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present invention relates to diazabicycle derivatives, to process&iaﬁ@r
their preparation, to pharmaceutical conpositions containing the WW
their medical use. In particular, the invention relates to novel conpounds
whi ch are potent and specific antagonists of tachykinins, including

subst ance Woasigh¢sds her neur oki ni ns. Thus, the present i npaneyHR3@ ovi des
conmpounds of formula (1) R2 (Rnf v {I) R represents hal ogen or Cl-4 al kyl

; Rl represents Cl4 alkyl; R2 or R3 independently represent hydrogen or C 14
al kyl; R4 represents trifluoronethyl, Cl-4 alkyl, Cl-4 al koxy,

trifluor opkRti: @krRArREG8N; RS represents hydrogen, Cl4 al kyl or C3_7
cycloal kyl; R6 is hydrogen and R7 is a radical of formula (Vi): (W or R6 is
a radical of formula (W and R7 is hydrogen; X represents CH2, NR5 or 0O; Y
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3; p and g are independently an integer froml to 2; and pharmaceutically
accept ablnepatighlas then thventibny sglates tp hneved shmpotndsuwhithe are nefsoidéndespecifisf t he i nventi on
is 1 0 Jbiltagefi6of WehyRiidd Ghidng ROIHAED 2(ddhdORurokinipsdl) wWherein A represents
C(O or S(Oq; 5 Xrepresents CH2, NR5 or 0; R represents hal ogen atomor C

1-4 al kyil'hl.h,y Gsrprersgn[l) m%?n?gi&ﬂ\ﬁde%&orqpo%% forﬂulggza t R2 or R3 independently

represen ogen ofr repre s trifluoromethyl, d _4
alkyl, d _4 koxy, trlfluoronethoxy or a halogen; 10 R5 represents
hydrogen gl- aIkéL or C3_&%ﬁycloalkyl,

I
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R represents halogen or Cy_4 alkyl;

Rj represents Cj_4 alkyl;

Ry or R3 independently represent hydrogen or Cj_4 alkyl;

Ry represents trifluoromethyl, Cj.4 alkyl, Cj_4 alkoxy, trifluoromethoxy or halogen;
Rs represents hydrogen , Cq_4 alkyl or C3_7 cycloalkyl;

Rg is hydrogen and R7 is a radical of formula (W):
~{CHyp

Xe 7
O)\NXE)

3 2 N
= (W)
or Rg is a radical of formula (W) and R~ is hydrogen;

X represents CHy, NRs or O;

Y represents Nitrogen and Z is CH or Y represents CH and Z is Nitrogen;

A represents C(O) or §(0)q, provided that when Y is nitrogen and Z is CH, A is not S(O)q;
m is zero or an integer from 1 to 3;

n is an integer from 1 to 3;

pand q are independently an integer from 1 to 2;

and pharmaceutically acceptable salts and solvates thereof.

A further embodiment of the invention is



mis zero or an integer froml to 3; nis an integer froml to 3; p or ¢
are independently an integer froml to 2; and pharnmaceutically ac¢aptadis
salts and sol vates thereof. 15 Suitable pharmaceutically acceptable salts of
t he conpounds of general forrmula (1) include acid addition salts forned

wi th pharmaceutically acceptable organic or inorganic acids, for exanple
hydr ochl or {y@fS0ed3kdr obr om des, sul phates, al kyl- or ary$éﬁ%ﬂﬁﬂga;es (e.q.

met hanesul phonates or p-tol uenesul phgnat es), phosphates, acetates, citrates,
succinates, 20 tartrates, trifluoroacetates, |actates, fumarates, nal ates
and nmal eates. The sol vates may, for exanple, be hydrates. References
hereinafter to a conpound according to the invention include both conpounds
of 25 fornula (1) and thef¥ pharmaceutically acceptable acid addition salts
together with pharnmaceuki gally acceptabl e sol vates. Suitable pharmaceuti cal
acceptabl e salts of the”c nds of general forrmula (1) may be obtained in
a crystalline form and/ or Qﬁ/ ornRon as a m xture thereof. 30
It will be appreciated by thos e art that the conpounds of
formula (1) contain at |east t entres (nanely the carbon atom

shown as * in the fornulae fromla fb hR3 1 0 JUL 2006 WD 03/ 066635
PCT/ EPO3/ 01308 3 Thus, when hydrdgen, R7 is a radical of formula (W,

Zis nitrogen and Y is carbon, chiral centres may be represented by the
fornulae (la, Ib, Ic, Id, I&M{i"Igandlh) 5lalc R R R4)nlb R Id
R4)n R4)n 10 R4)n 15 When R7 is hydnogen, R6 is a radical of formula (W, Z
is CH andypérdis nitrogen, the chiral centres may be represented by the

formul ae ﬁ?e%rese%t?!:((%%rs&?q- 2e, 2f, 2g and 2h) 1 0 JUL 2006
5  Xrepresents CHy, NRs or O;

R represents halogen atom or Cj.4 alkyl;
R represents a Cj_4 alkyl group;
Ry or R3 independently represent hydrogen or Cy_4 alkyl;
Ry represents trifluoromethyl, Cy_4 alkyl, C{_4 alkoxy, trifluoromethoxy or a halogen;
10 Rgs represents hydrogen, Cy.4 alkyl or C3_7 cycloalkyl;
m is zero or an integer from 1 to 3;
1 is an integer from | to 3;
p or g are independently an integer from 1 to 2; 7
and pharmaceutically acceptable salts and solvates thereof.
15
Suitable pharmaceutically acceptable salts of the compounds of general formula (I) include
acid addition salts formed with pharmaceutically acceptable organic or inorganic acids, for
example hydrochlorides, hydrobromides, sulphates, alkyl- or arylsulphonates (e.g.
methanesulphonates or p-toluenesulphonates), phosphates, acetates, citrates, succinates,

20 tartrates, trifluoroacetates, lactates, fumarates, malates and maleates.
The solvates may, for example, be hydrates.

References hereinafter to a compound according to the invention include both compounds of
25  formula (I) and their pharmaceutically acceptable acid addition salts together with
pharmaceutically acceptable solvates.

Suitable pharmaceutical acceptable salts of the compounds of general formula (I) may be
obtained in a crystalline form and/or in an amorphous form or as a mixture thereof.

30
It will be appreciated by those skilled in the art that the compounds of formula (I) contain at
least three chiral centres (namely the carbon atom shown as * in the formulae from la to 4h).
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Thus, when Rg is hydrogen, Ry is a radical of formula (W), Z is nitrogen and Y is carbon, the
chiral centres may be represented by the formulae (1a, 1b, 1¢, 14, le, 1f, 1g and 1h)
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15  When Ry is hydrogen, Rg is a radical of formula (W), Z is CH and Y is nitrogen, the chiral
centres may be represented by the formulae (2a, 2b, 2¢, 2d, 2e, 2f, 2g and 2h)



R2 5 3c R4)n PCT/EPO3/01308 3d 3f R )n R2 3h 15 Wien R7 is hydrogen, R6 is a
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When Rg is hydrogen, Ry is a radical of formula (W), Z is CH and Y is nitrogen, the chiral
centres may be represented by the formulae (3a, 3b, 3¢, 3d, 3e, 31, 3g and 3h)



R, )n PCT/ EPO3/01308 1 0 JUL 2006 WO 03/066635 PCT/ EP03/01308 7 The wedge
shaped bond indicates that the bond is above the plane of the paﬁ%ﬂnﬁﬂﬂ%'t
is referred to as (3 configuration. The broken bond indicates t he "bond
is below the plane of the paper and is in the a configuration. 5 In the
speci fic conpounds named below when Y is CH and Z is Nitrogen, the (

conf i gur atwensn@bkist he 2 position of the piperidine ringaameepsnds to the R
configuration and the (3 configuratson at 4 position of the piperidine ring
corresponds to the S configuration. The a configuration at the 2 position
of the piperidine ring corresponds to the S configuration and the a
configuration at 4 position of the piperidine ring corresponds to the R
conflguratlonmmlo In the specific cogpounds named bel ow when Y is Nitrogen
and Z is 4he O configurationXal the 2 position of the piperidine ring
correspond§J$@Aﬁhe S conflguratlog)aggj the O configuration at 4 position of

t he plperldlnhvr correspongsyt 0 t eN onfi ur tigryn The a configuration
at the 2 positionf‘of] tfié ridine ringf cdrr q<f§gﬁgto the R configuration

15 and the a conf i*gs Aydt 4 position: eridine ring corresponds
to the R configuralion.reThe assi gnnment the or S configuration at the 2
and the 4 positiaq has been nade accor g to the rules of Cahn, Ingold
and Prel og, Ex i€ntia 1956, 12, 81. & The configuration of the chiral
carbons at odeof the piperidine ring shown in fébnulae from Ic to If, from
2c to 2f, from3c to 3f and from4c a 4f is hereinafter referred to as anti
conflguratlgﬁ@mnd in formul ae | a, &bwwlg I h, 2a, 2b, 2g, 2h, 3a, 3b, 3g,

3h, 4a, 4b, J4g and 4h as the sy iguration. Further asymmetric carbon
atons:are %o Ie in the co formula (1). Thus when R2 and R3
are not the s r UpR1t ound§wﬂf rnmg a %Bssess at | east four
asymetric carbont is to be rat that all stereoisoneric
forms, including all %n BQO rs di aste ed1s s and all m xtures
thereof i ncl udi acenates, are enco ed within the scope of the
present, i nvent jg d the reference t@ ounds of formula (1) includes al

stere0|soner|c orms unless otherw se stated. 3p Conpounds (I) nmay be
obtained as a crystalllne form. Thus for exanple Conpounds of fornula(l)
may be obtaipggd as an anhydrous cry§&ﬁlllne formor as a dihydrate
crystalline} kormor a mixture thefeRf. It is to be understood that these
crystalllnfgf or a mxture t N are enconpassed within the scope of

t he |nvent|o Tiﬁ] Rn N - R1 {R)n
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15 When Ry is hydrogen, Rg is a radical of formula (W), Z is nitrogen and Y is carbon, the
chiral centres may be represented by the formulae (4a, 4b, 4c, 4d, 4e, 4f, 4g and 4h)



Furthernore, some of the crystalline forns of the conpounds of structure (I)
may exi st as 40 pol ynorphs, which are included in the present 1ngpmen. 1
0 JUL 2006 WD 03/066635 8 PCT/ EP03/ 01308 The present invention also includes
i sotopi cally-1abell ed conmpound. Exanpl es of isotopes that can be

i ncorporated into conpounds of the invention include isotopes of hydrogen,
carbon, niwpega@essoxygen, phosphorous, fluorine, iodi nECTHEREYERPBori ne, such
as 3H, "C, 14C, 18F 1231 and 1251. & Conpounds of the present invention and
pharmaceutically acceptable salts of said conmpounds that contain the

af orenenti oned i sotopes and/or other isotopes of other atons are within the
scope of the present invention. Isotgpically-Iabelled compounds of the
present invent , for exanple thoseythto whi ch radi oactive isotopes such
as 3H, 14C areNjAtdrporated, are use ™h drug and/ or substrate tissue

di stributionl|asgays. Tritiated, i.e. H, and carbon-14, i.e., 14C, 10

i sot opes are rticularly’Preferred fpr their ea of preparation and
detectability p@ft' ny useful in PET (positron

em ssi on tonogr aphy 1251 are ERLC useful in SPECT (single
phot on eni ssi off cb 1%B%rized t onmogr apfly)’, useful in brain inmging.
Furt her nor e, stitdtion with heavi i sotopes such as deuterium i.e., 2H,

can afford(R in therapeutic adyg es resulting fromgreater netabolic
stability, Qr 15 exanple increased in vivo halg-life or reduced dosage
requi rement s2and, hence, may be preferred in some circunmstances.

| sotopically %abelled conmpounds of fgrmula (1) of this invention can
generally be p ared by carrying outYtRe procedures disclosed in the
Schenmes and/ J*mrt he Exanpl es bel o “Substituting a readily avail able

i sotopically @éﬁelled reagent for ngn-isotopically | abelled reagent. 20
The term C 1-4nal kyl as used herein a¥% a group or_a part of the group refers
to a straight X Al Kyl gr o j
exanpl es of swch gpouRs Yi ncl ude et
i sobutyl or te

chain or a br
propoxy, prQ
o)

+ COR{i aj F¥rom 1 to 4 carbon at onrs;

N, 8 propyl, isopropyl, n-butyl,
“ 4 allkBy group may be a straight

hed "¢hai n al koxy gro for  exanpl e nethoxy, ethoxy,

oxy, butoxy, but-g2; or net hyl prop-2-oxy. The term hal ogen
refers a Igorine, chlorine, bromne or iodijge atom 30 The term C3-7
cycl oal kyl grodp neans a non aromatic nonocyclic hydrocarbon ring of 3 to 7
carbon atons %ych as, for exanple, cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl or §cxcloheptyl. A group oh—xreferred conpounds of the invention
is that in whigh+®R6 is hydrogen, R7 LB._2** 35 radical of formula (W and Y is
CHand Zis ngtrogen or wherein R6 i radical of formula (W, R7 is a

hydr ogen and Ynis nitrogen and Z is These coqyounds are represented by

the formul ae ang “Bpect i vel yYywhatepAsR R, R2, R3, R4, A X, in,
n, and p havekthe J N_ N
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meani ngs defined for conpounds of forrmula (1). 1 0 JUL 2006 R2 (Rte - (R
(1) 9 (2) A preferred class of conmpounds of forrmula(l) is that wherein Ais
C(O. 5 Another preferred class of conpounds of formula(l) isqfhat Jywgerein
Xis CH2. A further preferred class of conpounds of formula(l) s that
wherein p is 1. PCT/EP03/01308 10 Wien Y is CHand Zis Ntrogen, a
preferred gooispesdss conpounds of formula (1) is that in pewmEmbBotsne car bon
atomat the 2-position of the piperidine ring is in the (3 configuration.
Wen Yis CHand Zis Nitrogen, a further preferred group of conpounds of
formula (1) is that in which the carbon atomat the 2-position of the

pi peri di ne ring and the carbon atom 15 bhearing the group (W are in the O
conf i gur at Tte /Y298 shaped Hend ipgicsren fhetelhe BRagupatgye Lo RBBRLTIE® B8 ffa (1) is that
in which trifered & ssdeonfigyration. Thwoke by aidichtesrthas the oprsl ipbebaey thelblene of i ng and t he
car bon at dimfazaaidrigintiee:. gnfiguptigy are in the syn configuration. 20 WO

03/ 066635 Wien R represents halogen, this is suitably chlorine or nore

pref er apl yy ik YRGEOSnPbuiBhefbdch wied Y45 @l kndlz, is fiitlogen! e ﬁl‘:Unﬁc%?z‘ﬁ}én met hyl or
ethyl . R 1e R 2hekaRI @ BBLARE L Sofbupehb BT R Blop Bpdticy ol kv (2.0
met hyl) gro afd mis . 2B Orer erapty zero o an Lnteger fromT to 2. 30 R

i s pref er &BFFAIGRt ﬁyPS‘t{j’Fc_ﬁ’ﬁg‘.ﬂ Pﬁ?‘di"?r $_89‘T§?P§B{S)'}° the ﬁfﬂ?‘%{j’éﬁ‘ma or a nethyl
group. R3Iopigumpticstapthy BIrgsitentef dhe pigeriding ringreastespandsdq 1y S coifiuptionrad i s preferabl y
a trifl uvortemedohijgurageroa p positioh af togrémridiee ripg cotesndsnetlie R tofigdition2006 5 WO
031066685 PCT/ EP03/01308 10 A preferred class of conpounds of formula (1)
i's that WhgnRl ReSRC BonRolmis InPEPRRAC Rhdnyyas NidlaDemda( 2 i9cxf | ugrg ne) or a Cl-4
al kyl (e. Qonffgﬁrh&&é'a} 19521859?%‘%’9% Diallk hﬁ%Qngonrde ttcﬁrhe Brﬁagyr%‘ﬁfiﬁé ably, mis 1

or 2. WthintnLs .Fas ose. whereln R1s a e n r 4 position in
the ph en);lilerh' £9 guaa%gn 6[8-*’ quﬁiarrg‘fr }{]pxﬁflgtpyi?%@}'responds fo eg conﬁoguratxfm.
The o configuration at the 2 position of the piperidine ring corresponds to the R configuration
15 and the o configuration at 4 position of the piperidine ring corresponds to the R

configuration.

The assignment of the R or S configuration at the 2 and the 4 positions has been made
according to the rules of Cahn, Ingold and Prelog , Experientia 1956,12, 81.

20
The configuration of the chiral carbons atom of the piperidine ring shown in formulae from
l¢ to If, from 2c¢ to 2f, from 3¢ to 3f and from 4c a 4f is hereinafter referred to as anti
configuration and in formulae la, 1b, 1g, lh, 2a, 2b, 2g, 2h, 3a, 3b, 3g, 3h, 43, 4b, 4g and 4h
as the syn configuration.

25

Further asymmetric carbon atoms are possible in the compounds of formula (I). Thus, when
R and R3 are not the same group, the compounds of formula (I) possess at least four
asymmetric carbon atoms.

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

35  Compounds (I) may be obtained as a crystalline form . Thus for example Compounds of
formula(I}) may be obtained as an anhydrous crystalline form or as a dibydrate crystalline
form or a mixture thereof. It is to be understood that these crystalline forms or a mixture
thereof are encompassed within the scope of the invention.

Furthermore, some of the crystalline forms of the compounds of structure (I) may exist as

40  polymorphs, which are included in the present invention.



Conpounds of fornmula (1), wherein each R4 is independently trifluoronethyl
group or halogen (e.g. chlorine), nis 2, represent a preferred cl ass of
conmpounds and within this class the groups R4 are preferably Hpg @Eand 5
position in the phenyl ring. 10 A group of preferred conpounds o 9 2

(1) is that wherein R6 is hydrogen, R7 is a radical of formula (W and Y is
CH and Z | svowdwagen or wherein R6 is a radical of formgbggpdahsesR7 1S a
hydrogen and Y is nitrogen and Zis @ and Ais C(O. A group of further
preferred conpounds of formula(l) is that in which R6 is hydrogen, R7 is 15
a radical of fornula (W and Y is CHand Z is nitrogen or wherein R6 is a
radical of formula (W, R7 is a hydrogen and Y is nitrogen and Zis CH A
is C(O ambe Mejest imentionAlsgiusipgesoifotgnineliabeliesogompounil. f¥ampley eff isqtensel conpounds of
formul a (thet éa Hehisdorporatediite borfBuids ofiyidriogstivn ikTude Ssowpesadti iyalogeaf fornula (W
and Y i s GlbaaDfltrdgeh, xfbed, DRAFIbrENE, MBeLiofinded Bfdrihé sdthaadh e, “of formula (W,
R7 is a hygnngﬁ uqnd |s nrtrogen and Zis CH A |s O ; Xis CH2; Ris
|ndependently a hal ogen q, fluorine) or a C 1-4 alkyl (e.qg. nethyl)

group; 5 R&CPRouBdsof the rrasartawet ﬁyrnd@rleﬂpwutgelyﬁr%ahle Bls Of said Wgemds pis 1.

Pr ef er r edthatodpiaid mdsfmmiodémgoﬁs;es #rdéer bther ésatbped Bf athe at08@ are within the

2-(R) - (4 EJO 5ﬁhc§re@c§1{ @V il %}’ calf%' Igbgﬂded(cgnﬂ?)ﬁﬂ's QF&S@WQE&\QM&E%P[ I, 2-a] -pyraz

(3. 5-hi & F?fami‘l)’ﬁ[?i??elr)‘%t‘ﬁlﬂﬂ ras@w OISt figh 8l ae incorporated, are sefl
2- (R) - (4- Bug andor 2utvedidiyjdsuendienytion dbsafyS)Trififedoka-*Hexmihytbon1Hyiers 8Co|

;—.é:lz d?]]{ p)F/{g gt?%ég a1% th!JnéularlP %Pﬁe%kcg%g&h} Fﬁ@%@?@ﬁ?%ﬂoﬁ aﬁd ?thectabﬂl ”C agi]ldc;BeF

1- (4-Fl uorsetoaeSrréﬁt REFFcuAE eyl i E’E dmmﬁ%feﬁw dorwfaplav o*f“i 2l &%yrazin-2-yl)-
pi peri di ngareuBBy cefubMSPECT (sixgleCbhoton emission computerized tornography), all useful

(3, 5-bis- I’Hrgnl, Hﬁglﬂggu&%hnopee D% k%nomtpxéaw@]%o%ﬁes’ sruﬁmr!ig i@rﬁ@ﬂﬁ]' Qef;s,

dlastere0|soners rmaceuti cally acce e sa hydr ochl ori de,
met hanesuf§shdffest eﬂer thesgpesie eaﬂvaaﬁa%sfaaulwas &em girafep gpeta ‘Fl&r #40HG f* preferred
conpoundsexafple Hﬁ:rdammmhdv@ Malflife:or 4€fuced dosage requirements and, hence, may be

2-(R) - (4 ngefég cfmzso g lnstm X:!o 1%5116}q}ibeﬁ&isﬁﬁgvougasoéofomaahygf HaPyrr ol o[ 1, 2-4]

- pyrazin- I dI ne- car
[1-(R) - (31n53nﬁprs°atl srnrqa%rohecrrﬁéf LA Cﬁﬁiéf%ﬁ“) the PRSFAYresAiclasad dnibe 8shemesg JUL 2006 5
WO 03/ 066makor inltheHEimFHE208I0@ b Gibstituting a readily available isotopically labelled reagent

2-(R) - (4- E)l_y%nqsogop[gﬁyh%lﬂeg% {) 4-(S)-((8aR) - 6- oxo- hexal rydro-pyrrol of
1,2-a]- pyra2|n- pi peri di ne-I-carboxylic acid

[ 1- (R (3,5-bis-trifluoronethyl-phenyl)-ethyl]-nethylamde; and anorphous
and cryst @hd tenneC § gralkpl o hed datinand gipiyedsr rpere uft the grbipyrefasae paiadgheorsal ts (e. g.

branched alkyl group containing from 1 to 4 carbon atoms; examples of such groups include

methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl or tert butyl.

25  The term Cy_4 alkoxy group may be a straight chain or a branched chain alkoxy group, for
example methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or methylprop-2-oxy.

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

30 The term C3_7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3 to 7
carbon atoms such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl.

A group of preferred compounds of the invention is that in which Rg is hydrogen, R7 is a

35  radical of formula (W) and Y is CH and Z is nitrogen or wherein Rg is a radical of formula
(W), R7 is a hydrogen and Y is nitrogen and Z is CH . These compounds are represented by
the formulae (1) and (2) respectively, wherein R, Ry, Ry, R3, R4, A, X, m, n, and p have the
meanings defined for compounds of formula ().



hydrochl ori de or mal eate) and sol vates thereof. Tachykinins are a famly of
peptides that share a common carboxyl -term nal sequence (Phe-
X-Qy-Leu-Met-NH2). They are actively involved in the physiol b§yUbflllbot h

| owner and advanced lifeforns. In mammualian |ifeforns, the main tachykinins
are substance P (SP), Neurokinin A (NKA) and Neur oki nin B (NKB) whi ch act
as neur ot r@osfdésers and 10 neur onodul ators. Manmal i an RCIEPYHIIHGNS MaY
contribute to the pathophysiology ofa nunber of human di seases. Three
types of tachykinins receptors have been identified, nanmely NKI
(SP-preferring), NK2 (NKA-preferring) and NK3 (NKB-preferring) which are
w dely distributed throughout the cgntral nervous (CNS) and peripheral
nervous system 15 Particularly, the Yd#npounds of the invention are

ant agoni st syef*t he NK1 receptor. By Aypttie of their efficacy as tachykinins
receptor (expesjally NKL receptor) goni sts, the conpounds of the
present irfe ion are partlcuIF@{Iy us eful for th( treatnment of CNS di sorders
20 and psychoty Por der ‘part iz arrti ‘great ment or prevention of
depressive states A’N n the tredtpmnt anxi ety. NKI-receptor binding
affinity has been deternifitd in vitrg by uring the conpounds' ability
to displace [3H] ubstance P (SP) m r econbi nant hurman NK1 recept or
expressed 25 i@ ese Hanster @y (CHO cell menbranes and from gerbil
and mar noset bpgi n cortex honobgenat egz Menbr ane preparation from hNKI - CHO
cells were pertforned essentially as d %crlbed by Beattie et al. (Br. J.
Phar macol , 116:3149-3157, 1995). hNK1-CHO cells were harvested in phosphate
buf fered <hPF ﬁ@dfpﬁ§°%H¥"§fﬁlfﬂﬁuwtﬁﬁ'ﬁm‘%é‘%1?\@)centr| fuged at 913g for 8
mn at %4C. Cells were then re-suspended in 10 vol unes of

menbr ane- pmearmpetfarmacliss bf compouiERES HaiiVis ttptHvitredy X 5@k ai ni ng 0. 1nM | eupepti n,
409/ M bacitracin, 1mM EDTA, 1nmM Pefabl oc and 2M pepstatin A) and

homogeni S%furtﬂé?ﬁrefex%ﬁ%&%ﬂff'cé?xﬂaoﬂi%of@f&ﬁhlﬁdl)ﬂym%h@&mﬂ%10009 for 20 mnutes at
4C. The final pellet was re- suspended |n 10 vol unes of nenbrane preparation

buffer and re- gen rane re then frozen at
-80C ulft | 3"# dfgg‘o“"dl‘F yﬂp R;%Frtfﬁér Gp?ug@gﬁﬁf@?‘é‘@ﬁ&f a5 of  DVBO or

i ncr easi ng"béfb éﬁb%@tﬂwe%ﬂm@s?fﬂlm@w&seﬁ%%ﬁmgwﬁwmwso (1 pM 1M fi nal
concentration), 1001 of [3H -SP (0.5nM final concentration), and 1001lil of
menbr ane SMspansCHMUng 8 igNiabgefradtutienprpreted wedup bf ¢ompointCafiFariduan) uf f er

(cont ai ni Rgh R0MLHEREDOn %}n%t fhe 238MoVREME piperitiheFind 290 BSEbon b 40 i ncubation

was cafsl i gd..8 et fof or 40m n. Non-specific binding was
defi ned byart% E‘gar{@?or? Oﬁgémsp (1M . The reactl on was stopped by rapid

filtration. Filters were _washe s w th 200l ice-cold 0.9% w v
Nad , and Maa‘?ebaeffmﬂwp%@ma%% 2@@%’3 @) iy thy Hwﬂché’efcfefbvﬁ P FO6635

PCT/ EPO 3/ (4pREion of thppiperidine ring and the carbon atom bearing the group (W) are in the syn
configuration.

20
When R represents halogen, this is suitably chlorine or more preferably fluorine or when R is
C1.4 alkyl, this is suitably methyl or ethyl.

R is preferably a halogen (e.g. fluorine) and/or a Cy_4 alkyl (e.g. methyl) group and m is
25  preferably zero or an integer from 1 to 2.

Ry is preferably a methyl group.

Ry is preferably a hydrogen atom or a methyl group.
30

R3 is preferably a hydrogen atom or a methyl group.

R4 is preferably a trifluoromethy! group or halogen (e.g. chlorine).



m croplate scintillation counter. In each experinment, every concentration of
di spl acer was tested in duplicate. Mongolian gerbil (60g, Charles River)
and common marnoset (Callithrix jacchus, 300-400g, 5 GSK col onyq JYeroma.
Italy) brain cortex honbgenates were prepared as follows: fresh tlssues wer e
wei ghed, crunbl ed and honogeni sed in 10 vol unes of nenbrane-preparation
buffer. The Bogegenate was then centrifuged at 48, 000grdpEPe301308 NUt es, and
the pellet was washed once nore by resuspension in 10 vol unes of nenbrane
preparation buffer and centrifugation at 48,000g for 20 m nutes. The final
pel l et was re-suspended in 7-10 volunmes of menmbrane 10 preparation buffer
and subdivided in aligquots frozen at -80C until use. The assay vol unme of 400
| consi st e Pferraheas 6f conpeipdaet HrmurLeX is thay EbﬁﬁftllaP%?h Rois SelepmienispESs, pH 7. 4,
3V WMnCl 2, halpeed (©2-0RIEIREL) 2 Coly alklyl EREStN) drover whesdimy is @nEenk.rdere ons  of t est
conpound obr&&mlwﬁdsimDNBtEn(ﬂlus fhds, kdsd wikedln ICRACHRODL B@¥dr @ppsitichGOthe of [ 3H] - SP

(0. 5nM 0. 8nM fﬁ,%a}epg,gm@gtpfe%@n) in incubation buffer and 2001 of menbrane
suspens4 on 1 protein for gerbll and 0.8 ng protein for marnoset)

in i b ff m b t d
A S BT RS 2y o L UBER Py SR 201 e
min. Non- S13gsns 33°‘HP‘H’61 g %vé%’“‘ﬁ“é‘ﬁ‘ﬁ’féf&"‘"d)? asEcompainds @] Wigm ﬂew ¥SP (I M. The

reaction Gipoppeeiprefprably githe 3fand § pasitiproin the Phenyleing. wer e washed 3 tines with
I ice cold wash buffer (containing 50mM HEPES, pH 7.4, and 3mM MhCl2), and

20 radj®ack i ¥ persrrea Qi @ddsldff&mhlathﬁm&cwua;em RAts @amg@ungwa The potency
of test CQE’&?&P&%mEIQ (W%Hd (?'ﬁoanﬁr 1scﬁ¥<?g§1?’& wWiBdhGeds h&%feﬁ%%?on%a [Caz+]1 in
hNKI / CHO c% Rs Y dm L ngr} mFO ,ld?‘ éhﬁ 141 @&rl ment s usi ng FLI PR

(f1 uori met" 0 aﬁ ESUEF Y TecAliat § 25 hNKl/CHOceIIs wer e

seeded at a den5|ty of 60, 000 cells per well and cultured overnight in

Ham s F- 12\ grew @ﬁf@ﬂmﬁfmmuw efformplef)(is/thet)in Whigh Ré isdwdrpgemtRads f oet al bovi ne
serum End ZadigaMfddrmbla (W) ead YihEHes 2 i§ niveges o wierein Ryris b atdeal of rmilhe | abel |1 ng
in the cul®u e vEdikgen €0 Vtiaiindgegant Res ¢H; uas e@gertX Ba@iBI um i ndi cator Fl uo-4
AM (2M, the organi c anions transport blocker probenecid (5mV), and HEPES

(20m)f ot 30,0 A, Bk én%aico%@%%g b PRaa265R0. AfLer vashing
th Ha k t PES d 2.5nM
e e L e

cont ai ngsE’a@?@ﬁéﬂmBHWEIR’IFsr?hﬁ’@f@ge&l&%\ﬁéém(’%ﬁf“}%}s)c%r in the presence of

test conpcdunéf?): The plates were then placed into a FLIPR to nonitor cell
fl uorescenceCcegx=488 nm em=510- 570 nm) before and after the addition of

di fferent m@m@@a{d&@tyla(ﬂﬂsgeﬁfegSﬁ’udﬁﬁe)@%7éi6§,a(y1(anﬁﬁlgly) gaeppuf fer. Experinents
wer e carrlyg‘qsmﬁuop&{mg@gp& a laser setting of 1.0 Wand a 0.4 sec charge
coupl eg devu CCD) canera shutter speed. Compounds of the invention have
al so béen 1.6 'to exhibit anxiolytic activity in conventional tests. For
exanpl e |rf“ffgr noset human threat test (Costall et al., 1988). 40 The action
of the corfgblunds of the invention at the NKI receptor may be deternined by
usi ng conventional tests. Thus, the ability to penetrate the central nervous

syst em andrdf@re®idifhounds according to the invention are:

30 2-(R)}-(4-Fluoro-2-methyl-pheny!}-4-(S)-(6-oxo-hexahydro-pyrrelo{ 1,2-a]-pyrazin-2-yl)-
piperidine- I-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methylamide;
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(S)-(6-oxo-hexahydro-pyrrolo[ 1,2-a]-pyrazin-2-yl)-
piperidine-1-carboxylic acid[1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-methylamide;
1-(4-Fluoro-2-methyl-phenyl)-4-(6-ox0-hexakydro-pyrrolo[1,2-a]pyrazin-2-yl)-piperidine-2-

35  carboxylic acid (3,5-bis-triflucromethyl-benzyl)-methyl-amide ;
and enantiomers, diastereoisomers pharmaceutically acceptable salts (e.g. hydrochloride,
methanesulphonate or maleate) and solvates thereof.

