WD 2004/ 099143 PCT/ EP2004/ 005005 CYCLI C AM NE DERI VATI VES, PROCESSES FOR
THEI R PREPARATI ON, AND PHARMACEUTI CAL  COVPCSI TI ONS CONTAI NI NG THEM The
present invention relates to cyclic amne derivatives, to processes for

their preparatjion, to pharmaceutical conpositions cont Jdiggz and to
t hei r nmedi %Pf%ﬁ@%gﬁ% WO 20044005256 di scl oses certain clile’q?]?ﬂc}goét?n ne

derivati ves as tachykinins receptors (expecially Nkl receptor) antagonists

and as MR SEOAPRER rﬁH?ﬁs@.E@ FoR Nk WrEpan@ShR S hap Suscepeunds are
usef ul Qﬁostz 6ol BB ncOtNS di sorders and psychotic disorders, in

parti cuI ar in the treatnment or prevention of depressive states and /or in
the 10 treatnent of anxiety. However, in the above cited docunent there is
nei t her di B Penest faventionygelstesole 6¥0ligngmineo Apibiativesasioc PECRESES hief ¢hell Thus,

the pr esenﬁrf_\},a{}g@dﬂ %%%uﬁ@a‘? c&ﬁﬁﬂ%ﬂ?éﬁg%rﬁémﬁﬁﬁm and bheidmedi®l ugél N (CHZ)n

O RB * * wherein"R represents a radi.cal
selecteﬁjfromoo |)( op ii) ( )Po iii) I)piv) )P 20 in which R7 is

[‘?: ?lgﬁg’r OCWQ 0&595125%' 5{¥J;l05e% eitF &S%ﬁé/ an{iﬁé @Jerﬂlgﬁ Qﬂchﬁlgmm% r%cegtors

rese

hal ogen, c¥ é?ﬁ?'a){tzﬁ gl sgqeaiy) an O"Jﬁt%llﬁ’i'?l a%ﬁFFBWEI ?‘%FO UBsfun@{‘%d“ ipjra ogen,
cyano or dBSRIs) Suohcompeandware cysebis dorttbe Frpaimeotel SNSElisandess lapt psydotind R4
i ndependendisgrdére Pihgs@itilah yoihe d@atmdal Qﬂpl%kl&)tloncdf dEprebsigettars ant /ér ildhe

10 treatment of anxiety.

However, in the above cited document there is neither disclosure nor suggestion of any
compound as claimed herein.

Thus, the present invention provides compounds of formula (I}
15
' RG
R1 '
(CHz)n

R {CHm /U\ )<R4

R2
0]

wherein R represents a radical selected from

(H I)(ﬁ (fg])P 0 l]l) (;;r)p 2: |V) (';)P 2“-;0

20 In which R7 is  halogen, cyano, Cq.4 alkyl, Cq4 alkoxy, trifluoromethyl or

frifluoromethoxy;
p is an integer from 0 to 3; .
R1q represents hydrogen, halogen, cyano, Co_4 alkenyl, Cq1.4 alkyl optionally substituted

by halogen, cyano or Cq.4 alkoxy ;

26  Ro represents hydrogen or C1.4 alkyl;
R3 and Rg4 independently represent hydrogen, Cq44 alkyl or Ra together with Ry
represent C3_7 cycloalkyl;

R5 represents :



represent C8_7 cycloalkyl; R5 represents : 1 WD 2004/099143

PCT/ EP2004/ 005005 phenyl substituted by 1 to 3 groups independently
selected fromtrifluoronethyl, Cl-4 alkyl, cyano, Cl-4 al koxy,
trifluoronethoxy, halogen or (SOrCl-4 al kyl, naphthyl substituted by | to 3
groups i nd¥9eEMe14 sel ected fromtrifluoromethyl, ClPETHPRRPL/O0EFan0, C1-4
al koxy, trifluoronethoxy, halogen or (SOrCl -4 al kyI 5a9 to 10 nenbered
fused bicyclic W@r%@&ﬁ&d Ry & Uip 3sarpdnsi lﬁdm@ddwlylsel&ﬂ@ fnero diifsioromethyl,

i ndependen I A" C1, al koxy,
trifluor orrte:thoég),] g’ﬁ%ger#?r‘{”ﬁy'sg'%éﬁg%?b”@"& ?6)%1:34%)‘(2‘ 6 menber ed

het eroaryl gr owpamﬁiyssubsumw w1 to 3 graBpg lrrdamdenﬂtgdﬁm:wtemm)tnfmmmr@ﬁ from

hal ogen or oS0 PeEE fagd Wil Flfratifed. M ar SO v, ro

E?:Er zsealt i hg/gr@g%lm remrbepdfusad !ﬁaé}dnc féterb ls%ap @B%m%g 6}13&0 @ldﬁ%tlpam ne,
a ani n an | ndependent | y
repr esent l?%ﬁ@ﬂt?y C‘i%t%\‘i\lR%Pmort"'@?“’/m%{)\‘ﬂ’I o%H@yIa L15YA.efrede@€¥%ero or

1, nis | r is 1 or 2; provided that
when R5 isefg en&‘\gt S}Bst{dtggt gg?%ofr(f?_g?oﬂy gr oups mdependently selected from
20 trifluoronetRylis £15 4rad Wémbw@n‘mwrﬁa;ymgmhbomstsmfsdf bjaorqm@mﬁms '
hal ogen or (SOrCl-4 alkyl, Ris not the radical i) ( )p i);

phar maceut indapandeatiyc eptlepéd Famt §nﬂﬂor@mtwt eS1-aheliebf . cyamz, A:Mr tafkexy.
phar madbut FELpPY SRS ASRE AP PCEAGHE, var s ther cof wher &in R repr esent s
a radi caI R%Géﬁggéh% fydPehed 0%2@%099143 PCT/ EP2004/ 005005 .
( , Rg represents hydrogen, Ca_7 cycloalkyl, C1.4 alkoxy, amine, Cq.4 alkylamine, (C1-4
atkyl)2amine, OC(O)NRgR1¢ or C(O)NRgR10; '
Rg and Ry independently represent hydrogen, C4.4 alkyl or C3_7 cycloalkyl;
15  mrepresents zero or 1;
nis1or2
g is an integer from 1 o 4;
risior2;
provided that when Ry is phenyl substituted by 1 to 3 groups independently selected fro:-n
20  trifluoromethyl, C4.4 alkyl, cyano, Cq-4 alkoxy, triflueromethoxy, halogen or (SO)Cq.4
alkyl, R is not the radical i)

Rp i);

or pharmaceutically acceptable salts or solvates thereof.

25
A further erﬁbodiment of the invention provides compounds of formula(l) or
pharmaceutically acceptable salts and solvates thereof wherein R represents a radical

selected from



k7)PO-)p i)( 7)p or in which R7 is hal ogen, cyano, Cl-4 alkyl, Cl-4 al koxy,
trifluoromethyl or trifluoro.nmethoxy; pis an integer fromO to 3; 5 Rl
represents hydrogen, hal ogen, cyano, Cl.4 al kyl optionally substituted by
hal ogen, cyano, Cl-4 al koxy; R2 represents hydrogen or_Cl-4 al kyl: R3 and
R4 i ndepen¥@RP%M991ddr esent hydrogen, Cl-4 alkyl or R3 tBﬁE@ﬁ@WMW¥Wﬁ R4
represent C8 7 cycloal kyl; 10 R5 represents substituted phenyl, substituted
napht hyl , a subpstituted 9/to 10 nenbered fused bicyclic heterocyclic group
or a substitu 5 o0r 6 ered heteroaryl group, wherein said groups are
substituted b to 3 g s independently selected from trifluoronethyl,
Cl-4 al kyl, c o, Cl 47alkoxy, trifluoronethoxy; halogen or (SOrCl-4

al kyl; 15 Rﬁ ﬂépra@ent ﬁ%?dﬂogen or (CH2)qR8; R3 represents hydrogen, C3_7
cycl oal kyl, Cl..4 al koxy, ,amne, Cl.4 alkylamne, (Cl:4 al kyl)2am ne,

OC( O) NRORLOMoMEIOIRI®RT  faloggn.a s¥anes 0 Citid ¥ehd &1t yalkesyr dgliiromesta ogen,
Cl-4 al kyl | oal kyl ;" mrepresents zero or an integer froml to 4,
20nis 1 d@ﬁ$§§?§@8¥§ an integer froml to 4; r is 1 or 2; provided that
when R5 is plsamintegerieom @tadd by 1 to 3 groups i ndependently sel ected from

trifluorpome 4 |, , - 4~ al L al ogen
or (SO réél_ﬁ-i])‘ézoge%ﬁsypﬂr I éh%%?é}f’)hc gﬂ“’aﬁ?%:&ﬁf’(’y"pfﬁc’ﬁ‘bg’{ %%h%%%5143
PCT/ EP2004/ 820605, .4 Slkbkyabl e pharmaceutically acceptable salts of the
conpounds of general fornmula (I) include acid addition salts forned with
phar maceut | Baranjesspisdydgprobegamiylor i norganic acids, for exanple

hydr ochl ori ges,  hydr aom.des, sul phat e al kyl - arylsuj nates . (e.g.
met hanesul pﬂ%n%ﬁdeg‘loﬁg%qeﬁg?rﬁ@n'éegms%ﬂtgﬁ?ﬁrgge)‘nf %hﬁs%@t%g%tttoggﬁﬂo g‘é ates,
5 acet at es, repidsbM @Sy cyuiypat es, tartrates, lactates, malates, fumarates

an(d"' mal eat es.
- 10 Ry represents substituted phenyl, substituted naphthyl, a substituted 9 to 10 membered

fused bicyclic heterocyclic group or a substituted 5 or 6 membered heteroaryl group,
wherein said groups are substituted by 1 to 3 groups independently selected from
trifluoromethyl, Cq.4 alkyl, cyano, C4.4 alkoxy, trifluoromethoxy, halogen or (SOWC4.4
alkyl;

15  Rg represents hydrogen or {CH»2)qRg;
Rg represents hydrogen, Cs3.7 cycioalkyl, C4_4 alkoxy, amine, C4.4 alkylamine, (Cq124
atkyl)oamine, OC(O)NRgR1g or C(O)NRgR1(;
Rg and Rqg independently represent hydrogen, C4.4 alkyl or C3.7 cycloalkyl;
m represents zero or an integer from 1 to 4;

20 nisiorZ;

(ﬁ g is an integer from 1 to 4,

ris1or2;
provided that when Rg is phenyl substituted by 1 to 3 groups independently selected from
trifluoromethyl, G4.4 alkyl, cyano, C4.4 alkoxy, trifluoromethoxy , halogen or (SO)Cq.4

25 alkyl, R is not the radical i)

Ry i);



The sol vates may, for exanple, be hydrates. References hereinafter to a
conpound according to the invention include both conpounds 10 of formul a
(1) and their pharnaceutically acceptable acid addition salts and their
pharmaceutically acceptable solvates. It will be appreciated by those
skilled in the art that the conpounds of forrmula (1), when ' and Rl is
not hydr og®R 8% Q%A n is 2, contain at |east one asynn%@??gﬂggﬁﬁéﬁ atom 15
(nanely the carbon atom shown as * in fornmula (1)) and nay be represented by

formul a_ (18ytableaphiarmpceutisaliisacarptabloGHitp rofRhR, caphounds fof general Farmulaciiz) N RS
(Cr2ym N Roingitad acidReaéior das otk wilPprHAfetigan DRRG g b BhRSorfidhadide bond

I s above the ane o aper. r oken ndi cates that t ond is

e
bel ow t he pidife fe5fexaRwplg, Ayskpehionides eydiobiaRpidess yantpbetesc alkdr BoAviUphenalpe
present in fhe ﬁ@fﬁaaymﬁmﬂtate&OEJnué@dénbsmm,lﬂate(% bRosbhate8! AfifuotdeRBtafiflr 0gen

(namely the carbon atom shown as in formul a carbon atomto
whi ch t e giestaesReitpies fucaipples)tadiptesdasiatee malges Jumastpsndmioniés (1 a)
(1b), (1c) and (1d). R6 R RINRLI ORBROR3 RA m ~R4 R (CHZ) m~

R, (CHZ) zNR5 z) NRS | | R2 R2 l1a 1b 4 WD 20041099143

PCTI EP2004 1 Dsenbatespiayiinr example, be hydrates.

References heréinafter to a compound according to the invention include both compounds
10 of formuia (1) and their pharmaceutically acceptable acid addition salts and their
pharmaceutically acceptable solvates.

( it will be appreciated by those skilled in the art that the compounds of formula (1), when n
is 1 and R4 is not hydrogen or when nis 2, contain at least one asymmetric carbon atom

15 {namely the carbon atom shown as * in formula (1)) and may be represented by formula

(1a)and (1b).
RS R6
R N R Ne
CH,)n CH,)n

0 R3 0 R3
G JL /kFM . /lL /de{
R” "{CH,m ,i, RS R MCHm ,}4 RE
R2 R2

(1a) (1b)
20 The wedge bond indicates that the bond is above the ‘plane of the paper. The broken
bond indicates that the bond is below the plane of the paper.

At least two asymmetric carbon atoms are present in the compounds of formuta (1) when
R1 is different from hydrogen (namely the carbon atom shown as * in formula (1) and the

25  carbon atom to which the group R1 is attached) and may be represented by formula (1a)
(1b), (1¢) and (1d).

F‘QE Fi{B
R1 R1
, N CH,)n o Ra N~ CH,)n o R3
% R4 * R4
R """(cHz)mJLr#/kRs R™ (CHz)m’lLt?lkRS
. Rr2 R2
1a 1b



RLNRL, N " cH)NnJ<OR3 R4 ". cH2)" ,RA 0O RBR (CHZmNR5 R" (CHz)m N
RS I I R2R 1lc 1d 5 For conpounds of the invention wherein mis 1, the
configuration of the asymmetric carbon atons of the conpounds shown in
formulae la and 1d is hereinafter referred to as syn isonmer and in fornul ae
1 b and 1c as the anti isoner. For conpounds of the invention \/\,h rein mis
0, the co¥® HWdEiteh of the asymmetric 10 carbon at o2 ITERAY %ﬂ%ounds
shown in fornulae 1b and 1c is hereinafter referred to as syn isomer and in
formul ae l1a and 1d as the anti isonmer. Further asymmetric carbon atons are
possi bl e when Rksand R4 are not the aarre group nanely the carbon atom
|dent|f|ed;as **' n t he formJIa(IFa, 1 RE RLNCiZ)n OR3 Q~R4 R (CHz)m

A io* R(C:Y for ex: rrpl ;)nvvh is a group different from
hydr ogen and d R4 gm the s E , R4 east three asynmmetric
carbon atons “RER, co b F%rrrul a (1) and may be
represent ed by formil a (19 (1g) 1h) 1m™and (In) 5 WO

2004/ 099143 PCT/ EP2004/ 00 05 R6 R6 RL N, (CH2)n CH2) n

5 For compounds of the invention wherein m is 1, the configuration of the asymmetric
carbon atoms of the compounds shown in formulae 1a and 1d is hereinafter referred to
as syn isomer and in formulae 1h and 1c as the anti isomer.

For compounds of the invention wherein m is 0, the configuration of the asymmetric
( 10 carbon atoms of the compounds shown in formulae 1b and 1c is hereinafter referred to
as syn isomer and in formulae 1a and 1d as the anti isomer.

Further asymmetric carbon atoms are possible when Rz and R4 are not the same group

namely the carbon atom identiied as **in the formula{la)
15
!?6 N
R1 N
H
2" O R3
/IL )<R4
(CHym N RS5
2 ()

Thus, for example , when Ry is a group different from hydrogen and Rz and R4 are not

the same group, at least three asymmeiric carbon atoms are present in the; compounds
20 of formula (1) and may be represented by formula (1e) (1f), (1g), (1h), 1(i).{11), (Im} and

(1n)



"OR3 O R3 kGSNR5 kcSN1:  R2 (le) R2 (1f)
R4 "KkRA R3 R(CHmi R5 R (CH)mi
(CH2)n N~ (CHZ)n RBOR3 * |) R& ( RA R (CH)mi

R6 R6 RL |
RS R2Z R (1g) (1h) R6 R6 RL I R | N
|

R | N (CH2)n NN CH2)n

/I* R R CHZ)mi R2Z R2 5

(i) (11) R6R6R1NCHZ)nR3R1N~CHZ)n*R4f OR3 RRel ** R4 (CH)m

| R5 (CH2)\m R?QR%RZ (1m (1n)

ornms including all

stere0|soner|c

10 It is to be underglopsoddtpiood! |

enanti oners and di ast er eoi soners and

m xtures thereofyare enconpassed within the ggope of the present invention

and the reference to conpounds of for

fornms unles ‘ﬁe(rcwﬁe stated. Furthernot-
exist in one o m) etcrysggal line forns and

R4
R (CHz)mrf R5

(I}\l i nclude all stereisoneric

@,_,ﬁprrpounds of formula(l) may

(CHz)m l]l R5

2 (o) R2 (1f)
R6 RS
R1 N R1, _N_
™ (CHy)n "o (CH,)n
0 O Rs
* JL R4 R4
R (CHz)mtil "™R5 R™ McHym T "SR5
R2 R2
(19) (1h)
( rtae Flze
R1 N R1 N
~(CHyn 57 {(CH,)n
0 RS 0O RS
£ JL I R4 ; JL : R4
R ’r(CHz)mT Sk R5 R "r(CHz)miil ek R5
R2 R2
5 (1) (11
Re
Rt
CH,)n N o n
O R3 © R3
’lL /:<R4 X /E<R4
Hz)mrin " RS R’ (CHz)mllﬂ ™ R5
_ , R2 R2
( (1m) (1n)

10 It is to be understood that all stereoisomeric forms including all enantiomers and
diasterecisomers and mixtures thereof are encompassed within the scope of the present
invention and the reference to compounds of formula (I} include all stereisomeric forms
unless otherwise stated.

Furthermore, the compounds of formula(l) may exist in one or more crystalline forms and

15 the crystalline forms of the compounds of structure () may exist as polymorphs, which are
included Iin the present invention.



715 the crystalline forns of the conmpounds of structure (1) nmay exist as
pol ynor phs, which are included in the present invention. 6 WO 2004/ 099143
PCT/ EP2004/ 005005 The present invention also includes isotopically-Iabeled
conmpounds, which are identical to those recited in fornulas I and

follow ng (?%04!5@ 4d e fact that one or nore atons are pd@phAGAMsgdy an atom
havi ng an ‘atom ¢ mass or mass nunber different fromthe atom c nmass or nass

nunber usu rJd | tuye. sot o hat . can be 5
i ncor por at iﬁe g’?‘??%“ d'b\ﬁﬁ@%% @Piuf"??e‘sgﬁ?)%%llf?@ﬁleldr?e 88” Ss¥hispeee ‘SP”"H’?HP ogen,
carbon, niheeegesited dx jeyamlasghasiledewing, butferothe rfect thaldemeeor metk aeleinsrarae, such

as 3H, 11Gepké&s by, atorh2Bingrath didhit assperungass raimbidneliffuras ¢ ihevasthicon and
phar maceut hagd lof 64 RLRBLC USRI Soltd ﬁﬁhﬁur&%%@soﬁ o %Q%é’t' Barf BE

f t t t hi
Che Sre SO MRS, OO il S f
present i nQEREFH P 9‘%‘# pESl%i’I‘?ﬁ‘Pé% fhodee, |"Pﬂ“l‘%\ﬁﬂij(9ﬁof’8‘?h %thsvé‘ &bef such as
3H, 14C ar &% and Bk porated, are useful in drug and/or substrate tissue

di stributi QBmﬁéﬁﬂésof E‘fe' bl‘e@éﬁtdmvénu n: and3Fharﬁ\QE’eLE|@£lQO gtable Qalts ot Qald

i sotopes are particularl Pre erre hel r ease 0 reparation and
det ect abi | P‘?@pouﬂﬁtﬁﬁ‘hﬁ‘jﬂﬁf hes%?réﬁ'égt'%ﬁé isgtopes emf%rrqtperu&ms of pthpEatomsosi t r on

15 eni $@i ofret Wity HiRPBydpe GinHe bedsbnBinGerlioh ! issiapiasllyy- lubelet | cohipooRIsCdr thei ngl e

hot d t b
Burthor - SOBSE T GERR i Refela, PEeE hREuiY elloselii Totomn b it TS5,
can af f or dincenporated, Breensefid it drug zddan sepbstertissud distriguticnr aasagy: é‘atmed ri®t, abol i ¢
stability, sfop,g 14, NG, ea@edisétH?éQ ‘éRe fb%lﬁ:uih r%epr%rré@%ic‘iﬁe 1889 S

requi renents and, hence, o erred 1n so cl rcunst ance
| sot opi cal Pippprabien aRd deiect urf%l@“‘b °F fIERIRRASAE PafieUIA| yssRl HbP%T {Rogitren
rﬁ/ent 1N eaRsoa n@ﬁegrhmqwearﬂr‘éﬁbaf@phrtmarlgazrséfm IRGRECT {dheyleplastetiemesion

o 5c1 0220 L SHERA) O b DL bl U b °
| abel ed r isatypees sudsasrﬂu@t@rwmh@l %1, earksfford certaire therapeutic adiantaggs oe;qultlog a part
of the grOHerg‘?ééiéﬁnétﬁbéhc%Hbﬂﬁﬁ%r é%émpl@rn?d?@é%%@ mlﬂka/hasaﬁfe%ré‘daeé&a&ags from1

4 b I
| Sopr opyl - reIRITGHts AotDR ey B praraH I somersie et polarieell) opka Bt o 1 o
a strapght c@ﬁpdﬂhﬂﬂajﬂ@@iﬂﬁlﬂdw laad dolpmingpofcthist iavamtiong chn @enerally bedorepartd by at ons;
exanpl es of ar?ﬁ%loﬁ R@Bf%cé&lﬁéé’gigclgéeﬁqﬂme SéhemeggﬁH%L in f'%léfc)anTpleglbteE)W by

substituting a readily available isotopically labeled reagent for a non-isotopically labeled
reagent.

25
The term C4.4 alkyl as used herein as a group or a part of the group refers to a straight or

branched alkyl group containing from 1 to 4 carbon atoms; examples of such groups
(_ include methyl, ethyl, propy!, isopropyl, n-butyl, isobutyl, tert-butyl.

30 The term Co_g4 alkenyl refers to a straight or branched alkylene group containing from 2

to 4 carbon atoms; examples of such groups include ethenyl, 1-propenyl, alfyl , butenyl
and the like.

The term halogen refers to fluorine, chlorine, bromine or iodine.
35



and the like. The term hal ogen refers to fluorine, chlorine, bromne or
Il odi ne. 35 7 WD 2004/099143 PCT/ EP2004/ 005005 The term C3-7 cycl oal kyl
group nmeans a non aromati ¢ nonocyclic hydrocarbon ring of 3 to 7 carbon
atons such as, for exanple, cyclopropyl, cyclobutyl, cyclopentyl, cycl ohexyl
or cycl ohgptwdyoodmgIhe term Cl_4 al koxy group nay be a strapmbd/ooséd n or a
branched chai n al koxy group, for exanple nethoxy, ethoxy, propoxy,

pr op- 2- oxy, TM%DS'PHWO%TQE%S% _rd%ﬁ@li'n@ﬁ%ﬁjn?‘ét@?ﬂonoc%@ 'ﬂg&ﬁc&rﬁo@riﬁsg &3 6

menber ed het eroaryl” 'group Ing to the i1nvention this includes furanyl,
t hi ophenyl , tofyeartminidioms sudbesofoy bxariie, azdbpyrbpyl avealnimityl] cyclmpeatgbwclohegwxazol yl |
10 i sot hi az‘g) N)imept%’ 2,3-triazolyl, 1,2, 3-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-triaz Fy .1, 3,4- oxadi azolyl, 1,3, 4thiadiazolyl, 1,2,5-oxadiazolyl,
1, 2,5-thiadi azolyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, 1,24

oxadi azgj yleqe]teg“ éBTt 4{%}%?}%%;&%3%9351 %ratncéﬂt BRANYL ﬂcﬁelaechkainléa?lgy(g B@ug,‘r%lm 9to

10 menbered fused heterocyc group refers to a 6,6 15
bi cyclic riagmpshetivxg ettiory, Praf@xd prdpe2sky, Baexy) SLEZ-0R! sihétayigobad:d om
oxygen, sul phur or nitrogen, which nay be saturated, unsaturated or
aromatic. The term9 to 10 nenbered fused bicyclic heterocyclic group also

refers to awpbeRylis 4 Beds errberdhetarodiyineodescedrdingdd ehedibyaritibs tigs pulpdesExanpl e
of such groups include benzofuranyl, benzothi ophenyl, indolyl,

benzoxazol ykrangi fharhand] 4vgoly|, pyridagoidl.y | thiagaily dregtyinapiragalyl. |ispemidazol 4, 5

20 c] py{g di Bothiydyt, | 172,340, 51 b PyGuRYdyl, 1433088580k Shd Qxakal, 1,3.4-
2H chromanyl, iso

chr omanyl
5- 0x0- 2, 3- dPR§aFeYls H=?[a‘i~,tf§1f{iaﬁ°b{b of BpPxediarahys ff ifpiadiazoly. puridibt RYTEENYH |
1,4,5, 6- tepyriphoein gz @Z‘i,1Y,|4oxédi@zoﬁr,l,4:,2?5-%&@3;@”,@!%’&@@4(?ahﬂ‘,tﬂe like.
2- ¥hi oxo2, 3,6, 9-tetrahydro-I H purin- 8-yl, 3,7-dihydro-1H purin-8-yl,
3,4-di hydropyri mdin-1-yl, 2, 3-di hydro-1, 4- benzodi oxi nyl,
benzo[ 1, 3] dTixel| 9 to2t GlemberaflisedWidyoieydrocyBiic-geiupy ehfeshb B, 66 5y 6,6

2. 2. 7- L1 OO g §onh R At b reey S st om oy BT o1
4- 0x0- 4, 7- dhitrygbnowalich pyayr e set@ratddinmaturatedi ongiomatic. Ihaitenred Byé 46-membered
> oxo- 13- Gt Bl PeRIoGO drbiy HeB p o 0 depu r e B P e
5,6, 7, 8-t et hettrpdydlie groumaaiiply lof steto>gpaipsoineingd befizdburaeylz beirotiainghyl,
hi opheny | pUFPHh dTeSeRpEE naymaBid St Sl etny,  iimicezares |
t hi azol 30 pi ¢lpidin-1-g), #midatoj4l5-bipyridyli tBbenzof,3jdivikaeldz 2iychroimangly isochomanyli v |
i soqui nol i nyl,yy 5 3 dinydro-5H-1,3]thiazolo[3,2-alpyrimidyl,  1,3-benzothiazoly,  1,4,5.6-
tetrahydropyridaziyl, 1,2,3,4,7,8-hexahydropteridinyl, 2-thioxo2,3,6,9-tetrahydro-1H-purin-
8-yl, 3,7-dihydro-1H-purin-8-yl, 3,4-dihydropyrimidin-1-yl, 2,3-dihydro-1 ,4-benzodioxinyl,'
henzo[1,3]dioxolyl, 2H-chromenyl, chromanyl, 3,4-dihydrophthalazinyl, 2,3-dihydro-1H-
( 25  indolyl, 1,3-dihydro-2H-isoindol-2-yl, 2,4,7-trioxo-1,2,3,4,7,8-hexahydropteridinyl,
- thieno[3,2-d]pyrimidinyl, 4-oxo-4,7-dihydro-3H-pyrrolof2,3-dlpyrimidinyl, 1,3-dimethyl-6-
oxo-2-thioxo-2,3,6,9-tetrahydro-1H-purinyl, 1,2-dihydroisoquinolinyl, 2-ox0-1,3-
benzoxazolyl, 2,3-dihydro-5H-1,3-thiazolof3,2-a]pyrimidinyl, 5,6,7,8-tetrahydro-
quinazolinyl, 4-oxochromanyl, 1,3-benzothiazolyl, benzimidazolyl, benzotriazolyl, purinyl,

30 furylpyridyl, thiophenylpyrimidyl, thiophenylpyridyl, pyrrolylpiridyl, oxazolylpyridyl,
thiazolylpiridyl,  3,4-dihydropyrimidin-1-yl imidazolylpiridyl, quinoliyl, isoquinoliny,
quinazolinyl, quinoxaliny! , naphthyridinyl, pyrazolyi[3.4]pyridine, 1,2-dihydroisoquinofinyl,
cinnolinyl, 2,3-dihydro-benzo[1,41dioxin-6-yl, 4,5.6,7-tetrahydro-benzoblthiophenyl-2-yl,
1,8-naphthyridinyl, 1,6-naphthyridinyl, 3,4-dihydro-2H-1,4-benzothiazine, 4,8-dihydroxy-

35  quinolinyl, 1-oxo-1,2-dihydro-isoquinolinyl or 4-phenyl-[1,2,3)thiadiazolyl and the like.

8



qui nazol i nyl, quinoxalinyl , naphthyridinyl, pyrazolyl[3.4]pyridine,

1, 2-di hydroi soqui nolinyl, cinnolinyl, 2,3-dihydro-benzo[1, 4]di oxin-6-yl,
4,5.6, 7-tetrahydr o- benzo[ b] t hi ophenyl -2-yl, 1, 8-naphthyridinyl,

1, 6- napht hyri di nyl, 3, 4-di hydro-2H 1, 4- benzot hi azi ne, 4, 8-di hydroxy 35

qui nol i nyl wokoemmei432- di hydr o-i soqui nol i nyl or 4-phenyl piiER26)/0d3506di azol yl
and the like. 8 WD 20041099143 PCT/ EP2004/ 005005 In the conpounds of
formula (1) wherein nis | the group Rl may be in position 2, 3, 5 or 6 of

t he piperidjne r| as r resented in formula (I b). Wierein these conpounds
RL in the %62? ¢ L@d% miuda &M%ﬁlﬂ@ds1@woune‘?mma@|bempo@m£ 35 p )m N
RS I R2 (1) [

may be in p%}stp‘% Pgﬁ@?égﬁ@%ﬁgﬁs%@or %@a&lﬁi} V%.bﬁélﬁéﬁshsrged O& étéél(}tg%cﬂ 'mH OHTU| a
(lc) R6\ [RNiton@dr®isPreferre4 R PHZ) M N RS R2 (Ic) 15 For corrpounds of
formula(l) nis preferably 1. For conpounds of fornmula(l) mis preferably
1. Ris preferably phenyl in which R7 is preferably hal ogen (e.g fluorine or
chlorine), cyanoi® 20 trifluoromethyl, Cl 4 al kyl oxy( e.g nethoxy), or Cl-4
al kyl (e.g and within this class pis preferably 0 or an integer
fromlto 2 or §S pref@rah{o,%/‘la group sel ected from

R (CH)m |}| R5
RZ (b)
( In the compounds of formula (1) wherein n is 2 the group R4 may be in position 2, 3, 4, 6

10 or7 of the ring as represented in formula (lc)

R6,
Ri. N2

7

3

o 0 R
R5 (CHﬂm/lLNkRs

i
R2 {Ic)

15 For compounds of formula(l) n is preferably 1.
For compounds of formula(l) m is preferably 1.

R is preferably phenyl in which Ry is preferably halogen (e.g fluorine or chilorine), cyano,
20  trifluoromethyl, Cq.4 alkyloxy( e.g methoxy), or C14 alkyl {e.g methyl) and within this

class p is preferably 0 or an integer from 1 fo 2 or R Is preferably a group selected from

R)p 0._./0 iii) (;7)13 E;O (iV) (;;7)P E—-;O (V)

wherein p is 0.



KOPO-~iii) ()P & (1V) 7) P (V) wherein pis 0. 9 WD 2004/099143

PCT/ EP2004/ 005005 R1 is preferably hydrogen, C2-4 al kenyl ( e.g ethenyl),

hal ogen (e.g. fluorine) or Cl-4 alkyl (e.g nethyl). Wthin this class those
conpounds wherein RLis inthe 1 or 2 position of the piperidine ring are
parti cul ar mo moebm®ia3ed. 5 R2 is preferably hydrogen or restiBEH2004/08203 S
preferably hydrogen or nethyl. R4 is preferably hydrogen or nethyl. 10

Wien R5 is mpiepréfbrabRthyBivgsy, Gy ) Bikenyl(Se BleticayMalsgen s o) @Fchy, Mg or 2
groups [/ selected from hal ogen (e.g fluorine, bromne or chlorine), "cyano,
trifl uor omeletgymnetoyh).A¥ithin this claskipose eorppavstisywherdis Rafie ninRbe i1or Aissition of ed-
napht hyl , 1tbhis i.(f r.eferabl%é |all- nf ht hyl group substituted by one or 2
groups sele ? BESFF'Y "Prga?r(?d)é'ﬁ t!g%prle '§fi ne, bromnine or chlori ne), cyano,
trifluoronmethyl or Cl-4 alkyl (e.g nethyl). When R5 is a substituted 9 to 10

menber ed. fuse i i eterocyclic group this is 20 preferably
benzof u%anvliztgé)?%]eg%éhz@‘f(ﬁ?gfﬁ-&&e{hé’{? benzof uran-4-yl), benzothi ophenyl ( e.g

benzot hi ophen-4-yl or benzot hi ophen-7-yl) indolyl (indol-4-yl or indol-7-yl)
or benzoxazo]yl, wherein said groups are substituted by one group sel ected
fr om hal oged SPEefgraplyuBydrogen %?Bﬁﬂwg or chlorine), cyano, trifluoronethyl or
ClL 4 alkyl (e.g nethyl). 25 Wien R5 is a substituted 5 or 6 nenbered

het eroaryl group this is preferably furanyl e.g furan-2-yl or furan-3-yl),

t hi ophenyl Ry ispyeferablylhydrogbeoeinethylai d groups are substituted by one group

sel ected from hal ogen (e.g fluorine, bromne or chlorine), cyano,

trifluol onethyl or Cl1-4 alkyl (e.g nethyl). 30 R6 is preferably hydrogen or

Cl-4 al kyl \yeery Reeishaubbtituted ipRemybr ®ispis qirefablyy . plitssfistteds bYS bhé Wk @dglelpne- or
two groups selected fromfluorine, bromne, chlorine, cyano, or nethyl,

napht hyl suisiacteduresd helpgem ée.9 fluetins, §ropiipss osdiierinel dyan® tiiguorpaeting 9o €43

PCT/ EP2004/ 05 m fluorine, bromne , chlorine, cyano, or nethyl,
benzofuranﬁq‘%itjfb%?ﬁe{haﬁed by one or

16 When Rg is substituted naphthyl , this is preferably a 1-naphthy! group substituted by one

or 2 groups selected from halogen (e.g fluorine, bromine or chlorine), cyano,
trifluoromethyl or C4.4 alkyl (e.g methyl).

When Rjp is a substituted 9 to 10 membered fused bicyclic heterocyclic group this fs

20  preferably benzofuranyl (e.g-benzofuran-7-yl or benzofuran-4-yl), benzothiophenyl ( e.g
benzothiophen-4-yl or  benzothiophen-7-yl) indoly! (indol-4-yl or indol-7-yl} or
benzoxazolyl, wherein said groups are substituted by one group selected from halogen
(e.g fluorine, bromine or chlorine), cyano, trifluoromethyl or C4.4 alkyl (e.g methyl).

25 When Rg is a substituted 5 or 6 membered heteroaryl group this is preferably furanyl (

e.g furan-2-yl or furan-3-yl), thiophenyl or pyrrolyl , wherein said groups are substituted by
ohe group selected from halogen (e.g fluorine, bromine or chlorine), cyano,
trifluoromethyl or C4.4 alkyl (e.g methyl).

30 Rgis preferably hydrogen or Cq.4 alkyl (.9 methyl).

Rs is more preferably phenyl substituted by one or two groups selected from fluorine,

bromine, chlorine, cyano, or methyl, naphthyl subsfituted by one or two groups selected

10



two groups selected fromfluorine, bromne , chlorine, cyano, or nethyl, or
R5 is furanyl substituted by one or two groups selected fromfl uorine,
bronine, chlorine, cyano, or methyl. 5 A preferred class of conpounds of
formula(l) includes those wherein n and mis 1. A further preferred class of
conpounds WO 20##99Wherein R2 , R3 and R4 are independent IPQTERW%‘E

methyl . 10 A further preferred class of conpounds is that wherein n |s 1, m
is 1, R2, RBomnfudiseabwminedelperinte syanp, hydleti‘ybrbeﬁmfwanﬁwubsmmte@@y|09ehnydrogen

or C1-4 al kyk, grogﬁsogeré&éc@&n FHiRiife, %r%ﬁﬂgpemama %ﬁ%%ﬁ&i th ckygdgsnt hose

wherein nis 1 ogén or rogen,” R4 is

hydr ogen or suhatifasad bngrel@-thr;acyrmnsechtednmmyﬂucaind Btbrriirse, h:hldflmeﬂ?ancﬁ%r4
al kenyl , hal og‘yp or Cl1_ 4 alkyl at the 1 or 2 position of the piperidine
ring. A fur MY preferred group of conpounds of formula(l) includes those
wherein & and mare 20 1, R2 is hydrogen or nethyl, R3 is hydrogen, R4 is

o onen o BB B PRI o A0 AL s I p R RS o et

by one or two groups-selected fromfluorine, bromne , chlorine, cyano, or

Touayi ), PERAAMU BRYd SRR LU BRI g bR IREB RPBRIAED RN

fluorine, bromne orine

(substi t ut epydidgepngr fietthio C 25 groups sel ected from fluorine, brom ne,
chl ori ngo cyano, or nethyl), or RS is benzofuranyl (substituted by a
fluorin brom ne , chlorine, cyano, or nethyl), R6 is hydrogen or nethyl

and Rl is hyudin€@e preféiredicladsks Rppourids i<thal Wiidreldrn Bal, agien, Ry, RRend RQrare 2
position of the piperidine ring. 30 A further preferred ?roup of conpounds
of for nul a( INfependeuityeBydregmeommetied andRaisdhydreges or C1.akyls hydr ogen or
methyl, R3 is hydrogen, R4 is hydrogen or nethyl , R5 is phenyl

(s bstituted by one or two groups selected fromfluorine, brom ne, chlorine,
cyano, or  Aeirdigirgd groap bf tophpoundd st iptutial) inejudes those whersirgn Ul sn e, gtied from
fluorine, bromne , chlorine, ano, or nethyl), benzofuranyl (substr tuted
by one & 1 SRR @@‘Ihé‘cﬁéds Py dRser, Raviphygots oL MEpoT Rar JOHI988 605

o e B P08 ST BB Pt 2 Fn

chlorine, cyapperighermghyl), or RS is

A further preferred group of compounds of formula(l) includes those wherein n and m are

20 1, Rpis hydrogen or methyl, R3 is hydrogen, R4 is hydrogen or methyl, Rgis phenyl
(substituted by one or two groups selected from fIrJorine, bromine, chlorine, cyano, or

methyl), naphthyl (substituted by one or two groups selected from fluorine, bromine ,

chiorine, cyano, or methyl), benzofuranyl (substituted by one or two groups selected from

fluorine, bromine , chlorine, cyano, or methyl), or Rg is furanyl (substituted by one or two

Q 25 groups selected from fluorine, bromine, chiorine, cyano, or methyl), or Rg s
benzofuranyl (substituted by a fluorine, bromine , chiorine, cyano, or methyl), Rg is

hydrogen or methyl and Rq is hydrogen, C2_4 atkenyl , Cq.4 alkyl or halogen atthe 1 or

2 position of the piperidine ring.

30 Afurther preferrecr group of compounds of formula(l) includes those wherein n and m are
1, Ro is hydrogen or methyl, R3 is hydrogen, Ry is hydrogen or methyl , Rg is phenyl
(substituted by one or two groups selected from fluorine, bromine, chlorine, cyano, or
methyl), naphthyl (substituted by one or two groups selected from fluorine, bromine ,
chiorine, cyano, or methyl), benzofuranyl (substituted by one or two groups selected from

11



benzof uranyl (substituted by a fluorine, bromne , chlorine, cyano, or
methyl), R6 is hydrogen or nethyl, Rl is hydrogen, C2-4 al kenyl , Cl-4

al kyl or halogen at the | or 2 5 position of the piperidine ring and Ris
phenyl in which R7 is halogen, trifluoronethyl , cyano, Cl-4 al y or Cl-4
al kyl and WO20409H3an integer from1l to 2 or Ris a grBSB}%‘P@Q?@%?%d fromi
-~ dii) (iv) (v) wherein pis 0. 10 A further preferred group of conpounds
of formul a( %‘90““?\&@@6@ tohIosRe, et onmAthher Rsa lsduranyl (Rebskifutedogepner twet hy ! |

R3 is hydrogen is. ydrog or t hyl IS _phenyl upstituted by one
or two gr oug's%ugs_\é:%‘eéclzétcgeg %{rgg‘m ﬁlllaarﬂﬁn ?mﬁ'?brﬁhﬁ’g?e’cﬁ?%' n¥, "%%H'o_,oro% et hyl),
napht hyl (' sybgbiiatybsubstiona B at WRrigs, osbmirke! @Rforsk, f &yamd f bupktRs, REreM ne
15 chlorine, cyano, or methyl), benzofuranyl (substituted by oné’or-two

groups sel ebydogdnrammethylu By iis eydtegeni Gres alkehylarGng alkylyerrfwmlogen abtitehyb) 2 or R5
is benzofuranyl (substituted by a fluqrine, brom ne chl oripe, cyano, or
met hyl ), ® RgP? *'%ﬁﬁ%@ﬁe@“w%?ﬂ? Reig rﬁ@nﬁyaef%@rﬁr @25’%0%Wetﬁfs'}{°,m@§/tbﬁ’a| kyl

or hal ogen a}.-th it t; i el i i nyl in
whi ch R7 ise%agf)bgé%,é“f°#? ﬁ%ﬁ%ﬂ@?ﬁ@? p,'g?ygin%’,eﬁ’%%?ﬂﬁ% l?ggyr‘a@irj Rlsp %@E& and
pis 20 0O esleadediremheger froml to 2 or Ris a group selected fromiii) (iv)
(v) wherein is 0. Another further preferred group of conpounds of
formul a(l) ingcludes those wherein n 25 and mare 1, R2 is hydrogen or
met hyl, R3 i ydr ogen; is h en or nmethyl, R5 is phenyl substituted
by one or t oups s ed fr uorine, bromne or chlorine, cyano, or
met hyl , 1-nap E?%I subst it ufed by bnePor two groups selected fromfluorine,
brom ne or chPotfiile, cyano;y 6¥) met Ky, (vbr R5 i's benzofuran-7-yl substituted
by a quoriQﬁleh%% WO 2004/ 099143 PCT/ EP2004/ 005005 bronine or chlorine,
cy@no, or ne ﬁy‘, ﬁg'is hydrogen or nethyl, Rl is hydrogen or ethenyl,
fluorind0or nethyl at the 1 or 2 position of the piperidine ring and Ris
phenyl in i IS of J P r an
it oger 1r om oy REerisd qs sASmpBRAR R oGl oo b\ g Patdmr

1, Ro hydrogen or methyl, Rg is hydrogen, R4 is hydrogen or methyl , Rgis phenyl

(substituted by one or two groups selecied from fluorine, bromine, chiorine, cyano, or
methyl), naphthyl (substituted by one or two groups selected from fluorine, bromine ,
15  chiorine, cyano, or methyl), benzofuranyl (subsfituted by one or two groups selected from
fluorine, bromine , chloring, cyano, or methyl) or R5 is benzofuranyl (substituted by a

fluorine, bromine , chiorine, cyano, or methyl), Rg is hydrogen or methyl, R1 is hydrogen
Co.4 alkenyl, Cq.4 alky! or halogen at the 1 or 2 position of the piperidine ring and R is
phenyl in which Ry is halogen, trifluoromethyl, cyano, C4-4 alkoxy or Cq.4 alkyl and p is

20 Ooranintegerfrom1to2or R isagroup selected from

(0] . QO \%O .
o~ i ) =/ ()

wherein pis 0.

Another further preferred group of compounds of formula(l) includes those wherein n
25 and mare 1, Ry is hydrogen or methyl, Rg is hydrogen, R4 is hydrogen or methyl, R5
is phenyl substituted by one or two groups selected from fluorine, bromine or chlorine,
cyano, or methyl, 1-naphthyl substituted by one or two groups selected from fluorine,
bromine or chlorine, cyano, or methyl, or R is benzofuran-7-yl substituted by a fiuorine,

12



5", iiti) (iv) (v) wherein pis 0: Specific preferred conpounds according
to the invention are:

N-[ 1- (3-chl oro-I| - napht hal enyl ) et hyl ]-2-[4(4-fl uorophenyl)-1-nethyl -4-piperid
inyl]-N- 10 net hyl acet am de( Enanti omer 1);

N- [ 1- ( 3- chM6} 894/899343ht hal enyl ) et hyl ] - N- net hyl - 2- ( 1- net hyCIEPB&H0700% -

pi peri di nyl gacet am de(Enantionmer 1); N[ | -(3-chl

or o- 1- napht RERERS PY ERIRKHNG, -OMeRfptaymetayl( Re dt virogen siiemsthylaR1 is  hydrogen or

[ i di nyl ] j S5 ... C . ,
D P  bon s BEEN RuaF Wy A e ) or 2 osiion ot e pingritie (a0 @ & 5 PhSRAL hal er
[ yl[ I) e'E gyl ]hI Nhichtftmigzl %lﬁmlanmd?g)ﬁgﬁ;nﬂooﬂ_met?%:; .=|.md2p {isl 0 ortar? iPteger[ f;forrz 1 t? k21 cir ) ph
N-[1-(3-chlgro-1-na e -N-ne -2-{1-ne -4-[4-(me 0X
enyl]-4- pi g‘e?%iaoﬁrﬂ ?%{%%‘F‘gﬁg‘ﬁe( Engnti oner 131; Y SYORIP

N-[ 1- (3-chl orp-1-naphthal enyl ) et hyl ]-2-[4-(4-fluorophenyl)-1, 2-di net hyl - 4- pi
peridinyl]-N

0 neth tamd n isonmer 2, chain enantioner 1);
‘ I
- napht hal enytgethyl | - 2- ("2, di net 4- phenyl - 4- pi peri di nyl)-N
Q(/S'ﬁf i someyr chai tiomer 1); L or pharmaceutically

met hyl acgt am ¢ .
acceptable salts sol vat es([Y)hereof. It will be appreciated that the
chem cal cowpereindsis®an be naned in different ways and according to

di fferent nam ng conventions. The conpounds of the invention are antagonists
of tachykinin receptors, including substance P and ot her neurokinins, both
i n vitro an8pédifiopreferrad dormpaints ascondingiodhe invéritien a0 treat nent of conditions

medi at ed by \f.ac Lnins, LG Subst nd_other . neurakinins. 13 WO
20041 099145 HEH LB bV o el BB b B e s hai
shﬁr e al@onmethylaethoidd(Enantioineal); sequence (Phe- X-d y-Leu- Met-NH2). They are
acti vely i nyghyedubn-1-AsHYsH e Hh | K dvanced | i fef orns.
in mammal i azl({(:tlll ﬁg?lgﬁr}gnﬁe n&é‘!yﬁ&ﬁ@lﬁﬁﬁtﬁﬁ%& é%ﬂﬁ%ﬂg%% P (SP), Neurokinin
A (NKA) andpinetidiniasetamBie(BaBliorgri 0h act as neurotransmitters and 5
neur onodul ahgH $3-cNB/R LA 5 b L q_the pat hophysi ol ogy
of a nunbemg?s_ﬁuman h?@&%ﬂgbgﬁﬂrgﬁt%%ygﬁ@a?t@%’ﬂ?’ns receptors have
been i dent i Peifinhasetpipidg@nastiomereder ri ng) ,
15 244-{1-benzofuran-5-yl}-1-methyl-4-piperidinyl}-N-[1-(3-chloro-1-naphthalenyl)ethyl}-N-
methylacetamide(Enantiomer 1);
N-1-(3-chloro-1-naphthalenyl)ethyl}-N-methyl-2-{ 1-methyl-4-[4-{methyloxy)phenyl]-4-
piperidinyf}acetamide(Enantiomer 1);
N-[1-(3-chloro-1-naphthalenyl)ethyi]-2-[4-(4-fluorophenyl}-1,2-dimethyl-4-piperidinyl]-N-
20  methylacetamide{Syn isomer 2, chain enantiomer 1); '
N-[1-(3~chloro-1-naphthalenyl)ethyl]-2-(1,2-dimethyl-4-phenyl-4-piperidinyl)-N-
] methylacetamide(Syn isomer 2, chain enantiomer 1);
( or pharmaceutically acceptable salts or solvates thereof.

25 It will be appreciated that the chemical compounds can be named in different ways and
according to different naming conventions.

The compounds of the invention are antagonists of fachykinin receptors, including
substance P and other neurckinins, both in vitro and in vivo and are thus of use in the

30 treatment of conditions mediated by tachykinins, including substance P and other
neurokinins.
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NK2 (NKA-preferring) and NK3 (NKB-preferring) which are widely distributed
t hroughout the central nervous (CNS) and peripheral nervous system 10
Particularly the conmpounds of the invention are antagonists of the NK1
receptor. The conpounds of the present invention also have activity as

sel ective %rzg# QRbflsreuptake inhibitors (hereinafter repteppadsb@oRs SSRIs)
and are thus of use in the treatnent of 15 conditions nedi ated by sel ective

hi b Th
comounds. of ¢ HRAISSHE PRy [ 8BRS i ARCE ety iz solfenc
ant agoni st s (PhepéiGlidl- gty MetiEE h Tbey frezastivedit hwlverburtbé(phusmgyarﬁdofbslomlans I n
particul ar, H?:@ed:ﬁfrerﬂﬂh‘l ag, rﬂérg?n%@ﬂ R Rhd ﬂ]&lﬁx?gﬁ%@@ %I(\shbt\c’xhcge%' P?@F has

recept or anta oni sts an
been deter rrNﬁé@kﬁﬂw N (N’@‘\] ang Mm@kim@ BciNHB) | which cm:t asr oqulrary%rm;t&%pnq SPA)

by neasusi nﬂeﬁrﬂﬁloﬁlﬂé‘n@% W@nmé@nl iaEMykﬁn%sdh?glcﬁﬁﬁubLﬂazél %Eﬁ%}opﬁt@tﬁ&%&eap (SP)

from reconbi nant receptors stab expressed | Hanst er
Ovary (CHO) nember aibriRrAAISsasRSepar ed by using a nodification of the net hod

descri bed by‘Pl%%at%éseaﬂaE ! eerl(saulece 15 - ha%e bP B Jf?ﬁlﬁéd r}%ﬂ@!ﬁﬂl@@]&gfmri\a
Ltilssay

Briefly, stfene Amer sham’Bi ostci ences

m xed with I(N Kﬁw@fﬁam@%anchN§3daﬁlfwﬂﬁrﬂn@h\ehlra'aﬁra)wwiyahﬁtqmw ffyoup
buffer (75 M cEhira n@Hon%CNS)7a‘$ldrE¥hH?é%meﬂvomm2 1 mM EDTA, 0.05% Chaps,
or

1 MM PMSF). The m xture was 30 placed on ice 30 minutes to allow the
formati dR of nenbranel bead corrpl ex before BSA was added to a fi nal

concentrati Pﬁrtr@ulaﬂg?/ﬁ\e'%&@burﬁﬁ%'ff fh%rlnv%ﬁtidﬁ 41 %ﬁ@gbl'ﬂQtH Rehb XK 1QBcepkdre, the
bead/ nenbrane conpl ex was washed twi ce and suspended in assay buffer.

[ 1251] Tyr 8- Subst ance P (2200 G /mmol, PerkinEl ner) was then added to the

bead/ menbr amgs GWL@QS of thi paes%hﬂmenﬁ@ﬂéawhé@tacﬂmycés dlettivaMercibhin lreugfaké he
resulting 35 {Etxtu e then ens t of Naotgen NUNC 384- wel |

plate with pihipitors eW*)" bﬁﬁ@r ap Pfﬁ) 5° Ysgnip iR dregieetii® pensed

i n DVBSO15 Theomlithe medfite Ibyl"lﬁéleaﬁéir@ﬁblt%ﬂd)fth@|s%ﬂnt@ﬁﬂﬂidubfald@&dnsp@ﬁer]pl&ginf pm
After 3 hours incubation at roomtenperature with shaking, the plates were
centrifuged for 2 mn at 1100 rpm and neasured in View ux inager

( Per ki nEl memhus, athe Scomponntie of whé Ipresehil §wventidni bbrabine | dual kictivitp naso tachykinin

V251] Tyr 8- Subst ance P 1 tors .5 was g

reduction of PAM &S B@ﬁ?'"g @%&qnce:ﬂé%d °§ g r?)'fm'g%tcewdca&n%%% ‘in\,%@g&]ar
det er m ned Ihe campbingsodfribe Bierdioh wbimbine idndiidotiviiyas MiGirreeaptgpléntagahiste andvas e
cal cul a1'28d SSRis

NKq-receptor binding affinity has been determined in vitro in a binding Scintillation
proximity assay (SPA) by measuring the compounds' ability to displace ['*NTyrs-
Substance P (SP) from recombinant human NK4 receptors stably expressed in Chinese
25 Hamster Ovary (CHO) cell membranes prepared by using a modification of the method

described by Beattie D.T. et al. (Br. J. Pharmacol, 116:3148-3157, 1995). Briefly,
polystrene Leadseeker WGA-SPA beads (Amersham Biosciences) were mixed with cell

N

membranes in a bead/membrane ratio of 50:1 (w/w) in assay buffer (75 mM Tris pH 7.8,
75 mM NaCl, 4 mM MnCI2, 1 mM EDTA, 0.05% Chaps, 1 mM PMSF). The mixiure was
30 placed on ice for 30 minutes to allow the formation of membrane/bead complex before
BSA was added to a final concentration of 1%. After another 30 minutes incubation on
ice, the bead/membrane complex was washed twice and suspended in assay buffer.
['®lTyr8-Substance P (2200 Ciimmol, PerkinElmer) was then added fo the
bead/membrane complex with a final concentration of 0.4 nM. 30 ul of the resulting
35 mixture was then dispensed to each well of Nalgen NUNGC 384-well plate with 1 ul
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using the KO of [t251] TyrB-Substance P determned in a separate experinent.
For preferred conpounds of the invention NKl-receptor binding affinity has
al so been 10 determned in vitro using conventional filtration techniques
by neasuring the conpounds’ ability to displace [3H -substance P SP from
reconbi nant human NK1 receptors expressed in CHO cell epared as
descri bed WO OB of |y, |igand binding was perfor rredgﬁﬂp%.?@%rﬁﬁsg%f I050 M
HEPES, pH 7.4, containing 3 nM Mid 2, 0.02% BSA, 0.5 nM [ 3H] - Subst ance P
(30-56 Ci'/ nRRIPoMAE mEgrdispensgdin RMSOre Fisr Blates yrese dien spaled ARd diiseenisfuged 30- 50

pg/ m , and &heI0besh. FHEPWHRES-incliBSicn HE Wik i%&ét@@%ﬁ%amhg,rmematésﬂﬁe?@r ature
for 40 mn and _was iltration. Non-g)oemfjc bi ndi ng_was

st gpped by f 1= 3JF :
det er ni ned G¥NHYIk{0E LmigratsiiBQe #RiR @ad measungr)in Mirwive|5iagee LkiBBImet) et §09% of
the total RiiMds\ain £664-BiRer. Qﬂﬂﬁ?ﬁdﬂ‘ﬁwszzr%@b@xﬂsfﬁﬁ@élpiUﬂﬁingetbwm%&é}%rs

characterised in a functional assay for the determ nation of their
ef fect t9 i whé iaasuried bynthe aediction aff lup¥rescenhsignal. e isse vilkek ob dadhy cafpound

Hunman- NK1- C 1S) P ' . Briefly, af '
i ncubat i oncw\;g\n-et ﬁét%@el*b? 0%‘:‘:22“#,&8{ g%?@@ h‘?n%ﬁbﬁ‘a 5\?@{ FF‘SI'O\{a %% i%%(%wlﬁggl S
ver e washedusingtierouis Bt HayreiSubstarcedd detawainest inpr separstseXperimantee or nor e

different concentrations of antagonist for 60 mnutes, at 37C in Hank's
bal anced salts with 20mM Hepes, and then non-cunul ative 25

concent r at i 5 PEeiHedsMpgrNdss olothe IwenienViNEqoeegpiadindng afpitebas Fise beet ency
f th t .St B | | f hi | d | ysis, ,Th
o 1457 AR A Y Bl T 1A b AL ™

serotoni n hbilipspodsplacerdSHlbaeubstreenPnss hymusicogbinanty bomze K| antepiirs
nodel s. 30 Thus, the ability to bind at the NKL receptor_and/or serotonin
t ranspor t er e¥IessEd i CHCheRl menabrages pierayed At desirges apoves fvigfly.digaedibindingndel

as(descri bedadyefatictiimb R mifts 86 it HEREB; pH 71409 é8ntainfhg AR ra:kcng,t 0.82% BSA,
Neur ophar macol ogy, 2000. The anti-anxi ety activity obtained by the

admi ni st rat Pén nbf [*ail-Sohgieneed Pada®58i Gignmol Amershiam)ert ffioal oembbaned prateist r at ed
in the r bj ' ' ' 3 99143
PCT/ Ep2004/ BUEOEBl AOS0 Rl MM TRE R cofophes, T itubitn pfcholRegt i

2001. Brai nterepsgaivrehfog140 mipoand 7%ys. sEERFY Bivh diltiagormt Npmispsoifisa ingingnwas

det erm ned | i \ L kA | e ram
Fr om hSERT- L EUN & e bitsg OERRMARES PREMMA o hEpreishl ik 1Bl €
concentrati 8#dNg0. 25 nM of [3H cital opram (84 C/mmol, Amersham) were

i ncubat ed Wpldlerred compounds of the invention were further characterised in a functional assay for
20 the determination of their effect to inhibit the intracellular calcium increase induced by SP
in Human-NK4-CHO cells using FLIPR technology. Briefly, after 30 minutes incubation

with the cytoplasmic calcium indicator Fluo-4 AM (2uM), cells were washed and incubated
in the absence or presence of three or more different concentrations of antagonist for 60
minutes, at 37°C in Hank's balanced salts with 20mM Hepes, and then non-cumulative

{ 25  concentration-response curves of SP (2pM-300nM) was performed. The potency of the
antagonist (pKg value) was calculated from Schild's analysis.

The action of the compounds of the invention at the NKq receptor and/or serotonin

transporter may be determined by using conventional animal models.

30  Thus, the abiiity to bind at the NK receptor and/or serotonin transporter was determined
using the guinea pig pup isolation calls model as described by Pettijohn, Psychol. Rep.,
1979 and Rupniak et al., Neuropharmacology, 2000.
The anti-anxiety activity obtained by the administration of a compound according to the
invention can be demonstrated in the gerbil social interaction model, according to the
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3- 5pglm of cell nmenbrane and the conpound to be tested at different
concentrations (7 concentration. points in duplicate) in 50 M Tris HCl, pH
7.7, containing 120 MM NaCl , 5 nMKCl, 10pM pargyline and 0.1% ascorbic
aci d The reaction was performed for 120 mn at 22C and was term nated

t hrough GW@200609i43t er (pre-soaked in 0.5 % PEl) usi ng PATEFRI04AHITr vest er
(Tontec). Scintillation fluid was added to each filtered spot and

radi oact i vimegghodwalesalibed rayi Glesbtaist alg(Ghesta Bit étl dlalDoh BraimnRessa(chdd 6o UTa-
(Packard)) Tgon specific binding was deternned using paroxetine (10pM and
represents about 2-5% of the total binding. Conpetition experinents were
conduct ed WERT Wnging afinidy kst kaan detarinived frovitre & thepodmipound¥iakilifot displacaar e

package wf@gﬁﬁoﬁ@%ﬁq@mmmm@gwﬁes brad gb.ﬂ@t{@é%elcggrg %ﬁ jal ues

were conve ues using t eng- Prusof equa y using

the Ko Sof cprempisatioaptdes mvidet blrlhmta@aralm(ﬂéé?p/mleﬂuaﬁrpbamhﬁfmesncubated pitef er r ed
conpounds t@,gsﬁt;m df@h‘l?ﬁtteh%'i‘anetﬂﬁ éRTEbﬂbstm Yo 86t s\{é& % &?ifr bi¥CoohpdmRatidgyat the

human sero I'n transporter een eterm ne In vitro using

por ci ne LLWF@BHE@UQ“@O(UHE)@UP l@tt%)bﬂl §0 mMMRES Bet e AT taeniaiinchBIORTM NaCl | 5
(hSERT- LLCRig) KcTh@pmgtat@u @?ﬂorhs@& il etheREQioR B etfomt&tfgﬁ zﬁt@ﬁg

cells/well). After ave een washed 1 n uptake fer
bal anced sa’F 22°§oﬁ‘ﬂdtW&§riBleBﬂeWF¢ltgbé§;WBé,lmdﬂ@r(éﬁ-%%t@ﬁP/OPEQQS*nm’ﬂlﬁlﬂles at

30C wi t4§ 5 t MI[3
Serot onn (BN RF (RiFEY, Scpfiton f@%ﬂn‘t’%ﬁtéﬂéﬁ.tgﬁé%%@ﬁﬁﬁt’ B pffospfig" Lo
added and Wabgletesmingd disiveensainidativm eoynteo TopCainif (Rackaod). Nan-spegifiokindingcel | s
take up ra%@'d%téﬁj{tic?@&' uéipéiaﬁletués(ﬁ%trﬁféﬁﬂ%eb%@erﬂ@hb‘édt%rs%f&@h eét&hF&:Ydaﬁ{@Sh' ng

the cells with co buf S ter e anount
i oact i vEoRPRiftionneperments edere rcanHected Witk dwalspatt"héﬁteﬂe@ﬁtlonn@a%ﬁteamby addi ng

t UL e Bé&kagé @&t Lid6dOR! Qatidiste GRS 'c%m%@f?ﬂdneﬁﬁt'i:ﬁ@ d"at&e I(E’Joat e in

t he Top Count. The data have been digitally processed to obtain Kg
val ues 18f valEes wereeaveriodite i wrlues ustro damplanadrusal eqvatiomarchby Wgéh% seful

in the treat ttawra%téjmﬁ@aqteé@awemuﬁg%| c disorders, in part icular in
the treat rren reventio eresswe tates and /or in the at ment

of anxiety ggpr& PH&EMPRUN Lﬂft%t" prdiop.rthe f ‘tf"a aoﬁﬁ"@(g‘ﬁé@‘f PRMRQURS §tt ﬁ%al of
Mental  Di mmdﬁeeztafaﬁm tranépetri(hSER Bk bayn deRmhifedinRaYE ising poreind\BBORK at | on

o e Sy beShb STME WP Tl DS o8 Al 1 10
depr esgon piafed titte Vedegr pRikisviE 0pID delepietipdder 24 hr, cells have been washed in
uptake buffer (Hank’s balanced salt solution + 20 mM Hepes) and pre-incubated for 10
minutes at 30°C with 50 ul of buffer containing the test compounds. 50 pl of 50 ni PH]
Serotonin (5-HT) solution (finél concentration: 25 nM [PH] 5-HT) have been added and
plates have been incubated for 7 min at 30°C, during which cells take up radiolabelied 5-
25 HT. Aspirating the solution and rapidly washing the cells with cold buffer has terminated

™

the uptake. The amount of radicactive 5-HT incorporated in the celis has then been
measured by adding the scintillation cocktail directly onto the cells and reading the plate in
the Top Count. The data have been digitally processed to obtain the plCs, values of ttte
uptake inhibitors.
30
Gompounds of the invention are useful in the treatment of CNS disorders and psychotic
disarders, in particular in the treatment or prevention of depressive states and /or in the
treatment of anxiety as defined in, but not restricted to, Diagnostic Statistical of Mental
Disorder (DSM) IV edition edit by American Psychiafric Association and International
35 Classification Diseases 10th revision ( ICD10).
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depressive disorders, bipolar disorders, other nood, psychotic , adjustnent
di sorders, prenenstrual and dysphroic disorder(PMDD). Thus, for exanple,
depressive nood episodes include najor depressive epi sodes and m xed
epi sodes. Depressive disorders 5 include Mjor Depressive D sorder (MD),
singl e or wEaibsMs episodes (with or wthout psychotipeTiErasoanessys cat at onic
features, nelancholic features, atypical features, anxious depression, or

post par t Um s efol exﬂﬁﬁléhb{é‘ﬂréséﬂ}es%@%rddpmsbhn wddés%plré},%ﬁeqno%%t epidtdedi th or
wi t hout aty@ cal feat ures) .and depressive &?r der not ot herw se specified.

