1 0 APR 2000 WD 02/ 32867 PCT/ GBOL/ 04580 1 Chem cal Conpounds The present
invention relates to piperidine derivatives, to processes for their
preparation, to pharmaceutical conpositions containing tlﬁe%ﬁ%ﬂ&o 5 their
medi cal use. In particular the invention relates to nov ids whi ch
are potent an ecific antagonists of tachykinins, i j substance P
and ot her ‘ﬁ%g%/s&%’?ni ns. 10 WD 97/ 16440 descri bes 1-(1,%&{#&5@%& tuted

pi peridinyl)-4-substituted piperazifpe derivatives of general fornmula Rl
(CH2)MN NL R2-X 15 -(CH2)n(CH2) p wherein n and mare inter alia 1, pis 1,
Qis inter alia oxygen, X is a covalent bond or a bival ent radical of
formula -0-, -5-, NR3; R3 is hydrogen .or a C1 -6 alkyl group; RL is inter
alia Ar'; R2 may be inter alia Ar2C,.6al kyl wherein Are and Ar' are inter
alia a phenyl group which n%e%aﬁg&ﬁémngged 20 with 1, 2 or 3 substituents
each independently sel ected . C,-,alkyl, haloCl-4 alkyl, L may be
inter alia hydrogen, Cl-6 alkyl or L is a radical of

f or mul a- ( CHRAe Qredevt. Rrentighereddtes to piperjdine? dgivatiyegl té pracessss fakria a NH or a
N(CL-6 al Kyl e gropartionYdo pRarthagsitidhieddimpdsiichsadthtdfing Shdmbigd t@l ia Cl-6

al kyl or508- he?ryngéa%aél, @/I. The conpounds are antagonists of 25 tachykinins.
We have how found a paret'i cul ar class of conpounds which is not specifically
di scl osed therein, which class has special advantages. 30 W have di scovered
that by sel et pasticutsr thEaintentioh selatssitostovelwenipsurfdsantithyare pofeinpatidazi n- 1- yl

substi t uent %e&fﬂeaﬁégmﬁétéfofhcﬁ{'kiﬂiﬁb‘? iﬁénm@bcﬂueetaﬁ&@g: angUBfk} t uted phenyl

al kyl am de ﬂrourgs. at 'the 1-position and substituted
euroKinins,
10 _ o
WO 97/16440 describes 1-(1,2-disubstituted piperidinyl)-4-substituted
piperazine derivatives of general formula - '
R1
Q.. >-—(CH2)m/——_—\
>——N N /N——L
R2—X  \—(GHyn —(CHp
15

wherein'n and m are inter alia 1, p is 1; Q is inter alia oxygen; X is a
covalent bond or a bivalent radical of formula -O-, -S-, NR% R? is hydrogen
or a C4 _g alkyl group; R1 is inter alia Ar'; R2 may be inter alia A°C,zalkyl
, wherein Ar? and Ar' are inter alia a phenyl group which may be substituted
20 with 1, 2 or 3 substituents each independently selected from halo, C,_alkyl,
halcSCM alkyl, L may be inter alia hydrogen, C4.g alkyl or L is a radical of
formula <(CHRHIrC(0)Y1R7, wherein ris 0,1,2,3 or 4, Y1 is inter alia
a NH or a N(C1.g alkyl) group or Y1 is a covalent bond and R7 is inter alia
Cq16 alkyl or Cz.7 cycloakkyl. The compounds are antagonists of
25 tachykinins. ' | l

We have now found a particular class of compounds which is not
specifically disclosed therein, which class has special advantages.

30 We have discovered that by selection of particular substituents (namely a
piperazin-1-yl substituent at the 4- position of the piperidine ring,
- substituted phenyl alkyl amide groups at the 1-position and substituted



1 8 APR 2005 WD 02/ 32867 PCT/ (B01104580 2 phenyl groups at the 2- position)
a class of conpounds having advantageous properties in the treatnent of
conditions nediated by tachykinins is obtained. Thus thd br&RRi2005 nvention
provi des conpounds of fornmula (1) (Rm (1) wherein 10 R represents a

hal ogen at orw@e2/3286C1- 4 al kyl group; Rl represents a CLECHGBODISYr oup; R2
represents hydrogen or a Cl-4 al kyl group; R3 represents hydrogen, or a
Cl-4 al kyl group; R4 represents a trifluoronmethyl group; 15 R5 represents
hydrogen, a Cl-4 al kyl group or C(OR5; R6 represents Cl-4 alkyl, C3_7

cycl oal kyl, NH(C1-4 alkyl) or N(Cl-4alkyl)2; mis zero or an integer from1l
to 3; nis an integer from1l to 3; and pharmaceutically acceptable salts and
solvates theregof. 20 A further enbodi nent of the inventio rovi des
conpounds of @W%Igé("(pls) a atﬁa 5ha°r%&8@uta| cciqslsyogc%o@ﬂ’(oélﬁﬁiser}élngs and sol vat es
t her eof , whereadvaniRgeeysr erpaitiss an htleofeaimgnlo wf monditidls anedlidtsd byr oup; R1
represents a fadhykintskybbtgineyp; 25 R2 represents hydrogen or a Cl-4 al kyl
group; R3 represents hydrogen or a Cl-4 alkyl group; R4 represents a
trifluoronethyl group; RS represents hydrogen, a Cl-4 alkyl group or C(O) R6;
1 0 APR 2005 %&95812? BE8 inventonBrpvidessemreUs of Epdladhit s C1.4 alkyl; mis

zero or an integer from1l to 3;

1 Ron

(R)m
)

wherein

10 R represents a halogen atom or a Cq_4 alkyl group;
R1 represents a Cq.4 alkyl group;
Ro represents hydrogen or a C1.4 alkyl group;
R3 represents hydrogen, or a C4_4 alkyl group;
'R4 represents a trifluoromethyl group;

15 Ry represents hydrogen, a Cq_4 alkyl group or G(O)R;;

‘ Rg represents Cq.4 alkyl, C3-7 cycloalkyl, NH(C1_4 alkyl) or N(C1-4alkyl)s;

m is zero or an integer from 1 to 3; '
n is an integer from 1 to 3; .
and pharmaceutically acceptable salts and solvates thereof.

20
A further embodiment of the invention provides compounds of formula (1)
and pharmaceutically acceptable salts and solvates thereof, wherein
R represents a halogen atom or a C4_4 alkyl group;
R1 represents a Cq-4 alkyl group;

25 Ro represents hydrogen or a Cq.4 alkyl group;
R3 represents hydrogen or a Cq_4 alkyl group;
R4 represents a trifluoromethyl group;
Rg represents hyd'rogen, a C1q.4 alkyl group or C(O)R;;



nis an integer from1l to 3. 5 Suitable pharmaceutically acceptable salts of
t he conmpounds of general fornula (I) include acid addition salts forned

wi th pharmaceutically acceptable organic or inorganic i or exanpl e
hydr ochl ori des, hydrobrom des, sul phates, al kyl- or aﬂ%sfﬂﬁ%ﬁ&ﬂ@rﬂt es (e.g.

met hanesul phonat es or p-tol uenesul phonat es), phosphates, acetates, 10
Citrates, SVe&VHes, tartrates; fumarates and mal eat FSTCBR4SY| vat es may,
for exanple, be hydrates. Referencesg hereinafter to a conpound according to
the invention include 15 both conpounds of fornmula (1) and their
pharmaceutically acceptable acid addition salts together with

phar maceutical |y acceptabl e sol vates. Suitable pharmaceutical acceptable
salts of the conmpounds of general fornula (1) nay be obtained in a

crystal line RordpréRdisas J[l,a’kﬁp anmor phous 20 formor as a mxture thereof. It
wi || be appreciated b 1tt OSF sklilled in the art that the conpounds of
formula (1) @dﬁg%hor?rgglr\eéqgg ’°'ch§°8hi ral centres (nanely the carbon atons
shown as * imistasyinigoer flam ¥ tadd t hese nay be represented by the fornmulae 25
(la, 1b, 1c and 1d). Ra)n la 1b WD 02/ 32867 R4)n 1c 10 APR 2005

PCT/ GEQ 4 045 e [Wafnll S I s above the

pl ane ofd t he§8t§-£%a l‘ﬁﬁxgﬁ%ﬁ%}-‘ﬁ%ﬁ@?@% Stggé gf;%% ?gﬁunﬁ%?{ ?gﬁ&a he broken bond
i ndi cat es t hRIMYRelhdprdides 26| 8d¢1HaTe spisafemed wia pBgiBRCcafgallys in the a
confi gur at i cacceptablgemegaalc, or ninbiganis paciil$,i forc erguopladbydrachiatides| ow t he (i

confi gurati ofydidbrohides,2 PQfHHatAN CRIYESPAsIS L9IstipRofdtéonf (Qyration and the
p configur fatlgtn rz]at é)(% ﬁat é)Slrt! gtnlucorsmgz'go%gi tpg_lot eatS Conft't uration. The a
configurati O'H QF TH .Q gos?tlpoﬁ corHe p'E) o tR'orh %S'CB%‘??gfrratl on and the
a conf i Gur at §ittreasuecingiess tarydes. denaraiep sRd Balegiashe R confi guration. The
assignment of the Ror S configuration at the 2 and the 4 positions have

been made acgRy diatkstRay B example, be hydrates.

References hereinafter to a compound according to the invention include
15 both compounds of formula (l) 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
20 form or as a mixture thereof.

It will be appreciated by those skilled in the art that the compounds of

formula (I) contain at least two chiral céntres (namely the carbon atoms

shown as * in formula (I)) and these may be represented by the formulae
25 (1a,1b,1c and 1d). '
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rules of Cahn, Ingold and Prelog , Experientia 1956,12, 81. 15 The
configuration of the chiral carbons atom of the piperidine ring showmn in 1la
and Ib is hereinafter referred to as anti configuratiorg gng%%rbgb rmul ae 1c
and Id as the syn configuration. 20 Further asymmetric ‘car ne are
possi bl e i nwdwssehpound of formula (1). Thus, when RXT{RIVRSB0are not the
sanme group, the conpounds of formulga (1) possess at |east three asymetric
carbon atonms. It is to be understood that all enantioners and

di astereoi soners and 25 mixtures thereof are enconpassed within the scope
of the present invention. The termal kyl as used herein as a group or a
part of the group refers to a straight or branched al kyl group contai ning
from1l to 4 cFeﬁL atons; n 6 APR 2005 W®sQ2A32867 PCT/ GBOI /04580 5 exanpl es

of such groups L ude nethyl, thyI propyl , xd, opropyI n-butyl, isobutyl
or tert butyl. ern1ﬁhl "Wefers to a Yl i

ne, bromne or
i odine atom 5 The te <gtycl oal kyl group n-aromatic
nonocyclic hydroca ﬁ’rﬁﬁg of 3 to 7 carbon m sBeh as, for exanple,
cycl opropyl, cyclokutlyl, cyclopentyl, cyclohe

or cycl oheptyl. 10 A
preferred group ofgeonpounds of fornmula (1) are those in which the carbon
atom at the 2-pgsition of piperidine ring is 41 the p configuration. Wthin
this group, those conpounds in which the carbon atomat the 4- position is
inthe O configuration are particularly preferred. 15 Wen R represents

hal ogen t hi s Tihe wagige ghaneddiond indicatesrthatghe bpdcis abavs fhe mangofithe or when R i s
Cl-4 al kgl t Ipaper #hdSslidferhddyto e thashfiguratRinhYhe WoRsEbdhdihdisateg 820 O an int eger

froml to 2. ngé’bér'ﬁ’i% l&ﬁlt Oc§f tl@gpag% gﬁxbf E}Fﬁwé’ﬁﬁbnﬁ’ ré}%ﬁ.“’ a methyl, an
ethyl or a propy grou er a halogen (e.g. fluorine)
and/or a Cl.4 alkyl (e.g. rret hyI ) group and mis preferably zero or an
i nt eger fromingererd, in the specific compounds named below the B configuration at

the 2 position corresponds to the R configuration and the g configuration at

10 4 position corresponds to the S configuration. The o configuration at the 2

position corresponds to the S configuration and the o configuration at 4

position corresponds to the R configuration. The assignment of the R or S

configuration at the 2 and the 4 positions have been made according to the

rules of Cahn, Ingold and Prelog , Experientia 1956,12, 81.

15 ‘ .

The configuration of the chiral carbons atom of the piperidine ring shown in
1a and 1b is hereinafter referred to as anti configuration and in formulae 1c
and 1d as the syn configuration.

20 Further asymmetric carbon atoms are possible in the compound of formula
(. Thus, when Ry and R3 are not the same group, the compounds of
formula (1) possess at least three asymmetric carbon atoms.

It is to be understood that all enantiomers and diastereoisomers and
25 mixtures thereof are encompassed within the scope of the present
invention.

The term alkyl as used herein as a group or a part of the group refers to a
straight or branched alkyl group containing from 1 to 4 carbon atoms;



25 Rl is preferably a methyl group. R2 is preferably a hydrogen atomor a .
met hyl group. R3 is preferably a hydrogen atomor a nethyl group. 30 R5 is
preferably a hydrogen atom nethyl, isopropyl or a C(Ocyclopropyl, a
C(OCH3, a C(ONHCH3 or a C(O)N(CHB)Z group. A pref erred ﬂclﬁfﬁ‘ﬁsgm corrpounds
of fornmula (1) are those wherein each Ris 35 independently a hal ogen (e.g.
fluorine) owoa/f2ds74 al kyl (e.g. nethyl) group, 1 8 APRCZ@E®61/0M3002/ 32867

PCTI GBOL1/ 04580 6 wherein in is O, or 2. More preferably mis 1 or 2.
Wthin this class those wherein RiS at the 2 and/or 4 position in the
phenyl ring are particularly preferred. 5 Conpounds of formula (1), wherein
nis 2, represent a preferred class of conpounds and within this class the
groups R4 are preferably at the 3 and 5 position in t he phenyl ring, A
further pref erred class of conpounds of formula is that wherein Rl is

10 nethyl, ROXBPPIEROL sighadratis MU BRHYh ety !, HjeRY gaqpr@wlawh@tvlhw group. A
parti cul arI yispb@fier tertigyloup of conpounds of fornmula (1) is that wherein
each R is independently hal ogen or net hyI at the 2 and/or 4 position, the
groups R4 ar e t he and R3 are 15

i ndependent | h‘ﬁ{? @H%Feq‘ﬁ[étt‘ﬁ?ﬁuoéﬁa dﬁ%o"ing %TW§I°¥'9d§‘8pﬂi?fol or a
C(O)cyclﬁ)propyl a C(O)CH3 a C(ONHCH3 or a CCON(CH3)2 group, mis 1 or 2

and n'is 2. Prefem ed3 GOPALHIS @EQONHEAIg B0 nbiardniitieNfriodbeylie: 20
4_ ( ('?;r E)gxi‘fleﬂydro&éﬁb%r @ & aleoY éar@or( Rdmdich LY ¥oPezntBid, 'B(:LloB.%B{Ay' ) - pi peridi ne-

[1-(R) - (3, 5- Brelobyy) FV?J%?%‘%PWP“%M‘&WY%‘O@PW] met hyl ani de;
4-(S)-(4- Acetyl pi perazin-1-yl)-2-(R)-(4-fluoro-2-nethyl-phenyl) - plperldl ne-
1- car bgxyl 'A éfe?’red group of comZ)ounds of formula (l are those in which the

N
11-(R)- (3, 5- ? i btk gto&]gf%ﬁ&?' 0“2)1??%5‘ "%‘ﬂg F% b ’['TQ'F n%t ﬁmg%gﬂgﬁyn pi peri di ne-

4-(S)-(4-Ace plperazm
1- 25 car box{thig thisj groun, 3h %%?%EURO:“PGF% U”o‘P’FHﬁ%t“P%/FarB@hf 1 ami de;
4- (R) - ( 4- Acepoditiopiipiertae B nerifigyutatio aeRprticdlafly prefeored- net hyI phenyl ) - pi peridi ne-
1- carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylam de;
15 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 wherein m is-
zero or an integer from 1 to 2.

, Suitable values for Ro or R3 include hydrogen, a methyl, an ethyl or a
20 propyl group.

R is preferably a halogen (e.g. fluorine) and/or a C4.4 alkyl (e.g. methyl)
group and m is preferably zero or an integer from 1 to 2.

25 R1 is preférably a methyl group.
R» is preferably a hydrogen atom or a methy! group.
R3 is preferably a hydrogen atom or a methyl group.
30 .
Rs is preferably a hydrogen atom, methyl, isopropyl or a C(O)cyclopropyl,

a C(O)CHs, a C(O)NHCH3 or a C(O)N(CH3)2 group.

A preferred class of compbunds of formula (I) are those wherein each R is
35 independently a halogen (e.g. fluorine) or a Cq1-4 alkyl (e.g. methyl) group,



R) - (4- Fl uor o- 2- net hyl - phenyl )-4- (R, S) - (4- et hyl - pi perazi n-1-yl) -

eri di ne-1-carboxylic acid,

(R)-(3,5-bis-trifluoronet hyI phenyl)-ethyl]- 30 rret hylhﬁl ARR 20

R) - (4- Fl uor o- 2- et hyl - phenyl ) -4-(S) - pi perazin-1-y }aerl di ne-q

boxyl i c Wei0#328¢71- (R) - (3, 5-bi s-trifluoronethyl - pheml’lcjr CENISY - net hyl ani de;
R) - (4- Fl uor o- 2- met hyl - phenyl ) - 4- (R, S) - (4- net hyl - pi perazin-1|-yl)-

eridi ne-1-carboxylic acid, (3,5-bis-trifluoronethyl-benzyl)-nethylam de ;
APR 2005 WD 02/ 32867 PCT/ GB01/ 04580 7

.

a

S) - (4- Cycl opr opanoyl - pi perazin-1-yl)-2-(R)-(4-fluoro-2-nethyl -phenyl) -

eri di ne-1-carboxylic acid,

(R - (3, 5- rif. tah %n th I

R) - (4- Oyc o%rrez)npdar!#b?/?{ %ﬁ‘f M(m" '%QE"P 651 %ﬂd JHW @}dé'r&ég qﬁr?estehyl phenyl )- 5
eri di ne- 1WEIERR yq plthg %pdlor 4 position’in the phenyl ring are particularly

(R) - (3, 5- piesertedi f | uor onet hyl - phenyl ) -et hyl ] - net hyl ami de;

S)-[4- (2 Met hyl - propanoyl) pi perazin-1-yl]-2-(R)-(4-fluoro-2-nethyl-
nyl)

(

i pe |d| ne.
R) - (g Do Eb b R‘#@%M%’hﬁﬁem DiI§ 2 EPRTPIL ARIFSTNT2RS, ©F1.0
R) - [ 4- (2 WWP%?%HN@W’)‘S ﬁiaifethaﬁrquaRmafe preferghly at the §and- 2- et hyl -
nyl ) - pi pes pdsitierid thegpHeayxyingc aci d,
(R -(3,5-bis-t(fluoronethyl - phenyl )- ethyl]-nethylam de;
(S)-11-]
hyl

) (Bﬁg'r'f%s triflu %%ng%g%%o%%géyﬁpﬁe 51 tg%ﬁ\&ﬁ%gﬁ ]é|2d(R) 1(54 f1uoro

[
y
t hylGni desethyh, (RQ) or[R3. ep@sent independently hydrogen or a methyl group.’
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t
| s-trifluoronethyl-benzyl)-nethyl -carbanoyl]-2-(R)-(4-fl uoro-
thy pheﬂ%la)’ucgl'aﬁf blefrRsadindly oflsdnHoRRasYde Bmitfd f) isTRLEWh & de;
S-

2-
me
Bi
me

S)-[1-
bt r 1| RO EHDTRSBREY ) DolRaa AT e a5 2 2554 qoHiops U o-
met hyl - phegrplips Bupaei ali the £ pnd Spperitionz Rnels m@hyl, Ry and Rg are
(g) (TBzACehNépth&ﬁWaﬁyd?oéenybb -RethyR) arld4 Ri| 8ORRtHYN eBydrdp W)ld?eé: fll netlh | |
arboxylic e me am de;
4- (R) - )(/4 Ace Cﬂ g:% saé(?ﬁ%lﬂié&'ﬁfg Pﬁ kmﬁﬁﬂ%?/d{g“ i h@%l di ne- 1Y
carboxylic a?: (3 5 b| s-trifluoromethyl-phenyl)-ethyl]-methyl am de;
and pharmaceut i caI |y accept able salts (e.g. hydrochloride,
Preferred compounds according to the invention are:

20 4-(R)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-piperidine-1-
carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethy{l-methylamide;
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-piperidine-1-
carboxylic acid, [1-(R)~(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methylamide;
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-piperidine-1-

25 carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide;
4-(R)-(4-Acetyl-piperazin-1-yl)-2-(R)~(4-fluoro-2-methyl-phenyl)-piperidine-1-
carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide;
2-(R)-(4-Fluoro-2-methyl-phenyi)-4-(R, S) -(4-methyl-piperazin-1-yl)-
piperidine-1-carboxylic acid, [1-(R)~(3,5-bis-trifluoromethyl-phenyl)-ethyi]-

30 methylamide;
2-(R)-(4-Fluoro-2- methyl-phenyl)—4 (S)-piperazin-1-yl-piperidine-1-
carboxyfic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-methylamide;
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(R,S)~(4-methyl-piperazin-1-yl)-
piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide ;



25 net hanesul phonat e, sul phate, p-tol uensul phonate) or solvates thereof.
Further preferred conpounds of the invention are:
4-(S)-(4-Acetyl -pi perazin-1-yl)-2-(R)-(4-fluoro-2-nethyl§ WY@@‘& pi peri di ne- -
| - carboxylic acid, _
[1-(R) - (3, 35 Pisdss | f | uoronet hyl - phenyl) - et hyl ] - met hyl ap3,6g,089
nmet hanesul p ona%e; _
4-(S)-(4-Acetyl -piperazin-1-yl)-2-(R)-(4-fl uoro-2-nethyl -phenyl) -pi peri di ne-
1- carboxylic acid, , .
[1-(R)-(3,5-bis-trifluoronethyl -phenyl)-ethyl]-nmethylam de - sul fate;
4-(S)-(4-Acetyl -piperazin-1-yl)-2-(R)-(4-fluoro-2-nethyl-phenyl) - pi peridi ne-
1- 35 carboxylic acid, (3,5-bis-trifluoromnethyl-benzyl)-nethyl am de
hydr ochl or i de(S)L(4& yARBopaRSy -WPeRZiA-A3B &7 RYCIHGERORLAdhAGh8nfPRI t i cul ar |l y
preferred co m _of N t T DRRN(S £ hictri i ’ )
4-(S)-(4- Acep@?- f')hp?ffg'??’ﬁ"% %ﬁ? épﬁ)é? ZP'Sf ﬁnﬂ%orr%rp%t-h Ytleqthﬁw)- %‘Hé’hw ) - pi peridi ne-
| - car boxyl | @ekylagide; ‘
[ 1- (R) - (3, 5- #i(B)-trGyiclopmpenst-hiperaphd it (R AiligroRenéy laineold)- 5
met hanesgll phgipaddiie-TR&b&GND OnkidlS [ﬂﬁ()l(ﬁ,ﬁ-biélmﬂtﬁﬁrbrﬁélhﬁfpﬁ‘neﬁﬂf-élﬂgp' sts of
t achyki ni ns, mle{p@a qdeng subst ance and ot her neurokinins, both in vitro and
in vivo and Are’thus’ of use in the treatnent of conditions nedi ated by
t achyki ni ns, H®dHeMegy-aroraneyl-pira@Een- Ty gRId ¢ deroraue i ni ns. NK1-recept or
bi ndi ng af f i phenyl)pperidine f-cdbbeticianidd [1-(R)\(3,bbis-tifudrdreethglqipoyipds’ ability to
di spl ace [ 3Hhg Sefeshamee P (SP) fromreconbinant human NK1 receptors
expressgd in gSI Bt er ar CI—,,O |, 15 nenbranes. CHO cel |
menbr ants wet ﬁ?zggeﬁﬁwﬁrypﬂ?%-glpém ar‘%”r %ﬁ%)[(é‘r?u%rf’[?'ﬁg{h Bt hod described by
Dam T and QupheingbrpRe(idieg1-cabsxyliq agig5 [ 18¢R-(3, 3 o@ayifluoreinethyltiphgavid bi ndi ng was
perfornmed i netylpmeihylamide nmM HEPES, pH 7.4, containing 3 mM MiCl2, 0.02%
BSA, 0.5 nM L (& Pibst g0 eRubiofaive eth Ok WQ@_ S -K% final nmenbrane
concentratio (éo#[ laépng O?U .crﬁlg qt éﬁ%ﬁ%@ a,ngmiahea:.t ?S(Bg f(')ut?ﬁ% . The
i ncubat i on p?B’@g\é( REFUD-PPBUFIR- Ve RRERE G XYY IO i n. . Nor%beci fic binding
was det®r ni ndisethglamideexcess of Substance P (1 pM and represents about 6%
of the t ot al4-{8)q0i(BS-Bis-Gaopomstigl-szhzyiihacthivarianoy] RERe(4Audkdier characteri sed
ina functi 0ﬂﬁﬂlethyl-phenyl)—piperidin-4-yl]—1-carboxylic acid, methylamide;

4-(S)-[1-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-2-(R)-(4-fluoro-

' 2-methyl-phenyl)-piperidin-4-yl]-piperazine;

20 4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-phenyl)-piperidine-1-

carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyi]-methylamide;

4-(R)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-phenyl)-piperidine-1- '

carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-methylamide;

and pharmaceutically  acceptable salts (e.g. hydrochlori‘de,

25 methanesulphonate, sulphate, p-toluensulphonate) or solvates thereof.

Further preferred compounds of the invention are:
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-piperidine-1-
carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyll-methylamide
30 methanesulphonate;
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyi-phenyl)-piperidine-1-
carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methylamide
sulfate; ‘
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-piperidine-1-
.35 carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide hydrochloride.



