-0 7 APR 2004 WO 01/25219 PCT/ EP0O0/ 09722 Chemi cal Conpounds The present

I nvention relates to piperazine derivatives, to processes for their
preparation, to pharnmaceutical conpositions containing them GRQAPRGINLS their
medi cal use. In particular the invention relates to novel conpounds which
are potenVOMIRI2phecific antagoni sts of tachykinins, inclREIVEROEIMEt ance P
and ot her neurokinins. 10 The present invention provides conpounds of
formula (1) R3)n (RRm(l) 15 wherein R represents a hal ogen atomor a Cl-4
al kyl group; Rl represents hydrogen or a Ct-4 al kyl group; R2 represents
hydrogen or a Cl-4 al kyl group; R3 represents a trifluoronethyl, a Cl..4

al kyl, a Cl..4 alkoxy, a 20 trifluoronethoxy or a hal ogen group; R4
represents hydrogen, a (CH2)gR7 or a (CH2)rCQ(CH2) pR7 group; R5 represents

hydrogen, a Cl4 al kyl or a C@E!grogﬂ;;% regiesents hydr ogen, hydroxy,

am no, nethyl am no, dinethyla Tl d heteroaryl group
containing 1 to 3 heteroatons selected 25 independently from oxygen,

sul phur an b t ﬁ‘tio@‘ r . 0 I u L0l 1to3

ni t rogen a'?T lri'rllé ;ﬂrQRg@r?e@?%sen g@i ﬁ%grtgégﬁg%& géévatgﬁgh&a%égéﬁﬂr R8 and R9
represent i MgEJARREMNUON, iy phageacaytiCal campositions pontaining shemitasnd tout ed by
hydr oxys or thgirafiedieat @se! APR 100 WO 01/ 25219 PCTI EPOQ 09722 2 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 zero or an integer
from1 to 4n pertisulan thatimgntion retated to mabel compounds which are potent

and specific antagonists of tachykinins, including substance P and other
neurokinins. '
10

The present invention provides compounds of formula (1)

R4
N />< ||?1 Ry)n

(R)m
| 0

15 wherein

R represents a halogen atom or a C44 alkyl group;

R1 represents hydrogen or a C ¢4 alkyl group;

R2 represents hydrogen or a C1.4 alkyt group;

R3 represents a trifluoromethyl, a Cq.4 alkyl, a Cq4 alkoxy, a
20 trifluoromethoxy or a halogen group;

R4 represents hydrogen, a (CH2)qR7 or a (CH2)CO(CH2)pR7 group;

Rs represents hydrogen, a C4.4 alkyl or a CORg group;

Rg represents hydrogen, hydroxy, amino, methylamino, diinethylamino. a

5 membered heteroaryl group containing 1 to 3 heteroatoms selected
25 independently from 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 Cq_4 alkyl optionally substituted by

hydroxy or by amino;



5 and pharnmaceutically acceptable salts and sol vates thereof. A further
enbodi nent of the invention provides conpounds of fornula (1) and
pharmaceutically acceptable salts and sol vates, thereof, ?‘]
represents a hal ogen atomor a Cl4 al kyl group; 10 R1 represen S hydrogen
or a Cl. WIR$218gr oup; R2 represents hydrogen, a Cl-4 al R§I/EPEO®9726 al kenyl
or a C3_7 cycloalkyl group; or Rl and R2 together with nitrogen and carbon
atomto which they are attached respectively represent a 5 to 6 nenbered
het erocyclic group; R3 represents a tgifluoronethyl, a Cl..4 alkyl, a Cl
al koxy, a 15 trifluoronethoxy or a hal ogen group; R4 represents hydrogen,
a (CH2)gR7 or a (CH2)rCQ(CH2) pR7 group; R5 represents hydrogen, a Cl..4
al kyl or a CCRE group R6 represents hydrogen, hydroxy, am no, nethyl an no,
di et hyl am rrerrber d heteroaryl group containing | to 3 heteroatons
sel ected fr r?@’%%&%%ﬂy "9f®hur and nitrogen or a. 6 membered heteroaryl
group ' conwaisrzerg of ahdnigéger frongtto 31 niszelorapinesgrtfomido@doth hydr oxy

optional 1y B iieclidePenbER s or of MEARIIA 10 7% J0BH ifenkt ) ogen
a Cl-4 al kyfrogy dd@4or R10 together with R2 represents a C3_7 cycl oal kyl
group; i Saﬁ&rpﬁg%aééhtld&m?%éeﬁtéﬁl@s]altts%m% sdivdts fifdr8o" an integer from |

to 3;- both r are independently zero or an integer from1l to 4; qis
an i nteger froml to 4; provided that , when RL and R2 together with

ni trogen and fARhGREMbOCIM@TNJfthavivehtiom provides edrhpeilredt offornala me "
1R s A PRermaP R aor bR mnﬂ%@v‘ﬁ??m@%rasf ¥BeEh vents R are |
not both fl &jlepmer@mmmgermtam(hwalldyygmpept able salts of the
TR IS oE PR YCRRTH G AR S o S P
for exanpl eRayapsesaris hydeogen, aieour alkvld Alkemdara Ga-xavel Oéﬁ‘)’
aryl sul phonggssm; of Ry andTR?fI@Q@ﬁéPWtﬁﬁﬂi@erpénd)céMoh&ﬂeﬁﬂﬂomﬁlﬁﬁm@
phosphat es, afs eﬁgct:heeséf resﬁ'ect:ve Yy représsuecq ar?{ 6 ?nen%ere Stéchl)J«r:rIﬁ:r grtoﬁa and
R3 represents a trifluoromethyl, a Cq.4 alkyl, a Cq4 alkoxy, a
15 trifluoromethoxy or a halogen group;
R4 represents hydrogen, a (CHo)qRy or a (CH2)rCO(CH2)pR7 group;
R5 represents hydrogen, a C1.4 alkyl or a CORg group;
Re represents hydrogen, hydroxy,"é'rhino. methylamino, dimethylamino a 5
membered heteroafyl 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 alky! optionally substituted by hydroxy or
by amino;
25 R4 represents hydogen, a C1-4 alky! group or
R 10 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 Rq and Ry 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.

mal eat es. 5

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



The sol vates may, for exanple, be hydrates. References hereinafter to a
conpound according to the invention include both conpounds of formula (1)
and their pharnaceutically 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 centre (nanely the carbon atom shown as * in fornulggﬁgﬁa. 15
Further asynmetric carbon atons are pgisible in the conpo A b formul a
(I). Thus, for exanple, when R2 is a (-4 alkyl, a C 2-6 al kenyl or a C3.7
cycl oal kyl group, and R5 and R16 'are hydrogens, the conmpounds of fornula
(I') possess' two asymretric carbon atons and these may be 20 represented
by the formulae (1a, 1b,1c and 1d)- 25 0 7 APR 2004 WD 01/ 25219

PCTFEPOO010 e % qgg@ indi Hﬁ% . 4.5 above the
pl ane of tQ%&%p?bgﬁ.o e r%’ﬂen gﬁ?%ﬁﬂ%aﬁés%& hépﬁgﬁg%gegbl ow t he
pl ane of t pEvides, Theulphatasyur aalkdn srefwn esyisulphoratesal @gbon at om
i ndi cat ed aaethan@sulphbRttese drbp&ﬁ@ehésﬁl?hbﬁé@%ﬂabh%pﬁe%?,r Rbthtesas the 3

configuratiogn and in. fornmul,ae 1 and C as onfigu ration. Inh general,
in the spedtfiEScBHHARIGS: tﬁgl?gﬁs'tﬁmﬁf‘teﬁ?é‘d?(n@%‘?sgur ation at the chiral
carbonbat om i ndi cated as * corresponds.to the S isoner and the 10 - a

confi gur at i'ﬁ{b g@géﬁ@@ﬂ%& ﬁ*#'ﬂ?‘ﬁﬁf’é}%ﬁ*eghe configuration of the two

chiral carbon a nd I'b is hereinafter referred to
as anti configuation and in fornulae 1c and | d as the syn configuration.

15 Furt her il - rﬁl! Kl adcdrdii
3-7cycl oal rﬁ@re%méj%:ﬁa;tgﬂitfﬁ?&q_df eﬁﬁ I %Igﬁgaﬂgﬁgﬂﬁént?{sng\ 1d_-e4 al kyl or
> o gr dHath cBmPiss St f6ande (iR ek Ahesageutcaly aceeriable paket r i
carbon0. —addition S4ltsTogetins wdihpharmateiticalR svedpoabiosdivatesat i on of the
asymetric carbon atons of the conpounds of the invention ha_s been made

according to the . )
- it will be appreciated by those skilled in the art that the compounds of

formula (1} contain at least one chiral centre (namely the carbon atom
shown as * in formula {1}),
15 Further asymmetric carbon atoms are possible in the compounds of
formula (1), 7
Thus, for example, when Ro is a Cq_4 alkyl, a C 2.5 alkenyl or a C3.7
cycloalkyl group, and Rs and R‘{d "are hydrogens, the compounds of
formuta (1) possess"’tin)d asymmetric carbon atoms and these may be
20 represented by the formulae {1a,1b,1¢c and 1d)

(Rjm 1d



rules of Chan, Ingold and Prelong 1956, 12, 81. It is to be understood that
all enantionmers and di asterei somers and 25 m xtures thereof are
enconpassed within the scope of the present invention. ?RQHE'ky| as
used herein as a group or a part of the group refers to a ralg t or

br anchedwsl day2s21gr oup containing froml to 4 carbon atonsrcﬁﬁrmmaml es of
such groups include nethyl, ethyl, propyl, isopropyl, n-butyl, isobutyl,
or tert butyl. 4 The term halogen refers to a fluorine, chlorine, brom ne
or iodine atom WD 01/25219 5 0 7 APR 2004 PCT/F"010722 The term C2.6

al kenyl defines straight or branched chain hydrocarbon radicals containing
one doubl e bond and having from 2-6 carbon atons such as, for exanple,

et henyl , 2-propenyl, 3- butenyl, 2-butenyl, 2- pentenyl, 3- pentenyl

3- et hyl ten or hexeny] ... 5 .Th C37cc|o nmeans a
non aI’OFYB.tI?H ecﬁ@qﬁ;@g ﬁ?%gﬁg}"’@dt‘%‘i &'@dﬁa‘égé’&“g%ch as,
for exanpl epapec|Ther bwkén bonddhdibates that the boed tsybelowythegitaney bf thie

cycl oheptylya&gﬁ’The term Cl-4 al koxy group may be a straight or a branched

chai n al kox oup, for exanple nethoxy, ethoxy, propoxy, prop-2-oxy,
but oxy, but-2- oxy or nethyl prop-2-oxy. Wien Rl and R2 together with

ni troges a”?géfé&glbn@é goﬁﬂ fof fhiae :r§|5c§t{>8naéltbﬁfﬁ?d1c:ét8§p§§t" ey

represent a terocyc E@aroup this group | s saturat ed or

contai ns a QAWiae 4 Blﬁﬂde %Wmmﬁ@rﬁ% ta asghe AueoRfigumtion 8Rd itdi n- 1yl a
pi peri di n- 1fgtmulde qamarmasja@oﬁfgumbﬁup Wen R6 is a 5 or 6 nenbered

het | d th t f
thi-ophenyl , 1 apBerBig 1 ki poffoundS Brined belowy e i Eomigurafi At i nyi
The group Rmmelwale:arlmmamm ingicated asdrcofresponds tgpthec® dsomer amnd theof

conpouyls. of, doRfitiatioh!cbri@sp&ids to the R isomer.

The configuration of the two chiral carbon atoms shown in formulas 1a
- and 1b is hereinafter referred to as anti configuation and in formulae 1c¢
and 1d as the syn configuration.
15 .
Furthermore, when Ro is a Cq.4 alkyl, a C 2_g alkenyl or a C 3.7cycloalkyl
group or Rqp is a C1-4 alkyl group and Rs is a C14 alkyl or a CORg
group, the compounds of the invéntion possess three asymmetnc 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 alky! group containing from 1 to 4 carbon atoms;

30 examples of such groups inciude methy!, ethyl, propyl, isopropyl, n-butyl,
isobutyl, or tert butyl.

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



R2 (RRm 25 (1) Wien R represents halogen this is suitably chlorine or nore

~ preferably fluorine or when Ris Cl1-4 alkyl this is suitably met hyl or
ethyl wherein mis O or an integer from1l to 2. 07 APR 2 GP% tabl e

val ues fo& %gﬂﬁl ude hydrogen, a nethyl, an ethyl or a pr é R oup 5

Sui t abl e v R2 include hydrogen, a nethyl, an et

I sopropyl, a 2- propenyl or a cycl opropyl group. SUI t abl e val ues for

include a methyl, an ethyl or a trifluoromethyl group. 10 Wien R4 |s

(CH2)gR7 or (CH2)rCQ CH2)pR7, R7 is subt ably hydrogen, hydroxy, NRORS5 e.g.

NH2, NH(C14 alkyl) e.g. NH nethyl or N(Cl-4 alkyl)2 e.g. N(nethyl)2,

NH(C14 al kyl )NH2 e.g. NH(ethyl )NH2, NH(Cl.4 alkyl) wherein gis 1 or 2 and

both p and r are independently zero or an integer froml to 2 15 Suitable

val ues for Fxﬁelteﬁhuéﬁa¢ @eﬁﬁ?és%ﬁ‘ﬁtorkﬁéﬂap(:ﬁe@ WP R s

preferably a phalo orrn and or a

al kyl (e.g. ‘?@ﬁ %‘GE %ﬂﬂj F?P'P'@ bend apd haying fropt édt carbamatoms 2

Sui t abl ehvabmﬂs ésqr fd?l Gxanspled ethersin 0 2epro ngll éﬁﬂd{é{ﬂ (ez gutl L hyl I) ) group
or together ts a 'e cyclo f opy gr oup.
25 Rl is prg%%ﬁgﬁé pae?'ﬁ?ﬁﬁo% tﬁylg%ggpn!%ré oup. R2 is preferably a
Pydr?ﬁeﬁ] at o? a nethyl, isopropyl, 2- propeny: or a pycl.opropyl Igroup or
oget her wi or a
 oaet her, i Rl 7. Eselo K Gl MBReA s | by GrdiBe Rty 2, o
preferably & err*fa%?t% %ﬁbma@msuamw tcgagarrmlarm@! pyl, an

am noacet yl cyplobutylpsydionértyt! el dvh&mi BPepdisieptl) 9roup. 35 WO 01/ 25219

10 The term Cq_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 R4 and Ry together with nifrogen 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- -yl or a pyrrolidin 1-yt group.

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

invention they include furanyi thiophenyl, imidazolyl, thiazolyl, oxazolyi,

20 pyridyl or pyrimidinyl.

The group Rs may be in position 3, 5 or 6 of the piperazine ring of

compounds of formula (f)
R5

R4
\N% R1 Ry)n
3

N

R
O R2

(R)m
25 0]

When R represents halogen this is suitably chlorine or more preferably
fluorine or when R is C 1.4 alkyl this is suitably methyl or ethyl wherein m is
0 or an integer from 1 to 2.



7 RS is preferably a hydrogen atom a nethyl or ethyl group. 0 7 APR 2004
PCT/ EPQO/ 09722 R10 is preferably a hydrogen atom a nethyl group or
together with R2 is «cyclopropyl. 5 A preferred group of conpounds of
formula (1) are those in which the carbon atomshow as * is in the O
configuration. A preferred class of conpounds of formula (13Z§ﬁﬁ hpose
wherein Ris 10 selected independently froma hal ogen or a Q group,
wherein mis 1 or 2. More preferably mis 2. Wthin this class those
wherein Ris at the 2 and 4 positiongare particularly preferred. Conpounds
of formula (1) wherein R3 is a trifluoromethyl group and nis 2 15
represent a preferred class of conpounds and within this class R3 is
preferably at the 3 and 5 position. A further preferred class of conpounds
of fornmula (1) are those wherein R4 is hydrogen, a (CH2)rCO(CH2) pR7 or
(CH2) gR7 group, wherein R7 20 represents an amine. Wthin this class, those

wher ei n bméhui%bge{‘gafu rfSrR‘ ﬂﬁ%é‘dlﬁjap{s fo4eh’ pomethyr, 2h élh oﬁaﬂ%roé jare

particul arly pr erre y pre erred 'group fds of
formul a (1)90¥P.t hat mherern R is selected independently from hal ogen or
methyl, R3 is trifluoronethyl 25 both at the 3 and 5 position R1. is
hydr ogen o

07 oup Bt ¢ BRI ValuER fof Roxngaechyciparira bl Ahcrivt g1mrogh, an” T
ﬁ;{oﬁr: d:)::l jsq;jropyl a zepmpﬁtnyﬁonabyylgpgj pHigrouslO  repr esentz hydr ogreg efrj\l
i noacet y oD RS, i) Raroclybena “HERE Sy ey flol & iljoromali) Moo 0"

A parti cul @royp. preferred group of conpounds of fornmula (1) is that wherein
R is selected i ndependently from hal ogen or nethyl, R3 is trifluoronethyl

bot h gil the 3 and 5 position, édro en _or rrethéj R2 is hydrogen 35
rot RO 2. HEpRRw S SEP BRI OBt 65eGPUSHE I Gde FOHaRIY oRage™ & 3. 6 4. VO
01/ 25219 8 MydroxpPNRHRY e.g. NH2, NH(C4.4 alkyl) e.g. NH methyl or N(Cq.4

alkyl)z e.g. N(methyl)s, NH(C1_4 alkyl)lNH> e.g. NH(ethyl)NH2, NH(C1_4

alkyl) wherein g is 1 or 2 and both p and r are independently zero or an

integer from 1 to 2.

15 '
Suitable values for Rg 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 Cq14
20 alkyt (e.g. methyl) group and m is preferably an integer from 1 to 2.

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

25 R1 is preferably a hydrogen atom or a methyl group.

Ro is preferably a hydrogen atom, a methyl, isopropyl, 2-propenyl, or a
cyclopropyl 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(C1.4alkylaminocarbonyl) group.
35



PCT/ EPOQ/ 09722 di hydro-2H-pyridin-lyl, a piperidin-1-yl or a pyrrolidin

1-yl group, R1O0 represents hydrogen, a nethyl or RLO together with R2 is a
cycl opropyl group, R4 is hydrogen, and R5 is hydrogen. 5 [f?fﬁg?dﬁ?r

parti cul aw&yoﬁﬂgerred group of compounds of fornula (1) i’(%rr: wherein R
Is selected | naependent |y fromhal ogen or methyl and mis 2

trifluoronethyl both at the 3 and 5 position, RL and R2 are independently
hydrogen or nmethyl, R4 is hydrogen and }?5 i s hydrogen. 10 Preferred
conpounds according to the invention ar'e:

2- (4-fluoro-2-nethyl-phenyl)-pi perazi ne-1-carboxylic acid (3, 5-bis-
triftuoronethyl -benzyl)-nethyl -am de;

2- (2-isopropyl - phenyl) - pi perazi ne-1-carboxylic acid

(3, 5-bi s-tr iR} isoprefierablyla hyxirogen htom; dethayi siesthyl Jrodd) 2- (4-f1 uoro-3-;
met hyl - phenyl ) - pi per azi ne- 1- car boxyl i caci d( 3, 5- b1 s-

trifluoronethyl -benzyl i) nmet hyl - am de; aci d( 3, 5-bi s-

2- (2, 4-di f 1 Rtwisppeismablym pudregenatome arthethyl group or together with Ro is
trifl uorometdyply yl)-nmethyl -am de; acid[f-(3,5-bis- _

2- (4-flyoro-2-net hyl - phenyl ) - pi perazi ne-1 -carboxylic

trifluoFonethyl -phenyl)ethyl]-nethyl-am de; 2-(4-fluoro-phenyl)-

pi per azi ne- |1A prefemed groupcofdcdmpdaidss of Tofrhuar i

) - et hyl - amcgﬁogf'@f?ﬁ +£]Ei pe iy BS peSaoy (eiethose i diich the
(3,5-bis-tritiuold Ej{ BRzy3 I FRguaiion.. o5

2- (2, 4-di chl or o- phenyl ) pi perazi ne-| -carboxylic acid (3,5-bistrifluoro
nmet hyl - be t Al . . .
2-(3, 4- &i chﬁf’yfﬁﬂgﬁ @?‘Lﬁsp?’g]e"?’g"ﬁr‘n‘é‘- P fafqrmula (D) are thoss whetsin R s o, o
met hyl 18e nS¢ e)cté)ﬁat epgently. from a halogen or a methyl group, wherein m is 1

2- (4- 1 uor o-op 2reddre! profecadly n & ZEMihl Hiid el33itEsd whardiR id St g 8 (3.5- 30
bis-trifluor g?%&%#-.benz I -.n@t%l- m de; _ _ _
2- (2- met hyl -ai'- Hon AERAMicya Pff'??"—"e‘g-l per azi ne-1-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyt-am de; _ _ _
2- (4- 11 uor o GmiRd thels SR (HVARIBH RS 14 atARRRSMdify 3tbdo Sha{ R 2 PF s-
15 represent a preferred class of compounds and within this class R3 is
preferably at the 3 and 5 position.

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

R4 is hydrogen, a (CH2)rCO(CH2)pR7 or (CHp)qR7 group, whérein Ry
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 particulary preferred group of compounds of formula (l) is that wherein

R is selected independently from halogen or methyi, R3 is trifluoromethyl
25 both at the 3 and 5 position, Ry is hydrogen or methyl, Ry 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 R{p together with Ro is a cyclopropyl

group, R4 is hydrogen, an aminoacetyl or amino ethyl group and Rg is
30 hydrogen or a methyl group.