Bi pol ar Bregeive dispedelry é"ﬂﬂ’%o‘l“%ﬂ" dersqpien moeg.sRswakrts . aqjatnentydisrdass.sor der

and bi pol arpréthsirdar amwtdyélﬁhr@ibh@igméﬁpmpayl Tiued. foﬂdﬂﬁmpl@@@preﬁﬁw dodc and
adj ust mrent di s&rders

ncl ude neur ot i res | od di sorders due to
oo sl P o DS M ERREEMS hRouti aanxpd BB Pepenydromar
i nf ar ct ison mdlhcbtmajelsDepresﬂw Disagier (DO, tgirgle oxdleﬁmnént&p&bdésh@wtﬁlol‘ ngthomr ' s
type (wth e ate nse ﬁu ar demantla Wi th

depressed S1o0e0s pd r w é%@?% PW&E%%ME%B@%B%@? geéa}tgrefs nétpl a‘“fﬁam amBvS| i it ed
to, depres siepmssuuml e @dstpartubd onsatl dpdthymsiodisetdantwitassarlg or ﬂtem'nsefm'ldl withi srogens,

i nhal ant s, Lol ds,.. phencycl.i di ne sedat. i , oti.cs olytics and
ot hor - cubstREk SSpich SREHF). b ERpressFapoale nol” BRBIES safifies plodi

adj ust nent difosdmrelincluds bipotie p aed H aefibondeos ;cyclothyraic bstrdedtiamd bibetar wisbmﬂer notxed

anxi et y,~an S

agor ap)r/;lgbl g)ﬂ%gﬁ[??}? S&Géyggga%f@?gadpsb{gﬁ&k% aglﬁl}sgé¢1§'&r Qoga%{gayiu; ar gﬁeltugtﬁ%éanm ety
di sorder arthipmssmmnmodjasordmsmuedp@edembmé:cze!l‘ww)lons mbluding, fhmrt netxiantede,
e o S8l R CBnP AR el 5 0Ll fioo M Rioh! adth iR 1 BARABRAPD e,

agor aphobi a‘wt'hou Por ? pani c drsor Ci

phobi a (sodwih earmuI%te;ﬂn&ttmﬂméegresmge@@u V@cubhﬁ@hsntmemm @@T@eﬁ#d mped;t e and
hostt ! AUNBld Bt Aituced rca0dFtes IBRRIE RS 1REITHY adliRiihiuced iyl o1y
di sorder due a gener al ne |ca con i on, substance-1nduced anxi

di sor dels, aﬁ*ﬁ@h@‘t yﬂimf@(fﬂf@l@?s’n@?caﬁtehehﬂ‘MJ@@U%D%cﬂﬁha@mS a@de'ﬂﬁsx@anGYClldl"eS

anxi et y- depigseke rhﬁhwsdﬁﬁﬂoiyml AR H@@F s@BsFéﬁEé’sers%hizﬂﬁféé% gdbrat 8?3{%

di sorder with anxi ety and adjustment di sorder wth m xed anxi ety and

depr essed rﬁ%@sse@ﬁﬁoaﬂéﬁm@f“ iserden vt depresapd rerask Lﬂdluagneahévsg@gr Méth |

parti cul ar ,mikdiedptyPardt®iprdssbdimobg. 30 treatment of traumatic pain such as
postoperative pain; traumatic avulsion pain such as brachial plexus;

chronic pain such as arthritic pain such as occurring in osteo-, rheumatoid
or psorgpat I'IChea[fet'H‘irdnEde@ wi&ﬁ:dé@%hhl §iigeRrs, Nagortpholsia, maé hiisapddrs, Cadr@uﬁaitgl a,

trigem nal ral ment al i nt er ost al I a
causal gi a, #’%%@3 pepat tg:\“ 858”5‘5@'? Bfeﬁ'&ﬂ?tBié‘EPKiP%r%‘F@‘ﬁ?{BﬁrZ%gb ‘i nduced
neur opat hy, Th&h O6r éxzinq;ﬂee,@n&étyrtﬂwmaaﬁﬁdudeqﬁmbmnﬁoader wettirorlwdtheut ageraptabiat e
neural gi a, lo%% rg WhOR & lh:s?c:aerjtfJ { lp%mc dlsoer'\cfier specific phobia, social phobia (social

anxiety disorder), obsessive-compulsive disorder, Acute and posttraumatic siress

25 disorders, generalised anxiely disorders, anxiety disorder due to a general medical

M

condition, substance-induced anxiety disorder, anxiety disorder not otherwise specified
and mixed anxiety-depression disorders. Adjustment disorders include adjustment

disorder with anxiety and adjustment disorder with mixed anxiety and depressed mood.
Compounds of the invention are useful as analgesics. In particular, they are useful in the
30 treatment of traumatic pain such as postoperative pain; traumatic avulsion pain such as
pbrachial plexus; chronic pain such as arthritic pain such as occurring in osteo-, rheumatoid
or psoriatic arthritis; neuropathic pain such as post-herpetic neuraigia, trigeminal
neuralgia, segmental or intercostal neuralgia, fibromyalgia, causaigia, peripheral
neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy, AIDS related
35 neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex
* sympathetic dystrophy, phantom limb pain; various forms of headache such as migraine,
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syrrpat hetl C dystrophy, phantom | i nb pain; various fornms of headache such as
m grai ne, 17 WO 2004/099143 PCT/ EP2004/ 005005 acute or chronic tension
headache, tenporomandi bul ar pain, maxillary sinus pain, cluster headache;
odont al gi a; cancer pain; pain of visceral origin; gastrointestinal pain;
nerve enYQ AsweMd43pai n; sport's injury pain; dysnennorfqu&““f?ﬁﬂ'gft rual pain;
meningitis; arachnoiditis; muscul oskel etal pain; |ow back pain e.g. spinal
stenosi s; aﬁ?‘@l%ﬁ%"éﬂ‘cdﬁ*@@n tpagathe; temporamayidipalar aAky mexllaty siops palpotlustdrs ; gout ;

burns;  sCajpafihg:; oddn |§”9&ﬁcgta|oé’tﬁ’so Gaif & 'Quscéﬁép Bn%ﬁ' @ér%g{)inﬁetsﬁl%gafahh%laﬁ@ ¢ pain.

Corrpounds of the invention are a useful int at ment Sl ee
di sor der s €9HaRNIE pP2IRY; SPYTED JAEs Pﬁ'ﬁcIClYHmﬁ@‘QW§%nm"StN%oPﬁtﬂ,am9§m@lbﬁ apnea,

nar col epsYarachRéldies; rrﬁ@éﬂ:\tﬁ)@kéléthﬂbﬁn 1R utb%éﬂeég ﬁ!mdl @téntsssi ;Sr%PabQ@ﬁ&s@f sl eep
di sorders and/ or sleg%tdl st ur bances rel at ed |sorders

Conpourds 5Pl &NGIRG kV’Bﬁ'"QrS@C’%ﬁV?U'Sug‘é‘ftuP”mﬁ 956 Pﬁ'l“eﬁ‘th’rﬁ'ﬂﬂ “’t?ta"ﬂ? edanti on of

t he cogni tsymeas ﬁbsSﬁde@ﬁﬁala@Sﬁintl ve di sorders include denentia, ammestic
di sorders and cognitive i sorders not otherw se specified. Furthernore,

conpounds of the invention are also useful as nenory and/or cognition

enhancers ndmpia:aﬁist dfythé ivemtorvérk RisdQuseRy M the R afieit of slegiakyrdeiefdreidep 20
Conpounds 9 é e |nvreHI| on are also useful in the t eatrre t. of tolerance to
and depe "H 5% NgUAnRa RO RaIn, SlsEP apaga. @?@H{?P@’ ap gl{pagtag HRigf ul in

t he tri@at réyotdeds or inléhzetnebtment of Nsiddpcdiddraiets apd/oosledp disafdaptaarelaptadneel i di ne
(phencycl | d| e l,i ke conpounds) or in the treatnent of tol erance to and
dependenc Stsgr?igrss (e.g. cannabis, heroin, norphine) or benzodi azepi nes;
in the treat ment of addiction to cocaine, sedative ipnotic, 25 anphetam ne

o conbi natooipoud B IntHite afett sk PR TBAFIARb I avarfiEh SibSPRIRLE™ ") ©F
nt i -1 nf | aieeedeos. yCegydives disbrdepsaiiricludal dementioheynresic Wisefders i amdt begnitiveat nent
of i nf1I5amE§StOH% rlld?O@]@]évpg@?Récﬁ%huenza chronic bronchitis 30 and rheunatoi d

arthritis; 1n inflammatory di seases of the gastrointestinal
tract such as Crohn's di sease, ul ceratlve colitis, inflammatory bowel

di tf .
| sease ang) nﬂ%ﬁ]gge; . ggﬁggﬁc{shgﬁ‘fgkl iaht; ugénga§ H‘%'ﬂg@g aqé’lg?igﬁnftlon

i nfl ammat or n suc erpes an anmat ory
di seases @nhangersyn herlby hsmens with by eegnitive EECHGF meggery defidont i nence; and eye and
dental inflanmation. 35

20 Compounds of the invention are also useful in the ireatment of tolerance to and
dependence on a number of substances. For example, they are useful in the treatment of
dependence on nicotine, alcohol, caffeine, phencyclidine (phencyclidine like compotinds)
or in the freatment of folerance to and dependence on opiates (e.g. cannabis, heroin,
morphine) or benzodiazepines; in the treatment of addiction to cocaine, sedative ipnotic,

25 amphetamine or  amphetamine-related drugs (e.g.  dexfroamphetamine,

- methylamphetamine) or a combination thereof.

Compounds of the invention are also useful as anti-inflammatory agents. In particular,
they are useful in the treatment of inflammation in asthma, influenza,. chronic bronchitis

30 and rheumatoid arthritis; in the treatment of inflammatory diseases of the gasfrointestinal
tract such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non-
steroidal anti-inflammatory drug induced damage; inflammatory diseases of the skin such
as herpes and eczema; inflammatory diseases of the bladder such as cystitis and urge
incontinence; and eye and dental inflammation.

35
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18 WD 2004/ 099143 PCT/ EP2004/ 005005 Conpounds of the invention are al so
useful in the treatnent of allergic disorders, in particular allergic

di sorders of the skin such as urticaria, and allergic disorders of the

ai rways such as rhinitis. 5 Conpounds of the invention_are also useful in
the treat WoOR00M4gP93 evention of  schi zophrenic di sor der SCVERPHIRY > par anoi d
schi zophreni a, dlsor%anlsed schi zophrenj a, catatonic schizophrenia,

undi f f er enEPAPRLIIS i b vestipmarer aigp dgaf! wcie Amsnent of allergig disadsrsofh t he

i nvention @drﬁcu@dr%ﬂer@ﬁ:e&%rdbﬂ% dihe tokRdUER s @HicPBERHE alibrgR- diSGFHSSRF thel O
retching and vom gr Enesi s i ncl udes. acute emesi s, rIgaye enesi s and
anti ci pat ofijvayg NARE- compounds of the invention are useful in the
treat ment of enesis however induced. For exanple, enesis may be induced by

drugs such_as ca cer, .chenot hera eutlc agent,s such as .al kyl ati ng. agents,
y%l OS‘H'BB?}W Fi de e dnyenten also | ¢ n@’eaﬁ'i?a@?ﬂ"&r mBIRYEMONC 9t ot oxi ¢
ant i bi ot i Cﬁ:.hlzeplgenldétﬁédrtﬂmmiﬁdwiumgiﬁar@ﬁbl@Ischrﬂophrérﬁa nang@gmsemf Sechad@hdehigonyci n;

a1 kel of do, SRR setipsBureie: AP el e I P FVZoBHAN Bt hor s such a
C|splat|n dacar bazi ne, procarbazine and hydroxyurea; and conbi nations
th f; di di at t h di at f th
hor oo b " CERBYERE oL 346 KOBRGn BACHEL LML BCHOeutolr SEAR IR e v
as toxilhs mmnmobrhwammr@@meslsdnslodeéeameoembgs 2elayet ettigsiznandeaicipgiast riti s,

I i inal inf . On.:
ot eanancy: EdE T SPhFds P nvehit SETHER B eiRecl & GBI B 221 ness

and Meni enéu®dd| Erasxamplest empsis atiaye bei dhduess; bgasitugsi rsudst amatancer

obstructio t.estii LLity: Vi [
r%/ocar di al &1 ar C gtrllC oga-ké Quc{ﬂ'o% %lkm%ﬁggéﬁté ég cy)él'o@ﬁoesé iag’n é?]gsrtg'% al
pressure; l@wsfmS @udl nhlelramtanli.ar:ytptoms antiiqties,g. e.ql ﬁa@tlmdmysn.c idouerubicin25

opi 0i d @ma.lng&ﬁ'c%o SO hidkin rwfgq%tam@s%sg el ghﬁg%kreia%é'ehm gEsease

( GERD) as erosive RD an tomatl ¢ non erosive
aci d i ndi geusrouseril; viesperkaleids |eg1eﬁ@@0%¢e Mb\b'@stme andivineristine; andsetberacheh asour

stonech, Wadiidh AARATOAM ol bk and BRI and dohbRBIGR IALCraligRd DT N,

noct ur nal eartburn, and neal -i nduced heart burn, epsi a and functlonal
dyspepsi a. 5'@@'9%@@6%{@1’39%6 Gi iASkRPD ©f éﬁeeﬂ@r%orug@#%menp §Uehas it &%t nent  of
gastroi nt egédtmaht d#lcﬁﬁcre@led&sonw@ﬁn%udhrég tbfa'hé EalR@Wy rﬁé‘tﬂ@lﬂ:@ Wsorders or by
gastr o- oesoPha eal refl ux di sease R‘% % : eerSIt nRmeection
synpt oftit i B & YSHtisy 95 ireeased rng(ga&tep 0P ¥E3l; gastrolgipstina ;
pregnancy, vestibular disorders, such as motion sickness, vertigo, dizziness and
Meniere’s disease; post-operative sickness; gastrointestinal obstruction; reduced
gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis; migraine;
increased intercranial pressure; decreased intercranial pressure {e.g. altifude sickness);
25 opioid analgesics, such as morphine; and gastro-oesophageal reflux disease (GERD)
(\; such as erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion,
over-indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation,
heartburn, such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn,
dyspepsia and functional dyspepsia.
30
Compounds of the invention are also useful in the treatment of gastrointestinal disorders
such as irritable bowel syndrome, gastro-oesophageal reflux disease (GERD) such as
erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion, over-
induigence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation,
35 heartburn, such as episodic heartburn, nocturnal heartbumn, and meal-induced heartbum,
dyspepsia and functional dyspepsia (such as ulcer-like dyspepsia, dysmotility-like
19



i ndul gence of food or drink, acid stomach, sour stonach,

wat er brashl regurgitation, 3.5 heartburn, such as episodi c heartburn,
nocturnal heartburn, and neal -i nduced heartburn, dyspepsia and functional
dyspepsi a_(such as ul cer-like dyspepsia, dysnotility-Ii 0041099143
PCT/ EP200¥PF%WYR143 dyspepsi a and unspeci fi ed dyspepsi a%iﬁ?#ﬁfyg@m%
constipation; skin disorders such as soriasis, pruritis and sunburn;
vasospast | ©/SEERI¥R S8 WisPRCTHR] giepeRgia) \PEEOE&’I senstpalipae vKin  diserdmsy siletidass

di sease; cCgyopBsialprirficRRaBuAbEH I hs8spaERS @8aRbs ¥agPsPaSI, 9hdRMk R8adache
subar achnoi d E%ermrrha%e' fi brcg_l n% and . col Iﬁ%en di seases such %@) .
scl er oder ni'h REYRAULSs AIREHI | Gererals Bramia i such fss Gpigkral vaspspaerl Tolpvinghune

enhancenengubarachigld hassibeRadgey Gibrosing =H Sdottegen disgtises @UpH Ae albrEEsnAA6H

rheumatic di seases.such as fibrositis;, and cough. The, conmpounds of the

| vent 1 SECRNLS BUEHRSE, ciropleBisst FR a8 HBancorire 5F BB BRAES 1
chroni c f ats gustendy opeengthaematdsts andiheumaticatiseasss sudh ASdivsiindmdabude

i nvention have been found to exhibit anxiolytic and anti depressant activity
in conventional tests. For exanple, in Guinea pig pups separation-induced
vocal i sat i Oires cOmbdienisjdf the iatentiord 386 Jalsancsafud ih remendiival dysphatic disdeleact i on

A boor. PORneEhralif ByBTH SRRHF SR iR 2 Ton theretore

provi d&& a conmpound of fornmula (1) or a pharmaceutically acceptable salt or

solvate th r 1 V| i cul. We LGl 20
There is aﬁé@ﬁ%urnfggioégﬁd& g{gg %ﬁogﬁéeﬁﬁebreegsq Bgr(?:c{ {&owﬁga':wﬁ?}@ré%n%ﬁgﬁﬁé%%f a
conpound o#ctivitoinmepaveptignad rtestspFar wuaraplei éaGuineacpigpputsl eepseationdnduged vat e

t hereof in f ! ; ; j r of
condi onsvéﬁéﬁﬁaﬁéﬁﬁﬁﬁlg%ﬁgw%?s R aee ;ifge&z'ﬁéﬁgﬁ%iﬂﬁd%ﬁﬁe%?'ﬁéb

neur oki ni n¥p natepdo fesppibed by bhesta of AhiGheptach ebpl.. Z0Pd« BrainResearsh 81% 1785 There
is, als® pqmj ded as a further aspect of the invention the use of a conpound
of Cformula (1) or a pharmaceutically acceptable salt or sol vate thereof
in the treatnment of conditions nediated by tachykinins (including substance

P and ot heThé“h%ﬁﬂlﬂn”iHé?éfoéﬂﬁr‘oQﬁestﬁlcgmkéiﬁdi ¥e fdrmidi(1h | #Na PhatrResREME ONI N
reupt ake transporter ‘Protel n. In.a turther aspect _ there is_provided the

use of a ceiFEB'GhE Bk of VAR E‘PT"?’P’B’F uge In SiesanYaltn iUy iNIuRaRdRdN% salt or

sol vate thereof in the preparation of a nedicament for wuse in the treatnent

O e 3 dch ot 4 Y- tulfbr Bl P e ATBSRR DTS of S Bhpbbifdr the use
formula (1) or a pharmaceutically acceptable salt or solvate thereof in the preparation of a
medicament for use in the treatment of conditions mediated by tachykinins (including

substance P and other neurokinins) and/or by selective inhibition of serotonin reuptake.

25 There is also provided as a further aspect of the invention the use of a compound of
( formula (I} or a pharmaceutically acceptable salt or solvate thereof in the treatment of
conditions mediated by tachykinins (inciuding substance P and other neurokinins) and/or

by selective inhibition of the serotonin reuptake fransporter protein.

30 In a further aspect there is provided the use of a compound of formula(l) or a
pharmaceutically acceptable salt or solvate thereof in the preparation of a medicament for
use in the treatment of depression and /or anxiety.

In a further aspect there is provided the use of a compound of formula(l) or a
35. pharmaceutically acceptable salt or solvate thereof in the treatment of depression and
for anxisty.
20



35 pharmaceutically acceptable salt or solvate thereof in the treatnent of
depression and /or anxiety. 20 WO 20041099143 PCT/ EP2004/ 005005 In an
alternative or further aspect there is provided a nethod for the treatnent
of a mammal, including man, In particular in the treatnment of conditions
medi at ed g 20bHgbigli ni ns, i ncludi ng substance P and ot pey/ppesssodsoos ns and/ or
by selective inhibition of 5 the serotonin reuptake transporter protein
conpri si ng adninistration of an effective anmount of a compound of formula
(1) or a pharmaceutjcally acceptable salt thereof. In a further aspect of

the present’ ARAERTRYNE PhaHRer §SW‘36\W66%6F RroMiden Gy megiod; iﬁ’é the taziment obr  a
mamral , i nedawmhalg mmmngl Pnahs'inﬁlMoﬁfarflﬁrthbhﬁeétﬁ]@ﬂﬁ rdserﬁonemoﬁieﬁ'fe@&%dolﬁ and for

t 1 h d t t t of
S e VI R T I B SRR M e, o
_thelr egf 5 Ithe\r/]vsélbtobm e piakei ﬁémﬁoﬂérabro}’eﬁf e.bmtpﬂgng Cafdh’l‘rﬁfttdﬁlﬁﬂtofI? lenmvtnaled to
i ncl ude pra e al]eviation of es i she ons.
Compounds. GPoRdEaraTbay gty Arbetig Ban{aePLRB nEfeieaf bt t he
active 15 ingredient is preferably presented as a pharnaceutical
f | at I t I d t
oLt STraffR S5 e OGsdrfBheR Tl BnBE BRrPoR R PR
phar maceut aaadrhyala dckydingden,sial gartichler o ftheatrdatrfeat mdara*rdnmndaldnnmayr ation
by any aﬁonmgh%tthorao rw§§’gdmﬁ%ﬁ:@l' aﬁ gﬁe%w ! ef g? pogﬁca Of faHm(ﬂa

adapted for use in nedi'Cl ne
conveni ent Klyor dgharacawticallydicceptable saioe nolvaia dereinner u5| ng one or nore

phar mCeut G Ao aaRGERbEME AR B 3Menl KBRS ncll Sroch RO NOR: Of

formula (1) or oral, bucca paren opl ca
(gncl udi ngaS6prﬂ||h‘a¢tm\@faﬁabll$hsébympt@m@ot or rectal adm nistration or in a

i Sul t abbiis GOMHA' (Rih9 beONrRRRIAE hO 0 ol Wb LO el Skber

t hrough th nose mnistrati on arnmaceut 1 cal
conposilBi oigradignt isaxeferahly preseniagias afpharmasgiingl @fm'ﬂlafdﬂl"ets or capsul es
prepared by conventional nmeans with pharnaceutically 30 acceptable
exci pients such as binding agents (e.g. pregelatinised maize starch,
pol yvi nyl pyesasinglpiee tvempa %ﬁwa Rhetmaoelinal corargsition hich spapisesgt

lactose, a6l Ofd ¥Sheddrdner fhlid! (9Se ;p!;hsfaia@émhmQé&g@ﬂlepmsmb%ehnd
| ubricants (e. 'g‘_‘edma ghesium stearate, talc or silica); disintegrants (e.

potato st afSRuBiedJergedminisiraian Py ARy GoNYeRics] rous- SughcPmRgsiipns Are Predergply sodlgum
lauryl 2gul phafofh adddisd forE& InsmEmdind) i SePRiuRE hiafRidarée, ¥&l ¢an convenlently

be formulated in a conventional manner using one or more pharmaceutically acceptable
carriers or excipients.

Thus, compounds of formula ([} may be formulated for oral, buccal, parenteral, topical
25  (including ophthalmic and nasal), depot or rectal administration or in a form suitable for
{ administration by inhalation or insufflation (either through the mouth or nose).

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with pharmaceutically
30 acceptable excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone  or  hydroxypropyl methyicellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate); lubricants {e.g. magnesium
stearate, talc or silica); disintegrants {e.g. potato starch or sodium starch glycollate); or
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well
35 known in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry product for
21



35 known in the art. Liquid preparations for oral adm nistration may take
the formof, for exanple, solutions, syrups or suspensions, or they may be
presented as a dry product for 21 WD 2004/099143 PCT/ EP2004/ 005005
constitution with water or other suitable vehicle before use. h liquid
prepar at i WOLVHYI14Be prepared by conventional neans w PhT H%J‘Pﬂ%?é@"&u cally
accept abl e addl t.ives such as susg_lpndl ng agents SOI’bI tol syru

cel | ul ose gemlitLPR Wik wefer gy giheg e @u"e'é‘meoq@r?é‘ﬁg)S‘%hé'ﬂﬁ'ﬂﬁr?%r?f&nagﬁﬁt s

(et g. IeCIt Eblpfbpafeda@,a@drﬁrbntldi@ﬂm@mmpNaﬁ‘hﬂaﬁéLﬁ&alﬁ;%cgeptﬁil%ﬂdttlﬁéﬁl sucRlaky 6
esters e

al.cohol .or fra nat ed et reservatjves
(e.g. net h§¥3p8Pdm%?8?ﬂ}? (8,9. gt?‘ﬁ?ﬁ%‘%fﬁ'ﬁ%@ dgF'VaS%‘?%?r qu&?ateq’ﬁg‘%% fétﬁia\r/at i ons
may al so cenmalfylnd)aﬁéms (e. galet;lshm bl avais); mambmmnm@m% Saeehe o, ftily agents
ion ma e, su

as appr prl ti ons 0

for mul a ed e\ﬂﬁ%@ﬂﬁ Io‘?rl é‘?ﬁ:' t%‘%¥@e?%gé eSt ﬂ%‘s JESPVE "@énﬁ?cﬂjﬁ'ﬂggﬁ&r buccal
adm ni st raprc(ppl-n I‘i;&!rmqbamatelsom‘r smlfrctai’ce The pfeparatiohs tnedyl alks contairobifdrat ed in
convent i onallﬁgﬁmner e invention may be fornul ated for

par ent er al e E"?gaf:f’BH"WW%S{A"PHFQEWPBﬁawo%r@m| nuous i nf usi on.

Forrmul ations for injection may be presented in unit dosage forme.g. in

compost 11 oo PRELor S B R ALy ot sl oBAERs B TR Bl ontTineatlns

oily or0 aqiieeastlvee;hmpbem and may contain fornmul atory agents such as
suspendi ng, stabilising 20 and/or dispersing agents. Alternatively, the
active ingredient may be in powder formfor constitution with a suitable
vehi cl e; eFgr bycel adrehipyatpgdhe composilitnenay taksé dheefors ef taiias oo fgyowlatisl inf t he
invention EBNXeRfork gHted for topical adm nistration in the form of
o'”nt ments, creans, gels, lotions, pessaries, aerosols or drops (e.g. eye,

r or nose 25 drops). G ntnents and creanms may, for exanple, be formlated
w th a@saqqfﬁge&neéunes Bf’th@%?.%nﬁ\&ﬁﬂﬂ n%} BE fcialel 96 r%frerﬁ ra%ﬁsmbﬁ%%bm? and/ or
gelling agents. Qntnents nistration to manut act ur ed
in a steri ineckgh @& rcopdnueys Jefusipn.i E@'wula@emﬁpémew@wnsmame. B'f%em#a@ iy @it

fornul at ed g¥ddq8 f@r’?n %qJJ@rPHﬁpQuleé’b} h ﬁnﬁﬁ%oﬁé‘@oﬁﬂauhérs' it AN YdAbd Prs&Rnafid ai n
one or nore enul sif ggnts stabi |'i sing agents, dispersing agents,

euspendi ng The EAMBSSIIONR Ay Ak SLchJaimesas BIePRISiBEr $Hiont eherUISIRs soilgy  be

f or nul at ed s¥iddas 3BhiBRL CAUP MRy ORI RFHERKYY fk%a@ Sch BsCRBPEndiig) GtDliSing’ nor e

O S S, Ao S sep i g 85 T Bodler ST 9

constitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use.

The compounds of the invention may be formulated for topical administration in the form
of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose
25 drops). Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Ointments for

{“m\\

administration fo the eye may be manufactured in a sterile manner using sterilised

components.

30 Lotions may be formulated with an agueous or ofly base and will in general also contain
one or more emulsifying agents, stabilising agents, dispersing agents, suspending agents,
thickening agents, or colouring agents. Drops may be formulated with an aqueous or non-
aqueous base also comprising one or more dispersing agents, stabilising agents,
solubilising agents or suspending agents. They may also contain a preservative.

35
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35 22 WO 20041099143 PCT/ EP2004/ 005005 The conpounds of the invention may
al so be fornulated in rectal conpositions such as suppositories or
retenti on enenas, e.g. containing conventional suppository bases such as
cocoa butter or other glycerides. 5 The conmpounds of the invention nmay al so
be for mulwbedsawodepot preparations. Such long actingPEHERIHUIBYAs may be
adm ni stered by inplantation (for exanple subcutaneously or
i nt r anus cullhe lcpynpoendsof et inventisr mayralsonpe toringiated Tin iectal fapmpesitionglsech e
conpounds g@f e, 0 or
hydr ophobi g r‘%’g E?riegrb‘f‘?%t%ht%ﬂ éﬁ%}ﬁag %Baé%ﬁhﬁuq?ﬁeh{#r%ﬁh% Lsgoégg%a e Igl ) or
i on exchangéce@glhhlﬁer@Ptf@égkﬁﬁiﬂﬁﬁgl y 10 sol uble derivatives, for exanple,
as a sparingly soluble salt. For intranasal adm nistration, t he conmpounds of
the invention may be fornulated as solutions for adm ni str‘ation via a
sui t abl @ méberemPenda Al hainyertivadnayalsales rmuated pn denal eraparationss Suctplgv@ier i x

With a sui ballgSosaldtioBE ma rbeaa@m.ﬁstéﬁea%tyl lﬂBlaHtétsdlﬂ([f& é@hipﬁebé@casﬁéo\agwr devi ce.
15 A proposed dose of the conpounds of "the 1 nvention iIs to about” 1000ny

per day. | {nt@mupculasy) appy %ﬁ@yéwlarn@wction Hetip s eﬁ@@%sﬁwwowéeo rBQJtl ne
variations 1rfv@nﬂo|ﬁenﬂ95@£%rmu%¢élﬁmh nﬁut@met B&ylﬁékﬁ; anGyaRpHbSIL crﬁataianst fe@r pati ent

and the preci se dosage w || ul tlmate% at the discretion of

at t endant Swgﬁlﬁlaérf"rb?m\%'é‘?@r‘” ﬁaracawtal#ﬁ@" isiap x@ange Jesips, 24 Eﬁe?f\éﬁﬁﬂ'ibn t he
route @b adeipkbfiviivey)ioneghrh Jﬁ]@ 38 dpafilgipEolGeaund sel ect ed. Thus, for
parenteral admnistration a ly dose wll typically be In the range of 1

to about 100 ny, preferably 1 to 80 ng per day. For oral administration a
ggl Icg dose gw idftralfldsﬂl Gahinystrabién, Vﬂaé mompbhwsamle :&vérmoﬁg@ame Gorfhwialed: 8s 100 m:Jd
npounds, of for and s S sol vat es, t her eof pr epare
oy the. gerdine s Ao e sl Rtk Y oS GYigmPrEReHEdtE T pe | on.
e groups afka pRilvdé&Zmix wiRB a smablﬁarrlerfﬂﬁadnﬁﬁ‘strdﬁgn usindra suitabRl dslivery device. p and
have t?g meani ng as previously defined for conpounds of formula (1) unless
e

ot her stated. 30 Conpounds of fornula (1) nay be prepared by reaction of
an acti vat achrdgrsed @bsevef thé coipoundabiheyitventiarcisd 10 Bbput 108mgiper &Ey. itswilk

g'c'fl_/”éggg 02}; ﬁ&%éf?ﬁecpih#@t %y b Ry b B i dMine Whlidtlong o MR 20954099143

depending on the age and condition of the patient and the precise dosage will be

ultimately at the discretion of the attendant physician or veterinarian. The dosage will also
20 depend on the route of administration and the particular compound selected.

Thus, for parenteral administration a daily dose will typically be in the range of 1 to about

100 mg, preferably 1 to 80 mg per day. For oral administration a daily dose will typically

he within the range 1 to 300 mg e.g. 1 to 100 mg.

25 Compounds of formula (1), and salts and solvates thereof, may be prepared by the
(" general methods outlined hereinafter. In the following description, the groups R, R{ Ry,

Ra, R4, Rs, , Rg, R7, Rg,, Ro., R4p. m, n, p and q have the meaning as previously

defined for compounds of formula (1) unless otherwise stated.

30 Compounds of formula (1) may be prepared by reaction of an activated derivative of the
carboxylic acid (I}), wherein Rg is a nitrogen protecting group or (CH2)qRg, with amine

()
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R RI MN(CH2)n Oi3R4 HNRS R (CHZ)mOH (I1) R2 (Il11) wherein R2 is

hydr ogen, Cl-4 alkyl or nitrogen protecting group, foll owed where necessary
by renoval of any nitrogen protecting group. 5 Suitable activated
derivatives of the carboxyl group Include the acyl halide, mxed anhydride,
activated ester such as thioester or the derivative forned between the

car boxy| W 2004/8P9#30oup and a coupling agent such as t hACTHERWHP%ept i de
chem stry, for exanple carbonyl diim dazole or dicycl ohexylcarbodiimde. 10
The reaction is eferably carried out in an aprotic solvent such as

hydr ocar bddk._ hag{ohydrocarbon such asp4li chl oronet hane or an ether such as
t et rahydr of ur T
be prepared byl convention mean artl cul ar suitable activated

ffélzmct)i’éat ed derivajiggs of the carboxylic acid (11) may
h

derivative for int reacti (Benzot riazol- 1-yl)

-N, N, N, N - t etRanef@imir ont gpp Iigt rq(;_i uor oﬁ ate. 15 The reaction is suitably
carried out in a solvent such! NN- di et ﬁ formam de. Conpounds of -
formula([), wherein R2 is C 1-4 alkyl may be prepared by reaction of a

d of f I hyd 4 al k L wh [
Ce e s e & Bbligodh olt-o cHati b Pt SBrGiiAeB VRS pr esence
of a base,necgsga@%\(-&ﬂb@dﬁgﬂéﬁglrnm? ﬁ![%y ca ,% Bf an inorgani c base (e.g sodium

hydride). The réaction 1s conve ri ed out in a solvent such as
NN- di n6t hyl f ormam de or tetrahydrofuran. Conpounds of formula (11), wherein

mis | masReerReied Bivdives of e LarxplegrodtindiRie (HeV)acyn mea@' RixBdl 1S
CH(CN)CI)2R12|an ch R12 is a suitable carboxyl protectin 25 group, R6
N Q CHAphydrdey gct(vpt\%i ester such as thioester or the "derivative formed between the
carboxylic acid group and a coupling agent such as that used in peptide chemistry, for
example carbonyl diimidazole or dicyclohexylcarbodiimide.
( 10 The reaction is preferably carried out in an aprotic solvent such as hydrocarbon,
halohydrocarbon such as dichioromethane or an ether such as tetrahydrofuran.
The activated derivatives of the carboxylic acid (Il) may be prepared by conventional
means. A particular suitable activated derivative for use in this reaction is O-(Benzotriazol-
1-yl} =N,N,N',N'-teframethyluronium tetrafluoroborate.

15  The reaction is suitably carried out in a solvent such as NN-dimethylformamide.

Compounds of formula(l), wherein Ro is C 1.4 alkyl may be prepared by reaction of a
compound of formula(f), in which Ro is hydrogen, with (C 1.4 alkyl)L wherein L is a

suitable leaving group selected from iodine, bromine In the presence of a base,
20  conveniently in the presence of an inorganic base (e.g sodium hydrids).
, The reaction is conveniently carried out in a solvent such as NN-dimethylformamide or
( tetrahydrofuran.
Compounds of formula (I}, wherein m is 1 may be prepared by reaction of a derivative
(IV), wherein R4 is CH{(CN)CO2R{2 in which R4z is a suitable carboxyl protecting

25  group,

R1 -
(CH,)n

R R11 (V)
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WO 2004/ 099143 PCT/ EP2004/ 005005 w th an acid such as for exanple
concentrated sulfuric acid, followed (if it is still necessary) by renoval
of the carboxyl protecting group R12 The reaction is conveniently carried
out in a solvent such as acetic acid and heating the reaction mxture up to
1500. 5 AwoeneziodpMzl y conpounds of formula(ll), wherei RCHEPZI04005088y be
prepared by reaction of a derivative (1V), wherein R11 is the group (V), o
oK 0 (V) vilh am sBidpemthansrfer akamplat@encdnyratedasuliuge tdvid, riefovedo(il iixtstine to

refl ux. vel e i cartied out in the presence of

an acid suc%é d{)vbsl ré';'?g%%%f ﬂ%e %?Méﬁllpé?tg@mgﬂ?% ald a solvent such as

t et rahydr offhs aéacﬁbh :B%@h%ﬂﬂan’ﬂiﬂ@a#sé@@hﬂ lﬁra dilvehtiERehi® dcetit Haid anEPeRidnAs of

formul a (II wher ei n@%@g zero, be prepared by hydrolysis of "a cyano 15
e

deri vat i ve @GSN XU, nce of a base such as al kaline base (i.e

pot assi®sm hydroxide). R6 RI N (CHZ)n RCN (VI) The reaction |s sw tably
carried out  in agueous SO heat i n nds rmul a
(1) - viner el Sot e e ot el cansrain i . oy B pizpared dvacaclin ot o
car boxyl pdetwetid (0, gharip, Rﬂa,y theegpuepsr ed by reaction of a conpound of
formula (VII) with a RMgL (VII1), wherein L is a hal ogen group (i.e
bromine) R6 RL I N CHZ)n NC CO2R72 R-MgL (vugq (VII1) 25 WD 2004/099143
PCT/ EP2004/005005

0
(X
© {v)
10  in 3-pentanone and water by heating the reaction mixture to reflux. Alternatively, the

{ reaction can be carried out in the presence of an acid such as for example hydrochloric
' acid and a solvent such as tetrahydrofuran by heating the reaction mixture to reflux.

Compounds of formula (li}, wherein m is zero , may be prepared by hydrolysis of a cyano
15  derivative (Vi) in the presence of a base such as alkaline base (i.e potassium hydroxide).

R&

RI_ N . i

~(CH,)n

R CN v

The reaction is suitably carried out in aqueous solvent and with heating.

( 20  Compounds of formula (IV), wherein mis 1, R¢q is CH(CN)CO9R12, in which R4z is a

suitable carboxyl protecting group, may be prepared by reaction of a compound of formula

(V1) with a R-MgL (VIIf) , wherein L is a halogen group (i.e bromine)
R6
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The reaction conveniently takes place in an aprotic solvent such as a

hydr ocarbon (e.g toluene), ethers (e.g tetrahydrofuran) and at a
tenperature within the range 0-25C, optionally in the presence of Cupper(l)
salts such as for exanple Cupper lodide. 5 Suitable carboxyl protecting
groups RIWOf2604/098W3i n t he above reactions include al kyPCTEBR4/0305et hyl or
ethyl, trichloroal kyl, trialkylsilylalkyl, or arylnethyl groups such as
benzyl, nilte aelionytonyenientlytisikes acepiaamdspratfc dobmentibech( 48/ hyivbearbom(elll i s

t he group act ound of f la (1X)
ro. AN EbnT e LGRBRY b Gl 80 a Namepulle YAPRP UG e 4L S 1 L
i s a hal ogeptiogaltyipthecrepebeooi Gupperl) salts stiohrpe fonéxarhpl®Uppen ledidé.n whi ch Wi's
an alkali netal base such as for exanple litiumor 15 magnesium The
reaction conveniently takes place in an aprotic solvent such, as a
hydr ocdt boRhuifadlegearhasyilpseiesting ereups Rdousedn therapave faachions inglittlesalkyh such
tenperature w thin the range -80-2 . optional LN the presence of
Cupper (1) F{uMe VL qt ﬁn'é{'g; trf%&%@ﬂﬂf'%&ﬂ'ﬁ'ﬁ@% Pba ‘?thgcﬂf@&%%ﬁoﬂé aZYlor mul a
(V') may hieotmmepar&ilylby reaction of a conpound of formula (X) L with a
cyano derivative (XI) wherein R12 has the nmeaning defined above. R6 R1 |
(CH2)n 0 (X) CNCH2CO2R12 (XI') 25 Conmpounds of forrmula (1X) may be prepared
by reacti oGompounds offocuuld (0, whereiriRa4 (8Xdhe grouph(V) inary te prarairédvisy réabtion 86 WO
2004/ 099143 PCT/ EP2004/ 005005 Conpounds of formulae (VI) and (X) nay be
prepar By wR Epmetidhimuiadihods to those used for known conpounds. Thus,
conpounds of formula (VI) may be prepared according to the procedure
described in Carﬁgack et at., Heterocyclic 23,73 (1986).

R1 l

(1X)
with a compound of formula (VIIl) , wherein L is a halogen group (e.g broming) or a
compound of RW(Vilia) in which W is an alkali metal base such as for example litium or
15  magnesium.
The reaction conveniently takes place in an aprotic solvent such as a hydrocarbon (e.g
toluene), ethers (e.g tetrahydrofuran) and at a temperature within the range -80-25°C,
optionally in the presence of Cupper(l) salts such as for example Cupper lodide.

20  Compounds of formula (VII) may be prepared by reaction of a compound of formula (X)

Q with a cyano derivative (XI) wherein R42 has the meaning defined above.
R6
R1 \
™ (CH,)n
(%) CNCH,CO,R,, o)

25  Compounds of formula (IX) may be prepared 'by reaction of a compound of formula (X)
with the derivative (V).
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5 Conmpounds of formul a(X) may be prepared according to the procedure
described in WO 2001/000206. When R6 and/or R2 are a nitrogen protecting
group, exanples of suitable groups include 10 al koxycarbonyl e.g.

t - but oxycar bonyl, benzyl oxycarbonyl, aryl sul phonyl e.g. phenysul phonyl or
2-t ri met hWos10p4/898t430xymet hyl . Prot ecti on and depr ot ect iPEA/EREYH4BEE f ect ed
usi ng conventional techniques such as those described in "Protective G oups
in Organic Synthesis 2"d Ed." by TW Geene and P. G 15 M Wits (John

Wl ey and 9 descti bed . in X | es herei,nafter, Wien a
specific eﬁs’gﬁ@%&ﬁ%r&gﬁg\ aG:‘S/ raz'gi (&Wé"y bePr%Dg %qﬁxg@h"ﬁaﬁ%qouaéﬁeéﬁ%;{s PR8I a (1)
i's requir gsgd iohknowmepripeuinds, Ahuse dohpounds ahiotreuld (Vi esy bea preparedfacaording
correspondi ' ' | S i ' f a conpound of
Formi b ( Ly° e PReale Bt rfeq i cahRbER e JelRENo B ISUIden)  Cocei o
enanti ofrers or diastereoi soners of the conpounds of formula (1) may be

obt ai ned f kS ' ' Wen | | ' kXt ure of
a conpoundltgﬁq[)?@fdﬁu a r(i ! EHJS| ﬁgbgﬁ@%ﬁeﬂﬁ%@%’%‘éﬁ% P%@%ﬁ%@%ﬁ%@%s for
exanpl e cRBPPHPOURPH.C or chiral SFC (Supercritical Fluid Chromatography). 25
Alternatively a specific enantionmer or diastereoisoner of a conpound of

general fornula (1) may be synthesised fromthe appropriate optically
active int ¥fheedieanskorRa arg @w?jlogm Rreteciing amela PxaipRiee ekaiiakle geupd ingluber ei n.

Thus, i,q ong_enbaodi nent of i nvention a specific enantioner ar

di ast er1§oi ég(ﬁ’g’lpa@f)nngoﬁﬁbunhE&BWC?'g)PWd’I a b(eﬁﬁ?ﬂ afb%”@r eﬁﬂ'%%?ﬁr e&d®&ion of
a chiral aphergsliidhy! er-nigethyisildéthodhettiye pr ocesses descri bed above for
prepari ng conpounds of formula (1) fromamne (I11). Thus, for exanple a

speci fic di astereoi somer of compounds of formula (1), wherein R2 is
hydr ogen aRdie@ionand Sepratestiononay beefferted Lgingupnvantignad éscbbinasaseath lay thosact i on

For mut 511 15 bR PR or iR, Bintp Qi) Bt ok 1 Doyl tbhi®) o conas

PCT/ EP2604 M 88096 ohRyilgy and Rpnscrd 1) aad rg deweribed in the examples herelnafter.

When a specific enantiomer or diastereolsomer of a compound of general formula (1) is
required, this may be obtained for example by resolution of a corresponding enantiomeric
or diastereosiomeric mixture of a compound of formula (1) using conventional methods.

20  Thus, for example, specific enantiomers or diastereoisomers of the compounds of formula
(1) may be obtained from the corresponding enantiomeric or diastereoisomeric mixture of
a compound of formula (I} using chiral chromatographic methads such as for example
chiral HPLC or chiral SFC (Supercritical Fluid Chromatography). )

25  Alternatively a specific enantiomer or diastereoisomer of a compound of general formula

( (1) may be synthesised from the appropriate optically active intermediates using any of the
general processes described herein.

Thus, in one embodiment of the invention a specific enantiomer or diastereoisomer of

compounds of formula (1) may be prepared by reaction of a chiral amine (i) using any of

30 - the processes described above for preparing compounds of formula (1) from amine (ill).

Thus, for example a specific diasterecisomer of compounds of formula (i), wherein Rp is

hydrogen and Ra and R4 are not the same group, may be obtained by reaction of a syn

or anti isomer of a compound of formula(/T) with a chiral amine of formula(iil), wheréin R3

and R4 are not the same group.
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R(CHz)mOH (Il) HZN R5 (I11) The chiral amne (l111) may be prepared from
the corresponding racemc amne (lI11) using any conventional procedures
such as salt fornmation with a suitable optically active acid 5 such as for
exanpl e (S -nethoxyphenyl acetic acid or (R)-nethoxyphen Iacetlc acid, or

usi ng chi 20F'iii‘ﬁf’@l‘{\érocedure Wiere it is desired to i sdCHEP24WUNd of
formula (1) as a salt, for exanple a pharmaceutically acceptable salt, this
may be achl}gved By react | ng a conpound of formula (1) in the form of t he
free base w propriate anount of suitable acid and in 10 a suitable
sol vent such af an &l cobol (e.g. mgthanol or nethanol), an ester (e.g. ethyl
acetate) or an er g. diethyl-Réther, tert-butylnethyl ether or
tetrahydrofura'ﬁ) %™ he GH‘G rHigdi &6 and Exanpl es unl ess ot herw se st ated:
Melting points (mp.) were eterm ned ‘'on a Buchi mp. apparatus and are
uncorrected. rt 15 refers to roomtenperature. Infrared spectra (IR were

measured | rrh@mhﬁérca‘nﬂﬁ%m mBy b8 prepfdditdrP i éb@regodﬁ& g'?abérﬁskra I r;ELBrngt on

Magneti ¢ Resonance spectra were recor arian i nstr

300, 400 oranwenwon% HF%PW@? spels % saefermationagth a griieble pelirbaaciyepsids are

reported i nugpas (&) emmp@(s)hﬁetﬁ@%ﬁm@iaca@ é/cﬁtﬂbr tR)nﬁetﬁé(ybﬁé@Haaﬁc aa& gpdar d.
Splitting paIterns ned as s, singlet; d, doub , triplet: q,

quartet; m4"SHg ‘Fﬁfﬁ'tﬂ&%lmc "®r oad. The NIVR spectra Were recorded at

t enper at ur BNIH@QQ! RO déi z@tﬂ t35|sblate ﬁ%mﬂﬂﬂﬁm olfﬂ?dirﬂuﬂ:h@')l £Ng é‘aﬁ”ffd?fé@h pRaH
detected the chem cal sh E’z)lfor t he nobst abundanty oneisre orted Mass

spectra (MSa{RAcEUYCH %ﬁc‘@r‘? & spi. 1S pey beuaeieys fracting g, eempaynd ety
EM)CWHBE; f%ﬂﬁuig)(ﬂ) mhea'oﬁgbfmgtfre%@sémwah/ap@oﬁmhmgmtcgggnaﬂgm%ﬁ aiin i n ES
+) an -).. 1O on node or | en S

Lot r dfor i sdtshBCRN Pk P, Spioohpl o 2DaD) B SHBLLP oM ed wi t h
HPLC i nst r woetate) Agan ethér (e@l&@t@mhaste[tmylv&thyl Eﬂie(dﬂtéﬁﬂﬂhptﬁﬂxrﬁn)performd on a
Supel cosi| ABZ +Plus (33x4.6 nm 3m) (nobile phase: 100% [water +0.1%

HCO2H] for | mn, then from 100% [water +0.1% HCO2H to 5% [water +0.1%
HCO2H] and l98mlfitescitgs and Examples mlasabthyrvdsajﬂatedthese conditions for 2 mn;

= . I
Supel cosi | Mg pofHs (o33 vett blermilot b o BB (3. corBBRICEI e tbalieoly. o, ey
for | 18 n refetsetn reero iempotifenatngared peginn NRBwere raggsiuest isrehlo@f@BeMIEY and
95% [ CH3C'\'sl:luh s 5n 'H r?-‘r—lf%' MalrbedtN $edtod eﬁ@'@gb%é?ﬁé {l\ﬁgR) m);f@cﬂa Werd0C,

flux=1 nL/mn he nmass spectra on one cul ar "ion
cluster isre @UVal@ﬂ instumenis &t 36@1540@60@5002\3 WO Bokeo girument at 300

PCT/ EP2004/ l\ﬂ%’?%ﬂé‘ﬂical shifts are reported in ppm (8) using the residual solvent line as internal
standard. Splitting patterns are designed as s, singlet; d, doublet; t, triplet; q, quartet; m,
20 multiplet; b, broad. The NMR spectra were recorded at temperature ranging from 25 fo
90°C; when more than one conformer was detected the chemical shifts for the most
abundant one is reported. Mass spectra (MS) were taken on a 4 Il triple quadrupole Mass
( Spectrometer (Micromass UK) or on a Agilent MSD 1100 Mass Spectromster, operating
in ES (+) and ES (-} ionization mode or on a Agilent LC/MSD 1100 Mass Spectrometer,
25  operating in ES (+) and ES (-} ionization mode coupled with HPLC instrument Agilent
1100 Series [LC/MS - ES (+):analysis performed on a Supelcosil ABZ +Plus (33x4.6 mm,
3um) (mobile phase: 100% [water +0.1% HCOH] for 1 min, then from 100% [water
+0.1% HCOH] to 5% [water +0.1% HCO.H]} and 95% [CH;CN ] in 5 min, finally under
these conditions for 2 min; T=40°C; flux= 1 mL/min; LC/MS - ES (-}:analysis performed on
30  a Supelcosil ABZ +Plus (33x4.6 mm, 3um) (mobile phase: 100% [water +0.05% NHj] for 1 |
min, then from 100% [water +0.05% NHj; to 5% [water +0.05% NHs] and 85% [CH3CN | in
5 min, finally under these conditions for 2 min; T=40°C; flux= 1 mL/min]. In the mass

spectra only one peak in the molecular jon cluster is reporied. 'Optical rotations were
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determned at 20C with a Jasco DI P360 instrument (1=10 cm cell volunme = |
m., A =589 hm. Flash silica gel chronmatography was carried out over
silica. gel 230-400 nmesh supplied, by Merck AG Darnstadt, Germany or over
Vari an Mega Be-Si pre-packed cartridges or over pre-packed Biotage silica
cartri dge3vo BoHEo@3(wal k -up) refers to HPLC anal ysis PEAEFRHMEO8H a Luna
Cl18 (nobile phase: from 100% [water +0.05%FA] to 5% [water +0.05%FA] and
95% [ CH3CNde®ringd G544C wiih 8 JaseaDIFEeA D& unhéni Xi=10 cmldallivojume™ 1 b, A= 88&rs to
thin |layer chr 1J ] Faam rck) and
Vi sual | gea"ip o SOEREY cfibnibcenl s Lafled Bt Bubh Gled HE1 25Anol et

m crofiltraerrdad by Mesok Ads Dagnsiedt, Sispaanyt Poaverayariandidega Ba-Shorerpadsey | ene

frit by V\h@ém@egér Nértp?&ﬁack%?ioéé%%ﬂigé ﬁégigggért ri dges (Il oading 0.75mmol\ g)

by Varian. SolUtions were drie _ n rous .sodi um sul phate. Methyl ene
chlori ds wapl CqAbRI-ub] REEOYFLHPLA LRAIWR Porfhirhee oRBd un8ITRMIBER pHARE MRS

distilled: T I dinth
text: Ac OESOO%XS@ﬁ%@%%%m%% e FRioBfhaR AR BB CIT R P AR St | e,
Dl PEA = N, Mg iT=4@18); dpxd €mibyrhia)yi ne, DMF = N, N -di net hyl f or mam de, Et20 =

di et hyl et , = — = ' ' THE =
Cetr ahydr of (Paser AT Bl HromdBipm, 5 b2 iy s el il R ¥l el |

O ( benzot r pag Wrualized With\JW fightNForipbasesapaiaions rarormed by veing wmisrafilietien e, st d= 20

satur @ﬂ@d- déﬁkéshﬁhés@@ebalﬁﬁ@}ﬂ&érﬁm@é with %lyﬁ%ﬂbh@ﬁﬁrby%ﬁﬁﬁﬂﬁ r _tt\ﬂteéh.%'(ﬁg! €
enanti oner whos sol.yte , ster was not characterised. Chain

em str
enant i omer MEABF SEigFaRr {q%w@- W@i@y\{@a&' compound of the invention or
an 25 i nt Splubatisateze tiiel @ef andreissoffBmaniph&é. are not the sane group, having

. : . : ‘ . x
"o the for Mefthe, SARETWAY) BURY ERALAR BypddtaRd BinBARE G0 B2 Oy
t he i nvent Freskpt ver spdidm.s 1, anti isomer refers to conpounds of the
156 The following abbreviations are used in the text: AcOEt = ethyl acetate, CH =
cyclchexane, DCM = methylene chioride, DIPEA = N,'N-diisopropylethylamine, DMF =
N,N’-dimethylformamide, Et20 = diethyl ether, EtOH = ethanol, MeOH = methanol, TEA =
triethylamine, THF = tetrahydrofuran, TFA = trifluoroacetic acid, CH3CN= acetonitrile,
TBTU =  O-(benzofriazol-1-yl)-N,N,N'N'-{eframethyluronium tetrafluoroborate,std=
20  saturated.
In the text:
Enantiomer 1 or Enantiomer 2 refers to a single enantiomer whose absolute
stereochemistry was not characterised.
Chain enantiomer 1 or chain enantiomer 2 refers to a compound of the invention or an
25 intermediate thereof wherein R3 and Ry are not the same group, having a single but not

determinated configuration at the carbon atom shown as ** in the formula(la)

R6
'
(CHyn
0 R3
- )m-/u\ /l<R4
R (CH, N RS
I
R2 (Ia)

For compounds of the invention wherein m is 1, anti isomer refers to compounds of the
invention or intermediate thereof in which the group R4 is different from hydrogen and

30  wherein the configuration of the carbon atom to which the group R4 is attached and the

configuration of the carbon atom shown as * are represented by formula 1(b) and 1(c).
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I nvention or internediate thereof in which the group RlL is different from
hydr ogen and 30 wherein the configuration of the carbon atomto which the
group Rl is attached and the configuration of the carbon atom shown as *
are represented by formula 1(b) and 1(c). 29 WD 2004/ 099143

PCT/ EP2004W008@¢8%14R6 R6 | | R N~ R, N~ CH )n CHzZ)n BCHEB2004005¢85,| R3' R4
RN'RS RN R R2 R2 1b 1c For conpounds of the invention wherein mis 1,
syn i soner ref§$s t o compounds of the ?6 i nvention or internediate thereof
in which t Qup .R1 is differentrfyom hydrogen and wherein the
configurationf of © carbon atom to fhicffdhe group Rl is attached and the
confi gurati on™ gigRiepresented by formula 1(a)
and 1(d). R6 R6 )n ' CH)n s~ " RARA Ri RS NRS R2
R2 10 (1 a) (1d) Syq%isoner | or Syn isoneré% refers to a single isomer
having formula(la) or (1d) 15 Internmedi ate met hyl 4-brono-7

f1 uor o- 2- napht halt enecar boxyl ate Isoanylnitrite (%8 m-) dissolved in

di met hoxyet hane (59 m-) and a solution of 2-am no-4- fluorobenzoic acid

11.5 i n di net hoxyet hane (59 -). were both added .in separate 20 streans
b rmt ohi néror STEPROL SLS fvein WhTBNIT IS hGVBAraPLIRTSP (SERmonDIE BRa | ¢
aci d nmebhylinvesfjasror(igtennegiate fherpefdn dignetha dfeln B isHiffpreah fromaiydrogen @ndnount
of trichlo | ' The ' ) r S t.ed der
reflux for (@g%ﬁi {h%ecro ﬁ‘t‘fduﬂat%ﬁ 1(:% é?@t %a?oinﬂ&ﬁ?ﬁ%ﬁﬁ t@dé’itoﬁp g{r?\ggiaﬁg%gge?nﬁgeensur e

conpl et e r eadfigueaioTakhe carbon aivpeshawnras “wessrepresented by formula 1(a) and 1(d).

e RS
R N.
(, . ™~ CHZO)J'I R3 R‘L”"Qi"z)mn
o] R3
. *m R4 * R4
R "'Jerk% R N/kRS
R2 . l|¥2
10 (1a) (1d)

Syn isomer 1 or Syn isomer 2 refers to a single isomer having formula(1a) or (1d}

15 Intermediate 1
methyl 4-bromo-7-fluoro-2-naphthalenecarboxylate

Iscamylnitrite (2.8 mL) dissolved in dimethoxyethane (59 ml) and a solution of 2-amino-4-
fluorchenzoic acid (11.5 g) in dimethoxyethane {59 mL) were both added in separate
20 streams at matching rate over 40 min to a refluxing solution of 3-bromo-coumalic acid
( methyl ester (3.3 g) in dimethoxyethane (55 mlL) and catalytic amount of trichioroacetic
_ acid (30 mg). The reaction mixture was heated under reflux for a further 1 h after the end
of the additions in order to ensure complete reaction.Then the temperature was
decreased to 50°C and toluene (77 mL) was added. The mixture was then cooled to rt,
25 the phases were separated and the organic one was extracted with aqueous 2M NaOH
(110 mL), aqueous 5% sodium bisolffite {110 mL), water (110 mL), aqueous 2M HCI (110
mL) and finally water (110 mL).

Solvent was then removed by evaporation under reduced pressure to give a crude which
was purified by Bictage Flash Chromatography eluting with CH:AcOEt= 8:1 to give the

30 title compound (650 mg) as a yellow oil.
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decreased to 50C and toluene (77 m-) was added. The m xture was then cool ed
tort, 25 the phases were separated and the organic one was extracted with
aqueous 2M NaCH (110 nmL), aqueous 5% sodium bisolfite (110 nL), water (110
m.), aqueous 2M HCI (110 m-) and finally water (110 nL). Sol vent was then
removed bW®EwapMoat3i on under reduced pressure to gi ve RCIRPAM4EI0EH was
purified by Biotage Flash Chromatography eluting with CH AcOEt= 9:1 to give
the 30 tiNMR @eDMI0)IS (Fpt) 8088 (spsH)as 28 ddywHRisl 18 (d01HY0B.20 @dd, ABI9 1483 (o,

PCT/ EP2004/g83'§g§gg (d6 DMSO : 6 (ppm) 8.66(s, 11-1); 8.23 (dd, 1H); 8.18
(d, 1H; 7.73(dt, 1 H);3.89 (s, 3H). internediate 2 5

4- br ono- 7-f | uor o- 2- napht hal enecarboxvlic acid Internediate 1 (970 ng) was

di ssol ved irﬂe m(tgg -) and water (10 nmL) and then LiOHL-120 (577 ng) was
added. E‘l)’he : as a a C Or 2h Then it was cooled to rt and
aqueous i ; 5 was extracted with 10 AcOEt and
the organic extracts vvere dried and evaporat ed under vacuumto give the

title conpearnddiaBSD (970 ngd wasycibdomed 50 THF. ZUMRLX dfd w&@)(mbnt()mw)thé@ 4 (bs,

1 8.63 -7.71 (td, 1H
H) 15 I nt eﬁ@!ﬁ?ﬁ (‘;572 'ﬁgﬁb‘&gﬁﬁd%eﬁ IThﬁdF'dt”&i W?ﬁh@ﬁtfgza?r@péqﬂ e8rihWasini de
| nt er medi ateoléd (3% RAnABULAS mmlv»/&dadd@dﬂﬂh_e bQuadus )phageiwtahcemrérm&ﬂ 329)

d DP xt t d f d
Pt 0l aAHOBHERL S AEn B G HER Y A A TR o T Br o Do T s,
added; aft esmsdunt (850gnd)ass aZyéttowaqumi)us std NHACI was added and the aqueous

phase was ] Ac . Jhe S sh

aqueous stm%ﬁ%ﬁ&%} 538"‘8??5*3-&8%01 t d‘@Ba@g%&%ﬁ#@k%"%ﬁa 153’2§ e Whl ch

was tritur &ddedHur.ThitgheHt)ane to afford the t|tIe conpound (360 ng) as a

W{/thish solid. 25 M5 (ESI+): m z=284 [ MtH]"' Internediate 4

4=pr onp- 7- f | uor o- 2- napht hal enecarbonitrile 30 Internediate 3 (360 ng) was

suspended intermeadiate 3benzene (11 nl-) under nitrogen
4-bromo-7-fluoro-N-hydroxy-2-naphthalenecarboxamide

Intermediate 2 (850 mg) was dissolved in DMF (3 mL) and then TBTU (1.32g) and DIPEA
(1.9 mL) wers added. The mixture was stirred for 30 min under a nitrogen atmophere and

20  then hydroxylamine hydrochloride (286 mg) was added; after stirring for 2 h aqueous std
NH,Cl was added and the aqueous phase was exiracted with AGOEL. The organic phase
was then washed with aqueous std NaHCO;, dried and evaporated under vacuum to give
a crude which was friturated with pentane to afford the title_compound (360 mg) as a
withish solid. '

25  MS (ES/+): miz=284 [M+H]".

Intermediate 4
4-bromo-7-fluorg-2-naphthalenecarboniirile

N

30 Intermediate 3 (360 mg) was suspended in fluoro benzene (11 mlL) under nitrogen
atmosphere at rt and phosphorous tribromide (358 uL) was dropped on the mixture over 5
min. The suspension was refiuxed at 80°C for 18h; then it was cooled to rt and aqueous
std NaHCO; was added and the aqueous phase extracted with AcOEL. The organic
extracts were collected, dried and evaporated under vacuum to give a crude which was

35 purified by biotage flash cromathography eluting with CH:AcOEt=98:2 to afford the title
compound (200 mg) as a pale brown solid.