25 assay for the determnation of their inhibitory effect. Human- NK1- CHO
cells were stinulated with Substance P and the receptor activation was

eval uated by neasuring the accurul ation of cytidi nedi plﬁo&pﬁftﬁpg, | gl ycer ol
(CDP-DAG), which is the liponucleotide precursor of phosphatidylinositol

di phosphat eywo@bERdAG accunul ates in 30 the presence ofeclicoi@ssse consequence
of the receptor nedi ated activation of phospholipase C (PLC)
(Godfrey,.Biochem J., 258:621-624, §989). The nmethod is described in
detail by Ferraguti et al. (Mdt. Cell. Neurosci., 5:269- 276, 1994). 1 8 APR
2005 WD 02132867 PCT/ GB01J04580 9 The action of the conmpounds of the
invention at the NK1 receptor may be determ ned by using conventi onal
tests. Thus the ability to penetrate the central nervous systemand to bind
at the NK1 receptor was denpnstrated in vivo by their inhibitory effect on
t he change i rPdriieildigipaaféroad coampdueest theyinkeritioh isacer ebr ovent ri cul ar appl i ed
substance P ijndhge bi: > GONGI g 16 Pl { t:appi Nng nodel as
descri bed by %?é%%%jr?%ﬁbgéﬁ?d@ow?m% néwarl?,{%?%n @83 . Conpounds of
the | nvent | orfFRsYIs Pl |HRERes-piEdifnisimetiyl praQi)-alulbmistivimids o | o

particul ar t hestharasuipberfald; in the treatnent or prevention of nmjor
depressive disorders including bipolar depression, unipol ar depression,
single or recyrre o) SiV i i - Wi.t hout psychotic
Features, oot heoanpolielr SENER S ShIBBAEE, of iRl holBlihe E3YENES o
post par t um orfgbstangenfzapg elhenrgifoliinsahth it Yo ARd inydvorand A eiBHE obf pani ¢ 15

di sorders. Quserinnedirehtmentdelr sorelitoosrpeataed iyt tachykidires, tiedudingaj or

depr essijge disgpstdSdeSP hmtEbHeEnhkiniigm ¢ di sorder with early or |ate onset
and with or without atypical features, neurotic depression, post traumatic

stress disorders and soci al phobia; denentia of the Al zheiner's type, with
early or | at dKongeeptoryibindinge sfeiys dipsnsen deigreinedr idefntyathei th 20
depressed noedmponaid’ abiktp tal displacen (Bt} e dulbtaree do (&), fraumpdvetndimanes, cocai ne,

hal | uci npgen%uniaﬂfﬁkﬁ%cﬁgmmfﬁré&ed R @RMESS IHAMRGr GRARIENGES cell NYPNOLI Cs,
anxi ol ytics and ot her substances; schizoaffective disorder of the depressed

type; and adtRYHRNE di sorder with depressed rmood.. Ma* or
CHO cell membranes were prepared by using a modification of the method

described by Dam T and Quirion R (Peptides, 7:855-864, 1986). Thus
ligand binding was performed in 0.4 ml of 50 mM HEPES, pH 7.4,
containing 3 mM MnClp, 0.02% BSA, 0.5 nM [*H]Substance P (30+56

20 Ci/mmol, Amersham), a final membrane concentration of 25 pg of
protein/mi, and the test compounds. The incubation proceeded-at room
temperature for 40 min.. Non-specific binding was determined using excéss
of Substance P (1 uM) and represents about 6% of the total binding.
Compounds of the invention were further characterised in a functional

25 assay for the determination of their inhibitory effect. Human-NK4-CHO cells
were stimulated with Substance P and the receptor activation was
evaluated by measuring the accumulation of
bytidinediphosphodiacyiglycerol (CDP-DAG), which is the liponucleotide
precursor of phosphatidylinositol diphosphate. CDP-DAG accumulates in

30 the presence of Li* as a conseguence of the receptor mediated activation of
phospholipase C (PLC) (Godfrey, .Biochem. J., 258:621-624, 1989). The
method is described in detail by Ferraguti et al. (Mol. Cell. Neurosci., 5:269-
276, 1994).



depressive disorders may also result froma general nedical condition 25

i ncluding, but not limted to, nyocardial infarction, giabetes m scarriage
or abortion, etc. Conpounds of the invention have al§ Hﬁ%%?ﬂmmnd to
exhibit anxiolytic activity in conventional tests. For exanple in marnoset
human threat test (Costal) et al., 1988). 30 Conpounds _of the invention are
useful as ah&fg8%cs. In particular they are useful FRYEREPRatnent of
traumati c pain such as postoperative pain; traumatic avul sion pain such as
brachi al pl exus; chronic pain such as arthritic pain such as occurring in
osteo-, rheunmatoid or psoriatic arthritis; 35 neuropathic pain such as
post - herpetic neuralgia, trigemnal neuralgia, 1 0 APR 2005 WD 02/ 32867
PCT/ GBO1/ 04580 10 segnental or intercostal neuralgia, fibronyalgia,

causal g;ﬁ p?lﬁé Qaﬁ)heﬂf th@&iﬂrﬁpﬂbﬂﬁ&§t‘if,thgirﬁfeﬂtohcat?ﬁljﬂﬂ pad Ptaorﬁﬂl 9 Rt her ?p%{-i nduced
neur opat hy, neur.o a ni cul ate

neur al gi a, ?tgrgrg %cﬁéﬁ?]%a% anr?é] YeSt clﬂ'? h& absf@)ﬁgaf)ﬁ fia Ee &S?st rophy,

phant om | i nbc%?tfﬁhﬂ@fvoq?eﬁﬁf@msaﬂddp#ﬁ" (ﬂ* h?e’&’ﬂhfﬁ‘?épt%\@ﬁs d@“@ﬁ%ﬁﬁdne acute or
chroni ¢ t ensinofvo hethdiatihiditodyestpctramnthe dhingedn thzabehavisxindlo@tbysi nus pai n,
gggﬁ glr ﬁt ggf‘ﬂn ebr%ﬂkﬁig?bﬁ’phgﬁgpgﬁéno%%ﬂrth@aderulogcc}b'rﬁﬁq‘:chﬁ-lr O|r013|glnn
dysnmennor r ho%%{ %E?@Pm %‘iaﬁ deﬁ‘ﬁﬁg& tF?@n'agrga@fo\'h%ﬂ‘%thqrs ‘?fuscul oskel et al

pai n; |ow baElkarmcqjaﬂ&gde. g. spinal stenosis; prolapsed disc; sciatica;
angi na; ankyl osing spondyolitis; gout; burns; scar pain; i tch; and thal am c

pain such asg gsuntdﬁto%piaq?semﬁmmecfgﬂhnnh BgiALS € stchse geyent ion, are al so

useful .in the i ncl U somi a, insommi a,
sl eep a‘@nea InnpgréigHlrp gy %ﬁd“se@{' ’Ea@?aﬁ‘?aﬁt’f‘?% %’ Bfeé’%'ﬂtlﬂ’ér @f "@dﬂ’rpounds of the
i nventi on ardepadssiveudiedrdérsiinclodieg tipelar ndeptession,pugipelat idepressién,t he cogniti ve

di sorders. Cthj?étdr\féctﬂﬂeﬁpﬁﬂﬁfrSiebfé@én@%pﬂ@d&n&mrﬂor wm&ﬁt,ssgcho’»%@ di sorders and
COgm tive dl%atgr erscapa?? tfa‘?ur%n\%s%eﬁaﬁ& ;Ifggmelzuré plca{’r?ea?urgor’g)ounds of the

i nvention ar
postpartum onset the treatment of anxiety and the treatment of panic

15 disorders. Other mood disorders encompassed within the term major
depressive disorders include dysthymic disorder with early or late onset
and with or without atypical features, neurotic depression, post traumatic
stress disorders and social phobia; dementia of the Alzheimer's type, with
early or late onset, with depressed mood; vascular dementia with

20 depressed mood; mood disorders induced by alcohol, amphetamines,
cocaine, hallucinogens, inhalants, opioids, phencyclidine, .sedatives,
hypnotics, anxiolytics and other substances; schizoaffective disorder of the
depressed type; and adjustment disorder with depressed mood. Major
depressive disorders may also result from a general medical condition

25 including, but not limited to, myocardial infarction, diabetes, miscarriage or
abortion, etc. . ,

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). ‘

30 - ,

Compounds of the invention are useful as analgesics. In particular they are

useful in the treatment of traumatic péin 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;

35 neuropathic pain such as post-herpetic neuralgia, trigeminal neuralgia,



cognition enhancers in healthy humans with no cognitive and/ or nenory

deficit. 25 Conpounds of the invention are also useful in the treatnent of
tolerance to and dependence on a nunber of substancesﬁ, 3Fge %ﬁgpl e, they
are useful in the treatnent of dependence on nicotine, “a % > caffeine,

phencycl i di R&, .k &ggncycl idine |ike conmpounds), or in theddoeassent of
tol erance to anci 0 dependence on opi ates (e.g cannabi s, heroin, norphine)

or beniodi azepines; in the treatmeni0of cocaine, sedative ipnotic,

anphet am ne or anphetam ne- rel ated drugs (e.g dextroanphetani ne,

met hyl anphet am ne) addiction or a conbination thereof. 1 9 APR 2005 WO
02/ 32867 PCT/ GB01/ 04580 11 Conpounds of the invention are al so useful as
anti-inflammatory. agents. In particular they are useful in the treatnent
of i nfl ammat i segrentalsemimercostalf hewsalgia, fibtemyalgia, beosaltin ipsrighedalr heunat oi d
art thri ti ts; it_nnémpétﬁﬁatabeﬂm néifopathy! EIMDRIcPiDy-ifdBe@ Aesropathy, PEDS e -
gastrointesti ra as_Cx se, er ve.colitis,

i nfl ammat ory B‘%&%‘? dﬁ%uer%@and?ndﬁggt }regl}aigz 1 aﬁ?ﬁgﬁl%t%f I g’%%rgf_g('ﬁ’y drug i nduced
damage; i nfi afiRBsopPgvegest aewsldis refle YRPAthstic HYstrgeh aitjpaiom HmB” eczema;

i nfl ammatdory paiseases fofmd dfthebdantid enchsaschigesdne, aguge bt ciso@atbneioge

i ncontinence; hanfcRY e taRsbreSMuldrn oM@y Idhueommindg,effy the invention

are al so usef H%aéanh t,h% ttrleat nment of. al I.erﬁ.c (?i sor_der%,. tn. afrti cul ar

al l ergic di soPTEPE"OPPREIEK PANSLRAMNRLPHY'TAFT 879 EndPs g eéF"Sﬁ ¢ disorders of
the airways sPRifi deniehisnirepnsent Coaipo BRER'S oMunhePailv dismemorheeasl so useful in
t heI tEl eat ment mehstRAEL B4, menifgitis; Hradhaoiditis;, mosuvbketgalapuin; VIowi BackJ. hEmesi S g
i ncl udes,;pacut g.; i Spinde : i .antdeci.p LS~ The conpounds
of the i1n(€ent %ﬁ%ﬁ?%ﬁgﬂﬁt (E%hq{?ﬁgést%?ag?c'aﬁdug% g’#&ﬁ}{s @g\ﬁ/%r- i nduced. For
exanpl e, enmesPROARINEHOUL DiNSe §°35\PaHY ﬂg’é 6553 alaric PR 8YCh 35eRBt her apeut i ¢
agent s such asirokalthajdreic paig- agents, e.g. cycl ophosphani de, carnusti ne,

| onusti ne and 20 chl oranbucil; cytotoxio antibiotics, e.g. dactinonycin,

doxorubi cin, cpi, &g%giq?'tﬁe mnﬁ’éfgl@a&&‘;usém i TR A0hhe8r sRed:  CYtarabine,
met hotrexate _an - flyorouracil; vinca ql al olds, e.g. et OR(?S' de,
vi nbl ast¥°he aﬁifﬁor ers including dysomnia, insomnia, sleep apnea, narcolepsy, a

circadian ritmic disorders.

Compounds of the invention are also useful in the treatment or prevention
of the cognitive disorders. Cognitive disorders include dementia, amnestic
20 disorders and cogpnitive disorders not otherwise specified.

Furthermore compounds of the invention are also useful as memory and/or
cognition enhancers in healthy humans with no cognitive and/or memory
deficit.
25
Compounds of the invention are also useful in the treatment of tolerance to
and dependence on a number of substances. For example, they are useful
in the treatment of dependence on nicotine, alcohol, caffeine, phencyclidine
(phencyclidine like compounds), or in the treatment of tolerance to and
30 . dependence on opiates (e.g cannabis, heroin, morphine) or
benzodiazepines; in the treatment of cocaine, sedative ipnotic,
amphetamine or amphetamine- related drugs (e.g dextroamphetamine,
methylamphetamine) addiction or a combination thereof.



vincristine; and others such as cisplatin, dacarbazi ne, procarbazine and
hydr oxyur ea; - and conbi nati ons thereof; radiation sickness radi ati on 25
therapy, e.g. irradiation of the thorax or abdonen, cg gégém he treat ment-
of cancer; poisons; toxins such as toxins caused by nmet ab @ sorders or
by infection astritis, or released during bact ira
ggstr0|ntesW|ﬂﬂfgwn?ection; pr egnancy; vestibulgr disglf('jﬁeherO9 s%ch as notion
si ckness, vertigo, dizziness and Merilere' s di sease; post-operative 30
sickness; gastrointestinal obstruction; reduced gastrointestinal notility;
visceral pain, e.g. nyocardial infarction or peritonitis; mgraine;
increased intercranial pressure; decreased intercranial pressure (e.g.
altitude sickness); op|0|d anal gesi cs, such as norphine; and

gast r o- oesopGgamiunds efftheinvehtior asealsaosefulias dhiidammatonpugents. islul gence of

food or dri Nlparatifl 13 S1eOUBA), in A rHASACKH iABERIASIAERR Of tati on.

heart burn, suc 32867 PCl/ GB 458 epi sodi c
heartburn, nd¥ u&P%IChWé'é?r?rBU?q‘H'S a}fﬁdgﬁ’é@?tqd ﬂﬁ%g‘a 'HS%? ?83?‘??“%1@8 dyspepsi a.
Conpounds of infleniaterg diseasesaf theagasiooiniseting| trachsuchastGrobn'sidineasef 5

gasth r oi nest iufRkatile S@Uhﬁ’@[ BflSdGBtons bowel URBAR: RAwehorEMBidANMBintSKi nhdi sorders
SucC as Soril. SucC as

angl na, \F;ascurﬁ bﬁrl!iat(ﬂgHF éh%ﬁgg%ﬁ%bﬁﬁgmaﬁﬁ)y&g&ggé Bﬂgéiﬁﬂ%sa‘heam a such as
cerebral vas@§pErRs:. 8d SGFTRR o i’iiio‘i'%?aﬁ%iseﬁﬁﬂ}ena gder $49hr 8%i ng and

col I agen di sepsiitis aediuﬂgeamosmeec@@edﬁmsamiﬂdm"rﬁelpmahorc 10 fascioliasis;
di sorders related to i nmune enhancement or suppression such as systenic

Compound of CLBILIOR e FigPon fre AS5TRERI B8 Ao Sl 70, °°18"

depr essi ve stifpiders, |'%P%rﬁ@[%rr%|8'igi%iﬁ°”€ﬁrs ghifeetip sl asrurierircanl sor ders.
Depr essi ve stidrgis disocdeude timapiovayd epehesshinigisdi sor der s i ncl udi ng bi pol ar
depressi on, unipolar depression, single or recurrent nmjor depressive

epi sodes wit vM# Ut psy hotic feat unes atato features, nelancholic
features, at BPPQP” 303 Lﬁ§¥ 'ﬁ' s?%oa‘ﬁe gi g?’ﬁ S &Psor der with 20
early of5| at @ausegeteteliien wnd h’oﬁi*t'“ﬁi EReie '&‘i“ﬂﬁsc‘&imﬁ‘ éﬁ‘?ﬁ'ﬁege‘améhr otic
depressi on 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
alkylating agents, e.g. cyclophosphamide, carmustine, lomustine and
20 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 and
vincristine; and others such as cisplatin, dacarbazine, procarbazine and
hydroxyurea; and combinations thereof; radiation sickness; radiation
25 therapy, e.g. irradiation of the thorax or abdomen, such as in the treatment
of cancer; poisons; toxins such as toxins caused by metabolic disorders or
by infection, e.g. gastiitis, or released during bacterial or viral
gastrointestinal infection; preghancy; vestibular disorders, such as motion
sickness, vertigo, dizziness and Meniere's disease; post-operative
30 sickness; gastrointestinal obstructién; reduced  gastrointestinal motility;
visceral pain, e.g. myocardial infarction or peritonitis; migraine; increased
intercranial pressure; decreased intercranial pressure (e.g. altitude
sickness); opioid analgesics, such as morphine; and gastro-oesophageal
reflux disease, acid indigestion, over-indulgence of food or drink, acid
35 stomach, sour stomach, waterbrash/regurgitation, heartburn, such as



and soci al phobia; denentia of the Al zheiner's type, with early or |ate
onset, with depressed nood; vascular denentia with depressed nood; nood

di sorders induced by al cohol, anphetam nes, cocai ne, zgq3 gﬁ

i nhal ants, opioids, phencyclidine, sedatives, hypnotlcs anx ontlcs and
ot her substwoegsgs7schi zoaffective di sorder of the deprewerdnsstype. Conpounds
of the invention may be adm nistered in conbination with other active
substances such as 5HT3 ant agoni sts,” serotoni n agoni sts, selective 30
serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake inhibitors
(SNRI'), tricyclic antidepressants or dopam nergic anti depressants. Suitable
5HT3 ant agoni sts which may- be used in conbination of the conpounds of the

i nventions include fo | e ondansetro rani setron 35 and

met ocl opr ani ERISOdE Igeaﬂép(n @”9@%%‘{’:’?8 .‘568' &(5‘&8%’?}"" #3dsui t abl e

ser ot oni n agéyspepssa.whi ch nmay be used in conbination with the conpounds of
the invention include sumatri ptan, rauwol sci ne, yohinbine and

met ocl opr am U|t Ie SSR vvh'c ue |ncrrb|n ion with the
conpounds ofgonf“ﬁounl v ntl?eon"“(e g?n OA uox %)?lﬁ'e?n % 2l SHPSR Q%em)xetl ne,
f 1 uvoxali ne, 9asgaiptsriinal ﬁ@ordiemcbuaﬁemta%rtt%! Fﬁerqm skinrAisaider®. 10 Suitable

SNRI' whi ch nayghbes psedsisnpedtibiandtsuniiuriy vdsobeestic aligeasedsudf as t he i nvention
| nclude ven! A Bsafl HBRAHR! AiieRe LIS abs, ﬁafe!,rbp.saﬁgam&pressams whi ch

may be used in conbi naf i |nventbon i ncl ude

i m prani ne, St AP pf?r?‘it’rﬁg "aé?ﬁpgﬁ‘i" F@Wnﬁg Si%ara?’i‘d’°ﬁorﬂa?inﬁff i%ne. Suitable
dopami ner gi dibsesirigd epd @Mﬁnsdlweﬁ shely apesclpsederma andnbdsinephiin with a
conmpounig of fhmmagwemdrms fontédidemiuns ofispberaat orBigReSsioReuc?0 It will be

appr eci at ed m Sirffosl 1 AOMRLAR oo ORASLL T On TRy e

adm ni stere sI y' (et int same or feren phar maceuti cal
formul ati ond¥P r‘%ﬁ' Isg @?ﬁﬂ‘é’l‘( Raily. The invention therefore provides a conpound
of formula (1) or a

Compounds of the invention are of particular use in the treatment of

15 depressive states, in the treatment of anxiety and of panic disorders.
Depressive states include major depressive disorders including bipolar
depression, 'unipola‘r depression, single or recurrent majof depressive
episodes with or without psychotic features, catatonic features, melancholic
features, atypical features or postparium onset, dysthymic disorder with

20 early or late onset and with or without atypical features, neurotic depression
and social phobia; dementia of the Alzheimer's type, with early or late
onset, with depressed mood; vascular dementia with depressed mood;
mood disorders induced by alcohol, amphetamines, cocaine,
hallucinogens, inhalants, opioids, phencyclidine, sedatives, hypnotics,

25 anxiolytics and other substances; schizoaffective disorder of the depressed

type. -

Compounds of the invention may be administered in combination with other
active substances such as 5HT3 antagonists, serotonin agonists, selective

30 serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake inhibitors
(SNRI), tricyclic antidepressants or dopaminergic antidepressants.

Suitable 5HT3 antagonists which may be used in combination of the
compounds of the inventions'include for example ondansetron, granisetron
35 and metoclopramide.



25 pharnmaceutically acceptable salt or solvate thereof for use in therapy,.
in particular in human nedicine. There is also provided as a further aspect
of the invention the use of a conmpound of fornula (1) qr,a pharmaceutically
acceptable salt or solvate 30 . thereof in the preparatiloh %ﬁ?iﬁﬁ%dicanent
for use in the treatnment of conditions nediated by tachykinins, including
subst ance R@ndset her neurokinins. In an alternativeporcsupisier aspect
there is provided a nethod for the 35 treatnent of a mammal, including man,
in particular in the treatnent of W8 02/32867 14 0 APR 2005 PCT/ GS01/ 04580
condi tions nedi ated by tachykinins, including substance P and ot her
neur oki ni ns, conprising adm nistration of an effective anmount of a
.compound of forrmula (I) or a pharmaceutically acceptable salt thereof. 5 It
w || be appreciated that reference to treatnent is intended to include
prophyl axis as well as the alleviation of established synptons. Conpounds

of formla (Syitablysebstordnl rgonists avtdch amy theeusedvincdoaibiregibn huth thee acti ve

\ngredient Tnpbh&l dhy iNIARST e SumaPRRNTRARIICRE! W(iffngikat | on. 10

Accordi ngly, the |qvent10n al so provi phar maceutl conposition which
conpri ses at?NAdBRPCIR™Brpound of formula (1) or a pharnaceutical ly
acceptable salt thereof and fornmulated for adm nistration by any conveni ent

route. Such sigEPELVSRIGMchamhgy Bé &6&d abtombinhtion Withthe admpb@fisfar use in
medi cine, i Pl difibh Ao MITBRORRAL C cRonaRT CABHRCHIVSARAAL! Y be
formulated in a conventi onal manné€r using oné of nore pharnaceutically
accept abl e CRFPEENS ndalPBRCFesiraliRg @nd #Medi%onpounds of formula (1) may be

formul ated for oral, buccal, parenteral, topical (including ophthalmc and

nasal ) ,pdepdyitQhle 'SR HhictOmar Be k& nBédnWha8bn With 3hd 96&‘{3%”%%%?' tehf or 0
roug e nou or

ﬁg;ne)m. s}:g?t gﬁegﬁng%%fﬁﬁ]ﬂ]%@ég%ﬂgﬁgin? !ﬁgét)é%fg)lfeﬁhl%gzt |( g:'ilt hg)rrposi tions may take the
form of, for exanple, tablets or capsul es prepared by conventional neans
wi t h 25 pharSuitaide tricpeliclaptidepresatiat Mhich acayhecmdes! is uohbiastidai with ag agents (e. g.
compound of the invention include imipramine, amitriptiline, chlomipraming
15 and nottriptiline.

Suitable dopaminergic antidepressants which may be used in combination
with a compound of the invention include bupropion and amineptine.

20 It will be appreciated that the compounds of the combination or composition
may be administered simultaneously (either in the same or different
pharmaceutical formulations) or sequentially.

The invention therefore provides a compound of formula (I) or a
25 pharmaceuticaily acceptable salt or solvate thereof for use in therapy, in
particular in human medicine.

There is also provided as a further aspect of the invention the use of a
compound of formula () or a pharmaceutically acceptable salt or solvate

30 _ thereof in the preparation of a medicament for use in the freatment of
conditions mediated by tachykinins, including substance P and other
neurokinins.

In an alternative- or further aspect there is provided a method for the
35 treatment of a mammal, including man, in particular in the treatment of



pregel ati ni sed nmai ze starch, polyvinyl pyrrolidone or hydroxypropyl

met hyl cel lul ose); fillers (e.g. lactose, mcrocrystalline cellul ose or

cal cium hydrogen phosphate); lubricants (e.g. nagnesium stearate, talc or
silica); disintegrants (e.g. potato starch or sodiunj gt pghxmﬁycollate); or

wetting 30 nt. e.g. sodium |l auryl sul phate). The t Jpy be coated
by net hods%&?ﬁﬁgé\om inthe art. Liquid preparations (/)r Ogl(r)gﬁ

administration may take the formofl14 for exanple, solutions, syrups or
suspensions, or they may be presented-as a dry product for constitution
with water or other suitable vehicle before use. Such |iquid preparations
may be prepared by 35 conventional nmeans wth pharmaceutically acceptable
additives such as 1 8 APR 2005 WD 02/ 32867 PCT/ GBO /04580 15 suspendi ng
agents (e.g. sordiionslmediate,bycichykindsse indudingatsibstancer P Aydirofigeenat ed edi bl e
EatS); Ierrul 3I ﬁé’lfralgniﬁ?e'a&rﬁpr{sﬁ}ggadﬂnﬁﬁ@tr&ﬁﬂrﬂ Pl ariCaetMe dAfitnt %ﬂéusous ;/e[;: cles

e.g. alnon | [ e e actl.onated vegetable
oils); and pr‘g%r%‘?c{}'g‘fj i%@g'%‘%lae?@?r ar%r{%@?t%(")’ﬁ&w J%%C%P t-a%[lé§ ahy}ff%%%ybenzoat es or
sorbic acid). The preparations may al so contain buffer salts, flavouring,
col our i ngp andit svik éeedppragiategie thias redsreageptooipedtiabet. is Rntepdedatd mekidéor or al

adni ni st rat i o oBRYaREaSHIEAGhY alledfalioH GHlesthbhPeds)ifiptohRNESMbIREs F €! ease of the
active conpoun ; 10I Far buccal, adm ni stration th e.c {) |t|cz.n may take the
form of tabl e?’segPuia; § aRgBs HEIRrad & P o8 VERFLRY Therir. The
conpounds of inAedientie prafeyablyaeseded ey abhasmacputien! fpaulationr al 15

adm ni stration by bolus injection or continuous infusion. Formulations for

i njecti may j i f -'n[ﬁﬁm s or innmlti-
dose co(rﬁbai neﬁ%ﬁr%ﬁﬁe@%qgﬁé ngg#%irsgs%?@g%ieseiﬂ{iﬁﬁgc%gcélo%| tl gfrtl‘éﬁrray take such
forms as suspWRER oFEMPESE A 0§85t PNEMFPTPBHY | J?rlnirm%r(')aq?feo%s vehi cl es,
and may cont apherieeantically gcgepiapinsalt theredf and fouryiaied farpdmirdsteatiomi | i si ng and/ or
di spersing agentpy dhiaiidhdtrbmel Buctt BEmpRitione dré PrefeiaBit in@Yombe i n powder
form for Consédai)%gd B Wt I theStint 2 BaEliChéimaf nSedidhE! dddf cafPy " 09EN-T 1 ee
wat er, before use.. . . . ‘

15 conveniently be formulated in a conventional manner using one or miore

pharmaceutically acceptable carriers or excipients.

Thus compounds of formula () may be formulated for oral, buccal,
parenteral, topical (iﬁcluding ophthalmic and nasal), depot or rectal

20 administration or in a form suitable for administration by inhalation or
insufflation (either through the mouth or nose).

