WO 01/ 25219 PCT/ EPO0/ 09722 Chem cal Conpounds The present invention. .

rel ates to piperazine derivatives, to processes for their preparation, to 7[
phar maceut iW@PL2B#osi ti ons containing themand to 5 theil 0008122yse. In
particular the invention relates to novel conpounds which are potent and
speci fic antagonists of tachykinins, including substance P and ot her

neur oki nins. 10 The present invention provides conpounds of fornmula (1) R5
R4, NRL RB)n NNRIO OR2 (Rm(l) 15 wherein R represents a hal ogen
atomor a Cl-4 alkyl group; Rl represents hydrogen or a Cl4 al kyl group;
R2 represents hydrogen or a Cl-4 al kyl group; R3 represents a
trifluoronmethyl, a Cl-4 al kyl, aChémficah nds 20 trifl uoronet hoxy or a
hal ogen group; R4 represents hydrogen, a %%%MR? or a (CH2)rCQUCH2) pR7
group; R5 represents hydrogen, a Cl-4 alkyl or a CORE group; R6 represents
hydr ogen, hydThe \presenitrinyentionhielates o piperagineyderivatives, 40 @ooesaes:fod

het eroaryl gr aootfibA’ | &St dently
from oxygen, @%ﬁdﬁgpégégﬁhhlt%%@% or ?G@Tﬁeﬁ&} het g'rnggtf'ﬁrpgfaéﬁ?;

cont ai ni 1thg|r3'n '9? atoms; R7 represents hydrogen, hydroxy, or NR3R9
wherein R8 and Rg represent I ndependent|y. hydrogen or Cl-4 al kyl

opt i onal Iy sUpSLLLERD R infbsloR ets B b EomBBURdd WHicHaRCFbIeRE 09722

and specific antagonists of tachykinins, including substance P and other

neurokinins.
10
The present invention provides compounds of formula (1)
R5
RSN R1 Ry)n
N_ N
T U Trio
O R2
(Rm _
()

16  wherein '

R represents a halogen atom or a C1.4 alkyl group;

R4 represents hydrogen or a C4.4 alkyl group;

R2 represents hydrogen or a C4.4 alkyl group;

R3 represents a triﬂuoromethyl, a Ci4 akyl, a Cqi4 alkoxy, a
20 trifluoromethoxy or a halogen group;

R4 represents hydrogen, a (CH2)gR7 or a (CH2)rCO(CH2)pR7 group;

Rs represents hydrogen, a Cq.4 alkyl or a CORg group;

Rg represents hydrogen, hydroxy, amino, methylamino, dimethylamino, a

5 membered heteroaryl group containing 1 to 3 heteroatoms selected
25 independently from oxygen, sulphur and nitrogen or a 6 membered

heteroary! group containing 1 to 3 nitrogen atoms;

R7 represents hydrogen, hydroxy, or "NRgRg wherein Rg and Rg

represent independently hydrogen or C4_4 alkyl optionally substituted by

hydroxy or by amino;



R10 represents hydrogen; mis zero or an integer froml to 3; nis zero or

an integer froml to 3; both p and r are independently zer L.t eger
from1l to 4WQOVB2Y, jnteger from! to 4; 5 and phar maceut1’|%<‘,r§!lrl,f'@&"'H1

acceptabl e salts and sol vates thereof. A further enbodi ment of the

I nvention provides conpounds of fornmula (L) and pharnmaceutically

acceptabl e salts and sol vates. thereof, erein R represents a hal ogen atom
or a Cl..4 alkyl group; 10 Rl represents hydrogen or a Cl-4 al kyl group;
R2 represents hydrogen, a Cl.4 alkyl, C2-6 al kenyLor a C3_7 cycl oal kyl
group; or Rl and R2 together with nitrogen and carbon atomto which they
are attached r dRgprepressnis hydnogeent a 5 to 6 nmenbered heterocyclic group;

R3 t - L . : .

tri 1 or onet ﬁoi‘gﬁﬁg w%f@q@‘é%gg&i%ﬁ%%%ﬁ? rt"@g%ff-@g:;‘gg R or
CH2 CH2 , , - COR6

Sr(()up; ) rRGCOE epr)efmﬂnst:)m;drogen, hydr oxy, am no, nethylam no, dinethylam no a

5 nmb het ' ' Py | ected f

30 Sryoen: i PR BIEREL b e S g ot Trom

containing 1 to 3 nitrogen atoms; R7 represents hydrogen, hydroxy or NRgRg
wherein R8 and Re,ritp eAftidimeht6iane irlention piovitiesgsompounds. of forniula (1)
|

Pl Ty oranparmacutcall StePaple Ras Bl onele haratnbaRH P Y o0
group; mis zerR represents athajogert atom or 8 £134 alkyi @rouBr o or an i nt eger from |
to 3; bot hIO Pr?nﬁé%rgéﬁ!té H?&%ow ggagp:al%{_a@@@foﬁ integer froml to 4; qis

an integer

_ nitrogen and 30“25?9!&%9%%1{?9%% 1%3%@%‘@@@?3&&? PL@SS%FW%WP

represent a 5 tgroGp; oreRpane Rahegethec yithinitregemand cgrbaniatom tewhich they when m
ot both 11 uor 22 BT PRty rehEtale 1 Tl Y e
conpounds of gdR@r ERPresents, ﬁuft'y"[q’?mﬁﬁ\%"-u&e é[(ab'ﬂd aﬁ&il @ o1<al FEMor Aed wi th
- phar maceutfscal |tyififPombtiig it aialogen groupy 22
R4 represents hydrogen, a (CH2)qRy7 or a (CH2)rCO(CH2)pR7 group;
Rs represents hydrogen, a C1.4 alkyl or a CORg group;
Rg represents hydrogen, hydroxy, amino, methylamino, dimethylamino a 5
membered heteroaryl group containing 1 to 3 heteroatoms selected from
20 oxygen, sulphur and nitrogen or a 6 membered heteroaryl group
containing 1 to 3 nitrogen atoms;
Ry represents hydrogen, hydroxy or NRgRg wherein Rg and Rg represent
independently hydrogen or C1.4 alkyl optionally substituted by hydroxy or
by amino; -
25 R10 represents hydogen, a C1-4 alkyl group or
R1¢ together with Ro represents a C3_7 cycloalkyl group;
m is zero or an integer from 1 to 3; n is zero or an integer from 1 to 3; both
p and r are independently zero or an integer from 1 to 4; q is an integer
from 1 to 4; provided that , when R4 and Rp together with nitrogen and
30 carbon atom to which they are attached respectively represent a 5 to 6
membered heterocyclic group, i) m is 1 or 2; ii) when m is 1, R is not
fluorine and iii) when m is 2, the two substituents R are not both fluorine.

Suitable pharmaceutically acceptable salts of the compounds of general
35 formula (I) include acid addition salts formed with pharmaceutically



3 acceptable organic or inorganic acids, for exanple hydrochlorides,

hydr obr om des, sul phates, al kyl- or aryl suI phonates (e.qg.

met hanesulW@oH2®®s or p-tol uenesul phonat es), phosphat es, PAEEPYER2
citrates, succinates, tartrates, fumarates and nal eates. 5 The sol vates
may, for exanple, be hydrates. References hereinafter to a conpound
according to the invention include boh conpounds of formula (I) and their
pharmaceutically acceptable acid 10 addition salts together with
pharmaceutically acceptable solvates. It will be appreciated by those
skilled in the art that the conpounds of fornula (1) contain at |east one
chiral cent rScddMéEéYofdaﬁld?Qirbmrgémm aabswrfoasexamplef hydmbbloﬁdés 15

(s "Thue: TBYdrRbGeiREs, L BBRBeRL ° BIGE 0 fir | " difubRiRAHRCS keny C
cycl oal kyl gnmrmnaubhauﬁdomtdme) phespliatgs. agetates, f or mul a

(1) possess S Y AfaléN] fthgfdlosdd nafestosay be 20 represented by
t he forrmlae&%teg ) étc "an 1 d) RA~NN-RL/ MRA~SN~ R / 9M ~N N\ NN _

\/ 1 O®R/ 1 OR (Rmla(Rmlb R4~ RL/ (R3)n R4~N* R7 / n ~N N

1~ 9 1IN N\ Tﬁeaolvaés/m@ R eXandise, (b hydrates( R) m 1 d WD 01/ 25219
PCT/ EPOO/ 09722 4 The wedge shaped bond indicates that the bond is above

the plane of the aper. The broken bond i ndigates,that t is bel ow
t he BI ane of Refese nq%;?}@remafter toa oompoung accordcl;ng E) thehinventlon mcf&ge

both compounds of formula (I) and their pharmaceutically acceptable acid
10 addition salts together with pharmaceutically acceptable solvates.

It will be appreciated by those skilled in the art that the compounds of
formula (f) contain at least one chiral centre (namely the carbon atom
shown as * in formula (l).
16 Further asymmetric carbon atoms are possible in the compounds of
formula (1).
Thus, for example, when Rp is a C1-4 alkyl, a C 2. alkenyl or a C3.7
cycloalkyl group, and Rs and Rqg are hydrogens, the compounds of
formula () possess two asymmetric carbon atoms and these may be
20 represented by the formulae (1a,1b,1c and 1d)

Ré~n R1 R4\N ‘ R1 a)ﬂ
I\,N N _
om 1a ®m

N _N
@ 0o R2 o R2
1c Fm 1d



5 The configuration shown for the chiral carbon atomindicated as * in
fornul ae lb\?@ﬂlﬁs‘%ﬂ s hereinafter referred to as the a confuceiEpasiedsy and in
formulae 1 a an c as a configuration. In general, in the specific
conpounds naned below, the R configuration at the ch| ral carbon atom

i ndi cated as * corresponds to the S isoneg and the 10 a configuration
corresponds to the R isoner. The configuration of the two chiral carbon
atoms shown in fornulae la and Ib is hereinafter referred to as anti
configuation and in fornulae 1c and 1d as the syn conflguratlon

Fur t her nor e, R2 is Cl-4 alk 3-7 IoaIkyI
group or RI10 %\!ﬁdq é dB?'?éJB‘&;ﬁ?&eﬁg'a\ﬂhea tﬁg aop%% group,
t he conpounds’ qjapdn.eThelmeencbondandeamstmabﬂ\eaMndmtbeImdhe plane ofithes. 20
The assi gnnent d‘gpe?.he R and S configuration of the asymmetric carbon atons
of the conmpounds t he invention has been nmade according to the rules of
Chan, Ingold and Prelong 1956, 12, 81. It is to be understood that all
enanti oner $ andrisé @Bhfig mﬁmh&wnnfbr the ohirdl ucarbon ratomoindivatec rasofimiassed

within the sco a({o}f# erein
as a group or ggﬂﬁvlﬁghﬁ) ﬁfﬁ@ E%Hell}‘%&é}?"eg%a% ggh Obu%'rﬁgﬂc%ﬁﬁ naI kyl -
group cont ai ni rfgrmulamia and tc aseioonfigurgtien. 30 exanpl es of such groups

i ncl ude_net hyl 4 Fal, iﬂrtﬁ ¥pecifi® Biihds ﬁaihéﬂﬂelow,ltﬁélpb&dﬂfgufdtlm%’tt
e Som HGALbS ol bbbl i s e ™
atom

strai ght. dQ brailchmymwormdmatpondstmthe Ristimeri s cont ai ni ng one doubl e bond
and having from 2-6 carbon atons such as, for exanple, ethenyl,

22% Pr;?ﬁslnylz bl?;t g‘m e%f‘%&ﬂ&%\gg{)mé B’g‘ﬁ'ﬁg"? e%n#g% a:;o %ﬁmm formyla® 1Rans a
non aronati ¢ .namkyblis beréyaftevaefdned toi ag anfi cdnfi guétio:naamﬂ)in forolaridie as,
for exanple, Cyf{Off 38¥e syn configuration.
15 S
Furthermore, when R is a C4.4 alkyl, a C 2_g alkenyl or a C 3_7cycloalkyl
group or Rqq is @ Cq-4 alkyl group and Rg is a Cq1-4 alkyl or a CORg
group, the compounds of the invention possess three asymmetric carbon
atoms.
20 The assignment of the R and S configuration of the asymmetric carbon
atoms of the compounds of the invention has been made according to the
rules of Chan, Ingold and Prelong 1956, 12, 81.

It is to be understood that all enantiomers and diastereisomers 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;

30 examples of such groups include methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, or tert butyl.

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



cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl. 10 The term Cl-4 al koxy
group may be a straight or a branched chai n al koxy group for exanple

met hoxy, &NMeH3F219r opoxy, prop-2-oxy, butoxy, but-2- oxyPEFEP00/09722

met hyl prop-2-oxy. Wien Rl and R2 together with nitrogen and carbon atomto
which they 15 are attached respectively represent a 5 to 6 nenbered

het erocyclic group this group is sat uPated or contains a si ngl e doubl e
bond. This may be a 3,6-di hydro-2H pyridin-lyl, a piperidin-1-yl or a
pyrrolidin 1-yl group. Wien R6 is a 5 or 6 nenbered. heteroaryl group
according to the invention they include furanyl, thiophenyl, imdazolyl,

thiazolyl, Oﬂﬂa?t&rbﬂ C]Z_g(hll{éﬁyl @efings sﬁﬁbhﬂbﬂlbﬁﬂﬁoheﬂhehajndnwnﬁﬁrbm be in

iti 3, | R5
pRZS:\I ISOQS R1 ?chaLs q@nt?lnmg &%%O@Iﬁg?ow gé‘"{% F?arﬁéor ésen 2 §1al) ogen
this is sui tshy ashifor i example,athenyl.c 2eprapenyl b'éﬁﬁmﬁe RBis Cl-4

alkyl this i hgl X "Ehékemvl.S 0 or an integer froml
to 2. WO 01/72 W@C#%Etgg I7%9rr%62tgyleé B%%ln abl e vgﬁgles for Rl include

hydrogerf’ a nethyl, an ethyl or a propyl group. 5 Suitable values for R2
i ncl ude hydr‘ﬂg;artem Ogizh\cycloalkykigngup anganspyd nonin arempatic aponocyslie- pr openyl

I t hyl
or a trifl Sﬁ*ﬂ%@"’“ﬁ’ °§§'f5?%“*5%ﬁs§1§§%%% | I ) prr, R
I's suitably QW@DU@ myclonge%ﬁyco @"-‘!P , NH(Cl4 alkyl) e.g. NH

met hyl or N(Cl-4 alkyl)2 e.g. N(nethyl)2, NH(Cl-4 alkyl)NH2 e.g.

NH( et hy{(f NHZrhe'\#é'fané1_4 alkoxy group may be a straight or a branched chain alkoxy
group, for example methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-
oxy or methylprop-2-oxy.

When Rq and R» together with nitrogen and carbon atom to which they
15 are attached respectively represent a 5 to 6 membered heterocyclic group

this group is saturated or contains a single double bond. This may be a

3,6-dihydro-2H-pyridin-1yl, a piperidin-1-yl or a pyrrolidin 1-yl group.

When Rg is a 5 or 6 membered heteroaryl group according to the

invention they include furanyl, thiophenyl, imidazolyl, thiazolyl, oxazolyi,
20 pyridyl or pyrimidinyl. -

The group Rg may be in position 3, 5 or 6 of the piperazine ring of
compounds of formula (1)
R5

R4
\N /?‘{ ']21 n
3

NN
0]

R2

(R)m
25 ()]

When R represents halogen this is suitably chlorine or more preferably
fluorine or when R is Cq4 alkyl this is suitably methyl or ethyl wherein m is
0 or an integer from 1 to 2.



al kyl) wherein qis | or 2 and both p and r are independently zero or an
integer froml to 2. 15 Suitable values for R5 include hydr Cl-4
al kyl (e.g. weo H%ZP group. Ris preferably a hal ogen atoml?%%gh&h%%ri ne
or chlorine) and/or a Cl-4 20 al kyl (e.g. nethyl) group and mis
preferably an integer froml to 2. Suitalle values for R10 include

hydr ogen, a Cl-4 al kyl (e.g. nethyl) grou or together with R2 represents
a a C3-7 cycloalkyl (i.e cyclopropyl) group. 25 Rl is preferably a hydrogen
atomor a nethyl group. R2 is preferably a hydrogen atom a nethyl,

| sopropyl, 2-propenyl, or a cyclopropyl group or together with Rl is a

3, 6- dlhydro ZFprrldln lyl, a piperidin-1 -yl or a pyrrolidin 1-yl group.

30 R3 is pref erSﬁEblé vEme%lfépmﬁmcmde Rydttgen, 3 méthfl %heémPI Br a peopyiogen

atom an am no Cl-4 e.g. amnoethyl), ‘an am hoacet or an
am no( Cl4al kyl a9H°HBcar bonyl ) group. 35 WO 01/25219 PCT/ EPOO’ 09722 7 R5 is
preferably a hydrogen atom a nethyl or ethyl group. Ripis preferably a

o ef erred- o oupSYIEH Yeluds 0P RO nbHA8 yfoddn, 3 MEryE o SNAR BRRf, an 0 |
at om shown as *ISOBI'OPMI ﬁh%'P(QPQ!WhPT@GVGPP'@ﬁYI gOWR-ef erred cl ass of corrpounds
of formula (1) sgiatiéYateshfireRg iNciude dmethyk; caredthyl deantfifiablométhpim a

hal ogen or a nethyl group, wherein mis | or 2. Mre preferably mis 2.
Wthin this | as8©HRose wherein Ris at the 2 and 4 position are
particularly preferred. Conmpounds of fornula (I) V\/nerein R3is a

trifluorongy hylvw.@atm?aggcnzm or {EH2MTEZ) iersmw Rydrogén,

A Tart her SPSf NRGRB S Bo Ml B G s o ‘él'&ﬁ é H“&sﬁs’ﬁ%& ﬁs@“'ef
alkyl)o e g N(methyl)2, NH(C-|_4 alkyl)NH2 e.g. H(ethyI)NHz, NH(C1-4
~ alkyl) wherein q is 1 or 2 and both p and r are independently zero or an
integer from 1 to 2.
15 3’
Suitable values for Rs include hydrogen or a Cq.4 alkyl (e.g. methyl)

group.

R is preferably a halogen atom (e.g. fluorine or chlorine) and/or a Cq1.4
20 alkyl (e.g. methyl) group and m is preferably an integer from 1 to 2.

Suitable values for R4g include hydrogen, a C1.4 alkyl (e.g. methyl) group
or together with R2 represents a a C3.7 cycioalkyl (i.e cyclopropyl) group.

25 R is preferably a hydrogen atom or a methyl group.

R2 is preferably a hydrogen atom, a methyl, isopropyl, 2-propenyl, or a
cyclopropy! group or together with R4 is a 3,6-dihydro-2H-pyridin-1yl, a
piperidin-1-yl or a pyrrolidin 1-yl group.

30
R3 is preferably a trifluoromethyl group.

R4 is preferably a hydrogen atom, an amino Cq.4 alkyl(e.g. aminoethyl),
an aminoacetyl or an amino(C4_4alkylaminocarbonyl) group.
35



R4 is hydrogen, a (CH2)rCQ(CH2) pR7 or (CH2)gR7 group, wherein R7 20
represents an amine. Wthin this class, those wherein both and r are

i ndependerWOW1281H or 1 or qis 1 or 2 are particularly FE&@W‘E’E{” A
particularly preferred group of conpounds of formula (lI) is that wherein R
I's sel ected i ndependently from hal ogenJor methyl, R3 is trifluoronethyl 25
both at the 3 and 5 position, Rl is hydrogen or nmethyl, R2 is hydrogen,

met hyl , 2-propenyl, or cyclopropyl group or together with RL is a 3, 6-

di hydro-2H-pyridin-lyl, a piperidin-1-yl or a pyrrolidin 1-yl group, R10
represents hydrogen, a nethyl or R10 together with R2 is a cydopropyl

group, R4 i sRsyidpogferablya hydiogenatim, a methylionethed gsdupgr oup and R5 is 30
hydrogen or a nmethyl group. A particularly preferred group of conpounds of
formula (1) is that wherein R is selected independently from hal ogen or
methyl, R3 i &10rispreferabieahydrogepiatom; aimethyl grayporiegethepWithi2 jss hydr ogen
or met hyI Rgydleprapgl ogen, 35 nmethyl, 2-propenyl or cyclopropyt group or

t oget her W|th RlLis a 3,6 | WO 01/ 25219 PCT/ EPOQ 09722 8

dihydro%l—l—pyrldln I a piperidin-1- or a rrolidin 1- group, R10
represents hﬁdpmggmﬂn if/ compornds %@@Wér&%ﬁtﬁﬂmel W};Wcﬂ@pr opyl

group, RA | Scleghee shBiWe d85 i n NS(S easfigurdtioh,  ur t her particul arly

preferred group of conpounds of formula (1) is that wherein Ris selected

i ndependently from hal ogen or nmethyl and mis 2, is trifluoronethyl
both at the A pmerﬁeqmassuafmorﬁpomds o farmutla |(howpethoeatwneradeogen or
methyl, 4f4 | fRpfrom Q}SQfo@ﬁﬁ'bralﬂwﬂ'i i WHERBRGHT8S_accor di ng

a0 o ARl a2 P11

2- (2-i sopr opghd glpwsition-gre particalary piefeedoxy| i c acu d
(3, 5-bis-trifluoronethyl- benzyl)-net hyI am de;

2- (4f | uor o- 3- nyl erazjin 0X P - trifl
uoE onet hyl - bgﬁgwo%nquﬁﬁ;mg p@)gwhere%n Iss is a%nﬁuorx group andIS nis
2- (2, 4- 16 f | umpregeEnt ry Iprefeirpe rakassnef icoopobody land withih {tds TlasssR3 is

trifluoronet Bﬁélférgﬁi}zéfltﬁé 88hh% p&riﬂdi’ﬁ?

A further preferred class of compounds of formula (1) are those wherein

‘R4 is hydrogen, a (CH2)rCO(CH2)pR7 or (CH2)aR7 group, wherein Rz
20 represents an amine. Within this class, those wherein both p and r are

independently zero or 1 or q is 1 or 2 are particularly preferred.

A particularly preferred group of compounds of formula (!) is that wherein

R is selected independently from halogen or methyl, R3 is trifluoromethyl
25 both at the 3 and 5 position, R1 is hydrogen or methyl, R2 is hydrogen,

methyl, 2-propenyl, or cyclopropyl group or together with Rq is a 3,6-

dihydro-2H-pyridin-1yl, a piperidin-1-yl or a pyrrolidin 1-yl group, Rqg

represents hydrogen, a methyl or R4 together with R2 is a cyclopropyl

group, Ry is hydrogen, an aminoacetyl or amino ethyl group and Rs is
30 hydrogen or a methyl group.

A particularly preferred group of compounds of formula (l) is that wherein
R is selected independently from halogen or methyl, R3 is trifluoromethyl
both at the 3 and 5 position, R{ is hydrogen or methyl, R2 is hydrogen,
35 methyl, 2-propenyl or cyclopropyl group or together with R{ is a 3,6-



2- (4-fluoro-2-net hyl - phenyl ) - pi per azi ne- 1- carboxylic acid [1-(3,5-bis 20
trifl uoromewgv%g nyl)ethyi]-nethyl-amde; 2-(4-fluoro-phedaeoener2e

pi per azi ne- yI|c acid (3,4-bis-trifluoronethyl-

benzyl ) - et hyl - am de; 2- Phenyl - pi per azi ne- 1-carboxylic acid

(3, 5-bis-trifluoronethyl-benzyl)- nethyl-gam de; 25

'2-(2, 4-di chl oro- phenyl ) - pi perazi ne-1-carboxylic acid (3,5-bistrifluoro
met hyl - benzyl ) - net hyl - am de;

2- (3, 4-di chl oro-phenyl ) - plpera2|ne | - carboxylic acid (3,5-bistrifluoro
met hyl - benzyl ) - net hyl -a

2- (4-f1 uor o- 2- mp%e 151 -yl i PIperidingar 98 e PYrRlidin oty igrouRsi R103, 5- 30
bis-trifluor OﬁﬂbbWsehtmhydrbgéﬁt#yﬁeth | 6teR 4 together with Ra is a cyclopropyl

DR o | o T (55

2- (4-fluoro-2-nethyl -phenyl)-piperazine-1 -carboxylic acid [1-(3, 5-bis-
t (f1 uor ometznyi -8 R ér) &iﬁl&ulhﬂ*’??é?&ﬂre of/\ébﬁ.bbaﬁa’slaf Wd@m/@waz 9
pnesee

4- (2- Ami no- ace %?%%%Hg?ﬁ%&?@?’%?&%}ﬁ F"e % mis 2,

carboxylic aci
2-(9) - (4-Fl uor R2- |setﬁﬂubrqumhyll poth( gt (tbei 3i and 5 cmsmonyll"h mmbﬁ& are- 1-

4222 A no- ot hyNqSRETEREY bYatogRoP JRN, RpRORAroE BHY R Te MRAIGReN. oyl i c

acid (3,5-bis-t(fluoronethyl-benzyl)-nethyl-am de;
2-(S) - ( 4- Hguor réfeirdd $ompburndsl Jecprding torthedaventiontavey | i ¢ acid [ (1-3, 5-bi s-

2 (3585 P?!%@G@”%fh& ﬁ‘%?"'%%“ @?’ﬁs?‘ﬁw SRS |22 . 4GP o- 2 10

met hyl - phenyl-

2-(3,5-8i 5t iy Iz-tzJi@bpmnphem)empemzmemammmama £3,6isis-trifllioydrhethdi( S) - ( 4-

| uor o- 2- nEththﬁgggﬁk%Pﬂjﬁﬁ{%ZIn 1-yl]-met hanone;

2-(3,5-Bis-tri en IL piperidin-1-yl]-[2-(S)-(4-fluoro-2-neth

| - phenyl1p- pi ;?e@a&uorn-&wgﬂtl}ylﬂsnﬂ piperazime-1-carboxyli lc acid ~ (3,5-bis-

(4- Fl uor o- 2- AgfdBromiEfbehzyl)-metiad-affide;- car boxylic acid [1-(3, 5-bis-

rifluoromet hy'z-&‘fﬁ}ﬁubré’%eﬁylﬁﬂ%klazfﬁ%t DELARTAS  acid (3,5-bis-
trifuoromethyl-benzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic = acid  [1-(3,5-bis-

20 trifluoromethyl-phenyl)ethyl]-methyl-amide;
2-(4-fluoro-phenyl)- piperazine-1-carboxylic acid (3, 4-b|s-tnﬂuoromethyl-
benzyl)-methyl-amide;
2-Phenyl-piperazine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-
methyl- amide; '

25 2-(2,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)-methyl-amide;
2-(3,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)-methyl-amide; ' ‘
2-(4-fluoro-2-methyl-phenyl)-3-methyl-piperazine-1-carboxylic acid (3,5-

30 bis-trifluoromethyl-benzyl)-methyl-amide;
2-(2-methyl-4-fluoro-phenyl)-6-Methyl- piperazine-1-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  {1-(3,5-bis-
trifluoromethyi-phenyl)ethyll-methyl-amide;

[
f
O
y
2-
t



2- (4- Fl uor o- 2- net hyl - phenyl ) - pi per azi ne-1-carboxylic acid [1-(3, 5-bis-
trifluoromethyl -phenyl)-2-nethyl-propyl]-mnmethyl-am de;

2- (4- Fl uor¥021284ty| - phenyl ) - pi per azi ne-| - carboxyl i ¢ aci SCTEPIMIFFS 20
trifluoromethyl-phenyl)-cyclopropyl-nethyl]-nethyl-am de; and enanti oners,
pharmaceutically acceptable salts (e.g iwydrochloride, nethansul phonate,
acetate) and solvates thereof. Particul¥arly preferred conpounds accordi ng
to the invention are: 25

2-(S) - (4-Fluoro-2-net hyl - phenyl ) - 4- (pi peri di n- 4- car bonyl ) - pi perazi ne- 1
carboxylic acid (3,5-bis-trifluoronethyl-benzyl)-nethyl-am de

hydr ochl ori dd—(2fmnme-a3:esd)sz-(s)-f4-ﬂmrof&mmyl-ph€nm9ipemlng-1-

Plydr? 2'2"‘ py{ hQ icadid { :?5-(b§3-trfﬂﬂ(r>]romet I-ben ymethyamide; . o
(eﬁgnf i Orrgf (S)- E%r&-z-mgﬁmyﬁéﬁen penJ' e-g-%a?bor}%- Sip O“ F

4- (ﬁ AmI no- acaab)o kylicacid{3, wéuMuommthﬁtuentylphmﬂmaanmdepram ne-1 -
carboxylgc a b &gp%

hydr ochl %I‘I dg éz‘@ fljz?&s&-tﬂgu met Enéﬂ){ }B?P%Iéér%iel-ze@-aﬁgqxglar boxylic
acid [1-(R) - agidd3 |lﬂy°mm¢thybemm 9 -et hyl ] - net hyl - ani de

rTeE h?n?ul }ohoz 4-#@0964%&1: iv@ﬂyﬁwraﬁﬁaa-détngyncl acid [(1(;3 ES-bls(-) (
2-(S}-(4Fl uogqg- 2- e rboxylic aci 1- (R - (3, 5-
bis-trifluor ﬁﬁ'é'? %eqwqw Wﬁgﬁétﬁﬁ g acetate; and sol vates
thereof; 5 Tk[ﬁ-(a.é@ietinfhmr@heﬂwwhm@ﬂym Bt @bﬂrﬂ‘i‘lﬁ'@“ t achyki ni ns,
i ncl udi yg grﬁﬁlu |Afgthakiome;ns, both invitro and in vivo and

are thus of u 0 egh y >hykKi ni ns,
i ncl udi ng S[?d grﬁmegﬁ'ﬂ?ﬂ?‘eﬂx&?cipﬁw@ ﬂi@gﬁ&iﬁ e[? 3 ?%I ndi ng
affinity hasﬂmredz metlml-phe&yl)-plpemn*@-)’ﬂ;meﬂ?enomﬁarrpounds ability to
di spl ace [3Hp. {rif eh mwb?'ms -pmSsTohetigd-ept or s
expressed. :_inz &?E%g ﬂﬁt%nfe'ztﬁ %329-?1 ce menbr anes CHOI%%ZI I
menbr anes wePBe 'M)é‘ﬂﬁ?r@a'"g@ yursR Modi fication of the 15 method descri bed
by Dam 15 and 2c5{4+-FFluore-Riiateylipheoyl)-pipesazingdcarheetis . adidus [1-(H8ME-bi ndi ng
was per f or megifiuBroethyilphahyipbutiderigiinathptantidd; |
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic ~ acid  [1-(3,5-bis-
trifluoromethyli-phenyl)-2-methyl-propyl}-methyi-amide;
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic - acid [(3,5-bis-
20 trifluoromethyl-phenyl)-cyclopropyl-methyl]-methyl-amide; - '
and enantiomers, pharmaceutically acceptable salts (e.g hydrochloride,
methansulphonate, acetate) and solvates thereof.

Particularly preferred compounds according to the invention are:

25 2-(S)-(4-Fluoro-2-methyl-phenyl)-4-(piperidine-4-carbonyl)-piperazine-
1carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide
hydrochloride;
[2-(3,5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridyn-1-yl]-[2-(S)-(4-
fluoro-2-methyl-phenyl)-piperazin-1-yl]-methanone hydrochloride

30 (enantiomer A);
4-(2-Amino-acetyl)-2- (S)-(4-ﬂuoro—2-methyl-pheny|)-plperazme-1-
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide
hydrochloride; '
2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(R)-(3,5-

35 bis-triflucromethyl-phenyl)-ethyl]-methyl-amide methansulphonate;



containing 3 mM MnC12, 0.02% BSA, 0.5 nM [ 3H] Subst ance. P (30 56 G /mol,
Arrersharr) a fi rrenbrane concentration of 25 pg of prot d the
t est corrpouﬁ'?ﬁg‘)r}‘ﬁﬂ:9 i ncubation proceeded at room 20 terrperalﬁ'%ure orﬁiﬂjo m n.
Non- speci fi ¢ binding was determ ned using excess of Substance P (1 NM and
represents about 6% of the total binding,,Conpounds of the invention were
further characterised in a functional lgiy for the determnation of their
inhibitory effect. Human-NKi - CHO 25 ceI | s were stinulated with Substance P
and the receptor activation was evaluated by neasuring the accunul ati on of
cyti di nedi phosphodi acyl gl ycerol (CDP-DAG, which is the |iponucl eotide
precursor of phz-.ﬁsh&t—me—amthylkplwacmmrazae-HmbMCaac»ldrr{ﬂ-&Bb@ $n the

presence of Li RéRyIPéth dtAvicivhide aeethitét ed activation 30 of
phosphol i pase Ebﬁafiﬁt{aeg:?‘la IJ) %"e}? ?ﬁ 258: 621- 624, 1989). The

method is descr® by Ferraguti et al. (Mdl. Cell. Neurosci.,
5:269-276, 1994). The action of the conpounds of the invention at the NK1

t b
Db 1Tty to i namy Cpfiofpd %ﬂﬁb%@‘i@gﬁ%??’éﬁ%?'ﬁ‘%%f ‘I"e'w'&’?%%m?'é’?h%as
det er mi ned usi ngubhstanagd ind gther newpkining. Rethin vitto apd dn |Vl}’¢9da" RIS ak &
Wiliams, Eur. dfugd uPlﬂfé tfeament df%hdltmmadﬂted)byttmwdmnmt lnoludingve al so

been found to e vity in conventional tests. For

exanple in narné‘gl??a ﬁﬁméz;?‘ef" %Oostal) et al., 1988). Conpounds of

the invention may be useful in the treatnent of CNS disorders in

particul arL gn tRR Iré@éﬁt&ierﬁmdlh Paffintyt has béerntdelemsined elsivitto bP tlmorders
|

o depr esgf)'v%&eﬁ? Lebiihi @?rﬁ%‘? e g@%ﬁ#{ﬁ%@ RUBY forltedotitiht .
features, mel.anbdroln d\lKﬁae@mﬁ axpyessedl inf Ghingse Hamstpo Qvaay {GHO)gellet , t he

treatment of anyefipraeld the treatnent of panl c disorders. CI her nood
di sorders encongé sed, wthin the term rra gepresm ve di ers, 1 i ncl ude
r

dyst hyni c diso el imenbranes, wegl?eprgn Mausthe  JPo f’ﬁ p| cal
f eat ures, t&ur omethodegesecsibed by Damst T and Quirion R (Peptidesdi 32&5508&4.&?9!3 .

Thus ligand binding was performed in 0.4 mi of 50 mM HEPES, pH 74
containing 3 mM MnCip, 0.02% BSA, 0.5 nM [*H]Substance. P (30+56
Ci/mmol, Amersham), a final membrane concentration of 25 pg of
protein/ml, and the test compounds. The incubation proceeded at room
20 temperature for 40 min. Non-specific binding was determined using
excess of Substance P (1 uM) and represents about 6% of the total
binding.
Compounds of the invention were further characterised in a functional
assay for the determination of their inhibitory effect. Human-NK4-CHO
25 cells were stimulated with Substance P and the receptor activation was
evaluated by measuring the accumulation of
cytidinediphosphodiacyiglycerol (CDP-DAG), which is the liponucleotide
precursor of phosphatidylinositol diphosphate. CDP-DAG accumulates in
the presence of Li* as a consequence of the receptor mediated activation
30 of phospholipase C (PLC) (Godfrey, Biochem. J., 2568:621-624, 1989).
The method is described in detail by Ferraguti et al. (Mol. Cell. Neurosci.,
5:269-276, 1994).

The action of the compounds of the invention at the NK4 receptor may be
35 determined by using conventional tests. Thus the ability to bind at the NK4



soci al phobia; denentia of the Al zheiner's type, with early or |ate onset,
w th depressed nood; vascul ar denentia with depressed nood; nood disorders
i nduced byWapb##t = anphet ani nes, cocai ne, hal | uci nogens PCOEPMWMIR2ant s,
opi oi ds, phencyclidi ne, sedatives, hypnotics, anxiolytics and other

subst ances; schizoaffective disorder of the depressed type; and adjustnent
di sorder with depressed nood. Mj or deb?essive di sorders may also result
froma general nedical condition including, but not limted to, nyocardi al
i nfarction, diabetes, m scarriage or abortion, etc. 25 Conpounds of the

I nvention are useful as analgesics. In particular they are useful in the

treatnent of rddeptoratas-détermined usingsthp getisibloottappingomiodel as describedc avul si on

pai n such as, bk Lalo Qs X r ' u s arthritic pain such as
occurring i nb&ﬁ'i’gia%q’E\Q%ﬁﬁoﬁgpgg%ggﬁ?ﬂa#f’g' gﬁrgﬁri tis; 30 neuropathic pain

such as post-herpetic neuralgia, trigemnal neuralgia, segnental or
i ntercostal pRWipYuALS of thBIiAverRioli RaveC ali6 Bedinafoupdr {0 BRAibE anxiviytiepat hy,

di abeti c_neurgpat hy, chenntherapysin l,at,ed
neur opat Py, ae'gwa'*y."2{&P"YRJ&%QFG%%V585?%%3&'@3%@%%3""@83@@35 3t yngeal
neur al gi a, r (Gostall etalp4088).i c dystrophy, phantom|linb 35 pain; various
fornms of headache such as m graine, acute or chronic WO 01/25219

i s pal n, | ComAGKNGS 12 e RWONGRTD Aia BPLUSTUn ot mBnl of (ENS, (26
origin; gast gRbfiersin patticularimthentreatment or prexentiopxfrmajopdepressivej ury pai n;
pai 18 bagieomes; bRl Bgblar, G5RLEAuN. Bnipblar agREsbh sighe B 2e! €1 2
angi na; ankyressimegt anwﬁssive epifodes Vﬂﬁh&?“@'&'&ﬁéﬁaﬁ‘,ﬁ'Pthﬂﬁ"%d t hal ani ¢
pai n such ascfatnic fdataes, hishrthlic festures Catypicah featurest orepostpantumon ar e
o, o Rl 8 oot ok oo
Conpounds of Mmoed disardensi encompassed withindhg tefm majar depressive disgrdersey ent i on
of the ¢5gni includeddystyinicsdisérasnwithveartyi opiateranset @nddwithlcorewithaut armest i c.
15 di sorder s 2o0 . RAAIbL ifeltbiOa &b SsioN pdst HaliaEE stBES bisbRfbrs 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,
20 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 including, but not limited
to, myocardial infarction, diabetes, miscarriage or abortion, etc.
25
Compounds of the invention are useful as analgesics. In particular they
are useful in the treatment of traumatic pain such as postoperative pain;
traumatic avulsion pain such as brachial plexus; chronic pain such as
arthritic pain such as occurring in osteo-, rheumatoid or psoriatic arthritis;
30 neuropathic pain such as post-herpetic neuralgia, trigeminal neuralgia,
segmental or intercostal neuralgia, fibromyalgia, causalgia, peripheral
neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy,
AIDS related neuropathy, occipital neuralgia, geniculate neuralgia,
glossopharyngeal neuraligia, reflex sympathetic dystrophy, phantom limb
35 pain; various forms of headache such as migraine, acute or chronic



Furt her nore conpounds of the invention are al so useful as nenory and/or

cognition e I n healthy humans with no cognitive an Vems Y
deficit. Zo%ﬁff%ﬁds of the invention are also useful in %deir"%l’roeat n%nt of

tol erance to and dependence on a nunber of substances. For exanple, they
are useful in the treatnent of dependencg, on nicotine, alcohol, caffeine,
phencycl i di ne (phencyclidine |ike conmpoundsS), or in the treatnent of 25

tol erance to and dependence on opiates (e.g cannabis, heroin, norphine) or
benzodi azepines; in the treatnent of cocaine, sedative ipnotic,

anphet am ne or anphet anmi ne- rel ated dru%s (e. g dextroanphet am ne
met hyl anphet anitepioncheaseche, temporemandibular pain, yaaxilary SpuTHaI GHRteHF t he

i nvent i on are ?‘rn]éélita%ﬁé{ aaorftalgga?daﬁ:ﬁﬁawrpét HdiR of vmﬁau Drigin; @aﬂﬁoihtesﬁhal[] t hey
are useful in the treatnent, of inflanmation, in.a ] hroni c
bronchitis and P3iBuREe qeatrapment Pain., sPﬂ&st ﬂ@ﬂ&nﬁn’ofa’g%?@@g? ry

di seases of t hemenstrualipaimsmieningitis; atachpaiditisa snudculaskeletalipainidew backer at i ve
colitis, indla o) ' e n ele@i . tigri mgat or
drug i nducergﬁ damageé‘bi. %%pgr'n*r%?@r 'df@g%sge&g g?hi rgiaﬁ%b.o%/ﬁg?%igadk?fds g
PCT/ EP00/ 09722 spendyglitis: gout W%é"ﬁé?a%&"@ci%&alﬁmq RAR:IUS A% Petkses of

t he bl adder sugthokath&laic paih. and urge i nconti nence; and eye and dental
i nfl anmati on. Conpounds of the invention are also useful in the treatnent
of allergic 5 disorders, in particular al]ergic disgorders of th fkin such

as urticaria, oGompeunds @fdheiipventionsarer alspeusgiul iy the; treatrpent, Af $faeps.
Conpounds f§ th&s?lrﬂéwtiﬁdhﬁuiﬁg edysbfia)Sinsomnial dléﬁ tapheaTmarcaldpsyyEds

i .e. nausea, ret.chin qnd go%rgg. Emesi s includes acute enesis, delayed
10 enesis and a?lfciagfa%d'f gys cg ' The conpounds of the invention are
useful in the.treatnent of enesis however |nduced. For exanple, enesis may
be induced by -dsg@poangs oftheCitéritionCdre s @scHiIgH thé tre@frmént crusrvention

. de ,
ol o anbuei 1 - e SRpaitis R Colhie oBHRR il seRgRls Hindfe s
m_ t onyci n-15 anddisbrders/andhcognitive disorsiers notstherwise spsaifiedhbi ne, et hotrexat e
and 5- fluorouracil; vinca al kal oids, e.g. etoposide,
Furthermore compounds of the invention are also useful as memory
and/or cognition enhancers in healthy humans with no cognitive and/or
memory deficit. |
20
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
25 tolerance to and dependence on opiates (e.g cannabis, heroin, morphine)
or benzodiazepines; in the treatment of cocdine, sedative ipnotic,
amphetamine or amphetamine- related drugs (e.g dextroamphetamine,
methylamphetamine) addiction or a combination thereof.

30 Compounds of the invention are also useful as anti-inflammatory agents.
In particular they are useful in the treatment of inflammation in asthma,
influenza, chronic bronchitis and rheumatoid arthritis; in the treatment of
inflammatory diseases of the gastrointestinal tract such as Crohn's
disease, ulcerative colitis, inflammatory bowel disease and non-steroidal

35 anti-inflammatory drug induced damage; inflammatory diseases of the



vi nbi astine and vincristine; and others such as cisplatin, dacarbazine,
procarba2|ne and hydroxyurea; and conbi nations thereof; radiation

si ckness: MWOPYASM8n therapy, e.g. irradiation of the thorBSIEPOASEYNEN,
such 20 as in the treatnent of cancer; poisons; toxins such as toxins
caused by netabolic disorders or by |nfect|on e.g. gastritis, or rel eased
during bacterial or viral gastr0|ntest3nal |nfect|on pr egnhancy;

vesti bul ar disorders, such as notion sickness, vertigo, dizziness and

Meni ere' s di sease; post- operative sickness; gastrointestinal obstruction;
reduced gastrointestinal 25 motility; visceral pain, e.g. nyocardia

i nfarction oskinesuchoas thefpesnamd aczema; inflanmastosy disbasey antiid bladgesur e;

anal gosi cs. | Eae e Bylis RO fcbinfen Ehéee&%%@gf%ei?ﬁ?@ﬁm&gmease aci d

i ndi gestion, over-indul gence of food or drink, acid stonmach, sour st omach,
wat er br ash/ re@mmjdnah csfrthehﬁeéﬂﬂahrére a8 %s@fulélﬁ tﬁ@'t?éé‘ﬁhﬁnh&fihll

noct ur na, a ear, npoun S
of the |$|ven sbﬁ&l a§'t5°mf eﬁ"lﬁrg'? 'spﬁéerﬁ"éi'? %a‘é’?%‘? i nal
di sorders sualfergsdlsmrdeesl:ofetheaMysgmhmﬂwmih&l n d| sorders 35 such as
psoriasis, pruritis and sunburn; vasospastic di seases such as WO 01/ 25219

PCT/ EPOQ/ 09722 14 ngl na, vascul ar headac naud' s . di sease;
cerebral i scl@aRoKN §LR§H @ dnvepfign aze ﬂtﬁ%lﬁ HHH g'!ﬂRﬁ'ém tof i 2Me%ISn o d
haenor r hage; i.efndusea] retctimyland vomiting. BEmesissincludes acute emesiscuuuyw and

eosi nophalic C | S I QRnt  or
supprestls]dl)on mfseg%hhﬁé %ﬁ'gﬁal&t%gsﬁés gpétﬁ;‘ﬁ&%@gs an rheuna |c d| seases
such as fi bueefit !nstheéfﬂ?tméﬂb‘l?f e%ﬂﬁmebfnquﬁﬁd-l FRreexanplecpresis

particul ar uma ibe indacéd b@idiegs sudh asleancerschamaothetapeutic ageins suchat ment  of

anxi ety and d e

depressi ve d| sor &rad é%%% éié ﬁ&ﬁ%ﬁﬁg@%ﬁr’e&%@kgﬁﬁ qghﬁugﬁng?nraesm on,
single or r e‘é*tl?ﬁé’ﬂhuqihj gytotaxjer eaetrh;@hcsfapu%de@aqtmmym lqb'!,yc hoti ¢
f eat ur et§ catn&bmycm-cbeahud esbleoftiycint C hahti-metaoltes; s, edf. y peyptarabigst ures or

post par tum ofisflonsial MYl O hamRISERY b 2Biicls, | 86 Wsigdnd 1 T o

wi t hout atypiC u es, t1c depression_and
denenti a of ylﬂ@aggl%@nﬁeymgnqtyge and others such as cisplatin, dacarbazme

procarbazine and hydroxyurea; and combinations thereof; radiation
sickness; radiation therapy, e.g. irradiation of the thorax or abdomen, such

20 as in the treatment of cancer; poisons; toxins such as toxins caused by
metabolic disorders or by infection, e.g. gastritis, or released during
bacterial or viral gastrointestinal infection; pregnancy; vestibular disorders,
such as motion sickness, vertigo, dizziness and Meniere’s disease; post-
operative sickness; gastrointestinal obstruction; reduced gastrointestinal

25 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 stomach, sour stomach, waterbrash/regurgitation, heartburn,

30 such as episodic heartburn, nocturnal heartburn, and meal-induced
heartburn and dyspepsia.

Compounds of the invention are also useful in the treatment of
gastrointestinal disorders such as irritable bowel syndrome; skin disorders
35 such as psoriasis, pruritis and sunburn; vasospastic diseases such as



with early or late onset, with depressed nood; vascul ar denentia with
depressed nmpod; nood dlsorders I nduced by alcohol anphet a ai ne,
hal | uci noger?g OUE ant s, opl oi ds, phencyclidi ne, sedati Ve?ﬂ%%ﬁ%

anxi ol ytics and ot her substances; schi zoaffective disorder of 20 the
depressed type. Conpounds of the inventign may be adm nistered in
conbination with other active substances such as 5HT3 antagoni sts,

serotoni n agonists, selective serotonin reuptake inhibitors (SSRI),
noradrenal i ne re-uptake 25 inhibitors (SNRI), tricyclic - antidepressants
or dopaminergic antidepressants. Suitable SHT3 antagonists which nay be
used in conbi naanglna ofaschlar haadadnmmdoReynmld'mdlaeaS%ngefﬁhtalua@‘@%ﬂlaexarrpl e

ohi oh ey be usl use fﬁ‘ﬁ'cos""ﬁ'bém' %b\%éﬂﬁt g S*“u”n"di“@?f‘f RafioMageTl ot o
i ncl ude sunat rifiresingr erﬁ'e 'sﬁﬁﬁ%ﬁl‘ﬁ% as PR gosg)g%%

01725219 PCT/ EH@8¢ioRasls, disorders tralbted SSftnmuriec bnhmcelmeniseld suppresaionnat i on

with the c t Weiih SHER

f emoxeti ne, Lﬁ%ﬁ % ﬁgétgﬁ%éa[%%t #plaél&e ser%t!b:l lls%géég'zl el ?sne
Sui tabl e SNRI vﬁhroﬂtlmgnwugbed in conbl nation with the conpounds of the
I nvention include venl af axi ne and reboxetine. Suitable tricyclic

vent on_ 1 ncl dRmPRIRIE,bf e 15FhioR SRSy Bl od) 18 tné Wbk e 1 Ne
nortriptiline. dapressmstamammngmgntwf@mmgaﬁpgpmp&lﬁ%wbe used in
combi nat i afy W@@@sﬁwaﬁg fElu aaemhjbveuépregsw@qismerbuncmm bipotar

t ted t ti
or | comos ti orASRigssien aURPRIRS {SRATBSSt Bhaltogr JBGITRT, Mejor HeprsEg, 0%, °"
di fferent phar repissddsc awith oronuiwithoutis psychadic g features, | \catatonige featuses.i on

therefore pr Ov'ﬂsﬁn@h@%@@e 8} Afbatufds o?rpa%tpé@nphﬂfsﬁﬁcdyﬁihﬁﬂicl y

: t abl | t
acceptable sa lgérdse? with early or Iate or?sr;etuasﬁd valth or withdut a?yplcal features,

15 neurotic depl'._'essmn 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, anxiolytics and other substances; schizoaffective disorder of

20 the depressed type.

Compounds of the invention may be administered in combination with
other active substances such as 5HT3 antagonists, serotonin agonists,
selective serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake

25 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,
30 granisetron, metoclopramide.