NMR (ds-DMSO): & (ppm) 8.66 (s, 1H); 8.32 (dd, 1H); 8.28 (d, 1_H); 8.01 (dd, 1H); 7.84 (dt,
1H).
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at nosphere at rt and phosphorous tribrom de (35812L) was dropped on the

m xture over 5 mn. The suspension was refluxed at 80C for 18h; then it was
cooled to rt and aqueous std NaHCO3 was added and the aqueous phase
extracted with AcOEt. The organic extracts were collected, dried and

evapor at edw@pdenos4scuum t o gi ve a crude whi ch was 35 pBRATVERIG4EYSOBI ot age
flash cromat hography eluting with CH AcOEt=98:2 to afford the title

conmpound (200 ng) as a pale brown solid. NVR (de-DVMBO): 5 (ppm) 8.66 (s,

1H); 8.32 (Hymddiaie $- 28 (d, 1H); 8.01 (dd,1H); 7.84 (dt, 1 H. 31 WO
2004/ 099143~ PCTT EPZ004/ 005005 I nternediate 5

4- et henyl - 74-etheoyie/-Buormehhhpiithalenecdrbonifriie | e 5 A sol ution of internediate 4
(25 nmg), TETRAKIS (tri phenyl phosphi ne ) Palladium(0) (5 ng),

tributylg etmamdc)ns@famaﬁﬁ@détaa q‘mmm HahyiBhodplfE QRHIIEG ry
toluene (1 ni- I heat el‘d at 110@] Qﬁi r#Et?Jsjrﬂe ngiﬂll eﬂﬁc(gyc:ﬁfjgd to

rt and aqueBds t@yeﬂ(ethsma@%naw Bty %PEF’ styaiehof hyseocinganiin dyHalyenasds
separ at ed. wEshaghaibdar 20y 0Tl ik #BH CBYRRYLH 8 bsats vREUUM o

give the cr It was then 10 purified fl ash cromat og racg | uti ng by

CH: AcOEt =9: NaHGQs @Me"\qorl?é Werg| edq?énﬁbﬁmeﬂamwh#ﬁg) W3g seppEte wv%s(beqi dmtthvR
(d6- DVBO) : a%ué&ﬂﬁ’]O‘}@ KL drigd alrd"& {l&at‘é@ drider vdeutdn to/gi%d tHederude. ) wad 4 (dd, 1

RARRER R iR SH ASDEISE bt Bive e il Ccupdi il at e 5

I nt er metd atl%ur iged WI_%%H‘OCF‘HD@ Q@PHX/P
(14 ng) wasm§)ed)eiedsbiy. THE (1.5 nL) and water (0.3 m_) aqueous 4%

t et d dded d
the 20 sol NMBHRISSOhgaPantFThe e ied: 1¥0ants ihd B i PByeH: Afdtpner o
for 4 h. Thad)y: A5H4d, 31q} etqua ™); 5.88(d)mHiet habi sol fite in aqueous std NaHCOS8
5 added; the organic phase was extracted with AcOEt, dried and evaporated

uRder vacuumto give the title conmpound (14 ny) asapale yel l ow solid. NWR
(d6-D|\/St§)'!BtiEﬁ%_EI§)38Is 1H); 9.23 (dd, 1H); 8.90 (s, 1H); 8.50 (s, 1H);

8.03 25 (dfljudroA o?#yz-waghthjaldﬂ)ecatb%ﬁﬁ@d' ate 7 7-fluoro-4-f
(et hyl am no) et hyT T - Z-nhap alenecarponitrile

Intermediate 5 (14 mg) was dissolved in THF (1.5 mL) and water (0.3 mL); aqueous 4%

osmium . tetroxide solution (22 pl) and sodium periodate (30 mg) were added and the
20  solution was vigorously stirred at rt and under nitrogen atmosphere for 4 h. Then a 5%

solution of sodium methabisolfite in aqueous std NaHCQ; was added; the organic phase

was extracted with AcOEt, dried and evaporated under vacuum to give the title compound

(14 mg) as a pale yellow solid.

NMR (ds-DMSO): & {ppm) 10.38 (s, 1H); 9.23 (dd, 1H); 8.90 (s, 1H); 8.50 (s, 1H); 8.03
25  (dd, 1H);7.87 (td, 1H).

& Intermediate 7
7-fluoro-4-[{imethylamino)methyl]-2-haphthalenecarbonitrile

30 Intermediate € (124 mg) was suspended in dry MeOH (6 mL) under a nitrogen
atmosphere and then methylamine 2.0M solution in MeOH (1.6 mL) was added. The
mixture was stirred at rt for 2 h; then potassium boron hydride (66 mg) was added in three
portions and the solution was stirred for further 2 h. Aqueous std NH4CI and AcOEt were
added, the organic phase separated, dried and evaporated under vacuum to give a crude

35 which was purified by SCX cartridge to afford the title compound (100 h1g) as a yellow
solid.

MS (ES/+): m/z=215 [M+H]".

32



nitrogen atnosphere and then nethylamne 2. OM solution in MeOH (1.6 nl -)
was added. The mixture was stirred,at it for 2 h; then potassi um boron
hydride (66 ng) was added in three portions and the solution was stirred
for furtheyo3dodsfosAgsieous std NHAC and AcOEt were addeggr/ibosdog@ni C phase
separated, dried and evaporated under vacuumto give a crude 35 which was
purified by SCX cartridge to afford the title conmpound (100 ng) as a yellow
solid. M5 § ES/ +): ml z=215 [ MtH] +. 32 WD 2004/ 099143 PCT/ EP2004/ 005005

| nt er mredi atie i - N-net hyl - N- (et hyl oxv) - 1- napht hal enecar boxam de 5 A
sol uti on of3-BrohroshimacthyiaiirhbthlyRixgsnhohthhienccarboxdniidg) |

O (7- Azabenzotriazol -1-yl)- N/'N, 1V, Mt et ranet hyl uroni um hexaf | uor ophosphat e
(1.97 g) and DIPEA (2.35 m-) in anhydrqus DVF (5 rﬂéwas stirred at it for
30 min dndéy Seugn plogdiPraeiuephibalenecltoxyiig #rid HY | Hy HJxAgakanastiaggidridkhi or i de
(46ﬁ gg) _ rﬁéN,MWeﬁtrﬁmg/thkgﬁJggﬁ(tﬂfﬁﬁluﬁiobhdi@ﬁat'@t (.97 bprangZDingT (.)‘ﬁ'rm_l) qﬁ? Wftsd
washed wi agqueo - organic |aye s dried, concentrate
i vacuo. Rtk GV {5 e SHael By fiio e mien Votes SoJir gty e IToE Oo: )t o
gi \2/;: E he t1 idtrh@hwtggngwggir(e‘}@@zdmbﬂgé(gigs\ngj)msfaaaéﬂ aSN\i(Rg(rﬂﬁgie@ﬁﬁ'egﬁl)% fdﬁb(ppm)
. S, ; . e m v ool , : S, . ; . S,
31-1). 15 E)n'f-eﬂ}fr‘e'ﬂ?‘%‘{f‘ewég “?&B%?”Hﬁﬁﬂﬂ@"ﬁfapﬁ%} Ml &@t%&%ﬁgy‘aﬁ W?%aﬂ%fdi ate 8
(986 ngp wasnebngated iredadun =aid thel Hsidud patified B fla8k chirsietognaghyqOEIAcOE: a3 pher e
and t hen m;-ft h}él nesi um r%%de 3. O\/%.E?otl ution in Et20 (2.6 m-) was 20
added; the'%¥ %{Weiﬁ—&%@%%ae (PEHMEHRA VRiISS0@ M ondi ti ons for 2h. Aqueous std
NH4Cl and ‘ rgani 14 ngh 1.

evapor at ed und rce%éﬁifﬁn%ﬂgﬂhblé?g (% @U%g-!-\?h%lai@’ \?\L/g@aégél 'iﬂeﬂ %@djﬁ%ag”h"
chromat ogr #8be13Mi ng with CH AcOEt=9:1 to afford the title conmpound (753
mZ) as a solid. NWR (CDCl 3): 6 (ppm 8.6 (d, 1 H; 82 (s, 1 H; 80 (s, 1
H; 7.8 (d, 1 H: 7.6 (m 2H); 2.8 is, 25 3H). Internediate 10 4-a

cetyl - 49n igle® ecarbo nitri | e

1-{3-bromo-1-naphthalenyllethanone

Intermediate 8 (986 mg) was dissolved in dry THF (3 mL) at 0°C under nitrogen

atmosphere and then methyl magnesium bromide 3.0M solution in Et20 (2.8 mL) was
20 added; the solution was stirred under these conditions for 2h. Aqueous std NH4CI and

AcOEt were added, the organic phase separated, dried and evaporated under vacuum to

give a crude which was purified by flash chromatography eluting with CH:AcOEt=9:1 to

afford the title compound (753 mg) as a solid.

NMR (CDClz): & (ppm) 8.6 {d, 1H); 8.2 (s, 1H); 8.0 (s, 1H); 7.8 (d, 1H); 7.6 (m, 2H); 2.8 (s,
25 3H).

Intermediate 10
4-acetyl-2-naphthalenecarhgonitrile

30 Intermediate 9 (367 mg) was dissolved in dry DMF (2.5 mL) and then pyridine (360 ul)
and copper cyanide (396 mg) were added.The mixture was heated at 150°C for 48 h.

Aqueous std NH4CI, aquecus NH,OH (1 mL), and AcOEt were added, the organic phase

separated, dried and evaporated under vacuum to give a crude which was purified by

flash cromathography eluting with GH:AcOEt=9:1 to afford the title compound (122 mg) as
35  a yellow solid. '
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30 Internediate 9 (367 ng) was dissolved in dry DM (2.5 ml-) and then
pyridine (360 pl) and copper cyanide (396 ng) were added. The m xture was
heated at 150C for 48 h. Aqueous std NHACI, aqueous NH4OH (1 nli), and AcOEt
wer e added, the organi c phase separated, dried and evaporated under vacuum
to give a"%‘?%P&@“Wf{%ch was purified by flash cronmat hog&FHP2AHEM00%y with

CH AcCEt=9:1 to afford the title conmpound (122 ng) as 35 a yellow solid. 33
WO 2004/ 099 (GRS )EPLomm) HDED0E): dvks, (1EDELBYs, 16); (1P, 181).7.8 &, 1Y 6 (8. 4 (s,
1H); 8.0 |qH);Jg_~g€§.,,ng_ (d, 1H); 7.8 (t, 1H); 7.6 (t, 1 H; 2.8 (s, 3H.
Internediate 11 4-T1- (et hyl am no) et hyl i - 2- napht hal enecarbonitrile
Internmediate 10 (210 ng) was suspended in dry MeOH (3 nlL) under a nitrogen
at nospher e Iagnhddigd et hyl amine 2. OM solution in McOH (2.7 nL) was added.
The m xt “@&ﬁ%ﬁb}%@ﬁ“‘a&f@'}%ﬂ@‘%ﬁhﬁ@% F oﬁilﬂ‘ﬁn pot assi um boron hydride (59

ng) was ad ution was stirred for further

1,5 h. Aguequs st and, AcOEt were added, K the organi c phase separated,
dried and gnsg{ﬂﬁﬁﬁf%guﬁ%grmgbmnﬂsﬁe"'{ﬁdv@ Yo M@ \hiBl HRder A Mitraged by SCX
cartridge tmabheredirtdntheh irhétayisninpound solidn TOMeTH (27 ¥Al) Wi 8dded. WRe (ES/ +)
127 et e AR T B B0 b BT e b agi

4- 11- (i@t hitiresripodipes hud the? solafidrt tvad stieeifop duritier i1,5 hEngaéduersed NBMcR@ndo a

sol ution ofy,_j i 1 (2.6 in_acetqne, (18 nl a solution of (S)-
net hoxyphe#ﬁpgé‘g%rgga%gg{i’gh%ﬁr. mﬁ)phg%e %eé’gfag‘?‘égfﬁ S'Hf?"ﬁwﬁ'«?t 87 VEPHEM R ck
suspensi on giveasritdeayhich wés BifiTed by SCX caitridieds afftverthe titlewmpptind (128 may) as t
over ni ght . mffo\r\%i{”ry was filtered and the solid residue (2.15 g) was
triturated i'n acetone (12 m-) by heating to reflux |I h and cooling to rt.
The suspengj Senfol and the solid residue (1.8 g) was 25 triturated
agai ntw cysg@sg@'snefrzi giﬁ“@ﬂﬂm with acetone to give (S)-nethoxyphenylacetic
acid sgLt of 4-[1-(nethylam no)ethyg-2-naphthal enecarbonitrile (1.3 g). The
solid s L stirred in a mxture of aqueous 1. M NaOH (20 nL) and DCM (20
m.). The orB@imediaigle@neaietBeata@ i th brine (20 nL), dried and concentrated
in vacuo t d-{fri{methyiaminolethyl]-2-naphthalenecarbonitrile (Enantiomer 1)
4-[1~(methylamino)ethyl}-2-naphthalenecarbonitrile Enantiomer 2)

vl A

20 To a solution of intermediate 11 (2.6 g) in acetone (18 mL), a solution of (S)-
methoxyphenylacetic acid (2.0 g) in acetone (18 mL) was added. The thick suspension
was heated at 56°C for 40 minutes then it was stirred at rt overnight. The slurry was
filtered and the solid residue (2.15 g) was iﬁturated in acetone (12 mL) by heating to
reflux 1 h and cooling to rt. The suspension was filtered and the solid residue (1.8 g) was

25 triturated again twice as described above with acetone fo give (S)-methoxyphenylacetic
acid salt of 4-[1-(methylamino)ethyll-2-naphthalenecarbonitrile (1.3 g). The solid was

& stirred in a mixture of aqueous 1 M NaOH (20 mL) and DCM (20 mL). The organic phase
was washed with brine (20 ml), dried and concentrated in vacuo to give the title
compound intermediate 12 (0.760 g) as a colourless oil.

30  The mother liquors from the precipitation and first trituration were collected, concentrated
in vacuo, treated with aqueous 1 M NaOH (20 mL) and extracted with DCM (20 mL). The
organic phase was dried and concentrated in vacuo to give a colourless oil (1.49 g);it was
then freated with (R)y-methoxyphenylacetic acid (1.18 g) in acetone {2 x § mlL) as
described above (one precipitation and two friturations} to give (R)-methoxyphenylacetic

35 acid salt of 4-[1-(methylamino)ethyl]-2-naphthalenecarbonitrile (1.2 g). This solid was
stirred in a mixture of aqueous 1 M 'NaOH {10 mL) and DCM (10 mL). The organic phase
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conpound internediate 12 (0.760 g) as a colourless oil. 30 The not her

| iquors fromthe precipitation and first trituration were coll ected,
concentrated in vacuo, treated with aqueous I M NaOH (20 nl-) and extracted
with DCM (20 nmL). The organic phase was dried and concentrated in vacuo to
give a comaurdoeem14si | (1.49 g);it was then treated w tHCI/EP2004/005005

(R) - met hoxyphenyl acetic acid (1.18 g) in acetone (2 x 5 m-) as described

above (one vzseRadhet! it Hrind 420 WALY Idribdi st edhednitdled Y ®acuo to give the title

-1 (ot nybaapinglBieasts 10 i s dloupers 1
4-11-(meth ! i3 éy% S PROHIESAlt rile (1.2 g). This solid was
stirred in a mxture of agueous 1 M NaOH (10 m-) and DCM (10 nlL). The
organi ¢ ph F ﬁ( ‘ 9[% 45_ PCT/ EP2004/ 005005 was washed with brine
(20 ) dqﬁt% é;(ﬁa\é\q:z %Ré tQO &r n vacuo to give the title conpound

I nt er medi at 1%@58 720 gznias colourless oil. Internediate 12 (Enantiomer 1):
5 NVR ( CDCINMR ok, @) (PBM) 8.22(d. 11y 8.13 (831Hlk 7-98Hpd, 1 T-8dod, 1HkT-667(tB4 ( d,
1H); 7.66 (1H§L7.59(tdﬂ)1H);74.5(9q(ﬁﬂ);Z%,;srﬂ;ﬁ@BgdﬂsH%FD; 2.4 (s, 3H); 1.48 (d,
3H) . M (Eﬁ%eﬁﬁﬂi_ zzg_y[ ﬂ'lr*;ﬁr-h [a] D= +119,6 (c=0.98, CH3CN) 10 HPLC

anal yti cal T BYFS : Chiralcel OD5 M 25 x 4.6mm nobile phase:

A n- hexangp=8119,6ar0®eacAICK) 0. 1% I sopropyl am ne ;gradient isocratic 3% B;
flowrate= 1 nmUmn, UV wavel enghtr range : 200-400 nm analysis time:30
min; rdPentiFéf anpiiical condipnsipaiinne Shirglgel QL) 5, 2594 4.8mag nebile piwserddrnedi at e
13 (Enanti 2B; ) 2.8 reddifbn ( = {- 93
(dd, 1H): ?'%1"_8(? '1% -da%}ects%pt/&,%o%g%?ﬁ'%é’é_(gé?sld)i"aﬁ;?’ %431.8,58@(“5@31 iu; 2.4
(s, 3H): 1MgmingUVyavelenghty pangey 200:00-pmsy anaiysis|time:3Gwiry Zgtertion timg 514.6=1. 095,
CH3CN) HPL Gimitad; phitity ad/a0pyrded.égns: colum: Chiralcel OD 5 M 25 x 4.6mm
rrgbi | e phase: A n- hexane; B: |sopropanol + 0.1% | sopropylam ne ;gradient

i socratic 3%B; flowrate= 1 nLlnmn; W wavel enghtr range : 200-400 nm
anal ysi1s t ilmterdéiatert3 (ERhetisma& )i ime = 17.6 mnutes; purity (ala % =
98.4% 25 Internedi ate 14

NMR (CDCl): & (ppm) 8.22 (d, 1H); 8.13 (s, 1H); 7.93 (dd, 1H); 7.84 (d, 1H); 7.66 (td,
1H); 7.59 (id, 1H);-4.50 (g, 1H); 2.4 (s, 3H); 1.48 (d, 3H).
MS (ES/+): miz=211 [M+H]".
20 [olp=-118,6 (c=1.095, CH;CN)
HPLC analytical conditions: column;: Chiralcel OD 5 uM, 25 x 4.6mm; mobile phase: A: n-

hexane; B: isopropanol + 0.1% isopropylamine ;gradient isocratic 3% B; flow rate= 1
mL/min; UV wavelenghtr range : 200-400 nim; analysis time:30 min; retention time = 17.6
minutes; purity (a/a %) = 98.4%.

25
Intermediate 14

C [1-(3-Chloro-1-naphthalenyl)ethyllamine |
A solution of 3-chloro-naphthalenecarbaldehyde (1.93 g) in dry THF (12 mL) was added

dropwise to lithium bis(trimethylsityl)-amide 1M solution in THF (10,1 mL) at -30°C under a
30 Nitrogen atmosphere. The resulting vellow mixture was stimed under a Nitrogen

atmosphere from -30°C to -5°C for 1 h, then it was cooled down to -60°C and

methyllithium 1,6M solution in Et20 (11 mL) was added keeping the internal temperature

of the reaction mixture < -55°C. .

The resulting dark violet reaction mixture was stirred for 40 minutes at -50°C under a
35 Nitrogen atmosphere, then it was carefully duenched at -50°C with aqueous 2M HCI (30

mL.} uniil pH = 2. The reaction was concentrated in vacuo and the aqueous residue was

washed with 1:1 CH/Et20 (50 mL). The separated aqueous phase was then made basic
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(1-(3-Chloro-1 -naphthal enyl)ethyllam ne A solution of

3-chl or o- napht hal enecar bal dehyde (1.93 g) in dry THE (12 m-) was added
dropwise to lithiumbis(trinethylsilyi)-amde IMsolutionin THE (10.1 ni-)
at -30C under a 30 Nitrogen atnosphere. The resulting yell ow m xture was
stirred under a N trogen atnosphere from-30C to -5C for 1 h then it was
cool ed doW0 2WH¥AB and et hyl |ithi um 1. 6M sol ution i PEYERPEMRE ) was
added keeping the internal tenperature of the reaction m xture < -55C. The
r ez ul ti nQBQIH k 1¢) ot @C wﬁaisrtaﬁeirpeﬁbesth THi® baekS aqidous @Easf&ﬁaé@xtmicﬁutvﬂm 51200?300 ]
under a at ere, then it carefu uenche -50C wit
aqueous ZI\/ﬁ—f{‘:Fa F@gqﬁﬁﬁ?‘mﬁﬁﬁ iof9ag layess W?ﬁﬁéé‘ﬁ&f’%’??%éée&%‘@éﬁ? ‘(f‘dt Pn vacuo
and t he aqtidncsnrongd (L2 apas a yellstved. with 1:1 CH Et 20 (50 nL). The separat ed
aqueous ph b 3 20 4/ 143 PCT/ EP2004/ 005005 (pH
= 14) at 0?% \fﬁﬁéﬁa‘ggﬁger?? e%f @5#.@%%&9&9& éﬁﬂ% phase was extracted with
Et 20 (8 xNOR {dePMIQ)eo duinh)ettedptiianbe —7:85ans 2i87e730d| d); 2058 —FBIdant r at ed
in vacuo t iV han. i skl§ npound (1.12 g) as a yellowoil. T.1.c.:

AcCEt | I\/EO—I9§948%F£P ﬂ_l)2g|3 éi ection with ninhydrine). 5 NVR (d6-DMBO): S
(pprm) 8. 14MSHES/): IHJZ-1$99MNHZ}" 85 (m 2H); 7.73 (d, 1 H; 7.58 - 7.50 (m
2H); 4.80 (g, 1H); 1.35 (d, 3H). M5 (ES/+): mlz= 189 [ MNHz] +. Internediate
15 and Intermediate 16 10 f1-(3-Chl oro-I-naphthal envl)ethyl|an ne

( Enant i one int@imatiate 16 bnflIntehhediate-16apht hal envl ) et hyl | am ne Enantionmer 1) To

a_sol uygonppf3-CRbes-1Rd] skl éthyliZmihb (ERariopicd ﬁ@ahéO n), a solution of

10 nL) was added. The

thick suspe ‘ v nutes then it was stirred at

rt overnight. The slurr was fil tered and the solid residue washed with

acet one (lﬁoni)SOIU'ﬂﬂ@ dolnteamediale714)(1dsg) inr Reatera &40 iml)acesention oD (Ht) by

heating to r

o e pengi on MegchqfiehBecdiolbuiCoR bPA defonb (RMLY Web . BECHRk AlkpendBE,
(10 m 1§ awes thebled radtS88C doric 40 mjeutes thendiewas istieetl abdvayetnighti The slurry was

Ef) (3 chi ot End By st YedifleCyacel Wi sosfoe, (10 ml). The ol 087 @) wee oy,
a mxtur etFMfa@QUGoﬁP@t%\ﬁdﬁ&a‘H@my (f@etmﬂ to) rediy T t.2epoling fo Thanbelfaing ¢ phase

\tN?tSI e""?i hegvé’l‘h[bﬁt Phé BEsperSlofivhs itlrb@ehdiRE sERIYeSALE #).6¢) WRsHEAGHA dedtold Ve the
rrp(10 mL) and friturated once again as described above to give (S)-methoxyphenylacetic

20  acid salt of [1-(3-chloro-naphthalen-1-yl)-ethyllamine (0.45 g). The solid was stirred in a
mixture of aqueous std NaHCQO; (20 mL) and DCM (20 mL). The organic phase was
washed with brine (20 mL), dried and concentrated in vacuo to give the title compound
intermediate 15 (0.25 g) as a colourless oil.

The mother liquors from the precipitation and first trituration were collected, concentrated

25  in vacuo, treated with aqueous sid NaHCO, {20 mL) and exiracted with DCM (20 mL).

(' The colourtess oil thus obtained (1 g} was treated with (R)-methoxyphenylacstic acid (0.8

g) in acetone (8 mL) as described above (one precipitation and two triturations) to give

(R)-methoxyphenylacetic acid salt of 1-(3-chloro-naphthalen-1-yl)-sthylamine (0.43 g). A

portion of this solid {200 mg) was stirred in a mixture of aqueolus std NaHCO; (10 mL) and

30 DCM (10 mlL). The organic phase was washed with brine (20 mL), dried and concentrated
in vacuo to give the title compound intermediate 16 (0.100 g) as colourless oil.

intermediate 15 (Enantiomer 2):

NMR (dg-DMSO); & (ppm) 8.14 (dd, 1H); 7.94 — 7.85 (m, 2H); 7.73 (d, 1H); 7.58 - 7.50 (m,
35 2H); 4.80 (g, 1H); 1.35 {d, 3H). :

MS (ES/+): miz=188 [M-NH,]".
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internmediate 15 (0.25 g) as a colourless oil. The nother liquors fromthe
precipitation and first trituration were collected, concentrated 25 in
vacuo, treated with aqueous std NaHCO3 (20 nml-) and extracted with DCM (20
n.). The colourless oil thus obtained (1 g) was treated with

(R) - met hox Bhenyl acetic acid (0.8 g) in acetone (8 m-) as descri bed above
(one preci% “Und two triturations) to give (R -nmesHBRAMMEMIf acetic
acid salt of 1-(3-chloro-naphthalen-1-yl)-ethylamne (0.43 g). A portion of
this solid [¢130068g) ks, £€H:ENpd in a m xture of aqueous .std NaHCCB (10 ni)

and concents at oo, e Bl SR BB L a8 s b BB dPaTs CRs (0. 100

g) as col ourftem®el 6i0.1% ISmurqramdgﬂsalNlﬂonEmﬁtz ®imrmia) P ANBD bdG-TOVBE)C: 6

8. 14 . 7.58 - 7.50
ggprzr)l- 1) A’(*g?’i“?’hf%‘?%“mﬁr%%”“(’ﬂ% %E‘}'P%r Q‘jﬂégﬁ/az}“igég{ﬁm NH2] ' . 36 f/\g
2004/ 098143 PCT/ EP2004/ 005005 [ a] 0_ +69.7 (c=0.96, CH3CN) SFC (G | son)

anal yti cal G di gy I{er: hiral cel OD 25 x 4.6nmm nobil e phase: CO2 /
Et hanol + © %¥ey/v; flowrate= 2.5 nl/nin; P = 180 bar; T =

3330/ gef ecNMR)(ds-DMﬂQB Srindm) 8.e4 @iat, 1)) 7@&@%( (gg.%é‘;&@dg$?): mrf)Bi'Ism& @’é’gd% X
> n i omer - : pp ) ,
"7, 94 %’gﬁﬁ?@tﬁ%gg%)(d 1 H; 7.58 - 7.50 (m 2H); 4.80 (q, 1H);

1 35 (d, 3W)S (AMR+Y EG=1PO [MNEET89 [M NHR]'. 10 [a]= -66.9 (c=1.065, CH3CN)
SFC (G,hkson), a L nditions: colum: Chiralcel OD 25 x 4.6mm nobile
phas<(a: 1@02%]?%%&6?%55’831& Ysopropanol 9218 v/v; flowrate= 2.5 nlL/min; P
= 180 b?r/ SFCHG3I56D) andiyticat tormiitions(edRinnn Chiralcet DL ﬁrlﬁtn':]m‘:ansbﬂé%hésm:' tes;
purity (a % | nt er me ve % o
f1-(3-chl o?&:@anﬁggﬁ%} q%??y?aa@‘f"h%@é’&r ﬁ%‘ﬁéﬁ“& %(%e 7 189 b et fediat e 15

(0.6 9) wasiewcﬁcmh#m‘s Arm): cht%t[BﬁZMnéMmLMnute@emﬂiE(é/e(%)Q@ybfom ) and di-t- 20
but yl - di carbonate (820 ng) were added. The m xture was stirred overnight and

t hen the
15  Intermediate 17

1.1-dimethylethyl [1-(3-chloro-1-naphthalenyl)ethyllcarbamate
(Enantiomer 2)

Intermediate 15 (0.6 g) was dissolved in dry DCM (20 mL), then TEA (1.094 mL) and di-t-
20  butyl-dicarbonate (820 mg) were added. The mixture was stirred overnight and then the
solvent was removed under vacuum to give a crude which was purified by flas-h
cromathography (eluting with CH:AcOEt= 9:1) to afford the title compound (1.17 g) as a
yellow oil.
T.l.c.: CH:AcOEt 9:1, Rf=0.32.
25  MS (ES/+): m/iz=328 [M+Nal".

Intermediate 18
1,1 -dimethvlethyl [1-(3-chloro-1-naphthalenyl)ethvlimethvicarbamate

{Enantiomer 2)

Intermediate 17 (1.16 g) was dissolved in dry DMF (7 mL), then NaH 60% dispersion in
mineral oil (200 mg) was added under a nitrogen athmosphere and the mixture was
stirred at rt for 15 min. Then methyi iodide (2.3 mL) was added and the solution was
heated at 50°C for 2h. Water and AcOEt were added, the organic phase was separated,

35 washed with brine, dried and evaporated under vacuum to give a crude which was
purified by flash chromatography ( eluting with CH:AcOEt= 99:1 to 95:5) to afford the ifle
compound (614 mg) as a yellow oil. :

30
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sol vent was renpoved under vacuumto give a crude which was purified by flash
cromat hography (eluting with CH AcOEt= 9:1) to afford the title conpound
(1.17 g) as a yellowoil. T.l.c.: CH AcOet 9:1, R=0.32. 25 M5 (ES/+):
mz=328 [MtNa]'. Internediate 18 1.1-di nethvlethvl

f 1- ( 3- chl ov@2004memiat hal envl ) et hvl | net hyl carbamat e ( EnafETi/BRA8¢4/4950030
Internediate 17 (1.16 g) was dissolved in dry DMF (7 nL), then NaH 60%

di spersi on T.hc.: 0HAeOE: Oct, RE-O230 ny) was added under a nitrogen athnosphere
and the m x St t it for 15 mn. Then nethyl iodide (2.3 nl)
was added '&45 (Fﬁ)ﬁi‘a’ﬁ%‘?&ﬁﬁ&éﬁ- heated at 50C for 2h. Water and AcCEt were
added, the organic phase was separated, 35 washed with brine, dried and
evapor at ed under y:i\c mto give a crude which was purified by flash
chrorratogra%glﬁ,ﬂﬂf;@-%iéjng W|th CH: AcOEt= 99:1 to 95:5) to afford the title
corrpoun ( 61-{B-ehtjpraat-nabiibiajenyl) di-methyfethyb piod (BemtideteP2T/ EP2004/ 005005
T.l.c.: CHACCEt 9:1, Kf 048 M5 (ESI+): m z=342 [ MtNa]' I nternedi ate 19
5 1- (3 chl OT@alsolntacapdsﬂ|i1tair@éwdté 1N1mmtmg)lnﬁaban@M(B@wﬂ_¥aﬂmG BtRinR) nitr8géh

sol ution of _int at 0C and under
ni t r ogen ?IWBE@W'&‘ 3%&1 "(“7) dggaxﬁgé]%ﬁ\éwt'%wg? ﬁtg"eé’d'?”ﬁﬁr hese/eegdliens 1 ed
under t hesefor thTmeroaqueoﬁﬁ st NaHT g Bolatideads agdiel, &h&@@nmbm&e @Bpamaedadded,

the orggnic ted, 10 dri d an apor at ed er .vacuum t.o gl ve
the o1 UTth CHlRA R RRaTRCHgp e ag i g TetBRirbetia (18 Figyep sclqusses
Rf =0.40. M (ES/+): mz=189 [ M NHWe+H +. 15 I ntermediate 20

7-fornyl -1 rlle - To a solution of
5- br ono- | bﬁﬁg ‘?{%@Q‘ﬁ@"?? ngddé(#\yde (2.0 g) in DWW (15 m-) under N trogen
at nospher e, MBYES/d):me'z£ IRAQBI-MitiMedil CUCN (1.2 g) were added. The nixture was

%

15 Intermediate 20
7-formyl-1-benzofuran-5-carbonitrlle

To a solution of 5-bromo-1-benzofuran-7-carbaldehyde (2.0 g) In DMF (15 mL) under
Nitrogen atmosphere, pyridine (1.08 mL) and CuCN (1.2 g) were added. The mixture was
20 heated and stirred at 140°C for two days. An additional amount of CuCN (800 mg) was
added and the mixiture was stirred for further 4 h under these conditions. AcOEt was
added, the solution was filtered on a gooch and washed three times with aqueous std
NaHCOj3; the organic extracts were dried and evaporated under vacuum to give a crude
which was purified by Biotage flash cromathography eluting with CH:AcOEt=4:1 to afford
25  the title compound (400 mg) as a yellow solid.
T L.o.: CH:ACOEt 7:3, Rf=0.26.
C NMR (CDCl3): & (ppm) 10.45 (s, 1H); 8.15 (d, 1H); 8.07 (d, 1H); 7.89 (d, 1H); 6.95 (d, 1H).

Intermediate 21
30  7-[(methylamino)methyl]-1-benzofuran-§-carbonitrile

Intermediate 20 (180 mg) was suspended in dry MeOH (2 mlL) under a nitrogen
atmosphere and then methylamine 2.0M solution in MeOH (2.1 mL) was added. The
mixture was stirred at rt for 2h; then potassium boron hydride (84 mg) was added and the
35 solution waé stirred overnight. AcOEt was added and the solution was washed with
aqueous std NaHCOj3; the organic extracts were dried over and evaporated under vacuum
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20 heated and stirred at 140C for two days. An additional amunt of CuCN
(800 ng) was added and the m xture was stirred for further 4 h under these
conditions. AcOEt was added, the solution was filtered on a gooch and
washed three tines with agueous std NaHCO3; the organic extracts were dried
and evapoMdl ¥HAMEBr vacuumto give a crude which was PSUERHEEN95 Bi ot age
flash cromat hography eluting with CH AcOEt=4:1 to afford 25 the title
conmpound ( #0fivenaruds whichevdsparified byISCH chriritige t&bfdha G (itié: cdmpBied(126 mg) NVR
(coa 3): 8439{% 1q.45 (s, 1H); 8.15 (d, 1H); 8.07 (d, 1H; 7.89 (d, 1H);
6.95 (d, 1H5° 2 T &Fedi ate 21 30 '
7-f (et hy | BMRV@DG) N [dpnd)-AOr@E0 i W), 1165%s,cappas (s, i1H; 4.79 & MHHise(s22H). 180 ng)
was suspengﬁg Fi@%f“gry McOH (2 m-) under a nitrogen atnosphere and then
met hyl am né&" ( ‘olution in MeOH (2.1 m-) was added. The m xture was
stirreds at MSt{(ESHH): lz=18h@AHI0t assi um boron hydride (84 ng) was added and the
35 solution was stirred overnight. AcOEt was, added and the sol ution was
washed with aqueous std NaHCO3; the organic extracts were dried over and
evapor at ed 4 syum 38 WO 2004/ 099143 PCT/ EP2004/ 005005 to give a crude
whi ch was pu py SCX cartridge to afford the title conpound (176 ng)
as a whi t el$khydroxypthviidchenzofura aronitrites (s, 1H); 7.65 (s, 1H); 7.45 (s,
1H); 6.79 (s, 1H); 3.99 (s, 2H); 2.44 (s, 3H. 5 M5 (ES/+): nlz=187 [ MH]".
I tn_t er rrg@il a}r@ ta_%arrgd %&%ﬁdmﬁwz{mghmeh%&u@m;@fw?n@e iﬁﬁf TPHF'(BU mL),rﬁ%é@dl go nﬁ)
stirred sol ut} of , 5- bronmp- 1- benzof yr an- 7- car bal dehyde i n dr HE :
cool ed- at a6 ALTGREEAE0N FROGEReH: FIRYSHRORRSR PRYICS 5B S BRI, om He
3£ oM sgl i t ERO @'t1 (62 rl:‘;L)2\fA)aéEJI _é.ctidiaa cmapv]gise/\mi tad dewtich wayvists-mcm{agﬁ ihaz§|@éddiﬂbﬁ§d\é\/a§
stirred unge se condi or : en_agueous s e

d the ni g’(%rhetF aWP%E‘%‘@H’?ﬂ idii 9@6&@"@‘9 '%“"gﬁ‘ﬁf’?? exXAt r"ﬂ'grﬁc\@?% racts

re col | egpesl). Thé ehaaickx ey aemt @ikl dicd aclevapbatdd wndelcaurn taigige Whi ch

ot or a8 hef riHee R sk AR 89 HERM ohBtfordith, e Yoy GRS B
Rf =0. 2. NVEIqrODE! By coBpbumhiP25 m) ésa yallow)ail. 7.7 (s, 1 H): 7.6 (d, 1 H; 6.8

(d. 1 H: 38 ehachbeth, &0.4.M

NMR (CDClg); 8 (ppm) 7.8 (s, 1H); 7.7 (s, 1H); 7.6 (d, 1H); 6.8 (d, 1H); 5.4 (d, 1H); 2.2 (m,
1H); 1.6 (m, 3H});.

20
Intermediate 23
7-acetyl-1-benzofuran-5-carbonitrile

To a solution of intermediate 22 (225 mg) in DCM (3 mlL), Dess-Martin periodinane
25 Reagent (561 mg) was added and the mixture was stirred for 2h at rt under nitrogen
Q atmosphere. Aqueous sid NaHCO; was added, together with agueous 5% sodium
thiosulfate solution, and the resulting mixture was stirred for 20 min; then it was extracted
with DCM dried and evaporated under vacuum to give a crude which was purified by
Biotage flash chromatography eluting with CH:AcOEL = 9:1 fo afford the iitle compound
30 (200 mg) as pale yellow oil.
NMR (CDCls): & {ppm) 8.2 (s, 1H); 8.1 (s, 1H); 7.8 (s, 1H); 6.9 (s, 1H); 2.8 (s, 3H).

Intermediate 24
7-[1-(methylamino)ethyi]-1-benzofuran-5-carbonitrile

35 Intermediate 23 (197 mg) was suspended in dry MeOH (8 mL) under a nitrogen
atmosphere and then methylamine 2.0M solution in MeOH (2.7 ml) was added. The
mixture was stirred at rt ovemight; then potassium boron hydride (84 mg) was added and
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1 H; 1.6 (m 3H),;. 20 Internediate 23 7-acetyl-I|-benzofuran-5-carbonitri
le To a solution of internmediate 22 (225 ng) in DCM (3 nlL), Dess-Martin
peri odi nane 25 Reagent (561 ng) was added and the mi xture was stirred for
2h at rt under nitrogen C atnosphere. Aqueous std NaHCO3 was added,

t oget her WiOt20049=3us 5% sodi um t hi osul fate sol uti on, EAWEPHE4/PS8AS| ti ng

m xture was stirred for 20 mn; then it was extracted with DCM dried and

evapor at edthy I%dlaﬁon/ﬁﬁsustmeﬂ(at &ifMQhaW%tdﬂ%s‘é(HHédTat\W@ PR Mémdwéwrerrﬁ'v&i gpe flash
chr omat ogr ap to afford the t ound 30

(200 o) aSRrelor e Bt ST Esefing aduscip e oy Seraptepeb e 5. 1

H) ; t7h8I <(51 fntherl])ég&;c @ctr&ci(ssmeré. cgl)oecteﬂ &le(dsandi’et)d)ap?r?{relﬂ]tLgfdﬁﬁﬁho@bmrtﬁgw@-airu%e?) (107
o) v, SulERREY BifHeRy SCECER oD oflbe 2o komedipdra il iR ( hon
met hyl gﬁrnatnel 2.OM solution in MeOH (2.7 m-) was added. Tze ;nxtgre \3/23 nd
30 %ezo04w@§4%b?a&d¢ew8%§?@o%a§%M@ Fo A e A . or on.

VAt er was 2doléq 3H); 1065, (di 3o McOH was renoved by evaporation under vacuum
and the resulting aqueous phase was extracted wwth DCM the organic
extracts were collected, dried and evaporated under vacuumto give a crude

whi ch was p,&rr}_r% @$§y SCX cartridge to afford the title conpound (183 ng) as
a colourl e NI\/R(CDCIB) 8(pprr) 7.80 (s, 1 H,; 7.70 (s, 1 H; 7.55

(s, 1 19; E{sbromo-1-bepgofurantEwliethanoly); 2.30 (s, 3H); 1.45 (d, 3H).
Internmedi ate 25 10 145- brono- 1- benzofuran-7 yl |l et hanol

5- Br ono- 1- ©epshed-tubazofurairRaHARRNGR ( é@@&grﬁhs d@§o|\md3§a+y\fﬁ¢ (50 nfl!y ¥ind- tdE (50

m.) and to thi s, sol ution preV| ouslzﬂ co0 8C and under nitro

?ﬁ_rmsphere his SpIRYAN  RIEYPRSY! SRPIBY At sWdﬁflrdegeﬂ FMOBPIFre. e MY (2 4
) was s| pugneshed eebmidd1es.0hp somkiori nrormecm eﬁidrqmdmt_p w&armwlg dd@ed. BRC and

meneart U it o i B anbiic ARILE RURBT SRR * 0
added, the organic phase separated, washed with water and brine, and evaporated under
vacuum to give a crude which was purified by Biotage flash crorhathography eluting with
CH:AcOE=8:1 to afford the title compound (450 mg) as a yellow solid.

T..c.: CH:ACcOEt 1:1, R=0.70.

20
Intermediate 26

[1-(5-bromo-1-benzofuran-7-yllethylimethylamine

To a solution of intermediate 25 (450 mg) in CH.Cl, (8 mL), Dess-Martin periodinane
25 Reagent (800 mg) was added and the mixture was stirred for 1h at rt under nitrogen
Q atmosphere. Aqueous std NaHCOs was added, together with aqueous 5% sodium
thiosulfate solution, and the resulting mixture was stirred for 20 min; then it was extracted
with DCM dried and evaporated under vacuum to give the crude compound intermediate
[T.l.c.: CH:AcOEt = 7:3, Rf = 0.5 (detection with 2,4-dinitrophenylhydrazine)].
30 This compound intermediate (250 mg) was suspended in dry methanol (5 mL) under a
nitrogen atmosphere and then methylamine 2.0M solution in MeOH (2.6 ml) was added.
The mixture was stirred at rt for 1 h; then potassium boron hydride {84 mg) was added
and the solution was stirred at rt for 0.5 h. MeOH was removed by evaporation under
vacuum and the crude was purified by SCX cartridge to afford the fitle compound as a
35 paie yeliow oil (130 mg).
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vacuumto give a crude which was purified by Biotage flash cromathography

el uting vm'th CH AcCEt=9:1 to afford the title conpound (450 ng) as a yel |l ow
solid. T.l.c.: CH AcOEt 1:1, Rf=0.70. 20 Intermediate 26 f

1- (5- br ono- 1 benzof uran-7-yl)ethyl | met hyl am ne To a solution of internmediate
25 (450 ngYORPP46RY¢ 2 (8 ml), Dess-Martin periodinane PEVRRAKENE0FZ00 ny)
was added and the m xture was stirred for Ih at rt under nitrogen

at mospher e MSRRF oK 8V/512541966/00Has added, together with aqueous 5% sodi um
thiosulfate solution, and the resulting mxture was stirred for 20 mn; then
it was ext iaiprmedialg2/h DCM dried and evaporated under vacuumto give t he

crude conmpygtstoindf-haRsbfataR-7- by aﬁqﬁgh drobhidridef = 0.5 (detection

with 2, 4- disiirbheRneinbiaL Adrhaddhyd SolayaTarTipre mypTa) s rrg)
was suspended in dry nethanol (5 r¥1-) under a nltrggenﬂaﬁﬁ%@hﬁ')g@% hen

met hy| afi né@ BUegansgimaspigie;andNbes meiviamipe 2.0/ solytier in Me@lﬁb“@r&mh-b évaﬁlas
stirred at afed. ohelmkiurd W88 sPesRSS wmhﬁfrféﬂ PO AEIRELdr S hw)deV@% ded and

the solutio was renoved evaporati on

under vac @aﬂ?daﬁ'*mjs tﬁ‘ﬁéol’:‘F’%‘éa%@mSJP" 34 reip- W%U@%W?@B)éeﬁi)%ﬁt’%ﬂdd@ he
title ‘cowpemnaancaoc&ﬁ% alrﬁ_)wsl aaae@ltd difuted theEhirde; 4Pnddas QR4d Q)‘?&éléﬁthe

PCT/ EP2004/ 00500 MS S/ + nt er nedi at e
{ (5. br om- PRBBRIDRER 2 ookl iy ehi s par BURTES ) o ffor e

5- brommg1- Iawwﬁwmaazaoﬁrtb@b e (5 g) was suspended in dry MeOH (20 ni)
under 5 a nj n_att h t hen nmet hyl am ne 2. OM sol ution in MeOH
(16.7 m-)%@gdﬁ'%%iﬁgwﬁﬂre was stirred at rt for 1h; then potassium
boron hydride (1.79 g) was added and the solution was stirred for 30 mn.

MeOH was renoved by evaporation under vacuum and DCM (300 nL) was added to
dl(l ute the—‘&ﬁﬁ@@—lé&ml £} e was used to wash the organic phase and then HC

OM sol ut f@+CHIoredd ahﬁmaﬁhMemgmawi$35 m) to afford the 10 title
corrpound as a white solid (5 g). M5 (ES/+): m z=240, 242 [ MtH| +.
| nt er ndd@i aMetiB&ming EhChdloion-il Me@pht halLwyd hddsdy blsomtidry dfaehiorae
naphthalene-1-carbaldeyde (750 mg) in MeOH (20 ‘mL) under a Nitrogen atmosphere.
The mixture was stirred at rt, for 2 hours, then it was cooled to 0°C and potassium
borohydride (290 mg) was added. The mixture was stirred at 0°C for 2 hours, then it was
guenched with water and extracted with DCM. The organic layer was dried, concentrated

20  in vacuo and the residue purified on SCX-cartridge (loaded with DCM, washed with
MeOH, eluted with NH3 0.25M solution in MeOH, followed by MeOH). Solvent
evaporation gave the {itle compound (650 mg) as a yellow oil.

T.l.c.: AcOEt/MeOH 9:1, Rf=0.2 (detection with ninhydrine).

MS (ES/+): m/z=206 [M+HJ".
25

Y

Intermediate 29

[(3-Bromo-1-naphthalenylimethyllmethylamine

Methylamine 2M solution in MeOH (246 mbL) was added fo a solution of 3-bromo-
30 naphthalene-1-carbaldehyde (290 mg) in anhydrous MeOH (12 mL) under a Nitrogen

atmosphere and the solution was stirred af rt for 2 h. Potassium borohydride (100 mg) was

added at 0°Cand the resulting mixture was stirred at rt overnight, then it was cooled to 0°C

and quenched by adding water (15 mL) and extracted with DCM (3 x 15 mL). The combined

organic extracts were washed with brine, dried and concentrated in vacuo to give the litle
35 compound (288 mg) as a yellow oil.
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15 Methylam ne (2M solution in MeOH - 7 nL) was added to a sol ution of

3-chl oro- napht hal ene- 1-car bal deyde (750 ng) in MeOH (20 ni) under a

Ni t rogen atnosphere. The m xture was stirred at rt. for 2 hours, then it
was cooled to OC and potassium borohydride (290 ng) was added. The m xture
was stirr & 204/081430r 2 hours, then it was quenched wWRCH/ERIPU4{0034PT
extracted wwth DCM The organic |ayer was dried, concentrated 20 in vacuo
and the residu i 1) ! ed with DCM washed with -
McOH, el ut ?d%wﬁkﬁﬂf'\ldl)—%ﬂ%ﬁ{gl\/?f E‘f@éﬂﬂ%@ﬂﬂaﬂ ol l owed by McCOH). Sol vent
evapor at i oMYydRsE )t méz=260,1 252¢drdPund (650 ng) as a yellow oil. T.I.c.:
AcOEt I MeOH 9:1, Rf=02 (detection with ninhydrine). M (ES/+): m z=206

[ MEH] ' . 25 I.nt er redi %te 29 f(3-Brono-I|-napht hal enyl ) net hyl | net hyl am ne

Met hyl am n&@ﬁﬂﬁiﬁﬁé—ot nin MOH (2.46 nL) was added to a solution of 3-brono
30 naphthal4ememyi-2-aabhtiagnedsrborfiflleny) i n anhydrous MeOH (12 nl) under a

Ni trogen atnosphere. and the solution was stirred at rt for 2 h. Potassium
bor ohydride (100 ng) was added at OCand the resulting m xture was stirred

?rtL it gver rriowtqlagntohqaﬁ ;\ﬂ-(hydm?)nmmﬂ)gﬂi\dphtl‘ﬁ_ﬁ_éﬁembbrﬁmlér(ghﬁib) lhy adtydiong DEM er (15
and extr, e : cqQnbi n rgani ¢ extracts were
Whed w t I HEREMA hefodlhert. 5o Bl ks sRV AL R 8 NiFGER ARSIheRG Mo
conpound Cl(—l/ Zf&tim?)'niﬁgreawg{sagﬁm of tt.forﬂ?. Hd&s?thﬁ#/imﬁﬁgmtmﬁ%ﬁo%?ﬁﬁp%
T.l1.c.: C : =0, I N N Lne). ;
i 25500 908 ey o it PieBbhaR Rt by MO i flueol bR 511 o
To a sol ut imis). Tfe résiitryarimbdiyeriak eliredfon agditidmal thmtethbio itivasi dxizadted withy L300
hyd - y! i.odj . added
ndor o N £ . e Soriieh SBAY BeREle 3k o A SR G B B U
heur s t hen titls comasoudid (6.4 thohas b whtt@eIi5 m -) and 10 quenched by addi ng sodi um

t hi osul phatqg ( C@ I spolved in aqueous std NaHCO3 (5 nl). The resulting
m xture vvagq'sctcl%lrzl;ré\e gg'gd |"7¥i onal 15 min then it was extracted with Et20

(3 x 51AL) NM(Celmbpen) 0.8 6. d He& 25k $HWEMS (8iriHHuB.40 és. dbicePft datll in
vacuo to gi7\_/8%({,lqg); ﬁ.iédnﬁ 11:9_rrpound (96.4 ng) as a white solid.

MS (ES/+): miz=182 [M+H'.

Intermediate 31

20  4-[(Methylamino)methyl]-2-naphthalenecarbonitrile

Methylamine 2.0M solution in MeOH (1.06 ml) was added to a solution of intermediate 6 (96
mg) in anhydrous MeOH (10 mL) under a Nitrogen atmosphere and the solution was stirred
at rt for 2 h. Potassium borohydride (43.0 nig) was added at 0°C and the resulting mixture
_ 25 was stirred at rt overnight, then it was cooled to 0°C and quenched by adding water (5 mL)
(_ _ and extracted with DCM (3 x 5 mL). The combined organic extracts were washed with brine,
dried and concentrated in vacuo. The residue was purified by SCX-cartridge (loaded with
MeOH, washed with MeOH, eluted with NH3 0.25 M in MeOH) to give the itle compound
(79.5 mg) as a yellow oil.
30  T.c.: DCM/MeOH 8:2, Rf=0.61 (detection with ninhydrine).
MS (ES/+): m/z=197 [M+HJ".

Intermediate 32
1.1-dimethvlethyl 4-(1,3-benzodioxol-5-yi)-4-(2.2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl}-
35 1-piperidinecarboxylate
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l.c: CH AcOEt 6:4, R=0.7. 15 NWR (CDCI 3): S(ppm 10.40 (s, 1H); 9.25 (d,
H); 8.45 (s, 1H); 8.10 (s, 1H); 8.00 (d, 1H); 7.85 (t, 1H); 7.75 (m 1H).
ES/+): mz=182 [ MtH]' Internmediate 31 20

Met hvl am no) net hyl | - 2 napht hal enecar bonitrile - m ne

tion iWMO 94306 m-) was added to a sol ution of ?‘%ﬁ@zﬁ'ﬁ‘éﬂﬂsﬂ’% 6 (96
ng) I n anhydrous MeOH (10 m -) under a N trogen atnosphere and the sol ution
was stirredA salutipn of brofndal, 3 Betasimixele(hot ah.ydrértﬂgdrod@THF@)nL\)\msdmdd at 0C

0. 0C ant_ ot nauPrtil e edfERuht bl Tood gl S enbfiE 3y 1o 55 5

m.). The coamhydMSo'thjérﬂZE mkl neder sa Mrogemmesbhmet H‘hbrmxxture refiuxed ftanﬁb

S L e T i e T R R

title co&poﬁmthy(ewl 54+ @3-dm@t@vl»¢@kdi@wb$ ‘Hiox305-Ylidene)-1-pipendinesarhoByldte & =0. 61
(detection %ﬁ pPEY 8l 8351 mdfn bilafous THFZ(E L) bMudusty 'BLIES BPSHfer2 1

-d hvl
4 (15 enssiitgsn sEagaphers. The mixireenelonsddo wags b r acd efimsdah 28:Cricr 255
1-pi peri di n?ﬁ@m&'@ésetréa%ed\/\!at%&ﬂo%%%moﬁgpgﬁ? ge‘?@%m ptfn fp of

5-bronp- 1, 3- benzodi oxol e ) I n anhydr ous

into a suspanbesiacdad Wi rf@Qﬁj i) rcﬁﬁ“h@gd (mlwraéﬁdwﬁ@\/w@%ﬁﬁﬁ-aﬁ@doﬂnd odi ne
in anh @jr ObﬁlcEHFatéc? uﬁdéﬁvabuﬁﬁ‘ dfe Rsiblid JJVQQ ﬁﬂnfﬂi rﬂ}%&%ﬁ@ flas Ehrbn ﬁfay

U)-h
——h
c—~

refluxed f then it was allowed to'cool "to it and adde
drop-wi se t@*ﬂAﬁ@ﬁi%?)éOSfVeiheliﬂwm&éwm@ @) as a white foam.

4- (2, 2-di rretrwlcﬁ/ﬁ:cshtMORLo%zdm%afbnﬁwmlMQ 92.1 pi peri di necarboxyl ate (1
g) and copper_ jodi de i n anhydrous 15 m-) previously cooled to

0C under awﬁﬁEﬁbdeW’Zaﬁ%%% The mixture was allowed to warmto it and
sti-rred at 23C for 2 h. The mxture was treated with aqueous std NH4C

sol ution and aqueous NH4CH (1 m -) and extracted with AcCEt The conbi ned

or gani cigéxt Felbvmgvﬁae eame [prazetivrd deseribed fatirderi@dimtndd mteraieddtadd) 4, ¥386um The
resi due wasgpikbicf ?ﬁ? %y Bi otage flash chromatography (CH AcOEt 8:2) to give
the title corrpounc? 9 0 ng) as a white foam T.l.c.: CH AcCEt 1:1, Rf=0.52
(detection with ninhydrine).

Intermediate 33
1,1-dimethylethyl 4-(2.2-dimethyl-4.6-dioxo-1,3-dioxan-5-
20 (methyloxyiphenyll-1-piperidinecarboxylate

3-fluoro-4-

Staring from 4-bromo-2-flucro-1-(methyloxy)benzene (6 g) and using 1,1-dimethylethyl 4-
(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-ylidene)-1-piperidinecarboxylate (4 g), 700 mg of the
title compound were obtained.

25 Tlc.: CH:AcOEt 1:1, Rf=0.41 (detedion with ninhydrine).
{C ' MS (ES/-): m/z=450 [M-H]"

Intermediate 34
1,1-dimethylethyl 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl)-4-(3-fluoro-4-
30 meihylphenyl)-'l-gigeridinegﬂyxylate
By adding (3-fluoro-4-methylphenyl)magnesiumbromide 0.5M solution in THF (24.6 mL )
and starting from 1,1-dimethylethyl 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-ylidene)-1-
piperidinecarboxylate (2 g), 3.12 g of the title compound as a yellow foam were obiained
without any chromatographic purification.
35 MS (ES/): miz=434 [M-HT.
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M5 (ES/+): m z=470 [M:Na] *. 15 Foll owi ng the sane procedure described for

I nternmedi ate 32, internediate 33, 34, 35, 36, 37 were obtained.

I nternmedi ate 33 1, 1-di net hyl et hyl

442, 2- di net hvl - 4, 6- di oxo- 1. 3-di oxan-5-yl|-4-13-fl uoro-4- 20

(rret hyl OX\?‘}(M%WQ?S'F“I pi peri di necarboxyl ate Staring fromCT/EP2004/605605

4- br onp- 2-f | uor o- 1- (nethyloxy)benzene (6 g) and using 1, 1-di net hyl et hyl 4-
(2, 2-di net p#’"ﬁidﬂ@b x0- 1, 3-di oxan- 5-yl i dene) - 1- pi peri di necarboxylate (4 g),
700 ng of ound vvere obt ai ned. 25 T.l1.c.: CH AcOEt 1:1,

Rf =0. 41 ( dAdldimetlyylethy l Hipnpthyied -3 il 4=k Endtivlbiky)phereiredi at e

34 1 1-di Wﬁ%rﬂﬁﬂiﬁdarboxylate _
4- (2. 2-di methvl- | oxo-T, 3-di oxan-5-vt)-4-(3-fluoro-4- 30

met hyl phenvl ) -1 - pi peri di necar boxvl at e By addi ng
( 3- f | uo% o- By reeitimg| [BH{mwihylory)pmeryi]madnresiuinbeonad® 0. 3W Istiuticenini THA KE n{l2 afd ML )

and starti o] dj I .
4- (2, 2-di rregt@ﬁfn*;J mf%mél O{)((‘T)”a Wh)ﬁ&ﬁ% 4é22d"-89th¥|54 Q—dtoxo 6@rd'%aﬂ"5' IEP%’B%NFate (2
g), 3.12 gplﬁﬁﬂfilfﬂﬁ@atwletedélﬂﬂ)mhcYTgsngaofy umgmmmdmeeegﬁamemwdhomﬂnhout any
PCT/ EP2004, O P e, 38 1 Lo ft vl thul o oo D99
4-(2, 2-di n@%ﬁggp Wﬁ‘f@iﬁ *3- di oxan-5-v1) -4-(4-(methyl oxv) phenvl | -
1- pi pet@ di necar boxvl ate 5 By addi ng [ 4-(nethyl oxy) phenyl ] magnesi unbr om de
0. 5M sol ut Qer-éIEE(G m. ) and starting from1,1-dinethylethyl

i 7 t’ -ti oxo- 1, 3 d| oxan-5-yl i dene) - 1 pi er| dllnecar bo>1<)él ate
RELNVIetn o L, SR i NAGYHER DY E = . s -
' GRS/ -): mz 432[|\/H—I] 10 Intermedi ate 36

1/1-di met hvlet v
yI) - 4- (2 2-di net hvl - 4, 6 dIOXO 1. 3- di oxan-5- vII-l pi peridinecarboxylate
Starting from 5-bromo-2,3-dihydro-1-benzofuran (2.98 g} and using 1,1-dimethylethy! 4-

(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-ylidene)-1-piperidinecarboxylate (1 g), 2 g of the title
compound were obtained without any chromatographic purification.
HPLC {walk-up}): tz= 5.02 min.

20 Intermediate 37
1,1-dimethviethyl 4-(1-benzofuran-5-

piperidinecarboxylate

Starting from 5-bromo-1-benzofuran (824 mg) and using 1,1-dimethylethyl 4-(2,2-
25 dimethyl-4,6-dioxo-1,3-dioxan-5-ylidene)-1-piperidinecarboxylate (1 g), 940 mg of the litle
compound were obtained without any chromatographic purification.
C HPLC (walk-up): tz= 5.023min.

Intermediate 38
30 1,-dimethylethyl 4-(3-cvanophenyl)-4-(2,2-dimethyi-4.6-dioxo-1,3-dioxan-5-
yl)-1-piperidinecarboxylate
A solution of 2-bromopropane 1.0M solution in THF (4.7 mL) in anhydrous THF (30 mL)
was dropped into a suspension of magnesium tuming (1.46 g) and in anhydrous THF (20
mL) under a Nitrogen atmosphere. The mixture refluxed for 45 min, then it was aliowed to
35 cool fo rt and added drop-wise to a mixture of 3-iodobenzonittile (2.11 g) in dry THF {20
mL) previously cooled at ~40°C under a nitrogen atmosphere. After stiring for 1 h under
these conditions, a portion (6.5 mL) of the solution was dropped over 1,1-dimethylethyt 4-
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15 Starting from 5-brono-2, 3-di hydro-1|-benzofuran (2.98 g) and using

1, 1-di net hyl et hyl 4-

(2, 2-di net hyl - 4, 6-di oxo- 1, 3-di oxan-5-yl i dene) - 1- pi peri di necar boxyl ate (1 g),
2 gof the title conpound were obtained wi thout any chromat ographic

puri fi cat worgooddRbasz(wal k-up): tR= 5.02 min. 20 | nter mPdir&P003/805005

1.1-di net hvl et hvl 4- (1 benzofuran 5

VI)-4-(2,2-di mathvlj 0-1,3-djo pi peri di necar boxyl at e
Starting fPenfiBelp ﬁ@di ﬂee%%ep@rhﬂvko@za) h@)oea aeqagbqwatf 1{74P gl | @bty |

4- (2, 2- 25cdipaeidaide ¢26-rok)o canhy@ook THENE-HL) prewedshi cpoleetd dtmepashexy! at e

(1 g), 940 0 obt al ne | t.hout
chr omat ogrQEﬁg %M&Pﬁ%étﬁ&ﬁx@%wwgﬁﬁ WBW pot&%?%@?rﬁt#% fPFli"éﬂ'fEdi ate
38 30 1, 1- iﬂhermimewah\iﬂeated with agqueous std NH4CI solution and extracted with AcOEt .The
4- (3-cy ”0%1126' &ié v, - i
vl)-1- p?pe %%adz:a@gole%r l}é‘%oﬂét%t%]q%?&%n%F gnn%gfr?%%gr'{gdﬁrv %’%Itou '?l%n I n
THE (4.7 nihefitie gorapound {9 §l EWRE®fA#™  was dropped into a suspension of
nmagnesi um g/ (BERY n/d=426 [H[and i n anhydrous THE (20 nl) under a Nitrogen
at nosphere. The m xture refluxed for 45 mn, then it was allowed to 35 cool
to it and added drop W se to a mxture of 3-iodobenzonitrile (2.11 g) in dry
THE (20 nintermesate 68 Iy cooI ed at -40C under a nitrogen atnosphere. After
Stil‘l‘ilﬁgf _ X SthuBlasRAL G . i tsolutlon
was dr oppet—ove ' y yi— 4= 24 WO 20041099143 PCI7 £EP20047 005005
(2, 2-di net 8id- 4, 6- d| 0Xxo0- 1 3-di oxan-5-yl i dene) - 1- pi peri di necar boxyl ate (700
{rg) Ognd dc:&mgmrﬁ eih@éemédiata ﬂqhzw ﬁlgéiﬂﬂa’-féé@tﬁ?oﬁg‘(ﬁo(rﬂlg Hhd )vaﬂ@r@w mu;sw%coolt ed
o] undey a | Ni e e mx warmto r
apd stirrefeaigd %@fﬁ g ’%E%TE’”PS 16‘{'?8 WUQ?QJP”@SV#QW?&F% Wﬂ"-‘é eFPIG 4

Cl sol uphase ward seperatad.t St agddoud\pbise Wae dnidifisdbionett-3oaighekicacted: witict s wer e
col | ected, ﬁi?)q oncentrated under vacuumto give. the title conpound
(1.9 1i§asA(a(§{(5\/\ﬁ?’t‘e foam MS (ES/-): miz=427 [MH". Internediate 39 10
(4- (1 3 befb® aproiioed srganip-phages) werediriestang) eonpent nogekb iy giye thepergde i di nyl )
acetic acwﬁlcﬁ\w%éhw&i 8 BibRb6 fiEstérambtograph EutiFE with CHABGEESNAa: )& 1) ,
and wat er L

gzve the titl comgound (310 mg) as a yeliow oil .
T.l.c.: CH:AcOEt=1:1, Rf=0.25 (detection with ninhydrine}).
20  MS (ES/-): mfz=362 [M-HI"

Following the same procedure described for intermediate 39, intermediates 40 and 41
were obtained.

