WD 2005/ 095385 PCT/ EP2005/ 001676 1 Process for the preparation of tryptase
inhibitors This invention is directed to processes for the preparation of
conmpounds which are wuseful as tryptase inhibitors, to internedi ates useful

in the pre f such 5 conpounds, to processes f §GParation of
such interRrrg{% B%é}and to the use of such internedi atggg%PﬁﬂQO

preparation of such conpounds. Background of the invention 10 Mast cell
medi ated i nfl ammatory conditions, in phrticular asthma, are a grow ng
public health concern. Asthma is frequently characterized by progressive
devel opment of hyper-responsiveness of the trachea and bronchi to both

i mrunos pdyroéess faf themgeparatiotdoidampéasel inhibiorsheni cal or physical stinmuli,
which | ead to the onset of chronic inflammtion. Leukocytes containing |IgE
receptors, notably mast 15 cells and basophils, are present in the

epi t hel i (Thisindentivts Hirested snprocessesdot the preparation offcompouots whitheare

Ieukocytes nitial dj I ¢ inhal ed
anti gons G5 b typiebe BRERE 8 PRy uhelfl e bisHaBon AP Bict ca

medi aBor %oniﬁ@ﬂné&&ﬁpf@esshsjbamel ﬁrépanatiai ofmsdh inﬂhhedlhtea;iand to thheiseef ease of
proteogl yc | das | swl fata B, c and tryptase, which
results i Haﬁﬂﬁe'%?%ﬁ%ﬁ?& g"% \é?ﬁltLEFl ﬁ'r?%?%%@a1 s stored in the mast cell
secretory granules and is the major secretory prot ease of hunman nast
cells. pt ase ha been licated in a variety of biological processes,
i ncl udi n@y 5%'?058%9 'BYengEodi | ati ng and bronchor el axi ng neur opepti des 25
(Caughey et al., J. Pharmacol. Exp. Ther., 1988, 244, pages 133-137;

Franconi et al. J. Pharmacol . Exp. Ther . 1988, 248, pages 947-951; and
Tam 40 aI'Vlt‘ﬂSt)(ﬂifﬂI mpdlqt@dslpflamma@y POthon%l"bPamGlﬂJQ'%ﬁth@a FRFAIOWiNG2) and

G in 1 nfloft neySiiRedh. AEPRRIRMANERY ot fi By MopRtpe T8 o X
i nhi bit odevelpemeeb@frwear-%pg@%venesa9f ﬁtettraqhnﬂlaamha@mhymyéht s (K.
" immunospecific allergens and generalized chemical or physical stimuli, which lead o
the onset of chronic inflammatton. Leukocyies containing IgE receptors, notably mast
15 cells and basophils, are present in the epithelium and underlying smooth muscle
tissues of bronchi. These leukocytes initially become activated by the binding of
specific inhaled antigens to the IgE receptors and then release a number of chemical
mediators. For example, degranulation of mast cells leads to the release of
proteoglycans, peroxidase, arylsulfatase B, chymase, énd tryptase, which results in

20 bronchiole constriction.

Tryptase is stored in the mast cell secretory granules and is the major secretory
protease of human mast cells. Tryptase has been implicated in a variety of biological
processes, including degradation of vasodilating and bronchorelaxing neuropeptides

25 (Caughey et al,, J. Pharmacol. Exp. Ther., 1988, 244, pages 133-137; Franconi et al.,
J. Pharmacol. Exp. Ther., 1988, 248, pages 947-951,; and Tam et al., Am. J. Respir.
Cell Mol. Biol., 1990, 3, pages 27-32) and modulation of bronchial responsiveness to
histamine (Sekizawa et al., J. Clin. Invest., 1989, 83, pages 175-179).

30 As aresult, tryptase inhibitors are regarded as useful as anti-inflammatory agents (K.
Rice, P.A. Sprengler, Current Opinion in Drug Discovery and Development, 1999, 2,
pages 463-474) particularly in the treatment of chronic asthma (M.Q. Zhang, H.




Rice, P.A Sprengler, Current Qpinion in Drug D scovery and Devel opnent,
1999, 2, pages 463-474) particularly in the treatnent of chronic asthma
(M Q Zhang, H WD 2005/095385 PCT/ EP2005/ 001676 2 Ti mrer man, Medi ators

I nfl amm , pages 311-317), and nay al so be u eating or
preventing a (??ergl Erhinitis (S. J. Wlson et al., Gl%ﬁlgzg?éldgllé7grgy,

1998, 28, pages 220-227), inflammatory bowel disease (S.C. Bischoff at
al ., Hi stopathol ogy, 1996, 28, pages ¥ 13), psoriasis (A Naukkarinen et
al., Arch. 5 Dermatol. Res., 1993, 285, pages 341-346), conjunctivitis
(AAlrani at al., J. Alergy din. |mmnol., 1990, 86, pages 34-40),

at opi ¢ dé’nrmiwrmas Wediatbes Inflagm. i $995% 142, pages. 311-317De&n¢dﬂéya3013@9$9ﬁ-d36
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1998, 18@s, pamszznzzzm) inflgomeagorpbowel o!aseaser(}SeQnﬁthnoif@mbndyl itis, and

chown't o HieobehBbar tos 2o rtrs - o peiEaBle. Naughankh Bhal. AR, 05, D27 TEe"

in the pOematlyRés. prags, 285 rpa@es Bed-348) donjumctivifis {2aA.Ilanihet al dUsMBgys (Ruoss

t al
"hihi bi § ofinglramisacja, gt 8 Pages af-An, S HP IR R IREr AT Bt o7 %
condi t i offertétol, 1687 r1r:'>s, pdyds sMEBT R, rhéum@toum arthmee(&tc Teﬂcs.%t ala%nmages
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preventing mnyocar arction, stroke angi na and ot her consequences of

at heﬂ@sclcéﬂﬂﬁgﬂzdeqﬂuéﬂﬂré rupture (M Jeziorska et al., J. Pathol., 1997,
182, pages 115-122). 25 Tryptase has al so been di scovered to activate

prostrorrel ysin that in turn activates
In addition, tryptase has been shown to be a potent mitogen for fibroblasts,

suggesting its involvement in the pulmonary fibrosis in asthma and interstitial lung
diseases (Ruoss et al., J. Clin. invest., 1991, 88, pages 483-499).

15 .
Therefore, iryptase inhibitors are regarded as useful in treating or preventing fibrotic
conditions (J.A. Cairns, A.F. Walls, J. Clin, Invest., 1997, 99, pages 1313-1321) for
example, fibrosis, scleroderma, pulmonary fibrosis, liver cirrhosis, myocardial fibrosis,
neurofibromas and hypertrophic scars.
20
Additionally, tryptase inhibitors are regarded as useful in treating or preventing
myocardial infarction, stroke, angina and other consequences of atherosclerotic
plaque rupture (M. Jeziorska et al., J. Pathol., 1997, 182, pages 115-122).

25 Tryptase has also been discovered to activate prostromelysin that in furn activates
collagenase, thereby initiating the destruction of cartilage and periodontal connective

tissue, respectively.

Therefore, tryptase inhibitors are regarded as useful in the freatment or prevention of
30 arthritis, periodontal disease, diabetic retinopathy, and tumor growth (W.J. Beil et al,,

Exp. Hematol., 1998, 26, pages 158-169). Also, tryptase inhibitors are regarded as.

useful in the treatment of anaphylaxis (L.B. Schwarz et al., J. Clin, Invest., 1995, 96,




col | agenase, thereby initiating the destruction of cartil age and

peri odontal connective tissue, respectively. Therefore, tryptase
inhibitors are regarded as useful in the treatnment or preventi on of 30
arthritis, Lal disease, diabetic retinopathy, p@lgE § owt h
(WJ. Bel I vaMO?&g% Exp. Hematol ., 1998, 26, pages 158 ]§ Al so tryptase
inhibitors are regarded as. useful in the treatnent of anaphylaxis (L.B.
Schwarz at al., J. din. Invest., 1993 96, WD 2005/ 095385

PCT/ EP2005/ 001676 3 pages 2702-2710), multiple sclerosis (M Steinhoff et
al., Nat. Med. (N Y.), 2000, 6, pages 151-158), peptic ulcers and

syncyti apagés 2r02-27 1yt inaltiple mmaﬂwssmmaﬁremu aNat. Medo (0. Y.NEEDOR, 6~ R have

been dis e tors, for exanple, in WO
01/ 9010183§%5 W;g@ﬁ%@@ggr‘aaﬂ?%h@xl ona &lf{ R% application 10
PCT/ US2003/ 040653) . Processes for preparing conpounds of fornmula | are al so
di scl ose& t her ei,n tlé \Aﬁ'aam they suffer from substantial drawbacks and
hazar ds, “°P Hﬂfl?f’fc ™ en is desired to prepare a conpound of the
formuba | on a | arge scale. The present invention provides advantageous
processes which are useful in the preparation of conpounds of the formula
| and allow to overcone the drawba 15 avoi d the hazards of the prior
art processes. Sunmary i This invention is directed to
processes for the pre a'(l i 00_0ofZConpounds of formula I, 20

NH,

R1

have been disclosed as being useful as tryptase inhibitors, for example, in
WO 01/90101 and WO 2004/060884 (international patent application
10 PCT/US2003/040653). Processes for preparing compounds of formula | are also
disclosed therein, however, they suifer from substantial drawbacks and hazards, in
particular when it is desired to prepare a compound of the formula | on a large scale.
The present invention provides advantageous processes which are useful in the
preparation of compounds of the formula | and allow to overcome the drawbacks and
15 avoid the hazards of the prior art processes.

Summary of the invention

This invention is directed o processes for the preparation of compounds of formuia |,
20

R2

NH, N \ /




2 RNH2 O N\ |~ R W 2005/095355 PCT/ EP2005/ 001676 i~. 4 wherein Rl
is H F, CF3, OCF3, (C-Cc)-alkyl, (Cs-Cto)-cycloal kyl, 3-nenbered to 10-
menber ed heterocycl oal kyl conprising 1, 2 or 3 identical or different ring

° het eroat p fromnitrogen, oxygen and sul fur, i V!
(Cl-Ce) - al %@?ﬂﬁ? - C10) - cycl oal koxy, (C5-Cl14)-aryl oxl;/c,(ﬁ‘ﬁ}2 siote

di((g-C8)-alkyl)amno, di ((C3-C o)- cycloal kyl)am no or

di ((C5-C,4)-aryl)amino; and R2 is H KB CF3, OCF3, (Cl-C8)-alkyl,

(C3-d 0)-cycl oal kyl, 3-nenbered to 10- nenbered heterocycl oal kyl conpri sing
1, 2 or 3 identical or different ring 10 heteroatons chosen from nitrogen,
oxygen and sulfur, (C6-C 4)-aryl, 5-nenbered to 10-menbered heteroaryl
conpri si nH 1 2 or 3 identical or different ring heteroatons chosen from
ni trogen men and sul fur, (Cl-C8)-al koxy, (C3-G o)-cycloal koxy, (Ce-

C 4)-ar beisyH,lS(Dﬁdj‘ﬁmléd(meca@@!kyﬁdﬁeoaéj-dyelnaﬁwbﬂyhenpemdrtprIDsi ng 1, 2, or 3

I dentical or different pat | L oxygen and
sul fur, T@”me( cgf t&éc,cyglpﬁ(y]?l)cgﬁ#pﬁ%mg f?ccr%%%ﬁ@:) 8§%§%h£§'§am no or
di ((O§- dmétbrcﬁwﬁ'l% hosEn frorﬁmﬂrdgbaj oxygehtand sTlfins (G@Ggu)l-hntb,r(c?-l%pa:mkat es to
i nt er nedi at arati oun ormula 1, to
pr ocessefCxor£ O%“@ﬁa@ﬁ &Uﬁ' Bﬁ)wuéﬁ@rfférﬂﬁ‘éfﬁ?@f“@sa (@%001% the use of 20
such int Wﬁﬁné efdlt(b%‘-mﬂ)ﬁﬁ?ﬁlﬂa?thinﬁnam such conpounds. Detail ed
descri pt|9 of _the inve
is H F, CF3, OCF3, (C1-Ca)-a!kyl (C3-C1g)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
10 heteroatoms chosen from nitrogen, oxygen and sulfur, (C¢-C4)-aryl, 5-membered to
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, {C¢-Cg)-alkoxy, (Gs-C1g)-cycloalkoxy, {Ce-
C1a)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,
16 di((C-Cs)-alkyl)amino, di-((C3-C1o)-cycloalkyl)amino or di((Cs-C14)-aryl)amino;
and their salts.

This invention also relates to intermediates useful in the preparation of compounds of
formula |, to processes for the preparation of such intermediates, and to the use of
20 such intermediates for the preparation of such compounds.

Detailed description of the invention

In a first aspect, the present invention provides a process for the preparation of a
25 compound of the formula [,

NH, N \ /




In a first aspect, the present invention provides a process for the
preparation of a 25 conpound of the formula |, /-R2 ONH2 N i R WO
2005/ 095385 PCT/ EP2005/ 001676 5 wherein R1 is H, F, CF3, OCF3,

(C1-GCs) -al 0)-cycloal kyl, 3-menbered to 10- b6
het er ocycl ?‘%ﬁou{l&é?&prl sing 1, 2 or 3 identical or different ri01r16§65

het er oat ons chosen from mtrogen oxygen and sul fur, (C6-Cl4)-aryl,

(G -C8)-al koxy, (C3-Gi o)-cycloal koxy,? (C6-C14)-aryl oxy,

di ((G-C8)-al kyl)am no, di((C3-C o)- cycloal kyl)am no or

di ((C6-Cl4)-aryl)amno; and R2 is H F, CF3, OCF3, (G -C8)-alkyl,
(Cs-Cio)-cycloal kyl, 3-nmenbered to 10- nenbered heterocycl oal kyl conpri si ng
1, 2 or hé tical or different ring 10 heteroatons chosen from nitrogen,
oxygen and sul'fur, (C6-Cl4)-aryl, 5-nenbered to 10-nenbered heteroaryl
conpri si K] idH, P, 6F3,33®B;e|(ﬂ31-63)|-a!bﬂ (E@is1Ce)x-eyeioallivh $-metrbeost torf®- chosen from

Cuay - ar yRoREE nefailoay qobrsiL1 2 ShE el P SR Mg s ng 1, (2 or
i dent Bcahetsroatomsahestn fromaitnagent ontgmmsandfmsmn (Ce-Gm)+iryly (@yely)-atkoxgen and
ai (( o Aoyl CYP e ﬂ'«@(@a%v%c@( 'g"@e%%‘@-i?“ 3 treating a
phenyl et Bydlyalky!)samigo @ BRBGLTh Phryaivopanal a |1,
R2is H, F, CF3, OCF3, (C1-Cg)-alkyl, {C3-C1o)-cycloalkyl, 3-membered fo 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
10 heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-Cq4)-aryl, 5-membered o
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, (C4-Ceg)-alkoxy, (C3z-C1p)-cycloalkoxy, (Cs-
Cig)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and suliur,
16  di{{(C4-Cg)-alkyl)amino, di-({C3-C1o)-cycloalkyl)amino or di((Cs-C14)-aryl)amino;
or its salt,

comprising the steps of
a) freating a phenylethynylsilane compound of the formuia 1i,
20
G
A
!
R?

wherein G is trimethylsilyl, triethylsilyl, tri-isopropylsilyl, or dimethyl-tert-butylsilyl, and
R? is R? as defined above or is a protected derivative thereof or precursor moiety

25 thereto, in a solvent, such as an aliphatic alcohol or a mixture of an aliphatic alcohol
and an ether, for example methanol or a mixiure of methanol and tetrahydrofuran,
with an alkali metal hydroxide, carbonate or alcoholate or an alkaline earth metal
aicoholate, to form a solution of a phenylethyne of the formula ili;




G ~\ 1l 2 wherein Gis trinethylsilyl, triethylsilyl,
tri-isopropylsilyl, or dinmethyl-tert-butylsilyl, and R2' is R2 as defined
above or is a protected derivative thereof or precursor noiety 25 thereto,
in a solve as an aliphatic alcohol or a m xtur hatic

al cohol %}zoﬂ%}@ﬁ for exanple nethanol or a m xt uf%ﬂﬁ %’ﬁwgﬁol and

t et rahydr of ur an, mnth an al kali netal hydroxide, carbonate or al cohol ate
or an alkaline earth netal alcoholat® to forma solution of a
phenyl et hyne of the fornula I11; WO 2005/095385 PCT/ EP2005/001676 6 | \
1l R2 and b) conbining the resulting solution of the phenylethyne with a
conpound of the 5 fothula IV, OX NHBoc NIV Rl wherein X is brono or
iodo, R'" is Rl i ned above or is a protected derivative 10 thereof or
precur sor noi thereto, and Boc is tert-butoxycarbonyl, in the presence
of a honogene paIIadlun1catHIyst a cuprous salt, and a hindered am ne
in a solvent, sugh as an ether or a mxture of an ether and an aliphatic
al cohol, for exanple tetrahydrofuran or a m xture of tetrahydrofuran and
nmet hanol, to forma protected conpound of the fornmula V, 15

and
b) combining the resulting solution of the phenylethyne with a compound of the

5 formula IV,

NHBoc N \ /)

R"

wherein X is bromo or iodo, R is R as defined above or is a protected derivative
10  thereof or precursor moiety thereto, and Boc is teri-butoxycarbonyi, in the presence
of a homogeneous palladium catalyst, a cuprous salt, and a hindered amine in a
solvent, such as an ether or a mixture of an ether and an aliphatic alcohol, for
example tetrahydrofuran or a mixture of tetrahydrofuran and methanol, to forma -
protected compound of the formula V,
15

o
N

NHBoc N \




I R2 NHBoc NV R1, WO 2005/095385 PCT/ EP2005/ 001676 7 wherein R' and R2,
are R and R2, respectively, as defined above or are a protected
derivative thereof or precursor noiety thereto, and Boc is

tert-but OXXﬁ&E&?/ﬂ%gss or its salt. 5 Particul ar enbodi p@,p,ﬁm@;,%t“f;ks first

aspect of thé“present invention are those wherein Gis trinmet silyl,
and/or X is brono, and/or the hom)geneous pal I adi um catal yst is

pal | adi um([ 1) bis(tri phenyl phosphi ne) chl ori de, and/or the cuprous salt is
copper(1)iodide, and/or the hindered amne is triethylamne. 10 A speci al
enbodi ment of this fl%st aspect ,provides for further renmoval of the tert-

but oxy caMbersin Rgra@RT asniR ard BF.geeractively.arxdafingd @bove er atsrarpiotectedind, i f
appl i ca- qaligative fRERSEt %ugireéd}%%ﬂ%{ytﬂé@t@%d@c%y%ugg%a%o@?%%s' on of

precursor noleties be priesent in ‘conpound of
the fornshlh V by standard procedures In a solvent, for exanple an

al i phatic al cohol or an ether, to provide a 15 conpound of the forrmula I or
its salt. Another special enbodinent of this first aspect provides for
renovél earticuiareahodimends ot thisdofiratydspgcbefithé pmeenhiaventionere dtbseompmeind  of

Lhe for M & s bt 81 SRE, TR IRl BolS el € 1 o0
physi ol ogateadilm(|Bisis@istenliphogshing) chintide xamfjbietherupnesaltionic acid, in a
S0l vert esperoRe il ot BRabish PR e iRnd, T 2 ccona
aspect of the present invention provides a process for the preparation of
[ 3- ( AR nbriveria] sphesiyent af this frst aspaekRipyides fosfurthey Femoval of thedstt pi per i di ne,
i.e., thByutoxpEamesHl gRiuptifsin tHY pretetdPeompound of the formula V and, if applica-
ble, removal of any other protective groups and/or conversion of precursor moieties
that may be present in R" and/or R? in a compound of the formula V by standard
procedures, in a solvent, for example an aliphatic alcohol or an ether, to provide a
15 compound of the formula | or its salt. Another special embodiment of this first aspect
provides for removal of the tert-butoxycarbonyl group from the protected compound
of the formula V, in particular from a compound in which R" and R* are R' and R?,
respectively, in the presence of an acid, in particular a physiologically acceptable
acid, for example methanesulfonic acid, in a solvent, for example an aliphatic alcohol
20 or an ether such as isopropanol, to provide a compound of the formula | or its sait.

A second aspect of the present invention provides a process for the preparation of 4-
[3-(@minomethyl)phenyl]-1-{5-(2-fluorophenylethynyl)-2-furanoyl]piperidine, i.e., the
compound of the formula la,

NH, N" W/ F a




25 NHZ N~ ~/ IF la W 2005/ 095385 PCT/ EP2005/ 001676 8 or its salt,
conprising the steps of a) treating a 2-fluorophenyl ethynylsilyl conpound
of the formula lla, 5 G F Ila wherein Gis trinmethylsilyl, triethylsilyl,

tri-isopro Lyl ...or dinethyl-tert-butylsilyl, in a sgch as an
al i phatic g&%}h%%b‘g‘? a mxture of an aliphatic al coholpglzkdﬁégdryog%Gher, 10

for exanple nethanol or a m xture of nethanol and tetrahydrofuran, with an
al kali netal hydroxide, carbonate or & coholate or an al kaline earth netal
al cohol ate, for exanple with potassium carbonate in nethanol, to forma
solution of 2- fluorophenylethyne; and 15 b) conbining the resulting

sol ut i onopits £alf, | uor ophenyl et hyne wth a conpound of the formula IVa, O
NHBoc N\Ch X IVa 20 wherein X is bronp or iodo, and Boc is
tert-butoxycarbonyl, in the presence of a honpbgeneous pall adi um cat al yst,
a cupr ousorapfising thedstapsofndered amine in a solvent, such as an ether or a

I Xt f .eth d i phat | | cohol.,., f I t et rahydr of
or a1 xELFeRtse 4 M aRpheBASruN | Cordeaiitrr s Bl [ 3. (cerco
but oxgcar bonyl am nonet hyl ) phenyl ] - 1-[ 5- (2-f | uor ophenyl et hynyl ) - 2

sdl
lla
F
wherein G is trimethylsilyl, triethylsityl, {ri-isopropylsilyl, or dimethyl-teri-butylsilyl, in a
solvent, such as an aliphatic alcohol or a mixture of an aliphatic alcohol and an ether,
10 for example methanol or a mixture of methanol and tetrahydrofuran, with an alkali
metal hydroxide, carbonate or alcoholate or an alkaline earth metal alcoholate, for

example with potassium carbonate in methanol, to form a solution of 2-
fluorophenylethyne; and

15  b) combining the resulting solution of 2-fluorophenylethyne with a compound of the
formula IVa,

NHBoc N“ )

IVa

20 wherein X is bromo or iodo, and Boc is tert-butoxycarbonyl, in the presence of a
homogeneous palladium catalyst, a cuprous salt, and a hindered amine in a solvent,
such as an ether or a mixture of an ether and an aliphatic alcohol, for example
tetrahydrofuran or a mixture of tetrahydrofuran and methanol, to form 4-[3-(tert-
butoxycarbonylaminomethyl)phenyl]-1-[5-(2-fluorophenylethynyl)-2-

25 f{uranoyl]piperidine, i.e., the compound of the formula Va,




25 furanoyl ] piperidine, i.e., the conpound of the fornula Va, WO

2005/ 095385 PCT/ EP2005/ 001676 9 o i \I NHBoc N F Va 14 wherein Boo is
tert-butoxycarbonyl. 5 Particular enbodi nents of this second aspect of the
present in ' Le those wherein Gis trinethylsil y IS

br ono, andy@r%ﬁ@sﬁormgeneous pal | adium catalyst is Hermabiord"

pal I adi un(I1)bi s(tri phenyl phosphi ne) | ori de, and/or the cuprous salt is
copper (1) iodide, and/or the hindered*am ne is triethylam ne. 10 A speci al
enbodi ment of this second aspect provides for further renoval of the tert-
but oxycar bonyl group from
4-[3-(tert- butoxycarbonylan1nonethy
f I uor ophenyl et hynyl ) - 2-
to provide the conpound
enbodl ment of NHEoe SEcoNd

enyl]-1-[5-(2-

ine of the formula Va in a sol vent
la la or its salt. Another speci al
ct prévides for renoval of the

4- [3 (tert 15 Va

furanoyl ] pi peri dife of the forrrula Va in the presence of an aC|d in
particular a physiologically acceptable acid, for exanple net hanesul fonic
acid, in a solvent, for exanple an aliphatic alcohol or an ether such as

|sopropamb,elﬁ gomsqgh_cﬁ,t(;%arb@,gﬁpound of the formula la or its salt, for
exanpl e the net hanesul foni'c acid salt of 4 20

[ 3- (am nonet hyl ) phenyl ] - 1-[ 5- (2-f | uor ophenyl et hynyl ) - 2-f ur anoyl ] pi peri di ne.
A thigd ' ' i : f he ;
o ope o, PR ShobIRESR JRUR0 SRl O i e Bl
PCT/ EP2 owaamemtrmlﬁhylsuw and/or X is bromo, and/or the homogeneous palladium
catalyst is palladium(il)bis(triphenylphosphine) chloride, and/or the cuprous salt is
copper(l) iodide, andfor the hindered amine is tristhylamine.

10 A special embodiment of this second aspect provides for further removal of the tert-
butoxycarbonyl group from 4-[3-(tert-butoxycarbonylaminomethyl)phenyl]-1-[5-(2-
fluorophenylethynyl)-2-furanoyl]piperidine of the formula Va in a solvent to provide
the compound of the formula la or its sait. Another special embodiment of this second
aspect provides for removal of the fert-butoxycarbonyl group from 4-[3-(tert-

15 butoxycarbonylaminomethyl)phenyl]-1-[5-(2-fluorophenylethynyl)-2-
furanoyl]piperidine of the formula Va in the presence of an acid, in particular a
physiologically acceptable acid, for example methanesulfonic acid, in a solvent, for
example an aliphatic alcohol or an ether such as isopropanol, to provide the
compound of the formula la or its salt, for example the methanesulfonic acid salt of 4-

20  [3-(aminomethylphenyl}-1-[5-(2-flucrophenylathynyl)-2-furanoyl]piperidine.

A third aspect of the present invention provides a process for the preparation of a
compound of the formula 1V,




OX NHBoc IV RI, wherein Rl' is H F, CF3, OCF3, (G -Ca)-alkyl,
(C3-Cio)-cycloal kyl, 3-nenbered to 10- 5 nenbered heterocycl oal kyl
conprising 1, 2 or 3 identical or different ring heteroatons chosen from

ni t rogen, sul fur, (C6-Ci4)-aryl, (G -C8)-al <
(@-@o)-cgﬁ%}gﬁ?ﬁ%, (C6-Gi 4)-aryl oxy, di((Gi-C8)-al kwgﬁ“%}?m

di ((C3-Clo)- cycloalkyl)am no or di((&Ge-C 4)-aryl)am no, or a protected
derivative thereof or precursor noie thereto; and 10 Xis brono or i odo,
conprising the steps of a) activating 5-brono-2-furoic acid or
5-io0do-2-furoic acid, for,.exanple by converting it into an activated acid
derivative which may be p epﬁre in situ or may be isolated, 15 such as an
acid halide, NHBB rtj ) d chloride, an active ester or an
anhydri de or xed anhydrid for exanple by treatnent with a hal ogenati ng
agent such as ny™"chl ori de or oxauy chloride in a solvent, such as a
hydr ocar bon or | ori nated hydrocarbdn, for exanple toluene, at a
tenperature of _from about OC to about 120C, for exanple at reflux
tenperature ofRthe solvent, or by treatnment with an al kyl 20

chl orocarbonate such as ethyl chl orocarbonate or isobutyl chlorocarbonate
and a base such as, for exanple, triethylamne in a solvent, for exanple a
hangenathewhydrocarbon or an ether such as tetrahydrofuran, at a

t enper at yg f_f ut. 30C, or treatln it with a
condensi Sala 6'9 Up q1néﬂg§&@ﬂt(aag)1¢)§yc%§@b§d¥'? ei%'é@l Por the
for meg i omeﬁ{beaem memméaikﬂ daﬁfprnsﬁg 1CQQ:IPSSHéM|caT erdlﬁééﬁﬂll !5 such as a

car bodi ||[;n de |i ke dicycl ohexyl car bodi i mde or diiso ar bodi i m de or a
eteroatoms chosen from nitfogen, oxygen and sulfur, (06-014;) (C1 Cag)-alkoxy,

{C3-C1o)-cycloalkoxy, (Cs-C14)-aryloxy, di{{C+-Cg)-alkyl)amino, di((Cs-C1o)-
cycloalkyl)amino or di((Cs-C14}-aryl)amino, or a protected derivative thereof or

precursor moiety thereto; and
10  Xis bromo or iodo,

comprising the steps of
a) activating 5-bromo-2-furoic acid or 5-iode-2-furoic acid, for example by converting
it into an activated acid derivative which may be prepared in situ or may be isolated,
15 such as an acid halide, in particular an acid chloride, an active ester or an anhydride
or mixed anhydride, for example by treatment with a halogenating agent such as
thionyl chloride or oxalyl chloride in a solvent, such as a hydrocarbon or a chiorinated
hydrocarbon, for example toluene, at a temperature of from about 0°C to about
120°C, for example at reflux temperature of the solvent, or by treatment with an alkyl
20 chlorocarbonate such as sthyl chlorocarbonate or isobutyl chlorocarbonate and a
base such as, for example, tristhylamine in a solvent, for example a halogenated
hydrocarbon or an ether such as tetrahydrofuran, at a temperature of from about -10°
to about 30°C, or by treating it with a condensing agent or coupling agent as is
customarily used for the formation of amide bonds in peptide chemistry, for example,
5 such as a carbodiimide like dicyclohexylcarbodiimide or diisopropylcarbodiimide or a
carbonyldiazole like carbonyldiimidazole or O-((cyano(ethoxycarbonyl)methylene)-
amino)-N,N,N',N'-tetramethyluronium tetrafluoroborate (TOTU) or propylphosphonic




car bonyl di azol e |i ke carbonyl dii m dazol e or

O ((cyano( et hoxycar bonyl ) net hyl ene)- am no)-N, N, N , N -tetranet hyl uroni um
tetrafl uoroborate (TOTU) or propyl phosphonic WO 2005/ 095385

PCT/ EPZOOSQ‘QQZ’IO?;,@_“M anhydride, optionally in the presepeSoiioodis auXiliary
agent such as 1- ﬁyaroxybenzotriazole, for exanple, in a solvent, for

exanpl e a hal ogenated hydrocarbon or_ an ether or an am de such as
tetrahydrofuran or dinethyl formam de,1Tat a tenperature of fromabout OC to
about 30C, to provide an activated formof 5 5 brono-2-furoic acid or
5-iodo-2-furoic acid, for exanple 5-bromn-2-furoyl chloride or

5- i odo- 22mhydsige, emicpalivis the pigsenes gar auxlian: aoerksugh@sd-f orm nay be

obt ai ned t ' r | iy d r exanple a
ol ut | on TROREIZABEHIS foY pTENR Sdhert 181 Starinl® 2 e Ratcr

5- br ono- Rydrogasben gear ether or ap agide suphmasctetrghyraiuran er dimgthylfefseamideot t he
formul a ~ ' (1 I ned.. f |V and
Boc is t%]r? t—%uﬁ%@??ﬁ?%%on@ yPHTltnd&geté 3@3&'{? b?icgﬁ?ogﬁee&{)banﬁlpg{eg fﬁ%%o%ar bon, a
chl or5 nabrtdg-furoicadisbor piodar2-krdic ackl,fdn exsmpld S+broma2-faioyhdhloriestrhane,

ti I ' f or. ' ' ik
P et nyl Spdeee By hETER Bebeu el Rish Ry F Wiy b M b ocess
for the suspquattyoemuibysd in26rme ofg solntior ffot dxantple ensolutivl infolrepienand | s br ono,
i.e. a conpound of the fornula Vb, O CO Br NHBoc N

b) combining the activated form of 5-bromo-2-furoic acid or 5-lodo-2-furoic acid with a
10 compound of the formuia VI,

R"
NHBoc

Vi

Iz

wherein R" is as defined for formula IV and Bog is tert-butoxycarbonyl, in a soivent,

18 for example a hydrocarbon, a chlorinated hydrocarbon or an ether such as toluene or
dichloromethane, optionally in the presence of a base, for example a tertiary amine
like triethylamine.

