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Process for the preparation of tryptase inhibitors

This invention is directed to processes for the
w@e@sarsasi on of conpounds which are useful as PCPPRST001676

inhibitors, to internedi ates useful in the preparation

of such conpounds, to processes for the preparation of

such internedi ates, and to the use of such

i nternedi ates for the preparation of such conpounds.

Background of the invention Mast cell nediated

Processffoathrpieparaigioeh ingrase inhibitarsi cul ar asthma, are a

grow ng public health concern. Asthma is frequently
characterized by progressive devel opnent of

This |hy9|etliorf Bdimrted ptessed fur the pté(}ﬁz&aﬁ@ﬁi obcompbund® which are
both i mrunos&atm fic. all eralens an eneral i zed chem cal

usefubas GipiaseanhBNOR o Intarmesiaias.usatul InHibe sreraratien of such

comp%ﬂhaé‘,t Orﬂref;% LN H}Léa o %%W gﬁ%ﬁﬁqégégﬁie{&@atég Band to the use of

such mtemerﬂlates fbhmeamaplamtiammfasm:hmummmdm smoot h nuscl e
ti ssues of bronchi. These | eukocytes initially becone
activated by the binding of specific inhaled antigens

Back%t%uhﬁ%f'tﬁ@lrf\:%ﬁﬁﬁﬁors and then rel ease a nunber of
hem cal nediators. For exanple, degranul ati on of nast

cells leads to the rel ease of proteoglycans,

| f B, ch t ta
Mast Rgl BiEaR G infnineiory HoRifioDe. Bdetler SR e R drouing
publiSheslfficoRcdrAcAShPia BStréquisftlyhalactefizey b?%r@g}@séﬁet he

maj or secretory
development of hyper—responsweness of the trachea and bronchi to both
immunospecific allergens and generalized chemical or physical stimuli, which lead to
the onset of chronic inflammation. Leukocytes containing IgE receptors, notably mast
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, and tryptase, which results in

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
(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).

As a result, 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.
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protease of human mast cells. Tryptase has been
inplicated in a variety of biological processes,
w0 pb0el3sy degradati on of vasodilating and PCT/EP2005/001676

bronchor el axi ng neur opepti des (Caughey et al., J.

Phar macol . Exp. Ther 1988,, 244, pages 133- 137

Franconi et al., J. Pharnaca Exp Then, 1988, 248,

pages 947-951 ; "and Tarn et al. , Am J. Respir. Cel

Mol . Biol., 1990, 3, pages 27-32) and nodul ation of
Tlmn@rmﬁahmdlat@@mgmﬁggh bmmw -8 £k iandwnayalso be useful

in trefing ot prevehng alléfER ingte: o WrisBRSFE (Citn Tt AR 1008,

28, pagds 22@12I23mnﬂ@hma@vrﬁcmél rﬁnséasee(s €. Bascﬁbffeem g:ll er
Inion in scovery and Devel o

. Current q
Histonaiofody, THRBC25. AeSies 5] 3haeon BB 4A paURkbHRe Foak s

B . A

Clin. I;Bme\?f)l J 1990, &i; pages B4p¢(g¥a’mpkmgemhatﬁisqgc éJaNilgillid) et 41S.Br. J.
Dermih. 365y, 156 pagasd 57 Dot Shis & Cofelob oF sbeAnn.

Rheu?H Dis H19b8ps4 %W519'-8§§) o%&:oa%@i%% (Ff(.é%ggﬂ%%é@ﬁ! §. Pathol.,

Naukkar 1 nen Der mat o
1998,2% pEage L 1344), goaly, arttlmtjsu neeurmataid spéndylitis aand diseakes of joint
I din. Inmmunol., 1990, 86, pages 34-40),

. J. Alle
cartilage, ‘?%"‘H‘g%ﬂatltls (A Jarvikallio et al., Br. J.

Dermatol ., 1997, 136, pages 871-877), rheurrat oi d
arthritis (L.C Tetlow et al., Ann. Rheum Dis., 1998,
In addjtion grypiese hes Hesn sheuretoa apotent mitogen Budikrehlasts,

cuoo 5 ROV PO e bt

diseab®$ (Ruésy & dlage Cligsinvest.] 9991, 88, pages 493-499).

Therefore, tryptase 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.

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).

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

tissue, respectively.

Therefore, tryptase inhibitors are regarded as useful in the treatment or prevention of
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,
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In addition, tryptase has been shown to be a potent
m togen for fibroblasts, suggesting its involvenent in
wo b@sped3gdbnary fibrosis in asthnma and i nterstiPCHEP100510P1676
di seases (Ruoss et al., J. din. Invest., 1991 , 88,
pages 493-499). Therefore, t3rypt ase inhibitors are
regarded as useful in treati*ng or preventing fibrotic
conditions (JA Cairns, A F. Walls, J. din. Invest.,
1997, 99, pages 1313-1321) for exanple, fibrosis,
pages 2V 82-2ddPhemulsiplenssiaiogis (Mbr Sieindoff ehalr, Natr Meds(N. Y.), 2000, 6,

IChi i b S LRl ad _hypertrophic
pagegggﬁgi_%x%q F{tilcotﬂg%llsﬁnc{?%%é@nfﬂﬁﬁs?ﬂm% are regarded
as useful in treating or preventing nyocardi a
infarction, stroke, angina and other consequences of
Compgungsaf fpranwail c pl ague rupture (M Jeziorska et al.
J. Pathol., 1997, 182, pages 115-122). Tryptase has
al so been discovered to activate prostronel ysin that
in turn activates col | ageps thereby initiating the
destruction of cartil age dfRT i odont al connecti ve
ti ssue, respec?ively. efore, tryptase inhibitors
a ne in the treatnment or prevention
\Y di sease, diabetic
7 and tunor growth (W. Beil et al., Exp.
., 1998, 26, pages 158-169). Also, tryptase
tors are regarded as useful in the treatnent of
angphyl axis (L.B. Schwarz et al., J. din. Invest.,
1995, 96, pages 2702-2710), nmultiple sclerosis (M
Stei nhoff et al., Nat. Med. (N Y.), 2000, 6, pages

151-158), peptic ulcers and syncytial viral
have pgen dis d as being useful as tryptase inhibitors, for example, in

WO 01/90101 and WO 2004/060884 (international patent application
PCT/US2003/040653). Processes for preparing compounds of formula | are also

disclosed therein, however, they suffer 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
avoid the hazards of the prior art processes.

Summary of the invention

This invention is directed to processes for the preparation of compounds of formula I,

NH, N\
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Conpounds of formula | have been disclosed as being
useful as tryptase inhibitors, for exanple, in WO
wW@®@12009091385 and WO 2004/ 060884 (i nternati onal parE&IEP2005/001676

appl i cati on PCT/ US2003/040653). Processes for

preparing conpounds of formyla | are al so di scl osed

t herein, however, they suffer from substantia

drawbacks and hazards, in particular when it is

desired to prepare a conpound of the fornula | on a

| arge scal e. The present invention provides
Whemgﬁvantageous processes which are useful in the

eparation of conmpounds of the formula | and allow to

R'is HVFf CHIEOOR, (T RBkRaky, emgc}ammadnwmmmaem‘d foht0-

rior art processes. Sunma the invention This
member@émﬂt@r@cygloa|kwbe@r§erlwagp1r &@rs%@m'sa emdifferesb sngt i on

vt GBI 584 b OFEEAE ol oy, 0 oo,

(Cs-Che)- @?baWE(@CM*W?KYCm(@N@é) ajk’!{f)ammbﬂdl(ms-‘fzm‘)‘r 3
i ca ent rin eroat ons chosen from
CYC|°%|ﬂY|$‘H§EW° “g‘@fé‘aiﬁ‘a%)@“ﬁ'ﬂ -Cl4)-aryl,

i E: B 00 6L ?ﬂéﬁfﬁ*%‘vg’rﬁ-,%?mbemd fo 10

membbr@d@&tmyelanI cathpsisingri, 2o ideinticalberdifferent ring

heterJggt)omsk%c} e@cﬂor&igt;om@gggmandgsq@w (314 %%0 -membered to

10-mERBRAS L Helepd R PEMRPAShEI, 208 PIdetitiBdl dr diffef®nt Aing heteroatoms
Identical or different™rin

chosen from nitrogen, oxygen and sulfur, (C4-Cg)-alkoxy, (C3s-C1g)-cycloalkoxy, (Ce-

C14)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3

identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,

di((C4-Cg)-alkyl)amino, di-((C3-C10)-cycloalkyl)amino or di((Ce-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
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

compound of the formula |,

NH, N \ /
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het er oat ons chosen from ni trogen, oxygen and sul fur,

(C6-Cl4)-aryl, 5-nmenbered to 10- nmenbered heteroaryl
w@eoopodssng 1, 2 or 3 identical or different rPCEP2005/001676

het er oat ons chosen from ni trogen, oxygen and sul fur,

(C1-C8) - al koxy, (C3-C10)-cyd oal koxy, (Ce- G

4) -aryl oxy, 5-nenbered to 10-nenbered heteroaryl oxy

conprising 1, 2, or 3 identical or different ring

het er oat ons chosen from nitrogen, oxygen and sul fur,

di ((C 1-C8)-al kyl )am no, di-((C3-Clo)-cycl oal kyl )am no

wher&h di ((C6-Cl4)-aryl)am no; and their salts. This
i'nvention also relates to internedi ates useful in the

lis pr FpﬂFa,t OQIFsofCPOJapalkyd$C§LC18)O¢yﬁlbélk |; 3ieberRPRe0-
paration of such internmedjates, and to the

meme%rsdd?etgﬁo@ucsqaikaa ROPEF S @ro&wq;]t@pbemnﬁ@rersmnsuch
heter?é’m&%erﬁéﬂ |ﬁgg Bh'a‘?ﬂ élflfutrh@gv@\’zré?% {;(’% aalkoxy,

St aspec the |nvent| on

(Cs-Cﬁa)Fcyblwllﬂwwpé@@OmFarvfoxa, dl@(l@aeﬁlé)@blwl)ammf di((C4-8+d)-
(C1-C8) - al kyl,

CVCIO?@S@TUBO E&%‘K@%Vfar@gﬁ%‘ﬁﬁeﬁ% to 10- membered
2is PleFeC‘P%YO'cﬂ%' gach)ggrg n Cﬁagge}]&?kﬁ 3 458hbERld 7 10-

differént rin rom ni trogen,
membmpgd‘letam:yslolafhyl ;:omp‘ﬁsmgzn) 2o01y3 jdenditalcs) diffekemt ying

B L AT AT L A—r
10-méinbefedhétfdargl ¥ompHsiRg:1, 216t 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, (C4-Cg)-alkoxy, (C3-C1g)-cycloalkoxy, (Ce-
C14)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,
di((C4-Cg)-alkyl)amino, di-((Cz-C10)-cycloalkyl)amino or di((Cs-C14)-aryl)amino;

or its salt,

comprising the steps of
a) treating a phenylethynyisilane compound of the formula I,

Z
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
thereto, in a solvent, such as an aliphatic alcohol or a mixture of an aliphatic alcohol
and an ether, for example methanol or a mixture of methanol and tetrahydrofuran,
with an alkali metal hydroxide, carbonate or alcoholate or an alkaline earth metal
alcoholate, to form a solution of a phenylethyne of the formula III;
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R2 is H F, CF3, OCF3, (d-C‘-alkyl,
(C3-C10) - cycl oal kyl, 3-nenbered to 10- nenbered
whedosnesyt| oal kyl conprising 1, 2 or 3 identi cedT/BP2005/001676
different ring heteroatons chosen from nitrogen,
oxygen and sul fur, (C6-Cl4)aryl, 5-nenbered to
10- menber ed heteroaryl conppising 1, 2 or 3 identica
or different ring heteroatons chosen from nitrogen,
oxygen and sul fur, (Cl-C8)-al koxy,
(C3-C10) - Vcloalkoxy, (C- G 4)-aryloxy, 5-nenbered
_ enber ed heteroaryloxy conprising 1, 2, or 3
cal or different ring heteroatons chosen from
ni gen, oxygen andl sul fur, di ((C 1-C8)-al kyl)ami no,
di - (((G238- Clo) - cycl oal kyl )yam no or di ((C
6-Cl4f*aryl)am no; or its salt, conprising the steps
of a) treating a phenyl ethynyl sil ane conpound of the
formula I'l, wherein Gis trinmethylsilyl,
and triethylsilyl, tri-isopropylsilyl, or
dipethyl -tert-butylsilyl, and R is R2 as defined
b) corabiiing é\e iesulfingrssiutianedf themhanylellynewith ¢ casppound of the
ursor noiety thereto, in a solvent, such as an
formug ﬁghati c al cohol or a mxture of an aliphatic al cohol
and an ether, for exanple nethanol or a m xture of
nmet hanol and tetrahydrofuran, with an alkali neta
hydr oxi de, carWonate or al coholate or an al kal i ne
e met d@ %, to forma solution of a
p Gt yne) of \hd formula I11;and b) conbi ning the
re i ution of the phenylethyne with a conpound
of

R"

wherein X is bromo or iodo, R" is R" as defined above or is a protected derivative
thereof or precursor moiety thereto, 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 forma -
protected compound of the formula V,

R?

NHBoc N \
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formula IV, wherein X is brono or iodo, Rl' is Rl as

defi ned above or is a protected derivative thereof or
wWEe@s9s8F noi ety thereto, and Boc is PCT/EP2005/001676

tert-butoxycarbonyl, in the presence of a honbgeneous

pal | adi um catal yst, a cuproys salt, and a hindered

amne in a solvent, such as an ether or a m xture of

an ether and an aliphatic al cohol, for exanple

t.etah f uran, or a,m xture of tetrahydrofuran and
wher %Hla@%f F*Qt%ef%‘rw%i?éf sepeciiely Aedefinedsabavesor areraipeptected

ety HORCE ok 83Emy cFL aABES2, BISRAGH Kb rr v

salt. or precursor noiety thereto, and Boc is
tert-butoxycarbonyl, or its salt. Particul ar
enbodi nents of this first aspect of the present

ParticuR¥ @Mbiinhgs bNPRenirdhas5edt oPthe ﬁ%éééﬁ‘?fﬂ%'nﬁbh 3é|r% those wherein
and/or X is brono, and/or the hohogeneous pall"adi um
G is triraethyailyl, iamdfer X iﬁdbnumw,la)ﬂﬁi/@(theihmmgénﬂmsmailla_d)u(;n gatalyst is
, ' . d/ t |t IS copper odi de,
patladitihbH oA Bhotalinl GuHe e fectibfans a%&beeﬁ o
(riedit ' | mifPRGHelhyRithidgs for further
COppe?emvglapg'?d/tgﬁéﬁ?g?ggrﬁcgiycar Egr:?/l ar oﬁ% fromthe

protected conpound of the fornula V and, if applica
A speffpFent Al &R Ek BERIES I RSB e e
butoxysarbdhyl greie frof2thd protectedRerpduRt dfiiRe FOHMtA & dnhdYf applica-
ble, resrrtu;ivna(iI %% gny 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
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

or an ether such as isopropanol, to provide a compound of the formula | or its salt.
A second aspect of the present invention provides a process for the preparation of 4-

[3-(aminomethyl)phenyl]-1-[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine, i.e., the
compound of the formula la,

NH, N \ / F
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procedures, in a solvent, for exanple an aliphatic
al cohol or an ether, to provide a conmpound of the
wo e0sd383 or its salt. Another special enbodi PERNEPHD5/001676
this first aspect provides for renoval of the
tert-but oxycarbonyl group fromthe protected conpound
of the fornmula V, in partlcglar froma conpound in
which R1' and R2' are Rl and R2, respectively, in the
presence of an acid, in particular a physiologically
or its aaléept abl e aci d, for exanpl e net hanesul fonic acid, in
a solvent, for exanple an aliphatic alcohol or an
ether such as i sopropanol, to provide a conpound of
Compf@mgftﬁérﬁérﬁs of or its sal t. A second aspect of t he
resent invention provides a process for
a) tre@mgpa.Qaﬂquﬁpbqenydethynylsnyl compound of the formula IIa
[ 3- (am nonet hyl ) phenyl ] -1-[5-(2-fl uorophenyl et hynyl ) -2
-furanoyl ] pi peridine, i.e., the conpound of the
formula laiG laor its salt, conprising the steps of a)
' a 2-fluorophenyl et hynylsilyl conpound of the
a Ha, wherein Gis trimethylsilyl,
| silyl, tri-ligopropylsilyl, or
dinethyl-tert-butylsilyl, in a solvent, such as an
al i phatic alcohol or a mxture of an aliphatic al coho
and an ether, for exanple methanol or a m xture of
wheréiﬁ@%ﬁﬁhwe’%ﬂﬂsﬂﬁtﬁ@ i9f, l#ﬁ-@ébpr&b#lﬂnﬁ”o@&hh@thyll’fﬁﬁ%utylsnyl ina
droxi de, carbonate€ of al e ‘or an al kal
solveretasuch astanl alighatip @leahe| of awnmamfanvalmapoamwand an ether,

for ex%%r S H1aettﬁanc§] or at r%&uré oft meI n&! 8nd ?l tlrjél%ycaqro%ran 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

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

NHBoc N" 7\ J

IVa

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-(teri-
butoxycarbonylaminomethyl)phenyl]-1-[5-(2-fluorophenylethynyl)-2-
furanoyl]piperidine, i.e., the compound of the formula Va,
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fl uorophenyl et hyne; and b) conbining the resulting
sol ution of 2-fluorophenylethyne with a conmpound of
wao b@spesul a | Va, wherein X is brono or iodo, BCOHEB®E5/001676
is tert-butoxycarbonyl, in the presence of a
honmogeneous pal | adi um catal yst, a cuprous salt, and a
hi ndered amne in a solvent, such as an ether or a
m xture of an ether and an aliphatic al cohol, for
exanpl e tetrahydrofuran or a m xture of

tetrahydrofuran and neth to form
4-[3-(tertbutogycarbonyl nmet hyl)

phenyl ] -1-[5-( en | et hynyl) - 2-

f (NHBey! 11 PRI i [ , Ft he compound of the fornula
Va, wh ' [ rt but oxycar bonwa Particul ar

enbgdi T of this second aspect of the present

on are those wherein Gis trinmethylsilyl,
and/or X is brono, and/or the honbgeneous pall adi um
catalyst is palladiun(ll)bis(triphenyl phosphine)
chl oride, and/or the cuprous salt is copper(l) iodide,
wherein Basyis ter-bniterysageoryki ne is triethyl am ne. A speci al
enbodi nent of this second aspect provides for further
removal of the tertbutoxycarbonyl group from

Part.omairmb@mmdm okihiaisbeshd aspetn mﬁybed%aﬁﬂw\fhnﬁo:ﬁ éré #hose
or o henKIeth ynyl furanoyl ] pi peri di ne of

wher e"a ylgilyd, %Qﬂ/)%KtIS béorppoam@@rthﬂah@mngenadusnpallacbum
catal ISPy ol hp R G981 A9 cBAEY AncfP PRI S
copperd) todie, cmyiérmtbeﬂymd@edtami'_thﬁtriethYlamine.

4-[ 3- (tertbut oxycar bonyl am nonet hyl )
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 salt. Another special embodiment of this second
aspect provides for removal of the tert-butoxycarbonyl! group from 4-[3-(tert-
butoxycarbonylaminomethyl)phenyl]-1-[5-(2-flucrophenylethynyl)-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-
[3-(aminomethyf)phenyl]-1-[5-(2-fluorophenylethynyi)-2-furanoyl]piperidine.

A third aspect of the present invention provides a process for the preparation of a
compound of the formula IV,
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phenyl]-1-[5-(2-fl uorophenyl et hynyl) - 2-

furanoyl ]| pi peridine of the fornula Va in the presence
wo@booan9sses d, in particular a physiologically apCEpPBbH/@1676

acid, for exanple nethanesulfonic acid, in a solvent,

for exanple an aliphatic alggphol or an ether such as

i sopropanol, to provide the conmpound of the formula la

or its salt, for exanple the nethanesul fonic acid salt

of 4-

[ 3- (am nonet hy}) phenyl ] - 1- [ 5- (2-f | uor ophenyl et hynyl ) -2
'NHI?(%H)W '[Q riNge> A third aspect of the present

i nvent1on prpvid a process for the preparation of a

co yd” 0F"the formula I'V,wherein RI' is H F, CF3,
. OCFH/ 4IC1- C8) -al kyi, (C3-C10)Meycl oal kyl, 3-menbered
to ¥YO0- nenbered heterocycl oal kyl conprising 1, 2 or 3

i dRhtical or different ri ng het eroatonms chosen from

nitrogen, oxygen and sulfur, (C-Cl Oaryl,

(C1- CsJ-al koxy, (C3-C10 -Cyd Qal kOxy, _

. C6- C14) -aryl oxy, di ((C 1-C8)-al kyl)am no, di((C
wher -Clo) - cycl oal kyl)am no or di ((C 6-Cl14)-aryl)am no,

1. et dery. i _phar K By
R is B O ODF S (L IEhLARH, YCx G LR lodiy S R Bled ) £
membgired heterorycloalky anprising 4, 2.wr @ identical cvdifferent ring

neterBpALEBSEH 8T o, o TS Eoeranbc o atony
(Cs-CRj-epelositoky, (DslCy ParyiBYy, Ri(CUsRb8§)amino, di((C3-C1o)-
cycloalkyl)amino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and

X is bromo or iodo,

comprising the steps of

a) activating 5-bromo-2-furoic acid or 5-iodo-2-furoic acid, for example by converting
it into an activated acid derivative which may be prepared in situ or may be isolated,
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 chlorinated
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
chlorocarbonate such as ethyl chlorocarbonate or isobutyl chlorocarbonate and a
base such as, for example, triethylamine 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,
such as a carbodiimide like dicyclohexylcarbodiimide or diisopropylcarbodiimide or a
carbonyldiazole like carbonyldiimidazole or O-((cyano(ethoxycarbonyl)methylene)-
amino)-N,N,N',N'-tetramethyluronium tetrafiuoroborate (TOTU) or propylphosphonic
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such as an acid halide, in particular an acid
chloride, an active ester or an anhydride or m xed
wa@ndvpaeizee, for exanple by treatnment with a  PCTI/EP2005/001676

hal ogenati ng agent such as thionyl chloride or oxalyl
chloride in a sol vent, such1 s a hydrocarbon or a
chl ori nated hydrocarbon, for exanple toluene, at a
tenperature of from about OQ0C to about 1200C, for

ux te é?ure of the solvent, or by

of
anhyqqd@appﬁmalm Ip ﬁlll%.nrea?r AAeliay aeentsdeRASds et hyl

OB AR i K R PSRRI g
hydroeanlmpl (!1' an abblbogeaamddb;adnbcayﬂehahp?rc?m‘raatdrgimﬁwnfmamide
tetrah f.ur an ra 0 rom about -10 t
at a targeat SR s apedt 0 k¢ ARoHE SAC 18 brévifia e acyatestiorm of 5-
brome2-fGRYe bbﬂ%rﬂﬂﬁﬂo PSuriofe G481 fa%hg)lég%ow 2tfﬁl%(¥l chloride or
formati on of am de bonds I n’ pepti chem str
5- lodOeiZefu’fﬂyéCthUdﬁ, @pacwbommlcmamavahebdorm may be obtained and

d|| de,or dild sopro car badi i, e or
subseu@fiy SHAEH i e it pERRiBlE A peltEon i tofdents; and
o ((cyano(et hoxycar bonyl ) met hyl ene) -
am no) - N -tetramet hyluroniumtetrafl uoroborate

b) comkiging th@raqfslwam fer i fobiaraenylureia@cichpr -iorda-Ryfuraic anid with a

uxiliary agent such as 1-
compﬁuxﬁf@f‘ﬁbenzoﬁ%\gzm e, for exanple, in a solvent, for

exanple a hal ogenat ed hydrocarbon or an ether or an
'de such as tetrahydrofuran or dinethylformm de, at

aR enperature of from about QOC to about 300C, to

pro a tivated formof 5- brono-2-furoic acid or
[ 2-f acid, for exanple 5-brono-2-furoyl

e or 5- |odo-2-furoyl chl oride, respectively,

whi ch| acti vat ed forg]nay be obtai ned and

N
H

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

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
compound of the formula IV wherein X is bromo, i.e. a compound of the formula Vb,

NHBoc N \ /

Vb
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subsequently enployed in formof a solution, for
exanple a solution in toluene; and b) conbining the
w@edoswesexl f orm of 5-bronp-2-furoic acid or PCT/EP2005/001676

5-i0do-2-furoic acid with a conpound of the fornula

VI, wherein Rl' is as defin for formula IV and Boc

is tert-butoxycarbonyl, in sol vent, for exanple a

hydr ocarbon, a chl ori nated hydrocarbon or an ether

such as toluene or dichloronethane, optionally in the
whergifesence of a base, for exanple a tertiary am ne |ike

- i | A A dj f s, thi
R is H £ P PR GO TR sk Bt i fosfo-
memisarat disteroefclblikyl esmplising M, @her ®identicalSordiffé®@nt fing- 2
compound of the forrmula I'Vb, |Vbwherein R1' is H, F,
heteregtgmscglrasen framailyoge i pxygerand siuey(Sedatakaryl, (C1-Ce)-alkoxy,

3] tg~1P- I LR yli: Onpr i si ng
(CoC) T EREMy R B TR IS CF D YR B R
cycloalkgi¥aminfor omdi((Csr©@parylyaxyigenorea gretetiedrder(@tive thereof or

- Cl1- O,arill , (Cl1-ChJ-al koxy, (C3-Clo)-cycl oal koxy,
Precurses gy meﬁgfexef‘ di ((C 1-C8) - al kyl ) ani no,

ol ” | oal kyl )amino or di ((C
Boc %’E%%tpg}%r;ogﬁyﬁo’ or a protected derivative thereof

or precursor noiety thereto; and Boc is
comptri&htg_tﬁgts?exa/scgfr bonyl, conprising 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 acid with a compound of the
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 chloride in refluxing toluene to provide a solution
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 tertiary amine in toluene or
dichloromethane.