For oral administration, the pharmaceutical compositions may take the form

of, for example, tablets or capsules prepared by conventional means with

25 pharmaceutically acceptable excipients such as binding agents (e.g.
- pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropy!
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

30 °  agents (e.g. sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration

may take the form of, for example, solutions, syrups or suspensions, or

they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by

35 conventional means with pharmaceutically acceptable additives such as



The conpounds of the invention may be fornulated for topical 25
admnistration-in the formof ointnments, creans, gels, |otions, pessaries,

aerosols or drops (e.g. eye, ear or nose drops). Qnt nz%ms Pﬁpg reans nay,
for exanple, be fornulated with an aqueous or oily bas ﬁt &u addi tion

of suitable thickening and/or gelling agents. O ntnents for admnistration
to the eye YR3B manufactured in a sterile manner usPhYe®8@*Bterilised
conponents. Lotions may be fornul atgeg with an aqueous or oily base and will
in general also contain one or nore enulsifying agents, stabilising agents,
di spersing agents, suspending agents, thickening agents, or colouring
agents. Drops 35 may be fornulated with an aqueous or non-aqueous base al so
conprising 1 8 APR 2805 WD 02/ 32867 PCT/ GBOLl/ 04580 16 one or nore di spersing

agent s, Stab%&ép%k&ﬂ a%g@ﬁé’ (é.g."“?&lchﬁo?i @g%xg,gegén%logé RHFREAMI B agents. They
may al so contaln a presServative. The co unds of .the 1nventiron may al so be
formul at ed i Avdreggngied aslible REDsyieBIAgents (38 BaHbe IGFRENOBr ret enti on

enenmas, e. (. aqwouaivahidgs ¢omedmondooikloils esigresethyrajcdbab@srastiatateds cocoa butt er

or other gl yGesddins. oibe CoRPOpRAsHaivet heelgIvembign BRY mbgRpbe formul at ed
as depot,. pr p(ﬁr ay ons, Suchrbl ong’ a@tl n%) I nul ati Ens rrtaé bbff adm ni stered by
10 i npl aht at ['6 0’?' SP-ECEMH PEPE T it RE0 ?R?OB? TPREPEDLBMNHPY) or by 15 20
i nt r armuscul apalisnflavetiings colqwing angd sreeiRBiRg Pgets ArapmsaRiBiiads of the invention
may be fornulated with suitable polyneric or. hydrophobic materials (for

exanpl e as aF ?}éltiéhéj?ori SaPRAfRERRIGASy B! %uitQBlgifBHnLﬁé‘tEé‘f@%?ver esins, or as

sparingly so spari ng sol ubl e salt. For

;
u erivat|yes, for_exanple, as
i nt ranasal aa‘?;%rﬁﬁ%cfr LGPF%H#,M‘FH%“VS(S’WBWS of the invention may be formul ated

as solutQ@ons for admnistration via a suitable netered or unitary dose
devi ce or al FermatalvRininigfation BEEipositisn Waytake i babbetagrty ber for

adm ni strati B?%@%E%m%{a?ég iﬁﬂm\%nﬁo‘?wlai M&haerdevi ce. A proposed dose of the

conpounds of Invention i's to about 1000ng per day. It will be

appreciated that it may be necessary to nake routine
The compounds of the invention may be formulated for parenteral

15 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,

20 stabilising and/or 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. '

The compounds of the invention may be formulated for topical
25 administration in the form of ointments, creams, gels, lotions, pessaries,

aerosols or drops (e.g. eye, ear or nose drops). Ointments and creams

may, for example, be formulated with an aqueous or oily base with the

addition of suitable thickening and/or gelling agents. Ointments “for

administration to the eye may be manufactured in a sterile manner using
30 sterilised-components.

. Lotions may be formulated with an aqueous or oily base and will in general
also contain one or more emulsifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or colouring agents. Drops

35  may be formulated with an aqueous or non-aqueous base also comprising



variations to the dosage, depending on the age and condition of the patient
and the precise dosage will be ultimtely at the di scre%_li on of the attendant
25 physician or veterinarian. The dosage will al so depe @ &Rt {if3r out e of
adm ni stration and the particul ar conpound sel ected. Conpounds of fornula
(1), and sawpszsed sol vates thereof, may be prepared PEY/GBpd4¥_ner al net hods
outlined hereinafter. In the follow,gg description, 30 the groups R Rl, R,
R3, R4; R5, R6 in and n, have the neaning as previously defined for
conpounds of formula (1) unless otherw se stated. Conpounds of fornula (1)
may be prepared by reductive N al kylation of a conpound of formula (11), 35
1 & APR 2005 WD 02/ 32867 PCT/ GBOL1/ 04580 17 RA)n R2 RS N LNH (Ill) with a
pi perazi ne derivati ve 0(ill%s) in an. as%%)qitj C asoltvent chh as .5 dichl oroet hane
and in the proSeRdBOSrHPeTINg PO SISINY AU R I 2T O as sodi um

bor ohydri de &HSREBdINgRIEHts ey Hiay isise sAYan agEesensi¥dunds of formula (11) may
be prepared by treating conpounds of forrmula (1V) 10 (Rm15 with

tri phosgene imeagorﬁﬂﬂfﬂﬁ%cofsmevﬁﬂ&gt%}lcgh:gsél%Cﬂ'él WRIRLOAHE Rpd) TN the

presence_of an organi c base suc rie E%g‘} ne to formthe. I nternmedi ate

car bony! 2 chl 6PTERSHAGRFHGM @S CUPPRHIPaT N 8873% F-9- fCOPEEING ed, fol | owed
by reaction ebnisolipwlseppsiornbases sheh asrropes kidtepoiotber(@iicgrided) n R2 20 (V1)

The compounds of the invention may also be formulated as depot
preparations. Such long acting formulations may be administered by
10 implantation ({for example' subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds of the invention
may be formulated with suitable polymeric or hydrophobic materials (for
example as an emuision in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly soluble salit.

15
For intranasal administration, the compounds of the invention may be
formulated as solutions 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. '
20

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 the age and condition of the patient
and the precise dosage will be ultimately at the discretion of the attendant

25 physician or veterinarian. The dosage will also depend on the route of
administration and the particular compound selected.

Compounds of formula (1), and salts and solvates thereof, may be prepared

by the general methods outlined hereinafter. In the following description,
30 the groups R, R4, Rg, R3, R4, R5 , Rg m and n, have the meaning as

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

Compounds of formula (I) may be prepared by reductive N-alkylation of a
compound of formula (11),
35



| B APR 2005 W 02/32867 PCT/ GBOL/ 04580 18 The reaction conveniently takes
pl ace in an aprotic solvent such as a hydrocarbon, a hal ohydrocarbon such
as dichl oromet hane or an ether such as tetrahydrofuran optionally in the
presence of a base such as a tertiary 5 am ne e.g.id&i@ﬂpg@ | et hyl am ne.
Where it is desired to isolate a conpound fornula (1) as a salt, for exanple
a phar maceuyybgadkys acceptable salt, this may be achi eugd/dpguisgsncti ng the
conpound of formula (1) in the forn19f the free base with an appropriate 10
anmount of suitable acid and in a suit’abl e sol vent such as an al cohol (e.g.
et hanol or methanol), an ester.(e.g. ethyl acetate) or an ether (e.qg.
diethyl ether or tefrahydrofuran). Pharmaceutically acceptable salts may
al so be prepared fromother salts, 15 including other pharmaceutically
acceptabl e salts, of the conpounds of formula (I) using conventional

¥dS™ ARPn (1V), (V) and (VI) may be prepared by
for known conpounds. 20 The conpounds of
formula (1) may readnyy beipsSol ated in association with solvent nolecul es
by crystallisation frgm gs, evaporation of an appropriate solvent to give
t he correspondi f pl vates. 25 Wen RsSpe ific enantionmer of a conpound of
general fornul aiy is required, this May e obtained for exanple by
resol uti on of or respondi ng enantionﬂL;gNnixture of a compound of formula
(1) using conVEhtional methods. Thus, for” exanple, specific enantioners of
t he conpoundgll)of forrmula (1) 30 rmay be obtai n@ll) from the corresponding
enantioneric mxture of a conpound of forrmula (1) using chiral HPLC
procedure. Al ternativel enant.i o of a conmpound of general formula (1)
may be synt P‘?’étgi S %%qe[ h%e”é{%‘B’ngﬁ'?aWe 'aé’pt"’]pgéﬁcl yONER %8&? nf®r medi at es
usi ng an§ of dicBrasifiang&nd irmihe preseacsseis Yitakle medal reduciap goent sgcinPrR 2005 WO
02/ 32867 PCTh&86diif4dRBydride or sodium triacetoxyborohydride.

Compounds of formula (i) may be prepared by treating compounds of
formula (IV)

) o)
NH N_ _CF
E E \”/ |
0]

(Rm (Rym
(V) V)

10

15 with triphosgene in an aprotic solvent such as dichloromethane and in the
presence of an organic base such triethylamine to form the intermediate
carbonyl chloride compound (V) which may be isolated if required, followed
by reaction of compound (V) with the amine compound (Vi)

?1 Ron
HN

R3
20 . ) . R2
' )



19 Thus for exanple the required enantioner nmay be prepared by the
corresponding a chiral piperidin-4-one of fornmula (1V) using the process
descri bed above for preparing conpounds of formula (I} gr% 2w§pounds 5
(rv)., followed by separation of the diastereonmeric m xtu a conpound

of formul a(wpousBsrg conventi onal procedure. The chiraleCTiohpodstls (1 V) may be
prepared fromthe corresponding racgmc conpound (IV) using conventional
procedures such as salt 10 formation with a suitable optically active acid,
separating the resultant diastereoisoneric salts by conventional neans e.g.
chromat ography and crystallisation followed by hydrolysis of the

di astereol soneric salts. A suitable optically active acid for use in the
process is L(+)nande|ic acid. 15 In a further enbodi mnent of the invention

t he chiral caonpound (I may repared usi ng Comi ns reaction as descri bed
in Journal AnEH Eeéﬁt'o"bﬁ%fﬁ‘leﬁ'ﬁ!’ﬂys@ég%f’ ©q ¢ 2N 13REOtIC, AR D8N 30 | owed by
reducti on of rgfdﬁacadxohyajhaiehyletqnynbpdsmhélascdlréﬂcai@nethamd eeart etheyispelt i di n- 4- one
derivative. TRetetrhBdilirhRd fw\um e hREEA &fsd BasVdhogeN gy met al catal yst
e.g. 20 %al | adi um on .a SO a,[ S ﬁgpport e.g. carbon or alumna. The reaction
is carriced oUt"fRY%%S8 B‘H% LU as ester e. g. ethyl acetate. In a further
enbodi nent of the invention the enantioners of the conpound of fornula (1)
may be prepar@herbyt is desitet dnisolateza cdmpoahd &omnala () ¥k Ja sadt] fogex@mple5 of t he
processes desacbhé}ﬁqcameaa@ afceéptm&eaf ARG N BROLH 8 by fr@é&?ﬂ%%é 1) from am ne

M The chiral am ne dfr the Heorres I ng racemc
anine (111) m&%ﬁ 85%%‘052%{ "bﬁ‘&pfgﬁ’%éﬁ’a&e&s a5t appr prfag? mation with a
sui t abl el0opt iameduny obititable agidiand iz spheble peleaittisbeh psan @ooher(el | ustrated by
the foll ow ngatha”ﬁoebrmﬁdhaﬁcﬁ)s anReter @ gy acamdie)Chr @i &haofe.d. dicthyled as a
limtation ofgy %r%e@r‘é%é In the I nternmedi ates and Exanpl es unl ess

ot herwi se state AP "2005 WD 02/ 32867 PCT/ GB01/ 04580

Pharmaoeuﬁcally acceptable salts may also be prepared from other salts,
15 including other pharmaceutically acceptable salts, of the compounds of
formula (I) using conventional methods.

Compounds of formula (llf), (IV), (V) and (VI) may be prepared by
analogous methods to those used for known compounds.

20 .
The compounds of formula (I) may readily be isolated in association with
solvent molecules by crystallisation from or evaporation of an appropriate
solvent to give the corresponding solvates.

25 When a specific enantiomer of a compound of general formula (1) is

required, this may be obtained for example by resolution of a

corresponding enantiomeric mixture of a compound of formula (I) using

conventional methods.

Thus, for example, specific enantiomers of the compounds of formula (i)
30 may be obtained from the corresponding enantiomeric mixture of a

compound of formula (I) using chiral HPLC procedure.

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



20 Melting points (mp.) were determ ned on a Buchi mp. apparatus and are
uncorrected. R T. or r.t. refer to roomtenperature. Infrared spectra (IR)
were nmeasures in chloroformor nujol solutions on a FY déwd}gbéunent
Proton Magnetic Resonance (NWMR) spectra were 5 recorde

i nstrunment syghy4e@ or 500 MHz, chem cal shifts are repuiddiddssoppm (8) using
the residual solvent line as internal standard. Splitting patterns are
designed as s, singlet; d, double; #9 triple; g, quartet; m nultiplet; b,
broad. Mass spectra (Ms) were taken on-a VG Quattro nass spectroneter.
Optical rotations were determned at 20C with a Jasco 10 DI P360 i nstrunent
(1=10 cm cell volunme =1 nm., k =589 nm. Flash silica gel chromatography
was carried out over silica gel 230-400 nesh supplied by. Merck AG
Darnstadt, Germany. T.l.c. refers to thin |ayer chronmatography on 0.25 mm

silica gel pliaisesor( 82mpld4hdaegliedaathntisths alayzpsl penia@ahedu\w ght . 15
Sol utions Weéo‘?re‘lbbr?cﬁncqo\c{eéhﬁ&:”&e!%fd%%8&%@ rahﬁ%‘ @\?‘,aﬁsff?g Rt Eyoc e chloride was

redistilled over |st|IIed over
sodi um The #¥crbgd ﬁ*bOVSkarr%@P%ft”Ecﬁﬁ’mQP‘é"q&s‘@d°W% fefrena,qompaEtds = et hy!
acetate,5 CH (I¥. cfymwdd)gamarmﬁthm%;drmrmhhmdef abbbfpsdurd N, N- . 20

di i sopr opyl e&ﬁ}gﬂnﬂm f)gsmgwgnven%dy, ,gbéagpelwl formam de, Et20 = diethyl ether,
Et OH = et hanol, met hanol EI' = triethylam ne, THE

tetrahydrofuran Interrredl ate 1 25

1- (Benzyl oxy b sbill gampquads (Y0 ripay brepmepared Hewy | the Xagregpongindo- 4- pyri done A
smal | anmount raoémicodompounds (Nl dsihgt coraestivhple psdoedures HTHNE@S| sdi t ur ni ngs
(13.2 g 1N GikabiEwks Wsillable Hltichint acivi IR, LoBiif@YR0 ralfagPer e, then

the mxture %}/a g uxe M nut es 0 suspension, a
15% of a sol ?t8rﬁ° ?mE”CbF%Y?DbVSC‘?W"EB Ba't'BF?fE‘nﬁg( s%wamgfapfvrﬁndanhydr ous THE
(300 mi-) wesystalbsation fewed plyiselysic aidhe diesieredisemeérsaltei gor ous refl ux until

the brown coA euitabfi SRIPARACEHE ackifer lisITRtHeI pAgeRe st (BfmantiBik: dbidhni de sol uti on
was added drop wi se over 1 hour to the refluxing suspension which was then

stlrredfor her 1 hour hi.s | u
ln a flljjrther embodpment of the mventlon ﬁ1e crt]nra! compound (IV) may be

prepared using Comins reaction as described in Journal American
Chemical Society 1994,116, 4719-4728, followed by reduction of 2,3
dihydro-1H-pyridin-4-one derivative to piperidin-4-one derivative. The
reduction may be effected using hydrogen and metal catalyst e.g.

20 palladium on a suitable support e.g. carbon or alumina. The reaction is
carried out in a solvent such as ester e.g. ethyl acetate.

In a further embodiment of the invention the enantiomers of the compound
of formula () may be prepared by reaction of a chiral amine (V1) using any
25 of the processes described above for preparing compounds of formula (1)
from amine (V).
The chiral amine (ill) may be prepared from the corresponding racemic
amine (l1l) using any conventional procedures such as salt formation with a
suitable optically active acid.
30 .. : . : : A .
The invention is further illustrated by the following Intermediates and
Examples which are not intended as a limitation of the invention.

In the Intermediates and Examples unless otherwise stated:
35 '



35 Gignard reagent was then added drop-wi se to the pyridiniumsalt obtained
1 8 APR 2005 WO 02/32867 PCT/ (001104580 21 from benzyl chloroformate (48.7

m.) and 4-net hoxypyridine (25 nlL) in dry THE (900 ni) gM&BﬂThe obt ai ned
solution was stirred 1 hour at -20'C then it was war d i-FEOC a 10%
hydrochl orig,g6b.6-s0l ution (560 nL) was added and thepchcasivesys | ayer was
extracted wnth :&C&E (2 x 750 nmL). The conbi ned organic extracts were washed
wi th 5% sodi um hydrogen carbonate 38l ution (600 m.) and brine (600 nmL) then
partially concentrated in vacua CH (400 nL) was added drop-w se over 1 hour
at 20C and the resulting 10 m xture was stirred 30 m nutes and then
filtered to give the title conpound as a white solid (66 g). IR (nujol,
cm'): 1726 and 1655 (C=0), 1608 (C=C). NWR (ds DMSO: S (ppm 8.19 (d, 1H);
7.31-7.18 ( mMeSidy; pO‘mtsU®1pmwem—pietem@@imr(dBucmmp dppamtysdandlddp; 5.36 (d, 1H);
%16321(2)d[M2—ﬂHLnCO3Fe%@d(M¢ ordrt) refe? toFrdomIompeitaturkt) ; t2 26 (s, |3H) ~Ms (ES/+):

z - pi
peri di ne- 4- Ohnéra %&}'\?g{?%g i%[ﬂ}é?#}?gh%ﬁopd ro- Imzr Sﬁ@ﬁ%e&" ?4 g) was added
to a sol uti ohdR Wstrgmenobiietan- Maﬁﬂ?é'ce sRpnanre AMRAIsrestr8 Werei n dry benzene
(50 nmL) &nd tdverdedadruVaram wmstsunsdnity ated0ladr 500 Ml—lzndimmuaalrﬂhtﬂsogen at nosphere.

After 1 hour réd&ﬁed it BrHr(g) VJ‘Qﬁg *ﬂféaFe%ﬂuﬁtsofv%ﬁﬂ khe $§3Fntélrﬁalhé?éﬂd%rcﬁnd then al | oved
to cool tor Thi areflumg sol ution of

0
p-t ol uensul pﬁBW"&q P rﬁ’ a("i(ﬁ'e%g'bﬁd "i'sns c’f %EAe‘%gg S (5 'pWLJ B ousl y refluxed
for 1 hour wm inutipletebnbrsadrMasspsrectaa (¥S) )ﬁ(ﬁitee’iak@1 snpoiPsQuasocr ude sol ution
was cool ed anfss spatoiaet. ©ptitdl fotatiohs wgreadetshmilet % 20°0Wited Paat e sol ution and

taken Ufp W bibh gﬂgﬂt (sb-cnl 061 AAUROLY mawswamg;ﬁasg%nﬁg W th AcOEt (3
x;50 30 nL) a r? ani 8 rired and _
concent r at ed9¢i R f}gvxéasxpg[ eg\ﬁ ﬂYe I§ ‘6?98553 4§éf‘?ﬁ§é spprlio A portion
of the crudeby. Merck AG Darmstadt, - Germany. T.l.c. refers to thin layer
chromatography on 0.25 mm silica gelbplates (60F-254 Merck) and
visualized with UV light.
15 Solutions were dried over anhydrous sodium sulphate.
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
= c¢yclohexane, DCM = methylene chloride, DIPEA = N,N-
20 diisopropylethylamine, DMF = N,N’-dimethylfo}mamide, Et20 = diethyl
ether, EtOH = ethanol, MeOH = methanol, TEA = triethylamine, THF =
tetrahydrofuran.

Intermediate 1
25 1- (Benzyloxycarbonyl)-2—(4-ﬂuoro-2-methyl-phenyl)-2 3- dlhydro-4-
Exrldon :
A small amount of iodine was added to a suspension of magnesium
turnings (13.2 g) in dry THF (300 mL), at r.t., under a nitrogen atmosphere,
then the mixture was vigorously refluxed for 20 minutes. To this
30 suspension, a 15% of a solution of 2-bromo-5-fluoro-toluene (52.5 mL) in
' anhydrous THF (300 mL) was added. The suspension was heated under
vigorous reflux until the brown colour disappeared. The remaining part of
the bromide solution was added drop-wise over 1 hour to the refluxing
suspension which was then stirred for a further 1 hour. This solution of
35 Grignard reagent was then added drop-wise to the pyridinium salt obtained




m xture (3 g) was dissolved in a 6N hydrochloric acid solution (20 nL) and
stirred at 60C for 16 hours. The solution was basified with solid potassium
carbonate and extracted with DCM (5 x 50 nlL). The conbined organic 1 8 APR
2005 WD 62/ 32867 PCT/ GBA /04580 22 phases were washed it APRr 2088 (50 ni),
dried and concentrated in vacuo to give the title conmpound (2.5 g) as a
thick yel | @ @Jshss7 Mt hod B L-sel ectride (1 M sol uti onpefycBiiyastsiF, 210 nl)
was added drop-wi se, over 5 80 m ngi to a solution of internmediate 1 (50
g) indry THF (1065 nlL) previously ool ed to -72C under a ni trogen

at nosphere. After 45 mnutes, 2% sodi um hydrogen carbonate solution (994
m.) was added drop-wi se and the solution was extracted with AcOEt (3 x 994
m.). The conbined organic phases were washed with water (284 nli) and brine
(568 nL).. The 10 organi c phase was dried and concentrated in vacuo to get 1-
benzyl oxycar B@ﬁwenzyl(chbquwwtf-(ﬁ%éﬂlﬁﬁndﬂﬁéﬁppsvaqwr%m@-mdMe as a pale
yel |l ow t hi ckTBlFI(g(Q@AaLgét_w(;ch was used as a crude. This material (94 g) was

di | ved i / gd und

it ogen at o ReREd i ves ot | Aot et R WBRRSPUPRD LGP or 50
m nutes. The %Q(t%r1(9/%\/§¥d’9?hqr€r%‘3fj FHP%%%’%&T”H agRidecanst §ieni ¢ phase was
concent rat edaqueouadayar was gjtracted vith AcQBE(2X-750-mL).

L : gggfvgdn}%tn b ‘cﬁhﬁfﬂ%b)mﬁnﬂeéhﬁbﬁaﬂé}e%hé& mmté Isgwum hy dréfh n'sI (r:m; glr Idal (\2@83
) “was  addedcaits s9inible Bludid ol e FERR EpaRaBIISIRRRE  Pe 20,
solid was film¥@cEe of f, washed with AcOEt (2 x 50 mL) and dried in vacuo for

18 h(ﬁurs ][](c) gl—N(aOQMLA}stLaﬂd@d droptidey bvep Metopl pt po°pedrddineaeditinge, 10-

ca or o] 167 169C -
canp ‘s T 2 )&ur@(bzgg stiftkd 3@%.@4&%@ Hgf@ﬂ g%os‘? ik t(n%@éﬁq&é_%_v%ﬁld 169
(m 2H): 4.9% B"'t (6)6 H: 2.87 (m 3H: 2.66 (m 1H): 253(m 25

2H); 2.37 (isr(nwol ARy 1:22@2n6(1ﬁ5519&0) 116@33(%@) 1H; 1.8 (m 2H); 1.26 (m
2H); 1.03 (NMR3{“C9¢DMBC7)36|(§Fm)3$‘|)9 dhity; met-grisaim, (B§; .08)mnasi);suspended in
AcOEt (480 'é‘bhé&“‘i'H?tdﬁ(ﬁ 19t 53630, #A 3AIR0 2803 4By H098p carbonate (274
m). The or g%nlm) 2?_yﬁ(s B

MS (ES/+): m/z=340 [MH]".

Intermediate 2
2-(4-Fluoro-2-methyl-phenyl)- plpendme-4-one
20 Method A
—Methyl-4—ﬂuoro-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 a nitrogen atmosphere. After 1 hour the
mixture was heated at reflux for 16 hours and then allowed to cool to r.t.
25 This solution was slowly added to a refluxing solution of p-toluensulphonic
acid (10.6 g) in dry benzene (50 mL) previously refluxed for 1 hour with a
- Dean-Stark apparatus. After 3.5 hours the crude solution was cooled and -
made basic with a saturated potassium carbonate solution and taken up
with AcOEt (50 mL). The aqueous phase was extracted with AcOEt (3 x 50
30 mL) and Ef20 (2 X 50 mL). The organic layer was dried and concentrated
in vacuo to a yellow thick oil as residue (7.23 g). A portion of the crude
mixture (3 g) was dissolved in a 6N hydrochlonc acid solution (20 mL) and
stirred at 60°Cfor 16 hours. The solution was basified with solid potassium
carbonate and extracted with DCM (5 x 50 mL). The combined organic




separated and washed with further water (274 nlL). The organi c phase was 30
dried and concentrated in vacuo to give the title conmpound (31 g) as a

yel | ow-orange oil. NVR (ds DVMSO): S (ppm 7.49 (dd, 1iH APR (Q%q(m 2H) 3.97
(dd, 1H); 3.27 (m 1 H; 2.82 (dt, 1 H; 2.72 (bm 1 H) ;
2.40 (m 1 (s, 3H); 2.25 (dt, 1 H); 2.18 (m 1 35|VB(ESI+)

m z=208 [M4}F‘?0°2/128%7 APR 2005 WD 02/ 32867 PCT/ GBOL/ 0458c?CT OY}4E38r medi at e 3

2- (4- Fl uor o- 2- net hyl - phenyl ) - 4- oxo- peperi di ne-1 -carboxylic acid, (3,5-
bis-trifluoronethyl-benzyl)-nmethylamde. 5 A solution of triphosgene (1.43
g) dissolved in dry DCM (10 nm.) was added to a solution of internediate 2
(2.5 g) and DIPFA (8.4 nmL) in dry DCM (20 nl) previously cooled to OC under
a nitrogen atnosphere. The solution was stirred at OC for 2 hours, then

(3,5-bis-tri fdhu%sqnafehwsh&m&ybhne trhuy! aﬁ@drw]dmbd&é}ﬁﬂakéarm%c&& 63 g) and
!{I)I PFér(ﬁSﬁoT g?ve etﬁle%g%ggundg %g}gg eﬁo stirred under nitrogen at r.

AcCEt (50 nm.), washed with
cold 1N hydr dathed Bc acid sol ution (3 X 20 m ) and brine (10 mL). The
organi c | ayen -sstriiel (@86 soidion grodrg SiF, aueth) wag added topavisesiveue whi ch was

urifiedgby f h 0, |tIe conpound
gs a whi teyf ggﬁ%ﬁfﬂi’(’gg {f S'SEJ gxtt %)?ig?)Tnd\(?)gﬁnﬁgC—O) Nl\/lr:\r’p(dfi
DVBO) : 5 (pphyevieusl cogle "Wﬁ)‘ at spReTeqq mingte§7  (dd, 1 H):
6.90 (dt, 1 B4 sedi@a h(ytirogan H}arbozlatssokttdon !L99|4+)mL)4wasa@<tbd dropiwise3. 63-3.49 (m
2H); 2.79 (s.andhhe sQufsh wiB edHkiedwithOAEOE: BH) 99L2mEH T, co'ﬁ'i@lnedzo M5 (ESI+):

mz = 491 | ME)']r%anE: &%?%W@e%a@h%wn water (284 mL nd bl’llle %‘3

2(R)-(4 Fl uor 0XO0- e I ne I'c acid,
(1- (R -395- biosaans e offet h‘}’le pﬁ@ﬂymméﬂ%}?fj Wet"l?(j'l‘oan‘iod@e{%') and 25
2.(S) - (4-Fl U breozyRxestrbory- ek d-2-methybpiping-pipdridiee-#-ooardsox yalec  aci d,

[ 1- (R) - 3, 5- biygndf thick e {gagtmch waBeByd as £hné.] - met hyl am de (4b)

This material (94 g) was dissolved in AcOEt (710 mL), then 10% Pd/C (30.5
g) was added under a nitrogen atmosphere. The slurry was hydrogenated
15 at 1 atmosphere for 30 minutes. The mixture was filtered through Celite
and the organic phase was concentrated in vacuo-to give the crude 2-(4-
fluoro-2-methyl-phenyl)-piperidine-4-one as a yellow oil. This material was
dissolved in AcOEt (518 mL) at r.t. and racemic camphorsulphonic acid
(48.3 g) was added. The mixture was stirred at r.t for 18 hours, then the
20. 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)-piperidine-4-one, 10-
camphorsulfonic acid salt as a pale yellow solid (68.5 g). (M.p.: 167-169°C -
NMR (d;-DMSO): 8 (ppm) 9.43 (bs, 1H); 9.23 (bs, 1H); 7.66 (dd,. 1H); 7.19
(m, 2H); 4.97 (bd, 1H); 3.6 (m, 2H); 2.87 (m, 3H); 2.66 (m, 1H); 2.53 (m,
25 2H); 2.37 (s + d, 4H); 2.22 (m, 1H); 1.93 (t, 1H); 1.8 (m, 2H); 1.26 (m, 2H);
1.03 (s, 3H); 0.73 (s, 3H).
This material (68.5 g) was suspended in AcOEt (480 L) and stlrred with a
. saturated sodium hydrogen carbonate (274 mL). The organic layer was
separated and washed with further water (274 mL). The organic phase was
30 dried and concentrated in vacuo to give.the title compound (31 g) as a
yellow-orange oil. '
NMR (dg-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, 1H).
35  MS (ES/+): m/z=208 [MHJ".