Suitable serotonin agonists  which may be used in combination with the
compounds of the invention include sumatriptan, rauwolscine, yohimbine,
metocloprémide.

35



particular in human nedicine. There is also provided as a further aspect  of
the invention the use of -a conpound of formula (I) or a pharmaceutically
accept abl eWOI2YP? 5ol vate 25 thereof in the prepar ation‘PQﬁ’E%l"”ﬂﬁa? canent
for use in the treatnment of conditions nmediated by tachykinins, including
substance P and other neurokinins. In alternative or further aspect
there is provided a nethod for the 30 eat nent of a mammal, including )
man, in particular in the treatnent of conditions nediated by tachykinins,
i ncl udi ng substance P and ot her neurokinins, conprising adm nistration of
an effective amount of a conpound of fornula (1) or a pharmaceutically

accept abl e saBuitablee SSHI whith Oy i ased ibT¢arnbioatiay with thé compoiunts ioé :
appreci at ed tHat i BhEIF Hdud ﬁLfdi@E n%ltéépﬂam efiifoketine! Huvddaming OPhy! axi s
i (? est a {i? c!'syrrﬁtoms. %o'rrpoun s of 'formul a

as well as the alleviation o ’s
(1) may be aoﬁﬂ’ﬁ*@l”@r@ﬂaﬂn%ﬁ@mﬂ'ﬂecﬂ@?&%ﬁ- but the active ingredient is

preferably presented as a pharmaceutical 5 formulation. Accordingly, the
i nventiorg al Sk OV : ' ICW' [ ] 4 %‘V‘EE [ses at

| east on co%’ﬂéﬂ?ﬁe §ngfa I 'géréogﬁ. phar n%t('c:denh*v%é? y g@ggggye sal t

t hereof and ftheinveationiinclud axine and sePoxeting: any convenient route. Such
conpositions are preferably In a form adapted for use in nedicine, in

Ponvent i onal SHiahE s anyRgsrssaghis BRSO B el i ODBINARbA it ¢ o
or exci pi ent comg®utidus ofortheundnveption or inglude( | imipramine, f camiltiptiliod, f or or al ,

buccal , 1opar idhiptamih€Bn83Hortripfiide/di ng opht hal m ¢ and nasal ), depot or
rectal admnistration or in a formsuitable for adm nistration by

inhal ation or_ insuffation (either through the nmouth or nose). 20 For oral
admi ni st r at i Guitablecdqpaminergieantideprassantsyvhichmayrhe/usedin eambindtionm of , for

exanpl e, tablygihsa eéms%@gcg fthe iRMbA thdldeCKUpSHibh @na! arifaptine. Wi t h

pharmaceutically acce e excl pients such as binding agents (e.g.
pregel ati ni sed mai ze starch, polyvinyl pyrrolidone or. hydroxypr opyl
met hyl cdBl ul dseyili be | appreciated). that dhe s compoundsc rof s the | corabinatiorul arse or

cal ci um composition may be administered simultaneously (either in the same or
different pharmageutical formulations) or sequentially. -

The invention therefore provides a compound of formula () or a
20 pharmaceutically 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 (1) or a pharmaceutically acceptable salt or solvate

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

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



25 hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or
silica); d|S|ntecrants (e.g. potato starch or sodium starch col | ate);

or wetting WQ&H¥RY e g. sodium lauryl sul phate). The tabl &t tcél%fé & coat ed
by nethods well known in the art. Liquid preparations for oral

adm nistration may take the form of, for1£xarrpl e, solutions, syrups or
suspensions, or 30 they may be presented a dry product for constitution
with water or other suitable vehicle before use. Such |iquid preparations
may be prepared by conventional rreans wi th pharmaceutically acceptabl e
addi tives such as suspending agents (e.g. sorbitol syrup, cellul ose
derivatives or It willbegapprecidtesdthat ceferende toatraatnem isgintensledsto( include

| ecithin or ac il, oily esters,
et hyl al cohol %%’6@?3&%&%??8%?@%@?&%" ng'tng Ve, et abl e
oil's); and presePMROURAS; ?Aaﬁ e IRV ’eQUtor
sorbic acid). The pttvEringtedientrisy prefevablpnpresentdaifdsera sphalsmadduaualurl ng,

col ouring d g agents as appropriate. 5 Preparations for oral
admi ni st rat%lnonsf)#ﬁﬁﬁlggégw tably fornulated to give controlled rel ease of

t he active conpound. For buccal adm nistration the conposition nmay take the
formof tablets Aézforduﬁggw%@tim%mancawmrbweegla manﬂacemalﬂmmmnnds of

the i ti | at d I
ot o o c iR GoR RS o 4st” B Bifhoul "0, BLpfle, ot ur og'
presented in urphard\asemaly)anceptgblelsaltetmf and formulatedhfor adms.tratlon
Forms as Sispery, 3 RN ol e oo o rotee VR Cles,
and may cont ai r?‘*%’ﬁ%l%’t&'ﬁ? iy Mmedicing, . | QQR%@;M%@ §?’ $’§q ®8"and/ or
di spersi ng agertonveriently betformllated imeaa:onvemnonagmanmenmsmagnmor imorgowder
formfor constlJ; h%ge%énygcn%yﬁgglém@gbpb%l piBnfs. sterile pyrogen-free

- water, before e co s of the invention may be fornul ated for
topical admnistration in the formof ointnents, creans, gels, |otions,
pessari es,15 aerThus sompodnds of( farmula (B, mayr ber formutatett cfps)oraD bucoaht s and

creans parenteral, topical (including ophthaimic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or
insufflation (either through the mouth or nose).

20 For oral administration, the pharmaceutical compositions may take the
form of, for example, tablets or capsules prepared by conventional means
with pharmaceutically acceptable excipients such as binding agents (e.g.
pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium
25 hydrogen phosphate); lubricants (e.g. magnesium stearate, taic or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting
agents (e.g. sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration
may take the form of, for example, solutions, syrups or suspensions, or
30 they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as
suspending agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia);
35 non-aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or



may, for exanple, be formulated with an aqueous or oily base with the 25
addition of suitable thickening and/or gelling agents. Q ntnents for

adni ni st r aMOH26HY%t he eye may be manufactured in a steri | RCTERINEIT22si ng
sterilised conponents. Lotions may be fornulated with an aqueous or oily
base and will in 30 general also contain one or nore emul sifying agents,
stabilising agents, dispersing agentsﬂ7suspending agents, thickening
agents, or colouring agents. Drops nay be forrmulated with an aqueous or
non- aqueous base al so conprising one or nore dispersing agents,
stabilising agents, solubilising agents or suspending agents. They may
al so cont ai n fractiGiatpd eegetaile olis); \GRdOpreser/atives_Tée gPMeétAif’ 8 propyl-phe

conmpounds of | ﬁi&a&. GFB% SO. - L sitions
such as suppgg?ﬁ%‘ylﬂ%s or&:.e ent@én&e' érrfal%,r rﬂgégérsg%%{élﬁﬁ%éo géﬁ%ﬂtional
supposi tory BuEfessaltss flavouringe eplowing and sweetening agepts:as gpproprigterhe
conpounds of the invention may al so be fornul ated as depot preparations.

Such | ong acty t] A o I Nl St er j ntation (for
exanpl e gubc?t’%%ﬁé%k%rb'%ﬂ%pﬁﬁgﬁfo& Gg’y @# %@asgn%%?%rg"f%j ection.
Thus, for exsopirelled reteaseqfthenactiveicompound. i nventi on may be formulated with
sui tabl e polyneric or hydrophobic materials (for exanple as an enulsion in

an acceptabl e ol r iqn ,exchange resins, or i ngl.y sol ubl e

cor | vat | vas, Fob bubsal pgminststin e Eommratprmey s Ha ormdartadets o

i nt r anasal adformutatedin conventienal sngrnends of the invention may be fornul ated
as sol utl'bons for admnistration via a suitable netered or unitary dose

device or. alternatively a owder, mx with suitabl e carrier for

admi ni strati h'}?eug?'ﬁﬁoﬁn‘i%iq%aﬁ'!eg "H’@"F'%rTaﬁeb?cg?mﬂﬁ@tﬁgpﬁép%éﬂ?%e of the
conpounds of atiministrationt by bolus ihjectiorabp contim@dsgnfusion. Faymulations ffor be

appr eci at ed r@@é ioht : I M ggég | he; b Al «to the
dggage, depe‘n |n°ho¥1'g??1beeb§ré§%2§e§5@o%§(§?on oﬁﬁ?'ﬁﬁ‘t?@h@%ﬁﬁﬂe preci se

dosage wi || Bulthfiesepertpiners. wihanadded presgrativey Ehe sompasitions piaYsi ci an or

vet er i nd%i antakélsucHdomyeasslispenisions dsgletichsoor dérhalsions in oily or aqueous
vehicles, and may contain formulatory agents such as suspending,
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.
20 :
The compounds of the invention may be formulated for topical
administration in the form of ointments, creams, gels, lotions, pessaries,
aerosols or drops {e.g. eye, ear or nose drops). Ointments and creams
may, for example, be formulated with an aqueous or cily base with the
25 addition of suitable thickening and/or gelling agents. Ointments for
administration to the eye may be manufactured in a sterilte manner using

sterilised components.

Lotions may be formulated with an aqueous or oily base and will in
30  general also contain one or more emuilsifying agents, stabilising agents,

dispersing agents, suspending agents, thickening agents, or colouring

agents. Drops may be formulated with an aqueous or non-aqueous base

also comprising one or more dispersing agents, stabilising agents,

solubilising agents or suspending agents. They may also contain a
35 preservative.



25 route of adm nistration and the particular conpound sel ected. Thus for
parenteral adm nistration a daily dose will typically be in the range of 1
to about 100VQBL258¥eferably | to 80 ny per day. For oral ZGHERPUN 2% on a
daily dose will typically be within the range 1 to 300 ng e.g 1 to 100 ny.
30 Conpounds of formula (1), and salts ang, sol vates thereof, may be
prepared by the general nethods outlined reinafter. In the foll ow ng
description, the groups R, Rl, R2, R4, R5, R6, R7, R8, Rg, R10, m n, p, ¢
and r have the neaning as previously defined for conmpounds of fornula 35
(1) unless otherwi se stated. WO 01/25219 PCT/ EPOQ 09722 19 According to
general process (A), a conpound of fornmula (I) Werein R4 is hydrogen or a

(CH2) gR7 group ' [N . videdpt h Bied iRo ré Cl-4
al kyl or a’ C@Eﬁfﬁ g‘g{i‘%qss °E8‘?‘gykr5ﬂ’§é‘%%“si'ﬁ|£‘gné'§_§ F%eﬂ%mgl per a@ i aée‘??'?ng,
may be prepar edcampositinns sugh as suppesitopes or £etention renemas, @3, ¢qntginingner e
Rda i s hydr Ogerbd?fveﬂti&éltsﬂbbﬁsiwr? bagsy suthisssddoadutier orpther giyéerides. a

(CH2) gR7 grﬁup or protecting derivatives thereof followed where necessary
or desired*y renoval of any protecting group. R48-1 NRL )n. N-N R10 - O

delo_ (R m (11 )Thereompourdso of rth9| invention ineay calso ke rflgmau!a 85| depRit ah
reduci ng agent a : i i de,
o e ol CARAANNL b o
9- bor abi cycl ondpgamusulBBNnjection. elthug sfor aexampledi the: toommdi!yb_brm_ydri de,
Feact i ng. B urifgban ey, b, SRRIAKE Kihobabte TRiyRENE 6 MYARBHOE 1 Y q
(6.9, sui phor | cmatesials) (SF E¥ATEPIgaAR 2 amAUISIRR, Im,any GEReRiagle! gl o ion
trifluoroacet. cexchafgé irésing] dr asrsparingly soluble derivatives, for example, as a
sparingly soluble salt.

15 For intranasal f'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 uitimately at the discretion of the
attendant physician or veterinarian. The dosage will also depend on the

25 route of administration and the particular compound selected.

Thus for parenteral administration a daily dose will typically be in the
range of 1 to about 100 mg, preferably 1 to 80 mg per day. For oral
administration a daily dose will typically be within the range 1 to 300 mg
e.g 1to 100 mg.

30
Compounds of formula (1), and salts and solvates thereof, may be
prepared by the general methods outlined hereinafter. In the following
description, the groups R, R4, R2, R4, R5, Rg, R7, Rg, Rg, R10, m, n, p. q
and r have the meaning as previously defined for compounds of formula

35 (1) unless otherwise stated.



met hansui phonic acid Suitable solvents for this reaction are ether (e.g
tetrahydrofuram or hal ohydrocarbon (e.g. dichloronethane) or an am de .
(e.g. N, N WROMISH hy| fornaimi de) at a tenperature within PEREPMA®20f room
tenperature to the reflux tenperature of the reaction m xture. Conpounds of
formula (11) may be prepared by treati n? conmpounds of formula (111)
wherein R4a and R5 have the neani ng def $ed in fornul a (1) WO 01/ 25219

PCT/ EPOCQ/ 09722 20 Rda.. N481-1 NNHNC O (Rm(Rm{lll) (I1V) 5 wth
tri phosgene in aprotic solvent such as dichloronmethane and in the presence
of an organi c base such triethylamne to formthe internedi ate carbonyl

chl oride conmpound (1V) which nay be isolated if required, followed by

ti f b | ' : 0 10 R2
(V) e reach Pt o pshet pocost (81 s oniReRa Aol wherbihid 8 o1 "o,
hydr ocar bon, Bydfagem eh@ (GHaXR7s arvpaas defined in famita o provided fat 15 such
as tet rahyd{jp@héﬁlﬁ!@@ia’ Q:{]E‘.{;\étkyl or b*@%gb@ﬁﬂgémggs {i:obirﬁg pij;gl@rgjzf the tgr tiary
am ne e. e : L, ; y be

aby SRR ind. they. b8 pipear.bY toduon ot e Kepiprarits S,

E:; Egrr E‘ fguéi ;fgrraglan(ll_r;swhbrein Rﬁsﬁdm%enwrgawﬂhblﬁﬁm%:mmhg: C:r o
CaNal Yot v DRI FALBRS KSTgRSly i Srokeing Senseg Rt 8.0
21 Rda,,. N followed where necessary or desired by removal of any protecting group.

5
N

o N\ﬂ/ R10 -
0

R2

10 (Rom

(1)

The reaction may be carried out using a suitable metal reducing agent
15 such as a metal hydride, for example a borane hydride, or a metal hydride
complex like lithium aluminum hydride, borohydride, or an organo-metallic
complex such as borane- methyl sulphide, 9-borabicyclononane (9-BBN),
triethylsilane, sodium triacetoxyborohydride, sodium cyanoborohydride.
Alternatively boranes may be produced in situ by reacting Sodium
20 Borohydride in the presence of lodine, an inorganic acid (e.g. sulphoric
acid) or an organic acid such as formic acid, trifluoroacetic , acetic acid, or
methansulphonic acid
Suitable solvents for this reaction are ether {e.g tetrahydrofuran), or
halohydrocarbon (e.g. dichloromethane) or an amide - (e.g. N,N-
25 dimethylformamide) at a temperature within the range of room
temperature to the reflux temperature of the reaction mixture.

Compounds of formula (Il) may be prepared by treating compounds of
formula (lil) wherein Rqg and Rg have the meaning defined in formula (ll)



N O (RmMNO Alternatively conpounds of fornmula (I111) wherein R5 is
hydrogen nay be 5 prepared by reaction of conpounds of formula (VIl),
wherein RI1IWG0RSD® 4 al kyl group and X is a suitable | eB¢THEMPYRI, such
as halogen, i.e. bromne or iodine atom or OSO2CF3, X CO2R,j (Rym 10
(M1) wth ethylendiamne. The reaction conveniently takes place in a
suitabl e solvent such as al cohol (i.e. ébthanol) at an el evated
tenperature. 15 According to a further general process (B) a conpound of
formula (1) wherein R4 is hydrogen or (CH2)rCO(CH2)p R7 as above defined
may be prepared by reacting a conpound of fornmula (VIIl) RS R4b, N NH
(RRm20 (Vi) WD 01/25219 PCT/ EPOQ 09722 22 wherein Rob represents a
nitrogen protecting group or Rolgsis (CH2)r COQ(CH2)pR7 or a tecting

group thereof, with trig 108 in an aprotic solvmrg\s as
di chl oronet hane or al kyl &ét (e.g. ethylacetate) and¥i t he presence of
an organi c base such triethyl ggne to formthe 5 inter e

chl ori de conpound (I Va ' may be isolated if r
reacti on of conpound (I wikh the am ne conpound (V)
HN

di c&bonyl
d, | I owed by
: ] ORL ~~
(Rm (Rm

() (Iv)

5 with triphosgene in aprotic solvent such as dichloromethane and in the

presence of an organic base such triethylamine to form the intermediate

" carbonyl chloride compound (IV) which may be isolated if required,
followed by reaction of compound (IV) with the amine compound (V)

A}

lla1 N
HN

R10
V)

The reaction conveniently takes place in an aprotic solvent such as a
hydrocarbon, a halohydrocarbon such as dichloromethane or an ether

15 such as tetrahydrofuran optionally in the presence of a base such as a
tertiary amine e.g. diisopropyl ethyl amine.

Compounds of formula () may be prepared by reduction of a
dihydropyrazin-2-one (VI) using a suitable metal reducing agent such as

20 sodium borohydride. Alternatively, catalytic hydrogenation may be used,
for example using Palladium on Carbon catalyst in a suitable solvent such
as methanol.



(Iva) RI0 (Rm R2 (V) 10 The reaction conveniently takes place.in an.
aprotic solvent such as a hydrocarbon, a hal ohydrocarbon such as
di chl or oneEWRAM2S28? an ether such as tetrahydrofuran or XCHEPOUYIR s (i. e
et hyl acetate) optionally in the 15 presence of a base such as a tertiary
amne e.g. diisopropyl ethyl amne or _triethylam ne followed by
deprotecti on where necessary. \Wen R4a2dr Rob is a nitrogen protecting
group, exanples of suitable groups include al koxycarbonyl e.g.
t - but oxycar bonyl , benzyl oxycarbonyl, 20 aryl sul phonyl e.g. phenysui phonyl
or 2-trinmethylsilylethoxynethyl. Protection_and deprotection may be
ef fected using conventional techniques s as those described in
"Protective Groups in Organic Syﬁlﬁm' "d Ed." by T.W Geene and P. G
M Wits (John Wley and 25 Sons, 199{) d as described in the exanples
herei nafter. Conpounds of fornula ( wrerein R4 is a CQ(CH2) pR7 group or
protective derivatives thereof nmay be glso prepared by reaction of the
conmpound of forrmula (1) WO 01/25219. 00/ 09722 23 RC,NRL LNN R1IO O
R2 (RRm(l) 5 wherein R4 is a hydrog&& atom with an activated derivative
of the acid R7(CH2)pCO2H(IX). The( ivated derivatives of the carboxylic
acid (1 X) may be prepared by conventkﬂ al neans. Suitable activated
derivatives of the carboxylic group ~rh€¢lude the corresponding acyl hali de,
m xed anhydride, activated ester 10 such as thioester or the derivative
fOr e Dt e Aflafriafiy i AP ngls U Ghmulh A1) vifUtelh RE U HydibgtRay Bech as. | hat
€ chentstry, [

used i n pepti or exa ar bpn m dagzol e of.a diimde
such as -E)gprepared by reaction of compounds of formula (X}ll), whereln ﬁ" is a Cq.

4 alkyl group and X is a suitable leaving group such as halogen, i.e.
bromine or iodine atom, or 0SO2CF3,

i)

X _COR,,

{(Rm .
10 (Vi)

with ethylendiamine. The reaction conveniently takes place in a suitable
solvent such as alcohol (i.e. ethanol) at an elevated temperature.

15 According to a further .general process (B) a compound of formula (l)
wherein R4 is hydrogen or (CH2)rCO(CH2)p R7 as above defined may be
prepared by reacting a compound of formula (VIIl)

RS
R4b \N

NH

- (R)m
20 (vilt)



di met hyl am nopropyl ) - 3- et hyl carbodi i m de. The reaction is pref erably
carried out in an aprotic solvent such as an 15 am de e.

N, N- di met hy W@933#49%de or acetonitrile. Conpounds of formul ECFWW@%l n R4
s CONROR8i n which RO or R8 have the neaning defined in formula (1) may be
prepared by reaction of a conpound of fornmula (1) wherein R4 is a hydrogen
atomwi th tri phosgene 20 in an aprotic so@ent such as dichi oronet hane and
in the presence of an organic base such as triethylam ne foll owed by
reaction with the am ne conpound NRORB(X). Alternatively conpounds of
formula (1) wherein R4 |s a CO\IHR9 group in 25 which Rg is Cl1-4 al kyl may

be al so prepare\ﬁné}w AR bidtedtino! Gty or RINCRO(CHy).  The
reaction with ;ﬁ&(ﬁ conve wngmﬁ”‘ledo in aﬁﬂﬁ.olvent
such as tetrah 70? E@“g Q'E’E‘P #Pbf PRasgens, il a? 8P Son
(e.g. d: fhi or Orwl\}m@xcblasadldhlommethbwe wt)a[ksllf éﬁé@(éﬁ?ﬂtﬁﬁéﬁéﬂ@%d in4
optionally int ag e 8N

tenmperature w ttﬁgn %%?'r anlgc:m ?ﬁSg@%ﬁ’cS%Fu Pﬁﬁ ﬁfeﬁﬁ@mr@ ttaco oungs of
fornul a (1)8 whedntermediate sarbonylcehiprider comppund Ve whichameybeviselated ifei n g,
r and R7 have tn’é&uuréﬂiffanm B¢ féattion iof cbnfpauh@(l(\ﬁ)»vnwtnereenhecdomaune
derivatives thefeof with the provision that r is not zero, nmay also be
prepared by reM| on of conpounds of formula (I) wherein R4 is a hydrogen
group with a conpound of formula (XI1) R7(CH2)gX or X(CH2)r CQ(CH2) pR7
(XI11), in 10 which is a lLBaving group such as hal ogen e.g. chlorine, a
brom ne atom a nesyl™ tosyl group. In a further preferred embodi ment
compounds of fornula (I} rei giR4 is (CH2)gR7 wherein g and R7 have the
meani ngs defined in forhs or 15 are protective derivatives thereof
may be al so prepared by rgactilpbn of conpounds o for nWherein R4 is
a hydrogen group with a pound of fornula ( '
which q is zero or an jer ly?m 1to3 andH e meani ngs defi ned
in formula (1) or are ect (V@) deri vatives the[&®10 in the presence of
sui tabl e netal reduci(Rp. 20 agent such as NaCNBH3R2 (V)

10

The reaction conveniently takes place in an aprotic solvent such as a
hydrocarbon, a halohydrocarbon such as dichloromethane or an ether
such as tetrahydrofuran or alkyl esters (i.e ethylacetate) optionally in the

15 presence of a base such as a tertiary amine e.g. diisopropyl ethyl amine or
triethylamine followed by deprotection where necessary.

When R4g or Rgp is a nitrogen protecting group, examples of suitable
groups include alkoxycarbonyl e.g. t-butoxycarbonyl, benzyloxycarbonyl,
20 arylsulphonyl e.g. phenysuiphonyl or 2-trimethyisilylethoxymethyl.

Protection and deprotection may be effected using conventional

techniques such as those described in “Protective Groups in Organic

Synthesis 2" Ed.” by T.W. Greene and P. G. M. Wuts (John Wiley and
25 Sons, 1991) and as described in the examples hereinafter.

Compounds of formula () wherein R4 is a CO(CH2)pR7 group or
protective derivatives thereof may be also prepared by reaction of the
compound of formula (I)



In a further preferred enbodi ment conpounds of fornula (1) wherein RlL and
R2 toget her &d h..nitrogen and carbon atomto which they are attached ‘
respectivelv rogﬁzé’sent a 5 to 6 unsaturated nmenbered het ePOTERN97Ir Ooup 25
may be prepared by ring closing netathesis reaction (RCM of conpounds of
formula (XV). RS R4*-1 N ~O- (R3)r NYN O (R m(XV) WO 01/25219
PCT/ ENQ 09722 25 catal ysed by a transi4f¥on netal conplex such as a

rut heni um al kyl i dene conplex (i.e benzylidene

bi s(tricydohexyl phosphi ne)di chl ororutheniun). The reaction is conveniently
carried out in an aprotic solvent such dichioronethane at 0 C. 5 Conpounds
of fornmula (XV) nmay be prepared fromthe appropriate internediate using
any of the processes described her for preparing conpounds of formula
(1). 10 Conpound of fornul %ﬁ& reige Rl ' gether with nitrogen
and carbon atomto which they} arel attache pectively represent a 5to 6
saturated nenbered heterocyclit\g R ' epared by reduction of the
corresponding 5 to 6 unsatuared* HEE: B1%rocyclic group with suitable
reduci ng agent such as catal yt} dPogeRtion in a suitable 15 sol vent
such as nethanol at roomtenp e. Wiere it is desired to isolate a
conpound of fornula (1) as. a 3Ql¥, for exanple a pharmaceutically
acceptable salt, this may b )ﬁchieved by reacting the conmpound of formula
(I') inthe formof the free base with an 20 appropriate anmount of suitable
acid and in a suitable solvent such astan al cohol (e.g. ethanol or

nmet hanol ), an ester (e.g. ethyl acetate) or an ether (e.g. diethyl ether

E\ellrg b UE {'/:5{“'3; erﬁr%nhﬁé >‘§ra1 ?()fér{aggw %gg?fl,:“gvﬁ&an( %Maéri\gﬁvgoéf%leaaéw o (M),
R7(CH2)pCO2H(IX).
The activated derivatives of the carboxylic acid (IX) may be prepared by
conventional means. Suitable activated derivatives of the carboxylic group
include the corresponding acyl halide, mixed anhydride, activated ester
10 such as thioester or the derivative formed between the carboxylic acid
group and a coupling agent such as that used in peptide chemistry, for
example carbonyl diimidazole or a diimide such as 1-(3-
dimethylaminopropyi)-3-ethylcarbodiimide.
The reaction is preferably carried out in an aprotic solvent such as an
15 amide e.g. N,N-dimethylformamide or acetonitrile.

- Compounds of formula (I} wherein R4 is CONRgRgin which Rg or Rg
have the meaning defined in formula (I) may be prepared by reaction of a
compound of formula (1) wherein R4 is a hydrogen atom with triphosgene

20 in an aprotic solvent such as dichloromethane and in the presence of an
organic base such as triethylamine followed by reaction with the amine
compound NRgRg(X).

Alternatively compounds of formula (I) wherein R4 is a CONHRg group in
25  which Rg is C4.4 alky! may be also prepared by reaction with isocyanate
of formula RgNC=0 (Xi). The reaction with the compound (XI) is
conveniently carried out in a solvent such as tetrahydrofuran or aqueous
tetrahydrofuran, a halohydrocarbon (e.g. dichloromethane) or acetonitrile



25 may be.prepared by anal ogous nethods to those used for known

conpounds.. Thus for exanple conpounds of forrmula (VII1) may be obtai ned by
reducti on ofW@O¥aHsbund of forrmula (111). 30 The reaction TEFI00X22 | ed

out using a suitable netal reducing agent such as a netal hydride, for
exanpl e a borane hydride, or a nmetal hydride conplex |like lithiumalum num
hydri de, borohydride, or an organo-netall?ﬁ conpl ex such as borane- nethyl
sul phi de, 9-borabicycl ononane (9-BBN), triethylsilane, sodium

triacet oxyborohydri de, sodi um cyanoborohydride. WO 01/25219 PCT/ EPOQ 09722
26 Alternatively boranes may be produced in situ by reacting Sodium

Bor ohydri de | n bBﬁoﬁm@san@ oéregggﬁen@_f gnbégy)rmni as atra:emwajmme_ sn'dp_ht)ri C)

or an organic %d sych a@g{@r m!(p! $§| trifluoroacetic, acetic acid,

net hansuphoni ¢ RETIUHE W et 2Cteptabl e salts may al so be
prepared fromother salts, including other pharmaceutically acceptable
conpounds of f ol aufingt ertditer \compainds_ 6P JURfuleC 1) whgrelnRa, 1 The
sol vent ol 2cul (GHp)ARsr PE(R4 IS 28&&&@&?&7 P Bﬁ"g?hlnh%‘ﬁphﬁ)ri ate
sol vent dt of gi ve,ﬁdyﬁl i rdgfpaa?difo_gntaal(mmreare_ pibtective deduatives keaeuf!witharfof a
conpound of gengra A i [ i : réadtiinn or
exanpl e by resoﬁlﬁ P&Y@&éﬁ%&?ﬁégﬂﬁﬁgﬁgﬂi ;{iprc;%zx?% ?V;Piél'nasj
conpound of f orcompoOYNgs Ai Ughnle I h

enant i omers of dmpﬁmgﬁml{ﬁ (Xny RF(CHE)GX dnX(CHoICB{CHa)pRy (XtNo@en at om
may be prepare reaction. o aTel IR ;

presence o&?a swgiggjlﬁa!\eae’mgﬂﬁg’?%g#@%%%(ag@cehaéag I'irilgp dsag%%gmgg ar(t:é(;{‘ire'bonyl

di i m dazol e) sepanesyl agatosyl geipl ti ng di ast ereol soneric carbamates by
conventional neans e.g. chromatography or by fractional crystallisation.

g0l ated by renBuaNTrsFisRRg cImeD: PaT e oMYE O ERREE ¢ cc
base or salts t({GHgmR7 wherein g and R7 have the meanings defined in formula (1) or
15 are protective derivatives thereof may be also prepared by reaction of
compounds of formula (I) wherein R4 is a hydrogen group with a
compound of formula (XIV) R7(CH2)gCHO (XIV), in which q is zero or an
integer from 1 to 3 and Ry has the meanings defined in formula (I) or are
protective derivatives thereof, in the presence of suitable metal reducing
20 agent such as NaCNBH3

In a further preferred embodiment compounds of formula (I) wherein R4
and R together with nitrogen and carbon atom to which they are attached
respectively represent a 5 to 6 unsaturated membered heterocyclic group

25 may be prepared by ring closing metathesis reaction (RCM) of compounds
of formula (XV).

&

(R)m

R5 | |
R4\N/7<l r!l) (Ra)n
™~
O
(XV)



Suitabl e chiral alcohol for use in the process include (R)-sec-phenylethyl
al cohol, etc. Alternatively, enantioners of a conpound of general formula
(1) may bavoSU283¥nt hesi sed fromthe appropriate optical | ¥€ 722

i nternmedi ates using any of the general processes described herein. Thus
for exanple the required enantioner be prepared by the corresponding
enantioneric amne of formula (I11) us%ﬁg any of the processes described
above for preparing conpounds of fornmula (1) from35 the amne (111). The
enanti omer of amine (111) may be prepared fromthe WO 01/ 25219

PCT/ EPOO/ 09722 27 racemi c amne (lI11) using conventional procedures such

E?+)S§1|a L dfe Flrrcfégm afsed By 8 transitiohambil @Bhipled Suchaas ia ruthenitns diklidene f .
orbba! nent opownﬁex?heéﬁ#ﬂﬁeﬁﬁ8l§f&&>2$%%ﬁ§%§ﬁﬁhﬁ4ﬂ‘i¢&§n’%ﬂgﬁ?f Poy Raat
N NH tsf O The reaction|ia) comseniantlyr carried douty iniyamaaprotic rasivept reuehl uti on of
amne(lll) V"dfcﬂlo?orﬁﬁfh%ﬂgla‘fo oct)-10 - 10 optically active acid such as

L(+) mandel i ¢ aci d canphorsul fonic acid in the presence of aromatic
al dehyde¥such as 3,5 dichiorosalicylaidhyde, salicylaldhyde,
benzal dehydeCompounds 6fc foraule {3V . may pbe tprepared froet dheecdpprbpaddede for use

convant ent | yRaTaciasS iing Al oF h fSchesBl dRebAET heloR B pipdilo 2,

ethyl act et acompounds efifgandledle rangi ng bet ween 20-60C.  The |nvent|on i's
further illustrated by. the followi ng Internediates and 20 Exanpl es which

are not g4nt e&o?n%o%rsrd At oA d)Wnétkin' RS drid'RY to§8ther with nitrogen and
carbon atom to which they are attached respectively represent a 5 to 6
saturated membered heterocyclic group may be prepared by reduction of
the corresponding 5 to 6 unsatuared membered heterocyclic group with
suitable reducing agent such as catalytic hydrogenation in a suitable
15 solvent such as methanol at room temperature. :

Where it is desired to isolate a compound of formula () as a salt, for
example a pharmaceutically acceptable salt, this may be achieved by
reacting the compound of formula (I} in the form of the free base with an

20 appropriate amount of suitable acid and in a suitable solvent such as an
alcohol (e.g. ethanol or methanol), an ester (e.g. ethyl acetate) or an ether
(e.g. diethyl ether tertbutyimethyl ether or tetrahydrofuran).

Compounds of formula (V), (VI), (VI), (VIII), (1X), (X) .(XI1), (XHI) or (XIV})
25 may be prepared by analogous methods to those used for known

compounds. .

Thus for example compounds of formula (VIIl) may be obtained by
reduction of a compound of formula (ll1). _

30 The reaction may be carried out using a suitable metal reducing agent
such as a metal hydride, for example a borane hydride, or a metal hydride
complex like lithium aluminum hydride, borohydride, or an organo-metallic
complex such as borane- methyl sulphide, 9-borabicyclononane (S-BBN),
triethylsitane, sodium triacetoxyborohydride, sodium cyanoborohydride.



In the Internmedi ates and Exanpl es unl ess otherwi se stated: Ml ting points
(mp ) were determned on a Gall enkanp m p. apparatus 25 and are

uncor r ect ed Wap12enperat ures refers to C. Infrared spectr RCHEPEOITRea5ur ed
on a FT-IR instrument. Proton Magnetic Resonance (1H NWR) spectra were
recorded at 400 MHz, chemical shifts are reported in ppm downfield (d)
from Me4Si, used as internal standard, ardP are assi gned as singlets (s),
doubl ets (d), doublets of doublets (dd) triplets (t), quartets (q) WO

01/ 25219 PCTI EPOQ 09722 28 or multiplets (n). Colum chronmat hography was
carried out over silica gel (Merck AG Darnstaadt, Germany). The foll ow ng

abbrevi ations apRerafively | Boran¥s : magCbé prod 'uqu iac sitat by @dcting ySoditakane,

DCM = dichioro tha | m de,
5 DLPEA=N, N- di | W%ﬁé?%%%&%%ﬁ&'n R hano a"'%%u—@ ﬁ‘?ﬁlﬁ’ %&ﬁne
TFA = trifl uoroaneorganaanat;ldTBEcl't ast formjcir agidy dr drflugroacetig, - ageti ‘i

| ayer chromat og Bgémblaefa plates, and dried refers to a sol ut | on

dri ed over anhydrous sodium sul phate; r.t. (RT) refers to room

t enper at ure? 10 Enantiomer A or enantioner B refer to a si ngl e enanti oner
whose absol ut ePRamhacsbticallysacoeptable salts mayraisa be ipreparedifiarn otheysalfer A

refers to a mxpundl o Bl UBebtabhe Talts VB hE Lompalat oEd

above. Diastere ers - to a @é re of conpounds having yn 15
confi gurati on, aformuia ﬂ)ak!ﬁ@@ﬁ‘?@veﬂt'ﬁf‘%'rrﬂ% Pg$-e 1 2-Methyl -4 fl uoroboronic
acid To magne5| umturnings (0.5 g), heated at 90C, a solution of comerci al

Feact ton miQt ur haonbhREa of foigluia ). ay fepdly be"BBIaRR R addceibtith Mith The,
diluted with f usolhemt mblecyles bnqwgaupsgﬁ%gp@rqrequmr%hqﬂ gé;%n ﬁgpmﬁ'ﬁ The

| atter sol uti onsaogntttbldwthydaﬁ@apmdﬁg $olvateswer e si mul t aneously added to
stirred Et20 (15 nl), nmaintaining the tenperature -below -60C. 25 The

reaction mxture.was allowed to warmto r.t., then the sti rr%wﬂ V\ﬁls
continued for 1Wiere. speaific enantiemen9f & sampoynd ofgeperat formuia; (} i o

15 required, this may be obtained for example by resolution of a
corresponding enantiomeric mixture of a compound of formula (1) using
conventional methods. ' :

Thus specific enantiomers of the compounds of formula (1) in which R4 is
a hydrogen atom may be prepared by reaction of a suitable chiral alcohol,

20 in the presence of a source of a carbonyl group (such as triphosgene or
carbonyl diimidazole) separating the resulting diastereoisomeric
carbamates by conventional means e.g. chromatography or by fractional
crystallisation. The required enantiomer of a compound of general formula
(1) may be isolated by removal of carbamate and conversion into the

25 required free base or salts thereof.

Suitable chiral alcohol for use in the process include (R)-sec-phenylethyi
alcohol, etc.

Alternatively, enantiomers of a compound of general formula (I) may be
30 synthesised from the appropriate optically active intermediates using any

of the general processes described herein.

Thus for example the required enantiomer may be prepared by the

corresponding enantiomeric amine of formula (lil) using any of the

processes described above for preparing compounds of formula (1) from
35 the amine (lll). The enantiomer of amine (lli) may be prepared from the



was stirred overnight. AcCEt was added and the sol ution was washed.with  IN
HCI and brine. The organi c phase was next dried and concentrated to give
the crude WPOHE¥M9 whi ch was triturated in Et20 / petrol euiCTERMIT2 30 )
to obtain the title conpound as a triner (1.44 g, white powder). NVR ( DVBO
6 (ppm 7.87 (m 3H), 6.99-6.93 (m 6H£ 2.6 (s, 9H) Internediate 2

2- (4-Fluoro 2-nethyl -phenyl) - pyrazi ne. V\D 01/ 25219 PCT/EM 09722 29 A

m xture of internmediate 1 (1.34 g), 2-chloropyrazine (1 nmL) and.bis[1, 2-

bi s(di phenyl phosphi no) et hane] - pal I adi un{0) (0.21 g) in toluene/ 1M sol.
Na2CO3 / Et OH95% 20 mJ20mJl0nmiwas heated at reflux for 2 hr. The solution
was poured i pacendie@rine(iil)wsinigeconvehtioral iprecedlines sucgiuas salt foimationvas next

{1 nch chr ona i 5tatie bptodhl seuhe ekl SSh Y Cbnadfe & oFRESEUAL |1 67 BV )
as a white pdddeamphorsulfgiceesid NVR (DVSO) 8 (ppm) 8.81 (d, 1H), 8.72 (m
11-1), 8.63 (d, 11-1), 7.52 (m 101 H), 7.22 (m1 H, 7.17 (m 1 H), 2.35

(s, 3H). _Internediate 3, 2434s0pr - ph .) - ' i on of
commer ci 8 BT'F o8B I reﬂe?@é?@"%&f@ﬁhﬁ!@%*’%’l% gﬁéﬁﬁ" g@%@% qf m xture
of toluene/ kMina@laB/ EtOH (122 nlL), at r.t.,2- chloropyrazine (599 AL)
and t he bis[1, 2-bi s(di phenyl phosphi no) et hag®] - pal | adi un{0) catal yst (110
ng) were added. The reaction m xt Rgs. wa heated at 80C for 3 hr. It was

t hen cool ed down and partitioned betWeeh | AcOEt / sat.aq. NaC . The phases
wer e separated and the organic Iayerzoﬁ)vlm dried. The solids were filtered
and the solvent evaporated. The crode i | was purified by flash

chromat ography (CH AcOEt 7:3) obtaininghe title conpound as a clear oil
(468 mg). NVR (CDCI3): 8 (ppm) 9.02 (¢ H, 863 (m 1 H, 849 (d, 1 H),
7.89 (m 1 H, 7.80 (m 1 H, 7.44 (¥ H, 7.35 (d, 1 H, 3.02 (m 1 H),
1.31 (d, 6H). 25 Internediate 4 (R)m

(illa)
may be prepared by dynamic kinetic resolution of amine(lll} with a suitable
10 optically active acid such as L(+)mandelic acid or (1S}(+)-10 -
camphorsulfonic acid in the presence of aromatic aldehyde such as 3,5
dichlorosalicylaldhyde, salicylaldhyde, benzaldehyde-p-nitro
benzaldehyde. _
_ A particular preferred aldehyde for use in this reaction is - 3,5
16 dichlorosalicylaldhyde.
The reaction is conveniently carried out in an aprotic solvent such as
tetrahydrofuran, ethyl actetate at a temperature ranging between 20-60°C.

The invention is further illustrated by the following Intermediates and
20 Examples which are not intended as a limitation of the invention.

In the Intermediates and Examples unless otherwise stated;

Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus
25 and are uncorrected. All temperatures refers to °C. Infrared spectra were
measured on a FT-IR instrument. Proton Magnetic Resonance (TH-NMR)
spectra were recorded at 400 MHz, chemical shifts are reported in ppm
downfield (d) from Me4Si, used as internal standard, and are assigned as
singlets (s), doublets (d), doublets of doublets (dd), triplets (t), quartets (q)



2- (24sopropyl - phenyl ) -pvrazine 1) To a suspension of magnesi um turni ngs
(134 ng) in anh. THE (2.5 nL), at rt., under N2, a small crystal of 12 was
added, fol | J¥@8VER19109% of 30 a sol ution of commerci al PCT/EP06/09722

1- brono- 2-i sopropyl -benzene (1.0 g) in anh. THE (2.6 nL). The suspension
was heated gently (heat gun) until the brown col our disappeared. The

remai ni ng brom de was added drop-w se, n&® nt ai ni ng the reaction mxture
warm (50-60C) with an oil bath. After the addition was conplete (15 mn)

t he suspension was stirred at 60C until WO 01/25219 PCT/ EPO0O/ 09722 30 the
magnesi um turni ngs had al nost conpletely reacted (2.hr). The new brown

sol ution was US@ldeItgét)e (mmoleﬁﬁlﬁbhré’maﬁib phy was oarrietl dutover silica gel

2-chl oropyrazin

[1, 2-bi s(di phen Eﬁﬁé'?yérgﬁhﬁ%ﬁw ?xi%&ﬁ’[?s used ¢ e
Gignard sol utiion texte AtREksSi \ﬂ medrﬁbiv\Fsecy xanewnDEM us on was
stirred at r.t. dlﬁﬂbrﬁeﬂi‘aﬂe Ewﬁtdlé f btherf mMIS 4NN N*—Blrﬁé’eﬁ yifidriiigeur ed in

sat.aq. Na re separ ou yer_ was
extract ed %th% N‘Hl‘ﬁ!’p (@B gﬁffc exﬂ% ? SE:é ri &. The
solids were filfrietrndarning, TRA =strlﬂuerdaoeﬂa|aondafrbm= mréﬂydmfutaden refetst ai ned
was purified byt ﬁﬁla |hé d?&n 6‘ itle
R Jopar e
I nt er nedi at e 5 te?n petatoreélor o- 3- net hyl - phenyl) -pyrazine 1) To a suspen5| on
of magnesi T 64 qﬂﬂfs‘r N2, a
small crys @%érlg‘dgggén%ﬂﬁpﬁ?\l\?eg E,ﬁeﬁg% of ?hgle f‘af'tllé)mnerof cor?marm al
4- brono- 1 f1 uor @mwemmgehﬂ@ﬁwwsm%yharﬁcmsadh THE (2.7 nL). The

suspensi on was prstreoissmet yA( Fefais donh Uhikiure t BE cdmpounhdeolhaving anti

di sappeared. The remaltnl n % wgs added drop-w se, nmaintaining the
reaction m xtur n oil bath. After the addition was
conplete (15 mlai;astelneoismpensu efegados @i mixturet obo@mpaunds thayinga@yBsi um
turnings hagl al donfiqufdiohtsddfinetemeled (2 hr). The new 25 brown sol ution
was used in the next step.

intermediate 1

2-Methyl-4-fluoroboronic acid

To magnesium turnings (0.5 g), heated at 90°C, a solution of commercial
20 2-bromo-5-fluorotoluene (2 mL) in THF (3 mL) was added drop-wise. The

reaction mixture was heated at 90-95°C for 1% hr, and then the mixture

was diluted with further THF (10 mL) and transferred in a dropping funnel.

The latter solution and trimethylborate (2.1 mL) were simultaneously

added to stirred Et20 (15 mL), maintaining the temperature -below -60°C.
25 The reaction mixture was allowed to warm to r.t., then the stirring was

continued for 1 % hr. Water (6 mL) was added and the reaction mixture

was stirred overnight. ACOEt was added and the solution was washed with

1N HCI and brine. The organic phase was next dried and concentrated to

give the crude product which was triturated in Et;O /petroleum (256 mL/ 75
30 mL) to obtain the title compound as a trimer (1.44 g, white powder).

NMR (DMSO) & (ppm) 7.87 (m, 3H), 6.99-6.93 (m, 6H), 2.6 (s, 9H)

Intermediate 2
2-(4-Fluoro-2-methyl-phenyl)-pyrazine.




2) To a solution of the 2-chloropyrazine (472 .tL) in anh. THE (5.3 nlL),. at
0C, under N2, [1, 2-bis(di phenyl phosphi no) et hane] di chl or oni ckel § I I}a (100ny)
and the GWQAH?S1%0| uti on were successively added dropwi B€T 81 own
solution was stirred at r.t. for 30 mn, then at reflux for 3 hr. It 30 was
then poured in sat.aq. NaCl/DCM and the phases were separated. The aqueous
| ayer was extracted with DCM (2x) and £9%e conbi ned organi c extracts were
dried. The solids were filtered and the solvent evaporated. The. crude oil
obtai ned was purified by flash chromatography (CH AcCet 7:3) to give the
title conpound as a yellow oil (571 ng). WD 01/25219 PCT/KM 09722 31 NMR

(H) CDC%323 é) ? (m&bm&e;iﬂ intdrmédibde, 1 $1.89 g)n2-chiorpyrazire (1 thL)land bisf1,37 (m 1
2- ( 2.4Di f| TOP%‘ ] %?M?giﬁ%@b%iﬁ‘#gaéﬁ%@;@ng %eiépﬁwaéﬁnezs%%ot"ur ni ngs
(139 ng) in NapCOREEQHI5% 20)mLA0mL/10mLyas beated atreflwafor Zhg dheg of 12
\faz added, 4f gd-"]@‘fwwb pbAFédointo a%@@Eurahanwaéhea_ormr biiné. The gl_rganic _
-prono-/Z, 4- uor o- ne en . - L puUSpensi on
wne heai&a’” yBhase WaR nat AT e rientcAtol 1 give e (a8 dibduct Which.*PS1°
remai ni ng br wasgurified by ddsil ciramatogiapby (Chi¥AcQE! 86:19) torebtaintbeitilie ni xt ure
war m (50- 60Cho Bﬂn&g_gw adatwhitedvidert he  addition was conplete (15 min)
[ ti

t he suspensi Om. _ ed at 60C until the magnesium turnings had al nost
conpl etely r BuRFBE-G68Chr). The new brown sol ution was used in the next

step. 15 2) RMR (DNMSO) (ppei) 8.8¢ (d; 4H),8.62(madi)e8.636@, HH)i A.52rlm, THE (5.2
m), at !\%gct ﬁgﬂg#%hlﬁryhg#rfo{rﬁ(mv\)gbgy%meph| no) et hane] di chl oroni ckel (11)

(50ny) of utYon re successively added drop-w se. The
brown solution was stirred at r.t. for 30 mn, then at reflux for 3 hr. It
was then pojitesméediate8. ag- NaCl/ DCM and t he phases were separated. The 20
aqueous | aye o Chei\ ' Pam/' (2x) and the conbi ned organic
extracts wer

: . > veTe filtered and the sol yent,evaporated.
The crude oi 'Iro@oﬁt?iﬂfm'tic’ﬁ/mmﬂ?@fql#ll%GOBSPW}‘E%'?FeEﬁr 'Séf%é)m @hiP Acoet  7: 3)
to givetshe pi{ empauireowhdtohfene/ yeM Nazl03/d EROF5 (182 . mill)R CEECIB) : 8 (ppm)
9.01 (dd, I Hhiorbyfide’sogt i) ary §fe bibi1,2-tid(dipheSiphéshhino)ethane]- |
palladium(0) catalyst (110 mg) were added. The reaction mixture was
heated at 80°C for 3 hr. It was then cooled down and partitioned between
AcOFt / sat.aq. NaCl. The phases were separated and the organic layer
20 was dried. The solids were filtered and the solvent evaporated. The crude
oil was purified by flash chromatography (CH/AcOE 7:3) obtaining the title
compound as a clear oil (468 mg).
NMR (CDCI3): § (ppm) 9.02 (d, 1H), 8.63 (m, 1H), 8.49 (d, 1H), 7.89 (m,
1H), 7.80 (m, 1H), 7.44 (t, 1H), 7.35 (d, 1H), 3.02 (m, 1H), 1.31 (d, 6H).
25
Intermediate 4
2-{2-Isopropyl-phenyl)-pyrazine
1) To a suspension of magnesium turnings (134 mg) in anh. THF (2.5
mL), at r.t., under Np, a small crystal of I2 was added, followed by 10% of
30 a solution of commercial 1-bromo-2-isopropyl-benzene (1.0 g) in anh. THF
(2.6 mL). The suspension was heated gently (heat gun) until the brown
colour disappeared. The remaining bromide was added drop-wise,
maintaining the reaction mixture warm (50-60°C) with an oil bath. After the
addition was complete (15 min) the suspension was stirred at 60°C until



25 1 H, 7.47 (td, 1 H, 7.29 (td, 1 H). Internediate 7

2- (4- Fl uor o2- net hyl - phenyl ) - pi perazi ne hydrochl oride A two neck round

bott om f | askwoas/2s29i pped with a water condenser and 30 a RCTER0AY22 unnel
and was flushed with N2. My turnings (1.45 g) were introduced in the flask
and. were suspended in anh. THE (5 nL). A small crystal of 12 was added in
order to activate the My. The dropping fudfel was filled with a sol ution
of the commercial 2-brono-5-fluorotoiuene (10 g) in anh. THE (30 nL). The
solution of the brom de was added drop-wise to 35 the My turnings and the
solution warned up to approximately 70C. The WD 01/25219 PCT/ EPO0/ 09722 32

solution was kelﬁ!ﬁe@ﬁagriééturﬁ wmﬁfg%thudﬂalﬁiﬁsﬂcoﬁ?mbwt@afététﬁ(mm Tmeenéw the

t ' . nwhi | e -chl oro was di ssol ved i n anh.
"\I{EIE ?ggl nmg_s) aﬁ’ﬁo‘{’ sglhﬂ W&sﬂﬁgﬁén g?}ﬁ(s et han)e] di chl oroni ckel (11) (510
ng) was 5 adde&)TMsOluhosoﬁﬂmzm ropyrazioe (44& pLpin ahh.giEkr (S damlhdded
dropw se, at 0C0°é”‘ﬂ|ﬁ8en‘\'ﬁ12| f;fltzea.s . siq]bh gt l:ﬁlb?om& UK q3681 on
m xture heat ed he TH te resi due
R L R a%&ew%ﬁa%@caﬁ%veix@ﬂﬁ@ﬁe%omﬁ OB O
The organi c ext ibrows soltion dvaseshrredut rsto ForcBO min, ethén lat eefluk fon@ hihdt was

(O Accet 35 15}, poiRd TR iREsd Nalf? ”#“F'aﬁ‘“q“em%a%@%’%ﬁ%ﬁ BELTRSY
to elimnate th@que@tk%layeéme%(w CM: (2x)uand the eombined Qsganic -
pyrazine (6.0 glexitaéts Wdraidied. Emeasdﬁﬁbﬁverémltemﬁﬁhd ‘the solvent evaporated.

w1y and 530 rormensdn o ek i Buiibd bitedt Bifniiotany’ CHAsdEt =0 1
presence of 20;VoTF&)(Oualmhath@ﬁ&@m&_ﬁ@aawlcwﬂﬂ@z&m)yst was filt elr ﬁd
O AT A PRI O TR S T
powder. 20 mp %:( ?Iﬂ!\@)? Eé?'f)ppr’r) 9.72 (broad, 2H), 7.90 (d, 1H),
7.21-7.17 (m 2H), 4.85 (m 1 H, 3.57-3.2 (m 6H), 2.40 (s, 3H).
15  Intermediate 5
2-{4-Fluoro-3-methyi-phenyl)-pyrazine
1) To a suspension of magnesium turmnings (167 mg) in anh. THF (2.6
mL), at r.t., under N2, a small crystal of I> was added, followed by 10% of
a solution of commercial 4-bromo-1-fluoro-2-methyl-benzene (1.0 g) in
20 anh. THF (2.7 mL). The suspension was heated gently (heat gun) until the
brown colour disappeared. The remaining bromide was added drop-wise,
maintaining the reaction mixture warm (50-60°C) with an oil bath. After the
addition was complete (15 min) the suspension was stirred at 60°C until
the magnesium turnings had almost completely reacted (2 hr). The new
25 brown solution was used in the next step.
2) To a solution of the 2-chloropyrazine (472 pL) in anh. THF (5.3 mL), at
0°C, under Nj, [1,2-bis(diphenylphosphino)ethane]dichloronickel(ll)
(100mg) and the Grignard solution were successively added dropwise.
The brown solution was stirred at r.t. for 30 min, then at reflux for 3 hr. it
30 was then poured in sat.aq. NaCl/DCM and the phases were separated.
The aqueous layer was extracted with DCM (2x) and the combined
organic extracts were dried. The solids were filtered and the solvent
evaporated. The.crude oil obtained was purified by flash chromatography
(CH/ACOELt 7:3) to give the title compound as a yellow oil (571mg).