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

NHBoc N \

IVa
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a) activating 5-brono-2-furoic acid to provide an
activated formof 5-bronop-2-furoic acid; and b)

W@ 0vbio9i3sy t he activated form of 5-brono-2-furPCER0E001676
with a conmpound of the formula VI in a solvent,
optionally in the presence ¢4 base, where all
bef ore-nenti oned expl anations on the third aspect of
the present invention also apply to this further
enbodi nent. For exanple, 5-brono-2-furoic acid can be
activated by treatnent with thionyl chloride in

eah@® provide a solution of
Wher%ﬁ%%ﬁﬁ?c%ﬁﬂr%&sa ghl oride in toluene which is then

Boc is test-beloxyranbonayconpound of the formula VI in the
presence of base such as a tertiary amne in tol uene
or dichloronethane. A fourth aspect of the present

compltiSin@ihé @fegy &vi des a process for the prepar ation of a
p gound ogythe formula IV in which RL is hydrogen,

a) actlvaéngé rompedrdree aciskor driadg-2-funic atidafurenaimplX byonverting

but ba
tinto B AT e, A0 B0 ity 8 PRI EI 0 o oy el
such asad aeid halide]in Paftivuttraneadid chioidec waEti9e R¥ter or 3n anhydride
convert| ng it into an activated _acid derivative

or mnqggya dﬁlﬁ@pg}r@g(amplg Py iregtmeal,with anslhalagedating agent such as
thionyl chloride or oxalyl chloride in a solvent, such as a hydrocarbon 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
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
O-((cyano(ethoxycarbonyl)methylene)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
an activated form of 5-bromo-2-furoic acid or 5-iodo-2-furoic acid, for example 5-
bromo-2-furoyl chloride or 5-iodo-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

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



such as an acid halide, in particular an acid
chloride, an active ester or an anhydride or m xed
wa@ndvpaioizee, for exanple by treatnment with an PCT/EP2005/001676
hal ogenati ng agent such as thionyl chloride or oxalyl
chloride in a sol vent, such1 s a hydrocarbon or a
chl ori nat ed hydrocarbon for exanpl e tol uene, at a
tenperature of from about QOC to about 1200C, for
exanpl e at about reflux tenperature of the solvent, or
eal'NB{BoadM t h an al kyl chl orocarbonate such as
chl orocarbonate or isobutyl chlorocarbonate and
a byse such as, for exanple, triethylanmine in a
, for exanpilg a hal ogenat ed hydrocarbon or an
such as tetrahydrofuran, at a tenperature of
about -10 to about 300C, or by treating it with a
condensi ng agent or coupling agent as is customarily
used for the formati on of am de bonds in peptide
chem stry, for exanple such as a carbodiimde |ike

wherejs BRE1iD 71 REoRYE0 Boril T SR ioT RO & NyArocarbon, a
chlomﬁé’tbd (h(yﬁy ESﬁ B?éﬁ‘éiﬁ@rofLY%tB{ ' @rﬁ?%@@?ﬂﬁ%&lewané,\rop%nally in

rameth roniumtetra orate
the prpsemx;e oha bpae rfoc ezampte a dertiaopamimalike/triethylamine.esence
of an auxiliary agent such as 1-hydroxybenzotri azol e,
for exanple, in an solvent, for exanple a hal ogenated

A spebiaferbatiAeniasf Al fShﬂﬁ %sﬁéct%\'o@laeg? E#b%@s@%r the éare?aratlon of
tetrahydr of uran or di net formam de, at a ra

a comgpund @ﬁtlaﬁafmmum:l\(aurawb@h REBome, i tive demanund of the formula
Ve activated formof 5-brono-2-furoic acid or
5-io0do-2-furoic acid, for exanple 5-

0
O_ Br
NHBoc N/U\(\_/f
Ve

wherein Boc is tert-butoxycarbonyl,

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
formula Via



10

br ono- 2-furoyl chloride or 5-iodo-2-furoyl chloride,
respectively, which activated form may be obtai ned and
waaiseeopsent | y enpl oyed in formof a sol ution, POYEP2005/001676
exanpl e a solution in toluene; and b) conbining the
activated formof 5-brono-2¢guroic acid or
5-i0do-2-furoic acid wth a conpound of the fornul a
Vi a, wherein Boc is tert-butoxycarbonyl, in a solvent,
for _exanpl e a hydrocarbon, a chlorinated hydrocarbon
et NeiBosuch as tol uene or dichl oronet hane,
nally in the presence of a base, for exanple a
terfiary amne |like triethylamne. A special
i ment of thi¥ldourth aspect provides a process

ich Xis bronpb, i.e. the conpound of the formula
I Vd§ wherein Boc is tert-butoxycarbonyl, conprising
the steps of a) activating 5-brono-2-furoic acid to
provide an activated form of 5-brono-furoic acid, and

the ctlvated or m of, 5- furoic
wherell| BRI Atck e RR b &Sk il e Sbone pebase,
tert-butoxycar bonyl , In a solvent, optionally in the
presence of base, where all before-nentioned
whereallefata-mentioned explanations oadhe dourti aspectofdise ptesent invention

tso B 38142 5B ER SR B Pl o RS AEDY oL e

activated by treatment with thionyl 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 Vla in the presence of base such as a tertiary amine in
toluene or dichloromethane.

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

R"
NHBoc

Vi

Ir=z

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
heteroatoms chosen from nitrogen, oxygen and suifur, (Ce-C14)-aryl, (C4-Csg)-alkoxy,
(C3-C1g)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C+-Cg)-alkyl)amino, di((C3-C+1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and

Boc is tert-butoxycarbonyl,
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activated by treatnent with thionyl chloride in
refl uxing toluene to provide 5-brono-2- furoyl
w@kioswoitey preferably in formof a solution i nPCDEP®NE)01676
which is then reacted with the conpound of the fornula
Via in the presence of bas uch as a tertiary am ne
in toluene or dichloronethane. A fifth aspect of the
present invention provides a process for the
, %é?paration of a conpound of the formula VI wherein
oritsgglt, s H F, CF3, OCF3, (Cl-C8)-alkyl,
(C3-Clo) -cycl oal kyl, 3-nmenbered to 10- nenbered
het er ocycl oal kyl conprising 1, 2 or 3 identical or
compusingdhesteps ofg het er oat oms chosen from nitrogen,

xygen and sul fur, -Ct4)-aryl, - 38) - al koxy,
=) tre R0 3ot 8 oot balcbisnsyiapns bk e ey,

di ((Cl-C8)-al kyl)am no, di ((C3-C o)- cycloal kyl)am no
or di((C6-Cl4)-aryl)am no, or a protected derivative
t Réreof or precursor noiety thereto; and Boc is
t eNt< butgxycarbonyl ,or its salt, conprising the steps
of tr@ﬂﬂing a salt of a 3-hal obenzyl am ne of the
fo a VI, wthyfp, 2-bi s(chl orodi net hyl silyl)ethane
in g solvent, for exanple a hal ogenated hydrocarbon
sucK'as di chl oromet hane, in the presence of a base,
for exanple a tertiary amne like triethylanmne, to
provi de a 1-(3-hal obenzyl)-2,2,5,5-tetranet hyl -1-

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

R" \/
N/SI

\
5
A vii
Xl

b) treating the 1-(3-halobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane of
the formula VIIl 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;
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aza- 2, 5~di si |l acycl opentane of the forrmula VIII; b)
treating the

wa2qo309sBodbenzyl ) - 2, 2, 5, 5-tetranet hyl - 1- aza- 2, BEHEBR100&H01676
ycl opentane of the fornmula VIIl in a solvent, such as
an ether, for exanple tetraWdrofuran, with an
al kyl I'i t hi um conpound, for exanple n-butyllithium and
1- benzyl - 4- pi peri done at a tenperature of from about
-800C to about -40Q0C to provide an al cohol of the
forhula I X;c) Areating the al cohol of the fornula IX

W t i d,Sif or exanpl e an inorganic acid such as
phos iclacid, in a solvent, for exanple a

hal o ted drocar bon such as dichl oronet hane, to
pHOYLde a ﬁjdroxypiperidinylbenzylanine of the formul a

salt of the aeﬁ'd; d) treating the
hydrioxypi peri di nyl benzyl am ne of the formula X or its
salt Wth a concentrated, non-oxidizing acid at a
tenperlature of from about 70Q0C to about 1500C,
fol | onegpby al kalini zation to provide an olefin of the
formula Xl ;e) treating the olefin of the fornula X
with di-tert-butyl dicarbonate in a solvent, for
exanpl e a i phatic al cohgl such as nethanol, ethyl
c) tre%i%n@l@e?w&?a&fﬁ@ }%ruuﬁa g?g\ﬂt?f@t%ﬁ?ar @amplg an inorganic acid
di [ ,
such BEpAGSERRIaC i S5UER, Tl AL BFEEHHifrodirbon such
as dichloromethanerdo profids adhydsokyeperidinyibenmdamine ofthefermula X
presence of a base, for exanple an al kali netal
hydr oxi de, carbonate or al coholate or a tertiary
jine, such as sodi um hydroxi de or triethylam ne,
at a tenperature of from about OOC to about
pNHZi de a protected am ne of

X

Ph

as the salt of the acid;

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;
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the formula XII wherein Boc is tert-butoxycarbonyl,

and where Ph in the fornulae I X, X, Xl and XII is
w@b@aphizsand where Xlin the fornulae VII and VWAT/EP®05/001676

bronp or iodo, and where R1' in the fornulae VII,

VITL, I'X, X, Xl and XlII is defi ned above for

formula VI. A special enbodifrent of this fifth aspect

is that wherein Xlis bronp. Anot her speci al enbodi nent

of this fifth aspect provides for further treating the

ptected amne of the fornmula XII, wherein Boc is
i\@&rbonyl Ph is phenyl and R1' is as

for formulae VI, with hydrogen at a

sol vent, for exanple an aliphatic al cohol or ethyl
acetat® in the presence of a palladiumcatalyst, in

t he Ypresence of Xh organic or inorganic acid, for

exa e acetic acid, to provide a conpound of the
formuka VI1 wherein R1' is as defined above for

formul Pl and Boc is tert-butoxycarbonyl, in the form
of its salt or, if desired, in the formof the free
conpound of the formula VI. A sixth aspect of the

L L i T R ——

examPlE an aliphatfc al€6Rol @Gﬁaas f6thdnd),-ethf\dcetate, an ether such as

cycl oal kyl , -nmenmpered to 10- menber ed
tetrahygg@‘w{r@ kalpggmated rhyﬂr%qaﬁl@oqsuqh ap dichlekametbane,oa mixture of
two ogg’{/oggn?gﬁ Suﬁrgﬂfst &E%g{ )%% BQ{)’@(f Br b@@é’z jhéﬁ %g&ynts with water,
in the(nE8setics) ofcy basa) ﬂoonxam@@an@hﬂ@ahaneﬂa@hyd roXide( Garbonate or

ani no,
alcohola%:82>r a te%a%’y amineg, suc‘1 as sod1 u1%1 hydroxide or triethylamine, preferably
at a temperature of from about 0°C to about 40°C, to provide a protected amine of
the formula Xl

R"
NHBoc

Xl
Ph

wherein Boc is tert-butoxycarbonyl, and where Ph in the formulae IX, X, X! and X!l is
phenyl, and where X' in the formulae VIl and V!iI is bromo or iodo, and where R" in
the formulae VI, VIil, 1X, X, Xl and Xl is as defined above for formula V.

A special embodiment of this fifth aspect is that wherein X' is bromo.
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cycl oal kyl )am no or di ((C6-Cl4)-aryl)amno, or a
protected derivative thereof or precursor noiety

w0 b@se9385 and Boc is tert-butoxycarbonyl, or iPGI/BRI005/001676
conprising the steps of a) treating a
3-(4-pyridyl)benzal dehyde the formula XI1l, wth
hydr oxyl am ne or a salt of hydroxylam ne in a sol vent,
for exanple an aliphatic al cohol, optionally in the

enc ase, era ure f from about 0C to
Anothsbée@c'aﬁ%ﬂ[veg éh'ﬁrftﬁg‘ SfIP@C Pfq 5 for fwnthentraating the
protedtéé aﬁﬂ{'lé ﬁﬁffﬁﬁ‘é‘"”"t he oxine of the formula XIV or

ts sa rogen at a pressure of from about 300
kPa to about 1500 kPa in a solvent, for exanple a
pol.ar organi c solvent such as an aI i phati c al cohol,

f B exarrpl e nethanol, in the presence of a palladium
cat @H@é}terrper ature of from about 200C to about
500 a 3-(4- pyridyl)benzylam ne of the
for a XV or its salt; c) treating the
3-(4-pyridyl)benzylamne of the formula XV or its salt

-tert-butﬁ% di carbonate in a solvent, for

an aliph I ¢ al cohol such as met hanol , et hyl
e, an ether such as tetrahydrofuran, a

nat ed hydrocarbon such as dichl oronet hane, a
m xt ur @hof two or nore of such solvents or a mxture
of one or nore of such solvents with water, in the
presence of a base, for exanple an al kal

wherein Boc is tert-butoxycarbonyl, Ph is phenyl and R" is as defined above for
formulae VI, with hydrogen at a pressure of from about 200 kPa 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
acid, to provide a compound of the formula VI,

NHBoc

\

=

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

A sixth aspect of the present invention provides a process for the preparation of a
compound of the formula VI,
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metal hydroxi de, carbonate or al coholate or a tertiary
am ne, such as sodi um hydroxi de or triethylam ne,
wpe@beyakl y at a tenperature of from about COCPCDEPIMO001676
400C, to provide a Boc-protected
3-(4-pyridyl)benzyl am ne ofzghe formul a XVI, wherein
Boc is tert-butoxycarbonyl nd d) treating the
Boc- protected 3-(4-pyridyl)benzyl am ne of the formula
XV% with hydrogen in a solvent, for exanple an
aR _phatic al cohol such as ethanol, at a pressure of
fro 2000 kPa to about 6000 kPa, in the presence
of tlﬁﬁﬂg@%talyst in the presence of an acid
suc , for exanple, hydrogen chloride or sulfuric
acid, [to provide a conpound of the fornmula VI or its
sal ere RLin the formulae XiI1, XV, XV and XVI
i's bove defindd for formula VI. A particul ar
enmbod¥ ment of this sixth aspect provides a process for
t he eparation of a conmpound of the fornula WV,
wherein R1I' is H F, CF3, OCF3, (Cl-C8)-alkyl,
(C3-C10) - cycl oal kyl, 3-nmenbered to 10- nenbered
wherge RETis Y&, @F&%Cl@p@ﬁi@spamw (CR-®f)-8y¢l88RYl, 8atheRibered to 10-
di ff erent ri ng heteroatons chosen Pron1n| trogen,
memhsigd @ﬁt%rﬁ@y@galkmkcomnﬂ%n@M?-cuﬁyldentl@ﬂ arglifferekbring

neterin? QhpeERAAI, chSBeGhU I e b iorakony
(Cs-Co)-cy€loalkbsy - (&TGVC)@“@MOXV afi ((@HDIMQN)%%IHQVW(%LM%)

reof or sor nnlet thereto; and BocC is
cycloqlgﬁ}arwgp yﬁ& yraryl) amlno or a protected derivative thereof or

precursor moiety thereto; and

Boc is tert-butoxycarbonyl,
or its salt,

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

Xl

\S

with hydroxylamine or a salt of hydroxylamine in a solvent, for example an aliphatic
alcohol, optionally in the presence of base, at a temperature of from about 0°C to

about 40°C to provide an oxime of the formula XIV or its salt;
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or its salt, conprising the steps of a) treating a
3-(4-pyridyl)benzal dehyde of the fornmula X1l with
whyasosBan ne hydrochl oride in a solvent, forPEREPPLF001676

an al i phatic al cohol such as nethanol, at a
tenperature of from about %to about 400C to provide
an oxi me hydrochloride of t E formul a Xl Va; b)
treating the oxi me hydrochl oride of the fornula Xl Va
with hydrog(sn at a pressure of from about 300 kPa to
abqut 15Q0-QHa in a sol vent, for exanpl e a pol ar
oiRgani ¢ gpl vent such as an allphatlc al cohol, for
exanphe H]anol in the presence of a pall adi um

a tenperature of from about 200C to about

0 provide a _3- (4-pyridyl)benzylam ne

hydro hl oride of ¥ fornula Xva;c) treating the

ri dyl ) benzyl am ne hydrochl ori de of the fornula
XVa with di-tertbutyl dicarbonate in a solvent, for
exarrpNe an aliphatic al cohol such as nethanol, ethyl
acetate, an ether such as tetrahydrofuran, a
hal ogenat ed hydrocarbon such as dichl oronet hane, a

b) tre&i!lﬁ‘d tHeCoXiinel 312he Irfor"ﬁ‘i’ulﬁ AV sriehsatoids ﬂ&grogrenaat'ﬁ P{Tééﬁﬁre of from

one or nore such sol vents W|th ter, 1n e
abouqo’i(li\alelﬂ%éo about HEREkPa in aschenit.fonrxaimple a podradrganic solvent

e Yt SESPBLS i SHOREPH S et
catalyéi eéft%ﬂ%hﬂ\béréfuré of AFBREEBO U F0°¢f tof AUt HRPL o GHoviE LEQUL

to provide a Boc- protected
pyndyk)b@mzyigamm@bj thenfoyinalea X¥ arfitstsadt; f or nul a XvI ,

NH,
XV

\

c) treating the 3-(4-pyridyl)benzylamine of the formula XV or its salt with di-tert-buty!
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
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, to provide a Boc-protected 3-(4-pyridyl)benzylamine of the formula XV,
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wherein Boc is tert-butoxycarbonyl; and d) treating
t he Boc-protected 3-(4- pyr|dyl)benzylan1ne of the
wo eosdasXVlI with hydrogen in a solvent, for eRGIPPBOXHONICT6
al i phatic al cohol such as ethanol, at a pressure of
from about 2000 kPa to abou% 6000 kPa, in the presence
of a platinum catal yst, %e presence of hydrogen
chloride or sulfuric acid, to provide a conpound of
the formula VI or its salt; where RI' in the formlae
XR'l, XIva, Xva and XVI is as above defined for
\\J . A seventh aspect of the present invention
ss for the preparation of a conpound
of tkesformula VI wherein R1' is H F, CF3, OCF3,
?)-alkyl, (CXM10) - cycl oal kyl, 3-nenbered to 10-
d heterocycl oal kyl conprising 1, 2 or 3
| or different ring heteroatons chosen from
nltrd@en oxygen and sul fur, (C6-Cl4)-aryl,
(G i-CsJ-al koxy, (C3-Clo)-cycl oal koxy,
(C6-Cl4) -aryl oxy, di((C 1-C8)-al kyl)am no,

j z - | fyM no or
wher f’?ﬁg?gﬂ%ﬁ”&&% Hlf(}’ or a protected derivative

t hereof or precursor noi ety thereto and Boc is

tert-butox or it rlsin t he steps
d) tregiing,jha PenProlgRa-{4r Py sy TRy amiaR ol the Eordhuts s with
hydrob@ﬁ'ﬁ’w”a%cﬂ%ﬂt, 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 sal;

where R" in the formulae X, X1V, XV and XV is as above defined for formula V1.

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

1’

NHBoc

\

Iz

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
heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C14)-aryl, (C4-Cg)-alkoxy,
(C3-Cqp)-cycloalkoxy, (Cs-C14)-aryloxy, di((C1-Cs)-alkyl)amino, di((C3~C1o)-



wi th hydrogen in the presence of a palladium catal yst

at a pressure of fromabout 2000 kPa to about 6000 kPa
WO pooshes3gs esence of an acid, for exanpl e hydr oREHEP2005/001676

chloride, or with a conplex hydride such as Iithium

al um ni um hydri de, I|th|unq%iohydride or sodi um

bor ohydri de, optionally in e presence of an

auxi liary agent such as an acid or

chlorotrinethylsilane, in a solvent, for exanple an
cycloalkyhaminocoradi Sedt1abard)aminpeer @@miea@dtd;erwauyartber@pﬁnr

precu&é&ar%& &Segﬁ% gﬁ?pyrl dyl ) benzyl am ne of the formula

treating the
Boc |§te(mb@wxy@b/ﬁbbhynzyl am ne of the formula XV or its salt
with di-tert-butyl dicarbonate in a solvent, for
orits 82thnpl e an aliphatic al cohol such as net hanol et hyl
acetate, an ether such as tetrahydrofuran, a
hal ogenat ed hydrocarbon such as di chl oronet hane, a
compritmgtthestépswfo or nore of such solvents or a mxture

of r of suc nts wth ter, in the
a) reingt 8 seid-ayriyhpgveaidebyda ki Eramlartll " et o

hydr oxi de, carbonate or al coholate or a tertiary

arri ne, such as sodi um hydroxi de or triethylam ne,
‘ferab at a tenperature of from about QOOC to about
provi de a Boc- protected

XVI g h hydrogen in a solvent, for exanple an
al i phatji ¢ al cohol such as et hanol at a pressure of
frompMzbout 2000 kPa to about 6000 kPa, in the presence

of a platinumcatal yst, inthe presence of an acid such
as hydrogen chloride or sulfuric acid, to provide a

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

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
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;
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conmpound of the formula M or its salt; where RL in
the formula XV, XVI and XVI| is as above defined for

wo e00s09383/1 . An ei ght h aspect of the present i|PUERP10051001676
provi des a process for the preparation of 4-
[3-(tert-butoxycarbonyl am g%;ret hyl ) phenyl ] pi peri di ne
or its salt, conprising th teps of a) treating
3- bronobenzyl anmi ne hydrochl oride or 3-iodobenzyl am ne
hydrochl oride with 1,2-bis(chlorodinethylsiiyl)ethane

i R’ a hal ogenat ed al i phatl ¢ hydrocarbon in the presence

of ary amne to provide the correspondi ng
1-( ob yl)-2,2,5,5-
tet et hyl - 1- aza- 2, 5-di si |l acycl opent ane, where hal o

IS brm or iodo; b) treating the
1- (3Tal obengyl ) - 2, 2, K\&t et ranet hyl - 1- aza- 2, 5-di si l ac

and INbenzyl - 4- pi peri done at a tenperature of from
about -800C to about -40C to provide
1-[3-(1-benzyl - 4- hydr oxypi peri din-4- yl)benzyl]-2

o) treatfiihes t{hgﬁ‘&@ﬁ JdHzylahifté Fybrochiide bAREFLARGRTRVE wifh! di-tert-

butyl drcbﬂadnbté)&ﬂa ysblvént])fdr examptwam dllpshatrcyélwmléwlch a% tﬁetheﬁ\ol
di si |l acycl opentane wt

ethyl ?‘Pﬁiﬁ@aﬁn@téﬂ auqma%tqtéafw@éﬁfw% %vaseaan@gmydmcarbon such as
cionicfOfE e, A miKtits of o 8 SaRTeR1 SIS o dpixtors of gpe o
more salsuCthsollvhnta with gaite e irathedpredgnte efé ibaget foe example an alkali
metalj‘y%l _gongté or a’i&’&(ﬁgt%' grl a teAf'tlgry) abrﬁlrr]'uzeylsﬁ1 ch as s\gld}u% 2
hydroxide or trlethylamlne, 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 XVI,

NHBoc
XVI

N\

wherein Boc is tert-butoxycarbonyl; and

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 hydrogen chloride or sulfuric acid, to provide a compound of the

formula VI or its salf;

where R" in the formulae XlII, XIVa, XVa and XVl is as above defined for formula VI.