Particular preferred compounds of the invention are:
40  2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(S)-((8aS)-6-oxo-hexahydro-pyrrolo[1,2-a]-pyrazin-2-
yl)-piperidine-1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methylamide;



1 0 JUL 2006 WO 03/066635 PCT/EP03/01308 3 13 at the NK1 receptor was
denonstrated in vivo by their inhibitory effect on the change in_the

behavi our induced by intracerebroventricul ar applied substance F0 WL 200k
gerbil, according to the gerbil foot tapping nodel as described by Rupniak
& Wllianms, Eur. J. of Pharmacol., 265, 179-183, 1994. 5 Conpounds of the

i nvention wopasukeisul in the treatment of CNS di sorders RUTEPPHYAEHOL | C

di sorders, :in particular in the treaflment or prevention of depressive states
and /or in the treatnent of anxiety as defined in, but not restricted to,

Di agnostic Statistical of I\/Ent al Disorder (DSM [V edition edit by Anmerican
Psychiatric Association and International 10 Cassification Diseases 10th
revisi on @D Fdyero- "‘I'P?EFQYI'PP‘%S‘VD é’)ﬁ%?fﬁ?fﬂ@ b-Qrapprabdiopyrrelel 2ed-PyEtde Maj or

Depr essi vehpipoditter-arboiyBDhcid [l 1R)-GdivigrifibiqpethplipheteDedgig-mpihylamide;pol ar

depr essi ogyy %&Eloﬁs Sa. Jrﬁ&ﬂ hE %Hns Qﬁ}egf arge&ﬂ&ﬁﬁ&h%ﬁn)ﬁwc&%ﬁssa}ts (dgecurrent brief

depr essi on, chotic features, catatonic features,

mel anchol i &d“"’lhE’é{f‘Wé’é'e‘FﬁHnﬁéﬂl‘ﬁ sterstfexi a, wei ght |oss, atypical f eat ures,
anxi ous depression, cyclothymc or 15 postpartumonset. Qher nood

di sorders T@Jb@ﬁﬁiﬁﬁé@@ﬂmﬂ& bmepndemattsﬁm PR cﬂ&szﬂe&ﬁﬁnwese@ueﬁ&r(ﬁ@r s include
dyst hym c )P('s (l Qféfe i]g‘i‘heg%é Xcu%ly nf%ﬁedofﬂst %F Qlo bf1b 16(%& hpyt atypi cal

feat ures, 9;&3 si.on, eSSh |sog glgs and soci al
phobi a; dé‘%‘?’éﬁ“t“’ o “‘Aﬁ"%‘ﬁéa“r%% °r§‘s g‘é‘“ W‘“é;ﬁel 715 8(%8onset, with
depr essed N8R vASEEAA P dYreRERE B B b ds I’P'B‘EBFW%W%GEF’ di sorders

i nduced byelmf@’dvafs Mmmeltaantpw@lsmnwaalcmlbummltntz:mﬁb@émologv ad ant s,

opi oi ds, phrelcyidungidiregsessedat i ves, hypnotics, anxiolytics and ot her

subst anCeS‘hreS@bésb@ﬁf;ﬁyEﬁihi lveaeptoetihs&rué@lrld@flﬁadhﬁmd@me@qﬁeférm@,,md adj ust ment
di sor der ‘(WIUQ—IpFi Q&B-HYekRhe) vﬁ%ﬁraﬁsﬁhé(yedn‘é{hﬁﬁéddtﬁfoﬁ%hﬂﬁm@' so result

froma geneegr% qé&@é)agdoqugéhgr!apﬂr\}o&c g‘%l ng, but not to, myocardi al

mfarcglon11 i"abet riage or ortion, etc. 25 The term anxiety
i ncl udés anxi ety disorders, such as panic disorders with or wthout

agor aphobFaticulfsbasapriuads ob e By erton srepntagepisief e NEbierepior.phobi as or

agor aphobi a, obsessive- conpul sive disorder, stress disorders including
post -t r auBRlvirie SfttherHicekly 20 fadlgkinins GEPRF akl'beslelﬁy Nicindeptoy) athgoaikielaies, acute
stress di s@ffelds oftRChrdtint BlenBBidrShMicHiSR B8 1 hedleRALABF NS dibreanpounds of the
i nvent2'00nax?dr ;%:clﬂ&ﬁfd'fgordgé 1§P32'J oggii{h(ﬁ’?e treLtHlerR%F ﬁrla\%h,tioﬂrof d%n‘:@{veas[a?es Qﬁﬁf ul in the

t r eat ment of raumat | as postoperative traumati c avul sion
pai n such’A& DAt fanglle%xus, chronic pain such as arthritic pain such as
occurring in osteo-, rheumatoid or psoriatic arthritis; neuropathic pain
such as pd%t Iweﬁwémd@g BEinita hagibacn deterngjesd i aitro (b uncafi g gathe C@@gh@ﬁt al or

i nt er cost abilitn @udisplagd [aH] fsulztaperPAISE) faom re@ubiahng) hanan DK irglagorekpressedr opat hy,

di abetisc FECHIRTBRSEA D aryGOBODIN Skt 1 #6a derbibitd @Ak brafd Jexr €l at ed

neur opat h};@mc%gg{epl tal neuralgia, geniculate neuralgia, gl ossophar yngeal
neur al gi a rmﬁ?ﬁ& éam&%mﬁl LHBLLARY: pBORR QMR RAL yAr i ous orms
of - headace, SUEH &5 L Aherc AL, Qosg T O ¢ Lonst o

eattie et
hNK1-CHO cells were harvested in phosphate buffered saline (PBS) containing SmM EDTA
30 and centrifuged at 913g for 8 min at 4°C. Cells were then re-suspended in 10 volumes of
membrane-preparation buffer (HEPES 50mM, pH 7.4, containing 0.1mM leupeptin, 40pg/ml
bacitracin, ImM EDTA, 1mM Pefabloc and 2uM pepstatin A) and homogenised. The
suspension was centrifuged at 48,000g for 20 minutes at 4°C. The final pellet was re-
suspended in 10 volumes of membrane preparation buffer and re-homogenised. Suspensions

35  of membrane were then frozen at-80°C until required.
The assay volume of 200 pl consisted of 2ul of DMSO or increasing concentrations of test
compound dissolved in DMSO (1pM-1uM final concentration), 100u1 of [3H]-SP (0.50M
final concentration), and 100pul of membrane suspension (8 pg of protein per well) in
incubation buffer (containing 50mM HEPES, pH 7.4, 3mM MnCI2, and 0.02% BSA). The
40  incubation was carried out at room temperature for 40min. Non-specific binding was defined
by the addition of cold SP (1uM). The reaction was stopped by rapid filtration. Filters were
washed 5 times with 2001 of ice-cold 0.9% w/v NaCl, and radicactivity was counted in a




t enpor omandi bul ar pain, maxillary sinus pain, cluster headache; odontal gi a;
cancer pain; pain of visceral origin; gastrointestinal pain; nerve
entrapnment pain; sport's injury pain; 40 dysmennorrhoea; nenst erhJJULpBI]%;
meningitis; arachnoiditis; nuscul oskel etal pain; |ow back pain e.g. spinal
stenosi s; prolapsed disc; sciatica; angina; ankylosing spondyolitis; gout;
buns; scar wpaizésssd ch and thal am c pain such as post strokerishsbam c pain. 1
0 JUL 2006 MD 03/066635 PCT/ EP03/ 01308 14 Conpounds of the invention are
al so useful in the treatnent of sleep disorders including dysomia,
insomi a, sleep apnea, narcolepsy, and circadian ritmc disorders. 5
Compounds of the invention are also useful in the trea{i ent or prevention of
Che. cogni t PyEPIat;scipiigHsn coveiy iy Gort, EXPETIERT QU6 CRFOITHIFR OGGRRARET B85 armest | ¢
di sor der s &¥d it@pheats ve di sorders not otherw se specified. Furthernore,
conmpounds of the invention are also useful as nenory and/or cognition 10
enhancer s MonghialgemMit (d0pEhaSes Riviel) alicoRMginhrimdet aoatlitheik j4EniB§o-4beg,i cit .
Conpoungls @ik §diry) VEY@RHafN brdh Gorftk Bnddifetverb Prebdidd ab foBaTRER tifest O €rance to
and- dependgneGeighfh BulAGGE hitogSHBE LR e OF mEXAIR bErardiP Yy UserUl i
the treat n:}? of Qﬂgfpen ence grn ni Cgﬁ&i &e, 0 .cqrﬂ‘o e lie?' ne $) encycl i di ne
(phencycl i HICAEMPEeRAE W5 5B GRSy eed pt 45800 ey Pmuinyeetnf! thepelif “pSotashnce t o and
dependenc e’y p PrteagpepEongn 1¢ whmen pimembepopreparatien byffFrray cegiifuepionz odi azepi nes;
in the treath®ife fof0 auuiest The findl pelisbwairnauspegded an 7-V&vilpmesof memlamphet ani ne or
anphet atm neepaaiiattetderdndgBbdi{iéed i ali@xtifopanpBECaniing, net hyl anphet am ne) or a
conbi nat i Ofhe &dhphEiRhe o2 oo RANRAINREESr AboL] RE idcBHE hudlr AbRaAhS Somgef ul  as
anti- inf| EREOLY 7 89GRI fmclNuR Bt Bk dBRISO HiftralSf dhoetifhibpe L1 eat ment
of infl anmation | n ast E‘Z . @ SBe@zgl_ LORi C br onc |1®¢§ OE i gheumat oid
arthritis: O PHROFH SR SMSCHE 1P GP9) copeemaumy 19¢H ¢ 28t r oi nt est i nal
tract such md-0EpMHreleopgreatrtien in nfubaion Pyles andA 0Pl of memprpneSHIPERSORY bowel
di seasé& an@6mamrasgieiongedal aatht-§ mg iprptdicafanmaropapt) dir ipgybitianl biefisricontaining e ;
i nf | ammat o wg/dil Jepges, 00 ghd Skirmis ach 0 3gM hgogheraaidch. 2Biecigadaian | nf | amrat ory
di seases Qjrockdded kaattefipesdiedfoRsD Mid Nobspedifia Bildibg 98 defRe@ By thBRM¥aR and eye and
dental i nfdrasmiep (1QRg. HRIRMAGRs Hppld V¥ gV BBLdAFiREEndd $QnddSEt 10 the
treatment gh ol Syl SOEARERunl DoRRF HEFI B 7 ALl LIS Spfiaongers of the
skin sych as urticaria, and.atl e,rt? ¢ dl soraers 'of “thé ai rways such as 30
r hi ni t?%. ’Eﬂsﬂ B dE BrrehRe pRAeAE B 4PE 5l so useful in the treatment or
prevention of schizophrenic disorders including paranoid schizophreni a,
di sor gani skbd pstetviy 20 peitr @mpenndclatishitin$Peor GRIRGZapheradrincaeasapfdCa2+girient i at ed
schi zophr eiNKa/CHCe &l wad d@@hingbauenional exp&infensbe weitks FIOPR t(iherimayient i on ar e
al so usef Uhadidy pldtcredde§atiiBRLy. Of enmesis, i.e. nausea, retching and vonmting.
Ermesi S NAYRUAGH! fecP (RS o &lﬁéi@};@@,oﬁmhger%ﬁ Al GLPRLRlN i£TOST S The
iC (I‘)ISE g g 3 ds l._l-galm'sthﬁ éegi\{lrenr%{l;gp?err]ne%gde W :H)SI% A)Ldv/v)l h@at-tinac ivtiat%(? %%m@%meosfem% am? 43S however
" 'mM glutamine. The cells were then incubated for the labelling in the culture medium
containing the fiuorescent calcium indicator Fluo-4 AM (2uM), the organic anions transport
: blocker probenecid (5mM), and HEPES (20mM) for 30 min in a humidified atmosphere of
30 5% CO2. After washing with Hanks' Balanced Salts Solution (HBSS) containing 20mM
HEPES and 2.5mM probenecid, the cells were incubated for 60min at 37C in wash buffer
containing 0.02%BSA either in the absence {control) or in the presence of test compounds.

i ]

The plates were then placed into a FLIPR to monitor cell fluorescence (ex=488 nm, em=510-
570 nm) before and after the addition of different concentrations of SP or GR73632 in assay

35  buffer. Experiments were carried out by using a laser setting of 1.0 W and a 0.4 sec charge
coupled device (CCD) camera shutter speed.

Compounds of the invention have also been found to exhibit anxiolytic activity in
conventional tests. For example in marmoset human threat test (Costall et al., 1988).

49
The action of the compounds of the invention at the NKy receptor may be determined by
using conventional tests. Thus, the ability to penetrate the central nervous system and to bind



exanpl e, enesis may be induced by drugs such as cancer chenot herapeutic
agents such as 40 al kyl ati ng agents, e.g. cyclophospham de, carnusti ne,
| onustine and chlorambucil; cytotoxic antibiotics, e.g. dacti h@ndidiZi0b
doxorubi cin, mtonycin-C and bl eomycin; anti-netabolites, e.g. cytarabine,
nmet hotrexate and 5- fluorouracil; vinca al kal oids, e.g. etoposide,
Vi nbl ast i n@obs/@ssdisl. 2006 WO 03/ 066635 PCT/ EP03/ 01308 IFETHPEI/MBHCri Sti ne;
and ot hers such as cisplatin, dacarbdzi ne, procarbazine and hydroxyurea; and
conbi nati ons thereof; radiation sickness; radiation therapy, e.g.
irradiation of the thorax or abdonen, such as in the treatnent of cancer;
POi SONS; _t QXA Su4Ehor3hs DG ARy Bt 1IREAD Ul £ b SOLEr B g0r b
infection, e.g. 'gas Fith s Qr released qurl ng bactert ar oreairal 5
gast roi nt e¥PVvAI IndusTddytiptEReTebVERTTRIRE 3pPlisF ks foiFh Heis8 Gt MErEdingdfich as noti on
si ckness, theeatilgiaot tapging mode 98 degeripedvbnReniek & Wilkasuskur. b @& Phagprsplat i ve
si ckness; asiv?-v83nt%@4ti nal obstruction; reduced gastrointestinal notility;
viscerad pain, e.g. nyocardial infarction or peritonitis; mgraine;
;lntcr teazgd ¢dedE!fng§ @ﬂ“l@lnvﬂﬁiﬁrﬁé'ym?eiﬁl gheﬁqa feRRGt thﬁéﬁé gfsff@tfl anR'pBdEe (€. 9.

itu 2 ODI-OI [ Su :
gastro- oes%ﬁ&é{ée%%%‘%ng thgi %g%?gt OT(S)%Z% %"fg’%ﬂ*wgégeﬁ gg(fj g;g;%&f@ and
synpt omat i ' 3 aPeisio e 850i8% e Ptbepipestidsd o Plagnogsstitstire P ndul gence of
food or driipfeder 83N Bt stitieheditslyu pmercaprieyphiatricydsseripion st rlatgraatinal at i on,
hear t but n, ClsssiféatiesDisepies tdh revikigaIEBUY.N, noct urnal heartburn, and
neal - i nducyds, i@ axduplel fepresiii@ RRRS IndludeMajbr Ut leis 8 Blisofdys PEPH), anclulimg Conmpounds  of
the inventy;Qp, fasp?esﬁ&@qnf&@rf dbrebston! fz1d bERLERA mBbr @BRbHRI Hise&t i nal disorders
such as 1L5LLaRLE BONE!, SHDANONE. g&%&%@%%&%%&&&%b@@& sease (GERD)
such as e(r)fost& ve and s%grﬁ*gtorraf) Cr of, ngn er.osi vﬁoﬁE’ , acid
i ndi gest i JREBVEIPIRRAGTERIEERL PSS PP TBPSAHRS IEFHOS FEIERR Sour st omach,
wat er bfas HPHERfUP §8stat i on, heartburn, such as episodic heartburn, nocturnal
hear t bur n,Othe dnoge alisoriders] guaoupdseed rwithin the 1y spriqysdepressivel dordfrgrindidonal dyspepsi a
(such as ulyskimid dilcededyathepdi e lay smextand witly ed wikeutdyyppapsitaesandrotiinspeci f i ed
dyspepsi a)derbision) ipestGARGHE RAks Qfdrdefkand sddiabfHoBIR! ®msiE bf A% NBRIeASI S, pruritis
and sun g%cﬁ%? wihaSR B duCet Wi QBHESa G v?s%ﬂ@ Aehdha gﬁl‘?‘g«%}éks@é mpgadache and

o

Reynaugh s (L§ER3GHs HELEPHT achs NEARL A, RUCN, a5, CEhigalAl,. RggRasM fol | owi ng
subar achnoi d. haenor r hage;, - fi Brosi Mg and col ragen di séai’,es uch as

scl er oder MRCUHEABHSH TP PRIUFHIFIYTE 4Rt FUEpees S ARSHRY t o | mune
enhanceneriisoger afuihp rdemessadntyp cand adivgyat dispréer| wigu deressspd Haepdt d8igs and

rheumat i ¢ ddprsseias disordsscihayadsof iedoit ot 4 generalnmedralugphditichmcledimg dwnws of t he

i nvent i on liadited 1o is0caifif infdrction dpbe&sphisdafridgd or Bhpafphatcl ¢ di sorder (PMDD), in
chroni g 1 bl G SYROTAMEL I LLLBLE S6! & 5l Susohfl URPRHUARLT Lhe

i nvention have been founcel to exhibrt anxi 0I§/ 1c and ant] depressant activity
i N convent3By#PaPiy, agoraphobpg phodiag fey ceamples squig] PheBiapPrrepraRiSbiaciberssitei on- i nduced
vocal i sat icomigulsive Mbias] pessedisofders, inchfdB@ post-FunGadrpasndsrdfs, gderlisad/ent i on are

al so usef "Allxiét}mdigopﬁrs} Jcﬁggtg?s%soﬂgrs gn%%zusld %x?e%ﬁdemgiog 9*5&8&? y-

30  Compounds of the invention are 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-, rheumatoid or
psoriatic arthritis; neuropathic pain such as post-herpetic neuralgia, trigeminal neuralgia,
segmental or intercostal neuralgia, fibromyalgia, causalgia, peripheral neuropathy, diabetic

35  neuropathy, chemotherapy-induced neuropathy, AIDS related neuropathy, occipital neuralgia,
geniculate neuralgia, glossopharyngeal neuralgia, reflex sympathetic dystrophy, phantom
limb pain; various forms of headache such as migraine, acute or chronic tension headache,
temporomandibular pain, maxillary sinus pain, cluster headache; odontalgia; cancer pain,
pain of visceral origin; gastrointestinal pain; nerve entrapment pain; sport's injury pain;

40  dysmennorrhoea; menstrual pain; meningitis; arachnoiditis; musculoskeletal pain; low back
pain e.g. spinal stenosis; prolapsed disc; sciatica; angina; ankylosing spondyolitis; gout;
burns; scar pain; itch and thalamic pain such as post stroke thalamic pain.



Conmpounds of the invention nmay be adm nistered in conbination with ot her
active substances such as 5HT3 ant agoni sts, serotonin agoni st 9,0 tive
serotonin reuptake inhibitors (SSRI), nor adrenal i ne re- upt ake |n b| ors
(SNRI'), tricyclic antidepressants or 40 dopam nergic anti depr essant s. 10
JUL 200b WD 03/066635 16 PCT/ EP0O3/ 01308 Suitabl e 5HT3 antagoni sts whi ch may
be used i nwoososeasst i on wi th t he conpounds of the inventéom®sbned ude for
exanpl e ondansetron, granisetron andi4ret ocl opranm de. Suitable serotonin
agoni sts which may be used in conbination with the conmpounds of the 5

i nvention include sumatri ptan, rauwol sci ne, yohi nbi ne and netocl opram de.
Suitable SSRI which may be used in conbination with the conpounds of the
invention include fluoxetine, cital opram fenoxetine, fluvoxan ne,

par oxet i négmpopmialof ithaenveston tareadlsornsefulrial theztreatelenti of eleep] PisoBlgrst iadkdingSNRI  whi ch nay
be used i dysamiid)ingakni) Kleeplafraa, hireolpomduhediafitnidisoldaryent i on i ncl ude

venl af axi ne and reboxetine. Suitable tricyclic antidepressants which nay be

used 19 Ea;ﬂ;omg A W rRoart QP QU Ol Ak b5 ol AR ) B I%dﬁe'rg} prar ne,
%Oécﬁ{S E%ﬁqﬁlé%gi%@‘l rsbl%clu% ﬁa, t1c iOderﬁ awll Qﬁmt vetg

anti depre und of the

i nvent i on"9t FRTTBHRSPEY0pi on and ani nept| ne. 20 It will be appreciated that

t he conpounds of the conbination may be adm nistered sinultaneously (either
i n the safethamod Edngoeds o lterireatut are also fuedfutids ahdnons pndior dggiivent i al | y. The

i nventd oNenhd}eér&i BAhPhRKhsRs nd czRRPOMEE: fmobyafeidddl @ (1) or a pharmaceutically
acceptabl e salt or solvate thereof for use in therapy, in partl cular in

human nedjci ne. Ther | so Lo furt t of t he

i nvent i oné?’??gml‘i% F k '“"en?d‘naﬁe %ﬁdme %‘? ﬁfﬁg’é {S‘Zf%ﬂle%‘rceg fllg? htical ly
accept abl @ f’*s‘?é\’l“’tbe’d’rf S'ébé‘P’%Pﬁ% °ft°FPé‘?P§0¥h"’¥ #e pesiv! rthsiertmentad eﬁendanwa. canent for
use in t hacoting aleeheleafigine, @bm@lchdmrfshen@eﬁfda@ébe toprpeundh pkindherisatmpnic| udi ng

subst ahceofPtokonaice 0t head dependoke nminnspiatd0 (4. enfabist hewinaspeptinedfort he i nventi on
there is pRi@iattpeles) hahdifRim@it ofl adPAROW ROcaE, stafivalibmti€, lapRetanine or

phar ”aceuézﬂpﬁé%&hlﬂe-@ﬁf%@%@@(lag c@ﬁ}otamﬁ{etaﬁ% Wﬁérﬁla}nt}l%(a‘?rﬂ{e bk oRinitlogat ment  of

condi tiong pedi ated by tachykinins, including subs ance P and ot her
neurokinins. 35 In an alternative or further aspect there is provided a
method for the treatnent of a mammal, including man, in particular in the
t r eat Hent Coamoundnefi th BrEtionsn Atoaucivhs prici{aummionsaeitnd) Pl hekbst ance P and
ot her newrrokieh msthe deempent S nfaradationiis bytlate) ofiuepta, alrowf bapthitisendnount of a
conpound réurk@idnatthetis( In) thoOtreatnephdriBaeidioyCdedsys efabepisditatisnlrbet t her eof .

such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non-steroidal anti-

inflammatory drug induced damage; inflammatory diseases of the skin such as herpes and

25  eczema; inflammatory diseases of the bladder such as cystitis and urge incontinence; and eye
and denta! inflammation.

Compounds of the invention are also useful in the treatment of allergic disorders, in particular
allergic disorders of the skin such as urticaria, and allergic disorders of the airways such as
30 rhinitis.

Compounds of the invention are also useful in the treatment or prevention of schizophrenic
disorders including paranoid schizophrenia, disorganised schizophrenia, catatonic
schizophrenia, undifferentiated schizophrenia, residual schizophrenia.
35
Compounds of the invention are also useful in the treatment of emesis, i.e. nausea, retching
and vomiting. Emesis includes acute emesis, delayed emesis and anticipatory emesis, The
compounds of the invention are useful in the treatment of emesis however induced. For
example, emesis may be induced by drugs such as cancer chemotherapeutic agents such as
40  alkylating agents, e.g. cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic
antibiotics, e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-metabolites,
e.g. cytarabine, methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide, vinblastine



40 It will be appreciated that reference to treatnment is intended to include
prophylaxis as well as the alleviation of established synptons. Conpounds
of formula (1) may be administered as the raw chem cal but the active
ingredient is preferably presented as a pharnmaceutical fornul 4Qijgb.20lk 0 JuL
2006 WO 03/066635 17 PCT/ EP03/01308 Accordingly, the invention also provides
a phar macewo gglbésddnposi ti on which conprises at | east eoeeeompsnd of
formula (1) or a pharnaceutically acdeptable salt thereof and fornmulated
for adm nistration by any convenient route. Such conpositions are preferably
in a5 formadapted for use in nmedicine, in particular human nedici ne, and
can conveniently be fornulated in a conventional manner using one or nore
phar naceutibaicrsfing cpdeshesyeh 25 sisplptiay decarping propaghagipg @d hydpigureg ddhounds of
formul a ( Icymbiration ¢hefeok; radiationedickhess; ragiation thirepycad. lﬂmlemt’%ﬁhathoralﬁ opical 10

(1 ncl udi ngbdopht, Redhnds Gn alediraamsal §f, catbe) pbis@k; wEad alch admxins Shusak bson or in a
form sui t aRlagolit Qisordasl B by Shie@ioh, 08, PstitRNal Alcafd dafind Bwekifil @tvi@n (ei ther
throughy t bR HiechS BlegnahQY vaidiler AR Sk & hHdn skRB.PhAgRCEUL | Cal

;?ggg_?lefjl %“S ma)én t%? Cl)nePehs dlsease %St oHerfRﬁe swﬁ%rgé)s $ slrc1rﬁ1 slmaﬁ obs L ago]xa'},g Sl]J-!:SeS

exci pi ent ééy gﬁﬁ@ﬁasggmfm*ﬂﬁ. TR la/ é’ff{"‘éa‘ (Pé“‘ °g @@@#i&& infirien; Shrat By arch,

pol yvi ny| Fygsins; iieteraged o‘rltemﬁy‘dlr BI%VHPOWP& titgrrrampl] presswe)(e.ef plfieder s (e. g.

| act ose, wicloess) rop®idakhraigesicsc elch ub osephie; esll gastvpestpheedgefinpdosphat e) ;

| ubr i ci@nt $GERD) GuchHTRY B6SVeUGERD €l 3jifptontelit GERD & hdnCapsivedGERIIt &gr ants (e. g.
potato st uGEay %%'xddﬂ??k@rﬁﬂ“ by cql | ahe) sacir siléﬁtaéh' ngou?-g?c%§:h(9 g. sodium

| auryl su y._be. nown in the
art. Liqui Pr%lta ik Sm Oepls%o l;Ml(_?‘fré{tl on %afa b he form of,

for exarrplméal”%‘f)ﬁ‘?aﬁ%“ @?%@d%i’“c%‘lﬁ‘glgéﬁgﬁsﬁns or they may be presented as
a dry product for constitution with water or other suitable vehicle before
use. 3Sach Comppundd ofrthejpaantien apnaisormseful inghereatmant @fl gdstyoimestined disdrdersashichneans wit h
phar maceukd gathtle/ bovat e@iatonld] Ssidlstidphaseid réilig Rlisefe ICERDNGLNEs agant s (e. g.
sorbitol g¥rHRng &ﬁbieh&!ﬂf&%ﬁ%ﬂ n\sﬁlyoe{&s@ﬁp am%ggsﬁ&%mm%&k@off ats);

enul si fyl ?o(gd arg?rmk aéx& st%mach ﬁoulr {ofnac% Watergrash? ga C%ntatlon Fwﬁﬁ)us V%hl cles 25 (e.g.

al nond oi vége? abl e oil s); and
pr eser vat FRwdic *{e@"bdm ﬁ’é?‘ﬁ"ﬁ}? Tt A - ‘Bcahﬁ?ﬂﬁ*’?ﬁjﬁgﬁﬁ’aatd%?c@a & bic acid):
The pri@paifuattionnh sdyspepsiaal(sich cent wifenlikeh dfspepsia s.dysmetility-likpy duspensig, andol ouri ng and
sweet eni ngnspegifind Syspepsiaipghroafer doadigationrsieip alisarti¢ro mechfao psadipad, padtia midst rati on may
be sui t abkigmfrg vaRsRALRAideRe I bR 26 Apinh Olds@fr heMLAS @ndReyndldstdieasact i ve

conpound. & (I%Fal Bilfdila anma@' c%Fe'ingf H&%B‘sg&sﬁle f&B@Bg quréEBmEBaiﬁa %.%}4 f.he form of

tabl ets or, | ozenge onven € conpounds of
he | nyen PBERA SOBEP ATt b g FUT B aRE PP PR PLP R B by bol s

i nj ect? onreied dp M SUSIERINY ST Bipreser fish at PERBict s FrfheRtiethaitay be

pr esent edrhewmatinditeagpialye fibfositisyael.cqughi N anpoul es or in nmulti-dose containers,
wi th an added preservative. The

The compounds of the invention are also usefu] in premenstrual dysphoric disorder (PMDD),
in chronic fatigue syndrome and Multiple sclerosis.

30
Compounds of the invention have been found to exhibit anxiolytic and antidepressant activity
in conventicnal tests. For example, in Guinea pig pups separation-induced vocalisations
(Molewijk et al., 1996).

35  Compounds of the invention are also useful in the treatment of convulsions and epilepsy.

Compounds of the invention may be administered in combination with other active

substances such as SHT3 antagonists, serotonin agonists, selective serotonin reuptake

inhibitors (SSRI), noradrenaline re-uptake inhibitors (SNRI), tricyclic antidepressants or
40  dopaminergic antidepressants.



conpositions may take such forns as suspensions, solutions or enulsions in
oily or aqueous vehicles, and nmay contain fornul atory agents such as
suspendi ng, stabilising and/or 40 dispersing agents. Alternati vqlgl tg]ﬁ
active ingredient may be in powder formfor constitution wth a sﬂli”'t qe
vehicle, e.g. sterile pyrogen-free water, before use. 1 0 JUL 2006 WO

03/ 066635 PYIPHPOR}? 01308 18 The corrpounds of the i nventcomrosaysope

formul ated for topical admnistratiodéin the formof ointnments, creans,
gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose drops).
G ntnents and creans may, for exanple, be fornmulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents.

O nt ment sSyighle S feganistit yiosh reay kerpgeddy sombipation Wilfethfe¢PPUE GF B in a sterile
manner usinvegtians arlde fyethmplrmpdaestrprs gratiestroromed mptaglofpanifeor nul at ed with an
aqueous or oily base and will in general also contain one or nore

enul si fyi SiGaRIRMchin agbodRl Wihish B8 &gﬁm ift corfHiHRAGY SikNEe 88RRIHs oBthePeNndi ng

agent s - hihGhSIOn BRI rulbisGlt) QbR AGRALSprafdioPS MaY be T or mul at ed

wi th an aqueous or non agueous base al SO conprising one or nore

di spersin ents stab|I|S|n agents, solubilisin ents or suspendi ng
agent s. Tﬁ’é’?b “&%’rﬂea}isf‘ljgﬁ ooy 3t fhe °°’FIH%‘“‘8%H€%‘EIHH§““BF the invention

may al so 'béucﬁeélrl?mflﬂ'@tféﬂonrw, feropetine.dyrreming poeistingyinérlpiae, sespbisosiit ori es or
ret enti onzieeldimas, e.g. contai ning conventional suppository bases such as 15
cocoajgutter or other glycerides. The conmpounds of the invention may al so be

formul at eﬂntﬁe SIeROY, Jﬂrﬁé}r%ea&skcpfhscomﬁd&lﬁn lv@tﬂghe Al Epﬁlmﬂvé’xkn'm?ns may be

admi ni stef e ude by afa%e%]rare%mfeg exanpl e subcutaneously or
i ntranmuscul arI rarruscul ar injection. Thus, for exanple, the

conpounds of the 20 invention may be fornulated with suitable polymeric or

hydr ophobtuéabieitiesiclicanideprpssantsehinhpray be ged imsorahiastian wih 4 semapirdetépt abl e oil) or

i on ekt hangetiondgsiudsimipramigsangpiptiinaghlpmpoimidelaed nodeptilivat i ves, for exanple, as a

sparingly soluble salt. For intranasal adm nistration, the conmpounds of the

i nvent i ongyiYe dfanfif g8 inadepssaiis ﬁﬂtﬂ#ﬁéy%%sed %co%fnatﬁ:@l%ﬂi\'a%ﬁmﬁéuh@n via a

sui tabl e ﬁﬁ%ﬁ{vgﬁor%clwé'bﬁp?@/on g j.ce or alternatively as a powder mx
MmN str

with a surtable carrier ation using a suitable delivery device.

A proposed dose of the cor@ounds of the invention is | to about 1000ng per
day. % wif Ml fhe eperpripted cibatt b comprundst ofndhy cpmbipaticn Jeexr be edminisied ¢ out i ne

vari at i orsgmutgnepysly (@itbgargée saphe pedidiremgphermagoticalfermalstionghat seendiillyi on of t he
patient and the precise dosage will be ultimately at the discretion of the
at t endantThp hyhifon ather@bre \pRdvRted RaomPbund T EoRBATE oVl | phadi@uatapend on t he

route of ac&ﬁamagaﬁBfrsamtpmere&%rmmnma&ﬁy ﬁymulammr}&dmect ed. Conpounds of
formua (1), and salts and sol vates th ereo be prepared by the general

35 net'ho out |ned erei.nafter descr.i |on t he groups X,
Y, Z, A ere i a so W\’l saﬁv erﬁg:ectﬁgthe ﬂyentl? 1e %e 3{: 0 poxﬁlgyg% & reanin g as

previ ous| () otrerrmmeeeuticaly asesmisble prlior tplvate thsiephin the (”PB*‘"’HH‘F ‘é@é““&l"ﬁ@“w se stated,
Conpoundsforofse fnotherinézgmeft! 9f comdjtiopempdiaqiarygethydyninseucloding/subitengd Ryhdat i on of a
conpound ofter neurokinins.
30
In a further aspect of the invention there is provided the use of a compound of formula (I) or 2
pharmaceutically acceptable salt or solvate thereof in the treatment of conditions mediated
by tachykinins, including substance P and other neurokinins.

35  In an alternative or further aspect there is provided a method for the treatment of a mammal,
including man, in particular in the treatment of conditions mediated by tachykinins, including
substance P and other neurokinins, comprising administration of an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof.

40 It will be appreciated that reference 1o treatment is intended to include prophylaxis as well as
the alleviation of esteblished symptoms. Compounds of formula (I) may be administered as
the raw chemical but the active ingredient is preferably presented as a pharmaceutical
formulation,



40 formula (I1), wherein Rg is =0 and RO is hydrogen or R8 is hydrogen and
RO is =0 1 0 JUL 20Db WD 03/066635 9 RO RS R4)n 19 (H) PCT/EP03/01308 with
di azabi cycl e derivatives (lI11) or salts thereof The reaction is ?ﬂnmﬁzh[ﬁnt |y
carried out in 5 an aprotic solvent such as dichl oroet hane and

presence of a suitable netal reducing agent such as sodi um borohydride or
sodi um t ri #OMBEepEor ohydride. In a further enbodi ment ofct/besitpéent i on,
conmpounds of formula (1), wherein Y1 CH Zis nitrogen nay be prepared by
reaction of a conpound of fornula (1V) R6 R6 R7, J, R7 10 (Rm (N (R m(V)
with triphosgene or S(O pC wherein p is an |nteger fromlto 2 in an
aprotic solvent such as dichloronethane and in the presence of an organic
base such triethylamne to formthe internediate conpound (V) in which Ais
C(O or Secorfingdsdanientionlaso pieyides arpégrmb@ufﬂosloqoarp@wonwhni?eawiﬁeéds fol | owed by
react i on laft aenpopsud (of)forwiulh(It brea phirmeseavailyoscneptable| shlt kherdafl and R2 The

react i on f&amwed o MlinistiaBdety a)l RSRnik rduft. SRR nipesifial M€ PlefeBbg il AS @

hydr ogar BaR, aagteddBr &1@Lrpmamcaragf?,@métmmeﬂa,&hw&m 8fGuPbe an ether such
as tetrahydr uch as a tertiary

anine e %‘aﬂ Rl oRBA Rl ke elhs o5 b REREG B ChackiBhe SSCh 20 2 L P01 L5

D 20 In & ¥GPEREr enbodl rrent of the I nvention, conpounds of fornula (I)
wherein Y is nitrogen and Z is CH nay be prepared by reaction of an

act i vat e@hderémmtndy @f dirmbladl) cmy e Xyrmulted dordordf bucfabyrprrehtaral, Wpicel wit h am ne
(M) or siadiidngt dpatheffc, an®phsalyriapd: Wr tebtall AR NE 6 Ofform sakthblead € base. 5

(Vi) (R}:&Hn§i§&z¥tz§r%ﬁnlﬁﬁhé%?in@ﬁﬂﬂ@ﬁ (eMR} inM8gh (R mdulFor G&EPOXY! group include the
correspondi ng acyl” halide, mxed anhydride, activated ester such as a

thi oest e%or oral adlrcliigljetlra\t/lgx;[ Ith\é%hgnggcgﬁlgal l?soempvc\ilseltelor}ls Engy take the form of, for example,

tablets or capsules prepared by conventional means with pharmaceutically acceptable

15  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 wetting agents {e.g. sodium lauryl sulphate).
The tablets may be coated by methods well known in the art. Liquid preparations for oral

20  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
vse. 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-aqueons vehicles

25  (e.g. almond oil, oily esters, ethyl alcohol or fracticnated vegetable oils); and preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid): The preparations may also contain
buffer salts, flavouring, colouring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlled release of
30  the active compound.

For buccal administration the composition may take the form of tablets or lozenges
formulated in conventional manner.

35  The compounds of the invention may be formulated for parenteral administration by bolus
injection or continuous infusion. Formulations for injection may be presented in unit dosage
form e.g. in ampoules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulatory agents such as suspending, stabilising and/or

40  dispersing agents. Alternatively, the active ingredient may be in powder form for constitution
with a suitable vehicle, e.g. sterile pyrogen-free water, before use.



10 carboxylic acid group and a coupling agent such as that used in peptide
chem stry, for exanple O (benzotriazol-1-yl)-N, N N N -tetranethyl uronium
tetrafl uoroborate. The reaction is preferably carried out in an{apygt 106
sol vent such as an ether, e.g. tetrahydrofuran, a hal ohydrocarbon, e.g.

di chl oronet hane, N, N-di net hyl formam de or acetonitrile. 15 Suitable base
for use inwlomsssssacti on i ncl ude organi ¢ base such as tpdeigaybam ne or N, N
di i sopropyl.et hyl am ne. The acti vat edisderivatives of the carboxylic acid
(M) may be prepared by conventional neans. A particularly suitable
activated derivative for use in this reaction is obtained by reaction of
the carboxylic acid (11) wth ) L

O ( benzot rihgsppoyndy Péthwmnwwmbéfqﬂa%fdﬁw tepighidmnigntiendp thforgef oborate in a
sui t abl e aptrdniscergwisyget lotionshpeasrigtnacesdieer deopg (e.¢ ey, hryatrrofeudreps), a

hal ohydr odzisithents sd greanthi nady) for eanragid) Asdrmudited suith dieag@eys orNiINbale with fay | f or mam de or
acet oni t r i ai@tion(ep BERBIOARKDIng faftldF b IBng(akdnls. Ointhe¥dd ey RanYinis@atibirkotheeyt S Ni t rogen
may be gr %%@x‘flmmac&;{e&ﬁxta'&%gle nfaEPRHE Ji]ggdzcéﬂgwté (VIT1) . wherein R8 and R9

have the neani ngs defi ne or conpounds ormula (Il1) and Ra is a
nitrogen protecting group, .1 0 JUL 2006 WD 03/ 066635 21 PCT/ EP0O3/ 01308 RO R8
(R m (VI NiotiQps may,be igfmulated with gy aqueqys orily baspand rdibin gspegl algeifBing8s cri bed above
for the prepesratemplsifiofe egsnpotirdisingfagéngy ishesifg pgeniso mispeydion gds: of f or nul a
(1'V). Conpiotketisg kntf, or eiduing hdepts. Dubys me he Rgmelned REh hawmeduher meani ngs defi ned
for compougasusdhse afsetsmriSing bie)or 310 disPersMyl agéhesY sthislisitiglap @GS dIubifisihg CH, . nmay be
prepar ed Q#n%?ﬁ&&ﬁkﬁng%%%@%?ﬁxaﬂ{so hRLiMhSefdedk. 10 (Rym (1X) using the sane

procedur es descri bed above for e preparation of conpounds of formula (I1)
from conpqunds of fo la (M1). 15 ounds of fornulae (IV) and (VII) may
be prepar °B§“R?%’H‘ﬁé’% _é“‘fﬁ&té?f‘lféﬂya?#f’&%%?‘u@e i ‘P‘&tf"i WrResteps §“8‘F fula (VI11) and
a car boxy |StRposered of Fefontigy engsese & Ppapiay Fonpestiens! eprosiesy fgges 8khys and t he
| i ke) Yespewt butel o othertglycaride. azabi cycl e derivatives (I111) or salts thereof.
The reaction is conveniently carried out in an aprotic solvent such as
di chl g_r oetﬂﬂaaﬁnpagﬂg bfthe tnbéltﬁ R2LNGDe WrmBlaSdl bd &teprﬁy%@dns.rs%@lpwgl agen}g such
as sodi um : . [ es o

aI ?1? QQ% l%l!loq? E‘Jg% tbcs & l}ﬁmarec?% iaﬁtgt?oﬁnggy A g%&u@:ﬁeougfgﬁp

suitable rllntramx?sglﬁerl]rly? E)JQ y mtrgl{l]l%cﬂz{rq}ljlg:non. hllxs,n ?or exaer"np?e, t%x%r%gguné)sn% thee' g. t-

20  invention may be formulated with suitable polymeric or hydrophobic materials (for example

as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt.

