievaritcal preparations for enteral, parenteral or
topi cal adm nistration. They can be adm nistered, for

ex anP{éﬁheertlﬁé Q{V@hﬂéd’n re@atls toihddrﬂ nﬂ@d&ﬁf?ﬁﬁulalﬂbifelﬁépresent invention
oat e a ets, ra es, ar an SO el at.i ne.

f it R erapE s e Sstincey BruarrY B fheftGieRhig Mive substances for

fectakhynt sdgor prophjiexif of thee disessappbish tior dsessiated with DPP-IV as

§$ﬁ$e%¥ar§ély, e.g. in the formof injection solutions

Ion solutions, or topically, e.g. in the form
of ointments, creans or oils, Oral admnistration is
pr ef &r aratherTnebqsiments theonvesttionHelapn & mmsshd tog the treatment

Qﬁ&/B@P?érﬂh?ra&is% RisBReSHhRE bedasdkdliRedRIAEIPPMIV 6B d¥finell abéve, which
fam I T a 0 any person skilled jn.the art b

bringin .
SRR PiSa LB IR EINAR GBI PL{OTA 0 g upigbing br animal.
pharmaceutically acceptable salts, optionally in
conbiThatnventivh flittet heitet toctha pecivf coaldopndafarehile! of the present

?rgvggfl alg oer\?cmh% krre]etétgr}etfalté gx?clg ,SP .h%oﬁ)l_hly%%g? Hlﬁ%;{es?% \i:vﬂilghfa% dQociated with
TRP-Bpeuddfimat lajoveonpat i bl e solid or liquid carrier

mat erials and_, i f desi re_d, usual phar maceut i cal
adj UYRRS SrextSiil AR ISethdd gl ustPd@ine@hBo R theTBllowink Miseases relate

i norgani c, carri.er terials, byt also.organic carrj.er

e eraiered emm@{neﬁgﬁla&ma&wﬂ%{& Einsy e%%‘@?%‘r#‘%?‘*es
dedlituatimpesed fataekoletaalks obedigasndlongiethbolic smglrant dsf-cell
Egg%ra&e@l;l %g‘%cérgglggx%gl[ilnglglinngetp%gaearltsdigb%{es CRLGE £aa/6P %Ilpea(%ired glucose

tolerance.

The following tests were carried out in order to determine the activity of the

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
colorimetric DPP-IV assay 5 to 10 pl human plasma and in the fluorometric assay 1.0 pl
of human plasma in a total assay volume of 100 pl 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-
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and hard gel atine capsules. Suitable carrier materials
for soft gelatine capsules are, for exanple, vegetable

woRlos/oeonaxes, fats and sem -solid and |iquid pptaPR05/013292

(depending on the nature of the active ingredient no
carriers mght, however, be repsiired in the case of
soft gelatine capsules). Suitable carrier materials

ofts ekbﬁes@ﬁcaﬁd (pluhﬁad &fonsdiemﬂtomn@didnﬂgstngmnaemionﬁkmlumn

gl?r&g}%t%aé’@ftb ludi%g s¥z% e§du§8& 5r9cf gnl?ﬁ QM@ E&tloﬁ'ycgﬁ‘f)m%gragﬂ? The

e ca
ﬁozhlu:nmns preperatibpwae xohmywal om@@%pageaﬂt@@ﬁbwyth C@@Wéql%blue and

g{:n@nﬁt >V@g@tlﬂ%@c&b}1§16tr§%lbﬁw @ssaRli |n§rrec h DPP- IV and in
naterl s ‘for supp05|i§5|es are, for exa ura
the foreranisis 261y 3 Nadax ST Y -AY b A il VP[%&‘? o Qs sed as

lelh%edsoggieyol s. Suitable carrier materials fortopical
preparations are gl ycerl des, sem - synt heti c and

synt d

7 ool B S A QPR RhrE pftlcRome i fiuttics.
milbﬁthesth ANel 355 Y@)ab ssearnd acsebdtulta'; Ae20deM staek sabationtisJ41%
%tl\;ilp & stored SV AtIES Tn \f@sto E@&nﬂ’%ﬁoﬁw lsshifsybdtite

a en ConSIS encylnprOV|n ents avour -1 rOVIn
agxmngatxgrapf@ #Mris V%ﬂdyllh@%%’méo e pRpRINg kﬁﬁ@%@&?ﬁ@%wl& Vinazs

T(lf! et aibERste SRtHBEtibE 8 Varied BE@FaN 1 & uRNShIBGUGIVY agent s
anti oxi dants cone into consi deration as

phar ut cal adjuva f. th

of 108 A0 R e ol -G8 ) e Bl R

ts;diigtﬂite(s]I Aalf‘.)&nmdtbﬂ( sobuttanoihl 196l MeDEl/Hig@ iastdrednes —20°C until use. In
i vidual  condi.t]

LRl P RS Gy B ey FLo R0 EE, B By

dat&rmud:dahetrcqqmm@mmﬁ Ko Hm&aﬁlhthséﬂbﬁtta@qf %ﬁncéaféﬁlonpéi’aned

%QH%£nq??g§p% oMy dosage of about 1 to 1000 ng,

especha t out 1'to 100 ng, cones into

consi_derati on. f

0 D e e AR EL A e e PHE SRR LS 50B at
12| lé%(@itd@i%n&@d%l@hgh@f Q%O ighi dhdameengissicewevddngtiabf 505 chos egretinuously
uni 0

s stiodis ok Ao BHERGS Bt Nl opi AR RIS RAREA b Blst e

finedreegdebsiorl- 100 ny, of a conpound of fornula I The
foll owi ng Exanples serve to illustrate the present

i nve r"Igl %Btsélﬁ 0P Bpplqgtlﬁ)'ei'atecir REX tBE SolohRMBYEIubstRt is detected in a
i nt endée t's scope I n any manner
Packard Spectra Count at 405 nm continuously évery 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 37°C in a total assay
volume of 100 pl. The assay buffer consists of 50 mM Tris/HCI pH 7.8 containing 0.1
mg/ml BSA and 100 mM NaCl. Test compounds 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.

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 parametets of the enzyme reaction are calculated at least 5 different substrate

concentrations and at least 5 different test compound concentrations.



Exanpl es Abbrevi ati ons used: DCM di chl or onet hane;
HOAc: acetic acid; AcOEt: ethyl acetate; DM

walzovetoberkt or mam de; DI PEA: di i sopropyl et hyl am PE€T/EP2005/013292
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(Hueni g's base); THF: tetrahydrofuran; LAH [lithium
al um ni um hydride; CDI: carbon®beiim dazol e; TFA
trifluoro acetic acid; EDO :

%31‘% BBk Mhrﬂmdﬂ@ﬁ)e" p@yén)c iVenBbmysthilit h@gd ivhlaregckef OHQUM to 100uM,
APE i «ﬂa%lg EEERECt R oy me B ATREE! v e

chr omat ogr aphy. Exanple—=
3-Butyl - | - phenet hyl plﬁxempbb ne- 4- yIGsabiMe Stlep A]:

| - Benzyl - 3- but yl -|pi peridi ne-4tone To a suspansi on of
anhydrous potassilum capbonat e| (22. §g) and
| - benzyl - 4- oxopi perl di ne- 3- car boxyl I ¢ acid jet hyl

ester (1Qg) in agetone \143 M) was_added a (sol ution
of butyl iodide (13.4¢° 8.3 nl) in0a8etone (|50 ni)
under argon over |[a period of 30 mnutes. T resul ting
suspensi on was stji rreo[:,6at RT for 30281 n and t hen
refluxed for 12 hours. The suspension was cqgol ed,
filtered and condentrafed in yacuo he resi|ldue was

di ssol ved in DoMland t4%e sol ufion %&% washed with

wat er and brine, 'dri-ed-over—Naz2SCd-and—evaporated. To
the resi due was added aqueous HO (20% 100 m ) and
the solution was refluxed for 24 hours. The sol ution

Wwas a

was h e\%lg h%)o&’gg/%amoaﬂla%@ ds ol'u %gg%ggg}r/c?%ed&%@%& salts can be
nc] evaplicaneds, CBin the fdm of DRATEI - pUFPFRGRnSY eateral,
gda?éﬂeﬁféﬁ%&ﬁ%dﬁﬁﬂ%t&ﬁ&ﬂﬁ h cal B¢ sdhpXanes, fdi Xaniple, perorally,

I've the product as a I
ey teaby a o Zosie bl gl b 5 soh i carhles
Ol Ri0D9) il @O b sluslklﬁi@i))‘xls r3ctle, ¥l ipi the forth ofsupipaniteries,
Eiﬁé?l%f&ﬂ}’:(e:ﬁstsl tﬁ;ﬁ}@arr%\oﬁ%cgég ﬁolg{ ?)[%s or 1n§§jsgo% oﬁﬁlo%?dorqulcally, e.g.

iinthefbusast oytnteape ateeths ev ads) ﬁraladhgagtmhom csdnnefﬂred}
The suspension was vigorously stirred for 5 hours.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula I and/or their pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable substances, into a galenical

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
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
materials 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
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The catal yst was renoved by filtration through
dicalite and the filtrate was concentrated i n vacuo.

wab@eosd7y7 resi due was treated with 10% aq. Na2@Q/apm05/013292

then extracted into DCM The organic | ayer was
separated, dried over Na2SO ,-361tered and evaporated
to give the crude product as slig yell ow oil (680
tog)calipiepiratianss ars glyceviddscpami-Syntheier aq@i/ﬁanhe@aghyeﬁl desss

! ffins, liquid fatty alcohols, sterols,
btk b I oS B dFparatiing, iquid fety lcobols,sterols,
Bolmhyllenqaglﬁ@h @d@ﬂu éfheer{vz‘sb?sﬂg) in DVF (5 n) was
added DI PEA (468 ng) and then a sol ution of

(2- bngm gtamihars, preRzaiive, &zt&ngghduemﬂwn(g&gam)s, @neisteacy-
peri o 0]

The resultin ture. e
RPsReRer DR TR RE2Ea LE e fe P Sl gpteflure
Biferrsabaririces) sofubilizes, edsrantehd dyasking ages wnd mtephdants come into
A48 AP 2R L U PR, Washed Wi th 10% ag.

ron twce Fine. The organi c |ayer
was dried over MgpSO, filtered and evapor ted tg
a r eSheidesagihofcthe Gamppundstaféernpya | FasyRre WP %ﬁvﬁPendmg

68 Y dis A6 b MRbNBVARE %helag@an@. thedhdRiduag ccﬂ’fdiltﬁbtc bf ths patient and

A IENCNGS Koy 1 D O
ﬁr &dh )pbrticuhh eibet Totladpltpetients o daill dusegd Gabong) to MO, especially
l}f&‘%elng ég(? rﬁésq)é?;{q sﬁ%ra %grﬁgaedl% 5&1 &3&%'&9%@&&% and
tHextrociee phmh@ﬂtﬂlmﬂmtpmofﬁlefcﬂlﬁmmmung chole be admipistarechyith one or

u f eat nent was cool ed,
e R e R S L T - s

pH 10. The suspen Ion was extracte Wlth

or gamie Pha flw‘égﬁéﬁow PRYEHPHS, CHad ?‘Ng]s%)(; mg, preferably
?W@D%?to@ﬁlcorﬁ suid ffeeiulads suffici ently pure for the

next step. Yellow sh glass, mixture of cis and trans

g'_ gi: re_ P_%ﬁiﬁ &?%’]%Pi}g%eﬁg%\g dﬁ%ﬁaﬁe t}h%g:}més%g{ Mt ionTh8Rodeldetail.

ThBuanel hdwevhe met yénded pe timd itbescdpoimenyiammel.218 ng)
was di ssolved in THF (10 m ) and LAH (261 ng) was
added in one portion. The suspension was then all owed
to

Examples
Abbreviations used:

DCM: dichloromethane; HOAc: acetic acid; AcOEt: ethyl acetate; DMEF:
dimethylformamide; DIPEA: diisopropylethylamine (Huenig’s base); THE:
tetrahydrofuran; LAH: lithium aluminium hydride; CDI: carbonyldiimidazole; TFA:
trifluoro acetic acid; EDCl: N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide HCI;
HOBt: 1-hydroxybenzotriazole.

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



stir at RT for 24 hours. The reaction mxture was
carefully pipetted onto 5% aq. NaHCO sol uti on and the

waouweoaw4t ayer was extracted with DCM The or gBei/gP2005/013292
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| ayer was washed with brine, dried (MySO') and
evaporated to give a colorless2bil. This was purified
by flash chromatography (gradient of MeOH in DCM
contai ning 1% NHACH) to gi igamipée br oduct as cis and
trans diastereoners (cis: 127 ny; trans: 36 ng). M5

(ESI): 261.4 ( M3ty PeMepiByldiperidine-4-yl-
3-Butyl -1 - benzyl pi peridi ne- 42[§/Fe amnne Yrr?lmsmf:orrpound

was synt eS|z [ aal ex le 1, with the

exce %Pég thé’[ 6‘3? PO g&f&”@:’]“‘ V£ “onmitted altogether

and the benzyl group was carried through the whole

synt Mesisss eﬁsmna:ﬁdnhychnss phtasiuer evhenae §2.8g0 kod |l g zyl-4-0x0-

E

Syl R hIA A ORI par gt
nébmm lsdn'i@rﬁbbélgch vend) wmthe@ (Pesel) alslda@srg@n e ajperiod of 30
X} gféetq"hhje rEJLﬂ)t'Hl% sd@ﬁé}?si/dn %}as‘%ﬁ%ﬂ RERTEH IS mar HAT ey Yéfluked for 12

est
hhgrsa'[]kg,qugpq:rﬁgmagéqﬁoo 5(? %}P c(:ect@h m)éﬁtay%ql. 12{1%@(') TH3 Yesidue was
@is@@l’«}@d ADERLaBe @bl@hbﬁ Was Qadted Wi (ESE Ird 13Dk, Bried over Na,SOy

gnéﬁyaﬂora{ten%) él'e o(t@e aesbcil%v{aﬁ 399 dpanqélr?yPS HCl P)O%é thO ) and the solution
6hial eefxyd futiZachotini. The colptom Waw\a&psw¢dwsil t edes e Was dlssolved in

g)e@% IB’%%? Cth:fc%@m ha)l;FU 9(%5\.1{109 9)3& ¥ind-£%ARhARYASH 8. The

(cﬂictﬂpwmﬂmt m;als pugfiad bv Redirbrybangrpby sghylpectaleliaanss dep) to give

W N g i gt =

3 But yl -1-(3, h
i neui*%ffﬂ’r%cgl ér?"éfé‘f rg{})gghhoxgog enyl ) - pi peri di ne-4-yl -

| - Benzyl - 3- butyl -1 - met hyl - 4- oxo- pi peri di ni um i odi de
To a solution of 1-benzyl-3-butyl-piperidine-4-one (1.3 g) in HOAc/water 3:1 (25

ml) was added 10% Pd on charcoal (130 mg). A hydrogen atmosphere was introduced by
repeated evacuation/gas introduction. The suspension was vigorously stirred for 5 hours.
The catalyst was removed by filtration through dicalite and the filtrate was concentrated
in vacuo. The oily residue was treated with 10% aq. Na,COs 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

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 DME (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, diluted with ether and the
organic solution was washed with 10% ag. Na,COj3 solution twice and brine. The organic
layer was dried over MgSOs, filtered and evaporated to give 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").