non-oxi di zing acid at a tenperature of from about 700C
to about 1500C, followed by al kalinization to provide
wWR2q0i0eszyl - 1 PCT/EP2005/001676
, 2,3, 6-tetrahydropyridi n-4-yl)benzyl am ne; and e)
treating the 3-(1-benzyl-1
, 2,3, 6-tetrahydropyridin- 4-%) benzylam ne with
di -tertbutyl dicarbonate in an aliphatic al cohol such
as methanol , ethyl acetate, an ether such as .
A sevesth aspeit of thexpresent livegtiaa peevidgs aquacesmfos the pegparation of a
Wedr] t e.pa mxture of two or nore of such
compggﬁgé)ﬁlggﬁqfﬂﬁﬁ%\/)l(ture of one or nore of such
solventswith water, in the presence of an al kali netal
hyqroxi de, carbonate or alcoholate or a tertiary
aflR ne, such as sodi um hydroxi de or triethylam ne,
C at_a tenperature of from about OOC to about
pr NHBeC 3- (1-benzyl -1 , 2, 3, 6-
t et rabgdr opyri di n-4-yl ) benzyl carbam c acid tert-butyl
A speci al enbodi nent of this eighth aspect
s a process, for the preparation of
3- (thert - but oxy\fhr bonyl am nonet hyl ) phenyl ] pi peri di ne
or igg_osalt, conprising the steps of a) treating
3-br benzyl am ne hydrochloride wth
5 1, 2-bi s(chl orodi net hyl silyl)ethane in a hal ogenat ed
al i phatic hydrocarbon, in the presence of a tertiary
whergifiRTeisti4, BrOFi, dBCF3, (C4-Cg)-alkyl, (C3-C1o)-cycloalkyl, 3-membered to 10-
1- (3- bronobenzyl ? 2,2,5 5-tetranethyl -1-aza-2,5-disila
memlggr@dmmglpaﬁfy eQrantising * Reor 3 identical or different ring
RCE [): - | L-@za-2.5di iyl
heteré@tg)ﬁwsbé ket Hlfrg%%rh ?})&g%ﬁﬁqﬂ@}lpﬁkﬁgr(ﬁyﬂ-ﬁfy{% L) &koxy,

opentane in an _ h-an” al
(Cs-Ceg)raycloatkoxyd (Cs-Bel)zaryloty pdif(€+C)retkyljaminbe aif@ACw)e of
fI(o apout -80C to about -400C to pr0\é|‘§le_ .
10 cyclogl ylgérpl_noo%r &%széﬁg,a NRePh A Pretgcted derivative thereof or
precursor moiety thereto; and

Boc is tert-butoxycarbonyl,
or its salt,

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

R
CN

XVil

N\

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 example hydrogen
chloride, or with a complex hydride such as lithium aluminium hydride, lithium



10

15

yl ) benzyl]-2,2,5,5-tetranet hyl -1-aza- 2, 5-di sil acycl ope
ntane; c) treating the
W(12([03/0Q53833enzy| - 4- hydr oxypi peri di n-4-yl ) benzyl PERER2085/601676
-tetranmethyl -1- aza-2,5-disilacycl opentane with an
i norgani c aci d in a hal ogengl ed al i phatic hydrocarbon,
to provide
3- (1-benzyl - 4- hydr oxypi peri di n-4-yl ) benzyl am ne as the
salt of the inorganic acid; d) treating the
borohydyide Qé ﬁ@ginunnbﬁm%wdrdglpi g@tfqrta"wmﬂaﬂ pEsenge sfianawiliany agent

such ??%ﬁn {9@%&‘?@3%& e %%bﬂ/ lttlfgwégé%@ [ShHL ﬁpﬁé‘nc alcohol

or an etHeIIsunh zattetrahydrofurav| tep@vide » Sn@ypyrityl)benzylamine of the
t rahydropyri di n- 4 yl ) benzyl am ne; and e)
formu{arg}ﬁqrﬁ% $alle 3- (1-benzyl -
, 2,3, 6-tetrahydropyridin- 4 yl ) benzyl am ne with
di -tert butyl dicarbonate in an aliphatic al cohol such
ag'net hanol, ethyl acetate, an ether such as
ghydrof uran, a hal ogenated hydrocarbon such as
omeNhBne, a mixture of two or nore of such
s or a mxture of one or nore of such
sol veptswith wateXV in the presence of an alkali netal

pref@t’ably at a tenperature of from about OOC to about
4 0C, to provide 3-(1-benzyl-1,2, 3, 6-
t et rahydropyri di n-4- yI ) benzyl carbam c acid tert-butyl

b) ’creajSt % %fzg-t he eC' |pﬁ@?%qn@mug@xt hér&l e'aﬂp WQh di-tert-butyl

dlcarbbiqa&?ihza/ sofent, for example an aliphatic alcohol such as methanol ethyl
6-tet rahydr opyri di n-4-yl ) benzyl carbam c aci d

acetahee aﬂa@mMuc@sasetetmmﬁmfym@dialwenaatpd dydracarbon suchras
dtchlo?&%ﬁmﬂgpa lf\??tJrg o?lal%' r%r?oorg ol? ﬁch soﬁ/en?s oP Q"’rlrt'nxf:ure 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, to provide a Boc-protected 3-(4-pyridyl)benzylamine of the formula XVI,

R"
NHBoc
XVI

N

wherein 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
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al cohol or ethyl acetate, in the presence of a
pal | adi um catal yst, in the presence of an organic or
W0 p@sneII8T acid, to provide PCT/EP2005/001676
4-[3-(tert-butoxycarbonyl am nonet hyl ) phenyl ] -
pi peridine as the salt of t organi c or inorganic
acid. An ninth aspect of t present invention
provi des a process for the preparation of 4-
[ 3-(tert-butoxycarbonyl am nonet hyl ) phenyl ] pi peri di ne
the presengss oban acideyifhrasshydrogrs ohiasjste of suliuricrasid,itagrovide a

- (4- ' e Wi th hydroxylam ne or a salt
°°mp$%'é‘§18§?”‘% %Yéhggyrgh@?elg%lﬂal cohol, optionally in the
presence of base, at a tenperature of from about Q0C
t o,abgut 4Q0C t o g(r ovi de 3-(4-pyridyl)benzal dehyde
wheregR| e the fargngilas XMy XM pndrXOél ishas eheve defined for formula VI.
3-(4-pyridyl)benzal dehyde oxinme or its salt with
hydrogen at a pressure of from about 300 kPa to about

An eiglﬁﬁ@sgéet d)frtharplreétémhméntioal prohides & prdcfbs? forethe tsrpﬁrép@rfelti@n of 4-
Il adi um cat al yst, at tenperature o rom about
[3‘(te%@W&agﬁﬂa'@®@qﬂ@’|}ﬂ%ﬂyﬁg‘pi?f idine9titss§all benzyl ani ne

or its salt; c) treating the 3-(4-pyridyl)benzyl am ne

or its salt with di-tert-butyl dicarbonate in an
compusing fize stepsl afohol such as net hanol, ethyl acetate, an

2) treqr soEnBERSTAATE N RPoRe R edSBSHN e Bycrpgoride
with 1g-b@élﬂoﬂfdirﬁéﬂﬂle?l?!)éﬁ%hétiﬁra @Iﬁ@ﬂé{éﬁ a%@haﬁ@hgcgrogﬁfb%n in the

such solvents Wth water, e preSence
preseagk af @ tertiaey amjng toxprowidecthemontespoodingl t-(vbakbenayl)2,2,5,5-

tetramielhg Fa¥a 30 RIBUTOR SRS e BB BerPl osiodgiom

about 0C to
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-tetramethyl-1-aza-2,5-disilacyclopentane;

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-yl)benzylamine as the salt of the inorganic
acid;

d) treating the 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine with a concentrated,
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-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylamine with di-tert-
buty! 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
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about 400C, to provide 3-(4-pyridyl)benzyl carbam c
acid tert-butyl ester; and d) treating the
w@2¢os/0p3883 dyl ) benzyl carbam c acid tert-butyl eBCEEP20$/001676

hydrogen in a aliphatic alcohol, at a pressure of from
about 2000 kPa to about 6000, kPa, in the presence of a
plati num catal yst, in the p?%sence of an acid such as
hydrogen chloride or sulfuric acid. A special
enbodi ment of this ninth aspect provides a process for

with wat@r i theapeasesge off an alkali metal hydroxide, carbonate or alcoholate or a

e Tl e Y e

temp&aﬁﬂfemﬂfﬂo@u bbbangat ¢ hpeiet 40°0) t@wcs\ﬁmf bg({’(l&ﬁ'lzyl -1,2,3,6-

ydrochloride in an aliphatic al coho
tetram/drmxyirldtnzﬁell)@enzylcatlmmgtac@bter&-bufabester 40C to provide
3-(4- pyridyl)benzal dehyde oxi ne hydrochl ori de; b)
treating the 3-(4-pyridyl)benzal dehyde oxi ne

A spebial eatitdimneaeofthideigith tg Fovad s Q%ﬁéé@s@ﬁor&ﬁ@&eparetlon of
about 300 kPa to about 1500 kPa in an aliphatic

4-[3-(tartbulexycarhoppanminemetind pbenyinipenidine enitsaadll yst, at a
tenperature of from about 200C to about 500C to
provide 3-(4-pyridyl)benzyl am ne hydrochl oride; c)
comptlsmgtthegté;jmff% (4-pyridyl)benzyl am ne hydr ochl ori de,
gg-tert butx]l_ di carbonate in an aliphatic al coho
a) treéﬁﬂﬂ@ omgbRARYAMIRG hwm&l@@(@ﬁéﬂ"ﬂhﬁ 2eblﬁéﬁhI@@@lﬁngté\ylsﬂyl)ethane
ina héf’o@%ﬁgf%‘ SdH=R0 hyﬁr&@r?&ﬁgﬁgﬁg pPREUHRE U RO 41§ Brnfife to provide

or one ane a mx
1-(3-bromobenzyl)-2,2,5,5-tetramethyl-1-aza-2,5-disilacyclopentane;

b) treating the 1-(3-bromobenzyl)-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-tetramethyl-1-aza-2,5-disilacyclopentane;

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 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,
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-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylamine 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
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two or nore of such solvents or a m xture of one or
nore of such solvents with water, in the presence of
w@eooalodssBi netal hydroxi de, carbonate or al cohPCHER2005/001676
a tertiary am ne, such as sodi um hydroxi de or
triethylam ne, preferably zﬁ a tenperature of from
about Q0C to about 400C, t %rovi de
3-(4-pyridyl) benzyl carbamic acid tert-butyl ester;
andd) treating 3- pyridyl) benéyl carbanmi c acid
with waier,-in the presenee ralh@ldmg@mw roxidke a¢arpamatiecor alcoholate or a

tertla@(ﬁ%ﬁnﬁpauaﬁ a8 Sﬁgﬁ%ﬁgggwgéd%ppﬁlem#}"m%&{éﬁ?}g 218! %bout

tempéﬂawércﬁ%m abelit 8T & hBoGt 4IP30 PYSViQE SO(1Chdri-4, 916-
ulfuric acid. A tenth aspect 'of the present invention

tetrarwdmpw@lm-a yhibengylcarhamictasiptarphutyl ester.of 4-[ 3-
(tert-butoxycarbonyl am nonet hyl ) phenyl ] pi peri di ne or
its salt, conprising the steps of a) treating

Anothér (speBigl eﬁwohtrﬁéﬁwﬂ thisi dighthi 4dpdety BreMidss for flifiger treatlng the 3-
presence of a palladiumcatalyst at a pressure of from

(1 -beabyiui ZM@t@ydmmﬁwuﬂ Wisozyearhamigacid terirbuiye ester with
hydro@gﬁ%ﬁq pr%% néfnggﬁ %’p glt QEO%P g(lg} &%QQ@ {Pﬁﬁ%nﬂ[}% aliphatic

alcohal @mthymehaté” irdthe pnetsbnc@bbarpdnadiunﬂcmlm Qﬁlth@presence of an
borohydride, in an aliphatic aJ cohol or an ether suc

Orga%of‘r@lofﬁﬁfm‘f; agld, t%Pmﬂﬁif"daT,{%bumﬁa'ib@ﬂ'ﬁlé‘ﬂ'élﬂglﬁ@ﬂaﬂ)phenyl]
Plpe”@rf%‘%é”‘ﬁ%’éc@ hfecb l‘?thorEer&gabR: RLQVvi de

benzyfam ne or s salt; b) treating the
3(4 pyridyl)benzylamne or its salt with
-tert-b di car.bonate in
An nmth aspec tml’J ﬁwe prelsent inven 1’ion yIJrovnPes a process for the preparation of 4-

[3-(tert-butoxycarbonylaminomethyl)phenyl]piperidine or its salt,

comprising the steps of
a) treating 3-(4-pyridyl)benzaldehyde with hydroxylamine or a salt 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;

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 alcohol, 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-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

an alkali metal hydroxide, carbonate or alcoholate or a tertiary amine, such as
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al i phatic al cohol such as nethanol, ethyl acetate, an
et her such as tetrahydrofuran, a hal ogenated
whyasoessdhon such as di chl oronmet hane, a m xt urBCDEP1008001676

or nore of such solvents or a m xture of one or nore

of such solvents wth water,,in the presence of an

al kali netal hydroxide, car%%nate or al cohol ate or a

tertiary am ne, such as sodi um hydroxi de or

triethylamne, preferably at a tenperature of from
sodiuablydrogidie ardrigthylamineoprefermbly at/a temperature of from about 0°C to

3rdA-pyridyl) henzyl carbam ¢ acid.tert-butyl ester; and
about g0, B4 provies R BB ed ey bid iy Cestar and
tert-butyl ester with hydrogen in an aliphatic
al cohol, at a pressure of from about 2000 kPa to about

d) treaiaptherr(4-ipyridyidoenzyioanibamisf acid pér-diutyl restertwitly Bydrogen in a
. e presence of an agid such ydr ogen chl ori or,
aliphatiiraiT 3 peselEe B bbmatial DoBia B o ks the
preseRd oF ai plafiurE GatdIpst, ISBEWresend st 1 aeRSHRS & h)‘«ﬂ%gen chloride
resent invention for the preparation of a conpound of
or sultuiie aad.mul a | lwherein RlL is H, F, CF3, OCF3,
(C1-C8)-al kyl, (C3-C10)-cycloal kyl, 3-nenbered to 10-
menber ed heterocycl oal kyl conprising 1, 2 or 3
A specit¢eiiboaliment of thishiatli agpetd pheligss aitﬁﬁﬁe@fb‘iﬁﬁb pfeParation of
nitrogen, oxygen and sul fur, iﬁ?l; Cl4) -aryl,
4-[3-(ferttbutoxyearkerylamitamethy|)pbgayliripaisine or ds-salta- ar yI oxy,
di ((Cl1l-C8)-al kyl)am no, di ((C3-Clo)- cycloal kyl)am no
or di((C6-Cl4)-aryl)amno; and R2 is H F, CF3, OCF3,
compfisihg @e stdpsydf, ( C3- C10)-cycl oal kyl, 3-nmenbered to 10-

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-
pyridyl)benzaldehyde oxime hydrochloride;

b) treating 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 temperature of from about 20°C to about 50°C
to provide 3-(4-pyridyl)benzylamine hydrochloride;

c) 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 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 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, to provide 3-(4-pyridyl)benzylcarbamic acid tert-butyl

ester; and



10

15

20

25

30

menber ed heterocycl oal kyl conprising 1, 2 or 3

identical or different ring heteroatons chosen from
woprdosogssy oxygen and sul fur, (C6-Cl4)-aryl, SPCERPBOFWMI6T6

to 10- menbered heteroaryl conprising 1, 2 or 3

i dentical or different Hrwhpeteroatons chosen from

ni trogen, oxygen and sul fury (Cl-C8)-al koxy,

(C3 Clo) cycl oal koxy, (Chb- G 4) -aryl oxy, 5-nenbered

menber ed heteroaryl oxy conprising 1, 2, or 3
d) treafmgw&(&aqyrldvl)laemzyéreaarharmcp ﬁ@'dﬁéﬂ&%ﬂteﬁw witl byeragesrin an

aliphdflo'd B85 o ¥RS3AE B B lfous 006 kPl S AU BI0bAB) tn the

cyc am no or

preseficé ofa-plEthHumicatalyst] imthepreséiscesafl 4n atidcd udsh é@hycﬁrogen chloride
npoynd of the formula VIII, VIIIwherein R1' is H,
OFSU'EW'@F%:' d.ocF 3, (Cl-C8)-alkyl, (C3-CLl0)-cycloal kyl,

3-menbered to 10- nenbered heterocycloalkyl conprising
1, 2 or 3 identical or different ring heteroatons
A tentbraspect of ihe presenigaventionypevidesda prodess for the preparation of 4-[3-

-Cl4)-aryl, (Cl- -al koxy,. (C3- CLO) - Cyd Qal kOXy,

(tert BRI AN e VIR BTG 71 B dlh. di (( G

3-Cl10)- cycloal kyl)am no or di((C 6-Cl14)-aryl)am no,

or a protected derivative thereof or precursor noiety
comprising éhe stepscafnpound of t he formula | X, wher e| n Rl' is
a) trea’;tllqge%zgﬁggd%%zo% nle W th %ygyogen(lﬁhg |1o(r)<g\seC ce % pgl‘adlum
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 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

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
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, to provide 3-(4-pyridyl)benzylcarbamic acid tert-butyl ester; and

c) treating the 3-(4-pyridyl)benzylcarbamic acid tert-butyl ester with hydrogen in an
aliphatic alcohol, 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 hydrogen chloride

or sulfuric acid.

The present invention also provides novel intermediates useful in the processes of

the present invention for the preparation of a compound of the formula |,
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20

menber ed heterocycl oal kyl conprising 1, 2 or 3
identical or different ring heteroatons chosen from
wordosogssy oxygen and sul fur, (C -CuJ-aryl, PCTI/EP2005/001676
(C1- C8) - al koxy, (C3-ClO -Cyd Qal kOXy,
(C6-C14) -aryl oxy, di((C 1- -al kyl)am no, di((C
3-C10)- cycloal kyl)am no or“di ((C 6-Cl4)-aryl)am no,
or a protected derivative thereof or precursor noiety
thereto; and Ph is phenyl; a conpound of the fornula
X,wherein Rl' is H F, CF3, OCF3, (CrC 8)-alkyl,
(C3-C10) - cycl oal kyl, 3-nenpered to 10- nenbered
het er ocycl oal kyl conpri si 1,,2 or 3 identical or
different ringheteroat hd%en from ni trogen,
oxygen and_sul Cl4)-aryl, (Cl-CsJ-al koxy,
, (C6-C14) - aryloxy di ((C
am no, di ((C3-Clo)~ cycl oal kyl )am no or
C14) aryl)am no, or a protectied derivative
or precursor noiety thereto; and Ph is phenyl,
or _kts salt; a conpound of the fornmula XI, wherein Rl
i sRH, F, CF3, OCF3, (Cl-C8)-alkyl,
(C3-C10) - cycl oal kyl, 3-nmenbered to 10- nenbered
het er ocycl oal kyl conprising 1, 2 or 3 identical or
wherei f ferent ring heteroatons chosen from nitrogen,
oxygen and sul fur, (C6-Cl4)-aryl Cl- C8) - al koxy,
SIﬂcé

Cke) Oyl &r%@kyl( - @jcyg(ogilgykys -mginlsezed to 10-

membée o Ep bty B PorAeing 1 283 EANER RN oS

heterddtemeathosendramn tmttasyenmu?gefn tahers@lfar (Ged:&’}ﬂam (Ah<yylalkoxy,
or its salt;a cgonpound Xl

(C3-C10)- cycloalkoxy, (Ce-C14)-aryloxy, d|((C1 Ca) alkyl)amlno "di((C3-C1o)-

cycloalkyl)amino or di((Cs-C14)-aryl)amino; and

R%is H, F, CFs, OCFs3, (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, (Cg-C14)-aryl, 5-membered to
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
chosen from nitrogen, oxygen and sulfur, (C4-Cg)-alkoxy, (C3-C1)-cycloalkoxy, (Ce-
C14)-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+-Csg)-alkyl)amino, di-((Cs-C1g)-cycloalkyl)amino or di((Ce-C14)-aryl)amino;

or its salt,

including:

a compound of the formula ViII,

\
Si
. l' Vil
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wherein R1' is H F, CF3, OCF3, (Cl-C8)-alkyl,

(C3-C10) - cycl oal kyl, 3-nenbered to 10- nenbered
whedosnesyt| oal kyl conprising 1, 2 or 3 identi cedT/BP2005/001676

different ring heteroatons chosen from nitrogen,

oxygen and sul fur, (C6-Cl4) gryl, (C1-GCs) - al koxy,

(C3-C10 - Cyd Qal kOXy, (CG-C,% )-aryloxy, di((C

1-C8) - al kyl )am no, di ((C 3-C10)- cycl oal kyl)am no or

di ((C 6-Cl4)-aryl)am no, or a protected derivative

thereof or precursor noiety thereto; Boc is

o | B | ' -
wherdiff B8 L PICRH Ok G AN C ot oy BaIRy! -fErigerdd to 10-
memlfmég g1dtﬁb§?bagdyléa?mp(iﬁﬁglﬁl Ql) c:(mla epticklydr, diﬁerfﬁmgﬂgeds

0 - ne ere eterocycl oa 0 rirsin , or
heterpalois eHased TomiiEnasit. A/HEN RICT M olfs- g8l (Groks)-alkoxy,

_Chiy Xyeen, Al f (65: i di((Ca-Cir)-
(Co CRYRERIG VORC By G G arng. ai(Co-Cro
cycloglkghath o arr gil(©6yC14pa(y)aninGsdr apkotertad derjvativé tiiereof or

3-Clo)-.cycl oal kyl )am no or di ((C 6-Cl4)-aryl)am no,
precugﬁora{nélggf ©Q> derivative thereof or precursor noiety
thereto, or its salt;a conmpound of the formula XV,
wherein R1' is H F, CF3, OCF3, (Cl-C8)-alkyl,
a conpoindiafthe fernawla}l , 3- menbered to 10- nenber ed
het er ocycl oal kyl conprising 1, 2 or 3 identical or
different ring heteroatons chosen from nitrogen,
o%gen and Skl| ur, (C6-Cl4)-aryl, (Ci1-C8)-al koxy,
( ClO - CyCfal kOXy, (C6-Cl4)-aryloxy, di((C

3 Nam,no, di((C 3-C10)- cycloal kyl)am no or
C14éi yl )am no, or a protected derivative
or/|

IX

Ph

wherein R" is H, F, CF3, OCF3, (C4-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, (C4-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-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 pheny;

a compound of the formula X,



10

15

precursor noiety thereto, or its salt; a conpound of
the formula XVI, wherein RlI' is H F, CF3, OCF3,
w@ absaEpsal kyl , (C3-Cl10)-cycl oal kyl , 3- menber eRCT/BPD05/001676
menber ed heterocycl oal kyl conprising 1, 2 or 3
identical or different r|ng3beteroatons chosen from
ni trogen, oxygen and sul fur; (C6-Cl4)-aryl,
(Cl- CsJ-al koxy, (C -Clo)- cycloalkoxy,

(C6;C14) -aryl oxy, di((CrCa)-al kyl)am no, di((C 3-C10)-
cyRk oaI kyl)am no or di ((C 6-Cl4)-aryl)amno, or a

pr ots er.ivative thereof or precursor noiety
therdatO' HBoc is tert-but oxycarbonyl, or its salt;

pbeyed to 10- nenbgred heterocycl oal kyl conprising
1, o/ 3 identical or different ring heteroatons
chosel from ni trogen, oxygen and sul fur,

(06-Cl4)-aryl, (Cl-C 8)-alkoxy, (C3-CLO)-Cydl QalkOXy,
(C -Cl1 IPharyl oxy, di((C- i-C8)-alkyl)amno, di((C
3-Cl10)- cycloal kyl)am no or di((C 6-Cl14)-aryl)am no,

or a protected derivative thereof or precursor noiety

wherd i, S RS (2 PR Ol L et o 10

membpered ﬂétmcwloélkylfmﬂpmﬁ@qumﬁ BRleRficAlrAMEShRHRg | N
heteng%rtlc s an_internediate for the preparat|on of a

sgfl gqm nitepaan, #xygen and sulfur, (Ce-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C10)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C4-Cg)-alkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt;

a compound of the formula XI,

R
NH,

Ph

wherein R" is H, F, CF3, OCF3, (C1-Cg)-alkyl, (C3-C1q)-cycloalkyl, 3-mémbered to 10-
memberéd heterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C14)-aryl, (C1-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C1-Cg)-alkyl)amino, di((C3-C1q)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt;



wherein R1 and R2 are defined as above, or its salt.

