BETA - LACTAMS FOR TREATMENT OF CNS DI SORDERS The

present invention relates to |actamderivatives, to
w@e@soswes for their preparation, to pharmaceupPCT/aP2004/012772

conpositions containing themand to their medical use.

The present invention thus provides a conmpound of

formula (1) Ba, R, L.R&s v & ok

E_NTIOF_ I(D?ffs %%

Y R2
(1) wherein -"represents a sﬂ%%é[e or a douks)%D gnd;

R

represents a radical selected from ,< ," < in which

i s hal ogen, cyano, C .4 alkyl, alkoxy, trifluoronethyl
Theqresant friveotiamisidiescip lasthnp desvatizes torpracesses Egeheif peapadation, to

phafrRacsutiét Eﬁﬁﬁﬁtﬁ&s I&‘)H{%@ﬁg tf¥m Shd E)Aﬁh@lr Iﬁ/édiiqaﬁzﬁie.

represents

ogen, oxy or al ky

represents hydrogen or R4 together with R3 represents
TheFed®t MldRionud BBYIBES B ConfbteiiY lof fddmBRI@MY! . a 9 to 10
nmenbered fused bicyclic heterocyclic group or a 5 or 6
menber ed het ergaryl group,. wherein said groups are
rg Optional ly sufstréuted by 1 to 3 groups independently

el ect edpf romir g1 uoronet hyl , al kyl, hydroxy, cyano,

-at M, fl uor onet hoxy, hal ogen or S( )qC 4 al kyl;

5 and R7 in ently represent hydrogen, cyano, C]
R CHRIrR ; Rg represents hydrogen, hal ogen,

R9 cycl o&d ky

hydr oxy, nitro, cyano or Cal kyl optionally

subst i t ut B4 by one or two @ljoups selected from
wheEb"M ogen, cyano, hydroxy or C].4 al koxy; R represents
yd

[

rogen o r C3.7 cycloalkyl; n represents 1 or 2; q i
t-oepesentsa gingl@ona danbiertosder from 1 to 4;
R represents a radical selected from:

[/ ({) t 0 O 0
I R e AL 5 and iv) ‘;;1)" 5\

in which Rq is “halogen, cyano, Cq1-4 alkyl, Cq.4 alkoxy, trifluoromethyl or
trifluoromethoxy and p is zero or an integer from 1 to 3;

Ro represents hydrogen or C1.4 alkyl;

R3 represents hydrogen, hydroxy or Cq.4 alkyl;

Ry represents hydrogen or R4 together with R3 represents =O or =CH2;

Rs represents phenyl, naphthyl, a 9 to 10 membered fused bicyclic heterocyclic
group ora 5 or 6 membered heteroaryl group, wherein said groups are optionally
substituted by 1 to 3 groups independently selected from trifluoromethyl, C1-4
alkyl, hydroxy, cyano, Cq.4 alkoxy, trifluoromethoxy, halogen or S(0)qC1.4 alkyl;
Rg and R7 independently represent hydrogen, cyano, Cq.4 alkyl;

Rg is (CH2)rR10;

Rg represents hydrogen, halogen, C3.7 cycloalkyl, hydroxy, nitro, cyanc or Ci4
alkyl optionally substituted by one or two groups selected from halogen, cyano,
hydroxy or C1_4 alkoxy;

R4 represents hydrogen or Cg.7 cycloalkyl;

n represents 1 or 2;

qis0,1o0r2;



or a pharmaceutical ™ acceptable salt or a solvate
t hereof . Anot her enbodi nent of the invention provides
weospowsods of formula (1), wherein - represeneGI/EP2004/012772
single or a double bond ; R represents )P in which R
| 1s halogen, alkyl, cyano, C] .4 alkoxy,
ot 1 1 I0uDTaDITBEp§ framm 1t #f | uor omet hoxy p is zero or an
in e dhgis gpegpror - 4 al kyl ;
Bfgpéree&@%?é 'ﬁglg'r oge%tléslﬁy roxyassor C| 4 aI kyI R4
represents hydrogen or R4 together vvlth R3 represents

Anothiés emr%mmsmr &th%rﬁ?lﬁﬁ rbfbvrd@@l@ﬁﬁrbﬁbnds%f%rh@lé@) wherein

menber ed f useo\ heéerocycl ic group or 5 o0r 6
-wer?@éeseatswe%'esa88F9|d°5*?'683“ wher ei n sai d groups are
o Gpidppasghtsy substituted by 1 to 3 groups independently
elected fromtrifluoronethyl, C].4 al kyl, hydroxy,
ano, 1.4 al koxy, trifluoromethoxy, halogen or S(OqC
4 alkyl; RQ and R7 independently represent
drogen, cyano, C 4 alkyl or R3 together with R4

(R)pr epresents cycl oal kyl ; repr esents R represents

in wr'ﬂéfr‘ﬁ' hﬁqg ﬁalo onaf’ FIk?IVE%St : % gh%qr] QiduorBinkiHY oC¥iBiGomethoxy

y~$u one or twd groups

prsmbecbedwtégemfnohm togen, cyano, hydroxy or C].4 alkoxy;

. r@r@%@hgﬂwﬁrg@g@n@r &By;7 cycloal kyl; n represents
or an integer froml

* (R erreﬂeng Wﬂﬁ?ﬂ?ﬁé’é’ﬁ?@éﬂrﬁ;h&@é}ﬁ bable salt and a
e WY re@t@seht’selr)elafgenéranbg'eemerewtblmagrrem’eserﬁtst-ﬁe i nvention

+ BSHAS PRI Rapl s B8 1 hontaesier o oo

Vyjib@rh drsa fﬁb@@@rﬁbmb’ér&y hete®aplogroGh,| wheteil é.elw(xgroups are optronally
tsru'bg rtH@BCBny s tgFngE ideb&i SRR datted frb tﬁﬁu&oﬁfetrﬁfn C1-4 alkyl,

i nt eger rep resents hydro en_ ar.
anyrégnxy cyraeof%pn@é@ﬁvstﬂﬂrmreeéwxy ﬁ?wroﬁ(oé,q 14a'ky'
o FK¥hd Ry %dp@ﬁﬂ@ﬁ@mé@'ewﬂmw&ﬁgeﬁr cﬁlrhot loyels AhblﬁyllcmR&toBBther with
resent presents pheny napnt hy a to
1'%‘P Esoc$ﬁ§¥ﬁlp\°%';ﬁycl ic heterocyclic

* Rgrepresents (CH2)rR10;

e Rg represents hydrogen, halogen, C3.7 cycloalkyl, hydroxy, nitro, cyano or Cq.4
alkyl optionally substituted by one or two groups selected from halogen, cyano,
hydroxy or C1.4 alkoxy;

e R4 represents hydrogen or C3.7 cycloalkyl;

e nrepresents 1 or 2;

e qis0,10r2;

e ris 0oran integer from 1 to 4,

or a pharmaceutically acceptable saltand a solvate thereof.

A further embodiment of the invention provides compounds of formula (I), wherein

---- represents a single or a double bond;
o Rrepresents

Ryp



group or a 5 or 6 nenbered heteroaryl group, wherein

said groups are optionally substituted by 1 to 3
w@emapedndependent |y sel ected fromtrifl uor oneCTEP2004/612772

al kyl, hydroxy, cyano, C].4 al koxy, trifluoronethoxy,

B PEEERbagh el it -4 Sk B RERER Al menr
pis &&B&?%ﬁ"ﬁtégehm@hpgt’d‘s hal ogen, C3..7 cycloal kyl,
. su% e&ﬁ‘%sep% pogoe%yoz?%q O'élk}l 4 al kyl optionally

groups selected from
* hap Cﬁyéf?’ﬁenwydtpgehybw@@w @rC14.2kVhl koxy; represents
. hRQFéb@@Jén%hy@V&deﬁ%r'%'togeﬁeF\‘/?/I@l'i 13{%er8€)|%sént9r—o'2 qis 0,

ris n int froml

. p'ﬂ&rr’ﬁl%%ecﬁt? @Qﬁny'aeMAb?e9 dal1o m?dnb;r%lfwsadeb»pwéwefaﬁterocychc

T W@&SES ﬂﬁerﬁ&{r?ﬂiﬁ@te{r&a IC@'B O\gﬂér@ g%dsp'sod?e optionally
e e Dpied WE o ortleg indeRs P BT RAS FORL R, T el
sﬂwmw tyanphGy peedieuy i titlidromet endy afdlegerSer S(@z)dq©1 -4 alkyl;

. At A rent to
RGP &7 hdeBanderty LN ERas, o REMRLCT bea
. .lﬁs epreseatstCHadR101977, 66, 1-19, such as acid
. @Q'réﬂr@één@h?&oééﬁ rﬂ%ﬂ’og@éﬁ rCé 9063&%!@! afidetsye nflro, cyano or Cq4
hydr ochl ori ¢, hydrobroni c, furic, nitric,
il sipdonaly &r@s&tpta@slp»hmnecor two m@mmle@teéo‘rqﬂn hatapen, cyano,
dﬁ;@madytbrmqlgslkmyg succinic, maleic, acetic, fumaric,
t ZOi | uoroacetic, malic,
* tle fes %ﬁ{sr%?'gh%BF‘gg? gyCI "yé’ol ic, gluconic,
. qafgpmiamglﬁwz c, isothionic, nucic, gentisic,
[ sogq‘ got bnl c, saccharl c, gl ucuroni c, furoic, glutamc,
¢ »anthranilic, salicylic, phenylacetic,
] rmadealranmtegdvdmnm (Cp‘HrTDI c), ethanesul fonic,
or a PEHHrRLERNERlY a%b@&téblé saltdhl| é‘éd)ll/éte tRér@bfi ¢ and
gal acturoni ¢ acid; and arylsulfonic, for exanple
benzenesul f oni ¢, ptol uenesul fonic, met hanesul f oni ¢ or
The GaRRPHISH damUa Hi) camforen agid sddisarisalts theseaft 4t wilraeeappreciated
that wior husel hal medieihal heasdltsil dfalthenecopapdundsedfalfermastal (I) should be
har@ﬁél:@ﬁt'ic‘éll Q&%%ta‘bﬂé: hs @bl pharﬂia‘é@ﬂﬁdé‘ll?taeé’é;ﬁélﬁg 53/ BA:be apparent

| t
to rr S BRL B B o Db o e BRG I L RoR et 19T7 0. 1-19
suchy Ag asidordslition; salis dompacemithl ingropBicnadids i hydroshlogrnhysirobromic,
sulfuriee nitdoyphydroitslin f méaphespho(it,) onpliodphont awid] saxdidoiganit acids e.g.

suc@ﬂﬁétﬁla}@!ﬁé rhc!eﬁésﬂfnﬁ‘cﬁ'ﬁ Uific Otarfitie, ?eﬂgﬂﬁet Orl\églaﬁ@tﬁlaﬁ’é lactic,

e to forma roc e sal

formigr PRl Yo bar i PTRARSTS ey | fatRatiSe e, gentisc
isonigatini¢. bisacehaEe.c lalunwEania, ¢ fiareie, nalatammiei casicorkia, r eothranilies . salicylic,
pherfyéddetic, rasnidatic,2ermisdhid (Heph It ) etrakbyifonis; pahiNeni RtedficOsulfinilic,

alglrﬁ@té neg%fa%t%ﬁl ch@iRZanﬁlcoaqgQuI&ane 'fc?v%gélln?% %ngéﬁt{smfomc p-

gl e aaioTohon Dilass Ul Gk B gBie shits formed
withf elkale xaedalse andn alkatinep, eayiht uaetatsnsand organic bases such as N,N-

dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethylenediamine,
meglumine (N-methylglucamine), lysine and procaine; and internally formed salts. Certain
of the compounds of formula (I) may form acid addition salts with less than one or one or
more equivalents of the acid, for example to form a dihydrochloride salt. The present
invention includes within its scope all possible stoichiometric and non-stoichiometric
forms. Salts having a non-physiologically acceptable anion or cation are within the scope



The sol vates may, for exanple, be hydrates. This
invention also includes within its scope
W@ e@sokteonet ri ¢ hydrates or sol vates as wel | aBCT/EP2004/012772
conmpounds contai ning vari abl e anmounts of water and/or
sol vent. The conpounds of formula (I) may be prepared
of the inventisn ak lusefel pkermediatasyfor Hiel prepaxfatiom of pwsiojogically acceptable

salts G #drlusBeh ndfRihefipeuti) dbr exakpleh il vatog sit@tiosel vat ed.
S e.crystalline fornms of the

Furt her nor e 0 f th
The %‘ﬂYﬁf%W@% ot e’FelS'f‘n‘ﬁ%IQDf(rI’y)dr%? exist in alternative
pol ynor phic forns, which are included in the present

This ifV4RISH 880 ifcludks With® iBRRESE sBlcRdn ik a@tédm%rledrogﬁrt]és;\as well as
|

the art that the conpound £ f I 1),
compauinds cnfalTg variaplg Oug’ﬂgegf&%t‘?ra?ﬁ&@rn%ﬂe namel y the
carbon atom shown as * in fornmula (1a) and (1b) and

The H&M%&ﬁ]drs%m&ﬁ@rat @by bé prepated i taystamde ot Bdn-cRBtdilinB&orm, and,

. - r a .
ool PN R i oo
formof e ComEpRHNCS oA T RSt R ISP /e, PelYmoRBic GRS, which
are ingudssl iodhe prespitamentién.t he paper. At | east two

asynmmetric carbon atons are present in the conpounds

ol RStk ol ST By ol L SObob SRR, yreer
n is ( 1€gntaiR@t R&sRine clfiiGHceRde Ranfel tR2 ¢atipR&tdR8 sREWRASY in formula
(1a) gmﬂ)) and may be represented by formula (1a) and (1b).

R5 ) R5
RS R6 R8 | "¢
\\1 0 R7 \1 o) R7

N \)\/N
R4 R4
W RS /D\ %Ra
R

(1a) (1b)
The wedged 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 formula (l),
wherein Rg is different from hydrogen and may be represented by formula (1c), (1d), (1e)
and (1f).

R5 ’ R5

0 R7 \ o) R7
—(CH,)n

\\l——(CHz)n N )/N
R4 /L>\ R4
RS P R3 RY \ R3

R R2 R2
(1c) (1d)



R4 RR3 R2 (1le) Further asymmetric carbon atons are
possi bl e when R3 and R4 are not the sanme group and/or
wob@soR@@and R7 are not the sane group and/ or BIERP2004/612772
a single bond and/or when - is a single bond and is
Cl-4 al kyl. Thus, for exanple at | ast two asynmetric
carbon atoggs are pregent when RQ andR®R7 are not the
R8, sale qroup d - is a\single dqond l'y the carbon
Qﬁgﬁl}ma ¥s * * and ast dm'orgula (1g)). R5 (CH
PN\L.ES t under st o rat, al &I eoi soneric
Rg““fQV\kns,\' cl G¥i ng al IR®% izomer’s, di astereoi soners and
al | Rm géures thereof, includif@racemates, are
enconpassed(tai t hi n the scope of the(¥resent invention
and the reference to conpounds of forrmula (I) includes
Furtiadrlasgmatetin caoibmr atomé arenpossibtlecs ben tRysand B¢ ast votdide sarmigroup
[ { ' isatanical ly-
anc/ B GRET R RUER bR SRR, 1 2L R Bond anaror
when or-ielaasingla dondpndRpigC1Hwkd.or the fact that one or
Thud Rrex@hIBatas st MAPARAMELtRY caBoA b aM fraséit viHePREand Ry are
mass or mass nunber ‘different fromthe atom c mass or
not thessmeLgrbey and trel i$ ya $iogiadond (ramalydhe Extheplatemsshown as ** and
as **SPIARES (t1 t can be incorporated into conpounds of
the 1 nventTon include isotopes of hydrogen, carbon,
nitrogen, ox %en, phosphorous, fluorine, iodine, and
chlorine, suthpas H C C F, 1231 and 125|. Conpounds
R8 of the nvention and pharnmaceuti cal ®
\a alts of said conpounds that contain the
Ri sot opes and/ or ot her isotopes of other
t3n the scope of the present invention,
RO Isotapichlly - |abeled conpounds of the present
i nventio for gxgnple those into which radioactive
i sotopes such as H, C are incorporated, are useful in
drug and/ or substrate tissue distribution assays.
It isTrtpt bat soderstood. thaH allarsteresis@yoarig 4forinse inclgling sall ogrwantiomers,
dias®F€oigtrhdrs Gindall ivixire tereef] ifialidingeaternates, @t encompassed within
the Qfoﬁ@%f ﬂ'fe' @Fsé?ﬂg]e\/gﬁt?o‘ﬁcén@g%é kdr¥re e 38 dofmpbaMLHESMANS (1) includes

i 1[%a ticula Y use qﬂn 'Ttétp sitron em ssion
all SRS IS, HE'eES8NCMISH YPES - are particul arly useful
i n SPECT (single photon 5em ssion conputerized
The pessegt iapéntion addd intlsddstisotdpicdlydabeledmgmpgunda) minivdr gre identical to

thos@ 4B&itddt Wt foPuik tiMand following, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into compounds of the invention include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, fluorine, iodine, and chlorine, such as *H, "'C, "C, "°F,
123l and 125|.

Compounds of the present invention and pharmaceutically acceptable salts of said

compounds that contain the aforementioned isotopes and/or other isotopes of other atoms
are within the scope of the present invention. Isotopically - labeled compounds of the
present invention, for example those into which radioactive isotopes such as °H, *C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated , i.e.,
®H, and carbon-14, i.e., "C, isotopes are particularly preferred for their ease of
preparation and detectability. "'C and "®F isotopes are particularly useful in PET (positron
emission tomography), and '®| isotopes are particularly useful in SPECT (single photon

5



heavi er isotopes such as deuterium, i.e., H can
afford certain therapeutic advantages resulting from
w@er@anesonet abol i c stability, for exanpl e incrEPEBEP2004012772

vivo half-life or reduced dosage requirenments and,

hence, may be preferred in sone circunstances, '
emidsRot apiptitdrizyd tanhegraghyd,atipsend i bfaif onagihgd- uihdr, substitution with

Nt |,oR,,C ArLdant

neagh i G¥hgnth AT bR 1 HE B BB Berhn BB fflantages
resu@og &iopsgraatdr metabalic mblmaf@p pxamplel iporeassd uer halflife ggreduced
dosé;?orr%amérﬂerﬁé’ ahd, qj%ln%e' |$19§r ‘BB' &éﬁe'rbéd' |ﬁ%@ﬁ@0#&f'ﬂrﬂ;@éﬁce§0f30ﬂ3plcally

n-1sotopic | abel ed Etéh ereusedheaﬁg q
labelegcomppHp H@Wlas ansiRigiag ghibisivens opdRD 95NeEHY PR&rePare
by cgfrﬂld@ out thel prdcuadeass, distidseagn ﬂﬁdﬁ Schemes shdloeth tHeoExtenges below,

by s}lr@[s&u ggghgeaép%?ﬂg/gl Iega ogépgé{aély gpeéir rea&% é%aﬁoﬁﬁ%%pwally
labeledraaggmt. or branched al kyl group containing from1l to

4 carbon atons; exanples of such groups include
net h i,.SO but yI

et hyl| ro opy.
Wherg sbi e i ST PR o JERMBE along b S it iof,gnothet roup, is
intengiedownless, othervirersiated, tp daneie botrha- r@ehwwdﬁwmtbmgzwps
group means a non aromatic nDnocycllc hydr ocar bon ri ng

The ?érm Ob'|4 gé()}/lfgg lg%@l r?ebgﬁEF %‘b@@ué??sr a lﬁ)tg)F/tIO? ofi refe[s to a straight or

I"ohexy
bran@MécH @lgpgitup coneiting rrmﬁ‘a 14toa4 Icammgemms rexgmipéesaot such groups

i SRR R e TR

but - 1- oxy, but-2-oxy or 2-nethyl prop 2-oxy. Wien R5
The ténfh o%;rll rtg%ep?@t?ﬁlhﬁrqe Qﬁbﬁhé"'ﬁr%ﬂnn‘% Baiggcording to the

inventl I's includes furanyl, i ophenyl, pyrrolyl,
i m dazol yl, thiazolyl, oxazolyl, pyrazolyl,
Theitsrox8z gylcloallqbgrbimmﬂamb a nah, @’dmatiazmblgdcyclic hydrocarbon ring of 3

to7 fa@%[i%xqaggsla%cgz%r gﬂr exargpl%? c::.y%%gng&i, yﬂobgt’yﬁ'_cglcglclagezn%lll}/clzyclohexyl or
cyclotplyloxadi azol yl , , 2, 5-thi adi azol yl, pyridyl,
pyri dazi nyl , pyri m di nyl, pyrazi nyI , 2, 4- oxadi azol yl ,

25tran or135tr andt The
The i 42 or SIRURJBRERE & SEBRMEFIL Pr & BrneB e i AER group, for
exalﬂf)félmeth&( ﬁwotx @ro? 189" ﬁ)p fﬁo?i( Oyl 8xy" b0€2-9¥%5 of P methylprop-

cont al ni ‘east oné etero om sel ected from
2-0%¥xygen, suI phur or nitrogen, which may be saturated,
unsaturated o r aromatic. The term9 to 10 nenbered

Wh{)rﬁliﬁ% DILYG henber&f P?é{é!r%%\h/gﬂgfu%%c%hﬁﬁg {Ethe isvenBo this includes

fused to a 5 or 6 red heterocyclic group.
furaitd antbiopherfiyl,s ynirolyt, o iipidlazolgll utféaixdylz obxazalyyl ,pyrazolyl, isoxazolyl,

lsotlggéﬁsﬁ,]t 2 Fr?}é H@%Oéx‘(éd.a%aﬁﬁ Xé‘écﬂ'llghlaﬁd%l 1,?,4 -triazolyl, 1,3,4-
oxadiggqlyti d%[kqadg,azolyd;] e @;qqhagogyl 1 12,9 ?hladlazolyl pyndyl pyridazinyl,
pyrlmmlrﬁ@%ﬁaﬁlr@r bj @,Mfdxgb(lbzol_\}l; 32@91'?*%1951% &8 8%R42hyl and the like.

H chr omanyl, isochromanyl,
5 oxo- 2, 3-di hydro 5H [ 1, 3] thi azol o 3, 2-a] pyri m dyl
The,tanﬁe@mﬂ@inﬁmﬁ@‘éd fuséd hidyclid kéteadyydiopyrousiazfdrs to a 5, 6 or 6, 6

bicyEl_lzc{ rﬁrilgg ﬁn 3;:% %ﬁ%?gé?tqéﬁ 8?\8‘?‘% e‘HSatom selected from oxygen, sulphur or

nitrogen, which may be saturated, unsaturated or aromatic. The term 9 to 10 membered

fused bicyclic heterocyclic group also refers to a phenyl fused to a 5 or 6 membered

heterocyclic group. Example of such groups include benzofuranyl, benzothiophenyl,

indolyl, benzoxazolyl, 3H-imidazo[4,5-c]pyridin-yl, dihydrophthazinyl, 1H-imidazo[4,5-
6



8-yl, 3,7-dihydro-1H purin-8-yl,
3, 4-di hydropyrimdin-1-yl, 2,3-di hydro-1, 4-
whenwzodicoxi nyl , benzo[ 1, 3] di oxol yl, 2H chr omenpdT/EP2004/012772
chromanyl , 3, 4-di hydropht hal azi nyl, 2, 3-
di hydr o- 1H | ndol yl, , 3-di hydro- 2H i soi ndol - 2-yl,
clpyridird]-gt, timidaxaf4,b; tﬂp{md@] 71,,8-behzni b Biddolpk @H@hrwmanyl isochromanyl,

5- oxcs E Se&@ﬁg%Hcﬁ @%&H Eglgpnélgkpgrﬂmlﬂl 1 3- benzothlazolyl 1,4,5,6-

ri.m di nyl
tetrahseirmyﬁfdaMI 6 10366 427-,$1I11B@¢Ud@,ﬂ?ﬂémgl~ t 8¥ PXRIR G- C1 gAY dro-1H-

punnYé S 2-3 ﬂbiﬂy@%wmgaﬂm -89\, i ny4, 4 d%ye yrlxn%mn,z ox aze@-yihydro-1,4-
dro-5H 1

benzgdlgxn?ylsg ¢nzo}1 aﬂ?‘&?‘?)qughaé%ﬁ rpd”chro (,)g;nf} gl:lmﬁgﬁphthalazmyl 2,3-
dlhydr&ﬂbﬁﬁa@ylhl azol yh 3-dieytro2Hdsatiodo2;yl,benzot r Qa;zbtr;dxp -1,2,3,4,7,8-

necBlbibights Y e o IABRTTY PSR i smonia

dlpyrirhideyb| y1 pi t Bdiyhethgl -Groxd- ayldomg/ Bibp8- tﬁtrﬁhydgq 1H- purlnyl 1,2-
dlhydr%gci\ﬁr9+IMklp' ri dg: oxg)?f;? 'B@Hrc}khzolylsoqu' @@Lalﬂybm -5H-1,3-thiazolo[3,2-

a]pyrpy\dgpym it @,%,S#Wyidgp q@nazcﬁmﬂ1 hﬂ%@?@%’@é‘!%bl i nyk3- -benzothiazolyl,
benzﬁhlﬁaﬁél%nb/énzoﬁlagolﬁl iEHyR- @Wﬂﬂl, l‘ﬂi]dﬁ)h@lxylbyﬁmldyl thiophenylpyridyl,

pyrrohéle hf){(@%oy%yﬁa enz%@ﬁ}% {’/' C@‘l pyr|n¥|d|n 1-yl imidazolylpiridyl,

quin@iy#} - idodnyiatsliayl2 Iduhaéellr’rye nquihdxabiail,n eaphthyrldmyl pyrazolyl[3.4]pyridine,

1 Z-ﬁh%rgé@ﬁg{ gﬁ%ﬁ th&W né'delr]ydro tfenzo[1 4]d|ﬁxmy€?-yl 4,5.6,7-tetrahydro-
benz[ollb]tmo:@]wewlécw,azdt%rnanm@vrldwl 1 ke: naﬁhthwedwhpo{‘a Aeihysiro-2H-1.4-
benzfo‘c?ﬂéEMéal &@-le cg_urﬁbllh?l 11-bRe1 gravRrdISBINENYINor  4-phenyl-

tion 2, as represented in fornula(lh) R5 4
[1.2, 'W'ﬁzcﬁﬁa(“iﬁ)elﬂfet he conpounds of formula (1) wherein
nis 2 the group Rmay be in position 2, 3, 5 or 6 of
the p| perldl ne ring as represented in forrrula (1|) R8
R R2 (1li)n one enbodinent, n_is
In th@ﬁ‘é@ﬁPwﬂﬂOf if@rmé‘iﬁ @whareinigs i ghe W%eﬂﬁenﬂﬁy]be ia PR iRy ent ord

oxy, trifluoronethyl or
asr@r%élnbegﬁﬁ?n@ﬁhggy pis zero or an integer from1l to 3.

n one enbodi nent, R is phenyl optionally substituted
by one or tvvoRérF%ups sel ected from hal ogen(e. g.
R8fluorlne cya | kyl (e.g. nmethyl), .4
o';si

koxy ( trifiuoronethyl or
(1h)

In the compounds of formula (I) wherein n is 2 the group Rg may be in position 2, 3, 5 or 6

of the piperidine ring as represented in formula (1i)

R5 R6
R8 @) R7
SN N
R4
8 4 \
5 * R3
R9 R



n anot her enbodi nent, R is phenyl substituted by a
fluorine. n one enbodi nent, is hydrogen or nethyl. n
wor@sessodi ment, R3 is hydrogen hydroxy or mnetPgi/EPI904/012772
together with R4 forms =0 or =CH . n anot her
enbodi nent, R3 is hydrogen hydroxy or nethyl, or
Inorteageh)dmnelwinis R4 forms =0. n one enbodinment, R4 is
Qﬂﬁﬁ odinent, R5 is phenyl or naphthyl
InoA@%?ﬁona ?y sﬁ%’ Fﬁﬁ?ed by one or two groups sel ected
jromtrifluoronethyl, cyano, alkyl or hal ogen. n one
podi nent, is hydrogen or nmethyl. n one enbodi nent,
i s hydrogen or nmethyl. n one enbodi nent, is which
, hydrogen or C3 . 7 cycl oal kyl (e g cyclopropyl) and r
odi ment IS rogen or al
in wfagn Ron%h?'g?g%m&w gﬁv'eayaag? Gie 0% f@%&m%@'equﬁg{%omefhoxy
enbodi mrent R i s phenyl
plséﬁgg%gﬁttggﬁroﬁplgﬁﬁorlne R and R4 are hydrogen, R3
i s hydrogen, hydroxy or nethyl, or together with R4

In orfefdibadiment, Rﬂﬂ@ﬁ&iW@;ﬁﬂdnﬁllWMﬂfsﬂ@ﬁd 9y oﬁ?bhyﬁo gfiips Selected from
r opti.0 y I

naoff0%; MorBPTLRL, o8l LOnAUNE P URRBIT 5By aReRy @i methoxy)
trifluctoh@thyher, triboaromethory. f | uor| ne atom is hydr ogen,

nmet hyl or cycl opropyl nethyl, and n is 2. n onother

enbodi nent R is phenyl substituted by a fluorine, R
In argther RNbediEnegnf.d Rdg) pirenyReubisgtutgadyo Beoringy dr oxy or

nethyl or together wwith R4 form=0, R5 and R7 are

ol SBSITER, KL DATE R B D11 75 L ot or

|ndependently sel ected fromcyano, nethyl, chlorine,
| I#HQ:%B&%H%B Tl LIRTH BogBh Mok oPHEMREESr toBINRY iRy forms =O or
nocyc | opr opy néchP, gndQﬂbﬁs§§ Eggﬂplegggf th é 4 Torms
=CHgonmpounds of the present invention include:

1-[ (3, 5-Di chl orophenyl ) net hyl ] -3-[4-(4-fl uorophenyl)-4

- pi i,dinyl]-1,5-dihydro-
i e Shuseeiad s BT ABIATRY S4Rp i Riisharahtif jorre =
- met hyl - 4- pi peri di nyl] - ﬂ 5thd:?ygrf42?2p¥{zglozhgﬂels
e
In On}F %ﬁ%éd?mg '(D‘?I‘ll?é T‘g@gglgﬁzd)ro 2I¥|pyr rol - 2-one (Ch‘gl n d
Enanti oner );

In ohe eﬂn@o&hm%npﬂ’ i5 ?)hbmﬂ %P hhﬂﬁh)ﬂ %ﬁ@ﬁe{“y' éub@nt'ﬁf\ecf by Eh® BN groups

| H er1 di nyQ i rrol -2-one ;
selected Ff)ro trifluoro ethyl cyano C1 4alky% Rg/logen

In one embodiment, Rg is hydrogen or methyl.
In one embodiment, Ry is hydrogen or methyl.

In one embodiment, Rg is (CH2)R1g in which Rqg is hydrogen or C3_7 cycloalkyl (e.g
cyclopropyl) and ris O or 1.

In one embodiment, Rg is hydrogen or Cq.4 alkyl optionally substituted by one or two

groups selected from halogen.



1-[ (3- Chl or o- 1- napht hal enyl ) net hyl ] - 3-[ 4- (4-f | uor ophen
yl)-4-piperidinyl]-1,5-di hydro- 2H pyrrol -2-one;
wa2{ofB8496de ( 4- Fl uor ophenyl ) - 4- pi perl di nyl ] - 2- oXPCREB2004/612772
ydro-1 /-pyrrol -1 yl}nethyl)
napht hal enecar boni tr
In ong. qmbqimentyy e smAﬁHEﬂﬁw’f%meMnﬁ R RorndSoprehyrpeen Ra
is hﬂdr@g@ﬁl‘ny@owbﬂ mbiHn, dir litgbtieer 2itly Ry dbrm 2=@0e {Ghai Rg and Ry are

et TOROGEH. SHTB: Ro s BRNAPLASATH RpHGraly pHopuise v one
or twf @ﬂﬁfb@ylh)ieﬁ’mﬂbﬁw séledtyd Frorh, Byard, Pedhiyd-cBlorine, bromine or fluorine
n
atont Ry IS iRty ﬁ]eé*}yés r?{ﬂp)mep et 2 B2 1 uor ophenyl ) -
1- nmet hyl - 4-pi peridinyl]-1,5- dihydro-2H pyrro!-2-one
In oh&ihat RnisdaRidn®reris 1ﬁhenyl subs’ututed by a fluorine, R Rg and R4 are

hydrp@%hiﬁwﬁ ;h)%rqgﬁnhgyé)rgxyp Fﬁyg ether h\M rJ Rz for —40f k@ and Ry

are |n56pd3nbyldrydﬁy21hbg@y|rdrohetﬁyloRg is phenyl or naphthyl optionally substituted by
1-[(3- Chl oro- 1- napht hal enyl ) net hy )1 }$4fluorop
one f Wq - GROLRY | m@ea@rﬁj&n l)d§ﬁl§¥ difraf” c ano, methyl, chlorine bromine or
fluorthetatemo RaHe hydreggn, 2meth: or cyclopropylmethyl and nis 2.
1-[1-(3,5-Di chl orophenyl ) et hyl ]-3-[4-(4-fl uorophenyl) -
1- mSth%l 4-pi peridinyl]-1,5- dihydro-2H pyrrol-2-one
Exarpgjﬁegpﬁ EfamMpPngsy of e preierrt(lqventlon include:
R(3,5-Hich Esoplosryd) tnetiayf 8- -al dloptopbemy)-4-pBefidingi1 B-dibydiorH-
,Io) 2-bng®t hyl - 4-pi peridinyl]- , 5-di hydro-2/
. { [(??éf Ao%aﬁ%%@methaﬂ -3~ [)4/1 -(4- flfowgpﬁwl) -1- mrc)alth -4-p CPerlcf Tyl]éj ’c5)§<
%hyzdr%Z ek &one s - / - pyrr oI 1 -
o Y 1-{3&Bighlprapheay)etidt EHeddubmphenyl)-¢-piperidinyl]-1,5-dihydro-2H-
%J énﬁe@d)rhémgabﬁtme)rat)hyll 3-[4-(4-fl uorODhenyl) 1-nme

. fbﬂ ijd %ﬁhdwal%&ﬁ%eﬁ@l]gyngr@f rdDRER -2 BipHRlinyI]-1,5-
pgrr 6ro henyl ) eth 4-f1 uor ophe

n -

. 1]:[(3‘&1“@0 taphiselingbme iyl [$(Xwﬂu¢r9§|‘r1 SR dihydro-
i}y.gy@@lﬂ-@fe de (Chain Enantioner 1)

. {E (ﬂﬂi Foﬁ:spi ﬁ}nﬁ@gﬁ@ﬁaﬁg\y%@z@amm{m - SyrErHepERsy -

FF ecEl‘Fﬁ "%_ di hydro-2/ /-

s TH1T-@FHBig Omhéﬂﬂkﬂﬁ@fﬂyii Mn@rfhvrqphsnylhéf(pmef'fims'i dptreihyAye-2--
wwqi}mondl(owé:ﬂx ERapyomey|2)di none

. 11-[(E1 kﬂ-ﬁ)(s Ehlodo- Wa@hfﬁafbn?lfdimlp@-téﬁ@wlL)o%;méhillj Biferldinyi]-ve-

)gll rr%l EIORSII di ny 2-" pyrrolidinone
ereoi

1“{ {31 %PLCHJLO(@henvllﬁi%wll?» “HagrituesarbRpyl)-dvrRHy 4Ripaidinyi- oo

dibyhie@Apyridl-piope (Chdinfanpatfomesyinr ol i di none;

o Lihdr(3s- @hlar&hlrfébﬁmhl%ﬁ?/l otieyis[4- (3 oforénl)-uanatplyBapiperidiny(]-
éﬁm' E rJ)l q rrol 1 di none (Di astereol soner 1

« Hpcheos: p%ﬂie ety Pde g porshonyal-mety-Shiarifipu-1.5-
dﬁhxdrp@ffrwrf@yﬂiongr pyrrolidi none

e 1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one (Chain Enantiomer 2);

e 1-[(1R)-1-(3-Chloro-1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-
1,5-dihydro-2H-pyrrol-2-one;

e 4-({3-[4-(4-Fluorophenyl)-1-methyl-4-piperidinyl}-2-oxo-2,5-dihydro-1 H-pyrrol-1-
ylimethyl)-2-naphthalenecarbonitrile;



(D astereoi somer 2 Chain Enantioner 1);

1-[1-(3,5-D chl orophenyl)ethyl]-3-[4-(4-fl uorophenyl) -
wa2@spersddi nyl ] - 2- pyrrol i di none (D astereoi SOMBCT/LP2004/012772

Chal n Enantioner 2);

1-[1- (3, 5-Di chl orophen I)ethI;1 (4f|uoropheny|%
144148 peRickiprophgnyDegyil 3ol (@diflHeiee qrml)a%m@ﬂwbﬂﬁwwwﬂ 1
d4[ aw;gzr&wnbmm h)?drochlorlldf (Ighaln Enang(:merk:] % 2
197 (1-ttofdpRERYH -MékHyt-2-pis&idlmfye, 50
éro é(Hjé’pjrrolﬁé/— %ydro&ﬁornd?ea(bﬁgﬁcﬁér‘wam&h&r 1 le (Enant I omer
14(3-gBlofar - napkinalsnyRetyi-$- rGyrigeiopdmegng-4 (4fgorprpgst-
pﬁpeddmyl H rsedibydrp-22+-pyregptdmel enecar bonitril e (Enanti oner
3 5- chhlorophen methﬁ,‘]] 4 -(4- fluorophenyl) 4—p|per|d|nyl] 2-pyrrolidinone

10[@ 3%|| B Tgpéti g%ﬂ&ﬂ@;ﬁg ThaPRReBEF ol

qn@ f-aS re0|somer

16[<13)bﬂ6(399ﬂ10(0[-13-n[aldhthalelﬁyl)ﬂaﬁwdi@a[ér@%fmombermé)“iminwld]nyﬂ%x
p?rrghdpwr{eol i di nyl }net hyl ) -2- napht hal enecarbonitrile

7[17_'3?% b.@ﬁ’gFo f\égil)f y J :H4 -(4- flé,lorﬁghenysl) -4- pllgerldeIPYl&Z r.;yrljolldmone
(Q|a§te'5§g|§qﬂ1qrd1 ')}" FRYAMEL: ﬁht hal enecarbonitrile
135t Dichterophpnyl)ethyl]-3- [4 (4—f|uorop enyl)-4-piperidinyl]-2-pyrrolidinone

(Biaktererisorder(d Ghiid Endntidnie@rigphenyl ) - 4- pi peri di nyl ] - 2- ox
0%1(3%.%%&5?; exydéa%m@tz:lm%ruorb@ﬁ@ﬁm BRRRGHPEDLSYHdi@none
aﬁ %S‘H‘%rh P%‘ ’ﬂ%ft%%w] 3-[ 4- (4-fl uor ophenyl ) -1

1-lrhe ]@ﬂ)mmﬂmgﬁl@nyl tqu 4 A-TyorapheMmik-4reiperidinyI]-2-pyrrolidinone
(ﬂ)te{sﬂefeé@s@\ércz(‘)hélnmahhdméreﬂ)yl yethyl]-3-[4-(4-fluorophe
4!3 E'mﬁb.ggﬁ%ymw he*hﬂ %Jgﬁ‘,;;f Opr%g@r&.hyl}#mémwz-
Jegar { g heny|
Foaropbedr BIPﬁW']W'lz? % rrwr$m$p§x$@“° jgehenyt)-
r(aahmateeeearbemm (EhaGtiether Znant i oner 1)
71Flhéro(-43({§ B g hleropriisnd-piséiiiy]- 230>Eo41—¢3§1rrélldm)ilpﬁé’tﬁy1y-129
[éYlleca bBhift { E—g"a brha pyrrol i di none
%F'P@Lfoc‘k({é%ﬁ(‘gﬂrlwsmﬁy‘p eI ES{or T pirecimv sy )
nephtbalepecarbpnipsie (Enanwrpele) pyrrolidi none
. ﬁU@ﬁiﬁ({SQ&-‘W—ﬂB@m&héﬂWLMpiEﬁmfﬁy'l]cme)[o-Q—byrrelidi nyl}methyl)-2-
b pipeaite ﬁ? o
L et T g s
TIBPM@'%IBW@QWHH%@@HWW%T)WI] 3-[ 4- (4-fl uorophenyl)-1
+=[(®6iDithIdropheey nditimyjH3-142(4-fluprapbend)- hrorethy(-Brpiperiding)-2-

‘} m"dmor:)gf) [;P &Etﬁ%e Ryg—%t-[g. L1f;lflu$rohﬁe f? 1‘ %‘%ﬂﬁgﬂ{ﬁh@ﬁeﬁldmy}] -2-

rohdmone stereoisomer 2 Chain nantlomer
1- [1 -(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1- methyl -4-piperidinyi]-2-
pyrrolidinone (Diastereoisomer 1 Chain Enantiomer 1),
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diastereoisomer 2 Chain Enantiomer 1);
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diastereoisomer 1 Chain Enantiomer 2);
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diastereoisomer 2 Chain Enantiomer 2);
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4- ({3-[4-(4-Fl uorophenyl)-1-nmethyl -4-pi peridinyl]-2-o0x
o-1-pyrrolidinyl}nethyl)-2- naphthal enecarbonitrile
w@ Evantdeoner 1) ; PCT/EP2004/012772
4 ({3 [ 4-(4- Fluorophenyl) 1- nethyl 4- pi peridinyl]-2-o0x
yrrolldlnY yl) - ﬁ halenecarbonltrlhg
. 1([@151&|¢mﬁmph )methyl] 3 [4 -(4 fluorop enyl)-1-methyl-4-piperidinyl

?rrarduwr@-(ﬁnén{]tﬁmﬁeqr -10;4- f | uor ophenyl ) - 1- net hyl - 4- pi peri di
o 10 é]6'D?rcr@é(t@pﬂerﬁl)‘)Frfemyl]@'—[m(h—}l[l&%bhé’ﬁy) =1- meth)y_l -4-piperidinyl]-2-

pgrrll |tr|Ie(Enant|orrer 2

o IngPA-pt 6’5&6'101’ E;E»Bmig{ylhu%p% Ii?)oxo 1 pyrp |d1nyl}r%el%ﬁ5 bdl
n2phthplenbedrbomtrie (foantiondrd);
o 44k 41%! “Prubr ﬁ§n3[|)41 ('n%ﬂfyi m@lpéﬂbmzutb)oxéﬂmﬁyrmﬁﬂm'}l}rnéﬂhy!y-'a;li
PRS

Bk S (e htﬁ’drﬁl%f et hyl)

na oni e

* TeFlpiget- 632{5 oo DR BRI PgT Al arap -
Zanyaqmlmlene@amymle namtigpen 26t hyl ) -

. 62FIUana>h4 3l eneaasropianyh)i1kaethidrapipeddiry(]-2-oxo-1-pyrrolidinylrmethyl)-

i%cgmog[t Qhenyl ymethyl ]-3-[4-(4-fl uorophenyl )-1

P T wa?{w' Dol Sy B AR rmgty)-
Ienmcprl@@ﬁnlg,(ﬁyqqtlorgec
. Mélt;me ({8+jé-(4-filberdplignyt)d- rﬁé’myl—@plpendim;ﬂ]—bmo 1epyrr@lidinyl}methyl)-
dcaflonitrild pEeiambersal t (e. 9 hydrochl ori de,

SoRbnSivhh Bt Pl @ RBlopRE RS oty

¢ ct@gt ?h?rﬁgh?rg&)&e}fﬂer@o(ff E’LX\) ﬁy g%[@{l]e COH!SOUII]](]é_I-
RyfrolendSideent i nventi on i ncl ude

o 1HKB,6dNichI@ophem)ositieiyd-[ird fluptophgnyl)41-methyl-denipgsidinyiHsy-- 4

mé’thﬂ@i(ehQHrBLHfh dro2Hlp Mﬂ’-QQm%/ - pyrrol -2-one;
ora pﬁ%&%ﬁut@a&h[ﬁ%:egggm (ig hy\é clﬁh@ ?o Eyarat(l-:-J o %Rra?en%r solvate

or arhepyibubr &ystakine forms thereof.
1-[1- (3, 5-Dichl orophenyl ) et hyl ] - 3-[4-(4-fl uorophenyl) -
4- pi peridinyl]-1,5-di hydro-2Hpyrrol - 2-one (Chain
Exargplas of themon)pounds of the present invention include:

. 11f(3 Gmhlamgaem)lnwugﬁ]as Ff(phmbaipaewn)%tmhamga} -f &~didycli > +2H-
pi peri di ny ,
rral - 2-
. <‘€¥ gh'eroeﬁ% BreUBRRGH ¢ SbRPn e el PR A -
dihyeee- %pyilmbﬁﬁé'ﬁ dinyl]-1 ,5- dihydro-2/
o 1-Fp{B3-DichRraprenyIfeiia]Rs- En(&rfhxomnhen)]l)-4 -piperidinyl]-1,5-dihydro-2H-
;TJ{nbil-zfo%e Jchhip nan@phany ) et hyl] - 3-[ 4- (4-fl uorophenyl) -
SRR gﬁn‘realp%?%lni:)e%yl]% (A0 B QRPN i iy 295
s[d(fqﬂ -AYIMEE2@RPor 0- 1- napht hal enyl ) et hyl ] - 3-[ 4- (4-fl uo
e T ﬂp@dﬁ%plchlolepmnmdthw]ﬂb[ﬂérﬂL@raghlepyl) 1 methyl -4-piperidinyl}-1,5-
dilydib-RyAsyRrokbEdme(CRAIn Engimer 1);
¢ 1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1 , 5-
dihydro-2H-pyrrol-2-one (Chain Enantiomer 2);
¢ 1-[(1R)-1-(3-Chloro-1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-
1,5-dihydro-2H-pyrrol-2-one;
o  4-({3-[4-(4-Fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-2,5-dihydro-1H-pyrrol-1-
yl}methyl)-2-naphthalenecarbonitrile;
and phamaceutically acceptable salts (e.g hydrochloride, fumarate or citrate) and solvates

or amorphous or crystalline forms thereof.
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4- ({3-[4-(4-Fl uorophenyl)-1-nmethyl -4-pi peridinyl]-2-o0x
0-2,5-di hydro-1 /-/p- yrrol - -

wQ kdoswideyd ) - 2- napht hal enecarbonitrile; and PCT/EP2004/012772
phamaceutically acceptable salts (e.g hydrochl oride,
fumarate or citrate) and sol vates or anorphous or
crystalline forns thereof. 11Specific conpounds of the

Speciff%\/?)@dgﬂ%ljsaﬁﬁhe mVﬁntlon et hyl ] 4- (4 fl uor oPhe )5
1= [tﬁe@ﬂ}qmatorme@élamaﬁhmﬁ][*ﬁ QUOFQP'HW Jol-pethylt-pret @”Qﬁé
d},yg,(@gﬁ rgltﬂ g,{é)phenyl )nmet hyi]-3-[4-(4-fluorophenyl)-1

. 1?‘[@? g{\gclm_lqu;?iifg%me hypf 3- [4 ](4 ﬁuorophé/ny'i o ZH’&@H plpeng nﬁf? 5-
dinybfc328-plrelrd-ornopyuroghigricet hyl | - 3- [ 4- (4-f | uor ophenyl ) -1
. #[ﬁg:l?%(ihéqrogne%yr)mg hO¥- 31[4 44 ﬁuorgbl’?é(r%ﬁ)of YA beridn e 5-
dihyp(B25-piireld-onepihenste) net hyl ] - 3-[ 4- (4-f | uor ophenyl ) -1
. ff:e!') 'ﬁf&h‘lo‘]‘oé’rﬂe‘?}?f)hgfhm{{ |31[4 J(4 Auor@bh) W—%ﬁtr{?[hﬂp@enainﬂ]lﬂ? 5-

forns thereof e conpounds
dd)”fyde'l%HWMV@'rﬁ'Pf@ﬁ}C'H?@ ant agoni sts of tachykinin

or cfy@@ﬁ[ﬁb%rﬁqsthé}ﬁbwdl ng substance P and ot her
neuroki nins, both in vitro and in vivo and are thus of

use in the treatnent of conditions nedi ated by
The todedpokings 18, thé nialerdion garsubstbgorusts Pofatathgjkihier receptors, including

subsg%\;ér?qgiaﬂé Wrer -E%ﬁrt?%tmrﬁ' Pétth%q”t?o %ﬁdmﬂ YivefanB &Rt flRSof (Rtin the

conmon “car
treat(rent -ok- @ngitipas) - m@dlawlztyy tapiinise 'agthi'%l%ﬂbﬁﬁ@{)@ﬁ Ve ndp other
neurbifinBhysi ol ogy of both |ower and advanced |ifeforns. n
manmal i an lifefornms the main tachykinins are subtance
P (SP), Neurokinin A (NKA) and Neurokinin B (NKB)
TacHRinflR @6ta &milyesfr sEptiass that tshae ardmmean carbohyl-&minal sequence

(Phe&{&(H Lﬁglgqe&—%%@klla}eyfr% gﬁ%vgf qﬁ{{élk{&#g %%hgq&%%y of_Itﬁ)th lower and
adv%ye@dafetﬁcﬁmisabhytammdanrh&fema)ﬂ@ mainetableininsdaiet subtange P (SP),

Neu%ﬁw @gﬁkg\gf k! R ﬁng Vr\ﬂ'gc% (NKB) (\Mﬁ@h ef & rn'eUrgn)craﬁé]ﬁltters and

errin are istrib

neurpmodulgtmtlvlammaé@ma@yklﬁ@ﬁvraax qocNQ)J Fﬂjﬂ}fepﬁtb%}yaiology of a

numB& FFPfnahiide@Bes. Particul arly the conpounds of the
of the rec t.or

Thre oHBBLAITRITR SRR oy PERD SN b EYE N prgferring)
NKZG(N}@Ed)refe]tcnitmg&) a2 INKD (’NKB-pEHf@hag)sWhlnhldU% N\mety ?lﬁtnbute? throughout
the qelipFiedsToNST PR pEbat AR REE e ea by Selective©

i nhibition of the serotonin reuptake transporter

Paﬁ@g@rﬂ? ';]Héér %Dﬁgﬁbﬁn& Bans Ve ste ShidgbRisR G HRMKE Ry@pior.on

activity as tachykinin antagonists,
i ncl udi ng substance P and ot her neur oki nins, and as

The 88Mb8unds d¥a@id presértiinvention also have activity as selective serotonin reuptake
inhibitors (hereinafter referred to as SSRIs) and are thus of use in the treatment of
conditions mediated by selective inhibition of the serotonin reuptake transporter protein.

Thus, the compounds of the present invention combine dual activity as tachykinin
antagonists, including substance P and other neurokinins, and as SSRIs. In particular,
the compounds of the invention combine dual activity as NK1 receptor antagonists and as
SSRis.
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t he compounds of the invention conbine dual activity
as NK1 receptor antagonists and as SSRIs. 12-receptor
whrevdiossgo@f fi nity has been determ ned in vitroPCHEPR2004/012772
binding Scintillation proximty assay (SPA) by
measuri ng the conpounds' ability to displace
[ 1251 ] Tyr8- Substance P (SP) from reconbi nant human NK
NK11‘"@@QH§Q"O b@dmabﬂﬂyit}e%ps dzeaddetern@hed ds evitra s tee bindingr peintillation

proxf e e PR e ERBIT P aarPo ST SEUY 4P iy 3 1Tyre-

Subﬁa@crenﬁqsl:) frdfh6reddrBin3AtSumaP RK) -re@ptars Isyablypetpredsegnie Chinese
Leadseeker WGA- SPA beads (Amersham Bi osci ences) were
Hamgiex vaiy {BHOR Rl membranesspriepargd by ausingeatnediication obthef method

descﬁg%?l t())"’/B%ttlane\ssé!yalgi\F£D% K%m% 1516%'1'45 ?ﬁ% i?g\f Briefly,

polystranen sadgeeked¥Gpt SR/ Beats (/’e@erﬁmm:ano amge@swqr@ rauxed)vwﬂh cell
men#dﬂﬁn g%%éaf‘ar}n%bﬁéﬁa‘%@d“&/ Q??g\:v&?rﬂ) Xbo%?‘ff@ 56w T"ﬁé gH 7.8,
fter 3

I nal concentrati o not

75 miyl NaCGhs4 i &l 2, InmBhEP EA, 0.08% Ghang/ ﬂréﬁMlWﬁF)c oTr’f’;@I rgbxture was
plac%\?%sl ﬁﬁ'd\%d rﬁj‘c’esa{édalf%\iﬁg&gggﬁ%ﬂ/oﬂ dﬁﬁ %d co plex before

Tyr8 st ance
BSA{Wamhasdricle 2 ﬁnalrc@nb@ﬁ@Alﬁ@@Bﬂ%weA&@rqﬂoéb@rﬁOt mlnatefsu lmbatlon on

ice, Bf6 ﬂd g‘lb?éheof:orﬁ pléx Wis ﬁlgwe cff\méc—,h%n? esﬁgb%\lrtﬁ% i 244/ Couffer.

was t I spensed to eac

[*IIBgg- S/@Stanse atPe (@208 CilmmelonPetingImers- dva§péh®édad¢ed to the
bea%@@bréﬂéec&hﬂéﬁ%meé anéh%hc%ﬁﬁ‘ét%‘ﬁ &n@i 4erN/|3e%O ul of the resulting

centrifuged at hours i ncubati on
Mixtrg oas éh@bldﬁpaﬁ%ewq ﬁa@hd\r@i“n@f NF'E@” VAN e s3& ewell plate WIth 1 ul

comB&Md! prEUEeniey |n2DIWS@) afh@pl’é%@ e thEp éﬁl@djahd" pM%@‘é’eHﬁflfuged
PRl

I mager ( PerKki nEl ma\r%é'i mnutes wt
at 1440 ey . Afteild bpurs disu thnlaZSqurWep%ast wﬁh éhaknm ﬁ'@ﬁ Plgtes were

centﬁﬁ&rgnM(forréE RRPLPY éf’OO’Vﬁﬁn %ﬁ@%e@@réﬂy mt\hgwl'h? %Qééro(?’eﬂ{mElmer) for 5

nescent Ssi g}ia | C val Hes of each ound
mmuﬂ%ﬁ Wit §d 8-ney fil !md%tilmitofé ler&ﬁmQﬁﬁancmﬁ inding to bll:imr@ceptors
s were c Icu ted usin the
was [n1 eﬁjﬁé thﬁJE)esdtug o(pe UHEQeéFﬁf,‘t %pa]l 50g ea&ﬁ,sa?feeach compound
wereectqziennmecﬂby arot1-paptr @sémitlah||Mﬁb|tm‘ﬂp.ameldspKof/aIUd§Bewere calculated
has_.al so

o ey " fEi

using ke e o R P T S8 G RGE oo T BTty at  on
techni ques by neasuring the corrpounds ability to

For (g5l ePhpadBa R Bucstieh e RsPEAte Pl ALY pas aiso

beerg%férrhﬁ?%@ ﬁ}b‘%&% UQF] eédrwenﬁdngﬂ'ﬂﬂraﬁgngﬁtbg}?wﬁ\%g B?%@és‘ﬂ?‘ﬁhg the

com@oqm!% IQK{)’ @ Q'Sﬁﬁpf - %B%f@a?ﬁzé-’ BP( ﬁGU‘S@Cembfﬁ@ﬁt human NK1

ool LSR8 L 5] P TRUABEORL B ORI, AR ey

ligangr !mndaegembsapenfwnmd_tlarmérmlt oir 80 fnovl HEPES npld nd4 vvamtam:ng 3 mM
ncELE888, B 4 e Al 00 oORDARLEE! Lot R Wgrpam. 2
menibPAeESO IS catertratfm1di Bocdo idie, taptiahe RishEbABounds. The incubation
proceeded at room temperature for 40 min and was stopped by filtration. Non-specific
binding was determined using excess of substance P (1 M) and represents about 6-10%
of the total binding.

