271E8 2007 WD 2005/ 049600 PCT/ EP2004/ 012772 BETA - LACTAMS FOR TREATMENT OF
CNS DI SORDERS The present invention relates to tactamderivativ ‘
processes for their preparation, to pharmaceutical conpositi on?S%BEﬁ &Abhi ng
them and to their nedical use. The present invention thus provides a
compound of formula (1) R5 RBR6 (CH2)n ONR7 R4 R3 RO RR2 (I)
wherein -woaREepeits a single or a double bond; R r eprmpmu/si2zzr adi cal
selected from 000 i)( ,)Pii) ( kvo--~iii) )(1)P: and iv) 1tP in which
Rl is hal ogen, cyano, Cl1-4 al kyl, Cl-4 al koxy, trifluoronethyl or
trifluoromethoxy and zer o R2 represents
hydr ogen or Cl-4 al kyl ; éﬁﬁ?, rLgpreSaﬁf @%ﬁgﬁ%ﬁa%p N%/défo‘l;)?gmolzrs Cl-4 alkyl; R4
represents hydrogen or R4 together with R3 represents =0 or =CH2; R5
represents phenyl, naphthyl, a 9 to 10 nenbered fused bicyclic heterocycllc
group or ahe poesest inverttion é@latnéttceia@m detipativgs, tavpiecesses deri theig preppratian,do
optional |y Wﬁﬁ&”&ﬁﬁp&fﬁoﬁs &aténﬁ@waﬁQOmwbémsﬁel ected from

trifl uoronet al kyl, hydroXy, cyano, Cl-4 al koxy, trifluoronethoxy,
hal ogen or $( O)gq 4 alkyl; R6 and R7 independently represent hydrogen,
cyan, Cl- mrelpkgdentinve%ommusﬁidQMEaﬁbomdaﬂnd effoes@a{ls hydrogen, hal ogen, C3-7
cycl oal kyl, hydroxy, nitro, cyan or Cl-4 alkyl optionally substituted by
one or two groups sel ectegs from hal ogen, cyano, hydroxy or Cl-4 al koxy;

R O represgnts hydrogen of .88-7 cycl oal kyl ; n represents 1 or 2, qis 0,1
or 2; 1 o) R7
—(CH,)n N
R4
: R3
‘ RS R
R2 M
wherein

-— represents a single or a double bond;
R represents a radical selected from:

) 8] O 0
pRP g #p o/ i) ‘;1"’}—’ and iv) ‘;f"’ 5‘“

in which Rq is ' halogen, cyano, Cq.4 atkkyl, Cq.4 alkoxy, triflucromethy! or
frifluoromethoxy and p is zero or an integer from 1 to 3;
» Ry represents hydrogen or Cq_4 alkyl,
» Rg represents hydrogen, hydroxy or Cq.4 alkyl;
( » Ry represents hydrogen or Ry together with R3 represents =0 or =CH2;

+ Ry 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, Cq.4
alky!, hydroxy, cyano, C1_4 alkoxy, trifluoromethoxy, halogen or S(O)qC1.4 alkyl;

¢ Rg and Ry independently represent hydrogen, cyano, C4.4 alkyi;

« Rgis (CH2)R40:

» Rg represents hydrogen, halogen, C3.7 cycloalkyl, hydroxy, nitro, cyanc or C14
alkyl optionally substituted by one or two groups selected from halogen, cyano,
hydroxy or Cq_4 alkoxy,

+ R4p represents hydrogen or C3.7 cycloalkyl;

* nrepresents 1 or2;
¢« qis0,10r2



27 FEB 2007 WD 2005/049600 PCT/ EP2004/012772 r is O or an integer from!|
to 4; or a pharmaceutically acceptable salt or a solvate thereof. Another
enbodi ment of the invention provides conmpounds of formula (1), wherein -
represents a single or a double bond; R represents ( 1)Pin \/\hlZ(?H-'H:Blzg

hal ogen, Cl-4 al kyl, cyano, Cl-4 al koxy, trifluoronethyl or trifluoronet hoxy
p is zero oyoasmsipseger froml to 3; R2 represents hyd@@ﬁﬂﬁzd&ﬁmﬁ%ﬁ al kyI
R3 represents hydrogen, hydroxy or Cl.4 alkyl; R4 represents hydrogen or
together with R3 represents =0; R5 represents phenyl, naphthyl, a 9 to 10
menber ed fusedrBigrehiitted@temorcyalic group or a 5 or 6 nenber ed het er oar yl

group, wherein_sai op;.i | ) td d by 1 to 3 groups
i ndependent |y 35 Peﬂ}ag'@g%?uﬁ?ﬁ%{’g%&g%o%%lt%ﬁ S,O %f{h%ék? hydr oxy, cyano,
Cl_4 al koxy, trifluorornethoxy, halogen or S(OgCl_4 aI kyl;  R6 and R7
'ndepende%bmef&%&ﬁﬁm ohm@r.r%%n 6a88s chrh rﬂislmormmagg JRgghher with R4

represents C3. c resents represents
hydr ogen, ‘ha‘f’b e@%af"{%fc?’ CH?'P ofYdroxy, nitro, cyano or Cl 4 al kyl
opti OnallyOSLR)EHpréthBd by one or two groups sel ected from hal ogen, cyano,

hydroxy or Cl4 al koxy; R10 represents hydrogen or C3-7 cycl oal kyl ; n
represents r 2; gis0,1or2; r is O or an integer from1l1l to 4; or a
phar maceut i y acceptable salt and a solvate thereof. A further enbodi nent
of the inv on provides conpounds of forrmula (1), wherein -represents a

singl e or ®Pdoubl e bond; R represents ( 1)p 2 27FEB2007 WD 2005/ 049600
PCT/ EP2004{ QHigi7 &2 i$ Ral®qiing &4 Rlallys ciitlopasing albxy tibdmetiay BRifudaméthakkoxy ,

trifluoromethyl or trifluoromethoxy p is zero or an integer froml to 3,
; pis zero or an integer from 110 3;

l‘ + Ro represents hydrogen or C4.4 alkyl;

* Rj represents hydrogen, hydroxy or C4_4 alkyl;

+ R4 represents hydrogen or R4 together with Rg represents =0;

« Rpg represents phenyl, naphthyl, a 8 to 10 membered fused bicyclic heterocyclic
group or a 5 or 6 membered heteroaryl group, wherein said groups are optionally
substituted by 1 to 3 groups independently selected from trifluoromethyl, Cq.4 alkyl,
hydroxy, cyano, Cq_4 alkoxy, triflucromethoxy, halogen or S(0)qC4_4 alkyl;

* Rg and Ry independently represent hydrogen, cyano, Cq.4 alkyl or R3 together with
R4 represents C3_7 cycloalkyl,

* Rg represents (CHaJrR1(;

* 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,

» R1g represents hydrogen or C3.7 cycloalkyl,

* nrepresents 1 or2;

e qis0,10r2;

e risOoranintegerfrom1to4,

or a pharmaceutically acceptable salt and a solvate thereof.

A further embodiment of the invention provides compounds of formula (1), wherein
e —— represents a single or a double bond;
* Rrepresents

Ry)p



R2 represents hydrogen or C -4 alkyl; R3 represents hydrogen, hydroxy or
Cl 4 alkyl; R4 represents hydrogen or R4 together with R3 represents =0;
R5 represents phenyl, naphthyl, a 9 to 10 nenbered fused bicycli Q7 FEB 2007
het erocyclic group or a 5 or 6 nmenbered heteroaryl group, wherein Saldﬂ
groups are optionally substituted by 1 to 3 groups independently sel ected
fromtrifl waymomédose, Cl-4 al kyl, hydroxy, cyano, Cl-4pci/krreys/012772
trifluoromethoxy, halogen or S(O)gCl-4 alkyl; R6 and R7 independently

represent  hydr.ogen, ano, Cl-4 al kyl; represent 2)rR10; R
represent & ‘K‘Vﬂ? %@; ésrﬂa$‘¥gipoﬁéﬁ,al%9¥a%‘§r (91043158%5’: RWB’P ,yf %_t{'f]‘b?m@?tgfm’gor Cl- 4
al kyl opt Lahadd ¥r stihebétdned tdy, one or two groups sel ected from hal ogen,

cyano, hydr cﬁ%g&%ﬁﬁf represents hydrogen or C3-7 cycl oal kyl ;
n representsq:?“%/r(l):}P'reﬁé;ptgrﬁl sU, lor 5‘;“5%@"5 O or an integer froml to 4; or a

phar maceut P c 4% fprrgsentpbydspgens BYFroxy Ga-48kvlat e t hereof . The compounds of
formula (1} qRvepresentaRydogdirR QBgstaétvith Rereppdsentst=00 | | be appr eci at ed
that for use in nmedicine the s ltti of hj conlﬁgungj of fiorrrlula (rlg Ishould be
phar maceut f cdrg {FPECEEHRIBI z"@ﬂ] by, ’b?egﬁ)ch PRRORePe Yysy WP eYS ts will
be apparent dieupt BP&ES BKiIh@fbdréd hBRraiinfl grsLip, Wheleittisnid BRrps deseptidpal, in J.
Pharm Sci ., sﬁg t%utecpﬁgm 15 é%mup§%p@ﬁdé}ﬁl{é@el@,@l@ﬂtﬁoﬁpsrfﬁ@érbﬁefhﬂ, 5, dih

i norgani ¢ aci ds e.g. hydrochloric, hydrobromc, sulfuric, n|tr|'4c,

hydr oi odi ¢, VS E¥HFofie, a"fﬂ*ﬁ/ﬂﬁ%%%%{ﬁ?ﬁ“&%@ﬁH,ge'aﬂfds@r)@%hn@'ké{l&i ds e.g.

succi ni ¢, walRy shddvehiepenentyrémesent hydroger, aydray, Cg.4 dlieizoi C,

trifluoroacetdc I ic, formc, propionic, glycolic, gluconic,
canphor sul furl?%fep%%dtif%['!rﬁ%}(%ohuci c, gentisic, isonicotinic, saccharic,

gl ucuroni cy Ry GPEsens dvdivoen. hakaanits.7 sveeriani dsoxys aitioe wans, or C14
phenyl acet i C’almﬁﬁ?nbﬁra?lﬁgﬁﬁ%cb BAE % ttﬁ)gr %ﬁﬂéé‘%&%gﬂ;eﬁ MUet haRBBH OLARA! €

stearic, sulfini I ¢ and gal ac acl and arylFsul f'onr'c, for
exanpl e benz dHEQW ¢'Srit-¢ 2REXY:¢ ol uenesul foni c, met hanesul fonic or
napht hal enesRfpospresants hidrdgeser 8ddi tyicmalkglal ts formed with alkali netals and
al kaline earth netals angl_ organi c bases such as N, N _
di benzyl et ﬁyl%‘ﬁ@'&?% }{lgr ’chl or oprocai ne, choline, diethanol am ne,
et hyl enedi amiqie0, 1 emikgl um ne (N-net hyl gl ucam ne), |ysine and procai ne; and
aci d addi 1] oo Sofh PG IR R O (N0 O Bre equi val ents of the
:g: d, af or ofaé) #%Frréa@%t‘r@? ran‘%cg %P'%?%?8@@%0%“’3?@3%@ The pr ggent I nvention
includes within its scope all possible stoichionmetric and non-stoichionetric
forns. SalThe chapounds af feomula il samforion acid additiancsaiis dlidreofa i will berappesciatad ar e
Wi thin theggcepaise3in medicine the salts of the compounds of formula {I} should be
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent
to those skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19,
such as acid addition salis formed with inorganic acids e.g. hydrochloric, hydrobromic,
i sulfuric, nitric, hydroicdic, metaphosphoric, or phosphoric acid; and organic acids e.g.
succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, trifluoroacetic, malic, lactic,
formic, propionic, glycolic, gluconic, camphorsulfuric, isothionic, mugcic, gentfisic,
isonicotinic, saccharic, glucuronic, furoic, glutamic, ascorbic, anthranilic, salicyiic,
phenylacetic, mandelic, embonic (pamoic), ethanesulfonic, pantothenic, stearic, sulfinilic,
alginic and galacturonic acid; and arylsulfonic, for example benzenesulfonic, p-
toluenesulfonic, methanesuifonic or naphthalenesulfonic acid; base addition salts formed
with alkali metals and alkaline earth metals and 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



27 FEB 2007 WD 20051049600 PCT/ EP2004/012772 of the invention as useful
internmedi ates for the preparation of physiologically acceptable sal ts
and/or for use in non-therapeutic, for exanple, in vitro, situati Tﬂﬁ
sol vates may, for exanple, be hydrates. This invention also inclu es f n
its scope stoichionetric hydrates or solvates as well as conpounds

cont ai ni ng waeeakksomnount s of water and/or sol vent. Theceappeynds2of
formula (1) may be prepared in crystalline or non-crystalline form and, if
crystalline, may optionally be hydrated or solvated. Furthernore, sone of
the cryst éaf therieventien s ugsful tinfermaskatesuiod hedrefayiation af physiniagiesily gecspiable

al ter lni'it Lsﬁtsmhmpbemﬁmnm@apwﬁccfh exglmﬁlel nﬁlaﬂd,eﬂtuat:]bnbhehpresent [ gven;i on.
It wi appreci at S in the art that the conpounds o
formul a (ﬁ\-S' Q@Yf’g&eﬁ"ﬁy' %ﬁg&.&‘% @%ﬁ‘tﬂé‘li'tkgat | east one chiral centre (nanely the
carbon atom shown as * in formula (1la) and (1b) and nmay be represented by
fornul a (Th@)nv@ﬁﬁbn(dsdﬂi)wcluc@ v%urﬂﬁs dRBpeRétanorﬁétﬁé ikréted 6r'sovlteFhswdias R9 R R9

RR R oﬁap)mn’t%iﬁ Wﬁ'ﬁ% nd Inchgﬁ@ﬁ)rtsgﬁgntt he bond is above the

pl ane of t € paper cates that the bond is bel ow the

pl ane of the paper. At |least two asymretric carbon atons are present in the

conpounds Thé céropaunids of foyrmula {heag ba pRpaied il ciyfséaliinet orfnoororysjaliredemn,cand, nay be

feprese % ?@rybwll'h@rrﬁw apt%&arg)be Hydehted grbfwztiggﬁégﬁiﬁnorﬁ%z?i dR&‘%efr%Syé?am@ 2})09
d | Ve |

VO 2005/ 045'865 ?"@3 BT 6 =4e poyvinbibhic fhrfs, dficH?

are n e presen nven I0n

( It will be appreciated by those skilled in the art that the compounds of formula (1), wherein
nis 1, contain at least one chiral centre {(namely the carbon atom shown as * in formula
(1a) and (1b) and may be represented by formuta (1a) and (1b).

R5 RS R5 R6
\' o) R7
Ve
R4
& \\\ R3
R9 R L
(1a) (19)

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 (),
wherein Rg is different from hydrogen and may be represented by formula (1c), (1d), (1e)

and (11).

RS RS RS R5
\1 0 J4R7 0 R7



R \ANN ~ ~ ~~|/R7T - CHHn A R4 '" RBRRRR3 RO RR R (le) (1f)
Further asymmetric carbon atons are possible when R3 and R4 are not the sane
group and/or when R6 and R7 are not the sane group and/or when - jﬁﬁﬁ%mﬂ

T ; "for

single bond and/or when -- is a single bond and R2 is Cl-4 al kyl.
exanple at least two asymmetric carbon atons are present when R6 and R7 are
not the sameogeispeand -- is a single bond (nanely the earhriatre shown as

** and as *** in fornmula (1g)). R RS R6 O** R7 -(CH2ZMN *,* R4 R3 RO
R(1lg) It is to be understood that all stereqisomeric forms, including all
enantionmers, diastereggi sonmers-and all m xturgsR& hereof, including
racemat es,R8ar e en%orrpgzé;gd w thiny, the op Rt he present invention and

I"ed” coffp

the referen cy Cppounds of for | ydes all stereoisoneric forms
unl ess ot herw sewst at 8¢? The presght Efventi-Ongal so incl udes

i sot opi calrp’ e ounds, Fwhichitaraidentical to those recited in
formulas | and fol Rowi ng, but for the fad¥ that one or nore atons are

repl aced by an atom hai®lg an atomic mass or nd8s nunber different fromthe

atomic mass or mass number usually found in_nature. Exan'ﬂl es of isotopes
that can [arthergegpmstigcatbop Ftagscppesiiisw ben Raand Racteinghing §8MagEUPs ot opes

OL | hydroge.nd/oﬁahémnaana raa@m,th@wg@gmuptmamhamausv n‘slalehglagmnii f@d&.lfﬁe, and
chlorine, such as 3H. .1 . , 31 and 1251. Conpounds of the
present i 8ﬂt"|"'d$| aasﬁwl%ﬁ%qdrééglﬁ'%ggﬁa)'/kjyzficcept able salts of said conpounds

t hat cont dhus, firexampleaitisast tyn @aymeltio parbor atbns arstphesent wheroRgen®dR7 arder
atons are within t scaope of r L.hvent ] t QRi lLy.-.|abel ed
conmpounds " %?ﬁ%mer??‘g?eaﬁ}% T“ﬁ%eﬁ%?@ﬁfﬁoﬁ @?%er?(%{ que%rﬁc&%éofn%tsgg\xﬁ%%h and

radi oact i we *"dofoopes (talkh as 3H, 14C are

(19)

It is to be understood that all sterecisomeric forms, including all enantiomers,
diasterecisomers and all mixtures thereof, including racemates, are encompassed within
the scope of the present invention and the reference to compounds of formula (1) includes
all sterecisomeric forms unless otherwise stated.

The present invention also includes isotopically-labeled compounds, which are identical io
( those recited in formulas | and 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,
2} and '#,
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 3H, *C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated , i.e.,
*4, 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



i ncorporated, are useful in drug and/or substrate tissue distribution
assays. Tritiated , i.e., 3H and carbon-14, i.e., 14C, isotopes are
particularly preferred for their ease of preparation and detestagkllty 11C
and 18F isotopes are particularly useful in PET (positron enissiohFEB2007

t onography), and 7251 isotopes are particularly useful in SPECT (single
photon 5 2y@ 260584926007 WO 2005/ 049600 PCT/ EP2004/ 01277 3¢ceiesidk0f7172
conput eri zed tonography), all useful in brain inmaging. Further, substitution
wi th heavier isotopes such as deuterium, i.e., 2H can afford certain

t her apeut iemuﬁibnaaawggﬁzedtewgtabng Alr wseruy ire Bttt invagirgh Bliitieer séudbiitifidnywit or

exanpl e | BELRASEdold AK A<hAlenlib! 50t A GREhy ARIRCLRAN FITEALS A"

hence erre i n sone ci'rcunst ances | Ca K
corrpounds r@ulthgrfrnm gisaier meldbgligistabilityntepr gxamnleanrmaédtm oo baihlifgentadired, be

prepar ed dBé’ag%%&Weﬂ%n&uéndt REnda! %9%&@@%8% Q5Rd dlreumsnc%gh%m @nd/or in
t he Exanpl es

el ow, stitutyn refatg abl e &Joplcall
| abel ed T ibgledcomppungS s fodles bt Blnd b uighGar e eRIN be RIS e e 1
t he term byphirfipg outvthe blreedabo dieclosedds thEpaSthahesamd/trein tigy Bxpmples belowf ended,
unl ess ot her a n ups.
The term gﬂbﬁftﬁﬁ}fg Bel%adlg d \% AL %s&?@:f&llg @BQIQ& hr\égg&ﬂdfo?a ﬁ@%%lpg%ﬁ’ref ors
to a strallftj?ﬁe{’d?agem anched al kyI group cont a| n| ng from 1 to 4 carbon atons;
exanpl es of such groups include nethyl, ethyl propyl, iso- prOpyI n butyI

| 50- DUt Y| i Lk ¥loin iﬂéeteF@moﬁﬁ %e RIS &%l a.@rdf%mhah i

b t
monocycl | R '93@5?58 SHhermigs 515 Poty 1Pt 2B 2enind Shous' exalm(;l e
cyel opropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycl oheptyl The term

Cl-4 al koxr)segérmrm_gramyllae udedhdrain@sla grdmi ¢r ®pard obtha gedipdefeRatorn aldighkyr gr oup,
for exanple net hoxy et hoxy, . pr.op- % rop-2- oxy, but-1- ox¥' but - 2- oxy
or 2- et hyrgscagd a@(ﬂ&“l’ WFE%‘"'R& fom é tB Fa °Heﬁ'f‘a’€?:e%?‘%'ﬂi’ﬂee‘>r By Yrerfp

accor di ng iridude meethyh\egh, ipeopyt, Bopropy; nwles, isd-bugnydrt-bdtyll ophenyl, pyrrol yl,

i mdazolyl, thiazolyl, oxazolyl, pyrazolyl, isoxazolyl, isot hi azol yl ,

1,2, 3- trlazolyl 1, 2, 3-oxadi azol yl, 1,2, 3- thladlazolyl 1,2, 4- trlazolyl

1,3, 4- oxdbeie® fgﬂoge'lf%efﬂi‘! fiyosige, e?f'@!"w brarninesr inging: azol yl |

1, 2,5-thiadi azolyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

124oxa e QF A6 The term
9 to 10 rrjlrrt]%gér}g% use§0§b$%§t&?cn%ﬁ3t5grnc?bya’z?lﬁlgh%mg rltlac IZ;?bgoto z;]lﬁSAaeog?’r 6, 6
bi cyclic 1o ?igarbysabms sochnas iforiemgmple, dyelaptopyh eydiakiugyl axtioperd] eyclobexyl oom
oxygen, %Fﬁ ni trogen, which may be saturated, unsaturated or
aromati c. e term 9 to 10 nenbered fused bicyclic het erocyclic group al so
refers to a phen fused to a 5 or 6 nenbered heterocyclic group. Exanple
of such gribagm émam@xmﬁmy be g straigletchairerapranghed chain alkoxy group, for

example methoxy, ethoxy, prop-1-oxy, prop-2-oxy, but-1-oxy, but-2-oxy or 2-methylprop-
2-oxy.

When Rg is a 5 or 6 membered heteroaryl group according to the invention this includes
furanyl, thiophenyl, pyrmolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, 1,2,3-triazolyl, 1,2,3-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-triazolyl, 1,3,4-
oxadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-oxadiazolyl, 1,2,5-thiadiazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, 1,2,4-oxadiazolyl, 1,2,5-triazinyl or 1,3,5-triaziny! and the like.

The term 9 to 10 membered fused bicyclic heterocyclic group referstoa 5,6 or 6, 6

bicyclic ring system, containing at least one heteroatom 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 greup. Example of such groups include benzofuranyl, benzothiophenyl,

indolyl, benzoxazolyl, 3H-imidazo[4,5-clpyridin-yl, dihydrophthazinyl, 1H-imidazo[4,5-
6



i ndol yl , benzoxazolyl, 3H i m dazo[ 4, 5-c]pyridin-yl, dihydrophthazinyl,

1H i mi dazo[ 4,5- 6 27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772

c]pyridin-1-yl, imdazo[4,5-b]pyridyl, 1,3-benzo[1, 3]dioxolyl, 2H chromanyl,

i sochromanyl, 5-o0x0-2, 3-di hydro-5H-[1, 3] thi azol o[ 3, 2-a] pyri m dyl 2 7 Fgp 2007

1, 3-benzot hi azol yl, 1,4,5,6- tetrahydropyridazyl,

1,2, 3,4, 7, 8yposyseept eri di nyl, 2-thioxo-2,3,6,9-tet ra Jﬂ &0?-129 rin-8-yl,

, 7-di hydro-1Hpurin-8-yl, 3, 4-di hydropyrimdin-1-yl, ﬁ

nzodi oxi nyl, benzo[ 1, 3] di oxol yl, 2H chronenyl, chr omanyl
g gl Eyg& n liﬂ@yﬁﬁﬂnf&!ﬁkoﬁ &bﬁynﬂjﬂh&’@fﬂténﬂdﬁ B]ﬂ%%ly” 2H—chromanyi |s?]chéomany1 4 vl
i hydpo- ri o y ridinyl,

hi eno[ 3, [é B Bfﬁ? cﬁ?’ﬁbﬂ 3%“%%9@31%2'?]%(“}‘?@#0 3H g)pr%P%' d] p FrhPdi nyl ,

, 3- di met teyahyropynid@zpt, hi 01@:R4.3,86eSahyetapidnigyio- 2-tHigxad, 319‘49 tettat®dro-1H-
h
3
6,
n

e
' yﬁ.r ﬁ;gp@rﬂs{@' Iny 7h¢lmﬁ§d?ﬁ‘§9[—%au§ %ﬁig;’;?ﬁ:& JMBPoPyrlmldm- Y, 2,3-dihydro-1,4-
7, 8- tE?WZ&ﬁ?HFH Wﬁﬁé&ﬂw 2HChsgraenyt GH@WF‘Y’ 3, dibwirophtnglaging.y2.3-
ﬁ' Zi hm dagiplarb1HIAaRAL 1 i alzoly:k.dlhwmzmbomddlug.l)yl ,pyri dylz4ghg@@f1@?g!4py31 m dyl ,
i ophen rro y4
N e R T L R R
ui nazol i dipyrimidimyinoxal |1r@‘ﬂ!melﬂ}y]bﬁ-wh9-r2rthioxw23Gwﬁmyqrb{w RAripylr i di net.2-
di hydBiﬂk&rQi@H&Mhhﬂ)" C3-BRAk b%hzoxgzéﬁyl di hydz;@ dmz&kﬂ 14d ﬂ'\'ia%lof!s syl

i

2-

g ga;ht g]tpg(q?r.? w&o- 5,6 égie[t@}l{zﬂl?la%ymg lmyl X‘Bé‘?ﬁ‘ nap1 E]e 1, 3 ben%lothlazoly!

8- di hydbawmquzdmlbenydmazblympoﬂﬁyl 2tueligyyidyl Gthiopleayd poimidy,| thiophehy|plredyt | -

i S |2 ?L;hgﬁmﬁﬁ@ ! 0’%9%'5?'%3" 'thﬁ%oiylﬁ y]% QQWQQBﬂ%mﬂ{m fl?/r Wﬂh?zcﬁ;}lam%er einn
f or nul a( 1AYinedyl, lmwomwl qyln\amlrny)mqmoxalmv* ReapRthyr dimp, mvrqzwbrl{%&]%@nas of
formul a (h)»-av@rsddquinokryl, chtdamwmamwﬁ&ormhz&{eqdimm&w | §B.67-telrahyrer 6 of

}lee agl pEzbgﬁz%ﬁ)}tHOpﬁeny?Z-yleer §-%Q;Brﬁtqyrfdlrrlrylf or1n%1 naph(thlynjc} inyl, g,4@hyd90—§f-l:ﬁl N
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b
3,
1,
t
1
di
2,
5,
b
t
3
q
1,
4,
1,
4,
[1

benzothiazine, 4,8-dihydroxy-quinolinyl, 1-oxo-1,2-dihydro-isoquinolinyl or  4-phenyl-
[1,2,3]thiadiazolyl and the like.

in the compounds of formula (1) wherein n is 1 the group Rg may be in position 2, 4, or 5

as represented in formula(1h)

R5

R8 [ RO

0 R7

p- N
( A 'r//><:R4
4 * R3
RS R

R2 (1h)

in the compounds of formula (1) wherein n is 2 the group Rg may be in position 2, 3, 5 or 6

of the piperidine ring as represented in formula (1)

R5 RE
R8 O R7

N7 N
R4

4 LY
J ‘\/(R?}
Ro R
R2 {1i)



R3 RRRR2 (1i) 727 FEB 2007 W 2005/049600 PCT/ EP2004/ 012772 I n one
enbodi nent, nis 2. In one enbodinent Rrepresents ( op in which RL is

hal ogen, Cl-4 al kyl, cyano, Cl 4 al koxy, trifluoronethyl or trif27UPEDAEI hoxy
pis zero or an integer from1l to 3. In one enbodinent, R is phenyl
optionally substituted by one or two groups selected from hal ogen(e.qg.
fluorine) ovamos@besh al kyl (e.g. nethyl), Cl_4 al koxy(e. gcoepionyiz72
trifluoromethyl or trifluoronethoxy. In another enbodinent, R is phenyl
substituted by a fluorine. |In one enbodinent, R2 is hydrogen or nethyl. In
one enbodimeriemi@Binentmidrdogen hydroxy or nmethyl, or together with R4 forns
=0 or = nt, R3 is hydrogen hydroxy or nethyl, or

t oget herqﬁ%%ﬁ?gﬁ%hﬁﬁ%hﬁne enbodi ment, R4 is hydrogen. In one

enbodi ment, R5 is phenyl or naphthyl opti onaIIy substituted by one or two
groups sel ed fromtrifluoronethyl, cyano, Cl_4 al kyl or halogen. In one
enbodi nent ,>X@& i s hydrogen or nethyl. |In one enbodinent, R7 is hydrogen or
met hyl . | @ pne errbodl rrent R8 is (CHZ)rRlO in which R10 is hydrogen or C3 7

%glr gggﬁyh‘r"‘tﬁ’gﬁ éﬁy ﬂ‘.‘)??&@ F ub§ﬂ14taﬂ{°éﬁ tBhu oﬁﬁgﬁwmﬁﬁ@%up‘% sel ected

from hal Ogﬁﬁ‘]zer@orZanﬂnﬁgérleH&ﬁ o/ 2005/ 049600 PCT/ EP2004/ 012772 I n one

enbodi ment R is phenyl substituted by a fluorine, R2, Rg and R4 are
hydrogen, R3 is hydrogen, hydroxy or nethyl, or together with R4 form =0 or
=CH2, R6 hmherRmbpdinent, Riismberit apopatyysibstijelad by ametdiywo grRBIpE selptied jromor

napht hyl aaog@mgl Vius e t icyamedcm aligi(e.gr methylyr diing ialidepegdesthbyy)sel ect ed

from cyano, neth orln brom' ne or fluorine
[ y for%m XY.

tnﬂuorome uorom

In another embodiment, R is phenyl substituted by a fiuorine.

In one embodiment, Rz is hydrogen or methyl.

In one embodiment, R3 is hydrogen hydroxy or methyl, or together with R4 forms =O or
=CHo.

In another embodiment, R3 is hydrogen hydroxy or methyl, or together with R4 forms =O.
in one embodiment, R4 is hydrogen.

In one embodiment, Rg is phenyl or naphthyl optionally substituted by one or two groups
selected from trifluoromethyl, cyano, C4._4 alkyi or halogen.

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

In one embodiment, Rg is (CH2);Rqg in which Rqg is hydrogen or Ca.7 cycloalkyl {(e.g
cyclopropyl) and ris G or 1.

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

groups selected from halogen.



atom R8 is hydrogen, nmethyl or cyclopropylnethyl, and n is 2. In another
enbodi nent R is phenyl substituted by a fluorine, R2, Rg and R4 are
hydrogen, R3 is hydrogen, hydroxy or nethyl, or together with R4 { dFkB0)7 R6
and R7 are independently hydrogen or nethyl, R5 is phenyl or naphthyl
optionally substituted by one or two groups independently selected from
cyano, et hyo 2oeoshkwod ne, brom ne or fluorine atom RS ipeThytheeger: et hyl

or cyclopropylnethyl, and n is 2. Exanples of the conpounds of the present

i nvention include:

1- (3, 5- DIt ATPBRASERRN i PRy substityted by ARygHNG, Rante 7ndiReiase hydieast 1331, 5- di hy
dro- 2H py hedrogern hgdroxy or methyl, or together with R4 form =0 or =CHo, Rg and Ry are

1 (3. 5 Dub o ARRAINMAJBE oMk e lerh PRBNS by Tl ) e 1 )

1-[ 1- ( 3, 5obivahigesupp Hadepehddrly Isble@ef fofnd cfdnaometiiye oibijined bpomimei atiflogrine- 1, 5- di h
dro-2H i hak ';ﬁ;@ Sy, is 2.

>1/- [ (1S)- 1%‘:@‘%? %m@%aphtﬁgﬁgﬁﬁ% et h&"ﬂ] I?qg_a[ng_n(lz_zf | uor ophenyl ) - 4- pi peri di ny

]-1,5- dihydro-2H pyrrol -2-one ;

1- [ ( 3- Chl &r entthaapimbbdimenty R) isepigrlyl s@bsfitttddd by | aidivaiec Ry, ) R4- gdo&yi dienyl ] -1, 5

- di hydro- ls 3+ : ; =

(3 a- (S5 R, dien hyerowy or ety ortogsther, wih R o, =Q. Re and Ry

H- pyr r ol - &re/ingeRanagtly hydrogerhat MewnBe ay Blesvt on naphthyl optionally substituted by _

1-11-(3, SRk oRlnes 0@%2&%’" ﬁp@“@n‘ﬂ sbcted Hont! OLBRE SNYth)i; ErIBHRE! bl & 1. 5-dih

dro- 2H rrol - 2- . al n_ Enant | 6,2 .
>1/4( 1R) - 1- ?é‘?r&ﬂa a- ahc’ahﬁf Pﬁgﬂeﬁ’y le‘?%g‘fl?gréeyfrﬂ?tbﬂ’-"’r"]ddb'l‘f’gphenyl ) - 4- pi peri di nyl
]1-1,5- dihydro-2H pyrrol -2-one;
]1- [11-5( BHFE%%B&EQBHR@WI%;&L@BQMH@ reEiéﬁtGrﬂ@Hidﬂﬂﬁa@arb@nyl_ ) - 1- et hyl - 4- pi peri di nyl
118 1 05 RSP n BTy B e P 3P ety - 4- pi
peri di nyt] - PYBE&PRRIdr 0- 2H pyrrol - 2- one ;
1- [ ( 3- Chl sr ot-i(3 Fdlishichenhenyiimetestllé KH4 Supuplienyii tuoetbyepiperidinyrbbhy [ 4- pi per i di
nyl]-1,5- didiydre2R-blypy2ramke-; 2- one,
1-[1- (3, 55D phL@rsqumwfa&.thJw@ 4k A-ubrobhtn) sl -4 Sraingdfo=A4-pi per i di nyl
LT3R 1 { DEpeol iy eratimen it ) TS PEL 2 henyl thyl - 4- pi
peE |( di %yl ].f 1I -)gﬁr“@g/%%g’gw %ﬁ%@%w%ﬁyﬂéﬂh-(}-ﬂLoroghenyll)-'i-%ripcg)n |r?3X]-1}511 ety bl
4- ({3-[ 4- (4-4mvder-dpR € et hyl - 4- pi peri di nyl ] - 2- oxo- 2, 5- di hydro- 1
H pyrrol - 3- (30bloos -pahtimdgriyt) mathghd 44(Liuurophiehd)}-4-pipBridiny1]-iE, SBIiR@OF
2H-pyrrol-2-one;
e 4-({3-{4-(4-Fluorophenyl)-4-piperidinyl]-2-oxo-2,5-dihydro-1H-pyrrol-1-yl}methyi}-2-
naphthalenecarbonitrile;
« 141-(3,5-Dichlorophenyl)ethyl}-3-[4-(4-fluorophenyl)}-4-piperidinyl]- 1,5-dihydro-2H-
pyrrol-2-one (Chain Enantiomer 2);
‘ o 1-[(1R)-1-{3-Chloro-1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-4-piperidinyl}-1,5-
dihydro-2H-pyrrol-2-one;
o 1-[1-(3,5-Dichlorophenyl)ethyl]-3-[4-(4-fluorophenyl)- 1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one (Chain Enantiomer 1);
+  1-{(18)-1-(3-Chloro-1-naphthalenyl)ethyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyi]-
1,5-dihydro-2H-pyrrol-2-one ;
s 1{(3-Chloro-1-naphthalenyl)methyl}-3-[4-(4-fluorophenyl)-1-methyl-4 -piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one;
» 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;
¢ 4-({3-[4-(4-Fluorophenyl)}-1-methyl-4-piperidinyl]-2-oxo-2,5-dihydro-1 H-pyrrol-1-
yl}methyi}-2-naphthalenecarbonitrile;



WO 2005/ 049600 PCT/ EP2004/ 012772 1-[1

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

-nmet hyl - 4-pi peri dinyl]-1,5- dihydro-2H pyrrol -2-one hydrochl oride? ] Eppim7
Enantionmer 1);

1-[1- (3, 5-Di chl orophenyl ) et hylj-3-[4-(4-fl uorophenyl)-1-nethyl - 4-pi peri di nyl
]-1,5- di hywloaeddldigeyy r ol - 2- one hydrochl ori de (Chai n Enapcirai®iosddri7

1-[ (3-Chl or o- 1- napht hal enyl ) net hyl ] - 3-[ 1- (cycl opr opyl net hyl ) - 4- (4-f | uor ophen
yl)-4- piperidinylj-1,5-dihydro-2H pyrrol -2-one;

1- [ ( 3, 5- DrcHiHdr(3,pHchbrpplsriyhethylB3{4{dcfinofopbenybneeiyi4-pipptigiey ;- tibnyl | - 2- pyrr ol
i di none 1- [ (dihydro-2H-pyrrol-2-one hydrochloride (Chain Enantiomer 1);

S)-1- (3- Gl org ‘hsfm&h&rﬁﬁtkéﬂbjéﬁnﬂfiﬁtﬂ-@-f%b{o néryn i HenRhBRkAngy Riper | di nyl ] - 2-

pyrrolidi non g
S)-1-(3-Chl éﬁy&fo%i ﬁfﬁ g,?frqc [bpi i ngﬁntﬁmerﬁ hen 2 IE)I peridi nyl]-2-
pyrrolidi Aonkdl (3 Chloro-1-naphthal )meth%/(I]— -{1-(cyclopropylmethyl)-4-(4-fluctophenyl)-4-
1-[1-(3, 5- Dlmﬁelrldlnﬂbhé@hy)dm-w-lpyn@-?{-meﬂ f 1 uor ophenyl ) - 4- pi peri dinyl]-2-pyrro
|'i di none o ( D-g&5-Sichurahery)nethies-[4-Emaoiopsy-41piperidinyl}-2-pyrrolidinone

1-11-(3,5-Dig $1o8 eﬁé%ﬂ‘n rth | Ixdi nyl ]-2-pyrro
|E:I| nf)ne l]gist 1r e0| il lg‘%re%ylﬁ r@ﬁ[ﬁéﬁg?&g‘?, !h'h Aodticihi nY! ] >
[1-(3, 5- DchH? é%f‘fa"fﬁz &4 f | uorophenyl) - 4- pldperl di nyl]-2-pyrro
di none * (0 )é'r fiyREIrnap ﬂﬁ!ﬁ‘)ﬁ'@w il driyorophenyl)-4-piperidinyl]-2-

[ 1- (3, 5- Dipgtrblglirepbenyl ) et hyl ] - 3-[ 4- (4-f | uor ophenyl ) - 4- pi peridinyl]-2-pyrro
di none «(DQaqs BIEBmEtSQﬂMnert@lm-[ﬂ—@ﬁﬁtBlbpmn@lperldlnyl]-Z- yrrolidinone

%gh[f (4-DlaiRpRAeY h crdiiRRiib by | - 2- oxo-1-pyrrol idinyl ymet hyl) -2-

a al ene |

(s ra T f@ﬂ%&% oripie xﬁ‘é"%'ﬁé‘?ﬁ 49’“%0955"& RSV RHTTIIRS hy1 ) - 2-
napht hal enec,(QPaBY?Fﬁoﬁo

7- Fl uor o- 4- (F3=(B.4- lelﬁfbmﬁfwbﬁbﬂkiﬂ-ﬁr(&fbpipehﬁr&l)ﬂyﬂllyef'fzﬁﬂvﬂé’-wqﬁt‘l@lﬁ di nyl } met hy
| ) - 2- napht blaeeemisoen it tChalncEr{gntiamén rer  2) ;

I

1-
[

1-
[ i
4-
n

6- Fl uor o- ¢- (£ éézﬁ.&u&&ﬂ%@@&ﬁy] 334~ fmbﬂasﬁérm)uyd,d,er%wn@ayrm.h&{el di nyl } met hy
|7) Flzljopgpzt( {E?% bt(gfrhg ZH erl di nyl pyrrolidinyl)nmethy
1) -2- napht Hifte %@af BN r—‘é-pc%n el -fyrré]%mbl}met% §2. P

6- Fl uor o- 4- (qaahtpa!e('epartrqm!emwwermpu peridinyl]-2-oxo-1
- pyr r ol i die ny-{3rEi-{@yiYor@phenglphipimridingl20km hpywalidayilBetagti2omer 1) ;
1-[ (3, 5- D chiapeplensdatipttig (Enaptibrted); f | uor ophenyl) - 1- met hyl - 4- pi peri di nyl | -

2- rrol idi
(1 (57ch gL jjw*gﬁ TSP LT RTSERRATS ™! Bt vyt - 4-piper
di nyl]-2- p B 18 her 2 Chain Enantioner 1
1- [ 1- ( 3, 5* Di&HrePdpitiidyi )@PWFWUM'EWWWH'G&*%Hé/ﬁ'?h‘}'mil}'ﬁﬁ'ﬂk% 4- pi peri di nyl
]-2- naphthalenecarboniirile {Enantiomer 2);
¢ 7-Fluoro-4-{{3-[4-(4-fluorophenyi}-4-piperidinyl}-2-oxo-1-pyrrolidinyl}methyl)-2-
{ naphthalenecarbonitrile (Enantiomer 1);
o 6-Fluoro-4-({3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitriie (Enantiomer 1);
» 1-{(3,5-Dichlorophenyl}methyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl}-2-
pyrrolidinone;
s 1{1-{3-Chloro-1-naphthalenyl)ethyi]-3-[4-(4-fluorophenyl)- 1-methyl-4-piperidinyl}-2-
pyrrolidinone (Diastereoisomer 2 Chain Enantiomer 1);
¢ 1-{1-(3,5-Dichiorophenyljethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinylj-2-
pyrrolidinone (Diastereoisomer 1 Chain Enantiomer 1);
« 1-[1-(3,5-Dichlorophenyl}ethyl]-3-[4-(4-flucrophenyl}-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diasterecisomer 2 Chain Enantiomer 1);
» 1-{1-(3,5-Dichlorophenyl)ethyl}-3-{4-(4-fluocrophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diastereoisomer 1 Chain Enantiomer 2);
» 1-[1-(3,5-Dichlorophenyl)ethyl}-3-{4-(4-filucrophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diasterecisomer 2 Chain Enantiomer 2);

10



pyrrolidinone (D astereoi soner | Chain Enantiomer 1);
1-[1- (3, 5-Di chl orophenyl)ethyl]-3-[4-(4-fl uorophenyl)-1-nethyl -4-pi peridi nyl
]-2- pyrrolidinone (Diastereoi soner 2 Chain Enantioner 1); 27 FEB 2607
1-[1- (3, 5-Di chl orophenyl ) et hyl ] -3-[4-(4-fl uorophenyl) - 1-net hyl - 4- pi peri di nyl
]-2- pyrrolidinone (D astereoi soner 1 Chain Enantioner 2);
1-[1- (3, 5- wobhbsoegemenyl ) et hyl | - 3-[ 4- (4-f1 uor ophenyl ) - 1 paeiepydoadrzpizper i di nyl
]-2- pyrrolidinone (D astereoi soner 2 Chain Enantiomer 2); 10 2 7 FEB 2007
WD 2005/ 049600 PCT/ EP2004/ 012772 o

[ (3, 5- D cHi-i6%.-eirvarepheayimethylsd-44-fuompbriybiresyhA-aipsriml2- 4- pi peri di nyl ]

2- pyrrol i diymolidinchiriBmdritiomer 1)1) ;

1-
-12[(3 5- DI-ChI|EP39-D'@Jlebe§ﬂ§db}Néti1y11§53 -[444 fifofopharyD R )4~ BipdrRtiryl= 4- pi peri di nyl ]
- pyrroli

4-

L LA A SR ! 6 e

4- ({3- [ 4- ( 4-"ephlbaleperaanjtile (FRankigmerd)ipi peri di nyl ] - 2- oxo- 1- pyrrol i di nyl } net hy
|)-2- naplt hlaA{@-[m(@eﬁlhmnpmanyl)emmn-tplmnémyi]z?-pxo-1 pyrrohdmyl}methyl) 2
7- Fl uor o- 4- (@§h$gbﬁé@mdmﬁ@ yd,,).erlg)rret hyI 4- pi peri di nyI] 2- 0x0-1-pyrrolidi

I t hyl 4t

gyFI} L(r;trao 4- % _gagggﬂiq%zwg%@g E ?i“ rﬁéth?\ yﬁ'eh 8-21 Ohcgr-]yo}m?try?)yr rolidin
I t hyl

 or o (ﬁf@u?m%@-{‘l-(ﬂd'w@mﬁbﬁwm-fmethﬁ'tﬁwe@fm]ﬁe?mdu Pl sRetpy 1 ol | di

nyl } met hyl ) -2-2aphthaleneedrboréttie; boni tril e (Enantionmer 1);

6- Fl uor o- ¢- (ﬂﬁu&&& 3- UORIPBENAN- rﬁetﬁﬁmyberﬂmrm]wxbdu BWdlididmn@xethin-pyrrol i di
nyl'}rmet hyl )5 ﬂﬁ &nﬁ%ak p@“f’ {y¢ (Enantiomer 1); _ o

11[ (H?) gyﬂ’gl IQIr Orgdla&% 5 f}uoyop enyl)1- méthyl-i Hgén%onyﬁr}yogo 11pyrrrr% |5}Xyl}_r#étgl e dinyl]
1-[ (3, 5-Di cH- WW@WF‘?WWW(E@T@’EWRI uor ophenyl ) - 1- net hyl - 4- pi peri di nyl ] -
5- et hyl i delnlé3,5-Dichibrogiang)radthyilyd-Ee#-Roropkesnyl)}d rmethyHapiperidinyil-d &4-l y accept abl e
salt (e.g hygroell®aicde, fumarate or citrate) or a solvate or anorphous or

crystallige i:s BBidRAES RhynRIRTIPL RS 4 AlioibbRer ) TRAMANS-Gberdh§y BL esent

t
|1n\[/(eg I50nD| lzntﬁ' ﬂgﬁ%"' 1’155drrfydh° ?’T p)grcilz—opﬁ fl uor ophenyl) - 4-pi peridinyl]-1,5-dihy

dro- 2H pyr a phamagsntically acceptable salt (e.g hydrochloride, fumarate or citrate) or & solvate

113, & Do Bhp AR e Y ke (4- 1 uor opheny! ) - 1-met ! - 4-pi per i di ny1 ]
-1, 5- di hydro-2H pyrrol - 2-one;

Examples of the compounds of the present invention include:

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

s 1-[(3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyi)}-1-methyl-4-piperidinyl]-1, 5-
dinydro-2H-pyrrol-2-one;

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

+ 1-[{1S)}-1-(3-Chloro-1-naphthalenyl)ethyl}-3-]4-(4-fluorophenyl)-4-piperidinyl}-1,5-
dihydro-2H-pyrrol-2-one;

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

s 11-(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-Chioro-1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl}-
1,5-dihydro-2H-pyrrol-2-one;

s 4-({3-[4-(4-Fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-2,5-dihydro-1H-pyrrol-1-
yiimethyl)-2-naphthalenecarbonitrile;

and phamaceutically acceptable salts (e.g hydrochloride, fumarate or citrate) anct solvates

or amorphous or crystalline forms thereof.
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1-[1- (3, 5-Di chl orophenyl ) et hyl ]-3-[4-(4-fl uorophenyl)-4-piperidinyl]-1,5-dih
ydro-2H pyrrol -2-one (Chain Enantioner 1); 1-[(1

S) - 1- (3- Chl oro- 1- napht hal enyl ) et hyl ] - 3-[ 4- (4-f | uor ophenyl) - 4- pi qup'E(ﬁi ﬁml ]1-1,
5- di hydro- 2H pyrrol - 2- one;

[ 1- (3, 5-Di chl orophenyl ) et hyl ] -3-[4-(4-fl uorophenyl)-1-nmnethyl - 4-pi peri di nyl
1, 5- di hywloaedadiosgeyr r ol - 2- one (Chai n Enanti omer 1); PCT/EP2004/012772

[ 1- (3, 5-Di chl orophenyl ) et hyl ] -3-[4-(4-fl uorophenyl)-1-methyl - 4-pi peri di nyl
1, 5- di hydro-2H pyrrol -2-one (Chain Enantiomer 2);

[ (1R)-1-(3-Chl oro-I|-napht hal enyl )ethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-p
er

(

peridi nyg; ol . .0l - 2-one;
4- ({3-] 4-?%%"%&5@%@% Tﬁ%ﬁ'ﬁ{ ?1%4 pi peri dinyl]-2-o0xo0-2,5-di hydro-1H pyrro
| -1- yl } net Hyl(3.5-Didh n@xlmar%éﬂﬂﬂwrp@)enaﬂrd-mﬁaﬂéd&ﬁr @1 $- accept abl e
salts (e.g kitaRcI-pyridie.onkumarate or citrate) and sol vates or anorphous or
crystallinef . %t of .. 1 7 . F 20Q7 2 /,0496Q0 / EP2004/ 012772
Specific f:or?ﬂg:{l%@é&' OD?'ﬁ%y'}l"fﬁJ?yﬁﬁ'%' Eﬁpgp&enym-mgga-#pipen mylfz ﬂ;,

1-[ (3, 5- D chihydapdiényto-@wnkpdrohlgritie( 4- f | uor ophenyl ) - 1- met hyl - 4- pi peri di nyl ]
-1, 5= di hy dror oo dpheryihyil-3-14-(4-fluorophenyl)-1-methyl-a-piperidinyl}-1,5-
1-1(3,5-Di chi %opher?g}fﬂ)l?r@t hﬂgf-}S-[[ A e e AP 24~ pi per i di nyl ]
-1, 5- di hyddwoie4pyrit-2ong Hemaielr ochl or i de;

1- [ (3, 5- D ChiL8 S pivhiydphamatilyl} - [144-fidorbphemyipn iedtiyiplpemidingiyh 54- pi per i di nyl ]
-1,5- di hydrg-2H-pvrrol »2- umar at e;

1-[(3,5-Di cﬁﬁ*gﬁeﬁﬂpﬁ %Epf’%&!?ﬁa;%- [ 4- (4-f1 uor ophenyl ) - 1- met hyl - 4- pi peri di nyl |
-1, 5- di hgdeosiingiomsihereobne citrate; or crystalline forms thereof. The
compounds of the invention are antagonists of tachykinin receptors,

I ncl udi ng., substance P. and. ot her neurokinins, both in vitro and in vivo and
are thus ofe Lpg@ppﬁnq%hgf r ENEOHOR: ar5+ aiagRsts cﬂﬁgta%ﬁ'f@t EFeRgrs, NG ns,

i ncl udi ngsuhsksca fcandPothercheairdkanins, hethrio kitnoi arsl, in Maohandi are twsaofaisae ihahel y  of
pepti des NAF &ofdif iSRHPORX ifE N&Hausmgu

(Phe- X- G ggﬁ‘ﬁﬁwgf R TREd BB ey . eang Sibsngs, P jand, ofher ¢

bot h | owefetiNINgdvanced Reforns. In namalian lifeforns the nain

tachyki nins are subtance P (SP), Neurokinin A (NKA) and Neurokinin B ( NKB)

whi ch act X ' , [ Rl i hyki ni ns

Ty cont rr%‘%v&ﬁ'ﬁ%%%'*%fﬁi*%éﬁ%%@?%%g@gﬁ%g?%ﬁ%@ SN Rne i 200
{Phe-X-Gly-Leu-Met-NH2). They are actively involved in the physiology of both lower and
advanced lifeforms. In mammalian lifeforms the main tachykinins are subtance P (SP),
Neurokinin A (NKA) and Neurokinin B (NKB) which act as neurotransmitters and

1-
]-
1-
]-
1-
i

—

neuromodulators. Mammalian tachykinins may contribute to the pathophysiclogy of a

number of human diseases.

Three types of tachykinins recepiors have been identified, namely NK1(SP-preferring),
{ NK2 (NKA-preferring) and NK3 (NKB-preferring) which are widely distributed throughout

the central nervous {(CNS) and peripheral nervous system.

Particularly the compounds of the invention are antagonists of the NK1 receptor.

The compounds of the present invention 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 fransporter protein.