To a solution of 3-butyl-I-benzyl-piperidine-4-one
(9080 ng) in acetone (40 M) was slow y added net hyl

WO o@b@es7¢6303 ng) at roomtenperature. The sol PCT/AP2005613292
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stirred at roomtenperature for three hours. A white
solid precipitated and was fil-28red of f. The solid was
washed four tines with 50 ml of acetone and dried
undeStapdeilc e 3-Putek sphenetifleipéridineteonsaxirag apor at ed
and the residue was stirred with ethyl acetate. The

whi t s ﬁggl ,J;"S@‘?etfl il I{Jg&%ﬁne-\ﬁﬂ%{ﬁ%@"iﬁg@ IOV (meﬁg@ta@ld

and vac % two sol i wer e Cﬁ f 1
thyyd mliaanne Bedroghlonds (40§ mg) vase srAPededy i fihapa Feieh| Gin10 mD
i oditeemagu whiHeeteh evetelix (12RO T he dar dEStidn ti2f4esAlted from

shisprgriont 158 soed dipisengil pive Ayt P Derful he=g-Sre'e o PH
SﬂOUTh@/su@ﬁedsrcbﬁM%}thrﬁeibdlMdl -DCMetrythe 4rganis-lpiepevas tashiedrvith

! €.
T e ! S B
mp Yd@v(lgﬁgawpném c%rqﬁyad Hays dlestareemerh (834 BenaYle (ESl3: 261.4

r@% +n ethanol (4 m). The dark soI ution was heated to
If[ux for three hours. Water was added and the

reaction vvas extr The conbi ned
or gamt@® Flay e PPy f PE‘FPQXQAYIOWB?H‘%BB' IHPBHSf at e,

filtered and the solvent was evaporated to | eave a
d ar k 3OBhtyl-mkﬁ}ﬁhet\’lmbp@emdlhbddoﬂwomm&Eﬂ &g bwag digrodysdyn THE (10

er 2‘%%1 LA {) %%a %ﬁ?edl ’K}é)”(eé%f?b’y %Qﬁ p?:bﬂ%l %agﬂ?enaallowed to

Cﬂtl;r at RT for 24 hours The reaction mixture was carefully pipetted onto gg % aq.
N gw séluﬁﬁ% In el dEL A0k RAS E‘Mta)ctda' vﬂ&f DAMEFHE ot arﬁmayer was
|

roc ride The ketone sol
VRO oAt Jied MR P REORE BT S 1 A B8 gy e
alswaﬁea% tﬂm@aﬁbmaeog(ra,ﬁﬁ; (EBdiene bezvmdﬁem BAM thietaining 1% NH,OH)

AP BRSO 1o SOA4rE SR BT I L h 1 dBS (R S5 TP Ms (BSD:

Degus®@HB1132) and the reaction was stirred at room

t enperature under anat nosphere of hydrogen over night.
The catalyst was filtered ogf,gpdothe filtrate was
concentrated. The residue was rified by

chromat ography on silica._ gel 5% aqueous

NH4OH sol uti on 953sButyl- 131’%)’%@%‘511%4%%‘8%}&5 wer e

di ssol ved in et hanol
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
3-Butyl-1-{2-(1H-indol-3-yl)-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
alkylating agent in Step C]. Cis and trans diastereomers as colorless oils. MS (ESI): 300.5
(MH").



and 1n of saturated ethanolic hydrogen chloride
sol uti on was added. The sol utions were evaporated to
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(160 ng) as light yellow solids. M5 (ESI): 323.4
(M#). Exanple 6 3-Butyl - -29-

| - (4- phenoxy- phenyl) - pi peri di ne-4-yl - am ne

hydr ochl ori de Thi s conmpoundExaapls4nt hesi zed i n anal ogy
to exanple 5 usi ng Steps B] and C] from

| - benzg lE&glgyt[%/ I%s - {P%%L‘}I] %hgﬁ%@ epthllyg n}ﬁk}@ﬁ@iﬂn@q ﬂ@mme

and 4-phen line w hat Step C]
was replaced by a different net hod St
ver Sf['blg‘)cpmpoun)c/l was synthesized as described in exe?mple 1 g_ﬂ) af {)enzyl 4-ox0-

fabie=3 cﬁﬁbﬂﬁﬁr&i@’e‘cﬁ?ﬁ%wf And(2PBidntietts Y43 M diamtliaybenzene as

% drochlorid
ADERIAINE REAm LA S Tiep i P s diartsreo Tets cplgslse - MS
\WBSY):di2g gaivEd).i n et hanol (8 ml). Hydroxyl ami ne

hydrochl oride (76 ng) and sodi um acetate (89 ng) were
added. The reaction turned yellgqwsand the solution was
stirred at roomtenperature ’% rrgtvvo hours. TLC contr ol
indicated the formation of th X|ms

m) waPuiked3 4R SunphesBhe PToBR A g g ocbloride
Al -N -alloy (300 ng) was added. 32 % aqueous sodi um

hydr gydnde]: soljugdmgl- i—bu?l—lﬁﬂneﬂh?&l&ﬁkdqdpéiidmﬂuyn iotlide
reaction turned vvarm fter conpl ete addition, the

r

N Sl R LTI 0
was hleol;lwmddedlﬁﬁ‘&hyl‘[hdadaéﬁi@a wsg) b ket tampesaiues t'I}hg@p]@aon was
Wknred toaml %?noé:/ 95@3&@@9 ’lcjffr}nge,gﬁ'@.}rg A @Jlﬁ?ﬁ@ §0Hﬂe§r%c1§ﬁ§t}3§ dndnlabfiltered

[tered

odf. The tolidawasswzshed Erus @meq;h\@thr@srphg@cmge B%ﬁl Fi}tlp% Hngfif reduced

flﬂdésé@re BQHRfaQQ{vM &I%Mal}ﬁ@ﬂé Adidus %s st{‘ﬂk'mvﬁtﬁ ethyt acetate. The
. The s Sg cts wer in

el 98 RS DY+-Dat 0T Bl SRR O L5 P et The bwo

Csbh@sf Wwélte cealbitddap yivid1-benkstt3-bittg- baletiyl- drsxospiperidinium iodide as

TR st PR AB TR M) T Tow <01 1 0s. v

(ESI). 325.5 (MH +) trans and cis.
Step B]: 3 Butyl-1-(3,4,5-trimethoxy-phenyl)-piperidine-4-one

A slurry of 1-benzyl-3-butyl-1-methyl-4-oxo-piperidinium jodide (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 to leave a dark oil, which was purified by flash
chromatography (ethyl acetate/hexanes 1:1) to give the product as a colorless oil (520
mg). MS (ESI): 322.4 (MH").

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

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



Exanmple 7
3-Butyl-1-(5,6,7,8-tetrahydro-naphthal en-1-yl)-piperid

WO e@edearh? anmi ne hydr ochl ori de The conpound wasPCT/EP2005/013292
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synt hesi zed in analogy to exanple 6 from

| - benzyl - 3-butyl -1 net hyl - 4-0x80pi peri di ni um i odi de

and 5-am no-tetraline to yield a mxture of as-

atmadsphers-of iydstgen evarerightabhecapdiyst wasbltérdd ofapdrthe filsrate was
| . ) .

Shn AUPShersaPea, (aneid HESR RIS b Sl o weor

25%eqnpdes M8, OH solution 95:5:1). The separated products were dissolved in ethanol

ﬁn%? thL()l'flsat_(lgatéd gtihaﬁ&f&qesrnr@gﬁ Rilokde k&ﬁﬁbﬁ' iwag added. Thebdietions
L ochl on e 0L S SOTPIG g SYRLNCSLZed L SR O as g
fel0sdidp VIS dESH)18P3i4d@ilde). and 3, 4- di met hoxy-aniline to
yield the cis- and the fnp5-di astereoners as white

solids. M5 (ESI): 293.4 (M—t%}npqw and

trans-di ast ereoner. Exanpl e

3- Butyl -1 - napht hal en- 2-yl - pi peri di ne-4-yl - am ne )
hydr oc hdtutilel -Thipberarithentl) wiReridinpg- frakiamdne hydraehlrnds
to exanple 6 from|l -benzyl - 3-butyl -1 net hyl -

4i- glxgm' c%}eﬁ SHndl msy&géﬁhﬁdfm dnﬁo@%@%ﬁ?}e@%dﬂﬁg $teps B] and C]

a -m xpure e cz '.s- and,irans- e .
%qoag%—&ﬁgaﬁé bl ingtipeo plarsidinudiesids 48 4aRhepRep aniline with
sid dxdeptidviBhaESk) C) 288 répldcbliby h diffesentamethod.
raps-di ast ereoner. Exanple 10

3- Butwyl - - hr. 1 :
S RGBSR 0 RS AR e Pt amine
thydeschioplde 6 from 1-benzyl - 3-butyl - 1-
met hy!eﬂ;%oxizlpi peridini urr; [ gdi desjand 1- n(;pht hyl am ne
10 yiked@tyR1¥aZsHehdkypieend)-piP&idins /4l sTRIS20! bRy ek €RkalVe in

i d. [
?ﬁg%pf@ér@nﬁ%e@wh}%% iiradilodts R grasng agst (1 me) were
@@&B@dt. lI}he -real‘dgoglr E:‘(j:‘ﬂn)ed Iyélﬁﬁ\t &hc{ ﬂﬁklrélutipﬁmwi_heedldi room temperature for

- -l= (3, 4-dj chl or q- nyl ).- - 4- j

Rparstr oHFae v e Rl iR ritheta] sy Aite! WA 5 v
taddek anguisperBidmwan dbtdirerzid wisich ddNi-allpp{ 33p mg) was added. 32 %

aqueous sodium hydroxide solution (1.4 ml) was added slowly. The reaction turned

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
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 cis- (117 mg) and the trans-diastereomer (52 mg) as light yellow solids. MS (ESI):
325.5 (MH") trans and cis.

Example 7
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 5-amino-tetraline to yield a mixture of cis- and



4- oxo- pi peridiniumiodide and 3, 4-dichloro-aniline to
yield the cis-diastereoner as a white solid. M5 (ESI):
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3-Butyl-1-(4-chloro-3-trifiuoromnethyl-phenyl)-piperidm
e-4-yl -am ne hydrochl ori de Thi-$leonpound was

synthesi zed in analogy to exanple 6 from

trabediagter@ivers g4 a white sraidn§epatatonef piediastaienmem (2o tiedeee amines)

" 2 ridluar e )
PR Tt bRty R OB e A P 2P MR o ana
r ps-diastereoners as white_solids. M5 (ESI): 335.3
(MH+) cis- and trans-di ast cBramls 8 Exanpl e 13
3-Butyl-1-p-tol yl -pi peridine-4-yl-am ne hydrochl ori de

Thi s caupednd(3vadimythbhe phers)-piperadiab-dgyl-4mine hadyicklofide
froml-benzyl - 3-butyl -1 nmet hyl - 4-oxo- pi peri di ni um

i odi de.and 4-net hyl -anil.i ne._t ' { &= &N

tr ang[glfsawoélg@e‘?% syRitgiteddng g?llé%’go(%ﬁ(/éq?l'—f% §9mgiig?nzfy 1-3-butyl-1-
(ddthyl)4-oEx-pigrrigitiym iodide and 3,4-dimethoxy-aniline fo yield the cis- and the
B el b E RS S ) ZPs ARMII RS Anilhr ARG ercomer.
pi peri di ne-4-yl-am ne hydroghl ori ge Thi s conmpound was

synt hesi zed in anal ogy to eﬁ’éar?b?lé 6 from

| - benzyl - 3-butyl -1 met hyl - 4- oxo- pi peri di ni umi odi de

and 3, 5- di-Bhakgriondphieddy b -yapiperidmet byl hmint lykeodilsated

a 1/1-m xture of the cis- and trans- diastereoners as

whi t e, sol i ds. ESI ). .30 '
od RO RGBT R P da bloap S FEMERYPAL 3 bunl-1-
tmethgl-plosoypipatitinivat iodist andiFr-edphisi-emivpta weld@ 44 miggre of the

%?}1. Qﬁ& AN iRGefdodmls £ ﬁ%ﬁ%@@@ast&@&n@f/ﬁ VG RHALBRES (ESI):
of the a

s-and rans-di astereoners were isolated as
W§P 2 M| ) s anfgapeEdiagtereps®rs (MH +) . Exanpl e 15
3-Butyl -1-(3-methox7-5-trifluoronmethyl-phenyl)-piperid
i ne-4-yl -am ne hydrochl ori déxample 10

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 yield the cis-diastereomer
as a white solid. MS (ESI): 301.3 (MH™).

Example 12
3-Butyl-1-(4-chloro-3-trifluoromethyl-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-chloro-3-trifluoromethyl-aniline to yield the
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Thi s conmpound was synthesized in analogy to exanple 6
froml-benzyl - 3-butyl -1 met hyl - 4-oxo- pi peri dm um

WO o@omes7and 3- met hoxy-5-tri fl uoronet hyl - ani | i NnECT/8P2005/013292

yield a mxture of cis- and trns-di astereomers and the

ci s-di astereoner as white solids- MS (ESI): 331.4

(M) . Exanple 16

&s- Biﬂssekedmer)aaﬁahe}eymxmrpefuhd|cnean41 tydnsedinstereomers as white solids.
Fhi n t hesi zed in anal o

%d@g@n%%g sl a“%emﬁ”g%lcﬂ%&%g‘%‘ﬁ% et hyl - »

4- oxo- pi peri di ni um i odi de and cycl ohexyl amne to
yield a mxture of cis- an8xapplad3di ast ereonmers as a
white solid. 1H NWVR (DVSO): d 2.81 - 2.65 (m 2H),

260- 2. 00 A Butybt)p-tolyl4 din69- mnﬁ drbcl@Bride 1. 40
m 3H), 1.40 -W - 00 Yoﬁﬁﬁnn 1w1 rEian&Zﬂ

P L PO O ATy
trﬁ:ﬂ@ﬂ&l—@;gypip@rlémmmh@ilﬁe fimddardethyd rrzyline t8 y&dpﬂ {He-cisi and trans-
Cer et SRR r KOS BT St ire of as-

and trrcs-diastereoners as _a vvhlte solid. M5 (ESI):
369.3 (M) . Exanple 18 Example14

3-Butyl -1 -(6-net hoxy- bi phenyl -3-yl) - pi peri di ne-4-yl -
| nephydl Q8 LAEKR- ﬂ'Hér?rl)CpiﬁF@ﬂ&ﬂd-@\;ﬂé‘an&yxehh@x&ichleﬁde And 3 butyl 1-

| t
3 oxo- i per o nPbT B AR Ag L ehne ool P!

6- net hoxy- bi phenyl -3-ylam ne to yield the cisand the
t r anghistioagtoemd ovas spathesiasiin enadogdyi tdsxarmpleMViRo IMBOZY1-3-butyl-1-

(r%e%ﬁ)ﬁ;§ 8&(% E)gz%ﬁg d‘klllinals)gldé Znég q, (5 d(ﬁ!fﬁl%074 %ﬁetﬁﬁ»arﬁfﬂ:@)zﬂ&@ the cis-

3né7 1k migmye of3he7is{and, trans 1a32erggn?qsnas te s@m@ é@§1).301.3
~1.62 (m 3H), 1.29 (m 6H) 0.88 (t, 3H). 1H NWR
DMSO, trans-di astereomsr) 6 47 - 7.20 (m 8H),

3 62 Veyl‘ggggﬂ rép_ﬁs é%rn%arﬂonéﬁ)the %%g%)n%?ﬁg%ﬂ)s négtra(n Iphenyl
H@rlbatﬁ%ﬁl&lfhid[ Ykre 3e}b1ﬂityﬂ apthpamicksnirihgflasia rﬂnmvmatography The
tpl){rgroc%ﬂr%es SBihe cis-and trans-diastereomers were isolated as white solids. MS (ESI):
233.3 (MH™).

Example 15
3-Butyl-1-(3-methoxy-5-trifluoromethyl-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 3-methoxy-5-trifluoromethyl-aniline to yield a
mixture of cis- and trans-diastereomers and the cis-diastereomer as white solids. MS
(ESI): 331.4 (MH™).

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 iodide 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 —
2.00 (m, 5H), 1.74 - 1.60 (m, 5H), 1.60 — 1.40 (m, 3H), 1.40 - 1.00 (10 H), 0.87 (t, 3H).
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methyl amine to yield a 1/1- mixture of

cis/trans-di astereoners as a Wiite solid. 1H NWR
(DMBO): 6 7.37 (m 4H), 7.27 (m 4H), 7.16 (t, 2H),
4.26 &4.22 (2s, IH), 2.81 Exaapl81Tm 3H), 2.48 - 2.08
(m 3H), 1. 56 - 1 05 (m 8H), 0.84 &0.77 (2t, 3H).

1 ghnagtfﬁsyfr OFS%IPl tlélylngh%f‘yﬁ 3- grrlnty}]g pegdme -4- yl amine hydrochloride

3- Phenet hyl am no- propi oni ¢ acid ethyl est er
Phen¥hetdrypound wies spabegyediasndpgsis Semnle EoaH -Peerykpbutyl-1-
gféﬂlgtl Ile(glsco @ﬁ@lﬁﬂﬂl thé@ﬁﬁ/d i Slb%qltﬂﬂ@(trbﬁieﬂ@ﬁ) efilifStodyigy a

W' se u er argon at RT. [t g rehwgs
mlixtgeef %5 284 1A% léfterﬁogmrs %iﬁdV sl 3 E@?‘%QJ
dried in vacuo. The residue (18.9 g) was used w t hout

further purification. Col oEkasgellBquid, M5 (ESI):
222.3 (M#) .Step B]: ( )

3- (Phgne | ~.phe
st or” 3Bt a@trﬁyﬁ%ﬁfﬁfév‘%ﬁ%ﬁ HoRIAR B apRfL By cbiibrae
g) was dissolved in absolute p i di ne (

cool FdistconpooaByraneanibesized sma Ga@ﬁamp\%é:%@raé&ﬁn&ﬂ 3-butyl-1-
ﬂ?e‘tl?yl l))?H E%@n&ﬂmuﬁn hdidwasd &Jﬁ%ﬂh@@d&ghe&mwlsmmwe fyiehd the cis-

i Uhe rmrcaaar%%&m"é‘#eég? S o PER BRI, 28 il tomen:
6@(1178@1 b)) RT3 ) es24t, 1oieaot @1, 3H)r 6.8% &, 1rﬂ)g<h82 (srhrer), 3.67 (s,
i rhﬁﬁ@égﬁi’rﬁr&@mﬁwet LG PR 000 s 380,
SHQOADNEO, dugabinielcaysr): 349 156H30 e BF) s B, G154 (br d

n
050 120 S Ch 08 srprepttp e omito

acet ate/ hexanes 1:4) to give t product as a yell ow
oil (3.9 g). Ms (ESI): 340E &mPRﬁﬂ . Step C :
1- Phenet hyl - 3- phenyl - pi peri di ne~2, 4- di one Sodi um

hydri de (1.11B&zhRB%-B-butjligpealdins- _i)yl-aasinshpireddedds n
ether (40 m) under argon at RT.