A further embodiment of this third aspect provides a process for the preparation of a
20 compound of the formula IV wherein X is bromo, i.e. a compound of the formula Vb,

0]
O.__Br
NHBoc N \ /

Vb




Vb R WD 2005/ 095385 PCT/ EP2005/ 001676 12 wherein R' is H, F, CF3, O0OCF3,
(CrCa)-al kyl, (Ca-Coo)-cycloal kyl, 3-nenbered to 10- nenbered
het er ocycl oal kyl comprising 1, 2 or 3 identical or different ring

het er oat o _rom nitrogen, oxygen and sul fur, ( ARk
(C4-(CB) - ars%é%?@]fg -Clo) cycl oal koxy, (C6-Cl14)- aryI o%,ﬂg >

di ((CG-Cs)-al kyl)amno, di((C3-C o)- Xcloalkyl)amno or

di ((CB6-Cl4)-aryl)anmino, or a protectedZderivative thereof or precursor

noi ety thereto; and Boc is tert-butoxycarbonyl, 10 conprising the steps of
a) activating 5-bronp-2-furoic acid to provide an activated form of

5- br ono- ¥hergivi ¢ acid; and b) conbining the activated form of

5-b - &1t it 4 | t,
opt1 onal £ 1 K FreRs Gk (€ P ARRRENE B chclfiol 3 hRUBUG ¥ 180 2 0P ot ons
ozb t ge th':ermbaetheter@dyctdaﬂ(ybcmmsing 2ot 3 Gientiedl oo difepdni ring tthl s further
enbodi ne (0] |

t r eat nen tﬁr?ﬁﬁ%‘ﬁ)%ng?“ F!ﬂ?‘d‘tﬁﬁ?‘gié%r ﬁ’&%ﬂ%@i sﬁ’gﬁ"? (Sf:ﬁén:ﬁ‘g FY: @f '%3@2&’5& ’Zol ution
20 of 55- Lyloak Ok-ax ioxy, tif{Cred Daming di{(@RC ted with
corrgogndug?c%éﬁy ]g%rw(y(( : 14)¢wdﬁxy ?(ec'l:sllen?eavmé)y):a"ms st(t@q ’fo?a; teer\tN: arya

ani ne mW'ﬂ?@J Jamjpo °ij ﬂﬁeo(r"ﬁﬂﬁrty gipino, ar 4 protegt ?%HY:? V¢ h?rﬁg resent
|nventloPrwu%@rme@t@é@ﬁegﬁdfor the preparation of a 25 conmpound of the

formula [Vin which R" is hydrogen, i.e. a conpound of the fornula IVa, O
Boc is tert-butoxycarbonyl 'y J P

10 comprising the steps of
a) activating 5-bromo-2-furoic acid to provide an activated form of 5-bromo-2-furoic

acid; and

b) combining the activated form of 5-bromo-2-furoic actd with a compound of the
15 formula VI in a solvent, optionally in the presence of base,

where all before-mentioned explanations on the third aspect of the present invention
also apply to this further embodiment. For example, 5-bromo-2-furoic acid can be
activated by treatment with thionyl chioride in refiuxing toluene to provide a solution

20 of 5-bromo-2-furoyl chloride in toluene which is then reacted with a compound of the
formula VI in the presence of base such as a fertiary amine in toluene or

dichloromethane.

A fourth aspect of the present invention provides a process for the preparation of a
25 compound of the formula IV in which R" is hydrogen, i.e. a compound of the formula
IVa,

NHBoc N\ S

Va




O X NHBoc N ~~ |Va WD 2005/ 095385 PCT/ EP2005/ 001676 13 wherein X is
bronmo or iodo; and Boo is tert-butoxycarbonyl, 5 conprising the steps of
a) activating 5-bronop-2-furoic acid or 5-iodo-2-furoic acid, for exanple by

converti ”gw%ho%/&tsﬁsa” activated acid derivative whi chPé@szp(fg,ﬂgfﬁpar ed in
situ or may be 1solated, such as an acid halide, in particular an acid

chloride, an active ester or an anhydrjde or mxed anhydride, for exanple
by treatnment with an hal ogenating ageﬁ such as 10 thionyl chloride or
oxalyl chloride in a solvent, such as a hydrocarbon or a chlorinated

hydr ocarbon, for exanple toluene, at a tenperature of from about 0OC to
about 120C, for exanple at about reflux tenperature of the solvent, or by

t r eat men{ynétdid X i@ Bradh& ¥t o8B! idocar bonat e such as ethyl chl orocarbonate or

i sobutyl chlorocarbonate and a base such as, for exanple, triethylamne in
a sol venBocisterthuigpicartenyls hal ogenat ed hydrocarbon or an ether such as
tetrahydrofuran, at a tenperature of fromabout -10 to about 30C, or by
treating it with a condensing agent or coupling agent as is customarily
used $or cempriging thetsteps of am de bonds in peptide chenmistry, for exanple,

B oo of) FRLER S0 SRR SIRHSTARIOA T el by oomreton o o 20
O (( cyani {rdo hoxaptivatbd ayid)desivétveaviegtaniay dje-pricparsd imsitu et mayrbe hydlatedni um
Lot VBSPEL  S FaldD, e B LR AERRNR AR S P Bl ™ e
exanpl e, oi mb@d ahbychidd, forfexampiadaypéatrenbadth ganetcenbiily agnt Bach 8§ an et her
or ap.anj.de h.as tetrahydrofuran . or, dinethy|formam de, at K a tenperature
of f 5'% m”%gmf aﬁ@:cf or.gxal célg@e Ing ﬁqiggntd%uc as 3/ Lyé)rocarg]on or a chlorinated
hydrocarbon, for example toluene, at a temperature of from about 0°C to about
120°C, for example at about reflux temperature of the solvent, or by treatment with
an alkyl chlorocarbonate such as ethyl chlorocarbonate or isobutyl chlorocarbonate
and a base such as, for example, triethylamine in a solvent, for example a
15  halogenated hydrocarbon or an ether such as tetrahydrofuran, at a temperature of
from about -10° to about 30°C, or by treating it with a condensing agent or coupling
agent as is customarily used for the formation of amide bonds in peptide chemistry,
for example, such as a carbodiimide like dicyclohexylcarbodiimide or
diisopropylcarbodiimide or a carbonyldiazole like carbonyldiimidazole or
20  O-((cyano(ethoxycarbonylimethylene)amino)-N,N,N',N'<tetramethyluronium
tetrafluoroborate (TOTU) or propylphosphonic anhydride, optionally in the presence
of an auxiliary agent such as 1-hydroxybenzotriazole, for example, in an solvent, for
example a halogenated hydrocarbon or an ether or an amide such as tetrahydrofuran
or dimethylformamide, at a temperature of from about 0°C to about 30°C, to provide
25  an activated form of 5-bromo-2-furoic acid or 5-fodo-2-furoic acid, for example 5-
bromo-2-furoyl chloride or 5-lodo-2-furoy! chloride, respectively, which activated form
may be obtained and subsequently employed in form of a solution, for example a

solution in toluene; and

30 b) combining the activated form of 5-bromo-2-furoic acid or 5-iodo-2-furoic acid with a
compound of the formula Via, |




25 an activated form of 5-brono-2-furoic acid or 5-iodo-2-furoic acid, for
exanpl e 5- brono-2-furoyl chloride or 5-iodo-2-furoyl chloride,
respectively, which activated form my be obtained and subsequently

enpl oyed i r .a solution, for exanple a soluti j | ; and 30
b) conbi ni %J %bﬁgen'gg%:sfi vated form of 5-brono-2-furoic agllgb [%1;2565%1{0?%3%- 2-furoic
acid with a conpound of the fornmula Via, WO 2005/095385 PCT/ EP2005/ 001676
14 NHBoc Via N H wherein Boc is te??-butoxycarbonyl, in a solvent, for
exanpl e a hydrocarbon, a chlorinated hydrocarbon or an ether such as

t ol uene or dichl oronethane, optionally in 5 the presence of a base, for
exanpl e a tertd ypéc | 1 ke triethylam ne. A special enbodinent of this
fourth aspect vides a process for the preparation of a conpound of the
formula I'Va in ich Xis brono, i.e. the conpound of the formula 1Vc, 10
O .013r NHBoc | Vc  whereiWldBoc is tert-butoxycarbonyl, 15 conprising the
steps of a) ad¢tiating 5-bronp-2-furoic acid to provide an activated form
of 5-brono-furyy acid, and

C

wherein Boc is tert-butoxycarbonyl, in a solvent, for example a hydrocarbon, a
chlorinated hydrocarbon or an ether such as toluene or dichloromethane, optionally in
5 the presence of a base, for example a tertiary amine like triethylamine.

A special embodiment of this fourth aspect provides a process for the preparation of
a compound of the formula [Va in which X is bromo, i.e. the compound of the formula
Ve,

10

NHBoc NN
Ve

wherein Boc is tert-butoxycarbonyl,
15 comprising the steps of
a) activating 5-bromo-2-furoic acid to provide an activated form of 5-bromo-furoic

acid, and

b) combining the activated form of 5-bromo-2-furoic acid with a compound of the
20 formula Vla




b) conbining the activated form of 5-bronp-2-furoic acid with a conmpound of
the 20 formula Via Ill WD 2005/095385 PCT/ EP2005/ 001676 15 NHBoc Via N
H wherein Boc is tert-butoxycarbonyl, in a solvent, optionally in the
presence ofybase . .where all before-nentioned expl anapé ohoidhe fourth
aspect of the present invention also apply to this special enbodi nment. For
exanpl e, 5-brono-2-furoic acid can be1 activated by treatnent with thionyl
chloride in refluxing toluene to provi%e 5- brono-2- furoyl chloride,
preferably in formof a solution in toluene, which is then reacted with

t he conpound of the fornmula Via in the presence of base such as a tertiary
amne in 10 NeNHBogli chl or onmet hane. A fifth aspect of the present

i nvention pro s a process for the preparation of a conpound of the
formula VI R NHBoc VI N H wherein R is H F, CF3, OCF3, (G -Co)-alkyl,
(C3-d o) -cyci yl, 3-nmenbeW&d to 10- nenbered heterocycl oal kyl conpri sing
1, 2 or 3 identidal or different ring heteroatons chosen fromnitrogen
oxygen and sul fNir, (C6-Cl4)-aryl, (C -C8)-al koxy, 0 (Cs-C10)-cycl oal koxy,
(C6-C14)-ary|oi§, di ((G-Ca)-aikyl)am no, di((C3-C o)-

wherein Boc is tert-butoxycarbonyl, in a solvent, optionally in the presence of base,

5 where all before-mentioned explanations on the fourth aspect of the present invention
also apply to this special embodiment. For example, 5-bromo-2-furoic acid can be
activated by treatment with thiony! chloride in refluxing toluene to provide 5-bromo-2-
furoyl chloride, preferably in form of a solution in toluene, which is then reacted with
the compound of the formula Via in the presence of base such as a tertiary amine in

10 toluene or dichioromethane.

A fifth aspect of the present invention provides a process for the preparation of a
compound of the formula VI

R"
NHBoc

Vi

4]
I=

wherein R" is H, F, CFs, OCF,, (C1-Cg)-alkyl, (C3-C10)-cycloalkyl, 3-membered to 10-

membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C1-Cg)-alkoxy,
0  (Cs-Cio)-cycloalkoxy, (Cs-C1a)-aryloxy, di({C1-Cg)-alkyhamino, di{(Cs-C1)-

cycloalkylyamino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or

precursor moiety thereto; and

Boc is tert-butoxycarbonyl,




cycl oal kyl )ami no or di ((Ce-Cl4)-aryl)am no, or a protected derivative
thereof or precursor noiety thereto; and Boc is tert-butoxycarbonyl, WO
2005/ 095385 PCT/ EP2005/ 001676 16 wor its salt, conprising the steps of a)
treating a 3- hal obenzyl am ne of the formula NHz VI
Xwth 1,2y%?é%gﬁ%§§odinethylsilyl)ethane in a solvent?@¢%$w§¥§%%?e a

hal ogenat ed hydrocarbon such as dichl gronethane, in the presence of a
base, for exanple a 10 tertiary anine1€ike triethylamne, to provide a

1- (3- hal obenzyl)-2,2,5,5-tetramet hyl - 1- aza-2, 5-di sil acycl opentane of the

formula Vill; R~ CN.Si VIII Xl 15 b) treating the
1- (3- hal 8biEhg3it) -2 2, 5 5-t et ranet hyl - 1- aza- 2, 5- di si | acycl opentane of the
formula VIIl in a solvent, such as an ether, for exanple tetrahydrofuran,

with an alkyllithiumconpound, for exanple n-butyllithium and
1- benzy| camprigiag theosiepsiof a  tenperature of from about -80C to about -40C to

provide gy 2 PaiPbs 4 §RaloBERRidmink St tdformula VI,
5
R
NH,
VI
Xt

with 1,2-bis(chlorodimethylsilyl)ethane in a solvent, for example a halogenated
hydrocarbon such as dichloromethane, in the presence of a base, for example a

10 tertiary amine like triethylamine, to provide a 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-
aza-2,5-disllacyclopentane of the formula V1iI;

R" \/
I\\I'S[
/?l Vil
X|

15  b) treating the 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane of
the formuia VHI in a solvent, such as an ether, for example tetrahydrofuran, with an
alkyllithium compound, for example n-butyliithium, and 1-benzyl-4-piperidone at a
temperature of from about -80°C to about -40°C to provide an alcohol of the formula
IX;




WD 2005/ 095385 PCT/ EP2005/ 001676 17 R Si Si> J HO~IX N "Ph ¢)
treating the al cohol of the formula I X with an acid, for exanple an

i norganic acid such as phosphoric acid, in a solvent, for exanple a

hal ogenat e I bon such 5 as dichl oronet hane, to LAlRs
hydroxypipgygéﬁﬁ@%%énzylanine of the formula X R NH2 p§@¥§gﬁfﬁ“§ﬁ as the
salt of the acid; 10 d) treating the hydroxypi peridi nyl benzyl am ne of the
formula X or its salt with a concent 4t ed, non-oxi di zing acid at a
tenperature of from about 70C to about 150C, followed by al kalinization to

provide an olefin of the formula XI; 11l WO 2005/ 095385 PCT/ EP2005/ 001676
18 R \/
.Si
N
Si
HO 4
IX
N
Ph

¢) treating the alicohol of the formula IX with an acid, for example an inorganic acid
such as phosphoric acid, in a solvent, for example a halogenated hydrocarbon such
5 as dichloromethane, to provide a hydroxypiperidinylbenzylamine of the formula X

R"
NH,

HO

N
Ph

as the salt of the acid;

10
d) treating the hydroxypiperidinylbenzylamine of the formula X or its salt with a
concentrated, non-oxidizing acid at a temperature of from about 70°C to about

150°C, followed by alkalinization to provide an olefin of the formula XI;




RN-19 INX Phe) treating the olefin of the formula XI with
di-tert-butyl dicarbonate in a solvent, for exanple an aliphatic al cohol
such as nethanol, ethyl acetate, an ether such as 5 tetrahydrofuran, a

hal ogenat eq\,}g carbon such as dichl oromet hane, a m x . or nore
of such sol ﬁgé’%ﬁs”a m xture of one or nore of such s% v@%zt%sam\?\}% wat er
in the presence of a base, for exanple an alkali nmetal hydroxide, carbonate
or alcoholate or a tertiary am ne, sd8h as sodi um hydr oxi de or

triethylam ne, preferably at a tenperature of from about OC to about 40C,
to provide a protected amne of 10 the fornula XII R NHBoc XII N Ph
wherein Boc i R'tert-but oxycar bonyl, and where Ph in the fornmulae I X, X Xl

and Xl is 15 phs l?'nd where X in the formulae VIl and VIII is bronp or
i odo, and whereinN he formulae VI, VIII, IX X X and XIl is as
defined above forormula VI. A special enbodinent of this fifth aspect is

that wherein X iglbrono. WO 2005/ 095385 PCT/ EP2005/ 001676 19 Anot her
speci al embodi ngntof this fifth aspect provides for further treating the
protected am ne‘qf-the form¥l a X1, R NHBoc ‘

Ph

e) treating the olefin of the formula Xi with di-tert-butyl dicarbonate in a solvent, for
example an aliphatic alcohol such as methanol, ethyl acetate, an ether such as

5 tetrahydrofuran, a haloegenated hydrocarbon such as dichloromethane, a mixture of
two or more of such solvents or a mixture of one or more of such solvents with water,
in the presence of a base, for example an alkali metal hydroxide, carbonate or
alcoholate or a tertiary amine, such as sodium hydroxide or tricthylamine, preferably
at a temperature of from about 0°C o about 40°C, to provide a protected amine of

10 the formula XIl

R"
NHBoc

=

N

X
Ph
wherein Bog is tert-butoxycarbonyl, and where Ph in the formulae IX, X, Xl and XHi is
15 phenyl, and where X' in the formulae Vil and VIl is bromo or iodo, and where R" in

the formulae VI, Vi1, IX, X, Xl and Xll is as defined above for formula VI.

A special embodiment of this fifth aspect is that wherein X' is bromo.




XIl N ~Ph 5 wherein Boc is tert-butoxycarbonyl, Ph is phenyl and R' is as
defi ned above for fornulae VI, with hydrogen at a pressure of from about
200 kPa to about 3000 kPa in a solvent, for exanple an aliphatic al cohol

or et hyl 10 the presence of a palladium cataj¥stpodsReiche Presence
of an orga&%?ﬂé?ol norgam c acid, for exanple acetic 10 acmf To provi de a

conpound of the formula VI, R11 NHBo¢c VI N H wherein R' is as defined
above for formula VI and Boc is tert-H%toxycarbonyI, inthe 15 formof its
salt or, if desired, in the formof the free conpound of the fornmula VI. A
si xth aspect of the present invention provides a process for the

pr epar at/naether special efbodinens of mfﬂfbasﬁﬂchpwdemrimmw@sg the
PCT/ EPZ%éé%IQé@ { N H wherein Rlis H F, CF3, OCF3,
(g -C3)-al %@?e@lg cycP@al 3-nmenbered to 10- nenbered
heterocycloalky| conprising 1, 2 or 3 identical or different ring
R
NHBoc

Xl

Ph

wherein Bog is tert-butoxycarbonyl, Ph is phenyl and R" is as defined above for

formulae VI, with hydrogen at a pressure of from about 200 kPPa to about 3000 kPa in

a solvent, for example an aliphatic alcohol or ethyl acetate, in the presence of a

palladium catalyst, in the presence of an organic or inorganic acid, for example acetic
10  acid, to provide a compound of the formula VI,

1|

NHBoc

\4

Iz

wherein R" is as defined above for formula VI and Boc is tert-butoxycarbonyl, in the
15 form of its salt or, if desired, in the form of the free compound of the formula VL.

A sixth aspect of the present invention provides a process for the preparation of a
compound of the formula VI,




5 heteroatons chosen from nitrogen, oxygen and sul fur, (C6-Cl4)-aryl,

(G -C8)-al koxy, (C3-Cao)-cycloal koxy, (C6-C, 4)-aryl oxy,

di ((G-C8)-al kyl)am no, di((C3-C o)- cycloal kyl)am no or

di ((C6-C14)-- l|)am.no, or a protected derivative ther < ur sor

noi ety the%‘é@%@”@ﬁ@”mq is tert-butoxycarbonyl, 10 or i %ﬁé%{otg{ﬁiorrpri si ng
the steps of a) treating a 3-(4-pyridyl)benzal dehyde of the forrmula Xl 11,
ROHXII 15 N with hydroxyl am ne o20a salt of hydroxylamine in a
solvent, for exanple an aliphatic alcohol, optionally in the presence of
base, at a tenperature of fromabout OC to about 40C to provi de an oxine
of the fornulg"XIV or its salt; 20 Il WD 2005/ 095385 PCT/ EP2005/ 001676 21
F ,OHRHXYV b).treating the oxinme of the formula XIV or its salt with
hydrogen at a p ur NIBoG r om about 300 kPa to about 1500 kPa in a

sol vent, for ex e a polar organic solvent 5 such as an aliphatic
al cohol, for exanple nethanol, in the presence of a pall adium
Vi
N
H

wherein R" is H, F, CF3, OCF3, (C1-Cg)-alkyl, (Ca-Cio)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
5 heteroatoms chosen from nitrogen, 6xygen and sulfur, (Ce-C1a)-aryl, (C4-Ce)-alkoxy,

(C3-Cqo)-cycloalkoxy, (Cs-C14)-aryloxy, di((C+-Cg)-alkyl)amino, di((Ca-C1o)-
cycloalkyl)amino or di{((Cs-C14)-arylyamino, or a protected derivative thereof or
precursor moiety thereto; and
Boc is tert-butoxycarbonyi,

10 orits salt,

comprising the steps of
a) treating a 3-(4-pyridyl)benzaldehyde of the formula Xlil,

Xt

15 N

with hydroxylamine or a salt of hydroxylamine in a solvent, for exampie an aliphatic
alcohol, optionally in the presence of base, at a temperature of from about 0°C fo
about 40°C to provide an oxime of the formula XIV or its salf;

20




catal yst, at a tenperature of from about 20C to about 50C to provide a
3-(4- pyridyl)benzylam ne of the fornmula XV or its salt; R bH2 XV N 10 c)
treating the 3-(4-pyridyl)benzylam ne of the formula XV or its salt with
di-tert-bu Lcajbonate in a solvent, for exanple a j i&: al coho
such as neb%aﬁggyggéhyl acetate, an ether such as tet?%ﬁ%%@%%ﬁ?ﬁ%, a

hal ogenat ed hydrocarbon such as dichl oronmethane, a m xture of two or nore
of such solvents or a mixture of one 81 15 nore of such solvents with
water, in the presence of a base, for exanple an alkali netal hydroxide,
carbonate or alcoholate or a tertiary am ne, such as sodium hydroxide or
triethylanine,1prefe aBHy at a tenperature of from about OC to about 40C,
to provide a :uc-pro?ected 3-(4-pyridyl)benzyl am ne of the formula XVl, WO
2005/ 095385 P 005/,001676 22 R NHBoc XVI N wherein Boc is
tert-butoxycarb ; and 5 d) treating the Boc-protected
3-(4-pyridyl)benzyl am ne of éﬁ@ formula XVI with hydrogen in a solvent,
for exanple an aliphatic alc | such as ethanol, at a pressure of from
about 2000 kPa flo gbout 6000 kPa, in the presence of a platinumcatalyst,
in the presence,gf an acid such as, for exanple, hydrogen chloride or
sulfuric acid, to provide a conpound of the forrmula VI or its salt;

b} treating the oxime of the formula XIV or its salt with hydrogen at a pressure of from
about 300 kPa to about 1500 kPa in a solvent, for example a polar organic solvent

5 such as an aliphatic alcohol, for example methanol, in the presence of a palladium
catalyst, at a temperature of from about 20°C to about 50°C to provide a 3-(4-
pyridyl)benzylamine of the formula XV or its salf;

RY
NH,

\Y

10
c) treating the 3-(4-pyridyl)benzylamine of the formula XV or its salt with di-tert-butyl
dicarbonate in a solvent, for example an aliphatic alcohol such as methanol, ethyl
acetate, an ether such as tetrahydrofuran, a halogenated hydrocarbon such as
dichloromethane, a mixture of two or more of such solvents or a mixture of one or

15  more of such solvents with water, in the presence of a base, for example an alkali
metal hydroxide, carbonate or aicoholate or a tertiary amine, such as sodium
hydroxide or triethylamine, preferably at a temperature of from about 0°C to about

40°C, to provide a Boc-protected 3-(4-pyridyl)benzylamine of the formula XV,




10 where R" in the formulae XiI1, XIV, XV and XVl is as above defined for
formula VI. A particular enbodinent of this sixth aspect provides a process
for the preparation of a conpound of the formula VI, 15 RINHBoc VI N H
wherein R' J CF3, OCF3, (Cl-C8)-alkyl, (C3-Clo);

3- nenber ed ‘%%2@59£%mered het er ocycl oal kyl conpri si ngpﬁ?(/ﬁgﬁggr/d%d??dent I cal
or different ring 20 heteroatons chosen from nitrogen, oxygen and sul fur,
(Ce-Cl4)-aryl, (Cl-C8)-alkoxy, (C3-C28)-cycloal koxy, (Cb-Cl4)-aryl oxy,

di ((C1-C3)-alkyl)am no, di ((C3-Co) ill WO 2005/095385 PCT/ EP2005/ 001676
23 cycl oal kyl)am no or di ((C6-Cl4)-aryl)am no, or a protected derivative
thereof or pidcursor noiety thereto; and Boo is tert-butoxycarbonyl, or

its salt, 5 comprLisi the steps of a) treating a 3-(4-pyridyl)benzal dehyde
of the fornula RNdBeExi 11 N

XV
|

~3
N/
wherein Boc is tert-butoxycarbonyl; and

5 d) treating the Boc-protected 3-(4-pyridyl)benzylamine of the formula XVI with
hydrogen in a solvent, for example an aliphatic alcohol such as ethanol, at a pressure
of from about 2000 kPa to about 6000 kPa, in the presence of a platinum catalyst, in
the presence of an acid such as, for example, hydrogen chloride or sulfuric acid, to
provide a compound of the formula VI or its salf;

10
where R" in the formulae XIII, XIV, XV and XV is as above defined for formuta VL.

A particular embodiment of this sixth aspect provides a process for the preparation of
a compound of the formula VI,

15
1!