In a particul ar enbodi nent, the present invention also
wW@e@gioess8s novel i nternediates useful in the prPCEEBRBB®S5/001676

of the present invention for the preparation of 4-][3-

(am nonet hyl ) phenyl ] - 1-[ 5- (2% f | uor ophenyl et hynyl )-2-fu

ranoyl ] pi peridine or its salt,including:

1- (3-bronmobenzyl)-2,2,5,5-tetranet hyl -1-aza-2,5-disila

pent ape:

a °°mi’¥’?baé-t'@%@mq'ﬁ?%dr oxypi peri di n-4-yl )benzyl ] -2, 2, 5, 5

-tetranet hyl - 1-aza-2, 5- disil acycl opent ane;

3- g,l- benzyl - 4- hydr oxypi peri di n-4-yl )benzylam ne or its

sRlt; 3-(1-benzyl-1
-tetrahydropyridin-4-yl)benzylamne or its salt;
nzyNH 0S -t etrahydropyridi n*-yCbenzyl carbam ¢
rt-butyl ester or its salt;

ridyl)benzyl ankfje or its salt;

3-( ridyl)benzyl carbamc acid tert-butyl ester or
its lt; and

4-[ 3-{(tert-butoxycar bonyl am nonet hyl ) phenyl ]-1-[ 5- brom
0- 2- f upanoyl ] pi peri di ne; and, in another particul ar
enbodi nent of the present invention, the use of each
of these conmpounds as an internediate for the

5 where P R A FrEFpRGR91 (CuCpsslkd. (Gubrameioaliedsgmembareciio 10-
membéRItPHeteROdYRIdatkyM Bofforising £, br 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Ce-C14)-aryl, (C1-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C+-Cs)-alkyl)amino, di((Ca-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or

0 precursor moiety thereto; Boc is tert-butoxycarbonyl; and Ph is phenyl, or its salt;

a compound of the formula XIV,

XV

N\

wherein R" is H, F, CF3, OCF3, (C1-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, (Ce-C14)-aryl, (C1-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C1-Cg)-alkyl)amino, di((C3-C1o)-

) cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto, or its salt;
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As used herein, and unless otherw se specified, the
followng terns are understood to have the foll ow ng
wore@nior3ss " Al kyl " means a residue of an al i phBET/EP2005/001676

saturated hydrocarbon group which nmay be straight or

branched havi ng from about to about 8 carbon atons,

for exanple 1, 2,3, 4, 5,76, 7 or 8 carbon atons.

Preferred al kyl residues are those which have from

about 1 to about 6 carbon atons, in particular from

about 1 to about 4 carbon atons. Exenplary al kyl

' ] thyl, ethyl, n-propyl, iso-propyl,

a°°"ﬁ§§ﬁ?§ ,hégéﬁﬂggpgﬁs-butyl, t-butyl, n-pentyl,

3-pentyl, heptyl and octyl. "Cycloal kyl" neans a

resi due of a saturated monocyclic or bicyclic ring

sygtem contai ning fromabout 3 to about 10 ring carbon
xample 3, 4, 5, 6, 7, 8, 9 or 10 carbon
xed cycl oal kyl residues are those which
om about 3 to about 7 carbon atons. Exenplary
cycl oal kyl residues inglude cycl opropyl, cyclobutyl,
cyclfopgnt yl , cyclohex&ﬁ( cycl oheptyl and cycl ooctyl .
' ergcycl oal kyl " nmeans a residue of an about

3-neMbered to about 10-nembered, for exanple 3-, 4-,

5-, 6-, 7-, 8-, 9- or 10-nenbered, saturated,

nonocyclic or multicyclic heterocyclic ring system

[ r C.3. . e _

e e O Choar o T I g) il 53fenTietdd o 10
membeied hetenocpeloblibieampiising ly 2ri 3 mlenticali orglifferenbringt om

heterddallstchemet HI8 MEHEER, Y aBh aha St (557G abila:Co-alkoxy,
(Ca-Cryeyeralkoxy [CHCrIeiylokE1difE)Cs)-alkylyamino, di((Cs-Cio)-

cycloalkyl)amino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or

precursor moiety thereto, or its salt;

a compound of the formula XV,

R"
NHBoc

BN XVI

N\

wherein R" is H, F, CF3, OCF3, (C4-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, (C4-Cg)-alkoxy,
(C3-Co)-cycloalkoxy, (Ce-C14)-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-butoxycarbonyl, or its salt; and



al kyl, (C6-Cl4)-aryl and (C6-Cl4)-aryl-(C
1-C4)-al kyl -. Heterocycl oal kyl includes, for exanple,
w@ 2gosa9syx| oal kyl group of from about 3 to aboRCT/EP200510P1676
menbers of which 1, 2 or 3 are ring heteroatons chosen
from ni trogen, oxygen and fur, i. e. a saturated
nmonocyclic heterocyclic group, and (ii) a residue of a
saturated nulticyclic, for exanple bicyclic or
tricyclic, het cyclic group of from about 6 to about
aco"WWﬁﬁt%ﬁ%mﬁagngi ch 1, 2 or 3 are ring
het er oat ons chosen from nitrogen, oxygen and sul fur,
in which a saturated nonocyclic heterocyclic group is
fused to one d) nore, for exanple one or two,

cycl oal kyl n@ror saturated nonocyclic

h igNgroypg to forma multicyclic cyclic

st enplary heterocycl oal kyl groups include
pip i nyl,

pyrrolidinyl, gBhoIinyI,

dropyranyl, or tetrahy rothienyl. "Aryl" as a
graup or part of a group neans a residue of a
nortocyclic or multicyclic ring system conprising from
about 6 to about 14 ring carbon atons, for exanple 6 ,
8, 9, 10, 12, 13 or 14 ring carbon atons. Aryl

5 wheraimB" lslék F, (0F)3, DCRS(OpHE phlkyl, lmglmyﬁdzydfoé]kyl 3-membered to 10-

10

15

20

| f e bi t
membreshel Co{@Z@J%@Q&%%&@' 5570 Gantastar daeabing 14
heterddt&ﬂsg.i%gﬁ@ F‘]@?ﬁ’ﬁﬁm Wa% l)u‘:ZC?-gJeﬁ)a%r&FZf: Cs)-alkoxy,
(CS-Cﬁ)icwaalk?)(}ﬂa(od@h)?dwy 'Wl-@)—ambamlﬂc@mﬁ)ﬁl i C

tr|c§cllc aro é carbocyclic group .in which an

cycloaliylamyg o dlifee-G vy Bamign, agect @dﬂegg@twa)@@rmor

ety L oo Wi oo o

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 I,

NH, Y/

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

useful in the processes of the present invention for the preparation of 4-[3-
(aminomethyl)phenyl]-1-[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine or its salt,
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"Heteroaryl "™ means a residue of an about 5-nenbered to
about 10-nenbered, for exanple 5-, 6-, 8-, 9- or
waeosesdses ed, heteroaromatic ring system whi chPCT/EP2005/001676

conprises 1, 2 or 3 identical or different ring

het er oat ons chosen fron1nité§gen, oxygen and sul fur

whi ch can be bonded via any“suitable ring carbon atom

or ring nitrogen atom and nitrogen atons of which,

i ndependently of one another, can carry a residue

chosen from hydrogen, (Cl-Cb)-alkyl, (C-CuJ-aryl and
inchmﬁ -Cl4)-aryl-(C 1-C4)-al kyk Heteroaryl includes: (i)

a Tesidue of a nmonocyclic or bicyclic aromatic

heterocyclic group all rings of which are aromati c,

i ncl udi n for e I resi dues | i ke benzi m dazol yl,
1-(3-B5RRPBeRFY 313 b o SUARELAYIC] -Rra-daritiRy SRpeNtENg; y 1

i mdazolyl, indolyl, indolizinyl, isoxazolyl,

i soqui nolinyl, isothiazolyl, oxadiazolyl, pyrazinyl,
1-[3-(peindglz4-hytiroxypiperidin-ybenzgd}-2, 2, b \b-ietradiethyl- 1-aza-2, 5-
- rol yl ., quinazolinyl, quinolinyl,
d'snaéﬁ),x%),pﬁr%?ﬂ%di azolyl, thiazolyl, thienyl or triazolyl,

or (ii) a residue of a partially saturated bicyclic

het eroaromatic group in which a heteroaryl group and a
3-(1-bepeyleddhiyd roxypipgpidinr-4 atbangylagriog or iacak;

het er ocycl oal kyl group or a heteroaryl and a

het er ocycl oal kyl group are fused together to forma

3-(1-bengliL £,253, 6 Ut ahirop Pridif Ry éh A ldhine starydalf esi due.
( "Al toxy" nmeans )gin gﬁ(yl -C}’m%eszfydue in which the al kyl
group is as described herein. Exenplary al koxy groups

[ u , I SOpPI. .
a-1-oRHEY i RS PO DA AR89 buty eseror s
salt;
3-(4-pyridyl)benzaldehyde oxime or its salt;
3-(4-pyridyl)benzylamine or its salt;
3-(4-pyridyl)benzylcarbamic acid tert-butyl ester or its salt; and
4-[3-(tert-butoxycarbonylaminomethyl)phenyl]-1-[5-bromo-2-furanoyl]piperidine;
and, in another particular embodiment of the present invention, the use of each of
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 understood

to have the following meanings.

"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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"Cycl oal koxy" neans a cycl oal kyl -O residue, in which
the cycl oal kyl group is as described herein. "Aryl oxy"
wore@ns9sss aryl - O residue, in which the aryl grOUPP1085/001676
as described herein."Heteroaryl oxy" nmeans a
heteroaryl -O residue, in i ch the heteroaryl group
is as described herein. "D Walkylam no" neans an
- N(aI kyl) (al kyl) residue in which the al kyl groups may
he same or different and are as described herein.
3, 4, 5 |;§ Jygr[ & griBanaatonts. Riefaredagikyl residues are those which have from

s NFHEA LI b b TS B g tome
Exemiarsdaﬂcﬁi réaduételmﬂude mtia yatayli nQSroppiaR-pidpyl, n-butyl, isobutyl,
in which the ary.|l groups nmay

d
8- bu")ﬂel\{( a%&, ﬁa’%e 3&?5'%%'?5%“’&%“’ £Ylas described herein.

In the processes and conpounds according to the
invention the groups Rl, Rl', R2 and R2', which are
"Cyclealkyt hedhinsa tésidieof e lsaturatagismdapt:ynlledari b’ncydhe ringrsystem

herein ent L.y of one another S
contaffiag hBimapditd FEABOD WaRpbOnGHEMS 5 XAl e 4. 5. 6, 7, 8, 9
or 10 b‘afﬂiﬁr atoh®y, Eréftned é’&ﬁt\t’oeﬂkﬁ réQQﬁ@@ Bij@fﬂdsé \E)ﬁlcﬁ ve from about 3
anot her present one ‘or More preferably, on
to aboyt&uqaarRQn @tomRs: Eken’piae's; emcloamyl msmltgasompluﬁe GycldmOpyl,s

cyclo Eiandhtih TRlohelkiafyaiedly S cibpbtir onbont 1

of one anot her have the meani ngs i ndi cated herein and
can be the same or different. Positions on the benzene
"Heterqaygloatieyhi means iarresidbiefalanabaut emenbered to about 10-membered,

for example 3-, 4-, 5-, 6-, 7-, 8-, 9- or 10-membered, saturated, monocyclic or
multicyclic heterocyclic ring system which comprises 1, 2 or 3 identical or different
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, (C1-Csg)-
alkyl, (Ce-C14)-aryl and (Cs-C14)-aryl-(C+-Cs)-alkyl-. Heterocycloalkyl includes, for
example, (i) a cycloalkyl group of from about 3 to about 7 ring members of which 1, 2
or 3 are ring heteroatoms chosen from nitrogen, oxygen and sulfur, i. e. a saturated
monocyclic heterocyclic group, and (ii) 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
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
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
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whi ch do not carry a group R1, Rl', R2 or R2' or
anot her group drawn in the fornmulae, carry hydrogen
W@e@s®9s385 e., in a conpound of the fornula | iPCTAPZNS/001676

one group Rl and one group R2 is present, the benzene
ring carrying Rl carries thyee hydrogen atons in
addition to the group RL and” the group - CH2NH2, and
t he benzene ring carrying R2 carries four hydrogen

in addition to the grou n a conpound of

t , R2. | )
6 to agﬁﬁﬁ%r'ﬂamrbon atapes, &l ARgs @frvgmsb are ageraafie.caushtas pienyl or

naphtge £E0P o SRR perdety RatbBitel Fulioiche Y il BiRo or
tricyclimarétpatic aarﬁmypliaegmug in ]Ewlziﬁly a?@ylrgiﬁdu{o@idt émgyélch)alkw group are
xanple, in a conpound of the fornula | in I ch one
fused 3?%‘%9@ f%m;ﬁ suclierstilicgire; sugh AP tetranyq b gemdanyl
residf@ can be present in position 2, 3 and 4 with respect
to the ethyne noiety which, by definition, is present
in position 1. If two groups R2 are present that are

ot 4 BN P s 5 B, or

exampPless-060 @&, Rlor FRARSAPErdh Abterdabndtry §iY syflétggi which comprises
drogen, it can be present in position 2°, 3, 4 an
1,2 or/\%ﬂdﬁn isahecdifferenthingisteraatemeichosen fique nitthgen, oaggetuand

st ) e 5 635050 LB AE g Ao BB oo
and nittogen sdems\FavHits infependentlytt obiehiioteeTRaH R8sy rddidue
invention is designated as position 5 (if the position

chosegrfram&vgreaan, (Crfskrikyl.{ Cedsinyar and 4Gk 8CEC - Rlky -
HetordtAfihes ) R5eiE 58 fndBRyk of Bl ptarfofl Hriroov
group @lledrgyst ofiwhie are@ arorhatic, iacluding, for example, residues like
benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothienyl, furyl, imidazolyl, indolyl,
indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyl,
thiazolyl, thienyl or triazolyl, or (ji) a residue of a partially saturated bicyclic
heteroaromatic group in which a heteroaryl group and a cycloalkyl group or an aryl
group and a heterocycloalkyl group or a heteroaryl 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,

isobutoxy, tert-butoxy and heptoxy.

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

"Aryloxy" means an aryl-O- residue, in which the aryl group is as described herein.
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compound which is enployed into a process or which is
obt ai ned by a process or which occurs as an
WO niosomsss ate in a process descri bed herein, |iPCI/EP100%001676

any conpound which is a subject of the present

i nvention per se, which coq%ﬁins one or nore basic

groups, i.e. protonatable groups such as am no groups,

pi peridi nyl groups, pyridinyl groups and/or other

basi c heterocyclic groups, are in particular acid _
"Hetegearyloxgnmaansa h@temvbﬁ- fegiduaspahich the beiesoarny! aredp is as

' IQQ‘@. or organic acids, including mneral acids
descr!aﬂnégr orggfii c carboxylic acids and sul fonic acids.

Exanpl es of acids which may form such salts are
wme_pydrochl oric aci hydr obrom_c acid,  hydroi odi c acid,
Dial mlnprm%ﬁascﬁn i kgl repidug in whichdhe allgh gspisy may be the
[ j hd, j ;d, propionic acid, oxalic
samegjgriogt':fel{r?gF ghlag?%?lggﬁgﬁérclﬂgégéﬁd trifluoroacetic acid,
lactic acid, tartaric acid, fumaric acid, naleic acid,

"DicyJRAkIRENIP! Bifees 20 Doy o iMUS RRIkATEs b dn ieh the
cyclo%l?ggi%%ﬂﬁ 58 SRk '?thd{YPer%ht qR4 &rd §§ 'a%sgfi&%’d;ﬁ?f‘%rﬁ‘.

acid addition salts wth one acid equiva _
Wth two or nore acid equivalents. In particular in

Do T B (o BB T bk e e

same R dif@entbhg ate 68 WRSEHBePASIEN, for use as
phar macol ogi cal ly active ingredients, preferred salts

are physiologically acceptable salts or _
i theACARRR A B o AEEF B QOGRS A RrthE e A & e
and REnivbishesrelateachdaie \tee behBend FiRgS Bepicte® M iheFormulae herein,
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
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 -CH2NH,, and the benzene ring carrying R?
carries four hydrogen atoms in addition to the group R In a 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
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
presentin 2,3-, 2,4-, 2,5-, 2,6-, 3,4- and 3,5-position. Similarly, if one group R'is
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i ncludes also salts which, owng to | ow physi ol ogi ca

conpatibility, are not directly suitable for use in
w@basogseut i cal s but which can be used, for exedPER2008601676

internmedi ates for chem cal reactions or for the

preparati on of physiologically acceptable salts, for

exanpl e by ion exchange proCedures. Salts may be

obt ai ned by any process as described herein or by

customary nmet hods which are known to the person _

presegkthat ésidiffierenidram thydirgena d, candve presept i positiendt act iang 6 with

respely B B e bR ng sl wi Rl EBbap R, e
p03|t|©ml$>f ﬂj@grb@%&%ﬂ-@n@c@&pcom aftHenformutel br o the %‘oup derived
a vent, a salt can be converted into

thereﬁr@r@én IES'&% @thefr C@é@thls qtdhe évenbes is deallnatﬂdeacﬁﬁ@slae@ 5 (if the
| d
posmé‘@ 8@@1(:«15'1 ?ea cg't ﬁPI H ?Qs@ﬁat%tdﬁ% éoé@oﬁgggﬁ gr'oﬂph can be

presept tmm&iﬂm and, Ean'dcﬁ)nds according to the present
invention, and in particular for various values of Rl
and R2, it may be advant ageous or necessary to protect

Salts bﬁé%h@JM@& PR tSb‘N‘éﬁét E@ Ore&s% iRléntifS!. Flegn)? 2

pro uct or 1et t present initia
compbunch/\dxﬁclplseempmyed rimtioedt pmesbloc lemrelsl ahtamedewae praskss or

into the desjr rou in ord voi d, t hei
which fHer B8 BRI Ereg TS gh 2iiiOr s dassiDen st Mitiding any
compBURE AH¥EPisA s&@%e@éﬁﬁ@fﬁreéémqmérﬂlbn SEHREWHEM Bbntains one or
protectlng groups and precursor noieties and processes

more pasicigroupsiu. ipvetonathhie groupsauohas aminmgraunsi pmemdtnyl
caordance

group, BifiRY SPul BB ar Fe o Rlterpe e ST o R el i} Particylar acid
additieX 8BRS forAfediSy tHe RePetiivel cdthpElife BRdanerganie 8 oldahR adids,

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, methanesuifonic acid, ethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic 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
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
acceptable salts, for example by ion exchange procedures. Salts 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
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"Protective Goups in Oganic Chem stry", John WI ey
and Sons, 1991 . In the processes and conpounds
W@ewsenei3sy to the present invention RL and R1' PCT/EP2005/001676

preferably are H F, CF3, OCF3, (Cl-C4)-alkyl,

(C3-C7)-cycl oal kyl, phenyl 4 Cl-C4)- al koxy, phenoxy

or di((C1-A4)- aIkyI)amno re preferably H F, CF3,
OCF3, (Ci1-C4)- alkyl, (Cl1-C4)-al koxy, or di((C

1-C4) - al kyl ) am no, pal‘tICU| arly preferably H F, CF3,

an aciddp3 selvelt, @; by iqry pxehangerfromp)anathessalt. rhﬂf@mse by applying

oo 384 5 S0 G T2 5 30y, 3 con o

convdrtedqametrblfeee ba@e i‘f@lﬁsﬂ&d 3t exangle ifish ipterArytliatetifibh has been
ourine atomis preferabl Yy present in position

lsolat%d @ﬁﬁﬁ%’ﬁ piededdn @ruisegHenbieastion ﬁ&elﬂbﬁﬁééh@ fieadase.

resi due mhlch is present in position 1, if the
position of the group -CH2-NH2 in a conpound of the
In thefprooessesliand compoundseageardngderthe pdesdrdrimfertion, and e particular

o el R g B ilfsonbe W) Bt
react&@lun%bnal {rb'u s(\ﬁ?ﬁe@7 ﬂ'les@éﬁé %%Ifé&l in 9{@!‘\%&{( prs:duct or let them be

henoxy or di ((C 1-C4)-al
presenbmdlqﬂyen &rrabo@/pnacupsormetl ;ch(aim-leizta)rmﬂangrted mto the

desirest ol oS Iy el e, Gnvapto Saytigafn It esacions gopgring to

proce@ées( Qﬂm@?reé?éﬂﬂqwenﬂmf @d?ﬁréhh@h’él%frbﬁécﬂhﬁfg%%% ¥né"Pré;oursor

, especially preferably
mmetlﬁﬁ amls@opﬁaie%f@é inteagdugtion mddhemempyabmrmrsuon into the

cesivdlB5ERHELAY 65 556  SERGRRTER Y i SAERLL RYG 1SR
skilledpipstheizet) foroetampletdyydesonbeatin T.W. Greene and P.G.M. Wuts in
"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, (C4-C4)-alkyl, (Cs-Cr)-cycloalkyl, phenyl, (C4-Cy)-
alkoxy, phenoxy or di((C4-C4)-alkyl)amino, more preferably H, F, CF3, OCF3, (C4-Cy)-
alkyl, (C1-C4)-alkoxy, or di((C1-Cy)-alkyl)amino, particularly preferably H, F, CFs,
OCF3, (C4-C4)-alkyl or (C1-C4)-alkoxy, more particularly preferably H, F, CF3, OCFs3,
CHs or OCHs, 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
position 1, if the position of the group -CH2-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. R? and R? preferably are H, F, CF3, OCF3, (C4-C4)-alkyl, (C3-Cy)-
cycloalkyl, phenyl, (C1-C4)-alkoxy, phenoxy or di((C-Cg4)-alkyl)amino, more preferably
H, F, CF3, OCF3, (C1-Cq)-alkyl, (C1-Cas)-alkoxy, or di((C1-C4)-alkyl)amino, particularly
preferably H, F, CF3, OCF3, (C4-C4)-alkyl or (C4-Cq4)-alkoxy, more particularly
preferably H, F, CF3;, OCF3, CH3 or OCHg3, especially preferably H or F. In case that

one residue R? or R? is present, in a moreover preferred embodiment of the present
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The processes according to the present invention are

usual ly performed in the presence of a solvent (or
wa@ldoaeeisys but, dependi ng on the individual caseCT/RB2005/001676

al so be perforned w thout addition of a solvent.