Compounds of the invention were further characterised in a functional assay using FLIPR

technology for the determination of their effect to inhibit the intracellular calcium increase
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Compounds of the invention were further characterised

in a functional assay using FLIPR technol ogy for the
wa@ledosngtepat i on of their effect to inhibit the PCI/EP2004/012772

intracel lular cal ciumincrease 13i nduced by SP in both

nafHTBY-DH EHOGRLL BB MNP S5 o d RSt wit

NKﬂ"B&cﬁMéﬁﬂﬂﬁd Briefi§8 forebk c@lsﬁ\lvé\lﬂ?veﬂ@ SocdBg :mba& el Greiner bio-one
cul ture medium (DVEM with 10% FBS), incubated

plateinezuliughnedinmCOMEM wii7 10% FBS3), hmubatewmnlgbt ing;O24 84 37°C. For

hum%}éll &\ﬁogar?e'}@m%: anﬁ%t glg.lsglgarh%e W?ﬁn gdeeEl anth cells

befoes |p|a$|ng\leAf@er| mﬁamngwehn@mnmp ba&mv&eqaé@ewmm rRYiopREMIC calcium

30
indigglarrealo st e ARG Bavisa 1o\ e LT Be K rglanced satts
W|thI21(DCrHM8H@;§st) An&{uBhted Th €004t F7OC T80 @hutekOU bR assay buffer

buf f er anced salts wt
(Harks, BAAToRY S B0 JoHe BRbesy: Potfanie. JRmSntancaR&Atons  of
compb@rrusaddedhéro abb&d eelthe cby fcﬁ‘tnéﬁdﬂﬁh”r K1) rﬁsrmpméé &Scubation at 37°C.
I N

at 37 Fi naII 10ul
Finaljy 10 e T PV R UTet Beptiie Aol SAoVe B0 o thggpls and
fluor%b&&fc@sﬁ@m&eécﬂ @nah ITLW s@@teﬂn FLLCE‘UR v‘éhﬂ%&&fﬂ edcﬁ5§bmpound were

of each e determ ned, by an
detel R DU bk B DRUR RN SHAE- S0 BRSO BT fiacaniagonist (K
valuanéragﬂgl\iﬂlue()fwiﬁ cailulsged fropK pYedaie)y Was Caahg-Phalofidequation or
ok f% Cg E%/s Cheng- Prusof f equation or cal cul ated
Cac'f?% ChPPY %“‘?315&?& s. SERT binding affinity has been
deternmined in V|tro by t he conpounds' ability to

SEF&EWEQH% @g[mty_-&as tbﬁgn {?gﬁqgé ?rg gltgrfsa %ynthé ;g%}éﬁgnds ability to displace

[® H]-@:ﬁﬁl@[ﬁrﬁtnr fbMORSEIRTQ1 ZBKnddiomembrinesi Fat &y amd(r@4reactlon a final

condRehER & GFE MBS el Bt 32 £ il chrvahan e inibaie it

3- 5ugﬂﬁICcEfrUeﬂ ahdrarané 4ng L ESTHPAINIAD bRGEEES at Biffdktdl ic6AdeRitrations (7

congairtan PaiRse 5 AUIcaS muarit 55 HCb GHb 2. Garinngrio mNact 5

mM Keampmaggﬁllqﬂ%rnﬁwmedsé@blc beP m@r@btl&ﬂﬁaiﬂﬁfmd for 120 min
ated thro ni filter (pre-soaked in
at 2358 1 5 TELA N0 CEVR LB Pt PO OB Tod HeIg & Cel
Harviestdr QTbﬁﬁac?dQ@ﬁhllb@orEﬁ@iB vidd h@deR0ioSefth Mtk s?ot and radloactlwty
r adi oactlwt was determ ned using a scintil

was dstaiiruted (L’\Sdi“pﬁt:ﬁlﬁ‘ftnt"dﬁ-’dﬁe eRHREFY (an&@ugb(?@ck@rs))bNﬁaTSﬁgc'wandlng

was detefiniied e BindgSparexdtine QXRIN)Ehd(rbBre¥bnt8 MbolEREFSEMNHE total bindi
about 2- S%HC??pthe lto?al b)ln |rnB Cg eto tion ot binding.

Con@gﬁ RErEnets wers sanduciag Wt'f‘ Hiu&!ﬁﬁtqa é:{g@qgmmatlon for each point.

Msatﬂi@ﬂ egdTiwaed ipaBkddel waaalRe®ab Ndlabdvhtat $i8 lesriieiinen %1%@6@ ICso
used tocila orate the coggetltlon bi ndi ng dat a.

ValUgE VEECARUP e LR UBIBS {1 GRendiRRSgt epation and by sing he Ko

of [° Qéllpr’é’w@&éﬁmlﬁéﬁhﬁ@e@é\'aﬂﬁéi(p@ﬁm@ﬁlsn9 the K of [
P@@I opram rmned in separate experinments.

For AP B Beniv thejd¥Ritophactivieof fei qsmwpds at the

humaﬁ%bwtdrm; Qﬁnéd&ﬁeﬁ (H]ES @betg Htétehﬁiﬁéﬂ a@ﬁfr@tl,@tﬁigrborcme LLCPK
e s been determned in vitro usin

celis (A ERE LS EBbtersir %ﬂ\(f?vrbe TR R EhGPBur bie Geleriave been

plateidhento elel| pRIEET (1000BKdelis/Hes). OxHdr 4nAY &S @ave been washed in

uptake buffer (Hank's balanced salt solution + 20 mM Hepes) and pre-incubated for 10

minutes at 30°C with 50 pl of buffer containing the test compounds. 50 i of 50 nM [°H]
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pl ated onto 96-well plates (10000 cells/well). After

24 hr, cells have been washed i n uptake buffer (Hank's
whadoanewoo salt solution + 20 mM Hepes) and PCT/EP2004/012772

pre-incubated for 10 minutes at 30C with 50 m of

Seroﬁ# r{lﬁ’gslél bitidH {?%af_#cfncteﬁ étlo%ogﬁq'w‘ﬂﬁ-l] R2ATMAe B Mided and ‘

on n ut1 on concent ration:
platewama/b[eemﬂncabam fdwévmlrb@téW@ddwmgawdCpr%llsé@k%W eadintehelled 5-

HT. A%)gr:égﬁ%% éé?utgz %H.Fnragéd a/;\%shlrf%fHen&llW|t‘Flrbo“l@Buf?ertr%§ Qeiiinated

the sol ution and
the umig@ied | Thenamhintgoft tadicastives Svil'k ncomatatd fip dhe 1gglis has then been

meaéﬁé%g%(ﬂﬁ%é@%c L& ﬁozﬁghﬂﬁréﬁﬂgtonfg thé%@'l@éﬂffb‘ﬂe&&n%’cﬂgrplate in

ora been neasured
the TapdCountt Tee dathhave |baeh digitatic Riogessedi tp @btairy therrlesd \r?éJeS of the
d reading the plate in the Top Count. The data

Uptalﬁeenhﬁg@gn digitally processed to obtain the pl C val ues

of the uptake inhibitors. The action of the conpounds

of .t he_ invention C r d [
The S5 5y SRR ot 1B, aul RSP NOChRER B HRUBP rooni
transpbitéBhayBe th%rmfﬁb(sﬂ%y ubihg c@h\kdnltlbryalfaﬂmﬁnl Rsbdats. t he

Thus, ‘ﬁ%e%n‘?cg 1S BHlG 2k REURY ‘PéEe'BtJr ﬂ"f\ﬂi%’?%?;o%nlﬂ‘@ﬁnsq)%Héf Wh&'88termined
Using t I SO

gur nea p|g ation calls nodel
using}lﬂrmcgthibmlplbypuaesmlaymhcalls?sgdﬂhab deRethed MOR&tiaho, Psychol Rep.,

' iS4 I y, 2000. The
197%% t%' a”é?‘%wémg [{?ﬁ(ﬂg@g the adm ni stration
The @ﬂtl-anm@mﬁmww @M@Oﬁ@llbwd,h@ @dm*fést@’ﬁlvérﬁf iSofPreRayngeccording to the

inversiRADRSA MRt @é’néﬂktﬁat&% iﬂet'hg dderlﬁp%cfi’él |ht€Fa%E|@|¢tnhdéi€I @Q&ng to the
according to the netho

methog glepeIvad by Chigeta b (Cheaard D&% oot o8 LS, Bheich 915: 170-

175)175) . Conpounds of the invention are useful in the
treatnment of CNS di sorders and psychotic disorders, in

comfiidscd B ryPallCarkr BRATT Ine bt REEDTERP diordsrs apg povenotic
diso@iersyl éd pamdulamm thattreathemtest preendidn tod deﬁ)reagm)statees and/or in the
woathgE phiidh BP0 RBL BT . Didr s sl fE o enta
Disofdeas@Si)c at ieditiobi et bgsAmetitar Ssydiiaric (AsbCBetldp) angl/or _natlonal
cied gt 8L BT 0, LS R o Fehibrers
mentibreddiesein mrdcantdreplatedfasqrart didhd present inepbars eNurnbérs\in brackets
after tﬁ%ﬁsetﬁ 818%%6%3)' Eb ' f ' ;“tgmeoéganst%ﬂ%gtlér{]%o%é% ID\éM Wt hin the

I'nv term psychotic
di sorder i ncl udes Schl zophreni a i ncludi ng the subtypes

Par,anoi d, Typ 9 S 5
W'thE'atﬂ%ﬁ ocﬁanEe ¥ )PE {ht% gge%gﬁs |Hﬁﬁ@5f?a{eﬁr eg %682:@%9 d|§19aer includes
Schig@Bisertd) inalndinéRethied sabtyfgsn P ar@88d 6'0)pe wﬁﬁmpmlwgamsed Type
i soRder (295, 40), hi ye S (
os LA 34 e SO BT e e (8 n Rl o
(295We$clﬂhiph-ncﬁma1 DBoster ¢295. A(CaQScmz)oaffactlvalesxgdeMé% 70) including
L I . .
the gx@/eeggpgg ;g??/h%y F?épeesglvg'ﬁ[b ?’%g’é’-l‘%ﬁf é&%}r{ﬁ%@ay OImcludmg
the Shistppes fEiretdm'ﬁypeTyﬁl efardipsehdype; Biadausddiypd, 2B6rsegytory Type,
Somatic Type, Mixed Type and Unspecified Type; Brief Psychotic Disorder (298.8);
Shared Psychotic Disorder (297.3); Psychotic Disorder Due to a General Medical
Condition including the subtypes With Delusions and With Hallucinations; Substance-
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Shared Psychotic Disorder (297.3); Psychotic D sorder

Due to a General Medical Condition including the
waeawsppes0 Wt h Del usi ons and Wth Hal |l uci nat i oPGT/EP2004/012772

Subst ance- 15I nduced Psychotl c Disorder including the

Induc?q%ﬂ’é&%atéc{WD% ?rzlg ngbg@giﬁ@ﬁ] ﬁfﬂsgo&s. d(6293§b and With
Hanu@tna%rw (283. Szﬁ@hﬁ Peybr(oae&léb)rderm oaww-a Spedifiet 208.9):

e A5 b A U Sl RS G) Efloe RS Epioce

MixePe BpRo8e Vandi B!deﬁémcl Eplsode; ngjémaqessrveDé.‘pscsdsnsvmcludmg Major

Deprgsi%?p: g)go’r%t t %gm éssoo de('r(’;]o ég%%iﬁs%gb%%?de\ﬁ\lot Otherwise

Spedﬁie‘ao(&ﬂab S BipoidruDisogdié pntladingi Bipolderl, DBopter,aBiddlar |l Disorder

(Recwﬁrgnl&a P E&%g%&%?gfls%@é%wggﬂ)&)g@%h\éeﬁpy%dgg)u&@g\rggérbyclothymlc

Dlso(c@msdﬁ)s)amm Bipptalr mus@usmNdeotmwusasmms q29p80); fQteer Mood

DISO%&S tnglu)ginggq ocge? Eéseo%g gé?qeéqi l\?‘%?? é%é%%&\ﬁg C(?Qﬁ gg)r which

inclutl s thed esbty s W.ltht Dpsresdid FeBepese Sithy Mafee ddepressivevikehEpisode,

o PSR 3005 SO el 55 orer

(incldirts thedsubgypeh aVigu DeyiessivéFehtuResp Mathsiasic Featwes and WlthhMlxed

FeatyiEaFuiLiIoND PRer R Na! CHepsh HoBtict KBSy ity

di sorders including Social Anxiety Di sorder, Pani c

sy Ao ASBEGRIS S Ty DA Papk B8 o, per

D|somwbmgo(aﬁaﬁbuagthhoml bitkitorg oﬂweaevabmspemrﬁ(ﬁowz) T$pasific Phobia

ool Ry SRR RS 1o PR ARp  Blccion-

ln;urQ%erﬁlwaMSWpeeandlmme Jype), Bt RobE3(BIM)3), Obsessive-
tt "8 /
PR TR T ING L

Diso(@0(302,8), BsnéralizedDAagietyeDisDrort(80@ 0% nemddty NBighrdal Due to a

Condjtio 293. 8 nge- [ ' E R i
cengiah WPl pP g s kb BPREPTTLLEES AL ERRPE Sf Andety
DisofdBrNot Otiserwise tSpecifiad €300.@0): are al so useful in the

treatnment of Sleep disorders including primry sleep

di sorders such as Dyssommi as such as Prinmary | nsomnia

Con{p30id«Aa) the Rivientiory atdyaiss ssefui ia 18 0Fatmént oNBleep dispeders including

t hi Rel 7
i G5 RA T S LS T PSPz prmary
Hyp&isbmBlah0owi4dy I@@eoﬁebsye(disé'(n,()lzre@ﬂ)lng Beiatmi_r $lespdeiporders (780.59),
o 3T ATy HEn SR LT o sl g’?@"g%%é&”‘?e
(307S47e;epmb+y1 Blge;ﬁ)lcﬁsurdha’s £ue0 7agt BarasochnRar a:nblrms a\hgkn‘.mare Disorder
f 0 7
(307% ﬁ%r ﬁ‘lt a 'Sﬂ g 530472 Qeh Igg&#gﬁ %? %f %J and
Parasoatnize NoveDthatwit® spedédied (@07.442) Skap Dlypreie&worﬂﬂlaed to Another
Related ta An t ' ..
e 58 848755 e BB SRR A i 2) and
Hyp&sbsinian Belatetd tec ddotbiee dylerilsBisdeser i(8@1.4/)i §dpaphBisorder Due to a
General Medical Condition; and Substance-Induced Sleep Disorder including the

subtypes Insomnia Type, Hypersomnia Type, Parasomnia Type and Mixed Type.
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subtypes I nsomi a Type, Hypersomia Type, Parasomi a
Type and M xed Type. 16Conpounds of the invention nay
wheooalswousef ul in the treatnment of Substance-PEl/aPB®A4/012772
di sorders including Subst ance Use Disorders such as
dence st an

Subst Cr
compa2 5 S RADT RS, SRR BB R AR o LBl EREStc
disorti&lsOMafingd NSutithisieanise \Wisdrderawalich Sebs Babsianden ddenetidence,

suo g ! Bk MRS AL s sun s

Subs&mtlﬁmaeatidid BueetaRsy Witbntirawle &mstjmce -Induced Delirium, Substance-

Indu%gﬁl e%‘rglg ey o&g&fe%tlggggqb%@ q’ﬁ‘@ﬁ%‘g d?%ésﬁ%@% Arﬂg&‘ﬁ%d Disorder,
Subdyfetingiided rPsySubmi Bisoriel nsmu;smhcsumem Moodi Bisosdet, Substance-
ncub) HERRBOBER RS, SUFARS GRLEESEB, PYAREERS, Supstancernces
SleerS\|D3§dTl@ér drpdalienogeh %Bsnﬁmh Pe@bemlanDl,%rdele(FdﬁDlBaG@) Alcohol-

ol koo Bk Vol Fe WA Bheo (s05.00.

Alcoiitihdkiasen @eBioo), ukitohal Withdiawah (281ekl ) Palcehd tlintogication Delirium,

o GOREY | UG58, B TSR, Mook e

Persiting AainebirdDisertek/baidordi- Bmiudeﬂ PsyshotihDisotded uslechahindueey Mood

f I
DisoRleh Mol LR ey Sier AT Rt S A usf e cono
Indubed S@ebamwﬂer speé gilddhedRé¢laRd . Disordamplot Cdimirwise( Specified (291.9);
heta ne-Li ke).- Rel at.e i, SOr der h :
BT RS BR8] Bl N 8y g, dumonetamine
Depémcaczm.m)pmpm:mmelmma (808 7@ nAHREBEaB®)e, Intoxication (292.89),
het anj,ne, Wth I (292, 0). '
et RS S SRERT PRI, APl AERUEHAT. Wiy, frpereomine
InduBb oPslehoticAMiibetiani Amphetdmiredinibat et daisorder, Amphetamme-
naoBERTSRA T55er B RS ARILE yBe o5, Dugtcten fpprtomine
Indubéd! 8teh ﬂmr&mMmheMnd\prmchmlsmedeReNait Btherwise Specified
t, & herwi se Speci_f 9 f i :
(292%& %ﬁam '\g%'?{?gr 159 3@ fgl ne&? ﬁ%@%('?%t'a {)3‘:?5%)’ Caffeine-
InduC8d SARKoty Dw‘ofcmrneCaffahthﬂmadce@nﬂleeg/ I]Dssrldedear;d Caffeine-Related
Disoﬁe&&fe@ gﬁhéﬁg/?s%gpf% 229%)? g“raﬁgéb dé Eg@%g)gb%r&cﬂtaes%annabls
DepEiadunebi 30Rc30)t eChrbiabisr dbuse s(306.28% Cannalfis s IrnBuieatiden (292.89),
Q4. 30)., .Ca bi s use.. ;
canfaiolaiGh Ha0urs PR AHe T acb e B Rler Spmnapigincuces
Anxieanmidoréer] add cednidyssRelbied Dmm‘edeNpt Cihemiises Sne@tlﬁleéd(ZQZ 9);
AnXi er an
Cocwﬁgﬁa{@g @B%r Pk SHC f@zeg?alr?ec?e grﬁg g%ﬁgfd[)j glne Abuse
(305360)hC6¢air@mm>dtQt@e (292, @odaBMNRIG)drawﬁld@SR &1 O&j@as\e Intoxication
.(.305. Q0) .. n |

ool S abn 50558 PRI SBehZ R oo Do,
Coctinedndueet nduxiety Misarbet i Codairssindeced @m@nalné}ylsmu@u Cocaine-

Di sQr de n e .
oo 0 RSP EE Bl SheRi Spocne 2oz
Hall&tiesgeniRalateder Dsndie@oc aiicte- Rel altialticiDiogen ddPepaptence (304 50)
oGS s BR 558 S0 el iRl b poasen B thon Priing
Perception Disorder (Flashbacks) (292 89), Hallucmogen Intoxication  Delirium,
Hallucinogen-Induced Psychotic Disorder, Hallucinogen-Induced Mood Disorder,
Hallucinogen-Induced Anxiety Disorder and Hallucinogen-Related Disorder Not Otherwise
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Hal | uci nogen Abuse (305.30), Hallucinogen Intoxication
(292.89), Hallucinogen Persisting Perception D sorder

w@ Foasksacks) (292.89), Halluci nogen | ntoxi catPONEP2004/012772
Delirium Hallucinogen-Induced Psychotic D sorder,

soelid VBSOS DU, 10 B SOLUE s v epencence (00400

Inhalai?l |Nb0fs?qgem9@ggm&ht IDhﬁ)&TcdﬁFn (\'Eﬁltz.gg)hG‘fhdlam‘::ntoxicationhDelirium, u
Ci .292.9): | phal ant - at e sor.ders suc

inaizb i HertGn Biealt o0 A e iy Dot Inhalant-
Indut&PMoBE Disdredrainablant-mtined dCAtietn Distdder&d, InhallsttRetdted Disorder
o 68" SR, | QRSB S o
Dep%&é@b@r(t%e_s.hndNicexﬂwelVW’fﬂdeévimDr(dm.O% la:’lbgmgpﬁnd-gdlateeldDisorder Not

ie . sorder_and .|. nt - Rel gt e sor der.
Oty perdioth AL 9)E PO SN \FResfbRe s dsefiPiold’ Dependence
(304[@:05,@@6?1%@39 3e®50y Oploidmtd¥éatonl Q92€8£()305loiﬂ) Withdrawal (292.0),
OpinES’ i@%%gﬁlo&@gguﬁb%lééaéﬁ@gpﬁlgsg/&m?t%éﬁs@fde?e IO‘%‘)tlo(?‘qulnduced Mood
Disofdr oD plioidelhdticed Saxaalr Digsfienctioe,FOsisidMndued SegeDidonieeand Opioid-
Relaé%géi:sog)ﬂ @bﬁ}eﬂw@?@gpiﬁgﬁgﬁ%’f%ﬁ&' ir'aﬁngo?’ﬁh%ﬁ&'cﬁ’é‘me-Like)-
Relatett Disoediirs aicidedsi Phentyclidrieo Depérdince d36$.80)) RHencyclidine Abuse
(205G herpTing TRcesoi GoF At BTl Blrirafon o felirm.
Phefdycitdie-Indeted eRsyahstis dblsofdet, (RHepicydlisiineSpaadedi edood Disorder,
N OT T ORI ST e
Othdrii34. SiidcifieBheoz. )| Sadianee-Ablvﬁrmtil(cag_ﬁr. Wolytmql_wat%eql Dishrders such
nt o . (292.,89), ..Phen i di ntoxikcat.i on .
as atSe Y PRRish o PP | T BN b Y anbbe BE&hGaryenotc. or

Anxiblytn cAmlsied i(365.40)( USsetatidd o tHyphetiar dar ,Anxiolytic Intoxication (292.89),

Phencycl i di ne-] nduced, Anxi et ,SQr der,_and . -
SedgiEnaleneti e At iRl 3ol Serafi dvpaplic o Anyiolvi
Into>([i)|<.%i8n g)eliriﬁmd &Hamfe,s ngfldstw; io€ Anx'rml‘yttiM ItlmdryWialcllE)EtleiutaT., e8edative-,

sorders su s Sedative, kE or Anxi,o P Cp o
PRI an G AEX PR PRy N e Ra e 1RstrOLT e, HaPRa) 6 § ppoivtic-
Persfsting eAlﬁﬁ@Etjoﬂf(D)isor&‘ﬁdéﬁjédaﬁve-Hyl-ﬁypmbtim:-, avr AAxilytt-yriduced Psychotic

. Intoxicatio 292. 89 . atiyve | C, O . .
DisofR; St fbialiea s nya§Be itee BEBR Pltciero Redative- pypnotic-
or AAxialyitd-riduced Atxdety Risorder Sedative-y ypiSattat orvAnxidtiticriaduced Sexual
Dysfﬁbﬁcﬁﬁ? :s%ldgﬁv@? %ﬁéﬁ?} l‘ggr(ﬁarllcf}rggcijyéilﬂzgﬁﬁcg§?§l§éh¥[ﬁ§?rder and Sedative-,
Hypi&gtida tor \AexiplyﬁbtﬂgwéctDi,somer RNokOthleywise SpPeifisd §292r8); Polysubstance-
stic Disorder edat i ve-, NOLIAC . OF

Relefi DRPisEr SUh i, ERiys EESAIcs: Farenit PP 2nk o, Qiper (or Unknown)
SubstgmesRelated Disordiexs eligh bs -Anadole8tekbids], Nitmter thdwalants and Nitrous
Oxi edati ve-, Hypnotic-, or Anxiolytic-Ilnduced Anxiety

i sorder Sedative-, Hypnotic-, or Anxiolytic-Induced
Sexual Dysfunction, Sedative-, Hypnotic-, or

. Y > Leep His 4 TN
CofRhAl 1 05 50 0L ] GEIALA it Disorer
(299(Q_qi;emt¢r§ien$kﬁéicift fiiypergchioity. Bisordes linciging thecsubtyRes dtteation-Deficit
IHye kSR DISSHER LR TS A6 ), SRRRRFOSAY Aide ddiy Disorder
Predomgmendly Anriisofive Byrer oi3d4.00N ¥ittetéon-RieBidiantyperadtivity Disorder
Hyp&labfRUShpAed®ype (314.01) and Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified (314.9); Hyperkinetic Disorder; Disruptive Behaviour Disorders such
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Compounds of the invention may be al so useful in the
treatnment of Autistic Di sorder (299.00);

wa\eaosnsdeon- Deficit /Hyperactivity Di sorder i ncPCEPZP04/012772
t he subtypes Attent| on-Deficit /Hyperact | vity Disorder

as GRpper el B PR Lo BhES SRRt ipe G711 Adelgscent

OnséBTpd(312.82)t amd iUmpeefied |ctnséHywm)1 iOppbyitibhes ddefiant Disorder

1345 e o Blys By arer Dot DlngPee dpeoitgt: and T Disorders
such e TEsurkites Dipoeddri(®ay.2814. 9) ; Hyperki netic Di sorder;

Di sruptive Behaviour Disorders such 18as Conduct

Di sorder including the subtypes chil dhood-onset type
Con(p'baﬂdﬁdf)the Aoehtmceay be QiIScEUse'Ifylpa te3tteatB@ht efrRbrsonality Disorders

SRS 800 A o2 AT 7 5 et Persnsty

Dlsdiﬁﬁr Q&@ON Sehigpiypall Perkonality Disorder S@0U2RE Abiisocab Personality

o180 0Bl s abro OB s fhab oty iorer

(301Pm)smmbus$|studlmmng Disokdati (@01t 818, qubtdﬁptesPé?sasrmhtyi disorder

Per.s sord 01.0) id Per onal i.t .
ot BRern{en P S8y PRI Tod: BB CBNGdp i Porsonaity
Disdf @& 13@R3), andiérsarcilin/ D:E’@ﬁsomaﬂ Othgrvidbes Bpeldfied((301.9Y) ,

Borderline Personality Disorder (301,83), Histrionic

Personal ity Disorder (301.50), Narcissistic

Coneusdsnaf the }nv@nismr whay bé 3840 849ful iAviee teatneMesfsating disgrders such

as &%%{(gef\le ses )11) as&ﬁgn{hep ﬂt?t onlaiRll tr%@ ﬂg)e and Binge-

EatiQ@Barging Bype; Behrslarmérvd)%a @D%@ﬂwmlm toe IsebtwpefePurgmg Type and

i f . d t A% y
NongiSHle, J8pei CsRhCPRRENENE=Bo BlferkB G PR D Grger Not
Othaerwisarfipeeitied (3@r8%Hsa (307.1) including the subtypes
Restricting Type and Bi nge- Eating/ Purging Type;
Bul i ma Nervosa (307.51) including the subtypes
The RamgowpsTafdlee imventispay be rajsorygsiyl itihestraaymetcrgxyilslygtinctions

oG 85,5 B4 i ol 30 agafeiscll SApg U30er oo,
and @@xaals?wetmﬁ Risorder {302.19) esgxelnarosest gisordeyss suahcad bersale Sexual

ArougRl DRPIER (P B b Tk D Ser b 270 STOARIAE Lblirs suen

as FlBﬁ@dﬁ Qegas(BoRispgler (302(A Maleda@asmm [3iserder 08 dhang Premature

=R O Cto VRSP SGt of Blthefahis RzYE) S yagiismus
(3O%HH|S@X®|9'§$W@C“WSN@td@’the(l’W@Q Bycifienn (302G 0yagataphilias such as

Ethiti%Rn%ﬁme%dz?@)Z ﬁe‘wsgiéﬂfj (?6{@? Ut tt&ir%ﬁP'(é@é %’%‘;O 2@&%? |ﬁéi(302 2),

a| n ‘dal soraer suc pareuni a

SexyalgMasaahissn ((3@68391)Sexs@x§aqhsmy ar%a i Br@nﬂmstlaﬁeélswr@e@% 3),

3 |
e s L oo s e ol o e
dlSOFﬂiﬁlﬁ)ﬁHPm ias ngQerz denﬁiéxlaléprdﬁas@&hllémn( ﬁwz &3gnd den Identity

Dlso$@éjr'|§md£)|%9 rf?félbrA ulén(gbﬁgs ), Gnf @e&ﬁa'lﬁéﬂr& tDtherwise Specified

Voyeurism Par ap lTa Not Ot herw se
(30%eci fi ed (302 9) gender |dent|ty di sorders such as
Gender ldentity Disorder in Children (302.6) and

Cender ldentity

Compounds of the invention may be useful as analgesics. In particular, they are useful in

the 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-,
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Di sorder in Adol escents or Adults (302.85); and Sexual

Di sorder Not O herw se Specified (302.9). Conpounds of
wa b@siossent i on may be useful as anal gesics. n PCT/EP2004/012772

particular, they are useful in the treatnent of

traumatic pain such as postoperative pain; traumatic
rheumvatbidi on psafiatics adhritiss rmuaadattad pairexauwsh ahrpmsi-berpaiic neuralgia,
trigeyfid] FRuBGH " SbbfeRh Noe YR BRPCRUIEIN KBARERRS,. causalgia
perighatdél Beurppathy,hdiepetia @eurégatav,gp@smethe@@mlmcedmermumnﬁtw AIDS

relate QHéﬁFHp%thyo Bcéuﬂfa@ hS@r%Fg?&l gBfi Hlﬁlﬁie%ébralé|'ab?I9§é/<§thfyﬂgeal hneuralgla

causa 1 a, erl her al neuro di abeti c neuro Y,
ref 'e&‘h%’rﬁ’iﬁéﬂ?ﬁt'ﬁ fﬂ%’eé@aﬂ@m B'Bgtﬂﬁm Vaneus fms gy headache “such as
mugr@mer @patehor, cleedic pehsidn Aeatiaahg) ’@mr@%l’h@l’ldllﬂll@' ;mu,r mbgilléy sinus

palndﬁg,lﬁfeé ngagcg%gﬁ%gffé %&%B% rrpra% aq%)f%ﬁﬁng rﬁE ogqln gastrointestinal

painh eshe Femtrapminiapaim; gepaitise injuag upaen;o dysrherirhoegn sieoatrual pain;

a n n
menh%ﬁ% %ﬁﬁﬁog]‘rmheag?&ﬁd&&b%[ rF%ﬂ 310@%%!% c;%r i esc? Qﬁlnal stenosis;
pl’OlQﬁSed|Cg$§.‘e|S§lﬁtlQ?ﬁ iagoina; gra@tqswgrﬁp@a YONES: qoalt; rburmﬁers@@r pam ltCh and
thalShicpRRRIth A8oBE stedRkBthalsmicplaltt Y pai n; dysmennorr hoea;
menstrual pain; neningitis; arachnoi diti S;
nmuscul oskel et aI pai n; | ow back pain e.g. spi nal
Congloands iolfs thepmobatizsethagit®calss usaful uﬂ_theam@ahtnﬁht ankydvestisrg of the
n tLS; X . r._pal e C
coo i Yitrdersy coifithe B0rBEs BERbRCEbantd Al csorders anc
cogrdiivepdisardersatot otherwiseyspacified. may be al so useful in the
treatment or prevention of the cognitive disorders.
Furtf et 'éé%p@hﬁ&’sr gehs |rNéﬁi d,lﬁﬁa)d BEBRD l%eftﬁ‘gﬁ ‘?r%nHé‘ry and/or cognition
|sorders and cognitive disorders not otherw s
enh@v@tﬁ i ReplthFhmRep iineno eemniiyerans/esf memery; W@ﬁt Fofaneggent of
menb&y %lna)%r WS &Hitidn mauaﬁggﬁé/tr@ét%ﬂf of R ow Qnd/sm@m%wpairmem

hy humans wth cognitive an
in Otﬂ’éf ﬁ@eﬁsesamr@%ﬁﬁmopbfenﬂ?emo}aw@mdw @@gliﬂswp@,nother psychiatric

dlsohﬂa% HA4 P8, chbc LSRN REscatd iR Y)o%'g Scm : ogﬁhf 'e‘ﬁq Alzhelmer s

I mpai rent 1 n other diseases such reni-a
disepsgyol ar di sorder, depression, other psychiatric
di sorders and psychoti c condi tions associ ated with
cognitive inpairnent, e.g. Al zheiner's disease.

Confpoupg@siottae Gvehtish maygébls@msﬁﬂ[i/a@@ntalrﬁlémﬁ%ry|agéﬁts In particular,

theyalgnrtg:cﬁeﬂﬁ 2 tr(%{tégpﬁgp lpﬁegpmﬁﬁa” :ﬁ:‘sg%mg,nmflﬁeré@t ﬁlﬁ[’gnlc bronchitis
and iriméunoedoid sgrthdtis; dmithe toeadmeht d:flllsflanmrdahohemHMSeascbf the gastrointestinal

tracta‘gﬁéﬂr é§ 'C?o Hg‘dfsggse% rﬁ@ﬁﬁ'@@tcoﬂﬁs |Hl{1$rﬁﬂg@bp%¥wgl' dj ?@%%Sand non-

ro nt es ract suc

Sterw@anatmﬂﬁ@rn@ipm dryg indycech Aamedr; ynitronmaton diseases &h thengiin such

as h‘éh%s%rﬂﬁécz%ﬁid 1rif%Hn@é’t'8@/td?§éésQ§ Bf tHHIHE&S ARABRSGystitis and urge
{'}}e@ orf\)/ hlﬁ‘ﬁeasefs, t he skin such as herpes and

inco G8.2nd denig 77Ul seases of the bladder such as
cystitis and ur ge i nconti nence and dent al

Corﬂdas%ébw Heoﬁi/e i ea %éﬁ? a €eglﬂlac t ﬁ%gres{]na«%ﬁyo; overac’?ve bladder

disorders including symptoms of urinary frequency, with or without urge incontinence,
nocturia and urgency.
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di sorders including synptons of urinary frequency,
wWith or without urge incontinence, nocturia and
wae@snedso0 20Conpounds of the invention may be BEBBP2004/012772
useful in the treatnment of allergic disorders, in
particular allergic disorders of the skin such
Compounidsafithe iraantioal may e @lsgi usefdn depireatmenkph %U&&%C diggrders, in
partu&ﬁ’arrél‘e@l& 'd?sor@?%@‘ﬂ@%lﬁfsubh%s' OiieArid, (dhdaslRrgit Sisorders of the
usefu he treatment of emesis, i.e. nausea,
airwaye SHE ﬁ@”ﬁ%ﬁ -voni ting. Emesis includes acute enesis,
del ayed enesis and ant|C|patory enesis. The conpounds

Comfouilyes Phdntsnion paie H35HPLl T WIE reb AR e TE® pusea.
retchthgugrsd somhmgsEmasns éncldes naxtute eaeeist delaa@(éﬁﬁ@%mﬁﬁ amlc'patory
eme?% kyﬂeaéérﬂfgolﬁngg % $he v tloﬁya% QRBERS RNAB tHtmERY STlkidsienowever

chloranbuci |'; cyt ot oxl ¢ antibiotics,
indueedg. Fabcexabpgci emesfoxBrybinei nindvredorci Hugs afch "as  cancer

chen%tﬁ&ﬁ?&jtﬁ ;acRits! sﬁﬁtaébimlwétlﬂg ag@n& e@ybwl@@‘\dsﬁhamlde carmustine,
met hotrexate a

uoro Gil: v l.kal o
o e A S0 A6 P B SeRUBHA cororavcin,
mitod QIS @dcbleamyahsmhmmabcﬂimsarebgz|cwarahamejcmetb@trex%e and 5-

fluorgqlr%%iﬂﬁgmrgg é%g[ﬁ)ec%t ed 9@&8&3% r\‘/ﬂb’la%ﬁﬁe BH& R/ﬁga?tinéagﬁ(?tgth%@ such as

er apy,
cisplatig daxarbazm@dmmnbammddydmxywe@, @mémrﬁ@ﬁ@tl%‘ﬁ theipeferadiation

snckr%gls,sf%i%tlohotﬁéﬂéﬁy, lrﬁa?ilétleﬁ'd?sthEQH%Q &Yatm%h%?\o'sh& as ln the

ection, e, gastri l'b (Jﬂ
treatengni plgcanses SORANS: Jping P @%QXV@ aveed piafetabplie o fS or by

infedBbI§, 98 YNGestrivieSbi beuéa%éd dd g deaceria Uarhvies gﬁstrbmmstmal infection;
si ckness

t d |\/E
pregBaSel cppaliiny oI GraEhe 6O G (PR SOKTHaY DA dqiasss and
MenieesisiC didegsest mostrdpesdtiva alsicness), | gystrwmtestmaal olpﬁruqtlore geduced
gast{%gésgfggl ﬁ"oﬂflt?f\ﬂgé\é‘él%lrp r @er[ngg@a% gi ﬁlfargtllcg'f 8 P&ritonitis; migraine;

‘ef CF ani ecrea
increanee igergrandgl m@&@ywldécr@ésgi Irwr@rqnl%@r%ﬁséﬁw(@s%)a't'tw sickpess);
oploiﬁn?rluﬂgéélcfss sueh Gl @Asr PanEPEh@%asﬁfﬂ%eg@%d&zapﬁa‘ﬂgf@méaé (GERD)

SUC%%ﬁioéwgltcggaé%i@ %mp%-@‘ﬂau E?r%g eér%g\lggroawpg;gﬁg acid indigestion,
overluﬁuijlwﬁ:bl dffoodBe lrink @Uidgﬂﬂrﬂﬁcmfsofuo etbnaachd wiatebrasivragjurgitation,

hea lﬁr?sgjgpﬁgoeﬁfgalc mﬁgﬁlrgbla?c?u a %rtrbﬁ%u %tn%e{l ﬂ'ﬂjluced heartburn,

gariborny Noctu
dyspepsiatdodfunctianal dyszEpsianduced heart bur n, dyspepS| a and
functional dyspepsia. Conpounds of the i nvention are
al so useful in the treatnent of gastrointestinal |, ]
Compoyodsief e dunehtiors aeralsq HEaTdl iaék}ﬁe?regwlt ghgastrointestinal disorders

sucHgr§§6t|rlrrlsab(R@Segblgﬁgﬂgonﬁ@fddéﬁo@ég%eél%ﬁﬁ& didé¢abe 4SERD) SUCh as
or r . GEE

oo SR R SRR i e PERGTTOE MBI, v
mdu@@hde Sdfofasad hor gtinit, sctmbMmhach/;/as(mrbstasbbh,egatgbltaaln/regmrgitation,
hearizb%g F1 rgs eg)llj% rreaaﬁBu oﬂb unlﬂgﬁﬁf%%%ﬁm a'?nﬂ%égl '\‘ﬁ:luced Heartburn

uced hear
Cyssmans Do e nes ot T St Shap e oty ke

dysﬁé?ééu'aobhéj | ingpbéiti&l QySRpRRE) il %Qﬂ?ét%he@kﬂygﬁﬁﬂéfsabuch as
ronic constlpatlon skin disorders such

psoriasis, pruritis and sunburn; vasospastic diseases such as anglna vascular headache
and Reynaud's disease; cerebral ischeamia such as cerebral vasospasm following

subarachnoid haemorrhage; fibrosing and collagen diseases such as scleroderma and
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psoriasis, pruritis and sunburn; vasospastic di seases
such as angi na, vascul ar headache and Reynaud's
waele@easwpo cer ebral i scheam a such as cerebral REEBRPaLM2772
fol |l ow ng subarachnoi d haenorrhage; fibrosing and
col | agen di seases such as scl eroderma and
eosidphilid faspblidsis; disaedare related £ ifirtioe dehanceatent ed stigpression such

o BHIE B HAFETBR e RS BB EME frcoon

fibrositis; and cough. The conpounds of the invention

The"%%(-/rﬂ%%naé EPthkﬁﬁ\;elr‘rltro ha IR hdeRl |rq§)§egﬁéﬁs'trﬁaldc?y§8ﬁ<9ﬁ' disorder

ﬁ , hroni ¢ fatlgue syndrone
P )e'|no§1r§”'0 @S'ﬁ’f}% gHysome apd MUltiplesriereaishave been f ound

to exhibit anxiolytic and antidepressant activity in

corg N hE RS AR bRLABRRLEL Sy icepescan

actii§96) camebnitiondl htesige rHor | exaowpia| ini Gruereacprgopupmdebaratron -induced

voc%\%%%r% (ﬂ%lé\nﬁe]%( etP?I %%gg%rod@ﬁlg% ﬁgﬁgggcﬁ?lﬁgﬁgor?wgel according to
the meg)od Beesribas by Chestateh e dEbeeia S 61 Boe)0A. BisingBesaardt 915: 170-
17s).ormula (1) or a pharmaceutical * acceptable salt or

Solvate thereof for use in therapy, in particular in

human nedi cine. There is also provided as a further

Theameﬁtlionoihetrérere @V@Mesoa ¢dmtpaume of f(ﬂrrﬂ:r(zm()l()Lb‘rdaof)harmaceutically

acoxplHeB bhis Bl MR TSR AL LRl T I BB e S

use in the treatnent of conditions nedi at ed by

Ther@?éqwl%b ﬁir&ﬁ éd Q§ F%HE& §éei1ké§f 8 fife ﬁvﬁrﬂ&n%@qrse of a compound of

euro tive In
formyda g eha ﬁh@rmeaﬂw@"y W@bﬂ%sﬁﬂ Qrosohvede theeapf isthg preparation of a

medr@brrﬁémrforaw@m tied trb‘é‘lﬂwénﬂ‘b?%bhf’iﬂoﬁdﬁwe‘d%@ﬁ aa@rglmmé?rmcrudmg
a uti c
subgient P FH S BpUBK AT SHUST BEASaNe OO R SPIotARG reptake.

medi at ed by tachykinins (including substance P and

The?%*k%rsB 5\%%(1’159%)fuﬂﬂév ? rpelgy of ﬁ{ eﬁrt\/Er\(t%n' ﬂﬂg uk%' téfoé] c8Inpound of

ser onin reupta anspor
fornfiula t(h er aaslpﬁrnrtacetrt@auy raeceptabr& geld or ﬁelvabethereOfa ire tmptrerﬁment of

con8ftrorfr§ﬁr'éﬁblﬂa?ed(5)) ta@ﬁy%rr@@ﬁwgu&%ﬂc\é BREBIRPhEudRnins) and/or

or sol vat Her eof reparation of a nedi canent
by %eJﬁCt'Y%@hibﬁ'of‘ 196 therSesrtARIA T e%ﬁa@éfﬁrﬁﬁg"t?ﬁpr@ﬁ@ / or
anxiety. n a further aspect there is provided the use

har maceu I
in § JuBpTiaBTeel dne o "RBHad che e 3 FoMRatiit o T o or
phatmaedutieaily actepdalpe egls oosolv;a’ueitrmredmxtrm prepavation of a medicament for
' r Bes ere is provided a
”Se?rﬁﬁtﬂ%ﬁ'{&‘%ﬂt ﬂ‘;detpir'gg,tgft&ﬁg\rrlrﬁof a'ebg [ ﬁcl udi ng man,
in particular in the treatnent of condl tions nedi at ed

In ®YrukR&N¥&idat NBerel BC réd.ue& HEbgdaa e & Eot?ﬂrb@ur% ][iﬁrformula () or a
I|pbrLtlron Q

neurokr i ns and/ ctive in
phagrBreaUFAll r%“ﬁsia&%e self ooyt ?rPBF i ﬁh%é‘ﬁ%r'f‘s‘i%ﬁgtreatme”t of
depedgbsioni sitfoathdetyof an effective ambunt of a conpound of
formula (1) or a pharmaceutical ™ acceptable salt
t her eof .
In an alternative or further aspect there is provided a method for the treatment of a

mammal, including man, in particular in the treatment of conditions mediated by
tachykinins, including substance P and other neurokinins and/or by selective inhibition of
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n a further aspect of the present invention is
provided a nethod for the treatnent of a mammal,
WO pbdieny man, in particular for the treat meneCDEP2004/012772
depressi on and/ or anxi ety which nethod conprises
adm ni stration of an effective anount of a conpound of
the fserototia reuptake tearpbmterapmt&ih campriaing e pdraimiséraian tofoan effective

amcﬁ:ﬂ ¥ A& rh;gbe({nﬁ%ffforﬁﬁy oagfpg%ﬁ'% g@atug%c&ﬂﬁ%blé §£|‘?fh%Fb°ofF

well as the alleviation of established synptons.

In a%ﬂﬁ&“&’é}!}%c@& ﬁ@rﬂﬁéﬂe‘ﬂt {rivbntigy ISQﬁO\ﬁ@éﬁ B'rﬁétﬁé&@oratﬁettﬂé@tment of a

raw cheni cal eactlvelnrel r ef

mar@rpgls m%iawgdgaré "b H%’it AYRefer thedreafmeha ggprgﬁ&gn angior an>¥ iety which
metﬁ@@@cﬁrﬁpmb)adnﬁrhﬁratlﬁw Oﬂtarh effe@ive ampunidfdesonapound of formula (1) or a

h i i |
pafiEre RN arEPats SR SRS MBS Dhnrrmceut fcal no

It witbe epperiatedsthit refdrenceoto teatmérdiistintended td include prophylaxis as well
as tﬁ‘é’Q\éQxla?Bﬁ %? é&é‘bl@b{e@%&B@I\ée”' ent route. Such

in a formadapted for use
Comn@unésjuofufﬁ@nula r(l)paahb@ua@\mlmﬁhefaﬁ afethiecraye chamisat 4t the active
ingrEQABNES pRIrblly PreskbRteddsat Sithrindcduticamveniiatonal manner
usi ng one or nore pharnmaceutical ™ acceptable carriers
or excipients. Thus, conpounds of formula (1) nmay be
Acchlingly, ﬂ’(eﬂdvérﬂ)bn ersalmo@d&mbharmc&ﬂharmmpdsmiph eddich comprises at

leasgJl ‘él é’o 8|O t@ﬁmﬂé C(g :}?WSUI% %Jﬂgé?&garc%rep{ag%t %It thereof and

forrramtem rfcmmlmlshmtlw Byrdm @anvemenirroutes Suth gempesifierist arerpreferably
in atfﬂ'h?é%témr 0 éH|C|Hé’Stﬁbart|El%r Iﬂfrﬁén ﬁ@g'cm'esér'icﬁ&érpébnvemently

maceut i ca onpositions may t form of,

be fpmaulgt,@gﬁ@|aeconygrg|ogglsmgpn@d{§§[g| ¥E o @B@r @aarwceutlcally acceptable
Carrreqagy,eé}{dpigm_ nmeans Wi th pharnaceutical® acceptabl e

exci pi ents such as binding agents (e.g. pregelatinised

mai ze starch, polyvinylpyrrolidone or hydroxypropyl
Thua;etdsmbcmﬂidISLdfdsm)ula ) Inhagr be (fernylatédiddrawel, buccal, parenteral, topical

.0 e I r

(mcﬂh‘ﬁg cﬁ)rth%ilrﬁac ne&ght Hé;%ﬂ r %c’cglaéo%lH gﬂrlfr%i‘c}é)ﬁeﬁgg{b form sruntable for
adrrwmstsatlohéy)mhaiﬁt@nm igudlatien eéh@r thq@@gl&thﬁ repWN e n@ﬁe)

sodi um st arch gl ycollate); or wetting agents (e.q.

sodj um | aur sul phat e The tablets ma oa ed
For g @it 'O'Rn Phamiageutigal compggif '%Psp?{’@é/a for%r of, for
exa®bRy, taﬁiﬁlsnbrsbé;ﬁulesnpﬂ@yrédabﬁ doheerfionan meand v thepxlaamiaeeutlcally

LR, 8524 U9, %, T A, AR g, o
polywinylpytrelidopei t abl d1yde:tmypltoeybefmﬁtbylmilelosajchflllarsquu ®.9. lactose
m:cu‘?:rcﬁ@fgllﬁ '%ﬁlo@%r%%}\oﬂfn’?ﬁ@ﬁﬁ%bﬁé)hgg R 'IL?B?]%Iantﬁe(@rbS magnesium

arnmaceut] ca acc ti'ves suc

steag@t@pmiohgll@@eﬁwte@éargs (@, 8r BPtel9) 3t§5¢hlﬂ3’ sogsim gtase glycollate); or
wet@k%ja e’ﬁté s, s%UnuPd’@U%@ﬂ]éh@t@) qhthhReahs) be 0HAtES lbglhhétﬁods well

knowg 'B tﬁ%l%ﬂfﬂ“&f prepaqur’glgﬁégg Qr@| émm?ggsrggr?ﬂ%tsag %orm of, for

exaipis solatiaise dyrupg et susbensionss or than thayresgesaited as a(dey groduct for

con%ﬁﬁ HEOH widh waiép P B Qu@fﬁjer \9@1%9 Péoﬁ?se% Fuch ?fq? dcpr&?érgaons may

preparations nmay al so con aln
be rﬂneaar@d rbyr@nverdlooak mﬁgn%wdh m@mﬁuh@lm@e@ﬂmal@l@ additives such as

susPeHRARPEGHEe.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or
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Preparations for oral adm nistration may be suitably

formul ated to give controlled release of the active
w@opowsol For buccal administration the conpoBRCT/EP2904/012772

may take the formof tablets or fornulated in

conventional manner. The conpounds of the invention
propyiy-hperokgisenzbaties dorf surbip aacid)t hal praparatiorst netyi alo oontain buffer

I I Nj [ r nt.| feor mul at i ons

sal. Bl R e s S e RRig Lo For m

e.g. in anmpoules or in nulti-dose containers, wth an
Preé’éiigtﬁﬁis%ieér%f é(é’rﬁin}é%ati&hﬁia? BEROTABI T’cﬂfﬁiu@é/d fo%ﬁ@e §Hﬁ’chlIed release

forms as suspensions utions or emulsions in oily
Ofti@racaa%%neow@hi cles, and may contain formulatory
agents such as suspending, stabilising and/ or

cor SR P BRR e AMBSHINE ke B eR i g e

conwerd;iumalamﬂrmer/ehi cle, e.g. sterile pyrogen-free water,

bef ore use. The conpounds of the invention may be

formul ated for topical admnistration in the form of
Thegiompeendssof the dwaptionganpy be fasmulited fop pareataraladmiaisiatiandy bolus

inje&fondéio%nt{n@ogs irfYSon. elaérnﬂﬂatiﬁﬁ§ﬁf0id'irﬁ’e§b$ibn r@a e Picsenidd in unit
cre e fornui ated w an, agueous

ns may ﬁ
dosgge rnye- Ba@ea'iRP‘P‘ﬁeﬁ R 'th‘éI' F4aSR ANtaingre. a‘%'l”é apdde rﬁ"ﬁi?r"at"’e
Theajoehpositiged hagdalkegauthSorntd ad swspiensibioy, saliitions st emulsiwns ti oily or

aqued, foffad 2o Todt v @R LhTialel AaBhEisue AREBEnpl. Febisig

andn dmamagﬁntsjimgerrh%igdy,ame ewtiVeb ingmcg@nemw balir gpowder form for
con&ﬁﬁiio‘ii'iﬁit %Si&iﬁbiéwhﬁ:iee E:# §ieiiié[@@o§e@i%e%~atéi Pakdre 8589

agents, dispersing agents, suspendi ng agents,

t hi ckeni ng agents, or colouring agents. Drops may be
Thefdbﬁi'ﬂd)hﬁ@sﬁgf WetinVeaiﬂoriiﬁié?QiéSfoﬂﬁulét@B facieprRESadAinRratisiPin the form

of fBRYS: CBgTanAPeI S GRSy SIS PR P iscin Yl FAagr nose
dropsyyOintrsents antl areanas pagsier erample, bd fermutatabwitd anodquebes or oily
basé Wiﬁ'{]tth? nadm%nabﬁ%ul?fblé Oti:iméérﬁnof dan'd/ rr &ﬁr?de %gents Ointments for

i ons
adrremstrﬁ@n ie. the @mitr@aynbngn@mﬁa@meaonaa sserii@osamrmfyumébrihsed
compBhéhtds cocoa butter or other glycerides. The
conpounds of the invention may al so be fornul ated as
depot preparations. Such |ong acting fornul ati ons may
Loti®es @eyibeifsintulged Wthidmé@l’ébas b@ﬁll)( bade ancwillie general also contain
subcut ane [ ranus

|
one ¥ ikt BRI aBn s AR 4, HooBiipe el PRI AR Boers,
thickxinyvagenis or nelguriv® dgentsu Dadpsdnay bé fasmiulaédsl withpaih poeedus or non-

aun&us‘q%gégpﬂg’(?a%@‘sﬁp @neS cﬁ*f i‘?iBreegﬁng q?saggﬂtsergfériﬁiiis% agents,

I'n an or 1on ex
solusjliging ngesitsw Pureading iageiéiﬁi They, m%b@lsm@n’i@ln@ prggenyative.
sparingly sol uble salt. For i nt ranasal adninistration

t he co s .of theinv e f or myl at ed
The SPRLBIS Of B VGRUAT SR RO P IILIEISR it Htd CREPar Bnppuch as
suppEitbegs od tentida\verneenas| egl t:erlitaiatrigvainyentional suppository bases such
as cocoa butter or other glycerides.