NHBoc

Vi

=z

wherein R! is H, F, CF3, OCF3, (C1-Cg)-alkyl, {C3-Cio)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

20 heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C1-Cs)-alkoxy,
(Cs-C1o)-cycloalkoxy, (Ce-Ci4)-aryloxy, di{(C+-Cs)-alkyl)amino, di{(C3-C1g)-




10 wi th hydroxyl am ne hydrochloride in a solvent, for exanple an aliphatic
al cohol such as nethanol, at a tenperature of from about OC to about 40C
to provide an oxine hydrochloride of the formula XIVa;, R N~-OH H HC Xl Va
15 N b) treadidg 9%{;; oxi me hydrochl oride of the formlg-pgpdfosibichs hydr ogen
at a pressure 3Y°¥7 om about 300 kPa to about 1500 kPa in a sol vent, for
exanpl e a polar organic solvent such as an aliphatic al cohol, for exanple
met hanol, in the presence of a 20 pal B&dium catal yst, at a tenperature of
from about 20C to about 50C to provide a 3- (4-pyridyl)benzyl am ne

hydrochl ori de of the fornula XVa; WO 2005/ 095385 PCT/ EP2005/ 001676 it 24 R
Nl -12 HEycloalsylaming ot digfesithg-amyBaBinodopy praigeisd derdvatiuaitheseeldr ochl ori de of
the for i i -4 e butyl dicarbonate in a solvent, for exanple
an ali pﬂgh%&ﬁ%?gﬁ%{h@tﬁ%' é'ts’d met hanol, 5 ethyl acetate, an ether such as

t et r ahydBot ig tert:buboxyabdgaplat ed hydrocarbon such as di chi oronet hane, a

m xture of.twq or nore of such solvents or a mxture of one or nore of
such sol PEf2 8 th water, in the presence of a base, for exanple an al kal i
nmet al shydr oxi de, carbonate or al coholate or a tertiary am ne, such as

sodi um hydraoxide or, triethylamne, preferably at a tenperature of from
about Occg'apﬁﬂ%ﬁ"e steps of Y w

a) treating a 3-(4-pyridyl)benzaldehyde of the formula XliI

Xl

N

10
with hydroxylamine hydrochloride in a solvent, for example an aliphatic alcohol such

as methanol, at a temperature of from about 0°C to about 40°C to provide an oxime

hydrochloride of the formula XIVa;

- HCI XIVa

15 N

b) treating the oxime hydrochloride of the formula XIVa with hydrogen at a pressure
of from about 300 kPa to about 1500 kPa in a solvent, for example a polar organic
solvent such as an aliphatic alcohol, for example methanol, in the presence of a

20 palladium catalyst, at a temperature of from about 20°C to about 50°C to provide a 3-
(4-pyridyl)benzylamine hydrochloride of the formula XVa;




10 40C, to provide a Boc-protected 3-(4-pyridyl)benzylam ne of the fornula
XVI, R NHBoc XVI N wherein Boc is tert-butoxycarbonyl; and 15 d)
treating the Boc-protected 3-(4-pyridyl)benzylam ne of the formula XVI with
hydr ogen i t, for exanple an aliphatic al coho hanol , at
a pressureqv%%oﬁﬁ%%rgﬁgabout 2000 kPa to about 6000 kPa, ii)%ﬁ?%gosg?gg&ence of a
pl ati num catal yst, in the presence of hydrogen chloride or sulfuric acid,
to provide a compound of the 20 fornuP4 VI or its salt; where R' in the

formulae XIl11, XlVa, XVa and XVI is as above defined for formula VI. WO
2005/ 095385 PCT/ EP2005/ 001676 ii 25 A seventh aspect of the present
i nvention progi'des a process for the preparation of a conmpound of the
formula VI RN NH 5 wherein Rlis H F, CF3, OCF3, (G -C8)-alkyl,
(C3-Ci o) -cycl oa , NMenbered to 10- nenbered heterocycl oal kyl conpri si ng
1, 2 or 3 ident or different ring heteroatons chosen from nitrogen,
oxygen and sul fur}, (C6-C, 4)-aryl gCi - C8) - al koxy,

e XV

| ) - HCI

N

c) treating the 3-(4-pyridyl)benzylamine hydrochloride of the formula XVa with di-tert-
butyl dicarbonate in a solvent, for example an aliphatic alcohol such as methanol,

5 ethyl acetate, an ether such as tetrahydrofuran, a halogenated hydrocarbon such as
dichloromethane, a mixture of fwo or more of such solvents or a mixture of one or
more of such solvents with water, in the presence of a base, for example an alkali
metal hydroxide, carbonate or alcoholate or a tertiary amine, such as sodium
hydroxide or triethylamine, preferably at a temperature of from about 0°C to about

10 40°C, to provide a Boc-protected 3-(4-pyridyl)benzylamine of the formula XV,

1|

NHBoc

RN
N/

wherein Boc is feri-butoxycarbonyl; and

15
d) treating the Boc-protected 3-(4-pyridyl)benzylamine of the formula XV| with
hydrogen in a solvent, for example an aliphatic alcohol such as ethanol, at a pressure
of from about 2000 kPa to about 6000 kPa, in the presence of a platinum catalyst, in
the presence of hydrogen chloride or sulfuric acid, to provide a compound of the

20 formula V| or its salt;

where RY in the formulae XlII, XIVa, XVa and XVi is as above defined for formula V1.




(C3-Clo) - cycl oal koxy, (C5-Cl4)-aryloxy, di((Cl-C8)-alkyl)am no, di((C3-C o)
10 cycl oal kyl )am no or di ((C6-Cl4)-aryl)am no, or a protected derivative

thereof or precursor noiety thereto; and Boc is tert-butoxycarbonyl, or
its salt, Li.sing the steps of a) treating a PCT/EP2005/00167
3-(4-pyri d&%%@%g)&ﬁ;?tri le of the fornmula XVII, R CN Xw N 26’ V\}tﬁh hydr ogen

In the presence of a palladiumcatalyst at a pressure of from about 2000
kPa to about 6000 kPa in the presence2®f an acid, for exanple hydrogen
chloride, or with a conplex hydride such as lithium al um ni um hydri de,

l'i t hi um WO 2005/ 095385 PCT/ EP2005/ 001676 26 borohydride or sodi um

bor ohy dr Adssveoititaspaet dfthé presket ipvention peovidesom progess faiitie pigparatios 9éR as an
acid or ¢hlar ' ' e, in a solvent, for exanple an aliphatic

al cohol %8',1188‘2"‘&'{1{5%?%%@#22 tetrahydrofuran, to provide a
3-(4-pyridyl)benzylam ne of the fornmula XV or its salt; 5 RLI1 - NH2 XV N
b) treating the 3-(4-pyridyl)benzylam ne of the formula XV or its salt with
di -tert-butyl Ridicarbonate in a solvent, for exanple an aliphatic al cohol
such as net hano HBoc

Vi

Iz

wherein R" is H, F, CFs, OCF3, (C1-Ca)-alkyl, (Ca-C1q)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C4-Cs)-alkoxy,
(C3-C1o0)-cycloaikoxy, (Cs-Cua)-aryloxy, di({C-Cg)-alkyl)amino, di({Cs-C1o)-

10  cycloalkyl)amino or di({Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and
Boc is tert-butoxycarbonyl,
or its sali,

16  comprising the steps of
a) treating a 3-(4-pyridyl)benzonitrile of the formula XVII,

R"
CN

NS

20 with hydrogen in the presence of a palladium catalyst at a pressure of from about
2000 kPa to about 6000 kPa in the presence of an acid, for exampie hydrogen
chioride, or with a complex hydride such as [ithium aluminium hydride, lithium




10 acetate, an ether such as tetrahydrofuran, a hal ogenated hydrocarbon
such as di chl oronet hane, a m xture of two or nore of such solvents or a

m xture of one or nore of such solvents with water, in the presence of a
base, for n alkali nmetal hydroxide, carbonat ate or a
tertiary a n%@é@ac as sodium hydroxide or triethyl a?ncﬁgl,)ﬁ%’fﬂg%éably at a
tenperature of fromabout OC to about 15 40C, to provide a Boc-protected
3-(4-pyridyl)benzyl amine of the formuB& XVI, R NHBoc XVI N wherein Boc is
tert-butoxycarbonyl; and 7?0 c) treating the Boc-protected
3-(4-pyridyl)benzyl am ne of the formula XVI with hydrogen in a solvent,

f or exanborhyeride drsediving batobydidde, optionally ithegnesencstof anmusdisgragendft from

about 20 : sk L) | | yst,
"novo 2085 bt SRR ioBRe st b SpRER Rl aftpid o R RGRLR 1
hydr ogenocin ethedsuair asstetrehydrofusan,do pravider & 34(deyadybenpylamiheodf thdie f or nul a

VI or itg salty L in the formula XV, XVI and XVI| is as above

defi ned %6?”‘%)5\49\?%%'51 5 An eighth aspect of the present invention
provigles a process for the preparation of 4-

[ 3-(tert-butoxycarbonyl am nonet hyl ) phenyl ] pi peridine or its salt,
conprising th8 _steps of 10 a) treating 3-bronmobenzyl ami ne hydrochl oride or
3- i odobenzyl am Jexbyt hloride wth 1,2-bis(chlorodinethylsilyl)ethane in
a hal ogenat ed a ati c2hydrocarbon in the presence of a tertiary amne to
provide the corrgSpondi ng 1-{g-hal obenzyl)-2,2,5, 5-

b) treating the 3-(4-pyridyl)benzylamine of the formula XV or its salt with di-tert-butyl

dicarbonate in a solvent, for example an aliphatic alcohol such as methanol, ethyl
10 acetate, an ether such as tetrahydrofuran, a halogenated hydrocarbon such as

dichloromethane, a mixture of two or more of such solvents or a mixture of one or

more of such solvents with water, in the presence of a base, for example an alkali

metal hydroxide, carbonate or alcoholate or a tertiary amine, such as sodium

hydroxide or triethylamine, preferably at a temperature of from about 0°C to about
15 40°C, to provide a Boc-protected 3-(4-pyridyl)benzylamine of the formula XV,

R’
NHBoc

S
/
N
whetein Boc is tert-butoxycarbonyl; and
c) treating the Boc-protected 3-(4-pyridyl)benzylamine of the formula XVI with

hydrogen in a solvent, for example an aliphatic alcohol such as ethanol, at a pressure
of from about 2000 kPa to about 6000 kPa, in the presence of a platinum catalyst, in




tetramet hyl -1 -aza-2, 5-di sil acycl opentane, where halo is brono or iodo; 15
b) treating the
1- (3- hal obenzyl)-2,2,5,5-tetramet hyl -1 -aza-2, 5-di sil acycl opentane in an

ether with Li t hi um conmpound and 1-benzyl - 4- pi pgEt ARG a678
terrperaturg@&%@%]@ioslr’n about -80C to about -40C to provide e

1-[ 3-(1-benzyl - 4- hydr oxypi peri di n- 4- gl ) benzyl]-2,2, 5,5-tetranethyl-|
-aza-2, 5-disilacyclopentane; 20 c) t#€ating the

1-[ 3-(1- benzyl - 4- hydr oxypi pe(di n-4-yl ) benzyl ]-2,2,5,5-tetranet hyl - 1-

aza- 2, 5-di sil acycl opentane with an inorganic acid in a hal ogenated

hydr ocar therpresencemf aniagis s;wmasﬂe«dzqgamrgqrmwlfwmam,ﬂomw%enzyl am ne as
the salt ' i id;..&b d) treating the

3-(1- ben%%Pé@ﬁyw@éggﬁ’Heﬁ?ygﬁn@ﬁa&l ) benzyl amine with a concentrat ed,

non-oxi di zing acid at a tenperature of from about 70C to about 150C,

];30|( ll?\élgg‘ﬂ’ﬁfg[elég @hlﬁ?‘}fé‘ﬁba‘ﬁ%é‘%ﬁ%yﬂ%ﬁ F?%‘@n%ngﬁif?ref?"%wa Vi e) treating

the 3 (1-benzyl-1, 2,3, 6-tetrahydropyridin-4-yl)benzylamne with di-tert 30

butyl digarbonate i n aliphatic alcohol, such as thanol, ethyl, acetate,
an ot her &N S{EH aepactef B s GG Inyinfor WavEsS At o Oe Brosredai ol Gs
di chl or opgegdrfBatoxycarbonidigodbtiviyBhéryl] digb cpitg Basol vents or a mixture of
one or nore of such solvents WO 2005/ 095385 PCTI EP2005/ 001676 28 with

water, in the presence of an alkali netal hydroxide, carbonate or
al cohol ag&m@risiy the@ftdépsPsfy am ne, such as sodi um hydroxide or triethyl am ne,
preferably at a _ tenperature of from about 0C to about 40C, to provide

3- ( 11 en@)\ireating 3shrgmobenzyidyine dygrachlonide oy Biedabaprdaminenhydreghlerideer t - but yl
ester. Sl ' i ' : | ; cess for
the pr eggifﬁ;at% Pgﬁg@b lo 4-i g@mﬁgﬁl{@@ﬁé&??cgérlg%%tﬁﬂ orﬁg%)hwr?gﬁgﬁglwﬁ)h%peri di ne
or its spresenasoefpr ieglangaming totrspdde theiregspondiag i (g-ralavepaiba2A5-ani ne
hydr ochl gk i i b oL 2e b ' ' .1 a hal ogenat ed
al i phat |%EHR§%FW(I:2%D%$5 %ﬁ%ﬁ%ﬁ@%@gﬁﬁéﬂg#ﬁ%&@ﬁ@@gﬁ é%id;e to provide
15  b) treating the 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane in
an ether with an alkyllithium compound and 1-benzyl-4-piperidone at a temperature
of from about -80°C to about -40°C to provide 1-[3-(1-benzyl-4-hydroxypiperidin-4-
yl)benzyl]-2,2,5,5-etramethyl-1-aza-2,5-disilacyclopentane;

20 c) treating the 1-[3-(1-benzyl-4-hydroxypiperidin-4-yl)benzyl]-2,2,5,5-tetramethyi-1-
aza-2,5-disilacyclopentane with an inorganic acid in a halogenated hydrocarbon, to
provide 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine as the salt of the inorganic
acid;

25  d) treating the 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine with a concentrated,
non-oxidizing acid at a temperature of from about 706°C to about 150°C, followed by
alkalinization to provide 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl}benzylamine; and

e) treating the 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4~-yl)benzylamine with di-tert-

30 butyl dicarbonate in an aliphatic alcohol such as methanol, ethy! acetate, an sther
such as tetrahydrofuran, a halogenated hydrocarbon such as dichloromethane, a
mixture of two or more of such solvents or a mixture of one or more of such soilvents




1- (3- bromobenzyl )-2, 2, 5, 5-tetranet hyl - 1- aza- 2, 5- di si | acycl opentane; b)
treating the
1- (3-bromobenzyl)-2,2,5,5-tetranet hyl -1-aza- 2, 5-di sil acycl opentane in 15 an

ether, wt l'i thi um conpound and 1-benzyl - 4- pi ReHHERRRBRY
t enper at ur ﬁg?%g%%n about -80C to about -40C to proviﬁ

1-[ 3-(1-benzyl - 4- hydr oxypi peri di n- 4-

yl Ybenzyl ]-2,2,5,5-tetranet hyl - 1-aza-#8 5-di si | acycl opentane; c) treating
the 1-[3-(1-benzyl-4-hydroxypi peridin-4-yl)benzyl]-2,2,5 5-tetranethyl-1 20
aza- 2, 5-di silacycl opentane with an inorganic acid in a hal ogenated

al i phat i with wptroiodhé presence pf av aliteli metal hydroxide, carbonate or alecholate or a

it anr B g SRR S Bl e oty a4 ©f (he
- benzy! - genipetiatarey¢fi fromn eBout-0*Cytb)abentz40°Gtaerovide IB3-H -loanzgeh2[36-ed, 25
ToT ouecdebpPR e Bob AT AR R 70C To about Ts0c
3-(1-benzyl -1, 2, 3, 6-tetrahydropyridi n-4-yl )benzyl am ne; and e) treating

the 3-(1-benzy]-1,6 2. 3, 6-tetrahydropyridin-4-yl)benzylanmine with di-tert-
butyl di AsPeeiAarabedimgnt ofithisieightl agl%/%%ﬁmwd@aaﬁr&ge hinedrrepaEhign obcet at e,

an et her 430 (sHMAGeaBbhAMNHAhheRyRAbeaRRAIaR dandr ocar bon such as

di chl oro ane, a. mxture of two or nore of such solvents or a mixture of
one or nore of such solvents WD 2005/ 095385 PCTI EP2005/ 001676 ',. 29 with

wat er, | ; A f an al kali nmetal hydroxide, carbonate or
al cohol a?oe*@?s"?ﬁ?ert | a(?ry am ne, such as sodi um hydroxi de or triethyl am ne,

pr ef wb ab#)treating 3-hremobeazylarsingthytirashiogde withcic2-bis(ctieradinegiayisitybeihanei de
3-(1- - ] 04 ds LG.ac - but yl
coter el aleftE fydeaef Has ek SROry £ RIART iRl Age ;Y

further («{&btomapenzg)-2;2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane;

(1-benzyl -1, 2, 3, 6-tetrahydropy(di n-4-yl)benzyl carbam c acid tert-butyl
ester with hydrogen at a pressure of from about 200 kPa to about 3000 kPa
in an al bpkeadting thea-¢®-brdmeserayi? 2,8 SetetrhraethyR1-aha-208-disdagelopbnianpd | adi um
cat a*él St an {e{%etr, %nhpéneglﬁ\rf]ﬁ;tﬁiu% cgrplpound and 1-benzyl-4-piperidone at a temperature
of from about -80°C to about -40°C to provide 1-[3-(1-benzyl-4-hydroxypiperidin-4-

yhbenzyll-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane;

¢) treating the 1-3-(1-benzyl-4-hydroxypiperidin-4-yl)benzyl]-2,2,5,5-tetramethyl-1-

20 aza-2,5-disilacyclopentane with an inorganic acid in a halogenated aliphatic
hydrocarbon, to provide 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine as the salt
of the inorganic acid;

d) treating the 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine with a concentrated,
25 non-oxidizing acid at a temperature of from about 70°C to about 150°C, followed by
alkalinization to provide 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylamine; and

e) treating the 3-(1-benzyi-1,2,3,6-tetrahydropyridin-4-yl)benzylamine with di-tert-

butyl dicarbenate in an aliphatic alcohol such as methanol, ethyl acetate, an ether
30 such as tetrahydrofuran, a halogenated hydrocarbon such as dichloromethane, a

mixture of two or more of such solvents or a mixture of one or more of such soclvents




10 organic or inorganic acid, to provide
4-[ 3-(tert-butoxycarbonyl am nonet hyl ) phenyl]- piperidine as the salt of the
organi c or inorganic acid. An ninth aspect of the present invention

provi des auy gor the preparation of 4- ’
[3-(tert-but oxyca%bonyl am nonet hyl ) phenyl ] pi peri di ne o$C]i[l%P§00§a0P1676

conprising the steps of a) treating 3-(4-pyridyl)benzal dehyde with

hydroxyl anmine or a salt thereof in an?9aliphatic al cohol, optionally in the
presence of base, at a tenperature of fromabout OC to about 40C to

provi de 3-(4-pyridyl)benzal dehyde oxime or its salt; 20 b) treating the

3- ( 4- pyr willy Waternindhel praseéoce of ancalkali metal dwittoxigiet bampmtegxz lcgholate prassur e of

from aboyt,. 3 | |, in the

pr esence{rémarggﬂﬁ?a}gh%%ggg{hgﬂﬁg& e@e g&"%%%rré;{ a&ré%{ﬁlfg{r?about 20Cto
aEOUg ?gﬁmﬂebamr@%ﬂfdnn labélﬁ msmodjnbmmmtcapmndetﬂ(1#5@123!&1,12,3,62—5 c) treating
t he py nzy t wi.th di-tert-butyl dicarbonate in
an ali p??&r@["lg'épérﬁﬁ%’ﬁ'@g@ﬂzyg%are;@? ertel{q{);h Sg:tret ate, an ether such as
tetragydrofuran, a haI ogenat ed hydrocarbon such as di chl oronet hane, a

m xture of two or of such solv nts or a mxture of one or nore of

such sol ABethsr WQ{W' fimeny of s %'EJB gclgiroyges for J‘Fmr itregbRGtheirdr oxi de,
car bonat @5%02? - ,gtﬁ?é ?étﬁéhgﬂroﬁyﬁ&ﬁu ﬁfﬁénﬁﬂbé}ﬁanﬁ:}%d a51-Blify| SERRANHP/ 095385

PCT/ EP20 30 sodi um hydroxide or triethylamne, preferably at a
t enper at biydsoggn &t piessidgtof from @bOL&BB%Pa@@@Olﬂt@ PdPada an allphatrc

3-(4-pyr

- (4. pyr PN BEREY) SRR nin picehEe bt ppliaid cBlalrs IR i) piesERe dtan, "

al i p‘lﬁlt i ergahicaindiqrganic acigr toqwavide éf[3f(tembtamarm0lankmeﬂay%mﬂﬁ000 kPa,
'n the piperidine as the salt of the organic or inorganic acid.

An ninth aspect of the present invention provides a process for the preparation of 4-
[3-{tert-butoxycarbonylaminomethyl)phenyl]piperidine or its salt,

15
comprising the steps of
a) treating 3-(4-pyridyl)benzaldehyde with hydroxylamine or a sait thereof in an
aliphatic alcohol, optionally in the presence of base, at a temperature of from about
0°C to about 40°C to provide 3-(4-pyridyl)benzaldehyde oxime or its salt;

20
b) treating the 3-(4-pyridyl)benzaldehyde oxime or its salt with hydrogen at a
pressure of from about 300 kPa to about 1500 kPa in an aliphatic aIcohol, in the
presence of a palladium catalyst, at a temperature of from about 20°C to about 50°C
to provide 3-(4-pyridyi)benzylamine or its salt;

25 _
¢) treating the 3-(4-pyridyl)benzylamine or its salt with di-tert-butyl dicarbonate in an
aliphatic alcohol such as methanol, ethyl acetate, an ether such as tetrahydrofuran, a
halogenated hydrocarbon such as dichloromethane, a mixture of two or more of such
solvents or a mixture of one or more of such solvents with water, in the presence of

30 an alkali metal hydroxide, carbonate or alcoholate or a tertiary amine, such as




presence of a platinumcatalyst, in the presence of an acid such as
hydr ogen chloride or sulfuric acid. A special enbodinent of this ninth
aspect provides a process for the preparation of 10

4-1 3- (tert“%ﬁéwg% bonyl am nomet hyl ) phenyl ] pi peri di nepcgr%;z@gmag%t

conprising i eps of a) treating 3-(4-pyridyl)benzal

hydroxyl am ne hydrochloride in an aliphatic alcohol, at a tenperature of
from about OC to about 40C to provi de3®- (4 15 pyri dyI ) benzal dehyde oxi ne
hydrochl ori de; b) treating the 3-(4-pyridyl)benzal dehyde oxi ne

hydrochl ori de with hydrogen at a pressure of from about 300 kPa to about
1500 k Pasddiurahydioxjdeadritdethylewing, praéferablyeat agepperataereodsf feonpalpdu d°Qrie cat al yst

at a tenperature of fr. out. to a out 20C. 20 10 OVId

3 (3 py (AR PR A5 PR S e PSP ARTDE T S e it e 2
3-(4-pyridyl)benzyl am ne hydrochl ori de w th di -tert butyl dicarbonate in
an aliphatic al cohol such ethyl acetate, an ether, such as

t et r ahy dVdraating the3+4ipyd B@’ ‘Fﬂfg 'BW%WF%Q}HW aslergyittingvegatinghe, a
m xtuy e é]@hgﬁ’c élﬁ@h& ratrﬂ)ﬁr%séﬁresdﬂﬁ’ﬁnﬁéﬁo\a?ﬂﬁﬁo QPa fo BBG?.E'G'DGO Qf-"aoirﬁl%é’ more of

such solvents wth water, in the presence of an a dr oxi de,
car bonatRyeegenagl of gHatinun satalyst, & thegresengaiofan wcagwdrqgﬁnm}ﬁ;m@m de or

triet hylcgrgugg ic Qigferably at a tenperature of from about OC to about 40C,
to provide ’24 pyri dyl ) benzyl carbam c acid tert-butyl ester; and 30 WO
2005/ 095385 PCT/ EP2005/ 001676 31 d) treating 3-(4-pyridyl)benzyl carbamc

o tr om ABtk s Ehe & ip A BEh! Riskities MRESSS oo BiiBPapedi of 01 om”
g glt glstt4—[3—(ﬁer|t-batoptyembau;éamhomethyt)phewh]pipedslinle)c:tntegali chloride or sulfuric
comprising the steps of
a) treating 3-(4-pyridyl)benzaldehyde with hydroxylamine hydrochloride in an aliphatic
alcohol, at a temperature of from about 0°C to about 40°C to provide 3-(4-
15  pyridyl)benzaldehyde oxime hydrochloride;

b) {reating the 3-(4-pyridyl)benzaldehyde oxime hydrochloride with hydrogen at a

pressure of from about 300 kPa to about 1500 kPa in an aliphatic alcohol, in the

presence of a palladium catalyst, at a femperature of from about 20°C to about 50°C
20 to provide 3-(4-pyridyl)benzylamine hydrochloride;

¢} treating the 3-(4-pyridyl)benzylamine hydrochloride, with di-tert-butyl dicarbonate in
an aliphatic alcohol such as methanol, ethyl acetate, an ether such as
tetrahydrofuran, a halogenated hydrocarbon such as dichlocromethane, a mixture of

25 two or more of such solvents or a mixture of one or more of such solvents with water,
in the presence of an alkali metal hydroxide, carbonate or alcoholate or a tertiary
aming, such as sodium hydroxide or triethylamine, preferably at a temperature of
from about 0°C to about 40°C, to provide 3-(4-pyridyl)benzylcarbamic acid tert-butyl
ester; and

30




5 A tenth aspect of the present invention provides a process for the
preparation of 4-[3- (tert-butoxycarbonyl am nonet hyl) phenyl]pi peridi ne or
its salt, conprising the steps of 10 a) treating 3-(4-pyridyl)benzonitrile

wi t h hydr OQ’%’&W#Q? presence of a palladium catalyst, (_alf, %og;()@lﬁ;ure of

f rom about to about 6000 kPa in an aliphatic or a mxture
of an aliphatic alcohol and water, or with a conplex hydride such as

| i thi um al um ni um hydride, |ithium bo¥bohydride or sodi um borohydride, in an
al i phatic al cohol or an ether such as nethanol or tetrahydrofuran, at a
tenperature of 15 from about OC to about 50C, to provide

3- (4- py rd)dyeating Szigtmmidykbenzyicabasiit agid ert-buiyhestagwitih bydrogen in an

3- (4- pyr t ' ate in an
a1 1 phat 1 APEUCREPHUTE £ Brehuel o 3 Aot sPos ke B b Sbop BT AR " S

t et r ahy dsresencaof seplafiralno gatabytsk dh ﬂ;ecpresmrcbmﬂ anwcid auchcésdhddmgm&iﬂlmrde, a

m xture O];ﬁjﬂﬁfm or. .nore of such 20 solvents or a m xture of one or nore of
such sol ¥ E"Q/\F?'H water, in the presence of an alkali netal hydroxide,
carbagnate or alcoholate or a tertiary amne, such as sodi um hydroxide or

t'thI t.a t f f f t 0C.t t 40C,
Lo or oviAderat esbess pf eI besth e o revices pesss ot g rearetion of e o)
treati ng(térhsut%xﬁcéarwwaimhbh@mbﬁampmseﬂdmIod its eal,- butyl ester with

hydrogen in an " aliphatic al cohol, at a pressure of from about 2000 kPa to
about 6000 kPa, in the presence of a pl ati num catal yst, in the presence of

an acid chHﬁf]' th&@f &# chloride or sulfuric acid. 30 The present
i nventio SO provi s novel internedi ates useful in the processes of the

pr eskht @)riesting §r(4fRYﬂdY|)’R$n|§9@Hﬁ¢ with byydregen intheguesrncerof emaliedivimul a 1, WO
2005/ 095&.1%3&%%%38&% 8Fs6Hh BbodL2ddh kP4 to about 6000 kPa in an aliphatic

alcoho! or a mixture of an aliphatic alcohol and water, or with a complex hydride such

as lithium aluminium hydride, lithium borohydride or sodium borohydride, in an

aliphatic alcohol or an ether such as methanol or tetrahydrofuran, at a temperature of
156 from about 0°C to about 50°C, to provide 3-(4-pyridyl)benzylamine or its salt;

b) treating the 3-(4-pyridyl)benzylamine or its salt with di-tert-butyl dicarbonate in an
aliphatic alcohol such as methanol, ethyl acetate, an ether such as tetrahydrofuran, a
halogenated hydrocarbon such as dichloromethane, a mixture of two or more of such
20 solvents or a mixture of one or more of such solvents with water, in the presence of
an alkali metal hydroxide, carbonate or alcoholate or a tertiary amine, such as
sodium hydroxide or triethylamine, preferably at a temperature of from about 0°C to

about 40°C, fo provide 3-{4-pyridyl)benzylcarbamic acid tert-butyl ester; and

25 ¢) treating the 3-(4-pyridyl)benzylcarbamic acid ter-butyl ester with hydrogen in an
aliphatic alcohol, at a pressure of from about 2000 kPa fo about 6000 kPa, in the
presence of a platinum catalyst, in the presence of an acid such as hydrogen chloride

or sulfuric acid.