A particularly preferred group of compounds of formula (1) is that wherein
R is selected independently from halogen or methyl, R3 is trifiucromethyl
both at the 3 and 5 position, R4 is hydrogen or methyl, R> is hydrogen,
35 methyl, 2-propenyl or cyciopropyl group or together with Rq is a 3,6-



trifluoronethyl-phenyt )ethyl)-nethyl-amde; 0 7 APR 2004 9

4-(2- Am no-acetyl)-2-(S)-(4-fluoro-2-nethyl -phenyl) - pi perazi ne-1-
carboxyiic acid (3,5-bis-trifluoronethyl-benzyl)-nethyl-am de;
2-(S)-(4-Fluoro-2 -nethyl-phenyl)-4-(pipend i ne-4-carbonyl ) 7piPRg0Hzi ne- 1-
car boxy| WO @3se1y( 3, 5- hi s-tri fl uoronet hyl - benzyl) - met hyl - roTARYOAST22

4-(2- Am no-ethyl)-2-(S)-(4-fluoro-2-nethyl-phenyl)-pi perazine-1 -carboxylic
acid (3,5-bis-trifluoronethyl-benzyl)-nethyl-am de;

2-(S) - (4-Fl uor o- 2- net hyl - phenyl ) - pi per &i ne-|-carboxylic acid [1-(3,5-bis-
trifluoronethyl-phenyl)-cycl opropyl]-nethyl-am de;

] 2-(3,5-Bis-trifiuoronethyl-phenyl)-pyrrolid in-1-yl]-[2-(S}-(4-fluoro-2 10
nmet hyl - phenyl ) - pi perazi n-1-yl] - net hanone;

2-(3,5-Bi t h 64hyd 2H d 2-(S)-(4-
Fuor o 2- merd itV L. 8P REHdD Vi ety Syl ki B30y 111 4
OL omelt ?yl plreprgiseptsp hpmbgdnna Imgthit 62 R(1§) togétHdrueitio R teh hyyiclopropyt

en i
b (4yFI uﬁrﬁ?‘é%t“‘éfs %%‘Jm%§ Dl peg ﬂ32‘""e“-’9‘?'&'arboxylicacic1|[1-(3,5-bi s-
trifluoronethyl -phenyl)-but-3-enyl]-net hyI am de; acid[1-(3, 5 bi s-
2-(4-Fl furtiey
Crif uoﬁﬁﬂgf%y y‘?@ Q"“’Tﬁé?%a%d’f coffpaite df formula (1 is B
2- (4- Fl uor o} %%'BE%H GBGPQQ mclaalses%mqrdngw an mis 2
trifluoromeRylis Hhﬂuwdméth?ﬂ bbﬂpmlthﬁeshahdl BE Gettions MR @mda %lﬁént i omer s,

cetate) an %@%@ﬁ%ﬁ@@sﬁ% bt Bl yincen ééq%iia 58 a‘”éé' Becor di g
to the invention are:

carbosgl i o A H%F@dg“ f‘&fﬁ‘ﬁeﬁd A b e e o o e

hydr ochi ori 35(4-ﬂuoro—2-methyl—phenyl)—p|perazme-1 -carboxylic acid {(3,5-bis-

[ 2- (3. 5- Bi striflucrbmetipbe ﬁ*ﬁﬂmﬂa}m@eﬁ di hydro-2H pyridyn-1-yl]-[2-(S)-(4-
Elaﬁg;? i gnen?b%% |388r r;%l E)hgﬁ)}?)gﬁlgé}agm%-%/-cgrb%e c? ggl e(:'lt\glElnrsc-)tcrtllf‘]Lc?rrolrr(l]I E‘thyl?’o
4- ( 2- Ami no- beazyl)}-meathylsymigde; f | uor o- 2- net hyl - phenyl ) - pi per azi ne- 1 -

15 2{4—ﬂuorq-3grdéthyl-phenyl }-piperazine-1-carboxylic acid (3,5-bis-
trifluoromethyl-benzyl)}-methyl-amide;

2-(2 ,4-difluoro-phenyl}-piperazine-1-carboxylic ~ acid (3.5-bis-
trifluoromethyl-benzyl)}-methyl-amidé: )
2-(4-ﬂuoro—2-methyllphény!)-piperazine-1-carboxylic acid [1-(3,5-bis-

20 trifluoromethyl-phenyl)ethyl}-methyl-amide;
2-(4-fluoro-phenyl)- piperazine-1-carboxylic acid (3,4-bis-trifluoromethyl-
benzyl)-methyl-amide;
2-Phenyi-piperazine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-
methyl- amide; ‘

25 2-(2,4-dichioro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl}-methyl-amide;
2-3,4-dichioro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)}-methyl-amide;
2-(4-fluoro-2-methyi-phenyl)-3-methyl-piperazine-1-carboxylic acid (3,5-

30 bis-trifluoromethyl-benzyl}methyl-amide;
2-(2-methyl-4-fluoro-phenyi}-6-Methyl- piperazine-1i-carboxylic acid {3,5-
bis-trifluoromethyl-benzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  [1-(3,5-bis-
trifluoromethyl-phenyl)ethyl}-methyl-amide;



carboxylic acid (3,5-b is-trifluoronethyl-be nzyl)-methyl-a md e

hydr ochl ori de; 2-(S)-(4-Fluoro-2-nethyl-phenyl)-piperazi ne-1-carboxylic
acid [1-(R)-(3,5- 35 bis-trifluoronethyl-phenyl)-ethyl]-nethyl-amde -

met hansu[ phonate; WQ 01/25219 10 0 7 APR 2004 PCT/EP"/ 09722
2-(S)-(4-Fluoro-2-net hyl - phenyl ) - pi perazi ne- 1- car boxylic aﬁ:zj% k% gR)-(S,S-
bi s-trifluoronethyl-phenyl)-ethyl]-nethy[-am de acetate; g Qﬂ tes
thereof; 5 The conpounds of the invention are antagonists of tachykinins,
including substance P and other neuroRinins, both in vitro and in vivo and
are thus of use in the treatment of conditions mediated by tachyki nins,

I ncl udi ng Substance P and ot her neurokinins. 10 NK1-receptor binding
affinity has been determined in vitro by the conpounds' ability to

o ased it Z'ﬁﬁéég!ﬂg S%)””w%f‘?%wn%%?%ie o corp o
menbr anes 823 '%ﬂﬂ#@f@mﬁﬂm aa!l)-metbyl-amde 15 met hod descri bed

by Dam T ana (&)4(44%@2( iﬂ%ﬂign-@ﬁénﬂy ﬁre%ﬁem% E?Fﬁlﬁ’?ﬂﬁﬂ E/:q gcilzng

was perfor ,
0. 02% BSA, mé i oRyf %ﬁﬁ&:g's'%'% OFOmg J%égna!hmﬂ % §han) a final
menb[) atrﬁa coﬂdéﬂhmmeihylbﬂ (S?(Muof&2m@ﬂﬁl-ﬁﬁd&ﬂyl)— réﬂiﬁb—thoﬂfdrb&gme]?unds. The
i ncubati on m n n-specific
bi ndi ng vvasg egg%ﬁgéﬁﬁuudg?n 'bteﬁg@?'é%t@ﬂ ﬁce P (1 pM ang represents
about 6% of 2 (‘{'EWO'%F‘ﬁﬁl)’hBhemdh‘pwmn@ﬂ-Ctalrboxyilceaclcbrm%bem‘-urt her
char act er i sgflubforeth d fermnation of their

hiposn Wy%%?é -ty Bfige:

RREN

i nhibitory i% | I's 'were stimulated with Substance
P and the r é%t%' :s %'E"ie Rygakdia-toyl-Hr:6ahid-fuprotd: accumul ati on

of cytQ di nmeéthyhphphylpbiveyazih-Modl-mletidddnePAG) , which is the |iponucleotide

P csence. of BB LI AnE R IR 2 TR TS Fat s on 30 of

phosphol i paiore-Z-pethyi-pheay)-piperatiodnghmethana?Bs: 621- 624, 1989) .
[2-(3,5-Bis-trifluoromethyi-phenyl)-piperidin-1-yl}-{2- (S)-(4-fluoro-2-methyl-
phenyl)-piperazin-1-yl}-methanone;

15 2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid [1-(3,5-bis-
trifluoromethyl-phenyl)-but-3-enyl}-methyl-amide;
2-{4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  [1-(3,5-bis-
trifluoromethyi-phenyl)-2-methyl-propyi}-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 saits (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
hydrochicride;
[2-(3,5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridyn-1-yl}-[2~(S }{4-
fluoro-2-methyl-phenyi)-piperazin-1-yl]-methanone hydrochloride

30 (enantiomer A),
4-(2-Aminc-acetyl)-2-(S)-{4-fluoro-2-methyl-phenyl)-piperazine-1-
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide
hydrochioride;
2-(3)~(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(R)-(3,5-

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



The method is described in detail by Ferraguti et al. (Mdl. Cell.
Neurosci., 5:269-276, 1994). The action of the conpounds of the invention

at the NK1 receptor may be 35 determ ned by using conventkgpghb%ﬁsts. Thus
the ability to bind at the NKI1 0 7 APR 2004 WD 01/25219 PCT/ o722 11
r ecept orwoasssked er ni ned usi ng the gerbil foot tapping nuaaEmSesiescri bed

by Rupniak & Wllians, Eur. J. of Pharmacol., 1994. Conpounds of the

i nvention have al so been found to exhibit anxiolytic 5 activity in
conventional tests. For exanple in marqgset human threat test (Costall et
al ., 1988). Compounds of the invention may be useful in the treatnment of
CNS disorders in particular in the treatnent or prevention of major
depressive 10 disorders. including bipolar depression, unipolar depression,

single or recurrent major depressjive episodes with or w ychotic
feat ures, ga(ﬁér(ﬂrrﬁ!%Olpeétmﬂ*@ﬁtpmﬁw&w&eﬂe%ﬂ@@@gp %ﬁpﬁ%ﬁhi% ures or
post par t um pROEALerdnethiiL rgﬁ@th -nisiyieinide 2detdte, t reat ment of panic

di sorders. Ot her noo%glé‘%g% ers ?eqnconpassed within the term maj or
SPhyates fer

depr essi ve @ cl ude dysthyrnic disorder with early or late
onset and with or without atypical features, neurotic depression, post

traumatdc s ' e i L 3. I48n; hei mer' s
type, i th dB RS nd et Se MG Asts T IRERVINRS, el o
with depr essebstancd P andetharinsureidnias hetide ity and dpvivo aanare i nes,
cocai ne, hakf ughNAARBSreatfhdnt bl caRbitionSthedidted BiaashyiiniAs,Niaclugastat i ves,
hypnoti cs, anél ol éél Cgmfntg@ ot her, subst ances; schi zoaffective di sorder of
the depress8HPstapee Poanf ohgr DEUtRKININGi sor der with depressed nood. Maj or
depressive disorders may also result froma general nedical condition

I ncl udjng, | t | [ +LANi» di:ahetes

m sca(ri" age%"'%P Hror?h%(g?%&?gﬁ%gﬁré%%g o@@ﬁ@h?ﬁvéﬂnﬁlgﬁ g _ethueseful as
anal gesi cs. comppsnds'cahidly tohisplace BHisesubstance: RASP) deamereorBbingPbunat i ¢
pai n such apyRRs RIRG' Aldepfors AxPresseHANNBhiNEs@ \HAMSER (g (SHT aell br achi al

pl exus; chronic pain such as arthritic pain such as occurring in osteo-,
rheunmat oi d BRG]t i c arthritis: 30 neuropathic pain such as
post - her pet iOH®eteih| rgémbrdneisg eweren greparedabyi asing se gmexdifichtion éfnthe cost al

neural gga, L& OfRsdifed BFUSAhSF BndREHBRY Fbeptides, 7:855-864, 1986).
Thus ligand binding was performed in 0.4 mi of 50 mM HEPES, pH 7.4,
containing 3 mM MnClp, 0.02% BSA, 0.5 nM *H]Substance P (30+56
Cvmmol, Amersham), a final mémbrane concentration of 25 pg of
protein/mi, 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 yM) and represents about 6% of the total
binding.

Compounds of the invention were further characterised in a functionai
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., 258:621-624, 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 NK receptor may be
35 determined by using conventionat tests. Thus the ability to bind at the NK4



neur opat hy, di abetic neuropathy, chenotherapy-induced neuropathy, AIDS
rel ated neuropat hy, occipital neural gia, geniculate neuralgia,
gl ossopharyngeal neural gia, reflex synpathetic dystrophy, ghappemylinb 35
ain; varjous forns of headache such as m graine, acute or chronic WO
01125219 Y2 YHHRpR 2004 PCT/ EPOQ 09722 tension headachePCI/EP00/09722
t enpor omandi bul ar pain, maxillary sinus pain, cluster headache;
odontal gi a; cancer pain; pain of visceral origin; gastrointestinal pain;
nerve entrapnment pain; sport's injury pdin; dysnennorrhoea; menstrual
pain; nmeningitis; arachnoiditis; mnuscul oskel etal pain; |ow back 5 pain e.g.
spi nal stenosis; prolapsed disc; sciatica; angina; ankyl osing
spondyolitis; gout; bums; scar pain; itch; and thalam c pain such as post

stroke thal ggj ' ' [ are also useful in the
treatnment of s égg%fﬁ%ﬁggigﬂgndﬁ%@g%%%%ﬂmﬁé,m?‘#iMe&""é%ep apnea,
nar col epsy, PXfRupriak &Williamsi Ewr. . af Bbameacel., ¢88#ounds of the invention are
al so useful in the treatnment or prevention of the cognitive disorders.

Cogni tive disorders. include dementia, amestic_ 15 disorders and cognitive
di sor ders n&tso PR g“%%é'&‘fef"\t'ga.hqy@r?%Brmfwﬁ)&lﬁé“hﬂfamﬁ@lﬁmﬁntion

are al sb usativityain conventionalrtdétsr FopgrarhpRiinanaanessthuriam GikaMespumans

Wi th no cogphti / nory deficit. 20 Conmpounds of the invention are
al so usef ul T?%étt%ﬁg?t@?,ea 8 ht of tolerance to and dependence on a nunber of

substances. For exanple, they are wuseful in the treatnment of dependence on
or “Tn the {ponmoundsat 16 inyerRenRidy e BSefll IF JEK ety dr e g )
cannabi's, hdF8 ,rsrfﬂr%fﬁﬂﬁﬁf Inotheyteeataend oe prevantion-of: majar aspressive of

goc?i 0 ﬁedisb'rc_tersi imhldtimg bimh&i@ﬁésﬁomrgﬁiﬁtbmt aaﬁr%gsiohﬁ{jsﬁfﬁgﬁg_sf ugs (E-g
30" Conpoundtevsterf maiF RO-ATRAC BARRAEE A b Wilouh psTefiCalapiersey agents.
I'n particul &#tatonig features anelancholichfeatures; atypicabffeatufdsaonpostpartum ast hna,
influenza, ghsetDite Beattett'of ankiet) ANPHEGQtthett WP bhhicisdel" BithLeat ment  of

mood disorders encompassed within the term major depressive disorders
15 include dysthymic disorder with eary or late onset and with or without
atypical features, neurotic depression, post traumatic stress disorders and
social phobia; dementia of the Alzheimer's type, with early or late onset,
with depressed mood; vascular deimentia 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 neuralgia, reflex sympathetic dystrophy, phantom limb
35 pain; various forms of headache such as migraine, acute or chronic



i nfl anmat ory di seases of the gastrointestinal tract such as Crohn's
di sease, ulcerative colitis, inflanmatory bowel disease and non-steroi dal

35 anti-inflammatory drug i nduced damage; inflammuatory diSjﬁzﬁgRg@ the 07
APR 2004 WD 01123219 PCT1EP00109722 13 skin such as herpe &

I nf | amreworeg2stiiseases of the bl adder such as cystitis achmrogeeT22

I nconti nence; and eye and dental inflammuation. Conpounds of the invention
are also useful in the treatnent of allergic 5 disorders, in particular
allergic disorders of the skin such asjaurticaria, and allergic disorders
of the airways such as rhinitis. Conmpounds of the invention are al so useful
in the treatnent of enesis, i.e. nausea, retching and vomting. Enesis

i ncl udes acute enesis, delayed 10 enesis and anticipatory enesis. The
compounds of the invention are useful in the treatnent of. enesis however

i nduced. Fotensioinpeadaches dearporRandibyian pakty MexitanygRinyg PAin Clusterc er
chemot her apRudddc!ies SbftzAgialicarer aiy Ip2in 0B visoerd arign @aswmtmhelspham de,

carnmust i ne, I.orms tOI’ anbuci | ; Ot OXi G aé; bi ot i ﬁ% %
dact i nonyci R& do')ll't':')"r"ﬁb|‘?t5"it"t"iI "1@ rrP?'&’ryﬁW& 'dryblpéad'?ry yym RE®abol i tes,
e.g. cytar abIenetruahpalhomemnglas aardcﬁnonﬁiha;ommoabskelemhpmn dbwabadkds, e.g.

et oposigle, pé-fnh”Q eing %:H?I aho| ﬁfré&éh@@ d:éé‘dsB@HEé at : %l |&Ic§m tin,

dacar bazi nej 821 ne wnd eof ;

radi ation §P@W@Q§S gadi Bumsh SGWeP%!By"Cfb and Fha@mcapa'ﬂrﬁl!ﬂh anPosthor ax or
abdonen, sugfokethtarhie gdie. treat nent of cancer, poisons; toxins such as

t oxi ns caused by netabolic disorders or by |nfect|on e.g. .gastritis, or
rel eased during bacterial or viral gastrointestinal |nfection; pr egnancy;
vesti buI ar Gbmpodmds of thec investiomtarenalso alsefsisin the tiegtment of isteeps and

Meni er Lo e o%Lfr‘i\ S n ruct I on;
reduce gas{:| aﬁ"t Ia?]lgpgzgﬁéﬁ['lhl\é[ t"f/é Vi gb%ﬁe#aﬁgh% %%?&da%égéa i al

i nfarction @rcqsban t‘ltmlptdl-‘ipfdﬁisgral ne; increased intercranial pressure;
decreased_intercranial pressure (e.g. altitude sickness); opioid

anal gesi cs, .such as hi ne; ..and as tro- eal reflux disease, acid
i ndi gest i onC0 B\P@P"F’ﬁ&ﬁg%my&"ﬂ?n 136%3 sgusefifl; 'rﬁ%ﬁ)e Pﬁng?to%ﬂfﬁ S st omach,
wat er br ash/ other gpgnitivieadisofess. tCognitiveldissndens axiels dentieatiacamnbstion,

noct urfal h I B‘féﬂﬁ cﬁ%ﬁ dyspepsi a. Conpounds
of the@nven@%@%%@dg‘%&ggﬁﬁge éc{PEI n%o rea %Tléeﬁ%

Furthermore compounds of the invention are also useful as memory
and/or cognition enhancers in héé!thy humans with no cognitive and/or
memory deficit. i B
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 cocaine, sedative ipnotic,
amphetamine or amphetamine- related drugs (e.g dextroamphetamine,
methylamphetamine) addiction or a combination thereof.

30 Compounds of the invention are aiso 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; inftammatory diseases of the



gastrointestinal disorders such as irritable bowel syndrone; skin disorders
35 such as psoriasis, pruritis and sunburn; vasospastic di seases such as 3
0 7 APR 2004 WD 01/ 25219 PCTI EPOOr 09722 14 angi na, vascul ar() ReP@dtlie and

Reynaud' s_di s ; cerebral ischeamia such as cerebral vasospasm foll ow ng
subar achn % lﬁgégmrrhage; fibrosing and col | agen di sease%cﬂﬁ'gﬁf%gz

scl eroderma and eosinophilic fascioliasis; disorders related to i mune
enhancenment or suppression 5 such as system c | upus -erythenmat osus and
rheumati c diseases such as fibrositist3and cough. Conpounds of the

I nvention are of particular use in the treatnent of depressive states, in
the treatnment of anxiety and of panic disorders. 10 Depressive states

i ncl ude maj or depressive disorders including bipolar depression, unipolar

depr essi on, gi&i r cE?Hn' T oA Ve, ) ' wi t hout
psychoti c f%a?trjgﬁjg?,ég_gté%nlég%ea ur és', n'&%gdnr\éhdol??%e?’egfﬁ}e&fagg%pl cal
features orSYLEpSYstisandiuge ingpntingRce: and eye aad dental inflammation. at e onset

and with or without atypical features, 15 neurotic depression and soci al

phobi a; de | f. t Al.zheiner's type {th early or |aje onset, with

depr essed ﬁ%gﬁép%b‘ﬁgétﬂng‘edewnaaw ?E‘% H%?fmgb@be tsatmenb gt aliergis der s

i nqupgdi by @csotdela,,ipanqnﬁm.dmuwgic disorders\et maa&Riu@pnIF@snmicéﬁ%}adrmﬁht S,

opioids, p : anxi ol ytics and ot her
IR iR oAE girkhs suCl B i, o

subst ances; schizoattective di SO depressed type. Conpounds
of the invention may be adm nistered in conmbination wth other active

subst ances GoIpoRACS AT ThaMMEGBBh TS, alS6 A i @Qof?éé}ﬁeng o?eé'rﬁgﬁgye

serotonin reuptake inhihitor SSRI nor.adr enal 1 ne re-upt ake inhibitors
(SNRI), tril&diqusea @ﬁ?ﬂl@%ﬁ?iyégﬁvd 5imesip inaludasreute smesio slalayadnt s
Sui t aiile 5HerBesist agt renticipatdry cbmesiy. theuseehpoundendl B iiventibnt &
o ani et r ortseflitin R AER SCEILR holvefdiTRb R It SRR emeRsy be used
i n conbi nat’N8k bA indueed by diuge suck asfcaneer ichesmthenapeutit agentsusahr i pt an,
rauwol sci neas wiMUatiAgEgents, e.g. cyclophosphamide, carmustine, lomustine and
chlorambucil; cytotoxic antibiotics, e.g. dactinomycin, doxorubicin,
15 mitomycin-C  and bleomycin; anti-metabolites, e.g. cytarabine,
methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide,
vinblastine and vincristine; and others such as cisplatin, dacarbazine,
procarbazine and hydrquurea; ‘and combinations thereof; radiation
sickness; radiation thérapy, 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. myocardiai 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, heartbumn,
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



met ocl opram de. 35 WD 01/ 25219 15 07APR2004 PCT! EPO0/ 09722 Suit abl e SSRI

whi ch may be used in conbination with the conpounds of the invention

i nclude fluoxetine, cital opram fenoxetine, fluvoxam ne, ?bgﬁg@]éne

i ndal pi ne, sertraline, zineldine. 5 Suitable SNRI which maQ/) din

combi nat wgnomsile the conmpounds of the invention includep@gppiiodikne and

reboxetine. Suitable tricyclic antidepressants which may be used in

conbination with a conpound of- the invention include im pram ne,

amtriptiline, 10 chlompramne and ngrtriptiline. Suitable dopam nergic

anti depressants which may be used in conbination wth a conpound of the

I nvention include bupropion and am neptine. 15 It wll be appreciated that

t he conpounds of the conbination or conposition may be adm ni stered

simul taneously (either in the same or different pharnmaceutical

f or mul at i on8Ngina. yegear haadgchernad | Reynaudis diseaser cerebpaloischieamia conmpound

of formula gloh Ois aAcerdBrdlN YRGS pfﬁ:ﬁﬁ@cc ﬁ@é%ﬁl aémofrhh ?;te t her eof
uman nedi Cl %

for use in er apy, artigular in ne. There, s SO

I.n .
provi ded asfiFOB(Rg: ARG %&!%8@? PERIRS SUQLAS SAlefaermacand gpsi Kund of
formul a (1)fastioliagisaronsureersi rddted fcimpiuakl enhahdendéntsor \saPpre%Eidnhereof in

e ot 90 oy VRS i RaTEe AT shithelibEe shd Mo UnER HRBRsds, suFB RS ne. 1 n

an al t er nat fibrositis; &od cough.aspect there is provided a method for the 30

treatment of a manmmal, including man, in particular in the treatnent of
condi tions di at eg b tact@/ki nins, i nfcl udi n? subst.ance P and ot her
neur oki ni ns“OETRRNAAS; ¢fgthey invention Arecef particylar ues i i8e Jtreatmentofy

conmpound of déressiva stdtes,dn the froatmastalf angidity Bnd of pahigisorderst thereof. WO
01/ 2521309 '16Dgpr7eséi?f§ épa?ells inch{ereE IID'RQJ%P %Zz%lzessive disorders including bipolar
depression, unipolar depression, single or recurrent major depressive
episodes with or without psychotic features, catatonic features,
melancholic features, atypical features or postpartum onset, dysthymic
disorder with early or late onset and with or without atypical features,
15 neurotic depression and social phobia; dementia of the Alzheimer's type,
with early or late onset, with depressed mood; vascular dementia with
depressed mood; mood disorders induced by alcohol, amphetamines,
cocaine, hallucinogens, inhalants,” opioids, phencyclidine, sedatives,
hypnotics, anxiolytiés 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 SHT3 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 inciude 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,
metoclopramide.