Met hod A A solution of triphosgene (147 ng) dissolved in dry DCM (5 ml -) was
added drop-wise to a solution of internediate 2 (250 ) and DI PEA (860 pL)
in 30 dry DCM (15 m-) previ ously cooled to OC under t nosphere. -
After 2 hours, [1-(R)-3,5-bis-trifluoronethyt-phenyl)- ethyl | am ne
hydr ochl ori de /(503 ng) and Dl PEA (32D 12L) in dry acetonltrlle (20 m-)

were added WRAAY3B@ ni xture was heated to 70C for 16 hdit&B ¥ r¥her [ 1-

(R -(3,5-bis-trifluoronethyl -phenyl 23et hyl ] - met hyl am ne hydrochl oride (170
35 ng) and DI PEA (100 pL) were added and the m xture was stirred at 70C 1 8
APR 2005 WO 02/ 32867 24 for further 4 hours. Next, the m xture was all owed
to cool tor.t., taken up with AcCet (30 nlL), washed with a I N hydrochloric
acid cold sol ution (3 x 15 m-) and brine (2.x 10 nL). The organic | ayer
was dried and concentrated in vacuo to a residue, which was purified by

flash 5 chr matog ,ap (CH AcCEt 8:2) to give: 1. internediate 4a (230 ng)
as a white fi%&ﬂ-é-%m Aehternediate 415 (231 ng) as a white foam

| nt er nedi at e 24(d-fiRotZimethyboheny)-4-prorpipridiechearbokjlic acid7 (Biss, 2H); 7.24
(dd, 11H) 365%?s-trﬂfﬂzoé@lﬁlet_hi;l:&énz@n&%tﬁ ﬂhmidé) 65 24 (t, 1H); 5.14 (q, 1H) :263-( Sl
(m H) § i%nonjo H%)hoséeéé‘gﬁ %b §| d Bfm) I%v?a% a(da&éta (bs 1H) ; '
7 75 (bs 2H)tG apobiion gifnterpgdiate 2d8-5 s()azad 'P—EA (%4@@("&“}' LW (28, 29 (q, 1H);
5.24 (t, 1H) mi3.ph&idusly dddjed 18.048 upr a IBrajkd ;atBosphefes ThBH))tutlan 50 (m 4H);
ﬁ 5?0( Zn g;? E/)voaé éﬁre@d’ab%nfdrnﬁiﬁ&ﬁg' Heh @5-b|¥ﬁﬁﬂ%n€é’to I%@ﬁ Hfat ed sodi um
i %t er grgredl at e"??n'( %f"%eb érp%l%@éﬁ §%§P Eig(ﬁg";trﬁﬂ“f 83 Eﬁl‘f Sﬁe 20 m xture was
vi gor oudPy stmlx'fld@dﬂﬁsoﬁt'f@ lFﬁdﬁUf“é'QgenTﬁtef &0fi@e A oy dhe vpixtuisawis ext ract ed with
further AcOEtakedlp wiith) ACOR (5bemk)pwzished withgeold dNekjdrecHigic ad@d e dried and
concent r at ed gh PG 26 Onig ikl HriRk STIRAE). 3 Soatic Ay¥PWhOBHEI hnd
concentrated in vacuo to a residue which was purified by flash
chromatography (AcOEt/CH 3:7) to give the title compound as a white foam
15  (3.859).
IR (nujol, cm™): 1721 and 1641 (C=0).
NMR (de-DMSO): & (ppm) 7.96 (s, 1H); 7.76 (s, 2H); 7.25 (dd, 1H); 6.97
(dd, 1H); 6.90 (dt, 1H); 5.22 (t, 1H); 4.59 (d, TH); 4.43 (d, 1H); 3.63-3.49
(m, 2H); 2.79 (s, 3H); 2.69 (m, 2H); 2.49 (m, 2H); 2.26 (s, 3H).
20 MS (ESH): miz =491 [MH]". .-

Intermediate 4 : .
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-oxo-piperidine-1-carboxylic  acid,
M -(R)-3,5-bis-trifluoromethyl-phenyl)-ethyl}-methylamide (4a) and
25 * 2-(S)-(4-Fluoro-2-methyl-phenyl}-4-oxo-piperidine-1-carboxylic  acid,
[1-(R)-3, 5-b|s-tr|fluoromethyl-phenyl) ethyl]-methylamide (4b)
' 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
30 dry DCM (15 mL}) previously cooled to 0°C under a nitrogen atmosphere.
After 2 hours, [1-(R)-3,5-bis-trifluoromethyl-phenyi)-ethyll-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)-ethyl}-methylamine hydrochioride (170
35 mg) and DIPEA (100 pL) were added and the mixture was stirred at 70°C




which was treated with TEA (19 nlL) and AcOEt (114 nmlL). The sol ution

obt ai ned was added drop-w se over 40 mnutes to a solution of triphosgene 25
(8 g) in AcOEt (64 nL) previously cooled to OC under & &iAPR)@B{}ﬁ at nosphere,
mai nt ai ni ng the tenperature between 0C and 8C. After stlrrlng for 1 hours at
0C and for Wobmdsss at 20C, [1-(R)-(S, 5-bis- :
trifluoronethyl-phenyl)-ethyl]-net hg%am ne hydrochloride (29.7 g), AcCEt
(190 m-) and TEA (38 m-) were addeéd to the reaction m xture which was 30
then heated to reflux for 16 hours. The solution was washed with 10% sodi um
hydr oxi de solution (180 .n.), 1% hydrochloric acid solution (4 x 150 ni),
water (3 x 180 ml-) and brine (180 nlL). The organic |layer was dried and
concentrated_in vacuo to a residue, which was purified through a silica pad
(CH AcOEt 9: Ty Tyrdhegihhours, Mexig ey mixiuge WasBlawed t(’??"'é"d)f ke UBr own thick oil .
WO 02/ 32867 28h BcAPR(3RAOL), WaSHeGBOh/01S 8pdrddiricceidRdBalution (Prm) 7. 97-7. 77

(bs + bs, 3Hy5 r?zL)Z‘lan(idS'nnelkﬁ X 609%1 dthe i) layer 8fhs( bfed lahyl): 5.24 (m

]2-H)26 (5514 (q b 1Héf§at m rTcl:uo l_é}rﬁ Fﬁgéﬁ yvé wasg@punfgg by *Ha h2 49 (m 2H);

2-(S)-(45Fl u@'ﬁf@mthgﬁphyKCWHéﬂﬁ5)2)40€b¥9— pi peri di ne- 1- car boxyli c acid,
[1-(S)- (3, 5-bj lstetrmedlhttemr(mmt@)dsmydae)met hyl ] - met hyl am de (5a) and

2-(R)-(4-Flu rmfe%ngg? tgﬁb(%fﬂ@l$ l‘ﬁt’é‘?gﬁhpe“ di ne- 1- car boxyl i c acid,

[1-(S)-(3,5- |s- oro nyI et hyl ] -met hyl am de (5b) 10 A

sol ution of (147 nmg) dissolved in dry DCM (5 m-) was added to
a sol uti on oNMRidePMSD)ad rpm) T28AbsH)ahd? (isPRiA); O%(thi)m)hﬁ@?y DCM (15 L)
prIeVI ousd yfc Ieﬂgtm%ss)@aun@esza(tlnnm cmem(qatmwsmbe(rﬁ 1Y, 85 (A, hﬁulrs a
solution o met hyl am ne
hydr ochl or i de (%$ (&g’f’é’agﬁé 3@&2@2@%&*? LTI %h%le 15 (20 m-) was
added and th s heated to 70C for 16 hour Next, further

[1-(S)-(3, 5- liN@— de-DMSI)T D (ppt Y196 bz riy);) 7. €4 thgl PHhEt2Hy(HdniH)e6.98ydr ochl ori de
(170 ng) and(dal PEA o dPRIt, LIS Le (@dﬂ9d5 24t an);faisd bﬁr ﬂgEsh;@u(hs at 70C, the
mi xtureqnas gl gwad Ly COR (o G 2toe (s PN SHRY, W N
Intermediate 4a
Method B
A saturated sodium hydrogen carbonate solution (324 mL) was added to a
solution of intermediate 9 (21.6 g) in AcOEt (324 mL) and the resuiting
20 mixture was vigorously stirred for 15 minutes. The aqueous layer was back-
extracted with further AcOEt (216 mL) and the combined organic extracts
were dried and concentrated in vacuo to give intermediate 8 as a yellow oil,
which was treated with TEA (19 mL) and AcOEt (114 mL). The solution
_ obtained was added drop-wise over 40 minutes to a solution of triphosgene
25 (8 g) in AcOEt (64 mL) previously cooled to 0°C under a nitrogen
atmosphere, maintaining the temperature between 0°C and 8°C.
After stirring for 1 hours at 0°C and for 3 hours at 20°C, [1-(R)~(3,5-bis-
trifluoromethyl-phenyl)-ethyl]-methylamine hydrochloride (29.7 g), AcOEt
(190 mL) and TEA (38 mL) were added to the reaction mixture which was
30 -then heated to reflux for 16 hours.
The solution was washed with 10% sodium hydroxxde solutlon (180 mL),
1% hydrochloric acid solution (4 x 150 mL), water (3 x 180 mL) and brine
(180 mL). The organic layer was dried and concentrated in vacuo to a
residue, which was purified through a silica pad (CH/AcOEt 9:1) to give the
35 title compound (21.5 g) as a brown thick oil.




(30 m.), washed with a I N hydrochloric acid cold solution (3 x 15 m-) and
20 brine (2 x 10 nmL.). The organic |ayer was dried and concentrated in vacuo
to a residue, which was purified by flash chromatography (CH AcOEt 8:2) to .
give: 1. internediate 5a ( 234 ng) as a white foam 2. internediate Sb (244
myg) as a white foam 25 Intermediate 5a NVR. (ds D. 8D Qgﬁn) 7 97.7:77

(bs +-bs, 3 4 (dd, 1H)6 97 (dd: 1H): 6.88 (td "2 4.:(m1H), 5
14 (q, g%gﬁszfgm SH) 2:7 (m2H): 2 56.(s 3H) = 2. 48 (M 2 B 4o (s 3H):
1'57 (d 3N)t Internedi ate 5b 30 NER (d6-DVSO S (ppm 7 98 (bs, 1H), 7x77
(bs, 2H): 7024 (dd° 1H), 6,97 (dd, 1H: 6:89 (m 1H, 5 24 (t 1111) 514.
(q. 1H).: 3.61 (m 1.H 355(rn, 1 H-,.2.71 (m 2H, 2.56 (s, 3H).' 2.50 (m
SH):, 2 26 (s :1.57 (d, 3H.) Intermediate 6 1 0 APR 2005 WD 02/ 32867

PCT/ GBOL/ 04580 26

2- (g) géllRFl gmm?dw Pswﬁyyﬁéﬁﬂ?wmﬁbglﬂm)hyml(uu2+er>er97d¢daeé carboxylic
acl S an

2-(R) - (4-FI oy e ﬁ%p%%% ;H qg%ﬁld?éfi% AT oFidPhe-1 5

car boxyl i ¢ aéi%§,sCHR: %@“ 25‘3%) 5\% ; J"f)nst hyl - cycl ohexyl -ester 6b A
sol ution of 2-brono-5-fluoro-toluene (3 68 g) in dry THE (10 nL) was

dropped gver l,;"tgmquj%gs fnto a mxture of magnesium (525 ng) and iodine (1
crystal) in @ ] Y s d 7C

at nospher e. . PR °3 #Hen al l owed to
cool tor.t. &Mﬁm@z&mnmweﬂwmde(maw m_) indry THE
(15 n) Wwas 2qRpeEFIu6ro2-arthyil-phenylf-4-6xopigeeidiry-tatbbgylcl. S&igl) in dry THE
(35 nL) -pr eyl ayss K eiOMifidrdiflethyBih Al SthyiAE B pagjospnere. After 15

m nutes, 15 henyl nagnesi um
br omi de’lo A solution of triphosgene (147 mgy disso ved in dry M m )\A)ésa ded y 9

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, a soluton of [1-(8)~3,5-bis-trifluoromethyl-phenyl)-ethyl}-
methylamine hydrochloride (510 mg) and DIPEA (320 pL) in dry acetonitrile
15 (20 mL) was added and the mixture was heated to 70°C for 16 hour. Next,
further [1-(S)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methylamine
hydrochloride (170 mg) and DIPEA (105 uL) were added. After further 4
hours at 70°C, the mixture was allowed to cool to r.t., taken up with AcOEt
(30 mL), washed with a 1N hydrochloric acid cold solution (3 x 15 mL) and
20 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 §a (234 mg) as a whlte foam,
2. intermediate 5b (244 mg) as a white foam.
25 Intermediate 5a e
NMR (ds-DMSO) 3. (ppm) 77 (bs-+bBs:3H)

256 (s 3H) .49 (th; 20); 226 (5, 73H); 1. 57 (d 3H)
Intermediate 5b -
30 NMR (ds-DMSO) a(ppm) 7.98 (bs, 1H), 77 ,j(bs 2H) 724 (dd'?“1H), 697
(dd;-1H); 6:89 (m, 1HJ; 6.24.(t; 4(q, H); 3.61 (m;1H); 3.5
qH): 2,74 (m; 2H); 2:56 (s,'3

‘_,.’50 (ni 2H): 2,265 3H) 157 (4, 3H)

Intermediate 6




was added drop-wi se, and the m xture was stirred at -78C for 1 hour. The
reacti on was ‘quenched by the ‘addition of 1 M hydrochloric acid solution (20
m.), warmed to r.t. and stirred at 23C for 30 m nutes.f{ &fAﬁRdRMractlon W th
AcOEt (2 x 150 nl), the conbined organic extracts were was wth brine 20
(50 nmL), drwedzses concentrated in vacuo to a residuepcnaBeivasses purified

. by flash chromat ography (CH THF/ to giene 8:1:1) to give: 1. internedi ate 6a
(3.44g - yellow oil) 2. internediat® 6b (530 ng- white solid). Internediate
6a 25 T.l.c.: CH THF/toluene 7:2:1, RI=0.59. IR (nujol, cm): 1718 and 1675
(CGO. NWR (dfi DVMSO: S (ppm) 8.14 (d, 1H); 7.08 (dd, 1H); 7.02 (dd, 1H);
6.95 (m 1 H) 5.68 (d, 1 H); 5.34 (d, 1 H; 4.47 (m 1 H; 3.26 (dd, 1 H);
230(m 4 1,7 4H) : 1. . .H. 30 Internediate 6b
Mp.: 117-12 ; ; (nujol, cm):
1718 and 1668amexglic_atidg (ARR2S0GR) M>QPopASORCRI ok yh58Er27 NVR

(d6- DIVISO) gdagana 8.17 (d, 11-1); 7.04-6.94 (m 3H); 5.70 (d, 1H); 5.35

(d, 207 442 RieA E&méméﬁwiﬂﬁenyh@ ox023§91 fy rg-‘iﬁlpyrﬂm.?&l 40 (m 3H);

1.2-0.7 IT] UI ate 71—
2- (R) - (4 FI ugrgopylicepe ' \ ,, XYL £ste Sodi um
met hoxi de (1(@®b)ng) was added to a soI utlon of |nterrred| ate 6b (170 ng) in

MeOH (15 m - Aéb'ilﬂﬁ@ﬁ oazrur&m—gfmo@ttmg&mﬁer@ g)Tmedrmmwrﬂ) was wakef | uxed for two
hours, and t CU0.

bet ween wat ef" 8?5) ?’H? E%Wuﬁ?@&? Tg(hﬁ?_ ﬂ‘-}?&%g&/&?ﬁﬁéﬁ%@@%ﬁf alto 2<rzlt I glngnte ﬁe
aqueous phasé Maléi& ¢%Jﬁ‘5:d(5\/@‘¥hpfﬁﬂﬁq#¥elﬂem7 °Caingden g niogenThe conbi ned
or gani ciext r aproSphvees.cTheasikiatt wad dlirbd athE0°C ¥6r 1.5hdursdihbrdilewed tooncentrated in
vacuo to givgdiRsititle compound (145 ng) as a light yellow oil.
A solution of (-)-mentyl chloroformate (3.53 mL) in dry THF (15 mL) was
added to a solution of 4-methoxypyridine (1.52 mL) in dry THF (35 mL)
previously cooled to —78°C under a nitrogen atmosphere. After 15 minutes,
15 the solution containing the 4-fluoro-2-methyl-phenyl magnesium bromide
was added drop-wise, and the mixture was stirred at ~78°C for 1 hour. The
reaction was quenched by the addition of 1M hydrochloric acid solution (20
mL), warmed to r.t. and stirred at 23°C for 30 minutes. After extraction with |
_ AcOEt (2 x 150 mL), the combined organic extracts were washed with brine
20 (50 h1L), dried and concentrated in vacuo to a residue, which was purified
by flash chromatography (CH/THF/toluene 8:1:1) to give:
1. intermediate 6a'(3.44g - yellow oil)
2. intermediate 6b (530 mg- white solid).
Intermediate 6a A
25 T.lc.: CH/THF/toluene 7:2:1, Rf=0.59.
R (nujol, cm™): 1718 and 1675 (C=0).
NMR (d;-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). ‘
30 Intermediate 6b ‘
M.p.: 117-120°C.
T..c.: CH/THFoluene 7:2:1, Rf=0.56.
IR (nujol, cm™): 1718 and 1669 (C=0).




15 NWR (ds DVsO): 8 (ppm) 7.71 (bd, 1H); 7.45 (dd, 1H); 7.38 (t, 1H; 7.03"
(m 2H); 4.86 (dd, 1 H); 4.77 (d, 1 H; 2.42 (dd, 1 H; 2.31 (m 4H. M
(ES/+): mz=206 [MtH]'. Internediate 8 20

2- (R) - (4- Fl uor o- 2- net hyl - phenyl ) - pi peri di n- 4-one Pal | adh ﬁnABRez@g§har coal
(10% - 74 ng) was added to a solution of internediate 7 (145 ng) in MOH (8
m-) and THEQ®@3286) . The m xture was allowed to react PQWEBILPEE ogen in a
pressure reactor (2 atn) overnight. ter flushing with nitrogen, the
solution was filtered and the solvent' renoved in 25 vacuo. The crude product
was purified by flash chromatography (AcOEt/MeOH 9:1) to give the title
conpound (26 ng) as a yellow oil. The enantioneric excess (90-95% was
detected by chiral HPLC. .C. AcOEt/ MeOH 9:1, RF=0.2. NMR (dfi DMBO): S

T. |
(ppm 7.49 (dd. 1H), 7. Q0 (m 2H) . 3.97 o dH) ;. 3.27 _ 30 1 H; 2.82
(dt,.1 H); 2.5‘&‘&@@“’@%?@%5‘%%&119% ,9%2764%%% g'i)- 1970 6, %gb;(s, 3H): 2.25
(dt, 1H); 2.1835d, 1HH)4.40Em( HI), 8)26 (dd,zHD0B3] [ 4H); 1.88-14048R 3H);( c=1. 07,
DVBO) . 35 I nt epredinatep) .50 02/(::2868Y 28 1 8 APR 2005 PCT/ GB01/ 04580
2- (R) - (4- Fl uor o- 2- net hyl - phenyl) - pi peri di n-4-one mandelic acid. A solution
of L-(+)-mandelic acid (22.6 g) in AcOEt (308 nml-) was added to a solution
of interrfedi atdermeditedy jn AcOEt (308 nml). Then isopropanol (616 nl) was
added and t he2-fR)-4tHIvorovasethyhplentyl)d, &dihydrostidpgritim-£6de 5 nlL. The sol uti on

105 AT o0 S a0 S o, W ot T
filter gd ang @Zé HﬁwFﬁhéﬁwLE&%r@ig@gﬁﬁ)apr?%spb?r\%?ﬁ%@mrﬁ| S conpound as a
pal e yel | ow sweflixgdforwg hgyrs, andithe sgiyerd3@s rarpovedrn vaeuilsoyesidge(ppm) 7. 51
(dd, 1H)10 7. 4Rad partifidhed betdstn(wate? 0 mL) 26d ACOEt 119 mLY. The( ByergH); 4.95 (s, |
H; 4.04. (dd, yeRbpadtedladdhe lagiBous P& (83 extracted with further AcOE

(4 x 10 mL). The combined organic extracts were washed with brine (10

mL), dried and concentrated in vacuo to give the title compound (145 mg)

as a light yellow oil.

15 NMR (d;-DMSO): § (ppm) 7.71 (bd, 1H); 7.45 (dd, 1H); 7.38 (t, 1H); 7.03
(m, 2H); 4.86 (dd, 1H); 4.77 (d, 1H); 2.42 (dd, 1H); 2.31 (m, 4H).
MS (ES/+): m/z=206 [M+H]". '

Intermediate 8
20 2-(R)-(4-Fluoro-2-methyl-phenyl)-piperidin-4-one
Palladium over charcoe'zl (10% - 74 mg) was added to a solution of
intermediate 7 (145 mg) in MeOH (8 mL) and THF (2 mL). The mixture was
allowed to react with hydrogen in a pressure reactor (2 atm) overnight. After
flushing with nitrogen, the solution was filtered and the solvent removed in
25 vacuo. The crude product was purified by flash chromatography
(AcOE¥/MeOH 9:1) to give the title compound (26 mg) as a yellow oil.
The enantiomeric excess (890-95%) was detected by chiral HPLC.
T.lLc.:AcOEt/MeOH 9:1, Rf=0.2.
NMR (de-DMSO): § (ppm) 7.49 (dd, 1H); 7.00 (m, 2H); 3.97 (dd, 1H); 3.27
30 (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, 1H).
MS (ES/+): m/z=208 [MH]".
[a]p = +82.1 (¢=1.07, DMSQ).

35 Intermediate 9




1 H; 2.49-2.2 (m 4H); 2.29 (s, 3H). Chiral HPLC. HP 1100 HPLC system
colum Chiral'cel OD-H, 25 cmx 4.6 nmm nobile phase: n-hexane/i sopropanol
95:5 + 1% diethylamne; flow 1.3 15 nm/mn; detection; 240/215nm
retention time 12.07 minutes. Internediate 10 16 APR 2005

2- (R) - 4- Fl u@b@z2s¢ret hyl - phenyl ) - 4- oxo- pi peri di ne-| - carboxygbigssaci d,
(3,5-bis-trifluoronethyl-benzyl) - rremtzg am de 20 Method A A sol ution of
triphosgene (17 ng) in dry DCM (2 ) was added to a solution of
internediate 8 (26 ng) and DI PEA (65 ng) in dry DCM (3 nmL) previously
cooled to OC under a nitrogen atnosphere. After two hours acetonitrile (10
m.) was added, the tenperature was allowed to reach r.t. 25 and the DCM
evapor at ed under a nltrogen flush. Then, a solution of 3,5-

(bi s-trifl uoroweddrlucreRInathyipueny))-gipe nrﬁmﬂmdﬁhﬁrﬂc@m nmg) and DI PEA
(130 ng) in aPcaIlmrmntorfu(e) r(i&dﬂ:m)amva(éﬂ@lqjenma@ﬂt B6& mhbj wospddats st i rred at

23C overni ghty soTLh}%nsﬁl.M@»medwesz Q@ﬁgﬁmtﬁt@msommwacmen .Jaia?op%ﬁéu due was
r.ochl or., cid solution 30

di ssol ved in

(5°305 ey "4SEERh WAl et aBh e BRRE b (bndeP e P b 280 1 e

or gani c Bay emlndde geludien wasithepsedpd i Edandfutthgr seldtisorionassi @Ge,  whi ch was
purified by fnhlé)%s@hd@iﬁhé@fcﬁﬁiﬂ@cwtéld/vms@ﬁtreduﬂderhnfrogdzn/ﬁrElheurtsl tl e conpound

(50 ng) as a 8a\3’6'>é Gh&Phiteed %W&%e@mﬂta%oﬁ%?zégé’@ ﬁgﬁ@%&@ﬁm

PCT/ GB01/ 045 A ‘sat ur at ei' a Eé rogen c ution (348 rolL) was
ndded to a  CATBRUE AP YdPHSAILEESS) (23.2 g) in AcOEt (348 nL) and the
resul ting nmiMpuBe89s vigorously stirred for 15 minutes. The aqueous | ayer

was baCHGSexwmm:bmcbﬁsf(pm)hﬁm (&Olfg) O%QMH)m(mezmomeneg orgagl c
extracts e dyi c t i e idat er medi at e
(12.31 9) a\;\%lh :Zg{ 7561(;{11 Qmﬁ%h@ag %reat g@u&%i ﬁn”l'gi? (228% @{ nm) and AcOEt
(123 nm). %%?ém t%{??]@d s added drop-wi se over 40 mnutes to a
sol ution of Qiﬁﬂalﬁﬁﬂé‘gmﬂw HPLG systaoOEbIunG Chivhleg! G-y R2Dawix4.600l ed to 0C
under a ‘mm; mobile phase: n-hexanefisopropanol 95:5 + 1% diethylamine; flow: 1.3

15 ml/min; detection: 240/215nm; retention time 12.07 minutes.