I nternedi ate 8 25 3-(4-Fl uoro-2-nethyl -phenyl)-ol aerazi ne-1-carboxylic acid
benzvl ester To a solution of internmediate 7 (0.25 g) and TEA (0.5 m-) in
DCM (15 i WOO12548| uti on of benzyl chl onformate (0.15 m - )PGTAEROOMLTR20 i)

was added drop-wi se, at 0OC. The reaction mxture was stirred at 0OC for

2hr, then 30 washed with brine. The or%ani c phase was dried and
concentrated to give the crude product$® which was purified by flash col um
chromat ography (CH AcOEt 25:75) to obtain the title conpound (0.21 g) as a
colourless oil. NWR (CDCI3, 40C) 6 (ppm 7.52 (m 11-1), 7.4-7.3 (m 5H),
6.9-6.8 (m 2H), 5.16 (dd, 2H), 4.12 (m 2H), 3.86 (m 1 H), 3.3-2.7 (m
4H), 2.33,  (INMR (CDCH):-5 {{¥pnt)18.98 14 911),; B.6IP(M, AP} 224933, 1H)R8T¢M, at e O

343- 1 soar oaviﬂhgrgﬁl ;{olil_ﬁgfa%iégqhéifgy?%%)i c acid benzvl ester To a
i i te’3 | ThYanh.” 5

sol uti on of int’erie EtOH (47 nL), at r.t.,
"under N2, conc. HCl (492 L) and Pd(OH) 2/ C 20% (86 ng, 20% w) were added.

The bl ack su9dptormicdiates® pl aced in a PARR apparatus and the hydrogenation
was done5at r; é !EEEE Z @&@!ﬂ E%.Ior 18 hr. The catalyst was then
filtered“on - ~ e rinsed with MeOH. The filtrate was

evapor at ed t d)dFy @esuspensiongofeagoesium2tugrings (H39 mg)- ihanly.l THEX(2H per azi ne

hydr ochl or i d 8 i'asﬁﬁ iafl of i wabsbibd Hfollbwed By 108of under N2,
then TEA (1. 33”’3 _’ﬁg‘%ﬁ“ e g‘!g or IR if6&04 Lé?? V\Brf ac&g . The
sol ution was &8Pl Qi aly1-ppormp-2, D0-DRAZENSAF209) Ihapbnv /
sat.aq. NaC THP §2.6aml).K7E® 3uspensiore wasabeatedegentlye(hmahigud) untihtheaqueous
| ayer ex | apﬁ% X hige dvas ol act s were
dri ed. W??e syrﬁgﬁs%wghﬁ er'%é’, Zﬂ%qt&ﬂgmﬁ@ma?%aﬁgﬁﬁg%ﬁébrude oi |
was purified nwn#avmﬂmeaﬁmrb@warwf’n ) vithygn p bgth, Afterthe ¢ | e
conpound as additiohovacompiete (1 min)\Re(stispefgionSvapstired aB807C Ltil m 8H)
5.08 (m 2H) : . -2.65 (bm
.98 (M 281 thelnfrighidm hithings hafPalifilt cbmidletely rackelz i) o e
brown solution was used in the next step.
15 2) To a solution of the 2-chioropyrazine (463 pl) in anh. THF (5.2 mL), at
0°C. under N9, [1,2-bis(diphenylphosphino)ethane]dichloronickel(ll)
(50mg) and the Grignard solution were successively added drop-wise. The
brown solution was stirred at r.t. for 30 min, then at reflux for 3 hr. It was
then poured in sat.aq. NaCI/DCM and the phases were separated. The
20 aqueous layer was extracted with DCM (2x) and the combined organic
extracts were dried. The solids were filtered and the solvent evaporated.
The crude oil obtained was purified by flash chromatography (CH/AcOEt
7:3) to give the title compound as a yellow solid (175 mg).
NMR (CDCI3): & {ppm) 9.01 (dd, 1H), 8.78 (dd, 1H), 8.66 (d, 1H), 7.99 (td,
25 1H), 7.47 (td, 1H), 7.29 (td, 1H).

intermediate 7

2-{4-Fluoro-2-methyl-phenyl)-piperazine hydrochloride

A two neck round bottom flask was equipped with a water condenser and
30 a dropping funnel and was flushed with N2. Mg tumings (1.45 g) were

introduced in the flask and were suspended in anh. THF (5 mL). A small

crystal of |2 was added in order to activate the Mg. The dropping funnel

was filled with a solution of the commercial 2-bromo-5-fluorotoluene (10 g)

in anh. THF (30 mL). The solution of the bromide was added drop-wise to
35 the Mg turnings and the solution warmed up to approximately 70°C. The



342-i sopropyl - phenyl | - pi perazi ne-1-carboxylic acid benzyl ester. To a

soI ution Of(‘j' gggf’dl ate 4 (315ng) in anh. EtCOH (40 n), atpdyEpoeneresrder
conc. E) L) and Pd(OH) 2/ C 20% (63 ng, 20% wt) were 25 added. The

bI ack suspensi on was placed in a PARR apparatus and the hydrogenation was
done at r.t. under 7 atmof H2 for 18 hr.qJhe catalyst was then filtered
on Celite and the Celite cake rinsed with OH The filtrate was
evaporated to dryness. The grey solid 2-(2-1sopropyl-phenyl)- piperazine
hydrochl ori de (411 ng) was dissolved in anh. DCM (16 nL), at 30 OC, under
N2, then TEA (886 L) and benzyl chloroformate (272 L @/e added. JI '
sol ution was stWﬂf&I‘ wes dept tYhettemneraﬁweﬂag ‘iqmeffo aPPeaaneeRf thes ¢ aq.

NaCl | sat. aq. the phases were separated. The aqueous |ayer was
t ted with d. Th
sol i ds vere fil aﬁ% f@ﬂs"o@&rﬂ%ﬂ%@“ﬁg %Qﬁsﬁ%ﬁ%@fsﬁ@?r bi 09722

34 The crude oiandvdd,bis{diphenyiphosphisp)athaneldichigreniekel(ldH{5400ma)s was
obt ai ni ng tﬁ‘e téddéii QGsp%?rs%nWﬁb'%t@h' of(G né\‘ﬂ)waé\lyﬂ’dém;)?ﬁnse8 (ppﬁ)

7.52 (d, | 26 |
H) 5( 14 (d | ?#)0"% N, mlﬁ’ the ?fs‘gf‘%!‘t”ﬁlﬁ%qlﬁp' &, %@é(’ﬁ?dlg}‘rﬂ"""}’é 5.99
(M1 H, 2.91 (was hedled Ztdreflud for2 Br)The THR dyass eyapomatest, ribei resisluel

344- Fl uor 0-3- e {yba RSB 4. NGRS 1HE aknuieBUS Bhike WeCbdlraefir with DoMer 10

To a sol ution er medi a

under N2, conc. (3% Themmganic ﬁ@egoaﬁ §8F$ﬁj we&go}al(%%%d \ﬁ@pa{h dded
The bl ack gyispegsvent evapordted.cThe cnidePeiRwasppuarifieduby dlash taheomatpgraphynat i on

T terea on ool (GHAGRIE!BEHY, Bhd ot Hirobin ¥ smiCcORird UF Florish e W“‘r ate

Wﬁ.S e?/aporat ed E’Gl\@rtS’rﬁélanalfﬂ!HBeg*%‘? egidue (8.Q )62 %ﬂ@‘g‘ h'Phe“

-Di DCM (15
R i ¢
wer e added. Th¢ é‘}) or%- @5 P @B ( g% wa‘s"Q? > pour ed

" in DOM/ st . agnlhgod 37%aHdCh{p. thi)yaartwdmsnpmsagm %@ép'&r@@ed. The
aqueous | ayer vreséndd o207 PA(OM)BIC3A0Imy) a8 8atalyst. The catalyst was filtered
: off and the solvent was evaporated. The crude residue was triturated in
MeOH/AcOEt (5 mL/15 mL) to obtain the titte compound (0.08 g) as a
white powder.
20 m.p. >220 °C
NMR (DMSO) & (ppm) 9.72 (broad, 2H), 7.90 (d, 1H), 7.21-7.17 (m, 2H),
4.85 (m, 1H), 3.57-3.2 (m, 6H), 2.40 (s, 3H).

Intermediate 8
25 3-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid _benzyl
ester
To a solution of intermediate 7 (0.25 g) and TEA (0.5 mL) in DCM (15 mL)
a solution of benzylchloroformate (0.15 mL) in DCM (10 mL) was added
drop-wise, at 0°C. The reaction mixture was stirred at 0°C for 2hr, then
30 washed with brine. The organic phase was dried and concentrated to give
the crude product, which was purified by flash column chromatography
(CH/AcOEt 25:75) to obtain the title compound (0.21 g) as a colourless oil.
NMR (CDCl3, 40°C) & {ppm) 7.52 (m, 1H), 7.4-7.3 (m, 5H), 6.9-6.8 (m,
2H), 5.16 (dd, 2H), 4.12 (m, 2H), 3.86 (m, 1H), 3.3-2.7 (m, 4H), 2.33, (bs,
35 3H).



conbi ned organic extracts were dried. The solids were filtered and.the

sol vent evaporated. The crude oil was purified by flash chromatography
(CH AcCEt WOM288Paining the title conmpound as a yel | ow AGTEPIIO97R) . NVR
(eoa3): S (ppm,7.3-7.4 (m "5H), 7.23 (m | H, 7.17 (m 1 H), 6.96 (t,
25 1H), 5.17 (m 2H), 4.15 (m 2H), 3.67Z (m 11-1), 2.7-3.2 (m 4H), 2.27
(s, 3H). Internediate 12 . 342.4-D fl Lﬁ§ro-phenyl ) - pi perazi ne-1-carboxylic
acid benzyl ester 30 To a solution of internediate 6 (175 ng) in anh. EtOH ~
(30 mL), at r.t., under N2, conc. HCl (228 L, 2.5 eq) and Pd(OH) 2/ C 20%
(20 mg, 10% wt) were added. The bl ack suspension was placed in a PARR
apparatus and the hydrogenation was done at r.t. under 7 atmof H2 for 18 -

hr. The catg_Men filtered on Celite and the Celite cake rinsed

with MeOH 3 te was evaporated to dryness. The greenish solid
2- (2, 4- D f | uc=2=t500 nenyi : A dlleat: o fe U
Rédr?ﬁhl orTiEg\ero( 24solutibn me?h%tyai(ﬂgms ) -in M. EtOHL(4TmL)2kt PE, Tﬁnder-

: en c e
sol uti onwas @.QFP‘%‘@‘WJ@R@@ #Eﬁmﬂ(@ﬁ&%@%ﬁ?ﬁ%qgg@gfe sat . ag.
NaCd / sat.adqddedCThe hlack susppnhsion wasplaced i gaPARRIapparatus@rdthe | ayer was
ol 1 ds wer e ?‘?F‘ag“t e a8 donsat (OIRMETT SURTTISE (1,10 AR ThoGadat od. The
purified by Mass eBr-filsred 98- Gelte ar(ﬂ?:h%?@ﬁ@ €3k ﬁmﬁwﬁf‘ﬁ@epﬁt The | e
comaound as 4iltsaté was evdpofaléd g dryrdss. Taegrey solid 2+{3-d$opropy-phenytiH) ,

7.3-7. 44pM 3 e{gﬁ d iy %hi&ﬁbi{'% z%'é-dﬁ@sdiv%d iRlanh. HOM (2413l 4. 03
T oA, s ) M s (¢ o
et h%l)-s pgﬁgy Were ‘aﬂdec_hz'l‘huﬁedluﬁm'r\basylirred at0'C fog224Ihrelt was thén aoatddcj)lt L?inogf o
}[ :1![ gr megi at efrED?%(l (Tg aé?baﬁWE% %ﬁtggpﬁ%ﬁgﬁd a?%%‘%e? se?tg r%%& The

oWHY .

THPcagHROUS |aYRE Wa% ) apdcthe ppmbiedy 07 ni)

reacti on m xt
and (3, 35bi sorganid extractst wgte kdeiedy Thensolids| ware Hfilterddly dnd cthieosolslent( 53 ny)

were added. Epgndrafed | Phe "orldd %il'aFast pirifild My flash chromatography
(CH/ACOEL 6:4) to give the title compound as a yellow oil (192mg).
NMR (CDCI3): 8 (ppm) 7.34-7.12 (m, 8H), 5.08 {m, 2H), 3.89 (bd, 1H),
3.85 (bm, 1H), 3.55 (bd, 1H), 3.0-2.65 (bm, 6H), 1.17 (d, 6H).

20
Intermediate 10
3-{2-Isopropyl-phenyl)-piperazine-1-carboxylic acid benzyl ester.
To a solution of intermediate 4 (315mg) in anh. EtOH (40 mL), at r.t.,
under N2, conc. HCI (529 pL) and Pd(OH)2/C 20% (63 mg, 20% wt) were
25 added. The black suspension was placed in a PARR apparatus and the
hydrogenation was done at r.t. under 7 atm of Ha for 18 hr. The catalyst
was then filtered on Celite and the Celite cake rinsed with MeOH. The
filtrate was evaporated to dryness. The grey solid 2-(2-isopropyl-phenyl)-
piperazine hydrochloride (411 mg) was dissolved in anh.. DCM (16 mL), at
30 0°C, under N9, then TEA (886 plL) and benzylchloroformate (272 ulL) were
added. The solution was stirred at 0°C for 2.5 hr. It was then poured in
DCM / sat.aq. NaCl / sat.ag. KoCOg3 and the phases were separated. The
aqueous layer was extracted with DCM (1x) and the combined organic
extracts were dried. The solids were filtered and the solvent evaporated.



20 reflux.for 2hr and at r.t. overnight, then was washed with a IN solution
of HC and g p}se'Ne Organi c phase was dried and concent rpgyfbobmbres Ve t he
crude product, 'V\hlch was purified by flash chronmat ography (CH/ACCEt 7:3)
to obtain the title conmpound (0.05 g) as a colourless oil. NWVR (CDCl3) 8
(ppm 7.76 (s, 1H), 7.49 (s, 2H), 7.4-7.33§m 5H), 7.20 (dd, 25 1 H), 6.86
(d, 1 H, 6.79 (m 1 H, 517 (s, 2H), 4.66 (d, 1 H, 4.64 (m 1 H), 4. .36
(d, 11-1), 3.97 (m 2H), 3.4 (m 2H, 3.16 (m 2H), 2.93 (s, 3H), 2.38
(bs, 3H). Internediate 14 30 4.1(3.5-Bi s

bhenviy pi per ai TES1obae O e, POffic I fost ol BRRgAY (GryagOEt &)

i nternediate 9 pnﬂmzmg;ma_n_gammaﬂayejjqwad (U& mglinder N2, TEA (237 L)

was added. Theny ﬁebe (gmﬁspf(esslﬁr A7 (MD5H &’P’m?g@wﬂ 95;1) was
3(

sdced 0 bt e 1B, TR LS (o by, 49385 SH 2o

(3, 5-bi s-trgfl uRiogned, 1); 2001w, 1H), 2820 (mp2HY, 118i(dyGki)ori de (200 ng) were
added. The solution was stirred at r.t. for 18 hr. The reaction m xture
was diluted with DCM washed with 10%citric acid (I1x) and dried. The
solids were fillntermediate $1the sol vent evapor at ed. The crude oi | was

purified by flag 4-Fm6mmn9éth Pblie
conpound as a tnI NVR

7.84 (bs 2H), 788%L7. 26(m 5H)m:gl7 18- ' rlq. 7 (s,
2H), 4.76 1@, 1Tela salution (qﬁsntegnpdlatem (§1ggng)jm an 4-ﬁt0I3 (@ M atlrp,) 3.57

gdgg (125') 6304 dnder d| Hél é&o( i) énd‘ﬁ’dg uoz?% (3Ing, 2075 whwere H) .
met hyl - benzvl ) - ﬁ&éﬂ{, gglﬁﬁyw ?'E“ﬁaédﬂ? jn g;ARR apparatus and the

phenyl ) - Pi per azhydrogenationoxgs donaat d.t.oender|7 atm of HoTfor 48shyt. Tthecsatalyst
| ntermedi ate 10w§§§h€?9)ﬂtén‘éd Céﬁ@"aha the"Celite Uak8Ginsed With NMBOHT Fhe( 145 L)

| was added. hen 0

added dr op sefl l?rqt wlétgéé)qugﬁ %éég ﬁyr?ene 'I&p grey gOIId 2-?53 rll-'lu0Dr<(>:1\.4-l(ﬂethrg}l) was

phenyl)-piperazine hydrochloride (411 mg) was dissolved in anh. DCM (15
mL), at 0°C, under N2, then TEA (858 pL) and benzyichloroformate (264
pL) were added. The solution was stirred at 0°C for 2.5 hr. It was then
poured in DCM / sat.aq. NaCl / sat.ag. KoCO3 and the phases were

20  separated. The aqueous layer was extracted with DCM (1x) and the
combined organic extracts were dried. The solids were filtered and the
solvent evaporated. The crude oil was purified by flash chromatography
(CH/ACOEt 6:4) obtaining the title compound as a yellow oil (170 mg).
NMR (CDCl3): 8 (ppm) 7.3-7.4 (m, 5H), 7.23 (m, 1H), 7.17 (m, 1H), 6.96 (t,

25 1H), 5.17 (m, 2H), 4.15 (m, 2H), 3.67 (m, 1H), 2.7-3.2 (m, 4H), 2.27 (s,
3H).

791(bs 1H)

Intermediate 12
. 3-{2,4-Difluoro-phenyl)-piperazine-1-carboxylic acid benzyl ester
30 To a solution of intermediate 6 (175 mg) in anh. EtOH (30 mL), at r.t.,
under N2, conc. HCI (228 ulL, 2.5 eq) and Pd(OH)2/C 20% (20 mg, 10%
wt) were added. The black suspension was placed in a PARR apparatus
and the hydrogenation was done at r.t. under 7 atm of Ha for 18 hr. The
catalyst was then filtered on Celite and the Celite cake rinsed with MeOH.
35 The filtrate was evaporated to dryness. The greenish solid 2-(2,4-Difluoro-



(()?C,:fSOLZhr.fZO To this solution, D PEA (121 L) and

, 5-bis-trifluoronethyl-benzyl)- methyl-am ne hydrochloride (122 wer e
added. Thev@8M¥2iHn was stirred at r. %/ for 18 Kr The PEY 6‘1?7%ngzure
was diluted with DCM washed wth 10%citric acid (1x) and dried. The
solids were filtered and the sol vent aporated. The crude oil. was
purified by flash chronmatography 25 (gVAcCEt 7:3) to give the title
conmpound as a clear oil (108 ng). NMR (CDCI3): 8 (ppm 7.89 (bs, 11-1),
7.71 (bs, 2H), 7.38-7.28 (m 5H), . 7.28 (dd, 1 H, 7.23 (dd, 1 H), 7.16
(dt, 1 H, 7.01 (dt, 1 H), 514 (d, 1 H, 505 (bd, 1 H, 4.68 (dd, 1 H,
4.52 (2d(AB) ph&Wl)— ﬂp@&zﬂéd:lydtotﬂﬂondh (247 ohg) was—silssol?adan(anh DC™M), 3.41

(dt o meﬁézat mig% yrdérNg; fen(TEA 508 k) BRd(Kenzyichioroféfindte! 3 (M
s ki Tho oloanae sier At Gfog . I was hen

t r| f | uor onet ki
met hyl - pheny bu pihr Bomq éatsaqrmacllﬂ sataaq K303 vand therphaSes Wars219

PCT/ EPOO 097 ZedN r?eré&hgé‘ié;r@g& eérggfggfeat ﬁmﬂ'lobﬁ%gilbgunth?nh DCM (7
t r| phosgene mbmg)organ@mxtragtavweae ﬁ'f' - B8 %Q%GVQTP @“gﬂ%@ reaction
was stirred ddorateld! Thé chade bl svasoﬂmﬁﬂednbplﬂaai\ chidrhatography

(3,5-bis-t z‘t
fdded. The s H&c&%@) At diE boiootil 86 2 YefloRot A00RE) o ° 0 re" ©
\évgis gl | ut ed Nwlll'-h (CORI3mas(ppth) 749 KMLdM)cT3rT4 (i &H) ﬁ(?e'ﬁrﬁj('ﬁr 2H¥. The

i ds r \(Bl‘(h\

I ds ?,] 16! ﬂq Omitggezmoh aggtyﬂsgm%) _tcrUFJe oi | was

purlfle raple( AcCEt 6 0 give the title
conmpound as a gum‘ry SO|Id (226 mg). NWR (CDCI3): 8 (ppm 7.77 (m | H),
7.60 (m 2H) Intérriediate gm SH), 705 715(m 2H) 6.90 (m 1 H, 514 (m
2H), 4.6-4.84(m s h Gorsméths 3y4-Hublre-23. 73 (dd, 1

H, 3.65 (m=1T% Y, 2.90 (s,
3H), 2.19 ( smeil : PADCRRANC ]
trifluotdnet A\éohhmnzm‘ltgnpmmé (Mﬂbalmunlacm ((IQ ml.)cmas edded drop-wise
to a solution of intermediate 8 (0.05 g) and TEA (0.15 mL) in DCM (10 mL)
. at 0°C. The reaction mixture was allowed to warm to r.t. in 3hr, then
DIPEA (0.07 mL) and (3,5-bis-triflucromethyl-benzyl)-methyl-amine
hydrochioride (53 mg) were added. The reaction mixture was stirred at
20 reflux for 2hr and at r.t. overnight, then was washed with a 1N solution of
HC! and brine. The organic phase was dried and concentrated to give the
crude product, which was purified by flash chromatography (CH/ACOEt
7:3) to obtain the title compound (0.05 g) as a colourless oil.
NMR (CDCl3) & (ppm) 7.76 (s, 1H), 7.49 (s, 2H), 7.4-7.3 (m, 5H), 7.20 (dd,
25 1H), 6.86 (d, 1H), 6.79 (m, 1H), 5.17 (s, 2H), 4.66 (d, 1H), 4.64 (m, 1H),
4.36 (d, 1H), 3.97 (m, 2H), 3.4 (m, 2H), 3.16 (m, 2H), 2.93 (s, 3H), 2.38 .-
(bs, 3H).

Intermediate 14

30 4(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyi]-3-(3-isopropyl-

phenyl)piperazine-1 -carboxylic acid benzyl ester
To a solution of intermediate 9 (192 mg) in anh. DCM (7 mL), at 0°C,

under No, TEA (237 uL) was added. Then, a solution of triphosgene (76
mg) in anh. DCM (4 mL) was added drop-wise. The reaction was stirred at
35 0°C for 2 hr.



phenyl) - pi. aer azi ne 1 car boxylic acid benzyl ester To a solution of

i nt er medi at§v ?H1 in anh. DCM (3 nm), at 0C, 20 undq;c-ll)ﬁ,oola'ﬁﬁ(lzo
L) was adde en a soI ution of triphosgene (38 ng) in anh. DCM (3 -)
was added dropw se. The reaction was stirred at OC for 2 hr. To th|s
solution DI PEA (100 AL, 2 eq) and (3,5-biggtrifluoronethyl-benzyl)-

met hyl - am ne hydrochl oride (101 ng) were added. The solution was 25
stirred at r.t. for 18 hr. The reaction m xture was diluted with DCM
washed with 10%citric acid (1x) and dried. The solids were filtered and

(G AcoEs 7 3 T8 R, @oluten: IPEAC (i i abd o3, Bieiifypromlnd begy) M

(CbCi3): 8 (ppnfheih &mirre hitirdghloritieb §246, m@)Hwere . added. 4'0hé nsolatidn vfas76 30
(m 2H), 517 t rg g% ?g‘hrl |Tf)h’el na%ﬁoﬁdﬁ&[&gckgésrﬂllu@ with BEMM 1

, 3.25-3.7
Z? (3.5-Bis-tri g Wi thﬁla%aﬁzmacaa(bam%w;n@— (ther selilsowera-filkgred and
gg%né%()%g%gzmg)g érohférﬁb bfatéd dThe NZrhdess ot vV!%OO ﬁﬁé’d9b ﬂash0 s2m)
in DOM (35n) . aeiRatY Hﬁnqc%toéﬂéﬁtm&vgéﬁ 3 s added

drop-w se at OdlD(mrﬂ'g)e reactlon m xture was allowed to vvarmto r t in 3

hr, then pyridy f} 791 (bs, 1H), 7.84 (bs 2H), 736-726 m,

35b|s(tr|fluarorre 5 h”é @5} ﬁ %%Rﬁ ) wer e

added. The reacf §TT oo ? ) | hed

with a 1N ﬂgl ut3,06 (6d, H4), m(tdrﬂH§;35hédd1r‘g-b)an-3mﬁ(aB.eZMh§ ﬂtm dH),ed and
concentrated t {2 was purified by flash

. chr omat ogr aphyo%g:gxgc Z?Wt )bg;vagl(n&m%e title conpound (0.086 g) as a

pal e yellow oil and 4- benzyl oxycar bonyl -2- (4- 10

fl uor o- 2- net hyl inpdpiadiatedi®er azi ne-1- carbonyl chloride (0.075 g) Title

- conmpound: NWR (LR nl.. B j atbainovil-3.2-1sdBrop 4-7.25
o 250 ¢ &;ﬂ& _! fiylbdnayil-mbtiiji.catba i<dhre Fdd A
H) , 4.6-4.‘25(m yanvl)-piperazine- L-_»‘s lic acid benzyl esten 4. 12 (m 1/2H)

3.91 (m 1/ 2H),T3 abSolition &f Hitbrmetité 10M461Mmghin aRh4DCM (88+mL)3&d 0°C,5
under No, TEA (145 pl) was added. then a solution of triphosgene (46
mg) in anh. DCM (3 miL) was added drop-wise. The reaction was stirred at
0°Cfor 2 hr.

20 To this solution, DIPEA (121 uL) and (3,5-bis-trifluoromethyl-benzyl)-
methyl-amine hydrochloride (122 mg) were added. The solution was
stirred at r.t. for 18 hr. The reaction mixture was diluted with DCM, washed
with 10% citric acid (1x) and dried. The solids were filtered and the solvent
evaporated. The crude oil. was purified by flash chromatography

25 (CH/AcOEt 7:3) to give the title compound as a clear oil (108 mg).

NMR (CDCI3): & (ppm) 7.89 (bs, 1H), 7.71 (bs, 2H), 7.38-7.28 (m, 5H),

7.28 (dd, 1H), 7.23 (dd, 1H), 7.16 (dt, 1H), 7.01 (dt, 1H), 5.14 (d, 1H), 5.05

(bd, 1H), 4.68 (dd, 1H), 4.52 (2d(AB), 2H), 3.83 (dd, 1H), 3.71 (dt, 1H),

3.53 (md, 1H), 3.41 (dt, 1H), 3.26 (m, 1H), 3.15-3.05 (m, 2H), 1.19 (d, 3H),
30 1.13 (m, 3H).

Intermediate 16

4-[(3.5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-3-{4-fluoro-3-
methyl-ghenyl).-gigerazineﬂ -carboxylic acid benzyl ester



I nternedi ate 19 3-(4-Fl uoro2- net hyl - phenyl ) - pi perazi ne-1-carboxylic acid
1-(S)- Phenyl-ethyl ester To a solution of 1,1'carbonyldilmdazole (0.162
g) in DCMVWOOMS2 (S)-sec- 20 phenethyl al cohol (0.122 gFCRAROMNIR. After
30 min. a solution of internmediate 7 (0.180 g) in acetonitrile (5 m-) was
added and the m xture refluxed for 2 hr. ‘Then the m xture was concentrat ed
to give the crude product, which was ﬁ!rified by flash chronmat ography

(CH AcCEt 8: 2) to give the title compound (m x di astereoners) (0.180 g)
as a foam 25 NWR (DMBO 8 (ppm 7.87 (m | H; 7.40-7.25 (m 5H);
7.02-6.94 (m 2H); 5.74 (m 11-1); 3.93-3.71 (m 3H); 3.00-2.55 (m 4H);
2.34 (s, 3H TolaXdhition ofSitermediateddi @70 Mg) &0 aAh BCM BF amL), at 0°C,

trifluo t I

gl b il s g sl
[ eone @ba -34 4

f 1 uoro- 2- met yeforP @Ry ! | - pi aer azi ne- 1-carboxylic acid 1-(S)-phenyl -et hyl) (

of tri pnBsgerd Hsosattion nird) (i L . ta il i D@ﬁ&%@@?@%iﬁl it on
of internedi anahwgammelagdrg;:hlande T(#83 (mg3owee: pdred.DThe( solution was 0 C.
After 2 hr, @Lﬁg@afﬁ .3or hrarfhgréé MdrbfWawnm ith'DCMYWashed

nmet hyl - am ne

ded
oty o 1 withaia% nﬁéhpl d( 5l sl WoeS Blerkflaod e $6RRHE° 1 oched
with HCl I N (daporkfed)l Thearmtuds i oik, wes i pdrlﬁedj b!)nﬂasit rd’(rematogrgpl‘ne t he

de di,ast
?El‘j/icog 58‘” @éﬁ%ﬂﬁ W%Lq\fqthéqﬂéfc% unBBésf; g9m % Y e
conpound 20b NMR1E9TI3): ApPpm) 7 % 1), /P m,.ﬂ,?i H&a 'DI\/SO) 8
(ppm 7.90 (57.151(kn32H) 6.907(m, SIH) 2514 (f, 2H)74.87.8 ¢m, 6H),,4549&4'd(iABJ H: 6.80

(Mo 5276, 15?) %(2‘7%6’00 1Hjds : éﬁ) sfgm Wy, 333/ (M 3H);
b0 (m st 1H), 326((m 1H), 2.0 (s, 3 213%@3&) d.Sh T
16
Intermediate 17 '
4-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamovi]-3-(2.4-difluoro-
henyl)-piperazine-1-carboxylic acid benzyl ester
To a solution of intermediate 12 (95 mg) in anh. DCM (3 mL), at 0°C,
20 under No, TEA (120 plL) was added. Then a solution of triphosgene (38
mg) in anh. DCM (3 mL) was added dropW|se The reaction was stirred at
0°C for 2 hr.
To this solution DIPEA (100 pL, 2 eq) and (3,5-bis-trifluoromethyl-benzyl)-
methyl-amine hydrochloride (101 mg) were added. The solution was
25 stirred at r.t. for 18 hr. The reaction mixture was diluted with DCM, washed
with 10% citric acid {1x) and dried. The solids were filtered and the solvent
evaporated. The crude oil was purified by flash chromatography
(CHIAcOEt 7:3) to give the title compound as a yellow gum (134 mg).
NMR (CDCl3): & (ppm) 7.76 (s, 1H), 7.56 (s, 2H), 7.26-7.40 (m, 6H), 6.76
30 (m, 2H), 5.17 (m, 2H), 4.83 (m, 1H), 4.36-4.60 (dd + m, 2H), 3.90 (m, 1H),
3.25-3.7 (m, 2H), 2.86 (s, 3H). |

Intermediate 18

4-(3.5-Bis-triflucromethyl-benzyl-carbamovyl)-3-{4-fluoro-2-methyi-
35 phenyl)-piperazine-1-carboxylic acid benzyl ester



I nternmedi ate 20b: NVR (DVBO) 8 (ppm) 7.90 (s, 1 H); 7.67 (s, 2H); 7.37- 15
7.24 (m 6%911%269(“’ 1H; 6.81(m 1H,; 575 (q, 1 H);p ?_,g,.,gzl (dd,
2H); 4.52 ; 3.83-3.00 (m 6H); 2.88 (s, 3H); 2.33 (s, 3H); 1.48
(d, 3H). Internediate 21

F1-(2.4-Bistrifluoronethvl-ahenvi)-ethvll thvt-amine 20 To a 2 M

solution of McNH2 in MeOH (10 m-) commercral 3, 5-

bi s(trifluoromethyl)acetophenone (2.1 g) was added. After 12 hr the

m xture was cooled at 00 C and then NaBH4 (0.512g) was added. After 1 hr
the m xture was_quenched with H20 and extracted w t Then the organic

h _DCM
phase was dri edTemeQuionefintermediate §(Q.d5ghand TEALO3250I) i DGM G3mi); avas
purified by di sgalltién bmrfws?@'(mosm)tm DeMq@8mnas addéd dropwisenabi | -
NVR (CDAI3) 8 (8‘p 29 'th dttio H}nixtareBVJag’ alib\o\'r'gd tg'v?‘arf’r? to:ﬂ't'? ins ﬁr.( ﬂ1en3H)

| nternedi ate 22

4d[ 1- ( 3, 5- Bi st r pyridine of@B8hvmLahang | B.&bis(triflucromethyl:benzyidymethykamingp
fluoro 2-meg hyl n,%}s ghdeks)@fr@m 4daéd T tddetian xRk stffe@rat rgni xture
i

- (11- (3. 5 51 - OYaIchb bR Mesher i 0L ealyin GEHG) ancbringy g posni.

4-(11-(3.5-Bis-¢Y
f 1 uor o- 2- met hy| pivdsenwas-nexp eried iand- concantrated! focgive ithie lcrude, prodsict whichri xt ur e

f ti X . ' . ; | bl f
RELI L e utesioin o bl o
chl oride (0. . .
0 Ve ety o o shentppmane- iy HomBOSESGI 11 (5 1)

stirred over ni ;@%&Mﬁéw&t@%ﬁ (%Léeﬁ 'rTa(}%'d }gﬂi'%-h'e %b?&'e was
di ssol ved i n -AcCAt7.25Hm, GH)aki20 (matid), 6.25:6:&imedH) 9-8-50% (Mn2kha488 ne and
gir ;g?-er ggfm ?Ir ga@m@ THI2 A6 9eS '(mﬁ 2919,?415’4& 5?('?'023%\/3'8}316 (P, UDH4), rﬁmnugﬁ.hof

(o7 hooer 5. 2y TRMBE R i, BRAHCS BT R, VR, Bl o § 22 BIR 301. 0P
conpound 2% (0.55 g) as‘white foams. Internediate 22a: NWVR (CDCl3) 8
(ppm) 7.78 (s, lhtédmediabB19s, 2H); 7.4-7.3 (m 5H); 7.18 (m 1 H); 6.86

- (m 1 H; 677 :@_-F uo iz-métﬁzl(-ﬁﬁeg&lilige‘r}azllgegf -tarboxylic _acid _1-(S)-

S henyl-ethyl ester
To a solution of 1,1’carbonyldiimidazole (0.162 g) in DCM (5 mL) (S)-sec-

20 phenethyl alcohol (0.122 g) was added. After 30 min. a solution of

" intermediate 7 (0.180 g) in acetonitrile (5 mL) was added and the mixture

refluxed for 2 hr. Then the mixture was concentrated to give the crude
product, which was purified by flash chromatography (CH/AcOEt 8: 2) to
give the title compound (mix diastereomers) (0.180 g) as a foam.

25 NMR (DMSO) & (ppm) 7.87 (m, 1H); 7.40-7.25 (m, 5H); 7.02-6.94 (m, 2H);
5.74 (m, 1H); 3.93-3.71 (m, 3H); 3.00-2.55 (m, 4H); 2.34 (s, 3H); 2.28 (s,
3H)

intermediate 20
30 4-(3,5-Bis-trifluoromethyi-benzyl-carbamovi)-3-«{R)-{4-fluoro-2-methyl-
henvl)-piperazine-1-carboxvlic acid 1-(S)-phenyi-ethyl ester

(diastereomer 1) (20a) :

4-(3,5-Bis-trifluoromethyl-benzyl-carbamoyl})-3-{S)-{(4-fluoro-2-methyl-

phenyl)-piperazine-1-carboxylic _acid __ 1-(S)-phenyl-eth A __ester
35 (diastereomer 2) (20b) |




2H); 4.6 (m 1 H; 3.94 (m 2H); 3.44-3.10 (m 4H); 2.68 (s, 3H); 2.4 (s,
3H); 15 1.49 (d, 3H). Intermediate 22b: NMR (CDClI 3) 8 (p 7.75 (s, 1 H)
7.53 (s, XNPO152427 3 (m 5H); 7.18 (m 1 H; 6.87 (m qu[%'“"’ 0978 (m

H; 559 (m 1 H,; 518 (s, 2H); 459 (m 1 H; 3.97 (m 2H); 3.44-3.06
(m 4H); 2.78 (s, 3H); 2.37 (s, §53(d 3H). 20 Internediate 23"
(4-Fluoro 2-nethyl - ahenvl ) - oxo- acetlc gld net hyl ester 1) To a suspension
of magnesiumturnings (617 ng) in anh. THE (6 nL), at r.t., under N2, a ~
smal | crystal of 12 was added, followed by 10% of a 25 solution of :
conmercial 2-bromo-5-fl uor ot ol uene (4.0g) in anh. THE (15 nL). The

suspensi on wafsstlatioredf iiphosgene{0475g)ri) DQM i(5 ml.l)avasradded:dmpmse to

di sappeared. T84 & iRidithell a?é”lg 0380 .95l Yih |
t he 3@ 5’?' g \$\A r?di )
LR 44 kg ity s o i i
t he n’agneSI Urﬂ\éﬂ’iypélﬂm mﬁlm (@20@'@“@!’9 addedt and (tBe mixturéheasiew br own

ToE (50 B Wt b P 4,E SEM Was bl bad I ongarft. “‘{éséj“"€9 e
THE (50 ni). %shedamhth'lﬁhmh(&n(dlodﬂ'-)/\ﬂ@d bﬂnﬁ-r@@ aﬁnq@qncef‘g?egtﬁrg“(%ar k green
solution wth HlaﬁfHPéi&gnEﬁc Whtkfure. Beperhtich by flashrehromatdgraphye G i gnar d

ar opui 5¢ ?Eﬁ%bgﬁqéeﬁr%ﬁ ﬁ&@%ﬁﬁ@ﬁ%@y LA et 11 0

by net hyl oxaopipouhd @0b qe135995srwmtef¢amsr eaction mxture was stirred at

r.t. foras2 hr tflgorgs 2kengup in
4 tJrHSdn 202N/ g fh)t 1180 1 s
et e e (o ToE S0 CBoLo o, . o

whi ch was puri.§0 @, w)famunpaﬂmmowmaﬁw Z@vacm): 292957 3H); 1A ain t he
title corrpoura&l a dear oil (2.44 g). NWR (CDCI3): 6 (ppm 7.74 (m 1H),

6.98-7.04
(M iorhadisie Sot: NME IOMSOTS (oemy 730 (s, 1R); 7.67 (s, 2H): 7.37-
15 7.24 (m, 6H); 6.95 (dd, 1H); 6.81 (m, 1H); 5.75 (q, 1H); 4.60-4.41 (dd, 2H);

4,52 (m, 1H); 3.83-3.00 (m, 6H); 2.88 (s, 3H); 2.33 (s, 3H); 1.48 (d, 3H).

Intermediate 21
1-(2.4-Bis-trifluoromethyi-phenyl)-ethyl}-methyl-amine
20 . To a 2 M solution of MeNH2 in MeOH (10 mL) commercial 3,5-
bis(trifluoromethyl)acetophenone (2.1 g) was added. After 12 hr the
mixture was cooled at 0° C and then NaBHy4 (0.512g) was added. After 1
hr the mixture was quenched with HoO and extracted with DCM. Then the
organic phase was dried and concentrated to give the crude product which
25 was purified by distillation to obtain the fitle compound (1.5 g) as an oil.
NMR (CDCI3) & (ppm) 7.8 (m, 3H); 3.8 (q, 1H); 2.4 (s, 3H); 1.4 (d, 3H)

Intermediate 22

4-{[1 ;(3,5-8is-triﬂuoromethzl:ghenyl)-ethyl]-methyl-carbamoﬂ}-?a;ﬁ-
30 fluoro-2-methyi-phenyl)-piperazine-1-carboxylic acid benzyl ester
(mixture of enantiomers AB) (22a) '

4-{[1-(3,5-Bis-triflucromethyi-phenyl)-ethyl]-methyl-carbam oyl}-3-(4-
fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic acid benzyl ester

(mixture of enantiomers C.D ){ 22b)



I ntenedi ate 24 (4-Fl uoro phenyl)-oxo-acetic acid nethyl ester To magnesi um
turnings (0.066 previously heated at 90C and covered m), a
crystal of WRIW%;%S added fol | owned by a solution of 15 %H@E&é‘f’g}z

4- Fl uor o- br onobenzene (0.437 g) in THE (4 nL). The tenperature was kept at
60C till the consunption of the netal. Th solution of the organonetallic
derivative was added drop-wi se on a solution of CuBr (0.356 g)'and LiBr
(0.431 g) in THE (10 m.), previously prepared at 0C. 20 At the end of the
addition, nmethyl oxalyl chloride (0.225 m-) was added via syringe and the

reaction mxture was stirred 2h at r.t, before being poured into an
aqueous sat ur atal sol solution of of\NH4dienzyloxycarbonyl-2d4vfiuaro-2emethyl-pheny)-gani c

Evapor at onof ERlezhie X-tdtBof) Lniiridy\o 7P M (3 M) DIPEN @020 L
95: 5) af f or di n@ndietarmediate. 214 W%??&Feﬁgﬁgﬁ "%’Gﬂlfiedﬂ’aifq(}ﬂmag'( 5 3): 6
g ppz) i:I ﬁbrlz (2 mth%hlt:et?)nﬂﬁlel((mmﬁ)-{)/as added md taél)obtai?ed solutidhavas Bgatadt o o
i nE er medi at%e 2%{2&0&'8&@%@2&%% @#éégg%e%eﬁfgﬁéﬁ%)ﬁ% qﬁ%l lﬁgcrttZre %gm_) , at
r.t., under N2 concantratedsnd the regidye wasdlissplvedia AGQEt Therpraanic phasgas
Qﬁgt gg | ;’ifjsr 3); 'r LGWars}‘ ﬁiggﬁe@ Rh{itﬁ HCMNTbhdrtglﬁ\%Obﬁd dﬁgw.nThe o ahicgpmbé‘ wgtglr 88'722
42 evapor at ed 699&0?%@%8%&@%2% ﬁ'ﬁ@he \@ qlggggég gﬁéa@gﬁgé’ﬁﬁg
(AcCEt) af f or diwljch were separatashby flash sbramathgraphy {CHACQED §:2) to glatain cDC 3)
8 (ppm 75@;’ ( 3#' !%j?g@gﬁﬁd ©28Q0(08 gPahd tifle 26mbBund 20b.(055%d) a$ WhitéH) .
3.58 (m , 2. : : nt er nedi at e a
3- (4- Fl uor o- 2- #188M${ - ahenvl ) - ai aerazi n-2-one To a solution, at 25C, of
i nt er medi at e .29niekB8diate 22aNMRA(QIDGIZ)0 Qrorn) 7.@8de.r 1HY; 7c5ihéan 2H07 4-71.8% (449)
S5 Ted e e L PN Wp o AR SdshiTRar® W
2H: 4 3% 1H);3.89 (m, 2H)! 3.44-3.10 (m, 4H); 2.68 (s, 3H); 2.4 (s, 3H);
15 1,49(d,3H). '
Intermediate 22b: NMR (CDCl3) & (ppm) 7.75 (s, 1H); 7.53 (s, 2H); 7.4-7.3
(m, 5H); 7.18 (m, 1H); 6.87 {(m, 1H); 6.78 (m, 1H); 5.59 (m, 1H); 5.18 (s,
2H); 4.59 (m, 1H); 3.97 (m, 2H); 3.44-3.06 (m, 4H); 2.78 (s, 3H); 2.37 (s,
3H); 1.53 (d, 3H).
20
Intermediate 23
{4-Fluoro-2-methyl-phenyl)-oxo-acetic acid methyl ester
1) To a suspension of magnesium turnings (617 mg) in anh. THF (6 mL),
at r.t., under No, a small crystal of I» was added, followed by 10% of a
25 solution of commercial 2-bromo-5-fluorotoluene (4.0g) in anh. THF (15
mL). The suspension was heated gently (heat gun) until the brown colour
disappeared. The remaining bromide solution was added drop-wise,
maintaining the reaction mixture warm (50-60°C) with an oil bath. After the
addition was complete (15 min), the suspension was stirred at 70°C until
30 the magnesium turnings had almost completely reacted (2 hr). The new
brown solution was used in the next step.
2) A solution of LiBr (4.41 g) in anh. THF (50 mL) was added drop-wise to
a suspension of CuBr (3.649) in anh. THF (50 mL). The reaction mixture
was stirred at r.t. for 1 hr (dark green solution with a small amount of white
35 solid in suspension). The Grignard solution previously prepared was then



10 no further hydrogen was consunmed and the reaction was conpleted. by TLC
EA/ MeCH 9/1). The catalyst was filtered in nitrogen atnosphere and the

sol vent weWOROERB¥®d to | ow vol ume (360nL) then Methanol %@’E@Pﬂ_"}”zzand Et hyl
Acetate (9600m.) were added and a silica pad (800g) was perforned; the

el uted solution was concentrated to obtain the title 15 conpound (1, 66g).
1 HNWVR (DVBO) 6 (ppm) 7.77 (bm 1 H); 4. 24 (dd, 1 H; 6.96 (dd, 1 H); 6.92
(td, 1 H; 4.43 (s, 1 H; 3.30(m 1 H; 3.14 (m 1 H; 2.92 (m 1 H); 2. 82
(m 2H); 2.33 (s, 31-1). 20 Internediate 26 3-(4-Fl uoro-phenyl)-5,6

di hydro-1 H pvrazin 2-one Internmediate 24 (0.190 g) was dissolved in dry
tggugng (5 rrbda:?dlru}opwism(an icd rbatiphwas usetihid emainfaimithe temperdturd -) was
adde r opw e was
et luxed 2 ni25 (pLolfibe By moRatiAt Bnibridy (126 i f*ﬁaﬁ cFﬁﬁ’%ems’?% |

obt ai ned af t wasesisiedratintoforat ht. Hhe THI waw evaporpiediandsteypsid Pﬁé‘\’?s

chr omat Ograplfék ACOEL Thelorganit tayér mswmedlwmsmm I((@x)L55 g as a

21y, (bed 118 mapdns% The,soiiy; ffft‘é%%%% the SBfbry éy%%@a@*ﬁ%% G {m
Br ono- ( 2, 4- dcmdeﬂleMMhya§NU§e byﬁasmchr@matol@ﬂhx.( W@%‘t% B9 sol ution
of commer ci alypgaigt as°é eleaf o (;24]4@? g) in 35 DCM (50 nL) DWW

(o, 1.71) o RO o e B30T M EHRAR, s\,

The sol vent (@§8H)evaporated and the crude conpound was di ssolved in carbon
tetrachl;qride (40 nL). N-bronosuccinimde (1.8 g) and 2, 2' -azobi s(2-

met hyl propi onitrileé foil g) were added and the reaction m xture was 5
heated at re adiated for 2 hr. After cooling, nethanol (50 mni)

was added an xo-acefie acikkmeth or 1 hr. The sol ution was

concent r at edr gﬁ(ﬁﬂ;.ﬁ&%@ﬁ%ﬁcen@aﬁ y/hidted oot Slangnvbieinc.  The

organi c phaseyvy'asF (1 mL), a crystal of iodine was acheIdVFoﬂowga LtJyear?%?'-‘tw"' of

15 commercial 4-Fluoro-bromobenzene (0.437 g) in THF (4 mL). The
temperature was kept at 60°C il the consumption of the metal. The
solution of the organometallic derivative was added drop-wise on a
solution of CuBr (0.356 gyand LiBr (0.431 g) in THF (10 mL), previously
prepared at 0°C. '

20 At the end of the addition, methyl oxalyl chloride (0.225 mL) was added
via syringe and the reaction mixture was stirred 2h at r.t, before being
poured into an aqueous saturated solution of NH4Cl and extracted with
Et20. The organic phase was washed with brine and dried. The crude
product obtained after evaporation of solvents was purified by column

25 chromatography (CH/AcOEt 95:5) affording the fitle compound (0.2g) as a
solid.