35



It will be appreciated that reference to treatnment is intended to include
prophylaxis as well as the alleviation of established synptons. Conpounds
of formula (1) may be adm nistered as the raw chemi cal but Uﬁhﬁ?mwive

I ngredi en{yd ferably presented as a pharmaceutical 5_formulation.
According?“#ﬁgﬁéﬁinvention al so provi des a pharnmaceuti cal 1R on

whi ch conprises at |east one conpound of formula (1) or a pharnaceutically
acceptabl e salt thereof and formul ated %or adm ni stration 10 by any
conveni ent route. Such conpositions ard preferably in a form adapted for
use in nedicine, in particular human nmedi ci ne, and can conveniently be
formulated in a conventional nmanner using one or nore pharnaceutically
acceptabl e carriers or excipients. 15 Thus conpounds of forrmula (1) may be

f or IT}J|) at Sd f&nitabmlSSR]lLWﬁiah ,majﬂbtém%?_afimoon‘imﬁéﬁ&][ Mﬁﬁﬁb@n@ﬁb&@t&a' mc and
nasal ), depqt..o0 . m i stration or in a,formsui e for

admi ni st rat ﬁhﬁ Weﬁﬁﬁligf;@gﬁ ﬁpox?twguf‘f"ai‘?qraﬁ"(@T‘Pﬁﬁt‘r‘t&nr@l}'@ﬁaw-mut h or
nose). 20 Fgaroxetineaéihdalpine, sartraiine, tzZimeldire; maceut i cal conposi ti ons may take

the formof, for exanple, tablets or capsul es prepared by conventi onal
means Wt hghar maceutical |y acceptabl e exci pients such as bi nding agents
Wtable

(e.g. pPreg SOURI whish aaw, be used dn wembjnation with dbe compawnds wiy pr opy!

met hyl cel | ultRg fventibh imdlSdd PellafaxiHel AErebBxEtiRE  Yst al | i ne cel i ul ose or
cal cium 25 hydrogen phosphate); lubricants %e. g. magnesium stearate, talc

or silica); disintegrants (e.g. potato starch or sodium starch
gl ycol | at e) ;Suitableetricycliy antiglepresshatsowhishdhaybé skl lin sohbimdtioh. willhg t abl ets

may be coat t heds 1. i art.. Liguid preparations for
oral admi ni gtgr g%]”@ﬁwe_ rrrzgy a e_'PE_% mqgﬁglps?or "Bwé?fﬁlf@- SBF@FP . syrups
or susfPnsi shiemigrammeransd nertptiisepr esent ed as a dry product for
constitution with water or other suitable vehicle before use. Such liquid

preparation b repared by  conventiqnal nmeans wth pharpmaceutically
accept abl e %ﬁﬁ@%&m frale anéﬁ%ﬂ@ﬁ%ﬁ'ﬂ@“&b&hm@ﬂ @.seém%?mema&w up,

cel l ul ose darithvacompsund of thalinegation indiuciei hupeopiohand amideptifei Ng agent s
(e.g. lecithin or acacia); 35 non-aqueous vehicles (e.g. alnmond oil, oily

esters, et h){l al cohol or WO 01!25219 17 0 7 APR 2004 PCT/ EPOQ 09722
15 t will be appreciated that the compounds of the combination or

composition may be administered simultaneousiy (either in the same or

different pharmaceutical formulations) or sequentially.

The invention theréfore provides a compound of formula {I) 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 (I) 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
neurckinins, comprising administration of an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof.



fractionated vegetable oils); and preservatives (e.g. nethyl or propyl-p-
hydr oxybenzoates or sorbic acid). The preparations nay also contain buffer
salts, flavouring, colouring and sweetening agents as appropriate. 5
Preparations for oral adninistration may be suitably fornulhi&dR il gi ve
control | W q8sW8se of the active conpound. For buccal adpCTrERGNGETI20N t he
conposition may take the formof tablets or fornulated in conventional
manner. 10 The conpounds of the invention may be formul ated for parenteral
adm ni stration by bolus injection or cgptinuous infusion. Formulations for
I njection may be presented in unit dosage forme.g. in anpoules or in

mul ti-dose containers, wth an added preservative. The conpositions may 15
take such forms as suspensions, solutions or ermulsions in oily or aqueous

vehi cl es, apd contai.n, fo | at ory agents, such, as su ndi_ng,

stabi | i si ngﬂa‘Hﬂ%‘? _%%%?@Pn@%é%{?ﬂ?ﬁce : y@ﬁ%?%lsy!"t?ﬂfiép(ﬁ_ﬁq i"%au‘i‘?\gr edi ent
rr?y bF in ppmbénylfd;masﬁeﬂ asdgehllévihhmofl\eétbbﬁsr@dlé)mbdateanseh:c Ciﬁ, e.g. .
sterile pyr - . unds i pvention
may be 1 o maPaeyEs, Hofhuia() Bl 8 Spmiiethes B2 R R cfemical et .
creans, gel the |agtivendngrpdientr ise prefesahlpspreseotedirapsa( phgrmageytioabr or nose
drops) .5 O n{gpiiationnd creans may, for exanple, be formulated with an

aqueous or ol ly base with the 25 addition of suitable thickening. and/or
gelling agents. G ntnents for admnistration to the eye may be

[)nan]tcjf act :JI’ efccordingsy, ethiel mvﬁnﬂmeralstsipw\gdéé & idhiaﬁﬁdfsém?r}%?ﬁﬁosiﬁ&li i olns may
e formul at gd. Wit .agueqQus, Qr, Oi se and w in eneral al so
contain oneﬁg'rcwnoﬁrﬂgﬂ%%si ?’y. I?ésggghgs,‘%ﬂ%q%i ¢ ngfoziﬁ'é'rlﬁ s,(ﬁdiqé'pear si ng
agent s, suspkarmacguligalht acceptable eait tberagband formulateddor administgatidrs. Dr ops
may b or ' ; 0 r Qw 0 | si ng one
or m)?!ed di w%ﬁ%‘%ﬂﬂ@ ?@{{g'blsﬁlf;gl %%mg%en S, %?esﬁg?rﬁs‘ i ‘r?].'g%agen S or
suspendi ng &ﬂ{ﬁg. forhgse daymedicies ot Ramicular Feurprasmedivinecandysan ! 25219 18
07 APR 200donvienigrithiObd @Srfdated in a conventional manner using one or more

~ pharmaceutically acceptable carriers or excipients.

15  Thus compounds of formula (1) may be formulated for oral, buccal,
parenteral, fopical (including ophthalmic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or
insufflation (either through the mouth or nose). L

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, talc or silica);
disintegrants {e.g. potato starch or sodium starch glycollate); or wetting
agents (e.g. sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration
may take the form of, for exampie, 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 vehictes (e.g. almond oil, oily esters, ethyl aicohol or



The conpounds of the invention nmay al so be fornulated in rectal

- conpositions such as suppositories or retention enemas, e.g. containing
conventional suppository bases such as cocoa butter or ot &?h%m?rides. 5
The conpogﬂgs f the invention may al so be fornul ated as

preparati Qhéﬁwh | ong acting fornul ations may be - adm OR2Dy

i mpl antation (for exanple subcutaneously or intranmuscularly) or by’

i ntramuscul ar injection. Thus, for exanple, the conmpounds of the 10

i nvention may be fornulated with suitabl e pol yneric or hydrophobic
materials (for exanple as an enulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for exanple, as a
sparingly soluble salt. 15 For intranasal adm nistration, the conmpounds of

sper . _ Rl L or c .
Su tabl o et 2cioHall vedtiable YT Ay TRt dhg B8 of BIRABICBE BRI et ie, i
with a suit MyAEOXYReRIQates @ sembia acid).r Aheopreparatipns may alsce coataiver y

device. 20 Buffepsaiss #adosthg tolodfing ANE LWt Rl hidpriafe, 1 10 about
1000ng per day. It wll begoappr emgat ed tha‘?"af"{3 d@%}?t{%@% %@?ngey to make

routine variations to the dosage, depending on the age and condition of

the pabi enPreparations fororal cadininigration [mhap delsuitabiy soymalatéd @ diiger et i on of

the attend |Gl I ' | The dosage will al so depend on
BahtrpAEefata, titnd BHEYS Btbhlig,

the 25 route o ni st a rticular conpound sel ected. Thus
for parenteral adm nistration a daily dose will typically be in the range

adri ni st ?Zﬁgabgﬁg%%ﬁﬁﬁﬁ #@P@%ﬁ?ﬁ%ﬁ%ﬁ fop GFEblets of , 300
e.g 1 to 10} i@8agPaRE#Hul a (1), and salts and sol vates
t her eo1Q may be prepared by the general nethods outlined hereinafter. In
Ro, m - THhe, BERRELALE M, thenfEe o B (SFmuBlea B Rlienisal Compounas
of fornul a administration by obishisjadtion of tentiouoVs infapian2 Fosmulabons 1a5219
P|CT/ 5;’00 09iectibh AayObéipiesdled N RUnR dBNRILTind Blg. B SAPBAIRNLLT fOrmul a
(h) erel nmu?ti-'dcsase containers, with an added preservative. The compositions may
15 take such forms as suspensions, solutions or emulsions 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 rﬁay 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 oily base with the
25 addition of suitable thickening and/or gelling agents. Ointments for
administration to the eye may be manufactured in a sterile manner using
sterilised components.

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

dispersing agents, suspending agents, thickening agents, or colouring

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

also comprising one or more dispersing agents, stabilising agents,

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



hydrogen or a (CH2)gR7 group as defined in fornula (1), provided that when
R5 is a Cl-4 alkyl or a CORE group, R5 is not in 3 position of the 5

pi perazine ring, may be prepared by reduction of a ketopi perazi ne of
formula (11), wherein R4a is hydrogen or a suitable nitrogymAqum cting
group or WaQ128¥1xn (CH2)gR7 group or protecting derivativegTiHreseah:
fol |l owed where necessary or desired by renpval of any protecting group. .10
R2 (") d. The reaction may be carried out using a suitable netal reducing
agent 15 such as a netal hydride, for xanple a borane hydride, or a netal
hydri de conmplex like |ithium alum num hydri de, borohydride, or an
organo-netallic conplex such as borane- nethyl sul phide,

9- bor abi cycl ononane (9-BBN), triethylsilane, sodiumtriacetoxyborohydride,
sodi um cyanobor ohydri de. Alternatively boranes may be produced in situ by
reacting Sodi um 20 Borohydride in the presence of |odine, an inorganic acid
(e.g. suiphoThe componds ofntie daventionc inthys Wiso ase flormutasiif, rectal

trifluoroacet] : ' i.d [ | phoni cid_Suitabl.e solvents
for this rea‘%dt'ﬁ%%stgfg éﬁ%@%;ése”rzg"’%ﬁéaﬁ%f“@?ﬁﬁ%ﬂgﬁeg‘@mﬁeﬁg’ﬁs&‘g@'{}@&r bon
(e.g. dichl cinven Supposiorytiages Suchy as iobba botter orothgt glycendesie) at a
tenperatgure within the range of room tenperature to the reflux tenperature
of the reactjon m xture ) m Conpouynds of fornula (11) may be prepared by
treating commwun%ﬁu{& d’]rWeF'}‘Oﬂh@aé'i Alsra Beafrrmuatedy es t depeteani ng
d_eI Ih nfzd_ l E fprepatatiots | )SuEh? Idkla?aaﬁﬁg}fo\ﬁ?&ﬁbgé%lﬁyme Pﬁmm&bg%%t ﬁl 5
Wi ri pho A ap i e as . di chl.or one ne .and in the
presence of %_gﬁi%r%g%'?c(ﬁg%s%%ﬂ@ﬁ ?\E'Pé"?{%w%'fﬁ%eo{]om‘f}%m"hs{:ﬁgﬁﬁ’)ntoér R¥di at e
](c:alr :30 n_ylGb ghumramu_sctda:;nmctpn\/) g| me(d \calftlzrrr@;abmée.s dhet eompb un;gﬁbfg §§elo
ol 1 ovae DY ihfdflionOtmay B TeRHRGted WithV suitabld® pdifiéric® YFPRYEEphdbic

materials (for example as an emulsion in an acceptable oil) or ion

exchange resins, or as sparingly soluble derivatives, for example, as a

sparingly soluble salt.

15 For intranasalf'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 delivéry device. L

. - e

20 A proposed dose of the compounds of the invention is 1 to about 1000mg
per day. It will be appreciated that it may be necessary to make routine
variations to the dosage, depending on the age and condition of the
patient and the precise dosage will be ultimately at the discretion of the
attendant 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, Rq, Ry, R4, Rs, Rg, R7, Rg, Rg, R1g. m, n, p, g
and r have the meaning as previously defined for compounds of formula

35 (1) unless otherwise stated.



R2 (V) The reaction conveniently takes place in an aprotic solvent such as
a hydrocarbon, a hatohydrocarbon such as dichl oronet hane or an ether 15
such as tetrahydrofuran optionally in the presence of a bade/ ARRNllas a
tertiary ' g. diisopropyl ethyl am ne. Conpounds of formula (I11) may
be prepar@?“@ﬁsﬁ%duction of a dihydropyrazin-2-one (V1) RfHHGUE92Y; ¢ abl e
net al reduci ng agent such as 20 sodi um borohydride. Alternatively,

catal ytic hydrogenation may be used, for exanpl e using Pal | adi um on Car bon
catalyst in a suitable solvent such ad¥met hanol . 0 7 APR 2004 WD 01/25219
PCTJEPOQ 09722 21 Alternatively conpounds of forrmula (111) wherein RS is
hydrogen nay be 5 prepared by reaction of conpounds of formula (VIl),
wherein R11 is a C1_ 4 alkyl group and X is a suitable |eaving group such
as halogen, i.e. bromne or iodine atom or 08020F3 (Rm 10 (VII) with

t hyl endi h t t I
ol vent - sucthEordRg 5hGEner! Brocgeh Ua 8 Cortipaina PP bR VEwPeRin s 1s
aﬁg(r)redlnngmt (hydrdgart bea (BHeyRy propess d@)neal tmfmmub m%f pfovided Ehdﬂe)
| [
prepared by “rﬁ-'eac ﬁgedgcgﬁ%ﬂg?y g%%g{@% ?ﬁ 8%‘5‘ BQS% R‘/W*S’Q
01/ 25218 22 piperagipr lzrmmmaydwmem umncaom. atod ketppiperazine @fni t r ogen
protecting gs@wiacql)Rabekdin ( Ww@safmae%%gem eBliRgP

thereof, with tri sgepe | sol vent _such oro t hane or
al kyl estergr?‘é“gcp %ﬂaylsa@e YA @ToHP Pﬁ@fﬂm%c@w I¥§S cﬂ‘"@'@ﬂ c base

such tri et hyollovetwheref mcbesshny ér detiredBdienticyat of Seyplotedtingrdrdapconpound
(I'va ) which may be isolated if

5
Ra
‘ \N R1 n
N_ _N
© bl R10 -
0 R

~40 (Rm

“m

.
*

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 (3-BBN),
triethyisilane, 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 refiux temperature of the reaction mixture.

Compounds of formula (ll) may be prepared by treating compounds of
formuia (lif) wherein R4 and Rs have the meaning defined in formuia (!1)



required, followed by reaction of conpound (1V) with the am ne conpound
(V) (Rm 10 R2 (V) The reaction conveniently takes place in an aprotic
sol vent such as a hydrocarbon, a hal ohydrocarbon such as ghroppggienet hane
of an ether such as tetrahydrofuran or alkyl esters (i.e ethylacetate)
opti onal WO PMWRWe 15 presence of a base such as a terti aPGTEARNNITR. g.
dii sopropyl ethyl amne or triethylamne followed by deprotection where
necessary. When Rd4a or Rob is a nitrogen protecting group, exanples of
suitable groups include al koxycarbonypge.g. t-butoxycarbonyl,
benzyl oxycar bonyl, 20 aryl sul phonyl e.g. phenysul phonyl or
2-tiinmethylsilylethoxynethyl. Protection and deprotection nay be effected
usi ng conventional techniques such as those described in "Protective
G oups in Organic Synthesis 2nd Ed." by T.W Geene and P. G M Wits
(John Wley and 25 Sons, 199 and as described in the ex | es
herei nafter. Conpounds of f la (1) wherein R4 is a CO pR7 group or
protective derivati@%%\ﬁ of may be al so prepar
conmpound of formula (1) 1/25219 23 R2 (Rm (1) O 202?
PCTI EP00/ 09722 5 whereiha_R4NHs a hydrogen atom wit ' ed
derivative of the aci der fjvati ves of the

peans O Suitabl e

e correspondi ng

carboxylic acid (I X) ma
activated derivatives o

hi oester or the
and a coupling agent

acyl halide, m xed anhygh
derivative formed betw

bti de chemistry, for exanpie carbonyl diim dazole
or a diimde such as 1{i{IB- (V)

prepared by conventi onal
e car boxylic group includ
, activated ester 10 suc

‘-

such as that used in*‘p

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 rea___ction of compound {IV) with the amine compound (V}

10

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. diisopropyi ethyl amine.

Compounds of formula (lil) may be prepared by reduction of a
dihydropyrazin-2-one (V1) 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.



di met hyl am nopropyl ) - 3-ethyl carbodiimde. The reaction is preferably
carried out in an aprotic solvent such as an 15 am de e.g.

N, N- di met hyl f or mami de or acetonitrile. Conpounds of fornul(a? &P§ 208herein R4
i s CONRORg) '1 h RO or R8 have the nmeaning defined in formula (I) may be
prepared Dy réedction of a conpound of fornmuia (1) wher ei%FTAPOPATR2 1y §r ogen
atomwi th tri phosgene 20 in an aprotic solvent such as dichioronet hane and
in the presence of an organic base such as triethylam ne foll owed by
reaction with the am ne conpound NRORS X). Alternatively conpounds of
formula (1) wherein R4 is a CONHRO group in 25 which Rg is Cl al kyl may be
al so prepared by reaction with isocyanate of fornmula ROINC=O (XlI). The
reaction with the conpound (XI) is conveniently carried out in a solvent
such as tetrahydrofuran or aqueous tetra rof uran, a hal ohydrocar bon
(e.g. dichioronethane) or acet oni®R@ei APR 2004 WO 01/ 25219

PCT/ EPOO/ 09722 24 optionally in the gresence of a base such as

triethyl amine and at tenperature wi#hisNhe range 0-80C. In a further
enbodi nent conpounds of fornula (I rein R4 is 5 (CH2)gR7 or R4 is
(CH2)rCQO(CH2) pR7 wherein q, r and R7 (fFavy the neanings defined in fornmula
(I') or are protective derivatives theg wth the provision that r is not
zero, may al so be prepared by reactgon of conpounds of forrmula (I) wherein
R4 is a hydrogen group with a conpound of forrmula (XlI) R7(CH2)gX or
X(CH2) rCO(CH2) pR7 (XI'11), in 10 which(M}is a | eaving group such as hal ogen
e.g. chlorine, a bromne atom a nesyl or a tosyl group. In"a further
preferred epgbodi nent conpounds of fornula (1) wherein R4 is (CH2)gR7
wherein q RAUYRLY undgrpfigemelar (I wherein Renis Bydrogeormag ber e

prot ectd ve prepamsat by esactionr sfonpauniae oflfsAnda i {4 f
conpounds o‘{/)g"%n%ﬂjé ( Vy?% ein %'%\Aj a .h drggglg'qgi‘g%ﬁﬂﬁﬁﬁkgrp@onpound of
fornula (X 7 ( ?g@-ﬁb @ SYi F@Wné groupe Bich, s halogeR.cb@r from |
to 3 and RbREiNE heiodinmatoge, ate®SOo@Fan formula (1) or are, protective
derivatives thereof, in the presence of suitable nmetal reducing 20 agent

such as NaCNBH3. In a further prefegredsgpodi nent conmpounds of fornula (1)
wherein Rl o 2 |

(Rm - <,
10 o (Vi) - T

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 (!)
wherein Ry is hydrogen or (CH2)rCO(CH2)p R7 as above defined may be
prepared by reacting a compound of formuta (Vili)

R4b \N/>(

NH

Rm
20 (Vi)



and R2 together with nitrogen and carbon atomto which they are attached
respectively represent a 5 to 6 unsaturated nenbered heterocyclic group 25
may be prepared by ring closing netathesis reaction (RCM @ZA?E@@ unds of
formula (XV). (Rm(XV) 0 7 APR 2004 25 catal ysed by a tranSi met al
conpl ex WfEW/25219 rut heni um al kyl i dene conpl ex (i.e benegi/EpmeT22

bi s(tricycl ohexyl phosphi ne) di chl ororutheniun). The reaction is
conveniently carried out in an aprotic solvent such dichloronethane at 0
C. 5 Conpounds of fornula (XV) nmay be ppepared fromthe appropriate

I nternmedi ate using any of the processes described herein for preparing
conpounds of formula (1). 10 Conpound of fornula (1) wherein RL and R2
together with nitrogen and carbon atomto which they are attached
respectively reg&g ent a 5 to 6 saturated nenbered heterocyclic group nmay

be prepared wher bi BRPrEfents R NiEpgars pearting SreuP eruRdst Satld2)ienber ed

Pyl ogenat | Qg SPen .2 BA0ICONG Gf therbl A Urihpens R Hrrepioxe

t enper at ur e%%glf g”?ﬁ a}s?ﬂ%@g fq}'a?fﬁgﬂg % @!kgfgstgr% &?rﬁoﬁﬂ'ﬁ%?ﬁe?‘?tss ﬁﬂﬂﬁn (1) as a

salt, for dhanpreseacphaf napeotganid | hasec sephalitiethglaiminet ko sfomy the achi eved

by reacki ng i4BAnEGERO UafbaMyt LRBAYE Rofrpbuhd (VA2 ) WHith Hhay BE iLoIgRLRSe W L
sul t abl"'e™aci a suirtable”s

an 20 approgrl_ate amount ] and’in ] e sol'vent such
as an al cohd®qyiredy follawad\By reactippai spmppund (\oswith thecagine comporndt at e) or
an ether (¢vy. diethyl ether tertbutylnethyl ether or tetrahydrofuran).
Compounds of formula (V ), (VI), (MI11I), (I1X), (X) ,(XII), (XIll) or (XIV)
25 may be prepared by ana ggous met hods to those used for known conpounds.
Thus for exanpl eR?_QITp sTof formula (VIIl) may be obtained by reduction
of a conpound of for aj(ll1). 30 The reaction nmay be carried out using a
sui tabl e netal reduc)ng nqt:iﬁl such as a netal hydride, for exanple a

borane hydride, or a ydride conplex like lithium alum num hydride,
borohydri de, or an or tallic R1 n

'
HN

L (va) R0
(R)m: * R2 V)

10

The reaction conveniently takes place in an aprotic solvent such as a
hydrocarbon, a hafohydrocarbon 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 foillowed by deprotection where necessary.