For intranasal administration, the compounds of the invention may be formulated as solutions
25  for administration via a suitable metered or unitary dose device or alternatively as a powder
mix with a suitable carrier for administration using a suitable delivery device.

A proposed dose of the compounds of the invention is 1 to about 1000mg per day. It will be
appreciated that it may be necessary to make routine variations to the dosage, depending on

30  the age and condition of the patient and the precise dosage will be ultimately at the discretion
of the attendant physician or veterinarian, The dosage will also depend on the route of
administration and the particular compound selected.

Compounds of formula (T), and salts and solvates thereof, may be prepared by the general

35 methods outlined hereinafter. In the following description, the groups X, Y, Z, A, R, Ry, Rp,
R3, R4, R, Rg, Ry, m, n and p, have the meaning as previously defined for compounds of
formula (I) unless otherwise stated.

Compounds of formula (I) may be prepared by reductive N-alkylation of a compound of
40  formula (1), wherein Rg is =0 and Rg is hydrogen or Rg is hydrogen and Rg is =0



but oxycar bonyl , benzyl oxycarbonyl, aryl sul phonyl e.g. phenysul phonyl or 2-
trimethylsilylethoxynethyl. 25 Protection and deprotection nay be effected
usi ng conventional techniques such as those described in "Protective G oups
in Organic Synthesis 2nd Ed." by TW Geene and P. G M W8 Judlh Wl ey
and Sons, 1991) and as described in the exanples hereinafter 1 0 JUL 2006 WO
03/ 066635 Rg oFsskéEP03/ 01308 Conpounds of formula (VIII)pcaverogobtiser known
conmpounds @r nmay be prepared by analwgous nethods to those used for known
conpounds. Thus, for exanple, conpound (VIII) and enantioners thereof my be
prepared using Comns reaction as described in Journal American Chem cal
Soci ety 1994,11-_g 4719-4728, followed 5 by reduction of 2,3
dihydro-IH;erio n-4-one derivative to piperidine-4-one derivative. The

reduction ey _be-ef f ect.ed rogen and netal catalyst e.g. palladium
on a suitable| suppor rbofl or alumina. The reaction is carried out
in a solvent st . ethyl acetate. 10 Conpounds of formula (1X)

wherein R8 is =0 and R9 [i Rhydrogen ar
prepared according to tf& procedures

- 10
Chem stry Lett Volt, NI 1, pp 13
wherein RO is 2Q.and R8 is hydrogen conpounds and 15 they may be
gxanpl e by reaction of an am

prepared fofg HXIV) with ethyl glyoxalate to
obtain the rnternmediates (XiI1) which may_bhe converted into
4- oxo-tet rar@dr opyridine internedi ates (G@I ) which in turn may be reduced
to an internediate of formula (XI). Said internediate (XI) may be in turn
hydr ol ysedwitht diargbifyole derivgtian(Tilr ealisthekieaft Bre chotion isnivaitny carfledo®im (R m  ( XI V)
(X111) s( R)dmaprckidiol i GGdHRSs dfiloroeRnaafiddin)the frestct bf Denitapienl Rirfg by those
skilled i rbgénl?ﬁxc@gstso&imgorw}@ri&%%@iuﬂ%cé?gx;fgo%h?a}ldé (I'11) contain one chiral
center (nanely the carbon”atom shown as in"the fornulae Ma and I11Db).
Xi14H 1o >i$1>1/’f1.?rt§er embodiment of the invention, compounds of formula (I}, wherein Y is CH, Z is

nitrogen may be prepared by reaction of a compound of formula (IV)

R6
R7 RT: g
NH N. _ClI
A
(R)m V)

19 (Rm a)
with triphosgene or S(O)pCl wherein p is an integer from 1 to 2 in an aprotic solvent such as
dichloromethane and in the presence of an organic base such triethylamine to form the
intermediate compound (V) in which A is C(O) or S(O)p respectively which may be isolated
if required, followed by reaction of compound (V) with the amine compound (VI)

']21 R,n
HN
R3
R2

(VD

hown conpounds and they may be
scribed in Bioorganic & Medicinal
1992. Compounds of formula (IX)

15

The reaction conveniently takes place in an aprotic solvent such as a hydrocarbon, a
20  halohydrocarbon such as dichloromethane or an ether such as tetrahydrofuran optionally in
the presence of a base such as a tertiary amine e.g. diisopropylethylamine,



ON-O" N25 ~NH (Il'la) (~ NH(IlIb) It is to be understood that t

reference to conpounds of formula (I11) includes all stereorbbdﬁkﬂﬁﬁforns
and all m xtures thereof. Conpounds of formula (l111) are known conpounds or
may be prepared by anal ogous 30 nethods to those used for known conpounds.
Thus, conpounds of forrmula (I11) wherein Xis CH2 and p is | nmay be prepared
as descri beod o3messdBi oor gani ¢ & Medicinal Chemi stry Lett StGS/ERYOR®) pages
3469-3474; tor in Journal of Medicindl Chem stry, 2000 Vol 43 N10 pages
1969-1974. 1 0 JUL 2006 WO 031066635 23 PCT/ EP03/ 01308 Thus, in a particul ar
enbodi ment of the invention, conpounds of formula (111), wherein X is CH2

and p is Iy ha hepgntﬁﬁiﬁrgxﬂro?qle%eﬁt% to{ng&mﬂo otnf]% ﬁéélg% Q?M:g Wthatert-

butyhaloace t as fo acet at the presence
of B Sui t aBf & LGRS bE HERIA LY g 05%%& e Sl S5 ?%ﬁwédan ne in an
aprotic sofowr (V8 eih gaing @ o pyEET r‘ﬁ’ﬁma]é}ﬁﬂﬂlﬁ?’e%?“‘ieé’ﬁﬁ%%'{% %-around -78 to
obtain conpound (XVI) which in turn may be converted into conmpound (XVIil) ,
wherein RIO is nethyl or Réthyl, by reaction with sodiumethylate or wth
hydrochl oride in nmethanoll Said conpound may be subsequently reduced and
cyclized to obtain cow yd (I11). The reduction may be carried out by
heating and usi ng hydrd 10 and a netal catalyst e.g palladium 1)

Br CH2OOO Bu or HQA | met hanet ~&@ Bu (XVI) H2 (I11) COORLO (XVII) Were it
is desired to isolate a conpourfd formula (1) as a salt, for exanple a 15
pharmaceutically acceptegbl® salt, this may be achi eved by reacting the
conpound of formula (1) t he fornlof the free base with an appropriate
anount of suitable acid d in a suitable solvent such as an al cohol (e.qg.
et hanols or met hanol ) ,{(Réh ester (e.g. ethyl acetate) or an ether (e.g.

di ethyl ether eypfetrahydrofuran). 20 Pharmaceutically acceptable salts may
al so be prepared Tfromother salts, including other pharnmaceutically
acceptabl e salts, of the conpounds of fornmula (1) using conventional

nmet hods. Tw@ablospoteddisrivetives of the baboky!) erevgynciuda the kyrekpndisphcat dide, n associ ati on
with sol V%&ednﬁlhﬁﬁiﬁé, Gstivated ester such as a thicester or a derivative formed between the

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

o
S e
C

example O-(benzotriazol-1-yI)-N,N,N"N’-tetramethyluronium tetraflucroborate.
The reaction is preferably carried out in an aprotic solvent such as an ether, eg.
tetrahydrofuran, a halohydrocarbon, e.g. dichloromethane, N,N-dimethylformamide or
acetonitrile.
15  Suitable base for use in this reaction include organic base such as triethylamine or NN
diisopropylethylamine.
The activated derivatives of the carboxylic acid (VI[) may be prepared by conventional
means, A particularly suitable activated derivative for use in this reaction is obtained by
reaction of the carboxylic acid (II) with O-(benzotriazol-1-y1}-N,N,N°N’-tetramethyluronium
20 tetrafluoroborate in a suitable aprotic solvent such as an ether e.g. tetrahydrofuran, a

halohydrocarbon e.g. dichloromethane, an amide e.g. N.N-dimethylformamide or acetonitrile.

Compounds of formula (I}, in which Y is CH , Z is nitrogen may be prepared by treating
compounds of formula (VIII) , wherein Rg and Rg have the meanings defined for compounds
25  of formula (IF) and Ra is a nitrogen protecting group,



25 by crystallisation fromor evaporation of an appropriate solvent to give
the correspondi ng solvates. Wien a specific enantioner of a conpound of
general fornmula (1) is required, this may be obtained for examgpjye
resolution of a correspondi ng enantionmeric mxture of a conpound 30 of
formula (1) using conventional nethods. Thus, for exanple, specific

enant i onenggo @iockdde conpounds of forrmula (1) may be obt @chesoesdiseem t he
correspondi ng enantioneric m xture ai a conmpound of formula (lI) using chiral
HPLC procedure. 35 Alternatively, enantionmers of a conpound of general
formula (1) may be synthesised fromthe appropriate optically active
internediates (I11)gg (1V), (V),(M1), (VMIl) and (IX) using any of the
general processes scribed herein. 1 0 JUL 2006 WD 03/ 066635 24

PCT/ EP03/ 01308R&Qus~f or exanple, the chiral conpounds (I1T), (1V) and
(VII'1) may be prepared fromthe corresponding racem c conmpounds (111), (1V)
and (VII1) using cepvertjonal procedures such as salt formation with a
suitable optically pctive acid. Suitable optically active acid for use in
the process is L(x¥mandelic acid or S)-(+)-O 5 acetylmandelic acid. The
chiral conpounds and (TX) may be prepared fromthe correspondi ng
racem c conpoung ) and (1 X) using conventional procedures such as salt
formation with@msuitable optically active am ne. Said diastereoi soneric

salt forns ar bsequently separated by conventional neans e.g. 10
chr omat ogr aph d crgstallisation and and_the enantioners are subsequently
| i ber at ed " R IPBIPefRapfthe fgne drogedins dotrbethrahore fos they geparefin 9fvention is

further i kmpetndsefdetmbla (1 frem faipooi efdornmte @Viredi at es and Exanpl es which are
not intended as a limtation of the invention. 15 In the Internedi ates and

Exanpl es oohRess of denud (5 whdrath Rgland W3 hhve G nRMinds efnBA fr JompBings get erm ned on a
Buchi m pfonﬂﬁggz{dqé wfﬁ@th A rfftrd QI(,:Q Es[lg%tu%j be ﬁel;g.red b9 {reali:iné co ﬁ%ﬁ; oft O room
]

tenperatuge. I'nfrared spectra ( were nmeasures Ih c rof orm or nuj ol
solutions on"a FT-1R instrunent. Proton Magnetic Resonance (NMR) spectra
were recorded on Varian instrunments at 400 or 500 MHz, chemical shifts are
repor tted in DEWI(S) using the residual solvent line as internal standard.
Splitting pat ®rns are designed as s, singlet; d, double; t, triple; q,
guartet; tiplet; b, broad. Mass spectra (M5) were taken on a VG
Quattro nmass| spectroneter. 25 Optical rotations were determ ned at 20C with
a lasco DI P36Q7i JHAument (1=10 cm cell volunme =1 n,2, = 589 nn). Flash
silica gel chromatography was carried out over silica gel

{R)m (IX)
using the same procedures described above for the preparation of compounds of formula (I}
from compounds of formula (VII).

15 Compounds of formulae (IV) and (VII} may be prepared by reductive N-alkylation of a
piperidine of formula (VII) and a carboxylic acid (IX) or esters thereof (such as
methyl,ethyl and the like) respectively with a diazabicycle derivatives (I} or salts thereof.
The reaction is conveniently carried out in an aprotic solvent such as dichloroethane and in
the presence of a suitable metal reducing agent such as sodium borohydride or sodium

20 triacetoxyborohydride.

Examples of suitable nitrogen protecting groups Ra include alkoxycarbonyl epg. t-
butoxycarbonyl, benzyloxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2-
trimethylsilylethoxymethyl.

25  Protection and deprotection may be effected using conventional techniques such as those
described in “Protective Groups in Organic Synthesis 2°' Ed.” by T.W. Greene and P. G, M.
Wuts (John Wiley and Sons, 1991) and as described in the examples hereinafter



230- 400 nesh supplied by Merck AG Darnstadt, Germany. T.l.c. refers to thin
| ayer chromatography on 0.25 mmsilica gel plates (60F-254 Merck) and
visualized with UV light. Solutions were dried over anhydrous @O-ﬁ'i 06

sul phate. 30 Methyl ene chloride was redistilled over cal ci um hydride and
tetrahydrofuran was redistilled over sodium The follow ng abbreviation are
used in thewbexdsses®COEt = et hyl acetate, CH = cycl ohexaneyrréihos Net hyl ene
chl oride, DI PEA = N, N-diisopropyl et hgbam ne, DMF = NN - di net hyl f or man de,
Et 20 = diethyl ether, EtOH = ethanol, MeOH = net hanol TEA = 35
triethylamne, THE = tetrahydrofuran. The X-ray powder diffraction pattern
of a crystalline formof the conpound of the invention was obtained by

| oadi ng’ t Heompargt © formla (YTHaarg pifber i v rpBPRIndy ey R REeRersd Banklopesy

di f f r act orredtleds te thebeppddonkinewn @m@ougdsni onet er, scintillation counter and

graphite TmOeseEARR! @hpohBeVIE) i bask AR RIoNBS 15 Gleptl Wik Wohg | NSt rument al
par anet er Pt VI &0 v %epm | C RADI ATI ON:

s given .bel o nst.runent.a
R S R M R
PCT/ EPG3/ (b¥368ctiop 5f GENEﬁﬁo'F@pw@ﬂﬂzlé@/d@wmWplpﬂ@h&/ﬂ@@rﬁrw@‘ﬁﬁhsI ZE: 0.04 28
TIME PER Sdd5Rion 4na§ @8 effecRPLA %oggf §ndSndei ViRIR'E aMnSQAJ I\ﬁahé\lG SLI T:

variable (fixed ar Ie hol de

|nstrumentsB‘3"°“‘?E E?&f’f@]ﬁ@m “’?ﬂ’@“ ?ﬁgﬁ‘?d}:"ﬁ "'El‘?fﬁrféﬂ‘ ‘W’Sﬁ é’iﬁeﬁ%y ed using the
dat a eval wattdton software EVA3.0. 10 Inter msdl ate 1

1- (Benzvl oxycarbonyl)-2-(4-flu oro-2-nethyl -phenyl)-2, 3-di hyd ro-4-pyridone

A smal g armulesun@sf oflfs}stma ?cgidlgéjis L@ afd ﬁyﬁl@@a}ggeg @re%om&%&num turni ngs
(13.2 g) lald %{e ma Fﬂé Qo%' toalh pro lfm‘es &s&lb%:é %9%5})%%:&9 here then

t he mxt ug\gd \ T’%r}{? %? 0 I S suspension, a
15% of a ‘Hfff“iaoq‘c 51 Qlé (52.5 nml) in anhydrous THE
(300 nm.) was added. The suspensi on vvas heat ed under vigorous reflux until

t he br own (oebouds diicapgp@s) eebreitlRyeis F@ ami Ry inlydpgent arofovellvemfvnmdyiage sol uti on was
added 1dr Ophewini@ bey@parcl fHrObimploO b Rectitied ad>emivg (KIVS peth $theNglydraled tovas t hen

stirred fQbu@ hdlliddRbdiatds I whid iy 90/ ddfiveda ifoo ﬁ:&o@t@ﬂh SarboAg ﬁ‘e”t was then
added dropzwi.s atéSQXEMI 1![1 Ny @J %Qm chI or of ormat e
(48.7 ni) rg cih'g é?f\ﬂ °I>§2‘%h rm1 late ) eI
obt ai ned 46fUf10h i o] % msd up to 20C, a
10% Eli

NH, NZTCO0R COOEt N*~COOE

(Rim {Rm .
V) (X1 ®m iy Bm
20

It will be appreciated by those skilled in the art that the compounds of formula (III) contain
one chiral center (namely the carbon atom shown as * in the formulae IITa and IITb).

x/(%H;JP /( H,Jp
“
OJ\N/\ }\
25 N (I1Ta) k’ " k)

It is to be understood that the reference to compounds of formula (I} includes all
stereoisomeric forms and all mixtures thereof.

Compounds of formula (III) are known compounds or may be prepared by analogous
30  methods to those used for known compounds.

Thus, compounds of formula (IIT} wherein X is CHy and p is 1 may be prepared as described
in Bioorganic & Medicinal Chemistry Letters, (1998) pages 3469-3474; or in Journal of
Medicinal Chemistry, 2000 Vol 43 N°10 pages 1969-1974.



hydrochl oric acid solution (560 nL) was added and the aqueous | ayer was
extracted with AcCEt (2 x 750 nL). 25 The conbi ned organi c extracts were
washed with 5% sodi um hydrogen carbonate solution (600 nL) and E]rl ne 600
m.) then partially concentrated in vacuo. CH (400 nL) was added!

over 1 hour at 20C and the resulting mxture was stirred 30 m nutes and
then filtemsuostessgs ve the title conmpound as a white sol pér/pBnrtgs | R (nuj ol ,
cm): 1726 and 1655 (C=0, 1608 (C=Cp3 30 NWR (d6-DVMSO): S (ppm 8.19 (d,
1H); 7.31-7.18 (m 5H); 7.08 (m 2H); 6.94 (dt, 1H); 5.77 (d, 111); 5.36
(d, 11-1); 5.16 (2d, 2H); 3.26 (dd, 114); 2.32 (d, IH; 2.26 (s, 3H. M
(ES/+): mz=340 [MH'. Internediate 2 35

2- (4- Fl uor o- 2- net hyl - phenyl ) - pi peri di ne-4-one Mt hod A:

4- Fl uor o-Thugriatapatticerembabdimény ofahe(inventjonvampatiof formmla(Eowherdin X isf

4- anm nobuignand- pnie 1, aiidyybe prepabedetya keadtidg B-Hthyipyradiny (eN2@thea (HO L) and the
sol utl on aﬁaﬁalaéeuﬁé &éh atfoﬂexampleumiaﬁy;amﬂ&cemté h 2B RsAbdBTaRNAFIE baséf ter | hour

the t%%a\r@’"f‘o?l %ﬁeel Gﬁ %@ rm%?a &‘J vl dhich BE ah rlaf%? d to cool to
) ‘F‘H

toI uenes i "i?e’a‘ﬁ’fec?“(" °3W‘§9“’5' Fé’@ﬁ" Fé’btg‘r"?t ayg?% ?553 I y “refl uxed
for | houfto girpgung X thyBprrtish Snreasioprity odym/eYRST Dean- St ar k
appar at uswthANrethC@lﬁ@mhwwsoltSﬂJé cemmle;d mu hetsilsenuoptly redyesid anl eyvalizedrade basic with
a sat ur ab elflaip edng®sddy ) CEitehanaios nap baitarrizt oatrig hkale mdupinghydioghe OEt (50 ml4.
The aguequ$. RRALRalyas paAKditmct ed with AcOEt (3 x 50 n1_) and Et20 (2 x 50
nd.). The organic rayer was dried and concentrated in vacuo to a yellow
thick oil as residue (7.23 g). A portifen of pe crude 5ym xture (3 g) was

di ssol ved[ a dbdrpdsochl e aci d-sobutto of (20 ni) anrd—sti(fed at 60C for
16 hours. ,J;jre SoIution was Akl TTA™%0] INd pof@si um car bonat e and
extracted gdpth DCM (5 x 50 migy, The conbl ned ¢¥\gani c phases were washed
with brine (50 m.), dried and concentrated in vacuo to give the title
conpound 5 g) as a thick yellow oil. 10 Method B L-selectride (1M

sol ution W’edfty‘STﬁ%ﬂ’edZE’Olsﬁlﬁtf hesameguefe drapis fDWAS &, Wy & B6mREntites, to a

sol ut 15on pbdrmacautispliyedientelde salt(thio may bej aghigdieq byneietinglthe®mppynd of ynwus| y cool ed to
- 72C und€h irethe forrh piiyefieedtasrosthhe ppropAfte snoudtof minblt edd and% sodatlen hydr ogen

car bonat eolsat gith £n eRGH! [¥lg) etha@ Sr AEtEbR6H), dii Bfeer .5 eth@acktdid) Or HQktet | on' was

extract ede%\nd;em RGEE: dednyirofSdhy. ML) . The 15 conbined organi c phases were
washed wit { (284 ) and brine (568 m.). The organl ¢ phase was dried

and conc ntrated i n vac et  1-benz car.bon 4-fl uoro- 2- et hyl -
pheny? %P‘if’é?‘ieﬁlc aﬁc‘?lj’ﬁgleé%ltsd’%‘g&g% bfzé’ﬁ"%%‘oﬁ%? QRS “ﬂl B% W ch was used as
a cr ude rippaseytisallyr jeagptably pally) o cemechms\/@oromwl%ﬁbama( ®pgentietel  t hen 10% Pd/ C
(30.5 g) mstesdsadded

The compounds of formula (I) may readily be isolated in association with solvent molecules
25 by crystallisation from or evaporation of an appropriate solvent to give the corresponding
solvates.

When a specific enantiomer of a compound of general formula (I) is required, this may be

obtained for example by resolution of a corresponding enantiomeric mixture of a compound
30  of formula (I) using conventional methods.

Thus, for example, specific enantiomers of the compounds of formula (I) may be obtained

from the corresponding enantiomeric mixture of a compound of formula (I) using chiral

HPLC procedure.

35  Alternatively, enantiomers of a compound of general formula (I) may be synthesised from the
appropriate optically active intermediates (ITI), (IV), (V),(VII), (VIII) and (IX) using any of
the general processes described herein.



under a nitrogen atnosphere. The slurry was hydrogenated at 1 atnosphere for
30 mnutes. 20 The mxture was filtered through Celite and tlﬁ]ﬂﬂgﬁﬂﬁic
phase was concentrated in vacuo to give the crude

2- (4-fluoro-2-nethyl -phenyl)-piperidine-4-one as a yellow oil. This materi al
was di ssolved in AcOEt (518 nL) at r.t. and racem c canphorsul phonic acid
(48.3 g) wasOo¥@eesl. The nixture was stirred at r.t for re®Ebawiss then the
solid was filtered off, washed with 2AcOEt (2 x 50 nL) and dried in vacuo
for 18 hours to give 2-(4-fluoro-2-nethyl-phenyl) 25 piperidine- 4-one,

10- canphor sul foni c aci d salt as a pale yel I ow sol i d (68 59). (Mp.: 167-
169C -NVR (db-DMSO : S (ppm 9.4 bs, 1H); 7.66 (dd 1H);
7.19 (m 2 szma?(ﬂ@v'e(tb?jchﬂlal PO@%WW d(VéH)afvay (b, Prepeyped fromgle (m 1H): 2. 53
(m 2H); 2or@3pofdingracdmicaempounds (B, (IV)iard (V!IBI) using cglﬂ'er(hpnal prefedurgs sBeb(m 2H) ; 1. 26
(m 2H); is QBfofrmatiomwiil a MitabR optcallyBddive adihi s material (68.5 g) was suspended in

AcOEt  (48Quifbi ogmuﬁaduw 8dd Whrt e 3n BRtPMcaE 8 Legdindme 20 hyshegen carbonate
(274 r’r15) ac'[; fnRiganic | ayer was separ ated and washed with further water

(274 or gani ¢ dr| d and trated acua to give the
title co%oﬁ?‘fﬂl %{1 Spggﬁ an‘é/@?ﬁ) é’re gedcg i ?on% g (ppn) 7.49
(dd, 1H); ccmpownds YIDAng - (D9 ugipg Gﬂ‘ﬂ’e“t‘ﬂl"f)‘ Pf°3°d2"?s ‘f"h as IS?-16 ormatigy ‘ e, 2.72
(but, 1H) smtzbmozm(a‘llnacnzﬁmmez 40 (in, 1H; 2. 29 (s, 3H): 2.25 (dt, 1H) 2.18
(in, 35 $did Miastdlsisoislctgalt fortnz %&Oﬁbs{ed}ﬂbjlﬂy. sepanitedr hyeabnentdon3l means e.g.

2- (4- Rb UOEIRorxtdERbIYYdAnd RISRaliordan@ %4t Bk PREdoHeRQrd subsafdegylitetedciyd (3, 5-bis- 40
trifluoropRidiele Vsl&eoﬂﬁﬁéﬁ% de A solution of triphosgene (1.43 g)
di ssolved 1 n dry DCM m.) was added to a solution of internediate 2 (2.5

g) and DIPEA (8.4 nl) reV| ousl| o 0C1 0 JuL
T0e o 0 Sotais ’g}?ﬁhfc?ﬁ}“@ﬁéé/b@i%(fé?%ﬁ@&“ e By o gre. The
sol uti on Wedntesdeday elgmiggtioyEiledpetionour s, then (3, 5-bi s-

trifluaéronethyl -benzyl)-nethyl am ne hydrochl oride (5.63 g) and DI PEA (3. 34

M) were manddeermediites sl KiapRs WikGs Sharwikeathtednder nitrogen at r. t. for 14
hours. The m xture was taken up wth AcOEt (50 nmL), washed with cold IN

hydr ochl OM&Rm 1nqs @10 u&/e!ré) Eete‘r%l d%L éﬂcﬂ: nﬁpq?pmalmg gnd‘saré t]:n%ox\?\%ﬁ')ed RT'Pe organi ¢

| ayer was in vac resi due Ich"was purified
by flash &Hfd t%’@?‘& "‘rf‘ﬁféﬂzt /CH 3:7) to give the title conpound as a white
f oam 2f 3. Bfjargy spequR (IRt 16 preaspres in:chlprpiorm gpppiol gpiufiopson @ FT-IRNSTEBBE DVBO) : S (ppm)
7.96 (s, Rielon Magede Resonafed)(NMR) 3gpcifagitere tpgdrded @n Frgndestruman®)at 4¢0 @0 (dt, 10
1H); 5. 225((0'[1\411-'41, kfjemicdl shifits et repbithd; in 4prd &) (g thd-HpsiduBl ©BreB . 1id9as(intanal2H) ; 2. 79 (s,
3H); 2. 69sthdlhrd Wplifting Pattbs @B dedhed a8 s 28nple8 ,d, Abbble; NBriplES, ghartetilng, = 491 [ MH]'
multiplet; b, broad. Mass spectra (MS) were taken on a VG Quattro mass spectrometer.
25 Optical rotations were determined at 20°C with a Jasco DIP360 instrument (1=10 cm, cell
‘ volume = 1 mL,A = 589 nm). Flash silica gel chromatography was carried out over silica gel
230-400 mesh supplied by Merck AG Darmstadt, Germany. T.lc. refers to thin layer
chromatography on 0.25 mm silica gel plates (60F-254 Merck) and visualized with UV light.
Solutions were dried over anhydrous sodium sulphate.
30 Methylene chloride was redistilled over calcium hydride and tetrahydrofuran was redistilled

over sodium.

The following abbreviation are used in the text: AcOEt = ethyl acetate, CH = cyclohexane,
DCM = methylene chioride, DIPEA = N,N-diisopropylethylamine, DMF = NN’-
dimethylformamide, Et20 = diethy! ether, EtOI-I = egthanol, MeOH = methanol TEA =

35  triethylamine, THF = tetrahydrofuran,

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 ©/0 goniometer, scintillation counter and graphite
monochromator. The diffractometer was set up with the instrumental parameters given below.

40  Instrumental parameters
MONOCHROMATIC RADIATION: Cu - 1.54056/1.54439
2ORANGE: 2°-40° 20



I nternediate 4 15

2- (R) - (4- Fl uor o- 2- net hyl - phenyl ) - 4- oxo- pi peri di ne-| - car boxyl i ¢ dail d
[1-(R)-3,5-bis- tritluoronethyl-phenyl)-ethvll-nmethvl am de (461) deﬁ
2-(S)-(4-Fluoro-2-nethyl -phenyl)-4-oxo-pi peridi ne-1-carboxylic acid

| 1-(R)-3,5-bis- trifluoromnethyl-phenyl)-ethvll-methylam de (4b) 20 Met hod A
A sol ut i onwgfespdssishosgene (147 ng) dissolved in dry DCMTZEPeiA13e8as added
drop-wise to a solution of internmedd®ate 2 (250 ng) and DI PEA (860 pL) in
dry DCM (15 nlL) previously cooled to OC under a nitrogen atnosphere. After
2 hours, [1-(R)-3,5-bis- trifluororrethyl 25 phenyl)-ethyl]-nethyl am ne

hydr ochl or DIP OL) indry acetonitrile (20 nL) were
added ande%ﬁﬁA%ﬁ%&‘fO&@%\g’E&ﬁ' 4 70C for 16 hours. Further [1-(R)-(3,5-
bis-trifl GFFSKELRIT 2%nheny! ) - et hyl ] - met hyl anmi ne hydrochl ori de (170 ng) and

Dl PEA (10@IWI£?}R$N§?§S%\?dded and the mxture was stirred at 70C for further 4
hours. NeRbTattdyeoffn xture was allowed to cool to r.t., taken up with AcCEt
(30 nL}, waghesicwihkfis@rtINNBBOT 0GR (Fifed3@a)aci d cold solution (3 x 15 nlL) and

brine (2 ém&&sﬁ?ﬁi}nﬁnﬂ‘ﬁks%ﬂélﬂilc{%rdA%%arWun%{sﬁd and concentrated in vacua to
a re5|due I\[ﬁ’ﬁ: c}y@ ;jf |ed by flash chronat ography (CH AcCEt 8:2) to

gi ve: rme € 4a %asaMMef%@m internediate 4b (231
ng) as a q?%@“%ﬁmlnedﬁs‘f“ﬁlﬁ’?fi the data grphyging sp ﬁ&)@é} S (ppm 7.98 (bs,
1H); 7.77 (bs, 2H); 7.24 (dd, IH); 6.97 (dd, 1H); 6.89 (in, 1H); 5.24 (t,
1H); 50 14Iqteymedipfe] 3.61 (m 1H); 3.55 (m 1H); 2.71 (m 211); 2.56 (s, 3H);
2.50 (m 2idfen Earbdiy) uoko-B-heftdl-piid))-2.3-aihedroBdiyaee4b 40 NVR (d6- DVSO) :
S (ppm 7.96 (bs, 1H); 7.75 (bs, 2H); 7.24 (dd, 1H); 6.98 (dd, 1H); 6.93

(dt, 1H); A m%?ang tO:Hl_Q ‘hdédt % g; ux?‘l'fqmmé % dr}14) 2.70 (s,
3H): 2.50 é’ 5 4a°1 0 JUL
25?)6 VO 03 Qfgt Igjg’lﬁFe(ﬂ i el%‘"ﬂmggfm%"f%ualyé'g%i‘ﬁﬂmahydr ogen

car bonat e %8? mniuts‘ﬁ Teé@asw)wl%ag 1374 @& & stgion ok Ghgmp-giluerp-tolpent E2edi ate 9 (21.6

g) in AcCOaEL) p3@Hydruy THR 300 vd) ress @fided.rithe vispensipe wesaleated gudeouigdrqusstirred for
15 m nut esfluxTinl the t@ot solbl sppuites. DifeCkmanity patod the Wrdntidef solutidtewasACOEt (216 i)

and the S,faeidbeide SeIpRutio MelERGhS subhondiHidhGvaatileh GPBERRL kAhg@d i n vacua to
gi ve intey 'ﬁﬁs oﬁtltﬁ‘?qof%rl A2 reLg%}{‘( Wis 'then o BrofBte td B2 bttt Bt TEA (19 L)
and AE(S]E t obtd eg from’ben 7 mttt) cp 4? methoxypyridine (25 mL) in dry THF
(900 mL) at -23°C.
The obtained solution was stimed 1 hovr at -20°C then it was warmed up to 20°C, a 10%
hydrochloric acid solution (560 mL) was added and the aqueous layer was extracted with
AcOEt (2 x 750 mL).
25  The combined organic extracts were washed with 5% sodium hydrogen carbonate solution
{600 mL) and brine (600 mL) then partially concentrated in vacuo.
CH (400 mL) was added drop-wise over 1 hour at 20°C and the resulting mixture was stirred
30 minutes and then filtered to give the title compound as a white solid (66 g).
IR (nujol, em™): 1726 and 1655 (C=0), 1608 (C=C).
30 NMR (ds-DMSO): & (ppm) 8.19 (d, 1H); 7.31-7.18 (m, 5H); 7.08 (m, 2H); 6.94 (dt, 1H); 5.77
(d, 1H); 5.36 (4, 1H); 5.16 (2d, 2H); 3.26 (dd, 1H); 2.32 (d, 1H); 2.26 (s, 3H).
MS (ES/+): m/z=340 [MH]".

C?IIOI‘O ormate

Intermediate 2

35 2-(4-Fluore-2-methryl-phenyl)-piperidine-d-one
Method A:

4-Fluoro-2-methyl-benzaldehyde (4 g) was added to a solution of 4-aminobutan-2-one
ethylene acetal (3.8 g) in dry benzene (50 mL) and the solution was stirred at r.t. under 2
40  nitrogen atmosphere. After 1 hour the mixture was heated at reflux for 16 hours and then
allowed to cool to r.t This solution was slowly added to a refluxing solution of p-
toluenesulphonic acid (10.6 g) in dry benzene (50 mL) previously refluxed for 1 hour with a



was added drop-wi se over 40 mnutes to a solution of triphosgene (8 g) in
AcOEt (64 nmL) previously cooled to OC under a nitrogen atnosph ,

mai ntai ni ng the tenperature between O0C and 8C. After stirri ng’%o’rmlm%ours
at 0C and for 3 hours at 20C, [1-(R-(3,5-bis 10

trifluoronethyl phenyl)-ethyl]-nmethylam ne hydrochloride (29.7 g), AcOEt (190
m.) and ThEp §323s43%-) were added to the reaction m xture gg}/&&po Wass t hen heat ed
to reflux for 16 hours. The sol uti ongwas washed with 1 sogl um hydr oxi de
solution (180 m.), 1% hydrochloric acid solution (4 x 150 nL), water (3 X
180 nL) and brine (180 nL). The organic |ayer was 15 dried and concentrated
in vacuo to a residue, which was purified through a silica pad (CH AcOEt
9:1) to gbDem-Stahieappirtthe AGerffownd ti{e2indS soypitiom wascobledyud hdde bisicorith.a NVR

(d6- DVMBO) satfpatddipbiadsiuh.c@rbonéte édiutiodSndtallaup vt AcOFt @émﬂid'he drdous $ha®7 (dd, 113);
6.88 (td, was]ekuacteﬁw%éA(:@E g-l)_c')SO nﬁ)g‘rﬂ]&ﬁﬁ) 2]x|'190mL 1024§Qr,wagd1?ed(m 2H); 2.56

(S 3H) 2d49n 1t?ted rUC 1O ell thi 1 rbs 0 ion rrred| ate S5
5. S - conces 7 airo aev 15 1 i d’i {H) d
21 (O S it G e g 6%?@2’}/{#‘ d’??ﬁl@ﬂ%i Eﬁnf'gﬂ)z %5 SO T Bal and 25
2- (R) - (4- For dbheyrsp Theetohion. pischasifiol withsqhsl prtaseiymh girpraate ﬁ%davxseﬁ@mﬂé aci d

| 1- (S) - ( 3PEMifH 550 k). Therombinet dugehic pheess yele-veshiad With brive 50 el ddied $8b) A sol uti on
of tri phosgpengatddlidacra) gitlt e fllewedpduid (A1) Dehidkyeds) oilvas added to a sol ution
of intermediate 2 (250 ng) and DI PEA (860 pL) in dry DCM (15 nlL) previously
cool eyt 056 3 under a nitrogen at rmsphere After 2 hours, a solution of

[1-(S)-(3 or onget rreth am ne hydrochl ori de
(510 ng) Lo f’é&k 5‘%@“ Edry%?%ﬁ%@e%ﬁﬁ?‘ﬁ EL"S Om’{}\éeg tgléded and t he
m xture \/\%?é““?fé‘gt"étﬁmﬁﬁat'?b Of%f“ ‘”‘“”f Xj?"t" |*° %’L (“851"*‘" a

(3, 5- bi s- tifrpgen gfowoephee. Hfier phmingiey, 2Wt sadipd hmgqypﬁbnﬂﬁe swytum@mm;;). de (170 ny)
and DI PEAwas(d00& @rb)-wiserasd &d detitionAfvéseextriictd twighr AGOHIO@Ars 984 mEYThet he m xture
was alik oveshbingd si@le phiestwete wasida whtR QY (262 o) kAl NeEIS6S MBY T Gkganiv@shed with a
I'N hydr Ocﬂlagrdagdr"i’eg'aﬁh c%géegraﬁeglt%uag% EE?’ I‘Sen;éoﬂ}tz)rbon fﬁd(til?lrubrggn(e IX 10 ni). The

organic | ) a acuo residie, which was
purifi ed b 6%HYPIpapsef'fd eh‘i Oneaf legcﬂow 8—91}9 * Se‘}asac de |nterrred| ate 5a

Do oty ek A0 TSRS o0 s Y S gl o et ate 22
| nt er medi e 2SrarpRinesghepVEID) slurng Y(ap pyfjosmatyd at7] aitmos@bese for Bemingtey - 7. 24 (dd,
1H); 80 97THeckdxturt 14) filteGed@Boygh Telite dniiNe; orni@ ghaseryasichnckityated ilvhchotp 114); 3. 58
(m  214); gie tHe &rode 20Ducrd-298etHyS phediif)pipeddided-§ridas 2 I1low2oil Bhis (materiabH) ; 1. 57 (d,
3H) . 1 0 Jhais3die iMQ(ﬁﬁ/(ﬁ@@&%t #Dand racemic camphorsuiphonic acid (48.3 g) was
added. The mixture was stirred at r.t for 18 hours, then the solid was filtered off, washed with
AcOEt (2 x 50 mL) and dried in vacuo for 18 hours to give 2-(4-fluoro-2-methyl-phenyl)-
25  piperidine-4-one, 10-camphorsulfonic acid salt as a pale yellow solid (68.5 g). (M.p.: 167-
169°C - NMR (ds-DMSO): & (ppm) 9.43 (bs, 1H); 9.23 (bs, 1H); 7.66 (dd, 1H); 7.19 (m, ZH);
4.97 (bd, 1H); 3.6 (m, 2H); 2.87 (m, 3H); 2.66 (m, 1H); 2.53 (m, 2H); 2.37 (s + d, 4H); 2.22
(m, 1H); 1.93 {1, 1H); 1.8 (m, 2H); 1.26 (m, 2H); 1.03 (s, 3H); 0.73 (5, 3H).
This material (68.5 g) was suspended in AcOEt (480 mL) and stirred with a saturated sodivm
30  hydrogen carbonate (274 mL). The organic layer was separated and washed with further
water (274 mL). The organic phase was dried and concentrated ir vacue to give the title
compound (31 g) as a yellow-orange oil.
NMR (d-DMSO): & (ppm) 7.49 (dd, 1H); 7.00 (m, 2H); 3.97 (dd, 1H); 3.27 (m, 1H); 2.82
(dt, 1H); 2.72 (bm, 1H); 2.47 (m, 1H); 2.40 (m, 1H); 2.29 (s, 3H); 2.25 (dt, 1H); 2.18 (m,
35  1H).
MS (ES/+): m/2=208 [MH]".