Sol vents that may be used |4%ﬂude I norgani ¢ sol vents,

for exanple water, and orgahlc sol vents. Exanples of

organic sol vents are hydrocarbons, including aliphatic

onsf | c hydr ocar bong, for exanpl e pentane,
Invenman@r Rielsthan papiqway a fluerine atang irbpriho ppsitiondse she ethyne

mmetﬂm hyl cycl ohexane, benzene, toluene or xylene,
al ogenat ed hydr ocar bons, includi ng hal ogenat ed
al i phatic and aromati ¢ hydrocarbons, for exanple

di chl or onet h ri chl oronmet hane, carbon
The pyogesses aGeP {hﬂ IeserhaNeNtian awvsiallyinagiesmed in the

preseﬁ?é Bpat < et er?&lld@n@%tﬂr ﬁ@ﬁéﬁcﬁﬁ@r n%??ﬁ&iwdhglc{:é’s‘a, May also be

s and cyclic or exa
perfordlezi Mthoeit additiondof apolvept. Sdteentsdhaf map rbtaayéedembmble inorganic

v Ok BB e A BB 2o B b g aphens ar

hydro€a®6A8incRRAIRY §I1pl'fé5ﬁc ShePaIRINGatRl Mro@&r%bf\%efor *é%bf{ple pentane,

acetate or dinethyl carbonate, am des
hexangi, heptayief, petrahether, ligirpio hy&lah@tasna dreaetbylcyclohexane benzene,

otor A YR ERBE RN, YRS I8 RIS fonato an

aromdti&%yw'bé&bﬁn@f@ﬁéﬂ@hp@émhﬁﬁ&h@m@ ’tn&ﬂémthan arloon
|nclud|ng|n but anol and i sobutanol, or et hyl eneg

tetrachloride, disblaliesthgnal trishiereethane dehlorabenagnensrr didhionsbenzene,

cverd i ASHBFAASH s ah FLHEB AR b BB BBh T cin

propyleétesrodi-isbprapyl étier! dibtylether, ethyleneglycol dimethyl ether,
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, butanol including n-butanol and isobutanol, or ethyleneglycol, acids
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
two or more phases. The term "solvent" thus includes, for example, mixtures of two
or more organic solvents, such as mixtures of an ether and an alcohol or mixtures 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,
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
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"solvent", as used herein, includes besides a single

solvent also a mxture of two or nore solvents which
worenps40es383 sci bl e or partly mscible or inm sci BCBFER205/001676

may formtwo or nore phases. The term "solvent" thus

i ncludes, for exanple, m xt ées of two or nore organic

sol vents, such as m xtures % an ether and an al cohol

or mxtures of an ether and a hydrocarbon, and

m xtures of one or two or nore organic sol vents, for
the ingiddnal sase: itaray be peeferabjeiiotise arsalventivdrich dissotvesrbe

empi8islRhEhney o GG Ta R o b o EsR G EIos" 4 Gheltent

whichdlissolb€s sl employedoedrapoursdd Ahe egentst d1Ri/eF the csbtwn@w of
the characteristics of the reactl on, the co

comp@dnds ta pemengiteni or arfdivait a\rm@uonb{rﬁilghﬂz Hisise esdha employed

compBUAGE afSRREs alf/AF it bitaildiPedmBBLNEL SefthBlel 38 duitable

rgo unwan ed re i ons
solveatsdreygivers abpeel add bialmw #ythet explanktionst drethedp@icegskes according
ounds. Dependi ng ont he individual case, it nay be
tOtthng@ﬂQﬂﬂ e to use a solvent which dissolves the
enpl oyed conpounds and agents and/or the obtained
conmpounds, or a solvent which dissolves the enpl oyed
In varaumppocdsses dceqydimgstodhd oesert énvantisnreelase ispemplbyetipfor

exarmgie So Pidieia Shafic eanuempi Aids Seatokyelk 8 hrpaunc grdiberate
a baswéﬁhn@gc&ﬁaseh@%m X 38R bR Séaviitigbad Sc@%ﬁﬁﬁ& YuRh§ a

gi ven ove and below in the explafations on
reactionoBasse thaidnay be ngeddnelude organic bases, |far emnnplgamines

mclucﬁ f(—gﬁsesa aﬁ}%%rsddchgas f?le'ihy‘:far%l es?rrbutillg\ﬁ'uemé | gtﬂyﬁdusopropyl%mme
or N-methylmorpholine, and inorganic bases. Inorganic bases usually are basic
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
ethanolate, sodium tert-butanolate, potassium methanolate, potassium ethanolate,
potassium tert-butanolate, magnesium methanolate, magnesium ethanolate, calcium
methanolate or calcium ethanolate, and others, for example sodium hydride, sodium
amide, lithium diisopropylamide, Na;HPO,4, NasPO4 or sodium acetate. Besides a
single base also mixtures of two or more bases may be used. The choice of a
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.



exanple, to produce a chem cal conversion or to
deprotonate a conpound or |iberate a basic starting
weovpossss fromits salt or to scavenge an aci dP¢DEP®AS/001676

during a reaction. Bases that may be used include
organi c bases, for exanple Lgé‘n nes including tertiary
am nes such as triethylamne, tributyl am ne,
et hyl di i sopropyl am ne or N nethyl norphol i ne, and

I ngr gani ¢ bases usually are basic

i_.nor gani r&gfes. )
In thee‘e'?ﬁa@uad r exelagpkians oRdha peotassrs @ecoktiag timthenpresent
i i 1S nesy ' .
invenfit SRS QVEN Tt SoRinics pOBHRoLBs FRE N S RETR" B R, e definec
as abbiyejrBod iddertdndoxyranyaindPhlds piperyd ssiduBisdi-pytye or
cal ci um hydr oxi de, carbonates and hydrogencar bonat es,
for exanpl e sodi um carbonate, sodi um hydrogencarbonate
e O B P DS AR o7 bfohes e B G to the presont
inventiasr as Bhowndn Scbemeot.assi um met hanol at e, pot assi um
et hanol ate, potassiumtert-butanol ate, nmagnesi um
nmet hanol at e, nmagnesi um et hanol at e, cal ci um et hanol at e
or cal cium et hanol ate, and others, for exanple sodi um
hydr i sodi um am de, lithi di | sopropyl am de,
o4, Na3RH4 or sgodi Cetatel Besides a single
se al so mxtures qf nor e bases nay be used.
e_choice of a suitfab base that is advantageously
usRtl in a specific grepar &ion prlocess, will be made
by a person skilledY%n the art i# view of the
llcharacteristics of the reﬁption, t he conpounds whi ch
are enpl oyed and obtai ned, and technical and ot her

aspect s. O
)K&x
Cu salt NHBoc N \ /
Pd catalyst
amine H
R

\Y;
Y
»
o R
o. F#
NHBoc N \ /
\Y;
R"
2
o R
0. F#
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Exanpl es of suitable bases are given above and bel ow
in the explanations on the processes according to the
w0 poosn9i3eh. I n the foll owi ng, further expl anati PCFEP2905/001676
the processes according to the present invention are
given. In the Schenes bel ow.proups like Rl, R2, RI'
and R2' are defined as abovﬂé, Boc is
tert-butoxycarbonyl, Ph is phenyl and nBu is n-butyl.
The conpounds of the forrmula | are prepared by
SChe@ﬁo’besses according to the present invention as shown
in Schene 1.Schene 1 The phenyl et hynyl silyl conpound
of the formula Il, wherein Gis trimethylsilyl,
The phehylbﬁm{rwiéilyl compbllslmd; lof)t’rwa‘pkmmayll,, wlgerein hG is trimlelt<h)1|silyl,
. imethyl-tert-but J , is treated with an alkali .
tristhy b TR GRYSRY - ShHRSIAYEleB DY BiNloisAreaten oHTbaaAliAl meta
I .
hydrokft®, FEIRAGH: ¥FaROMLI Tor BRIARE B ESRRANE sodiim ¥t potassium
compouanthesi amalialina eaith metht alcohakaée, fpr exampld 3 magresium or

caloiufy pRBoIHE Grtetap b gHit PoeR it CARoRRIS, in B adlYentapuctes an
aliphaithIGShdHoP & mixk e PR RighafB sl 2Rt £ @@Fﬁgopéxé\nple

m xture of methanol and'tetrahydrofuran,
metharahoes ethanad oo s mixtiireai ongthaod and tebainydsado@n, at a temperature

of o s 800 4o Yol S Bt BR ot SR IR v bRafh A C o
give &Pdollitién Bpma%@rréddo_nwﬁgcﬁhamémyﬁwmdwbompﬂhe%ierﬁu@qn which

i sol ated, thus avoiding the hazards that would b
phenyetyaylaosapaunchistned ispiatedi fysAvaidisg dhe hagarls that would be

|.e1 b e oyed i
sssod BN/ BEPAARER R o BB BRI ARARIRE i Bose can
be enghloydd . & 2atadytic amount, for example in an amount of from about 0.02 to
about 0.05 mol per mol of the compound of formula ll, 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
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(PPhs).Cly, a cuprous salt, for example
copper(l)iodide, copper(l)bromide, copper(l)chloride or copper(trifluoromethane-
sulfonate, where the cuprous salt can also be formed in situ from a cupric salt, for
example copper(ll)acetate, and a hindered amine, for example triethylamine,
tributylamine, ethyldiisopropylamine, diethylamine, pyrrolidine or piperidine, at a
temperature of from about 30°C to about 70°C. The compound of the formula Il or I,
respectively, is preferably employed in a slight excess, for example in an amount of
from about 1 to about 1.5 mol per mol of the compound of the formula 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
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about 0.05 nol per nol of the conpound of fornula II,
or in a greater anount up to an about equi val ent
w@ewane33ss or exanpl e an anount of from about OPOREPH05/001676

about 1.1 nol of a nonoval ent base per nol of the
conmpound of the forrmula I1I. %Ee sol ution of the
phenyl et hynyl conpound is conbined with the am de of

the formula IV in a solvent, such as an ether, for

dloxane or

per mo! 8 heramaRgad AL ognLiA Yo eng ihe amauntics thehingered amine
f t C
prefer R eLRY, 11080t 16, FE12 bASA fOh RN FHdpl] 5 mo
per mlobnbtljiemnpowad bbitieformaladl.yst , for exanpl e
Pd( PPh3) 2Cl 2, a cuprous salt, for exanple
copper (l)i odi de, copper(l)brom de, copper(l)chloride

Work2ip &Qﬁé%éét)dn’ t'nf)ltﬂ'l%r éHF?B@ B%H{JEG 'B@/tcﬁ{stéf}?synﬁ)rto%dures as

cuprous salt can al so orned I n-si a cuprie

appliesdptall pr@cessem@‘l tbempwrt( mverﬁtoet italyding d#eat:hen’ol@rrthé orgamc
ne, tribut

onas ) ByrbRERTRAS A A, A5 Biehl DL oSt t rovide

the Bad-pestecietison@bouhd Glrm{érf@irh'ula \Pflnfd @u’?bﬁgm?;taé’b%?of fhe present
about 7C0C. The conpound of the fornula

inveniiess fhecieiagents pre§ept isftbe @@!@tloenpsulyleg fiam resitinght of the

phen857k A 08 ARl P B bRt

coupliny.redtiforewith dlye dompount odfthd ftﬁnﬁﬁé hwdi um cat al yst and
the cuprous salt each preferably is from about 0.005

to about 0.2, nore preferably from about 0.005 to
e SRR GO Bl SOTHEMA 1 oo AR e
compcbmmﬂmﬁlhedbrrmulad &draaxanidle. Ifitie dpsieéd taprapdre @he @&ﬂbbuﬁd of
the formulaki ltself or ltslsalt the compound of the formula V is subsequently
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/or 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,
advantageously by means of a physiologically acceptable acid such as
methanesulfonic 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 formuia |
or its salt, preferably the salt with the acid employed into the deprotection step.

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



per nmol of the conmpound of the formula Il. Wirk-up of
the reaction m xture can be perfornmed by customary
w@e@smoeRises, as applies to all processes of theECPERReF001676

i nvention, including treatnment of the organi c phase

with brine, dilute hydrochhgélc acid, and aqueous

sodi um car bonate, to provi the Boc-protected

compound of the formula V. In a surprising aspect of

the present invention the reagents present in the
CeaS%SoiQRFPMWer%%luthn @f theaeid rc‘é‘dﬁﬂﬁﬁl@f te fomaula XIX wherein A is
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amines likshftmlwlalrmnej dp pm\ﬂde ehb bgrrsq;portdlmgn gmidié of thee Bomula IV,
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10°C m%ute@o ‘01 At RY3- rt%tﬁéﬁ%ﬁqbanﬁénﬂﬂ%é‘(hlygﬁhenyl]piperidine of

Preferably the conpound of” the fornmula V
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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-furanoyl]piperidine



or its salt, preferably the salt with the acid
enpl oyed into the deprotection step. The conpound of

wo b@shewsil a 1V can be prepared as il ustrat edPCTEP2005/001676
Schenme 2. When starting from 5-brono-2-furoic acid or
5-i0do-2-furoic acid of theggdornmula XVI1l, wherein X

is bronb or iodo, the acid IS first activated as
outlined above to give an activated acid derivative of
or iodo and Ais

t he formul a, Xi
metnd S RHE A SIS R dhsCabiin A2 00%0061!@6%840@nterr@t10nal
atent 8 ott! BRI éfﬁd‘éiﬁw formthe
P nchmﬁdxap@cgﬁ%jgeny n?f%% t such as a c@?‘@ce) ‘i mde, or
the m xed anhydri de obtained fromthe acid and an
al kyl chl orocarhonate. Preferably the acid of the
formJIa XVI reated with thionyl chloride in
IUX|ng t ol until gas evol uti onceases to provid

asolc?man of the dtid EFNRCGds the fornula X X
m i's ch“oro whi@il sol ution may b® used, i
Hs desi I A thelsubsequent step i thout i8ol @i
the acid chlorige. The activated aci@Hg@ri viti
E?B? formula XIXis conbined with the
3-(tert-but ddgcar bonyl am nonet hyl ) phenyl ] pi peri di ne
of the formula VI in a solvent, optionally inxype
presence of a base, for exanple a tertiary amne |ike
|et hyl am ne, to Oyi de the correspondi ng ani de of
e formJIa IV, geleral |y afC@Chgnperature of from

—atut zoout] 400CL _preferaply fr agout
to aH(mt ROOL. The F
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of the fornmul may be liberated froma salt of a
conpound of t ormula VI 1for exanple a s W th
p-tol uenesul fonic acid, by treatment with se, for
ex alNHBoc
O
P
Via NHBoc (N F
N
H -
Va

. CH,SO,H
Ib

Scheme 3

According to the previously described process, 2-flucrophenylethyne of the formula
llla is coupled to methyl 5-bromo-2-furoate of the formula XX via a palladium
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al kali metal hydroxide or al coholate, such as sodium

hydr oxi de, and extracting the conpound of the fornula
wO/koos/9388 sol vent such as, for exanpl e, tol ueP@r/BP2005/001676

di chl oronet hane, followed by drying of the solution.

VI Schenme 2 Previously desc 51 bed processes for the

preparati on of conmpounds of¥the fornmula | include the

process for the preparation of the specific conpound

4- 3-
mediqtg&jpmaashyvgrhﬁm@nql chrqreatographyoyieldsengthyt byAy| ) _- 2-fu

fluorop Rk RSP SEo BRI Xl PRich 1§ 3abofietnd”
recrys’!ﬁllllkéd:ftt gg@ tﬁﬂééﬁ&ﬂé/e@@éﬁhb fanduRh. Cbnﬁlﬁﬁiﬁeoﬂhe acid

3 According to the previously

into thpe@@duobmqﬂ @‘&b@éormulﬂ)@&lldﬁ REpYMeti with axalyl chlosidea
Aoyl B 3oSHED G S RoleR B s yaBE g, & i ormue

Via whitf, abcmdmg)@rtaamnwlpedmé&ssm mbaﬁe(}] R‘r? ted|0l|Js process using
the formu

costiyRPGRT R AHIRFY Pelovh il 63 e«a Shiarsiecsives b Sec prtected 443-
amlnblé‘r%g?ﬁ}#@t %e/ﬂol'-gﬁ-f?‘ flﬁﬂ%g t n?h('i urgﬁ gfl%{ft{lrllé’rog fHee
formutecVanphé shede mddmcb»smtyifledrbwﬁlasmchrAcr}dtagnapxinydbllowed by
trlturagpl\y\ﬂén cf SMP&‘ ){oe%%’noengrl %Ternarp\s/em rgé)rggtng]ap orﬁ) eéy 9rea‘f§ment
with methanesulfonic acid the Boc group is removed and 4-[3-(aminomethyl)phenyl]-

1-[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine methanesulfonic acid salt of the

formula Ib is obtained.

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
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)phenyli]piperidines of the formula VI useful
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.



Vi a which, according to the prior process, is prepared
in a tedious process using costly reagents as outlined
whedosmyssss th the acid chloride gives N Boc- pr oP€DERIH05/001676

4-[3- (am nonet hyl ) phenyl ]-1-[5-(2-f

| uor ophenyi et hynyl ) -2-furangyl ] pi peridi ne of the

formula Va. The crude produ is purified by flash
chromat ography followed by trituration with diethyl

et her/ pentane or, alternatively, recrystallization. By
treatment wi th n@ft hanesul fonic acid tHe Boc group is
renmoved and 4-| %'i(_am' nonet hyl ) phenyl }= 1" \ /
11-[ 5- (2-fl uor opheqyl et hynyl ) - 2- f ur anoyl || pi pe$' di ne _Si
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. ASubst ant dr awbacy. of the earli
g phe et hypgs Jas /|
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cl d5€a prcesses is (3q
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pMiductions. The present iRygntion provides Ph IX
advant ageous processes which are useful in the
preparation of conmpounds of the fornula | and are

di sti ngui shed by generation of the phenyl ethyne from

t he silﬁw compound in sitQWVWthout need for isolation

of the pRenyl ethyne, thus™sllow ng to avoi dgt'he

handl i ng z us conp .
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\

Scheme 4

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(chlorodimethylsilyl)ethane in the presence of a base, for
example a tertiary amine such as triethylamine, preferably at a temperature of from
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processes of the present invention, for exanple, as
shown in Schene 4.VI Schene 4 Accordingly, a
w@2006ded3enzyl am ne or 3- bronobenzyl am ne of t heCT/BP200$/601676

VII in the formof its salt, for exanple the

hydrochloride salt, in a sq% ent, for exanple a

hal ogenat ed al i phatic hydroCarbon such as

di chl oronet hane, is treated with an about equi nol ar

ampunt of 1, 2- bliéghlorodlnethyIS|IyI)ethane in the
abOUtpTCbgeﬁ@o%ijﬂ '39°6aWorksupr ofherrpaetion mixttiteacan heaiaceospdished by

v SUAT TR B5E B8 gt BRI et o

aromaticdyd recamm&)rmngmé ipehethd)Yo feﬂnb(/élbw Resi@aPahite $Hlt, to
of the filtrate treatnent of the residue with an

providg therearresrondiigotrheiabenyik eanapeeid of the fexania Wl i.e., the

core RN 1SS ARLRERS 165 B AFIAE 8l o el Bt ane o

1-(3-idddbenzyl)e2,2,5, Stettamethyb d prrad? Badisifadyclopepeq | ~*. d
d-tetramethyl -i-aza”. d-disilacyclopentane or i -
-i odobenzyO*. d d-tetranethyl-i-aza”.

The cgnfﬂio%hh%%ﬁé 12V .sTm%pﬁt%qae& BetHChn Elr?lgggigrﬁgfﬁ“#cgp%lhﬁd, for

then treated wth Ium co ’
examphealrbutyllﬂhium )slelcrbutylhﬂmuraetbmyﬂlﬂhlum o hewyllithium, in a solvent, for

examg@%é@eg%nigﬁ %oc{igtggﬁgtygr tqlfﬁhydgq gafnog),\ﬁ%nstubsequently with 1-
at t
benzyl gn;glﬁéﬂgéﬁ g’g ?F%%lﬁéééﬂat{%ﬁgﬁggﬁg e%l}’c%h‘é‘én% ért%mgerature of from about
-80°Céo tedaopit r40°@, doroéxemiplen ad labout -ECACH pralideithe é@fesdﬁmdmg
orrespandi n

alcong] Gt ghe fordiuig K. Whichamay b eaRiied Forways Hdetirad, saihout further
purificafibher Re alkylifigiahT &6mpdlind aHg tlflé‘ﬁt-ﬁlﬁ{zyl-4-plpendone are usually

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

The alcohol of the formula IX is then treated with an inorganic acid, for example
sulfuric acid, hydrochioric acid or phosphoric acid, preferably phosphoric acid, which
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.

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 temperature of from about 70°C to about 150°C, preferably at about
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
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purification. The al kyllithium conpound and the
1- benzyl - 4- pi peri done are usually d enployed in an
w@prmangs3ed from about 1 to about 1.2 and aboutPdI/EP2005/001676

about 1.1 nol, respectively, per nol of the conmpound

of the formula VIII1. The aI%¥hol of the formula I X is

then treated with an inorganlic acid, for exanple

sul furic acid, hydrochloric acid or phosphoric acid,
preferably hosghorlc acid, which O may be dilute or

olefin@g e farmste &I, which rsay be warmiadforeRethyf desirash Mihenhfusther

purlfl(?ajt p.hatl ¢ hydrocarbon such as dichl oronethane, in the
resence of water, at a tenperature of from about 100C
to about 300C, to provide the correspond| ng

The cgmrhzq{xl)mgcrg ggg fr : he oﬁﬂ"’fﬁ%fé wnﬁﬁd?@mvmtwt glpépbonate
(Bothég,gwgfaﬂ is hefans, ggﬁ@bgsg wparsu.ghg(éssde%e of froh} gbgraiag gggbout 1.2

enzy amne o or nul I's then de
molangdguivadertsnineasohveat] fonexam;aieohrzaimaﬂcrajomdcudh dsamethanol,

othyl EStRTR, SrEEBar Such B Sty et hRPafhateg husirocarbon such as
dlchlo%r%ﬁ’faﬁ@ % ARATRNF e FGhere Sislth KINMMAERF a mlxture of one or

enperat ure, for example at a tenperature of from
more @bsuch s@&@tsozvmwtterldome presencebf @ baseafmswxammaan@lkah

b k.
metal LR b ShE R AGRIRE, oY d fhrflarg 2 Ging &lleR s Xopyym
hydroRi@raH tﬁemlfﬁrHiWeh FHf@P‘db%Pat & @erﬁb@ﬁét&’r‘é 61*1%m gbout 0°C to about

correspo golelno the fornmula X, may
40°C,qcaeferabllyfah ratentherafurd ef froadaboutt 105Gt tof abdm <—30°C to prowde the

t
Boc—peotectedcgm%ne of the formula XII.

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 Xil 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 catalyst, for example palladium on
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)phenyl]piperidine of the formula VI by freatment

with a base, for example an alkali metal hydroxide, carbonate or alcoholate.

As indicated abové, in the process for the preparation of the compounds of the
formulae XIl and VI according to the present invention many intermediates can
advantageously be taken to the next reaction step, if desired, without a separate

purification step and intermediary isolation.
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di-tert-butyl dicarbonate (BoC20, which is generally
weppsnysss in a slight excess of from about 1 tPCEHBP2IDS/001676

1.2 nol ar equivalents, in a solvent, for exanple an

al i phatic al cohol such as hanol , ethyl acetate, an
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Scheme 5

Accordingly, a 3-(4-pyridyl)benzaldehyde of the formula XlII is treated with

10  hydroxylamine or a salt of hydroxylamine, for example hydroxylammonium chloride,
sulfate 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, at a

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.
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salt wwth the enployed acid. If desired, the salt can
then be converted to the 4-][ 3- .
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the formula VI by treatnment with a base, for exanple

an al kali nmetal hydroxide, AT bonate or al cohol ate. As

i ndi cat ed above, in the proCess for the preparation of

t he corrpounds of the formulae XII and VI according to

i nter medi at es can
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a0 U el 830 B SRR PR AR o e

purifioatiblntﬁmrathbme)mstdpe presence of a base, for exanple a
tertiary am ne such as triethylam ne, an al kali netal

carbonate such as sodi um carbonate, or an alkali netal
The b1 GANE o BET8AYBIRY of 5o SN ARAGRL B Gy
dicarbpnate=(Bdu.Q) avhieh tie gprewmiy eeplbyéd tma slight excess of from about 1
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
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
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 tert-butyl ester of the formula XVI in a solvent,
for example an aliphatic alcohol such as ethanol or isopropanol, is then treated with
hydrogen at a pressure 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 to
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
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
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about 100C to about 300C, to provide the corresponding
oxime of the fornmula XV, or its salt. The solution of
w0 b@s0%3se nmay be carried forward to the next BCEPP200$/001676

desired, w thout further purification.The oxinme of the
formula XIV or its salt, in solvent, for exanple a

pol ar organic sol vent such % an al i phatic al cohol or

a carboxylic acid, for exanple nethanol, ethanol,

i sopropanol or acetic acid, is then treated with

solveniearbe femovad i vaeua, dolwed byntreabnentoitheraixtuweatitiuagueous

base ;frgggéééggle %ﬂeogg%ﬁrnmygg&g%s%% ggtFa(*é( I ]Eqsan organic solvent,

for emmm@dicmoromemm@ar flugree. | T regldustiison é C?cﬁfatl@n of the
nperature of from about 20C to about 500

Solve'éfx afrﬂﬂsaeat maydhen sdesated withoan aeid; far exemele ;POWMJQ@SUWOHIC

i, BERVLRL B BRI F bl Vg8 B B e e

salt with gdtoludnededfoniedacioli t hout further purification for the
next step. 0O The benzylam ne of the formula XV or its
salt is then treated with di-tert-butyl dicarbonate

As outiFgg%Bove V"Pis?é‘ad f B6RES ?glllcg%ﬁéﬁ%a?d%ﬂ/dq”oﬁhélfbﬁﬂﬁl il by

excess of rom a out 1 ar equli va
convertingitdmtovtbatoxirhe randma#nd)@ermimglthp feexire farhmtminp thes anﬂneaef the

rormuEXVAROls st S0 P B e el o P ensoni o e formul
XVII r@ahern@rfﬁéhﬁ{ﬁﬁe ftﬁ\cﬂbﬁtféf Ex%gié"%%teﬂﬂfc% roé%‘ri?é\;{ieor?t in the

sol vents or amxtureo one re of
presenre Bf agadadiunm catadyshisusk asepaliadiunbanehafenal 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
or a mixture of an aliphatic alcohol 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
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 to 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
explained above. The starting compounds of the formulae X!l and XVII 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.