'
L

When R4 or Rgp is a nitrogen protecting group, examples of suitable
groups include alkoxycarbonyl e.g. t-butoxycarbonyl, benzyloxycarbonyi,
20  arylsulphonyl e.g. phenysuiphonyt or 2-trimethyisilylethoxymethyi.

Protection and deprotection may be effected wusing 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 (I) wherein R4 is a CO(CH2)pRy group or
protective derivatives thereof may be also prepared by reaction of the
compound of formuta (1)



conpl ex such as borane- nethyl sul phide, 9-borabicycl ononane (9-BBN),
triethylsilane, sodiumtriacetoxyborohydride, sodium cyanoborohydride. WO
01/ 25219 26 0 7 APR 2004 PCT/EPO0O/ 09722 Alternatively borgqqﬁmqmm be
produced 4 | by reacting Sodi um Borohydride in the f lodine,
an inorggﬁpgi%%#% (e.g. sulphoric) or an organic acid sﬁ%ﬁﬁﬁg&ﬁ%ﬁﬁic aci d,
trifluoroacetic. acetic acid, nethansuphonic acid 5 Pharmaceutically
acceptabl e salts may al so be prepared éifnn ot her salts, including other
pharmaceutically acceptable salts, of e conmpound of formula (1) using
conventional nethods. 10 The conmpounds of fornula (1) may readily be
I sol ated in association with solvent nolecules by crystallisation from or
evaporation of an appropriate solvent to give the correspondi ng sol vates.
When a specific enantiomer of a conpound of general formula (I) is 15
required, this may be obtai ned forrexanple by resolution of a corresponding
enantioneric m xture of a‘@eqpﬁzﬂERof {or ( Wsi ng conventi onal
met hods. Thus specific enantijoners of |the oug%s of formula (1) in which
R4 is a hydrogen atom may be~prdpared. b tion of a suitable chiral
al cohol, 20 in the presence of| a spurc O0a carbonyl group (such as
tri phosgene or carbonyl diim dagol e seBarating the resulting
di astereoi soneric carbamat eqd onventional neans e.g. chronatography or
by fractional crystallisatiog e required enantiomer of a compound of
general formula (1) may b? sol ated by renoval of carbamate and conversion
into the 25 required free\M@se or salts thereof. Suitable chiral al cohol
for use in the process include (R)-seqhphenyl ethyl alcohol, etc.
Al ternatively, enantioners of a conpound of general forrmula (I) rmay be 30
synthesised fromthe appropriate optically active internedi ates using any
of t he Fenewhergindieis ashytbrogen latemhwithi an attivatetioderasalivg | of thaeadidqui r ed
enant i oner *Cnﬁﬂﬂﬂgﬁﬁ“ | by the corresponding enantioneric am ne of

us a

f I | th . -
ormula ( e activgted t\ier?vativese of the carboxylic acid (IX) may be prepared by

conventional means. Suitable activated derivatives of the carboxylic group
include the corresponding acy! 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-
dimethylaminopropyl)-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 C1.4 alkyl 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



processes described above for preparing conpounds of formula (1) from 35
the am ne (111). The enantiomer of am ne (111) nay be prepared fromthe 0 7
APR 2004 WD 01/25219 PCT/ EPOQ 09722 27 raceni c am ne (111)0 USPR 04
conventional procedures such as salt formation wth a suitable optically
active aWOPIBHIA as L(+)mandelic acid or (1 S)-(+)- 10 -RCEARRGNLTIIR oni c
acid 5 In one preferred enbodi nent of the invention the specific enantioner
of amne (llia) (lIlia) nay be prepared by dynam c kinetic resolution of
amne(lll) wth a suitable 10 optical |3 active acid such as L(+)mandelic
acid or ('!S)-(+)-10 - canphorsulfonic acid in the presence of aromatic

al dehyde such as 3,5 dichlorosalicyl al dhyde, salicyl al dhyde,

benzal dehyde-p-nitro benzal dehyde - A particular preferred al dehyde for
use in this rgactioni 15dg osallclaldtﬁgﬂy] The re on is
conveni ent | PPEgRAllYadn |pﬁe%ﬁ?°§pp %5& \?Eﬁ arpioe, ﬁﬁ\?d@ furan,

et hyl act et dérapetatiare witiin the varge @89f@g bet ween 20-60C. The invention is
further illustrated by the followng Internmediates and 20 Exanpl es which
are not intended as a limtation of the invention. In the Internmedi ates and
Exanpl es unllms% further wembodimerid comsounds pbifaraulam(l. Whaeaia Rdt é$ mi ned on

a Gall ep Wﬁcn?ﬁRfmraRghyS(cﬁzﬁr@o RS PR WPBFEAtQIr afbl Ry enm,r@ﬁelres

f t C d T- IR | . Prot
Vegnet i ¢ ReBSANES BETER ot o e oteehys detvaivas pelid Withen cal -
shi fés 3r e tepprdvsionnthapm isd ooh zeed, d'neyi)alﬁmdm Wr&redtlzyedeasttombér na:c

t ar (0] S O

doubl et s’ (dapmPRENds ?ﬂrfﬂ*gfﬁ a1, ?ﬂ%'%‘fféf s g Bé’@@%ﬂ Sy Wi 2,

PCT/ EPOO/ ogmmmndrofnisprm K2y (K. #urri ed out
over sydicawdfih X- :é Hqéswlﬁné\gréw %éraagihalogeh @@.Ydhloﬁ?f@ d Bronsink agom,

abbr evi atlons arﬁ In text AcOEt = ethyl acetate, CH = cycl ohexane,
DCM = ames oratosy! group.

in a further preferred embodiment compounds of formula (1) wherein R4 is

(CH2)aR7 wherein q 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 () wherein R4 is a hydrogen group with a

compound of formula (XIV) R7(CH2)qCHO (XIV), in which q is zero or an

integer from 1 to 3 and Ry has the meanings defined in formula (1) or are

protective derivatives thereof, in the presence of suitable metal reducing
20 agent such as NaCNBHg3,

in a further preferred embodiment compounds of formula (I} wherein R4
and Rp 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). ﬁ

Y

(Rym



di chl oronet hane, Et20 = dietyl ether, DVF = N, N -di net hyl f ormam de, 5
D1PEA=N, N- di i sopropyl et hyl am ne MeOH = nethanol, TEA = triethylam ne, TFA
= trifluoroacetic acid, THE = tetrahydrofuran. Tlc refers to thin |ayer
chromat ography on silica plates, and dried refers to a sglwﬁpﬂlﬂm dried over
anhydrous sodi um sul phate; r.t. (RT) refers to room tenperature. 10

Enanti omer A or enantionmer B refer to a single enantioner whose absolute
stereochem stry was not characterised. 'Di astereoisoner Arefers to a

m xture of conpounds having anti conf3dsgurati on as defi ned above.

D astereoi soner B refers - to a mxture of conpounds having sin 15
configuration as defined above. Internediate 1 2-Methyl-4-fl uoroboronic
acid To magnesiumturnings (0.5 g), heated at 90C, a solution of conmercial

20 2-brono- 4o 0, ne.(2 nm) .in THE (3 was added drop-w se. The
reaction mc%t%l&é%& #3%"38‘5& m@%ﬂ’é@@? ¥ glucg;)nqu, ruthenivmealkyligdens xt ur e

was di | ut eccomplex{ie berzylidefe bisitrickyiohexyiphaspties )drlidronahstiempi ng funnel .
The latter | LBk b . Sl myl t aneously added
to stirred E%qoﬁb%bﬂgeén%ﬁﬁéﬁ% %éﬁtﬁge%t%é#{)'%t ggéﬁ'cbéP \?P?&Y@?' 25 The
reacti on mAFUPOMEHIN@REBWED to warmto r.t., then the stirring was
continged for 1 %hr. Water (6 nL) was added and the reaction m xture was

stirred ov ' C wa d and the solution was washed with [N HC
and brine. %%’;%P%ﬁ@iﬁ \?é(gsn@@’ bFi EeRaTRd cPme 19 ARRIORHAteg| ve t he
crude proditermadiate waing any wf dhe drocesse3Ciéseeibedl Bersin 26 ﬁiépéﬁlr\l/&w n) to

obt ai n t he gyl cﬁm@@@?@&g’% atrimer (1.44 g, white powder). NWVR (DMSO) 8
(ppm 7.87(md3H), 6.9-6@3‘%(m 6H), 2.6 (s, 9H) Internediate 2 2
4-Fluoro-2-nmeth ! hen f - razine. WD 01/25219 29 0 7 APR 2004

PCT/ EROO/ 0Tt28pdurid of fortuba (I)nWisreRARgt nd. Roltodfbtidr with %@éggzééqzi ne (1

m.) and bi - _bi I, phe haosphi no) et hane] -pal [ adi u g) in
t ol uene/ 1%soi . aﬁ{ﬁ% ’Fné{’%—@é&%cﬁf& fﬁm%%memtae @t6reflux for
2 hr. The 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 (i) as a salt, for
example a pharmac_eq_tiq_ally accépféble salt, this may be achieved by ..
reacting the compound of formula (1) 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. diethyi ether tertbutylmethyl ether or tetrahydrofuran).

Y

Compounds of formula (V). (VB (VIIL), (1IX), (X) (X, (XI) or (XIV)
25 may be prepared by analogous methods to those used for known
compounds.

Thus for example compounds of formula (Vill) may be obtained by
reduction of a compound of formuia (lil).

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 (9-BBN),
triethylsilane, sodium triacetoxyborohydride, sodium cyanoborohydride.



solution was poured into AcOEt and washed with brine. The organic 5 phase
was next dried and concentrated to give the crude product, which was
purified by flash chronmat ography (CH MOM 85:15) to obtain the title corn
and (1.4 g) as a white powder. mp.=66-68C NMR (DVSO) 8 (pymipreR1l (d,
1H), 8. "&o(omsab), 8.63 (d, 1H), 7.52 (m 10 1 H), 7.22p¢1EpPobiodh2z 7. 17 (m
1 H, 2.35 (s, 3H). Internediate 3 2-(3-Isopropyl-r)henyf)-pyrazine To a
sol ution of conmercial 3-isopropyl-benzene boronic acid (1.0 g) in a 15
2:2:1 mxture of toluene/ I M Na2CO3/ Ep&H (122 nmL), at r.t., 2-

¢chl oropyrazine (599 L) and the bis[1, 2-bis(di phenyl phosphi no) et hane] -

pal | adi un{0) catalyst (110 ng) were added. The reaction m xture was heated
at 80C for 3 hr. It was then dool ed down and partitioned between AcCEt /

satagq. Nad ., The wer e separated and .the qrganic | ayer was dri ed.
The solids 4@ 'f Yeﬁ&'f‘a%% WHE%%I%HP%QaWorsﬁP g ﬁ"%&%’ (?zg%'WI was
purified by Bdreipfiricte inrthe puesence of Ghdine Gt indirganio laicid (ag.gsulﬂmorio)tdre
CRETY. (‘JJSS‘E ) “S'?ﬁﬂ*"%s (1o 2% ofeRtio” Apapetapl) - D 52
(d, 1 H), 3wamunhqmqamd31 (d, 6H). 25 Internediate 4 2-(2 -1s0 ro - hen
| razing 1) To a suspension of magnesiumturnings (134 ng) in anh. THE (2.5
m), at r.t under N2, a 'sma]l crystal of 12 was adde fqllo by 10% of
30 a sol uti (?rﬂ‘aﬁ'?"a%w!&|a£°39139}%%§52mp¥@&%§9lQrB@ﬂrfgn@émlﬁbeb%& anh. 9I'HE
(2|- 6 m_Zj: Thﬁ:l@dlﬁg%themphmabaﬁwﬂymcbbgabﬁélmgggdmﬁéthemdmpow mfown
col our disa e was adde rop-wi se, rmaintaining
t he reactloﬁgwsgp@%w@b% nt?étﬂ ‘an oil bath. After the addition
was conplete (15 mn) the suspenS| on was stirred at 60C until 0 7 APR 2004
Vo 01/ 2191‘1 sawafzf&mma W@%uwwe%alaw umaés@dnm withnpl etel y

Sorut fon' of SphETbMAPEHER &%Avnﬂé‘?%%o{?#‘?% Siaporsfen pEaf FpyShie ) 10 °

. solvent to give the corresponding solvates.

When a specific enantiomer of a compound of general formula (1) is
15 required, this may be obtained for example by resolution of a
commesponding 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 m'ay 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 fractionai
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-phenyiethyi
alcohol, etc.

Alternatively, enantiomers of a compound of genera! formula (l) 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

comesponding enantiomeric amine of formula (lll) using any of the

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



0C, under N2, [1, 2-bis(di phenyl phosphi no) et hane] di chl oroni ckel (tl) (100 5
ng) and the Gignard sol ution were successively added drop-w se. The brown
solution was stirred at r.t. for 30 min, then at reflux for0JF ARR 2Dt was
then poured In sat.ag. NaCl 1 DCM and the phases were separated. The
aqueous | WPM/ RS extracted with DCM (2x) and the conbi ncRFTHFRIAMIT2
extracts were dried. The solids were filtered and the sol vent evapor at ed.
10- The crude oil obtained was purified by flash chronmatography (CH AcCEt
7:3) obtaining the title conpound as a2¥ellow oil (676 ng). NWMR (CDCI3): &
(ppm) 8.67 (d,.1 H), 8.67 (m 11-1), 8.54 (d, 1H. 7.5-7.3 (m 4H), 3.13
(m 1 H, 1.20 (d, 6H). 15 Internediate 5

2-f 4- Fl uor o- 3- net hyl - phenyl )-pyrazine 1) To a suspension of magnesi um

turnings (1 L s T [t under N2 - a .small
eryetalof idcdfhle SRR dbg (RnSeotink pRhcdadres sl 85, 28 foftmaRBR ¢

4- br ono- 1- f Withr @ spitailerapticslnaetive adid Gugh asnL(@mandelicTatid @2 (TSHI)- The
suspensi on WascBRphefsUIRRId Aci¢ heat gun) until the brown col our

di sappeared. The remai ning brom de was added drop-wi se, naintaining the
reaction mxture warm (50-60C) with an oil bath. After the addition was
conpl et® (1 one)preferred eptbodimentaisthet investibra thed 8pedifid ichanfibier@gnesi um

t urni ngs hagpﬁhgﬁ@ta conpletely reacted (2 hr). The new 25 brown sol ution
was used in e x? step. 2) To a solutiop.of the 2-chloropyrazine (472 L)
in anh. THE (5.3 nL), at O0C, under N2,

[ 1, 2- bi s(di phenyl phosphi no) et hang‘ﬁ )
Grignard solution were successively @added dropwi se. The brown sol ution was
stirred at r.t. for 30 min, then at_sefd ™ for 3 hr. It 30 was then poured
in sat.aq. NaCl/DCM and t he phasesQWer &f separated. The aqueous |ayer was
extracted with DCM (2x) and the conbi ngth_organic extracts were dried. The
solids were filtered and t he sol vent appor at ed. The. crude oil obtained
was purified by flash chromat ography ALC ) Ac OFt 7:3) to give the title
conpound as a yellow oil (571 ny). (RM7 APR 2004 WO 01125219 PCT/ EPOQ 09722
31 NWVR (CDCI3): S (ppm 8.98 (d, 1 H)é"??. 60 (m 1H), 8.49 (d, 1H), 7.87 (m

1, 7.80 Hgy t}e E?e’pa?'é& %y(dtyhar%icl_?(ihetié resofusﬁongo@émihghﬁ)r vr{neth Iaastueitalfisnla
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. S -
A particular preferred aldehyde for use in this reaction is 3,5
15 dichlorosalicylaldhyde. '
The reaction is conveniently caried out in an aprotic solvent such as
tetrahydrofuran, ethyl actetate at a temperature ranging between 20-60°C.

oni ckel (I'1) (100ng) and the

)

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 Gailenkamp m.p. apparatus
25 and are uncorrected. All temperatures refers to °C. Infrared spectra were
measured on a FT-IR instrument. Proton Magnetic Resonance (1 H-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}



5 242. 4 -Difluoro-phenyl)-pyrazine 1) To a suspensi on of magnesi um turni ngs
(139 ng) in anh. THE (2.6 nL), at r.t., under N2, a small crystal of 12
was added, followed by 10% of a solution of comerci al 7 00

1- brono- 2, 4-di fl uor o- benzene (1.0 g) in anh. THE (2.6 rrLg Aﬂi‘g éuspensi on

was heat sgb gemstisy (heat gun) until the 10 brown col our dpepEperveesr. The
remai ni ng brom de was added drop-wi se, maintaining the reaction m xture
warm (50-60C) with an oil bath. After the addition was conplete (15 mn)
the suspension was stirred at 60C untibg the nmagnesium turnings had al nost
conpletely reacted (2 hr). The new brown solution was used in the next
step. 15 2) To a solution of the 2-chloropyrazine (463 L) in anh. THE (5.2
m), at 0C, under N2, [1,2-bis(diphenyl phosphino)ethane]dichloronickel (I1)
(50ng) and the Gi Pnard sol ution were successively added drop-w se. The
brown sol ut igrmukiplets {m). &eolumnrchromathogsaphy was cagiechout evarsiicacgel3 hr. |t

was then pawferek AL Thimafh dNa@eh% éﬁﬂetﬁhﬂﬁﬁ%rﬁgkﬁoﬁ@% fé Ysed- The 20

aqueous | ayer S extr te 2x) and t ed organl C

W {
extracts werB deXedA sol ﬁgﬂ tate) t GHed 'anBYéi‘Pi'ée’S%ﬂeve RCMy aFor at ed.
The crude oidiclibtomethdngyaEtiQur= fdtayl Bthelr] &M chriQ R diethitsrrh&mnidl, Ac OEt

(bomy " 9501 UFEAINN-GisBRMSHRRYERG ¥ SMsH 0%, d#ﬁ?f‘é’g)(t (cocia): @
7.47 (td. 1 tepthylaroiee(TBA =Ltrifluordacetic meid, IHF 7 tatrahydrofuran. Tic refers
&Pl uor o- 2- B YK laptehYbrhaRidPastiZ bR SiiBY BIAES! fd Gfed IR @aF KokAgR Dottom

fl ask was equj ppe er con enser an p| n unnel and was
flushed witHined. prt @PRYIGYS ( soditing) sijehate; sty dRIdedelars ke faamk and,
wer e suspendemperstarg). THE (5 nmL). A small crystal of 12 was added in

of "t he Bommatarubridtachy dERRETE ikt B1g s8R nambriteBat L)' The
sol ution of abisolute stereechemistiylwas rit charactarised. 35 the My turni ngs and t he
sol ution “ﬁp}gﬁggéb cflnézppAOi%fB%t &by aZIQ-Fer]T €of ZorﬁEBuﬁc?Q“hé(@pQ%ﬁﬁZw

PCTI EPOO 09 tion was kept- at tenperature unt compl ete
di sappear an&@nfiguration aglafinedabg¥e. Meanwhi | e, 2-chl oropyrazine (4.75 ni-)

was di ssol vedlasteresitomdHEB ( 8éferd -tb a mixture of compounds having syn
15  gonfiguration‘as defined above.

Intermediate 1
2-Methyl-4-fluoroboronic acid .
To magnesium turnings (0.5 g), heated at 90°C, a solution of oommercual
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 Et,0 (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 %2 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;0O /petroleum (25 mL/ 75
30 mL) to obtain the title compound as a trimer (1.44 g, white powder).
NMR (DMSO) 8 (ppm) 7.87 (m, 3H}), 6.99-6.93 {m, 6H), 2.6 (s, 9H)

|
Lo

Intermediate 2

2-{4-Fluoro-2-methyl-phenyl)-pyrazine.




and [1, 2- bi s(di phenyl phosphi no) et hane] di chl oroni ckel (11) (510 ng) was 5
added. To this suspension the solution of Gignard was added dropw se, at
0C, under N2. After the addition was conplete, the reacti qm fp Rippre  was
heated at reflux for 2 hr. The THE was evaporated, the resi due poured in
sat. aq. WRe¥23KY t he aqueous phase was extracted with DEVE/EPSY§I722THe
organic extracts were dried, the solids were filtered and the 10 sol vent
evaporated. The crude oil was purified by flash chromatography (CH AcCEt
85:15) and then through a small col unm®f Florisil (eluant: DCM to
elimnate the nickel residue (6.0 g): 2-(4-fluoro-2-nethyl-phenyl)-
pyrazine (6.0 g) was obtained as a pale yellow solid.

2- (4- Fl uor o- 2- net hyl - phenyl ) - pyrazine (0.3 g) dissol ved in EtOH 95% (20 15

L i e e g
off and the §&'P'@Wﬂ pamum( @2bsg)dﬂet0hwalr1Mu$@lt ed in

g/g\%ﬂefcoa N%g(ﬂbblFEfd)Hbs%)Z@l?ﬁ!QFEOnM'ﬁ)thWé@héQ!&%trr@ﬂ& L. Bife @ White

Ot 17° CatllBap 4 reyned ih Adoe gggga,ésw“@ggg@éﬁp& o 90 (d, 1H),

| nt er melli at ph@se2was-riekt riedoard 2onedritrated ém give iheec:rudermeductawbﬂmw iCc aC| d

ben | est in
DOM (15 ei"agiﬁ' %ﬂn&‘g‘f&{)e}rﬂz&t‘ﬁ’ﬁ?@’(@or g %"g@yﬁ&f‘ﬁ%@ﬁs( 10 n1_)
was added E_'B.BQUE'E @I‘»\O@@@ﬁon m xture was stirred at OC for
2hr, then 3. mowth br| ne. The organi ¢ phase was dried and

Chr ormat ogr Sﬁp&f? (BT oo £781 Wondh i tond U Bied lo il 3392 21 ) as a

col our1@ss ®H),.7.22MR, (HNT.37 (#0@}4)82.(35;{9;)3%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). 0 7 APR 200k Pu ffl, pplp9122 WO 01/25219 33
est er Intermedlate 3

2-(3-Isopropyi-phenyl)-pyrazine

To a soiution of commercial 3-isopropyl-benzene boronic acid (1.0 g) in a
15 2:2:1 mixture of toluene/ 1M NasCOg/ EtOH (122 mL), at rt.2-

chloropyrazine (599 ul) and the bis[1,2-bis(diphenylphosphino)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

AcOEt / 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 '(CHIACOEt 7:3) obtaining the title

compound as a clear oil (468 mg).