25 Intermediate 40
1-{[(1,1-dimethylethyl)oxylcarbonyl}-4-[3-fluoro-4-(methyloxy)phenyl]-4-
( piperidinyllacetic acid
Starting from intermediate 33 (800 mg), 620 mg of the title compound were obtained.
T.l.c.: CH:AcOEt=1:1, Rf=0.13 (detection with ninhydrine).
30  MS (ES/H): m/z=366 [M-H]" '

Intermediate 41
[1-{[(1,1-dimethyl ethyl}o:_ty_}carbonyl}-4-(3-ﬂuoro-4-methvlphenvl) -4-
piperidinyljacetic acid

35  Starting from intermediate 34 (3.12 g) , 1.78 g of the title compound were obtained.
T.l.c.; CH:ACOEt 1:1, Rf=0.13 (detection with ninhydrine).
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heated to 102C for 72 hours. The solution was allowed to cool to it and the
organi ¢ phase was separated. The aqueous phase was acidified to pH=3 and
extracted with 15 AcOEt (2x100 nl). The conbi ned organi ¢ phases were dried
and concentrated in vacuo to give the crude which was purified by Biotage
flash cronrpdemieiys (elution with CH AcOEt=9:1 to 1:1) g@/E®oiamotde title
conpound (310 ng) as a yellowoil . T.l.c.: CH AcCEt=1:1, Rf=0.25 (detection
wi th ninhydrine). 20 Ms (ES/-): mz=362 [MH"' Follow ng the sane procedure
descri bed NMR (CREsINS (pat)e. BO(L, 1iH)t B028.86 dhcZH)AB6A G, 2H); 5T (bt, 8H);269éx. 25

I nt er nedi a

fl-0(1.1- d?n%'?%\?l (Satgl-\!)l %gg\ﬁdcglr_' (;ng);ll(i 22”'f1346f(lsu%i_rl)o 4- (et hvl oxv) phenvi | - 4-

pi peridinvl}acetic acid Starting frominternediate 33 (800 rrg) 620 ng of
the title mmumemre obt ai ned T.1.c.: CH AcCEt=1: 1 ~Rf=0.13 (detection
wi th ni phyd s
- di met hv| et X ; ’ AL EHPYE

pi peri di nylat:ldcetlc acid 35 Startl ng from [ nternedl ate 34 (3.12g) , 1.78 ¢

f the titl

Ctet oot on RIS H“%r‘r‘*%ﬁ@é’?%?%”’%m A AUy G DR

( CDC13) : 6p(oﬁﬁsiﬁed7bymlcman§H§radlatmzat615§ C (faf 12m)in (2 cggleg)bdhe spjptiogway (bt ,
2H) 2.59 ( glowedtdh cocﬂ t@ﬁ, thé orgahibphdsedwas RParatdd andlevBdorbied uRderbhacudn. 46 (s,

(1 (¢ (103 BPeeRi wat pianciscobed Fsomisire ol GHELGET G Loy SIS AR MNEGH BB i i ny! 2

acetic achaddedl; thexaqueoupphasetversneegaated ainl W&D8d @igiiniwithCHERDeMANEhdrbit )

and vater (ZeolS, SHRCERPELAMCT ORNE. THEATAN! BRodt wdDAfed Gh 12 T 1

(2 cycl es) i'on ‘was |'owed to c00 gani c phase was
ar at ed aweew%maéwmtheww f@ﬂ)@é@“ﬁé@"b@éﬁ dli.ssolved in a

xture of N@-(E@;Qﬁg_mggmﬂaqueous 1.0 M NaOH was added; the aqueous phase
was sepgrated and washed again with CH Et20=1:1. Then it

Following the same procedure described for intermediate 42, intermediates 43, 44, 45
were obiained.

Intermediate 43
20 (4~(2,3-dihydro-1 -benzoftjran-s-yl)-‘l-{[{1,1-dimethylethyl[oxﬂcarbonyl}-tt-
piperidinyl)acetic acid
Starting from intermediate 36 (2 g), 630 mg of the title compound were obtained as a
yellow foam.
NMR (CDCl): & (ppm) 7.17 (d, 1H); 7.06 (dd, 1H); 6.75 (d, 1H); 4.57 (m, 2H); 3.67 (bd,
25  2H); 3.21 (m, 2H);3.16 (bd, 2H}); 2.57 (s, 2H); 2.25 (bd, 2H); 1.89 (m, 2H); 1.46 (s, OH).

(\, Intermediate 44

{4-(1-benzofuran-5-yN)-1-{[{1.1-dimethylethvi)oxylcarbonyl}-4-piperidinyllacetic acid
Starting from intermediate 37 (940 mg), 170 mg of the title compound were obtained as a

30  yellow-brown foam .
MS (ES/-): mfz=358 [M-HJ"

Intermediate 45

(4-(3-cyanophenyh-1-{[(1,1-dimethylethyl}oxy]carbonyl}-4-piperidinyl)acetic acid
35  Starling from intermediate 38 (1.2 mg), 263 mg of the title compound were obtained as a

yellow oil .
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was acidified to pH=5 and exctracted with AcOEt. The organi c phase was dried
and concentrated in vacuo to give the title conpound (262 ng) as a yell ow

brown oil . M5 (ES/-): mz=348 (MH" 15 Follow ng the same procedure
described for internediate 42, internedi ates 43, 44, 45 were obtai ned.
| nt er medi ¥M:2084095p13 PCT/EP2004/003005

(4-(2, 3-di hydro-1| - benzof uran- 5- yI) 1-(f (1, 1-di net hyl et hyl | oxvl carbonvl) - 4-

pi peri di nyQage c | AOq4dn0 t f the
i Ere comnmeelericiges fomids @t 2E2) tP A S TR e B
(d, 1H): 73-88{miaH):RH7 (se2i5224 (dmidH): hOBme )i 247 (5. 9F87 (bd, 25 2H): 3.21
(m 2H).3.16 (bd, 2H): 2.57 (s, 2H): 2.25 (bd, 2H): 1.89 (m 2H): 1.46 (s,
9H). C Intgrnediate 44 (4-(1-benzofuran-5-yl)-I-

f(1.1-di neﬁ%ﬂllﬁﬂ%tﬁﬁéxw carbonyl } - 4- pi peri di nyl )acetic acid Starting from
i nt er neii apleer@me@wybd2-ethenyl-3-0x0%3, odibydme-t(2H)-eyridimpadimotete e obt ai ned as a
30 yel | ow &{rosihylbxgpyridivis (@E8/g) wasndissoBE® i dry HIHE, (100 ntle atredirdeea 48rogen

scva SL S A s ALY SRR bl o AT b RS <

conpound \A@L)awabaddetbd‘oamsa Theal thewibdire. waasa:omdmem‘ﬁg S YinyChagRsdod/ 005005

1Ty 3. capBibe BFleohbl ot e tsdihy) g b anc i os 2 aPousty M ol
2|-|) 11017 as adplgd andrinemige amas alleval tp iwarmy Rovest Thl mixture was stirred for 1 h and
2- ethenvl - Rt drfindl hade gvraz;,(s%ﬁ%r %wgm%%c\ﬁlﬁpsgwoaé S HakieBl oroRRLpY T i di ne

(4.52 g) wa | SSO under a nitrogen
at hnmospher @jed ansdcencepiraled gndestvapiemjo give fa crupe sihichoras Pgitigd @Y(ElomQ?rL) in

dry THE ( 7%shrér0r)lat%@'aﬁf@€emtlgﬁ QRH‘WACJQQTS ﬁ)% gffdﬁl qﬁ&%@%ﬁ% b) - 78C,

apd vinyl magnesium bromde 1.OMsolution in d”” After
stirring f@tPaevelgwedus 10% HO 10 was added and the nxture was allowed to

war mt g5 1t Ms RS/ aiizHpss Whegstirred for 1 h and

Intermediate 47
1,1-dimethylethyl 2-ethenyl-4-oxo-3,4-dihydro-1(2H)-pyridinecarboxylate
To a solution of intermediate 46 (5.3 g) in MeOH (100 mL), at 0°C and under a nitrogen
20  athmosphere, sodium methoxide (1.71g) was added and the mixture was allowed to warm
to rt. After stirring for 1h, MeOH was removed by evaporation and the residue was
dissolved in CH;CN (100 mi); di-t-butyl-dicarbonate (7.0 g} and dimethylamminopyridine
(4.18 g) were added. The mixture was stirred for 1h and then CH;CN was removed by
evaporation and AcOEt (400 mL) was added, washed with water, with brine, dried and
25 concentrated under vacuum to give the crude which was purified by Biotage flash
- chromatography {elution with CH:AcOE#=8:2) to afford the title compound (4.3 g) as a

- yellow oil. _

T.l.c.: CH/ACOEt 7:3, Rf=0.41 (detection with ninhydrine).
MS (ES/+): m/z=168 [M-t-but+ HJ'.

30
Intfermediate 48
1,1-dimethylethyl 2-ethenyl-4-oxo-1-piperidinecarboxylate
To a solution of intermediate 47 (400 mg) in dry THF (8 mL), ), cooled at -78°C and under
a nitrogen athmosphere, L-selecride 1.0M solution in THF (2.7 mL) was added. After

35  stirring under these conditions for 20 min, water (20 mL) and brine were added (10 mL)
and the aqueous phase was extracted with AcOEt (3x 50 mL). The organic phase was
then dried and concentrated under vacuum to give the crude which was purified by flash
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then the organi c phase was separated, washed with agueous std NaHCO3r with
brine, dried and concentrated under vacuumto give the crude which was
purified by Biotage flash cromathography (elution with CH AcCEt=75:25) to
afford the title conpound (8.7 g) as pale yellowoil. 15 M5 (ES/+): nfz=258
[ MEH] ' . W24t e 47 1, 1-di net hvl et hvl PCT/EP2004/00500

2- et henvl - 4- oxo- 3, 4-di hvdr o- 1( 2H) - pyri di necar boxvl ate To a sol uti on of

at hrospner & snurepiat i BT AR oo Hadalte BB AILNIER S ovea

to warm t§elow ollaft er stirring for 1h, MeOH was renoved by evaporation and
the resi du&'!wEH;’MGML’/W—OW@é%@%r(\ﬂqmmﬂy)jnn i-t-butyl-dicarbonate (7.0 g)

and dinmeth I g) were adde The m xture was stirred for
1 h and th&é‘g%él\%g%@&?ﬁg‘&dwﬁa evapor ati on and AcCOEt (400 m-) was
added, f%ashed with water, with br| ne, dried and 25 concentrated under vacuum

to give t hgesfmisiBatetigch was purified by Biotage flash chromatography
(elutlonv\ﬂ‘ﬁ_a ; =8:2) to affordthetltle corrpound 439) as a
yel | ow oi | 1, tydimethylethy 442 3 -4 . 2 onp2rmethiyledy

(ZES{ ;]r) lrﬂprp?eﬁi&tr[e%traéel-l] | go I Int;arms\dl ate 48t 1, 1- :c met tth et th .
et henv 0X0 | peri rboxvl at e iQn _q er.ne

(400 o) 1 100 §o1ieR Re2prdmeR Ogifrtiect o dofe Wninrene) (2 DB atap

at hrmsﬁﬂer (a'LQOL rele)l. esmimgeiuin CGMetaté ufiiong) nartiHA, (-Bimethylethyl wasnallddddxoAft er 35
stirring u r re
added (10 Eﬁ@ﬁ%{ﬁé}%&ﬁ*é‘f’?gd@ﬁ”ﬁié%fgdﬁsmg;‘%r't‘é@ﬁ%&s( éﬁfegt%&f% hetfellc)

or gani ¢ phé@@fwfa@s TeNpRYg dﬁmegap%@ndﬁwéémquaméa affpiddhe {ite oempauad 4296 b he
crude whi cbsn@alewémwsa]d by flash 47 WD 2004/099143 PCT/ EP2004/ 005005

chromat ogr 0 C ford the title conpound (273
ng) as a 32 g&f%ﬁét—f}s %??Eﬁwzﬁn%hy‘%f]ab 47 (detection with
ni nhydﬁﬁneMS(EISE'(lESF%ZIMMNO [Mt-but, +H +. 5

MS (ES/-): m/z=338 [M-H]".

Intermediate 50

1,1-dimethytethyl 4-(2 2-dimethyi-4,6-dioxo-1,3-dioxan-5-ylidene)-2-ethenyl-1-
20 piperidinecarboxylate

A round bottom flask was charged with 1,1-dimethylethyl 2-ethenyl-4-oxo-1-

piperidinecarboxylate (1.22 g), 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid) (770 -

mg), amimonium acetate (74 mg) in anhydrous toluene {3 ml.). The mixture was stirred for

18 h at rt then the organic solution was dried and concentrated under vacuum to afford
25  thetitle compound (1.68 g) as a yellow solid. ‘
MS (ES/-): m/z=350 [M-HT".
{ HPLC (walk-up): tx= 5.48 min.

Intermediate 51 and 52

30  14-dimethylethyl 4-(2,2~dimethyl-4.6-dioxo-1,3-dioxan-5-yl}-4-(4-fluorophenyl}-2-
methyl-1-piperidinecarboxylate {Intermediate 51 - anti isomer}

1,1-dimethvlethyl 4-{2 2-dimethyl-4.6-dioxo-1,3-dioxan-5-
methyl-1-piperidinecarboxvylate (Intermediate 52 - syn isomer)
A 4-fluorophenyl magnesium bromide 1M solution in THF (6.5 mL) was added drop-wise

35 to a mixture of intermediate 49 (4.5 g) and copper iodide (750 mg) in anhydrous THF (45
mL) previously cooled to 8°C under a Nitrogen atmosphere. The mixture was stirred under
these conditions for 15 min and then allowed to warm to rt and stirred at 23°C for 1 h. The

-4
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I nternedi ate 49 1, 1-di net hvl et hvl

4- (2, 2-di net hvl - 4, 6-di oxo- 1. 3-di oxan- 5-vl i dene) - 2- net hyl - 1- \
pi peri di necarboxylate To a solution of 2,2-dinethyl-1, 3-di oxane-4, 6-di one
(Meldrums acid) (12.8 g) in MeOH 10 (190 ni), ammonium acetate (1.4 g) and

1, 1-di et hyl et hyl 2-net hyl - 4- oxo- 1- pi peri di necar boxyl re added.
The sol ut Wor0WE99d8i rred at rt for 36 h, then MOH mgéf/g&%ogtg@g%\ge

evapor ati on under vacuumto afford the title conpound (29.6 g) as a pale

K/El l((éVSV/ S;)| bkturd \gbs Qoole&l\itad d*@QEéa‘i%d With Eﬁue@:u@@td(mbﬁmlﬁ éﬁdté&u&bdﬁmml@ e), 15
+ Z=

1- di net hvl (eﬁi O 461%'(: 5‘%%?%” ezfa%mé'i'%&%"dlg@ ?f&?ﬁl‘ghh%sev‘("?%gﬁ efl ‘@‘?‘henyl

- 20 pi perA@?E’téaarﬁlﬁouMl ‘Aheecombinsdrudganist exdracts Ims&caﬂadett,hhte@edenhiatﬁ@ and

1, 1-di net

b 30 Sl JRbE e 1t SR AR SRS Sy,

acet at & (7&%05%9 iﬁ%]@d@lé’“’?&\‘% s 5tHé gF & M@quﬂl R for 18

h at rt tf‘l(ﬂmgtd)@s@r}g&jwﬁoiﬁ{@%ﬁtﬂqlmemadém@d adigllow@ncent rat ed under vacuumto
afford 25 the title conpound (1.68 g) as a yellow solid.. M5 (ES/-): m

| z=350 [ M H] - HPLC (wal k-up): tR=5.48 min. Intermediate 51 and 52 30
di met hiatermediate 51:

2-di ”ﬁPt‘(‘_’.‘kwék—ﬁ F't@@oalm% di oxan- 5- vI) 4 (4-f1 uorophenvl) 2-
1-piperid arbox (I.nterned

| - 51

)é, Het i qula 6 (ppm)y?' 24 (dd 2H); 6.99 (t 2H) 3.91 (m 1H) 385 (m )H), 3.65 (s,
2, 2- di MENI.Lth, BHY R@ER.80 @, dHN BT (8; 3H) 1.99 (<} oRh;uaraoahsHy §.p1 Zs, 3H).

hyI -1 - ﬁz%/d)l @ %éQﬂﬁrﬂ]'ate (Internmediate 52 - syn i somer)

quorgﬂﬁ % St bromde 1 Msolution in THE (6.5 nL) was added
drop-wise” 35 to a mxture of internediate 49 (4.5 g) and copper iodide (750
n@ I n anhytlrRiddiafdB2.(45 nL) previously cooled to OC under a Nitrogen

at

nmospher e_IEI mxture was stirred under these conditions for 15 mn and
then al¥ owdL gw@Tme fR5 843 WRd stirred at 23C for | h. The 48 WD
2004/ 0991 4RMRQUIERI 00495085 (dd, 2H); 7.06 (t, 2H); 4.42 (m, 1H); 4.01 (dt, TH); 3.25 (s,
1H); 2.96 {dm, 1H); 2.88 (t, TH): 2.79 (dt, 1H); 2.25 (dd, 1H); 1.95 (id, 1H); 1.53 (s, 3H);
1.44 (s, SH); 0.97 (s, 3H): 0.63 (d, 3H).
MS (ES/-). miz=434 [M-HJ.
20
Following the same procedure described for intermediate 51 and 52, intermediates 53, 54
and 55, 56 were obtained.

1,1-
4- (2
nmet h
1, 1-
(
t
4-

4-
me
A

Intermediate 53 and 54
25  1,1-dimethylethyi 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl)-2-methyl-4-phenyi-1-
piperidinecarboxylate (Intermediate 53 - anti isomen)
Q 1,1-dimethylethyl 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl)-2-methyl-4-phenyl-1-
} piperidinecarboxylate (Intermediate 54- syn isomer)
Starting from phenylmagnesium bromide 1.0M solution in THF (26.5 mL ) and using
30 intermediate 49 (4.5 g), 610 mg of the tile compound 53 and 495 mg of the tifle
compound 54 were obtained characterized as follows:

Intermediate 53:
HPLC (walk-up): tz= 6.05 min.
35 NMR (CDCs): 6 (ppm) 7.20-7.32 (m, 5H); 3.88 (m, 2H); 3.67 (s, 1H); 3.23 (m, 1H); 2.30-
2.50 (m, 4H); 1.52 (s, 3H); 1.28 (s, SH); 1.25 (d, 3H); 0.85 (s, 3H).
MS (ES/-): mfz=416 [M-HT.
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m xture was cooled to 0C, treated wth aqueous std NH4ClI (40 nL) and aqueous
NHAOH (10 nL); THE was renoved by evaporation and the organi c phase was
extracted with AcOEt (3 x 60 nL). The conbi ned organic extracts were
coll ected, dried over Na2SO4 and concentrated under vacuum The residue was
purified BKOI004819143hr omat ography 5 (CH AcOEt 9:1 to 7: ICHEP2HHP8S00he titl e
conpounds 51 (925 ng) as a yellow oil and 52 (1.89 g) as a yellow solid
whi ch were characterized as follows: Internediate 51. HPLC (wal k-up): tR=
6.08 mn. 10 NVR (CDCI3): b (ppm 7.24 (dd, 2H); 6.99 (t, 2H); 3.91 (m 1H);
3.85 (m 1}%@ 1H; 3.2 (m 1H); 2.25-2.50 (m 4H); 1.55 (s, 3H);
1.29 (s, 9Hm; L(pi _g%anﬁ n01 (s, 3H. M (ES/-): mz=434 [MH". C
Interrredlate 52 15 "HPL K- 2p 23 min. NVR (CDCI3): 6 (ppm 733
(dd, 2H); l\@%(@?ch)zﬁ)(fmm 420¢78 sz)SHM‘léﬁ (matH); 897, (0§ 3B 32 (s, tHY) 295 9
(dm  1Hp; Zdr881H)} 2.8k 1HR. 27O (dtdH); 2121)(,dd2112)61(9310ttd JIH) 14]6%53H§ anfﬁaﬂél 53
Z_

EE/H—I]?”—D 2@@3#3%%‘?15& Cth Zlm(asprgclzzdu(r)etsgeggrl bed for intermediate 51 and

52, internb &SEY o274 B4M-dhd 55, 56 were obtained. Internediate 53 and 54
25 1. 1-di net hyl et hvi

4- (2, 2-di et hyl -4, 6-di oxo-1. 3-di oxan-5-yl)-2-net hyl - 4- phenyl -

pi peri di nekyeingdiateSs and56er nedi ate 53 - anti isomer) C 1, 1-di net hyl et hyl
4- (2, 2-di met hyl - 4, 6-di oxo- 1. 3-di oxan-5-vl)-2-net hyl - 4- phenyl - 1-

pi per i ddnedaArdimottivadthyl | nt er ned[ﬂ-ﬁm%hylg@dimﬁ-ﬁloﬁhﬂsw y2refhient-4-(4-
phenyl magn ) ' (V] J gl d using 30

i nternedi a S e and 495 ng of the
title corrpound 54 v¥ere obt ai ned char act erl zed a1s foll mgrs | nt er nledl ate 53:

3H),

1.52 (s,

&AM

15 using intermediate 50 (260 mg), 60 mg of the title compound 55 and 8 mg of the title
compound 56 were obtained characterized as follows:

Intermediate 55:

NMR (CDClg): © (ppm) 7.27 (dd, 2H); 6.98 (t, 2H); 6.14 (ddd, 1H); 5.17 (dd, 1H); 5.04 (dt,
20  1H); 4.9 (m, 1H); 4.21 (s, 1H); 4.15 (dt, 1H); 3.32 (dt, 1H); 3.24 (i, 1H); 2.88 (dq, 1H-);

1.94 {dd, 1H); 1.74 (td, 1H); 1.52 (s, 3H); 1.41 (s, SH); 0.94 (s, 3H).

MS (ES/-): m/z=446 [M-H].

Intermediate 56:
-. 25 NMR (CDCI3): 8 (ppm) 7.27 (dd, 2H); 6.98 (t, 2H); 5.14 (ddd, 1H); 4.8 (bm, 2H); 4.68 (dt,
(\-- 2H); 4.06 {m, 1H); 3.25 (s, 1H); 2.97 (m, 3H); 2.31 (dt, 1H); 1.94 (&, 1H); 1.52 (s, 3H); 1.41
(s, 9H); 0.95 (s, 3H). '
MS (ES/-): miz=446 [M-HJ.

30 Intermediate 57 and 58

1,1-dimethylethyl 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl}-2-methyl-4-[4-
methylo henyll-1-piperidinecarboxylate {(Intermediate 57 - anti isomer)
1,1-dimethylethyl 4-(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-yl}-2-methyi-4-[4-

{methyloxy)phenyl]-1-piperidinecarboxylate (Intermediate 58 - syn Isomer)
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49 WD 20041099143 PCT/ EP2004/ 005005 Internedi ate 54: HPLC (wal k-up): tR=
6.18 mn. NWVR (CDCI3): 6 (ppnm) 7.20-7.32 (m 5H); 4.38 (m 1H); 3.97 (dt,
1H; 3.2 (s, 1H); 2.95 5 (dm | H); 2.87 (t, I H,; 2.8 (dt, I H; 2.21 (dd,
Il H; 1.91 (td, 1 H; 1.46 (s, 3H; 1.4 (s, 9H; 0.77 (s, 3H; 0.58 (d,
3H) . M5 (&% 2004/099143=416 [MH. Internediate 55 and 56 PLOTEP200440%¢% hv et hvl
4- (2, 2-di net hyl - 4, 6- di oxo- 1, 3-di oxan- 5-vD- 2- et henvl - 4- ( 4-

1; I 11102I ophteﬂps: éoh.’itropl Met-bmnrte&aﬁé‘zwwy&teﬁzédenMeztmlli)dlhaérmy&‘f»us THH (30| B0 R
i met hyl e

Fi wor ophent PRURTBRASEL i SRPby PGS R IR %agmsclﬁwﬁsah@”t¥' (4

Starting fumr%mltragnroatphephprmgamxtumrbﬁmmwrﬁiMJte@,Ithén bwas alloed t¢ 2. 2 L
b g of o R MRS Rl e BBy niciSHaRLad O bLan PR R, >
| nt er med@li a{7&7561g) NIVRar(h@eu8) THIS ({4ppnl)) PreRidugiyldsoolH) o 6;@8urder a2 WNjirogén 14
415 (dr, EgeenaEsTng i s bBusg el rend yfd b Beic o o Ty Gl
T i e o e

anic & ed, Hri 1 d 1€ Tesk ] '
3 2e Ets’ fpmiﬁegibygms}? nhrbsnjoéf‘abhﬁigm:éggiin9:w¢ 6) ﬁgf; %h;m:iiigmmsﬁ% %H>H?’
1.41 aggnd %}6 %\vﬁl%g?e{iéé@s(fﬁws} : mz=446 [MH-. 30 Internediate 57

and 58 1 1

2-di net hyl - 4, 6- dIOXO 1, 3-di oxan-5-yl)-2-net hyl - 4-t 4-

(et hyl oxy)pé&espdidte 57p1 peri di necar boxyl ate (Internediate 57 - anti isoner) 1
1-di net hvl eThvl 4-(2 2-di net hyl - 4, 6- di oxo- 1, 3- di oxan-5-vl)-2-net hyl - 4-f 4-

(get hyl OXYTWBGUWAchtma;ﬁf:hng\(ggﬁeﬂmww{ha{.myﬂﬂmterrredl ate 58 - syn Isomer) 35
NMR (CDCl): & (ppm) 7.2 (d, 2H): 6.9 (d, 2H): 3.94-3.9 (m, 2H): 3.79 (s, 3H); 3.68 (s,
15 1H); 3.28 (m, TH); 2.46 (m, 2H); 2.39 (m, 2H); 1.58 (s, 3H); 1.34 (m, 12H); 0.95 (s, 3H).
MS (ES/-); m/z=446 [M-H]".

Intermediate 58:

_ T.l.c.: CH/ACOEL 7:3, Rf=0.31 (detection with ninhydrin).

20 NMR (CDCl3): & (ppm) 7.25 (d, 2H); 6.9 (d, 2H); 4.45 (t, 1H); 4.0 (m, 1H); 3.82 (s, 3H');
3.23 (s, 1H); 2.95 (m, 1H); 2.9 (m, tH); 2.83 (m, 1H); 2.1 (m, 1H); 1.85 (m, 1H); 1.53 (s,
3H); 1.45 (s, 9H); 0.91 (s, 3H);0.67 (d, 3H).

MS (ES/-): miz=446 [M-HJ.

{ 25 Following the same procedure described for intermediate 57 and 58, intermediates 59,
' and 60 were obtained.

Intermediate 59 and 60

1,1-dimethylethyl _ 4-(2,3-dihydro-1-benzofuran-5-yl}-4~(2,2-dimethyl-4,6-dioxo-1,3-
30  dioxan-5-yl)-2-methyl-1-piperidinecarboxylate (Intermediate 59 - anti isomer)

1,1-dimethylethyl _4-(2,3-dihydro-1-benzofuran-5-yl)-4-(2.2-dimethyl-4,6-dioxo-1,3-

dioxan-5-yi)-2-methyl-1-piperidinecarboxylate (Intermediate 60 - syn isomet}
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WO 2004/ 099143 PCT/ EP2004/ 005005 A sol ution of 1-brono-4-(nethyl oxy)benzene
(4.4m) in anhydrous THF (30 mM-) was slowy dropped into a suspension of
magnesiumturnings (1.16 ng) in dry THE (10 m-) wunder a N trogen

at nosphere. The m xture refluxed for 30 mnutes, then it was allowed to
cool to rtwWap4adéd drop-wi se to a m xture of internmedPer/BPW@/(0805 g) and
copper iodide 5 (757 ng) in anhydrous THE (40 m - ) previ ously cooled to OC
under a Nit en, atnpsphere. xture was_al to warmto rt and
stirred at %%‘9 frpm gjﬁpﬁ"?h?es'd'm’&]t’d “ﬁ%f%ra!’r@&? éFP W'F%‘%%G‘G@@@WCI and
extracted Wi0 mgolCHEe fMeeccomobind 89 andradanhg of kel itlet mmiuad G0lwere obtinedr | ed
and concentcﬁ &%W&ﬂ/&%uum The residue was purified by flash

chr omat ogr ap 1to 6:4) to give the title compounds 57 (1 10
g) and 58 (1.5 g) characterized as follows: Internediate 57: T.l.c.:

CH AcOEE 7indermBdiftedd: (detection with ninhydrin). NVR (CDCI3): 5 (ppm 7.2
(d, 2H); 6. m 21-1); 3.79 (s, 3H); 3.68 (s, 15 1 H);
3.28 (m 1%(2@@&)%"%7“'2 39 (m 2H); 1.58 (s, 3H); 1.34 (m 12H); 0.95
(s, 31-1). NWNBS(CESL): b (ppmzzata@d] MHY-H7-07 (1, nHE 7w0egd, dHg; H48 (sT1H); 6.99-33H (As; OEt

7 3 Rf = 7. 25 d,

0. o (IDGFEEG B 2hofN St ra B MR pa CBRTL (20,1
295(m1H) 29(m1H) 2.83 (m 1H; 2.1 (m 1H); 1.95 (m 1H); 1.53 (s,
31-1); 1@.4%%,5“9@3&]@‘ .91 (s, 3H);0.67 (d, 3H. M5 (ES/-): nmlz=446 [MH"

25 Fol | d d bed f I nt di ate 57 d 58,

nt or modi b ELCGgRk H<EB OAG0 obt ai ned. I nt cr med ate 89 and 60 1
i dlzngt QVLNMWKCDCIQ) 8 (ppm) 7.33 (dd, 1H); 7.07 (t, 1H); 7.0 (id, 1H); 4.48 (s, 1H); 3.99-3.81 (m,
di (()xan 5I 0\4% %'}%ﬁ’?@f;ﬂ ‘H.Qggl glzshbh;\ﬁbsg%yﬁ%rﬁﬁw éé%_')dp(%gb%fantl i soner)
11, 1-di nmet hvl etth 4-(2

3- di hvdgo- htgmgﬂr@n 5-vl)-4-(2.2-di methvl - 4. 6-di oxo- 1. 3-
di oxan- 5- vi I- DI per| d| necI rbox | ate (I nterrredl ate 60 - svn isoner)

51 WO 200415850 rdimethyletivhoxyisarbonylt-4dd-fiuorophehyl):2imethyl-4-
5- br ono- 2, Pipdiriayroit Eeéﬁd)ﬁﬂd@mﬂmgﬂ 9) and using internmediate 49 (4.5 g)

710 ny of Lhgidirdof iR 5291.889) E?r?‘%-ﬂéﬂta%né 08 b, ShdCRABRE i PRaker © |

obt ai ned
processed by microwave irradiation at 140°C (2 cycles of 12 min and one cycle of 10

20 min). The solution was allowed to cocl to rt, the organic phase was separated and
evaporated under vacuum. N
The crude was then dissolved in a mixture of CH: Et:0=1:1 (30 mL) and agueous 1.0 M
NaOH (30 mL) was added; then it was acidified to pH=5 and exctracted with AcOEt (3 x
20 mL). The organic phase was dried and concenirated in vacuo to give the title
25 compound (875 mg) as a yellow solid.
T.lc.: CH/ACOEt=1:1, Rf=0.15 (detection with ninhydrine).
w MS (ES/-): r/z=350 [M-HJ"
NMR (CDCl3): & (ppm) 7.35 (dd, 2H); 7.03 (t, 2H); 4.32 (m, 1H); 3.99 (dt, 1H); 3.06 {id,
1H); 2.58 {d, 1H); 2.42 (d, 1H); 2.28 (dt, 1H); 2.07 (m, 2H); 1.77 (tm, 1H); 1.47 (s, 9H);
30 0.67 (d, 3H).

Following the same procedure described for intermediate 61, intermediates 62, 63, 64, 65
were obtained.

35 Intermediate 62

(1-{[(1.1-dimethylethvl)oxvlcarbonyi}-2-nethyi-4-phenyl-4-piperidinyhacetic
acid(syn isomer}
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characterized as follows: 5 Internediate 59: HPLC (wal k-up): tR= 5.87 mn.
NVR (CDCI3): S (ppm 7.33 (dd, 1 H); 7.07 (t, 1 H); 7.0 (td, 1 H; 4.48 (s,
1 H,; 3.99-3.81 (m 4H); 2.72-2.53 (m 4H); 2.46 (s, 3H); 1.86-1.74 (m
2H); 1.36 (s, 9H); 0.94 (t, 3H). 10 Internediate 60: HPLC (wal k-up): tR=
6.02 mn. WVRUEBGIB): S (ppm 7.33 (dd, 1H); 7.07 (t, POAEP2M4MIY, 1H);
4.48 (s, 1H); 3.99-3.81 (m 4H); 2.72-2.53 (m 4H); 2.46 (s, 3H); 1.86-1.74
(m 2H); 1.36 (s, 9H); 0.94 (t, 3H). 15 Internediate 61
f1-(f(1, 1-di nmet hvl et hvl ) oxyl car bonyl } 4- (4-f | uor ophenvD- 2- net hyl - 4-
pi per i di nViStaitieg fremdiediiadate b4 98 m)A3E0 riguwrf éheditleicomeoyreldivers ebBief 4589 g) in
3- pent anon%t&?ozmr%y l"ﬂfaﬁlna fagﬁlcﬁaﬂrlﬁgaﬁoﬁ’\ﬁﬁtmgﬁfg etﬁ-l M crowave

ne cyc

irradiation_at 140 e of 10 20 mn The
sol uti on watMB(FBGkkY (BPerz)?ﬁ (. 2H); 73Rt HY Ara2dmp Akl 4-3.4s 16539 7aidb AHAnd

evapor a*sed A0BEd, 1¥BCUETdm, TH)E2.59 WGWZ AEIGWHFIZSQC{HN&H),I%@M@ X0 geof
CH: Et 20=1 . (30 nL) was added; then it was
acidified ttg ﬁ*%&ﬁﬁ%gﬁggﬁj%}wth AcOEt (3 x 20 nlL). The organic phase

was dried and concentrated in vacuo to give the title 25 conpound (875 ny)

as a yell O%rl?%é&*at c.: CH AcCEt=1:1, Rf=0.15 (detection wi th ninhydrine).
M5 (ES/-) : 7.35 dd, 2H); 7.03 (t, 2H);
4.32 (m I L 4l envlidy . 242 (d, 1H);

2.28 (dv, Prperidi acmaa ey locie tm 1H); 147 (s) 9H> 130 0.67 (d, 3H).
POl oning e R T PR regﬂﬁgzg“ gh b bk BBl G Gdro bRLiSITESL 2t e
(1-ff (1. 1- geimt fm;ahﬁlymhh)mawgrammmnmz}tmﬁﬂmmwAd@Eﬂ*@Wﬂ34 pi peri di nvl )acet iC
rer el ST SEE LB R T KH T I SRS I e
- 1H) 08 (td H); 2.63 (d 1H) 2.56 (d, 1H); 2.45 (bd tH); 2.41 (d 1H); 2.08 (dd
15 1 ); 1.77 (td, 1H); 1.46 (dt, 1H); 1.43 (s, 9H).

Intermediate 64
1,1-dimethylethyl}oxylcarbonyl}-2-methyl-4-{4-(methylo henylj-4-
piperidinyl}acetic acid (syn isomer)
20
Starting from intermediate 58 (1.5 g), 500 mg of the title compound were obtained as-a

yellow foam.

MS (ES/-): m/z=362 [M-HJ" :

NMR (CDCly): d (ppm) 7.25 (d, 2H); 6.9 (d, 2H); 4.45 (t, 1H); 4.03 (m, 1H); 3.1 (m, 1H);
25  3.82 (s, 3H); 2.7 {m, 1H); 2.3 (m, 1H); 2.59-2.39 (dd, 2H); 2.1 (m, 1H); 1.75 (m, 1H); 1.45

(s, 8H); 0.67 (d, 3H).

Intermediate 65

(4-(2 3-dihydro-1-benzofuran-5-yl)-1-{[{1,1-dimethyiethylloxy]carbonyl}-2-methyl-4-
30 * piperidinyllacetic acid (syn isomer)

Starting from intermediate 60 (530 mg) , 220 mg of the title compound were obtained as a

yellow solid.

MS (ES/-): mfz=374 [M-HJ"

NMR (CDCly): & (ppm) 7.24 (d, 1H); 7.08 (d, 1H); 6.7 {(d, 1H); 4.54 (t, 2H); 4.25 (bm, 1H);
35  3.93 (m, 1H); 3.17 {t, 2H); 3.05 (m, 1H); 2.53 (d, 1H); 2.37 (d, TH); 2.6 (m, 1H); 2.21 (m,

1H); 2.00 (m, 1H); 1.71 (m, 1H); 1.41 {s, 8H); 0.67 (d, 3H).
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white foam by chromatographic purification eluting by AcCEt: CH=7:3. NWMR
(CbCl3): S (ppm 7.36 (dd, 2H); 7.31 (t, 2H); 7.22 (m 1 H; 4.3 (m 1 H;
3.97 (dt, 1H) 53.08 (td, 1 H; 2.67 (dm 1 H); 2.59 (d, 1 H; 2.42 (d, 1

gl)H) ZIﬁt2e§ /Eg%@z 04 (dd, 1 H; 1.76 (td, 1 H; 1.44(s ob). 0.64 (d,

f14f (1, 1- d|nethylethyl)oxylcarbonyl} 2- et henyl - 4- (4-f1 uorophenyl )-4- 10
pi peri di nvi Meﬂm_ﬁéﬁd(syn | soner) Startl ng fromi nternedl ate 56 (54 ny) ,
30 g of thq'ibﬁ%cjlﬁ P Ul 1% thg i 1ahinG]-2

chr omat ogr aphrc purtT s ;
7.26 (dd, 2@4-fimorgphe i penpinecal pexXyle ;. 4.52- 4.55 (m 2H); 3.99 (bt, 1
H; 3.08 (td, 1 H; 263(dd 1H) 256(d 1H) 245(bd 1 H; 2.41 (d,
1 H; 2.08 (dd, 15 H) ; (td H) ; ((d 1 H; 43 (s, 9H).

| nt er medPat & galution of 141, 1 dlmethylethyl)oxy]carbonyl}-4— 4-ﬂuorophenyi)-4-psper|dmy!]acetlc

(1-(f(1.1-dizgmt hyl giday! )OXMb)Car bOOy(lr}AzabéF%tr‘rMJon yﬁ)élNWW’LYétﬁam&rﬂhﬁM& - 4-
pi peridinyl }acetic ac frominternedi ate 58 (1.5

B P R rate  Ho o e B I o it Sy e e 8 (1S

r171121§%624[ ('\)/gld bRt hGides) Nut&deﬁ%osﬁh@é (xﬂerm%hbate 8 @5?(@!@) Wi addbdiand(the

1H); 2.59-2 uf@oq'iprr%ﬁ}ﬂ OE'GT'Q%T]'%-WWUIG yigs m#heldrwm gqupgus %? Ngﬁ'ﬁbs,othw (d,
?T)l :jntw”]na fianlce 1498r (whs(ricd; @onbetﬁé&dlmbeam@; gﬁrﬁﬂh@-rﬂ%ﬂuel-pl{lfﬂed by ﬂashd (

I et ny LNVI etl C acl svn
i somer) St aFl‘ Hﬁﬁ%@(ﬁﬁé’}‘?ﬁ% Q?é F%Q@—'ﬁ?&}p—g%&% QQFS?PN%&? "% conpound
\(/verrer) ot73t 314 ngd.caCHACOEL 3:Q\Rfsmpe (ﬂietelhﬁor(\ﬁswl)hydmﬁﬁ) 374 [MH-, NVR (CDCI3): S
ppﬁ 6.7 , 1 ;. 4.54 (t, 2H); 4.25 (bm 1

{35 3. 9%4#5’@6“&?9?9‘%] 3.05 (m 1H): 2.53 (d. 1H): 2.37 (d,

1H) 2.6 (m 1H); 2.21 (m 11- 1) '2.00 (m 11-1); 1.71 (m 1H): 1.41 (s,
9H); 0.67 (d, 31-1). 53 WD 2004/ 099143 PCT/ EP2004/ 005005

15  Following the same procedure described for intermediate 66, intermediates 67, 68, 69, 70,

71, 72, 73, 74, 75, 76, 77 were obtained.

Intermediate 67
1,1-Dimethylethyl 4-12-I(3-cyano-1-naphthalenylimethyll{methyl)amino]-2-
20 oxoethyl}-4-{4-fluorophenyl)-1-piperidinecarboxylate

Starting from [1-{{(1,1-dimethylethyhoxy]carbonyi}-4-(4-fluorophenyl)-4-piperidinyljacetic
acid (61 mg) and intermediate 31 (39 mg), 140 mg of the title compound were obtained as
a white solid.
25 Tl.c.: CH/ACOEL 6:4, Ri=0.21 {detection with ninhydrine). :
Q NMR (CDCls): § (ppm) 8.15 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H); 7.60 (m, 2H); 7.30-7.20 {m,
3H); 6.90 (t, 2H); 4.85 (s, 2H); 3.65 (d, 2H); 3.10 (t, 2H); 2.65 (s, 2H); 2.35-2.20 (s + d,
5H); 2.00 (t, 2H); 1.40 (s, 9H).

30 Intermediate 68
1,1-Dimethviethyl 4-£2-[[{3-bromo-1-naphthalenyl)methyll{methyl)amino]-2-

oxoethyl}-4-(4-flucrophenyl)-1-piperidinecarboxylate
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I nternediate 66 1, 1-Di net hvl et hvl 4-{24f(3-chl oro-|

- napht hal envl ) net hyl | (net hvl ) am nol - 2- oxoet hyl | - -

4- (4-fl uorophenvl) - 1-pi peri di necarboxvlate 5 A sol ution of

[1-{[ (1, 1-di net hyl et hyl ) oxy] car bonyl } - 4- (4-f | uor ophenyl ) - 4- pi peri di nyl ] aceti
c acid (190 2pj0291@3 ( 7- Azabenzot (azol -1 -yl )-N, N, M Mt et PEREPIOP4/AOSESI um
hexaf | uor ophosphate (146 ng) and TEA (0.123 m) in anhydrous DCM (5 m) was
stirred atStél‘tmé]Of"rorﬂ h-{ft@q%m@th%th{d%%al%wbﬁL&rodH&hﬂﬁ—ﬁ%%ﬁ&iﬁyﬂ%@etﬁ:m "g)

was added m xture sti rt over
with aqueo@§ids8] rphers interpediaty 28 GamD: $8a5n§r0fmst1ﬂa@2@e__%wéwmteé@s| n
vacuo and tihghiteeslidue purlfled by flash chr onmat ography (CH AcCEt 2:8) to

give the title cor’rg c? a white foam T.l.c.: CH AcCEt 3:7,

Rf =0. 26 (ddti€siGHén ?RF%?'rﬁang? eif@}lonw@pielydnpe) m z= 547 [M+Na] 15

Fol 1 ovi 89 MR 111, P69 B 7. 98225 émedHf @logl (2P0 FRGEIL 21H05.6 smyrdppat es

67, 68, 69 70 71 Aternedi ate 67
1, 1- Di net h\ﬁﬂﬂeiﬂﬂwﬁ.@({ 2'+)f2%%(5c§|ah32§2r@p(m H'éJD D (ﬁn@'ﬂ)hvl | (et hYUani nol - 2- 20

oxoet hyl | - 4y didprppmenvdds{=Raper i di necarboxvl ate Starting from
[1-{[ (1, 1-di net hyl et hyl )oxy] car bonyI }-4-(4-fluorophenyl)-4-piperidinyl]aceti

c acid (61 ng) and internediate 31 (39 ng) 140 ng of the title conpound
wer e obt ai gﬁtg"ﬁgdla% gﬂ te solid. 25 T.l.c.: CH AcOEt 6:4, Rf=0,21 (detection
wi t h ni nhy : S(pprr) 815 ;8. 1H)' .
(d, 1 Hp; dimethylethy 4-{2-[(5-re hbpnzofuran-7 sthyll (metind)amino]s
(d, 2H; 3 (s + d, 5H), 2.00 (t, 2H;
1.40 (s. ol(geﬁl -4 ﬂu&o ndla ga':_?b Re hvl 4-{2-f f (3-brono.|
- napht hal envl ) met hvl | (rret hyI ) am nol - 2-

oet hvl | - I 0 l 43
P  EP2004] Oél‘gg 5#6}{1 Btsf(ﬁ“'i cﬁméthﬂétﬂﬂﬁdx?]bé‘r%ﬁfl}bﬁwﬂLﬁ\}nﬁbheﬁﬁ -YElpeidhacé

[1-{[ (1, 1- arHeiPRme} ﬁgﬁm@mc&%tﬁ%kaﬂ mg) 184 mgof hedidesempound wareebtaigethy | ] acet

c aci 0\5(Ghlr&)CP#RQOEWQVRTE@H@(@te%@m{@%H‘E%driﬁ .y of the title conpound
wer e obt ai ned, as whi t e %OM t 7.3, Rf=0.12 (detection
with ni nhyds ey miz= 581, 583 [M+Na]".

Intermediate 70

1,1-dimethylethyl _4-{2-[[1-(5-bromo-1-benzofuran-7-yl)ethyli{methyl)amino]-2-
20  oxoethyl}-4-(4-flucrophenyl)-i-piperidinecarboxylate .

Starting from [1-{[(1,1-dimethylethyl)oxylcarbonyl}-4-(4-fluorophenyl}-4-piperidinyliacetic acid

(100 mg) and intermediate 26 (82 mg), 94 mg of the title compound were obtained as a -

yellow oil.
T.L.c.: CH/ACOEL 4:6, Ri=0.72 (detection with ninhydrine}).
- 25  MS (ES/+): m/z=595-597 [M+Na]".

Intermediate 71
1,1-dimethylethy] 4.{2-f[(5-cyano-1-benzofuran-7-ylimethyli{methyl)amino]-2-
oxoethyl}-4-(4-fluorophenyl)-1-piperidinecarboxylate

30  Starting from [1-{{(1,1-dimethylethyl)oxy]carbonyl}-4-(4-flucrophenyl}-4-piperidinyllacetic acxd
(100 mg) and intermediate 21 (60 mg), 133 mg of the title compound were obtained as a
yellow oll.
T.l.c.: CH/AGOEL 4:8, Ri=0.48 (detection with ninhydrine).
MS (ES/+): m/z=528 [M+Na]".
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NVR (CDCI3): S 11 (ppm) 7.90-7.25 (m 8H); 6.80 (t, 2H)); 4.85 (s, ZFD;

5

3.6 (m 2H); 3.10 (m 2H); 2.60 (s, 2H); 2.25 (s, 3H); 2.25-2.00 (m 4H);
1.40 (s, 9H). M5 (ES/+): m z=591, 593 [MtNa]'. Internediate 69 10

1, 1-di et hvl et hvl 4-{240- br ono- 1- benzof uran-7-vl ) net hyl | (met hvl ) am nol - 2-
oxoet hyl } -w(4edsfopmnophenyl ) - 1- pi peri di necar boxvl ate St BCT/EPDOL/T06005
[1-{[(1, 1-di met hyl et hyl ) oxy] carbonyl)-4- (4

f | uor ophenythderhefiaer2 di nyl Jacetic acid (100 ng) and i nt ernmedi ate 27 (90
ng), 164 T_thet?t'le corrpound wer e obtalned 15TI ., CH/AcOEt 7: 3,
Rf =0. 19 (detks 2 Hafp-cvape-1cher yllet l Ag nel-2-

| nt er medi at&o&&y&&fﬂﬂﬁ@bphéﬂ@-blﬁendmecarboglate
4-{2-1(1-(5-brono-1-benzoturan-7-yl)ethy net hyl )am nol -2- 20

? o{et hyl } - 4Stéring | tm'no[)Ih@(rlyll-d|mét-hpleth?I)d})@]cﬂ%ﬁylpw(#ﬂ@drﬁplﬁnﬂy—mmrlf!fhﬂl”ébetlc

[(1,:1 lL.uQr.o n ard nyl ] aceti
c acid 3 1%&7@?8%%% ?ﬂeeg ‘%)g@é}'?@zé%‘g“ OSH‘ED g Obg ound
wer e obt al resch yebowishgelld.ow oi | . T.1.c.: CH AcOEt 4:6, Rf=0. 72 (det ection
wi t h ni nhydr o\ DD /) : rrlz=595-597[I\/Hrl\la]‘. Internediate 71 1
1- di net hvl %?@’Zhﬁi‘%@-@ﬁ%ﬂ “benzof uran- 7- vl ) met hyl | (et hyl ) ani nol - 2-
oxoet hyl }-4- (4-fl uorophenyl)-1-pi peridi necarboxvlate 30 Starting from
[1-{[ (1, 1- dnteminbyiatd Ta/| ) oxy] car bonyl ) - 4- (4 quorophenyI) 4 pi per|d| nyl ] acet i
c acid (100 e d 1 f ound
wer e obt-ai SHLACERY L . 3 3 on

wi th ni nhy dsioBtvi}-4- N&!ﬂ&ﬁbhénvlm @aau@mmatgsnm&&@om 099143
PCT/ EP2004/ 005005 Internediate 72 1 1-dinethvlethvl 442-1f

1- (5-cvano- 1- benzof uran-7-yl ) et hyl | (et hyl ) am nol - 2-
0)(0et hyl | - &Stéding frumr[mqmenyﬁmeihytdtﬂm)bi(}qd:anmm}iaqwmarbﬁherﬁt)alﬂﬁ1|ba1iy[rﬁ/i]aﬂm:c acid
{0, 1 ‘{45‘%95%63 IhpeXmLccll Xt%]1%a(§é) I6}1 cgfl%heg croﬁppgt(?r?&/ wgre ob%lr%%re;s%lw te] acet|
16 solid.
T.l.c.: CH/AcOEt 6:4, Rf=0.3 (detection with ninhydrine).

MS (ES/+): m/z=552 [M+Na]".

intermediate 74
20 1,1-dimethylethyl 4-£2-111-(3-cyano-1-naphthalenyllethyil(methyllaminol-2-

oxoethyl}-4-(4-fluoro-3-methylphenyl}-1-piperidinecarboxylate (Enantiomer 2)

Starting from intermediate [1-{i(1 ,1—dimethylethyl)oxy]carbonylH—(4-ﬂuoro~3-
25  methylphenyl)-4-piperidinyllacetic acid (43 mg) and intermediate 13 (28 mg), 65 mg of the
(_, | titte compound were obtained as a white solid.
T.l.c.: CH/ACOE 6:4, Ri=0.3 (detection with ninhydrine).
MS (ES/+): m/z=566 [M+Nal".

30 Infermediate 75
1,1-dimethylethyl 4-{21[1-(3-cyano-1-naphthalenyllethyl](methyl)amino}-2-
oxoethyl}-4-(4-fluorophenyl}-1-plperidinecarboxylate (Enantiomer 1}
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5 acid (146 ng) and internediate 24 (95 ng), 204 ng of the title conpound
were obtained as a yellowish solid. M5 (ES/+): mlz=542 [ M+tNa]"'
Internmediate 73 10 1. 1-di methvlethvl 4(2-ff

1- (3-cvano- I-nag)ht hal envl ) et hyI | (et hvl) am nol - 2-

oxoet hyl | - P8&ophenyl ) - 1- pi peri di necar boxvl at e ( ERSGHEESMHE00PPS C
Starting from

(T Sy sty MM O A
obt ai ned as Pﬁ’e(/lﬂ‘ﬂ‘lf Jaceticmacich{40dang)and. I@erm nd 29 w9 55 mpg-of f!ae(ﬁtﬁmmggnﬁ with

ni nhydri ne) werd\@,télﬁ&jagawﬁhgs&az [ MFNa] . Internediate 74 20
1, 1-di met hvl et th 2-ff1-(3-cvano-| -naphthal envl)ethyl | (nethyl)amn nol -

oxoet hyl | - 4Td$:Q t R4 (rletastion with pinpitringll necar boxvl ate (Enant i orrer 2)
Startingefr
C1o([(12 d?@e%’ﬁe’“ﬁz‘i@@% Nel bonyl } - 4- (4-f1uoro-3 25

met hyl phenyl ) - 4-pi peridinyl ]Jacetic acid (43 ng) and internediate 13 (28 ny) ,
65 ng of thintetmédiste@@npound were obtained as a white solid. T l.
CH AcCEt 64“_ 3 dletectlo ] L X

[ MENaj ' . LB -imil-ivin. 3 5
enyl ) et hyI I loxé ety fivik J?Ieﬂuorm?-oﬁetﬁy pheny&'l—gperldme arbo;ylate (Enantlomeru

5004/ 003023 St paoRRERAs HRLEFY F%B"V%ﬁyh?xv PRSP A0 RE et
[1-{[ (1, 1- didrisehidinglidvetio aoiy [4bambloand hicAmédiath 11A(BO plodrd? tng i the fitle compound

pi peri di nyl e and internediate 12 (29 ng), 55 ng of the
title corrpoh\%F $Bt§n§acé%?$vﬁﬁ%%ﬁigs a white soli d T.l.c.: CH AcCEt 1:1, R =0.4

(detection n 552 [NHNa] Intermediate 76
1. t- di met hvl ét"hxﬂ"'&%ﬂf"fp%‘o(%?"éﬁH‘&‘ "‘héﬂa Bflenvl ) et hyl | (et hvl ) ani nol - 2-
oxoet hyl } - 4p(<AeeldMomp=8sapidNgiPhenvl ) - 1- pi peri di necar boxyl ate (Enantioner 1)
10 Starting frominternmed ate

[1-{[ (18- di net hyl et r%l ) oxy] car bonyl } - 4- (4-f 1 uor o- 3- net hyi phenyl ) -
Intermediate

1.1-dimethylethyl _4-{2-[{(3-cyano-6-fluoro-1-naphthalenylimethyll{methyljamino}-2-

oxoethyl}-4-(4-Ruorophenyl)-1-piperidinecarboxylate

Starting from intermediate  [1-{[(1,1-dimethylethyl)oxylcarbonyl}-4-(4-fluorophenyl)-4-
20 piperidinyllacetic acid (63 mg) and intermediate 7 (40 mg), 100 mg of the fitle comgound

were obfained as a white foam.
T.Lc.: CH:AcOEt 1:1, Rf=0.39 (detection with ninhydrine).
NMR (CDCL): 5 (ppm) 8.1 (m, 2H); 7.5 (dd, 1H); 7.4 (td, 1H); 7.25 (dd, 2H); 7.21 (s, 1H);
. B.91 (t, 2H); 4.82 (s, 2H); 3.68 (m, 2H); 3.15 (1, 2H); 2.8 (s, 3H); 2.35 (s, 2H); 2.02 (m, 2H);
(25 1.68(m,2H); 1.45 (s, OH) '

Intermediate 78
1,1-dimethylethyl _ 4-(2-{[1-(3-chloro-1-naphthalenyllethyllamino}-2-oxoethyl)-4-(4-
fluorophenyl)-1-piperidinecarboxylate(Enantiomer 1)

30 DIPEA (300 pL) and O-(benzotriazol-1-yI)-N,N,N'N’-tetramethyluroniurn tetrafluoroborate
(221 mg) were added to a solution of intermediate [1-{{(1,1-dimethylethyl)oxy]carbonyi}-4-
{4-fluorophenyl)-4-piperidinylJacetic acid (155 mg) in anhydrous DMF (4 mL) under a
Nitrogen atmosphere. After stirring for 30 minutes, intermediate 16 (95 mg) was added.
The mixture was stirred at rt for 2 days, then it was diluted with AcOEL, washed with

35  aqueous std NaHCOs, water and brine; then it was dried and evaporated under vacuum to
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4-piperidinyl]acetic acid (40 ng) and internediate 12 (30 ng), 42 ng of the
title conpound were obtained as a white solid. T.i.c.: CH AcCeEt 1:1, Rf=0.6
(detection with ninhydrine). M (ESI+): mz=566 [MtNa]'. 15 Internediate 77
1, 1- di met hvl et hvl

4- { 24f ( 3- cVAP8ME¥P1430r 0- | - napht hal envl ) net hyl | (net hvl | aRFHEP0H4/005005
oxoet hyl ) - 4- (4f [ uor ophenyl ) - 1- pi peri di necar boxyl ate Starting from

i nt er medi atgivd éc{dd(ehvmcrdwa@biﬁﬁfieetbbyfla)smsmbﬁ@fo@%w CHUHOER iopr@piiesy) io 4 20

pi peri di nyl ﬁ?rg,[ﬂg‘%ﬂ i"ate (40 ng), 100 ng of the
title com%ﬁ@éﬂ%ﬁﬁh%ﬁ %% ite foam T.l.c.: CH AcOEt 1:1, Rf=0.39
(detection wi th ninhydrine). }\II\/R(CDCI3) 8 (ppm 8.1(m 2H) ; 7.5(dd, 1H) ;

7.4 (td, 1H); 7.25 (dd, 2H); 7.21 (s, 1H); 691(t 2H) ; 482(5 2H); 3.68
(m 2H); 3.15 (t, 2H); 2.8 (s, 3H); 2.35 (s, 2H); 2.02 (m 2H);, 25 1.68 (m
21-1): B 45qlawing tha pame rregedurei daseriteg for nteamadiate, 7% tormegliates. from 79 to

1- (3- chl or op1l5, wRAPbthigk&nv! ) et hyl | am no} - 2- oxoet hvl ) - 4( 4-

fl uorophenyl | - 1- pi peri di necar boxvl at e( Enanti onmer 11 30 DI PEA (300 pL) and

O (benzotri azol - _yI%-NNN' N -tetramethyl uroniumtetrafl uoroborate (221
ng) were a ] lution of internedi ate

[1-{[(1, 1- df yRjdishile I)Oél'}fr}o'flnt [Iet [Jamino}-2-oxoethyl)-4-{4-

(4-fl uor opHeny e T an) slaney annydrous Dve (4 nl -)
under aiC Niflucigpheny -L 30 m nutes, internediate 16
(95 nmg) was added. The m xture was stirred at rt for 2 days, then it was

diluted with AcOEt, washed with 36 gﬁueous std NaHCO3, water and brine:; then
it was dri exfading repdidl hi-dmaimdrthyhexdearheny-4-G-flugrppberyiampariginyliacetic acid

PCT/ EP2004/ Q85 Q'M@m%d%'ié“ilﬁ o Hir thE it cBimpblrRSiers IhRIRIdOsH aphy
( Ac OEt f(rQom fnté 8:2) to g(u vg@? he t| | e corrpc():ung u( I%eng as a

t our | ess ‘i?iqu'”eWE?“( ES/ +) m z=547 [M+Na]'. 5 Fol |l owi ng the sane procedure
descrl bed f internediates from 79 to 115, were obtai ned.
I nt erme '@éf%gf? ﬁv‘\'@fhvl 4-12-111 -(3-chloro-1 -naphtha)
enyl ) et th | ami no}- 2 oxoet hyl | -4- (4=

Intermediate 80
1,1-dimethylethyl  4-(2-{[1-(3-chloro-1-naphthalenyl)ethy{jamino}-2-oxoethyl}-4-(4-

cyanophenyl)-1-piperidinecarboxylate {Enantiomer 1)

20
Starting from intermediate (4-(4-cyanophenyl)-1-{[(1,1-dimethylethyl)oxy]carbon),;I}-4-
piperidinylacetic acid (100 mg) and intermediate 16 (77 mg), 142 mg of the title compound
were obtained as a colourless oil.
MS (ES/+): mfz=476 [M-t-but+H]".
25
( Intermediate 81

1,1-dimethylethyl 42-[[1-(3-chloro-1-naphthalenyl)ethyll(methyl}amino]-2-
oxoethyl}-4-(4-cyanophenyl)-1-piperidinecarboxylate (Enantiomer 2)

30 Starting from intermediate  (4-(4-cyanophenyi}-1-{[(1,1-dimethylethyl)oxy]carbonyi}-4-
piperidinyl)acetic acid (48 mg) and intermediate 19 (46 mg), 31 mg of the tiile compound
were obtained as a brown oil.

HPLC {(walk-up}: tx= 6.58 min.

35 Intermediate 82
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fl uorophenyl) - 1- pi peri di necarboxyl ate (Enantionmer 2) Starting from
-{[ (1, 1-di et hyl et hyl ) oxy] car bonyl } - 4- (4-fl uor ophenyl ) - 4- pi peri di nyl ] aceti
c acid (155 ng) and internmediate 15 (95 ng), 212 ng of the title conpound
were obtained as a colourless oil. 15 M5 (ES/+): nmlz=547 [ M+Na] .

| nt er medi aWe 28@/099143 di net hyl et hyl 4-(2- ([ 1- (3-chl or o-| PCT/EP2004/005005
- napht hal enyl ) et hyi | am nol - 2- oxoet hyl ) - 4- ( 4-
cyanophenylft-diinpdthelettit necar boxyl at e (Enahtlom;\s-b@ ;{ﬂ]-ar\ml - 1-(8)5-

i nt er medi at 4-(4-c Rpﬁ'%@([\)l' 1-{[.(1, 1-0 | ethyl ) C ar bonyl } - 4-
pi peri di nyl$* £ FEERGF " ARIRAE 142 ng of the
title corrpc{E!nahtmmeJobt ai ned as a col ourI ess oil. I\/IS (ESI +): m z=476

[ Mt-but+H" 25 Cinternediate 81 1.1-dinethvlethvl 442-f f 1-(3-chloro-|
- napht hal envl )et hyl I (net hyl ) am nol - 2-
oxoet hyl5} - Btgrdling ramdptaeredidte 39 (S0peg)isid e (H5-tiokigioabeny()Ehgiihétbytamin2 |5036g),

Starting fr

(4-(4- cyano@?e'ﬁ@ ﬁﬁg&%ﬁf@%mm Ob a'r'f%jyﬂs)ao% ﬁeg%arrg.onyl} 4-

pi peridinyl ) IR ngB) and internmediate 19 (46 ng), 31 ng of the
title corrpou%g@é\/\zre o} [fhnegpas a browmn oil. HPLC (wal k-up): tR= 6.58 mn.
35 Inter rredFIaI.eClﬂ}’BcBEtm 28048099143 PCT/ EP2004/ 005005 1, 1-di net hvl et hyl
4- (1, 3-benzodi oxol -5-vl)-442-(f1-(3.5- dichlorophenyl)ethyll

(et hyl ) am nEI 2!0Eo§ hvl } - 1- pi peri di necarboxylate (Enantiomer 1) 5

Startin iate 39 (80 ng) and [1

- (3, 5-di chI hyle net hyl am ne (50 13 bélﬁk?:ditixobﬁ k{21~ 35~
conpound wer, ' ‘ /S z=572 Na]+. T.l.c.:
CH AcCEt 6: g = CoE R X I B w&ww

(1L, 3- benZEdamtich e|51)vl) 44211 1- (3 5-

15  Starting from intermediate 39 (80 mg) and {1-(3,5-dibromophenyl}ethyljmethylamine (71
mg), 128 mg of the title compound were obtained as a white foam.
MS (ES/+): miz=661 [M+Naf".
T.l.c.: CH/AcQEL 7:3, Ri=0.3.

20  Intermediate 84
1,1-dimethylethyl _ 4-{2-{[1-(3-chloro-1-naphthalenyl}ethyllamino}-2-oxoethyl)-4-(3-
fluoro-4-methylphenyl)-1-piperidinecarboxylate {Enantiomer 1

Starting from infermediate 41 (100 mg) and intermediate 16 (58 mg), 116 mg of the title
25  compound were obtained as a white foam.

C MS (ES/+): m/z=483 [M-t-but<HJ".