Thus, the compounds of the present invention combine dual activity as tachykinin
antagonists, including substance P and other neurokinins, and as SSRls. In particular,
the compounds of the invention combine dual activity as NK1 receptor antagonists and as
SSRis.
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Three types of tachykinins receptors have been identified, nanely
NKL(SP-preferring), NK2 (NKA-preferring) and NK3 (NKB-preferring) which are
wi dely distributed throughout the central nervous (CNS) and peridhE&Eglny
nervous system Particularly the conpounds of the invention are antagonists
of the NK1 receptor. The conpounds of the present invention also have
activity awenbge®épse serotonin reuptake inhibitors (heeceermidnt7seferred
to as SSRIs) and are thus of use in the treatnment of conditions nedi ated by
selective inhibition of the serotonin reuptake transporter protein. Thus,

t he conpounds of the present invention conbine dual activity as tachykinin
ant agoni sNEq-reaeplon chinding affisthahee tReandetemtined nevitrokinra rrindingn8ciatliis® s. |1 n

parti cul ar the conp of the.inyention cqmbi,n ual ctl 4ok NK1
Pecept or BRI S0L GRA dy° mespfing 5 supRasTet 7o Sogs e LEaT YRS

PCT/ EP2008isbtahte P ($1)-froatmobmbinbntrislinizg i { femé;btyrsmanlybemesi;eﬁ @r Ohiredei n vitro
in a binding Scintillation proximty assay (SPA) by neasuring the

conpoundsHamsler Pvgry (EHQ) $ell mearranes) renared gYSHﬁ%Q &rfﬁ%d'f@a{'gp? theomeinedonbi nant

human NKldés%ﬁsﬁ?i @ysaesmbbyr eé?péIESEﬁQJ | Pharhdde Se16:31a0Bker, Gyas)y BHERY, cel l
|f|c t|on of _the nethod descri bed by

menbr anes re ir é) usin

Beat t i 6 DPaystispe Leadseaker WOASEA heeds (AmeishanBigscianses) Wergayiretsmitarde)

po: Iyst  engelbanesaks bemeﬁ%nbeawof(shm(mﬁmaaiasmf@nm&hmvwrse rgvﬁd vvl( t7 g
ce ass.a urrer

mM Tri m 325 ‘?{R’gﬁab‘;é rﬂ%‘iﬁr&%@ WWW@@’“ %“ édﬂ‘gﬂ%@g’ﬁsr} ﬁﬁ-‘ ¥a{M PVGF) .
The m xt uplecathen icgl fac 8@ minutéscie dllow (RO formatidre sf memafdnGWeameomnleW&teme of

reror e BERSLFYy DT g AR P50l By A RRSRE RO BP0 L

After ano utes Tnc SR 8h °l CE, Pex was
washed t wiceethenbadigyabransl complas e washed rtwice [anzmwchdSutﬁsamcb@ﬂa (2200

G/ mol Eﬂ 1r88LB85AC fe""gﬁ E%NP %g/ﬂﬁﬁ’olt OPérﬂﬁE}rnQ@a%d?”mér?”de‘e‘a”pﬂ SXp th a

final con tratlono he re m Xture was fthen
di spensede%’/@%WaWéICPmé'Px Nﬂﬂhg%rf najupgnCerEraLioR: jof 0[511 aMe 3@ uhof thg| "ese'@ﬁ@ound

pre- di spemelmas%ﬁ) disheBsdd & Bachel df NeilheheRURE siwal b G\ﬁt'ﬂt §jifiuged at
1100 rpm After hours ‘i ncubation_at roomtenperature wi th shaking, the

pl at es me?@”p%'éﬁtpf‘? flisRRrged By DMISR; nThg p’itfﬁ)ﬁ’efepﬁl??%ﬁﬁalﬁ%a% PWee PRNKHUGRA ux
i mager ( Pgr 400 BbrivE ARted ® holrs intubatiof St Yédnhteﬁwpﬁé&:r@ withishaledg, thehiakistiepa of

[1251] Tyr8 st to NK1l-rec nme by th

reduct i onc%‘?%\‘gﬁﬂaﬁégd’é'ﬂtatgqgﬂ%m apgareagy ’“éd@ﬁg?:ro@rﬁgiﬂ%g“ &épr §

det er mi nedmiu;esamthhmmmmﬂte?x{rdumﬁmam‘?f‘it]myrsisubstamecm binding tdNKy-abeegstoraer e

cal cul ated using the KO of 1251|] Tyr 8- Substance P determned in a separate
exper i nentas F@PSH‘rQBrbé!stB‘?\tr%qUic elolyptEsert §19neih & GenvalvRs Hfreach comreeHpdcept or
bi ndi ng aivéueruétéfnh@ﬂ By ﬁﬁ‘l‘l-b@ﬁm&d&hﬂﬁﬂiﬁrihfbﬁioh ’rubve! rpK; vailegweensaaiiateaal

filtrati on t e %%?F%]‘P%B—gﬁ cerligdétgl%ined in a separate experiment.

s For representative compounds of the invention the NK-receptor binding affinity has also

been determined in vitro using conventional filtration techniques by measuring the
compounds’ ability to displace [°H) -substance P SP from recombinant human NK4
receptors expressed in CHO cell membranes prepared as described above. Briefly,
ligand binding was performed in 0.2 ml of 50 mM HEPES, pH 7.4, containing 3 mM
MnClo, 0.02% BSA, 0.5 nM [*H}-Substance P (30-56 Ci/mmol Amersham), a final
membrane protein concentration of 30-50 pg/mi, and the test compounds. 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 pM) 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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conpounds' ability to displace [3H -substance P SP from reconbi nant human
NK1 receptors expressed in CHO cell nenbranes prepared as descri bed above.
Briefly, ligand binding was perforned in 0.2 nl of 50 nM HEPES, ?gEﬁ}?ﬁqg
containing 3 mM WMCl 2, 0.02% BSA, 0.5 nM [ 3H] - Subst ance P (30- 5% ' I
Amersham, a final nenbrane protein concentration of 30-50 pg/m, and the

t est conpowsispos/ gl ncubati on proceeded at room t enperat/rmodner740 m n and
was stopped by filtration. Non-specific binding was determ ned using excess

of substance P (1 and,,represe i ng.
Conpounds r’(?f’“f%éy Sﬁ\%rﬁoﬂ‘o Wg?'gﬁﬁ'%%g% gqécpg érl 220 i CEFS b8 #ﬁlﬁ%"?& %' assay
usi ng FLI RiR, BRMAGKDEY Bigfly, 10R- 18R c8ilsibdlaldre Beded ih 38 m%ﬂlf@*éine:t Sloohdi bit the
i ntracel | ul ar calciumincréase 13 2 7 FEB 2007 WD 2005/ 049600

PCT/ EP200 #la€e0ia Zulure mubgiie (BWEBMith 1 0%JTES) HoeubateNiovedight indl 02 atd78Chiean U20S
cells 7 aRRAuR Bkt C/BABMARNVifudScanFing A eﬂf@ma%%xgmmaﬁé | wer e

seeded in el ner ‘bi'o-one plate cul re ne wth 10%
FBS), i ncubfateplatinng rAfieg hfspmaﬂng:ﬂﬁ raédicn CceIIE(Were Ivamwﬁ&gitoplahlln&, cakdont v/ v)

aapi Tat i noAD San? CerTac s SR BRER 1) el uBen SRR BaR ™ nai cat or
Ca: ;: Is um SMUQO(mMII—mpak)aand]mubiaad nCG?)Z at 37%Diot L0mbihutés) fiDelweliHesady Buﬁleal anced
IsaOJI [ wel | @%@%y%ﬁb@ére%lm' ?Waﬁg%cﬁ] %'ﬂﬁvﬁ ﬁ@é%ﬁrﬁﬂ@%%meégy cont ai ni ng
di f f er ent copaunds rwasi thes asided do it gellssfonesothhe 30 adidetds tincubhtiorc el BE'CE or

anot her 3@y YoRRediNEHAR L0 Brer Bintainfih ¥21% Yasal b latBAd (el dy@ga@y buffer

containin .vvas a to the cells an orescence si read on
a FLI PR s%wemenp@@nabraa’ésorbﬁ R syginmou fePOneaiees efeerghnfarenpupy were 11- poi nt

3X di | Ut | QptohfihbbY bPF15hY SX-aiilten B mtbmaﬁxeu% JREpdHUP HothntddoRtilpryal ue or

pKB val ue) vvas cal cul at ed Cheng- Prusof f equati on or

cal cul at ed@® ¢ &EnvpiHek “@ﬁr%nl‘lé‘ﬁ%éed §EﬁTpﬁ59dP%éh%fqmﬁglpﬁ’ﬁ?ﬁse%’é‘E?ﬂ @&t er m ned

in vitro kychifed&omsumgsanaiid ity to displace [3H -cital opramfrom

hSERT- LLCPK cel | menbranes. For the binding reaction, a final concentration
of 0.25 nMof [3H citalopram (84 C/mvol, Anmershan) was incubated with
3-5pg/ M GERTabihdimge affinignieascbedntdeterminag ouvito by theecdnesueds’ ab:mgiitbi:lisplacé

t HCl H
e it A REALEB R Db ) Bt B, KA 0 1 ©
aci d. The commotraton qﬁ@ésmn b i ditalapram 28 Gimmola Am@ebaem d/amubaiedmmat ed

through Ghl sﬁ?ghlﬁiﬁt icbif flerr % a?nﬂelﬁeegorﬁ gd o B8 'f’éike? %lffégerg c&‘?&e‘ntratlﬁﬁé (Fster

(Tont ec). I"at 1 on was a eac I'tere

radi oact i ¢prapnirglios n@e'tt%mrﬁunwtqlm PymM Tris Wt?l» PR c§ﬁ”télﬁm‘ﬁt1@9 i dleChut
( Packar d) yym N@f“l@ﬁlﬁ?&f‘dyﬁn@ém g asc‘!@ﬁc Q&H efH@ rB§dioH Wab Pe RSty 94r 128 nfid OPM  and
represents about % of the total

at 22°C and was terminated through GFIB Umf‘ Iter (pre-soaked in 0.5 % PEI) using a Cell
Harvester (Tomtec). Scintillation fluid was added to each filtered spot and radiocactivity
was determined using a scintiflation counter (TopCount (Packard)). Non-specific binding
was determined using paroxetine {10pM) and represents about 2-5% of the total binding.
Competition experiments were conducted with duplicate determination for each point.
Msat601 software package was used to elaborate the competition binding data. 1C5
values were converted to K; values using the Cheng-Prusoff equation and by using the Kp
of PH]citalopram determined in separate experiments.

For preferred compounds of the invention, the inhibitory activity of the compounds at the
human serotonin transporter (RSERT) has been determined in vitro using porcine LLCPK
cells (ATCC.) stably transfected with the hSERT (hSERT-LLCPK). The cells have been
plated onto 96-well plates (10000 cells/well). After 24 hr, cells have been washed in
uptake buffer (Hank’s balanced salt solution + 20 mM Hepes) and pre-incubated for 10

minutes at 30°C with 50 pl of buffer containing the test compounds. 50 yl of 50 nM [°H]
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Conmpetition experinents were conducted with duplicate determ nation for each
point. Mat601l software package was used to el aborate the conpetition

bi nding data. 1C50 values were converted to K values using the 27fEB 200
Cheng- Prusoff equation and by using the Kp of [3H]cital opram determ ned in
separate experinents. For preferred conpounds of the invention, the

i nhi bi t ory wotbosiohssef the conpounds at the human ser otpphigpadolsRSROr t er
(hSERT) has been determned in vitro using porcine LLCPK cells (ATCC.)

stably transfect i th .t he hSERT ERT-.LL T cell.s _hav een | at ed
onto bo- warroaim teuth euish Wl cERearao Ap 154 St (e 2o e 8. uasned
i n upt ak platesffase bééfainkubatdubfon i cwnl a630°C, dwingtwhich cellg Gkalp Hagiaisheliad G-

-1 b O ' . {: 0 fif L.0i th
Pest compbndsreind fe uah & Foip Gadfitc s el wih o ey BRI RGNS * "°
PCT/ EP200#e0a@ake2 Ther arvaumit of (radieactives SHHIE irearppfatedhin dencaliathaatthembees nM [ 3H|
5- HT) hav nkat. | ! .30C,
duri Lg mﬁ’c‘?ﬁgﬁgﬁ’ P’gg‘?ﬂ‘@%ﬁmﬁg |{[o %&%ﬁg@@@%b@f&h@@@gﬁ fgr?g%? krt:ﬁeéq%,o lﬁl on and
rapi dl'y wiehTergCeund Thel dada dipvenbasy| digitelli proressad to ebtaindbe elfs valdesfiteke. The
anount of pagi papkéée 5-HT incorporated in the cells has then been neasured

by adding the scintillation cocktail directly onto the cells and reading the
plate in the Top Count. The data have been digitally processed to obtain

t he pl CS I Fralel Mol S t] f pigeynds  of
t he invenot.r!‘%lrf"l(':g(%:h t8 Léﬁé&%mé@@g%? grtﬁ%h'ﬁ% Fc‘)t?)rnsaetr{cl);tté g’?‘\?ﬁ rét go(rﬁsagg}rbt? esr% may be

det er m nettabspodei may bodeienrinedrhyl usingicomtentiordd hsimallimodgls.t he ability to bind at
the NK1 r aaesties alding toind et thé OIK; Neteptr SPOE Ssrotvam tebpbesrer hasl detefingd t he
guiinea isolation calls nodel as described b Pettijohn, Psychol. Re 9 P9 pup
Y 1 v p. usiogdeguinea pig puR isolatign calisnpereh g5 Sesaibed by PettidpoPsyehel BRR+ - anxi et y
activity obreameRupgrakiedhal., aNdorophainiabiogy) 2000.a conpound according to the

i nvention : ' - Fal ' ,

sccor di ng 15 apEEndaTRAShy Shbhdby E HFaUSPE 4 coBofidfibbBoTBUe o0,
Brai n Resé#&¥peiiongcan bergmonstmted Mot dieriissastal inierastipnanedeb racaprgingdeftis in t he

treat nent pihddNJeskrbed 8¢ Chealatet R Y(CRBEh &, lliabOPOLRI Braih Rebadrén 048:af70L N t he
t r eat ment g?@ prevention of depressive states and/or in the treatnent of
e

anxiety a fined in, but not restricted to, Diagnostic Statistical of
Mental Disorder (DSM 1V edition edit by American Psychiatric Association
and/ or naCoowaindsGif dkssinténtian iapmusifg dm thedrepdment ed WING disprders @ peychoyc The

various SURbMBRS iPharlidfar dh wﬁsataentrmﬁ%\%[@ysbﬁ@r&s@{eﬁséﬁ%ﬂé@g@l igttﬁ@ as part

of the present 1nvention. Numbers in arter | | Seases
bel ow r ef &patment pleansdelisas fefingd; ibnbw sigkrasiictod\e Biagnostic Statistical of Mental

Disorder (DSM) IV edition edit by American Psychiatric Association and/or national

Classification Diseases 10th revision ( ICD-10). ). The various subtypes of the disorders

mentioned herein are contemplated as part of the present invention. Numbers in brackets
{ after the listed diseases below refer to the classification code in DSM-IV.

Within the context of the present invention, the term psychotic disorder includes
Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type
(295.10), Catatonic Type (295.20), Undifferentiated Type (295.90) and Residual Type
{295.60); Schizophreniform Disorder (295.40); Schizoaffective Disorder (295.70) including
the subtypes Bipolar Type and Depressive Type; Delusional Disorder (297.1) including
the subtypes Erolomanic Type, Grandiose Type, Jealous Type, Persecutory 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-

15



Wthin the context of the present invention, the term psychotic disorder

i ncl udes Schi zophrenia including the subtypes Paranoid Type (295. 30),

Di sorgani sed Type (295.10), Catatonic Type (295.20), Undi ffere? i ated Type
(295.90) and Resi dual Type (295.60); Schizophreniform D sorder % 8.28m)
Schi zoaffective Disorder (295.70) including the subtypes Bipolar Type and
Depr essi ve wogpas/oBsbausi onal Di sorder (297.1) including pcigpseiioypes

Er ot omani ¢ Type, G andi ose Type Jeal ous Type, Persecutory Type, Somatic

T d.. Ups fi T f. P hot 8.8

Shor ed PeJEHGR Bsisncis: Bependisyne’BE, sibivpee VR Brlsp ot skt a

I\H/g.ﬂ Ca! %mrhtlg&b(gmaz’m“?)@hmtm£¢mm“;ﬁ Bﬁggﬂgﬁ (%WQW 58041012772
uci natj ons:. Su

duced PRSRRS 408 SERGcdisars i Ay Rl ot R ot MRbIcoRE 0. 61)

and Wth Mieldl Episods i amb KR0hadie) ;Eplsvde PYapressive  Dispateder indloding Majond se

S ified .9)

bt sode.  DEACE e, PEgHEr Sisthyile Bittadit Sofier Hetiesnb Wipdiler ol Blhig 1Y 725! ¥

Di sor der s Speafiedd(31d ) Maipoier D]sml@'ssmledlmg sBipelar | Wﬁyrﬁlpol@ YoPigerdef 300. 4)

De ;

i nglrﬁls'n\é ﬁt% jo'ggépo%' H%Bﬁsorgé&)d SS curr% @C@gﬁﬁﬁés

Depr essi v@lsgrdes (6%(631%3!1ﬂ Mnﬁlﬁb@eEblpt Othesyisg §96€|%3) (29688); cch?th@Od Di sor der

(301.13) @%@Cq%tsoml:@a. I\gmaqﬁgorb@ﬁ D ﬂ?é%&%mﬁ%‘&lc&! egmm?o%fi(zgﬁhe& fhiger Mod

Di sorders in Di sorder a Ceneral di cal tion

(293.83) ieiuees then@qhtmg Wﬁb%ﬂﬂ?ﬁ?]ﬁfew-'f% Pethr Majer PepressivaikesEpisgden Maj or
Depr essi vV gyihi Mgménrmﬁl@s andVWith MAiRé€ F%Qﬁn?éé') esu@mcs\ﬂﬁdmc% mdF%bwaBS)

Subst ance- | nduce | ncl udi ng reSS| ve
Feat ur es, H)@¥gn ﬁ.segtp%%% @F’ég)eﬁmf W & ﬁa"Hf%?eﬂ}tﬂ \g%%"eaﬁaé 'I‘_‘f%or der

Not O herweaerem MocidDi§c 8. NS Othedwise Sppcifkkds@esleds | ncl udi ng Soci al Anxi ety
Di sorder, Panic Attack, Agoraphobia, Panic D sorder, Agoraphobia Wthout

Hi story of Panic Disorder (300.22), Specific Phobia (300.29) including the

subt ypes Anxiets| disbyqees mtlatdmgaSodTaI\AmcwmarﬂordE;zpléanicBMade |Agosphola- Pamig ur y

T Si i %30 -
Conpu ot v SRBIEE AasiRbeR Syirb{dE buslor Cor. e GhronddloBloB o Bodals, RS 3 1T
Stress D(@@ra%mcl(.:@og 3 subtypae Aaimal édp%mtté@lﬁrmr@mm Fype3 GipcgzAnjectianxi et y
Di sor der sfaziphal T%dbﬁ@btgé]“?kg)o@oé}glgﬁh&@ 3(285&5? @ge%siveduced

Anxi ety Di d Pgand Anxi et D sor erw se 300. 00)
Conpounds C@mpvlﬁ'ée i Pigerden &woéir)e Paslirgumaiic $tress Dﬁ?édqrr@a fihtAgie Sesp

di sorders msaﬁiewctawa BenerfiXedS hARBydDE6rdER (3003025 NARSetPYSISEHIE BEe IWCH as

B oat i ng CREPR @aﬁgele%w%aoed?a%ﬁgf’ SpRRG S Rkl ARIH b SeHA NGNGB D sor der

(307. 45) andrdey BepDMeavidispediibe (3uom):Speci f i ed

( Compounds of the invention are also useful in the treatment of Sleep disorders including
primary sleep disorders such as Dyssomnias such as Primary Insomnia (307.42), Primary
Hypersomnia (307.44), Narcolepsy (347), Breathing-Related Sleep Disorders (780.59),
Circadian Rhythm Sleep Disorder (307.45) and Dyssomnia Not Otherwise Specified
(307.47); primary sleep disorders such as Parasomnias such as Nightmare Disorder
(307.47), Sleep Terror Disorder (307.46), Sleepwalking Disorder (307.46) and
Parasomnia Not Otherwise Specified (307.47); Sleep Disorders Related to Another
Mental Disorder such as Insomnia Related to Another Mental Disorder (307.42) and
Hypersomnia Related to Another Mental Disorder (307.44); Sleep Disorder 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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(307.47); primary sleep disorders such as Parasomi as such as N ghtmare

Di sorder (307.47), Sleep Terror Disorder (307.46), Sleepwal king D sorder
(307.46) and Parasommia Not Ot herw se Specified (307.47); Sleep Disorders
Rel ated to Another Mental Disorder such as Insomia Related to Afidtp[grm
Mental Di sorder (307.42) and Hypersommia Related to Another Mental D sorder
(307.44); SWeeprsbuwor der Due to a Ceneral Medical Condisgrapaecanth772

Subst ance- 1 nduced Sl eep Di sorder including the subtypes Insomia Type,

Hyper somm som E 07

Dbe! oaoecamBbaTises aha TR s el e et Weffide & FradinCar sliisirgd¥Mored 0 ¢
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i sor dor | DoEP e o D A e it e s A et e (2089 D02 0y

Caf f ei ne Relpaef@mlna ¥Ythdeawal {29h0)a Sradetasing 1'[“91"6%&@%@?‘6‘#"’( AyBpretAmIngCaf f ei ne-

| nduced Afngugéy/ @y&%tﬂebaso%?f Wn%eﬂaﬁﬂiéclﬁéhoﬁhe%o@ BRLARF, ?\ hetamine-
Caf f ei ne- Rel ated D Sﬁb?&[c& Not Ot herwi se Specified nnabl s- Rel at ed

5 cordor s yeed dexien AR I IR Wi T e T T
Cannabi s Intueed SidebODis¢rdeR afi®)AmpherintisdRelatett Disbraat Noh Ciedrvisk LShecifled

Cannabi o (DS o MR ShRere it 35 Lol BEPESEen, GPE'BLICaloR: Rl ot e
Di sor der s irelucdd afnxietyc dbinarde pEaifbineclad(c@d4 SRep, DSoater nend\blaffeine-Related
Disorder Not Otherwise Specified (292.9); Cannabis-Related Disorders such as Cannabis
( Dependence (304.30), Cannabis Abuse (305.20), Cannabis Intoxication (292.89),
Cannabis Intoxication Delirium, Cannabis-Induced Psychotic Disorder, Cannabis-Induced
Anxiety Disorder and Cannabis-Related Disorder Not Otherwise Specified (202.9);
Cocaine-Related Disorders such as Cocaine Pependence (304.20), Cocaine Abuse
{305.60), Cocaine Intoxication (292.89), Cocaine Withdrawal (292.0), Cocaine Intoxication
Delirium, Cocaine-Induced Psychotic Disorder, Cocaine-Induced Mood Disorder,

Cocaine-Induced Anxiety Disorder, Cocaine-Induced Sexual Dysfunction, Cocaine-
Induced Sleep Disorder and Cocaine-Related Disorder Not Otherwise Specified (292.9);
Hallucinogen-Related Disorders such as Hallucinogen Dependence (304.50),
Hallucinogen Abuse {305.30), Hallucinogen Intoxication (292.89), Hallucinogen Persisting
Perception Disorder (Flashbacks) (292.89), Hallucinogen Intoxication Delirium,
Hallucinogen-Induced Psychotic Disorder, Hallucinogen-induced Mood Disorder,
Hallucinogen-Induced Amxdety Disorder and Hallucinogen-Related Disorder Not Otherwise
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(305.60), Cocaine Intoxication (292.89), Cocaine Wthdrawal (292.0), Cocaine
I ntoxication Delirium Cocaine-Ilnduced Psychotic D sorder, Cocaine-Induced
Mood Di sorder, Cocai ne-I1nduced Anxiety Di sorder, Cocai ne-Induced Sfe uaI
Dysfuncti on, Cocai ne- |Induced Sleep D sorder and Cocai ne-Rel at ed I§|
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292. 89), Phencyclidine | nfoxication i in
I(Dsyc hot |) CPEP%%P%%]B; '"%@Hc?@y%ﬁﬁeb Is%@e ‘g)c‘f" ﬁ'\dﬂé‘?d Hod DBSHISS
Phencycl i G’henmyblmiﬁweleduomxiﬁamyztyt)i Bisorder aadd FRkpcycldihe-BelatedRelisrdst Diosor der
Not O he 2 e - .
Anxi ol yti ?—W a?%g:%ﬁ?és%&éfg%z 2eh Nés E@@o\{gf D{/Zb/' Q'E@%‘%%F IFE?H %?org\%rﬁisgf:@t iC
Dependences (3@itiig) HySwdat by éinxialyin db¢rendence m;m,yﬁbdatiﬂ@.uklepr(qﬁos o10)
Sedat i ve, ARipRRl ikbuse! (05%0P! ¥dddkvd, nng;mdaet 'o?”ﬁﬁﬁ&%@?ﬁtoxscaﬁ&qa&bﬂgg)

Hypnoti c, iolytic ative notic

Anxi ol yt i SedatiyeoRlyRiaticopr 'E‘Jé’F"P'}r’t%uV\ﬁﬁ'th&éﬂﬂt 62)9%0) Hpgstadye, cHYPBPtf%ﬁk iAspipiviie
W t hdr avelnibgdatibn Daliriupe 0Sddatee, Hyphbtiz of P\faxutai y@d \f\%F?)ﬂgzrsaracaJaytua-rrrmﬁfs'mr1 Sécfeftngél% sor der
o L2 Hegpikor Pt AHDVARAFHPE! Comnh L eBaiocy Thpnotac A nEmibens: or o
Hypnoti c- Petﬂistlﬁ@XArﬁheﬁncthbmﬂulcesbdﬂﬂM Biypostider or Jeckinlyitiv-thducddy P8pdHotie,  Or
A ol vt 1 DR R0 [3ProlS 3F APy SR Ter RO, Satathe, Hagnotic-
Anxi ol yti mhnﬂdﬁuﬂnﬁh@dp\rﬁeaxﬁid@ﬂeia&eﬂaﬂeﬂamypmtw- or Anxiolytic-Induced Sexual
| Dysfunction, Sedative-, Hypnotic-, or Anxiolytic-Induced Sleep Disorder and Sedative-,
Hypnotic-, or Anxiclytic-Related Disorder Not Otherwise Specified (292.9); Polysubstance-
Related Disorder such as Polysubstance Dependence (304.80); and Other (or Unknown)
Substance-Related Disorders such as Anabolic Steroids, Nitrate Inhalants and Nitrous
Oxide.

Compounds of the invention may be also useful in the treatment of Autistic Disorder
(299.00); Attention-Deficit /Hyperactivity Disorder including the subtypes Attention-Deficit
/Hyperactivity Disorder Combined Type (314.01), Attention-Deficit /Hyperactivity Disorder
Predominantly Inattentive Type (314.00), Attention-Deficit /Hyperactivity Disorder
Hyperactive-impulse Type (314.01) and Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified (314.9); Hyperkinetic Disorder; Disruptive Behaviour Disorders such
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Hypnotic-, or Anxiolytic-Related D sorder Not O herw se Specified (292.9);
Pol ysubst ance- Rel ated Di sorder such as Pol ysubst ance Dependence (304.80);
and O her (or Unknown) Substance-Rel ated Di sorders such as Anab?l7iF\c; 7
Steroids, Nitrate Inhalants and Nitrous Oxide. Conpounds of the“in gnztﬂq on
may be al so useful in the treatnment of Autistic D sorder (299.00);

Att ent i on- Ded c@bhegsbdyper acti vity Di sorder includi ng thepeubynesi2772
Attention-Deficit /Hyperactivity D sorder Conbined Type (314.01),

Attention-Deficit [ eracti.vi D sorder. Predom nant | attentive Type
(514" 00y | v R Brvdnd rbBRR chinepEamR Moo gEL e ARIRRRHE ul 2o
Type ]g3lal.cﬁ11~)at Tk A81281) Lam-lﬂm‘pbciﬁéd KJ(;I)GBE(:BIQISQW prdﬁitisnildﬁéﬁaNDDisofddngrvw se
Specifie 9): rkinheti.c Di.sorder:, DisruptiLve.Behavjour..D sorders
ston | 1. Sty aha cBSNE Bk AERHEThe: ChBOHE BISRE M B DRAIEE <or der
i ncl udi ng stitteassThrsteéssDistnderdBOOAZ)onset type (321.81), Adol escent- Onset Type
(312.82) and Unspecified Onset (312.89), Oppositional Defiant Disorder

(313.81) and Disruptive Behaviour Di sorder Not Ot herw se Specified; and Tic
Di sor der s Coswohndssof Thruinegrition sapibe oalsie nsef@ny thejeatn@ntpbberdenatity Nisnedéravent i on
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Di sorder @@®ider0(30126hi Sehizphamil Persopalily | Ripormiis 63Q1ed2),( Aotisezia) Persrniplivci al
Personal i tﬂsw@r?ﬁ‘t?ﬁ{ Bérarline/ Eers&%igggig%rggr 364 89 AlstdokicPerUndRY Disdfibr 83)

Hi strionic Personality Disorder : z Ngr cissistic Personali %&Di sor der
(301, 81), (FAcWamargssisiisnBersenplity Sisordar (30361). sAycidant pRergelitypbisepteal i t y

E for delr_ g@@%a_z@,) Dgﬁhﬁﬁﬁs P‘a%ﬁ@@di@isdé@ (@fe!.sgr@déﬁwve-@bﬁ@mﬁ% Ffjé&kfaﬁ}%hand

ef sonal i sor der. rwse cifjed. . ounds o e

i nvention %W%&(HP‘Q@%E%’éfsﬁpaei'i#??fge'{aﬁ%té?tws(ecﬁpe %(i @g?@-sor ders such as
Anorexi a Nervosa (307.1) including the subtypes Restricting Type and Bi nge-
Eat i ng/ Purgi Type: | | m LVO 1.5 i ncl udi t he. subt ypes Purgi ng
Type and- CORSHE Ao pR 8 bty sealnd Ry Bebg Fal S RER e g
Di sorder [dot AndPexierNersesaS307i 1)i iedudiB® 7ths 03ubtypee RestiuiogdEypef andieBingerent i on
may be al .'E@g'fl i he s t h i i I exual
Desire Di SSE%P r‘srwgggﬁp%'s ! E)aglg%%e@égéﬂa o a@; y%%bglg‘rg%glf'@ gb@pg%@ and
Sexual Avdospgaing SyegcPbgsiy2 Cogpulsive xigatinga Pisgedsr: and dratiag sDisorghr ot Fermal e

Sexual  Arfiksdise Bpsaficleor802- 72) and Male Erectile Disorder (302.72);
orgasm c di sorders such as Female Orgasm c Disorder (302.73), Male Orgasmc

Di sorder (302.74) and Premature FEjacul ation (302.75); sexual pain disorder
such as Dysipzbapsurds Bhe.imehticnrdaybey iabosuseful in(tB8 Gediient Seaslalysfopatfonsct i on

N A" S B S L 6L B bt S8 B bR (BT
and Sexual Aversion Disorder (302.79); sexual arousal disorders such as Female Sexual
Arousal Disorder (302.72) and Male Erectile Disorder (302.72); orgasmic disorders such
as Female Orgasmic Disorder (302.73), Male Orgasmic Disorder (302.74) and Premature
Ejaculation (302.75); sexual pain disorder such as Dyspareunia (302.76) and Vaginismus
(306.51); Sexual Dysfunction Not Otherwise Specified (302.70); paraphilias such as
Exhibitionism (302.4), Fetishism (302.81), Frotteurism (302.89), Pedophilia (302.2),
Sexual Masochism {302.83), Sexual Sadism (302.84), Transvestic Fetishism {302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise Specified (302.9);, gender identity
disorders such as Gender ldentity Disorder in Children (302.6) and Gender ldentity
Disorder in Adolescents or Adults (302.85); and Sexual Disorder Not Otherwise Specified
(302.9).

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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Sexual Masochi sm (302.83), Sexual Sadism (302.84), Transvestic Fetishism
(302.3), Voyeurism (302.82) and Paraphilia Not O herw se Speci fi ed (302.9);
gender identity disorders such as CGender ldentity Disorder in %EE 07
(302.6) and Cender ldentity Disorder in Adolescents or Adults (302 ?“ and
Sexual Disorder Not Orherw se Specified (302.9). Conpounds of the invention

may be usefd 2088040608l gesics. I n particul ar, they are useftrkpiotunidne
treatment of traumatic pain such as postoperative pain; traumatic avul sion

pai n such as brachial plexus; chronic pain such as arthritic pain such as
occurri ngriguntatdi® @r, pschiatic’ Eﬁm%urdﬁﬁthm%méﬁﬁﬂ@s RéoBt-EE1R 81 nedualgia?
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m grai ne, nigrele, acute Ior monctmmmmheddammhadhmpommpmbmaramin Jombxgitarp ainns
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I Ates

visceral origin; gastro rve entra Sport's
injury paP#in; d‘?gfﬁeﬁﬁtﬁﬂ"}ﬁﬂééa'mﬁ@ﬂﬁuﬁluﬂp#m dYﬁE\QPMT"PP% "@F‘&*E-!ﬁhd?alﬂ'tl S:
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sciatica; _angi na;. an 05|n spondyol itis urns; scar itch an
t hal am c Béﬂ}% g@éﬁ n'aoﬂ%yi/Oﬁlag éﬂ?%dyg'ﬁlsng"‘%o%%ﬁa@" Qﬁ"??tﬁﬁ P?wentl on
may be al dhalamsiepaih such asnmst steoke Miamiopaipr eventi on of the cognitive

di sorders. Cognitive disorders i ncI ude denentia, ammestic disorders and
cogni tive disorders not otherw se specified. Furthernore, corrpounds of the
i nvent i on GegipovRds¢fse (veptipn H@eré 53 usafdl 1B rthe GERIMENb AT PEaYRRRRCFISthe N

heal t hy habgnitsrentistrders. atgmitive Véisrtets oncluBdTtdeyneties,i airhestichdizoriene ahd of

menory an@oé’rﬂtw‘é%ﬁ%lr&e'r@ﬂotofh%mgé%?FFQS’ treatment of nmenory and/or cognition

i mpai r ment as schi zophreni a, bipolar disorder,
depression, other psychiatric disorders and psychotic conditions aSSOCIated

wi th cogniFurthesmors, serpRuRdS obthg Invaniaamaiehe also ysefid asanentaadiAtiecanition he

i nventi on gRRahcER @h&ﬂlﬂﬂ%fn\ﬂns%ﬁtharw badn!ﬁ(ré ANV RHeoRO8SCR: EnthnB&hétGr ar ,
they are useful in thetre HE{"S inflammtion in asthm, influenza,
[

chroni ¢ bfMSMIY ppaor %’Hﬂ"‘?‘h&‘} t?f’ ieatienk §f nermery ERAY/OF Fogftion ApPajiment

i nfl amat @y ythei Gieses soth h:h@clﬂﬁﬁ)hl‘smaﬂbﬁ)&far ARbrdef, d@tessivs NotAsr Seyoiatis
di sease, §l cer atl ve cgl i.tis, . .infl amm %ﬁ bowel. di sease g nd %B st er oi dal

anti-infl qt'ﬁﬁﬂ%détﬂ)nﬁgﬁ%?é"@ caentye FPMenh § eIMRES ski n,

such as Haea&s and eczema; inflammatory di seases of the bladder such as
cystitis and urge

Compounds of the invention may be also useful as anti-inflammatory agents. In particular,
they are useful in the treatment of inflammation in asthma, influenza, chronic bronchitis
and rheumatoid arthritis; in the treatment of inflammatory diseases of the gastrointestinal
tract such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non-
steroidal anti-inflasmatory drug induced damage; inflammatory diseases of the skin such
as herpes and eczema; inflammatory diseases of the bladder such as cystitis and urge
incontinence and dental inflammation.

Compounds of the invention may be also useful in the treatment of overactive bladder

disorders including symptoms of urinary frequency, with or without urge incontinence,
nocturia and urgency.
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i nconti nence and dental inflammation. Conpounds of the invention may be al so
useful in the treatment of overactive bladder disorders including synptoms
of urinary frequency, with or wi thout urge incontinence, noct W B I
urgency. 20 2 7 FEB 2007 WD 2005/ 049600 PCT/ EP2004/ 012772 Conpounds of the
I nvention may be al so useful in the treatnment of allergic disorders, in
particul ar wbhesgkwonli sorders of the skin such as urti cegirapr@ieigl ergic

di sorders of the airways such as rhinitis. Conmpounds of the invention are
al so useful in the treatment of emesis, i.e. nausea, retching and vom ting.
Emesi s i nEbmpesndsxiithe brentipr mad@lea@mdumﬂﬂ@stfe tepatmentof éligrgic gisprdess: fresi s.  The
conpoundspg cﬁlﬂealleF@(@ BisbABrsA6ethd! SRinWuch st iificdria® ah@@MérgR! disiBss Sof fimyever

i nduced. For exa . _emesis may be induced by drugs such as cancer
chenDtherﬁﬁ@ﬂﬁﬁ@gg@%ﬁW§wsuch as al kylating agents, e.g. cyclophosphani de,

carnmustine, lonustine and chloranbucil; cytotoxic antibiotics, e.g.
dacti nony o) m | i tes
ea. Cyt acaBpadis il inton e 5! gfe A PLBAPLRL B el Il

et oposi del’etmlﬂﬂoﬂ@s?¢Tﬂ‘bn91rﬁ!ﬂeﬁi5n@¢|ﬂ@ﬁsl e amesint daigyed Rigsisaand @:ﬁt@WPm n

dacar bazi ggesip. r'ﬂféaé&ﬁ%hﬁ& Ste MYERLRNYEE R36fulBA dh& faRtireat b0 RvRAES
radi ati on, si cknE radi ation therap)sg d%‘gﬁ“ gadl ation of the thorax or
f *Ca

abdonen, ©gusedss PR @RI, - BXESE L May ; Y sGRES SR n@S sERNPeSs t oxi ns
caused bycmncammpelmdlagemﬁemdx ar alkyating rbens, ©g, cyeloghosglasmldexciesmustmer el eased
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di sorders, suc tion sickn vert zi ness lere's
di sease; B@@'F‘Y@T[b'@r aml vleasnysion i mejahalites; ﬁt%s‘iﬁtﬁfaﬂ"“@)bﬁﬁhﬁ’gﬂ%ﬁ andeguced

gastroi nt gsdrbuadit; Wotd .’alkéléﬁds @gﬁ@@b@éud@&lnﬂlasmegandmﬁﬁléﬁr@t ahd othéraisaér &0 or
peritoniti

Pt or or anpapef BeEpine, bRE RN sy it B Bpo RO RBRAG SEFEERRLon < ch o

mor phi ne; sralmsga@maﬁoroémmagealrrrad@tlpmpf dhes thwsax OIGERIIIMeENs $uth as lrerthm ve GERD
and synpt ggRkieht SAEBRAY pMs%ﬁﬁé g&h%ﬂaxm@eé&ea r.g. rgétﬁ&éli@ RiisordeYLbr hyndul gence

of food or  drink, aC| r. sto e I tat’ion,
hear t bur n"feidh &g 8% '%tﬁdloﬁ rﬂ%%ﬁeab‘ﬁ'l"ﬁg Q?Gnﬁe{'ﬁﬁ' ﬁ'éIV’r‘FGIe rﬂﬂkﬁt"%gd'%eﬁgai _i nduced
hear t bur npregdmepfestmumnddlsﬁmdmsl eucl ady sTolips i sicknEsmypeartigls difzidese amvent i on

are al so }{,1[ la’ts%égé tﬂo@%ﬁﬁ?&ﬂreoglcgﬁ%y %&Siﬁ#e}‘ﬂ%h SbSRILALRY ?ﬁg@?&;uch as

|rr|table rone, gastro-oes ux di sease

erosi ve CM’OWUW@?%W&MFE&FM &9- HBYPCEW& iiRfarcligrRpy Pﬁféﬁ)fﬂ"sls 9 gEst i on,
over- i ndlﬂ*:ﬂﬁ@é‘cﬁmtﬁrcrﬁﬁﬁﬂpr@isuﬁb’ idebkreassd idtetdramial Qressufd (e ¢ taMMRINsickness);

wat er br ash ur r bu oct ur nal

heart burn, élglsga r?&?r;'%% %‘Ece g@‘?’%ugnd Eggp%%}ogﬁ@%gpk%yunc %%engiéﬁ%a)spepm a

(such as aliaheas eriokive (S ZFNSIES wmpéry@atﬁtcﬁﬁl?l@ Pr hptk grosive GERD, acid indigestion,
over-indulgence of foed or drink, acid stomach, sour stomach, waterbrash/regurgitation,

heartbum, such as episcdic heartburn, nocturnal heartburn, and meal-induced heartburn,
{ dyspepsia and functional dyspepsia.

Compounds of the invention are also useful in the treatment of gastrointestinal disorders
such as iritable bowel syndrome, gastro-oesophageal reflux disease (GERD) such as
erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion, over-
indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation,
heartbumn, such as episodic heartbu}*n, nocturnal heartburn, and meal-induced heartburn,
dyspepsia and functional dyspepsia (such as ulcerlike dyspepsia, dysmotility-like
dyspepsia and unspecified dyspepsia) chronic constipation; skin disorders such as
psoriasis, pruritis and sunburn; vasospastic diseases such as angina, 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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dyspepsi a and unspecified dyspepsia) chronic constipation; skin disorders
such as psoriasis, pruritis and sunburn; vasospastic di seases such as

angi na, vascul ar headache and Reynaud's di sease; cerebral |scheqp7g5§qﬁb as
cerebral vasospasmfollow ng subarachnoid haenorrhage; fibrosin

col | agen di seases such as scleroderma and 21 27FEB2007 WD 2005/049600

PCT/ EP2004h03 2064/84se@Si nophi lic fascioliasis; disorders wpergpeahRrizmune
enhancenent or suppression such as system c |upus erythematosus and

rheumati ¢ di seases such as fibrositis; and cough. The conmpounds of the

i nvention é&h‘roﬁﬁh@ﬂaﬁ@ol%@f dibortiérs REIGRANG tihiahe SMBaNREMBE 6H si@p@e@on 6RINDD), in
chronic fatigue synd ro

h
have been FCYREMGY ?m%H%Scﬂl’lgtr%l%Jﬂﬁla éﬁ??e&@gciggﬁqws&a@w %?‘fg{l‘l Pxe”t' on

conventional tests. For exanple, in Guinea pig pups separation-induced

vocal i sat igas o(‘rg%b% d)f"'thﬂnv@rktroa "ﬂé’?‘?r I{é&%éeﬁﬂ H;Ere%ﬁgﬂdal ﬁ&%h@}c &igﬁrg ' Ct ' on

nodel , accor eeta et
al ., 2001.(PHDR)An Feheenic fatigus syndromg and Msytiplersaieresiyent i on therefore pr ovi des a
conpound of forrmula (I) or a pharmaceutically acceptable salt or solvate

t hereof f r n c n e. is also
provi ded a "imfuﬁg? ﬁen‘%age%ﬂé'? h h1a Q%a%één ﬁovugﬁttlooeﬁ H%ﬁ%nﬁnﬁﬂ%% gag ﬂ%%?ﬁ?gnt

formul a (lactidgly i mﬁmumml oy exsowis, abl Guised tPi®PURD | seaem@tiohiadessd i n t he
Er epar ﬁt 'k%célfsaﬁ’ons fé!fﬁ HSEinitie éé}ﬁ’ l §6t%%ﬂ&loﬁfmcﬁgﬂgb&hﬁﬁd/bsto”§d' at ed
sgl fa?f i zel F%pm%mgﬁngﬁfu%'r r‘]jgﬁfr%t Fsﬂt g‘fgﬁ& . et h@PQJ "ék?lﬁgaz%rbg{%dég&asya
further asyragt of the invention the use of a conmpound of formula (1) or a
pharmaceutical |y acceptable salt or solvate thereof in the treatnment of

condi ti ons_nedi ated by tachykinins (including substance P and ot her
neur oki ni nde Ewention thBS?f%%IR{%‘t“#Q?eal epmnong o tormula s ar G abarmaceuisaliik e

t ranspor t efcc@yitable salt orlsolvateftherbdtasr ude e brapan Pattisulario viumed niciringse of a
conpound of forrmula (I) or a pharnaceutically acceptable salt or solvate

thereof in the preparation of a nedicanment for wuse in the treatnent of
depr essi onTherelis/ @so arevided yas a furtherf aspepteel the gevantion theeugesofpa eoingeundt ¢fe use of

hor o 1 mCpd Q1874 Shaidosdlodly sBpIAbR- il dr SBivale RGO B oo o
al t er nat i VBeHramey lf?\'e‘r‘se 'Ep'b‘étei E’%"& °?§°'b‘g@”isdﬂﬁd'ﬁteﬂg’tyh% grkIns ﬁlﬁ‘}l‘{d!“gat ment
of a manmabstanceck and otbemeurokininspamd/ordayl selective inhibition efesendortin wfuptakardi t i ons

nmedi ated by tachykinins, including substance P and ot her neurokini ns and/ or

by sel ective inhibition of 22 27FES2007
There is also provided as a further aspect of the invention the use of a compound of

formuia (1) or a pharmaceutically acceptable salt or solvate thereof 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.

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

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

In an alternative or further aspect there is provided a method for the treatment of a

mammal, including man, in particular in the freatment of conditions mediated by
tachykinins, including substance P and other neurokinins and/or by selective inhibition of
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WO 2005/ 049600 PCT/ EP2004/ 012772 the serotonin reuptake transporter protein
conprising adm nistration of an effective anount of a conpound of formula
(1) or a pharmaceutically acceptable salt thereof. In a further gs;ppggn@g
the present invention is provided a nmethod for the treatnment of a
including man, in particular for the treatnent of depression and/or anxiety
whi ch et lvool2@emwerses admi ni stration of an effective agouweioefbiz@2conpound
of formula (1) or a pharnaceutically acceptable salt or solvate thereof. It
wi |l be appreciated that reference to treatnment is intended to include
prophyl axitbe a.aromiim regitakteh Gamdpbdsi atatein @hpedsih@ ddnitigichtion ngft amseffe@yapounds
of forml g caﬂ% S| active

i ngr edi ent |s p er a%%frr}%sent@%r%?h%nﬁa%gygﬁé%ggpe%&ﬁu tfl on.

Accordi ngly, the invention al so provides a pharmaceutical conposition which

conpri ses |t fuhnansp@m;f apresud imenficl nm&@[deki)a ﬁktr@dﬁbﬂth@&feﬁuhérﬁ@\‘ by

acceptabl e salt, thereof and or nistrati conveni ent
out 6. - SuduBmp BERR PG e e RLRL Rl reaherd B ibisusiol il At baRR
medi ci ne, meth@bheamprisesaadrhinistationef o kflectivaaniogrd vf a compeunemf formulagl)fooanul at ed
in a convgjﬂghmht,%?%%ggib@gn glrgem@ge mg,regf pharmaceutical ly acceptable

| en

carriers excl ound formula (1), may be formul ated for
oral, bucdayl bB&P@ﬁP’@TeQImatf‘?fﬁqu o t(qaﬁﬁ?rﬁlﬁ'ﬂﬁnmﬂ%ﬂ‘%e(?r laxigagwell depot
or rectal zsdme mlesiar@tofmstaonsheﬂspniﬁtonm suitable for admnistration by

I nhal ati o n raI

adm i st r SRt *%@P%a&f ﬁt o aé@h’%%e?% %%ﬁggﬁé*' PR i B

exanpl e, fingspdient ispre trdasa rhanpgcestien) Embiabiel. neans with
pharmaceutical ly acceptable eXC|p|ents such as binding agents (e. g

et iyl cel IASPOERY. fp Rt o B0y Siehacelia) BoTaclion SR EPFARR or
cal ci um hyebsbgea qoh‘tpsplhthb‘éjormmab(ll)l m‘aatma(nmcgutmﬂngaecsaptahie salethesgof antlal ¢ or
silica); %r?rh.ﬁ’att%tgfo?%ﬁi és%a aur &n%%rﬁ%rg?% £ ﬁﬁﬂ gﬂ)p%gl%r%kbrgl é‘f&Jablgt e); or

wetting agents . be coated by
met hods wal p ¥ O'Rmﬂg ted foruse "bﬂ“?d'c' ‘i”d’ﬂJP ﬁ#%ﬁ%ﬁf"é‘?l”ﬂﬁﬁ@'%?”%?%ﬂ eRieNtt r at i on
may take thadoinuidtedin a todventionahikener asingtone 8 may phfrfnaceutietiBpsuteptabis, or
they may S a dry product for constitution with water or other
sui tabl e \t}gﬁ%;ﬁe&%%&@%rg use. Such liquid preparations may be prepared by
conventional neans with pharnaceutically acceptable additives such as

suspendi norhag, eﬁrﬁp&ﬁdﬂ of fRhdla t(nlm@yw PormiRtddUop 8Rl, Cbifcbéi aparum@ram Mopical

hydr ogenat ed di bl | fyin aci a) ;
Y e B ApRebic o il Ao o B Al oL Il R

fract i onatagehinigigtibmby @hdaihcm)or tra;nﬂlamrewev&!romh% mogthareds)l or 23 2 7 FEB
2007 WD 2005/ 049600 PCT/ EP2004/ 012772

For oral administration, the pharmaceutical compositions may take the form of, for
{ example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or  hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate), lubricants (e.g. magnesium
stearate, talc or silica), disintegrants {e.g. potato starch or sodium starch glycollate); or
wetling agents {e.g. sodium lauryl sulphate). The tablets may be coated by methods well
known in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations may
be prepared by conventional means with pharmaceutically acceptable additives such as
suspending agents (e.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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propyl - p- hydr oxybenzoates or sorbic acid). The preparations may al so contain
buffer salts, flavouring, colouring and sweetening agents as appropriate.
Preparations for oral adm nistration nay be suitably formulated tozgi %E
controlled release of the active conpound. For buccal adm nistrat  £8 HED7
conposition may take the formof tablets or fornulated in conventional

manner. Theyeosuipossesds of the i nvention nmay be fornul at edetepopgsienter al
adm ni stration by bolus injection or continuous infusion. Fornulations for
injection may be presented in unit dosage forme.g. in anmpoules or in

ml ti - dosgrmnpaydremenmatd% ansartideatid)r Fhe vegaratiens nidye alsonqeatirt boffs may

take such f ﬁ?sr‘{f%?" %?'al B orrru“fe%@ @ QQ géagﬂ:g é)ns inoily or aqueous

vehi cl es, Sghd suspendi ng, stabilising
and/ or dlsperS|ng agents. Alternatlvely, the active ingredient may be in

powder f Orp%ﬂa@énong %isiralta'dmuﬁaraw fhaft b8 BLitadR) Brv@ites k& give cBrtroib@ FdldfRe
pyrogen- f{@?ﬁ@rac{ before use. The conpounds of the Invention may be

fornul ate 'Y?p‘?(’&%ﬂo“%m nistration in the form of ointments, creans,
gel s, Iotlons pessari es, aerosols or drops (e.g. eye, ear or nose drops).

Q ntments g F aini84son’ fb c%@?gﬁticﬁl @%ﬁﬁk@&ﬁ@ rﬁ‘%ﬁ téml% F RorAlliERMR o ofly

base vmtht adltlono swta ning a ing agents.
Q nt mntsCPBth%féﬁ’ﬁﬂ@ﬂ%rratl on to the eye nay be nmanuf actured in a sterile
manner using sterilised conponents. Lotions may be fornulated with an

il o1 Ty e saoRpae.of B techion e B ecugle 8 Efudalrarderaoo B s
agents, ftinjecks mrngbnaqamls sinfusion.c bbrowiatiogs &yeinjestionDma sbam’peSIaetetﬂ an mitat ed

;v'gte Et gn A fgﬁfrl] d¥ A aﬁfwe@y%r *?rﬁﬁﬂlhﬁio’é@ cﬁﬁ&%éisshﬁtg HNEIRE JiBeRafllesPer si ng

t nt t Th
b 50" Thprcamaonthgiut ke U TR AT %ql?t{oné‘é?%‘?&%nn%wa%e{” fai 50 be
f or mul at echquenuseshizlesc ang amyt doatain formbiatasy agenfspashta siespending, stabilisingn
) | : but t
enenas Sﬁd/oFBBhér’sﬂb%}%eﬁtQ”Xﬁ‘é}ﬁétg&? é‘é@ﬁ\%slhg Hﬁéntbl?lﬁﬁgeﬁH(wad%Sf @g?d?a utter

or ot her ycerl oun he 1n % rmul at ed
as depot [Peyiifian witha. SU%VGFW%B%EKBFIR@YM?WP%WP%@ G UBR adni ni stered by

i npl antati on (for exanpl e subcut aneously or | nt rarruscul arly) or by

i ntranusc for .e und

27FE|32007U'J %&8@&"0 FE’SF'P% (Pz?xfg%‘éd fon fow %"FE'P%{?F& ed with
sui tabl e p@loymente. esearns; cielsp indbns peasasies, adesosofsoer drewa(mg eey&s eamorgmsgesi on in
an accept «’a%;fs QihtmePs éﬁlf‘cr@érﬁ@?f{&gefoF E%nﬁlﬁe &rfoaqmlﬁte@wnn@lnyaquaeést@ &y

derivatives o] a a r nt r apasal

admi ni str 2’@?%&"‘“& i effion, ilstuRBle HeRehanant fee caehir el
administration to the eye may be manufactured in a sterile manner using sterilised
components.