Intermediate 10
2-(R)-4-Fluoro-2-methyl-phenyl)-4-oxo-piperidine-1-carboxylic acid,
(3,5-bis-trifluoromethyl-benzyl)-methylamide
20 Method A
A solution of triphosgene (17 mg) in dry DCM (2 mL) was added to a
solution of intermediate 8 (26 mg) and DIPEA (65 mg) in dry DCM (3 mL)
previously cooled to 0°C under a nitrogen atmosphere. After two hours
. acetonitrile (10 mL) was added, the temperature was allowed to reach r.t.
25 and the DCM evaporated under a nitrogen flush. Then, a solution of 3,5-
(bis-triﬂudromethyl—benzyl)—methylamine hydrochloride (74 mg) and DIPEA
(130 mg) in acetonitrile (3 mL) was added and the mixture was stirred at
23°C overnight. The solvent was concentrated in vacuo. The residue was
dissolved in AcOEt (10 mL) and washed with 1N hydrochloric acid solution
30 (3 x 5 mL), 5% sadium hydrogen carbonate (5 mL) and brine (10.mL). The
organic layer was dried and concentrated in vacuo to a residue, which was
purified by flash chromatography (CH/AcOEt 1:1) to give the title compound
(50 mg) as a white solid.
Method B




ni trogen at nosphere, maintaining the tenperature between 0C and 8C. 10 After
stirring for -2 -hours at 20C, 3,5-(bis-trifluoronethyl-benzyl)- nethylam ne
hydrochloride (28.1 g), AcOEt (184 nlL) and TEA (33 nlL) _were added to the
reaction mixture which was then further stirred for 2 Iﬁc&lr,@ﬁaggﬁgoc. The
solution was washed wi th 10% sodi um hydroxi de solution (3 x 185 nmL) 15 and
1% hydr ochl 9i0i02/32861 d sol ution (3 x 185 nl). The organi RCV@BEP¥as dried and
concentrated in vacuo to a crude (389g), which was purified through a
silica pad (CH AcCEt from9:1 to 1:1) to give the title compound (24.7 Q)
as a colourless oil. NWR (dB DVMSO: S (ppm) 7.96 (s, 1H); 7.76 (s, 2H); 7.26
(dd, 1H); 6.98 20 (dd, 1 H; 6.90 (td, 1 H); 5.23 (t, 1 H; 4.61 (d, 1 H);
4.41 (d, 1 H; 3.60 (m 2H); 2.69 (m 2H); 2.79 (s, 3H); 2.50 (m 2H); 2.27

(s, 3H). M (£Shtiateddmf?dydrdddh carboRhte sBREbR{8 HiL) AR added to a
4- Cycl opr opang

Oyl opr opanoy PRl o riarebee B2iad) fudtat (548 il ed derfesilfigr .
but oxycar bonyhiiufewag Yigeroyshoglineg for 4 f dniayfes Xbe aguesus payenwas backear bonate i n
anhydr OUfs DCMx{ra&tedriwith Uinetes AORE czsogxmt) a?ﬂnn@p@ﬁbiﬁed EF::geniaieXtrwg@ W‘?’?le gg irred
or gani ¢ pnascrradtep prd Qe Bﬁggg SRE R h (RSP
hydr ochl ori c Yg8§¥4© dle'ﬁthi‘%ar?t(eff?dﬁ"L' . O%Ld%]@ ﬂ%ﬁé@%ﬁd@pnﬁ'&% basic wth
| N sodi um hy dwobiipnl@btiledt wasnadied dext-wisetaydr #inyeutes tcha BAMtioTle€é conbi ned
gg gaghﬁdl agigﬁpn@@g&éﬂ(é Qﬂ_irflMOEp leﬂuu PrfbubIP csbarekgmtot@»cg'ur\/c%rkat;;;Q 2}) bts | \E;\D
02?22867P(CT/ &%B%gﬁ%gﬂgflel\lﬂﬁﬁ%&”g g??dé%q:{r%bbe eﬁggﬁé@?‘izlﬁ ‘m 8H):1.94 (m
1H) 1. 40(s, ARy : STing (I BHPoursyat ( PAC) 3 aplpiisramatig-henashi nt er nedi at e 12

methylamine hydrochloride (28.1 g), AcOEt (184 mL) and TEA (33 mL)

were added to the reaction 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)

15 and 1% hydrochioric acid solution (3 x 185 mL). 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.

NMR (d-DMSO): & (ppm) 7.96 (s, 1H); 7.76 (s, 2H); 7.26 (dd, 1H); 6.98

20 (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 (ES/+): m/z=491 [MH]".

Intermediate 11

25 4-Cyclopropanoyl-piperazine-1i-carboxylic acid, tert-butyl ester
Cyclopropanoyl chloride (112 pl) was added to a mixture of N-tert-
butoxycarbonylpiperazine (200 mg) and an excess of potassium carbonate
in anhydrous DCM (10 mL) under a nitrogen atmosphere. The mixture was
stired at r.t. for 18 hours, then it was filtered off from inorganics. The

30 organic phase was diluted with Et20 (20 mL) and .washed with 1N
hydrochloric acid solution (10 mlL). The aqueous phase was made basic
with 1N sodium hydroxide solution and extracted twice with DCM. The
combined organic layers were dried and concentrated in vacuo to give the

title compound (210 mg) as an oil.
35 T.l.c.: AcOEL, Rf=0.45.




1- Cycl opr opanoyl - pi perazine TFA (965 L) was added to a solution of
internmediate 11 (210 ng) in anhydrous DCM (1 nlL). The solution was stirred
at r.t. for 2 hours, then it was concentrated in vacuo_ The resi due was
diluted in a saturated 10 potassium carbonate sol utionj(g0 LPH 2 p f5and
extracted with AcOEt (2 x 20 nlL). The conbined organic extrac S were dried
and concent WVA¥#8¢n vacuo to give the title conpound XTFFHE®as an oil .
T.l.c.: AcCEt, Rf=0.14. IR (CDCI" c®#P): 1626 (C=0). 15 NMR (CDCl,): S (ppm
3.7 (bs, 1H); 3.63 (bd, 4H); 2.88 (bd, 4H); 1.72 (m 1 H; 0.99 (m 2H);
0.75 (m 2H). M5 (ES/+): nmlz=155 [M+H] +. Internediate 13 20

4- (2- Met hyl - propanoyl ) - pi perazi ne-|-carboxylic acid, tert-butyl ester

| sopropanoyl chloride (112 pL) was added to a mixture of N-tort

but oxycar bon\NNR (RS OR 5((200) 163-3.28 dmadHeAGddm, dH);plod s SHYM.Car bonate in
anhydrous chﬂﬁns 4. M -) under a nitrogen atnosphere. The mixture was stirred
at r.t. was filtered off frominorganics. The 25 |
organi ¢ phas vvgr%)d) Wzt_ggg\[MM "Et20 (20 m-) and washed with I N

hydrochl oric acid solution (10 nL). The aqueous phase was nmade basic wth
I N sodi utn hydiitexheltiatedi2ut i on and extracted twice with DCM The conbi ned

organi ¢ | ayeqsecysssrofih centrat ed in vacuo and the residue was
purified by i 30 title compound
(133 ) as gFﬁ%{ag %Lgl"i'a& EE E [§ &C%':‘t o ﬁf@”ﬁe g ﬁe(-%‘??uj“ Mecm): 1703 and
1630 (C=0). RMWRdrele-DRBQY miS Themejution #8s Stimed af r.tafdy 2 IRUB, $1ep6t (m ~ 4H) : 2. 84
- (m 1H); 1. 4a6ScorRbhtiatéd 97 vaduo.6Hhe réddudBwaESlitled W Z—2&drdtddtH +. 1 8 APR

2005 WO, 2/ 3%@82315’9 %@e%ﬁﬁBn n (70l LG RALALE witft AcOE (2 x 20

1- (2- I\/bt r opanoy :P
mL). The combined orgamc extracts were dried and concentrated in vacuo

to give the title compound (110 mg) as an oil.
T.l.c.: AcOEt, Rf=0.14.
IR (CDCl,, cm™): 1626 (C=0).
15  NMR (CDCL): & (ppm) 3.7 (bs, 1H); 3.63 (bd, 4H); 2.88 (bd, 4H); 1.72 (m,
1H); 0.99 (m, 2H); 0.75 (m, 2H).
MS (ES/+): m/z=155 [M+H]".

Intermediate 13
20 4-(2-Methyl-propanoyl)-piperazine-1-carboxylic acid, tert-butyl ester
Isopropanoyl chloride (112 pl) was added to a mixture of N-fert-
butoxycarbonylpiperazine (200 mg) and an excess of potassium carbonate
in anhydrous DCM (10 mL) under a nitrogen atmosphere. The mixiure was
stirred at r.t. for 18 hours, then it was filtered off from inorganics. The
25 - organic phase was diluted with Et20 (20 mL) and washed with 1N
hydrochloric acid solution {10 mL). The aqueous phase was made basic
with 1N sodium hydroxide solution and extracted twice with DCM. The
combined organic layers were dried and concentrated in vacuo and the
residue was purified by flash chromatography (AcOEt 100%) to give the
30 title compound (133 mg) as a white solid.
T.Lc.: AcOEt, Rf=0.58.
IR (nujol, cm™): 1703 and 1630 (C=0).
NMR (ds-DMSQ): & (ppm) 3.45-3.4 (m, 4H); 3.3-3.26 (m, 4H); 2.84 (m, 1H);
1.4 (s, 9H); 0.97 (d, 6H).
35 MS (ES/+): m/z=257 [M+H]".




TFA (900 L) was added to a solution of internediate 13 (133 ng) in 5
anhydrous DCM (10 mi). The solution was stirred at r.t. for 3.5 hours, then
it was concentrated in vacuo. The residue was diluted in a saturated

pot assi um carbonate solution (10 nL) and extracted V\nth‘iﬁ&(mﬁ ¢gyx 20 nl).
The conbi ned organic extracts were dried and concentrated in vacuo to give
the title cooposme (50 nyg) as an oil. 10 T.1.c.: AcCEtkCIgHI004®. | R (CDC , ,
cm'): 1624 (C=O. NWR (CDC],): SI(VE,qr’r) 3.7 (bs, 2H); 3.5 (bs, 2H); 2.86 (m
4H); 2.78 (m 1H); 1.13 (d, 6H) (ES/+): mz=157 [MrH'. 15 Internedi ate
15 4-(R-[1-[(3,5-Bis-trifluoronethyl-benzyl)-nethyl -carbanoyl]-2-(R)-(4-
fl uoro-2- net hyl - phenyl ) - pi peri di n-4-yl ] -pi perazi ne-1-carboxylic acid,
tert-butyl ester (15a) and 20
4-(S)-[1-((3,5-Bis-trifluoronethyl-benzyl)-nethyl -carbanoyl ]-2-(R)-(4-

fl uoro-2-nethyl - phenyl) - pi peridi n-4-yl]-piperazi ne-1-carboxylic acid,
tert-butyl e solution of internediate 10 (400 ng) and N-ten

but oxycar bonyj. (Q-memgr,a-gpa@ojlﬂﬁiheﬁznig) in dry 1,2-dichloroethane (10 nL) was

stirred at r. 0.4 e n I Then, sodium
triacetoxybor oﬁyg%%d’m&%% e;aulto 2 SH@E&{ OP"@é H?QQQ 1?6?&8\%;2 'gtl rred at 23C
for 24 hdurs.annjoupby (69 s fﬁl*h’f‘%wﬁf pifredabEt fony® RaYReehi th  wat er .
The organi c litawes osasenitateddinavetua.oiice mesiditeedas nilvtad lio 4 caturatedi due, whi ch
was pur:jfl ted daksé.haqs&hrmammmambyﬂm%@E&M/&%M%&t )zx}.@(t) 30 g' ve: is
i nternedi at e nt er medi at e 15a:
T.1.c.: AcCE? r%bn'%d oyodic e’%‘%{sg’:"?é %f%‘? a“‘rc)ﬁé'ﬁceétiag%g’” ®§4d651 (C=0). WO
02/ 32867 32 to give the titte compound (50 mg) as an oil.
10 T.Lc.: AcOEt, Rf=0.12.

IR (CDCl,, cm™): 1624 (C=0).

NMR (CDCL): & (ppm) 3.7 (bs, 2H); 3.5 (bs, 2H); 2.86 (m, 4H); 2.78 (m,

1H); 1.13 (d, 6H).

MS (ES/+): miz=157 [M+H]".

15
Intermediate 15
4-(R)-[1-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-2-(R)-(4-
fluoro-2-methyl-phenyl)-piperidin-4-yl]-piperazine-1-carboxylic acid,
tert-butyl ester (15a) and
20 4-(S)-[1-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyi]-2-(R)-(4-
fluoro-2-methyl-phenyl)-piperidin-4-yl]-piperazine-1-carboxylic acid,
tert-butyl ester (15b) '
A solution of intermediate 10 (400 mg) and N-ferf-butoxycarbonyl-
piperazine (151.8 mg) in dry 1,2-dichloroethane (10 mL) was stirred at r.t.
25 for 30 minutes under a nitrogen atmosphere. Then, sodium
triacetoxyborohydride (310 mg) was added and the mixture was stirred at
23°C for 24 hours. The solution was diluted with AcOEt and washed with
water. The organic layer was dried and concentrated in vacuo to a residue,
which was purified by flash chromatography (AcOE¥/MeOH from 9:1) to
30 give:
1. intermediate 15a (181 mg)
2. intermediate 15b (155 mg).
Intermediate 15a:
T.l.c.: AcOEt/MeOH 8:2 Rf=0.35.
35 IR (nujol, cm™): 1703 and 1651 (C=0).




1 8 APR 2005 PCT/ GB01/ 04580 NMR (ds DMSO): 8 (ppm) 7.91 (s, 1H); 7.65 (s,
2H); 7.26 (dd, 1H); 6.89 (dd, 1 H; 6.79 (bt, 1 H; 4.78 (dd, 1 H); 4.52
(d, 1 H; 4.37 (d, 1 H; 3.25(m ©6H; 3.09 (m 1H,; 2..78 ks 3H); 2.37
(bs, 4H): 2.22 (s, 3H): 1.86 (m 1H): 1.78 (m 1H): 1168APR 280%: 1.35 (s,
911). 5 M5 (EGh4dss7 M z=661 [MH]'. Internedi ate 15b T.#CToGBO1/463REt / MEOH 8: 2
Rf=0.14. IR (nujol, cm): 1702 and 954 (CO. NWR (d6 DVSO: 8 (ppm 7.90
(s, 1H); 7.56 (s, 2H); 7.18 (dd, 1H%; 6.85 10 (dd, 1H); 6.73 (dt, 1H); 4.59
(d, 1H); 4.32 (d, 1H); 4.1 (dd, 1H); 3.41 (bm 1 H); 3.21 (bs, 4H); 2.87
(s, 3H; 2.64 (t, 1 H; 2.5 (m 1 H,; 2.39 (bs, 4H; 2.3 (s, 3H); 1.82 (bs,
1H); 1.73 (m 1H); 1.56 (dg, 1H); 1.33 (s, 9H); 1.33 (g, 1 H. M (ES/ +):
m z=661 [ VH' I edi at ) ) )
1- (Benzyl oxyW%Z‘?ﬁﬂf@ﬁﬁ’?ﬁ"gg#@-(ﬁhgﬂyF' S48 2K A28 @9aTHY Bi8one A sol ution
of benzyl chi@st dtirGréd Gt U8; #.781gd, 1H):0t-52 EHEHEEE3 R WasS.Zidted - to a
sol th idon of Zﬁﬁufaz.d)mw,wr); 278¢s, (32h; 287 (tiﬁnzudy; Q%EHE, $190Q.88L(0m, AHgVI OUSLIy 2023C
cool ed at - . itr ere. e mxture was stirred at -
for 50 m nut 2?“&22@’gﬁgl(ﬁ‘b?%gﬂ'g%ggﬁﬁagnesi um bromde (IMin THF 48.7 i)
was addefl. THE &St mGRoOEMHIstirred at -20C for 1 hour, then it was warned
up to 20C anéhtarnié@ifigtedgbr ochl oric acid solution (560 nL) was added. The
aqueous | ayerr wacoRhvenstirsecked i th AcOEt (1000 nmL). The organic extract

was washed with 5% sodi h _garbonate solution (600 nL) and brine
(600 nl) th%ﬁﬁ‘ﬂ@% : L}Q%ﬁ%{fgi@%igégﬁi n_vacuo. CH (200 nL) was added
drop-wi se ov&MR (GEIMSGE 30oemhr80tnelDedEf (5. A1) RilRt(dd.e1ha8-88tirred at r.t.
f](é)r 10 ndnut éid, 1Hled73a(dt, 0 f 469 1d, 5IHYoL8Z (d, THE B0 (&hHMHY bt ginped was filtered
off to give 4hg dithe 49MREHRI3AS 234WMEL 239, AH):(Bdo @s i), DYR (de DVBO): 8
(PP 8.05 (¢l "oLD 1 of 1ok Tui? 99 o iy 156 T 9Py 12%9 (s, 61133 (q, |

1H).

MS (ES/+): m/z=661 [MH]"

15
Intermediate 16 ,
1-(Benzyloxycarbonyl)-2-(4-fluoro-phenyl)-2,3-dihydro-4-pyridone
A solution of benzyl chloroformate (48.7 mL) in dry THF (60 mL) was added
to a solution of 4-methoxypyridine (25 mL) in dry THF (900 mL) previously
20 cooled at -23°C under a nitrogen atmosphere.
The mixture was stimed at -23°C for 50 minutes, then p-fluorophenyl
magnesium bromide (1M in THF- 48.7 mL) was added. The solution was
stirred at -20°C for 1 hour, then it was warmed up to 20°C and a 10%
hydrochloric acid solution (560 mL) was added. The aqueous layer was
25 extracted with AcOEt (1000 mL).
The organic extract was washed with 5% sodium hydrogen carbonate
solution (600 mL) and brine (600 mL) then partially concentrated in vacuo.
CH (200 mL) was added drop-wise over 1 hour at 20°C and the resulting
mixture was stirred at r.t. for 10 minutes, then at 0°C for 1.5 hours. The
30 solid obtained was filtered off to give the title compound as a white solid
(51.6 g). '
NMR (ds-DMSO): & (ppm) 8.05 (d, 1H); 7.4-7.3 (m, 5H); 7.24 (dd, 2H); 7.15
(t, TH); 5.73 (d, 1H); 5.29 (d, 1H); 5.24 (dd, 2H); 3.25 (dd, 1H); 2.62 (d, 1H);
2.26 (s, 3H).
35 MS (El/+): m/z=325 [M]".




(t, 1 H; 573 (d, 1 H; 5.29 (d, 1 H); 5.24 (dd, 2H); 3.25 (dd, 1 H); 2.62
(d, 1 H; 226 (s, 3H. 35 Ms (EI/+): mz=325 [M"' 1 8 APR 2005 WD 02/ 32867
PCT/ GBOL/ 04580 33 Internediate 17 1-Benzyl oxycar bonyl ‘
2- (4-f1 uor o- phenyl ) - pi peri di ne- 4-one L-sel ectride (1{4&5&53& W8 in THF, 62

m -) was added drop-wi se, over 80 5 mnutes, to a solution of internediate
16 (20 g) i WOA¥§8e"HF (300 m -) previously cooled to -FEICRIHHEY a nitrogen
at nosphere. After 45 mnutes, the gplution was allowed to warmto -30C and
2% sodi um hydrogen carbonate solution (280 m-) was added drop-w se. The
solution was extracted with AcOEt (3 x 280 nL). The conbi ned organi ¢ phases
were 10 washed with water (80 nml-) and brine (160 nL). The organi c phase was
dried and concentrated in vacuo to give the title conpound as a pale yellow
oil (27 g). NI\/R(ds DMSO: 8 (ppm) 7.26 (m 7H); 7.17 (t, 2H); 5.53 (bt, 1
H; 5.12 (m Ei? _4t (m 1H); 3.44 (m 1H); 3.01-2.84 (2dd, 2H); 2.54-2.3
(m 2H). 15 5 e 18 2-(4-Fl uoro-phenyl)-piperidine-4-one

| nt er medi at e1Benggaxygarbenyl dH{4-Huprpepheniyl) hireridinesdonei ), then 10% Pd/C (6.8
g) was added| i¢BR6fridé (ﬂwtsromm&mrampsmmgawaywdga WrdprwiddSovetBohydr ogenat ed at

3 mospher gl s Balitaunole: Mthlie e Id bt BT B THECUER 1o and the

organi c phase
2- ?4 fl uor o- B‘I%HW‘)( conlerbio -d¢ ieunslena gitrogen @t)'“osﬂheﬂ%rr@ﬁeéf%tmﬂ"%teﬁat erial (9 g)
was purifi edtrbysdlmtmhwamlathmmado@r wprhmy ¢ F3@500 algH2%c 8&dium: BydrageAcOEt 100%) to
gl ve the L I t&ﬁbm%m@omm m \m auded( éro Rrﬁseg)Thé\lMauﬁ@H 'W@/BO{) . 81(p|_om)
2.81 Em 1t|)|) el »%&H A t@x ’ngm fﬁ%gés 5 (( 1H) V4
| nt er et at ewashed with water (80 mL) an bnne ( b mL) The organic phase wa ‘

dried and concentrated in vacuo to give the fitle compound as a pale yellow

oil (27 g).

NMR (ds-DMSO): 6 (ppm) 7.26 (m, 7H); 7.17 (t, 2H); 5.53 (bt, 1H); 5.12 (m,

2H); 4.1 (m, 1H); 3.44 (m, 1H); 3.01-2.84 (2dd, 2H); 2.54-2.3 (m, 2H).

15
' Intermediate 18
2-(4-Fluoro-phenyl)-piperidine-4-one
Intermediate 17 (94 g) was dissolved in AcOEt (300 mL), then 10% Pd/C
(6.8 g) was added under a nitrogen atmosphere. The slurry was
20 hydrbgenated at 1 atmosphere for 3 hours. The mixture was filtered
through Celite and the organic phase was concentrated in vacuo to give the
crude 2-(4-ﬂuoro-phenyl)—piperidine—4¥one (10 g).
A part of this material (3 g) was purified by flash chromatography (from
CH/AcOELt 7:3 to AcOEt 100%) to give the title compound as a yellow oil (5
25 g).
NMR (dg-DMSO): & (ppm) 7.43 (m, 2H); 7.15 (m, 2H); 3.86 (dd, 1H); 3.29
(m, 1H); 2.87 (bs, 1H); 2.81 (m, 1H); 2.48 (m, 1H); 2.42 (m, 1H); 2.33 (m,
1H); 2.19 (m, 1H).

30 intermediate 19 o
2-(4-Fluoro-phenyl)-piperidine-4-one, L-(+}-mandelate
L-(+)-mandelic acid (2.6 g) was added to a solution of intermediate 18 (3.3
g) in acetone (50 mL) at r.t.. The mixture was stirred at r.t. for 3 hours and
at 0°C for 30 minutes, then the solid was filtered off to give the title
35 compound as a white solid (4.4 g).




2- (4- Fl uor o- phenyl ) - pi peri di ne-4-one, L-(+)-nmandelate L-(+)-nmandelic acid
(2.6 g) was added to a solution of internediate 18 (3.3 g) in acetone (50
m-) at r.t.. The m xture was stirred at r.t. for 3 hourf a\gg OCfor 30
m nutes, then the solid was filtered off to give the title corrpound as a
white sol i dwpd2ésg). 1 8 APR 2005 WD 02/ 32867 PCT/ GCBORCTUABBN4S4 M p.

123-124 C NWR (d6 DVBO): 5 (ppm 7. 3&(m 2H); 7.35 (d, 2H); 7.27 (t, 2H) ;
7.2 (t, 1 H; 7.11 (t, 2H); 4.86 (s, 1 H; 3.83 (dd, 1 H); 3.3-2.78 (m
2H); 2.6-2.35 (m 2H); 2.3-2.15 (m 2H). 5 Internedi ates 20a and 20b

2- (R) - (4- Fl uor o- phenyl) - 4- oxo- pi peri di ne-1-carboxylic acid, [1-(R) -3, 5-
bis-trifluoromethyl-phenyl)-ethyl]-nethylam de (20a) and

2-(S)-(4-Fl uoy, p{%% )O 4- oxo- pi peridi ne-1-carboxylic acid, [1-(R-3,5 10

bi s- trlfluoro nyI) eth met hyl am de_ (20b Intermediate 19 (600
ng) was treat@H‘P\A{dﬁPR@@a@ M)%G%@E%—QI Ry (Ga#Bohdl &L 2uf-2éh (60 n-) and
extracted wi ttH)AZ QFt(t, @H); %.880s, nik); 3.8held, tanBi3ARTE on, Pl z6-235r(act s were dri ed
and concentraﬂq,)dzgrg VAGHQH].0 give 2- (4-fluoro-phenyl)-piperidine-4-one (267
ng). A s? ution of triphosgene (205 15 ngy) dissolved in dry DOM (2 m-) was
added drop-wise to a solution of 2- (4-fluoro-phenyl)-piperidine-4-one (267

my) and TEA (BGamepliates 2haand@0b (9 ni-) previously cooled to OC under a
ni trogen at noz[HyqAFIudkd hahw;-wmo-pwudmf-mﬁoajhooGcfdor[13Rho;srs and during

this time dfurﬁ.Q%ﬂJﬁMe ﬁem.&nﬁl.nkmme?ﬂﬁ)gmh@ were added until
co ete Eﬁi&ﬁ X ea

[1rn()R) 3 5- b|4 yor Umwﬁ'égﬂ?ﬂmde}'bh{é gﬁbl‘; e%:- ﬂ&!dn rochl ori de
(560 rrg)10and mwgrgnwthz) Ehgﬂ)ﬂkg& ﬂ]:elgmlamlﬁlﬁ@ l1Q15 m -) were added and the
m xture was haghaddidte 79Qe00rmdp WU kated heith rd &wrﬁe&\/aﬁot@dsimed to cool to

r.t., taken “&%{eg!n%{% é&&?@h (é@QnLr’t%?d &@g&gﬁ w.twécgé?zleﬁ (SC;J 90 o) pydrochl ori c acid
sol utlon (3 x Iayer was dried
and concent r a98WIReY FSRFFHCty Wﬁéﬁsﬁ’r&?é‘"d\ﬁﬁi‘?ﬁqtmted in Vactio to give 2-
(4-fluoro-phenyl)-piperidine-4-one (267 mg). A solution of triphosgene (205
15 mg) dissolved in dry DCM (2 mL) was added drop-wise to a solution of 2-
(4-fluoro-phenyl)-piperidine-4-one (267 mg) and TEA (800 pL) in dry DCM
(9 mL) previously cooled to 0°C under a nitrogen atmosphere. The mixture
was stirred at 0°C for 3 hours and during this time further TEA (800 plL) and
triphosgene (205 mg) were added until complete disappearance of the
20 starting material. Then, [1-(R)-3,5-bis-trifluoromethyl-phenyl)-ethyl}-
methylamine hydrochloride (560 mg) and DIPEA (1 mL) in dry acetonitrile
(15 mL) were added and the mixture was heated to 70°C for 16 hours. The
mixture was allowed to cool to r.t., taken up with AcOEt (30 mL), washed
with a cold 1N hydrochloric acid solution (3 x 15 mL) and brine (3 x 20 mL).
25 The organic layer was dried and concentrated /n vacuo to a residue, which
was purified by flash chromatography (CH/AcCOEL 7:3) to give:
3. intermediate 20a (140 mg) as a yellow oil,
4. intermediate 20b (195 mg) as a yellow oil.
Intermediate 20a
30 T.l.c.: CH/ACcOEt 1:1, Rf=0.65.
IR (film, cm™): 1719 and 1636 (C=0).
NMR (de-DMSO): & (ppm) 8.0 (s, 1H); 7.87 (s, 2H); 7.3 (dd, 2H); 7.11 (t..
2H); 5.19 (m, 2H); 3.68 (m, 1H); 3.36 (m, 1H); 2.8 (m, 2H); 2.66 (s, 3H);
2.58 (m, 1H); 2.3 (m, 1H); 1.59 (d, 3H).
35 MS (ES/+): m/z=491 [M+H]".




was purified by flash chromatography (CH AcOEt 7:3) to give: 3. internediate
20a (140 ng) as a yellow oil, 4. internediate 20b (195 ng) as a yeIIow oi l.
Intermediate 20a 30 T.1.c.: CH AcCEt 1:1, Rf=0.65. IR (film cm'): 1719 and
1636 (C=O). NVR (ds DVBO): 6 (ppm) 8.0 is, 1H); 7.87 'Si gl—%ﬂ 72{}@52(dd 2H) ;
7.11 (t, 2H); 5.19 (m 2H); 3.68 (m 1H); 3.36 (m 1H); ?m H; 2.66
(S, 3H); 2uRfnkMy 1H;: 2.3 (m 1H); 1.59 (d, 3H). 35 pE/ddShais m 2=491
[MtH ' . 1 8 APR %05 WD 02/ 32867 PCT§ Ol1/ 04580 35 Intermediate 20b T.Lc.:
CH AcOEt 1:1, Rf=0.49. IR (film cmj* 1721 and 1639 (C=O. NWR (ds DVMBO): S
(ppm 7.97 (s, 1H); 7.82 (s, 2H); 7.29 (dd, 2H); 7.1 (dd, 5 1H); 5.21 (q,
1H); 5.11 (t, 1H); 3.6 (m 1H); 3.46 (m, 111); 2.85-2.7 (2dd,- 2H); 2.76
(s, 3H) 2.56 (m 1H; 2.39 (m 1H); 1.54 (d, 3H. M5 (ES/+): m z=491

[ MtH . 10 Exarrple 14 6R)-(4-Acety|-pi per azi

n-1-yl ) - 2- ( R) Intermadiate 205" et hyl - phenyl ) - pi peri di ne- 1- carboxyl i ¢ aci d,

[1-

4-(

yl
(R) - (3, 5- bTset EHACDHt drfpRiFPI40phenyt ) - et hyl ] - met hyl am de (1a)
S)-(4-Acet ) ‘p.l, cRES: -azbNadd ¥a3o- g.-.() ) - (4-fl uoro-2-nmet hyl - phenyl) 15
pi peri di ne- 1- R) hyI phenyl ) -
et hyl ] - net hylgm WS)%)? @B"“b%&fﬁ 1f6'|37n?2e&rrzla thfg (5‘32?59
1- acetyl @i per &) 5€21(®@918); righ! GnthH): 38dimurhtDir 3.4 émnoXiih @& dr(2 (126 mg) in
dry 1, 2-di chl gHpel7BageH|;2.560(n, 1Wa. BX (i, nHY 184 @38E)f or 24 hours under a

ni trogen atno yid-on 20 was washed with a 5% sodi um hydr ogen
car bonat e sol @telqgﬁﬁ f@nﬁﬁ%ﬂ ﬁi brine (10 m.). The organic |ayer was dried

and concentrated in vacuo to a residue which was purified by flash
chromat ography (AcOEt/MeCH 7:3) to

10 Example 1
4-(R)-{(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-
piperidine-1-carboxylic _acid, [1-(R)-(3,5-bis-triﬂuoromethyi-phenyl)-
ethyl]-methylamide (1a)
4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-{4-fluoro-2-methyl-phenyl)-

15 piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-

’ ethyl]-methylamide (1b)

A solution of intermediate 4a (120 mg), 1-acetylpiperazine (29.8 mg) and
sodium triacetoxyborohydride (126 mg) in dry 1,2-dichloroethane (5 mL)
was stirred at 23°C for 24 hours under a nitrogen atmosphere. The solution

20 was washed with a 5% sodium hydrogen carbonate 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 7:3) to
give :

1. 4-(R)-(4—acety!;piperazin-1 -yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-

25 piperidine-1-carboxylic acid, [1-«(R)-(3,5-bis-triftuoromethyl-phenyl)-ethyl}-
methylamide (40.0 mg - T.I.c.: AcCOEYMeCH 6:4 Rf=0.37),

2. 4-(S)-(4-acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-
piperidine-1-carboxylic acid, [1‘-(R)-(3,5-bis—triﬂuoromethyl—phenyl)-ethyl]—
methylamide (30.0 mg - T.L.c.: AcOEtMeOH 6:4 Rf=0.36).