30 The present invention also provides novel intermediates useful in the processes of
the present invention for the preparation of a compound of the formula |,




NHZ N~ ~R Il wherein 5 R is H F, CF3, OCF3, (Cl-C5)-alkyl,
(C3-Cio)-cycloal kyl, 3-nmenbered to 10- nenbered heterocycl oal kyl conpri si ng
1, 2 or 3 identical or different ring heteroatons chosen from nitrogen,
oxygen and C6- Cl4)-aryl, (Cl-C8)-al koxy, | koxy,
(C6-C14) - aﬁ#%ow'?gss r((d-cs)-al kyI )am no, di ((C3-G o) cyfg%m&r k??am’ no or
di ((C6-Cl4)-aryl)amno; and 10 R2 is H, F, CF3, OCF3, (g -C3)-alkyl,

(C3-g o)-cycloal kyl, 3-nembered to 103Z2nenbered heterocycl oal kyl conpri sing
1, 2 or 3 identical or different ring heteroatons chosen from nitrogen,
oxygen and sul fur, (C6-C 4)-aryl, 5-nenbered to 10-nenbered heteroaryl
conprising 1, 2 or 3 identical or different ring heteroatons chosen from
nitrogen, oxygen and sul fur, (Cl-C8)-al koxy, (C3-Cio)-cycloal koxy, (C6 15
Cl4) - aryl oxy, 5-nenbered to 10- menbEr_gd teroaryl oxy conprising 1, 2, or 3
i dentical or different rl(hg het er patgrs chosen from nitrogen, oxygen and
sul fur, di(( Dnos -((C3-Cto)-cycl oal kyl )am no or

di ((Ce-C14)-a s salt, 20 including: a conmpound of the
formula VI, L iir VI X, Printed: 26/01 /2006 DESCPANMD EP
05779890 33 whg n RlLis H F, CF3, OCF3, (Ci C3) - al kyl,

(C3-C10) - cycl oa)yryl ,. 3-nmenbered to 10- nenbered heterocycl oal kyl conpri sing
1, 2 or 3 idemglical or different ring

wherein
5 R'is H, F, CF3, OCF3, (C+-Cg)-alkyl, (C3-C10)-cycloalkyl, 3-membered to 10-

membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, {Cs-C14)-aryl, (C1-Cg)-alkoxy,
(Cs-Cyo)-cycloalkoxy, (Ce-Cia)-aryloxy, di((C+-Cg)-alkyl)amino, di{{Cs-C1g)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino; and

10 R2is H, F, CF3, OCF3, (C+-Cs)-alkyl, (Cs-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-Cis)-aryl, 5-membered to
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, (C41-Cg}-alkoxy, (Cs-C1o)-cycloalkoxy, (Cs-

15  Cqq)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,
di((C+-Cs)-alkyl)amino, di-((Cs-C1o)-cycloalkyl)amino or di{(Ces-C14)-aryl)amino;
or its salf,

20 including:
a compound of the formula VIH,

El‘»i Vil




_heteroatons chosen from nitrogen, oxygen and sulfur, (C6-Cl4)-aryl,

al kox 5 (C3-CGio)-cyclag Y. . (C6-Cl4) - aryl oxy, GO
d"!ftt‘?‘tlﬁaf%/z%‘?eiyl )am no, di ((C3- %#86%‘9'@ oal kyl )ani no or EP 05779890
di ((C6-Cl4)-aryl)am no, or a protected derivative thereof or precursor
‘i ety thereto;and Xis bromo or iodo; the compound 1-(3-bronobenzyl)-
2,2,%5,5-tetranet hyl - 1-aza- 2, 5-di si | agycl opent ane bei ng excluded; 10 a
corrpound of the formula IX, RS N S HOIX N ~Ph wherein RLl' is H,
F, CF3, OCF3, (Cl1-C6)-alkyl, (C3-C10)-cycloal kyl, 3-nmenbered to 10- 15
menber ed heterocycl oal kyl conprising 1, 2 or 3 identical or different ring
het er oat ons chosen from nitrogen, oxygen and sul fur, (C6-Cl4)-ar I

(C1- CG)Mhak'émW is H, ESCEi.cQGEyc{CO-@sD@B&yI (Qfﬁ*gmyglo%{kg}; %-)(r)yembere)d to 1

ai ( ( coretbder preioRBag] sl 28 JIAMENQIMANOTS | 1 ceur sor
NDi et y htleroaibos chngerPfromitobasTy loxy@ and eutfiodfe Cok)-amk (@@n%lrﬁ&@)‘(y ANVENDED
SHEET @203/ 5388oP RORSHWINEY, RECI-EEPARAARE G CcBE R N
cycloalkyl)amino or di{{Ce-C1a)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and X' is bromo or iodo; the compound 1-(3-bromobenzyl)-
2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane being excluded;

10 a compound of the formula 1X,

HO /

‘wherein R is H, F, CF3, OCF3, (C1-Cg)-alkyl, {C3-C1g)-cycloalkyl, 3-membered to 10-
15 membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-Cua)-aryl, {C4+-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-Caa)-aryloxy, di((C:-Csg)-alkyl)amino, di{(Ca-C1o)-
cycioalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl;
20
a compound of the formula X,

i AMENDED SHEET 20/09/2005




HO X N Ph wherein R is H F, CF3, OCF3, (G -Cs)-alkyl,

(C3-d o)-cycloal kyl, 3-nmenbered to 10- nenbered heterocycl oal kyl conpri si ng
1, 2 or 3 identical or different ring 5 heteroatom; chosen from nitrogen,
oxygen and os3gk Ce- Cl4) -aryl, (G -GCs)-al koxy, &%?z 16 | koxy,
(C6-C14) - ar oxy, 3|((O' C8) - al kyl )am no, di ((C3- Qo) cyclo ?‘?am no or
di ((Co-C, 4)- aryl )am no, or a protect eg derivative thereof or precursor

noi ety thereto; and Ph is phenyl, s salt; 10 a conpound of the formula
XI, RN-12 XI N ~Ph wherein R |s H F, CF3, OCF3, (ClGCs)-alkyl,

(Cs-g o)-cycl og) kyl, 3-nenbered to 10- 15 nmenbered heterocycl oal kyl
conprising 1, RR or 3 identical or different ring heteroatons chosen from
nitrogen, oxygenx®s l.fur, (C8-Ci4)-aryl, (G -Ca)-alkoxy,

(C3-C10) - cycl oal y, (GO Cl4) aryl oxy, di ((O Ca) - al kyl ) am no,

di ((C3-Clo)- c Oal kyl )ami no or di ((C5-Cl4)-aryl)anmino, or a protected
derivative th . or precursor noiety thereto; and Ph is phenyl, or its
salt; 20 WD 200 )5385 PCT/ EP2085/ 001676 35 a conpound of the formul a
XIl, R N .

wherein R" is H, F, CF3, OCF3, (C1-Cg)-alkyl, (Ca-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

5 heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C4-Cg)-alkoxy,
(C3-Co)-cycloalkoxy, (Cs-C14)-aryloxy, di((C4-Cs)-alkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di{(Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt;

10  acompound of the formula XI,
R!
NH,

\ Xl
N

Ph

wherein R" is H, F, CF3, OCFs, (C1-Ca)-alkyl, (C3-C1g)-cycloalkyl, 3-membered to 10-

15  membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, {C1-Ce)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C+-Cs)-alkyl)amino, di((Cs-C1o)-
cycloalkyl)amino or di{{Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt;




NHBoc XIl IN Ph 5 wherein R" is H F, CF3, OCF3, (G -CB)-alkyl,

(C3-d o0)-cycl oai kyl, 3-nmenbered to 10- nenbered heterocycl oal kyl conpri si ng
1, 2 or 3 identical or different ring heteroatons chosen from nitrogen,
oxygen and C6-Cl4)-aryl, (G -Ca)-al koxy, (C35&G i | koxy,
(CB- C14) - ary 3&#‘{”@%((0 ~CB) - al kyl ) ani no, di ((C3- cm%’ﬁ@zgﬁﬁﬁfﬁ‘?am no or
di ((Co6-Cl4)-aryl)am no, or a protected derivative thereof or O precursor
noi ety thereto; Boo is tert-butoxycartonyl; and Ph is phenyl, or its salt;
a conmpound of the fornmula XIV, NWN\CH H XIv N wherein R11 is H, F, CF3,
OCF3, (G -C82J-alcj<%lj &&-u%ﬁﬁ-cycl oal kyl, 3-nenbered to 10- nenbered

het er ocyRFIRPRYIC Aidthe forg) w 2 or 3 identical or different ring

het er oat ons chosen from nitrogen, oxygen and sul fur, (C6-Cl4)-aryl,

(G -Ca)-al koxy, (Cs-G o)-cycloal koxy, (C6-Cl4)-aryloxy,

di ((G-C8)-alkyl)amno, di((C3-AAO 3 or di((C6-Cl4)-aryl)amno, or a
protected deri | g;l@reof or precursor noiety thereto, or its salt; WO
2005/ 095355 P 0057'00%676 36 a compound of the formula XV, R NHZ XV

Xl

Ph

5 wherein R"is H, F, CF3, OCF;, (C-Cg)-alkyl, (Cs-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C1a)-aryl, (C+-Ce)-alkoxy,
(Cs-Cyo)-cycloaikoxy, (Cs-C14)-aryloxy, di((C~Cs)-alkyl)amino, di{{(Cz-C1p)-
cycloalkyl)amino or di((Cs-C14)-arylyamino, or a protected derivative thereof or

0 precursor moiety thereto; Boc is fert-butoxycarbonyl; and Ph is phenyl, or its sait;

a compound of the formula XIV,

XV

\

wherein R" is H, F, CF3, OCF;3, (C4-Cg)-alkyl, (Cs-Cyp)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C1a)-aryl, (C1-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C-Ca)-alkyl)amino, di{(C3-C10)-

) cycloalkyhamino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto, or its salt;




N 5 wherein R1 is H F, CF3, OCF3, (C-CB)-alkyl, (Cs-G o)-cycloalkyl,
3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring heteroatons chosen from nitrogen, oxygen and sul fur,
(CB-C14) - awq 05? Gi#0B) - al koxy,  (C3-Cio)-cycl oal koxy, g&qbesdddhoibey! OXY,

di ((G-C8)-a ﬁgy m no, di ((C3-Clo) 10 cycl oal kyl)am no or

di ((CB-Cl4)-aryl)am no, or a protected derivative thereof or precursor
noiety thereto, or its salt; a corrpou‘?’ﬁl of the formula XVI, Rl NHBoc XVI
15 N wherein R" is H F, CF3, OCF3, (Cl1-CB)-alkyl, (C3-C10)-cycloal ky),
3-nmenbered to 10- nmenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring heteroatons chosen fromnitrogen, oxygen and sul fur,
(CB-C14) ; = , 20 (Cs-d 0)-cycl oal koxy, (C6-Ct4)-aryl oxy,
di ((Cl- &?@#Egéﬁﬁﬁ?ﬂﬁ?‘&_q 0)- cycl oal kyl )ami no or

di ((CB-Cl4)-aryl)am no, or a protected derivative thereof or precursor
noi ety theretoy and Boo is tert-butoxycarbonyl, or its salt; and WO

2005/ 095385 / EP2005/ 001676 37 a conpound of the formula IVb, O O Br
NHBoc N IVb R NH,

\!

wherein R" is H, F, CF3, OCF3, {C1-Ce)-alkyl, (Cs-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C1-Cg)-alkoxy,
(Cs-C1o)-cycloalkoxy, (Cg-C14)-aryloxy, di((C+-Cs)-alkylyamino, di{(Cs-C1o)-

10  cycloalkyl)amino or di({(Cs-C14)-arylyamino, or a protected derivative thereof or
precursor moiety thereto, or its salt;

a compound of the formula XVI,

R
NHBoc

\)

15 N

wherein R" is H, F, CF3, OCF3, (C+-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C1-Cg)-alkoxy,

20 (Cz-Cqg)-cycloalkoxy, (Cs-Cia)-aryloxy, di((C+-Cg)-alkyl)amino, di((C3-C1q)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Boc is tert-butoxycarbony, or its salt; and




5 wherein R" is H F, CF3, OCF3, (C-Cg)-alkyl, (C3-do0)-cycloal kyl,
3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring heteroatons chosen from nitrogen, oxygen and sul fur,
(Cg-Cl14)-a .:.C0) - al koxy, (C3-Gio)-cycl oal koxy, 7 7 | oxy,
di ((G - ) %%‘3{’ a"Fﬁ’ggo, di ((C3-Gi0)- cycl oal kyl ) ani no thpintn @iy
di ((Co6-Cl4)-aryl)am no, or a protected derivative thereof or 10 precursor
noi ety thereto; and Boo is tert-butox%%arbonyl, or its salt; and, in
anot her aspect of the present invention, the use of each of these conpounds
as an internediate, in particular as an internmediate for the preparation of
a conpouddompoundef thgdaamua Vb,15s R2 ON2 N~ 1 | R wherein R and R
are defined as above, or its salt. '0 In a particular enbodi nent, the
present invention also provides novel internediates useful in the
processes of the present WYnvention for the preparation of 4-[3-
(aninonethyl)ﬁpgnxl]- Bor ophenyl et hynyl ) - 2-f ur anoyl ] pi peri di ne or
its salt, Pri g [ 2006 DESCPAMD EP 05779890. 38 including:
2°575-tetranet hyl -1 -aza-2,5-disilacycl opentane; 5

1- (3-1 odobenz 2
1-[3-(1- benzyl - xypi peridi n-4-yl)INenzyl1-2,2,5,5-tetranmet hyl -1 -aza- 2,

5 wherein R" is H, F, CF3, OCF3, (C+-Cs)-alkyl, (C3-C1o)-cycioalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C1s)-aryl, (C-Cs)-alkoxy,
(Cs-C1o)-cycloalkoxy, (Ce-Cia)-aryloxy, di((C1-Cs)-alkylyamino, di((Cs-C1o)-
cycloatkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or

10  precursor moiety thereto; and Boc is tert-butoxycarbonyl, or its sal;

and, in another aspect of the present invention, the use of each of these compounds
as an intermediate, in particular as an intermediate for the preparation of a compound

of the formula |,
15

NH, N \ /

R1
wherein R' and R? are defined as above, or its salt.
0 In a particular embodiment, the present invention also provides nove! intermediates

useful in the processes of the present invention for the preparation of 4-[3-
(aminomethyl)phenyl}-1-[5-(2-fluorophenylethynyl)-2-furanoyljpiperidine or its salt,




3 (1- benzyl - 4 hydr oxypi peri di n-4-yl)benzylam ne or its salt; 10
(.1-benzyl -1, 2, 3, 6-tetrahydrop | ) benzyl am ne or its sg

'%U‘Fﬁd @@@1\/@0® 2,3, 6-tet rahydropﬁé‘g‘bep‘wdjll ) benzyl carbani ¢ acid tert 08770 gq

ester or its salt 15 3-(4-pyridyl)benzal dehyde oxime or its salt;

3-(4-pyridyl )benzyl amne or its salt; 20 3-(4-pyridyl)benzyl car bam' c acid

tert<butyl ester or its salt; and

4-[ 3-(tert-butoxycarbonyl am nonet hyl ) phenyl ]-1-[5-brono-2-furanoyl ] pi peri di
ne; and, in another particul ar enbodi rent of the present invention, the

use of each of 25 these conmpounds as an internedi ate for the preparation of

4-1 3-

(am noiredddyhg:phenyl ] - 1- [ 5- (2-f | uor ophenyl et hynyl ) - 2-f ur anoyl ] pi peri di ne or

its salt. As used herein, and unless otherw se specified, the follow ng

terms are understood to have the foll owi ng nmeani ngs. 30 " Al kyl " nmeans a

r esi dug-(@fiodsbenzyipa,6 S-tetrametiybt-cag & Ddivilparelopediaenni ch nay be strai ght

or ranched having fromabout | to about 8 carbon atons, for exanple 1, 2,
"2 AMENDED SHEET -29/09/ 2005, WD 2005/ 095355 PCT/ EP2005/ 001676 39 3, 4, 5,

6, 7 ol“l {8—(¢4feh@?l~d&hﬁdf&xyﬁp@‘fcm-4a@bahzyﬁl-2 B disf-tnireenaing-16a%%25nhi ch have from

about to about .6 carbon atons, in particular from about | to about 4

car bon E’E%WOPQBE@%I ary al kyl residues include nethyl, ethyl, n-propyl,

i so- propyl, n butyl, isobutyl, s-butyl, t-butyl, n-pentyl, 3-pentyl,

gcrapt)?/lﬁgﬁ\ l-%hg@g{%pem?nﬁ l)beﬂgﬁ%r%érqﬁ.l&“? of a saturated nonocyclic

10
3-(1-benzyl-1 .2 3 B-tetrahydropyridin-4-yljbenzylamine or ifs salt;

3-(1-benzyl-1 2.3 6-tetrahydropyridin-4-yi)benzylcarbamic acid tert-butyl ester or its
salt; '

15
3-(4-pyridyl)benzaldehyde oxime or its salt;

3-(4-pyridyl)benzylamine or its salt;
20 3-(4-pyridyl)benzylcarbamic acid tert-butyl ester or its salt; and
4-{3-(tert—butoxycarbonylaminomethyl)phenyl]-‘l-[5—bromo—2-furanoyl]piperidine;

and, in another particular embodiment of the present invention, the use of each of
25 these compounds as an intermediate for the preparation of 4-[3-
{aminomethyl)phenyl]-1 -[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine or its salt.

As used herein, and unless otherwise specified, the following terms are undersfood
to have the following meanings.

30
"Alkyl" means a residue of an aliphatic saturated hydrocarbon group which may be

straight or branched having from about 1 to about 8 carbon atoms, for example 1, 2,
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containing fromabout 3 to about 10 ring carbon atons, for exanple 3, 4, 5,
6, 7, 8 9 or 10 carbon atons. Preferred cycl oal kyl residues are those
whi ch have from about 3 to about 7 carbon atons. Exenplary cycl oal kyl

resi dues i Iopropyl 10 cycl obutyl, cyclopent yl,
cycloheptyﬁﬁéﬂﬁ cyc ooctyl. Fbterocycloalkyl means ayéggﬁﬁﬁgﬁgﬁéan about

3-menbered to about 10-nenbered, for exanple 3-, 4-, 5-, 6-, 7-, 8-, 9- or
10- menber ed, saturated, m)nocycl ic or3@nulticyclic heterocycl ic ring system
which conprises 1, 2 or 3 identical or different 15 ring heteroatoms chosen

from nitrogen, oxygen and sul fur, which can be bonded via any suitable
ring car Bof RBmass garben atomwa@femdawrmsudues argethosa whichdfavedfioph,

d d f
(G- Cay - Syt €'t RRF AN omE B pBRlcLfr FohE A 6 URIHY by BBh BGtEICN
Het er ocy Exembleyy alkylaesiduss intinde nasthyipétayl, (1+p)'omrl,a§«m puajykyll-btgylplspbutyl from
bout 3 2 20 3 het t
chosen 1 PN telbORyb ST Rratehfieci. 2 %3 Shitrated  monocyel i
het er®cyclic group, and (ii) a residue of a saturated mul ticyclic, for
20 rTng AT Brate s aley dfa gl ion o iC oLy B RO NREE rom
10 ring rom
ni t rogenc?mmg@trfnﬁnéboam fousbout 10 vihg ehrb@nmémsetbedxmecayal 5Cb‘| Welseg ocyclic
roup is ed,to or ne of c oa roups
o/ o st 1 Gnban e e FReR PRI IpR GG p 1565 Which feve T sy g1 o O

cyclic Stdwduﬂmar@ﬁwharaxétﬁ lgﬂﬁl‘g)‘,@aﬂ@l r‘éﬁidu@émﬂﬁﬁie dyBRpHI, pl perl di nyl,
pyrrol | d| n phol i n tetra ranyl, or tet rahydrot hi enyl . AryI

as al§ ){Qh“tlﬂaﬁc'%’ﬁn Y@N@Gfﬁ%ﬂﬁloﬁep@%ﬁwwcﬁl' -monocyclic or
rrultlcycl ic 30 ri ng system conprising fromabout 6 to about 14 ring carbon
atons, for exanple 8 9, 10, 12, 13 or 14 ring carbon atons. Aryl

i ncl udes"HQtelPCﬁd@@EYl'('jﬂi@am aaeWﬂ)@f&Qﬂ akous B-membereshto lsboyt 1bmembened.e
ool Lo bR S, LR 0 FPIBRRN TGy el reaBfesy |, 1O
ri ngs of mutiicy¢liccheteracynliaring systanhwhich ptvapsisesot, 2 or 3 identical or different
15  ring heteroatoms chosen from nitrogen, oxygen and sulfur, which can be bonded via
any suitable ring carbon atom or ring nitrogen atom and nitrogen atoms of which,
independently of one another, can carry a residue chosen from hydrogen, (C+-Ca)-
alkyl, (Cs-C14)-aryl and (Cg-C14)-aryl-(C1-Cs)-alkyl-. Heterocycloalkyl includes, for
example, (i) a cycloalkyl group of from about 3 to about 7 ring members of which 1, 2
20 or 3 are ring heteroatoms chosen from nitrogen, oxygen and sulfur, i. e. a saturated
monocyclic heterocyclic group, and (i) a residue of a saturated multicyclic, for
example bicyclic or tricyclic, heterocyclic group of from about 6 to about 10 ring
members of which 1, 2 or 3 are ring heteroatoms chosen from nitrogen, oxygen and
sulfur, in which a saturated monocyclic heterocyclic group is fused to one or more, for
25 example one or two, cycloalkyl groups and/or saturated monocyclic heterocyclic
groups to form a multicyclic cyclic structure. Exemplary heterocycloalkyl groups
include piperidinyl, pyrrolidinyl, morpholinyl, tetrahydropyranyl, or tetrahydrothienyl.

"Aryl" as a group or part of a group means a residue of a monocyclic or multicyclic
30 ring system comprising from about 6 to about 14 ring carbon atoms, for example 6, 8,

9, 10, 12, 13 or 14 ring carbon atoms. Aryl includes: (i) a residue of a monocyclic or

multicyclic, for example bicyclic or tricyclic, aromatic carbocyclic group of from about




naphthyl; or (ii) a residue of partially saturated nmulticyclic, for exanple
bicyclic or tricyclic, aromatic carbocyclic group in which an aryl group
and a cycl oal kyl group are fused together to forn1a cyclic structure, such

as a tetra thyl or indanyl 5 residue. "Heteroa reS|due
WgsnaaRALTY y b EpIRA S

of an abou Ped to about 10-nenbered, for exanpl e - or
1 O-nenbered, heteroaromatic ring system Wmch conprises 1, 2 or 3
identical or different ring heteroatof® chosen from nitrogen, oxygen and 10
sul fur, which can be bonded via any suitable ring carbon atomor ring
nltrogen atom and nitrogen atons of which, independently of one another,
can car r § taabeti uing eabereatomsoall ripgs objehich aeraroRatia) such as(tengl an) - aryl  and
Cl4) ( I e of a
rmnocycl I%ﬁ%‘gylbﬁ&%}eﬁdd@’%amﬂﬁtsg m%(%&é? ﬁk'@cwqﬁ—méwp!gb{cg icgc# whi ch are
aromat i ctricyclic, adinajic dadrocgeliongrbap i wbich taasaryhgmlmand)e nyc!oalﬁyimdal.}p are
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pyr azb nytesiduer i dazi nyl, pyrazolyl, pyridyl, pyrimdinyl, pyrrol yI ,

qui nazolinyl, quinolinyl, 1,3, 4-thiadiazolyl, thiazolyl, thienyl or
triazolyl, or (ii) a residue of a partially saturated bicyclic

het er oar YHgéfoand' @eand areﬁ*duébfaamcﬁn eaﬁe«hb@@dw@aﬁm -Peaivesdd Yor group or

an aryl 20 roup hef er ocycl o ou or a heteroaryl and a

het er ocy®¥ %g § "W{tlﬁ']e‘?éﬁgﬁrﬂ CF‘BQIW%?F"EEI‘&’F'PE cempué%mre for
exanpl e @ PMFMH@%WAIoi'Qﬁfefb#ﬁnngﬂeké?éé%onﬁ%@§erﬂﬂorﬁ'ﬁﬁ¥éq( okfEncii | N whi ch
the al kyl group is as describ her ei n oxy groups i nclude

met h?&y, s Iﬁd&(@mh raHPe pengded Yia apy spiable ring Eﬁ'trtr’gﬁﬁtom 6 1ing 65(99@%3?“"1 _
\t/\ﬁlr E:hbﬂ]e cycl Eﬂ?@éﬁ&hléﬁ’%d@?&ﬁéﬂﬂ df%g%ﬁgtr%Ycéaﬂ%gWE rglsglil;s;m (rjrg:nsl gn
aryl - O ¢hased Li@,m hydmmrn t-fre)-alikyll (GrGupatvband (Qhe@ﬁl-ﬁn!éﬁchﬁu)aﬂwl-
2005/ Ogsﬁé{ér&)ﬂlll 39&5/(199 }937 tﬂle 8fa monocyclic or bicyclic aromatic heterocyclic
group all rings of which are aromatic, including, for example, residues like
156 benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothienyl, furyl, imidazolyl, indolyl,
indolizinyl, isoxazolyl, isoquinoclinyi, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyf,
thiazolyl, thienyl or triazolyl, or (ii) a residue of a partially saturated bicyclic
heteroaromatic group in which a heteroary! group and a cycloalkyl group or an aryl
20 group and a heterocycloalkyl group or a hetercaryl and a heterocycloalkyl group are

fused together to form a cyclic structure, for example a pyrindanyl residue.

"Alkoxy" means an alkyl-O- residue in which the alkyl group is as described herein.
Exemplary alkoxy groups include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
25  isobutoxy, teri-butoxy and heptoxy.

"Cycloalkoxy" means a cycloalkyl-O- residue, in which the cycloalkyl group is as
described herein.

-

30 "Aryloxy" means an aryl-O- residue, in which the aryl group is as described herein.




"Het eroaryl oxy" neans a heteroaryl-O residue, in which the heteroaryl
group is as described herein. "D al kylam no" neans an -N(al kyl) (al kyl)
residue in which the aIkyI groups may be the 5 sanme or different and are

as descri b%%ﬁ :{g "Di cycl oal kyl am no" neans an PCT/EP2005/001676
-N(cycl oal k ?cyc oal kyl) residue in which the cycloalkyl groups may be

the sanme or different and are as described herein. 10 "D aryl am no" neans
an -N(aryl) (aryl) residue in which thé‘]aryl groups may be the sane or
different and are as described herein. In the processes and conpounds
accordi n%ﬂto the invention the groups Rl, Rl, R2 and R2', which are
at t ached Hetetaasyier meansa hgjeroaphiQ-tresidue i M@lqhdherbe@éomlrwpw 1538% may
'ndependﬁé'éér%erhePé?ﬁ anot her be present one or nore tinmes, for exanple one,
or three times. Preferably they are independently of one another
present one or two tinmes. More preferably, one group RL or R11 is present

o oups. reORaRnd e AP NEGRERLD ek Aol (RERT Grdlios by B le®
anot h&r &@ve ot differeed and @se asdesaibed heegiei N and can be 20 the same or

different. Positions on the benzene rings depicted in the fornulae herein
which do not carry a group R1, Rl, R2 or R2, or another group drawn in the

:‘Nﬁr mﬁl ae“chy‘cﬂdialkyIMIﬂzbgMnﬁhﬁnﬂ(cyblealkyl)(rcydoalﬁvl‘pmsmiledﬁ\nﬂ"nlilih thermula | in
i ch one and one gro ent ene ring carryin
R carri @??aﬁlﬂg@rwar”&%}’el?ﬁ @P%@g?rﬁgﬂ'&f‘{)?ﬁa@cﬁst Ejg?fﬂé SR andgt he g)r/oug

-CH2NH2, and the benzene r| ng carryl ng R2 25 carries four hydrogen atoms in
addition to the group : nmpound of the formula | in whjich two

gr oupd F@iaw_éanpin @ﬁ@ns am eN(@aMewB regidide tnavhich the atyl gravps way berh@e hydr ogen
at oms '“sélﬁg'd‘Hfg@rérﬁaha%r@éé’é!@sc'ﬁ%edﬁ@?elﬂrOUF’S Rl, R', R2 and R2' can be

present In any desired positions. For exanple, in a compound of the formula
| in which one group R2 is present that is different from hydrogen, R2 can

i o o BRProsReRasand Bnfounds 3ottt fothe ERBARn 18 Gk IR are”
pr esent amdaR ' awkichl iafd ahtan%ned fto the benzeogdings depipted amthedormulae herein,

15 may independently of one another be present one or more times, for example one,
two or three times. Preferably they are independently of one another present one or
two times. More preferably, one group R! or R" is present and one group R? or R? is
present. When more than one of any of the groups R', R", R? and R? is present, they
can all independently of one another have the meanings indicated herein and can be

20 the same or different. Positions on the benzene rings depicted in the formulae herein
which do not carry a group R', R, R? or R? or another group drawn in the formulae,
carry hydrogen atoms. l.e., in a compound of the formula ! in which one group R" and
one group R? is present, the benzene ring carrying R carries three hydrogen atoms
in addition to the group R' and the group -CHaNH;, and the benzene ring carrying R®

25 carries four hydrogen atoms in addition {0 the group R%ina compound of the
formula | in which two groups R? are present, the benzene ring carrying R? carries
three hydrogen atoms in addition to the group R®. The groups R', R", R® and R? can
be present in any desired positions. For example, in a compound of the formula | in
which one group R? is present that is different from hydrogen, R? can be present in

30 position 2, 3 and 4 with respect to the ethyne moiety which, by definition, is present in
position 1. If two groups R? are present that are different from hydrogen, they can be
present in 2,3-, 2,4-, 2,5-, 2,6-, 3,4- and 3,5-position. Similarly, if one group R'is




present in 2,3-, 2,4-, 2,5-, 2,6-, 3,4- and 3,5-position. Simlarly, if one
group Rl is WO 2005/095385 PCT/ EP2005/ 001676 42 present that is different
from hydrogen, it can be present in position 2, 3, 4 and 6 with respect to

the positi %%?&9?% pi peridine residue which is pr esergcf(ﬁzﬁ)dgfﬁbltﬁx,ﬁo , 1f

the position o e group -CH2NH2 in a conpound of the fornu or of the
group derived therefromin the other conpounds of the invention is
designated as position 5 (if the 5 po¥tion of the group -CH2-NH2 is
designated as position 3, the group Rl can be present in position 2, 4, 5
and 6). Salts of a conpound according to or related to the present

i nvent i opresentihat;aydlffec@'ltﬂmnmhydmgﬁh it candgppregent in positien 3rd @withhi ch is
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addi t§ onpegiidreoffthe gﬁdeb!CHglw-ig_rlesipelghated asqusition®, vedgroapRj@andeor or gani ¢
acids, 15 |nclud|n n ds and organi c carboxylic acids and sul fonic
aci ds. ER'?ﬁﬁFtég PEF! O%lgl %f@\ﬁ‘ﬁg% may formsuch salts are hydrochloric acid,
hydrobrom c acid, hydroiodic acid, sulfuric acid, sulfamc acid, nitric
acid, phos hor| c acid, form.c acid,, aceti onic acid, oxalic

o C
acid. mabalts ef aeempound; aqcerding tp onrpiafed {9 rtﬁ%EEﬁllsFEt |3§§r:|§%n, L8V acid,
tartari Cft?lﬁggundc WHER iCerdfiofed Hed Q'pi?oc'éﬁs dr wl’ﬂ%h haBs@IHaBY a:?@@egls or

et hanesu Ic acid, 20 behzenesulfonic acid Q}Iﬁ t ol uenesul fonic acid, etc.
mnpwndwhwhuoeﬁurécﬁstsan intermedigie inaopracessdeschp Rareiaincusing a1¥ d addi t i on

salts w &nnp !‘ugh %Pé'é & R g&é@ ihVENEOR pefi®é, waﬁ Qo:ﬁéiH!; Bﬁé%ﬂt s. In

particul ar e case conpounds the formul ae whi ch are
i nt endedmioe bas;egmpsn & pmtpmatabdetgr@mwcbmmaeamupél Plégﬁﬁbﬁﬂ tions or for

gﬁgsﬁgl g@'%élgg C@Jngg&g@] %? gﬁ%ygg gé%?h&%P C!R"r t | caﬁqy ac%:r(ﬁa%l?éa e salts
whi ch ar addition $aitsiforneatbb)ethiei respective compound and morganlc or organic acids,

15 including mineral acids and organic carboxylic acids and sulfonic acids. Examples of
acids which may form such salts are hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfamic acid, nitric acid, phosphoric acid, formic acid, acetic acid,
propionic acid, oxalic acid, malonic acid, citric acid, trifluoroacetic acid, lactic acid,
tartaric acid, fumaric acid, maleic acid, methanesulfonic acid, ethanesulfonic acid,

20 benzenesulfonic acid, p-toluengsulfonic acid, etc. Compounds which contain two or
more basic groups can form acid addition salts with one acid equivalent or with two or
more acid equivalents. In particular in the case of compounds of the formulae | and la
which are intended for use as in the production of pharmaceutical compositions or for
use as pharmacologically active ingredients, preferred salts are physiologically

25 acceptable salts or pharmaceutically acceptable salts which are non-toxic and exhibit
a suitable property profile for the intended use. However, the present invention
includes also salts which, owing to low physiological compatibility, are not directly
suitable for use in pharmaceuticals but which can be used, for example, as
intermediates for chemical reactions or for the preparation of physiologically

30 acceptable salts, for example by ion exchange procedures. Salis may be obtained by
any process as described herein or by customary methods which are known to the
person skilled in the art such as, for example, by contacting a basic compound with




a suitable property profile for the intended use. However, the present

i nvention includes also salts which, owng to | ow physi ol ogi cal
conpatibility, are not directly suitable for use in pharmaceuticals but

whi ch can Q&) Js&ghssskor exanple, as internediates for be@loois8@ct i ons or
for the preparatlon of physiologically 30 acceptable salts, for exanple by
I on exchange procedures. Salts may be obtained by any process as described
herein or by customary met hods which 4% e known to the person skilled in
the art such as, for exanple, by contacting a basic conpound with WO

2005/ 095385 PCT/EP2005/001676 43 an _acid in a solvent, or by ion exchange
f r om anoBmagidda esolvenk &by don exchapge fiomgncihes salidkiyewise Haoapriied as
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skilled in the art, for example as described in TW. Greene and P.G.M. Wuts in
16  "Protective Groups in Organic Chemistry", John Wiley and Sons, 1991.