Intermediate 85

1. 1-dimethylethyl  4-{2-{[1-(3-chloro-1-naphthalenyl)ethyl]lamino}-2-oxoethyl)-4-(3-
30  fluoro-4-methyiphenyl)-1-piperidinecarboxylate

(Enantiomer 2)

Starting from intermediate 41 (100 mg) and intermediate 15 {58 mg), 105 mg of the title
compound were obtained as a white foam.
35  MS (ES/+): m/z=483 [M-t-but+H]".
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di br onophenyl ) et hyl | (et hvl ) am nol - 2- oxoet hvl | - 1- pi peri di necar boxvl at e
(Enantionmer 1) 15 Starting frominternediate 39 (80 ng) and

[ 1- (3, 5-di bronophenyl )ethyl ] methyiamne (71 ng), 128 ng of the title
conmpound were obtained as a white foam M (ES/+): mz=661 [M:rNa]+. T.Il.c.:
CH AcCEt 7WQ20Rf2948. 20 Internediate 84 - 1, 1-di met hvl BEREP2004/005005

4- (24f 1- (3-chl oro-1 - napht hal enyl ) et hyl | an( no} - 2- oxoet hvl ) - 4- ( 3-

fl uoro- 4- et hyl phenyl ) -1 - pi peri di necarboxvl ate (Enantiomer 1) Starting from
i nt er medi ajfferrledike@@6M0) and internmediate 16 (58 ng), 116 ng of the title
25 corrpounﬁ'Wé’"’dﬁ't—l ned as a white foam M (ES/ +?: m z=483 ;Mt but +H] +.

| nt er nedi alld-dimethviethyl o+ d:(2- gt’lgg_-,lchlorod-naghthalen( Nethyllamino}-2-oxoethyl}-4-(3-

4- (2. (11- ( gysubipheayld-1 @@wﬁé&m&g@@gdaﬁﬂbmh%-oxoet hvl)-4-(3- 30

fl uoro- 4- nethyl phenvi’) - I- pr peridi necarboxvliate (Enantionmer 2) Starting from
i nternedi ate 41 (100 ng) and internediate 15 (58 ng), 105 ng of the title
conpound WsttirRPirdth rmem@jnawe vIBi (1 €3 frigfeind hervRdlabeSie (68 Mgl =f3mp Mf thd e H +.

59 WD 2004/ 09914 PCT/ 004/ OQ@R nt er nedi at e- 86 1, 1-di net hyl et hyl
4-(2-{f 1- @L@%ﬂgmrw fhal ?;gJé‘('hw | ami no} - 2- oxoet hyl ) - 4- ( 3-
evanophenvi r xvlate (Enantioner 1) 5 Starting from

I nt er medi aMeS@?) ?%‘?ﬁg li‘?ntermedl ate 16 (68 ny), 126 ng of the title
conmpound were obt ained as a white foam M (ES/+): nlz=554 [M:Na]+. 10

| nt er megli alrﬂeﬂﬂe(ﬂaté-sdl net hvl et hvl

cyanophenyH— L . ethyl.
i nt er medi abeaﬁbﬁa_ﬂgﬁﬁ} mparmhedatmm EEranﬁ g 2 rrg) 97 ng of the title 15
conpound were obtained as a white foam

Starting from Intermediate 45 (60 mg) and intermediate 15 (35 mg), 97 mg of the title
15 compound were obtained as a white foam.

MS (ES/+): m/z=554 [M+Na]".

Intermediate 88

1,1-dimethylsthyl 4-{2-{[1-{3-chloro-1 -naphthalenyl)ethyljamino}-2-oxoethyl}-4-
20 phenvi-i-piperidinecarboxylate (Enantiomer 1)

Starting from (1-{{(1-methylethyl)oxy]carbonyl}-4-phenyl-4-piperidinyl)acetic acid (169 mg)
and intermediate 16 (100 mg), 250 mg of the title compound were obtained as a white foam.

MS (ES/+): m/z=529 [M+Naj".

25
Q, Intermediate 89

1,1-dimethylethyl 4 (2-{[1-(3- chloro-1-na9htha enyllethyljamino}-2-oxosthyl)-4-
phenyl-1 ~p|pendmecarboxv ate (Enantiomer 2}

30  Starting from (1-{[(1-methylethyl)oxylcarbonyl}-4-phenyl-4-piperidinyl)acetic acid (85 mg)
and infermediate 15 (50 mg), 107 mg of the title compound were obtained as a white
foam.

MS (ES/+): m/z=529 [M+Na]".

35  Intermediate 90
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M5 (ES/+): mlz=554 [M+tNa]'. Internediate 88 1, 1-dinethvlethvl 4-(2-

1-(3-chlo ro-1 -naphthale nyl) ethylla mi no}-2-oxoethvl)-4- 20

phenyl - | - pi peri di necar boxyl ate (Enantionmer 1) Starting from

(1 {I[(1 oxy] car bonyl } - 4- phenyl - 4- pi peri di ny| 1d (169
andn%ﬁ?éwﬁé%xﬁ%e 16 (100 ng), 250 ng of the title i %ﬁ%%h%%ma%

obtalned as a white foam M (ESI+): nmlz=529 [ MtNa] +. 25Interrred|ate 89

1, 1-di net hﬂm,y_gthvl 4- (1-benzofuran-5-vll-4-(2-{l'1—(3 chloro-1-
4-(2- {xl (g3 . Al I
phenyl -

p ) S
(1-{[(1- mef ngtfm )rﬁﬁrmedmtméw ’}ngbhed]wermeplat@eiﬁ &ﬁChmg) a‘b?étmo O&d:hedli@S ng)
and i nter nggl, the title conpound were obtained as a
white foam‘%‘éﬁ?ééfé?&aﬂ?a a%%g%ttﬁﬂgi 35 Internediate 90 60 WO

2004/ 09914 HEE) Rage&gp QRR+HE. 1-di met hvl et hvl
4- (1- benzofuran-5-vil-4-(24f 1- (3-chl oro- 1-

napht hal envl ) et hvl | am no} 2- oxoet hvl ) - 1- pi peri di necar boxvl ate (Enantl| omer 1)
Starting fkienmediate 8¢di ate 44 (112 ny) and intermediate 16 (70 ny), 122 ngy

ffw the titha-qifig were obtained as gobhfih@RAB.yiRalB{ESlchloro L 2=491
4- (1- benz oheshthalenyilethvlleminpl:3-oxaethyilAmiperidinecarboxyiate (Enantiomer 2)

napht hay enyl ) et hyl | am no} - 2- oxoet hvl ) - 1- pi peri di necar boxvl ate (Enanti oner 2)
10 Starting frominternediate 44 (50 @3 and internmediate 15 (31 np), 55 ny
of the titPENgoHYBiparediate ddt @Pnraa) 8 intermediater B 31 m)( Bsmg of Hezitieo1

[ M t - but +Hkompouh8 werd esiamed ad 8 white foadr, di met hvl et hvl 442-f f
| - (3- cvano-I- napht hal envl ) et hyl | (net hyl ) am nol - 2-

quet hyl } - Msl(ESVﬂuarzam’rﬂ\melhprxv) phenvl | - 1- pi peri di necar boxvl at e
nanti onmer 1)

15  Intermediate 92
1.1-dimethylethyl 4-{2-[[1-(3-cyano-1-naphthalenyl)ethyl}{methyl}amino]-2~
oxoethyl}-4-[3-fluoro-4-(methyloxylphenyll-1-piperidinecarboxylate (Enantiomer 1)
Starting from intermediate 40 (182 mg) and intermediate 12 {104 mg), 276 mg of the title
compound were obtained as a white foam without any chromatographic purification.

20 T.Lc. CH/ACOEL 1:1, Rf=0.45 (detection with ninhydrine).
MS (ESf+): m/z=582 [M+Na]".

Intermediate 93
1.1-dimethylethyl 4-{2-][1-{3-cyano-1-naphthalenyl)ethvi](methyl}amino]-2-
25  oxoethyl}-4-{3-fluoro-4-(methyloxyiphenvi]-1-piperidinecarboxylate (Enantiomer 2)

Starting from intermediate 40 (166 mg) and intermediate 13 (95 mg), 300 mg of the tiille
compound were obtained as a white foam without any chromatographic purification.

T.l.c.: CH/ACOEL 1:1, Rf=0.45 (detection with ninhydrine).
30  MS (ES/+): m/iz=582 [M+Na]".

Intermediate 94

1,1-dimethylethyl 4-{2-41(3-cyano-1-naphthalenylymethyl}(methyliaminol-2-
oxoethyl}-4-[3-fluoro-4-(methyloxyiphenyl]-1-piperidinecarboxylate

35
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Starting frominternediate 40 (182 ng) and internediate 12 (104 ngy), 276 ny
of the title conpound were obtained as a white foamw t hout any

chronatographic purification 20 T.1.c.: CH AcOet 1:1, Rf 045 (detection
wi th ninh r|ne M5 (ES/+): mz= 582[I\/HrNa] I nternediate 9
1. 1- di met 9914345 f f 1-(3-cvano-1 -napht hal enyl )etlfﬁ?ifﬁltzﬂ%{"ﬂ?flﬁ ani

nol - 2- 25 oxoethvll-4 f3-fluoro-4- (nethyloxv)phenvll-l pi peridi necarboxvl ate

(o5 ) . acwip By g B el ot B8 o PO 2 FRAUELY hou

any chr omatompeeiidwerg gblained as ovhite Toam Wlfhoumymatmg@phi%ﬁﬂﬁcaﬁor( det ection

w th ni nhy n Internediate 94 1

1- di net hvi t'ﬁv@"i’”‘ %ﬁ%#ﬁ%@%ﬁﬁ\g@h@ ‘W*BE%)I ) met hyl | (et hyl ) ami nol -

oxoet hyl } - A&&(Elﬂlﬂoméx—ﬁﬁﬁ fet¥all. oxv) phenvl | - 1- pi peri di necar boxvl ate 35 61 WO
2004/ 098143 PCT/ EP2004/ 005005 Starting frominternediate 40 (166 ng) and

I nt er medi a‘qrﬁeﬁﬂec(lg[%ggg) 240 ng of the title conpound were obtained as a
white foamW| chronatorahlg! purlflca'ilon TI C.: CH/:?\CC]%'[ 1:1,

Rf =0. 28 (dé yleihyl bloro-1zaphthalenylle 10} A

| nt er medi a&mﬂﬁm&#y_@ Eﬁ#béﬁ&ﬁécarboxylate (Enantiomer 1!

442411- (3-chlToro-1-nap al'envl) et hvlTam no} - 2- oxoet hvp- 4 f4-

(met hvl oxv) phenyl | - | - pi peri di necar boxvl ate (Enantionmer 1) 10 Starting from
i nt er madi atsgartnd {rdrﬂent@gaem@ 421120 WRY) il entdinedfite m8)(63 haf), 16p @ dfhie tilld | e

conmpound wer e obt ai ned (ES/+): z=559 [ MtNa] " | ntermedi ate 96 15
1. 1- di met hERBPeHAd wer Qﬁthe?G chloro-1 -napht hal enyl ) et hvl | ani

no} - 2- oxoe 44, | y) phenyl | - | - pi peri di necar boxvl ate (Enanti omer
2) Starti nW@%ﬁ % &ﬁi@ﬂﬁa@ﬁz (120 ng) and internediate 15 (63 ng), 158
r{g of the title conpound were obtained.

: Intermediate 96

15  1,1-dimethylethyt _ 4-[2-{[1-(3-chioro-1-naphthalenyl}ethyl]amino}-2-oxoethyl}-4-[4-
methyloxyiphenyl]-1-piperidinecarboxylate (Enantiomer 2

Starting from intermediate 42 (120 mg) and intermediate 15 (63 mg), 158 mg of the fitle

cormpound were obfained.
20  MS (ES/+): mfz=481 [M-t-but+H]".

intermediate 97
1,1-dimethylethyl -2-ox0ethyl)-4-

dihydro-1-benzofuran-5-yl)-1-piperidinecarboxylate (Enantiomer 1)

1-{3-chloro-1-naphthalenyl}ethyllamino

25

( Starting from intermediate 43 {150 mg) and intermediate 16 (92 mg), 135 mg of the iitle

compound were obfained.
MS (ES/+): mfz=493 [M-t-but+H]’.

30 Intermediate 98
1,1-dimethylethyl 4-{2-{[1-{3-chloro-1-naphthalenyl)ethyllamino}-2-oxoethyl}-4-(2.3-
dihydro-1-benzofuran-5-yl}-1-piperidinecarboxylate {(Enantiomer 2)

Starting from intermediate 43 (100 mg) and intermediate 15 (83 mg), 125 mg of the litle
35 compound were obtained.

MS (ES/+): miz=571 [M+Nal*.
62



20 M5 (ES/+): nmz=481 [Mt-but+H . - Internediate 97 1, 1-di nethvl et hvl
4-(2-(11-(3-chl oro-1- napht hal enyl ) et hyl ] am no} - 2- oxoet hyl ) - 4- (2, 3-

di hydr o- 1- benzof uran-5-yl ) - 1- pi peri di necarboxvl ate (Enantionmer 1) 25
Starting frominternediate 43 (150 ng) and internmediate 16 (92 ng), 135 ngy
of the tit‘%ﬁ cpr’g)ound were obtained. M5 (ES/+): mz=493 [Mt-but+H +. 30
I nt er medi at 8 2847142 gi net hvl et hvl 4- 12411 43-chl oro-1 - RGPEPHAHERYS

) et hvl | am no} - 2- oxoet hyl ) -4- (2. 3-

di hvdr o- 1- benzof ur an- 5-vU-| - pi peri di necar boxvl ate (Enantiomer 2) Starting
frominter peimdRatdde( 100 ng) and internediate 15 (63 ng), 125 ng of the
title 35 pound were obtai ned. M ! _

2004/ 0991432 -,'.'w'.im:IJre.’é Y 005005 et A eV AN ::.Fa t gln A H .,‘!.I GLAVALAIMITINO | .27
1- ( 3- cvanookostaphizhabiyil.) HlfipBiidivbg:aBox\0ate@Byn isomer, chain_enantiomer
oxoet hyhé- % met hyl - 4- phenyl -1 -pi peri di necarboxyl ate(Syn 1 soner, chain
enanti offer 15 1) Starting frominternediate 62 (50 ng) and internedi ate 16
(34 ng), AStartngoifort nterinetibe 62060ARY AL BRediblea6B4mas 48 idibfttee fitkam T.1.c.:
CH AcCEet 7: 3|‘n Rf ﬁo. 27 ﬁ’getgct ilon.Ww.th ninhydrin). M (ES/+): nmlz=470

[ Mt - but +HEPDRYENd WeTe opfaled a3 a YA 108 i het hyl et hvl 4- f2-f f

1-(3-cvano-1l-n ra% enyl ) et hvi | &met,hv[_)am’ .nol - 2-

oxoet hyl } - 3:%e € -WF?E#);TQ?Z (sietse Q'HWFFHE%{?VHB&%I ate(Syn isomer, chain

enant i omer MRUESES): l2urd t-bateH)’| nt er nedi ate 62 (50 ng) and internediate 15
(34 rrgo)%{J 55 ng of the title conmpound were obtained as-a white foam T.Il.c.:

[C'I\_/Kﬁ?but +L,jl|;temﬁgd_i£{ezlao(det ection with ninhydrin). M (ES/+): m z=470
1,1-dimethylethyl 4-{2-[[1-(3-cyano-1-naphthalenylethyli{methyllamino}-2-

( oxoethyi}-2-methyl-4-phenyl-1-piperidinecarboxylate(Syn isomer, chain_enantiomer
2)

16  Starting from intermediate 62 (50 mg) and intermediate 15 (34 mg), 55 mg of the fitle
compound were obtained as a white foam. '

T.l.c.: CH/ACOEt 7:3, R=0.27 (detection with ninhydrin).
MS (ES/+): m/z=470 [M-t-but+H]".

20 intermediate 101 )
1,1-dimethyiethyl 4-{2-[[1-(3-cyano-1-naphthalenyfiethyll{methyl)amino]-2-

oxoethyl}-4-{4-fluorophenyl)-2-methyl-1-piperidinecarboxylate{(Syn isomer, chain
enantiomer 1)

. 25  Starting from intermediate 61 (70 mg) and intermediate 16 (40 mg), 36 mg
(_.- of the title compound were obtained as a white foam.
MS (ES/+): mfz=566 [M+Na]'.

intermediate 102

30 1.1-dimethylethyl 4-{2-[[1-(3-cyano-1-naphthalenyl)ethyl]{methyllamino]-2-
oxoethyl}-4-{4-fluorophenyl)-2-methyl-1-piperidinecarboxylate(Syn _isomer, chain
enantiomer 2)

Starting from intermediate 61 (70 mg) and intermediate 15 (40 mg), 74 mg
35 of the title_compoung were obtained as a white foam.
MS (ES/+): miz=566 [M+Na]".
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20 Internedi ate 101 1, 1-di met hyl ethvl 442-f 11 -(3-cvano-|

- napht hal enyf et hvi | (net hvl ) am nol - 2-

oxoet hvl } - 444-f 1 uor ophenvl) - 2- net hyl -1 - pi peri di necar boxyl at e(Syn i soner,
chain enantioner 1) 25 Starting frominternediate 61 (70 ng) and

i nt er nedi ave28/044% ng), 36 ng of the title conpound VRGRERIBUMAOMNEY as a
white foam M (ES/+): m z=566 [IVHrNa]' . Internediate 102 30

1,1-di methyl ethvl 442-f f1-(3-cvano-1-naphthal enyl)ethyl| (nethvl)am nol -

oxoet hyl } - 44tbrinkdrat Jo42- net hyl -1 - pi peri di necar boxyl ate(Syn isoner,
chain enan_it m&*rh Start) i nt e rrﬁ-ﬁh te and rrredl ate
15 (40 ny) ,- !—)-f-—lﬂhé%d-é-g}—% [9-;naphi oam

M5 (ES/ +): fdorebitdnyl) ihvl-1£b’3péf!alr%lﬁﬂﬂdi9&ié %ﬁﬁ&b&i&@%ﬁdﬂﬂsﬂ&lﬁpmer 1)
'_ﬂgg[]{rﬁ @@?;ﬁg@ﬂ%ﬂlﬁ“ jﬁé{ﬂ&‘; o eﬁh%’@' iald é‘yjlﬁetﬁélfaﬁnkﬂﬁ-gic'»ethyn-4—{4-
fl uorophenyﬂ mit ipatichecar lake r 2schodn edantivingerr

enant i omer . e di

(211 é%wl‘@rf%ﬁt“ﬁ% e &, lﬁ%%m)yfmdamtenmwedeteo}%éﬁmg) SPy170 of the tte
fluor ophenv_@g@_e_lm;_mgandlﬁﬁmgef’uhdﬁ canjoord 184 were(dBjainedsammehite Zoarshai n
enantioner 1) Starting from internediate 61 (130 ng) and internediate 16
(76 mg), 92 ng of the title conpound 103 and 65 ny of the title conpound
104 wer g, oq gi Egg S ﬁ_i te foanms. 10 Internediate 103: T.l.c.: CH AcCet 6: 4,
Rf =0. 35™°(d ni nhydrin). M (ES/+): nmlz=561 [ M-Na]'

| nt er medi atg, cﬂ.@l—lmﬁoﬁtﬁticRﬂo@BV(dﬁ&ﬁbn@ltHnInRﬁdFﬁ)21 (detection with

ni nhydri n) S/ 61 [MtNa]'. Intermediate 105 and 106
1, 1- di met hx)Y'%%griE rdgon éRar

- (3-chl oro-1-napht haI envl ) et hyl | am nol - 2- oxoet hvl ) -4-(4- 20
f uor ophenyilierel@idWi4: | - pi peri di necar boxvl ate: (syn isoner 1, chain
enant|l omer ~2) 1. I-drmethvl ethvl 4-(2-{f1-(3-chloro-1-naphthal enyl)ethvl|am
nol - 2- oWoet hild.) CH/ACQEL 6:4, Rf=0.21 (detection with ninhydrin).

MS (ES/+): miz=561 [M+Na]".

Intermediate 105 and 106

1,1-dimethylethyl _ 4-(2-{[1-(3-chloro- -naghthalenyllethxl]amino} 2-oxoethyl)-4-(4-
20  fluorophenyl)-2-methyl-1-piperidinecarboxylate: (syn isomer 1. chain enantiomer
2)1,1-dimethylethyl -2-0xoethyl}-4-{4-
fluorophenyl}-2-methyl-1-piperidinecarboxylate {syn isomer 2, chain enantiomer
2)Starting from intermediate 61 (130 mg) and intermediate 15 (76 mg), 100 mg of the title
compound 105 and 87 mg of the title compound 106 were obtained as white foams.

1-{3-chloro-1-naphthalenyl}ethyllamino

- 25 ‘
Q Intermediate 105:

T.l.c.: CH/ACOEt 6:4, Rf=0.35 (detection with ninhydrin).
MS (ES/+): miz=561 [M+Na]".

30 Intermediate 106:

T.l.c.: CH/ACOEt 6:4, Rf=0.21 (detection with ninhydrin).
MS (ESi+): m/z=561 [M+Nal".

Intermediate 107 and 108
35 1,1-dimethylethyl 4-(2-{[1-(3~-chloro-1-naphthalenyl)ethyllamino}-2-oxoethyl}-2~

methyl-4-phenyi-1-piperidinecarboxylate (syn isomer 1, chain enantiomer 1)
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fl uor ophenyl)-2-net hyl -1 - pi peri di necarboxvl ate (syn isoner 2, chain
enantioner 2jStarting frominternediate 61 (130 ng) and internediate 15 (76
ng), 100 ng of the title conpound 105 and 87 ng of the title conpound 106
were obtained as white foans. 25 Internediate 105: T.l.c.: CH AcOEt 6:4,

Rf =0. 35 (&E‘Pé@f‘fﬂ%"ﬁ"%th ninhydrin). M (ESI+): m z=561P¢iR@AL05085

Internmediate 106: T.I.c.: CI—VAcCEt 6: 4, Rf=0. 21 (detectlon w th ni nhydrin).
M5 (ES/ +) : Lindimethylethy A Atthalenyiiaih of-2-wixpsthiph-Ret hvl

4-(2- (11° (il 8ipiohyl/RBREA Lk g

ot hyl - 4. 1 ethiy]-#phenvil aﬂn@@ |Jb}: temi torer 1 Startin 1)

64 WO 2oo4ffmg¢etme¢e%/@:@éwm)@@9@m§rmeﬂlaie (6 0e)| 48 Fig|of the titie compound 107
4-(2-{f1- (&océm of the REPESRRIAAND %rbvéﬂté}ﬁemw@re%&ﬁ& hvl | -2-

met hyl - 4- phenyl -T - pi pérrdinecar boxXyl ate(syn i soner 2, chain enantioner 1)
Starti fron1|nterned|ate 62 (90 ng) and internediate 16 (61 ng), 48 ng of
the title conpound 107 and 38 ng of the title conpound 108 were obtained as
white foanitermediatei®iidi ate 107: HPLC (wal k-up): tR= 7.15 nmin. Internediate
108: 10 HPUE €\WwélkubPls= A f&mif. 12 mn.  Internediate 109 and 110

1. 1-di met hvl et hvl

4-(2-{11-(3-chl oro-I-naphthal enVi | et hyi | am no}- 2- oxoet hvl ) - 2-

met hyl - 4- pintamrledibtei@fzr i di necar boxvl ate: (svn isoner 1. chain enantionmer 2)
151 | @zﬁﬁ% (3 chl oro-1 - napht hal envl ) et hyl | am

no} - Zlggoggﬁnyoﬁggﬁh%#h henyl-l-plperldlnecarboxvlate (syn isoner 2,
chai n enanti oner Startlng frominternediate 62 (90 ng) and internediate
15 (61 ng)HEEHﬂ.&EﬂQ&.&EﬂQJJQJ e conpound 109 and 32 ng of the title compound
110 were obtained as white foans. 20 Internediate 109: HPLC (wal k-up): tR=

1. 15 mn. 1,4-dimethylethyl 4-(2-{{1-(3-chloro-1-naphthalenyllethyl]amino}-2-oxoethyi)-2-
methyl-4-phenyl-1-piperidinecarboxylate- (syn isomer 1, chain enantlomer 2)

15  1.4-dimethylethyl 4-(2-{[1-(3-chloro-1-naphthalenyl)ethyl]amino}-2~oxoethyi)-2-

" methyl-4-phenyl-1-piperidinecarboxylate: (syn_isomer 2, chain enantiomer 2)
Starting from intermediate 62 (90 mg) and intermediate 15 (61 mg), 36 mg of the fitlle

compound 109 and 32 mg of the title compound 110 were obtained as white foams.

20  Intermediate 109:
HPLC (walk-up): tz= 7.15 min.

Intermediate 110:
HPLC (walk-up): trg= 7.12 min.

Intermediate 111 and 112

1,1-dimethylethyl 4-(2-{[1-(3-chloro-1-naphthalenyl)ethyilamino}-2-oxoethyi)-2-

methyl-4-[4-{methyloxy)phenyl]-1-piperidinecarboxylate (syn isomer 1, chain
enantiomer _1)1.1-dimethylethy] _ 4-{2-{[1-(3-chloro-1-naphthalenyl)ethyljamino}-2-
30  oxoethyl)-2-methyl-4-[4-{methylo henyl]-1-piperidinecarboxylate (syn isomer 2
chain enantiomer 1) Starting from intermediate 64 (90 mg) and intermediate 16 (51 mg),
54 mg of the title_compound 111 and 66 mg of the title compound 112 were obtained as

white foams.
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Internediate 110: C HPLC (wal k-up): tR= 7.12 min. 25 Internediate 111 and
112 1, 1-di et hvl et hvl

4-(2-{[ 1- (3-chl or o- 1- napht hal enyl ) ot hyl | am no} - 2- oxoet hyf - 2-

met hyl - 4-f 4- (et hyl oxv) phenyl | -| - pi peri di necar boxvl ate (syn isoner 1, chain
enant i omer Vi1 2004/0¢48et hvl et hvl PCT/EP2004/005005
4-(2-{11-(3-chl oro-I-napht hal enyl ) et hyl | am no}-2 30

oxoet hvl ) - 2- net hyl - 4- f 4- (net hyl oxv) phenyl | - 1- pi peri di necar boxvl ate (syn

i somer 2, chain enantiomer 1) Starting frominternediate 64 (90 ng) and

i nt er medi atlptermediate 148 54 g of the title conpound 111 and 66 ng of the
title conpaysdedli nesssqiattdiuteg*.as white foams. 65 WO 20041099143

PCT/ EP2004/ 005005 I nternmediate 111: MS (ES/+): m z=495 [ Mt-but +H| +.
T.l.c.: WMW@C@HRﬂ:@f-Q@?:((dl@e@@nMihnwhydmnhu nhydrin). 5 Intermediate
112: MSg(ESI+): rri/z=495 [Mt-but+H 4. T.l.c.: CH AcCEt 1:1, Rf=0.28
(detection th J nh¥ rin), 10 Internedi ate 113 and 114 1, 1-di net hvl et hvl
4-(2-(f1-(32 apht hal enyl ) et hyl ) ani no} - 2- oxoet hyl ) - 4- (2, 3-

di hvdro- 1- bﬂ&(ﬁl&}aﬂz@%lw-@uﬂm}hyl -1 - pi peri di necarboxyl ate: (svn isoner 1,
chain C enantioner L 1, 1-di met hvl et hy] | .

4- 12- ( f 1- ( 3Lth GHCPEREAHRFRZEAdtsion With iRhydin)-2- oxoet hyl ) - 4- (2, 3- 15

di hvdr o- 1- benzof ur an- 5- vp- 2- et hyl - | - pi peri di necar boxyl ate (sVn isoner 2,
chain  gnanhicPBliate 113 sHd4430 frominternediate 65 (100 ng) and internediate
16 (61 ny ‘ﬁﬁg‘ﬁl“[%‘rnle conmpound 113 and 43 ng of the title conpound
114 were obtal ned as Wmte foans. 20 Interrredl ate 113 I\/IS (ES/+ X n12 507
[ Mt- but+H]11d gthyleth (31 sphtfalenyl ; -2-0 4

I nt er medi atg ﬂlﬁ-‘l-benzofuran-5-yn-2-methyl-1-plgerldmecarboy[ate- (syn isomer 1, chain
( enantiomer 1}

1.1-dimeéthylethyl 4-(2-{[1~(3-chloro-1-naphthalenyllethyl]lamino}-2-oxoethyl)-4-(2,3-
15  dihydro-1-benzofuran-5-yl)-2-methyl-1-piperidinecarboxylate (syn_isomer 2, chain

enantiomer 1) Starting from intermediate 65 (100 mg) and intermediate 16 (61 mg), 43

mg of the fitle compound 113 and 43 mg of the title compound 114 were obtained as

white foams.

20 Intermediate 113:
MS (ES/+): m/z=507 [M-t-but+H]".
T.l.c.: CH/ACOEt 1:1, Rf=0.32 (detection with ninhydrin).

¢ Intermediate 114
25 MS (ESH): miz= 507 [M-t-but+H]".
T.l.c.: CH/AGOEL 1:1, Ri=0.27 (detection with ninhydrin).

Intermediate 115

1.1-dimethylethyl 4-(2-{]1-(3-chloro-1-naphthalenyhethyllamino}-2-oxoethyl)-2-
30 ethenyl-4-(4-fluorophenyl)-1-piperidinecarboxylate (syn isomer 1, chain enantiomer

1) Starting from intermediate 63 (28 mg) and intermediate 16 (8 mg), 43 my of the litle

compound were obtained as white foam. |

MS (ES/+): mfz=495 [M-t-but+HJ".
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25 MBS (ES/+): miz= 507 [Mt-but+H . T.l.c.: CHAcOEt 1:1, Ri=0.27

(detection with ninhydrin). Internediate 115 1, 1-di nethvl et hvl
4-(2-(f1-(3-chloro-I-napht hal envl) et hvl | am no} - 2- oxoet hyl )-2- 30
et henyl - 4(4-f 1 uorophenvil -1-pi perl dl neoar boxvl ate (syn isoner 1. chain

enantiorrer wb)208@niasng frominternedi ate 63 (28 ng) andpihippsdsefisadse 16 (8
ng), 43 of the title conpound were obtained as white foam M (ES/+):

m z=495 [Mt 20041099143 PCT/ EP2004/ 005005 HPLC (wal k- up):
tR=7.14 Inte '%el{-ttﬂ"@t"%@ %1/\?‘1 di met hvl et hvl 4{2- Hl- (3-chl or o- |
-napht hal envl ) et hyl | (nmet hvt }am nol -2- 5

oxoet hvl } - 4- |h€efﬁ1leumgyph;anvl ) - 1- pi peri di necar boxvl at e- (Enant | oner 1)
| nt er medi ate m% :
Ni t rogen at-ArEoSpReE & ny)
was addeds Tmet

conditions for 20 mn. Then 10 nethyl 1 odi de was added (0.13 niL) and t he
solution was stirred for 2 h. Water and AcOEt were added; the organic phase
separated and washed with bripe, dried and evaporated under vacuum t o gi ve
2 orude whi RUSHESTAN T (W8 B6) MeaH<OPA A LIS (BHuRth indPt A NiEpgeR CEL
from 9: 1 to @hpsphereairicoaid0itheNaH 60% dlsmpmmtm iineml of Y(3& snaMwas eacklediiThelVs
(ES/+): n zamixtute s alded to idmtal Heint mgréd andesrrtReser coneiionefod @8 anih DBkt 0

obtain i{y er e %rﬁde]% add2H gD, W?%Lf}‘éﬁé tﬁe@éfﬁho#ﬂvﬁs Efrekrbr SBI Waldk 8RAAEOEL

ljgt g[]rﬁ(rjl)alt '_avy]aéh é@q Jthelo@?ﬁ%tp{ﬂ Js@% ‘él ted ed with brine, dried and evaporated
oxoet hyl } - 4- ﬂ‘i’ﬁ”ﬁ'ﬁ 8 F’I%? ??e?:'é[ '8‘5 \V/|ﬂa?*b°'2fgﬁ'é??@rac5’ﬁ%ﬂe"§)°“§f‘@rt i ng
from inter me Hé{:@ﬂi@r('?ﬂio tife compoundi(| ¥ eBhpoME® I0RPe obt ai ned as

a ite foalv (B REVEEHLIM N?z— 561 [M +Na]'. C Intermediate 118
1, 1-di rreitshvl ethvl 4-{2-ffl -(3-chloro-I-napht haI enyl ) et hvl | (et hvl ) am nol - 2-

Following the same procedure described to obfain intermediate 116, intermediates from
117 to 141 were prepared.

Intermediate 117
20  11-dimethylethyl 4-{2-[[1~(3-chloro-1-naphthalenyl)ethyll{methyl)amino]-2-
oxoethyl}-4-(4-flucrophenyl)-1-piperidinecarboxylate-{Enantiomer 2)

Starting from intermediate 79 (212 mg), 170 mg of the fitle compound were obtained as a
white foam.
25 MS (ES/+): miz= 561 [M +Na]".

S Intermediate 118
1,1-dimethylethyl 4-{2-[114{3-chloro-1-naphthalenyllethyli{{methvl}aminoel-2-
oxoethyl}l-4-(4-cyanophenyl)-1-piperidinecarboxylate

30 {Enantiomer 1)

Starting from intermediate 80 (142 mg), 184 mg of the title compound were obtained as a
yellow oil without any chromatographic purification.
MS (ES/+): m/z= 568 [M +Nal".

35
Intermediate 119
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oxoet hvl | - 4- (4- cyanophenyl) - 1- pi peri di necar boxvl ate 30 (Enantl omer 1)
Starting frominternediate 80 (142 ng), 184 ng of the title conpound were
obtained as a yellow oil w thout any chromatographic purification. M
(ES/+): mz= 568 [M+Na]'. 35 Internediate 119 67 WD 20041099143

PCT/ EP2004/ W@ﬁoggﬂ(gl di net hvl et hy| PCT/EP2004/005005
442-f(1-(3-chloro-I-naphthal envl) et hyI | (et hyI )am nol - 2- oxoet hyl |- 443-f
uor o- 4- net hyj v ’ ant i

frominterned

1, 1-di net hvl %Qﬁdfmﬂe'(ﬁ-fﬂ -(3 chl oro I - napht haI envI )et hyi | (et hyl ) am nol - 2-

oxoet hyl } - 4- -4- met hvl phenvi ) - 1- pi peri di necarboxyl ate (Enanti oner
21 Starting frominternediate 85 (105 ng), 91 ng of the title conpound were
obtained as a 15 white foam M (ES/+): mz= 575 [M +Na]~. Internediate
121 1, 1- & mebiaxing framl interpediste £3-(8 1 mgh 98 my of the title compound were obtained as a

- napht hal eny, \gﬁlﬁatf%l (et hyi )am nol -2- 20

oxoet hyl }-44 anophené_g 18 peri di necarboxVl ate - (Enantioner 1) Starting
from i nt er me¥P 4 %’*B@ff‘l MyINalso ng of the title conpound were obtained as
a white foam ¢ 25 M5 (ESI+): nmlz= 568 (M +Na]+. Internediate 122

1, 1-di et hV'?Ee’?MEdI%@TﬂO' | -(3-chloro-I-naphthal envl)ethyll (nmethyl)amn nol -

oxoet hylf 4- phenyl ) - 1- p| peridi necarboxyl ate 30 (Enantioner 2
0 1-dimethylethy! - 4-{2-[I'1-{3-chloro-1-naphthalenyllethyll{methyl}aminoj-2-

oxoethyi}-4-{3-fluoro-4-methyiphenyl)-1-piperidinecarboxylate

(Enantiomer 2}

Starting from Intermediate 85 (105 mg), 91 mg of the title compound were obtained as a
- 15 white foam.
MS (ES/+): m/z= 575 |M +Na]".

Intermediate 121

- 1,1-dimethylethyl __ 4-{2-[1-{3-chioro-1-naphthalenyllethylj{methyl)amino]-2-
20  oxoethyi}-4-(3-cyanophenvi)-1-pipetidinecarboxylate -
(Enantiomer 1}

Starting from intermediate 86 (126 mg), 80 mg of the title compound were obtained as a
white foam.
(x 25  MS (ES/+): miz= 568 [M +Na]",

Intermediate 122
1,1-dimethylethy! 4~{2-[[1-(3-chloro-1-naphthalenyl)ethyll{methyllamino]-2-

oxoethyl}-4-(3-cyanophenyl)-1-piperidinecarboxylate
30 (Enantiomer 2}

Starting from intermediate 87 (97 mg), 33 mg of the titte compound were obtained as a
white foam.

MS (ES/+): miz= 568 [M +Na]'.
35

Intermediate 123
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Starting frominternediate 87 (97 ng), 33 ng of the title conpound were
obtained as a white foam M (ES/+): mz= 568 [M+Na]'. 35 Internediate
123 68 WD 2004/ 099143 PCT/ EP2004/ 005005 1, 1-dinethvlethvl 4-12-1171
-(3-chloro-I -naphthal enyl)ethyl | (nethyl)am nof - 2-

oxoet hyl } - 4vphai¥he! Pi peri di necar boxyl ate (Enantioner 1 | from

I nternmedi ate 8% A{@g% ng), 127 ng of the title conpound vv)e?rcgmi' %%Oﬁgé% as a
white foam M5 (ES/ +). z= 543 [M.+Nar. Intermedjate 124 10 )

1. 1- di met hviekginethylats 4 -chlp BRNBAHXH IV IMEINVHAMIBOK410| - 2-

oxoet hyl } - 4-opbemyi}-4- P enishridniata latd e / (Enantiomer 2) Starting from
I nt er medi at e_89 1071 ), 71 ng of the title conpound were obtained as a 15
white foam €O 1y z= 543 [M +Nal +. Internediate 125
1.1-dinmethvlethvl 4-(1-benzofuran-5-yll-4-12.1f1-(3-chloro-I- 20

napht hal enel ) et hyl | (et hvl ) am nol - 2- oxoet hvl | - 1- pi peri di necar boxyl at e
(Enant i oger slartirg férh ingrnietiake 881{250mMRy)] B7en@6f thé 2ife za%ﬁpmﬂqa&ea@ othintdas hi tle
conmpound wer &0 tained as a white foam 25 Ms (ES/+): z= 583 [M +Na]"' .

| nt er nedi at &SP 1 §i net hyl et hyl

4- ( 1- benzof (MSESH+ )y jz=6481MrNa]3- chl or o- 1- napht hal enyl ) et hyl |

(met hyl ) am nol - 2- oxoet hvl } - 1- pi peri di necarboxy(ate 30 (Enantionmer 2)
Starting froiihifisiidagyate 91 (55 ng), 51 ng of the title conmpound were
obt ai ned as am

10  1,1-dimethylethyl 4-{2-[[1-(3-chloro~1-naphthalenyl}ethyl]{methyl)amino]-2-
oxoethyl}-4-phenyl-1-piperidinecarboxylate
(Enantiomer 2)

Starting from intermediate 89 (107 mg), 71 mg of the title compound were obtained as a
15  white foam.
MS (ES/+): m/z= 543 [M +Na[".

intermediate 125

1,1-dimethyiethyl 4-(1-benzofuran-5-vi)-4-{2-]{1~(3-chloro-1-
20  paphthalenyl)ethyll(methyllamino]-2-oxoethyl}-1-piperidinecarboxylate

(Enantiomer 1)

Starting from intermediate 90 (122 mg), 108 mg of the title compound were obtained as a
white foam.
(» 25  MS (ES/+): m/z= 583 [M +NaJ".

intermediate 126

1,1-dimethylethyl 4-(1-benzofuran-5-yl}-4-{2-[[1~{3-chloro-1~
naphthalenvyi)ethvll(methyl}amine]-2-oxoethyl}-1-piperidinecarboxylate

30 (Enantiomer 2}

Starting from intermediate 91 (55 mg), 51 mg of the title compound were obtained as a
white foam.
MS (ES/+): m/z= 583 [M +NaJ".
35
Intermediate 127
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M5 (ES/+): mlz= 583 [M+Na]+. 35 Internediate 127 69 WD 2004/ 099143

PCT/ EP2004/ 005005 1. 1-di nefhyfethyl 442-111-(3-chloro-I -n ap hthale
nyf)et hvl | (net hyl )arni nol -2- oxoet hyl }-4-r4- (et hyf oxv) phenvil - 1- pi

peri di necar boxyl ate (Enantioner 1) 5 Starting frominternediate 95 (166 npg),
47 ng of th&ot208%ddnpound were obtained as a white foRGT/ERBN/ESPOS): nf z=
573 [M +Na]+. Internediate 128 10 1, 1-di net hyl ethyl 442-111 -(3-chloro-I

- napht ha( enyd,] dirhethiietisd hy| ) ani 8¢2-{f2-(3-chloro-1-naphthalenyllethyil(methyllamino]-2-
oxoet hyl | - 4- r%—eh&@t E_E_& ﬁﬁ %‘ I ;—rl EI PRL '191 gégr bﬁ@/l ate ff (Enantiomer 2)

Starting fr title conpound were
obt ai ned as (Enadffomdritle f oam M5 (ES/+) mz= 573 [M +Na] I nternedi ate
129 1,1-d inethylethyl 4424r1-(3-chloro- 1-naphthalenvi|ethy|I(nethvf

) am nol - 2- 20 oxoet hvl }-4-(2, 3-di hvdr o- 1- benzof uran-5

(135" ) © s o s BT T g or Bl Bl Sy SR B 55 v
(ES/ +): m z=wig@TodmM -t -but +H]' Internediate 130 1, 1-di rret hyl et hyl 442-rf
1- (3-chl oro- Skl | (et hvl ) am nol - 2-

oxoet hyl } - 4- r!(ﬂ%-(%@drhvél‘lr“‘gml/ sz}of uran-5-vl)-I|-piperidinecarboxylate 30

(Enantionmer 21 Sta,rtlng fromlnterrredi ate 98 (125 ng), 118 ng of the title
conmpound werl s a white foam M (ES/+): mz= 507 [M-t-but +H"

35 10  1,1-dimethylethyl 4-{2-[11-{3-chloro-1-naphthalenyllethyll{methyl}amino]-2-
oxoethyl}-4-[4-{methyioxy)phenyli-1-piperidinecarboxylate
(Enantiomer 2)

Starting from intermediate 96 (158 mg), 57 mg of the title compound were obtained as a
15  white foam.
~MS (ES/+): mfz= 573 [M +Na]".

Intermediate 129

1,1-dimethylethyl 4-{2-[[1-(3-chloro-1 -naphthalenvﬂetiyl](methyﬂiminokg:
20  oxoethyl}-4-(2.3-dihydro-1-benzofuran-5-yl)-1-piperidinecarboxylate i

(Enantiomer 1}

Starting from intermediate 97 (135 mg), 88 mg of the title compound were
obtained as a white foam.
25  MS (ES/+): miz= 507 [M —t-but +HJ".

Intermediate 130
1,1-dimethylethy! 4-{2-[[1-(3-chloro-1-naphthalenyl)ethyl}{methyl)amino]-2-
oxoethyl}-4-(2,3-dihydro-1-benzofuran-5-yl}-1-piperidinecarboxylate

30 (Enantiomer 2)

Starting from intermediate 98 (125 mg), 118 mg of the title compound were obtained as a
white foam.

MS (ES/+): m/z= 507 [M —t-but +H]".
. 35

Intermediate 131
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I nternediate 131 70 WO 2004/ 099143 PCT/ EP2004/ 005005 1, 1-di et hyl et hyl 4-
f2-f f 1-(3-chloro-1 -naphthal enyl)ethyll (methyl)am nol-2-

oxoet hyl } - 2- net hyl - 4- phenyl - 1- pi peri di necar boxvl at e(syn i somer 1 chain
enantiomer 1) 5 Starting frominternediate 107 (46 ng), 47 ng of the title
conpound weWV@ 26M{08?1Hdd as a white foam wi thout any chr oRET/EH2AHHSES
purification. HPLC (wal k-up): tR=7.71 mn. Internediate 132 10

1. 1-di met hyIMiIf 1 (3 chtzaﬂofa-chlmphhhaitameh pdthyil (nfeti®flaninsisg-nol - 2-
oxoet hyl } -2 ha%-Bhen) |e.r |d|.nca boxvl chain
enant i oner e P el o
conpound wereadtidnaeridd as a 15 whi te foamvmthout any chromat ogr aphi c

purification. HPLC (wal k-up): tR= 7.68 min. Internediate 133
1, 1-di met hyl et hyl 4-(2411-(3-chloro-I -naphthalenvl)ethvil (nethvl)amn nol -2-

20 Oxoet B RN R R S BB el £
conmpound wew@n@mammﬁ@UWyaphrmtowamenﬁﬁatht any chr omat ogr aphi c

purificatio wilRk): (e g tR= 7.70 min. Internediate 134 1
1- di et hyl eﬁ1 &442% (3 chI ‘or o- 1 - napht hal envl ) et hvl | (et hvl ) ami nol - 2-

oxoet hyl } - 2- net hy| - 4- phenyl - 1- pi peri di necar boxyl ate(syn i soner .2, chain 30
enant i omer Et_ewd!ﬂ&dszfrommternedl ate 110 (48 ny), 39 ny of the title

conpoundoWerel-Ghictiyi@fyies a Wy {- IWot‘hﬁ htR&En %‘ﬂﬁhﬁﬂ{%miﬁo]-z-
purification. wa up) - nternedl at e )
oxoethylt-2-methy l-4-p envl-1-mndmecarbo;_g[late(svn somer 2. chain

enantiomer 1}

Starting from intermediate 108 (36 mg), 37 mg of the {itle compound were obtained as a
15  white foamn without any chromatographic purification.
HPLC (walk-up): tz= 7.68 min.

Intermediate 133 '

1,1-dimethylethyl 4-{2[1-(3~chloro-1-naphthalenyl)ethyli(methvl)amino}-2-
20  oxoethyl}-2-methyl-4-phenyl-1-piperidinecarboxylate(syn isomer 1, chain

enantiomer 2)

Starting from intermediate 109 (48 mg),‘ 42 mg of the title compound were obtained as a
white foam without any chromatographic purification.

(. 25 HPLC (walk-up): tg= 7.70 min.
intermediate 134
1.1-dimethylethyi 4-{2-[[1-(3-chloro-1-naphthalenylethylj{methyl}amino]-2-
oxoethyl}-2-methyl-4-phenyl-1-piperidinecarboxylate(syn isomer_ 2, chain

30 enantiomer 2)

Starting from intermediate 110 (48 mg), 39 mg of the title compound were obtained as a
white foam without any chromatographic purification.

HPLC (walk-up): tg= 7.68 min,
35

Intermediate 135
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WD 2004/ 099143 PCT/ EP2004/ 005005 1, 1-di net hvl et hvl 44241
-(3-chloro-1-naphthal a nvi)ethyll (nethyl)am nol-2-

oxoet hyl } - 2- net hyl - 4-r 4- (net hyl oxv} phenyl1- 1- pi per[ di necar boxyl at e(syn

i somer 1, <chain enantioner 1) 5 Starting frominternediate 111 (54 ng), 48
ng of the tiidRopewvpaeund were obtained as a white foam fﬁ/ﬁﬁﬁ’%}’ﬁamsm z= 565

[M+H]' Internediate 136 10 1, 1-di net hvl et hvl 4(24r1
- napht hal envI f hvham npls
oxoet hyl ) - 2 f

1~CIi] _ 1 ami
i somer 2, dxaeﬂhxgﬂamgtl_-gﬂﬂf[ ;(;)3 M}@nﬂll—@ggmmmmmmté@% ( i&ﬁmﬁgh 54

of the titl obtained as a 15 white foam MS (ES/+): nlz= 565
[M+H " ecn#errw Hilom 1, 1-di met hvl et hvl 442-111

- (3-chl oro- 1- napht hal envl ) et hyl | (et hvl ) am nol -2- 20

oxoet hyl }-4- (2, 3-di hvdro- | - benzof uran-5-vl ). 2- net hyl - 1- pi peri di necar boxyl at e
(syn i sdirrerStértmg:fnmh intemaaiizite it (Eu)m@t 48 tmgnyf tihe Bk comtpraune cised ebtdihed 643 ng) ,
43 nmg of th k. compound were obtained as a white foam w thout any

chr omat ogr ap SUrification. 25 M5 (ES/+): mz= 599 [M +Na]+. Internediate
138 1, 1- d| rré&%(ﬁ PhYz= 565 [M +H[".

4-(2- [1143 chl or o- 1- napht hal envl ) et hyl | (et hvl ) am nol -2 -

oxoet hyl } - 4ktermedibfavidso- 1- benzof ur an- 5-'y0. 2- net hyl - 1- pi peri di necar boxyl at e(
syn 30 isoner z_, cﬁal n enantlorrer 1 St art| ng from [ nt er ITEdI ate 114 (43 ny),
43ngof10th y aroi-ngphtha thyllfimg )

chr omat ogr ambemggrme 59y (Pl T el HioNglate(oyrd Sidiel O

2004/ 099143 047005005 Tnierned ate
chain enantiomer 1)

~ Starting from intermediate 112 (66 mg), 54 mg of the title compound were obtained as a
15 white foam.

MS (ES/+): miz= 565 [M +H[".

Intermediate 137

1.1-dimethylethyi 4-{2-[[1-{3~chloro-1-naphthalenyllethylj(methyl)aminof-2-
20  oxoethyl}-4-(2.3-dihydro-1-benzofuran-5-yi)-2-methyl-1-piperidinecarboxylate(syn
isomer 1, chain enantiomer 1)

Starting from intermediate 113 (43 mg), 43 mg of the title compound were obtained as a
white foarn without any chromatographic purification.
25  MS (ES/+): mfz= 599 [M +Nal".

Intermediate 138
1,1-dimethylethyl 4-{2-[[1-{3-chloro-1-naphthalenyl)ethyil(methyl}amino]-2:
oxoethyl}-4-(2,3-dihydro-1-benzofuran-5-yl}-2-methyl-1-piperidinecarboxylate(syn

30 isomer 2, chain enantiomer 1)

Starting from intermediate 114 (43 mg), 43 mg of the tifle compound were obtained as a
white foam without any chromatographic purification.
MS (ES/+): miz= 599 [M +Na]’.

35
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1, 1-di nmet hyl et hyl 4-(2-1T1-(3-chloro-|

- napht hal enyl ) et hyl 1( net hvl ) am nol - 2- oxoet hvl } - 2-

et henyl - 4- (4-fl uorophenyl ) - 1-pi peridi necarboxvl ate (Syn Isoner 1, Chain
Enantioner 1) 5 Starting frominternediate 115 (8.5 ng), 8.5 ng of the
title conpoywrshoiigi@bt ained as a white foam M5 (ES/ +) pof@aafdRodadd t - but
+H +. HPLC (wal k-up) tR= 7.7 10 Internediate 140 1, 1-dinethvlethvl 4-(2-tf
| -(3-chloro-1 -naphthal enyl)ethyli(nethyi)an nol -

oxoet hyl } - 44ntermediate 439 et hvl oxv) phenvl | - 1- pi peri di necar boxyl at e
(Enanti onmer 1) -dirhethiyfelidy] @22 B{3)cad-1-naphthalenylethyll(methyllamino]-2-oxoethyl}-2-

0- (benzot ri agRbnvk-a4a)tuldrbpRENT-1-SibbAdRbEEMbYAReUM t et raf | uoroborate (239
) “ﬁLSe?d piseslent ctBndnaey TR T g For 50 mnures o
i nter meditte_16 he mxt re was stir It

over ni ght, tﬁ@ﬁmé% TO[fIg %%"E‘t@&qﬁﬁ?g H'W-c[ Ww—%w&'&é’@@? asa

NaHCO3, wat eryiredolfi ne; then it was dri ed and evaporated under 20 vacuumto

give a crude T cOEt 1:1, RF=0.50 (detection with

ni nhydrin)]. Mgﬂggé? r?(%e?d‘?e[@"té{ s dissol ved in dry DM (4 nL) and, under a

Ni t rogen at hapispedlieupare7at 0C, NaH 60% di spersion in mneral oil (53 ngy)

was adde The m xture was allowed to warmto rt and stirred under these

conditions for 20 mn. Then nmethyl iodide was added (0.41 m-) and the

sol uti on wasingdrimedizte 140 2 h at 50C. Water and AcOEt were 25 added; the

organi ¢ phasg &) and masl ' ‘

vacuum t o give—tt - : - S95=t STt e

purifi cat'i onexokthylle4-13- ethylb e i P- aﬂtm ateh ni nhydr| n) M

(Ei? M Z= 29 dtid ]'. 30 Internediate 141 1 1-dinmethvlethvl 4-(2-ff
chI oro-‘l——'rra'p"fl'\l%'hﬁi- enyf ethyll (nmethyl am nol-2- oxoethyl}-4-1t3

f | uor o- 418 e INEACROP phiand O-(bepiqiiazod! -yt Bdkyatmmethyanemur deteafluarpborate

(239 mg) were added to a solution of intermediate 40 (249 mg) in anhydrous DMF (4 mL)

under a Nitrogen atmosphere. After stirring for 30 minutes, intermediate 16 (140 mg) was
added. The mixture was stirred at rt overnight, then it was diluted with AcOEt, washed
with aqueous std NaMHCQ;water and brine; then it was dried and evaporated under
20  vacuurmn tb give a crude product [T.L.c.. CH/ACOEL 1:1, Ri=0.50 (detection with ninhydrin)].
This intermediate was dissolved in dry BMF (4 mL) and, under a Nitrogen athmosphere
and at 0°C, NaH 60% dispersion in mineral oil (53 mg) was added. The mixture was
allowed to warm {o rt and stirred under these conditions for 20 min. Then methyl iodide
was added (0.41 mL) and the solution was stirred for 2 h at 50°C. Water and AcOEt were
256 added; the organic phase separated and washed with brine, dried and svaporated under
_ vacuum to give the iitle _compound (396 mg) as white foam without any further
C- purification.
T.l.c.: CH/ACOEL 1:1, Rf=0.62 (detection with ninhydrin)
MS (ES/+): miz= 591 [M +Na]".
30
Intermediate 141
1,1-dimethvlethyl 4-{2][1-(3-chloro-1-naphthalenvl)ethyli{methyl}amino}-2-
oxoethyl}-4-[3-fluoro-4-{methyloxy)phenyll-1-piperidinecarboxylate

{Enantiomer 2}
35 DIPEA (290 uL) and O-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate
(239 mg) were added to a solution of intermediate 40 (249 mg) in anhydrous DMF (4
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35 DI PEA (290 pL) and O (benzotriazol-1-yl)-N, N, N N -tetranmethyl uroni um
tetrafl uoroborate (239 ng) were added to a solution of internediate 40 (249
ng) in anhydrous DMF (4 73 WD 2004/ 099143 PCT/ EP2004/ 005005 nl) under a

Ni t rogen atm)sg)here After stirring for 30 mnutes, internmediate 15 (140 ny)
was added. THR2H49¥iA3e was stirred at rt overnight, then BCI/ERA&48P300% ed wit h
AcCOEt, washed w th aqueous std NaHCO3, water and brine; then it was dried
and evapor atdd uudez,’reaNitmgemahndsphcgév‘b‘teastirnngl’é)rﬁﬂmmimates,ﬁme:imediate CH(1A0@g) 1: 1,

R =0, 20 (Aot Lt o Il AN o Polliviel AFRURY G, WS AdRECAkYRH 11

di spersi on iwithraqueoud sigi Nai(lees,r@tewm hunte dherTHevasi stiagy andvavaposdtédwedert o

to rt o' i f et i odi d
was added ( QRGP o REe HAEradIBTR ECCAIACORRS: |, RE-07%h @hRonc Al TRbGNL O] G°
AcOEt webe T@@de@med@edwegaiﬁwlvgﬁas@v%@m apthoUngar A dlregen ipthirgspberedr i ed
and evapor atgaqg dt”@)déf Néﬂ 6(3’% Fsibn%\fﬁnéraﬁoﬁ géé ﬁ@i@)&?%ﬂ@d (ﬁ@g@ @\%S‘m' te

f oam wi t hout any furt cat i on.
(det ecti on @iewedlorivaray ‘iOrf} anWBtIF(EElSFndPF th¢l>‘Q EOMPHF pr+3gamin. Th@(ﬁ?‘?ﬁ]&‘ém@d%
N-f(3- Chl or gk a'aé&i‘(dlﬁ' rﬁﬂ)’ér)d'iﬁé Qé’lbt*oh%mafsdsnﬁréd ?dr‘iq{ QtFH?J@CYW)ate‘iaﬁd R@@Eﬂhéﬂé' '6'

met hyl acet am de TPA -) wa to a solution of Internedi ate

(140 ng) in a&ﬁmmwgam;hw Sﬁ}iala[a}eda@nd()@%ﬁ@é\fﬂh&rlﬂﬁ-tqfﬁgé\ﬁda@tfﬁﬁ%ﬁﬁéﬂédef The
reacti oRqgMm Xk t&ﬁg%esthéhﬂ@@bﬁ%dﬁn@ﬁmfn‘i‘g) aQWhﬂQf&aﬁﬂﬁiﬂ{Huf Qﬂiﬁ’drtlhé? ViAfdagort 0C.
The residue _was ur|

| oaded 20 wi't washed wi th

MeOH, el ut ed - {CHYARREDL: HaRIFR-b4 (dptasiipn ‘f"@h 'P'ngﬂn)oy M OH) . SoI vent

evapor ati on m(@/;)hmiasmgmbund (90 ng) as a white foam T.l.c:
DCM MeCH 75: 25, Rf=0.25 (detection with'ninhydrine). N5 (ESI+): n12 =426

[ MFH {. 25 Exanple 2

N- £ 3- Chl or Exkmpspht hal enyl ) met hyl | -2 f4-(4-fluorophenvl|-I-methyl-4-piperid
invII-N-,1 met,h I de 1vva.terl 7% w w;, 50
pI) was 'Bdddb #H CH3CN (6

-) under ané‘ﬂhylagam:det rmspher e at [ t Af ter 30 m nutes sodi um
e ST %x&w IR 00 he
AcCEt (3 x 5fL) at 0°C under a Nitrogen atmosphere. The reaction mixture was stirred 1 h before

being concentrated in vacuo at 0°C. The residue was purified on a SCX-cartridge (loaded
20  with DCM, washed with MeOH, eluted with NH3 0.25 M in MeOH, followed by MeOH).

Solvent evaporation gave the title compound (90 mg) as a white foam.

T.Lc : BCM/MeOH 75:25, Rf=0.25 (detection with ninhydrine).

MS (ES/+): mfz=426 [M+H]".

25 Example 2
5\ N-[{3-Chloro-1-naphthalenyl)methyl]-2-[4-{4-fluorophenyl)-1-methyl-4-pipetidinyl]-N-

methylacetamide

A solution of formaldehyde in water (37% wiw; 50 pf) was added to a stirred solution of
30 Example 1 (80 mg) in CH;CN (6 mL) under a Nitrogen atmosphere at rt. After 30 minutes

sodium triacetoxyborohydride (50 mg) was added. The mixture was stirred for further 2 h

then it was quenched with aqueous std NaHCOs(5 mL) and extracted with AcOEt (3 x 50

mL). The combined organic phases were dried, concenirated in vacuo, and the residue

purified on a SCX-cartridge (loaded with DCM, washed with MeOH, eluted with NH3 0.25
35 M in MeOH, followed by MeOH). Solvent evaporation gave the {i ulg_t&mggm_ (70 mg) as

a white foam.
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nL). The conbi ned organi ¢ phases were dried, concentrated in vacuo, and the
residue purified on a SCX-cartridge (loaded with DCM washed with MOH,
eluted with NH3 0.25 35 Min MeOH, followed by MeOH). Sol vent evaporation
gave the title corrpound (70 mg) as a white foam 74 WD 2004/099143

PCT/ EP2004/ |.c.: DCM MeOH 8:2, Rf=0.4 (detecti rine).
NVR (d6- S 11 pprr) 7.96-7.90 (m 2H); 7.95 (s,1H) 9@;}%8%@79%3(}’(m 2H) ;

732 (dd 2 475(s 2H); 2.70-2.01 (m
16H). M8 (E t'Q) DW@E@E@%@%W%@%@W&% 4R sane procedure descri bed
tOObL fuh nI ex AR @is-nmw)awhe(p@ny\me-wgemr é} 79@«@,%! ed@)-?\ﬁrqﬁ @{%W%'(dd

- napht hal en ro |ny -

nmet hyl acet aﬂ*ijﬁﬁ 1 ng‘gétﬁoé}f’ ﬁlﬁgr‘?‘r&ﬁﬁﬁ %é@ ng of the title
conpound weMsS (@8] medeGMHWhi te solid. 15 NWR (CDCI 3) S 11 (ppm 8.18
(m 1H),; 8.1-7.9 (m 2H); 7.7-7.5 (m 2H); 7.3-6.8 (m 5H); 4.86 (s, 2H);
3.99 (t,52H);: 3.5-2. 0O (m 11 H). M5 (ES/+): mz=416 [MrH * Follow ng the

Same pr ocCOWL TR AR ohdbelleHeBabEd IR IR exiiAER, S@m%;e%a@&%wesﬁ- 20
- napht hal envl ) met hyl | - 2-f 4- (4-f | uor ophenyl ) - 1- et hyl - 4- pi peri di nvi | -

met hvl acet alExa@ples3 St arti ng fromexanple 3 (45 ny), 40 ng of the t|tIe
conmpound V\ew@]mbymmw -N- Rf=0.11
(det ect |1g ﬁgjrz ne). M (ESI +) m z=430 [ M+tH] +.  NMR (d6-DMSO): S 11
(ppm 8.50 3.15-8.00 (m 2H); 7.75-7.70 (m 2H); 7.40- 30 7.25
(s+dd, 3H); 7.00- 6. 85 (t, 2H; 4 80 (s 2H); 2.70 (s, 2H); 2.50-2.40 (mts,

7H); 2.20- 2.00 (m+s, 7H). Exa
Starting from intermediate 67 (81 mg) 50 mg of the fitle compound were obtained as a

{ white solid.
' 15 NMR (CDCl): & 11 (ppm) 8.18 (m, 1H); 8.1-7.9 (m, 2H); 7.7-7.5 (m, 2H); 7.3-6.8 (m, 5H);
4.86 (s, 2H); 3.99 (t, 2H); 3.5-2.0 (m, 11H).
MS (ES/+): miz=416 [M+H]".

Following the same procedure described to obtain example 2, examples 4 was prepared.
20

Example 4
N-{{3-cyano-1-naphthalenylimethyl]-2-[4-(4-flu oropﬁemﬂ)d-methyl-4-pmer|dmyﬂ-N-

methylacetamide

25  Starting from example 3 (45 mg), 40 mg of the fitle compound were obtained as a white
solid. A
: T.l.c.. DCM/MeOH 9:1, Rf=0.11 (detection with ninhydrine).
C MS (ES/+): m/z=430 [M+H]".
NMR (de-DMSO): 6 11 (ppm) 8.50 (s, 1H); 8.15-8.00 (m, 2H); 7.75-7.70 (m, 2H); 7.40-
30 7.25 (s+dd, 3H); 7.00-6.85 (t, 2H); 4.80 (s, 2H); 2.70 (s, 2H); 2.50-2.40 (m+s, 7H); 2.20-
2.00 (m+s, 7H).