2 RS DoAY LGS Yea ALARe A6 SRRl B o Dhenayl-o-
aﬂﬂjflt]i-ﬁret}qﬂ-élab@ plﬁtmﬁn(lﬁnio 9 andmdiphenyd meth gmpﬁrextpmregd alll-
WaRture of cis/trans-diastereomers as a white solid. 'H NMR (DMSO): 8 7.37 (m, 4H),
7.27 (m, 4H), 7.16 (t, 2H), 4.26 & 4.22 (25, 1H), 2.81 - 2.73 (m, 3H), 2.48 — 2.08 (m, 3H),

1.56 — 1.05 (m, 8H), 0.84 & 0.77 (2t, 3H).
Example 20
3-Phenyl-1-phenethyl-piperidine-4-yl-amine]
Step Al:  3-Phenethylamino-propionic acid ethyl ester

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. Colorless liquid, MS (ESI): 222.3 (MH").
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refluxed for 2 hours, cooled and poured into
water/ice/ 1N HO . The aqueous | ayer was extracted

wowdok/oed7yl acetate and the organic | ayer was PCT/EP2005/013292

separated, washed with brine, dried over Na2SC>4,
filtered and evaporated. The f&stdue was purified by
flash chromat ography (ethyl acetate/hexanes 1:1 and

t henStOER] Me GH (Pherfeyhyl-phgipaetyhemies)- pepiqrioatid ethalksester
light yellow foam (801 ng). MS (ESI: 294.4 (VH +).

St © p3 @heflétgﬁgﬁﬂ?iiﬂpégmg hea yﬁhgpés‘?&r('S @ d) ewa% dfss&ﬂf&ﬂﬁ absolute

mgr)dms o mhhaadepgled to 9 @@Y@}eaaﬁge%’&}? g%}# By flsoetic cid chioride
gﬁ ERFRAOhES ﬁd&%oﬁﬁ)se Wodre fedisaeTde ehina ﬁﬂl&vvswq:teﬁmon was

3, Thi BRE WHIHERBHAIO TILG PP Rt Foldd R nd then

alislveibrsae bed n\igH’chH&t ﬂnys&tuzacmk aberediht oe/yater containgng 25% HCl
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A R s S b Pé?%‘e% Erhech oo
Il3¢%é ‘W - 3- phenyl - pi peri di ne- 2, 4- di one
4 oxime (480 ng) was dissolved in abs. ether (30 M)

undesteplon. 1.1penéthyi33-phinyvaspeaidiiied?2 drdione portion and
the resulting suspen5|on was refluxed over night. The

Dot asefuht B R d1d S Ao R D sRHERHP ORI B o) under
evgonat RE3wP h@e@mwheaﬁectea’d@mlfmepmpg@np gcifl at}meffes\'qmz 5 g) was

nashegd g%%&usﬁfﬁﬂ%ed lg}; 3 & %D EtOI—i (d 5 ﬁﬂf &h@Rulting mixture was

evapor e resi‘due was puri ? q}?
eefluznd fargy ks cogled ane pourse lmmt?rﬁeém%%% ali i dqyeous layer was
Oxtgm¥edNHet NS et e DEMoMARY 1N r 435l s€ardiad, Qvagl@d Wwidh brlne, dried

gi ve th mpound, as the cj.s di stereone
py%mgazégasfﬁtéfeélcﬂ?glreveg_@fteﬂg’%"heggm B 55 ggrgﬁ%gf’tfysﬂas romatography
ﬁtl)aceta&ﬂle%alﬁd%]ﬂ) and fheaMAM/MAOH 95:5) to give the desired product as a

vl [ nlne] Thi s conpound
%aﬁ el el S o e i SO SN S
Step D]:  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
hydroxylamine 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/NH,OH 98:2:0.25) to give the compound as a white foam (489 mg). MS
(ESI): 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,SO4), filtered and
evaporated. The residue was purified by flash chromatography (gradient of MeOH in
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phenyl acetic acid chloride. Cs and trans
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Exanpl e 22 4- Met hyl -r-phenethyl -r, 2", 3
4' 5", 6" -hexahydro-[2, 3'] bi pyrBdinyl -4' -yl am ne Thi s
corrpound was made according to exanple 20, Step A

ECM rommipiiene0sipha G car ot PG AEGHATE. GRS Y h23) 1o give the
xglhgl}lr?djasctﬁg Pl H%gte)[se;o 5 I‘P@}aﬁﬁd fr87s diastereomer <t101 mg)fas colorless

tic acid was used I nstead
Dﬂ@M:%ﬂ'?%)sB&hél M@“}/ém d chloride. Step Al
(4-Methyl -pyridin-2-yl)-acetic acid
(4-Methyl -pyridin-2-yl) -aggirhpleagi d ethyl ester (1.0
%)984 paepared accord| ng to Chem Parm Bull 32 (12),

866 4872 issolved i.n_eth noI 0 mM) and
treated with a I3 a](gf qngyll\%aqg&elﬁ 1(‘&?83 m).
The m xture was refl uxed for 4 hours, cool ed and
evap@hateethponnd ans madtheor&isg duexamee a0.te Blet@ §lrfrom 3-
ﬁ%&ﬁ{%ﬁg ﬁ% iodthcid&h @st%cﬁ%&éﬁ?a@%é RiBecloMiid. Tid Md trans

was e or at t he resi due was
dwmmsaweapwmm&i 3Lo-44MH k| tered. The clear
filtrate was evaporated to dryness and the residue was
dried in vacuo to give a | Egihplked2l ow solid (1.0 g).
NI\/R DI\/ISOi )-' 8.65 (d, IH);772(s IH), 7.68 (d,

[2 ( ﬁ? IﬁRﬁF‘?eg\Yﬁ 421?’;;"(,%5 ,’5'23% ﬁ?exﬁ%‘cﬁg 5]3 §1pgrr1d1nyl 4'-ylamine

- phenet. hyl - am no} - propionic acid ethyl ester:;
(4- I\/Hﬁllmydonmquindiwas Zﬁeyf epccoadiagite exasnple 26, S:bepgz)\] to E] from

&é[e &H% gﬂgﬁ%ﬁ%@l? x&ﬁg but %1@17 Sodand c@h@%& s(t&a BP@nhe: (4-

the_ |
Mbﬁl'@f@m‘\%dé) agetisweld Waé ugqq 1pst5§d Gprrg_s%élrng agid chloride.

the m xture was added 3-phenet hyl am no- propionic acid

et hylstgsgler (£M848ylgpyridiopwlsecetindcidne resul ting
m xture was stlrred at 55 over n| ght. The m xture was

A TS e IR A R (O i &hpdmg to
aTiganiPar. Bl 33@52)5@;8&;%6@&872/\63\% dlswlm ipretheaol (f0jrgl) and
Q}[e% gxszgllélﬁtﬂériqoth% e Muﬁé@@%?hﬁ}j Thzﬁﬁxﬁl?§wg§1%ﬂ\ﬁ@e°d for 4

El%il';s, ol ] eporsées 1ctegt BRIEDIS s RGN BRORHer 50 ) and
thQHque{SQdﬂ:@%dQ% 3.0 with 1M HCl. The solvent was evaporated and the residue was
suspended in ethanol (150 ml) and filtered. The clear filtrate was evaporated to dryness
and the residue was dried in vacuo to give a light yellow solid (1.0 g). NMR (DMSO-dy):

8.65 (d, 1H); 7.72 (s, 1H), 7.68 (d, 1H), 4.04 (s, 2H), 2.49 (s, 3H).

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

(4-Methyl-pyridin-2-yl)-acetic acid (1.0 g), carbonyldiimidazole (CD]I, 1.07 g) and
DIPEA (0.856 g) were added to THF (15 ml) 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
extracted with ethyl acetate and the organic layer was separated, washed with brine, dried
over Na,SO,, filtered and evaporated. The residue was purified by flash chromatography



M5 (ESI): 355.0 (M#). The final product of this
reacti on sequence was obtained as a mxture of a s and
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(MH). Exanple 23

3- (3-Chl or o- phenyl ) -1 - phenet hys6 pi peri di ne-4-yl am ne

Thi s conmpound was made according to exanple 22 from
phieylathytediakares 240 by bivatheyesit@l produ¢i3:s efight oropdinpid (0.462 g).

desi red conpound was obtai ned as the
@ﬁgg?ﬁiggﬁgf§as ayellowoil. M5 (ESI): 315.1 (MH
+). Exanple 24
3- ( 3Thfiosl prodiest of This repctionseqpsnse Mag phigingd g a mixgreaf ¢s and
E?W&u&&em&s %“ﬁ&p@/fsiomg) bgs.exemphe 20, steps B] to

from 3- benzyl am no- proplonlc acid ethyl ester and
(3-chl oro- phenyl) acetic a E ride. The desired
conmpound was obtai ned as a @ of as- and r
ns-di astereoner as a yellom10|l M5 (ESI): 301.2
(M) . Exanph@-QHoro-phenyl)-1- phenethyl -piperidine-4-ylamine
3-(3-Met hyl - phenyl ) -1 -benzyl - pi peri di ne-4-yl am ne This

c onp%%dcgm@gmﬁa@]ss 306 doRGnk 8 BXATRL 92 %Qm PHieR By Rinibg ethyl

fro M Nno- propi ac %ster and
erylm md Gpshdarpt phesybergicasidd Ton deiedeomphundbes pliamed as the

%g'm%%;éimﬂa%sfa%%ﬁ%ﬁ WS (Esnmqtsqr(MHf) cis and

ans stereoners as a yellowoil. M5 (ESI): 281.3
(M%) Exanpl e 26

3-(3-Cnl or o- phenyl ) -1 - [ 2- ( 3%9™Ble hoxy- phenyl ) - et hyl |
- pi peridine-4-ylam ne This conpound was nade accordi ng
to exanpl e 2G-{3-Ghiebdiphendidyieard;piper{dinet4-ylamine
di met hoxy- phenyl) - et hyl am ne and (3-chl oro-phenyl)

acet g, Zc%hgp %Elld%dsqﬁa e-gl?&rgﬁ"lg tb @ﬁrﬁﬁl@@@ Us&%s W3 %o E] E from 3-

obt ai'ne rs astere
(bEstylamizprepiomisciEhHsHer erd (3 -C oro pgenyﬁ)oavget?cl acid c':\ﬁonde The

desired compound was obtalned as a mixture of cis- and trans-diastereomer as a yellow
oil. MS (ESI): 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
desired compound was obtained as a mixture of cis and trans-diastereomers as a yellow
oil. MS (ESI): 281.3 (MH").

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-
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).



| - Ben2yl - 3-t hi ophen- 2-yl - pi peri di ne-4-yl am ne This
conpound was nmade i n anal ogy to exanple 20, steps B]

w0 e00&jp6d7e DM 3- benzyl anmi no - propi onic aci d et hpdT/8B1085/013292
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and t hi ophene-2-acetyl chl oride. The desired conpound
was obt ai ned as the ans-di asteBgener as a yellow oil.
M5 (ESI): 273.2 (MH). Exanple 28
3-p-TonI-I-(3,4,5-trinethﬁkmnphéﬁyl)-piperidine-4-y|-
am ne hydrochl oride Step Al :

| - Benzyl -1 - met hyd X0 3= f di d
(Tglgssol ;,Itl on of ﬁné%gn%&}% ?blykfghgﬁléle‘lr %ﬂln% I400|nee

ng) in acetone (25 m) was sIo add
i odi &@S(c@muﬁé)waaﬁnademwéwépﬁame h%e@gﬂ J{ﬁg Ey%é
%%hiy'la@ﬁtn@t ropRMid LIP&hA lebiief a kY ﬂﬁoph@hi} céty‘hﬁhildr&iesm'he desired
pr eci pi ate and ma filtey.

e

Remmebnd Bes oeamed el b S tafoniaistahat S gEsD: 2732
qnﬁeﬁ,reduced vacuun1 The filtrate was evaporated and
the residue was stirred with ethyl acetate. The white
solid was filtered, washed gy, &E Syl acetate and
drng aner vacuum The two SO d5 were combined to
yie - benzyl - 3-butyl -1 - net hyl - 4- ox0- pi p rld
o deodSh v ooy TRRep M TOP S BBt o eghlopide

. Step B]:
3-0- '@éleA} | - (13Béhz5t-1 -l oy yo-pheplyl) pipérpEniuci fvelide one

A sl ur

e b 5L A AT e 05
aNisefdwﬂ'%ﬁdtiﬁdeﬂéthvh iodide {3048 4ng-at rooratteroReratang. IThﬁéOI(uSlQB was

n
r?% ﬁ 8F (%f% I?elf‘gq;ﬁeg&\%g ggﬂ@gg@&gﬁ E@I@g&é&g%@% gh&‘ was filtered off.
Oltersohd ylas washeddpunimesavighe 80 a1 @f perton drisd qﬂégr reduced vacuum,
ef(ﬁJ R dvds %’v’éﬁpdrhﬂ@ SndMHelteRGM WI@ﬁlrﬁé@llﬁt}ﬂﬁﬁylcal‘cgafd E‘he white solid

| ayers were drie r sodi |.f at filt
(¥ s e i POt 0 LE/BR! VSR b oIS were
WfUn%lnéQ@ﬁ) 1818 i1 b eadyl b iityRs hmethylodrikogrigepiayni(o letlhi}elas a yellowish

?é@%tﬁnggﬁﬁﬁlﬁﬁlﬁ‘fguﬁ; ?s a yellow oil (600 ny).

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

A slurry of 1-benzyl-1-methyl-4-o0xo0-3-o0-tolyl-piperidinium iodide (1000 mg) in
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
chromatography (diethyl ether) to give the product as a yellow oil (600 mg). MS (ESI):
356.2 (MH").

Step CJ: 3-0-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
in ethanol (8 ml). Hydroxylamine hydrochloride (64 mg) and sodium acetate (76 mg)
were added. The solution turned from yellow to a brown suspension. After 3 hours

stirring at room temperature water (8 ml) was added. A suspension was obtained to



Step C]:
3-0-Tolyl-1-(3,4,5-trimethoxy-phenyl)-pi peridne-4-yl -
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3-0-Tolyl-1-(3,4,5-trinmethoxy-phenyl)-pi peridi ne-4-one
(300 ng) was dissolved in ethaddl (8 m).