The compounds of the invention may also be formulated as depot preparations. Such long
acting formulations may be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the compounds of the
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as a powder mx with a suitable carrier for

adm nistration using a suitable delivery device. A
w@e@poswo dose of the compounds of the inventiPCI/EB2004/012772

to about 1000ng per day. t will be appreciated that it

may be necessary to nake routine variations to the
invedigraguay dep frohukededrwithheuitalpée apalynsicd Pt ihydropholtibematerials  (for

exaﬂ?iﬁfe' géﬂanaéh%lé B i raﬁceil&‘éi)t‘éﬁl% ﬁ d’r"'l{% e?&n ﬁ%i BBhE! & & sparingly

I scretion o ysli C
solupler darivativesaier exaverlacasaRyeragingly SQIL@!? %Pétpend on the route
of adm nistration and the particul ar conpound
selected. Thu

For JRAaRR AT aUpTy B CSTIPLAES ch i OfETIo8 5 b D orpieted as
solutigns fur ekderirstiatiod vieoa 8Qitapie evetetay or koitargrdebe device or alternatively
o ST 0B8PS PL8 BXABBUMANED cce

formula (1), and salts and solvates thereof, may be

A perSQ&f &%ebcyf tﬁ@@orﬂﬁ&ﬁd@lof R m@gﬁloﬂ% H'tB%@oUlefOﬂOH%f r;&rday It will

| ow ng descri ptl on, roug
be mrewtedd@at gmay Fbeness;ﬁ%%aryago meés@. QU va@qtmédwf@fe “dosage,
dep@mm@wmdmeoégé @htuéehd(tioh omihespatihbend e prteaits@ddosage will be

gl b el g aferdent AV okl oL Jre caras wil also

deparydion teroutesf abministertian add the pasiihutzr icompbliad selécted.on of
Thu? f‘ép%r‘%ﬂ%%%fdn'@ﬁét%loﬂl a(R(%éllgqctfgwﬂl tﬁpléﬁg Qéglpt}%ﬂge%% ﬁ@ about
100 cagvprsaiierbid 1 fo 3P mawvaeceayRFPr pral afimipistatien @ chaév Idppe will typically

bevﬂﬁmwh)eraﬁij%m)modh@@ 126 160 #gky! and the neaning
defined in formula (I) or is a nitrogen protecting

group, to forman amno derivative (I1V), 25(CH )n 2 ,
Conmipauh¥3 df dbinaedl)pynd ysaits Saridi svlvatesiciiéress, imayt be prepared by the

genaraeﬁwsqa‘uumed aiek@%éﬁé?remhe kfé'!ﬁﬁ/rlrg ngesg.eﬁ?ru %éTEFJﬂ:%)R R1,R2,
\)

e
Ra, ik Fisy 56 B oR6ckoriy a1 Touh o a9 HUEURS FRSVINGAGRHEVYH defined
for %ﬁ%ﬁﬁgg?igﬁ{fﬁl‘nﬁﬁa AYEnIbSs &Hem&gté@dSM vent such as

ane
Compounds of formula (I), wherein ---- is a single bond, R3 represents hydrogen or Cq.4
alkyl and Rg4 represents hydrogen, may be prepared by reductive N-alkylation of a

compound of formula (lli),

\\l —(CH,)n CO,R,,
R3 R6

R7
RS R R2 (1) )<

0 H,N RS (Il
with the carbonylic compound (l1), in which Rq1 is C1.4 alkyl ( e.g methyl or ethyl), Rz is
hydrogen or C1_4 alkyl and Rgg has the meaning defined in formula (l) or is a nitrogen

protecting group, to form an amino derivative (1V),
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or acetonitrile and in the presence of a suitable
nmet al reduci ng agent such as sodi um borohydri de or
W@E oas0medr | acet oxybor ohydri de. The cycl i sat i onPCEHER10040612772
is conveniently carried out in a solvent such as an
al kanol e.g. nethanol or ethanol at a tenperature
R, within the range 20 to 60C. f desired, conpounds of
ormula (1V) may be isolated before the cyclisation
aetGH;yn tcﬁj(gs pl ace. Conpounds of forrmula (1),
er I € Rasingle bond, R3 is hydroxy and R4 is
r en, may be prepared by oxi dative cl eavage of an
rRgalTy| mIBRI val\ ve formula (V), Ra RO (V) in which
i s defined asN fornula (I'1), to formthe al dehyde
(M), fol I owel N situ cyclisation thereof and
wher e necessary fo Iovved by(lYenoval of the nitrogen

follo%@tt%:c&ydlgatﬁfnoﬁéﬁctldﬂf)m( ¥e) prEBéhc,‘éXd)ﬂéﬁ kx| RietBIEb&RS élge@odlum
usi’ng conventi on ﬁydatl

ety R 8PPy TAIPERI TSGR 5T i BTRSEA PRI Sroup
The gédudiive RéaTlkyistionfrady Iexearpée outtihen agiotiatolventcueheagiehiopoethane

f I d y.d ' ' ' .
o S LEB 50 e BB A e AL, By, 4008 s
borahgdiide msmmhtraodhowhqnfdwddd%\t ein water mscibile

Thescgfl:IYs%ﬂ&ﬁ ré&etiBn SEEERRRRNEY 'éér’ﬁ@b o%ﬂﬂw wabREnPSEHesRRh Yikdhol e.g.
roomtenperature. Alt

ternati ve nethods I nclude

methgnah er §thprol @ e tprepesalere Withipifesapge £0°dafeht with a
If dSdiebiabb® 6@€B$Cbmﬁ)rrﬂGI@n$]V)Sﬁﬁb 55 isdiakart byfores e cytsisatfon reaction
trinet hyF phosphite e cyclisation nay be carried
akesa%y stirring the above m xture overni ght at room
tenperature. f desired, conpounds of forrmula (VI) nmay
n%auh@@'o?“%ﬂn@ﬁf(w QNH-eI'r‘@n cyclis satsimge bak®&sRp! i@citydroxy and Ry is
nmpounds of formula (1), wherein - is a single bond
hydragen Reay bgatrerared\py hxigativecipavean pkar-alyl derivaive pffapayiadv),
by cyclisation of a conpound of formula (M1), R a
(VI'1) wherggn defined as in fornula (11) and L is a
sui tabl e | eaif;{_g%gr oup. Suitable |eaving groups for
[ % March, Advanced Organic Chem stry,
h_Edi t NsA;NJohn Wl ey and Sons, 1992, pp. 351-356)
but are not limted to: halides

(V)
in which Rgg is defined as in formula (I), to form the aldehyde (VI), followed by in situ
cyclisation thereof and where necessary followed by removal of the nitrogen protecting
group.

(V1)
The oxidation may be carried out using conventional oxidating agents known in the art for
converting an allyl group into a carbonyl group.
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e.g. chloro, brono, iodo; Cral koxy. The cyclisation
reaction is conveniently carried out in the presence
W@2008/08960¢ abl e base such as NaH and i n an apr oRCTVEP2004/012772
sol vent such as THF and at a tenperature ranging from
OCto 80 C Alternatively, conpounds wherein - is a
Thusj foglexaimpled the exidatientlsaviage whifain aldekyden(Mihtsegpswerientiy carried
i e il RiLEPFARRBY Sy~ Wi sodi
out Yo S, B ORLBeat BAEPIORAT: b hegly i socum
peripgateniin aeiarinajpcibie Rpiyants 9.9 dgttahyaieluple pdavatenprefesgbly at room
tempB@ILRE NAIBrhtiv@NmitNo8S Siclde0sPoRolSis Jising 7d¥onBITBRSWedeby treatment

iR SO Rl IS 2 oo besgiE
Thef oyalisation( Way | he cawied putl byCEtTing Rhp (#bove (migfurahevestight at room
tempéefatured as in fornmula(ll) with a conpound of formula

i acglphy ot R YR AT b e B SRR 2l R ARy BN VG e

aprotic solvent such as dichl oroethane N N di net hyl
Corhdumasi sfefopnulac @§,0nhéreinl e--ardai $ingle ebdide 8RN AR, abgadher with Ry
base such as for exanple sodi um hydri de and
represents imOe AtaYy b preparaskiyctysisatien af 2 Bempeuns of derguilaMl: 40
C. Aternatively, conpounds of fornmula (1), wherein -
s a doubl gsbond, R3 represents hydrogen or C] 4 alkyl
aand R4 is h Rgen, nay be prepared by oxidation of a
onpoung of /feeymul a (Va) to obtain a conpound of
O AtHE zﬂ) whi ch may be isolated if desired,

Ry

Y) (
WAH‘ by cyclisation with a strong acid such as
A ic\acKkd, trifluoro acetic, hydrochloric acid or
R9p-t ol Bersul Ngnic acid, by heating at tenperature

bet ween 20-88 C. RO (Va)({IVia) The oxidation may be
wheteéin Rggds definadsasnig forailc@inend L dsna abitabie ldedng bloag. t 0

convert conpounds of formula (V) to conpounds of

formula (M). Conpounds of formula(l) may be converted th
Suitahlecleaying roredrffrinitis RCciaY nidiMarch, Advangsd @ganisxahgmnistry, 4
Editimgl Jbiyn Welgy Gindi $dnigs i 998, ippn 35 8HErindltde) bul ard adtilipited to: halides

e.g.CPIRO, 6o Obdb,aT {TUkIRGNy. , Wherein - s a doubl e bond, R3
represents hydrogen and R4 is hydrogen, nmay be

Thepeysfisation regctiosastqopmenigntly cepinsoewidndhe Peeseiiraof p suitable  base

sucMRRMAH and iif af aprét SHIRANGuchREs TRPTHRICH S temistrde rdhgmg from
OoCttg%ogEanl ng defined in formula (1) or is a nitrogen

Alternatively, compounds wherein ---- is a single bond, Rg represents (CHp)rR1g in
which r is an integer from 1 to 4 and R3 together with R4 represents =O, may be

prepared by reductive alkylation of a compound of formula(VIIA),
R5 )

R6
0] JLR7
N==(CH,)n S—N
| ‘% o}
R9 '
R
R2

(VIIA)

with an aldehyde, CH(O)(CH2)mR1¢o (Vlila), wherein m is an integer from O to 3.
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protecting group, with an acid such as sulfuric acid,
trifluoro acetic, hydrochloric acid or
w@2ashuwsnsul foni ¢ acid . For exanpl e, conpoundBCDEP2004/012772
formula (1) wherein - is a double bond and R3 is
hydr ogen, hydroxy, C "“alkyl or R3 together wth R4
Alterreftivelg ecdrspcthdsmy fdmuw @p aheckibhy---iseasingerbaid B8abe prepared by
rein is a single bond, has
Ne%ﬂ%ﬁ%ﬁ@%?ﬁénéﬁ¥lne %@h®UIa (1) or is a nitrogen
R Protecting group and RS i s hydrogen, hydroxy protected
‘grou © | _4al kyl or R3 together wwth R4 represents
=y uitabl e brom nating agent foll owed by
j base such as sodi um et hoxi de or
~ethoXi derand E removal of any protecting group. A

RS
sui t abl e Rar oni nBMlibng agepickpyR diikn this reactlon
i's N-bronpsuccininmde. For ( g)( (R-?)e ( ? furth

whegsip Gifiane idtef m%ﬁwuﬁ@aﬁulaﬂ')%ﬁhrﬁﬁwmund\m&r@%& KI%,() ihwhich L is a
suitd¥ie ‘?éb\ﬁr{;ie g’t‘:@ %sn&l?cg)%rd«{fﬁ@m the R- éhay £E‘F?%f Msm%ec%?ﬁ&do&yby in an

redu

aprofjgesobient R@}hsam‘@h@g@ﬁhaw N hl cameﬁ]yanga@lde( Qi qzqeggmtnle and in the

prestRBE €bMam bsscARBuEMIRIRS EXAPI® doBiudr hlBRdE efdCEbMBniently at a
be carried out in an aprotic solvent

teme%f@h’ é&athmctﬁieé? qwfﬁn r acetonitrile and in the

presence of a suitable reduci ng agent such as sodi um
Alteh\%loaydbb omﬂfdss@ld'fb!ﬂ%&lé'(BC%@PéWbO-L-@MdddLﬂ% bBnd R3 represents

hyd rﬁu@g@ Shrare P A RaisdRAR Q%%Eid Bax & rpgﬁgué%ﬂa}&éz)w%ﬁaroza ogfppound
of Gt 814100 e TR P TorhRIVIeh, Wit rYSEIsBllch i csire

a conp
f°"°¥“i§’th Bbl%’cl'%aé'@f‘ngw'&? @Uﬁt@%rﬁ% SHeft @éens%"g"'ﬁ ?%@*I fifluoro acetic,
hyd@hleFit Beidar pbRBhsl@fonic BRI, bE AAtINQMNt tem BEraN e btk 20°-80° C.
carried out in a solvent such as NN-di met hyl f or mam de
or tetrahydyofuran. Exanples of aprotic solvents are
di chl or onet hane, g\ll\l- di met hyl f or mam de, RS
Rg;adi nmet hylsul f o tetrahydggfuran apd the thée. For
éi\(larrpl e, ouﬁas of formulfayl), wherei n/RARToget her
(@)n priesents may be prep eagtion of a
of fdBmula(l) in whic R4 ape hydrogen
' r yde in the pres ifable
R9r educi Rgragem\ such as sodi @& bor ohrdrji/de \ar sodi um
tri acet oxyborohydr (\é® and a base such 4s sd&i urfVla)

TheoSRARHT, E1a DR GUBCB Sl 1S Comith peove FAssharey 10 convert
compxundsabiefosnuia fdvie compomedsafrigrmditd (Mied as in fornul a
(I1). -(CH) ,COR (X) 29The oxidation is conveniently

Cor?%qqng%aﬂqg@uiaﬂ) H&? bR BrRieHea ir?t]:) o?f%pcgmpgﬁﬁcfso&?if&%ula(l) .

Thus, for example and by way of illustration rather than limitation, compounds of
formula(l), wherein ---is a double bond, R3 represents hydrogen and Ry is hydrogen,

may be prepared by reaction of a compound of formula(l) wherein ----- is a single bond,
Ra represents hydroxy, Rg has the meaning defined in formula () or is a nitrogen

protecting group, with an acid such as sulfuric acid, trifluoro acetic, hydrochloric acid or
p-toluensulfonic acid .

For example, compounds of formula (I) wherein --—- is a double bond and Rj3 is hydrogen,
hydroxy, Cq_4alkyl or R3 together with R4 represents =O may be prepared by reaction of
28



reaction with sodium periodate. Alternative nethods

i ncl ude ozonol ysis using ozone foll owed by treatnent
wowak/ogesui t abl e reduci ng agent such a s di met PgI/EP2004/012772

sulfide o r trimethyl phosphite. The reaction is

carried out in a solvent such as N N dinethyl for mam

a coMpodpd ebIRMple: aRRIPIBf-ur-df 2a¥indle PR diate P Ri5ging Wetined in
foriURNMNGr i @ nBrdgef protéstimp Arsidsarf Ri0s Aydragdnyhydrayy p@tected group,

CriaBEio e SR REn AT gféewsa%ﬁ '@emtﬁeadSﬂﬁab% inating agent

folIB\%d"ék/ %la{r}lent%wb Basd é&ﬁ@bs%‘éﬁmfﬁ EhBxias ot hiddiBe and by removal
e 0 r sodium hydroxide to obtain a carboxylic

r OXi
Of%i%g’QIO@P"?%QWHPa (XI) followed by reaction of a n

A safthble diardingig agent ebd sgdanthiswddation isNvpr@aumaducdinimide.
formula (111) RNQCOHR3 R6 R7 RO (XI) HHINST RR55
11 ol | owed_where necessary by renoval
kn s

Ohi*a plofefdringy gypkaginersy| H”%Sctqf\/fafr@‘da&y wherein Rg is
(CH@)rRy@tnl wigish ofs érhmtsger oyl toor, ey bengrepaled bipeediedive alkylation of
a PRIRGHET o ot FHIP M Hes P S P DB 4B e iR e 0 CHMmR 10
(VIRY, keshdin fn @c‘anotn@ag@woramoaa Tad @édld%ﬂv@fdﬂtyléiiéﬁ hrna'ay l§e carried out
in talil? ?a:ﬂrcﬁgzggcpl\légnt Lfc): Ias dlcnloroe rr?é or acetonlf?Jl Eplar?d Cfr? the p¥esence of a

sui@b(eredacihg iagent suth yk sedium, derdthydtied pasaeliumy ktriacetoikybarohydride.
tetrafluoroborate o r dicycl ohexyl car bodi i m de. The

In & Pk EMoaTATREE. FyRRSs BbloaHEN by e BBLS RO alica verein ris
0 admbdh{@fso@@hfmmbatkyr naayrbeepdeparesﬂb;hal&)ﬂattcmt chEdeﬂ‘np)cﬁumdabf formula
0, Qﬁtﬁ n.sf ﬂg&?ﬂ%&e\ylth ber?o‘ PR der bé’ S‘L' ViRgret] L T@% suitable

car oxyI pr epar e hvent1on

leamg@fﬁowbsmratsl HalbgRh (8. glldicarbé Ebhmhe‘vbabmmha)rl vative for
this reaction is (.b enzcgtrlazo

Toé TE9gtRn BTN YIS DA Fa ek RE B AeuN alriggmamice o

tetnabgdrbfusen.i s suitably carried out in a solvent such a s
Exaibies meshy labpstidamsfioent&0 n@undrehRforh&thard, a NMLd.hqef@wormamide,
n%ﬁ%ﬁfg%ggdte[r bt addtng i ent | onal - means for K.

For example, compounds of formula(l), wherein R4 together with R3 represents =CHo,
may be prepared by reaction of a compound of formula(l) in which Rz and R4 are

hydrogen with formaldehyde in the presence of a suitable reducing agent such as sodium
borohydride or sodium triacetoxyborohydride and a base such as sodium hydroxide.

Compounds of formula(ll) may be prepared by oxidative cleavage of an allyl compound of
formula (X), wherein Rgg and R4 have the meaning defined as in formula (il).

Rqa
\\J‘—'(CHz)n CO,R

271
R3

RSO R R2
X)
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3 Oconverting carboxylic groups into |eaving groups.

Thus, for exanple, a conpound of forrmula (VII) in
waoRiosh4d600 s a chl ori ne atom may be prepared byPCT/ERI00HEL2772

a conpound of forrmula (XIl) with thionyl chloride in

an aprotic solvent such as tetrahydrofuran and
Theapddatinalid goriveniehtly pardee oukindhe aresencd ofr geniumdeiexidssioiowed by
reac‘EBFTRHM{‘d%@me Bérr%‘af’e ﬂ{é{@tlvwfm? %’ﬁrﬁﬁlﬂfeegzd?ﬁblyss using ozone

Ion

or mu wherein s
follomegjrhygtgﬁatm@@t \gm p@lltgtylg GigAucing; ageg §L,1qlggqse imsHy! suI%}p prstrimethyl

ogen and R3 is hydroxy with in the presence of

TheI lro]e?arﬁ’cﬁ‘[“ i &ﬁ 1 5‘%8[\/89@ N ﬁ%{n ﬁﬁﬁfgwﬁe Yr aqueous
tetrafa/ﬁﬁ%waa aéfit rBP‘ﬁ%F 'Q%F%“G%E ; Pgﬁ may be carried

out usi ng conventlonal OX|daS|ng agents known in the
art for cony an aI
n sd)g o) L‘feb E@ ﬁ? lf'gaéa lﬁ ;a&ﬂ'é%o@&g rLéormula (X),
wheéqlnﬁ:%a ( a‘fﬁa e a&r@ opg e{l ase such as

IlthlL\ﬁm rf{)’/ew}%aeg% igﬁmr”h rogibé id obtglna? E&'ﬂéﬁ/u%cia é?gorﬁnﬂ%btlb Jollowed

nmeani n Ined as I n forml
by feprtion of amacawaf@ﬂM,erIV%tMe.tkv%r@watm@m%ydmﬁww le V)
wherein L is a suitable I eaving group such as hal ogen

% i odi ne, bromde). The reaction is conveniently
[ tdp an aprotic sol vent such as

tetrahydr rangi n the presence of a baseRguch as

l'ithi S methylsililam de at a tenp ure

ranBing fRom -R0 to -60 C. Conpounds (,)_L a (XI11)

may be prepared by(feacti on of an acti it ed quljvati ve

of conpounds of formula (XV), wherein has the nmeaning

defined as in forrmula (I1), with nmethanol or ethanol.
folloRretlavi{elll necédaly RBreRotapatrany aitiogen protecting cgrcamx i vat ed
SU|t%8Ir€bé8twg¥e% fg%}/é{ﬁlgslé} H@' éﬁ{)ﬁﬁﬁ}\é@{}p tlﬁclud 8! hallde mixed
anhydrideaf aalivaiet oester sug Goniosrter of th@rdﬁuwathwmﬁﬁybeiween the

carﬂHﬁﬁH Qélgg;rf)upp Bh@ LYAPAnG Gt MALUNK Bs(8M hsed inPdRdé chemistry, for
example carbonyl diimidazole, O-(benzotriazol-1-yl)-N,N,N'N’-tetramethyluronium
tetrafluoroborate or dicyclohexylcarbodiimide.

The reaction is preferably carried out in an aprotic solvent such as hydrocarbon,
halohydrocarbon such as dichloromethane or an ether such as tetrahydrofuran, NN-
dimethylformamide.

The activated derivatives of the carboxylic acid (XI) 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’-tetramethyluronium tetrafluoroborate.

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

Compounds of formula (VII) may be prepared from (XIl) by conventional means for
R5

R6

R.a ><

8 \\l Q N R7
—=—(CH,)n

H
RO

OH

R2. o (X
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(XVl) wherein R have the neaning defined as in formula
(I'1), by reaction with an acid, such as for exanple
w@emsesepmt ed sul furic acid. The reaction is  PCI/EP2004/012772
conveniently carried out in a solvent such as acetic
acid in the presence of water and by heating the
convexdiag icerbomylict groepsuptot leavdrdgGupLonpounds of formul a

ThLFX}'gr)?WE? %ﬁﬁ vﬁ\é ! eoPYoa%ﬁ%CQ) l?rh Whl(ﬁ'lm 5 m@ da’tom may be
prepayeenblydregling a cwmﬁuréd eldapowa &Xl@fwﬁrbthwnvlephgompm gn aprotic solvent
suc%%rt@ti’éh rdf§raﬁ a‘hH'oTpﬁ&Jlé?I?/ rl?{r@%é‘sénbe of i) dtgank Bhsk.

he reaction convenlently
takes place |n an aprotic solvent such as a
Cormyslireisasfliormuyl@ (gAY by ®Breparbd & Teqdtion.of a compound of formula(l)

whér&hr )éd"a%t‘r'éé@?l) pr@!&@tl RupEIPEE 3L dif@e Bohdi R IQﬁydr and R3
e 7 Cipper (1)

I ona presence 0
is h%‘ﬂfé’ﬁy yith 3&5%&8 Breéﬁfb‘i%? m%@f&%ﬁﬂé&ﬁﬁi\@ﬁ@@ BF“'O”de)
forrrula (XVI1) may be prepared by reaction of a
onpound of fornul a g@(lx with a cyano derivative

Comwgndsm &ravuip Phle May ei RigPaTed by euidatiory ofengamapqunyt opformyla (V).
ThefoxXiddtion 96y e e4rfed bﬂlgjéﬂfgoéﬂhveﬂlo@al oxXidddingaddt<Ielin GPtHR art

for G gr gLty B9 O % P AT BTG RS XTI RiATgpgae coxice.
wherein has the nmeaning defined in forrmula (1) or is a

Corﬁéég r?)g\%lrf] {cﬁfngﬁaggﬁ Er‘bg/ut%[ﬁggarfﬁ {%E Ilr%arﬁ\tlgp g)%_'cgr[ﬂlpg{?n&fl férmd%z(XI i,

rRa(trimethylsilyl)amde in the presence of a catalytic
nmount of a Pall adi um( O conplex such as

t & raki®(t cophenyl phosphi ne) pal | adium The reaction is
cgnveni enyly carried out in an aprotic sol vent such
t

drofuran at a tenperature within the range of
R9- 25 t oROC .

(X1
wherein Rgg and Rq1 have the meaning defined as in formula (II), with an allyl derivative
CH2=C(R3)HC(R2)L (XIV) wherein L is a suitable leaving group such as halogen (e.g
iodine, bromide).
The reaction is conveniently carried out in an aprotic solvent such as tetrahydrofuran in
the presence of a base such as lithium bis trimethylsililamide at a temperature ranging
from -70 to -60°C.

Compounds of formula (XIIf) may be prepared by reaction of an activated derivative of
compounds of formula (XV), wherein Rgg has the meaning defined as in formula (II), with

methanol or ethanol.

Rf,a\\I
R9 R (xv)

A particular suitable activated derivative for use in this reaction is O-(benzotriazol-1-yl) —
N,N,N’,N’-tetramethyluronium tetrafluoroborate.
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Compounds of fornula (XXI) nay be prepared by reaction
of a conpound of formula (XXIl), wherein has the
wore@siosgodef i ned in fornmula (1) or is a nitrogRCI/EP2004/012772
protecting group, -Ncr (XXil) (XXIll) with an al cohol
of formula (XXII1). The reaction conveniently takes
Compadlsi of fermudgr©0f)inaaystes prentarediramas cpaneydirivatived v e. g
tol uene), or N N di net hyl fornmam de by heati ng.
Rea npounds of forrmula (XXIl) may be prepared by
rgaetaign giN a conpound of formula(XXIV) with a
i gnard’reagent of formula (XVIIIlI). The reaction
veli e c% takes place in an aprotic solvent such as
Rda hydmdcarBoll (e.g. toluene), ethers (e.qg.
tetrahydrof ur gyand at a tenperature within the range
- 25 C, th onal |y, jin r entl | I :
wheleEpRE =PE B B el g SARIE s BRI A by REckch with an
acid,suth a8 (f¥XEXgmple Ycohee ritaesns @lirib aclder Rt re@tidf is @onveniently carried

compound, of formul.a Xl ith Meldru cid,in.a sovent .
our FARNBL R & R Ak argenen b Balae BV Gpiigd e reaction
mix{ue lup)to r89° e prepared by cl eavage of a conpound of

formula (XXV) , wherein the neaning defined in formula

(I') or is a nitrogen protecting group, -Ov " Y I CCH n
Congrur(oﬁ)@j) fmmglar@g/g} &N bﬁaprqp@rqgagyir@@ptlgmof ighcempound of formula
(XMph esleerein Ry @ad Ry 1 drave ihelmeaningatedined ingflorrapla dti), svith a compound

or gani ol vent. such as acetonitrjle. Conpounds (XXV)
of feraghie, LY E pihatgingsy S 3 iTtabig eligeps (i BeoPBling. of
raf Ormula (XXVl) wherein has the neaning defined in
) or is a nitrogen protecting group. 9
&l i sation may be carried out in a solvent
| cohol (e.g nethanol) and in the presence of
%2%3qse such as sodi um netpgloxy. Conpounds of

I

RO or mul a ( Z?Qﬂbher ein R4 is hyd ogen< y be

prepared by r tive Nal kyl ati on of 1%
The;r&idctimy pdmlmey\lehéy tigkes artageein(26X3fbrbjic aoldera stiohae mﬁ;(/jdﬁécatrbon (e.g.
toluieﬁég‘;]gtlg%%o(tgl:gigﬁ @ﬁcﬁb%ﬁg angd ﬁog%gﬁg@%{% within, lrthee re%lée 0-25°C,

_ ] ¢ So h as™dr chl oroet hane o
optigoaltydnithe pregergedoficpperd) palissuich @sdor exagpie eupper indidal
reduci ng agent such as sodi um

Compounds of formula (XVII) may be prepared by reaction of a compound of formula
(XIX) with a cyano derivative (XX), wherein Rgg has the meaning defined in formula (I) or

is a nitrogen protecting group.

Rga

\w—— CH)n
Jg>:°
CNCH,CO,R

R9 (XIX) 11 (XX)

In a further embodiment. compounds of formula (XI) may be prepared by reaction of a
compound of formula(XXIl), wherein Rgg has the meaning defined in formula (l) or is a

nitrogen protecting group,
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bor ohydri de or sodiumtriacetoxyborohydride. n a
further enbodi nent conpounds of fornmula (1), wherein

WR0an06B are hydrogen and - is a doubl e bondPCTEP200€012772
prepared from al cohol derivatives of fornmula (XXVI11),
wherein has the neaning defined in formula (1) or is a

Ra nitrogen protecting group, by conventional neans for

convertlng hydroxy group into a halide group foll owed

'S eI|n1n%%|on to formthe correspondi ng doubl e
4(XVIIT) The reaction for converting (XXVII1)
' 7pa§§be carried out using for exanple

e of_/non-netal lic el enments such as thionyl

chIoride,thosphorus trichloride or phosphorus
tribrom de. These reactions may be carried out in an
aprotic solvent such as nethylene chloride and at a
t enper at ur éX¥anging from-5 C and 30 C. Conpounds of

with faCHars!@Jé&('\)QéV Hhh)nz BEy(tr;?ﬁet mﬂ%&géﬁﬂiﬁhﬁ theE BSEA o cdlalytic amount

derivative e nmeani ng

of a Baliacﬁeen @)rporrmlwta:h(a%tetsak@(ylp&eﬁylwcz?gewemaﬂwemr ng
The @6484n B @nwﬁ{lem)y g5rieg dubeh kR protikesdM@st isicH Btrafydrofupan at a
rouB ? droxy group thus for
tem@%‘r‘ﬁ Ug]l hlf ngd Bﬁg’d‘? reducting agent such as
sodi um bor ohydri de, sodi um cyano bor ohydri de. The

CorBAGHS O, hAm GG TXXETHLY 1SERILELON) rddufh 3912/ EBhod A fomul
o) S 5o Re «faﬁé%) e geanin é@fgﬁfﬂe'a fs&@giﬁr%diggn@@w protecting

groud, compound of formula (XXX) CO Et (XXX) The
ar bo%f%l ation may occur in the presence of an
i Nor /N acid such as aqueous hydrochloric acid at a
t effature ranging from58 to 106 C. 35Conpounds of

cBfp of formula (XXXI), whereinRRas the nmeaning
defingd i@ formula (1) or is a nitraggen Brotecting
V-(CHn V CO Et CO Me H

RS

0Kl R2

with an alcohol of formula (XXIII). The reaction conveniently takes place in an aprotic
solvent such as a hydrocarbon (e.g toluene), or N,N dimethylformamide by heating.
Compounds of formula (XXIl) may be prepared by reaction of a compound of
formula(XXXIV) with a Grignard reagent of formula (XVIII).

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 0-25°C,
optionally in the presence of cupper(l) salts such as for example cupper iodide.
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RO R (XXXI) The cyclisation reaction is carried out in
the presence of an al koxy netal base e.g. sodi um
we@riwenyedn a protic solvent such as al cohol ( BCHEP2004/012772

et hanol) at a tenperature ranging fromO to 5 C

Conpounds of fornmula(XXXl) may be prepared from
Comestieds dfifombulapdV) may beiptenafed by reaction odaeampourg oRfaamela
xix Wit (il s eEbofentlslr 29GHkdRol 184 MHeethiifo).

¢Onvent | ORal od to convert an id to nethylester

such as for exan‘pl e by reaction with dinmethyl sul phate

CombBuﬁJheoncﬁﬁﬂH? @\pﬂf Ny K BrspafedoBy @Ie&U@jé af apsynasihd rof formula
(XX S\l R%re}%[ tﬁ@‘}héé?{hgﬁﬁl@!ﬂ ?elflﬁg{n? nglbtr dz’s B @flogen protecting

ro IC SO suc
gmugbnpounds of formula(XXXI'l) may be prepared by

reacti on of a~eoppound of fornmula (XXI1) wth a
Ra COmpound I"("XXXIII) RS 6 EtO C (XXXI11) The
\\1——— sti-t/ably carried out in an aprotic sol vent

rgret hyl f or mam de by heating at 55-58C.
rRand enantioners thereof (Il11) and

R9 conp®u of &epymul ae (XIX), (XX) , (XXVII) and
(XXXI'I'l') are comercially avail abl e conmpounds or
The Keaqtipe pagyele Briad aUbigdhe presensg ol t%rlpmomg@d“'tr%? i an aprotic

Orgalg,[}%/m,ggl igp@figj%e@ﬁﬂ]émtl | be appreciated by those

n e ar a necessary t r.ot ect

Compoppes KUy SIRRAY bk eTsation nl e BRI, cov

whergin Rgiuhassthe Soeaning defiped instormnyla (a@a'%wr@g@wr%ﬁmg group.
techni ques, such as t'hose described in Greene T.W

Protective gr in organi c synthesis, New York,
\WI e(xi )'g 10%8Rl) be used. Thus, for exanple when R
2 1

N

RO R R2 R3 R4

(XXVI)

Cyclisation may be carried out in a solvent such an alcohol (e.g methanol) and in the
presence of a suitable base such as sodium methoxy.

Compounds of formula (XXVI1), wherein Ry is hydrogen, may be prepared by reductive N-
alkylation of 1-(4 methoxyphenyl)ethyl amine (XXVII) and a compound of formula(ll). The
reaction is conveniently carried out in an aprotic solvent such as dichloroethane or
acetonitrile and in the presence of a suitable metal reducing agent such as sodium
borohydride or sodium triacetoxyborohydride.

In a further embodiment compounds of formula (I), wherein Ro, R3 and R4 are hydrogen

and -— is a double bond, may be prepared from alcohol derivatives of formula (XXVI1I),
wherein Rgg has the meaning defined in formula (1) or is a nitrogen protecting group, by

conventional means for converting hydroxy group into a halide group followed by its
elimination to form the corresponding double bond.
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a nitrogen protecting group, exanple of suitable
groups include al koxycarbonyl e.g. tbutoxycarbonyl,
whezpiwaycar bonyl , aryl sul phonyl e.g. phenysup@ierzob4/012772
or 2- trinmethylsilylethoxynmethyl . Carboxylic acid
groups can be protected as.esters. Exanples of
SU|tabIe hydr oXV mg ot ecting reagents include acetic
nhydri dg, ben sanhydride o r a trialkylsilyl
§NLgund% yde or ketone groups can be protected
al s, thioacetals or thioketals.
f such groups is achieved using
RGC procedures well known in the art. For
exanple prdt ecting groups @gghn s tbutyloxycarbonyl
e renoved ysi uch as,hydroc ric
The(BRRIRGr S dae Tt boa i, REhelRe aiee " bd eoRe wfcishgclor example
halidbisc bf avomes thiisecledicatshyglielt lar thiorsd phinpideohesphotust trichleride or
a specific enantioner of a conpound of
pho%ﬂﬁﬁ q$mP§$§§la (I) is required, this may be obtained
Thesoreagliensphaythe casded ol iorancfpreficenivent sueltas gethylene chioride and
at a SIARLRIPr iR HbH-§-Ohndasggpound of formula (1)
usi ng conventional nethods. Thus, for exanple,
specific enantionmers of the conpounds of formula (1)

Confifyin8€ ofdbinaLIREXY NIP Maly e (1epares B9 Réd uttio® BRA ketd Fivdtive (XXIX),
whe%n%t%%ﬁ'la%fth%l rh QMR Bgflr]%fd i rAdlA0  dnis H?l thgeﬁ g?d'té‘étmglﬁgc?ap,

proc ternatively, enantioners o npoun

general fornula (1) may be synthesed fromthe

appropri ate optRzally active internedi ates using any

f the generaI:E?_ esses described herein. Thus, in a
R’he invention the enantiomers of the

mula (1) may be prepared by reaction of

(I'11) using any of the processes

ove for preparing conmpounds of fornula (1)

R¥romaffing (111). The chiral amine (111) may be
prepared fromthe cotPd ondi ng racem c am ne (111)
using any conventional procedures such as salt

usmg Lg& &B@&g&% I'E)dgpstg Iagqbt{ggr)g t | Cgﬁié,g?(g}pg%s g:/ér%lx? lgj;(r:oup thus for
examﬁbe—u‘ﬁﬁ'tglwwml@ﬂpidaﬁaiubﬂngaagdwt gucliias Bbmbmdgdrehydrlde, sodium cyano
- t US| P .
o, o S bR BB
aque@ﬂmmwmmmaWOhTay be prepared by reaction of a chiral
uils W"ﬁl}lagétlﬂg ybé’fpré (?)r C@éc%@&) %ﬁ&{ 'olF’%dcompound of
ove for preparing c npoun of formul a
fo”Q%ﬁﬁ@oiXXVII) 37V%ere it is desired to |solate a

conmpound of fo @ (1) as a salt, for exanple a
Ry harnace%}lcatlx: 2ceptable salt, this may be achi eved
I %{ con% und of forrmula (I) in the form of
é% ase\wi th an appropriate anount of suitable
' sui¢@bt e sol vent such as an al coho
or methanol), an ester (e.g. ethyl

0 (XXX)
The decarboxylation may occur in the presence of an inorganic acid such as aqueous

hydrochloric acid at a temperature ranging from 58 to 106°C.
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acetate) or an ether (e.g. diethyl ether, tert-buiy
nmet hyl ether or tetrahydrofuran). Biology Data The
wa@bdosnideyo of t he conmpound of the invention forPCHEPNB4/$12772
receptor was determ ned using the NK receptor binding
affinity nmethod (Scintillation proximty assay (SPA))
Compeands efdfarmuld(KKX) mayt beeprepamdusydeyclisdtioni bf atoompound of formula
(xxxdn) sRhareid [Rgphhd Y madhmgadisifed ik ftnuld g{_rlgf RCH MRtodan torotecting
human NK receptors expressed in Chinese nmst er Ovary
groypCHO) cel | nmenbranes. The affinity values are
expressed as negative |ogarithmof the inhibition
constant (pKj) ref displacer Iigands. The pKj val ues
Raobt ained as th rage of at |east two determ nations
th repiesent 26+re conpounds of the invention are
ge of 8.6 to 6.6. Particularly pKj
as the average of at |east two
t eyl naghgps W wifhFExanpl es N1, 3,5, 6, 1,14,15 and 16
RSare wiRhin fhe range of 8.65 to 8.07. The affinity of
the preferred conpoyMXipf the invention for the NK ]

re . was.. al sQ det.erm ned.using the
e (SRR ERRI 3 8 ericts SHEE HTE RFSehes ol P #§5FFERal base eg.
sodiumrqucmydsn a amtlblspyvenbsuhhasl alcahd) ( E]g ethandl} aom tamerétBR) ranging
f seconbi nant human NK-] receptors expressed in
ron{&ﬁﬁ]gs(g Hanster Ovary (CHO cell menbranes. The

affinity values are expressed as negative | ogarithm of
Confpd@nd i fSrfnuRITXRRN Thabe Efep@keﬂgﬂr@ﬁ%stérlﬂ%mﬁsof( BKatid of formula
X Be val ues obtained as the average of at |east two
( term nations_with representative conpounds of the

invention are Wtdgyn the range of 9.32 to 8.72. The

Re?ant agoni of tWeconpounds of the invention towards
ﬁmma eptors was determned in a functional
apsa ' B\R technol ogy neasuring their effect to

he | nt r&cgEl ul ar cal ci umincrease i nduced by
RS n-NK j-CHO cel I's and human U20S cells
transducted with NK4BagMan virus. The potency of the
ant agoni st is ex ésed s fpKj. or The fpKi val ues
using fieaFerwg ndisnalrae oértcag@n\@ﬂ an a¢léé@mqtlv\xiesj@tsudma$afpr example by

reac%ﬁ QntﬁQi?rﬁ%’iI%ms@Fdh‘é% ﬁlofﬁﬁ%@é’&c@foftetheoidé\ﬁ%nﬁéééns&ﬁeas potassium
he range of 7. 01. Parti cul ar

Carb%?tses h&btf&? é%aw@ éeaerveag@%fm afin | FYstic ﬁf%fent such as NN
dimeliejlferramidd.ons wi th Exanples N 1, 3, 5 6, 11 14 15 and 16

re wihin th e_of 83 to
conibfiptt SRS o ptt s By o b qune of ornue
(XX ovithauemapotind dfsoinmia XOSH) f or t he ser ot oni n

transporter was determ ned using the hSERT bi ndi ng

af fini gy method and measuring in vitro the

38conmouy ability to displace [ H -citalopram from
rléo}\ Ry human serotonin transporter expressed in
EtO Nne Epithelial Kidney LLCPK cell nenbranes. The

af fi ni twuges are expressed as negative |ogarithm of
the i nr( n constant of displacer Iigands (pK|).
The Téestivalisisaitadly abmied @s il he aprtica@edt sath he AN dinihylformamide

by ha&e dTisRaldgoas with

Amines (Ill) and enantiomers thereof () and compounds of formulae (XIX), (XX) , (XXVII)
and (XXXIII) are commercially available compounds or may be prepared by analogous
methods to those used for known compounds.
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representative conpounds of the invention are within

the range of 9.4 to 6.5. Particularly, values obtained
w@goosheeaver age of at | east two determ nati onsP@I/EP2004/012772

Exanples N1, 3,5,6, 1,14, 5 and 16 are within the range

of 8.90 to 8.04. The potency of the conpounds of the

invention for inhibiting the uptake of 5-HT through

It wﬂlﬁ%g@%&%t‘éa'b@/ th{n%ﬁ%mérd dﬁrthé/\@ﬁ IR GEH ) BE ‘i'leb'éés%%/ fohfotect certain

nmeasuring in vitrao t

reactiye raybEHHENiSBITNG ST OftapPRRES PraPauesT Lﬁi?raqe@éd PFQfction and
deprdtESRAEBFMEUEY! NBRidh SR Bbes |d63ér[b%ﬂsiﬁ%‘ﬁeeheelxw gxstedtiiengroups in
orga:? g F)Zﬁtﬂg siEAW ‘?(Ioh{alw Ey%@é’ %d SthuEMfor FéSlér%E%XNhen Rggis

are expressed’as n gatlve garit hm of
a nittogBh bircbtb@ﬂng:@mlpanixambledo’spmm ghauparidsludé atkozyeaseanyl e.g. t-

500/ | bi t on Th
oo R, 2 Sy Bl BBty SBRErprdfbplont 1or 2
trlmeﬂs'tsdylﬁhhnaymethwl mﬁawboxﬁprmgmps @an berpsoleaied asfesigie. Examples
of su'itQPflg %&Hr%@ng%ﬁte%ﬁd#éé gbhe lﬁélﬁ&e a9$t|c7ar§1yﬁﬁde5 Henzﬁh%fnﬁ?&we ora

Fets may prepar e
etk Shiosileh AKSTIFP o2t REIBRR IR SDRAB ELBLOGH FRaP TR ketals,
thloalré'tﬁlst SoinedietaBy Ib@)rf)ﬂebmn: @ﬁtsa&h Wrdupsais sashtebl eusfrig conventional

R L

butylcxwarb@agzn nra)// beCegmsarledsusig aw acidngpabdasehydrachlonimyor trifluroroacetic
P .

R i

there®f. -75my The active i ngredl ent is blended with the other
exci p| ents. The blend can be used to fill gelatin

whe§ SPRgRiTE sen iRt 8 Eppletinireh8, By ko4 repuired. this may be
Obta'oe“m”tem'etbw”ﬁwiwm ahca casaespepslindExengpliengric mixture of a

o%ﬁkaf% JEAPIYAE Sortvibtiond Aihsi on) Active
comg’ rﬁ% %gpg &ég,ré, IO Avi cel 120. 25 Cr oSpovi neb .
Thumfcgnagample specn‘nc enantlomers of the compounds of formula (I} may be obtained

from the corresponding enantiomeric mixture of a compound of formula (1) using chiral
HPLC procedure.

Alternatively, enantiomers of a compound of general formula (I) may be synthesed from
the appropriate optically active intermediates using any of the general processes
described herein.

Thus, in a one embodiment of the invention the enantiomers of the compound of formula
(I) may be prepared by reaction of a chiral amine (lll) using any of the processes
described above for preparing compounds of formula (1) from amine (lll).

The chiral amine (lll) may be prepared from the corresponding racemic amine (Ill) using
any conventional procedures such as salt formation with a suitable optically active acid
such as for example di-p-toluoyl-D-tartaric acid, (S)-methoxyphenylacetic acid or di-p-
toluoyl-L-tartaric acid, or using chiral HPLC procedure.

In a further embodiment the enantiomers of the compound of formula () may be prepared
by reaction of a chiral amine (XXVII) using any of the processes described above for
preparing compounds of formula (I) from amine (XXVII).
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Magnesi um Stearate 1.5ng Col |l oidal Silicon D oxide

0. 75ng The Active ingredient and the intragranul ar
wez@spiem s (PVP, Avicel, Crospovidone) are m REHEPR1004/012772

high main agitator (inpeller) for a few m nutes. The

resulting mxture are wetted, adding the liquid binder
Wherepit d¢ )debiveds o dsdlatg @t compaindnefl fomida (Whad @ Bt Hor example a

pha%aeah@amg adcaﬁgblbegananfiuscwsé a@i&/etUBPirBsciAl & A,c%ound of

ticles are grow ng as resulting

forrrt%('h@cih%lfﬂr@aqf t@w@?waﬁ ﬁ‘ﬁth FHaprsertata gMosnbe sswtawﬁlemji and in
a s@fabldl gbivenpeadh =’nsh éﬂd:&ﬁl)l nggémbabﬂmameranwétéﬁ(eg ethyl

aceiffl B A einet oSt siter BrEp Y mST Evgh fe Brgldroftién)

Stearate, Colloidal Silicon Dioxide) are added and

Biolod¢'hdth Xxed. The resulting mxture is corrpressed to
tabl ets o enc bt ai
Theﬁ};»? e Eiauie ®f SR GIRB DI Yes RiiTsbeas WA dpBirined using
the NKg rrecdapmnblrﬂmg(hfﬁmltE?Vlﬁemoél\(chtlllallﬁﬂl ogoX@nis psnayc(SﬁA)))ﬁheasured in
ym St ear at Colloidal Sili

vitrogp R FEBRG R PR oA CaTBAE-SHg e P (SP)om recombinat
humaﬁtN@gf@ﬁmpmewgd em@wir(elsvmam&tee@wary@ﬁdy@mﬂ degrehranes. The

attl St e ARty A e BoSHIRE, ot BRERN B8R (o) o
disptpceoligands.ol heepls valves! obtaiged @adhel ayecigeaiflat tgast twadeterminations
withl Fég?@steﬁ{aﬂvé hem g%bhﬂ%snof-qﬂ% f?l(/gﬁ’cfoneéhr Wl@ﬁ\nmgafancge of 8.6 to 6.6.

lents esi um St ear a
Paﬂgu@qudm \@Il@sag@t@@egngstﬂagna\fﬁrm of ™ elepsls tyya ,dﬁgarmlnatlons with

ExaffiplesWN@ 3,56001RI18S&%d 160ahligime’ rhage ef $.69%0 8.07,
encapsui ated to obtain capsul es. Exanple D Infusion 4

OActive ingredient 2-50 ng/nBuffer solution pH 4.5
Thegffinityafdhe greferrediseroworads ef theninventiog. fos g Nkv dRFetPdwas also
detérmldaaqxs;&; 26 RK 4 o%ed tﬂrrmﬁmg Bamgorhmﬂoat meBsUIRY Mevitro by the

al
R eghﬂﬂp sl atoese GPhdrm deoapbipan:human NK:
recéﬁ%r&'éi@ré%@éd‘tlﬁ dHRRe) H’éf?ﬁs@eld%gfy”‘(@q@) Q11 anEMBRRABs "Re affinity

apparatus and are uncorrected
values are expressed as negative logarithm of the inhibition constant of displacer ligands
(pKi). The pK; values obtained as the average of at least two determinations with

representative compounds of the invention are within the range of 9.32 to 8.72.

The antagonism of the compounds of the invention towards human NK1 receptors was
determined in a functional assay using FLIPR technology measuring their effect to inhibit
the intracellular calcium increase induced by SP in both Human-NK1-CHO cells and
human U208 cells transducted with NK4 BacMan virus. The potency of the antagonist is
expressed as fpK. or pKp. The fpKi values obtained as the average of at least two
determinations with representative compounds of the invention are within the range of

7.83 to 5.01. Particularly, fpKi values obtained as the average of at least two

determinations with Examples N°1,3,5,6,11,14,15 and 16 are within the range of 7.83 to
5.79 with pKyp, values within the range of 8.65 to 6.

The affinity of the compounds of the invention for the serotonin transporter was
determined using the hSERT binding affinity method and measuring in vitro the
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r.t. refers to roomtenperature. Infrared spectra (IR
were neasured in chloroformor nujol solutions on a
wWO-T005@496mEt r urent . Prot on Magneti c Resonance (INMREP2004/012772

spectra were recorded on Varian instrunents at 300,

400 or 500 MHz, on Bruker instrument at 300 MHz,
compbadst abilishitbt displaeer [é‘blb-rcntakbp'rann pfpmm( cBcouwiinegt t nenan serotonin
tran%o%?ﬂteg%gﬂ%reg%edvﬁnﬁo c'ir{éeEglﬁwéhg erﬂ@Y Lf.bwd@é(}fjmgﬁ@réﬂets' Hfe affinity
values pis| expresged @a @eggtlve Iogﬁﬂﬂhm of tb@ mrubltlcm egtantef ctmcer ligands

(pK)Spﬂ'fet OEP( Wsmes r&)@ﬁihgédasatthé VBRIAL Uf @t Neadi i@ HERFhidations with
ret&’l an one cont orner

was detected _the
reprgq@,tﬁtl(ygpog}ﬁ)pp@ ¢ et‘%\@”ﬂﬁ%@%\ﬂlﬁ‘ﬂfﬂé‘?ﬁ rH9& C??@‘?Lopgﬁt Ea'?t'cma”y'
pK; Malsigs sqiegihéd dsMbje weragbabemt deast #vd determirnaltiens with Examples

N1 AT B o RRCEVA R FoaetLr ORRER4 T ho i n Es (4
and ES (-) ionization m)de or on a Agil ent LC/ MsD 100

The %ﬁa’?‘lcg%? ﬂiief deinds ﬁ?‘?ﬁ@?dv@ﬁtlchrgfoﬁ%rﬁﬁ n @i & %fe5n-tHT through

ionl zat1 on e coupled wt LC nstr
the F@(Pt@éfﬂlfé@smﬁ@ cma@/ Ketermingd+ psipgf Bes hﬁgRérnaq s Mmethod and

meaB 8 rfgoﬁvm?ﬁ’o e mPRRIISOsbility AB4Ei |d¢§§5ﬁ3¥l4|TaJm§Re fofrecombinant

numE iR 6B TStaeE 3@%%3%3@580/ bidia), RitgpulL 85K, gglls. The

potehEiDvdtllesane eXbhésh EtHaENedative I5gairithm1 of lthmlhhljbltlon @ensthihte sedisplacer
4
Ilgarﬁ%‘?ﬂ%gagg% é@} m%r e ogr%‘-{lt?% g'ugé'r)](mltuél ?XI%T %eesﬂo nQJACQEI‘I%e plCsp values
obtafhgdedsdbe |alverA3€ of- gt past Mdetermmtlmlﬂ( ﬁmmseetthagempounds of
tne {FDHtoh 44 Aot hORHMIr d@rs . mn. L hen {r om 100%
wat er +0.05% N 5% [ wat er’ +0.05% NH ] and 95% [ CH
CN] in 5 mn, finally under these conditions for 2
Phanhagxé’xamglesfl ux=1 nL/mn]. n the nass spectra only
one peak in the nolecular ion cluster is reported. The
Tablid &Y powder diffraction pattern of a crystalline form
—U'Lthe conpound of the invention was obtained by
Tabletsadiayigbe Ipecpmeatbloy ihet oomied rdethdd saeicbrast dire¢t Stanmrassion or wet
gran%?gﬁ X-ray diffractoneter equipped with g/q
gonronmeter, scintillation counter and graphite
The rtdvietehn@yrbe dgitm cDateddwith raastitaiplet Bim femingematgsialvisudh tfhe example

ers given bel ow |[|nstrunental
Opahwgr{g[%giﬂﬂ%ghg@ﬁ%omtl c radiation: Cu -
. 54056/ 1. 54439 2Q range: 2-45 2Q Cenerator
Exa@lé gge/ current: 40kV/ 50mA Step size: 0.02 2Q Tinme per
step: 2 sec-1 Rotation: on
Tablets (Direct compression)/ Capsules

Active ingredient 20.0mg
Dibasic Calcium Phospate 123.253 mg
Crospovidone 4.5mg
Magnesium Stearate 1.5mg
Colloidal Silicon Dioxide 0.75mg

The active ingredient is blended with the other excipients. The blend can be used to fill
gelatin capsules or compressed to form tablets using appropriate punches. The tablets
can be coated using conventional techniques and coatings.