Example §
N-[(3-Cyano-1-naphthalenylimethyl]-2-{4-{4-fluorophenyl)-1-methyl-4-piperidinylj-N-

35 methylacetamide hydrochloride
Example 4 (37 mg) was dissolved in Et20 (2.0 mL), cooled to 0°C and treated with HCI

1M solution in Et20 (1.0 mL). The mixture was stirred at 0°C for 10 minutes, then it was
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N-f (3- Cvano- | - napht hal envt| nmet hy( 1. 2-f 4- (4-fl uorophenvl) - 1- net hyl - 4- pi per f di
nyl | -N- 35 net hyl acet am de hydrochl ori de Exanple 4 (37 ng) was dissolved in
Et20 (2.0 nmL), cooled to OC and treated with HCI 1 Msolution in Et20 (1.0
m.). The m xture was stirred at OC for 10 m nutes, then it was 75 WO

2004/ 099143WRCTI4P21BB41005005 concentrated in vacuo andPCREPPULDIHNE was
triturated with pentane to give the title conpound (35.0 ng) as a white
solid. NWR (whoceriDeO) in €acl? dmbihe BasBlud.\@as( bityratel) witt8 peotais,to Igile tHe. fitle7. 6

(m 41-1); 7%%%@_# ﬁ%%éﬁ'ﬂ\{vwie&ﬂd(m 2H); 4.76 (s, 2H); 3.4-2.4 (m 14H);

2.1-1.8 (m e same procedure described to obtain exanple
1, exanple G\iMB:{deBDIdB@D 12 (MW-&G@M&EBBDQM) 8 1-7.6 (m, 4H); 7.50-7.25 (m,

- napht hal eny],).! I he i nyI | -N- 10

met hyl acet ard"he@é&ép %Fﬁ }?? &#Fhﬁe‘férgﬁpa{]%)&“(%éa ng of the title
conpound 5nere obtained as a white solid. T.l.c.: DCIVIIVEO—l 7:3, Rf=0.12. NWMR
(d6-DMSO) : 811 (ppm 8.08 (d, 1H); 7.93 (d, 1H); 7.88 (d, 1H); 7.53-7.47 (m

21-1); 7.28 Foﬁé\mﬁé%e s%'fﬁe pr@céﬁfﬁre( dbscrbddio o@laﬁ%xéﬁiﬁ/szlleiémglé 6%8@3’5@&1?9& 1),

2.68 (s, 21- 1) 2.8-1.8 (m 8H); 2.42 (s, 469, 471
[ MtH © . Fol | he sanme procedure described to obtain exarrpl e 2, exanple
7 was prepar m Exanpl e 7 Nd(3 Brono- 1- napht haI envl ) met hyl | - 2- f4 (4

f 1 uor opheny | N-L(B-Bre -naplithalenylimethyil-2nNd-(4-Huespphenylidiniperidicgli-Nng fr om
exanpl e B ( 2dethylacetbthide of the t|tIe conmpound wer e obt ai ned as a white 25
solid. T.I. cStabafivirOnrterma@]iatRi680(52 Sng) NMRm( ché {iiVEBE) conpalihid Weparpbigine@aé s, 1H) ;
7.92-7.88 (rui'%)@’ﬁ 7.53-7.46 (m 2H); 7.29- 6.85 (m 51-1); 4.72 (s, 2H);
2.7-1.9 (m rg . M5B (ES/+): mz=483, 485 [MtH]". 30 Follow ng the sane
procedur e dekloried/MaDbbBaRiF0t2anpl e 1, exanpl es 8 was prepared.

NMR (de-DMSO):5 11 (ppm) 8.08 (d, 1H); 7.93 (d, 1H); 7.88 (d, 1H); 7.53-7.47 (m, 2H); 7.28
15 (dd, 2H); 7.23 (d, 1H): 6.89 (1, 2H); 4.73 (s, 2H); 2.68 (s, 2H); 2.8-1.8 (m, 8H); 2.42 (s, 3H).
MS (ES/+): mfz = 469 , 471 [M+H]".

Following the same procedure described to obtain example 2, example 7 was prepared.

20 Example?
N-[{3-Bromo-1-naphthalenylimethyl

methylacetamide

Starting from ékample 6 (27 mg), 19 mg of the title compound were obtained as a white
25  solid.
T.l.c. DCM/MeOH 7:3, Ri=0.25.
& | NMR {ds-DMSO): 8 11 {ppm) 8.08 (s, 1H); 7.62-7.88 (m, 2H); 7.53-7.46 (m, 2H); 7.29-
8.85 (m, 5H); 4.72 (s, 2H); 2.7-1.9 (m, 16H).
MS (ES/+): m/z=483, 485 [M+H[".

30

Following the same procedure described to obtain example 1, examples 8 was prepared.

Example 8
N-{{5-bromo-1-benzofuran-7-ylimethyl]-2-[4-(4-fluorophenyl)-4-piperidinyi]-N-
35 methylacetamide
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Exanpl e 8 N-(15-brono-1-benzofuran-7-yi)nethyil 2-f
4-(4-fluorophenyl)-4-piperidinvlil-N 35 nethylacetam de 76 WO 2004/ 099143
PCT/ EP2004/ 005005 Starting frominternediate 69 (164 ng), 62 ng of the
title conpound were obtained as a white solid. NWVR (d6-DVSO): 5 11 (ppm
8.02 (d, 1HWO 2549143, 1H); 7.38-7.31 (dd, 2H); 7.00-6. 9®qIvEP20@INH3006. 96 (d,
1H); 6.94 (d, 1H); 6-5 (vbs, 1H); 4.56 (s, 2H); 2.93 (m 2H); 2.72 (s, 2H);
52.66 (m Estﬁrtlng?fr&a ikiermetitdte 68.(P841m§g), Gmmgdrbi)theﬁﬂéb@%dm&m sbERePRgGedur e
described to q a exanple 2, exanples 9 was prepared. Exanple 9 10

N-r(5- br omo-MBER¥L ur an- 7- vI ) net hyl | - 2- f 4- (4-f | uor ophenvl ) - 1- met hyl - 4- pi per

i dinvil-N- neMRyd.aodsantisde (Bpay 8102 ¢, MHRM. B @IHE 7886551 (@) 2H ) 3.00%, 9% n«t he

5. 00 (4, THAAT g éﬂiﬁdaﬁﬂsévé‘%ésj%& 5410 W2 B8 42 6 aw? 6. 96

(d, 1H); 54. 3466((#, 2BH)2.52(s08H) 22:1.20m,UH). 2.5 (s, 3H); 2.6-2.0 (m 8H); 2.07
(s, 3H. M5 (ESI+): m7---473,475 [MtH t. Foll ow ng the sanme procedure
described to obtain exanple 1, exanple 10 was prepared. 20 Exanple 10 N-fl
45- br ono- 1- benzof uran-7-vl l et hyl | - 2-f 4- (4-fl uor ophenvl )-- 4-pi peridi nyl | - N-

met hyl acet arfiotiewigy thetdamg froeaduradesenbed taviBaif@xépge Ryyxanfleswas prepared.i t | e
conpound were obtained as a white solid. 25 NWR (CDCI3): 3 (ppm 7.6 (s,
1H); 7.5 (s, 1H); 7.2 (m 2H); 7.1 (s, 1H); 6.8 (t, 21-1) 6.7 (s, 1H); 6.2
(g, 1H); 2.@@&.\,@3-1)- 2.7 (m 2H) 2.6(s, 21-1); 2.5- O(m 4H) 2.1 (s,
3H); 1.30(dN: dffRbfeiran-Tiyhmet ' ' - , leet i gl
procedure desahiaestalfid@bt ai n exarrpl e 2, exarrpl e 11 was prepar ed. Exarrpl e

11 N-rl Starting from example 8 (57 mg[y) 45 mg of the title compound were obtained as a white
-(5-bromo-1-benzofuran-7-vllethyll-244-(4-fluorophenvl)-1-nethyl-4-piperidin

vi (-N- net hyP Plttet ani de
NMR (ds-DMSOY): & 11 (ppm) 8.00 (d, 1H); 7.74 (d, 1H); 7.35-7.25 (m, 2H); 7.16.9 (m,

15 4H); 6.96 (d, 1H); 4.54 (s, 2H); 2.60 (2d, 2H); 2.5 (s, 3H); 2.6-2.0 {m, 8H); 2.07 (s, 3H).
MS (ES/+): m/z=473, A75 [M+H]".

Following the same procedure described o obtain example 1, example 10 was prepared.

20 Example 10 |
N-1-{5-bromo-1-benzofuran-7-yljethyl]-2-[4-(4-fluorophenyN-4-piperidiny{}-N-

methylacetamide
Starting from intermediate 70 (93 mg), 71 mg of the title compound were obtained as a

white solid.
25 NMR (CDCls): & (ppm) 7.6 (s, 1H), 7.5 (s, 1H); 7.2 (m, 2H); 7.1 (s, 1H); 6.8-(t, 2H); 6.7 (s,
& 1H); 6.2 (g, 1H); 2.9 (m, 2H}); 2.7 (m, 2H); 2.6 (s, 2H); 2.5-2.0 (m, 4H); 2.1 (s, 3H); 1.3 (d,
3H).
MS (ES/+): m/z=473, 475 [M+H]".

30 Following the same procedure described to obtain example 2, example 11 was prepared.

Example 11
N-I1-(5-bromo-1-benzofuran-7-yilethyl]-2-[4-(4-fluorophenyl}-1-methyl-4-piperidinyl}-N-

methylacetamide
35  Starting from example 10 (50 mg), 32 mg of the title compound were obtained as a white

solid.
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35 Starting fromexanple 10 (50 ng), 32 ng of the title conpound were
obtained as a white solid. 77 WO 2004/099143 PCT/ EP2004/ 005005 Ms (ES/ +):
m z=487-489 [M+tH'. NMR (CDA 3): 5 (ppm 7.6 (s, 1H); 7.5 (s, 1H); 7.3 (m
2H); 7.1 (s, 1H); 6.8 (t, 2H); 6.7 (s, 1H); 6.2 (q, 1H,; 2.7-2.0 (m 8H);
2.7 (s, 31-Wo2084/d9(s, 3H); 2.1 (s, 2H; 1.3 (d, 3H . 5 pehlmsingedhhe sane
procedure described to obtain exarrpl e 1, exanple 12 was prepared. Exanple
12 N-f(5-cv o) r +)mathyll-2f

4-(4-fl uor ogﬂgrql:’s{@?@%p‘{egjl ?4 N- met hyl acetam de 10 Starting from

i nt er medi at eNVMR (CB8l:rg) (ppiid Ttﬁg(sp‘fH)t A6 (8,1 1H)e7.8 cp2idin d. 1We BH)ph.8 &, llel}d BaS(sa

white solid 3 7 3
S 7.1 (m 3@@]’\@23&%) %11)2% (B 28 Y E”'zé@’ 2?%%§ ik% 2“%% th?ﬁk

2H); 2.5 (s, 31-1); 2.3 (m 2H); 2.1 (m 2H. M5 (ES/+): mz 406[|\/+H—I] 15
Fol | owi ng the sane procedure described to obtain exanple 2, exanple 13 was
pr epar ed.

(5-cvano- 5I - benzo*‘urtiegs-d;h%/?ﬂcﬁ%%uﬁ ﬁscgbe%ddft bta elj(gp I[g’h1er?x?r5\plﬁ i waﬁ prPAafregl peri di
nvll-N- 20 net hyl acetam de - Startlng from Exanple 12 (66 ng), 45 ng of the
title conpouggh éQzObtal ned as a V\/mte solid. M5 (ES/+) rﬂz =420'" (M+H 4.
NI\/R(CDCI3)ﬁﬂ , y , _ 1 ) _N’_*,-71(m
311)68( t (s~ 3H); 2.4

(s, 2H); ta 'deFoI I ovm 'sane rocedure descrl bed to obtain
exanpl e w e ﬁ:ﬁg oy in ﬁé@e‘ﬂiﬁt@ﬂér@a mg E&bﬁﬁgl c§ the, lilghcompound were obtained as a
N-f1-(3- cvanghile-soight hal envi | et hyI | -2-f4-(4-fl uorophenvl) - 4- pi per| di nvll-N
met hyl acet ami de (Enanti oner kﬁ(ﬁ arting frominternedi ate

i

24
oF L he 1t O AEDRRN 5, BPe 3 5 Hh 7800 b1 T 7y B B8 (a2 a0
[ IV%H] +. 4.6 (s, 2HY; 3.0 (m, 2H); 2.7 (m, 2H); 2.6 (s, 2H); 2.5 (s, 3H); 2.3 (m, 2H); 2.1 (m, 2H).

MS (ES/+): m/z=406 [M+H]".

15

Following the same procedure described to obtain example 2, example 13 was prepared.

Example 13
N-[(5-cyano-1-benzofuran-7-yl)methyl]-2-{4-{4-fluorophenyl)~1-methyl-4~-piperidinyi]-N-

20  methylacetamide
Starting from Example 12 {66 mg), 45 mg of the fitle compound were obtained as a whnte

solid.
MS (ES/+): miz=420 [M+H]".

NMR (CDCls): 6 (ppm) 7.8 (s, 1H); 7.6 (s, TH); 7.3 (s, 1H); 7.3 ~ 7.1 (m, 3H); 6.8 (m, 2H);
{ 25  4.6(s, 2H); 3.0 - 2.0 (m, 8H); 2.7 (s, 3H); 2.4 (s, 2H); 2.2 (s, 3H).

Followfng the same procedure described to obtain example 1, example 14 was prepared.

Example 14
30  N-{1-(3-cyano-1-naphthalenyl)ethyl]-2-[4-(4-fluorophenyl)-4-piperidinyi]-N-

methylacetamide {Enantiomer 1)
Starting from intermediate 75 (55 mg), 24 mg of the fitle compound were obtained as a

white solid.
MS (ES/+): mfz=430 [M+H]".

36
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35 78 WD 2004/ 099143 PCT/ EP2004/ 005005 Fol |l owi ng the sane procedure

described to obtain exanple 2, exanples 15 was prepared. Exanple 15 N-f

1- (3-cvano- 1- napht hal envl ) et hvl | - 2-f 4- (4-fl uor ophenyl ) - 1- net hyl - 4- pi peri di nv

fi-N- 5 nethylacetam de (Enantioner 1) Starting fromexanple 14 (24 ny), 11
ng of the tl‘%? %ﬂrgﬁound were obtained as a white solid. M5 (ES/+): mz=444

[I\/Hr|—|]+ 10 ¥ the same procedure described to obtBGIAEIZY4{IBI0ES 5

exanple 16 was prepared. Exanple 16 N-f 1-(3-cvano-|

- napht hal enHojlewihy tHe infelproeediitetescriieeny bhtain-axamnble|2; éxanmmeg‘l.'ﬂwwbnepa#ed 15

met hyl acet am de hydrochl oride (Enantioner 1) Starting fromexanple 15 (155

nyg), 136 ng of the title conpound were obtained as a white solid. NWMR

(d6-OVB0O) : Exemmig 19. 69 (bs, IH); 8.56 (s, 1H); 8.10 (d, 1H); 7.82 (bs, 1H);

7.76 (s, 2QnH-{d)cyanoA-faphibalehylethyBii2-{234-fhickdphenyl-16methy/Pi-piidridiGdRe- (g, 1

H . 2.9-3. Orﬁé’ih}[l%éé'ﬂamn&e ggungqﬁmﬁ%@. Fol 'ow ng the sane procedure described

to obtain e prepared. Exanple 17 25

N-f1-(3-cvano- 1-napht hal envl) et hvl | - 2-f4- (4-fl uoro- 3- et hyl phenyi ) - 4- pi perid

i nvfi-N netSiatiag GomraxempleBda@4 naxet mg ofsthartitie wompbowh ware ebtaingd ase Wibte( 42

ng), 14 ny st .jhe title conpound were obtained as a white solid. 30 M5

(ES/+): mz= 2214 [ MtH] ©. Fol Il owi ng the sane procedure described to obtain

exanpl e 2, ared. Exanple 18 35

N-f 143- cvano- E%ﬁ aﬁ%ﬁ& IE'\ﬁyl | - 2- (4- (4-fluoro-3-nethyl phenvl) - 1- net hyl -

pi i poridinyl|-N net th acetam de (Enantioner 1) 79 WO 2004/ 099143

PCT/ EP2004/ 005005 Starting fromexanple 17 (14 ng), 11 ng of the title

conpound wermIihg tHeasknspraceMie ®scribed to obtain example 5, example 16 was prepared.

< W Example 16
N-[1-(3-cyano-1-naphthalenyl)ethyl]-2-[4-(4-fluorophenyl}-1-methyl-4-piperidinyl]-N-
15  methylacetamide hydrochlioride (Enantiomer 1}

Starting from example 15 (155 mg), 136 mg of the title compound were obtained as a

white salid.

NMR (de-DMSO): & (ppm) 9.69 (bs, 1H); 8.56 (s, 1H); 8.10 (d, 1H); 7.82 (bs, 1H); 7.76 (s,
20 1H); 7.7 &, 1H); 7.61 (m, 1H); 7.4-6.9 (m, 4H); 6.31 (g, 1H); 2.9-2.0 (m, 16H); 1.33 (d, 3H).

Following the same procedure described to obtain example 1, example 17 was prepared.

Example 17
25  N{1-(3-cyano-1-naphthalenyliethyl]-2-{4-(4-fluoro-3-methyiphenyl)-4-piperidinyl]-N-
(_v methylacetamide (Enantiomer 1)

Starting from intermediate 76 (42 mg), 14 mg of the title compound were obtained as a
white solid.
30  MS (ES/+): miz=444 [M+H]".

Following the same procedure described to obtain example 2, exampls 18 was prepared.

Example 18
35  N-J1-(3-cvano-1-naphthalenyllethyil-2-[4-(4-fluoro-3-methylphenyl)-1-methyl-4-

piperidinyl]-N-methylacetamide (Enantiomer 1)
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solid. M5 (ES/+): mz=458 [MtH'. 5 Follow ng the same procedure descri bed
to obtain exanple 5, exanple 19 was prepared. Exanple 19 N-f 143-cvano-1-n
apht hale nyl)ethyll-2-f 4-(4-fl u oro-3-nethyl phenyil-1-nethyl-4- 10

pi peridinvll-Nmethyl acet am de hydrochl oride (Enantionmer 1) Starting from
exanpl e 18 wbhoomps1430 ng of the title conpound were obt @b@&@z@&m@oﬁ@“ te

solid. 15 NWR (ds-DMSO): 6 (ppm 9.69 (bs, 1H); 8.56 (s, 1H); 0 (d, 1H;
7.82 (bs, 1H); 7.76 (s, 1H) 7.7 (t, 1H); 7.61 (m 1H); 7469(m 3H) ;
6.31 (q, 1.33 m z=45

Do i + et Fafraetie Ta(tk o Lom ch tedkle coBBRUI B Ch s G A ater

exanpl e 20 s4p8 prepared. 20 Exarrpl e 20 N-f1-(3-cvano-|

- napht hal e | ] -2-f .| uor ophenvl) - 4-pi peridinvll-N nethyl acetam de
(Enant i oner éfgg]gﬂ’?‘téaiﬁﬁﬁL ntermedi ate 73 (61 ng), 47 ng of the title
conpound were obtained as a 25 white solid. MS (ESI+): m z=430 [ M+H'

Fol | owi g the same procedure described to obtain exanple 2, exanple 21 was

pr epar ed.
PSP evano- TORHR T Snffbidddig desoropd (9 opinsrgpRe R, Prerple 19 ves proparec.

- met hyl - 4- pi per|d| nvl | - N- rrethyl acetam de (Enantiomer 2) Starting from
exanpl e 20 gd 1[- 41 ng of the title conpound were obtained as a white

solid. 35 [125444 | EB2004/ 005005
NVR (d6- o F 5555 5B = , 74 (s, 1H);
7.7 (t,101H)pID . Amige Poides. 95 (t, 2H); 6.31 (q, 1H); 2..63

(d, 1H): 2(Eﬁag@@_&i‘l}) 246(bm 2H) 2.25-2.0 (bm 6H): 2.10 (s, 3H): 2.06
(s, 3H): 1.32 (d, 3H). ‘

Starting from exampie 18 (11 mg), 10 mg of the iiile compound were obtained as a white
i— solid. .
15 NMR (ds-DMSO). & (ppm) 9.69 {(bs, 1H); 8.56 (s, 1H); 8.10 (d, 1H); 7.82 (bs, 1H); 7.76 (s,
1H); 7.7 (f, 1H); 7.61 (m, 1H); 7.4-6.9 (m, 3H); 6.31 (g, 1H); 2.9-2.0 (m, 19H); 1.33 (d, 3H).
MS (ES/+): m/z=458 [M-HCHHT.

Following the same procedure described to obtain example 1, example 20 was prepared.
20 i

Example 20

N-[1-(3-cyano-1-naphthalenyl)ethyl]-2-[4-{4-fluorophenyl}-4-piperidiny(]-N-

methylacetamide (Enantiomer 2}
Starting from intermediate 73 (61 mg), 47 mg of the titlse compound were obtained as a

25 white solid.
( ' MS (ES/+): m/z=430 [M+H]".

Following the same procedure described to obtain example 2, example 21 was prepared,

30 Examptle 21
N-[1~(3-cvano-1-naphthalenyl)ethyll-2-{4-(4-fluorophenyl}-1-methyl-4-plperidinyl]-N-

methylacetamide (Enantiomer 2}
Starting from example 20 (47 mg), 41 mg of the fitle compound were obtamed as a white

solid.
35  MS (ES/+): miz=444 [M+H]".
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5 Followi ng the same procedure described to obtain exanple 1, exanple 22 was
prepared. Exanple 22

N 11- ( 3-cvano-| - napht hal enyl ) et hyl | - 2-r 4- (4-f | uor o- 3- net hyl phenvl | - 4- pi peri d
i nvii-N nmethylacetam de (Enantioner 2) 10 Starting frominternedi ate 74

(65 my), S2watpotoobfy@ titl e conpound were obtained as a piiEpSic3adsoss M5
(ES/+): mz=444 [M+H]'. Follow ng the sanme procedure described to obtain

N TIPS, v RO RE DV 2rPrS 8 G os SRS WL OBE s HLTTA Grithy T7 & 1
LTI e e e o pomm R ST |
solid. NS é%fzr%)%?ﬁwzé%mdré" S'E'Nk&%(( %w(dm@fppm 8.55 (s, 1H): 8.08

(d, 1H); 7.88 (d, 1H); 7.75 (s, 1H); 769(t 1H); 7.64 (t, 1H; 7.20 (dd,

1H); 7.15 (m 1H); 6.89 (t, 1H); 6.31 (q, 2. 62(d 1H); 2.52 (d, 1H);
2.45 (b 2 ;W% - 3H) ;
1.31 (dms Eb '&‘ﬂ%‘ &E@EQT mce@lﬁ% g&éé%%{of)orb})ce urnﬁjl%zs%(ralmg ? ztwgsd%%pa(ré “exanpl e
1, exanple 24 was prepared. Exanple 24 30 N1l

45- cvano- | - kganefdbman- 7y|)ethy||-2 1444-f | uor ophenyl ) - 4p|per|d|nV|I-

met hvl acet af] t ng ominternediate 72 (200 Qf t e title
conmpound ‘![& o [n gy 12 4" LoKoeS e phieny "4- : P=. 35

Nm((mlsmeimdgg&qﬂﬂz_wgmg 9 (s H; 7.33 (s, ) H); 7.25 (m
2H): 6. 80 (Startngirom gieymediste 14 (§5: mg), 53 mgqof tbeﬂwmau@swermbtal@dlaﬁu

31-1); 3.2-Z2hReéd@ 8H); 1.39 (d, 3H). 81 WO 2004/099143 PCT/ EP2004/ 005005
Fol | owi ng the sane procedure descrl bed to obtain exanple 2, exanple 25 was

prepared. MeFS e mE=44 M

N-f1-- (5-cvano-| - benzof ur an- 7- yl) et hgl | - 2-f4-(4-fl uorophenvD- 1- net hyl - 4- pi per
i d nvI | - N~ Following the same procedure described to obtain example 2, example 23 was prepared.

15  Example 23
N-[1-{3-cyano-1-naphthalenyllethyl]-2-[4-{4-flucro-3-methyiphenyl}-1-methyl-4-

piperidinyi]-N-methvyiacetamide (Enantiomer2Y

Starting from example 22 (52 mg), 38 mg of the itle compound were obtained as a white
20 solid. '

MS (ES/H+). miz=458 [M+H]'.

NMR (dg-DMSO): & (ppm) 8.55 (s, 1H); 8.08 (d, 1H); 7.88 {d, 1H); 7.75 (s, 1H); 7.69 (1,

1H); 7.64 (t, 1H); 7.20 (dd, 1H); 7.15 (m, 1H); 6.89 (1, 1H); 6.31 (q, 1H); 2..62 (d, 1H); 2.52

(d, 1H); 2.45 (bm, 2H); 2.5-2.0 (bm, 6H); 2.10 (s, 3H); 2,09 (s, 3H); 2.01 (s, 3H); 1.31 (d,
25  3H).

Following the same procedure described to obtain example 1, example 24 was prepared.

Example 24
30  N-J1-(5-cyano-1 -benzofuran-?-vlmﬂylz_m i-{4-fluorophenyl)-4-piperidiny{]-N-

methylacetamide
Starting from intermediate 72 (200 mg), 22 mg of the title compound were obtained as a

yellowish oil.
MS (ES/H+): miz=420 [M+H]".

35 NMR ((CDCly): 8 (ppm) 7.86 (s, 1H); 7.69 (s, 1H); 7.33 (s, 1H); 7.25 (m, 2H); 6.89 (t, 2H);
6.82 (s, 1H); 6.23 (q, 1H); 2.59 (s, 2H); 2.17 (s, 3H); 3.2-2.0 (bm, 8H); 1.39 (d, 3H).
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nmet hyl acetam de Starting fromexanple 24 (137 ng), 118 ng of the title
conpound were obtained as a white solid. NVMR (CDCI3): S (ppm 7.86 (s, 1H);
7.68 (d, 1H); 7.33 (s, 1H); 7.26 (dd, 2H); 6.88 (t, 2H); 10 6.82 (d, 1H);
6.23 (q, 1H); 2.59 (s; 2H); 2.22 (s, 3H); 2.15 (s, 3H); 2.65-2.0 (bm 8H);
1.38 (d, 3kb.20dambsiani ng the sane procedure described topgbkpioge@xaepl e 1,
exanpl e 26 was prepared. 15 Exanple 26 N-f (3-cvano-6-fl uoro-|

- napht hal enyf) met hvl | - 2-f 4- (4-f | uor ophenyl ) - 4- pi peri di nvl | - N-

nmet hyl acetanm de Starting frominternediate 77 (100 ng), 75 ng of the title

d bt L) t.hout h h
oot i1 st | opotoRgdas Sams Brteqih u el lo i i L SRR s g
1H); 8.09 (s, 1H): 7.51 (dd, 1H): 7.39 (ddd, 1H): 7.27 (dd, 21-1): 7.21 (s,
1 H; 6.9 (Example254. 81 (s, 2H); 2.67 (s, 2H); 264252(bm 2H): 3.43-2.07

((a g;nnplfigi)sz 2N§4-($%&am-be§5ci)frﬁ§$?e & Jz 4 cﬁ-ﬂ”&o:ﬂ 8 { -t cdRAL hiBEMdihp-ROt ai N
{

N-r( 3- h | hy

o LériéYﬁSFF% e aceﬁg%d@bé{s"@,%i’%?é éfffﬁ%rhﬁ‘%éem SRR LY

the title cohibtwenlid. were obtained as a yellow oil. M5 (ES/+): m z=448

7150 (ado, MR P S gecs, ik 909 4y 209, iy 7 g B g B8R 20 1,

2.67 (s10 2I—$822d61442653(c( H); 259 (s, 21-1)4322 (6 BH)( DG (s5BH); 265320 (lm, B4 1.32. 23
(s, 3H). V\QE‘ 004/ 099143 PCT/ EP2004/ 005005 Fol |l om ng the sanme procedure
descri bed tg ‘ain exanple 1, exanple 28 was prepared, Exanple 28 N-fl

- (3-chl oro- 1-napht hal enyl') et hyl | - 2-f

4- (4-fl uor thenvI )-4-piperidinyllacetamde 5 (Enantiomer 1
( ollowing the same procedura described to obtain example 1, example 26 was prepared.

15 Example 26
N-[(3-cyano-6-fluoro-1 -naghthalenv)methyﬂ-z r4—(4-fluorophenyl)-4-glpendmvﬂ-N-
methylacetamide

Starting from intermediate 77 (100 mg), 75 mg of the title compound were obfained as a

yellow oil without any chromatographic purification.

20 MS (ES/+). miz=434 [M+H]".
NMR (CDCl): 8 (ppm) 8.11 (dd, 1H); 8.09 {s, 1H); 7.51 (dd, 1H); 7.39 (ddd, 1H); 7.27
(dd, 2H); 7.21 (s, 1H); 6.9 (t, 2H); 4.81 (s, 2H); 2.67 (s, 2H); 2.64-2.52 (bm, 2H); 3.43-2.07
(bm, 6H); 2.34 (s, 3H).

25 Following the same procedure described to obtain example 2, example 27 was prepared.

Example 27
N-[(3-cyano-6-fluoro-1 -naphthaleny_l]methyl]-z-[d-( Ffiuorophenyl)-1-methyi-4-

piperidinyl]-N-methylacetamide

30
Starting from example 26 {71 mg), 52 mg of the itle compound were obtained as a yellow

oil.

MS (ES/+): miz=448 [M+H]".

NMR (CDCL): & {(ppm) 8.11 (dd, 1H); 8.09 (s, 1H); 7.51 (dd, 1H); 7.39 (ddd, 1H), 7.27
35 (dd, 2H); 7.21 (s, 1H); 6.8 (t, 2H); 4.81 (s, 2H); 2.67 (s, 2H); 2.64-2.52 (bm, 2H); 3.43-2.07

(bm, 6H); 2.34 (s, 3H); 2.23 (s, 3H).
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Starting frominternediate 78 (61 ng), 39 ng of the title corrpound wer e
obtained as a white foam M (ESI+): m z=425 [MH'. NVR (CDClI 3): 8 (ppm
7.96 (m 1H); 7.78 (m1H); 7.77 (d, 11-1); 7.53 (m 2H); 7.17 (dd, 10 2H);
7.13 (d, I H,; 6.89 (t, 2H); 5.68 (m 1 H; 4.91 (d, 1 H; 3.05 (m 2H);

2.82 (m 2Hwo Reddora2d, 2H); 2.5-2.0 (bm 4H); 1.33 (d, P@'f%fzdﬁ%dsﬁw ng t he
sane procedure described to obtain exanple 2, exanple 29 was prepared 15

Exanpl e 29 oro-1 -napht hal.e ylI - 4-11 henvl
gl e e SRR A T R
ng), 23 ng of the title conpound were obtained as a white 20 foam after
chronatograrémc utd fication eluting vm'th DCM 100% t o DCM MeOH=8: 2. M5

(ESI +) : mzrﬁ@% NVR (CDA 3) - pm 7.94 (m 1H); 7.72 (d, IH);
7.75 (m 1HN-[x3:ghlorart-naphth Zilafiilors )-4-piperidinyiagetamide o) .

5. 64 (m 51H{Enantidmerd) 111); 2,7-2.5 (bm 2H); 2.4 (2d, 2H); 2.5-2.0 (bm
6H) ; 2.23 (StarBhg from.id@miadjates T8 161 n@h Fohf ohtheditiecompeusd werceldsined descri bed
to obtain e?ﬁ, C%ITE; exanpl e 30 was prepared. Exanple 30 NI

-(3-chloro na al envl)ethyll-2-r4-(4-fl uorophenvl)-4-piperidinyilacetam
de 30 (EnaMStE’Géf) @fz=4RBM+Hg from internmediate 79 (60 ng) 34 ng of the

NVR (D B) VR YERERPS’ @R o8 ef g 8 e A7 s s (/2972 v i or

7.17 (ddp = 2H)2H)3 d7'11-:l)36(89 (t, RH); 5.68. (89 1H); 4.H); 15; 8.85 () 2H)-R.824mOaH) 8431 H) ;

3 05 (82] mé%%%%f@éﬁg?(%@r‘f@&é%ﬁ%@g& ZE%I I (2)vm5ng23 ?ht(abglarrgH)progegﬁrt(ad

descrl bed to obtain exanple 2, exanple 31 was prepared. Exanpl e 31
N-fI-(3-chloro-l -napht ha(env()et hyl | -2-f4- (4-fl uorophenyi)-I-nmethyl-4- 5
pi Eerl di ny| [Falewiagihgsamemsereryrsiesgriped to obtain example 2, example 29 was prepared.

15 Example 29
N-[1-(3-chloro-1-naphthalenyllethyl]-2-[4-{4-fluorophenyl)-1-methyl-4-
piperidinyllacetamide {Enantiomer 1)

Starting from example 28 (27 mg), 23 mg of the title compound were obtained as a white
20  foam after chromatographic purification eluting with DCM 100% to DCM:MeOH=8:2.
MS (ES/+): m/z=439 [M+H]".
NMR (CDCl): 8 (ppm) 7.94 (m, 1H); 7.72 (d, 1H); 7.75 (m, 1H); 7.48 (m, 2H); 7.14 (cfd,
2H); 7.08 (d, 1H); 6.83 (, 2H); 5.64 (m, TH); 4.77 (d, 1H); 2.7-2.5 (bm, 2H); 2.4 (2d, 2H);
2.5-2.0 (bm, 6H); 2.23 (s, 3H); 1.27 (d, 3H).
25

Foilowing the same procedure described to obtain example 1, example 30 was prepared.

Example 30
N-[1-(3-chioro-1-naphthalenyl)ethyi]-2-[4-{4-fluorophenyl)-4-piperidinyllacetamide

30 (Enantiomer 2)
Starting from intermediate 79 (60 mg), 34 mg of the title compound were obtained as a

white foam.

MS (ES/+): mfz=425 [M+H]".

NMR (CDCL): 5 (ppm) 7.96 (m, 1H); 7.78 (m 1H); 7.77 (d, 1H); 7.53 (m, 2H); 7.17 (dd,
35 2H); 7.13 (d, 1H); 6.89 (t, 2H); 5.68 (m, 1H); 4.91 (d, 1H); 3.05 (m, 2H); 2.82 (m, 2H); 2.43

(2d, 2H); 2.5-2.0 (bm, 4H); 1.33 (d, 3H).
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Starting fromexanple 30 (22 ng), 21 ng of the title corrpound wer e obt ai ned
as a white foamafter chromatographic purification eluting wwth DCM 100% t o
DCM MeOH=8: 2. M5 (ESI+): mz=439 [MtH . 10 NWMR (CDCl 3): 5 (ppn) 7.94 (m

1H; 7.72 (d, 1H; 7. 75(m 1H); 7.48 (m 2H); 7.14 (dd, 2H); 7.08 (d, 1H);

6.83 (t, %6%@{?‘%3@3 4 77 (d, 1H); 2.7-2.5 (bm 2 o etadb ks 2H)

2.5-2.0 (bm 1.27 (d, 3H). Follow ng e sane procedure

T Ct 5 bens SAROHY %%éﬁ%&xﬁﬁws(s@?%% (5 SpR B8 2 PXomeis 21 RGPty - v

met hyl acet am de (Enantioner 1) 20 Starting frominternediate 82 (107 npg), 85

ng of the tiBxampdodbound were obtained as a V\/ni te foam wi thout any
chr omat ogr apj1c(3Ridrol CadpidRalePetiR-2:14-(4R ot n[yM"ltﬂ'léth -4Fol | owi ng the

sanme pr o§§d%n&rmmm@ﬁm’%&“%npl [ exanpl e was prepared. 25

Exanpl e
2-14- (1, 3- benzodi oxol - 5-yqg- 1- et hyl - 4- pi peri dinyl | - N-f1-(3, 5-di chl or ophenvl)
et hvl | - N-  ntaringen sample GBriasmon Adrmd pi 1Be ditle corgodund wess abigined 32 avBtieny) ,

chr ot ogr agir A FRFRA %““*ﬁftﬁ“ (R SR AR POk SRR 2

(ES/ +) : m{zM@(E P ze43MRHIEDC 3) 1 & (ppn) 7.21 (s, 1H); 6.98 (s, 2H);

> 54 (o 0y M GGoh: 85GRnF? k348 g o) 3uF Tl b7 sk, SRR 18300 O
descri bed t@?l"k},b"lfﬁﬁ (d 4R %t ZH) e Bfnine i 4 K@ d, pi-Bpar @b (anZEI'WZ 2(291426)99143

PCT/ EP2004/
, 3-benzodi o%% §§ T;%ﬁ?n@ﬁg H?nv%‘rl((jll\gl-fl “1- (3, 5-di bronmophenvl ) et hyi | - N-

met hvl acet am de (Enanti oner 1) Starting frominternmediate 83 (128 ng), 106

ng,of the title conpound were obtained as a 5 white foam w t hout ang
ch r( omat ogr aprfieving Herspmgiresgiurggepased jo obipin QS%QPIF fagpyemple 32 was prepare
15
Example 32

2-[4-(1,3-benzodioxol-5-yl)-4-piperidinyl]-N-[1-(3,5-dichlorophenyl)ethyll-N-
methylacetamide (Enantiomer 1)

20  Starling from intermediate 82 (107 mg), 85 mg of the {itle compound were obtained as a
white foam without any chromatographic purification. '
MS (ES/+): m/z=449 [M+H]". '

Following the same procedure described to obtain example 2, example 33 was prepared.
25 ‘ '
Example 33

( 2-[4-(1,3-benzodioxol-5-yl)-1-methyl-4-piperidinyll-N-[1-(3,5-dichlorophenyl)ethyl}-N-
methylacetamide (Enantiomer 1)

Starting from example 32 {85 mg), 60 mg of the title compound were obtained as a white
30 foam after chromatographic purification eluting with DCM 100%.t0c DCM:MeOH=8:2.

MS (ES/+): m/z=463 [M+HJ".

NMR (CDChL): § (ppm) 7.21 (s, 1H); 6.98 (s, 2H); 6.83-6.73 (m, 3H); 5.95-5.80 (s+q,

2/1H); 2.7-2.0 (m, 8H); 2.58 (s, 2H); 2.24 (s, 3H); 2.11 (s, 3H); 1.24 (d, 3H).

35  Following the same procedure described to obtain example 1, example 34 was prepared.
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Fol |l owi ng the sanme procedure described to obtain exanple 2, exanple 35 was
prepared. 10 Exanple 35

2-(4-(1, 3-benzodi oxol -5-vi)-1-net hyl - 4- pi peridi nvl | -N-f

1- (3, 5-di bronophenyl ) et hyl I -N- net hvl acet am de (Enantioner 1) Starting from
exanpl e 34 VOLHPPII4¥9 ng of the title conpound were obt BCHEH2044005068hi t e
foam after chromatographic purification eluting with DCM 100%to

DCM MeOH=8: Bxanigle®8 (ES/ +): m z=553 [M+H]'. NWMR (CDA 3): 6 (ppm 7.5 (s,
1H); 7.2 (sg. 423-b@nz.%dﬁ)x7)l-6-43 beri@indn N-f -6 S8brodh n ethyl]4-0 (m 8H);

; ow ng the sane

2.6 (s, 2H) mothytachh }
proﬁg?grge :licvgmoi : b?ﬁﬁnﬁf@% Ie%ﬁ@ﬁn@%%b@gnedgso

- napht hef envhljeefpﬂylwlthQMn(fghmnlﬁfﬁgbamo(nmﬁmlbmxv) phenyl | - 4- pi peri di nyl }-

N- et hvl ace 1) Starting.frominternediate 92 (276 ng), 193
ng of the tt;wtglr{hgﬁg 3%3[9'[;% obtained as a . 25 white foam M (ES/ +):

m z=460 [ MtH].' NI\/R(CDOS). S (ppm 8.15 (s, 1Hy; 7.88 (m 2H); 7.59 (m
2H); 7.47 (s, 1H); 7:00 (m 2H); 6.75 (t, 1H); 6.48 (g, 1H); 3.83 (s,
31-1); 3. l4Fgliowirgithe sana@@roteruredfscribodio opiain @emple?, @xappleB5(vias praatdd.
2.25-2.05 (m 2H); 1.97 (s, 3H); 138(d 3H). 30 Follow ng the sane

procedure described to obtain exanple 2, exanple 37 was prepared. Exanple
37 10 Example 35
N-f 1 43- cvanpi4ingbérideaioxelsyithmethyR4{pipdridtin WAL D4315-HibretnopheoyethviiaN | - 1- ne

thyl -4- 35 pia dc@{mdé-&gﬁﬁtfb\q,ﬁqgt am de (Enantioner 1) Starting from

exanpl e 36 g exéﬁwmpa%fﬂ ngof‘t‘r%‘ﬁifé%% Wﬁﬁ@w@r@tcﬁjﬁlﬁéﬁ ﬁssa fnighi te
foam after chromatographic purifl cat I on

Dot NG 7 g e ooBaTBpbe AUTIaRERRDe N OGEI0 800 DEMMEOHHF2e 47 4

[7'\45:5']( 15\|'\/H\A(3@§h$)m/z§55(3 REFH8. 15 (s, 1 |'|) 7. 94 (OI 1H; 7.87 (m 1 |'|)
rn,

3.82 (s, 3+NN&AR2(C?>%)5‘3 (m)@zﬁqy& 1H); 573zs (s ZHEQS-GZ (BL (3E’ @%&(SW)Z“(PB %Z-(s
3H); 1.94 (80 (RHH); 2638 2.2.31, 8H); 2.1 (s, 3H); 1.2 (d, 3H).

Following the same procedure described to obtain example 1, example 36 was prepared.

20
Example 36
N-[1-(3-cyano-1-naphthalenyl)ethyl]-2-{4-[3-fluoro-4-{methyloxyiphenyii-4-piperidinyl}-

N-methylacetamide (Enantiomer 1)
Starting from intermediate 92 (276 mg), 193 mg of the title compound were obtained as a

25  white foam.
MS (ES/+): miz=460 [M+H]".
( NMR (CDCL): 8 (ppm) 8.15 (s, 1H); 7.88 (m, 2H); 7.59 (m, 2H); 7.47 (s, 1H); 7.00 (m,
2H); 6.75 (t, 1 Hj; 648 (g, 1H); 3.83 (s, 3H); 3.14 {m, 2H); 2.86 {m, 2H); 2.54 (s, 2H), 2.6~
2.35 (bm, 2H); 2.25-2.05 (m, 2H); 1.97 (s, 3H); 1.38 (d, 3H).

30
Following the same procedure described to obtain example 2, example 37 was prepared.

Exam le 37

35 gpendmvl}-N-me hylacetamide 1Enant|omer 1)
Starting from example 36 (164 mg), 88 mg of the title compound were obtained as a white

foam after chromatographic purification eluting with DCM 100% to DCM:MeOH=7:3.
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5 Followi ng the same procedure described to obtain exanple 1, exanple 38 was
prepared. Exanple 38 N-f | -(3-cvano-|
-napht hal enyl | et hyl | - 2- (4-f 3-fl uor o- 4- (et hyl oxy) phenyl | - 4-pi peridinyl}- 10

N- net hyl a ' Enantioner 2) Starting frominternedi ate 93 (300 ng), 182
ng of the%(ﬁ?qwg%&%pound were obtained as a white foarRCIHE2P¢ @%5@5 n z=460

MeH . N 13 8. 15 1H); 7.88 2H): 7.59 oH); 7.47
Es H]1H) W%ﬁ% m?"z;rlé‘%im‘p”r% 75 (t(slH)H)G 48 (q,(mlH)H)S 83 (s(msH)H)s 14
(M 2H); NV (CDCI;)28)(ppri) &45 (55.1HEA)94 @, B4); 283 fm(1HR 7.880m, 2HR 348 (OAHHM 2H) ;

H;
scampl o' 2. WG 65 %ai%ﬁeﬁﬁkhgﬁingéé'@%ﬂp”?a%’é&e%ﬁ955? g 4o obtal

- (13- cvano-216 (herp BHh 2. 22(e) it hpk ks, 2H;443B4PsH)0- 4- (et hyl oxy) phenyl | -1 - net hyl -
- piperidinyi}-Nnethvlacetam de (Enantionmer 2) Starting from exanple 38
(152 n§), 133 ng of the title conmpound were obtained as a white foam after

(ES 1) °ng%“£“9§9 Pitieeie PRl «(bin gl g WS berds. | ) 70

7.87 (m | ;759(m 2H); 7.46 (s, 1H); 7.01 (m 2H); 6.71 (t, 1H)

6.51 (q, 3H) 2725(bm 2H) 2.53 (s, 2H); 2. 2.0 (bm
6H); 2.22 . i

procedur e - N anpl e
40 N-f10 N—metllvlacetamlde (Enantlomerz

( 3- cvano- Staripnirerainieroepiste 93/ (300mg)41823ng plibp dtlycompaund wirg PRRBRAY PF 24- P( per |
dinvl } - Nywmbdhpcetam de 35 Starting frominternediate 93 .(240 ng), 164 ny
of the title conmpound were obtained as a white foam 86 WO 2004/099143
PCT/ EP200 M (E005mM/2086¢ BA&YHN.: ny z=446 [MFH' NWR (CDCI3): 3 (ppm) 8.15 (s,

2(H>; g%m@aqe@mﬂlw@m&a s B 3 SEh lzﬁ 8, 1mgHg0 (0,98 (m
ZF%G 1Bs, 2&4)67@,6&9 §.48 15 1H-83 (5, 3H): 14(3H)2H) 286 m 2H 2.54 (s, 2H)(26-

2.35 (bm, 2H); 2.25-2.05 (m, 2H); 1.97 (s, 3H); 1.38 (d, 3H).

Following the same procedure described to obtain example 2, example 39 was prepared.

20 Example 39

N-[1-(3-cyano-1-naphthalenyl)ethyl]-2- {4-{3-ﬂuoro-4-(methyloxv)phenvﬂ-1-methJI-4-

piperidinyl}-N-methylacetamide (Enantiomer 2)
Starting from example 38 (152 mg), 133 mg of the title compound were obtained as a

white foam-after chromatographic purification eluting with DCM 100% to DCM:MeOH=7:3.
25  MS (ES/+): miz=474 [M+H]".
(" NMR (CDChL): 8 (ppm) 8.15 (s, 1H); 7.94 (d, 1H); 7.87 (m, 1H); 7.59 (m, 2H); 7.46 (s, 1H);
7.01 (m, 2H); 6.71 {t, 1H); 6.51 (q, 1H); 3.82 (s, 3H); 2.7-2.5 (bm, 2H); 2.53 (s, 2H); 2.5~
2.0 (bm, 8H); 2.22 (s, 3H); 1.94 (s, 3H); 1.38 (d, 3H).

30 Following the same procedure described to obtain example 1, example 40 was prepared.

Example 40
N-[{(3-cyano-1-naphthalenylimethyl]-2-{4-[3-flucro-4-{methyloxy)phenyi]-4-piperidinyl}-

N-methylacetamide
35  Starting from intermediate 93 (240 mg), 164 mg of the title compound were obtained as a

white foam.
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5 Followi ng the same procedure described to obtain exanple 2, exanple 41 was
prepared. Exanple 41
N-r(3-cyano- | -napht hat enyti met hyl | - 244-f 3-f (uor o- 44met hyl oxy) pheny11- 1- net hy

| -4- 10 pi peridi N-net hvl acetam de Starting fromexanple 40 (1 ng),
111 ny of tﬁ’gzt“?‘{)qggﬁéorrpound were obtained as a white fggmgqﬂgﬁosoos

ch t f ' | ut th DCM 100% to DCM MeOHE7:3.  MB
(B 0y o o DS Rk 00 3) 7 3 (ppmy 8.5 (5. 1L 1): 807 (d, 1H):
7.90 (d, 1HNMR(GBCKYS (Bbh) 8.15 6] 165, 8. 18I0 (bmLTH)7 7.59 ¢mO BHY; Me33H) zHﬁ 7724 (ét

o 5 3a ¢ amihe o3 b 620 by psls, @m%’a’% ﬁﬁﬂs%%ﬁmr%ﬂéaa?@ Gk 286000 1 o

obt ai n exany.eH); 2. 82anphne4dy 2v889sBHpared. Exanple 42 20
N-(143-chl oro-1-napht hal enyl ) et hyl | - 2- (4-f3-fluoro-4-(nethyl oxy) phenyl | - 4- pi
peridinvl® ) _ N nethyl acet am de( Enanti omer 1) St arting fromi internediate

140 (396 t f

VS ((ES/ +) . ng)F "&%g%ﬂ?l\?%h]e HP&G g'telf%sf’;ovm ng&ﬂ%'e sa tg?%%e lﬂ‘?@ ggssé\‘i%%@%g to

obtain exanple 2, exanple 43 was pr epar ed. Exanple 43

N-rl (3-chlon EXakip @.pt hal enyl ) et hyl | -2-14-(3

f1 uoro- 4- (”PﬁHc lp&i‘v pheny I-In- et ' | di 1y Ia e m' de
E t LA . ALY v =

go%guhgﬁmﬂmhﬂm.ﬂaﬁﬂﬂmi@ foam after chr omat ogr aph| c purification

el uting wit Btaking fronosemploci (AGHRg). 311 mgsof thetilly .cormpodntbweranphipined apvR

|(§DC|1I?:|§ 8 (vm?@foa %ﬁér@hroHﬂiogr%oh?&’pdriﬁcatéu'f'%lutu{g Vi IﬁéM Md)’/& toﬁ)@l@ Me'@H*%@ 5 ;03

31-1): M%(Eﬁ/s) MR +HS 53 (s, 2H) > 59 0 (bm 6H) 2’22 (s, 3H):

52 (s, 3HNmA( ééc@ 5 (é;h'h s$€ (é’%?%lm%“? 95’%8' Mﬁﬁ%@ébﬂo‘ﬁ@%ez rOhhpw o

the sanme procedure anpl e anpl e Elrepare
Exanpl e 144 7.1-6.95 (m, SH); S (t 1H) X85 (s, 2HY: 381 (s, BH); 2.64 (6 241 26(bm 2H); 2'5-

2.0 (bm, 6H); 2.34 (s, 3H); 2.22 (s, 3H).

Following the same procedure described fo obtain example 1, example 42 was prepared.

Example 42
20  N-J1{3-chloro-1-naphthalenyllethvi}-2~{4-[3 -ﬂuoro-4-jmethvloxv)phenyl]-4-plper|dlnyi}-
' N-methylacetamide(Enantiomer 1)
Starting from i intermediate 140 (396 mg), 230 mg of the title compound were obtained as

a white foam.
MS (ES/+): m/z=469 [M+HT.

25
Following the same procedure described to obtain example 2, example 43 was prepared.

Exampie 43
N-[1-{3-chloro-1-naphthalenyl)ethyt]-2-{4-[3-fluoro-4-(methvioxylphenyli-1-methy}-4-

30 piperidinyl}-N-methylacetamide (Enantiomer 1)
Starting from example 42 (195 mg), 180 mg of the title compound were obtained as a

white foam after chromatographic purification eluting with DCM 100% to DCM:MeOH=7:3.

MS (ES/+): m/z=483 [M+H]".

NMR (CDCly): 8 (ppm) 7.9 (d, 1H); 7.73 (s, TH); 7.75 (d, 1H); 7.36 (m, 2H); 7.3 (s, 1H);
35  7.03 (dd, 1H); 6.97 (d, 1H); 6.64 (t, 1H); 6.50 (q, 1H); 3.80 (s, 3H); 2.7-2.5 (bm, 2H); 2.563

(s, 2H); 2.5-2.0 (bm, 6H); 2.22 (s, 3H); 1.92 (s, 3H); 1.35 (d, 3H).

87



N

-(3-chl oro-1-napht hai envl )ethvl | -2-(4-f3-fl uoro-4dnet hyl oxy) phenyl | - 4- pi peri
dinvl}- 5 N- met hyl acet am de( Enantiomer 21 Starting fromi nternedi ate 141
(372 rrg) %é)g% of the title conpound were obtained as

(ES/ +): PIRRE+S. NVR (cDal 3) s (ppm) 7.85 (d, 1H) PC?’E?&"“(‘@“S“&%
(d,1|—|);746m2|—|);73 s,;) 7.03 (dd, 1H); 6.97 (d, 1H); 666
(t, 1H; 6. 4§0i}oqvm91thysa@esmce§ure Pa'»er@e@@ quiaip empple 1, @@n(pépM@ag preparsd. (s,
2H); 2.5-2.25 (bm 2H); 2.25-1.95 (bm 2H); 1.94 (s, 3H); 1.36 (d, 3H).
Following th rocedure described to obtain exanple 2, exanple 45 was
pr epar ed. 1&@%&% A}S N-f 1- (3 chI or o- I

- napht hal eny Nrdt(Bne! =1 ENAPNHAHE 2 piBHitions-diipied i i :

pi peri di nyl }Mmbmw&nmqmt | orrer 2). St art| ng from exarrpl e 44 (192
ng), 176 ng Sfarfirigeirdm int@mediateolA 103V i), Gz6ang eftha sitle.combiung vare abiaibe bs
chromatographl it rification eluting with DCM 100%to DCM MeOH=7:3. 20 M5
(ES/+): m z=% Fklﬁfﬁ] NVR (CDCl 3) : S(ppn) 7.9 (d, 1 H,; 7.73 (s, 1 H;
7.75 (d, 1 HMS(ESBIQTWZF%H—DWHTB (s, 1 H; 7.03 (dd, 1H); 6.97 (d, 1H ;

2520 (om Mo {EhOBy (EBmnpl e B: 72 iyl A7 Z@(ﬁi}’ T3hyn. %@??fa SEE e

Eilm% PYOE%dUVﬂSQ@@qH):lEW (o 1ERtEBe(t eMDRLE (gl 1 HEREM{se 34 13.08 Sorivr 2028 0(q, -

anpil e . . . . .

N-f 1- ( 3- chl ofEY R ApAT -8R0 (BPnGH) 2251125 (m. K J dinAT: B3B{%h &M di nyl 1 - N

net hyl acet am de (Enantloner 2) 30, Starting frominternediate 81 (31 ng), 13

ng of the title conpound were obtained as a white foam NWR (CDClI3): S

(ppm) 7.8 (dFollbMing the 3@n¢ drocgdire desditied th, obaif exampls2,exaBpledS Bad) prefared. (tt,

1H { 7.35 (d, lH) 6.47 (q, 1H); 3.0 (m 2H; 2.79 (m 2H); 2.67 (s, 2H);

2.36 (bm 2H); 2.14 (m 2H); 213(s 3H; 1.4 (d, 3H). 35 Follow ng the

same prote duE!L'l‘lELQcﬂé bed to obtain exanple 1, exanple 47 was prepared. 88

VO 2004/ 0991431 RS Thiok2a tvih G taliityl)ethyliriide34hobe-Amethyioxy)phenyl]-1-methyl-4-

- (3- chl or o- | piperidinyi-methviddetarmidd- (Ehablemenlophenv! | - 4- pi peeri di nyi | - N
Starting from example 44 (192 mg), 176 mg of the title compound were cobtained as a
white foam after chromatographic purification eluting with DCM 100% to DCM:MeOH=7:3.

20  MS (ES/+): m/z=483 [M+H]".
NMR (CDCl): 8 {ppm) 7.9 (d, 1H); 7.73 (s, 1H); 7.75 (d, 1H); 7.36 (m, 2H); 7.3 (s, 1H);
7.03 (dd, 1H), 6.97 (d, 1H); 6.64 (t, 1H); 6.50 (g, 1H); 3.80 (s, 3H); 2.7-2.5 (bm, 2H); 2.53

(s, 2H); 2.5-2.0 (bm, 6H); 2.22 (s, 3H); 1.92 (s, 3H); 1.35 (d, 3H).

25  Following the same procedure described to obtain example 1, example 46 was prepared.

(. Example 46
N-[1-(3-chloro-1-naphthalenyl)ethyl}-2-[4-(4-cyanophenyl}-4-piperidinyl]-N-

methylacetamide (Enantiomer 2)
30 °  Starting from intermediate 81 (31 mg), 13 mg of the title compound were obtained as a

white foam.
NMR (CDCL): & (ppm) 7.8 (d, 1H); 7.78 (d, 2H); 7.54 (d, 2H); 7.48-7.55 (m, 3H); 7.41 (i,
1H); 7.35 (d, 1H); 6.47 (q, 1H); 3.0 (m, 2H); 2.79 (m, 2H); 2.67 (s, 2H); 2.36 (bm, 2H),
2.14 (m, 2H); 2,13 (s, 3H); 1.4 (d, 3H). :

35

Following the same procedure described to obtain example 1, example 47 was prepared.
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met hyl acet am de (Enantioner 1) Starting fromintermediate 118 (184 ng), 55
ng of the title conpound were obtained as a 5 white foam NWVR (CDC 3): 8
(ppm 7.8 (d, 1H); 7.78 (d, 2H); 7.54 (d, 2H); 7.48-7.55 (m 3H); 7.41 (tt,
1H); 7.35 (d,_ill); 6.47 (q, iH; 3.0 (m 2H,; 2.79 (m 2H); 2.67 (s, 2H);
2.36 (bm 2HWO248W143 2H); 2.13 (s, 3H); 1.4 (d, 3H). KCHERPGFGS t he
sane procedure described to obtain exanple 2, exanple 48 was prepared.
Exanpl e 48 NExatpde 40l or o- 1- napht hal envi ) et hyl | - 2-f 4- (4- cvanophenvl ) - |

- met hyl - 4- pi pefy. ‘m&ﬁhaﬂ%ﬁmm%ﬁﬁﬁéﬁ%@gﬂﬂmﬁgmt ing from
examlc &7l e 1 COouts 00 SERRERIEL 2
NVR (CDCL3): it ey iﬁ:gf"@' %ﬂ"%fﬂ%@@.—rﬁw%ﬁﬁg gegiasa

7.38-7. 475( mwh@blfigam.7. 26 (d, 1H): 7.24 (t, 1H): 6.32 (g, 1H); 2.93 (bm 2H):

2.61 (d, 1H); ) X 19 2.2 I L 3H).u. 2. (s,
3y 131 (o TSRS P 78 @B e B a0eker 1 st e i 8 W £ e
exanpl e 1, exap?.8s549 Ws6.07 ¢mattdid 3.0 (ox i) 279 0m28H); 2.67 (s, 2H); 2.36 (bm, 2H);
2-f441- benzof n- SV A plper ,d] | -N-f1-(3-chloro-I-napht hal enyi)ethvll-
N net hvl acet™a a@ﬁ(’é#&#@ﬁ#@ﬁ‘f?*”%rti ng frominternediate 125 (108 ng),
86 ng of the title conpound were obtained as a white foam M (E$/+):

m z=461 [MAHr. 30 NVR (CDC)3): 8 (ppm 7.84 (d, 1H); 7.75 (d, 1H); 7.75 (s,
| H); 7. 640(d,FolldWing theSamegrocktiire deéeribkd(d obtditlexantpld 2, &mpld¥8 wéds Brépéred. 1H) ;
7.25 (dd, 1H); 7.24 (d, iH); 6.63 (dd, 1H); 6.48 (q, 1 H; 3.19 (bm 2H);
2.95 (m 2H); 2.72 (bd, 1 H; 2.69 (d, 1 H; 2.62 (d, 1 H; 2.57 (bd, 1 H);
2.36 (bt, 1 &ﬂ@(bt, 1 H; 1.80 (s, 3H); 1.28 (d, 3H). 35 Follow ng the
sane_.pr ocedufe{id@sxhiotockdndphtiodibayi et -G-Granepleenyl) el - thwd g -pipeiimdBN- 89

VO f904109914ﬁ’etﬁﬂét§5’@ﬂ%/§ﬁﬁ§ﬂ%e?_a”p e 50
2.44-(1-RQegnz tattind Hroin Exampie 47 (RY ,'2@ rﬁ&"of Mk T Eo@béu%d(w?e‘r& Bb@h8d las a white

-napht hal enyl ) et hyl'1-N- et hyl acet am de ( Enantroner
foam without any chromatographic purification.

MS (ES/+): miz=460 [M+H]".

NMR (CDCls): & (ppm) 7.7 (d, 1H); 7.68 (d, 1H); 7.46-7.61 (bm, 3H); 7.38-7.47 {m, 3H);

7.26 (d, 1H); 7.24 (t, 1H); 6.32 (g, 1H); 2.93 (bm, 2H); 2.61 (d, 1H); 2.56 (d, 1H); 2.75-2.25
20 (bm, 6H); 2.4 (bs, 3H); 2.08 (s, 3H); 1.31 (d, 3H).

Following the same procedure described to obtain example 1, example 49 was prepared.

Example 48
25  2JJ4-(1-benzofuran-5-yl}-4-piperidinyll-N-[1-(3-chloro-1-naphthalenyl)ethyf}-N~

methylacetamide (Enantiomer 1)
Starting from intermediate 125 (108 mg), 86 mg of the title compound were obtained as a

™

white foam.
MS (ES/+): m/z=461 [M+H]".

30 NMR (CDCL): & (ppm) 7.84 (d, 1H); 7.75 (d, 1H); 7.75 (s, 1H); 7.64 (d, 1H); 7.55 (d, 1H);
7.51 (t, 1H); 7.37 (d, 1H); 7.34 (t, 1H); 7.25 (dd, 1H); 7.24 (d, 1H); 6.63 (dd, 1H); 6.48 (q,
1H); 3.19 (bm, 2H); 2.95 (m, 2H); 2.72 (bd, 1H); 2.69 (d, 1H); 2.82 {d, 1H); 2.57 (bd, 1H};
2.38 (bt, 1H); 2.24 (bt, 1H); 1.80 (s, 3H); 1.28 (d, 3H).

35 Following the same procedure described to obtain example 2, example 50 was prepared.
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Starting fromexanple 49 (60 ng), 44 ng of the title conmpound were obtained
as a white 5 foamafter chromatographic purification eluting with DCM 100%
to DCM MeOH=9:1. NWMR (CDCI3): S (ppm 7.8 (d, 1H); 7.75 (s, 1H); 7.74 (d,
1H); 7.64 (d, 1H; 7.58 (d, 1H; 7.5 (t, 1 H; 7.39 (d, 1 H; 7.33 (t, 1
H; 7.3 (d, WD3®4/0991434 (d, 1 H); 6.64 (d, 1 H); 6.46 (g, PCTHP2004209F (bm
2H); 2.8-2.5 (bm 2H); 2.68 (d, 1H; 2.63 (d, 1H); 2.7-2.3 (bm 4H); 2.42
(bs, 3H); Ex8@aplesso 3H);1.27 (d, 3H). 10 Followi ng the sane procedure
described t 9.1l bRz AR 00-A.mEh PR heRAMAN. DLORHIG1-nisiR R AyRdhyi.iv-
2-(4-(1- benzo hal MM% ZA3-ChATor o- I- V)€ I'1-N
- 15 net hyl & i St ar romlnterrred te 126 51 ny),
5 et ™| S T SR e @gﬁt%n‘%{jhs?ﬂ%@%ﬁ%ﬂgweaaﬁbfa ) s
(ppm 7.84 (ahm aftdr chidmafogtaphiclptrification Blufisg withpCM71 0846 (od)CMH{)eOH—QS‘E (d, 1H;

585 Va1 R G’ B pembl el 775 Gt 2l 1M 64 7 8 o g

1H) 2.69 (@5 @HH), 23BH, (16h); 7189 (1, PHHT7.3((HA1HIFHRA (d,21H866.601d, 1H)19.46 &, 34);(bt, 1

07 10 )5k o oA LSV e r L o

2-(4-(1- benzblburaﬁis&mmﬂ @e8hyl - 4-pi peridi null-N4143-ch |oro-|

- napht hal enyI )et hyl | - nmet hyl acet am de (Enantioner 2) Starting from exanple
51 (20 13 nmg of the title conpound were obtained as a white foamafter
chromatggraphl c purification eluting with DCM 100% to DCM MeOH=9: 1. 30 NWMR
(CDhd 3): 11-1);
7.49 (t. 1%{)(':?%’7931“21;(5’3@,%1 ;ur?.%%%;gzgo ?An%'"fz@"?&??g%m@esl ?%&E%’B Tbs,
1H); 6.43 (q, 1H); 3.19 (bm 21-1); 2.79 (bm 21-1); 2.71 (d, 1H); 2.65 (d,
1HY; 2.8-2.%&.@35_51 SUH) : 2. 57 (bs 3H) 1.88 (s, 3H) 1 29 (d, 31-1), 35

Fol 't owi ng t Rd44bhengn p4-ghysaridiind AN O phibalenilethy@idsl e 53 was
prepareds bt Pacdiffie9 gﬂ&tﬁ(ﬁﬂr 2004/ 005005 Exanpl e 53

N-El . 43-chi @ﬁ%ﬁﬁ%ﬁw ? ZMn{g%th&tstbvw@u_hn@wa@wéiaé& Bs a
Vi) -2-methvl - p| per| di nyi | - N-nmet hvl acetam de (Syn Isonmer 1, Chain
Enant i oner 1"}'""9

NMR (CDCL): & (ppm) 7.84 (d, 1H); 7.75 (d, 1H); 7.75 (s, TH); 7.64 (d, 1H); 7.55 (d, 1H);
7.51 (t, 1H); 7.37 (d, 1H); 7.34 @, 1H); 7.25 (dd, 1H); 7.24 (d, 1H); 8.63 (dd, 1H); 6.48 (q,

20 1H): 3.19 (bm, 2HY; 2.95 (m, 2H); 2.72 (bd, 1H); 2.69 (d, 1H); 2.62 (d, 1H); 2.57 (bd, 1H)
2.36 (bt, 1H); 2.24 (bt, 1H); 1.80 (s, 3H); 1.28 (d, 3H).