30

Example 2
4-(R)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-
piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-
ethyl]-methylamide hydrochloride




give : 1. 4-(R) - (4-acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-nethyl-phenyl)
25 pi peridi ne-1-carboxylic acid,

[1-( ) (3, 5-bis-trifluoronethyl-phenyl)-ethyl]- nmethyl dn8 dgPR 400D nmy -
T.1.c.: AcOEt(MeCH 6:4 Rf=0.37), 2.

4-(S) - (4 acwtoyspsper azi n-1-yl ) - 2- (R) - (4-f 1 uor o- 2- net RAT/GRAEHFH0) -

pi peri di ne-1-carboxylic acid, 36

[1-(R) (35b|str|fluoronethyl phenyl )-ethylj- nethylam de (30.0 ngy -
T.1.c.: AcOEt/MeOH 6:4 Rf=0.36). 30 Exanple 2 4-(R)-(4-Acetyl -pi perazi

n-1- yI) 2- (R) (4-fluoro-2-nmnethyl -phenyl)- piperidine-1-carboxylic acid,
[1-(R)-(3,5-bis-trifluoronethyl-phenyl)- ethyl]-nethyl am de hydrochloride 1

3 APR 2005 VR 03182067, RAMMSEMn AP EOHE 1] 4o Yoot e |2 (40.0
et Lsal £ n e Betieresid, LR s o) 'd%r%g%? r%ﬁﬂwwgﬁ Ao | ¢ ovne

It was
concent r at ed 28AC Verc 3 miryitefi, lent ihwas jconeentratedid waeloalo givanttiet iles ol i d (41.2

ny). 5 | R (nubeboutida whkl$i¢ M Img)1652 (C=0). NVR (ds DVBO): S (ppm 10.35

(bs, 1H; 8. o, - 34 (,g )s165§ S0y 37 (dd, 1H) 7.01 (dd, 1H): 6.93
dt, 1 L g (4 ém) 44 (b 1
g. 70- 3HZ15 ( mNMRRd-DMSG): B (gpm H%')1“)28&? (%ni‘nﬂ‘)z 77 (s ’12'3\97137(72](22 3H) :

2.04 (s, 3H) (dd.. 181y @i, (d8H)H); .03 (6 1HESY.29 (bl H); 6 07 (QM-H#)HCM (bm,Exanpl e 3
4-(S) - (4- Acetyyh- :@Q@Qmaanp dmz:e A5 Zn (R 6%0fd smo2en, 2HyED Rl (mpeny | ) -

pi peri di ne- 1-,Gar ( bis-trifluor orret hyl - phenyqg- 15
et hyl] - rret hyl1%§g§# déH)AB%%{d:g?l on of exanple Ib (30.0 ng). in dry
Et 20 (5 PrL) drochlorlc acid (IMin Et20 - 1 nlL). The

resul ting mxture was stlrred at 23C for 15 minutes, then filtered; the
filtrate was gitppicsgl With further dry Et20 (2 mL) to give the title

compound as g B FASH Sl Aah?Ps B R8rd-RnidtiiGhongl! ) 3383 (NH). 1650

(C0. piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-

15 ethyl]-methylamide hydrochloride _
A solution of example 1b (30.0 mg) in dry Ef20 (5 mL) was treated with
hydrochloric acid (1M in Et20 — 1 mL). The resulting mixture was stirred at
23°C for 15 minutes, then filtered; the filtrate was treated with further dry
Et20 (2 mL) to give the title compound as a whitish solid (26.5 mg).

20 IR (nujol, cm™): 3383 (NH*), 1650 (C=0).
NMR (ds-DMSO): & (ppm) 11.17 (bs, 1H); 7.98 (s, 1H); 7.67 (s, 2H); 7.21 (t, -
1H); 6.94 (dd, 1H); 6.82 (dt, 1H); 5.3 (q, 1H); 4.4 (bd, 1H); 4.18 (dd, 1H);
3.96-3.42 (m, 5H); 3.10-2.70 (m, 4H); 2.72 (s, 3H); 2.43 (s, 3H); 2.17 (m,
2H); 2.00 (s, 3H); 1.73-1.24 (m, 3H); 1.45 (d, 3H).

25 MS (ES/+): m/z=617 [MH-HCI]".

Example 4

4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-

piperidine-1-carboxylic _acid, [1-(R)-{3,5-bis-trifluoromethyi-phenyl)-
30 ethyl]-methylamide methanesulphonate

A solution of intermediate 4a (7.7 g) in acetonitrile (177 mL) was added to a

solution of 1-acetyl-piperazine (3.9 g) in acetonitrile (17.7 mL) followed by

sodium triacetoxyborohydride (6.4 g) under a nitrogen atmosphere.

The reaction mixture was stirred at room temperature for 24 hours and then
35 quenched with a saturated sodium hydrogen carbonate (23.1 mL) and




NVR (ds DVBO): 5 (ppm 11.17 (bs, 1H); 7.98 (s, 1H); 7.67 (s, 2H); 7.21 (t,
1 H; 6.94 (dd, 1 H); 6.82 (dt, 1 H; 53 (g, 1 H; 4.4 (bd, 1 H); 4.18 (dd,

1 H; 3.96-3.42 (m 5H); 3.10-2.70 (m 4H); 2.72 (s, 3#§ BPRIWS, 3H): 217

(m 2H); 2.00 (s, 3H); 1.73-1.24 (m 3H); 1.45 (d, 3H). 25 M5 (ES/+):

m z=617 [MHHCIJ'. Exanple 4 4-(S)-(4-Acetyl-piperazin-1-yi)-2-(

) - (4-f1 uor ogd- g;gzgp,yl phenyl ) - pi peridine-I|-carboxylic &eldho1/o4ss0

[1- (R - (3, 5- b| s-trifluoronethyl - pherz%l)- 30 et hyl]-nethyl am de

met hanesul phonate A solution of internediate 4a (7.7 g) in acetonitrile (177
m.) was added to a solution of 1-acetyl-piperazine (3.9 g) in acetonitrile
(17.7 m-) followed by sodiumtriacetoxyborohydride (6.4 g) under a
nitrogen atnosphere. The reaction m xture was sti rred at roomtenperature
for 24 hours and uenched wi.th a satur sodi um hydr ogen
carbonat e (23Y4® r’r{_q - 5“‘8 R ”ﬁﬁﬁmt%vﬁf/@ﬂg Eéﬂ/’d@é@?’:o %580 37 wat er
(61.6 ni). Th%,CQFés(Zﬂ& inhp wee lrddeado thenlaxers aete Atramated and thensqueoushen  AcOEt

(208 nL) was |agdeshs Eé%ﬁ—ek%oswmf@théﬁﬁaoaf@xaﬂdmL en@qmeaéd | ayer was
back- extracte

h
wer e washed W %tbhfayés E@Fe e}61;3537#‘%7‘3{_("%thx b?ﬁe é 1 con én rgtegadioagsglcﬁopt gses

gi ve theScr ud‘@”?ﬁr&rﬁtﬁde”bfvag% t%lrﬂi"earfb? Cr&l‘iieas'f‘@?’é‘?) iy &Y Pdr BPti1: 1) as a
whi t e foam ( Yidstegomeks gradady it dhand white ®amn(@Srgyedi ate in THE (85.4 nL) was

?d?ed tA]Qt 2 Sg% S10toR d?fcms mfehhamt& lirf PAE (a2 hil) (s B8 )a édlltﬂ;HFaf( 6.1 nL) at

The resul ti nd“%ﬁ :Fgﬁ%qlc ﬁc'(lg? 'PW{ Pﬁggﬁotu/g?t ar%‘%l ﬁﬁe%gﬁ' 1?: It?g(raed

under a nitr cigsired aitmejaperepmer qtﬁ'é“-‘dr @SMP?'P'F?QG cHieeregitina\al4IvEEsion t h col'd THE
(15.4 map andvasdstlr&di ifor Babals alt 6°C2@Gdf then 4fitdnmluadéo agnitegéme titl e

conpound as 52 bs, 1
2 gg (bs, 1 acntM’Qép%l@re 5(9% 'réé%u éﬂ? ééke%)!as \Méﬁreé %h%ﬂ@ aﬁd é 8> | m 1
H: 5.31 (q. dileadnv Uy 8 ,( fr?_é ouys l( ﬁletlt 1 H) :
3.65-3.25 (br$P|l$(4)44Q3 17 (m 1 H; 2.96 (m 1 H);_2.88- 2. 79 (mm 2H);
2.73 (s, 3H) ;NMR3&-HMsOBB)ppa) 882 (18, 13H7;992b4,3tH; D88 (e £higt,7.23
15 (m, 1H); 6.95 (dd, 1H); 6.82 (m, 1H); 5.31 (q, 1H); 4.45 (bd, 1H); 4.20 (dd,
1H); 3.99 (bd, 1H); 3.65-3.25 (bm, 5H); 3.17 (m, 1H); 2.96 (m, 1H); 2.88-
2.79 (m+m, 2H); 2.73 (s, 3H); 2.36 (s, 3H); 2.30 (s, 3H); 2.13-2.09 (bd+bd,
2H); 2.01 (s, 3H); 1.89-1.73 (m+m, 2H); 1.46 (d, 3H).
m.p 243.0 °C.
20 The compound is isolated in a crystalline form.

Examgle 5

4-(S)-(4-Acetyl-piperazin-1-yl)-2-(R)- (4-ﬂuoro-2-methy|-phenyl)

piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-triflueromethyl-phenyl)-
25 ethyl]-methylamide sulfate '

Sulfuric acid 96% was added (0.06 mL) to a solution of example 1b (0.65 g)

in THF (6.5 mL) at 23°C under a nitrogen atmosphere. The suspension was

stirred at 23°C for 15 hours, then cooled to 4°C, stirred for 4 hours and

allowed to warm to r.t.. The solid was filtered off and dried at 23°C for 18
30 hours to give the title compound (0.6819).

NMR (ds-DMSO): 8 (ppm) 9.58 (bs, 1H); 7.99 (bs, 1H); 7. 68 (bs, 2H); 7 23

(m, 1H); 6.95 (dd, 1H); 6.83 (m, 1H); 5.31 (q, 1H); 4.45 (bd, 1H); 4.20 (d,

1H); 3.98 (bm, 1H); 3.65-3.30 (bm, 5H); 3.20-2.70 (bm, 4H); 2.74 (s, 3H);

2.36 (s, 3H); 2.13 (bd, 1H); 2.08 (bd, 1H); 2.02 (s, 3H); 1.87 (m, 1H); 1.72
35 (m, 1H); 1:46 (d, 3H).




2H); 2.01 (s, 3H); 1.89-1.73 (mm 2H); 1.46 (d, 3H. mp 243.0 C. 20 The
conpound is isolated in a crystalline form Exanple 5 18 APR 2005
4-(S)-(4-Acetyl -pi perazin-1-yi)-2-(R)-(4-fluoro-2-nethyl-phenyl) -

pi peri di ne-1-carboxylic acid, [1-(R-(3,5-bis-trifluoronethyl-phenyl)- 25
et hyl ] - met hploasde sul fate Sul furic acid 96% was addedCUOBO@4HL) to a
solution of exanple 1b (0.65 g) inggHE (6.5 nlL) at 23C under a nitrogen

at nosphere. The suspension was stirred at 23C for 15 hours, then cooled to
4C, stirred for 4 hours and allowed to warmto r.t.. The solid was filtered
off and dried at 23C for 18 30 hours to give the title conpound (0.681g).
NI\/R(d6 DVSO) : S(pprr) 9 58 (bs, 1H); 7.99 (bs, 1H); 7.68 (bs, 2H); 7.23

(m ;69p( H; 6.83 (m 1 H; 531(q,1|—|);445(bd 1 H; 4.20
d, 1 3.9 ;320270b 4 2.74 (s,
gH); |2_|)36 (s %ﬁ%}“mﬁ“ §'?°E?ged 'Tﬁ)"’ys%’lﬂ 8f?r , 2.02 Esm 3H)H) 1.87 (ﬁnS

1H; 1.72 35 (m 1H) 1:;46 (d, 3H. 10 APR 2005 WO 02/ 32867 38 m p. 237.4
The conpound E)Eanh@_@ bat ed |n a crystalline form PCT/GB01/ 04580 Exanple 6 5

4 (9)- (et Lok ehaTbibekiid 382 @l didbushaagLaRii. - phery!)-

pi peri di ne- 1-¢ta r1rtugronmet hyl hpenyl ) -
et hyl | - met hy| Rigg bﬁﬁ%&ﬁﬂl_‘lbﬂﬁlﬂ!ﬁbi d nonohydrat e

(0.20 g) was etdyi@heﬁhyl-anﬂdﬂ Mmlumasﬂlfomatanpl e Ib (0.65 g) in THE (6.5 m-) at
23C under a mérésaﬂ@éhe&m%%@nﬁenohé&atbswQ@b PA8s éé&bcma)a Yhfiopdeled and the

nsi on Ll ter ff an

B Bol TP By e 4 A IS il el (o
DVBO) : 50 pprifowias (@&l yap a éedaeﬂd(ﬁbg SU&F}WS'OM% siped abPF°C for 46  (d, 2H);
7.22 (bm 1H)24 Fout® The,soRHyas 6licdéd ¢ftidnd diifd; at2382 f¢rm8 Hddys tobgidd) (q,

the title comgound (0.567 g).

NMR (d.-DMSO): & (ppm) 9.53 (bs, 1H); 8.00 (bs, 1H): 7.68 (bs, 2H): 7.46

(d, 2H); 7.22 (bm, 1H); 7.10 (d, 2H); 6.95 (dd, 1H); 6.82 (m, 1H); 5.30 (q,

15 1H); 4.45 (bd, 1H); 4.19 (d, 1H); 3.99 (bm, 5H); 3.65-3.05 (m, 3H); 3.05-
2.70 (m, 2H); 2.73 (s, 3H); 2.35 (s, 3H); 2.27 (s, 3H); 2.12 (m, 1H); 2.07 (m,
1H); 2.02 (s, 3H) 1.87 (m, 1H); 1.72 (m, 1H); 1.46 (d, 3H).

Examples 7
20 4-(R)~(4-Acetyl-piperazin-1-yl)-2-(R}-(4-fluoro-2-methyl-phenyi)-
piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-

methylamide hydrochloride (7a)

4-(3)14-Acetylj)iperazin-1 -yl)-2-(R)~(4-fluoro-2-methyl-phenyl)-

piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-
25 methylamide hydrochloride (7b)

A solution of intermediate 10 (86.7 mg), 1-acetylpiperazine (22 mg) and

sodium triacetoxyborohydride (67 mg) in dry 1,2-dichloroethane (6 mL) was

stirred at 23°C for 24 hours under a nitrogen atmosphere. The solution was

washed with a 5% sodium hydrogen carbonate solution (15 mL}) and brine
30 (10 mL). The organic layer was dried and concentrated in vacuo to a

residue which was purified by flash chromatography (AcOEt/MeQH 7:3) to

give:

1. 4-(R)-(4-acetyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-

piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide
35 (34.6 mg hereinafter compound 1),




15 1H); 4.45 (bd, 1H); 4.19 (d, 1H); 3.99 (bm 5H); 3.65-3.05 (m 3H); 3.05

2.70 (m 2H); 2.73 is, 3H); 2.35 (s, 3H); 2.27 (s, 3H) 2.12 (m 1H); 2.07

(m 1H); 2.02 (s, 3H) 1.87 (m 1H); 1.72. (m 1H); Af (g 3}@5 Exanples 7

20 4-(R)-(4-Acetyl - pi per azi n-1-yl ) - 2- (R) - (4-f | uor o- 2- ek AyAPRHERY ! ) -

pi peridi ne-1-carboxylic acid, (3,5-bis-trifluoronethyl-benzyl)- rret hyl am de
) -

hydr ochl ori gg, ¢, ? A7 PCT/GB01/04580
4-(S)-(4-Acetyl-plperazin-1-yl)-2-(RL-(4-fluoro-2-nethyl-phenyl) -

pi peri di ne-1-carboxylic acid, (3,5-bt°s-trifluoronethyl-benzyl) 25

met hyl am de hydrochl ori de (7b) A solution of internediate 10 (86.7 ng),
1-acetyl pi perazine (22 ng) and sodiumtriacetoxyborohydride (67 ng) in dry
1, 2-di chl oroet hane (5 m-) was sti rred at 23C for 24 hours under a nitrogen
at nosphere. The sol ution was with a 5% sodi um hydrogen carbonate

sol ution (15 %i#(H)- %rﬁFeB’I"P'ﬁéraBU‘@ﬂ!bz (ﬁ_))(""ﬂtf‘Pfé‘?df‘@"QWer'emﬂXrer was dried and
concentr at ed piperidaedecatimxglic  acielsi (8Mbistifiabrowethypberizh)-ewtiyyanfities h

chr omat 097 aphyo (AGORIMEHrficiha bp o1 ve: 1.
4- (R) - (4- acet razin-1-yl)-2-(R)-(4-fluoro-2-nethyl-phenyl) -

pi peri di ne-| ic acid, (3,5-bis-trifluoronethyl-benzyl)-nethylam de
35 (34.65ny Hepditivaf Qfeqonm@hm;bl]n(é3 mg) in dgy ARR D06) wes dmagRig6ith PCT/ GB01/ 04580

39 2. 3 (S 1(hf}d@@m6rxd adii QRF AZEPO 1- b Inl - ) redikinlgl dontien dagetifyd - phteﬂy: ) - g
i peridi ne- - e am de
(plg mg herei ng? {,‘gfr)%z%')é ﬁm%?é(f ZS'Q( g@'c’%fs c@héég.ﬂ%{e g;F B%BUO tg%“% %:{%erpoundyl (33

mg) in dry Et—'ﬂb‘i?ﬂﬂ‘ﬂd—)a Rt fam 9 Wt h  hydrochl ori ¢ acid (1 Min Et20 -
0.5 nL). The IRémoltdmiy 3566 (HHDME3R4C=@)rred at 23C for 30 minutes. The

sol uti opowas NMIRGEDMSOLRY (bpnVACIB(b01H) YO8 UHE 1H) 1.8 B OAPouUsd as a white
foam (30 np) A Iﬁ? %92%%9!}]_')( gl-%,) 31@824 ﬁc?) 1Q 4I}II\{I§ (ds DVBO): 8
(ppm  10. 35 (‘%
1H); 4.45 bm 1H) 3. 9(bm 1H); 3.8-3.4 (bm BH) 228(m 4H); 2.73
(s, 3H); 2.34 (2H); 2.23 (s, 3H); 2.03 (s, 3H); 2.17 (1H); 1.69 (m, 1H).
MS (ES/+): m/z=603 [MH-HCI}".
15 Example 7b
A solution of cdmpound 2 (19 mgq) in dry Et20 (5 mL) was treated with
hydrochloric acid (1M in ‘Et20 — 1 mL). The resulting mixture was stirred at
23°C for 15 minutes, then concentrated in vacuo to give the title compound
as a white foam (14 mg).
20 IR (nujol, cm™): 3387 (NH"), 1652 (C=0).
NMR (dg-DMSO): & (ppm) 11.77 (bs, 1H); 7.94 (s, 1H); 7.58 (s, 2H); 7.24 (t,
1H); 6.93 (dd, 1H); 6.81 (m, 1H); 4.62 (d, 1H); 4.4 (dd, 1H); 4.35 (d, 1H);
4.19 (dd, 1H); 3.8-3.4 (m, 4H); 3.2-2.7 (m, 4H); 3.9-1.25 (m, 6H); 2.92 (s,
3H); 2.35 (s, 3H); 2.00 (s, 3H). '
25 MS (ES/+): m/z=603 [MH-HCIJ*, 625 [M-HCI+NaJ".

Example 8 _
2-{R)~(4-Fluoro-2-methyl-phenyi)-4-(R,S)-(4-methy!-piperazin-1-yl}-

piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-
30 ethyl]-methylamide hydrochloride

A solution of intermediate 4a (100 mg), N- methylplperazme (22 plL) and

sodium triacetoxyborohydride (64 mg) in dry 1,2-dichloroethane (5 mL) was

stirred at 23°C for 6 hours under a nitrogen atmosphere. The solution was

washed with a 5% sodium hydrogen carbonate solution (10 mL) and brine
35 (10 mL). The organic layer was dried and concentrated in vacuo to a




(dd, 1H); 7.0 (dd, I H; 6.92 (m | H; 5.24 (m 1H); 4.57 (d | H); 4.41
(d, 1H); 4.45 (bm 1H); 3.99 (bm | H); 3.8-3.4 (bm 6H); 3.2-2.8 (m 4H);
©2.73 (s, 3H); 2.34 (2H); 2.23 (s, 3H); 2.03 (s, 3H); 2. 178(ﬂ9§\?12[}§]51 69 (m
1H) . MS (ES/+): m z=603 [MH+HCI]'. 15 Exanple 7b A solution of conpound 2
(19 nmg) in dvoo2BesBO (5 nml) was treated with hydrochl oPGRGREN4E80(1 M in Et 20

-1 nL). The resulting mxture was syprred at 23C for 15 m nutes, then
concentrated in vacuo to give the title compound as a white foam (14 ng).
20 IR (nujol, cm1): 3387 (NH), 1652 (C=O. NMR (ds DMSO): 8 (ppm 11.77
(bs, lH) 7.94 (s, lH) 7.58 (s, 2H); 7.24 (t, 1H) 6.93 (dd, 1 H); 6.81
(m 1 H; 462 (d, 1 H,; 4.4 (dd, 1 ;435(d 1 ; 419(dd 1H);

3.8-3.4 (m 4 2. a‘3( g{)a @E’é&@igi Sy 305 235 (5.
8 5. (R (4] E%%?i% ﬁa“%% R 4y”Pr°4 phepy ‘b‘l‘}?g}yhhn N iy Bt

- pi peridi ne-1- mfmTMWmIneﬂaloq%ﬂ-ca(bmxx(hR) é@i 5- Bi(B)-3; 5-bistdiffuornmtdiyil~ phenyl ) - 30
ﬁﬁ hy{]h lrret hy | dehglpethythesnhaide 487 MgSPILdHAQER OS2 RRGIH I‘j"#'""ﬂ'&( 10;3 ng) , .

met hy |per Zi u a 0 i de ng) in dry
1, 2-di chl%or oe d"'ssg;a 'ﬁiln} \'ﬁzsoﬁﬂﬂ_)ramgéﬁé& ﬁgét%ﬁ(’g'? F'%J]f\g%h 7S AfNder a ni trogen
at nosphere. THW ig &t and {hesreting sotign uas sHaediaf BYE ©®§8n car bonat e
sol ution (10 mihuates.aie sblutmazv%cc(nibéhtmte)d in Vasodo gaeiacsdliaydichwas dri ed and

concentr at ed 3a738§ @E@g, 04580 40
resi due, whi (:thtn\r/?/‘;%cﬁ{)ltcﬁt?(?l(%dml EQJ W&r%(}ﬂé Mol %h?)Ac!()‘lEt I I\/éO—l from 95:5

to 8:2) to gl'('/%) 2-(R) - (4- quoro 2-met h I-phenyl) 4 (R S)-(4-met hyl -1 -

pi per azilAy! ) -Bi(pdoli e 3405 CHoX8A% (€=8i d, [1- (R)- (3, 5-bis-trifl uoronethyl -
phenyl ) - et hy INMRed NSO 6 €pid 7.98(s,T2H); .71 (sAQEEU/Wb(Q-QIS) 226%@0 2) which 5
was di ssol ved“%m@{?(dgrg_é@gp@1 EB?"E&’d t.,p, 1B 4o RRUA 6"‘f4t(ﬂ1 roch'l oric acid

M Et 20 - 23C f 5
En nu!t gs The % t(%?'g}dﬁqﬁ? 386 38|(W g%lgl d whi 2[1 was

(s, 3H); 2:61 (s, 3H); 2.32 (s, 3H); 2.24 (s, 3H); 2.13 (s, 3H); 2.09 (s, 3H);
15 2.5-1.5 (m, 12H); 1.50 (d, 3H); 1.45 (d, 3H).
MS (ES/+): miz=589 [MH-HCI]".