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

The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional 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
intramuscularily) or by intramuscular injection. Thus, for example, the compounds of the

24



solutions for admnistration via a suitable nmetered or unitary dose device
or alternatively as a powder mx with a suitable carrier for adm nistration
using a suitable delivery device. A proposed dose of the conpou?ﬁj__ f the
invention is 1 to about 1000ng per day. It will be appreciated i i B0y
be necessary to nmake routine variations to the dosage, depending on the age
and condi t ivom2mboddee pati ent and the preci se dosage w | pcher20gdizrmat el y at
the discretion of the attendant physician or veterinarian. The dosage wil |

al so depend on the route of administration and the particul ar conpound

sel ect ed. iﬁ’?wﬁqn frmy parforrogatatt withvisnitabler ablyoaria atahydyophobie m‘ratelrialsy(ﬁd:rcal ly be

in the rangg s &P eﬁﬁ%‘(n%nelnvjé}??é&ptaﬁlﬁ |1?”o?‘li3nye)€'chéﬁgég%s , BEhs gﬁé(nntgg 20 or al

admnlstratlo adal | ca hi n the' range 0 ngy
e.g. 1to S?b’@%ﬁj’""@ﬂﬁf)(f?frﬁi‘éma'le o ﬁEﬂ“&gIQ’IS?'”b'ﬁﬁa“sal ts and sol vates thereof,
may be prepared by the general met hods outl i ned herelnafter In the

foll

Rio O\rllm, g F% "é?ﬁf'%%al néﬁ'lfj'tﬁaet% SCﬁnpog% S%thgﬁverﬁgjgf ﬁ’éé’ e WUI@SWSUMS of
formul a (|sptu¢mmee®s admmtramew@taauei@ble m@m@mﬁw@w denerevige (o pltermptivelyi n - i s
a single banthoWdr ﬁ%lﬁﬁ?ﬂhébl@légfri%gﬁpa&ﬁm@éhon@shﬁé'a ﬁﬂgblgﬁelfv'éﬂf cﬁ-ﬁ%@t S

hydr ogen, may be prepared by reductive N-al kyl ati on of npoun
formula (111), Na \N - CHz)n COZR, R3 R6 R R9RR20(II)HZNR55(III)
with the capiposdd doseofifhewothpbirtds, ofitire mténtibn R11Ltd abdUl 1€00mhkiyer dag. Igwiiiet hyl  or

ethyl), R}; EpprQéf%QQﬁeEl i'm aﬁlﬁé rabEthry afadm§§@ r&ﬁﬁme \%E%amnfongledggsgégd n

formula ( protectlng group, Fivative

(1V), 25 ZepemdingEp7th emezmmoofm/i@ﬁsmoam)ﬂzeimecﬁéadqsmw@)bﬁ CQ02R11
R3( RO R R%nﬁﬁelwaﬁﬁela&cfénhﬂ of 8é bemnbphysmh IoS@étémfhnéﬁamd ddBagdwill RRopr esence

of an al ko {h necessary followed by
r emoval cf(e%éﬁ% %8{:{% ogﬁogqlré Hﬁ aaq g:l%é)aﬂl Xla? compound SelB&ES

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

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

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

Compounds of formula (1), and salts and solvates thereof, may be prepared by the
general methods outlined hereinafter. In the following description, the groups R, R4,Ro,

R3. R4, Rs, Rg, R7, Rg. Ra, Rq0, n, p. 9 and r have the meaning as previously defined

for compounds of formula (I} unless otherwise stated.

Compounds of formula (1), wherein — is a single bond, R3 represents hydrogen or C14
alkyl and R4 represents hydrogen, may be prepared by reductive N-alkylation of a

{ compound of formula (M},

\'— CHn COR,,
R3 R6
P
o HNT RS (1ll)
with the carbonylic compound (ll), in which R44 is C1_4 atkyl ( e.g methyl or ethyl), R3 is
hydrogen or Cq.4 alkyl and Rgg has the meaning defined in formula () or is a nitrogen

RS R R2

protecting group, to form an amino derivative (IV),

25



The reductive N-al kylation may be carried out in an aprotic solvent such as
di chl oroethane or acetonitrile and in the presence of a suitable netal
reduci ng agent such as sodi um borohydride or sodiumtriacet oxyb?rpwfﬂh{de.
The cyclisation reaction is conveniently carried out in a solven S an
al kanol e.g. nethanol or ethanol at a tenperature within the range 20 to
60C. |If deswoedisoemopounds of formula (1V) may be i sol atped/Epeio@trihe
cyclisation reaction takes place. Conpounds of formula (1), wherein -- is a
single bond, R3 is hydroxy and R4 is . hydrogen, may be prepared by oxidative
cl eavage an ally) derivative of formula (V), R Rea O~R6 N R7 CHZ)n H
H RO RR in which R8a is defined as in formula (11), to formthe

al dehyde (V1) H,ivech m{ in situ cyclisation thereof and where necessary
foll owed by r | -Of tzhggnitrogen protecting group. MR7 R5 Rea O XR6
RR2 0 NO The y be %arri ed out using conventional oxidating
agents knowa in tHeRart Wor nverting an allyl group into a carbonyl

group. 26 2 7 FEB 2007 05/ 049600 PCT/ EP2004/ 012772 Thus, for exanple,
the oxidative cleavage to gprmg al dehyd&Y(Vl ) is conveniently carried out
using osmumtetroxi de or potassium os )ate foll owed by reaction with

sodi um pdolosddtley cyclismibe reagtion i ithee peenendfsan alkoxyt mictah bysk efgursauﬁ)zmand

wat er pref

ozonol 55| rﬁéﬁ%fé g%‘%geo'?gﬁe% @ﬁ@&é&{ @'ﬁ(éaﬁ?f‘%é ﬁd;ﬁg?&?&gpg gdum ng agent
such as diThetreguctivaiNaliyiation mvbﬁﬁ@rnw owﬁaaﬁprpéc SOhr?@t é%lﬁssi&hiwt

carried o R¥tohtilé BhdGn me rabence diaxéuitaBle A&tEINteBldinA bgdr® @th bERBEIIML ur e. If

Fakes. pi adBrMHBS ShebPL S ner el n o 15 & single bond and R3
t oget her \iihehcyBlikation reaction is conveniently carried out in a solvent such as an alkanol e.g.
methanol or ethanot at a temperature within the range 20° to 60°C.
K desired, compounds of formula (IV) may be isolated before the cyclisation reaction
takes place.

Compounds of formula (1), wherein —- is a single bond, R3 is hydroxy and Ry is

hydrogen, may be prepared by oxidative cleavage of an allyl derivative of formula (V),

V)
in which Rgg is defined as in formula (1), to form the aldehyde (V1), followed by in situ

cyclisation thereof and where necessary followed by removal of the nitrogen protecting
group.

(V)
The oxidation may be carried out using conventional oxidating agents known in the ari for
converting an allyl group into a carbonyl group.
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represents =0, may be prepared by cyclisation of a conpound of fornula
(M1), R Rea O~R6 L MRR2 R7 R(VII) ein R8a is defined as in formula
(I'1) and L is a suitable |leaving group. wher Suitable |eaving groug? Fﬁ
this reaction (J. March, Advanced Organic Chem stry, 4th Edition n fﬂ%
and Sons, 1992, pp. 351-356) include, but are not limted to: halides

chl oro, br ono2e0see@oo CL- 4al koxy. The cyclisation reacti @aTiEP200000€72 ent I y
carried out in the presence of a suitable base such as NaH and in an
aprotic solvent such as THE and at a tenperature ranging from O0C to 80C.

Al ternati VEug, for expopliedthevddative cleavage ta fammegitienyden(il]) iRgomepieatyecerded

(CH2) rR10 § ﬁ%ﬁhﬁm' Strdlad %%%seﬂ@%%at& Ofoﬂ?(\ﬁz%@b eé&?ﬁtvnfﬁr Wafufh R4

represents = pr epar ed ucti ve' ound of

for mul a( VI neﬂpdatﬂmateonyscfw sowﬂlé)(ﬁ gmet@hvwgﬂm@za@ﬂl/wateAPerﬁrﬁwy nE“’é’F'Uehyde,

CH( O ( CH2)t Qra(dfé | Alknativé @diéihdﬁsﬁhttl@dea(ﬁkohﬂ%ﬁg @ém@ rcﬁﬁhé)fdu@w@d by &éatrhent FEB

2007 WO 20Q ggp PCT/ EP200410 2772 at unds of fornula
a sui eée ?lg

vel e
(1), wheré&t’ Iaeg Bbﬂ’(‘f gty r°éa”'B ylﬁ-%’ﬁﬂi@?atlon of a
conpound ofhef &Wtﬁ’“(WPYI lilingrgne W?OVW'RURZOYWIQW) at room
L- C( RS) ( Rapinpemtiure.X) whereln R8a is defined as in fornmula(ll) with a

conpound %lf}%éélgr}%gﬁ:-t{?ﬂ]p%hﬁ@s df%mwgg?aﬁ olaﬁé'd E&Q}eemé BAE AN WKV BiagS above

defi ned. ation may

Compounds of formula (1), wherein —- is a single bond and Rz together with Ry

represents =0, may be prepared by cyclisation of a compound of formuia (VI1),

(Vi

wherein Rgg is defined as in formula (II) and L is a suitable leaving group.

Suitable leaving groups for this reaction (J.March, Advanced Organic Chemistry, 4"

Edition, John Wiley and Sons, 1992, pp. 351-356) include, but are not limited to: halides
e.g. chloro, bromo, iodo; C1.4alkoxy.

The cyclisation reaction is conveniently carried out in the presence of a suitable base
such as NaH and in an aprotic solvent such as THF and at a temperature ranging from
0°C to 80°C.

Alternatively, compounds wherein -— is a single bond, Rg represents (CHp)R1g in
which r is an integer from 1 to 4 and R3 together with R4 represents =O, may be

prepared by reductive aikylation ofa comp_ound of formula(ViIA),

R5
(VIIA)

with an aldehyde, CH(O)}(CH2)yR1g (Vlila), wherein m is an integer from 0 to 3.
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aprotic solvent such as dichloroethane N, N di nethyl formam de or
acetonitrile and in the presence of a base such as for exanple sodium
hydri de and conveniently at a tenperature within the range Oeig ﬁg?

Al ternatively, conpounds of fornula (1), wherein --is a doubl 668 1003
represents hydrogen or Cl-4 al kyl and R4 is hydrogen, may be prepared by
oxi dati on &fo mosiewdpeund of formula (Va) to obtain a copppepsofizIn
formula(Vla), which may be isolated if desired, followed by cyclisation
with a strong acid such as sulfuric acid, trifluoro acetic, hydrochloric

acid or pmt@inuwmlcbmboncﬁcdﬂvomle (fﬂ)(?whémgn -atjs hesingds bond wapbé peparedby80 C.
R5R5Ra @monog Rﬁwg@h &ﬁ \' R MRR2 R9 R R2 Na) RO (Via) The
oxi dati on PE rie ({ usi ng- 3 condition above described to convert

conmpounds g formula (V) to conpounds of formula (VI). Conpounds of
formul a(!) be copverted into other conpounds of fornmula(l) . Thus, for
exanpl e and yz)“ I ZEJ ration rather than limtation, conpounds of

formul a(l), oubl e bond, R3 represents hydrogen and R4 is
hydr ogen, € pr gpare reaction of a conpound of fornula(l) wherein
--- is a single bondR2 R3 (& esent B-CRANRIR7 )R&xi)las the neaning defined in

f | 1 t d h

sul fur o, beipn Raf B BnSRGEER Srpblu P ompd 8 BwIdEh F5ni ¢ aci o
: Fﬁr dexargniteme AVRG 125 laWerﬂdﬂﬁed |'I2heVW-%n<9llaﬂorr Pﬁygeacdﬂﬁﬁdbétﬂ t{pqnténand Rg
is rogen or [ Wi resents =0 may be
prepgr edg@yrqlg&%{j?%ne{jgp f@ %ﬁﬁﬁh‘ %@gg Wﬂ@%ﬁr Eﬁﬁﬂ/'bwf??zya
conpound efeseocendf ca ( Ibpsevsaickeias for- examplea sedivy| kydpde dandReorivarientlyeaimaani ng

defined i mé&ém\ﬁitr(iﬂx)he%rédesoﬁsim"éf ogen protecting group and R3 is
hydr ogen, hydroxy protected group, Cl4alkyl or R3 together with R4

represents =0, with a suitable brom nating agent followed by treatment with
a base sudwemativabyi amreLAds Py doBRuladd.neherdie ris Byoyhienond. Rafepsspnts

prot ect i Nngyaogewor &y ﬁldlﬂyﬂﬁﬂtﬂ??fsqmifb@bh eaya@Sibpared BE ox8ftidn ioha thipourg@act i on
i s N-bronosuccinimde. For exanple, in a further enbodi ment, conpounds of

f or nul a( | )of fagmelaciva) Reohtain a(@rrzequmw formila{Viay, which may heniselgted i desied. to 4,
may be pregipved BY cy@RErdn Vitial K Btrahd @bidoguch as  sulfuric acid, trifluoro acetic,

hydrochloric acid or p-toluensulfonic acid, by heating at temperature between 20°-80° C

R5 . R5
><'R5 R6
R.a O ><
N RY 8 \ N R7
H - CHz)n H
R3

R.a 0o
\ﬂ— CH_n

RS
( {Va) " R2. "5 (Vi)

The oxidation may be carried out using the condition above described to convert

R3

compounds of formula (V) to compounds of formula (VI).

Compounds of formula(l) may be converted into other compounds of formuia(l) .

Thus, for example and by way of Mlustration rather than fimitation, compounds of
formula(l), wherein —is a double bond, R3 represents hydrogen and R4 is hydrogen,

may be prepared by reaction of a compound of formula(l) wherein ---— is a single bond,
R3 represents hydroxy, Rg has the meaning defined in formuia (I) 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 (f) wherein -—- is a double bond and Ry is hydrogen,
hydroxy, C4.4alkyl or Rg together with R4 represents =0 may be prepared by reaction of
28



a conmpound of forrmula([), wherein R8 is hydrogen, with an al dehyde,
CHO(CH2)nR10O (Villa), wherein mis an integer fromO to 3. The reductive
N-al kyl ation nay be carried out in an aprotic solvent such as 27 FEB 2007

di chl oroet hane or acetonitrile and in the presence of a suitable reducing
agent such as sodi um borohydri de or sodiumtriacetoxyborohydride. In a
further enwaslioagmoeseoconpounds of formul a(l), wherei n R8peEEtHGHN16710 wherein
rris 0 and RLO is C8-7 cycloal kyl, may be prepared by al kylation of a
conpound of formula (1), wherein R8 is hydrogen, with a conpound L- R10 (IX
a) . wher eBreomppundofdomiuky (Iwhereisyinds gstals kandnRashasdhe meanipe dgfinegdn ne,

chl orine oforftiaNl) @eiks-a rit6yengRstbtng grdupGMEd VRE istytifoges, alytioRd p@tectddyréus ol vent
such as NN-di nﬁtlh?;l }gg@%e olh tetrah (Equ urvﬁw]. Exa}%ﬁl s of a rotirg

sol vents af4-43f¥hph frae W Mirﬁ%?ﬂ%\?apwa a8, su! HNEYIer 835 e,

t et r ahydr ofdub@ed Beedthent Witea bESY suek aFRb&umM RI@IE H Snediioxiderdid|bg (éhovather ei n
R4 together_wth . represents =CH2, may be prepared by reaction of a

conpound off PYPERIPAHBYPYR- whi ch R3 and R4 are hydrogen with formal dehyde in
t he pr esendauidblabreminaiby egerd dubes wapday e resctioh isaN-bsacksuntinimigieohy dr i de or
sodi um tri acet oxyborohydri de and a base such as sodi um hydroxi de. Conpounds

of formul alCll) may_be.prepated b xi dative cleav f an . allvl gonpound of
formula ( or %ﬁ%?é?’n Iifgaa g‘l’]@ehﬂx Og e ‘hgorﬂg%%ﬁﬁg‘%g@frﬁwg ,avgwlr nf%ﬁ" %)l a
(11). RBa (CGHo)G}1pzn whish-+ik amBtegrofren o @ Xinag de preparEby 7edCivaG RidBN 49600
PCT/ EP20044 Ql28dind Jh&rﬁfﬁv(\g,g\k%é;&n@ i§ ARHBHAE WiltyarCA84Hy8S, @lr(b)idﬁzt),ﬁle resence

of osmumtetroxide follo action"wth sodi um peri odate. rnative
met hods i nfVllia)ewbereinghyssars integentiorn 2dnd. Theoteldyotive Noglkylationtnrayrite caimidd eut

CHL Tohe,| B SPBIBIAnE 89 bt B S S el
aqueous t &Y ‘Eﬁ’fﬂ?f?ﬂ?“bﬁ“"haﬁé %‘Pi’P[ﬂ%ﬁq%isﬂi{ju’?‘rh@ﬁeggW%OhﬁﬁConpounds
of formula (V) may be prepared by reaction of a conpound of fornula (X),

\Q/her ein E&h mfknahlémmﬁﬁ%ﬁt,hepmp@mhﬂeffggﬁdlaﬁd\ghaemgtml(@(l%mw Whérginar ist 1 IO_rlg
ase suc ) t hi [ OXi r, sodi um oxi.de t o obt al ar hoxylic
nora of toPar Siole LR DTSR Tos neditEhath B ARSI € afodtd, PLERRIR
t her eof wi {lh whereimBguischydfogeor with ea ¢dmpgunida Rqg (IX a) , wherein L is a suitable
ieaving group such as halogen (e.g iodine, chlorine or bromide).
The reaction is conveniently carried out in a solvent such as NN-dimethylformamide or

tetrahydrofuran.
Examples of aprotic solvents are dichloromethane, NN-dimethylformamide,
dimethylsulfoxide, tetrahydrofuran and the like.

For example, compounds of formula(l), wherein Ry together with R3 represents =CHy,
may be prepared by reaction of a compound of formula(l} in which Rg 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 Rg5 and Rq4 have the meaning defined as in formula (II).

Rsa
\\I— CHan COR,,
R3
a

A
RS R R2

(X)
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N ?Va '"Cop 6 jR7 RO R(w HZN R5 (IIl) followed where necessary by
renoval of any nitrogen protecting group. Suitable activated derivatives of
t he carboxyl group include the acyl halide, mxed anhydride, ??tFiEH% d
ester such as thioester or the derivative formed between the <carboxylic
acid group and a coupling agent such as that used in peptide chem stry, for
exanpl € carpgBsnsbssem dazol e, , PCT/EP2004/012772

O (benzotriazol -1-yi)-N, N, N N -tetranethyl uroni um tetraﬁruoro orate or

di cycl ohexyl carbodiim de. The reaction is preferably carried out in an

aprotic sotneaiiddation R cavénishty carieadut infikd playehicecdiobmiunsietbiids ollowed by

di chl oronet hane ar, an et her .such t et r ahydr of ur N di. net.hyl f or mam de.
The mot | vabason e, it Porotie Aol iehids efts | 2o BPY cafhe
convent i orfalloweddyrissatmen avithi acsilitable seducing| agenlcsuch @s sliimetbyl isvifide ortrifrgthylise i n

this reaclt;; ggtpﬁ'ng_ O (benzotriazol- 1-yl) -N,N, N, N -tetramethyl uroni um

h
tetrafl uorgborate. The reactjon is, suitabl Frie t In.a solvent such as
NN- di et hyiNFoTEREIANE. "ar%‘ﬁﬁﬂt}?dé S&‘_"ebj‘o? J%S &;@)‘ld}mﬁﬂ%ﬂga%'r%p%rae%’ef"fsom (XI1)
by conventietrtuarofiamat 3 smperaturgrangingdrony” to35° R VRR2 0 (XI 1) 30 27FES2007 WO
2005/ 049600 PCT/ EP2004/ 012772 converting carboxylic groups into |eaving

E Tl O U B et G
R v o Sl AN W et e b A

optional | ¥itligh hi&roktE B 86durf Thydrokidl td 8t5tdin & SRR OASGE of fompgﬁ%ﬁm%\g%de{ gr g‘é' a

(MITA) may be piepared by .reacCtion of a conpound of fornul

is anitr e‘??aﬁ‘i‘%‘tcg@{’ia %Qﬁguyatjv_et?g’e%{vg@ﬁgqogwpgaﬁ%offorﬁwlq @g)hydrogen and R3
I s¢hydroxy wit 2SC8 in the presence of inorganic acid (e.g hydrogen
chloride). Conmpbdunds of fornula (XII) may be prepared by oxidation of a
conpound of fornu coHThe oxidation may be carried out using

conventional oxid s known in the art R6 Ry

Q) HNT RS

followed where necessary by removal of any nitrogen protecting group.

Suitable activated derivatives of the carboxyl group include the acyl halide, mixed

anhydride, activated ester such as thioester or the derivative formed between the

carboxylic acid group and a coupling agent such as that used in peptide chemistry, for

example carbonyl diimidazole, O-(benzotriazol-1-yi)-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-y1} —N,N,N’,N'-tetramethyluronium ietrafluoroborate.

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

Compounds of formula (VIi) may be prepared from (XI1) by conventional means for

RS
Rga O ><R6
\ N K7
—(CH,in H

OH

R e o (Xil)
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for converting an allyl group into a carboxyl group,using for exanple
manganese di oxi de. Conpounds of fornula (X) nay be prepared by reaction of
a conpound of formula (X111), Rea’ , 0011 MR9 R (X I1) wherel f FR§dlENd
R11 have the neaning defined as in forrmula (I1), with an ally) derivative
CH2=C(R3) HC(R2) L (XIV) wherein L is a suitable |eaving group such as hal ogen
(e.g iodi e 20466e). The reaction is conveniently capcrgeooyéizin an
aprotic solvent such as tetrahydrofuran in the presence of a base such as
lithiumbis trinmethylsililamde at a tenperature ranging from-70 to -60C
Conmpounds ainvédingrodrhoXyit btoupsreno lbevigg gpapsed by reaction of an activated
derivativ d er el . |

dof i nod asTfis: [ RRHIE'S) SlmeBhdsr endinRAED LB Sl ofa) B3 |
I (XV) A prepared byfreatinaaenneponpd plfamada Gehmwiththiony! ellerideda ap aproke solyelhict i on

i s O ( benzgichiag iettahkdibturan ald dtibhallin thetprebaBiéd il dtenhysryarid gkl uor obor at e.
31 2 7 FEB 2007 WD 2005/ 049600 PCT/ EP2004/ 012772 Conpounds of formula (XV)
may be preprared froma cyano derivative (XVI), RBa R9 R CO2R' (XVl)

wher ei n R8Gompalmiad bf femela (WEAoay ibeprefered byl rexstiomoff @ compaung | df Yormivda(l) eact i on
Wth an aghdleinRICE &ditdlogen PORIERhE gOOP.CeRtis atsi@lestirdyR Lis dgdrogeignd RaCt i on

or esence. df NPl I ER0s e oPsBo oV abeark feh (o BfideDPBlibebsoc. "Compounas

of formula (XVI) may be prepared by reaction of a conpound of fornula
(XVI 1), rein a ngi have t ing.defiped in faroula (1), with a
conpound%m?%nﬁg%% Rﬁ“),ﬁﬁgrge}g%aq%@{ggogd%ﬁpto a%?%mﬂ%lingé) ”m"f(;'év rom ne).
Rea R9 j\The-oxidationcg@Rrbe cairieglout neing gonperttigngljokidasing agents known in the art

( for converting an allyl group into a carboxyl group,using for example manganese dioxide.

Compounds of formula (X) may be prepargd by reaction of a compound of formula (XHi),

R.a

R9 R

(Xnn
wherein Rgz and R14 have the meaning defined as in formula (11}, with an aliyl 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 (XIll) may be prepared by reaction of an aclivated derivative of
compounds of formula (XV), wherein Rg, has the meaning defined as in formula (1), with

methano! or ethanol.

Rﬁa\\l
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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The reaction conveniently takes place in an aprotic solvent such as a
hydrocarbon (e.g. toluene), ethers (e.g. tetrahydrofuran) and 7at FBB 2007
tenperature within the range 0-25C, optionally in the presence of cupper(l)
salts such as for exanple cupper iodide. Conpounds of formula (XVII) may be
prepared by reaction of a conpound of forrmula (XIX) with a cyano derivative
(XX), wher ayg2dogasob@ms t he neani ng defined in fornul a (1lpcokrobderarmitrogen
protecting group. Rea 14- HZ)n RO (xlx) CNCH2CO2R11l (XX) In a further

enbodi ment. conpounds of forrmula (Xl) nay be prepared by reaction of a
conpound oformpounds af foxhitla Oemay be Rgaranedsirarh ea epeno deryathef PV in fornul a (1)
or is a nitrogen protecting group, 32 27FEB2007 WD 2005/ 049600

PCTI EP2004R%$2772 R a iV-7 O RO RORz ) wth a base such as lithiumbis
(trimethyl sily--gapdecNn the presence of a catalytic amount of a

Pal I adi um( O ¢onpl such as tetrakis(triphenyl phosphi ne)pal | adium The
reaction is vEéRi epply carried out in an aprotic solvent such
tetrahydroff@ran aR a téhperature within the range of -25 to 0C . Conpounds
of formula (XXI') may be ppeppred by reaction of a conpound of formula
(XX11), j a érg?:n Hetil bdinf el an( 2 Lt rogen
protecti wfﬁég"?@u%?a Rllk%mlizh% Oﬁa Q%H?Eam?aé§anI Il )a!/)\i %%r%ﬁh%fmg? of

f or mul a ()a&did,|such ahdorraxampleczoncenirated siffuliy acidKbe resiclioreisi aonveniently oarried

sol vent s : (euglt i " by
heati ng. %%@?Sﬁ" Ea{tgs;ug{j%%%ue?tg'( s ; #a%%@ﬁ%e gf;"é%%‘lr\ée Wﬁg@ﬁ?%ﬁa
conpound ohixture up to 150°C.

( Compounds of formula (XVI) may be prepared by reaction of a compound of formula
(XV1}), wherein Rgg and Rq1 have the meaning defined in formuta (i), with a compound

of formula (XVH1) , wherein L is a suitable halogen (i.e bromine).

Rga

m N
CO,R,, l\[flgL

R9
(XVII R (xvi)
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()) salts such as for example cupper iodide.

Compounds of formula (XVIl) may be prepared by reaction of a compound of formula
( (XIX) with a cyano derivative (XX), wherein Rgg has the meaning defined in formula (1) or

is a nitrogen protecting group.

Rg3

\l—-— CH,)n
/l/_>:°
CNCH,CO,R

R9 (X1X) 11 (XX)

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

nitrogen protecting group,
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formula(XXIV) wwth a Gignard reagent of formula (XVIIl). .Ra OO OOQW
X The reaction conveniently takes place in an aprotic solvent such as a
hydrocarbon (e.g. toluene), ethers (e.g. tetrahydrofuran) andza;f?ﬁ 7
tenperature within the range 0-25C, optionally in the presence o cgﬂg er(l)
salts such as for exanple cupper iodide. 33 27FEB2007 WD 2005/ 049600
PCT/ EP2004 M3 2063/8496@npounds of fornul a( XXI'V) may be preperesobyoireacti on of
a conmpound of forrmula XX with Meldruns acid in a sovent such as al cohol
(e.g nethanol). Conpounds of forrmula (Vill) nmay be prepared by cl eavage of a
compound @fs formula (XXV) , wherein Raa has the neaning defined in fornmula
(I') or is a\nitrogen protecting group, POB\NOW CHz)n NRA R3 RO RR2
(XXV) The réact may be_carried out in the presence of Cerio ammoni um
nitrate in a i or/gani ¢ sol vent such as acetonitrile. Conpounds (XXV)
may be pr ychi3qti on of a conmpound of formula (XXVI) wherein Rga
has t he neani ng defd n in formula (1) or is a nitrogen protecting group.
RN R2 RB R4 (XXVI) Cyclisation may be carried out in a solvent such an
al cohol (e.g nethanol) and in the presence of a suitable base such as
sodi um net hoxy. Corrpoua&a of formula (XXVlI), wherein R4 is hydrogen, may be
prepared by reductive al kyl ati on of 1-(4 nethoxyphenyl)ethyl am ne
(XXVI1)  amth a basersudmds aithidrm bisufrarhdthyisiyllaaide ﬁmetﬂrmnéﬁoﬂmmzﬂwolemémh carri ﬁd
out in an | . OF onitrile and in the
presence 8?§g&}saw'f'ﬁ@bégrﬁél?%#Sc;he%ﬁtgﬁél%&{ggé%&@g%‘%%p asuggls'{‘}'m bor ohydri de or
sodi um t r The eeastippds chyveniently canied duliint & apietie selvent rsuch: tetabydidfurast atfaor nul a
(1), wher @lppeRturdRitndhédbndt of Ddipgen and - is a double bond, may be
prepared from al cohol derivatives of formula (XXVI11), wherein Rga has the
meani ng defined in fornula (1) or is a nitrogen protecting group, by
Compounds of formula (XXI} may be prepared by reaction of a compound of formula

(XXi1), wherein Rg, has the meaning defined in formula (I) or is a nitrogen protecting

group,
R
N
e J 0o
R R3
/ /E
— OH
° o
) Rz poan)

with an alcohol of formula (XXIlI). 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 (X1 may be prepared by reaction of a compound of
formula(>XXIV) with a Grignard reagent of formula (XVIil).

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) salis such as for example cupper iodide.
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conventional neans for converting hydroxy group into a halide group followed
by its elimnation to formthe correspondi ng double bond. 34 2 7 FEB 2007
WO 2005/ 049600 PCT/ EP2004/012772 R5 Rea | '"R6 N CH2)nO NI/ - 5V7FE ﬁwFH
(XXVI11) The reaction for converting (XXVII1) to halides may be tca $ out
using for exanple halides of non-netallic elenments such as thionyl

chl oride, pkosmisosser trichioride or phosphorus tribror picggplbismer eacti ons
may be carried out in an aprotic solvent such as nethylene chloride and at
a tenperature ranging from-5C and 30C. Conpounds of forrnula(XXVill) my be
prepar ed Bgmpedodst of dormada(2Xke mayderpremsred/ay exioX)of a compoendofRemulaas t he

Tro N R} WP e T oyl s Ao D 6 1 The art to

reduce a keto group to a hydroxy group thus for exanple using a borohydride
reducti ngcaﬂmebn@dnﬁoaﬁu@qmm hBObS rpyéi:careséteiy slegha¢e ?@Pgnp&shar?ﬂy&mmte- | The
reaction p&a@ONYh&Bin! Bg L R5S HPmeiiling Befhedd \f&%ulas B foteeth@ P! € 1 N
aqueous i opr)o'panoF. o oun’%gmo?ﬁl?%rﬁﬁ] a( XXl mgj;/ l.be p?@gg‘? egoby

decar boxypgmupon of a conpound of forrmula (XXX) RS Rea R6 O R7 - CHZ)n N

COP RO R O (XXX) The degar oxglation may occur in the presence of an
I norgani cRacid such a @ S M‘*nydrochl oric acid at a tenperature ranging
from58 to - N

RS R R2 (XXV)
The reaction may be carried out in the presence of Cerio ammonium nitrate in an aprotic
organic solvent such as acetonitrile.

Compounds (XXV) may be prepared by cyclisation of a compound of formula (XXVI)
wherein Rgg has the meaning defined in formula (1) or is a nitrogen protecting group.

Ra
\—‘"‘ CH_,)n COLR,,
N
RO R

Rz R3 R4

(Xxvh)
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 (XXV1), wherein R4 is hydrogen, may be prepared by reductive N-
alkylation of 1-(4 methoxyphenyl)ethyl amine (XXVII) and a compound of formula(ll). The

i reaction is conveniently carried cut 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 (1), wherein Ro, R3 and Ry are hydrogen

and ——- is a double bond, may be prepared from aicohol derivatives of formula (XXVIH),
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.



Z 7 FEB 2007 WD 2005/ 049600 PCTI EP2004/ 012772 Conpounds of formul a( XXX) may
be prepared by cyclisation of a conpound of forrmula (XXXl), wherein R8a has
the neaning defined in fornmula (1) or is a nitrogen protectin% Egozﬁ. R5
Na Re OR7/ ECH)n N \, 11 CO2Me R9 R (XXXI) The cycli satiohth d8Et i on
Is carried out in the presence of an al koxy netal base e.g. sodium ethoxy
I n a proti oveedosedboosuch as al cohol (e.g ethanol) at a pemeefodieirenr angi ng
fromO to 5C. Compounds of fornula(XXXl) nay be prepared fromesterification
of an acid of formula ()XXIl), R5 Rea R O R7 N CO2Et E-V~LOH 2R9 R
(XX(I 1) t}?ei ng the conventR%ﬁgl met hod to convert an acid to nethyl ester
such as fdrsdexanpl e gy regctjon with dinethyl sulphate in the presence of
an organi c bage— ROt assi um carbonate. The reaction nay be carried
out in an aproti vent\such as NN di net hyl f ormam de. Conpounds of
formul a( XXXI | pared by reaction of a conpound of fornmula (X)) Q)
wth a conggun mula (XXXI'l1) RS ~R6 R7 EtQ2CN (XXXII1)

H (XXVIII)

The reaction for converting (XXVII) to halides may be carried out using for example
halides of non-metallic elements such as thionyl chloride, phosphorus trichloride or

ofg fo
R O

phosphorus tribromide.
These reactions may be carried out in an aprotic solvent such as methylene chloride and
at a temperature ranging from -5°C and 30°C.

Compounds of formmula(XXVill) may be prepared by reduction of a keto derivative (XXIX),
wherein Rgg has the meaning defined in formula (1) or is a nitrogen protecting group,

R5
R,a R6
\1 o) /lLR’f
——{CH,)n N
L~

R9 R
o (XXIX)

using the known method in the art to reduce a keto group to a hydroxy group thus for

example using a borohydride reducting agent such as sodium borohydride, sodium cyano

borohydride. The reaction is conviently camied out in a solvent such alkanol for example in
( aqueous isopropanol.

Compounds of formula(XXiX) may be prepared by decarboxylation of a compound of

formula (XXX)
R5
R,a R6
\. o} /léRT
—(CH,)n N

CO,Et

R9 R
° (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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The reaction is suitably carried out in an aprotic solvent such as NN

di met hyl formam de by heating at 55-58C. Am nes (111) and enanti oners

t hereof (111) and conpounds of fornmulae (XIX), (XX), (XXVII) ?ﬂ?tﬁﬁ%%'”)
are comrercially avail abl e conmpounds or may be prepared by anal ogous

met hods to those used for known conpounds. 36 27FEB2007 WO 2005/ 049600

PCT/ EP2004 M3 2063849660 Wi | | be appreci ated by those skill edr/Eprodbdm2ant that it
may be necessary to protect certain reactive substituents during sone of

t he above procedures. Standard protection and deprotection techniques, such
as those deapbuddstofifortilapdeX) mal)bePsreparet iby &ydisatips df & compgard of feymilinesi s,
New Yor k, odkieYwHetd8 1 Rg,0B the méafflg dBRRSd inf RFm@X IRk & %ﬂr@g& Bidtdding @
nitrogen protecting group, exanple of suitable groups include al koxycarbonyl
e.g. t- bgrapycar bonyl, benzyl oxycarbonyl, arylsul phonyl e.g. phenysul phonyl
or 2- trimethylsilylethoxynmethyl . Carboxylic acid groups can be protected
as esters. Exanples of suistable hydroxy protecting reagents include acetic
anhydri de,r §enzoi ¢ anhydrild Rodr a trialkylsilyl chloride. Al dehyde or

ket one groups can beOpr ot &d as acetals, ketals, thioacetals or

t hi oket al s. pr t of such groups is achieved using conventiona
procedures we in ég#. For exanple, protecting groups such as t-
but yl oxycar y dmgmeenov using an acid such as hydrochloric or
trifluroroB8etic Racid’in a suitable solvent such as dichl ororet hane,

di et hyl et her, isopropanol or ni¥ftes thereof. Wen a specific enantioner

of a forfré%e%yafsaﬂﬁn%é&uoﬁormraeé blit inStheesteédrRe. oftdH SIkEBY mB@I bady aigned for
exanpl e

y resolution of a correspondi epanti gnerj.c, m xture of a . “conpound
of (1 or mul SOPHT GRPH I 2O RANSALR RGO (HGSag) 263 TR aRgng ¢
enant i omefemd? to B¥.conpounds of fornmula (1) may be obtained fromthe
correspondi ng enantioneric m xture of a conpound of fornmula (1) using chiral
HPLC procedure. Alternatively, enantiomers of a compound of general formula
(1) may b&ospRunisE Jorpy dnabe BisPared drogp estedficafomel 20 acifl nefdPmite at es
usi ng any (ekxmhe general processes described herein. Thus, in a one
enbodi nent of the inventid¥ the enantioners of the conpound of formula (1)
may be preQared by reacti R a chiral amine (I111) using any of the
processes dgscrjbedCab 8 preparing conpounds of fornula (1) from ami ne
(111). The c ' O'¥ 11) may be prepared fromthe correspondi ng racemc
amne (111) upl y CcO gpnal procedures such as salt formation with a
sui t abl e opt adiQ,98 acid such as for exanple di-p-toluoy]-D-tartaric

acid, (9S)- enyl acetic al%&“?r di - p-

using the conventional method to convert an acid to methylester such as for example by

reaction with dimethy! sulphate in the presence of an organic base such as potassium
carbonate. The reaction may be cammed out in an aprotic solvent such as NN
{ dimethylformamide.
| Compounds of formula()XXll) may be prepared by reaction of a compound of formula
(XX with a comipound of formula (XOCCHT)

JRSLRG
Etozc/\ N "
9,0,0.41])
The reaction is suitably carried out in an aprotic solvent such as NN dimethylformamide
by heating at 55°-58°C.

Amines () and enantiomers thereof (i) and compounds of formulae (XIX), (XX) , (XXVII)
and (XXXIIT) are commercially available compounds or may be prepared by analogous

methods to those used for known compounds.
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toluoyl-L-tartaric acid, or using chiral HPLC procedure. In a further

enbodi nent the enantioners of the conpound of formula (1) may be prepared

by reaction of a chiral amne (XXVI1) using any of the processes . described
above for preparing conpounds of forrmula (1) from am ne (XXVI I).z g%E&ZWFEB
2007 WO 2005/ 049600 PCT/ EP2004/ 012772 \Were it is desired to isolate a

conpound ofwboioxsheed |) as a salt, for exanple a phar mgegulph§@loi N
acceptable salt, this may be achieved by reacting a conpound of forrmula (1)

in the formof the free base with an appropriate anmount of suitable acid and
in a suitable solvent such as an al cohol (e.g. ethanol or nethanol), an

ester (e.g..ethyl r t.her ( i .
tent-buty r‘?’é‘t ey%pé%ﬁ?lagt‘r%%&%%%s% rsg g%rﬁ'otggra gﬁﬁatqrép%f g%eg'lﬁas? %rp%grogeﬁ cl;erﬁa fny of the
conpound Rctiveesubsiituepts chiring rsomgeoiNRg. abeve prasedwies d Stasdaidnrrategtidnnand t he NK1
recepto (rj BéRsteabnabénmigies, ¥BéM a8 tr(oﬁgldétsc:hldeatih @ﬁﬁ@wm Pteetiee Yroustm )

nmeasur e A a k'ﬁ%% :

[ 1251 ] Tyr g@%%ggrgﬁ%sgé’ &%ﬁ?’qm%ﬁggynﬁ ng%}%fséoﬁun'gﬁﬁ rm é)(l:ee‘gt%eélr% 8@)'(Spr essed

i n Chi nesa nitcogeh @rot&utingy gloGbiOkxanglld ofreuibabéen groupd lirecludef dlkaxytarborgd ees tar e
expressed hve :'SEF,% t | Rl it o 7 ) OF o

di spl acerb% an_gwl’l'hedeg'%?s a ue@{"obt?gﬁléﬁgﬁbgg tgg a%?gg’gbgéwgt cfreagt t wo
det er mi naff Isityipthexyreeinds Srarkpyircadid efoynm §an Be PratectehaepstesnEXAeles t hi n

t Pel ran ?eopéungmé hiy@rofy t@_roteamg_tr'teigeh%rx ihMu@(ac?t\El amgdrwlatl Bferrlzgstlagmyargda cg\éer age of
at | eas erm.nat i anpl es n are

i thin ¢ nEeRuEL Shiprde s aRRv 57 kelonE Bo iR, 9, Bareinker st B8R K¥Rounds of
t he i nventhiicagetaisrortthipkkidls. r Bepiotastiomat saths grouge tie refiiersd wring gonvhational,
receptor Biopdiugs il Rhbwn "at tHed afeastrl Bearhfle v pkdt€ctRY §M8ps GRBROANGS’
ability to displace [3 - substance P (SP) Trom recofbi.nant{  human NK1
receptorsbwﬂ%rggﬂy'i'ﬁa £ {E0Rvad RGN éﬁ'grich‘@Fl@yd@éFg"?rB HiREacetg, o
affinity asdinesuimble solpsrdsaecidasdichlegmiethane, dipttylettem isbpropemol ovintaiukaéson

const ant %reg}spl acer ligands (pK;). The pK val ues obtained as the average
of at least tWwo determinations with representative conmpounds of the

I nvention are within the range of 9.32 to 8.72. The antagoni sm of the
conpoundsWhien atspedifiyenantiomet ofva carspdunden gbleral fermypa () & reqsreddbisenayibeed i n a

functi onala: ' I Anol Cgﬁ.gﬁw It fect, 10 knhibit
the int raé%%ﬁ%?g?ﬂj%g?g}pt%nbpﬁg%ggﬁ_ioﬁ%yuce y ng@gi %\ o'? wgﬁu(?rr@;rc\@ 'tllejg.ﬂE %IQO cells
and humafPrepuad stiorrpula (bl vsing ceeentiptahmaPdBacVan virus. The potency of the
ant agoni stThuss for exgmgies gskdifie dnpitionairs pikhe cdfpodinai€iof foamuRY 1) lydienethimesi t he

vent: onfidnt, BaRispl o, SRBiAGR' bR B b bhPRLET BT I ARRAEE | "¢

obt ai ned HELEReocgdweage of at | east two determnations with Exanpl es
N1, 3,5,6,11,14,15 and 16 are within the range of 7.83 to

Alternatively, enantiomers of a compound of general formula (i) may be synthesed from

( the appropriate opfically 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
{l) 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 (il).
The chiral amine (1M} may be prepared from the corresponding racemic amine (li1) 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 (1) may be prepared
by reaction of a chiral amine (XXV!l) using any of the processes described above for
preparing compounds of formula (1) from amine (XXVII).
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5.79 with pKb values within the range of 8.65 to 6. The affinity of the
conpounds of the invention for the serotonin transporter was determ ned
using the hSERT binding affinity method and neasuring in vitro2theep 3f7
27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772 comnpounds' ability to di spl ace
rHl-cital opram from reconbi nant human serotonin transporter expressed in
Por ci ne Epmdnalos/edesadéi dney LLCPK cel |l nenbranes. The af f parkyooa@brres are
expressed as negative logarithmof the inhibition constant of displacer
ligands (pK. ). The pK; values obtained as the average of at |east two

det er m natWhang inist Hesired gp dsaiate adi sanpoging cinfggnida (has iansa@htfooexamplevi t hi n

the range pafmtcduticAind atoepBdlct $A4! Mid Ynay %iami@bét?%yqjéhéin?eg c%?ng%hﬁ‘d gyerage
of at Ieai‘; t de?hermnaﬁbogg with anpl es '1’3’5’?8(1 ,%ﬁ,l_an 16 are
wi thi n t h&PaRSE i ihedormpnolthe foe) Pasewiih 39ERREIAPIBYE FPRUNE BiRitiaRlE acidrand i

I nvent i on af suitabledovebt sgeht decanu pledtel d.g.5ethEnd lor cugthand)h @nsextert @Y. rethyt
transporter ' S h t measuring in
vitro the%S%ﬁn%ZBﬁﬁ%{ftS?@?‘?’%'? H‘%Q%ﬁﬁ%&@ %@g&é@%@ N r econbi nant
human serotonin transporter expressed in Porcine Epithelial Kidney LLCPK
cells. Th@giolegy pagy val ues are expressed as negative logarithmof the
inhibitio | o Yoyhahihi f the
i el S TRy O g ?F&W%ﬁ%ﬁ‘%ﬁ%ﬁ%ﬁi’éﬁ%@f RELBRR g e o
at |east thoNGetaseierindinshaiyfyimethed (ediigtion RrexipiyastaydsPAY maaseredriyent i on

are wthi @gm th@ BSRpdthas’ -abilily o Hisplade | #HTR A sG55 (sPh b trScolititidpt S MY
be prepar @ mQ

granul ati on. ¥k¥e@ﬁg§ﬁ%[e({}§ )f%%%%‘gq?ﬁﬁﬁggggl gé’ie\?\ﬁv ﬁgfag-[u tS ahﬁe%rﬁr?'){n(% 3??71 ng

”HE Ier i al (Satﬁhhy valles srnplpeessei agdr pedsiver (ogatitndl af thd mdibition Wwanstaxtanpke of\

Tabl et s ' r ' i | i 0 . [ basic
Gab et um pRsRESERB. 358 bRVHIeS R5ANSE af fld A Eradi kil et niedoingtoh8®LC
Col | oi dal wih| rep@semplygi epmppundsn Pl The iavantior aregyithin dmwe rangepofeBdetd @it h t he
ot her excigahirikRy pKQalitL0BtFBA BE the afletagel b bt 16361 Bid ReRARRELGS Rith

Contea. uSAgBBROThE a4 oA dReae b IhE g erEBs 887 A0 1e eon Be

The affinity of the preferred compounds of the invention for the NK4 receptor was aiso

pu— —

determined using the NK4 receptor binding affinity method measuring in vitro by the
compounds’ ability to displace [°H] - substance P (SP) from recombinant human NK4

receptors expressed in Chinese Hamster Ovary (CHO) cell membranes. The affinity
values are expressed as negative logarithm of the inhibition constant of displacer ligands
(p¥). 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 NKq 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-NK4-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 pKp, 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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Exanmpl e B 39 27FEB2001 WD 2005/ 049600 PCT/ EP2004/ 012772 Tabl ets / Capsul es
(Wt granulation) Active ingredient 20.0ng PVP 3 ng Avicel 120.25nyg
Crospovi done 4.5ng Magnesium Stearate 1.5ng Colloidal Sili conp2| oxi de
0. 75ng The Active ingredient and the intragranul ar excipients ( I5 EBvigre!
Crospovidone) are mxed at high main agitator (inpeller) for a few m nut es.
The resul t wigoosdosioe are wetted, adding the |Iiquid bi pgerplowgiiery by
spraying it into the powder while both agitators, inpeller and chopper, are
running at a | ow speed. The particles are let growwng as resulting fromthe
mechani cakorapamdy sabifig! ioedlsblnneh[ablg-icttalbpmm frormiregpratiinamt giunsame eddotamird  dri ed

by granl fhioofigA ?éss&@'r{ BV E ﬂmh%_ g L&rﬂ? cégﬁq%n%?z%&'s”@ge AR eved

and the o agranul ar excl pl en neS| um ear a
Silicon Dwuem eAprESSea RS e afive 0NN of dhe, intihon sanstant ref displecer ligands

gorTrp[) Iestse ToRt ék.n@ihetsgrﬁﬁtﬁh%d ?55 tt@%af}% §é adrest FeﬁstOM@Héteﬁﬁiﬁ%Hngsmexarm' e
abl ets anul at.i on). Acti v r edi
Avi cel 12ie‘ﬁf%”é B Ohdhe jmegption ﬂf&d’?‘l&%’] {ﬁ‘%%‘i’%@a‘? a?fé%lgg%arﬁ&ﬂr%’m dal
Si | i con Dpkxvalees obtgm“e‘beasAﬁte \eeraggr efdaenﬁasamdotdmerrmnatlam avith| Bxaneples pi ent s
(PVP, Avi ¢&4 85%"PIS gﬂ‘gleé afd Githi mﬁéergn%é‘ g ure is conpated by

y

conpression W th f aced unc es or paSS|ng t hrough two grooved
rollers revol ving tomard each other, in order to obtain the "slugs" The

ot her ext Tagpa@Htesf B Q:brﬁp@.ﬂ'td‘é c(fl’tlbegmeemmmf&t iARIbAHE theCapthial 6tad-HBithroggh
obt ai net TorBr @fbebetivt, §eRphet bR e T ke, woBO8) RS on a0
measuring in vitro the compounds’ ability to displace [PH] 5-HT uptake from recombinant
{ human serotonin transporter expressed in Porcine Epithelial Kidney LLCPK cells. The
potency values are expressed as negative logarithm of the inhibition constant of displacer
ligands that causes 50% inhibiton of the maximal 5-HT response (pICs;). The plCs, values
obtained as the average of at least two determinations with representative compounds of
the invention are within the range of 7.5 t0 5.7.

Pharmacy examples

Tablets

Tablets may be prepared by the normal method such as direct compression or wet
granulation.

The tableis may be film coated with a suitable film forming material such for example

Opadry using standard technique.
(

Example A

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
¢an be coated using conventional techniques and coatings.

Example B
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2 7 FEB 2007 WO 2005/ 049600 PCT/ EP2004/ 012772 Active ingredient 2-50

ng/ mBuf fer solution pH 4.5 suitable for infusion gs to 100n (e.g. sodium
chloride in NaCl 0.9% or 5% dextrose) The fornul ation may be pgck€HBig87 gl ass
vials or plastic bag. In the Internediates and Exanpl es unl ess otherw se
stated: Melting points (rmap.) were determ ned on a Buchan nmap. apparatus and
are uncorr axoe@s/iossed . refers to roomtenperature. |nfragegpspeshia (IR
were measured in chloroformor nujol solutions on a FT-1R instrunent.

NI\/R . spectra were recorded on Varian instruments
at 300, 2 =t instrument at 300 MHz, chenical shifts
are reported in ppm (b) usi ng the residual solvent line as internal
standard. Splitting patterns are designed as s, singlet; d, doublet; t,
triplet; g, quartet; mActiwelingrpdient; b, broad. 20A®INVR spectra were recorded
at terrperature rangi ngplypom 25 to 90C, when gp,; t han one conforner was
detected the chem cal shifts for the nopst abun one is reported. Mass
spectra (M) were takefi6® a 4 11 triple quadf QJ%%F% Mass Spectronet er
(Mcromass UK) or on &rddgoviderie MSD 1100 Masg.5Bgectroneter, operating in ES
(+) and ES (-) ionizajy n a Agll LC/ MBD 1100 Mass
Spectroneter, operati nMagﬂes@ﬁi?te)QFaté)n ?%Pngnl zation node coupled with
HPLC i nstrument Agi | enColioigr Skieer @'§X1¢PLC (LC@N/@T‘QES /+):refers to anal ysis

per f or nedrignadivey b@i@ﬁt‘ éndﬁtﬁa .ml%dgkaﬁufaa%sé TVFBDmce( r@ag cﬁud@ &e 100%
[water +0. 1% ter . +0. @ggo 5%

[vater +0T¥6R Sl g GoR el (S BTES. THE KLty (ke orp
condi ti onadoingr th2 liguid bihddiO @yatér) Upy —spiayivhg rif mto I%IFH_(ﬁov(vdé:r/ aile IESth/ agitatorsaf ers to

anal ysi s r4Rde + ¢
phase: 10 Iﬂaﬁr I{Bg’pg%% N W &t é\%w E)'Bé%e T%E?%rrr?clloom wat er F@%’305% NH3
to 5% [wa"teéﬁ‘ ingfres shenpethagical %%V[SGPB{G@ bothaggtalrs runping 4t high spged) afese
condi t i ondricday gtamilator dirediler whlluwamlingrLTmg glanules thuseob@ined apresiéved amdl y one

poak |1 458 ol SEkbAhubPBANSE ydheE AR el BRI AR Ekiad) K1 act ! on

pattern o I'ne oun ai ned
by | oadi nefded eanslathenemixad.o The gesyiting rraléﬁlﬁﬁelﬁe@rf(%e%ﬂﬁ?ént@ oigeinsd Mablety or

di ffract ogphpduifedioibhah ¥gstied/ d goni oneter, scintillation counter and
graphite nonochromator. The diffractoneter was set up with the instrunental

par anet ergxghplelt bel ow. I nstrunmental parameters 41 2 7 FEB 2007
Tablets /Capsules(Dry Granulation)

Active ingredient 20.0mg
PVP 2 mg
Avicel 121mg
{ Crospovidone XL 4.5mg
Magnesium Stearate 1.5mg
Colloidal Siticon 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 cormnpressed to obtained tablets or encapsulated
to obtain capsules.

Example D

Infusion
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WO 2005/ 049600 PCT/ EP2004/ 012772 Monochromatic radiation: Cu -

1. 54056/ 1. 54439 20 range: 2-45 28 Cenerator voltage/current: 40kV/50mMA Step
size: 0.02 26 Tine per step: 2 sec-1 Rotation: on Divergencezer;tgﬂ%ﬂterl ng
slit: variable Sanple holder: round cavity or | ow background plate h
spectrum obt ai ned was anal ysed usi ng the data eval uati on software EVA 7.0.

Opti cal rotah bdgssog®r € determ ned at 20C with a Jasco Dp@pePrbiasbinment
(1=10 cm cell volunme =1 nL, A =589 nn. Flash silica gel chromatography

was carried out over silica gel 230-400 nmesh supplied by Merck AG

Dar mst adt AcfRY ifgedieat over Varian Mega Be- SI pre-paekgad car tmgohemgtepr over
pr e- packed_ Bj.ot a cartridges. T.l.c. refers th|n | ayer

chr omat ogrsﬁﬁ @ﬂﬁfsggaqfﬁﬁoginhspg gel plat es (60I9 2l‘rjfﬁ%rck) and visuali zed
with UV I |(gblsodﬁmcfﬂ¢1ﬂsen$\b§h® ati e 9% gextiosehed by using microfiltration
devi ces: phase separation cartridge with pol ypropyl ene frit by Watman or
Al ltech. SCX neans: SCX-cartr|dges (I oadi 75mmol / g) by Vari an.