Following the same procedure described to obtain example 2, example 52 was prepared.

25 Example 52
2-[4-{1-benzofuran-5-yl)-1-methyl-4-piperidinyl]-N-[1-(3-chloro-1-naphthalenyl)ethylj-N-

methylacetamide (Enantiomer 2)
Starting from example 51 (20 mg), 13 mg of the fitle compound were obtained as a white

foam after chromatographic purification eluting with DCM 100% fo DCM:MeOH=9:1,

30 NMR({CDCL): 8 (ppm) 7.75 (s, 1H); 7.74 (d, 2H); 7.67 (d, 1H); 7.58 (bs, 1H); 7.49 (t, 1H);
7.42 (bd, 1H); 7.34-7.25 (m, 2H); 7.25 (d, 1H); 6.66 (bs, 1H); 6.43 (q, 1H); 3.19 (bm, 2H);
2.79 (bm, 2H); 2.71 (d, 1H); 2.65 (d, 1H);, 2.8-2.45 (bm, 4H); 2.57 (bs, 3H); 1.88 (s,
3H);1.28 (d, 3H).

f h\w

35  Following the same procedure described to obtain example 1, example 53 was prepared.
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Starting frominternediate 137 (43 ng), 34 ng of the title conmpound were
obtained as a 5 white foam M (ES/+): nmlz=477 [MtH +. NVMR (CDCI 3): S (ppm
7.92 (d, 1H); 7.79 (s, 1H); 7.77 (d, IH,; 7.55 (t, 1H),; 7.51 (t, IH,; 7.33
(d, I H;1.08 1 H; 7.00 (d, 1 H; 6.59 (d, 1 H; 6.52 (q, 1 H); 4.52
(m 2H): 3W43320é4é999143| H: 3.34 (bt, 1 H; 3.01 (m | H PCZE®00¢/M508 H); 2. 78
(d, 1 H; 2.75 (dm 1 H; 2.65 (d, | H); 10 2.48 (bd, IH); 1.96 (td, 1H);
1.91 (s, 3Ekample®® (bt, 1H); 1.49 (d, 3H); 1.38 (d, 3H; 1.3 (t, | H.
E?LLQ\;MESQ Nttg (‘?@ﬁr&é&%ﬁ%&rﬁﬁ@%ﬁﬁﬁlﬁ (5.8 N-51RBRIrSN Sy AR R4 MBS
N-f1 - (3- chEbeser %W’ w&%n uran-5-vl)-1,
2-di met hvl - W‘S. p'er (ﬁ ny|l - t cot B PHE® ( wireoégameﬁ 4Efant i oner
1) Starii nghiferioamexanple 53 (24 ng), 19 ng of the title conpound were

obt ai ned a — IVB(ES/+) m z=491 [MtH] +. NMR (CDClI 3): S
(ppm 7'851‘5153%&1%&/2 L{@gmm%o 7.68 (d, iH; 7.[45H](t, IH);(7.42 %t, 1H);
7.23 (s, 1NMR (sza)(fs(pnmi)mzs«gzm qd79 (sHIH); 8.729d( tH); TH6; (t, GHEA .30, 1HH ; 4. 41

m 2 1 2.79 (m
.20, fgg(dr.%gﬁn &%? Hﬁ% %1(@)1%% g%(?d(,ﬁﬂ %d%(q’ 'E%é%‘eﬁm é@iﬂ?]ﬁ’)ﬁb% (bd,( 1
I(—?j; é 99 (bhix3.3% (b 1H];3IBI (s, 1I-Bj—3§2 Im,/H)( BIB (4, H)); 2.78%drh, 29); R@5 (BHH); 1. 26 I

secri,bed, | X exanpl e

S m;‘?op ; e%gég%ﬂ %éxf‘ﬁ‘s (i FOLC (T Sh 19R5EL BG40 (LG 18RS A,
N-f I - (3-chiidxo-1I - napht hal envl ) et hyil -2-f4-(2, 3-di hvdro-| - benzof uran-5-yi) - 2-
nmet hyl -4- pi peridinvll-Nnmethvlacetam de (Syn |Isonmer 2. Chain Enantioner 1)
Starting frominternediate 138 (43 ng), 35 ng of the title conmpound were

obt ai ned te foam 1 WD 20041099143
o] EPoo0a JEusHEhS s PBksdlly Hee f?e?ptﬂfbtflwam@%em%? Sy préeared 7 s
(d 1 H; 7.54 (t, 1 H,; 7.51 (t, 1 H; 7.32 (s, 1H); 7.13 (s, 1H); 7.05
(d, 1Hs 65@3,,;@,541H) 6. 52 (g, 1H); 4.54 (m 2H) 3.48 (bm 1H); 3.34 (bt
1H); 3.21 04| . ‘ . :

2.59 (d, 43

I ;
(d, 3H); 1%Biperdinygch :
Starting Trom & ample 53 (24 mg), 19 mg of the title compound were obtained as a white

i)

foam.
20 MS (ES/+): miz=491 [M+H]".
NMR (CDClL:): 5 (ppm) 7.85 (d, 1H); 7.69 (s, 1H); 7.68 (d, 1H); 7.45 (, 1H); 7.42 (t, 1H);
7.23 (s, 1H); 6.97 (s, 1H); 6.92 (dd, 1H); 6.49 (d, 1H); 6.44 (q, 1H); 441 (m, 2H); 3.06
(bm, 1H); 2.93 (m, 1H); 2.89 (dm, 1H); 2.81 (m, 1H); 2.79 (m, 1H); 2.74 (d, 1H); 2.6 (dm,
1H); 2.52 (d, 1H); 2.46 (bm, 3H); 2.24 (bd, 1H); 1.98 (bm, 1H); 1.76 (s, 3H); 1.74 (bt, 1H);
25  1.29(d, 3H); 1.26 (d, 3H).

Following the same procedure described to obtain exampie 1, example 55 was prepared.

Example 55
30  N-[1-(3-chloro-i-naphthalenylethy!]-2-[4-(2,3-dihydro-1-benzofuran-5-yl}-2-methyl-4-

piperidinyl]-N-methylacetamide (Syn isomer 2, Chain Enantiomer 1}

'Starting from intermediate 138 (43 mg), 35 mg of the title compound were obtained as a
white foam.

35  MS (ES/+): miz=477 [M+H]".
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5 Foll owi ng the sane procedure described to obtain exanple 2, exanple 56 was
prepared. Exanple 56 N-f

1- (3-chl oro- 1- napht hal enyi ) et hyl | - 2-f 4- (2, 3-di hvdro-1 - benzofuran-5-vl)-1, 2-d
imethy( 10 4-piperidinyll-Nnmethvlacetam de (Syn Isonmer 2. Chain Enanti oner

1) Startingwhem@saspl e 55 (25 ng), 19 ng of the title ?/ e
obtained as a white foam MS (ES/+): nlz=491 [ M+H]' NI\/R9 %@ O&EJS

786 (g 1HMVIR7 13(55 (Ex;h‘)\ Egé@ 1%9 déﬂ ﬁ}“igvg(@51ﬂtg)7547g4)4ﬁi)(f%%ﬂﬁ) .
4. 47 (m 2H7323$,Zﬂ6'1)(7fﬂ3(329-91) 731514, ’(Hb)nﬁamﬂ;i.,w ®82 (antHLM4) 54 (n, @81);(348 (bhi) ; 2 77

d, 1 2. 3 1.82
(bm 145 @%@3@“’%3%“ $2858 08 S, 1Ry 2of B 4f Ridada il 2 o e
procedure deéSErd.HER 2.6 (hshiH): ﬂ(@xéﬁﬁ 88 {5, 3H)¢dr5&l(bt$15)z 1v@s(dp3l'§p‘aﬁ%tﬁ 3HRO

Exanpl e 57 N 1f
(3-chl ora- 1- napht hal envl ) et hvl | - 2-f 2- et henyi - 4- (4-fl uor ophenyl | - 4- pi per (di ny

IT-N- et hyFélﬁﬂﬁr@fﬂmé'§arﬁ§§5fbcé&ﬁ@@ésohbeﬂ&adb&ﬁ%dl@ﬁf‘éxa%le%ﬁawés' BREpdré QM

internmediate 139 (8.5 ng of the title conpound were obtained as a
25 white foam MS (ES/+): miz=465 [MrH]'. NWMR (CDCI3): S (ppm 7.79 (d, 1H);
7.69 (s, 1HeExawmpled6(d, 1H); 745(td 1H) 7.39 (td, 1H); 7.23 (d, 1H);
7.18 (dd, 2H)1 @-cﬁ@r&-?ld'naﬁ .dilyd?8-1tBnzbfran-8-yB £ dimek ;._5- 16

,.;. (t m
IH) 1.63 ( d, ) E"I"rE'‘sc':'glJ'rLTl‘E‘proce ﬂ&%& eé‘évrzﬁ%ed to
obtain exar‘rfﬂam 1, exarrpl e 58 was prepared. Exanple 58 35

N.fl-(3-chl ﬂ'lrSCTE _,2 ‘é‘,r)eth\” | - 2-f4-(3-fluoro-4-nethvl phenvl) - 4-pi peri
di pvl |- N t hyl acet am de antioner 1) 92 WD 20041099143 PCT/ EP2004/ 005005
Starting f rUMR ﬁﬁmlﬁhﬁjl(m@) .89 (4, 98T 3 (575Hhﬂ 7@f (dt hid); 714091 (b TERpéutidINer e

obt ai negl; as7ag WhiHS7 PR HIVB Jeid, MH): 652 & 38); [MHh; 1H); 4.47 (m, 2H); 3.46 (m,
2H): 3.14 (bm, TH); 2.96 (m, 1K); 2.88 (m, 1HY; 2.77 (d, 1H); 2.65 (dm, 1H); 2.54 (d, TH);
2,53 (bm, 3H); 2.31 (bm, 1H): 1.82 (bm, 1H); 1.78 (s, 3H); 1.37 (d, 3H); 1.35 (d, 3H).

Following the same procedure described to obtain example 1, examples 57 was prepared.
20

Example 57
N-[1-(3-chloro-1-naphthalenyl)ethyl]-2-[2-ethenyl-4-(4-fluorophenyl)4-piperidinyil-N-

methylacetamide (Syn lsomer 1, Chain Enantiomer 1)
Starting from intermediate 139 (8.5 mg}, 3.4 mg of the title compound were obtained as a

25  white foam.
MS (ES/+): m/z=465 [M+H]".

(_ NMR (CDClL): 8 (ppm) 7.79 (d, 1H); 7.69 (é, 1H); 7.68 (d, 1H); 7.45 (td, 1H); 7.39 (id, 1H);
7.23 (d, 1H), 7.18 (dd, 2H); 6.76 (id, 2H); 6.41 (g, 1H); 5.88 (m, 1H); 5.32 (d, 1H); 5.16 (d,
1H); 3.63 {m, 1H); 3.25 (bd, 1H); 2.75 (d, 1H); 2.65 (bd, 1H); 2.61 (d, 1H); 2.4 (dm, 1H);

30 1.8-2.0 (m, 1H); 1.86 (s, 3H); 1.78 {im, 1H); 1.863 (Bt, 1H), 1.27 (d, 3H).

Following the same procedure described to obtain example 1, example 58 was prepared.

Example 58
35  N-[1-(3-chioro-1-naphthalenyl)ethyl]-2-{4-(3-fluoro-4-methyiphenyl}-4-piperidinyll-N-
methylacetamide (Enantiomer 1)
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NVR (CDCI3): S (ppm) 7.81 (d, 1H); 7.72 (d, 1H); 7.71 (d, 1H); 7.47 (t, 1H);
7.4 (t, 1H); 5 7.28 (d, 1H; 7.04 - 6.90 (m 31-11); 6.45 (q, 1H; 3.02 (m
2H); 2.79 (m 2H); 2.54 (s, 2H); 2.45 (bd, 1H); 2.3 (bd, 1H); 2.21 (s,
31-1); 2.17 (m 1H); 2.01 (m 1H); 1.94 (s, 3H); 1.33 (d, 3H). Follow ng

the sane procedure described to obtain exanple 2, exanple 59 was ar ed.
10 Exanpl e RO9PIB3_ chi or o- | PCT/EP2004/0D5008

-napht hal env] ) et hyl | - 2-f 4- f net h vli)-1- math -4-

pi peri di nyi Ig‘%ﬂ-\‘?ﬂtfﬁm' E‘»’éff“aﬁg-f? 4"? gm‘!«)&%mgff% "@)PQFP&T’@@BE‘(W
ng), 38 ng olhitdtearmi t| e conpound were obtained as a V\:hl te 15 foam M5
(ES/+): m z=467 [MrH'. NWR (CDCi 3): 8 (ppn) 7.83 (d, 1H); 7.82 (d, 1H);
7.77 (d, 1HMSTESB):(/z=4BM+AF4L (t, 1H); 7.33 (d, 1H); 7.1-6.99 (m 31-1);

5170 1%y 20 R GBI g 1y T 58 [ i 7?@6 0T 40 7 e

g(r)o;if]grr €5 dep.as (me) {m@bamor(rre £5 (g, 1HXB0 €n, 80299 peRa) ed4 (s,Banpl e

- v

2 (3 flﬁgé&d‘”hwﬁi@ﬂh ?’}u%pﬁtrﬁem (I R0T 65 ThE 4 SR
(Enantlomer 2. Starting frominternmediate 120 (90 ng), 72 ng of the title
conpound were obtained as a white foam M (ES/+): nlz=453 [ MtH +. NMWR
(7C28CI?%: Engppn) 7. 77 (d 1H) 7 72 (d 1H) 7 71 (d, 1H) 7.46 (t, 1H);

(m 21-1 8 Eoilggmg,t,ﬁ\e Qqq)\e prgcg@r? gescmbq.cbto ob@lrgaz(aml Hz} qx&m 5&@/3@@5@&1@%
2.26 (bt 2.22 (s, 3H); 2.11 (bt, 1 H; 2.01 (bm 1 H; 1.95 (s, 3H);
1.33 (d, 31 I%)}am'ﬁBl‘ibOW' ng the sane procedure described to obtain exanple 2,
exanpl e 61 J1-{3-¢c loro-?-naght?nalenyl‘ethxli- -4?39 ?llllgl% -ICI:IE/*:IEIFI) 004/ 91Q%088‘5|_4_Exarrpl e 6l

-(:ﬁchloroll' ) ethytaceianpide Aty 8rcll 0- 4- met hyl phenyl ) - 1- et hyl -
Starting from exampie 58 (37 mg), 38 mg of the {itle compound were obtained as a white

16  foam.
MS (ES/+): mfz=467 [M+H]".
NMR (CDClL): & (ppm) 7.83 (d, 1H); 7.82 (d, 1H); 7.77 (d. 1H); 7.53 (t, 1H); 7.41 (t, 1H);
7.33 (d, 1H); 7.1-6.99 (m, 3H); 6.49 (q, 1H); 2.98 (bm, 2H); 2.6 (s, 2H); 2.7-2.2 (bm, 6H);
2.41 (s, 3H); 2.28 (s, 3H); 1.99 (s, 3H); 1.39 (d, 3H).

20
Following the same procedure described to obtain example 1, example 60 was prepared.

Example 60

N-{1-(3-chloro-1-naphthalenyl)ethyi]-2-[4-(3-fluoro-4-methyiphenyl)-4-piperidiny{}-N-
25  methylacetamide (Enantiomer 2)

C Staﬁing from intermediate 120 (90 mg), 72 mg of the title compound were obtained as a

white foam.

MS (ES/+): miz=453 [M+H]".

NMR {CDCls): 8 (ppm) 7.77 (d, 1H); 7.72 (d, 1H); 7.71 (d, 1H); 7.46 (t, TH); 7.38 (t, TH);
30 7.28 (d, 1H); 7.04 - 6.90 {m, 3H); 6.43 (q, 1H); 3.13 (m, 2H); 2.85 (m, 2H); 2.56 (d, TH);

2.52 (d, 1H); 2.42 (bd, 1H); 2.26 (bt, 1H); 2.22 (s, 3H); 2.11 (bt, 1H); 2.01 (bm, 1H); 1.95

(s, 3H); 1.33 (d, 3H). '

Following the same procedure describad to obtain example 2, example 61 was prepared.
35 ’
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pi peridinyl|l-N-nethvl acetam de (Enantioner 2) Starting fromexanple 60 (30
nyg), 24 ng of the title conpound were obtained as a white 5 feam M5 -
(ESI+): mz=467 [ MrHL. NMR (CDCI3): 6 (ppm 7.83 (d, I H; 7.82 (d, 1 H);
7.77 (d, 1 H; 7.53 (t, I H; 7.41 (t, 1 H; 7.33 (d, 1H); 7.1-6.99 (m
3H); 6.49 (q, 1H); 2.98 (bm 2H); 2.6 (s, 2H); 2.7-2.2 (bm 6H); 2.41 (s,
3H); 2.28 (s, 3H); 1.99 (s, 3H); 1.39 (d, 311). 10 Followi ng the sane
procedur e de®ritbEepIt4E obtai n exanple 1, exanple 62 was prPEFaPes/ooEmEEanpl e
62

N-I'1 43-chl or ggimprait hal enyl) et hyl | - 2- (4-(3- cyanophenw ) - 4 pi peri dinyil -
15 net hvl acefa ar, | rTE ! ,80 o), 61
Ny of the Ti ér 1‘(?8?\‘&3‘% % ta R{E‘en } t% e . L tt ’ g ;-'4 S 1 z=446
[ MFH *. NWVR .78 (d, 1H); 7.78 (d, 1 H);

7.69 (d, | Htartingden @Gi,mpie B9 (30 B0), 24 5% ¢fdhe fitl) comnoBAd were dhdinedzasa whitel,
1H); 7. 355(tfoaé1l—|) 7.35 (d IH: 6.47 (q, IH):; 3.01 (bm 2H): 2.81 (bm
2H); 2.66 ( . 2.45-2.3 (bm 21-1); 2.2 (tm 11-1); 2.11 (s, 3H); 2.09
(m 1H); MS((EISH:XH@VZ"W[NHM ng the same procedure described to obtain

exanple 2 |
N1- ?g chl oro&ﬁ%ﬁﬁéﬁam"%)fﬁgfq%@@qﬂgﬁgg ény 755?( t'-ﬂ f41 (t Hp)erl din
vl | - N net hvY.as é,did) e 1-6E9nt, Bbiyed.49)q, SHRA98rn(hmi REm2 espHE 26722 e4b)'nr@-)) 41

of the ti £ e | ite 30foam M5 (ES/ +):
T 2o 460 [ M %vf‘?( %%V%) 1393@%&7@@?@] 7.77 (d, I(H); i (bm
Il H; 7.7 (bs, | H; 7.64 (bm | H; 7776(bm Il H; 7.6-7.45 (bm 2H);
7.52 (t, I H; 7.36 (d, I H,; 6.37 (bm | H; 3.5- 3.15 (bm 2H); 2.9-2.5
(bm 2H); 2.F3lofihg tHéBamepdBadte desiiped @.obtath Exabipha 1,2karhple 62.v&8 pfehared35 1
H; 2.25 (bs, 3H); 2.04 (bm | H); 1.43 (d, 31-1). 94 WD 20041099143
PCT/ EP2004/ 0'(:)500':} -

Example 62

N-[1-(3-chloro-1-naphthalenyllethyl}-2-[4~(3-cyanophenyl)-4-piperidinyl}-N-
15  methylacetamide {(Enantiomer 1}

Starting from intermediate 121 (80 mg), 61 mg of the title compound were obtained as a

white foam.

MS (ES/+): m/z=446 [M+H]".

NMR (CDCls): 8 (ppm) 7.79 (s, 1H); 7.78 (d, 1H); 7.78 (d, 1H); 7.69 (d, 1H); 7.66 (bd, 1H);
20 7.54(d, 1H); 7.53 (t, 1H); 7.42 (id, 1H); 7.35 (1, 1H); 7.35 (d, 1H); 6.47 (q, 1H); 3.01 (bm,

2H); 2.81 (bm, 2H); 2.66 (s, 2H); 2.45-2.3 (bm, 2R); 2.2 (tm, 1H); 2.11 (s, 3H); 2.09 (m,

1H); 1.4 (d, 3H).

Following the same procedure described to oblain example 2, example 63 was prepared.
25 .

Example 63
N-[1-{3-chloro-1-naphthalenyl)ethyl]-2-[4-(3-cyanophenvi)-1-methyl-4-piperidinyi]-N-
methylacetamide (Enantiomer 1)

Starting from example 62 {40 mg), 41 mg of the fitle compound were obtained as a white

™

30 foam.
MS (ES/+): m/z=460 [M+H]".
NMR (CDCls): 5 (ppm) 7.79 (s, 1H); 7.77 (d, 1H); 7.7 (bm, 1H); 7.71 (bs, 1H); 7.64 (bm,
1H); 7.7-7.6 (bm, 1H); 7.6-7.45 (bm, 2H); 7.52 (t, 1H); 7.36 (d, 1H); 6.37 (bm, 1H); 3.5-
3.15 (bm, 2H); 2.9-2.5 (bm, 2H); 2.72 (d, 1H); 2.68 (bs, 3H); 2.7-2.5 (bm, 3H); 2.66 (d,
35  1H): 2.25 (bs, 3H); 2.04 (bm, 1H); 1.43 (d, 3H).

94



Fol |l owi ng the sanme procedure described to obtain exanple 1, exanple 64 was
prepared. Exanple 64 N-fl-(3-chloro-I|-naphthaten rl

et hvl | -2-f4-(3-cyanophenyi)-4-piperidinyll-N 5 methyl acetam de (Enanti omer
2) Starting frominternmediate 122 (33 ng), 27 ng of the title conpound were
obtai ned as AVOMMP¥4%bam MBS (ES/+): m z=446 [ MrH . NVR RCIER294/0080F ppm)
7.79 (s, 1H); 7.78 (d, 1H); 7.78 (d, 1H); 7.69 (d, 1H); 7.66 (bd, 1H); 10
7.54 (d, 1 Hfplokirg3hé samé prcpditediBsdribdd talotithin eXarBfe (1t exabnptd 64 WasSfrepared.l H) ;
6.47 (q, 1 H; 3.01 (bm 2H); 2.81 (bm 2H); 2.66 (s, 2H); 2.45-2.3 (bm
2H); 2.2 (t o q 11 (s, 3H); 2.09 (m 1H); 1.4 (d, 3H). Follow ng the
sane procedzkégﬁés&teéi b(_ald t o _obtain exarl}ol% 2, exanple 65 was prepared. 15
Exanpl e 65 Nngls[‘i?(a-chloro: -nap ma!.envliethyﬂ- 4-( -cvanome_nﬂ&mwlmﬁ-_l\l-

- (3-chl oro- | Metylagetamide, (Enantiomen2) 4 (3. cyanophenvl ) - | - et hyl - 4- pi peri di nyl

1- N net hyl agelmg feen (rmetiae22 @B ni)p2t My tifomlecotipluad Oéred dotaif®) as 44 N
of the title %ound were obtained as a white 20 foam M5 (ES/+): m 7=460

[MeH . NVR PBS°80- s (ppm) 7.79 (s, 1H); 7.77 (d, 1H); 7.7 (bm 1H); 7.71
(bs, 1H); 7. 6% (Eom): mk=#6 MeHIE7.6 (bm 1 H); 7.6-7.45 (bm 2H); 7.52 (t, 1

> 72" (d, 1r) NGRS G Bl iR 7 2B 1y %Pl .o ey 8 Pasalh

3H); 2. 040 (bms4ld) 1H)17.88 ( aH); IH2 (td;aHyeng, 1H)E7.S81@ 1B)0E.8T W, aH)leser fblgd to

obt ai n exanpl Vo EX8 ] r.e a 66, .3 )
Nd1- ( 3- chl or aﬁ} ]Zr@p@?f'hnghgn?g% E%EIZ%%&hVI Eél’%?é gfﬁeﬁkﬂ- %41-1pﬁsp@ﬂ' &% acet a
m de (Enanth@ygM @)3Btarting frominternediate 123 (125 ng), 97 ng of the
title conpound were obtained as a white foam M (ES/+): nlz=421 [M-H +. 95
WO 20041099143 PCT/ EP2004/ 005005 NWR (CDCI3): 6 (ppm) 7.87 (d, 1 H); 7.77
(s, U4N; 7.76 (d, 1H);7.52 (td, 1 H; 7.46 (td, IN);

Following the same procedure described to obtain example 2, example 65 was prepared.

15

Example 65
N-[1-(3-chioro-1-naphthalenyllethyl]-2-{4-{3-cyanophenyl}-1-methyi-4-piperidinyl]-N-

methylacetamide (Enantiomer 2)
Starting from example 64 (13 mg), 14 mg of the title compound were oblained as a white

20  foam.
MS (ES/+). miz=460 [M+H]".
NMR (CDCly): & (ppm) 7.79 (s, 1H); 7.77 (d, 1H); 7.7 (bm, 1H); 7.71 (bs, 1H); 7.64 (bm,
1H); 7.7-7.6 (bm, 1H); 7.6-7.45 (bm, 2H); 7.52 (t, 1H); 7.36 (d, 1H); 6.37 (bm, 1H); 3.5-
3.15 (bm, 2H); 2.9-2.5 (bm, 2H); 2.72 (d, 1H); 2.68 (bs, 3H); 2.7-2.5 (bm, 3H); 2.66 (d,
25  1H); 2.25 (bs, 3H); 2.04 (bm, 1H); 1.43 {d, 3H).

Following the same procedure described to obtain example 1, example 66 was prepared.

Example 66

30  N-[1-{3-chloro-1-naphthalenyllethyl}-N-methyl-2-(4-phenyl-4-piperidinyl)acetamide
{Enantiomer 1) )
Starting from intermediate 123 (125 mg), 97 mg of the title compound were obtained as a
white foam.

MS (ESH): miz=421 [M+HT.
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7.16-7.36 (m 6H); 6.49 (q, 1 H); 3.21 (bt, 2H); 2.93 (bdd,.2H); 2.71 (bd, 1
H; 2.64 (d, 1 H; 2.59 (d, IN; 2.54 (bd, 1H); 2.33 (bt, 1H); 2.2 (m 1H);
1.88 (s, 3H); 1.35 (d, 3H). 5 Followi ng the sane procedure described to

obt ai n exa rrpl e 67 was prepared. Exanple 67
Nfl-(s-chm&@""@b hal enyl ) et hyl | - N- et hyl - 241- et hy! PETWQPMW&?OS

pi peri di nyg 10 Starting from_exanple ),
T of ¢ e C S (Bl éﬁ PRt &7 BBl Go T P (S Toan i bt 746‘(&* ey
E:Ersfrr?t o%r arhigs7.p6i(rhf 61640 Mg el 3. aﬂ(bw' Z(H) %6&0%1} Q, ( gd 1%@)
+ z

7.52 (t, 1m2@daw)¢miﬁﬂ“;%@ 1“?@)208"’71 '4138&63*(‘%1 3%’ g 245 (q, 1H):
3.23 (bm 2H); 2.78 (bm 2H); 268(d 1H); 2.61 (s, 3H); 1526(d I'N);
2,46-2.75 (bm 4H); 1.96 (bs, 3H) 1.35 (d, 3H). Follow ng the sane

' I . Ex I
grsocz:gdurg d%ﬁév{iirtx)ge g]ets%m%bptrgcle ure egpnbed Jfo obetéiﬁngar%plg%, &%pﬁgg \%gg ;(glre;:'azred.arrp ©
N-f 1- (3-chl oro- 1- napht hal enyl ) et hvl | - N- et hyl - 2- (4- phenyl - 4- pi peri di nyi ) acet
am de _ (Engahi.egF 2) Starting fromintermediate 124 (70 ng), 54 ng of the

title conpo obtai as h'te VS [ +) z=421 [ M+H +. 25
NI\/R(CDCI3%T'('_ phthalenylysth O" 'T'e vl . 7.52 (t, IN):
7,43 (t, 1H)E'.|Er_fél etami tiomertH ( q H: 3.48 (bt,.1 H): 3.39 (bm 1

H: 3. 090( btStaringffom sxarBpipiH6, (64 mg).; 65 regebth mﬂg_gqmmgmwme pbigined &5 a whits2 (d,
1H) . 2.57 (%anlw Eﬁer rofhiddPhphictrit c@cmﬁ%luﬁlpﬂg EbM {0094 10 BEM: I\mﬂ)H =glp 34 (d,

3H). 30 Follow n e sane proce ure desc obtai n exanple 2, exanple
69 was prepMB(E ﬂEE('é?‘T‘ﬁﬁ%W

o1 or 1 o | AT ORBRE SRR r iy in)y PITR D Fob s WL TX G IR gs“"”?wm 34

mg of the ti%34%’-e® d6#B (@ Bht 3P éuna?é‘i)a2ﬁﬁ(ftfé. 2H)o%rﬁ$édt1é¥) 261 (s, 3H);

chronat qgr a B M. ety XMal8Qfe to DCM MeOH=8:2. 96 WO
2004/ 093?43@?0%%304%3%5% Hf/é%gbmm zd4g§f[|v+m]t NVR (CDCl3): 8

(ppm) 7.77 (s, 1H); 7.74 (d, 1H); 768(d 1H: 7.55 (t, 1H): 7.5 (t, 1H;

Following the same procedure described to obtain example 1, example 68 was prepared.

Example 68
20 N-J1-(3-chloro-1 -naphthaleny)ethylj-N-umethyl-?.-(4-gheny|-4-mpendmvl)acetamlde

(Enantiomer 2)
Starting from intermediate 124 (70 mg), 54 mg of the title compound were obtained as a

white foam.
MS (ES/+): mfz=421 [M+H]'.
25 NMR (CDCh): & (ppm) 7.81 (d, 1H); 7.77 (s, 1H); 7.76 (d, 1H); 7.52 {t, 1H); 7.43 {t, 1H);
( 7.16-7.36 {m, 6H); 6.46 (g, 1H); 3.48 (b, 1H); 3.39 (bm, 1H); 3.09 (bt, 1H); 3.03 (bt, TH);
2.89 (bd, 1H): 2.73 (bd, 1H); 2.62 (d, 1H); 2.57 (d, 1H); 2.44 (bt, 1H): 2.35 (bm, 1H); 1.91
(s, 3H); 1.34 (d, 3H).

30 Following the same procedure described to obfain example 2, example 62 was prepared.

Example 69
N-[1-{3-chloro-1-naphthatlenyllethyi}-N-methyl-2-(1-methyi-4-phenyi-4-

piperidinyllacetamide (Enantiomer 2) _
35  Starting from example 68 {35 mg), 34 mg of the title compound were obtained as a white

foarn after chromatographic purification eluting with DCM 100%. to DCM:MeOH=8:2.
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7.3-7.4 (m 6H); 6.41 (q, 1H); 3.42 (bm 2H); 3.04 (bd, 1H); 2.95 (bd, 1H);
2.5-2.8 (bm 4H); 2.7 (d, 1H); 2.66 (s, 3H); 2.63 (d, 1H); 2.06 (s, 3H);
1.34 (d, 3H). 5 Follow ng the sanme procedure described to obtain exanple 1,
exanple 7

Op@s ‘i{ red. Exanple 70 N-f 1-(3-ch

| or o- 1- naph 18 99}13? Bthyl | - N nethyl - 244-f 4- (net hyl oxv) BREEPRI04/405065

pi peri di nyl }, nmer 1) Starting frominternediate 127 (47 ny),
40 nmg of thﬁﬁﬁg %Zﬁ—%gﬁmlﬁgre obtained as a white foam NWR (CDCl 3) 6
(pprr) 7 93 (NMR 1EDCIL) 57 p(d,7.77 (5) 1HY 7774 (ad1H)L 7l (a7 118 7(55, (1, iH); 7.8.(49H§

3H) 31 (bﬁr23 égo( 1%7‘@7%% "%5 g%(b”f‘szz% %’@4 (%11)“")22@% é 1"%35‘228@‘&1

1H); 2. 41 (el 20Hd, 12,2168 (o} 3H)I 213 (R 1M, 208l (s, B 1.33 (@ 3H0s, 3H); 1.38 (d,

3H). Fol l.owi ng the sane procedure described to obtain exanple 2, exanple 71
was prepgred 20 Exanple 71

N-11-(3-chl pht hal en v N- et h 1- rreth net hyl oxy) ph
T o oo TR S Bt Sl b B T W arodo ")
ng), 16 ng of the title conpound were obtained as a white foamafter
chromat ogr agxamppro fi cation eI uting wwth DCM MeOH=98: 2 to 8:2. 25 NWR

CDCI3): S - H) 753 (t, 1 H):
(744(%1 Hill-AShetihyil?) g 1%- (_ H)

10 . ' ; 3.78
S5 2 3525 S o e ol %%mﬁ%aéénés

procedure degdtefdaad to obt al n exanple 1, exarrpl e 72 was prepared.

Ex le 72

N1 ( 3- chi ofNOIR SGRHRY AafPBMY 793Py 1 RIRLE I B7F 8 AR it i D5 PR A - a-
pi peri di nyl Je2etiathixl#.2¢ EtaaM)] @we(d, 2H); SLa3 (4 118); 81701, i3).e3. i, BH); 2.8B(brd7 no) ,

2004/ 009243 28 e S0Nota0L . AR e 541 e g 2h iR T gl f?ﬁ“’*ra (d

1H); 7.75 (ds, 3th)1.38(d63/M).4 (dt, 21-1); 7.31 (d, 1H; 7.22 (d
2H) ; 6._53 (m 1H); 3.76 (s, 3H); 3.15 (m 2H); 2.9 (m 2H);

Following the same procedure described to obtain example 2, example 71 was prepared.

20 Example 71
N-[1-{3-chloro-1-naphthalenyl)jethyl}-N-methyl-2-{1-methyi-4- [4«(methvloxy1phenvl]—4-

piperidinyllacetamide (Enantiomer 1)
Starting from example 70 (30 mg), 16 mg of the fitle compound were obtained as a white

foam after chromatographic purification eluting with DCM:MeOH=08: 2 io 8:2.
25 NMR (CDCl3): 8 (ppm) 7.85 (d, 1H); 7.78 (d, 1H); 7.76 (d, 1H); 7.53 (t, 1H); 7.44 (1, 1H);
( 7.32 (d, 1H); 7.23 (d, 2H); 6.75 (d, 2H); 6.5 (g, 1H); 3.78 (s, 3H); 3.05 (bm, 2H); 2.7 (bm,
2H); 2.83 (d, 1H); 2.6 (d, 1H); 2.51 (s, 3H); 2.35-2.15 (bm, 4H); 1.95 (s, 3H); 1.38 (d, 3H).

Following the same procedure described to obtain example 1, example 72 was prepared.
30 '

Example 72
N-[1-{3-chloro-1-naphthalenylethyl]-N-methyl-2-{4-[4-(methyloxy}phenyl}-4-
piperidinyllacetamide (Enantiomer 2)

Starting from intermediate 128 (57 mg), 46 mg of the tifle compound were obtained as a
35 white foam.
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(s, 2H; 2.5 (m 2H); 2.0 (m 21-1); 1.9 (bs, 3H); 1.38 (s, 3H. 5 Follow ng
the sanme procedure described to obtain exanple 2, exanple 73 was prepared.
Exanple 73 N-f

1- (3-chl oro; I-n ht hal envl ) et hvl | - N- et hyl - 241- net hyl - 444- %rreth yl oxv) phenvl |
-4- piperidi r%ﬁ“?‘ﬁ??@’[ﬁm de (Enantiomer 2) 1D Starting froff W&WF’@"S’P@(%

B ot 00r aBHRICRIE T eI Ob (P 6 (h 1Ho: Kok 581 &7 ¢ 406 38 et
(CDCI3): S (rmpmR2 (d,8H) 672 ld2n); B.55(m, A H). 1396 (s 3Hf 3018, (ml BhH); 26 Gt 24, 2.4¢ |

7.49 (t, 1 3 73.(d, 2H): 651(q, 1H); 3.77

(s, 3H): H%?QZ%%%Z(E’H?H) %Iﬂs("bz'?‘? 1(4)&* ﬁl??‘s %Hgl (d, 1 H: 2.56 (d, 1H):

2.4 (s, 31-11); 2.5-2.2 (bm 4H); 1.91 (s, 31-1); 1.37 (d, 15 3H.

Fol | owi ng the sanme procedure described to obtain exanple 1, exanple 74 was

prepareds Fl@WRy®he éalﬁ@f»rocedure described to obtaln example 2, example 73 was prepared.

N-f 1- 13- chl or o- I-naphtha envl l ethvl | -2f4-(2, 3-di hvdro- | - benzof ur an- 5- yl)-4-
pi peri.dinvil-Nmethvl acetam de (Enanti omer 1) Starting frominternedi ate

129 (88 nY) g SrollY of the t|tIe corrpound were obtained as a white foam M

e R e gl inhnki ™

7.11 (dd, 1pipgridipyGaceta ide WEnantionerel, 1 4 58 (m 2|—|) 46 (bm 1|—|)
3 37 ( 0 1|—|§tﬂﬁ@g if@erez@nm*ﬁ 72436, mg), B1 EQGJf(( ‘Qef@dDbtalW asz@ whitg d,
2. 3& ﬁ)&ﬂ aﬁlat"&hrot%a(%@ra?aﬁib 83’1@5‘ %n]%&ﬁ)g(vﬁfﬁltlﬁlol Mebl—ﬁ%a(ﬂto@ﬂ- 11). 30

FoI I oW ng the sane proce aln exan'? exanpl e 75 was
prepar ed. mdarfﬁl)@la 5 Kppm) 7.89 (d, 1H); 7.77 (d, 1H); 7.76 (d, 1H); 7.54 (t 1H); 7.48 (t, 1H);

3-chl or I ( )-1-me

Uit - pi poat W et 7% RLH) B 2y 6 5e, WBW%‘%”)%%?W*QQZ 2
exarrpl e 74 (o 2h‘@i)2 Bu@l, rt)iod-58 tele HHt2. ‘b(ﬁaéﬁb(ﬁﬁra 2(emne 40bt 18 s a3l fIRGUE: any
furtherghr t ogr aphi c pur| fication. 98 WD 2004/ 099143 PCT/ EP2004/ 005005
M5 (ESI +§ %?yzi =477 (MrH'. NWVR (CDCI3): 3 (ppm 7.77 (d, 1H); 7.68 (d, 1H);
7.66 (d, 1H); 7.43 (t, 1H) 7.36 (t, 11-1); 7.23 (d, 1H); 7.04 (s, 1H;
6.97 (dd, 1H); 6.58 (d, 1H); 6.41 (q, 1H); 4.46 (m 2H); 2.85-

Foiiowmg the same procedure described fo obtain example 1, example 74 was prepared.

Example 74
20  N-1-(3-chloro-1-naphtihalenyl}ethylj-2-]4-(2 3-d1hvdro-1-benzofuran-s-y }4 -
piperidinyi]-N-methylacetamide (Enantiomer 1)

Starting from intermediate 129 (88 mg), 65 mg of the fitle compound were obtained as a

white foam.
MS (ES/+): miz=463 [M+H]".
25 NMR (CDCL): & (ppm) 7.83 (d, 1H); 7.78 (d, 1H); 7.76 (d, 1H); 7.53 ({, 1H); 7.51 {t, 1H);
( 7.33 (d, 1H); 7.33 (s, 1H); 7.11 (dd, 1H), 6.69 (d, 1H); 6.48 {q, 1H); 4.58 (m, 2H}; 3.46
(bm, 1H); 3.37 (m, 1H); 3.15-2.9 (m, 4H); 2.9-2.6 (bm, 2H);, 2.62 (d, 1H); 2.54 (d, 1H); 2.38
- (td, 1H); 2.29 (bt, 1H); 1.96 (s, 3H); 1.38 (d, 3H).

30 Following the same procedure described to obtain example 2, example 75 was prepared.

Example 75
N-[1-{3-chloro-1-naphthalenyl)ethyl]-2-[4-(2,3-dihydro-1-benzofuran-5-yl)-1 -methvl-4-

piperidinyl}-N-methylacetamide (Enantiomer 1)
35  Starting from example 74 (40 mg), 43 mg of the title compound were obtained without any

further chromatographic purification.
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2.30 (m 4H); 2.6-2.3 (bm 51-1); 2.52 (d, 1H); 2.49 (d, 1IN); 2.37 (s, 3H);
2.21 (bt, 11-1); 1.83 5 (s, 3H); 1.28 (d, 31-1). Follow ng the sane
procedure described to obtain exanple 1, exanple 76 was prepared. Exanple
76 10 N

f1-(3-chl or Q0 2064t43ai enyl ) et hyl | - 2-t 4- (2, 3-di hvdr o- | - bexcauirasmnedes/i ) - 4-
pi peridinyil-Nnethvlacetam de (Enantioner2) Starting frominternediate 130
(118 ny), 8BISHGSH): mizedid M+lconmpound were obtained as a white foam I\/B

776 (o, 1iirodriiols o PP SR 2 g 1P 5, Byl 6 s (SR 270

(dd, 1H); 6733 (@H)LAOA (8. BY; 647 (dH)TH)AC.58 (¢,MH)28.41)q, 1B1)A646 ((ﬂﬂmZH)l i98s- 3. 14

21" (ba. 19 frofik BedduiiordPda (d it Dan 6 W 837 W p A BR8N )
20 Fol | owi ntg. BHE 128rfd, 3Hocedure described to obtain exanple 2, exanple 77

was prepared. Exanple 77
N-f1-(3-chloro-I-naphthal envi)ethyll-2-1442, 3-di hvdro-1| - benzof uran-5

| -1-nmeth h 25 St
7 om exarp! EoPRABE ffe Peeae BRAUTERD SRR olPE Budhgtator
chromat ographic purification eluting with DCM MeOH=98: 2 to 8:2. M5 (ES/+):
m z=477 [ MtEkampiti8 (CDCl 3): 6 (ppr’r) 7.86 (d, 1H) 7.78 (d, 1H); 7.76 (d,

1H); 7. (Firaz Lhlofode ht et _7.07 (dd, 1
H gé(d ity N-hethiljacktdide™ : 2H); 3.02
(m 1H) 2. = 262(d 1H) 2.6-2.4 (m
21-1); 2. SGSta(tmg fror) rntezma@afeb@o 318)mg)285nm tﬁEhE( m_gmﬁpumiwsm ghiginegigs,a 1. 38
(d, -31-1). LRtd BWnng the sanme procedure described to obtain exanple 1,

exdnpl e 78 was gre pared. 99 WO 2004/099143 PCT/ EP2004/ 005005 Exanple 78
N-f1- (3 chI WSHESiaphed MriDet hvl | - N- met hyl - 242- net hyl - 4- (4- (et hyl oxv) phen

vil-4- Nh@é @ﬂd@ﬁ@gﬁﬁ)‘jﬁ {@(@H?@W@(aﬁ ), 7 @, W?%Qmm%1?4§gsfrﬂrt ' N9

fromlnter he”title’ co t al’hed as
a white foads (WBIHEF/18)(s. TH)z ZHEFdd.MHY 6.67 (d, 1H); 6.53 (q, 1H); 4.56 (m, 2H); 3.46

(bm, 1H); 3.14 (m, 1H); 3.15-2.85 (m, 4H); 2.61 (d, 1H); 2.58 (bm, 1H); 2.56 (d, 1H); 2.41
(bd, 1H); 2.26 (bm, 1H); 2.14 (bm,. 1H); 1.92 (s, 3H); 1.38 (d, 3H).

20  Following the same procedure described to obtain example 2, example 77 was prepared:

Example 77
N-T1-(3-chioro-1-naphthalenylethyil-2-[4-(2,3-dihydro-1-benzofuran-5-yi}-1~-methyl-4-

piperidinylj-N-methylacetamide (Enantiomer 2)
25 Starting from example 76 (40 mg), 29 mg of the title compound were obfained after

chromatographic purification eluting with DCM:MeOH=98: 2 {o 8:2.

MS (ES/+): miz=477 [M+H]".

NMR (CDCls): 8 (ppm) 7.86 (d, 1H); 7.78 (d, 1H); 7.76 (d, 1H); 7.53 (t, 1H); 7.46 (t, 1H);

7.33 {d, 1H); 7.14 (s, 1H); 7.07 (dd, 1H); 6.68 (d, 1H); 6.5 (g, 1H); 4.57 (m, 2H); 3.2-2.9
30 (m, 2H); 3.02 (m, 1H); 2.97 (m, 1H); 2.75-2.5 (m, 2H); 2.62 (d, 1H); 2.6-2.4 (m, 2H); 2.56

{d, 1H); 2.46 (bs, 3H); 2.5-2.25 (bm, 2H); 1.94 (s, 3H); 1.38 (d, 3H).

-

Following the same procedure described to obtain example 1, example 78 was prepared.
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NVR (CDCI3): S (ppm) 7.94 (d, 1 H; 7.78 (s, | H; 7.77 (d, | H); 7.55 (t, |
H; 7.51 (t, 1H); 7.31 (d, 1H); 7.19 (d, 2H); 6.65 (d, 2H); 6.52 (q, 1h);
3.74 (s, 3H); 3.3 (m 2H); 2.79 (d, 10 1H); 2.69 (bd, 1H; 2.66 (d, 1H);
2.46 (dm 1H); 1.88 (s, 3H); 1.83 (m 1H); 1.57 (t, 1H); 1.37 (d, 3H); 1.35
(d, 3H); 1WO300#/089%¢%m 1 H). C Fol | owi ng the sane procedBEWERHSEHGSHS t O
obtain exanple 2, exanple 79 was prepared. 15 Exanple 79 N-f

1-(3-chl orgxéngpht hal envDet th | -241, 2- d| met hyl - 4- f 4- (net hyl oxy) phenyl | - 4-

pi peri di nv ﬂm e i Iﬂ"@;@' Btthgggg ﬁ% ﬁt El‘tl ng
O a

from exanpte

white 20 RiBgHslinykacelid gomer a0 13): S (ppm) 7.91 (d, 1
H: 7.78 (s, 1 H: 7.77 (d, 1 H): 755(t1|—|);752(t1H);731(d

IH);, 7.5 (Sltartﬁxbi)fronﬁmféimédiateﬂﬁb (4B ks, .’{Eﬂmg bhire tle EdmbsundBire dhtdfeddya 1H) ;

3. (bm Fl),?f7 (d, 1H; 2.69 (dm 1H):@ 2.61 1H) ; 2.6 (bs, 3H); 2.45
(bd, 1H): NP "1H): 175 25 (s, 3H): 1.63 (m IH: 1.41 (d, 3H): 1.31

(m 1H; 1M84ESH): mth4esAn+HIW ng the sane procedure described to obtain

N T (- o NIRRT (P OHEEE 1Bl 16 e PRy 724 ThOE Rt T T8 Eloxy) phen
Vit ﬁe |to: tpm (@i ny 72048 2Erle.08ar 21N a S @MI)A.PA B! 83 3(3162Hi@2 TE00M; 4§§
[t 10 3t RSP it 268 Bt Sagadna o fye' 6. 547 s B R sl

7.5 (t, 1H)37?d am)(ﬂss(ut%) 12520 (e, 1HH) ;7. 17 (d, 2H); 6. 65 (d, 2H) 6 52
(q, 1h); 3.7 (s, 3H); 3.3-3.17 (m 2H); 2.79 (d, 100 WD 2004/ 099143
PCT/ EP2004/ 005005 1 H); 2.69 (bd, 1 H:; 2.6 (d, 1 H; 2.46 (dm 1 H); 1.8
(s, 31-1); 1.98 (m 1 H; 1.57 (t, 1 H; 1.37 (d, 3H); 1.35 (d, 3H);

1525 1. 4 (Followkly-thd-8drh@ptodsdUrd BoseAby B'oBERsNampIEE GikaipE 70GvRlrédafodexanpl e
2, exanple 81 was prepared. 5 Exanple 81

Nd1- ( 3-chl or 6- 1- napht hal envi ) et hyl | - 241, 2- di net hyl - 4-[ 4- (net hyl oxy) phenvl | - 4
- pi peta di exEmpIa7get hvl acet ami de (Syn i soner 2, chain enantioner 1)
N-[1-(3-chloro-1-naphthalenyl)ethyl]-2-{1,2-dimethyl-4-[4-{methylo henyl]-4-

piperidinyl}-N-methylacetamide (Syn isomer 1, chain enantiomer 1}

Starting from example 78 (25 mg), 23 mg of the {itle compound were obtained as a white
20  foam.

MS (ES/+). miz=479 [M+H]".

NMR (CDCl): & (ppm) 7.91 (d, 1H); 7.78 (s, 1H); 7.77 (d, 1H); 7.55 (t, 1H); 7.52 (f, 1H);

7.31 (d, 1H); 7.1 (d, 2H); 6.55 (d, 2H); 6.53 {q, 1h); 3.74 (s, 3H); 3.25 (bm, 1H); 3. (bm,

1H); 2.7 (d, 1H); 2.69 (dm, 1H); 2.61 (d, 1H); 2.6 (bs, 3H); 2.45 (bd, 1H); 1.83 (t, 1H); 1.75
25 (s, 3H); 1.63 (m, 1H); 1.41 (d, 3H); 1.31 (m, 1H); 1.34 (d, 3H).

Following the same procedure described to obtain example 1, example 80 was prepared.

Example 80
30  N-[1-(3-chloro~1-naphthalenyhethyll-N-methyl-2-{2-methyl-4-[4-(methyloxy)phenyl}-4-
piperidinyllacetamide

Starting from intermediate 136 (50 mg), 23 mg of the fitle compound were obfained as a
white foam.
MS (ES/+): miz=465 [M+H]".

35 NMR (CDCl): & (ppm) 7.85 (d, 1H); 7.73 (s, 1H); 7.72 (d, 1H); 7.5 (t, 1H); 7.51 (t, 1H);
7.27 (d, 1H); 7.17 (d, 2H); 6.65 (d, 2H); 6.52 (q, 1h); 3.7 {5, 3H); 3.3-3.17 (m, 2H); 2.79 (4,
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10 Starting fromexanple 80 (13 ng), 12 ng of the title conpound were
obtained as a white foam M (ES/+): mz=479 [MtH ". NWMR (CDCI 3): S (ppm
7.91 (d, 1H); 7.78 (s, 1H); 7.77 (d, 1H; 7.55 (t, 1H); 7.52 (t, 1H); 7.31
(d 1H) 7.18 (d, 2H); 6.65 (d, 2H); 6.53 (q, 1h); 3.74 (s, 3H; 3.18 (bm
285 1 H; 2.8 (d, 1 H; 2.69 (dm 1 H; 2.61 (d, 1 H; 2.58
(bs &"ﬂ@“ﬂfﬂ%’“ﬁ H) 1 83 (t, 1 H); 1.8 (s, 3H); PEERM/0IMS 1.4 (d,

3H); 1 31 m 1H);,1.22 3H). Followi ng the sane procedure described to
obt ai n exa ) é’ Gﬂ (b@xﬁﬁpﬂ éd.812'l)a2166 &8, 181); 1.9 385 W (0, gHapded. 1H01.8 anpl e
82 and 83 pf SUR: b 25-1.4 (i, 1H1). S .

- napht hal enyI et h N-fret hy| (2-met hyl - 4- phenyl - 4- piperidinyl | acetam de

(Svn isomer 1, chal n enantioner 1)

N-11- (3-cvano- 1- napht hal enyl’) et hyl | - N. met hyl - 2- (2- net hyl - 4- phenyl -4 25
pi peri di ny @’fg SYhhdl : e m
I nter negil atggﬂbgjb ( g@;#é) ¥%§gaﬁg%g?&'§e%{b%bﬁjhrlﬁ 0] ?tﬁf%a%%@ﬁ{r}]é s& g%dcrgd;d 83
was obtained as a white foam The mixture was then purified by

sem pr epar BxampleAC (G | son) chromat ography 30 [semi pr epar ative conditions:

O o1 MO U i 2o SR i AR 0 0
360 UV wabReoHin-N-netvigeetangidle (Sunsoffe : rrpound82

[anal ytical condi tions: Chiral colum: CH RALPAK AS-H 25 x 0.46 cm
nodi fi & : ?Wﬁ&me@ﬂ% 89 {bhnahy Rard ffdhe titsapaponnd werq eRlpined as-a 2’“59 nL/ mn;

pressure —fogﬁp bar; 35C, WV 35 wavel enght: 220 nm | oop = 2nlL retention
time = m_nut esLF % .and title compound 83 (6 ng) [sane anal yti cal
condutuonsMrSe({féh*h'B 18.7 minutes]. 101 WO 2004/ 099143

T/ EP2004 6 S
( e 15&9@5{}5&:13)55 gwn)e? 52%)'; Mﬁ (ﬁﬁé 1H5'172“ﬁ4(% 11&%@5*14[ 1%% séDEPCI@ 1
PR (o Lt %b(mﬁ(dzhﬂ A R oA O e P
3.19 (48, iﬁ&QSC"(dl‘ﬂH) Qeétwfn ﬂlﬂ)zai @71 .58l ,,sr% leéMH;H)ss@ A6, (g, 1H);

31?’?)_(0'”‘ ) 168 (o 1M 14 ()d 3190? a1, 155‘122 31-1)7 7123 (d,

Following the same procedure described f{o obtain example 1, examples 82 and 83, 84
and 85 were prepared.

20
Example 82 and 83
N-1-(3-cyano-1-naphthalenyl)ethylj-N-methyl-2-{2-methyl-4-phenyl-4-
piperidinyljacetamide (Syn isomer 1, chain enantiomer 1)
N-[1-(3-cvano-1-naphthalenyllethyl]-N-methyl-2-(2-methyl-4-phenyl-4-

25 piperidinyllacetamide (Syn isomer 2, chain enantiomer 1)

( Starting from intermediate 99 (42 mg), 38 mg of a mixture of fitle compounds 82 and 83
was obtained as a white foam.
The mixture was then purified by semipreparative SFC (Gilson) chromatography
30 [semipreparative conditions: Chiral column: CHIRALPAK AS-H, 25 x 2.1 cm; modifier:
(Ethanol+ 0.1% Isopropylamine) 15% vs CO;; flow rate= 22 mL/min; pressure = 186 bar;
T = 36°C; UV wavelenght: 220 nm; loop = 2mL] to obtain iitle_compound 82 [analytical
conditions: Chiral column: CHIRALPAK AS-H, 25 x 0.46 cm; modifier: (Ethanol+ 0.1%
Isopropylamine) 15% vs COj; flow rate= 2.5 mi/min; pressure = 190 bar; T = 35°C; UV
35 wavelenght: 220 nm; loop = 2mL retention time = 14.9 minutes] (14 mg) and fifle
compound 83 (6 mg) [same analytical conditions retention time = 18.7 minutes].
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Exanpl e 83: M5 (ES/+): nfz=426 [MtH +. 10 NVMR (CDCI 3): S (ppm 8.15 (s, 1H);
7.98 (dd, 11-1); 7.88 (dd, 1H); 7.64 (td, 1H); 7.6 (td, 1 H; 7.43 (s, 1
H; 7.3 (dd, 21-1); 7.2-7.1 (m 3H); 6.5 (q, 1 H; 3.23 (td, 1 H; 3.19 (dt,
1H; 3.11 (m 1H); 2.86 (d, 1H; 2.69 (dm 1H); 2.65 (d, 1H); 2.37 (tdt,
1H); 1.85 (WO28H)0991439-1.7 (m 1 H); 1.66 (td, 1 H; 1.3erepodsdssesl- 17 (d,
31-1). 15 Exanple 84 and 85 N-f

1- (3- cvano-Hxanayib®BRal envl ) et hyl | - N-net hyl - 2- (2- et hyl - 4- phenyl -

pi peridinyllacetam de (Syn isonmer 1, chain enantioner 2) N-f 1-(3-cya n o-|
- napht hal er8 XSty ivzh28dMail’- 2- ( 2- met hyl - 4- phenyl - 4- pi peri di nyl ) acet ami de

o) 28 mg AR ELE SRR ST 5, Bk B8 44 AR TR S ol B¢ o

Whl te f oam 1.8 (sygH); 7Th &idyM); Tre7 wds, BHel.51uy) tH)ed.28yms ¢khidpoefaqria;ivet SFC

(Glson). c y e | :

Gt RALPAK ALTRTE-GP8 1t 2 TBr PRL 2o G PR v B S TS SB B TR s ey

15% vs C02;2H) 635 (cht3ktk ©28 (iBfi); pressure = 196 bar; T = 36C, WV wavel enght:

220 nm Ioop = 2nl] to obtain title conpound 84 [anal ytical conditions:

Chiral colum: CHH RALPAK AS-H, 25 x 0.46 cm nodifier: (Ethanol+ 0.1%

| sopr opyl anﬁm)ﬂ%vs C02; flowrate= 2.5 nmnin; pressure = 190 bar; T =

35C, W wavel en 220 nm loop = 2nlL retention tine = 14.9 mnutes] (13
ny) and tithe (E%«gr)d@/ﬁ'p"tﬂ@r[hﬁﬁﬁ (8 nmy) [sane anal ytical conditions retention

oo o5 YIRS L P 10 Y Bl Thegldy b WRACRR Sy

d, 1H); B 7.482s(tH) T.31d, ZH)28.2(t (m23H)1$5 (@, 1|21 ), B3 (Bilm) 3.49 e 1t 1 H)

21 (td, 1 7 7 0 005
n( s H) 3@1;3%) 2@ (d, %H‘é‘?ﬁgﬁ( Y Hb)%ng@% éf’ﬁ&tl‘iﬁ) R%?é@%ﬁﬁ] #{;995, > g3
1. (6 1H)id-66 {td, ) 11323(¢ 3 117 @3H)1. 29 (d, 3H) 1.15 (d, 3H).
Exarrple 85: 5 M5 (ES/+): nmlz=426 [MtH +. NVR (CDCI3): S (ppm 8.15 (s,IH);

7.98 (dd, 1H); 7.88 (dd, 1H); 7.64 (td, I'H); 7.6 (td,
16 Example 84 and 85
N-[1-{3-cyano-1-naphthalenyl)ethyl]-N-methyl-2-(2-methyl-4-phenyi-4-
piperidinylacetamide (Syn isomer 1, chain enantiomer 2)
N-[1-{3-cyano-1-naphthalenyl}ethyl]-N-methyl-2-(2-methyl-4-phenyl-4-

piperidinyl)acetamide {Syn isomer 2, chain enantiomer 2}

20 )
Starting from intermediate 100 (36 mg), 28 mg of of a mixture of title compounds 84 and

85 was obtained as a white foam (36 mg).
The mixture was then purified by semipreparative SFC (Gilson) chromatography
[semipreparative conditions: Chiral column: CHIRALPAK AS-H, 25 x 2.1 cm; modifier:
25  (Ethanol+ 0.1% lsopropylamine) 15% vs COy; flow rate= 22 mL/min; pressure = 196 bar;
{ T = 36°C; UV wavelenght: 220 nm; loop = 2mL] to obtain title compound 84 [analytical
conditions; Chiral column: CHIRALPAK AS-H, 25 x 0.46 cm; madifier: (Ethanol+ 0.1%
Isopropylamine) 15% vs COj; flow rate= 2.5 mL/min; pressure = 180 bar; T = 35°C; UV
wavelenght: 220 nm; loop = 2mL retention time = 14.9 minutes] (13 mg) and fitle
30 compound 85 (8 mg) [same analytical conditions retention time = 18.7 minutes].

Example 84:
- MS (ES/+). mfz=426 [M+HY'.
NMR (CDCls): 8 (ppm) 8.14 (s,1H); 7.97 (d, 1H); 7.86 (dd, 1H); 7.63 {t, 1H); 7.59 (td, 1H);
35 7.42(d, 1H); 7.29 (dd, 2H); 7.14 (m, 3H); 6.49 (q, 1H); 3.21 (td, 1H); 3.17 (m, 1H); 3.07
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IH; 7.43 (s, 1H); 7.3 (dd, 2H); 7.2-7.1 (m 3H); 6.5 (q IH); 3.23 (td,
1H); 3.19 (dt, 1H); 3.11 (m 1H); 2.86 (d, 1H); 2.69 (d IH); 2.65 (d,
IH); 2.37 (tdt, IH); 1.85 (s, 3H); 1.9-1.7 (m | H); 166(td 1 H,; 1.32
(d, 3H); 1.17 (d, 3H). 10 Follow ng the sane procedure described to obtain
exanpl e 2, wyaoples486, 87, 88, 89 were prepared. Exaﬁpi:@rlﬁﬁmhkfﬁsoos
-(3-cvano-| - naphthalenvl)ethyll-z (1, 2-di net hyl - 4- phenyl -4-pi perl dinyl) -

ég ?ﬁz hyl ?c(m am)drsq ﬁyLﬁH)SDBEr(bdl, AHGAE R (G a2, %T’(Hm 1%H)Sﬂ @Bt(sm rm;)f K e?n(t@x arrpNISe
ny were optal hea as a Ite oam
(ESI +): 1‘%?465{?@141'&) ?é’é(‘ﬁuﬁ%)(%dsgﬂ) S (ppm) 8.16 (s, 1H: 7.96 (d, IH);

7.88 (dd 1H): 7.65 (td, 1H: 7.61 (td. 7.43 (s, 1H); 7.27 (dd, 2H);:
7.1-7.2 (m 51 (g, 1H): 3.15 (bm 1H): 2.83 (d. 1N): 2.75-2.6
2H) 5265 (%‘,—Qﬁ!ﬁ—gﬁa 4§3q(bsH)3H) » Ende?H) 501 (me)lll) 1.77 (gm

Sy LS B EsA ARGy, 3 1. 3l (d,"3H; 1.31 (bm 1H. 25 Exanple

- (3-cvano- mmaumo ehybprer 8iY$6 (s, 2H), 7,98- (i ret)h 71884 dgniihy I7:64- (pd, éd;i 16 i) ) - N

(6 my) -4 nhlbr 4oie VIETE Chrtbina ot it enavhe S (B SBIEAT e

(7 E§|7+% d dm ZEA0 0,1 TH31R.86 (d\NR); (2C57Kt|:181) 1HB 2(650d) 1H; i.g? Etdt, 1I:HLi|):I)D1 8535,2?)% g;ﬂ 7I2II:|)|)

S, ' . ) ;
7.1-7.2 (m‘l;%Hf‘h?Gs@qH)%%‘«d?%@t‘?é?é@w 2. 84 (d, 1H: 2.69 (dm 1H):
2. 67 1 3 1.94
35 (t df’qol ::%dllo&nngih% gémg ??rqxc)eéurf c@%g} HH% fbé’n B@Q@P ?l_gxaﬂplqs) Bé %t? 8% 239

103 VO 20041659 PIePIredcT/ EP2004/ 005005 Exanpl e 88 N-rl-(3-cvano-|
- napht hal enyl ) et hvi | - 241. 2- di net hyl - 4- phenvt - 4-piperid inyi)-N

methyl acet (6 g¢n isomer 1, chain enantlorrer 2) 5 Starting from Exanpl e
84(13 the t
(Esi+): M7 AR R R AL

15 methylacetamigre (Syn isomer 1, chain enantiomer 1)

Starting from example 82 (14 mg), 11 mg of the title compound were obtained as a white
foam.
MS (ES/+): miz=440 [M+HT".