Example 9
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(S)-piperazin-1-yl-piperidine-1-

20 carboxylic acid, [1-(R)-(3,5—bis-triﬂuoromethyl-phenyl)—ethylL'
methylamide hydrochioride
A solution of intermediate 4a (160 mg), N-ferf-butoxycarbonyl-piperazine
(60 mg) and sodium ftriacetoxyborohydride (100 mg) in dry 1,2-
dichloroethane (12 mL) was stirred at 23°C for 24 hours under a nitrogen

25 atmosphere. The solution was washed with a 5% sodium hydrogen
carbonate solution (20 mL) and brine (20 mL). The organic layer was dried
and concentrated in vacuo to a residue, which was purified by flash
chromatography (CH/AcOEt from 1:1 to 3:7) to give:

1. 2-(R)~(4-Fluoro-2-methyl-phenyl)-4-(R)-[(4-tert-butoxycarbonyl)-

30 piperazin-1-yl]-piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-
phenyl)-ethyl}-methylamide (74 mg -T.lc.. CH/AcOEt 1:1, Rf=0.35
hereinafter compound 1)

2. —2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(S)-[(4-tert-butoxycarbonyl)-
piperazin-1-yll-piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-




triturated in Et20 (2 nL) to give the title conpound as a white solid (35.4
ng). 10 IR (nujol, cm): 3405 (NH2'), 1639 (C=0). NWR (ds DMBO: 8 (pprr)

7.95 (s, 2H); 7.71 (s, 2H); 7.67 (s, 2H); 7.26 (dd, 1 @BI—@DW—?@ :
6.93 (dd, 1 H); 6.87 (dd, 1 H); 6.82 (m 1 H,; 6.74 ( 32( 1
H; 5.16 (q, T H; 4.84 (m 1 H); 4.12 (dd, 1 H); 3. 5 3 0 (m 3H,; 2. 69 (s,
3H); 2;61 (%O0BRY7 2.32 (s, 3H); 2.24 (s, 3H); 2.13 (FCTGPYL043009 (s, 3H);
15 2.5-1.5 (m 12H); 1.50 (d, 3H); 4145 (d, 3H). M5 (ESI+): m z=589
[MHHCI]'. Exanple 9

2- (R) - (4-Fl uoro- 2- net hyl - phenyl ) - 4- (S) - pi perazi n-1-yl - pi peridine-1 20
carboxylic acid, [1-(R)-(3,5-bis-trifluoronethyl-phenyl)-ethylj- nethylam de
hydrochl ori de A solution of internediate 4a (160 ng),

N-t ent - but ox yeaiyDIMli-rRétRR4AdE N@S (-,@O_rrg)man(d;}-m@togtmﬂfl Re®L axybor ohydri de

(100 nmg) in oet hane (12 m-) was stlrred at 23C for 24 hours
under a ni trﬂg')é'njagécomr?%m(ﬂﬁ The sol uti on was hed with a 5% sodi um

hydr ogen cafr%{?éctaéeg‘bﬁ‘ﬁ? |(?)r'inl()2"(?5n?dd)edeﬂ5%f"‘ﬂ}sﬁr?é 0(’@60 AL poltieObr gani ¢ | ayer
was dried andnpmrmdMBa”@em drp DEHC(@anlt)oT e sobdiod was stiieccor hvasumpuri fi ed by
f2 I ?Sé)h (Z@lrzloggf W é( tﬁr%ﬂrﬁﬁ@gf fd?mc?%oj; Eprgl;ﬂ;ﬁ %g%i%i%né Jwasl ) 30

ov h ) (5 mL). The Tesulting
0 e s o ric
CH AcCEt 1: ldridd. M&&onb@ﬁz@tndﬂﬁflﬁ ehcu the winghel p-(R)-(4-fluoro-2-methyl-
-2-(R) - (4-Fl g i rB Egiazﬂh@ﬁ !plantﬂnef $-)Calb()£ygtzenéClCPUt['PM)C(g%%Q-y 1) -

PP’F

pi per a2| n | - ne-| -

[1- (R) - Y BW%?W methymise BoBIwasNeie PceROL/ 03580 41
phenyl ) et hyE]ZO@trhly)l andivae tifep@reatpd-with. hydeochloxHaokt (it inEt20 %2680, 19
ggr ?iongf ; glr uﬁg”ﬁwad TS rddultinh URIKQRCRAS etirdel &t (t1 forlao mw@dmed; SFUY“. zﬁ 3/; .
stirred for ﬁ’eﬁ& éﬂd tgﬁ;?%@fﬁﬂﬁjn éﬁ‘r&é'?ee@\lé tﬁ ﬂr—e—‘a%c § gia)Wht'};gﬂat r.t.. Then
t he sol vent
15 IR (nu101 cm 1) 1653 (C=0).
NMR (de-DMSO): & (ppm) 7.94 (s, 1H); 7.59 (s, 2H); 7.22 (dd, 1H); 6.89
(dd, 1H); 6.77(m, 1H); 4.62 (d, 1H); 4.36 (d, 1H); 4.13 (dd, 1H); 3.44 (m,
1H); 3.3 (m, 1H); 2.9 (s, 3H); 2.67 (m, 1H); 2.65 (m, 4H); 2.4 (bm, 4H); 2.34
(s, 3H); 1.86 (bd, 1H); 1.77 (bd, 1H); 1.6 (dq, 1H); 1.34 (g, 1H).
20 MS (ES/+): m/z=561 [MH-HCI]". .

Example 10
2-(R)-(4-Fluoro-2-methyl-phenyl)-4-(R,S)-{4-methyl-piperazin-1-yl)-
piperidine~1-carboxylic acid, (3,5-bis-trifluoromethyi-benzyl)-
25 methylamide dihydrochloride
A solution of intermediate 10 (120 mg) and N-methylpiperazine (41 plL) in
dry 1,2-dichloroethane (2 mL) and acetonitrile (2 mL) was stirred at r.t. for 1
hour under a nitrogen atmosphere. Then sodium triacetoxyborohydride (78
mg) was added and the mixture was stirred at 23°C for 18 hours. The
30 _solution was washed with_a 5% sodium hydrogen carbonate solution (10
mlL) and extracted with DCM (2 x 10 mL). The combined organic extracts
were washed with brine (10 mL), dried and concentrated in vacuo to a
residue, which was purified by flash chromatography (AcOEt/MeOH 1:1) to
- give 2-(R)-(4-fluoro-2-methyl-phenyl)-4-(R,S)-(4-methyl-piperazin-1-yl)-
35 piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl)-benzyl-methylamide




renoved in vacuo and the crude dissolved in AcOEt (5 nL). The resulting
sol ution was washed with a saturated potassium carbonate sol ution and
dried. After concentration in vacuo, the crude 2-(R)-(4- fIBqu;q\;%@ t hyl -
phenyl)-4-(S)-pi perazin-1-yl -piperidine-Il-carboxylic acid [1-( % 5-bis 10
trifluoroneth I-%genyl)-ethyl] met hyl am de (18 np) Wasﬁ(%@?/ Q)d in dry

Et20 (1 nl) then treated with hydrochloric aci ( I'n Et20 - 220

L) at OC. The resulting mxture was 42irred at r.t. for 30 minutes, then
filtered and triturated with n-pentane to give the title conpound as a
whitish solid (15 ng). 15 IR (nujol, cm'): 1653 (CcO. NWR (ds DVBSO): 5
(ppm 7.94 (s, 1H); 7.59 (s, 2H); 7 22 (dd, 11-1); 6.89 (dd, I H; 6.77(m
1H); 4.62 (d, 1H); 4.36 (d, 11-1); 4.13 (dd, 1H; 3.44 (m 1 H,; 3.3 (m 1
H; 2.9 (s, 3815 IZQGm((‘m‘\CQEWQOfﬂ 165 Rfm9.09Hwhich. wag ldissoldéd jn dry34 (s, 3H);
1.86 (bd, 1H Eth 757m(.)bcﬁen ﬂéﬂted ﬂnﬂ@ dﬂ@bhloﬁb’)amdikﬂ@‘ﬁn 0 1t mRos (ES/ +):

m z=561 [ M+ HCI

or o- 2- net hyl - rﬁyﬁjl&%}a @? 5 t| ? Hr gzq’unuﬁe T € mixture was

pi peri di ne- | - E@ISBREtEY & veerqto g lig icﬁwasmur@tﬁdd (2mbHegive- 25

met hyl am &le dtH‘eytdé(nOﬂnbmm s widitshusblid(l 19tg).nt er medi ate 10 (120 ng) and

N- et hyl pi per ggh in dry 1, 2-dichloroethane (2 nlL) and acetonitrile
(2 nm) was st d at under a nitrogen atnosphere. Then
sodiumtriace %@B&F%@&%% )/’§64 %s added and the nixture was stirred

at 23C for 18NNbLidsDMBE): Bpao 7t sornas (wvadhed59is HHE B44ss dH):um hydr ogen
car bonat e sol PN 1K)t 6.950d.92 @(nQHqueaa(etﬂq(wsgm @QM4(:§6 08, ‘-’IJQ) gl2n. The com(:j)l ned
organi c tra ncentrated in
vacuo to%( @%Hbgq%l %%J?’ﬁ? %ei)s ]38 ni_%?é %ogra Hy (AcOEt/ MeCH
1:1) to gi vel?

2-(R) - (4-f1 uoN@(ZSh@Im&#SE{M‘tWQH@fF-( R, S) - (4- met hyl - pi perazin-1-yl) 35

pi peridine-I-carboxylic acid, (3,5-bis-trifluoronet hyI) benzyl - net hyl am de 1

6 APR 200-5 Vp%é,% 367 PCT/ GBO1104590 42 (115 ng T.l.c.: AcOEt/MOH 1:1,

Rf =0. 09) olved in dr
15 4-(R)-(4- Cyclomopanoyl-p_geraz n-1-yl)-2-{R)-(4-fluoro-2-methyl-

phenyl)-piperidine-1-carboxylic _acid, [1-(R)-(3,5-bis-trifluoromethyl-

phenyl)-ethyl]-methylamide (11a) '

4-(3)-(4—Cyclopropanoyl-;ﬂperazin-1-yl)-2-(R)-(4-ﬂuoro-2-met}lyl-

phenyl)-piperidine-1-carboxylic _acid, [1+(R)-(3,5-bis-trifluoromethyl-
20 phenyl)-ethyl]-methylamide (11b)

A solution of intermediate 4a (100 mg) and intermediate 12 (31 mg) in dry

1,2-dichloroethane (5 mL) and acetonitrile (1 mL) was stirred at r.t. for 30

minutes under a nitrogen atmosphere. Then, sodium triacetoxyborohydride

(42 mg) was added and the mixture was stirred at 23°C for 24 hours. The
25 solution was diluted with AcOEt and washed with water. The organic layer

was dried and concentrated in vacuo to a residue which was purified by

flash chromatography (AcOEYMeOH 9:1) to give:

example 11a (2 mg - T.L.c.: AcOEt/MeOH 8:2 Rf=0.33),

example 11b (7 mg - T.l.c.. AcOEt/MeOH 8:2 Rf=0.16).

30
Example 12 ‘
4-(S)-(4-Cyclopropanoyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-
phenyl)-ethyl]-methylamide hydrochloride




Et20 (5 m-) then treated with hydrochloric acid (1 Min Et20 - 0.5 m-) and
the resulting mxture was stirred at 23C for 5 mnutes. The m xture was
concentrated in vacuo to a solid which was triturated in E ZOéZ m-) to
give 5 the title conpound as a whitish solid (115 nyg). B Pied80®C. IR
(nujol, cm): -3384 (NH ), 1645 (C=0O). NWR (de DMSO): S ( 7.9 (s, 1H);
7.7 (s, 1Hywopx®87(s, 1H); 7.4 (s, 1H; 7.24 (t, 1 I—DPCTS}B%M@”SZ (m 2H);
4.63 (d, 1 H; 4.59 (d, 1 H; 4.36 48, 1 H; 4.21 10 (d, 1H; 4.19 (d, 1H;
2.93 (s, 3H); 2.37 (s, 3H); 2.27 (s, 3H; 3.7-1.0 (m 17H). MS (ES/+):

m z=575 [ MtH-2HCI]'. Exanple 11 15

4- (R) - (4- Cycl opropanoyl - pi perazin-1-yl)-2-(R)-(4-fluoro-2-nethyl -

phonyl ) - pi peri di ne-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-
phenyl) - et hyIA] sdimﬁdi’lycbfaeﬁadﬁle( 112)7 édgl B) dy4ERPDC(5 mL) was treated with

| -
gﬁggsﬁ?ozl pe aﬂb& %Cért IRE@? agggf_ trhgg:;lﬁ gs&)n%lje wasrsltngd gt onmet hyl - 20
phenyl ) - et hy 2P H T4PH %se Mceﬁ @E?F'lﬁy od¢ 9 ﬁfrl?r (100 nmg) and

i nt er nedi ateaQZV(hmhﬁg')d (7@ m™gly 1,2-dichloroethane (5 nL) and acetonitrile
(1 nl-) pas & iduiddned: 3395(Nmpr153@(cm)nut es under a nitrogen atnosphere.
Then, sodiu ¢ m d régd b\é/a%)a alq L m xture was
stirred at MF#EGI% W )T?1 ﬁiggbs ) f1 "di gm AcCEt and
washed with &t &i); G?Qémoﬂﬁhﬁteti‘ (%9@) ?ﬂa@qdh ed%rﬂ?!“c%'?%é#t Pﬁt ed in vacuo to
a resi due whilklly 3&8.9nbmi SHRp@.Sfy, 4H)] 285 (= BHYER3 O aHNH 2. 1BAGORHYECH 9:1) to
gl ve: exanpl g, 919(%%6@) - TsIm 2&8 1,481, N%%TBQQ) Bf74er3§1){) exanpl e 11b (7
T

16) 30 Exanp
22(5) - (hl”q/cf‘@‘c %%’E{azu _yl)-2- (R) (4 f1 uor o- 2- met hy! -
phenyl ) - pi peri di ne- 1- carboxyllc aC|d [1-(R)-(3,5-bis-trifluoronethyl -

phenyl) - et hy Ekampteltgl ani de hydr ochl oride i 0 APR 2005 WD 02/ 32867
PCT/ GBOL/ 0453QR)-[4-(2-Methyl-propanoyl)-piperazin-1-yI]-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidine-1-carboxylic _acid, [1-(R)~(3,5-bis-trifluoromethyl-
15 phenyl)-ethyl]-methylamide (13a) '
4-(S)-[4-(2-Methyl-propanoyl)-piperazin-1-yl]-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidine-1-carboxylic _acid, [1-(R)-(3,5-bis-trifluoromethyl-
phenyl)-ethyl]-methylamide(13b)
" A solution of intermediate 4a (100 mg) and intermediate 14 (30 mg) in dry
20 1,2-dichloroethane (5 mL) was stirred at r.t. for 30 minutes under a nitrogen
atmosphere. Then, sodium triacetoxyborohydride (42 mg) was added and
the mixture was stirred at 23°C for 24 hours. The solution was diluted with
AcOEt and washed with water. The organic layer was dried and
concentrated in vacuo to a residue which was purified by flash
25 chromatography (AcOEt/MeOH from 9:1 to 8:2) to give:
example 13a (15 mg - T.l.c.: AcOEY/MeOH 8:2 Rf=0.33),
example 13b (27.5 mg - T.l.c.: AcCOEt/MeOH 8:2 Rf=0.25).

Example 14
30 4-(S)-[4-(2-Methyl-propanoyl)-piperazin-1-yi]-2-(R)-(4-fluoro-2-methyl-

phenyl)-piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-

phenyl)-ethyl]-methylamide hydrochloride

A solution of example 13b (27.5 mg) in dry E20 (1 mL) was treated with

hydrochloric acid (1M in Et20 — 60 pL). The resulting mixture was stirred at
35 23°C for 15 minutes, then concentrated in vacuo. The residue was




43 A solution of exanple 11b (7 ng) in dry Et20 (5 nL) was treated with
hydrochloric-acid (1Min Et20 -40 [LL). The resulting mxture was stirred at
23C for 15 m nutes, then concentrated in vacuo to gi veﬂt&1 g% conmpound

as a whitish solid (7.2 ng). 5 IR (nujol, cm): 3395 (NH) (CO. NWR
(d, DVSO : $wolpssd 10.13 (bs, 1H) 8.0 (bs 1H) 7. 69 pcicBaidusso 7. 23 (M
1H); 6.96 (m IH,; 6.84 (m 1H); % IH); 4.44 (bm 2H); 4.2 (bd,

1H); 3.7-2.9 (bm 5H); 2.8 (t, 4H) 75 (s 3H) 2.37 (s, 3H,; 2.16 (m
2H); 1.99 (m 1 H; 2.0-1.5 (m 2H); 1.47 (d, 3H); 0.87 (m 2H); 0.74 (m
2H). 10 M5 (ESI+): nmz=643 [MH+HCI]'. Exanple 13

4- (R)-[4- (2- Met hyl - propanoyl ) - pi perazin-1 -yl]-2-(R)-(4-fluoro-2-nethyl -
phenyl ) - plper C ( tr onet hyi - 15
phenyl ) - et hyli'tq}a %;1\)%'haﬁ%’@ﬂgyf%eatﬁém%gh%t%“méhgoya %{)y |)-pi perazi
n-1-yl]-2- (R)m€(4 fl uoro-2-methy |- phenyl)-piperidine-I-carboxylic acid,
[1-(R)-(3, 5- tblR$nL1]0lJOﬁ11l‘l):(ﬁ?>@ﬁ‘ﬂﬂH‘h‘yl164ﬂ)K@,=FQ)l) et hyl ] - net hyI amd e( 13b) A sol ution
of internedi g} nfneg. Vr(gseﬁnp(gloa(gql.i)47é§ 20

1, 2-dichlLoro n nder a nitrogen
at rmsphelr; %%Q’aé]%gcgilgh? Q%}P@&ﬂ %3?6 H)dégi n’ﬂl' \%ag 'ded and the
m xture was dHird & (rat 1H386%4 (b o&ﬂs? meSHoRUBi (Bn3ag-28i(But ed with

AcCEt and washigt.v8-2.h1\vaf 2H); 1.8D€brigizni. T3 {gayHY; N\46s(ddBHE d.g8n@s, concent r at ed
in vacuo to %F%esi due which was purified by flash 25 chronmat ography
(AcOEt/MeOH from9:1 to 8:2) to give: exanple 13a (15 ng - T.l.c.:

AcCEt/ MeCH 8: 2 RfF=0.33), exanple 13b (27.5 mg - T.l.c.: AcCEt/MCH 8:2

Rf =0. 25)10 Exd&xpinglelts 30

4- (S) - [ 4- ( 2- MeShy-R5-BRAGTNb onétRAHRAEYY-Areyll-cariaMoyijde-(R)yar o- 2- met hyl -
phenyl) - pi petgl d} 18+ LR ALROXN]-bibeAtinG-yil-fipkRkire™-2arBbgyild ! faléi'&”om‘"t hyl -

phenyl) - et hyt et IyL S U THUt OCTTor Tue” A SorutTon o exarpre 13b (27.5 ny)
in dry Et20 hydrachlalidey t b hydrochloric acid (1 Min Et20 - 60
pL). The r esGEAi 7g.6nuiyt andetripbesgsie (136 ma) weds @8E tora $@utipnneft es, t hen

concent k&t ed gkdmMacHo. (50 gy &5 1 MHRIY@S DCM (2 mL) under a nitrogen
atmosphere. The solution was stirred at 23°C for 2 hours, then DIPEA (31.9
pl) and dimethylamine (2M solution in THF — 49 ul) were added. The
mixture was stirred at 23°C for 18 hours, then poured into 1M hydrochloric
acid solution (10 mL) and extracted with AcOEt (2 x 20 mL). The combined
20 organic extracts were dried and concentrated in vacuo to give 4-(S)-{1-
[(3,5-bis-trifluoromethyl-benzyl)-methyl-carbamoyl}-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidin-4-yl}-piperazine-1-carboxylic acid, dimethylamide (60 mg).
A solution of this compound (60 mg) in dry Et20 (1 mL) was treated with
hydrochloric acid (1M in Et20 — 100 pL). The resulting mixture was stirred
25 at 23°C for 15 minutes, then concentrated /n vacuo. The residue was
triturated with petroleum to give the title compound as a whitish solid (52
mg).
IR (nujol, cm™): 3382 (NH*), 1652 (C=0).
NMR (de-DMSO): & (ppm) 10.34 (bs, 1H); 7.95 (s, 1H); 7.59 (s, 2H); 7.26
30 - (m, 1H); 6.94 (dd, 1H); 6.84 (m, 1H); 4.63 (d, 1H); 4.36 (d, 1H)‘;A 4.2 (dd,
1H); 3.6-3.4 (m, 5H); 3.4-3.1 (m, 5H); 2.93 (s, 3H); 2.75 (s, 6H); 2.7 (m,
1H); 2.36 (s, 3H); 2.17 (m, 2H); 1.9-1.65 (m, 2H).
MS (ES/+): m/z=632 [MH-HCI]".

35 Example 16



1 8 APR 2005 WD 02132867 PCTI GBO1/ 04580 44 triturated with pentane to give
the title conmpound as a whitish solid (25.8 ng). IR (nujol, cm'): 3395
(NH ), 1641 (C=0). NWR (dfi DMSO: S (ppm 10.37 (bs, 1H); 8.0 (s, 1H) 7.68°
(s, 2H); 7.22 (dd, 51 H,; 6.94 (dd, 1H); 6.83 (bt, bg, I H;
4.46 (bm 1 418(bd 1H; 4.12 (m 1H); 3.6-3.4 127(m
5H): 2.73 FQ’“ HPHT 2 36 (s, 3H): 2.18-2.11 (m 2H): @é’&ﬁﬁ"‘“ 1.73 (q,
1H); 1.46 (d 3H) 0.98 (bs, 6H). 49 Exanple 15
4-(S)-[1-[(3,5-Bis-trifluoronethyl-benzyl)-nethyl-carbanoyl]-2-(R)-(4-

fl uoro- 2- et hyl - phenyl ) - pi peri di n-4-yl ] -pi perazi ne-1-carboxylic acid,

di nmet hyl am de hydrochl ori-de TEA (74.6 L) and triphosgene (13.2 ng) were
added to a solution of 15 exanple 17 (50 ng) in anhydrous DCM (2 nlL) under
a nitrogen @t(SphiplishSis-Tifbiosameathybirenzpl-nethylrcadbano @B (R)eM- 2 hours, then

DI PEA (31.9 ﬂhbr@ﬁ%éihmﬁww@ﬁdﬁ\mlﬁwcum@nb it methfiSmide Were added.

The mxtureh 5 E rred at 23Cfor I8 hours, then poured rnto 1
hydr ochl ori c YEREF® S uti on (10 m.) and extracted with AcOEt §2 X 20 m.) .
The conbi ned TEA Gﬂ@anlr)ca@(iﬂp esaenad &2 dng) ederarriided rie enselai@doi n vacuo to

give 4-(%)-[ txample 17 (50 mg) in anhydrous DCM (2 mL) under a mtrogen

[(3,5-bis-t f'afnhééghévgeﬁw on%nws)srﬁa%talwémr Ithe@g 4 | uor o- 2- et hy|
- phenyl) - pi peri di n- W{ g @ x% c aci d thyI am de (60
mg). A sol ubFoA"Simg g ncg r;&ﬁ:r M) ¥es € was treated
wi th hydr ochibduieovascitived BAV2BE for 28)h0t1r0t1\eptp)our€ﬂnet0r‘d@thwrpdgom xture was
st rr?d 25 atacza?sauﬁ&f(mtf'mmarﬁuteeﬁactédwm A‘dUBIQ@E(Q@trﬁIQ The donsdkeed TC\E [eSIh dueI g
was rytura n itish soli
R s o T e A DL A
10 34 (bs 'ﬁu?feme ¥ybenzy B@e‘bﬂﬁaﬁﬁsmyli 48)-4sforge-methyf- 6. 94 (dd, 1
; 6.84 (m pherh)):pipkrid@iB-4-d}-1-garbhxyliclacdh methylamidly (6548 g dd, 1H); 3.6-3.4 (m
5H)_ 3. 4- 3. 1 A(dBiutiohllof this & o’imd%d) inglin ldry €820 ¢HinL) dad tfelfled withH) ;2. 36 (s,
3H: 2.17 ( rr}ly(?r'c;gﬁlorijc a%ld](”l (E%O —H)OO ul). The resulting mixture was stirred
15 at 23°C for 15 minutes, then concentrated in vacuo. The residue was
triturated with petroleum to give the title compound as a whitish solid (55
mg).
IR (nujol, cm™): 3351 (NH"), 1652 (C=0).
NMR (d-DMSO): & (ppm) 10.35 (bs, 1H); 7.95 (s, 1H); 7.59 (s, 2H); 7.25
20 (m, 1H); 6.94 (dd, 1H); 6.84 (m, 1H); 6.68 (bs, 1H); 4.63 (d, 1H); 4.36 (d,
1H); 4.18 (dd, 1H); 4.0 (m, 1H); 3.6-3.4 (m, 5H); 3.1-2.9 (m, 4H); 2.93 (s,
3H); 2.73 (m, 1H); 2.56 (s, 3H); 2.36 (s, 3H); 2.19 (m, 2H); 1.9 (m, 1H); 1.7
(m, 1H).
MS (ES/+): m/z=618 [MH-HCI]".

25
Example 17
4;(5)-[1-[(3,5-Bis-triﬂuolromethyl-benzyl)-methyI-carbamoyl]-Z-(R)-(4-
fluoro-2-methyl-phenyl)-piperidin-4-yl}-piperazine
TFA (1 mL) was added to a solution of intermediate 15b (155 mg) in

30 anhydrous DCM (5 mL). The solution was stirred at r.t. for 3 hours, then it
was concentrated in vacuo. The residue was diluted in a saturated
potassium carbonate solution (10 mL) and extracted with DCM (2 x 20 mL)
and AcOEt (20 mbL). The combined organic extracts were dried and
concentrated in vacuo to give the title compound (104 mg) as an oil.