Sol ut i ons Mefmylatigrmay ke PRGKRS Y ‘é‘i‘]ﬁpﬁﬂﬁgﬁlbﬁ'ﬁat e. Methylene chloride was
redistilled over calciumhydride and tetrahydrofuran was redistilled over

sodium The follow ng abbreviations are used in the text: AcOEt = ethyl
acet ate, @Hhelnt@mécnm@@neﬁxaiaﬂésanﬁbsb{mmeémm DCM = net hyl ene chl ori de,

Dl PEA = N diis | et hyl.anmi.ne N -di met hyl f or ram de t20 =

0 ot iyl o MRS Gelres [ s Pt o & BybaLaD SPPaIRte a1 af6 MySSitAclRd: TrE =

t et rahydr et.u Ira’e:s {bFrdom tempieréthmor inédasd speatra dIR) (ﬁré’ﬁé:mqeaaamuommrdrdﬁer,m ®BTU =

O (benzot r i a %°'f "?VnS)' %"l‘ s%m etranmet hyl uronium tetrafl uoroborate, std=
n

sat ur at ed. U‘S MERamE |oner 2 means a conpound of the invention or
an i nt er muotan Magnﬁ@r@sbnme#ﬂMRhgb@:h@nmw iregpededydro¥ariananstiugmends aldd®Owas not

det erm nega, Goap h&&aﬂﬁ 'BHIEEF mgvﬂﬁerﬁrﬁ'%oﬁ\ﬁ‘??td@%g?fl%@ %n‘i’eoamc@ﬁ?ound of

the i nvention or I nternedi ate thereo
wher ei n R@)ammgﬁize a&@uakﬁo!\@nfehngmn@rmgtandwdvﬁﬂghrm patiegiscara wgeipeechéned

ggmz 'VQ;H al| aggaé dt Bsub@@rtgg@ue@t@%ghaw %ﬁultﬁet‘ B, BrBQd fr%r NMRBsdelcha wete) (V)
recorded at temperature ranging from 25 to 90°C; when more than one conformer was
detected the chemical shifts for the most abundant one is reported.

Mass spectra (MS) were taken on a 4 |1 triple quadrupole Mass Spectrometer (Micromass
UK) or on a Agilent MSD 1100 Mass Spectrdmeter, operating in ES (+) and ES (-)
jonization mode or on a Agilent LC/MSD 1100 Mass Spectrometer, operating in ES (+)
and ES (-) ionization mode coupled with HPLC instrument Agilent 1100 Series
HPLC (LC/MS -ES /MH)refers to analysis performed on a Supelcosil ABZ +Plus (33x4.6
mm, 3um) (mobile phase: 100% [water +0.1% HCOH] for 1 min, then from 100% [water
+0.1% HCO.H] to 5% [water +0.1% HCO,H] and 85% [CH5CN ] 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% NH3] for 1 min, then from 100% [water
+0.05% NH; to 5% [water +0.05% NHg] and 95% [CHiCN ] 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 goniometer, scintillation counter and graphite
monochromator. The diffractometer was set up with the instrumental parameters given
below:

Instrumental parameters
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3 RRRR R ()b) R (V) 42 27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772
RaR5 - "MR6 - n (2 Ra R7T CHn aRRR7 R6 (1V) RB RYS20 NO

Di astereol somer | or diastereoisonmer 2 refers to a conpound of ? H€BiM§/enti on
or an internediate thereof having at |eat two stereogenic center and
wherein -- is a single bond, having a single but undeterm ned configuration

at the carhgg.aisR@ssrown as *** in the formula(lc) RS BBrweaoole R4 R3
R8B RR2 (IC Interrredl ate 1 f 1-(3.5-Dichl orophenyl)eth?lgl amzongﬁzsol ution

of 3, 5-dichl orobenzal dehyde (54.3 ¢ @) in dry THE (300 nmL.) was added dropw se
to |i th| urfmmogf(rcmatme'aﬂfﬂm ICle )1-HRbeld.504 sol ution in THE - 340 m-) at -30C

under Iygg%%d@, gﬁsphere The resulting orange m xture was allowed to
vvarmto- er irring in a Nitrogen atnosphere in 1 h, then it was

cool ed dovBenetorgoi@galsdrrentedPy¥30mMi um (1. 6M solution in Et20 - 290 nlL) was
added keepy . Laternal tenperature of the reaction mxture < -55C. The
resul ti ng%%ﬁ%?g? ?éareactlonrr% xture was stirred for 1 h at -60C under a
Ni t rogen Teimerpetmtm‘é,sett—hen it was carefully quenched at -60C with aqueous 2N
hydr ochl org @aﬁ%ﬁl(ﬁi‘ solution (20 nL) foll owed by aqueous 6N hydrochloric acid
solution to pH = 2. The reaction m xture was concentrated in vacuo and the
aqueous r@?&@%‘@l&@ﬂmﬁﬁ@ém?ﬁﬁablf 1 CH Et20 (500 nl). The separated aqueous

phase was ah‘z:ib Basd GvitPst 1ow-b4eic d [atégvlth NaC]—I pellets. The basic
3 was exlrtract\’(ctlbP th Zg?éun ?

aqueous phas t he collected organic

| ayers mr@eape@am%wwmna%%uw &886@ ‘F‘@"@“\?@ spfuarg EMAGY.0.

Optical rotations were determined at 20°C with a Jasco DIP360 instrument (=10 cm, cell

voiume = 1 mkL, A = 589 nm). Flash silica gel chromatography was carried out over silica

gel 230-400 mesh supplied by Merck AG Darmstadt, Germany or over Varian Mega Be-

Si pre-packed cartridges or over pre-packed Biotage silica cartridges.

T.l.c. refers to thin layer chromatography on 0.25 mm silica gel plates (60F-254 Merck)

and visualized with UV light. For phase separations performed by using microfiltration

devices: phase separation cartridge with polypropylene frit by Whatman or Alltech. SCX

means: SCX-cartridges (loading 0.75mmol\g) by Varian.

Sclutions were dried over anhydrous sodium sulphate.

Methylene chloride was redistiled over calcium hydride and tetrahydrofuran was

redistilled over sodium.

The following abbreviations are used in the text. AcOEt = ethyl acetate, CH =

cyclohexane, DCE = dichloroethane, DCM = methylene chioride, DIPEA = N,N-

diisopropylethylamine, DMF = N,N’-dimethyifformamide, Et20 = diethy! ether, EtOH

{ ethanol, MeOH = methanol, TEA = triethylamine, THF = tefrahydrofuran, TFA
trifluoroacetic acid, CH3CN= acetonitrile, TBTU = O-(benzotriazol-1-yl)-N,N,N'N’-
tetramethyluronium tetrafiuoroborate, std= saturated.

Enantiomer 1 or enantiomer 2 means a compound of the invention or an intermediate
thereof as a single enantiomer whose configuration was not determined.

Chain enantiomer 1 or chain 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),(IV), |:é\.r') or (V1).

Ry R6 22 _RE
\ 0 W&R7 R7
—(CHn
R4
RS R
R2 (ib) V)



conpound (60 g) as a yellowoil. T.l.c.: DCM MeOH 9:1, Rf=0.5 (detecti on
with ninhydrine). NMR (CDCI3): 6 (ppm) 7.25 - 7.15 (m 3H); 4. 05 Eﬁrﬂiﬂ
1.35 (d, 31-1). Ms (ES/+): mlz= 190 [MtH]'. Internediate 2 and I g zate
3 43 27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772

11- (3. 5-Di chl orophenyl ) et hyl ] am ne (Enantiomer 1)and [1-(3, 5-

Di chl or ophe&ixy bgogbddwdo] am ne (Enanti onmer 2) A sol ution of pct/EP2004/012772

(S) - met hoxyphenyl acetic acid (23 g) in acetone (140 m-) was added to a
solution of internmediate 1 (25 g) in acetone (140 rnL). The thick suspension
was heated at 56C for 1 h then it was stirred at r.t. overnight. The slurry
was flltered and the solid "residue washeg with acetone (200 nL). The solid
(47 9) was' t\J &Hrated in acetone 500 gl) vbw heating to reflux for 1 h,
cooling to dustirring over nl‘g_h_ Buspension was filtered and the
solid resi washed with acet O mM-) and triturated three
tinmes as described gbfyve to give yphenyl acetic acid salt of

[ 1- (3, 5-di chl oro- phemyl ¥et hyl ] am ne (i% gM» The solid was stirred in a
m xt ure of aqueous saturated sodi um hydrogen carbonate sol ution (200 ni)

and DCM (200 The Lor hase separ at ed, d Wth brine (200
r | oclastarebisoman ot sfaroganer #3yRiR  pemptvil o B dpisolen of o
[ nt er medi ammmﬂ-:-d(a& fheghof dmviag @b lleat e steremigenic Teateraarel whareindu-ds \wasingder f or med
on a disti e«xGonmpound
nt o medi 2020 ﬁ?ﬁfﬁ% o PEIBBERTHE) coriderdich o feitBhBh bioh ok sk e
evapor at edhg ferrpud Lo give a residue (9.5 g), which was treated with
aqueous sataur at ed ﬁum hydrogen carbonate solution (50 nl-) and extracted
W t'h DCI\/I(SG.,_nh)_,,,. R colourless oil thus obtained (5 g) was treated with
(R) - net hoxyphe acid (4.3 g) in acetone as descri bed above (one
preci pi t at ggOm~an 5r| turations) to give (R - nethoxyphenyl acetic acid
salt of [1-(3,5- dlchle o- phenyl )-ethylJam ne (3.26 g). The solid was
stirred in a mxture of aqueous saturated sodi um hydrogen carbonate sol ution
(50 nlL) dnt¢rmedipteso nli). The organic phase was washed with brine (50 ni),
dri ed and [1435-Dichilsraphenyliet nédo give the title conmpound internediate 3
(1.6 g) aA satiooof &,Sailcmildrobenlzaidmyde(ﬁtlaage) 2 dry( BEHE(80D®me) wag adddd c(rﬁmﬁiéé) 6

(ppm 7. 05 r[F_l(d mz= 190
iy 7 e confurt i ineitifigfainiis Qi hoillen, i PRE) <1430 o s S hobi e
phase: arﬂi’mgenratrpbnp&plteaﬂ' be b&smtleg ofe(h@edvhmdem allcvie@Hio ivenmrta t4i 5?(:9197{dbr % v/v;
LL?:N,[;aE gl_érrW ngggijl -end%E eosphé)rg |nX1 %1 0th it vvyaest %c%lt'at? ndotw'rn o] -6&0 arqc]i nut es;
methyllithium (1.6M solution in Et20 - 290 mlL) was added keeping the internal

temperature of the reaction mixture < -55°C.

The resulling dark violet reaction mixture was stirred for 1 h at -60°C under a Nitrogen
atmosphere, then it was carefully quenched at -680°C with aqueous 2N hydrochlotic acid
solution (20 mL) followed by aqueous 6N hydrochloric acid solution to pH = 2. The
reaction mixture was concentrated in vacuo and the agueous residue was washed with
1:1 CH/ER20 {500 mL). The separated aqueous phase was then made basic (pH = 14) at
0°C with NaOH pellets. The basic agueous phase was extracted with Et20 (4 x 400 mL),'
the collected organic layers were dried and concentrated in vacuo to give the title

compotnd (60 g) as a yellow oil.

T.l.c.. DCM/MeOH 9:1, Rf=0.5 (detection with ninhydrine).

NMR (CDCls). & (ppm) 7.25 - 7.15 {m, 3H); 4.05 (q, 1H); 1.35 (d, 3H).
MS (ES/+). m/z= 190 [M+H]".

intermediate 2 and Intermediate 3
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Internediate 3: (Enantioner 2) NWVR (CDCI3): 6 (ppm) 7.25 - 7.15 (m 3H);
4.05 (q, | H; 1.35 (d, 3H. WM (ES/+): nlz= 190 [MtH'. HPLC (col um:
Chiral - AGP 15cm x 2mm 5m injection volunme=1L; nobile phase: ?%wm
phosphat e buffer 100mM pH=4.4 / MeOH isocratic 99/1 % v/ v; f1 ol 0.13
mJm n; detection: X=210 nm: retention time = 6.2 mnutes; purity (a/la %
>99% 44 2%ERdS0He0oVVO 2005/ 049600 PCT/ EP2004/ 012772 | npermeioaderA

[ 1- (3- Chl or o- 1- napht hal envl ) et hyl | am ne A sol uti on of

3-chl or o- napht haI enecar baI deh de (1 93 q) in dry THE (12 m - ) was added
drop\Mse £ e il L-‘.:_- SE ]\ /] L Erils "350 1
m-) at . The resultlng yeIIowmxture was
stirred umdwtutwant(SbgBﬂloxmhmmm eclﬂ r(Zﬁrg}fi?O@cetone 5B0fwL) washaddatets &t was

CoRb S oMyl A Y b 2 kSl et )

added keep| ng he reaction m xtur C. The
resul ti ng 562¢ Horvi @l iben rlesast starednatxttueemigist. Shersledy ves filferediamdttbs safid - 50C

d | t . f th
aqueous 20 GEIFRRHIRRERELS, CAFfL| THERRETES of we¥ RURRENG Sellorenlo 1
was conceml)dydeating toaefux forahl, coblngdqudansi Stbmgllm@m!a@ Tessusgensiorhwas 1
CH Et 20 : ' = 14)
2t 0C w { (UREES W7 SIRPRYAGS for B WARESRUIRS 00 R BB il 2 20
(3 x 60 nitimestasedasefibescataye de givai(e)-ma xs@hm@vléc@m aad @it of BloRdedielanced i n

t
Xacg‘%?/ I\/tca) Q)h@él%dz)tél%ﬁahﬁr{éap‘ég"’g}gﬁﬁg néo\ijmd Sm%s %@Iur‘l@% !fll aYn ShikioM & éque&ﬁj%vgﬁt)urated (ppm

8.14 (dd, Sedipy hydragen. ca'7b°85te(§ﬂ'““2'll-l)(2°07m'7133('€1 bGM I-(#QO WLE)r8{'he 9ragpic (Ahgse 2H)

4.80 (9, Was)sepdraitl, Weshedhith tine (269 mil), dféd and 88ndeMiriidd ]in vacubnéb giveaeé at e 5

and I nterngdi ate lglR 143- a:urjioro 1- Iuglht hajlenvl | et hvl | am ne and

1(15)-1- (ﬁ%@%ﬁm OSSR To a sol ution of intermediate

40(3 1)2 0)Thie Bame girsuedude Mbsre)forngedsol aldlstmgt bétﬁbS{(mtemfebmew(?emgj tac:ﬁtaurc gm d
tone (1 The t hick s S eate at

S6c 1o acife eduhd ifernealft®a 76 5 ind fropicl o RATIE' oatdiin i

filtered avepdrated $olaaiottegivelagesihien®d gl Whidaommtédl@ltmmq:seo'ﬁaeamcdtecﬂ (0 87

g) was anéﬁuH&aﬂfiﬂ n%é?& BAroiale é!&t%.F”zé'SD) mbPY 2§ AiABiel q?i{qe[:) &5 3. Bne coOli Ng

tor.t. over ni suspensi on was the solid
resi due ( @oluggss\gildhiscoblaines (é(géwgﬁgeated W|th (R)—methoxyphenylacetnc acid 4 39g)in

acetone as described above (one precipitation and two triturations) to give (R)-

methoxyphenylacetic acid salt of [1-(3,5-dichloro-phenyl)-ethyllamine (3.26 g). The solid
was stirred in a mixture of aqueous saturated sodium hydrogen carbonate solution (50
mL) and DCM (50 mL). The organic phase was washed with brine (50 mL), dried and
concentrated in vacuo to give the title compound intermediate 3 (1.6 g) as colourless oil.

' Intermediate 2: (Enantiomer 1)
NMR {CDCh): & (ppm) 7.25 — 7.15 (mn, 3H); 4.05 (q, 1H}); 1.35 (d, 3H).
MS (ESH): miz= 190 [M+H]".
HPLC (column: ChirabkAGP 15cm x 2mm, 5S5um; injection volume=1ul; mobile phase:
ammonium phosphate buffer 100mM pH=4.4 / MeOH isocratic 99/1 % vlv; flow rate= 0.13
mb/min; detection: A=210 nm): retention time = 5.4 minutes; purity (afa %) >98%.

Intermediate 3: (Enantiomer 2)

NMR (CDCl5): & (ppm) 7.25 — 7.15 (m, 3H); 4.05 (q, 1H); 1.35 (d, 3H).

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

HPLC (column: ChiralF-AGP 15cm x 2mm, Sum; injection volume=1pL; mobile phase:

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

mb/min; detection: A=210 nm): retention time = 6.2 minutes; purity (a/a %) >99%.
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(10 mM-) and triturated once again as descri bed above to give

(S) - met hoxyphenyl acetic acid salt of

[ (1R) - 1- ( 3- Chl or 0- 1- napht hal enyl )et hyl Jam ne (0.45 g). The soli dzyvgg %@rred
in a mxture of aqueous saturated sodi um hydrogen carbonate soluti % 0

m-) and DCM (20 nlL). The organi c phase was washed with brine (20 ni),
dried and cpmemBbdogdoed I N vacuo to give the title conppunspioni/@ntad ate 5
(0.25 g) as a colourless oil. 45 27FEB2007 WD 2005/ 049600 PCT/ EP20041012772
The nother liquors fromthe precipitation and first trituration were

col l ected, concentrated in vacuo, treated with aqueous saturated sodi um
hydr ogen dmtehnediate &0l ution (20 nL) and extracted with DCM (20 nlL). The

col our | €s31.93-t:hioke-riBhH Néthvilamids treated with (R)-nmethoxyphenyl acetic

aci d (0.8 Aiobionak SLchito- enasarf 86y €498 BPIedr{ OTHF (1 RL) b Abiben and
two triturations) to gl_ve.(Ré- met hoxyphenyl aceti¢c acid salt of c.b(ls -1-(3-
Chl or o- 1- REMESRAP ET BEfRmatBY T/ MEPIVTRD [BoRH ol OdrmbXate3Q wnder 200 )
was sti rr%dunﬁee@ M%&. orheaﬁas@mh@ vefidw makigrt S8 Sindly dhaden K@bganat e
solution (10 ) and (10 nL). The organic phase was washed with brine

(20 L), @mespheirdremnciORE rtat SCifar Wiedien ¢ Wy coplpd dpwpetoc diseuaeH

| nt er medi %&gﬁﬁnﬁi&}n 1PBMEbiuASH REERY L H?ﬁﬁ_%%é addatiRENREItRE itdthal MFpdrdRrdVE0) © 6
(ppm) 8.14 (dd, 1 H); 7.94 - 7.85 (m 2H); 7.73 (d, 1 H; 7.58 - 7.50 (m

2H); 4. 8oqfé1r9r9_a¢}l9nmlwe6d,55°ﬂ—i). M5 (ES/+): mz=189 [M NHzj'. SFC (G | son)
anal yti cal Itk e O n I+ hi ., CO2 |/
Et ha%ol +T§§%§ﬂrin§p§b§%gﬁgt q%‘%%%%ﬁ% oswgr}aet% gfg%%&gﬁ mnme%rgr?; l5dl):>d%:qu%eabar; T

35C;, det d¥rdgsn: ahnesperanhenr dtwas icarefully nguenchedl gt niS00€ ewith Aaueeys (2 a %)

>99% | nt ' ; - o B , il Q4 7. 85 (M
oy 7 75 Ty Ecirack] solen( 66 s P*Ef?ﬁﬁ? geith W coledlpteft Alapyd - Vo (
(ES/ +):  mand fpequepsiesidue wpewasted 36i) 1 hRHIBRO 6 Mk dnldierseppratedanugnys

Chiral cel ' ¢ 0 Rvith/ + 9 |

52 8 viv: FPes ton e DR, I6h B OA7 & grf b NAOH B8t Ths bk AREGRATD)
nm : ret ehpemwas adracted ity BPG (8 €$0 1pLk theycdliegted omganipdeyers wees fiiefl and 7

143- Chl or QudcdnaRBl YR to gkl ha BREdMbound €1.12 g) as a yellow oil.
3-chl oro- 1- napht hal enecar bal deﬁhéﬂe 2 Q). dissolved in dry THE (12 nL) was

i S0
added  dr dphe SEOEEMeOHF 2 RITY- HREDINHABEY de IMin THE (11.5 nl-)
DL S\é i ousl wm(damscb)é 5 (ﬁ&ﬁ&ﬁ@dmﬁw.g& nlg.%tlse(gnl, oM); 71 73 45% %Hy«,/aaﬁais; ?.Ep gd, from
- to - ove . ot n.1t was Ccool e own at - an I thi um
al uni ni um%cﬁ‘%ﬂ@ %W; Fﬁslﬂ'%)'( 10.6 nL) was added:;
MS (ES/+): m/z= 189 [M-NH,|".

Intermediate 5 and Intermediate 6
{{(1R)-1-{3-Chloro-1-naphthalenyl)ethyliamine and [(1S)-1-(3-Chloro-1-
naphthalenyl}ethytlamine

Te a solution of intermediate 4 (1.12 g) in acetone (10 mL), a solution of (S)-
methoxyphenylacetic acid (0.9 g} in acetone (10 mlL) was added. The thick suspension
was heated at 56°C for 40 minutes then it was stirred at rt. overnight. The slurry was
filtered and the solid residue 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)ethyljamine (0.45 g). The solid was stirred in
a mixture of agueous saturated sodium hydrogen carbonate solution (20 mL) and DCM
(20 mL). The organic phase was washed with brine (20 mL), dried and concentrated in
vactio to give the fitle compound intermediate 5 (0.25 g) as a colourless oil.
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the m xture was stirred at -40C for 2h then it was quenched with HCl 2N (10
m.) and allowed to reach roomtenperature. The reaction m xture was dil uted
with further agqueous HCI 2N solution (20 nL) and extracted with CH Et20 1/1
(50 nmL). The acidic aqueous phase was basified at OC with I\laO—I2p7eFEB32037
until pH=14, then it was extracted with 46 27FEB2007 WD 2005/ 049600

PCT/ EP2004A03 20hZ/d4066b €t hyl ether (2 x 150 nlL). The orgapierphesayas dried
and concentrated in vacuo to give the title conpound (1.78 g) as a white
solid. T.l.c.: DCM MeOH 8:2, Rf=0.43 (detection with ninhydrine) VS

(ES/ +) : ‘I}xe rgqtlg,er[qqpqqﬂzrpm thp REeSiiaianand figst trituration were collected, concentrated

21 Eﬁmdnormﬁ h}txédor frenRl hﬁﬂﬂaéqﬁle@&‘saéémrgieﬁ rsohralm MtBogen carbonaée solu]ﬂon ((jzo msz

yar oxXymneg a e DO Ile, 1.SSOl ve
i nert ﬁﬁgﬁ’fé?‘zéedzl”ﬁf g@ré r{&s S%a %"}9 g?%ﬁ'?i“ag rV@sIt[ﬁ?%doW@bnser
with the S(R}-#@ﬂfoxypﬂe?()ﬁlatfe@c% ((elsn@) i acwlorﬁcl(ﬁl ralyrias. d@RHBecﬂ%oD@NSn@re

dded t heat
(it sappea Pirtaiagem Ao HirathEe) B ebei e aisherunpstt B Eimler SR Goned by
AcCEt ( 20r(th)arohh@pbihalseytmml]aafpar(au:ed) amfbrm:"rgcﬁnmus sphd 80 mg) wassdtiead\v t h

b 10mL). . Th d bt a f.th '

di ss0l ved 3 T of Se0s dabPaty tadi Frori paribiaag sBuor Lokl &M Dol 1 ea
over ni ght (8@ mi).tThe dgnic phive wap westied dvithoripe (20 Imit)] dredrvand céEBtrated@d nl)

and oS! el AR o A0 S bdeksofl"e o7 ude obtated
DCM to DCM MeOH 95/5) affording 0.138g of the desired conpound as a pale

[ Q;:lS)S(ppn)814(s 1 H; 808 (d, 1 H; 7.8 (d, 1
. (), 958 s 19215 3t 91 2 (o, AP e (9

N
4- (Brononet hyl') - 2- naﬁ a enecar boni tril a solution of
4- (hydroxﬁ‘?\é{‘h fa. 3H é&@t(ﬁ-aﬁ'ﬂnecar bonltrl le (200 ng) in dry DCE (5 nL),
CBr 4 (5425,85(@/.;.)319{;2:(1@9@.& re added, the resulting mxture was stirred at

r.t. for 4 nched with 4 0 ter. The agueousg phase
was washed® \ﬁnhi's?%\ﬂne"om?i C‘ﬂ’é’e{'ﬁﬂﬁ cole: EB‘FPg"reTQ(? %ﬁ\gg‘lrﬁf'&'“ewp' q?s%eégz dri ed,
concent r at/edhardnd QWL 1EdRchdpyl $H/8SN, oW raBR L M, PGﬂlmoGnZt T =036°8; 2 to
1:1) to give the title corrg{;)und ite foam MS (ES/+):

i 72247 [ I9EIREION: A 2R ERtSten T m@gn@ﬁ%nmhww%a %) >86%.

4- br ono- 7- f | uor o- 2- napht hal enecar boxyl at eand met hyl 4-brom o-6-f1| uor o- 2-

Intermediate 6:
NMR (ds-DMSO): 5 {ppm) 8.14 (dd, 1H); 7.94 — 7.85 (m, 2H); 7.73 (d, 1H); 7.58 ~ 7.50 (m,

2H); 4.80 (g, 1H); 1.35 (d, 3H).

MS (ES/+): m/z=182 [M-NH,]".

SFC (Gilson) analytical conditions: column: Chiralcel OD 25 x 4.6mm; mobile phase: CO,
| Ethanol + 0.1% Isopropanol 92/8 viv; flow rate= 2.5 mL/min; P = 180 bar; T = 35°C;
detection; A=225 nm): retention time = 12.4 minutes; purity (a/a %) >99%.

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

The 3-chloro-1-naphthalenecarbaidehyde (2 g) dissolved in dry THF (12 mL) was added
dropwise to lithium bis({trimethyisilyl)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
HC! 2N solution (20 mL) and extracted with CH/EL,O 1/1 (50 mL). The acidic agueous
phase was basified at 0°C with NaOH peliets until pH=14, then it was extracted with
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napht hal enecar boxyl ate I soanylnitrite (3.56 nm-) dissolved in

di net hoxyet hane (18 nlL) and a solution of 2-am no- 4-fluorobenzoic acid
(4.11 g) in dinethoxyethane (18 nL) were both added in separat«; ngéreams at
mat ching rate over 90 min to a refluxing solution of 3-brono-c uhbkd B0Aci d
47 27FEB7007 WO 2005/ 049600 PCT/ EP2004/ 012772 nethyl ester (3 g) in

di met hoxyetw@apRshsdseom -) and catal ytic anount of trifl uecomemodezeai d (21
ng). The reaction m xture was heated under reflux for a further 1 h after

t he end of tigns. Th the tenperature sdecesedto 50C. and

t ol uene (ﬂ?ﬂi‘ﬁ? e}hq,\g% aﬁ—’geﬂi") ?Q?\Brgr?f'?t 8° Was df %/a %88?%9 r’f’tSd Invacig i3 phases

wer e separgiegte dithedednipund (IcH8 o) as mevhiasolikext ract ed wi t h aqueous 0.5 M NaCH
(20 m), ue sl fit 0.nL), water (20 nL), aqueous 2M

HCI (20 rrLa‘;]I W%&gﬂ‘g‘%?‘% %E?W'ﬂggﬁ%q{%ii\as t hen renoved by

evapor at i onS (ERle) m/editsd-Midg'ssure to give a crude which was purified by

Bi ot age Fl ash Chronat ography eluting with CH AcCEt= 95:5 to give the title

conmpound 10 (625 ng) and title compound 11 (547 ng) as yellow oils.

| nt er medi dotennedime8 c. : CH AcOEt 7:3, Rf=0.67. NWVR (CDCI3): b (ppm) 8.48 (s,

1 H); 8. 3u-(AmindmiektiylR-Raphitkiilenecarlanitfitdb6 (dd, 1 H); 7.46 (td, 1 H);3.96
(s, 3H. I'Hhkeﬂﬁﬂ}ﬂrﬁiﬁeﬂiﬂ)&-ﬂapbthaleﬁéﬁa@&ﬁﬁhle?(B),On‘@ﬂ =i3. dizsolliddR (Lﬁﬂiéil 3nert 6 (ppr’r)

8.53 is, 3

3. 96 '(2 tHg’sﬂhﬁ[ 'P‘Fécﬂ Y IEQF? f?aig g'r?Bed] thDL?oFeé%%%é%q?ﬁra%ﬁ'e&'gri%&yg| c aC| d
| nt er medi amgtufeoDMHY(@ i) Jand/C141 ( sslg! RPekB amd NaiE3 @e0added)in ammmd(tm m_) and
th Li 7

Thgﬂ it | v?/a_‘é coo‘?‘%x{@ 'S\pgéa‘ﬁ%gpﬁﬁ%%? éﬁ}}sﬁ&% tﬂﬁgfv?/gggg'h%égg) ﬁ?; aqueous
phase was (8wt} iacrided fml@wgmoﬁir(aomlwem@m@am are@ﬁpa@tﬁcbanw@@acﬁmpédseand

; g lid.
evapor at gﬂfsggaswap h (fing| 1’d?nL) T ichlo ob@émpgw 4@?&3@%0@%&&%&%& 18 (s,

1H); 8. 07 digsgiyed MJEHFE]T%SF!.) @ijH{ZQ (jm qndéhﬁ%r@n re is stirred owvernight at r.t.

4-br omD- 6-tfefdi® bBing itk amaﬁlwmsysl OEt froionlyarRy WaRSHIRL@itH H 15|9|L) was
di ssolved in THE lhb%nd wat er c ?‘FU an)rc}lI hen "%I O—I—szgs( g) was

Sddiod. | Thenth Bt e USPLY THE G PBIANSH afeh ENoRYAigasOl DS SEverEs
purified by flash chromatography (from DCM to DCM/MeOH 95/5) affording 0.138g of the

desired compound as a pale yellow oil.

NMR (CDCL): 5 (ppm) 8.14 (s, 1H); 8.08 (d, 1H); 7.89 (d, 1H); 7.69 — 7.60 (m, 2H); 7.66
(s, TH); 4.36 (s, 2H).

Intermediate 9
4-(Bromomethyl)-2-naphthalenecarbonitrile

To a soluiion of 4-(hydroxymethyl}-2-naphthalenecarbonitrile (200 mg) in dry DCE (5 mlL),
CBr, (542.8 mg) and (Ph)sP were added, the resulting mixture was stirred at r.t. for 40 min
and then quenched with 40 mL of water. The aqueous phase was washed with DCM (3 x
40 mL). The combined organic extracts were dried, concentrated, and purified by flash
chromatography (CH/ACOEL from 8:2 to 1:1) to give the title compound (216 mg) as a
white foam.

MS (ES/+): mfz=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-flucrobenzoic 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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tor.t. and aqueous 2M HO solution was added. The aqueous phase was

extracted with 48 2 7 FEB 2007 WD 2005/ 049600 PCT/ EP2004/ 012772 AcCEt and

the organic extracts were dried and evaporated in vacuo to gi v? Eﬁ# tIe

conmpound (3.4 g) as a yellow solid. HPLC (LCMS -ES /-): tR = 0

(ES/-): n-/2z--267 [MH - Internediate 14

4- Br onp- 7- fyweiadonddebly dr oxy- 2- napht hal enecar boxam de | npetmeghoabtr7722 (850
ng) was dissolved in DVF (3 m-) and then TBTU (1.32 g) and DIPEA (1.9 m-)

wer e added. The m xture wa stlrre for 30, mn under at nropher e

and then WA ESH Praﬁ’lgﬁé’ 1’#9'1? 3@5 884 EtakiieE MR éaHf'ﬁlr‘%“gﬁceéFﬂ% ng for

2 th agug@ﬁm ;dhédwba[oﬁﬁme \8s M@ﬁecﬁafm@dreﬂnﬂfot hmrmeuen@aemh@md\mme td
extracte e ani as S S
AT S SRR S e e L R el

t ritur at edhainixtureamsahen wolaﬁbcmdtﬁefmasés Wwére separpied dd tao6rgamic one vaaswi t hi sh

3B omo- 7ot bR e Nearyah M B0 o ST SRR Y s
suspended Walterf(mmf_))ammeﬁh‘l HQI120rinl) andidhelly Water @gel). at nosphere at r.t. and
phosphor oug, LiJ pid R"F‘en(o B gg% %&%t@@%&?&%&%@ %Fes@h?éttg ofie &' Stude wrilh The

suspensi on wWas ref uxed a hen™ 1

aqueous sas MuHiEoys BialageofaskaShrathatography etutieg H@u@ﬂu@%a@é 5etotglm:thed With
AcCEt. T S porated in vacua
to give arﬁ’éf %&éﬁ‘@iﬁé) ?ﬁrﬁﬁtg i B&g%d(ggg g"rv?r{rgt hogr aphy el uting
wth CH AcOEt=98:2 to afford the title conpound (200 ng) as a pale brown
solid. Nl\/lﬁﬂgq{,%g))-m 6 (ppr’r) 8 66 (s, 1 H; 8.32 (dd, 1 H); 8.28 (d, 1 H);
8.01 (dd, _T H; 7.84 ( . Internediate 16

4- Br ono- 6'5"1%&"5“@%5&\% @necar bonitrile A solution of internediate 13
(3.2 9), Ww(éﬂc@%qbprﬂmwwm)@aﬂ& H);)8. 27 (dan i 7®BeS(BMH); (7546 ) vas
stirred at under a Nitrogen atm)sphere 1,1, 1,3, 3,

Hexamet hyl15{’§|9pé§§ﬁi'é (5.02 nL) was added and the m xture sti rred at r.t.
over ni ght . The m xture was washed wi th aqueous 5% NaHCO3 sol ution, with an
aqueous 2 ﬁoll u':|l on, and then the organic |ayer was dried, concentrated
in vacuo conpound internediate (3.15 g) which was dissolved in
t hi onyl cm!mrlmw\t(GB?rﬁ,RFQaﬁm refluxed for 2 h

NMR (CDCls): & (ppm) 8.53 (s, 1H); 8.36 (s, 1H); 7.94 (dd, 1H); 7.88 (d, 1H); 7.34 {td, 1H):
3.96 (s, 3H).

Intermediate 12

4-Bromo-7-fluoro-2-naphthalenecarboxylic acid

Intermediate 10 (870 mg) was dissolved in THF (20 mL) and water (10 mL) and then
{ LIOHH,0 (577 mg) was added. The mixture was heated at 80°C for 2h. Then it was

covled to r.t. and agueous 2M HC! solution was added. The aqueous phase was exfracted

with AcOEt and the organic extracts were dried and evaporated in vacuo to give the title
compound (850 mg) as a yellow solid.

NMR (d-DMSO): & (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-fluore-2-naphthalenecarboxylic acid

Intermediate 14 (3.89 g) was dissolved in THF (60 mL) and water (30 mL) and then
LiOHH,0 (2.32 g) was added. The mixture was heated at 80°C for 2h. Then it was cooled
to r.t. and agueous 2M HCI solution was added. The aqueous phase was extracted with
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49 27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772 under a Nitrogen at hnosphere.
Then the sol vent was renoved in vacuo to obtain the title conpound as a

pal e brown solid (1.66 g). NVMR (CDCI3): 6 (ppm) 8.18 (s, 1 H); ? %ﬁ [ﬁ 1
H: 7.93 (s, 1 H: 7.91 (d, 1 H: 7.43 (td, 1 H. Internediat&/fkb]

4- Et henvl - 7-f | uor o- 2- napht hal enecarbonitrile A solution of internmediate 15
(25 ng), THAIGAIEBuo6éor i phenyi phosphine ) Palladium (0) (pcTmBlonso1z772
tributyl(ethenyl)stannane (32 L) and one crystal of hydroquinone in dry

t ol uene eated at 110C jor 4h. The mxture was thep cgoled to
r.t. and %ngﬁédé'ﬁ?jmqqﬁﬁciﬁ’agﬁl‘ﬂ‘?r? ied ad veptratrd, 8 aguR i gt‘f?e% %@ni c
phase was csm@[mlt(edg)waiyenbmdnb_ aqueous 10% KF sol ution, dried and

evapor at e e crude. It was then purified by flash

cr omat ogrgﬁr@(@m@rﬁ& w:Q: 1, to give the title conpound (14 ny)
as a yeIIWﬁﬂl—a)szMﬂ?[wa DIVBO): 6 (ppm 8.51 (s, 1 H; 8.40 (dd, 1 H);
7.98 (d, 1 H; 7.92 (dd,1 H); 7.70 (td, 21 H; 7.57 (dd, 3H); 6.07 (d, 1 H;
5.65 (d, I H. Internmediate 18 4-Ethenvl-6-fluoro-2-naphthal enecarbonitrile
A sol uti oqm_gfm_g;@g_r_l&edl ate 16 (1. 66 g) TETRAKI S (triphenyl phosphi ne )
Pal | adi um#4Bye 3 - e gxamee (2.34 nl-) and one

crystal Int%ﬁ%?ﬂ%?%‘@ofr@é%¥dlé-38f-v5@ﬂ?Dmo 3Thl) YA t J@ﬁa&%ﬁ géfﬁi%ﬂc gor _4h.

The m xture was t and eous st ion and

AcCOEt wer ®IRRIdHO mhe were added. pesmixiyse V@ép%wr&ﬂefer 30viaivh bareri @ MNitlegeSous 10%
KF sol uti gfnodieletshdfch ﬁgﬁ%@ra%ﬁ&'hyd%cmﬁ&@(éa@ n%)\o%stéa@ewdﬂgﬁst.nfhé fop@s then

purified by flash cromatography el'uting )t/ to give the
titl e comporfivgows stdiNCi éeluaowﬁﬁmd%mj heraquegus phppeaweEExtygetsd wigh=0. 39.
NMR ( CDCl AcoED 'l(Hé arfic ﬁﬁade&uaslﬁ%n washdd (e ,a?llé'd)us sfd RAHOEY soilitibn, drie@l (s,

| nt er ﬁeg?é‘é ei@"raf f"u'ff“rcﬂ"!l‘g flye ﬁ;ﬂml_gf W’Hﬁht"’ﬂé ’EW@E?Q%"BM%’#?W%O ﬁ']ffﬁ’fl_%ﬂﬁedl ate

17 (14 nylitwesnstuad @ooaeay)ias aMithishlsoid.m -) and water (0.3 nlL); aqueous 4%
osmumte ide. sol utj 22 L) and sodium periodate (30 ng) were added and
the sol uﬁ%ﬁgs\?\gs"&'g%‘#%ﬁ]y stirred at r.t. and under Nitrogen atnosphere
for 4 h. Then a 5% 50 27f EB2007 WD 2005/ 049600 PCT/ EP2004/ 012772

Intermediate 15
4-Bromo-7-fluoro-2-naphthalenecarbonitrile

Intermediate 14 (360 mg) was suspended in fluoro benzene (11 mL) under Nitrogen
atmosphere at r.t. and phosphorous tribromide {358 pl) was dropped on the mixture over
5 min. The suspension was refluxed at 80°C for 18h; then it was cooled to rt. and
aqueous std NaHCO; solution was added and the aqueous phase extracted with AcOEt.
The organic extracts were collected, dried and evaporated in vacuo fo give a crude which
( was purified by biotage flash cromathography eluting with CH:AcOEt=98.2 to afford the
title compound (200 mg) as a pale brown solid.
NMR (ds-DMSQ): & (ppm) 8.66 (s, 1H); 8.32 (dd, 1H); 8.28 (d, 1H); 8.01 (dd, 1H); 7.84 (dt,
1H).

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
(50 ml) was stimed 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. ovemight. 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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sol ution of sodium nethabisolfite in aqueous std NaHCO3 sol uti on was added;
the organic phase was extracted with AcCEt, dried and evaporated in vacuo

to give the title conpound (14 ngy) as apale yel | ow solid. Nl\/Réng %g) 6
(ppm 10.38 (s, 1H); 9.23 (dd, 1H); 8.90 (s, 1H); 8.50 (s, 5
H;7.87 (td, 1 H. Internediate 20

6- Fl uor o- 4w@id¥bmemnapht hal enecarbonitrile | ntermedi aperidobddidny) was
di ssolved in THE (3 ml - ) and water (1 nmi); aqueous 4% osm umtetroxide

solution (310 L) and s od 217 wer e, added . | ution
vas vi oor YodenA Mipen Shpoh S IREUE sbFerl R el Rontie ROkt T 88 Yoo
5% sol ut imgmnmwmnmabm(alds@.e in aqueous std NaHCO3 sol ution was

added; t it ACOEL ' v orated in
vacuo to SNBSS b BBS L BBk ey i €k ol N6 RITRR

(CbCl3): 6 (ppm 10. 31(5 1H); 9.00 (dd, 1H); 8.44 (s, 1H); 8.14(5, 1H);
8.01 (dd, Intbrmhiddidted? (td, 1 H. Internmediate 21

4( Brononemro 2 napht haI enecarbon itri le Internediate 19 (540 ny)
was di ssoldyvigtheny]-Tifiuo g itilg r ogen at hnosphere, the sol ution
was cool ed at 0C and NaBH4 (102 ng) was added portionw se. After 1 h,
aqueous Nia- sohftibn oF dmtemieurateom @3ang) TETRAKIS (tripeesyiphdspitine \)Va'slla‘altdnf g for'/ h.

concent r aftel FROGRIRMTER 3% hE) SO e L BRI B FluggR (7

chr omat ognipasheated: a%@@ﬁ?c & 4h. tThe aﬁuitoredwaémen aoslaap@undanu rﬁqeémaCBtcat e {M5

e TGRS B i S P

at hnosphelaqueduls ei0% KF shiatign, gined phd eeaptlldd imglacamth giae Bentreda. owasnthele (498

Vil o1 s POt Yo SRR AR o7 CTARSECRT o duF RP 8 RdnbbRRT 21 T

extracts w)edebwscﬁdd evaporated in vacuo to give a crude which was

purified r VAHE .t lto

afford thEW|¥ e co 83@#@%?@ I h%é g@ggﬁ ﬁq)$b%/l&&9(1:@kl gf)O%dB (ppm

8.2 (dd, 1H);7.¥ (dd, ,697@1H7 {dslHi H) 7.56 (dd, 1 H); 7.53 (td, 1 H);

4.86 (s, 2H). 51 2 7 FEB 2007 WO 2005/ 049600 PCT/ EP2004/ 012772 | nt er medi at e

22 4- (Br RARL E%),IPG fl uor o- 2- napht hal enecarbonitrile Intermediate 20

(8300 ng ved in MeCH (50 m -) under a N trogen
4-Ethenyl-6-fluoro-2-naphthalenecarbonitrile

A solution of intermediate 16 (1.66 g), TETRAKIS (triphenylphosphine ) Palladium (0)

(485 mg), tributyl(ethenyt)stannane (2.34 mL) and one crystal of hydroguinone in dry

toluene (50 mL) was heated at 110°C for 4h. The mixture was then cooled to r.t. and

aqueous std NaHCO, solution and AcOEt were added; the organic phase was separated,
( washed with aqueous 10% KF solution, dried and evaporated in vacuo to give the crude.

it was then purified by flash cromatography eluting by CH:AcOEt=95:5 to 9:1, to give the

title compound (1.21 g) as a yellow solid.

T.Lc.: CH/ACOEL 95:5, Ri=0.39.

NMR (CDCly): & {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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at hnosphere, the solution was cooled at 0OC and NaBH4 (158 ng) was added
portionw se. After 1 h, aqueous NH4Cl std solution was added and the
solution was stirred for "A h. Then AcOEt was additioned and fhe@rggnic
phase was separated, dried and concentrated in vacuo to give a crude which
was purified by flash chromatography by CH AcOEt= 9:1 to afford the a

compound i RygreEMkRbe {MS (ES/ +): m z=202 [M-H ") (383 p@gkpifeadithi te
solid. A portion of this conpound (180 ng) was suspended in DCE at it. and

under a N trogen, gt hnosphere. here the L phenyl phosphi ne (473 and

car bont et r°%] ‘g'h?fosé’gtuﬂ‘s'@eﬁﬁ?'s%?@ a%ﬂ%ﬂaﬁ%%é Sé'HF‘?Pt‘?’%’rFC&ﬁQ’ tag Pﬂggg& under

t hese conghkse Wasl exttradted Willi eXcORS daet @dd asvelporated M ugoed Stoplias ehs\aitie
extracted with l The or niﬁ extlracts were dried and evaporated in vacuo
to give a%@M| 1) 388 PRSPy f1 ash chromat ography el uting with

CH: Ac CEt = NIR 1d-HDMSOY & (ppaf) f10r3a8 (shtH) B2Bddd,othjp 890 (6. 10H); BHP (astl; BOGt e

solid. N o) 8.2 (s, 1 ; 7.96 (dd, 1 ; 7.78 (dd, 1 ;
7.7 (s, Wﬁé%}%(iﬂtéﬁpmﬂ 4.(83 (s!_DZH). In'gernedi:%e 23 ( K

4-f (1- Cvano-| - et hoxvcar bonvl ) - met hvl enel - ai aerl di ne-1| - carboxvlic acid
tertbutyl InRehediatetdoy!l cyanoacetate (13.9 nl), ammoni um acetate (4.64 g) and
acetic aci 6.9 rtn re a(iided unﬂre a N trogen atnosphere, to a

sol ution 0 - QAENELUVORLIVE peri di necar boxyl ate (20 g) in
anhydrous toluene (200 mM-) in a round bottom flask equipped with a Dean

St ar k appap@hhiiiatd 18 (%Whﬁ%%%%s&% RAHPELACahPwater (h mLheRubsus £7C
overnight and finally to OC for 4 1t The mxture was allowed to cool to

r.t. and OREHREURKER salylikno3I0 M aedisediim pariesatel €214 snaltwash addgs 211d B8d bri ne.

The or ganiseukiay fhs w@@.%ugl%isﬁf%@étd.t.cm.ﬂfabr Ritedeh BYRphSe F& 4h.MBeh@Us, Whi ch
was purified g{oflaSh chr omat o give the title

. : ) g_lrac{)hy(CH/Ac t 8:2) to
cormpound (eitigofFrdiyen rgethabisciife §) aquequy stg NaHeQr aplkjin wasaddeg the aiganiget ect i on
Wi th ni nhyReéd@as etifRcledUvith ,ACOEL) dricd 3fd (€vapdrateli7A0vavnd tH6§ide (the@ie NVR

CDCI3): S 29 2H); 3.61 (t, 2H); 3.55 (t, 2H); 3.13 (t, 2H);
(2.78 (%, ﬁ@%éﬁ"@%%éﬁ?@yﬂ'%sﬁf’f 3H).H)|vs (ES/ Er): mH)z:295 [M(+H]' . H?sz
27FEB2007 NMR(CDOR). 64p6HD10ET (-REIN BIGMOEA, T12); Bntdefs et atid (241H); 8.01 (dd,
4-(1- Q/anol-é_llx-_,g%ﬂgﬁﬁge{ﬁr bonvl - met hyl ) - 4- (4-f | uor ophenyl ) - pi peri di ne-|

- car boxyl i t-butyl ester A solution of 4-fluorophenyl nagnesium
bromde (1.OMin THE, 49 m-) was added

intermediate 21
Bromomethyl)-7-fluoro-2-naphthalenecarbonitrile

Intermediate 19 (540 mg) was dissolved in MeOH (30 mL) under a Nitrogen athmosphere,
the solution was cooled at 0°C and NaBH, (102 mg) was added portionwise, After 1 h,
aguecus NH4Cl std solution was added and the sclution was stirred for % h. Then AcOEt
was additioned and the organic phase was separated, dried and concentrated in vacuo to
give a crude which was purified by flash chromatography by CH:AcOEt= 9:1 to afford the
a compound intermediate {MS (ES/+): m/z=202 [M+H]'} (383 mg) as a white solid.

A portion of this 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 stimed under these conditions for 2h. Water was
added and the aquoeus phase was extracted with DCM. The organic extracts were dried
and evaporated in vacuc 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 (td, 1H);
4.86 (s, 2H).
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dropwi se to a m xture of internediate 23 (8 g) and copper iodide (1.57 g) in
anhydrous THE (65 m-) previously cooled to OC under a Nitrogen atnosphere.
The mixture was stirred under these conditions for 1 h and then 2l Ficbwld? t o
warmto r.t. and stirred at 23C for 2 h. The m xture was cooled to 0C,
treated with aqueous 3M hydrochloric acid solution until pH=5 and extracted
wi th AcOEt wa 200sb@8007L) . The conbi ned organic extracts pogpphasires Wi th an
aqueous saturated amoni um chloride solution (200 nm.), dried and
concentrated in _vacuo. The residue was purified by flash chronat ography

( CH AcOEt '—B@ﬂ%@@glve the title conpound (9.8 g) as a yellowoil. T.1.

CH AcCOEt & roﬂ:m@t filité ne) . NVR (CDCI3): 6 (ppm 7 31
(dd, 2H); t, 2H; 3.95 (qgq, 2H); 3.87 (bs, 2H); 3.54 (t, 1 H); 2.85
(bt, 2H); 253(dt 2H); 1.9 (m 2H); 1.4 (s, 9H) 1.02 (t, 3H). M (ES/+):
m z=391 [ Mtefimediatd rt0e (8300 aa'@ ®as dissolved in MeOH (50 mL) under a Nitrogen

oster A meTHeEgE. e SPRIAT S éef""?ﬂﬁeﬁﬁbg?nqlﬁa?&& USRand)” bos floea Con

sul furic gortidngide.mifter g aquedusr NKI4CIndtd )solntion aatasidet ani 40€ solmbommght . The

Sodi um y s b A oA A0 o8 chahonditha i BRREE B vB0 B ERNIIES 0 o

was added aaddondentrated il vacugtondive @ ceideadich was peiiext byrflash chromagraphy by was

cooled to ﬁdﬁ: [ L Ql unti |
pH=3- 4 anéﬁ-P then tgxﬁ%;a?tg'édélm%\nlattﬁgﬁsw f?%@(ﬂ%%ﬂﬁ?ﬁ@éh gﬁ?\l%zgh;gt} @a% dried,
concent r atred) as @ wWhe §elid. and t he resi due was purified by flash chromat ography

CH AcCEt a7 t t S f oam
(T [ ACELA poﬁon 4 b E@m%&%d (1&d ﬁmg)e ?@%ﬁﬁdﬁﬁﬁ@’ﬁ& s ?;ﬁjembﬁmﬁtdggw%q 6

(ppm il ?@%%Bhe@d—ﬁ‘e” ?'p@e('HH‘OSE'PWe (4731m80)(3nd C?FBont‘%'iraEB)"Q'?ﬁ (45Mmglaversa  (m
rzﬂH) ; 3%65? ddfed Qﬁd)the?oﬂﬁorfj 'm;? Ethﬁzed Llhdgﬁméﬁﬁ c&Ht itl |o?%fol3ﬁh( Wated Was aliied &R - )

z= nter nedi a . 1- e X .
o Gt uorn e HepS arn RACERE, 141 BN £ 1reEIe SRS deffe 3PbaRY 1 ate To
a sol ut i orevadorated @r vaedo ad give'a ¢rade ghich was pyrifBANGy(fRsA chitomategnabey etutihly t r ogen
at nosphere e J ;26 TBT re.added. The nmi xture
nae ol SrnAeder o868 BB Ebuuielad oY SV BURERIRC., 015772 4o
m nut es, tNm@B%)t\éwn()sz (8, M), WelB (dd.atr; BBl (ddhdHDr7oAus, tid); R 46i(idt tide was
stirred aty for 14 h. The reaction m xture was diluted with DCM (200
m.) and vvasq'n th aqueous 5%

Intermediate 23
4-[(1-Cyano-1-ethoxycarbonyl)-methylenel-piperidine-1-carboxylic _acid _tert-butyl

ester
Ethyl cyanoacetate (13.9 mL), ammonium acetate (4.64 g) and acetic acid (6.9 mL) were

added, under a Nitrogen atmosphere, fo a solution of 1,1-dimethylethyl 4-oxo-1-
piperidinecarboxylate (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 concenfrated in vacuo to a residue, which was purified by flash
chromatography (CH/ACOEL 8:2) to give the tifle compound (15.54 g} as a yellow oil.

T.l.c.: CH/AcOE! 8:2, Rf=0.35 {detection with ninhydrine).

iR (nujol, cm™): 2229 (C=N), 1720 and 1694 (C=0).

NMR (CDCl): & (ppm) 4.28 (q, 2H); 3.61 (t, 2H); 3.55 (1, 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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sodi um hydrogen carbonate solution (2 x 250 m-) and then with brine (250
m.); the organic phase was dried, concentrated in vacuo to give thg@title
conmpound (28.6 g) as a brown dark oil. T.l.c.: CH AcCet 1:1, Kf ' 20
(detection with ninhydrine). M (ES/+): mz = 374 [MtNa]'. Internedi ate 27
1. 1- D met hvl et hvl

4- (4-f 1 uor gphemgledeostdt 1- f (et hvl oxv) car bonvl | - 3- but en- 1- vermb2004/012772
pi peri di necarboxylate To a solution of crude internediate 26 (38.7 g) in dry

THE (300 m-) at -60C and under a N trogen atnmosphere, |ithium
bi s(tri nmetlhtemedigte)2dani de (1M solution in THE -120 mM -) was added dropw se.

The resul t4- inélétho ridoriyianbthnd)-4-04-lU GG phenylppipkridie Atcdrbatylict enper at ur e
for 2 h, tD&ied sfgain to -60C for the addition of allylbromde (11 m).