Example B
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Di vergence/ Anti scattering slit: variable Sanpl e
hol der: round cavity or | ow background plate. The
WG p@snm0 obt ai ned was anal ysed usi ng the dat aPCT/EP2004/012772

eval uation software EVA 7.0. Optical rotations were
det erm ned, gt. 20 ith a Jasco DI P360 i nstrunent

Tablet ] R DL 9 W, | =589 nn. Flash

silica gel chromatography was carried out over silica

gel 230-400 nesh supplied by Merck AG Darnst adt,

Ger many or Awliee ingegdient Mega Be- Si208img packed

cartridges over pre-packed Bi ot3a4§ silica
cartridges. T.1. . refers to thin | ayer chromatography
on 0.25 m fMiGeta gel plates (60F- 254 k) and

vi sual i zed gobpovidénki ght. For phasesmgpar ati ons

per f or ned usi n icrofiltratio eyi ces: phase

separ at | onq%%ﬁr{elsiugbg%e@fa?% pol ypr ogly"?r@%e frit by

What man or @dibbidat8ilicd@ioxidans: SCX-E3ng ri dges (| oadi ng

D \ I t] r ri ;

The ASTBI7A s e S el e (PYEY bk Giospoudone) are
mixed @tl highirhaie dgitater (ropeller)dan mirw intiautgrdT hectestiipa nyxiyrere wetted,

i hig thihd R dwRY&T byosH Tin8ntbolhkOpbwder while both agitators,
?ddlﬁg}%ﬁﬁé{?i%ﬁie?a(@ éjgegofﬁrrlé&{nh]g It egéf: cl\g)zt :r etlgélll g.
impeliereard €horRer=ats, QiHEk aha, 'omMesPeedy Thy PRHIAGTAAE 'ghgipwing as
resuliiBg fremeRe nidvhanicalaanefdyRippired(bath agitators running at high speed) and

. di1sopr | et hyl am pe, DNME = - di | . ' .
o b, BB Pl b NS BB pred an
the JiRéx exttagrariumr| ewvipients (Magnestienr Stepcatef Golaidal Silicen Dioxide) are
tri i C i i i B o bl
ocodf RIS S TPk vt o
encapetlatetito oblginogapselesst d= saturat ed. Enantiomer 1 or

enantioner 2 neans a conpound of the invention or an
Examplec€ nedi ate thereof as a single enantiomer whose

CORLGHY RlabRIcliiryEHandRlighY! ned. Chain enanti orrer 1
or i oner refers to a conpound of the
invention or an internediate thereof (i.e (lIb) (I1V),

(V) or (VI)) wherein and R7 are t he sane group,
having a si grvs"ema@?&m ned confi%gérggi on at the
carbon atonPghRown as ** in the for2uga (Ib) (1V), (V)
or (V). R5Aﬁée|Y| (CH)n RB RO R Rgmgnélb) 42R5

Crospovidone XL 4.5mg
Magnesium Stearate 1.5mg
Colloidai Silicon Dioxide 1mg

The Active ingredient and the intragranular excipients (PVP, Avicel, Crospovidone) are
mixed and the mixture is compated by compression with flat faced punches or by passing
through two grooved rollers revolving toward each other, in order to obtain the “slugs” The
other extragranular excipients (Magnesium Stearate, Colloidal Silicon Dioxide) are added
and then mixed. The resulting mixture is compressed to obtained tablets or encapsulated
to obtain capsules.

Example D

Infusion
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R' R6 (IV) (M) Diastereoisomer 1 or diastereoisoner
2 refers to a conpound of the invention or an
WO niosissoh at e t hereof having at | eat two ster ePQERPI04/012772

center and wherein - is a single bond, having a single
but undeterm ned configuration at the carbon atom
Actighiogredest *** in the fornmula(lc) RS R6 R7 Rz2-50 mg/mBuiffer

: ' : 5- Di chl or ophenyl ne A
SOIU{&“ Eﬁmﬁéﬂétﬁ%%]@r bfugﬁporobenzal dehyde % zfms/ 0’H);‘.I in dry
(e. gﬁqrdlmgtﬂome) ln/\H%Clam%"écprzﬁ”/@sm(’@@ebo l'ithium

bi s(trinmethyl si IyI) am de (1M solution in THF - 340

- 30 under a Nitrqogen a here. The
The %@H?alt'ioﬂé“ad ?ﬁ%‘tQﬁses §°5Pf3§Wé @90 warmto - 5 C
under stirring in a Nitrogen atnosphere in 1 h, then
it was cooled down to -60 C and nethyllithium (1. 6M

In th%qhtletm@dlatbﬁaﬁcﬂ BRampl29Qnlesy owmfﬁwiad@wieckeepi ng the
i nter t epper at yre of the ction mxture < -5

MG (1 hS B TP AEHENRG 3P RPOATE eIt Feeyrected.
r.t. fréfersltorodin teffpefatiradenirardd spauan(iR) wers hraeursthigthidroform or

car ef ul uenched at -60 C wth aqueous 2N
"Ulon%vta?@moaﬁﬁﬁjgﬁna %Frﬁ}tl on (20 nL) followed by aqueous
ProtGINM"agdémﬁhéwnlaﬁceﬁNMR)S@ée&ttmeﬁeQ'eporﬁea on \n#iahaastiungdhts at 300,

200 BEAPHB 30 SORESR e A H at Se Sk 2oorted n pom
(5) mmmetreddm geioerst Ilﬂbagenmltsmafw@phﬂmglpéttéﬂfd are Jdé)sugned as

s, siagleR b BUDE PiTeeB . ARedet g ERDer o BeeAd: JERUGNR Shectra were

recofdegnat tﬁnipébemlirs raggieg ﬁbgﬁdggﬁ@&@ﬂﬁ/ﬁéﬁ rn??clir@dhamloﬁé_(li_iélﬁfdrMer was
the tit un S a e Ol 1. C:

deteieling e SHTEPaIng M. ABUTABRO0S IS CRPTY ar | he) | NVR

Masé €p&itra) (MS) W@ ket o?lfa 4 |ftriple dusdrupde Més@épé@troﬁé‘&r (Micromass

UK) fra%(al ﬁglépm 1&'(:@ Mgss rgpectrometel; op';grahng in %’éﬂ?_'_l atg ES (-)

|on|zé36r1-n(0'ﬂe5orfbmhl|A@il@rﬁth_€CWMSEmt1h_§DD|mﬁsn3pécﬁmfdterol€6§éra@ﬁ@d1 ES (+)
o Ee o P R SO Bt AL 08 e
HPL@C(EEJCEIVIS -E549):refgrs W analgsie tharforrded @nutal SlljpeIéOSII ABZ +Plus (33x4.6
; B%tpa%%e ﬁg(ﬁ@%@agﬁg +aoc1e ot/(,oﬁgogl}ﬁor qtn)un then frol% 150% [water
+0.1% HCOZH] to 5% [water +0.1% HCO,H] and 95% [CH3CN ] in 5 min, finally under
these conditions for 2 min; T=40°C; flux= 1 mL/min;
HPLC (LC/MS -ES /-): refers to analysis performed on a Supelcosil ABZ +Plus (33x4.6
mm, 3um) (mobile phase: 100% [water +0.05% NHg] for 1 min, then from 100% [water
+0.05% NHs to 5% [water +0.05% NHg] and 95% [CH5CN ] 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 ion cluster is reported.
The X-ray powder diffraction pattern of a crystalline form of the compound of the invention
was obtained by loading the sample into the diffractometer (Siemens D5005 X-ray
diffractometer equipped with g/q goniometer, scintillation counter and graphite
monochromator. The diffractometer was set up with the instrumental parameters given
below:

Instrumental parameters
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56C for 1 h then it was stirred at r.t. overnight. The

slurry was filtered and the solid residue washed with
w@e@sosmsoq 200 nl). The solid (47 g) was tritureCEEP1004/012772

acetone (500 nmL) by heating to reflux for 1 h, cooling

to r.t. d . stirri i . The suspensi on was
Monpghrerpla aiaon: éggﬁ@gﬁtgﬁ%}g (29 g) washed with
20 ratgel g5 (0900 nl) and triturated three tines as
descri bed above tow%i V?O(S) - met hoxyphenyl aceti c acid
Genergfqr vgifageicurgnt Ag phenyl)- ethyl]amine (16.6 Q).
Stepldi: 8@k dowas stirred in a mxture of aqueous
saturat ed sodi um hydrogen carbonate solution (200 ni)
Timexpgf stxOV2E200 nL). The organi ¢ phase was separ at ed,
Rotaf@siged with brine (200 nL), dried and concentrat ed in
vacuo to give the title conpound internediate 2 (8.2
Diveggenge/Antiscatteiing ¥disvagable The same procedure was
SamBRy HoMPEBuRd cavitdiof IdwISAcKRRURE pRite! Nt ermedi ate 1 (7 5
g) to obtain thé title conpound internediate 2@\%
The gpectﬂuﬁ‘eoh’f@}f\ﬁ@waﬁ pgalyrad lfsaraﬂﬁh@rﬁiateb peRligtiansaiyRresVa 7.0.

Opti€ @&Qﬁ&fse\ﬁer‘erﬂe‘t’éf%dtéi PE Suith d E“éééﬂlglﬁﬁoﬁnﬁ}umdml(&ho cm, cell
was treated wth

queous sat urated sodium h
volupgrbb s & S 88AUNMINFIaspsiiies 99l FHreetogearty Was ?Pft'gﬂlxp%‘b"ef silica

gel 2’@61400TrH83I'F§ur5{’)‘HéJi S§$\AéPbR ABOSmRRR RSy 8) oVéS/arian Mega Be-
treated Wi th (R) -nethoxyphenyl acetic acid (4.3 g) in

Si prgcrackerbcagsidgas ef o¥ePrarerked BRI dicariarHdveh and two

Tl ct Féfél’ért@tthlﬁn@ertcﬂrcghé’c%réa% oRBL I AR @&Qﬂétés Q&UFd254 Merck)
[1 - di chl or o- phenyl )-ethyl ] am ne I?)atlon

and m@a@@qﬂ wgh "th i frar ehasesepapgtiont merigrmag, B)éHﬁ'é‘g wHicrof
deviSd: %éiée é’ﬂdﬁ”&emﬁ@ @Q\ﬁtﬂ soRsAERe fRIpyt WhBtrhaPoMAltech. SCX

gani ¢ phase was washed w th

means.%e@&@a@f °6¢'P§8 75%“@\9919%?(??’@9% in vacuo to give
smuft.Bﬁs Wérteloeueamp&ﬂ%mg%aﬁm erha'ie( .6 0) as_

colourless oil. Internediate 2; Enanti oner
Metipytgne chioride ( yasm redistiipd. oyen o3 qugpdeQp g detrapypﬂofuran was
redlstﬁéd g,\qgrsgh-ujm MS (ES/ +): rﬂZ— 190 [MtH . HPLC (coI um:
Chiral - AGP 15cm x 2nmm i njection volume=1

The nisipwiag pﬁ%@v'a@ﬁ%ﬁf%msﬁﬂo@pmﬁ éebth%QEﬁooﬁwweaetate/ CH =
cycidfrbhé s ot Cdl&ﬂérlae%HéV,Ddl\lll oM/ h@étﬁ‘ﬁeﬁb 1@1ld§ﬁdem DIPEA = N,N-

detection: |=2 - retention time . mnutes
dllswnyte;hydw'aep/@wggo Nrleshutamegnide, th”ﬁ%\m syl effjer, EtOH =

ethaNPxR K/lg@ﬁ' =) méﬁne{rfépn?rEK 25trret|7y|a1cﬁném TI3FH) t’étl@ﬁy({rﬁfuran TFA
1H; 1.35 (d,_ 3 % m.z= »g HPLC ,
t”fluﬂﬂﬂcﬁﬁﬁw adishi (GhI3 %@ﬁﬁ“i{” mﬁBTéllrm“ |(HJ(B%'? ofipzol-1-y1)-N,N,N'N"-

tetréﬁﬁ&twmo&umetramwré&rﬁeaﬁe- safiiresti um phosphat e buffer
O pH=4.4 /| MeCH isocratic 99/1 %v/v; flow rate=

Enaﬁtuaﬁneﬁh/cm éhanfioh®itd Mmeans aZbhpohd dfehe miventiot bnenIntermediate
f2 ut es; ur it ala 9 >%9% 44| r%tdegémsdl %te 4

there? §S@ﬁ| %ei_ala ﬁvg SoRe H{ATIQN Was not determine

Chain enantiomer 1 or chaln enantiomer 2 refers to a compound of the invention or an

intermediate thereof (i.e (Ib),(IV), (V) or (V1)) wherein Rg and Ry are not the same group,

having a single undetermined configuration at the carbon atom shown as ** in the
formula (Ib),(1V), (V) or (VI)

RS o R5
R;2 >%R6
"\ %W Rﬂa\ ° R7
_(CHz)n —(CHn ”
R4 R3 .
R3
RS R RS R
R2 R2
(Ib) V)
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A sol ution of 3-chl oro-napht hal enecar bal dehyde (1.93
g) indry THF (12 m ) was added dropwi se to lithium
whe@soedenet hyl sil yl)-am de (1M sol ution in THRPET/LEP2024/012772
m ) at -30 C under a Nitrogen atnosphere. The
resulting yell ow m xture was stirred under a N trogen
at nosphere from-30 Cto -5C for 1 h, then it was
ra COOl ed down to -60 C and nethy}kd ithium ( .6M sol ution
\J——(Cl-ﬁt 20 - ) was addegd, keepjng e inter naI
Faffre of the react\op,Mxfufe < -55C. The
g dark viol et reacty kXt ure was stirred for
* 40 m nutNe%**at -50 C und N| ogen at nosphere, then
it was caréﬂqu) quenched af 500 Cowit h aqueous 2N
hydr ochl ori c aci d solution (30 mL.) until pH = 2. The
reacti on was concentrated in vacuo and the aqueous
Diagtgeqoigmelad ardipsigreqisemer 3 refefssiood qasaPquny! offhe invention or an

mteﬁ@d@ﬁt@&ﬁ&e@ﬂh&ﬁh@ apwmd\@@rédg%nlcw@ameb@&d qu(é?Hn=--14§ a single
ague wek i
bond, VG ele it EPBReT NS ETRAPIO RS UePR BT APTDEgRNT &

the foayale@cwer e dri ed and concentrated in vacuo to give
r, the titl& gompound ( .12 g) as a yellowoil. T.l.c:
“\AC N};E—WS: 2, Rf=0.25 (detection with ninhydrine).
O: d (ppm 8.14 (dd, 1H); 7.94 - 7.85 (m
; W73%d, 1 H; 7.58 - 7.50 (m 2H); 4.80 (q, 1H);
1.35 ¢, 3. MS (ES/+): mz= 189 [MNH | .
Intermediate 5 and | nternediate 6
-(3-Chl oro-1- napht hal enyl ) et hy am ne and

R ChI ar napht hal env et hy am ne To a
L ATHIE I 12 1
Sloai %”a%'gdge AR BT e agipcptropwise
to lgilumnblé(ﬂﬂhélhﬂSI(yl)Qamﬂé (s saldiged in TiReF t-hBak rﬁLl)SﬁﬁnsmW under a

eat at_56C for 40 mnytes then it s stirred
NIt SR oS pas T ESU G OB P HEesn's AIBhed T MarIfa  5°C under

shrriﬁ%' indar ﬁﬁﬁogéﬁ? é(’kﬁfb@ﬁﬁ’erw ihh1 agefheneit (Wls "dooled! BWAHOtd d60°C and
turated i n acetone (10 mL) by heatin

metm@lltplgm l(|3(6$u/lo,so[ytlﬁn iBoBIZChg 290 rmk). vwag efr keping thg internal

temSé’rﬁ(uPé Shhe réré?;%oﬁ%&ﬁﬂés& @g.was filtered and the solid
resid (0.6 g) washed with acetone (10 nL) and

Thetresultngaﬂ@a \inielereagiiimmidurel eesrstived fabdve at 66@fiCsender a Nitrogen

atmpath el 1N BRSRAR K Bl a0 P e 33 nagogori acd

solufitre (2®Iml) fedlswed ibyr agliebus &NThydrocidordé aiflieolution to pH = 2. The

reac%ﬁﬁ deas %::_Jﬁ(r:gn];l}y?grdo l%&%ﬁﬁoa raﬁ@ aet g@gh@ét%éddfemfl% \A)ashed with
1:1 6HVEtéO((50D miL)., Tltﬁsemaraiedjammuephasﬁ wahsitherv aade Hasicgpkes 14) at
I. Nt er medi ﬁ\t e 5

0°C i A De ST THe s LG eBR PRt &xfRgil i E20 (@ x 400 mi),
the ROBBtgY tofdanin Weds fnlefe tdribd | dndr adricen tislsc it Alabes ttedgive the title

conc &tu t ed | uo, treated with aqueous saturated
rﬂ? O‘P,‘é)ibonate solution (20 m)
T.lc. DCM/MeOH91 Rf=0.5 (detection with ninhydrine).
NMR (CDClg): & (ppm) 7.25 — 7.15 (m, 3H); 4.05 (q, 1H); 1.35 (d, 3H).

MS (ES/+): m/z= 190 [M+H]".

R9

Intermediate 2 and Intermediate 3
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and extracted with DCM (20 ml ). The col ourl ess oil
thus obtained (1 g) was treated with
w@ Rosioetehoxyphenyl acetic acid (0.8 g) in acet oPer/EB2004/012772
) as described above (one pr eci pitati on and two
h

1- phes e A 3 .
DMQM@MMH&MMR@S_%OI id (200 nmg) was stirred

A solution of w)m@hwpmwatc geit (RAtg)dn smetame (1¢amolgewas added to a
soluﬁ@ﬁ Bf}ﬂfétn‘?l §18 e \Ag@%r}% é&$ne) ((1%8% %i]ﬁ I{'l,u%)eng_ ﬁ wr?a heated at

gani c ase bri'ne
6°®dm:éﬁt tl'BHI'Ielﬁ wian siired@ttrd. gversighheThe slueycwagéilberdd and the solid

resuiiuﬂett @%ﬁ éf \gtﬂé getgwdr%}.bﬁ% ;:soolllg (?zgii)sw%i_ hrﬁuregag inﬁgoeztone (500

mL) byJeating tBeefl@xfor 2H)), ;codling3o(rd., arld &fjrring .0s&rnight.. B2 fuspension was

it 8 Sobreskidei > cfuren il abffabe T md ghftrates three

time€has désoabed)aﬁ&ve(todfglﬁaﬂﬁ) mmokwlmrqmml@@c{d &lhefndH(315-dichloro-

pheifsehPRLERTEE 01" 3¢ SHIY e RSE TR Al iliots Faturates

sodisml BydBogemodresnat® splutign ((%UOam% apdIPECM (#06r mejli Eitecorganic phase

was %_a&aged} %@d Wﬁm&ﬁﬁ%}%@ rgif')},(jggd (e#a')dfﬂ%engcfpt%%/?n( \ZaSCug?:l&) give the
ftle gorBBoy i in®HheditlE 2 (B ¢))as axaioutB@s[ob NH . SFC (G | son)

eSOtk GRS 4R ey BB BB i ) o ot
the BBy &ompaundfihievmediaie=2 Q1. Sgnuhmnnth@r lqubBO frbar theTbremﬁifaﬂpn were

eva;?o%t%?tl}r Q(iuA t%zg%@ggg}an t((%%nn@dl ICé’l \Fyrgs tre%?ed wm te%ﬁs saturated

sodnmm( Bydbbg@_r carbonatp hidhaioan@Qnmt h amdnéxteactéte with DCM (50 mL). The
coofpéli ok ARl NoLEOSERELEL IRRAS B hifglaIE Lok Tea o)
acetbng (as i destiiydds iabgve goneleprecipiEtien( anf o ) tripuratidinslstby give  (R)-
metﬁc?&k; aﬁa#cre’g?n ég ﬂ%@ltﬂ?ﬁ] -ré:gg @CH 'P? %Séﬂ?e{q@éﬁm%{ee@%sg) The solid

was catioled dn commxture of@@ueblmnsbwnatddl siodianuimidnogan byrbonate sofution (50

r
0 S A L o e N TR BRI B 5 g anc
concenérated| /o\weccuotto gweaheh ittepcompceing éntetrediateThel .6 gphat cmurless oil.
m xture was diluted with further aqueous HCl 2N

soléu on 20 nL and extracted with CHEt 1/1 (50 nL).
lhhase was basified at 0C with NaOH
NMHaqtn)eg)s aqbpmw pbi=15 (meum)* 4. oa\@_sr ANt A ast@damy. th

er (2 x 150 he organi ¢ phase was

| et
MS&%EH"’Q%‘M%%MJHHM ed in vacuo to give the title
HPLEO (GRS ChiraAGH 188max Whinh,e5 88 liflection volume=1pL; mobile phase:

ammonium phosphate buffer 100mM pH=4.4 / MeOH isocratic 99/1 % v/v; flow rate= 0.13

mL/min; detection: A=210 nm): retention time = 5.4 minutes; purity (a/a %) >98%.

Intermediate 3: (Enantiomer 2)
NMR (CDCls): 8 (ppm) 7.25 — 7.15 (m, 3H); 4.05 (q, 1H); 1.35 (d, 3H).
MS (ES/+): m/z= 190 [M+H]".

HPLC (column: Chiral-AGP 15cm x 2mm, 5um; injection volume=1pulL; mobile phase:

ammonium phosphate buffer 100mM pH=4.4 / MeOH isocratic 99/1 % v/v; flow rate= 0.13

mL/min; detection: A=210 nm): retention time = 6.2 minutes; purity (a/a %) >99%.
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T.1.c: DCM MeOH 8:2, Rf=0.43 (detection wth

ni nhydrine). M5 (ES/+): nmlz= 175 [MNH . Internedi ate
wW@200504880D00net hyl ) - 2- napht hal enecarbonitril e TPEI/EP2004/012772

4- (hydr oxynet hyl ) - 2- napht hal enecarbonitrile (200ng) is

di ssol ved, under inert atnosphere, into a 3 necked

flask equi pped with a reflux condenser, with the
Integoédiatet4 m xture DM (4 mM ) and CCl4 (1nL). PPh3 and
[1-(DehibrerenasiiRaleh ) StRAYAAMR and then the reaction
A deﬂJt?é)thfoS d;rﬂor’a&esoﬁm\aehe@a@béldéwde&h %@gsea@ewm @L) wée added

ng ma ded fol | owe 8/
dropm&enéfp 'I(mmb)sarmwy&ﬁﬂﬂkewee(w&mt@né@THﬁ¢ &0-dank) @t -30°C under
a Nﬁ%@ﬁ étﬁwo‘éﬁﬁé}@dTﬂ’etﬁésﬁflhd‘%/e(léxp‘ﬂn)xturg hﬁascré{ﬁlr%doﬂﬁ@érnngltrogen

af ter evaporati on of he” sol vents Is dissolved in
atmgspiele &om O torl-p° Cérfdr thhé, rtbemtlt wvasnEoelededewn to -60°C and

met@{llitl‘liji%]r‘?lgr11 %W%cﬂut%ﬁ &?12( 081 H{[? Q@% Ei&eﬁ\g‘?émhf{inﬁgr&gkmperature

oftr‘@léaﬂi))namxtutdrerﬁﬁmth br| ne (15m_) The crude obtai ned

e dr Blnt SR fRefin tbhrBch STt B 6y EPe & phE Under a

Nitrdyeh aﬁﬂas@f\eﬂ_‘ehethd@&t rvﬁi carapaynguérschad pal espet | with cidusous 2N
Do poi sbsgon (P ) P bt 2. Fhscadion iigs Eiasphated in vacuo

and Maqdeﬁhﬁfémﬂjeawé% Washed with 1:1 CH/Et20 (50 mL). The separated aqueous

4- (Brormonet hyl ) - 2- napht hal enecar boni trile
phasg,was ithgn prade basic (pH = 14) at 0°C with NaOH pellets ThIS basic aqueous

phaée‘ \(vgé/ @fd?a‘dféﬁaﬁvhb{ |E}2@£B§|@@trhﬁ %@6&%@@8'&%&&@ 14%09 W8 dried and

DCE (5 ng wer e
CO”%@H@@CJ i H@Wé@@!vﬁlt%ﬂﬁm 130 8% éd ewily  for

T.L &Q\cmewwah B@Rf%(@@t%‘étndﬂ ‘Mﬁh g@mﬂﬂne wat er The

aqueous@y ase was washed

NMR shithWee): & @am 8. 18X8¢. )57 \%r—e7 & f%e?H)cBﬁée(ﬁt F'di 8@58 7.50 (m,

2H)angb@ur|H§|1egi5@y3m ash chromat ography (CH AcOEt from
e the title conpound (216 ng) as a

Ms(ﬁrﬁ/f)enﬁéaﬁ‘%gwﬂ;'\’ BS/ +): m z=247 [MrH . Internediate 10
and Met hyl

4- br ono- 7-f | uor o- 2- napht hal enecar boxyl at eand net hyl
immmmt hal enecar boxyl ate
<LELS f naphihadlenyl)e dindineg | Dt hE
naphthal ]e amin®! ut i on of 2-am no- 4 fl uor obenzoi c
amé %4 11 g) in dinmethoxyethane (18 nL) were both
added in separate streams at natchi ng rate over 90 mn
refl n I ut| o] bro [i
To 37suie obav@iindded) 4 7H B ad: RogGaomaddd  Phimi Folufion of (S
metlﬁkﬂ@ﬁheﬂyle@ewaaﬂt 008fg tmla‘cbtmeqao %L)wﬁarﬂjed The thick suspension

was heated at 56°C for 40 minutes then it was stirred at r.t. overnight. The slurry was

%€hloro-1-

filtered and the solid residue washed with acetone (10 mL). The solid (0.87 g) was
triturated in acetone (10 mL) by heating to reflux for 1 h, cooling to r.t. and stirring
overnight. The suspension was filtered and the solid residue (0.6 g) washed with acetone
(10 mL) and triturated once again as described above to give (S)-methoxyphenylacetic
acid salt of [(1R)-1-(3-Chloro-1-naphthalenyl)ethyllamine (0.45 g). The solid was stirred in
a mixture of aqueous saturated sodium hydrogen carbonate solution (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 5 (0.25 g) as a colourless oil.
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(21 ng). The reaction m xture was heated under refl ux
for a further 1 h after the end of the additions. Then

wao b@spewsper at ure was decreased to 50 C and t ol BENEPL040012772
m ) was added. The m xture was then cool ed tor.t.,

The GQiPE FLE S o (i EBGBLA G (TG Wereqalgtag: sppoentrated
in vaQub, Wreatet with &qhéods&sa(tlﬂﬁteﬂts)odlmh%roééﬁ dmtbqnawuelottm (20 mL)

and X 0 AN B8 o R rlst on VG el L8 e oo witr

(R) giemxypmnyldeewmlach V@8 @uini hb@tdn@stnm_t)ag@ desasibed above (one

oredIERG EOOGG LR 38 o) AP Pty aRs U R e 1o

Chlcs-1yedphthaleviyl)sthyllambies (43 g} @A dortiore of Gl d6liAEROT nﬁb) was stirred in

a mgsure é)?fgu?% éq%blprg{ef}) s§§1d l{rgg%pfgﬁn cqrb&@étﬁ gglutﬁq) (3’@ rgg and DCM

(10 613_,) Bid) ordganiceptaedivadsewdshed . withchrirfeH2800E, c7rtea arfef e6hdeltrated in

VaCL(Cﬂt(ﬁ) g(l\%le tl_l}g_g_gmggun@. n{%n%m_(@%o Pil)as o9 Eef {'2)11 7.94

Intermedi ate 12

lnte4- Bropoz7-f | uor o- 2- napht hal enecar boxyl i c acid
1 "/ ] ' [ved Ln THF, (,2 )

N %%@ g@fé Bome P Pheh SR p e fopp Gl 750 (m.
2H);T41&0(d)dt—l)|;r1835v&53hk)1at ed at 80 C for 2h. Then it was

lLed to d aqueous 2M HCl sol uti on was added.
MS %:%'Fg(ﬂnt{ 0@3 [M‘n%{gg ‘'was extracted with AcOEt and the
SFG)@Ianh)carwlgttlcalodos:dttvamse odlummd Camatce\mpasat 4@mnm malsileophiase: CO,
/Etl%%\ﬂvg?(dgel t@'j)l%p%r?(z it v/i/ aw(rg ﬁbma\_/ en|@|3 (-Sﬁgti,q}a:r; T = 35°C;
dete%tl&g A=dds nﬂn‘)‘Drete&tlétgtlrﬁé 18. S‘I)nmueesgﬁurﬁ?i ta/aldk) 59% L

1H . Internediate 13
4- br ono- 6- f Juor o- 2- napht hal enecar boxylic acid
Intelb8iateei ate 11 (3.89 g) was dissolved in THF (60 nl)
Nmrar(ut mﬂs_erﬂ%:d@@nfm)ma(ﬂd {tnen. ghl-%';ﬂgoz(t% 327300, V8§ 7.58 — 7.50 (m,
e

m xture was heated at for 2h. Then it

2H)v\/\‘73§0 g’oalHé?d1 $3(& 3H)- and aqueous 2M HCl sol uti on was

MS gEsrey m/I:hnge[MJﬁHHS phase was extract ed with 48AcCEt
&g tI‘S( ani ¢ gxtracts wer i ed and evapor at ed
SFC, Kailgen

igal qopditipns: |cQlugiy mﬂae'(%D £5gf 488 W@P'I%Wase CO;
| Etsdtol & 0.h¥2-soplepbbt oS viv: Tlow trafe=42.8 nlnfin; P = 180 bar; T = 35°C;

detection: A=225 nm): retention time = 12.4 minutes; purity (a/a %) >99%.

’Y‘

(

Intermediate 7
1-(3-Chloro-1-naphthalenyl)methanamine

The 3-chloro-1-naphthalenecarbaldehyde (2 g) dissolved in dry THF (12 mL) was added
dropwise to lithium bis(trimethylsilyl)amide 1M in THF (11.5 mL) previously cooled at -
40°C. The resulting yellow mixture was stirred from -40°C to -20°C over 1.5h; then it was
cooled down at -50°C and lithium aluminium hydride 1M in Et20 (10.6 mL) was added;
the mixture was stirred at -40°C for 2h then it was quenched with HCI 2N (10 mL) and
allowed to reach room temperature. The reaction mixture was diluted with further aqueous
HCI 2N solution (20 mL) and extracted with CH/Et,O 1/1 (50 mL). The acidic aqueous
phase was basified at 0°C with NaOH pellets until pH=14, then it was extracted with
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M5 (ES/-): mz=267 [MH Internedi ate 14
4- Brono- 7-f | uor o- L/ - hvdr oxy- 2- napht hal enecar boxam de

WO niosgssod ate 12 (850 ng) was dissol ved i n DVFPCBEP100§/012772
and then TBTU ( .32 g) and DI PEA (1 9 m _) were added.

et Sl ST S ey T G RabBgn vecuo o

givertg¢ ﬂﬁsoradm (1aBtgg s atwhiteisolid.f or 2 h aqueous std NH

n u phase was
Tle XI-T)(?@ A@éd&ﬁ%%"ﬁﬁ&?@@%t&ﬁg qugm% gﬂﬂ? 'se was then
MS (&&/hE an/mF t1AS fdiieblis st d NaHCO sol ution, dried and
evaporated in vacuo to give a crude whi ch was
triturated wwth pentane to afford the title conmpound
IntefrB6Qiaby8 as a withish solid. Ms (ES/+): nmlz=284 [ M+H|
4-(AmihBhRtRRAYR HaBhthalenecarbonitrile

The4 4Ei|h9tﬂfexy7méﬂ1yl§121ha§htﬁ§lﬁhééé%@ﬂﬂ%aV(D@(ﬂhégr iid edlssolved under inert
I nt er med) at e spende | uoro

atmpgROBEn Ao Sniecf SR Adet PP G ACHATgeReT, WEh iggsolvent
mixt2ROBMFOOME) ér‘id bcmnmﬁﬂ_)(ﬁﬁﬁ’a Bhd NaWBSaré 2@88€ th %ub'?ﬁ:e and then

m Xt ure_ over suspensi on was refl uxed

the aF i DRpro B 4G B GRLC 45 Ao pRArace g dhelAdta 8 aiegal). HO

(5mNaiECGadsel, *ﬂSIIoQ/@d W&c@@?brﬁl[‘)dtﬁe%aéalé%’%pé?ﬁ@a%nd organic phase
extracted wit ani ¢ extracts wer

s WEaheE B {18 antic (a8 HaEed AOREGRPr eI G solvents is
dlsséwédﬁh T\HFQ%MPéhdﬂHQ(D i) éhd the @éaﬁﬁ@n fiasr is stlrred overnlght atr.t.

math Jiting wt OCEt=98:2 to aff
oo GO BV K i o 1T g ORS (ACHELE 255 AR REaI il Hagr(15mL)
and (ten NMBObting! ((EﬁhﬁL TBe Ghudess ,obt'HIﬂ)e;d Sttt 2eVapbratibhl of tﬁe2§olvents is

nt er nedi at

puriiSebp i isherpriabaphy: it PG R OGMIURPH 9976 S0eung (0 575 of the

desifdd Icamgbmﬂasaé faldJellow &il.9) , TBTU (4.58 g) and DI PEA
(3.19 nL) in anhydrous DMF (50 ml) was stirred at r.t.

NMR @CDCTI:h sugpaan) 8|a14NsI Ilex(yemaa(tdnm)ﬂpf?esgé(ddélHé 716%,—37h@} (m, 2H); 7.66
X h i silazane (5.02 nL) was added and the
(s, 1:$x?'g$gs’?rﬁwed at r.t. overnight. The m xture was
washed with aqueous 5% NaHCO sol ution, with an aqueous
IntePhedidte 8ol uti on, and then the organic | ayer was dri ed,

4-(Br&mMoRtthy} -2 chal ﬁtﬁé@@d&aﬂ&brﬁﬁﬂ@' n a conpound
i nt er ned| afﬁ'{zﬂm'—h_was di ssol ved in thionyl
ro A Aot SN Sl A e o 0

CBl’zvéﬁéBcB mg) arst (&Ihh;Pthe adldéd: tiorgsoltingl rrwstura vy,msl sirted @bvr.t. for 40 min

g S e T

40 mL). The combined organic extracts were dried, concentrated, and purified by flash

chromatography (CH/AcOEt from 8:2 to 1:1) to give the title compound (216 mg) as a

white foam.
MS (ES/+): m/z=247 [M+H]".

Intermediate 10 and 11
Methyl 4-bromo-7-fluoro-2-naphthalenecarboxylateand methyl 4-brom o-6-fluoro-2-

naphthalenecarboxylate
Isoamylnitrite (3.56 ml.) dissolved in dimethoxyethane (18 mL) and a solution of 2-amino-

4-fluorobenzoic acid (4.11 g) in dimethoxyethane (18 mL) were both added in separate

streams at matching rate over 90 min to a refluxing solution of 3-bromo-coumalic acid
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Internediate 17
4- Et henyl - 7-fl uor o- 2- napht hal enecarbonitrile A

waetsviwm of internmediate 15 (25 ng), TETRAKI SPCT/EP2004/012772
(tri phenyl phosphi ne ) Pal I adi um (0) (5 ny),

3L 8 5B RhS BRBR 02 23 ko SRBufL4 % lgShoot s

(21 @Y. TAB realtien mmntmerv@svm&tmwmec esflug dortadfurthdr. 1 after the end of the

oo RSTHE et B S et e

The $iktuitel wais théh icedledrnelr. evmpcphatswlwere sepatated andytheeoryéeic one was

extegi Vi paeieyas Beftot o0 B i s BsTRrte (20 ),
watdr 120 iil)), ag8ecusyzi I-I@N(ZCDML)ﬂand\ﬂN‘I%llf( detdDf@0OnL).d (ppn) 8.51

Solv%_ﬁ%als(%gp ?ﬁrﬁé’\{eﬁgg%gvlapgga,ﬁgg gﬁgérgfeg;%%ddgr'e%%bré gcggigé 'é'%cér,ude which

was bld)lfled by eBivtede Fladh hromatography eluting with CH: AcOEt- 95:5 to give the

ttle - Et hegylo ;82 Iug étlnaght halg E@g)bor}%yﬁ& glls

(triphenyl phosphine ) Palladium (0) (485 ng),

Inte tri ut et henyl ) stannane (2.34 nlL) and one crystal of
one in dry toluene (50 nL) was heated at O C

T.l.cl: @H/ALOEThS, Ri=Ri6Ur e was then cooled to r.t. and

N RIEEE e actes et D K o i fRate idhee o

1H);BR6%9/3H)i on, dried and evaporated in vacuo to give the

crude. t was then purified by flash cromatography

el uting by CH: AcOEt=95:5 to 9:1, to give the title
intermediate ( . 21 g) as a yellow solid. T.l.c: CH AcOEt

9 (cba ): d (ppm 8.13 (s, 1H); 7.91
T'Cg%ﬁp‘i‘%tp%%zog d, 1H): 7.71 (s, 1H): 7.38 (td, 1H):
NMF?((ZECIQ)CIG (pPrh)) 8.55 (B IHY;B.36L¢d) ;1HE.7684 (od, 1H)HY.88 (d, 1H); 7.34 (td, 1H);

nternmedi ate 19
3967( %oro 4-fornyl - 2- napht hal enecarbonitrile
Internmediate 17 (14 ng) was dissolved in THF (1.5 nl)

Int and .wat (0.3 nlL); aqueous 4% osm umtetroxide

Mﬂe Co¥ (22 nL) and sodi um periodate (30 ng) were

4-Broduetiflaocb-2 maphthaknezarb@g/liciagid ously stirred at r.t.

and. ungar 1 o) en. a 5%

e BGREB  I ARETRLE Lo e dnt)enth 4T i) ano then

LIOHE D5 B Imgf) iveers: aduedaditie dnixtune wasgassital ph88C ¥ars2h. Then it was

cool%{j‘ %P;rﬂftﬂrgod ?c\ﬂl\tn{eltogs ?@%%l[ﬁ?ﬂ.:tlpﬁ?yvaﬁg%dgé %p%tugggﬁeq) %e\%%\lfas e)%racted

with SaOE] antitie OidaniodX@hcts dvefre pined h0d 88afmsated ) yvadio2d didel the title
y (%5_[?%98%3 a@eilov?'sg%-(s’ 1H); 8.03 (dd, 1H);7.87

NMR (de’-DMSO): 0 (ppm) 13.4 (bs, 1H); 8.63 (s, 1H); 8.23 (dd, 1H); 8.18 (s, 1H); 8.07

(dd, 1H);7.71 (td,1H ).

Intermediate 13
4-bromo-6-fluoro-2-naphthalenecarboxylic acid

Intermediate 11 (3.89 g) was dissolved in THF (60 mL) and water (30 mL.) and then
LiIOHH,0 (2.32 g) was added. The mixture was heated at 80°C for 2h. Then it was cooled
to r.t. and aqueous 2M HCI solution was added. The aqueous phase was extracted with
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I nternedi ate 20
6- Fl uor o- 4-f or nyl - 2- napht hal enecarbonitrile

WO paososoll at e 18 (100 ng) was di ssol ved i n THRPCBEP100)/012772
and water (1 m _); aqueous 4% osm umtetroxide

| uti 310 m and s m peri odat e

A00§8a@8 B8 9t Byrde S bl e birBRR G 17 Ve Blo BRI e we

deﬁoheg)dﬁletyeﬂgwr'soammsphere for 4 h Then a 5%

[ net habi sol fite in agueous std NaHCO

HPL?O(H;? gnE%éﬁ élu(ga e organi c phase was extracted
MS (ES/): rACER67 [MH]ed and evaporated in vacuo to give the

title conpound (99 ng) as a pale yellow solid. NWR

(CDCl ): d (ppm 10.31 (s, 1H); 9.00 (dd, 1H); 8.44
Intekrsediatd)14 8. 14 (s, 1H); 8.01 (dd, 1H);7.50 (td, 1H).
4-B|10|M®V+ftudira41\bhﬁiroxy-2 naphthalenecarboxamide

o BT A faLHShe S RIS PR LG gp o an

DIPBA undemLi éreraxnyied. Jhenodireregs stireeds drudd oninvarsler a Nitrogen

aimdi? iy Yoot R RRITHG g oe S r B Bk Pl g for 2
h adueeus altdINHROI y@lsticst was edidéd many thd .aqlibars pPioddet wma:extracted with
AcoB ahic, feaer et o R dirorBd P AREoRs B Aafiton Shlon. aries
and puapdrated ibyaédahgicd aamadeoghiap lmasistuCted\e@itpenting tooafford the

o oafford t intermediate {M5 (ES/ +): m z=202
ﬂﬂ—emgmggr{g&%@%hﬁé’h%ol id. Aportion of this
MS ESipourizE282001+Hf) was suspended in DCE (10 ml ) at
r.t. and under a N trogen at hnosphere; then
tri phenyl phosphi ne (524 ng) and carbontetrabrom de
Inte¥mé@@aten)5 wer e added and the sol ution was stirred under

4-Bilones-2-fROPE2LAHIHEhAIBhecdtboNikiler Wwas added and the
aquoeus phase was extracted with DCM The organic

Interﬁ%%td &tﬁ @bemg)y u“@%ggﬁ%e%pﬁ asoﬁgc eﬂzé/r?ecgﬂr or 3B %nﬁ%re}\litmgen

cr u romat
atmc&ipbenrer@ rw ard mhdzsAb@iﬁthtrﬁﬁormde @338 L )tveasadrbppat] orhthetmibdtare over

compound (130 as, a ' [ . (oD, 0 R

5 g Bopetiien Wy Riuba) B6°G It farnichfSh i by chopspo o anc
aqudald,std N)aHCD3&3Iu¢|bni wa:bf@d,deda&ﬁ tesaqudtdus phiseertrantet aiith AcOEL.
The Pmag}cng{%r% g%()@%?g%g rglé 24 9 ci U4 OE%[E !gvg\r/]efecﬁl%{\g@ryet(ag%rlu%e which
was mu)lflemugarblaiagd flashgenonathogeepbl exigingtwith €BtAGOEIR9®1At0o afford the
. 00| a NaBH (1 was added portionw se.
%w%?&ggzg%ﬁ§a%—éf@§§@'sol uti on was added and

NMR (tk-B3050):idappma 8.68t (5 THe) 8 3@ 1(doh 1i); ST (d, ALIPR.0 ek, 1H); 7.84 (dit,
1H) addi ti oned and the organi c phase was separated, dried

‘and concentrated in vacuo to give a crude which was
purified by flash chromat ography by

Intermediate 16
4-Bromo-6-fluoro-2-naphthalenecarbonitrile

A solution of intermediate 13 (3.2 g), TBTU (4.58 g) and DIPEA (3.19 mL) in anhydrous DMF
(60 ml) was stirred at rt. for 1 h under a Nitrogen atmosphere. 1,1,1,3,3,3-

Hexamethyldisilazane (5.02 mL) was added and the mixture stirred at r.t. overnight. The
mixture was washed with aqueous 5% NaHCO; solution, with an aqueous 2M HCI solution,
and then the organic layer was dried, concentrated in vacuo to obtain a compound
intermediate (3.15 g) which was dissolved in thionyl chloride (45 mL) and refluxed for 2 h
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CH AcOEt= 9:1 to afford the a conpound internedi ate
{M5 (ES/+): mz=202 [MH (383 ng) as a white solid. A
w@ensiogsoof this compound (180 ng) was suspended/EP2ODOE 2772
at r.t. and under a Nitrogen at hnosphere; then
I RE ' (AL ) r [ :
undgr & ARERERCARBRES 1hed (1R soRB PR RIS VR0, Hiontain the tte
compberykasa pdiethiroms sélolr(156. g)V\ater was added and the
r Y Theg
N EOELD SREBREe B e Ao B b B R TR L 3Ry s o 1m0
crude which was purified by fI ash chromat ogr aphy
Intefhbdiafetoi th CH AcOEt= 99:1 to 9:1 to afford the title
conpound (124 ng) as a white solid. NVR (CDCl ): d
A-Ethepyl-7-§uorg-2-naghthalergegachihitriley) ; 7. 78 (dd, 1H); 7.7
(s, 1H); 7.43 (td, 1H); 4.83 (S 2H). Internediate 23
A so’lutrd'\lof@ﬂéﬂﬁedﬁat@tmeﬂq'ﬁg)bwEYRAKI&(thMﬁeﬂW@ho@plﬂ% ) SaiRtivin (0) (5
ic acid terf-butyl ester Eth yanoacet at e

o) B0 ey AAA G ok ek siah S aiBmecn gy tpluene (1

mL) (fasOhdtidd WER eoRsiRdih, qﬂseﬁlx@ré\lwtag qg@nc@dlé@whereﬁ\d dcflieBus std
sol ution of ,1-dinethyl et hé}e cpr_ 0X0- 1-

Na%qyeﬁom%@ear“@é?@ Wefaddry; ganif RlRRSoNaES senaiatsd washed with

aquédus 10% K Sdlinbnd afié P Bhd b@éﬁbr&@éﬂ IiP p@@owvot @tﬁae@mdétnawgs then
atus. The m xture was heated t

purtfeRESY SRS MeasomBERIEIARY NG B GHARDEY S g Sivecihs il sofpound (14
mg)'gg%yyum,tgbmj was al | owed to cool to r.t. and washed

agueous sodi um ide solution, water and
NM%HBH%M Phed GPFRRY (Fai/‘fé) S\ﬁzQéd@ﬂ.FM 8%6 c1drHcéﬁ?K%d aH)ii 770 (td,

1H)vasuQidl SHR &/ EB(adyR); 55 @h1Mps purified by flash
)chroﬁjat og?aphyq Oét SW.;) to give the title

conmpound (15.54 Q) as ayellowoil. T.l.c: CH AcCEkt
_nt_e_&nggh_a&‘ﬁ) 35 (detectlon with ninhydrine). R (nujol, cm

and 1694 (CO. NWR (CDC ): d

cgrbonitrile -~ 3 55 (¢ 2H): 3.13
I—? 2.78 (t, 2H); 149 (s, 9H); 1.36 (t, 3H. M

A sc(llmgjmg) intgronegd @b [1HE6. 9)5 TETRAKKS dirighenydphosphine ) Palladium (0)

4854 Z‘(g} 4{%5?&8?%18%% Qﬁ‘é Sg?:lx ne-ﬁq gg?bc stﬁl of h}édraqumone in dry

tolugner fSOUmt-ywaes“tegtedAatsbm?Cl fon 4bs The muxtureowlaerﬁlwn cooled to r.t. and

squdF18 NSRS Gy AUDER T Rl B p separacs

washe;bwéln davepd 10%. K7sqjutionp deethgnit exaporEtsd (neBcnb Yo give the crude.
j : d ] -

) 8004 50 A Ry g LD GAAIOR BRI 6 e e

title eempoundr{1 AN W@ edowaelid.-to r.t. and stirred at 23C
T.l.c.: CH/AcOEt 95:5, Rf=0.39.

NMR (CDCl3): & (ppm) 8.13 (s, 1H); 7.91 (dd, 1H); 7.72 (dd, 1H); 7.71 (s, 1H); 7.38 (td,
1H); 7.25 (dd, 1H); 5.83 (d, 1H); 5.61 (d, 1H).

Intermediate 19

7-Fluoro-4-formyl-2-naphthalenecarbonitrile

Intermediate 17 (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

solution was vigorously stirred at r.t. and under Nitrogen atmosphere for 4 h. Then a 5%
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for 2 h. The m xture was cooled to 0 C, treated with

aqueous 3M hydrochloric acid solution until pH=5 and
weziosaeteedd with AcOEt (3 x 100 nmL). The conbi nBCI/EP2004/012772

organi c extracts were washed with an agueous sat urat ed

solu@c')‘ﬂr‘:g en;drmnfggﬂ{ab%%ﬁ?eoilntg ' ggus( gtg RI c\v/aas%HnSH V\%Q %8d%d the organic

I'nvacuo
phadd asls elirautat adthapbOET, Gﬂiuedcﬁd @Eapdz@)ed an giageo ttheglve the title

i a yellowoil. T.1.c:
M&?ﬁ@%}%‘jﬁ%%&@? @é’t ection with ninhydrine). NWR
NMF@ CRADMPO):B (mqm» 1073815,(1]-0, 928)(dd,7118)6 §9Q (s2H); B50%s.(1); 8.03
(dd, n} 8%&?171&5’ 3.54 (t, 1H); 2.85 (bt, 2H); 2.53

(d 9 (m 2H) 1.4 (s, 9H); 1.02 (t, 3H). M

(ES/+) mz=391 [MtH] . Internediate 25
Intednédiate2gy et hyl - (4-f 1 uor o- phenyl ) - pi peri di ne- 1- car boxy

I|c aci d ferf butyl ester A mxture of internediate 24
6-Fl 217, ngearontrile) )y - cone, sulfuric acid

(1 m.) and water (1 nL) was heated to 140 C overni ght.

nter ARG 0 ek P R S50 el (P tecus 4%

osmiun) tetrbixida,sotlitioh €810 bLIX griddsadiurb pedddaté 3007 mg) wees adahdieahd the

solufifwe® SighfeaihsyPBad K BB Midob fhadste h®n B a 5%
solutigrdofosoidiuor metheabisdifisoinidgueoususit INaHZ®:3olltian dvak ladded; the organic

oLl Dy BEbE By b THRGREARLF BB 'S v e

compound (98and)\asfd [zeddn yellomosadidogr aphy (CH AcOEt 7:3) to

[ ] i1 0 _ L& l oW, .
N EBCkES obt) AR ) 00 Relgy B 3K ST it 801 (et
1H);Ais0HidinHpe) . NVR (d -DMSO : d (ppm 11.78 (bs, 1H);

7.4 (dd, 2H); 7.15 (t, 2H); 3.45 (m 2H); 3.11 (m

2H); 2.54 (s, 2H); 2.04 (m 2H); 1.89 (m 2H); 1.37
Inte(mgdla’gg)ﬂ M5 (ES/-): mz=336 [MH . Internedi ate 26

| -
omor Y -ffuo napl lenecarbonitril _2-oxoet hy P-1-

pi peri di necarboxylate To a solution of internediate 25

Inte Qi aQ% 15 r%%%%&%%?v%ﬁ %(?@@Néhﬁf&%@@&%ﬁﬁgﬂ Sphere

the §'dﬂEilCﬂm waajcamlwhat 8%C ané dNad@H,r (102 rﬁg))“wésé@derd mrtlcem/ylse hfter 1 h,

aq ug&)é I\I}@Qﬂ'rs %Qol{rtl er? W%%%@e%d%%tﬁg %H :3% %?‘éﬁrrgda{olf 1/Wf'1 X‘Fﬁg AcOEt

Was Stir icon- m xture
was cidtitioeetl and the D@4 PlRaselWasasapavesh ebliediant caqwxbakada%vacuo to

0 r
ave P ERAEL PUASPRSLFRLBINELE SRMASE Ao/ AR OB 8 o ne
a coopoort intaxmediaten{ M@ (L& +): on/gF202 Wﬂf{]*t}l(fﬁ&bmgbaqa@whtue ¢aBl. 6
A p&?lor%f fRis compound (200 mg) was suspended in DCE (10 mL) at r.t. and under a
Nitrogen athmosphere; then triphenylphosphine (524 mg) and carbontetrabromide (498

mg) were added and the solution was stirred under these conditions for 2h. Water was
added and the aquoeus phase was extracted with DCM. The organic extracts were dried
and evaporated in vacuo to give a crude which was purified by flash chromatography
eluting with CH:AcOEt= 99:1 to 9:1 to afford the title compound (130 mg) as a white solid.

NMR (CDCls): 8 (ppm) 8.2 (dd, 1H); 8.15 (s, 1H); 7.63 (s, 1H); 7.56 (dd, 1H}); 7.53 (id, 1H);
4.86 (s, 2H).
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brown dark oil. T.l.c: CH AcCEt 1:1, Rf=0.72
(detection with ninhydrine). Ms (ES/+): mlz = 374
WO koBla}o600 | nt er medi ate 27 , 1 -Di net hyl et hyl 4-$@¥F/£P2004/012772
| uorophenyl)-4-{1 -r(nethyl oxy)carbony -3-buten-1
Inter |)-1_ piperidinecarboxylate To a solution of crude
ntey iate 26 (38.7 g) in dry THF (300 nL) at -60 C
4-(Bedrflometiey) -6-fiiot 6-2 amphdtiaiosdraebanitrile t hi um
“bis(trimethylsilyl)-amde (1IMsolution in THF -120 nl)
was added dropw se. The resulting m xture was war ned
IntertHediate -20L588D@NGlgs twas eliksalved hiat M@)Weﬁﬁ@t lmLE) fioder2ahNitrogen

s SOk AR 0 3 B b TS, g e

portibOwis&r Aftéro1 rh,taquaods NH4Clesid fsmuthn lwasTaddedeand itteen solution was

. mxture s gquepnched wat et 5 mM), THE .
stingor 24 Bt SRR es adiched HuRe SRihinbe NgscPaated, cried
and doreeatrated in naddo26 g(vGDcritie whaitt wessheidesby fastocleomatography by

o RGSUL 8, SR Py O 200 B L ). WD o

mg) @9 et rsaticed i n vacuo and the brown dark oil residue

b1 B PR e LY BRSPS

athn&i@bmresmeasmﬂwwlplhospme (4736mg) andT carbonteChlfrAm@ket (480 2ng) were

add%g:{%[ W%@Fu?lpﬁ&%}sgﬁlg:’emgtugdﬁr fﬁﬁge:&(i;nncf%fs%/osr ﬁhE%gter wgis 4dded and
the aa;mshgm&ehwbg coyractdbuaitly [)CM- (Thef brganiopitragts) wérepiiped and
ovarle] ot ELCR Y ey Ieh oS Gar st e P SEisbipEbalanty etuing
with @HIACOBiF Foteots td aﬁdﬂ‘dwm filedecmponiad $14uingpes 4 %lt@scblld

g (ot R4PPT Bt g B e 578 B0 TP 60 TRLEE T St 1t
4.83vgt2H)) was added and the suspension refluxed for

further 48 h. |sopropanol was evaporated in vacuo and
t he basi c aqueous phase (pH = 14) was extracted with

lnte@@m&éﬁ( 300 nL). The aqueous phase was acidified at

T IgalqueoulceSII\l hydrchl oric. acid sol ut |Ion 42

esteMextract ed wth AcCEt (3 X 600 m_) the coII ect ed
Ethybrysmoacstplead 89 me), amindréem aeetatsofd®@ng)randeatetin agidd68 mk) were

add%,?’&r&éé?e tNﬁ eﬁogi@%gﬂ %29[8 %1 lét‘(?:otn:"’g)'rf]t?1%ﬂjnétﬂylethyl 4-ox0-1-
piperiﬁinhgaﬂbd)xyéa)te (20 g) in anhydrous toluene (200 mL) in a round bottom flask
equipped with a Dean Stark apparatus. The mixture was heated to 110°C for 2 h, then to
85°C overnight and finally to 130°C for 4 h. The mixture was allowed to cool to r.t. and
washed with aqueous 1M sodium hydroxide solution, water and brine. The organic layer
was dried and concentrated in vacuo to a residue, which was purified by flash
chromatography (CH/AcOEt 8:2) to give the title compound (15.54 g) as a yellow oil.