20 NMR (CDCLY. 6 (ppm) 8.16 (s, 1H); 7.96 (d, 1H); 7.88 (dd, 1H); 7.65 (td, 1H); 7.61 {id,
1HY; 7.43 (s, 1H); 7.27 (dd, 2H); 7.1-7.2 (m, 3H); 6.51 (g, 1H); 3.15 (bm, 1H); 2.83 (d, 1H);
2.75-2.6 (m, 2HY); 2.61 (d, 1H); 2.48 (bs, 3H); 2.4 (dm, 1H); 2.15 (bm, 1H); 1.77 (s, 3H);
1.73 (bm, 1H); 1.36 (d, 3H); 1.34 (d, 3H); 1.31 (bm, 1H).

25 Example 87
( N-[1-(3-cyano-1-naphthalenyhethyi]-2-(1.2-dimethyl-4-phenyi-4-piperidinyl)-A-
’ methylacetamide (Syn isomer 2, chain enantiomer 1)

Starting from example 83 (6 mg), 4 mg of the title compound were obtained as a white
30 foam.

MS (ES/+): miz=440 [M+H]".

NMR {CDChy): § (ppm) 8.15 (s, 1H); 7.98 (dd, 1H); 7.87 (dd, 1H) 7.64 (td, 1H); 7.6 (td,

1H); 7.43 (s, 1H); 7.28 (dd, 2H); 7.1-7.2 (m, 3H); 6.50 (q, 1H); 2.97 (dt, 1H); 2. 84 (d, 1H);
, 2.69 (dm, 1H); 2.67 (m, 1H); 2.62 (d, 1H); 2.42 (m, 1H); 2.38 (s, 3H); 2.31 (dt, 1H); 1.24
35  (id, 1H); 1.83 (s, 3H); 1.66 (td, 1H); 1.32 (d, 3H); 1.2 (d, 3H).
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NVR (CDCI3): 5 (ppm 8.15 (s, 1H); 7.95 (dd, 1H); 7.87 (dd, 1H); 7.64 (td,
1H); 7.59 (td, 1H); 7.43 (s, 1H); 7.29 (dd, 2H); 7.13 (m 3H); 6.50 (q,
1H); 2.93 (dt, 1H); 2.84 (d, 1H); 10 2.63 (dm IH); 2.59 (d, 1H); 2.57 (dm
1H); 2.51 (tm 1H); 2.38 (s, 3H); 2.36 (dm1H); 2.01 (td,1 H; 1.79 (s,
3H); 1.54 (@, 43d.35 (d, 3H); 1.23 (d, 3H). Exanple

N- f 1-(3-cva‘§§-2f]‘?4{1°g%]h%ha| enyl | et hyl | - 2- (1. 2- di met hyl - 4- phgﬁf/ﬁ?%?%?ﬂa‘é"ﬁi di nvl ) -
N 15 et hy!= acet aréjsde (Syn isomer 2, chain enantionmer 21 Starting from
exanpl e 85 ==5 ng of the title conpound were obtained as a white

foam M5 ( B¥{kl3:-cyanp-Lnaphikalenyljet 22 -dimnethy h fopiparidinvlp- 1 H); 7. 98
(dd, 1 H); methjldcdthmide n Bscdider(t, dhaid ehbntiomé 2t d, 1H); 7.43 (s, 1H); 7.28
(dd, 2H); 7.1-7.2 (m 3H); 6.5 (q, 1H); 2.97 (dt, 1H); 2.84 (d, 1H); 2.69
(dm 1 H); SaRifg§dm Exdbiple 84 8123 fng), 9]m|_§‘)3f thé-tfié cofbodnd WereobBihedSas 2¥hite 2- 31
(dt, 1 H; 1.94 (td,IH; 1.83 (s, 3H); 1. : ;1.32 (d, 3H); 1.2 (d,
3H). 25 Fol P8 ng the sane procedure described to obtain exanple 1, exanples
90, 91 wer eMSRESRRMFE= 4dxpmie 90

N-rl-(3- -1- ht hal | thyll-2-f4-(4-fl h ) - 2- met hyl - 4- pi id
ol o R IR Trrras. 1 b 3 sty SR ot b4 fa Sy TR ger s b !
i nt er medi at g4)1043(361HB Y 29284, EH)0F. 1818, BQE'%X“;WHW% MRS11PbD 8t fe@,diHaf a

white foam NS (ES/ +): =444 [ MtH] +. le 91 N-fl -(3-cvano-
Rapht bl ergb iy o5q Ul 1) hEn HnaE] 0 AR 5. BB 2B A

met hyl acet agd, #ie); Sggs,l;my;_rmm #t@ﬂ%l){ﬂ.@&’lﬂﬂﬁm PARG (d)3Hh04 WO 2004/ 099143
PCT/ EP2004/ 005005 tarting frominternediate 102 (74 ng), 55 ng of the
title conpounds. was obtained as a white foam M (ES/+): nmlz=444 [ MWH ".
5 Fol | ow ngekdmepie@ee procedure described to obtain exanple 2, exanples 92

and 93, 94 n1.(3-cyano-1-naphthalenylethyll-2-{1,2-dimethyl-4-phenyl-4-piperidinyl)-N-
18  methylacetamide (Syn isomer 2, chain enantiomer 2}

Starting from example 85 (8 mg), 5 mg of the title compound were obtained as a white
foam. .
MS (ES/+): miz=440 [M+H]".

20 NMR (CDCL). 8 (ppm) 8.15 (s, 1H); 7.98 (dd, 1H); 7.87 (dd, 1H); 7.64 (td, 1H); 7.6 (td,
1H); 743 (s, 1H); 7.28 (dd, 2H); 7.1-7.2 (m, 3H); 6.5 (q, 1H); 2.97 (dt, 1H); 2.84 (d, 1H);
2.69 (dm, 1H); 2.67 (m, 1H); 2.62 (d, 1H); 2.42 (m, 1H); 2.38 (s, 3H); 2.31 (dt, 1H); 1.94
(td,1H); 1.83 (s, 3H); 1.66 (td, 1H); 1.32 {d, 3H); 1.2 (d, 3H).

256 Following the same procedure described fo obtain example 1, examples 90, 91 were
prepared.

Example 90
N-[1-(3-cyano-1-naphthalenyl)ethyl

30 methylacetamide (Syn isomer chain enantiomer 1)

Starting from intermediate 101 (36 mg), 25 mg of the title compounds was obtained as a

white foam.

MS (ES/+); m/z=444 [M+H]".
35

Example 91

N-[1-{3-cyano-~1-naphthalenyl)ethyi]-2-[4-(4-fluorophenyl)-2-methyl-4-piperidinyl]-N-
methylacetamide (Syn isomer, chain enantiomer 2)
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and 95 were prepared. Exanple 92 and 93 10

N-rl-(3-cvano-I-napht hal envl)ethvl|-2-f4-(4-fluorophenvl)-1,2-di nmethyl-4-pip
eridinvil- N-nethvlacetam de (Syn Isonmer 1, chain enantionmer 1) N-f

1- (3-cvano- 1- napht hal envl ) et hvl | - 2-r4- (4-f | uor ophenvl) -1, 2-di net hvl - 4- pi peri
di nvl | - N redbylsaeatam de (Syn isoner 2,. chain enantio ng from
exanple 90 (25 ng?ﬁ %4 ng of the mxture of title conpozﬁéis‘&%\zé@}/@%@g ned 15
as a white foam The m xture was then purified by sem preparative SFC

(G lson) chromat ography [sem preparative conditions: Chiral colum:

CHI RALPAK A¥arting friemyintgrivediate 10 (i4f ing); 55 mg(&ﬁmmiﬂﬁﬁbiﬂmglm@é m@e phtanedasiane) 5%
vs C02; flQwiedbsr 22 nUmn; pressure = 192 bar; T = 36C, W wavel enght:

220 nm loop = 1nl; injection: 7.5 ng each |nject|on] to obtain 20 title
compound 92“?&5%(%[‘1?7&144&’8%]“0% Chiral colum: CH RALPAK AS-H, 25 x 0.46
cm nodgifier: (Ethanol+ 0. 1% I sopropyl amne) 5%vs C02; flowrate= 2.5

mJm n; pressure = 190 bar; 35C, WV wavel enght 220 nm retention tine

S48 mou %"é‘ﬂﬁ%(ng; ceatgs o ALY, LAl 0% 1T

Isopropyl arft flowrate= 2.5 nUmn; pressure =f 25 190 bar; T
35C, WV wavel enght: 220 nm retention tine = 18.2 mnutes] (5 ng)

Exarrple 92 5:Mm g@égg,dggdz 458[|VH-I] 30 . NI\/R(CDCIS) S(ppr’r) 816(5
1H); 7.91 ( | ] e ] ) (d
H; 7. oo
|_|) .
1H) 3 [2-dinpet 13 Iid 1 d
1.19 (I(d- Mace’ﬁ&nﬂéggﬁ ﬁso%’er &i&_?{IESﬁdﬁﬂoﬁr@_ﬂAfSB MeH . 105 WO
20@4/ 0991433t£iﬁff¢; FORAGRAMPREI0RS mistuted |e8>o o r&i,svﬁdsl)obtaTne‘aZ (td,
1gz(td l%)fb761(d 1H) 76(d 1H); 7.46 1 H; 7.24 (dd,
FWHeoaR. 45 (g 1 H); 2.93 (bd, 1 H); 278(d,1H); 2.62 (d,
1H) 2 59 ('lbte ribtthre #ab6them pdrifled By Ien(epadidve BFE ((Gllhonll'&)'nroniatﬁglfa;ﬂﬁ( 3H) ;
1.86 (td, ][ggmlprepgratwe( Coﬂdltl:lblljl%:’ C%ii'eﬁ' 300& %WRAL%PIQ( 9—@ H15Q X Q‘ 1%¢ Y (mddlfl >
‘(Ethanol+ 0.1% isopropylamine) 5% vs CO,; flow rate= 22 mL/min; pressure = 192 bar; T
= 36°C; UV wavelenght: 220 nm; loop = 1mL; injection: 7.5 mg each injection] to obtain
20 fitle compound 92 [analytical conditions: Chiral column: CHIRALPAK AS-H, 25 x 0.46 cm;
modifier: (Ethanol+ 0.1% tsopropylamine) 5% vs COy; flow rate= 2.5 mi/min; pressure =
190 bar; T = 35°C; UV wavelenght: 220 nm; retention time = 14.8 minutes] (4 mg) and
fitle compound 93 [analytical conditions: Chirai column: CHIRALPAK AS-H, 25 x 0.46 cm;

1

modifier: (Ethanol+ 0.1% Isopropylamine) 8% vs CO»; flow rate= 2.5 ml/min; pressure =
25 190 bar; T = 35°C; UV wavelenght: 220 nm; retention fime = 18.2 minutes] (5 mg) .

- Example 92 :

MS (ES/+): m/z=458 [M+H]*.

30 .NMR (CDCl): & (ppm) 8.16 (s, 1H); 7.91 (td, 1H); 7.87 (td, 1H); 7.6 (d, 1H); 7.59 (d, 1H);
7.46 (d, 1H), 7.24 (dd, 2H); 6.81 (td, 2H); 6.49 (g, 1H); 2.91 (bd, 1H); 2.79 (d, 1H); 2.61 (d,
H); 2.5 (bt, 1H); 2.6-2.3 (m, 1H); 2.48 (bd, 1H): 2.4 (bt, 1H); 2.35 (s, 3H); 1.94 (tm, 1H);
1.91 (s, 3H); 1.49 (bt, 1H); 1.37 (d, 3H); 1.19 (d, 3H).

35 Example 93 :

MS (ES/+): m/z=458 M+H]".
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Exanpl e 94 and 95 N 11-(3-cvano. - |
- napht hal envfet hvl | -2-r4-(4-fl uorophenvl)-1. 2-di net hvl - 4- pi peridinvl| -
N- net hvl acet ami de (Syn isonmer 1, chain enantioner 21 N-f
| - (3-cvano- 1- napht hal envl ) et hvl | - 2-f 4- (4-fl uorophenvl) -1, 2-di net hvl - 4- pi peri
di nyl | - 10 v nmishwdiacet ami de (Syn isoner 2, chain enantipfEkpx@dcatdst | N
fromexanple 91 (55 ng), 49 ng of the m xture of title conpounds was

obt ai ned  agvR (BHCLE &f ) gHBsMrnt noe (M/aﬁ-l)t h%‘? (ﬂu'im‘ '7%1 (Q)’ﬂ-lﬂe‘?”BRH o & ative

SFC (G | son romat g m pr epar

SH RALPAK A?sfterf& 50 8 QB b 6 Ba AR 658 b, (Bcsiibd. BITATE hpRbB ne) 5%
VS O|02 flwrzsgmt%)ntlsem ﬂﬂ)eﬁsgl(@SH) b%(tbaam) ;1’95(%?,@) 1'~Bét oﬁﬁﬂﬂb engiht : 320
nm |oop = e ion]" to obtain itle conpoun
94 [anaPyu}B%el“Bo%fﬁ SR %ﬁﬁ‘pg‘!) (8% @nﬁh) CHI RALPAK AS-H, 25 x 0.46 gﬁ]
nodi fiems (Ethanol+ 0.1% 1 sopropylam ne) 5%vs CO2; flowrate= 2.5 nmJm n;
pressure = 192 bar; T = 35C WV wavel enght: 220 nm retention time = 14.8

m nut es] ( Example B4and@85¢it| e conpound 95 [anal ytical conditions: Chiral

col um:  CHIRRALBAKahb-haptithateyffhvIT2-[4-@RlidrogtienvOEL. 2-aitad thyld-piseridiny]]-

| sopr opy| anyffathyideatsmidddsyh ishdrall Eiaid enaftidthdr 2 pressure 192 bar; T = 35C

UV wavel en g 07 ||1ci 5 . EX e 94:
-{1-(37 =1 =24~ (4-Titioko {2 th Ii

25 M5 ( /-e ac ni 6I1ag - (td,

1H); 7. ( 46 (d, 1H) 7 24 (dd, 2H);

6.82 (td, mmn@frm& e(xqrnpbl-m (53. r@, Qﬂbnhg oIHI)e mﬂtu?esof(tdlg chippukisG@as(wbfainet H) ;

2.61 (bt 1 H: 2.37 (s, 3H): 2.31 (bd, 1 1.93 (s, 3
1.86 Etd, %‘5 Wh'%fﬁ%E( bd, 2H): 1.34((d, ;DH); 1, 18((d, 3H)H? 30 ExaErple 52:,;

M5 (ES/ +): Thezmbgere] MGH] theanif'(eciDby 3emigepppie SFC6 (@ihonllchtc)matﬁgrepf(yt d
1 7.88 (it d,

::g 6 81 [ %mp%ﬁ%raﬂ% génc?fﬂms 1 ral Gé)ﬁlgg\ &l—ﬁﬁk&ﬁ?«_‘g A436H,725 (< Wcrrr_bmgtgf " ( d,
35 1H);1%. EIEﬂ’@B@H' 0143 *sqer%lamine) 504 vs QO flpw ratgrp2 niL/is; pisasura F)1922a0T ( bm
1H); 1. 89 (368 wavdldndib 2031 i0dp 2 AL injedtdn: b g ¢ 108pidR
Zob Ooo145 Bt Y whveldndnb 203 lodo ng 1 he ‘sare g cbéh nbchon 06,00
obt ai n exarfjgscnmpounddiraalytivgl capditignss Chlral column: CHIRALPAK AS-H, 25 x 0.46 cm;

modifier: (Ethanol+ 0.1% Isopropylamine) 5% vs CO,; flow rate= 2.5 mL/min; pressure =
192 bar; T = 35°C; UV wavelenght: 220 nm; retention time = 14.8 minutes] (12 mg) and
20  tifle compound 95 [analytical conditions: Chiral column: CHIRALPAK AS-H, 25 x 0.46 cm;
modifier: (Ethanol+ 0.1% Isopropylamine) 5% vs COs; flow rate= 2.5 mL/min; pressure =

192 bar; T = 35°C; UV wavelenght: 220 nim; retention time = 16.4 minutes] (5 mg) .

Example 94 .
25  MS (ES/+): mfz=458 [M+H]".

C NMR (CDCls): & (ppm) 8.15 (s, TH); 7.92 (td, 1H); 7.87 (id, 1H); 7.81 (d, 1H); 7.6 (d, 1H);
7.46 (d, 1H); 7.24 (dd, 2H); 6.82 (id, 2H); 6.48 (g, 1H); 2.95 (bd, 1H); 2.78 (d, 1H); 2.62 (d,
1H); 2.61 (bt, 1H); 2.57 (m, 1H); 2.37 (s, 3H); 2.31 (bd, 1H); 1.93 (s, 3H); 1.86 (id, 1H);
1.62 (bd, 2H); 1.34 (d, 3H); 1.18 (d, 3H).

30
Example 95 :
MS (ES/+). m/z=458 [M+H]".
NMR (CDCL): 8 (ppm) 8.16 (s, 1H); 7.9 (td, 1H); 7.88 (id, 1H); 7.61 (d, 1H); 7.6 (d, 1H);
7.46 (d, 1H); 7.24 (dd, 2H); 6.81 (id, 2H); 6.49 (q, 1H); 2.98 (bd, 1H); 2.77 (d, 1H); 2.61 (d,
35 1H); 2.57 (bt, 1H); 2.55 (m, 1H); 2.4 (s, 3H); 2.35 (bd, 1H); 2.02 (bm, 1H); 1.89 (s, 3H);
1.61 (bd, 2H); 1.37 (d, 3H); 1.24 (d, 3H).
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prepared. 5 Exanple 96 N-fl

-(3-chl oro-1- napht hal envl | et hyl | - 2-f 4- (4-fl uorophenvl | - 4-pi peridinyll-N
nmet hyl acet am de (Enantioner 1) Starting frominternmediate 116 (136 ng), 95
ng of the title conpound were obtained as a white foam 10 HPLC (vvalk up)
tR=4.78 ngomgg,h 8 (ppn) 7.84 (d, I H,; 7.73 (s, 1%&&@ ?

7.49 (t, 1 H; (td, 1 H: 7.28 (dd, 2H): 7.27 (d B8
6.47 (q, 11-1); 297(bm 21-1); 2.78 (bm 2H); 2.56 (s 2H) ; 240(bm1
H; 2.27 (bm 1 H); 2.13 (btm 1 H; 2.00 (btm 1 H; 1.92 (s, 3H); 1.34
(d, 3H. 1 I

- napht hal eﬁo %tﬁ‘e % %mr r&céd}ﬁ reﬁgé%gﬂ%nﬁ Obﬁlmp?)génrq!%ﬂ BXTI‘PDIR]? %, 97 was

met hyl acet e (Enantloner 2) Starting frominternmediate 117 (171 ng), 120
ng of the t|tIe conmpound were obtained as 20 a white foam MS (ESI+):

m z=4395] Mk |Egd\INR(CDCI3) 3 (ppm 784(d 1H; 7.73 (s, 1 H; 7.72
(d, 1 H: 749 diand 4 Blbnahyid(d 1H): ©.86
(t, 2H); 6 Ffniuet =y {Ep et H 5= 2H) 2. 40
(bm 1H); 2271 jfoer T 1H): 2.00 (btm 1H): 1,902 (s, 3M):

1.34 25 (@tarm@frommtamwdnageﬂ%(1§ﬁm) pﬂﬁdveanﬂe_tﬂgsgmmMW@e obtameﬁaenarrpl e
2, exanpl ey ﬁ? d 100 was prepared. 30 Exanple 98 N-r1-(3-chloro-|

- napht hal envl) et hvl | - 244- (4-f 1 uor ophenyi ) - 1- net hyl - 4- pi peri di nyl | - N-

met hy| d0et &il@cwalknimita=oh® 1) Starting from exanple 96 (30 ng), 30 ng of

h |
thr omat ogr AN RABCIE! GpfPr B4REHEr P MPUNE 7200, BB RPN (g e
2004/ 099143. Mﬂ@mmmosﬂﬂw SRIRZACBATI: 116); 29@ripmy2I8) 2(78, (b, BH), 25673 (s,
1 (H.) L 772§ Sgydo b ok A4 207 BmPAF); 2:14%06, 11D 206 (btm, 1H): 1.92 (s, 3H): 1.34
(d, 3H).

15

Example 97
N-I1-{3-chioro-1-naphthalenylethvl]-2-{4-(4-fluorophenyl)-4-piperidinyl}-N-
methylacetamide (Enantiomer 2)

Starting from intermediate 117 (171 mg), 120 mg of the fitle compound were obtained as

20  awhiie foam.

MS (ES/+); m/z=439 M+H]". -
'NMR (CDCl): 6 (ppm) 7.84 (d, 1H); 7.73 (s, 1H); 7.72 (d, TH); 7.49 (t, 1H); 7.42 (td, 1H);
7.28 (dd, 2H); 7.27 (d, 1H); 6.86 (t, 2H); 6.47 (g, TH); 2.97 (bm, 2H); 2.78 (bm, 2H); 2.56
(s, 2H); 2.40 (bm, TH); 2.27 (bm, 1H); 2.13 (btm, 1H); 2.00 (btm, 1H); 1.92 (s, 3H); 1.34
25  (d, 3H).

Following the same procedure described to obtain example 2, examples 98, and 100 was
prepared.

36 Example 98

N-[1-(3-chloro-1-naphthalenyhethyl]-2-{4-(4-fluorophenyl)-1-methyl-4-pi gendlnyl ]=-N-
methylacetamide (Enantlomer 1)

Starting from example 96 (30 mg), 30 mg of the title_compound were obtained as a white

solid without any chromatographic purification.
36  MS (ESH); m/z=453 [M+H]".
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7.28 (s, 1H); 7.27 (dd, 2H); 6.86 (t, 2H); 6.45 (g, 1H); 2.62 (bm 2H); 2.55

(s, 2H); 2.6-2.3 (bm 2H); 2.40-2.0 (bm 4H); 2.23 (s, 3H); 1.91(s, 3H);

1.32 (d, 3H). Follow ng the same procedure described to obtain exanple 3,

exanpl e 99 was prepared. 5 Exanple 99 N 11-(3-chloro-|

-napht hal envl )et hvl | - 2-f 4- (4-fl uor ophenyl ) - 1- et hyl - 4-pi peridinvl | - N

met hyl acet YR e94BP4t3ochl ori de (Enantioner 1) Starting f rRER/EBAHINENSS (27

ng), 21 nmg of the title conpound were obtained as a white 10 solid. M

(ESL4): i AMBACORREPA POV 1S, BUBEYS (6. (HOprF2ad.2HIDE8 (1 H) & 450 () 1H) ;

7.98 (d, 1H)zg &, 1R); (U7 (cdHH); €861, 2R); 6, 1); 2. 1 AD, 282 2H)

7Al (bm 12?); (7 (?)6) %bné( 2H)H) 6. 3%‘ %n% Bféb(ﬁ,%ﬂ)aiﬁg]ﬁ’brgﬁﬂ) k&ziﬁég(zﬁ'ﬁﬁ %?@ﬂ

2.8-2.6 (briPMpehl) 2408 (W&W?Aﬁ(ﬁ-%‘biﬂéﬁs?*"&ﬂ&?@. - (bs, 3H): 1.35 (d,

3H). 15 Exanple 100

N-f | - ( 3- chifgilewing thepiameaprespAuledaselitediq ablain- examplech BEYPIS 99 was prapared. pi peri d

i nvl | - NS net hyl acet ani de (Enantioner 2) Starting fromexanple 97 (30 ng), 30

ng of the title,c ound were obtained as a white 20 solid w thout any

chr omat ogr aéﬁﬁ%gﬂ)f i cati on. ) NVR (CDCI 3): S

(ppn') 7. 81 N «( 3+chipro- nhtha /1] ~2~] 4atx T | SO AN (e pen Nl (t, 1
;7. 28 (methiddretamide hydidchidile ErdGtiomer H); 6.45 (g, 1H); 2.62 (bm 2H);

2.55 (s, 2Htartidg God. Sambplergs 2Fmg)22 ¥ig 2f he(itimcombbundPw@8 obtmine8H)s; dlwhite( s,

3H); 1.1%2 (d. . 3H). 25 Foll owi ng the sanme procedure described to obtain

exanpl e ™1, sé’;%%rrpl es 101, 102 were prepared. Exanple 101 30

N-f | - ( 3- chl¢8 (EQ/+hap453Ijda]’] et hyl | - N- met hyl - 2- ( 2- et hyl - 4- phenyl - 4-

P e ot IR TR e 3. S0 o PR AR Al 3 Bh Db BT &
whi.t e foamiHhHPLES (dvelH-7u49 (bnd, BHA. 7781 (Bbn, NN 708363 2H); 8. 320l HY, .382(nf, &HYH) |
7.902 (s, 1K 1. A3 £ 8 & fihi of: 55500, M 278 (A5 alif: B 0b e, 3h): 1.35 (g, 3H).

15

Example 100 _
N-[1-{3-chloro-1-naphthalenvi)ethvll-2-{4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-N-

methylacetamide (Enantiomer 2)
Starting from example 97 (30 mg), 30 mg of the title compound were obtained as a white

20 solid without any chromatographic purification.
MS (ES/+): m/z=453 [M+H]".
NMR (CDCl;): 8 (ppm) 7.81 (d, 1H); 7.73 (s, 1H); 7.72 (d, 1H); 7.48 (t, 1H); 7.41 (t, 1H);
7.28 (s, 1H); 7.27 (dd, 2H); 6.86 (t, 2H); 6.45 (g, 1H); 2.62 (bm, 2H); 2.55 {s, 2H), 2.6-2.3
(bm, 2H); 2.40-2.0 (bm, 4H); 2.23 (s, 3H); 1.91(s, 3H); 1.32 (d, 3H).

25

( Following the same procedure described to obtain example 1, examples 101, 102 were
) prepared.

Example 101
30  NJ1-(3-chlore-1-naphthalenyl)ethyi]-N-methyl-2-(2-methvi-4-phenyl-4-

piperidinyacetamide (Syn Isomer 1, chain Enantiomer 1)
Starting from intermediate 131 (50 mg), 33 mg of the fitle compound were obtained as a

white foam.

HPLC (walk-up): tz=4.76
35 NMR (CDCl3): 8 (ppm) 7.82 (d, 1H); 7.72 (s, 1H); 7.71 (d, 1H); 7.49 (td, 1H); 7.45 (id, 1H);
7.22-7.31 (m, 3H); 7.16 (d, 1H); 7.15 (d, 2H); 6.45 (q, 1H); 3.36 (bd, 1H); 3.17 (bt, 1H);
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7.22-7.31 (m 3H); 7.16 (d, 1H); 7.15 (d, 2H); 6.45 (q, 1H); 3.36 (bd, 1H);
3.17 (bt, 1H); 108 WD 20041099143 PCT/ EP2004/ 005005 2.82 (bd, 1 H); 2.8
(d, 1 H; 2.57 (d, 1 H; 2.39 (bd, 1 H); 2.03 (td, 1 H; 1.76 (s, 3H); 1.59
(bt, 1 H,; 1.43 (d, 3H); 1.4 (bd, 1 H); 1.31 (d, 3H). Exanple 102 5

N-11- ( 3- chlg0aot4onmpht hal envl ) et hvl | - N- net hyl - 2- ( 2- net hybeAepiedddsocd-

pi peridi nvl)acetam de (Syn Isonmer 2, chain Enantioner 1) Starting from

\iAEtern?di atzsaoaﬁ (13y 280, 1138 2187 (af 1H)h2.39 tﬁng/gg?émggltu;?wxgm(ﬁ @%H);ngg(?a a1
Ite foam . )
H; 7.72 (s“-?) 1%?(‘45%‘ 1)?@@ iﬂﬁ{?%'ﬁé&gbud LM 7045 (td 1 H. 7022731

(m 3H); 7.16 (d, 1 H); 7.15 (d, 2H); 6.45 (g, 1 H; 3.36 (bd, 1 H:; 3.17
(bt, 1 H; .2 82 (bd, 1N 2.8 (d, 1H; 2.57 (d, 1H; 2.39 (bd, 1H; 2.03
(td, 1H); 1EXample 103, . 159(bt 1H): 1.43 (d, 3H): 1.4 (bd, 1H) 1.31 (d,
3H). 15 &ol chioroe1-naphthalenybetliy 31 p2tme dtplienykdanpl e 2, exanpl es

103, 104 maﬁiaerlghﬁmreﬁinldExm IeoﬂaQBZ,zﬁlam Enantlomer1f B
N-fl-(3-chloro-I-naphthal envi)ethyll-2-(1, 2-di net hvl - 4-phenyl - 4- pi peri di nyl)
- N rrethyl etam.de n_enanti.gmer tartin fromexarrple
101 (24 ) SEHBS B RRdRBIRR (mab drial B ol BhmEbured s offhinsd Bt

(ES/ +): m zwiitgJognvirH] +. 25 NMR (CDCI3): S (ppm) 7.89 (d, 1H); 7.78 (s, 1H),

7.76 (d, 1H); 7.55 (td, 1H); 7.5 (td, 1H); 7.34-7.22 (m 3H): 7.17 (d, 1H);
7.16 (A0 2IMSYES/E):BRz436 [WHH]*. 3. 15 (bm 1H); 2.74 (bd, 2H): 2.8 (d, 1H);

T o1 E? m 1%%‘3@&%‘7%5@"%%%%& quf %gﬂ %Ht?y”%é%mm)%ﬁgbs“%’ L5 t§>4“'?5<:ch13)

30 Exanpl e 724781 X 3HE . @k HH); 7.15 (d, 2H); 6.45 (q, 1H); 3.36 (bd, 1H); 3.17 {(bt, 1H);

oyl acet devHEry Kk 2 97 S AR fi AR A 6 & S 150 o,

1H); 143(d 3H); 1.4 (bd, 1H}; 1.31 (d, 3H).

15

Following the same procedure described o obtain example 2, examples 103, 104 were
prepared.

Example 103

20 N 1-(3-chloro-1-naphthalenyl)ethyl]-2-(1,2-dimethyl-4-phenyl-4-piperidinyi)-N-
methylacetamide (Syn isomer 1. chain enantiomer 1)
Starting from example 101 (24 mg), 18 mg of the title compound were obtained as a white

foam.
MS (ES/+): m/z=449 [M+H]",
25 NMR (CDGCk): 8 {ppm) 7.89 (d, 1H); 7.78 (s, 1H); 7.76 (d, 1H); 7.55 (td, 1H); 7.5 (td, 1H);
7.34-7.22 (m, 3H); 7.17 (d, 1H); 7.16 (d, 2H); 6.52 (q, 1H); 3.15 (bm, 1H); 2.74 (bd, 2H);
- 2.8 (d, 1H); 2.67 (d, 1H); 2.51 (bs, 3H); 2.4 (dm, 1H); 2.2 {td, 1H); 1.78 (s, 3H); 1.81 (im,
2H); 1.37 (d, 3H); 1.35 (b, 3H).
fals = - 119.8 (c= 0.54, CHCl;)

30
Example 104
N-[1-{3-chloro-1-naphthalenyl)ethyl]-2-(1,2-dimethyl-4-phenyl-4-piperidinyl)-N-
methylacetamide (Syn isomer 2, chain enantiomer 1)
Starting from example 102 (24 mg), 20 mg of the title compound were obtained as a white
35 foam.

MS (ES/+): miz= 449 [M+H]".
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Starting fromexanple 102 (24 ng), 20 ng of the title conpound were obtai ned
as a white 35 foam M (ES/+): mz= 449 [ MtH +. 109 WO 2004/ 099143
PCT/ EP2004/ 005005 NWR (CDCI 3): 8 (ppm 7.87 (d, 1H); 7.75 (s, 1H); 7.71 (d,
1H); 7.5 (td I—R) 7.48 (td, 1H); 7.34-7.22 (m 3H); 7.15 (d, 1H); 7.14 (d,
2H) 6.5 ('O W 9934325 (bm 11 1) 2 74 (bm 2H); 2.8 KGI/EPZM000%7 (d,
; 261& ; 4 (d H) ; (td, 1H); 1.75 (s, 31-1); 1.81 (tm
1.4 ( MR@}H; !3)18 iapr(lbITBZs(q; AHE ?['éqq; ), 7073 (0, (H:=7.6 (87 1HIDASBIN, Fa);| owi ng
the sane pg X | &3\ (b O A s
163&2325”@1@@ gaﬁfeﬂ 9, P43, 2HXEERL Sy, 39530 £iF); 297 dO5u)a

pr epar ed.

- (3- chl or 028-(Hapits RE7 dely1H)eR &Y i(bs, REketh {dm, 2H)22.audidn §ii); 4-76HerdH); 481 (tm,

pi peri di nybpﬁiqqt(gm gg) (1%@‘(dlgq.q5ner 1, chain Enantlonmer 2) Starting from
internmedi ate” 13 of the title conmpound were obtained as a C
white f®anola®- 1[0@9((53}3 CH%):436 [MrH . NVR (CDCI3); S (ppm) 7.89 (d, 1H);
7.78 (s, 1H) 7.77 (d, 1H); 7.55 (td, 1H) 7.5 (td, 1H); 734722(m3H);
7.18 (d, 1 H; 7.16 (d, 2H) 6.5 3.47 (bm1 H; 3.39 (m 1 H;

(9, 1 H; ;
2.84 " (bd,
106 (5, i et Ao b b s o, e 5, S - 106
N-f 1-(3- CH epRiEd napht hal enyi ) et hyl | - N net hyl - 2- (2- et hyl - 4- phenyl -
p_i peridinvllacetam de (Syn |Isoner 2, chain Enantioner 2) Starting from
i nter negi agQamara 1042 rrg) 25 mg of the title corrpound were obtained as a 25
white foa V& 7=436 : ; [ _H) 7.82 (d, 1H);

) F— 7.22-7.31 (m

peridioy yRisor; aln Enaptiomesg) ( b 3.17 (bt, 1H)
faytingArom termeipte 183538 mag), 2840 of textitieromoound

; dwer%fq'fﬂw asia)): 1.76
(s ~3H); lwﬁ@afbhm 30 1H); 1.43 (d, 31-1); 1.4 (bd, 1H; 1.31 (d, 3H).
15 MS (ES/H): mfz=436 [M+H]".
. NMR (CDCls): & (ppm) 7.89 (d, 1H); 7.78 (s, 1H); 7.77 (d, 1H); 7.55 (id, 1H); 7.5 (td, 1H);
7.34-7.22 (m, 3H); 7.18 (d, 1H); 7.16 (d, 2H); 6.5 (g, 1H); 3.47 (bm,1H); 3.39 (m, 1H); 2.84
(bd, 1H); 2.8 (d, 1H); 2.67 (d, 1H); 2.55 (dm, 1H); 2.03 (td, 1H); 1.86 (s, 3H); 1.81 (tm,
2H); 1.51 (d, 3H); 1.35 (d, 3H).
20
Example 106
N-[1-(3-chloro-i-naphthalenyl)ethyl]-N-methyl-2-(2-methyl-4-phenyi-4-

piperidinyljacetamide (Syn Isomer 2, chain Enantiomer 2)
Starting from intermediate 134 (42 mg), 25 mg of the title compound were obtained as a

25  white foam.

( MS (ES/+): m/z=436 [M+H]".
NMR (CDCls): & (ppm) 7.82 (d, 1H); 7.72 (s, TH); 7.71 (d, 1H); 7.49 {td, tH); 7.45 (td, 1H);
7.22-7.31 (m, 3H); 7.16 (d, 1H); 7.15 (d, 2H); 6.45 (q, 1H); 3.36 (bd, 1H); 3.17 (bt, 1H);
2.82 (bd, 1H); 2.8 (d, 1H); 2.57 (d, 1H); 2.39 (bd, 1H); 2.03 (td, 1H); 1.76 (s, 3H); 1.59 (bt,
30 1H); 1.43 (d, 3H); 1.4 (bd, 1H); 1.31 (d, 3H).

Following the same procedure described to obtain example 2, examples 107, 108 were
prepared.
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Fol |l owi ng the sanme procedure described to obtain exanple 2, exanples 107,
108 were prepared. 110 WO 2004/ 099143 PCT/ EP20041005005 Exanple 107 N
Il -(3-chloro-1-naphthal envl)ethvll-2-(1, 2-di net hyl - 4- phenyl - 4- pi peri di nyl)-N
- methvl acetam de (Syn isomer 1, chain enantionmer 2) Starting from exanple
105 (24 nmg)wo Zidasspi9f the title conmpound were obtai ned f oam
M5 (ESI+): mlz=449 [M+H'. NWR (CDCI 3): S (ppm 7.93 (daﬁcﬁ&m@&@?o 6, 1H);
7.77 (d, 1I-&a[§0td 1H) 7. (td 1H); 734722(m 31-1); 7.15 (d,
1H); 7.14 (F 2 - 3, bm. 1 bm. 11-1)- 2.74 (bd,
lH) 2.8 (' hlg l' 7 -5- N v‘_,. ‘= LHI WI-- epyi-a- DiPE dm (td lH)
1.79 |Is, netimiacetamside (Bin ispriaryl, chaia e .um:.l.. ; 1.36 (d, 31- 1) [ COD= +
114. 4 (c— OStg@mg @pmeg(pmplg( P4 mo) &2)(ng pf the tifle compound were obtained as a white
-(3-chl gy o- f&arﬂapht hal envfet hyl | - 2- (1, 2-di net hyl - 4- phenyl - 4- pi peridi nvl)-N
15 net hvl acet am de (Syn isoner 2, chain enantioner 2) Starting from exanple
106 (24 ng)MS LSty “E'f?"’t‘WéMt"Hlle conpound were obtained as a white foam MBS
(ES/+): mZWIQ@ M?g 3 ( it 11-1);
7.76 (d, 1 180 o) Pr7e R PR (P1k 355 1“Y§§(‘és"*97 (d,
1H); 7.16 ( 34—'23@?- (me3lsm 7( (dlﬂ-b'l} 73!41(5!? GBJ_ZHp 11); B3R5, 18k)3.0 (tm,giH)d, 1H);
(Zt ?n? (d. | 1)@74 @)d53rH§@%LDWI 2?674(d(ﬁ4}236'1*)(bs %r? i&@ﬁqé@hf%(@&ﬁ@ﬂ%@g 1.81
25 Exanfd e %mw m, 2H); ékﬂ@mw)n‘a%(dmamenw yethvl | -2-f4-(4-fl
uor ophenvl ), %zmeq{w‘h &bVl 1 -N- nethvl acet amide (Syn isomer 1, chain
enanti omer r1 Intermg.dl at e 103 was dissolved in dry DM (2 nl-) and, under a
Ni t rogen at hnosphere - and at 0C, NaH 60% di spersion in mneral oil (20 ny)
was added. éhe EG ﬁgre was 30 allowed to warmto rt and stirred under these

ditions Then rretlhyl I| odi de was added 0 064 cr‘d -) and the
ol-ution QIENYIE e i i
15 methylacetamlde (Svn isomer 2, chain enantlomer 2)

Starting from example 106 (24 mg), 20 mg of the title compound were obtained as a white

foam.

MS (ES/+): m/z= 449 [M+H]".

NMR (CDCls): 8 (ppm) 7.89 (d, 1H); 7.78 (s, 1H); 7.76 (d, 1H); 7.55 (td, 1H); 7.5 (td, 1H);
20 7.34-7.22 (m, 3H); 7.17 (d, 1H); 7.18 (d, 2H); 6.52 (q, 1H); 3.15 (bm, 1H); 2.74 (bd, 2H);

2.8 (d, 1H); 2.67 (d, 1H); 2.51 (bs, 3H); 2.4 (dm, 1H); 2.2 (td, 1H); 1.78 (s, 3H); 1.81 (tm,

2H); 1.37 (d, 3H); 1.35 (bm,. 3H).

[alo= + 102.3 (c= 0.86, CHCI;).

25 Example 109

= N-[1-(3-chloro~1-naphthalenvl}ethyf]-2-[4-{4-fluorophenyl}-2-methyl-4-piperidinyi]}-N-
( : methylacetamide (Syn isomer 1, chain enantiomer 1)

Intermediate 103 was dissolved in dry DMF {2 mL) and, under a Nitrogen athmosphere
and at 0°C, NaH 60% dispersion in mineral oil (20 mg) was added. The mixture was
30 allowed to warm fo rt and stirred under these conditions for 20 min. Then methy! iodide
was added (0.064 mL)} and the solution was stirred overnight at rt. Water and AcOEt were
added; the organic phase separated, dried and evaporated under vacuum to give a
_ compound intermediate without any further purification [T.l.c. CH:AcOEt = 7:3 Ri= 0.29].
TFA (0.5 mL) was added to a solution of this intermediate (103 mg) in anhydrous DCM (2
35 mL) at 0°C under a Nitrogen atmosphere. The mixture was stirred 1 h, then aqueous 2M
NaOH was added up to basic pH and the resuiting solution filtered through a phase
separation cartridge with polypropylene frit and concentrated under vacuum . The residue
111



added; the organic phase separated, dried and evaporated under vacuumto
give a conpound internediate vmthout any further purification [f.

CH AcOEt = 7:3 Rf=0.29]. TFA (0.5 m-) was added to a sol ution of thls
intermediate (103 ng) in anhydrous DCM (2 35 nml-) at OC under a Nitrogen

at nospher e wd bm4detdure was stirred | h, then aqueous 2Mchefdhiasigdded up
to basic pH and the resulting solution filtered through a phase separation

carft& i dge vwamptpi;tb%gy fgsh @métn@@pmndztfiggg%(r%mtwd%uocmﬁmmwd ! Tli?lio a'frf]tﬁd

resi due was purifie as
chromtogr%ﬁwﬁ'ﬁg%yg%%f?w DCM McCH 7: 8 to affor)é the title
conpound ( 5@SHEP/+xsn/a=4a%i [MeH'oam MS (ES/ +): m z=453 [IVH—|] NVR (CDCI 3): S
(pom) 7 81 855 (b agtd nfa 7 b ipde BBt o 1 1D
%251( g;ﬁ (%725 (d, 2HF67.2% (Hd, 2HR)8.82(td, zmxe(mammmza w(rﬁmH)iglﬂ)s (b, U, zmsi (é
3H5; 1.33 ( 1%1’-!@”2& F’iva(%g(d?h_%) 3]4@% @b@d%? @ddégﬁ TG%(% %I_(') i%%éﬁ’f 1 kanpl e
109, exarrplé§3 1t OtH)11.38 (dl BB); 1138 (deBdld). pr epar ed. Exanpl e 110

N-fl-(3-chloro-1-naphthal envl)ethvll-2-f4-(4-fluorophenvl)-2-nethyl -4-piperi
dinvll-N nethvlacetam de (Syn isomer 2 chain enantlomer 1) 15 Starting

fromi nter ate 65 e tit ound, we, t ed as
2 white { OF % & proﬁ?%u:aégs%&&o SOl eetie 09 Sl 10, g A

7.74 (s10 H)’EFBPF@PEW , 1H); 7.5 (td, 1H; 7. 43 (td, 1H); 7.28 (d, 1H); 7 24
(dd, 2H); 6.84 (td, 2H); 6.45 (g, 1H); 3.38 (m 1H); 3.34 (bd, 1H); 3.16 20
(bt, 1H); ZEI:ﬁn |g,11dl—l) 2.74 (bd, 1H); 2.6 (d, 1H); 2.43 (bd, 1H); 1.96 (bt,

ﬂ%ﬁ 1.88 (gu4- ro-’r-n%éhtﬁm??enyhetﬁlme- 4 4-ﬁﬁoro H)an D2 3othfi-4-BidbrdinyfRAR P! €

N41-( 3- rthenvIt-Z r%ka(jﬁl qq'gap}fgﬂid

invll- P
i nt er nedi at@h:ﬂaGEarﬁ.loo ng), 59 ng of the title conpound were obt ained as a C

white foam M%Eéﬁ?lrﬁr& 4§y[l€l+HIE"3 [ MeH] +.
NMR (CDCls): 8 {ppm) 7.79 (d, 1H); 7.74 (s, 1H); 7.73 (d, 1H); 7.5 (td, 1H); 7.43 (td, 1H);
7.28 (d, 1H); 7.24 (dd, 2H); 6.84 (td, 2H); 6.45 (q, 1H); 3.38 {m, 1H); 3.34 (bd, 1H); 3.16
20  (bt, 1H); 2.78 (d, 1H); 2.74 (bd, 1H); 2.6 (d, 1H); 2.43 (bd, 1H); 1.96 (bt, 1H); 1.88 (s, 3H);
1.54 (bt, 1H); 1.4 (d, 3H); 1.34 (d, 3H).

Example 111

N-[1-(3-chloro-1-naphthalenyl}ethyl]-2-[4-(4-fluorophenyl)-2-methyl-4-piperidinyl]-N-
25 methylacetamide (Syn isomer 1, chain enantiomer 2)

Starting from intermediate 105 (100 mg), 59 mg of the {itle compound were obtained as a

( _ white foam.
MS (ES/+): m/z=453 [M+H]".
NMR (CDCls): § (ppm) 7.81 (d, 1H); 7.75 (s, tH); 7.73 (d, 1H); 7.5 (td, 1H); 7.43 (td, 1H);
30 7.28 (d, 1H); 7.24 (dd, 2H); 6.82 (td, 2H); 6.45 (q, 1H); 3.25 (m, 1H); 3.25 {bd, 1H); 2.77
(d, 1H); 2.64 (bt, 1H); 2.63 (d, TH); 2.44 (bd, 1H); 1.92 (s, 3H); 1.81 (id, 1H); 1.56 (bt, 1H);
1.32 (d, 3H); 1.32 (d, 3H); 1.28 (bt, 1H).

Example 112
35  NJ1-(3-chloro-1-naphthalenyl)ethyl]-2-[4-{4-fluorophenyl)-2-methyl-4-piperidinyt]-N-
methylacetamide (Syn isomer 2, chain enantiomer 2}
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NVR (CDA 3): S (ppm 7.81 (d, 1 H; 7.75 (s, 1 H; 7.73 (d, 1 H; 7.5 (td, 1
H; 7.43 (td, 1 H; 30 7.28 (d, 1H); 7.24 (dd, 2H); 6.82 (td, 2H); 6.45 (q
1H; 3.25 (m 1H); 3.25 (bd, 1H); 2.77 (d, 1H); 2.64 (bt, 1H); 2.63 (d,
1H); 2.44 (bd, 1H); 1.92 is, 3H); 1.81 (td, 1H); 1.56 (bt, 1H); 1.32 (d,

3H); 1.32 (d, 3H); 1.28 (bt, 1H). Exarrple 112 35

N-f 1- (3- chMsrW04/09a85ht hal envl ) et hvl | - 2- [ 4- (4- | uor ophen\RCI/EP2008#08p0S- 4- pi per |
di nvll-N- net hvl acetam de (Syn i soner 2, chain enantioner 2) 112 WO
200410991438ta®m F_rpmowlme@ebsl 066 M), My ofthiertitlecomgoundware@btdedmy)s 50 ny
of the t|t| @3fRpuUNd were obtained as a white foam M (ES/+): m z=453

MH] +. 7.8 (d, | H; 7.74 1 7.73 (d, 11-1); 7.5
Etd,H]| g‘i@S/(fid"fZi‘}-%H‘[Eﬂnlslh 28((d 1H) H; 7. 22(?dd H)zH) 6. 8% (td, 2)H) |

> 55 (3’ 1@% GOS8 b ST B TS I sl

1.34 (d 53 e, 3022 §ldy 2HEA. 83004, 1)t Gdd ﬁaﬁﬁ)&@’e@@uﬂﬁ aaéébd Bbi&f A8 obt ai n

le 2, 1
N T (5 ohi & DRk b, 258 4299 Gar YD MR GaPARR RS s TR LA 4 b s
eridinvl |- NoHish Bk ded @nd (Syn i somer 1, chain enantiomer 11 15 Starting

fromexanple 109 (43 ng), 44 ng of the title conpound were obtained as a
white solid. M5 (ES/+): mz=467 [MtH'. NWR (CDCI 3): 3 (ppm 787(d 1 H;

7.77 , t 1
7 2o EZ ﬁll?w: géﬁ %%m %}I_é@ed%ré 4dge§?r{bteg tﬁ)jobékr% Tef! WE 171_? %4 ﬂﬁ) H); ' 68
(bd, i Jd éréle) 2.61 (bm 1H):; 2.6 (bm "2H): 2.6 (bs "3H): 2. 41
( bd, 1H) 187(5 3H; 1.84 (bm 1 H); 1.57 (bm 1 H); 1.37 (d, 3H); 1.37
(d, 3H). [agfmolddds4 (c 0.955, CHCI3) Exanple 114 25
N (5 ol opse LD B b S o BSR4 P! Pe

rl |nyII- N=Trot ag from

exanpl e, 110Mmaihyiasetamide.| v isomgr 1, cheip enanfiamen 1 ed as a white
P 51 Starfing T 'example 109 (43 mg), 44 mg yof the & ecomgoung were c?bté%ned as a white

solid.

MS (ES/+): m/z=467 [M+H]".

NMR (CDCls): 8 (ppm) 7.87 (d, 1H); 7.77 (s, 1H); 7.76 (d, 1H); 7.53 (td, 1H); 7.47 (td, 1H);

7.3 (d, 1H); 7.22 (dd, 2H); 6.8 (id, 2H); 6.49 (g, 1H); 3.24 (bd, 1H); 2.77 (d, 1H); 2.68 (bd,
20 1H), 2.64 (d, 1H); 2.61 (bm, 1H); 2.6 (bm, 2H); 2.6 (bs, 3H); 2.41 (bd, 1H); 1.87 (s, 3H)

1.84 (bm, 1H); 1.57 (bm, 1H); 1.37 (d, 3H); 1.37 (d, 3H).

[o]p= -140.4 (6=0.955, CHCl;)

Example 114

25

- N-methylacetamide {Syn isomer 2, chain enantiomer 1)
(. . Starting from example 110 (19 mg), 19 mg of the title compound were obtained as a white

solid.
MS (ES/+): mfz=467 [M+H]".

30 NMR (CDCL): § (ppm)7.82 (d, 1H); 7.76 (s, 1H); 7.75 (d, 1H); 7.52 (td, 1H); 7.46 (td, 1H);
7.3 (d, 1H); 7.24 (dd, 2H); 6.83 (id, 2H); 6.47 (q, 1H); 3.15 (bd, 1H); 2.81 (bm, 1H); 2.79
(d, 1H); 2.69 (bt, 1H); 2.61 (d, TH): 2.57 (bd, 2H); 2.55 (bs, 3H); 2.41 (bd, 1H); 1.86 (s,
3H); 1.84 (bm, 1H); 1.62 (bm, 1H); 1.38 (d, 3H); 1.38 (d, 3H).
[]o= -91.4 (6=0.507, CHCly)

35
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solid. M5 (ES/+): mz=467 [MtH'. 30 NVR (CDCI 3): 3 (ppm 7.82 (d, 1H); 7.76
(s, 1H); 7.75 (d, 1H); 7.52 (td, 1H); 7.46 (td, 1H; 7.3 (d, 1 H); 7.24
(dd, 2H); 6.83 (td, 2H); 6.47 (g, 1 H; 3.15 (bd, 1 H,; 2.81 (bm 1 H); 2.79
(d, 1H); 2.69 (bt, 1H); 2.61 (d, 1H); 2.57 (bd, 2H); 2.55 (bs, 3H); 2.41
(bd, 1H); MWEBNWHIN4ZH); 1.84 (bm 1 H); 1.62 (bm 1 H); dcB8riodsoodbds; 1.38
(d, 3H). [a]D= -91.4 (c=0.507, CHO 3) 35 113 WD 2004/099143

PCT/ EP2004/833 ook j18xanmple 115 N-r1-(3-ch to ro-1-n _ o

apht hal enyl_ -_ lr-ﬁ'fllnert : X_-l 2-d | ‘- 4.}-3 di nyl | -

N- met hvl ace itha Ale2-[4-{&-fluorophenyill.2-dmeth dilla | e

111 (47 m%WWﬁ%l ned as a white 5 solid.
NB (ES/ +): Siersiagomerample 11U mebdl g ofdhg opnd were obtained a8 aywhites | 1
I;)H) 7675 (Golid H; 7.5 (td, 1 H): 7.44 (td, 1 H; 7.28 (d, 1H; 7.2 (dd,

; 6.79 2H); 6.46 .w1H; 3.15 (bd, 1H); 2.76 (d, 1H); 2.65 (bd,
1H): 2.61 %&51@4??:"@554@7({@%@1 -1E)|); 2.52 Es, 3H)H? 2. 36 (E)d, 1E)|); 2.12 Ebm
%E)D; [15;3?): (I\E\ﬁl%itﬁgc‘:l@)c:’ 158(%3@4.8%@%}13@&.@ gé,ﬁf-xﬁe;bﬁ%(&tﬂﬂ); 7534, (1ehy; B td, HHGA (d,
N-f 1- ( 3- chlTeSida THE 6% (He 26T @ ftehyaH): 549 I (1) B WP pHBig: 76 td. AHYIZRS% Bg4 - 4- pi p
eridinyl |- 14 Neted H)aLss gm,dﬂ);Lz{m Ls?glq}?@ﬁ%- (b&hBynz.epasth MEN 88)s, S ti Ng
f le 112 (38 . 39 f the titl d bt ai ned
ahi e Bor i GB4 b, A8 o B depA PR 1 54 (GEHDcnr 3 S (ppm) 7 81 (d. 3 H):
7.75 (s, 1 (b= +1348 (¢ho3b, thoiy. 5 (td, 1 H; 7.44 (td, 1 H; 20 7.28 (d,
1H); 7.24 (dd, 2H); '6.82 (td, 2H); 6.46 (g, 1H:; 3 (bd, 1H); 2.79 (d, 1H);
2.63 (bm 1H; 2.59 (d, 1H; 2.57 (bt, 1H); 2.42 (s, 3H; 2.37 (bd, 2H);

2.07 (bt, %ﬁgﬁ?—%(s’ 3H); 1.6 (bt, 1 H; 1.34 (d, 3H; 1.25 (d, 3H).
aj o= + 91. ~1. 135 C] P I
[ajc -[1-(3-chloro-1 -n%tﬁéﬁl)envl?e?hvl -Zir[mgﬂuﬁ)éga!qgnv?ﬁl 2~dimethyl-4-piperidinyl]-
15  N-methylacetamide (Syn isomer 2, chain enantiomer 2)
Starting from example 112 (38 mg), 39 mg of the title_ compound were obtained as a white

solid.

MS (ES/H+): mfz=467 [M+H]".

NMR (CDCly): 8 (ppm) 7.81 (d, 1H); 7.75 (s, 1H); 7.73 (d, 1H); 7.5 (d, 1H); 7.44 (id, 1H);
20 7.28 (d, 1H); 7.24 (dd, 2H); 6.82 (id, 2H); 6.46 (q, 1H); 3 (bd, 1H); 2.79 (d, 1H); 2.63 (bm,

1H); 2.59 (d, 1H); 2.57 (bt, 1H); 2.42 (s, 3H); 2.37 (bd, 2H); 2.07 (bt, 1H); 1.86 (s, 3H); 1.6

(bt, 1H); 1.34 (d, 3H); 1.25 (d, 3H).

[a]o= + 91.2 (c=1.135, CHCI;)

25 Pharmacy examples

< A. Capsules/ Tablets
Active ingredient 25.0mg
PVP 2.5mg
Microcrystalline Cellulose 198.5mg
Croscarmellose Sodium 2.5mg
Magnesium Stearate 1.5mg

The active ingredient is blended with the other excipients. The blend can be used to fill
30 gelatin capsules or compressed to form tablets using appropriate punches. The tablets
can be coated using conventional techniques and coatings.
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A. Capsul es/ Tablets Active ingredient 25.0ng PVP 2.5ng M crocrystalline
Cellul ose 198.5nmg Croscarnell ose Sodium 2.5nmg Magnesium Stearate 1.5ng The
active ingredient is blended with the other excipients. The bl end can be

used to fill 30 gelatin capsules or conpressed to formtablets using
appropri at e wyhphgsgsihe tablets can be coated using co '29(%% 0
techni ques and coatings. 114 WO 2004/099143 PCT/ EP2004/0 %I ets

Active ingredient 25.0nmg Mcrocrystalline Cellul ose 264. Oy Croscarnel |l ose
Sodi um 10. On. Tabteihesi um Stearate 1.Ong The active ingredient is bl ended
with mcrocrystalline cellulose and croscarnellose 5 sodium Magnesium
stearate is then added to fle prevjous bl end. h%;](f m xture thus obtained can
be conpressed using approp%“i"é(?én% es and t 9| et s coated using
conventi onal techniques anMiomwa;tstaﬂ@sCeﬁi)loémf us2edomdl0 Active ingredient 2-50
ng/ M Buffer solution pH I nf gs to 100mM (e.qg.
sodiumcitrate in Nad @o%g&%ﬁ%@x rdggH(’a) 15+h?'¢1r9&forrml ation may be packed
in glass vials or pl astlc Wagnesiug) Steaigie Data Th@maffinity of the conpound of
the invention for the NK1 receptor was det erm ned using the NK1 recept or

bi ndi ng affi |ty et hod easu nvitro b C ound abilit

di spl ace [3I—iﬂ‘ acyss airdisnp Iy %‘9?8?48\{4%@ T"i’i{ ‘Fﬁ(ﬁqlg aL r%?ﬁ?ﬁ?"b%gse

expr essed i nsodhimeldegridainet eteafaiary tt(eﬁl—ﬁdedetbltham@meb!end’ hﬁqeafnixturettyuwal ues
are expresse qg:ﬁf'ﬁ t

di spl acer | |(g°a€1i§ed ?arﬁ‘ﬁjg ?esls%g%%b r%é'%éb%tgﬁjﬁé rﬁ g'%at\%g'?%ggd%?d( &%Aq east

two determ nm@ﬁ@nwtmnmm @@émaéiﬂﬁlale

{: C) Infusion
10 ,
Active ingredient 2-50 mg/mi
Buffer solution pH 4.5 suitable for mfus:on ‘ gs to 100mi

(e.g. sodium citrate in NaCl 0.9% or 5% dexirose)

15  The formulation may be packed in glass vials or plastic bag.

Biology Data
The affinity of the compound of the invention for the NK receptor was determined using

the NK¢ receptor binding affinity method measuring it vitro by the compounds’ ability to
20 displace [3H] - substance P (SP) from recombinant human NK4 receptors expressed in

Chinese Hamster Ovary (CHO) cell membranes. The affinity values are expressed as
&  negative logarithm of the inhibition constant (Ki) of displacer ligands (pKi).
The pKi values obtained as the average of at least two determinations with representative
cormpounds of the invention are within the range of 9.82 to 6.52.
25
The affinity of the compound of the invention for the serotonin transporter was determined
using the hSERT binding affinity method and measuring in vitro the compounds’ ability to
displace [*H] — citalopram from recombinant human serotonin transporter expressed in
Porcine Epithelial Kidney LLCPK cell membranes. The affinity values are expressed as
30 negative logarithm of the inhibition constant (Ki) of displacer ligands (pKi}.
The pKi values obtained as the average of at least two determinations with representative
compounds of the invention are within the range of 9.71 fo 6.54.
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conmpounds of the invention are within the range of 9.82 to 6.52. 25 The
affinity of the conpound of the invention for the serotonin transporter was
determ ned using the hSERT binding affinity nethod and neasuring in vitro

t he conpounds' ability to displace [3H - cital opram from reconbi nant human
serotonin transporter expressed in Porcine Epithelial Kidney LLCPK cel
menbranes. The affinity values are expressed as 30 negative |ogarithm of
the inhibition constant (Ki) of displacer ligands (pKi). The pKi val ues
obt ai ned a€LAIMES average of at least two determnations with representative
conmpounds of the invention are within the range of 9.71 to 6.54. 115 CLAI M

1. N[1-(3-chloro-] - t hal enyQet hyl ]1-2-[.4-(4-fiucrophenyi)-1-nethyl-4

pi peri di nyl ] -\ ne{"H%?@E‘g?fa??r'aﬁ@xg“ﬁfeav’E}iﬂﬁ*ﬁdﬂ-@*’fﬁ%%ﬂhﬁw‘gk Y?a{‘ﬂ e salt

t h[er e?f : ﬁl A sal pipefdityiiev-metipacetamias och ghamdcdutically actaplabidsithhdreos.
N-[1-(3-chloro-1I-

napht hal enyi ) et hyl ] -2-[ 4-(4-fl uorophenyl) - 1-net hyl - 4- pi peri di nyl ] - N

met hyl acet amZle hjdsakc#l Hei ehenpognd Ans slaimrad pntlaimofl whigh todbdhehiers-1el ai med

inclains 1 or 2 i " : ARAGRAL inclaiml or 2
havi ng the fornul gaphg&%&%%é;kﬁwﬁﬂﬁ (/49“_“%;0?@(5/“9%-!3 ﬂﬁi 4%1%6?@@1%0% absol ute
st ereocheni stry affethy@ceipgydedydRehieidendi cated in formila (t) as * is the

same as for (-)-[3-chloro-I-naphthal enyl)ethyl]amne. 5. A process for the

preparation a | al pn.claim1 whigh .conprises reacting a
conpound of %r wﬁggﬁgﬁi@%\ﬁ/ﬁégéeg’%{g{%ﬂ%ﬂ}t‘(gs??@?g}&ﬁ%’msgtqﬁ at the stereocentre
indicated in formula (A) as * is the sane as for (-)-(3-chloro-I-

napht hal enyl )£t hylahaRbRRmePot the 2odBburdl RMthed AdiEh dehydeaidy ekahruiand
sodium triacet ox%goor ohydride. 116 O CH ~ ~

o

N
O CH, ‘\
NYY
. CH,
Cli

. 0
whose absolute stereochemistry at the stereccentre indicated in formula (1) as * is
the same as for (-)-{3-chloro-1-naphthalenyljethyllamine.

-

5. A process for the preparation of a compound as claimed in claim 1 which
comprises reacting a compound of formula (A), whose absolute stersochemistry at
the stereocenire indicated in formula {A) as * is the same as for (-)-{3-chioro-1-
naphthalenylethyllamine, with a solufion of fermaldehyde in water and sodium
triacatoxyborohydride.
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CH C (A 6. The use of a conpound as clainmed in clainms 1 to 2 in the
preparation of a nedicanment for use in the treatnent of anxiety and
depression. 7. A pharnmaceutical conposition conprising a conpound as clai ned
in clainms 1 or 2 in adm xture with one or nore pharnmaceutically acceptable
carriers or excipients. 117

H
N
Q  CH O
L O
. CH,
Gl (A}
6. The use of a compound as claimed in claims 1 to 2 in the preparation of a

medicament for use in the treatment of anxiety and depression.

7. A phammaceutical camposition comprising a compound as claimed in
claims 1 or 2 in admixture with one or more pharmaceutically acceptable carriers or
excipiants.
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