In the processes and compounds according to the present invention R' and R
preferably are H, F, CF3, OCF3, (C1-Cas)-alkyl, (C3-Cr)-cycloatkyl, phenyl, (C1-C,)-
alkoxy, phenoxy or di({C4-C4)-alkyl)amino, more preferably H, F, CF3, OCF3, (C4-Cy)-

20  alkyl, (C4-Cy)-alkoxy, or di((C1-C4)-alkyl)amino, particularly preferably H, F, CFs,
OCF;, (C4-C4)-alkyl or (C+-C,)-alkoxy, more pariicularly preferably H, F, CFs, OCFs,
CHs or OCHj3, especially preferably H or F, moreover preferably H. In case that one
residue R' or R" is present which is F, the flourine atom is preferably present in
position 2 with respect to the position of the piperidine residue which is present in

25  position 1, if the position of the group -CH>-NH: in a compound of the formula I, or of
the group derived therefrom in the other compounds of the invention, is designated
as position 5. R2 and RZ preferably are H, F, CFs, OCF3, (C4-C4)-alkyl, (C3-C7)-
cycloalkyl, phenyl, (C-C4)-alkoxy, phenoxy or di{(C+-Cy4)-alkyl)amino, more preferably
H, F, CF3, OCF3, (C1-C4)-alkyl, (C1-C4)-alkoxy, or di{(C+-Ca)-alkylyamino, particularly

30 preferably H, F, CF3, OCF3, (C1-Ca4)-alkyl or (C1-Cg4)-alkoxy, more particuiarly
preferably H, F, CFs, OCF3, CHs or OCHa, especially preferably H or F. In case that
one residue R? or R? is present, in a moreover preferred embodiment of the present




20 al kyl, (G -C4)-alkoxy, or di((C-C4)-alkyl)amno, particularly
preferably H F, CF3, OCF3, (G -X)-alkyl or (Cl-C4)-al koxy, nore
particularly preferably H F, CF3, OCF3, CH3 or OCH3, especially

pr ef er abl Ywd bsdasagliOr €OVEr pr eferably H In case that, sodsReicdue RL or
R' is present WAL Gh i s F, the flourine atomis preferab y present in

position 2 with respect to the position of the piperidine residue which is
present in 25 position 1, if the posi44on of the group -CH2-NH2 in a
conpound of the formula I, or of the group derived therefromin the other
conpounds of the |nvent|on i s designated as position 5. R2 and Rz
preferabn\jeniloelﬁorFR isF3 In protigulay @fiuarine atomyin orthaposiipn tathelathyniey| , pheny!

-C4) Hé phenoxy or di ((C -C4)-al kyl)am no, nore preferably H, F,
oc#g %I-C4)-al kyl, (C -C4)-al koxy, or di((C -C4)-al kyl)am no,
partlcul arly 30 preferably H F, CF3, OCF3, (Ca-C4)-al kyl or
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sol vents are drocar bons, 1 ncl udi ng hatic and aromatic hydrocar bons,
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al i phatic ethers a et her or exa -n-
propylether, di-isopropyi ether, dlbutylether, ethyleneglycol dimethyl ether,

15 diethyleneglycol dimethyl ether, tetrahydrofuran or dioxane, esters, for example ethyl
acetate, butyl acetate or dimethyl carbonate, amides, for example dimethylform-
amide, dimethylacetamide or N-methylpyrrolidone, alcohols including aliphatic
alcohols, for example methanol, ethanol, propanol including n-propanol and
isopropanol, butano! including n-butano! and isobutanol, or ethyleneglycol, acids

20 including aliphatic acids, for example formic acid, acetic acid or trifluoroacetic, and
others, for example acetone, butanone, dimethyl sulfoxide or acetonitrile. The term
"solvent", as used herein, includes besides a single solvent also a mixture of two or
more solvents which may be miscible or partly miscible or immiscible and may form
fwo or more phases. The ferm "solvent" thus includes, for example, mixtures of two

25  or more organic solvents, such as mixtures of an ether and an alcohol or mixiures of
an ether and a hydrocarbon, and mixtures of one or two or more organic solvents, for
example methanol, tetrahydrofuran or dichloromethane, with water. The choice of a
suitable solvent which is advantageously used in a specific preparation process, will
be made by a person skilled in the art in view of the characteristics of the reaction,

30 the compounds which are employed and obtained, and technical and other aspects.
Generally, inert solvents are used which do not undergo unwanted reactions with the
employed compounds and agents and/or the obtained compounds. Depending on




propyl et her, di-isopropyl ether, dibutylether, ethyleneglycol dinethyl
et her, 15 diethyleneglycol dinethyl ether, tetrahydrofuran or dioxane,
esters, for exanple ethyl acetate, butyl acetate or dinmethyl carbonate,
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in view gfihbheeshosacteristics of the reaction, 30 the conpounds which are
enpl oyed and obtai ned, and technical and other aspects. Cenerally, inert
solvents are used which do not undergo unwanted reactions with the
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are gi ve&'igggl%gg'ﬁy]%@ﬁ%\%vipgﬁg R gr%g@g#ﬁﬁgt ﬁr‘gﬁ@%'ﬁéhéem}@?%g@ ég@é@ n%{@%or di ng
or N-methylmorpholine, and inorganic bases. Inorganic bases usually are basic
15 compounds of the alkali metals lithium, sodium and potassium and the alkaline earth
metals magnesium and calcium and include hydroxides, for example lithium

hydroxide, sodium hydroxide, potassium hydroxide or calcium hydroxide, carbonates
and hydrogencarbonates, for example sodium-carbonate, sodium hydrogencarbonate
or potassium carbonate, alcoholates, for example sodium methanolate, sodium

20 sthanolate, sodium tert-butanolate, potassium methanolate, potassium ethanolate,
potassium tert-butanolate, magnesium methanolate, magnesium ethanolate, caicium
methanolate or calcium ethanolate, and others, for example sodium hydride, sodium
amide, lithium diisopropylamide, NaxHPOy4, Na3sPO4 or sodium acetate. Besides a
single base also mixtures of two or more bases may be used. The choice of a

25 suitable base that is advantageously used in a specific preparation process, will be
made by a person skilled in the art in view of the characteristics of the reaction, the

compounds which are employed and obtained, and technical and other aspects.
Examples of suitable bases are given above and below in the explanations on the
processes according to the invention.

30



to the invention. In various processes according to the present invention a
base is enployed, for 10 exanple, to produce a chem cal conversion or to
deprotonate a conpound or liberate a basic starting conmpound fromits salt
or to scav Sﬁgi d formed during a reaction. Baseg.thabeswB,Le used

i ncl ude organic basés, for exanple amnes including tertrary am nes such
as triethylamne, tributylam ne, ethyldiisopropylamne or

N- net hyl nor phol i ne, and i norgani c bas#%. |norganic bases usually are basic
15 conpounds of the alkali nmetals lithium sodium and potassium and the
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sodium amde, lithium di| ropyl am de, Na2HPO4, Na3PO4 or sodi um acet at e.
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choice of a 25 suitable base that is advantageously used in a specific
preparation process, will be nmade by a person skilled in the art in view
of the characterisgics of the feacti o& I conpounds whi ch are enpl oyed
and obtained, a##d technical angl otherZdspeaqts. Exanples of suitable bases
are given e and bel®® in the | anatiqns on the processes according
to the inve on. 30 WO 2005/ 095 PCT/ EP2005/ 001676 46 In the follow ng,
further expl alg@ions on the prpcessgs accorlding to the present invention
are given. In the Schenes bel ow groups like Rl, R2, R' and RF are defined
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as above, Boo is tert-butoxycarbonyl, Ph is phenyl and nBu is n-butyl. 5
The conpounds of the formula | are prepared by processes according to the
present invention as shown in Scheme 1. GH i | base Rz RZ Il IlIl o/ X

Cu salt NH catalyst amne RIV R2, O NHBoc > OR O
NH2 N R/%ﬁﬂ%"?&%ﬁlogssss PCT/ EP2005/ 001676 47 5chl\élcrrTefB’f°‘ﬂfﬂ?gﬁ7“

phenyl et hynyl silyl conpound of the forrmula Il, wherein Gis trinmethylsilyl,
triethylsilyl, tri-isopropylsilyl, or#@inethyl-tert-butylsilyl, is treated
with an al kali netal

Scheme 1

The phenylethynylsilyl compound of the formula I, wherein G is trimethylsilyl,
triethylsilyl, tri-isopropysilyl, or dimethyl-tert-butylsilyl, is treated with an alkali metal
5 hydroxide, carbonate or alcoholate, for example the respective sodium or potassium
compound, or an alkaline earth metal alcoholate, for example a magnesium or
calcium alcoholate, preferably with potassium carbonate, in a solvent, such as an
aliphatic alcohol or a mixture of an aliphatic alcohol and an ether, for example
methanol or ethanol or a mixture of methanol and tetrahydrofuran, at a temperature
10 of from about 0°C to about 50°C, preferably of from about 10°C to about 30°C, o
give a solution of the corresponding phenylethynyl compound of the formula il which
" phenylethynyl compound is not isolated, thus avoiding the hazards that would be
associated with the handling of the unstable phenylethynyl compound. The base can
be employed in a catalytic amount, for example in an amount of from about 0.02 to
15  about 0.05 mol per mol of the compound of formula Il, or in a greater amount up to an
about equivalent amount, for example an amount of from about 0.02 to about 1.1 mol

of a monovalent base per mol of the compound of the formula Il.

The solution of the phenylethynyl compound is combined with the amide of the

20 formula IV in a solvent, such as an ether, for example tetrahydrofuran, dioxane or
1,2-dimethoxyethane, or dimethyl carbonate, or a mixture of an ether with an aliphatic
alcohol such as methanol or ethanol, and reacted in the presence of a homogeneous
palladium catalyst, for example Pd(PPhsz):Clz, a cuprous salt, for example
copper(l)iodide, copper(l)bromide, copper(l)chloride or copper(ltrifiuoromethane-

25 sulfonate, where the cuprous salt can also be formed in situ from a cupric salt, for
example copper(li)acetate, and a hindered amine, for example friethylamine,
tributylamine, ethyldiisopropylamine, diethylamine, pyrrolidine or piperidine, at a
temperature of from about 30°C to about 70°C. The compound of the formuia Il or li,
respectively, is preferably employed in a slight excess, for example in an amount of

30 from about 1 to about 1.5 mol per mol of the compound of the formuia IV, The
employed amount of the palladium catalyst and the cuprous salt each preferably is
from about 0.005 to about 0.2, more preferably from about 0.005 to about 0.05 mol




5 hydroxi de, carbonate or al cohol ate, for exanple the respective sodi um or
pot assi um conpound, or an al kaline earth netal al coholate, for exanple a
magnesi um or cal cium al cohol ate, preferably with potassium carbonate, in a

sol vent sw 2. aliphatic alcohol or a mxture of Bhispiatd ¢ al cohol
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and an ether, for eiarrpl e nethanol or ethanol or a mxture OB’ met hanol and
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pi peridine, at a tenperature of from about 30C to about 70C. The conpound

of the formula Ill or 1l, respectively, is preferably enployed in a slight
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deprotected by splitting off the Boc group and, if applicable, removal of any other
protective groups and/or conversion of precursor moieties that may be present in R"
and/for R?. Preferably the compound of the formula V is deprotected under acidic
conditions, in particular from a compound in which R" and R? are R! and R?,

20 advantageously by means of a physiologically acceptable acid such as

methanesuifonic acid, for example, in a solvent such as isopropanol, for example, at
a temperature of from about 10°C to about 80°C, to yield the compound of formula |
or its salt, preferably the salt with the acid employed info the deprotection step.

256  The compound of the formula IV can be prepared as illustrated in Scheme 2. When
starting from 5-bromo-2-furoic acid or 5-iodo-2-furoic acid of the formula XVfIl,
wherein X is bromo or iodo, the acid is first activated as outlined above to give an
activated acid derivative of the formula XIX wherein X is bromo or iodo and A is a
leaving group, for example chloro or bromo, or the formula XIX represents the adduct

30 obtained form the acid and a condensing agent such as a carbodiimide, or the mixed
anhydride obtained from the acid and an alkyl chlorocarbonate. Preferably the acid of
the formula XVII is treated with thionyl chloride in refluxing toluene until gas evolution




WO 2005/ 095385 PCT/ EP2005/ 001676 48 per nol of the conpound of the fornula
IV, and the anount of the hindered amne preferably is fromabout | to
about 10, nore preferably fromabout | to about 5 nol per nol of the
conpound Oiwvéﬂﬁsniggi grula I'l. 5 Wrk-up of the reaction pixtine can b
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Scheme 2
Previously described processes for the preparation of compounds of the formula |

20 include the process for the preparation of the specific compound 4-[3-
(aminomethyl)phenyl}-1-[5-(2-fluorophenylethynyl)-2-furanoyljpiperidine




| eavi ng group, for exanple chloro or brono, or the fornmula Xl X represents
t he adduct 30 obtained formthe acid and a condensi ng agent such as a
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Scheme 3

According to the previously described process, 2-flucrophenylethyne of the formula
lllais coupled to methyl 5-bromo-2-furoate of the formula XX via a palladium




15 VI Schene 2 Previously described processes for the preparation of
conpounds of the formula I 20 include the process for the preparation of
t he specific conpound 4-[ 3-

(am nonet h -1-[5-(2-fluorophenyl et hynyl ) - 2-f @ﬁﬁé ' i di ne WO
2005/ 09538?%&?%05/ 001676 50 met hanesul ?‘/o%i)c aci tilf'sa tb%/?/ﬁ'ibgﬁ({i S
descri bed in WO 2004/ 060884 (international patent application
PCT/ US2003/ 040653) and shown in Schen2l3. 0 F Pd(PPh3)2Cl2 A"O CH30 Br Cul
O+ HCHsO/ F XX Illa XXI NaOH O (COCl)2 HO/ FCO [/ F XXIl XXIII
NHBoc Via NHBoc N\ F HI ~Va [/ 0 ~I

mediated process. Work-up and chromatography yields methyl 5-(2-

fluorophenylethynyl)-2-furoate of the formula XXi, which is saponified and
recrystallized to give the respective acid of the formula XXil. Conversion of the acid
into the acid chloride of the formula XXill is accomplished with oxalyl chloride.

5  Acylation of 4-[3-(tert-butoxycarbonylaminomethyl)phenylipiperidine of the formula
Vla which, according fo the prior process, is prepared in a tedious process using
costly reagents as outlined below, with the acid chloride gives N-Boc-protected 4-[3-
(aminomethylyphenyl]-1-[5-(2-fluorophenylethynyl)-2-furanoyljpiperidine of the
formula Va. The crude product is purified by flash chromatography followed by

10 frituration with diethyl ether/pentane or, alternatively, recrystallization. By treatment
with methanesulfonic acid the Boc group is removed and 4-[3~(aminomethyl)phenyl]-
1-[5-(2-fluorophenylethynyf)-2-furanoylipiperidine methanesulfonic acid salt of the

formula Ik is oblained.

15 A substantial drawback of the earlier disclosed processes is the use of phenylethynes
as starting materials which are known to be unstable. For example, 2-
fluorophenylethyne decomposes violently at approximately 120°C. The use of
phenylethynes thus poses a safety hazard, in particular in large scale productions.
The present invention provides advantageous processes which are useful in the

20 preparation of compounds of the formula | and are distinguished by generation of the
phenylethyne from the silyl compound in situ without need for isolation of the
phenylethyne, thus allowing to avoid the handling of hazardous compounds.

The 4-[3-(tert-butoxycarbonylaminomethyl)phenyljpiperidines of the formula Vi usefut
25 as intermediates in the processes of the present invention may be prepared by
processes of the present invention, for example, as shown in Scheme 4.
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Scheme 4

5 Accordingly, a 3-iodobenzylamine or 3-bromobenzylamine of the formula VIl in the
form of its salt, for example the hydrochloride salt, in a solvent, for example a
halogenated aliphatic hydrocarbon such as dichloromethane, is treated with an about
equimolar amount of 1,2-bis(chlorodimethylsiiyt)ethane in the presence of a base, for
example a tertiary amine such as triethylamine, preferably at a temperature of from




The present invention provides advant ageous processes which are useful in
the 20 preparation of conpounds of the forrmula I and are distingui shed by
generation of the phenylethyne fromthe silyl conmpound in situ w thout

need for i?&%ﬁ)ﬁéﬂ% sgf the phenylethyne, thus allow ngydQeB¥Riotictde

handl i ng of "hazardous conpounds. The
4-[3-(tert-butoxycarbony|aninonethyl)ggenyl]piperidines of the formula Vi
useful 25 as internediates in the pretesses of the present invention nmay
be prepared by processes of the present invention, for exanple, as shown
In Schenme 4. WD 2005/ 095385 PCT/ EP2005/001676 52 d 0 ~Si RS R~ N1 \
N, NH - Sabait 10°C tSeboiii301Q. \WorkuPhf #He r¥adtionvhixiuve tén Pl aceomplisReRbyNI - 12 NH2

NHBoc Fﬁﬁr% %Va;g)&aﬁgll;' oﬁhélﬁltl%l’?e,ﬁnld tré%tuh@ﬁtp cﬂ‘ tm%?due'}lwithHary éiiphatic or
aromatic hydrocarbon, for example pentane, to remove any residual amine sal, to
provide the corresponding 3-halobenzyl compound of the formula VIII, i.e., the

5 corresponding 1-(3-bromobenzyl}-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane or
1-(3-iodobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane.

The compoﬁnd of the formuta VIl is then treated with an alkyllithium compound, for
example n-butyllithium, sec-butyllithium, t-butyllithium or hexyllithium, in a solvent, for’

10 example an ether such as diethyl ether or tetrahydrofuran, and subsequently with 1-
benzyl-4-piperidone at a reduced temperature, such as a temperature of from about
-80°C to about -40°C, for example at about -60°C, to provide the comesponding
alcohol of the formula IX, which may be carried fonmard,‘if desired, without further
purification. The alkyllithium compound and the 1-benzyl-4-piperidone are usually

15 employed in an amount of from about 1 {o about 1.2 and about 1 to about 1.1 mol,
respectively, per mol of the compound of the formula VL.

The alcohol of the formula X is then treated with an inorganic acid, for example
~ sulfuric acid, hydrochloric acid or phosphoric acid, preferably phosphoric acid, which

20 may be dilute or concentrated, in a solvent, for example a halogenated aliphatic
hydrocarbon such as dichloromethane, in the presence of water, at a temperature of
from about 10°C to about 30°C, to provide the corresponding benzylamine of the
formula X as its salt with the employed acid, which may be carried forward, if desired,
without further purification.

25
The salt of the benzylamine of the formula X is then dehydrated with a concentrated,
non-oxidizing strong acid, for example phosphoric acid, sulfuric acid, trifluoroacetic
acid, or toluenesulfonic acid, preferably phosphoric acid, at an elevated temperature,
for example at a femperature of from about 70°C to about 150°C, preferably at about

30 100°C, followed by alkalinization with a base such as an alkali metal hydroxide,

carbonate or alcoholate, for example sodium hydroxide, to provide the corresponding




Scheme 4 5 Accordingly, a 3-iodobenzyl am ne or 3-bronobenzyl am ne of the
formula VI1 in the formof its salt, for exanple the hydrochloride salt,
in a solvent, for exanple a hal ogenated aliphatic hydrocarbon such as

di chl or omeg.han gy sstreated with an about equinol ar oRfoo1676

1, 2- bi s(chlor'odi net%ylsilyl)ethane in the presence of a base, tor exanple
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WO 2005/ 095385 PCTI EP2005/ 001676 53 #pout 10C to about 30C. Work-up of the
reaction m xture can be acconplished by filtration, evaporation of the
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15 In a favorable manner, achieving simultaneous reduction of the olefinic double bond
and removal of the benzyl group, the Boc-protected amine of the formula Xl can then
be treated with hydrogen at a pressure of from about 200 kPa to about 3000 kPa, in a
solvent, for example an aliphatic alcohol such as methanol, ethanol or isopropanol, or
ethyl acetate, in the presence of a palladium cataiyst, for example palladium on

20 carbon or palladium hydroxide on carbon, for example Pearlman’s catalyst, and-an
organic or inorganic acid, for example acetic acid, at a temperature of from about
10°C to about 40°C, to provide the corresponding piperidine of the formula VI as its
salt with the employed acid. If desired, the salt can then be converted to the 4-[3-

(tert-butoxycarbonylaminomethyl)phenyi]piperidine of the formuia VI by treatment
25 with a base, for example an alkali metal hydroxide, carbonate or alcoholate.

As indicated aboﬁe, in the process for the preparation of the compounds of the

formulae Xl) and VI according to the present invention many intermediates can

advantageously be taken o the next reaction step, if desired, without a separate
30 purification step and intermediary isolation.




from about 10C to about 30C, to provide the correspondi ng benzyl am ne of
the fornmula X as its salt with the enployed acid, which may be carried
forward, if desired, wthout further purification. 25 The salt of the
benzyl am n ormula X is then dehydrated with d,

non- oxi di z?vﬁ)g Og{"l}g:ﬁ% acid, for exanple phosphoric aci (aiP sul @3& %’mgm d,
trifluoroacetic acid, or toluenesulfonic acid, preferably phosphoric acid,
at an elevated tenperature, for exanffe at a tenperature of from about 70C
to about 150C, preferably at about 30 100C, followed by alkalinization with
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exanpl e 'mel4qm(ieytdnmoc-tydarbonplap11mndhympt@nyﬂplp@'mms@lm nztetmdleiss%
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Accordingly, a 3-(4-pyridylbenzaldehyde of the formula Xlll is treated with

10  hydroxylamine or a salt of hydroxylamine, for example hydroxylammonium chloride,
suifate or phosphate, in a solvent, for example an aliphatic alcohol such as methanol,
ethanol or isopropanol, optionally in the presence of a base, for example a tertiary
amine such as triethylamine, an alkali metal carbonate such as sodium carbonate, or
an alkali metal hydrogencarbonate such as sodium hydrogencarbonate, ata

15  temperature of from about 0°C to about 40°C, preferably at a temperature of from
about 10°C to about 30°C, to provide the corresponding oxime of the formula XIV, or
its salt. The solution of the oxime may be carried forward to the next step, if desired,
without further purification.




~solvent, for exanple an aliphatic al cohol such as nethanol, ethanol or
| sopropanol, or ethyl acetate, in the presence of a palladium catalyst,
- for exanple palladiumon 20 carbon or palladi um hydroxi de on carbon, for

exanpl e Pe ' s..catal yst, and an organic or inorgap < r exanpl e
acetic aci SM £aﬁﬁg)?'ﬁgfsférrperature of fromabout 10C to ab%ﬁ%g%?bn%ﬁgﬁoprovi de

the correspondi ng piperidine of the formula VI as its salt with the

enpl oyed acid. If desired, the salt ceh then be converted to the 4-[3-
(tert-butoxycarbonyl am nonet hyl ) phenyl ] pi peddi ne of the formula VI by
treatnment 25 with a base, for exanple an alkali netal hydroxide, carbonate
or al cohbheipyime gfdhe fimeiie XY erjts\aalt, inrp saleenis ot examplera pdfer ggeniar at i on of

t he cor‘rpgdwélﬁ : ' ent
i nvention nanfght%%%'r}ea@ ig%ﬂglsé}goar%& bgﬁ\ggﬁ‘gg%ﬁ?y’% %am%ﬁ%g@nt%ﬁe next
r eact i onetbangl, isppropasdlrasdcetis atidls thendeadediwith hgdrogeniat a pagssare sft ep and

L5 [ B kel H BL R T B AR SRR e o
i nt erredpresersce ofra paliadiunocatalyst; farfexaimpleppaiiadinm omearbon@r palladiumey be
Sehome. SVl REGH R SRPRAHR TFBE SooRAD R ARG PORE HPAXPIRRL SReoc. N-Boc
Boc20 Hg4, to provide the corresponding benzylamine of the formula XV, or its salt. Upon
filtration to remove the catalyst, the solution may be used, if desired, without further
purification for the next step.
10
The benzyiamine of the formula XV or its salt is then treated with di-tert-butyl
dicarbonate (Boc20), which is generally employed in a slight excess of from about 4
to about 1.2 molar equivalents, in a solvent, for example an aliphatic alcohol such as
methanol, ethyl acetate, an ether such as tetrahydrofuran, a halogenated
15 hydrocarbon such as dichloromethane, a mixture of two or more of such solvents or a
mixture of one or more of such solvents with water, in the presence of a base, for
example an alkali metal hydroxide, carbonate or alcoholate or a tertiary amine, such
_as sodium hydroxide or triethylamine, preferably at a temperature of from about 0°C
to about 40°C, preferably at a temperature of from about 10°C to about 30°C, to
20 provide the corresponding Boc—protected amine of the formula XVI, which may be
used, if desired, without further purification for the next step.

The 3-(4-pyridyl)benzylcarbamic acid teri-butyl ester of the formula XVI in a solvent,
for example an aliphatic alcohot such as ethanol or isopropanol, is then treated with
25  hydrogen at a pressture of from about 2000 kPa to about 6000 kPa in the presence of
a platinum catalyst, for example platinum on carbon or a platinum oxide, for example
in the presence of 5% platinum on carbon, at a temperature of from about 20°C fo
about 80°C, for example at about 50°C, in the presence of an acid, for example a
mineral acid such as hydrogen chloride or sulfuric acid. In a surprising aspect of the
10 present invention, the Boc-protecting group survives the presence of acid in the
reduction mixture, When the absorption of hydrogen is complete, for work-up the




INIT i >N NHS5 XVI VI Schene 5 Accordingly, a 3-(4-pyridyl)benzal dehyde

of the formula XIlIl is treated with 10 hydroxylam ne or a salt of

hydr oxyl am ne, for exanple hydroxyl amoni um chl ori de, sul fat e or

phosphat e, vdd"'z 9505943¥e”t for exanple an aliphatic alc § met hanol ,
et hanol or |sopropanol optionally in the presence of ase or exanple a

tertiary amne such as triethylamne, an al kali netal carbonate such as
sodi um carbonate, or an alkali netal 57hydrogencar bonate such as sodi um
hydr ogencar bonate, at. a 15 tenperature of from about OC to about 40C,
preferably at a tenperature of from about 10C to about 30C, to provide the
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5 presencei &hh &al | adi um cat al yst, for exanple palladi umon carbon or

pal | adi ufAit WElP Pﬁ%es”gf’"ﬁaf’@rrperature of from about 20C to about 50C, for
exanpl e at about 35C, to provide the correspondi ng benzyl am ne of the
formula XV, or its salt. gn filtration to renove the catal t he

sol uti onAﬁﬁkﬁ inad gkeue, inste fragya pyfidyikanzaldehydr pf thedermuyla X, M for the
next st e@onvéﬂsnynqnmnéxe&m Bfd RYdrb§éndiinh e axint¥ MhctidnStheddrhink Df fHaen treated

with di-tert-
10 formula XV or its salt can further be prepared from a pyridylbenzonitrile of the formula

XVII by reducing the nitrile function, for example by catalytic hydrogenation in the
presence of a palladium catalyst such as palladium on charcoal or by means of a
complex hydride reducing agent. The catalytic hydrogenation of the nitrile function is
preferably performed in a solvent, for example an aliphatic alcohol such as methanol

15  or a mixture of an aliphatic alcchol and water, at a temperature of from about 10°C to
about 40°C, at a hydrogen pressure of from about 2000 kPa to about 6000 kPa, in
the presence of an acid, for example a mineral acid such as hydrochloric acid. The
reduction of the nitrile function by means of a complex hydride is preferably
performed in a solvent, such as a protic solvent, for example an aliphatic alcohol like

20 methanol or ethanol, when using a complex hydride like sodium borohydride, or an
aprotic solvent, for example an ether like tetrahydrofuran, when using a complex
hydride like lithium aluminium hydride, at a temperature of from about 0°C fo about
50°C. The amine of the formula XV or its salt may be used, if desired, without further
purification for the next step in which it is treated with di-tert-butyl dicarbonate as

25 explained above. The starting compounds of the formulae XIll and XVt are
commercially available or can be prepared by or analogously to procedures
described in the literature, for example in WO 98/21210, Z.Y. Wang et al., Chin.
Chem. Lett. 2003, 14, pages 13-16, or M.A. Massa et al., Bioorg. Med. Chem. Lett.
2001, 11, pages 1625-1628.