TH-NMR (CDCI3): & (ppm): 8.12 (m, 2H), 7.20 (m, 2H), 3.99 (s, 3H).

Intermediate 25

30 3-(4-Fluoro-2-methyl-phenyl)-5,6-dihydro-1H-pyrazin-2-one
To a solution of intermediate 23 (2.01g) and ethylenediamine (684 pL) in
toluene (40 mL), at r.t., under N2, anh. Na2S04 (2 g) was added. The
reaction mixture was heated at reflux for 6 hr. It was then cooled down to
rt. and filtered. The solids were rinsed with DCM. The solvent was



whi ch was. purified by flash chromat ography (CH AcCEt 9:1) to obtain a 10

m xt ure of § conpound and 2, 4-di chi or ophenyl - aceti o/0hy |
ester (1.3 ;‘%ﬁ{. S m xture was. di ssol ved in carbon tetrachf?orl (ﬂ’?ﬁo

then N- bronmpbsuccinimde (0.89 g) and 2, 2-azobi s(2- nethylproplonltrlle)

~(0.05 g) were added and the reaction nixagre was heated at reflux and
irradiated 15 for 3'/ hr. The solution was concentrated, diluted wth AcOEt

and washed . wth a saturated solution of Na2CO3 and brine. The organic

phase was dried and concentrated to give a crude residue which was purified

by flash colum chr t Qar.a AcCOEL 9 t onpound

(1147, pal o DARRIED A" dudd Giiess o ﬁ# ah ' dHfofalogfalig

(d, 1H), 7.30 ((AGOHEYpffosling thedtitle compound aia white alid (he8g)edi at e 28

Br ono- (3. 4- di chwzﬁ)eir?ﬁeg 733%' Ay 0516, 24 6138 01, Blgy and

oxal yl chl oride Sol'ution of commerci
3, 4-di chl orophe ge%) S ﬁﬁbCM (100 mM) and the re.act I on

m xture vvasShea[mdrmediaeélzsafor | Y2 hr. After cooling, nethanol (50 ni)
was added and the,reacil gn od gr 1 hr. The solvent was

evapor ated and ‘ ‘- 0 vvr‘. gy._fl ash 30 chromat ogr aphy
O e oolon, Mo o misohadcia2s (B86) & Blograret oapbrach 2"

tetrachloride (gAdetlnitrodef’ PAICS uo%gnap )dgad ad@edgThearedction mixture was

Xt i o ves. heobl éf«i%ﬁéﬁ?ﬁiz SirigShors A au Bt 3646 forMboul 18, HolfE (00"
concentrat 8, dno dur&mewmydtogemwasmum daand ke reartion: was, completed Ly 35
sol ution of Na2f(@g - Tine @talpét wasPfitesred IR hitfogsh bSpheretdhd\O

whi iﬁzizspf,l’rﬁ féésoi”?wa%‘s‘rﬁmxeé’ﬁ%?oaﬁ@"”Ceéébaﬂiﬁﬂg%r?y%faeqoi(%i#&v the
title conpound & Gihyl Acetate (9600miNRwereDarded andopngilica pad(@00g) wes, 7. 45
(M1 H, 525 (Serformidd; theB@nitéd soilitiord vidl RONBENPMBAZt obtain the title
15  compound (168g). |
H-NMR (DMSO) 5 (ppm) 7.77 (bm, 1H); 7.24 (dd, 1H); 6.96 (dd, 1H); 6.92
(td, 1H); 4.43 (s, 1H); 3.30 (m, 1H); 3.14 (m, 1H); 2.92 (m, 1H); 2.82 (m,
2H); 2.33 (s, 3H).

20 Iintermediate 26 _
3-{4-Fluoro-phenyl)-5.6 dihydro-1H-| zin-2-one
Intermediate 24 (0.190 g) was dissolved in dry toluene (5 mL) under inert
atmosphere; ethylenediamine (0.072 mL) was added dropwise followed by
NazS0g4 (0.2 g) and the reaction mixture was refluxed 2 hr. The solids
25 were filtered off and the crude product obtained after evaporation of the
solvent was purified by flash chromatography (AcOEt/MeOH 9:1) affording
the title compound (0.155 g as a white solid).
mp 118-120°C
TH-NMR (CDCI3) 3 (ppm): 7.96 (m, 2H), 7.08 (m, 2H), (bs, 1H), 3.96 (t,
30 2H), 3.54 (m, 2H).

Intermediate 27

Bromo-(2.4-dichloro-phenyl)-acetic acid methyl ester

- To a stirred solution of commercial 2,4-dichlorophenylacetic acid (2g)in
35 DCM (50 mL) DMF (0.1 mL) and oxaly! chloride (1.7 mL) were added and



342. 4-Di chl oro-ahenvl ) - Di aerazi ne-2-one To a solution of internediate 27
(1.14 g) in EtOH (20 nL) sodium ethoxide (0.34 g) and ethyl enedi ani ne
(0.54 L) wWeoy2tHed and the reaction 10 mi xture was sti F’Fé@l'&‘l’”?”t for 15
hr. The sol vent was evaporated and the residue was purified by flash
chromatography to yield the title corrpggnd (0 359) as a white foam NWR
(DVBO): 8 (ppm 7.87 (broad, 11-1) , 7.41, 7.37 (d+dd, 2H),
4.63 (s, 1 H, 3.32, 3.14 (mtm 2H), 3.02- 2. 90 2 84 (mtm 3H). 15

I nternediate 30 3-(3.4-Dichloro-ohenvl)-Di oerazi ne-2-one. To a solution
of internediate 28 (2.0g) in EtOH (100m ) sodi um et hoxide (0.60g) and

et hyl enedi arrlhe reébt%nm)xtmrwaadmmhraﬂ reflex ferad¥s bn Doe solvent wagas stirred

at r.t. for U‘eaﬁdﬂ Wﬁﬁewddkhelveﬂe%d%rbﬁﬁ di | uted
with ethyl ace? ap |

concentrgt ed 9t f t’T‘H ﬂ@é?fﬂﬁ%‘:’fg’? '?T §) m gaﬁi?d“ - Sl
( ng:IEB 8 ( preth ﬁrc@ﬁhrﬁtdle)l(oti) g) e bdded ddl te $eact(oodmmtur¢ wa 91 (sa,
3- Oxo- 2- henﬁpsﬁda r@uryﬁ%-n?-car'gonyfa %Férlﬁép fodﬂ%gl '-\iﬁ utlon of
triphosgene Wassakigd and theweaction mixiire was-glirred fep B Wa%ded at OC
and, after 1@ofidhirated HiRiied WitRAGDENEN® washed With) a 3N'IHCI|zmﬂ bene. was

d d
I 2 vk A ORI L ST
chr omat ogr apwhidhOnasqiiified by)flasb chromatagsaphy { tq gbtaimay) as a

f 011 | -
oam V011 %ﬁ?@hﬂ@@@ 9 d&ﬁ%n&%nm-dleﬂ&&he e mmac.a f g, 35 (m

3 7 3.3 (m ester (h88) nedi ate 32
244- Fl uor 02- Maishyhixiuhe rwas) dﬂssoWedpinasamnnéetnacamrﬁ@xm mbethen N5- bis

trifluoromet BdnEGieiimidetioYd gfahd 2,2"-azobis(2-methylpropionitrile) (0.05 g)
were added and the reaction mixture was heated at reflux and irradiated
15 for 3 ¥ hr. The solution was concentrated, diluted with AcOEt and washed
with a saturated solution of NapCO3 and brine. The organic phase was
dried and concentrated to give a crude residue which was purified by flash
column chromatography (CH/ACOEt 9:1) to yield the titie compound (1.14
g, pale yellow oil).
20 NMR (CDCl3): & (ppm) 7.72 (d, 1H), 7.40 (d, 1H), 7.30 (dd, 1H), 5.84 (s,
1H), 3.81 (s, 3H)

Intermediate 28

Bromo-(3.4-dichloro-phenyl)-acetic acid methyl ester
25 DMF (0.1ml) and oxalyl chloride (1.7ml) were added to a solution of

commercial 3.4-dichlorophenylacetic acid (2 g) in DCM (100 ml) and the
reaction mixture was heated at reflux for 1%z hr. After cooling, methanol
(50 mL) was added and the reaction mixture was stirred for 1 hr. The
solvent was evaporated and the crude compound was purifi ied by flash
30 chromatography (CH/AcOEt 9:1) to obtain the methyl ester that was
dissolved in carbon tetrachloride (60 mL). N-Bromosuccinimide (2.06 a)
and 2,2'-azobis(2-methylpropionitrile) (0.2 g) were added and the reaction
mixture was heated at reflux and irradiated for 2hr. The solution was
concentrated, diluted with ethyl acetate and washed with a saturated
35 solution of NapCO3 and brine. The organic phase was next dried with



To a solution of internediate 25 (63 ng) in anh. MeOH (6.1 nL), at r.t.,

under N2, P %o(7 ng, 10% wt) was added. The reaction Bofirpbioeory S
pl aced unde(ru(g(r)ll]n%gggat nosphere and was stirred at r.t. for 2 hr. The 10

catalyst was filtered (filtering paper) and the solvent was evaporated. The
crude 3-(4-Fl uoro-2-nmethyl-phenyl)-pi peragf n-2-one (64 ng) was dried under
hi gh vacuum and di ssolved in anh. DCM (4.0 nlL), at 0OC, under N2, and TEA
(85 V L) was added. Then, a solution of triphosgene (37 ng) in anh. DCM (2
m -) was added drop-w se. The reaction was stirred at 0C 15 for 2 hr. To

this solution DIPEA (107 L) and N-nethyl-bis(trifluorgnethyl)- he | am ne
hydrochl ori de (Na@SQ4)andeancantialed toigive g Grude fesidue ﬁ\ﬁ} \Af\és p&i"lﬂﬁgt for 18

hr. The reacti ofashi etiromatograptt)i (CH/AGOEL i1 Ao\bbtainsthe dittei compdud{2.0g)Lk) and
dried. The soligds re filtered and the solvent evaporated. The crude

I : :
product was pur?ﬁ? "oy flash chromat ogr aph 20 (AcCEt) to qgive the title
conpound as a MM&(QD&%&IS(W)@YQ (Nl\)ligx.@&g (!91.:“‘9.(5(-85"?-)111)7@ (s.8H)), 7.59
(s, 2H), 750 (bs, 1 H, 6.91-6.84 (m1H, 6.07 (m 1 H, 569 (s, 1H,
4.58-4.47 (dd, 1 , 3.49.(m 4H), 2.85- 2.39 (s, 6H). 25 Internediate 33
2- (4- Fl uor o- phdﬂ}&ﬁﬁﬁa&%i per azi ne- 1- car boxylic acid (3. 4-bis-
trifluoromet hyl 342 d:Dichloroishenvlispiperazine-2rongii ate 26 (0. 135 g) was
di ssol ved in Msghi g%dﬁoh) Qmi ttﬁfaeiﬁgwneebnvvz@ﬁu.%o&ﬁm sitoRidyaBHA
(0.102g) was car &fd Fy acﬂ@g. CArter t.he redycti on S conplete, the
sol vent was renff\34i gdrang ethyieng \?E"B?e(géfr Qlanﬂeﬁcﬁaaﬁg aélflﬂﬁ?? rﬁ";%oargani c
phaze Wa? Wsrqﬂixtuv'et\baﬂmm ht. ifor 15 ¢iroThe iselvegt waseavaporated &bd. thehe
crude 3-(4- Fluoro- ~ ) ' hi gh
vacuum and di sr§8ﬁ9§3ﬁﬁbgﬂ%%§%ﬁé§wg§%pﬁgso%Iang Wn) gwas
35 added dr op- viPs¥bg) B8 awhite ©8Mit i on a sol ution of triphosgene (0.09 g) in
dry WO 01/ 2521NRRT(BME0)08 (pm) #B700k4d TH), /88 (i)l 7a41,0C37 dedd, i nert

) Foll owed 5 S & 05,3953 DRUMHh 260, Fbpted Zefoftbm P, &0, 7
g) were ad®ed. The reaction mixture was stirred at" r.t. overnight before
bei ng di |l uted vihtdini&dihte 30 :
3-{3,4-Dichloro-phenyl)-piperazine-2-one.
To a solution of intermediate 28 (2.0g) in EtOH (100ml) sodium ethoxide
(0.60g) and ethylenediamine (0.95ml) were added and the reaction
20 mixture was stirred at r.t. for 15 hr. The solvent was evaporated and the
residue was diluted with ethyl acetate and washed with brine. The organic
phase was dried and concentrated to give the title compound (2.0 g) as a
white foam). '
NMR (CDCl3): & (ppm) 7.60 (d, 1H), 7.42 (d, 1H), 7.32, (dd, 1H), 5.91 (sa,
25 1H), 4.53 (s, 1H), 3.6-3.1 (m+m, 4H).

Intermediate 31

3-Oxo-2-phenyl-piperazine-1-carbonyl! chioride _

To a stirred solution of triphosgene (0.558g) in DCM (10ml) pyridine (0.46
30 mL) was added at 0°C and, after 10 min, 3-phenyl-piperazine-2-one (1 g).

The ice bath was removed and the mixture was stired at room

temperature overnight. The mixture was concentrated and the product

was purified by flash chromatography (CH/ACOEt 1:1) to give the title

compound (0.253 g) as a foam.



5 and washed with a IN solution of HCO, H20 and brine. The organi c phase
was dried and the crude product obtai ned after evaporation of the sol vent
was purifi W@ BESMPash col umm chromat ography (AcOEt) af f orRETEPOOAE2Y i t | e
compound as. a foam (0.2 g). NVR (DMSO: 8 (ppm) 8.14 (bs, 1 H), 7.97 (s, 1
H, 7.78 (s, 2H), 7.37 (m 10 2H) 7. %% (m 2H), 5.13 (s, 11-1), 4.49 (dd,
2H), 3.5-3.25 (m 4H), 2.80 (s, termedi ate 34 15 3- Oxo '

2- phenyl - pi per azi ne- 1- car boxyiic aC|d (3,5-bis trifluoronethyl-
benzvl)-nmethyl -am de To a stirred solution of internediate 31 (0.239 g) in
DMF (5 nL) DIPEA (0.41 nL) and 3, 5-bistrifluoronethyl-nethyl-amne

hydr ochl or i d&NMB. (G8XCIg): & (npm): ZcASeT35 A, &H)36181 (bse H)xB8%(bsasiH)uenched
with brine amghg e 1?@-@3[462)?{1 l”qyg-,_ygs negH)acted with AcCEt. The organic

| ayer was dried and 'concentr at reduce pressure. The product was
purified by flash chromatography (AcCEt) to.give the title conmpound (0.429

g). NWR ( CDCintermédiate3R: 7. 79(bs 1 H; 7. 67(bs; 2H); 7.50(d, 2H); 7.35(m
3H: 5. 98(s, 2iaPipore83hatnyi-bibhy5-6db Dickratiite-Pibibolyli: SeRPL- 2
2-(2,4-D chl o= uh—ahu' sbenzyl)smethyi-amide arboxylic acid (3, 5-bis-

trifluoromet Myl a elutivh of Wtbhuédiats 25 (63 @jdnzamomd)lar(sm mL); ar nedi ate 29

'E?I gﬁg?sglege[)ﬁghéég?n?ﬁ)%éw %8 'ﬁéﬁ %r d%égagﬁ'hzh?argéﬁkd%%ﬂﬁﬂ e was
stirred at rwas planedlunderran Hneatmogahererﬂndawea stirred @8 it fas @ by Theash
chronat ggr ap Bﬁtaly%t Was Iftersd( lténng paper) and the solvent was evaporated. The

di chl h - : e f
35 The. |t 1 oPHides S droEEE hv?fév%eézbﬁ%% BB, i) Vles {HHeS (12 &
WD 01/ 25219 mn‘wﬂﬁgn/muam ang disisotvedfin lanho RGMy (B miyi pt ﬂé@hynderm ne
hydrochl ori dﬁg ( AndFEN (aaqm) w&kﬂadded mnra%@wﬁ@n df't?iib_‘ @eheqsﬂmg)r ed at

e o i o, TR e e ol i il Wi AR P, The
whi ch wé® pufari2 krd Toghis isalution DIPEA (107 pl) and N-methy -bls(tnﬂuoromethyl)-

benzylamine hydrochloride (108 mg) were added. The solution was stirred

at r.t. for 18 hr. The reaction mixture was diluted with DCM, washed with

1N HCH (1x) and dried. The solids were filtered and the solvent

evaporated. The crude product was purified by flash chromatography

20 (AcOEt) to give the title compound as a white solid (93 mg).

NMR (CDCI3): & (ppm) 7.79 (s, 1H), 7.59 (s, 2H), 7.20 (bs, 1H), 6.91-6.84

(m, 1H), 6.07 (m, 1H), 5.69 (s, 1H), 4.58-4.47 (dd, 1H), 3.49 (m, 4H), 2.85-

2.39 (s, 6H).

25 Intermediate 33
2-{4-Fluoro-phenyl)-3-oxo-piperazine-1-carboxylic _ acid __(3.4-bis-
trifluoromethyl-benzyl)-methyl-amide
Intermediate 26 (0.135 g) was dissolved in MeOH (5 mL) and the
temperature lowered at 0°C, then NaBH4 (0.102g) was carefully added.
30 After 2 hr the reduction was complete, the solvent was removed under
reduced pressure and DCM was added. The organic phase was washed
with ' H20 and brine before being dried on NazSO4. The crude 3-(4-
Fluoro-phenyl)-piperazin-2-one (0.140 g) was dried under high vacuum
and dissolved in anhydrous DCM (56 mL), at 0°C and TEA (0.433 mL) was
35 added drop-wise. To this solution a solution of triphosgene (0.09 g) in dry




5 chromat ography (from AcOEt 100% to AcOEtI MeOH 8:2) to obtain the title

conpound (O s a white foam NWR (DVSO) 8 (ppm 8.30 7.96
(bs, 1 H), yﬂ%ﬁ%ﬁfé 1H, 7.54 (d, 1 H, 7.35 7.33 (d+d§?ﬁ?ﬁﬂm?.z44 (s, -
| H, 4.61 (d, 1 H), 4.39 (d, 1 H, 3.39, 3.25 (mm 4H), 2.76 (s, 3H). 10
I ntermedi ate 36 2- (3. 4-Dichl oro-ohenvi) - 34gxo-ai perazi ne-1-carboxylic acid
(3.5-bis- trifluoronethyl-benzyl)-nethyf-amde. To a solution internediate
30 (0.413g) in DCM (40 m-) TEA (1.4 m-) and, 15 dropwi se, a solution of

tri phosgene (0.25 g) in DCM (10 m -) was added. The reaction m xture was

ti dat r.t. 1 hr, o 0.6 1l -
?3{ r5r gi s? ri 1[ I uopg%(%#ﬁﬁ?%ﬁﬁeﬁ&t%EFgﬂé?femﬁalﬂl%'eﬁﬁ%%edgh?d.ergﬂe@mrewer e
added. The reacwasmaintainedeat\v@sC sfor 13r br) then THPEA (0.4 rmB) followednby \&&hed
ith I N sol uty, i e T j \ete 2 i ed
\glnd cgncentS (r)ag e%fg‘{ﬁgaéﬁg tpﬂgﬂ%{ﬁ%%ﬁ g're oﬁg%rtaaagﬁaﬁ (%WSLH,E e btg egﬁglsﬁ
chr omat ogr aphy TeRetinn mixtete was stired ﬂE@PﬂM@tgefﬁre&?’!ﬂQ' teq, with DM
conpound (G 13 gnd whsheéd With® 1N SbRtioRP\dPBCISHHOrand Brifel THesorganid)phased6 (s,

L1775 (S, o id B s ol bl e evdociBubH b yid sdent’ 11

| nt er medi at e 37was purified by flash column chromatography (AcOEt) affording the title

4-(3.5-Bis-trif} W%gfm;gh@ar banoyf | - 3- (4-f | uor o- 2- net hyl -
phenvl)-aiperaﬁ%r oxylic 1., 1- - A ~\galy;

(di ast ereoner le&@M 0] (§¥'§3 gq'ﬁr(hﬁt E@fn@fﬁ%l“@eﬁz@ ﬁ?‘@aﬁb%o’fﬁ"!-s-(zx
f1 uor 02- metthy! - 219509 (mpRHEr5:18r(s, 1H) #-49%9d.i 2H) S o325 (. AHb 280 ds.hy |
ester (di asterﬁﬁfer 2) (37b) To a solution of carbonyl diim dazole (402
ng) in DCM (8.3 nm.), at r.t., 35 under N2, (R)-sec-phenylethyl alcohol
(0.3 mM-) was added. The sol ution WO 01/ 25219 PCT/ EPOO/ 09722 48 was
stirred at r.t. for 1 hr. Exanple 11 (790 ng) in anh. acetonitrile (8.3
m-) was then alﬂ@é‘ﬁnédiafehf4 solution and the reaction m xture was heated

156 3-Oxo-2-phenyl-piperazine-1-carboxylic _acid (3.5-bis-trifluoromethyl-
beng' I}-methyl-amide
To a stirred solution of intermediate 31 (0.239 g) in DMF (5 mL) DIPEA
{0.41 mL) and 3,5-bistrifluoromethyl-methyl-amine hydrochloride (0.366 g) '
were added. After 3 hr the mixture was quenched with brine and the
20 aqueous layer was extracted with AcOEt. The organic layer was dried and
concentrated at reduced pressure. The product was purified by flash
chromatography (AcOEt) to give the title compound (0.429 g).
NMR (CDCI3): & (ppm): 7.79(bs, 1H); 7.67(bs, 2H), 7.50(d, 2H); 7.35(m,
3H); 5.98(s, 1H); 5.43(s, 1H): 4.63-4.32(dd, 2H); 3.88-3.56(m, 2H); 3.50-
25 3.30(m, 2H); 2.81(s, 3H).

Interme&iate 35

. iperazine-1-carboxylic acid (3.5-bis-
trifluoromethyl-benzyl)-methyl-amide _

30 To a solution of intermediate 29 (0.33g) in DCM (30 mL) TEA (0.65 mlL)
and, dropwise, a solution of triphosgene (0.23g) in DCM (10 mL) were
added. The reaction mixture was stired at rt. for 1 % hr then
concentrated and purified by flash chromatography to vyield 2-(2,4-
dichioro-phenyl)-3-oxo-piperazine-1-carbonyl chioride (0.3g, white foam).

35 The latter was dissolved in DCM (30 mL), then DIPEA (0.3 mL) and (3,5-




at 50C without a water condenser in order to evaporate the DCM A water
condenser was then adjusted to the flask and the reaction mxture was 5
refluxed f OW2? The sol vent was then evaporated and tHRCHERDGR2
partitioned between AcOEt/1 N HCI. The phases were separated and the
organi c | ayer was washed with sat. aq. a (2x). It was then dried and

t he sol vent evaporated. The crude oil s purified by flash chromatography

(CH AcCEt 8:2). The mixed fractions were re 10 chronat ographed using the
same conditions. Internediates 37a (242 ng) and 37b (152 ng) were obtained
as white foans. Internmediate 37a: NVR (DMSO 8 (ppm: 7.90 (s, 1H); 7.67
(s, 2H); 7. 3bistrifludtomethytienzyiF-neshyleuning hyglcooalo&ue((msmg)wyereadaéd( q, 1 H;

4.60-4.41 (dep %@bcﬂorﬂnﬁ&uﬁe’*ﬂva& sm'ed §t@ug fQP’ﬂ/R@lmth ",{a 1%0 ‘. 331 |

3 1.48 t '
(H)S; 7H257 (s, S9 'b"7SE1 Héf‘ !‘ﬁg ﬁvn%H#ﬁeaor@enm@ha %56"@6 nd 5(§4
(zqé71(H) 37_1{) @ondentfatédido ghib the4 chutle( prodiudt ; which Swas) putified By Ogaéml 3H);

: S .
45)43.5.Bi s tr‘u?"frﬁg"é’%ﬁé’ﬁmr?m;’%"env _efﬁfoﬁ}%ﬁﬁ gg?r’%’ "?ﬁ‘? )- (4
fluoro 2-net EYMPEHBM (0.458) gsamwhi Mear boxyl i c aci d 14R) - phenvl - et hyl
ester (diast MR MSD 8%?&)830 (bs, 1H), 7.96 (bs, 1H), 7.73 (bs, 1H) 7.54 (d,
T U SR L 1 i R
phenvi - et hy| 3&& (@n+ragéH) 2ef&(s08H).2) (38b) To a sol ution of '

1,1 Cargnyl diim dazole (0.163 g) in DCM (5 nL) (R)-sec- phenethyl al cohol

(0.122 q) vvag addeg_ :i\ng the m xture was stirred at roomtenperature for 30
mn. Then a exarrple 10(0 250 g) in 30 acetonltrlle(Sm ) was
phenyl)-3 ipe L. :

added and t h@-(8i4Dighd e boxwplic | & \fR5-bisy ed and
AcCEt was adgiliorbnfetRVEBEhEV 'mdewashed W t h HCl 1 N (2 x50 m-)
and brine. s T*’s"i’“é?ﬁ&—w & 5B ST e R HEETEN A S Pt pc e 6. 2)
to obtai® thdrapwises acsolptiom of GiphovgerE (2% §) iIPOONERDD nil)Agas added.
(di ast er eoneThé readlidhSmikturé Wad Bfirréd bt £.t.CRFPAOYAr, IRén CiIPEAl @ EMDT 2 -
and (3,5-bistrifluoromethylbenzyl)}-methyl-amine hydrochloride  (0.54 g)
were added. The reaction mixture was stirred at reflux for 3hr, then
washed with a 1N solution of HCI and brine. The organic phase was next
20 dried and concentrated to give the crude product which was purified by
flash chromatography (from ACOEt 100% to AcOEt/MeOH 8:2) to give the
titte compound (0.13 g, white foam).
NMR (DMSO) & (ppm) 8.24 (bs, 1H}, 7.96 (s, 1H), 7.75 (s, 2H), 7.54 (d,
1H), 7.51(d,1H), 7.33 (dd, 1H), 5.11 (s, 1H), 449 (dd, 2H), 3.5- 3.25
25 (m+m, 4H), 2.82 (s, 3H).

Intermediate 37

4-(3,5-Bis-trifluoromethyl-benzyl-carbamoyl)-3-(4-fluoro-2-methyl-

phenvl)-piperazine-1-carboxylic acid _ 1-{R)-phenyl-ethyl _ester
30 (diastereomer 1) (37a) |

4-(3,5-Bis-triﬂuoromethyl-benzyl-carbamoyl)-3;{4-ﬂuoro-2-methﬂ-

henyl)-piperazine-1-carboxylic __acid __1-{R)-phenyi-ethyl _ester

(diastereomer 2) (37b) :

To a solution of carbonyi diimidazole (402 mg) in DCM (8.3 mL), at r.t,,
35 under N2, (R)-sec-phenyiethyl alcoho! (0.3 mL) was added. The solution




0.08 g). Lnternediate 38a: NWVR (CDCI3) 8 (ppm 7.74 (s, 1H); 7. 52 (s, 2H);
7.40- 7.24 7.18 (m 1 H,; 6.87 (m 1 H; 6.80 (m (q 1
H: 5.57 5 "IE’A{Q‘% 4.7.4.46 (m | H: 3.98 (m 2H): 3.45F ’?’7%6

2.77 (s, 3H); 2.36 (s, 3H); 1.54 (m 6H). Intermediate 38b NI\/R(CDCIB) 8
(ppm 7.74 (s, 1H); 7.53 (s, 2H); 7.40- 7426 (m S5SH); 7.16 (m | H); 6.87
(m 1 H; 678 (m 1 H,; 586 (q, 1 H; 557 (m 1H,; 4.62 (m 1 H); 4.04
(m 1 H; 3.84 (m 1 H: 3.50-3.04 (m 4H); 2.76 10 (s, 3H); 2.41 (s, 3H);
156(m 6H). Intermedi ate 39

(+)(S)-3-(4-Fl uoro-2anet hyl - phen pl perazin - 2-one Metho 0
suspensi on of |\M§%|sﬁﬁﬁﬂé=tté' to r(135r déxamplﬁaéeﬁmpgm) m?nhmqqfomwa‘h&%ﬁ c Acid

(27.3 g) was adﬂﬁ;s:/a'Ehﬁeﬁ Rided 1o the volution iandate atactidn mbdure! wa$ heatedn at

(Y manr o SGEFARS G R AU aprimb OB R

L(+) - mandel ate 4
was suspended icondenser mscthen adj e the faslp andf thexregction MWF%M@ 0

sol ubi | i satg on t r f r 2
L tsere dﬂeh Wﬁeﬁqﬁ} jeoéﬂlwﬂpﬁéé tHeR éviborited’ 86d fthe rfe%rdd%e

obiai hing (+) LparlionacbaMsen AGEET HO 31 aresks werp Sharic antf s o,

(30.4 g) as whiérganic! lager was:washedrwnﬁi satsaq4gl)aa|va(2x)sn|ts\pasmlm dried@pgt (300

m-) and treat he
or gani ¢ phase \i@g t%ée]‘ﬁmwa%‘;ag ofeitd, ‘g ﬁg‘gﬁ& 2’2’:@ was
count er - ext r act @omatagraphyy (@H (ié Eephase
(1800 nl -)10'vas ehrbmatsyraphediusihg Wsanaemamnsemwrmzmmm

bt the t Method B 30 T
ool utfon’ heat @é&é@@%ﬁ%@?%@?gt Bl B ™ VB D1 Acotate
(2000nL) L( +)- Nntetmediate37a: NMR (IMSR) S(pem); Z90 oG%OIEBATQ?|(§-|%Fé}a]d%7

(10.8g) were adﬂzd (me qs@@bsmmmas 894, rm; 5(75 (a0mn4a60-4543 (UbenH)seeded

with white cry 'ﬁ‘tbﬁ@gzs (g gﬁ\gg; 1”338 %Lr 35

pi perazin - 2 o

ni trogen aktosdntermegiata @bt BIMR DMSQ)sS (pRM): s7t90 K%d"'r'bﬁ 67,(8, %) L4rour at
WO 01/25219 PCT?‘ BEPOR, 8RY;2505 (dd, 1H); 6.80 (m, 1H); 5,74 (q, 1H); 4.60-4.40 (dd, 2H);

4.50 (m, 1H); 3.79 (m, 3H); 3.00 (m, 3H); 2.87 (s, 3H); 2.29 (s, 3H); 1.46
(d. 3H).

20 Intermediate 38

4-{[1-{S)=(3,5-Bis-trifluoromethyi-phenyl)-ethyl]-methyi-carbamoyi}-3-
(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid _ 1-(R)-
phenyl-ethyl ester (diastereomer 1) (38a)
4-{11-(8)-{3.5-Bis-trifluoromethyl-phenyl)-ethyl]-methyl-carbamoyi}-3-
25 (R)-{4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid _1-(R)-

- phenyl-ethyl ester (diastereomer 2) (38b)
To a solution of 1,1'Carbonyldiimidazole (0.163 g) in DCM (5 mL) (R)-sec-

phenethyl alcohol (0.122 g) was added and the mixture was stirred at
room temperature for 30 min. Then a solution of example 10 (0.250 g) in
30 acetonitrile (5 mL) was added and the mixture was refluxed for 4 hr. The
mixture was cooled and AcOEt was added. The organic phase was
washed with HCI 1N (2 x 50 mL) and brine, dried and concentrated to give
the crude mixture of diastereomers, which were separated by flash
chromatography (CH/AcOEt 8:2) to obtain the ftitle compound 38a




50 0C, washed wth cooled Ethyl Acetate (2x200m ) then dried under @vacuum
roomtﬁgperature for 2 hours to obtain L(+)nandel ate- 3-(4- '
FI uor o- 2 Henyl ) - pi perazin - 2-one(126.22g) as a VMFTW/@?'IIZZJV\A sh
'solid which was suspended in DCM (2760nL) then NaOH 0.8Min Brine 5 (17.35g
of NaCH in 530nL of Brine) was added. Tfg organic phase was then washed
with Brine (380nL) and the aqueous phase was counter extracted four tines
wi th DCM (4x1500nmL). The conbi ned organi c phase was dried and concentrated-
to obtain the title conpound (60.35g). 1H NVR (DMSO 8 (ppm 7.77 (bm 1
H; 7.24 (dd, 6. 96 td, 1 H: 4.43 (s,_1 H; 3.30
(m 1 H: 3. 1@'%2’99'“951 -283§ q])n;l")'ém ,_.Qchmpé)hlﬂd %F?d@tgtﬁ%er 2E) . HPLC
Chiral cel Q) (.88@X250mm) from Daicel; Mbile Phase:n- Hexane/Et hanol 80: 20
v/v; Fl ow 1 B naI s)
Di ssol ut | onnm @51@ %gé%&@ 7?&8% @h‘kcgg @ogﬁ,@'@ | on
ng/m; | nJ ectd- 341('5' 6HY:F18 (mi 3H):16.8% ém, 1HX 6,8i(m, 1H)=3.86<al \‘VUNt5 8HC 3,
Sour ce: Ba; H?:ownmd ]1H; 3.98! (i, 2M)h 3102 06 (]hdrﬂu)lzﬂe é slqymerature
[C]: 20; V\avelﬁggt( 3[|_qu54 GHPOHC sarrple [k p/lv 7) +
I nt er nedi at e

2 ('S) - (4- FI udnternediate38 mxcpasb&@mnbaﬂaz(mmr Zéﬁb(sxy'ZH)zﬂdOn-d
"1-(R) - (3. 5-P rsﬁ}] Wmsl AHPLEYS (meHYYE.8

ACREERt bbbt i -

sol uti orfQof (s} 3H)yrediiase3R)y 1(8R2(mMPBH).n anhydr ous DCM (270 rrL) TEA (16.4
m.) was added. The sol ution was cooled dowmn to OC and a solution of

tri phosgene (17.3 g)..in anh. DCM (60 nL) was added drop-w se over 40 mn.
The reaction stirred at OC for 4 hr and was brought back to
r.t. DI PEA (7€){8)-844-Flucro-2-ntetheliphenyl}-piperarid {Bonesol ution of [1-(3,5 30

bis-trifluor I phenyl) ethyl]-methyl-amne (23.6 g) in acetonitrile
(300 rri ) a%ﬁa‘ddltlonal anount of acetonitrile 300 n1_ The reaction

mi xt ur e TRas V& Aetushensignosfcinteymediate 25 ¢$5 @) iRo ACOR BP dnblser to
evapor at e t h1dpddic Weith(27!8:g) was added. tTEhepsuspension iveas sttrmdmd‘.t?&ﬁn t he

flask was eqy RRGHat'sl58cFol'2 1! filtdtBd SRdriedPibidrVaclfiRrat Pd bBtaIH ©

crude L(+)-mandelate 3-(4-fluoro-2-methyl-phenyl)-piperazin-2-one (37 g),
which was suspended in AcOEt (370 mL) and heated to reflux till complete

20  solubilisation then cooled to room temperature and stirred for further 2
hours, filtered, washed with of AcOEt (150 mL) and dried under vacuum
obtaining (+) L-mandelate 3-(4-Fluoro-2-methyl-phenyl)-5,6 pyrazin-2-one
(30.4 g) as white solid. This material (30.4g) was suspended in AcOEt
(300 mL) and treated with NaOH (0.73M, 155 mL) saturated with NaCl.

25 The organic phase was then washed with water (90 mL). The aqueous
phase was counter-extracted 4 times with AcOEt (80 mL). The combined
organic phase (1800 mL) was dried on 10 g of NaoSO4 and concentrated
under vacuum obtaining the title compound (25.04 g) as white foam.
Method B

30 To a solution, heated at 45°C, of intermediate 25a(168 g) in Ethyl Acetate
(2000mL) L(+)-Mandelic Acid (116g) and 3,5-dichloro-salicilaldehyde
(10.8g) were added. The solution was stirred for 30min at 45°C then
seeded with white crystals of L(+)mandelate-3-(4-Fluoro-2-methyl-phenyl)-
piperazin - 2-one  (0.4g). The obtained suspension was stirred under

35 nitrogen atmosphere at 45°C for 16 hours then stirred for further 4 hour at



35 was heated at 70C for an additional 2 hr (4 hr total). It was then

br ought WO PCT/ &P00/ 09722 51 back to r.t and theggil oTHQS
evapor at ed. Q%éf,'f%gl due was partitioned between DCM/ 2% /ﬁaiﬁlgﬁt#ei
phases were separated. The aqueous |ayer-was extracted with DCM (Ix) and
the conbi ned organic extracts were driedggThe solids were filtered and the
sol vent evaporated to give a " 5 crude m xture of title conmpounds which

were purified by flash chrorratography (AcOEt/CH 8:2) to obtain the title
conpounds 40a (8.8 g0 and 40 b (9.0 g) as white foans. NVR ('H, DMSO d6):

o 534 (s, 1 PGG: washopwih’ puied Gl Aceidt EapboniKnen degh Uader (55,
(s, 3!—!)95 1. 562(dactﬂlﬁ) atrobry temperaaturd For 2N\hburs 1o, oMCL(iQMan&e&td—G-(Gszgl

: t :
Vi 5 b (s, Gugotinabbonanifpplind - Jonel82ag) a2 8 hslyion 17,
(d, 3H). 15 | nt 8@l whgmewaslguspended in DEM (2760mL) then NaOH 0.8M in Brine
4héﬁ |()1 3| Oeré?gg (173561 oh RO inSS3OHR | of Brifle) vﬁsl‘éﬂdefcflz;rhréfd amermt\ba%
et hyl - ani de To*hf"smﬁ?%m%f bfipd {3md) &pd %\‘FP”% AR e pRdter - )
T

. s n entrated %0 o

’n sat. aq. “rNa%” W@MZ%J@?&H% AR B o R R L

washed wit g sat (td aﬁ) A4Z(s, (1K) 3.30 (rd1HpB. 141émsdl-l)£2.92€(mzpﬂ1l)a12&ﬁ2 (Mhe
crude product )j Kg ?_ged by flash chromatography (CH AcOEt 1:1) to
cgnpound

[ the titl |1 I 7.94
?!s?/elH),e 7. 80~ 7 HRL ‘m Chisplcel @3) 4@-%@%@0%%( Ha"’P"I-i)R\%% Bt‘é@ ml H,
g éllg Etd 11|_|)I—|) HéxﬁﬁblEmanbl 80:204/EFidwrl rAbdmin;3DétectonUV @ 265nth 6@1'2616? (1 H)l,
258 Lo e B oo e gt 2, 1
(cmt') 165 217 gmplq\)googgrggatlggil rpgqﬂ imqgop@%;ﬁetentlon times: 2:8.4
[alo(solvent CHCI3, Source: Na; Cell volume [ml]: 1; Cell pathiength
[dm]:1; Cell temperature [°C]:20; Wavelength [nm]: 589; Conc. sample [%

pi] :1.17)=+17.9.

20 Intermediate 40
2-(S)-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-1-carboxylic  acid
1-(R)~(3,5-bis-trifluoromethyl-phenyl)-ethyll-methyl-amide ( 40a)
2-(S)-{4-Fluoro-2-methyi-phenyl)-3-oxo-piperazine-1-carboxylic acid
1-{S)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amide.(-40b)

25 To a solution of intermediate 39 (12.1g) in anhydrous DCM (270 mL), TEA
(16.4 mL) was added. The solution was cooled down to 0°C and a solution
of triphosgene (7.3 g) in anh. DCM (60 mL) was added drop-wise over 40
min. The reaction mixture was stirred at 0°C for 4 hr and was brought back
to r.t. DIPEA (20.2 mL) was then added, followed by a solution of [1-(3,5-

30 bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine (23.6 g) in acetonitrile (300
mL) and an additional amount of acetonitrile (300 mL). The reaction
mixture was warmed up to 95°C (oil bath T°C) without a water condenser
to evaporate the DCM. When the internal temperature had reached 70°C,
the flask was equipped with a water condenser, and the reaction mixture

35 was heated at 70°C for an additional 2 hr (4 hr total). It was then brought



I ntermedi ate 42 35 1-(4-Fl uoro-2-nethvl -phenvJ) - propane- 1. 2- di one WO

01/ 25219 PCT/ EPOQ 09722 52 1) To a suspension of magnesium turni ngs
(283ny) inVHAM2SHIE (3 nl), at r.t., under N2, was addedPGI/EPRIOPT22r yst al
of 12, followed by 10% of a sol ution of 1-brono-4-fl uoro-2- met hyl - benzene
(2.0g) in anhydrous . THE (8 nL). The gzspensi on was heated gently (heat
gun) until the brown 5 col our disappeare The remai ni ng brom de was added
drop-wi se, namintaining the reaction mxture warm (50-60C) with an oil
bath. After the addition was conplete (15 mn) the suspension was stirred

at 70C until the ma?nem um turnings had al nost conpletely reacted (2 hr).
The new br owbaskteafricandithe selventiwas evapesatedsThe residug was partiioriesh of Li Br -

(2573 " el . s el ot i
1 hr. '?'he r eadd¥eE VIR %i‘ﬁ?‘gtééfé‘g} ﬁgﬁgﬁ ﬂ? qg? a rﬂfg?'ﬂﬁ Q’:&?G{?ard

sol ution pr epaecel drbdy Ehewsolidsiwere ﬂterpdmasd the solvest| evagorpgeddwglve: lal ori de

(1.13 9). gThe hﬁ%“m&'ih Ydfurtme hﬁﬂ@dwﬁfch‘ Niérel Quriied> By -fabfe THE vas
evapor ate 3 e resi n Aﬁw ayer was
washed with s& romatogiapl g thRREaB i, which
was purified hndﬂbas(s@g)aMelfm (CI—VAcCEt 95:5) to give the title
conpound as a D N 6. 98
(PO 5% eI S Cl Rl o gﬁ@ﬁ%"léﬂ%?ﬂ%@& ate
43 5- (4- Fl uor 3H)-68 r(;d,'ﬂ'ﬂe@a“) (ss-Tkbt ﬁ;ﬂl"' 324M. 0253 (& sol uti on
of internedi agR),4227 (s, 3#1)) 1.884dd 3H) | enedi am ne (0 22 mL) in 25 toluene (13

M), at Tt OHal adio Sﬁwng BRIBO-AE25RY & D) T (o] 97y q8 M xture

was heated at

filtered. The(dfhiH)s8.88(dd, 1k 6L0/4td.11HICR2%(Ae 16D 8,28 (s, 3PpdBat ed and

the crude oil (psH) 266 (sc8HY)2.27 a5 BH)IT.62%d,@H)aphy (AcCEt) to give the
title corrpounfj as )gm or(angepm % Zn g). 30 I\)lalVR (cpa 3) S (ppm 7.18 (m 1

, 7.0-6.9 (m 2H), 3.6-3.45 (2m 4 2.20 (s, 3 1.88 (t, 3
H) ' 15 (Interml_zmate : 44 ( a2 ( a2 ( .

4-[2-{1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-2-(4-fluoro-2-methyl-
henyl)-piperazine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-
methyl-amide
To a solution of example 8 (0.05 g) in anhydrous DMF (1 mL), under N»,
20  at room temperature, were added TEA (40 pl) and N-(2-bromoethyl)-
phthalimide (28 mg). The reaction mixture was stirred at 80°C for 5 hr and
was then cooled down to room temperature. It was poured in sat.aq. NaCl
and the phases were separated. The organic layer was washed with sat.
aq. NaCl (2x), dried and the solvent evaporated. The crude product was
25 purified by flash chromatography (CH/AcCOEt 1:1) to give the title
compound (0.25 g) as a yellow oil.
NMR (DMSO) & (ppm) 7.94 (s, 1H), 7.80-7.90 {m, 4H), 7.67 (s, 2H), 7.33
(m, 1H), 6.91 (dd, 1H), 6.45 (id, 1H), 4.60 (d, 1H), 4.34 (m, 2H), 3.80 (m,
1H), 3.64 (m, 1H), 3.18 (m, 1H), 2.82 (s, 3H), 2.79 (m, 1H), 2.80 (m, 1H),
30 2.66 (m, 1H), 2.60 (m, 2H), 2.46 (m, 1H), 2.26 (m, 1H), 2.27 (s, 3H).
IR (Nujol) (cm™) 1650 — 1773.
MS (m/z) 651 [MH], 673 [M+Na]".

intermediate 42

35 1-{4-Fluoro-2-methyl-phenyl)-propane-1,2-dione



IR (Film .(cm) 1612, 1530. M5 (mz) 204 [M+. 35 Internediate 44 WO
01/ 25219 P 49722 53 PCT/EP00/09722

2- Met hyl - 342- et yI'- 4-fl uor o) - phenyl - ai aerazi ne-1-carboxylic acid benzyl
ester To a solution of internediate 43 (554 ng) in anh. MeOH (11 ni), under
N2, at r.t., was added Pd/C 10% (110 ng)s&and the reaction mxture was 5

pl aced under an H2 atnosphere for 2 hr. The catalyst was then filtered
(filter paper) and rinsed with AcOEt. The sol vent was evaporated and the
resi due dried under vacuum 2-(4-Fl uoro-2-nethyl-phenyl)-3-net hyl

Bkt (27 ) o TS @ SipeBioft ot inadhisiny shrpinbs Bbatiy] ifames THEOIS R, 0, 27"
chl oride (426 af)r.iweundexdNmowas added asemall icaystalofel2, fol hw!é%ﬁ @ red at
-5C for 2 hr-asdlu bf 1:SmBOLAIGStoiBmatiyl-BEnzer¥ [1008) in &Rydrous | TRIFphases

(208)
wer e separate T ueous |l ayer was xtract.ed, Wit A t he
conbi ned or garﬁsc"@'s-t The suspension weg he i%&i’YﬂEe%Bﬁ'%fC%§'é§‘§ﬁ§ﬂ’& t he
sol vent e&porediest. didappearet: The vemaihihgobromidel was f added cdroprwisegr aphy
(CH AcCEt 1: 1) inipgd t BYIHY BF MithrPoiNBathaAftar thel | ow oi |
(111 ny).° Nwﬁ&ﬁ@?qﬁg?ﬁa "fh%ﬁ? g'mgm ﬁ? 6. 8(‘%&@( '316-3, g.ﬁw (m
OH), 4.48- 4. Fdditign was)complets. (150min) the suspgnsion wassstisied at,40°C upfi
?.F_2|5;02. ?8 m(;n tgig)BmagResi@m*tuﬂ':iaﬁs h?d,almb&t c@nﬁlétehé gies:ﬂeg é(ﬂ,hr);H)’he pew R
[ cnt . . ternedi ate

4-1(3,5-Bis-tr ’PWE&”E{FBFP?%%% BQ#Wft%&Stkﬁ'car bamovl | -344 fluoro-2 25
met hyl - phihvi ) 20A soltutiph-ofiLiBn (2:26,) in-anty )t[fé'lfy(ZQ:"%& wasRdded droprvase fy
sol ut idgndofT EIAan,r ; ﬁi'bat(%} 66?1._( ¢R82 ') )in iahhATHIF (2@\4111.).5Thh)re_aatorﬂﬁfixtumnder N2,
was adde . o,tnl s, salutl . . e °
tri phosgene (1 ﬁ{!ﬁ‘g‘ﬁ At & for E&MQJ('? Fﬁ%‘%ﬁ'ﬂ%&a@’??éﬁ%ﬁ‘@?‘é agé-,ss Cotirred
at 0C for 2 hrandtheTGrighaed solution prepased ahave was added depwise followednet hy | -

by pyruvyl chioride (1.13 g). The reaction mixture was stirred at -78°C for 2

15 hr. The THF was evaporated and the residue was taken up in ACOEt. The

organic layer was washed with sat.ag. NH4Cl (2x), dried and evaporated

to a crude oil, which was purified by flash chromatography (CH/AcOEt

95:5) to give the title compound as a yellow oil (0.58 g).

NMR (CDCI3) & (ppm) .7.68 (m, 1H), 6.98 (m, 2H), 2.56-2.52 (2s, 6H).