Intermediate 3

2-{4-Fluoro-2-methyl-phenyl)-4-oxo-piperidine-1-carboxylic acid {3.5-bis-
40  trifluoromethyl-benzyl}-methylamide

A solution of triphosgene (1.43 g) dissolved in dry DCM (10 mL) was added to a solution of
intermediate 2 (2.5 g) and DIPEA (8.4 mL) in dry DCM (20 mL) previously cooled to 0°C



PCT/ EPO3/ 01308 I nternedi ate 5b NVR (d6-DVBO): S (ppm 7.98 (bs, 1H); 7.77
(bs, 2H); 7.24 (dd, 1H); 6.97 (dd, 1H); 6.89 (m 1H); 5.24 (t, 1@!); ?ﬂﬂéél
(q, IH: 3.61 (in, 114): 3.55 (m IH): 2.71 (in, 213): 2.56 (s, Bdd¥L 20% 59
(in, 2H); 2.26 (s, 311); 1.57 (d, 3H). 5 Internediates 6 2-(S)-(4-Fluoro

2- met hvl - nhenyD 4- oxo- 3, 4 di hvdro-211-pyridi ne-1-carboxylic acid (1R  2S,
5R) - 2- i sopMYpeH0s@3Tret hyl - cycl ohexyl ester (6a) an PCT/EP03/01308

2- (R) - (4- Fl uor o- 2- net hyl - phenyl - 4- ox®&! 3, 4- di hvdr 0- 213- pyri di ne-| -carboxylic
acid (1R, 10 2S, 5R)-2-isopropyl-5-nethvl-cycl ohexyl ester (6b) A solution
of 2-brono-5-fluoro-toluene (3.68 Q) in dry THE (10 nL) was dropped over 30
m nut es, |nto a mxture of magnesi um ( rrg)> and i odi neﬁ&é crystal) in dry
THE (5 niyrdenst BYPgsDSimpsaies: By *Btl%@swﬁaﬂrﬁ ¥ o Wer e. The

m xt ur e whlvgenqthydbengi)-maiglamine hyigehiorie (b¢3r &), and Aal@ 3)4/\/5@) f§recool to r.t..
A sol ut i omided. Tie nixtmervay itiredbrderofitogensd: e t.(fS .15 Bowsl Thel mixidreywad MEen(up5 nl) was
added t o @ith SEBIIOGHL) Ok asltbd MRE BAX YW WydradhIe atid sdhtioftd x 20mIlyand ikle (35 nl)

previ oysl yoGA9! A dfdnic ?z@@ wiES afd BhdehREE % McIPRPRNREGue Widtekas1S M nut es,

t he sol ut m br om de was
added droéfe‘@% ifBikobiy fa-0P¥Eh 8 TRt B il BRI L IRAIEBIH T UL O
reactl on uenched by the addition of I Mhydrochloric acid solution (20
war e ocn?)t”zle?ﬁél@i (¢98d at 23C for 30 minutes. After extraction
Wi t h Ac OENMRZdoDMED): drippm) 7.96e 1876 e d)o7.gfa(dd, d Ha6to7 &t sHwePe(dhashed with
bri ne1¢ 501My £32 (t,dH); &9 §d) HE @128 @) UHRE 633,40 (m, YAE 209 {sp3H); 2.65(ngdaH); whi ch was
purified pyg(tnl ﬁs)hggﬂgq;@tography (CH THF/ tol uene 8:1:1) to give: 25 1.
|nterrred| %@ 0nnyel low oil) 2. internediate 6b (530 ng- white
solid). ter ate%m] .Cc.: CH THF/toluene 7:2:1, U-0.59. IR (nujol,
em1l): 1718 and 1675 (C=0). 30 NMWR (d6-DVMSO): 8 (ppnm) 8.14 (d, IH); 7.08
(dd, 111)*'—‘3&‘??2—@% 113)ll 6. 95 (m 113); 5.68 (d, 1H) 5. 34 (d, 1H); 4.47
jro-2-1 by afiyppcylu B(H)13 0.8 (in,
11H). | nt eifedinathel-@inv)iiyll:m Ta-nil: @ 35 T.l.c.: CH/THF/toI uene 7:2:1,
Rf--0.56.andl R (nUjol, cms): 1718 and 1669 (C=0). NWR (d6- DIVBO) 5 (ppn)

8.17 (d, k). ﬁug}%zqn ler?dﬂle(%rbhnc;% a%ﬁ (¢ id- 42 (m 111);

3.26 (dd, b H; 0.51-0.34
(bs, 6H) Zye
207 Method A:

A solution of triphosgene (147 mg) dissolved in dry DCM (5 mL) was added drop-wise to a
solution of intermediate 2 (250 mg) and DIPEA (860 pL) in dry DCM (15 mL) previously
cooled to 0°C under a nitrogen atmosphere. After 2 hours, [1-{(R)-3,5-bis-triflucromethyl-
25  phenyl)-ethyl}-methylamine hydrochloride (503 mg) and DIPEA (320 pL) in dry acetonitrile
{20 mL) were added and the mixture was heated to 70°C for 16 hours. Further [1-{R)-(3,5-
bis-trifluoromethyl-phenyl)-ethy!}-methylamine hydrochloride (170 mg) and DIPEA (100
RL) were added and the mixiure was stirred at 70°C for further 4 hours. Next, the mixture
was aflowed to cool to r.t,, taken up with AcOEt (30 mL), washed with a 1N hydrochloric
30  acid cold solution (3 x 15 mL) and brine (2 x 10 mL). The organic layer was dried and
concentrated in vacuo to a residue, which was purified by flash chromatography (CH/AcOEt
8:2) to give:
1. intermediate 4a (230 mg) as a white foam,
2. intermediate 4b (231 mg) as a white foam.
35  Intermediate 4a
NMR (ds-DMSOY: & (ppm) 7.98 (bs, 1H); 7.77 (bs, 2H); 7.24 (dd, 1H); 6.97 (dd, 1H); 6.89
(m, 1H); 5.24 (t, 1H); 5.14 (q, 1H); 3.61 (m, 1H); 3.55 (m, 1H}); 2.71 (m, 2H); 2.56 (s, 3H);
2.50 (m, 2H); 2.26 (s, 3H); 1.57 (d, 3H).
Intermediate 4b
40  NMR (de-DMSO): & (ppm) 7.96 (bs, 1H); 7.75 (bs, 2H); 7.24 (dd, 1H); 6.98 (dd, 1H); 6.93
(dt, 1H); 5.29 (q, 1H); 5.24 (t, 1H); 3.56 (m, 1H); 3.48 (m, 1H); 2.70 (s, 3H); 2.50 (m, 4H);
2.26 (s, 3H); 1.54 (d, 3H).
Intermediate 4a



2-(R)-(4-Fi wuoro-2-methyl-ph enyl)-2.3-di hvdro-II1l-pvridin-4-one 1 0 JUL
2006 WO 03/ 066635 PCT/ EP03/01308 30 Sodi um net hoxi de (100 ng) was added to
a solution of internmediate 6b (170 mg) in MeOH (15 nL) under rehlnwt\(@@n

at nosphere. The m xture was refluxed for two hours and the sol\}

renoved in vacuo. The residue was partitioned between water (10 nL) and
AcCEt (15 9 03/pK@Es| ayers were separated, and the agueowsTpPas®E308aS
extracted with further 5 AcOEt (4 x 29 nL). The conbi ned organic extracts
were washed with brine (10 nmL), dried and concentrated in vacuo to give the
title conpound (145 ng) as a light yellow oil. NVR (d6-DMSO: S (ppm 7.71
(bd, 1H); 7.45 (dd, 1H); 7.38 (t, Ili); 7.03 (m 213); 4.86 (dd, |IH); 4.77
(d, 1H; Mdd 1H; 2.31 (m 4H). M5 (ES/+): mz=206 [M+H'. 10

| nt er medi At stugted ZodigR) -hpdrogeh \seybenat -spitidpy (329 mdhylay adrep da p dplitiop- gfne Pal | adi um
over char mgahedfattO%2t.6 g¥hn AgPEMELY nald dadithé esidting alixtire &as dforounlyetieddi ate 7 (145
ng) in  1fr Mekltuied TR dquadiayermas(bdckEracted e MirkérUSOEN@Ss AL) Awed to react with

hydrogen éoﬂxbﬁiecps &%‘%&ﬁac&%&t&fed LR ca&cgamfawmms gwéfn&ﬁﬁedfa lssJal ng with
i.n vacuo. The

nitr ogen e, t m)v
crude pro wmv(%hwkwgsqu{a‘?w TL'%P\QS’WL@% BA]{%J% glgimqeﬂ 26"15}{ 9:1) to give
the titl eBHHEIHEYisseY tea%fq‘%w ipho %e@r%ﬁ‘t xcess (90-95%
was det ecereiouly ceq*ﬁdrtwomnﬂf@a nitrpgen ptrjosghere, Apafpaipingn-tepperaturrpetgeen.  NVR

( d6- DVBO) 0°CSinf BpEr)AfEr &Brifgdify 1 bblrs at70°0Qnd fiy 32d)es 2820, (1d@)-G31+his- 3. 27 (m 1H);
2. 82 14 dt wifiddriettdpRehy ) oimy1}-hbdhylandned Kydtomtodds) (29.2 A OAdOm: ()mL)2and9 (s, 3H);

2.25 (dt,t 38 nZL)Jvé'e (aBed tol the eactMB nfifismt t\)hlch Wagﬁgpﬁeaﬁte\ﬁvto reflgP fdr 46,10 = +82.1
(clO7 ). I'nternediate 9

, (R)- ( or02rre I er.i di e elate 30 A
sol ution plo op Waﬁﬁ’ﬁ%’&%"ﬁl{)g}cp% g‘?g‘y ’g\? ﬁoﬂt‘%@q%g hﬁfr)m % added to a
sol ution ‘iﬁf Soﬁuh‘i“éf‘ﬁéa‘? gbls woter @ x 18§ m{}and byt (180309 Hie)orsayk dayer &8 pr opanol (616
m) was adfidédndipeicentieied govagrd wre weiduec vhick as am@'&dnhougéwsliqaopam4 mL. The
sol uti on @akkAdOEeRN 1) aogvete Gt cAfpoand)21.5 giat higowCtickloil. sopr opanol (96 nlL) was
added. ThemR aﬁqﬁwM)es@@ abmwa@s St r3H?@2?l%&ﬁe'iHﬁl6b7@ﬁem) §.99 @b hours at 0C,
then filt t itle
conpound fﬁ% Ra lﬁﬁ)gpfgwﬁgoﬁ ;8?3(2 @@8@0 ?C&?I\Wgﬁg%m DI\/BO) S
(pprr) 7. (’@d ﬁ‘f«j’ 7.40 (m 2H) 732(m 213), 7.26 (m 1H): 7.0 (m
2H); 4% 95 (s 1H); 4.04 (dd, 1H); 3.31 (m 1H); 2.88 (in, IH; 2.49-2.2 (m
4H); 2. 2%&'@%—
2-(8)-(4-Fluoro-2-methvl-phenyl}-4-oxo-piperidine-1-carboxylic _ acid __[1-(5)-(3,5-bis-
trifluoromethyl-phenyl})-ethyl]-methylamide (5a)
and
25  2-(R}-(4-Fluoro-2-methyl-phenyl}-4-oxo-piperidine-1-carboxylic _acid__ [1-(8)-(3,5-bis-
trifluoromethyl-phenyl}-ethyl]-methylamide (3b)

A solution of triphosgene (147 mg) dissolved in dry DCM (5 ml.) was added to a solution of
intermediate 2 (250 mg) and DIPEA (860 pL) in dry DCM (15 ml) previously cooled to 0°C
30 under a nitrogen atmosphere. After 2 hours, a solution of [1-(8)-(3,5-bis-trifluoromethyl-
phenyl}-ethyl]-methylamine hydrochloride (510 mg) and DIPEA (320 plL) in dry acetonitrile
(20 mL) was added and the mixture was heated to 70°C for 16 hours. Next, further [1-(8)-
(3,5-bis-trifluoromethyl-pheny})-ethyl}-methylamine hydrochloride (170 mg) and DIPEA
(105 pL) were added. After further 4 hours at 70°C, the mixture was allowed to cool to r.t.,
35  taken up with AcOEt (30 mL), washed with a IN hydrochloric acid cold solution (3 x 15 mL)
and brine (2 x 10 mL). The organic layer was dried and concentrated in vacuo 1o a residue,
which was purified by flash chromatography (CH/AcOEt 8:2) to give:
1. intermediate 5a ( 234 mg) as a white foam,
2. intermediate Sb (244 mg) as a white foam.
40  Intermediate 5a
NMR (d;-DMSO): & (ppm) 7.97-7.77 (bs + bs, 3H); 7.24 (dd, 1H); 6.97 (dd, 1H); 6.88 (td,
1H); 5.24 (m, 1H); 5.14 (q, 1H); 3.58 (m, 2H); 2.7 (m, 2H); 2.56 (s, 3H); 2.49 (m, ZH); 2.26
{s, 3H); 1.57 (d, 3H).



Chiral HPLC. HP 1100 HPLC system colum Chiralcel OO-H, 25 cmx 4.6 nmm

nobi | e 40 phase: n-hexane/i sopropanol 95:5 + 1% diethylamne; flow 1.3

m /mn; detection: 240/215nm retention time 12.07 mnutes. Intermediate 10
1 0 JUL 2006 WD 03/ 066635 PCT/ EPO3/01308 31 10 JUL 2006

2- (R) - 4- Fl uor o- 2- net hyl - phenyl ) - 4- oxo- pi peri di ne-|-carboxylic acid (3, 5-bis-
trifl uor om¥OAB0s48dhzv| ) - m et hyl ami de Method A 5 A sol ut poneedsoisng phosgene
(17 mg) in dry DCM (2 nlL) was added #b a solution of intermediate 8 (26 ny)
and DI PEA (65 ng) in dry DCM (3 nL) previously cooled to OC under a

ni trogen atnosphere. After two hours acetonitrile (10 nL) was added, the
tenperature was allowed to reach r.t. and the DCM evaporated under a

ni trogen itaxmpdiatefby 10 a sol ution of

3, 5- ( bi s- NMRf(leJVISMR O ligpm) GER iyl Pk TTHYyd 2k A4 HdiHch oldildé): (682 ng) and

Dl PEA (1 130n, ng);, 526 (tatd@t Hid gy 1H)e3.613myLE)); hwes(radde d.7aid, AHDL2.56 (xBH),e was stirred
at 23C oyer@, gt 2.2dlasmsal svensayas concentrated in vacuo. The residue was

di ssolyed in AcCet (10 nL) and washed with I N hydrochloric acid solution (3

x 5 nl), osgé:h una hydrogen carbonate (5 nL) and br| ne (10 nL). The organic
| ayer was 11 e ard concentr ted in ! i ch was
purified P3SN lHPGRE FRRNO-9:f SrRRRRIc AR tle conpound
(50 ng) ai:aRldisepropylbim¢ 3& urat ed SOdI um hydrogen car bonat e
sol ution 3k ' ‘ polvliztaeid 91K, 23. 2 g) in

AcCOEt 164 348, mlq)z @moﬁ}hgn{e@u&]@b@mt&t i$6e was Vi gor ousl y stl rred for 15

m nutes. The aqueous llayer was back-extracted with further AcOEt (230 ni)

and the ﬁ%&@lon%ﬁzg{o 'E%Zf& %4& e%s 336 I j&“ﬂ]ﬁ? &;;9%9 o@ér%e in vacuo to
oof ’Pﬁ_

glvelnterrre ted with TEA

(20,5 L) P RCER GAinoH sowbllin e ed drop- i se
over 40 niTpiRuEs hfaéfdao &5¢ u%qebfnmmge@ ?ﬁnﬁvﬁb%fgg mreg‘yaslswed/&& fre1 ni)

previ dusl| 15 kol theh allov@® emblert.a nitrogen at nosphere, maintaining the

t enper at uk aolbitxi e Er) ity ttdor8imataf (8.63 mb} i dry 'TIFT QF nil) e ragdeditto 20C,

3, 5- (bi s-folutibd wlﬁamxwlmh@azsyhﬁm WEADYHRM NAL) IRGEuas Rbad erd@8. 1 g), AcCEt
(184 n) HQJE%% gn &1%9&& tgé)so}uﬁ&he So{xmgﬁl.@z;-ﬂ%&o.%%&hy{;e whi ch was

then further,sti ed with 10%
sodi um hy d’]mﬁgé‘e%‘grf Elrf“mde wf dff?g"w ° a“%%%’ami’ﬂ)’“ ) dtﬁ of i ¢t agid solution (3

X 1852t )HouTihEe Gachames apepglier by it i"Eaf L SRR AP B @ mhhcua to a or ude
(38 g), wmrw et agsi pifred ab éB°F far 0 inuiss. Aftericgtmrctradvith @90BE@Rt 15§ mbn 9:1 to 1: 1)
to give tthecdmbinké oganpounds ¢4 wishgl) withdbrige (56 Indy)y drizd sndogdncen@BedNR ( d6- DVSO): S
(ppM 7. HaeoSo a Hsidite, Whilh whsSpuriBeilty; fiash. cBOmbtdgaphi KEE/ TAF BRuechedtl: DEG) ; 6. 90 (td,
give:
25 1. intermediate 6a (3.44g - yellow oil)
2. intermediate 6b (530 mg- white solid).
Intermediate 6a
T.l.c.: CH/THF/toluene 7:2:1, Rf=0.59.
IR (nujol, cm™): 1718 and 1675 (C=0).
30 NMR (de-DMSO): & (ppm) 8.14 (d, 1H); 7.08 (dd, 1H); 7.02 (dd, 1H}; 6.95 (m, 1H); 5.68 (d,
1H); 5.34 (d, 1H); 4.47 (m, 1H); 3.26 (dd, 1H); 2.30 {m, 4H); 1.7 (m, 4H); 1.33 (m, 2H); 0.8
(m, 11H).
Intermediate 6b
M.p.: 117-120°C.
35 T.lc.: CH/THFtoluene 7:2:1, Rf=0.56.
IR (nujol, cm™): 1718 and 1669 (C=0).
NMR (d;-DMSO): & (ppm) 8.17 (d, 1H); 7.04-6.94 (m, 3H); 5.70 {d, 1H); 5.35 (d, 1H); 4.42
(m, 1H); 3.26 (dd, 1H); 2.30 (m, 4H); 1.58-1.40 (m, 3H); 1.2-0.7 (m, 8H); 0.51-0.34 (bs, 6H):

40 Intermediate 7




11-1); 5.23 (t, 1H); 4.61 (d, 1H); 4.41 (d, 1H); 3.60 (m 2H); 2.69 (m 2H);
2.79 (s, 3H; 2.50 (in, 2H); 2.27 (s, 311). M5 (ES/+): mz=491 EM—&] 40
Internediate 11 1 4-Di benzyl - 2- pi per azi necar boxal dehyde 1 0 JUB JBb bwo

03/ 066635 32 PCT/ EP03/01308 A solution of ethyl 2,3-dibronopropionate (6 nlL)
i n anhydrous toluene (50 nL) was added to a sol uti on of

N, N' - di ben2¥0 &tobésBenedi am ne (5 g) and DI PEA (12 nl) i nrarBRnges tol uene
(50 nL) under a Nitrogen atnosphere. 3The resulting nixture was heated to
100C for 21 hours, then allowed to cool tor.t., diluted with AcOEt (100
nm) and washed vvith brine (3 5 x 100 nL). The organic extract was dried and

concent rate ac res
chr omat og jﬁ ‘g t&?ﬂ‘g&@ % dgec’sﬁo@m'étloﬂﬁ%mfn%gﬁ t?gr@@ %imphé[a(%gl ne- 2-
car boxyl attE k) werys nifgees %qsrltsw &g mixiiFs vas fﬁ%%é%dww PHb A Bhy

puri fi cat iselient wag femovedyr vepueplhe r@ﬁugwmaytitlamdrhemeanwwyldﬂpd@)(amm in toluene -
29 mL) wasicOEQppel). Nintlayea weol septataen, 204 thedgogous phase was extracted with further

1, 4- di BenzbEPYRED A). B Zoxﬂﬂxrebeﬁ,ydla&x&ac&saweﬂe?w@hedi wlthaﬁhydom, dried uene (110 ni)

previ ousl Mnd@n&e%‘te@%%@mﬂé@m oNidt(m a4 IR The sol ution was
sas aaded NALrRUSD YL eh ?ﬁ Wl?%“"’?fm%&%%ﬁfgi°20&)220§.Lﬁm

was added g
hydr oxi de 1&'8(18? (I g 2562( Hﬂf)ﬁég gﬂdﬁg and the solution was extracted with
Et 20 (2 x MBESH: /= i ned organic extracts were dried and
concentdrated in vacuo to give the title conmpound (5.33 g) as a crude, which
was used Whiehddiate 815 any further purification in the next step. T.l.c.:

CH AcCEt §. -4@!1109@@- %ﬁeqa?—%@in-d gne( IOIOfT) 9.62 (s, 1H); 7.4-7.15 (m 101,
3.86 (d, , , IH); 3.46 (S, 3.09 (bt, 113) 2.82 (t, 1H;
2.55-2.45 nt er. medi at e

Hexahvdr o ;ﬁ%ﬁ;’uﬂp i Fhaﬂ"’%l%&/“r a@] “}ﬁl_gsd"ﬂ‘ge?i\?e*‘tsﬁl%"“/ﬂ ‘“E’@“ed‘ate" (145 mg) in

( Car beffho @yrieray TEF JR a1 Breouisme:was allpwed ty geagh wifiabydegerel® 4 n t wo
portions trssure reaethbn( lom ovnighh tAdtenibudhisg withinjtrogen, B8 sejytich waafltiyedewls t ol uene
(100 mL) tHedelvend rdviokedoieacuoa DS Pdegir@iuct Wae pufifiet Ly eflastashrbeadgeghyt 0 80C for 24
hours, thmo;awe@ﬁgq b o QW the tile &BBbuntl @6 kng} as a yARKL oashed wi th water (100 ni).

The organ r n vacuo to a residue, which

was p “f'rﬁeé ° (b@% og?%%gt)g}%}i g%“zdt: 85 15) to gl ve ethyl 1,4- 30
A2y 4

dlbenzyl F

. RF=0.36). A
sol uti on MS@ (Hf"l!?e'/rfgJ ﬂdi 7;9%9%!22?1?1@%(%# ?étzé( ”@42%2) in abs. EtOH

(40 L) wéd lmymmnﬁi)e%l%&ﬁerﬂi}?éﬂ@(@ow(212942 I w5 @ 3H42aE (hor 2 days.
After filt@Hation, the solution was concentrated to nearly 30 nL and heated
to 70C f omMsyBs/purs208k". conpl ete cycli zation

25 [Alp=+82.1 (c=1.07, DMSQ).

Intermediate 9
2-{R)-{4-Fluoro-2-methyl-phenyl)-piperidin-d4-one L-{+)-mandelate

30 A solution of L-(*+)-mandelic acid (22.6 g) in AcOEt (308 mL) was added to a solution of
intermediate 2 (31 g) in AcOEt (308 mL). Then isopropanol (616 mL) was added and the
solution was concentrated in vacuo to 274 mL. The solution was then cooled to 0°C and
further cold isopropanol (96 mL) was added. The thick precipitate was stirred under nitrogen
for 5 hours at 0°C, then filtered and washed with cold Et20 (250 mL) to give the title

35  compound as a pale yellow solid (20.3 g).

M.p.: 82-85°C,

NMR (d-DMSOY): & (ppm) 7.51 (dd, 1H); 7.40 (m, 2H); 7.32 (m, 2H); 7.26 (m, 1H); 7.0 (m,
2H); 4.95 (s, 1H); 4.04 (dd, 1H); 3.31 (m, 1H); 2.88 (m, 1H); 2.49-2.2 (m, 4H); 2.29 (s, 3H).
Chiral HPLC: HP 1100 HPLC system; column Chiralcel OD-H, 25 cm x 4.6 mm; mobile

40  phase: n-hexanefisopropanol 95:5 + 1% diethylamine; flow: 1.3 ml/min; detection:
240/215nm; retention time 12.07 minutes.

Intermediate 10



occurred. The solution was concentrated in vacuo and the residue was
purified by flash 35 chronmat ography (DCM MeOH 7:3) to give the title
conmpound (820 ng) as a pale yellow oil. Method B: Diisobutyl RI0uHAL 006 m
hydride (1.2Min toluene - 262 nlL) was dropped into a solution of 40 ethyl
1, 4-di benzyl - pi per azi ne- 2- car boxyl ate (48.4g) synthesised as previously
descri bed wo ozodayadr ous t ol uene (450 nl) previously coolrEd/rre3/e:7BC under a
Ni t rogen atnosphere (addition of DI3BAL-H took 1.5 hours and the internal
tenperature was al ways nmai ntained below -70C). The solution was stirred at
-78C for 2 hour, then a 10% sodi um hydr oxide 1 0 JUL 2006 WD 03/ 066635
PCT/ EPO3/ 08 33 sol LE Was al | oned

to warm t GRfFuoeZmely fikdibeal- ) was added

Arbox . .
and the s&ﬂ&ﬂﬂﬂf—hﬂé@%ﬂh‘—'&‘mm t ol uene (2 X 250 nL). The conbi ned

organic extracts were dried and concentrated in vacuo until a volune of
-100 nL comteddi ng 1, 4-di benzyl - 2- pi per azi necar boxal dehyde, whi ch was used
5 witheut any further purifi cati on in the next step.

(Gar bet hogaymlgylopwlsggm Af RPIRNOEANG T Poid) adtBS toagoL%fr;iu%J oft WO _por ti ons
t ol uene (ng E%af §%§ [%ﬁ% 8’4 mrF)' (?%s ﬁflzpmeB_theQFOu ffm%dl? 5? hea%/ed to 80C
over ni ght inde 'nén“"i”?ge%vé‘gn"é'? r(.ejwé °rt5” s a‘tgﬁ’mfn vﬁéh@ge ditteh water (2 x
400 nlL) aFFﬁletPrﬁ@’a{ gippediip yeadhr1d. apd g MCH *?VaePé’qted\Né@r %iWF%ni]BShaﬁlfﬂ,concent rat ed
in vadto t&ooltignesf dibdbis-wlimabmetnd-bouayl)-hetindaniine htdashordder ramggemphy ( CH AcCEt
85:15) topgpae(18d byl inlacdorikiRER 21)) -whs RHRE A he erixdureGay bidted o 4%C8 g - T.1.cC.:
CH' AcCEt g‘ve%n hETHe Skt whe chcehRhtbH 4 QB0 ThE teddifle was dissolved in AcOEt (10
1,4-di be” ﬁésﬁe%r@ﬂ H?h?&&ﬁx% Qctcfso(x %%295 Aﬂg? %4/’5%:/; &éﬁ}%@' L) under a

)

N trogen a £Um on char coal
(8.96 g © 6 PTG VP &5 4 EYef | ux

t enperat uF°ea ﬂe%f%ue ehbichyyas gprifed py flagh |°8ﬁm%%aphxﬁ1%@,’ﬂt {Abtosgyeths Wk was

concent r atemboind (30aeg) es awldte sdhid. r esi due was purified by flash chromatography
(DCM MeOH 8:2) to give the title compound (14.15 g) as a pale yellowoil. 20
Met hod C. Mefibgggnedi ate 15 (820 g) and toluene (1680 g) were charged in a 5 L

stai nl ess” steel autoclave and palladiumon charcoal (5 % dry - 50 g) was

o 0 R PR i o RS DS it LogERs RS T

W th E%O ernal pressure
has fal | efgtefmped éfﬁ Qt{g} g)t‘ﬁé"%lf'té%"’é é@e TeFite 28 Vo g sitdai n. After 25
the hydr offet Bigetak Ahcasseoadayer s backwstacted @it Astbe dPBU2HIBL8eC and t he
reacti on swibired onganis\edrastewev dded dnd somattaley 9t vasastotdineninfeinietlieeed of f with a
buchner fupoek) a8gelvashochiod vahreated|witg MEA (2. 5mQQd AEQEL (Af3tedr). THANCENt r at i ng
the fpit rs%‘ilﬁox\/\b&alheaufa@:idﬁéd% WRNARG D nutes tdEsoRiGH U GhphoMye® Bbphi | | ed over a
15 cm Vi gReys 60 Ry chp oA o Ghblogt o FB&Hhdre, Ghalbelfhnd k! € cOMPOUNG

12 (574 9 mperaturegetw Cyanyg‘ ow's

After stiring for 2 hours at 20°C, 3,5-(bis-triflucromethyl-benzyl)-methylamine
hydrochloride (28.1 g), AcOEt (184 mL) and TEA (33 mL) were added to the reaction
30  mixture which was then further stirred for 2 hours at 20°C.
The solution was washed with 10% sodium hydroxide solution (3 x 185 mL) and 1%
hydrochloric acid solution (3 x 185 rﬂL). The organic layer was dried and concentrated in
vacuo to a crude (38 g), which was purified through a silica pad (CH/AcOEt from 9:1 to 1:1)
to give the title compound (24.7 g) as a colourless oil.
35 NMR (ds-DMSO): & (ppm) 7.96 (s, 1H); 7.76 (s, 2H); 7.26 {dd, 1H); 6.98 (dd, 1H); 6.90 (td,
1H); 5.23 (t, 1H), 4.61 (d, 1H); 4.41 (d, 1H), 3.60 (m, 2H}; 2.69 (m, 2H); 2.79 (s, 3H); 2.50
(m, 2H); 2.27 (s, 3H).
MS (ESH): m/z=491 [MH]".

40  Intermediate 11
1.4-Dibenzv}-2-piperazinecarboxaldehyde




30 T.l.c.: DCM MeCH 7:3, Rf=0.17 (detection with ninhydrin) NVR (CDC13): S
(ppm 4.01(m IH; 3.54 (m 11-1); 3.16 (m |IA); 3.0l (m 1H; 2.81 (m
1H); 2.6 (dt, 1H); 2.38 (m 3H); 2.16 (in, 1H; 1.6 (m 1H). INSJYIEHRE) :
ni/z= 141 [ MtH1+ 35 Internedi ates 13

(8aS) - Hexahvdr o- pyrrol ol I, 2-al pyrazi n-6-one (13a) and

( 8aR) - Hex aMRIBPSEYT r ol of | , 2- al pyrazi n-6-one (136) 40 Meeavdrodoiss0 JUL 2006
WO 03/ 066635 34 PCT/ EP03/ 01308 Interfediate 12 (746 ng) was separated into
t he enantiomers via preparative HFLC (Colum: Chiral pack AD 25 x 2 cm

nobi | e phase: n hexane/ Et OH 8:2; flux=l m_/m' n ) L=225 nn). Thus

i nt di d t L a bt d.
| nt er medi §t%“ %*ﬁﬁgﬁ i openice e Rl i ‘EWQ%& Rsem x 4. 6nm x
5p.; nobif fj-ﬂ‘&’é‘% of, N& sdihseay et @‘a?‘“e (? ﬁhi"dl Wf‘ rfilfmb e swsdras et enti on

time 10. 7tohmwd§¢brgL)lRéqrpbhhpswa1rsq;ﬂde@ resylfingamintsivas beatedty 1pER4ert i oner 2) :
HPLC. Col tinwuShthemaliped ko oAbl t8 bt milxtedhyilinrOEt GO0 mD)zint eashirhegith briad@xane/ Et OH 8: 2;
f 1 ux=15 L noonaL)l Frd2pgamibextiabiiviil tiiddnd dofiRntlatedGr ciHo@Fesidrebhieh wa3a/ 13b=0: 100.

10 I'nt er nggisad 6y ééﬁ%omh@;@gﬁ (QR/ACE 9l 1ol R Byl babibdaPRiRkihds-aci d (13.03 g)
in 1 s0pr op; nO' g ﬁ)woﬂ RG] O)E ﬁ% 1) Qieol Nt Basgl ut on of

t di at nosphere.
%Ree;[}gpleﬁgﬂ m’é‘g B(Q‘gpl’ztg%"f"ofl Mﬁ’ﬁf’r OPPEeIALR 25 Wﬂé’ ?‘ﬁpqtered o1|‘of and

15 washed! mbwzrlmneﬁéﬁe-% %Wﬂﬁaﬁw 9 ip @ntggrpus tphyenes@iq lbpreviewsi¥d (rati o
enant ildes®ie® @ -BYL undes a Nitengenyginespherez €k soltiaevasistines f 17870 fosbpuopanol (10
vol unes) ted 4 bovascdnptyebaddidhGion @0al) vasali@chd the mixnivasvadebeetwd. I n this

way, (SGR)JaxHx%(ﬁhYdrﬂﬁrmWs&ﬂbxﬁh rexid@ kiR B0 LS v Hdddand thd soBsiRlsat e (5.84 ¢

- enant i o qeps }Srh L &kih 'or&sﬁ: 4@78“&; MRS 4 %I QI ved in Et O—I
m.) t|rg§ Rrg I ONn %re5|nIRA68

{112 %’P%"‘W%%é’i‘ 'é‘a (he il polppogi B g%aa.ﬂﬁm JAFB YRS 4B § on (370 L)

and vvg £ er any forthsr py "la‘l“’nh'éft},i?’f“’émﬁﬂl-l) in EtOH (200 m_) The nixture was stirred

at 23C foF.ld: GUVAE8:2, Rin@¥6.fi I tered of f. The organic | ayer was concentrated
in vacuo NER (giDMS®h&ppm)d.e (s0Hpouds tB3hoK)33.46 @) 1EDS3.axdyiiietegol i d.

| nt er medi ayes. doby, 11052 $1RE, QL); @ab-uEnHChIY 2kpaek, M) 25cm x 4. 6mm x 5p; nobil e
phase n-hexane/ EtCH 8:2; flux=1l nL/mn; k=225 rim retention tine 12.8

m nut 85 - ﬁggrheodlgtBﬂ 13b=0: 100.

Hexahvdro-pyrrole(1.2-alpyrazin-6-one

Method A:

25 (Carbethoxymethylene)triphenylphosphorane (11.72 g) was added in twe portions to a
solution of intermediate 11 (4.95 g) in anhydrous toluene (100 mL) under a Nitrogen
atmosphere. The mixture was heated to 80°C for 24 hours, then it was allowed to cool to r.t.
and washed with water (100 mL). The organic layer was dried and concentrated in vacwo to a
residue, which was purified by flash chromatography (CH/AcQEt 85:15) to give ethyl 1,4-

30  dibenzyl-2-piperazine-3-acrylate (4.2 g - T.l.c.: CH/AcOEt §:2, Rf=0.36).