T.l.c.: CH/ACOEt 8:2, Rf=0.35 (detection with ninhydrine).

IR (nujol, cm™): 2229 (C=N), 1720 and 1694 (C=0).

NMR (CDCls): & (ppm) 4.29 (g, 2H); 3.61 (t, 2H); 3.55 (t, 2H); 3.13 (t, 2H); 2.78 (t, 2H);
1.49 (s, 9H); 1.36 (t, 3H).

MS (ES/+): m/z=295 [M+H]".
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M5 (ES/+): mz = 400 [MtNa] M5 (ES/-): mz = 376 [MH|
. Method B Internediate 64 (0.76g) was taken up with
wW@B00d0y6liHF (4 m ) under N . The sol ution was PODER0OL/@12772
- 20 C and a THF solution of lithium
b|s§tr| met hyl silyl)anmde (2.41 n) was added dropw se
Inte 1a n mai ntaining the tenperature between - 20 C
4-(1s0véno-~1LethGxybarboaghtmethyl)whii-fit orophen fidpidesidine:1 iwatlvmeptic
acid teAlbutyPddter 15 C and Pd(PPh ) (0.23g) was added in
A sQlforP OF U-MIbrophERS! ﬁ\%@ﬁéduﬂﬁ M@ﬁldeh?’ﬂmﬂ' OYRH, 49 hﬁ?%s added
room tenperature and nonitored C. The  sol utli
dropwésegiol  agutg ehintarmpdiater #b(8 s}nang ﬁ@moe& e (T 5 Gyfn anhydrous

THFp(B’S"ﬁE BVRAEH Rl t8 cl shdrf deritrodBS afh8sdMefe. i The mlxture was
ect ed and concentrated to foamto give the t

stlrr%ﬁw,ﬁlapsgg:cglgmgys faNr amsMben allewed fmyarmptorr.i @n@!ggrred at 23°C
for ﬂ-'Tl) Thé: Aktliddwag ldboled - t460 @ tre%@d wﬁh L(eHbs 13116) h ﬂroaﬂlorlc acid

solum unglb pia= ?@nd(lpp;traoze}%yltb r{fcqﬁ) (3 5% (nph) Q’pﬁ: colnt@’gad organic

extrédié wlal'@ wadhetPwittf an %eods@aﬁﬁrﬁ%@'éﬁrﬂo%ﬂm chloride solution (200 mL),
Di net h%eﬁet hyl 441- {_rlr(s - di chl or gphenyl ) net hv

drle%rﬁnﬁot}q_{)&? oD -ysGHen VeSJdue was purified by flash chromatography

(CH/‘Acbi‘ET B5u8y tb%]@é‘th@t&le RbAGHIrR @@@ré%oaﬁ%éllg‘ﬁvf/oulgﬁﬂza( 280

T GHIABP BE e B0 (Cgiealorentd tinyang) wer & added. ¢ he
NMR @d:rgtlspres (BgﬁrW%1C@ﬂ szi)n?i 06ttt en); %@ﬂqnzﬂﬁ% &f (b§t zllc‘?r B (t, 1H);

benzyl am ne

2. 85t(ﬁb Zﬁéa?cﬁ i %h')xﬂ@r(@ 20 Aeti(s 8Hbr1a9?g(é 3"8t vvas stirred

MS(Eg/+5Lnkyzzagg1r[M+H]*under a Nitrogen atnosphere then it
was luted with AcOEt (800 niL) and washed wth

i cel vvater 1/1 (4 x 400 nmL). The organic phase was
Inteflhédidteadsl concentrated in vacuo to give the crude

4-Carb D&ﬁnglm?fﬂgolos 'n?nsl!;%ﬁ Es?ém%all ﬁar% %El%’aé.&atl Q}t%lsester
Am%ahfﬁ;'wg AcCE BTG bt Nt he t it e L) and
water dimpuly) rvcas(I8@ite) ) 1405C avenight Theasolutibnlwas: aII@WaAdGEOOI tor.t. and
0 t
ooty ol R S5 L PSR A, S s
dicarbonéie-(680 5rglwelsladdeg hechthegesniting mixture was stlrred at rt for 5 h. It was

cool%@'?@@} %'hgq %%ﬁwﬁtﬂ%ﬁ[}eéus droghlorl? a{:ld S()H%lon until pH=3-4 and

uorop eny pI perl
thenEndraciedwith AGOBSROPRA. Tie @rgan)c rhage miuir(ed 83®eglyated e vacuo

and ?ﬁ%?%r%%ﬁ%%@ {142& n}/?l;asﬂ Shi 6’4\?@@0@/&9 E( S?%ﬁ bive the titie
M(Zﬁﬂ Img)laﬁ@ Hade yG!IBWI’fDamt es
T.l.c.: CH/ACOEt 1:1, Rf=0.25 (detection with ninhydrine).

NMR (de-DMSO): & (ppm) 11.78 (bs, 1H); 7.4 (dd, 2H): 7.15 (t, 2H): 3.45 (m, 2H): 3.11
(m, 2H); 2.54 (s, 2H); 2.04 (m, 2H); 1.89 (m, 2H); 1.37 (s, OH).
MS (ES/-): m/z=336 [M-H".

Intermediate 26

1,1-Dimethylethyl 4-(4-fluorophenyl)-4-[2-(methyloxy)-2-oxoethyl]-1-
piperidinecarboxylate

To a solution of intermediate 25 (20 g) in dry DCM (250 mL) under a Nitrogen atmosphere

at r.t., DIPEA (26 mL) and TBTU (20.9 g) were added. The mixture was stirred at r.t. for
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internediate 2 (0.44 g) was added. The m xture was
stirred at r.t. for 14 h, then it was diluted with

W eEN4mmd washed with cold water. The organi cCPCEHEPR2004/012772
was dried, concentrated in vacuo and the residue vvas

40 utrgé f,ltlggrbg&@}ie{ﬂi?}qcm[.gngaéo {ﬁ?ﬁ%yq%gggéﬁrb ztarggﬁngture was gtlrred at
rt. feraldairl ess oil. T.1.c: CH AcCEt 8: =0 5

2, Rf
detectip th njnh (E 0
The Yegeybngupiiee 1 e b od, (0gent] b gPrd Wit 34Sths 52
sodlurﬂthFGgEnaéa‘Pb@&te Isﬁmedsml%ﬁlx@ﬁ}snﬂib amidth%a Wt Brine (250 mL); the

orgafiehess viam BeE RGN Sehl" R Saieo Ry L eargauis (286 0) as 2

brown dhrk 4i.f | uorophenyl )-1-pi per| d| necar boxyl ate (Chain

E rting. fra medlate 28 (0.77 9)
Tleg %U%%ﬁg'gghﬁ%f Eﬁédﬁ%ﬁﬂ '°§ W'g‘] rgn Yhe title conpound
MS (E-©: et aisng(M+Naf.. c: CH AcCEt 8: 2 Rf =0. 33 (detection

wi th ninhydrine). M5 (ES/+): m z=571 [ MENa] .

Internmediate 32 ,1 -Dinethylethyl 4- -(CTd -

Internte gtrél;gro 1 - napht hal enyl ) et hy am no} car bonyl ) - 3-
-4 I I

1,1-0i
E@(ﬂiﬁ&&@_@ﬁﬁu& ng i nternediate 320 % of the ti

To acsohfiion i civele dntppedisie @6 (38.7 g in @wTkEo@tO mb) at F@OQ a.osi under a
Nitrdg€R ta%ﬁBé&%réN' Iﬁrhurﬂ ' mqu{étﬁmllylg MRii &ézﬁ M solufidf Tn5'ﬁ:1/ FL w\'ﬁi_) was

I ntermedi at e

added drapmiiss: oLhe- WﬁﬁlﬁnmméwW )"@ﬁh\yﬁﬂ“ﬁg ib!@)t@an*t’si)f=?(yar)cZ stirred at that
tem;@r‘étﬁfé tbr 2Vh, tﬁerﬁé&c{ﬁc’a'ta‘gé Q_W@WB for the ad ]Jtlon of aII%@mlde (11 mL).

peri di nécar 0 a solutron o
The mcg@zmxtgoe was alloyeDNe wagmrib r). ard) siEad(for @QeThﬁ_yeaamn mixture

was JETNARS SBMRI SRR, THP Rl HELODRePATE. SaRK 13 hsiaue
oil warg)distiob/ed|iv &RO rf4dmMALY ﬁndﬂsz@ashed; V\atdcm;ﬂuaoush eatuedest NHECI solution
oo LT B8 2 28 gt kol B8R84 Bt i

vacusasiik thenvbtdwn derkweit exsidliel(38TEhg) evagapurifiep hays Bashashrdmatgraphy

(Blotgg‘g,ﬁiasﬁcﬁ'{%gﬁt/&%étrb ¥ )aﬁ'Hg f I% cg[bgﬁgurTH' ®ﬁ§ éﬁ% oegr %l%){/ellow oil (26

g) (elution with CH AcOEt 95:5 to 8:2) to obtain the

T UEeaPr B2 ant dabel B MR 1y ari ne).

MS (ES/+): m/z = 414 [M+Na]"

Intermediate 28
2-[1-{[(1.1-Dimethylethyl)oxy]carbonyl}-4-(4-fluorophenyl)-4-piperidinyl]-4-pentenoic
acid

Method A

To a solution of intermediate 27 (38.7 g) in isopropanol (200 mL) was added an aqueous

lithium hydroxide solution (25 g in 200 mL). The resulting suspension was refluxed for 24
h, further lithium hydroxide (12.5 g in 100 mL of water) was added and the suspension
refluxed for further 48 h.

Isopropanol was evaporated in vacuo and the basic aqueous phase (pH = 14) was
extracted with Et20 (2 x 300 mL). The aqueous phase was acidified at 0°C with aqueous
5N hydrochloric acid solution (230 mL) until pH= 4.5. The acidic aqueous phase was then
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M5 (ES/+): mlz=587 [M+Na] . 56l nternedi ate 34
, 1- Di met hyl et hyl 4

WO ¢qosp®sehl or o- 1- napht hal enyl ) net hyl | am no} car bongPle8e12772
buten- 1- -4-(4- quorophenyI) 1- pi peri di necar boxyl ate

extra%’tgd ,ﬂm} CBEg,n Of ter %}ea %q%%é ?Sg%f@n‘é)hé%s?g\bér%ed and

concértiatdd Iﬂ@’&ﬁﬂl@iﬂigi\& thé tﬂe connngdaqm ig) s a white sohd

i AN R AR B agaoec he feacton

MS (BSADshizer 400 [veNal't was diluted with AcOEt (25 nL) and

MS &g]ghgﬁegggw(@[ brine (3 x 30 nL). The organic phase

oncentrated in vacuo to give the crude
MethlodtB € conmpound that was purified by flash
— chromatography (elution with Hto CH AcOEt 8:2) to
obtain the title conpound (500 ng) as a white solid.
Internhedliiate: 6450, 78uPitas taidn & wdh oﬂd(;d'éltl%ﬂ mihurme[ N2. The solution was

cooleéiégh)éﬁ‘(%pé?ﬂjl\-ﬁ {oﬁﬂon 4)1’ 61{{"@ é%én%%ﬁéwﬂyi)a Fﬂelﬂlr)] \?\Fa% added
drop\msta hcy\}éram i craalbmrrylhg -tm Bemnperatute between —20°C and —15°C The

react‘g‘o& {yﬁ Shir c? ?c?rhfé;mgl f g godgggw‘aarg%@éyér@t ledﬁ:)MQa) 3§0 .23g) was

addedLih, onlgl fifior{ 0.T36 ma()tloandasTBﬂéln ¢pgedrig)reary éooardmperature and

nutes of stirring at r.t.
moni f%@ﬁ%%'ﬁ’&g'mw amine (130 ng) was added: the reaction
The Sdlutianrie dilgted siith Etled efrer 3t tHenae salution gfn gelessium carkagale 5ml is

h h
acol TREEDGH T ¢ e e et e o 80oouns
(0.624g3. dried and concentrated in vacuo to give the crude
{ t
et SeF RS LRSI T B R B, 3 . 450
(m, mh))telm obhe 2H)} . e-zczo(mmmg) g7jaas(dm@)4t )A2.24 (dmﬂ}l])ezs)@(nu 1H) 1.91
t
(., A FT. W G0 iz Sea [

I nternmedi ate 36 , 1- Di net hyl et hyl
Int 4-f | orophenyl) 4-{ 1-r(nmethvl oxy)carbonv
——@—@i—@;@o" er_ pyI )-1- pi perhl di necar boxyl t e T

4- @mubrmﬂmuym1-g !g_eadme«tarm soI ution in vvat er ( 3
To asciutithdsf dntefrhediate 28uU28 glars dat PMEE@8@amLy), DIPEfAO(33mn|q) and TBTU

27.‘?1&& r%a%@ ?jh‘gle slogx\?éﬁggc%éla lgé}%rbf&l?hgrﬁ futes oggtlrﬁﬁggat rt 3,5-

T RACE I on M Xt ure Was stirred
dlchrordbentylam&eh(mm‘ §)ewas lidded;i the reactipagnigiura tusgedta prange it was

surr%@ﬁoﬁg &a%‘(mdt e de? 8?\?@ rgén Qnﬁ%&ﬁéée tﬁgﬂqt \Hé%mt&d A REORREB00 mL)

and washed with ice/water 1/1 (4 x 400 mL). The organic phase was dried and

concentrated in vacuo to give the crude title compound (38.8 g) as a pale orange foam.
This material was purified by flash chromatography (Biotage Flash 75L, CH/AcOEt 85:15)
to obtain the title compound (38.6 g) as a white foam.

T.l.c.: CH/ACOELt 7:3, Rf=0.45 (detection with ninhydrine).

MS (ES/+): m/z=557 [M+Na]".

Intermediate 30

1,1-Dimethylethyl 4-[1-({[1-(3,5-dichlorophenyl)ethyllamino}carbonyl)-3-buten-1 ~yl}-
4-(4-fluorophenyl)-1-piperidinecarboxylate (Chain Enantiomer 1)
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concentrated in vacuo. The residue was purified by
flash chromat ography (CH AcOEt from8:2 to 1:9). 57Ms
WQ Ei®5/0)9600M z=416 [ M+Na] . Internedi ate 37 PCT/EP2004/012772
, 1-Di net hyl et hyl 4-{1-r (3, 5- di chl or ophenv net hv

D'PE% B TPy ety 1,89 g ders Bacp 18R SBIERY of termegiafe 28 077 )

in ar@)drmDMﬂU(ﬂd mb) anmlaJNltmgeofatmntmTemdAfwrestiBﬁg(beGS minutes,

inteffPRideB o0 A'f a0 QTR e P et fen BRI then it was
dllut(eGQWlthg)\c@EB anddecshed wite ql_oﬁs watengThe xd)rgamcﬁe; hwas dried,
conialfatefClotiaglio,pic MerTeRicE hins e by S BotflfSerdbh i gracoet

froncar Ho i) & givd thei title ,cochpoent @N@bsogresentala@atrieds bihk vacuo to

| ich was purified by flash
Tig @f’f*&?%#%pﬁ@ ﬁ@é?&ﬁ%@%ﬁmﬁ&{ﬂ“e ACCEt 4:1). The
MSl(E\S/ﬂ) rra/z#5b1n[$/1+¢ta1*r.espondi ng to products with Rf=0.36

and Rf=0.50 (CH AcOEt 1:1, detection with ninhydrine)

were collected to give, after evaporation, an oil (40
Folloming vthé shmeagrotdtkime diesgribled efdr interdediade RBDt mderenediates 31 and 32
werébp@sigere, in dry MeOH (5 nL) and to which sodi um

met hoxi de (4.5 ng) was added. The m xture was refl uxed

for then it was allowed to cool to r.t. and

—%ﬁﬂ@ﬁﬁ-—%as rem)ved in vacuo_ The resi due was
4(4ambru§hémdw@mbrmém mel Ohamenaiitio&der ‘

o AL PR ST o ok u
con !&le%

ound (35 as a colourless oi I
T.ler. CFH/AcOéHB 2A8m331d$tecmrtmﬂ5mo edriged-i on wi th
MS (ES/hy ci/z+87)1. [VMMR](CDCl ) : d (ppm 7.31 (dd, 2H); 7.2
(t, 1H); 6.98 (t, 2H); 6.83 (d, 2H); 4.25 (d, 1H);

4 04 1H: 3.76 (b, 2H): 301(td 1H) ; 288(m
—1—'1":“ ' 2 03,000, 1H)

buterl -yITi4-pDfivoropbbhyi)-1, rhokBateES) +) mr 2=543
Starti N@]n mtérme%[df@‘i'Ba@QB 1ar3d LEingtiRehRedidte 5- $3TMGLSF the title

Com! f apht hai eny )et hv am no -1-
"0X ’3}] 'bon )S 5uoropheny| ) - 1- pi pe
T.1G /ﬁéégiﬁ x??é?t‘b’s éste&“%fg%@t PBRYBINe)nt er nedi at e 36 (45
MS (ES/+):m/de587QM+EN]( 7 nL) internediate 6 (23.5 ng) was
added, the resulting mxture was stirred at r.t. for
15 m nutes then NaBH(QAc) (35 ng) was added
ﬂgﬂ&&ﬂmse (exot hermic reaction observed). The
1.1-Déuethiytethyli x t4di1 -&{3-chlotb-dinaphthalémyl)ethyilaminelcatbbnyl)-3-

buti Wit-e)ARGHoRheRYIN-1-pIBEAinést bbRAatesST due vas
To &lisaR@bY ©f intermediate 28 (320 mg) in dry DMF (6 mL), DIPEA (0.296 mL) and

TBTU (354 mg) were added, the solution became dark and after 1 h of stirring at r.t.,

intermediate 6 (0.192 mg) dissolved in DMF (1 mL) was added; the reaction mixture was
stirred for 4 h at r.t. under a Nitrogen atmosphere then it was diluted with AcOEt (10 mL)
and washed with ice/water 1/1. The organic phase was dried and concentrated in vacuo
to give the crude title compound that was purified by flash chromatography (elution with
CH/AcOELt 95:5 to 8:2) to obtain the title compound (0.451 g) as a white foam.
T.l.c.: CH/AcOEt 7:3, Rf=0.4 (detection with ninhydrine).
MS (ES/+): m/z=587 [M+Na]".
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in DCM (100 nL) and washed with water (80 nL) and then

with brine (2 x 100 nL). The organi c phase was dri ed,
w@eonsesmenat ed i n vacuo and the residue was purpPET/8P2004012772

flash 58chromat ography (CH AcCEt from9:1 to 8:2) to

give the title conpound (745 ng) as a white solid.

HPLC(LC/MS -ES /+): t 4.9 mn M5 (ES/+): m z=583
Intelnidetiiateé 84 er redi ate 39 1 1- Di et hyl et hyl

1,1-Hih8thviekh {18 471 et RbPRAS hil%il@ﬁyl 1eth9Narhino}carbonyl)-3-buten-

oT Ophenv.

-yl]-4! 1;fu)é'r 20ibérii %%X
B B by OO T8 g Ty

(374111)9) were adeet, after 20 (iiddtes ofrgfirrinasit atd@dhlordraphiyite (813 mg)

was il e B3y i Ton Suarnleh 1407 el L lhES < SiBere amespere

therr @awas dituted sethvAc)Et THemleantli washedxwithr dcearimes(3 x 138dmL). The

o 48 B8 S0P AR R R o

wasvva.n;lhedi bwilash eteormatof@Phyri(glutondwitth €l taiGHYADOENS:2f £ obtdifGhe title

confl O OO B8, 2, £ Foneent e

T.I.m:f@frt/ﬂnOE@VﬁpRﬁ:O(@g(fAme;ﬂn Wltlomi\xﬁy?lrte?) 1:1) Ttlo gi ve the
U%%u[ ng) as a white foam
Ms&%—%@ﬁ&?_ mfi&o 48 (detection with ni nhydr| ne) VS

(ES/+): m z=567 [MtH] I nternedi ate 40

1.1-Di hyl et hyl 4-f3-(ri-(3,5-di chl orophenv
'"ﬁémﬁ% 0)-1- f(methyl oxy) carbonv
1,1-B ethyvl( A-fH{i(3-ayanar¢inaphthsleny) irbpyl)-3-buten-

1-yl]- mwmoﬁs@unwnmgpugamdmcarmymé on of [ nt er d| ate 36
To { S&iompf interntbdyatéeB Q6L Bg)iin)dry DIV (Bl R DEPEA (6.4¢ mi.) BHY TBTU

d
@3 B0 etk el meideg EhsiTieS AL SigyaiarerRulagine (130 mo
waspanidbdom’nw ré&ctior xaiktney Whs stireatCfor an roser Vedbr-a Nlﬁr@ﬁen atmosphere

CH
iy e
orgeuhus;smslséeﬂbsl drieBGMd (cbABerittatedund/ 2686 Etﬁglvé\ﬁtﬁdlcrwaé €ifle (‘,&ﬂpound that

was Hobd" b LT i togintf (f diaby b s AR Bl R ocwrain e e

_mmuﬁﬁfmga)ehsbwﬁdemcjchronat ography (CH AcCEt from

st R8BLAD. RRpr Crdeflordn SniARRLG 45 det et on

MS (@S/h): m/n Bysdai[MeNa]”.

Intermediate 36
1,1-Dimethylethyl 4-(4-fluorophenyl)-4-{1-[(methyloxy)carbonyl]-3-oxopropyi}-1-

piperidinecarboxylate
To a suspension of intermediate 27 (2 g) in THF (9 mL) and water (3 mL) osmium

tetraoxide 4% wt solution in water (0.3 mL) was added. The mixture was stirred at r.t. for
15 min during which it became dark, then NalO, (2.18 g) was added and the brownish
reaction mixture was stirred at r.t. for 2 h. After this time it was diluted with water and
extracted with AcOEt. The organic layer was washed with water and brine, dried and
concentrated in vacuo. The residue was purified by flash chromatography (CH/AcOEt
from 8:2 to 1:9).
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M5 (ES/+): mlz=567 [M+H] Internedi ate 41
591. 1- Di net hyl et hyl 4-(4-fl uorophenyl)-4-

WO pqosmadeyd oxy) car bonv P-3-(((1/?)-1-r4- PCT/EP2004/012772
(et hyl oxy) phenyl | et hyl >am no) propyl | - 1- pi peri di necarb

ite T ion of internmediate 36 (318 ng) in
MSEI?%/ ?:lq"/élﬁﬂéawﬁﬂ ) (R)-1-(4- Methoxyphenyl)ethyl -am ne
(122 ng) was added, the resulting m xture was stirred

) or 15 mnutes then NaBH( QAc) (257.6 ng) was
acted t| onwi se (exot herIm c realctl on obser\éed) The |

g@_hpm ﬂgmrndimxd:arbo&@eloand t he reS|due was
di ssolved in DCM (150 m ) and washed with water (100

3 Sﬂiqh)orebmzylhmmev(ﬂﬂh mg) wae added tal@8olmign of Thierroedjalrid® (180 mg) in

dryQ'n?:I X Conpound ') @@%?e{wt?&g%ﬂf%@o\é%gg %@?rg)ht‘(rﬂnér} chgh at rt

NaBHBHE)s. (169 1g) messi added 4hddhel resmitmgnmdttme avagd Ftirred at r.t. overnight.

h 1-
Theg;q't 'i\rfé% é(liu wi(;th iD(?}hélbr\{\{a%ﬂred wi h an aqueous saturated sodium hydrogen

carboznat@@hgtopydnedl drdi qeptentrated ln vacuo to give a crude oil, which was purified

by f\éhgsé;ht#lg% ?@%ﬁ@l(ﬁ%égiﬁﬁéhdléﬁfa?ﬁ%ﬁﬁt ? 1). he two fractions
COF@PODd(I’@ tohbradycts- witlp RIEELBE ngnd &fhg.p0 (231-%9@93 mﬂr raskeatipn with
nmr{()‘/él ﬂeg wéré édllg%aﬂgeéwe )af{ler e\,%lpBI%IEIqu &?%ﬂ 49 ebggﬂ%w was then

t eF ol SONEr { PEPOr Y it 2T madh
dlssnby)edaunldaﬂaajwrfé@rﬁatmn}pherﬁ, dim yrpvMaIOH E(5rm;L) wagd to which sodium

D c _
metﬂ?ﬁ&&ﬁ?? %rgrfz dQW@%hﬁrﬁLﬁrggn 5 %ﬂté)%tgl fég 9(')11’ tlg%: I?n%% %ﬁowed to
coolTteent. I\aﬁ@—sqmt ey\wepmmved i rvagae ubhearesidusewas slissolyedids AcOEL,

wasﬁ%?%ﬁ%q édébe’%‘ﬁgzst tdr29 M%P@ﬁ%ega%hﬁev@#ﬁ[ ni( %Qied and

e_ organi c ase was concentra e__
congendiated dn gvactoantisi |crudehipsodust ethual obteisedi wesl perifiedn by flash

chrc%gé‘c% \ @aﬂgjﬁ&é%gg%1 I %eqhﬁthettlﬂé EOREBQ/A% (?5 %@%gﬁat%oﬁo&l ss oil.
T.l.ai: GHEACQEL1: 1, Ricf/bveeiedipapdihanielydrinelvacuo. The crude
NMERZOPES 2 By 2t (5T L AT AP BN, S e, g2 o 1wy
4.04 @, dHrei7Gilbe 2813, 3.09 (tg) H); RrB8e(mmeld)a®. 62412‘1’11'1 H); .63 (dd, 1H); 2.41
o 5L 00 o SR B Ml 1

SH)[ MtBut] Internediate 43 T.1.c: CH AcOEt 7:3,

MS;FE?v/Q %%g%;ie[%u with ninhydrine). HPLC (LC/ M5 -ES

(ES/+) m z=495 [ M t But ]

Intermediate 38
1,1-Dimethylethyl 4-{3-{[(1S)-1-(3-chloro-1-naphthalenyl)ethyllamino}-1-
[(methyloxy)carbonyl]propyl}-4-(4-fluorophenyl)-1-piperidinecarboxylate

To a solution of intermediate 36 (45 mg) in dry CHsCN (7 mL) intermediate 6 (23.5 mg)
was added, the resulting mixture was stirred at r.t. for 15 minutes then NaBH(OAc); (35
mg) was added portionwise (exothermic reaction observed). The reaction mixture was
stirred at r.t. for 1 h, then CH3CN was evaporated in vacuo and the residue was dissolved
in DCM (100 mL) and washed with water (80 mL) and then with brine (2 x 100 mL). The

organic phase was dried, concentrated in vacuo and the residue was purified by flash
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Internedi ate 44 and internedi ate 45

601. 1-Di net hvlethyl 4-(21-ri-(3,5-dichl orophenyl)ethv
WE2@s/039668- pyrrol i di nyl ) -4-(4- PCT/EP2004/012772

fl uor ophenvO 1- pi peri di necar boxyl ate (D astereoi somer

ChFOA{“%QVFPh3( @ﬁ%ﬁﬁ E?gb“ ?11%35%8)[3& H;QM B 31&—99—”5%9#%(7%? mp) as a

white}solld.(4- f 1 uor ophenv - 1- pi peri di necar boxyl ate
Chain Enantiomer 1) A m xture of
HPL&@Q “ﬁ%gﬁgfg %%g?ﬂ ng) and NaOwe (67 ng) in dry MeOH
MS (BS/): ny/z+B63 [M«bﬂ*'essed by m crowave irradiation at 150
(3 cycles of 30 mn and one cycle of 20 m n). Then

MeOH was evaporated in vacuo and the residue was
Integnedizte8® in AcOEt (100 nlL) and washed with water (80

1,1-DimpthyldiRyIOr gani ¢ phase WaS443J{_d(3693&Hcﬁm?6 RéA ljdnino)-1-
[(mé(ﬁ% y&@é#@g@@g@}hm HllgPofiEnv)-Coipdhgiddcaniodidte: " (Chain
En ) and TEA (0.13 nL) were added to this

m'xture After stirring for 1 h at r.t, DCM was
To @ gelplinraefdeteimediate 36. (3% g} inudhy %@Np(armlt)i is@ringdibled (144.3 mg)

c ( =1).. Y
was QI (A0 Ao L6 s BALEL Lt Br 5 it peClnt NeBH(oAo)
(24h§\7m9‘)gNa€&C(®S/ mfboﬂmia:@xath[amwree}ctlalm dbserved)ndde aeartioh mixture

)t Ot AN
was| bR ) L AP P RRCHQN Pago MR e Dl Tesicue wes
disselved iy REV{I08trhly) arti- Washeid- \/(lth Watdi (S0l rokparvketineh )veithhbrine (2 x 100
[ -
L) PSS Bac Ry g k. eoctlisied o vpaye.ancinsdpaitus as puped by
ﬂasucmmautpmmbwoat) from18:2 B ﬁél imyglvﬂ tinel title compound (351 mg) as
( i - (3, 5-dichloroprtenyl)ethv
aWﬁ%féa{g 3-pyrrolidinyl)-4-(4- fluorophenv
T.l.c.: ICHYAGOEL &Iﬂan?@r@o@d?tea;tl@ﬂ With sishydirise) somer 2 Chai n
im xture of intermediate 40 (390 ny)

MS ?%%\Ia’%%??%y@]ng) in dry MeOH (4 nmL) was processed

by m crowave irradiation at 150 C (3 cycles of 30 mn
InteARdd2peagycl € of 20 min). Then MeOH was evaporated in

5_'{_' reS| due was ‘ § Y d_)l_ ‘ e thlimino}-1-

e

Enanabmera) was di ssolved in dry DCM (6 ) and t hen

Di-tert-butyl dicarbonate ( 150.4 ng) and TEA (0. 14
To ddolutir & iREeedidie 3bhbso g?tgﬁnttw CHYENGB rsit r? .ﬁt%hﬂ&dlét%fs (11 4%.3 mg)

at r.t. DCM was evapor I’ h vacuo. e crud

was geided; dee Ef%ﬁu’ftllnasfﬁlxturﬁ? ovast slifredpalyr-t dey A8 mmutewoﬂaee N.am'(b(OAC)s
(24117 ilr)g‘) t\Aﬁasgald\d@d '&H%%@E@R&h% ié ﬂe%%tli:ifbéﬂ/éc? Tﬁ@?éa&lgn mixture

uted havin
WaSﬁ’ﬁ*fr@Fir?éd»tafOé Tai, thfe N {"@é(ﬁ)ﬁéo@ int vadye QﬂduthédreSIdue was

dissHIe¥d HODOR §1 6§/rﬁ1)) an'a*f Waehaa V\[IWter}@?lrﬂlf eéﬁéeﬂ%bﬁkﬁth%ngrté x 100

internedi a D net hyl e | uor ophenyl
mL). Fhejorgpnic (ph{;@%\yp@dygcb w@nger@pt@)m in vacusyand the residue was purified by

flasﬂctﬂﬁﬁwb@gkéﬁhWbmﬂchtp%m‘1‘? i‘ﬁ)cﬁﬁ)b@ \{eat%@ fitle compound (390 mg) as
awliniaame! €' Somer - Dimet hyl'et h

T.l.c.: CH/ACOE 1:1, Rf=0.48 (detection with ninhydrine)
MS (ES/+): m/z=567 [M+H]"

Intermediate 41
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fl uoropheny -4-(1-f(1 /?)-1-r4-(methyl oxy)phenv
et hyl >- 2- oxo- 3-pyrrolidinv 1-
wperpeeniginecar boxyl at eDi ast ereoi somer ) To a SPCTEP®N4/012772
of internediate 41 (740 ng) in dry Toluene (10 ni)
Pyri di ?e (1 13 m_) viyas added t he m xture was heated

1,1-Dimet myl)r 1 I 1R)-1-[4-

prop G xylatfe@cuo and
To tmesoﬂeis]ndwé lmrr@degeoliiﬁeown& mg(DEin (dI)'BOChig(;NamtD wakhg®R)-1-(4-

Met\%%?@h AN atﬁ%é%%eng)z $§N&%r mdc tf%ﬂ%%ﬁlﬁlﬁ@‘?mgthte \%as stlrred at r.t.
for 'p@mlrfut@:lthby NaBeHi(@Ac}ar(%ﬁhﬁ ogy) a@swdd@&VpAdﬂﬁwla‘er(emtﬁemm eaction

oospYEd) ThaPet o VLR et dor o Rec Gk pgnggpted i

vacu@Esnd e nteswdue v@asmiigsoed (i IEB/GNJ (150 mExdrd [Nb?bhldBUW]th water (100 mL)
I L+ P -FS [ +):t 5.6,6 i :
and (tﬂéfg_v;{ﬁ %ﬁéz ggg OFl’{}b%tlﬁ B@ﬁ?'gi'ﬁ%ﬁ% ‘g%se ngd,’ clchQntP@ed in vacuo to
give e titie beneound (441 img) as @3o&mdi chl or ophenyl ) net hv
y A X +»3-pyrrolidinyl)-
Msﬁé%&xﬁ%o?%@pﬁgﬁl') - 1- pi peri di necarboxyl ate To a
suspension of internediate 29 (0.72 g) in THF (37.5

L and ter 12. Y osmi um t etraoxi de 4% wt
Int : 5\68 {ﬂ_ ) vvas added The mxture was

4- (4t-ﬂnembhé@|r-1.p1§e _r_mmmﬁbmw@tdcmaétemawcﬁﬁet n)m rmtne@hylethyl 4-

ecma.%wne 125
A @ﬁ%%‘%ﬁd"m%«%@%%u was

procrelsﬁed B’)hmlcw\gam m*aﬂbﬁ@ﬁatvm)odr(lz eybl@endf O Bhé 86 of 16 min and

2 oyffee el el Pl G BB Hear SR Vet it ps=1s weagsotved

in AlEDES 11 QUOBIL) G AcfdRied Guith Wwated (80) maf.f THedbm@nichshdsktwas dried and

coneHRR 2u3 Foabe ab URTHF oD AR 55l RHRDCBEN (. and

therdDicieptrjutyl d@2ri{cthete (21816 mg) Rids @8ded td) thisemRBiré tAfte? Hirring for 1 h at

vt M v eloimigy Bt yibuo e sl s piuifed by Jgsi iomstography
(CH(ADQE2frdm 921 @58:2) 13 give ifterm&difite 42.(21 ing) ahd GllertiadialéM3 (19 mg).
1.39 (s, 9H). M5 (ES/+): m z=559 [ MtNa] . Internediate
51 .1 -Dinethylethyl 4-H -({r(3,5-dichl orophenyl) net hv
Inteamediateed2 bonyl ) - 3- oxopropy -
T.l.c.: CH/AcOEt 7:3, Rf=0.29 (detection with ninhydrine).
HPLC (LC/MS -ES /+):tg = 6.9 min

MS (ES/+): m/z=495 [M-tBut]*

Intermediate 43
T.l.c.: CH/AcOEt 7:3, Rf=0.21(detection with ninhydrine).

HPLC (LC/MS -ES /+):tgr = 6.8 min
MS (ES/+): m/z=495 [M-tBut]*

Intermediate 44 and intermediate 45
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4- (4-fluoropheny -1-piperidinecarboxylate (Chain

Enantionmer 1) 62To a suspension of internediate 30
W@ 2008/8490 in THF (2 nL) and water (0.5 nmlL) OSNPCIFEP2004/012772

tetraoxide %w solution in water (3.2 nL) was added.

The mxture was st1|rred r.t. for 1 h durlng vvh| ch it

fluo enl a-1bplg tinle carxlyiate ([hiasteluecﬁsmr sltd:lnachErmntlbn'(er 1) 1,1-

Dimbyloth(t AT T €7 b 115 BRiicRIoMSihemyl) B -206 XL 3Rk Rl -4-(4-
fluog‘%ﬁr any )elqit)inFiauﬁE&FHoxvl S DRIS8EHBbisonterS CH&n Efanfieneid

A mﬁgwfdmﬁn%dl@grégfﬁ%?(w Mﬁoﬂ\f&ﬁ%ﬁm bjrgld{w Ps!beoﬂ%@ mL) was
proc@ggéﬂr %_th&ohh\tlé ﬁréHPJTBHLH't‘dIS@gC E{BVC,?lzlleQVESf Q’JO' mﬁpar%znéi)cycle of 20

teCtion wt

mln)nfrhﬁy MeOkkwas qu@gd;yn yacug apgmg regidpg vas, dquqjved-;n AgOEt (100
mL) (ahd v@é’%ed zmthe’wét@ﬂ gBOZH)_é 'l@]egcﬁgérﬁc pila'a'ge v@s %%e&l tand%oheentrated in

vac:.g) tp]gl\ze qw aik "_P@fﬁ mal}qylal vgasldlgs d(lﬁ]':j')rygppl\n (67mL) and5t|h|%eh fi-tert-butyl
dlcal%dhate (3%5 ?mg?la‘hd TE&%O (1@ mL? |\'/‘)(—:-re 5@1&5@ s mlﬁuk‘i\?t%r stlrrlng for 1

I'nternedi ate hyl et hyl 4- P-
h at S)t D wag gvapqsated . in gmgh@ﬁwd}eér{q@punﬂed by flash chromatography

(CHAOR?) &BRPOAVD) 1; a)'too 0P itB¥mediate 44 (125 mg) {f|rst spot to be eluted
4-(4-fluoro he@g 5) peri dr necar boxyl at e
53R BV

hawggjévi)%@ /&N ap¢ infermediate 45 (16p mar{ae&omfpot to be
elute SRy 5 (ES/+YLoh/22885 (et r aoxi de 4% wt sol ution in
wat er (0. 65 ) c}

was adde The m xture was stirred
r.t. for 40 m'nutes during which it becane dark, then

InteMAb §lat 483 dint¥@sedifdery portionwi se and the browni sh
1@?&‘&%& Q1! X" U §. 3453 -g?_,‘is'-giélﬁgrﬁger%[)etﬁ@52-3¥&-§-§§ goﬁﬁ ;-4-54-
fluo yl iperidi r ate (Dias is0 1 i 1,1-

| defd-[0a3 ichibiaphely l)ethyﬂle?. oxo-3-pvrro||dmvl}-4 (4-

A m[xﬂ%? c;fﬁatg;{ﬁe%g%g% f%)va%h'nggrfbn@g (AQ @@%oa.-y MEH (& mb) s

proceésdedDbymmitrpivaye yrradiation at 150°C (3 cycles of 30 min and one cycle of 20
mln) The]:n §/f b(l-gwgg F? réteﬁlﬁpwcjﬂlgla%}fhé P (ﬂl\é was dissolved in AcOEt (100

no) car
mL) amd(waa‘hled cyvltblp\hehay @0 me i Tm@rcprgarme chadbd wgals aried Fodzconcentrated in

voo A0 Ihd ALGHIRAASEAAATI, BBl [l ofBrrouy
dicaghginate (0tb0ishmamerd TEA.(03% nH)wenaeddettitecthis Thistung. ¥figr etirring for 1
h at\\&S D?Ltl\)l 3 %vé’;%chréteﬁl\% U(Jlgg@cﬂg&%sdw 84 b g‘? %ll? chrlbmatography

beéane ded
(CH&@Ethﬁrom Oirfosh1 ) teagive dntermediater 464325 ma)t{Bt wmthto be eluted

o318 €345 oS Che ot 1 P lodot ot oo
elutgcBlaving MEHESIRsiEE585 IM+i3t er (30 nL), then with brine
(30 mL). The organic |layer was dried and

Intermediate 48 and intermediate 49
1,1-Dimethylethyl 4-(4-fluorophenyl)-4-(1-{(1R)-1-[4-(methyloxy)phenyllethyl}-2-oxo-
3-pyrrolidinyl)-1-piperidinecarboxylate (Diastereocisomer 1)1,1-Dimethylethyl 4-(4-

fluorophenyl)-4-(1-{(1R)-1-[4~(methyloxy)phenyljethyl}-2-ox0-3-pyrrolidinyl)-1-
piperidinecarboxylateDiastereoisomer 2)

To a solution of intermediate 41 (740 mg) in dry Toluene (10 mL) Pyridine (1.13 mL) was
added, the mixture was heated at 130°C and it was stirred at this temperature over
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concentrated in vacuo. The residue was purified by
flash chromatography (elution fromCH to CH AcCEt 1:1)
W(bmoa/ﬁ)isusn(d the title conmpound as a white sol i dPCREP2004/012772
63T.1.c: CH AcOEt 6:4, Rf= 0.16 (detection with

weegliﬂqyﬂ{éﬂqsm{eﬂé\@ % E%S’Jjgte_g{(rf %nga[g%wlesidug%a%rd]&%\%ﬁ% AcOEt
(150 mip land slashgd )\ll’fbm&drl(ﬂi@ﬁ mb). ddvetwoganig pigaseoxaspdriggly concentrated in
vacuo ’ccg élvfeléﬁo&P pfth% Lée 3\/89 g&ﬁﬁ cgb¥ ‘ﬁ%%{ Q%ma?&g%ﬁ;% @JH/ACC))E’[ from

nsi on of errre
9:1 mw&tZ)/\rath;ve l(nn.ermmed)ate 452004 m@)tmmemeoua&ewe (B03. atrmg)n in
wat er (0.020 nlL) was added. The m xture was stirred at
r.t. for mnutes during which it becanme dark, then
Intexppediate 48 ny) was added portionw se and the br owni sh
HPLFQ(é@fMSnEﬁV'k)ﬂmF@m stirred at r.t. for 1.5 h. After

tige iluted with AcOEt (30 nL) and washed
MS&@%&).&?‘SM%W? then with brine (30 nL). The

organi c |l ayer was dried and concentrated in vacuo. The
InterSatiis g9as purifi ed by flash chromatography (elution
ﬁﬁ%mgﬁt Lop iy CH AcOEt 1:1) to afford the title

conpound as ‘a vvhlte SO|Id (120 ng). T.I.c: CH AcCet
MS 6E9/+):Rpz=¢4 DBM-BE ect i on Wi th ni nhydrine). M8 (ES/+):

mz = 566 [ MtNa] . Internediate 55 ,1 -D nethyl et hyl

4- (4-fluorophenyl)-4-(2-o0xo- 3- pyrrol i di nyl)-1-pi peridi
Intermediatea Q| at e (Enantioner 1) A suspension of
1,1-Dirhethybethgk ¢-{4-3(3(58ichiprophemylimethyit-Srhyarokwp-oxot3-pierolidinyl}-

4-(4RForopRByl)-Pldip&ifdiAEtarbéflat®) and a 3:1 mixture of CH
wat er . was stirred for 10 m n under
Ni trogen atnosphere at r.t. and then quenched with an
aqueous saturated sodiumsulfite solution (1 nL) and

To arsuaspemssiars of ditennaddiade 29d {08 giirb Jikt (=87sﬁalrm11 i and wateml(12.5 mL)
oo A AR5 S 35S OB BB TBE il e i
for 20 minutesTcheing evitichnitble cangeadark, tbm Natﬂ4s(1 Ve rop weisiaglded portionwise in
1o FRDBSI SR A MAGRIR IR S5EEP L 851 iy egming o
milky istigensmmp dbe teacldn miRturasvas thietiewano%crﬁEﬂ(l%mm_bLé?hmashed with
watcflEﬁe/r n%%lr%p é%cg tﬁgfnwgﬁnléﬁ%/ Ja)gt WE? Z'FhseOZ)rg[aMct E’Hésle was dried and
condentrétdd omoph éngive aébr()\ﬂn«gmy- fBatpy(D:ﬁﬁBig).i Thi$ materjal pras ipdiified by
flast SHRSRASYIBhS BFAANY 'FUR' 468, CH/ACOEL 6:4 to 1:1) affording the ftitle
compound (0.335 g) as a white foam.

T.l.c.: CH/AcOEt 1:1, Rf=0.33 (detection with ninhydrine)

NMR (CDClg): 8 (ppm) 7.32 (dd, 2H); 7.21 (s, 1H); 6.98 (t, 2H); 6.78 (s, 2H); 4.61 (d, 1H);
4.45 (bt, 1H); 3.91 (d, 1H); 3.85 — 3.68 (bm, 2H); 3.05 (t, 1H); 2.95 — 2.78 (bm, 2H); 2.25 —
2.15 (m, 3H); 2.11 — 1.60 (m, 3H); 1.39 (s, 9H).

MS (ES/+): m/z=559 [M+Na]" .

Intermediate 51
1.1-Dimethylethyl 4-[1-({[(3,5-dichlorophenyl)methyl]lamino}carbonyl)-3-oxopropyl]-
4-(4-fluorophenyl)-1-piperidinecarboxylate (Chain Enantiomer 1)

62



A suspension of internediate 49 (192 ng), AmmDNi um
cerium(lV) nitrate (641.2 ng), Silica gel (923 ng) and
w@2®@s504980t ure of CH CNwater (8 nL) was stirredI/EP2004/012772

m n under Nitrogen atnosphere at r.t. and then

To %%@gﬁ?efl}{%?o&\r’]\no lgteﬁ[ﬁe? g%%gf@ é)ﬂlrgaﬂ—ilg é%?rﬂ.:) %lrnngs Ly .d{OeﬁnmL) osmium

tetramddzottatvet ssamnuh nmwa(ex?(:m mL) wabadbeduihg mamrelwealstneeld rt for1h

oo A, HASE e ) VGELP8216, 8L e g an

browmuglamactleuhnﬁunesmamtmred rat et forclomcAfter tras emelnrwasadllwted with water

ancBGraply iy A8, B et PR MR T A 66 e Ypouo. The

reside tves paifiad bﬂlﬁhLﬂﬁfdb&te@SphyFOCH/AGOEt formion 1 :8)E6/afprd the title

cog}gopﬁ_ ??33 ‘;//%llﬁ fllln@::)(gl? Hgf Ieﬁ{]ﬁ?) %lﬁ\%oa rée&,h%lk%t({}y I(detection with

ninhydrine)o- 3- pyrrol i di nyl ) -4-(4-

nap BT ety SR B Rl 2R o Sk AR TR, 1) e 20

5.40 Bog, ); 3.96 d8820M-2H8 3021(dd) 11, 2@1C 288 &N, AH); 200eM .85 (m, 2H);

|t j xture was stirred at OC
1'7‘? rI %O{l 2%[&%38(%% #’f{]gjr% iate 9 (43 ng) was added.
MS (Bs/+H).eaetsTh[NMNg)tire was stirred at O C for 35 mn and
t hen quenched water and brine; the agueous phase was
washed with AcCEt (3 .x 30 nlL). The conbi ned organic
Inteemictlbté $2Wwere dried, concentrated in vacuo, and

11-ﬁﬁhbfr\ﬁ&hw fh%mﬁ% @Mﬁwraabﬂadmuéﬁ@%thcnamr%}é’aﬂoenyna-

oxCOra I___|ﬂ\/e AnLE e conpolnd (2L ) as a wiite
=t detection with
nlnhydrlne) HPLC(LC/NS ES/+) t =6.6 mn M5 (ES/+):
To alsusg@&idrivbBinErmediats 8% (0.45 &) 518 THF- @ mkf) lapd etdtgd (1 mL) osmium

tetr?%gﬂle)éi %%\(t%\cl) R8s ﬁ}\gﬁ e@%BY\ﬁ%§ ?%é%]eh'g? %)er vy%’ stlrred rq for 40

min(ies aloting mhrchZD bé@h‘he( dark, they) Nakds, (addey) was aldsdlpottioawisefand the
ntermS|ate 56 i ( at .0 C . ,

orol SRR o baS R el it PRSI Rt TR Ut raRgited win

AcGHti ande&'j(trabted) viithf wateB T hei angetnics lay étheas dnEdaamrE ddnaieetr@te(i a9 vacuo

The?%asldgg%rﬁasg&gﬁigd t ﬂasﬁ L?é%] ﬁ%agrﬁg &3)%@6@?%:9@{ § q to afford

the titplemugsourivcesea yelowaldDd@8w).t h AcOEt (3 x 30 rrL) The

extracts were dried, concentrated in
Msglg%mﬁ ngégg@?il}?lled by flash chromat ography (CH AcCEt

from8:2 to 6:4) to give the title conpound (41 ng) as
Intefm¥didté 5502M
1,1-Dimethylethyl 4-[1-{{[(3-chloro-1-naphthalenyl)methyllamino}carbonyl)-3-

oxopropyl]-4-(4-fluorophenyl)-1-piperidinecarboxylate
To a suspension of intermediate 34 (500 mg) in THF (3.75 mL) and water (1.25 mL)

osmium tetraoxide 4% wt solution in water (0.057 mL) was added. The mixture was stirred

at r.t. for 15 minutes during which it became dark, then NalO, (388 mg) was added
portionwise and the brownish reaction mixture was diluted with water (2.5 mL) and THF
(2.5 mL) and stirred at r.t. for 1.5 h. After this time it was diluted with AcOEt (30 mL) and
washed with water (30 mL), then with brine (30 mL). The organic layer was dried and
concentrated in vacuo. The residue was purified by flash chromatography (elution from

CH to CH/ACOEt 1:1) to afford the title compound as a white solid (210 mg).
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T.1.c: CH AcOEt 1:1, RfF=0.39 (detection wth
ni nhydrine) Ms (ES/+): m z=528 [ MtH . Internedi ate 59

W@ 3sa4900met hyl et hyl PCT/EP2004/012772
4-f1-r(3- cvano 6 f 1 uor o- 1- napht hal envOnet hy - 2- oxo- 3-

rol 1l fluor peri di necar boxyl a
T'I'#?%é'('%?gdrﬁt% I\(ﬂ?—‘e t'%mggyfagh to a solution of
MSi(ElS/er):rmﬂi:ET@[l\ZEQ\le(]*Zm ng) in dry DWW (3.0 nL) at 0 C

under Nitrogen atnosphere. The resulting m xture was
stirred at OC for 30 mnutes; then internediate 21

Intef@@diaie S5das added. The reaction m xture was heated at
1,1 Wn@tlﬁﬂ’éthbl and t hen. :&I‘(’?\anﬁﬂl?abhw acr@m;.m ﬁlk_bzcarbonyl)-s-
? Site ,

The co
oxog
To
co

) eFd 91?’_% agr\%vatere(q’mL), osmium

tetragixidendflo og&sq@ﬂyz:n(@hﬁaﬁ&r((ﬂtomnmmmsladde% TB$ ntixtugd was stiveed at r.t.

o 4P b o, Wl A GE LR e

andaige browrihmeabljdnemnixiure was stirred at r.t. for 1.5 h. After this time it was diluted

with o G iR e BB R B3, P TR o bl T oroanie
Iayee \(\/Eﬂadlmecbrﬂi‘ld Zpnddattatedny) wemso.adiied residue sa@sutpudiedofby flash

chrdrﬁ%%r%ﬁﬂ% a%ﬁltlgﬁ 1%%% EE%ArégEtdr73é %VFCI(U%\C%E?L? J?Sa v%g the title

en at nos The resulting mx
Medamhlt@schd ()1r203®g)m nutes; then internediate 22

7.3 RBDetRs, M5 ds THEAARGH A ALY o was heat ed at

aenched eé; the aqueous
MS (gER($y mdwﬁﬁ@s[N&NdNth AcCEt (3 x 30 nL), the collected
organi c extracts were washed with brine and dri ed,
concentrated in vacuo, and purified by flash

Intefmediate 68r aphy (CH AcOEt from9:1 to 8:2) to give the

1,1- Dilﬁémv&ﬁﬁﬂwmﬂdo@heﬂﬁl)ﬂ-(ﬂdxb%-ﬁ%%mm|ggé\]_ﬂé&ﬁ@neg§rboxylate
(Enddt!dlheF'(lj)G 31 gm VS _ES;r : tﬁ:

A sigBetipe of Bicimeoists 48,00 ol ABORAT e irale (b mg), Siica
gel pMIZr o) dhayal 3>14n16<14rré ot OHROREWMIED (112 mmeﬁasdetm@alafbbwyﬁ:ﬁ under
wirdr GRS 5Pt ety e SHEeh L st
solutiovgl €t nfﬂl)ternd%ﬂa@jelﬂs% Rakirgted Eb@iu{rﬁ@dﬁbéﬁe{ﬁ@ SBIU?OfldrU Eﬁmwsr he liquid

en i nternmedi at e

3 t
was HeshhEd i thent @l BelltiBoiar Ralk ihe e dhs chasg washed
with43TIA (Box 5 2nLl). P corhBined bR R lveskinatishwére &iriell hédndERERA&S in vacuo,

and PUATE 5° S RSl dtaits TerASok: SRom-bi2 16:10) to give the titie
compound (21 mg) as a white foam.