As indicated above, in the processes for the preparation of a compound of the
formula VI from a compound of the formula XIII or XVII according to the present
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exanpl e an al kali netal hydroxide, carbonate or

al cohol ate or a tertiary am ne, such as sodi um
whysosEsse or triethylamne, preferably at a PCT/EP2005/001676

tenperature of from about 00C to about 400C

preferably at a tenperature.of from about 100C to

about 300C, to O provide the”correspondi ng

Boc- protected anine of the fornmula XVI, which may be

used, if desired, w thout further purlflcatlon for the

inventien thes inégymertiates-qam-ipyan aNantageausoaanaet ke fakan to the next

cactb e ko5 el Bepbtaroethet Bed A Vighmedifl

isolatiopopr opanol , is then treated with .5 hydrogen at a
pressure of from about 2000 kPa to about 6000 kPa in
the presence of a platinumcatal yst, for exanple

AocorR iy W8 oSSRl B afsdhiliiBHioR e Lo r el o 11
butoxym‘rbensalamlnom‘etﬁyi)pheaplmlpeﬂd]ﬁé‘s ob trafonnuB0Céa0 be prepared in
npl.e at about 500C, in the presence of an acid, fo

a conéa@lerﬂhhé sEnpirhEERANeaang Withrtheassegiehegper ceagntadhan according
o ho AL o proochipl PRAAPBSSLRL bl dt o8
prepapatmufc@[(i}(testebLﬂoxycarhenylamumeethyl)pbiemyl]splpeﬂtbnes Inzlude that

show (L SEhBRS s RS Bilsb0P054E4 (iniatiueal Agjent application

PCTVUSQQO@@EDGQ@ the m xture with aqueous base, for
exanpl e aqueous sodi um hydr oxi de, and extraction into

an organi c solvent, for exanple dichloronethane or

tol uene. The residue upon evaporation of the solvent,
if desired, may then be treated wth an acid, for
exanpl e p-tol uenesul fonic acid, to provide the desired
pi peridine of the formula VI as its salt, for exanple
t he



salt with p-toluenesulfonic acid. As outlined above,
instead of froma pyridyl benzal dehyde of the fornula
WXRdo5/094395 converting it into the oxinme and PCT/EP2005/001676
hydr ogenati ng the oxine function, the am ne of the
formula XV or its salt can $§1rther be prepared froma
pyridyl benzonitrile of the Tormula XVII by reducing
the nitrile function, for exanple by catalytic
hydrogenation in the presence of a pall adi um catal yst
such as pal | adium on charcoal_or by neans of npl ex
HAXSi de reduci ng agent. The talytic hydr @ jlon of
t enltrllecblunctlonls pr ef bly performedi\ina,
solyvent, for exanple gn aliphatfic al cohol
hanol orya mxture of an phatlc{ alc [ﬂ‘ and
t erHCht a Sienper ature of fr bowi<100 Sihilis)2
C, at a hydro qr essur@ ofO m\bout 2000 kPa to
aggut 6000 kPa, in the presegg&ﬁof an acid, for
exanpl e a mneral acid such ydrochloric acid. The
reduction of the nitrile function_ by, ans of a
conpl ex hydride is preferably rimed in a solvent,
SZ'—KQL:@ a_prot pg(ephyent, for le an aliphatic
cohol 1ike methanol or et hanol ,| when usi ng a/Pé’on'pI ex
hydri de |i ke—sodiumtorohydri de an aprotic o
vent, for exarrpl E;rﬁn et her lji ke[t etrahydrof uran,
en u%ﬁgac ydride |iRg |th|umalumn|um
ohydfide, at a trature of fro /&2 @Cto about
5CI)C The am ne pf the fornula s%alt may be
%&d, if desiredg @\H)zhout further purification for the
t step in which it is treated wi t i XXNHtert-butyl
di carbonat e as

NHBoc NHBoc
' BOC?-O nBu4NF

O/\\/SI\ O/\/SI\

XXVHI

NiCl,
NaBH,
Boc,O

0 O/\/SI\

Vla

XXIX

Scheme 6
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expl ai ned above. The starting conpounds of the
formulae XIIl and XVII are commercially avail able or
W@ 2005/0253F epar ed by or anal ogously to procedurBGI/EP2005/001676

described in the literature, for exanple in WO

98/ 21210, Z.Y. Wang et al., (Ehi n. Chem Lett. 2003,

14, pages 13-16, or MA l\/h@ a et al., Bioorg. Med.

Chem Lett. 2001 , 11, pages 1625-1628. As indicated

ove, in the processes for the preparation of a

ab
The figgh BiRpu Atither Prentoushy desaiiber preesssa protestion of tie 4-miperidone

. I I el tQ. L. tinventi
derivaffiE B e Fori g0 e AP Hold RSBy RIS g Ron
derivatiwkei the farheula sV, neigingdn sitligyenerdtictest thebarbaimbiHormed

yrification step and internedi ary isolation.

from “hd FGAAPAY N B1Id4701 PR A matby lidisthenohiadstiresr high

. - i | .
vacuff Qi LR MR PR MIGHI Y ing usg of s ypensive
reagehh2qtrimoatby bty Réthens). Bplotizatiomnofthed@tons bhtHeRriMeR XXV

cheaper reagents than according to the previous

reQUIGBCA IIPPRGTEcdt Gr BoTBRSIGN Wil diwdbipoDeYNislyaride
in tetr%ﬁ{%?ﬁgﬁ{@@%%%@%nﬁy Iin Ofntg r?e '}?y'ff‘tfp"ﬁiéhn_\')'r'? rﬂ)elnﬁ'é'ri di ne
bis(trifuoromeidanesafonirhiole), anvtisemheny ekpedsiselreagent fo ik the vinyl
tiflatergredaOA AR 1 SIS ot Iha ke da RoR T8 Heedrin asguzuki
coupl@P‘i‘/gLrgfhff %?‘ppeg\:sﬁ)gor%g@leﬁt 9&58hbBEEhy I SoRRPacil i R blelBnce 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
chloride gives a mixture of the desired amine hydrochloride of the formula XXVIil and
the partially reduced nitrile of the formula XXIX. 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 (Boc,0). The residual nitrile of the formula
XXIX may be converted to the desired amine, and protected as the Boc derivative of
the formula XXX in the presence of NiCl,, a toxic reagent, Boc,0, and NaBH,. 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 Vla,

i.e., the compound of formula VI wherein R" is hydrogen.

The prior art process of preparing the piperidine of the formula Vla requires low
temperature reaction conditions for one step, several chromatography and
purification steps, isolation of intermediates, and the use of toxic and expensive
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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derivative of the formula XXIV as the N-Teoc
(2-(trinethylsilyl)ethoxycarbonyl) derivative of the
WO orosds8XXV, utilizing in situ generation of PEEEP2005/001676

carbamate fornmed from1,1' -carbonyl dii m dazole (CDI)

and 2-(trinethylsilyl )et hangjg, requires a high vacuum

distillation of the product™at 156-1 6Q0C, as well as

the use of the expensive reagent

2-(trinmethylsilyl)ethanol. Enolization of the ketone
rendesingtthese @rmsaemnee&mﬁab&for #he pradueiien &f gomnagrcial quantities

of sug eompphilis Rt hathial 2l e ea) a987EPan. 1ol 1 owed

by quenching of the enolate with N phenyl bi s(
trifluoraonmethanesul foni m de), another very expensive
The inenjiontis furthey xplained @nﬁlyllustfatw ky dhefollowéng exampéary

proceé@l%ﬁ( Tﬂ%%e a&rllg:ﬂég fsﬁ&tllﬁr]ﬁ o 3&5@ ba Sh¥rubd, M5V a8 limiting the

coupti rve reagent

scopSotihinpdetiod. boronic acid in the presence of the
expensive catal yst tetrakistriphenyl phosphine

pal ladium(O to give the nitrile of the formula XXVII
Exart¥is gh must be purified by chromatography.
drogenatlon of both the nitrile function and the
4-[3-(tert-ButoxysarbanyiarginBeiethyliphdnyl]pipesidinee of hydr ogen
chl oride gives a mxture of the desired am ne
hydrochl oride of the formula XXVI1l and the partially

a) 1-(3aShehehizy) a2 508 tdtinb R eha X bHlisikRGoRfehtarip St be

the n|tr| Is the onverted into
t he Boc- protected der|vat|ve of the formula XXX in the

To a BESRGFetisg PLEBrORRESTBMRTILE B RO adoA fvdr 12O in
d.chldrgﬁg?ﬁgz %)91‘3 FidcderietHytarainet @8y efl 4232 k), BSifowed by a solution
of 1,2-bis(chlorodimethylsilyl)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, 95%) as a colorless oil. 'H NMR (CDCl) & =

7.4-7.1 (m, 4 H),4.0(s, 2 H), 0.8 (t, 4 H), 0.2 (s, 12 H).
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
(n-BulLi) (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.

The crude residue from above is dissolved in dichloromethane (1.5 L). To this
solution is added concentrated phosphoric acid (HzPO4) (1 equiv.) and the mixture is
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the formula XXX in the presence of NNCbh, a toxic
reagent, BOC20O, and NaBH4. The Boc derivative of the

w0 o009 B8XXX nmust be isol ated and further puriPCEEPIY5/001676
trituration with pentane, or it can alternatively be
recrystallized from cycl ohe éﬁme/ hexane. Renoval of the
N- Teoc group with tetra-n-butyl ammoni um fl uori de at
5Q0C gives, after trituration with diethyl

et her/ pentane,_the desired piperidine of the fornula
concentegted irevacuchd hearallowsish phosphatelisseliidifigdbyihe additipg of

hepta APt By Pt ton ot & Vi & requi Fes | ow fempe

Dimula Via requires | ow tenperature
react| on conditions for one step, several
hr omat ography and purification steps, isolation

The drigdsaliddTon @bova itjadded i eonsentinted HaR@ad gﬁah)s@%the resulting

mixtufe A% réﬁgég t:ﬁ 186 ?&%}A@%%@t Rﬁ&?@éﬁhr{gﬁé {;rP{én} serature, the

solutiosiisgiluted wth)wateramd éﬁmtakwethsether i enegﬂmemus Iayer is then
isolatin fev\y/g(J t ernedi ates, and |r|nc1

basifigel v reXidec Hhe precipitate is {se, t@ WY it qrh@nd is used in
the néﬁ%’fépmmpgqugmqm_re suitable for the production of

rcia ties of such conpounds under
econonlcal and techni cal aspects. The |nvent|on IS

The solfd i hofi i Sirhepacd in it reshengLi4bl A B2 L
conta?ﬁe%%&lﬁ%lnw ﬁgxrol%&*ée(‘ﬂ@ro 926.25! fibl)i BEcIH Q25T gPE. 3sfmb|lws added
and the pExtureist sthobawmgb\b ay rear temperatule Hdeysqlidi ip dsdlateddoy
filtration and then dried in vacuo to 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), 4.90 (m, 1 H), 4.25
(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).

N

c) 4-[3-(tert-Butoxycarbonylaminomethyl)phenyl]piperidine acetic acid salt

A mixture of 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylcarbamic acid tert-butyl
ester (190 g, 0.50 mol), Pearlman's catalyst (Pd(OH)2/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 diisopropyl ether which causes precipitation of the reaction product. After drying in
vacuo, the pure title compound (159 g, 90%) is isolated as a yellowish solid. 'H NMR
(300 MHz, CDCl3) 8 = 7.1-7.4 (m, 4 H), 4.89 (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).

d) 4-[3-(tert-Butoxycarbonylaminomethyl)phenyl]piperidine
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12 (3- Bronpbbenzyl )-2,2,5,5-tetranet hyl - 1-aza-2,5-disila
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3- br omobenzyl am ne hydrochl oride (310 g, 1.39 nol) in

di chl oronethane (2 L) is a d triethylamne (437 g,

4.32 nol), followed by a sof'Ution of

1, 2- bls(chlorodlnethyIS|IyI)ethane (300 g, 1.39 nol)

n di chl oronmet hane (700 The resulting

4-[3- @5&%em%wbpgywlnpe@tmd)rph@oyﬂwlﬁeaﬁkﬂletamﬁmfaqnd sale (147 g,

.02 i 08 BYGRISRRLEADNE o 4RI, SOHRAEDARGl i ovr

The aqaeum? pbhageé EJI blasmmd wlthlsmdummdrwldélaﬁd @xtraetdd \ﬁ)ﬁh éZher The
organgéﬁgfqiéscogcgn’(r@gdépn p{)agzug a@d(tge pIquq;t is de(mpltated from

0 1
pentaﬁ%/e%h%?f%lfﬂlr g#hgrtltle cQ poun4d §/1(S n82643 )as an off-white solid. "H NMR

(300 MBEzt CR@I3)I3 es?t% (ﬁﬁo1&-l)$(7)'107t-7 ds (of, 3 H) 5.12 (m, 1 H) al 29 (d 2 H),
i Si

347 @) 3 BRI B, 2 286 inst ol ;sa%'(mt)%ﬁaﬂ]gvaﬂommnz(w 146 (s,
+ f
9 H). fziﬁ (‘B%Sl_lffrg%%é% @[5*2/' 2@6 ﬁg: ;)na? -goog:t yAfItterI ggn nmn, a

sol ution of 1-benzyl-4- piperidone (276 g, 1.46 nol)

i éetrahydrofuran is added at that tenperature. After
F“ ring for a further 30 mn, the reaction is

B S B e

vacuo to yield the crude al cohol as a sticky brown

d di ssol ved
2) Pyt B RV aRRISRE <o1 ution 15 added

concentrat ed phosphoric acid (H3PO4) ( 1 equiv.) and
m xture isconcentrated in vacuo. The yell ow sh

3-(4- prﬁdﬂkhﬁﬂ@d@ﬁ@ (18019, &46pmods alissiolvashinahethanol (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 (t, = 7.7 Hz, 1 H), 7.70-7.75 (m, 3 H), 7.79-7.83 (m, 1 H), 7.97-
7.99 (m, 1 H), 8.25 (s, 1 H), 8.65-8.67 (m, 2 H), 11.4 (s, 1 H).

b) 3-(4-Pyridyl)benzylamine hydrochloride

The methanolic solution of 3-(4-pyridyl)benzaldehyde oxime hydrochloride from
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) 5 = 4.10 (s, 2 H), 7.54-7.61 (m, 2 H), 7.74-7.77 (m, 2 H), 7.83 (dt,
J=2.1,6.6 Hz, 1 H), 8.02-8.05 (m, 1 H), 8.53 (bs, 2 H), 8.67-8.70 (m, 2 H).
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hept ane and isolated by filtration. The dried solid
from above is added to concentrated H3PO4 ( 1.5 L) and
wWo b@soesed ting m xture is heated to 100C for tRMOI/AP2NT001676
After cooling to roomtenperature, the solutionis
diluted wth water and extr$ ted with ether. The
aqueous layer is then basiffed w th sodi um hydroxi de.
The precipitate is isolated by f||trat||ondapd i's gsed
t he . next st wi t hout drying. The soli rom above
0)3(’[”23 @XB@%@@/&C@rﬁgﬁ“ﬁﬁﬁ'@Jﬁg l?ﬁlfylrﬁ%mol (4 L) and water
(2 L) containing sodi um hydroxide (10.0 g, 0.25 nol).
BOC20 (290 g, 1.33 nol) is added and the mixture is
The nsethanelic salation gh8s- (étpyrndgl)bemm@n&twlnyejro&'hlerldé|f|rdi|n aBove is

sdiod ENGHERcH & i b e ncluon of o
ceasédeW étyluw bfidl-ﬂeH tNW &l@%oﬁgatéj& g ]6d273 @nﬁéﬂ rgm?y\a(nol (450
mL) lszaqalge 3',|' mnmwezls Hﬁlrreﬂ aﬁgoom temparatuZe Rt HPLE $howed

NS e, NI Y e METRTEET I N

(500 rﬁE)?tsl added shé tHd re%éih?ﬁg%éﬂﬁnoﬁs(disfm@az%al‘rﬁvacuo Jhe aqueous

6-tetrahydropyridin-4-yl)benzyl carbam c aci
layer @@){tragtqq/wlta tgﬂorpnmjhgneoﬂtﬁe)sﬂiuemt ispemdvedrih yacuo and the

oAb 0 BR 66 8 lde Solns

conce‘i‘le’ﬁm&f it vefotio. MS @381)kha MBOE%MBQS@SMQB? 4Af'H5NMR (400 MHz,
trati on _and evaporation the obtai ned oil
CDCIﬁ,Ss-SaHﬂe@; 9 H), 4.37-4.44 (m, 2 H) 4.95 (bs, 1 H), 7.34- 739 (m, 1 H), 7.42-

7.48 (m, 1 H), 7.48-7.51 (m, 2 H), 7.52-7.56 (m, 2 H), 8.64-8.67 (m, 2 H).
d) 4-[3-(tert-Butoxycarbonylaminomethyl)phenyl]piperidine p-toluenesulfonic acid salt

Charcoal (17 g) is added to half of the above ethanolic solution of 3-(4-pyridyl)benzyl-
carbamic acid tert-butyl ester from above. The mixture is stirred at room temperature,
filtered and the filter is washed with additional ethanol (260 mL). The obtained
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 (500 mL) and then hydrogenated at 50°C and a hydrogen
pressure of 3000 kPa until the consumption of hydrogen ceased. The catalyst is
filtered off. HPLC showed complete conversion. Three quarters of the ethanol is
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
(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
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in diisopropyl ether which causes precipitation of the
reaction product. After drying in vacuo, the pure

wao paosesedpound (159 g, 90% is isolated as a BEI/EPAMOITIN676
solid. 1H NWR (300 MHz, CDCI3) d = 7.1-7.4 (m 4 H),

4.89 (m 1 H), 4.29 (d, 2 Hs 3.42 (m 2 H, 2.86 (m
2 H, 2.69 (m 1 H), 2.05 (3 3 H, 1.97 (m 4 H),
1.45 (s, 9 H. MSniz 291 (M+ H), 292 (M+ 2H). d)

29126, 52538:593%;% 8%%@&%2&%’ @ﬁ*%%é r%rt]r‘gﬁyﬁq &I ngrl): G 5195
[ i I 7,4 O [ [ | '
(m, 4350 Faikmr i 2B eh IR 08 AT 32 RAL . 1 1,
4.08-41MBNnetEl, 7.067. 841 (mp 4 H)pTe23R7i30 (pas1 H) €0 364140 SodliUH), 7.46-
droxi de_and extracted with ether. The organi c phase

hy
7.56 (8, 2bhc@atrBsed HIn vacuo and the product is

precipitated from pentane/ether yielding the title
conmpound (105 g, 86% as an off-white solid. 1H NWR
Exampd®8 MHz, CDCI3) d = 7.25 (m 1 H), 7.07-7.13 (m 3

512 (m .1 H . 4 . 2 H, 3.17 3 H, 2.72
3-(4-‘%D¥HdY%bﬁP,Z§|§UB@P E?Hydioq%b??ri 81 (H) m 2 H),(T 55-;0 .70 (m
2 H), 1.46 (s, 9 H. M5 (ESI) mz 291 (M + 1, 100).

Exanple 2

HydretHl@ig aaa‘dt(sﬂmt D3 Ur WSMMITdrpaHﬂcﬁwmwf) phaicph| (120 gi #0%ePd/C)
-1 ' [ t . s .
are 836015 Seu oo el BuiidBeePhiriny@p o 139 mgmo in
methandlAvater (AY! 25@h73! #RE ysiRturd Mstire®4PrdBIR témpérature and a
h I (500 M ) and th dded to a

di ssol ved in net hanol ( _ ) en a
hydragenupressurefof3a@0dsBa uniilibe epasemption of bydmwgen gpasss3The

catalynsT’pleI ?ilteirgd off. HPLC shows complete conversion. A sample of the reaction
solution is concentrated in vacuo. MS (DCI) m/z 185.3. "H-NMR (400 MHz, DMSO-
dg) 6=4.15(s,2H),7.62-7.66(m,1H),7.72(d,J=76Hz,1H),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-Butoxycarbonylaminomethyl)phenyl]-1-[5-bromo-2-furanoyl]piperidine

To a suspension of 4-[3-(tert-butoxycarbonylaminomethyl)phenyl]piperidine 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 layer is washed with water. It is dried
azeotropically by distilling off part of the toluene. To this solution is added
triethylamine (72 mL, 0.52 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
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
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nmet hanol (260 ml _) . After conplete conversion a small
sanple of the reaction mxture is concentrated in
WO 2w8095386 (DCl) mz 181 .1 , 199.1 , 200.2. 1PEMER005/001676
(400 MHz, DMSO-de) d = 7.56 (t, J = 7.7 Hz, 1 H),
7.70-7.75 (m 3 H1 7.79-7.&3 (m 1 H, 7.97- 7.99 (m
1H, 825 (s, 1 H, 865867 (m 2H, 11.4 (s, 1
b) 3-(4-Pyridyl)benzyl am ne hydrochl ori de The

H) . . : . .
S s L S TR LU
the crgg%rgw&hct(fﬂé’m ispﬂargé%ﬁcfwlé%r yieRRs BePUte ?iltlbﬁ]oZﬁMdn%d(ﬁ% g, 77%)

and 500 rogen pressure ‘unt
as anafwhitpsbtid. b NMR 1(40@ MHz &3M8O-dk)ed s a1 34 Yot 1iH), 7.24 (1, J=7.6

fil f HPLC | et ion,_ A [ 1
i, 1 2 % b S B R 5. KBRS B 72l .
: L , ¥
) 4 40052 16 360, Pl i 3 17252 900N M) RRHE70 (m, 1 )
1.83 (M, 24HY,. 7.83(1$3 2miHR, H)7 1880 (s4i0,HY MS ZES!), mA& 863 116D, 100).
8.02-8.05 (m 1 H), 8.53 (bs, 2 H, 8.67-8.70 (m 2
H).c) 3-(4-Pyridyl)benzylcarbam c acid tert-butyl

Examggﬁf The net hanolic sol uti on of

(4-Fyri dyl ) benzyl am ne hydrochl oride from above is
4-[3-(tedeBu owca%)mmannlmomey)yllp.r@oyﬂﬁ|—[)5.-(2?ﬂmmphenylethy9yl)-2-
i L .until the evolution of gas ceased. A solution
f”ra”‘?}%'jp&{eiﬁé'ﬁ]-butyl di carbonate (139 g, 623 mol) in
met hanol (450 nlL) is added. The m xture is stirred at
oom tenperature until HPLC showed conpl ete

A solé@mr(gff rophedethyaytdmetiylsitane @©8:heani35i wol) in methanol

(80 mfy B AP Sl K888 10 PR 1 e kR o0 .
The salyieaus stirred for 30 min at room temperature and then added to a mixture of
4-[3-(tert-butoxycarbonylaminomethyl)phenyl]-1-[5-bromo-2-furanoyl]piperidine

(126 g, 0.27 mol), Pd(PPhs).Cl: (3.90 g, 5.56 mmol), Cul (1.0 g, 5.25 mmol) and
triethylamine (94 mL) in tetrahydrofuran (550 mL). The reaction mixture is refluxed for
one hour. An aqueous solution of the trisodium salt of trimercaptotriazine (0.2 equiv.)
is introduced and the mixture refluxed for an additional hour. After cooling to room
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 filiration the solvent is evaporated
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, CDCls) & = 7.53 (td,
1H),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 (td, 2 H, J = 12.8, 4.0 Hz), 1.46 (s, 9 H). MS (ESI) m/z
503 (M" + 1, 100).