Hydr oxyl am ne hydrochl oride (64 ng) and sodi um acetate
fotchy) Nirelley (@00 eds) wikeddwol. 82 P/comuequmdnfm dirdsesddegplution (1.4

tmlzgvgsr\’\g]a c%?éf%&g? 100 ér%f‘é fe g’ea@@%{ ﬁléﬁhf&rs \frjags'}%ﬁgfrgé}] QHE complete
eBdisipneibic renstipe hvaﬁ\stlrmd K NG9 e300 rorsy tm@era@d%em V\%z sgfjd was
@iﬁ@ﬁegl&?f §qd %%ﬁ%?é’%g@?gi%kﬁhllﬁﬂM( Thélac[ﬂebuy\@ﬁut@&ﬂﬁib extracted
ion m
NGRS AT A AR AR N
tsiﬂ%t@i Eﬁl’%rcﬂt ar/doB e k618 Ofad buperfad 'lIH’eeeSFdlid Wlasvlnmﬁed by flash
ere t . i h

shinestesaghy PORT VBT AL R BT TR sipred Boducts
wvegadisoltedyie ethanel andviashetsaniratedisthianelic blydre@erodécprlde solution was
$agid Iﬂl? gé}(laff‘ﬁs ngje e§7 oA RSyl Pé el \ﬁ?amer(‘f@ﬁer (76 mg), a mixture of
evap ue was Eur [ sh
chr vhiregr diptigrepDenT NEORE a7 Sre Hia ran ptereo DR GH07S ag yvhite

'gggdssma@gt)e%pgnggs wer e di ssol ved in ethanol and
of saturated ethanolic hydrogen chloride sol ution

vvas added. The sol utions e e rated to yield the
ci s-di astereoner (76 ng), Vﬁg E-ﬂ;bg of cis- and

rans-di astereoners (170 ng) and the trans-di astereoner
(40 my)(3asDihethexwsphérgd)-3 s t¢lESPiperi@Bg-43yl(amny hydrochloride
Exanpl e 29

3, t
lam( ne%?D%pec Eloeoéy g‘f&ﬁ%&b)cy i}u@ﬁ;ﬁ}lb)ﬂmﬁin@% bed ne-4-yl
-(3,4-Dimeth henyl

- ée,fzg;urrgﬁf gl 12?%@)@; B Gow pe i 12 6T S+

r[ﬁ?neth% anﬂjihl@?ﬁw)iﬁ’ )&ﬂd'ahﬁ?dt(oﬁQ@StaE@)maﬁlﬂ)oaﬂfe)(demg) in ethanol
(wg eﬁfég bﬂﬁ%tge?ﬂé%%éid ﬂ%fqr 1?31%?1188 Agg%ona? pétassmm

A«aﬁbotnnaw(abo nGy) ass acﬂdadcaadhha adaeti208s mgjedad 08 8deueraright. Water

((Egm aCst écpd’édmgﬁlde@%%t%ﬂ hQth 30 Rich %?éxtﬂc@amﬁfééqhﬁ‘és with DCM.

e Feact on m xture ch
ertemmhamed ongeniclaymssvent WhstREMitTHeleranebhivesd dbied aYﬁréodlum

S o S?nﬁl%&? AR ER&I Vo siRh SoraRB G DicP € lediVd tBe cAMRproduct 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™).
Step B]:  1-(3,4-Dimethoxy-phenyl)-3-m-tolyl-piperidine-4-one

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
ml) 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
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 (ESI): 326.3 (MH™M.



sulfate, filtered and the solvent was evaporated in
vacuo to | eave the crude product as a dark oil. The
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acetate / hexanes = 1:1) to yield the product as a
)é]el low solid (3700 ng). MS (ESBY: 236.1 (MH). Step
| - (3Stép ] et hdgy-Rinenlyoxy-shamyt) 6-yi-tobyl prpéridine-44v eméne

gﬂ ygL acetate (23.8 ng), sodiumtert-butoxide (306
n%ro nd Fﬂ(S 4- di met hoxy- phenyl) - pi peri di ne- 4- one

o (heigoimetis - AReey r oy HRHHIAL &1 St pagts es dissolved in

@@1151%1 @?ﬁi tFti?cﬁo arﬁmﬁthr yarauhrifeeo fn%@andrgc)dlaﬂfhcetate (47 mg) were
u ne

ik A SR e 25, BBl e A i o

etrmge Wit (4 Ial) wasfatidedmﬁsmpmtqnomasmmhbmew}npbﬂ -Ni-alloy

¢
% W3 aéi% 3%(3 taﬂuﬁ%%lé ! 8‘(%1u@ ﬁﬁlﬁ)ﬁ@%dl&%r&@% Hll?%ewagded
alqwbo werhjr afche maq:ttml rmatuntej was obogrvesk: Afise C@ﬂphée a #ﬁ@m the

gﬁ&ﬁ Gral a}&%d PB@N&& ng‘t PYth téﬁﬁér&'tﬁ}egéﬂcf Be8olid wlaJ fteeét off. The

concentr at cuo, he re
mcmtq;wdmﬂlé@}v& RN IQ%MOPS %iwﬁn Hespliicted 5t 115&\4 The

t{@é&}?ﬁin_%ﬁ%r 1 Rrasiuete vashad wathlbemeodried(ckB6 sotiumn shate, filtered and

Fhees v;fnbwnsem%szvt%nzﬁw%d?e e By ehbplaharramgogirty

&DOMY MQIH b NHiesolution 100:5:1). The separated products were dissolved in

(eff(%gbﬁ%rb% Wl h?g&}/urg{é gla.)noﬁc Fﬁ&rgg%ﬂ zﬁélgfiéo%t% #asHdBed. The

U586

Isyldtionsweuei eiwepdwtdd e niElsh the &/s-(aptanepmerd> 10 umigRgodthe trans-
Qﬂ& cﬂ%as\!@é&n&q‘é@ﬁ mgj‘fhd;ﬂh% Fany-Qlas@Veontr Y6 i) ab whitesblids. MS

suspension. After 3 hours stirring at room
t@%eﬁ&tiﬁl\é}{v@ter (4 M) was added. A suspension was
obtained t o which Al-Ni-alloy (150 ng) was added. 32
% aqueous sodi um hydroxi de Bxampld 3N (0.7 m ) was added
slowmy; warmng o the reaction m xture was observed.

After .c th

two- odyCBP BRI gﬁé@aﬁ’ S R S

filtered off. The precipitate was washed wi

aque diks coninouind wasernthssized it eyt emwple?ﬁestﬁg%!aﬁg@f from 1-
Bgacﬂhfétﬂ ;tﬁ&n l@qéﬂ%@@ _otetaAd RIHBEo- @@ toYRId a mixture of

I um su ered .and ol
éVaB’é# Hﬂ’éﬁdlaﬁ‘qﬁ’@oﬁggﬁ F{aey Bé WHfSFe@cﬁ/ 5‘% a%l\}lfﬁl ggchmlde and tri(tert-
W yEoegliiaR Mére 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
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-
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 (ESI): 341.3 (MHM).
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added. The sol utions were evaporated t o yield the
cis- diastereonmer (15 ng), a mr#&kture of the transand
a's-diastereoners (144 ny) and the rans-di astereoner
(6 ng) as white solids. M BxfiESkep2 327.3 (MH + )
Exanple 30
hyg)uge &?%gyn}ﬂqgr{glr)letﬁoﬁy {)I\'/?\élarbsﬂ) - RbP8YinEiNer Anivk hddiochloride

roc e conpound synt hesi zed in

analo y to exanple 29, B] andd fro .
( 3 4Tgr: remRONYd %Seﬁwﬂ)e%?cg@r%“ai% R egmalg fuTrom 1-(3.4-dimethoxy-
7 g%ﬁﬂﬁﬁnﬁoﬁe /4Bl sna-amissleutd giehf a dGuraoftis/trans-
[ 7-zs

g}aﬁerwﬁg at%ae \2{ n%eqliﬁ% ? > a whl tf%hepcﬁl Itgreom%rs v\gl%g bg%d) %)%ld not be

ashiaveddlyilaislo nhrbmat@ald’ryyMSo(fElSE)aMSaﬁwd\/Ifhé reacti on was
run at 70 OC for 5 hours. Separation of the
di astereoners (free bases) b 330t b e achi eved by
flashlchgonatography %S (E%%% 327.3 (MH +)
e
| - (lé (24P reethowTehsme Ryl 2348, Orharahstry | P RiRyiging pejamine
i di ne-4-yl am ne hydrochl oride The conpound was
synt h@élcaﬂi)ohﬂd ﬂrﬁl%y@@)’esiz@d axarhles t36xdniplaB0 fddy 1-(3,4-dimethoxy-

4- dl t PH%%%@% Zplé % arbc&);pbg{)xlaggﬁqy%dd'r%eqn 3/16??9 mixture Of cis/trans-
@hz&fd‘réc&ﬁ&d nas hite suliek. Semsationmfi thediggkiedmegeeridnotdre aghieved by
t ast ( e +¢oul d not b e achieved
éﬂg}ff ﬁﬁ%@{@sr ap ﬁ 3%%&?‘55 341. 3 (M + )

.Exanple 32 1-(3, 4 D met hoxy- phen - 3-

(3- met hoxy- phenyl) -piper|d¥ an1ne

hydr ochl ori de The conpound was syntheS|zed i n anal ogy

to examphe-BAnkihem bhe{r@ﬂéyl-@hﬂ'&iﬂh@@ph&hﬂzbhdm -3-yl-methanone

pi peri di ne- 4-one and bronD anisole to yield a

&Eé%@a 8h orCRaSP A PRbERE T pdlo By gglgg e-£8ldidrboxylic acid

?ﬁgﬁ?hﬁQMQMnﬁymﬂbabh&nhronatography M5 (ESI): 343.3

(3R,4S)-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 NEt; (0.39 ml)
was added. Benzylchloroformiate (0.33 ml) 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").

Step Bl:  (3R4S) -4-Methoxycarbonylamino-piperidinee-1,3-dicarboxylic acid
1-tert-butyl ester

(3R, 4S)-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 LiOH was added (3.0 ml). The mixture was allowed to stir at RT for 20 hours. The
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
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froml-(3, 4-di net hoxyphenyl) -piperidi ne-4-one and
2-bronp-pyridine to yield a m4ture of

cis/transdi astereoners as a white solid. Separation of
{NieSOi, patdosveporetes. Toetedidnotwabdriedin gl dadyyant tofgtnish a colorless

hro aphy irt814. 3 (MH) . Ex le 34
%@Eh@%?‘g@ @%ﬁéﬁ%ﬁ& - pi pt(ari di) ne- 3?3}3) -et hi azol i
di n- 3-yl - met hanone Step_ A]: (3R, 4S) . e
- 4- Béwmﬂ]oxy%@%@B@WH&W@E@M‘WW&%-,@%%@PB*&W‘?%“YD'

?gﬂ'eﬁd{lﬁetﬁurbeiesﬂﬂt!acia&_&ﬁ;bﬁylmhyI ester
, 4S) - 4- Am no- pi peri di ne-1, 3-di carboxylic acid

1-tert-but t - hyl . ] i

L L B T BP0 M R ey
WR2B61 8% 678 didylveainid\abs. J00I0R0 585 ) T ontass selu ool weseladded

ans. - . . .

B Sf?/ﬁ%gw%ﬂyg%r%g o(gl\{%ﬁ%}a-t(lgflg%.)-5%1)9?#')@ﬁc\l/%ggﬂlgc%g}égmgrr]n-h%xr?fe}uorophosphate
(95t gk trietbylamnine (@t 7trol) gnfl - affer RpipHigs - Hiigﬁidinffﬁgl mg). The
LGkt Q?Q? Mottt & stie®r BRSLEtIRTt Thé GfkidEd Wes puitled i€o ice/brine and

ST U G NI TN T

ﬁ%@ﬁd@éﬁ%&f{)g M@ ﬁaap’o@ﬁiedi_l%etrb@t?um murifietlibgdlaghychromatography
o[rat ogr.a . '

(EBRkRES T gruc bor apt s il PRI TR Ty me- s

3BSL) 2450 HMNH). St ep B] :

(3R, 4S) - 4- Met hoxycar bonyl am no- pi peri di nee-1, 3-di carbo

Xyl i Ci 1- - bu . . -i i 4 AT . .
49)- %}%elg i g(lsgga)r Ejgggljr%ﬁ%gﬁfe gﬁbon}fl) piperidine-4-yl]-carbamic acid
hiepafl edfehe- | |, 3- di carboxylic acid 1-tert-butyl ester
3-methyl ester (580 ng) was dissolved in THF (20 ni)

?II_ E d f{n 3ﬁ{\483%3@ﬁ§10%?&a%6@hrﬂfnog~(ﬂiia\ﬂalidiaddedﬂﬁcﬁlyb -pipgridine-1-
Xt ur, 0 0 stir..at I
AR AT I ot aerd TeD PeU TR b T, SIEAT SR g TEA
l'(l@l44l(rﬁl.) Srashdded Hhepwigelcihes edudtyrey misdsreaxasithert Slgwifl tystir at RT over
et. cetate and t ' i
N
rdsvidu2NWEeOTd rhé extiarter Whh eilaseiate The orgassc layer was washed with
G4 hfse (N2,SO4) and evaporated to give a residue that was purified by flash
chromatography to give the desired product as a white foam (260 mg). MS (ESI): 350.1

MH™M.

Step E]l:  (3R- 4S) [1-Phenethyl-3—(thiazolidine—3—carbonyl)-piperidine—4-yl] -

carbamic acid benzyl ester

(3R,4S)—3~(Thiazolidine-3—carbonyl)-piperidine—4—yl]—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
was poured into ice/water/sat. Na;COjs solution and the aqueous layer was extracted with
ethyl acetate. The organic layer was washed with brine, dried over Na,SOy4 and
evaporated. The residue was purified by flash chromatography to give the desired
product as a light yellow oil (308 mg). MS (ESI): 454.2 (MH™).



foam (558 ng). M5 (ESI): 377.3 (M#). Step C:
(3R, 4S) - 4- Benzyl oxycar bonyl am no- 3- (t hi azol i di ne- 3-car

W eovgloy674pi peri di ne- 1- car boxylic acid tert-butpcT/8B1085/013292
3
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R, 4S) - 4- Met hoxycar bonyl am no- pﬁ)eri di ne- |, 3-di car box7I
ic acid 1-tert-butyl ester@é}SS? was di ssol ved_in
abs. Stlap‘,IPI] (203 4S)-(FAmfrics 1 bmﬂthﬂfplmcbng-éd@dthlazohdm 3-yl-

gently
x%lenzo rirazol -1 -yl oxy)-tripyrrol | d| nophosphonl um hexaf |
uor ophosphate (919 ).,. triethyl 47. m
af t et3 §1 [AtRhegethy}- rﬁrg(gggﬂqhémq- -a Qn «inpeflﬁgml#—%ﬂbﬁaébamlc acid
pédslté_?\om thg) whi tredr€d wgh Bﬁ%rHBﬁin &Ftic e (15 il ufoe 2\k@srs at RT
red in ne t o
it Gevatitiie b P aaraes onE B Raierig B gled o -10°C
wad fradediot b hbut. Mthe sdlvesldwésl‘ﬂherﬁdkc)maddndvhpwhémdhedm@h a small
rr?x%lggﬁ% ﬁ’@%—l R 'resu%gehxpé/s tBlar??@so%d?H% r(ﬁﬁ QQ{L@QHQG 40 with

cetate 1n tane UC as_a
wdnid YH.OHM andioBe ageo y(ams)satqu@d 3\71‘(})[\}11915 1 an lewac[t;}zd with ethyl
gc‘:oéltat AR o[rgan(lér &zl sl seh18red; wARBO Wth)br RicP@idd{IN¥ES @) ¥l

AT bam ¢ enzy ester

AGPOIRIER AT GRS élaﬁwmpﬁag%f}’if fleshABromrtaeraghe Laradipt of

MeOH I%QDGM e@ﬂaﬁa@@sw NEL,08) d? tfgﬁﬁih;ihé §l&as1re<$ pmzdu(ct%a’aﬁa light
and TFA (0. 44

ggg (4 &H dk/gfwgzg?% fesulting mxture was then

allowed to stir at RT over night and was then

evapor ated. The residue wagxtmaks¥erred into
icel/brine, basified to pH 10 with 2N NaOH and

eXt r ek %Prluﬁb IWE“ et @erfﬁlﬁ?&: 9—’}7 iz oli B B-yWasthanone

W t'h ne 2504 an evaporatedto

glve a_residue th rifi

chr orFRETBRERHWAS® 5419@5%8&%8@%3 8%5‘?1%}83%#05’3&8 ORRP{E
fepaadB&Q35R)- 4V§n(IE>Sbi)per1aﬁl@ 113-Midayboxylt sgd Eltert-buBRester 3-
[“Pe)ﬂ?ﬂé’ﬁ@f fpzolidi A5 (Trames i he s R IYequVY ?J% A ) 204
YMH?Y). carbani c aci d benzyl ester (3

, 4S) - 3- (Thi azol i di ne- 3- car bonyl ) - pi peri di ne-4-yl]-carb
am c acid benzyl ester Example 36

[((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 (3S, 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
Synthesis, 5, 1987, 452-455). Yellow oil. MS (ESI): 321.4 (MH").