The react Wﬁ%&) %ﬂEQuM’aErB?rﬁdé [+ M :ﬁnﬂ«sugr ﬁ@gv&égra&ea The

reaction mxture was uenched was evapor at ed

in vacuo ahrepwwmetorw'WQ of iptermpdiate) 23 £ g, ard P‘PPPEf E@'d(azlfé(WrE )Jry aphydraMished
wi th aqueop thLﬁb@ﬁoW%omwmmﬁhdeé 30Qitrahen aﬁﬁuépﬁérsmm Ffkid?é g (2 X

200 nlL). The organic phase was drjed, concentrated in vacug and the br own

dark oi | rs@gﬁauréde(r@gess CQ?dWﬂé‘fﬁquPl‘%H‘er"W%%W WAPGREL AP RIREA (3 6t age
Fl ash 75L,1o/ChV HACKHet mBcuke -wakheodidd: 1020 MRt witk Sig08dusi md'nyaﬁ)cﬁ!obhﬁlablew oi |

(29,90 Ko, iyl ASE5ha Uraesbl 3 SRed gl E 3 mld. Fhe bR Bighne VB

2-f1-11(1. e&tr&tmmwmlmmm auebansaturdtedanfrhordurn ghierige oldtioni (€0 mt),nvl | - 4-p

' d hod .A T I f 7, 8.7
CSopt apandfiet o8 s i ualen The Tedine Wef it hY Rl clEmadiahl, (25
in 200 rrL)(CH?Pkn@Et%UﬁlﬁorggresthsM@&@fdswqedoxﬁoii. 24 h, further lithium
hydr oxi de 1(111728(5* @té’QQRf%ﬁf(de‘f@ch&{MN‘ﬁiﬁtﬁﬁq and the suspension refluxed
ev

for furthe so r'opano apora I'n vacuo and t he basi c aqueous
phase (pH NMRAGDGh) 5 (Borm) 231 651, A P ost(tzeﬂz 3.9 @087 (heHrdFédudHphase was

acidified ;¢ I PN | y.solution (230 m-) until
pHE 4.5, s BE2 %:%@g?ﬁgs'pg B b DR . 2D 007 (. 2005 040600
PCT/ EP2004W§1¥#7)2"@§3& AdVEA Wi t h AcOEt (3 x 600 nl); the collected organic

phases were dried and concentrated in vacuo to give the title conpound (29

9) as a antermet?' {edis

4-Carboxymethyl-{4-fluoro-phenyl)-piperidine-1-carboxylic acid ferf-butyl ester
A mixture of intermediate 24 (0.448 g) in acetic acid (2 mL), conc. sulfuric acid (1 mL) and

water {1 mL) was heated to 140°C overmnight. The solution was allowed to cool to r.t. and
dropped into an aqueous 2.5M sodium hydroxide solution (60 mL). Then, di-tert-butyl-
dicarbonate (500 mg) was added and the resulting mixture was stirred at r.t. for 5 h. It was
cooled to 0°C and treated with aqueous 6N hydrochloric acid solution until pH=3-4 and
( then extracted with AcOEt (20 ml.). The organic phase was dried, concentrated in vacuo
and the residue was purified by flash chromatography (CH/AcOEt 7:3) to give the title

compound (210 mg) as a pale yellow foam.

T.L.c.: CH/IACOEL 1:1, Ri=0.25 (detection with ninhydrine).

NMR (ds-DMSOQ): 6 (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, 9H).

MS (ES/-): m/z=336 [M-HT.

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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T.l.c.: CH AcOEt 8:2, R---0.06 (detection with ninhydrine). M (ES/+): mz
= 400 [MtNa]' Ms (ES/-): mlz = 376 [MH -. Method B I nternedi atg Aﬂﬁdﬁl 76Q)
was taken up with of dry THE (4 m) under NZ. The solution was Jdﬁ Mo
-20C and a THE solution of lithiumbis(trimethylsilyl)amde (2.41 m) was
added dropw se over 10 mn maintaining the tenperature between -20C and
-15C The w~eggdosodsoias stirred for 15 mn between -20C apdrpdofivand
Pd(PPh3)4 (0.23g) was added in one portion . The reaction was then allowed
to reach roomtenperature and nonitored by C. The soJution js diluted

wi t h Et hyf0 gtitigs. Bian dm¥ROK (@M Waﬁa‘éﬂedﬁd‘f’ég% PWWP&&G"HBH%E{%WW“"@Q aladded.

The organtrgfdr34epl | ected and concentrated to foamto g| ve the title conpound

e O a0k s Thieaciph Ay pandhugg ity S0 Toly anle adersd i Faddots 5%, 5 ¢
éill. :B ﬁn'fﬁlﬁrrgdhyaﬂge; g:ailﬁnftg] srtr)ellﬁhm (i. txﬁZ?O i) aBtH)then &8h (bnne 1290, fnL)33hé s,
441- ({1 (3°%92Q¢ For e |°R%‘E9HEFT[‘}F%%H VasHe 4o Bi¥R NG e comoound (35,9 g) as a

4- (4-f 1 uobmpineiai oil. 1- pi oer i di necarboxvl ate To a sol ution of internediate 28

(29 g) inydry | . " TBTU (27.1 g) were added,

t he sol ut ;l'g 'g%créeéﬁgr'Eégh?qg%gé}oq‘ﬁthmmnlﬁgesqof stirring at r.t., 3,5-

di chl or obMSAFSENy méz X 3% [M+da'was added; the reaction mixture turned to
orange; it was stirred for I h at r.t. under a Nitrogen atnosphere then it

was diluted with AcOEt (800 nL) and washed with ice/water 111 (4 x 400 niL).
The or ganinteneaiiste B3s dried and concentrated in vacuo to give the crude

title Comqtmdae&ﬁﬁeﬁvg) ag-(AARSloBhORAPSS1- f{&ﬁa‘lh%oﬂéﬁ'bﬂlﬁsiba{enwﬂilgﬂu_ri fied
by(flash A aT: OMtel Bl ot age Fl ash 75L AcOEt 85:15 to obtain the

o it g’, 5 Ty o 0,45
(detection w tl’u Ini n yr? ne nﬂe%rz?ég)?@ 'angg}Sm%Eéo nter meal ate 30
1, 1- Di met Wiiogemgpimosphere, lithium bis(trimethylsityl)-amide (1M solution in THF -120 mL) was

4-11-(([ 13&&%?5&1‘3})\%@50"!'9@b@é‘ﬁiﬂ%%&fﬁl’é Jak Rl DM )—’I§3Cbh'lt1c?@fr?‘ed’ la{ thay

1-
4- (4-fl uorophenyl)-1-pi peridi hecar boxyl ate (Chain Enanti oner 27FEB2007
WD 2005/ omwmtweﬁp@m N Geoled agaimtPER°¢ for theradyitiomef aﬂm@wfdﬁ' 8135119)) wer e
e
e

added t 0 s RladlidrPMix@lre WS SISV B WM o 1.0 ahd sgared foP 33NN FeRforMRnd 2 N -)
under a Nitrogen atnosphere. After stirring for m nut es,
was quenched at 5°C with water (25 ml), THF was evaporated in vacuo and the residue

oil was dissolved in Et20 (400 mL) and washed with aqueous saturated NH,CI solution
{300 mL) and then with brine (2 x 200 mL). The organic phase was dried, concenirated in
vacuo and the brown dark oil residue (38.5 g) was purified by flash chromatography
(Biotage Flash 75L, CH/AcOEt 9:1). The litle compound was obtained as a yellow oil (26
g)-

T.l.c.: CH/ACOEL 8;2, RI=0.39 (detection with ninhydrine).

MS (ES/+): m/z = 414 [M+Na]".

intermediate 28

Method A
To a solution of intermediate 27 (38.7 g) in isopropancl (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.

Isopropancl 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 agueous
5N hydrochloric acid solution {230 mL) until pH= 4.5. The acidic aqueous phase was then

54



intermediate 2 (0.44 g) was added. The m xture was stirred at r.t. for 14 h,
then it was diluted with AcCEt and washed with cold water. The organic

| ayer was dried, concentrated in vacuo and the residue was purifpgeg 20
fl ash chromat ography (CH AcOEt from91to73) to glvethetltle co Wn
(0.955 g) as a colourless oil. T.l1.c.: CH AcOet 8:2, K 035(detect|on W th

ni nhydr i ne) WO 203/04%680 +) : mr--571 [IVHrNa] Fol | owi ng t hepgadBoRfopEedur €
descri bed for internedi ate 30, i nt er medi at es 31 and 32 were obt al ned.

| nt er nedi at e vyl ..

4-f1- ({f18 (‘?Cge Y"c“Pﬂ”bCF%% Ogt 1 e SRIpeed (SIRRNNY) PARSSE Ry drRd and

444- f | uor opiveniyated &J-wacqmetolgdAertb@ Moamde(a'é)@)asaw‘ﬂnaaolidoner 2) Starting from
i nt er medi h‘i%% e 3, 0.9 gof the title
conmpound \a}\}l/é?é éc%&né&g (Héﬂe%' @@gﬂﬁsm =0. 33 (detection with

ni nhydr i nMS(ESKﬂ ES/ 400 [MyNaF571 [ MkNa]' . Internediate 32 1.1-Dinethyl et hyl
4414{0 R) X LGy ht hal envl ) et th | am i no)carbonvl) - 3-

but en- 1-vﬁ§-@ zl?*l?ugréyﬂqﬁ |1 -1 -piperidinecarboxylate Starting from

i nt er nedi M(BB nmg) and using internediate 5, 320 ng of the title
conmpound were obtained. T.l.c.: CFI/AcCEt 7:3, Rf=0.45 (detection with

ni nhydrine). M ( ESI+7) n1r--5 Na] . _Intermediate 33 1.1-Di nethyl et hyl
44140 15) Inteqediata 64 ©.7Bohwan iakan élﬁyfl"'lé:tfﬁiw T'éFn{"nES'j)dléJF%’Hy |Tje gofution was

but en- 1- ykboiddpdlooar arnemiF kolltidh ¢Fihiuth Bie f Bérﬁldegz)ttﬁnﬂaﬁdétdd@é’d of

di
e e T Dyt e e I 408, B TR, T (354

I n; er nedi pdaRtidh s %@?em@d f ) 1d|h (BiR Get@skni mcﬂsﬂ%d nd 1—&51'0 JandhaRai(RRIR oD ZBb)ewﬁﬁaCt i on
m xture wa tirred for at er, a Nitro nat et nit was
G uteq vepdedhln e ortsy The'réiiudvan B e i PR dpSh ParRlue, pat ¢
phase was nd:nltmfdd ayIBPEOncent rated in vacuo to give the crude ti tI e corrpound
t hat was i £ .
5:2) to onlerpUERS tictedih SRR 2Rl 1R sRbh | bbbl Sibdridom e ©
CH AcOEt Addrd. FEhe@rgﬁn(Cdletoeﬁeqtesham concaniraigdita foein to 9ive (HEJitle combound7
[ MENa] ' . %@_627465%1001 WO 2005/ 049600 PCTI EP2004/ 012772

NMR (DMSOY: & {ppm) 12.1 (broad, 1H), 7.40 (dd, 2H), 7.16 (t, 2H), 5.55 (m, 1H), 4.90

(m, 2H), 3.78 (bm, 2H), 2.8-2.4 (bm, 2H), 2.42 (m, 2H), 2.24 (d, 1H), 2.05 (m, 1H), 1.91

(m, 2H), 1.63 (m, 1H), 1.35 (s, 9H).

Intermediate 29
1.1-Dimethyvlethyl 4-[1-({[{3,5-dichlorophenylimethyllamino}carbonyl)-3-buten-1-yl}-
4-(4-fluorophenyl}-1 idinecarboxylate

To a solution of intermediate 28 (29 g) in dry DMF (280 mL), DIPEA (33 mL) and TBTU
(27.1 g) were added, the solution became dark and after 45 minutes of stirring at r.t., 3,5
dichiorobenzylamine (14.2 g) was added; the reaction mixture turned to orange; it was
stired for 1 h at r.t. under a Nitrogen atmosphere then it was diluted with AcOEt (800 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/ACOEL 7:3, Rf=0.45 (detection with ninhydrine).

MS (ES/+): m/z=557 [M+Na]".

Intermediate 30

1,1-Dimethyiethyl 4-[1-{{[1-(3.5-dichlorophenyllethvllamino}carbonyl}-3-buten-1-yi}-
4-{4-fluorophenyi}-1-piperidinecarboxylate (Chain Enantiomer 1)
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Internediate 34 1, 1- D net hyl et hyl

4-11-(fr(3-chloro-1-napht hal envpnet hyl | am no) car bonyl ) - 3- but en-

1-vl 1-4- (4-fl uorophenyl)-1-piperidi necarboxylate To a soluti om 91‘, 007
intermediate 28 (400 ng) in dry DMF (4 nL), D PEA (0.46 m-) and 'I%JM (374
ng) were added, after 20 m nutes of stirring at r.t., 3-chloronaphtylam ne

(213 nmg) Wee 08880 the reaction mxture was stirred foorkprdasaizrf2. t. under
a Nitrogen atnosphere then it was diluted with AcCEt (25 nlL) and washed

Vacuo o PERGY e i ¥Bs el 53 5all o pledige LGRS T 70 1

chr omat ogriainydredsiDMBN(1RIniL) Uddei @ Nirigaa Glihodiihdje. tAfteo blireing) fdr 5 dinties,

TR, gt 2 S RES g o o1

1, 1- Di et hgiluteidhwhith 4A40KY 63 - wasired- With egidhtvated. eThev | drganid Hasler awas dniedicar b

onvl)-3-buten- . 1-vll-4-(4-fluoro | ) - 1-pl petl di necar T
sol ution O?O"F%qt'@}%'hiéf'éo %(@%éeﬁ%‘}%%?) %]-}J“{,'Q‘bﬁi:ﬂf% r?@”‘%&%éﬁf%@’ éﬁaﬁf) and
TBTU ( 230frong :1vte i7 ) tdghetthe tifle eomR@indi{hefbey) asfa elduriesswii. at r. t .,
3-cyanona | &g 0 . reaction m xture was stirred
for 14 h a }%/ @%&é&g%ﬁ?‘ﬁéﬁ%w%%&gB'Hé%ngghen it was diluted with AcOEt
(25 m-) aM8 (webbadzedA1iM+Nal brine (3 x 30 nL). The organic phase was dried
and concentrated in vacuo to give the crude title conpound that was
purified b|¥ fl ash chromatographg/ (elution with CHto CH AcOEt 1:1) to obtain
the title Falioypadhrl sprerergrurgsdescifited; far dgrmgdiate 30,dntermegiatesdi and 32 Rf =0, 27
(det ect i onwetetobtaimedhydrine). MS (ES/+): mz = 564 [ MtNa] +. Internedi ate 36
1, ¥- D net hyi et hyl
4- (4-f1 uorphgiauiatéls - r (et hyl oxv) car bonvi | - 3- oxopr opyl } - 1-
Dl P e it | R FHALE TR bR SHork B AL TER 2 arbdns BadtJHE (|
was added. 4-dhiluorophenyl-1plpedidinecyrhoxylate (ChainEnantigmer 2 yri ng which it
becanme dar¥arting erormdnioanediaiel 28q§0.77ag) addewingn ihtermedipieodniOshg efethet fitien
m Xt ur e wagnigouhd ®ereadbtdindd. for 2 h. After this tinme it was diluted with
wat er and T.@é?éﬁ&%@ét%?ﬁ:&%@dete&m@wﬁﬁHiﬁ jdrinkpyer was washed with water and
brine, dri ) ed I n vacuo. e residue was purified by flash
chr omat ogr@%ﬁ%gf(lbﬁ%%ﬁﬁ%ldm 8:2 to 1:9). 57 27FES2007 WO 2005/ 049600
PCT/ EP2004/ 012772

Intermediate 32

1,1-Dimethylethyl _4-]1-({[(1R)-1{3-chloro-1-naphthalenvllethyljJamino}carbonyl)-3-

buten-1-yl]-4-(4-fluorophenyl)-1-piperidinecarboxylate

Starting from intermediate 28 (313 mg) and using intermediate 5, 320 mg of the title

compound were obtained.

T.l.e.: CH/ACOEL 7:3, Ri=0.45 (detection with ninhydrine).

( MS (ES/+): m/z=587 [M+Na".

Intermediate 33
1.1-Dimethylethyl  4-[1-{{[(15)-1-{3-chloro-1-naphthalenyl)ethyllamino}carbonyl)-3-

buten-1-yi}-4-{4-fluorophenyl)-1-piperidinecarboxyiate
To a solution of 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 ftitle compound that was purified by flash chromatography (elution with
CH/AcOE1 95:5 to 8:2) to obtain the titie compound (0.451 g) as a white foam.
T.Lc.: CH/ACOEt 7:3, Rf=0.4 (detection with ninhydrine).
MS (ES/+): m/z=587 [M+Na]’.
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M5 (ES/+): mlz=416 [M+tNa]'. Internediate 37 1.1-Di nethvlethyl

4-(14(3, 5-di chl orophenvl ) nmet hyl | - 2- oxo3-pvrrolidinvl)-4-(4-

f1 uorophenyl) -1 -pi peri di necarboxyl ate 3, 5-Di chl orobenzyl am ne QIAy %57%@7
added to a solution of internediate 36 (180 ng) in dry dichl oroet

mL) under a Nitrogen atnosphere. After stirring for I h at r.t. NaBH(OAc)S
(169 ng) wWam iedsoand the resulting m xture was stirrepcatpiedorzoyer ni ght.
Then it was diluted with DCM washed wi th an aqueous saturated sodi um
hydrogen carbonate solution, dried and concentrated in vacuo to give a
crude oil, which was purified by flash chromatography (Biotage Fl ash 25M
CH AcCEt mtéymeditte 340 fractions corresponding to products with Rf=0.36 and

Rf=0.50 (GH. aﬁmym ﬁu Aﬁtmé-hmaraw ghmhmgﬁbﬂﬁnamﬁ@cmbhﬁgﬁmém gi ve,
after evap_r 4 I lS en | SSOl'V under a
PO @t SReRRE ) 20 BRI °F (4 °

Ni t rogen ztHoSs fm idte

ng) was ac'éeadbt e mX urevvas re g
cool to r {374amg) welevagied,aiter 20 mingeds phstiviirguat. rtTBschloemawhtylam @swg)ved in
AcCEL,  “aaledaud. il AARUARHR. RAL UiRLAE: $2fi¢ M RAHEOD RitohBh BRREAers Ol Ut T on,

dried and conceﬁtra n vacuo e crude product t
purified Byerfitass dibtedowitt AgPEHIRP MEHERE @Rsher with tiee/lringe(3t héotmft-)l é’heorrpound

35 a on with

g . nhgggl n?r@anfb‘}lf@%é k&a il de co-ﬁﬁint%ted Wac.ﬁ%ﬁ ve%hécnlgefﬁeé &%9%&1&1 2 H)

6.83 (d, mﬁﬁpuﬂﬁez%by(ﬂfSh snmmtograp B felytion w:thr@H t°3¢H/6\CP¢E 82, obtaimihelitle,

2 88 (m r%(geo&gmsawhaesoadtss (dd, 1H; 241 (b 1H; 218 (bd kA
;‘é g{b 1 H; 1.69(m 1H,; 1.4 (s,

9H) |vs (E&iﬁ-l-)c %93574%% ﬁdetect'%‘f"ér%wd Pe- 38 1, 1- Di met hvl et hyl 443-11(1

Sl - 1- ( 3- ch®ESrly: igarhpanarDet hvl | am no} - 1-

f (met hyl oxy) car bonyl | propyl )-4. (4-fl uorophenyl | -1-pi peri di necarboxylate To

a solution of internediate 36 (45 ng) in dry CH3CN (7 nlL) intéernediate 6

(23.5 ) intéAfiedigdesd the resulting mxture was stirred at r.t. for 15
gnbgngd;h DIYEth Vet 341838 'j d"‘i‘%.a %Iinﬁﬂei A e (: KShiAR é'iSh‘EerJ ea&' 323
obser ved) 3o fiiropREmil (ol

ot o TR gluen SEpiStmedats 2B (a6 i "?ﬂé“ﬁg f%‘“’%égﬁ:?{brnﬁ’ﬁ%’félﬁgan.c

phase was (280 md) wereranded,raftee 80 mnutas:ubstmmng athrd., Beyacoraphiyemine (180 edg)by fl ash
28 2 7 1 Bl 007 nd RRRASHOARO00, BIEPORAL 12 LA FLNRIRLA G ARark O ACCR

from9:1 to e co
then it was dliuted with AcOEt (25 mL) and washed with |ce/bnne (3 x 30 mL). The

organic phase was dried and concentrated in vacuo to give the crude title compound that
was purified by flash chromatography (elution with CH to CH/ACOEt 1:1) to obtain the title
compound (165 mg) as a white solid.

T.l.c.: CH/IACOEt 7.3, Rf=0.27 (detection with ninhydrine).

MS (ES/+): m/z = 564 [M+Najf".

Intermediate 36
1,1-Dimethyleth 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. Afier this time it was diluted with water and
extracted with AcOEL. 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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white solid. HPLC(LCO M5 -ES /+): tR=4.9 min WM (ESI+): mz=583 [ MtH] +

I nternedi ate 39 1. 1-Di net hvl et hvl

443-ffl - (3. 5-di chl orophenyl ) et hvl | am no}- 1- 27 FEB 2007
((met hvl oxv) car bonvfl propvl } - 4- (4-fl uorophenvl) - 1-pi peri di necar boxvl at e
(Chain Enantiomer 1) To a solution of internmediate 36 (300 ng) in dry CH3CN
(8 ML) intgggmseban2 (144.3 ng) was added, the resul tpagerdodddita: was
stirred at r.t. for 15 m nutes then NaBH(OAc)3 (241.7 ng) was added
portionw se {EtXOt ?\%itlon observed). The reaction m xture was
stirred atM$ &SH Z“.’E“HM n CH3CN was evaporated in vacuo and the residue
was dissolved in DCM (100 nL) and washed with water (80 nlL) and then with
brine (2 >§ 1 The organi ¢ phase was dried, concentrated in vacuo and

t he residg flash_chrorratoraphy CH/AcOEt from8;2 to 1:1)
] 3 e Ch e Au‘-u"-— . ..’J‘..c thal ! I' I' I &t it ) t 1 1

g ' } (] I\/IS(ESI+) mz= 567[M+|—|]+Interrred|ate
40 1. 1-Di rret h et th 443df 1 d| chl or ophenvl ) et hyl I am no}-1- 1 (
met hvl oxv 3caP mpbpmmﬁmﬁe(zli mgﬂwa@a@ciﬂdetn\alS)oluiorppfp@ﬁerrm%eéﬁlﬂﬁamml@ (Chai n

Enant | ortey?licfigriByafd l{swm ek B RIBEEH Bifiospfered ARerBilming! 6l ¥ HEBEN (8 i -)

I nternedi ate 3 t eresutlng m Xxture was stirred at

ey RaBh(@Ads Ci6BHa WasLa e nd the rfsiting i A Rided 256h SVORL o

(exot her niTheh gREhd AMEP VRhVIBOM; wﬁbl%drﬁmtdnoéhtﬁbeﬁ Hétﬁraté@%ocﬁ@rhrﬂyafbgéﬁ r.t.
for I h, then CH3CN was . eva or at ed {93 vacuo and t he resil due was sol ved

i n DGV ( 1687905t AR IR AN coRcaRifaler 7 Berumity 9% A CRide QL IR WRs PFEd x 100
M) . The &yORdEhC civbmalgisby dBictkshe m@nemmatc&dAwEtvaqmoTaedmbhaams due was

P11 S0 ey W ROL A S L o S B R, bkl |1
(det ect i ominhydrineh welhsy dolleciell toNgive, BBk evapuratiob 6 @n [aHED +md nwhichredtisathen 41 59 2
- (4 1 uor e o s Kdh, oimioeners sl 31 idhyp af) 5G 8 A Sodim
(et hyl oxyl)epllmacmel (# Strhg) Wasnaddedl.pFrepwixture wes pefluketi foe & dy Benyit waallowed to
cool to r.t. and solvent was removed in vacuo. The residue was dissolved in AcOEt,
washed with an aqueous saturated sodium hydrogen carbonate solution, dried and
concentrated in vacuo. The crude product thus obtained was purified by flash
chromatography (CH/ACOEL 9:1) to give the fitle compound (35 mg) as a colourless oil.
T.l.c.: CH/ AcOEt 1:1, Ri=0.5 (detection with ninhydrine).
NMR (CDCL): 8 (ppm) 7.31 (dd, 2H); 7.2 (t, 1H); 6.98 (t, 2H); 6.83 (d, 2H); 4.25 (d, 1H);
4,04 (d, 1H); 3.76 (b, 2H); 3.01 (id, 1H); 2.88 (m, 1H); 2.82 (bm, 1H); 2.63 (dd, 1H); 2.41
{b, 1H); 2.18 (bd, 1H); 2.05-2.15 (m, 2H); 1.94 (b, 1H); 1.81 (b, 1H); 1.69 (m, 1H); 1.4 (s,
{ 9H).
‘ MS (ES/+): m/z=543 [M+Nal".

Intermediate 38
1,1-Dimethylethyl 4-{3-{I{1S)-1-(3-chloro-1-naphthalenyl}ethyllamino}-1-

methyloxy)carbon ropyl 4-flucrophenvl)-1-piperidinecarboxylate

To a solution of intermediate 36 (45 mg) in dry CH,CN (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 CH,CN 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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To a solution of internediate 36 (318 ng) in dry CH3CN (10 nm.) (R -1-(4-

Met hoxyphenyl ) et hyl -am ne (122 ng) was added, the resulting m xture was
stirred at r.t. for 15 mnutes then NaBH( OAC)S (257.6 ng) was RAAER 2907
porti onwi se (exotherm c reaction observed). The reaction m xture was
stirred at r.t. for 1 h, then CH3CN was evaporated in vacuo and the residue

was di ssol wethehd4bdeiM (150 m.) and washed with water (10&mip004m0er7i hen with
brine (2 x 100 nL). The organic phase was dried, concentrated in vacuo to

e b, Sk Gl B 8 kel Bl Bl o 5

| or o- 1- naphitéadi@ny!l ) et hvi | - 2- oxo-3-pvrrol I di nyl}-

4- (4-fl uor peri dinecar boxvi ate (D astereoi somer

1)1.1-Di nﬁgﬁ@%l éﬁPﬂltBZF(  min

S) - 143- chiMS &SI+ )najxhbsmiMam]] ) et hyl ] - 2- oxo- 3- pvrrolidi nvl}-4-(4-fl uorophenvl)
-1- piperidinecarboxyl ate (Di astereoi somer 2) A mxture of internediate 38
(48 mg) and NaOWe (6.68 ng) in dry MeOH (5 m-) was processed by nicrowave

irradiati giteomedj#6@8(2 cycles of 12 min, one cycle of 15 min and 2 cycles

of 30 m n},4-Dinsith aliifoyd- ssol ved
i n AcCOEt ! N ‘ e . f Ciaifas dried
and concer Soltved in

] qrv Ci .
dry DCM ( 3 then D-tert- butyI di car bonat e ( 18 6 rrg) was added to
this m xture. After stirri evaporated in vacuo.

The o ude TAGSHHIPT P{ BISTBSIE 28 Q0TPEHA B R (6 TEHPRICEIAb S A4S oo 3: 2)

Z (2) %' ve | waeraaﬁda Ogﬂhe résultng1mbdlre aRg dtinkeratedi Rt e S4dinuidd 1B) NaBHIDAEyedI at e
c OFt

7 dtectlon with ni ne HPLC LC/I\/S
- ES /+): tlf? 5Mg) Was,a ‘i%d(%}%""se R/?‘E"Bl]ﬂbse“’?ﬁﬁy g@%&#ﬁ% e (
CH AcCEt Was stiéd-at 2t faret acthenrcmcmwwas lebquarate@)m vaddidLand the/ rbﬁdudEﬁras +) : t R =

00 27 FEEsous s 6T Bl i Bl G S oo S RERER ™ © ©°
4- 41- 11- ( 3S-Biegdnganicniiaee wal dtied; Icbrcenisated 8+ yaere ehd thermesifiuedvids purified by

{1 uor ophe Rl erlolBGAY RPIRSSIV AR 6 F 3% 616 HeE-omboliAia8s gL omer 1)

1,1- Dinet
441-11- ( 3asunifede@ndr ophenvl ) et hvl | - 2- oxo- 3- pvrrol i di nvl } - 4- (4-
f 1 uor opheryle) chydda i€ RRRGAT @ekrciithPimgfiegol somer 2 Chain Enantioner 1)

MS (ES/+): m/z=567 [M+H]"

intermediate 40

1,1-Dimethylethyl 4-{3-{[1-(3,5-dichlorophenylethyl]amino}-1-
[(methyloxy)carbonyllpropyi}-4-{4-fluorophenyl)-1-piperidinecarboxylate {Chain
Enantiomer 2

To a solution of intermediate 36 (300 mg) in dry CH;CN (8 mL) intermediate 3 {(144.3 mg)
was added, the resulting mixture was stirred at r.t. for 15 minutes then NaBH(OAc);
{241.7 mg) was added portionwise (exothermic reaction observed). The reaction mixture
was stirred at rt. for 1 h, then CH;CN was evaporated in vacuo and the residue was
dissolved in DCM (100 mbL) 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 chromatography (CH/ACOEL from 8:2 to 1:1} to give the title compound (390 mg) as
a white foam.

T.lc.: CH/ACOEL 1:1, Rf=0.48 (detection with ninhydrine)

MS (ES/+): m/z=567 [M+H}"

Intermediate 41
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A mxture of internediate 39 (351 ng) and NaOwe (67 ng) in dry MeOH (4 ml-)
was processed by mcrowave irradiation at 150C (3 cycles of 30 mn and one
cycle of 20 min). Then MeOH was evaporated in vacuo and the regildu= Wbk
di ssolved in AcCEt (100 nlL) and washed with water (80 nlL). The organic
phase was dried and concentrated in vacuo to give an oil. This material was
di ssol ved wip k0463l (6 nL) and then Di-tert-butyl di ceghomassdii7385. 2 no)
and TEA (0.13 nL) were added to this mixture. After stirring for I h at
r.t., DCM was evaporat ed in vacuo. The cr ude was purlfled by flash

! pthitk O : anyl ) . : Pl A& ¥125 nm)

} and

chr omat ogdAab _
i nt er medi Tbe a4 Sol(ldb ofg)ntefrmedlamd 3§p(()318t ong)e in edryt ewaomv(mg S (RS-

{first spg ln 9loxg

m z=535 £ hyl I
314 Yelf éiﬁhe"@&i@hﬁﬁ? Lt &ggfa%)%gﬂég Té IR QZ“%‘“Q?MHS”%‘”GM afHEY

fluor ophelwa)s -riinytep treindabti{ QAL X870 mgXWsaadtd@demmmme {@&xaiinesimit rE@ctioni oner  2)
1.1- D meé cﬁr@%ﬁiﬁ'ﬁhe r aCtIOf'I Dth vraszstirred afr.t for 1 }] tI}Fn CHLCN ‘z’ﬁs evaporated in

441-r 143 oro env 0XO- VIro nvI -4
fluor ophenrewaandﬁh@éasidﬂenwailss@kw o RO 2% mb) aod w&h&d wittowaten(18Banid | orer  2)

A m xture b g nwﬁmrﬂ%ﬂbmﬁ@nﬁs B arRshNe e diidd, &ne&)trakéa iHidedaGH (4 )
was processe m crowave irfadiatfon at 150C (3 cycles of 30 mn and one
cycl e of Blyeﬂiﬁﬁﬁéﬂm&’ﬂ\@@ﬂ m@has a{a@br at ed i n vacuo and the residue was
di ssol ved pg eA¢EWAEO M. and washed with water (80 nL). The organic

phase was dr| ed ‘and concentrat ed in vacuo to give an oil. This material was
di ssolved in dry DCM (6 nL) and then Di-tert-butyl dicarbonate ( 150.4 np)

anp T (Qnt&fl‘néﬁlaﬁn‘ﬁ%rn‘alﬁﬂﬁrﬂ&idl&@thh[rf]emC)r(t gle After stirring for 1 h at
chromatog {1 s L{’ ey e e OX0ey 125 )
{first spas Y s ;

i nternmedi §

n12:535 [(mager@&saﬁﬁmpterrredl ate 49 1 1- Di rret th et hvl

j E’Zf ' ;’: LglFog%#gH\jﬂy)mlgr?)&lla\((jél{r]r%&g{iogoé)ﬁl‘ja‘s@(z(c?cég LIS RN QB ydd dr 1 TRg vl ethv
R) - 1- 14- ( 2edyblgs ob30 mimg.rifHehéeOH wa evaporaedinrvaokio dncthlerdsidue was dissolved

di 41
PLBer ! 9 NEAEDEN DA AL A Rl TSI 1o By, P4 BAGRD, sk g AL S 41
was heat egorfentt@eCimyatupto gie as oilr Thisimaterialwas diesgiveddn dreDoMdf mlg an@7FEB2007
VO 2005/ 04408} 5’@6@%’%&%@9&7@ %ggﬂshdeah@ Bn§ atma eAfY@%tlrﬁHé‘BP'i atpd in

vacuo and the residue was di ssol v In AcOE washed wth water
(100 ni). rYhOCH Q’&ﬁl&‘,’am{a@é inyacun: i1dg, C’B%E’éﬁtﬁ“&f'% by ﬁ'aSh chromatography

{CH/AcOEL from 9:1 to 8:2) to give intermediate 42 (21 mg) and intermediate 43 (19 mg).

Intermediate 42
T.l.c.: CH/ACOEt 7:3, Ri=0.29 (detection with ninhydrine).

HPLC (LC/MS -ES /+):tg = 6.9 min
MS (ES/H): m/z=495 [M-But]"

intermediate 43
T.l.c.. CH/AcOEt 7:3, Rf=0.21(detection with ninhydrine).

HPLC (LC/MS -ES /+):tz = 6.8 min
MS (ES/+): m/z=495 [M-{But]"

Intermediate 44 and intermediate 45
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vacuo to give an oil. The crude was purified by flash chronat ography

(CH AcCEt from 9:1 to 8:2) to give internediate 48 (201.5 ng) and
intermediate 49 (218.5 ng). Internediate 48 HPLC(LC/ M5 -ES /+):tR = 6.3 mn
MS (ES/+): mz=442 [MtBut]' Internediate 49 HPLC(LC/ M5 -ES /+)?7[F'EB=2[1676
mn NS (ES/+): mz=442 [MtBut] ™ Internediate 50 1.1-Di nethyl ethyl
4-114(3. 5- dmbdogmmmnvl)rmt hvl | - 5- hydr oxy- 2- oxo- 3- pyr r ptt@pivd i

444-1 | uor ophenvi) - 1- pi per| di necarboxylate To a suspension of internediate
29 (0.72 g) in THE (37 5 m-) and wat er (12. 5 m - ) osm umtetraOX|de 4% wt
sol ution il-Dinethyléthyt wfis[ 168 et hI aphenvliethy ] 4-(4

PO oo B 25, bl e o
di |l uted msned W ¢ and t hen

with briné (I'MJJWLO)’ lﬂt&ffm?d@i@%l(@ww)s@“%ﬂgomel 67 Beldn drpMeBkt Marbiwea vacuo

to give ap{QunHone %.&&@éve(.ﬂa&%n@t 156’% %aEe?ér@sr b€So m&sawahé icdle BY 20f | ash
chronatogPaph%BéBlotae Fl ash to 1:1) af ordlngthetltle

conpound (EN3EBeRYegH V@WP‘@"J‘FQWE‘W" P"‘!: the residue wes d'isol"edFQF AgOBB(108et ect i on

w th i ggmmaaawr@ Pt (oS P olodH ke it cfoﬁeenmeg 798 (t,
(bm 2H) ; vasuso@ve ap qﬂ)ﬂg' '?Pa‘ ‘mdffsa gy y B inlpar theﬂPHétiybunQ 11
'1 116% ( ”}[ ﬁ%F%oEéteQQ 362 m@%"o%d THA (0 ESmL) wefd Zaded %o fhidniiadure. Aftenstifingefdr at e 51
ne e
2110 e e e Rl NoroaThe e Es RYTTed Y flegh FByeioaaphy
4- (4-f | uoKOHIeOE: ) frdm [9: 'ped nd) regiae ltunrhediste(4dh 6625 rEg')a[lﬁtst sparto be @dted 7FEB2007

' THE (2R METFSTE By ST Snf pbpReEiae s (s IR B B T ¢
wat er (3. Etuhédt)avmsw&tﬁﬁtl) mT:hé%thH]"}e was stirred r.t. for 1 h during

which it becane dark, then NalO (0.082 g) was added portionw se and the
br owni sh reactlon mxtt:lre was stlrred at r.t. for 1 h. After this time it

was di | ut éatem ed vmth AcCEt The organi C | ayer was

dri ed and icioDinesthylethyt | h{Aufd - DF i) etlng]-$ P e

chr omat og fraBrspHertrl) Agdibdridin x%lai@(ci‘a&bréoﬁs@ﬁéror dhmeaﬁdr&.bﬁ.er 2) 1,1-
Dimethylethyl 4-{141~(3,5-dichlorophenyl)ethyl]-2-ox0-3-pyrrolidinyl}-4-(4-

fluorophenyl)-1-piperidinecarboxylate (Diastereoisomer 2 Chain Enantlomer 2)
A mixture of intlermediate 40 (380 mg) and NaOMe (74.4 mg) in dry MeOH (4 mL) was

processed by microwave iradiation at 150°C (3 cycles of 30 min and one cycle of 20
min). Then MeOH was evaporated in vacuo and the residue was dissolved in AcOEt (100

mb) and washed with water (80 mL). The organic phase was dried and concentrated in
vacuo to give an oil. This material was dissolved in dry DCM (6 mL) and then Di-tert-butyl
dicarbonate { 150.4 mg) and TEA (0.14 mL) were added to this mixture. After stirring for 1
h at r.t., DCM was evaporated in vacuo. The crude was purified by flash chromatography
{CH/AcOEt from 9:1 to 1:1} to give intermediate 46 (125 mg) {first spot to be eluted
having MS (ES/+): m/z=535 [M+H]" } and intermediate 47 (165 mg) {second spot to be
eluted having MS (ES/+). m/z=535 [M+H]'}.

Intermediate 48 and intermediate 49

1.1-Dimethylethyl 4-{4-fluorophenyl)-4-(1-{{1R)-1-{4-(methyloxy)phenyljethyl}-2-oxo-
3-pyrrolidinyl)-1-piperidinecarboxylate (Diastereoisomer 1)1,1-Dimethylethyl 4-(4-

filuorophenyl)-4-{1-{(1R}~1-]4-(methylo henyljethyi}-2-oxo-3-pyrrolidinyl)-1-
piperidinecarboxylateDiastereocisomer 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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conpound as a yellow oil (0.047 g). T.1.c.: CH AcOEt 6:4, Rf=0.37 (detection
with ninhydrine). NVMR (CDCI3): 8 (ppm 9.70 (s, 1H); 7.24 (s, 2H) 7.13

(dd, 2H); 6.96 (s, 1H); 6.93 (t, 2H); 5.40 (bg, 1 H); 3.96 - gm 2H) ;
3.02 (dd, 1 H):; 2.71 - 2.35 (m 4H): 2.11 - 1.85 (m 2H): 1. Y ET: 2000m
2H); 1.39 (s, 9H); 1.33 (d, 3H). M5 (ES/+): mz=573 [MtNa]'. Internediate
52 1. 1- Di mydnno@bddyde 441- (f1(1 PCT/EP2004/012772

S) - 1- (3-chl oro- 1- napht hal envl ) et hyl | am no} car bonyI ) - 3-

[t or nb AR TS e s g B jecin v B Sre ¥s GoBRH THACORS 1 aoxi de

4% wt  sol yi5mmL) md/\wastfed(v&h%téﬁﬁm mB) Taeldr@nic phasenvas dricdl, earestrated @d . t.

for 40 mnputes durin ch it beca t hen Nal0 s added
o 0 S SHE SRS Byl WRE BN o PR Rr o, Y, 20050,
h. After G #® &2)te give iMersediatadB@0NEig) aAd Citrmadidiccdd Ra&.5ag)W t h water. The
organic |l ayer was dried and concentrated in vacuo. The residue was purified
by flash chromat ography (CHI AcCEt from9:1 to 6:4) to afford the title
conpound duatepmediateA8 oi | (0.128 g). M5 (ESI+): n-/z=589 [ MtNa]'

| nt er medi M%-lem&ﬁﬁ/ﬂhmﬂ%m

441- ({f (3 vI ) met hyl [ am no} car bonyl ) - 3-

oxopropyflw-fé] %{ﬁhﬁorop env 1 p) peri di n ecarboxylate To a suspensi on of
internediate 34 (500 ng) in THE (3.75 nL) and water (1.25 m-) osmum

t et r aoxi dgntdfdi gition in water (0.057 m-) was added. The m xture was
stirred HHPUCEC/MSIESYS) =84 Ay during which it became dark, then NalO4 (388
ng) was a%l gs Eortl 42}2/:93 d the brownish reaction mxture was dil uted

w th wate ? S{+h (2.5 mM-) and stirred at r.t. for 1.5 h. After
this tine it was diluted with AcOEt (30 m-) and washed with water (30 niL),
then with brine.,(30 ). The organic |layer was dried and concentrated in

vacuo. Th S purlfled by flash chrorratoraphy (el utlon from CHto
CH Ac CEt L1 re methyll-Schyg }-

#lvopoplsenyh Jepigerhdine gpb oxpl; . CH ACOEt 6:4, Ri= 0.16
(detection With ni nhydr i ne) I\/IS (ESI +) m z= 575 [IVHrNa] I nternedi ate 54
1.1-Di et hyI et hyl 4-f1-Kf (3-cyano-1-naphthal envl) net hyl | ani no}car bonvl | - 3-

oxoDr DY s Shald MR g PR BRI B 4 e SREB AT ©

osmium tetraoxnde 4% wt solution in water (0.8 mL) was added. The mixture was stirred
for 20 minutes during which it became dark, then NalQ, (1.15 g) was added portionwise in
10 minutes and the brownish reaction mixture was stirred at r.t. for 12 h, thus becoming a
milky suspension. The reaction mixture was diluted with AcOEt (250 mL) and washed with
water (4 x 50 mL) and then with brine (40 mL). The organic phase was dried and
concentrated in vacuo to give a brown-grey foam (0.635 g). This material was purified by

{ flash chromatography (Biotage Flash 40S, CH/ACOEt 6:4 to 1:1) affording the title
compound (0.335 g) as a white foam.
T.l.c.: CH/ACOEL 1:1, Rf=0.33 (detection with ninhydrine)
NMR (CDCl): & (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 (¢, 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{+): miz=559 [M+Na]” .

Intermediate 51

1.1-Dimethylethyl 4-[1-{{I{3.5-dichlorophenyl)methyl]amino}carbonyl)-3-oxopropyl]-
4-(4-fluorophenyl}-1-piperidinecarboxylate (Chain Enantiomer 1)
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tetraoxide 4% w solution in water (0.020 m-) was added. The m xture was
stirred at r.t. for 15 mnutes during which it becane dark, then Nal04 (130
ng) was added portionwi se and the brownish reaction m xture vvas Eg%?ﬁ?at
r.t. for 1.5 h. After this tine it was diluted wth AcCEt (30 ni)

washed with water (30 nlL), then with brine (30 nL). The organic |ayer was
dried and gepsgdida@bed i n vacuo. The residue was purifigePyobddash

chromat ography (elution from CH/ACCEt 7 3 to CH/ACCEt 1 1) to afford the
title conpound as a white saolid (120 CEt 6:4, Rf= 0.08
(det ect i o Ov# BYSPENFIRY GF 1"Fféﬂ‘ed'a§9§°(@§/749) N FH"’E (2 @é@"f’l\‘ﬂﬁ‘\%[](or’ mh} &SRB at e 55

1. 1- D et huhRiidwla% wt solution in water (3.2 mL) was added. The mixture was stirred r.t. for 1 h

(Enant | ondihng Wi sierpe iagh. hon Slikecii a2 @k Ve8adsy PoRRBRE AR B un( 1 v)
nitrate (9Povhisinsactionrig@re W& st(rééat N jor amd ARer3hid tlﬁhxﬁwﬁllcfed@dﬁ@é’tmt er

1.2 m ti,rred, f.o m n und Ni t rogen at nps andthen
Cueached A exictad Hiln ASDEL AR Bl b e e C PR ectip: Theang o
aqueous saésmmtmk mmnﬂeauby fashinbroatatogaphyt{ CHMACOE! frbun.9: Ty $)|tqaffafd thwetitledecant ed

fromthelnsolubecerl n. c t Its ase hed
w th DCM Eo%o @?163 rgancl‘ CCQ rg)git:{h? \/\B%@%f@%oﬁ%’b%@nt rat ed
i n vacuo, nirﬂnmdhrm)trlfled by flash chromat ography (CH AcCEt from8:2 to 0:10)

to give t i . ) Ciil- f+):tR
757 AR (o) SRR S e, Aol oa ol dPe. ST B, 2

1. 1- D et 540ebhy1H); 8.96 f Bd2r(oy i) BI02-(dd, (12!){2@1 3238r(imo ki)l i2rivtl-)1-86-(pi, @HJ;i di necar
boxyl at e ( a intermediate 49 (192 ng), AmoDNi um
cefiun(1V) }E{lt EE?M)SQ@wgg@ca gel (923 ng) and a 3:1 m xture of
CH3CN wat 84S (@/hlyn/&véﬁwwﬁled for 10 min under Nitrogen atnosphere at r.t.
and then quenched with an aqueous saturated sodiumsulfite 64 2 7 F EB
2007 WD 2005/ 049600 PCT/ EP2004/ 012772 solution (2 nL) and an aqueous

sat ur at ed&&ﬁﬂ&ﬂ!ﬂ@aﬁﬂoonate sol ution (2 ni). Tr;le I|qU| d was decanted from

t he insol ¢ A Sk thaleny : ;

(3 x 10 nio)copﬁmllwntﬂmdgmmm-ggeﬁdmeﬁrbom dri ed concentrat ed in
vacuo, and purified by flash chronat ography (CH/ACCEt from8:2 to 1:1) to

give the titl €ussehlBR W hilhialPds {248 ol 187 (P HEAG MRy &hnile) 1R =

5.5 mn

tetraoxide 4% wt solution in water (0.05 mlL.) was added. The mixture was stirred r.t. for 40
minutes during which it became dark, then NalO, (0.35 g) was added portionwise and the
brownish reaction mixture was sfirred at r.t. for 1.15 h. After this time it was diluted with
AcOEt and extracted with water. The organic layer was dried and concentrated in vacuo.
The residue was purified by flash chromatography (CH/ACOER from 9:1 to 6:4) to afford
the title compound as a yellow oil {0.128 g).

i‘ MS (ES/H): miz=589 [M+Na]".

Intermediate 53
1,1-Dimethylethvyl 4-[1-{{[(3-chloro-1-naphthalenylimethyllaminolcarbonyl}-3-
oX! 4-fluorophenyl)l-1-piperidinecarboxylate

To a suspension of intermediate 34 (500 mg) in THF (3.75 mL) and water (1.25 mlL)
osmium tetraoxide 4% wt solution in water (0.057 mL) was added. The mixiure 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/ACOEL 1:1) to afford the fitle compound as a white solid (210 mg).
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M5 (ES/+): mlz=-307 [MtBut]' Internediate 57 1, 1-Di nethvlethyl

441- 0- cyano- 1- napht hal envl ) net hvl | - 2- oxo- 3- pyrrol i di nyl | -444-

f I uor ophenvp- 1- pi peri di necar boxvl ate (Enantionmer 1) NaH (12.6 r’rq)-] {sgaes ded
to a solution of internmediate 55 (57 ng) in dry DM (3.0 nL) at ~ 0C ufider

Ni trogen atnosphere. The resulting m xture was stirred at OC for 30 m nutes;
then inter ' (43 ng) was added. The reaction m x jrred at
0C for 35 ngé[ﬁ%&?hen guenched water and brine; the a%élﬂglg‘gﬁg)ﬁi?e was
washed with AcCEt (3 x 30 nL). The conbined organic extracts were dried,
concent r aildg.: iGh/AeRElS:4.43fd Ogar(deteesign with ninhgdrines hr omat ogr aphy (CH AcOEt from

8:2to 6:@31@%&'_:)(;&;3{7?5«4,@%{? conpound (41 ng) as a white foam T.l.c.:

CH AcCEt 1: etection with ninhydrine) HPLC(LCM -ES/+):tR =

6.6 mn M5 (ES/+): mz=-428 [MBOC]' Internediate 58 1.1-Di nethvlethyl

4- {14( 3- chaBrmiediategahal envl ) met hvl | - 2- oxo- 3-pyrrolidinvil -4-(4-

f 1 uor opheRVl hadatRiBRI 91 Necalian. a5 o ERAHth AR D hathrhindicar SFL- _sdadded
0 EOT ot €. 50 4 B 3. U a OC~under

to a sol utto 1
D; z-_.u».l‘g i

] OT V IV
Ni trogen ERESHY : PR L) - 5' "Jﬁm- 25t rr&%ﬁt gc for 30 m nutes;
then i nt er REIPUSPENYON Soinisgyediale 348y Mot il A2 M AndWalqi AL Mhd<OXMIPr e at
0C for 35tetrzonidandts whesiutipnan ezt (002 mLands bdderk Thie mixtagpuessustirel as et.was

concent r aladonyst aye ety berrag o o SRRty Bt Ay etiilliste: 7 om
8:2 to 6: 4hd the lyoweish reactiont inkiure wpe stirced(at 1.1 rigy) 1.2 5. Afterilis time fitoeas dillfitett. C. :

(i - 1 A AOET S AR SR nhler Bl i sHie eanb) 315805
1. ﬁrg |md3|t laveefw%al _dnrlf%-ar(ce-cgom:)ya@df iy vré?tgﬁ 1?%;5;:55 arpg| zurMh?ylﬂ@hg;(ol_\gﬁ
F\lll ngy) m@?sfﬂognggﬁeggaég gmlgiglqu??{oncgq%e?netgi gﬁ?a 22 (Zg)aég;%ﬁ%ﬂd éﬁgﬁr‘ltjll%F (3.0

nL) at Oocompeund 3§ 3 WitpsPid{1A9sMNere. The resulting mixture was stirred at

OC for 30TicnhpACOELAUIRE DlobTpgkieh iR hirkting) vas added. The reaction

m xture was, heated at 40&%}\?”+ /2 h and then quenched with ice; the aqueous
phase was MtEres): Wz 7560 3@3 x 30 nmL), the collected organic extracts
were washed with brine and dried, concentrated in vacuo,

Intermediate 55
1.1-Dimethylethyl 4-{4-fluorophenyl)-4-{2-oxo-3-pyrrolidinyl)-1-piperidinecarboxylate
{Enantiomer 1)

A suspension of intermediate 48 (30 mg), Ammonium cerium(IV) nitrate (99.4 mg), Silica
gel (142 mg) and a 3:1 mixture of CHiCN/water (1.2 mL} was stirred for 10 min under
Nitrogen atmosphere at r.t. and then quenched with an aqueous saturated sodium sulfite
solution {1 mL) and an aqueous saturated sodium carbonate solution (1 mL). The liquid
was decanted from the insoluble ceriun carbonate salts, and the aqueous phase washed
with DCM (3 x 5 mL). The combined organic extracts were dried, concentrated in vacuo,
and purified by flash chromatography (CH/ACOEt from 8:2 to 0:10) fo give the title
compound (21 mg) as a white foam.