A solution of ethyl 1,4-dibenzyl-2Z-piperazine-3-acrylate (2.84 g) in abs. EtOH (40 ml.) was
hydrogenated over Pd/C 10% (1.42 g} at 3.5 atm. for 2 days. After filtration, the solution was
concentrated to nearly 30 mL and heated to 70°C for 16 hours until complete cyclization
occurred. The sclution was concentrated in vacue and the residue was purified by flash
35 chromatography (DCM/MeOH 7:3) to give the fitle compound (820 mg) as a pale yellow oil.

Method B:

Diisobutylaluminium hydride (1.2M in toluene — 262 mL) was dropped into a solution of
40  ethyl 1,4-dibenzyl-piperazine-2-carboxylate (48.4g) synthesised as previously described in
anhydrous toluene (450 mlL) previously cooled to -78°C under a Nitrogen atmosphere
(addition of DIBAL-H took 1.5 hours and the internal temperature was always maintained
below -70°C). The solution was stirred at -78°C for 2 hour, then a 10% sodium hydroxide



I ntermedi ate 13a: Method B: A part of the nother liquors (3.48 g with ratio
13a: 13b=63:37) was treated with a suspension 30 of resin | RA68 -
previ ously washed with a 0. 05N sodi um hydroxi de sol ution (150 ﬂLU)JULaﬁuﬁ wat er
until neutral pH) in EtOH (150 nL) and water (1 nmL). The m xture was stirred
at 23C for 2 hours, then filtered off. The organic | ayer was concentrated

i n vacuo tWOg¥asesithe free hexahydro-pyrrol o[ 1, 2-a] pyr 2ETEPSB/@E (1.6 g) as
colourless oil. This material (1.6 g was dissolved in isopropanol (8 ni)
and treated with a solution of D-(-)-mandelic acid (1.74 35 g) in

i sopropanol (8 mL). The suspension was stirred at 23C for 16 hours, then it

was filtered o d furt he a The solid
obt ai ned S{"P%ﬁ“l(g ‘ﬁ@n‘ﬁso‘ﬁgé a.n@n el’ﬂ‘j‘mWa“éaS F@%‘feﬁg{) '%{2]’ 'ﬁ? g&nfl nmes from

i sopr oparsefiup ksiraxiste sthtion (19RmLy) was @SWW%%SWEW%%HW%V@%@B% ty was

det ect ed.2 k359 Wi} Thigpmbingh Spanfiresctibrisdyears fuipd angl| coficentgated |ipyaeuy il 6- one

D (-) - mandirinaio~100. 8 captaindy 1.4-dibanitl-L@ipemzideparvuasdsbipdeavhield wasTiied nat eri al
(0.88 5g) msutdﬂﬁsme.v@m@amﬁﬁﬁkinéﬂgem) and water (1 nL) and stirred with a
SUSpenS' qearQJtho;:ﬁ?‘e'ﬂﬂle}l n ﬂi%sﬁlorancpfﬁvé)owél %d%%‘h% mrtlgnsatoothQSN sodi um
hydr oxi de evi%gl 50 LlItIOI’l of(l 4-dibe % 1 vl el ) uene O (30 mi). The
mxtureﬁ% S %dj‘_Bj‘L’p ’6“\?\?5’8 '8%%‘8@ o g&g 308 35 23C
for | ‘t“’gP’h@ﬁosP ¥ Sheemprervas 1ited B ien ?"C‘mlgﬁ Fo M@S ¥Rt ed in vacuo
to give tihet andivephed pihpyefen{d x #8QmEland Brned§s0anl) Thewpristnic JByst b driedt er medi at e
13a: HMPLG@End ColcentateClii rakpac e Bédu5ehivik wis Gwitied b%; flagio lohibmatpdnapbye n- hexane/ Et OH
8:2; 5 fCusmsdEmRS.m) o fbe2 byl N13-dib@ieAipipeazidel MR Ide (4408 gut @s.c: Rati o

13a/ 13b= t@pAébEtthlnggh ate 14

2-(R) + (4-F
(3(5)d|( T%aggﬁt% H“’hw

ngeaﬁéfn TPUPES ] iBSrebHGAs Xéd aci d
l\ﬁ i ) i\ ﬁg fLe X gen carbonate
sol ut i on (15 3”“9\78 8‘8‘88“ ogmae,(2 |g # (p qufg‘r‘ﬁ‘e F&? 0 g) in AcCEt
(15 ni) éZWEF adgrd. Fhedemuiting mrs ey isatighte refluy mperatiny fan fhr Ale flf&ﬂon 15 mi nut es.
The aqueovs JQehipethe yrmion aek casentraieit i daanp bl the) residesr waAq@Hfied( WOflash.) and t he
col | ect edhomgagriphy (ITASBIBOMBRE0GvE @ til@dmeand@nt 5 gtaedpdléyellacoid t o gi ve the
free base 2-($.)-(4- 15 fluoro-2-nethyl - phenyl) - 4-oxo- pi peridine (0.550 Q)

h

as a yell id.. A solution of
2- (R) (4%0 2- met hyl - phenyl ) - 4- oxo- pi peri dine (0.550 g) and TEA (20.5
m) i AcCEt op- W se, r4 m nu to a solution of
t I’I) phosgett ‘é‘me%‘ﬁe a’i‘%"ﬁ&‘&ﬁi@ )‘}7)%& ?]P‘Erfcdg]i‘/ Lo“ﬁ?gqlifs odo] if‘%‘ﬁ l3¥% 0C under a
ni t r ogen 2af pAyady %Pfé‘;ha’F?Pé (5 $ofmiti 88 Wassaddad) toglgyveias Hindeged ingt  and stirred
at 23C f ovith Zutrhmr sibsequiautly fRled Fith 1Hi behliydrogen, @0 thve heajdd todQ0El ¥ieme
hydr ochl ateiittem4] Predsdre Gis falied tol B bag, theGfoddsure as indrefdeOot 1 0¢ Bar2paimiAftemer e
25  the hydrogen uptake ceased, the autoclave was cooled below 30 °C and the reaction solution
was removed. The catalyst was then filtered off with a buchner funnel and washed with
toluene (2 x 200 mL). After concentrating the filtrate with a rotatory evaporator, the product
was distilled over a 15 ecm Vigreux column (bp: 115 to 125 °C @ 0.07 mbar) giving title
compound 12 (574 g) as a slightly vellowish oil.
30 T.lc.:DCM/MeOH 7.3, Rf=0.17 (detection with ninhydrin)
NMR (CDCI3): § (ppm) 4.01(m, 1H); 3.54 (m, 1H); 3.16 (m, 1H); 3.01 (m, 1H); 2.81 (m,
1H); 2.6 (dt, 1H); 2.38 (m, 3H), 2.16 (i, 1H); 1.6 (m, 1H).
MS (ES/+): m/z= 141 [M+H]

35 Intermediates 13

(8a8)-Hexahydro-pyrrolo[1.2-alpvrazin-6-one (13a)

and
8aR)-Hexahvdro-pyrrolo{1.2-alpyrazin-6-one (13b

40  Method A:



added. The reaction mxture was stirred for 2 hours at 20C, then it was
washed with 10% sodi um hydroxide solution (3 x 8 nL) and 1% hyﬂﬁoﬁﬂlz@i C
acid solution (3 x 8 nL). The organic |layer was dried and conc tJ t é i
vacuo to a residue which was purified through a silica pad (CH AcCE1 from
911 to 1/1) to give the title conmpound (0.870 g) as a colourless 25 oil.
T.l.c.: CHWAL®M6635 1, R& O ,40. NVR (d6-DVSO): S (ppnm) 7rdBekipisddl); 7.29
(m 1H); 7.07 (d, 21=l); 7.0-6.94 (n}¥ 2H); 5.16 (dd, 1H); 4.40-4.26 (dd,
2H); 3.55 (m 2H); 2.76 (s, 311); 2.75-2.6 (m 2H); 2.5 (m 2H); 2.29 (s,
3H). 30 Internediate 15 3-Pyrazin-2-vl-propionic acid ethyl ester Butyl
lithium - 2560 nl) was added w thin into a 10 L
flask 3% tﬁﬂgﬁl‘ %’d‘(vé( PE) PRES SRR (P iPg SANETER Ve Bi5PYS Vfﬁ’ﬁﬁ@{f"g’%g g) while the
t enper at &h@almlsAﬁa%m%waae pigse: nhexapy/BQH $r2; iflé”e"lbl&t/'ﬁm M DA sol ution was
t hen pr eGbwl s@rniediate 383 3mg) and inereediate 136f(32¢wigh yhrpybtaimsdne (606 g) and TI-IF
(590 nl) Ivasnearitlada whidtiomer)Oour s under vigorous stirring at -40 to -30C.
The deep gped: anbmNCRiRlpatl 2D zsan&%,pwﬁ&eﬂmm ade QQlleRMle/ErorP9E) M xture of

Ler - bl B ORCEL (e 90 bl PRIt g 8 20 L Teactor 4o

Durlngtri g@ nion solution, eterrperaturelnthe reaction
vessel '(‘fer "‘“"e1 @3?}““"3‘8" ' After the addjtion, the mxture is stirred for
further Q@L?n folgren Chiglracko AR 2560 4G i Spempkils Rbgse p-hoxpne/BIOEL8R0r (¢ he

t r ansest @pil ind Aningvr2ahain; resartiondimed 2.8 gdrutes Rt Bai3lise:18bne for 1 0 JUL 2006 WO
03/ 06663 IntEiGkAEQ31:01308 36 two runs at once). A solution of sodium

et hyl at e Melibd Bg) di ssolved in EtOH (2200 nL) was then added to the orange

m xture e S0 t f tdvbr tenperature
mxtur mgg@f@ﬂ L(lp?m;n&afc%w%gmsﬁ ﬂhazt(sdmdwﬁdiopwaavk Bl Tmperaenis

The nix %ﬁ: %olué n ap 1f1terme mte@% t2 1sop§)6@%t§%gn{ urPde ogel (840 nl),

Ac OEt (8&'6"’??37“’ H‘ﬁd“sge’W&’E &S g‘ff Pedr s gifengit way fligred i mdai i on of  t he
phases, ®thhedbyigaitier jsepeproohl30 mle: Theosplidpbiaingd EetiorepspHiemagy %OFF WOEt (420 L) and
t ol uene (etFBaliidedl Bae htimeéFhione osdpioped! dilganiupesphases covgplete tHREL concentrat ed

I N vacuo emntbséifr@vityesk didtedas thidinad, i(*alR@ﬁExﬁl’ly&b-p?n'(%[gE—QWraﬁﬁlBJdm-( bp 115 to 130

C @0.07 ﬁ%ﬁaela&'(YB@Q— thRiohdo) GecBREUNd (579 g)-. : CH Et OAC' 11,
61036 1§m Y mw% (oo ?5% %) ? j&d@g@g 345 (d
m Z— 2@81 ipn o rﬁillé 6 i eg 1 @re us y wash Wlth sodiu %&drom e ( ):

(Sas) - He ‘H\?H 360;599 Pel water (5 Lapgsd, padrl pHR inoBE@HE2Q0upLIoT b Bk raitidel at e
(enant i oftisred 3)23% fonl. Hihquispthepffilters) off. The @ranis daygr waa praiednirdedgie baguq 2. 77 g) in
acet one giv@therdifle comgonaditbdd3. tg)apa whiweolid.
Intermediate 13b:
25 HPLC: Column Chiralpack AD 25cm x 4.6mm x 5p; mobile phase n-hexane/E1OH 8:2;
flux=1 mL/min; A=225 nm; retention time 12.8 minutes. Ratio 13a/13b=0:100.
Intermediate 13a:
Method B:
A part of the mother liquors (3.48 g with ratio 13a:13b=63:37) was treated with a suspension
30 of resin IRA68 (70 g - previously washed with a 0.05N sodium hydroxide solution (150 mL})
and water until neutral pH} in EtOH (150 mL) and water {1 mL). The mixture was stirred at
23°C for 2 hours, then filtered off. The organic layer was concentrated in vacuo to give the
free hexahydro-pyrrolo[1,2-a]pyrazin-6-one (1.6 g) as colourless oil. This material (1.6 g)
was dissolved in isopropanol (8 mL}) and treated with a solution of D~(-}-mandelic acid (1.74
35  g)in isopropanol (8 mL).
The suspension was stirred at 23°C for 16 hours, then it was filtered off and washed with
further isopropanol (120 mL). The solid obtained (ratio enantiomers 86:14) was recrystallized
three times from isopropanol (10 volumes) until a complete HPLC enantioselectivity was
detected. In this way, (8aS)-hexahydro-pyrrolo[1,2-g]pyrazin-6-one D-(-)-mandelate (0.88 g
40  —enantiomer 1) was obtained.
This material (0.88 g) was dissolved in EtOH (10 mL) and water (1 mL) and stirred with a
suspension of resin IRA68 (15 g - previously washed with a 0.05N sodium hydroxide
solution (S0 mL) and water until neutral pH in EtOH (30 mL). The mixture was stirred at



to a solution of intermediate 12 (4 g) in acetone (28 nL) at 20C. The
resulting mxture was seeded to initiate the precipitation. 20 _The [ﬁtal ned
precipitate was stirred at 20C over 4 hours then filtered V\IaSh1IQ Ui
acetone (12 nL). The solid was dried in vacuo at 40C for 18 hours to give
the title conmpound (3.44 g) as a white solid. HPLC. Columm Chiral pack AD 25
X 4.6 x S5WOAY6E3e phase n- hexane/ Et OH=1:1; flow=l m / mCHEPE/E3R10 nm
retention tinmes title conpound 5.42@ n., (8aR) enantioner 25 6.06mn.
E.e>94% 'H NWR (d6-DMSO): S (ppm 9.5 (broad, 1H); 7.42 (m 2H); 7.32 (m
3H); 5.62 (s lH) 3 79 (dd 113) 3.55 (m 113) 3 14 -3.02 (2dd, 2H);
2.80 (dt, H)i ; (t, 1H; 2H) ;. 2.06 (s, 311);
2.05 (m B 1! hi“m@ef( fﬂﬁm TheWaE‘Egl/@#)Was ﬁ?“fm“itﬂdl’"[‘l’&ﬁ%t‘?)ﬁ‘é‘f—lt"E)Ac) 00013] . 30
I nter mdlﬁh@mpmmﬂpﬂ@r@4almwhwmlpﬂhenyl i mi nol -acetic acid ethyl ester A

sol uti on Inferetdinté 13g! yoxal ate (50% solution in toluene - 40.8 nL) in toluene

(180 ) mag: c3hmh&hirgphck QD 2fchX 460 x15,5 bBll hastflBExam/MNDETSIGEN at mospher e,

in a T4 asjCOH /MRS, L, I@tell;a%ﬁlamﬁoa;rfhsnmmamamm@m@m a sol ution of
4-fluoro-2-methyl-aniline (10 g) in dry toluene (20 nL) was slowy added.

The m xture was heated to reflux for 3 hours, then it was concentrated in

vacuo. T vvas pur| fied by flash chromat ograph (toI uene/CI—VAcCEt
4:4:2) tcE@ i ¢thyl-phenyNdrongpiperidinedrarbox i b Wedichloro-40 T. 1.
toluene/(ﬂilﬂﬁm_hm Rf =0. 67. NMR (CDC13): S(pprr) 78(s 1H) ; 695(d,

1H; 85 (d, 2H); 4.4 (g, 2H); 2.35 (s, 3H); (t 3H. M5 (ES/+):
m z=210 [Mshdlrated lonJnJHFJ Qa0 I010RA635 n?fj xPa@TJdEJBOt%/ P13QBn lopt er nedi ate 18
1-(4-Fl UthQrm%alﬂﬁ >5’d%ri’ ﬁ&yét %S]f}?L‘?)érﬁft%zr@suﬁ: mﬁxﬁfréﬁ%% Ldrdh RE- 2- carboxylic

d h added
i .eénylafmlfﬂfﬁ% MR oy s “?"ei‘tﬁ"“"e‘gﬁ’h e Pously

evi ousl
cool ed t golepisdorgtifaphasss Were #lzfg CORRRIRISHh Byrviacuo Ay gig the G W% g‘o 15 ni %ut es
at - 78C, flupre-2imethyt-plory-Boxorpinsrditp(f.£i02dse\p-yell@edilut adi ene (2. 67 nl) was
dr opped v edutidd ofrR4RIt(@Lluord-Danethglshbryl)Agx6-gibetidine {0.5%0Sg) dnd IMEAd2@s - 78C for 2
hours, t ha sl A0t fs. BLY HasFlided \WRS-wd AR .40 ThhRias] ¥ b WoIRioNRAB triphdsgen€d at O0C for 15
m nutes, &8en,)a ﬁ&ﬁﬁ%r@‘?ﬁﬂm ﬁ%uk&{ﬂ:&)é%@@%rhnﬁé}r barRteangiphit Gl Was added and
the mxt WhiGtiol s gﬂ( e ?o Fatm 16 rt an'% § 1rred a( §3°C for 2 hours, then N-(3,5-dichloro)-
20  benzyl-methylamine hydrochloride {3.17 g) and TEA (1.860 mL) in AcOEt (8.25 mL) were
added. The reaction mixture was stirred for 2 hours at 20°C, then it was washed with 10%
sodium hydroxide solution (3 x 8 mL) and 1% hydrochloric acid solution (3 x 8 mL). The
organic layer was dried and concentrated in vacue to a residue which was purified through a
silica pad (CH/AcOEt from 9/1 to 1/1) to give the title compound {0.870 g) as a colourless
25 il
T.l.c.: CH/AcOEt 1:1, Rf=0.40.
NMR (ds-DMSO): 8 (ppm) 7.45 {t, 1H); 7.29 {m, 1H); 7.07 (d, 2H); 7.0-6.94 (m, ZH); 5.16
(dd, 1H); 4.40-4.26 (dd, 2H); 3.55 (m, 2H); 2.76 (5, 3H); 2.75-2.6 (m, 2H); 2.5 (m, 2H); 2.29
(s, 3H).
30
Intermediate 15

3-Pyrazin-2-vl-propionic acid ethyl ester

Butyl lithium (2.5M in hexane — 2560 mL) was added within 2 hours into a 10 L flask
35  charged with THF (3350 mL) and diisopropylamine (658 g) while the temperature was
maintained at 0 — 5°C with an ice bath. The LDA solution was then precooled to ~50°C and a
mixture of methylpyrazine (606 g) and THF (590 mL) was added within 2 hours under
vigorous stirring at —40 to —=30°C. The deep red anion solution is then pumped to a cooled (-
60°C) mixture of tert-butyl bromoacetate (1255 g) and THF (3360 mL) in a 20 L reactor.
40  During the addition of the anion solution, the temperature in the reaction vessel did not
exceed 55 °C. After the addition, the mixture is stirred for further 30 min at —55 °C and then
transferred to a 30 L reactor {the transesterification and removal of solvents can be done for



x 50 nmL). The conbi ned organic extracts were dried and concentrated in vacuo
to give a residue, which was purified by flash chromatography ﬁg—i/Ac
from8:3 to 7:3) to give the title compound (1.5 g) as a pale lid.
15 T.l,c.: CH AcCEt 6:4, R=0.2. NWR (CDC13): 8 (ppm 7.4 (dd, 111); 7.1 (d,
1H); 7.0-6.8 (in, 2H); 5.15 (d, 1H); 4.4 (in, 1H); 4.1 (in, 2H); 3.1-2.85

(in, 2H); WO®/O6e353H); 1.15 (t, 3H). Internediate 19 2BCI/EP03/01308

1- (4- Fl uor o- 2- net hyl - phenyl ) - 4- oxo- g% peri di ne- 2- carboxylic acid ethyl ester
L-selectride (1M solution in dry THF, 3.96 nL) was added drop-w se, over 1

hour, to a solution of internmediate 18 (1 g) in dry THE (30 nl) previously

cooledto-78Cu n re. . Aft a saturated
sodi um h ‘B m&ﬁ%’ Bdﬁléﬁ‘ i(’ﬁdﬂﬂ %Iarl ?@P"hﬁ issphve tgéd%z@ldd}%p' Wi se and the
sol ution de%ttq %toeasthwr%edabo'(tsnxL sbsqlﬂe}*s wiseditidpb Pieat! br gani ¢

extract stemewetmdlof C madreashadde tie digtiliation) headvand 11§°G v the boding Hgmad- Tiwhi ch was

puri fi edmbyure ¥isasdledat spproainaciyed0hy and Gidh A=t (84 n2)), AdBy(4enilland i t| e conpound
(810 50) wadr qi@lmm%eﬁghdeﬁl .Afterl sebarion ofth¥ @Tthe@rgﬁmc erQva® exthilYRy (CDCl3) 1 8

7. thede esw!\rljchlAc ?(4%0&: Sindwe’n Fl‘? eh. ‘Hf@ m@ 4.2 (q,
ZH). 30 re%he rr!:en élf ’({’Gf—‘“‘{g I;ﬂer?ﬂ é%gfs{,;f ‘fba igreuxcolumn(lfglgﬁffgl 214); 2.6 (m

1 (4 FI u@rlébf Oﬂ o2) B é‘ﬁ%"ih &t 8di ne- 2- carboxyl i c acid Lithium
hydr oxi d@lﬁ&W?dPatb £9. ng) was added to a solution of intermediate 19

( 300 10 35 'HryMRi (- INEEDY: § GBmNALY7 (Aridi);Web® édd, (13; &s)d,aHY 4t0héq. BB a4 (tng sol uti on was
stirred am, 80G:,2ay, th2@eeyr. The solution was allowed to cool to r.t. and
extract efskdh. FL2 1 [ﬂ;gxaqueous | ayer was acidified until pH=6 with acetic
acid and extracted with AcOEt (3 x 15 mL). The conbined organic extractes
were dried and concentrated in vacuo to give the title conmpound (230 ng) as
yel | ow sm—'@%—gh was used vmthout any further pur| fi catl on in the next

st ep 1540 Sns)-Texa (24 IR P A - Feplyiny “ x [ __

031066635 PCT/ EP03/01308 38

1( 4- Fl uongelitionef (Sy-{H-pheaylininddlcaid {20772 miacktone 12 mE Awkoadgddideopadised, (3, 5- bi s-
trifluo fKenshdiohlor BeRdealae1074 %\'ﬂl oA 262, ﬁlerfbsllltﬁﬁﬁﬁixture was
O(benZOEe%deé‘Zo%n e L wj\fn -tetranet hyl uroni um 5 hexaf| uorophosphate

2.4 t 1. 259 i anhyd
o 00 T Gratieshing v 30 kol B S HIPRIALS Sy il | 0 anhydrous
(3 5- bi s£12ﬂlprhaéthWé%4ﬁw ‘"B’éﬁf;ﬂ‘} ‘Sr&'ﬁ%%fﬁ‘%%w%‘%%&%%&é 41.62 g) was

added an#)ashwehifpisglidire was stirred at r.t. for 16 hours. The reaction
m xt ur e WeIC: dédiuthe Ehivdlgabk ADOZS x( 86 xriShmamdbilvaphaed n-hniapdfEt@HsBE;ur at ed anmoni um
chl or i def&adilin®n 1€ 390 i) ;et@u&atmdésaﬁtedco&edmwm4bmdr qQ@4R) chéhtiemerbonat e sol uti on
(30 Bt) apdhiPE D443 X 50 nL). The organic extracts were dried and

"H-NMR (ds-DMSO): & (ppm) 9.5 (broad, 1H); 7.42 (m, 2H); 7.32 (m, 3H); 5.62 (s, 1H); 3.79

(dd, 1H); 3.55 (m, 1H}; 3.14 -3.02 (2dd, ZH); 2.80 (dt, 1H); 2.52 (dt, 1H); 2.40 (t, 1H); 2.19

(m, 2H); 2.06 (s, 3H); 2.05 {m, 1H); 1.49 (m, 1H).

MS (ES/H): m/z= 143 [M+H-PhCH(OAc)COOH]".

30
Intermediate 17

(4-Fluoro-2-methyl-phenyliming)-acetic acid ethyl ester

A solution of ethyl glyoxalate (50% solution in toluene — 40,8 mL) in toluene (180 mL) was
35  heated to reflux for 1.5 hours under a Nitrogen atmosphere, in a flask equipped with a Dean
Stark apparatus. Then, a solution of 4-fluoro-2-methyl-aniline (10 g) in dry toluene (20 mL)
was slowly added. The mixture was heated to reflux for 3 hours, then it was concentrated in
vacuo. The residue was purified by flash chromatography (toluene/CH/AcOELt 4:4:2) to give
the title compound (13.06 g) as a yellow oil.
40 T.lc. toluene/CH/AcOEL 4:4:2, Rf=0.67.
NMR (CDCI3): 8 (ppm} 7.8 (s, 1H); 6.95 (d, 1H); 6.85 (d, 2H); 4.4 (q, 2H); 2.35 (5, 3H); 3.3
(t 3H),
MS (ES/+): m/z=210 [M+H]".



concentrated in vacuo. The residue was purified by flash chromat ography

(CH AcCEt 9:1) to give the title conmpound (1.59 g) as a dark yellow oil.

T.l.c.: CHAcCEt 1:1, Rf=0.25. NWVR (d5-DVMsO): S (ppm 8.03 (blsﬂéﬂ;lllﬁ ; 7 84
4 )

(bs, 2H); 7.03 (dd, 1H); 6.79 (dd, 111); 6.64 15 (td, 113)

4.67 (m 1H); 4.29 (d, 111); 3.55 (m 111); 3.04 (m 1H); 2.74 (in, 1H)

2.5 (in, IWoosdssdss2. 2 (m 2H); 2.40 (s 311); 2.38 (s, g4l ES/ +) :

m z=491 [M+H Exanple 1 20 pos b

2- (R) - (4- Fl uor o- 2- net hyl - phenyl ) - 4- (R) (6- oxo- hexahydro-pyrrol ofl, 2-al - pyraz
in-2-vl)- piperidine-I-carboxylic acid
(3,5-bis-trifluoronethyl-benzyll-mnmethvlam de (1la) and

2- (R) - (4- Fl uor o- 2- net hyl - phenyl ) -4-(S) - (6- oxo- hexahyd ro-pyrrol of

1, 2- al - pym@#hédiate M ) - pi peridi ne-1-carboxylic acid

(

(3, 5-bi S_'f—g;ﬂﬁdoptgﬁ-m&i-ﬂ‘eﬁﬂEﬂ@%l-f_)%g&tte“ﬂ@m-ﬂ%dﬁll—ti)ca%xﬁic%Qiduét i@ Of
|ntermed|es]e ng) | N _anhydr ouS acetonitri nL) was added to a
sol ution internediate 10 (300 ng) in anhydrous acetonitrile (5 L) under
a Nltrsogen at nosphere. The solution was stirred at r.t. for 15 mnutes,

then sodiBemep Fifvoseeetbsgin Gr3Hldryaladded 3na sejytioness ingmmetiete ¥h2 Rkt ure was
stirred anhyZ8@ PEM (20 ddy srevidisly cogled wt-78% wds adVilroger dtmasphire ASTREL (15 nl) and
washed Wi stising fdb %6 Sirbites i -H38ElT, Gigeinmaledx PO mihethyBloxgal3ctiutadiane( (257 mll) and brine (10
nL) . The QL g3Pied ol @%S minkes THE }e@lﬂtm%%iuﬁ'dﬂ%ﬁ’E‘tﬁfe@-ta@dls‘d‘foyﬁ(ﬁé&ﬂs te® a residue

whi ch o""aerR% ‘71 lnfi yad Jdaz:% g%[u%’%& Qgr%é"%yc@ ‘igﬁx{u q{énﬁ)s%)ua gi ve two

fract I ons: X Exanpl e | a:
T.1.c.:AS E?é‘f e 88‘35!%7% wasgx fﬁjwr@%%ﬁt s, 1H): 7.71
(bs, 2H) X 5P mi). %rdcommd organg e x{ragiy, Werqﬁr]ed apgl @scem(rfmd in ypgpo tBIOYA (m  1H); 4.55
(d, 111) ;resifiue] whicll waslpfyifieddy 718sh (chrpmatbfraphB(BRAGE fror BIp to 3338 giferhe 1H) ;

3. 14- 3. 05itlé mpodnd) 1.5 P.ad 2pdieelldbHplid. 2. 96-2. 91 (2m 111); 2.81 (s, 3H); 2.74
(m 1fsl) T eHAvOEASs, RED)2. 2.26 (2s, 3H); 2.24 (m 1H); 2.16 (in, 111) 2. 07

(in, 1£IS“71:!")1 %0%§(m(2'ﬁ)‘ﬂs ?44((F£11 H, 1.51 (m
1H). |VB ggi@%ﬂgr %gl @ 5% 3/ 066635 39

PCT/ EPO3 ’%f_o 28. NI\/R (d6- DIVISO) S (ppm) 7.94
(s, 1H); 7.59 (s, 2H): 7.23 (dd, 1H), 6.89 (dd, 11-1); 6.77 (dt, 1H); 4.62
(d, 111) Intgrnmdiatedd 1H): 4.14 (d, 1H): 3.73 (dd, 1H): 3.45 (m 2H): 2.97 (dd,

1H); 2. 9 1-(4-Fluoro-2-methyl-phenyl)-4-oxo-piperidine-2-carboxylic acid ethyl ester

L-selectride (1M solution in dry THF, 3.96 mL) was added drop-wise, over 1 hour, to a
solution of intermediate 18 (1 g) in dry THF (30 mL) previously cooled to -78°C under a
Nitrogen atmosphere. After 1 hour, a saturated sodium hydrogen carbonate solution (20 mL})
25  was added drop-wise and the solution was extracted with AcOEt (3 x 50 mL). The combined
organic extracts were dried and concentrated in vacuo to a residue, which was purified by
flash chromatography (CH/AcOEL 8:2) to give the title compound (810 mg) as a white solid.
Tl.c.: CH/AcOEt 6:4, Rf=0.6.
NMR (CDCI3): 3 (ppm) 7.4 (dd, 1H); 7.1 (dd, 1H); 6.9 (dd, 1H); 6.8 (dt, 1H); 4.2 (q, ZH);
30 4.15(m, 1H); 3.6 (m, 1H); 3.2 (m, 1H); 2.8-2.7 (dd, 2H}; 2.6 (m, 2H); 2.4 (5, 3H); 1.2 {t, 3H).

Intermediate 20

iperidine-2-carboxvlic acid

Lithium hydroxide monchydrate (241 mg) was added to a solution of intermediate 19 (300
35 mg) in MeOH (15 mL) and water (3 mL) and the resulting solution was stirred at 80°C for 1
hour. The solution was allowed to cool to r.t. and extracted with Et20. The aqueous layer was
acidified until pH=6 with acetic acid and extracted with AcOEt (3 x 15 mL). The combined
organic extractes were dried and concentrated ir vacuo to give the title compound (230 mg)
as yellow solid, which was used without any further purification in the next step.
40  MS (ES/H): m/z=252 [M+H]".

Intermediate 21



(s, 3H); 2.81 (bt, 111); 2.66 (m 3H); 2.34 (s, 3H); 2.17 (in, 2H); 2.03 (m
211); 1.84 (m 2H); 5 1.75 (bt, 1H); 1.65 (m 1H); 1.5 (m 1H); 1.39 (m
1H). M5 (FAB/ NBA) m z=615 [ MtH'. Exanple 2 2-(R)-(4-Fl 10 JUL 2006
uor o- 2- net hyl - phenyl ) - 4- (S) - (6- oxo- hexahvdro-pyrrolo | |.2-al-pyrazin-2-vl)-
10 pi peridine-1-carboxylic acid (3,5-bis-trifluoronethvl-benzyl)-nethvl am de
hydr ochl orwales/ssessl uti on of exanple |b (46 ng) in dry ECREPEAHIFE) was
treated with hydrochloric acid (1M3n Et20 - 0.083 nlL) at OC under a
Ni trogen at nosphere. The resulting solution was 15 stirred at 0OC for 30
mnutes, then it was concentrated in vacuo and the residue was triturated
vmthpent %sa\/\hltesolld(394

: : -4 H); 7.6 (bs, 2H); 7.28

: =Lod HACE 1H) 4.63(d, 1H); 4.37 (bd, 1H); 4.22

(bd, lH) 40(bd lH) 388(m 1H; 3,7-3.2 (m 6H); 2.94 (s, 3H);
2.4-2.0 (DIPEAH) ; (26 35 nilt), 3khd 2 CB@enksriaz@H)y)-N,NIEN{-wiranddthylurchivg- 20 1.5 (m
2H) . MB (Ee%maorwzaz hdVigweiCladidod %ot ofSinRemfeBkte (2 {El250 @F 8- 2- et hyl - p
henyl 1 - 4- iRy §n95 P m}égénoa'trﬂééﬁl{eﬁl Red Lidingbo RHRLAZ I35 585

(2 3V|5) blplsp 1ffu?er§hryObe ;)h ]ammeI drocl}lch de 1.62 &) wa(ssad ed and %\e mixture was

2- (R) - ( 4- BITGHFG 2R %&f’é g ;m% gfs ‘(“8% i ge 65%5&>£n%?saedpyr rol o
| 1. 2-al - p¥itazi wurazﬂdym)momupvephl@n A e tiqraPh My iaosa%icﬂm sodium hydrogen
(3, 5- D s- tartohidte oxligior {3vhL)bad Awing Grre thwmLaThel erg@Bb¥xt3s Meteakinddidat e 13a (259. 3
mg) was ackiedtrital v, Thd 0didu@fvat fikiGed e ddtcRrod&odr5hO (CAAcO® 9:13ahy dr ous
acetonit r'EL,beﬂ,ggtgc OUng s Midrk Q0160 8t NOsphere. The sol ution was stirred

agdrdt - ABAYE egeg bEn Zodl um triacet oxyborohydride (474.8 np) dv\?s ;

t
with 2 eyfé‘o@rﬁm?“’?@g@i o0 cgsoﬁéizﬁﬁgﬂéf% S G AYact od with
Ac CEt 1%3 §#d, 2B); g (d, e é’b@bﬂﬁbd%fd@,&ﬁr%ﬁe@@t HRe1-44 (el B): 354 69:i188 and

concent r at.e(n,ilH);vd@ldmt a2 40s 38 .30 BN. was purified by flash

chr omat ogmapky/+): AuBbeOENHNEOH 8:2) to give two fractions: 1. exanple 3a (177
ng) 2. exanple 3b (280 ng). Exanple 3a: 40 T.l.c.:AcOet/MeOH 8: 2, Rf=0.38.

NVR (d6- hlS(ppr’r) 7.96 (s, |1i)' 7.72 (S 2H); 7.31 (dd, 1H); 6.95 (dd,
111) 65 Eﬁl 4.8 . 1H),4,42 (d, 1H); 3.8 (d,
37 5o 3-Y{gore-aumethyly L _ #8635 40
PCT/ EPO 3 / @Eeg e-1-carboxvlic acid (3.5-bis-trifluoromethyl-benzvl !-methxlamlde (1a)
and

2-(R)-(4-Fluoro-2-methyl-phenyl}-4-(S)-(6-oxo-hexalydro-pyrrolo[1.2-al-pyrazin-2-v])-
iperidine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyvlamide (1b)

25 A solution of intermediate 12 (129 mg) in anhydrous acetonitrile (2 mL) was added to a
solution of intermediate 10 (300 mg) in anhydrous acetonitrile (5 mL) under a Nitrogen
atmosphere. The solution was stimed at rt. for 15 minutes, then sodium
triacetoxyborohydride (233 mg) was added. The mixture was stirred at 23°C for 2 days. The
solution was diluted with AcOEt (15 mL) and washed with a 5% sodium hydrogen carbonate

30  solution (15 mL}) and brine (10 mL). The organic layer was dried and concentrated in vacuo
to a residue which was purified by flash chromatography (AcOEt/MeOH 8:2) ta give two
fractions:
1. example 1a (21.9 mg)
2. example 1b (48 mg).

35 Example 1a:
T.Le.:AcOEtMeOH 8:2, Rf=0.38.
NMR (de-DMSOY): 8 (ppm) 7.95 (bs, 1H); 7.71 (bs, 2H); 7.31 (dd, 1H); 6.54 (dd, 1H); 6.85
(dt, 1H); 4.8 (m, 1H); 4.55 (d, 1H); 4.41 (d, 1H); 3.78 (m, 1H); 3.52 (m, 1H); 3.35 (m, 1H);
3.14-3.05 (2m, 1H); 3.12 (m, 1H); 2.96-2.91 (2m, 1H); 2.81 (s, 3H); 2.74 (m, 1H); 2.62 (m,

40 1H); 2.26 (2s, 3H); 2.24 (m, 1H); 2.16 (m, 1H); 2.07 (m, 1H); 1.9 (m, 2H); 1.82 (m, 1H); 1.75
(m 1H); 1.72 (m, 2H); 1.51 (m, 1H).