Example 37
1-[(3S, 4R)-4-Amino-3-(thiazolidine-3-carbonyl)-pip eridine-1-yl]-2-phenyl-ethanone ]

This material was obtained according to example 34, but with modified Steps E]
and F]:



(255 ng) was dissolved in DMV (5 m) and DI PEA (0. 28
m) was added. After 20 m nutes, a solution of

wQ@2qob0eimaet hyl ) -benzene (169 ng) in DVF (4 nlpCVEB2005/013292
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added over a period of 15 m nutes. The m xture was

stirred at RT over night. The 4%action m xture was

poured into ice/water/sat. Na2CO sol ution and the _
aquestes El:ay el - Nasiykcetyad  inzalidine St ¢arbomid e pipeedinpryl] -carbamic
or [ er was washed with brine, dried over Na2SO

%él%gg{t/ %)(L)s?%ét ed. The residue was purified by flash

Sglr Fén\?ﬁ‘gig;o%fdg%eggS@%o\ﬁ%gtgggfﬁgéggrj{]_-ggrg%&;ac@%ﬁ%g@} (250 mg)
(v§s|'3;di§s%)\1ed gﬁl amgmjvx-(s gxnm SxﬁtEDIBHAR(I]'A.r g&rmdiwaeaadew The mixture was
-t hi azol i.din-_3- . :
plovisanenta 15 P agbPTal a3 S AbA e Phsrars yeilarig (104
i) waedddadri eopadiad The nziyturewsevar@d60 OfC andstirned foret min. The

i th 33%, HBr. | ' ' ; .
V{?ﬁaté?n i 1(:1)rne.wI &hogl(r{‘gcz Jfgo ?«H%&wg\tl\eégsatg CIj\gé%C(g%%)hfc #@%@eﬁfﬁg with
sthsbensicofhaasgaoodhy Was seprrited, aashes with biene, grieqd |9yer Na2SO4 and
J@?o?ﬁé&/ &Wlafdéﬁ? ht et ieeAphateapfidhechsohidempbhesgive the
wth a small apount of \?A}%‘ . ..The £e5| duele)_vvas fhen, 1]-carbamic
desired Ipyednct hl-raewflacehidy a@&ﬁm :GaPg iy P i ft] -carbam
INHY Qhdch @ Réter (304 a@%?a@ usvHiry&rm IS (BSI)uestl Ml t h NaC

and extracted with ethyl acetate. The organic |ayer

was se ated,., ith brine ..dried. o _1ovllon.
evangeE?jid t '[%gﬁgqfx\e%?n l]%(éhﬁagltb h%g%gurl I'ed ﬁ;;:ﬁﬁfhe tyil-2
phasyh-edfanonat ogr aphy (gradi ent of MeOH in DCM

contai ning 0.5% NH4OH) to furnish the desired product
as aT‘[h% gtiiI?%J%Q%ﬁéﬁméd% dBRibedB &xERIpIe 3438QpTF] ) [1-

EX 4 . v .« g . .
shoiareileordbinaitinred rsgTooprpairsaidiee- 401 ubifmis 26id mriy! st

3294 mpiHuament oA bugwithasnahfied petiiatonsspr Theproduct

i'n exanple 34 from Lte enantd 3 s
oS PRI BPFNT HERG. R0t Ga By P Ry e conaining
D-0t586 forkiilt 3did )e The ap@roprietetisaktiesstweere evdpiosated toiginethgigsired

i SIDRLIN 5 BegR0ea IR Lateih mefMCRESD 332004, free

&ia§d)- 4- Ami no- | - (2-pyri di n-2-yl -ethyl)-pi peridine-3-yl]
-t hi azol i di n- 3-yl net hanone
Example 38

1-] (38-4R)—4—Amino-3~(thiazolidine-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[(3S,4R) and (3R,4S)-4-Amino-1-(3,4—dimethoxy—phenyl)-piperidine-S—yl] -thiazolidin-
3-yl-methanone

Step Al: 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 ml ammonium hydroxide 25 % and heated at 50 °C during 18 h. The



This material was obtained as described in exanple 34
fromthe opposite enantioner (3S,

wd 0040667m1 no- pi peri di ne-1, 3-di carboxylic aci d PCT/EP2005/013292
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l-tert-butyl ester 3- nethyl ester, thiazolidine and
2-(2-brono-ethyl)-pyridine (sy#hesized according to
Synthesis, 5, 1987, 452-455). Yellow oil. MS (ESI):
odtude \Q&dl-&b))led[im&mle en@theh; NaBIE, (1 g) was added in several portions.

@gm&hwas c?n éﬂo@%g ;h aghlﬂgleﬁt ﬁeﬁ{ 9{%@ anﬁ'tﬁ@frﬁﬂ'upeewlds dﬁluted with

anone was obt al ned

wetotia Wghtcoolen@ apil extaartedsyith W@ﬁt FhaioFgeats esirapkwas washed with
Fflge E i&Pover sodium sulfate Removal of the solvent under reduced pressure gave

I‘WI}O b} o5 ty%s pi{::q I,lpgtzcm Irrgrie gpua%oagrrg mfsdlcf geﬁ) ehep AnefAcOFt,
3110 ghﬂ @Z&iplﬁkddﬁ(m,ﬂﬁ?ﬁm)a))torgm&g 200 (56-%) off the citle bampound as

L e was _ di b DCM

%ﬂtﬁP@ d;ﬁ%f qﬁi%i&o() %%%Af%%’m@g aadRLE’& éeglmaxtS ure was
allowed to stir at -15 OC (ice/salt bath) for 20 mn
amjmtrfmehbpnazhﬂh@éttetydt}’ﬂm-pm@@e Boarheylinacd aepily ester :
gj 0§§M g mxture was vvarrredtoOOCand stirred
nt o

i .
M@R@MS@S&H: Sty 5 BePl o8 abh 208 e gD, 349 (s

%é 5RGEIAY, €. 271N 84 0y sH), 6.Joawdr7. s@a(a sskpes#epd, washed
brine, dried over Na2SO and evaporat ed in vacuo.

é [ ’é‘gr{e(}ilé gg@’\i\ale?dg grtgtg%}gfg ;1!11%% S nﬁE QQQ%QJMylte?ter, BH; salt:
IMiS: parpyMade)Y'yl - 3- (t hi azol i di ne- 3- car bonyl ) - pi peri di ne
Vi %gﬁEEﬁ“h %@J‘de’g@éﬁ &4?%:6@ (. 30, 790288 (3, Whi)! £92-5.02

4 Y HA,- 3054- aésszcwﬁﬂaéé (P é-SsSQ:épB& |2pr7( Pev 148 (e SFL, 6:90

h]i7%l) @Qq%le giianone The reaction was performed as
escrl bed 17 exanpl e 34, Step Fl from][1-

phenyl acet yl t hi azo d| n - cgr bo er.i.din

D1 S o ket dUHBR P BT 08 TP AR R S et

HOAc (3 m) but with a nodified purification step: The

pr od ucAmmmmnz‘fh B2 Bytepitepac-pyridimetiPtab ¢rticagid methyl ester BH;

r]]?gll)aeﬁeﬁﬁg petl}abnolrl i af%H %? I%) %fwr 79 10u 999€ HRY iGure was cooled,
gvasked Wigh mmrhgedand extracted with AcOEt\A'%IrK? ex%}g?t \A%sa\}vf eé 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
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 CH,Cl,. 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 title compound which was taken for

the next step without purification

Step C]:  (3S,4R) and (3R,4S)-1-Benzyl-4-tert-butoxycarbonylamino-
piperidine-3-carboxylic acid ethyl ester and (35,4S) 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 BOC,0 (20.5 g) in 200 ml CH,Cl, were stirred 17h at ambient temperature. The
solution was evaporated and chromatographied (silica gel, AcOEt/heptane, 1/1) to give



product as the formc acid salt as a white solid (12
my). MS (ESI): 334.4 (MH, free base). Exanple 38
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di ne-1-yl]-2-thiophen-2-yl ethanone This material was
obt ai ned according to exanple-33¥-with the appropriate
reagents: Colorless gum M (ESI): 340.4 (MH, free

bas g)of thexasghe t3s &{o&rﬁzﬁ 1488 ¢ afiithe Q:é}jamd&)ls Bover and 13.87 g of the

Remigarmet ?ée‘/alg& kPl peri e:O ”i] Y]

4- Am no- I-benzyI-I 2,5, 6-tetrahydro-pyridine-3-carbo
(15834%)@@ (BB145yAH1 - %@z@]rzl “tert- butoxyca%bonylfn%mo piperidine-3- carf)(oxyhc acid
ra& nzyI 4- oxo- pi peri di ne- 3- carboxylic acid nethyl
ester as suspended in 100 M ammoni um

EEAUTSE %1 "% and heated at 50 OC during 18 h.

Thari QHMB@ YES4000ERAS WINLB) 1. me(tamd) keer(s, MEBH5¢1.11 G, 2H),

450 20750, SENST Al (RoRt) 908 8 s Mesacnt b .

3i.90c3. e (naj 1HE), W/ 1H)p 6.604(s largeo bHi). g2 1-aA3 (I@xﬁHéct ed
with AcCEt. The organic extract was washed with brine

S%j 48,843 R U g‘) 1SRG g4 fb@&(ﬁcycﬁﬁﬂﬁ’%%uﬁf mﬁ&)@ﬁdﬁﬁLy&ﬁboxyhc acid

der’ ‘reduce ressure gave a brown oil
pﬁhﬂ€$@ﬁ by colunn chromat ography (silica ge
hgptsa (h¢¥ggﬂ, 1/1) and precipitated (AcCEt/heptane)

k¥ gree & g pdbReg? el ab o e o iRy a3y 50 fm, 10,
tloszanm &al 1H), 1.97-2.11 (m, 2H), 2.43-2.50 (m, 2H), 2.74-2.83 (m, 2H), 3.45 (s,

SR NPT ! K 50

IH 400 MHz, d, TMS): , 46 (t, 2H), 2.99
(s, 2Hp,DB. (3@,43&; and (-QS 4S}45@rt(—§utomarbopy§12mpo }[_2—&3(,4-d1methoxy—

nylQe] Edﬁi@s(@a§ ange, t
iﬁ%h¥2 ﬁ%—@@%e 3 OXYh1etrat$§/ Ji%yridine-B-carboxy

| NS
e %éudspgr?stlgn cl)f (3§ 4?) and ,ﬁ{)—I~benz'yl—%gr't—%u@(’)\élci-yizgrb-l(_)nylamino-

piperidine-3-carboxylic acid ethyl ester (700 mg) and 200 mg of Pd/C (10%) in 10 ml of
EtOH 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, AcOEL) 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
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)"

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, 1H), 3.62-3.72 (m, 1H), 3.70 (s, 3H), 3.72
(s, 3H), 4.02 (q, 2H), 6.70 (dd, 1H), 6.81-6.86 (m, 3H).



NVR. (DMVBO, |H, 400 Mz, d, TMS) 2.45-2.60 (m 2H),
2.80-2.90 (m IH), 2.92-3.02 (m IH), 3.30-3.45 (2d,

WQ@R{)os/087%8 (s, 3H), 3.80-4.00 (2d, 2H), 7.31- 7PdDEPINN5/013292
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5H), 6.90 and 7.80 (2 s. large, 2H). Step B] : rac-4-
Am no- | -benzyl - pi peri di ne- 3- edabboxyl i c acid et hyl
est er 4-Am no-1 - benzyl -

, 2, StepH] e(BRasﬁ%bchmd (PSS ett-AaniBo clat b Gxrdiroethok Phenyhy ¢thyll-

in et hanol with NaOH 25 %
tegghn?_ggﬁ &gg@g}gk é%% xture was cool ed, washed
vvlth vvaterllce and extracted Wltg ACCEJ%hﬁn %ﬂgextr c
nas eahBoAT AREBR) N Grodkori- et BUeTTaRn i ap Fla a4
BeARMSty- gﬁeﬂ etBl] w&mmd@rcamwmlmﬁﬁsme(mg) iarl ml TFA

yell o

Kansirist | bisll o1 T BIRE WA pparigdpde NyPEUTMEios sod epssed vieh

lAcOFaditd corithydd @ghisc lafyt weye wash20 Oith briﬁdﬁmdakleddﬂetdsodmm

SO 0o g A RS A s i
wlamradpemamgrqfhy?(BOIntﬁS]éE Fh}@ﬁHﬂiﬁé’ ArQEUheptope 1/2) to give 9 mg

?},d %5‘8?'}%'{&%1%%&@%3' 90 min at 0 OC. After adding

saturated, the solution was extracted two

tines vv|t CH2d 2. The conbi ned extracts were washed
WL A3 0AtMYEHYe and brine and dried over sodium
sul fate. Evaporation of the solvent gave a yellow oil

of K BRptH]t (3R AR)EL(AE49)-chminas] 4 2Kk dinethoie phexy)-ethyl]-

t out rification Step CJ: (3S,4R and
lﬁ}g)e ?C ?ﬁ%l‘ chfert but oxycar bonyl am' nopi peri di ne-
3 carboxylic acid ethyl ester and (3S, 4

(3R, 435.4R) Bath 3549)- %émmﬁd%%éalréwh%mnyl) ethyl]-piperidine-3-
%aﬂ%%mw 0 éhﬁ%&?&@zlxﬁ %uqltﬁmyhyc%haé (166 mg) i in5 ml THF, 5 ml

benzy per i dj ne- 3 car ox lic a

Mol agdrigpl Hg@ wverwwe lf%f;‘l LR BB 3%1 € yiture was

%Qgteﬂl with Bt pMe v Qn& Eﬁfsfc%ﬂi Wit AeOEa Mihie eﬁtnbflmhmfgahu}agers were
qsdggycé brme AR {17: or at a%u%ag grggxt/a g% %Qloﬁfg?t rhder reduced

f eselmne(gatref ansil whodtmras pimﬁBd by ocblunhls:hrmethcaP@lYéISpWE Flash

mg Sr eo CP Igfe% ggatrﬁg%—g&bﬁtlﬁ@pﬁ&g ) fo Q(fe §@an (37 %) of the title

(cBRpoShd jas Bmhz‘fylsomtert but oxycar bonyl ani no- pi peri di ne
-3-carboxylic add ethyl ester:

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).

Example 40

3[(35,4R) and (3R,4S)-4-Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-thiazolidin-

3-yl-methanone

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

ester

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



MS: 363.3 (MrH) + NVR (DVSO, |H, 400 M4z, d, TMS)
1.11 (t, 3H), 1.36 (s, 9H), 1.65-1.71 (m 2H),

WQ280/0&737 (m 2H), 2.49-2.55 (m |H), 2.63-2.BO1r/Er005/013292
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2H), 3.38 (d, IH, 3.51 (d, IH, 3.80-3.92 (m IH)),
4.02 (q, 2H), 6.60 (s large, FHy; 7.21-7.32 (m 5H).
(3S,4S) and

baR. llIPR)e drgRealytrs drcteadtiedoniten MgSéhﬂﬂtwd:Chmdm’appmd di ne

%W%%g gﬁ\f)lhg gﬁﬁ{ﬁél %gbﬁw}g? ?E léi\f%eh%%g’ yé]_M?kr 591 '6'22% which
gzlag dlSSQlYE@Ll]_l SQ()n]()ndenp ppd sadigp ethqmi e(thélZg as gdcgayl i’hgli, the
%Jgpe w%s ﬁﬁr&i Lﬁpat(ll?ﬁ) *@Hooled, aﬂutgd %&h([’(ﬁO]ﬁlﬁhd v?asHé_d with water
gm’i bgpﬂ: }gtaglge@}s p a%eg Wegfq_—sxtglﬁgﬁ twice Wltlhl_RCO]Zt ‘ghe orgamc layers were
(AS] 4R Mes @], FilBret ponpanbantldadiromatogr&pHid] Gilitangel hoxy
géﬁg,}//lh)ﬁptgag,gé# to 8:]?92121{1 l-gelat%iee f@tr?p%rﬁlga )§¥| k'\;f'llt%%bﬁld €f3h%‘| g, 68 %).

(3R 4R) - | ~benzy| 4-tert-but oxycar bonyl am nopi peri di ne-
M&éﬂ&@){M#M) acid ethyl ester (700 ng) and 200 ny of
Pd/C (10% in 10 m of EtOH and 1 m of Hunig' s base

was @Veg l%gf'ﬂatﬁ %’mﬁ& 123, @1&&50@?%&&9%1 perldi@e-3-carboxylic acid

susP n was 'tered, the filtrate evaporated and

Wyl e6i due puri f| ed by columm chromat ography (silica

gel, AcOEt) to give a pale yellow solid (538 ng). To a

sol utA @Rp&fsidrhe rab oV, 4pdhﬁ£ku;ll®ctxy(1ﬁ%ﬁylbrg:}omphper1d1ne 3-carboxylic acid

3,,4-di rret h eneacet al deh 7

ﬁ:ﬁ)}fl Fsﬁere(pﬁ(zﬁé % @nﬁ)&lulﬁaaceta%eg(ga( r'lg 6‘?1 %éh?i&%lg&vas%ngred 18h at
VAL, tHem saodmmaxyenmhmih;ei;nd(e(ﬁzg) wds)addef. tAdter 28InasRT rthe mgxture was
%‘ﬂupeg.%ﬂfﬂgO%, Qﬁ@ljiedacWPée%m e P&k B4R E Thie RecdHi Xfaidr@were dried
was diluted wth water/ice and extrctedtvvl e
evenMe8Oetiiitesed, TrROTbRbIHEEIORGES AP Presd(eiisa weh 8k atpne 11
t gﬁrefeﬁé i anfpoliddadsouey 7696 um sul fate. Renoval of

sol vent under reduced pressure gave an oil which

Ao SR o Gy a SR OB B RE s A glperidine:-

aarboalliowidethyl dder 437. 4 ( M+H) +

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
MgSOs, 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 AcOEt.
The organic layers were dried over MgSOy, filtered, evaporated and chromatographed
(silica gel, AcOEt) to provide the title compound (38 mg, 55 %).