Example 6



10

15

20

25

30

| ayer is extracted with dichloronethane. The sol vent

is renoved in vacuo and the residue is dissolved in
we@edvaned3sy 100 nl). A small sanple of the reactPOREP2005/001676

solution is concentrated in vacuo. M5 (DCl) nmlz 229. 3,

285.4, 286.4, 287.4. 1H NNP6f4OO MHz, CDCI3) d = 1.48

(S19 H), 4.37-4.44 (m 2 H)75 4.95 (bs, 1 H, 7.34-7.39

(m 1 H, 7.42- 7.48 (in, 1 H), 7.48-7.51 (m 2 H),

7.52-7.56 2 8. 64-8. 67 2 .. d
4-[3-(An"[immﬁﬁwi)§>E]aﬂﬂ]cgbdér(gd‘hwamernﬁ&mpylpaﬁér%nqyﬂpmidmme
methetﬁé%ﬁf{ﬂﬁf@% %gﬁ]i c acid salt Charcoal (17 g) is added

o half o

€ above ethanolic solution of
3-(4-pyridyl)benzyl carbamc acid tert-butyl ester from

o S T T ol AT A
fluoroBhfietyngh2-fianoyip i (524300, 14 b A 1863fi6ahd) 350 mL)
is addedmasthapesulitriomicd €S.8 g( 8N4gnobrad 7€FGatibe npikfile g ptifred at
e T AT
preciptafs %éﬁlfér@cﬁ oﬁp%Fhé’?Wééeltbﬁ@ aR8 W iednh vaBus! REBYYsRIBAtion of

ceased. The catalyst is filtered off. HPLC showe
the crudepreduct fionv agueous istprepanplidiisepropylethaeyietdsathel anadytically

pure SERYTHn A 43, ol D0t OO s e o,
77 Wi T L0 13 S it B, 710 m. 2
H), 4.3h¢bs @ Mprt.02 €a,r2 hp et 5itnHep Sulp-2ah (b, 12eH), 88 (m, 1 H), 2.34 (s, 3

H), 1858025 1ieb LR L HIDRIES T R aba A £'1] 368y 0! &t her

Example 7
4-[5-(tert-Butoxycarbonylaminomethyl)-2-fluorophenyl]piperidine

The title compound is prepared analogously to the preparation of 4-[3-(tert-butoxy-
carbonylaminomethyl)phenyllpiperidine described in example 1. Briefly, in step a) 3-
bromo-4-fluorobenzylamine 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 -75°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 converted into 3-(1-
benzyl-4-hydroxypiperidin-4-yl)-4-fluorobenzylamine (as phosphoric acid salt) and
subsequently into 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-4-fluorobenzylamine.
Reaction with Boc;0 then gives 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-4-
fluorobenzylcarbamic acid tert-butyl ester. In step c) the latter compound is
hydrogenated to give 4-[5-(tert-butoxycarbonylaminomethyl)-2-fluorophenyl]piperidine
acetic acid salt which is purified by trituration with tert-butyl methyl ether. In step d)
the said acetic acid salt is converted into 4-[5-(tert-butoxycarbonylaminomethyi)-2-
fluorophenyl]piperidine which is precipitated from pentane as a white solid. "H NMR



Is cooled to OC and then a sol ution of

p-tol uenesul fonic acid (57.5 g) in isopropanol (260
workgosisssszided. The mixture is subsequently stiPCEEPAEDS/001676

00C for 1 h. The precipitate is filtered off, washed

wi th diisopropyl ether and iled in vacuo to give 94.5

g of the title conpound as white solid (overall

yi el d over 4 steps: 77% . M (ESI) rri2291. 26, 292. 28,

03 28, 1H NWR (400 M. DI\/BOd“% = 1. 393&)5, 9 (;?
(300 MHzoCDCQIs)%mM K, 22H26.95 (31 i), 48470521 , 486 @, BH, J =

o0 1) IR et Bt 2t A3 48l

1.46 (6"9!—1) MS (ESﬂ@n/zBO@ﬁMmH)? H, 8.37 (bs, 2 H). Exanple
3-(4-Pyridyl)benzyl am ne di hydrochl ori de

Hydrochl oric acid (34.0 g, 30 %ww and palladi um on
charcoal (12.0 g, 10% Pd/C) are added to a sol ution of
3-(4-pyridyl)benzonitrile (25.0 g, 139 mml) in
nmet hanol /water ( 1:1 , 250 m _) . The mxture is
stirred at roomtenperature and a hydrogen pressure of
3000 kPa until the consunption of hydrogen ceases. The
catalyst is filtered off. HPLC shows conplete
conversion. A sanple of the reaction solution is
concentrated in vacuo. Ms (DCl) mz 185.3. 1H NWR (400
MHz, DMSOd 6) d = 4.15 (s, 2 H), 7.62 - 7.66 (m 1 H),
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 =6.5Hz, 2 H, 8.92 (d, J =
6.5 Hz, 2 H. Exanple 4



4-[ 3-(tert-Butoxycarbonyl am nonet hyl ) phenyl ]-1-[5-brom
0- 2-furanoyl ] pi peridine To a suspensi on of
W@ 2(403/09336F t - but oxycar bonyl am nonet hyl ) phenyl | pPEEEPZ0FI@1676

pt ol uenesul fonic acid salt (185 g, 0.40 nol) in
tol uene is added aqueous sogéun1hydroxide (1.1
equiv.) and the mxture is irred at roomtenperature
for 30 mn. The phases are separated and the tol uene
| ayer is washed with water. It is dried azeotropically

Claimsy distilling off part of the toluene. To this
solution is added triethylamne (72 m _, 0.52 nol).
This mxture is used directly in the next step. To a

1. A ﬂr@&éw(fd’ﬁ@hé pEslRIration oph can’monm o-thefeinsuladj d (80.8 g,

.44 mol) in toluene (400 m _) is added thionyl
chlorlde (37 m., 0.52 nol). The m xture is refluxed
for a further 30 min, then.concentrated by distilling
of f part of the sol vent. opai ned solution is
cool ed to roonQt enper at d added to the sol ution
A ter stirring for one hour,
p \nej/organi c |ayer is separated
¥th h ane. The solid is filtered off and

dri vacuo. Recrystallization of the crude product
fro gopropanol /water yields the pure title conpound
(1 g, 77% as an off-white solid. 1H NWVR (400 MHz,

d6) d = 7.34 (m 1 H17.24 (t, J = 7.6 Hz, 1 H),

7.12 (m 2 H), 7.06 (m 1 H 17.02 (d, J = 3.4 Hz, 1
H, 6.75 (d, J = 3.4 Hz, 1 H, 4.40 (bs, 2 H, 4.10
wheréih, J = 6.1 Hz, 2 H), 3.25-2.90 (bs, 2 H), 2.87-2.79

R' is b, Cas Qi JCrioe)-ala (63 Cronaisioalls 3-mibgred i 10:
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-C1o)-cycloalkoxy, (Cs-C1a4)-aryloxy, di((C1-Cs)-alkyl)amino, di((Cs-C1o)-
cycloalkyl)amino or di((Cs-C+4)-aryl)amino; and

R?is H, F, CF3, OCFs, (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, (Ce-C14)-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, (C3-C1o)-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,
di((C+-Cs)-alkylyamino, di-((C3-C1o)-cycloalkyl)amino or di((Ce-C14)-aryl)amino;

or its salt,

comprising
a) treating a phenylethynylsilane compound of the formula Ii,
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4-[ 3-(tert-Butoxycarbonyl am nonet hyl ) phenyl ]-1-[5-(2-f
| uor ophenyl et hynyl ) -2- furanoyl ] pi peridine A solution
w@boo§A9F3BLIOr ophenyl et hynyl ) tri met hyl si | ane ( 68POI/gP2005/001676
0.35 nol) in nmethanol (40 m ) is added to a
suspensi on of K2CO3 (0.76 gé 5.51 nmol ) in nethano
(40 M ) . The solution is Qirred for 30 mn at room
tenperature and then added to a m xture of
4-[3-(tert-butoxycarbonyl am nonet hyl ) phenyl ]-1-[ 5-brom
0- 2-furano® | pi peridine (126 g, 0.27 nol),
Pd( RPh a2 (3.90 g, 5.56 nmol), Cul ( 1.0 g, 5.25
and triethylamne (94 m ) in tetrahydrofuran
( ) . The realdtion nmixture is refluxed for one
hour . aqueous solution of the trisodiumsalt of
trimertaptotriazine (0.2 equiv.) is introduced and the
m xture refluxed for an additional hour. After cooling
to roomtenperature, brine is added, the organic phase

wheréﬁ @isattrmbtﬁwénwaﬁ‘@qq@wc qnas&pmbglswlt &r dimathg@-tert-butylsilyl, and

dﬁé roc loric acid and sodi um carbonate sol ution. The
R% is efinsbalovesorrisfa Rrotertes derivaiiveciberesfnr yecuisar moiety

l one o]
very GG BOLIR SREP PAb Ao o r
alkalip@ @afthirnéeetalRohoRitg b fefm mosplufiampra phengetiiyine of the formula I1I;
Del oxan(r) THP Il (135 g). After filtration the
solvent is evaporated and the product crystallized
fromi soprapanol /diisopropyl ether to yield the title
4.6 g, 55%9 as a yellow powder. 1H NVR (300

13) d = 7.53 (td, 1 H), 7.41-7.28 (m 2 H),
/.08 (m 5 H),,7.04 (d, 1 H J =3.6H), 6.76
H J

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

formula IV,
0
o__X
NHBoc N/U\U/
\Y,
R"

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



= 3.6 Hz), 4.83 (bs, 1 H, 4.72 (bm 2 H), 4.31 (d, 2
H J =56 Hz), 3.1 (bs, 1 H, 2.82 (m 2 H, 1.96 (m
wWQ20d5/09588¥9 (td, 2 H1J = 12.8, 4.0 Hz), 1.46 (BCT/BP1dp5/001676

M5 (ESI) mz 503 (Mt + 1, 100). Exanple
6 -[3-(An1nonEthyI)phenyl]:%-[S-(Z-fIuorophenylethynyl
) - 2-furanoyl ] pi peri di ne net bnesul fonic acid salt To a
sol ution of
4-[3-(tert-butoxycarbonyl am nonet hyl ) phenyl ]-1-[5-(2-
fl uor ophenyl et hynyl ) - 2-f oy%%piperidine (67.4 g,
0.13 nol) in igopropanol ) is added

nmet hanesul f oni ag;d .5-Q, 0.14 nol) at 70Q0C. The

' [ i that tenperature for three hours
Wy to roomtenperature. The
Is filtered off, washed with acetone and
n vacuo. Recrystallization off the crude product
n-agqueous i sopropanol /diisopropyl ether yields the
angl'ytically pure title compound (56.5 g, 84%. 1H NMR
(300 MHz, DMBO-d6) d = 8.12 (bs, 3 H), 7.67 (tm 1 H1J
=7.5H), 7.54 (qgm 1 H J =7.0Hz), 7.42-7.26 (m 6

wherelh B[ RS e R And &2, sptneliy g cghined, gbbug fpreca protected
derivdilve thefebf bFE;é’chQ@r rhofty {HBre®, 'Fhd B sESH buth®yHPSortyYtor its
+ 1, 100). anple 7
5 salt. 4-[5-(tert-Butoxycarbonyl am nonet hyl)-2-fl uorophenyl]p
i peridine The title conpound is prepared anal ogously
to the preparation of

2. A pfodebs(ddtordiRy 46 6kmar Pt th@ présuration of 4-[3-(aminomethyl)phenyl]-1-
[5-(2-fluorophenylethynyl)-2-furanoyl]piperidine of the formula Ia,

NH, N \ / F

10

or its salt,

comprising

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

@( ‘
E lla
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phenyl ] pi peridine described in exanple 1. Briefly, in
step a) 3- brono-4-fluorobenzyl am ne hydrochloride is
w@oovseI3exl i nto 1-(3-brono-4- PCT/EP2005/001676

fl uorobenzyl)-2,2,5,5-tetramet hyl -1-aza- 2, 5-di si | acycl

opentane. In step b) the | a4d er conmpound i s reacted

Wi th n-BuLi and 1-benzyl -4-piperidone at -750C to

-700C to give

1- %_%%,— (1- benzyl - 4- hydr oxypi.peri di n-4-yl)-4-f| uor obenz[y! .
whergin %5 is tsmethsidqiieHisilyl, d5-dsoprepylgidi padinatbydeithiayisilyl, in a

solveélﬂ‘{;]\}tvfglj? gn %{Igéﬁ SR urdkidd RhosRite dral@tdlate o £PAKEMEarth

metallzdechdlaté-tbyfdrmoaysolpion df 2-fldesdphehyfdtynel@mizy| anmi ne
(as phosphoric acid salt) and subsequently into

3-(1-benzyl -1
b) co Birﬁ’nftﬁeeﬂersagmgg%%iérﬂbm-ﬂuw e ?%@FH% @HhPSund of the

eactlon wt en give 3:n
formul2\&,6- t et r ahydr opyri di n-4-yl)-4- fl uorobenzyl carbanic

acid tert-butyl ester. In step c) the latter conpound

i s hydrogenated to give

4-[5-(tert-butgxycarbonyl am nonet hyl ) - 2-f| uor ophenyl ] p

i peridine acetJic agid¢salt which is purified by

t NHB@@Et i on t \tqt-butyl met hyl ether. In step d)

the saidlacetic t'd salt is converted into
i ert ="but oxycar bonyl am nR}TEt hyl ) - 2-
f1 udgphenyl ] pi peri di ne” whi ch'i% precipitated from

pentane as a white solid. 1H NMR(300 WHz, CDCI3) d =

7.10 (m 2 H, 6.95 (m 1 H, 4.84 (bs, 1 H)14.26 (d,

2H J=56H), 3.18 (d, 2 H J=12.0 Hz), 2.95 (m
wherein p§ is bromp @ripdo, apd Becda tert-butexygarbosyhin the pessesce of

. i _. s f.

homo@knegﬁ égl%c%lum ét%@/gt, (Cagén%brgp.ls gal'f'i1 %Fﬁdeé fhcl)rﬁlrféu}ﬁg %‘f'rilﬁe if% solvent

e preparatron’ o ound~o
to forimhi{3{tert-butoxycarbonylaminomethyl)phenyll-1-[5-(2-fluorophenylethynyl)-2-

furanoyl]piperidine of the formula Va,

0]
o. F#
NHBoc N \ / F
Va

wherein Boc is tert-butoxycarbonyl.
3. A process according to claim 1 or 2 wherein G is trimethylsilyl.
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
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Rl is H F, CF3, OCF3, (Cl1-C8)-alkyl,
(C3-C10) - cycl oal kyl, 3-nenbered to 10- nenbered
whedosnesyt| oal kyl conprising 1, 2 or 3 identi cedT/BP2005/001676
different ring heteroatons chosen from nitrogen,
oxygen and sul fur, (CG C14) gryl, (C1- C8) - al koxy,
(C3-Cl0) - cycl oal koxy, CZL )-aryloxy, di((C
1 C8) - al kyl ) am no, di ((CS ClO) - cycl oal kyI )am no or
i ((C6-Ci4)- ary eggam no;
monef@@lpr@;enbmka/pomp Pcﬁ)th%fixm%a b/;m V%I%Fﬂy@ieea qommmd of the
formd@'mffaeg ﬁ)seggﬁocycl oal kyl conprising 1, 2 or 3
Id |ca or different ring heteroatons chosen from
nitrogen oxygen and sul fur, (C6-Cl4)-aryl, 5-nmenbered
10- nenber het er oar i Sl

1, 2 3
6. A RTBERRS GEROTGMOdoErY A O FIAGT A t Bo ITHIHT CORGISINg Fesppval o the
tert-b Eltc)g(ﬁl 4 @?ng%@?%&ﬂ% &%@Hund b%e%ﬁ‘lhﬁld‘v)@f'Va in the presence of

ycl oal koxy, -ar
an aadatomrqmao@cemplwndrafalnqlf@mwlabnpla ermegsalt 2, or 3
identical or different ring heteroatons chosen from
nitrogen, oxygen and sul fur, di((C 1-C8)-al kyl)am no,

7.A ﬂbcéés@c@@mg%@n‘?%r{@’bﬁ AHIn91 96 6 further comprlsmg removal of the
4)-aryl)amno; or its salt, conprising

tert-butoeqcanb@na @iesipyfTam Hyﬁ$y4tgrt+banﬁ@<y@arhmymmuwometbylbmwlla1 5-(2-

fluorapheHIBHFIIN3-titahpy b it e b ] Mathanesuifopic acid to

provﬁ@’thé metfarsutfehicrrid edieve448-(amirorRethyppheayl]-1-[5-(2-
derivative thereof or precursor noiety
fluorophenylethynyl)-2-furanoyl]piperidine.

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

NHBoc N\

wherein

R" is H, F, CF3, OCF3, (C4-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, (C4-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-C14)-aryloxy, di((C1-Cg)-alkyl)amino, di((Cs-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and

X is bromo or iodo,

comprising
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thereto, in a solvent with an al kali netal hydroxide,

carbonate or al coholate or an al kaline earth netal
wab@sehedsss e, to forma solution of a phenyl et hpeIEER$005/001676

the formula I'l1l; and b) conbining the resulting

sol ution of the phenylethyn; wi th a conpound of the

formula IV, wherein Xis brdﬂo or iodo, Rl' is Rl as

defi ned above or is a protected derivative thereof or

recursor noiety thereto, and Boc is

a) activatingfsbmome-iseigiacid or $HrdgR2dueie acisitorripeigerainaetivated form

of 5-tifine 2 Fifl 4 ot Biop§ FAPEE IS I 207 O rpound of the
formula V,wherein RI' and R2' are Rl and R2,

respectively, as_defined above or are a protected o

b) corabiing fieactiated SmMLe! SPEATIP L Turas: asig of Rpde-usela acid with a
[ - ycarbonyl, or its salt. 2 . A process

compggﬁgpﬁfclﬁ]egfc{rgmﬁ gl}(’m 1 for the preparation of

4-[ 3- (am nonet hyl ) phenyl ] - 1-

[53(2-fluorophenylethynyl)-2-furanoy|]piperidine of

t formula la, or its salt, conprising a) treating a
| ethynyl)silyl compound of the fornula
¥is trimethylsilyl, triethylsilyl,
tri- propylsilyl, or dinethyl-tert-butylsilyl, in a
sol vent with an alks}i net al hydroxi de, carbonate or
te or an al Aline earth

N
H

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

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,

NHBoc N \
Ve
wherein Boc is tert-butoxycarbonyl,
comprising ‘
a) treating 5-bromo-2-furoic acid with thionyl chioride to provide 5-bromo-2-furoyl

chloride, and

b) combining the 5-bromo-2-furoyl chloride with the compound of the formula Vla
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nmetal al coholate to forma solution of
2-fl uorophenyl ethyne; and b) conbining the resulting
wa@ 009385 of 2-fl uor ophenyl et hyne with a conporCiER$005/001676
the formula IVa, wherein X is brono or iodo, and Boc
IS tert-butoxycarbonyl,ir1f§e presence of honobgeneous
pal | adi um catal yst, a cuprous salt, and a hi ndered
amine in a solvent to form
4-[3-(tert-butoxycarbonyl am nonet hyl ) phenyl ]-1-[5-(2-f
| uor ophenyl et hynyl )-2- furanoyl ] pi peridi ne of the
foryul a_Va, wherein Boc is tert-butoxycarbonyl. 3. A
aling to claiml1l or 2 wherein Gis
gt hyl silyl. 4. A process according to any one of
claims 1 to 3 wherein X is bronb. 5. A process
eorgdi ng to any ofl@ of claims 1 to 4 , further
caqnpr) sing renoval of the tert-butoxycarbonyl group
andNOt her protecting groups and/ or conversion of
preldur sornoi eties present in a conpound of the fornula
V or Va to provide a conpound of the formula | or la
or its salt. 6. A process according to any one of
: _ e ;
wherd# BB frk S AR, F SRV 10 o bt
formula V or Va in the presence of an acid to provide

a conpqungd of the formula | or la.qr [ts salt. 7. A
1. A GO onthe oAt aig Somedund & Hede B \h (i fher
conprising renoval of the tert-butoxycarbonyl group

from
AR"3- (tert-but oxycar bonyl anmi nomet hyl ) phenyl ] - 1-[ 5- ( 2-

NHBoc

\

Iz

wherein R" is H, F, CF3, OCF3, (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, (C4-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-C14)-aryloxy, di((C4-Cg)-alkyl)amino, di((Cz-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and

Boc is tert-butoxycarbonyl,

or its salt,

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



fl uor ophenyl et hynyl ) -2-furanoyl ] pi peridine in the
presence of nethanesulfonic acid to provide the
woredohayssul f oni c acid salt of PCT/EP2005/001676
4-[ 3- (am nonet hyl ) phenyl ] -1-[5-( 2-
fIuorophenylethynyl)-2-furaﬂ§yl]piperidine. 8. A
process for the preparation 0f a conmpound of the
formula 1V, wherein R1I' is H F, CF3, OCF3,
(C1-C8)-al kyl, (C3-C10)-cycloal kyl, 3-menbered to 10-
er ed heterocycloalkyl conprising 1, 2 or 3

id Igr different ring heteroatorrs chosen from
ni en,N xygen and sul fur, (C6-Cl4)-aryl,
( )-al koxy, (¢A-C O -QICI QGal kOXy,

(C6-IC14) -aryl oxy, di((C -C 8)-alkyl)am no, di((C

3- Cf%) - cycloal kyl)am no or di ((C6-Cl14)-aryl)am no, or
a protected derivative thereof or precursor noiety
thereto; and X is brono or iodo, conprisinga)

with 18@-bi§(§ﬁlbftﬂjn’ﬁeﬂﬂﬂ§lm)8tﬁdﬁeqh% §&Véhﬂh the 'pPéBér%efdf@lbése to

aci d provi dé an activated form of br onp- 2-furoic
providgea d- (&hmb@r@mﬂ)ﬁf&ﬁ itetragiedhyldnaza, Q—dmiaﬁyoi@oentene of the
formu%:{/wéat ed for_m of 5 br_om) 2-furoic acid or

- 0-2-furoic acid with a conpound of the fornula

VI, wherein RL is as defined for fornmula IV and Boc is

tert-but oxycarbonyl, in a solvent. 9. A process
aglor di ng \¢/ claim 8 wherein RL' is hydr ogen.
.Si
N
/?l Vil
Xl

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 IX;
R" \é'/
.Si
N
‘31—7
HO 4

Ph
15

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



10. A process according to claim8 or 9 for the
preparation of the conpound of the formula I Vc,
wob@se93zsBoc i s tert-butoxycarbonyl, conprisi nBCHEP2005/001676

treating 5-brono-2-furoic acid with thionyl chloride

to provide 5-brono-2-furoyl_chloride, and b) conbining

t he 5-brono-2-furoyl chloria with the conpound of the
formul a Viawherein Boc is tert-butoxycarbonyl, in a
solvent in the presence of base. 11. A process for the

prRparati on of a conmpound of the formula VI wherein
RL'" N\saH ~E1CF3, OCF3, (C1-C8)-alkyl,

( C3- - cylHgal kyl , 3-nenbered to 10- nenbered

het e cl oal kyl comprising 1, 2 or 3 identical or

ent ring heteroatons chosen fromnitrogen,

nd sul fur, y(C6-Cl4)-aryl, (Cl-Ce)-alkoxy,
(C3-C1LO- Cyd Cal kKOXy, (C6-Cl4)-aryloxy, di((C

1- C8) Mal kyl )ami no, di ((C 3-Clo)- cycloal kyl)am no or
di ((C6-Cl4)-aryl)am no, or a protected derivative

t hereof'pgr precursor noiety thereto; and Boc is
tert-butoxycarbonyl, or its salt, conprising a)
treating a salt of a 3-hal obenzyl am ne of the formnula

VII.wih 1,.2-bis(chlorodinmethylsilyl)ethane in a
asth%gp@\&]ihq ﬁé'ahe presence of a base to

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;

NH,

Xl

Ph

e) treating the olefin of the formula XI with di-tert-butyl dicarbonate in a solvent in the
presence of a base to provide a protected amine of the formula XII

NHBoc

Xl

Ph



10

15

20

25

30

provi de a
1- (3- hal obenzyl)-2,2,5,5-tetranet hyl - 1-aza-2,5-disil ac

wQ edospesssane of the fornula VIII; b) treating BPEEEP2005/001676
1- (3- hal obenzyl)-2,2,5,5-tetranet hyl - 1-aza-2, 5-di sil ac
ycl opentane of the fornmul a Il in a solvent wth an

al kyl I'i t hi um conpound and 1-benzyl - 4-pi peri done at a
tenperature of from about -800C to about -400C to
provi de an al cohol of the fornula I X; c) treating the
al cohol of the fornmula IX wth an acid in a solvent to

o I BB URLI YpBRBN Oy B ST X

phemhthMMélf@emuldeMI hed X4l Enbroenaér iode, &nd Rl i thedormulae VII,
a concent |d|2|n acid at a
Vi, Q(e*p& af‘g ol isras ‘%fffﬁ%{)fgﬂforﬂ‘ﬂ%%o aboutg 1500C,

foll owed by al kalinization to provide an olefin of the
formula Xl; e) treating the olefin of the fornmula X
12. Airotest actcmrdmgutb;dlam thfddhapeeparation of ¢dat(tert t he

of a eto rov e a protected am ne of the
bUtOXﬁ’B?"iﬁS’Pé{ a;a‘\lposgel )eﬂhﬁnbf @88“8‘9%%{3 St?jtt’ oxycar bonyl , and
where Ph in the fornulae I X, X, XI and XIl is phenyl,

Xlin the fornulae VIl and VIII is brono or iodo, and
comprging n the formulae VII, VIII1, IX X X and Xl is as

a) tregf3 Igg!; %%rgﬁ%{prefn%{ﬁ "’HP%%XPI Eq]c%bq{%eoér% forarePlathifg Hy8rochloride
with PQAdli(?hﬁr@&h@!ﬁﬂéﬂ&ﬂ)@tmima@@%hbtécb aliphatic hydrocarbon in the

phenyl | pi peridine ‘or its salt
presence of a tertiary amine to provide the corresponding 1-(3-halobenzyl)-2,2,5,5-

tetramethyl-1-aza-2,5-disilacyclopentane, where halo is bromo or iodo;

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

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-y))benzylamine as the salt of the inorganic
acid;

d) treating the 3-(1-benzyl-4-hydroxypiperidin-4-yl)benzylamine with a concentrated,
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-benzyl-1,2,3,6-tetrahydropyridin-4-yl)benzylamine with di-tert-
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