NMR (CDCi3): & (ppm) 9.02 (d, 1H), 8.63 (m, tH), 8.49 (d, 1H), 7.88 (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-lsopropyl-phenyl)-pyrazine
1) To a suspension of magnesium tumings (134 mg) in anh. THF (2.5
mL), at r.t., under No, a small crystal of 2 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 compiete (15 min) the suspension was stirred at 60°C until




lic acid ben ternediate 91 e bIn o 11 heni i erazine-'|l -car at r.t.,
47 m3 3450 ro 428 ng) in anh. EtOH ( To a solution of internediate 3 (4
OH) 21C 20% (86 ng. 20% wt) were (492 L) and Pd( aratus and 5%& 00 MCI

added. The under NT, he a b lack ¢ k s (uspension was pl ace Y R& bARR app

cat al yst woogestid or rinsed 18 hr. with The McOH ca The pyiEpgRPais on was
done at r.t. under 7 a of was then filtered on Ce!l'~te and the Celite solid
2-(3-1sopropyl -Phehe rated to dryness. The grey 4 MM at filtrate was
evapo |loride (654 ng) was dissolved inggh. DCM (2 1 o piperazine hydroch
and benzyl chioroformate (404 at OC then TEA (1.32 nL}at OC for 2 poured ,
under N2, arated. The solution was stirred '/Zhr. It was then were added.
K Q03 and the phases were 5eP NaCl 1 satag. 2 1 x) and the conbined in DCM

the. The sol | 116 T8GBeFIM buBasdhmc: Akest FOraPIRieh 1 aacted 2 s Thedemy 1| ash
ch mat ogr aphprowevegiotion wds ukled it thedeextistepyas p ound as a yel | ow oi I
(5 R o & it R B G BH
3.55 (bd 1H9:C.3under. 85, (b b: iphengiphosehino)ethandjdichloronickel(il) (100
5 mg) 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. 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.
10 - The crude oil obtained was purified by flash chromatography (CH/AcOEt
7:3) obtaining the title compound as a yellow oil (676 mg).
- NMR (CDCia): é (ppm) 8.67 (d, 1H), 8.67 (m, 1H), 8.54 (d, 1H), 7.5-7.3 (m,
© 4H), 3.13 (m, 1H), 1.20 (d, 6H).

15  Intermediate 5
2-{4-Fluoro-3-methyl-phenyl}-pyrazine
1) To a suspension of magnesium turnings (167 mg) in anh. THF (2.6
mL), at r.t., under N2, a small cr;'rét‘éﬂ of 12 was added, followed by 10% of.
a solution of commercial 4-bromo-1-fluoro-2-methyt-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 tumings 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, wunder Np, [1,2-bis{diphenylphosphino)ethane]dichloronickel(l!)
(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/ACOEL 7:3) to give the title compound as a yellow oil {(571mg).
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i:4) NWR (CDCI3): g (pPm) 7.52 (d, 1H), 7.4-7.3 (m 5H), 7.26 1

8- W at h

1) To a suspension of magnesium turnings (139 mg) in anh. THF (2.6
mL), at r.t., under Np, a small crystal of 12 was added, followed by 10% of
a solution of commercial 1-bromo-2,4-difluoro-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
the magnesium tum'ings had almost completely reacted (2 hr). The new
brown solution was used in the next step. '

2) To a solution of the 2-chloropyrazine (463 pL) in anh. THF (5.2 mL), at
0°C, wunder No, [1,2-bis{(diphenyiphosphino)ethaneldichloronickel(l!)
(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."N'aleDCM 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/AcOEt
7:3) to give the titie compound as a yellow solid (175 mg).

NMR (CDCl3}): 8 (ppm) 9.01 (dd, 1H), 8.78 (dd, 1H), 8.66 (d, 1H), 7.99 (td,
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
a dropping funnel and was flushed with No. Mg turnings (1.45 g) were
introduced in the flask and were suspended in anh. THF (5 mL). A small
crystal of o 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
the Mg turnings and the solution warmed up to approximately 70°C. The

td ) (d, 1 H, 5.03 (d, 1 H, 4.0-3.8 (m. 13 7,27 (t, 5
l—’&iﬂ?—%ﬁ, : &H). 2.8-2.0 (m 2H), 1.19, 3H}, 3.23 (m 7 H),
n2«£24eBifluarorphenvl)-pivcazins



hen ) MD oerazi ne-1-carbo ester ifc acid 'benz 10- To a solution of

I ntermediate 5 under N (314 ng) in anh. EtOH (30 2, conc. HCI (350 !.LL)
and Pd(OH)2/C /C 20% (30 mnlL), ate were added. The bl ack sﬂufﬁﬂ?ﬁ]p&on was
9. 10%wt) were placed in a PARR aPPa hydrogenati on was done a 1.
under 7 wigvpkubl2 for 18 The rathe and the was then fil tirhegbgRefee! ite and
the Celite cake rinsed with catalyst 15 filtrate was evaporated to
dryness. The grey solid 2-(4-Fluoro-3-nethyl- phenyl)-Pi Perazi ne

hydrochl ori de (411 mnL), at OC, under é\l2, then TEA g} was dissolved in
anh. DCM (15 (858 L) and benzYlchloroformate (264 AL) were added. The
solution was stirred at OC for 2.5 poured in DCM/ saf.aq ~ hr. It was then
20 separated. The a-S"SNaC tilayer was extracted with DCM (1x) and the
conbi ned organic extracts were dried. The solids were filtered evaporated.
The crude Obpluliar wasckem at thatdemperatare polidmornaplete dibappearancerofrtie ash

chromatograggyag (CDC13 g g the title comound as a yellow oil (170 ng).
i

(m oW 4 bip orraavretine 7S ol ygs Wil mm%?Térﬂ‘csém 227 (s

s, t i nter rreslaadi e[112-bis(@iphehyiphosphino Jetttarieldichiororickek) T(510 sag)utwaa of
no "8 e i i Sl o o ik S i e
The bl ack sabBthisuodenble. Biftec dbe iadditionaras (Genplgte1 the reagtiont mixture

hydr ogenat i gasVhsatdangt Mfiux for 2THIETTHe THE WadRvaiiated URe %@icﬁlaegsfrh‘é"as

1 trate waBOWed Breatcad Wag) g dae 'a%ﬁeé:@%‘%s%%é‘?w%ﬁém@c{ ity BOW uor a |
7 APR 2004 (RETTRROOHARK? Bxiritd Mee2 #8e®SthensoliddCiere filtered and the
10 - solvent evaporated. The crude oil was purified by flash chromatography
(CH/AcOEt 85:15) and then through a small column of Florisil (eluant:
DCM) to eliminate the nickel residue (6.0 g): 2-{4-flucro-2-methyl-phenyl)-
' pyrazine (6.0 g) was obtained as a pale yellow solid.
2-(4-Fluoro-2-methyl-phenyl)-pyrazine (0.3 g) dissolved in EtOH 95% (20
15  mL) and 37% HCI (0.2 mL) was hydrogenated at 5 atm. for 4hr, in the
presence of 20% Pd{OH)2/C (30 mg) as catalyst. The catalyst was filtered
off and the solvent was evaporated The crude residue was triturated in
MeOH/AcOEt (5 le15 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  344-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 mlL.) in DCM (10 mL) was added
drop-wise, at 0°C. The reaction mixture was stired 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/ACOELt 25:75) to obtain the title compound (0.21 g) as a colouress oil.
NMR (CDCi3 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).
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e inbis acenz in hen 1 i erazlne-1-carbo a h DCM (7 nL), at 0C, To a
solution of internediate 9 (192 nB) under N2, TEA (237 pL.) was_added.
Then, a solwoiogms29§ triphosgene (76 ng) in anh. DCM (4 nl) O APRHE d
drop-wi se. The reaction was stirred at 35 0'C for 2hr. WD 01/25219 36 0 7
APR 2004 PCT/EPOQ 09722 To this solution DI PEA (198 L) an@Cr/Epos/ee7z

wer e
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diluted with DCM washed with 10%citric acid (1x) and dried. The solids
were filtered and 5 the sol vent evaporated. The crude oil was purified by
(CHI AcCEt 65:35) to give the title conpound as a
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stirred at r.#, for 18 hr. The reaction m xture was diluted with DCM :
washed wth 10%citric acid (Ix) and dried. The solids

ot ered and |
the solvent evaporated. The crude oil_ was purified by WZ\&R& Zhﬂtl. |

chromat ography 25 (CH AcCEt 7:3) to give the title comouBER0/E2H cl ear oil

(108 nyyg o431 CDC13): 8 (ppm) 7.89 (bs, 1H), 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), 5.14
(d, | H, 5.05 (bd, 1 H), 4. 68 (dd, % H, 4.52 (2d(AB), 2H), 3.83 (dd, 1
H. 3.71 (dt, 1 H, 3.53 (md, 1 H),33.41 (dt, 1 H), 3.26 (m 1 H,
3.15-3.05 (m 2H), 1.19 (d, 3H),
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is trifluoroneth I-benz I -neth |I-carbanb | -3 4-fluoro-3 neth 1 hen | - i |
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under N2, Tipfefda8iate 18as added. Then a sol ution of

1 yl-benzyl) v :zf i( ne (38
4.1(3.5-Bis-trifluoromethyl-ben -methyl-carbamo -3 RIRRIERR
methxl—ghengl)—gigerazine-1 carboxylic acid benzyl ester

i wise
15 A solution of triphosgene {0.02 mL) in DCM (10 mL) was a:d;g s‘r:)f‘; .
to a solution of intermediate 8 (0.05 g) and TEA (0.15 mL) 1 O . then
at 0°C. The reaction mixture was allowed to warm to r.t N . e
| DIPEA' (007 mL) and (3.&biéiMﬂuommethyl-benzw}me égg-aed at'”
hydrochloride (53 mg)'\év‘ére added. The reaction :m—t,:;re \::ssm ::ion .
i then was washed with a
flux for 2hr and at r.L. ovemnight, 5 o
» r:C\ and brine. The organic phase was dried and concentrated o :;;eOEt
crude .product, which was purified by flash chromatogra?hy {CH/AC
7:3) to obtain the titie compound (0.05g)as a colouriess oil. . 720 (0,
NMR {CDCi3) & (ppm) 7-76 (s. 1H), 7.49 (Zj)Hﬁ ;:-(';.31(:;. y 54 (.m "
517 (s, , 4. . . 4. ’ )
. 6.86 (d, 1H), 6.79 (m, 1H),__5_1 o
* 1?6 (d 11(-1), 3.97 (m, 2H), 3.4 (m, 2H), 3.16 (m, 2H), 2.93 (s, 3H), 2
(bs, 3H).

Intermediate 14
3 5-Bis-trifluorometh l-ben
ghengl)p_igerazine—1-carbo_xy!ic acid benzy.lester o (7 i), at e
To a solution of intermediate 9 (192 mg) in anh. -D . hos. e (76
der No, TEA (237 pL) was added. Then, a solution of_ triphosg e
er:g) in aiin DCM (4 mL) was added drop-wise. The reaction was stir
35 o°Cfor2hr.
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ng) in anh. DCM (3 nL) was added dropw se. The reaction was stirred at 0C
for 2.hr. To this solution DI PEA (100 L, 2 eq) and
(3,5-bis-trifluoronethyl-benzyl)- nethyl-am ne hydrochl oriﬂﬁeéplOl ng) were
added. Thes@Mijoon wWas 25 stirred at r.t. for 18 hr. The ®tlilin i xture
was diluted with DCM washed with 10%citric acid (1 x) apcr/gpgeadyzlhe
solids were filtered and the solvent evaporated. The crude oil was
purified by flash chromatography (CH AcOEt 7:3) to give the title conpound
as a yellow gum (134 ng). NWR (CDCI 3):3& (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 1 H), 4.36-4.60
(dd + m 2H), 3.90 (m 1 H), 3.25-3.7 (m 2H), 2.86 (s, 3H). Internediate
18 4-(3.5-Bis-trifluoronethyl-benzvl-carbano | 344 fluoro-2-neta 35

henyl | - pi paf@zthie-sbluticar HDIPRA c(1agi r .Q_7 APR 2004 WD 01/ 25219
58 PCTI EPOCY ﬁl%%ﬁ!?-aﬁﬁné‘ Wél% (198, E%'g%r?r‘gdi(g'?}ég ~ifiguaremethyibenzg) 0. 32rm)
in DOM (35m1), & Soluti plonde i200gee wereasideyt. i ThdPdiitRam)aas added
drop-wi se atStgg &t rthéon dBchi.orTig xbactRNRixiakd W dfirGtePth! cut n3
hr, then agH .o : s ] )

3 5. bis trfiaorf%ﬁy’ﬁgb%‘ﬂ?ﬁq!mtw driegl.nBhe sfids ot dilledst GRA M) ver e
added. The r gctﬁog%rﬁtn' vaperaigd. siTher extude roilt.waqu;mt,b#lhjﬁs shed
S e r

with a 1IN sshmmatoged C ' N ni hase Wa ied and
PICHGES %) *bemﬂ?%ﬁ‘ﬂev@;_&mm asya fthiak h

concentr at @959 the crude produc
t‘?cmbi'c@t 7:3) to obtain the title conpound (0.086 g) as a

chr omat ogr aw -

pal e yel | owNMR (gqprg).b&mpmwsar(bgnm),&.M-(béf?%)r.7ge 7 H i

f | uor o- 2- nthw—?.quml,lQHpIm% W g&}.l %6?;(?()2%' ‘f% 125702018 PH) 15 Title

comolng: et CROTEL §oba (vaeh 307 W4-76.(6-1H) 450 (¥2H), 7. 4- 7. 25

(m 5H° 7.30% S Sodleloti. (a7 8 119, 36300k g0 fefYpyl 00 1.

4.6-4.2 (m2388)(s, 3HR-2476 fm( "IH),Z"'.?Q (ﬁ%% 6 (m 2H), 4.712 Zm ’ IQH) , 3.91

(m 1/2H), 3.61 (m 112H), 3.44 (m 1/2H), 2.4-2.2 (s+s, 3H).

" Intermediate 15 :

4-[(3,5-Bis-trifluorometh -ben

15 henvl)-piperazine-1-carboxviic acid benzyl ester.
To a solution of intermediate 1 0 (46 mg) in anh. DCM (3.9 mL), at 0°C
unde?r N2, TEA (145 puL) was adde.d. then a solution of triphosg;ene (4é
(r)r:gc;;) ;:razn:.r.DCM (3.'mL)I.was added drop-wise. The reaction was-stirred at

20 To this solution, DIPEA (121 pL) and (3.5-bis—triﬂuoromethyl-benzyl)—
m-ethyl-amine hydrochloride (122 mg)'were added. The solution was
st.lrred 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 th'e solvent
evaporated. The crude oil. was purified by flash chromatograph

25 (CH/ACOEt 7:3) to give the title compound as a clear oil (108 mg) ’
NMR (CDClI3): & (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 Ot‘;
(bd. 1H), 4.68 (dd, 1H), 4.52 (2d(AB), 2H), 3.83 (dd, 1H), 3.71 (dt.' 1;4).

53 (md, 1H), 3.41 (dt, 1H), 3.26 (m, 1H 05
T ’ ' . i ,3.15—3 m, 2H
30 1.13 (m' 3H). ) ( ] 2 )I 1.19 (d, 3’ I),

A

intermediate 16

4 35-Bis-triﬂuorometh I-benzyl)-meth {-carbamoyi]-3-{4-fluoro-3-
methvl-phenvl)-piperazine-1 =carboxvlic acid benzyl ester




I ntermedi ate 19 3- 4-Fl uoro-2-net hyl - phenyl )i perazi ne-1_carboxyllc acid
14S) - phhenyl -ethyl ester To a solution of 1, 1'carbonyidiimdazole (0.162
g) in DCM (5 m) (S)-sec- 20 phenethyl alcohol (0.122 g) wag7Apf After
30 min. a solution of internmediate 7 (0.180 g) in acetog{mﬁg m.) was
added anwa¢iest®xture refluxed for 2 hr. Then the nixtuf @ficent r at ed
to give the crude product, which was purified by flash chromatography

(CHI AcCEt 8: 2) to give the title conmpound (m x di astereoners) (0.180 g)
as a foam 25 NWVR (DVBO) b (ppm) 7.873/m 1 H); 7.40-7.25 (m 5H);
7.02-6.94 (m 2H); 5.74 (m 1 H; 3.93-3.71 (m 3H); 3.00-2.55 (m 4H);
2.34 (s, 3H); 2.28 (s, 3H) Internediate 20 30 4 3
5-Bis-trifluoronethyl-benzyl - carbam)vl} 3-(R) -(4-fluoro-2-nmethvl hen -

i
gr glz!snter |7f IC‘E%% éﬂé‘ltuhsnben - car r1 1I (ﬁg,ag@ ﬂ%\ uoqﬁ%)mgbenm- ﬁf by¢ o erl 4

erazi ne- 1- cander NpcTEA @17 18-)- Wﬁ%@dﬁeét hhenea isefutiog Ltapagmr@o({%’r 2) 20b 0

7 APR 2094 hafieR) 5 was added
drop-w se t@’a)ﬁl §@+ U%F%(:ﬁm'? nwtdgr medi ggb%g%oT%Bé%t;'%éééma% m.) in

DCM (5 nL) © Zhr.after 2 hr, DIPEA (0.3 m-) and
(3, 5- b@trl'rbunn@rmw:bmanm -(18dt pY) -and (8, ﬂqutoﬁthtbmmaihyl(hhnng- g) were

he or gani chfmiEriEE ioRulffiTH el ia)' yefl ' idey. nThe andm%f e e
and concentsta‘ta;ﬂatnt o8 hr. deoreagtonimbdues was siutedwith RCM.ovashedyy at i on by

5 ') as 2 dcp[]gf@m irig éGH/O(ffg)C@d anza weegeim% wa@ ﬁﬂe?é@aﬁ@f!h@hdlvaﬁﬁ (0.125

%r% Ram?‘ 10, I nt er medi at e
20a: NMR (Dﬁmofefqdp e7. WQS i 1Wﬁ§ gd( o %lﬂﬁ JOmBtogrRERN g1
6.95 (fiy, LCH/ACOE®BS:85) th dide tHe wasag‘mﬁmymhqms gig); 4.50 (m
1H); 379 (RurBocts 3 Eptm 37 @, 467 soFh, 21, 7%5-7% (il bH),7.65-

7.15 (m, 2H), 6.90 (m, 1H), 5.14 {m, 2H), 4.6-4.8 (m, 1H), 4.54 + 4.47 (AB,

2H), 3.82 (bm, 1H), 3.73 (dd, 1H), 3.65 (m, 1H), 3.57 (m, 1H), 3.33 (m,

1H), 3.26 (m, 1H), 2.90 (s, 3H), 2.19 (s, 3H).

15
Intermediate 17

J(3,5-B:s-tnﬂuoromethﬂ-bengﬂI-meth_\d-carbamoﬂ]-3:(2,4-diﬂuoro-

phenyl)-piperazine-1 -carb xylic acid benzyl ester
To a solution of intermediate 12 (95 mg) in anh. DCM (3 mL), at 0°C,

20 under No, TEA (120 pl) was added. Then a solution of triphosgene (38
mg) in anh. DCM (3 mL) was added drobwise. The reaction was stirred at
0°C for 2.hr.

To this solution DIPEA (100 uL, 2 eq) and (3,5-bis-triflucromethyi-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
(CH/ACOEt 7:3) to give the title compound as a yellow gum (134 mg).
NMR (CDCI3): 5 {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).

wi

Intermediate 18
3,5-Bis-trifluoromethyl-benzyl-carbamovyl)-3-(4-fluoro-2-methyi-

35 phenyl)-piperazine-1-carboxylic acid benzyl ester




(d, 3H). Internediate 20b: NVR (DMSO 8 (ppm 7.90 (s, 1 H); 7.67 (s, 2H);
7.37- 15 7.24 (m 6H); 6.95 (dd, 1 H; 6.81 (m 1 H; 575 (q, 1 H);
4.60-4.41 (dd, 2H); 4.52 (m 1H); 3.83-3.00 (m 6H); 2.880(75 P[R?hq‘; 2.33
(s, 3H); 1.48 (d, 3H). Internediate 21 1724-Bistrif|uorornAe hen |
-eth | - MEPHR2Ai ne 20 To a 2 Msolution of MeNH2 in Me@®dT(EPGo/odr2
comercial 3,5- bis(trifluoronethyl)acetophenone (2.1 g) was added. After
12 hr the mxture was cooled at 00 C and then NaBH4 (0.512g) was added.
After I hr the m xture was quenched w3t H20 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 title conpound (1.5 Q)
as an oil. NWMR (CDCI3) 8 (ppm) 7.8 (m 3H); 3.8 (q, 1 H; 2.4 (s, 3H; 1.4

d, 3 | nt | p - -Bis-trifl h I -eth | -neth
I( -car Il;Darrb'n - g?q%?éad;'}lﬁ%'f% '@geffﬁ%gf §? g @cﬁ%@s %IBH Wﬁm ‘BE’e@He{gﬁl'ﬁh@r ge A, B)
(22a) 4- 11148Rletien of trphasgene f@.085MIpincDCM l(m:hl) wasmgdded dop-RiseDat (4-
¥ et i = ol . / L
of enant 1 ones 2 1’%9@“’;‘;5"‘0?8 GRRRE Wos, AR 3wl topEf, BodohBetns o o
sol utio_n51 of ]E!mygﬂ (.‘gealhb%ggégdggés@)?@w%u%ﬂ;%n%;;?g 0 |
pi per azifne- lhydaotidositie (58 frig)deer . The iréadiioM td an

t di at : dded. .. Th t A hr,
then acet oni 2erm@t-dnh WhSd JHAER W3S i HeHeR bine 16e amanineat ed 5
700 C and t HRhasexwas qexhdriediandecbroeatrateghto givecthetdredeiptbduc weh

irat . . . : h \

wasriod w th L8 9%‘&“6"[3 zébg';“%‘!ﬁ"’é@ﬁ‘%??’?ﬁwiﬁ_&"’%??gﬁc?ﬂp@a&%@ﬂ”é centrat ed
to give the 0p@ Drasippaleraipw: ot andnd-benadexycanbaryl-Refde
separ atléd _byflubra2hmettybpheny)-piparazineéd Aadny8 cRibrb® (0B78ig). 10 the title

e o QUL JCDGSRIMRR) 57y T 89 4 2T
- . 1.4-7.25 (m, 5H), 7.20 (m, 1H), 6.956.8 (m, 2H), 5.2-5.05 (m, 2H), 4.99
- {dd, 1H), 4.6-4.2 (m, 2H), 4.54.15 (m, 2H), 3.8-3.6 (m, 2H), 4.12 (m,
1/2H), 3.91 (m, 1/2H), 3.61 (m, 1/2H), 3.44 (m, 1/2H), 2.4-2.2 (s+s, 3H).
15 B
Intermediate 19
3+{4-Fluoro-2-methyl-phen iperazine-1-carboxylic _acid  1«{S)-
phenyl-ethyl ester o ,
To a solution of 1,1'carbonyidiimidazole (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) 5 (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-trifluioromethyl-benzyl-carbamovyl)-3{R}<{4-fluoro-2-methyl-
phenyl)-piperazine-1-carboxylic _acid __ 1-{S)-phenyl-ethyl _ester