MS (ES/+) m/z=615 [M+H]".
Example 1b;




m ; 3.06 (m 1H); 2.96 (m 1H); 2.81 (s, 1H); 2.75 (m 1H); 2.64 (m

H) .26 (a, 3H); 2.23-2.17 (m 2H); 2.07 (m 1H); 1.9 (m 21-1);

. 8 .71 (m 4H); 1.52 (m 1H). M5 (ES/+) m z=615 [ M+tH]' mlpp/lewgt{g
1c AcOEt/I\/EO—I82 R-0.28. NWR (d6- DVMSO): 8(ppn) 7.94 (s, gg

H); 7.23 1H); 6.89 (dd, 113); 6.77 (dt, 1H); 4.62 (d, 1H); 4.36 (d

H; 4.14 803f?6|6935 3.73 (dd, 1H); 3.45 (m 2H); 2.97 (cm:;r/nma/mzosg (s, 3H);
.81 (bt, 1H); 2.66 (m 3H); 2.34 (S 3H); 2.17 (m 2H); 2.03 (m 2H); 1.84

m 2H; 175 (bt, 1P1); 1.65 (m 1H); 1.5 (in, IH; 1.39 (m 1H. 10 M
ES/+) m z=615 [ MtH]' Exarrple 4 22-8)-(4-Flu

or o- 2- metthIA BE&IUI 6% ((8aS) 6- oxo- hexahydro-pyrrol o 11. 2-al-pyrazin-

2-yl) - plglerlcfl { H‘W':))

(3, 5-bis MR G BMPEHal ‘éﬁzw)575r?éf KA 4t - H‘QSGW?' dBid (e A sol ution of

exanpl e 38); ¢80(dni): 446 @r ek 126d, (H); 3§ (ddeldDr 3 B dmedDig-ThidiyEdéhl oric acid

(1M i n E(s2100); 2.81 09 1)L }.66¢m, O8); Gr3d é 31); NIt (rp gdn2.61 meBhdrdé (m P resul ting

sol ut son1 vt 155 165 @6 155, 10Gnf10n); 1130 ghj ippit es, then it was concentrated in

vacuo anghstheniBal fues st turated 20 with pentane (2 x 2 nL) to give the
title corrpound as ' a white solid (50.8 ng). NWR (d6-DVSO): S ppn) 10.96 (bs,

I—‘I\)\j__;

1H: 7.9 1H): 7.81 (bs, 2H): 7.39 (m 1H); 7.01 (dd, 1H): 6.93 (m

1H): 5. 28 leH) 4.57 (d 1H);441(d (H: 4.1-3 75 (bm 2H) 3.7-3.5

(m 4H) 2-RYe(4-Fln ! R-phe A-(S)-(¢ ) & eplo[1.2-aRpyrazin-2-yI) : .73 (s 3H)1
‘ oHiylamide?5 (rn 1H. 25

NG (ES/ +hyath aatoﬁﬁé[l\/H-I-I-HCl] Exarrple 5 2-(R)-(4-Fl u
oro- 2- et hyl - phenyl) 4-(S) - ((8aS) - 0xo0- hexahydro-pvrrol ol |, 2-al - pyrazi u 2yl

|(é pi p gsgl!utfl f@xa%l 1%%4%8(?(‘@;%@‘3(?&} Pﬂ%aéqg f%r‘}ﬂﬁl y%polclgorc amdarrpl e 3b (275

mg) |n o g 0P ARSRYFT hF By Ei“gaé?l“a"“ ¥Min Et20 - 0.5
nL) 4t Ott:‘"ﬁﬁ‘\ﬂe??c ww&@eﬁhwf Tesspirantated pyacup anditherpsiflye 981 W4 was  stirred
at 0C f owitg@ninie{@kéml) tolgen thetitlogpmpound eserwhitascid GPA mgacuo and t he resi due was
triturat SR (SEDMBOS(pit1a.6€(bg,A Hy 736(ﬂs)11—]1)d’6qbs/m)t heg (@i, tHe 68dapound as a white
solid (268, 68 ¢m, MY 4(cd G4, @kﬁ@)ﬂ (&1 tRpak: b, &n(Hebdlid); 3.6 @ 16Rs, 1H); 7.6
(bs 2H) d, 1H); 4.37

R RS S TRt

: m s, m :

(m D M§(%~°é+)(‘1ef =633 ‘*HIiC‘ 7 (m 1H). 40 M5 (ES/+) m z=615 [ MrH-HC1]'. HPLC
Col um Chiral pack AD 25cm x 4.6mm x 5; nobil e phase n-hexane/ Et OH 8: 2;
fl ux=1 nEfamples3X=225 nm retention tine 8.7 ninutes.

2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(R)-((8a8)-6-030-hexahydro-pyrrolof1,2-a]-pyrazin-
25 2-yl)-piperidine-1-carboxylic acid_ (3.5-bis-trifluoromethyl-benzyl)-methvlamide (3a)}

~-(4-Fluoro-2-methvl-

2-yD)-piperidine-1-carboxylic acid (3,5-bis-triflaoromethyl-benzyl)-methylamide (3b

30 Intermediate 13a (2593 mg) was added to a solution of intermediate 10 (550 mg) in
anhydrous acetonitrile (10 mL} under a Nitrogen atmosphere. The solution was stirred at r.1.
for 30 minutes, then sodium triacetoxyborohydride (474.8 mg) was added. The mixture was
stirred at 23°C for 8 hours. The solution was diluted with & 5% sodium hydrogen carbonate
solution (15 mL) and extracted with AcOEt (3 x 25 mL). The combined organic extracts were

35  dried and concentrated in vacuo to a residue which was purified by flash chromatography
(AcOEt/MeOH 8:2) to give two fractions:

1. example 3a (177 mg)
2. example 3b (280 mg).
Example 3a:

40  T.le.:AcOEt/MeOH §:2, Ri=0.38.

NMR (de-DMSO): & (ppm) 7.96 (s, 1H); 7.72 (s, 2H); 7.31 (dd, 1H); 6.95 (dd, 1H); 6.86 (dt,
1H); 4.89 (t, 1H); 4.55 (d, 1H); 4.42 (d, 1H); 3.8 (d, 1H); 3.52 (m, 1H); 3.35 (m, 1H); 3.13



1 0 JUL 2006 WD 03/066635 41 PCT/ EPO3/ 01308 Exanpl es 6

2- (R - (4-Fl uoro-2-net hyl - phenvl )-4-(R)-((8aR) - 6- oxo- hexahydr o- pyrr ol of

1, 2-al - pyrazin- 2-vl|-Piperidine-I|-carboxylic acid 1.0 JuL 7006
(3,Sbis-trifluoronethvl-benzyl)-methvlamde (6a) 5 and 2-(R)-(4-Fl

uor o- 2- net hyl - phenvl | -4-(S) - ((8aR) - 6- oxo- hexahydr o- pvrrol of 1, 2-al -yyrazin-
2- yf - pi per W&i0¥@sspascar boxyl i ¢ aci d PCY/EP03/01308
(3,5-bis-trifluoronethvl-benzvf-nethtl am de (6b) A solution of internediate
13b (3.1 g) in anhydrous acetonitrile (60 + 50 nL) was added to a 10

sol ution of internedi ate 10 (7 2 9) in anhydrous acetonltrlle (40 nmL) under
a Nitrogen atnosphere. ol uti on_was r.t. for 20 mnutes, then
sodi um f’PllgbétOéi‘}?b]&)ogrﬂﬁdF‘r H@ 18 & 15y 7\1\é§ma]dﬁe%64 (’PhéH) & ¥vas stirred at
23C for 233-hodlms 2H)TRET (s dHMti9dm, 2aid 8l Tl (et Eki 1t5A ( 1586 sodi um hydr ogen

car bonat »isgp$/titm/e+e1§ B@+EL) and water (90 nl), stirred at 23C for 10

m nut es, ekd@le HENCeNtrated in vacuo to elimnate the acetonitrile. 15 The
resi dye »f@g glzvmi.(p ACOEt (2 x 200 nL). The comnbi ned organic extracts

were ~wagl I.ne i c acuo to a
r esi due | %&Z‘E@pgﬁﬁpﬂ)égwb@’ 15§§ﬁ2§ﬂ]gﬂg@b g%ty&l i@gﬁtﬁﬁé(}l 8:2) to give
two fractilbh? (dqlMed3fd 18 §y3 (dd, 11, HigHy 2P 20 Exanpl e
6a: T.I. @,S}Actﬂt(bﬂ}/@@rﬂéﬁ@n 5@249(8, MR- (8w EI‘%@XB (@2&6&1 (ITZ 2% (bs, IN; 7.72
(bs, 2H) 1.759(®b8 1HY. b5 (od H); 16 (A5 HKAGY Gh)1H).; 6.86 (dt, IN; 4.89 (m II1); 4.55
(d, lbl) Ms4Edd h/ee1dbim3. 78 (m 1H); 3.53 (m 111); 3.35 (m 1H); 3.14 (m
2H); 2.92 (m 113); 2,82 (s, 3H); 2. 75 (m 1H); 2.63 (in, 1H); 2.27 (s, 3H);
2.23-2.17_25 (m 2H); 2.08 (m 1H); 19117(m6H) 1.52 (in, IM M

(ES/ +) nFEs [M+HJ Exarrpl e 6b T.|.c.:AcCEt/MeOH 8:2, R80.33. NMR
2 AR)E4-Flug hx . H-G-0k @ 28 , 1] A : 6.89 (dd
. 6. IN; 3.73
. .111)C - , S, : , IH); 2.66
(m é%{)-—@%&—{-’é—, 3H): 2.17 (m 2H): 2.03 (nr, 2H):; 1.84 (m 2H): 1.75 (bt,
I11); 1.65 (m 111); 1.5 (in, 111); 1.39 (m 114). M5 (ES/+) nfz=615 [ MrH

35 ExarrpAéolmmn of example 3a (50 mg) in dry Et20 (2 mL) was treated with hydrochloric acid
2- ( R) (461M B0 20108 tnd1y 2t (FiCERYdr a-NitrdeR)) attnoPhdny. -The eesatitpessiativacwas- pvr r ol of
1, 2- al - pyidZdt8°C Rr YU thinitb) Bk #lividQorlcedidied HXMdub GndBihd Msidue was triturated
( 3, 5"25" SovkH febitt Qs QR glJQ‘?d%Mé dorPRinf ¥ Al Soria PRo@TRs NI ori de

NMR (dg-DMSO): & ppm) 10.96 (bs, 1H); 7.99 (bs, 1H); 7.81 (bs, 2H); 7.39 (m, 1H); 7.01

(dd, 1H); 6.93 (m, 1H); 5.26 (t, 1H); 4.57 (d, 1H); 4.41 (d, 1H); 4.1-3.75 (bm, 2H); 3.7-3.5

(m, 48); 3.2 (m, 1H); 3.16 (m, 1H); 2.95 (5, 18); 2.86 (m, 1H); 2.73 (s, 3H); 2.23 (s, 3H);

2.5-2.1 (m, 5H); 1.71 (m, 1H); 1.6 (m, 1H); 1.25 (m, 1H).

25 MS (ESH) m/z=615 [M+H-HCI]".

Example 5

30  hydrochloride

A solution of example 3b (275 mg) in dry Et20 (5 mL) was treated with hydrochloric acid
(IM in Et20 - 0.5 mL) at 0°C under a Nitrogen atmosphere. The resulting solution was
stirred at 0°C for 30 minutes, then it was concentrated in vacuo and the residue was friturated
35  with pentane (2 x 3 mL}) to give the title compound as a white solid (268 mg).
NMR (de-DMSOY): & (ppm) 11.1 (bs, 1H); 7.95 (bs, 1H); 7.6 (bs, 2H); 7.26 (dd, 1H); 6.94 (dd,
1H); 6.82 (im, 1H); 4.63 (4, 1H); 4.37 (d, 1H); 4.21 (dd, 1H); 3.97 (m, 2H); 3.55 (m, 4H);
3.21 (m, 1H); 2.93 (s, 3H); 2.85 (m, 2H); 2.75 (m, 1H); 2.32 (s, 3H); 2.4-2.1 (m, 5H); 1.97
(m, 1H); 1.69 (q, 1H); 1.57 (m, 1H).
40  MS (ESH) m/z=615 [M+H-HCI]".
HPLC: Column Chiralpack AD 25cm x 4.6mm x 5y, mobile phase n-hexane/EtOH 8:2;
flux=1 mL/min; A=225 nm; retention time 8.7 minutes.



40 A solution of exanple 6a (50 ng) in dry Et20 (2 nL) was treated with
hydrochloric acid (IMin Et20 - 0.09 nL) at OC under a N trogen atnosphere.
The resulting solution was 1 0 JUL 2006 WD 03/ 066635 42 PCT/ EFiq]’SJml

stirred at OC for 10 mnutes, then it was concentrated in vacuo and

residue was triturated wth pentane (2 x 2 nL) to give the title corrpound
as a whit evgadtsds3s50. 67 ng). NVR (d6-DVBO): $(ppn) 10. ¥&1(@ps3o1dds) ; 7. 98 (bs,
113); 7.81 (bs, 2H); 7.38 (in, 1H); 4¥.01 (dd, IH; 6.93 (in, 1H); 5.26 (bt,
1H); 4.56 (d, 1H); 4.41 (d, 1H); 4.1-3.8 (bm 214); 3.67 (in, 5 214); 3.49
(bd, 2H); 3.21 (in, 2H); 3.13 (m 1H); 2.91 (in, 1H); 2.73 (s, 3H); 2.24 (s,
3H; 2.5- 2.1 (m SH; 1.73 (m 1H); 1.59 (in, 1H); 1.25 (in, 11). M5 (ES/ +)
m z=615 [MtH-HCl ]'. Exanple 8 10

2- (R) - (4 Exdmgesd- 2- net hyl - phenyl) 4-(S)- ((8aR) - 6- oxo- hexahvdro pyrrol of |, 2-al
- pyr azi Ny Ry Miniirp Phchylf. :

(35b|stE|T_|u : _
exanpl e v et i e StE 11y

15 (1M i aﬁtZO 5. 37 rrL) at 0C under a Nltrogen at rmsphere The resulting
m xture m]‘ ﬁlpl,yorrgg_nﬁ;hxp&egﬁi{_ A8 ! qr,@mz%ﬁnﬁh_and the solid
was filtered, orr, recrp LN pent ane 0 nm), Et20 (5
m.) and mﬁ%ﬁi‘&%&!ﬁ%ﬂﬂ 33 ety benagl-mefhylamide 8y o ind as a white
solid (3.1 g). NWR (d6-DMSO): S (ppn) 11 06 (bs, 111); 7.95 (bs, 1H); 7.6
(bs, 2H) A selu@in of itbrmetiidye; 136 (DUg) iPBhydchals acktbf)itriled 6@2 5S¢ mi.) Wadpddediod3 (d, 1H); 4. 37
(d, 116D ; scutid of Gilermddifts 18 (B g) M anBifdjons eehhitr{lé M0 ML) inder3a Kitrogen  114); 2. 93
(s, 3H); at%m erélnrheZkBIunoz l»ﬁs(kﬂ?pedlkﬁ) rt2 30 ;(os,mﬁk&s gt~ Sodhm(i N, SH); 1.91

(m 1H); s gx s ikt T iR S @Aefm@%awgi Q. LG
Col 5 Et OH 8: 2; 25
1 uxe1 nﬁefra éj}‘ %f' (&@wgﬁﬁ%fw@c’w%wﬁ%ﬁh@ L) s

2- (R) - (4T §red 202386 £y P mishyisfiep soncqnpgted ip 8aeay toeﬂl@%tcﬁlwaﬂrwlé pyrrol of |, 2-al

- pyr d2i nTheoresidoe pvapemnagtpdmeuh AgCHht l()‘bx(gl(]m nel)atliedcombined organic extracts were
(1- (R - ( 3adhedowightriné @baual. ) dnik land copdamiaell jrvediayd d resid@ wideh by mritide (9a) and
2 (R) (4bfhd§9£1@on?atdgﬁbmhcmd}ﬂs~z§m(gﬁh&&f&%&)ns6 oxo- hexahvdr o- pvrr ol of
%@ - pi peridi ne-1-carboxylic acid _
fl (R) (é'e 6b fuororret hvl - phenyl) -ethyl | - nethvl am de (9b) 35 Met hod
A Inter 4 )68 ng) and sodiumtriacet oxyborohydride (127 ng) were
addec?r to éa'"l’é"oqautl on of internediate 13a (80 ng) in anhydrous acetonitrile
(4 nl) ufdercaEReQREaR=0.49.
NMR (de-DMSO): & (ppm) 7.96 (bs, 1H); 7.72 (bs, 2H); 7.31 (bt, 1H); 6.95 (dd, 1H); 6.86
(dt, 1H); 4.89 (m, 1H); 4.55 (d, 1H); 4.42 (d, 1H); 3.78 (m, 1H); 3.53 (m, 1H); 3.35 (m, 1H);
3.14 (m, 2H); 2.92 (m, 1H); 2.82 (s, 3H); 2.75 (m, 1H); 2.63 (m, 1H); 2.27 (s, 3H); 2.23-2.17
25 (m, 2H); 2.08 (m, 1H); 1.91-1.7 (m, 6H); 1.52 (m, 1H).
MS (ESH) m/z=615 [M+H]".
Example 6b:
T.lc.:AcOEt/MeOH 8:2, Rf=0.33.
NMR (d-DMSOQ): 8 (ppm) 7.94 {s, 1H); 7.59 (s, 2H); 7.23 (dd, 1H); 6.89 (dd, 1H); 6.77 (dt,
30 1H); 4.62 (d, 1H); 4.36 (d, 1H); 4.14 (d, 1H); 3.73 (dd, 1H); 3.45 (m, 2H); 2.97 (dd, 1H); 2.9
(s, 3H); 2.81 (bt, 1H); 2.66 (m, 3H); 2.34 (s, 3H); 2.17 (m, 2H); 2.03 (m, 2H); 1.84 (m, 2H);
1,75 (bt, 1H); 1.65 (m, 1H); 1.5 (m, 1H); 1.39 (m, 1H).
MS (ES/+) m/z=615 M+H]".

35 Example?

hvdrochloride

40 A solution of example 6a (50 mg) in dry Et20 (2 mL) was treated with hydrochloric acid
(1M in Et20 - 0.09 mL) at 0°C under a Nitrogen atmosphere. The resulting solution was



at nosphere. The m xture was stirred at 23C for 14 hours. The sol ution was
diluted with a 5% sodi um hydrogen carbonate solution (5 niL) and extracted
with AcOEt (2 x 10 nL). The 40 conbi ned organic extracts were dried and
concentrated in vacuo to a residue which was purified by flalsﬂ‘JUl[ 200
chromat ography (AcOEt/MeCH 9:1) to give three fractions: 1. exanple E%a (18
ng) a a whwodsaehisd 1 0 JUL 2006 WD 03/ 066635 PCT/ EPO3/&h3€i8304& 2. m xture
of exanple 9a and 9b (160 ng) 3. ex@nple 9b (8 ng) as a white solid.

Met hod B: A solution of internediate 13a (2.4 g) in anhydrous acetonitrile
(80 nm.) was added to a 5 solution of internediate 4a (5 7 g) in anhydrous
acetonitrile (30 nL) und a Nitrogen atnosphere. Sodiu

triacet 0¥ Wrab%ﬁcf?flIBEHPEPS’S@“@WWC%H%}%"}"ﬁ"“t‘ﬁf’é’é"ﬁtﬁ'PT W%?ﬁ%t‘"@ﬁ?%ry 15 ninutes
and t he mithtpentae (Ras? mit)ite givcthetitle2grpoimtas 2 Fhitesolidy50.6hme)s ol uti on was dil uted
with wat eNMR (dZDMHQ): sgpeh) 20 Shfbs)r 181;e7h 8bol i Y. By (be, 7. 38(eh OB 01 sol uti on (25
nm) and qact mpts@si(nwmpszé\gﬁﬁm(ﬁssxd 268 mzd 1H)h 2. 183 B eg; DéY@Ni C extracts
vere dri egn.ang I t Q@?zgjeélaqﬂezﬂ*tlsgh)%s purified by
flash chrglgat Oﬂ% (ly\%ﬁgo four”fractions: 1.
mxtureg ) inratio 1:1 2. exanple 9b (1.66
g) (rati %@ @bm@éléwlﬁ' Qxarrple 9b (420 ng) (ratio 9a: 9b 5:95) 15 4.

exanple 9b (800 ng) (ratio 9a:9b=2:98) Exanple 9a: T.Il.c.:AcCet/MCOH
8: 2, 1t f =(Exabple SMS (ES/ +) nf a=629 [M+H] . HPLC: Ool um Supel cosil ABZ Pl us

_25cm1>o 4.9 méommm PoIREARE OHAOOCE. hQ-nedBy @GN fpyREmO0: 40 to 10: 90
BT L GFBCON £01 o040 Lisalflthd 1 X5220
C

retentior '
[ MtH] 4. 25 HPLC. Col urm Supel c03|l ABZ Pl us 25cm x 4.6mm x

VB (ES/ +)—1n§%——‘€§5§

5, nobile phase NHAOAc 10 mmol /CH3CN from 60:40 to 10:90 in 5 mn. then
NHAOAC 106 sehsipy eliszarple @y G0) i fry ERCGr (G0 k) was trepiedniwith hydrochBripipgid r et enti on ti e
8. 84 i niitMsn EERanii7emlOat BBC under a Nitrogen atmosphere. The resulting mixture was
2- (R) - (4-sfiked@r 00 Zor M by, thehnishd (5 Mif il eSSBS fitepoa@fiehedheiiitage pvr rol of 1, 2- al
- PYT Zi NyadoMhad-vRin B&Htdnél 20 i), 26RT BR1Y de?urﬁ&lpgmane (15 + 30 mL) to give the
f1-(R) - ( 3y Sl bd f\Lh‘ikQEo(ﬁ lhéﬂl - phenvf-ethvl |- nethyl am de hydrochl ori de
NMR (ds-DMSO): & (ppm) 11.06 (bs, 1H); 7.95 (bs, 1H); 7.6 (bs, 2H); 7.27 (dd, 1H); 6.94
20 (dd, 1H); 6.82 (m, 1H); 4.63 (d, 1H); 4.37 (d, 1H); 4.22 (dd, 1H); 3.97 (m, 2H); 3.56 (m, 4H);
3.21 (m, 1H); 2.93 (s, 3H); 2.89 (m, 2H); 2.75 (m, 1H); 2.36 (s, 3H); 2.4-2.1 (m, 5H); 1.91
(m, 1H); 1.72 (q, 1H); 1.57 (m, 1H).
MS (ES/+) m/z=615 [M+H-HCIJ".
HPLC: Column Chiralpack AD 25cm x 4.6mm x 5p; mobile phase n-hexane/EtOH 8:2;
25  flux=1 mL/min; A=225 nm; retention time 9.5 minutes.

Example 9

30  methylamide (9a} and
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(S)}-{{8a8)-6-oxo-hexahydro-pyrrolol1,2-a]-pvrazin-

2-vl)-piperidine-1-carboxylic acid 1-(R)-{3,5-bis-trifluoromethyl-phenyl)-ethvyll-
methylamide (9b)

35  Method A:
Intermediate 4a (168 mg) and sodium triacetoxyborchydride (127 mg) were added to a
solution of intermediate 13a (80 mg) in anhydrous acetonitrile (4 mL) under a Nitrogen
atmosphere. The mixture was stirred at 23°C for 14 hours. The solution was diluted with a
5% sodium hydrogen carbonate solution (5 mL) and extracted with AcOEt (2 x 10 mL). The
40  combined organic extracts were dried and concentrated in vacuo to a residue which was
purified by flash chromatography (AcQEtMeOH 9:1) to give three fractions:
1. example 9a (18 mg) a a white solid



A solution of exanple 9a (18 ng) in dry Et20 (1.3 nL) was treated with
hydrochloric acid 35 (1 Min Et20 - 32 L) at OC under a Nitrogen

at nosphere. The resulting mxture was stirred at 0OC for 30 m'nutensu gn the
m xture was concentrated in vacuo. The precipitate was washed \LI 41 pent ane
(2 n) to give the title conpound as a white solid (17.6 ng). NWVR (d6-DVSO) :
5 (ppm) 10wBBygdesms | H); 7.99 (s, 1H); 7.76 (s, 2H); 7. Feredyoddd); 7.01
(dd, 1H); 6.93 (dd, 11-1); 5.24 (bm4lH; 5.04 (q, 1H); 4.0-3.95 (bm 2H);
3.68 (m 1H); 3.58 40 (m 2H); 3.51 (m 1H); 3.24-3.15 (m 2H); 2.96 (m
IH; 2.85 (m IH); 2.54 (s, 3H); 2.36- 2.13 (m 6H); 2.21 (s, 3H); 1.72 (m
1H; 1.59 (m IH; 1.57 (d, 31-1). M5 (ES/+) mlz=629 [MH-HCI]4. 1 0 JUL
2006 WO (B3M)e66E5x4rEE/IERGPPAB0R) 44 HPLC. Col utm Supel cosil ABZ Plus 25cm x
4. 6mMmm X 3, exsmple OB (o ses Wiildkd. 10 mml/CHBCN from60:40 to 10:90 in 5 mn.
t hen NHAGQRghdddB:.nMoI / CH3CN 10: 90 for 10 mn.; flux=0.8 mlJm n; 2,=220 run;

retention, Liam, 9 @rnjf@d iétB? é R dfou cht%n(r (86%{15'\7&&9 addef,toa

r20vi2I b hélumpl &e’xﬁ medla %)} é?é angya‘?ous a%eef‘onam)é 30 ALP¥nde? L% ogen 2-al-pyrazin-

fl-(R)- ( 3“5052}1653 ??4“1“1 E’a‘ie&ﬁiéwwdﬂﬁﬁ(é‘r?;ﬂgy vat pded o gt RYHARISUEY #Ydr ochl ori de 10
A sol ut i oringgs aedthemixmreoyss ftigredra 3G ford2\hoyrs. The solution Was didmediwithavasy wi t h

hydr ochl @73 aLpaidch gafubdted isodivnt By@rogenl cartlohatasol@itn (PIchkel) aad Mkttactedy@ith at nospher e.

The r esulAdome2KIZE6 MR THASmBihddoFRslc altractOferd ded 242 cBicBitiaRE in o t he m xture

was cENCeNLERL flich Day AfiHe by ik @ﬁ&ﬁtogaa{,@t(@mméﬁm% Sdlt‘/ﬁl:){tt&‘ ghe ntane (2 ni)
to give tfhlg tlngllle corrpound as a white solid (7.6 6-DMSO): S (ppm
10. 22 (bs, if-lﬁ S? S ? é ﬁl—l) 7 22 (dd 1H); 6.94 (dd, 15
1H): 6. 81 pRMreex P°%*‘aﬁ‘i° ‘ng pi ““%l 4.0-3.86 (bm 2H); 3.6-3.4
(m  2H): 2gexample 9b (166 &) Gptly %’?33 s, 2. 4- 2 0 (m 5H); 2.35 (s, 3H); 1.94
(m 1H); 3lexmpléﬂh(4lﬂ-i)lg)(¢hcs9h9@d595311) 1.46 (d, 3H). M5 (ES/+) m z=629

[ MtH-15Cl 4. exalftt 9 (S@phgyimaticapeEnessi | ABZ Pl us 25cm x 4. 6mm x 5, nobil e phase
NHAGAC 1Gxagfhe BID I/CHBCN from60:40 to 10:90 in 5 mn. then N114CAc 10

mol / CH3 f};c (g Rio. Omn.; flux=0.8 nL/mn; 7v=220 nn retention
tine 8.8 % -Terra 4.6 x 100mm RP18 3.5m nobile phase:
el uant A: 'H=8) / CH3CN 90/ 10 - eluant B: N114HCO3 5niM (pH:8)/

CH3CN 10A88C: C@“%lséﬁ’f’ﬂmﬂf PBAPBOE o orID % BE intedie Biep NHI@A4A®B for 0. 5nmin

t hen 250%Bno/6H:26r@ni6$i40 tod8190 im> mimmthen NHEB e 10| e/ CHsLN fagilf mig; = 210 nm

r et ent i oMug=0rBenldmihSA~2R0mth; @Sentiortiog Pl7 enithiea

2- (R) - (4-sxhugie 95:2- net hyl - phenyl ) - 4- (S) - ((8aS) - 6- oxo- hexahydr o- pyrrol 011, 2- al
- pyr azi n-“% NMMQQHISQI K¥g hg carboxylic acid

11-(R) - (34 ?m}zr&Bl f%.]orret hvl - phenyl ) -et hyl i - net hyl am de hydrochl ori de as

anhydr.ou [ 11
yd2 ?{P(icy (%olumn Supelcosii ABZ Plus 25cm x 4.6mm x 5y, mobile phase NH,;CAc 10

mmol/CH;CN from 60:40 to 10:90 in 5 min. then NHy;OAc 10 mmol/CH,CN for 10 min.;
flux=0.8 mL/min; A=220 nm; retention time 8.84 minutes.

Example 10
30

2-yD-piperidine-1-carboxylic acid [1-(R)-(3.5-bis-trifluoromethyl-phenvyl)-ethyll-

methylamide hydrochloride

A solution of example 9a (18 mg) in dry Et20 (1.3 mL) was treated with hydrochloric acid
35 (IMin Et20 - 32 pL) at 0°C under a Nitrogen atmosphere. The resulting mixture was stirred

at 0°C for 30 minutes, then the mixture was concentrated in vacuo. The precipitate was

washed with pentane (2 mL) to give the title compound as a white solid (17.6 mg).

NMR (dg-DMSO): & (ppm) 10.65 (bm, 1H); 7.99 (s, 1H); 7.76 (5, 2H); 7.37 (dd, 1H); 7.01

(dd, 1H); 6.93 (dd, 1H); 5.24 (bm, 1H}); 5.04 (q, 1H); 4.0-3.95 (bm, 2H); 3.68 (m, 1H); 3.58
40  (m, 2H); 3.51 (m, 1H); 3.24-3.15 (m, 2H); 2.96 (m, 1H); 2.85 (m, 1H); 2.54 (s, 3H); 2.36-

2.13 (m, 6H); 2.21 (s, 3H); 1.72 (m, 1H); 1.59 (m, 1H); 1.57 (d, 3H).

MS (ES/+) m/z=629 [M+H-HCI]".



30 A 2% sodi um hydr oxi de solution (100 nL) was added to a suspension of
exanple 11c(10 g) in AcCeEt (150 nL). Then the two phases m xture were
stirred for 10 minutes and the |layers were separated. The organi ¢ phase was
washed with water (100 nL) and then concentrated in vacuo up ggJﬁpzmﬁ.
AcCEt (100 mL) was added to the organi c phase, which was then 35
concent r atwoloi/essssacua a second tinme up to 40 nL. The sSqlcyigpediiyis furt her
diluted with AcOEt (60 nL) and 5-6M4hydrochloric acid in isopropanol (3 nL)
was added. After 5 mnutes the clear solution was seeded. Precipitation
occurred in a few mnutes and after further 20 m nutes stirring, n-heptane
(100 nm.) was added in 10-15 minutes. The obtained mxture was stirred 2
hour s at HBIE, Gahunns Sypelgosila’sBZ Rlsp 25qm ¢ drbaen x s Hebilewphats dEACnOhept ane 40 1/1
(60 M) mamd/CH:CYdram60vddo d0:2a in40anf then NIGOKO U@ sumiolCIGHCIel Gt Hdort §0t | e conpound
(8. 08 Q) mag flax=0\8HI/@inS42L Blnm; Yetén@dn thedVwBmithteb.f r act i on data are reported in
table 1 Table I 1 0 JUL 2006 WD 031066635 45 PCT/ EP0O3/ 01308 The X-ray

podwer diffrqchion pattern of the product of the Exanple 1la in terms of d
spaC|ng f ol | ows Angl e( T’;%.“d vaIu-,A 3 4 5 87492 6, 8712, 85613
9 8678 9 ‘ DOE o ) 4 P > 5 v 71 1N ~-DY AL

17, 3235,

22,3823, 8

10 A solution of example 9b (8 mg) in dry Et20 (1 mL) was treated with hydrochloric acid (1M
in Et20 — 14 pl) at 0°C under a Nitrogen atmosphere. The resulting mixture was stirred at
0°C for 20 minutes, then the mixture was concentrated in vacuo. The precipitate was washed
with pentane (2 mL) to give the title compound as a white solid (7.6 mg).

NMR (de-DMSO): & (ppm) 10.22 (bs, 1H); 7.99 (s, 1H); 7.67 (s, 2H); 7.22 (dd, 1H); 6.94 (dd,

15 1H); 6.81 (t, 1H); 5.31 (q, 1H); 4.2 (dd, 11); 4.0-3.86 (bm, 2H); 3.6-3.4 (m, 2H); 3.1-2.7 (m,
4H); 2.73 (s, 3H); 2.4-2.0 (m, SH); 2.35 (s, 3H); 1.94 (m, 1H); 1.74 (q, 1H); 1.57 (d, 3H);
1.46 (d, 3H).

MS (ES/4) m/z=629 [M+H-HCI]'.
HPLC: Column Supelcosil ABZ Plus 25cm x 4.6mm x 5y, mobile phase NH;QAc 10

20  mmol/CH3;CN from 60:40 to 10:90 in 5 min. then NH;OAc 10 mmol/CH;CN from 10:90 for
10 min.; flux=0.8 mL/min; A=220 nm, retention time 8.86 minutes.

Column X-Terra 4.6 x 100mm, RP18 3.5um; mobile phase: eluant A: NHHCO;
5mM (pH=8)/CH;CN 90/10 - elwvant B: NH;HCO; SmM (pH=8)/ CH3;CN 10/90 -
Gradient: from 50% B to 100% B in 7.5min; 100% B for 0.5min then 50% B for

25 3min.; column temp.: 40°C; flow= ImL/min; A= 210 nm; retention time 4.15 minutes.
Example 11a
2-(R)=(4-Fluoro-2-methyl-
2-yD-piperidine-1-carboxylic __acid __[1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-
methvlamide hydrochloride as anhydrous crysialline form

30
A 2% sodium hydroxide solution (100 mL) was added to a suspension of example 11e(10 g)
in AcOEt (150 mL). Then the two phases mixture were stirred for 10 minutes and the layers
were separated. The organic phase was washed with water (100 mL) and then concentrated in
vacuo up to 40 mL. AcOEt (100 mL) was added to the organic phase, which was then
35  concentrated in vacuo a second time up to 40 mL. The solution was further diluted with
AcOEt (60 mL) and 5-6N hydrochloric acid in isopropanol (3 mL) was added. After 5
minutes the clear solution was seeded. Precipitation occurred in a few minutes and after
further 20 minutes stirring, n-heptane (100 mL) was added in 10-15 minutes. The obtained
mixture was stirred 2 hours at 20°C.The solid was then filtered, washed with AOEt/n-heptane
40  1/1 (60 mL) and dried in vacuo at 40°C for 16 hours to give the title compound {(8.08 g) as a
white solid.
X ray podwer diffraction data are reported in table 1
Table 1



28, 8463, 0925 29, 3723, 03835 33,92, 64214 Exanmple ilb

2-(R) - (4-Fl uoro-2-net hyl - phenyl ) -4-(S)-((8aS) - 6- oxo- hexahydr?n%[rzﬁﬂﬁo f
1,2-al -pyrazin- 5 2-vl)-piperidine-I-carboxylic acid f

1-(R) - (3,5-bis-trifuoronet hyl - phenyl)-ethyll- nethylam de hydrochl ori de as
di hydrate crystalline form To a 265 ng of exanple 1la , 3 m of water was
added. Theveosedisi on was stirred overnight at 25C andcriressoemat ri f uged for
5 mn at 10000 rpm The solid was fi4ptered using a 10 centrifugal filter
device (MIlipore Utrafree-MC 0.45m to obtain the title conpound 250ng) X
ray podwer diffraction data are reported in table 2 Table 2 The X-ray
podwer diffraction pattern of the product of the Exanple |IIb in terms of d
spaci ng TI%@P&%WGF@WW@W%}@‘t@pmﬁw@G@Eﬁh@mla3la|mtﬁrmﬁaféug(wg 1 0 JUL 2006
WO 03/ 06668%5!1ld6s PCT/ EP03/ 01308 3. 23327, 30972 6, 35313, 90157 12, 147, 28437

12, 6476, D93X%1e13,18826, 6605 18vH&(H5347 |15, 485, 71928 16, 3245, 42557
16, 7795, 27951 17, 8254, 97188 19, 0224, 66158 19, 4144, 5685 19, 9014, 45772
21, 3394, 60521, 91 45722,213.99923 23, 1613, 83714 23,5213, 77915

6,87 12,85613

9,867 8,95664

12,877 6,86899

14,274 6,19974

15,4 5,74895

16,732 . 5,29424

17,323 5,11486

17,966 493311

18,521 4,78656

19,557 4,53525

22,12 4,01529

22,382 3,96884

24,311 3,65818

27,117 3,28566

27,836 3,20239

28,374 3,14292

28,846 3,0925

29,372 3,03835

33,9 2,64214

Example 11b
2-(R}-(4-Fluoro-2-methyl-phenyl)-4-(S)-((8aS)-6-oxo-hexahvdro-pyrrelol1.2-al-pyrazin-

5 2-vl)-piperidine-1-carboxylic acid [1-(R)-(3.5-bis-trifluoromethyl-phenyl}-ethyll-
methylamide hydrochloride as dihydrate crystalline form

To a 265 mg of example 11a, 3 ml of water was added. The suspension was stirred overnight

at 25°C and then centrifuged for 5 min at 10000 rpm. The solid was filtered using a
10 centrifugal filter device (Millipore Ulirafree-MC 0.45um) to obtain the title compound (

250mg)

X ray podwer diffraction data are reported in table 2

Table 2

The X-ray podwer diffraction pattern of the product of the Example 11b in terms of d spacing

15 isas follows

Table 2
Angle(°2-Theta) d value(A)




24,1793, 67782 25,4173,50136 263, 42415 26, 6683, 33994 28, 0523, 17821
28, 5533, 1236 29, 5513, 0203 31, 2972, 85568 32, 82, 72816 34, 1482, 62353 Exanpl e

Il e 2-(R)-(4-Fluoro-2-nethyl -
2- vf - pi peridine-1-carboxylic acid
f1-(R-(3.S-bis-triffuoronethyl -

1.2-al-p

A
(10.4 nL

the slurry did not change as
salt was forned. The m xture was kept under stirring for

yrazin-

) was

phenV|) 4-(S) - ((8aS) 6- 0X0- hexahyd ro-

%rrol of

10JuL

phenvi)-ethvll- 5 nethylam de nal eate Met hod
| nt er reYPAYE4E (25 g) was suspended in acetonitri| @OTEFFO/GBIS,
qui ckly added in ordéf to obtain the free base:
a new 10 precipitate of TEA-acetyl mandel ate

then TEA
t he aspect of

15-20 m nut es.