30
As indicated above, in the processes for the preparation of a compound of the
formula Vi from a compound of the formula XIII or XVIl according to the present




di carbonate (Boc20), which is generally enployed in a slight excess of from
about 1 to about 1.2 nolar equivalents, in a solvent, for exanple an

al i phatic al cohol such as nethanol, ethyl acetate, an ether such as
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As outlined above, instead of froma pyridyl benzal dehyde of the fornula
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I nvention the internmedi ates can in an advant ageous manner be taken to the
next reaction step, if desired, without a separate purification step and
intermediary isolation. 5 According to the processes of the present

i nventi on, -[3-(tert- butoxycarbonyl am nonet hyl) bhoRfss di nes of
the fornmul ﬁ%oi}%&\&ﬁe prepared in a considerably sinpler manner and with

the use of cheaper reagents than according to the previously described
processes. Previously described proce@des for the preparation of
4-[3-(tert-butoxycarbonyl am nonet hyl ) phenyl ] pi peri di nes include that 10
shown in Schene 6, disclosed in WD 2004/ 060884 (international patent

appl i cat Toafirsesipps Hunprevionsis Jescriad piocesso pradesivsDf HeT4-BiRROdon®01676 59
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HCl Boc 2demadidélsf the formula XXV, utilizing in situ generation of the carbamate formed
from 1,1'-carbonyldiimidazole (CD!) and 2-(trimethylsilyl)ethanol, requires a high
5 vacuum distillation of the product at 156-160°C, as well as the use of the expensive
reagent 2-(trimethylsilyl)ethanol. Enolization of the ketone of the formula XXV
requires, at a temperature of -78°C, the reaction with lithium bis(trimethylsilyl)amide
in tetrahydrofuran, followed by quenching of the enolate with N-phenyl-
bis(trifluoromethanesulfonimide), another very expensive reagent, to give the vinyl
10 ftriflate of the formula XXVI. The ftriflate of the formula XXVI is used in a Suzuki
coupling with the expensive reagent 3-cyanophenylboronic acid in the presence of
the expensive catalyst tetrakistriphenylphosphine palladium(0) to give the nitrile of
the formula XXVII which must be purified by chromatography. Hydrogenation of both
the nitrile function and the double bond using Pd/C in the presence of hydrogen
15  chloride gives a mixture of the desired amine hydrochloride of the formula XXVIll and
the partially reduced nitrile of the formula XXEX. The amine must be washed free of
the nitrile and is then converted into the Boc-protected derivative of the formula XXX
in the presence of di-tert-butyl dicarbonate (BoczO). The residual nitrile of the formula
XXIX may be converted to the desired amine, and protected as the Boc derivative of
20 the formula XXX in the presence of NiCl,, a toxic reagent, BoczO, and NaBH,4. The
Boc derivative of the formula XXX must be isolated and further purified by trituration
with pentane, or it can alternatively be recrystallized from cyclohexane/hexane.
Removal of the N-Teoc group with tetra-n-butylammonium fluoride at 50°C gives,
after trituration with diethyl ether/pentane, the desired piperidine of the formula Via,
25 i.e., the compound of formula VI wherein R" is hydrogen.

The prior art process of preparing the piperidine of the formula Via requires low
temperature reaction conditions for one step, several chromatography and
purification steps, isolation of intermediates, and the use of toxic and expensive
30 reagents. Processes of the present invention, as described herein, provide the
compounds of formula VI using less toxic and less expensive reagents, isolating
fewer intermediates, and requiring fewer intermediate purification steps, thereby
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Schene 6 WD 2005/ 095385 PCTI EP2005/ 001676 60 The first step of the
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Hydr ogen8orsnofdhe BYeRtiot-he nitrile functi on and the doubl e bond using Pd/C
in the presence of hydrogen 15 chloride gives a m xture of the desired

am ne hydrochl oride of the formula XXVill and
Example 1
4-[3-(tert-Butoxycarbonylaminomethyl)phenyi]piperidine
10

a) 1-(3-Bromobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane

To a stirred suspension of 3-bromobenzylamine hydrochloride (310 g, 1.39 mol) in
dichloromethane (2 L) is added triethylamine (437 g, 4.32 mol), followed by a solution
15  of 1,2-bis(chlorodimethylsily)ethane (300 g, 1.39 mol) in dichloromethane (700 mL).
The resulting suspension is stirred for 30 min and then filtered. The filtrate is
concentrated in vacuo and pentane is added. After filtration, the solvent is removed in
vacuo to yield the title compound (435 g, 85%) as a colorless oil. "M NMR (CDCls) & =
7.4-71 (m, 4 H),4.0 (s, 2H), 0.8 (t, 4 H), 0.2 (s, 12 H).
20
b) 3-(1-Benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylcarbamic acid tert-butyl ester

To a solution of 1-(3-bromobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane
(435 g, 1.33 mol) in tetrahydrofuran (4 L) is added a 2.5 M solution of n-butyllithium

25 (n-BuLi) (609 mL, 1.52 mol) at -60°C. After 30 min, a solution of 1-benzyl-4-
piperidone (276 g, 1.46 mol) in tetrahydrofuran is added at that temperature. After
stirring for a further 30 min, the reaction is quenched by addition of methanol and
allowed to warm to room temperature. The solution is concentrated in vacuo to yield
the crude alcohol as a sticky brown oil.

30
The crude residue from above is dissolved in dichloromethane (1.5 L). To this

solution is added concentrated phosphoric acid (HsPO4) (1 equiv.) and the mixture is




the partially reduced nitrile of the fornmula XXI X. The am ne nust be washed
free of the nitrile and is then converted into the Boc-protected
derivative of the formula XXX in the presence of di-tert-butyl dicarbonate
(Boc20 . T. ,dyal nitrile of the formula XXl X ma rted to the
desired amuﬁ)ez,rogszdﬁ%g:brot ected as the Boc derivative of)i) tPEh‘Sehg @rﬁ;r?uel a XXX in
the presence of NNCO 2, a toxic reagent, Boc20O and NaBH4. The Boc
derivative of the fornula XXX nust beéf4d sol ated and further purified by
trituration wth pentane, or it can alternatively be recrystallized from
cycl ohexane/ hexane. Renoval of the N-Teoc group with tetra-n-butylamoni um
f 1 uor i decaricehfiftediiveacuo. he ellawish phegphate isispliditedby{he addifion/¢fent ane, t he
desi red piperidine pof 4.060ula Via, 25 i.e., the conmpound of formrula Vi
wherein %&ag%aﬂg&p%}%%wahgﬁ%&!i or art process of preparing the piperidine
of the fornula Via requires low tenperature reaction conditions for one

, I, ch hy | fi ' 1\ SOl AL
"t o el ¢ aded SR ok Sh3E K060 € sl EFS 5 AR LU e o
th ' ' Olfes two hewts hAafte i odm i gy thend f
foerFJEI Ssﬂj&ﬁfﬁﬁ;@%ﬂ? _1?)% C ag{%o I esg Xergor?o!u?ertm\r/rgamen{t?erafonﬁ ti nz Of ewer
i nt er med$utien 'Sg{ﬂﬂteaé’ﬂ  WatRLaRd GG #ﬂ@ﬁ@@'ﬁ&t é‘epqﬂgﬁePP%Etyﬁﬁﬁt ®&ps, thereby
WO 2005/ RQGR3OwitIé iR EIRRES The phecipitrsiRrisdigtet iy fitration crdds asedine

suitable tor the production of comercial quantities of such conpounds
under echedextaiep yiBoudmiifcal aspects. The invention is further explained
and illustrated by the follow ng exenplary 5 procedures. These exanpl es

should in no way be construed, however, as limting the scope of the
i nvetd i oFhe ssligrora above is suspended in a mixture of methanol (4 L) and water (2 L)

13 b R ERrRRAR IR Y S SO o) ¢ 192 i et
and the mixture is stirred overnight at room temperature. The solid is isolated by
filtration and then dried in vacuo o yield the title compound (390 g, 76%) as a light
yellow solid. *H NMR (CDCls) 8 = 7.1-7.4 (m, 9 H), 6.03 (m, 1 H), 4.80 (m, 1 H), 4.25

15 (d, 2 H), 3.68 (s, 2 H), 3.18 (m, 2 H), 2.69 (m, 2 H), 2.57 (m, 2 H), 1.42 (s, 9 H}. MS
m/z 379 (M + H), 380 (M + 2H).

;

¢) 4-[3-(tert-Butoxycarbonylaminomethyl)phenylipiperidine acetic acid salt

20 A mixture of 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylcarbamic acid tert-butyi
ester (190 g, 0.50 mol), Peariman's catalyst (Pd(OH)./C) (9.5 g) and acetic acid
(60.2 g, 1.0 mol) in methanol is hydrogenated overnight at room temperature, at 345
kPa hydrogen pressure. After filtration and evaporation, the obtained oil is dissolved
in diisopropy! ether which causes precipitation of the reaction product. After drying in

25 vacuo, the pure title compound (159 g, 90%} is isolated as a yellowish solid. 'H NMR
(300 MHz, CDClg) & = 7.1-7.4 (m, 4 H), 4.88 (m, 1 H), 4.29 (d, 2 H), 3.42 (m, 2 H),
2.86 (m, 2 H), 2.69 (m, 1 H), 2.05 (s, 3 H), 1.97 (m, 4 H), 1.45 (s, 9 H). MS m/z 291
(M + H), 292 (M + 2H).

30 d) 4-[3-(tert-Butoxycarbonylaminomethyl)phenyl]piperidine




To a stirred suspension of 3-bronpbenzyl am ne hydrochl oride (310 g, 1.39
nmol) in dichloromethane (2 L) is added triethylamne (437 g, 4.32 nol),
followed by a solution 15 of 1,2-bis(chlorodimethylsilyl)ethane (300 g,

1.39 nol) | i chlLoronmet hane (700 nL). The resultin is stirred
)W AR ( ) 9 RUPRGHRIEd

for 30 mn an enfiltered. The filtrate is concentr I'n vacuo and
pentane is added. After filtration, the solvent is renoved in vacuo to
yield the title conpound (435 g, 95%5%s a colorless oil. 1H NVR (CDClI 3) 8
= 7.4-7.1 (m 4H, 40(s, 2H, 0.8 (t, 4H, 0.2 (s, 12 H. 20 b)
3-(1-Benzyl -1, 2, 3, 6-tetrahydropyri di n-4-yl ) benzyl carbam c acid tert-butyl
est er 'Fd&(tgmBu:(tqwnaubpnylaminomethyl)phenyl]piperidine acetic acid salt (147 g,

153 nor 2 e iskofed s at Bt hFBkkhe Jo@ERadng stlib SRaaRGR) afer. (45 O
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O e K2 P A kR 0 ot v
hosphor T . B, D Bt L 2 R AL AT

d [(RIOL) (.
PCT/ EP20R0H).00% 678)) g2 286 kMett 1. 4084 i n vacuo. The yel | owi sh phosphate is

solidified by the addition of heptane and isolated by filtration. The
dried solid from above is added to concentrated HSPO4 (1.5 L) and the
resul® i rgranmpleZxt ure is heated to 100C for two hours. After cooling to room

t t | ' | | -gﬁ.ﬁe .t h ether.
Tﬁgp :az‘eﬁﬁs‘gﬁ?lﬁi—?gtpxﬁ%rﬁ%@ﬂ%@ﬁ I{]@hﬁg\?mfuﬁség | u%‘h@“ r g)%ﬁltcf]cénﬁc?%zﬁ(gsp ecipitate
is isolated by filtration and is used in

a) 3-(4-Pyridyl)benzaldehyde oxime hydrochloride

16  3-(4-Pyridyl)benzaldehyde (100 g, 546 mmol) is dissolved in methanol (500 mL) and
then added to a solution of hydroxylamine hydrochloride (40.2 g, 573 mmol) in
methanol (260 mL}. After complete conversion a small sample of the reaction mixture
is concentrated in vacuo. MS (DCI) m/z 181.1, 199.1, 200.2. "H-NMR (400 MHz,
DMSO-dg) 8 = 7.56 (i, d =7.7 Hz, 1 H), 7.70-7.75 {m, 3 H), 7.79-7.83 (m, 1 H), 7.97-

20 7.99(m, 1 H), 8.25 (s, 1H), 8.65-8.67 (m,2H), 11.4 (s, 1 H).

b} 3-(4-Pyridyl)benzylamine hydrochloride

The methanolic solution of 3-(4-pyridyl)benzaldehyde oxime hydrochloride from

25  above is added to palladium on charcoal (13.1 g, 5% Pd/C). The mixture is stirred at
35°C and 500 kPa hydrogen pressure until the consumption of hydrogen ceased.
The catalyst is filtered off. HPLC showed complete conversion. A small sample of the
reaction solution is concentrated in vacuo. MS (DCI) m/z 185.2, 186.2. "H-NMR (400
MHz, DMSO-dg) 8 = 4.10 (s, 2 H), 7.54-7.61 (m, 2 H), 7.74-7.77 (m, 2 H), 7.83 (dt,

30 J=2A41,6.6Hz 1H), 8.02-8.05 (m, 1 H), 8.53 (bs, 2 H), 8.67-8.70 (m, 2 H).




t he next step without drying. 10 The solid from above is suspended in a
m xture of methanol (4 L) and water (2 L) containing sodi um hydroxide
(10.0 g, 0.25 nol). Boc20 (290 g, 1.33 nmol) is added and the m xture is

stirred over gg)& AL roomtenperature. The solid is 'Sﬂ%ﬁéﬁ%sg% filtration
a

and then dried in vacuo to yield the title conmpound (39 s a light
yellow solid. 1IHNWR (CDCI3) 8 =7.1-7.4 (m 9 H, 603 (m 1 H, 4.90 (m
1 H), 4.25 15 (d, 2 H), 3.68 (s, 2 H)f,343 18(m 2 H, 2.69 (m 2 H, 2.57
(m 2 H, 1.42 (s, 9 H. M5 mz 379 (M 380 (M + 2H). c)

4-[3-(tert-Butoxycarbonyl am nonet hyl) phen I ]p| peridine acetic acid salt 20
A ni xt ur® Sf4-Byriay)henzyj¢arhamicroy testhuiy ¥Q§py(d| n- 4-yl ) benzyl carbami ¢ acid
tert-butyl ester (190 g, 0.50 nol), Pearlman's catalyst (Pd(OH)2/C) (9.5
g) and acetic acid (60.2 g, 1.0 nol) in nethanol is hydrogenated overni ght
at room Tberﬁ@ﬂmn@h@solétloma%i( 4prridylibenayiamipe dydiachloridé frem dbidverisit i on and

catses pidibd bIGHCOP( A, 320 B IRSAIITE 1s St ARSI B Bhaocvo, < ne
pure &i t¢€casedm&@ulutior@ mB&-tgzt—b@Q%ilcad)amtd @Beq, 823 mmyal) Immel‘hbnelqhﬁml 1H NMVR
(300 M X ik ke b ety Bl 2 10 ® 2,
gf _s[ 3?( JI[-I)ecorhﬁeid a@n26rkion( %:;Poﬁr]ugnﬁs?ﬁoﬂt% méﬂhﬂinol &)dist)llde-ld r?g in vacuooogy%tgg 285

PCT/ EP2 0@@?36%1? égg%g he remaining |¥1e2 ol ¥ d*é%llﬂg(? off In vacuo € agueous

4- [ 3- (t clayerisepiryed hmmdiomrmamahulm&mvédtns RENAVEUTHE vAR) Arfd el d sal t
(147 ’}938 |Iute r%adrochl gric acid and the solution

42
ext rggt é&SWFHFD@')F%Ye bﬁa%’@a aRle of the reactionsalifionyisir oxi de and

ext r act egbridbhtiatel hef,acushms OERNL2 20195585 4, map%waﬂﬁmm YEFMpANd the
product is rem&é ated from SJent ane/ et her yielding the t| tle conpound

(105 g, ©B%%k)as (5% O-Rhi# 3444 (1d, 2 hiy ARR(bs; 304), K134:7.3B(Nn3) HE %42- 25 (m |
. 7. 0% 48§, 4 W), Pabdr5Omt2 1. 82-756 (&, 3%0)( 864887 (m, 2 ).

15 d) 4-[3-(tert-Butoxycarbonylaminomethyl)phenylpiperidine p-toluenesulionic acid salt

Charcoal (17 g) is added to half of the above ethanolic solution of 3-(4-pyridyl)benzyl-
carbamic acid tert-buty! ester from above. The mixture is stirred at room temperature,
filtered and the filter is washed with additional ethanol (260 mL). The obtained

20 solution is added to platinum on charcoal (44.7 g, 5% Pt/C). A mixture of conc.
hydrochloric acid (31 g) and ethanol (250 mL) is added. The reaction mixture is
diluted with ethanol (600 mL) and then hydrogenated at 50°C and a hydrogen
pressure of 3000 kPa until the consumption of hydrogen ceased. The catalyst is
fittered off. HPLC showed complete conversion. Three quarters of the ethanol is

25 removed in vacuo. A mixture of water (310 mL) and sodium hydroxide solution (33%,
33 g) is added before the remainder of ethanol is removed in vacuo. The aqueous
solution is extracted with dichloromethane. The solvent is removed in vacuo and the
residue is dissolved in isopropanol (65 mL) and diisopropyl ether (2.8 L). The solution
is cooled to 0°C and then a solution of p-toluenesulfonic acid (57.5 g) in isopropanol

30 (260 mL) is added. The mixture is subsequently stirred at 0°C for 1 h. The precipitate
is filtered off, washed with diisopropyl ether and dried in vacuo to give 94.5 g of the
title compound as a white solid (overall yield over 4 steps: 77%). MS (ESI) m/z




3.17 (m 3 H, 2272 (m 2H, 260(m I H, 1.81 (m 2 H, 1.55-1.70 (m 2

H, 1.46 (s, 9 H. M5 (ESI) mz 291 (M + 1, 100). 10 Exanple 2
4-[3-(tert-Butoxycarbonyl am nonet hyl ) phenyl ] pi pe(di ne p-tol uenesul fonic

acid salt - Pyri dyl ) benzal dehyde oxi ne hydrochl gt
3-(4-Pyri dﬂ%ﬁsﬁ&gqsaehyde (100 g, 546 mml) is dissol veJJllg%OOrjsré? 6g;tﬁnol (500

m-) and then added to a solution of hydroxyl am ne hydrochloride (40.2 g,
573 mmol) in nethanol (260 ni). Af t €65 conpl ete conversion a snall sanple
of the reaction m xture is concentrated in vacua. M (DCI) n12 181 1,
199.1, 200.2. 1H NWR (400 MHz, DVMSO-de) 6 = 7.56 (t, 7. H)
7 70- 7. 789126, 29288, 20378, THAMR (400 Mgz, DMS,OdabS?ig@ @Sr@ H), H)?’O 189@5 (s, 1

, 8.65;8.
hydr ochl gp,%é)%g ﬁ%ﬁ@hél I'C ég ?(Eh %?8)3"?54 PYT I &ﬁdb%%%ﬁ%eﬂvde oxi me
hydr ochl gjo8d&18 (ran2 2H, ADBTel4 (sn.aﬂdd)ea' 237 Al diHnY 86-Tc4k (o,ohH),(146-1 g, 5%
Pd/ O xture.l | d at 35C and 500 kPa hydrogen pressure until
t he consgﬁgt(m)h Sr??oﬁf’ g%ﬁ?ceased The catalyst is filtered off. HPLC
showegl conpl ete conversion. A small sanple of the reaction solution is

concentrated jn vacuo. Ms (DCl) mz 185.2, 186.2. 1H NWR (400 MHz,
DVBO- d6) Examp pie 30 (s, 2 H, 7.54-7.61 (m 2 H, 7.74-7.77 (m 2 H, 7.83

(dt, 30 Q—(&-F%ﬂ?lyl &%ﬁmédl dro&hlBddeé3- 05 (m 1 H), 8.53 (bs, 2 H),
8.67-8.70 (m Ll) 2005/ 095355 PCT/ EP2005/ 001676 64 c)

3-(4-Pyridyl )benzyl carbam c acid tert-butyl ester The nethanolic solution

of 3-(4- w%:%mo}E%e@v(ba@g]%ohw/wy&h@bam.drﬁ @ﬁ‘cshﬁﬂ?éﬁl 12,0 ?aourme,d Paac)NaHCO3

(109 q, ture is' stirred until the evol ution of gas 5

ceas#d. aresaddedi tclﬂ ssiutign.of Sr{d-pyddylloenzenitri MR- @9( 13mgolgd3 ol ) in
et hanolgﬂ%ﬁ-ga%ommgier é‘? 18?“%9911_% Eﬁ\%erﬁgﬁfé% fsesmt%dsét rbéR ferdberafifdhgper at ure

unti | ree quarters of the nmethanol is
di stil | eblydrben presaumf 3080 &Pa until the consumption of hydrogen ceases. The
catalyst is filtered off. HPLC shows compiete conversion. A sample of the reaction
solution is concentrated in vacuo. MS (DCI) m/z 185.3. "H-NMR (400 MHz, DMSO-
16 de)5=4.15(s,2H),7.62-766(m, 1H),7.72(d, J=7.6 Hz, 1 H), 7.99(d, J=7.8

Hz, 1 H), 8.20 (s, 1 H), 8.41 (d, J = 6.5 Hz, 2 H), 8.92 (d, J = 6.5 Hz, 2 H).

Example 4
4-[3~(tert-Butoxycarbonylaminomethyli)phenyl}-1-{5-bromo-2-furanoylilpiperidine

20
To a suspension of 4-[3-(tert-butoxycarbonylaminomethyl)phenyllpiperidine p-
toluenesulfonic acid salt (185 g, 0.40 mol) in toluene is added aqueous sodium
hydroxide (1.1 equiv.) and the mixture is stirred at room temperature for 30 min. The
phases are separated and the toluene iayer is washed with water. It is dried

25 azeotropically by distiliing off part of the toluene. To this solution is added
triethylamine (72 mL, 0.62 mol). This mixture is used directly in the next step.

To a refluxing suspension of 5-bromo-2-furoic acid (80.8 g, 0.44 mol) in toluene
(400 mL) is added thionyl chloride (37 mL, 0.52 mol). The mixture is refluxed for a
30 further 30 min, then concentrated by distilling off part of the solvent. The obtained
solution is cooled to room temperature and added to the solution of amines from
above. After stirring for one hour, water is added, the organic layer is separated and




(500 M-) is added and the remaining nethanol is distilled off in vacuo.
The aqueous layer is extracted with dichioronethane. The solvent is
renoved in vacuo and the 10 residue is dissolved in ethanol (100 nmL). A

smal | sanp f sreaction solution is concentratedpybpepsasuBie® (DCl)
Mz 229.3, %%.“ﬂ&%éa« 287.4. 1H NVR (400 Mz,  coa ByTE aees e 1y

4.37-4.44 (m 2 H, 4.95 (bs, 1 H, 76§4-7.39(m 1 H, 7.42- 7.48 (m 1
H, 7.48-7.51 (m 2 H), 7.52-7.56 (m H, 8.64-8.67 (m 2 H). 15 d)
4-[ 3- (tert-Butoxycar bonyl am nonet hyl ) phenyl ] pi peri di ne p-tol uenesul fonic

acid salt_ Charcoal (17_9g) is a ﬂed tq hal f.of the above ethanolic¢ solution
oF ' 5. Ca- piERhSRtAe. T Bl ANSEH Tl dristt i vagE HETYANANRV ST The
m xture j ' ialdaf1l Adtin fh rzyo3y washed
£ ol SHAE PRAEL it Dk BRI Sields the e L (148 BT 15

pl at i nunesanoffawhitessolida % MMR (450 Wkiz) DMBQniie) it & 341(me drtd), 7.28y(tist Rbor i ¢
id (31 | ' T, ' ' '
il uted B AP R A SR Eene 0P 4P 1k PRRNER e R FRR S SR B ogen

pr essbir eHyf4.30 03, RFPY, 4r10i(H, 4 hé. tHrs2hRt3. 2520 (byd2 Hyeh8Teadh, 1TTHE cat al yst
is filter off . HR we 0, 0 L.on. + tens of the
et hanol ﬁéggy’?é%yggﬁﬁghtggﬁ ﬁ%@?ﬁeﬂ%ﬁ%{fﬁvz g@%gﬁn’f - 'é@gisodi um
hydr oxi de solution (33% 33 g) is added before the remai nder of ethanol is

removed pn vaéué). The aqueous solution is extracted wi th dichl oronethane.
The sol vEXMPE % enpved in vacuo and the residue is dissolved in

| sopr 0IOaﬂ%-(t@ﬁ%u’fb)}ycaftfi)n?lahﬁﬁﬁlﬁ@th?ﬂ)pt@ﬂ?ﬂﬂ-[GQz&u@qubﬁgléﬁsguﬂg-QP i s cool ed
to OC and then a solution of p-toluenesulfonic acid (57.5 g) in isopropanol
30 (P80 frranoyllpipgH#BE. The nixture is subsequently stirred at O0C for 1 h.
The precipitate is filtered off, washed with diisopropyl ether and dried
In vacuo to give 94.5 g of the title conmpound as a white solid ;overall

yi el d ovArsol ign@bé’%—flwwl?ew@thml)yrimﬁfbvlﬁibnsdﬁgﬂcwQé}‘ﬁsmpk)jn metheosf 001676 65
170 55 PRl R Gy B Y,
3. 25- 3. 4Th¢ splutions, stirred for 30 min at room temperature and then added to a mixture o
15  4-[3-(tert-butoxycarbonylaminomethyl)phenyl]-1-{5-bromo-2-furanoyl]piperidine
(126 g, 0.27 mol), Pd(PPhs)zCl (3.90 g, 5.56 mmol), Cul (1.0 g, 5.25 mmol) and
triethylamine (94 mL) in tetrahydrofuran (5650 mL). The reaction mixture is refluxed for
one hour. An aqueous solution of the trisodium salf of trimercaptotriazine (0.2 equiv.)
is introduced and the mixture refluxed for an additional hour. After cooling to room
20 temperature, brine is added, the organic phase separated and washed successively
with dilute hydrochloric acid and sodium carbonate solution. The organic phase is
refluxed with charcoal for 30 min, filtered and concentrated in vacuo. The resulting
brown oil is dissolved in dichloromethane (400 mL) and stirred overnight at room
temperature with Deloxan® THP Il (135 g). After filtration the solvent is evaporated
25 and the product crystallized from isopropanol/diisopropyl ether to yield the title
compound (74.6 g, 55%) as a yellow powder. 'H NMR (300 MHz, CDCl;) & = 7.53 (td,
1 H), 7.41-7.28 (m, 2 H), 7.18-7.08 {(m, 5 H), 7.04 (d, 1 H, J=3.6 Hz),6.76 (d, 1 H, J
= 3.6 Hz), 4.83 {bs, 1 H), 4.72 (bm, 2 H), 4.31 (d, 2 H, J = 5.6 Hz), 3.1 (bs, 1 H), 2.82
(m, 2 H), 1.96 (m, 2 H), 1.79 (id, 2 H, J = 12.8, 4.0 Hz), 1.46 (s, 9 H). MS (ES!) m/z
30 503 (M"+1, 100).

Example 6




4.08-4.13 (m 2 H), 7.05-7.14 (m 4 H), 7.23-7.30 (m 1 H), 7.36-7.40 (m |
H, 7.46- 7.56 (m 2 H), 8.37 (bs, 2 H. 5 Exanple 3
3-(4-Pyridyl)benzyl am ne di hydrochl ori de Hydrochl oric acid (34.0 g, 30 %

w w) and p?‘ldsﬁﬁdéggson charcoal (12.0 g, 10% Pd/ C) %ﬁﬁg%gm
I N

solution o pyridyl)benzonitrile (25.0 g, 139 mmp anol/mater
(1:1, 250 n.). The mxture is stirred _at roomtenperature and a hydrogen
pressure of 3000 kPa until the consur®tion of hydrogen ceases. The

catalyst is filtered off. HPLC shows conplete conversion. A sanple of the
reaction solution is concentrated in vacuo. DCl) mz 185.3. 1H NWR

(400 MHZ4-[Bisunemeln))gbanyisi45- @-ﬂuqroalzenzrlesf@(rwi)ﬂ- anoyllpipelidine) = 7.6 Hz, 1
7.99 8. 20 | H, 8.41 (d, J = 6.5 Hz, 2 8.92
(2 edpsbuipiadiy e B =) (s 1D ( i

(d, J =
4-[ 3- (tert-Butoxycar bonyl am nonet hyl ) phenyl ] - 1-[ 5- br ono- 2- f ur anoyl ] pi peri di

20 T
Ze[ 3- (tef? %@%ﬁ@%@ﬁ%@@Stgflén#]ton)%rﬁ‘erbﬁnyl)an}%eny ti% pé‘SPY'JIH%“%‘- t ol uenesul foni c
aci d 5al ﬂuc(rd;ﬂﬁrgletl@nm-zquura)noy!jplpemdlw¢67i 4 glda dhalginésnpsopaml (860 rmidr oxi de
hamoc " bRt Bl e Er i b ) of SO TRERSARMS i o 7 0 T
dried Z&haﬁt@mﬁemureawthréaa'hdhnstainultheagcmﬂéd slawdy tofrodhaempbrature, TH® t hl s
solution is, added (72 .m ure |§ used

di r ect | yPERIPHAE |§]gl;&regfe)&p\xas " ‘g't afstong ﬂ'bd 8&&%‘5%%%%?"‘%“%’ 2t uroi c
acid (80th§ cﬂad&prﬁ&ud&’ﬂi’ﬂoh huddis opérfwansmprdp éthaﬂﬁemsttﬁe Qﬁmhld%iﬂtorl de (37

m., 52 mol). The mxture is re for a 30 further 30 mn

conc’Hht rpureditle gogpeund (5%9034‘%baHtNMR (89 Mz, DMﬁO'dﬂ% St2ibsed Hsol uti on
| ded h f
I's coo ef’tszgtn{ QWJEZ%HE‘)E ) @HP 1394 rieny Z(ﬁg{jﬁé# Ng &), ?“fb@ﬁs rom

above. St I’I’I n or - one our, V\B.t er e (0] ganl l ayer IS
separ at eld), drft# (bs, 2 H), 4.02 (q, 2 H, J = 5.5 Hz), 3.5-2.7 (bs, 2 H), 2.89 (m, 1 H), 2.34 (s, 3

H), 1.87 (m, 2 H), 1.65 (m, 2 H). MS (ESI) m/z 403 (M* + 1, 100).