HPLC {LC/MS -ES M)tz = 5.7 min

MS {(ES/+): m/z=307 [M-tBut]”

Intermediate 56

1,1-Dimethylethyl 4-{4-flucrophenyl)-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 {823 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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and purified by flash chromatography (CH AcOEt from9:1 to 8:2) to give the
title conpound (28 ng) as a white foam HPLC(LCMS -ES /+):tR = 6.41 mn
Ms (ES/+): nmlz=468 [M-Na]' Internediate 60 1.1-D nethvl et hyl

441- 1(3- cvano- 7- f | uor o- 1- napht hal envi ) net hyl | - 2- oxo- 3- 27 FEB 2007
pvrrolidinvl}-4-(4-fluorophenvl)-1-piperidinecarboxylate (Enantioner 2) NaH

(11 my) vasycshisshobsd @ sol ution of internediate 56 (49 pgyEbRofdy77PMF (3.0
m.) at OC under N trogen atnosphere. The resultl ng m xture was stirred at

OC for 30 mnutes; then internedi ate 22 rrg?{@ added. The reaction
m xt ure weSPiERH(R MaEndFn Jgiecys saurgieg Eiqq F?eﬁ"’\mo!‘rfz rele: The i ueous

phase was oo@ssa@ﬁnté‘dtf%n%@ﬁﬁso(&meagmrﬂa}bonate%n@ @bl &6l ﬁﬂleﬁﬁé}ﬁﬁus@ vshédict s
were washed w th br| %Edrled oncentrated in va (ﬂ-@raelpu“fled by

flash chr ot BE{WS %E?m?'FS‘ﬁP@aTCteétr@tsz‘ﬁ’erFc?r'ﬁ ONE At ¥8SU% npound
(Ség FQM)JFNZ]Sarﬁi phtﬁeal ; E}Oaﬁ?h bﬁbﬁlatc@/rdgﬁy (Fﬁifif\cotﬁr:t Rrom 8:B1o rt1) toMived BB e nl z=
n e met hvl et hvi

4414( 3- cvmt@%@q’ ar?d?'p‘?l‘ffr%a{?%rﬂvl ) met hvl | - 2- oxo- 3-
pvrrol i di nMPLEEC(MS FESIONBPNBSWhiB- 1- pi per i di necar boxvi ate (Enantionmer 1) NaH
(9 ng) was t of intermediate 55 (41 ng) in dry DW (5.0

-) at I&ggﬁgﬂ '%Zﬁ?&gy—lt nosphere. The resulting m xture was stirred at
OC for 30 mnutes; then internediate 21 (30 ng) was added. The reaction

m xture Wosdif 40C for 2 h and then quenched with ice; the aqueous
phase was Y |c extracts

\Vc C |

S odtnathy ViSELEds 00 AaRke,

lltﬁ![ Cleny SE FOft : to gl ve th title conpound

( 5; ny) asNaH {4 ﬁ mgi wasradddéliﬁ:@lsﬁlum eiEﬁleﬁnedaatm& (55.MQ) indry DING (3.&81) at

m z=568 0 % di at

62" 1, 1- 01 nbnyieet Rurobbhagrtendle she st il let Serafor e, %@Lﬂ S oxo- 3-
pyrrol ] di nipen infermediate; 8 & man ey added. Jée l‘éﬁme@m)ﬁ@fﬁwl%& slinegred OPC doreds 1) NaH

(9 ng) MSmﬁH@ﬁ%&qu&n%ﬂé&%t@Parﬂf?{ nBl 6 %EQéd%E%h?é wablwaEhkd With McpePle (5- 0

m-) at N trogen at nbsphere. The resu m xture was S rred at

0C f or 30 A mbidbe comh'eﬂd pﬁs@@raﬁéfm%% we@zﬂrtewﬂn@r\tr ik MRS, aﬁﬁrmmf'%@t i on
M Xt ur e Wegash @RfoRthtetraphyCCHMCOEL From 8:2 to 6:4) to give the title compound (41 mg) as a

white foam.

T.l.c.: CH/ACOEL 1:1, Ri=0.39 (detection with ninhydrine)
HPLC(LC/MS -ES /+):tzx = 6.6 min

MS (ES/+): miz=428 [M-BOC]"

intermediate 58

1,1-Dimethylethyl 4-{1-[(3-cyano-1-naphthalenyl)methyl]-2-oxo-3-pyrrolidinyi}-4-{4-
fluorophenyl}-1-piperidinecarbo te (Enantiomer 2

NaH (11.5 mg) was added fo a solution of intermediate 56 (52 mg) in dry DMF (3.0 mL) at
0°C under Nitrogen atmosphere. The resulting mixture was stirred at 0°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 agueous phase was washed with AcCOEt (3 x

30 mL). The combined organic extracts were dried, concentrated /n 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/ACOEL 1:1, R=0.39 (detection with ninhydrine)

MS (ES/H+). m/z=528 [M+H]".

intermediate 59
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and then quenched with ice; the agueous phase was washed with AcOEt (3 x 30
m.), the collected organic extracts were washed with brine and dried,
concentrated in vacuo, and purified by flash chromatography (CH/ACCEt from
9:1 to 7:3) to give the title conpound (21 ng) as a white foand 7HEBGHIC/ VS
-ES /[+):tR =6.41 mn M (ES/+): mz= 568 [MNa]' Internediate 63

‘-1 (3, 5- Diwbheuspphenv! ) met hyl | - 4- (4-f 1 uorophenvl) - 2' H, $clipphdo @%132
azabl cycl o[ 2. 2. 1] hept ane-7, 3' - pvrrofidine] -2',5' - di one Na104 was
di ssol ved in water (200 rrL) The mixture was left stirri ng overni ght and
t he next ) -A 4 W SCyant-6 1 gLhalenydme (gegko-3r t he
react or, i in water (43nl).

) uﬂnm.)g! :
The m Xtuwarwgﬁrﬁ@ dadd@a téQ sauﬁam&ﬁﬁ@%e&@%w MbFDn dr@wﬂnrﬁ@g;d gi tion was

stlrredfor hen t he sol ution ter” was ropw se

during 5h0°Gederddiregesatmesphese|Tog ra?eultrngtm'xtvfee\MaSa%ﬂ&'@d@é 03¢ épridRgmaes; 100 )
was added gandn nﬁed.ételzwt(s@&g%ﬁs abddd e HEESN mﬁﬁ@wsgngét&a Qmoct%rﬂs h. Then

AcCOEt (300 m-) was added t he phases separat ed he organl c phase was

concent r ahanddpen guepched Wﬁ’é 'C@F “‘Pﬂ“ﬁﬂ“s phas wes weshed H@F ASREEG %89 Bth)i n AcOEt
was added meT&me&w waald@&aaea.ﬁe@@l u@snédefwltmsmfeoénd d?rIéH céﬂ&@ﬁtrétéd Wevacgeo! ed

down at r.t. and agueous 2 53 gfa he _phases were
separ at ed 284 Purified G’Vd@?hcc%?@a%p@b CYACPEL e gﬂa@u%zl & é""@ri‘.?ﬁet'-t!él |. The
oi | was th&m@!ddqngd@vaghmaﬁsan( 160nmL) and acetonitrile was added at COdeg.
A solid 1L at 0 giVv of the title conmpound. NMR (DVMSO: 6 (ppm
7.53 (bs,% ,('-é/f"‘%sggdm%%& |FP'F'1105 (d, 2H), 6.93 (t, 2H), 4.47 (d+d, 2H),
3.66 (M M (ESHOL{-A68 IMHNal2. 98 (d, 1H), 2.68 (d, 11-1), 2.65 (m 2H), 2.58

(m( 1H), 2.36 (m 1 H, 1.69 (m 1 H), 1.59 (m 1 H Internediate 64 67
27FEB2001 WD 2005/ 049600 PCT/ EP2004/012772 1.1

- di met hy| dnteuhediateB0,or ophenvl ) - 4- f 2- oxo- 2- (2- pr open- 1- vl oxy) ethyll-1-

pi peri di ng
4- (2, 2-di % nL‘J:Qrbéx 4o (Ehatfiionity VDT T Gi et hy!
ester (O. d) d iRk ( inldpy Oa,;ﬂ_)rgt The
reaction npxture I's heated at 100 105C for 16h The reacgl on Is cooled at it
and conc@n@ﬁ&?@d\“f@e@ tmoppiers. |Tﬂ1Pée%’€ﬂﬁ‘§dWﬁ’Hr%‘§a%?tWe(’@t9ﬁ&’ SONmRUteSINVBO) . 8
(ppm - 7. 3n(istdrmétidte 22 .(32migh wa Eiidedd TS rdadtionlmixiure Wad Redted at&@oc fér %8 (m

EH)SS ? 549 ( b@thenl_guenchec? wftg)[ge a'\l_i)équeous ph(asé wals:')véasﬁefp wﬂl# m:OE{_% X ( m 2H),
the collected organic extracts were washed with brine and dried, concentrated in vacuo,
and purified by flash chromatography (CH/ACOEt from 9:1 to 8:2) to give the title
compound (19 mg) as a white foam.
HPLC(LC/MS -ES /+):tg = 6.31 min
MS (ES/+): miz= 568 {M+Na]"

Intermediate 61
1,1-Dimethylethyl 4~{1-{{3-cvano-6-fluoro-1-naphthalenylymethyl}-2-ox0-3-

pyrrolidinyl}-4-{4-fluorophenyl)-1-piperidinecarboxylate {(Enantiomer 1)
NaH (9 mg) was added to a solution of intermediate 55 (41 mg) in dry DMF (5.0 mL) at

0°C under Nitrogen atmosphere. The resulting mixture was stirred at 0°C for 30 minutes;
then intermediate 21 (30 mg) was added. The reaction mixture was heated at 40°C for 2 h
and then quenched with ice; the agueous phase was washed with AcOEt (3 x 30 mL), the
collected organic exiracts were washed with brine and dried, concentrated in vacuo, and

purified by flash chromatography (CH/AcOEt from 9:1 to 7:3) to give the title compound
{52 mg) as a white foam.

HPLC(LC/MS -ES /+):tz = 6.43 min

MS (ESH): m/z=568 [M+Na]"
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Internediate 65 Ethyl N-f(3.5-dichlorophenvi)nethyllglycinate, hydrochloride
salt To a solution of glycine ethyl ester hydrochloride (35.7 g) in
acetonitrile (90 mM), in a 3- necked flask equi pped with air-dryve

mechani cal stirrer, thernoneter, and addition funnel, 3,5-dich o?glgezlf’wyl
chloride (5.0 g) and triethylamne (35.7 m) were added at 20-25 C

mai nt ai ni NGy @e@desdsbd i Ng. The reaction was then heat ed pic@/mpedohie;1282 3 O
under stirring for 30-60 mn. Wen reaction was conplete, after cooling to

20-25 C, the reaction mxture was filtered and the cake was rinsed with
toluene. The filtrate and the toluene rinses were conbined and concentrated
to 90nl. Tutermedipteé2n was washed with water and then cooled to about 5 3
Cin an i ag-DEhethyke awn Conc. #Q1-[(8=2yaner7 luoes-1 inaphthattaytimethyilva-sxo-Bv er

4 lateY®nahticind©OnC for about 30 -
90 mi nut eqyay H (g a smde@é)sicﬁa oFdfte T 85/ ( ¥E )rn'mﬁdmstd“wﬂ’bﬂe“e and
tert-butyl | and dried at 40- 50 C under vacuumto obtain the

yP e
title conﬂoGﬁH‘d@BN'@'Qg%ﬂ atmpsphgiR Thsviseyitng) mixgrg wasptiries atp gﬁ?ro%{’()‘“@”teﬁll-v NH2) ;
7. 71 ( fi ”?éiﬁhﬁhﬁédlata 2|Z*)(3(% ﬁ'ngﬁ%gs é{i%édggﬁblreilctgd}r nn;:ﬁtﬁﬂéiwés Héatddat 44°¢Har 2% 94 (br
s, i a i
3 15- (F( 3980 hanfusPomdoti Ssrabn pReaoss PRSI0 BB ARE! (a0 L) the

1- 1( get hvlcgwec}m@aw llektra’bts)wg@tdzadhbd 4ith brihe and Ggétﬁ Rohdentralet e vaddbngiar boxyl a
te | peri di | C < = al t - . ,

it oxo. & 5 iRy SeporkndtaiBendringall ol W idi7 Sia gie theutie cpmeowd ) ) ang
I nter rredl aze:@&iaerhne@)amzvere added to dinmethylformam de (148 m) in necked
fl ask, ﬂﬁ_ﬁ&:}fmé Sai,|+§ éxfn‘ [{TEChanl cal stirrer, thernoneter, and

corpdenser ture "ed at 20 - 25 C for about 15 minutes to
obtai n a M8 (ES/H): W%N@N@iry and then heated to 55 3 C over 15 - 30
m nutes and stirred at 55 3 C for about 2 - 3 hours. The reaction was

cooled to 20t 5 C. and then K2CO3 (5.1g.) and 68 27FEB2007 WD 2005/ 049600
PCT/ EP2004nteimediate 62504 (11.7g.) were added under stirring at 20 5 C.

When reactyy, FB s\lﬁ%h&?é@e%gﬂmemam‘#Eﬁﬂ&drb@ﬁeﬂ%}ﬁi‘kﬂﬂf-}?%o@l-| tered through
celite an e celitte was washed wth ter utyl nethy et her (TBME,
276m) . paatiiB 1 ihaptane i a2/ Bydion€HSO4 (180m ) and then with
wat er (180n1_) and t he TBI\/E Iayer (cont ai ning 38.37gr of the title conpound)

was col | eciied (m@qimgﬂiseﬂtrécamaahtélo(zao mLU) Themixiolewas lellatiging peamightant Na' ) =
661. 2 Inhherme I ate. Q7

d( 3. 5- di chOPBPHEHU? r’i"ans Hyereds Interedile 29, S9%9ohWaS Fraedinle e g o2 4-
pyrrol i di et 6emlhwak added oandlisQsg), ({268 ) iruvaten(48foL ). Mthe miktdisawas 1&Gited85. 46Q)

in tent-b %E % °H‘?ﬁ1{é¥rllal ?érﬁk?erratﬁpé%'\éﬁid tﬁ&golﬂwn wW¥Sstirred for 30 min. Then the solution
of NalO, in water was added dropwise during Sh.

The reaction was cooled at r.t. Then agueous std Na2S03 (100mlL) was added and the
solution was stirred under these conditions for th. Then AcOEt (300 mL) was added and
the phases separated. The organic phase was concentrated up to a volume of 130 mL
then 14ml of HCI 5M solution in AcOEt was added. The mixture was heated at reflux for
2hr. Then it was cooled down at r.t. and aqueous 2.5M NaOH (348 mL.) was added. The
phases were separated and the organic one was concentrated in vacuo to a crude oil.
The oil was then diluted with AcOEt (160mL) and acetonitrile was added at Odeg. A solid
precipitated to give 6g of the title compound.

NMR (DMSO): 8 (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), 3.02 {m, 1H), 2.98 (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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concentrated to a mninmumstirring volunme under reduced pressure at <30 C
and then ethanol (510 ml) was added. After further concentration to ca
475mL, the m xture was cooled (0 C and a solution of sodium E'qf]!qmlm in
et hanol (21wt %in EtOH, 23n() over 10- 20 min was added under nitrogen,
while maintaining the tenperature at 0-5 C. The mxture was stirred for an
addi ti onal wWO0-2@Bmme0 at 0--5 C. When the cyclization Wai’ﬂ%iq%/ﬁb t he
mxture was acidified with INHC (160 rﬂ) to a pHof 1 e mali ntaining
t he tenper 3L ygre bel : X ) SeALGahGd to ca. 250nmL
at ca. 2514 ed 1. A ‘ < 50nmL) the

m xture ed to ca. 350rrL under reduced pressure. 350 m of

i xt 5??32?%%5 & ﬂ@%@*‘%&"@'a@% 362 RAFERAL Yol SRR, e

3045 i n flucmphartyd, ety esier (8268,0 Yav BMF6.1BAIN) alcatro (515 ledddestat - 1.5 h
ool o0 1 008 "BdRR Blne 3 reagy Al MR 1ol T Mool i el o 7t ffe &°°

until the condentrated thaive theditla comnpeunds as ot (CaiT19)Af t er cool i ng to 51-53 C over

ca.15 mn om%) d

stirred at -@@‘e’%ﬁf o(ppgghﬁg%k&nd\'%@nd ﬁnﬂ-‘)\,\gggf@ ?ﬁ% d(%’e@n 2 an@ﬁlstl rred
at 20 C ovEl.rd.4fhibm, 2Ha 3B RHY 2687Usr 2HWAS7 friv] 2HBr 588 ndRH)hB38 (s, PHRr cake
was washed with water (85 nl). After drying the wet cake under vacuum for
4-6 h at ca. 50 Cthe title conpound (54 g) was obtained as an off-white
solid. 'HiMemedigte®Sie): 6 (ppm) 11.62 (s, 1 H OHenol form; 8.86 (s, 2
H NH2); . 34 oﬁllbrlel't711(m 2 H; 4.42

(sf 2 H; ) acioni o Mh m Akt 207

m 2 e Y.
$/\D zoog? o‘mgg@@ flasjfemgmmwmawgven mecharucal stlrrer thermometer, and addition funnel,

1-1( 3. 5-di [ 4-hydr oxv
T2 purr ol HENGRBERPERLIN (5.0'ak tnlt tpubliahABNSRY h finkl RRLLE L0 o5 2L

sol uti on ofaintanieg pedd atren®7THS r@@ttg) wamtheﬁmeaied ¢ reBup(@Fra A Gr) ander stiming

tenper at ut : 0 dt05C
and t hen V\%taeorég ¢ r%‘n ) %ﬂ%%g&'oéﬁ%ﬁ&%ﬁ%&%{/@o"ﬁ%{% éB % L{?ﬁg t’(% |%Leepl ng
the t errpemaastflterebeandvthéﬁal@ wahansedwitiv toluess Tdeifitratel ah@thellﬁluhneatmseemare

tenper at urcgmgi'ﬂgd ﬁ\hd‘ %Bnc%Qthﬂmtg 96.9!“%% e 6@@53 %ipégﬁ@lgf\lg%%p?rl%@@ﬁg E%:&ﬁ&d” € Was

stirred f room nper at ure. od|u and
wat er (10 torebgut\fet 8 °§dda» lamwater Yatly Eong HCIR Brmlp was dherGadded tdrapwine over

tenperat urg Oﬁt#}ﬁx'n Lfrselov\?‘goﬁ% Qﬁﬁdr@%a&vlg 616 é_ﬂ (t:?or'?a LTt 313 a&gi nﬁe rred

for 30 mi A, ace at e he mX ure was asfled
with NaChh¢ Zrﬂntw précipitatep wWas fillGred Tiffe rinsegawitic tolugpe randdert-bayameathgidetberd acdhen

washed wi { net}gt A{H'SO °C under vacuum to obtain the titte compound (6.62 g).

_ TH NMR (DMSO-dg): & (ppm) 10.17 (broad s, NH/NH2); 7.71 {fine doublet, 2 H); 7.68
{ (fine d, 1H); 4.16-4.20 (m, 4 H); 3.94 (br s, 2 H); 1.23 (t, 3H).

Intermediate 66

1,1-dimethylethyl 4-{2-{[(3.5-dichlorophenyl}methyli[2-{ethyloxy)-2-oxoethyllamino}-

1-[imethyioxy)carbonyll-2-oxoethyl}-4-{4-fluorophenyl)-1-piperidinecarboxylate

Piperidinecarboxylic acid, 4-(2,2-dimethyl-4,6 dioxo-1,3-dioxan-5-y1)-4-(4-fluorophenyl}-1,1-

dimethyl ester (26.8 g) ) and intermediate 65 (18.4 g) were added to dimethylformamide

(148 mi) 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.CO, (5.1g.) and
68



of brine. The organic |ayer was concentrated under reduced pressure to | eave
an oily solid. Ethyl acetate (50 m-) was added and the m xture was
re-concentrated under reduced pressure to afford 3.24 g of ti €17eFkfompound
as an off-white solid. "H NWR (DVsO-de): 5 (ppm 7.48 (m 3 H); 7.25 (d, 2
H; 7.07 (t, 2 H,; 4.86 (br s, 1 H O0- H,; 4.42 (d, 1 H; 4.27 (d, 2 H);
3.70 (br s,wo:2bés0480a8 (dd, | H); 2.70 (m 4 H; 2.53 (merdprdiliorz2228 (t, |
H) ; 218(brt 1 H,; 2.04 (d, 1 H. M5 (ES/+): mlz = 439, 437 [M+ 1]'.

| nt er nedi
Lo PRI (14,790 s aded pnder pyring, 7420 8 °, When reaction yiag coplete the
-4- hydr oseyﬁbrpm:ae |wa3rftbtﬁaedlthmﬂnreeﬁteaar@i e c(eﬂteoriaf washed with é@réwtyimmeshsé fl ask

equi pped u | a-m@ o (i@([ﬁﬁr
(gOrrEf an%&éﬂs‘%ﬁ oir-,r?a dTRé of&%étd?vgsn%% Oﬁfgl\f\%%g a _é‘cpaﬁgggtl rred at
room t enp¥ithwaier F1§Pmbhend ﬂw B leyer @B%F‘mn? i tpe filercompeund) was d

sl owl y t ogdibGeemaicoRéniBicao Wasinitedd wilinke@ about 100C for 4-12 hours. Once
the reaction was conpleted, it was cooled to roomtenperature and 1M NaCH
unt i | theMpHspeeanﬂM)%ﬁjai slowy followed by ethyl acetate (20m ). The
organic |l ayers were separed and after evaporation of the solvent the title
conpound was obtained 1.1g as a tan colored solid. Analytical: nmass spec.

(m+ H) Interavediatey@® H DVSO d6 400MHz: 7.48 (m 3H), 7.25 (m 2H), 7.08
(t, 2H), ’-H}l 4.29 (d 1 H. 368 (s, 1H, 319
(dd, 1 H)3E d rophe -2.4. 58 (m 1 H), 2.53
(m 1 H H, 2.10 (d, 1 H), 1.98 (s, 3H), 1.92

i o) | A% oﬁ.&gg of ml_grmedlatez a% Es'é%eé)o‘.%? tert bty Cathy o (FERIE, 510 T aag 72

5- Di chl or eqberntyaisa tto\d mirBddm( gtirfiigueohapd endér) Fedugddppresslire gt (<30 .°6- ghdhtpeln o- 2H-
pvnol - 2-0 t T e T added and
t he sol ut Ptgn%m@qﬂ “% %Edgét R‘Jllje?; grrﬂ?eg C’&Q?ezngr ag%ln f’ﬁ %é g%’g%erqn% o%\ﬁ@r "he
reaction mdeﬂu(@ﬁdmdea/mroat@dodrm\e&wde in lathanmiézwdefemcﬁt@ldozarwlovan 10EM (30
m) and sbowhy »ﬁ%@%ﬁd%& uﬁ%r%“@%éﬁs mﬁmé%é%fn thBVH gé‘agﬁe $Plod '°%” The

previ ously cool e organi ¢ phase wa se ar and t basi c

aqueous soixiwe owasyatirred foraan eddigpnah 19@@ M altrtcb—f’ lone VW) @@tQ’G"Z@H@hWB%

phases ( Whfdletd RImBdfe Q&%@%&‘&ﬁe@tvﬁ@\ 1D H\C@‘E‘PB@J rtnf? t&b";ﬂi B@ﬁs%ﬁ!@'%&@éﬁlﬁ nd
(0.17 g) as .a yellow oil, which was purif by flash chronat ograph

then DCM MBEMPREHTEbelow 25 L. 3)Th9<5mxt5fwstthen £PAqeBtralg iR e dSPm At ?ﬂg)’-gas a

whi t e sol i¥l°c under reduced pressure. After adding water (350mL) the mixture was re-concentrated
to ca. 350mL under reduced pressure. 350 ml of concentrated HCI was added maintaining
the temperature below 35 °C. The mixture was heated to 58-63 °C over ca. 30 min and
stirred for an additional 30-45 min, and then heated to refiux over 30-45 min and stirred for
1-1.5 h at 100~106 °C. When the desthoxycarbonylation is complete, the mixture was

(- cooled to ca. 60 °C over ca. 30 min. and THF (80ml) was added at 57-60 °C until the

mixture becomes a clear solution. After cooling to 51-53 °C over ca.15 min and seeds of
the titte compound was added. The mixture was stirred at 51-53 °C for ca. 50 min and then
cooled to 20 °C over and stirred at 20 °C overnight.  The resulting slurry was filtered and the
filter cakke was washed with water {85 mi). After drying the wet cake under vacuum for 4-6 h
at ca. 50 °C the title compound (54 g) was obiained 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, NH,); 7.47 {t, 1
H), 7.34 (m, 2H); 7.15(d, 2 H), 7.11 (m, 2 H); 4.42 (s, 2 H); 3.84 (s, 2 H); 3.25 (m, Z H);
3.11{m, 2 H); 2.90 (m, 2 H); 1.91 (m, 2 H).
MS (ES/+): m/z = 437, 435 [M + 1"

intenme diate 68
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T.l1.c.: DCM MeOH 9:1, RfF=0.15 (detection with ninhydrine). NVMR (CDClI3): S
(ppm 7.34 (dd, 2H); 7.23 (t, 1H); 6.99 (t, 2H); 6.97 (m 2H); 68 (t, 1H;
4.46 is, 2H); 3.75 (dd, 2H); 2.89 (t, 4H); 2.53 (m 2H); 2.23 ( @H)ZG[WB
(ES/+): mz=419 [M+rH'. Method B A mi xture of NalO4 (15 Kg) in 108L of
water was stirred overnight and then was filtered. Internediate 29 (15Kg)

I s char ged wo 2008@4966ACt Or, then, THE (75L.), water (22. pki/epat@antszis 04
(0.001 eq, 10.35g) were added. The mixture was heated at 40 C, and stirred
for 30 mn and then the sol utlon of Nat 04 (15Kg) in water (108 L) was added
dropwi se dul3.9¢ orephenyhmet fi-{ dvfiuorephen RArIG -Athydroxvtdren 60L of
H20 are a(ﬂ@ﬁ‘cﬁ)ﬂld mv by the addltlon of 90L of CH2Cl12. The m xture was
stirred overnight. The phases are separated. Then 0.255Kg of functionalized
silica gel (Thiol-3) were added and the m xture was stirred for 2hr under
reflux. Once the mxture is cooled down to r.t. Then the solution is
filtrated sddiwh Yaol?dhyéﬁtﬁl”(?m YW s ddded tc( B@ﬁrféd sohdioh fwmienlnbaiétemqb@d g)W th

45L of CHzQl 2. t he organ Wer.e c ted and transfer cl ean
feact or a0 Bt SRIORRELA DT RSAGE: gt SFITE O S HBRIO 1 FBINRP | he

reacti on wadleditgar ‘Q'.Uaihd/ theh Wate?q10! mﬂ.ﬁi WaNglo&ﬂ}daddEEAvéBm_mlleodM&éi kEéblrQ:ﬂ e

tion. Th t OC fo th TEA (30L
P e and R rEaR BLPO hefaelth s 408 s cndy siiefor 15 Bapah sedneraite
noni t or ed tvérasotln@. botdtyeride (266hag ) wasc ddded. rihet mixtrevavas ctodceidr #& H GCooPCM

were buccdaupdrafyd., Sumtefonyic iz rts 2R bofel HomEkte hded g Wi s ( 751
sol uti on otirrsiiifergd hNat@ebmdempetdiice. Tingi mitdarenwag) acitifed aith SNaQIrte pheF owar®DC,
until pH o ?reﬁsf&:%jf h'?ﬂ ﬁ;ﬁ cé%(‘i:% é%@%d@@&’ me‘qh@%ﬁ&‘éswésab’%rrngh

extracted Wlt organi c Iayers were was

wat er ( 15[NaOH (&5 wok) ’@dl 18+ ghR p&ani%gs@r wﬁa§ewﬁ@é g dheagvagherewithy 42 odm (400

mHg, 27C)oftb9n@0trh@6fbahl?:n@%e wad %Qllaaen’ll\@t%d uﬁ&l&eréducsb Prexlifaltd RAvé 8n BANSHAL T at ed
to 60L under vacuum at 55C and then cooled dowmn to 10C. Seeds arée added and

2.25L of Jeihdragetats 8k dnliryptedded fRe the paigfuee was awraqeatﬂatewé#w feucedrhe

solid is forbdstietd died B4 giontile\@nibRn asaﬂeﬁ@hu@d@lrd vacuum to obt al n
8. 358Kg of the title conpound. NWR ( DI\/BO)

ppm (dd, SH)NMR M 8 (PrsNy7 4% S b i, :e(lz ouw:;mm ﬁtys Dl O-
2. 75- 2. 60 Hppraden, #H);, 4.27 b, @il 870(br2s:)1, H)Y 398 (dedrd KiN2.7DHn, 4ERARPS €m22
1-f(3,5- nghbngph%ytxmrhyi H)Qd44641 f).uor ophenyl ) - 4- pi peri di nvl | -1. 5-di hvd

ro-2h PYRhSYESHS TR VENRSE) RIL9F.

7.35

Intermediate 69

1-[(3.5-dichlorophenylimethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-4-
hydroxy-2-pyrrolidinone

Intermediate 68 (2.01g,) was placed into a flask equipped with a stir bar, temperature probe,
and condenser. Then water {(10ml) and a 37% formaldehyde solution. (0.74ml) were added
and stired at room temperature for about 5 minutes. 88% formic acid ( 12 ml) was added
stowly 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 soivent the title compound was obtained 1.1g as a tan colored solid.

Analytical: mass spec. (n+ 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), 2.82 (t, 1H), 2.73 (d, tH), 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 {1,
1H), 1.69 (t, 1H).
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To a suspension of exanple 1 (15 ng) in dry Et20 (0.5 nL) at O0C, hydrogen
chloride (1M solution in Et20 - 39 L) was added dropwi se, the resulting
thi ck suspension was stirred at OC for 15 minutes, then solvent was
evaporated under a Nitrogen flux and the solid residue was tri @Z2ur Bt n
pentane (3 x I nmL) to obtain the title conpound (16 ng) as a white solid.
NMR (de- zm@ré@ﬁm 8. 52 (bs, 2H); 7.52 (t, | H; 7.42rkfbesabd: 7.2 -
716(m 3.97 (s, 2H); 3.12 - 3.0 (m 4H); 2.78 (d, 2H);
2.3 (m 2H) \%S3 (ES/+) rn/z=419 [MHCI +H'. Exanple 3

1-f(3.5-D chl orophenvl ) net hvl | - 3-f 4- (4-fl uor ophenyl ) - 1- net hyl - 4- pi peri di nvl |
-1.5- dihydro-2Hpvrrol -2-one Method A To a solution of exanple 1 (16.1 g)
in CH3CN Ez@fpdd 37% wt formal dehyde in water (6.5 nL) was added, the

resul ti ng1 mmn hehihmeth ﬂh-ﬂ-(ﬁ-ﬂd‘o@éggﬂeﬁyﬂﬁgﬂh&ﬁdﬂ\@ﬂ,SM%%) 3 (12.2
g) was ad g T LLONwW Se (exot herm c reaction observed). reaction
m xture —~<t dat r.t. for 1 h, then it was quenched wi th aqueous 5%
sodi um hﬁ-ﬁ%& carbonate solution (40 nm), CH3CN was evaporated and the

residue was diluted wth further aqueous 5% sodi um hydrogen car bonat e

sol ution g&%emla@@atoqagzgymmmm w@@d Mded esndztﬂ@smbﬁon \Wm%d‘deﬂfsb@t f
organi ¢ phases were drie vac ve a,crude e foam
T Ly ool it ohyias
af y to 8q gaium 0
8:2). Thetltl ound 12.7 S ained as a white solid. T I.
Do e Gy SSUTBOR etiah oqblns e e AT Ryee Rk seeperedinddhg pprr)
7 35 (dd, pask: ,aqﬂe&ﬁ $dutioh Whls exXfra@®d(With BEM (4. /46); (e collslted Grgihid fiased H)
£ 90,05 |l o el e e e e 1 oo 2
fﬂol) Utlt(:)n @mi:prvmsl;:![mfedmyﬂéﬂ) clobmatbgciphy (DOBY :ImnéJCl(MiMeIﬁl-zfgmn@gﬁ%m?_cﬁ)]m (1.86
. at s grature | ower an : e
resul ting solﬂ%%ﬁ;évm(%%a%ggggte -5 Cfor 10 mnutes and a sol ution
of i tnt er midicaEMEBleCH ©: 1gﬁﬁ0m5ddethftmndvi’étmmﬂw)0 m).was sl IQV\A y addedt )
mai nt ai ni 1 n,ywas then
stirred awﬁvﬁﬁ%‘%‘gnﬁgb %g #é‘%@?‘gtﬁu‘?ﬁ;“ %Sggt%ﬁﬁulgtéefsm éﬁéé &slmﬁr ed at
room t empeAbas.RHY; UABI(Hd, b8 & 4Hbr 2.8B dut 2Rn22adnt2nal 1.0 hour.. The
reaction WRSEWHNGRAEN 9 M+H]"

Method B

A mixture of NalO4 ( 15 Kg) in 108L of water was stirred overnight and then was filtered.
Intermediate 29 (15Kg) is charged in the reactor, then, THF (75L.), water (22.5L) and
K:0s0, (0.001 eq, 10.35g) were added. The mixture was heated at 40 °C | and stirred for
( 30 min and then the soiution of NalO, (15Kg) in water (108 L) was added dropwise during
5hrs. The reaction was cooled down at r.t.and then 60L of HO are added follow by the
addition of 90L of CH;Cl,. The mixture was stirred ovemight.
The phases are separated. Then 0.255Kg of functionalized silica gel (Thiol-3) were added
and the mixiure was stirred for Zhr 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.
Alt the organics were collected and transfer to a clean reactor and concenirated 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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with water (20 m). The m xture was settled and separated. To the

di chl oronet hane | ayer was added 25% pot assi um car bonat e aqueous sol uti on.
The m xture was stirred for 30 mnutes and then settled and seppvntggUThe
organi ¢ phase wa s concentrated to dryness to afford the title corrp M
an oil (1.5 - 1.79, 1HNWRR 7.31-7.20 (m 2H), 7.16 (s, 1H), 6.93-6.89 (m

4H), 6.71 (o 2ebkhaosth- 39 (s, 2H), 3.71 (s, 2H), 2.52-2.28ctRproddiara. 21 (s,
3H). 66 M5 Mrl 433 Exanple 4

14( 3. 5- Di chl met hyl ] - 3-[ 4- hen
it aertene BB e R usdeetial g S PP oA B e SRR 19 1RECT A
suspensi orolfioresibil &y. NaCHOwas aided) nekintaibindGhé 28perhtule ladlovd Cp°C wahkibgHen

hlorid I t ' ni. dded d ] t he. ti
Fhi ok susrel orfMensees s doaeral T8 FpeBpRe Pt Menexiaqahih Filhe "2
Ni t rogen 44311)5 phe cembimed ofgmichlayers were washdzdwamhmien/m 5lh), tHe20l¢ctedkorgBilc nL.) and

For "15oh W bete Korclctied unliiXholilh 2400 AmrACYcito edtodnd Broms AT yak

(dr DVBO) : aﬂdcécp pije Solgtion(id pomehgratea 1501 lrgler ladu)xrn 4t 556C @Bd then ldpoled degn ( dd,

2H); 7.16 ( 3 3 (m
oN): 3.04 ‘% ge- %H%ds %"’]%ddfgc?&a@zfﬁ%f%é‘g@%a@d %réli"%ez g "%' resé(‘%?at 2.13
(bt, 2H). ONSH(QESIW)'? S@Ffdzlﬁﬂt?rqdwmlpu\—l]ﬁ the gueanpl €00 wRAeI ARERBHID(OR Obmm

2005/ 0496 BT LFREUAY idena

141- (3. 5- Di chl Or ophénviJe - 3-f4-(4-fluorophenvi)-4-piperidinvll-1,5-dihv
dro- 2H pWNNMRKDESOY (pﬁhal?m'lﬁnmm(tl tide 7.35) ppir-@id( RHRB 7ra8)ppivafd, SH) elchia gpm

i nt er medi 3¢ oHy13. 4P phh%s, PH) anes-LIse pphi 48 IBS path WEBH)! £.95 bbih (mabHPOC for |
h. (After this time the mxture was cooled to r.t. and concentrated in vacuo.
The crude fhus. obtained was diluted with DCM and poured into an aqueous 2M
sodi um hy%ggﬂ%g sol ution preV| ously cool ed to 0C. .The organl c layer was
separ at ed JrltdPrDighlorophenyline ddAdiugrephenyl)A-piperidinvijit fdibvdiecdHi e whi ch
was purlflmhgﬂgmmmmgra hy (DCM then DOM MeCH from 95:5 to 8 2)
to give t e 4 sgdpensionpd exaimplé . 154ng)) inaby &t2(Q.8 nild atn0°d.. nydmgen[o@l\#ldea-l 9:

725,30 (s BR e T WS YA S Be Lad
?688 |(_igjd, sﬂiir&c‘; at30e6fof diil ,miﬂx}t&s tRerPgoiemt waslpyapdr&ad (inger 2H)itro@er2ffux(and tBsH) '1.56
, 3H).

\VBid Baltd wallthiriesh thMahlana (3 x 1 mL) to obtain the title compound (16 mg) as
a white solid.

NMR (de-DMSO): 8 (ppm) 8.52 (bs, 2H); 7.52 (t, 1H); 7.42 (dd, 2H); 7.2 - 7.16 (m, 5H);
4.51 (s, 2H); 3.97 (s, 2H); 3.12 — 3.0 (m, 4H); 2.78 (d, 2H); 2.3 (m, 2H).

MS (ESH): miz=419 [M-HCIHJ".

{ Example 3
1-[{3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-

dihydro-2H-pyrroi-2-one
Method A

To a solution of example 1 (16.1 g) in CH3CN (200 mL) 37% wt formaldehyde in water
(6.5 mi) was added, the resuiting mixture was stimed 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 agqueous 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 6 14(1 S)-1-(3-Chloro-|

- napht hal enyl ) et hvl | - 344- (4-f | uorophenvi)-4-piperidinvll-1,5-

di hvdr o- 2H pvrrol - 2-one TFA (4 nL) was added to internediate 52 Z(bfiB&0p)
and the mxture was allowed to stir at r.t. for 20 mnutes. TFA was
evaporated and TFA (2 m -) was added. The m xture was stirred at 60C for

1.15 h. Af twep 280840680 M8 the m xture was cooled to r.t. apdrpapgenthated in
vacuo. The crude thus obtained was diluted with DCM and poured into an

aqueous 2M sodi um_hydroxi de sol uti on previously cooled to OC. The organic

| ayer was Féashatbht BEM 4 then %@"“ﬂ?@'éd’%gaédﬁ@@it% Hide compouad §12.5 9yvge a

resi due V\mb{a‘]-.éaeagmltéédhﬂ_ by flash chromatography (DCM then DCM MeOH from

95:5 to 2) to e_the 'tlec ound (00 ) as a white foam NWR

(CDCl 3) : §@&5W@@5 ' ‘lq)‘” @%E“C(“d”'thl""ﬁ)y ffgw (d, 1 H; 7.51 (t, 1 H);

7.48 (d, NM&(CD@E}BS ég;srﬁ)?éstzBd 21A); 31425(ﬁ|d1H£2¢4§)8 (t72r®)26(96 (mZhI)i; 66’6'5(& iy, 1 H;

609(q 1%9)( % I—|\)3 HS) .85 (b ;268(bd
2.6% -%H)H? Gid‘éi""() 02?1)25 limeﬁﬁ)(%}z BPHvs (Es/ +) rﬂz =449 [ M+H '

Exarrpl e 7MS (r—:s;+) m/z=433 [M+H]".

14( 3- Chl or o- 1- napht hal envl ) met hyl | - 344( 4-f | uor ophenvl ) - 4-pi peridinvl|-1.5-di

hvdro- 2HMgthedB 2-one TFA (10 nl) was added to internediate 53 (210 ng) at

0OC and the mi xture was allowed to stir at OC for 15 m nutes. TFA was

evapor at ed’hiomgll tilendea@l&d ralpavas t addedaipha tdoeled osdlion ajapprokimaiely I576) maf Xt ur e

ti h EB
tos St Sl i AL S (BEPTDS T Y TR, i
vacuo. Thdemperdre lower diwraf 116d Thasemltirut soditiap Masmdeaﬁcarqwd rr&dCifat 60an
agyeous 2. n%MutﬁQ%&'%‘&Xﬂ&ﬂﬁ:‘f Hatté g8 &?6 %Y'upﬁ'i%%roﬁ%%a‘ﬁg 4@ ?las J&ﬂ organi ¢
ate ried on so

| ayer was separ lum s concentrat UO to

gi ve a redidded W@nlnaaéh¢>éﬁmnqr@f@reblpmréfﬁm @hFortae dg$tatmyscﬂtélpntwa§nthemw

then DCMgiREX aha qmr%d&ot fa,oZp1§9aer5tgmg|nvgoi:quhmb§eareomaﬁtmeé b0odr) as a
white solid. T. 1 DCM Me detection with nlnh¥]dr|ne
, 1H);

NMR ( CDCl §mpgat(_xﬁepmtll yozgplet? fogL @bouyawqdcbtpnallm oy ffL{\e(raactlgﬁ)Nas ueny
7.38 (t, Jdthwatdr (38 nﬁlﬁd‘ heZHTB(ture7 w%sétﬂed and sep@reﬂ@d (To, thé U)chloﬁ)nﬁi-;‘ih%& !aybl‘ 1)
ﬁ/SQ(ZE(S? ) w% Qd%gg%Sg[/wpﬁasslﬂm é?é‘?%‘r"'f? %qrneous'_%blutz jon. %’hg rmdurel_gvés stlrred fgr

4- (f 3- f 4- (Minktes andibarsettied apd pepardiedVThe dtganiopizast-wh ivchcentiated to dryness

H-pvrrol - 3o ke Ehe hd BmpBRR 50 3h B85 37 P! EhNMR: 7.31-7.20 (m, 2H), 7.16 (s,
1H), 6.93-6.88 (m, 4H), 6.71 (s, 1H), 4.39 (s, 2H), 3.71 (s, 2H), 2.52-2.28 (br, m), 2.21 (s,
3H). 66

MS: M+1 433

_ Example 4
( 1-[(3.5-Dichlorophenylimethyll-3-[4-(4-flucrophenyl)-1-methyl-4-piperidinylj-1,5-

dihydro-2H-pyrrol-2-one hydrochloride
To a suspension of example 3 (10.7 g) in dry Et20 (200 mL) at 0°C, hydrogen chloride

{1M sclution 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 atr.t. for 14 h. The title compound (11.2 g) was obtained as a white solid.
NMR (ds-DMSO): 5 {(ppm) 8.97 (b, 1H); 7.51 (bs, 1H); 7.40 (s, 1H); 7.36 (dd, 2H); 7.16 (4,
2H); 7.15 (1, 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/+): miz=433 [M-HCiH+H]".

Example 5
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TFA (12 m-) was added to internediate 54 (120 ng) at OC and the m xture was
allowed to stir at OC for 15 m nutes. TFA was evaporated and then added
again to reach the original volume. The mxture was stirred at $QGRogpl. 5
h. After this time the mxture was cooled to r.t. and concentrated in
vacuo. The crude thus obtained was diluted with DCM and poured into an
aqueous 2. Skb3edioysed1ydr oxi de sol uti on previously cool edcirgpdfesn12712€ Or gani c
| ayer was separated, dried on sodium sul phate and concentrated in vacuo to
gi ve a residue WhICh was purlfled by flash chromatography (elution: DCM

t hen DCMIndd8iSiDiehiompheny 4-(Aifluoropheny]) +d-pipexidinwii+icb-dihpdnoe?

whi t e sol ip§rrolF2ione (ChditEnbiibimerd) Rf = 0. 06 (detection wi th ninhydrine).

NI\/R (CDCI 3FA (6.8(mipWastadisd EcslntémidhlatGBS‘Da) 41$ g) Zlanld)the ﬁl)&@re(\ﬂhs allowdd to/kstib (t((j 1
; . 55 o 6.67 (s,

A 96 Eg" éﬁa?“‘ r@“’éﬁ %'l?s“”"‘%ljf\?@ ’“2‘7‘5 w3 b°r?1b'e Béﬂt"a‘ﬁgo’” V8CU%7 " (hm

2H) M5 ( BHBE-tyuderthzs obtdiféd wivisHiluted vilthalD@Mear@ ngui'ed mto an aqueous 2M sodium

1-(3.5-D i, 3 4.1 o | '

i -1, 5 g8 Jalaa elbay Sebead i, LS el sk Bebalodthen vas,

i nt er medi aiied 3nd( corgeglyatpt FHRa¢uRO tor giye amdemeerwmca‘l mias) pardied uby f'lad! raoxi de

4% wt sol yt| ' t Syt t r.t.

for 'L " dnireuleant oM tnch BOMMROH R ex 21§ il WRURLURREG, {1

br owni sh K@ﬁﬁgma‘m%ﬁgﬁm was stirred at r.t. for 14 h. After this tine it

was di | ut eg MgdRbe o @r;q_@ggr(a&g@(gn wihidhi§a@td). The organic layer was dried

and concentrated 1 n vacuo. The residue was UI’Ierd by flash chromat ography

( CH AcOEt NMR (RI3ctg): HPPW):?)?'TM 2k 7127 oy 1K S -Qf ©@n2H) 5. %XF@HMOTZ (svihl);

2005/ 0496%040F19T4@Pa@9§@1m77§ saféa@ 3¥; ﬁwﬁcm 2824m, SB£57 G ) 156

ni nhydrine) and were colleécted to give an

I nt er medi é@-e'*‘t)o 4 g) to Wmch TFA (0 8 n1 ) was added and the m xture was
al | owed t uSIES/H+RIN/AA83 fM+H]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 sodi um hydroxi de sol uti on previously
cool ed t o H¥am ]31@ organi c Iayer was separat ed then was dried and

concent r at;ee to g ;

chr omat ogrg

conpound Sk ] =S h 9 det ecti on
with ni nhy@AREL W - 2’%[“97“"3373["??‘?"? ﬂ§’ a7 06
(d, 2H); ) 106 PO miitgs, TEAMAL syapbrmd an8 TFB. (2gL)Lwps a8d@8 Thedmixtut) was. 60

(dd, 1 ’stuged9 gi 64)% fo4|‘T|?1’5 h?#\ﬁ%r (Hﬂ tlraé_qhe rﬁ]xl%?e \(vgé cgg—gd tojr.t.566nd cgoqt';enwéped in

vacuo. The crude thus obtained was diluted with DCM and poured into an aqueous 2M

sodium hydroxide solution previcusly cooled to 0°C. The organic layer was separated

then was dried and concentrated in vacuo to give a residue which was purified by flash
( chromatography (DCM, then DCM/MeOH from 95:5 to 8:2) to give the tifle compound

(0.048 g) as a white foam.

NMR (CDCl,): & (ppm} 7.89 (d, 1H); 7.82 (d, 1H); 7.77 (d, 1H); 7.51 (t, 1H); 7.48 (d, 1H);

7.37 (td, 1H); 7.34 (dd, 2H); 7.02 (t, 2H); 6.59 (s, 1H); 6.09 (q, 1H); 3.8 (dd, 1H); 3.06 (dd,

1H); 3.05-2.85 (bm, 4H); 2.6 8 (bd, 1H}); 2.6 (bd, 1H); 2.24 (bm, 2H); 1.69 (d, 3H).

MS (ES/+): m/z=449 [M+H]".

Example 7
1-]{3-Chloro-1-naphthalenyl)methyli-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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M5 (ES/+): mz=433 [M+tH'. Exanple 10 14(1 R)-143-Chl oro-| -naphthal enyl)et
hul | - 3-f4-(4-fl uorophenvl)-4-piperidinvll-1,5- di hydro-2|—|—pvrro£ 2Fone To a
suspension of internediate 32 (0.32 g) in THE (16 m-) and wate 7¢4B

osm um tetraoxide 4% w solution in water (1 nL) was added. The mxture was
stirred at r.t. for 45 mnutes, then NalO4 (0.5 g) was added portion w se

and the refd ipdodbopt ure was stirred at r.t. for | h. Aéf/Epr0bdningrhine it
was diluted with water and extracted with AcOEt. The organi c layer was

d d d h i d £l
chr ot og P2 § CHAAL EetenY8Rgr ek T8 pRR oMb B sl 1P R 76 and
Rf =0. 63 (a@lit/péo-tmtm dh, aqlespes 2.5 sadiuim midrdxjder sohelonaprevituetyhcdrded fwgdNS

(0068 g) 98 S O Hop SR EYSEHEFUF i K@ ol bttt dled A AREE £

stir at 6®Def ar regidue whicler wai purifiedebyt Hlashm chrematography o(eluti@d DEM; . then and

concentr at AR 8 and
pour ed |ntljg''clkgtllpt'ﬁétjqueougs%—Mg (?Hﬂ%q]\.tﬂélﬁex_@d@_r@%ﬁur iFon péew ous y&cg)g:wed to OC
The or gaﬂ'kﬁ Iwewmﬁtoéddﬂh@ﬁnmtb niphyérineand concentrated in vacuo to
gi ve the t T P(;\@ 2,

Rf =0. 77 ( ete Pgﬂmqmﬂ)n?nh@dm%] LA \m?rp?eh{ @PWH) Thgﬁt 1H %%)B

14143. 5- Difeid @ﬂo&ﬂ)eﬁ\ﬂfi)(dt A1 6.89 1f42('|)1 G846 dphich9? Y, 2Hyed A9 I(bst-2h)p28% di nvi | -
1.5- dihy Enantioner 1) To a solution of exanple 5
(0. 2419) gﬁ'ﬂéﬁgmﬁgﬂ% ﬁnogg%g\t faéo]-prral dehyde in water (0.130 nL) was added.
The resul tN®EHK 35\@&*@1‘1 rred at r.t. for 15 mnutes then 76 2 7 FEB
2007 WO 2005/ 049600 PCT/ EP2004/ 012772 NaBH(QAc) 3 (0.235 g) was added. The
reaction mxture was stirred at r.t. for 1 h, then it was quenched wth

wat er , Clwevaporat ed and the resi due was di | ut ed with water and
extracted ' 3 : gppd rated in

vacuo togghth@necmnmm vvas purlfled by flash chromat ography (DCM then

DCM MeCH f whi

ol d. 1. 117 012 il ek At bitnil el Ty P SR e nbafre il iBied 71 €
(ES/+): mite stmqt Q°fnfef 15 nﬂn@m@ EF&z.rang\@porated and then added agam to reach the
S)-1-(3- C’b'n?ih@l Jomﬂ?eoitﬁétﬁt.ﬁmé Wi Jstweh -aed {oflﬁd w&ept}ﬁéwrhé the rﬁ&tuttytvaé

pi peridinvl vdr o- yrrol -2-one solution of exanple 6 (0.025
g) in CH3CRPleg tqﬁt. )an@?@menfrggﬁﬂqw daeHpd &he ﬁrugattlys obtained was diluted with DCM

and poured into an aqueous 2.5M sodium hydroxide solution previously cooled to 0°C.

The organic layer was separated, dried on scdium sulphate and concentrated in vacuo to
give a residue which was purified by flash chromatography (elution: DCM, then
DCM/MeOH from 9:1 to 7:3) to give the title compound (70 mg) as a white solid.

T.l.c.: DCM/MeOH 8:2, Rf = 0.06 (detection with ninhydrine).

NMR (CDClL,): & (ppm) 8.18 (s, 1H); 8.02 (d, 1H); 7.89 (d, 1H); 7.6 (td, 1H); 7.55 (id, 1H),
7.41 (s, 1H); 7.33 {dd, 2H); 6.99 (td, 2H); 6.67 (s, 1H); 4.96 (s, 2H); 3.64 (bs, 2H); 2.92
{bm, 4H); 2.59 (bm, 2H); 2.27 (bm, 2H).

MS (ES/+): miz = 426 [M+H]".

Example 9
1{1-(3,5-Dichlorophenyl)ethyi]-3-[4-(4-fluorophenyi)-4-piperidinyi]-1.5-dihydro-2H-
pyrroi-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 AcCOEL 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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(0.013 mM-) was added. The resulting m xture was stirred at r.t. for 15

m nutes then NaBH(OAc)3 (0.024 g) was added. The reaction m xture was
stirred at r.t. for 2 h, then it was quenched with water, C%J 20
evaporated and the residue was diluted with water and extracte th %CM
The col |l ected organi c phases were washed with an aqueous std NaHCCB

sol ution, dvéeessopescentrated in vacuo to give a crude pbakresopuri fied by
flash chromat ography (DCM then DCM MeOH from98:2 to 9:1) to give the

titl white f
et ooty oRinSr (SibepORs Bl ey WhB o arady s Ms 8 aiarpsd yr
1|'|) 7. 77 weth collbbted o Gite &h jntdriediafé. (4)74 gyito viHih TFA @B ﬂlLB@aﬁ atideditnd tHe 04 (t,

(o 61 " g w6 s pleg g ' oRpdc s i o iy e Badhayto g™ ™

(ES/ +) : mard 463cehiviieRl 'in vadboaiipe erudd thus obta:ned was diluted with DCM and poured

}ﬁéfhﬁl erg? 68?%@'% ?ﬁn%dyﬂ'@%'%éﬁﬁ pvr r‘%%‘hjcg{ @p&e&%} 509' he ond3 e exanpl e

7 (50 ny) layar @& Spparatedithen @a@/dnedf amdrebriehlyatediim vagiceto e ezesnduel whiclwas

added. Thgvaé%zji;héd Wﬂé@h’%&‘ﬁ%}*@%@tﬁ BéRdmh Solmddt rbfh 8.5 S?I) th&{?e

NaBH( CAc) was a eaction mxture was stirre
1.5 h, th@r&ﬁmwﬁa(ﬁeﬂﬁémawwh“mam CH3CN was evaporated and the

resi due d'ddlUilﬁQoWéh Fae_ég(g @ﬁ%ﬁgﬁ with Phrirladeyof NaHCOB and extracted with

for

DCM (2 x 10 m.); the organic ers were dried, ' concentrated in vacuo to
give a cr DR {GREN ORI 7 i (é@i  5-RZ 4. Bk 6108t {Eg2b Ryp4((beh); 6. 7ﬁ‘(én”lb(’ll\/! MeCOH
from 95 55t 0 [ | S4TRA, edid.
T.l(.c 54@]@ 1@)0)3313%&, ﬁoégg(ﬁdlﬁc%u on v“b“?héﬁ?n‘ﬂ?’éﬁ??e@ M%? 7 FEB 2007

WO 2005/ 049651 PCT/ EP2004/012772 NNR (CDCI3): S (ppn) 7.88 (d, 1H); 7.76
(d, 1H) MQ?QWWH%SW@ 7.36 (tt, 1H); 7.33 (dd, 21-1); 7.23
(d, 6 (t, 2H) 8 (s 1 H; 4.91 (s, 2H); 3.62 (s, 2H); 2.56 (bt,
4H) ; 236(bt 4H); 2.22 (s, 3H). M5 (ES/+): mz=449 [M+H'. Fol |l owi ng t he
sane procmumldmscri bed for exanple 13, exanple 14, 15 and 16 were

obt ai ned. 1k i erldm 1}-1,5-

1-11- (3, 54 ] p'%n_\é _ uor ophenv -4-pi peri fll n\9/I
[-1,5- dik 2EET i e
(0.10 g)., 4 %QA 865100 ENFIPTR nf) ??3%*# iy "‘U%W

85: 15, Rf i@’ag)a(iqéf/ae\g&qo@ﬁowquter (ﬁ, el Wategdded. The mixture was stlrred atr.t. for 45
minutes, then NalQ, {0.5 g) was added portion wise and the reaction mixture was stirred

at r.t. for 1 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 Rf=0.78 and Rf=0.63
(CH/ACOEt 1:1, detection with ninhydrine) and both having MS (ES/+): m/z=589 [M+Na]"
| were collected to give a mixture of intermediates (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
cocled to r.t. and concentrated in vacuo. The crude thus obtained was diluted with DCM
and poured into an aqueous 2M sodium hydroxide solution previcusly 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..c.: DCM/MeOH 8:2, Rf=0.77 {detection with ninhydrine).