10

15

20

25

NVR. (DMVBO, |H, 400 Mz, d, TMS) 1.14-1.23 (m 3H),
1.36 (s, 9H), 1.40-1.52 (m IH), 1.65-1.71 (m |IH),

wQ@208/06ctdd, 1H), 2.12 (ddd. IH), 2.42-2.50 (m PCHEP2005/013292

2.58-2.69 (m 2H), 2.85 (d, IH), 2.98 (d, IH,
3.45-3.57 (m IH), 3.62-3.72 (48-1H), 3.70 (s, 3H),
3.72 (s, 3H), 4.02 (g, 2H), 6.70 (dd, IH), 6.81-6.86

M 38 (8HéP E] : (3R 4R) and
(3S,4S) - 4- Amo- | - [ 2- (3, 4-di met hox7- phenyl ) -ethyl ] -

f"BFF’f Eie%é’s SRY BOXBRI ) 8¢]30 Bt vtho R bREnyD -3 QA doRBiref3-

¢3Boug)-piperidine- byl vrykearip efigiterbp] pstprandg(39:45) and (3R,4R)-1-

K 1
gjt /ﬂ@l e é(?&f(ﬂ%ﬁﬁ?‘rge&?iﬁ&dlrd%f_ifchﬁabgﬁzfpﬁge?gg@éfﬂ I’?ﬂ Cca@l@drﬁlc acid

tset-Dutybeststxt ure was poured onto NaOH IM ice and
extracted with AcCEt. The conbi ned organic | ayers were
was hed aWoId‘mohrdf ez -4t t-Botoxgtcobenylsvigiouln( 3 gt disethoxy-phenyl)-

Bllplen\\sa,ﬂ - -car he f’c%t:lvfie(aéo %{%‘5’ & ?Jeﬁ)%%gﬁéj%%% ?ﬁ:g %&ﬁm%mas added
Husid’ ibase SPEHFI[) FHICINEO 1 onggy, HABOK 3 hopi amdt 17:02§11nleéo 3 ml). The
%\/I'rﬁﬁg uQeng @tln%fd 3&1@1@ Ot°Cta(|519 KER R RUTEy 2MB:dild &6 With AcOEt,
msleéﬂsyltMS%rPﬂ fr%jécps pnd bsn% daxeér@mdszggnﬁﬂgﬁmlfaam cprcentrated.
PhHe @fdd)é'}ﬁ‘@d@ct Gk F@ﬂﬁéd By @ﬁbﬂm{o%&p‘h@on&ﬂfta gel using }|&cOEt to give
i

3ShTand TSR it ool S BP S R gh Piperidine-
Wiyl htarbamyckcakietteb (ti66temg)3 ing) dnfi(3S#), arfsl (3R, 4I%€I—K3a4ﬂrdxmethoxy-

we
b SR Tl A BT G e o

wmg)h AcOEt. The conbi ned organic Iayers wer e washed
with brine and dried over sodiumsul fate. Renoval of
e (RRlygnisyunder reduced pressure gave an oil which
was pur|f| ed by col um chr omat ogr aphy (Isol ute SPE

E o e AP LSO B 8l e RO AOh  Btine-o-

?I]Lﬂh@hzo%n -BOBmethahbhd) + NVR (DVBSO, |H, 400 MHz, d,
MB) 1.92-2.02 (m IH)), 210220(m IH, 2.75-3.10

[(3S,4R) and (3R,4S)-1-(3,4-Dimethoxy-phenyl)-3-(thiazolidine-3-carbonyl)-
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 MgSOs,, filtered, evaporated and
chromatographed (Isolute Flash SPE NH2, AcOEt) to give [(3S,4R) and (3R,4S)-4-
Amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-thiazolidin-3-yl-methanone (23
mg).

MS: 352.1 (M+H)"

NMR: (DMSO, 1H, 400 MHz, §, 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 (d, 1H), 6.79 (d, 1H).



(2m 6H), 3.35-3.48 (m 2H), 3.55-3.62 (m I|H)),
3.70-3.80 (m IH), 3.71 (s, 3H), 3.75 (s, 3H), 6.76

W@ dabs/0bd7 6.85-6.90 (m 2H), 8.3-8.7 (s.broadPCBEP2005/013292
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Exanpl e 40 3[(3S, 4R) and

(3R, 4S) - 4- Ami no- | - (3, 4- di net he&9- phenyl ) - pi peri dne- 3-y
[]-thiazolidm 3-yl-nmethanone Step A]: rac-1-(3,

4- Di meUi oxy~phenyl ) - 4- oxo- Bxpepledilne- 3- car boxylic acid
et hyl ester A m'xture of 3, 4-di net hoxyaniline (12g),

-804l -thiazolidin-
R S RER D I U G e
C, cool ed vvlth |ce di | ut thaneRPCl 2 and washed
successively with water, ammnl um hydr oxi de 10% water
?n |d birhﬂgnat&gﬁ wWak BBﬁiixfedljﬁd’%fqtﬁe Mled‘rﬁicdi‘dfﬁdsdi’ﬂﬁlf i_sNB@@liiln example 40,
iltere evapor gt ed. .Chr omat ogr S| a -
HEDE B 4 e £ 10 PRTRE SO e Bt 25 gt yhe e
ehinpbun@s di ssolved in 50 ml xylene and sodi um
et hoxi de (4.42g) was added . Then, the suspension was

%g'ﬁgﬂ\&%%mo 0C, copl ed, diluted with AcCet and

ter and br| ne The aqueous phases were
extracted twice with A the organic |a
SNBITOVED, 590 Mz Bainds, 1IBUGHr A g st 0, 1741 86 (m, 110),
AL %hﬁ@m@d 4@ {chcaTgels (AR 3. beplsaris, 21),3)68 @, 3H), 3.76

obt al n e t|@| e gﬁ/&n‘%oslén @?é’f&w 6t£2 (Sd%l IH(_i[) (6]’306(%3113), 6.79 (d,

UED-4 Am no | - (3, 4-di net hoxy- phenyl ) - pi peri di ne-3-carb
ox7lic acid ethyl ester A suspensi on of

rac-1-(3, 4-di met hoxy- phenylg. prg% pi peri di ne- 3- car box
ylic acid et hyI ester (640 ng and ammoni um acet ate

(3g) in 10 nmet hanol was stirred 18h _at

sodf mﬁ@%)and&%ﬁc,émféﬂm@q b AviEmerEph emlglpeféwea%-ﬂ (2,5-

RT, the m xture wagihditopydl-niyt )hs&p@hamshed tw ce
Wi th vvater and brine. The organlc | ayers were dried

fil d, d d
(()\S/ﬂ i @é‘?el‘l k@é{r?m&f U ez?agn}éf gé,o?%i)e 298 ?@hhggg 2,5~
GatFRRORE o0 My, 70 9.

MS: 332.2 (M+H)"

Example 43

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

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

MS: 332.2 (M+H)"



Step C:
rac-4-tert-Butoxycar bonyl am no-1 - (3, 4- di net hoxy- phenyl

WO 26067 ne- 3- carboxylic acid ethyl ester APCDER100®013292
of
rac- 4- am no- 1 - (3, 4-di met hoxy-p¥enyl ) - pi peri di ne-3-carb
oxylic acid ethyl in

' ester (6.47 g) and Boc20 (5.02g) i
50 Ml CH2d 2 was stlrre@m&@lﬁthen diluted with

10

AcCEt, washed with water and brine. The organic |ayers
WereEjglg[ﬁ1 gaover MgSO, filtered, evaporated and

chr onat lgr aphied (silica gel, AcCEt/heptane, 1/ 1) to

| eave the titl onmpound as m. xture of czs-

f r v 7himgoated tﬁgﬁéqrgal(nan &%og@ng/angr "L R bf D(’lML}fﬁCtl_‘l_l‘ed ina
SeRnbial manner:

rac-4-tert-But oxycarbonyl am no- |- (3, 4-di net hoxy- phenyl

) - pilper 3-carboxylic ag a gol utionjof

rac- gfngl %fengsut oxycar bonyl ;1mfJ r?g?f;a}?q 4-ldi net-hoxy- phenyl

) - PiRgnkeEi ne- 3- carboxylic acid ethyl |ester (170 ng)

i n 2—w—FH—were—added—trt—NatH+Mard—t+thirum

hydr d)“(mrdpot(rlmffng)lula'(ﬁe suspéldime wag 2900mpgq 22h at

RT., ﬁhéUIedig er and gét acted |t %y mﬁth

t er t |- PIFQFRELHDE ETHAC The 4 | ay aci dified

to p ﬁ(ﬂ5§§ed Wi th NaCl 6@Qqn hen U@Qhﬁ oduct was

extrktﬁmﬁ§ﬂf 3—poerti-ens—of A@€E%. —FHe u.gguﬁc | ayers

wer e Etmdxdned(ﬂ@r MySO , filterléd, megvapdriatedgand

chronatogra hed (Sitica gel,| ACCEl) (0 ovi de the

titl é@é%é@ﬁ@%lg@lﬁﬁ 55 04188 Mg81. 3 1?; + Step

(E]BR ge% n\'ﬁ {ng’l /f |4-;\57mgm| ne- 3-

carbp@&ﬁﬁdpmggﬁbdlne 4- yI] aQb@nng adi30t0eng - but y|

est er—and—{(3S4S—amd— (SR 4R —1-

(334~Eﬂnm&hbxy phenyl) 3- (trlazol|d|ne-3-carbgnyl)-pip

22:8 é‘}lpr]op t%nl]cell 8§ed tfg}ﬁgbmyl J/Eﬂ,n%l’ To a

;ac- 4P$1§éﬂ1y1avé§ma@mpnyl am s hg( 3, 4-|di.eRighoXy- phenyl
- p pPTCT T U Tc—0 \,anU/\yllb CT U \200

acet pHaltri | e (5 m) under i élécuﬂing Egénﬁﬂded

Huni g°s Dase 1 T (135 ng)

and | HPRPH! é%ﬁQWDO 3 nL) Tﬁ}g Ctl e was

stir rﬁg?@,gma&m)gdgc and kept |ajg R for Zﬂbmgdi liut ed

W t hLACOEL ,

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 /

suspension of the above mentioned film coat.



washed with 5% NaHCO 3 and brine, dried over nmagnesium

sul fate and concentrated. The crude product was
w@ocs@Ed? by chr omat ography on silica gel usinBCBEEHED5/013292

to give [(3S,4R) and (3R 4S)-1-(3

>4- di met hoxy- phenyl ) - 3- (t hi azo$% di ne- 3- car bonyl ) - pi per

idine- 4-yl]-carbamc acid tert-butyl ester (73 ng)

and Fxa3®14B) and (3R 4R)-1-(3, 4-di met hoxyphenyl ) -

3-(thiazolidine-3-carbonyl)-piperidine-4-yl]-carbamc

aC' dC%{%ﬁTes @Hﬁt‘é n1§§£h%rfol(03\in§rﬁu)gred‘i/§1ts tdHhdhan dbdufed idtaep

%@Reatsan Hﬂﬁ‘lnﬁro I-(3 4- di met hoxy- phenyl ) - pi peri di ne- 3-

yl] = —4R) and

(3R %eﬂreﬁ?s 4- DI nmet h0X7- Percapsule

rhenyt)=3=(thrazotTdime=35tar Uonyl V-

pi perGampringl of fprranleBini ¢ |26i0dMgert - butyl ester (50

ny) s, treated W|th2n1 E ngé one {hour at 0 OC.
Ot

The gt(?ts? on mxture was _di with|AcOFt, washed

W th M@grgth%and bri ne, tﬁ@o@r@gnl c lgyers were dried
over—wWgSo——FHttered—evaporated—and ghr onat ogr aphed
(IscI’Eaﬂce Fl ash SPE NH2, A¢GEtingto give [(3S,4R) and
(3R 4S)-4-— Am no- 1I- (3 4-di met hoxy- phenyl )
-pi peridine-3 -yl] -thiazolidin-3-yl-nethanone (23
ng). Ms: 352.1 (MtH) + NVMR (DMSO, IH, 400 MHz, , TM5,
5 H ODThe dordPererTSaremievidnd rixedand Gitled mio tagpulepobszed. 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, IH), 6.79 (d, |IH).Exanple
41 3[(3S,4S) and
(3R E@mﬁl‘e@ﬁ no-1 - (3, 4-di met hoxy- phenyl ) - pi peri di ne- 3-
yl]-thiazolidin- 3-yl-nmethanone This material was
obt ai nedfro the race ns: i SOMBI . .\ lsolatedin
exa Jécﬁ’@sogt@b‘sﬁan %Veﬁlbe{oﬂ8w§r§rfémbpr Ho%iure as in
- exanple406—stepF—to—gtve-28+gof—t che title
Con”pOIngfhdients

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.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
10 for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to
1.0 ml by addition of the residual amount of water. The solution is filtered, filled into

vials using an appropriate overage and sterilized.



M5: 352.1 (MtH) + NVR (DMSO, | H 400 MHz, d, TMs, 110
0C 1.40-1.55 (m IH, 1.78-1.86 (m IH), 2.55-2.90
W@ 200646¢747 2. 90-3.01 (m IH), 3.03 (t, 2H), 3.5PcBEBD05/013292
(m 2H), 3.68 (s, 3H), 3.76 (s,. 3H), 3.74-3.90 (2m
2H), 4.59-4.65 (m 2H), 6.42 {3d; IH), 6.56.(d, IH),
6.79 (d, IH. Exanple 42 3[(3S,4S) and (3R 4R)-4-
m noExamplé B, 4- di net hoxy- ph
enyl ) - pi peridi ne-3-yl]-(2>5- dihydropyrrol- 1-yl)
-3-y | f ) @¢tured in a
o eiogﬁ%‘lm”%?%%%@t HRE eI GRAAR A taMAL Rt

eihpaienabyIangEe

3[ (3

V5
S, 4R) _and

(3R

4§greﬂreﬁfe no-| - (3, 4- di et

hoxy phenyl) pi

332.2 (M+H) + Exanple 43

peri di ne- 3-

yl']-
mat €
E an
+Gal

\L \J UIﬂIyUI UIJYTI UI'I'yI
rial was prepared in ang
, 5- di hydr o-

gﬁ u3|n§
DEUle | es Exanpl e

=3=yl=mettano

qlogy to exanplé
32.2 (M+H)

pyrrole. Ms: 3
A Film coated t

COI’]t

; pr@ﬂ&&ft)ﬁhmw)ng i ng

@aﬂﬁ@nts can be

man
i ngr

attlewtwaxs si eved and ni X

al et IIIU

& migt h m crocr

cel |
sol uti

ed—+n—a—conRventiof
UFO e and lhe E‘lxtu e 1S

oggnates AYR roli

ng(;anul ated wt

B8 n water

gran
magn
120

Lﬂa%eﬁlf @d%%ﬁ&'tewﬁ?% 399'

lypdqhgrch gl ycd

e This
40, steps

abl et s

—

active
ystal line
h a

The

| ate and
ker nel s of

Qby@ﬁ&uﬂ@ﬂrespectlvely
aq. - sotgtiom 7—susp

ad®t n Jllf\IA
U y—fc

\,uu‘cu U

THé.Okegnel s ard
Nsion of the a

| acquer ed

W t h
ment

ove

Ma@ht of qapse sentendanpl e |6

5.0 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 dissolved 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.



Capsul es containing the follow ng ingredients can be

manuf actured in a conventional manner: The conponents
wae@o®s@wed and m xed and filled into capsul esPOf/EB02&013292

2. Exanple C Injection solutions can have the

foll owi ng conmposition: The actd®¥e ingredient is

di ssolved in a m xture of polyethylene glycol 400 and

wat efxahwyrle Enj ection (part). The pHis adjusted to 5.0

by acetic acid. The volunme is adjusted to 1.0 m by

addi ti og, g tstéfaﬁ Iﬁﬁg Mﬂmgnﬁgr@cﬁleﬂ‘@tc% be HAGuHGludd i@

|sf|Itere edlnto vi al's using an appropriate

Wﬁ@@@w&ﬁtﬁnﬁlﬁ%rl |ized. Exanpl e D Soft gelatin capsul es

containing the follow ng ingredients-—can—be——

rraanlﬁglteu{eg@s [ n a conventl onal manne¢r: The actilve

I ngrreehent—+s—dtssotved—Tmawarmr gt ti 1e ot her

i ngr éd)mmlmcmfcfomléaﬂ)xt ure is fill &3004P® sof

gel gtin_capsul es oT appropriate size |1 ed soft
A s AR ST L Lo L b

pfocgﬁi&&?&znw bufosSRARIEL PINDE) 1i1800.0 b f o1 owi ng

[ ngrreatents—eahit——>m b—e—ranufactured—nra—conventional

mannedodidtheadorjmehylngheldsent is nmi xdd-0wngh | agt ose,
m crocrysr ITine celjulose and sodi U ar boxynet hyl
cel | {Uidizan HYF& Il"ga%qed with a mxt EO@

pol YN Aetg%%g{leérg@ne |n wat er. The ‘rlgm)%gte i§ mxed

wi t hmagnest um st earate-and-theflaveuring—additi ves
and fmbxlcﬁmgldaiﬁawsachets Clains 1. Corigbugds of |t he

f or mutat+—whererm R TS5 Setected fromthe group

consi sting of phenyl, unsubstituted or nono-, di-, or
trisubstituted, |ndependently, by | ower aIkyI | ower

al koxye a&h@ﬁﬁéredl@ﬂﬁ@ exiyed With igene, micrdopysedlline cellulose and sodium

Iga?r o%re ) atlhklycelhﬂose and granulated with a mixture of polyvinylpyrrolidone in water.