15 Example 7
4-[5-(tert-Butoxycarbonylaminomethyl)-2-fluorophenyiJpiperidine

The title compound is prepared analogously to the preparation of 4-{3-(tert-butoxy-
carbonylaminomethylyphenyljpiperidine described in example 1. Briefly, in step a) 3-
20 bromo-4-flucrobenzylamine hydrochloride is converted into 1-(3-bromo-4-
fluorobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane. In step b) the latter
compound is reacted with n-BuLi and 1-benzyl-4-piperidone at -756°C to -70°C to give
1-[3-(1-benzyl-4-hydroxypiperidin-4-yl)-4-fluorobenzyl}-2,2,5,5-tetramethyl-1-aza-2,5-
disilacyclopentane which, by treatment with phosphoric acid, is converied into 3-(1-
25 benzyl-4-hydroxypiperidin-4-yl)-4-fluorobenzylamine (as phosphoric acid salt) and
subsequently info 3-(1-benzyi-1,2,3,6-tetrahydropyridin-4-yl)-4-fluorobenzylamine.
Reaction with Boc2O then gives 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-4-
fluorobenzylcarbamic acid tert-butyl ester. In step ¢) the latter compound is
hydrogenated to give 4-[5-(tert-butoxycarbonylaminomethy!)-2-fluorophenyl]piperidine
30 acetic acid salt which is purified by trituration with teri-butyl methy! ether. In step d)
the said acetic acid salt is converted into 4-[5-(tert-butoxycarbonylaminomethyi)-2-
fluorophenyljpiperidine which is precipitated from pentane as a white solid. *H NMR




WD 2005/ 095385 PCT/ EP2005/ 001676 66 diluted with heptane. The solid is

filtered off and dried in vacuo. Recrystallization of the crude product

from i sopropanol /water yields the pure title conmpound (143 g, 779 as an

off-white NNR (400 MHz, DMSO-d6) 8 = 7.34 ( (t, J =
W"gﬁw L 7.06 (m | H, 7.02 (d, rrﬁcjlmﬂgz"zf’”@%

6.75 (d J = 3.4 Hz, I 5 FD 4.40 (bs, 2 H, 4.10 (d, J = 6.1 Hz,

3.25-2.90 (bs, 2 H, 2.87-2.79 (m | $§, 1.83 (m 2 H), 1.63-1.53 (n1 2
H, 1. 39 (s, 9 H. M5 (ESI) mz 363 (M--100, 100). Exanple 5
4-[3-(tert-Butox carbonylanlnonetg% % henﬁl ]-1-[5-(2-fl uorophenyl ethynyl)-2
- 10 furéaﬁ)@ywmpuéaclahéﬁgmﬁmzjﬁo 9% fm, 1 ,484(bs 1H),4.26(d,2H,J=

(2 quor y L ) nol (40
m -) g%g} %qhggsuspéns'{%@ﬁﬁ% W #%ﬁ#g(m’% éi’ ml' '4|§r{"\’r§t anol (40
m.) . Tht4§dbu1deﬂ$$Esnmﬂ2669ﬂMPbHn m n at roon1tenperature and then added

to a mxture of 15

4-[ 3-(tert-butoxycarbonyl am nonet hyl ) phenyl ] - 1-[5-brono- 2-furanoyl ] pi peri di
ne (8426 g, 0.27 nol), Pd(PPh3)2CI2 (3.90 g, 5.56 mol), Cul (1.0 g, 5.25
mmol) and triethylamne (94 m-) in tetrahydrofuran (550 nL). The reaction
m xture is refluxed for one hour. An aqueous solution of the trisodi um
salt of trimercaptotriazine (0.2 equiv.) is introduced and the m xture
refluxed for an additional hour. After cooling to room 20 tenperature,
brine is added, the organic phase separated and washed successively wth
dilute hydrochloric acid and sodi um carbonate sol uti on. The organi c phase
is refluxed with charcoal for 30 min, filtered and concentrated in vacuo.
The resulting brown oil is dissolved in dichloronmethane (400 nm-) and
stirred overnight at room tenperature with Deloxan(r) THP Il (135 g).
After filtration the solvent is evaporated 25 and the product crystallized
from i sopropanol /diisopropyl ether to yield the title conpound (74.6 g,
559 as a yellow powder. 1H NWMR (300 MHz, CDCI3) 8 = 7.53 (td, | H),
7.41-7.28 (m 2 H), 7.18-7.08 (m 5 H), 7.04 (d, I H J = 3.6 Hz), 6.76 (d,
1H J

i




3.6 Hz), 4.83 (bs, 1 H, 4.72 (bm 2 H, 4.31 (d, 2 H J 5.6 Hz), 3.1
s, I H, 2282 (m 2H, 1.9 (m 2 H, 1.79 (td, 2 H J 12.8, 4.0 Hz),
46 (s, 9 H. M (ESI) mz 30 503 (M+ + 1, 100). Exanple 6 WD 2005/ 095385
CT/ EP2005 <
[3-(Am n/g)‘%O%OE (ﬁf p%enyl ]-1-[5-(2-fl uorophenyl et hynyl )PCZT@P&?ﬂgr(\)%IﬂG] pi peridin
met hanesul fonic acid salt To a solution of
4-[ 3-(tert-butoxycar bonyl am nonet hyl )&henyl ]-1-[5-(2 5
f | uor ophenyl et hynyl ) -2-furanoyl | pi peridine (67.4 g, 0.13 nol) in
i sopropanol (350 nL) is added nethanesulfonic acid (13.5 g, 0.14 nol) at
70C. TheCiaimsure is stirred at that tenperature for three hours and then
cooled slowy to roomtenperature. The precipitate is filtered off, washed
with acetone and dried in vacuo. Recrystallization of the crude product
f r om aque ol process fathe phdpairatoapnf ampmpetind of thedbsulehe anal yti cally 10 pur e
title conpound (56.5 g, 84%. 'H NWR (300 MHz, DVBO d6) 8 8.12 (bs, 3 H),
7.67 (tm 1 H J =7.5Hz), 7.54 (gm 1 H J =7.0 H), 7. 42 7.26 (m 6 H),
2
)

(b

1.
P
4-
e

7.10 (m 2 H), 4.34 (bs, 2 H), 2 H J=55Hz), 3.5-2.7 (bs,
H, 2.89 (m | H, 2.34 ( Rm 2 H, 1.65 (m 2 H. M (ESI
mz 403 (M+ + 1, 100).
4-[5-(tert-Bu
conmpound is p
car bonyl am no
step a) 3- 20 b
1-(3-brono-4

fl uorgbenzyl) - IZ 2,5,5-tetranmet hyl -1-aza-2, 5-di sil acycl opentane. In step b)
the latter corrpound is reacted with n- BuL| and 1-benzyl - 4- pi peri done at
-75C to -70C to give

1-[ 3- (1- hpBrai - 4- hydr oxypi pe(di n-4-yl)-4-fluorobenzyl]-2,2, 5,

AR b PG e AR el 0N W

membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

10 heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C+-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-C1a)-aryloxy, di((C+-Ca)-alkylamino, di((C3-C1o)-
cycloalkyl)amino or di({Ce-C14)-atyl)amino; and
R2is H, F, CFs, OCFs3, (C1-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

15  heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C1a)-aryl, 5-membered to
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, (C+-Csg)-alkoxy, (Cz-C1o)-cycloalkoxy, (Ce-
Cy4)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,

20  di{(C+-Cs)-alkylyamino, di-{(C3s-C1o)-cycloalkyl)amino or di({Ce-C14)-aryl)amino;
or its salt,

Iy to the preparation of 4-[3-(tert-butoxy-
ph€nyl ] pi peri dine describeq in exanple 1. Briefly, in
-4-fl uorobenzyl am ne hydrochloride is converted into

comprising
a) treating a phenylethynylsilane compound of the formula I,
25




25 benzyl - 4- hydr oxypi peri di n-4-yl)-4-fl uorobenzyl am ne (as phosphoric acid
salt) and subsequent ly into

3-(1- benzyl - , 3, 6-tetrahydropyridin-4-yl)-4-fluorobenzyl am ne. Reaction
wi th Boc2 gs 3-(1-benzyl-1,2,3,6-tetrahydr opyf.é]g]iﬁ do¥lere 4-
f I uor obenzy cari)amc acid tert- butyI ester In step c) the Patter conpound

IS hydrogenated to give

4-[5-(tert-butoxycarbonyl am nomet hyl ) Z®-f | uor ophenyl ] pi pe(di ne 30 acetic
acid salt which is purified by trituration with tert-butyl nmethyl ether. In
step d) the said acetic acid salt is converted into

4-[5-(tert-butoxycarbbnyl am nonet hyl )-2- fl uorophenyl]pi peridine which is
precipitated fr ntane as a white solid. 1H NVR WD 2005/ 095385

PCT/ EP2005/ 00 68 (300 N+E CDC13) 8 =7.10 (m 2 H), 6.95 (m | H,
4.84 (bs, | 26 (d, 2 H W = 56 H), 3.18 (d, 2 H J = 12.0 Hz),
2.95(m 1 H, 27 (m 2 H, 1.81 -1.48 (m 5 H), 1.46 (s, 9 H. M (ESI)
mz 309 (M+ H). WD 2005/ 095385 PCT/ EP2005/001676 69 Cdainms 1. A
process for the preparation of a conmpound of the formula l, 2 OR ONHZ N

" e sherdh 605 s bl o BT Y B Y shd™

' dle][‘t | cage 2R RY b& Eefﬁétt at%dv@g)r 19a Bfﬁt@ét@éiﬁéﬂ%tﬁé &RBof SrgfedlirtérafsiBly oxygen and
sul fur, -ar - al kox
5 thereto, |n a sol\}/ent with an alkali metal Xydroxnde carbonate or alcoholate or an

alkaline earth metal alcoholate, to form a solution of a phenylethyne of the formula I1;

H
5
Il
R?
10 and
b) combining the resulting solution of the phenylethyne with a compound of the
formula IV,
0
o_X
NHBoc N™ X\ /
v
R

15
wherein X is bromo or iodo, R" is R' as defined above or is a protected derivative

thereof or precursor molety thereto, and Boc is tert-butoxycarbonyl, in the presence
of homogeneous palladium catalyst, a cuprous salt, and a hindered amine in a
solvent to form a protected compound of the formula V,

20




(C3- Coo) - cycl oal koxy, (C6-C14)-aryloxy, di((Cl-C8)-alkyl)am no,

di ((C3-Cwo) - cycloal kyl)am no or di((Ce-Cl4)-aryl)amno; and R2 is H, F,
CF3, OCF3, (g -Cg)-al kyl, (C3-C10)-cycloal kyl, 3-nenbered to 10- nenbered
het er ocycl rising 1, 2 or 3 identical or dif 3 15
heteroatonga%ﬁ%%%% rom ni trogen, oxygen and sul fur, (%%ﬁgﬁﬁ?ﬂﬁgg?,
5-nmenbered to 10-nenbered heteroaryl conprising 1, 2 or 3 identical or
different ring heteroatons chosen frém nitrogen, oxygen and sul fur,
(C1-Ce)-al koxy, (C3-d o0)-cycloal koxy, (C6- Cl4)-aryloxy, 5-nmenbered to

10- menber ed heteroaryl oxy conprising 1, 2, or 3 identical or different
ring heteroatons chosen from nitrogg oxygen and sul fur, 20

di.((d-Co6)-al kyl)am no, di-((C3-C Roal kyl ) am no or

di ((Cr-C14)-aryl)am no; > conprising a) treating a
phenylethynylﬁbgéee formula I'l, 25 WO 2005/095385

PCT/ EP2005/ 00 7 2. wherein Gis trinethylsilyl,
triethylsilyl, ropylsilyl, or dinmethyl-tert-butylsilyl, and R2' is
R2 as defined a or is a protected derivat¥ve thereof or precursor

noi ety 5 theretp, in a solvent with an alkali netal hydroxi de, carbonate or
al coholate or Rn alkaline earth nmetal alcoholate, to forma solution of a
phenyl et hyne of the formula IIl; H~\ Il 2. 10 and

wherein R" and R? are R! and R?, respectively, as defined above or are a protected
derivative thereof or precursor moiety thereto, and Boc is tert-butoxycarbonyl, or its
5 salt

2. A process according to claim 1 for the preparation of 4-[3-(aminomethyi)phenyl]-1-
[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine of the formula la,

NH, N \ / F

10

or its salt,

comprising
15  a) treating a (2-fluorophenylethynyl)silyl compound of the formula lla,

CK |
E lla




b) conbining the resulting solution of the phenylethyne with a conpound of
the formula IV, OO X NHBoc NA , IV R 15 wherein X is brono or iodo,
R' is RL as defined above or is a protected derivative thereof or

precur sor ' ereto, and Boc is tert-butoxycarbo | resence
of hormgenggiuzgjh%oag% adi um cat al yst, a cuprous salt, angydépf%ﬂiznéyé)?%gpam ne in
a solvent to forma protected conpound of the fornmula V, 20 WD 2005/ 095385
PCT/ EP2005/ 001676 71 ~ Rzo ~ NHBoc f&\ / V R wherein R' and R2' are Rl
and R2, respectively, as defined above or are a protected derivative

t hereof or precursor noiety thereto, and Boc is tert-butoxycarbonyl, or its
5 sal t. whemimBde timethysiy, driethylsiy dridsonrepyisilyl, on dimstbyldedbubsilyt in a

4-[ 3- (anj I . :

5 (2. 11 HOTEEREA AR mpiat hydroside, carponats or glocholae aran gialineicartn, |
| Fla metalmldohelatestotform a solution of 2-flucrophenylethyne; and

5 b) combining the resulting solution of 2-fluorophenylethyne with a compound of the

formula Va,

0
O
NHBoc N/u\<\_/7’x
Va

10  wherein X is bromo or iodo, and Boc is tert-butoxycarbonyl, in the presence of
homogeneous palladium catalyst, a cuprous sait, and a hindered amine in a solvent

to form 4-[3-(tert-butoxycarbonylaminomethyl)phenyi]-1-[5-(2-fluorophenylethynyl)-2-
furanoyl]piperidine of the formula Va,

0O
w
N

wherein Boc is tert-butoxycarbonyl.

15

3. A process according to claim 1 or 2 wherein G is trimethylsilyl.

20
4. A process according to any one of claims 1 to 3 wherein X is bromo.

5. A process according to any one of claims 1 to 4, further comprising removal of the
tert-butoxycarbonyl group and other protecting groups and/or conversion of precursor




conmprising 15 a) treating a (2-fluorophenyl ethynyl)silyl conpound of the
formula Ila, G F Ila WD 2005/ 095385 PCT/ EP2005/ 001676 72 wherein Gis
trimethylsilyl, triethylsilyl, tri-isopropylsilyl, or

di et hyl -twdz-opy&%:{gﬁi lyl, in a solvent with an al kal iP%’lﬁ%lflbosmﬂ%OXi de,

carbonate or alco ate or an alkaline earth netal alc ate to forma
sol ution of 2-fluorophenylethyne; and_5 b) conbining the resulting solution
of 2-fluorophenyl ethyne with a conpouﬁ@ of the formula Iva, OO X NHBoc N
IVa 10 wherein Xis bronmo or iodo, and Boc is tert-butoxycarbonyl, in the

presence of honogeneous pal |l adium catal yst, a cuprous salt, and a hindered
anm ne i nmeiejisis\psegent ina egrppund of the formuid V or Va to provide a compound of the

4-1 3- (t et 3 am nonet hyl ) phenyl ]-1-[5-(2-fl uorophenyl et hynyl ) -2
- fur anofﬁﬁ‘%’%@% i&gg%{'t he formula Va, NHBoc F Va 15 wherein Boc is
tert-butoxycarbonyl. 3. A process according to claim1 or 2 wherein Gis

trimethyhksil : I J t Y, : | o3
wherein )ﬁy %?egﬁ%gcéfj"@ tgra ﬁgg@é ogglggrﬁ%;l %atfgﬂg%yc 0 e'sgig %@V%Ofljth%o 4,
furt hgr teshiputosyoagbanyhgreap frof & lsempound of the formula V or Va in the presence of

an acid to provide a compound of the formula | or la or its salt.

7. A process according to any one of claims 1 to 8, further comprising removal of the
tert-butoxycarbonyl group from 4-[3-{tert-butoxycarbonylaminomethyl)phenyl]-1-[5-(2-

10 fluorophenylethynyl)-2-furanoyljpiperidine in the presence of methanesuifonic acid to
provide the methanesulfonic acid salt of 4-[3-(aminomethyi)phenyl]-1-[5-(2-
fluorophenylethynyl)-2-furanoyl]piperidine.

8. A process for the preparation of a compound of the formula IV,
15

wherein
R" is H, F, CF3, OCF3, (C4-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-

20 membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C14)-aryl, (C+-Cg)-alkoxy,
(C3-Co)-cycloalkoxy, (Cs-C14)-aryloxy, di({C-Cs)-alkyl)amino, di{{(Cs-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and

25 Xis bromo oricdo,

comprising




tert-but oxycarbonyl group and other protecting groups and/ or conversion of
precursor WD 2005/ 095385 PCT/ EP2005/ 001676 73 noieties present in a
conmpound of the formula V or Va to provide a conpound of the fornula | or
la or its w JoosRs3sdd Process accor ding to any one of Cﬂ(?t‘/ﬁﬁodamﬁ&@ further
conpri sing rermvaf of the 5 tert-butoxycarbonyl group froma conpound of
the formula V or Va in the presence of an acid to provide a conpound of
the formula | or la or its salt. 7. Al%rocess according to any one of
claims 1 to 6, further conprising renoval of the tert-butoxycarbonyl group
from4-[3-(tert-butoxycarbonyl am nonet hyl ) p henyllp 1-[5-(2- 10

f | uor ophaadtieatng§-byordo2uieniogtid pr péedai2-fdrolcradidhie owge ao@actyated form

ZE'E ga?gﬁ? %ﬁ&"ﬁ@ g%écn%l?gﬁ;g_\[{@?pzjmgic%w%ﬂgsul fonic acid salt of

fluor ophenyl et hynyI )-2-furanoyl ] pi peridine. 8. A process for the

prepar at oun R
wher ei n WQ@ :Hg(f'@e ec@%p‘é%??&i&@)zafg q\@/?cla%&sg "Eﬁyggg?l\# %%ﬁl@{
3-ner@er@ﬂnpmnb%ft8@fmmtzevled het er ocycl oal kyl conprising 1, 2 or 3
identical or different ring heteroatons chosen from ni trogen, oxygen and
sul fur, (CB-C 4)-aryl, (CC8)-al koxy, (C3-C10)-cycloal koxy,

(C5-C14) - aryl gry, di ((Cl C8) - al kyl )am no, di ((C3-C o)- cycloal kyl)am no or
di ((CB-Cl4)-ary )am no, or a protected derivative thereof or precursor
nmoi ety thereto; i 28lHBdcs br omo or i odo,

Vi

N
H

wherein R' is as defined for formula IV and Boc is tert-butoxycarbonyl, in a solvent.

10
9. A process according to claim 8 wherein R" is hydrogen.
10. A process according to claim 8 or 9 for the preparation of the compound of the
formula Ve,
15
O._Br
NHBoc N \

Ve

wherein Bog is tert-butoxycarbonyl,

20 comprising
a) freating 5-bromo-2-furoic ac1d with thionyl chioride o provide 5-bromo-2-furoyt

chloride, and

b) combining the 5-bromo-2-furoyl chloride with the compound of the formula Via




conprising Il WD 2005/ 095385 PCT/ EP2005/ 001676 74 a) activating
5-brono-2-furoic acid or 5-iodo-2-furoic acid to provide an activated form
of 5-brono-2-furoic acid or 5-iodo-2-furoic acid; and b) conbining the
activated =brono-2-furoic acid or 5-iodo-2-f ' | ith a 5
conmpound o%%‘éﬂ%@ﬁul aVl, R NHBoc { VI N H \Aherglf(%l ;9@509'132\& defi ned
for formula IV and Boc is tert-butoxycarbonyl, in a solvent. 10 9. A
process according to claim8 wherein s hydrogen. 10. A process
according to claim8 or 9 for the preparation of the conpound of the
formula I'Vc, 15 OBr NHBoc N IVc wherein Boc is tert-butoxycarbonyl, 20
conprising a) treating 5-bronpo-2-furoic acid with thionyl chloride to

provi de 5-bromp:2-furoyl chloride, and
NHBoc

Via

=

wherein Boc is terf-butoxycarbonyl, in a solvent in the presence of base.

11. A process for the preparation of a compound of the formula VI

R"
NHBoc

Vi

LrZ

10 wherein R" is H, F, CFa, OCF3, (C1-Cg)-atkyl, (Ca-C1o)-cycloatkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C1s)-aryl, (C1-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-C1s)-aryloxy, di((C4-Ca)-alkyl)amino, di((C3-C+o)-
cycloalkyl)amino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or

15 precursor moiety thereto; and
Boc is tert-butoxycarbonyl,
or its salt,

comprising
20 a) freating a salt of a 3-halobenzylamine of the formula VII,




b) conbining the 5-bronp-2-furoyl chloride with the conpound of the fornula
Via WD 2005/ 095385 PCT/ EP2005/ 001676 ',. 75/ r. 1NHBoc Via N H wherein
Boc is tert-butoxycarbonyl, in a solvent in the presence of base. 5 11. A

process fo reparation of a conpound of the for < Boc VI N
H 10 Merg'{(}l’lgﬁé‘/&;s%QH, F, CF3, QCF3, (Ci-C8)=alkyl, %&é%é?@?%:}u;al kyl |

3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring heteroatons chosen’®rom nitrogen, oxygen and sul fur,
(C6-Ci4)-aryl, (C-C8)-al koxy, (Ca-do)-cycloal koxy, (Ca-d 4)-aryl oxy,

di ((A-Ca)-al kyl)am no, di((Ca-Co)- cycloal kyl)am no or

di ((C6-C, 4)-ar¥l)am no, or a protected derivative thereof or 15 precursor
noi ety thereto).an Boo is tert-butoxycarbonyl, or its salt, conprising
20 a) treatin al BHaf a 3-hal obenzyl am ne of the fornula VII, WO

2005/ 095385 P 2005/ 0016AdlI

XI

with 1,2-bis(chlorodimethylsilyl)ethane in a solvent in the presence of a base to
provide a 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyciopentane of the
5 formula VIiI;

R" \S_/
N, l
L
A Vil
xi

b} treating the 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane of
10 the formula VIl in a solvent with an alkyllithium compound and 1-benzyl-4-piperidone
at a temperature of from about -80°C to about -40°C to provide an alcohol of the

formula iIX;
R \s/
-Si

N 7

Si
HO /|

IX
L
Ph

15
c) treating the alcohol! of the formula IX with an acid in a solvent to provide a

hydroxypiperidinylbenzylamine of the formula X




76 R NH2 VII X wth 1,2-bis(chlorodinethylsilyl)ethane in a solvent in
the presence of a base to provide a
1- (3- hal obenzyl)-2,2,5,5-tetramet hyl - 1-aza- 2, 5-di si |l acycl opentane of the 5

formula VI |J: o< NVIII X Db) treating the PCT/EP2005/001676
1- (3-hal obgdr?zi}]F%@%si, 5,5-tetramet hyl - 1-aza- 2, 5-di si | acy% l%pen{ ane of 10
the formula VIIl in a solvent with an al kyllithium conpound and

1- benzyl - 4-pi peridone at a tenperatufé of from about -80C to about -40C to
provi de an al cohol of the formula IX; Rsi HOIX IN Ph 15 c) treating
the al cohol of the formula I X with an acid in a solvent to provide a
hydr oxypi peri g&d'nyl benzyl ami ne of the fornula X WO 2005/ 095385
PCT/ EP2005/ 0016

NH,

HO

N
Ph

as the salt of the acid;

5 d) treating the hydroxypiperidinylbenzylamine of the formula X or its salt with a
concentrated, non-oxidizing acid at a temperature of from about 70°C to about

150°C, followed by alkalinization to provide an olefin of the formula XI;

RY
NH,
2
X1
L

Ph

10
e) treating the olefin of the formula Xl with di-tert-butyl dicarbonate in a solvent in the
presence of a base fo provide a protected amine of the formula Xl

R1

NHBoc
=
Xil
L

Ph




77 RN HOX N Ph as the salt of the acid; 5 d) treating the
hydr oxypi peri di nyl benzyl am ne of the fornmula X or its salt with a
concentrated, non-oxidizing acid at a tenperature of fromabout 70C to

about 150@(# %{dgg%ﬁd by al kalinization to provide an gﬁéﬂz sfafnﬁtmhe Lor nmul a

R NH2 10 e) treating the olefin of the orrru
d| -tgart butyl dicarbonate in a solvent in the presence of a base to
provi de a protected am ne of the formfAa XII RNHBoc XII INPh WO
2005/ 095385 PCT/ EP2005/ 001676 78 wherein Boc is tert-butoxycarbonyl, and
where Ph in the fornulae I X, X, XI and XIl is phenyl, X in the fornul ae
VIl and VIIl is brono or iodo, and RLl' in the formulae VII,

wherein Boc is tert-butoxycarbonyl, and where Ph in the formulae X, X, Xl and Xllis
phenyl, X' in the formulae Vil and VIl is bromo or iodo, and RY in the formulae VI,
VHI, 1X, X, Xl and Xll is as defined for formula V1.