(diastereomer 1) {20a) .
4:{3,5-Bis-trifluoromethﬂ-benzﬂ-carbamoyl)-3:(S[-(4-ﬂuoro-2-methxl-

phenyl)-piperazine-1.carboxylic  acid _ 1-{S)-phenyl-ethyl  ester
35 (diastereomer 2) {20b)




(m 5H; 7.18 (m 1 H; 6.86 (m 1 H; 6.77 (m 1 H; 545 (m 1 H); 5.16
(s, 2H); 4.6 (m 1 H; 3.94 (m 2H); 3.443.10 (m 4H); 2.68 (s, 3H: 2.4
(s, 3H); 15 1.49 (d, 3H).' Internediate 22b: NWVR (CDC13) 8 (ppm 7.75 (s,
1 H; 7.53 (s, 2H); 7.4-7.3 (m 5H); 7.18 (m 1 H); 6.87 (m 1 H; 6.78

(m 1 H; 559 (m 1H,; 518 (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. 03HAPR 28
Internmediate 23 4-Fiuoro 2-nmeth | hen -oxo-acetic acid neth ester 1) To a
suspensi on of magnesium turnings (6173pg) in anh. THE (6 nmL), at r.t.,
under N2, a small crystal of 12 was added, followed by 10%of a 25

sol ution of commercial 2-brono-5-fluorotoluene (4.0Qg) in anh. THE (15 nlL).
The suspension was heated gently (heat gun) until the brovvn col our

di sappeared. The renaining adde WI se

nai nltogl ni n@ﬁﬁ@uﬁeﬁﬁ"msﬁﬁﬂ?z&\&mm wgé ?%aaﬂ %’5"35}? ©atter the
L o o A TR e 025l M L
ot on e O ASE R BPEE (B0 34 e S flofdmptbpelpsy ey
THE (50 m meﬁuqﬁ-amﬁuhsd!ydramhm@e(ﬁ 209 g) sweecaddesh apd myammyrm@s in anh.
TS M warkley B 21! ARB B KL I6EM ¥AS Sdddd 8q sﬁdachere.ganfc.ophés@mva(sdar k green

sol uti

sus 0 )ta The Gignard
2oLt o prashivih MR Eix dBdmL1an BENGoiasaee FoneHPR 1o o3
PCTI EPOOI 09%22%cradé efiaste psmbrtierid atixtuee Sepdratios bysdassh chrmnato@mphyhe

reacti o' m GHIRGOE 2L HEidedt Yo e corfiBlld 203 8156, 'ld dble TP, g

the resi duecmmbx@im(mp%l)aswutefwmsor gani c | ayer was vvashed with
sat . aﬂgtekq&erﬁ%&até Nﬁl‘l ﬁ §m 55ﬁj'jnql)s7\ggr(g fid tgr@d(grgH treq4-sol vent

evapo Ive

f,l t h
(CH ACCEL G2, 6H)oBOai(Ad: Fid)i 680 (M S (Grs! érb%% A Fidc M
g EDDCI 3): 8 4.BDNn, AHY 3(78 (rh, 8H1); 10O §m( 3b4); R1&7 @Hpﬁ)szm (s 31-9H)1 482,61 (s,
' (d, 3H).
Intermediate 20b: NMR (DMSOQ) 8 (ppm) 7.90 (s, 1H); 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-Bas-tnﬂuoromethyl-_-gheny!}-ethxl|-meth1l-amine

20 . To a 2 M solution of MeNHp in MeOH (10 mL) commercial 3,5-

| bis(triflucromethyl)acetophenone (2.1 g) was added. After 12 hr the

mixture was cooled at 0° C and then NaBHg (0.512g) was added. After 1
hr the mixture was quenched with HpO 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 titie compound (1.5 g) as an oil.
NMR (CDCl3) & (ppm) 7.8 (m, 3H); 3.8 (g, 1H); 2.4 (s, 3H); 1.4 (d, 3H)

Intermediate 22
4:{|1;{3,5-Bis-triﬂuoromethy!:ghenﬂ[-ethyl]-methxl-carbamox!}-:s;{4-

30 fluoro-2-methyi-phenvl)-piperazine-i-carboxylic acid benzyl ester
{mixture of enantiomers A B) (22a)
4-{11-(3,5-Bis-trifluoromethyl-phenyl)-ethyl }-methyl-carbamoyl}-3-{4-
fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid benzyl ester
{mixture of enantiomers C.D }{ 22b}




10 Intenediate 24 (4-Fluoro hen | -oxo-acetic acid nethyl ester To

magnesi um turnings (0.066 g), previously heated at 90C and covered by THE
(1 n), a crystal of iodine was added foll owed by a sol uti&_ﬁ of 15

comer ci al 4-Fl uor o- bronobenzene (0.437 g) in THE (4 nL). eﬁpﬁéﬂ%er ature
was kept W@ oBE21%il|l the consunption of the netal. The potatpbg7ef the
organonetal lic derivative was added drop-wi se on a solution of CuBr (0.356
g)'and LiB' r(0.431 g) in THE (10 nmL), previously prepared at 0C. 20 At the
end of the addition, nethyl oxalyl chlggide (0.225 nL) was added via
syringe and the reaction mxture was stirred 2h at r.t, before being
poured into an aqueous saturated solution of NHACI and extracted with

Et 20. The organi ¢ phase was washed with brine and dried. The crude product
obt ai ned aftgr evapo Iionng sol vents was purified by colum 25

chromat ogr aptfy (CHSRIEEN oS8T 5)4-BenzpieKyRarbony-2-(4-fluoky p-ploed)y as a
Isolt id. é_ ﬁmmmmnwmﬁd@(gars@% il?EDICM sgﬂa)( EIPQN)({).% ﬁﬁ;%,(s, 23H)-
nternedl a - 0. O- 0= \4- - - - qal I 0- azl N- 2- one
To a sol uti %ﬁpéh%g}ﬁ%éhgﬁepﬁ%%ﬂ iﬁﬁ"& /¢ WRsde m(gptfqre?ralar. L) in
t ol uene (40 then acatonitrile (5 mh)wasNEidedhand tieosiMding? splutiors wasdeahted he
ti ' | { d t

o ang et @gi’f‘o AR i atfred ovemniSht TheiTihe' BIRUEENEE 0" hor
2004 WD 01/ £89%en 8dnegesidug was dissplved in ARRELhEhe prganio phases
purified bywadsanashed with BB Nand( Besd-tahd adried. dFHeO ofdEhid iphaBeoapound as a

white solid; : 7.33: 1H) .. 6.95-6.9 m 2H),
6.56 (m 1H)°,6?,‘§fg'g‘g‘gte{’ WQ&%@&%’R%" ?‘?g?(sk%?" © 8OMRPUR éli at eH)25a
3- { 4- FI uor oWhigh:weye sppaiajed py flesh xhnopatogeaphyo(CH/ACQEL 812) teabbRT, of
| nt er g at ene fiué LbAound 28 {180L) 6RA b mutiiar2dH [0.56%) asiinfe 10% (440)
was added. The reaction m xXture pl a sphere” and
stirred at Por about 16 hours (till
" Intermediate 22a: NMR (CDCI3) & {ppm) 7.78 (s, 1H); 7.58 (s, 2H); 7.4-7.3
- (m, 5H); 7.18 (m, 1H); 6.86 (m, 1H); 6.77 (m, 1H); 5.45 (m, 1H); 5.16 (s,
2H); 4.6 {m, 1H); 3.94 (m, 2H); 3.44-3.10 (m, 4H); 2.68 (s, 3H); 2.4 (s, 3H);
15 1.49(d, 3H).:
tntermediate 22b: NMR (CDCIg) 3 {ppm) 7.75 (s, 1H); 7.53 (s, 2H); 7.4-7.3
(m, 5H); 7.18 (m, 1H); 6.87 (m, 1.H): 6.78 (m, 1H); 5.59 (m, 1H); 5.18 (s,
2H); 4.58 (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 tumings (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—bromg—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 tumings 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 (3.64g) 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 consuned and the reaction was conpleted by TLC
EA/ MeCH 911). The catalyst was filtered in nitrogen atnosphere and the
sol vent was renoved to | ow volunme (360nL) then Methanol (ZQAyOA'FIR)ZD and Et hyl
Acetate (9600ni) were added and a silica pad (800g) was CPEZA

el uted sWQ%S#%as concentrated to obtain the title 15 (1689)
"HNWVR (DVMBO) 6 (ppm) 7.77 (bm 1 H); 7.24 (dd, 1 H); 6.96 (dd, | H);
(td, 1 H; 4.43 (s, 1 H; 3.30 (m 1 I;); 3.14 (m 1 H; 2.92 (m 1 H); 2 82
(m 2H); 2.33 (s, 3H). 20 Internedia d 26 3 4-Fluoro- hen -a 6 d ih dro-1H
azin-2-one Internmediate 24 (0.190 g) was dissolved in dry toluene (5 n-)
under inert atnosphere; ethylenediamne (0.072 nL) was added dropw se

foll owed by Na2SO4 (0.2 g) and the reaction m xture was refluxed 2 hr. The

Z\?g:ogfatzFo\rI\\Qdth 'deré %«é odr s@@cbétﬁavgé %@&@%ﬁlﬂt@i% gigﬁémgﬁﬂm
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np9é18 120Gwaststiived (@EbEl Ry th( pire THF. Wés evapaidted ﬁndahezresyﬂhb lwe(sbsh 1I—?
t, t - hen

-acet I( c aci %kéébl{? ﬁ;?é?é{nT rga{.lﬂal‘lgye%%ﬁa&?sﬁ%d gétﬂg%rtﬁée Nit.a{é' (9%) ©

2, 4- di &hi ora;pﬂ]dnyﬂazbmsphdgwtﬁr@zﬂtyfed andIbesoiverevapprales toodive @) and

oxal yl chl ogdy 1 toyrab MROEY $81LEH
PCT/ EPOO 0972%64(}(“ gﬁgled!"rggg}[biﬁgﬁﬂeﬁwmsﬁ%ﬁr@né at edI%g refl ux forﬂlYZ hr. The

sol vent wasobtainths, g 05 d was di ssol ved in carbon

tetrachl ori HMR CDGI3): & Kppmp Fivsdugea, 1)y 6cB8-7 043(ng,) 2H); B.26 18,-A)o BiGH( 2-
met hyl pr opi Pmlle) (0.1 g) were added and the reaction m xture was 5
?

heated at r and irradiated for 2 hr. After cooling, nmethanol (50 niL)
was added and the reaction mixture was stirred for 1 hr. The sol ution was
concent r at eghtegheldidte@gr t h AcOEt and washed with a 3N HClI and brine. The
organic pha“‘é'_'“"_d_ ted to give a crude residue, which
was purifi ey : OGRS Y ANXLRFELS: 1) to obtain a

To magnesuum tummgs (0 066 g) pre\nously heated at 90°C and covered

by THF (1 mL), a crystal of iodine was added followed by a solution of

15 commercial 4-Fluoro-bromobenzene (0.437 @) in THF (4 mlL). The
temperature was kept at 60°C till the consumption of the metal. The
solution of the organometallic derivative was added drop-wise on a
solution of CuBr (0.356 g)and 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 §6:5) affording the title compound (0.2g)as a
solid. B
1H-NMR (CDCIg): & (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 nlL) in
toluene (40 mL), at r.t., under No, anh. NapSO4 (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




10 m xture of the title conpound and 2, 4-di chl orophenyl -acetic acid nethyl
ester (1.3g). This mxture was dissolved in carbon tetrachloride (20 niL)
then N- bronosuccinimde (0.89 g) and 2, 2' -azobi s(2-net hyl(p} QP$ F{m trile)
(0.05 g) were added and the reaction m xture was heated at reflux and

i rradi atwibd@®ster 3 '/2 hr. The solution was concentr at escrfpdood W th
AcCOEt and washed wth a saturated solution of Na2CO3 and brine. The
organi ¢ phase was dried and concentrated to give a crude residue which.
was purified by flash colum chromat oggaphy (CH AcCEt'9:1) to yield the
title conpound (1.14 g, pale yellowoil). 20 NWR (CDC13): S (ppm 7.72 (d,
1H, 7.40 (d, 1H), 7.30 (dd, 1 H), 5.84 (s, 1 H), 3.81 (s, 3H
Internmediate 28 Bronb 3 4-dichloro- hen -acetic acid nmethyl ester 25 DWF

commer ¢l af - PRSATSRH GROGHR, e B B oBeBisf Yol el Shibriatpgreahy  ne

reaction mi XAaOétMOMmme titie copfipoundfasra White solid (A20g). cool i ng, met hanol

Solvent vas MRICOCE)d) @Wﬁgé%?ﬁui“wrr%ﬁuﬁ@@ 28 %96 8. i3 sn®a0
chr omat ogr aff H&ZE)'QI-@ R8dM. A)19.31dsoBithi n the methyl ester that was

di ssol vgd i rlnmﬁ-kgmateetzsachl or| de (60 m.). N-Bronosuccinimde (2.06 g) and
2,2'-azobis 0. 2. ) were added and the reaction

m xt ure was Shes : ¥ . 2hr. The sol ution was
concentrat ed@ ausqlmtem vatt25° mjlanmnaedlrate 25d1%gh&dMﬂthénd (2400may ed 35

2004 W0 01/ %%pgﬁc%%ﬁ%e}% A5 RASE, SaRhe: TR ffd %2 crude

resi due vvh| e f"e@t‘l‘j‘?SPH‘¢f&saﬂdcﬁmﬁhﬂb§5%ﬁ)W oyt ABCEure: (Gl to
obt a;”l% h(e tmtiuethee eorfbn( WadBonsamednant khe W%t%b@ﬁoﬁ\&%@b (204(3 C&
I oco- phenyl )- @9 iﬂ& @ﬁ&s%%@iﬁg%gléq n| [%mogpﬁe@ar(dl 14 g) in

Et OH (20 m_)h%edlvem wehoamdeed to low volume (360mL) then Methanol (2040mL)
- and Ethyl Acetate (9600ml) were added and a silica pad (800g) was
performed; the eluted solution was concentrated to obtain the fitle
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 Intermediate 26
3-4{4-Fluoro-phenyl)-5.6 dihydro-1H-pyrazin-2-one
Intermediate 24 (0.190 g) was dissolved in dry toluene (5 mL) under inert
atmosphére; ethylenediamine (0.072 mL) was added dropwise followed by
NasS0O4 (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 titte compound (0.155 g as a white solid).
mp 118-120°C
'H-NMR (CDCl3) 5 (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-ghenzl}-acetic acid methyl ester

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




(0.34 g) and ethylenediamne (0.54 m-) were added and the reaction 10

m xture was stirred at r.t for 15 hr. The sol vent was evaporated and the
resi due was purified by flash chromatography to yield tHel APR 108 conpound
(0. 359) asawhltefoam NVR (DVMSO): 8 (ppm) 7.87 (broad, 7.55 (d, 1
Hy, 7.41,WOW3HY. 49, 2H), 4.63 (s, 1 H), 3.32, 3.14 (mh ﬁfm%’”"ézoz 2. 90,
2.84 (m+m 311). 15 Internediate 30

343, 4- Di chl or o- phenyl ) - pi per azl ne-2-0 g To a solution of internediate 28
(2.Qg) in EtOH (100m ) sodium et hoxi de™ (0.60g) and et hyl enedi am ne
(0.95m ) were added and the reaction 20 m xture was stirred at r.t. for 15
hr. The sol vent was evaporated and the residue was diluted with ethyl
acetate and washed with brine. The organic phase was dried and

concent r at ethe gegction niitute Was heateduat réfAnOfa) 1¥she Thdisobvdrmawgs NVR

551 1), 4 Byiparsled Vah, the Soruds olbpuhdyad dsobd g ‘darod O (9

3- Ox0- 2- phe#@tl’athmﬁeaz(ﬂﬂ emi).c A-bromosuchingmidge (18 g) sand 1% 2-azohis(@on of

tri phosgene pdin odﬁl@ﬁ%er@yédéﬁd‘%nﬁoﬁéregﬁgﬁ uxm?%@ﬁéed at 0C
SEAETCR e e aleat i

m xt ure waswasnadded avidthearedctitve mixtatkiolas stivedofor H fireThé sofutientwas

Foam .01 PatoAaraje g, iyt Ao Sek Srbefekhod us Rl i ady bide &p%s j

7.45-7. 35 (thesefganis. Phasebwas driegyd: agd emnmmratedﬁp givesaogude résidue, 4. 3-4. 2

1 3
b b o 1 Tl gv?ﬁ%“;%ﬂm@og Y CHADE 37) o g
bi st 1181 uoMRBIH ! 4o mrhendracHicAH et di at e 25
(63 ng) in ester(M3gM (6.1 nL), at r.t. under N2, PdIC 10%(7 ng, 10% wt)

ves added. FHR ik Wall dibiifed in carbon tetrachloride (20 mL) then N-
bromosuccinimide {0.89 g) and 2,2'-azobis(2-methylpropionitrile) (0.05 g}
were added and the reaction mixture was heated at reflux and irradiated

15 for 3 2 hr. The solution was concentrated, dituted 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 (CHIAcOEt '9:1) to yield the title oompound (1.14
g, pale yeliow oil). '

20 NMR (CDCI3): & (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 (0.1m}) 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% hr. After cooling, methanol
(50 mL) was added and the reaction mixture was stired for 1 hr. The
solvent was evaporated and the crude compound was purified 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 g)
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 Na>C0O3 and brine. The organic phase was next dried with



was placed under an H2 atnosphere 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-nethyl - phenyl) - pi perazi n-2-one (64 ng) 0WaAPRIg)led under

hi gh vacuum and di ssolved in anh. DCM (4.0 nL), at OC, under N2, and TEA

(85 L) waO@dkdzid. Then, a solution of triphosgene (37 ngpcr/EP@e22 DCM ( 2
-) was added drop-w se. The reaction was stirred at 0C 15 for 2 hr. To

this solution DI PEA (107 p.L) and N-nethyl-bis(trifluoronethyl)-

benzyl ar ni ne hydrochl oride (108 ng) wes4# added. The solution was stirred

at r.t. for 18 hr. The reaction m xture was diluted with DCM washed w th

IN HCO (1x) and dried. The -solids were filtered and the sol vent

evapor at ed. The crude product was purified by flash chromat ography 20

(AcCEt) to he title co nd .as a ite SO|Id(93 ng). NVR (CDCl 3): 8

(ppm) 7.79 &32‘394544)3" dzcoggentsa ea&? Q'Ve?ocf\é\lg@ repidug which was purifighby 1 H)

6.07 (m1 H)‘Iasﬁcﬁ&)rhatogﬂa[iﬂ)j (CH/BBOEL4¥ 1) idobthirtthe @Ieﬂ&onﬁ@uﬂ@)& 0g)85- 2.39

(s, 6H). 25 e di ate 33 244-Fl uorohen 1-3-oxo- razine-1-carbox is

acid 3 4-bhi gs "Ji;PEuororreth | -ben 1 -neth |-am de Interrredl ate 26 (0.135 Q)

was di ssol veIMRACRDE) § (opmh)-7.7816s) ik 7.4%patt 6128 (sptH},&180.(s,@H) t hen

NaBH4 (4.102g) was carefully added. 30 After 2 hr the reduction was

conpl ete, the solvent was renmoved under reduced pressure and DCM was added.

The organi clMeEmedigte 2shed with H20 and brine before being dried on

Na2SO4. Thesqzmialaﬂ(-,{lo.pﬁbu he2Pbmer azi n- 2-one (0. 140 g) was dried
d hi gh t. 0C.and TEA

(0. 433 ni-) T Sluughat et 3 Yaifg?fﬂiﬂz‘éﬁ o ERUT D rhFstirietmidy

tri phosgene(Q.0408) anhdi ethgepediamirie 10540 mlg @eie AdBedOfrd tRETeBBERN 09722 DCM
3 m_ t t

i n Al Ood Gt fls %"eﬂrﬁﬁféﬁ&% S THE RN wab oy Ehilel’ 4 tne'e

bi stri 1 uor ERREAYE WASERUT flashglroseatraranivy toayield ?Bﬂﬁr_mm The

reaction m y0.86§) g@gvﬁ-merfbgﬁh at r.t overnight before being diluted with DCM

vas dri o 2N (EVES Gl Bl £ 7 dbrath ot B 85 (e i T ofe o BBREY <Ol Vet

2H), 4.63 (s, 1H), 3.32, 3.14 (m+m, 2H), 3.02-2.90, 2.84 (m+m, 3H).