Meanwhi | pimternediate ga (25 g -was dissol ved in acetonitrile (125 nL) and
t he so- optad nei‘uéq“' R ngs @mo to the slurry. Then (SOdI um)
triacet ong/bnr ohddride (15 gﬁ,\ﬂ&l& added all at once and the mixture was kept
under stjrringl2gdnditidns for7.22%hours.| 1 0 JUL 2006 WD 03/ 066635 47
PCT/ EPO3f 013082 e whi tle preciprtsate was filtered off and the nother |iquors
wer e evaporat qg2§20 100 Ini. Aggg%rs (250 i) was added to the so-obtained
m xt ur e grd L[Ii3j$ESUITr'Ig 5U|6¥5 T Was shed w th aqueous 4% sodi um
hydr ogentearberdte—seldt+on—{ 125-+) and then with 5% sodium chloride
sol ution[ (125 ¥4 The Jor namfr?l?%hpr drli ed and evaporated to 100 nL. 5
| sopropy| al cakg?4 (150 |m L wei2aiided and the ni xture was evaporated again to
100 nmL. [This jgperatior was repegted. The final volume of the m xture was
ad'ustedtoz addifn T r7Sopro | al cohol (100 nmL). A solution of
mall eic gygi—ELgFI T rguprg{; IOI %0 m) vvas(dropper inca. 10
m nut es. e Was—seedel gci pitation occurred in few m nutes.
The sl urfry wad94t4 rred L_hour 4585 20C add i soct ane (250 nlL) was added in 10
10 m nutles. Thegomesul tilng suspsmgi on wds stirred at roomtenperature for 22
hours. The sobhjghe was fthereglﬁgfm%ed wi th isopropanol/isoctane 1/1 (150
m.) and [dTi e0211 15vacuo ar 4UL4 I8 Mours giving the title conpound
(13. 750) as—athrte——sot :‘v"eL Internediate 16 (1 g) was suspended
in aceto ; 5 m.) was
23,161 3,83714
23,521 3,77915
24,179 3,67782
25,417 3,50136
26 3,42415
26,668 3,33994
28,052 3,17821
28,553 3,1236
29,551 31,0203
31,297 2,85568
32,8 2,72816
34,148 2,62353
Example 11c
-(4-Fluorg-2-methyl-phenyl)-4-(8)-((8aS)-6-0xo0-hexahydro-pyrrololl.2-a]-pyrazin-
2-yl)-piperidine-1-carboxylic acid [1-(R)~(3,5-bis-triflugromethyl-phenyl)-ethyl]-
5  methylamide maleate
Method A:
Intermediate 16 (25 g) was suspended in acetonitrile (300 mL), then TEA (10.4 mL) was
quickly added in order to obtain the free base: the aspect of the slurry did not change as a new
10 precipitate of TEA-acetylmandelate salt was formed. The mixture was kept under stirring for

15-20 minutes. Meanwhile intermediate 4a (25 g) was dissolved in acetonitrile (125 mL) and
the so-obtained solution was quickly added to the slurry. Then Sodium triacetoxyborohydride
(15 g) was added all at once and the mixture was kept under stirring conditions for 22 hours.



qui ckly added in order to obtain the free base: the aspect of the slurry did
not change as a new precipitate of TEA-acetyl mandel ate salt was forned.
After 30 minutes of stirring, the mxture was treated with sodi um

tri acet oxyborohydride (0.6 g) plus formic acid (0.224 niL). MhOWbL 12606
internediate 4a (1 g) was dissolved in acetonitrile (6 nL) and the

s0- obt ai neWO0 0¥0666%5| uti on was qui ckly added to the sl urrpcrardséiaes resul ting
m xture was kept under stirring comditions for 18 hours. The slurry was
evaporated to small volunme. AcOEt (10 nL) was added to the so-obtained

m xture and the resulting solution was washed with aqueous 4% sodi um

hydr ogen _car bonate (2 x L nd then with 5% sodi um or| e solution (5
m). The® wg%ﬁﬁr&mﬂi &2 @ge%?f? &y BnBotR ApBFatEY eYRgoTEe, ﬂﬁoam 25

| sopr opyIACQEH%ﬁ’dPL)(V{E@aCWE‘)t°ﬂ§§°'a@%i@d e Ndéher?f%élﬁlm@lmswmﬂ'@? ated again to
dr yness. withequepasdh tspdigm hiphogemasbonan cdutagd? i, 12direldodnd giekni withi £6pr opyl al cohol
(8 nl) anetiinf edéreld solifkp- (A25 ML). Wht ldrganis i ditdried aif§ evatrddCtodiod Gl 0. 232 g) in

i sopr @py lisopromy? Bi8bhol @507h) waﬁdaéaramﬁﬂe ﬁ]x&kﬁ% etaPSratedTitin 6 BOOWRAS TRIEeded and

g(r)gc'aﬁht 3 érﬁ‘a? g%%% a't:'eq ’()’l'lg% x‘%‘MrdI'o? I%%ﬁ Hsrtédyto%inﬁtddﬁ&ggt ésho%e at
resul ti n6 r%‘ff %°ﬁ'§’ ﬁ@fﬁg’ #\Q@P%’a ?%%’fﬁ%%ﬁg‘@ﬂsﬂ’rﬁ?y alf;%‘lpmi hours. The
solid wad Pet P@ﬁ - amietes Th ‘Pﬁ‘“f"s‘ﬁﬁﬁ‘?ﬁ fl pregipiatigheccyref it 5 i) and

dri ed i nfapamigatesTheith@ryfwas stirg:d i dygvrat 1°G iapdyisachioe €25@ mé) wesodprdumdl (0. 639 g) as a
whi t €0solniirthtes. FIFk @:sulGod susprnsion Tveds rstrred . abroxm 1diperatureRiBl & BwubsniTheold | € phase:

el uant  AwaNiitRIEBd waidd wibHsdPopsaolAsddtaR01/1Q 56 me) aha ke v &GO SV

(PFE8) OB A8 80ng 1:25ef OWRQYS L0 100% B Tn 7.5 mnut es: 100%

for 0.5 mnutes or m nut es colurmterrp 40C, flovv:IrrL/mn
1=210 anretentlon times 4. 15 m nut es, >99°/a|a "H-NVR (d6-DVBO): S (ppm
7.98 s-—-‘-"ill%d-—7 68 (bs, 2H); 21 (dd, 1H); 93 (dd, 1H); 6.81 (dt, 1H);
6.09 ! % Igqeqpediate Bq(l(giwam)lspemledw soqienitrile 12 mb), %ﬂ(frﬁ‘\ QM) m3) Pas (bin, 1H);
3. 46 (m quidklylddded3In d8er (tdoobtnin thé-free babe:36k afiortrof the Mdrry did OB cfabge asibhw 2. 79 (t, 1H);
2. 73 (s, prkipitatedf TBA LBty ImantiéBite saftQvadfofihbd (AR 30kiihutes f SbridgSthe M) 2. 23 (m 2H);

2. 12 (1 Nyadidhted %tps‘ladﬂxﬁ%acétﬁg%ﬂomh}d [((béj plodfdhmic J"“@? ﬁ&im 1 L 644( (j:l_ 01|J_|) Ui_

1.56 (in e aceﬁ% e -obia
2006 2\4\?485?:&%%% 2‘“%5? dIE:T%dO tﬁ aﬂd g‘ EX r;fg;g%asé( SN

2- (R)

§F% pyrrol of
pyiedisipgs.forp L4 b °)”S et "i"éh"ﬁé e‘fp?f%{?dotﬁi lf yolume; &COEt (16 mL.y was
1- ( R) ( sddsd fsi the fOrqbramé PR B ey reaiie seluttop| was waghed ith ggugers(4¥2a) 5 and
( R) ( 4 sd=iudtrydro2enrmatbbnate-(p R € lf)-ard &) with( BaiinG- cblogde@iugibo/rod-)pyrrol o f
, 2- al - pYrhectganic 1a3erwha} difidd AR dvaPorked fo-aGaitbxyl | ¢ aci d
1-( B)s ( Boprof Rednbil (10 MOY PABELRY hadtheRMuwe+Bl Bibbbrated BehiIfo el Tl 2b) 10 Met hod
A resulting foam was, once again, dissolved in isopropyl alechol (8 mL) and treated drop-wise
with a solution of maleic acid (0.232 g) in isopropyl alcohol (2 mL). After 30 minutes the
mixture was seeded and precipitation occurred in a few minutes, The slurry was stirred 1 hour
at 20°C and then isoctans (10 mL) was added dropwise over 5-10 minuvtes. The resulting
30 suspension was stirred at room temperature for 19 hours. The solid was filtered and washed
with isopropanol/isoctane 1/1 (5 mL) and dried in vacuo at 40°C for 18 hours giving the title

1,
I
2-
1
f

compound (0.639 g) as a white solid.

HPLC: Column X-Terra 4.6 x 160mm, RP18 3.5pm; mobile phase: eluant A: NH,HCO;

5mM (pH=8)/CH,CN 90/10 - eluant B: NHLHCO; SmM (pH=8)/CH,CN 10/90 - Gradient:
35 from 50% B to 100% B in 7.5 minutes; 100% B for 0.5 minutes then 50% B for 3 minutes;

column temp. 40°C; flow= ImL/min; A= 210 nm,; retention times 4.15 minutes, >99%a/a.

'H-NMR (dg-DMSO): & (ppm) 7.98 (bs, 1H); 7.68 (bs, 2H); 7.21 (dd, 1H); 6.93 (dd, 1H);

6.81 (dt, 1H); 6.09 (s, 2H); 5.31 (q, 1H); 4.19 (dd, 1H); 3.93 (m, 1H); 3.74 (bm, 1H); 3.46 (m,

1H); 3.45 (bm, 1H); 3.30 (bm, 2H); 2.93 (bt, 1H); 2.79 (1, 1H); 2.73 (s, 3H); 2.73 (bm, 1H);
40 2.60 (bm, 1H); 2.35 (s, 3H); 2.23 (m, 2H); 2.12 (m, 1H); 2.04 (bd, 1H); 1.98 (bd, 1H); 1.84

(m, 1H); 1.64 (g, 1H); 1.56 (m, 1H); 1.46 (d, 3H).

MS (ES/4): m/z= 629 [MH-HOOCCHCHCOOH]"



Internediate 13b (220 ng) was added to a solution of intermedi ate 4a (504
nmg) in anhydrous acetonitrile (10 nL) under a N trogen at m)spﬁuj{u 2[mél'he
solution was stirred at r.t. for 15 mnutes, then sodium

triacet oxyborohydride (422 ng) was added. The m xture was stirred at 23C
for 18 hours. The solution was diluted with a 5% sodi um hydrogen car bonat e
sol ution MOPBAES and extracted with AcOEt (3 x 30 nlLPCTERES/UHbI ned
organic extracts were dried and corfentrated in vacua to a residue which
was purified by flash chromat ography (AcCEtIMeOH 9:1) to give three

fractions: 1. exanple 12a (125 ng) as a white solid. 2. mxture of exanple
12a and ]lg b 9 ng) 20 3. exanple 12b (280 ng) as a white solid. Method
I nter 4a (10.45 g) and SOdI umtriacet oxyborohydr| de (6.32 g) were

added t 0 ZaRa-td-Fluored-meshybphengh-4eR)-¢32R)- ¢ Dko-Hezalydrogpyriolp[halopirasins acetonitrile
(200 i) ampgiperfidiiitcaf@evicat rm@he[g@);(slms-mmmaﬁthmesiu-éthﬂg at 23C for 14

hour s. Theﬂ?ql u5| ﬁg ;vvas diluted wth water (50 nL) 25 and wth a saturated

sol ution drogen carbonate (30 nlL) and extracted with AcOEt (3 x
100 rrLS) EEFﬁe conbi ned orlganl C extraﬁts were dried and concentrated in vacuo
to AR -4 O IE ok A A4S B P calhw e ari ] XZiA

50: 50: 8) 2 i 1 flic o.C t dck (Rt 3 iflaore lemilljetheylld 2a and 12b (1
g) (ratlonéga_arﬂﬁbﬂig 25) 30 2. mxture 12a and 12b (2 65 g) (ratio

12a: 12b 50 50) 3. exanple 12b (2.13 g) - (ratio 12a:12b=16:84) 4. exanple
12b( Atio 12a: 12b694) 5. mxture of 12a and 12b(0.5 g) (ratio

12a 1 1. rati 1 2b= 9 35 Exampl e 12a:
b%héf‘iﬁ gty d 2 w@n?%g i G5 By ol
Supel cosﬁFet%BZ]eFﬂqJ@L)Z!’J@Fﬁ %(NH“’%‘WH"'F‘R"S e“"rrE’Eﬁ q"}é‘t‘?ih‘é(%se‘mmf“ﬁéﬂ(é @015 mol / CH3CN
from 60: 40nutes, they sodu hiagtoryherohydyidn (AR mEYes 3iedTbe MBRBONESSOTEIGL f or 10 40
mn.; fl 2306815 olusd The solition 2@ ditung with ta St sbdivm hydageDcadoare milities. Exanpl e 12b:
T.l1.c15 A %Lj%%a&eﬂwlthatco@t(zxmnm) Tl coi0R& Hehid 3466 G dd& LT/ EPO3/ 01308
MS (ES/ +)co£&r¥uafé39m[%w to 'dpk&duec%hww@gﬁiffe@%y 1Rz cﬂ&}éo%a?ﬁ)m X 4.6mm x 5p;

%bﬁLPW@ E)o ve%eoef{ 1os fromo0:40 to 10:90 In m n. then NH4OAc
example 12a (12 as a white solid.

2. mixture of example 12a and 12b (950 mg)
20 3. example 12b (280 mg) as a white solid.
Method B;
Intermediate 4a (10.45 g) and sodium triacetoxyborohydride (6.32 g) were added to a solution
of intermediate 13b (4,35 g) in anhydrous acetonitrile (200 mL) under a Nitrogen atmosphere.
The mixture was stirred at 23°C for 14 hours. The solution was diluted with water (50 mL)
25  and with a saturated solution of sodium hydrogen carbonate (30 mL) and extracted with
AcOEt (3 x 100 mL). The combined organic extracts were dried and concentrated in vacuo to
a residue which was purified by flash chromatography (CH/AcOEtYMeOH 50:50:8) to give
these fractions as white foams:
1. mixture 12a and 12b (1 g) (ratio 12a:12b=75:25)
30 2. mixture 12a and 12b (2.65 g) (ratio 12a:12b=50:50)
3. example 12b (2.13 g) - (ratio 12a:12b=16:84)
4. example 12b (1.4 g) (ratio 12a:12b=6:94)
5. mixture of 12a and 12b (0.5 ) (ratio 12a:12b=30:70)
6. example 12a (1.6 g} (ratio 12a:12b=55:5)
35  Example 12a:
T.lc.:AcOEt/MeOH 9:1, Rf=0.24,
MS (ES/H) m/z=629 [M+H]".
HPLC: Column Supelcosil ABZ Plus 25c¢m x 4.6mm x 5u; mobile phase NH,;OAc 10
mmol/CH,;CN from 60:40 to 10:90 in 5 min. then NH;QA¢ 10 mmol/CH;CN 10:90 for 10
40  min.; flux=0.8 mL/min.; A 220 nm; retention time 9.28 minutes.
Example 12b:
T.lec.:AcOEtMeQH 9:1, Ri=0).2,




mn.; flux=0.8 nL/mn; X=220 nm retention tine 8.86 mnutes. 5 Exanple 13
2- (R) (4- Fl uor o- 2- net hyI phenyl )-4- (R - ((8aR) - 6- oxo- hexahydro-pyrraol o f
1.2-a] pyrazin-2-yi)-piperidine-|-carboxylic acid 10 JUL 2006
fl-(R-(3.5-bis-trifluoromethvl-phenyl)- ethyll-nmethylam de hydrochl oride 10

A solution of exanple 12a (125 ng) in dry Et20 (3 nL) was treated with
hydr ochl orY@ %3(e46¢fS (1M in Et20 - 201 .iL) at OC under PCWEPPHYENS at nosphere.
The resulting m xture was stirred # oC for 15 m nutes, then the m xture
was concentrated in vacuo. The precipitate was trlturated twice with
EtZO’pentane 2:1 (2 m) to give the title conmpound as a white solid 15 (115
l‘fsd@f%@m 4 pm 10 9-10.6 (bm 1H); 7. 99 (s, IH) 7.76 (s, 2H);
7 36 (dt 92 (dt 1H) 05 (qgq, 1H);
3.98 (m B C%‘“’B“rs Hﬁw%#@ §‘“5§ Pt 4o 5“3’“&%‘? Phasel "g ‘é’ (m 211): 2.9
(m 21- 1)nm011013@1\1(%0m hddyto 19:90m Y min. @ﬂ)NH@AAJQmFO(/%ﬁ :900for7) (m I H): 1. 56
(m | H); min.SBo0B mBiln; A-200 M3 rétérSomfimad.86m6A%s]| MitH- HCl | ' . Exanpl e 14
2- (R)5(4 FI uor o- 2- net hyl - phenyl ) - 4- (S) - ((8aR) - 6- 0xo0- hexahydro- pyrrol of

1, p)gg,ﬁ; ;913 2-vl)-pi perl di ne- 1-car boxyl ic acid

fl (R) ( - tzr],_l am de hydrochl ori de
A sol uti 01 strated W th

hydr ochl &F¢—4a¢ y¥en at nosphere.

The resu&%ﬂ#@ﬂ%ﬂ&éﬂ&&%"—@ﬁlrred at OCfor 15 mnutes, then the mxture

was dBncentrated in vacuo. The precipitate 30 was triturated twice with
Et 20’ pentanietidd: of eaiplell}a (126 mg)e dy A @ il wenrspediwih Bsirahlotiv 4cd sol i d (245
NVR(1fv 6 E860) 201 ?Lﬁ R vhder @Nikdden athdshhere. ThO Restlfing Afdure Was64 (s, 2H);
:7))' ég Ecrir;[ snznjc&%p()"C@orgl(S nqgutes tilél‘lla’le m zpngsdctonceﬂhlEQed 1751»0%50 (Iﬂl_Qe pr;thqtédleg E?nd ZiH)l)
2. 75 %t iy ‘“’”5“’8@”(% %em? 31 (“L) ‘%" h"nge—%@%&é%s W‘}“l%—n“” (m 35
1 @giﬁlj Hg @ 3 (d, 3H). 13) +2 m z- 629[M+H-HCI]
Exanpl e {de-DMSO): S(ppm) 109 10.6 (bm, 1}1),799 (s, 1H); 7.76 (s, 2H); 7.36 (dt, 1H); 7.0
2- (1 8) - (4B WDr62 2dtnidh:HyA5 (p &Ml 0p (a1 1R} 9§ (8 AB) 3.67 (mx @Hh &% A dHh- pyrrol of | . 2- al
- pyrazi n3.490m218}; 3.2 b, 0el); 20 e 283; ¢a8 oxy)l 2.22 (GHY 2.4-2.1 (m, 6H); 1.73 (m,
f1-(S)-(a@,§g @s i1 1 bax@rsepyet hvl - phenyl ) -ethvl | - methvl am de (15a) and 1 O
JUL 3006, M:03/,06653R.:3ucy

Example 14
~(4-Fluoro-2-methyl-

2-vI)-piperidine~1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-phenyl}-ethyl]-
25 methylamide hydrochloride

A solution of example 12b (280 mg) in dry Et20 (5 mL) was treated with hydrochloric acid

(IM in Et20 — 473 pL) at 0°C under a Nitrogen atmosphere. The resulting mixture was

stirred at 0°C for 15 minutes, then the mixture was concentrated in vacuo. The precipitate
30  was triturated twice with Et20/pentane 2:1 (2 mL) to give the title compound as a white solid

(245 mg).

NMR (ds-DMSO): 8 (ppm) 11.05 (bs, 1H); 7.95 (s, 1H); 7.64 (s, 2H); 7.19 (dt, 1H); 6.9 (dd,

1H); 6.78 (dt, 1H); 5.28 (q, 1H); 4.16 (dd, 1H); 3.53 (m, 2H); 3.41 (m, 2H); 3.17 (t, 1H); 2.94

(m, 2H); 2.96-2.8 (m, 2H); 2.75 (t, 1H); 2.69 (s, 3H); 2.31 (s, 3H); 2.3-2.0 (m, 1H); 1.9 {m,
35 1H); L.75(q, IH); 1.5 (m, 1H}); 1.43 (d, 3H).

MS (ES/+) m/z=629 [M+H-HCI)".

Example 15

40
methylamide (13a)

and



PCT/ EPO3/ 01308

2-(R) - (4-Fl uoro-2-net hyl - phenyl )-4-(S)-((8aS)-6- oxo- hexahydr o- pyrr ol of

1, 2-al -pyrazin- 2-yll-piperidine-I|-carboxylic acid uL 2006
(1-(S)-(3,5-bis-trifluoronethyl-phenyl)-ethyll- methylam de (1ubT|
Internediate 13a (250 ng) was added to a solution of internediate 5b (449
mg) in anhydopussssacetonitrile (9 nL) under a Nitrogen @i@mshiesise. The
solution was stirred at r.t. for 1 hour, then sodiumtriacetoxyborohydride
(282 nmg) was added. The m xture was stirred at 23C for 16 hours. The
solution was diluted with a 5% sodi um hydrogen carbonate solution (10 ni)
and extracted vmth AcCEt (3 X 30 rrL) The conbl ned organi c extracts were
washed w24k i), 3ihyg pdl 2-pl-mvaio to a residue
whi ch Was-ymémeﬁdlﬂdl-biﬂyﬂéh 2687 0 ia ri m&ﬁtﬁ fdyBethyilt O give three

fracti ongmhihmmgg_%]le 15a (181 ng) as a white solid. 2. mxture of exanple
15a and exanpl e 15b (218 ny) as a V\/m te soI | d 15 Exanpl e

15a: Exanpl e
1sb: 1. I“ efmeé&%%’? 'ﬁ%@@%waﬁ ad‘%)“’é&ﬁ”% °%5fﬁg"te§§f/6te 1 45 ( mnle)
1.47 (d, aostfgjnle @ s} u(lq!ﬁ' yftﬂogenlatnmpl{em Thfmlutmy o 1S st(qﬁ:l at rlt koug, (m 1H); 1.95
(m 1H) ; then PBimGarmiacdipfyborchydride (282 npHjvas agde@ SThe mixtd s, st@emﬁ?él for3H); 2. 65 ( in,
1H); 2. 776 Kduss, THeHpntich. v dihited, withkd) 524 50diBrh hfydroged birbonade 4dutioh (10 ) ; 3. 41 (in,
I H) ;3. 46nd(Slacted Rith Ac:aEt7(4L {18 m@"h‘he ‘fom&ged(cﬂgmlc Thbacts vertSwdshbd whtd) ; 6. 74 (in,
]r‘;iH)Z ’_ég'98 w fé mt ried amd $odeSutratt i vabuoQ a(Eitue whith wad plg'ﬁieé By mdd) - 25 M5 (ES/+)

W
2-(R)-(4hlf‘fuo a(KE %Hnszﬂtcl Veéfmf%ﬁact(o(%aS) 6- oxo- hexahydr o- pyrrol o f
|,2-al-p F%PE?PFFISE(WH“ béfP‘Fed‘P -1-carboxylic acid
f1- (S) - ( B mExtiye e xpple peskisb Pimgpheny| ) - et hyl | - 30 net hyl ani de (15b) A
sol ut i on3.cfampled¥p(2a8 bBlrs ¢ 2hBsolid in dry Et20 (1 nmL) was treated with
hydr @shl Bfanfpleashd (1M in Et20 - 380 pL) at OC under a Nitrogen atnosphere.
The resutgémomgoggg\m4sstl rred at OC for 1 hour, then the m xture was

concentrﬁﬁg 1L) /y_%géj he precipitate was 35 tri tur ated twice with pent ane
to give eco nd as a white solid (195 ng). NVWR (d6-DMSO): 8 (ppm
10. 60 (s ’“‘“1 7.94 S 111); 7,54 (s,2H); 7.22 (dd, 1H); 6.93 (dd, 11-1);:

6.80 (tdl ﬁyﬁté%?%{% -Pﬁ)‘*; 4.20 (bd, 1H): 3.98 (bd, 1H): 3.92 (m 1H):
3. 602 m NMR)(ADMSQI65 (parn) 149, D05 B4T 6 FHFYES (@ 14D 176 Cob G0 135 8 (bt, I H): 2. 96
(m  1H) : 1E; 8BS ilH); 1 25)m, 1B):230 (18, LH).2Hp (m2LE0; 425 (m3H);, 2.2 G3HyR651H) : 2. 2- 2. 35
(in, 2H) ¢m, 204971 (08 15); BBO (v 15 261 (3, 3H)H)40 (R, 1ED; (41m, fEH) 3.46 48 185,95 (dd, 1H);
1. 64 (dd; 744H) 3mla. PFad 1Ry, 535, 16; &% dndin3dBs (X BIPIS8 (s12): 7.20 (dd,
1H); 7.93 (s, 2H).
25  MS (ESH) m/z=629 [M+HT".

Example 16

2-(R)-(4-Fluoro-2-methyl-phenyl}-4-(S)-((8aS)-6-0x0-hexahydro-pyrrolo[1.2-g]-pyrazin-

2-yh-piperidine-1-carboxylic acid [1-(8)-(3.5-bis-triflugromethvl-phenyl)-ethvyl]-
30  methylamide (15h)

A solution of example 15b (218 mg) in dry Et20 (1 mL) was treated with hydrochloric acid
(IM in Et20 — 380 pL) at 0°C under a Nitrogen atmosphere. The resulting mixture was
stirred at 0°C for 1 hour, then the mixture was concentrated in vacue. The precipitate was
35  triturated twice with pentane to give the title compound as a white solid (195 mg).
NMR (ds-DMSO): 8§ (ppm) 10.60 (sb, 1H); 7.94 (s, 1H); 7,54 (s,2H); 7.22 (dd, 1H); 6.93 (dd,
1H); 6.80 (td, 1H); 5.33 (g, 1H); 4.20 (bd, 1H); 3.98 (bd, 1H); 3.92 (m, 1H); 3.60 (m, 1H);
3.46 (m, 1H); 3,53 (m, 1H); 3.43 (m, 1H); 3.14 (bt, 1H); 2.96 (m, 1H); 2.86 (m, 1H); 2.85 (s,
3H); 2.6 (s, 3H); 2.73 (m, 1H); 2.2-2.35 (m, 2H); 2.19 (m, 1H); 2.15 (m, 1H); 2.16 (m, 1H);
40  1.95(dd, 1H); 1.64 (dd, 1H); 1.58 {m, 1H); 1.50 (d, 3H).

Example 17



0 JUL 2006 WO 03/066635 51 PCT/ EPO3/ 01308

(R) - (4-Fl uoro-2-net hyl - pphenyl )-4-(R)-((8aR) - 6- oxo- hexahvdro-pvrrol o f
2-al -pyrazin- 2-vl)-piperidine-I-carboxylic acid
-(S)-(3,5-bis-trifluoromethvl-phenyl)-ethyll- methylanide (18VHH 5
(R) - (4-F) uor o- 2- net hyl - pbenyl ) - 4- (S) - ((SaR) - 6- oxo- hexahydr o- pvrrol of | . 2-al
- pvrazi n- ®Owpoe4sé3seri di ne-1-carboxylic acid PCT/EP03/01308
f1-(S)-(3,5-bis-trifluoronethvl -pherftl)-ethyll- nmethylam de (17b)
Internediate 13b (220 ing) was added to a solution of internediate 5b (500
ng) in anhydrous 10 acetonitrile (10 nmL) under a N trogen atnosphere. The
sol ution vvas stlrred at r. t for 3;) mnutes tjhen SOdI um

1
2-
1,
fl
2-

red at 23C

Hyethgdlen car bonat e

sol ution g(;@m@_e angh extract ed W th AcCEt (3 x 30 m_) The conbi ned organic
extracts jgre washed wth brine (10 m.), dried and concentrated in vacuo to
a residu (90) t/MeOH 8:2) to
gi ve ti&fi T ?ﬁ@é-_ S oW Eﬁ&hﬁg&é@i? . exanpl e
17b (243 % idine Lo £ orpmethyghegylalbd | 5 2 R 0. 21.
20 NWR ( 2 pn) 1. 50 (d, SFD 1.53 (m IH; 1.71 (in, 1H; 1.72
(in, 1H); 1.75 (m 11 1); 1.81 (m 1H); 1.88 (m 1H); 1.94 (in, 1H; 2.09
(m 1H); 1RerhOdifter1 3620, mg) wabad@ed to BddjutiorPofGdermédiate SbXF00;mg] infdbhydsous 3H) ; 2. 76 (i n,

g-H) %ﬁ%cgn%s;{; ii’d) anguer& { Mitro g,]a}mosﬁx;%;ﬂj% d&lutxé{ﬂ-ﬁgjs) stirréd it?r t(éi‘:_)g 30 |( s L H? 52 a4
In mifdre; u acet h 9(42 Y w d m1x as § g

td, 1 dd . 1H). 25
Exar o B I ﬂ%&w w@y LA g 535,

(d, 3H); Gmplydsyracisd with AeQl (G %30l Theppmbined preggic 2*’3@7*8 PREREhedy 2 78 (s,
3H); 2.9 withgrine|(}f) mLBdwd(aari comtrate@ rrvmuagoemlﬁue viligh-wag purifiediey flastH) : 5. 27 (q,
1H) ; B. 72hrofistographiAcOBtB4OK &) to givh twoFradibns?. 19 (dd, |H); 7.5 (s, 2H); 7.89
s, |H). 138amfle F2Aq190Ine:) 458 white solid.

(R)- (%%&tﬁﬁz@n% BRIy by RARRYY - 4- (S) - ((8aR) - 6- oxo- hexahydr o-pvrrol o
, 2-al yII-plperldlne 1-carboxylic acid

1

1-(9S)- (% tth phenyl )-ethyll- nethylam de A solution of

xanmpl e ‘} Vg g nL) was treated W|th hydrochlorlc acid
20 NMR (d-DMSO): 6(ppm)1 (d 3H) 1 3(m 1H); 1.71 (m, 1H); 1.72 (m, 1H); 1.75 (m,

1H); 1.81 (m, 1H); 1.88 (m, 1H); 1.94 (m, 1H); 2.09 {m, 1H); 2.19 (m, 2H); 2.26 (s, 3H); 2.64
(m, 1HD); 2.71 (s, 3H); 2.76 (m, 1H); 2.93 (m, 1H); 3.08 (m, 1H}; 3.15 (m, 1H); 3.27 (m, 1H);
3.53 (m, 1H); 3.74 (m, 2H); 3.88 (bm, 1H); 4.85 (dd, 1H); 5.27 (q, 1H); 6.84 (td, 1H); 6.94
{dd, 1H}; 7.30 (dd, 1H); 7.69 (s, 2ZH); 7.95 (s, 1H).

25 Example 17b:
T.lc.:AcOEtMeOH 8:2, Rf=0.13,
NMR (d-DMSO): § (ppm) 1.45 (d, 3H); 1.6-2.27 (bm, 10H); 2.3 (s, 3H); 2.61-2.97 (bm,
4H); 2.78 (s, 3H); 2.9 (bd, 1H); 3.4 (d, ZH); 3.7-3.9 (bm, 1H); 4.1 (dd, 1H); 5.27 (q, 1H); 6.72
{td, 1H); 6.84 (dd, 1H); 7.15-7.19 (dd, 1H); 7.5 (s, 2H); 7.89 (s, 1H).

(
2-
(
(
e

30
Example 18
2-(R)-{4-Flnoro-2-methyl-phenyl}-4-(S)-((8aR)}-6-oxo-hexahvdro-pyrrolel(1,2-al-pvrazin-
2-y]}-piperidine-1-carboxylic acid [1-(S)-(3,5-bis-trifluoromethyl-phenyl)-ethylj-
methylamide

35

A solution of example 17b (235 mg) in dry Et20 (4.2 mL) was treated with hydrochloric acid
(IM in Bt20 - 411 pL) at 0°C under a Nitrogen atmosphere. The resulting mixture was
stirred at 0°C for 15 minutes, then the mixture was concentrated in vacuo. The precipitate
was triturated three times with pentane to give the title compound as a white solid (243 mg).
40  NMR (d;-DMSO): & (ppm) 10.88 (bs, 1H); 7.94 (s, 1H); 7.54 (s, 1H); 7.23 (dd, 1H); 6.93 (dd,
1H); 6.79 (td, 1H); 5.33 (q, 1H); 4.21 (dd, 1H); 3.99 (bs, 1H); 3.97 (m, 1H); 3.55 (m, 1H);
3.54-2.7 (m, 1H); 3,57 (m, 1H); 3.44 (m, 1H); 3.18 (1, 1H); 2.95 (m, 1H); 2.84 (s, 3H); 2.7 {1,



(IMin Et20 - 411 L) at OC under a N trogen atnosphere. The resulting

m xture was stirred at OC for 15 mnutes, then the m xture was concentrated
in vacuo. The precipitate was triturated three tines with penfanggl Z85gi ve
the title conmpound as a white solid (243 ng). 40 NVR (d6-DVSO: 6 (ppm
10.88 (bs, iH; 7.94 (s, 111); 7.54 (s, IH; 7.23 (dd, 1H); 6.93 (dd, IH);
6.79 (td, Wﬂ)°3’0@6333 (g, 111) 4.21 (dd, 11-1); 3.99 (b<FCTEPWII3IB. 97 (i n,
1H); 3.55 (m 1H); 3.54-2.7 (m 1H)52357(|n 111); 3.44 (m 1H); 3.18 (t,
1H); 2.95 (in, 1H); 2.84 (s, 3H); 2.7 (t, 1 0 JUL 2006 WD 03/ 066635
PCT/EP03/01308 52 1H); 2.36 (s, 3H); 2.3 (m 1H); 2.17 (m 1H); 2.15 (q,

2 (R) (4 ‘r(?w&o#?g E*@%?ﬁ% 1‘*9#%&%%@’?&%@%@%3 %é%ﬁ&&? pif’r’éfé I1925al

-pyrazi n- " :8@i358r i di ne- 1- carboxylic acid
(3, 5-di chl oro-benzvl)-net hvl am de (19a) and
2 (R) (4-Ezlauolepi®- et hyl - phenyl ) - 4- (S) - ((8aS) - 6- oxo- hexahydr o-nvrr ol of

2-al 5 nwy. E-ItﬂFlugronl :)aet B¢ Eilyf '4-’?ﬁ$-h83%% W%kd aASvFrolol1.2-2]-pyrazin-
(3 5-di ch‘f‘@ nv ,Etm de. ”terljyﬁclfi ate 13a (40 ngy) was
added t o &Yl AR orocpe L2 ”#—(%?l% 8Fous acetonitrile

(5 n) urkdeR p g r.t. for 15
m nut es, ztggﬁgamlebmamngc%e&abam&}x%E,x!gﬁn{e" amie (m added. The m xture
was stirre ours € solution was uted with a saturated
sodlumhy 0 te | ution X and extra ted wwth AcOEt (3 x 50

85?%&%83?"0&@% ‘Easéicl%fl H’@tsglnvé‘r"g'“i‘g'z’?‘iiﬁteelcf ( ql?dnggb‘h?i’m?“ét ed in vacuo
to a res@ﬁ‘tﬁ@“%ﬁdé olasdes g Nigrpge atmipsiipra.sFhechlutioravegttiaphet rt( e @Bt / MeOH 8:2) to
gi ve two dinget thenwdiut trisstanypireydrdia ($020g)vp) added. Tox mixprewdStirrdd® ng). Exanpl e
19a: 20 TB3tC eor 26\06drs. /TNEQ‘HJtBn Zyas Bl . wifh.a saf\fatel B&lion) hydrageddafbdnbtbH] ' .  Exanpl e
19b:  T. lseRtion ﬁﬁﬁ §ed2mthﬂc®@t (?x 50 D, TleRbitibindl ofgmmé uladiide - 25 Exanpl e
20 2 {sR) “dida L:Jdbl:% H‘%‘i Do RNER w‘fﬁlcﬁ @F%@ﬁy ﬁ%ﬂ%ﬁbﬁﬁmﬁg ro-pvrrolo

i.oe |ne - car box

(3 5 di c%o@@l\% ﬂgttﬁvfr% "de hydrochl ori de 30 A solution of exanple 19a
(25 ng) ineXgmple i} &rrL) was treated with hydrochloric acid (1Min Et20 -
54 L) at ZOQE&mPieIé?b(éOM)trogen at nosphere. The resulting m xture was stirred
at OC f oExibplilfwit es, then the m xture was concentrated in vacuo. The
precip t atie. Ae0EyMeDHts, RE=@de. Wi t h Et 20Llpentane 1: 1 and then pentane to give
the titl ¢s¢$@IPPHALsAGMvAhi te solid

Example 19h:

T.le:AcOEtYMeOH 8:2, Rf=0.2.