35 T.l.c.: AcOEt/MeOH 8:2 Rf=0.12.




M5 (ESI+): mz=632 [MHHCI]'. 35 Exanple 16 WD 02/32867 45 1 0 APR 2005
PCT/ GB01/ 04580
4-(S)-[1-[(83,5-Bi s-trifluoronethyl-benzyl)-nethyl-carbﬁr@yﬁlﬁ 2n4R) - (4-
fl uoro- 2- net hyl - phenyl ) - pi peri di n-4-yl]-1-carboxylic acid, r&t‘ﬂ am de
hydr ochl ori d® oZ/k2867( 74. 6 L) and tri phosgene (13.2 ny) MEA&BAMEEBH to a
solution of 5 exanple 17 (50 ng) inganhydrous DCM (2 m -) under a nitrogen
at nrosphere. The solution was stirred at 23C for 2 hours, then DI PEA (31.9
L) and nethylam ne (2M solution in THE - 49 L) were added. The m xture was
stirred at 23C for 18 hour, then poured into 1M hydrochloric acid solution
(10 mM-) and extracted with AcOEt (2 x 20 nL). The conbi ned 10 organic
extracts werqg ea%mated in vacuo to give 4-(S)-[1- [(3,

enz

5-bis-triflu th ar I R 4f|uoro - met hyf -
phenyl ) - pi pe éRﬁdﬂgwﬁgl * 3)% c“él: %ﬂ?h&/lﬁéﬁ @8( B5. QB . A so?/uti on
of this conpddadH)E6 7t ihﬁ) é62 (&1 D); ¢.86rtd) 1Hias. 1Br(éda.t1drtj 9\A44mdt hydr ochloric
125, (ALY Aol o b oo s L2 2 o
petr ol eu% to@ﬁ?ﬂg fgbce l% ?gé oﬂﬁﬁq (dghﬁﬁl fgéﬁ d (55 mg). IR (nujol,
cm): 3351 ( SES/%S‘#—@@-EMH] NI\/R (dfi DVMBO): 5 (pprr) 10.35 (bs, 1H); 7.95

(s, 1H); 7.59 (s, 2H); 7.25 20 (m | H; 6.94 (dd, IH); 6.84 (m 1H); 6.68
(bs, | H; 4.83nf 1§H) 436(d 111) 418(dd | H: 4.0 (m | H;

3.6-3.4 (m SHF , mlH) 2.56 (s, 3H);
2-36 (S 3H) ___A _.\ l'az "l £ fgu 0 ﬁe H-P ipe lig'l (ES/ +) n z=618

[ M+ HCI 110, 2=z arbhaxili¢ e acisl -[I4R})- "’ rifiugremethydnp L,Ain Jenzyl ) - met hy
IhcarbanDyI]Tﬁethﬁ)mﬁdb(wg) u o ro-2-nethy I-p he ny I)-pi per i di
N-4-yl1-pi P 48s)-8fhcdlyiiperazin-1-yl)-2-(R)-(4-fluoro-phenyl)-piperidine-1-
carboxylic acid, [1-+(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-
methylamide(18b)
15 A solution of intermediate 20a (140 mg), 1-acetylpiperazine (73 mg) and
sodium triacetoxyborohydride (121 mg) in dry acetonitrile (8 mL) was stirred
at 23°C for 24 hours under a nitrogen atmosphere. Then, further sodiumi
triacetoxyborohydride (60 mg) was added and the solution was stirred for a
further 1 hour. The solution was diluted with AcOEt (20 mL) and washed
20 with a saturated sodium hydrogen carbonate 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 from 9:1 to 8:2)

to give:

- compound 18a (4 mg) T.l.c.: AcOEt/MeOH 8:2 Rf=0.48);
25 - compound 18b (20 mg) T.l.c.: AcOE{/MeOH 8:2 Rf=0.40).

Example 19

4-(S)-(4-Acetyl-piperazin-1-yl}-2-(R)-(4-fluoro-phenyl)-piperidine-1-

carboxylic acid, [1-(R)~(3,5-bis-trifluoromethyl-phenyl)-ethyl]-
30 methylamide hydrochloride ’

A solution of 18b (20 mg) in dry Et20 (1 mL) was treated at -8°C with

hydrochloric acid (1M in Et20 — 0.5 mL). The resulting mixture was stirred

at 0°C for 10 minutes, then filtered; the filtrate was triturated with dry

pentane (2 x 2 mL) to give the title compound as a whitish solid (14.7 mg).




TFA (1 m-) was added to a solution of internediate 15b (155 ng) in 30
anhydrous DCM (5 nlL). The solution was stirred at r.t. for 3 hours, then it
was concentrated in vacuo. The residue was diluted in a saturated potassium
carbonate solution (10 m-) and extracted with DCM (2 x140 APR) 2008nd AcCEt
(20 nL). The conbi ned organic extracts were dried andP %%Q&(EQ&VH ed in vacuo
to give the"Q9%¥¥%7 conpound (104 ny) as an oil. 35 T.| FEY / MeOH 8: 2

Rf =0. 12. WD 02/ 32567 46 1 8 APR 20047 PCT/csov04580 IR (nujol, cm): 1653
(C=O. NWR (de DVBO: S (ppm) 7.94 (s, | H; 7.59 (s, 2H); 7.22 (dd, 1H);
6.89 (dd, 1 H); 6.77 (dt, 1-H); 4.62 (d, 1 H); 4.36 (d, 1 H; 4.13 (dd, 1
H,; 3.44 (dt, 1 H; 3.3 (m 1 H; 2.9 (s, 3H; 2.67 (m 1 H; 2.65 (m 4H);
2.4 (bm 4H); 2.34 5 (s, 3H; 1.86 (bd, 1 H); 1.77 (bd, 1 H,; 1.6 (dq, 1
H) ( )1 ?4 (q, Nﬂ/llﬂ—bd6~DWQ)E8/(m:)m) 1d'25=¢5>6,11+[l)l,\/m]g1.(sE1d-a)l;rEl% (l’s82H); 7.26 g 0

4- (R) - (4-Ace i i 1 Lle vh Y . r ey i idine-1 1
oo P e P

met hyl ami de( 1B3A% & M HDaddiqq (M4t 2.071(s, SH); 2:2-1.8 (m, H); 1.47 (4,

perazin- 1-yl $HR- (R) - (4-f t uor o- phenyl ) - pi peri di ne- 1- carboxylic acid,

[ 1- (R) - (83, 5- issEBMH)fheesoaeHWE phenyl ) -et hyl ] - net hyl am de(18b) 15 A
solution of internediate 20a (140 ng), 1-acetyl piperazine (73 ng) and

sodi umtri acet oxyborohydride (121 ng) in dry acetonitrile (8 nm.) was stirred
at 23C for 24 hours under a nitrogen atnosphere. Then, further sodium

tri acet oxyboPidnydry Bean@€s ng) was added and the solution was stirred for a
further 1 hour. The solution was diluted with AcOEt (20 nL) and washed 20
with a saturated dj hydrogen carbonate solution (15 nL) and brine (10
m) . Th@aor Arepshiss) Tefleld dried and concentrated in vacuo to a residue,

whi ch was purified by flash chromat ography (AcOEt/MeOH from9:1 to 8:2) to
gi ve: - conpound 18a (4Antyk idgrédient: AcOEt / NEOBin@: 2 Rf =0. 48) ;

Starch 1500 2.5mg
Microcrystalline 200.0mg
Celiulose

Croscarmellose Sodium 6.0mg
Magnesium Stearate 1.5mg

The active ingredient is blended with the other excipients. The blend can be
used to fill gelatin capsules or compressed to form tablets using

15 appropriate punches.l The tablets can be coated using conventional
techniques and coatings.

B. Tablets
Active ingredient 20.0mg
Lactose 200.0mg
Microcrystalline 70.0mg
Cellulose
Povidone - 25.0mg
Croscarmellose 6.0mg
Sodium
Magnesium Stearate 1.5mg

20



25 - conpound 18b (20 mg) T.l.c.: AcOEt/MeOH 8:2 Rf=0.40). Exanple 19
4-(S)-(4-Acetyl -pi perazi n-1-yl )-2-(R)-(4-ftuoro-phen§yl )-Ei peri di ne- 1-
~carboxylic acid, [1-(R)-(3,5-bis-trifluoronethyl-phenyl §-AfRvA05 30
met hyl am de hydrochl oride A solution of 18b (20 ng) in dry Et20 (1 nL) was
treated at -8C with hydrochloric acid (1IMin Et20 - ~eaqne resulting
m xture was” ePi¥#%d at OC for 10 ni nut es, then fil te?gé?%%{‘gs iltrate was
triturated with dry pentane (2 x 24#L) to give the title conmpound as a
whitish solid (14.7 ng). 1 0 APR 2005 WO 02/ 32867 PCT/ GBOL/ 04580 47 NWR
(d6-DMSO): 6 (ppn) 10-15 (bs, IH); 7.91 (s, 1H); 7.68 (s, 2H); 7.26 (m
2H; 7.01 (m 2H); 5.28 (q, 1H); 4.4 (bd, 1H); 4.09 (dd, 1H); 3.8-3.4 (m
5H); 3.8-2.8 (m 4H); 3.1-2.7 (m 4H); 2.01 (s, 3H); 2.2-1.8 (m 4H); 1.47
(d, 3H). 5 NBe(EBiedihgreditntisblendadiivitidhgtose, Piciosnstaliirexcaipbesarid A, Capsul es/
EZH elt s Ac:3 i &&ﬂdﬁ@fee&b@d&hﬂi&llogé@oscﬁﬁrﬁfﬁfb BISRDR . Pamdatdd Wit?(b?Mgéﬁé ITihHGZO?_- Ony

ul ose 6. 0 . VA i a : e active
i ngredi ent i § rI%ﬁf@%%ﬁ%S@ﬁagleo%ﬂ)eeﬁ%%ﬁ%g@nﬂ?_gsr%ﬁgéb?fgeﬁcﬁ"yé be wused to
fill gel atinapdsemmintion ischiepsied ydibdhe semaining exgitients e kepdisrappr opri at e
punches. 5The bealvhetressedusing appaprate ysincgs caodvibattaldetal coatedclsmggues and

coatings. B. claRhedml RchhiyRs drdceslingsit 20. Ong Lact 0se200. Ong
M crocrystal line70. Ong

c) Bolus
10 Active ingredient 2-60 mg/ml
Sodium phosphate 1.0-50.0mg/mi
water for injection gs to 1ml

The formulation may be packed in glass ampoules or vials and syringes

15 with a rubber stopper and a plastic/metal overseal (vials only).
D) Infusion
Active ingredient 2-60 mg/ml

20 Infusion solution (NaC! 0.9% or 5% dextrose) gs to 100m|
The formulation may be packed in glass vials or plastic bag.

The affinity of the compound of the invention for NK1 receptor was
25 determined using the NK4-receptor binding affinity method measuring in
vitro by the compounds’ ability to displace [3H] - substance P (SP) from
recombinant human NK1 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).
30 | _
The pKi values obtained as the average of at least two determinations with
representative compounds of the invention are given in the following table:

Example No pki
2 9.36



Cel I ul ose 25.0ng Povi done Croscarnel | ose6.0ng Sodi um 1. 5ng Magnesi um
Stearate 20 1 6 APR 2005 WO 02/ 32867 PCTI GBO1104580 48 The active ingredient
is blended with | actose, microcrystalline cellul ose and 1 BaAPRde% he
croscarnel |l ose sodium The blend is granulated with povidone after

di spersing in. ui tabl e solvent (i.e. water). The granule, after drying

and commi nuUYP 8% bl ended with the remaining exci pi eCE/CB¥HYY| end can 5 be
conpressed using appropriate punche€9%nd the tabl ets coated using
conventional techniques and coatings. C) Bolus 10 Active ingredient 2-60
ng/ M Sodi um phosphate 1.0-50.0rg/mM water for injection gs to |l m The
formul ati on may be packed in glass anpoules or vials and syringes 15 with a
rubber stopper and a plastic/netal overseal (vials only). D) Infusion Active
ingredient 2-60 ng/m 20 I nfusidon sol uti th2ZgdNaCl 0. 9% or 5% dextrose) gs to
100m The fornul ati on may be pagked in gl aggsvials or plastic bag. The
affinity of the conpound of the 6nventi on1J NK1 receptor was 25

determ ned using the NKl-receptgr bi nding aftfinity method nmeasuring in vitro
by the conpounds' ability to di $place [3H]9-68 substance P (SP) from

reconmbi nant human NK1 receptors 9expressed 9.98 Chi nese Hanster Ovary (CHO
cell menbranes. The affinity vajgies are expgpessed as negative |ogarithm of
the inhibition constant (Ki) of1éji spl acer dépands (pKi).

14 10.00
15 10.34
16 10.36
19 '9.38

The ability of the compounds of the invention to penetrate the central
nervous system and to bind at the nk1 receptor may be determined using
the gerbill foot tapping model as described by Rupniak & Williams, Eur.
5 Jour. of Pharmacol., 1994.
The compound was orally administered and four hours later an NK1
agonist (e.g. delta-Aminovaleryl’[Pro’,Me-Leu'’}-substance P (7-11))
(3pmol in 5yl icv) was infused directly in the cerebral ventricules of the
animals. The duration of hind foot tapping induced by the NK1 agonist (e.g.
10 delta-Aminovaleryl’[Pro®,Me-Leu'®}-substance P (7-11)) was recorded
continuosly for 3 min using a stopclock. The dose of the test compound
required to inhibit by 50% the tapping induced by the NK1 agonist (e.g.
delta-Aminovaleryl’[Pro’,Me-Leu"}-substance P (7-11)) expressed as
mg/kg is referred as the EDg( values. Alternatively the compounds may be
15 administered subcutaneously or intraperitoneally.

Representative results obtained for compounds of the invention when given
by oral administration are given in the following table

Ex N° ED 50 (mg/kg)
3 0.05
7b 0.19
12 0.27

20



30 The pKi val ues obtained as the average of at |east two determ nations
wWith representative conpounds of the invention are gi vyeHig tc@ﬁ foll ow ng
table: Exanple No pki 2 9.36 1 0 APB 2005 WD 02/ 32867 P & 4580 49
310.29 7a9.15 7b10.13 89.68 99.93 109.94 129.91 1410.00 1510.34 1610. 36
199. 38 The wabddii2gésy of the conmpounds of the invention POT/gBH&H#BALe t he
central nervous systemand to bindsgt the nkl receptor nmay be determ ned
using the gerbil) foot tapping nodel as described by Rupniak & WIIi ans,
Eur. 5 Jour. of Pharmacol., 1994. The compound was orally adm ni stered and
four hours later an NK1 agonist (e.qg.

del t a- Am noval eryl 6] Pro9, Me- LeulO] - substance P (7-11)) (3pnol in 5L icv)

durati on of kérgﬁ'% Kok 47, PRk Eloq BN 59\ @0 Plud Mbur i 7, The
ol £ Ani novEPE R [#HRUS MBdd Sg GG FLAEGIRS t Peaatare s sitdbr ded
continuosly fhewo® syistenuwhemyorallsadmpnisionkd.4 Mdues bifere thé administretian conpound
required to pfdd RKt agvnisiQit B&tatARRbRENITRIYCRE-LBN Lddshikte pgRNi st (e. g.
del ta-A novzjéﬁr(#rgéﬂgg& ]ng) Leu70] - substance P (7-11)) expressed as ng/kg
is referted t'h'e val’lues. Al ternativel y the conpounds may be 15
adm ni st ered subcutaneously or intraperitoneally.

No untoward effects have been observed when compounds of the invention

have been administered to the gerbil at the phammacological active doses.



Representative results obtained for conpounds of the invention when given

by oral admi nistration are given in the follow ng table Ex NoED 50 (ny/kg)
30.05 7b0.19 120.27 20 1 8 APR 2005 WD 02132867 PCTIGP@lh?%gﬁﬁ 50 Exanpl es
Nos 47, 49 and 52 described in WD 97/ 16440 have shown I'n @erbil f oot
tappi ng nodel :‘no ability up to 1ng/Kg to penetrate th . Nervous
systen1mheﬁWBP%?PV adm ni stered 4 hours before the adﬁ¥ﬁ?§%¥§%?on of an NK1
agoni st (e.g. deIta-Aninovaleryl6[Pr5§,Nb-LeulO]-substance P (7- 5 11))
(3pnol in 5L icv). No untoward effects have been observed when conpounds of
the invention have been admnistered to the gerbil at the pharnacol ogi cal
active doses. 1 8 APR 2005 WO 02/32867 51 Cains 1. A conpound of formula
(1) R4)n 5 (1) PCT/GBOA /04580 wherein R represents a halogen atomor a Cl-4
al kyl group; Rl represents a Cl-4CHIm§| group; 10 R2 represents hydrogen or
a Cl-4 al kyl group; R3 represents hydrogen or Cl.4 al kyl group; R4
represents a triflugr RS represents hydrogen, a Cl_4 al kyl
group or C(O) R6; RGRFggﬁggﬁkfgﬁg%g%Dalkyl, C3-7 cycloal kyl, NH(Cl1-4 al kyl)

N( C1- 4al kyl ) 2;
or N(C al kyl) 2; R5..

1 Ron

5 (R)ym
)
wherein
R represents a halogen atom or a Cq.4 alkyl group;
R represents a C4_4 alkyl group;
10 Ro represents hydrogen or a Cq.4 alkyl group;
R3 represents hydrogen or C4_4 alkyl group;
R4 represents a trifluoromethyl group;
Rsgrepresents hydrogen, a C1_4 alkyl group or C(O)Rg;
Re represents C1.4 alkyl, C3.7 cycloalkyl, NH(C 1.4 alkyl) or N(C1.4alkyl)2;
15 m is zero or an integer from 1 to 3;
n is an integer from 1 to 3;
and pharmaceutically acceptable salts and solvates thereof.

2. A compound as claimed in claim 1 wherein the carbon atom at the
20 2-position in the piperidine ring is in the B configuration. '
3. A compound as claimed in claim 1 or 2 wherein m is 1 or 2, each

R is independently a halogen atom or a C1.4 alkyl group at the 2 and/or 4-
positions in the phenyl ring.

25
4. A compound as claimed in any claims 1 to 3 wherein n is 2 and
the groups R4 are at the 3 and 5-positions in the phenyl ring.



15 mis zero or an integer froml1l to 3; nis an integer froml to 3; and
phar maceutical Iy acceptable salts and sol vates thereof. 2. A conpound as
clained in claiml| wherein the carbon atomat the 20 Ziﬂoﬁfpbigigﬁp in the
piperidine ring is in the P configuration. 3. A compound as cl ired inclaim
| or 2 whergiom@sss 1 or 2, each R is independentl|y aedraiBog®ssoat om or a
Cl-4 al kyl group at the 2 and/or 4-gpositions in the phenyl ring. 25 4. A
conpound as clained in any clains 1 to 3 wherein nis 2 and the groups R4
are at the 3 and 5-positions in the phenyl ring. 1 8 APR 2085 WD 02132867
PCT/ GBOL/ 04580 52 5. A conpound as clainmed in any clains 1 to 4 wherein each
R is independently halogen or nethyl at the 2 and/or 4 position in the

h I ing,sth : b L o thyl, R2
and K3 Lngi?ﬁdeSeﬁgﬁﬁﬁiﬁ i ey A P BRbEB SR CoL oy o

r n or
a 5 C(O cycl dyeppifenty %be%gfg‘y'cﬁ?@? t@q)é/og,ﬁ %OS@G@))"N(”@-B')QZ‘Ybr oup, mis |
or 2 and n i ging, thé. R4 groarspare @t thedl arct Epositioosn R4 is methyl, Ry and R3
411- (1 (F)%) ; g :1- /Q)C(eltayé 1rgieP&{o%mwn9mu§e\r&.ﬁBhyr (A fRUY RretyMddpydpyPheny! ) - pi peri di ne-
11 (R (5. 5. @S BoPrpu L SR RIS Ha kg GONCHF ot o
4- (S) - (4- Aceth@rZAngariazi n- 1-yl ) - 2- (R) - (4-f | uor o- 2- et hyl - phenyl ) - pi peri di ne-
| - carboxylic acid,
115 (o hoery R SR o ot o2t b Rl <oieny ) -pi per i di ne
I ( 2:a§ boxy| ﬁ}(;(k}i&'g?e@?%pgf%i%{'%')r%'ﬂ%):'}%'ﬂé%%?mwé%fgﬁg"glﬁm‘ﬁﬁQ%I‘i Zzlel;o 5)5
4- (R) - (40 Acecgiboyilip eid il R )H3A-Yis-friflpepmethylidhgayibethylmethylamideeny| ) - pi peri di ne-
1= car boxy! i a-(@{4daceBplpehizm- Y- 2-(ROKSAESIBR mEBADNChyIFFibdinRsi-de;
f){ I(O 2 , gf;] g'_ g%ﬁa?ggs{ap%ﬁ @3@%g.trﬁa&ané}m(pfh-enﬁ;&m_mw_@raa@era- 1-yl)-
P1°(R) - (3, 5- AGHAATMBPERENH M SR Ayera Ay iy bepylpiasrcine: 120
2- (R) - (4- FI ucapoMigeeinhy(B oghiretifiorometidpeptypaneibylamiey| - pi peri di ne- 1-
carboxyhs c aai(r)-(4-AcchfRpiperhzin=yIE2-{R)i(1-a0sro P -ppasyypiperiifeyl-] - met hyl am de;
carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide;
2~(R)-(4-Fluoro-2-methyl-phenyl)-4-(R,S)-(4-methyl-piperazin-1-yi)-
piperidine-1-carboxylic acid, [1~(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-
methylamide;

20 2~(R)~(4-Fluoro-2-methyl-phenyl)-4-(S)-piperazin-1-yl-piperidine-1-
carboxylic acid, [1-(R)~(3,5-bis-trifluoromethyl-phenyl)-ethyll-methylamide;
2~(R)-(4-Fluoro-2-methyl-phenyl)-4-(R,S)-(4-methyl-piperazin-1-yl)-
piperidine-1-carboxylic acid, (3,5-bis-trifluoromethyl-benzyl)-methylamide ;
4-(S)-(4-Cyclopropanoyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-

25 piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-triflucromethyl-phenytl)-ethylj-
methylamide
4~(R)-(4-Cyclopropanoyl-piperazin-1-yl)-2-(R)-(4-fluoro-2-methyl-phenyl)-
piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl}-
methylamide;

30 4-(S)-[4-(2-Methyl-propanoyl)-piperazin-1-yl}-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidine-1-carboxylic acid, [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-
eth_yl]—methylamide;

‘ 4-(R)-[4-(2-Methyl-propanoyl)-piperazin-1-yl}-2-(R)-(4-fluoro-2-methyl-
phenyl)-piperidine-1-carboxylic acid, [1-(R)~(3,5-bis-trifluoromethyl-phenyl)-

35 ethyl]-methylamide;



2-(R)- (4-Fl uoro-2-net hyl - phenyl ) -4- (R, S)-(4-nethyl-piperazin-1-yl)-

pi peri di ne-1-carboxylic acid, (3,5-bis-trifluoronethyl-benzyl)-nethylam de .
4-(S)-(4-Cycl opropanoyl - pi perazin-1-yl)-2-(R)-(4- quor@&AmQMm phenyl) 25
pi peri di ne-|-carboxylic acid,

[1- (R - (3, lek,) S0des1 f1 uor omet hyI phenyl)-ethyl]- nethylg&f¢iR1e4ss0

4- (R) - (4-Cyc opropanoyl pi per azi n- 15)‘/3I) 2-(R)-(4-fl uoro-2-nethyl -phenyl) -
pi peri di ne- 1-carboxylic acid,

[1-(R) - (3, 5-bis- trlfluororrethyl-phenyl)-ethyl]- met hyl am de; 30
4-(S)-[4-(2- Met hyl - propanoyl ) - pi perazin-1-yl]-2-(R)-(4-fluoro-2-nethyl -
phenyl ) - pi peri di ne-1 -carboxylic acid,

[1-(R)-(3,5-bis-trifluoraomnethyl - heny )- ethyl]-nethyl am de;

4- (R - [ 4- (2 s Bhifr(He Bﬁdﬁﬂﬁﬂ’(}m?}hlﬂéﬁa@ibﬂnﬂfbv’fcﬁ[bEH\Ovéj -2(R)-4-IM5¥r- 2- et hy| -
phenyl) - pi pe2+mbthy&-phenm)r:mpacydln-¢tylpp:pelr,azme— -carboxylic acid,
[1-(R)-(3, 5- n%ﬁé,ﬁzgoromet hyl - phenyl )- 35 ethyl]-nmethylam de; 1 8 APR 2005

YO 02132867 | L T N BN TR N

5-Bis-triflud
2- net hyl5 pheaymgthmppewl)emmerkﬂm 1il-picpdeadic agid| methylbmidel | ¢ aci d,
di met hyl am da;(syp(e),5- Bis—thﬂl.%mmethyl benzyl)-methyl- carbamoyl -2-(R)-(4-fluoro-

5-Bi s- trlflu r f‘mgm}ﬁgﬁﬁﬁﬂ ﬁfﬁyéragﬁ%bam)yl] ER) (4-fluo ro- 5

2- met hyl - pheny erl xylic acid, nethylam de;

4-(S)-[1-[ (348 @r%cqtsflﬂpre[?aw -Gl orprRhery- Hlyﬁﬂ%%%armyu 2-(R)-(4-fluo

ro- 2-nmethyl eqxrbexyyb)aenmméR) @iGbigHriflupropiefyl-preeniyPrethyll-methylamide;

R e A e T T AP
10 4- ()Fle) (4- ﬁ\%’g’f’ﬁ"c fd er& RH %’ EF‘ “r' %?etﬁﬂ%% '{}’c? e@“&:’ﬁ%@' Merer i di AT
car boxyl i c a@ndp TfmﬂG‘FQ)“C?’b’ agcqgtgpleg Fi"\‘slaﬁérsé‘?ﬂfﬁt?ﬁ Wergenyl ) - et hyl ] - met hyl ani de;

and pharmaceutically acceptable salts and sol vates thereof. 7.

4-(S) - (4 Acef-yl - pi af(é)a(ﬁ'/(beiyl-pﬂéél)az% (D72 ('é'(mﬂ%m@’}"%ﬂﬁé@ﬁb “ﬁ;?nﬁlh)eml/S et hvn-

pi peri e-1-c A hSL S,

nmet hyl aﬁde Wﬁf’ﬂ '?n iﬁ?%ﬂ’&ﬁ&t SC'Q q@}:@% %'ﬁg” HASTEr ha h‘d’ \r‘r affy claims 1 to 7
for use in tmetulsnidopetanastipherate.of a corrpound as clained in any clainms 1
to 7 in the

8. A compound as claimed in any claims 1 to 7 for use in therapy.
20 9. The use of a compound as claimed in any claims 1 to 7 in the

preparation of a medicament for use in the treatment of conditions
mediated by tachykinins, including substance P and other neurokinins.

25 10. A pharmaceutical composition comprising a compound as claimed in any

claims 1 to 7 in admixture with one or more pharmaceutically acceptable carriers or

excipients.

30

35



preparation of a nedicanent for use in the treatment of conditions rmediated

by tachykinins, including substance P and .ot her neur oki nm. ﬁSaﬂ}g 10, A
phar maceutical conposition conprising a conpound as cl ai. A|P clainms 1
to 7 in adm xture with one or nore pharnmaceutically acceptable carriers or
exci pi ent's. W@82/32868 APR 2005 WO 02/ 32867 PCT/ GBOL/ 0458 OPCTHBIYHSBOA process for
the preparation of a conpound as cld&4med in any clains 1 to 7, which
conprises reacting a conpound of fornmula (11), RA)n 5 RS~cii NH (I1l) with a
pi perazine (111) in the presence of a suitable nmetal reducing agent,
fol |l oned where necessary or desired by one or nore of the following steps 1
nit isolation of the conpound as a salt or a solvate thereof; ii)
separation of a conpound of formula (1) or derivative thereof into the
enanti omer S‘ t he|r1§_ofA process for the preparation of a compound as claimed in any
claims 1 to 7, which comprises reacting a compound of formula (1),
0 |$1 Rgn
N_ _N
T TR3
O R2
RS\N/H
NH
5 (Rym ‘\/ an)

(i

with a piperazine (lll) in the presence of a suitable metal reducing agent,
followed where necessary or desired by one or more of the following steps
10 i) isolation of the compound as a salt or a solvate thereof;

ii) separation of a compound of formula (I) or derivative thereof into the
enantiomers thereof. :