Example 11
1-1-(3,5-Dichlorophenylethyl]-3-[4-{4-flucrophenyl)-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 stired at r.t. for 15 minutes then

76



NVR (CDC13): 5 (ppm 7.39 (dd, 2H); 7.28 (m 1H); 7.08 - 7.06 (m 4H); 6.82
(bs, 1H); 5.36 (g, 1H); 3.89 - 3.62 (dd, 2H); 3.3 - 2.2 (bm 85!)' 2. 65 (s,
31-1): 1.53 (d,3H). M5 (ES/+): mz=447 [MH'. Exanple 15 1-1( 27 FEB 7007

R) - 143- Chl or 0- 1- napht hal enyl | et hvl | - 3-f 4(4-f | uor ophenvl ) - 1- net hyl - 4-

pi peridinvll-1,5-di hvdro-2Hpvrrol -2-one Starting from exanple 10 (0. 050

g), 0.024 gu@ioot/besdol t1 € conpound were obtained. T.I.cpcr/Eeidbiact85: 15,
Rf=0.6 (detection with ninhydrine). M5 (ES/+): m z=463 [ MtH]' Exanple 16

i pur ol - Rt SAERIGP3E &l vasmrnl; The BB o ek i A7 ok Bt o

(0. ﬁ49dg_) ,w&.cma?cr@c}mm?mrx CHIEN avzspvaporated rand did @isided was diluted witID@MewE% 8:2
t t % . -+ 0. . ' . t ' | .

(oot 3y e gafigerdt iy QN cofligied prSephy BG4 yRfe Shdd BAINEEG iVeiy  )

(d, 1H); t3gB8 a audeipt was parified by2idsh dbronatégrapiyHDCM,. 88n DEM/BEPH g5 (m

2H); 2.8- L - ) ] .

1!_011- (3, 5%B%cﬁgggé%ﬁ%%wﬁwj7?@8%?%81@%3?? 1- net hyl - 4- pi peridi nvl | -

1. 5- di hydrle.DEMMeOH 8521% 084 (detetion wille pohydrineEnant i omer 1) 78 27FEB2001

WO 2005/ 0 £33 12772 Hydrogen chloride (1 Msolution in Et20 -
0.43 m-)zﬁwg alggy toPﬁwélgjl'ution of exanple 11 (0.176 g) in dry Et20 (4
m-) previously cooled to OC under a Nitrogen atnosphere. The m xture was
stirred at Fﬁflé)‘i 15 m nutes, then it was concentrated in vacuo. The residue
wastrituﬁgﬂﬁ 3 X W_ tg give t eti'tle %oound(0.180 g)
as a whit PR RAS phihalenyliethyll 3 J4-(34) epyyiapethvidy - 7 51 - 7. 46
(m 1H): Rigeridimd]-1.5:dihvdvo-2b-pyrcol-2-on8 - 7. 2 - 7.1 (m 4H): 5.11 (m 1H):
4.14 - 3.74 (dd, 2H); 3.3 - 2.13 (bm 8H); 2.77 (d, 3H); 1.52 (d, 3H. M
(ES/ +) : o d48lufiont biGxerple 6 (ER251d)an THICN (2 k) 3733w Chintaldehlyde in water

- napht hal vl 4 i)-l. - | .
pi per | di ngpph%@dﬁv%%@%ﬁ%%%%%h‘yﬁ S o B g dPogimytes el ge (1
M sol ut i orNaBi(@A0)(0.0Z87g) Was/eeddted d el raagtion mibture vas sifred Ak 2118 therit 024 g)
in dry Et Z0s(qheRhkd Rith Wal SEH3 G0 Na LvhSoriifed W &e Rsiiit WA RIMNES FRSRARFE- The

and extracted with DCM. The collected organic phases were washed with an aqueous std

NaHCO3 solution, 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
(0.022 g) as a white foam.
T.l.c.: DCM/MeOH 9:1, Rf=0.6 {detection with ninhydrine).
NMR (CDCly): 8 (ppm) 7.85 (d, 1H); 7.82 {d, 1H); 7.77 (d, tH); 7.51 (1, 1H); 7.47 (d, 1H);
7.40-7.32 (m, 3H), 7.04 {t, 2H); 6.67 (bs, 1H); 6.08 (q, 1H); 3.82 (d, 1H); 3.09 (d, 1H);
3.00-2.55 (bm, 6H); 2.52 (bs, 3H); 2.0-1.8 (bm, 2H); 2.24 (bm, 2H); 1.69 (d, 3H).

{ MS (ES/+): m/z=463 [M+H]".

Example 13
1-{{3-Chloro-i-naphthalenylimethyl]-3-[4-{4-fluorophenyl}-1-methyi-4-piperidinyli-
1.5-dihydro-2 ol-2-one

To a solttion 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, CH3CN was evaporated and the residue was diluted with a 5% aqueous
solution of NaHCO; and extracied 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/MeCH 8:2, Rf = 0.35 (detection with ninhydrine).
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m xture was stirred at OC for 15 mnutes, then it was concentrated in vacuo.
The residue was triturated wwth pentane (3 x 1 m-) to give thé % % ﬁ]
conmpound (0.024 g) as a white solid. NWVR (de-DVsO: S (ppm 9 77 F g 71H)
8.01 (s, 1H); 7.92 (d, 1H); 7.88 (bd, 11-1); 7.55it, 1 H); 7.47 (s, 1 H);
7.40 (t, 1 H; 7.3 - 6.5 (bm 5H; 5.87 (q, 1 H; 4.1 - 3.9 (bm 1 H); 3.2 -
2.0 (bm 1) 200d08d00( bs, 3H). M5 (ESI+): m z=463 [ M HCl #&fi/EP200880@am| € 19
14(1 S)-1-(3-Chl oro-I|-napht hal envf et hyl | -3 11 (cycl opropvl met hyl ) - 4- (4-

exanpl 6 SNVR GRS IRRmutsene( T AP by oy e CHF ALy B (8 s )

was addedy.33hey, oeg;ut 23 (0 106,96 € 249S6.88 (¢, I'A4); alo11(s t2H)f 16215, aH)pEBe bt hen
NaBH(OAc)? %%P %Ig \&g ﬁﬂ-ﬁed The reaction mxture was stirred at r.t.
for i g-36¢ 3 A% with water, CH3CN was evaporated and the
resi due was @Skl me=949 MMt er and extracted with DCM The col | ected
organi ¢ phases were washed with an aqueous saturated solution of NaHCGCS,
dried, concentrated in vacuo to give a crude that was purified by flash
chr omat ogFeljpwng( DEMdamehwocdolM ddsCHbdd fonreg8mplet 18, 3xainpteo14yi Wbeanch 6 wierd e
conpound obBinBd.7 g) as a white foam T.l.c.: DCM MeCH 9:1, Rf=0.51
(detection with ninhydrine). 79 2 7 F E B 2007 WD 2005/ 049600

PCT/ EP2004/ 012772 NMR (CDCI 3): 8 (ppm) 7.67 (d, 1 H; 7.63 (d, 1 H; 7.58
(d, 1 H; MBL@&, 1H); 728(d 1 H; 717(m 3H) 684(t 21-1); 6.48
(s, 1 H): 151-8R5-Dighlorophe VIK3H[4-4-fldorosh Gyl gthyi)4 1,5-bm  10H);
1.5 (d, 3gﬂlﬂdfb—mﬂm1%n&xcwn£nébﬁom@; -0.01 (bS 2H) . IVB (ESI+):

m z=503 [ Btakling.fron2oawapiccs & dlg)L1Q. Bzﬁbﬁﬁheﬁtle compound were obtained.

reentne SO LRk S ELRREBRIRNhegy - 1T ) ¢
in CH3CN NRMRW{GDCig)yE I(mm)o'pw}edrfatzbmmmeh,yﬂila) (V0D43.06nm), 4Ms6Bddbsl. 1Hhe

o) was BoRR i T2kt R b 22 mut B v Ea e A ERADL 5 1 hen 11

was quencMSKESH)t h/zedd BIM+HTIH3CN was evapor ated and the residue was dil uted
with a 5% aqueous solution of NaHCO3 and extracted with DCM (2 x 10 nl);
the organic |ayers were dried, concentrated in vacuo to give a crude that
was purifﬁm&_‘ﬁl ash chromat ography (DCM then DCM MeOH from 95:5 to

80: 20) t o14{1Rp-14BEhlorblienaphthademd)etiRR)-348) (Sluarophehg)-4 ahettyl-4-T. | . C

DCM MeOH  BipéridiRyila Sldivfes RplireR2-8hé N ni nhydrine) .

Starting from example 10 (0.050 g}, 0.024 g of the title compound were obtained.
T.l.c.: DCM/MeOH 85:15, Rf=0.6 (detection with ninhydrine).
MS (ES/+): m/z=463 [M+HT'.

{ Example 16
4-({3-[4-{4-Fluorophenyl}-1-methyl-4-piperidiny!]-2-oxo-2,5-dihydro-1H-pyrrol-1-

ylimethvyl)-2-naphthalenecarbonitrile

Starting from example 8 (0.049 g), 0.039 g of the title compound were obtained.

T.L.c.: DCM/MeOH 8:2 with addition of 1% of NH4 OH, Rf=0.56 (detection with ninhydrine).
NMR (CDCls): 3 (ppm) 8.2 (s, 1H); 8.0 (d, tH); 7.89 {(d, 1H); 7.57 (m, 2H); 7.41 (d, 1H);
7.33 (m, 2H); 6.99 (i, 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-Dichiorophenvi}ethyl]-3-[4-(4-fluorophenyl}-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one hydrochloride(Chain Enantiomer 1)
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NVR (CDCI3): 5 (ppm 7.87 (d, IH); 7.75 (d, 1H); 7.72 (d, IH); 7.47 (t, 1H);
7.36 (t, 1H); 7.33 (dd, 2H); 7.22 (d, 1H); 6.96 (t, 21-1); 6.68 (s, 1H);
4.91 (s, 2H); 3.61 (d, 2H); 2.62 (bd, 4H); 2.38 (bd, 4H); 2.22 ZA'bSEB 20 ;
0.84 (b, 11-1); 0.47 (d, 2H); 0.05 (d, 2H). M5 (ESI+): m z=489 [MH".
Exanpl e 21

1-f (3. 5- D G{dhoseeiemy! ) met hvft - 3-14- (4-fl uor ophenyi) - 4- Qbfﬁli’idajll@l ? 2- pvrrol
i di none TFA (200 I') was added to a solution of internediate ? § in

dry DCM (1.8 nL) and the mxture was stirred for 3 h at r.t. Then |t was
di 1 ut ed wHysrogeivphiqrge {2l splutien BERQ QdsRb)was adisddparmpliisreieemplioihat o

sol uti on, (gl [ﬁiﬂﬁ!/ quanﬁL éiﬁi)ubl? HAEIRD O%Qndér%smi’dégerv\@ﬁwd%ﬁérél'ﬂ% by SCX
to glvethet eco asacolourless 0i |

AL AR e m%ﬁwa they W&%ﬂtm Vg oy (1
11 1) 7. s (itdratedHhith Beénd 13 x 2Imth)to ghveXbie (title Hrigound 38.160 %) as HHvhited. 27 (d,
404 é:d 1H); 2.94 (dd, 2H); 2.89 (m 1H): 2.72 (t, 1H: 2.6 (m 1H);
258 2.49 (m 11-1): 2.41 (dd, 11-1); 2.16 (bd, 1H);1.95 (m
21-1) 1 Smr{ Bs-DMSQ) 5 (PprbPp1d. mM/9.94 (A, 1AB7ES! 7116 (M, 2H);4241 [B¥Hh);.7.3Exanpl e

S- ?‘%%@Eﬁﬁ%ﬁi PGt P ST & 23028 Rl aHborRng P Gro PHEA T

ol Ut Lon' o “’“”'“m“m%"{“a“ere‘“ B in d TEéw(?g%”h) 5 "0 under
iliot lrjogen ﬁ%&)ﬁeﬂé— @Aéé;\ I'on mxtureywas stirred 1 h before being
concentrated in vacuo at 0OC. The residue was purified on a SCX-cartridge

(1 oaded with washed with MeCH, eluted with NH3 2 Min MeOH, foll owed
by (MeCH) . 553!‘-9%#‘(— evaporatlgn gavtehthe title corrpound (14.5 ng) as a white
1 - -

foam NMR 154 : J4-(#-freorophenyl)-1-methd-4-d, 1H); 7.53
(m 2H); pigeSidinyi]l-R54ihydio-2R-pyerol-2-bhe hydrbthidride?H) ; 5. 93 (q 1H): 3.32 (bt,

2H), 2.93 (m IH); 2.77 (bt, 1H); 2.62 (bm 1H); 2.3 - 2.5 (m 3H): 2.05 -

]2- ]2-?1( m ?—Wrogén 8foridedyt Mlsdrition I Br20 —1577§L)(\mas abed & g%lﬁﬁbn of%mp@%' e 23

S) - | - ( 3- CK-8#49) i FBPRZRAN dplv PRl Icodeq tp. Q742 pndrsoNiaasn atmpsphesar The nvi | - 2
pyrrolidi ipaereWdsasitred BOO°EORBELS5 MinuttEAhéRit =¥ conc¥fatelifatch® meseélaud’ on of

:attn ?rg;gﬁglrg’t gfﬁﬁ""‘%’g é?fl’t‘?r’llﬁ'%cjhz’f E%gtgﬂ et ﬁéﬁﬁ?@gﬁg%}f\lﬁg ‘H%ent rat ed
I n vacuo ablidDC. The residue was purified on a SCX-cartridge (|l oaded with
NMR (dg-DMSO): 3 (ppm) 9.57 (bs, 1H); 8.01 (s, 1H); 7.92 (d, 1H); 7.88 (bd, 1H); 7.55 (,
1H); 7.47 (s, 1H); 7.40 (t, 1H), 7.3 - 6.5 (bm, 5H); 5.87 (q, 1H); 4.1 - 3.9 (bm, 1H); 3.2 -
2.0 (bm, 12H); 1.61 (bs, 3H).
MS (ES/+): m/z=463 [M-HCI+H]".

Example 19
~1-{3-Chloro-1-naphthalenyethyll-3-[1-(cyclopropylmethyl)-4-{4~

fluorophenyl)-4-piperidinyl]-1,5-dihydro-2H-pyrrol-2-one

To a solution of example 6 (0.018 g) in CH3CN (2 mL) cyclopropancarboxaldehyde (0.015
ml) was added. The resulting mixture was stired at r.t. for 15 minutes then NaBH{OAc),
{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 tlitte 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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DCM washed with McCH, eluted with NH3 2 Min MeOH, followed by MeOH).

Sol vent evaporation gave the title conpound (14.3 ng) as a white foam
(CDCI 3): S (ppn) 7.84 (d, 1 H; 7.76 (s, 1 H: 7.75 (d, 1 H); 72ME6t2ﬂ071 H)
7.4 (t, 1H), 7.28 (s, 1 H; 7.23 (dd, 2H); 6.71 (t, 2H); 5.99 (g, 1 H,
3.02 (bt, 1 , 301(m 1H, 2299 (m 1H; 2.84 (bd, 1 H; 2.6 - 2.75
(m 3H); H; 2.17 (bd, 1 H; 2.0 - 2.15 (m (m 1H);
155 3|§3 @Qf%wgo IH . Exampie 24 pekp200di01572

1-f1- (3. 5-Di chl orophenvl ) et hvl|-3-f4-(4-fluorophenvl)-4-piperid

i nvi | - 2- pWMR(CIICIEO& é¢ppnt) (A.6¥sde i) 7838y 1H); GtEs @, EHRM3IoferH)1]. 28% ’(HI), 0 nm)

was added.t Ut | fol r ] rrL) at
0C under Khﬁr@béﬁbué %@’p‘ﬂ@rg%iﬁnﬁﬂegﬁ (Sn“ﬁf%ﬁf{@ 1“2 géq/ bef ore
bei ng cofmenoH)t 8l (d, BHY 8dubmat H) C.4 (bs2H)eL Aliusets). puri fi ed on a
SCX—cartn%ﬂg%g_wﬁgg DCM washed with MeOH, eluted with NH3 2 Min
foll I'vent evaporation gave the title conpound (91
ng) as a white foam HPLC(LCMsS -ES /+):tR=4.6 mn M (ES/+): mz---435
[ MtH © 81 27FEB2007 WO 2005/ 049600 PCT/ EP2004/ 012772 NI\/R (CDCI3): 8 (ppm
7.33 (dd, =288 1H);  3.03
(m 1 H:; 14 : D ngHme L(N 4 . 2.63
(m 1 H, in -dih -ZH- frol-2-pn85 (bm 3H) 1.94 (m 1H); 1.88 (m1
H); 1.75 {Tma sblutipn oflexdpled, (58H)g) in Bﬂéﬂﬂl(érrﬂ50yclopropanecarboxaldehyde (0.043

141- (3. 5- R\L]‘i Wa%%ﬂ?&? Fﬂﬂa} M{é buﬁur?e‘bu{s%grred a1 rt 5 10 minutes then NaBH(QAGk

f1 uor ophenyTl) VIro I none astereolsone
Enant i orTEI(371f)’IQTIW$ qdple@ Tine-ryackien rrmuewats Stliged ol rutt fop .50, thamlbraaewe@med% (165

M) N dr ik Q. ecga Gh)w%g vaﬁb@re%@ﬁ%ﬁd hhd FOGGN AREVMHEE it 4M¥d, r:f‘o%%&u n

m xture was stirr % concentrated 1 n vacuo at

resi due walufiRiy piNatiCQurand eatracted Mtk (2 }oQdek);: the proamciayeiayerediriftt h MeCH,
el uted wi bbndahlﬁatad M vabum&lgwe bodriguvndt Wis Mafihda bﬁﬁééh%mom%@ﬂeﬁﬂwm gave

thetltle co oun 101 as a white foam HPLC(L tR=4.6 nn
VS (ES/ +) thepy f[fﬂmg? ARR2G)Cpgive fh eéf(—@%‘?ﬁgﬂ eﬂoas azw#j* esolids (¢ 1

|‘|) g (932 (ti.c.: bld)ww@o%idd Oﬁ'hdeteﬁtitﬁﬂwﬁtﬂmnﬁydﬂhe) 3. 16(mt1 H; 3. Og S,m(té
1 bR Godioniobanr Srcoalh s @oufS: 7iTad, ki b S 7300 Py
Exarrpl e 26.33 (dd, 2H); 7.22 (d, 1H); 6.96 (i, 2H); 6.68 (s 1H); 4.91 (s, 2H) 3.61 (d, 2H); 2.62 (bd

141-( 3. 5- %?@&r(gghﬁﬁyé%f&hv%%ﬁéA]iHS 6125 ?cPBEITVd 85 & BH)De” dinvll-2-pvrroli

di none
MS (ES/+): m/z=489 [M+H]".

Example 21
1-J(3,5-Dichlorophenylimethyll-3-[4-(4-fluorophenyl}-4-piperidinyl]-2-pyrrolidinone
TFA (200 pl) was added to a solution of intermediate 37 (35 mg) in dry DCM (1.8 mL) and

{ the mixture was stirred for 3 h at r.t. Then it was diluted with DCM, washed with an
aqueous std sodium hydrogen carbonate solution, dried and concentrated in vacuo. The
residue was purified by SCX to give the title compound (22 mg) as a colouriess oil.

T.lc.: DCM/MeOH 2:8, Ri=0.16 (detection with ninhydrine).

NMR (de-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/+): m/z=421 [M+H]".

Example 22
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(Di astereoi somer 1 Chain Enantioner 2) TFA (1.0 nL) was added to a sol ution
of internediate 46 (133 ng) in dry DCM (4.0 m-) at OC under Nitr

at nosphere. The reaction mxture was stirred 1 h before being ﬁggﬂﬂmat ed
i n vacuo at 0C. The residue was purified on a SCX-cartridge (Ioaded W th
DCM washed with MeOH, eluted with NH3 2 Min MeCH, followed by MeOH).

Sol vent  ewapaodbdosyd 9ave the title conpound (97 ng) asp@r/ddcditaam
HPLC(LC(MS -ES /+):tR = 4.6 min WM (ES/+): mz=435 [MtH * NWR (CDC 3): S
(ppmM 728(dd 2H) 717 (t 1H); 699(t 21-1); 698(d 2H) 5.18 (q,
1H); 13 I len)ethyil]-344-(4tiuorophenyl h, 2.59 (m
1H, ZSMM&M.’! H; 2.0 - 2.4 (bm 3H); 194(td 1 H;

1.85 1 ,

1-11- Eg] 5 NE (o 0 %gegn?/ a%ﬁ@&fﬁ ("lféﬁeﬁi?rt op gﬁv’ﬁ?% dry DEM (3.2 ml) at

peri di nvl [°8- wder dilﬁrqgenoat@osmr@r%lsﬂ@r essciamEixtire O¥agi ﬁt'Eﬂ‘én'lt hopefere2beinfFA (2.0
m) was agﬂﬁ&z'{]irgte@ ,ﬁ%wo'éeraogfméﬂ.te%n@waétpsnf@ dnlPESartrig Qrmaw 0 m-)

at 0C un trogen at nosphere reaction m xture was stlrre

bef ore beilfgv P‘EBZ"(’J@?H Q@EQ%‘B/W@%%‘WE@@@WPQMW@%@W@# at ed in

t f trid | ded th
nashed wi %ﬁap&mgm% "B theanimBuling (29 P ada We Rl 1 00 eent. ot vent
evapor at | MR RCIR (AT TSGR (2 TN s 1) Vibrd 0 o] SE O VE. - 5
/+) tR = 47;.57@“{H) &1 (tEﬁli)*)éQSg&H)Zﬁﬂs@SiMf ) :N)ﬁni@ﬁ? 37 (t§ ¢ @622;1)%4 (dd,

7.24 H% %] (m
3.08 MZQW SémoﬁH)( 051‘H?*252(m83H 1089 by 10} 185 —( 1 5irPr)2H)216?§@zd 1H),
24(td 2.10 - 2.4 (bm 3H); 1.99 (tm 1 H; 1.67 (m1 H,; 1.41 (dd,

3Hy. Exarrple 28
4- ({3-f4-(4-Fl uorophenyl)-4-piperidinyl]-2-oxo-1- pyrrolidi nyl } met hyl ) - 2-

napht hal engg fgtrlle (Enantiomer 1) TFA(O 75 m-) was added to a

sol ution ' 1) ) Elder Ni t rogen
at nospher e —react ~ : STt oncentrat ed
i n vacuo MMMWUHfIEd on a SCX—cartrldge (I oaded with

DCM washed with MeOH, eluted with NH3 2 Min MeOH, followed by MeOH).
Sol vent evaporation gave the title conpound (25 ng) as a white foam NWR

(CDCI 3) : SRAPEMB). was 4diled 1o H)soluﬁbrﬂéf iftesmebiatd) 43 (?ISS'EQI mhdgry DON) (3.7 nﬁ.6 a( td, |

|2_|)I—|) : 73635((#%,[ ?nd%pbl\éitr%eé%l%nasphﬂe 1 he rfaghcgn rnlx%qu 'was’ Stll’!‘ééq h2b|_3fére bemg (s,
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 (14.3 mg) as a white foam.
NMR (CDCl3): & (ppm) 7.84 (d, 1H); 7.76 (s, 1H); 7.75 (d, 1H);, 7.52 (t, 1H); 7.4 {t, 1H);
7.28 {s, 1H); 7.23 (dd, 2H); 6.71 (t, 2H); 5.99 (g, 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, 1H); 2.0 — 2.15 (m, 2H),

1.79 {m, 1H); 1.55 (d, 3H); 1.38 (m, 1H).

Example 24

1-]1-(3,5-Dichlorophenvllethyil-3-[4-(4-fluorophenyl)-4-piperid inyi]-2-pyrrolidinone
{Diasterecisomer 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 iitle compound (91 mg) as a white foam.

HPLC(LC/MS -ES /+):4g = 4.6 min

MS (ES/+): m/iz=435 [M+H]"
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- 2.8 (m 4H; 2.18 - 2.35 (m 3H); 2.02 (m 1 H; 1.88 (m 1 H; 1.63 (m
1 H. Exanple 29

4- ((344- (4-Fl uorophenvl) - 4-pi peridinvl | -2-o0xo0-1-pyrrolidinvl }mat*‘uyngB%w
napht hal enecarbonitrile (Enantiomer 2) TFA (0.75 m-) was added

solution of internediate 58 (33 ng) in dry DCM (3 m-) at OC under N trogen

at nospher e.whh6osfodsses i on m xture was stirred | h before ggigiggospapeent r at ed
in vacuo at 0C. The residue was purified on a SCX-cartridge (|l oaded with

DCM washed with MeOH, eluted with NH3 2 Min MCH fO”OWEd\ﬁEa/ I\/b%%.
Sol vent  AVMBEERELED (k7 8R4, 2HE .23 dhybind0F 8 26Nn6 92 4s26) A4 @, TBm  NVR

CDCl 3 7 d 1
(7 0 %d %ésﬁ&iﬂmgﬁ%éi@ 1@11%313&:@5&3:27&&{% 2%% 1Hi2“d)63 (?nzzg(éés H);
4.61 (d A0g..1H3, 225 ¢ Bt 5(9'H)3H)31§i(m( 1§8H511H)z16 (mle)ﬂ(lﬂn(d 2 2.26 -
2.40 (m 3H); 2.07 (m 1 H; 1.89 (m | H: 1.62 (m | H. Exanple 30

7-Fluoro-44(3-f4-(4
fl uoropherﬁ!ﬂmﬁéperl d| nyi I - 2- 0X0- 1- pyrrol i di nvI }rret hyI ) 2-

-',u to a sol ution of |nterrred| ate 59

(25 1) | v L e .-ma 1168 sosmwmuu.gfecma o HRBS/SCA 15 1S3 | O

m xture fore bel ng concentrat ed im vacuo at

resi due még’cpmderuwﬁom atmospberar The mastion sidea was tiredm mla@‘ﬁ@dbem h MeOH,

el uted wi tdanblifraizdVh ivBcddR4ddOCT Thé RuRde Mibs Maﬁ%@d orsglsmabammgaq%aéd @fn gave
the title corrpound(19 ngszasantefoam tR=4.08 mn

15 (E5/ ) SHveng A kcomes B, o MEPTE Tallowed by el Sovsst (o 1

7.5 e ek titledo 104 Hlwhit 7.22 (s, 1 6.85 (td,
H) { Gapdratdn gale t(zta 2( 95'2'%)E€ wkbeaathS 2. 5(() (mH)4H), 2.%-2.10

(m 3ﬁ|) 692"%&@%%%’*&%0’ 4. le 31

6- FI uor o- Mg (E5/k ¥ mifZ=4B5 ga+Haphenvf - 4- pi peri di nvl | - 2- oxo-| - pvrrol i di nvl }rret hyl

ol ut1 on OMIRTCEERGATEYY tf (ioTgs 21 b abif pbhiies? tae. 28R =Hd8r "8 ogen

at nospher 6.1 frhetH)ea 08 i(mn1iH); Bt04r (en, WHE 284 (td, d &), 2. 15 hiefid), . (fjﬁa(tmng)pﬁmgmnt r ﬁt ed
T

b vashaliu 197 bl 2t st e B B4UE ol 1 Ghed by Weor)

Sol vent evaporation gave the title conpound (11 ng) as a white foam

Example 26
1-[1-(3.5-Dichlorophenyl)ethyl]-3-[4-{4-fluorophenyl}-4-piperidinyl]-2-pyrrolidinone
Diastereoisomer 1 Chain Enantiomer 2

TFA (1.0 mL) was added to a solution of intermediate 46 (133 mg) in dry DCM (4.0 mL) at

0°C under Nitrogen atmosphere. The reaction mixture was stired 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 titte compound (97 mg) as a white foam.

HPLC(LC/MS -ES /+):1z = 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), 1.08 (d, 3H).

Example 27

1-[1~(3.5-Dichlorophenyllethyll-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 stimed 1 h before being
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HPLC(LC/MS -ES /+):tR = 4.06 min M (ES/+): mlz--446 [ MrH + NIVR(CDCIS) S
(ppm) 8.14 (s, 1 H): 7.91 (td, 1 H: 7.83 (bd, 1 H): 7.41 (tt, 1 H: 7.29

(s, 1 H,; 7.26 (dd, 2H); 6.85 (td, 2H); 4.65 (d, 1H); 4.52 (d, Zlmtfﬂé@ﬂz
(bt, 2H); 2.90-2.55 (m 4H), 2.4 - 2.1 (m 3H); 2.00 -1.50 (m npl e
32 7-Fl uoro-4d(3-[4-(4-fluorophenvl)-4-piperidinvll-2-oxo-I -pyrrol

i di nvl} et Ryd dgodnaobsdPht hal enecarbonitrile (Enantioner lpcfifecofle27AL) was
added to a solution of intermediate 61 (52 ng) in dry DCM (2 m-) at O0C

under Nitrogen atnpsphere. The_reaction mxture was stirred 1 h before being
concent r at®@Hceated i yagHe BE CTHe resilpe wes pyEfiss on  SEa-ertriggesdiraded with dge

f) I °%§8‘1) Wﬁém\ln D%%mw&hméotqﬂ &lbtelyBAn, r;uﬁg gzmﬁ NieDR, Nthgd %y&éﬁumoré@%ored
. Sol ven aporation e title conmpoun as a white
f bam HPL GVER9RESN %eﬁ%'—“ﬁﬁﬂ-ﬁgﬁ o WW@@‘%‘W‘ m z=446 [ MrH] + 84
27FEBZOO7 HAM@(ROMS 696 0Q R(H’hEP2004/012772 NMR (CDC13): 6 (ppm 8.23 (dd,
8.14 7.48 (m | 7.33 (dd, 2H); 7.28 (d,
6.9 (“g‘gt‘:zéﬁt? “ﬁ’-‘?‘gg{'@%ll 1): 4.6 (fj, 1H)H? 2.98 (En 2H);H)2.85-2.7((m
g(-l) |2 ggﬂMRgCDdﬂaﬁb (p;ﬁgm(da - 9); 1.0 (341, FEWQ?H):@%@H.?PDS-ZR@Z}W)W 1H.
anmpl e e ~4- er,i - 2- QX0-
-py;nr)ol | dlehll rrﬂﬁhgpé%% “Ir\)aa%t{ iﬂi&%@%ﬂb%% @Eﬁ%#gérﬁgr %fﬁ 2:&,&}61(0_ 5n)
was added tH); 21& 024 (o) 3iaY, 1190 tter, regli1earen6PHY 2.81¢a, 30 dry DCM (2 m-) at 0OC
under Nitrogen atnosphere. The reaction m xture was stirred 1 h before being

concentrated in vacuo at 0OC. The residue was purified on a SCX-cartridge
(I oaded va_xla_mM washed with MeOH, el uted wth NH3 2 Min MeOH, foll owed

by MeOH) . 4 '.wvu-u piHiRthy)i8 ny) as a white
foam HPL (Hapt N I\/S(ES|+) m z=446 [ MtH] © NMR

(CDCl 3) - 09 (s ﬁ(}‘ tﬁ?
7.24 (dd, Sr 5)4‘”?5 ad"ﬁj!nw a§° ‘%P%EFBQ@E’ZE é" Z‘BJ & dm’ﬁ%!‘zég 'é 2.91
(m 2H); Z)OG:Oum:IeﬁSN(rmgeMM)nospMST r(et chactldd) mburd 7wdsmstiridd) 1 12 EeBorebein@ H) ;
1.95-1.75 o , .
ADi chl orop eny ed '%V ?9“03{{] TO 46:'('%% %@%gﬁ %ﬂptﬂwdén a%@ﬁ-gaitp%qepgp ?%‘?dn\\"/"lt'f -2-
pyrrolidi G, washed wuth MeCH, eluted with NH; 2 M in MeOH, followed by MeQOH). Solvent
evaporation gave the title compound (25 mg) as a white foam.
NMR (CDCla): 3 (ppm) 8.15 (s, 1H); 8.08 (d, 1H); 7.89 (dd, 1H); 7.66 (td, 1H); 7.61 (td,
1H); 7.27 (dd, 2H); 7.25 (s, 1H); 6.84 (td, 2H); 4.66 (s, 2H); 3.05 (bt, 2H); 2.92(bd, 1H), 2.6
—2.85 (m, 4H); 2.18 - 2.35 (m, 3H); 2.02 (m, 1H); 1.88 {m, 1H); 1.63 (m, 1H).

Example 29
4-{{3-]4-(4-Fiuorophenyl}-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methvi)-2-

naphthalenecarbonitrile (Enantiomer 2)
TFA (0.75 mL) was added to a solution of intermediate 58 (33 mg) in dry DCM (3 mL) at

0°C under Nitrogen atmosphere. The reaction mixiure was stimed 1 h before being
concentrated in vacuo at 0°C. The residue was purified on a SCX-cartridge (loaded with
DCM, washed with MeCOH, eluted with NHa 2 M in MeOH, followed by MeOH). Solvent
evaporation gave the fitle compound {18.5 mg) as a white foam.

NMR (CDCl): & (ppm) 8.15 (d, 1H); 8.05 (d, 1H); 7.89 (dd, 1H); 7.66 (id, 1 H); 7.61 {d,
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, T1H); 1.62 (m,
1H).

Example 30

1-Fluoro-4-({3-[4-{4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyi)-2-
naphthalenecarbonitrile (Enantiomer 2)
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37% wt For mal dehyde in water (8 AL) and NaBH(OAc)3 (16 ng) were added to a
solution of exanple 21 in CH3CN (3 nL). After stirring for 2 h the sane
anounts of 37% w formal dehyde in water and NaBH( QAc) 3 were aqu%é@ln@[yt he
m xture was stirred at r.t. overnight. Then it was diluted w't

washed wi th an aqueous saturated sodi um hydrogen carbonate sol ution and

filtered oRy@¢R@dRecseparation cartridge. The filteredpoaspreogornirated in
vacuo and the crude product was purified by flash chromatography (DCM MeOH

) 2 b o BB Splh A AR A2 R bG8l S o o
Z gg Ed iDCiED under Jditrégioh aﬂios?bhere?Tﬁé} réaqtlomﬁ?nxtuﬁzﬁ"_és (stirre@H)) h ﬂefﬁ& being (1d|d|) ; .
;20 - prented i ibucanfe, ndissidlh v higngtn 5 Sexbfarkiibe Topeduith I

(ES/ +): i RENBSa§hedhyith MeDkkhmhitas Gh BB 2 M i EROR) (Gilowsd bg (SOBM 950Nt

PCT/ EP2004,
S)-1-(3-chlo g’ ﬁ nél}’éjme ilo compouind vf}é@fserwtﬁfjoormophenvl ) - 1- net hyl -
pi peri di an-lPLQ(LﬁiMS‘oJrESijw P®Imirst er eoi somer 2) A solution of for rral dehyde

I n water (ﬁ§§§/&% g-tﬁalfﬂll S added to a stirred solution of Exanple 23

(9.2 ny er Nitrogen atnosphere at r.t.. After 15 mn
Na BH( mc) INUIR (ﬁ@)’JlsWaBs(Pade@dﬂddd;t 1N GI08ds, THHT.Ai(dd,Ur); TWAB (idt 1 H):eH27 (d, f ur t her

1 h and t Waf ne lah.efHad ' esi b on a
SCX-cartri ?;i gbé 8%3%&} I%/léf;169 @W%@s%?{/@%ﬁ%b?@eﬁ% bngtg1 Min
MeOH, foll 104@3H); 2.8%71P8N, glapor ati on gave the title conmpound (2.4
ng) as a white foam HPLC(LCIMS -ES /+): tR = 4.6 mn M (ES/ +): nlz=465

[ MrH] le 3

1%-(3,5-0&@!@1&&@heny|)et hyl]-3-(4-(4- | uorophenvl) 1- met hyl - 4- pi per i di nvl |
- 2- pyrr ol edluaney ‘Ll he \.:".J aridinyl]-Zrexetlpymolidinyllmethyld2: on of

f or mal dehyn2ptith L 4) was added to a stirred solution of

Egamolne 24#&@% 3) wgs Qb@éa\l:o(ésahﬁoh dmefmelxiatté BRI ﬁmwgw @ niLytat - After

7.2 ng) was added portionw se. m xt ure was stirred
for furt he? q Uﬂdeé TOQ%HthSPU@? EB?\(!@?R“P'M’@HUT%W%I@%EC’ thee befeiedbringas

purified O&r@eﬁe@ﬂvbbwm% craéle&.-;duw\«lbd% pelibd YR8 k- wrlnhgé/t(@aigecﬁhiﬂi Ied with
Compound (B6Mmitzsned wiFEORY el Vit By s VLR, faipiued by Vi G Sovepk ©
(ES/+): m é\mﬁéﬁt@d\gd'd]a the title compound (11 mg) as a white foam.

HPLC(LC/MS -ES /+):tg = 4.06 min

MS (ES/+): miz=446 [M+H]'

NMR (CDCl): 5 (ppm) 8.14 (s, 1H); 7.91 (td, 1H); 7.83 (bd, 1H); 7.41 (i, 1H); 7.29 (s, TH);

7.26 (dd, 2H); 6.85 (id, 2H), 4.65 (d, 1H); 4.52 (d, 1H); 2.99 (bt, 2H); 2.90-2.55 (m, 4H),

2.4 — 2.1 (m, 3H); 2.00 — 1.50 (m, 4H).

Example 32
7-Fluoro-4-{{3-[4-{4-fluorophenyl}-4-piperidinyl]-2-oxo-1-pyrrolidinyf}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 MeOH). Solvent
evaporation gave the title compound (31 mg) as a white foam.

HPLC(LC/MS -ES /+):tg = 3.99 min

MS (ES/+): m/iz=446 [M+H]



NVR (CDCl 3): 8 (ppm 7.39 (dd, 2H); 7.26 (t, 1H); 7.09 (t, 2H); 7.07 (d,
2H); 5.26 (q, 1H); 2.92 (b, 21-1); 2.67 (b, 1H); 2.63 (m 1H); 2.1 - 2.6
(bm 51-1), 2.38 (s, 3H), 2.17 (bt, 1H), 1.99 (m 1 H); 1.79 (rq-]-ﬂh{)zﬂwl.S
-1.8 (b, 1 H; 1.15 (d, 3H). Exanple 37

1-f1- (3. 5-Di chl orophenvl ) et hvf - 34444-f | uor ophenvl ) - 1- et hyl - 4- pi peridinyl | -2
- pyrrolidi s tereol soner 2 Chain Enantioner 1)

f or mal dehyde inogvl\d/gtbéet? (37% wi w, 80 L) was added to a stﬁ?@w&d4ﬁ’ﬁ%77%n of
Exanpl e 25 in CH3CN ( mﬁvé under N trogen atnosphere at r.t.

After 15 M ((Né@h)( @)@9’8)?333 Cb" i) Bids(sattBed 5pid, b -4% (MTHY: fi3d e was
St' rred f% f?“éé guaw@ @gqn@mtméﬂ d, | UHARs [ONEGNS, ggt(rﬁdzﬁp f 2309, (hngﬂm ) esi due

ur|f|e cart OH,” el uted
W|th NH3 2‘161(11111%@#5'f%ﬂ5 ) 0%@1?“ 2‘@01‘ \731(1'!1 E\'/)apor ation gave the title
conpound (82 ng) as a white foam HPLC(LC/MS -ES /+):tR =4.6 mn M5
(ES/+): mz=449 [ MtH]' 86 27FEB2007 WD 2005/ 049600 PCT/ EP2004/ 012772 NMR
(CDCI3): Exampiy3¥y. 36 (dd, 2H); 7.24 (t, 1H); 7.0 (t, 2H) 6.78 (d, 2H):
525(q, btbtuoro4-B3-{{-Leifiudidbhe ?yiPSp(pRridihi ididyf}methy -(dd 1H),
2 1 -1 62 -’r arﬂoﬂﬂn Endl merZ 22 (bd, 1H), 2.05 (m 1H; 1.68 (m
IR 5@Wéﬂfsmwwﬁ%&tﬁ?ﬁo@éﬁ?wﬁewr-%tsoﬁgh@m 1 SV PGMA Comh) Blr i v
| - 2- pyr r @PCdirmlen dlittdgen satmosplieso Ere ativai midinarwasostered?) rAbefdreltbedrfg of
Lo el A T bl RS B SLARER AR
151.5 m;cn tthM ,Oiashad Wit MePHweisted crdtbdNHho? M iDrMﬁ@H fOTtbmeChb&fl(_a/lﬂﬂé'l)N@glvstlﬂ rred
or, fur vacuo e residue was
ouri fi ed %(ﬁa&'%@%veme@%%q?ﬁ%mﬂ%@%mﬁshed with MeOH, eluted with
NH3 2 M i Mﬁ%@wﬁoﬁﬁdﬁ)éd =3P%BioH) .  Sol vent evaporation gave the title
compound (4l g\w.{.mﬁoam HPLC( LCl I\/B ES /+):tR = 4 6 m n I\/B
(ES/ +) : rrlz 449% VR (CDC13): S (p 39 (dd, ZH% 1 H:
LE06 L1, TaMR (GO plppmRg 08 6. SHILEES WOLIH) 720 8, () 298 (o AHs 7 (6ary - 5. 62
(m 1H; 2 7242g61(-|g@a16(EDXZH)24§% (1$+l Bk (d, IH}ES d1fm, 2HD2.80-268/(d, B, H) ;. 1.8

‘0 %B”m@%n a3l 2580, 21071 930135 iR 1 59 (. TH

-nmet hyl - 4-piperidinvll-2- pvrrolidinone (D astereoi soner 2 Chain Enantioner

2
) Example 34

pyrrolidinone

37% wt Formaldehyde in water (8 pL) and NaBH(OAc)s (16 mg) were added to a solution
of example 21 in CH3CN (3 mL). After stirring for 2 h the same amounts of 37% wt
formaldehyde in water and NaBH(OAc); were added and the mixture was stirred at r.t.
ovemnight. Then it was diluted with DCM (2 mi), washed with an aqueous saturated
sodium hydrogen carbonate solution and filtered on a phase separation cartridge. The
fitered was concentrated in vacuo and the crude product was purified by flash
chromatography (DCM/MeOH 4:6) to give the fitle compound (15 mg) as a colouriess oil.
T.Lc.: DCM/MeOH 4:6, Rf=0.15 (detection with ninhydrine).
NMR (dg-DMSO): O (ppm) 7.43 (t, 1H); 7.34 (dd, 2H); 7.03 (t, 2H); 8.95 (s, 2H); 4.28 (d,
1H); 4.02 (d, 1H); 2.9 (dd, 1H); 2.69 (m, 1H); 2.4 - 2.52 (m, 2H}); 2.41 (dd, 1H); 2.0- 2.2
{m, 2HY); 2.0 (s, 3H); 1.8 - 2.05 (m, 5H); 1.61 {m, 1H).
MS (ES/H+): miz=435 [M+H]".

Example 35
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A solution of formal dehyde in water (37% ww, 90 L) was added to a stirred
solution of Exanple 27 (80 ng) in CH3CN (8 m -) under N trogen at m)sphere
at r.t. After 15 min NaBH(OAc)3 (73.1 ng) was added portionw s

m xture was stirred for further I h and then it was concentrate |n vacuo.
The residue was purified on a SCX-cartridge (|l oaded with DCM washed with
MeCH, el ut Qg Wiokhsobddd 2 Min MeQH, followed by MeOH). Sorxemby@zapor ati on
gave the tide corrpound (91 ng) as a white foam HPLC(LC/ M5 -ES /+):tR = 4.6
mn I\/S(ES/+: ' cDdl : dd, 2H) 7.24 (t,
1H); 6. 99 J¢f1S)14 jorac h ,; : yh-1-met : 2.83 (b, 1
H) 2. 75 I ‘ Em_[_ 2 5 (bm 5H) 2 32 (S 3H) 2 18
(b, 1H); %Qﬁuﬁ@m of Hﬁnalcﬂahﬁe(uﬂ\ma 37‘VJ-W E(S%L)Nvﬁs added 10 stigbll solioaar € 40 e
41 87 27f EB2007 WD 2005/049600 5EP2004

1- f ( 3. 5- DiFCAMBleAh S Mt GWQN@F& uncsr NIsegsaraimesshele abthyAtes 18R i di nvi |
- 2- Pyr 1 oINaBHIOAS), (ERRY) tWa® Batedl portionwise. The mixture was stirred for further 1 h and

1-f (3. 5-Di chl orophenvl 4-f | uor ophen

ot iy 4 (P W RENSEB0 A EoUE H R oD AL N & SOt idgp Gqaded

for rra: dehyd{ﬁ DOMy\@iaehed 3RROMEOY, divied h&lthV\Hsla adnenh MeOH, s&:nowﬁ@cbysmécma) on of
Exanple 2 175 tro tm)sp ere at r.t.

After 15 en ”E%'ék%’}%a"ﬁ%ﬁé%&%msé%#ﬂ@ ﬁ?rqg%%mog'@ The nixture was
stirred f HPLUOWC/MS-ES /m)iardi.6 nimen it was concentrated in vacuo. The residue

was purifmggﬂﬁgg%agﬁwkg}idge (loaded with DCM washed with MeOH, el uted

w th NH3 wed by MeOH). Sol vent evaporation gave a white
foam (167 ng) which was purified by sem preparative SFC (G| son)

chromat ogrsgheé ! @fm preparative conditions: chiral colum: CH RALCEL OD, 25
Xx 2.1 cm ¥ . (n-Hexane | Et hanol + 0 1 %lsopropyl am ne) 90/ 10% v/ v;
flow raté Aé'u hiproohayvijethl]- - 1-metiad Wiker each

i njection :

col um:  Chi BAsHeh o%r@@ldéh@e‘m wallr (m@l w;wem pL)(vPas"!ﬂiéﬁﬂQola sﬁﬁé@@&utaoﬁ & 1%

i sopropyl am ne? 90/ 10% v/ Vv ow rate= wavel enfght: 220 nm
e

r et ent i on Expipie24(78 mghin ?@P"H‘?) mhhﬁnqqrﬂ't@gé‘ﬁrﬁ@ﬂ?ﬂi‘e@la{ ‘éfnaﬁf?f i'e anin
condi t i onSNa@m mé)a (3] 217G wéd wé}& msmwsaﬁrhé réixtdfe 1048 stimed ifdrin@ther { Aahlgxane /

Et hanol + %|s 0%v/v flow rate=
wavel enf gﬂ'ﬂe" bygs ﬁﬂﬁﬁ) Fétf*@ esidya was puifed oy a §%§aﬂﬁéfgbﬂﬂd@yvo NVR
(CDal ?2:] ithpPOM, WwasBed aith l\&l‘ﬂ)H au@ﬁ with, NBEHR2; M7lt|)10&eOH faldved Q{%Ql%j 2H) ;
4. 29 1 0 2.43 (m 1H); 2.3
(b b . Sovent diaporlzfion ddfbind i colrfburt o gfn g hioe fid. 240 (™)
HPLC(LC/MS -ES /+):itr = 4.6 min
MS (ES/+). m/z=449 [M+H]"
NMR (CDCl): 5 (ppm) 7.39 {dd, 2H); 7.26 (t, 1H); 7.00 (t, 2H); 7.07 (d, 2H); 5.26 (q, 1H):
| 2.92 (b, 2H); 2.67 (b, 1H), 2.63 (m, 1H); 2.1 — 2.6 (om, 5H), 2.38 (s, 3H), 2.17 (bt, 1H),
i‘ 1.99 {m, 1H); 1.79 (m, 1H); 1.5- 1.8 (b, 1H); 1.15(d, 3H).

Example 37

1-[1-{3.5-Dichlorophenyl)ethyl]-3-[4-{4-fluorophenyl)-1-methyl-4-piperidinyl}-2-
pyrrolidinone (Diastereoisomer 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 NH; 2 M in MeOH, followed by MeOH).
Solvent evaporation gave the title compound (82 mg) as a white foam.
HPLC(LC/MS -ES /+):tz = 4.6 min
MS (ES/+): m/z=449 [M+H)'
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Exanple 41 NVR (CDCI3): S (ppm 7.38 (dd, 2H); 7.26 (t, 1 H; 7.03 (t, 2H);
6.88 (dd, 2H); 4.29 (d, 1 H; 4.1 (d, 11-1); 2.92 (m 11-11); 2.7 (bm
21-1); 2.43 (m 1H); 2.3 (bd,.1H); 2.23 (s, 3H); 2.06 (m 11-1?.%;1:%.28@ (bt,
1H); 1.77 (m 1H). Exanple 42

4- ({3-f4-(4-Fl uorophenyl)-1-nethyl - 4-pi peridi nvl | -2-o0xo-1-pyrrolidinvl|nmethv
p- 2- napht Redh eseeopsdoni trile (Enantioner 1) A sol ution etr/ketsapbdehyde in
water (37% ww, 20 L) was added to a stirred solution of Exanple 28 (20 np)

i n CH3CN r, Nit b I ] H( OAc) 3

(15 9 ) "B TGat S e hA0RG. R Rur ol Prb B 20, Tt fER S h ana

then it wes0T@dc e meqd 1H); A6 st, 1A 43g8 M), Das- mmr?':z%gbﬁ} gsi 23;47)2 -

SCX-cartri 8,47 Q0. 0074,04 CT W

DM veashAPa e Hieops By DL ARIEn 580y Y 186 ol | oved by Nects .

Sol vent evaporation gave the title conmpound (19 ng) as a white foam NWR

(CI_DCI3): %15“ | H); 809(d 1 H; 789(dd | H); 7:65(td, 1

H)Z 7.61(, iohe i .u ! .‘ ¥ :7 ,14H§5;7(d,921

g ' el (mIH) Exarrple43

4- (2 {3 f4h§ﬁés<:ﬁbmrd§mﬁ@wfh cﬂe.ﬁ&idfefl(sﬂ%mmen gL)wés{ a?eﬁ%@a?stu?ﬁd! ea%&haﬁél } met hy
na al epe onitri na solution o ehyde in

Tt er (ST 266D ML SN Buh S MR R e B8 D8 (15 )

in CH3CN (waBH(DAu)gwmbl) Wa@gedbdaidmwtser Theinixturk waséfutr@f foitfimmem hNgfgH( OAc) 3

13 ded por ,Se. m xture was rre er,1 h and
Cvon o1 welerth a8 ebodehirglBhiT Vagub Frdebidit el e & § Scpflanfipd (Saea
SCX- car t r ivdipeDCMp achsied with MEIN] ehteshaith WiHs 2 M OHMeOH falldwed thy Mel@H). M i n

McCH, foll t] titl d (15
M o R Do e LB BBRE T Re BB (2 FETPOU (15
(dd, 1H); HPIEELGMS Eﬁl-ﬂ)‘)"a?"éﬁ"’('td IH:; 7.29 (dd, 2H); 7.22 (s, 1H); 6.87
td, 2 bt, 2 2.81 (bd, | 2.7 1 2.20 -
(2 60 (El)m %%SIZP%M [@'%2(1 92 (H) 1 -(1 50 -H)l 80 (m(ml H).H)Exarrple 44
7- FI uor o- NMRICBGX ii-(lﬂnmﬂo? 3% Friska @); 17-26e(t, YD)~ 40 (L) AORM.]2HY- BRb(aL-TH);
pyrrolidi nysg g t2h¥'ﬁ712%b'§ém ti‘@é&ﬁ'eﬁ%rﬁ(én'ﬁ”sd(bﬁl SrFR26! @A) BhafpS Myt i on of

f or mal dehyde | n ded t0 a stirred solution of
Exanpl e 30-9710n ) i h(neribN- 14 (daBH) under Ni trogen atnosphere at r.t.. After
15 mn

Example 38
1-[1-(3.5-Dichlorophenyl)ethyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Diastereoisomer 2 Chain Enantiomer 2)

A solution of formaldehyde in water (37% wiw; 90 pL) was added to a stirred solution of

Example 27 (80 mg) in CH;CN (8 mL) under Nitrogen atmosphere at r.i.. After 15 min
( NaBH(OAc); {73.1 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, foliowed by MeOH).

Solvent evaporation gave the title compound (91 mg) as a white foam.