10

15

20

conprising a) treating 3-bronobenzyl am ne

hydr ochl ori de or 3-iodobenzyl am ne hydrochloride with
wa@shoysgchl or odi met hyl silyl)ethane i n a hal ogPCEHERH05/001676

al i phatic hydrocarbon in the presence of a tertiary

am ne to provide the correspgnding

1- (3- hal obenzyl)-2, 2,5, 5-

tetramet hyl - 1- aza 2 5-di sil acycl opent ane, where hal o

is brom or iod treatin

| t he .
alcohelate op 3 t8HigRy 9rr)m@tczp5>\@dq ét(ﬁahﬁnzuw 213.8tgtrahydigpyrigiged-
th an al kyllithium conpound
yDbepa{\ir‘})d&(l}-SEenzy?‘bg?g{bﬁ'gﬁi on'\(/evI at a tenperature of from
about -80C to about -4Q0C to provide
3-(1-b | - 4- hydro I perj din-4- - . .
13. AIDRRARHROTaINg 16 i, | bbb A oy s samprising tisating, e gpaine of
th f lladi talyst and
the deﬁ?i%?XllQrgterLnggBﬁ )I/ﬁ IrEgs)?)llvelng inthe %reﬂance of r?Zpa adium catalyst an
in the preseaceofigh atid t@zmomde-aicempaupd IoaSthea rem@ Dh ltansalt
inorganic acid in a hal ogenated hydrocarbon to provide
v 3- (1-benzyl - 4- hydr oxypi peri di n-4-yl ) benzyl am ne as the
14. Agcﬁb&eﬁfomee bRy=Ratioe oP&icBmpbuntrsfahé fermidig VI,
1-benzyl - 4- hydr oxypi peri di n-4-yl ) benzyl am ne with a
concentrated, non-oxidizing acid at a tenperature of
from about 70C to about 15Q0C, followed by

alkal i ni zation to provide 3-(1-benzyl -

, 2, B opyridi n-4-yl)benzyl am ne; and e)

tre A se

3- (1-%€enzyl -1, 2, 3, 6-tetrahydropyri di n-4-yl ) benzyl am ne

[ -tertbutyl dicarbonate in an aliphatic al cohol,
apetate, anpt her, a hal ogenat ed

N
H

wherein R" is H, F, CF3, 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, (Ce-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-Cis)-aryloxy, di((C1-Cg)-alkyl)amino, di((Cs-C1o)-
cycloalkyl)amino or di((Cs-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-pyridyl)benzaldehyde of the formula XIll,



hydrocarbon, a m xture of two or nore of such solvents

or a mxture of one or nore of such solvents with
WOR081095385 t he presence of an al kali metal hydPORER®)5/001676

carbonate oral coholate or a tertiary am ne to provide

3-(1-benzyl -1 ,2,3,6-tetraﬁmgropyridin-4-

yl )benzyl carbam c acid tert-butyl ester. 13. A process

according to clainms 11 or 12, further conprising
treatlng£§he amine of the formula XIl1 with hydrogen in

ol ven® in the presence of a palladiumcatalyst and
in sence of an acid to provide a conpound of
t he I8V or its salt. 14. A process for the

ion of a conpound of the formula VI, wherein
H F, CF3, XItF3, (CrC 8)-al kyl,
) -cycl oal kyl, 3-nenbered to 10- nenbered
roglycl oal kyl conprising 1, 2 or 3 identical or
di ffeMent ring heteroatons chosen from nitrogen,
oxygen and sul fur, (C6-Cu)-aryl, (Cl-C8)-alkoxy,
(C3-Cl0) - cycl oal koxy (C -Cud- aryI oxy,
with r&d‘%@eﬁém%Fw@m@'a“'ﬁ@a%%zvee@? i g of e

formuld ¢ of itersajiy ecur sor noi ety thereto; and Boc is
tert-butoxycarbonyl, or its salt, conprising a)

5 treating a 3-(4-pyridyl)benzal dehyde of the formula
XIll,wth hydroxylamne or a salt of hydroxylam ne in
ol ventNto provide an oxinme of the fornmula XV or

XV

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 or its salf;

NH,
XV

\

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 XVI,



b) treating the oxime of the formula XIV or its salt
with hydrogen in a solvent in the presence of a
w@20o5mael3ein cat al yst to provide a PCT/EP2005/001676
3-(4-pyridyl)benzylam ne of the forrmula XV or its
salt; c) treating the 3-(4-gyridyl)benzyl am ne of the
formula XV or its salt with di-tert-butyl dicarbonate
in a solvent in the presence of a base to provide a
§%$Lprotected 3-(4- pyridyl)benzyl am ne of the fornula
mhereln Boc is tert-butoxycarbonyl; and 5 d)
2 -protected 3-(4- pyr|dyl)benzylan1ne of
t he nula with hydrogen in a solvent in the
presefice of a plagbnun1catalyst and in the presence of
an actd to provid A conpound of the formula VI or its
; ere RI' in the fornmulae XIll, XV, XV and XVI
s7above defined for formula Vi. 0 15. A process
according to claim 14 for the preparation of
4-[3-(tertbutoxycarbonyl am nonet hyl ) phenyl] pi peridine
or its salt, conprising a) treating
wheref Bﬂcpﬁjtarkalblufphmarbbdylhndd wi t h hydroxyl am ne or a salt
thereof in an aliphatic al cohol at a tenperature of
from about OOC to about 4 OOC to provide 3-(4-
d) treaingitHy [IBdeny ' reati ng.
e e ?Fédff%gﬁz@w&ﬁbﬁézvgéﬁ*@@éﬁhe bl Wi
hydr Oggnjmoeggcnlvgnt Ia 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 VI.

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

comprising
a) treating 3-(4-pyridyl)benzaldehyde with hydroxylamine or a salt thereof in an

aliphatic alcohol at a temperature of from about 0°C to about 40°C to provide 3-(4-
pyridyl)benzaldehyde oxime or its salt;

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 alcohol 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-pyridyl)benzylamine or its salt with di-tert-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,
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D pressure of from about 300 kPa to about 1500 kPa in
an aliphatic alcohol in the presence of a palladium
W@ 2100840985 at a tenperature of from about 20C t BCHBP2D5/001676
-500C to provide 3-(4-pyridyl)benzylanmine or its salt;
c) treating the 3-(4-pyridygd benzylam ne or its salt
wWth di-tert-butyl dicarbonate in an 5 aliphatic
al cohol, ethyl acetate, an ether, a hal ogenated

i e SR8 B e S Bl o b oy
amine'®S Srovide 348 pRFEgTS ey Rfarsemal 4al ite | S3YEH gKy de.

carbonate or al coholate or a tertiary amne to provide
3-(4-pyridyl)benzyl carbam c acid tert-butyl ester; and

[ . -(4 i dyl nzyl carbam c .acj d ,

d) "e%}e”rq {hg?f'wgé{é{]@bsﬁkfz%’ [?%%%%gge‘ﬁg fert-pu '&ﬁp‘%m&ﬁ] Rydrogen in a
aliphaticatduiol at apresaewitron abbaMEIPKPa 29 8BokPB0O® kP the

6000 _kPa in the presence of a platinumcatalyst and in
presen%%a@@w satayst anddn the presencecsan aad. t he

preparation of a conpound of the fornmula VI wherein

Rl' is H F, CF3, OCF3, (Cl-C8)-alkyl,
16. A peReSs Gpr theqprephkation &F-enesrhpoaed bPthlformaEer ed

het er ocycl oal kyl conprising 1, 2 or 3 identical or

different ring heteroatons chosen from nitrogen,

oxygen and sul fur, (C -CuJ-aryl, (Cl-CsJ-al koxy, 15
- Clo) - cycl oal koxy, (C -C1-0O aryl oxy,

N )am no, di ((C3-Clo)- cycloal kyl)am no

C6-Cl4)-aryl)am no, or a protected derivative
t her gof or precursor noiety thereto; and Boc is

\

N
H

wherein R" is H, F, CF3, 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, (Ce-Cia)-aryl, (C4-Cg)-alkoxy,
(C3-C1o)-cycloalkoxy, (Ce-Cia)-aryloxy, di((C1-Cs)-alkyl)amino, di((C-C1o)-
cycloalkyhamino or di((Ce-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-pyridyl)benzonitrile of the formula XVII,



or its salt, >0 conprising a) treating a

3-(4-pyridyl)benzonitrile of the formula XVIl,wth
whyasogsss i n the presence of a pall adi um cat al BGI/EP29d5/001676

in the presence of an acid, or with a conplex hydride,

in a solvent to provide a 38 4- pyridyl ) benzyl am ne of

the fornmula XV or its salt; D) treating the

3-(4-pyridyl)benzyl am ne of the formula XV or its salt

W|th di -tert-butyl dicarbonate in a solvent in the

psence of a base to provide a Boc-protected 3-(4-
pyr ygmzyl am ne of the fornmula XVI1 wherein Boc is
ter oxycar bonyl ; andc) treating the Boc-protected
3-(&p¥ridyl)benzyl am ne of the formula XVl with

hydrogen in a sol l in the presence of a platinum

i t and in the presence of an acid to provide a
comioupd of the formula VI or its salt; where Rl in
the frmula XV, XVI and XVI1 is as above defined for
formula VI. 17. A process according to claim16 for
t he preparation of

with dEo’qént |ﬁrtf1@lﬂr8§é/ri‘c%’ SRRV bASHIANEIAYSY afdd /el reBeRES bNEN acid,

S sa conprising a) treatlng
or wﬁBe(rzbmglexde)rldenm solvehttopronideyal Bdgeryridyl)barzylamine of the

of, a palladium catal yst at a pressure of from
formLE%ggf g?)%?lt(Pa to about 6000 kPa in an aliphatic

NH,
XV

N\

b) treating the 3-(4-pyridyl)benzylamine of the 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-

pyridylbenzylamine of the formula XVI,

NHBoc
XVI

\

15  wherein Boc is tert-butoxycarbonyl; and
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al cohol or a mxture of an aliphatic al cohol and

water, or with a conplex hydride in an aliphatic
wW@bmshed3sdr an et her, at a tenperature of fronPEhBP1005/001676

00C to about 500C, to provide 3-(4-pyridyl)benzyl am ne

or its salt; b) treating thes 3-(4-pyridyl)benzylam ne

or its salt with di-tert-butyl dicarbonate in an

al i phati c al cohol, et hyI acetate, an ether, a

o re B A i D od e S
hydrogEJt\ ‘grf ﬁts%l\)@r&rh W SresehBe bfg ﬁé@ﬁgﬂ é?Ystad?\d%ktﬁe Presgnse of

hydr oxi de, carbonate e or a
an acightorprovide Epcmnpdenao( thepforimaa )/benlzmsah,r bami ¢ acid
tert-butyl ester; and c) treating the
3-(4-pyridyi)benzyl carbamc acid tert-butyl ester with

wherd RUiPeRNfdrMuNX¥, XWX 5088 bbale Behhed Wf@rrﬁﬁlafvpm
about 2000 kPa to about 6000 kPa in the presence o

pl ati num catal yst and in the presence of an aci d. 18.

17. A SRSt VBR B v lenBie B Rl ™ ™
butoxycarbohgaatnérmeti)prenapsigsridias oF @swaltoal kyl conpri sing
1, 2 or 3 identical or different ring heteroatons

chosen fromnitrogen, oxygen and sul fur,
com -%QCM) -aryl, (Cl-C8)-al koxy, (C3-Clo)-cycl oal koxy,
PYER9C14) - aryl oxy, di ((CL-C8)-al kyl)anino, di ((C3-Clo)-

a) treating 3¢ d-pytiglpliberzonitrid Witk hy&iolendnthe @remCerf aﬁpalladmm
ot ect ed der| %/at ive thereof or precursor
catalyg{1 fqr

a2 pressyte ohfreahakRH 00T inabew GA0% kﬁ’qm ma&nhatsc
alcohdidr3 RIAIRPST Y hlpitatie aledhiol 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
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, 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 alcoholate or a tertiary
amine, to provide 3-(4-pyridyl)benzylcarbamic acid tert-butyl ester; and

c) treating the 3-(4-pyridyi)benzylcarbamic acid tert-butyl ester with hydrogen in an
aliphatic alcohol at a pressure of from about 2000 kPa to about 6000 kPa in the

presence of a platinum catalyst and in the presence of an acid.

18. A compound of the formula VIII,



10

tetranet hyl - 1-aza- 2, 5-di si |l acycl opentane. 20. A
conpound of the fornmula I X, wherein Rl' is H F, CF3,
wW@B3/09364- C8) - al kyl , (C3-Clo)-cycl oal kyl, 3- nRCHEP®AS/001676
to 10- nenbered heterocycl oal kyl conprising 1, 2 or 3
identical or different ringgheteroatons chosen from
ni trogen, oxygen and sul fur, (C6-Cl4)-aryl,
(C1-C8) - al koxy, (C3-Clo)-cycl oal koxy, (C -Cw-aryl oxy,
di_ (( C 1-Cd)-al kyl)am no, di ((C3-C10)- cycloal kyl)am no
ofvdi ((Ce6- Cfﬂf aryl)am no, or a protected derivative
t her N cursor noiety thereto; and Ph is
1.\, ,A/conpound according to claim20 which is
-b?ﬁ?yl-4-hydroxymﬂperidin-4-
zyl1-2,2,5,5-tetranet hyl - 1-aza- 2, 5-di si |l acycl ope
ntane. 22. A conpound of the forrmula X, wherein Rl' is
H F, CF3, OCF3, (Cl-C8)-alkyl, (C3-C10)-cycloalky
[ 13- menbered to 10- nenbered heterocycloalkyl
whereibRpris &, gy GF 3, DG, @Cn-d)@)xalkyal(cg.lcﬁ) EFSEHRYI, Blrﬁ?rpbered to 10-

xygen and

memb%%m?é%%ro %}cpeﬂﬁﬁépn@érosrp%é] hgé;’%%?l@gn yor eljftsrent lkrag<y,
het
e el Ll b AN YL Gl A TGE abon
<c3-c1pi’-ey«a@algaxwdﬂs@m-asﬂoxwue«m-@re) -BlkgD M, JTRCSIOk,)-
CyC|Oa“§@ %é’??g(@f 91131 %xﬁq\%qr[%%rr gl gr%téc’c?leél deﬁ\:;’atlvé t%g?goof%r}d
precursef mdiayluére‘ﬂo hydr oxypi peri di n-4- yl)benzyl am ne or
its salt.

19. A compound according to claim 18 which is 1-(3-bromobenzyl)-2,2,5,5-
tetramethyl-1-aza-2,5-disilacyclopentane.

20. A compound of the formula IX,

HO 4

Ph

wherein R" is H, F, CF3, OCFs, (C4-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, (Cg-C14)-aryl, (C4-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-C1a)-aryloxy, di((C4-Cg)-alkyl)amino, di((C3-C1p)-
cycloalkyl)amino or di((Ce-Ca)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl.



24. A conpound of the fornula Xl ,wherein RI' is H, F,

CF3, OCF3, (Cl-(C8)-alkyl, (C3-Cl10)-cycloalkyl,
w@20msnssed to 10- nmenbered heterocycl oal kyl CPOPEPR0FIE1676

1, 2 or 3 identical or different ring heteroatons

chosen from nitrogen, oxygeg%and sul fur, (Ce-GCi

O aryl, (CGi-CsVal koxy, (C3-TClo)-cycl oal koxy,

(C6-Cl4)-aryioxy, di((C 1-C8)-al kyl)am no, di((C

21, AGOTIPYHSk RGP T G0 Wikt G o -BroairLardmsyidbgridin-4-
ool BER % s DaE e pRlachppftane - | A comPoune

, 2,3, 6-tetrahydropyridin- 4-yl)benzylam ne or its

salt. 26, C ound,of the forrmula Xll, wherein Rl
22. Ajcompound Q’fﬁé?%%ﬁig? )C1- C8) - al kyl ,

(C3-Clo)-cycl oal kyl, 3-nmenbered to 10- nenbered

het er ocycl oal kyl conprising 1, 2 or 3 identical or

digferent ring heteroatons chosen from nitrogen,

oxygen and sul fur, (C6-Cl4)-aryl, (Cl-C8)-al koxy,

~10)[- cyNHgal koxy, (C6-Cl4)-aryloxy, di((C

¢ kyl )am no, di((C 3-C10)- cycl oal kyl)am no or
diH®C [6- C1l4) -aryl )ami no, or a protected derivative
t her eofN or precursor iety thereto; Boc is
terti bugjoxycarbonyl; and Ph is phenyl, or its salt.
27. ANConpound according to claim26 which is
3-(1-dgnzyl-1 , 2,3, 6-tetrahydropyri din-
4-yl)beppyl carbamc acid tert-butyl ester or its salt.
28. A conpound of the fornula XIV,wherein Rl' is H F,
CF3, OCF3, (C1-C8)-alkyl, (C3-Clo)-cycloalkyl,

3-nmenbered to 10-
whereianREI is H, F, CF3, OCF3, (C4-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, (C4-Cs)-alkoxy,
(C3-C1o)-cycloalkoxy, (Cs-C14)-aryloxy, di((C1-Cs)-alkyl)amino, di((C3-C1q)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; and Ph is phenyl, or its salt.

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,

Ph
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menber ed heterocycl oal kyl conprising 1, 2 or 3

identical or different ring heteroatons chosen from
waodsogssy oxygen and sul fur, (C6-Cl4)-aryl, PCT/EP2005/001676

(Cl-C8) - al koxy, (C3-Clo)-cycloal koxy, (C -C1

O aryloxy, di((C 1-C8)-a|ky§?an1no, di ((C3-Clo) -

cycl oal kyl )am no or di ((C6-Cl4)-aryl)am no, or a

protected derivative thereof or precursor noiety

thereto, or its salt. 29. A conpound according to

claim 28 which is 3-(4-pyridyl)benzal dehyde oxi nme or

wheréglmjwisig' l-fl_l: F,?F@@P%{@%%gﬁ&h@g%ﬁmo%l,‘@lﬁ{e%bred to 10-

memmared(habamyclbaﬂdykgbmpﬂsimgrmér@mB tdenlieal oredifferend ring

hetera@etper ocycl oa#Iq ?ﬁ]m&lﬁ_ggn%al Si n 3 ' détn“s iélggl (€1r Ce)-alkoxy,
(Cs-C%sW@Ibaﬁ{&(yS Fdéé - 4)- ér%x&ld‘lg(afdé)*alkﬁ&nﬁb al {g@;sam)

10) - cycl oal kox aryloXx
cycloajkymmmd@n dlé(l@sf@m)-ai’)(lxmnglgb a @y@ﬂeo’amr)\a’twe dheneof or

precufycintgty el bR iy L RIB B °0 T Sl 1T 5 1

A conpound according to claim30 which is

3-(4-pyridyl)benzylamne or its salt. 32. A conpound
25. Agompmindagaording\p claiez4whighis 3-61-penzyl- 123, Gm@wydropyrldm-

C3- C10) - cycl oal kyl', 3-nmenbered to 10-
4'y|)b%§%%l§fﬁﬁ%§ﬁ§¥%’38&ycl oal kyl conprising 1, 2 or 3

identical or different ring heteroatorrs chosen from
ni trogen, oxygen and sulfur, (C6-Cl4)-aryl,

26. A@@H@M| ®fdh® formula XII,

NHBoc

~ XN

Ph

wherein R" is H, F, CF3, OCF3, (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-Cs)-alkoxy,
(Cs-C1p)-cycloalkoxy, (Cs-C14)-aryloxy, di((C1-Csg)-alkyl)amino, di((C3~C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto; Boc is tert-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-ybenzylcarbamic acid tert-butyl ester or its salt.

28. A compound of the formula XIV,
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(C3-Clo)-cycl oal koxy, (C -G Oaryloxy, di((C
1-Cd) - al kyl )am no, di ((C3-Clo)- cycl oal kyl)am no or
Wl 0%s3€4.4) - aryl ) am no, or a protected deri vaPCTwEP2005/001676
t hereof or precursor noiety thereto; and Boc is
tert-butoxycarbonyl, or its 8%al t. 33. A conpound
according to claim 32 whichTs
3-(4-pyridyl)benzyl carbam c acid tertbutyl ester or
its salt. 34. A conpound of the formula | Vb,
| Vowherein Rl' is H F, CF3, OCF3, (C1-C8)-alkyl,
(C3-C10) -cygjppal ky 1, 3-nenmbered to 10- nenbered
hekerocycNtial kyl conmprising 1, 2 or 3 identical or
di f'Rerent |fri ng heteroatons chosen from nitrogen,
gul fur, (C-CuJ-aryl, (Cl-C8)-alkoxy,
-cycl oal koxy, (C6-C 4)-aryloxy, di((C
1- C8) -Jal kyl ) am no, di ((C§;|910) - cycl oal kyl )am no or
[ Cl4) -aryl)am no, a protected derivative
t herlpof {or precursor noiety thereto; and Boc is
oxycarbonyl, or its salt. 35. A conpound
according to claim 34 which is
4-[ 3- (tertbut oxycarbonyl am nonet hyl )
phenyl ]-1-[5-brono- 2-fur ano?élﬂ] pi peridine. 36. The use
whergin B isohlp bu fdr 320 Csal Gre@s)l-alkuin {Cofeo)otycidalkyts3-heember@sl to 10-

memB&rétlheterocycloalkyl comprising 1, 2 or 3 identical or different ring
heteroatoms chosen from nitrogen, oxygen and sulfur, (Cg-C14)-aryl, (C1-Cs)-alkoxy,
(C3-Cuo)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C+-Cs)-alkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto, or its salt.

29. A compound according to claim 28 which is 3-(4-pyridyl)benzaldehyde oxime or
its salt.

30. A compound of the formula XV,

NH,

\

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
heteroatoms chosen from nitrogen, oxygen and suifur, (Cg-C14)-aryl, (C4-Cg)-alkoxy,
(C3-Cro)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C1-Ce)-alkyl)amino, di((Ca-C1q)-
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internediate for the preparation of a conpound of the

formula I, wherein RL is H F, CF3, OCF3, (CC
W@2008l093385 ( C3- C10) - cycl oal kyl, 3-nenbered to BOFEP2005/001676

menber ed het erocycl oal kyl conprising 1, 2 or 3

identical or different ringggeter oatorrs chosen from

ni trogen, oxygen and sul fur, (C6-Cl4)-aryl,

(C1-C8) - al koxy, (CS Clo) - cycl oal koxy,

eyclotlpy)aming o) A0 of 2Bl resocets BebEfed feniata el

precd‘gofwg (Pe%fogor(t.@%a@) al kyl , (C3-C10)-cycl oal kyl
ere

to 1 nmenber ed heterocycloalkyl conprising
1, 2 or 3 identical or dlfferent ring heteroatons

chosen f om nitraqgen n an
31. Acesicund SR ing T B R U broeylaging or fs salt
conprising 1, 2 or 3 |dent|cal or different ring
het er oat onschosen from ni trogen, oxygen and sul fur,
32. A(comesindaofidbgyfornda-XMlo) - cycl oal koxy, (C- 6-
C-i4)-aryl oxy, 5-nenbered to 10-nenbered heteroaryl oxy
conprising 1, 2, or 3 identical or different ring
hejter oat ons chosen fron1nitrogen, oxygen and sul fur,
dgi C 1- CB) al kyl )am no, di-((C3-Clo)-cycl oal kyl)am no
o@ryl)amno; or its salt.

XVI

wherein R" is H, F, CF3, OCF3, (C4-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-Cs)-alkoxy,
(Cs-C1o)-cycloalkoxy, (Cs-C14)-aryloxy, di((C+-Csg)-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-butoxycarbonyl, or its salt.

33. A compound according to claim 32 which is 3-(4-pyridyl)benzylcarbamic acid tert-
butyl ester or its salt.

34. A compound of the formula Vb,

NHBoc N \ /

Vb
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wherein R" is H, F, CF3, 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, (Cs-C14)-aryl, (C4-Cg)-alkoxy,
(C3-C10)-cycloalkoxy, (Ce-C1a)-aryloxy, di((C4-Cg)-alkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di((Ce-C14)-aryl)amino, or a protected derivative thereof or
precursor moiety thereto;

and Boc is tert-butoxycarbonyl,

or its salt.

35. A compound according to claim 34 which is 4-[3-(tert-
butoxycarbonylaminomethyl)phenyl]-1-[5-bromo-2-furanoyl]piperidine.

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 |,

R2

NH, N/

wherein

R"is H, F, CF3, OCFs3, (C4-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, (C-C14)-aryl, (C4-Cg)-alkoxy,
(Cs-C1o)-cycloalkoxy, (Cs-C14)-aryloxy, di((C1-Cs)-alkyl)amino, di((C3-C1o)-
cycloalkyl)amino or di((Cs-C14)-aryl)amino; and

R?is H, F, CF3, OCFs, (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, (Cs-C14)-aryl, 5-membered to
10-membered heteroaryl comprising 1, 2 or 3 identical or different ring heteroatoms
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chosen from nitrogen, oxygen and sulfur, (C4-Cg)-alkoxy, (C3-C1g)-cycloalkoxy, (Ce-
C14)-aryloxy, 5-membered to 10-membered heteroaryloxy comprising 1, 2, or 3
identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur,
di((C4-Cg)-alkyl)amino, di-((C3-C10)-cycloalkyl)amino or di((Cs-C14)-aryl)amino;

or its salt.