15 o
Intermediate 30
3-(3.4-Dichloro-phenyl)-piperazine-2-one.
To a solution of intermediate 28 '(2;.09) in EtOH (100m!) sodium ethoxide
(0.60g) and ethyie'nédiamine (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 {o give the title compound (2.0 g) as a
white foam). ‘
NMR (CDCIgz): 5 {(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-phenyi-piperazine-i-carbonyt chloride

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 stirred at room

temperature ovemight. The mixture was concentrated and the product

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

compound (0.253 g} as a foam.




was purified by flash columm chromatography (AcCEt) affording the title
conpound as a foam (0.2 g). NWVR (DVMSO): 8 (ppm 8.14 (bs, 1 H, 7.97 (s, 1
H, 7.78 (s, 2H), 7.37 (m 10 2H), 7.09 (m 2H), 5.13 (5[1711\%)200 4.49 (dd,
oH), 3.5-3.25 (m 4H), 2.80 (s, 3H). Internediate 34 15 4

3- Ox0- 2- WRIWAS2IH per azi ne- | - carboxyl i ¢ acid (3, 5-bi s-tri PEUEPYARTRy| -
benzyf)-nmeth3d-am de To a stirred solution of internmediate 31 (0.239 g) in
DMF (5 m-) DIPEA (0.41 nmL) and 3, 5-bistrifuoronet hyt =net hyl - am ne
hydrochl ori de (0.366 g) were added. ASter '3 hr the mixture was guenched
with brine and the 20 aqueous | ayer was extracted with AcOEt. The organic
| ayer was dried and concentrated at reduced pressure. The product was
purified by flash chromat ography (AcOEt) to give the title conpound (0.429

NVR (43 2 7.35(m
31, s on(ohMR (FBAREGory 1758, ol it Pabg WAL R iy [ 575o
25 3. 30(m 5.199 (82158E(‘5s3'4@ﬁ-6m 1), & e} fmed B 2 2 4-Dichloro-hen -3-0x0 i
erazine-1-carba lic acid 3 5-bis trifluoronethyl-benzyi)-nmethyl-am de 30
To a solution of interpediate 29 (0.33g) in DCM (30 m-) TEA (0.65 nlL) and,

dropwi se, alniermediate 32 riphosgene (0.23g) in DOM (10 ni) were added. The

reacti o m 2i{AMRudAE2The henvl)-3-oxbqipéra¥inéi-¢drboxytic ranidt {32%-ed and
purified by onat (2, 4-

di chl or o- phééiii“p' ’Mﬁ% chlori deﬁé& Whl te foam.
35 The |att@oasalstmsamteaued:atm((ssonginanheMe@hb 1(@ atftand (3,5

W) 01/25219, 7N§EBd?@0§b% R?%EP%‘%)%%%E@ ed. The readfion mixture

bi strifiuoronethyFben am ne |ﬁ(§J 529%2@& ﬁﬁ'l e added.
The reacti oWale@QﬁdeU an HZ@'(H“%‘%P“PEQ 2 QW%? s@" lhed@ith a1 N
sol utigm. Ofathfyst waﬁ ﬂnéréw(ﬂt’éhﬁgcya@@m andpthassolvest mbvdpmretbchﬂ'd\e

chr omat ogr aEMbie( Priém BTV Ot ey ans th4, HF M A, 7,
conpound (Ouﬁdiergpugawaumn aadfd]ssnived in anh DCM (4.0 mL), at 0°C, under
No, and TEA (85 pl) was added. Then, a solution of triphosgene (37 mg)
in anh. DCM (2 mL) was added drop-wise. The reaction was stirred at 0°C
15 for 2 hr. To this solution DIPEA (107 puL) and N-methyl-bis{trifluoromethyl)-
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 HC! (1x) and dried. The solids were filtered and the solvent”
evaporated. The crude product was purified by flash chromatography
20  {AcOEY) to give the titlte compound as a white solid (33 mg).
NMR (CDCl3): 6 (ppm) 7.79 {s, 1H), 7.58 (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 jowered 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 HoO and brine before being dried on NapSO4. The crude 3-(4-
Fluoro-phenyl)-piperazin-2-one (0.140 g) was dried under high vacuum
and dissolved in anhydrous DCM (5 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




NVR (DMSO 8 (ppm) 8.30 (bs, 1 H, 7.96 (bs, 1 H, 7.73 (bs, 1 H, 7.54 (d,
1 H, 7.35 7.33 (d+dd, 2H), 5.44 (s, 1 H), 4.61 (d, 1 H, 4.39 (d, 1 H),
3.39, 3.25 (mtm 4H), 2.76 (s, 3H). 10 Internediate 36 2 3 4-Di chtoro-hen
-3-0x0 1 razine-l-carbo lic acid (3, 5-bis- trifla oromnet iy APR 2004

-benzyi ) webtinskream i de_ To a solution internedi ate 30 (@cfEkpsioorsd DCM (40
m.) TEA (1.4 nlL) and, 15 dropwi se, a solution of triphosgene (0.25 g) in
DCM (10 nmL) was added. The reaction mxture was stirred at r.t. for 1 Y2
hr, then DI PEA (0.6 nL) and (3, 5-bistggfl uoronet hyl benzyl)-nethyl -am ne
hydrochl oride (0.54 g) were added. The reaction m xture' was stirred at
reflux for 3hr, then washed with a IN solution of HCI and brine. The
organi ¢ phase was next 20 dried and concentrated to give the crude product

812) o g eDENEE L) e sied R0 s Ugden IR TsRR T RIENG [SVPRSTaL ‘F(%SE% 8. 4
Egz, itl)i) 7.W8s (waintbifed 3t 05C(for 32hb,, thén SBIREA (034'|}nL)7fo%(vdd 7. 33
(o, 160 S e Serobidimydndybiting Nrodnibot: (027 20981, @gﬁE%mTﬁgn Lot
u or o- 2- net treaction mistdreosad otiryed at at iodenigit befbmbénngtdiumwnlnmhdreorrer 1)
37a) 4x(3. 34 f
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sol uti on of wgm@anduthermai@op@dpmtﬁwp mﬂwqm@myf salvent

der N2, | t o 7
XgRerl s 4g R&maaiag?ﬁftfgy fetshyéozafhﬁombrr(a@e&aahgr olozgeﬁyi@ﬁsrdﬂ %fﬂﬂgn' On

acetonitril (?h&t added to the soI ution and the reaction
m xture was NMRt(@MSé)t) Spm) 8Ndubsa1HALZE7 (endENSRT7 I (8, BHYET.3T ¢ngvapor at e’

it ur d0uas 20 ZASHERZRES 1575, MR AIUE M) Lorddn GOy e I The

residue pardH}tioned between AcOEt11 N HCl. The phases were separated and
t he

intermediate 34
15 3-Oxo-2-phenvyi-piperazine-1-carboxylic _acid_(3.5-bis-trifluoromethyi-
benzyl)-methyi-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 briné 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).

Intermediate 35
2-{2 4-Dichloro-phenyl)-3-oxo-piperazine-1-carboxvlic acld _(3.5-bis-
trifluoromethyl-benzyl)-methyl-amide
30 To a solution of intermediate 29 (0.33g) in DCM (30 mL) TEA (0.65 mL)
and, dropwise, a solution of triphosgene (0.23g) in DCM (10 mL) were
added. The reaction mixture was stimed at rt. for 1 % hr then
concentrated and pusified by flash chromatography to yield 2-(24-
dichloro-phenyl)-3-oxo-piperazine-1-carbonyl chloride (0.3g, white foam).
35 The latter was dissolved in DCM (30 mL), then DIPEA (0.3 mL) and (3,5-




organic |l ayer was washed with sat. aqg. Nad (2x). It was then dried and
the sol vent evaporated. The crude oil was purified by flash chromatography
(CH AcCEt 8:2). The m xed fractions were re 10 chrorratogra70 eRdZDEKfI ng the
sanme conditions. Intermediates 37a (242 ng) and 37b (15ﬂ e_obt ai ned
as white WOMB2P nternedi ate 37a: NVR (DMSO) 8 (ppm): 7.9’6}?’2“’0 2 7.67
(s, 2H); 7.37- 7.24 (m 6H); 6.95 (dd, 1 H; 6.8l (m 1 H; 575 (q, 1 H;
4.60-4.41 (dd, 2H); 4.52 (m | H; 3.83-3.00 (m 6H); 2.88 (s, 3H); 2.33
(s, 3H); 1.48 (d, 3H). 15 Intermediate??, 37b: NVR (DVBO) 8 (ppm): 7.90 (s,
H; 7.67 (s, 2H); 7.4- 7.27 (m 6H); 6.95 (dd, 1 H; 6.80 (m 1 H; 5,74
(g, 1 H; 4.60-4.40 (d d, 2H; 4.50(m 1 H,; 3.79 (m 3H; 3.00 (m 3H);
2.87 (s, 3H; 2.29 (s, 3H); 1.46 (d. 3H). 20 Internediate 38 44[1 S 3

5- Bi -tr'fI q..],é{h f 0-2-nmeth -
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Th | 250 30 t tril 5 nL
Nt and ¢ EaadunToSls PRTPAe foadl, 220, ) 0 S0 AR O osTed g
AcCEt was adihdR. (Dmbﬁgﬁwmkafﬁ%é tHy 7.884bsdl il 77 3Hbs, 1HN (B44ds0 ni -)

and bri ne, )& n e C ¥y €4 BOXHUM B)08.39,

di astereomaﬁg|| ?v{}??cﬁw §4T4C{59*H‘|?a£éﬁh€{d ngmat og)r(gphy)(CH/AcCEt 8:2)
to obtain tBRe2d (M@, e%\ﬁp%aé 0 7 APR 2004 WO 01/ 25219 49 PCT/ EPOQ/ 09722
(di ast egeonmer 1 - 0.08 Q) and the title conmpound 38b (di astereonmer 2 0.08
g). |nterrm|ate 8q (CDC13) 8 (ppmM 774(s 1H) 752(s 2H) ;
7.40- 7.24 (m 1H,; 6.87 &m 1 H: n& 5.86 (q,
1H); 5.57 ;(3,4-D|chloro-ghenﬂ1-3-oxo-g_peraz ne-1-carg)_xylic_a_c_:_{__.m

trifluoromethyl-benzyl}-methyi-amide.
To a solution intermediate 30 (0.413g) in DCM (40 mL) TEA (1.4 mL.) and,

15 dropwise, a solution of triphosgene (0.25 g) in DCM (10 mL) was added.
The reaction mixture was stirred at r.t. for 1 % hr, then DIPEA (0.6 mi)
and (3,5-bistrifluoromethyibenzyl}-methyl-amine hydrochloride (0.54 g)
were added. The reaction mixture was stired 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 AcCOE/MeOH 8:2) to give the
title compound (0.13 g, white foam).
NMR'(DMSO)' 5 (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), 4.48 (dd, 2H), 3.5- 3.25

25 (m+m, 4H), 2.82 (s, 3H).

Intermediate 37

4:(3,S-Bis-triﬂuoromethgl-benm-carbamoyll-:’.:m-ﬂuoro-z-methgl-
hen iperazine-1-carboxylic acid 1-{R}-phenyl-eth ester
30 (diastereomer 1) (37a)

4-(3, 5-B|s-tr|ﬂuoromethyl-benzgl-carbamo!l)-3-(4-ﬂu0ro—2-methj¢
phenyl)-piperazine-1-carboxylic __acid _14{R)-phenyl-ethyl _ ester

{diastereomer 2) {37b)
To a solution of carbonyl diimidazole (402 mg) in DCM (8.3 mL), at r.t,
35 under Np, (R)-sec-phenylethyt aicchol (0.3 mL) was added. The solution




5(g9, I H; 4.7-4.46 (m | H); 3.98 (m 2H); 3.44-2.96 (m 4H); 2.77 (s,
3H; 2.36 (s, 3H); 1.54 (m 6H). Internediate 38b NVR (CDCl 3) & (ppm) 7.74
(s, 1H); 7.53 (s, 2H); 7.40- 7.26 (m 5H); 7.16 (m 1 H); 6.87 (m 1 H);
6.78 (m 1 H; 5.8 (g, 1 H; 557 (m 1H,; 462 (m1H; 404 (m 1 H;

3.84 (m 1 H: 3.50-3.04 (m 4H); 2.76 10 (s, 3H); 2.416 : gl—ag 1.56 (m
6H). Internediate 39 (+)(S).3-(4-Fl uoro-2-rrethy|-pheny|)-ZiA|g ¢ &in - 2-o0ne
Met hod A 15 To a suspension of internmediate 25 (35 g) in AcOet (900 ni),
L(+)- Mandelic Acid (27.3 g) was addedg The suspension was stirred at r.t.
for 1 hr then at 3-5C for 2 hr, filtered and dried under vacuumat r.t to
obtain crude L(+)-nmandel ate 3-(4-fl uoro-2-tnethyl-phenyl)-pi perazi n-2-one
(37 g), which was suspended in AcOet (370 m-) and heated to reflux till
-conpl ete 20 sol ubilisation then cooled to roomtenperature and stirred for

further 2 watptimediatydy tog 1 edn@mpliett (F90\maztin @ty aeetonilgii (&8 ed under
vacuum gbtrﬁLPWﬁg Otﬁibl a;ddéﬂﬁah%?tsgiﬁlobahwﬂ_rﬂh\@ﬁa&%iﬂmmduz'@hﬁsﬁ gated6 ded
razin-2-one .30 as,_whi sol id. s _mat er s suspende
P et e S aoratel BadarRr Il IS sWoaleltne SOV R Wil o\ T
NﬁCI. 25 Thondegeen waplther aﬁsstemm thaiﬂasg\ and theveeastiohOfidide. wake gqueous
ase was -ext,r act S c . ne
grgani phggfeﬂ%%(jﬁe(rﬁ ﬂf 3&8 ﬁéﬂl’e \6\1\%1@95 %@%Mﬁd%ﬁ%@ﬁpéat ed
under vacuwrariinneichbelyveeneAcOEL N dibh dhedphiassowery saparaked anddben Met hod B
Acetate (SHARE apaAER wiiotis withsal AP NET! @4F vits! béniriedakt N
3,5-dichlo eseﬁ‘%‘fﬁ'}(tal‘?i’@l??@e‘j( 118}.‘%g)°ﬁ'\)\%?e ollqwas mieified) BY offafRs stirred
[?F)BOm;jnl ahrarheidgraphy s CHMLOEL 8@ tFher yaiked s frdctions were r\e-4 ' T
+ e -3-(4- of Q=:2- - - L0 R : . e
obt a1 10 s aepenetobiPaiel S5t g SimeRourdichis MiBfhadilbs org PR )0 ; 17

hour s t hen andi 3iketi 52omgj werehobtainedcas white foam@PR 2004 50 0C, washed with

cooled Et hyhefnehahe 373X RRRTDMSTIs ;@dm , 1ReWMakHopmtenper at ure
o A TP BL AL A e o B
(2760nL) t liehe MaOHHY; BEB300M(rmeH); 2.88 (s, 3H); 2.33 (s, 3H); 1.48 (d, 3H).
15 Intermediate :37b: NMR {DMSO) & (ppm): 7.90 (s, 1H); 7.67 (s, 2H); 7.4-
7.27 (m, 6H); 6.95 (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 7

4-{[14{S)-{3,5-Bis-trifluoromethyl-phenyl)-ethyi]-methvi-carbamoyi}-3-
S){4-fluoro-2-methyi-phenyl)-piperazine-1-carboxylic _acid___1«(R)-

phenyi-ethyl ester {diastereomer 1) (38a)
4-{[14R)-{3.5-Bis-trifluoromethyi-phenyl)-ethyl}-methyl-carbamoyf}-3-

25 R){4-fluoro-2-methyl-phenyi)-piperazine-1-carboxylic _ acid 1«(R)-
-phenyl-ethyl ester {diastereomer 2} (38b)
To a solution of 1,1'Carbonyldiimidazote {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/AcCOEt 8:2) to obtain the title compound 38a




5 (17.35g of NaCOH in 530nL of Brine) was added. The organi c phase was then
washed with Brine (380nm) and the agueous phase was count ef ﬁ@oﬁ] cted four
times with DCM (4x1500m.). The conbi ned organic phase was drl

concentrated to obtain the title conmpound (60.35g)." "H NWR b (ppm
7.77 (bmWQOMES21%7 24 (dd, 1 H); 6.96 (dd 1 H; 6.92 10PFT&E 2 4.43
(s, 1 H; 3.30(m 1 H,; 314 (m 1 H,; 2.92 (m 1 H; 2.82(m 2H); 2.33

(s, 3H). HPLC. Chiralcel Qi (4. 6X250m129from Dai cel ; Mobil e Phase: n-
Hexane/ Et hanol 80: 20 v/v; Fl ow | Det ect or WV a(c) 265nm (or 210 nm
for higher signals); D ssol ution phase n- Hexane/ Et hanol 80120 vlv; 15
Sanpl e Concentration 1 ng/m; Injection:5 uL; Retention tines: 2: 8. 4 mn.
[a] o(sol vent CHCI 3, Source: Na; Cell volume [m]: 1; Cell pathlength

[dnj:1; Cel l(d. seERssmbrn e 0.68: @0and\ive tige tidmpaurid 368 diaGtereonearpt e [ %
ply] 1. 17) @&b . 20 Intermedi ate 40
2-(S)-(4-Fl 0 9}2 nmet hyl -phenyl ) - 3- 0x0- pi perazine-|1 -carboxylic acid

r2 1i (S ;?I ?2 . IEI mterrhéd_llfatelaswrﬂMW(Gl?mg)w Qppm)"lgdm (lse'tl H))‘I 1.5 (éeZH)AMP_- .
5 2- e r

l'S) - (3 5-bi ﬁ‘f '%1 i ?ﬁh ?Hhe?‘lg eﬁgﬂﬂ?p 8%2 m de?iy 53575 To a

sol uti of of (qnﬂé)‘rﬁwﬁa(mmt‘l ' (16. 4

nm) was add AL OJIBE S cooI ed dovvn to 0C and a sol utlon
i esaene O aiﬁ?a%&émwzi&dﬁﬁg P,

[) t. tDl ]f’FA 7285 @n%H)WMGKIh?I‘lHE).dﬁtGG (n’g LOIHY 6B i, $H} B.86 (qn1id), QEZ(E, 5I 30
is-trifluoro n itrile
(300 ) afk NEHW%QQQ ﬁB’ ‘ibg’ﬁ ﬁ:ﬁ Q%{@ﬁ]fﬁ I@?d@%’ﬁﬁgﬁéﬁrﬁeactlon
m xt ur ¢0was (9e3iea.41p(s, 8HR5ICEE ¢in, 6Kt h TC) without a water condenser to
evaporate the DCM Wen the internal tenperature had reached 70C, the

flask was equi pped with a water condenser, and the reaction m xture 35 was
heated at 7gﬂﬁm9MEa§ﬂltlonal 2 hr (4 hr total). It was then brought 0 7
APR 2004 WO} R dipekatin -r2-bneand the sol vent was
evapor at ed. R between DCM / 2% HCI and t he
phases wer e BepeFdted. The aqueous
15 To a suspension of intermediate 25 (35 g) in AcOEt (900 mi), L(+)-

Mandelic Acid (27.3 g) was added. The suspension was stirred at r.t. for 1

hr then at 3-5°C for 2 hr, filtered and dried under vacuum at r.t to obtain

crude L(+)}-mandelate 3-(4-fluoro-2-methyl-phenyl)-piperazin-2-one (37 g), |
which was suspended in AcOEt (370 mL) and heated to refiux 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-Fiuoro-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 (30 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 NaS04 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-methyi-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




| ayer was extracted with DCM (1x) and the conbi ned organic extracts were
dried. The solids were filtered and the sol vent evaporated to give a 5
crude m xture of title conpounds which were purified by flash
chromat ography (AcOEt1CH 8:2) to obtain the title conpounds 40a (8.8 Q)
and 40 b (9.0 g) as white foans. NWVR ('H, DVBO-d6): S 8.16 (s, IH, 7.98
(s, 2H, 7.19 (dd, 1H), 6.97 (dd, 1 H), 6.87 (td, 1 H), 534 (s, 1 H,
5.14 (q, | H), 3.45-3.2 (m 4H), 2.53 (s, 10 3H), 2.27 (0s7 APH004 1.56 (d,
3H). Internediate 40b: NWR (' H, DVSO : 88.16 (s, 1 H, 7.95 (s, 2H),
7.19 (dd, 1 H, 6.98 (dd, 1 H, 6.90 (td, | H, 529 (q, | H, 528 (s, 1
Hy, 3.45-3.15 (m 4H), 2.66 (s, 3H), 2.27 (s, 3H, 1.52 (d, 3H. 15
Internediate-41 4 1 3-Dioxo-1 3-di h dro-isoindol 2- -eth i -2 4-fluoro
2-meth - phenyll ; pi perazlne-1-carboxvtic acid (3,5-bis
trifl Eo(r]I omre D) wa(sllm withmebbied- &thyle Atotate s@xR00mI) Gierexdrisd @ndef gdog 9)
I n anhydr ou , er.at ur added TEA
(40 ~LI) anga%-%rmtt%ﬂi{at% f‘loélzé)rﬁaoﬁféé ?§$ bﬁ@ﬁ?‘-{iﬁ@a@%‘ﬁ g’ﬁ“’m’ xture
was sti rr ed Fluor@g@eamethyl-phanylkpiperazin -t renefiafl.22g)daswna twhitedpetiomdstper at ur e.
It was pour gghid .,,glag, gd]? f he. or ganic
| ayer S W%?;%gl%\%ﬂ hﬁa g s't., dg@ﬂﬁ ) ég{)?ég@?? g‘?ﬁrﬁ%e@%@%e@%
evapor at ed. (Whed@ Ph Qﬁaaéésr?’\ka%f Brng)yvas iaddedy The Lrganis Phage Wasphy
Eg;/:s g)cogt ( 1tHen msaedemtmerinet? (3BOnSLYN@A e ( u%'égﬁ) %I@éseavézé@ b@yYMtgﬁSI : (Nl\/R1

p . A . . m
H), 6,91 (dE?Q'i&%f?Mf%%%%P 98&6 Z“"iggé% & H?‘,“%H?é?’zb'(%mdzﬂb?s%. 80 (m
1 H), 3.64 was dried)andorgeftrated te)obt@ingBe tile cBMpouRd{60@5g)) H, 2.80 (m 1
H, 30 2.6 16 . 1 2.27 (s,
1. 73 Fumiesors Bpar b, it s iy
i nt er MY at BdydHE=43 (9 1HE1330 don bt Bylid- (neh))2.82 dibidi)1 2820(Bne 0 7 APR
2004 WO Ol/%?tﬁ-mf [I3ER00109722 52 1) To a suspension of magnesi um turnings

(283ng) 'n C:TH h(il%lc%#) OJ (4.6X250mm) from Daicel; Mobile Phase:n-
" Hexane/Ethanol 80:20 viv;Flow:1 mL/min; Detector:UV @ 265nm (or 210
nm for higher signals); Bissolution phase:n-Hexane/Ethano! 80/20 v/v,
15  Sample Congentration 1 mg/mi; Injection:5 ul;Retention times: 2:8.4 min.
[oJo(solvent CHCI3, Source: Na; Cell volume [mi]: 1; Cell pathlength
[dm]:1; Cell temperature [°C}:20; Wavelength [nm}: 589; Conc. sample {%
pi] :1.17)=+17.8, ) o

20 intermediate 40
2-(S)~{4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-1-carboxylic  acid
14{R}+{3,5-bis-trifluoromethyl-phenyt}-ethyl]-methyl-amide ( 40a)
24{S)}-{4-Fluoro-2-methyl-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 @) in anh. DCM (60 mL) was added drop-wise over 40
min. The reaction mixture was stired 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-phenyi)-ethyil-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 intema! 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




at r.t., under N2, was added a small crystal of 12, followed by 10% of a
sol ution of 1-brono-4-fluoro-2-nethyl-benzene (2.0g) in anhydrous . THE (8
m.). The suspension was heated gently (heat gun) until thﬁ*yt}ﬂ? 5 col our
di sappeared. The remai ning brom de was added drop-w se, i ing the
reacti on WORZR2Y warm (50-60C) with an oil bath. After tRET/ERNMNTIDN was
conplete (15 mn) the suspension was stirred at 70C until the nmagnesi um
turnings had al nost conpletely reacted §2 hr). The new brown solution was
used in the next step. 10 2) A sol uti oflof LiBr (2.26 g) in anh. THE (26
m.) was added drop-wi se a suspension of CuBr (1.82 g) in anh. THE (26 ni).
The reaction mxture was stirred at r.t. for 1 hr. The reaction m xture
was then brought at -78C and the Giignard sol ution prepared above was

dded d kf ' I Xt
tas stirred 2K @Jé[;’fggltgiy?“ﬁm *gﬁ;:ﬁ%a%m:&%? gbséf% %&ﬁﬁaﬁﬁﬁé‘%?. due was
taken up in beheeen Y an P SRR $oRpied.at 86.aqUaOds ( 2x) ,

dL' ed ?nd eARS ¥as dextfdtad Q\ﬁMdBGM|(1x hﬁhh\é’aé?rﬂﬁfnba' a’ﬁ)(: Bkﬁ‘é& T |
om0 2L GRS e o e bR ke 3 15"
oH. 26 | Rc{rﬁdé mmikiare ) b7 18tle 16dhpoundsr whithat wed8 pdrfiéd ubpr dlash

420, bag) SRmARAMAVIACORCHIZLE otBf B8 4R Ariitidsbala 89 1™ *©

under N2, weanda4idd9Aang. as\la’hwqus g). The reaction nixture was heated at

refl ux for q»q 5}(1w ];d“ézrbl gqgltgdm?v;ngg s, ijgf@gd& ﬂ.]i)e e( ‘H’ue sol i ds

were rinsed w rate t'he ‘Cru o'l was

ourified by W)awcﬁpoawoafsgp%, 1H)nB ek (0t By A5 B (74 s 2d3lund as an
orange 10i | (SHR2.a0 s, saéwvee(mm 8 (ppm 7.18 (m 14, 7.0- g (m 2H),

3.6-3.45 (2 AR {10 piistab s 9 g B Th08ks 500 28550,

1530. M (
PCT/ EPO0/ 097@d, 1H), 6.98 (dd 1H), 6.90 (td, 1H), 5.29 (q, 1H), 5.28 (s, 1H), 3.45-3.15

(m, 4H), 2.66 (s, 3H), 2.27 (s, 3H), 1.52 {d, 3H).