HPLC (LC/MS -ES /+):tg = 5.7 min

MS (ES/+): m/z=307 [M-tBut]*

Intermediate 56

1.1-Dimethylethyl 4-(4-fluorophenyl)-4-(2-oxo-3-pyrrolidinyl)-1-piperidinecarboxylate
(Enantiomer 2)

A suspension of intermediate 49 (192 mg), Ammonium cerium(IV) nitrate (641.2 mg),
Silica gel (923 mg) and a 3:1 mixture of CH;CN/water (8 mL) was stirred for 10 min under
Nitrogen atmosphere at r.t. and then quenched with an aqueous saturated sodium sulfite
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coll ected organic extracts were washed with brine and
dried, concentrated in vacuo, and purified by flash

wa@e boososeoyr aphy (CH AcOEt from 9:1 to 7:3) to PCWEP100€012772
title conpound (52 ng) as a white foam HPLC(LC/ M5 - ES

sol@Bn: {Zerph)eantitag a@gg/c%s(lg%l .aiaqﬁcfozwﬁ tlzf[r\\/l%t'élagolution (2 mL). The liquid

was’Ldec(a’BﬂeIi/fﬁm-tﬁe frisukubke-c’bnuapctarbaarlmyalbsnamdee-aanus Bhase washed

wntlférdé\)&d ﬁ%wg flrﬁ( H%@O%ﬁ:%@raéa&végg %ih d n?ﬁ? r{?r%)gé/d 4 vacuo,

andpurifidde lbyef:thsht mrsma(ognamg) (GHAJDEt DVBM( 8:20tontt)1) atb GV the title

der en re. The resulting m xture was
—@&E\ﬂgé[g& F’%?ja&a%%z@i}ﬁq nut es; then internedi ate 22
HPLGL OB -m&s/+apdedls mihe reaction m xture was heated at
for__: Hhen quenched with ice; the aqueous
MSgE&&Q Wézsr%&,zgﬂg%“ ith AcOEt (3 x 30 nlL), the collected
organi c extracts were washed with brine and dri ed,
ed in vacuo, and purified by flash
Int&&ﬁ%&oﬁrap (CH/AcOEt from91to73 to |vethe
11" 'I"- I% c Ch it II AGLH I “ D1 s I
ﬂmphenyl -p geri e &l [ M+Na]

NaM 3126 Ivwseaddled to é(saluﬁo@bmteam@&a@md ()smhﬁdwn dry DMF (3.0 mL) at
uoro ri en 51tf-s |ror|azab|cv

OOGZUQ‘SGIIN%B@% mPSB%/er EyT?%qu&lt'ﬁgin"ﬁur%Wa%T’ Bt "Naﬂk Bdor 30 minutes;

theh 22EImediste® BB0MNYLAab PdWed.eThe ARBtIdH-ixtuk8 Svad stirtébieat WIRE for 35
left stirring overni ht and t he next norni

ming ana PR guensited Al PG NERAUPOYRRNGSR d‘fa@é’geq\p‘ad i AcOEL (3 x
30 fn't Hérconidi@éu o hiic éi@&&té)ve)@&ne@dd&%enﬁélﬁd I &&Qo( &ﬁﬂ—purlfled by

i n water was heated at 40
oSy a0 P B e ACBIES Tora Aip iR 46 B e oiipceomaciind ¢4 mo) as a
Wh|fé)[roaﬁ~p m n. Then the solution of NalO in water was
se during 5h. The reacti on was cool ed at

W
1.8 B R R0 04ido Rt TIOGHES) vas. added and ¢ he
HPBOILG/MSNE®S )&= 6.6@8nunder these conditions for 1h,

n AcCEt 0Q was added and t he phases
MSS(EE %’uéﬁ\@ ani ¢ phase was concentrated up to a
vol uma of 130 nmL then 14m of HCI 5M sol ution in AcOEt

was d The m xture was heated at reflux for 2hr.
U s cool ed dovvn at r. t and aqueous 2.5M NaC]—|

Nﬁﬁ@'n‘] W@q%éd&%&t& Y}f Erﬁ%ﬁﬁe 99@ Bf; DME L

aalget onlq) was a &ifﬁ C;q ] §é§ i B,tal%/leoisom )at
0°G gn@r\}\gtr%erbatnpﬁ@hqrpt The @grﬂyog mixture was stlrred at O C for 30 minutes;
then intermediate 9 (39 mg) was added. The reaction mixture was stirred at 0°C for 35

min and then quenched water and brine; the aqueous phase was washed with AcOEt (3 x
30 mL). The combined organic extracts were dried, concentrated in vacuo, and purified by
flash chromatography (CH/AcOEt from 8:2 to 6:4) to give the title compound (41 mg) as a

white foam.
T.l.c.: CH/ACOEt 1:1, Rf=0.39 (detection with ninhydrine)
MS (ES/+): m/z=528 [M+H]".

Intermediate 59
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NVR (DMSO: d (ppm) 7.53 (bs, 1H), 7.26 (dd, 2H), 7.05

(d, 2H), 6.93 (t, 2H), 4.47 (d+d, 2H), 3.66 (m 1H),
w@2@2/0498p0 H), 2.98 (d, 1H), 2.68 (d, 1H), 2. 65PCTEPDBY/012772

2.58 (m 1H), 2.36 (m 1H), 1.69 (m 1H), 1.59 (m 1H)
Interrredl ate 64

NaHZ(‘P soédd%dﬁb%eédnﬁhdﬁe&%smléts 2equglm ) n d MF (3.0 mL) at
o d|0x013d|oxan5¥

0"Cun r"ditfﬁmatymﬁme@ e Fgaultisgraitupwag st %aﬁ (i 3p gninutes;
then%t)arrﬁédlé(tle nzfl' (?9 hid) W& dRida) The rexddes mdduretwas Hiited at 40°C for %

reacti on ureis heated at 100-105C for 16h. 'j_e[
h anddhen neendhed vkl ieer the aatequsPhas Maswashed Yith AFQE! B30 mL),

the éd_y&%t@d W%Eﬁréb?s WePe (vgsﬁe?ll\gl)ch bNﬁ@alécDm coﬂcérﬂﬂaﬂ@d in vacuo,

and ;p,qylfleda,%ygflqah cmq)’natcggrg@y( W/A@Q)Et jroirg 9 10,“) 82@) to %|v87the title
comééundzg_remg%ag7 Ate . 1.88 (m 2H), 1. 38 (s, 9H).

ate 65 Et hyl /-r (3, 5-di chl orophenyl ) net hv
HPLE(Y/MSatES /+iirdT 64110 de salt To a solution of glycine

MS%%N ngg@rg[w.wa hloride (35.7 g) in acetonitrile (90

- necked fl ask equi pped with air-driven
mechanl caI stl rrer, thernmoneter, and addition funnel,

Intermediatecéd or obenzyl chl ori de (5. 0 g) and triet hyI am ne

wer e addq'nd1 ’
mg dell\/}/l‘-a(% 0 mL) at

0°C mnﬁéﬂﬂﬁro\g’éﬁ afméépﬁhiéﬁéj medeédmmgcmlxmmva;@srsltms@ dt 0fC For 30 minutes;

thendamsg@at%(%%tggﬁég g %eai tl'gg é%qoﬁtllcj)r? %ﬁ)ftétl' n\ggg{sj?%\%ﬁg %éOOC for V2

h aﬁ&ﬂﬁ@ﬁ@luéﬁéﬁédwtrﬁfceafﬂ@ édme6u§pﬁ>és%dNé@wa§rmdt with AcOBt ¢x 30 mL),
-wat er bat h, n_ added

the GFIGBIRASTOBN e e BIA (e HERRG T Brbe 00 ehiSq et ialpe in vacuo,

andV\ﬁﬁlf@B' thy ﬁerﬂtchﬁmﬂéloé?aFW (6HMUBOER0 frond(:fritous:ep to Thve the fitle
white preC| p|tate was filtered off, rinsed with

compaun e BAAS MPIBIRAM- et hyl et her, and dried at

HPL4 tém§5@¢i.qrt ¥ @MUt 0 obtain the t|t| e conpound
DMSO-d ): d (ppm 10.17 (broad s,
/W/*5§8N+'(‘I%] ne doublet, 2 H); 7.68 (fine d, 1H);
416420(m 4 H; 3.94 (br s, 2 H; 1.23 (t, 3H).
I nt ey nedi ate 66 , 1-di net hyl ethyl

Inteymedia 5-di chi or ophenyl ) met hyl i r 2- (et h K oxyﬂ 2- 0x0e
MMMMM&MYW] naphthalenyl)methyl]-2-0xo-3-

pyrrofidinyds i iafiuofog Heriv)ubpipehidmgchridoxylate (Emantnserix y | at
Nake (Phiad wadi dtidedrtd exsolitionasfiinterrdediste 255d|4ﬂrengw)y1hd4y ®MF (5.0 mL) at

OOCS‘;T]%? h [%gglt 8%@%%' 'Pd)e r)eggw%;; ﬁﬁ{tlgrg st%regi é% 0(9 éor 30g5mnutes
theWatetmedidei21 (BOdhg)E'\tvhs/hcﬂdenﬁhe cac(idr Biixtdre was heatddeat 40°C for 2 h
andtth as{%&;{g:ﬂ {j B\Ptgdae the ac‘rfluerougi rphé/s(:"enwas \c/:vg neoc\ﬁjth }E\Ebﬁ{ &,r x 30 mL), the

collected organic extracts were washed with brine and dried, concentrated in vacuo, and

purified by flash chromatography (CH/AcCOEt from 9:1 to 7:3) to give the title compound

(52 mg) as a white foam.
HPLC(LC/MS -ES /+):tr = 6.43 min
MS (ES/+): m/z=568 [M+Na]"
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condenser . The m xture was stirred at 20 - 25 C for
about mnutes to obtain a welldispersed slurry and
w0 b@s/okssat ed to 55 3 C over - 30 minutes and SPCT/ERWOH012772
55 + 3 C for about 2 - 3 hours. The reaction was
cooled to 20 5 C and then K C (5.1g.) and 68Me SO (
-79.) were added under stirring at 20 5 C. Wen
Integraedipte®2 was conpl ete, the reactlon m xture was

1, 1-mlméthyleﬂmlhr ouqh c dki1t[é

‘- ' Ny PTES (AN ehg )h@ﬂgWDMF (5.0 mL) at
180m.) and the TBME Iayer cont ai ni n

0°C wdgnrq'a&rpggm 62%968[73\1 dyrevesilting Mt wag siree 3487 k2D gminutes;

thenﬁ@teﬁmé’d@ﬂerﬂﬁ‘(%%gf%s AR, PiReeactio n*‘mNﬁlré was BBated at 40°C for 2 h
I nternmedi ate 67 5-di chl or ophenyl )

t hy
and then,quenghed with @ﬁhwcbuseguspp%e Sn\Q/GﬁSl’@dMlth AcOE (3 x 30 mL), the
colle’éikétrdr &Jghtgb "é?ﬂé@gg Qverés" )ﬁ%ﬁ@d‘ Wtk }bﬂﬁ? %gh Ednéd S@&riébhtﬁmecpfn vacuo, and
i nt ernedi ate in fer u
PRSI GARIoaAPTY ARG B G A ibhesio? s 4gmpound
(21 M?Légrgwp,ng%arﬁ_educed pressure at <30 C and then
anolﬁglo mé was, added. After further

e
HPLEGHe/MR 151 iR T 8-4dMB75mL, the nixture was cool ed (0 )
MS E%_?ang,@i g8 p+Nd)* sodi um et hoxi de in ethanol (21wt %in

23m ) over 10- 20 min was added under nitrogen,
whil e maintaining the tenperature at 0- 5 . The
Intefrh&didfece3vas stirred for an additional 10- 20 mn at O-
7 _Fe'n_theccllzaUn was cor Iee ] Xt ure was
- DAY - 2 whi | e

Lab i”i t -?%‘F ﬁ:réﬁ&igg_" ged[ %z&:?é The mixture was
. 25- 43 C under
Naléﬁfi#ﬁgf@a%&is%%@%&a 1288 By e ks Jehsi e veraight and
the ﬁ’é)@&fticblflﬁhg \B&QEIfér?@.f lnfeﬁmt@eiaterag ﬁzbngggvam%ﬁﬁad the reactor, then,
I Nl N r e ow m Xt u
THF 4 SO C b Se Gt £hd R OEDs 5 gy In Water (43l Tag [roftifg yasy heated

at 4@PC Qﬂtﬁrhélqmbemm@ aRd thsslutiralfdstireed fof BOXni@VEIen the solution
and stirred for 1-1.5 at 100-106 C. Wen the

n
of Na@t'%w%%%m%?rww%d% fete, the nixture was
The ¢@@dt@d wasoccsmad 80r.iICToRE raqo@ous&ad mazscm@ 00HE) (VB9mbdled and the

60 C until

st B shied oer tape rorkionp gy T Tagh ASHERTGREREL Hog geded and
the phabesdnéparests Te dhanitighbse m&mua@htmgd agded. vollree of 130 mL
ey b Bl So5E R e el Phe Gk RedtE atrfu for
2hr. Then i \g&e coolée dows lalt H rHhdHquedys 2EM NaOHe(Besl nﬂndvatsfwded The

filter cake\l\g ﬁﬁé d wi.th water g ¢ de oil
Phaggsy\velg Faparaied apdKBe ORIRIHC 99k Wam Fe’lfraé ‘i]”hi’acé’g 02 gfude o
The ol @vasi thee ditte aith A dCIzt (gﬁomaﬁam?;dr?tdlea?aﬁaddﬁdfﬁt\ME? €A solid

S , - eno

precfpétﬁ‘t?fj t°§"’§ﬁ(é’%&'—?—°—%ﬁﬂ?§£p47 (t, 1 H, 7.34 (m 2
NMMDM@@SS (bbm)27 .58 (bs! 1HY, 1.26 (d4, 1), 2032, (2H), 898Kt 28), 8447 (d+d,
2H), 366%m 1H), 332 (|$| H? 2'_%8 (d, 1H), 2.68 (d, 1H), 2.65 (m, 2H), 2.58 (m, 1H),
2.36 (m, 1H), 1.69 (m, 1H), 1.59 (m, 1H)

Intermediate 64
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3.1 (m 2 H; 2290 (m 2 H; 1.91 (m 2 H. M5 (ES/+):
mz = 437, 435 [M+ ] . Internediate 8

W® 2005019600 chl or ophenvDret hv PCT/EP2004/012772
-S-fPACMM uorophenvl}"pl peri di ny A hvdroxy -

muﬁ_iﬂl__ﬂWMropanol at roomerature Aftergs min
To Lol AL PERSHRRU S0l NE allaxhi & MEBIGOPL fllolt 8 dor@Re-y)-4-(4-

fluommérwl)’rde‘eﬂim@hyl lester éPrgas et)uum M:FeGSdW %ﬁ Eélcdﬂﬁb(%ﬁﬁ%;aimﬁ @dded at rt.

was .Sti t t
The JE36ton %\bx‘la‘%ﬁyg %aﬁ {1 f@ 1dO C wr Jg THeS eZaréﬂ?li théljr%gol\?\g Sat rt and
concehirateddo foe the § Mﬂm&m@nas efiet Aol e. Sodl um

T

2H),18.49 (bhe, 26953 dRi(lonf Rie)l 21d7t (8, BH)HZI07(tn, BH), . &8@mc2|'§t1-68é&;|9H)-
for 30 mn. Ethyl acetate (50 nL) was added and the
m xture was basified with NaOH (25 w % to pH = 13.

Intefihediate)®di c | ayer was separated and then washed with
L of br| ne. The orgam C Iayer was, cqncentrated under

Ethyld\i srenhenyl): alvelnate.  hydroghlonide-ss
= Pin sopuniS g, i a s

To woluﬁw} qﬁwcatfd@wybﬁﬂeﬁ H)édrﬁpb!?flﬂee(
skregﬂibi)%g \Mfrﬁ§|$hblﬁ\§bri Pedhdridall sretdth@rrdbmeiet,| and addition funnel,

as an off-white solid. H NWVR
3,5- @ppln’gob?enzhg qhigride ﬁ)@ ay.ag f(lgthy@n}q)e (30. ‘g-,ml tweré qqaed at 20-25 °C,

man'(z\ltspwlng(&aod's_stirnr% 1@? deéacf@n %gs tl%erﬂ)-eatéd %7re(‘lgx (éé HB °C§ uﬁ@er stirring
for 3d-60 HiR8Naen rdadtipn vasld®niiete, afleerphrg t(onan °(_3_ m rezmgon mixture

wasltjie(eéi) gncml];ehf;%ﬁdéggﬁseﬁgg dl[‘l%&ﬂ}] t(JIuc-éneI %8 fnﬂ?%?é Qﬁc? tr%gtoluene rinses were
comb&e@reﬂqd( egerfcbutbaiteﬁheﬂgdn) “Thistsdltitjdn- Waspweshrdddwitfv water and then cooled

to aBplétC%ac q n? EX rg\%ﬁ%;%glgpeégﬁiﬂi)% m?%g ﬁ?w@% tIQélrgaAde‘Ha&opWIse over

abohﬁmﬁﬁlﬁé%%ﬂro@@ Tﬁwﬁmmanmdﬁtmmwr a(bbumso 90 minutes.
a 37% f ornmal dehyde sol uti on

Theawita praciaialener Sriedeatheinaes i bliede dp ERREATTEEM ether, and
drie§ &¥ubs %bmrfb‘"e‘r Jaduut?todBbtaika@ise ﬁ@%p@uﬁw&&@ g).t he

reactio was heated to about 100 for 4-12
H KMR DMS0es)t Higpprapd0.i1drbmas < AMyNet2E)X,7.71 (finasdatibist.edi H); 7.68
(fing 8 TIO0M6EN @pﬁww 204 NRCEIHYM. 23 (1 B18). pH i s ~9. was
ded’sl o | owed by ethyl acetate (20m). The
Int org%m cg!gayers were separed and after evaporation of
nt the title conpound was obt ained .1g as a
1tan é:olqcred solid. AnI 3

el etV 4ol { AL rENS Pne <
1-[(medByloxy)carhany] &pxggg y!}ﬂ( ﬂ gr,uphenvl) 1-g|per|d|necaroxvlate

Piperidinecarboxylic acid, 4-(2,2-dimethyl-4,6 dioxo-1,3-dioxan-5-yl)-4~(4-fluorophenyl)-1,1-
dimethyl ester (26.8 g) ) and intermediate 65 (18.4 g) were added to dimethylformamide
(148 ml) in necked flask, equipped with air-driven mechanical stirrer, thermometer, and
condenser . The mixture was stirred at 20 — 25 °C for about 15 minutes to obtain a well-
dispersed slurry and then heated to 55 + 3 °C over 15 - 30 minutes and stirred at 55 + 3°C
for about 2 - 3 hours. The reaction was cooled to 20 + 5 °C.and then K;COj; (5.19.) and
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(d, 1H, 4.29 (d, H, 3.68 (s, 1H), 3.19 (dd, 1H,

2.92 (t, 1H), 2.73 (d, 1H), 2.61 (m H, 2.58 (m 1H),
wQ@2®3/049%p0 1H), 2.47 (m 1H), 2.33 (t, 1H) 2. 10p¢HEPZDbBY/Q12772

1.98 (s, 3H), 1.92 (t, 1 H, 1.69 (t, 1H). 70Exanple 1

I 0
Sl (13783 R AR o ) 2205 50 e gecion s sopelte, e
reactior2iipyureotas mtemeréthmgfo@ﬁhﬁe ami th@tc@htee\@a%w@slm with tept- butyl methyl
etherg%%\gféméwhe) B v@é%%‘gsréﬁq/vﬁ 0% QJq?Ebtﬁ“KM@@h lvestinland then

ro en at nosphere
with wedet (1@ﬂmh) m“dr@ev\"é&Mé\ﬂaWr @o@falmrm vaSder, ot He litlescompound) was

S ( slowy added to an
collecgeaa 21 g %ﬁ%oﬁﬂh@ﬁgr %“x‘%ﬂq“sm ution, previously

Massgqgéce@ntmy\jg*pea'hg organi ¢ phase was separated and the
basi ¢ aqueous solution was extracted with DCM (40 m);
the coll ected organic phases were dried and

Interm@&Higeigat ed in vacuo to give the crude conpound (0.17

g) as a yellow oil, which was purified by flash
1-[(3,6hdmmmhanWméwu =3[ 464 D6 diokie D) Ar pipe BEIn§l1124-7: 3)
rrdltd' ledR) aydrddhio tind (104 ng) as a white solid.

DCM MeOH 9:1 , Rf=0.15 (detection with
A somti'drnydf iimejmedidB 6EHBE.4Pg) ¢h (erpbytyl7 n@thyl caiher2(BME;,. 380 ml) was

concéwtz[%tleg‘)t’o %,I_'b‘ll% n%]rt}g%wd'rg \9%[?_55 (Lgnhgé\:%%cgﬂ&?eés res%ﬁ)%o °C and then

etharidit) (51D. 128 Was adédd. MStef ESther: comteniration|tvkad] 475%t ﬁgomgture was

cooef, B 511 Bk B ) P e 2 v -

20 (il 5%g3} actdedhmc@egnﬁrcpganhevmmanalotalmmmélﬁﬁ terpperateme gt 0-5 °C. The
. wat er 2.

mlxtu-flﬁ e\%ﬁ% )(a%ﬁrieg Lf)\%ga'ﬁh ecli;% ﬁeﬁgl (1%—8& qunﬁqegn%qésf’légz A d eth@dég/%f#zatlon was

comleéte,ah@I ntiktere whe asilifieti with oF HE1I (C5Q 18Kig) a ipH efat-8mwhile graintaining

o B AL 2500 15O o GRS 0 o st o 25-

43 Gy ndeerezitded pmssmfe dOter afidiqgHwater (350el)the Mikterewegs re-concentrated

to casgigrgﬁguﬁq/e? l%t&ioo I%Zrtg ggétl?fhl i Soﬁcl%ﬂ?%%ﬁerp@l Ja{é%ﬁded maintaining

the te:dqmdatamjbelbw 36 &@uerwa/\matu;e iwaschpaterd 12 A8t pver ca 30 min and

stlrrefiﬁtfé)r &0 Lj:fa}oi:oﬁal g@—ﬁ@l ﬁd ltS ngﬁ%lt %B&ér &(_)Jt45 %nweéhd stirred for

1-1, 5%%)1(EH-0106 HE. f Iheer th@a@aeélmwarhoam_tmf iscyapmicte, e mixture was
coolg J“% LI &5 NEF 828 ln% ':T?lﬁ (;’ogﬁbsﬁv@é ddfed a@lﬁaﬁo °C until the
Fea unt il 6 .

@tGF “an concentrate Wat er was
mnxtmddbebdn?es{ia)clanaoluhen r ddtet conlingde S1-gdr e yeycafp mn@@nd seeds of
0 )G to} :
e Y5O Bl B a5 25 2 0 o0 i and e
cooled to 20 °C over and stirred at 20 °C overnight. The resulting slurry was filtered and the

filter cake was washed with water (85 ml). After drying the wet cake under vacuum for 4-6 h

at ca. 50 °C the title compound (54 g) was obtained as an off-white solid.

H NMR (DMSO-dg): 8 (ppm) 11.62 (s, 1 H, O-H enol form); 8.86 (s, 2 H, NHy); 7.47 (t, 1
H), 7.34 (m, 2 H); 7.15 (d, 2 H), 7.11 (m, 2 H); 4.42 (s, 2 H); 3.84 (s, 2 H); 3.25 (m, 2 H);
3.11 (m, 2 H); 2.90 (m, 2 H); 1.91 (m, 2 H).

MS (ES/+): m/z = 437, 435 [M + 1]".

Intermediate 68
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TFA (30L) was added and the solution was heated to 55

C (internal tenperature) and nonitored via HPLC. After
WG koosheepeacti on m xture was cooled to 10 C, DEM/ERBOLH12772

and 71lnet hanol (75L) were successively added and the

reactlon mxture vvals cool ed to C A sol utlon of h5 M

pyrididinonenti | p 12 13 . The phases wer e separ ated and
t he aqueous | ayer was extracted with DCM (45L). The
conbi ned organic |ayers were washed with water (15L),
the collected organic | ayer was concentrated under

smmg Bgmh 4Ade (Moligng 2 WaSadbied &k striel sRlfdNCo(iAidhediale$7 (3.30 g) in

. The solution is concentrated to 6CL under
50 nylp of dnprenanghatcogmdemperatirg o AEEr 918 at wordempsealys., the gixture was

cooléa(w@ W End teplwabr (f@trﬂ[_) was QWadHééPWe#QO r{‘ﬁhfberlod while keeping

mxture is agltate overnlgt solid

ed
the famaPqiature heloMe2dvien Hie ahdereRiptied: [ ot abfﬁoﬁ? F?mperat“re and

thergsicgﬁrlﬁ%&?rtﬁdﬁi@et(%é’ e G?/V%Oé\ﬂ&d W@@Q}as 8tirfld0) 4.5 h at room
m

08
temgfer@‘gjrﬁp §pg§1m tquq))hydgldgé1 g:gmgé gnd ypﬁer (120 rnf,) ye@)a%jﬁﬁqa(\ﬁqmlxture was

sﬂrré(ﬂ")f@r 2 hoatPBB( BMp e?é'thlre ThQ%lﬁﬂaF@ (/vms aeldlfic@ a6 HEI to pH = 1 and
5-Di ch] ohen zsgthvn 4-f | uor opheny
d

St'”ﬁﬁ’ 5&3?’&%‘0 -t 'EF?tﬁ 'Z‘I-I})Waﬁcﬁdde -YKetheyd ?II"Yf’%Sl Resified with

NaoTHp (25 UBPRNSH eM DN TIexaigahR | e(rmsr&baiatbodéryd ﬁtemaeﬂecﬁwuth 17 mL
at O C, .hydrogen chlori 1Mso|ut|on|n

Et 20 -
of bg ol e%% %ef vgﬁ%mcg@tratpﬁél p%rsrgpy§q¢gprpﬁ$l.g§ to leave an oily solid.

Eth)ﬂté‘d@‘ﬁilél(g() MEP walsl adRA ahd thd Phixthhe WaBUieSsoncbitBfled under reduced
| vent seva orated under a Nitrogen flux and the

pres@qu@ﬁ‘f[% i 8s ?ﬂo Haritgselig. i) to

L %E%ﬁﬁg'ﬁ%,@; e Ty ié [

H); %QS(QPA)H) 8132(b£t 3H) 2ﬁ14(d,|—1)H)2 78 (d, 2H) 2. 3
- @ z=19 [MHCl +H . Exanple 3
MS igﬁ/ %WZD%?%%WeEﬁI)HEt hvn- 3-r4-(4-fl uorophenyl) - 1-
rrethyl-4 pi peridinv -1,5- P dihydro-2A7-pyrrol-2-one
Intepetiate 89To a sol uti on of exanple 1 (16.1 g) in CH3CN
1-1(4,8QfichlorosHémYimdtRYITBLIAS AR rophetBAeT-nidih i -4biberidmyl]-4-
hvd 24, iofi ting mxture was stirred at r.t for 15
BH(OAc) (12.2 g) was added portionw se
(exotherm c reaction observed). The reaction mxture

was stirred at r.t. for 1 h, then it was quenched wth
InteroediateHS 55 43.ta) was hipdedifénma Baskemipredsuith linrbag,4empengiure probe,

and CoRGN MR STIRRRAIR AR at B878:E3HAMBMRR <diith 88.74mi) were added

and stirred at room temperature for about 5 minutes. 88% formic acid ( 12 ml) was added

slowly to the reaction which was heated to about 100°C for 4-12 hours. Once the reaction
was completed, it was cooled to room temperature and 1M NaOH until the pH is ~9. was
added slowly followed by ethyl acetate (20ml). The organic layers were separed and after
evaporation of the solvent the title compound was obtained 1.1g as a tan colored solid.

Analytical: mass spec. (m + H ) =451.2

NMR: H' DMSO-ds 400MHz: 7.48 (m, 3H), 7.25 (m, 2H), 7.08 (t, 2H), 4.87 (d, 1H), 4.42
(d, 1H), 4.29 (d, 1H), 3.68 (s, 1H), 3.19 (dd, 1H), 2.92 (t, 1H), 2.73 (d, 1H), 2.61 (m, 1H),
2.58 (m, 1H), 2.53 (m, 1H), 2.47 (m, 1H), 2.33 (t, 1H), 2.10 (d, 1H), 1.98 (s, 3H), 1.92 (t,
1H), 1.69 (i, 1H).
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wi th further agueous 5% sodi um hydrogen car bonate
solution (200 nL) and extracted with DCM (3 x 200 nli).
wab@soglebect ed or gani ¢ phases were dried, concRCI/ER10e4012772
in vacuo to give a crude white foam (16.5 g) which was
purified by flash chromat ography (Biotage 72Fl ash 75L,
DCM, then DCM MeOH from 95:5 to 8:2). The title
conmpound (12.7 g) was obtained as a white solid.
Exampled: poM MeOH 9:1, Rf = 0.41 (detection with
1-[(3\5+igidoiraphenNIVReth@IDA-[4)(4-ftu drophenyl) -3 i elitlin@HN ; 5-dih@dro-2H-
pyridi-2-oid ; 6.98 (t, 2H); 6.96 (m 2H); 6.76 (bt, 1H);
Met > %(s 2H); 3.76 (dd, 2H); 2.70 - 2.25 (bm 8H);
(s, 3H). M5 (ES/+): mz=433 [M+tH . Method B
Th| onyI chloride (0.67 m) was added to a cool ed

To isietmediate §G((022y), TEAGHF ML v@)s afdedianb Itioy ssTeiionamss Iﬁébﬁ)ed at 60°C
such a rate to maint

et N atireForbir S prihe oPenS b fisliins pipogaral trpuo, the

resitges dissolveddinaDCM 80 dnLﬁ afdf slow/Oadddalte ainadguedus 2.5M sodium
sol uti interpedi ate 69 (2.0 g) i.n dichl oronet hane

hydioxige e quas PEGVIRKISY CRARSHIonRS] QntTélen?rﬁ@mt: REase Wae sgpa/ated and the

bas&:@lﬁ{aéodé‘lQBIu@oﬁ:wa'Ef'k@(trfa@titklI Witf G| (46 infLy; W@%dll@&@d organic phases
rmed to room tenperaturé in

d and
werd tied S GipaWaleocy iAgugioaive f@smc@m@uua %.ih ps a yellow o,
whichoway surEfigdotsy ﬂ&&%hr@rﬂa@@ﬁ&p‘WQDéﬂM knéh b@bWMeoﬁh?om 95:5 to 7:3) to

reaction was d wth water (20 m ). The m xture
givefagd —éﬁeﬂlﬂ@%—'ﬁ@%gé’ﬁéraétae‘ﬂ hiter3plidhe  di chl or onet hane

T.I.d: W/MH@dﬂ-@ﬁ%(@&bm \Mm ﬁuahmmay e aqueous

él on. The m xture or 30 m nutes and
NI (LR ot et o 2H5 o (Lrhg &%ﬂ* HpRETdmH 6.68 (1, 1H)
44@@@%@5@@ .tznq) @rwsm)t@s@f(ﬁqom gr%s ggbnpogn%

MS (%S/” FUZ—%1(99EM*64]89 (m 4H) 6 71 (s ., 4.39 (s, 2H)),
3.71 (s, 2H), 2.52-2.28 (br, n),221(s 3H). 66 Ms:
M1l 433 Exanple 4 1 -r(3. 5-Di chl or ophenyl ) met hv

Metho@ & 4- (4-f | uoropheny - -nethyl-4-piperidiny - ,5-

di hvdr o- 2H pyrrol - 2-one hydrochl oride To a suspensi on

A migfuresaNRIc f31 3 kg) ih PO8L &F vebt¥r \E&@er(e%%em%ht%Bd therr was filtered.
or |

(IM solution in

'”tefa%g@geg 3%@ \RKGe is ph%rgﬁégmth@ RRAateH direns ddfe hidilon wm (22 5L) and
K20§®4 oroed &4, 1. :‘;“5@2 Werd abded. f’r% rh&tu‘r“@ﬁ/aI; 'hleét%H %@4ﬂ née\r;a\\nné stirred for

Nitr n ere on a h filter and

ES??@%J eGOAe i Ch NG Ry (t1ﬁngelﬁtVéaff@r (188 ) wes apggd dropwise during

5hrsd1rh@dsalcﬂoﬁmﬁe&@o@nfé@w t3nd ®BA 68L of H,0 Jr@radaecr @(]Sw by the
it ound was obtained as a white s

addl{’km;\of‘(%gf Clo. f} h@w%yregwgs;st(rbed Qyamight. 51 (bs, 1H);
The phadesafe skphiatdd. 3Beh dh55RY)of funcliBndliBed silica gel (Thiol-3) were added
and the mixture was stirred for 2hr under reflux. Once the mixture is cooled down to r.t.
Then the solution is filtrated slowly through a CUNO filter (R55S) and the filter washed
with 45L of CH2CI2.
All the organics were collected and transfer to a clean reactor and concentrated until
67.5L. Water was then added (7.5L) and the reaction was vigorously stirred under N, and
TFA (30L) was added in one portion. The reaction is stirred at 20°C for 30 min. Further
TFA (30L) was added and the solution was heated to 55°C (internal temperature) and
monitored via HPLC. After 5h the reaction mixture was cooled to 10°C, DCM (150L) and
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2H); 7.15 (t, 2H); 4.51 (s, 2H); 4.01 (s, 2H); 3.55 -

3.3 (m 2H); 3.04 (bd, 1H); 2.96 (bdd, 1H); 2.76 (d,
wW@khos/odebd - 2.3 (m 2H); 2.13 (bt, 2H). M ( BRIHEP2004/012772

m z=433 [MHCl +H . Exanple 5 731 -(3,5-Di chl orophenv

- o . N ) _dih )
ety 7 bk i AR ORD0NA o BBCLSH R, B bt e,
solutioitl ebl5t\/baq.nNa@HadasaaddéiﬂfIﬁeﬂnfaitﬁwgg)Ahfeam?mhaiéuneit t:eﬂmw eg\’/@gsuntil pH
120 T et UrEleralecr o, e aqfechf il oo Kwin oow
(45L7hd&@he rapdwbindtlisrgabicdayess wees wdshad with wiaten (TELY) thedtollected organic

oo B AR R PSR YRR HIORD 120 v

addek phneaseldtion sconasntdatea tb @01ldundervanduratae85ithandathen cooled down

o 195 SeB AL HEI00 3 S0 RUAT AR AT, v g ot

overnightyi Tlee tslobid tis tfilteredoanb pot in( thed dery at Ao widelr evatoadm to obtain

4 1, RF=0. 9 (detecti ith
835%5%%%%%&%@%00 ). d (épﬁj %7 37 (dd. 2H): 7.27
NMR @MBID): & (S8mY A47 D (171194 7(35 ppthildd, ©Hi27.08 ppit i, 5P1,4046 ppm
: N PR ; : 44
e 30 g (e e S Fo P
m z=433 [M+rH] . Exanple 6
Examplg 3 S) - 1- (3- Chl or 0- 1- napht hal enyl ) et hvn- 3-r4- (4-f | uor

1-[(Wlo}oﬂhéﬁvmﬁﬁétﬁvm-[ﬁmﬁrudﬂbbﬂdﬂﬂ)—li’-ﬁ‘!ﬂdﬂmlﬁ%d,%'-dlﬁﬁdro-ZH-
pyrrofA die IydrolRforifdded to internediate t5 .1 g) an

T 0.Stih . ,
1o & BRgBHEE St Y8l s k] 1022 rygpggn cniore

(1M Bhlettion Xt lrt2Owa39 st) masdcadded @cpviise, théSebultindf thivk $usbsnsion was

.t 1, Xt led to r.t. and concentrate
stingd Syt fr Ta s Bentvepbriar suap iabemaat sqVipeen reagnd the
solidaegidpe uiadiriturhied am paste 8o (S x AMhEPEI dbtaiR Yt @id é8npound (16 mg) as
solution previously cooled to O C. The organic Tayer
a whitg 0 ‘ifpar ated then was dried and concentrated in vacuo
NMR Q. IDMB®: b pprélyi8. 50N bs NoMRy st IHRY By (dd, 281y, 7.2 - 7.16 (m, 5H);
M cﬁjrgmrgat cc)nr agﬁﬂ;/ )échlelh(ltheﬁPDCM F\BEO—Ffrom(95:@¢§bto 8: 2)6 (m, 5H)
4515 - 4ie. 2% P ZoRDdhAFIce G4 6 gH)eds &mvdtit o f oam
MS (HR Mi(;p;p-“) 7.89 (d, H; 7.82 (d, 1H); 7.77
(d, )g.ﬁ)pl,g}gogél l(-It, H,; 7.48 (d, 1H); 7.37 (td, 1H);
7.34 (dd, 2H); 7.02 (t, 2H): 6.59 (s, H): 6.09 (q.
Exarhle 33. 8 (dd, 1H); 3.06 (dd, 1H): 3.05-2.85 (bm 4H);

1-[(Z5-PReHI 'ﬁ@@ﬁ#ﬁ%ﬁeﬁﬁ)@%&ﬂli4-§ip%?‘-dfn‘§m-1,5-

dihydro-2H-pyrrol-2-o
Method A

To a solution of example 1 (16.1 g) in CH3CN (200 mL) 37% wt formaldehyde in water
(6.5 mL) was added, the resulting mixture was stirred at r.t. for 15 minutes then
NaBH(OAc)s (12.2 g) was added portionwise (exothermic reaction observed). The
reaction mixture was stirred at r.t. for 1 h, then it was quenched with aqueous 5% sodium
hydrogen carbonate solution (40 ml), CH3CN was evaporated and the residue was diluted
with further aqueous 5% sodium hydrogen carbonate solution (200 mL) and extracted with
DCM (3 x 200 mL). The collected organic phases were dried, concentrated in vacuo to
give a crude white foam (16.5 g) which was purified by flash chromatography (Biotage
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Exanple 7 1 -f(3-Chloro-1-naphthal en yl)nethv
-3-r4-(4-fluorophenyl)-4-piperidinv - ,5-di hydro-

WQkbopwa9s00 - 2- one TFA (10 nlL) was added to i nt ePCEEPEDE012772
53 (210 ng) at 0 C and the mixture was allowed to stir

Flasf abg D e RO, gt B i ol o Bopladifly (127 o) wes

obtaivasl td whitelsalld. 60C for 2 h. After thls time the

00 r.t. .and concentrated in
T et b {520 ool e BEN: ca v t b oow
NMHI(@DQQ)JBe(@pm)V@SaﬁﬂdaﬂHPC/@ @. ﬁM 60di Tguqu)wgwhdm) 6.76 (bt, 1H);
sol uti on Irevl o organi c Iayer

440D R BB 220 20 L0 A 3B and

MS (EB’I'G)?Mlﬁﬂw%M#H]VaCUO to give a residue which was
puri fied by flash chromatography (elution: DCM then

Methoy/BVeOH from 95:5 to 70:30) to give the title
conmpound (140 ng) as a white solid. T.l.c: DCM MeCH

Thicky2 chiBfide= (0.698m{)date Ctddaad Wot A dboidaly 8slutisn (apByBifmetelyl -5°C) of

dlch?prqgetilgﬁgjlﬂ;) ?n})( %gd %myrﬂz@e77(4y(8§3rr%)gboat %4 a(7 (rjazg }_%)d maintain the

tempgétaiurd Ider(than 2HC. Bhé feduftinglddiutioh. Was 6Bred Bl arodin835 °C for 10

minti}%g @E%/@ﬁol&lmgrggfglggr@wﬁje _gg %8%% dé:mo;ror%ét%gné ?% m?)'.:?/és slowly

addéd h{a%téuﬂnr(gél tiﬁbuemp;@meél lowér phare0i . MHe aes@mgzsoﬁmdh hvas then

stirrgcgz%_nél\ﬁ Cij l >mst %%Lren{nesﬁ.él thal ne%?}ég (ra“ t;ll‘l‘%$ at room
tempPergiudd dnﬂilfbﬁnmleté lﬂdSre apest st dduemat 0. OSHduF The Bedetib®vas quenched

i ) R A 8 hemeA L AR o v
wasﬁﬂid@d 2506 otastiunfhmonatel qudol® sblvioml Rid rfixtivaswaD slirest for 30

and ce trat d,i acuo. The crude thus
mingie B BT SrdlR A SAPAIER, TRATEHEC BB He g eaated to dryness
to afiepdeng sitid. cﬁihﬂumddta@ &y dn gxboe 159l uH-KMRP I7634-p.a8 (s, 2H), 7.16 (s,

C to 0,C. e _of,.gani ayeyr S, S r , i e
1H), fﬁgég%gdm 'S pﬁg? dSq gé’%cd?n%‘%ats\g@ qsnsegga,u%ze_ ?383{3%‘ ae-21 (s,
3H).rassi due which was purified by flash chromatography
elution: DCM then DCM MeOH from 9:1 to 7:3) to glve
MS:tMiel 433 | e conpound (70 ng) as a white solid. T.1I.
DCM MeCH 8:2, Rf = 0.06 (detection with nlnhydrlne)
Exahi¥re 4 CDCl ) d (ppn) 8. 18 (s, 1H); 8.02 (d, 1H); 7.89

1- :.:_ |--4 (rtdhl'-rr?“ﬁ-il Il-1.5-

dihysirp-2Hapyyrol- ._._,.,. lokide bm 4 m H)' 2 27

To q gyﬁpegﬂpn W@X@%}ay (1%729)42@1{ ﬁ@@ (2005;(@,@”@; £°@©, hydrogen chloride
(1M solution in Et20 - 26 mL) was added dropwise, the resulting thick suspension was
stirred at 0°C for 1 h, then it was filtered under a Nitrogen atmosphere on a Gooch filter
and washed with Et20 (2 x 100 mL) and with pentane (3 x 100 mL), then dried in vacuo at
40°C for 3 h and at r.t. for 14 h. The title compound (11.2 g) was obtained as a white solid.
NMR (dg-DMSO): & (ppm) 9.97 (b, 1H); 7.51 (bs, 1H); 7.40 (s, 1H); 7.36 (dd, 2H); 7.16 (d,
2H); 7.15 (t, 2H); 4.51 (s, 2H); 4.01 (s, 2H); 3.55 - 3.3 (m, 2H); 3.04 (bd, 1H); 2.96 (bdd,
1H); 2.76 (d, 3H); 2.55 - 2.3 (m, 2H); 2.13 (bt, 2H).

MS (ES/+): m/z=433 [M-HCI+H]".

Example 5
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1-H - (3, 5-D chl orophenyl ) et hv
-3-f4-(4-fl uorophenyl)-4-piperidinv -

WO 2008/0k0600 0- 2Hpyrrol - 2-one (Chai n Enantioner PQT/EP2084/012772
suspension of internediate 31 (0.9 g) in THF (20 m )

and wat er 5 1) osm umtetraOX| de 4% wt sol utlon_ln
3. 5o loro e 1344 -fluprophenyl)rd=pipetidinyl dihydro-2H-

pvrrbl-zaonéQChélnfErdutumtIeN\hl ch it becarre dark, then NaI @)
TFA((0.84nig)wasasided de dniendedibte S @0 Sdn) aredibeinoirtund wasakowed to stir

o ol 5 Pl St Do Ao, et B8 i v
The @r@l@rthas bistgieed wass diluted \Aathd:)@mmehpwtae@mto mnvaqueous ZNesodium
s B8 ) b5 L T AN LT A6 Thcr v
dried ﬁdAcﬁmenﬁatéd fet estuooto wjiteh erlrahyub i wigizh amas NBirified by flash
+) . =57 [ .
chrofgrary| (A% Bof DR WEOkT rRr S § 52019 b8 Y de pomoound
(. 0%1@) dsheewhitedoame was al IX;)lev?g to S:ﬁ:l r afj t600 f: Ioraﬁdh.
Tle &@@Nﬁe@ﬁ%é gﬁo ggu‘;c?ete‘;ﬁﬁg"% %hy%ﬁh "obt ai hed was
NMHH(%I?M??SWM)| 'ﬁ:mir\/l(amdzrrp)oiwzegm, nt—lgo?m fj @EDLB 02 g, EYieUra (s, 1H);
s AQFCIR 5 9 HAL SIS Yo ROUEH 48 B o .21 1.5

(d, 3¢-pncentrat ed in vacuo to give a residue which was

[ | ash chromat ography (DCM then DCM MeCOH
MS% §'§'§%¥$h§ﬁg) to give the title conpound (0.065 Q)

as a white foam T.l.c: DCM MeOH 9:1, Rf=0.39

(detection with ninhydrine). NMR (CDCl ): d (ppm 7.37
Example 6 2H); 7.27 (m H); 7.06 (d, 2H); 7.04 (t, 2H);
1-[(15)A12(3¢Ghlo ; @bal 33[48@-flutrtophehyl

: - 11,5
dlhg%'-zﬁl-grélfﬁ-om ; 2.62 (m 2H); 2.27 (m 2H); 1.56 (d,
TFA Lff 2| b drétiiae [ bl128 g&éﬂﬁ%@nﬂ;@ure was allowed to stir at

I
r.t. fpc g ,rqm(tgrs f{ﬁ%%ﬁgé\?ﬁp%r%g(g%gﬂ 3{%@, Hﬁé was added. The mixture was

stirréld Bysbeetartt Py rﬂte@thi?ﬂﬁnér mean&ﬂﬁémlcgﬂleﬁfto r.t. and concentrated in
i nternmediate 32 (0.32 in THE b and wat er
Vacqﬁ)Thssqw%ﬁhP%PPta?dQ%éva&% Witedswith D ai“ﬂ RpsFect '”(‘?Laﬁt ueous 2M

diMRShRIAGESE sdi Dﬁ)dlpﬁé\ﬂé@s Solgdl ith r®@d. ather orhanit QhyetSwas separated
S0 Im nut es t?]en SWQ was added |‘g { P

or {
theny was ﬁ@%ﬁ%@n%ﬁonﬁeﬂfr@t%i Waga%'f).tia Qe areydy h?ﬂ Viaehpur%eg by flash

chroMdi&grapiyl AN MBeii DEMYMEOH Freh %Bhto\/\abﬂo @ the titte compound
extracted with ACOEt. The organic layer was dried and

(0.0¢38L254 WhERPa™ vacuo. The residue was purified by
NMI—’Q'(@legf%r(Bﬁ‘ﬁS‘?%aﬁﬁm—ﬂ)%é\%@aH)&?W@ 1H§ég/571 %)Eﬂaﬁd 48 (d, TH);

tions wt

7.37clil, ki 63 Gk BHYI ARG d 2659 (5. BEDTH-AR(A. g VB8 (e ) 3.06 (dd,

t f
W A O T P S
MS &%+ e zTFA4R ]was aIIovved to stir at 60 C for 2 h.

After this tine the m xture was

Example 7
1-[(3-Chloro-1-naphthalenyl)methyl]-3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-dihydro-
2H-pyrrol-2-one

TFA (10 mL) was added to intermediate 53 (210 mg) at 0°C and the mixture was allowed

to stir at 0°C for 15 minutes. TFA was evaporated and then added again to reach the

original volume. The mixture was stirred at 60°C for 2 h. After this time the mixture was
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cooled to r.t. and concentrated in vacuo. The crude
t hus obtained was diluted with DCM and poured into an

W@ ouwsouso®M sodi um hydr oxi de sol ution previ ousPgT/EPWDE02772
to OC. The organic |ayer was separated then was dried

cool?gq%gw&ﬁ;@sorngg vﬁ?ﬂ‘gg 4{ %UL?O EF%legcirN@eD;ug'\iﬂgbgd g/gggﬁbjtggﬁth DCM
and(nm(q;ttniq)ﬁn \Baueous ﬂrﬁ}\dmopl@)n hraxige eolution previously cooled to 0°C.
The?o§§ar1n4<§ ér \{%é: Qéﬁirgg@?)le HV%& 6h Igédlf.lm su Idphate and concentrgted in vacuo to

uoro
gived jah yieRi@He Mhish rwsas Zitmﬁléd(imaﬁ%hEnmq)mMﬁphw (slution: DCM, then

DC'?@)}é%H ﬁem(gﬁe@ﬁﬁ%’?é tr% QEI\%E %éé% c%glplggﬁﬁocg, ébéﬁg)ﬁ%s) whitd S olid.

Tl é%@MfMer@' 2 tRfr=e0-A8 {defectionemthreninhydrinef.or 15 mi nut es

ATERGTERBRHEN (0121 R eshyPddate, I8 1H8LYRR 7o .

7. 3aq(mlneﬁe;d7 25 (h W) 8.99 GH2BN @\.ﬁet (@VHboHA (S, 201); 8.88 (bs, 2H); 2.95

I wat er and extracted with DCM

(bm’T g’ c?l(ect e'ﬂ oérjégszﬂm%émépH ases were dried, concentrated
MS (ESAriene=435 [+ .a crude that was puri fied by flash
chr omat ogr aphy (DCM then DCM MeOH from 98:2 to 9:1)

to give the title conpound (0.177 g) as a white solid.

Exarple 8: DCMI\/EC]—I 85:15, Rf=0.54 (detection wth
4-({S AV ERb i eHdinyl- -04(%72£3de ﬁ¥§WO?1%n}ethvl)-2-

na hﬂ'lja:R. echﬁb ir

-

ethvn-3-14-(4 fI uoro henvn 1- met hyl -
TFAp(’l @ah)dvasﬁqdeﬂ tgﬂ@tem@ﬁlgtem @ge m)-azﬂoﬁ@n?ﬁdh%mmur@twamallowed

to sﬁ]f ate(b(WreISGm(rQJtQ@% iR XOaQ &?ﬁ%t{dzaml-ta dﬁ g@édrﬁ%am to reach the

f or mal de 1 n water was a _ _
orlglpgls\(glqmq, hgimidure wassstisiedrat 88°Giforr1.5 h. Afier this time thteomixture was

coolt €8y, N%ﬁh'(c%éntﬁegeé) 4 vgéuov‘@'ﬁ? %ﬁﬂ%dlﬁ ud I?)ﬁtélﬁébc\yvgg Riluted with DCM

m xture was stirred

and poUFRSHEEP 2 B URRE R, SMosBdiNMBsirexide splution peavibusiyecooled to 0°C.
The ro?édn@lﬁ?/é’%sdéébgr%dv‘ﬂﬁ YRESund F]é gﬁ& Sgrhé@n{rgteMacuo to

he collected or gani C ases were

giveagu Easifties WHicka MES3 Pﬁ%‘f’@ﬁ! i h flagh i ehfomeingrenityr deluiibri:nDCM,  then
DCIW/%@P-I fr@m@Wff‘) 79'3 Fe ’éﬁé"’ﬂtle‘%ﬁw%g g?deﬁ’lggﬁs élvsﬁr?’tg SOIﬂ

t
T.lcg ﬁons@oqﬁéztﬁfFé) Q@(ﬁ%@ﬁi@nwhmygyln%)s a white foam

(et [
NMRI&%D@ ) PR ot 502 i (0 £8 G PR g 1hy: 95 (o 1hy
7.41((g, 1 %H)? 337(de7 2H4;, 6.219)({d, 2HB16.67 (s 1HY); 4796;)1(]5 QEDD }%4 ('_()%S 2H); 2.92
40 t, 2 6.67 (bs ;
(bm 4"6 2% %‘%3(%19 %?”fﬁi '.(09 (gl? H: 3. ((30-2. 55 (bm
+) m/524eﬁ£M+Bm) 2.0-1.8 (bm 2H); 2.24 (bm 2H);
.69 (d, 3H). M5 (ES/+): mlz=463 [ M+H] .

Example 9
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4~(4-fluorophenyl)-4-piperidinyl]-1,5-dihydro-2H-

pyrrol-2-one (Chain Enantiomer 2)
To a suspension of intermediate 31 (0.9 g) in THF (20 mL) and water (5 mL) osmium

tetraoxide 4% wt solution in water (1.5 mL) was added. The mixture was stirred at r.t. for 1

h during which it became dark, then NalO, (1.4 g) was added and the brownish reaction

mixture was stirred at r.t. for 14 h. After this time it was diluted with water and extracted

with AcOEt. The organic layer was dried and concentrated in vacuo. The residue was

purified by flash chromatography (CH/AcOEt from 9:1 to 7:3) and the fractions with
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Exanmple 13 1
-f (3-Chl or o- 1- napht hal enyl ) et hyl | - 3-[ 4- (4-f | uor opheny

wo 2003080800y | - 4- pi peridiny - ,5-di hvdr o- 2H pyr reCFRPINE012772
To a solution of exanple 7 (50 ng) in CH CN (2 i)

RGeS TubeSaiad W halyespel VS

werd E@iactdd Bligecin lﬁféVm@étevm g)lltﬂ)adhmﬂ'h‘EFA e@etmlo)nwas addedeand the
red at

mictf2uas, alebied Bigtt 60 Top 2By AltetMinie S Fudli o5 feoled to it
and dbheén@rdted hhvasud Yraotrade sheobbitaired Wwas NHED vadDCM and poured
t t rs .
nto & defeoin AL APHLT e TR soutBS PURIY eplkd B AT ine organic
layelpwas separatyy theasasadried et goagemratddCivl vdche rio é/bé}rﬂue which
wes LR,y as gioimarcpraohy Xelghy K’?@&J#é@\ﬂcéﬁp 5 d9§‘559° o give
the titidebapbuad (0MESg yasrnylaite fuzm. 77NVR ( CDCl 7 48 ( ppm
t,
T-L%%ﬁﬂ/@f@?ﬁ?ﬁn Bz’ﬂéfgt&’ feéég%&ﬂtz r?’ﬁbyg”‘}e)zs (d, 1H); 6.96
NMF% E)?Dcagj) H;s (@prﬁ)87 63 (ch)ZH) 4.2% ((nangHD%esFD(ii QEI)('??; /&TZH);%-.TJ&G(S, 1H);
5400, s By T Ao G WA e ih i B 2 e 1.56
(d, 3Hor elxarrrlJI e 13, (eéagplDle %|4 15handI )16t\r/]vere obt ai ned.
-H - chl or ophen et hv
MS %%r'r)z”?ﬁ:"%?’ﬁwr Blﬂ)heny - -net hyIo 4- %. peridinv - ,5-
di hydr o- 2H pyrrol -2-one (Chain Enantioner 2) Starting
frErqexarrpIe 9 (0.10 g), 0.025 g of the title conpound
btlalned 'II;.I . C: I\/%O—| 85f 15, Rf =0.5

dihviiesi2HaNrrol -8 (M H): 7.08 - 7.06 (m 4H) 6 82 (bs,
To al$)spehsidd of mterirl'é)dlat6332$0-328gﬁ& THE (12 L) shdSwate? (£ mL) osmium

tetra?#@éﬁ%v . lﬁjon IFI ggéq{g? @Li)é/v%s %%de%'._bl'he %letg.lrEeS\/N;g stirred at r.t. for 45
mlnu{és'3~ti@r'li Namg(emag)hmdsaédaew b@'tlcbly wis®- dirft {hé-rebctionopixeny wds stirred
at rtSt a F yth gﬂ‘ﬁrgt}ﬁee@@dl t siéil%t_g ok d&ﬁ%te%gr%[g{tgéc&?d fnﬂg AcOEt. The
orgahict lagercwapdriad anerencdit@teedn vaclio.cTheDfddiddeOna8pulified by flash
chroﬁ@iq%fa%h&d %%Q{Iféov}nn t9h1 {B 9: darnldntﬁ% 'fra'gﬁoésEvSv'{tﬁ)ﬁf=(5].17§ Zﬁg :l)?f=0.63
(CH/ACOEB 1114 detecidruaitio pinaydtine ) lanwebdtly Inading IS (ESI+)vm/z=589 [M+Na]"
were col%c%d to gl\% tllvr%x?ur:euc}cf ul)oyermedla%es (0.068 g) to which TFA (2 mL) was

added and the mixture was allowed to stir at 60°C for 2 h. After this time the mixture was

cooled to r.t. and concentrated in vacuo. The crude thus obtained was diluted with DCM
and poured into an aqueous 2M sodium hydroxide solution previously cooled to 0°C. The
organic layer was separated then was dried and concentrated in vacuo to give the title
compound (0.05 g) as a white foam.