20 IR (Film) (cm™) 1712, 1674.

Intermediate 43
5-(4-Fluoro-2-methyl-phenyl)-6-methyl-2,3-dihydro-pyrazine
To a solution of intermediate 42 (0.58g) and ethylenediamine (0.22 mL) in
25  toluene (13 mL), at r.t., under No, was added anh. Na2SO4 (2 g). The
reaction mixture was heated at reflux for 6 hr. It was then cooled down to
rt. and filtered. The solids were rinsed with DCM. The solvent was
evaporated and the crude oil was purified by flash chromatography
(AcOEY) to give the title compound as an orange oil (0.44 g).
30 NMR (CDCI3) 5 (ppm) 7.18 (m, 1H), 7.0-6.9 (m, 2H), 3.6-3.45 (2m, 4H),
2.20 (s, 3H), 1.88 (t, 3H).
IR (Film) (cm™) 1612, 1530.
MS (m/z) 204 [M]".

35 Intermediate 44



bi s(trifluoronethyl)benzyl am ne hydrochloride (370. ng). The sol ution was
stirred at_r.t. for 18 hr. It was then diluted wwth DCM washed wth 10%
citric aci WQWR$Ind dried. The sol vent was evaporated arRCHERSVEYIR2e Oi |
purified by flash chromat ography (CH AcCEt 6:4) to give the title 35
conpound (545 ng) as a white foam WO 0%%25219 PCT/ EPOO/ 09722 54 NWR
(CDC13) 8 (ppm 7.76 (s, 1H), 7.50 (s, 7.34-7.30 (m 5H), 7.00 (m 1
H, 6685 (m1H, 6.76 (m1 H), 5 2-5.1 (dd, 2H), 4.75 (d, 1 H), 4.30 (d,
1H, 465 (m 1A, 435 (m 1H, 400 (m 1 H, 3.54-3.40 (m 2H), 3.1
(m 1 H, 3.06 (s, 3H, 2.38 (s, 3H), 1.05 (d, 3H. 5IR(Film (cm1l)
3437, 1705, 12dMethyl8-{2/methybadluardl-phenyipiperazinedecatboxylic _ acid
3-(2-Met hyl - 4pbh régw,henyl) 5-met hyl -5, 6 di hydro-1 H avrazin-2-one 10

5 Egt

Under inert a nedi at e i ssolved' in dry
tol uene (5 niy© 8 fidtian 9% mtqmewﬂiﬁdﬁa@(miwam)% Gt el queger WI se
fol | oned by NN3S@tr.fOwas @ddedPd/Ge10% {410 ong)nand thecreaation erinktumwakor 2 hr;

h | |
bUaporat i Bn OP%% pBhC Hn.tg o J"‘%?e?é%f?l‘f@%h&ﬁ s Berd nggcoa) 5
af f or di ng t he(fiter papes) ﬁpdlmaed rqwta AGQEL The galvent was evapora od and

3- (2- Met hyl - 4rdsidifar Odrdte Nihder 6vémmhvl @ﬁFmM:methyl:bm&ﬁ ethg@ne
(25903 S0 ' 0 8 G s i ki |5
| R (Nu; ol) (camh.) DRMO, (27690l.), 181 4-5°6 (undsy N2i. [TEA. (549 ph) eanddi ate 47
3- (2- Metqyy! -%éﬂigﬂ&#_g%é}gsw chigridé Jmé maeérazaaué’d %lqn{snhesmwﬁ Phesyn

enanti oners te 4 0 ) ssglved in ) and
Pd/ C 10% 25? 5%%9&61’(‘ Rt ‘?"922 ﬁ‘@ 0 8%  Rsreg dn, é?ﬁﬁoete The
regct i on dm xNaH@O@aIsDCM amd the p!lrasesowel‘etsahgsaiedt'l’iéae ;g:;?st layeswasnoved
under reduceghipichsp donsi

fl ash- chromat.ﬂ?Fe Bm/ ﬂt:' §Z H&ég ffordl[r%a’a b.nl‘ mxvgeur?edn(% the title
conpound and s were filtere & Solv t evapo fd. The Gride oll was

15 purified by flash chromatography (CH/AcOEt 1: 1) to ....gwe the title
compound was obtained as a yellow oil (111 mg). T e
NMR (CDCIl3) & (ppm) 7.45-7.36 (m, 6H), 6.86 (m, 2H), 5.17 (m, 2H), 4.48-
4.36 (m, 1H), 4.09-4.04 (2d, 1H), 4.05-3.94 (2bd, 1H), 3.25-2.88 (m, 3H),
2.40 +2.28 (2s, 3H), 0.97 + 0.96 (2d, 3H).

20 IR (Film) (cm™) 1688.
MS (m/z) 343 [MH]".

Intermediate 45
4-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-3-{4-fluoro-2-
25 methyl-phenyl})-2-methyl-piperazine-1-carboxylic acid benzyl ester
To a solution of intermediate 44 (358 mg) in anh. DCM (15 mL), at 0°C,
under N2, was added TEA (292 uL). To this solution was added a solution
of triphosgene (140 mg) in anh. DCM (6 mL). The reaction mixture was
stirred at 0°C for 2 hr.
30 To this soluton were added DIPEA (181 pL) and N-methyl-
bis(trifluoromethyl)benzylamine hydrochloride (370. mg). The solution was
stirred at r.t. for 18 hr. It was then diluted with DCM, washed with 10%
citric acid (1x) and dried. The solvent was evaporated and the crude oil
purified by flash chromatography (CH/ACOEt 6:4) to give the title
35 compound (545 mg) as a white foam. |



~anti, enantioners (0.110 g). 30 "H-NWR (DVMSO) 8 (ppm) 7.88 (s, 1
7.07692( 48 (s, I H, 3.3 (m 1H, 2.91 (m 2 S,
1H), 2.34 (3 oﬁﬂ%m’o 95 (d, 3H). IR (Nujol) (cm 1) 3441, 3?@"‘2‘?@%%
(mz): 223 [M—I] 35 Internediate 48 WO 01/ 25219 PCT/ EPO0/ 09722 55

2-(2- Met hyl - 4- f1 uor o- phenyl) - 3- oxo- ai aer g¢i ne- 6-nethyl -1-carboxylic acid
(3.5-bis-trifluoronethvl-benzvl)-nethyl-amde: mxture of svn enantioners
To a solution of intermediate 47 (0.105 g) and triethylamne (0.197 m-) In

S dry DCM (5 m-) was added drop wi se, at OC, a solution of triphosgene
(0.056g) in dr I nert atnosphere._. The tenperature. was

DCM (3 ml
mai'nt ai ned at éMR 6@8@3%5 %M)o? Zst(ﬁe"d)itf 80 & 2H), 5#35‘53\3@()(@ Shid )/ 9% | oned
by 3t 5- bi st rj[f(rﬂo‘llQmW(mﬂgﬂﬁﬂ?@(!m n?'l)hﬂﬂ’-@ﬂ*'(ﬂdf?ﬂﬁ 475 Q(ﬁaH))43_Df'(ﬂe 4 10
reaction mxtu i
Gt ed it D250 Jir 1ER 4,36y Yy SERTER MG e oih, AR, A F e 1
sequence. The bH@éﬁO@(%Mﬂﬁﬁs(&cﬁHbdQﬁﬂ BH crude product obtained after

evapor at i og tpqm%ﬁﬁ”tqumubsgd by flash chromat ography
(AcOEt/I\/EO—I 9 %é@j éﬂ\ﬂH‘he title conpound as a foam (0.085 g). 'H NMR

(DIVBO)8(ppn) ,795(5 1 H, 7.63 (s, 2H), 7.13 (t, 151
H, 6.87 (d,1 , 6.79 (t, 1 , 5.21 (s, 1 H, 4.51 (dd, 2H), 3.64 (m 1
H) , 330(m1lr§eﬁll-l), 277(5 3H, 2.25 (s, 3H), 1.20 (d, 3H).
IR (Nujol) (c DT O, | +_0Inrrred|t49

2-(3,5-Bis-tris L E ith: -Rrag 3
tetrakis {0ripuadst n{mlahﬂnoq)hdréﬁhtg')nedtatepm (Dtmlgyewéé) dﬁb@l\@)ﬂ iraddy

2-1 but yl st

ol uti on’of 3, Dere &E9&?3@%2&%&aﬁﬁ@méﬁ%ﬁgh&ﬁ@w’%ﬁ@e B16%m %)
25 under a ni t Wisgdal %w%@nh@e@ q@e?eb@n therepstion mixtuegwas réfluxedder 16 hr,
then diluted vRthr, thé eolidsdverst filleeéd dffvahd the @rude Tpredoctoobtainetix bftect was

dri ed, Conce“té@p%ﬁatkdh S s Eht s lrftfbaDby hh&s RnfotABBHpHY GRROEL
15 affording the title compound in a mixture with 3-(2-Methyi-4-fluoro-phenyt)-
6-methyl-5,6-dihydro-1H-pyrazin-2-one (0.200g). .
'H-NMR (DMSO) & (ppm) 8.42 (bs, 1H), 7.24 (m, 1H), 7.02 (m, 2H), 3.85
(m, 1H), 3.40 (dt, 1H), 3.13 (t, 1H), 2.18 (s, 3H), 1.25 (d, 3H).
IR (Nujol) (cm™) 3450, 1682,1614. MS (m/z) 221 [MH]".

20
intermediate 47
3-(2-Methyl-4-fluoro-phenyl)-5-Methyl-piperazin-2-one (mixture of syn
enantiomers)
Intermediate 46 (0.180 g) was dissolved in MeOH (4 mL) and Pd/C 10%
25 (36mg) was added. After 2 hr the reduction was complete. The reaction
mixture was filtered on a celite pad, the solvent was removed under
reduced pressure and the crude product purified 'by flash-chromatography
(AcOEt/MeOH 9:1) affording a 9:1 mixture of the title compound and the
anti enantiomers (0.110 g).
30 H-NMR (DMSO) & (ppm) 7.88 (s, 1H), 7.07-6.92 (m, 3H), 4.48 (s, 1H), 3.3
(m, 1H), 2.91 (m, 2H), 2.65 (bs, 1H), 2.34 (s, 3H), 0.95 (d, 3H).
IR (Nujol) (cm™) 3441, 3285, 1675.
MS (m/z): 223 [MH]".

35  Intermediate 48



(CH AcCEt 9:1) to give the title conmpound (180 ng). IR (CDCI 3): 1727 (C=0
cm. 30 NVR (DMSO 8 (ppm 7.95 (s, 1 H; 7.89 (s, 1 H; 7.87 (s, 1 H,; 6:6
(s, 1 H; waogs21%s, | H); 3.87 (s, 3H). Internediate 50 PCTEPUOA2R
trifluoromethyl-phenyl)-cycl oaropanecarboxylic acid 35 methyl ester WO
01/ 25219 PCT/ EPO0/ 09722 56 Sodi um hydri de (60% suspension in mneral oil -
86 ng) was added to a suspension of t PPrret hyl sul f oxoni um i odi de (515 nmg)
in dry DMF under a nitrogen atnosphere. The suspension was stirred at r.t.
for 15 mn.. then a solution of internmediate 49 (0.58 g) in dry DW (6

m -) was added. The 5 m xture was stirred at r.t. for 30 mn., then it was
diluted with '-Met di-flgato-phe ine-S:methylikea licc extract
was dried, cqQnes 0 ' ‘ -

(CH AcCEt 9: - grve .
| nt er nedi ateﬂ!@ﬂ_ﬁQQQ,’s.S B| S- tr|fI uor onet hvl phenw | - cvcl oar oaanecar boxvlic

;’iﬁl d nét rr? )rif) ;J%lafsombﬁrdmﬂemmaet 4750.10H )aanﬂ trietiylaminey(Gc 1971 nit) (rﬁgxfr gg%
uns " condent Y REW (5 HETwaE 486 obise. bt L, 8 SHidtion o wihgddre T (0
chl ori de sol Y0i056gpincirpOGM (3 mld undgrinest atawphwss The seraperaturg Was ne,
dried and co 0°C 1673 t5, beéTofsi the ddaition ¢fl DIPEATD® i) fofowear) as
ol e o st ogh . e 0100 9 To
EllggrE)Z rreg hyéaaimrmbduralms sm@ahfﬁ;ﬁz?pemu@cmrgam bgtqrgllﬁt:heu: er fTEA
n on O
|nterme ?’at eggfe? 'WBW% ry t%ﬁgﬁgﬁpéﬁgﬁb@?ﬁre E%gtgd{)g%ie to 0C
under a nitr or 3 hr,
then i nt er necifier @Véﬁo(aﬁamm)theasolaehtewaamuﬁad by sflash echramatagsaphyt t o 100C
orer Bt e SpEOEIMEOHSE AU FoE et do o iy (0088 51 on bt veer
H NMR (DMS 35 (ppm) 8.08 (b, 1H), 7.95 (s, 1H), 7.63 (s, 2H), 7.13 (¢,
15 1H), 6.87 (d,:1H), 6.79 (t, 1H), 521 (s, 1H), 4.51 (dd, 2H), 3.64 (m, 1H),
3.30 (m,1H), 3.18 (m, 1H), 2.77 (s, 3H), 2.25 (s, 3H), 1.20 (d, 3H)
IR (Nujol) (cm™) 1675.
MS (m/z): 506 [MH]®

20 Intermediate 49 :
2-(3,5-Bis-trifluoromethyl-phenyl)-acrylic acid methyl ester
Palladium tetrakis (triphenylphosphine) (331 g), copper iodide (0.414 g)
and 2-tributyistannyl-2-propenoic acid methy! ester (2.82 g) were added to
a solution of 3,5-(bis-trifluoromethyl)iodobenzene (1 g) in dry DMF (10 mL)

25 under a nitrogen atmosphere. The solution was stirred at r.t. for 16 hr,
then diluted with water and extracted with AcCOEt. The organic extract was
dried, concentrated in vacuo and purified by flash chromatography
(CH/ACOEt 9:1) to give the title compound (180 mg).
IR (CDCls): 1727 (C=0) cm™.

30 NMR (DMSO) & (ppm) 7.95 (s, 1H); 7.89 (s, 1H); 7.87 (s, 1H); 6.6 (s, 1H);
6.06 (s, 1H); 3.87 (s, 3H).-

intermediate 50

1;{3,5-Bis-trifluoromethyl-pheny_ll-cyclogroganecarboxylic acid
35 methyl ester



concentrated in vacuo and the residue was purified by flash chromatography
(CH AcCEet 6:; ve the title conmpound as a 30 colourl ng)
NVR ( DMSO) 0}'%)2&7 75 (bs, 1. H, 7.67 (bs, 2H), 7.29 (bs%ﬁ‘,ﬁsl?l)bém(q%'0

(dd, 1 H), 6.96 (dd, 1 H, 6.86 (dt, 1 H); 517(t 1 H, 3.75-3.42 (m
5H), 3.18 (m 1 H, 2.29 (s, 3H), 1.3 (s 1.3-1.1 (m 4H). Ms: mz =
590 [ M+tH +. 35 WD 01/ 25219 PCT/ M)/ 09722 5% | ntermedi ate 53
4-(Ul-(3.5-Bis-trifluoronethyl-ahenvl)-cvcl oaroavl | - net hyl -

carbanovl }-3-(S)-(4 fluoro-2-nethyl -ahenvi)-ai aerazi ne-1-carboxylic acid
tart-butyl ester 5 Sodiumtent-butoxide (38.5 ng) was added to a solution
of "i nt er medi at eSodium( Bydride) (60% sllnspe'ﬁdibn'l‘haninekaltdllonsﬁlaag)swas adidedttora t for

10 min., th d
for | h.. The "ﬂ#‘hsmhﬁ'stﬂﬁ'ae?t .orlﬁﬁ'f‘k')"a et 15, ) i g DN RBETICS
| ayer was dri edmtrogemxa&msnhew msm V@W"’tﬁﬁ’eattﬁtt fog 160mjReuthen &
colourless oi |l §8@t bf intérmédiate g5 gﬁﬁf&yblﬂF((GﬁnLFWéb ,addetf Thed, 1

A "647234917(( Eﬂ)"‘"’? %ﬂ"e%ﬁ} ’tif%g’qg "dhﬁ%l'twa%é"@eé?%k#ﬂh%@m
mz = 604 [ MrH| extramﬂi mmnyi acetate.nThe orghnic extbact was dried, concentrated
| 4Ter f - But Oxvcai Cbaéﬁéd YrisA-chrorRbidgrapHy(CH/ACOER & Hb

D -tent-butyldi c onat e

vva}sw?dded to & solution of in ermedl at e
81 (301 np) an it previ ously cooled to OC under

a nitrogen atnmosphere. The solution was stlrred at OC for 40 mn., 20 then

concentratﬁp | g |atU€1 resi due was partitioned between water and
AcCEt. The organ%‘e'r—wa wa hed .wi t bri ne, dr| ed and,, CO entrated in
vacuo. The resilhSBis-tAf B T O rS SHPACOEt 6:4) to

give the title AonRQwof (rﬁ@'ateﬁw(gﬂdng)lahd!mugumydrdm (5&45)‘\@0)111 8
(ppm) 7.52 (m jﬁfﬁ'pafol? (1%5 mﬁba@s%&% reflux f6r>2 his. e Gryanld extraciwas® (M

4H); 2.33 (s,
concentrated m vacuo and partitioned between a saturated ammonium
15 chloride solution and AcOEt. The organic layer was washed with brine,
dried and concentrated in vacuo to give the title compound (80 mg) as
colouriess oil.

Intermediate 52 .
20 4-[1-{3,5-Bis-trifluoromethyl-phenyl)-cyclopropylcarbamoyl]-3-(S)-(4-
fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid fert-butyl ester
TEA (150 pL) and diphenyphosphorylazide (175 pl) were added to a
solution of intermediate 51 (80 mg) in dry toluene (25 mL) previously
cooled to 0°C under a nitrogen atmosphere. The solution was stirred at r.t.
25 for 3 hr, then intermediate 54 (88 mg) was added and the mixture was
heated to 100°C for 1 hr. The mixture was allowed to cool to r.t. and
partitioned between water and AcOEt. The organic layer was dried,
concentrated in vacuo and the residue was purified by flash
chromatography (CH/AcCOEt 6:4) to give the title _compound as a
30 colourless oil (90 mg).
NMR (DMSO) & (ppm) 7.75 (bs, 1H), 7.67 (bs 2H), 7.29 (bs, 1H), 7.18
(dd, 1H), 6.96 (dd, 1H), 6.86 (dt, 1H); 5.17 (t, 1H), 3.75-3.42 (m, 5H), 3.18
(m, 1H), 2.29 (s, 3H), 1.3 (s, 9H); 1.3-1.1 (m, 4H).
MS: m/z = 590 [M+H]".
35



I ntermedi ate 55 3-(3.5-Bis-trifluoromethyl-benzovl)-1-vinyl-pyrrolidin
2-one Trinethylsilyldiazomethane (11.5 m-) was added drop-wise to a
sol uti on WQOHIS2® 5-bis-(trifluoronethyl}benzoic acid (2PGVEPW/METERE t ol uene
(20 m-) and methanol (0.5 nlL) previously cooled to OC under a nitrogen
at nosphere. The solution was stirred at r.t. for 1 hr, then concentrated
In vacuo to give 3,5-bis-(trifluoronetéfl)-benzoic acid nethyl ester (2 g)
as a colourless oil. A solution of 3,5-bis-(trifluoronmethyl)-benzoic acid
met hyl ester (2 g) and 35 1-vinyl-2-pyrrolidinone (863 L) was added to a
m xture of sodi um hydride WO 01/25219 PCT/ EP00/ 09722 58 (60% suspension in
mneral oil -jdlefite gdry toluene (30 m-) previously heated to refl ux.
The m xture wg 12 hrs hen it was partitioned between
saturated anmm4 A BISITTHUOtOMeXnYisH RYCOPropvii-metiiyini ¢ | ayer was
dried, concensiansby 3 ﬂaoab-nhne' yb-pheayl)ainera i'n"ei-f-éakbbli&l ash
, chromatograph ] ; to give the title conpound ( g as a
beige oil. M= I‘-A | nt er redi at e 56 105(358|s

trifl uor dret hswlpwetnmbut@(m 85 ma) asadded) te asolution ofntepnediate:62edi at e 55

(1.6 g) inT ‘JFC@ THFS ThddRAtioh Was'stifred 2! fof 10'MihQ terPRictiyl d

oot o o b i oo e el Yol 5 s B Lt on

of the additigft
cont i nued forwasxpartmondd rheumeﬁhwatemnakécQEt T organiolayer wasadnéda 30% KCbH

sol ution was m tHetiie@hpoling asSIBIRERE o 0 fig)! ac! ed
th 4 d
\(I:Moncentr ed N OAﬁgp r8e dﬁé?wﬁﬁﬁ'{)aﬁgg g/er %h(dGmat ography
(CH AcOEt 7: 3JH), 6.99 (dt, 1Hi) 4t5 (bne, ﬂﬁnﬁrﬁAFQiQ'(llﬁOth.)Z 285(3.@'“)&1;&8 {bsyw oil. 20
NVR (DMBO) 6 ¢ '7?3&153(%)’ PQL 22(s I H) 4.0 (t, 2H, 30_3(tt 2H) ;
?Q[Mé

1.99 (m 2H) ,,ntermedlate 57 25 2-(3,5-Bi s

trifluoromet HYP: B‘#E'@pf-[

15  Intermediate 54
1-(Tert-Butoxycarbonyl)-3-{S)-(4-fluoro-2-methyl-phenyl)-piperazine
Di-tert-butyldicarbonate (271 mg) was added to a solution of intermediate
81 (301 mg) and TEA (315 pulL) in DCM (10 mL) previously cooled to 0°C
under a nitrogen atmosphere. The solution was stirred at 0°C for 40 min.,

20 then concentrated in vacuo. The residue was partitioned between water
and AcOEt. The organic layer was washed with brine, dried and
concentrated in -vacuo. The residue was purified by flash chromatography
(CH/AcOEt 6:4) to give the title compound (80 mg) as a colourless gum.
NMR (dg-DMSO): & (ppm) 7.52 (m, 1H); 7.07-6.98 {m, 2H); 3.94-3.74 (m,

25 3H); 3.0-2.5 {m, 4H); 2.33 (s, 3H); 1.4 (s, 9H). |

intermediate 55

Trimethylisilyldiazomethane (11.5 mL) was added drop-wise to a solution
30 of 3,5-bis-(trifluoromethyl)-benzoic acid (2 g) in dry toluene (20 mL) and
methanol {0.5 mL) previously cooled to 0°C under a nitrogen atmosphere.
The solution was stirred at r.t. for 1 hr, then concentrated /n vacuo to give
3,5-bis-(trifluoromethyl)-benzoic acid methyl ester (2 g) as a colourless oil.
A solution of 3,5-bis-(trifluoromethyl)-benzoic acid methyl ester (2 g) and
35 1-vinyl-2-pyrrolidinone (863 ul.) was added to a mixture of sodium hydride -



Sodi um bor,ohydride (1.5 eq) was added to a solution of internediate 56

(100 ng) in%ébgggl (5 nmL) previously cooled to OC under q,cg.}ﬁ,[,@%q
AcCEt .

at nosphere. ution was diluted with water and extracte

The organic extract was dried and concentrated in vacuo to give 30 the
title conpound (103 ng) as a pale yellow oil. Internedi ates 58
4-12-(3,5-Bis trifluoronethvl-phenyl)- pyr$%lld|ne | -carbonvli-3-(S)-(4-
fluoro 2-nethyl - phenyl) - pi perazi ne-1-carboxylic acid tent butyl ester 35
58 a Enantionmer A) WD 01/25219 PCT/ EPO0/ 09722 59 4-12-(3,5-Bis
trifluoromethvl-phenyl)-avrrolidine-I|-carbonvll-3-(S)-(4-

fluoro-2-net hyl(m%suépensiomeinamnem!bﬂeam 44>g) lin dryetolubnied(30-rhL) previotisr (58

Gr5on so o RS R. Tho FHEERPRAE Bined fprtii il s Lt o
acetonitrile (3betwee91 saturates,amymnanism Qrweosplutlmwaana AQEto Jbe engnn@pher e
\Ilgg Zgggg ' Ond ﬁ%éro?iégaboﬁcéntraftéu lr?tvbéuo hhartherrrbsme%aé ukified by3 3 |n
A | 1 o (A 2 ME{Q '?’he
organi c | ayer vassabeigeil.dri ed, concentrat ed |n vacuo and the resi due was
purified by flagh. nghegmpt Pﬁphy (CH AcCEt from8:2 to 7:3) to give the

title conpound ., 58a 15 ny d the title compound 58b (20 ng).
Internmedi ate 59 15 2- (3.5-Bis trifluoronethvl-phenyl)-pent-4-enoic acid

Butyl 1ithium (lhtérmédiate§bane - 1.7 nl-) was added to a solution of
dii sopropy.lloam g, é hubpo N |&ool ed to -78C

under a nitroge DST e ' narmto 0OC and

stirred at thi d“ﬁ@h‘&@ﬁ&fﬂﬁm@atﬁ 5% UI\%Q) in THE (%mk) VAS @ﬂf!e%%l’e‘d'set o 20
78C and a sol utgveit 1Bh t&éibéuhngsblufubmofenmcbl\(sbfmmﬂstilmﬂtheaemé fideg) in

THE (40 Ten%e“ﬂﬁﬁa@fﬁg? thE BB s thd BHMBS vl Ligtffiohhp A Q{agcl:e%:%edﬁ i rred
2- propenyl! i odiang reflug was—qonnage@&zfefurt v hep | The; @h‘tb&lﬁs}ﬂ’%ﬁ te 6° vaar mto
r.t. and sfg rreshdila Bo% HOH stiition Wae seded ivalil PRE=12URES edched.h ThY!

compound was extracted with DCM (4 x 10 mL). The combined organic
extracts were dried, concentrated in vacuo ‘and the residue was purified by
flash chromatography (CH/AcOELt 7:3) to give the title compound (100 mg)
as pale yellow oil.

20 NMR (DMSO) & (ppm) 8.38 (s, 2H); 8.22 (s, 1H); 4.0 (t, 2H), 3.03 (tt, 2H);
1.99 (m, 2H).
MS: m/z = 282 [M+H]".

Intermediate 57
25 2-{3,5-Bis-trifluoromethyl-phenyl)-pyrrolidine
Sodium borohydride (1.5 eq) was added to a solution of intermediate 56
(100 mg) in methanol (5 mL) previously cooled to 0°C under a nitrogen
atmosphere. The solution was diluted with water and extracted with
AcOEt. The organic extract was dried and concentrated in vacuo to give
30 the title compound (103 mg) as a pale yellow ail.

Intermediates 58

4-12-(3.5-Bis-trifluoromethyl-

fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

35 {58 a Enantiomer A)




25 HCO until pH=2 and extracted with AcOEt. The organic layer was dried,
concentrated in vacuo and the residue was purified by flash chromat ography
(CH AcOEt W@OpBR12 0 give the title compound (2.4 g) as VEFEBWMR 30

I nternedi ates 60 4-F1-(3,5-Bis

trifluoronethvl-phenyl)-but-3-envl carbanovl | -3-(S)-(4-

fl uoro- 2- net hyl - phenyl ) - pi perazi ne- 1- ca‘?%oxyl ic acid tart-butyl ester (60a
enanti onmer A) WO 01/25219 PCT/ EPOOr 09722 60 ’
44143. 5-Bi s-trifluoronet hvl -ahenvil - but - 3-envl car banoyi | - 3dS) 44-

fl uor o2- net hyl - ahenyi ) - ai aer azl ne- 1- car boxyl ic acid Pert butyI ester . (60b

enant i omer B)4J348 Sfﬁﬁdh)‘lua?&ndt F‘J_‘e' \ ‘ 4L added to -
a b5 solutio L0
previ ously s a1 . = was

stirred at r. ﬁab__gum_m_ﬂhen 54 (521 rrg) was added and the m xture was
heated to 10R Gohﬂibn bof 'iu'ipmﬂébenérywt gy m/@emki mdvé@am drba-vrnsé toand

Concent r & ed 8 A0Kg00 ot mmeiete 54(d03 i gtk TEA (o7 80" A3

chr omat ogr aphmL} phé wibl@litcod!ed)to oQ mdei?aa')ltrogergatmosnlnere |Theasoluthm)und 60a

(480 ng) and ﬁ,é& tef lﬁp ﬂ'ﬁ@d( 5( ed Ah rmedi at e
AR M)Al e el sy topn R

5 0-4.9 (m 2Akhs dilutéd with wétdﬂ)andBeMc{edt with AGOEt3TRe drganit Ia?er was$s (bd 1

55 b Bt 40 o e g ga& o
, 1 H; 7. 1<zhro tography: (GH/de F&dmﬂl give th
66 m 1 |'|)5835ﬁ_055ng Yand @l@tﬁlemmp@uﬁﬂssquo mg)BH) 3.89 (dt, 1
75-3.65 (b 63(b 3.52 (dd, 1 H); 3.43 (dt, 1 H ;32(m
H) 25(t é , 128(m 1 H. Internediate 61
(2-pr openvlI 2 1 fI uor oret hvl - phenyl) - but - 3- envl |
15  2-{(3,5-Bis-trifluoromethyl-phenyl)-pent-4-enocic acid -
Butyl lithium (1.6 M in hexane — 1.7 mL) was added to a solution of
diisopropylamine (4.88 g) in dry THF (40 mL) previously cooled to -78°C
under a nitrogen atmosphere. The solution was allowed to warm to 0°C
and stirred at this temperature for 1h. Next, the solution was cooled. to -
20 78°C and a solution of 3,5-(bis-trifluoromethyl)-phenylacetic acid (3 g) in
THF (10 mL) was added. The solution was allowed to warm to 0°C and
stirred at this temperature for 2 h. The solution was cooled again to -78°C
and 2-propenyl iodide (1.2 mL) was added. The solution was allowed to
warm to r.t. and stirred at r.t. for 3hrs. The solution was quenched with 5N
25 HCI until pH=2 and extracted with AcOEt. The organic layer was dried,
concentrated in vacuo and the residue was purified by flash
chromatography (CH/ACOEt 75:25) to give the title compound (2.4 g) as
yellow oil.
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30
Intermediates 60

4-[1-(3,5-Bis-trifluoromethyi-phenyl)-but-3-enylcarbamoyl]-3-{S)-{4-
fluoro-2-methyl-phenyl)-piperazine-1-carboxylic_acid tert-butyl ester

{60a enantiomer A)




25 carbanovl )-34S)-(4 fluoro 2-nethyl - phenyl) -ai perazi ne-1-carboxylic acid
tent-butyl ester nantioner A) Sodiumtert-butoxide (245 ded to
a solution o E’S’Wiﬁ’ diate 60a (480 ng) in dry THE (20 niL). ié“"?"sﬁ?) gtion
was stirred at r.t. for 10 mn., then 2-propenyl iodide (400 L) was added
and stirring was 30 continued for 3h.. The,m xture was partitioned between
wat er and AcOEt. The organic | ayer was dM¥ed and concentrated in vacuo to
give the title conmpound as colourless oil (540 ng). NVR (DVBO) 8 (ppm
7.94 (s, 1H); 7.79 (s, 2H); 7.28 (dd, 1H); 6.98 (dd, 1 H), 6.84 (dt, 1 H);
5,63 (m 1 H); 546 (m 1 H,; 5.18 (t, 1 H); 5.14-4.9 (m WO 01/25219
PCT/ EPOO/ 09722 4 dthiyl-pRey 43 848)-(4.H) ;

3.7-3.55 (m 2 u sipraxiné-i-catbid ﬂc Sa@iéster?é | _ester

I nternedi ate 62
4-12-(3,5-Bis-t ahenvl) - 3. 6-di hvdr o- 2H pyri di ne- | -

-](c:ar Pogv!{ I |-3- ( tS) TEA (88@irm;)Zamtdiyheerﬁbgﬁﬂorﬂhzidéa@i,geg) wé badddd g0 aci d

ort-pu Sste . . N

b s(1 11 cycl ShewsPhBaR Ut RErimetiate 507 a0 BT in diy, toyena (25 mb) previously

sol ution of i nt &paledita0eCaindesamitragen atmesphereniThe Golution wasistirrediat rt.

hs QF bt g oy ¢ RS el Hiere 640029 i wals addel¥ and the mixhite wad HRated'®) |1 |

AcOEt. The or gaﬁp@o(?g?reﬁ%jh&r ,recWﬁﬁéﬁlegﬁetﬂ Wf’t'\’gc"ﬁo andypaniioned:si due

was purified bybetwesn watesandodeQEhT! Ke@mnmﬂayeﬁw;sﬁrbdég%%ee&m in t |7 .,

conpound (@935 Vgcébsa the Wesidué wabpuried( Jléh Pﬂ;{zg ( t !
C2H): 7.29 (da 9 tad, o) 6. 81 faiograpiy (LPIACQEL o )

i 1 e o . i oo A0k ) ettt 21

(s, 3H), 1.38.(sompblind 60b (450 dig)ias vehitefbams.
1- (Tert - But : = ' | PALIZI NG,
B ent - but yi o iegnddiate’604 NMR (DRSOYS B 0Sh, H PRATE 7040, o
7 (301 ng) and THXA §84£dd.)1H), 65 (dt1 H)16.66 (4. AH)o 862 (Mot F-18 lodH)under a
" nitrogen al%osph&r49 (FhHSHjpKi84i (m 1id)s 3582 (dtedHRL3.PS (pr1HYP31E5(bd, 1H)EN
- concentrated i n3u3qup-1H)3.9228I4R) "8I 7RA, UH)! 228, 0584)"SSy (8, 1.20
: (m, 1H).
Intermediate 60b NMR (DMSO) & {ppm) 7.84 (s, 2H); 7.81 (s, 1H); 7.14
(t, 1H): 6.97 (dd, 1H), 6.86 (dt, 1H); 6.53 (bd, 1H); 5.66 (m, 1H); 5.15 (t,
20 1H); 5.05-4.9 (m, 3H), 3.89 (dt, 1H); 3.75-3.65 (b, 1H); 3.63 (bd, 1H); 3.52
(dd, 1H); 3.43 (dt, 1H); 3.2 (m, TH); 2.5 (t, 2H), 2.3 (s, 3H); 1.28 (m, 1H).

intermediate 61

4-{2-propenyi-[1 ={3,5-Bis-trifluoromethyl-phenyl)-but-3-enyi]-
25 t_:arbamoyl}-uS)—(4-ﬂuoro-2-methyl:ghenyl)-gigerazined -carboxylic
acid tert-butyl ester ( enantiomer A)

Sodium tert-butoxide (245 mg) was added to a solution of intermediate
60a (480 mg) in dry THF (20 mL). The solution was stirred at r.t. for 10
min., then 2-propenyl iodide (400 plL) was added and stirring was
30 continued for 3h.. The mixture was partitioned between water and AcOEt.
The organic layer was dried and concentrated in vacuo to give the title
compound as colourless oil (540 mg).
NMR (DMSO) 8 (ppm) 7.94 (s, 1H); 7.79 (s, 2H); 7.28 (dd, 1H); 6.98 (dd,
1H), 6.84 (dt, 1H); 5.63 (m, 1H); 5.46 (m, 1H); 5.18 (t, 1H); 5.14-4.9 (m,



25 and AcCEt. The -organic |ayer was washed with brine, dried and
concentrated in vacuo. The residue was purified by flash_chronato raphy

(CH AcOEt WOA12%2# give the title conpound (80 ng) as a cBFYEF? gum  NMWR
(do-DVMsO): 8 (ppm) 7.52 (m 1H); 7.07-6.98 (m 2H); 3.94-3.74 (m 3H);
3025(m 4H); 2.33 (s, 3H); 1.4 (s, 9H). 30 Internedi ate 64

44i1-(3.5-Bi s-trifluoronethyl -phenyl)- b8t - 3- envl | - car banmovl }4-(4- )
fl uor o- 2- met hyl - phenyl ) - pi perazi ne-1-carboxylic acid tert-butyl ester (64a
di ast ereol somer A) WD 01/25219 PCT/ EPO0/ 09722 62 4:11-(3.5-Bis
trlfluoromethvl-phenyl)-but-3-envl carbanovi | - 3d4f | uoro

2- met hyl - phengH),-44 {bd atH); 3.98 (xw.mabmaa (@] dHY;23.7-3056 Y, 2Fi)-c3 4(5F!
12 ILL) were
di

di astereol so 7 phenyphosphoryla2|de (
added to a gﬁéoﬁﬁl){??r?éfgghtér at'e 59 (400 ng) in dry toluene (20 m-)
previously cooled to OC under a nitrogen atnopshere. The sol ution was

stirred at r mte,fméd@té\sz then 400 ng) was added and the m xture was heat ed
to 100C f : i and partltloned

bet ween ter 5 xBntrated in
vacuo and t heca

8:2) to give é&iﬂteﬁl

¥ S 1 ‘ f J S /A CH/ACOEt
.‘0 ng and the t|tIe conpound 64 b
(250 mg ). IT

H; 7.14 (t,F ‘ WGMHJPWW'HSBé% d"9)_7Wﬁ884 (5862| (m
1 H);1 5. 183(taddeﬁtb|)asdiutnm4of9nterrnedim614(m rog) inldry!DCA3 (2@ LY undér H) ; 3 75
s (tH) 0,1 § '9935{%?"63 %t@sz&éﬁtn]w{ﬁ '?éﬂsnt'(et“%& hrsthety i (DI\/BO)’8
(ppm) 7.84 ( ifur Iy%fa tefglL gmpmoni Mchlppdeﬁoﬁxstlongaryj;em@pteqw 6. 86
g dt8 A (1dtH) 16 ACOFdThel orhanié. Ieger( was ldrdd, dontbnirited i Vhcud 298- thed (m_ 3“2119,
(dt. 1 H: ’%;lfﬁe %{5@% z'ﬂaﬁi ﬁ"u?brgaigél%ghy 3&?%(165@??%8) ig%’ve , .
| nt er medi at e m oun ) as a’brown oil.
(1- (3. 541Bi s- INMRI (DMSQRs mmbmpmmycs) 1H)17.24 ¢)\2H); Trziohdd; 6 AR08 YHd -

1H), 6.81 (dt, 1H); 5.8-5.6 (m, 2H); 5.2-4.9 (m, 4H); 4.7 (t, 1H); 4.46 (bs,

1H); 4.0-2.73 (m, 10H); 2.31 (s, 3H), 1.38 (s, 9H).

Intermediate 63

20 1{Tert-Butoxycarbonyl)-3-(4-fluoro-2-methyl-phenyl)-piperazine
Di-tert-butyldicarbonate (271 mg) was added to a solution of intermediate
7 (301 mg) and TEA (315 pL) in DCM (10 mL) previously cooled fo 0°C
under a nitrogen atmosphere. The solution was stirred at 0°C for 40 min.,
then concentrated in vacuo. The residue was partitioned between water

25 and AcOEt. The organic layer was washed with brine, dried and
concentrated in vacuo. The residue was purified by flash chromatography
(CH/AcOEt 6:4) to give the title compound (80 mg) as a colourless gum.
NMR (de-DMSQ): & (ppm) 7.52 (m, 1H); 7.07-6.98 (m, 2H) 3.94-3.74 (m,
3H); 3.0-2.5 (m, 4H); 2.33 (s, 3H); 1.4 (s, 9H).

30
Intermediate 64

4-{[1-{3.5-Bis-trifluoromethyl-phenyl)-but-3-enyl}-carbamoyl}-3-{4-
fluoro-2-methyi-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
{64a diastereoisomer A)



3-(4 fluor.o-2-nethyl-phenyl)-pi perazi ne-1-carboxylic acid tert-butyl 25
ester (dias | r A) Sodiumtert-butoxide (28 ny) WasF%q.ﬁﬁ,g

sol ution of Wéu?’girsﬁ'reﬁg?ate 64a (70 ng) in dry THE (10 nmL). The so /ﬁ?fzgn was
stirred at r.t. for 30 min., then nmethyl iodide (37 AL) was added.
Reaction was slow, thus further anount oh sodi um t ent - but oxi de (28 ng) and
met hyl 1odide (37 L) were 30 added (2x) aa stirring was continued for 18h.
The m xture was partitioned between water and AcCEt. The organic |ayer was

dried, concentrated in vacuo and the residue was purified by flash
chromat ography (CH AcOEt 8: 2) to g| ve the title corrpound as colourless oil

(44 ng). WO 01/ 44248.5cBistriflvoromet e nyiFbt-348 < BflGoro- 1 H) ;
7.68 (bs, 2H); , : Qi ¥ B , .b(m I
H; 5.34 (dd, ' ' 7.2 T 3 0% ‘ ;
3.3-2.75 (m 9HFE2E M, 1.4 (s, 9H) 5 I ntermediate 66

44Met hvl d1- (3. 5TBAs(7too| ﬁlpanorwpliaﬂyphbemd»rylabidb @12nyL) were kifded to %d4

fl 2- hyl
(di ast ereg‘lﬁsox‘e?&g@é& ""D“’Rﬁé‘ﬁ@%ﬁ? SAGmArl #é}%%‘ & Tk L PevichBt T on of
i nter nedi at e 64¢poladtq §1C upder anitrogen atmepshere.) Therselution was stimed @t st.i r r ed
at r.t. for 30 forB.hr, thbh%ﬂﬁgfwbs added and 8'7e #\]xtm&ﬂi@éied 9300 @ forvas

ot de (37 1) bk THRmMAre 4as SeRl a8 6 Bl partiibpa] befpeamieton,

m xture was parand AcOEl The:ovganic MBENVaSndne& @Encemraiedmlga!acuo landethewas

dried t

Ohr ot ogr . "85 AL&%@%“%W j“‘ %“”f%o’”g’é“”‘g"d B ecs of
(44 mgy). NWR ( M&Mﬁ) (m 1 H;
6.94 (m 1 H),interivediate aH)NMR(QM$01) sn(ppm)mﬁ(bm-ezl?(am(szlﬂ-l) R141 (t, 1

H; 4.46 (m . It Hpy. 54 ﬁ3 tgi) B2 ”%H%*i&(?“m
s i e s ok o oo s o e
trifluorortdt hvitHihd8ma (btotH); 3-8 (dd, AH)a8HIn(Ey, | YH)3 2(46 (t) 2EH),R.24 (s, 3H);
2- et hyl - phenylng)trﬂe{ﬁ)zl ne- 1- carboxylic acid

Intermediate 64b NMR (DMSO) 5 (ppm) 7.84 (s, 2H); 7.81 (s, 1H); 7.14

(t, 1H); 6.97 (dd, 1H), 6.86 (dt, 1H); 6.53 (bd, 1H); 5.66 (m, 1H); 5.15 (t,

1H); 5.05-4.9 (m, 3H), 3.89 (dt, 1H); 3.75-3.65 (b, 1H); 3.63 (bd, 1H); 3.52

20 (dd, 1H); 3.43 (dt, 1H); 3.2 (m, 1H); 2.5 (t, 2H), 2.3 (s, 3H); 1.28 (m, 1H).

Intermediate 65

4-{[1 :{3,5-Bis-triﬂuoromethyl:gheny_l)-but-3-en1l]-methyl-carbamoyl}-

3-(4-fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic acid _fert-butyl
25 ester (diasterecisomer A)

Sodium tert-butoxide (28 mg) was added to a solution of intermediate 64a
(70 mg) in dry THF (10 mL). The solution was stirred at r.t. for 30 min.,
then methy! iodide (37 uL) was added. Reaction was slow, thus further
amount of sodium fert-butoxide (28 mg) and methyl iodide (37 pL) were

30 added (2x) and stirring was continued for 18h. The mixture was partitioned
between water and AcOEt. The organic layer was dried, concentrated in
vacuo and the residue was purified by flash chromatography (CH/AcOEt
8:2) to give the title compound as colourless oil (44 mg).



25 fort-butyl ester (diastereoisoner A) Sodiumtert-butoxide (113 .ng) was.
added to a solution of internediate 64 a (220 ng) in dry THE (15 nL). The
sol ution WEQOH2 ed at r.t. for 10 nin., then 2-propenéFT’F B2(186 L)
was added and stirring was continued for 3h.. The mixture was partitioned
bet ween water and AcOEt. The organic 30 Iayer was dried and concentrated in
vacuo to give the title conpound as c®Bourless oil (180 ng). NVR (DVSO) 8 .
(ppm 7.94 (s, 1H); 7.78 (s, 2H); 7.27 (dd, 1H); 6.97 (dd, | H), 6.84 (dt,
1 H; 5,62 (m 1 H); 5.45 (m | _H); 5.17 (t, 1 H; 5.08 (d, 1 H; 5.04 (d,
1 H,; 4.99 (d, 1 H, 4.93 (d, 1 H) ;438(m1H);395(m1H);385V\D

01/ 25219 PCT/W@% 3 (Ghri)riot |(bé'|)1H)§7€68 s, ZH) 7.22 {dd, (TR); 884 3.08 (m-

1243 5l o O THNR-2RLEN TR fo T 5%?%?@%"%% 9642"‘?’5*5
car bonvl | - 3- (441 (dd, 1bt); 369 i, 1pkc3:342) 75oim &H)z 2:32-(s, 3dhrirb8:9H). aci d

ferf-butyl ester (diastereolsonmer A) Benzylidene

bis(tri Cé_’tﬂ ohexyl phosphi ne) di chl ororut henium (5% in nol 7.7 ng)was added
to a sol rl.ﬂﬂﬂné&iate 67 (120 np) in dry DCM (5 10 m -) under a

ni trogen at nupfethel-11H8:5-8isdtiflnoromethyl-phemw -but-B-en f-carbanfoyd}- t hen it

was di | uted o gr..: [41_Ale15.0 | n cted with
AcCEt. The orgen orso- e h 3 Lm hQ‘l-&’fr H& %i& e J‘u resi due

was purified ma insterao .:r.J:,s., aphy (CH/AcOEt 7 3) to g| ve the title
corrpgund (82 sad eannﬁmu Pwad BddddMB sBlution of niteﬂnédlatelﬁﬂj) 7 69
565 (b0 1 A0 )8 4y T ‘rﬂﬂ Iy gifutofisids §fibeq gt Fhiopabiniy 0
H; 3.64 (m tnen-imett;yleiqdl@m (3ZHL) was added. Reagtionawas siow. tjjluﬁ)furt})er; (bd, 1
tF? | f Izugfognr?t haimdﬂm of sbdiufn mutlo&uanzeangphhd nMéthyiniodidectd7aile) wére2( 3. 5- Bi s
(Tri met hyl si I%F?g?%g(%@ﬁ% M@ﬁ@g%ﬁﬁ&ﬁggﬁh@% wa%zﬁa‘?‘gla%g drop W se
to a sol uti olpebregrowatasiand AtOFL drhenergapic-Igyrimyas died: cenceptratedsing
15 vacuo and the residue was purified by flash chromatography (CHIAcOEt
8:2) to give the title compound as colourless oil (44 mg).
NMR (DMSO) 5 (ppm) 7.91 (bs, 1H); 7.81 (bs, 2H); 7.25 (m, 1H); 6.94 (m,
1H), 6.84 (m, 1H); 5.62 (m, 1H); 5.14-4.94 (m, 2H); 5.11 (t, 1H); 4.46 (m,
1H); 3.7 (dd, 2H); 3.65-3.32 (m, 2H); 3.3 (m, 1H); 3.0 (m, 1H); 2.76 (m,
20  2H); 2.76 (s, 3H), 2.31 (s, 3H); 1.39 (s, 9H).

Intermediate 67
4-{2-propenyl-{1-(3,5-Bis-trifluoromethyl-phenyl)-but-3-en
carbamoﬂ}-3:(4-ﬂuoro-2-methyl-ghenﬂ)-pigerazine-1écarboxylic acid
25 tert-butyl ester (diastereoisomer A
Sodium tert-butoxide (113 mg) was added to a solution of intermediate 64
a (220 mg) in dry THF (15 mL). The solution was stirred at r.t. for 10 min.,
then 2-propenyl iodide (186 uL) was added and stirring was continued for
3h.. The mixture was partitioned between water and AcOEt. The organic
30 layer was dried and concentrated in vacuo to give the title compound as
colourless oil (180 mg).
NMR (DMSO) & (ppm) 7.94 (s, 1H) 7.78 (s, 2H); 7.27 (dd, 1H); 6.97 (dd,
1H), 6.84 (dt, 1H); 5.62 (m, 1H); 5.45 (m, 1H); 5.17 (t, 1H); 5.08 (d, 1H);
5.04 (d, 1H); 4.99 (d, 1H), 4.93 (d, 1H); 4.38 (m, 1H); 3.95 (m, 1H); 3.85



25 and dry nmethanol (82 L) in dry toluene (8 m-) at 0OC, under a nitrogen
at nosphere. (egction mxture was stirred at 0OC for 5 m n the
sol vent vvasvg(?/glﬁ??%t ed in vacuo to obtain the (3, 5-bhi s-tnmpgg&%an%?grﬁ%e-
phenyl )-acetic acid, nethyl ester a pale yellow oil- (440 ng). This materi al
was dissolved in dry THE (4.5 m-) at OC_,under nitrogen atnosphere and 30
sodiumbis(trinethylsilyl) amde (1.OMIi P4HE - 4 m -) was added dropw se.
After ten mnutes, nethyl iodide (958 L) was added and the reaction

m xture was stirred at r.t. for 2 hours. The reaction was quenched wth a
2N hydrochloric acid solution (7 m-) and the product was extracted wth
di ét hyl ether ({Adx1Hy 36} (mT2H)c364i(me @H); 308i (n,2H) 286:(me2id); .3t ¢s,35 and
concentrat ed irm_@gqtqg—,{?os,a resi due which was purified by flash WO 01/25219
PCT/ EPO0/ 09722 chrom 2)'graphy (CH AcCEt 95:5) to give the title
conpound (184 ng) as a colourless oil. NVR (d6-DVMSO: 8 (ppm 8.05 (s, |
H; 7.9 (s, 2H)Intéinfediate €81 ;1.6 (s, 6H). 5 Internediate 70 2-(3.5-Bi s
trifluoromgthvls ohenyble- et byl - anonat ol cn ACk dal S0l b1 o) -1~

2- (3, 5-bi st ri fFHoreRkethy ‘L"-'-R 4 - Sinme "% ig?“—e?rethw ester
(i ntermedi at e azarbongl-3{4-flucre-2nmethyi-phemyiitbinerazinestzcarbexvlicn )acid (2. 5

m -) was heat edialfbittl bsteri(@lasieréoisgomé it was allowed 10 to cool to

. d i di f3 | OF i i d.sol Jbj

it 7 act od i ¢ h Beaidets HRHbYROHORAR] X_ae}ﬂa""r PPKERGPRIREIIB B3 el E7 e g1 e

and concent r at-aug)was' addedta a solutiopi of ibtermediatevds (120i mgkin dry DOMLE

chromat ogrygphy rﬁqﬂrﬁf&'amm ge'n?o efe. hel Solctiorfwhs Stiréd bfr.t. FFPAMd (141
whi t d. 15 - Q: 8 8. 05 o  1H) 7.9 , 2H);

o 2t e ehind i & Sobbd BB e ol 2

2- et hyl - phenylextractedrwith AcOERCThenergahic lagér, was dtied, coxceatiated inavagusol ut i on

of | ntermedi at ¢ndn64ediaud apuritibaly 1 chrdnBiodraBht (CARIOEE2RNRE 1O OC

ea or 4 Me OH

under a nitrogen atnosphere. .Ihe ture was rs.
(4 mM-) was a th& ' L(pggié§acl25ﬁ\ﬁ’8rﬂ"rat ed in .vacuo. The residue

was treatt6d WINMRHOMSQ) BtPEM)F0 i8,- IHRITBY (e 2H) 1260 (ddpetH)h885(ld, 0 45C
for 1 1H), 6.82 (dt, 1H); 5.89 (m, 1H); 5.68 (bd, 1H); 5.28 (d, 1H); 4.49 (dd, 4H);

4.2 (d, 1H); 3.69 (dd, 1H); 3.64 (m, 1H); 3.32 (m, 2H); 3.31 (m, 1H); 3.1

(m, 1H); 2.7 (bd, 1H); 2.53 (m, 1H); 2.3 (s, 3H), 1.37 (s, OH).