HPLC(LC/MS -ES /+)itg = 4.6 min

MS (ES/+): miz=449 [M+H]"

NMR (CDCls): 8 (ppm) 7.36 (dd, 2H); 7.24 (t, 1H); 6.99 (1, 2H); 6.79 (d, 2H); 5.26 (g, 1H);

3.05 (dd, 1H); 2.83 (b, 1H); 2.75 (bt, 1H); 2.39 (id, 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) 3 (8.5 ng) was added portionw se. The m xture was stirred for
further I h and then it was concentrated in vacuo. The residue vvas purified
on a SCX-cartridge (loaded with DCM washed with MeOH, el uted 2 M
in MeOH, followed by MOH). Solvent evaporation gave the t|tIe corrpoun (11
ng) as a white foam HPLC(LCIMS -ES /+):tR =3.99 mn WM (ES/ +): m z=460

[ MEH * NWR (ppm 8.22 (d, 1 H); 813(s 1H)
7.47 (ddd, ‘l‘(6%35’?")‘%"éS (dd, 2H): 7.26 (d, | H: 6.9 (tH)PfF{EP%@ @%q? |
457(d IH); 2.81(m|H);269(b 3H) 245 215(bm 5H) 222(s
3H); lor®phenyinydhyl \-fl v 8oyl ] 2\\0

i di N thI : Enapt,i _-2A | yt f
For mal ae'h”v i 8 w?&at%%%a/ T 83‘%82%%%3 sthlidn of °
Eéarml e 3ExhRpetH NS5 ﬂg?,)@t\bﬂg:mmmumﬁ?r Ntrbg&gamwo@pmsraher eAfedr 16. rf[un Al(‘j t ]ger

mn was .a Qr e. he. .m e was, stil,rre or
further 1 NQE&?@%» H%ﬁ T R SOEE Bl PReL 30 e e Hed LR FmRET Rty 11 o0

SCX- @t it el eoridenrated in vadub. TKMesidas vas! ﬂelt’l IMEOBCXedartti ddedNH3 2 M

et (e it T 0 O 2 LB, B YO
teto L £ 3. : +Y 9~ 2=460

Fgl\/l)ﬂ—l]ai %NBo(v@il@\aboraﬁor( pavg) a $#hitS faamy (167 If)g) whichSwvdsdplrified by gemlpﬁaad‘atdezl H) ;

458 (d B (Ol cifendBampny lseghiydariibe dpfliond) i doprgblonifabEel o, 7.1

(s, 3H); DD250n2.13H motifien (IQ-hipxe_l_nel-A)EthaEwhﬁpHéd: #epropylamine) 90/10% viv; flow

7- Ffl uor o- 4 Fi 34)4 ik L APy t) 22b- % ¥ét|oﬁ ﬁ re'agﬁ ﬂ}@c{lorg’cc?éﬂalﬁoqﬂ%

pyrrolidinv }rret -'2-na enecar bo rtril nan

f or mal dehmmmhél Baixt@aﬁqmwnsz@“@)cqmn éi!ﬂ@ﬂ Eb@%ﬁx?ﬁéﬁﬁsmodtf%n of

Exanpl e 32n-{12daddD) Euﬁn@ﬁ@\h%%sépréﬂyra)nwcbmo% VAOIBR BidsBhBLmiRtuy- t.
After 15 min NaBH OAC% ﬁﬁﬁdﬁwlﬁ%ﬁms ad ed ortionw se. The m xture was

stirred fd@veiERaRe2q = %5 il (FoRPeand; tleepmuound 41 fnalytieal r esi due
was puri f iceﬁhlﬁﬁhsichfﬁ@)i:dnﬁﬁﬁ GHIBRCEL wpjod x né &npﬁwarrwaahﬁdxmt/mﬂﬁ&@-k el uted

0 Bl S AOUBE Y RB i TRhLER SRR B g e

(ESI +) : mretertbd tierl-=Hj1+4 min] (81.5 mg).

Example 40

NMR (CDCl): & (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); 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).

Example 41

NMR (CDCl3): 5 (ppm) 7.38 (dd, 2H); 7.26 (t, 1H); 7.03 (1, 2H); 6.88 (dd, 2H); 4.29 (d, 1H);
4.1 (d, 1H); 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).

Example 42
4-{{3-[4-{4-Fluorophenyl

naphthalenecarbonitrile (Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 20 pl) was added to a stirred solution of

Example 28 (20 mg) in CH;CN (3 mL) under Nitrogen atmosphere at r.t.. After 15 min
NaBH(OACc), (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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NVR (CDCI 3): 6 (ppm 8.21 (dd, 1 H); 8.13 (s, 1 H); 7.55 (dd, 1 H); 7.47 (m
1 H,; 733 (dd, 2H); 7.26 (d, 1 H); 6.9 (t, 2H); 4.74 (d, 1 H; 4.57 (d, 1
H; 2.9 (b, 1 H; 2.81 (m 1 H,; 2.7 (bt, 4H),; 2.45-2.2 (m 3H); Z%F%%Z%ﬂsl
3H); 2.1-1.9 (m 3H); 1.72 (m 1 H. Exanple 47
6- Fl uor o- 4- ({ 3-f 444-f | uor ophenvl) - 1- met hyl - 4- pi peri di nvl | - 2- oxo- 1-
pyrrolidi nviygggbspubeen 2- napht hal enecarbonitrile (Enanti ong Eé]) A sol ution of
formal dehyde in water (37% ww, 15 L) was added to a sti r(lE 2WUEdn of
Exanple 33 (10 ng) in CH3CN (2.5 m -) under Nitrogen atnosphere at r.t.
After 15 M DWBW@@@) it 8“‘9%]7 slisd WitheNHp @ Mi BnMPQH, Toflewedibyt Mp@Hhas
stirred f%h/Eleévlaﬁéraﬂoﬂ"gaﬂrB(ﬁ\eﬁtl@%ﬁmﬁbuﬁ’éﬁ(ﬂgﬁg@ﬁﬁat\%ﬂé%mn vacuo. The residue
was purified on a SCX-cartri 27FEB2001_WD 2005/ 049600
PCT/ EP200 MR £550k): i (PpmpDBlp (‘%a eBtORIE. R GBP (. B 7-&P (. AIRB 751N, n M:OH
folloved hy ¥:Me 25%'7’2’5‘?5 QH?FB)S@&B%QQ\G? (Bhﬂ—l)‘? Uftd dCQHP%’Q%db ( $p a
white foam HPL LCI g g
(cbCl 3): S-GlppRf ébfm93'(')3241(hb HW@@ -(%|a4 (WH)SHW?@ ) ‘1&5 (m,71hh)5 @Fn 1H)
7.35 (dd, gm2thy, 7.32 (s, 11-1); 6.9 (t. 2H); 465(d 1H) 4.58 (d, 1H);
3.00-2.60 (b 3H); 2.5-2.15 (bm 5H); 2.24 (s, 3H); 2.09 (b, IH; 1.98 (m
2H); 1.69 (m 2H). Exanple 48
1-f(3.5- D__}_.ﬂ@enyl)nethyll-s f4- (4 quorophenyI) 1- net hyl - 4- pi peri di nvl |
; ﬁ’b B z 5 sthifs-B. MeOH (100

: . y
' at  25C. Sodiumtri acet oxybor ohydri de
(60g) was Pawé@nmfomayemedwaw&?%@m 16 nldrwasradggd torptifred seleliontaf on

m Xt ure Vaampo@Ni5ahgini CHEACKOM PaRP NERYen dtfbshaal af @MmMeHeatish@n 37-400)
X([:]ueous s?gﬂNaH&I% @dm 3Was a ded to reag BH$8 AgCEt 5600n1_)nwas

added and NagEH Bhes £ WW%W&P&P@'&“W‘?H@ 'Ed”ﬂléB{% ﬁé%’éeq/\fé’éf erhBABY with
AcOEt  (5@kbnnitvas EhehPatBl NECOb.0RHR esiBla 6aS p\dﬁﬂe@ oheS [serk- aurmbgésadadéat ed

b / te 1 t 9 .300 450 m
of Moo wetil Qe weshay e Melhh e Wit S 2k Poveln, Sranes ity o

chr omat ogrsapenicevapdration ¢aveiid\itieldopdundx45 me esledvhite foasol ate t he 5g of the
11 o SR e L o Pk b o 0, ol o
14( 3. 5- Di di);or.2% (dein 2H); ive2zhis| 43 -6[874t, f2H)ot.6 bk riyd);) 2.92(bke kY] 2.8% (dp@ii); di nvl | -5
) 2.7 {m, 1H); 2.20 — 2.60 (bm, 7H); 2.36 (s, 3H); 1.92 (m, 1H); 1.50 — 1.80 (m, 1H).

Example 44
7-Fluoro-4-{{3-]4-(4-Auorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-
olidinylimethyl)-2-naphthalenecarbonitrile (Enantiomer 2

A solution of formaldehyde in water {(37% w/w; 11 pbL) was added to a stirred solution of
{ Example 30 (12 mg) in CH,CN (2 mL) under Nitrogen atmosphere at r.t. After 15 min

NaBH(OAc): (8.5 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 (11 mg) as a white foam.

HPLC({L.C/MS -ES /+)tz = 3.99 min

MS (ES/+): m/iz=460 [M+H]"

NMR (CDCl3): & (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); 2.89 (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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met hyl i dene-1, 5-di hvdr o-2H-pvrrol - 2-one Exanple 3 (5g) was taken up with
CH3CN (50m) and 1.25 m of aqueous fornal dehyde 37% was added. nﬁzter

mn at 25C aqueous NaCH 3M solution (10 m-) was added and the & - BJﬂWV\/as
stirred at 40C for 4hrs. The reaction was followed by HPLC. The reaction

m xture was cooled and filtered to give 0.6g of the title conmpound. NMWR
(CDCI3): S yonskndbetd (t. 1H), 7.37 (dd, 2H), 7.18 (bs, peidepscbsfBrht, 2H) .
7.02 (d, 2H, 5.03 (d, 1H), 4.93 (d, 1H), 4.72 is, 2H), 2.59 (bm 2H), 2.49
(bm 2H), 2.19 (bm 2H), 2. 10 (bm+s 5H) Exanpl e 50 91 2 7 FEB 2007 WO
2005/ 0496 @=FIR -{4-1h i

.AL']J' i wb

1-f (3, 5- Dipyidond i thalan chr &ufﬂlumt_igmggj
i rzngg hyl) -ppscg@croh f Rof Iddhyate if WAKS (S7% QY 20 gLy\aas)ﬂuae&ﬁsrtarsaﬁ@d §éi!(.rﬁon5§fﬁ”p| e 3
ny I ssol ye nde i trogen at posphere.
The cl earES’@B'P@t?"b@ g '"sgggﬁ(@ﬁ@-)f‘(f?ﬁ’ﬁ'? }"5“’&85‘@ ﬁ"ﬁ)atvﬂgs A&’&Héa mlE%ol i d
cr yS]E a: It I ngmowms rrgpwaé vwéded ﬂ'cb‘rﬁor&hw Mhe Waisture WfS’ gdreaﬁohfuahem h. anal'?<292§0| id
vvas | er.e \ e C
N TR PR IsAR i vasyo( The eRfus g Purieg oa o Srde o 277 5
(m 2H) MbBD(:m wa&ihec: with WedHs,, eldisl; with. N6l (zM RHMEOB, Bflowsd bHNEOR).78 (bm
38 (s, 3H). mp. (by
DSC) 205 glnhl%\‘%%%raﬁ é’gﬁ‘@%@%}%ﬁ@ réqgrac%tﬁf M tern of the product of
Exanpl e 50-1Ffl.rC(t©’M$e—E8fl+)td'-3&ﬂaaml ngs is as follows Two theta d-spacing
(deg)(An 4 ,2 9,6 11,4 7,8 12,1 7,3 12,5 7,1 14,0 6,3
16, ﬁ%%}ﬁ}wz "’%0@'}5!*1]3 17,0 5,2
NMR (CDCL): 5 (ppm) 8.18 (s, 1H): 7.95 (dd, 1H); 7.88 (dd, 1H); 7.45 (ddd, 1H); 7.34 (dd,
( 2H); 7.31 (s, 1H); 6.89 (t, 2H); 4.65 (d, 1H); 4.58 (d, 1H); 2.86 (m, 1H); 2.8-2.6 (b, 3H);
2.45 — 2.25 (m, 5H); 2.23 (s, 3H); 1.97 (m, 3H); 1.67 {m, 1H).

Example 46

7-Fluoro-4-{{3-[4-{4-fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-
pyrrolidinyl}methyi)-2-naphthalenecarbonitrile (Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 22 pt} was added to a stirred solution of
Exampie 32 (24 mg) in CHaCN (2.5 mL) under Nitrogen atmosphere at r.t.. After 15 min
NaBH(OAc); (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{.C/MS -ES /+)tz = 3.92 min

( MS (ES/+): m/z=460 [M+H)'
NMR (CDCly): 8 (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).

Exampie 47
6-Fluoro-4-{{3-[4-(4-fiuorophenyl)-1-methyl-4-piperidinyl}-2-oxo-1-

pyrrolidinyl}methyl)-2-naphthalenecarbonitrile (Enantiomer 1)

A solution of formaldehyde in water (37% w/w; 15 pL} was added to a stirred solution of
Example 33 (10 mg) in CHsCN (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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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 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 28,73,1 29,530 30,429 33,827 34,7 2,6 35 9{%8%0738’ 1
2,4 92 2 7 FEB 2007 WD 2005/049600 PCT/ EP2004/012772 Example 5

1-1(3.5-D chl orophenyl ) net hyl | - 3-f 4- (4-fl uor ophenvl) - 1- et hyl - 4- pi peri di nvl |
-1.5- di hydvo20dsiospgso rol - 2-one citrate salt (Crystallinecteprwddiziit hod A
Exanpl e 3 (200ng) was di ssol ved in tetrahydrofuran (2 nL) at r.t. under

Ni t h | ut focit
Nl 0 (8 g Drhateshed wit egh, ABled NS FERCFEoRATouad dbghss 11
gbse(rjved Mnﬁumnmwtmém;ﬁﬁ%mmg)mawﬁh?%gj | d) V\aNﬁ/Rfl I(Ejergﬁl/szca)?d
rne at r t he | e CO oun e-

$(ppm 11. *@%L@Wiéﬁ%%ﬂ“%%‘g , 7. 4r2m(dd 2H) ; 717 (t, 2H; 7.16
(M 2H); NS ESHmmiZH4p0 (M1 (s 21- 1) 3.96 (s, 2H); 3.06-2.97 (bm 4H);

2. 82 (OM o (cBehy s (poh) 8.78%s, 1FnCros fua, 1) 7.67- @8 4%} 736%m, fup7.d6%ua 2 M P-

(by DSC):
2H); 7.32 (s, 1H); 6.9 (t, 2H); 4.65 (d, 1H); 4.58 (d, 1H); 3.00-2.60 (bt, 3H); 2.5-2.15 (bm,

5H); 2.24 (s, 3H); 2.09 (b, 1H); 1.98 (m, 2H); 1.68 (m, 2H).

Example 48
1-[{3.5-Dichlorophenylimethyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1H-
pyrrole-2,5-dione

intermediate 63 (92g ) was taken up with MeOH (100 mlL). 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 agqueous 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): 5 (ppm) 7.46 (t, 1H), 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-fluocrophenyl)-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 mixdure 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 (CDCl5): & (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
(bmr+s, 5H)

Example 50
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Met hod B Exanpl e 1(5Kg) was taken up with 100 nL of MeOH (25L). After
conpl ete dissolution- aqueous fornal dehyde (1.15L, ) was added and the
m xture was stirred for 10 mn at 25C. Sodiumtriacet oxyborohyeri}jEEﬂ ABkg)
was added in 10 portions over 30 min. After 40 mn the reaction was
concentrated under vacuum (P=250 nBar, internal tenperature 37-40C) to 15L.
Agq. sat ur atwed 20d860@®» (30L) was added to reach pH 8 (pH pepar)ocsnBeREt (25L)
was added and the phases were separated. The aqueous phase was extracted
with AcCE A g combi ned. o -#J@%Rnﬁ I I-%i cﬂn 2 Wr at ed
brine/dis 1 ] e Ol U O o O S ot od
t hen MeCHdilVg Hepye pd tamaratesaliol uti on contain ning exanple 3 was
concentra b1 L6 TG ' r4i.on. The
sol ution m%gmé'?isrz(?}éod@&?aslcﬁg’s‘rﬂvﬁ‘??%% ((g'gﬁﬁgggﬁ'tﬁiﬁfﬁeh%ﬁ%@h%éﬂ&l i d)
and But anei¢er solgipn)wagaseeddd @nd ifymaricoacid €ntegk wesl addede rSolid gakstiliaaipntwas
sol ution 1 U i L fiqed OL and
St rred foPRed TR S e o e R B B s e e 1
(10 1) t @ivehelitle compowna (P27 ;ehpound (2.5Kg). Melting point (by DSC): 161C.
NVR (de- . ; 4 . 7.40 ppm
(519 O B 00EP) Mgy 1r% L 2D 6 TR A 1
b (bin 21 6.55 B, 2. 50t 21 3.96 (5, BH) 357 0, P TOX0BG HBAGEIDMERY), 2 52
ppm (d, 2B)ay @m38HPpas (PaH).2H) 93 2 7 FEB 2007 WO 2005/ 049600
PCT/ EP2004/ 012772 ‘Tabl e 2 %’he X-ray powder diffraction pattern of the
pr oduct of“-MBYrBis@)@Qs-ﬁrpterns of 'd" spacings is as follows Two theta

1

d- spaci ngy s heta d-spacing (deg) (Angstrons) (deg) (Angstrom §) 7,1

12(5 24,0 0.6 4.24.9 3.6, 11 /, 1 25.5 S 1,9.7,4 26,4, 3,4 14,0

6 5 201 Th Xy iower tifraction pattars o tpbiprodi of Tcampls g0gnsemas ot 5y | 17

5,0 spacings is as follows

Two theta d-spacing
(deg) (Angsiroms)
4.2 21,1
9,2 8,6
11,4 7.8
12,1 7,3
12,5 7,1
14,0 6,3
16,1 5,6
16,3 54
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 42
21,2 4,2
23,2 38
23,6 3.8
23,8 3.7
24,4 3.6
25,2 35
26,7 33
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 25
38,1 2,4
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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 Exanple 52

1- 1( 3. 5- Di chl orophenvi | et hvf - 3- 14- (4-fl uorophenyl ) - 1- et hyl - 4- ijES ' q@ﬁ\/l | -
1.5- dihydro-2H pyrrol-2-one citrate sale ( Crystalline form 2) F’r%l 3
(25g) was dissolved in tetrahydrofuran (200nl) at room tenperature under

Ni trogen. Wne2mbemeoosol uti on was seeded and a sol uti on pérepioni/enaai d (119)

i n methanol (50ml) was dosed. |sooctane was added dropwi se 125m and | eft
stirring gver n'ggi Then additional 50nml of isooctane were added and
stirred f S. The solid was filtered very slowy and dried into oven
at 40deg u€(3y5-Dichbdro mictleyil-8-{4- )-Meiethyld-peritdingiiby,50SC) : 137C.
NVR (d6- ) .06-1 .49 ppm (t, 1 H, 7.40 ppm
(m 21-1)[)%‘ re-gH of-2:ofe diy ep : i ?f, B 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, ZMO ppm (bm 2H) 94 2 7 FEB 2007 WD 2005/ 049600

PCT/ EP200 2 Table 3 The X-ray powder diffraction pattern of the
product of Exanple 52 in ternms of 'd" spacings is as follows d spacing Two
Theta An@kfgﬁl%g:i g@&gﬂg) %?LJ fﬂs&o]@ed in Zetfetydrofrar (2t atPr.8 uhBer Nitrogln 17 6

4,8 18,6 4,
atmosphere. The clear solution was seeded and a solution of citric acid (88 mg) in MeOH

(0.5 mlL) was dosed. Solid crystallization was observed. The slurmy was stirred 16 h at r.t..
The solid was filtered and dried at r.t. in vacuo to give the fitle compound (200 mg).NMR
(de-DMSOQ) 8{ppm) 11.6-10.4 (b, 3H); 7.52 (t, 1H); 7.42 (dd, 2H); 7.17 (t, 2H); 7.16 (m,
2H); 7.16 (m, 1H); 4.51 (s, 2H); 3.96 (s, 2H); 3.06-2.97 (bm, 4H); 2.82 (bm, 2H); 2.29 (bm,
2H); 2.65 (s, 3H); 2.60 (d, 2H); 2.52 (d, 2H) m.p. (by DSC): 156.6 °C

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 NaHCOQ; (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
compiete 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 fo
30L and stirred for 4h. The solid was filtered and washed with MeOH/2-Butanone 1/1 (10
1} to obtain the title compound ( 2.5Kg).
Meiting point (by DSC): 161°C.
NMR (ds-DMSO) 5(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), 3.1-2.8 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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3,9 23,1 3,8 23,6 3,6 24,5 Exanple 53

1-t(3.5-Di chl orophenyl ) net hyi |l -3-f4(4-fl uorophenyl)-1-net hyl -4-pi peridinvll-
1.5- dihydro-2Hpvrrol -2-onecitrate salt ( Crystalline hydrate f02 m;Elﬁxmypl e
52 (0.200g) was suspended and stirred in water (2nml) at room tenperature.
The slurry was heated to 50C. The solution was cooled down to 20C. Solid
preci pit at ivap200860660r €d. The slurry was stirred 16 hrs aer2Pfeosdiiensolid was
filtered and dried at room tenperature under vacuumto give the title
conmpound (0.172g). Melting point (by DSC): 100.29C NWR (52364): (DVMsO 5
(ppn) 11.9aBe 2 (b 31-1), 7.48 (m 1 H), 7.39 (m 2H), 7.14 (m 2H), 7.13
(m 31-1), 4.48 (s, 2H), 3.93 (s, 2H), 3.6-2.1 (bm BH), 2.62 (s, 3H),
2.53(d, 2H), ., 2.49 : abl e 4 95 27FEB2007 2005/.049600 -

PCT/ EPZOOE%‘BJ?(ZWZP"I"&FS“ : igBRate P e Refiugt ofy aé?lh'eg‘ PHEF 08t of
Exanpl e 53pha¢ingeisas fallowd' spacings is as follows d spacing Two Theta
Angstrons (deg) 9,3 9,5 8,0 11,0 6,5 13,5 6,3 14,0 6,1 14,5 6,0 14,7
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 %30 ﬁ'leta d-spacing Two theta ter‘pa;:mg
(deg) |(Angstroms) (dog) | (Angsirom
71 12,56 240 3,7
10,6 84 24.9 36
11,6 7,7 25,5 3,5
11,9 74 26,4 34
14,0 6.3 28,1 3,2
/ 14,5 6,1 29,1 3,1
16,0 5,5 20.7 3,0
16,8 53 329 2,7
17,6 5,0
18,5 4,8
19,5 4,6
19,9 4,5
20,6 4,3
21,2 42
21,8 4.1
224 4,0
231 3,8
23,6 3,8
Exampie 52

[ 1-[{3,5-Dichlorophenylimethyli-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyi]-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 (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)



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 3,5 25,8 3,3 26,6 3,2 27,5 3,2 27,9 3,128,3 3,0 29,3 ?9 %ﬁ 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 3231 B ﬁ:’l)
36,0 2,5 36,6 2,3 39,7 2,241,2 2,1 43,4 96 2 7 fEB 2007 WO 2005/ 049600
PCT/ EP2004/ 012772 CLAIMS 1. A conpound of forrmula (1) RS RS R6 \W(CH 2'n
0 N R7 R4 wB3005/049600 PCT/EP2004/012772

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 11,5

7.2 12,2

55 16,1

53 16,7

_ 5,0 17,6
{ 4.8 18,6
4,6 19,4

4,2 21,9

3,9 231

3,8 236

a6 24,5

Example 53

1-[(3.5-Dichlorophenylymethyi]-3-[4-(4-fluorophenyl)-1-methyi-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 stimed 16 hrs at 20°C. The solid was filtered and dried at room
( temperature under vacuum to give the title compound (0.172g).

Meiting 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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RO RR2 (t) wherein -- represents a single or a double bond, R
represents a radical selected from kvo--~iii) O i)t "tPii) ( é P and iv)
') in which RL is halogen, cyano, Cl-4 alkyl, Cl4 al koxy, trifl udddkBt?88/| or
trifluoronmethoxy and p is zero or an integer froml to 3; R2 represents
hydrogen or Cl-4 alkyl; R3 represents hydrogen, hydroxy or Cl-4 alkyl; R4
represent s vy dsosgeeoor R4 together with R3 represents =@cokpmeii772R5
represents phenyl, naphthyl, a 9 to 10 nenbered fused bicyclic heterocyclic
group or a 5 or 6 nmenbered heteroaryl group, wherein said groups are
optionally substituted by 1 to 3 groups independently selected from

trifl uor ormdely¥ay pawder diffkaction patienx pf they proclucCof Exahhlexds int terms wdrdinet hoxy,
hal ogen orspggigbg\c'/: ésﬂffowﬂgg:, R6 and R7 i ndependently represent hydrogen,

cyano, C1°° s (CH2)rR10; R9 represents hydrogen, hal ogen,
C3- 7 cycl oal |k¥$paciegy|dPagbeta it ro, cyano or Cl-4 alkyl optionally substituted
by one or twdnggtomps &edlect ed from hal ogen, cyan, hydroxy or Cl-4 al koxy;
R10 represents 33/drpgedd or|] C3-7 cycl oal kyl ; n represents 1 or 2; (qis
0,1or2; r ijs Bor pnilhtegger from1l to 4; or a pharmaceutically acceptable
salt or a solvai®e then&dbf.§] 2. A conpound as clainmed in claim1l wherein nis
2. 97 27FEB2008 WO 2805/049600 PCT/ EP2004/ 012772 3. A conpound as cl ai ned
inclaiml or dain?2tberfein Rrepresents: ( c)P in which Rl is hal ogen,
Cl-4 al kyl, [cyasm, [Cli47aljkoxy, trifluoronethyl or trifluoronethoxy p is
zero or an iinteger frdipl o 3. 4. A conpound as clainmed In any clains | to
3 wherein Ry is5§&henyli5er pnaphthyl optionally substituted by one or two
groups sel ect ecs,4 r o t184f [ juor onet hyl , cyano, Cl-4 al kyl or hal ogen.
( 53 16.7
5,1 17,4
4.9 18,2
4.8 18,4
4.6 18,1
45 19,6
4.4 20,2
43 20,4
4,0 221
4,0 22,3
38 232
37 23,9
36 24.5
3,5 25,1
3,5 258
33 26,6
32 275
3,2 27,9
{ 3.1 28,3
‘ 3.0 20,3
3,0 207
2,9 31,0
2,8 35
2,8 32,56
2,7 334
2,6 34,9
2,5 35,2
2,5 35,4
25 36,0
25 36,6
2,3 39,7
2,2 41,2
21 434




5. A conpound as claimed in any clains 1 to 4 wherein R8 is (CH2)rR10 in
which R10 is hydrogen or C3-7 cycloal kyl (e.g cyclopropyl) and g%ﬂlpr

6. A conpound as clainmed in any clains 1 to 5, wherein Rg is hygrog 8
Cl-4 alkyl optionally substituted by one or two groups selected from

hal ogen. 7. A conpound as clained in any clains 1 to 6 wherein Ris phenyl
substi t ut edydyoosadsbaiori ne, R2, Rg and R4 are hydrogen, pRFmpSeolpyidregen,
hydroxy or nethyl, or together wth R4 forms =0 or =CH2, R6 and R7 are

i ndependent|y hydrogen or methyl, R5 is phenyl or naphthyl optionally

subst i t ut €eL.AMSone or two groups independently selected fromcyano, nethyl,
chl orine, forom HGbinfifs @ oM R8 is hydrogen, nethyl or
cycIopropr nﬂgﬁg nis 2. &% A conpound as claimed in clam| which is
1-1(3,5-Di chlorophenyl)nekgyl] 3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-dihy

dro-2H py 2- one, R6
1-[(3,5-Di c(i»l}':)ropheryl)rre 4 -3-[4-(4-fluorophenyl)-1-nethyl -4-pi peridi nyl ]
-1, 5- di hydr ;&-2Hepyn -one ;

1-[1- (3, 5- Di chl onopkenyl Ryl]-3-[4-(4-1l uorophenyl )-4-piperidinyll-1,5-dih
ydr o- 2H pyr ong alR8 Enanti oner 1); -[(1

S) - 1- (3- Chr o- 1- rapht hal enyl ) et hyl ] -3-[ 4- (4- quorophenyI) 4-piperidinyi]-1,
5- di hydro- ZFprrrollﬁione ; (h

1-[(3- Chlqg%_ qnapht hal enyl ) net hyl ] - 3-[4- (4-fl uorophenyl )-4-piperidinyl]-1,5
- di hydro- yrrol - 2- one;

4- ({3-[4- (4-¥ umfsa'ﬁéﬁ}}??S@g'ﬁl%@ﬁ%‘iﬂﬁ?f)?d»z 0x0- 2, 5- di hydro- 1

H pyrrol - 1- yt } feRipssts a ragigsh %ﬁ%%@@ﬁfbonltrlle

1-[1-(3, 5 Di chl or ophenyl ) etihyl | - 3-[ 4- (4 quorophenyI) 4-piperidinyl]-1,5-dih

ydro-2H pyrrol -2-ane (Chaig_ Enanti o E B 2007 WO
D4101
- hap £nyl ) d-3- [4 ( Qr ophenyl ) - 4- pi peri di ny
Rp Rp —

2005/ 049600 PCT/
]-1,5- di hydr gkt pyrir)d I2o-aN “)
1-[1- (3, 5-D chl orophenyl )et hyl |-

e

3-[4-(4- quor phenyl) - 1- et hyl - 4- pi peri di nyl

-1, 5- di hydr o hipr R9l is2- teeyyeh Clagan, I:‘C[:Lﬁ.mtailane&;,h) alkoxy, trifluoromethyl or
1-1(1

[ (1S)-1-(3-Chloro-1-napht hal en I)eth 4- (4-fluorophenyl)-1-nethyl-4-p
i peridinyl]- 1tmlgs And ?F H%Jgeff"ém1 to3;
1- [ (3- Chl or o* 1Hmapmrteﬁ%tlt%'msﬁr99¢9toh9h]¢esk»ﬂ4 (4 fI uor ophenyl ) - 1- net hyl - 4- pi peri d
inyl]-1,5- di hygdreprékbity orC _ o
]1 [115(3 5-D Cth%rrg rggg s?nyutmg}én]or?q[toge(therwnH?{;; rgprgg%tg 26 oME &ﬂ¥;| -4-pi peridinyl

¢ Rg 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, Cq1.4
alkyl, hydroxy, cyano, Cq_4 alkoxy, trifluoromethoxy, halogen or S(O)qCq.4 alkyl;
{ e Rgand Ry independently represent hydrogen, cyano, C+4.4 alky);
* Rgis (CH2)R10:

-« Rgrepresents hydrogen, halogen, C3_7 cycloalkyl, hydroxy, nitro, cyano or Cq_4
alkyl optionally substitited by one or two groups selected from halogen, cyano,
hydroxy or C4_4 alkoxy;

* Rqq represents hydrogen or C3.7 cycloalkyl,
* nrepresenis 1 or2;
e qisQ,Tor2;
e ris 0or aninteger from 1 to 4;
or a pharmacsutically acceptable salt or a solvate thereof.

2. A compound as claimed in claim 1 wherein n is 2.
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di hydr o- 2H pyrrot-2-one (Chain Enantioner 2);

1-[(1R) - 1- (3- Chl or o- 1- napht hal enyl )et hyl ] - 3-[ 4- (4-fl uor ophenyl)-1-nethyl -4-p
i peridinyl]- 1,5-dihydro-2H pyrrol-2-one; 27 FEB 2007

4- ({3-[4-(4-Fl uorophenyl)-1-net hyl - 4- pi peri di nyl ] - 2- oxo- 2, 5-di hydro-1

H pyrrol -1- yl}methyl)-2-napht hal enecarbonitrile;

1-[ 1- (3, 5- Bivgbsoswswkeny! ) et hyl ]-3-[ 4- (4-fl uorophenyl) - 1poaeteRydos/drapizper i di nyl
]-1,5- dihydro-2H pyrrol -2-one hydrochl oride (Chain Enantionmer 1);

1-[1- (3, 5-Di chl orophenyl ) et hyl]-3-[4-(4-fluorophenyl)-1-nethyl -4-piperidinyl
]-1,5- di B:dr o-A2¢dmmpoundlasZiaimed inyothirod lor deinu2 wWrekein R representsner 1) ;

1-[ (3-Chl oro-f- napht hal enyl ) met hyl ] - 3-[ 1- (cycl opr opyl net hyl ) - 4- (4-fl uor ophen
yl)-4- piperidinyl]-1,5-di hydro-2H pyrrol -2-one;

1-[(3,5-Dic ophenyl ) net hyl j - 3-[ 4- (4-fl uor ophenyl ) - 4- pi peri di nyl ] - 2- pyrrot
i di none 1-[

S) - 1- ( 3- CiRer o- 1- napht hal enyl ) et hyl ] - 3-[ 4- (4-f 1 uor ophenyl ) - 4- pi peri di nyl ] - 2-
pyrrol i di neamich® a@ﬂ-@oﬁ I]?élkﬂ) cyan&, ¢4 4 alkoxy, trifluoromethyl or triflucromethoxy
S)-1-(3-Cnl oro-1| -napht al en ethyl] 3-[4-(4-fl uorophenyl)-4-piperidinyl]-2-
pyrrol i di rioi§&ero or an lntegerfrom1 03

1-[1-(3,5-Dichl orophenyl )et hyI] 3- [4 (4 fI uor ophenyl ) - 4-pi peridi nyl]-2-pyrro
E' Flln(()geS 4D|Dcﬁlsbf)r ophen 344 4 f I r{gr3 \?Al)aereln R5 iy pheny! orl ”r?pf"}" 2- pyrrol
di none. (9% Ut g%ﬁ%ﬁ?  osgRaihs: SHRAh fom rhiororhedfyl, eyans € 47 PY
1-11- (3, 5- ggg,lm henyl Yethyl]-3-[4-(4-fl uorophenyl )-4-piperidinyl]-2-pyrro
| i di none astereoi sorner 1 Chain Enantionmer 2);

1-[1-(3, 5- D|chI orophenyl)ethyl]-3-[4-(4-fl uorophenyl é) peri di ny 41 2-pyrro
| i di none {-Di adt eandsiued s claimefdp RNESEINS bt whprein 8 is (CH2)rRqg in whi

4- ({3-[4- (R d%bu%ﬂ:@mavt%, QysibaRn (¢l @étobrcﬁ:y@&ﬁd disysrr10l i di nyl } et hyl ) - 2-
napht hal enecar boni tril Enantl oner 1);

4- ({3-[4-(4-Fl uorophenyl)-4-piperidinyl]-2-o0xo-1-pyrrolidinyl}nethyl)-2-
napht hal erfecar l&o(njn‘npwn@ agEleimed iorapy cl2ims 1 to 5, wherein Rgis hydrogen ar C1.4 alkyl

1 P00 ebbtak oAt ] RO e B Mg o -y ol T 1 ety

6- Fl uoro-4- ({3-[4- (4-fl uorophenyl) -4-pi peridinyl]-2-oxo0-1-pyrrolidinyl}nmethy

|7) ;: IZUOPS haI AR dsl didiiBed FAH tda‘ﬂﬁ@ﬁ t& wherein R is pheny} subrstltuted by ayI } et hy
7 54, S L) e A i
2005/ 04960gttp&4-/fmoﬁa/og 15GH2, Rg and Ry are independently hydrogen or methyl, Rg is

phenyl or naphthyl optionally substituted by one or two groups independently selected
from cyano, methyl, chlorine, bromine or fluorine atom, Rg is hydrogen, methyl or

cyclopropyimethyt, and n is 2.

\ 8 A compound as claimed in clam 1 which is

¢ 1-(3,5-Dichlorophenyl)methyl}-3-[4-(4-fluorophenyl)-4-piperidinyl]-1,5-dihydro-2H-
pyriol-2-one;

e 1-[(3,5-Dichlorophenylymethyl}-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-
dihydro-2H-pyrrol-2-one ;

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

* 1-{(18)1-(3-Chloro-1-naphthalenyl)ethyl]-3-[4-(4-fluorophenyl)-4-piperidinyi]-1,5-
dihydro-2H-pyrrol-2-one ;

¢ 1-[(3-Chloro-1-naphthalenyl)methyl}-3-{4-(4-fluorophenyl)-4-piperidinyl]-1,5-dihydro-
2H-pyrrol-2-one;

¢ 4-({3-{4-(4-Fluorophenyl)-4-piperidinyl]-2-oxo-2,5-dihydro-1H-pyrrol-1-yl}methyl)-2-
naphthalenecarbonitrile;

» 1-[1-(3,5-Dichlorophenyl)ethyl}-3-[4-(4-fluorophenyl)-4-piperidinyil-1,5-dihydro-2H-
pyrrol-2-one (Chain Enantiomer 2);
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6- Fl uoro-4- ({3-[4-(4-fl uorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}nmethy
| )-2- napht hal enecarbonitrile (Enantioner 1);

1-[ (3, 5-Di chl orophenyl ) et hyl ] - 3-[ 4- (4-fl uor ophenyl ) - 1- net hy1- 41)1] @?ﬁizﬂﬁnyl ]
-2- pyrrolidinone;

1-[ 1- (3-Chl oro- 1- napht hal enyl ) et hyl ] - 3-[ 4- (4-f | uorophenyl ) -I - net hyl - 4- pi peri
dinyl]-2- pyvorakiosbsoone (D astereoi somer 2 Chain Enant i @g®fepigos/o12772

1-[1- (3, 5-bi chl orophenyl ) et hyg- 3- [ 4- (4-f | uor ophenyl ) - 1- et hyl - 4- pi peri di nyl ]
-2- pyrrolidinone (D astereoisonmer 1 Chain Enantioner 1);

1-[1 - (3, 5-Di $H(IDIHALHArY-dtrapthalgnylethyik-3id-(biesorhepy)-4 pinestingl-1.5- pi peri di nyl
]-2- pyrroli dihgeoeH-prratreneoi soner 2 Chain Enantioner 1);

1-[1- (3, 5-Di gljh. mmarﬁamam 5%*[h—‘%ﬂlﬂﬁrf)bﬂé‘ﬁ%?ﬁl}ﬁé}wlkélgéFﬁﬁrWJrs‘l‘IO' peri di nyl
]-2- pyrroli gwp‘g %8{{@ a?% EH] ? Ia.,) nant i omer

1-[1-(3,5-Di z g: =T pheny 1rreth|- eridinyl
15 byirot| SN 6 YA REORTOOM g4 ooy
1-[(3,5-Di chﬂ@rd)lwm?ﬁ)moll‘ﬁy@!}&s (4- (4-fluorophenyl)-1-net hyl - 4- pi peri di nyl ]
- 2- pyrr ol 4 di@ehidonkidphtnahylimethyl]-3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-1,5-

1- [ (3, 5- D chipyqelgn },}dﬂg_tohgf] 3-[4-(4-fluorophenyl)-1-nethyl - 4-piperidinyl]
-2- pyrrolid Q?gf ﬂﬁﬁh [4-{4-fluoraphenyl ethyl-4-pi |d|n

4({3[4(4IIl i t% q Ai e (kallﬁ1 By x%pp’f gyrtaldlnyl}mathy
1)-2- napht hain¥#rae TOP? 'é'r‘ﬂfl '5'??@?502

4- ({3-[4-(9- rt+[(16i)13dﬁ&mrt,r:unan@ha@msd)eﬁwﬂ;éﬂﬂ ﬂﬂqrqipf@nm‘%émethmﬂaﬂdmwyl } met hyl
) - 2- napht hah @adlionairdoRipyrollRorie=nant | oner  2) ;

7- Fl uor o- 45 ({4%“3[4& (%Jdrdﬁﬂé&mbﬁméw iﬁBFthi] ﬂom@sroﬁr%fbvm pyrd§0- 1- pyrrol i di

ny)) met hyl) 9 L ﬁﬁ'&g sji é e (Enant I omer

$| flng?[]& ;1 ( ﬁ? Or 2 Q}gﬂ% 1(g1faiuor¥phenyl§” pn?ertkﬁ B/pJndlnyt?)é%-l pyrrolidin
7- Fl uor o- F@Y‘[‘m %"&Pﬂ%&ﬁﬂ@hﬂfmﬁrﬂerﬁﬁﬁﬁ@ﬁﬂ@t'ﬁmﬁéﬂ) di nyl ] - 2- oxo- 1-pyrrolidi
nyl } met hyI 9 141G piidnidregneoy)yekig )3t [H+4( 41-ﬁuc(r6p1mnylp-0ﬂm1h3al94-plperldmyl] 1,5-

6- Huo[ﬁ I4 ( ik dirﬁ—?fl-ﬂp)fn‘dl%ﬁ ﬁuérhm@em@gswlznimmen)dl nyl]-2-oxo-1-pyrrolidi
nyf} met hyl) vil-3-61- E}%}F 4-flugrophenyl)-4-
11|[_£ SpgrP‘olcgl iggg q](r% {E@ ﬁyrrofl ?ﬁl od en Y;l - ?ﬂ'] %! pi peri di nyl ]

1-[(3, 5-Di thﬂd%ﬁ@h‘ﬂ%@%ﬂe hyB-3rld-($-Hugrerhepy pfrbiperginyll- Ay meidingngi per i di nyl |
-5- net hyl i déd@-S)-153dihoyet-aaghthaleyyl)etiyl- 2-efjucosphenyphdipipedditye2d | y
accept abl e salholidRode [Diskiaebikemérdy, fumarate or citrate) or a solvate or
anor phous or 1Gf1sM35lcnifo-1 MapRndiBRNERTR-3 98- RopRHNH 4B ehbiAyii®d in claim 1
whi ch i pyrrolidinone;
+ 141-(3,5-Dichlorophenyl)ethyi]-3-[4-{4-fluorophenyl}-4-piperidinyl}-2-pyrrolidinone
(Diastereoisomer 1 Chain Enantiomer 1};
¢ 1-{1-(3,5-Dichlorophenyl)ethyl]-3-{4-{4-fiuorophenyl)}-4-piperidinyl}-2-pyrrolidinone
{ (Diastereoisomer 2 Chain Enantiomer 1);
s 1-[1-(3,5-Dichlorophenyl)ethyl}-3-[4-(4-fluorophenyl)-4-piperidinyl]-2-pyrrolidinone
(Diasterecisomer 1 Chain Enantiomer 2);
» 1-[1-(3,5-Dichlorophenyi)ethyl]-3-{4-(4-fluorophenyl}-4-piperidinyl}-2-pyrrolidinone
(Diastereoisomer 2 Chain Enantiomer 2},
»  A-{{3]4-(4-Fluorophenyl)-4-piperidinyl}-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 1);
¢ 4-({3-]4-(4-Fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methy!)-2-
naphthalenecarbonitrile (Enantiomer 2);
o 7-Fluoro-4-{{3-[4-(4-flucrophenyl}-4-piperidinyl}-2-oxo-1-pyrrolidinylimethyl)-2-
naphthalenecarbonitrile (Enantiomer 2});
» 6-Fluoro-4-{{3-[4-(4-fluorophenyl)-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 2);
s 7-Fluoro-4-{({3-[4-(4-fluorophenyl}-4-piperidinyl]-2-oxo-1-pyrrolidinylymethyl}-2-
naphthalenecarbonitrile (Enantiomer 1);
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1-[ (3, 5-Di chl orophenyl ) et hyl ] - 3-[4- (4-fl uorophenyl ) - 1- net hyl - 4- pi peri di nyl ]
-1,5- dihydro-2H pyrrol -2-one;

1-[ (3, 5- Di chl or ophenyl ) net hyl ] - 3-[ 4- (4- f | uor ophenyl ) - 1- net hyl - 42 @i f&ér J06fi ny! ]
-1,5- di hydro-2H pyrrol - 2-one hydrochl oride; 100 27FEB 2007 WD 2005/ 049600
PCT/ EP2004/ 012772

1-[ (3, 5- D ghbosespiroy! ) met hyl ] -3-[4-(4-fl uorophenyl) - 1- petrhiypboodre2rper i di nyl |
-1, 5- dihydro-2H pyrrol -2-one furrarate

1-[ (3, 5-Di chl orophenyl ) net hyl ] &14 (4-fiuorophenyl)-1-nethyl - 4-pi peri di ny4-
1, 5- di hydr OﬁﬁmWf(&'Hﬂ‘HﬂHWEhW epipesidingl-goxerditayrrelidimimstivhidreof . 10. A
process for hhghtilensatiohithe (Enaaticesmigund as claimed in claim! which

process CONRL M . : bYV), wherein
R11 is Ci- 4nﬁ [‘?Sﬁglchl%)opﬁ¥ﬁg}l y‘]%ggsa ﬂ%w%aﬁw{g@&w’dﬁg Ig2 R5 N HR7 R6
(N) or ethyl dro en or, al k eahsthe nmeani_n defined I n
formula (19 it |(%CQ‘°“PT¥ %‘f‘éﬂ:?’ﬂ‘h@" %-f%‘iﬂy me thb4-piRgridipgl-2-R7 R9 and
n are as def pmrdinnne[waste@msmer%/Cba:ﬂEaami@mouhd of formula(l), "wherein -

is a single hqng&Rbichepogsteaiethiladrdgaooropherid)-14methiydpiperidin}-2r epr esent s
hydrogen, or, olfé]h‘r‘éhé &%ét@ﬂ&oi%mé’ LORRA ERGhtRmef @ mul @ (VI), wherein Rea has

t he R5NaO 1) or is a
ni trogen pr ot eﬁ?ﬁ N chrlo g’e e itﬁ p%%’ 3 Slqethﬂ-zprﬁééné‘ngg@defl ned in
claim1, to yyElgn "% efﬁa'seve%P PRytofies )m n--is a single bond, R3
i s hydroxy® aﬂd1~Ea151D$cﬂw@nrege)ethyﬂf3-[da(4—tﬂy@bpm0ﬁﬁnethyl&mmr@mﬂmﬂ- of formula
(VI'1), wher epprdieinohe (ibsteresisamenyCliaih Enadtioner 2, ormul a (1) or is a nitrogen

prot ect i NG, gHqyuEs 5 lpidhTorSpHeARYEHYE- WUQUAUSOEhdRYI) FametiR-4-pifiaRyy 29 and n are as
defined in- Clpﬁlnﬂqd one (Diastereoisomer 2 Chain Enantiomer 2);

» 1-[(3,5-Dichlorophenyl)methyl]-3-{4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Enantiomer 1);

= 1-[(3,5-Dichiorophenyl)methyl}-3-[4-(4-fluorophenyt)-1-methyl-4-piperidinyl]-2-
pyrrolidinone (Enantiomer 2);

o 4-({3-[4-(4-Fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-2-
naphthalenecarbonitrile (Enantiomer 1);

»  4-({3-[4-(4-Fluorophenyl}-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyi)-2-
naphthalenecarbonitrile (Enantiomer 2);

¢ 7-Fluoro-4-({3-[4-(4-fluorophenyl}-1-methyl-4-piperidinyl}-2-oxo-1-pyrrolidinylymethyt)-
2-naphthalenecarbonitrile (Enantiomer 2};

e  B-Fluoro-4-({3-{4-(4-fluorophenyl}-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-
2-naphthalenecarbonitrile;

¢ 7-Fluoro-4-({3-[4-(4-fluorophenyl)-1-methyl-4-piperidinyl]-2-oxo-1-pyrrolidinyl}methyl)-
2-naphthalenecarbonitrile (Enantiomer 1};

( o  B-Fluoro-4-{{3-[4-(4-fluorophenyi}-1-methyl-4-piperidinyl}-2-oxo-1-pyrrolidinylimethyl)-

2-naphthalenecarbonitrile (Enantiomer 1);

¢ 1-[({3,5-Dichlorophenyl)methyl]-3-[4-(4-fluorophenyl}-1-methyl-4-piperidinyl]-1H-
pyrrole-2,5-dione;

« 1-[(3,5-Dichiorophenyl)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

« 1-[(3,5-Dichlorophenyl)methylj-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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101 2 7 FEB 2007 WO 2005/ 049600 PCT/ EP2004/012772 R5° Rea 0 R6 L MR2 R7
RO (VII) yield a conmpound of formula(l) wherein -- is a single b%ﬁﬁaﬁﬁ R3
together with R4 to represents =0, or d) reaction of a corrpoun
formula(VI1TA), wherein R R2, R5, R6,R,Rg and n are as defined in claiml,
RS R NCHZ)nO NRfT O RRRR2 (M IA) wth an al dehyde, CH(O (CH2) nR10
(Villa), whepessnossses S an integer fromO to 3 and RLO0 erap20edizred in
claiml1, to yield a conmpound of forrmula (I), wherein --- is a single bond,
R8 represents (CH2)rR10, whereinr is an integer from1l to 4 and R3 together
with R4 repﬂEIEEﬁ’th:h!oﬁqpanylm)etmy]ea Mﬂéﬂumpmemybﬁenghﬂﬁaﬁn@idwll-érﬁ-aci d of a
conmpound of f @{t_g)z R5 Rea 0 X R6 R7 - CHZ)nHR3 RO RO
(\/a)R3|sh chast ani ng deflnedlnfornua(1€§)e is a
nitrogen pt ot e[é'ﬁ g&h“’é‘?RS‘GBY')"F@ﬂ"Sﬁza'[“é%ﬂ”%ph@?')ﬂdnﬁhﬂ@‘%‘?r@'r%@ fined in
claimi1, to vighad-ZepursHadmeaitratd;ormul a (1), wherein --is a double bond, R3
represents h dr en or 1 4 aI kyl and R4 is hydrogen; or f) N-alkylation of
a corrpound o wherein R8a has the neaning defined in
formula (1) or |s a nltrogen protecting group and R, R2, R3, R4,RO and n are

as definedyg N A process for the preparation of a compound as claimed in claim 1 which process
comprises:
a) cyclisation of a compound of formula (IV), wherein Rqq is C1.4 alkyl { e.g methyl

\\I—-' CH,n CO,R,,

R5

H
rR7 R6 (V)

or ethyl), R3 is hydrogen or Cq4_4 alkyl, Rgg has the meaning defined in formula (I) or is a
nitrogen protecting group and R, R, Rs, Rg, R7.Rg and n are as defined in claim 1, to
vield a compound of formula(l), wherein — is a single bond R3 represents hydrogen or
€14 alkyl and R4 represents hydrogen, or

b) cydlisation of a compound of formula (V1), wherein Rga has the

(V1)

meaning defined in formula (1) or is a nitrogen protecting group, R, Ry, Rs, Rg, R7,Rg and
n are as defined in claim 1, to yield a compound of formula(l) wherein --—is a single bond,
Rgj 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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claiml, with a conpound of forrmula (1X) 102 27 FEB 2007 Rea\ N(CHZ)n N R4
R3 RO RR2 (VMIl) L-C(R5)(R6)(R7) (IX) in which L is aleaving group, R5 R6
and R7 are as defined in claiml1, to yield a conpound of fOI’I‘EJi Eﬁéﬂﬂz\herei n
-is a single bond, and thereafter optionally for any of steps (a? f):
renmovi ng any protecting groups and/or converting a conpound of forrmula (I)

I nt o anot hewoaenpesmd of formula (1) and/or separati onpofrEr2@901200nd Of
formula(l) or a derivative thereof into the enantionmers thereof formng a
pharmaceutical ly accep! able salt. 11. A conpound as claimed in any clains 1
to 9 for use in therapy 12. The use of a conpound as clained in any clains
1 to 9 inRse prepagati f a nmnedicanent for use in the treatnent of

condi tions L atgehyoyNt achykinins (including substance P and ot her

neur oki ni ns) T /by sel ective inhibition of the serotonin reuptake
transporter 13/ A pharnmaceutical conposition conprising a conpound
as cl ai nedré n anyrcj 1to 9 in adm xture with one or nore

phar maceutical |y accept&ble carrier@lpr excipients. 103

to yield a compound of formula(l) wherein -— is a single bond and R3 togsther with R4

represents =0, or
d) reaction of a compound of formula(VIlIA), wherein R, Rp, R5, Rg,R7,Rg and n are as

defined in claim 1,
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) JLRT
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with an aldehyde, CH(OXCH2)yR10 (Villa), wherein m is an integer from 0 to 3 and Rqg

is as defined in claim 1, to yield a compound of formula (}), wherein - is a single bond,
Rg represents (CH2)rR1g, wherein r is an integer from 1 to 4 and R3 together with R4

represents =0, or
e) cyclisation in the presence of an acid of a compound of formuia (Vla), wherein

(Via)

R3 is hydrogen, Rgg has the meaning defined in formula (1) or is a nitrogen protecting
group, R, Ro, Rs, Rg, R7,Rg and n are as defined in claim 1, to yield compounds of
formula (1), wherein -—is a double bond, R3 represents hydrogen or C1_4 alkyt and Ry is

hydrogen,; or
f) N-alkylation of a compound of formula (VIIt), wherein Rgg has the meaning defined in

formula (1) or is a nitrogen protecting group and R, Ra, R3, R4,Rg and n are as defined in
claim 1, with a compound of formula (IX)
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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):

+ removing any protecting groups and/or _

» converting a compound of formula (1) into another compound of formula (}) and/or

+ separation of a compound of formula(l) or a derivative thereof into the enantiomers

thereof
« forming a pharmaceutically acceptable sait.

11. A compound as claimed in any claims 1 t0 @ 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 freatment of conditions mediated by tachykinins (including

substance P and other neurokining) and/or by selective inhibition of the serotonin
reuptake transporter protein.

13. A phamaceutical composition comprising a compound as claimed in any claims 1 to
9 in admixture with one or more phammaceutically accepiable carriers or excipients.
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