T.l.c.: DCM/MeOH 8:2, Rf=0.77 (detection with ninhydrine).

Example 11
1-[1~(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one (Chain Enantiomer 1)

To a solution of example 5 (0.241g) in CH3CN (14 mL) 37%wt formaldehyde in water

(0.130 mL) was added. The resulting mixture was stirred at r.t. for 15 minutes then
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yl') met hyl ) - 2- napht hal enecarbonitrile Starting from
exanple 8 (0.049 g), 0.039 g of the title conpound

wowrgs/oglsd@i ned. T.1.c: DCM MeOH 8:2 with addi t PONEPf004/042772
of NH4OH, Rf=0.56 (det ection with ninhydrine). NWR

WC)P (g;g?fg?%addgd ih? ae@cigﬁ m')ﬁt{"%wf]%)st'ré?ﬂ Q? %{ gcg 1 h, then it

was(duenaitdd with watef, GHICH waé.c¥8pdratedaid thd.résid(erwal Hilyted with water

and e&g %t %witﬁl or@ Hma qll%é{eﬁsdrgg’r'u—ig phaEsXe%rWér% dlriéd,1 éol_r|10entrated in vacuo

to giv@-a ém@éimdtumsommée@ Ibyﬂﬂashtdmycbmdtog'rquayi(lbm tRen D&M/MeOH from

o840 Y Bl BaR B e een sl By 8 s AR o0 T0 "™

T.l.axl DGgMitdsOld B8EIS, RE-0z54s (wetriatiom with nintgdpihe). (0. 176 g) in
previously cooled to O C under a
MSKF%“ dﬁp %n@lﬁﬁe The m xture was stirred at 0 C
for 15 m nutes, then it was concentrated in vacuo. The
re iq e was triturated with pentane (3 x 1 m ) to
Exa, he title corrpound(O 180 g) as a white solid.
A-[(MBIR : : ywhenwl)-1-methyl-4-
leandiﬁylgm djbyd%-ﬁﬂ-p&hﬁl -2ldiie 7 32 (dd, 2H); 7.2 - 7.1
(m 4H); 5.11 (m 1H); 4.14 - 3.74 (dd, 2H); 3.3 -

To g-s@:ﬁjti&p e§5||)1 Ieﬁjg Oéﬁi 31'1'|)GH§C152(2(IHL) ;f?owt I1’§rr(a’1_i§-{hy?je in water
P

(0. O:I’(Sgnlgjhwgq; @dgjed}a m@ﬁtémg Texthye wes- $tu[:e(d4a‘¢ rt. for 15 minutes then
NaéH{@rAQFBQ'@ﬂL 'd) X\Egtéglﬁhd Hhe 53 action mlxture was shrr%d} 1i for 2 h then it

piper vdro: ot pyrrol -2-one

wasiqpignepsivitivater, wm@@mﬁp@rﬁtqdﬂa tpe resisie s )illlwta@ wnth water
and%‘iﬁS@l 8 Qitd DWI Ul Ete@@g?@r{l@ e%QNé}%%va@\e Witk aqueous std
? y coof ed Po

revi ous |tro en
Na%%whtﬁr\e drlgthesonventmt@d V%240 tp roine atcrtwedhabwaqsunﬂed by flash
[ h
chrdrﬁ‘éésﬂlf'}érﬁﬁhy l@@l?r :tfieg‘r’\gtég/g%%ﬂ?r%gt t@g %efé(%alf(%’glv-g the tltléa compound
(0.02R8) 83 a maite H1AdUNA (0. 024 g) as a white solid. NI\/R
T cé gﬁcﬂmfz@nﬂ ggq 8%@ (o%t}_égtlo(ﬁ%th riqh&ydri%eg)l?( > (1;') 1ZD 92
NMR (GDClaA:,5 (ppm) 7.85 (d, 6H 1.82n(d,5H); 7378(’@1 (d); 7139 €t, 4H) 7-47 (d, TH);

AL T g8 B e 8T o (d B 9 (00 Yoo (o, 1)
3.00-2.85 Gr ottt 2-584lph t3hi] 2.0y1.§ &irhy2H)3 2124 (b(n, 2H); 1.69 (d, 3H).
MS%§§A93&@pﬁmh D-4- (4- fluorophenyl)-4-piperidinv

pyrrol - 2- one

Example 13
1-[(3-Chioro-1-naphthalenyl)methyi]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-
1,5-dihydro-2H-pyrrol-2-one

To a solution of example 7 (50 mg) in CH;CN (2 mL) 37%wt formaldehyde in water (0.020

mL) was added. The resulting mixture was stirred at r.t. for 10 minutes then NaBH(OAc);

(37 mg) was added. The reaction mixture was stirred at r.t. for 1.5 h, then it was quenched
with water, CHzCN was evaporated and the residue was diluted with a 5% aqueous
solution of NaHCO; and extracted with DCM (2 x 10 mL); the organic layers were dried,
concentrated in vacuo to give a crude that was purified by flash chromatography (DCM,
then DCM/MeOH from 95:5 to 70:30) to give the title compound (40 mg) as a white solid.
T.l.c.: DCM/MeOH 8:2, Rf = 0.35 (detection with ninhydrine).
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To a solution of exanple 6 (0.018 g) in CH3CN (2 rnL)
cycl opr opancar boxal dehyde (0.015 nL) was added. The
WO e®alsdeny m xture was stirred at r.t. for 15rPEi/RP1084012772
then NaBH(OAc) (0.017 g) was added. The reaction
m xt ure sstlrr r 2_h, t
N8 (B R (s 1 ierenc s o 20t ba 7 gt 7.36 (&, 11
7.33" aélzme7m8(ddmm@ds (WIZH) pabes, anyl 4e9<1 (saczmdswt(@mwlze,e (bt,
he col II-SCtegﬁégi ni ¢ phases were washed with an

4H); eifeldli $tHat-6f sol ution of NaHCOB, dri ed,

MS EELeRFal4edMi-A'vacuo to give a crude that was
purified by flash chromatography (DCM then DCM MeCH

from98:2 to 9:1) to give the title conmpound (0.017 Q)

Following? thehédrRe forstdure. deseiibddCidr Mr&rhdke 13, Bkariple114, 15 and 16 were
obtaf}ggt ection with ninhydrine). 79NVR (CDCI ): d (ppm

7 (d, 1H); 7.63 (d, H; 7.58 (d, 1H); 7.33 (t, H;
7.28 (d, 1H): 7.17 (m 3H): 6.84 (t, 2H): 6.48 (s,
Exathble 16. 89 (g, 1H); 3.62 (d, 1H); 2.89 (d, 1 H);
1-[143 5:-DicHiot ¥hentBEbhy1113-R1- (4dﬂué’rb|))he9yﬁ 1(-P|B’th\ﬁ-|20-plpgrldm(vh31 5-
dihyAr8-2 2O (din EXGnfibmer 2y 1 £-203 TMFHN

)= r
h
Startfe A erAR 9, A0 PR5 POt e R GIRRTRLWerb oBtained.
T.l.cp DGN/VEHOH 85:15 SRidD I(detectiin wish nimhy@dre)e To a sol ution

NMRE (GPSEF B BR T B akfh, 68 . 0587 0P W98 At §62 (os. 1H)

5.361(@S1H)t 8139 -18.62 (doe2MRS.3512.2 (sl &H); 12.85 (sf 8iH); HB6{drBH)eS
37 nmg) was added. The reaction m xture

MS{}%E%H%%%&%HS t. for 1.5 h, then it was quenched

with water, CH CN was evaporated and the resi due was

Exa dii iid vvith a 5% aqueous sol ution of NaHCO and
ted with DCM ( om_)- the organlcla ers were
1- v ila C ne-aritapx cHenyje 4 ""z.l' =T &y yi-4 A S

Dlpemldlmﬂ] £8- dlhvdrbew-hpvhobz-’whegr aphy | (DCM t hen ' DCM Ve CH
from95:5 to 80:20) to give the title conpound (22 np)

Star@igef?%ﬁ(ﬁ%%r%p Qlll h| nﬁ?/ooroze . tk%@?%@é@)@ﬁ"%%é%‘”‘?%?

TIc((ﬂ),CM/PvI)&OFFSB%;(IEIf—OH)(ﬁdECﬂ&Wimnih‘H)/driﬂe).47 (t, 1H); 7.36

7.22 (d, 1H); 6.96 (t, 2H);
MS@%@l@Z“‘ﬁﬁ)ﬁ‘*%l (s, 2H): 2 61 (5? 2H) : 2 6 (E?j,
.38 (bd, 4H): 2.22 (bs, 2H): 0.84 (b, 1H); 0.47
- 0.05 (d, 2H). NB (ES/+): m z=489 [ MrH]
Exa e 21 1-r(3, 5- Di chI orophenv

vl}mempzﬁﬁﬁhfmm}bdmu@dded to a sol ut| on of

internediate 37 (35 ng) in dry DCM ( .8 nL) and the
Starfg}q*tﬁgx&ﬁxe Sg;glfam%)f@bség bt i it conf@RMdivierd@Btained.

an aqueous std sodi um

T.L.chr\yiyle® it 8witheadslitios) af f’/@@f Nl'dPr@ébl 5€ Gietegiiop aitadinkydrine).
NMR 8E8EL): B®pm) 8.2 (s, 1H); 8.0 (d, 1H); 7.89 (d, 1H); 7.57 (m, 2H); 7.41 (d, 1H);
7.33 (m, 2H); 6.99 (t, 2H); 6.72 (s, 1H); 4.95 (s, 2H); 3.65 (m, 2H); 2.8-2.3 (bm, 8H); 2.31
(s, 3H).

Example 17
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one hydrochloride(Chain Enantiomer 1)
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residue was purified by SCX to give the title conmpound

(22 ng) as a colourless oil. T.l.c: DCM MeCH 2: 8,
WORR668/04%0q det ecti on with ninhydrine). NVR (d -BEM3EP2004012772

(ppm) 7.43 (t, 1H); 7.36 (dd, 2H); 7.06 (t, 2H); 6.96

Hydr%g@hcz:r(}_l%r’.&q;gﬁfsél%loggn F?ﬁo 190%1?3 rglq)ﬂ %_%ddéﬂ %%éc@ute'grﬂ'_gf;ﬁzba;mple 11

(0.178 $8n Oy EMIG) (4 ALY Prefiousit khole@ tot0°Cdmded &Nitrégebtat(rodphere. The

mixt%gga%s%?rﬁgi %]I: Q%&cﬁrl\}ﬁkﬁ%u&g(’c&%@t é/v%c%r&%n}r?%e?)m vyglo The residue

was Hiturbtdd (vBh @ehtane-(3-napiit) Halgheyinpetifter compound (0.180 g) as a white
l.d-SP-r4- (4-fluorophenyl)-4-piperidinv -2- P

SOl8hyrr ol i di none (Di astereoi somer 1) TFA (0.8 m ) was

NMFaaﬁww) as @@hgnioon/gm (avsel e dial e 748 (B11ky)7.41n(bdy YH); 7.32

o B3 T s S 95T IR £ 10 85, ey 277

(d, 3p|g>n105=,m¢d 8Hed in vacuo at O C. The residue was purified

riri J(l oaded with DCM washed with MeCH,
MS &Q@e@i‘ %4?12 (ggﬁq in MeOH, followed by MeOH). Sol vent

evaporation gave the title conpound (14.5 ng) as a
white foam NWR (CDCl ): d (ppm) 7.95 (d, 1H); 7.76
Example 18); 7.75 (d, 1H); 7.53 (m 2H); 7.38 (m 2H);
1- [(17%?7(3(6%!%%maﬁhlha(lénvl)% vil-5[8061-fluordiphienyd-Biethyl-4-
2.3 -

hb hy&}@om%n@& ( ?md 1::')0 TE
Hydri)g'pre f@;ﬂ'l% Hé\ﬂ éﬂ[ugprbﬁ\dEtﬁ§ ?Eﬁg%s)%fcﬁg to a solution of example 15

(. 02439)"16 owlﬁizlcw@f L) gfaolohslgc@blae td OPCWndar aNitré@en dinvepRere. The

ast er eoi
it {61 R% S Gt Ao AT S p Do PGP deyepap- e residue
was Mitura3éd @itk penesie @it 1 0gENoajiveteh @l compeunE . 0240y) as a white
m xture was stirred 1 h before being concentrated in
solidyacuo at 0 C. The residue was purified on a

NMF@@ém\ﬂsbwsi@ﬁnﬁ lgqsazd@gl M)tBoE)@/HM@srf@zi(dmm WE@I(bd 1H); 7.55 (t,

ol | t
1H) 67 dBdp et ARG S 4.5 SracTibb i (@ H: ) 38 (am: TH); 3.2-
20(WH1H§H§Q66111(b§"\@| CDCl ): d (ppm) 7.84 (d, H; 7.76 (s,

1 7.52 (t, 1H); 7.4 (t, 1H: 7.28 (s,
MS@%D“) WZZ%%%dM HQH}*] 6.71 (t, 2H): 5.99 (q, 1H), 3.02

(bt, 1H), 3.01 (m 1H), 2.99 (m 1H): 2.84 (bd, 1H):

2.6 - 2.75 (m 3H): 2.22 (bt, 1H): 2.17 (bd, 1 H): 2.0
Exampfe1& (m 2H), 1.79 (m 1H); 1.55 (d, 3H); 1.38 (m
1-[(18))1~(3ECIaNGPO-2 -ridp hthalenyl)Et A E8 £ h{ ay cloprapylae thyl)-4-(4-
fluofophenyl) 5 RBRAMYI~T RulRA&-2HPRFoR-2bhEO! i di none

To a solution of example 6 (0.018 g) in CH3CN (2 mL) cyclopropancarboxaldehyde (0.015
mL) was added. The resulting mixture was stirred at r.t. for 15 minutes then NaBH(OAc)s
(0.017 g) was added. The reaction mixture was stirred at r.t. for 2 h, then it was quenched
with water, CH3CN was evaporated and the residue was diluted with water and extracted
with DCM. The collected organic phases were washed with an aqueous saturated solution
of NaHCO3, dried, concentrated in vacuo to give a crude that was purified by flash
chromatography (DCM, then DCM/MeOH from 98:2 to 9:1) to give the title compound
(0.017 g) as a white foam.

T.l.c.: DCM/MeOH 9:1, Rf=0.51 (detection with ninhydrine).
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(D astereoi somer 1 Chain Enantioner 1) TFA (1.0 niL)

was added to a solution of internediate 44 (125 ng) in
wa@leapsDEE{ 4. 0 nL) at O C under Nitrogen at nospPEr/EP20041€12772

reaction m xture was stirred 1 h before being

e SRS B, a0l ek 5 e B ML i,

7179 t3e0; Bist ft, H);26. A8 i(¢) B OBIBof(al hPesicRYd MEDHR. 8950, vent 2.7-2.1

(bm]eva orat| on)%)aﬁ/gme ,t‘b;“l(gs-??‘ispeouﬁféﬁvé“?g)s/ i? a white

MS (7E81'+)4%52=E5\#3P[M+8|§I-‘NNR (CDCl ): d (ppm 7.33 (dd, 2H);
(t, 1H); 7.03 (d, 2H); 7.02 (t, 2H); 5.24 (q,
1H); 3.03 (m 1H); 2.99 (m 1H); 2.81 (bd, 1H); 2.78
Exafniole 267, 2.66 (tm 1H), 2.63 (m 1H), 2.56 (dd, 1H);
AT 1_?n3 hdBhyitheshy -3 (CUb1cbkbpyimetRyi)-4 iiuctopHehyn-a-
piperidinyl}- 'LI'.l.I LY :A "ll. e "
To e@qlmpn;p.f exanple 718 Q, HeRyBEN 42@lﬁ)eqyic[ﬁpmpanecarboxaldehyde (0.043

mL) %s@&db@'ﬂ@ ﬂé@{ﬂﬁnd A IR HRIBAL rd. Gaabnmﬁu@atthémﬁéBH(OAc)s
TFA ) was added to a sol ution

(37 mai wasa eéit @h%ea@t@ mgure wagstireeat (-6 fer 1o h) then iiowas quenched

with UDSKEF, @HJ(‘II\PQ\%@ é\ﬁaﬁgl%%be'éﬁd A& GrekiBas W dIMit¥d Whith W/o aqueous
stirred ore bei ng concentrated in vacuo at

SOIUtFPTGOfr @W@Qe aﬂﬁ@“}ﬁ@ﬁt?q Wit QEM 42 3K Bt theRyeanie @cy&é%were dried,
coné@nir@te@C;Mva% vé’\’atd?u&@fﬂét wakWre Wiy Tadh cArdvhatBgraphy (DCM,

f ol | owed

thery D@MQ\A%@H{)@W ﬁlgﬁo g,%))to Sy‘égh’wm QIZI%E E%l; :thhlte solid.
T.Lc: BENMMedH 5:24RP= WH‘(dE@cﬂcﬁ%m) n1ﬁ1‘i‘yém4é§5 [ 'VH‘H] NVR (CDCI

M (@B kD bew 7 33\ Aol T, T80T T LS 7ohoh THE 46 (. 10,
7. 33&3119%&% (212321 1@5 %e(d dzH)lé;')ss (g 17+$) ﬁﬁa; (5% 836@1 {d Qﬂf 2.62 (bd,

AH); 2.8 (B0, 4H) 2,22 (b, 2(|'Bd0 8@»49 i AF1(& 248 0.05 (d, 2H).

MS ESL: (P22 R/fl ophenyl ) et hyl | -3-r4-(4-fl uorophenyl) -
g1E erfzdLlI n |IZ_ﬁ’Lyrrol i di none (D astereoi soner 1 Chain
Enantl oner 2) TFA ( .0 m) was added to a solution of

Exaimlg leﬁldlate 46 ( 3rrg) indry DCM (4.0 nl ) at OC

trogen at msp ere The react on i xtyr e

1~ ichlgrop hmgthyl]x Y
TFAYRED FOOTa F00R S PRI 10 TBodete K6 B &Y b b and

the \“ﬁl)(threD@% s’l’iﬁ‘é&"?& Pt B MeGien &k WRAdMitsd WitH BcM, 'v!?lashed with an
fo Me

Sol vent evaporat| on gave the

by MeCH) .
aquequs| gd cs@ﬁrpwqum qajongte splykien driedand spcepifateddy vaeyo. The
reside whs purfie8 bYISEX to give the title compound (22 mg) as a colourless oil.
T.l.c.. DCM/MeOH 2:8, Rf=0.16 (detection with ninhydrine).

0

NMR (d-DMSO): & (ppm) 7.43 (t, 1H); 7.36 (dd, 2H); 7.06 (t, 2H); 6.96 (d, 2H); 5.34 (bs,
1H); 4.27 (d, 1H); 4.04 (d, 1H); 2.94 (dd, 2H); 2.89 (m, 1H); 2.72 (t, 1H); 2.6 (m, 1H); 2.58
(m, 1H); 2.49 (m, 1H); 2.41 (dd, 1H); 2.16 (bd, 1H);1.95 (m, 2H); 1.82 (m, 1H); 1.56 (m,
1H).

MS (ES/+): miz=421 [M+H]".

Example 22
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M5 (ES/+): mz=435 [M+rH NWR (CDCI ): d (ppm 7.28

(dd, 2H); 7.17 (t, 1 H; 6.99 (t, 2H); 6.98 (d, 2H);
WG208/04%900 1H); 3.04 (m 1H); 3.02 (m 1H); 2. 8BCT/BP2004/012772
1H); 2.77 (t, 1H), 2.59 (m 1H), 2.56 (m 1H), 2.52

{1 a4 (td, 35 (-

H.(_ﬁ (3¢ v1-naphthalgnyls JI4rdifluopgphen
m%@ﬁm%&i&yl)et hv - 3- [ 4- (4-f1uorophenv

TFA wag laQ¥ed & R¥6ILGAH & uﬂféﬂﬁe&&eaﬁt @ )Smfmy DEM (3.2 mL) at
a| n nantlorrer 2) TFA (2 ). was ad

0°Cs yndri Wiogen iatpesahees: athe Ae:ac@orm MigHre M’aar%’f'WY 8. before being
conBéntoatedf inQreeud BP'@‘PC N‘He’ RERINe WATUPNEE Bn aIEEX-ERFIdgRNIoaded with

m xture was sSti 1 h before bel n% 82concentrated in

DCYawaenest with MeOrhee'we% .vmlj'eNWag N MeQtd felpwed by MeOH). Solvent
eva&ﬁéh&ﬁgé\fel tﬁ@ﬁtlé é&ﬁﬁ&%d a‘"@rﬁféefgaw th MeCH,

M1n | | owed . Sol vent
NV DGR (BAT496 (Crit) 7t7|6é5c‘dﬁp6ﬁﬁ<ﬂd (e En, 20 .88 (m, 2H)
7.2 () R4 L) Mo FgD/&rﬁ)géz gbt“zﬁ) n?“e@ B l(lg? */Z( t, 15);.2,62 (bm,
TH)( 2.3 1 BB, (g ([ ng) 205 28¢5 (&, @ﬂ)(éa () 1H)B1 57— 1q75 (; 28);11.25 (d,
ap(m 1H; 3.08 (m 1H); 3.04 (m 1H; 2.84 (td, 1H),
2.75 (t, H, 2.68 (M H), 2.4 (td, 1H): 2.10 - 2.4
(bm 3H): 1.99 (tm 1H): 1.67 ( 1H): 1.41 (dd, 3H).

e 28
Exaff Jf:g— 4p|per|d|nvn20xolprrol
1"”!ﬂtl ) o) : t l}e SANWirer 4 rhHPFGRNER i iLw 0 LS L!u 11-2-
rrplidi e Djaﬁemb oS dded to a solution of

internediate 57 (40 ng) indry DCM(3 mM ) at OC
under Nitrogen atnosphere. The reaction m xture was

TRASIOL 6 fude BaBE] R <A ABEREIAR IS NS Prat ARt BIeaf (S m) at

ue was uri on a -cart
0°Cwiinder D@wbgevasatm@smetm TWeOrtactdrutmextume tvas NHIrEed\/MI h before being

f ol I t
condériieted v B854 0% i e Wi i B S i y08ged with
DCN,pwajheg. \mﬂﬁ MeOHL Hgjyte@ wiB Nid; 2 Hin MeCB9 féltelved biy) Me@HE6Solvent
evangriontoeif o gt echigund i o fch o Geis ol %3 63l
NMH@;DCE)GS éppm)%s{(m 1880 7.78.(s - 11D); 355( (o) 1|3}-|)7 52.(@21H)nT7.4L(t, 1H);
72@5' ')8§g3"§dékﬂg)pgag§gyf-ﬁ-‘) ﬂq‘ aglfad;@’%&tzﬁ—l) 3.01 (m, 1H), 2.99 (m,
1H); 284))([1{[} HHyrBot 2asr, BB 21212)(bt21H) 2. 127) (b'(l?FA:] I—(I)0 2705 r$1_1)5 (m, 2H),

Enant | oner
179{1/\@2%'2 %f%gggsgﬁ%ﬁ"o t(Jf iantlermedi ate 58 (33 ng) in
dry DCM (3 nL) 'at O C under Nitrogen atnosphere. The
Exaﬁﬁ"i‘é:ﬂlon m xture was stirred 1 h before being

1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-4-piperidinyl]-2-pyrrolidinone
(Diastereoisomer 1 Chain Enantiomer 1)

TFA (1.0 mL) was added to a solution of intermediate 44 (125 mg) in dry DCM (4.0 mL) at
0°C under 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 with
DCM, washed with MeOH, eluted with NH; 2 M in MeOH, followed by MeOH). Solvent
evaporation gave the title compound (91 mg) as a white foam.

HPLC(LC/MS -ES /+):tg = 4.6 min

MS (ES/+): m/z=435 [M+H]"
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concentrated in vacuo at O C. The residue was purified

on a SCX-cartridge (loaded with DCM washed wi th MCH,
we@buwsedeth NH 2 Min MeOH, foll owed by MeOH)PCBBP2064012772

evaporation gave the title conpound (18.5 ng) as a

NMa“‘éciéc%pi %%“prg%a&é%’?anp’%?ﬁ’éé%% B ey 82 0 Seg (a. 11y
3.03 n?-ﬁn—()d@lgg 22511 ;19!)‘*)27@(’(8’43—0(2@36 am), 1+, i’segm 1H), 2.56
(¢d, T ‘(517 z%:ﬁ)(bmz B 45 My B 115 7 oy T 41 o)

(m 1 H; 1.62 (m 1H). Exanple 30

- Fl uor o- 4- (f3 ra-(4- quorophenyI) 4- pi peri di nv
-Eﬁm.’elﬁﬁ_% 1- pyrroI|d| nyI >mstI|yI)

iagte € |nt ermedl at e59 (28 ny) | n
i 0 e RSTIPASHF O o a
0°C cunviee MYitregesnd atimosphieiso Tae @acllonThexturesM@aestwaasi pubilfefere being

conc%l?ltr e§%< v%ﬁuc%\ﬁ %ﬁwleor%gg% WP% :Bluovve do?ﬂ\%sfg%_frﬁ Q%%/@géhed with

DCMwagrbred twitnMg@lrt efuied wuthlwﬂsc%hbwumoﬂg‘w@/y / by dMeii}- Solvent
ES/ +
e"agn?&mﬂz@p Fg%:ﬁ;@ﬁl@%ﬂ%ﬂm@ %Qﬁ@ﬁg E’# ( <(3Id 1)H) 8.08

HPL@LC/M%*ESW'FWR(:ddGmIH) 7.43 (td, H; 7.27 (dd 2H) ;
85 (td, 2H); 4 69 (d, 1H); 4.55 (d,
# 5%4]3?')6%% H: 2.85-2.50 (m 4H), 2.3-2.10 (m
NMFSH}DCIZ) 0UpMBD.3¢ gd, 2H);. 7. Bk &) 690 (t, 2H); 6.82 (dd, 2H); 5.27 (q, TH);
- FJ Yo f I 0 di P
31 (i WP R OB iRt fion |02 IRk £78 b BETE P24 e,
1H);(ZEHaA idofrer, 3BY); T[SBQ\(tmmB) ey (waﬁ-l)adldéc(dtio3lel) sol ution of
intermediate 60 (19 ng) in dry DCM (2 nL) at O C under
Ni t rogen at nosphere. The reaction m xture was stirred
xamﬂgmfore bei ng concentrated in vacuo at 0 C. The
\BiShd i jY-4 g5l pefilimglistipyrbiidinone

NH 2 Min MeOH

(Di 3

TR sgm D BRL el PR ol P B s
0°C4uri¥er Mittoddn airdspherel hedreaclidvir MixtMERWEDSHrad 1dh (HeRe being
conng'p?'rgt??j;"g v%'g_go 3{90901 ﬂ(t»tgg'eﬁlégg wggbo%ﬁ%e(cggn (atlggli(ﬁ%t?i%gé glééded with
DCM,dwashigh; with MROH] .elut&d witR.NdE £ I in RIDH, Zofi@wed b M&DH). Solvent
evaéo'?gtionzgad\'/e_thezﬁt}e éorrr’}lpo%mi ;(972r'n8)oas_ a %v'hﬁg fo(arﬂm 4n .

HPLC(LC/MS -ES /+):tgr = 4.6 min

MS (ES/+): m/z=435 [M+H]*

NMR (CDCls): & (ppm) 7.28 (dd, 2H); 7.17 (t, 1H); 6.99 (t, 2H); 6.98 (d, 2H); 5.18 (g, 1H);
3.04 (m, 1H); 3.02 (m, 1H); 2.86 (bd, 1H); 2.77 (t, 1H), 2.59 (m, 1H), 2.56 (m, 1H), 2.52
(tm, 1H); 2.0 = 2.4 (bm, 3H); 1.94 (td, 1H); 1.85 (m 1H); 1.69 (m, 1H), 1.06 (d, 3H).

WA
I

Example 27
1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)-4-piperidinyl]-2-pyrrolidinone
(Diastereoisomer 2 Chain Enantiomer 2)

TFA (2.0 mL) was added to a solution of intermediate 47 (180 mg) in dry DCM (8.0 mL) at

0°C under Nitrogen atmosphere. The reaction mixture was stirred 1 h before being
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Exanpl e 32
7-Fl uoro-4-(f3-f4-(4-fl uorophenyl)-4-piperidinv

WO 200800600 pyrrol i di nyl ) met hyl) - 2- PCT/EP2004/012772
napht hal enecarbonitrile (Enantionmer 1) TFA (0.5 nlL)

contfreBe ocfe Pt 8- e albe R Bh BEsiRaibbr lodaea win

DCM,eweShne:thIMn Me@te ehated stithr Kidg 2 1M tin IMB‘Q}H cfot@ivetgby Me OH). Solvent

oo RS BT S TS5 P

HPLE(LCAS vie$ ) 2.6Mhinn MeOH, fol | owed by MeOH). Sol vent

r the title compound (31 ng) as a white
Msﬁgﬁfﬂ%%@b@ ES /+):t = 3.99 min M5 (ES/+):
NMRI(CBEAE 3 (M) 734 XMR 2HGDICR4 Xt; 1H); Graengt, 2H)26.82ddd, 2H) 5.27 (g, 1H);

1H) ;. <. dd ! e d,
3.1 %1,)11'4)7%&3 (5% I—§1_"5584 Izlf@%_std 1%)(7?7?5]2 1{%%8@%@ (1(131,), 2.4 (id,
TH)120 —2.08n, IBH)Z‘I'B)Q (tﬁh 85) 2| 67 mHﬂHI)mZ(daSsr(l); d, 1H);
2.35 - 2. (m 3H); 2.00-1.75 (m H)172(m1H)
Exanpl e 33 6- Fl uor o- 4- ((3 f4-(4-fl uorophenv
ExampleRBer i di nvn- 2- oxo- 1- pyrrolidi nyl >met hvO 2-
4-({@%%wwmb%ﬁhﬁwﬁﬁia%hCﬂﬁfolﬁﬁ}ilgrﬂet%gﬂzu) was
napfif cArlbord IQYE%tﬁhérﬁ?ermd' ate n dry

i t rogen at nosphere. The
TFA @a7c5t méhwﬁﬁ; ﬁﬂ@ﬁcbtomgolgwqw ¢fdatenmediaietadr @Oreg)rig dry DCM (3 mL) at

0°CCaRd? WitrBg &4 a!rﬁoébﬁ@l@ e %a@tloﬁr RRXURS '\/\%Qest}i‘%%l ’PLH 'tféf@r‘ri, being

on a SCX-cartri | oade washed

conegniigiad! Aiverunet © Guihe WE'Q}LP vwaémua ow %@q;artrlcm \ol@mied with

DCl\ﬁVﬂﬁé’rfeﬂt Wiah m@w etuhsd fw.thl mggww%d#&o@ﬁe@as Me¥BLis. 8Solvent
foam HPLC(LC . mn M5 (ES

evapgratiomga mmm@nm( § moyag pujte e (s, 1H): 7.86
NMFQQ@DC%Z‘)B &M% {53'% 1H) 8.0 %H% 361%} ?Cisgléfllg‘) 1ﬁ427jl%é flg i—{:g 7.61 (td,
1H);27.81 (QCHQHZH)% @, 8a); @ @E{tq 2H), 466 (s228%5 3(Qad(bt, 2H);; 2.92¢bd, 1H), 2.6
- 2.%?1_&@,]1@2&%@%%%@%, ) 2,03 (A7, 1Bs(, 18H)1.63 (R AHHM

1-f (3, 5-Pi chl orophenyl )nmethyl | -3-r4-(4-fluorophenyl)-1
Exanigié By! - 4-pi peridinv -2- pyrrolidinone 37% wt

43 TRERShYde (0 yeter (8. ) gnd NaBH (e ?rg)m
naphthajgnecarhonitrile {Epangiomeri2) t he same anmounts o f 37% wt

TFA: Pl watiaddad iRea eolutignaofNaterpediale ShaBd r@md@dryala@l\ﬂ ¢& mL) at
OOC%ﬁ‘&éﬂrl@TtM@& %ﬁhésrpﬁgreatTHe Feacﬁ’é/r?rnﬂktg wad N&ffrelit 1 WPBefore being
diluted with (2 M), washed an aqueous

concentrgtest iayacuo at 0-C. The residue was purlfled on a SCX-cartridge (loaded with
DCM, washed with MeOH, eluted with NH; 2 M in MeOH, followed by MeQOH). Solvent
evaporation gave the title compound (18.5 mg) as a white foam.

NMR (CDCl3): & (ppm) 8.15 (d, 1H); 8.05 (d, 1H); 7.89 (dd, 1H); 7.66 (td, 1 H); 7.61 (id,
1H); 7.26 (dd, 2H); 7.24 (s, 1H); 6.85 (id, 2H); 4.7 (d, 1H); 4.61 (d, 1H); 3.14 (bt, 2H); 3.11
(bd, 1H), 2.62 — 2.91 (m, 4H); 2.26 — 2.40 (m, 3H); 2.07 (m, 1H); 1.89 (m, 1H); 1.62 (m,
1H).

Example 30
7-Fluoro-4-({3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 2)
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sodi um hydrogen carbonate solution and filtered on a
phase separation cartridge. The filtered was

w@onsesen@t ed i n vacuo and the crude product WeSI/EP2004/012772
purified by flash chromatography (DCM MeOH 4:6) to

A o) Bty B o Pt T Blecle Bpath DTN Bow 2 i at

0°n undwdﬂltrngén aiivBs heee. DVEOreadtjor ppisdurey wh% :éttrredlh-l)h bef8r being

conégﬁr?t%i% Vfﬁél(? 2566(’) (ﬁl?’) ref%)ugi?(seﬁjr%% 05“% §é§ rtrl&g? élgaded with

DCNnwaghed, with MeqHdslutkt)with2NHA,; 2 14.i2 Me@H, 2dlowed By (MsOH). Solvent

i s o a1 gl el (5

HPL‘Q(LCI:N% %Y@ﬂ@—ﬂ%&piﬂt hal enyl )ethy -3-r4-(4-f

thyl -4- piperidinv P-2-pyrrolidinone
MS l_lEI)’lglrJrgterem |"!]132) A sol ution of fornal dehyde in
NMR/E(C@CIsq $7(hpwl)v8 18 (d, 1H);) 8.08.%s,aHie d.5t @da118); i4edd, 1H); 7.27 (dd,

solyti on,of _ (9, o) .| ( 5 und
2H0R7 27 el s fer'd: 3ot o it 55 TaoTi b skl 2 2.0 (.
4H)nD B-24G (radstexl 2 00F 5@ (mVi4e. The m xture was stirred for

further 1 h and then it was concentrated in vacuo. The

resi due was purified on a SCX-cartridge (loaded wth
Exabghe 3tvashed with MeOH, eluted with NH 2 Min MeCH,
6-Flueld-a\eadiau-fiviirbh he m)-¥-piier RNARRS kb ANp Yl AN Smb LAY f2-
naphHEEarkehittil@EBnastiomadPyt € T oam HPLT LU Vb -

+) U =46 mn NS Y ).  m z=465 %MH—%J Exanpl e 36 1-
TFA (0.3 Bl wes addsd & BgiolHtip toh jntermediate B0 (1198190 i EfyyP M (2 mL) at
0°C- URdhitrBgd REhbsHNRYe. - Fie PG 'n%ktﬂ%‘?vas s‘urred 1 h before being

Di ast er eoi soner, 1 Chain Enantioner 1) A solution of

conegiyiraigddaaee ahO et Hie esidus wyas; purifiedrpn p $@X-catiddae (leaded with
DCIA! WhsHd i MeaM) &utegmﬁ% 24 (er zﬁ/le'@l—) folbwed %‘Mébm-)Solvent

under Nltrogen at nosphere a ter mn

evapagtion gayp the titleepranound (1 1 619\)\@%@ whrfﬁéoam] xture was

HPLQI(L@/lMgi HP/ )k tlvgrmih h and then it was concentrated
vacuo. The residue was purified on a SCX-cartridge

MS(E%&H@HZ" 4HMB] washed with MeOH, eluted with NH 2 M
{1 @V i a
NMRE%W@Q*F e({»;% S’W@‘és bl%(s%%f@'ﬁgd ﬁ%‘ Y%‘é (ba3 1?-@"? a I_‘gEE?LZ%NéS 1H);
7.26 (@d, 2H); 6t85:(t¢ %")m4r6 /4+§2 (dﬂ1i'|$,42l_1|)99 [t BH); Eﬁi\ﬁ@ @gﬁdm 4H),
3 .26 (t, 1H); 7.09 (t, 2
2'4%.233("“}3’9%2#6;? g.‘za ’q, '1H); 2. 9.(2 (b, 2H); 2.67 (b,
1H); 2.63 (m 1H); 2.1 - 2.6 (bm 5H), 2.38 (s, 3H),

Exafold3gbt, 1H), 1.99 (m 1H: 1.79 (m 1H); 1.5 - 1.8
7-F|Géro-l'(?z.?-mgmﬁﬁ:o@gphe?’n'%'-@iperidinyu-2-oxo- 1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 1)

TFA (0.5 mL) was added to a solution of intermediate 61 (52 mg) in dry DCM (2 mL) at
0°C under 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 with
DCM, washed with MeOH, eluted with NH; 2 M in MeOH, followed by Me OH). Solvent
evaporation gave the title compound (31 mg) as a white foam.

HPLC(LC/MS -ES /+):tr = 3.99 min

MS (ES/+): m/z=446 [M+H]*
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Exanple 37 1-H -(3,5-D chl orophenyl ) et hv
-3-r4-(4-fluorophenyl H - net hyl - 4- pi peri di ny -2-

W@005049600 none (Di ast ereoi somer 2 Chai n Enant i BOREPD)4/642772
sol ution of formal dehyde in water (37%ww, 80 m )

NMRﬁ%qu?ﬁdﬁfqpeﬁ 25144 "B P4 1§ P REs RATRYR 28 (1305, 7.93 (aa,

2H); AfZ8e, 16);r6.9 (N&Blji(ms)(d(’ﬁ-a 8. Grr(gi) 11;@,52 aalddeH) 2 85 2 7 (m, 4H),
1.0

265 Eﬁﬂhﬂhé‘#ﬁ 2 Rt 2PR P PO LI IRE Y et tue was

purified on a SCX-cartridge (Ioaded with DCM washed
with MeOH, eluted with NH2 Min MeOH, followed by

Examplexd3  Sol vent evaporati on gave the t|t| e co
6-Flutiyd-4($3-p-whafltierdpbanyl) AR din i 2-05®-1-pyrrplicing

othyil ) 2
naphtheslbrgcarbibaitdkIEnbtitibm86NVR (CDCl ): d (pprr) 7. 36 (dd

TFA itg'% rﬂ%wa%gépﬁdltg)aa {lpﬁén étngtgﬁ-ﬁ%duat%gzﬁ(zg%%%ﬁ)dry %@5 (2 mL) at

0°C 2nd&r NitcbgehHitmoBpHere. Thé rebotionSiixture . wds glirredH) h befape bemg

o] R, T ol Bl St

DCM, 3vars44e<g gﬁtfﬂ MeObiplkitgd With Nistzhi indMeOple fallawag 1by- MeOH) Solvent
r.rolidi D E
evaoiinfogie B Hsabbabid 68 18 e el o 12 ) °
HPLOAT/MSAES /t-ptrer 305 miwd sol uti on of Exanple 26 (80 ny)
under N trogen atnosph t t
MS (E%(SHm%4%$|gﬂ1th( QAc) (57 rrg) was aggegrgo?tl (r)nvvl se.
NMRT(@%):(BLQ?@T\)'\@S)QS(EJ TH)ed.sBddd fiH) Rge (ddatd); ¥1een(td, t1Hvag.24 (dd,
concen e v
21, S Bad HFicin (1 POR AT LENI HBured R a3 P208 (m. )
2 55@idutl 5] 207t (i, NI 2.6 (i, [BIDH, 95 0175 gwe2H ] 1. 896(@K)TH) Sol vent
evaporation gave the title corrpound (81 ng) as a white
foam HPLC(LC/MS -ES /+):t 4.6 mn M5 (ES/+):
Exafbfc-$49 [I\/H—|] NI\/R(CDCI ): d (ppn) 7.39 (dd, 2H) 7.26
1-1(35-Dichidrophier 4 florbBhertfl)-1-meth
pyrroliginoBed - 2. 36 (s, 3H) - 2.14(bt, 1H: 197 (m 1H:
1.8 (m 1H); 1.14 (d, 3H). Exanple 39 1-H
37% \&?Fcﬁrr]gdﬁehg&’é W&BV (Beﬁt g\énd $¢a|§4-r(0¢\c)‘3|(m®h@h©m/added to a solution

erid rrolidi none

of e(@ndgt%? ébpé"&@& (32 n@ﬁaﬁﬁerﬁfﬁmq et hztf‘eﬁ@ﬂﬁ BMCYRisyPf 37% wt
form%ﬂeﬁ?&éjﬁh%gfér'%d%@qéxd@%%%%ddge and %eWﬁlituaéid@d sﬁmrai at r.t.

ed sol ution

overigher Thén toyen dg@tﬁgs\ﬁﬁbpgl\/bt(z rmls, wgg&ge?g wfg an ﬁqueous s;turated

sodium hydrogen carbonate solution and filtered on a phase separation cartridge. The

filtered was concentrated in vacuo and the crude product was purified by flash
chromatography (DCM/MeOH 4:6) to give the title compound (15 mg) as a colourless oil.
T.l.c.: DCM/MeOH 4:6, Rf=0.15 (detection with ninhydrine).

NMR (de-DMSO): O (ppm) 7.43 (t, 1H); 7.34 (dd, 2H); 7.03 (t, 2H); 6.95 (s, 2H); 4.28 (d,
1H); 4.02 (d, 1H); 2.9 (dd, TH); 2.69 (m, 1H); 2.4 - 2.52 (m, 2H); 2.41 (dd, 1H); 2.0-2.2
(m, 2H); 2.0 (s, 3H); 1.8 - 2.05 (m, 5H); 1.61 (m, 1H).

MS (ES/+): miz=435 [M+H]".

Example 35
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NaBH( OAc) (73.1 ng) was added portionwi se. The m xture
was stirred for further 1 and then it was concentrated
WO poogaeason The residue was purified on a SCX- CBCT/EPIIg€012772
(Ioaded wi th DCM vvashed Wi th I\/le()—| eluted with NH 2 M
, ve
Suad i z )= 1£ h‘n‘g’ C/ VS
Lmias oo z449[|\/H—|] NMR ( CDCl
A sdutlod dfﬁ@malﬁerﬁﬁe (rdWateE @7% WJ\H“B th,L s ad8ed® o étstlrr&%lutlon of

Exar[q’)legé 2%2 (rgg) in ﬁﬁﬁ)l\é%@%ﬂaderﬁﬁroé@ anoi_e';)pbe@ %ttﬂﬁ Pgtﬁ)' 15 min

NaBBl @20%5(7 radr)) was2addd( rtlddvolse Zhebmikitire Wdks; stlilrea férfurtded + h and

then8|t7wa§ %@r@a&qﬂl IBrV@gﬁ%n e)rﬁélgH% walsepuAr'l?led on a SCX-cartridge (loaded
with - BEM4 -Wabhbd ugithoMeeM | dlutdd rvaﬂhmrgflz M REMSDIY fhiléwed by MeOH).

1-r (3, 5-D chl orophenv
ot £eoreliPh Sous PP dUe smasuid @4 m) as'a whic foam.
HPLORLEWAS £pi+H)er+ dismyinl - 2- pyrrol i di noneEnantioner 2): A

% tign of R/&[—l | dehyde in water (37%wWw 170 m )
MS +aﬂg%'(f%l5ci Eai rred solution of Exanple 21 (175 ny)
in CHCN (10 nL) under Nitrogen atnosphere at r.t.

After mn NaBH(OAc) (134 ng) was added portionw se.
Example 38 xt ure was stirred for further 1 h and then it

1-[1ms-mohmobmatmdtﬁvm-mmuoﬂu&b@hé@j-duﬁe%gmawh@' érfdi%&]-zm
erralidiﬁlﬁnedbtas'tdgelsbhmd @haiv Eha Mem W t :

l.ut 21? with NH 2 I\g
A sy G AR AYS TGT L7 i (35 WaD SURRCIP @dred Soluton of
Exarﬁpléli4 B hyg) WW@CNR@V@EN MieiePNArddan! Stffbsphere at r.t.. After 15 min

NaB b BT 7k ek ek boBonss The mmitiver sirred o Geleinth and

then/it Wh# aaﬁéen#afbd]/%\/a&lﬂﬁ W‘h@M‘béﬁHﬂjé‘ ﬂ/)as %Ql/ngéH’/Q)N /aV$CféJé:9|?H(|)dr?e (loaded
nm_in

enf l%
with 38 whshed LB pEh oo Do 2 11 & BB oo by MeOH).
Solvémtrsbgbriagén ggwmeit.tl@e@n@wdqbwg ) 4B wrﬂélf%ﬁEL D. 26 X
xane / Ethanol + 0.1%
0% v/ v;

HPL&Q-LU}BM%‘any:-IS?H’ﬂﬁ*e‘)fgﬂl“ flowrate= 1.0 n/mn; W

Msw-gleﬁ:ghg[mzﬂp nm retention time = 9.5 nin] (81 ny)
and title co und 41 [anal ytical conditions: Chiral

NMRStLfpley: B@WFFQ)A (dsh 2HD67.26 (f, 418): IRO thodtilk i7 X7 (d( AH)H6,28ra, 1H);
2, 92/(b Em)arzoeh (‘b QH}% 6§%f ‘i’lﬁ)/ |2a1TLf29% (@9/ éﬁj’/onééfg fshf"! 17 (bt, 1H),

/ mn; :
199KmnéHL17zPGWﬂﬁ)(*e’§-5l$r{jv)1HE>aa dde3lzib NVR (CDCl ): d
(ppm 7.38 (dd, 2H); 7.26 (t, 1H); 7.03 (t, 2H); 6.88
dg ; 4.29 (d, 1H; 4.1 (d, 1H); 2.92 (m 1H); 2.7
'243(m1H) 2.3 (bd,.1H); 2.23 (s, 3H;
] §11{36fi4-(4 Fiforof] e'fWI)(’tﬁne’thi)l 4-piperidinyl]42L
pyrrolidinone (Dlasteremsomer 2 Chain Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 80 pL) was added to a stirred solution of
Example 25 (86.5 mg) in CH;CN (8 mL) under Nitrogen atmosphere at r.t.. After 15 min
NaBH(OAc); (63.6 mg) was added portionwise. The mixture was stirred for further 1 h and
then it was concentrated in vacuo. The residue was purified on a SCX-cartridge (loaded
with DCM, washed with MeOH, eluted with NHs; 2 M in MeOH, followed by MeOH).
Solvent evaporation gave the title compound (82 mg) as a white foam.
HPLC(LC/MS -ES /+):tgr = 4.6 min
MS (ES/+): m/z=449 [M+H]*
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NVR (CDCl ): d (ppm 7.38 (dd, 2H); 7.26 (t, 1H); 7.03
(t, 2H); 6.88 (dd, 2H); 4.29 (d, 1H); 4.1 (d, 1H;
WQZ@S/O(%DO 1H); 2.7 (bm 2H); 2.43 (m 1H) 2. 3PCT/EP2004/012772

(bd, . 2.23 (s, 3H); 2.06 (m 1H); 1.96 (bt, 1H);

! <§§9‘aﬂ? Qe TR T 240 DT P 4k BTG TSy 525 (. 110

3.07- @dpid); D-98/(or 6 H):d2. T8/ (Bt reH)h2.432dd, 1H), 2.1 — 2.6 (bm,.5H), 2.41 (s, 3H),

22 BB E | B (4hod S0 T8 1 added o a
stirred solution of Exanple 28 (20 ng) in CH CN (3 nl)

- Ni trogen atnosphere at r.t.. After 15 mn

."'aA (15. 9 ng) was added port| onW| se. The m xture
- . h : t iperidinyl]-2-

—'JEHBEQ&&L&UE_%S purified on a
A soi(ﬁ?&nqﬂrf&rm%y% W%erw thw g‘ﬂ’?@)ﬁg%d%d B Q/%@#d solutlon of

eluted wt vent

Exagplepdh 44 msz) g‘h@é's@h'e(ﬁt mt én@%nbﬂiﬁgw em@sn’gsrea@ rd.. viditer 5 min

Nan%-Rggb) E@Pn{f;():%'s a)dde&I t@ﬂﬂmvﬁ)% $Re (ﬁixtkn%"@/as %ﬂ%% f()rdﬁurtﬁém h and

thempitjyas -poggpr(trgtedlln)vacgo gEhe( rtegldug |.vgas RUrifed og a §cg(—ca¢rl&1e (loaded
with( oML Mashédd With( MeoH-Delutéd Gttt N?q 823 M Bveth,; foﬁc()\ﬁeci %P_/D MeOH).

Solwz%ervapmat@mavgmrﬂﬂmun_q (4 md) qop \;?vltﬁ)fp@mhenv

HpLCJﬂ-_@mgnE[SA Bl P86l (fHihnv - 2- oxo- 1- pyrrolidinyl >methv - 2-
al enecarbonitrile (Enantionmer 2) A solution of

Msf%fsﬁhﬁdé‘ﬁ’;ﬂ@él\ﬂi‘*hﬂvvater (37% wWw, 16 i ) was added to a
NMIﬁ&CbC?ﬂISS(?bM § 72 (ﬁésﬁﬁam%% %%>(716§\;(@>H cﬁ:gd% 5 5, 1H);

en at ere at r
2. asmahmw (u,31 Hyp- SRl ditled 2poR 61 (GMwbEy. 2 Fhés, @1 216 (bt, 1H);
1.5 18 dq {,_(p)r1f1qr(3r@_|i 1h and then it was

conce tra ed i'nh vacuo. ‘The residue was purified on a
SCX-cartridge (loaded with DCM washed with MCOH,
Exaflpid 8¢ With NH 2 Min MeOH followed by MeOH). Sol vent

b RlosophelgRenviga fddd:

lidinong {Diak ﬁo#oggar 2.CGhain

N

olig &G ) " 720 (da
A s@th‘ll)on of f@r&eﬂd?ehydé‘ﬂn w§te$?37(/¥) dv/wzbb uLfrWﬁ@ afj@bd th) stirred solution of

Exarpsf% 2‘22_%0 mga %%&&Néa)ml-) g%e(rrhlltrgé_gn atn%pheregﬁj r(thfteESqS min
NaBH(l))Ac)Emm hy)) %s%rd&éwpdsmoﬁkméé SrHeAmixtiré Wae HPRERY further 1 h and

i peridin

theri ) RS DS PIRROTAY.  ier &R oS Rl R S§ Xesartridge (loaded

with (ORI twaeHed Mﬂq Ke®®!, Wiited vath Nex; nalnieh WkOH Nfonelw&d by Me OH).
added to stlrred solutlon of

3
Sol@%\ﬁpg@@ﬂ pave \\fi\%)—'ﬂ&ﬁ—'@gﬂéﬂ 3 ma)asimuaite iR ogen

HPLE(InO/MS e/ +t: # 4B.minAf ter 15 min

MS (ES/+): m/z=449 [M+H]"

NMR (CDCls): & (ppm) 7.36 (dd, 2H); 7.24 (t, 1H); 6.99 (t, 2H); 6.79 (d, 2H); 5.26 (q, TH);
3.05 (dd, 1H); 2.83 (b, 1H); 2.75 (bt, 1H); 2.39 (td, 1H); 2.25 — 2.5 (bm,.5H); 2.32 (s, 3H);
2.18 (b, 1H); 2.06 (m, 1H); 1.7 (m, 1H); 1.67 (m, .1H); 1.4 (d, 3H).