20 Intermediate 69
2-(3.5-Bis-trifluoromethyi-phenyl)-2-methyl-propionic __acid _methyl
ester :
(Trimethylsilyl)diazomethane (2M in hexane — 3.68 mL) was added drop-
wise to a solution of (3,5-bis-triflucromethyl-phenyl)-acetic acid (500 mg)

25 and dry methanol (82 plL) in dry toluene (8 mL) at 0°C, under a nitrogen
atmosphere. The reaction mixture was stirred at 0°C for 5 minutes, then
the solvent was evaporated in vacuo to obtain the (3,5-bis-trifluoromethyl-
phenyl)-acetic acid, methyl ester a pale yellow oil (440 mg). This material
was dissolved in dry THF (4.5 mL) at 0°C, under nitrogen atmosphere and

30 sodium Dbis(trimethylsilyl) amide (1.0M in THF — 4 mL) was added
dropwise. After ten minutes, methyl iodide (958 uL) was added and the
reaction mixture was stirred at r.t. for 2 hours. The reaction was quenched
with a 2N hydrochloric acid solution (7 mL) and the product was extracted
with diethyl ether (2 x 10 mL). The combined organic extracts were dried

35 and concentrated in vacuo to a residue which was purified by flash



hr. The m'xture was filtered to give 2-(S)-(4fluoro-2-nethyl-phenyl)- 25

pi per azi ne drochl oride (944 ng). A solution of benzylchloroformate (376
ILL) in drW¥ B0 m-) was added drop-wise to a sol utiRGT/ER00/0$722
2-(S)-(4-fluoro- 2 met hyl - phenyl ) - pi perazi ne di hydrochl oride (700 ng) and
TEA (1.1 m-) in DCM (30 m-) previ ouslﬁ cooled to OC under a nitrogen

at nosphere. The m xture was stirred at Ot. 30 for 2 hrs, then washed with
brine. The organic | ayer was dried, concentrated in vacuo and the residue
was purified by flash chromatography (from CH AcOEt 1:1 to AcOEt 1009 to
give the title conmpound (750 ng) as colourless oil. WD 01/ 25219

PCT/ EPOO/ 09722hﬁﬁnatbbﬁph9l RCHIREDEL S5:6) foryivé. tﬁét@d@om}%oUhd (184 ‘fmd) a8 (m -
5H); 6.95 m%w (dd 2H) 3.92 (m 2H); 3.74 95 (dd, 1
H; 2.91 (dt é }35_(262t1 '2294

| nt er medi at e NMB(M—DN@@- |(epm)8 8 Bk 718/(s, BH¥3/6 (5,13 ):1.6(s.6H).

- et hyl - et th car banovl | -3-(S) -

(4-11 uoro m?t hél BE@ g&-pl per azi ne-|-carboxylic acid benzyl ester TEA
(145 L) af oryl a2|de (169 L) wer e added to a. solution of
|nterrred|ate 243 S B 18 gthyl-p mcldly 10 cooled to OC
under a nitroge _ L 3 hr,

i nt er nedi at e % 'T(:n;;’?hez F@gﬁww "ﬁ'?'g'f}gg' a e lctéo '00C for 1
hr. The mi xtuf’@ @%@ @ogg %Pﬁéﬁwm Xidgkidden wat er
and AcCEt. Theng)ingkeOH (22§ mL)weas bieated fo refluxdort T hoar then it wasualioned t he

[?fiS“ionpoun g‘if‘“;y ahdaciific ¢ @Wﬁwﬁb&&?ﬁb&e&%ﬂ splugio o' VS Lhe
(s, 2H); 7.783pd e @;f ?héfomedlowan!%%a@ad '1 :

6,84 (di, (édkw%rﬁﬁ%ggd c%ntfﬁgg%uﬁﬁ%mﬁ%@%mwwm&s (d, %8 |
bt, 1 fash on tbg ¢ t 4h80 We26

I(nt er maldll) ate 9@“&0’4 ndh (147140g) as a white solid. ‘ LV
trifl uortéret hummxdmso;.mmﬁmeeswlm)mohs,lmmrdn@mml} 3-(S)4 fluoro

2- met hyl - phenyl ) - pi per azi ne-1 -carboxylic

Intermediate 71
1-(Benzyloxycarbonyl)-3-(S)-{4-fluoro-2-methyl-phenyl)-piperazine
Borane THF (23,16 mL) was added to a solution of intermediate 39 (964
20 mg) in dry THF (3 mL) previously cooled to 0°C under a nitrogen
atmosphere. The mixture was heated to 80°C for 4 hrs. MeOH (4 mL) was
added and the mixture was concentrated in .vacuo. The residue was
treated with HCI in Et.O (38 mL) and the solution was heated to 45°C for 1
hr. The mixture was filtered to give 2-(8)-(4-ﬂuom-z-methyl-phenyl)
25 piperazine dihydrochloride (944 mg).
A solution of benzylchloroformate (376 pL) in dry DCM (20 mL) was added
drop-wise to a solution of the 2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine
dihydrochloride (700 mg) and TEA (1.1 mL) in DCM (30 mL) previously
cooled to 0°C under a nitrogen atmosphere. The mixture was stirred at r.t.
30 for 2 hrs, then washed with brine. The organic layer was dried,
concentrated in vacuo and the residue was purified by flash
chromatography (from CH/ACOEt 1:1 to AcOEt 100%) to give the title
compound (750 mg) as colourless oil.



25 acid benzvl ester Sodiumtert-butoxide (53 ng) was added to a solution

i nt er med (140 ng) in dry THE (1.5 nL). The solu PGSt i rred
at r.t. for%slis&lg then nmethyl iodide (69 pL) was addedtﬂacg' st r?ﬁt ng was
continued for 18hrs.. Further sodiumfen-butoxide (42 ng) and nethyl
| odide (140 L) 30 were added and the m xtgy e was heated to 70C for 3 hrs
and then allowed to stir at r.t. for 18 hrs. The m xture was partitioned
bet ween water and AcCeEt (2 x 10 nL). The organic |ayer was dri ed,
concentrated in vacuo and the residue was purified by flash chromatography

CH AcCEt 9:1) t the titl 8 . VO
(()1/ 25319 PCT/ E)FNMO b @?’le ﬂ('G)d'(%OI!)r(%npou)n‘?Hh%( k& Sg'ﬂg%wm 5%8 (s,
(15% |7 32-7. 25 5, M(dd2H); 3@29(n6 dzH) 37ﬁ4)(dd.61|a)3 (2(951ng|) 1|-)2),€§1gat (12120 2&!:% k! ?4

) H) ; S S S
3H); 151(s ggéw%ﬁ‘l( —6% @ﬁm 5 Internediate 74 243.5-Bi s

trifluoronethvl-phenyl)-3-nethyl-butyric acid nethyl ester Sodium

bis(tri rretlsylsqhtgr}ne@ﬁ e,il OMin THE - 177 L) was added drop- wi se to a
uorgsth | - phen )1 acetiCc A rreth‘ A.ester

solution of (3,
(389 ng) in drys
m nutes, isoprdy

stirred at 0C f-ﬂéAgg gun_r) %:hﬁ tdgme{}ya aileé (QGQ(EL‘bSWE}e%ﬂ ﬁd%eg and
th | ut t t t th

2N hydr ochi or | Goigion ebintemaiate 79 §€ams> iy, faliene. (IEsmiimsuoushu 1 15
020 (2x). 1bht e doeRsthio°C Widera nit natmmshereemresnuﬁurdwassﬁm att.ed in

o 5 B SIS A é?&ﬂg%é S O 038 s Al
(d6-DVBO) : 8 +( $RriPOACder (v, Theymixture avasqallowedito capldo résandpprtitiongd  (my 1
H; 1.01 (d, 3ihetwlerdWatsh andAcOER. Mhe o a?nc::la?éﬁu_[dﬂ dried,|cuneenteatedtin 75
2.(8,5-Bi's trif)unh Ung e relldlWas purifidd By #ash ehkSmafdgPaphy (CH/ACOEL
15 7:3) to give thie titie compound (140 mg) as a pale yellow gum.
NMR (de-DMSO): & (ppm) 7.8 (s, 2H); 7.78 (s, 1H); 7.38-7.22 (m, 5H);
7.21 (dd, 1H); 6.95 (dd, 1H); 6.84 (dt, 1H); 6.52 (s, 1H); 5.18 (t, 1H); 5.05
(s, 2H); 3.89 (dt, 1H); 3.79 (dd, 1H); 3.72 (dt, 1H); 3.57 (dd, 1H); 3.44 (dt,
1H); 3.28 (bt, 1H); 2.23 (s, 3H); 1.55 (s, 3H); 1.5 (s, 3H).
20  MS: m/z =626 [MH]".

intermediate 73
4-{11-{3.5-Bis-trifluoromethyl-phenyl)-1-methyl-ethyll-methyl-

carbamoyl]}-3-($)4-.ﬂu6ro-2-methyl-ghenyl)-gigerazine-‘L-grboxylic

25 acid benzyl ester
Sodium tert-butoxide (53 mg) was added to a solution of intermediate 72

(140 mg) in dry THF (1.5 mL). The solution was stirred at r.t. for 30 min.,
then methyl iodide (69 plL) was added and stirring was continued for
18hrs.. Further sodium tert-butoxide (42 mg) and methyl iodide (140 pl)

30 were added and the mixture was heated to 70°C for 3 hrs and then
allowed to stir at r.t. for 18 hrs. The mixture was partitioned between water
and AcOEt (2 x 10 mL). The organic layer was dried, concentrated in
vacuo and the residue was purified by flash chromatography (CH/AcOEt
9:1) to give the title compound as colourless gum (58 mg).




A solution of internediate 74 (280 ng) and potassi um hydroxi de (191 ng) ., 25
in MeCH (4 nl - %ﬁwas heated to reflux for 1 hour, then it | | dto
cool to r WOOME9cidified to pH=3 with 10% hydrochl ori crgﬁﬂﬁ' tion and
extracted with AcOEt (2 x 10 nL). The conbi ned organic extracts were dried
and concentrated in vacuo to give the ti4le conpound (250 ng) as a white
solid. 30 NWR (d6-DVSO): 6 (ppm 8.05 s, 3H; 3.76 (d, 1 H,; 2.32 (m 1
H; 1.01 (d, 3H); 0.65 (d, 3H). Internediate 76 4-f1-(3.5-Bis '
trifluoronethvl-phenyl) 2-nethyl-aroavl carbanovl|-344- 35
f 1 uoro- 2- met hyl - phenyl ) - pi perazi ne- 1-carboxylic acid tert-butyl ester WO °
01/ 25219 PCT/IENRXMSO)BQ (memn) 7843(s. )2Hind. 7(& S d)p R 32eh36 (M BHlke (156 L) -
brevi ousl y ool dJaCtH 85 &0, 1 B0, 24, 454 (dd, TR 380 K oK e ks |

| S
stirred at {')'“'f )é(b(ﬁr%ﬁi]%e{?fln?’g r?ggfg't’gﬁ'go‘?%@gs%) was added and the
m xt ure was msrmsm(a[mﬂ for 2 hr. The mixture was allowed to cool to

r.t. andgoartitioned . between water and AcOEt. The organic |ayer was dried,
concentrated in vacuo and the residue was purified by flash chromatogr aphy

(CH THF 7: 3) Intermediater7d i de conpound (140 ny) as a yeI | ow gum IR

(nuj ol ) 3400 4.4$%-Bi ordthylixpheidl)-ShiRethyd-bukiiie acid mpthyl estéiS (s, H+1
7.84 (s, ‘ - 1+11 1

683 (m i rSOdm b1 Gt i "E"?L %% d'%éf o

.. 4.57 (t, 1Jwis¢ tosassplytion of(3,5spis-rifluprometh tl 2 24 (s

gt{)'): (2)- ot (éé Hdﬂﬁmﬁ(zawu)awcdmdeemwenaimz hehe Aﬂl)ardo t74 (7 (;
; lat e

4-111 -(3. 5 E!PE W'PF‘PN&?&HBYF@“’B& @g&‘y) ggg ¢ add Y .g"? (E)M-qﬁa"t'm]' E‘*‘?[’['Be

car banovi | ) .- wgsiétircast at @Crfior BQ ImiphEurher isansepy jodide a@d%cbu d 20

t4e][t th é' Besérﬁf 1 ]gers?ﬂxﬂéhas{iﬁ'r@ﬁ%!'liomr1 Hour. The reactlon was quenched with
car barmyl | |- B eHVBERbIoNe aik oot 2 rE) B e, PR e Bibdtied wih
15 Et,O (2x). The combined organic extracts were dried and concentrated in
vacuo to a residue which was purified by flash chromatography
(CH/ACOEL 95:5) to give the title compound (184 mg) as a colourless oil.
NMR (de-DMSO): & (ppm) 8.05 (bs, 3H); 3.76 (d, 1H); 3.67 (s, 3H); 2.33
(m, 1H); 1.01 (d, 3H); 0.69 (d, 3H).
20 MS: m/z = 328 [M]".

Intermediate 75

2-(3,5-Bis-trifluoromethyl-phenyl)-3-methyl-butyric acid

A solution of intermediate 74 (280 mg) and potassium hydroxide (191 mg)

25 in MeOH (4 mL) was heated to reflux for 1 hour, then it was allowed to
cool to r.t. and acidified to pH=3 with 10% hydrochloric acid solution and
extracted with AcOEt (2 x 10 mL). The combined organic extracts were
dried and concentrated in vacuo to give the title compound (250 mg) as a
white solid.

30 NMR (de-DMSO): 8(ppm)805 (bs, 3H); 3.76 (d, 1H); 2.32 (m, 1H); 1.01
(d, 3H); 0.65 (d, 3H).

Intermediate 76 - .
4-1-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl-propylcarbamoyl]-3-(4-
35 fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester




tert-butyl. ester (77b diastereol sonmer B) Sodiumterf butoxide (55 np) was
added to a solution of internediate 76 25 (140 ng) in dry

The sol uti oWVQBM252% rred at r.t. for 30 nin., then nethyl PEEMM?’;’Z L)
was added and stirring was continued for 18hrs. Furt her- sodi um

tent - but oxi de (55 ng) and nethyl iodide (é@ wer e added and the m xture
was stirred at r.t. for 3 hrs. The mxture was partitioned between water
and AcCOEt (2x). The organic |layer was dried, 30 concentrated in vacuo and
the residue was purified by flash chromatography (CH AcCEt 9:1) to gi ve

the title conmpound 77a (35 ng) and the title conpound 77 b ( 37%
colourl ess gum TEAt(amenL)aaadwiphenyphnsphorylaﬂdAcmﬁ gLy werecadste @1/ 25219

PCT/ EF’OO{ 09722 EQ%QNE@ 5%7 Fnyﬂn 8nfo fu'énej(‘l lrhu) Ere%uémoo%a) 7 21
(m ! . 6. 95 %Qgtﬁéctg‘l\?g]%e itbogen Qt@%%pg})ﬁre Ii%gasoavghongw& st (ga? 5.? ;:,;3“ 0. 64

3.25-2. 81 (m +
(d, 3H). M5 npr, théi intériddiate3 (80emgy wastatided and thel mixtureGvias\berteds: 2

Rf=0.62 T.
. 779 (15, 249 HOE LT fir. i mbeid WASialiced tbal “p%M o o, |
H: 4.27 (m 1 bgtweenwatep apg,AcDE;mThesorga@c layesiyyas 91" bsptedpingg (g,
B it ST
35b|str|fluo B G TE (5 15 m <) was
added dﬁopwl se IR(mujolp3400 (NH)1688(GF0 ﬁliﬂlé;e (2Min MeOH - g 12 m - ))i n dry
THE (5 m - SIOHPI)E was
sti rged ovae?nl g%g g%nﬁg E¢+?3r(se q&g@%&ny\ﬁ;sng)xvuaet he
title conpound )'a é Grg E@s g¥ 1% uﬂ;gﬁ? 4 (s, 1
H; 8.2 (s, 2H)1HY.82(&, 1H)Hp;163(t5 1H; 433 (. 1) |414&r(tneleé\t
((3.5-Bis-triflgqiaqptdyl s2Rel) Rlo# (& 3y, Bolrge @y | 1HFR)I . 280107 (d,

9H+9H); 0.87 (d, 3H); 0.74 (d, 3H); 0.64 (d, 3H); 0.62 (d, 3H).

15 MS:m/z =606 [MH]".

Intermediate 77
4-{11-{3,5-Bis-trifluoromethyl-phenyl}-2-methyl-propyl]-methyl-
carbamoyl]}-3-{4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid
20 tert-butyl ester {(77a diastereoisomer A)
1-(3.5-Bis-trifluoromethyl-phenyl)-2-methyl-propyll-methvi-
carbamovyl]}-3-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester (77b diasterecisomer B)
Sodium tert-butoxide (55 mg) was added to a solution of intermediate 76
25 (140 mg) in dry THF (1.5 mL). The solution was stirred at r.t. for 30 min.,
then methyl iodide (72 pL) was added and stirring was continued for
18hrs. Further sodium tert-butoxide (55 mg) and methyl iodide (72 pL)
were added and the mixture was stirred at r.t. for 3 hrs. The mixture was
partitioned between water and AcOEt (2x). The organic layer was dried,
30 concentrated in vacuo and the residue was purified by flash
chromatography (CH/ACOEt 9:1) to give the titte compound 77a (35 mg)
and the title compound 77 b (37 mg) as colourless gum.
Intermediate 77 a: T.l.c.: CH/AcOEt 8:2 Rf=0.62




A solution of cyclopropyl bromde (518 L) in dry diethyl ether (15 m-) was
added dropwi se to magnesi umturnings (186 ny) previously heated to 25 40C
under a ni MOYLE213t npsphere. The reactlon m xture was r efPGRERIOPYR2 2
hours, then allowed to cooled to r. t. and decanted fromthe excess of
magnesi um The cycl opropyl nagnesi um br%§1 de so obtained, was added to a
suspensi on of copper iodide (614 ng) in“dry THE (5 ml-) previ ously cool ed
to -50C under a nitrogen atnosphere. The reaction m xture was 30 stirred at -
-50C for 20 min, then the tenperature was taken to -78C and, boron
trifluoride etherate (408 IL) was added. After 5 mnutes, internediate 78

( 330 ny) vvasNMBe(ds-&MﬁQ) pam) &.04ds, td); t7.9h (bs, >&H)ré’21\/\(m tlt-l) 6.88- at -50C .

for 3 hours. q-m)nq n 30% i n
water -10 ni - éﬁg{’ﬁ?é vy 3 édae sg? i on ? @"'(

extract ed wutmzsén? P H)ﬁ@% $to pCT/ EPOO’ 09722
70 concentr at M8:im/z=2620[M N hydrochl oric acid solution was added

unti | t WE&”W i\lgflb troleumether (2 x 20 nL),
t hen baS|$Ie nﬁe e éﬁri{d?ﬁsswm roxI de ug? pH=9. After extraction

with AcOEt (2T.c2CCHUACORLS2 BFItfS c Iayer was dri ed and 5 concentrated in
vacuo to gi veNMR (dd NQO)OG'Q%FEWGGZ(ESW)I) 85791(&@ i}%?:{99|(ﬁ\W19I)4695'VR

0205 [l i (=

'*1‘ l—ﬁ}"'bsé'gs(t 2H)

M (ES/ +): ni 16HRd.3944, SH)0.88 (dh3Hxi0IB84d )4df(3 -Bi s

trifluorgyet hyjs. piyeyg2o g oar opyi - met hvi i - met hvl -

car banovl } - 3- (4f [ uor o- 2- et 'hyl - phenyl ) - pi per azi ne- 1- carboxyllc acid
tent-butyl ester(diastereoisomer A) 15 A solution of'triphosgene (45 ng) in
dry DCM (0.5 Itedmediaten@8ed drop- wise to a solution of internediate 63

(100 ng) and iS-trifiiordméthvi-b idbn3)-feth mfigousl y cool ed to OC under
Then, ' a sol ut RGTRBENH1 B oBistelgom Pty penaaideraBesls uhy romotoF (5 nag -
added. THe remt)iwas added dropwise to a solution of methylamine (2M in MeOH ~ .
3.12 mL) in dry THF (5 mL) at 23°C under a nitrogen atmosphere. The
reaction mixture was stirred overnight, then the solvent was evaporated in
vacuo to give the title compound (385 mg) as a colourless oil.
NMR (CDCl3): 8 (ppm) 8.4 (s, 1H); 8.2 (s, 2H); 7.9 (s, 1H); 3.6 (s, 3H).
20
Intermediate 79
3,5-Bis-trifluoromethyl-phenyl)-cyclopropyl-methyl]-methylamine
A solution of cyclopropyl bromide (518 uL) in dry diethyl ether (15 mL) was
added dropwise to magnesium tumings (186 mg) previously heated to
25 40°C under a nitrogen atmosphere. The reaction mixture was refluxed for
2 hours, then allowed to cooled to r. t. and decanted from the excess of
magnesium. The cyclopropyl magnesium bromide so obtained, was added
to a suspension af copper iodide (614 mg) in dry THF (5 mL) previously
cooled to -50°C under a nitrogen atmosphere. The reaction mixture was
30 stirred at -50°C for 20 min, then the temperature was taken to -78°C and
boron trifluoride etherate (408 pL) was added. After 5 minutes,
intermediate 78 ( 330 mg) was added dropwise and the reaction mixture
was stirred at -50°C for 3 hours. The reaction was quenched with a
mixture of ammonia (30% in water —10 mL) and saturated ammonium
35 chloride solution (10 mL), extracted with petroleum ether (2 x 20 mL) and



20) heated to 70C in order to evaporate the DCM then internediate 79 (110
ng) was add e reaction mxture was refluxed overni Gggyp xture
was di | ut edevgm??ﬂ% i:%it (10 mL), washed with a 2N hydrochl orlcl’y(i:}lﬁggEQ
solution (10 m-) and brine (10 nL), dried and concentrated in vacuo.to a
resi due, which was purified by flash 25 chtomat ography (CH AcOEt from 8:2
to 7:3) to yield the title conpound (10 ) NVR (d6-DVSO): 8 (ppm 7.77
(s, 1 H; 7.73 (s, 2H); 7.24 (m 1 H,; 6.85 (m 2H); 4.56 (d, 1 H); 4.46
(bm 1 H; 3.94 (m 2H); 3.23 (m 2H); 305(m 2H); 2.96 (s, 3H); 2.4 (s,
3H); 1.47 (s, 9H); 1.25 (m 1 H); 0.84 ( 1 30 0.43 (m 2H), 0.18 (m
é E“a |nL Frrredlemme&ffa(eﬁ)mmwa:l'ﬂmm mrrwdrqm i solation wasnadded

i hydr ochl ori de

LB e il A MO M SR S R T
The sol ution WOMBdy M@Q’@Pﬂﬂ”‘ﬂ‘og@ pofas oy @d“ﬁﬁfp upder hen
cool ed to 0-3C gxfhotioh witte| ACGEO (2 )x \@8s mLad thesl .orgémic rlayert was diied Land was

ool due vad r ek TUBTURled fo bafdh, 10, 0 g e UMY (2 PGRAS 2 Bl |
(12gz:n}_) vvashadmlbvmti the mixture 5, was refluxed for 2 hours then cool ed
at or 4 hougmR e§thR) 8\0385(sf 2H)e7.04 (§01H)?t23961 (1) 2.4 (bs) i d
that wes msnedi L) B Zg%ﬂaaﬁg%zﬁ" ol Bt e,
(dd, 1 H; 3. 6MSHESH+): m/z€298 [MHY2 (s, 3H). 10 Internediate 82 (R)-3,5-bis
trifluoro hyl - phenyl ) -ethyl | -nmet hyl -am ne To a sol uti on of

3,5-bis-tritluoronethyl acet ophenone (300g) in MeCOH (1120nL), a solution of
net hyl am ne 8M lﬂi_&dlﬁﬂ@rru was added 15 dr OpWI se dudr| g 15 nin. at
P li I (] "

25C unde_r N2_. . Th4 'S‘Btsitriﬂimwmeth

tert-butyl ester(diastereoisomer A
16 A solution of':tl:iphosgene (45 mg) in dry DCM (0.5 mL) was added drop-
wise to a solution of intermediate 63 (100 mg) and TEA (95 pL) in dry
DCM (1.5 mL) previously cooled to 0°C under a nitrogen atmosphere. The
reaction mixture was stirred at 0°C for 2 hours, then, a solution of and
DIPEA (237 pL) in dry acetonitrile (2 mL) was added. The reaction was
20  heated to 70°C in order to evaporate the DCM, then intermediate 79 (110
mg) was added and the reaction mixture was refluxed overnight.
~ The mixture was diluted with AcOEt (10 mL), washed with a 2N
hydrochloric acid solution (10 mL) and brine (10 mL), dried and
concentrated in vacuoto a residue, which was purified by flash
25 chromatography (CH/AcOEt from 8:2 to 7:3) to yield the title compound
(10 mg)
NMR (de-DMSO): & (ppm) 7.77 (s, 1H); 7.73 (s, 2H); 7.24 (m, 1H); 6.85
(m, 2H); 4.56 (d, 1H); 4.46 (bm, 1H); 3.94 (m, 2H); 3.23 (m, 2H); 3.05 (m,
2H); 2.96 (s, 3H); 2.4 (s, 3H); 1.47 (s, 9H); 1.25 (m, 1H); 0.84 (m, 1H);
30 0.43 (m, 2H); 0.18 (m, 1H).

Intermediate 81

(S)-3-{4-Fluoro-2-methyl-phenyl)-piperazine dihydrochloride
To a solution -of intermediate 39 (60.35g) in dry THF (180ml), at 0-3°C,

35 under N2, BH3- THF 1{M/THF (1220mL) was added dropwise. The solution



(17.1 g) and the m xture stirred for further 1.5hrs. The m xture was
concentr at Wtyﬁevaporatl ng 600nL of solvent under 20 vacuumthen it was -
sl owl y pou a mxture of AcOEt (1500nL)/NHACI satPEHBRIMNI22nd wat er
(750mL). The water phase was back-extracted with AcCeEt (1500rnL). The
conbi ned organi c phases were washed w zt‘g Water/Brine (1501MJ1501) then
evaporated.to obtain 3,5- bis trifluorofrethyl-phenyl)-ethyl]-nethyl-am ne
(305g) as a yellow oil 25 To a solution of
3,5-bis-trifluoronmethyl-phenyl)-ethyl]-methyl-amne (245.6g) in EtOAc
(2380nL), L(+) malic acid was added portionwi se (118g). The suspension was
stirred for 2Mnas refluxesifor 4chowrs theneoabet! toT0r3°C andovethannl (R40ml) wasr ed and

the cake vas 4aabEITNG feackbRiRiURY WEb heatcl® BBHi friSsatine bR YR vacuum

bt de L 5-bi s
CF1 1 Uor ot hePISHTIRRIR] Tor Anesto 9 residun. wasredispolied »in,metBand) whi ch
was sus pended(608 SﬁLh)éxcesseHﬁléN ih B0 207 mL ) wasraddeddanicbtheahixturet i | |
conpl et e gi-SSgladtbfi ﬁﬁ%&%%ﬁ@c?@@ﬂ@?@ﬁ&%é&ﬁsmﬁ' Itered,

washed wi th Ethyl “ace rired t
L(+) mal at e3, 5Wgsdil tﬁfﬂd‘%@?féﬁbﬂ id fhat was, wepbed with ELQ; (8R.35mlg 54) . 35
The solid WaSaﬁaurnéatbyielcathmtmblwm undiZ2-02¢Pv/ v (720m) and Ethyl WO

01/ 25219 PCT/ ed with
vat or( 720mL) RN 5@@@@%@9&2@2@8&%@%5@%&29?“1@?@@ Aot 1L,
HNNR(DNBO)w)@@WhSm% 242)(s 3i'¥ B5 (s, 1H): 3.78 (q, 1H: 2. 34 (s, 1
H; 2.091§s, 3H) .23 (d, 3H). 5 Exanple |

2- (4-Fl uoro2- pet I- epyl ) - pi perazi ne-1-carboxylic acid (3, 5-

bi strifl uorontthy oea --% )-rret hyI am de ?ydrochl OII‘I de A solution of

at {misphterl ghprs% L&cﬂutfd?f of ?STbaé-ﬂlﬂhB@niélﬁﬁﬁéEtépﬁén?Hé‘V mw i1 EDH ats 4 Th
Yot necfiBhBIN=b A4 b Fiuihine 50 i oA (570§ e BB £ T3¢
(0.1 m -15 wasdropwise: dﬂm f18r mind qtr&ﬁpunéﬁrer'EM imixgtecwas ralimadsfoed wi t h
di et hyl et her24is @028°C uhBir K. tTHene NEBRY Was(forfiohwise agded vlér 30 pawder .
(27.9g) at 0°C. A second amount of NaBH; was added over 30 min
(17.1g) and the mixture stirred for further 1.5hrs.
The mixture was concentrated by evaporating 600mL of solvent under
20 vacuum then it was slowly poured into a mixture of AcCOEt
(1500mL)/NH,CI sat (750mL) and water (750mL). The water phase was
back-extracted with ACOEt (1500mL). The combined organic phases were
washed with Water/Brine (150mL/150mL) then evaporated .to obtain 3,5-
bis-trifluoromethyl-phenyl)-ethyll-methyl-amine (305g) as a yellow oif
25 To a solution of 3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine
(245.6g) in EtOAc (2380mL), L(+) malic acid was added portionwise
(118g). The suspension was stirred for 2hrs at 25°C then 3hrs at 0°C. The
suspension was filtered and the cake was washed with EtOAc (240mL).
: The solid was dried under vacuum obtaining crude L(+)malate3,5-bis-
30 trifluoromethyl-phenyl)-ethyl]-methyl-amine (135.3g) as a white solid which
was suspended in Ethyl acetate (1760mL) then heated to reflux till
complete dissolution and then cooled at 25°C. The suspension was
filtered, washed with Ethyl acetate (135mL) then dried to obtain
L(+)malate3,5-bis-triflucromethyl-phenyl)-ethyl]-methyl-amine  (128.5g).
35 The solid was stirred in 2 mixture of NaOH 10%v/v (720mL) and Ethyl



15 mp > 220C NWR (DVMSO) 8 (ppm 9.33 m lH), 9.18 (bm 1 , 7.96 (s,
1 ,759(‘@0%@% 7.33 (dd, 1 H, 6. 1 H, 6.85 (t Mﬁsﬁz%(d,
1 H, 4.53 ( 4.37 (d, 1 H, 3. 1 ,343 3.25
1 H, 3.04 (t, H)3.0-28(m|H),293(s 3H), 2.38 (s, 3H. 20
|R(NUJO|) (cm) 3200, 1659 Ms (nz) 478;4M ]t Exanple 2

2- (3-isopropyl - phenyl) - pi perazi ne4-carboxyTic acid (3,5-bis- 25
trifluoronethyl-benzyl)-nethyl-am de hydrochloride To a sol ution of
internediate 14 (0.353 g) in anh. EtOH (5.7 nlL), at r. t under N2, Pd/C

10% (175 ng, 50% wt zgwas added. The bl ack suspension | aced under an
at nosphere of Hecetat® (RROML); Qrganic fhagewas washed with y\@ter 20mMidnthen t er ed

on Celite and t%@ﬁbﬁtﬁ@%’[ﬂd%ﬂﬂem titte esrAfdownd (8 ﬁc?EtC]—I HC 1.OMin Et20 was

e 00t W0ty 1A% 0 I8 A g o v

under vacuum Thd);t2.09 és, 3bl)pt@8dd, A obt ai ned as a grey solid (104 ng).
mp. 77-80G WO 01/25219 PCT/EP00/ 09722 73 NMVR (CDCI3): 8 (ppnm) 8.95 (bs,

2H), 7.97 (s 1 15 (s, 1 H, 7.22-7.08 (m 4H), 4.58-4.41 (2d, 2H),
4.50 (dd, 1 H), ME H), 343 L (m 5H) 284(5, 3H), 2.80 (m

IH), 1.12 (d, -Fludro- atb laeid 5 (&5 z)
488 [MCl ]+ Exgg?,l'ﬁu 420 | 5 oy L pho A.I Phixd », carboxyllc aci d
(3.5-bis- triflTOTO -

sol ution of i ntéﬁ?@&%@'@@@éﬂ Aty §)( p ('QL)()Wﬁi?lydeBeFlated
ulnder dNﬁndgi/ ;3 éwfn(o%@m?c prés¥ure for Bctr, &dﬂmt:reimcdobfam/oflwoqne as/vaz
DL 2e uner  ofARE A e B i 8 okt il e 0 V1
1.OMin Et20 wa@udaeasuduqdassetvgd ipdiethyl ether and\iban atld sol. of HCI in Et20
(0.1 mL) was added. The formed precipitate was filtered and washed with
diethyl ether to obtam the title compound (0.02 g) as a white powder.
15 ~ m.p.>220°C
NMR (DMSO) & (ppm) 9.33 (bm, 1H), 9.18 (bm, 1H), 7.96 (s, 1H), 7.59 (s,
2H), 7.33 (dd, 1H), 6.99 (d, 1H), 6.85 (t, 1H), 4.63 (d, 1H), 4.53 (d, 1H),
4.37 (d, 1H), 3.52 (d, 1H), 3.4-3.2 (m, 2H), 3.25 (m, 1H), 3.04 (t, 1H), 3.0-
2.8 (m, 1H), 2.93 (s, 3H), 2.38 (s, 3H).
20 IR (Nujol) (cm™) 3200, 1659
MS (m/z) 478 [M-CIJ

~

Example 2
2-(3-Isopropyl-phenyl)-piperazine-1-carboxylic acid (3,5-bis-
25 trifluoromethyi-benzyl)-methyl-amide hydrochloride

To a solution of intermediate 14 (0.353 g) in anh. EtOH (5.7 mL), at r.t,,
under N9, Pd/C 10% (175 mg, 50% wt) was added. The black suspension
was placed under an atmosphere of Hp and was stirred for 3 hr. The
catalyst was then filtered on Celite and the Celite cake was rinsed with
30 EtOH. HCI 1.0M in EtoO was then added (1.13 mL). The soilvent was
evaporated and the oil obtained was triturated with EtpO. The solid was
filtered, rinsed with Et20 and dried under vacuum. The title compound
was obtained as a grey solid (104 mg).
m.p. 77-80°C




15 evaporated and the oil obtai ned was triturated with Et20. The solid was
filtered, rinsed with Et20 and 'dried under vacuum The title conpound Wwas
obt ai ned a¥eO¥HH¥n solid (29 ng). M P. 108-110C NMR ( COAMGHEPOY/O9BDN) 9. 15
(bd, 1 H, 8.92 (bd, 1 H. 7.97 (s, 1 H, 7.66 (s, 20 2H), 7.30 (m 1 H,
7.27 (m 1 H, 7.19 (dt, 1 H, 7.03 (dt7 1 H, 4.69 (dd, 1 H, 4.55 (2d,
2H), 3.53 (m 11-1), 3.39 (m 3H), 3.19°Cbd, ‘1H), 3.04 (dt, 1H, 2.92 (m
4H), 1.24 (d, 3H), 1.20 (d, 3H). IR (Nujol) (cm) 3441, 1662. M (nfz) 489"
[MC]+. 25 Exanmple 4 2-(4-Fl uoro-3-net hyI phenyl) pi per azi ne- 1- car boxylic
acid (3.5-bis- trifluoronethyl- benzvl; I-am de hydrochl ori de. To_a
sol ution of i NMRAEDCE3X 5 (Bpmd8:956(bg) 2H) (S F_|H)H7(75 (8, fH),.7.22-7.08 . 30
under N2, Pd/ Gml@f),(R88a041 /02M)) 41905(daC IRy} 3.94 mbHAg K
pl aced under ighfg;"ﬁﬁf?éfﬁ W%M%;:E%& ﬁgﬂé@bm |1Pf§ Tﬁ?ggt aly
then filtered Héée K nsed wth EtO—l HCI I.OVI
in Et20 was tllﬁlﬁNapljcfdn(YmL)‘lG%he sol vent was evaporated and the oil
obt ai ned S b tNA_cE*20. The solid obtained was filtered, WO
01/ 25219 gaCT/ M%g;"gg%%m@rl nsed with Et20 and dried under vacuumto give
the title conpound as a white solid (112 ng). mp. 70-72C NVMR (CDClI 3): 8
(ppm 9.08 (mExghdpled. 97 (s, 1H); 7.67 (s, 2H), 7.19 (m 5 1 H), 7.14 (m
1 H, 7.01 (t; O ( ) 3 (D . 4. d,. 3.1-3.5

(m 6H). 2.92 prooyk-ohg _ oo 321805 (1 2)
478 [M O]+ 1triffuoremethyl-benzyllmethyl-amide hydsochlorides a2i ne- 1- car boxyl i ¢

acid (3, 99bi sTotd kéilitisH efiftérmedistazis {0.188 by in anh.dEtON {2 OChLYratdg., To a
solution of i pLerrmdi s52 Jdu (B0, S0% R) W38 addbll The: b‘?aéiééusp%hsmn
- was placed under an atmosphere of Ha and was stirred for 3 hr. The
catalyst was then filtered on Celite and the Celite cake was rinsed with
EtOH. HCI 1.0M in Et20 was then added (350 pl). The solvent was
15 evaporated and the oil obtained was triturated with Et20. The solid was
filtered, rinsed with EtoO and dried under vacuum. The title comgound
was obtained as a brown solid (29 mg)
m.p. 108-110°C
NMR (CDCl3): 8 (ppm) 9.15 (bd, 1H), 8.92 (bd, 1H), 7.97 (s, 1H) 7.66 (s,
20  2H), 7.30 (m, 1H), 7.27 (m, 1H), 7.19 (dt, 1H), 7.03 (dt, 1H), 4.69 (dd, 1H),
4.55 (2d, 2H), 3.53 (m, 1H), 3.39 (m, 3H), 3.19 (bd, 1H), 3.04 (dt, 1H),
2.92 (m, 4H), 1.24 (d, 3H), 1.20 (d, 3H).
IR (Nujol) (cm™) 3441, 1662.
MS (m/z) 489 [M-CI]".

25
Example 4

2-{4-Fluoro-3-methyl-phenyl)-piperazine-1-carboxylic _acid _ (3,5-bis-

trifluoromethyl-benzyl)-methyl-amide hydrochloride.

To a solution of intermediate 16 (0.226 g) in anh. EtOH (3.7 mL), at r.t,,
30 under N2, Pd/C 10% (23 mg, 10% wt) was added. The black suspension

was placed under an atmosphere of Ho and stirred for 3 hr. The catalyst

was then filtered on Celite and the Celite cake was rinsed with EtOH. HCI

1.0M in Et20O was then added (740 pL). The solvent was evaporated and

the oil obtained was treated with EtpO. The solid obtained was filtered,



ulnde_rdNZ, Pd/ C 10% (27 ng, 20% w) was added. The bl ack suspension 15 was
pl aced ender an atnosphere of H2 and was stirred for 3 hr. st was
then filter W08 jte and the Celite cake was rinsed V\ntﬂ’m&@‘w’ | 1.0M
in Et 20 was then added (436 L). The solvent was evaporated and the oil
obtai ned was triturated wth Et20. The so“d was filtered, rinsed with

Et 20 and dried under vacuum The title conpound 20 was obtained as a
yellow solid (112 ng). mp. 220-230C NWVR (CDCI3): 8 (ppm 9.08-9.3 (m 2H),
7.97 (s, 1 H, 7.62 (s, 2H), 7.44 (m 1 H, 7.18 (m 1 H, 6.95 (m 1 H),
4.65 (m,1 H), 4.3-4.65 (dd, ZIZ?., 3.2- 3.6 (m 4H), 3.07 (m 2H), 2.92 (s,
3H). 25 | R ( Nujrinsed(with E}z@md, riedamder/macym)to give the titie.compaund,as ag

2( 4- Fl uor o- 2- majhnd sﬂféﬁ(ﬂ!b)rndﬂ. per azi ne- 1-carboxylic acid (3,5-bis- 30
I de hydrochl oride A solution of internediate 18

trifluoromethvl-be r# oA
(0.086g) in Et @R%Y%q?/as hydr ogenated ‘at atnospheric pressure for 2 hr,
i Pf t hedpr ﬁsencleNHR (EBCI@)#E(QM)@.})S&(HL, 2H), L9 (s, TH)e 76 (s, ), §A9 ) t er ed
0 and t SO t e ) ' ' Wy Et 20
and then a3 w HER7- U tmofP 7 2136 4h) ?-?ﬁf%"&?%%%%""é%?ﬁ%%ﬁ%y 0822 75
was added. The 38t3/8m, BHY 2923t 18450tain the title conpound (0. 058)
zis_l)a \;\hi7t7e(soli||:lg Nﬂ]@(moﬁ,lﬁ_bmﬂ 9.06d((jm 1H), 8.88 (m 1H), 7.91 (s,

, . S, 4 . ¥ , (.22 . , 7.03 I , 6.94 (t,
| H, 5.22 (t, @‘4}'?’2)‘27?34@9](m 2H) | 2 58 (m T)H), 3.64(Enm 15)'), AN
(m 2H), 3.22 (m 2H), 2.32 (s, 3H. IR (Nujoi) (ctrl 1) 3360,1645. NS

(mz) 464 {gt Cexamidganpl e 7 (+)

2-(R)-(4-F$uoro YT - I -oIi

bi s-trifl uor onefkefY . yi-pipera L .

i nt er medi at e 20kuifluerog@tinl-benzyl)anethyl-amide hwdnochloridest ed-

To a solution of intermediate 17 (0.134 g) in anh. EtOH (2.0 mL), at r.t.,
under Np, Pd/C 10% (27 mg, 20% wt) was added. The black suspension
15  was placed under an atmosphere of Ho and was stirred for 3 hr. The
catalyst was then filtered on Celite and the Celite cake was rinsed with
EtOH. HCI 1.0M in EtpO was then added (436 pL). The solvent was
evaporated and the cil obtained was triturated with Et20. The solid was
filtered, rinsed with Et2O and dried under vacuum. The title_compound
20 was obtained as a yellow solid (112 mg).
m.p. 220-230°C
NMR (CDCI3): & (ppm) 9.08-9.3 (m, 2H), 7.97 (s, 1H), 7.62 (s, 2H), 7.44
(m, 1H), 7.18 (m, 1H), 6.95 (m, 1H), 4.65 (m ,1H), 4.3-4.65 (dd, 2H), 3.2-
3.6 (m, 4H), 3.07 (m, 2H), 2.92 (s, 3H).
25 IR (Nujol) {cm™) 3400, 1656
MS (m/z) 482 [M-CIJ".