The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets.



napht hyl , unsubstituted or nono-, di-, or
trisubstituted, independently, by |ower alkyl,

whadoe®edt47 | ower hal ogenal kyl, | ower al koxy, pherO/EPINSG/013292
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phenoxy; tetrahydronaphthyl; Cs.y-cycloal kyl; -(CHR
3) m phenyl, wherein mis 1, 2,-5r 3 and phenyl being
unsubstituted or nono-, di, or trisubstituted,

i ndependently, by |ower alkyl, halogen, | ower

hal ogenal kyl , | ower al koxy, E enyl or phenoxy and

wherein R3 is independently ted from hydrogen,

| oner al kyl or phenyl; -(CH 2)p-heteroaryl, wherein n
i's 1. Cofpodndsdf@re OyArikel er oaryl, wherein nis 1, 2,
3 and heteroaryl is nono-, di-, or trisubstituted,

i ndependently, by |ower al kyH, hal ogen, | ower

hal ogenal kyl, or | ower al koxy; C&C» CH 2-phenyl, with
phenyl being unsubstitute -, or

trisubstituted, independenptly, by Izmer al kyl ,

hal ogen, | ower hal ogenal k | koxy, phenyl or
phenoxy; -C(O-CH 2- heteroaN/I and C(O-CH
2-heteroaryl, wherein heter ryI is nono-, di-, or

trisubstituted, i ndependently, by |ower alkyl,

hal ogen, | ower hal ogenal kyl, or |ower alkoxy; R2 is

sdleett ed from the group consisting of |ower alkyl,

| ower hal ogenal kyl ; phenyl unsubstituted or nono-,
ﬁ~ ’1§&m£fH§HF§IkJ ggg gg%@dently, by | ower al kyl,
al ogen, [ower a? or | ower al koxy;

napht hyl , unsubstltuted or nDno-

tris@beryl tImSébstmﬂﬁﬁé O SpRent Fip, o sy éwecgpmendenﬂ% by lower

hal ogr#®i, 1dwatarkoRd HReaRabketoxy,HaldgeM@sr lahkthalogenalkyl;

het eroaryl, unsu stltuted or nono-, di-, or

LSSl e A GEPEnIenLl YL ONRE A hipendentsy, by e
alkyl, halogen, lower halogenalkyl, lower alkoxy, phenyl or phenoxy,

tetrahydronaphthyl;
Cs.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, halogen,

lower halogenalkyl, lower alkoxy, phenyl or phenoxy and wherein

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

-(CH3)y-heteroaryl, wherein n is 1, 2 or 3;

-(CH_)p-heteroaryl, wherein n is 1, 2, 3 and heteroaryl is mono-, di-, or

trisubstituted, independently, by lower alkyl, halogen, lower halogenalkyl, or lower

alkoxy;

-C(0O)-~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)-CH;-heteroaryl; and



-COOH, -C(O-NR 4R5; wherein R4 and R5 are | ower al kyl
or together with the nitrogen atomto which they are

w@rdaobad? form a 4-, 5-or 6- nmenbered het er ocyPCHERMMO 3292
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may contain a further heteroatom selected fromQO, N or
S; and pharmaceutically acceptaifie salts thereof. 2.

Conmpounds of fornula | according to claim1, wherein
Rl i s O dtiebeteranylt Weergindwieroamkis stanrg, dif, op tswpistituted,

unsubgi eldH&ﬂj}P Bg; T[?ﬂﬁg a\lkyfi hla(.l()?é}{ lchxférsﬂé Tﬁlk'}tl,?& lower alkoxy;

i ndependent |y, wer ' al hal ogen,

ha) ogenal ky | oper al koxy, . phenyl or phenoxy;
n%phtlﬁﬁ? ea %égegiﬁ"@d:oafmt%rﬂf -, or
trlsubstltuted, i ndependent |y, by Iomer al kyl ,

hal oglewer dlkydlowbahdggaalidgdyl , | ower al koxy, phenyl or
phenoxy; ~(CHR3) m phenyl, wherein mis 1 or 2 and wth
ﬂ]legy he?l?,lf Qx?suﬁgéwe%fe ot rﬁé&g ?{ M%Pbstféﬁted ﬁ&ffpendenﬂy,
hal ogenloweoalkyl, h@@gﬁ@ewekmlogdn@u@h oaﬂd«mrydkomenyl or
phenoxy and wherein R3 is hydrogen;

2)( :):Hﬁﬁ @fn@%éﬁtute%@ BfInd-, i, or ﬂns%s%tu‘tefdtqﬂdependently, by lower
W

In n |s 1 or
het er%%)ﬁ ?qssﬁoloweafxﬁowaw b etloster

independently by | ower al kyl, halogen Iomer
hal oglesiableyl, uneubstioved oﬂhi@ﬁ&-y ,d1-— 67( Q)wﬁkﬂltﬁteﬂhﬁdyﬁendnnﬂﬁ by lower

1 suitieh el T RREh bR br PR AloRE 1 k1

hal ogen, | ower halogenalkyl Iomer alkoxy phenyl or
phenov@QOHC(O) CH 2- heteroaryl and ~C(O) -CH
2-heteroaryl, with heteroaryl nono-, di-, or

tr|suhgt»hm&ﬂ@,whagﬁpendentIy, by | over al kyl ,
hal
al oggh nd R e lorx]vaelr gﬂ(?ff]oarl tlé%/ether with &Ve\t/enrltrgéelﬁoa)‘égm 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.

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

R®is hydrogen;

-(CHy)y-heteroaryl, wherein n is 1 or 2;



3. Conpounds of formula I according to claims 1 or 2,
wherein RL is selected fromthe group consisting of

W@ b@apbe74unsubstituted or nono-, di-, or PCT/EP2005/013292
trisubstituted, independently, by |ower alkyl,
hal ogen, | ower hal ogenal kyl, I-&fer al koxy, phenyl or
phenoxy; naphthyl, unsubstituted or nono-, di-, or
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t ri sulStihthetdoarylnwbpremde st 1 97 2 ind Viskhvbeteedakyllmono-, di, or

hal
o ﬁe (r)I gf(igh’b 5{1913@[ (5&?@&?&“ k}ﬁ%}nlym{ep%}g s 12%1%&%}’1’0“%@ B5% lgengfkgg or lower

vvltha bei ng unsubstituted or nono-, di-, or
trlsubstltuted by | ower al koxy and wherein R3 is

hydr og@@) cmz-ﬁmsppwmm heh 1fbuﬂgulﬁulbstm@@aw inighot 0digy

Cri SRR epti Rty e B sl gt hélogenaii, lower

hal ogéwmxy) pheey! drgphegetyal kyl , | ower al koxy, phenyl or
phenoxy 5. Conpounds of formula | according to clains

1 or CH 2)n-heteroaryl, wh [

-O Shd Snd( ) n-het er oary erein n
|sd1 0 hQQﬁ{? ?%%P%)n heteroaryl mhereln nis 1 or 2
and with heteroaryl nono-, or trjsubstituted,

i ndep@,ﬁ@é—.ﬁlﬂwhetgyaw&m’gh laqtf(rﬂary'l mengyeti oF m&)stﬁu’ced

hal ogga@ekiéntlyOby lodealksl, KalsY¥erblowed KpRgatskdforflewdnaliaxy.
| according to claiml or 2, wherein is -C(O-CH

2 phenyl with phenyl bei ng unsubstituted or nono-,

h aI o g3e otrr}rpg)\?%? g&lgﬁglakpqqrgpr}gqg et a%/ }( oP Z Vld?\@gh §|1sks¥ ected from

oOWer
phegmupconsxsmfg@) CH 2- heteroaryl 7. Corrpounds of
formula | according to any of clains 1 to 6, wherein

R2 | $iRale6h sﬁtﬁ&@ &J}ﬁo&f-oap &Qﬁ@db%hhﬁed ¢hddpRueéntly, by lower

al kyl en nsubstit
! bt ki e SRy

tris ,|halﬁg§a, OW penyl or pﬁenoxy,

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.

4. Compounds of formula I according to any of claims 1 to 3, wherein R'is
phenyl mono-, di-, or trisubstituted, independently, by lower alkyl, halogen, lower
halogenalkyl, lower alkoxy, phenyl or phenoxy.

5. Compounds of formula I according to claims 1 or 2, wherein R! is
-(CH_)y-heteroaryl, wherein n is 1 or 2; or

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



al kyl, hal ogen, |ower hal ogenal kyl, or |ower al koxy;
heteroaryl, unsubstituted or nono-, di, or

Wo pésobsyut t ut ed, i ndependently, by [ ower al kyl PCT/EP2005/013292
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hal ogen, | ower hal ogenal kyl, or |ower al koxy; and

-C(O-NR 4R5, wherein R4 and R57together with the

nitrogen atomto which they are attached form a

5- mefb€pegpohederfdosgile I whicrdingtycleinm ar 8, whéraint Kas
het eroatom sel ected from O, N or S. 8. Compounds of

for FTUC?OL C@-chﬁlfegﬁrln& n%(l;gﬁ%l Hein g%%l%m tdtell 8r fondl &€ !op

R2is or mil accor di ng

any @Slﬁtstat%%d P@BelﬂenWé?YéPWerF&W é‘aﬁt’éﬁyllowef halogenalkyl lower

unsutaﬂgobct,unﬁﬁ 1@k [{@Ing;y,mdl , or trisubstituted,
|ndependently, by | ower al kyl, hal ogen, halogenalkyl,

10 Corrpounds of formula | according
to an?ﬁg} %%eﬁg o 7, wherein R2 is pyridyl or
thienyl, wherein pyridyl and thienyl are unsubstituted

or mono-, di-, or trisubstituted, independently,
| owe?- Gprpbundsaifdoramula [ aosording tcogemﬂ diagins 1o 6} *@hmm R” is selected

&P or g&pc&‘g[gggggpls of formula | according to any of
claims to 7, wherein R2 is- C(O) NR4AR5, wherein R4

and ?& o@ﬂghher with the nitrogen atomto which they
are forma 5-nenbered heterocycle which may
contain a further heteroatom selected fromQO, N or S
12 Ghapdundaboituted ormanok, dic 0o trikubgtituted; iiependentlp by lower

(r| s?ﬁ%ﬁé ];%g'fg O pﬁ%élﬁg u%’i Oﬁekrnive |ar111é0)9( yl -am ne,
(t rans) ~3- but y\ - 1- phenet hyl - pi peri di ne- 4-yl - am ne,
(ri s hptegoasyls yisubstisategyar mdnser didemisisubspitutedi independently, by lower

tra dMCoxy; am ne, fds
§- 3- EH%,I %aiégéﬁ"idw Ir?gé]}{éhs)ﬂld}qd-s‘*eéyhyl ]- p%ﬂpderl di ne-4-yl a

{“;g; : é%ht"yt‘ tvhflzenz RiendiBofosethey ith th pifrogsmaomfpryehich they

- y| aatreuttached form a 5-membered heterocycle which may contain a further

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

alkyl, halogen, halogenalkyl, or lower alkoxy.

10. Compounds of formula I according to any of claims 1 to 7, wherein R? is

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

11. Compounds of formula I according to any of claims 1 to 7, wherein R is

SUBSTITUTE SHEET (RULE 26)



a"5J-3-butyl -1-[2-(3, 4-di net hoxy-phenyl - |yl)-ethyl]
pi peri di ne- 4-yl am ne,

wo awsdead4but yl - | - [ 2- (3, 4-di net hoxy- phenyl - | yl ) Pet/Byiop5/013292
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pi peri di ne-4-yl am ne,
abj -3-butyl-1-(3,4,5- tri met hox75¢henyl ) - pi peri di ne-4-y
| -ami ne hydrochl ori de, rg

5J- 3- HeQFNRR gwhersin R emdtR] degetherenigh thepiifyegenditom-td which they

- am ngrehydsRa b @h b $€membered het le which i

Cd57- 3-but yl - | - (4 dognelﬁlélng ph §§§°C e i confaina farther
e etéroafom selecte om O

ftmsJ-3-butyl -1 -(4-phenoxy- phenyl) - pi peri di ne-4-yl -
ine, 5

r at t 502. Somptopindb of formuk, 1&ct@tlingtty diabmen apd i hatlested Foyr p
i peridi ne-4-yl-am ne hydrochl ori de,

C@;‘&J}aﬁ&gﬁ.%&g{m&ﬁ}g@ﬁ%ﬁgﬁp@y§m§‘?yI ) - pi peri di ne-4-yl -

am ne ori traps

t hoxy nyl i perjdi ne-4-yl-am ne
HskR m? ﬁ(enephy? p¥pe)rldg1ep4 -yl-amine, Y

asJ 3- butyl -I - napht hal ene- 2-yl - pi peri di ne- 4-yl -am ne

hwp-éeﬂiﬁtylltiI-Henzyl-piperidine-él- ]-amine,
(trans)-3-butyl - 1- napht hal ene- 2-yl - pi peri di ne- 4-yl -

ﬁﬁ%ﬁ?)%ﬁg{lj? *%%ylné\lgﬁ?ﬁ Félr?é alml)?F pi peridi ne-4-yl-amn

drochlorlde fcis

)(IE Beupyl1-[3-§1 H-indelni-ob ethyllepipeyidisege pladiing - 4- yI - ani n
h&ﬂi’n@}ﬁfsﬂb‘af)ilde[Z((l@ﬁ\ﬂncﬁ)'lbu)tl)ﬁlet‘nlyl' (Fp&iMiRE Q- ;?farhfrﬂef | uor onet

hyl - phenyl’) - pi peri di ne- - am ne hydrochl or| de,

t
(@df ERit L?e(é ‘&t%.* X&%bgwﬁ dv) qthsgl %FV{T ngid-ylamine,
reridine-4-yl-am ne hydrochl ori de,

f (@3- 33~b|gtyw+ 2H( 3QABdBndhwtyl-1d1anyb heivethyl Johiperidiné-neddniyk;

am ne hydrochl ori de,

SR B ooy s e
0 RN e AL AR S——
2%3; §°£lu§;ﬁ &epn&mxmxya piperidieupybamidey | - phenyl ) - pi p

eri di ne-4-yl -am ne hydrochl oride, (ci s/trans) 3- butyl -

1) -@: nyly)
TPt SR B AR amine,
(cis/trans)-3-butyl-1-(5,6,7,8-tetrahydro-naphthalen- 1yl)-piperidine-4-yl-amine
hydrochloride,

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

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

SUBSTITUTE SHEET (RULE 26)



a' 5/trflnsj-3-butyl-I-cycl ohexyl -pi peridi ne-4-yl -am ne
hydr ochl ori de,

W@ 2006/066795J- 3- but yl -1 - (3, 5-bi s-trifl uoronet hyl PEhEP3005/613292
pi peri di ne-4-yl -am ne hydrochloride, '5 -3-butyl- |
- (6- met hoxy- bi phenyl - 3-yl ) - pi pe$%- di ne-4-yl -am ne
hydr ochl ori de, ( nps)-3-butyl -
1(4(5!55fiBItWel(-W-bh]phBﬁydri-ﬂ&o;dn)leth}zii-Hzieny]dipip}erﬁiyd:-zlqaﬁanﬂne

8%&% dde, (cis/trans)-3-butyl-

1-ben ryl ~-yl - pi peridi ner-yl - ami ne hydrochl ori de,
pheny phenet hyl peri di ne-4-yl -am ne,

(@Fﬁé)eb‘%ﬂph@nﬁ?l}’l PFPeIlldHEﬁn‘étYEr?FUftﬂ droilesided- yi - ani ne,

Ca' 5J- 3- phenyl - 1- benzyl - pi peri di ne-4-yl - am ne,

((erans))3-Buphanytolyl- pipedie pi-pledrh e hgdrbeliloriade] ne,
(cis/trans)- met hyl - 1" -phenet hyl -

5 r(ﬁgé 5]3bburgly %IS %ﬁhﬁl%)éa]%/eng% plgerl 1%? )yl §m1ne hydrochloride,
(3-chl oro- phenyl - 1- phenet hyI pi peridi ne-4-yl -am ne,
f(é%f%ﬂﬁui}é 1B T Hicbtasothenyl) pineridérez 4yl- pxrpteerhlmlnrwéﬂande,
71 - am ne, (d5/trapsj - 3- (3- net hyl - phenyl ) - | - benzyl - pi per

| @isn S-lﬂa‘t&fl'—tt ﬁ[Bt enyl-piperidine-4-yl-amine hydrochloride,
f d5J-3- (3-chl oro- ﬁ%eny fp (3Y4 dlne?hgﬁy(ghgnyl) e

ridin
| s SRS et %Pﬁéfilflaﬁryi 2apige hygpofloride
"s)-3-o0-tolyl- 1-(3,4,5-trinethoxy- phenyl)
(piSbéfled}"lﬂb(%ngeth(my’}%HiﬂWDmﬂiybphdﬁﬂ -piperidine-4-yl-amine
10 d?ocf?ﬂc; (#]yl -1-(3,4,5-trinmethoxy-phenyl) - pi peri di ne-4-
-am ne hydrochl oride, fds/transJ-3-o-tol yI -1-(3,4

tl‘erEth henI | peridine-4-yl-amn
H/ﬁ@@pﬂ %u%;ép 3- r>1/1e ho?cy-pS tr1ﬂuorometh¥l phenyl) p1per1d1ne 4-yl-amine

@gﬁhﬁd}mﬁqu - (3, 4-di met hoxy- phenyl ) -3-mtol yl - pi peri di
ne-4-yl -am ne hydrochl ori de, (C|s/trans)-l -

S R R s

4- di met hyl - phenyl ) - pi peri di ne- 4-yl - am ne
Hyisfttgo - Bbiutid-1- Gebs bis-trifluoromethyl-phenyl)-piperidine-4-yl-amine