Example 40 e 41
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NaBH( OAc) (8.5 ng) was added portionw se. The m xture

was stirred for further 1 h and then it was
w@onsesen@t ed i n vacuo. The residue was puri fi BCI/BP2084/012772
SCX-cartridge (loaded with DCM washed with MeCOH,
eluted W|th NH2 Mln I\/b(]—| foIIovved by Me

- 3 H n Ch 0 to 0'_- ) el I-
pvrrélﬁlﬁrmnHIFEﬁdt[a’nhﬁ 1B Y g e
metli\Mﬂl-ﬂlpéh‘tﬂinﬂEﬂyr[olldanMa@oﬂﬁer@;, 1H) 8. 13 ( s, 1H);

A so%bun oép%m?@'é\)wmm t§r5@? 73 Eﬁgvyg%gdd{cﬂg 2 4 {o‘?utlon of

Exardpi ; 21%(16&9 rr*(JgD in éﬁI-DaQNZUQTnL Zhnﬂi?r (\Iln'rmgeﬁld)r?oébhérz gt t.. J¥er 15 min
NaB IR 1A OmaLygRadg prifineo Shie A YL stpipe 1 g | h and

thendti Wis Borepifatedi-in vacuo. The residue was purlfled ona SCX-cartrldge (Ioaded

o S0 A0 AR i, o

Solvélﬁ@éa\nbl\ahoﬂ@avé a)whitasfoanhd@ 67 thay) avredh wasqiusfcddutby smmpfeparatlve

sFoiaRA erematoery Baribisoora el oWy s pRBRE crigaLceL

OD, 28dezl1 pat: imaifigrs@-HaXaee miBtitanok+\Waldo sﬂ‘aprcrp@rmrrhm) QOMQ%I en‘v flow

e A LGS D550 e B A o S8 e

comp@Lsiaesd Malhtld%&:hdltﬁinsmamdjdmmdfﬂilﬂmaﬁh. (D,B,(ZH x 0.46 covewdifier:

+¥origs Eensl B REBRRV BN, 70 ME 90y rieS BB Chin: uv

wavél%rﬁfgl’vﬁZQ(Eant)etemﬂon##ﬁé) [9N$I-h'|]n] KRR title cdmpppmd 48 [ak@lytical

con logﬁ%’al ccﬂy_ﬁm(gHM%L 6{&?6( dgl gg%m mog_fslé? (&q-g%apé H)Ethanol +

0. 1%Lh§oprébyfé3nlﬁeb. 90MP% 2/v86|onatd#—D1 0 lgmi; U\ byav@ldnfgh. 280 nm;

.97 (m 3 67
reterit tm@(aﬁ%ﬁéﬁbk(eﬁ %ngi)ro 4- ({3-1 4- E4 fIEIZ)rophen\(/m
-1 met hyl - 4- pi periclinv -2-o0xo-1-

i di nyl } met hyl ) - 2- napht hal enecarbonitrile
iomer 1) A solution of formal dehyde in water
NMR (ﬁ’%w W(ppta) (B8 ddyesi)emiged, 11e); A.03t(t, 2H)06.8® (ddt, 2Bl 4029 (d, 1H);

o1 G SR T o T o 50 20 P A B0, 200 o

1H)84C@69@>tmﬂt1¢vl\(vln§ﬁ-|) The m xture was stirred for further
1 and then it was concentrated in vacuo. The residue
vvas purified on a SCX-cartridge (|oaded with DCM

Exaipfetl Wi th MeOH, eIuted vvlth NH 2 Min MeOH, foll owed

NN (G S 48PT8) T (& o 2 Bk e 268 6 b3 T 88 . by
4.1 @ AH); 2.92 (m, 1H); 2.7 (bm, 2H); 2.43 (m, 1H); 2.3 (bd,.1H); 2.23 (s, 3H); 2.06 (m,
1H); 1.96 (bt, 1H); 1.77 (m, 1H).

Exa

Example 42
4-({3-[4-(4-Fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 20 ulL) was added to a stirred solution of
Example 28 (20 mg) in CH3;CN (3 mL) under Nitrogen atmosphere at r.t.. After 15 min
NaBH(OAc); (15.9 mg) was added portionwise. The mixture was stirred for further 1 h and

then it was concentrated in vacuo. The residue was purified on a SCX-cartridge (loaded
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M5 (ES/+): mz=460 [ MfrHl NWVR (CDCI ): d (ppm 8.21
(dd, 1H); 8.13 (s, 1H); 7.55 (dd, 1H); 7.47 (m 1H);
wa3Bspddpo 2H); 7.26 (d, 1H); 6.9 (t, 2H); 4. 74pCHEPDbBY/912772
4.57 (d, 1H; 2.9 (b, 1H); 2.81 (m 1H); 2.7 (bt, 4H;
with B0 achet s Mooy &ei®win? Mty 2 it wloRWoilid dy RROH).

Solvent El/apmatfoﬂrg(e{va-tmdtﬂ!@&dﬁmund(ﬁﬁemg) s a whiie fgam.4- pi peri di

O .
NMRP(BQQ%@‘ g?‘?ﬁmb ﬁé?rﬁﬁh 3H)2 8noa?p@qt ﬂg en%%zgddborw’t GFe(td’ 1H); 7.61 (td,
OARI7. 25 (\ 1$1)] 6185 qtal, aH)f ©6Tred, dety deb i (o, idk);e2.96 (b, 1H);

H);
2o G e o BT R S L T g, o 10

(m @ynosphere at r.t.. After 15 mn NaBH(OAc) (8 nmg) was
added portionwi se. The m xture was stirred for further
1 h and then it was concentrated in vacuo. The residue

Exa 43ur|f|ed on a SCX- cartrldge(loaded 90w t h DCM
4-((3)RSAH WA ) JA-Dipd N MletHNYEZ
na a

T TeaT 5am ’:- LG/ MBS -ES / +
A sohation k)ch(rmSYGehydqmzvﬂteroBF Rarygw; Mﬁ:yl()@m aqdedotO(ap%edgoi@on of

Exan(}aggg( mé}_ﬁpcgqg‘% (C%'FHL) lﬁd@? Mt%en]éf%osghe‘}é ok m(t At 15 min
NaBEH(Q)Ac)é,(‘&mg)jwa& ehidedBpaiormiss 'I(h@t mlxgy:; wag sgrrgd 1@; f(nglpﬁr 1 h and
then?km/aszgﬁ:r?c%ggted?imﬂ%%iqﬁ gQSld quﬁf?eo(ﬂh 225 X-cartffye (loaded

oropheny met hv
with -CBG M4 weghéd molthHylejutqd methhwa £ M p rigllowed by MeOH).

Solve&%{)ﬁgmﬁv Eth'tlﬁ’#f%%ég@drfﬁg'n@) %s(é:’tm{lt%%aﬁn was taken

onpl ete dissolutio

MFaon:m@u)s Sf(opnmsm@@deHm@@mnH)waega(edeuﬂeﬂeﬁﬁ i TH); 7.61 (td,

B g R

2.7 (m;eH) 3020m-12. 6oe<brrer/H;;c2 3ﬁ (s, 8k 1192401, |1bh, ‘nii&t—dr?é) wadH).
concentrated in vacuo (P=250 nBar, internal

tenperature 37-40 C) . Aqueous std NaHCO (500m.) was
Exampfedd t 0 reach pH 8. AcCEt (500nL) was added and the

7- Flﬂbﬁsﬁﬁ3mr(ﬂ-fﬁﬁaa%r%@%w ext ract ed
rrWnHﬁw ﬁ@ﬁvliéﬁh talen { rlfdrﬂti/ Ilélmamm?mrcz)phasesi wer e
rated brine e _sol utiqn.

A salgiopH semadarate imveisr S006 R Thah) B0 el RatEdaiion of
Exaﬁﬁ%eﬁb ?’f%n{gly% 200N @mLS Uk AERbGet Qﬁhdsph@ﬁét it adter 15 min

rorratograéglalc col um g} MF e de;l‘Jh d
NaBFORShBeen et RrlenHiss d e GRiYRS SIS ORERF: | h an
therCit (VBB r&)ngerﬂrﬁeltéé in \ibb% 'I%e“rbsiﬁdg wa%hBunﬁEfd bn(arBCxHartrifgdBoaded
W|th(DCM washed wnth MeOH eluted WIth NH( nH)Mech ibwed 305') MeOH).
Solvent evaporation gave the title compound (11 mg) as a white foam.
HPLC(LC/MS -ES /+):tg = 3.99 min
MS (ES/+): miz=460 [M+H]"
NMR (CDCly): & (ppm) 8.22 (d, 1H); 8.13 (s, 1H); 7.55 (dd, 1H); 7.47 (ddd, 1H); 7.33 (dd,
2H); 7.26 (d, 1H); 6.9 (t, 2H); 4.75 (d, 1H); 4.57 (d, 1H); 2.81 (m, 1H); 2.69 (b, 3H); 2.45-
2.15 (bm, 5H); 2.22 (s, 3H); 2.15-1.9 (bm, 3H); 1.71 (m, 1H).

Example 45
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Exanpl e 49

1-f(3,5-Di chl orophenyl ) net hvn- 3-r4-(4-fl uorophenyl)-1-
woreaolphoede pi peri di nv - 5- PCT/EP2004/012772

nmet hyl i dene-1, 5- di hvdr o- 2H pyrrol - 2- one Exanple 3 (59)
Flvvas taken up W|th CHSCN (50m_) and 1.25m (1)1‘ aqueous

rratidi -2 btﬂalnnem:ar cﬁﬁtrrlﬂ_ggﬂ@ and the
A sdt(itvohw‘f@orVMeawd redatet (% @AP20 4hy was dbided o sfirced s@lstion of

ExarBen &1 T D) By e’ NI AGHRE Sk (EBCHS min

NaBH(OAc) P mMg) wakSadded pbrfianwise3 Theddixtuévas tid8d (drsfurtiddn)1 h and

thenzit_&vgs %%w%?%fedzpbc\)/%cg gr@'ze'(_Pﬁﬁi]d g% cl\}fa’s(gf_riﬂéé_%g rﬂﬂ'sg%c’gﬂaq%(loaded
with (DOM, 2Hshe@ with KBOHS . elitel vihaNpl;e2 B0 i@ MeOH, followed by MeOH).

-r(3,5-Di.chl heny| t h .
sonvely aPoiatich uieBA T EOMBOUA @ ro)asa whls Bemy 1 1 - 1. 5.
HPLAi(hy/to-E8Hpier= ®b9 riwne funarate salt Exanple 3
0] i olved in MeOH (2.5 m. at r.t. under
MS ﬁ’r’%ﬂ%@#@ B ere. The cl ear(sol uti 021 was seeded and
NMR wmcigpsqw MF% (sngl)i)wa% mweﬁit) 7588 (dd), ¢H)’9t436 dduaam w 34 (dd,
ons e siLurr S Stlrre
2HYh 1 Gl § £ (orb a5 Gy TG 428 (d SP; fed gBLahs 2 ardeld, 3
2.45t-hg 26 il SH)CQ%QQWBH)( 2@7 (FDBH); Nl\é? (n( dH)DVBO) d(ppm
7.51 (t, 1H); 7.41°(dd, 2H); 3 (t, 2H); 7.13 (m
2H); 7.13 (m H); 655(3 2H) 450(3 2H); 3.96 (s,
Exarifleé 4€. 78 (bm 2H); 2.70 (bm 2H); 2.62 (bm 2H); 2.24
7-FIaOF8-4 43\ 4- (Zxﬂﬁ%rc(;izﬁn%ﬁ)*r-m%m, -4(-W>em“ 205%-8. C Table 1

EY.L'é llﬁ]}h‘@ﬂnﬁ "na Fﬁﬁélﬂ‘o%er[ﬂe product of

& 50U eT 5 0 2 foll ows Two
A sqlut@naaf (ﬂarmiﬁ@hy@ (il g@)er((ﬁh‘@s/v/m 22)ul) was 2ddad & 2 stired solution of

Exar:l1r1.)l'e4’327 (2% 913)’ |?1 C?Hg%l\?‘&g n?L)]un%ér Rlltﬁjgén Ja%‘n&sp%e?‘e at r.t.. After 15 min

NaBH(OACc); (17 mg) was added portionwise. The mixture was stirred for further 1 h and

then it was concentrated in vacuo. The residue was purified on a SCX-cartridge (loaded
with DCM, washed with MeOH, eluted with NH; 2 M in MeOH, followed by MeOH).
Solvent evaporation gave the title compound (21 mg) as a white foam.

HPLC(LC/MS -ES /+):tg = 3.99 min

MS (ES/+): m/z=460 [M+H]"

NMR (CDCly): 6 (ppm) 8.21 (dd, 1H); 8.13 (s, 1H); 7.55 (dd, 1H); 7.47 (m, 1H); 733 (dd,
2H); 7.26 (d, 1H); 6.9 (t, 2H); 4.74 (d, 1H); 4.57 (d, 1H); 2.9 (b, 1H); 2.81 (m, 1H); 2.7 (bt,
4H); 2.45-2.2 (m, 3H); 2.23 (s, 3H); 2.1-1.9 (m, 3H); 1.72 (m, 1H).

Example 47

6-Fluoro-4-({3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-
pyrrolidinyl}methyl)-2-naphthalenecarbonitrile (Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 15 plL) was added to a stirred solution of

Example 33 (10 mg) in CH3sCN (2.5 mL) under Nitrogen atmosphere at r.t.. After 15 min
NaBH(OAc); (8 mg) was added portionwise. The mixture was stirred for further 1 h and

then it was concentrated in vacuo. The residue was purified on a SCX-cartridge (loaded
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16,3 5,4 16,7 5,3 17,0 5,2 17,3 5,1 17,9 5,0 18,2 4,9
18,6 4,8 19,0 4,7 20,1 4,4 21,0 4,2 21,2 4,2 23,2 3,8

W@ 306/0®680 23,8 3,7 24,4 3,6 25,2 3,5 26,7 3,3 PJI/BPRNL012772
28,5 3,1 28,7 3,1 29,5 3,0 30,4 2,9 33,8 2,7 34,7 2,6

withfSp %@%@&@g&g@g}ﬁ%?ﬁ@{ﬁﬁﬁm 2 M in MeOH, followed by MeOH).
SolveRt &vapbrhtibh geve)m:@eﬂgﬁlcbrnbo_cr?d {B%/ng)daﬁ m(aitécr ﬂiaﬁ%{ |_| , 5-
- rr -2-0Ne Ccitrate Ssa sStal ll ne

HPL&&PW%?E%%&%H})I e 3 (200ng) was di gsol ved in
MS tES/Falyge4sOymar](2 M ) at r.t. under N trogen

t T ' d
i EBEELS Bl BT YRS R . 9 o,
2H).dps2 s, 18] 6.9 (CKstabs (@ atH)on 588 BHse0vede0 [bre3rp) 85y 15 (bm,

was stirred 16 h at r.t.
5H), 554 (5. 3H); 209 (B, THY: 1.8 (m, 2H); 1.69 (m, 2H).

Example 48
1-[(3.5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1H-
pyrrole-2,5-dione

Intermediate 63 (92g ) was taken up with MeOH (100 mL). After complete dissolution
aqueous formaldehyde 37%(21mL) was added and the mixture was stirred for 10 min at
25°C. Sodium triacetoxyborohydride (60g) was added in 10 portions over 30 min. After 40
min the reaction mixture was concentrated in vacuo (P=250 mBar, internal temperature
37-40°C) . Aqueous std NaHCO; (500mL) was added to reach pH 8. AcOEt (500mL) was
added and the phases were separated. The aqueous phase was extracted with AcOEt
(500 mL). The combined organic phases were washed with saturated brine/ water (1/1).
The solution is concentrated up to 300 mL, then 450 ml of MeOH were added and the
solution is concentrated to obtain an oil. A chromatographic column (DCM/MeOH 9/1)was
needed to isolate the 5g of the title compound.

NMR (DMSO): § (ppm) 7.46 (t, TH), 7.41 (dd, 2H), 7.11 (m, 4H), 6.93 (s, 1H), 4.49 (s, 2H),
2.5-2.1 (bm, 8H), 2.10 (s, 3H)

Example 49
1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-5-
methylidene-1,5-dihydro-2H-pyrrol-2-one

Example 3 (5g) was taken up with CH3CN (50mL) and 1.25 ml of aqueous formaldehyde
37% was added. After 10 min at 25°C aqueous NaOH 3M solution (10 mL) was added
and the mixture was stirred at 40°C for 4hrs. The reaction was followed by HPLC. The
reaction mixture was cooled and filtered to give 0.6g of the title compound.

NMR (CDCls): 6 (ppm) 7.45 (t, 1H), 7.37 (dd, 2H), 7.18 (bs, 1H), 7.09 (t, 2H), 7.02 (d, 2H),
5.03 (d, 1H), 4.93 (d, 1H), 4.72 (s, 2H), 2.59 (bm, 2H), 2.49 (bm, 2H), 2.19 (bm, 2H), 2.10
(bm+s, 5H)

Example 50
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The solid was filtered and dried at r.t. in vacuo to

give the title conpound (200 ng).NWMR (d -DMVMSO) d(ppm
7.42 (dd, 2H);PGI/ER2004/012772
4.51 (s

WO 2005049%0( b, 3H); 7.52 (t,
2H); 7.16 (m 2H)
: . 0652 97

1H);

716(m 1H) 3. 96

2H)

dlhvBﬁG)ZHMﬁ:I&-ﬁ\MummtBsEuarrpl e 1(5Kg) was taken up

Exaraellﬁg (ég(gr]na% 8%%%0( |‘(213}T%%HA£ %?nv\la gg d@ggr Hl r%g%lh 4 nllo%rﬂhere The

cleansalttivhewsagisesded aedl funaaricldkidri(6v atg) AmsG@ddsddiSolid crystallization was

obseté\gfiéf CFE%CS) r?c\)/&af,_)s\]t] fgrrreldjg hfﬁ?{ﬁ%% s‘@@é X\t%ggﬁgrﬁig%n%odrﬁg raﬁ FP fPvacuo to

give timniiterdonaioadd (@@¥emglacuum ( P=250 nBar, i nternal

e SPELAE G S 8 7y PSR AR 430 o

1H), &BRE, aﬁysl 4I5IE(spQH$;e§96/\(%r EHY @UF8 @ing @H);TAZ0 disnepi)s 2m@2abm, 2H);

ed th AcCeEt (25L). The conbi ned org.
224\%\1 sgg V\ﬂgﬂ’led Wth saturated brine/distilled
m.p. B BSCY: ]20158°¢,0L). The sol ution was concentrated up to
15L, then MeOH ( 25L) were added and the solution
Tablednt ai n ni ng exanple 3 was concentrated to 25L. and

The J-tdyi povadeddiffadtiappattan ofithedpiotuct ef [Exatripde) 50 Tingterms of 'd’
spa&ﬁbé‘ié rofRwsstirred for 15 min (until conplete

di Ssol ution of the ( 50L) was
added in .5h. Sone| set g,f\t/\a/er :rq s@%@gﬁd the sol ution
was stirred for 18 2 sy concentrated up
to 30L and stirredford4h The €4/lid has filtered and
washed with MeOH 2L-But3kone [1/1 %‘m M to obtain the
title conpound ( 24»&9%;1_45191. int (by DSC): 161
C. NWVR (d -DVBO) di-p} (= .A. opm (broad, 3H),
7.49 ppm (t, 1H), P46 Bbm-( A4 7 14 ppm (m 5H),
4.49 ppm (s, 2H), "’.951 {5+ 3 9 ppm (bm
AH), 2.8 ppm (bm 2!—!),16;365 P "4‘%‘, 3H), 2.58 ppm (d,
2H), 2.52 ppm (d, 2H)'16ﬁ 36 pm“”?),m PH) 93Table 2 The
X-ray powder diffr cti1c‘7r‘b pat err‘g’é“,f the product of
Exanpl e 51 in ternp—of;z:g—spactgigs—p as follows Two
theta d-spacing T _’t hﬁ‘f@ g'nt’a%: .g_’( eg) (Angstromns)
(deg) (Angstrom s) [ T o B O o7 7 10,6 8,4 24,9 3,6

18,6 4,8
19,0 4,7
20,1 4,4
21,0 4,2
21,2 4,2
23,2 3,8
23,6 3,8
23,8 3,7
24,4 3,6
25,2 3,5
26,7 3,3
27,8 3,2
28,5 3,1
28,7 3,1
29,5 3,0
30,4 2,9
33,8 2,7
34,7 2,6
35,9 2,5
38,1 2,4
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1,6 7,7 25,5 3,5 1,9 7,4 26,4 3,4 14,0 6,3 28,1 3,2

14,5 6,1 29,1 3,1 16,0 5,5 29,7 3,0 16,8 5,3 32,9 2,7
wazqos/o0%e 18,5 4,8 19,5 4,6 19,9 4,5 20,6 4, 3 pAT/RPAWNL012772

21,8 4,1 22,4 4,0 23,1 3,9 23,6 3,8 Exanple 52

1 |i 5 Di chl or ophenyl ) net hv

(4 fluorophenyl) - 1- et hyl - 4- pi peri di nyl 1-1, 5-

-[(ﬁﬁb;dtloro’ﬁﬂenvl) methvﬂ-bh@(&ilmamghenﬂn-ﬂ -rhetByl-4pipdridimyi]-1.5-
- Vi

Ni trogen The cl ear sol ut| on was seeded and a sol ution

Metﬁf!g'”' c acid (11g) in nethanol (50m) was dosed,
tane was added dropwi se 125m and left stirring

overni ght. Then additional 50nm of isooctane were

N T R e

atm@é‘phbi'ee The tlear saaipmunas sddeletiiang spsolution(df\citidSaRid (88Bmgtin MeOH

(0.5 m\r{qu do%q&:o}g A:&Psgagaﬁ g‘ Wf?féss-eﬁ%(ﬁﬁn%qﬁm 3%%_&’["‘!’6&14 hatr.t..

The pplid (as fikdded aBd Whegppin.{. $n vaddp, to Jivie theJitlp pombband @EP, mg).NMR

@oBuEF BRI S &: DVEERR (St ot 2 adaafl Pl 716 (.

2H) % T&llsm L6 1 ¢, 10H) AS.06 @) 2Pkt 3.66-2.90T (btrh @HRr208RIwIM, @H); 2.29 (b,

2H); %@{P gH%Oéo'T‘(q ?g%(prﬂ% rﬁ’% d)glf’scj:)"f’ 185648l | ovs

Method B

Example 1(5Kg) was taken up with 100 mL of MeOH (25L). After complete dissolution
aqueous formaldehyde (1.15L, ) was added and the mixture was stirred for 10 min at
25°C. Sodium triacetoxyborohydride (3.3kg) was added in 10 portions over 30 min. After
40 min the reaction was concentrated under vacuum (P=250 mBar, internal temperature
37-40°C) to 15L. Ag. saturated NaHCO; (30L) was added to reach pH 8 (pH paper).
AcOEt (25L) was added and the phases were separated. The aqueous phase was
extracted with AcOEt (25L). The combined org. phases were washed with saturated
brine/distilled water (1/1; 10L). The solution was concentrated up to 15L, then MeOH (
25L) were added and the solution contain ning example 3 was concentrated to 25L. and
Citric acid (2.285g) was added in one portion. The solution was stirred for 15 min (until
complete dissolution of the solid) and Butanone ( 50L) was added in 1.5h. Some seeds
were added and the solution was stirred for 18h. The suspension is concentrated up to
30L and stirred for 4h. The solid was filtered and washed with MeOH/2-Butanone 1/1 (10
[) to obtain the title compound ( 2.5Kg).

Melting point (by DSC): 161°C.

NMR (de-DMSO) 8(ppm) 11.6-11.4 ppm (broad, 3H), 7.49 ppm (t, 1H), 7.40 ppm (m, 2H),
7.14 ppm (m, 5H), 4.49 ppm (s, 2H), 3.95 ppm (s, 2H), 3.1-2.9 ppm (bm, 4H), 2.8 ppm
(bm, 2H), 2.65 ppm (s, 3H), 2.58 ppm (d, 2H), 2.52 ppm (d, 2H), 2.30 ppm (bm, 2H)
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7,7 11,5 7,2 12,2 5,5 16,1 5,3 16,7 5,0 17,6 4,8 18,6
4,6 19,4 4,2 21,1 3,9 23,1 3,8 23,6 3,6 24,5 Exanple
WG 3003049608, 5- Di chl or ophenyl ) met hvP- 3-r 4- (4-f | uPCDPPBNY012772
- -methyl -4-piperidinv - ,5-
di hydro-2H pyrrol -2-onecitrate salt ( Crystalline
Tab'ﬁy"’drate form Exanple 52 (0.200g) was suspended and
stirred in water (2m) at roomtenperature. The slurry

heated tg 50.C. The so] yti on wa | ed.d t -
he Sty Bswier ptartan petem o tis Putcr of Befig Rfda Bms of ¢
spaéihys ias fidllowss at 20 C. The solid was filtered and

dried at roomtenperature under vacuumto give the
title conpound (0.172g). Melting point (by DSC):

0.29C (S2364 ). 0 d-dp 11.8-10.2 (b, 3H),
T“"Ig‘zféaz d-s "(9'.39)rY’ Q"%@)?(Aagémn( 2H), 7. 13((m K
Gp° 3Ppgsiemsl T 4
3H) (s, 2H)| 3.938 (8, 21, 3/6-2.1 (bm 8H),
72162 (s, W9, 2. 53(d242H)| 2.89 (d.| 2H) Table 4 95The
3.6 ay [ pow8ér dilf frace4.9n patt@&dn of| the product of
Ex@nple 537 n tlerns 285'd'| spa&ingg is as foll ows
$paci ng TWwd Thdtal Angsérons (dgg) 9,3 9,5 8,0 11,0 6,5
1805 6,3 64,0 6, 1| 142816, 0 143p
14,5 6,1 29,1 3,1
16,0 5,5 29,7 3,0
16,8 5,3 32,9 2.7
17,6 5,0
18,5 4,8
19,5 4,6
19,9 4,5
20,6 4,3
21,2 4,2
21,8 4.1
22,4 4,0
23,1 3,9
23,6 3,8
Example 52

1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-

dihydro-2H-pyrrol-2-one citrate salt ( Crystalline form 2)

Example 3 (25g) was dissolved in tetrahydrofuran (200ml) at room temperature under
Nitrogen. The clear solution was seeded and a solution of citric acid (11g) in methanol
(50ml) was dosed. Isooctane was added dropwise 125ml and left stirring overnight. Then
additional 50ml of isooctane were added and stirred for 2 hours. The solid was filtered
very slowly and dried into oven at 40deg to give 30.5g of the title compound.

Melting point (by DSC): 137°C.

NMR (ds-DMSO) 8(ppm) 11.6-11.4 ppm (broad, 3H), 7.49 ppm (t, 1H), 7.40 ppm (m, 2H),
7.14 ppm (m, 5H), 4.49 ppm (s, 2H), 3.95 ppm (s, 2H), 3.1-2.9 ppm (bm, 4H), 2.8 ppm
(bm, 2H), 2.65 ppm (s, 3H), 2.58 ppm (d, 2H), 2.52 ppm (d, 2H), 2.30 ppm (bm, 2H)
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5,7 15,5 5,6 15,9 5,4 16,4 5,3 16,7 5,1 17,4 4,9 18,2
4,8 18,4 4,6 19,1 4,5 19,6 4,4 20,2 4,3 20,4 4,0 22,1
We20saM680 3,8 23,2 3,7 23,9 3,6 24,5 3,5 25,1 BCBERHNH012772
3,3 26,6 3,2 27,5 3,2 27,9 3,1 28,3 3,0 29,3 3,0 29,7
2,9 31,0 2,8 31,5 2,8 32,5 2,7 33,4 2,6 34,9 2,5 35,2
2,5 35,4 2,5 36,0 2,5 36,6
Table 3

The X-ray powder diffraction pattern of the product of Example 52 in terms of 'd’

spacings is as follows

d spacing | Two Theta

Angstroms (deg)
7,7 11,6
7,2 12,2
5,5 16,1
53 16,7
5,0 17,6
4,8 18,6
46 19,4
4,2 21,1
3,9 23,1
3,8 23,6
3,6 24,5

Example 53

1-[(3.5-Dichlorophenylymethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5~
dihydro-2H-pyrrol-2-onecitrate salt ( Crystalline hydrate form)

Example 52 (0.200g) was suspended and stirred in water (2ml) at room temperature. The
slurry was heated to 50°C. The solution was cooled down to 20°C. Solid precipitation
occurred. The slurry was stirred 16 hrs at 20°C. The solid was filiered and dried at room
temperature under vacuum to give the title compound (0.172g).

Melting point (by DSC): 100.29°C
NMR (s2364): (DMSO) & (ppm) 11.8-10.2 (b, 3H), 7.48 (m, 1H), 7.39 (m, 2H), 7.14 (m,

2H), 7.13 (m, 3H), 4.48 (s, 2H), 3.93 (s, 2H), 3.6-2.1 (bm, 8H), 2.62 (s, 3H), 2.53(d, 2H),
2.49 (d, 2H)

Table 4
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2,3 39,7 2,2 41,2 2,1 43,4 96CLAI M5

formula (I) R5 R8 R6 R7
WO epsessm s a single or a double bond; R repr eBENER2084/012772
sel ected from

r adi cal

hal ogen,

cyano,

A conpound of
-(CHIJn V-N . (I) wherein -
[)(R)P iii) in whichis

al kyl, al koxy, trifluoronmethyl or

trifluoronethoxy and p is zero or an integer froml to

Them-rawpbmmﬁfr’aytﬂdsm@ettem offthe praduct|af Bmmers3siantesms of 'd'

hydr age TIP roxy or G .4 alkyl; R4 represents
SPaﬁ%&Pdg, RTQIOWS together with R3 represents = or =CH2:

Rbspeeipg edwenithetaphenyl , naphthyl, a 9 to 10 nenbered
fAngsidmbi cy(ddg) c heterocyclic group or a 5 or 6 nenbered
het®s oafyl 9gr odp, wherein said groups are optionally
subgti tpted,oby |1 to 3 groups independently sel ected
frogmtr{fTagogethyl, C .4 alkyl, hydroxy, cyano,
al KOXY, | tri4fof ugr omet hoxy, hal ogen or S(OqC i_4 al kyl;
ancs R7_{nogpendent | y represent hydrogen, cyano, 4
ar kY, R bﬁ7(UH R Rg represents hydrogen, hal ogen,
C3- §7cy,|ongy|, hydr oxy, nitro, cyano or alkyl
Optg §a |yw@uu<tituted by one or two groups sel ected
||05|4||a OURE _$yano, hydroxy or C-] al koxy; R
|:¢@§>culw6wyunogen or cycloalkyl; n represents 1 or
2 §1i H?%‘ 2; r is O or an integer from1l to 4; or
a—pharh quL cql ~ acceptable salt or a solvate
t havrant
C IICA’ O 18 4

4,6 19,1

4.5 19,6

4.4 20,2

4,3 20,4

4,0 22,1

4,0 22,3

3,8 23,2

3,7 23,9

3,6 24,5

3,5 25,1

3,6 25,8

3,3 26,6

3,2 27,5

3,2 27,9

3,1 28,3

3,0 29,3

3,0 29,7

2,9 31,0

2,8 31,5

2,8 32,5

2,7 33,4

2,6 34,9

2,5 35,2

2,5 35,4

2,5 36,0

2,5 36,6

2,3 39,7

2,2 41,2

2,1 43,4
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2. A compound as claimed in claim1 wherein nis 2.
97A conpound as clained in claim1l or claim2 wherein
weRospswsents: (R )P in which R ] is hal ogen, BOCREP2004/012772
cyano, al koxy, trifluoronmethyl or trifluoronethoxy p
IS zero or an integer from1 to 3. 4. A conpound as
CLM:l‘Vléi med in any clains 1 to 3 wherein is phenyl or
F\Wouﬁ@bf%ﬂﬁmgw ysubstituted by one or two groups
ected fromtrifldoronmethyl, cyano, .4 alkyl or
haI ogen. 5. A %on'pound as claimed in any clains 1 to 4
V\herel nis V\,hl Chr&R hydrogen or cycloal kyl (e.g
cycl opr ﬁ|9yl) is 0 or 1. 6. A conpound as cl ai med
cy|2)a 1 to 5, wherein Rg is hydrogen or C 4
ion 4substituted by one or two groups
ed Wﬁzogen 7. A conpound as clained in any
g crai 1 fo 6 wherein Ris phenyl substituted by a
fI uorine,RR and R4 are hydgpgen, R3 is hydrogen,
hh%droxy or methyl, or together with R4 forns =0 or RQ
WheIiy R7 are |ndependently hydrogen or nethyl, R5 is
vhenylepmsentaphinglé ooptiownabbyd;subst i t ut ed by one or
¢« WRR gpmspstsi anddiselnsbatiddyfreel ect ed from cyano, net hyl,

chlorine, bromne or fluorine atom R is hydrogen,
met hyl jor cycl ogropyl met hyl, and nis 2. 8 A conpound

as clgiwed in

1[(3 Di chl enyl ) ] 3-[4-(4

-p| ¢ |d|nI 2Hyrr ol -
)? {DS Di n:)h emyl ) rf%t -aznd[m)

.-met ve//hlch Rpl perl dloggn cyano g I_ gl[qﬂ %1_4 _é?lygxry?ltr_ifﬁjb%llﬁethyl or

- DigGibopSrRitheny SRd BY§ 2erSor an Hté’%ﬁﬁ@gﬁgbﬂ%ﬁ;?e; i di 2)"[ |( 1
’s,) Rﬁqjﬁg%%%ﬁ%rﬂg%@ hﬂghé{l"‘z“ Y1) et hyl ] - 3 4- (4- 1 uor ophe
nylﬂgmprﬁSpetSMdem rwd&xy@zrﬁydwkﬂH pyrrol -2-one ;

l [F(fr s@ﬁ@?&%&?@%hﬂﬁ&%tﬁﬁumﬁé re%r&séh(s“:@ bpgcn@hen

peri pyrro

atqpneS@mtsnPhlﬁswL FRERIPYY 649 7 pememkieq fl@eéx%%"% hgtepocyclic
ydgﬁ Lﬂi) '6'? BY§ Bpg n?enYdelT ﬁ&g}&arﬁ group, wherein said groups are optionally
sy 8%@%\9@ IDASRRPRETY. pefortad fiofh UBRIALY: C1-4
4- railgye hiydiomy,| dyaro, 35di hikdxy tiifldoyornethexy2hanger( @h3()qC1-4 alkyl;
En %Gt ér‘f&ﬁ% in@ebendently represent hydrogen, cyano, C1.4 alkyl,

e Rgis (CH2)R10;

e Rgrepresents hydrogen, halogen, C3.7 cycloalkyl, hydroxy, nitro, cyano or Cq_4

alkyl optionally substituted by one or two groups selected from halogen, cyano,
hydroxy or C1.4 alkoxy;
e Rqg represents hydrogen or C3.7 cycloalkyl;
e nrepresents 1 or2;
e (is0,1o0r2;
e ris0Oor aninteger from 1 to 4;
or a pharmaceutically acceptable salt or a solvate thereof.

2. A compound as claimed in claim 1 wherein n is 2.
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og"
1-[(1R) - 1- (3- Chl or 0o- 1- napht hal enyl )et hyl ] -3-[4-(4-fl uo
WO ophemeb) - 4- pi peridinyl]-1,5- dihydro-2/ PCT/EP2004/012772
/-pyrrol -2-one; "
AL~M(SM-Di chl or ophenyQet hyl | - S-~- CM | uor ophenyG-i - net hy
3. | - Aptquepdudidngd ¢laimed inlickainal A @F RiEinp 2r windreP-R nepréseinds: n
Hnantioner 1); " 1-[(1
Sks 1- (3- Chl or 0- 1- napht hal enyl ) et hyl ] - 3-[ 4- (4-f | uor ophe
) - 1- et hyl - 4- pi peri di nyl ] -
-di hydro-2/-/-pyrrol -2-one ;
(1)p1 [ (3-Chl or o- 1- napht hal enyl ) met hyl ] - 3-[ 4- (4-f1 uor ophen
i ] trifluor ethox
n w)d‘n!o)ﬁyl'\éqr igq{zaﬁglggf?g 4%1(%%&@% C1Ly Bikoxy, omethy! or trifluorom y
p is zefolor(eB, isle@erdtdnor dpReny| )et hyl ] - 3-[ 4- (4-fl uorophenyl) -
1- met hyl - 4- pi peridinyl]-1,5- dihydro-2H pyrrol-2-one

N TR TN, A p—
optner]allysiuhyttu‘rdedm)pen@|0nywq> grq@smeﬂg@edﬁ@m rifipgromsithy?- oyaep, C1-4

(4- Fl uor ophenyl ) - 1 nmet hyl - 4- pi peri di nyl ] -2- ox
alkybor(fi%o&ﬁnhydro 1 Hpyrrol -
yI } met hyl) - 2- napht hal enecar bon| trile;

5. chlcc{rﬁp&m@l a!a lcRfraed 8N hy %tahwa I ;]té 3[\Ahe(rémfﬁa %r?anlrzﬁmo) in which
rro one
R1ci15 ABIGEB T B PR pielrgioygyind 148 0 BY 1.

1-[1-(3, 5- D|chI orophenyl)ethyl] 3-[4-(4-fluorophenyl) -

1- et r#ouﬁd gééoé(?@h%dﬁé( En%l ?%'bs n’g{rohél/;evrh%re%#R%% Fn%rb&éno&eq_‘; alkyl

hydr échior i
optldna[ll(/guﬁ‘tittﬂé@byloﬁ@bhtv*wgblﬁﬂw seledtdryirdm Balogecycl opr opyl m

et hyl)-4-(4-fluorophenyl) - 4-

pi peridinyl]-1,5-di hydro-2H pyrrol - 2- one;
7. 1- [ &nspddind hamclejpieshinl anretdings |1 1@ 6[whefein R isqheplesupbitutéd by a
fluorir, e, i F'dgj ayd Ry2arg\yidfddel] R§NE Hydrddgen, hydroxy or methyl, or together

3- Ioro hthIenI)e ?b 4-f| uoro
wit 54 YOUR, el GOHA Feern 7 Gl Bkt PERRRRE s i
pheﬂ))l or §;Jhthy ﬁtlonally substltuted by one or two roups inde endently selected

fro %?Hﬂ ?erhfmoﬁﬂé{ la)tés]{‘n élg’}\[y ro(gén Mgthyl or

erl dl n rol
cycldzpn{oﬂ:yl(rfét@ lalndhnl |9I20phenyl Yethyl]-3-[4- (4 fl uor ophenyl) -
4- pi peri di nyl]-2- pyrrol i di none (Di astereoisonmer 1
Chai n Enanti omer ;
8 ﬁcwoslnmm'@ff@ﬂn@ﬁ&m%whyh}&s [ 4- (4-f1 uor ophenyl ) -
. ﬂ-[(ﬁ@lélchbrapjnbﬂlymneﬂyyl} -4 (Hi-fhenepheby x4 pipesidiny thfef-dydro-2H-
Syl p-dreant i omer 1); "

- SRS e

. 1{{ @,Q-@mﬂqmmnabeipwbw JetueyonheByl)-4-piperidinytricpHibpeioy2H-
gyrivlResnedChxih]Endntigthenl ) di none (Di ast er eoi somer 2

o HN@sN1 kBN QB aphinalenyl)ethyl]-3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one ;

e 1-[(3-Chloro-1-naphthalenyl)methyl]-3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-dihydro-
2H-pyrrol-2-one;

e  4-({3-[4-(4-Fluorophenyl)-4-piperidinyl]-2-oxo-2,5-dihydro-1H-pyrrol-1-yl}methyl)-2-
naphthalenecarbonitrile;

o 1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluocrophenyl)-4-piperidinyl]-1,5-dihydro-2H-
pyrrol-2-one (Chain Enantiomer 2);
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4- ({3-[4-(4-Fl uorophenyl)-4-piperidinyl]-2-o0xo-1-pyrro
['idinyl}methyl)-2- naphthal enecarbonitrile (Enantioner

WA 2005/049600 PCT/EP2004/012772
4- ({3-[4- (4 Fluorophenyl) 4 pi peridinyl]-2-oxo-1-pyrro
lidiny Iga ? | enecarbonitrile (Enantioner
1-)[ (1R)-1- -Chloro naphthalenyl)ethyl] -3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-

dihfitinoe2Fopyirgl{23erjed- (4- f | uor ophenyl ) - 4- pi peri di nyl ] - 2- ox
-éi-w BIDiEHI brdpetyh syl -(2fluSBpREi Bl 1eme G- bpietisinyIB1,5-

Bﬁrg' 0 e( iu nantlomﬁm d Y

6I(11 S&?r(ﬁzﬁﬁﬂ nyrw[] P BB 3t

( Brdinydro@é&kpy2ioj-2-one ;

14 {5-onbR- 14~né|5lﬁhélén)ﬂ)‘ﬂnéﬂhyl{m PRlaeTophényal-panétey Ry piperRtimA-1,5-

g?ﬁ rByilJ;' %ﬂr&l Ae} nmet hyl) - 2- napht hal enecarbonitrile
BT B BERATY 2= B ainsg vl s

dmydrgyw-@yrr@mme}(ﬁ?gam&r)amorﬁﬁa@ﬂ@ﬁ% e?eégr boni ?r |PI e ”

( 1) 11-@n@tilorb:1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-

45Lc§,|:,’>y0501§|,_p r,gj_gghgnyl ) et hylr]ro [ 4- g4 fl uorophenyl)-1

R ”Eﬁ%“wa‘} RS PREZFdnyarer o Bhite

W}m?thxt)#marw halengeayepnitiiigiy| 1 - 2- pyrrol i di none

(-Di €3 b iehdorepinenyl) 2thgihai[4-(4&=flaordploany - 1inethyl-4-piperidinyl]-1,5-

&rh&éro(’ﬁ-i ByrEbIchon! IapRRMA e (Ddih ERabtiorid-f)) uor opheny! ) -

; BﬂncrﬁoBgrﬁ’e‘?{M ga@;%][@ %%fl@yr%ﬁ’ér%ﬁ 1YA8EhyI-4-piperidinyl]-1,5-

er €ol s
ro@;—l BYTFRI: ‘P’l?rrB’ 'T Eﬁa'ﬂtiP -1 uor ophenyl ) -
1={¢3E‘t3|fd9t0-’klrnppl‘pibalerat,{I)nwt|]lyl]23 [@@W@bﬂ)l’pﬂ}/lﬁ@ﬂyl) -4-(4-fluorophenyl)-4-

ﬁ@lhﬂ]’-ﬁ@-(ﬁmﬁﬁ ZQ i-oRgant i omer 1)

bRl h EhiBrbbretyh A di eﬁcl MRLLPIHIRdInbRe
iﬁé&t Zé? ﬁé?‘l yﬁét@wiﬁfm Zi\zéorg‘} enyl)-4-piperidinyl]-2-
myr[‘qld(r@ng(lma@ﬂ&reﬁwpmﬁyl yethyl]-3-[4-(4-fluorophenyl)-

1-[ﬂﬁ)hy(t3 Chiproplenaphittryériyt)@thypp4-W-fidorophenyl)-4-piperidinyl]-2-
& n%hgm somer 2 Chain Enantioner 2)

hl 4-11 ) -

T GG SRR ST E??%Jshﬁréﬁ éweef SRR ERohe
|astere0|somer 1 Chain Enantiomer 1

1—[H($5-53Id5hlmbbhﬂrwbhm%)[m flydrppi3enyd-Acdipéridinylledhgmlidinote

%DIB&tBbéms%n@erﬂ‘Ham B¥drtioRrer By 1 r ol i di none (Enanti oner

g fio,S D4C aroEwengr)ethKIé 3Pj4 4- iuoroPher\yl) -4-p P%rledrlrllyé] 2n er'ollgmo)rge
g tﬁgﬁofs& &t rﬁﬂ pﬁneg napht hal enecarbonitrile
Q-Em&mdﬂcpromenyl)ethyl] -3-[4-(4-fluorophenyl)-4-piperidinyl]-2-pyrrolidinone
(bib§t3rdofsotrer Bl Gradropheipher 2); met hyl - 4- pi peri di nyl ] - 2- ox
ég E;W#?udrg ﬁah'yﬂ) e dyA-2-SRPNbRbIRAG AR 1 | e
?%eci“ e AEPaNtPMEsd bphenyl ) - 1- met hyl - 4- pi peri di
ﬁ;({sy[4z(4dst@rgpwwwmlmrmnyﬁ]ri oy Xoy]-pyrr
naphthalenecarbonitrile (Enantiomer 2);
7-Fluoro-4-({3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 2);
6-Fluoro-4-({3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 2);
7-Fluoro-4-({3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 1);

|
olidinyl}methyl)- ZP
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2- napht hal enecarbonitrile (Enantioner 2);
6- Fl uoro-4-({3-[4-(4-fluorophenyl)-1-nethyl -4-pi peridi
wongdosa®6oxo- 1- pyrrol i di nyl j nethyl) - PCT/EP2004/012772
2- napht haI enecar bon| trile;
7- Fl uor o- é 4-f| uorophenyl ) - 1- Peri di
. ﬁ;ﬁlqmg—4d§%£41 Wqﬂ eqyhir 1p}gﬁ§|fiﬁ»yﬁ/-)2 =0X0-1- pyrrolldlnyl}me hyl)-2-
ﬂapmwerhmjadjwnialekﬁﬁnamlorﬂeeu Enanti onmer );

. ygrcﬂroﬁlodr{e%ylbrﬂeﬂnﬁ fsl[wr ﬂ@&sawérwnlq ABinMA-piheRERA]-DAi
Jhd 1-pyrrol i dinyl}met
t a’I enecarbonitrile Ena
. Cé'om -dIEphEBIRenya I3 (4rf 'l@r?at‘e(w)wﬂrfn%thﬂpﬂwe'ﬁ9qlqln>il -2
Pwmlidyiona(lplaperemquyar]2 Ghaip¥nantiogmer 4);5- di one;
. i [i4:85@.&’4|@bbnér@/nbmwis)[mhud>rbpﬁer{yﬂ 1¢AaenyumIp@:|@hamm =1

E?Q‘ IBi’a % é% ér1 6:?%1‘? Enanti me
. &551 Japhemietileds f'@érpphf(fy 4 m&wﬁ%ﬂlp&r' figgl-2-

pyiralidinoge élPlaéieﬁ?%?z%T)ef@rCfaal@ Bnaftoanesr!);amor phous or

o ¢H¥$3,8i0icterocplsnybethhiBpBdof(4- flﬁoroﬁhmt)fﬁorlrn@mya&ptﬁeadlﬂﬁg‘lzl n

Eilr%limn%n Di%gte\’%alsho%er 1)Cham ntio r 1

FLemaaia i e el
RYITQ @msna( ﬁﬁ’@f?ﬁb‘-’ri@?%ﬂ 2 GhaimEnantmner 25:4- £ 1 uor ophenyl ) - 1
o 14 Ripichlbrepheeyi)rdethyl]-B-{4-(4+luatb plyehyl)-12He thy F4-plpeBdiayik 2-
ByrediiRmdhe [ SkhtioraP 1);
: ﬂé‘?ﬁh@ ey L T U
ntiomer 2

o 4y {33L45{4+ﬁlmmomamhéﬁyet}wﬂe4 hipkiidiByl[-2-oka-1 fdyrrolidipyinsthyl}-2~
ABHAlededaitsmitiiidi(Byartiomep4);di hydr o- 2H-pyrrol - 2- one

o &l éfsr @t(ﬁ Fu%roﬁﬁé@ hal Hnét}'ﬂ?l 4 g@@ﬁdnh *]Eé gg&g pkﬂnh@mﬁn‘?&tﬁﬁfz-
Ta@mh‘{] ‘%ag@é@ g 5 : )a) cyclisation of a

o Ediserdd (B mwmmeoylwy -meathiddediperidinyd-2xe- kpyrelicinygmethyl)-
pelaplthalendedrbdnittld (Enantiamdr®):

e  6-Fluoro-4-({3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl}-2-oxo-1-pyrrolidinyl}methyl)-
2-naphthalenecarbonitrile;

e  7-Fluoro-4-({3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-
2-naphthalenecarbonitrile (Enantiomer 1);

e 6-Fluoro-4-({3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-
2-naphthalenecarbonitrile (Enantiomer 1);

o 1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1H-
pyrrole-2,5-dione;

o 1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-5~
methylidene-1,5-dihydro-2H-pyrrol-2-one;

or a phamaceutically acceptable salt (e.g hydrochloride, fumarate or citrate) or a solvate

or amorphous or crystalline forms thereof.

9. A compound as claimed in claim 1 which is

e 1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one;

» 1-[(3,5-Dichlorophenyl)methyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one hydrochloride;
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RO RR RH/ \ RT R6 (IV) or ethyl), R3 is hydrogen
or CG].4 alkyl, the neaning defined in fornmula (1) or

WO 2008/088600 ogen protecting group and R, R5, RQ PEMEPIV04/012772
are as defined in claim1, to yield a conpound of
formula(l), wherein - is a single bond R3 represents

o My Dishlavopl@ryl)detiiy3H4 dhfudodpheyl) el methyl-fpirenidiom]-1 G-
B?hg&%%l#’?@fr I%oﬁéf@n&%{@pound of formula (\/I) wherein

ani n fined in fornula (1) is a
* Al ohigh %P@%Qéwt)mﬁﬁly&ﬁdﬁﬁ-ﬂwomenmﬂ rethyl énptpea@myll -1,5-

dmbiieeshpyrrolzbA diralep yi el d a compound of for mul a(l)
ond, R3 is hydroxy and R4 is

or Wﬁ?@@%@rmﬁr"h%rfoﬂycl i sation of a conpound of fornula
(MI'1), wherein has the neani ng defined in forrrul a (1)

10. g:oh r&%@%ﬂgggr%a?@ﬁ ggg\:r? ﬁﬂﬁq gg‘gl'g r%egq #nec which process
comirigesh | 101(VH) to yield a conpound of formul a(I)

a) @yfa&rﬁbn of a ompsumy ot frenrh avy WdréingRi héy OM;% BIKRA( e.g methyl
represents =0, or d) reaction of a conpound o

R,af ormula(VIIA), wherein R R5, and n are as defined in
, V-N. RO R2 (VIITA) with an aldehyde, (Villa),
)M ee,/mp integer fromO to 3 and Ris as

n clakan 1, to yield a conpound of fornula

Ln /A single bond, represents wherein r
R9i s an Rrﬁ2eger froﬁsl to 4 and R3 together with R4
represents —O”or e) cyclisation in the presence of an
acid of a conp of Mgrmula (Via), wherein RS \ 7 R3

or e%wa)\,fh%)is hydrogen or Cq_4 alkyl, Rgg has the meaning defined in formula (1) or is a
nitrogen protecting group and R, Ro, R5, Rg, R7,Rg and n are as defined in claim 1, to
yield a compound of formula(l), wherein - is a single bond R3 represents hydrogen or
C1-4 alkyl and R4 represents hydrogen, or

b) cyclisation of a compound of formula (VI), wherein Rgg has the

R5

meaning defined in formula (1) or is a nitrogen protecting group, R, Ro, R5, Rg, R7,Rg and

@]

n are as defined in claim 1, to yield a compound of formula(l) wherein --—is a single bond,
R3 is hydroxy and Ry is hydrogen, or

c) cyclisation of a compound of formula (VIl), wherein Rgg has the meaning defined in
formula (I) or is a nitrogen protecting group, L is a leaving group and R, Ry, Rs,
Rg.R7,Rg and n are as defined in claim 1,
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R3 is hydrogen, the neaning defined in formula (1) or
is a nitrogen protecting group, R R5, R7.RO n are as
wa@ledosnedoo n claiml, to yield conpounds of forpai/aP{0bd/012772
wherein - s a double bond, R3 represents hydrogen or
C] 4 alk and R4 is hydrogen; or f) N-alkylation of
a conpoun f gormula (VI11), wherein has the neaning
Rea def i ned |n}%; la (I) or is a nitrogen protecting
\QﬁQH@H , and n are as defined in claiml1, wth
qf formula (I1X) 102L-C(R)(R)(R) (IX) in
| eaving group, and R7 are as defined in
Rg clai yield a conpound of formula(l) wherein - s
a S|ngl%2bonm, and theregfifer optionally for any of
steps (a) to (f): renoving any protecting groups
and/ or converting a conpound of formula (1) into
to ylahdoa sempeuntholiedmen(y whergina-( 1i§ agindle pong epdRat together with Ry
représ G Qund of forrmula(l) or a derivative thereof |nto
p?%%\ hi oners thereof formn har maceut i
d) r%?@&@rppatﬁ goraR@ynd ok fergHiR{MHAY: éo@egff% iK% Re 7c a.aﬁé mare as
demkﬁlﬁcf quse in therapy. 12. The use of a conpound as
in any gdaims 1 to-9 in the preparation of a
medi canment for usRéin the treatnment of conditions
Rrni ns (i ncluding substance and ot her
nd/ or by selective inhibition of the
transporter protein. 13. The use of
R9 claimed in any clains 1 to 9 in the
treatnﬁht é condi ti ons nedi ated by tachykinins
(i ncluding ubst@ﬂge P and ot her neurokinins) and/or
by sel ective inhj llon of the serotonin reuptake

wit GRS R v R 50 TGRS
is ad GeffHddi Etdéfrﬁ 1%5 BeRNEc&hp mdeofn&m@g SUtierah > is a single bond,
Rg 1 ?ﬁ?e%?%% (]t(ﬁ[-léir?{—] %@é%%xgﬁ mtgcc’grﬁrorﬁl toél g}?& E{3dtoé&her with R4

représritd €0| ar [ n the treatnent of condl ti ons medl at ed by
inclu

o) cyleaa i s *?ﬁ% rarelioen ) SeBiRBiRRS A PP TR W), pngrein
serotonin Ep( e transport er pr otein Conprl Si ng

Reaadm ni str at | an effective anmount of a conpound of
mrwla {aimed in any clainms 1 to 9. 103

R
o (Vla)

R3 is hydrogen, Rgg has the meaning defined in formula (l) or is a nitrogen protecting
group, R, Ro, Rs, Rg, R7,Rg and n are as defined in claim 1, o yield compounds of
formula (1), wherein ----is a double bond, R3 represents hydrogen or C4.4 alkyl and Ry is
hydrogen; or

f) N-alkylation of a compound of formula (VIII), wherein Rgg has the meaning defined in
formula (I) or is a nitrogen protecting group and R, Rp, R3, R4,Rg and n are as defined in

claim 1, with a compound of formula (I1X)
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8
\'\l 2

R3

© R R ) L-CRs)Re)R7) (IX)

in which L is a leaving group, R5,Rg and Ry are as defined in claim 1, to yield a
compound of formula(l) wherein ----is a single bond,

and thereafter optionally for any of steps (a) to (f):
e removing any protecting groups and/or t
e converting a compound of formula (1) into another compound of formula (I) and/or

e separation of a compound of formula(l) or a derivative thereof into the enantiomers

thereof
o forming a pharmaceutically acceptable salt.

11. A compound as claimed in any claims 1 to 9 for use in therapy.

12. The use of a compound as claimed in any claims 1 to 9 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 the serotonin
reuptake transporter protein.

13. The use of a compound as claimed in any claims 1 to 9 in the treatment of conditions
mediated by tachykinins (including substance P and other neurokinins) and/or by selective
inhibition of the serotonin reuptake transporter protein.

14. A pharmaceutical composition comprising a compound as claimed in any claims 1 to
9 in admixture with one or more pharmaceutically acceptable carriers or excipients.

15. A method for the treatment of a mammal, including man, in particular in the treatment
of conditions mediated by tachykinins, including substance P and other neurokinins and/or
by selective inhibition of the serotonin reuptake transporter protein comprising administration
of an effective amount of a compound of formula (1) as claimed in any claims 1 to 9.
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