Example 6

2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid (3.5-bis-

30 trifluoromethyl-benzyl)-amide hydrochloride
A solution of intermediate 18 (0.086g) in EtOH (10ml) was hydrogenated

at atmospheric pressure for 2 hr, in the presence of 10% Pd/C (20mg) as
catalyst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in EtoO and then a 1M sol. of HCI in Et20 (0.1ml)



at atnospheric pressure for 4 hr, in the presence of 10% Pd/C (25 ng). 15
Then the cat aI vvas filtered off and the solvent was evaporated. The
crude prodf¥® ¥di ssol ved in 020 and then a solution | TEPROM09T22 Et 20
(0.3 nL) was added Then the precipitate was filtered and washed with Et20
to obtain the title conmpound (0.0578) as, white solid. mp.>220C 20 NWMR
(DVBO) 6 (ppm 9.11 (m 1 H); 8.83 (m i!) 7.96 (s, 1 H; 7.59 (s, 2H);
7.34 (dd, 1 H; 6.94 (dd, 1 H); 6.86 (m 1 H); 4.65-4.35 (dd, 2H); 4.49

(m 1 H; 354 (m 1H; 3.44-3.01(m 4H); 2.93 (s, 3H); 2.90 (m 1 H);

2.38 (s, 3H). M5 (nlz) 479 ['M-I-CI] + 25 [a] D20 = +69.5 C = 0. 27(g/100m)
CHCl 3  Exanpl gvas added. The solvent was evaporated to obtain the title compound

(-)-2-(9)- (4- Egswmwsdmenyl) pi perazi ne- 1-carboxylic acid (3 5-
V -

soruton of | AMRGNSOSpRelt oy, A A8 TR P B lhaler

solution of i
at ml;slpheri c IprZIrﬂsﬁr@ (totH} h22 (dd, ﬂHb W&mndﬂ)pﬁgﬂom) Hd),&5.22%t, gg), Then

or oduct a'ma‘itd.vf%‘t"e‘a’ﬁ SR . B OF WL A3 FFIRRZ e s
Mo

01/ 25219 PCT/ 76 (0.3 nL) was added. Then the preci pltate was
filtered and \ARS(Nﬂjﬂ)I)V(ctrﬁ)3660.t1645 ether to:obtain the title conpound (0.045

g) as a vvhltmg {7&)48%@ B A solution of internediate 37a (0.24 g) in
EtOH (4 ) I‘ " 5 at atnospheric pressure for 3 hr, in the
presence of 10% Pd/C (73 ng) as catalyst. The catal yst was f||tered of f
and the 9@ velExans eqvaporat ed. The crude residue was dissolved in Et20

and then a | 'ém O- ‘u_‘-‘_!.° :.11I=-=!=, ,jf i '-f. Xy :j_. grehe title.

pI’ECI pltate (e - CA U v U VV - - U Ch
conpound ( 0.-0higptrifisoronmethykbenzyl}>methyicamide hydrochioride er nedi ate 39 (2. 37

9) TEA (3.15 sdlutidh @rruteﬁﬁ%.éfe?zm (0. 12@@) inFOPH(FILPWas hydRigeRstedThen a
solution of tr k ngsap%e%c pressure %r hq)r inthe presence of 10% Pd/C (25 mg).
15 Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissolved in Et20 and then a solution 1M of HCl in Et,0
(0.3 mL) was added. Then the precipitate was filtered and washed with
Et;0 to obtain the title compound (0.057g) as a white solid.
m.p.>220°C
20 NMR (DMSO) § (ppm) 9.11 (m, 1H); 8.83 (m, 1H); 7.96 (s, 1H); 7.59 (s,
2H); 7.34 (dd, 1H); 6.94 (dd, 1H); 6.86 (m, 1H); 4.65-4.35 (dd, 2H); 4.49
(m, 1H); 3.54 (m, 1H); 3.44-3.01(m, 4H); 2.93 (s, 3H); 2.90 (m, 1H); 2.38
(s, 3H).
MS (m/z) 479 [MH-CI]" .
25  [0]%0 = +69.5 C = 0.27(g/100ml) CHCl;

Example 8

bis-trifluoromethyl-benzyl)-methyl-amide hydrochloride

30 Method A
A solution of intermediate 20b (0.110 g) in EtOH (5 mL) was hydrogenated
at atmospheric pressure for 4 hr, in the presence of 10% Pd/C (25 mg).
Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissolved in Et,O and then a solution 1M of HCl in Et,0



DCM (12 m.-) under inert atnosphere was added. The tenperature was

mai nt ai ned at 0C for 3 hr, before the addition of DI PEA (4 d 15
by 3, 5-bi s- tYOP¥EBMomet hyl benzyl - N-met hyl  ami ne (4. 62 g) #gg@%@#’ﬁl\e

(142 m.). The reaction m xture was heated to reflux for 3 hr then cool ed to
roomtenperature diluted with DCM (25 m -3},and washed with a 1 N sol ution
of HCl (25 nL), H2O (25 m-) and brine (25"m-) in sequence. The organic
phase was dried and the crude product obtained after evaporation 20 of the
sol vent was purified by flash chromatography (fromAcOEt/CH 4:1 to pure
AcCEt) to give 2-(4-Fluoro-2-nethyl-phenyl) -3-oxo- PI per azi ne- 1- carboxylic
aci d (3, 5-bi s-t (0.3 Inicy waetaddedhThep|t emmpltatarwafe ered anshwashed mithy) |

Thi s conpound | 25
st andar (rjmpr oce\c/i\aﬁm g{;igﬂﬁ?%&eﬁ?ﬁ]‘xﬁ?ﬁma%"‘ nd mm?@?sﬁwnﬁgb'ﬁth 6 nmL of
HCl 37% and sub neutralisation with 5 g of solid NaHCO3) to give
t8 hgst |(t | elcorrpoArswttandf intermediate-328 (0.24IgRirf EtGH) (4L pwas hydropenated! (sz 3
11°0) ¢ 6. 86 %@jsiheéc@eggﬁ (o Sy il gibseroidh A Pl f%’m b
3.44-3.01(m 4H;=ata bé’heszatavytquwreﬂpff@'\q)th Solygnt as °3’ﬂ?° ) 479
[Pg/';; E:Dw’fos[;"?ilzgocmde?r%sﬁu@ wad) diégolved INELO afdahan 83 M\EoD iof 290t Etzo

2- (4- Fl uor 02- n'e %@ 'ﬁﬁe%?)adzﬁeﬂeﬁé‘ﬁ {%m chp %'8 \gagcﬁltgredl QA;
bi s- tri f | uor onewitl digtin etherdo ioptain the E@M@&%Q hagawh ‘g'z;%t i on of
i nt er medi ayg 22me§ﬁ)°&)§ g) in EEtOH (5 m-) was hydrogenated 5 at

at nospheri c

t he catal yst vva§°f'me('@tegl?t%fﬁghgajlt@te?géﬁ(?eﬁr']'\i\lgsﬂf déogrd; /@7(4:2% o ud-el-hen

product was di saddedadrapwxfe 24D GG Thesna @owpntqfdnplnosqm “H02 @ imdy (0.5
m.) was added.: T?nLa I.Eg ﬁéﬁ %tmeépri‘éré Wseﬁhdﬁiﬂ T teaperatute weis20 t o
ai

obtain the titl renancn 073 1P baford tHe' hh&iiBR W BIPEA (4 mL) followed

16 by 3,5-bxs-tnﬂuoromethylbenzyl-N-methyl amine (4.62 g) in acetonitrile
" (142 mL). The reaction mixture was heated to reflux for 3 hr then cooled to
room temperature diluted with DCM (25 mL) and washed with a 1N
solution of HCI (25 mL), H20 (25 mL) and brine (25 mL) in sequence. The
organic phase was dried and the crude product obtained after evaporation
20 of the solvent was purified by flash chromatography (from ACOEtY/CH 4:1
to pure AcOEt) to give 2-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-1-
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide as a foam
(1.79 g).
This compound was reduced with BH3.THF (17.6 mL) following the
25 standard procedure (4 hr reflux in 10ml of THF, then work-up with 6 mL of
HCI 37% and subsequent neutralisation with 5 g of solid NaHCO3) to give
the title compound (1.16 g).
m.p.>220°C
NMR (DMSO) 8 (ppm) 9.11 (m, 1H); 8.83 (m, 1H); 7.96 (s, 1H); 7.59 (s,
30 2H); 7.34 (dd, 1H); 6.94 (dd, 1H); 6.86 (m, 1H); 4.65-4.35 (dd, 2H); 4.49
(m, 1H); 3.54 (m, 1H); 3.44-3.01(m, 4H); 2.93 (s, 3H); 2.90 (m, 1H); 2.38
(s, 3H).
MS (m/z) 479 [MH-CIJ*
[0)°0 = -72.6 C = 0.27 (g/100ml) CHClg
35



10 NMR (CDCI3) 8 (ppm 10.2 (b, 1H); 7.78 (s, 1H); 7.54 (s, 2H); 7.13 (dd,
1 H; 6.88.(dd, 1 H; 6.82 (m 1 H); 548 (g, 1 H; 4.57 (m 1 H); 3.6-3.5.
(m  2H):; P/ Oy 3.3-3.0 (m 2H): 2.71 (s, 3H): 2. RGTEEOMSHR: 1. 44
(d, 3H. I R(CDCI3) 1663 M5 (mz) 491 [MA]'" 15 Exanple 10

2- (4- Fl uor o- 2- net hyl - phenvi ) - pi perazmer#-carboxylic acid FI 4S)43.5- bis
trifluoronethyl-phenyl)-ethyll-nethyl de hydrochl oride A solution of
internediate 22b (0.05 g) in EtOH (5 m-) was hydrogenated 20 at

at nospheric pressure for I %hr, in the presence of 10% Pd/C (15 ng). Then
the catalyst was filtered off and the sol vent was evaporated. The crude
product was diExampled® i n Et 20 and then a solution | M of HCI in EE20 (0.5

-) was addedy.(4lERior : JEt20 to
the title conaqQUr % Mll ‘da ppn)  10. 2

(b, 1H): 7.74 omet) tydrachleride (m | H); 6. 80
(m 11-1); 5 %sélqtloriéf ihlemréd&ie Qﬁa (0.’0519) in iEtQ)HZ(QmL)YWasWhrog%n&Eéd s, 3H);

Ecanpl o' 13 »a At Tigshest Frodky ré & @a&%g HettnceBrbop Blyc Homh,, >°
(3.5-bis- tri fThe@rtiamaiqlvstbwaa\ﬁ off\A amed@lvem was; 9vamrated@f1'he

|1n}V|er e _?_ :_Et ?g%dﬁéﬁdﬂ&)wéi'dlwvedTﬂfEtﬁ@ dhd'thén adolutioh 1M 35Hmllﬁ19 &2, BH3THF
i n

78" het o0 at (G T g et then e indbialP o et arc Gsy S 0%

(4 m-) was &sRtb ebtatﬂtpellﬂ_&dm_&@(@ﬁgﬁgbﬁstahfd\lbcﬂwdarcorrpl exes. The
react i on i Xt WiR é)swn)aqoag 1407798 (81 1HEESAIE, 295 voqagat ed and
th 0 'd 5 th
e aauedts et MR kg e e SRS 5
filtered and Ql'rla &88%n2H¢Wr(h{m.c2H)fBé‘1t(St BH); M@BH)’V@M {d,e8H)L n

IR (CDC|3) 1663

MS (m/z) 491 [M-CI]

16

Example 10 _
2-(4-Fluoro-2-methyi-phenyl})-piperazine-1-carboxylic acid [1-{S)-(3.5-

bis-trifluoromethyl-phenyl)-ethyll-methyl-amide hydrochloride
A solution of intermediate 22b (0.05 g) in EtOH (5 mL) was hydrogenated

20 at atmospheric pressure for 1 ¥ hr, in the presence of 10% Pd/C (15 mg).
Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissoived in Et2O and then a solution 1M of HCI in Et;0
(0.5 mL) was added. Then the precipitate was filtered and washed with
Et;0 to the title compound (0.057 g) as a white powder.

25 NMR (CDCl3) & (ppm) 10.2 (b, 1H); 7.74 (s, 1H); 7.41 (s, 2H); 7.10 (m,
1H); 6.88 (m, 1H); 6.80 (m, 1H); 5.58 (q, 1H); 4.85 (m, 1H); 3.7-2.9 (m,
6H); 2.80 (s, 3H); 2.49 (s, 3H); 1.44 (d, 3H).

IR (CDCl3) 1662
MS (m/z) 491 [M-CI]"
30

Example 11

trifluoromethyl-benzyl)-methyl-amide
To a solution of intermediate 32 (813 mgq) in anh. THF (6.6 mL), at r.t.,

35 under No, BH3-THF 1M in THF (9.9 mlL) was added. The solution was



the next step (790ng) w thout any further purification. NVR (CDCl 3): 8
(ppm 7.77 (s, 11-1), 7.49 (s, 2H), 7.33 (m 1H), 6.86 (m 11 1 82 (m
11-1), 4.65-WOM22My (AB), 2H), 4.46 (m 11-1), 3.40-2.85 (RRTE "i‘@"%?lzﬁ 2.97
(s, 3H, 2.66 (s, 3H). IR (CDCI3, cm): 1653. M5 (nmz): 478 [WMH +
Exanpl e 12 15 2-(4-Fl uoro-phenyl)- pi peraz%ne- 1-carboxylic acid (3.4-bis-
trifluoronethyl-benzyl)-nethyl-am de hydroChloride. A 1M solution of BH3.in
THE (1.88 nml-) was added very carefully to a solution of internediate 33
(0.180 g) in dry THE (8 m-) under inert atnosphere; and the reaction
m xture was refluxed 3 hr. After conpletion 20 of the reductlon HCl 37%
was added (3 i hiateddattrefiux arcd horlt wastihes braught: back tectt. andr INTHE! (ks
removed under rﬁﬂ;j aiBad iy i i Sittel 46 deafief dné DoFand cBRHIEXES. STHEOUS

S

| ut b ted i
o e b en b Ao et ‘tor 38 e, P EVE e Piapdrpten nd,
chr onmat ogr aphy  thec afidddsphasevas basified rwithh § 0% DNaOtHb dt waisrthentexdtacteds

Log
Lo oend (Bos WihoHe Oﬁ'gé'%ogkﬂne@@%ﬁ% EM% id m&su.a%e(bs
oH), 7.97 (s, 1we19 fi Iteree@nflsthezpbvemrewq'ﬁi _e_cgagygu 45 (d, 1
4.46 (dd, 13@éé@§)@90m§)bﬁtho@ fﬁrtﬂlérﬁwﬁfcaﬁ&lm") 2.92 (S 3H). IR

5

(Nij ol ) (cm ) 35 ¥ aped 27 s 1, 78T PR ¥ PR P BB (m.

PCTI EPCD/ 09722
trifluoronethyl 1HRe®82I(Mm, rﬂ&l)hﬁl%-ﬁﬁﬁo(@dh(f@r)ogﬂb o4 A8dm, TtH)a 3:40-28%(No| ut i on

of internegyate 21y)268(d!18HYX 10 nL) a 1 M solution of BH3 in THE
(1.66 ) J\E\b/ias aﬁ?% %‘3 H:)) évvas)(then 5 refluxed for 3 hr. The

t enperature was Clﬁm&l'ﬂea d the reaction was quenched with a sol ution

of HCl 37% (5 nMS(m/d) 47B{MET" room
Example 12
15 2-(4-Fluoro-phenyl)- iperazine-1-carboxylic acid (3.4-bis-

trifluoromethyl-benzyl)-methyl-amide hydrochloride.

A 1M solution of BHz.in THF (1.88 mL) was added very carefully to a

solution of intermediate 33 (0.180 g) in dry THF (8 mL) under inert

atmosphere; and the reaction mixture was refluxed 3 hr. After completion
20 of the reduction, HCI 37% was added (3 mL) and the reaction mixture was

refluxed 2 hr. THF was removed under reduced pressure, water was

added (3 mL) and the aqueous solution was basified using NapCO3; next,

it was extracted with DCM, washed with brine and dried. The crude

product was purified by flash chromatography (AcOEtVMeOH 8:2)
25 affording the free amine which was treated with a 1M solution of HCl in

Et20 (0.3 mL) to yield the title compound (0.05 g) as a white solid.

mp> 200°C

NMR (DMSO) 3 {(ppm): 9.08 (bs 2H), 7.97 (s, 1H), 7.66 (s, 2H), 7.35 (m,

2H), 7.10 (m, 2H), 4.60 (d, 1H), 4.46 (dd, 1H), 4.39 (d, 1H), 3.50-3.10 (m,
30 6H), 2.92 (s, 3H). .

IR (Nujof) (cm'') 3437, 1653

MS: 464 [M-CI]".

Example 13



tenperature overni ght. The solution was then basified with NaOH and the
product was extracted with DCM dried and concentrated under. reduced '
pressure tyﬁ?% ¥n oil. The oil was then dissolved in EtPCIEPR/0722 M 10
solution of HCl in 020 (1.6 nm) was added. After a few m nutes the

sol ution was concentrated, and the produ.} t was triturated from petrol eum
ether to give the title conpound (0.300 8) as a solid. NMR(CDCI3): 8 (ppm:
10. 15(b, 2H); 7.75(s, 1 H); 7.44(s, 2H); 7.3(m 5H); 4.80-4.34(m 3H);
3.80-3.00(m 6H); 2.93(s, 3H) 15 M5 (mz):448 [MCl]. Exanple 14
2-(2.4-Dichl oro- henyl) pi pera2| ne- 1- carboxyl [ c acid (3,5-bistrifluoro

met hyl - benzvi R-Rhenyipipenagine-{~carboxylic 3T Sepigdnnuorometitvly nedi ate .

35 (0.22 g) i pehkli)nidthil-aniids m’bﬁg of borane in THE (1.2 nlL) was
dded and th t fl 3 | ed
o r.t. 37% H eact' 788 sl 1 e, 8-l b Pl 7'
stirred for 3s0ht|0tTh)f BldgvlnnTHE/a@ 86/ anlgr was cadded. 'I'fﬂeenmltu:kawasstlwue was

diluted wg ?ﬁds d
b:‘l lrjlee The or ani c ase was égag‘rﬁ%%grtﬁéﬁg?&é? @Jn?lm Ve ?he Cngdegn
product. The H?'?‘E!Tad\/\ﬁﬁthd?ﬁ@!"m ‘PnHﬁ' %d')‘l- %sag'ﬁﬂ/l abiroem Hol in

Et20 (1 nl) wWesm a@éﬂd@ﬁe oWémngmt'masdutumms lthen basiﬂediddtﬂ NaOHvargiethien
8,

Pril e Comount 'eRfipb G it | "*C@'ﬁéﬁf&@ r“?‘ﬁf* 83‘9%535“1%“6
(mtm 2H), 7. peessure t give an eil. U'Be Gilas thep sigsoived ln) da 1M H, 7.29
g dgo % '2'%0 fn €Slutidrl@f HCIHh ELC31.6dmL} wds aédé@ Aftékr alfévﬁ mlﬁut’éﬁ the. ((1:m !
3442, 1654 Ns“?'mi% Wéi@ﬁﬁﬁ’&ﬁt d, &g eRdet s otalec b pAtSury Exanpl e
e B b
met hy enzy 81( S 7

(0.13 g) in TE"EO-Z&(’? “3H)73.50™ 60! BH) 2 95¢s, 3H)

15 MS (m/z):446 [M-CIJ".

Example 14 :
2-{2.4-Dichloro-phen iperazine-1-carboxylic acid (3,5-bistrifluoro

methyl-benzyl)-methyl-amide hydrochloride

20 To a solution of intermediate 35 (0.22 g) in THF (15 mL) a 1M solution of
borane in THF (1.2 mL) was added and the reaction mixture was stirred at
reflux for 3 hr, then cooled to r.t. 37% HCI (3 mL) was added drop-wise
and the reaction mixture stirred for 3 hr. The solvent was evaporated and
the crude residue was diluted with ACOEt and washed with a saturated

25 solution of NaHCO3 and brine. The organic phase was dried and
concentrated to give the crude product. The latter was dissolved in EtzO
(2mtl), then a 1M sol of HCI in Et;0 (1 mL) was added. The obtained
solution was added dropwise in petroleum (30 mL) and the formed
precipitate was filtered to obtain the titte compound (0.06 g, white solid).

30 NMR (DMSO) & (ppm) 9.25, 9.15 (m+m, 2H), 7.98 (m, 1H), 7.64 (s, 2H),

7.60 (d; 1H), 7.45 (d, 1H), 7.29 (dd, 1H), 4.78 (dd, 1H), 4.63 (d, 1H), 4.35

(d, 1H), 3.59 (d, 1H), 3.40-3.25 (m, 3H), 3.07 (t, 3H), 2.95, 2.93 (s+m, 4H).

IR (Nujol) (cm™) 3442, 1654

MS (m/z) 515 [M-CI]".

35 :



5 borane i.n THE (1.96 nL) was added and the reaction m xture was stirred
at reflux fqr then cooled to r.t. 37% HCI (5 nL) was p-w se
and the rea(‘,"fqg#g%‘ xture was stirred for 3 hr. The sol vent P%@%eh\lldg?gr at ed
and the crude residue was diluted with AcOEt and washed with a saturated
sol ution of NaHCO3 and brine. The organi _cl%(phase was dried 10 and
concentrated to give the crude product. e latter was dissolved in Et20
(2 m), then a |l Msol of HC in diethyl ether (1 nL) was added. The

obt ai ned sol uti on was added drop-wi se in petroleum (30 nL) and the forned
precipitate was filtered to obtain the title conpound (0.016 g, white
sotid). 15 NVR Example 1% (pprr) 8.99 (broad 2H) 7.98 (s, 1H), 7.70 (s,
2H), 7.56 (d+d2 hDDicﬁlo%- : B actd (B-bibtrifludre 4. 41
(d, 1 H, 3.5-3
(mz) 515 [MC A&
2- net hyl - phenyl o plqswéutmofenﬂerraaﬂla ?ﬁl@"acg)dnl-’l'HF (20 mL) a 1M solution of

(S)- (3. 5-bigs-t ripdrh H@'ir? Igmh#; Waks-ddded and'iididacon fixtlvelvas stiledde A

U mosphor ¢ pr AIEN 5 b e ?#égeﬂé?fjﬂé&/ﬁa/%@i i fEe” =

catal yst was flandaﬂmdea&ﬁomnmureeﬂa&stnmd fondtheﬁdmaivem waﬁnvaponds
product vas dis a?ﬁi g &lld E%Qid%&%ﬁ iltﬁeaobvi{ﬁ E"é(}{dw'iﬂ]shgtﬂzgﬁtﬂoa(o >

L dded t bt
Mo el 0o amarates goltioy Of NAHER3@AS-BERe4 The fyanie Aiads Wag Grog,y -

7.74 (s, 4oH); and‘éorcentratdd to/gite théngrude lﬂ)'odtﬁ:t 8Bhé tatter whs dissBivefinin 1 H)

iy 105" (a, SO adh K10 il Sty i Rem el S8 v

01/ 25219 PCT/-EFgBRioed 2solutipn wag grop-wise in petroleu (30
formed precipitate was filtered to obtain the title compound (0.016 g, white
solid).

15  NMR (DMSQ)’s (ppm) 8.99 (broad, 2H), 7.98 (s, 1H), 7.70 (s, 2H), 7.56
(d+d, 2H), 7.31 (dd, 1H), 4.58 (d, 1H), 4.50 (d, 1H), 4.41 (d, 1H), 3.5-3.1
(m, 4H), 2.93 (s, 3H).
IR (Nujol) (cm™) 3436, 1653
MS (m/z) 516 [M-CIJ".

20

Example 16
-)-2-{S)-{4-Fluoro-2-methvl-

(S)-{3.5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amide hydrochloride
A solution of intermediate 38a (0.08 g) in EtOH (5 mL) was hydrogenated
25 at atmospheric pressure for 4 hr, in presence of 10% Pd/C (50 mg). The
catalyst was filtered off and the solvent was evaporated. The crude
product was dissolved in Et,0 and then a solution 1M of HCI in Et2O (0.5
mL) was added. The precipitate was filtered and washed with Et2O to
obtain the title compound (0.023 g).
30 NMR {CDCI3) 5 (ppm) 10.5-10.0 (b, 2H); 7.74 (s, 1H); 7.41 (s, 2H); 7.09
(m, 1H); 6.88 (m, 1H); 6.80 (m, 1H); 5.58 (q, 1H); 4.85 (m, 1H); 3.80-3.00
(m, 6H); 2.80 (s, 3H); 2.49 (s, 3H); 1.53 (d, 3H).
MS (m/z) 492
[0]%0 = -164.9, 0.12(g/100ml) CHCl3

35



(+)-2-(R)-(4-Fluoro 2-nethyl -phenvl)-ol perazl ne-1-carboxylic acid Fl-
(S)-(3.5-bis-trifluoromethvl-phenvl)ethvll-methyl-anide hydrochl oride A
sol uti on oWOMM2EM%ediate 38 b (0.08 g) in EtOH (5 nl-) wFCTHFMEhated 5
at atnospheric pressure for 4 hr, in presence of 10% Pd/C (50 ng). The
catal yst was filtered off and the sol ve‘i was evaporated. The crude
product was di ssolved in E120 and then § solution 1 Mof HC in Et20 (0.5
m -) was added. The precipitate was filtered and washed with Et20 to
obtain the title conpound (0.020 g). 10 NWR (CDCI 3) 8 (ppm 10.5-10.0. (b,
2H); 7.74 (s, 1 H); 7.41 (s, 2H); 7.09 (m 1 H; 6.88 (m 1 H,; 6.80 (m 1
H, 5.58 (q, Exainpléd35 (m | H); 380300 (m 6H; 280(s 3H); 2.49
. h 20 & 04

(s, 3H: 1 5300 (R FifSré né
F1-(R)- (3.5 {8

Exanpl e 18 .2- ]
To a solution %luﬂahqsfrmnﬂéaam bQo as@) ih EtGH)(S waéhydmgemdr N2 20

BH3. THF M | t

ams st 11 8d adt prgspnet profare o AThe o HkeREa S % PUIC (GG, SR 01 (1 ¥
was added dr ogatalysk was fittatedi aff and: the solvent W&tm0W6n7h6$@d§h The
reaction m xt g{o%a%§ Hsb%délﬁ Et,0 and fienla $olutidfit v oMM iM ERC(DI8d ( 70

m-) and soli ded t t f 6.5. 25
The THE vas cObovas &d aqidﬁ%@rsﬁﬁe%% Va5 kretcRnd yisn el %ﬁ*ﬁy 20 (3 x
88I m_)I The comhtrﬂhétiﬂem@ p 4@620mre dried, and evaporated to |eave a
col ourl eps f
el W TR,
t 125 -a

conbi ned or gam,Ghi)) 2805(s\\BH},; 2i49.ml3hlt);dl B¥h@H)t ed to obtain the =
2-(S)-(4-Fl Hoe Aﬁﬁ’l - phenyl ) - pi perazi ne- |-carboxylic acid

[1- (R) - (3, 5-bl Sk Wuorom&t hy1%é)h&%_|¢]3et hyl ]-met hyl - am de as white foam

(5.27 g). Thi anmer2el. Q.61 &/ ssolved in Et20 (79 nL) and acetic
acid (61f5 L) was added:drop-w se. The mi xture WO 01/25219 PCT/ EP0O0/ 09722

Example 18
2-{S)-{4-Fluoro-2-methyl-phenyl)-pi erazine-1-carbo lic acid [1-{R)-

(3,5-bis-trifluoromethyl-phenyl})-ethyl]-methyl-amide acetate salt
To a solution of intermediate 40a (8.8 g) in dry THF (33 mL) under N2
20  BHg.THF (1M solution in THF — 87 mL) was added and the reaction
mixture was stirred at reflux for 3 hr, then cooled to r.t. and HCI (37%, 30
mL) was added drop-wise maintaining the reaction mixture in an ice—bath.
The reaction mixture was stirred at r.t. for 1 hr. Water was then added (70
mL) and solid NaHCO3 (35.2 g) was added portion-wise until a pH of 6.5.
25 The THF was evaporated and the aqueous phase was extracted with
EtoO (3 x 88 mlL). The combined organic phases were dried, and
evaporated to leave a colourless oil (7.37 g).
This crude oil was purified by flash chromatography (AcOEt/MeOH 7:3).
The product obtained was suspended in Eto0 (1256 mL) and washed with
30 NaHCOg3 sat. (2 x 20 mL). The clear combined organic phases were dried
and evaporated to obtain the 2-(S)-(4-FIuoro-2-methyl—phenyl)-piperazine-
1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-
amide as white foam (5.27 g). This material (5.27 g) was dissolved in
Eto0 (79 mL) and acetic acid (613 pL) was added drop-wise. The mixture

Lid




82 was stirred at r.t. for I h and then at OC for 1h. The suspensi on was
filtered to title corrpound (4.366 g) as a white quél.g;h H,
DVBO- dg) : v??)pn#i}e%(s I , 7.70 (s, 2H), 7.87 (m1 H), 6.9 2(m

H, 6.77 (m | , 5.29 (q, 1 H), 4.23 (dd, 1 H, 3.2-2.6 (m 6H), 2.68 (s,
5 3H), 2.3 (s, 3H) 1.89 (s, 3H), 1.48 (dggy3H). M5 (mlz): 492 [ M CH3000]

[ a] - 120.4C Sol vent (CHCI 3); Source: ; Cell volunme [nli]: 1; Cell
pathlength [dni: 1; Cell tenperature [C]: 20; Wavelength [nn]: 589 10
Example 19 2-(S)-(4-Fluoro 2-nethyl-ahenyl)-pi perazi ne-1-carboxylic acid
ri-(S) (3.5-bis-trifluoronethvl-phenyl)-ethyll-nethyl-am de acetate To a
sol ution of |nt\§a$n§&l’r§deﬂt4'dbf@21dvag§’ thﬁn(ﬁ" °Grfor (s 'ﬁlﬁrﬁysPQ{ts'Qmwasunder

N2, was added %Téﬁdg vi/tisetitls Esipound (47366 gras Seditedofid. reflux 15 for 3

h b s Cher e V55 ot 78 z%@%ﬁﬂ s heket i gL, o
stirred at r.t.(nt, d&H);LGﬁ?(mMItI-BrSJZSS(QIHd)MaZﬁjw a8, 3218.6 {mabitd), 2368 (8] NaHCOB
(10.3 g) was adgﬁng)(sta S&?g l|4g b2lgy 7. The THF was evaporated and

Z?SaﬁFEGSEZSEL‘a@Sr(&%ﬁéél@@ [ eave a yel | ow oi| (234 §)

orated to leave a yellowoil (2.34 g).
This crude oi |l [ejf=di 12004°C:Golvent ECHCIY)3Soutoe) NayCall valume fiqH1( Cefl45 M -)

dded d t
filtered, méiﬁe#tﬁﬁpw%m?ﬁé"@m@%@ L CE 0 YavndlInh 380, L P e
title conpound as a white solid 25 (1.349 gr). NVMR ('"H, DMVMSO-d6): 8 (ppm-
7.92 (s, I1d—|) E"xﬁﬁ (es1gl H, 7.29 (m | H, 6.90 (m 1 H, 6.77 (m 1 H),

5 33 (q’ 1 ! - ‘l‘ .oo‘.—' P 7 s i H 2 1 S! 3
1.89 (s, 3H) . ::‘m 5) Saie! e?' AR PR RSOt i dcid_ 1’3 5 C
Sol vent ( CHCI-3){3.53his-trifluo: omethyi-phenyliethyllsmethyi-amide acets 8ngth [dni: 1;

Cel | tenperat urrp h@olutithy of rethRaEé 4bbr(12 5758PinVéhyOTHRI25$ ML),/ &P, 09722
83 under Na, was added BH3-THF (1M solution in THF) then heated at reflux
15 for 3 hr. It was then brought back to r.t. and HCI 37% (9 mL) was added
slowly maintaining the reaction mixture in an ice-bath. The reaction
mixture was stirred at r.t. for 1 hr. Water was then added (20.5 mL) and
solid NaHCO3 (10.3 g) was added portion-wise until a pH of 7.
The THF was evaporated and the aqueous phase was extracted with
20 Et20 (3 x 25.7 mL). The combined organic phases were dried and
evaporated to leave a yellow oil (2.34 g). This crude oil was dissolved in
EtoO (35 mL) and glacial AcOH (0.245 mL) was added drop-wise. The
mixture was stirred 2 hr at 0°C, then it was filtered, washed with Et20O (10
mL) and dried under vacuum to obtain the title compound as a white solid
25 (1.349 gr).
NMR (*H, DMSO-dg): 5 (ppm) 7.92 (s, 1H), 7.58 (s, 1H), 7.29 (m, 1H), 6.90
(m, 1H), 6.77 (m, 1H), 5.33 (g, 1H), 4.19 (m, 1H), 3.2-2.6 (m, 6H), 2.79 (s,
3H), 2.32 (s, 3H), 1.89 (s, 3H), 1.48 (d, 3H).
MS (m/z): 492 [M-CH3COOJ".
30 [o’=+22°C
Solvent (CHCI3); Source:Na; Cell volume [mL]: 1; Cell pathlength {dm}: 1;
Cell temperature [°C}: 20; Wavelength [nm]: 589



Exanpl e 20 4-(2Am no-acetyl)-2-(S)-(4 fluoro2-nethyl-phenyl)-pi perazi ne- 1-
carboxvlic acid (3,5-bis-trifluoromethvl-benzvl)-nmethyl-anmde 5

hydr ochl o/W@eUB¥ml e 8 (0.05 g) was di ssolved in dry DMVECTEPU09722D pEA
(0.019 mM-) was added and the solution thus obtained was added to a
solution of N- (tert butoxycarbonyl)glycine (0.0192 g),

1- ( 3-di net hyl am nopropyl ) -3- ethyl car b& i i de (0.0214 g) and

1- hydr oxybenzotriazole (0.015 g) in dry 10 DMF (5 nL). The reaction m xture
was stirred 18hr at roomtenperature, then diluted with AcOEt (30 nL),
washed with water (30 nlL), sodium bicarbonate (30 m-) and brine (30 nli).
The separated organic |ayer was dried and evaporated to give a crude,

whi ch was puréfieg! %q flash chromatography (AcOEt). The conpound obtai ned
(0.043 g) was== Ived in h 1M soI utlon of HCI in Et20(5 m.), stirred
0.5 hr at rodH2 : =245 : : ienyl)-piperazine-1= conpound

(0. 046 9) as 2 “ hamide#8 (s, 1
H, 7.67 y . , 0. 1.60 (m 1
H), 4.60- 4 e4233 20 (m 6H), 3.2 (m 2H), 2.89 (s, 3H, 2.4

RC ;
(s, 3H). | R ( ugmppg 8 (O0p g)was dissaived in\dy (OME )(238E), INPEA] (0.049 mkhnpl e 21
2-

(9)-(4-Fl uqpec aagzd B SBitton B s{ém viad BRI ¥b isCschdtich bf f: (3, 5-
RO olvimwciintesc e i osiari b
i ntermedi ate e-fﬁyléérﬂﬁdﬁfﬁidel(o 02 1dagioand 2-hytioxybenzotdazdle |(01§1519)tln|rdey was

t d t
was 111 10 ed OHE @bk e, t8aHsn diRoEs Shirka Fg“‘*‘mﬁ s)Eafa e K50
(2 m-) and tthemtdiluted with-AFOEt (3Q mlp; Washed with 030, Wle SRHRM [ ¢ (e at
r.t. for 10 fB-éhrbbﬁuta (80 PRIE érichbrinb (30 M¢M§ls¢arbtedmgadicday“ was ated with

3> HL2opetig gkéav%géﬂs i (e GORRRIY Whieh Wak Barifiddl by Rakh d- VO

01/ 25219 PCT/ O
chromatography (AcOEt). The compound obtained (0.043 g) was

15 dissolved in a 1M solution of HCI in Et,O (5 mL), stirred 0.5 hr at room
temperature and evaporated to obtain the title compound (0.046 g) as a
yellow foam.

NMR (DMSO) & (ppm) 8.01 (bs, 3H), 7.88 (s, 1H), 7.67 (s, 2H), 7.33 (m,
1H), 6.95 (m, 1H), 6.83 (m, 1H), 4.60 (m, 1H), 4.60-4.42 (dd, 2H), 4.2-3.3

20 (m, 6H), 3.2 (m, 2H), 2.89 (s, 3H), 2.4 (s, 3H). '

IR (Nujol) (cm™*) 3410, 1660.
MS (m/z) 535 [M-CI]".

25 Example 21
2.{S)-{4-Fluoro-2-methyi-phenyl)-piperazine-1-carboxylic acid [1-(3,5-

bis-trifluoromethyl-phenyl)-1 -methyl-ethyl]-methyl-amid

hydrochloride
Palladium on charcoal (10% - 17.5 mg) was added to a solution of

30 intermediate 73 (145 mg) in ethanol (2 mL). The resulting mixture was
stirred at 1 atm and r.t. under hydrogen atmosphere for 2 hrs. The mixture
was filtered and concentrated in vacuo. The residue was dissolved in Et;O
(2 mL) and treated with HCI 1M in Et;O (1 mL). the mixture was stirred at
r.t. for 10 min, then concentrated in vacuo and the residue triturated with

35 Et,O/petroleum to give the title compound (27 mg) as white solid.



NVR (d6-DNBO: 6 (ppm) 9.15 (bs, 1 H); 8.9 (bs,1 H; 7.77 (s, 1H); 7.71 (s,
2H); 7.31 (qgg W,‘ 6.95-6.87 (m 2H); 4.39 (dd, 1 H); 3. perisboesesy2d) ;
3.35- 2. 9 (m g ; 3.24 (s, 3H); 2.23 (s, 3H); 1.49 (s, 3H); 1.46 (s, 3H)
M5: mlz = 506 [MH +. 5 Exanple 22 4-(2Am no-ethyl) 2-(S)44 fluoro

2- met hyl - phenyl ) - pi perazi ne-1- carboxylicggcid (3.5-bis
trifluoronethvl-benzvl)-nethyl-am de dihydrochioride salt 10 To a solution
of internediate 41 (25 ngy) in absolute EtOH (1 nlL), at room tenperature,
was added nmethytamne 8.03Min EtOH (48 L). The reaction mxture was
stirred at r.t solvent was e orated _and the crude product

h
purified by fl a@Mﬁ@ﬁP&ﬁ@&}iwwl\ém IWB%NMGH)}JHU (dH): &1 (she
fractions were 244);|731 ¢dd,atH); 6:85-6.875(o,\2HY 41885 (dly %ram dt,T1id); rx36due was

el ot PW&FS@?&@” ERZEE. SO BT LB A D16 s

yel | ow solid. . [M!ﬂppn) 8.12 (bs, 2H), 790(s 11-1), 7.62 (s,
2H), 7.33 (g, 1H) 6. 95 (dd, 1H) 6.83 (td, | H, 4.69 (m 1 H), 4.62

(d, I H, 4.41 (d, | 20 3.60-3.10 (m 10H), 2.94 (s, 3H), 2.40 (s,
3H). IR (Nujol )—mﬂ;&l% - 3300 1651 IVB (rﬂz) 521 [MZHCI +H] +.

Exanpl e 23 25 24{2-Antinoreth§

guEgasEs/ C 10%(20 rrg) The reaction mixture was
pl aced undHy arﬂ’d—@ salumanimterraediateM‘rtﬁﬁdng) inrabzolute HIOH{1unk),fatrodd 2 hr.

The cat al yst t e S wth
ACCEL. The sol wRniperdie wal fded e*“%‘“?%"*' stQ%“e” m?*é?“ss B Thec !
HCl 1.ON in EtJ8a mwtuwawaaeﬁi@e AMd-b fer &he solvest Méﬁseemfatﬁﬂl t er ed
and rl nsed wit harfd 2GheThenide | epmduulour;ﬂ:riﬁed Obyal flash ( 7 ghramatographywhi t e

solid. WO 01/ 25(2\%85@%5&%%4%‘11%8nc 90:5:5). The fractions were collected and the
15  solvent was evaporated. The residue was dissolved in EtoO and HCI 1.0M
in EtoO (150 ul) was added. The yellow precipitate was filtered and dried
to give the title compound (19 mg) as a yellow solid.
NMR (DMSO) & (ppm) 8.12 (bs, 2H), 7.90 (s, 1H), 7.62 (s, 2H), 7.33 (t,
1H), 6.95 (dd, 1H), 6.83 (td, 1H), 4.68 (m, 1H), 4.62 (d, 1H), 4.41 (d, 1H),
20  3.60-3.10 (m, 10H), 2.94 (s, 3H), 2.40 (s, 3H).
IR (Nujol) (cm™) 3433 — 3300, 1 651.
MS (m/z) 521 [M-2HCI+H]".

Example 23
25 2-{4-Fluoro-2-methyi-

3.5-bis-trifluoromethyl-benzyl)-methyl-amide hydrochloride salt
To a solution of intermediate 45 (100 mg) in anh. MeOH (3 mL), under N2,
at room temperature, was added Pd/C 10% (20 mg). The reaction mixture
was placed under an Hp atmosphere and stirred at room temperature for
30 2 hr. The catalyst was filtered on Celite, and the Celite cake was rinsed
with AcOEt. The solvent was evaporated and the residue was dissolved in
Et20. HCI 1.0N in Et20 (240 pul) was added and the white precipitate was
filtered and rinsed with Et2O. The title compound was obtained (73 mg) as
a white solid.




85 NWVR (CDCI3) 8 (ppm 9.31 + 9.01 (m 2H), 7.99 (s, 1 H, 7.70 (s, 2H),
7.02 (m 2H), 6.78 (m1 H), 4.63 (d, 1 H, 4.7-4.3 (dd, _2 3.66 (m 1
H), 3.5-2.WOO0UR%H), 3.05 (s, 3H), 2.34 (s, 3H), 1.09 (BCTL 0’0974’&(F||n)
(cm') 1659. 5 M5 (mz) 692 [M+Cl]+. Exanple 24 2-(2-Methyl -

| uor o- Phenvf | - 6- met hyl - pi per azi ne-1-carboxylic acid (3,5-bis
trifluoronethyl-benzvl)-nmethyl am de hyQﬁochI oride salt 10 BH3THF conpl ex
(1.25 nmL) was added very carefully to a solution of internediate 47 (0.080
g) indry THE (5 nL) under inert atnmosphere and the reaction m xture was
refluxed for 3 hr. After conpletion of the reduction, HC 37% was added (3

m.) and the rNMR (CDCH) Si{(ppm) B8 +9m‘1l(meﬂ)fD99:(sh1H)m(§aa enoged under -

duced t 1
basi 1 e by i LBy, 48X 3. ins MR 60 g e
dried. The crimetH)pd&8(s: 3h2.34.6s BHAA.09(d.13Bh chr omat ogr aphy ( AcOEt 1MeCH
8:2) to afforﬂk pa"gr(é}ﬁt] je8di ch was di ssol ved in Et20 and treat ed wth HC

1C]\/I|nEEt( gd r%géS vethetltle conmpound (0.03 ng). 20 ' H NMR
(DVBO) 8 ] ppnfiSdmy3) -, 8.88 (bs, 11-1), 7.93 (s, 1 H), 7.56 (s,
7.37 (m 11-1), 6. 74 (m 2H), 4.71 (d,1 H, 4.35 (dd, 1 H, 4.36-4.10

(bm 1 H, 3.85 ﬂ,ﬂn 5H), 2.99 (s, 3H), 2.28 (s, 3H), 1.05 (d, 3H. M
(m z) 492[M.— H> 2ooc o

2-(S) - (4- Fl uold 4-flygro-phenyl)-£ ! carboxylicy jacld; 5. 5
trifluoronet hg5-h e wuu_ methwi drochloddesaltic Conc. HC

Eg rer) "LL " i;é’m&/g?co q%'iLJ é%ﬁ? H%p?hﬁﬁé&r#&?a@luﬁ’&u bf Met hanol
concent r at ed lntermsd@tﬁ éﬁdoioﬁg g)dniday, dHF (3 G\L uaderynert atmesphereyaRd ¢ he
title conpounte(mactien mixtubi ias srefluted |fBr (31tirol After3é6mpleliba +of, tHe53 ( C=0)
e’ . WO 01/ 228 &idhCHEN3P4CXa8%added (3 mL) and the reaction mixture was
refluxed for 2 hr. THF was removed under reduced pressure, water was
156 added (3 mL)" and the aqueous solution was basified by means of
NazCOg3, extracted with DCM, washed with brine and dried. The crude
product was purified by flash chromatography (AcOEt/MeOH 8:2) to afford
a product which was dissolved in Et,O and treated with HCI 1.0M in Et;O
(0.3 mL) to give the title compound (0.03 mg). |
20 'H-NMR (DMSO) & (ppm) 9.12 (bs, 1H), 8.88 (bs, 1H), 7.93 (s, 1H), 7.56
(s, 2H), 7.37 (m, 1H), 6.74 (m, 2H), 4.71 (d,1H), 4.35 (dd,1H), 4.36-4.10
(bm, 1H), 3.35-2.9 (m, 5H), 2.99 (s, 3H), 2.28 (s, 3H) 1.05 (d 3H).
MS (m/z) 492 (M - CI]
mp> 200 °C
25
Example 25

2-(S)~(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxvlic acid [(1-3,5-
bis-triﬂuoromethyl-ghenyl)-cyclogrogyl]-methyl-amldehydréchloridg

Conc. HCI (0.27 mL) was added to a solution of intermediate 53 (90 mg)
30 in methanol (9 mL) and the mixture was refluxed for 15 min. The mixture

was concentrated in vacuo and the residue triturated with EtzO to give the

title compound (32 mg) as white solid. :

IR (nujol): 3405 (NH,"), 1653 (C=0) cm™.



86 NWR (DVMSO 8 (ppn') 9.42 (bs, 11-1); 9.27 (bs, 11-1); 7.79 (bs, 11-1),
7.45 (dd, 5 (bs, 2H); 6.94 (m 2H), 4.52 (dd, 1 6 (m
oH): 2.33 2‘@%“% 34 (m 2H): 1.22 (m 2H). MS: nz 5%{%?@??’9
Example 26 [2-(3.5-Bis-trifluoronethvl - phenvl)-pvrrolidln 1
vI1-[2-(S)-(4fluoro-2- tnethyl-phenvl)- plg@razin 1-vl | -met hanone

hydr ochl ori de (enantioner 10 Conc. HC 3 mM-) was added to a solution
of internediate 58a (15 ng) in nethanol (5 m-) and the m xture was
refluxed for 2 hrs. The m xture was concentrated in vacuo to gi ve the

titl d (7 whi t | R | 15 NMR
(DVEQ S 8" () NEIRL IBMED) S (arm) B 4zhltsn s B ok, 365 75,0k, TP 383 o

(2|r'n|) ;_623 gm791(dﬂ) 1Hﬁ7925(bs 2B 6. 94 (ﬁﬁZH),zg'.B%gd 114"l|_)|)48 5—306((3\ |$1-l)|_|)2.332 8683
(t, 1 H: 284‘“"“}1 zf'ﬁﬁzzl('ﬁb '227(5 3H): 1.96 (m 1 H: 1.74
(m 1 H;

1. 62 M [Mz@lllvrs mz = 504 [MHHCI]+. Exanple 27
L-(3.5-Bisgrifl uoronet hyI phenvl) - pyrrol idin-1-vll-12-(S)-(4-fluoro 2-
met hyl - phenvl ) -pi perazin-1 vl | -nmet hanone hydrochl oride (enantioner 25 B)
Conc. HC (0.3 m dded to a sol utlon of |nterrred| at e“g_l8b (20 ng) in

met hanol (5 nl -[2-(8
concentrated i MN¥f
30|R(I’IUJO|) 0D ' , ' 3. ¢
1H; (s, AH, 752(5 2H) ; 745(dd 1H);697(td 1H, 6.9
I(—l;jd 21950 (104 Slaiﬁ.ﬁntd Hal ((Bba mi) &Ehs(atiﬁed to alsplution ®f intétin¢diatec58a (15 %)Et i
; m m
B 163(m 1 I_'&")m%téaﬁg & rr?’li‘.) %goﬁem ﬁ'aqg"}eﬂu}eéqor(@hr% Tthe rhixfute
. was concentrated in vacuo give the title compound (7 mg) as white
- solid.
IR (nujol) 1654 (C=0) em™.
15 NMR (DMSQ) § (ppm) 9.17 (bs, 1H); 8.88 (bs, 1H); 7.93 (s, 1H), 7.86 (s,
2H); 7.23 (m, 1H); 6.94 (m, 2H), 4.78 (t, 1H), 4.46 (dd, 1H); 3.88-3.83 (m,
2H); 3.79 (m, 1H); 3.4 (m, 1H); 3.28 (m, 1H); 3.2 (d, 1H); 3.06 (t, 1H); 2.84 .
(m, 1H); 2.31 (m, 1H), 2.27 (s, 3H); 1.96 (m, 1H); 1.74 (m, 1H); 1.62 (m,
1H)..
20 MS: m/z = 504 [MH-HCI]".

Example 27
2+(3.5-Bis-trifluoromethyl- 2-(S)-(4-fluoro-2-

methyl-phenyl)-piperazin-1-yll-methanone hydrochloride {enantiomer

25 B)
Conc. HCI (0.3 mL) was added to a solution of intermediate 58b (20 mg)
in methanol (6 mL) and the mixture was refluxed for 2 hrs. The mixture
was concentrated in vacuo to give the title compound (11 mg) as white
solid.

30 IR (nujol) 1659 (C=0) cm™.
NMR (DMSO) 8 (ppm) 9.09 (bm, 1H); 8.89 (bm, 1H); 7.83 (s, 1H), 7.52 (s,
2H); 7.45 (dd, 1H); 6.97 (td, 1H), 6.9 (dd, 1H); 4.93 (dd, 1H), 4.39 (dd,
tH); 3.88-3.22 (m, 6H); 3.07 (t, 1H); 2.99 (m, 1H); 2.3 (m, 1H), 2.25 (s,
3H); 1.80 (m, 1H); 1.75 (m, 1H); 1.63(m, 1H).

35 MS: m/z = 504 [MH-HCI}".




WO 01/ 25219 PCT/ EPO0/ 09722 87 Exanple 28 f2-(3.5-Bis
trifluoronethvl-phenyl)-3, 6-di hvdro-2Hpvridvn-I-vll-f2-(S)-

(4-f1 uoro- !/%{2%)'? phenyl ) - pi perazi n-1 yl | - met hanone hydr P2 5
(enantionmer A) Trifluoroacetic acid (5 m-) was added to a sol ution of
internediate 62 (172 ng) in DCM (5 m-)_and the resulting sol ution was
stirred at r.t. for 30 Mnutes. The m ®fure was concentrated in vacuo,
then partitioned between 10% potassi um carbonate solution and AcOEt. The
organic layer 10 was dried and concentrated in vacuo: the residue was
dissolved in Et20 and treated with HC' 1 Min 020 (5 nL) the m xture was
stirred at r.t. for 30 min, then concentrated in vacuo and the residue
triturated w J'-u- give the title corrpound (90 rrg) as white solid. IR

(nujol) 1656 (& °. 15 NVR (VO S ( 2 (bs 2H). 195 (s,
1H); 7.54 (s, ¥ fluoromethvisphenyl)<3.0 " 1112 _
(bm 1 H); 5. &ﬂhm’o-&-lﬁbth

3.4-3.25 m

H, 2.37 2
trifluor orret hﬂ'hﬂud:reaget)cqnlq)fﬁ mil) wasadded to aspm)momfintemadnate 62 (172

met hyl - phenyl }a 31 ineH h'rD)'éndnﬂfeh ﬂﬂg%ﬁ&h%&'ﬂﬁe&%ﬁmlﬁ@

Pal | adi |yt

ntermedi ate BUNYE éﬁé% iure RS | sSlentetect i ognud. . ian sharfiionads

3\; |S r ][ ﬂjt at eltl betweend! 0% ipotassiten c@dnatgesolmtammﬂﬁdﬁecgEt%ﬂ;&rgaFlc Ié’YerC th 7(2 ure
acid (5 ﬁ? %rge&ggg&ﬁf w&ﬂe frégvf;(h o f}e@i resu?tel nsw‘ke?’u"rlloE

stirred at rta"ﬁ’éﬁeam with G M 1’h§J &t UE irred aty. vﬁR!uo t hen
30 partitioned0bsihythen obﬁ&érnmtedln muneartdjthletresﬂuéummtedlvdtrm&ﬁtto The

I cuo: the residue was
glrggg: SedaYﬁrgwgngm%%ﬁé%‘%uﬁmn Et20 (5 nL). the m xture was
stirred at r. R {nuigl) 1@51(@1‘0)t%n concentrated in vacuo and the residue
triturattsl wi NMRE(DIISQ) Sippm) 04-8.2t(be, RHNTROS s $):r54 48, 2H)tR3R0l id. 35
IR (nujol) 320fk 3pAGs, §§"’Ed”)1H)1§%% @t=A); 88 (bm, 1H); 5.72 (m, 1H); 5.47 (d,
1H); 4.57 (dd, 1H); 4.41 (bd, 1H); 3.4-3.25 (m, 5H); 3.14 (t, 1H); 2.91 (t,
1H); 2.72 (dd, 1H); 2.55 (m, 1H), 2.37 (s, 3H).

20 Example 29

methyl-ghenyl)-gigerazin-1 -yll-methanone hydrochloride (enantiomer
A) . .

Palladium on charcoal (10% - 14 mg) was added to a solution of

25 intermediate 62 (145 mg) in AcOEt (5 mL). The resulting mixture was
stirred at 1 atm and r.t. under hydrogen atmosphere for 3 hrs. The mixture
was filtered and concentrated in vacuo. DCM (5 mL) and ftrifluoroacetic
acid (6 mL) were added to the residue and the resulting solution was
stirred at r.t. for 30 minutes. The mixture was concentrated in vacuo, then

30 partitioned between 10% potassium carbonate solution and AcOEt. The
organic layer was dried and concentrated in vacuo: the residue was
dissolved in Et,O and treated with HCI 1M in Et,O (5§ mL). the mixture was
stirred at r.t. for 15 min, then concentrated in vacuo and the residue
triturated with Et;O to give the title compound (42 mg) as white solid.

35 IR (nujol) 3200-2500 (NH,"), 1656 (C=0) cm™.




V\D 01125219 PCT/ EPOO/ 09722 88 NWMR (DIVBO) S (ppm 9 4 (bs, 2H); 7.92 (bs,
7.48 ( 743(dd 1 H; 6.97 (dd, 1 H, 6.93 ( 25

(bm 1 H; bﬁg %,F%a, 4.15 (bd. 1 H; 3.5-3.2 (bm 5 T”%"“@”@?