15 VH?ﬁlJthlc(nodeAf di met hoxy- phenyl ) - 3- ( 3- met hoxy- phenyl ) -pi p
di ne-4-yl - an1ne hydrochlorlde s ra
hexah

d?z@)_—%ﬁu&ﬁ]]b ){plgfeh e{}géfﬁﬁ p,]@endlne -4-yl- an§1'ne hydrochlorl)c/le,

(trans)-3-butyl-1-(6-methoxy-biphenyl-3-yl)-piperidine-4-yl-amine hydrochloride,
(cis/trans)-3-butyl-1-benzhydryl-4-yl-piperidine-4-yl-amine hydrochloride,
(cis)-3-phenyl-1-phenethyl-piperidine-4-yl-amine,

20  (trans)-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  (cis/trans)-3-(3-chloro-phenyl)-1-benzyl-piperidine-4-yl-amine,

SUBSTITUTE SHEET (RULE 26)



((3R, 4S) - 4- am no- |
- phenet hyl - pi peri di ne-3-yl ) -thiazol i di ne-3-yl - net hanon

W@ 2006/066747 PCT/EP2005/013292
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((3S,4R) - 4- am no- | - phenet hyl - pi peri di ne-3-yl)-thiazoli
di ne- 3-yl - met hanone,
[éSS 4R) - 4- am no- I-(2-pyr| di n- 2 yI et hyl) - pi
wisitiding)e3- $3yn€]thylhplwp®1| 1ldpanzg-pipeadinardoylemine,
I-[(BS 4R) - 4- am no- 3- (t hi azol i di ne- 3-car bonyl ) - pi pe

8=(5-chldroHRAFNIL 2eBNABRRARhoxy-phenyl)-ethyl dine-4-yl- :
5}1 é 4R) rE)1zpam ﬁl?)] 3[-2($ hi azol |%I)|(Ynlé eéqygaer %L)?Ill))e-rlpllrbeerlydamme

I pophen Iet (3S,4R) and
(@ %?sg L%tmé(k%ﬁ@ q%tﬁfﬁ(@l%lmr fidye 5‘H{§nyl) e% hyl ] - pi pe
ri d| ne- 3- carboxylic acid, 3-[(3S,4S) and
(@Rl-ﬂ)toﬂyleﬂn{31415+tri(r&11mx¢4prlﬁhﬂ¢»piquﬂ&my4-)/kpﬂnﬂmmmdﬂ&ide,
yl]- thiazolidine-3-yl-nmethanone 3-[(3S,4S) and

e P e
_4-

4{5@/1?%{)%-@71;0%-21,1% 4, Sﬁqnﬁgﬁowﬁéc@dg,—p}pe{léu@ -4-yl-amine hydrochloride,

di hydropyrrol - 1-yl) -3-yl-nethanone, and

RleR/mAE)S LM 3, aliln¢tirgk bt} -0-18 ablyd pigeeidRef 4-yll dmine hydrochloride,
Corrpounds of formula I accordl ng toclains 1 to 12,

f(e léﬁ %lg Lﬁeléj ﬁi] ﬁ‘g p?l tolyl ?1ge c%me § )B l?trnlrle h;_[drochlorlde,
[2-( IH-|ndoI 3y)-ethy|} perldlnee4 Iamne ]
(( cifdjang)- bid ﬁ’rdlme(}@m-pbemrl ﬁdﬁh‘bﬁl}mptﬂ?@ng/hepy rmmmdjnﬁé.—)d-amme

dr@cmcﬂ,fdehydr ochl ori de,
( s) - 3~but ¥l - | - (4- phenoxy- phenyl ) - pi peri di ne-4-yl -anin
€, . o e .
t @stross)plpt-dimethoxyihapi hd s - BrbAYT Phevbepiparifioest-yramine
amidaschiyrtttepchl or i de,
as) - 3-butyl -1 - napht hal en- 2-yl - pi peri di ne-4-yl -am ne

h | ar t I\ 71T 11 s 1e Y
(y gftr% 15 P @qle%lrrgettﬁ%&s%he%%ﬁﬁ . h3y r%%ﬁp{g{&iﬁg@{o— g2/,3 ]rblpyr1d1nyl~4 -yl-
pgmne buty!-l naphthalen | -yl - pi peridine-4-yl-am ne
hydr ochl ori de,

f @SR 49~ Didiniho 1= pRont - pipeABRre PG thiazdH BES-B Gl BetHandned

m ne hydr ochl ori de,
JRATL Ao dieneiiy B Bt g WAITARE-3 50 Fehdidhe?

[(3S,4R)-4-amino-1-(2-pyridin-2-yl-ethyl)-piperidine-3-yl]-thiazolidin-3-yl-

methanone,
1-{(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-ethanone,

1-[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl}-2-thiophen-2-yl-

ethanone,

3-[(35,4R) and (3R,4S)-4-amino-1-[2(3,4-dimethoxy-phenyl)-ethyl]-piperidine-3-
carboxylic acid,

3-[(35,4S) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-

thiazolidine-3-yl-methanone

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

SUBSTITUTE SHEET (RULE 26)



fds)-3-butyl-I-p-tolyl-piperidine-4-yl-am ne
hydrochl oride, (cis)-3-butg I-1-(3,
‘WG2@60bd7eT 0- phenyl ) - pi peri di ne-4-yl - am ne PCT/EP2005/013292
hydrochl oride, s/tr 5J-3-butyl-I-(3,
5-di chl or o- phenyl ) - pi peri di ne—-41yl - am ne
hydr ochl ori de,
fe B3 A4R) hmtd (AR, 45) e hinyho- I - pAatisetipxpested i gigeridinabayiie(2,5-

h hl or

afi{g)]’ )Bru?l-llqgv 3(?3l metthﬁ%?(ri/e’ 5-trifluoromethyl - phenyl) - pi
peridi ne-4-yl-am ne hydrochloride, fds
ramé‘phgn‘gmeyncqﬂy(agcqwmbxmws therqoff | uor onet hyl - phenyl ) - pi
peri di ne-4-yl -am ne hydrochl ori de,

fdsJ- 3-butyl -1 -(6-nmet hoxy- bi phenyl - 3-yl ) - pi peri di ne- 4-
y| - ani3nEoy 8 b f@birlila I according to claims 1 to 12, selected from
(r| s) - 3-phenyl -1 - phenet hyl - pi peri di ne- 4-yl - am ne, V

s |EERs 3Ry W%he.nﬁ@sxﬁE%Pﬁl%@%fne,
ryr|d| nyl - | - am ne,
Ceis)-3+ fbugl.?s-le[ﬂl— instodrdyyl)-ethyD s pertdinke-pivlemingi ne- 4- y| -

m ne,

f@®)-8 b8yl -13@5435.%}11@&9);(?@% %} gipepﬁﬁ?eﬂ yphlﬁﬁ{e' iHdRsehtbride,

-am ne, (C|strans- phenyl

1-b p ridine-4-
(@855 é& c%@f%lomﬁ é’hﬁmﬁflwf@gm;%yldﬁ%tehoxy- phenyl ) - e
thyl]-pi reridine-4-yl-am ne,

Cein3ibuBA d- Bod-diméth¢By- ﬁhéilyl)lfplpaﬁdlﬁx-yl—]dmylk hydropldotidé,n
e-4-yl -am ne hydrochloride, ('d5/fr"5J-3-o-tolyl-I-(3

10 ﬂtz d); 5 %hgﬁtlmdﬁéﬂuiwgpilﬂ ppdepﬁ[ﬂedfi HE afiidd hﬁl%é?)?onde,

ochl

Ca 5/tran5J-1-( di met hoxy- phenyl ) -3-mt ol I-plper|d
|( Hevs)=37putgh ﬂ’@Ph%}ch%D’bPIP%dec"i gqumméwdlroc oride,
- (3, 4-di net hoxy- rhenyl) -

Ycis/trang-3-Butyb 1, @iphtiekehygl-piperidine-4-yl-amine hydrochloride,
[2 3' ] bi pyridinyl-4'-yl am ne,

(R AT AR PSS o BB 91 0 bRl
((38>4R) 4- am no- | - phenet hyl - ? eridine-3-yl)-thiazoli
deipe3- Duil-1nt thderont- trifluoromethyl-phenyl) -piperidine-4-yl-amine

[}&@%Cﬁ@rd@-am no-1-(2-pyridin- 2 yl - et hyl) - pi peridi ne-3
-yI] thi azol i di ne- 3-yl met hanone,

i(ﬁ -"g'-%y?’]llr\?bé'ﬁ‘ﬂgﬁ&l%eéfl&ﬁﬂo é‘l%llllng ygrochlC 1d2,0 nyl)-piperid

| -[(3S, 4R) - 4- am no- 3- (t hi azol i di ne- 3-car bonyl ) - pi perid

i(oigh3-bytyl-12(3¢ Bchq:bﬂkﬁn heyivigtpiseritiee-4 34 {aqB e WErodiioride,
(SR 4R) - 4-am no-1-(3

é; t L9 Bé‘%f& ?;t??%igl%ﬁl}agdgg-?gle%’l9—$1§er§dnlxe-4-yl-amlne hydrochloride,

|azo |d|

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

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

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

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

(cis)-3-phenyl-1-phenethyl-piperidine-4-yl-amine,
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3-[(3S,4R) and (3R, 4S)-4-am no-1I- (3, 4-di net hoxy-

rhenyl ) -pi peridme-3-yl]-(2,5- -62-

di hydropyrrol -1-yl)-3-yl-net hanone, and

plaartras B utetloddl - yhardeptlgh| 36 4'sB bt Bexhhpdreof2,3' [bdpyridinyl-4'-yl-amine,
Cbnpounds of fornula | according to clains 1 to 13,

S@ ﬁene?ﬁw}]wr%gg ¥1 [ %l{e%ﬁth%‘ bﬂ%%ﬁhr%hfg%%hﬂe’

ransj - gs chloro phenyl) -1 - benzyl - pi peri di ne-4-yl -
r(ézs/trans)- -(3-chloro-phenyl)-1-benzyl-piperidine-4-yl-amine,

' 5/ fmsJ-3- (3-chl oro-phenyl)-1-[2-(3, 4- dlnethoxy-pheny

|():zsﬁ’hﬁz¥) 3-(BimahyldHeayl-1yba&iiyNsiperidine- 4 l-amine,
fd5)- -(3, 4- dlﬁ%ﬁ%oxz pheﬁgy p? n}toly pi peridi ne-4-y

hydr oghl o .
(BB AR B 1oBe ot AimethopphemHestarpjespding; vi-amine,
dlne 3-yl - net hanone,
(¢385)4Rp-wlyrt G 3-trimethpry-ghanyd)-pipesitingt4-yhapieihgirmshBride,
-yl) - thiazolidine 3-yl met hanone, 3-[(3S, 4R) and
(@Bftﬂﬁ})’ $-RI9- (3; 4’§Ltl4ngtneH&?;t fﬂx’éﬂyl}lﬁgﬂaﬂd}nep&gﬁﬁrhﬁig']ﬁfd?ﬁchloride,

- t’hi azol'i di ne-3 yl anone
thox

( R 4R :
(ﬁ é/r‘iﬁﬂ’%) GO et e b iRt Ay raminghyeochloride,
and pharmaceutically acceptable salts thereof. 15. A
Heiatems)-1'e(3,4- tienatiouyt plednyl) €1',013' 4 bsie6 hexdhy dfo- {03 Thipyaidinyl-4'-yl-
%&gggdlng to any of clainms 1 to 14, which process
conprlses ei ther a) converting a conpound of the

mula wherein RL and R2 are as defined in claim
1((W~ tl$.) -frpariBy t Rhens@ybpipgridinet 3-vhdhiesliding-3-Anmathanene,
of the formula wherein Rland R2 are as defined in

q(38,4R )1 4-agkibo -1 UsHeRethyl-piheEHRG-3- ?1t 6-tRRak TR &d- 3 fy@imiadhah ohk)

by catalytlc hydrogenatlon or alternatively by a

RSPt 2 e Sl i o R B o1

deethugneye of the fornmul a

1-[(3S5,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-phenyl-ethanone,

1-[(3S,4R)-4-amino-3-(thiazolidine-3-carbonyl)-piperidine-1-yl]-2-thiophen-2-yl-
ethanone,

3-[(35,4S) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-
thiazolidin-3-yl-methanone

3-[(35,4S) and (3R,4R)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(2,5-
dihydropyrrol-1-yl)-3-yl-methanone,

3-[(35,4R) and (3R,4S)-4-amino-1-(3,4-dimethoxy-phenyl)-piperidine-3-yl]-(2,5-
dihydropyrrol-1-yl)-3-yl-methanone,

and pharmaceutically acceptable salts thereof.

14. Compounds of formula I according to claims 1 to 13, selected from
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wherein Rland R2 are as defined before and Rp is an

am no protecting group. 16. Conpounds of fornula I
waemaenei7ayg to any of clains 1 to 14 when nmanuf BCT/BEPEAS/013292

by a process according to claim15. 17. Pharnaceutica

conposi tions conprising a conmpoégd according to any of

clains 1 to 14 and a pharnaceutically acceptable

cafsy-B €B - chhshoepheag) viv plitdnethyB pigesidausiglsarateor di ng to

any of clains 1 to 14 for use as therapeutic active

S qﬁﬁﬂ Is f clains 1

tg@?&ﬁ?@?%a;&ﬁgg t egggg%??@ﬁggg#ygegﬁggggﬂges for the

treatment and/or prophyl axis of diseases which are

as86@nak-ad 3vahlarombenyl/ 1 98- (3 irecthery-pheagh tithy ] -pépesidine-4-yl-

Oofmigkai 5 1 to 14 for use as therapeutic active

subst ances for the treatnent and/or prophyl axis of

dj s i are associ a with.DPP-1V suc S .

s el anae: sTRoR ) deptllinth rapral rine Prfibcngie
/ or inpaired glucose tol erance, obesity, and/or
i3S b)-#-angipadr-phanethyl-bipeakinep-ol) eblazadiling 3 - yl snethetow,
for the treatnent and/or prophylaxis of diseases which

85,885 0%nRh 8 - V- bk D= 1% il bt lidine-3-yl-
ﬁgn-ingufﬁn depg% Eﬁ?ﬁdigg§?§§%§§??F?J§9§g§§?°g?ne33&
i‘ﬁﬂ@??%ﬁfxﬂ ucose tol erance, obesity, and/or mnetabolic

syndrone or b-cell protection, which nethod conprises
agHhi38j4RD end (3R ,aS s oaponeHd - G dintkthexyt sheanl) - pipertdiaeFeyl JL

t9.14.1.0 u being or animal. 22. The use of
10 8%%%@&%8%35@8§?§FW%“?0 any of clains 1 to 14 for the

treatment and/or prophyl axis of diseases which are
ab§381481 enrl (AR4R)PPRmING-12(3,.4-dimethee-pheoph diipeyidive-8Hdi-m

23 okdih ey peal.asRs, and/ or prophyl axis of diabetes,
non-insuli% dependent di abetes nellitus and / or

i mpai,red gl ucase tol erance, obesity, and/or netabolic
rRagtgalFacreRsrhly WS Biggeotos * The use of

conmpounds according to any of clains 1 to 14 for the

preparation of nedi canents for the treatnent and/or

pr ophiyl Axirecess faditbemsegastnicdf cangpoasdoaf fatredladiactording to any of

15 claims 1 to 14, which process comprises either

a) converting a compound of the formula
O
R?
Il

N

|
R’

wherein R' and R? are as defined in claim 1,
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DPP-1V. 25. The use of conpounds according to any of
clains 1 to 14 for the preparation of nedicanents for

WwWo b@ots@at mrent and/ or prophyl axi s of di abet es, PCT/EP2005/013292

non-insulin dependent diabetes nellitus and / or

I mpai red gl ucose tol erance, obasity, and/or netabolic
syndronme or b-cell protection. 26. The novel
conpowittbydrpxdaaises azold thveédfanks aasoxivak bf e fodmsuluse of
such compounds substantially as descri bed

her ei nbefore. -X /OH

| e

IIX
\
R!

wherein R! and R? are as defined in claim 1,

and further reducing the oxime of formula III 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

HN/Rp

R2

IV
!
R'

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

16. Compounds of formula I according to any of claims 1 to 14 when

manufactured by a process according to claim 15.

17. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 14 and a pharmaceutically acceptable carrier and/or adjuvant.

18. Compounds according to any of claims 1 to 14 for use as therapeutic active

substances.

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-1V.,
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20. 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 -cell protection.

21. A method 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,
which method comprises administering a compound according to any of claims 1 to 14

to a human being or animal.

22. The use of compounds according to any of claims 1 to 14 for the treatment

and/or prophylaxis of diseases which are associated with DPP-1IV.

23. The use according to claim 22 for the treatment and/or prophylaxis of diabetes,
non-insulin dependent diabetes mellitus and / or impaired glucose tolerance, obesity,

and/or metabolic syndrome or B-cell protection.

24. 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.

25. 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 B-cell protection.

26. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.

*ohk
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