12. A process according to claim 11 for the preparation of 4-[3<(feri-
butoxycarbonylaminomethyl)phenylipiperidine or its salt,

comprising

10  a) treating 3-bromobenzylamine hydrochloride or 3-iodobenzytamine hydrochloride
with 1,2-bis{chlorodimethylsilyl)ethane in a halogenated aliphatic hydrocarbon in the
presence of a tertiary amine to provide the corresponding 1-(3-halobenzyl}-2,2,5,5-
tetramethyl-1 -aza~2,5-disi§acyc|6pentane, where halo is bromo or iodo;

15  b) treating the 1-(3-halobenzyl)-2,2,55-tetramethyl-1-aza-2,5-disilacyclopentane in
an ether with an alkyilithium compound and 1-benzyl-4-piperidone at a temperature
of from about -80°C to about -40°C to provide 1-[3-(1-benzyl-4-hydroxypiperidin-4-
ylbenzyl]-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane;

20 c) treating the 1-[3-(1-benzyl-4-hydroxypiperidin-4-yl)benzyl]-2,2,5,5-tetramethyl-1-
aza-2,5-disilacyclopentane with an inorganic acid in a halogenated hydrocarbon to
provide 3-(1-benzyl-4-hydroxypiperidin-4-yllbenzylamine as the salt of the inorganic
acid;

25 d) treating the 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine with a concenirated,
non-oxidizing acid at a femperature of from about 70°C to about 150°C, followed by
alkalinization to provide 3-(1-benzyl-1,2,3,8-tetrahydropyridin-4-yl)benzylamine; and

e) treating the 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-y))benzylamine with di-tert-

30  butyl dicarbonate in an aliphatic alcohol, ethyl acetate, an ether, a halogenated
hydrocarbon, a mixture of two or more of such solvents or a mixture of one or more of
such solvents with water, in the presence of an alkali metal hydroxide, carbonate or




VITLH, IX;, X, XI and XIl is as defined for formula VI. 5 12. A process
according to claim1ll for the preparation of 4-[3-(tert-

but oxycar bonyl am nomet hyl ) phenyl ] pi peridine or its salt, conprising 10 a)
treating 3“@' sﬁzyl am ne hydrochl oride or 3-iodobengyl (ﬁ 1676
hydrochl ori'de ™ "w 1, 2- bi s(chl orodi net hyl si |l yl) et hane in a halogenat ed
al i phatic hydrocarbon in the presence of a tertiary amne to provide the
correspondi ng 1-(3-hal obenzyl)-2, 2, 5, 52

tetramet hyl - 1-aza- 2, 5-di si |l acycl opent ane, where halo is brono or iodo; 15
b) treating the

1- ( 3- hal sloeheigle)orz tertigrsamine tarsevige 31(1-Reazyk;152.8i6sletrabydPRyiidii-dne in  an
et her wi and 1-benzyl - 4-piperidone at a

t enper atilsbmg?gﬁhlrﬁ% out ngg%{gpabout -40C to provide

1-[ 3-(1-benzyl - 4- hydr oxypi peri di n- 4-

YL oenayhy. & phiodse abeBraiRg T Biblid 176P12 furtidt O Y RASRL I ami &7
1-13-%1- ﬁﬁfﬂﬂuldﬂﬂyﬂﬂohmmbgm(niiansdvqritjrbihazydeﬂer@ez:\fﬁ palladitmesatalystiand-

aza- 2, 5-di |Iac ne . Wth.an_ i nat ed
hydrocar% IPBE %gfgigggﬁpggh%ﬁ\ %h@%ﬂo@x}ﬁ?tgp‘iu&q ﬁl Q’aéﬁﬁ%gt enzyl am ne as
the salt of thelnorganlc acid; 25 d) treatlngthe

3-(1-benzyl -4-h eridi.,n benz a wi th concentr at ed,

non- oxi dl%“hﬁr é %ﬁ'%‘ag?eﬂﬁé'PaP&%&%B‘PW ﬂﬂgﬁgﬂﬁm%@to about 150C,
fol | owed by aI kal i ni zation to provide

3-(1-benzyl -1, 2, 3, 6-tetrahydropy(di n-4-yl)benzyl am ne; and e) treating the
3-(1-benzyl - 1RZ, 3, 6-t et rahydropyri di n-4-yl)benzyl ami ne with di-tert 30
butyl dicar bona al i phatic al cohol, ethyl acetate, an ether, a

hal ogenated hy 0% mi xture of tvvo or nore of such sol vents or a
m xture of one OW’more of such sol vents with water, in the presence of an
al kali metal hyddoxi de, carbonate or WO 2005/ 095385 PCT/ EP2005/ 001676 79

al coholate or g teftiary amype to provide
3- (1-benzyl -1, 2%g; '

10 H

1
—
@D
—
-
Q
=y

<
Q.
=
o

©
<
-
=
>
NN
1

wherein R" is H, F, CFs, OCF3, (C1-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C1-Cs)-alkoxy,
15  (Cs-Cqo)-cycloalkoxy, (Cs-C1a)-aryloxy, di{(C1-Cg)-alkyhamino, di({(Cs-C1p)-
cycloalkyl)amino or di({Ce-C14)-atyl)amino, or a protected derivative thereof or
precursor moiety thereto; and
Boc is tert-butoxycarbonyl,
or its salt,
20
comprising
a) treating a 3-(4-pyridyl)benzaldehyde of the formula XIii,




yl ) benzyl carbam c acid tert-butyl ester. 13. A process according to clains
11 or 12, further conprising treating the amne of 5 the formula XII with
hydrogen in a solvent in the presence of a palladiumcatalyst and in the
presence o Lgd.to provide a conpound of the for i salt.
14. A pr chvg)gﬂ?sgo%astq?]e preparation of a conpound of tﬂ?@#ﬁ%ﬁéﬂf\%ﬁ? R NHBoc
VI 10 H wherein R" is H F, CFs, OCE3, (Cl-C8)-alkyl,

(C3-Cio)-cycloal kyl, 3-nmenbered to 10%0 menber ed het erocycl oal kyl conpri sing
1, 2 or 3 identical or different ring heteroatons chosen from nitrogen,
oxygen and sul fur, (C8-C 4)-aryl, (G-C8)-al koxy, 15 (C3-C10)-cycl oal koxy,
(C6-Cl14) -arylgky, did(Ci -C8)-al kyl)ami no, di((C3-C o)- cycloalkyl)amnno or
di ((C6-C14)-ar Jpo, or a protected derivative thereof or precursor

noi ety thereto; Bb(: is tert-butoxycarbonyl, or its salt, 20
conprising- a) ating a 3-%4- pyri dyl ) benzal dehyde of the fornmula XiIl, WO
2005/ 095385 PCT/ EP2005/ 00167880 R O H X111 ~\ |

=

with hydroxylamine or a salt of hydroxylamine in & solvent to provide an oxime of the

formula XIV or its salf;

XV

N

b) treating the oxime of the formula XIV or its salt with hydrogen in a solvent in the
presence of a palladium catalyst to provide a 3-(4-pyridyl)benzylamine of the formula

10 XV orits salt;

NH,

=
N/

c) treating the 3-(4-pyridyl)benzylamine of the formula XV or its salt with di-tert-butyl
15 dicarbonate in a solvent In the presence of a base to provide a Boc-protected 3-(4-

pyridyl)benzylamine of the formula XV,




N wi th hydroxylam ne or a salt of hydroxylamne in a solvent to provide an
oxinme of the fornmula XIV or its salt; 5 R~ NNOH H XIV N Db) treating the

oxinme of the formula XIV or its salt with hydrogen in a solvent in the

presence o um catalyst to provide a 3-(4-pyr m ne of
Pl ﬂ@ﬂ%ﬁz&%&%&@

the formul a its salt; RNH2 XV Nc) treatin

3-(4-pyridyl)benzyl am ne of the forn‘u%_g XV or its salt with di-tert-butyl
15 dicarbonate in a solvent in the p ence of a base to provide a
Boc-protected 3-(4- pyridyl)benzylam ne of the formula Xvi, WO 2005/ 095385
PCT/ EP2005/ 001676 81 R NHBoc XVI N wherein Boc is tert-butoxycarbonyl;
and 5 d) t r e ng the Boc-protected 3-(4-pyridyl)benzyl am ne of the forrrula
XVl with hydr o N?{B%%l vent in the presence of a platinumcatal yst and

in the presence

XVi

wherein Boc is tert-butoxycarbonyl; and

S d) treating the Boc-protected 3-(4-pyridyl)benzylamine of the formula XVI with
hydrogen in a solvent in the presence of a platinum catalyst and in the presence of
an acid to provide a compound of the formula VI or its salt;

where R" in the formulae XIil, XiV, XV and XVi is as above defined for formula V.

15. A process according to claim 14 for the preparation of 4-[3-(tert-
butoxycarbonylaminomethyl)phenyllpiperidine or its salt,

comprising

5 a)treating 3-(4-pyridyl)benzaldehyde with hydroxylamine or a sait thereof in an
aliphatic alcohol at a temperature of from about 0°C fo about 40°C to provide 3-(4-
pyridyhbenzaldehyde oxime or its sait;

b) treating the 3-(4-pyridyl)benzaldehyde oxime or its salt with hydrogen at a

0 pressure of from about 300 kPa to about 1500 kPa in an aliphatic aicohoi in the
presence of a palladium catalyst at a temperature of from about 20°C to about 50°C
to provide 3-(4-pyridyl)benzylamine or its salt;

c) treating the 3-(4-pyridybenzylamine or its sait with di-tert-butyl dicarbonate in an
3  aliphatic alcohol, ethyl acetate, an ether, a halogenated hydrocarbon, a mixture of
two or more of such solvents or a mixture of one or more of such solvents with water,




an acid to provide a conpound of the fornmula VI or its salt; where R' in
the formulae AIl, XIV, XV and XVI is as above defined for formula VI. 'O
15. A process according to claim 14 for the preparation of 4-[3-(tert-
but oxycarb l,aq0et hyl ) phenyl ] pi peridine or its sal ng 5 a)
treating 39}(51 0%%%?) benzal dehyde wi th hydroxyl am ne oﬁr‘CTa{Elgsig@B{G?\(%er eof in
an aliphatic alcohol at a terrperaturg of from about OC to about 40C to
provi de 3-(4- pyridyl)benzal dehyde ox or its salt; b) treating the
3-(4-pyridyl)benzal dehyde oxi me or its salt with hydrogen at a O pressure

of froma ut 300 kP E) 3,18 a in an aliphatic alcohol in the

pr esencedN® JIGFENFE A ﬁ'r‘rﬁu;‘a e&%‘l y %%@Haﬁm@i@how@mamryzoc to

about 504mireGo Rk OudE!8-(3- QFrdWEhﬂuéérB%kyécﬂd&é?@b 'ébt ? L ¢) treating the
ut ot di ca

3-(4-pyridyl)benzylamne or its salt with di-ter rbonate in an
5 aliphatic alcohol, ethyl acetate, an ether, a hal ogenated hydrocarbon, a

XL et 19 SRS BHEIONEID) Bl Bl Ll Bl B0l 1 °
pr es éhc edlphatiealgphelat arpsessuregbfram |ab@ut ANdmtocabout 60GMKRY ittheor a
tertiaryp ge%;déeoftaopuerm Rétaljsf gidMithEplasaRDe br £R AR © 2o 9 Lot oY

ester; treatin enzy c acid tert-butyl ester
W th hydrogen in a 5 aliphatic al cohol at a pressure of from about 2000

or esence ot BRasek & e flebetBiabELEaRBo i & Re AL "o £ conpound of the

formul a VI Ri NHBoc Vi
R'
NHBoc

vi

Ir=z

10

wherein R" is H, F, CFs, OCF;, (C1-Cg)-alkyl, (C3-C1g)-cycioalkyl, 3-membered to 10-

membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-Ci4)-aryl, (C4-Ce)-alkoxy,
16 (Cs-Cao)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C-Cg)-alkyl)amino, di((C3-C1o)-

cycloaikyl)amino or di({(C¢-C14)-aryl)amino, or a protected derivative thereof or

precursor moiety thereto; and

Boc is tert-butoxycarbonyl,

or its salt,

comprising
a) treating a 3-(4-pyridyhbenzonitrile of the formula XVII,




N 10 H wherein R" is H F, CF3, OCF3, (C -C8)-alkyl, (C3-C o0)-cycloal kyl,

3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical

or different ring heteroatons chosen from nitrogen, oxygen and sul fur,

(Cs-Cid)-a l.z.Ca) - al koxy, 15 (C3-Gi o)-cycl oal koxy. - -aryl oxy,

di ((Gi - C8) %??3%’@5?%%0 di ((C3-G 0)- cycl oal kyl ) ani no %‘?l(’ﬁg“‘g?"ﬂ)“@

di ((C6-Cl4)-aryl)am no, or a protected derivative thereof or precursor

noi ety thereto; and Boo is tert-butox@%arbonyl, or its salt, conprising

a) treating a 3-(4-pyridyl)benzonitrile of the fornmula XVIl, WO 2005/ 095385

PCTI EP2005/ 001676 83 R CN XVII N with hydrogen in the presence of a

palladiunlcata?yst and in the presence of an acid, or with a conplex

hydride, in a s Nt o provide a 3-(4-pyridyl)benzyl amine of the 5

formula XV or i alt; R NHZ XV N Db) treating the

3-(4-pyridyl)be am ne of %ﬂﬁ formula XV or its salt with di-tert-butyl

10 dicarbonate igd _a sol vent the presence of a base to provide a

Boc-protected 3f(2
-~

with hydrogen in the presence of a palladium catalyst and in the presence of an acid,
or with a complex hydride, in a solvent to provide a 3-(4-pyridyl)benzyiamine of the

5 formula XV orits salt;

NH,
XV

\Y

b) treating the 3-(4-pyridyl)benzylamine of thc;: formula XV or its salt with di-tert-butyl
10 dicarbonate in a solvent in the presence of a base to provide a Boc-protected 3-(4-
pyridyl)benzylamine of the formula XVI,

R
NHBoc
XVI

N

15 wherein Boc is tert-butoxycarbonyl; and




pyridyl)benzylam ne of the fornmula XVI, R NHBoc XVI N 15 wherein Boc is
tert-butoxycarbonyl; and IIl WD 2005/095385 PCT/ EP2005/ 001676 84 c)
treating the Boo-protected 3-(4-pyridyl)benzylam ne of the formula XVI with

hydr ogen i pt in the presence of a platinumc < i n the
9’(929&59&9%’3%3 aﬁfﬂ/ﬂ@f»o;@ﬁ‘ﬂvd

presence o an acrd to provide a conpound of the fornula rits salt; 5
where R1 in the formula XV, XVI and XVII is as above defined for formula
VI. 17. A process according to clai 46 for the preparation of 4-[3-(tert-
but oxycar bonyl am nonet hyl ) phenyl | pi peridine or its salt, 10 conprising a)
treating 3-(4-p¥ridyl)benzonitriIe wi th hydrogen in the presence of a

pal | adi Ufhtreaiing thesBogrprojeqied Sddmyridylbenayiaains ef the fomu bwilbout 6000 kPa

in an alg | Ci ' i ' j wat er, or
W th o GO IR i oSttt  pirf S gl e Brodln A

t enrper at@n acidfo prayidebernpeund of the famul0\d ortits se; pr ovi de
3-(4-pyridyl)benzylamne or its salt; b) treating the
3-(4-pyridyl)benzylamne or its salt with di-tert-butyl dicarbonate in an
al i pHat iwhere®hiolthe formyla XXk and XVl & deabove defihed iordoretllayiir ocar bon, a

m xture of two or nore of such solvents or a mi xture of one or nore of
such solvents with water, 20 in the presence of an al kali netal hydroxide,
car bonat ¥ . & pratessharcatdingto alaitrett forthe preparation bb48-geitde

3- (4-pyri dyl ) benzyl car bami ¢ aci d.tert -buty ©and c) treating th
- (- py g pREROYRE IR DR ER SednteYHs R or i th hydr ogen 1n an

10 comprising
a) treating 3-(4-pyridyl)benzonitrile with hydrogen in the presence of a palladium
catalyst at a pressure of from about 2000 kPa to about 6000 kPa in an aliphatic
alcohol or a mixture of an aliphatic alcohol and water, or with a complex hydride in an
aliphatic alcohol or an ether, at a temperature of from about 0°C to about 50°C, to

15  provide 3-(4-pyridyl)benzyiamine or its salt;

b) treating the 3-(4-pyridyl)benzylamine or its salt with di-tert-butyl dicarbonate in an
aliphatic alcohol, ethyl acetate, an ether, a halogenated hydrocarbon, a mixture of
fwo or more of such solvents or a mixture of one or more of such solvents with water,

20  in the presence of an alkali metal hydroxide, carbonate or alcoholate or & tertiary
amine, to provide 3-(4-pyridyl)benzylcarbamic acid tert-butyi ester; and

¢) treating the 3~(4-pyridyl)benzylcarbamic acid teri-butyl ester with hydrogen in an
aliphatic alcohol at a pressure of from about 2000 kPa to about 6000 kPa in the

25 presence of a platinum catalyst and in the presence of an acid.

18. A compound of the formula Vi,




al i phatic al cohol at a pressure of from about 2000 kPa to about 6000 kPa in
t presepce of a plati num catalys In the presence of  an ' 18.
Aﬂgg%%éﬁﬁgﬁ%@ﬁ?he formula VIII, ﬁﬁﬁﬁégﬁﬁﬂg6/01 /2006, CLMSPAMD Egigg$79§ég
85 RNSIi VIIl X wherein R' is H F, CF3, OCF3, (G -C8)-alkyl,
(C3-Clo)-cycl oal kyl, 3-nenbered to 10- nenbered heterocycl oal kyl conpri sing
1, 2 or 3 identical or different rings5 heteroatons chosen from nitrogen,
oxygen and sul fur, (C6-Cl4)-aryl, (G -Ce)-al koxy, (C3-GC o)-cycloal koxy,
(C6-C14)-aryloxy, di((C-C8)-al kyl)amnno, di((C3-C,0)- cycloal kyl)am no or
di ((Ce-C14) - wyl)anino\ or a protected derivative thereof or precursor

.noi ety theret's }s brono or iodo; the conpound 1-(3-bronobenzyl)-
2,2.5.5 tetra “azp- 2, 5-di sil acycl opent ane bei ng excluded. 10 19. A
conmpound accor

1- (3-1 odobenzyl)
conpound of theXormula IX, 15 R ,Si SiJ HOIX

t ogptai m 18 whkﬁr is
2,2/%,5-tetranethyl - 1-aza-2,5-disilacycl opentane. 20. A
I N

wherein R" is H, F, CF3, OCFs, (C4-Csg)alkyl, {Cs-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycioalkyl comprising 1, 2 or 3 identical or different ring
5 heteroatoms chosen from nitragen, oxygen and sulfur, (Cs-C14)-aryl, {(C4+-Cg)-alkoxy,

(C3-C1o)-cycloalkoxy, {Ce-C14)-aryloxy, di((C+-Ca)-alkyl)amino, di{{Cz-Cio)-
cycloalkyl)amino or di{{Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and X' is bromo or iodo; the compound 1-(3-bromocbenzyl)-
2,2,5 5-tetramethyl-1-aza-2,5-disilacyclopentane being excluded.

10
18. A compound according to claim 18 which is 1-(3-iodobenzyl)-2,2,5,5-tetramethyl-
1-aza-2,5-disilacyclopentane,

2Q0. A compound of the formula IX,
15

HO /
1X

Ph

wherein R" is H, F, CF3, OCF3, {C1-Cg)-alkyl, (C3-C1o)-cycloalkyt, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

20 heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C1p)-cycloalkoxy, (Ce-Cra)-aryloxy, di({C4-Cg)-alkyl)amino, di({{C3-C1q)-
cycioalkyl)amino or di{{Ce-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl.

1 AMENDED SHEET 2910912005




"Ph wherein R' is H F, CF3, OCF3, (d-C8}alkyl, (C3-Clo)-cycloalkyl,
3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring 20 heteroatons chosen from nitrogen, oxygen and sul fur,

C6- C14 ,£8) - al koxy, C3-Ci | oal k | 1
<(1I| ((G - )C8$wq%< ?(ﬂ%m nZ) ad| ?2(3(133 CI( 0) - c%l ggfk??) a(r)nxxo %@Eﬁa&)ﬂmw o

di ((C6-Cl4)-aryl)am no, or a protected derivative thereof or precursor
noi ety thereto; and Ph is phenyl. AVERDED SHEET 29 69/2005: WD 2005/ 095355
PCT/ EP2005/ 001676 86 21. A corrpound according to claim20 which is
1-[3-(1-benzyl - 4- hydr oxypi pe(di n-4-

y1 ) benzyP}-A compound agqosging kg slaim 39 shichds Ar[§1(ﬂzb@yéyfdbbyﬂrmlper@m*4-A

Com R ey M Bt 11 €%

het er ocycl oal kyl conprising 1, 2 or 3 |dent| cal or different ring 10

het er oat gg\%%m%%&% ?6rHu? oxygen and sul fur, (C6-Ct4)-aryl,

(C1-CB) - -CycC oal koxy, (C6-Cl4)-aryl oxy,

di ((@-C8)-al kyl)am no, d| ((C3-Clo)- cycloal kyl)am no or

di ((C6-C, 4) -a[b"?“ )am no, or a protected derivative thereof or precursor

noi ety theretdy_and Ph is phenyl, or its salt. 15 23. A conpound accordi ng
to claim22 whi { ﬁéL benzyl - 4- hydr oxypi peri di n-4- yl)benzyl am ne or
its salt. '

HO
X

Ph

wherein R" is H, F, CFa, OCF3, (C4-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

10 heteroatoms chosen from nitrogen, oxygen and suifur, {Cs-C14)-aryl, (C1-Cg)-alkoxy,
{C3-C10)-cycloalkoxy, (Ce-Cis)-aryloxy, di((C+-Cs)-alkylyamino, di((Cs-C1o)-
cycloalkyl}amino or di((Ce-C14)-arylyamino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salf.

15  23. A compound according to claim 22 which is 3-(1-benzyl-4-hydroxypiperidin-4-
yl)benzylamine or its salt.

24. A compound of the formula Xi,

1!

NH,

20 Ph




24. A conpound of the formula XI, R NH2 XI IN 20 Ph WO 2005/ 095385
PCT/ EP20051001676 87 wherein R' is H, F, CF3, OCF3, (G -Ce)-alkyl,
(C3-Cto)-cycl oal kyl, 3-nenbered to 10- nenbered heterocycl oal kyl conpri sing

1, 2 or 3§ or different ring heteroatons ch HiRMLd rogen,
oxygen and@%@gﬂg%s?% Cl4)-aryl, (C7-C8)-al koxy, % 2§ )gl;)/cl(oal koxy,

(C6-C14)-aryloxy, di((CG-Ca)-al kyI )am no, di ((C3- Clo) cycl oal kyl )am no or
di ((C6-C14)-aryl)am no, or a protect derivative thereof or precursor

noi ety thereto; and Ph is phenyl, or its salt. 25. A conpound according to
claim?24 which is 3-(1-benzyl-1, 2,3, 6-tetrahydropyridin- 10

4-yl )benzyl amne or its salt. 26. A conpound of the fornmula XIl, R NHBoc

Xl IN 1 rel .
(C3-Cto)- E%c'ncl)gl K&H FB@Frrg%%?aegh tdgg)lo ﬁégg@? g@t:a]atkgﬁb ﬁ%‘:ﬁgg el?y corrprl si ng
1, 2 or memperad r@%temsvcldafkyl@ommsmgrigZ Qﬁ&léelﬁimﬂbﬁ%dlﬁ'ﬂ@gémg rom ni trogen,
oxygen . | koxy,
(2 ey o RArE chied okt hifbiokhy oyl B s {0 et CCRCofiRoRY:
5 (Ca-Cw)-cycloaIkoxy, (Cs-C14)-aryloxy, di((C+-Cs)-alkylyamino, di{(C3~C1g)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt.

25. A compound according to claim 24 which is 3-(1-benzyl-1,2,3,6-tetrahydropyridin-
10  4-yhbenzylamine or its salt.

26. A compound of the formula XIi,

1'

NHBoc

\ Xl

Ph

15
wherein R" is H, F, CFa, OCF3, (C1-Cg)-alkyi, (C3-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C1-Cg)~alkoxy,
(C3~C1o)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C1-Cs)-alkyl)amino, di({Cs-C1o)-

20 cycloatkyDamino or di{(Cs-Cia)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; Boc is teri-butoxycarbonyl; and Ph is phenyl, or its salt.

27. A compound according to claim 26 which is 3-(1-benzyl-1,2,3,6-tetrahydropyridin-
4-yhbenzylcarbamic acid teri-butyl ester or its salt.

25
28. A compound of the formula XIV,




20 cycl oal kyl)am no or di((Ce-Cl4)-aryl)am no, or a protected derivative
thereof or precursor noiety thereto; Boc is tert-butoxycarbonyl; and Ph is
phenyl, or its salt. 27. A conpound according to claim 26 which is

3-(1- benzy tetrahydropyridin- 4-yl)benzyl car rt-butyl
ester or |t§]7§)§17"?53§§5 28. A conpound of the fornula Xl g 76895385
PCT/ EP2005/ 001676 88 N-CH RL H XIV N wherein Rlis H, F CF3 OCF3,
(C1-CB)-al kyl, (C3-G o)-cycl oal kyl, 38fenbered to 10- 5 nenbered

het er ocycl oal kyI conprising 1, 2 or 3 identical or different ring

het er oat ons chosen from nitrogen, oxygen and sul fur, (C6-Cl4)-aryl,
(C1-C8)-al koxy, (C3-d o0)-cycloal koxy, (Cb-C14)-aryl oxy,

di ((C1l-C8)-al kyl yam noonl ((C3-Clo)- cycl oal kyl)am no or

di ((C6-Cl14) - ahl ) am NG, or a protected derivative thereof or precursor
noi ety thereto,Nor itls salt. 10 29. A conpound according to claim28 which
I's 3-(4-pyridyl) alldehyde oxinme or its salt. 30. A conpound of the
formula Xv, 15 H2 XV

XV

\

wherein R" is H, F, CF3, OCFs, {C1-Cg)-alkyl, (Ca-C1o)-cycloalkyl, 3-membered to 10-

5 membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and suifur, (Ca-Cys)-aryl, (C1-Cs)-alkoxy,
(C3-Cro)-cycloalkoxy, (Cs-C1a)-aryloxy, di((C+-Cs)-atkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di{(Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto, or its salt.

10

29. A compound according to claim 28 which is 3-(4-pyridyl)benzaldehyde oxime or

its salt.

30. A compound of the formula XV,
15

R
NH,,
R XV

\!

wherein R" is H, F, CF3, OCFs, (C1-Cg)-alkyl, (C2-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring

20 heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C1-Cs)-alkyl)amino, di{(C3-C1q)-




N wherein R' is H F, CF3, OCF3, (Cl-CB)-al kyl, (Cs-C10)-cycl oal kyl,
3-nmenbered to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3 identical
or different ring 20 heteroatons chosen from nitrogen, oxygen and sul fur,

(CB-Cl14)-a 1:,CB) - al koxy, (C3-Clo)-cycl oal koxy, y! oxy,

di ((CL- CB)wqﬁy '?am o, di ((C3-Clo) WD 2005/ 095355 b AR O
cycl oal kyl )am no or di ((C6-Cl4)-aryl )§§1 or a protected derivative

t hereof or precursor noiety thereto rits salt. 31. A conpound accordi ng
to claim30 which is 3-(4- pyridyl)benzyl amne or its salt. 5 32. A
conpound of the farmul a XV ﬁlHBcXVI N 10 wherejn R'" is H F, CF3,
OCF3, - ( CPyaiegkibaying of di{CerCy)-aybaminox o1 2 peathileg dedyriive thereoftmber ed

het er ocy }é&%l‘%ﬁ;ﬂn é,-giong”ieséﬁ or 3 identical or different ring
het eroat osen om ni trogen, oxygen and sul fur, (C6-Cl4)-aryl,

(C -Ca)-al koxy, (C3-Clo)-cycloalkoxy, (Ca C 4)- aryI oxy,
di ((Cl- g%i)ﬂlchr\’ﬁkgaﬁﬁﬂ BborGih§ ¢S-SmfiTBo whi 9%' @ [Ry}lﬁ BEhz I%\ ine or Iisssalt.

di ((C6- aryl)am no, or-a protecte er| the e pr ecur sor
nmoi et§ thereto; and Boc is tert-but oxycar bonyl, or its salt 33. A conpound

accordi ”82 cs'lnﬂ’mdzéﬂg%lf&ﬁ‘d'éx‘?"(ll pyri dyl )benzyl carbamc acid tert- butyl

ester or conpdund of the formula Vb, O Br

R"

NHBoc

| XVi

=
g
N

10 wherein R" is H, F, CFa, OCFs, (C1-Cg)-alkyl, (Ca-C1o)-cycloalkyl, 3-membered to 10-
membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C1-Cg)-alkoxy,
(Cs-Cio)-cycloatkoxy, (Ce-Cra)-aryloxy, di((C4-Ce)-alkyl)amino, di((C3-C1)-
cycloalkyl)amino or di((Cs-C1a)-aryl)amino, or a protected derivative thereof or

15  precursor moiety thersto; and Boc is tert-butoxycarbonyl, or its salt.

33. A compound according to claim 32 which is 3-(4-pyridyl)benzylcarbamic acid tert-
butyl ester or its salt.

20 34. A compound of the formula IVb,

Q
O, _Br
NHBoc N\

Vb




NHBoc N IVb R WD 2005/ 095385 PCT/ EP2005/ 001676 90 wherein R' is H, F,
CF3, OCF3, (Cl-Cs)-alkyl, (C3-Co)-cycloalkyl, 3-nenbered to 10- nenbered
het er ocycl oal kyl comprising 1, 2 or 3 identical or different ring

het er oat o rom ni trogen, oxygen and sul fur, (
(G -C8)- arﬁv&.cxiégg@%é G 0) - cycl oal koxy, (CB-Cl4)- aryI OX@r/ﬁJzﬁ‘()am@fsyé

di((CG-C8)-al kyl)am no, di((C3-Clo) 5 ycI oal kyl )am no or
di ((Ce-Ca4)-aryl)am no, or a protect eg derivative thereof or precursor
noi ety thereto; and Boc is tert-butoxycarbonyl, or its salt. 10 35. A

d 4
oot by AP BB BBy 5 e (T C e ot o(clfcéﬂaé!ﬁ’éaﬁ TeMbErRtoS- 36,
The use nfen‘mecmmyelsamiﬁmdnmﬂisiﬂg ﬁwor@lﬂeﬁfcatbﬁﬁiﬁérel@nh@ 35 as an
mterrredh or the rfea tlonofaco teforrrulal,lSRz
Nz N B héetathe BiSsdH (75 aitaged, SiyeRn Snd ulfe St By Srta-alkosgrol oal kyl
3- menber (G ftiodRoP (T Aslah bt emi%w)arﬁwm(mm@l 2 or 3

i dent j cal erent rin et er oat ons hosen fromnit rogen, oxygen and
sul f @Qaéﬁw?m%f dif(ep- %@)ﬂw%lﬁy org wi@t%q defuative thesssf or

(C6 C14) %M#s’é%ho@iyﬂ{e%tooe) al kyl)am no, di ((C3-C,0)- cycloalkyl)am no or
d|((06(,P Yam no; and
an Boc |s tert-butoxycarbonyl,

or its salt.

10  35. A compound according to claim 34 which is 4-[3-{tert-
butoxycarbonylaminomethyl)phenyl]-1-[5-bromo-2-furanoyljpiperidine.

36. The use of a compound as claimed in any one of claims 18 to 35 as an
intermediate for the preparation of a compound of the formula |,
15

R2

NH, N \ /)

wherein
R'is H, F, CFs, OCFs, (C4-Cg)-alkyl, (C3-Cio)-cycloalkyl, 3-membered to 10-

20 membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cs-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C1g)-cycloalkoxy, (Ce-Ci1a)-aryloxy, di((Ci-Ce)-alkylyamino, di((Cs-C1q)-
cycloalkylyamino or di{(Ce-C14)-aryamino; and
R’ is H, F, CFs, OCF3, (C1-Ce)-alkyl, (C5-Ci0)-cycloalkyl, 3-membered to 10-

256 membered heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, {Cs-C14)-aryl, 5-membered to
10-membered heteroary! comprising 1, 2 or 3 identical or different ring heteroatoms




R2is H F, CF3, OCF3, (g-C6)-alkyl, (C3-C o)-cycloal kyl, 3-nmenbered to
10- 25 nenbered heterocycloal kyl conprising 1, 2 or 3 identical or
different ring heteroatons chosen fromnitrogen, oxygen and sul fur,

(C6- C14) - akyg 2000g09mgbered to 10-nmenbered heteroaryl cpapkpsdsificks 2 or 3
identical or different ring heteroatons WO 2005/ 095385 PCT/ EP2005/ 001676
91 chosen from nitrogen, oxygen and sgulfur, (C1-C8) - al koxy,

(C3-C10) - cycl oal koxy, (C5- Ci14)-aryl oxy, 5-nmenbered to 10-nenbered

het er oaryl oxy conprising 1, 2, or 3 identical or different ring

et e 0o 0 TS bS8 sl oAb i) prlotiony, e
di (( Cs- Ct4)-atyizky, Srnembefeddo f0trRembéied heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,
di((C,-Cg)-alkyl)amino, di-((Cs-C1o}-cycloalkyl)amino or di((Ce-C14)-arylyamino;
5 orits salt.