MS (BSH) m/z=547 [M+H]".

25
Example 20

2-vD)-piperidine-1-carboxylic acid (3,5-dichloro-benzyl}-methylamide hydrochloride

30 A solution of example 19a (25 mg) in dry Et20 (I mL) was treated with hydrochloric acid
(1M in Et20 — 54 uL) at 0°C under a Nitrogen atmosphere. The resulting mixture was stirred
at 0°C for 15 minutes, then the mixture was concentrated in vacuo. The precipitate was
triturated with Et20/pentane 1:1 and then pentane to give the title compound as a white solid
(20 mg).

35 NMR (ds-DMSO): & (ppm) 10.95 (bs, 1H); 7.44 (s, 2H); 7.35 (m, 2H); 7.00 (s, 1H); 6.85 (m,
1H}; 5.2- 4.8 (m, 1H); 4.4-4.2 (dd, 2H); 4.05-3.5 (m, 10H); 3.2-1.5 (m, 8H); 2.7 (5, 3H); 2.27 °
(s, 3H).

MS (ES/A) mfz=547 [M+H-HCI]".

40  Example 21
2-(R)-(4-Fiuoro-2-methyl-phenyl)-4-(S)-((8aS)-6-oxo-hexahydro-pyrrolo[1,2-al-pyrazin-

1)-piperidine-1-carboxylic acid (3.5-dichloro-benzyl)-methylamide hydrochloride




(20 ng). 35 NWR (d6-DVSO): b (ppm 10.95 (bs, 1H); 7.44 (s, 2H); 7.35 (m
211); 7.00 (s, 1H); 6.85 (m 1H); 5.2- 4.8 (m 1H); 4.4-4.2 (dd, 2H;
4.05-3.5 (m 10H); 3.2-1.5 (m 8H); 2.7 (s, 313); 2.27 (s, 3H)1.[]lya(2{ﬁ§/+)
m z=547 [MtH-HClI]'. 40 Exanple 21

2- (R) - (4-Fl uor o- 2- rret hyl - phenyl) - 4- (S) - ((8aS) - 6- oxo- hexahvdr o-pyrrol of | . 2-al
-pvrazi n- ¥R1%%%6Ber i di ne- 1- car boxylic acid PCT/EP03/01308

(3, 5-di chl oro- benzyl ) - met hvl ani de hydrochloride 1 0 JUL 2006 WO 03/ 066635 53
PCT/ EPO3/ 01308 A solution of exanple 19b (40 ng) in dry Et20 (1 nlL) was
treated with hydrochloric acid (IMin Et20 - 871,.L) at OC under a Nitrogen

at nospher.e The esul.t 1 xt.ur,e stirre nutes, then
t he mpxt &5@] ° eéﬂ%pé%{dﬁg?gdg 'ﬁdVaéé\%f)(l %ﬁ%aée% %%0%5‘” |turat ed with
Et 20 pent & B2G - bl ‘ﬁ%ﬁﬁe%lﬁr@seelam@ﬁﬂbéf% g repilyi 'igém%r gtfigehs a white
solid 5@ foy)s migvRs,(Ha- p/BG ire Vay gopeeptrated, @S'aﬂ(ubsThelPFﬁﬂpltﬂteRﬂs(t 1H); 7.28
(dd, 1H) jtritGra®®wittdE20/bédkane 6:1 @i thefptpelytank bd) giveBhe8Ble E@ppoid)as a #hikGolidd, | H); 4. 19
(d 1H) (%.0dH. (d, 1H) 3.97 (m 2H); 3.6 (dd, 1H); 3.54 (m 1H); 3.51 (dd,

1 4Wd6-ﬂ>l@sm ﬁ%(bl-."ﬁ)ﬁ) 24 9(4!1&5“72%'(9& 113) 99 ( dﬁ 11843 2. 86 (dd,
|H), 2.3 H)’V\%) 2{91 39g( hg 7£FHﬁ?zu(mu\a
[ﬂ\/ﬁli | - gs(dg 46 (:}1 319(d 294 xl-g% 5, 3 547
2-(R) - (419 Uy 33 £5n§€)h9rlébméﬁg;|2)244dd(ﬁ}) %%%@R)%dehéwah%(dd» pyrrol of
1. 2- all- pvHaiehd1B)2L8dmpilPer i di ne-| - carboxylic acid
(3, 5- di chMsuES+perz3al IMaRHN.am de (22a) and 2-(R)-(4-Fluo

ro- 2-met hyl - phenyl ) - 4- (S) - ((8aR) - 6- oxo- hexahvd ro-pyrrolo f 1,2-al-pvrazin-
2-vl)-pi gerd -l -carboxylic acid (3,5-dichl oro-benzyf-nmethvl am de (22b)

I nt er med (40 ng was added to a sol utlon of internediate 14 (100 ny)
i n anhyd2dBs@-Floge-2me enplisd-(N((8p 9 grrolal dral-piwaria: The sol uti on

was Sstsirp nﬂmb—l-cﬁﬁb 1ibacid sm:muheﬁen jgea}g : ide!I (22 era acet oxybor ohydri de
(90 o) v, added, » TG, L Bsy § td. bithailorditerhifi o afpdiils. The soluti on

was di | uped W Lh g, sal e 0 ion (10 nm.) and
ext r act e et an c extracts were dried

and conc SAPSkat 3D (4088 s f“il.S“"da“’ Pé@?tm.@f iflimeiatdd (lﬁﬁ FEX it éRhYH9Ust | ash
chr onat ogeekepiie (1 mEDPdeve Dlifragemytmespheryd. ide saliion g s st rpHor1l5 exanpl e 22a
( 23 M§) mwutegXienpddun? RiscefodPorlydride @R angpives ad@e. ThE. nhigture AaOkired/®OH 8: 2, Rf
. 36. 23°C for 20 hours. The solution was diluted with a saturated sodium hydrogen carbonate
solution (10 mL) and extracted with AcOEt (3 x 50 mL). The combined organic extracts were
dried and concentrated in vacue to a residue which was purified by flash chromatography
(AcOEt/MeOH 8.2} to give two fractions:
25 1. example 22a (23 mg)
2, example 22b (43 mg).
Example 22a:
T.lc.;AcOEt/MeOH 8:2, RE=0.36.
MS (ESH) m/z=547 [M+H]".
30 Example 22b:
T.ic.:AcOEt/MeOH 8:2, Rf=0.2.
MS (ESH) m/z=547 [M+H]".

Example 23
35 ~(4-Fluoro-2-methyl-

pyrazin-2-vl)-piperidine-1-carboxylic acid (3.5-dichloro-benzyl)-methylamide
hydrochleride

A solution of example 22a (23 mg) in dry Et20 (2 mL) was treated with hydrochloric acid

40 (1M in Et20 — 46 pL) at 0°C under a Nitrogen atmosphere. The resulting mixture was stirred
at 0°C for 1 hour, then the mixture was concentrated in vacuo. The precipitate was triturated
with pentane to give the title compound as a white solid (25 mg).



M5 (ES/+) m z=547 [MH—l]' . 30 Exanple 22b: T.l.c.:AcOEt/MeCOH 8:2, R10.2. M5
ES/ +) ml z=547 [M+H]'. Exanple 23 35

(R) - (4-Fl uor o- 2- net hyI phenyl)-4-(R)-((8aR) - 6- oxo- hexahvdro-lrayjmolluﬁﬁf

2-al - pyrazin-2-vl)-piperidine-I-carboxylic acid

(3 5-di chl oro-benzyl ) - net hvl am de hydrochl ori de A sol ution of exarrpl e 22a
(23 ng) i VAPXEBDO (2 nL) was treated with hydrochl or PET/ERE®13080 (1M in

Et 20 - 46 pL) at OC under a Nitroged*atnosphere. The resulting m xture was
stirred at OC for 1 hour, then the m xture was concentrated in vacuo. The
precipitate was trlturated W th entane to give the t|tIe conpound as a

white solj 0 6 / FP03/ 013 54 NWVR
(d6- DNE Nﬂ%?%%aﬁ%%w» b0 & i 79 ?9? R S G 15 > 0% (i,
2H); 7. os(dd(lﬁblﬁ%ulﬂ 1Hg 5% ﬂetlg)a‘*ﬁ_ d“@é @fﬂH)»l 0 (mg 11933 98(m, ﬁi}) 4.28 (d,
111); 3. 997 @LAH) I3Hﬁ{m311'985(@11 1FD;13)49 (m.3LHy; 3 14dt, I}Hﬂ?,l‘l@dﬁgﬂ(hﬁ (mH) 3.6 (dd,
1H); 3. 491HY w1 (4, Bj); 23-212X(n(, €H); 2BY (m,3AH}2.20dg 3HL BR2 (&, 95; 11(m, 1) ; 2. 71 (a,
3H); 254- 22172m,(1|}1),,1£|ﬁ}|,1}§ 36(ud, 180, IH) 2.27 (s, 3H; 2.22 (m 1H; 2.18 (m

11); 5 1.6 (m 1H). MBS (ES/+) m z=547
(M o afs E& A blesdibgdadh, (0 200 (m 1H) (ES/+) mz

ro- 2- met hI-penV|) 4- (S) ((SaR) - 6- oxo- hexahvd ro- pvrrol of 1,2-al-pyrazin-

(
2-
1,

hydrochl - Ropd-Puarai2ime b Yig-4-4ir{(Bak : phy dihy2-abpeEeip] n) was
treat é@ vi-tliapiberi xic acid (§.5-di¢hlidre Dethy ‘ jader a Nitrogen
at nos pherﬁsolu-ﬁhﬁoﬂ’eﬁt&hﬂlé 22qu4 mng)tml 68 BMS(1sﬁn)rvraedeateatmﬁ@y&radhloislsam nut es, then
the m xtygg nvmo ca@ﬁ@)&t ﬁ"@tu%@rhﬂ:tﬁéé&ldf?nos-ﬁ% 16 Bl 1 glrRliBre WRSstimbd | turated with

Et 20 'pent I S a Whl te
solid 1% ggé %;‘;o% ngte%“fjééu AR GE | 7. 30
(dd, 1H) V2 r?f“ 3‘—%&%— ’é"{’d" 111) 4 21
(m 1K) 8 (d, 111 3 98 (m IH): 3.94 (m ; 58 (dd, 1H); 3.56
(in, | H) NMRE;!&PWOMSA)WBIMM(S; Hi) T44) (¢ 18D): 70 (dd, Hi]ﬂﬁ% QddQEH)(ﬁ?I | 11); 2.90 (s,
313) 2. 88, (H06.891 ()2H);2.49 4d, (HY 4.21 k), 1HR 438 ({, $H); 328 {m, 1B);2P4((my 1FDH) ; 2. 18 (m
11-1); 23153 ((di - 46D (m, 13933(&@1M441dﬂ) 1H)1,394(t(m),iﬁ)(m 1}1)729&(53 1H); 1.58 (m

IH). M ( (E[H %4&#11‘1) s,r%‘i&azm 8 (m, TH); 217 (n, 1
h T
R RN LSRRI 2.

(3,5-bis nzvi)-nmethyl-amde (25a -anti) and

Examples 25
1-(4-Fluoro-2-methyl-phenyl}-4-((8aR)-6-oxo-hexahydro-pyrrole[1,2-a]pyrazin-2-yl

25  piperidine-2-carboxylic acid (3.5-bis-triflnoromethyi-benzyl)-methyl-amide (25a —anti)
and

4-Fluoro-2-methyl-
piperidine-2-carboxvlic acid (3,5-bis-trifluoromethyl-benzvl}-methyl-amide (25b —syn

30 Intermediate 13b (10 mg) was added to a solution of intermediate 21 (150 mg) in dry
acetonitrile (1 mL) under a nitrogen atmosphere. The mixture was stirred at 23°C for 30
minutes, then sodium triacetoxyborohydride (24 mg) was added. The solution was stirred at
23°C for 16 hours, then washed with & 5% sedium hydrogen carbonate solution (5 mL) and
brine (5 mL). The organic layer was dried and concentrated in vacuo to a residue which was

35 purified by flash chromatography (AcOEt/MeOH 8:2) to give three fractions:

1. example 25a (C-2 and C-4 anti configuration — 6.5 mg).
2. example 25a + example 25b (5.5 mg).
3. example 25b {C-2 and C-4 syn configuration — 7.3 mg).
Example 25a:
40  Tlec.: AcOEYMeOH 8:2, Rf=0.52.
MS (ES/+) m/z=615 [M+H]".
Example 25a:
T.l.c.: AcOEtMeOH 8:2, Rf=0.39,



1- (4- Fl uor o- 2- net hyl - phenyl ) - 4- (( 8aR) - 6- oxo- hexahvdr o- pvrr ol of

1, 2-al pyrazin-2-vl)- piperidine-2-carboxylic acid
(3,5-bis-trifluoronethvl-benzyl)-methyl-am de (25b -syn) 30 | ntgefyregigat e 13b
(10 ng) was added to a solution of internediate 21 (150 ng) in dry
acetonitrile (1 nL) under a nitrogen atnosphere. The m xture was stirred at
23C for 30WO#4%6%&s, then sodi umtri acet oxyborohydri de RCTEPHN30Ras added.

The solution was stirred at 23C fors¥16 hours, then washed with a 5% sodi um
hydr ogen carbonate solution (5 nL) and brine (5 nL). The organic |ayer was
dried and concentrated in vacuo to a residue which was 35 purified by flash
chromatoglﬁ(sﬂ_gz &W %1 8:2) to give three fractions: 1. exanple 25a (C 2
and G4 a %) i'dn - 6.5 ng). 2. exanple 25a + exanple 25b (5.5
ng). 3. exanple 25b (C-2 and C4 syn configuration - 7.3 ng). Exanple 25a:
40 T.1.c.ExampleR6/ MeOH 8:2, Rf=0.52. M5 (ES/ +) m z=615 [ MtH]'. Exanpl e 25a:
T.1.c.: Ac(@EtdoiefikethvRphefyr0-(84R)-60x&hekbhbvdrd) (5703 PCT/ EPO3/ 01308

55 M5 { ESjigeridie 2=8@rbaxyflivt-H) +afxanpl g 5%—tnﬂuorometh I-benzyl)-methyl-amide

reblbRd Ya BRENYT ) - 4- ((8aR) - 6- oxo- hexahydro-pyrrolotl, 2-al
pyrazi n- pr peri di ne-2- carboxylic acid

(35b|s rifl uqronet rreth | -am de r.och] orid 25b -syu)
Exanpl e ""( SES% ﬁ;é)"gp’ﬁ dﬂ’r§ iloz%“l()()"a% j Eydf‘?cg]a‘i‘ce‘if“{/@fdﬁn ﬁ%ér ochloric acid
dtherrepultiprotutien Vs Stirediah §'Ghr 40 miviafabiespittigngdpsat 0C for 30

(IMin Et26!mL

m nut é%. cﬁhsent@wﬂutmgw eesredidue van tiomtadatibdEtith (lvmlcrod paite (lesl)doe was
triturat @ve\nﬂetﬁb_&tnﬂ@@hmmteaﬂm(pﬁ@t ane (1 nmL) to give the title conpound
asaV\/hltreMﬁ ml))wlan 1 DMEE) H)quqmﬁ)li;ﬁﬁg&ﬂmi)@v(sl%(nb I H);
2.09 (rrb, b6 40§ 53(5§ ? 531%1)1 (s, 3H); 3.95
(mb 1H), 11—1 7 ookl (%g%b “é dd, 1H): 6.73
(td, 1H) )7 ? HP& ¢ %1(bs 1H). 15
Exanpl

1- (4-Fl ucﬂmmnlzaiét hyl - phenvl | - 4- ((8aS) 6- oxo- hexahydro-oyrrol ol |, 2-al

pvrazi n- 2-Muorg?- hepyl kliegahgdriof rrololZ-a razin-2-yl

(3, 5- bi S-gigekiflinlOled B I52id-ti Sy Ramfly 20ynA sol ution of

internediate 21 63 | In anl ydrous acetonltrlle (2 nl) vvas added to a

sol uthpn Ll %F rr%e@m%%a &3 3 81 il %?Jt‘éﬁ%gﬁ {nig%gnadtea (2'm) under

a nitroge our, then

sodi um t PF‘&&O& ){Yh ?‘ff/(} m )4’§9 r°‘§R/af§ o(2 ”ﬁ"?e "was stirred at
ey

23C for 2HnERbgse FESpre 3§ ftﬁréql atg”éd?' i1} hour, then sodium triacetoxyborohydride
(49 mg) was added. The solution was stirred at 23°C for 24 hours, then further sodium

triacetoxyborohydride (13.6 mg) was added and stirring was continued for 7 days. The

25  mixture was diluted with DCM and washed with a saturated sodium hydrogen carbonate
solution. The organic layer was dried and concentrated in vacuo to a residue which was
purified by flash chromatography (AcOEt/MeOH 9:1) to give the title compound (14 mg) as
a white foam.
T.l.c.: AcOEt/MeOH §:2, Rf=0.28.

30 NMR (d-DMSO): & (ppm) 1.52 (m, 1H); 1.65 (m, 2H); 1.75 (m, 1H); 1.95 (m, 1H); 2.0-2.2
(m, 2H); 2.06 (m, 1H); 2.1 (m, 1H); 2.23 (s, 3H); 2.46 (m, 1H); 2.69 (m, 1H); 2.82 (m, 1H);
2.9 (m, 1H); 2.92 (m, 1H); 2.96 (m, 1H); 3.07 (s, 3H); 3.2 (m, 1H); 3.48 (m, 1H); 3.78 (m,
1H); 4,14 (bd, 1H); 4.35 (bd, 1H); 4.54 (bd, 1H); 6.69 (td, 1H); 6.8] (dd, 1H); 7.04 (dd, 1H);
7.54 (s, 2H); 7.8 (s, 1H).

35

Example 28
1-{4-Fluero-2-methyl-

piperidine-2-carboxylic acid (3,5-bis-triflusromethvl-benzyl)-methyl-amide
hydrochloride (syn)

40
Hydrochloric acid (1M in Bt20 —21.5 pul) was added to a solution of example 27 (12 mg) in
dry Et20 {1 mL) previously cooled to 0°C under a nitrogen atmosphere. The resulting
mixture was stirred at 0°C for 30 minutes. The solution was concentrated in vacuo. The



triacet oxyborohydride (13.6 ng) was added and stirring was continued for 7
days. The 25 m xture was diluted with DCM and washed with a saturated sodi um
hydr ogen carbonate solution. The organic | ayer was dried and ﬁ ge7605 at ed
in vacuo to a residue which was purified by flash chromatograg 9
(AcOEt/MeOH 9:1) to give the title conmpound (14 ng) as a white foam

T.l.c.: AVGEOYHEGH 8: 2, W50.28. 30 NVR (d6-DMSO) : S (p@ey/EREE2308mM 1H); 1.65
(m 2H); 1.75 (m 1H); 1.95 (in, 1H 2.0-2.2 (m 2H); 2.06 (in, 1H; 2.1
(m 1H); 2.23 (s, 3H); 2.46 (in, IH);269(m 1H; 2.82 (m 1H; 2.9 (in
1H; 2.92 (m 1H); 2.96 (m IH; 3.07 (s, ;32(m1H) 3.48 (m 1H);

3.78 (in, 3 1 4. 54 (bd 69 (td, 1H);
6.81 (dd, ”i"%gz””‘sf“ﬁ‘if‘t“(’é”d‘gpi%%(%?% ‘%%“’é ?‘H@%‘?—%%é‘ 1"14)‘ %“ ampl e 28
1-(4-Fl uo‘F@-Z met hyl - phenyl ) - 4- (( SaS) - 6- oxo- bexahydr o- pyrrol 011, 2- al

pyr azi n- 2NNR (de-IREUD)] &l{ppm) 262 Gm. Bk IST émaldDidl 91 (b, 1H); 2.06 (b, 1H); 2.1-2.4

(3, 5- bi s-{mr 2H)] Libd @EDHLLS BAWYL.S iy BDHIY 56 @i e 2.6 iy, dHyO-D8 (ng 8HE; syn) 40

Hydr ochl oxdsqmanrings.( W iH); £ 81, 1191356 (pd, )IHYAS4 kel ad);tas7ab QHY 6ison of exanpl e
27 (12 noyy | 591()1&'% Qoﬁadd”h%) PIRYbRKSEY (el ed to 0C under a nitrogen

at nospher ture was stirréd at OC for 30 mnutes. The
col ut1 on MSE h ﬁ(/:zg_—?#ra S Vacuo. The 1 0 JUL 2006 VD 03/ 066635

PCT/ EPO3/ 01308 56 residue was triturated with pentane (2 x 1 nmL) to give
the tit| hgowgeoenshplks a white solid (12 ng) NVR (d6-DMSO: S (ppm 1.62 (m
| H) ; 51087ph§,;};hcjelqgmlel_, 91 (b, 114); 2.06 (b, 1H); 2.1-2.4 (in, 2H); 2.16 (in,
111); 2.255 . 3H); 5(m IH; 2.56 (m 1H); 2.6 (in, 1H; 2.7-3.8 (m
51-1); 5“—5@@ (m 1H) 3.1 (in, 111); 3.9 (bd, 1H); 3.96 (bd, 1H); 4.24
(bm 1H); 4.67 (bd, 1H): 6.81 (td, 1H): 6.82 (dd, 1H); 7.05 (dd, 1H); 7.54

(s, 2H; 7.81 (s, 1"Renv§/§g:(=,ﬁ§(t+) mz--615ohMsH HC I . Pharmacy exanples 10
Phar macy exanples QRA__Taplets Active ingredrent10. 0] ng PVPi ng
M crocrystal line Ce H 0se266 rg—Sodi-um §ﬂ’¥n-ch-@l+eol atel2 ng Magnhesi um
Stearate3 ng Active Mitgrcedalﬁmc&ﬁulm 266 mg

Sodium Starch Glycolate 12 mg

Magnesium Stearate Img

Active ingredient 50 mp

PVP S mg

Microcrystalline Cellulose 226 mg

Scdium Starch Glycolate 12 mg

Magnesium Stearate 3mg

15 The active ingredient is blended with the other excipients. The blend can be compressed to
form tablets using appropriate punches. The tablets can be coated using conventional

techniques and coatings.

B. Capsules
20
Active ingredient 250 mg
(1-100 mg)
Microcrystalline Cellulose gs

The active ingredient is blended with microcrystalline cellulose and then filled into suitable

capsules,

25 Q) Injection



PVPOng M crocrystal line Cellul ose226 ng Sodi um Starch G ycolatel2 ng
Magnesi um Stearate3 ng . 15The active ingredient is blended wnﬂ] rUDel[llf?t her
exci pients. The bl end can be conpressed to formtablets using appropriate
punches. techniques and coatings. The tablets can be coated using
conventional B. Capsules 20 Active ingredient25.0 ng (1-100 ny)

M crocryswal dlosre3sCel | ul oseqs The active ingredient is PEEERPSE1NE t h

m crocrystalline cellulose and thenfilled into suitable capsules. 25 O
Iniection 1 0 JUL 2006 WD 03/ 066635 PCT/ EP03/01305 7 57 Active ingredient |,
2-20 ng/nL Buffer solution pH 3.5 (3.0 - 4.0) suitable for injection gs to
10 ML (e.qg. citrate buffer in sterile water for injection or Nad 0.9% 5
The formul ati on may be packaged in glass or plastic vials or ampul es. The
f or mul at i dntivedbngredibd admi ni st ered by bol us inj e2¢wgmdr infusion, e.g. after

di | Ut on el R 9859 EOPRIGhuia BBy Bfeblol Ly O gdipsp opOUNG of the invention
for NKI ?\I receptor binding affinity

tor ed usi
met hod rre “gb“\i‘é}ﬁr ‘(’/th‘fl‘bwﬁv ?TH’@“H%?EBI&&@SQA ability to displace [3H -
subst aAce P (SP) from recorrbl nant human NKI receptors expressed in Chinese
Hamst er O thrndufatild mdy EtJe a WeSor plaitf viisior arhlsuyesvﬂe%ﬁnu@ah& Bxpressed as

negatl ve |l aogari tﬂl;l I nh it on con & &l%g acer |igands
(pKi). Th& 15‘%‘“5{? L%E 1‘6*6’3’5‘1“%?{ wsiopy 8. afly ‘? gor o ?ré)a?s)'tﬁ det er mi nati ons
with representative 15 conpounds of the invention are within the range of
9.40 to 1tneldffinity obthd hmpifibof W DEHOHAGAK piRcdptodvaBdelermifecnimgatiend of fornmul a
(1) 10 NKj receptor binding affinity method measuring in vitro by the compounds’ ability to

displace [3H] - substance P (SP) from recombinant human NKj receptors expressed in

Chinese Hamster Ovary (CHO) cell membranes. The affinity values are expressed as negative

logarithm of the inhibition constant (Ki) of displacer ligands (pKi).

The pKi values obtained as the average of at least two determinations with representative

15  compounds of the invention are within the range of 9.40 to 11.00.



R6 R2 PCT/EP03/01308 5 (R nf ' (1) R represents halogen or -4 alkyl ; R
represents C -4 alkyl; R2 or R3 independently represent hydrogen or Cl 4

al kyl; R4 represents trifluoronmethyl, Cl1 4 alkyl, d-4 al koxy,
trifluoromethoxy or hal ogen; 10 R5 represents hydrogen, C -4 GlKyilbr c3 2
cycloal kyl; R6 is hydrogen and R7 is a radical of formula (W: /jcH)P e X
("1 or R6 V80H6&Ei cal of fornula (W and R7 is hydrog@QCI/EPXI/Mssr esents CH2,
NR5 or 0; 15 Y represents Nitrogen &%d Z is CHor Y represents CHand Z is
Ni trogen; A represents C(O or S(Oq, provided that when Y is nitrogen and Z
is CH Ais not S(Oq; mis zero or an integer froml to 3; n is an integer
fromlto 3; p and g are independently an integer from1l to 2; 20 and

phar maceutical |y acceptabl e sal t 128 sol vates thereof. 2. A conmpound as
claimed in claiml in which R6 is hydrogen, R7 is a radical of formula (W
and Y i s1CH adithodhdicSforitld @gen or wherein R6 is a radical of formula (W, R7
is a 25 hydrogen and Y is nitrogen and Zis CH 30 3. A conpound as cl ai ned
inclaiml orrglaim?2 wherein Ais C(O. 4. A conpound as clained in any
clainms framlito 3 whergin Rins CH2. 5. A conpound as clained in any clains
fromlto 3 erei ffp 6. A conpound as clainmed in any clains from1l to
3 wherein ea Q/RélA/N endently trifluoronmethyl group or hal ogen (e.qg.
chlorine) and|n is 30 JUL 2006 59 7. A conpound as clained in any cl ains
froml to 4 ein Qach R is independently a halogen (e.g. fluorine) or a
Cl-4 al kyI nmet hyl ) group, wherein mis 0, 1 or 2. 8. A conpound as

cl ai ned iR any clains froml t@)5 in which R6 is hydrogen, R7 is a radical

of fornukacp(e‘ggmsa,sndge}(of elgﬁkﬂnd Zis nltrogen or wherein R6 is a radical of
formil a ng% SCBZCL:E ogen and Y is nitrogen and Zis CH Ais (O and

ﬁyh?oggﬁR ﬁ7R3|md% €11 enHyrepresent%y&ogenord‘l 4a?ky}/ claims from1l to 6 in which R6 is
R4 represents tnﬂuoromcthyl Cy.4 alkyl, Cq_4 alkoxy, trifluoromethoxy or halogen;

10 Rjs represents hydrogen , Cq_4 alkyl or C3.7 cycloalkyl;

Rg is hydrogen and R~ is a radical of formula (W):
{CHp

X5
Oéls\N%
e (W)

or Rg is a radical of formula (W) and R is hydrogen;
X represents CHy, NRs or O;
15 Y represents Nitrogen and Z is CH or Y represents CH and Z is Nitrogen;
A represents C(O) or $(Q)q, provided that when Y is nitrogen and Z is CH, A is not $(O)g;
m is zero or an integer from 1 to 3;
n is an integer from 1 to 3;
p and q are independently an integer from 1 to 2;
20  and pharmaceutically acceptable salts and solvates thereof.

2. A compound as claimed in claim 1 in which Rg is hydrogen, R7 is a radical of formula
(W) and Y is CH and Z is nitrogen or wherein Rg is a radical of formula (W), Ry is a
25  hydrogen and Y isnitrogen and Z is CH .

3, A compound as claimed in claim 1 or claim 2 wherein A is C(0).
4. A compound as claimed in any claims from 1 to 3 wherein X is CHy.
30

5. A compound as claimed in any claims from 1 to 3 wherein pis 1.

6. A compound as claimed in any claims from 1 to 3 wherein each Ry is independently
trifluoromethyl group or halogen (e.g. chlorine) and nis 2.



radical of fornula (W and Y is CH and Z is nitrogen or wherein R6 is a

radi cal of formula (W, R7 is a hydrogen and Y is nitrogen and S [%E

is O, Xis CH, Ris independently a hal ogen (e.g. quorlne} L;Z 1-4
alkyl (e.g. nethyl) group; R4 is a trifluoronethyl group; mis | 2; it

is 2 and pis 1. 10. A conpound selected from:

2-(R) - (4-Fl uoro-2-net hyl - phenyl ) -4-(S)-(6-oxo-hexahydro-pyrrol o[ 1, 2-a] - pyraz
i n-2-yl)- piperidine-I|-carboxylic a¥id

5-bis-trifluoronethyl-benzyl)-net hyl am de;

R) - (4- Fl uor o- 2- net hyl - phenyl ) - 4- (S) - (6- oxo- hexahydr o- pyrrol o[ 1, 2-a] - pyraz
2-yl)- piperidine-I-carboxylic

in
(3,
2-(
in-
aci d[ 1- ('"R) A @mbeubd gs dlaiméd inenosisinh fbm pheh yheemtdagh B ispedebgpbiently & de;
1- (4- Fl uRlogende. rBhidtyity-ophey hikylde.d. Gre@uPeriixalitye @ sy T £, O[

1, 2-aj pyrazin-2-yl)- piperidine 2- carboxylic acid

(

3, 5-bi 5 ”A I.OL'n AR, J%ea% “r‘}%&hly uﬁ’l?ch 6'19 oag@ri' WFES
glgﬁf X

di ast hi d
ret hane<( BHOETE- O FALAC %d s Bhjihina efewé?selafra 5% & blipound sel ct ed

from : 71sahydrogen and Y is nitrogen and Z is CH; AIS Oyand X is C

2-(R) -(4 FI uor o- 2- net hyl - phenyl )-4-(S) - ((8aS) - 6- 0X0- hexahydro- pyrrolo[1, 2-a]
- pyrazi = 2-A sokmpepd pecliitied@-zhy clain dvoynl I 1o 6ais iwdhich Rg is hydrogen, Ry is a

[ 1- (R) - (ridat &itsmbie (F) aaroRettask Zzahanyges ooitaiin k416 b Ralcarss demula

2 (R) (ﬁtw&l ﬂplfsoa RyaPBatd Vina @h%nwrageém(dsz 15(&:13 ,al)s Brapxg-Betghydg o- pyrrol of

-B per, e, r
[1 (R) %{%%BC tarll‘c%uote g Synlg) a W“)g@ﬁeﬁ]mﬂh %ﬁog%%‘bls *and anor phous
and cry %H"F‘i“ﬁ YIBE R EAGF 83 za“ﬁ‘g nar maceutical |y acceptable salts (e.qg.
hydr ochl ori de or nmal eate ) and sol vat es thereof. 12. A conmpound as cl ai ned
in any dRaifmprodselecedir@®nfor use in therapy. 13. The use of a conmpound as
cl ai med 2i(R)-@Bluotd-Binethyl phedm)-3-($)a6-9xd-iexdhdo-pyradl 2k} Bre@f2@- nmedi cament for
use in tﬁ&rléﬁﬁa&%ﬂmcmld@@m&lﬂmem -%c 1aﬁ1ﬁ1@hyk| nins, including
subst angy %Rgm%moiﬁ&ﬁylgﬁ Kgé |(@ xo-Hex s d}y é QQ%A 2Ay)ohar maceut i cal

eyl eth

f 1 9
aa xt ur P ety Al e @u&%nc@ﬂ FE o7 o

exci pi ert@&Flugms-2-methyl-phepd)st-fogpxo 1??@}1 ?% i (?QPYH‘F‘“& YORRSEHAG2-as cl ai med in
any cl aicaBoRyHeanid|(3.8-bis-gifluongmpthyi ben; Fop §mldeact| ng a conmpound of fornula
(rr), ) andvesnidimsrsREadtegeondmen dpliR8nacaitically eicepdie @abts RY. ihgdrbopldridegen and R9 is =0
RO R2 Réyethafidsiliphbnatd biinalsatdpou bslvatik theesfnul a (111) or a salt thereof in the
presence of a suitable netal reducing agent, followed where necessary or
desired by one or nore of the follow ng steps: i) renoval of any protecting
group; ilit) Acewprurg Slictetfehe conpound as a salt or a sol vate thereof;

2-(R)-{4-Fluoro-2-methyl-phenyl}-4-(5)-((8aS)-6-oxo-hexahydro-pyrrolo[1,2-a]-pyrazin-2-

yl)}-piperidine-1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methylamide;

2-(R)~(4-Fluoro-2-methyl-phenyl)-4-(8)-{(8aR)-6-0x0-hexahydro-pyrrolo[ 1,2-al-pyrazin-2-

yl}-piperidine-1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-methylamide;

and amorphous and crystalline forms thereof and pharmacentically acceptable salts {e.g.

hydrochloride or maleate ) and sclvates thereof.

12. A compound as claimed in any claims from 1to 9 for use in therapy.

13. Theuse of a compound as claimed in any claims from 1 to 9 in the preparation of a
medicament for use in the freatment of conditions mediated by tachykining, including
substance P and other neurckinins.



1i1) separation of a conpound of formula (I) or derivative thereof into the
enanti omers thereof.
10 JUL 2006
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14. A pharmaceutical composition comprising 2 compound as claimed in any claims from
1to & in admixture with one or more pharmaceutically acceptable carriers or excipients,

15. A process for the preparation of a compound as claimed in any claims from 1 to 9,
which comprises reacting a compound of formula (I), ), wherein Rg is =O and Rg is
hydrogen or Rg is hydrogen and Rg is =0

R9
R8 R1 R4)n
7. N
Y AT R3 _(CHge
O N
(R)m K/ NH
D )

with compound of formula (III) or a salt thereof in the presence of a suitable metal reducing
agent, followed where necessary or desired by one or more of the following steps:

i) removal of any protecting group;

i) isolation of the compound as a salt or a solvate thereof;

i) separation of a compound of formula (I) or derivative thereof into the enantiomers thereof.