H) ; 279(m 1 H; 236 2.42 (m 4H): 1.78- 1.58 (m 4H); 1.17 (m1 H). 5

Exanpl e 30 2-(4-Fluoro 2- rret hyl - phenyi ) - pgger azi ne- 1- carboxylic acid

1143. 5-bis- trifluoroneth3l-phenyl)-but-3-envli-nethyl-am de hydrochl ori de

(di astereol somer A) 10 DCM (2 nL) and trifluoroacetic acid (5 nL) were

added to internediate 65 (44 ng) and the resulting sol ution was stirred at

r.t. for 30 mnutes. The  nj xture was ncentrated in vacug

partitioned bet (QMSQ) SPem) %K%@&ﬁe-"?gl(gﬁq HA): B QQ?EEH) ﬁ'ﬁ@ (Qgganl c

| ayer was dri ed1Hd))6.97 ¢odcTHY), aw(mmm;zcms (blhﬂHE‘SQG!IE(dWMHﬂIIB.ﬁSKMGd in

T oo for 10 m bR (i g Mgy Bt o Bhfbing (as

r.t. for 10 mn
my) as white sol58.(m, KAk 1.006w) 1H )(pprr) 9.05 (bs, 1H); 8.81 (bs, 11-1):
7.96 (bs, 15L1) 7.55 (bs, 2H); 7.25 (dd, 1 H; 6.97 (dd, 1 H, 6.78 (dt,
1 H) 5.7 I—gm (dd, | H; 5.22-5.06 (2m 2H), 4.47 (dd, 1 H);
3. 5- 37(m 1M§arrple 31 :

2-(4- FI uor o- 2- n@-4vFluphe-@vnethyl-phenyl)miperazine:dsca fic dcith[1-£3,5
trifluoromethylg , 83 .
(di ast er eol sone] 2.1 ' ' ner e

added to i nter mses= ) and the resulting sol ution was stirred at
r.t. for 3Mm rIDCM;(z fﬁh&andmﬂummaows acioh(Seml) wersladded/cintermicdiate 65

parti ti oned bet uefiof Qe 3Ag b SHAH G bitdc R £HdorSEThinudac THdan c

| ayer was drie concentr ssolved in

020 and treat-edMYre VRS epncentrated invaeye.dhan partitioped betwean §8% sadiymed at
r.t. for 10 mi rcarbiweate colutiont and eAcOEtY aXheo drgagicV tayehewast diiedompgund (39

mg) as white sqljfland BetMHhBbdo: thd residdd Gl ’dlésl,i%,%d(.&e@o Gl treated with
15 HC! 1M in Et0 (6 mL). The mixture was stirred at r.t. for 10 min, then
concentrated in vacuo to give the title compound (43 mg) as white solid.
NMR (DMSO) & (ppm) 9.05 (bs, 1H); 8.81 (bs, 1H); 7.96 (bs, 1H); 7.55
(bs, 2H); 7.25 (dd, 1H); 6.97 (dd, 1H), 6.78 (dt, 1H); 5.7 {(m, 1H); 5.35 (dd,
1H); 5.22-5.06 (2m, 2H), 4.47 (dd, 1H); 3.5-2.37 (m, 15H).

20

trifluoromethyl-phenyl)-but-3-enyll-methyl-amide hydrochloride

{diastereocisomer B)
25 DCM (2 mL) and trifluoroacetic acid (5 mL) were added to intermediate 66

(44 mg) and the resulting solution was stirred at r.t. for 30 minutes. The

mixture was concentrated in vacuo, then partitioned between 10% sodium

carbonate solution and AcOEt. The organic layer was dried and

concentrated in vacuo: the residue was dissolved in Et,O and treated with
30 HCl 1M in Et;O (5 mL). The mixture was stirred at r.t. for 10 min, then

concentrated in vacuo to give the title compound (39 mg) as white solid.

IR (nujol): 3422 (NH,"), 1726 (C=0) cm’

NMR (DMSO) 8 (ppm) 8.24 (bm, 1H); 9.02 (bm, 1H); 7.99 (s, 1H); 7.78 (s,

2H), 7.26 (dd, 1H); 6.97 (dd, 1H), 6.87 (dt, 1H); 5.47 (m, 1H); 5.2 (t, 1H);



NVR (DMSO) 8 (ppm 9.24 (bm 1 H); 9.02 (bm 1H); 7.99 (s, 1 H); 778 (s,
2H); 7.26 (dd, 1 H; 6.97 (dd, 1 H), 6.87 (dt, 1 ; 5.47 I—Q .2 (t,
1 H; WO OYP9E2RY PCT/ EPOO/ 09722 89 5.03 (dd, 1 H); 4. 8BC¥’§}"10’W2 4. 49
(dd, 1 H; 3.36 (m 2H); 3.24 (m 2H); 2.97 (m 2H); 2.85 (s, 3H);.2.74
(t, 2H), 2.37 (s, 3H. Example 32 5

2- (4- Fl uor o- 2- net hyl - phenyl ) - pi per azi neBd- car boxylic acid F1-(3,5-bis-
trifluoronethyl-phenyl) 2-nethyl-propvll-nethyl-am de hydrochl oride

(di astereoi somer A) Trifluoroacetic acid (1 nL) was addedt.o a sol ution of
Internediate 77a (35 ng) in DCM (1.5 nlL) and the resulting solution was
stirred at r.5%.03f(dd, H3); 488 (di AH); et;49]‘dd3 1)k 8.36emyat) 24 €, 2k)E297n vacuo,

then partitio (Pﬁ%?eg% %ﬂg 3>;a{sbg ite solution and AcCEt. The

organi c |ayer con entr’at ed I'n Vacuo:. the residue was
dissolved in Et20 and treated with HC | Min 020 (1 m.). The m xture was
stirred at r.gExample3d0 mn, then concentrat ed in vacuo and the residue

triturat Wi B0 Tq, 15 gi Coik a DABRS Q,79)r153 &Rid.e solid.
NMVR ( ds- DVBO)% {4;Ffup 5: 1‘ A 1e 2] Ch ki 3 & ist7 26 (m
1 H; 6.96 (rtrifiuosbmethyimhenyl)i2-methvi-propvilmet wiamide shvdrachlorid B 3.4-3.0

l(vr? fﬂH); 252 Srddisobt Al 2. 63238(m 4H): 0.62 (d, 3H) 0.58 (d, 3H).
Z

2- et hyl - phenEEE W%ﬁfp'ﬁg f“n@é?'%%fﬁcéé {#ﬁaﬁn ?gngermeglate 77a (35

trifluor orret hmp) iMBOM (R.5makhand the pgsulting=solution was stivedr atord. do

(d' ast ergp gﬁﬁfu% i‘ﬁ Thi '”’% (ROWVRRC oneertratdd ( in macuba&heﬁd?drtmenedsol ution

oo oorkprata souioh A, T I oo, "

st| rred at r.hetwegp 19
then partit.i mdnwrandmnﬂ:eﬁtraied drs vacuo:cthelresidue was dissolvediinl EtsQFEt . The

organic | ayer,.ﬂ%é?ga “ﬁfg. ﬁam@qgﬁm g.ﬁhm; TﬁeYﬁﬁM% whb tiFed il ve. 8RS

di ssol ved in trea

M t
was stirred atl min, themponcentrated '"t"f‘?&HO@(?Hc,tbﬁt’?%{a% d M%R’M%Q ;(eglr Sue
trituratidd wigive EteZﬂletmmpound (20 mg) as white solid. )

NMR (ds-DMSO): 5 (ppm) 8.87 (bs, 2H); 8.02 (s, 1H); 7.88 (s, 1H); 7.26
(m, 1H); 6.96 (m, 1H); 6.86 (m, 1H); 4.71 (bm, 1H); 4.42 (dd, 1H); 3.4-3.0
(m, 4H); 2.88-2.79 (m, 5H); 2.63-2.38 (m, 4H); 0.62 (d, 3H); 0.58 (d, 3H).
MS: m/z = 520 [M-CIJ". '

20

Example 33 .
2-{4-Fluoro-2-methyil- l}-piperazine-1-carboxylic acid [1«(3,5-bis-

triﬂuoromethyl-Qhenyll-z-methy_l-grogy {]-methyl-amide hydrochloride
(diastereocisomer B)

25 Trifluoroacetic acid (1 mL) was added to a solution of intermediate 77b
(37 mg) in DCM (1.5 mL) and the resulting solution was stirred at r.t. for 30
minutes. The mixture was concentrated in vacuo, then partitioned
between 10% potassium carbonate solution and AcOEt. The organic layer
was dried and concentrated in vacuo: the residue was dissolved in Et,0

30 and treated with HCl 1M in Et20 (1 mL). The mixture was stirred at r.t. for
10 min, then concentrated in vacuo and the residue triturated with Et;O to
give the titie compound (20 mg) as white solid.

NMR (dg-DMSO): & (ppm) 9.14-8.89 (bs, 2H); 7.96 (s, 1H); 7.69 (s, 2H);
7.02-6.95 (dd, 2H); 6.58 (m, 1H); 4.71 (d, 1H); 4.45 (dd, 1H); 3.5-3.2 (m,
35 4H); 2.95-2.80 (m, 5H); 2.6-2.38 (m, 4H); 0.87 (d, 3H); 0.72 (d, 3H).




give the title

914889
I ;(*@9

5H); 2. 6 2. 38
PCT/ EP0O0/ 09722

corrpound (20 ng) as white solid. NVR (d6-DVSO: 8 (ppm
0 796(s 1H); 7.69 (s, 2H); 7026951,@;@,‘1,0%@27226 58

4.45 (dd, 1H); 3.5-3.2 (m 35 4H
(m 4H) 0. 87 (d, 3H); 0.72 (d, 3H). WO 01/25219
90 Ms: miz = 520 [MCl] +gg Exanpl e 34

2- (4- Fl uor o- 2- net hyl - ahenyi ) - ai aer azi ne-1-carboxylic acid 1(3.5-bis-

trifluoronethyl-phenyi)-cvcioaroovl -nmet hyl | -nmet hyl -am de hydrochl ori de

(di astereoi somer A) Conc. HCl (50 L) was added to a sol ution of
I nternmedi ate 80,,(10 {hanol (1 m-) and the m xture was refl uxed
MS? Ve Hs i

for 15 mn. Th
triturated wt
NVR (DVSO 8 (
2H); 7.3 (dd,
9H); 2.34 (s,

2- met hyl - pheny
A) 20 Trifluor

for 30 mnute
bet ween 10% po

treated with HGym

m n, then conc
give the title

oncentrated in vacuo and the residue

5

80 (m

h Et20 to give the title 10 conmpound (4 ng) as white solid.

M(bm 1H); 9.16 (m 1H); 8.0 (bs, 1H), 7.79 (bs,
iy . : d, lH); 3.5-2.8 (m
14-F - 9 .:,_- azine rboyli d (3. 5rbis

H; 0,08 @n rifmoraﬁ.eiu

thv f pvridvn-
| 5= rotte hydrochl ori de

2-(4- fluoro
di ast er eol somer

cﬁm |HCla(50d1Lo svasl_a;ddndstoai golution of itesmediate 80 (10traghindi at e
68 (172 ny) I%@éﬁxhbﬁ 1%1. )arditHe iRtUTE WalstriofiiketOlor 4 5 PRIV IRie ThikiuFEWast -t .

trat t).t d
fmuﬁw@émﬁg«%agﬁ % et el VR RLQ 19 Bfvelie st s
dri ed and 1@oncmmwﬁ(4mg)aaswhﬂeadld esi due was dissolved in Et20 25 and

ﬂ% ppr) 5135 d(bﬁhemv yt1§r@n VP, 8 b%eq' Wg? 7%

623%9"%@1 g 8. gy 448 g TH Eé%m k155

for

NVR (DVBO) 8 ([8H)) 2348, 35!3 1.4F)m, 9H):70.64<(m, 2IH); 0.A55@n,(tH); DtI8 (i, H4);( s,

15

20

25

30

0.08 (m, 1H).

Example 35 .

2-{3,5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H- -[2-{4~
fluoro-2-methyl-phenvl)-piperazin-1-yl]-methanone hydrochloride
(diastereoisomer A)

Trifluoroacetic acid (5 mL) was added to a solution of intermediate 68 (172
mg) in DCM (5 mL) and the resulting solution was stirred at r.t. for 30
minutes. The mixture was concentrated in vacuo, then partitioned
between 10% potassium carbonate solution and AcOEt. The organic layer
was dried and concentrated in vacuo: the residue was dissolved in Et;0
and treated with HCI 1M in Et;O (5 mL). The mixture was stirred at r.t. for
30 min, then concentrated in vacuo and the residue triturated with Et,O to
give the title compound (90 mg) as white solid.

IR (nujol) 1656 (C=0) cm™.

NMR (DMSO) & (ppm) 9.23 (bs, 1H); 9.17 (bs, 2H); 7.89 (s, 1H); 7.56 (s,
2H); 7.32 (dd, 1H); 6.95 (dd, 1H), 6.82 (dt, 1H); 5.9 (m, 1H);-5.72 (d, 1H);
5.47 (d, 1H); 4.6 (dd, 1H); 4.4 (m, 1H); 3.4-3.2 (m, 6H); 2.94 (m, 1H); 2.7
(dd, 1H); 2.56 (m, 1H), 2.36 (s, 3H).

Example 36

O to
é'!ta)cml

30



30 2H); 7.32 (dd, 1 H; 6.95 (dd, 1 H, 6.82 (dt, 1 H; 59 (m 1H, -
5.72 (d, 1 : 5.47 (d, 1 H; 4.6 (dd, 1 H; 44 (m 1 H,; 3.4-3.2 (m

6H); 2.94 Npsyyp; 2.7 (dd, 1 H; 2.56 (m 1 H), 2.36 (RCIERPO7Xanpl e 36
WO 01/ 25219 PCT/ EPO0/ 09722 91 24S)-(4-Fluoro

2- met hyl - phenyl ) - ai aer azi ne- 1- car boxyl i 8 acid f1-(R)-
(3.5-bis-trifluoronethvl-phenvl)-ethvil fet hyl -am de net hansul phonate To a
suspension of internediate 81 (4.9Kg) in AcOEt (137.2L), 5 triethylam ne
(5.63L) was added. The m xture was cooled to OC then a solution of

di terbuthyl dicarbonate (3.134Kg) in AcOEt (24.5L) was added in 35 mn,

mai nt ai ni ng tIgﬂﬁhMa&hx&Mﬂl—mmtheaMenacﬂl [W4R)sstirred
at 0C for 15 g . . : -eﬂni ) th water (3 x 39.2L),
concentrated U0 2%, 0 BT aooed o Ot U 0- of triphosgene

(1.97Kg) in pmethansulpbonate,,| e t o 0C Trlethyl amine (3.28L) was then
added in 40 nffo, arasuspensiony of hintdrmediatet aie(noﬁgem QAccmdo (487. 2[2 - oCand
Chen the 2ol TIPS (583t o e FHe piblre’vas o et ey 0"
tri et hyl am nesqlatien pf Wﬂﬂﬂbd'@ﬁ%@tﬂ;ﬁ%ﬁm llﬂrﬁ@ﬂﬁtézﬂ\éb) was addﬁduxed f or
L S*hrs. The ine gt i, Minsintéining 4% qdmpbra%@#&%meaatmeas@dswtfr hagueous

solution of NaOH 10 /Sllv sh HCl 4%/ V
(36.550) and RiRBSnaIDnIws Siites’ 8 e 1ot 75 i, A DTt Be f 3R on Weshed' S, g
diluted with with deherx(ﬁne3$ 29) zny\centraéedwtm%ﬁb andshen added tb alsobtigh a silica
20 pad 9K b %éﬁ% /15 (2 X
49L|)o T((){]? heg mg );,agmgggoegﬁl(gg% rﬂoésééﬂgeﬁ) oe th tertﬁgutyl (
ether (49L) a ﬁ iminy mataining tae tem weenfure was
washed with. I\hm-Bm%ﬂe/sqsmenSBh)wammmmhvahdr45(mlmat3201263'0and 8Dganic
phase was con o} | oft e 5 added
(ol &f ???Qn& th% Jaﬁhian of %&J?\?chiéte 83 %ﬂut(a&%ih AROES

and t he sol ut ered t rou m cr concentrated to
9.8L. At 20/ Z@EMPBE @ﬁ‘yﬂf)‘""&n ﬁgt‘&?%ﬁdaﬁgrﬂ"c (ié‘i“a er?‘e ovBRYre, Wes  added.
The suspthsi oneflused faefiSthred for 10 min, Stirred at 20/ 25C for 10hrs and 2

hrs at CC. Thethd Hfacﬁbﬁ?ﬁnﬁh@%ﬁo%%tbb’#é%s {rE5t88 With dqlieous solution

of NaOH 10%v/v (36.75L). Organic phase was washed with HCl 4%v/v’
(46.55L) and NaC! 11,5%p/p (4 x 24.5L) then concentrated to 14.7L. and
diluted with Ciclchexane (39.2L). The mixture was filtered through a silica

20 pad (4.9Kg) that was washed twice with a mixture of CH/ACOEt 85/15 (2 x
49L). To the Eluted phases (14.7L) cooled at 20/25°C., methyl tertbutyl
ether (49L) and methansulphonic acid (4.067L) were added. The mixture
was washed with NaOH 10%v/v (31.85L) then with water (4 x 31.85L).
Organic phase was concentrated to 9.8L., methyl tertbutyl ether (49L) was

25 added and the solution filtered through a Smicron filter then concentrated:
to 9.8L. At 20/25°C MTBE (29.4L) and metansulphonic acid (1.098L) were
added. The suspension was refluxed for 10 min, stired at 20/25°C for
10hrs and 2 hrs at O°C.Then the precipitate was filtered, washed with
methyl tertbutyl ether (4.9L) dried under vacuum at 20/25°C for 24 hrs to

30 obtain the title compound (56.519Kg.} as white solid.
'H-NMR (DMSO) & (ppm) 8.99 (bm, 1H); 8.66 (bm, 1H); 8.00 (bs, 1H);
7.69 (bs, 2H); 7.27 (dd, 1H); 7.00 (dd, 1H); 6.83 (m, 1H); 5.32 (q, 1H);
4.47 (dd, 1H); 3.50-3.20 {m, 4H); 2.96 (m, 2H); 2.72 (s, 3H); 2.37 (s, 3H);
2.28 (s, 3H); 1.46 (d, 3H).

35 ES*: m/z 492 [MH - CH;SO;H]"




met hyl tertbutyl ether (4.9L) dried under vacuum at 20/25C for 24 hrs to
30 obtain t?ﬁo&fﬁf fg corrpound (5.519Kg.) as white solid. 1HphWRpodddPs) 8
(ppm 8.99 8.66 (bm 11-1); 8.00 (bs, 11-1); 7.69 (bs, 2H);
7.27 (dd, 11-1); 7. 00 (dd, 11-1); 6.83 (m 1H); 5.32 (q, 11-1); 4.47 (dd,
1H); 3.50-3.20 (m 4H); 2.96 (m 2H); 2.7g» (s, 3H); 2.37 (s, 3H); 2.28 (s,
3H); 1.46 (d, 3H). 35 ES+: mlz 492 [WMH - CH3SO3H] + WD 01/ 25219

PCTI EPO0/ 09722 92 ES': miz 586 [M- H'; 95 [CH3S®B]' Exanple 37

2-(S) - (4- Fl uor o- 2- et hyl - phenvl ) - pi perazme 1-carboxylic acid f1-(R) 5

(3, 5-bis4rifluoronethyl v thyI am de To a solution of

| nt er medi at e 4@(%5@?% éhhﬁw&é E (94nl), at O0C, under N2, BH3-THE
1 MTHF (154nml) was added. The solution was heated at reflux for 3 hr. HC
37% (54m) masr@ﬂg&iﬁded mai ntaining the reaction mxture in an

i ce-bath and t 1 n mxture was stlrred at it hr.
t hen added (12 o Iri 2=t OL O~ e RNIYL L b -A__ 153 ;'.7 DN s : L "unti| a

pHﬁgf 6d5 Be qaiEpistriflusronmeth | € e
conbi ned organi Vv iltere
and evaporatg ed f%alsgg&énffﬁéﬁﬁ iétg 0%@‘5 s\ﬂl)\llﬂ? %r&ﬁ?Tﬁ? (bgﬁ]t)wg é
chr omat ogr aphy yrgier iNoa Bhis THR=1IMADAR£154mi) wassadrded) Th¢ 168 lﬁl@ﬂdﬂ’?ﬁaﬂeiﬁﬁéduct
was sushended 1@ fenef for D) fmctamsggg Waehsnbwcaade@tmamma e The
conbi ned organic ases wer.e dr %ra t he
title conpound 43 lﬂf&dﬂ@{‘éc"rga )@i % Hie FT 1H);
7.60 (s, 246 ; 7 hs WatedMas thea5a¢om (125 ml) ad 7splid: aHQ H) ;
4.43 (dd, 1 H) ;a8 Eéo f“ms 5ﬁ%t|| Fﬁof 8s. TR® abubbus thé%e(\ﬁas %k&ract%d43 (S
3H): 1.47 (d, %8
> et hy I pheny W Ef 55180.m0 AR GarabIed Grqaip:pxiracts qvggp giried over
trifluoronet thNQI&hthe sblidd Weraafllgred amdoevappdated b deaveca Toldbdesploil 37
(0.1g) was dIS d RO en 1M
HCl solution in Whgt'ﬁtr'hg{.’(ﬁ% P é%mc‘iawﬁbwr fﬂa a qs?wﬁgaﬁ%]tl rred
at 3C for ¥ houi3) H'l?noﬂal"teér@@ HiwﬁééH‘éEP ;0" (220ml) and washe

' with NaHCO3 sat. (2x36ml). The combined organic phases were dried

(NazSOy4) and evaporated to give the title compound as white foam (8.7g,).

TH-NMR (CDCls) & (ppm) 7.78 (s, 1H); 7.60 (s, 2H); 7.28 (m, 1H); 6.85 (dd,

1H); 6.79 (td, 1H); 5.53 (q, 1H); 4.43 (dd, 1H); 2.9-3.5 (m, 5H); 2.78 (m,
20 1H), 2.71 (s, 3H); 2.43 (s, 3H); 1.47 (d, 3H).

Example 38
2-{S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid [1-{R})-

3,5-bis-trifluoromethyi-phenyl})-ethyl}-methyl-amide hydrochloride

25 Example 37 (0.1g) was dissolved in Ethyl Ether (0.8ml) at room
temperature, then 1M HCI solution in Ethyl Ether (0.6ml) was added. The
suspension was stirred at 3°C for 3 hour, then filtered and washed with
Ethyl Ether (1ml) to afford the title compound ( 0.015g ) as a white solid.
'H-NMR (DMSO) & (ppm) 9.31 (bm, 1H); 9.11 (bm, 1H); 8.02 (bs, 1H);

30 7.72 (bs, 2H); 7.28 (dd, 1H); 7.00 (dd, 1H); 6.84 (m, 1H); 5.34 (q, 1H),
4.54 (dd, 1H); 3.50-3.20 (m, 4H); 3.08 (m, 1H); 2.93 (m, 1H); 2.73 (s, 3H);
2.38 (s, 3H); 1.48 (d, 3H).




Ethyl Ether (1 ml) to afford the title conpound (0.015g ) as a whi.te solid.
"HNWR (DVMBSO) S (ppm) 9.31 (bm 1H); 9.11 (bm 1H); 8.02 ébs, 1H2I; 30 7.72
(bs, 2H); wWo®B292#®4, 1 H): 7.00 (dd, 1 H); 6.84 (m 1 H); PETEROY9722] | -
4.54 (dd, 1 H); 3.50-3.20 (m 4H); 3.08 (m 1 H; 2.93 (m 1 H); 2.73 (s,
3H); 2.38 (s, 3H); 1.48 (d, 3H). WD 0125219 PCT/ EPO0/ 09722 93 Phar macy
Exanpl es A Capsul es/ Tablets Active i edient 20.0ng Starch 1500 2.5ng

M crocrystal line 200.0ng Cellul ose Croscarnel |l ose Sodium 6. 0ng Magnesi um -
Stearate 1.5ng 5 The active ingredient is blended with the other

exci pients. The blend can be used to fill gelatin capsules or conpressed
to formtabl ePhamscyExamplepri at e punches. The tabl ets can be coated using.

conventional techniques apdcoatings. 10 B. Tablets Active ingredi ent
20.0mg Lactose 200.0 M crocrystalline 70.0nmg Cellul ose Povi done 25.0ny
Croscar el | os&.@éﬂﬁ%ﬁ%@@gﬁn Magnesi um Stearate 1.5ng The active i ngredient
Is blended with |actose, mcrocrystalline cellulose 15 and part of the
croscarnel | ose sodi um The,. e ranul at edyaj povi done after

di spersing in a suitabl erﬁ%'%i@"?'?’.“g. wat er) < q}errbgr anule, after drying
and conmmi nution is bl endé$awht1$00he remai ni ng 22BDi ent s.

Microcrystalline 200.0mg
; Cellulose
- Croscarmellose Sodium - 6.0mg
Magnesium Stearate 1.5mg
5 ' _

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

10

B. Tablets

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

The active ingredient is blended with lactose, microcrystalline cellulose
15 and part of the croscarmellose sodium. The blend is granulated with
povidone after dispersing in a suitable solvent (i.e. water). The granule,
after drying and comminution is blended with the remaining excipients.
The blend can be compressed using appropriate punches and the tablets
coated using conventional techniques and coatings.
20
c) Bolus



The bl end can be conpressed using appropriate punches and the tablets

coated usin I onal techniques and coatings. 20 c) B 25219
PCT/ EPOQO 09 égi}g{?gAct ive ingredient 2-60 ng/m  Sodi um ph?ép a%ﬂé?o%ﬁ

1.0-50.0mg/m water for injection gs tol m 5 The fornulation nmay be
packed in glass anpoules or vials and syrgpges w th a rubber stopper and a
pl astic(netal overseal (vials only). D) Infusion 10 Active ingredient 2-60
ng/ M Infusion solution (NaCl 0.9% or 5% dextrose) gs to 100m The

formul ati on may be packed in glass vials or plastic bag. 15 The affinity
of the compound of the invention for NK1 receptor was determ ned using the
NK1-receptor binding affinity nethod neasuring in vitro by the conpounds’
ability to di spaav ingfddientsubst ance P ( S2-60 nagiml r econbi nant human NK1

receptors expregs i [ e Hanmster Ovar ) cell menbranes. The
affinity val ueségﬁg%%%ggg% as negati veq'q'gégbrnﬁ m of the inhibition
constant (Ki) owatér$grnipjestion agthds (pKi). e pki val ues obtained as the
average of gt |east ‘two determ nations with representative conpounds of

the [nventi on ate, gl velohih b5 K bhadh §ER! SmpooresSPURICaRE sffifges! & ©7

4 8.36 5 8.67
with a rubber stopper and a plastic/metal overseal (vials only).

D) Infusion
10

Active ingredient 2-60 mg/mi
Infusion solution (NaCl 0.9% or 5% dextrose) gs to 100ml

The formulation may be packed in glass vials or plastic bag.
15 y
The affinity of the compound of the invention for NK1 receptor was
determined using the NK4-receptor binding affinity method measuring in
vitro by the compounds' ability to displace [3H] - substance P (SP) from
recombinant human NK4 receptors expressed in Chinese Hamster Ovary
20 (CHO) cell membranes. The affinity values are expressed as negative
logarithm of the inhibition constant (Ki) of displacer ligands (pKi).

The pKi values obtained as the average of at least two determinations with
representative compounds of the invention are given in the following table:

25

Example No pki
1 8.97
4 8.36
5 8.67
8 9.37
9 8.81
10 9

12 8.7
14 8.7

16 94



12 8.7 14 8.7 16 9.4 WD 01/25219 PCT/ EPOQ 09722 95 18 9.56 19 9.27 20'
9.46 21 8,95 22 9.39 23 9.32 24 9.18 25 9.32 28 9.31 29 8.87 30 °
8.78 32 sWROMIg 10 36 9.81 The ability of the conpouPCHERpOsIR2

i nvention at the nkl receptor may be determ ned using the gerbill foot
tappi ng nodel as described by Rupniak &,..5 WIllianms, Eur. Jour. of
Phar macol ., 1994. The conpound was adm st ered orall y and one hour | ater

an NK1 agonist (e.g. delta-Am noval eryl 6] Prog, Me-LeulO] - substance P
(7-11)) (3pnol in 5L icv) was infused directly in the cerebral ventricul es
of the animals. The 10 duration of hind foot tapping induced by the NKI
agoni st (e.g. delta- . Am novall8ryl 6] Pro9, M8.5@u10] - subst ance P (7-11)) ,
was recorded continuosly for 34gin using a ggpcl ock. The dose of the test
conpound required to inhibit b¥ 50% t he tap&igg i nduced by the NKI agoni st
(e.g. delta-Am noval eryl 6[ Prog: Re- LeulQ] - su nce P (7-11)) expressed as
15 ng/ kg was referred as the | D20 val ues. Al t88%atively the conpounds may
be adm ni stered subcutaneously g5 intraperi twl ly. Representative results
obt ai ned for conpounds of the invention when éqzl ven by oral admnistration
are giveninthefollovvingtabl33 9.

24 9.18
25 9.32
28 9.31
29 8.87
30 8.78
2 8.59
34 9.10
36 9.81

The ability of the compounds of the invention at the nk1 receptor may be
determined using the gerbill foot tapping model as described by Rupniak &
5 Williams, Eur. Jour. of Pharmacol., 1894.

The compound was administered orally and one hour later an NK1 agonist
(e.g. delta-Aminovaleryl®[Pro® Me-Leu'®}-substance P (7-11)) (3pmol in
SuL icv) was infused directly in the cerebral ventricules of the animals. The

10 duration of hind foot tapping induced by the NK1 agonist (e.g. delta- .
Aminovaleryl®lPro® 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

15 mg/kg was referred as the ID50 values. Alternatively the compounds may
be administered subcutaneously or intraperitoneally.

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



WO Q1/25219 PCTI EPOO/ 09722 96 Ex No ED So (nr,/Kkj 3j2n)
21 0.4 36 Q%& H%% untoward effects have been observed mhe

the. inventi

19

¥ been adninistred to the gerbil at the p
5 active doses. WO 01/25219 PCT/ EPOQ 09722 97 C ai ns
formula (1) R5 R4, N'~< RL Rg)n N N ~

0. 04 20 . 0. 065
ﬁ% of
rnacologlca

1. A conpound of
g2 R2R10 5 (Rym (1)

FEErr11111111111111111t wherein ~ ~ Ms 1111!'1 R representsa hal ogen atom
or a Cl-4 alkyl group; 10 Rl represents hydrogen or a Cl.4 al kyl group; R2

represents hydrogen, a Cl-4 al kyl,

C2_6 al kenyl

or a C3-7 cycl oal kyl

group; or Rl and R2 together with nitrogen and carbon atomto which they

are attached respectively represent

represents a trifluoronethyl,
trifluoromethoxy or a hal ogen
a (CH2)rCO(CH2) pR7 group; RS
group; R6 represents hydrogen
5 nenbered heteroaryl group
20 oxygen, sul phur and nitrog
containing I to 3 nitrogen at

a ExMoal

9i9té?;n5

Y
4

A2 RLY

hﬁh&oxv

Ty ur-Uycvrir, A \J—L

anOﬂBS met hy| ani

no,

Oﬂtz’il ni ng

gen,

a 5.6 _penbered heterpcyclic group; R3

realgise t o

a 15

a (CH2)gR7 or

al kyl or a CORE
di nmet hyl am no. a

1 bg.s het er oat ohs sel ected from

EIT O a4 ©O

meEnTDered et eroar
0.05

DS

group

No untoward effects have been observed when compounds of the
invention have been administred to the gerbil at the pharmacological

5 active doses.



R7 represents hydrogen, hydroxy or NR8R9 wherein R8 and R9 represent
independentyl\”)y hédrogen or Cl-4 alkyl optionally substituted by hydroxy, or
by am no; Bepresents hydrogen, a Cl-4 al kyl | gr olRCTHRPORe®22 oget her
with R2 represents a a C3-7 cycloal kyl group; mis zero or an integer from
1to3;, nis zero or an integer from!|l 5? 3; both p and r are

| ndependently zero or an integer froml¥o 4, qis an integer froml to 4,
provi ded that , when Rl and R2 together with nitrogen and WD 01/ 25219

PCT/ EPOO/ 09722 1111131111 IN98 CL MS carbon atomto which they are
attached respectively represent a 5 to 6 nenbered heterocyclic group, i) m
is 1 or 2; ii) when mis 1, Ris not Cldimsine and iii) when mis 2, the )
two substituents R are not both fluorine, and pharmaceutically acceptable
salts. and solvates thereqgf. 5 2. A conpaund as clained in claim1l wherein
nis 2 and R3tis trifluofsirmmpgundafifermulalihe 3 and 5 position . 3. A
conpound as clainmed in claiml or claim2 wherein Ris 10 selected

i ndependently from hal ogen or a Cl-fRsal kyl group and mis | or 2. 4. A
conpound as clainmed in any gf_clAi | to 3 wherein mis 2, Ris ‘selected
i ndependent |y from hal ogen or Merhyl gRéup sdRg)osition. 15 5. A
conpound as clained in any of ' 4 grein R5 is hydrogen .or a
met hyl group..6. A conmpound as vy of clains 1 to 5 wherein RL

is 20 hydrogen or a methyl v

gitpound as cl ainmed in any of
clains | to 6 wherein R4 is h en, a (CH2)r CQ(CH2) pR7 or CH2)qR7 group,
wherein R7 represents an amn

oth p and r are independently zero or 1
gis |l or 25 2. 8 A conp of formula (1) as claimed in any of clains

1to 7, gherein R is sel ec(Bni ndependent|y from halogen or methyl, R3 is

o "

R represents""é halogen atom or a C4-4 alkyl group,
10 R4 represents hydrogen or a C4.4 alkyl group;
R represents hydrogen, a C4.4 alkyl, Co.g alkenyl or a C3.7 cycloalkyl
group; or Rq and R together with nitrogen and carbon atom to which they
are attached respectively represent a 5-6 membered heterocyclic group;
R3 represents a ftrifluoromethyl, a Cq4 alkyl, a Cq4 alkoxy, a
15 trifluoromethoxy or a halogen group;
Rg4 represents hydrogen, a (CH2)qR7 or a (CH2)rCO(CH2)pR7 group;
Rs represents hydrogen, a C1.4 alkyl or a CORg group;
Rg represents hydrogen, hydroxy, amino, methylamino, dimethylamino.a 5
membered heteroaryl group containing 1 to 3 heteroatoms selected from
20 oxygen, sulphur and nitrogen or a 6 membered heteroaryl group
containing 1 to 3 nitrogen atoms;
R7 represents hydrogen, hydroxy or NRgRg wherein Rg and Rg represent
independently hydrogen or C4_4 alkyl optionally substituted by hydroxy, or
by amino;
25 R10 represents hydrogen, a C1-4 alkyl | group or
R10 together with Ro represents a a C3.7 cycloalkyl group;
m is zero or an integer from 1 to 3; n is zero or an integer from 1 to 3; both
p and r are independently zero or an integer from 1 to 4; q is an integer
~ from 1 to 4; provided that , when R4 and R2 together with nitrogen and




trifluoromethyl both at the 3 and 5 position, Rl is hydrogen or nethyl, R2
30 S hydro hyl, 2-propenyl or a cyclopropyl group Fﬁﬂﬁs vm'th
is a 3, gﬁg? 0-21-pyridin-lyl, a piperidin-1-yl or agpyrro |zf2;1 1-yl
grou ydrogen, a nethyl or R10 together with R2 is a
cyclopro hydrogen an amggacetyl or am no ethyl group and
R5 is ill iﬂ Hm group. 35 WO 01/25219 PCT/ EPOO/ 09722 111111 IN
111111 rrpound of formula (1) as claimed in any of clains |
to 8, wher ein Ris selected independently from hal ogen or nethyl and mis

2, R3is trifluoro t he 3 _and osit.iqn, Rl and are
i ndependent | y rﬁﬁ!ﬁ @&P%rto 'ﬁ9%e¥eﬂrq §uﬂ&ﬁ‘€§%?e§h\ﬁeq¥éep@sﬁ6‘d?%%6 5 10.
A conpound sel embmlbefed)heterocvcllc group, i) m is 1 or 2; ii) when m is 1, R is not

2- (4-f1 uor 0-2- g o ﬁﬁl@ﬁ%ﬁ rPhﬁErzamé‘ﬁrdslfb%ﬁR@fﬁé Rcarawoi*b&wﬁ.owné

trifluoronet hyI
2- (2- 1 sopr opyl -#Kkpha Wﬂgﬁiﬂi’ilﬁﬁeﬂmb%%ﬁyﬁnis%ﬁ&s thereof.
(3,5-bis-trg fluoronet hyI 10 benzyl) - net hyI am de;

2-(4-Fl uoro-3-npt hyl - e?%{;%?;ﬁ\cg% %@lr%d in CHiCXY Wrierdi' lid 3 aﬁ'ldoi'\‘% is

trlfluoronethyl ‘benzyl
2-(2,4-Difl uordn&hmomeﬁhmlbpﬁratzthné’ua_ndzﬁpwﬁqmc aci d (3, 5-bis-
trifluoronethyl=benzyl)-nmethyl-am de; 15

2-(4-fluoro-2-net hyl eralne -ca boxyl ic .aci 3 bi s-
trifluoronet hyI phenylg ?tﬁpf’?& agn( -G ﬁﬁ%%h&ﬁy‘?'?%
pi per azi netQl- c asehected independerits, fﬁerm halclpgenc ouamtauyyl group and mis 1 or
benzyl) - met hyl -am de; 2- Phenyl - pi perazi ne-1-carboxylic acid

(3, 5-bis-trifludronmethyl-benzyl)- 20 nethyl- am de;

2- (2, 4-di chl or o- phenyl erazi ne-1- carb xylic Cld 5-bistrifluoro
mg§ hyI benzyl ) -4ve 3 mq%%gﬁqggas claimed in any of claims 1to 3 gnﬁlereln mtis b ku'

2- (3, 4-di chl
meﬁ ! - b'eﬁzyf’; %eﬁ{hﬁf}{ {kie masn&é.ﬁrv frétn iaarbgéh@métﬁyuag}bap (et Do pésitién.uor o

5. A compound as claimed in any of claims 1 to 4 wherein Rg is
hydrogen or a methyl group.

6. A compound as claimed in any of claims 1 to 5 wherein Rq is
20 hydrogen or a methyl group.

7. A compound as claimed in any of claims 1 to 6 wherein Ry is

hydrogen, a (CH2)fCO(CH2)pR7 or CH2)qR7 group, wherein Ry

represents an amine , both p and r are independently zeroor1;qis 1 or
25 2.

8. A compound of formula (l) as claimed in any of claims 1to 7,
wherein R is selected independently from halogen or methyl, R3 is
trifluoromethy! both at the 3 and 5 position, R4 is hydrogen or methyl, R2

30 is hydrogen, methyl, 2-propenyl or a cyclopropy! group or together with R4
is a 3,6-dihydro-2H-pyridin-1yl, a piperidin-1-yl or a pyrrolidin 1-yl group,
R1p represents hydrogen, a methyl or Rqg together with Ro is a
cyclopropyl group, R4 is hydrogen, an aminoacetyl or amino ethyl group
and Rg is hydrogen or a methyl group.

35



25 2-(4-Fl uoro-2-nmethyl -phenyl)-3-methyl - pi perazi ne-1- car boxylic acid (3,5-
bi s4ri fl uoronet hyl - benzyl ) - met hyl - am de;

2- (2- Met hywoéﬂl'ﬁf%/?)ro phenyl ) - 6- Met hyl - pi per azi ne- 1- car b@GIYBREO/BRT2] ( 3, 5-
bi s- t ri-Huerenrethyl-benzyl ) - met hyl - am de;

2-(4-flu henyl) pi perazm %-carboxyllc acid [1-(3,5-bis 30
trlfluorﬁm hyI] net hyl - 4-(2- Am no-acetyl)-2-(S)-(4
fluoro |pera2|ne 1- carboxyllc acid

(3,5-bis-trifl uororret hyI benzyl) - rret hyl - am de ;
2-(S)-(4-Fluoro-2-nethyl - heﬂtf/ %) | peadne- 4- car bonyl ) - pi per azi ne- 1-
car boxylic ac®d (3, 5Absampournd q fqmuah(n ab claigey-insanyyof caims 1 to@,01/ 25219

PCT/ M0/ 09722 il Rl sbleoldd indeshderktylfidmitad 399nethyl and m is 2

2 2, T o I e Ry g
2-(S)-(4-Fl uomdeﬁendyntlyhydMemo)'nmtme;nswbydrogemabdﬂg isthydrogén (1- 3, 5- bi s-
trifl uorg‘nst hyl - phenyl ) - cycl opr opyl | - met hyl - am de;

[2-(3,5-Bi's trlfluororrethyl phenyl) ﬁemrolldln | - yI] [2-(S)-(4 fluoro-2-
net hyl - phenyl 10-pi per ALOmPpoUR

][|2u(() §05§I rsm E rziLﬂ%@@H%wmhenw}bmar&nnb&mawhbnone pyr iagidn- | - §3,5-bis2- (S) - (4-
2-(3,5-Bis- t%hﬁ'%@wﬁfh %@ﬁt -%B'lh{déadl n-1- ylg 42 (S{"(4 fl uor o- 2- net hyl
10 phenyl) - p@y&-l;ppmpyl phe nyagplpgmﬁ@- -carboxylic acid (3,5-bis-trifluoromethyl-

2- (4- Fl ugy o- Zbgﬁzg‘y.m Qiide; Pi perazine-1 -carboxylic acid [1-(3,5-bis-
t(fl th

2((4ug|r Sglreo-y- Woéﬂﬂ y'?nfmr%bpﬁ‘ﬁﬂxé 1%&@8&'& iC a&q d [(13 E('Q'SS bi s-

t (f 1 uor onet-hytrifl tmrempﬂ)y!-henadhmleﬂm-epydq.- net hyl - ani de; 15

2- (4-Fl uor o> & ud@@-%ﬂéh I)—BIpB?éziﬂé *I'-%aﬂbdi@l‘éOOXW i gciaCi d [ (@,5bRl S-
trifl uoromet hen ¥ l)s"g' &E'Y thyI ]-methyl -am de; and enantioners,
phar maceut i c Qﬁ Zysmefy-p *hydrochl ori de, methansul phonate,

acet at e)15and 23 ﬂtmrgé.’-mlemyé-phenﬂbplpgrazmeJ-carboxyhc acid [1-(3,5-bis-

2-(S)-(4-Fl UQﬁﬂlJo?oﬁEEHWb W ?|_ Afryane- 4- carbonyl ) - pi perazine- |

ﬁ%?gém 'Ofl Sg & #lubro-p eny)- 'Julaeur%%r)l -é‘é’rlm)?y?l chlb ”H,E-Y)ls-?'ﬁ]uoromethyl-

12. 4- ( 2Ani no-beneyly-metid-@B)id¢:4- f | uor o- 2- met hyl - phenyl ) - pi per azi ne- | -
2-Phenyl-piperazine-1-carboxylic acid (3,5-bis-triflucromethyl-benzyl)-

20 methyl- amide;
2-(2,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)-methyl-amide;
2-(3,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)-methyl-amide;

25 2-(4-Fluoro-2-methyl-phenyl)-3-methyl-piperazine-1 -carboxyllc acid (3,5-
bis-trifluoromethyl-benzyl)-methyl-amide;
2-(2-Methyl-4-Fluoro-phenyl)-6-Methyl- piperazine-1-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyl-amide; .
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  [1-(3,5-bis-

30 trifluoromethyi-phenyl)ethyl}-methyl-amide; '
4-(2-Amino-acetyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide ;
2-(S)-(4-Fluoro-2-methyl-phenyl)-4-(piperidine-4-carbonyl)-piperazine-1-

carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide;



25 carboxylic acid (3,5-bis-trifluoronethyl-benzyl)-nethyl-am de

hydrochl ori (S) - (4-Fl uoro- 2- net hyl - phenyl ) - pi per azi oxylic
acid [1- (R q&?%ﬁézél s trifluoromethyl-phenyl)-ethyl]-mnet hy?eg%hdé@'}ﬁ

et hansui phonate. 30 14. 2-(S)-(4-Fluoro- 2 rret hyl - phenyl ) - pi per azi ne-1

ECR;H ?gxmmmmﬂlltmulv}“lhyl phenyl ) et hyI ] nmet hyl -am de acetate. WO

01/ 25219* PCT/ &00Y 09722 i iiii iiii iii 1111111 IN101 CL Ms 15. A
conmpound as clainmed in any of clains | to 14 for use in therapy. 16. The

of -2 medi caneni-Ropmisselen @R e e emayl " o "
of - a medi canen

tﬁchykl ni {ls : radw(ﬁ.ﬁrglssmnﬂnmm&thﬁ-bawylwmhylmmdekl ni ns. 15 A f

phar maceuti ca _mﬂ Q:a?{ﬁo a SUBls-O
claims | to 14 éf%m é@?e W [ an'&? nor.e ’?’“g%‘g.aca?f?’y accept abl e
carriers or exdﬂﬂﬂ%‘ﬁﬁ@thﬂ'ﬂhewm PYJ}'"PFRY'? nent of a mammal,

i ncl udi ng man, 20(3 BBid-riflubméthyltphenyl)pytrolidin-1ei]-[25(8) (¢ Huwso-2e di ated by

t achyki ni ns, ncI Ki

adm %I !st Iratsl oln Mﬂﬁ%@?l veﬁ;l%n@{&g anglcj);rgoljgldnil alcorrprl > 219 any
claims 110: 14. [M&S—B(S;tﬂﬂj&@@etmo-phew +3.6-qik 2&1-%#36?1-3('1&%”%)5(% of
formula (1) aslualr@lemslthypplfér@l)rpu rainer- mdmanmehydrogen or a (CH2)qgR7

Phe'S’ 20 posi ¢ oo Ris Hi0R ?thx'-rﬂae%l» - B S eEge R ety o L |
sroreing. o “*“’:mzf:;*“’g“‘“m‘s o sacteciion e
pro u g a
thereof; or 02'.3 rbmethy} pﬁg?;l)-kut -en metllwyl m'? e; O R
2-(4-Fluoro-2-methyl-phenyl)-plpera2|ne-1 -carboxylic acid [1-+(3,5-bis-
trifluoromethyl-phenyl)-2-methyl-propyl}-methyl-amide;
15 2-(4-Fluoro-2:methyl-phenyl)-piperazine-1-carboxylic acid [(3,5-bis-
trifluoromethyl-phenyl)-cyclopropyl-methyl]-methyl-amide;
and enantiomers, pharmaceutically acceptable salts (e.g hydrochloride,
methansulphonate, acetate) and solvates thereof.

20 11. 2-(S)-(4-Fiuoro-2-methyl-phenyl)-4-(piperidine-4-carbonyl)-
piperazine-1carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide
hydrochloride.

12.4-(2-Amino-acetyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-
25 carboxylic acid (3,5-bis-triflucromethyl-benzyl)-methyl-amide
hydrochloride.

13.2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(R)-
(3,5-bis-trifluoromethyl-phenyl)-ethyl}-methyl-amide ethansuiphonate.

30
14, 2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-
{R)-(3,5-bis-trifluoromethyl-phenyli)-ethyl]-methyl-amide acetate.



(Rm25 (Il1) a process (B) for the preparation of a conmpound of formula
(1) as clainmed _in claim1, wherein R4 is hydrogen or a (CH2)r COQ( CH2) pR7
group whi cWOR284#? 25219 PCT/ EPO0/ 09722 11 ~11121 1111111 | ROYERONITRY 102 C
L M STonprises theTeaction of a conpound of forrmula (VII1), wherein Rob
represe | tecting group Qi R4b.is (CH2)r CO(CH2) pR7 or a

pr ot ect ”m‘lmlﬂunmm’”wwth tri phosgé‘ﬁé and an organi c base foll owed by
addition=*of cthe amne () 5 RS R4Ab~N NH RL s)n HNRO (RmR2 (MII) -
(V) followed where .necessary or desired by one or nore of the follow ng
step: 10 (1) renoval of any protecting group; (ii) isolation of the
compound as s#.t theAccompound rassclpimed iroanyfofclaimspduted 14ffof aiserina (1) or
derivative th%%gy‘i nto the ‘enantioners thereof. 15 20

16.The use of a compound as claimed in any of claims 1 to 14 in the
5 preparation of a medicament for use in the treatment of conditions
mediated by tachykinins, including substance P and other neurokinins.

i?. A pharmaceutical composition comp_n‘sing a compound as
claimed in any of claims 1 to 14 in admixture with one or more
10 physiologically acceptable carriers or excipients.

" 18. A method for the treatment of a mammal, inciuding man, in
" particular in the treatment of conditions mediated by tachykinins, including
substance P_and other neurokinins, comprising adrhiniﬁtr'étion of an

15 effective amount of a compound claimed in of any claims 1to:14.

19. A process (A) for the preparation of a compound of formula (1)
as claimed in claim 1, wherein R4 is hydrogen or a (CH2)qR7 group,
provided that when Rg is a C4.4 alkyl or a CORg group, R is not in the 3
20 position of the piperazine ring, which comprises reduction of a compound
of formula (ll), wherein R4 is hydrogen or a suitable nitrogen protecting
group or R4g is a (CH2)qR7 group or protecting derivatives thereof; or

5
R,a.
N ilu 8y

N_ _N
o \ﬂ/ R10
0

R2

(R)ym
25 (1

a process (B) for the preparation of a compound of formula (I) as claimed
in claim 1, wherein Ry is hydrogen or a (CH2)rCO(CH2)pR7 group which
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comprises the reaction of a compound of formula (VIil), wherein R4p
represents a nitrogen protecting group or R4p.is (CH2)r CO(CH2)pR7 or a
protecting group thereof with triphosgene and an organic base followed by

addition of the amine (V)
5
R5
R4b\N
NH
llu a)n
HN
R10
(R)m R2
(v " V)

followed where necessary or desired by one or more of the following step:
10 (i) removal of any protecting group;
(ii) isolation of the compound as salt thereof;

(iii) separation of a compound of formula (1) or derivative thereof into the
enantiomers thereof.

15

20