15  Intermediate 41
4-[24{1,3-Dioxo-1,3-dihydro-isoindol-2-yl})-ethyl]-2-(4-fluoro-2-methyi-
henyl)-piperazine-1-carboxylic_acid (3.5-bis-trifluoromethyl-ben
methyl-amide ) S )
To a solution of example 8 (0.05 g) in anhydrous DMF {1 mL.), Gnder No,
20 at room temperature, were added TEA (40 ul) 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. NaC! (2x), dried and the solvent evaporated. The crude product was
25 purified by flash chromatography (CH/AcOEt 1:1) to give the title
compound (0.25 g) as a yellow oil.
NMR (DMSO) 5 (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 {td, 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-phen ropane-1,2-dione




2- Met hyl - 342- met hyl - 4-f | uor o) - phenyl - pi aer azl ne-1-carboxyiic acid benzyl
ester To a solution of internmediate 43 (554 ng) in anh. MeOH (11 nl), under
N2, at r.t., was added Pd/C 10% (110 ng) and the reactiorhtﬂﬁﬁure was

pl aced under an H2 at nosphere for 2 hr. The catal yst was 4 mﬂitered

(filter gnd rinsed with AcOEt. The solvent was e nd the
resi due W@under vacuum 2-(4- Fl uor o- 2- net hyl - phenyl }%ﬁ&g

pi perazi ne was obtained as a yellow oil (565 ng) and was di ssolved in anh.
DCM (27 mL), at -5C, under N2,. TEA (549 pL) and 10 benzyl oxycar bonyl
chloride (426 L) were added to this sofution. The solution was stirred at
-5C for 2 hr., then it was poured in sat.ag. NaHCO3 | DCM and t he phases
wer e separated. The aqueous |ayer was extracted with DCM (I x) and the

conbi ned organic extracts were dried. The solids were filtered and the
sol vent evdpdoas estispehsion rof deagnesium dutingsu(283neg) inyantt.| Edh (8 mlojyat ogr aphy

(05 R L i s OB IR e
(2i|)11 Zg )48 snuyen(qﬁ %%j enaeuvgﬁ(iﬂgbm an mdrpgcgg Pililz)(
3.25-2.88 %")a The é@spbr%&ﬁm@?%ea%‘ﬂ e‘ﬁtl?ﬁhéaf’gﬁﬁéml thbrow0 | R

Fil d 4
( :3| ??rlff‘é’&f" lsﬁppﬁérﬁ?Z)Tﬁﬁef%"M_%mgo o L‘?V%gua geg EW i hen

- 2 meth i enaiotairdnd terdactionintixiace wamar(30-60°€) with an o bath. Aftestthe

| nt er med a%ﬂd@ién(\ﬁéé cgg?p%tﬂ qgr}mn?%géégéﬁgl?n %asoghrr?&'%‘i’?b"é%ntﬂ"as added

TEA (292 L hosgene (140 ny)
i n anh. DCihg Bagnesiumduimings hadh almestueemplgtely sepeteda(Zahrochediew hr. 30 To

Lh' S SO:C :Jt bﬁiWrY\@ﬁﬁltléﬁ% tlﬂéﬂiﬁtﬁéﬁsxﬂét nd N-met hyl - h I
stirr 8 ar 2) Asontipn LR CA8 Qe e 'zf’ T FA5 Vet oB24d SfRIEHER 8 11 1006
citric aC| dué;ﬂm')&mdafdlu&dﬁ MQ)wbnhnWHﬁaQ&mgoﬁ'aeemaamh niietuce ude oi |
pur 111 Plgk N TV K85 Tt D e bl rsles 9
and the Grignard solution prepared above was added dropwise followed
by pyruvyl chioride {1.13 g). The reaction mixture was stirred at -78°C for 2
16 hr. The THF was evaporated and the residue was taken up in AcOEt. The
organic layer was washed with sat.aq. NH4Cl (2x), dried and evaporated
to a crude oil, which was purified by flash chromatography (CH/ACOEL
95:5) to give the title compound as ayellow oif (0.58 g).
NMR (CDCl3) & (ppm) .7.68 (m, 1H), 6.98 {(m, 2H), 2.56-2.52 (2s, 6H).
20 IR (Fim){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 Ng, was added anh. Na2S0O4 (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)} & (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 Iintermediate 44



07 APR 20N PCTI EPO0O/ 09722 NMR (CDCI3) 8 (ppm 7.76 (s, 1 H), 7.50 (s, 2H),
7.34-7.30 (m 5H), 7.00 (m 1 H, 6.8 (m1 H, 6.76 (m 1 : 5 2 5.1
(dd, 2H), 4.75 (d,1 H, 4.30 (d, 1 H, 4.65(m 1 H), [?ZA%H]Z , 4.00
(m 1 H), 3.54-3.40 (m 2H), 3.1 (m 1 H), 3.06 (s, 3H), e, 3H)
1.05 (d, WEe12R19R (Film (cm 1) 3437, 1705, 1664. NS ( mCIEP6RE7RIVH|
Internmedi ate 46 342- Methyl -4-fluoro- hen i -5-neth -5 6 dih dro-1H

razi n-2-one 10 Under inert atnosphere, internediate 23 (0.2 g) was

di ssolved' in dry toluene (5 nL), therb3l, 2-di am nopropane (0.102 nL) was
added drop- wi se followed by Na2SO4 (0.2 g) and the reaction m xture was
refluxed for 2 hr, the solids were filtered off and the crude product
obtai ned after evaporatlon of the solvent was purified by flash
chrorratograpg 9un I n 'a mxtu.re W th
3- (2- Met hyl petin 2t . BIRENAZINe <1 -CArDOX)

(0 2009) 'I—M@%_ﬁ@ 8 (pprr) 8 42 (bs 1H, 7.24 (m 11-1), 7. 02 (m

1 TR (i Py beon ol ihtEimediatd 43 J535 vy ih A, Mepltmii Nmadr 7215 o
47 3 2-Meth N24atruomsraﬂded§’w& A0%- (110mg} iandthegpaction miguee avassyn
enant i 0 fs)‘(? l'%heHgﬁatﬁﬂys B remor\/%rdTﬁé%vﬁist'W\aéV‘a% fiftesdld ) and

reacti on 488} 3 1560wl AR The Soian Wes SEPPEHBIATY Meoued

reaction
under reducaséudueasané@ aindet heracuusie mggﬂubr@azméﬁngbﬂmnyl)-&methy!

compound andPPREAE was RaeY Ay & Yeorf gi 3565 389%3%&%5 Bisefed WLB% 88
(s, 1 H, 7.amh.6.8CM n{273HNL)4. at3 £SC, 1unyier 3Ng 9 291and 2H),
255 (O { ooty chogky 2k Pl BBl gpion =i 525
solutlon was stirred at -5°C for 2 hr., then it was poured in sataq.
- NaHCOg3 / DCM 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. The crude oil was
15  purified by flash chromatography (CH/ACOEt 1:1) to give the title
compound was obtained as a yellow oil {111 mg).
NMR (CDC!3) 5 (ppm) 7.45-7.36 (rn 6H), 6.86 (m, 2H), 5.17 (m, 2H), 4.48-
4.36 (m, 1H), 4.08-4.04 (2d, 1H), '4.05-3.94 (2bd, 1H), 3.25-2. 88 {m, 3H),
240 +2.28 (23 3HJ, 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-carbamovil-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 (282 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 solution were added DIPEA (181 pl) and N-methyl-
bis(trifluoromethyl)benzylamine hydrochloride (370 mg). The solution was
stired 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.




WO 01/ 25219 PCTJEPOQ 09722 55 2 2-Meth -4-fluoro hen | -3-o0xo0 i
erazine-6-rneth [ -1-carbox lic acid mxture of syn enantioners To a
solution of internmediate 47 (0.105 g) and triethylamne (0.197 nm.) in 5
dry DCM (5 nL) was added drop-wi se, at 0C, a solution of tBi7|QﬁRRszmﬂe

(0. 0569) wdlofHsy1sPCM (3 L) under inert atnosphere. The t g?@i’@ ryﬁ

mai ntai ned at OC for 3 hr, before the addition of DI PEAE # oIIovved
by 3,5-bistrifluoromethyl-nethyl-am ne hydrochloride (0.166 g). The
reaction mxture was stirred at room tggnperature overnight before being 10
diluted with DCM and washed with a INsolution of HO, H20 and brine in
sequence. The organi c phase was dried and the crude product obtained after
evaporation of the solvent was purified by flash chromat ography

(AcCEt/ MeOH 9: 1) affording the title conpound as a foam (0.085 g). 'H NWR
(DVBO) 8 (MR DG (Ppm)H.76 (s 9tH),s7.50 (8) 2HY,. 1334«530%) 5H), 180(t, 15 1

H), 638;0(Etm Jm]l)sa%?ﬁ{m ?]76'&2,1:}92 "Lgkg’ E’(&dﬂﬁa%@? gg !
R (N of ) 65, B TS 3Bd FDe8 ) 5440 oS adm, |
23, 5-Bi s-triH), 8 BRY)| 2.88¢8Y3H); qcual(d gmm d rrefjhél ?3t2r14Pa;Iad| gm
tetrak t ] copper i odi de an
et;?bﬁtsyl(s!ﬁasﬁ &N Sggg?fnﬁcos( 3%64mat hyl Iogster (2.82 9) Werg added to a
sol uti on ofM8 (W{)lﬁ%wmﬂ uor omet hyl )i odobenzene (1 g) in dry DVF (10 nl)
25 under a nitrogen atnosphere. The solution was stirred at r.t. for 16 hr,

then dil ut Ed w th water and extracted with AcOEt. The organic extract was
dried, con vacuo and purlfled by flash chromat ogr aphy

(CHI Ac CEt a(zg;pg,gae 1727 (C=0)
1 H; 6.6

(s ; : .
143. 5 Bi s- ﬁolueneqsonm)hﬁierphwh)n:wmbpaneq@mmwhscadﬂadddroiﬁ net hyl

ester VWO Oidefolidwed by NapSO4 (0.2 g) and the reaction mixture was refluxed for

2 hr; the solids were filtered off and the crude product obtained after
evaporation of the solvent was purified by flash chromatography (AcOE?)

15 affording the fitle compound in a mixture with 3-(2-Methyl-4-fluoro-phenyi)-
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 {1, 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-Methyi-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 TH-NMR (DMSO) 5 {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



56 0 7 APR 2004 PCT/EM 09722 Sodi um hydri de (60% suspension in mneral oil
- 86 ng) was added to a suspension of trinmethylsulfoxoniumiodide (515 ngy)
in dry DVMF under a nitrogen atnosphere. The suspension wag 7sf er r.t
for 15 mn., then a solution of internmediate 49 (0.58 g) in (6
m-) was WOAHAS219he 5 mixture was stirred at r.t. for 30Pmrmpo/men it was
diluted with brine and extracted with ethyl acetate. The organi c extract
was dried, concentrated in vacuo and purified by flash chromatography
(CH AcCEt 9:1) to.give the title conp&nd (90 ng) as colourless oil. 10
Internediate 51 1 3 5-Bistrifluorometh |- hen 1 -c clo ro anecarbox lic
acid A mxture of internediate 50 (90 ng) and |ithium hydroxide (55.4 ny)
in methanol (10 m-) was heated to reflux for 2 hrs. The organi c extract

was concent 0 d. na ed_hety t ed amoni um 15
chloride solé Heth ) . TG Oy et eSS e Yl |ne,

dried and c@Eglgnidx

col ourl ess Qilr{anti g{.smadl ate52 20 441 (3 5-Bis-trifluorometh - hen -c clo
ro | carbano ro-2-meth |- Ehengll- pera2|ne | -carboxylic acid

tert-butyl e arsolution ?fl‘BEP"B‘eE’}atBﬁJ @ @e1qm )i were
added t@ a mlwmwp(s Oécwa@am drsp-tise, 3R 078) a gbl@ltion bPiriphioe ?éaé m.)

| t t ND Th
o rred o (0688 i S ol (g uhied BEAGuRORERER” T8s Hpetluemgia "and «ne
m xt ure was maiataieed ab010da 3 br, bbfdme thetaelditiont ofr I PExs (03 mbyefdliowed ool  t o
.t. and | dri ed
Concent rat o, roeaenasiH ARy IRo iy Bhhd MidmctiBfod) A9 168, 2 Pnd® of hony
(CH AcOEt 6:reaction giixture mast stirrad abrassy rtemagrﬁuresovemlgbtjbeﬁse heing (90 ny) .
NVR (DNBO  Siltfivitll DEM(&rsd washed Wltﬁé {0 Solutich of HEIOH g@ﬁané-b'}lne {n18 (dd,

(m 185 962( Feapehke, nrdSi phiky was'didd and e siyde et bblaisgh (i
35 after evaporation of the solvent was purified by flash chromatography
" (AcOEt/MeOH 9:1) affording the title compound as a foam (0.085 g).
'H NMR (DMSOQ) & (ppm) 8.08 (bt, 1H), 7.95 (s, 1H), 7.63 (s, 2H), 7.13 (t,
15 1H), 6.87 (d.f‘!f'-i). 6.79 ( t, 1H), 5.21 (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-tributylstannyl-2-propenoic acid methyl ester (2.82 g) were added to
a solution of 3,5-{bis-triflusromethyl)icdobenzene (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 ACOEt. The organic extract was
dried, concentrated in vacuo and purified by flash chromatography
(CH/ACOELt 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-phenyl}-cyclopropanecarboxylic acid
35 methyl ester
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2- met hvi - phenyl ). pi perazine.. -carboxylic acidtert-butyl ester 5 Sodi um
tert-butoxide (38.5 ng) was added to a solution of internediate 52 (80 ny)
in dry THE. The solution was stirred at r.t. for 10 nin., & haRRggs hy!

i odi de (¢ odk¥29as added and stirring was continued for gReppobhgrgi xture
was partitioned between water and AcOEt. The organic |ayer was dried,
concentrated in vacuo to give the title conmpound as colourless oil (90 ng).
10 NVR (DVMSO 8 (ppm) 7.8 (bs, 1 H, 7.38 (dd, 1 H, 7.34 (bs. 2H), 6.97
(dd, 1 H), 6.93 (dt, 1 H); 4.5 (bm 158y, 3.64-2.97 (m 9H), 2.28 (s, 3H),
1.38 (bs, 9H); 1.36-1.24 (2m 4H). M5 nmz = 604 [ MH +, 626 [ M-Na] + 15
internediate 54 i Teri Buto carbon | -3 S 4-fluoro 2-nmeth - here - i razine
Di -tent-butyldicarbonate (271 ng) was added to a solution of internediate

81 (301 nm) Sﬁﬂﬂ.lrﬁgpdﬁaézﬁb%'-ﬁ nQG}{' lﬁjrﬂm@ral)ozpr%%' ﬁ’ngf'u)és(j%ﬂeg?t 4% OC'

under a nitrogen ere Ion was stir

then concenSHERERFIOM O&Mﬁmmﬁ'g’i’?“é@k‘ﬂhm%ﬁ mq)uardm mmt er and

Ac CEL T?ﬁ Ohitfstjeh AtMOSPhiBfs msga@éewls“bh \#ﬁéhé‘lﬁrecféﬂ et caﬂf*s t at6 eg) i tﬂ
vacuo. e r ur,l I (0]
vacus. The e ettt o VLS (g adr D TR s
(ppm 7552 mmumwasmmmwat (for 30HMin.3 tkeh & wés diutedSwithbring Shd. 5 (M

IAf!_?)engo?)?l(w nr- ro4?§1|§ﬂn- gé—%nelmlees%%él%ﬁﬁ gﬁ?ggg;gFﬁérﬁ% x‘f?lielj rgergat \r/]vas
added dr op- i g%cqooa%ﬂ purified by flagh beOFBai@gbﬁr&)f( AcOit St} toygiye tenzoi ¢ aci d

(2 g) in dtile compenAd (S mb)asfburisiame! (0.5 nl) previously cooled to 0C
under a nitrogen atnosphere.” The solution was stirred at r.t. for 1 hr,

then concentrated in vacuo to give 3,5-bis-(trifluoronmethyl)-benzoic aci d

net hyl 1@st elntéemetiiate 54 col ourless oil. A solution of

35b|s(trb|fh £ C ) 2

1-vi nyl - 2- py e metvisisiomm X s+—=5odi um hydri de
. mlxture of tntermedrate 50 (S0 mg) and llthtum hydroxlde (55 4 mg) in

~ methanol (10 mL) was heated to refiux for 2 hrs. The organic extract was

concentrated in vacuo and partitioned between a saturated ammonium

15  chioride solution and AcOEt. The organic layer was washed with brine,

dried and concentrated in vacuo to give the title compound (80 mg) as
colourless oil.

Intermediate 52
20 441-{3.5-Bis-trifiuoromethyl-phenyl}-cyclopropyica rbamoxl]-3-($}-(4-

fiuoro-2-methyl-phenyl)-piperazine-1-carboxylic acid fert-butyl ester
TEA (150 pl) and diphenyphosphorylazide {175 ul) were added fo 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/AcOEt 6:4) to give the title compound as a
30 colourless oit {90 mg).
NMR (DMSO) 8 (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
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- 0.41 g) indry toluene (30 mM-) previously heated to reflux. The m xture
was stirred for 12 hrs, then it was partitioned between s@tupARRBE ammoni um
chl oride solution and AcCEt. The organic |ayer was dried, concentrated in
vacuo andwgw/ases due was purified by 5 flash chromat ogr apdtyrepdeidee OEt 8: 2)
to give the title conpound (1.6 g) as a beige oil. M5 nmlz = 352 [ MtH| +.

I nternmediate 56 10 543 5-Bis_trifluoromethyl -nhenyl)-3.4-di hvdro-2H-pyrrol e
A solution of internediate 55 (1.6 Q) %THE (30 nmL) was added drop-w se
over 1.5h to a boiling solution of 6N H F (50 nmL) distilling at the sane
time the THF. At the end of the addition the distillation apparatus was
renmoved and reflux was continued for further 4 hrs. The m xture was cool ed
to OC 15 and a 30% KOH sol uti on was added until pH=12 was reached. The
conpound was letemmeediate ssth DCM (4 x 10 nL). The conbined organic extracts
were dried, G2H ; C d t S|duevvas purified by flash
chrorratograp y CH7 : WODYHAIPBUNA: (1 00 ny) as

pal e yel | ow garbapyli8-{ShidBuos02eme it d ieh; 4.0 (t,

2H), 3.03 (ttgeiddrtb t@m 2H) MS: m z = 282 [Mr Finternedrate 57 25
?-Q , 5-Bi_s- tw% pyrrol Wne Sodi um borohydride (1.5 eq)
was adde I fest id ﬁfeﬁmva@%a@@d to1@sokutipniof mteumchate §5 ni)
glr Ie\tjlt ggs{Myt ﬁ(@&ﬂ)mtg)t X1 r?e@dﬂ!ﬂdn%@@st&%d@ﬁgﬁg?%r an| ¢’ ext rac?pwas dried
and concentr & gg (ﬂﬁ ):S‘@ %%%ﬁ@"d §ng|ﬂ'lﬂeW?-‘?r PP%WE@%(%\J (hhesmigyress a pal e
yel | ow oi | . Waseparitioned beSteen vaterdard BicOBL The ltﬁgQﬁ“@tleér W&$ dried,
|r goggld:j”eel t %h@@r’ilréteﬁ% vafio {d 108 e LdMboand 88 chiourbsE b @Cp \ 5 car box
b l\ﬁshJ bMeS(S) 8 (ppm) 7.8 (bs, 1H), 7.38 (dd, 1H), 7.34 (bs, 2H), 6.97 (dd,

1H), 6.93 (dt, 1H); 4.5 (bm, 1H), 3.64-2.97 (m, 9H), 2.28 (s, 3H), 1.38 (bs,

9H); 1.36-1.24 (2m, 4H). _

MS: m/z = 604 [M+H]", 626 [M+Na]"*

15  Intermediate 54
1-(Tert-Butoxycarbonyl)-3{S){4-filuoro-2-methyi-phenyl)-piperazine
Di-tert-butyldicarbonate (271 mg)__,_w_ars added to a solution of intermediate
81 (301 mg) and TEA (315 plL) in DCM (10 mL) previously cooled to 0°C- -3
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/ACOEL 6:4) to give the title compound (80 mg) as a colouress gum.

NMR (de-DMSO): 8 (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, SH).

intermediate 55
3+(3.5-Bis-trifluoromethyi-benzoyl)-1-vinyl-pyrrolidin-2-one
Trimethyisilyldiazomethane {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 in 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 L) was added to a mixture of sodium hydride
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[2-(3,5-Bis-trifluoronethyl-phenyl)-ovrrolidine-I|-carbonvil-3;(S)-(4-
fluoro-2-nmeth -phenyl)-piperazine-9-carboxylic _ acid, tert-butyl ester

L58 _b enantionmer B) A solution of triphosgene (47 ng) in DEMIAFR J004-) was
added drqpow/89140 5 a solution of intermediate 54(103 Pgephfhotin (97 L)
in acetonitrile (3 nL) previously cooled to OC under a nitrogen

at nosphere. The solution was stirred at r.t for 2 hr, then internedi ate 56
(103 ng) was added and the solution was -heated to reflux for 5 hrs. After
cooling tor.t., the solution was di | @ed with water and extracted with
AcOEt. The organic |l ayer was 10 was dried, concentrated in vacuo and the
residue was purified by flash chronatography (CH AcCEt from8:2 to 7:3) to
give the title conpound 58a (15 ng) and the title conpound 58b (20 ny).

IBL\:;WF?L ﬁlt o66% %Es;?er{s?orﬁmiigﬁxeﬁﬁne _ilcle'uerﬁf@tshydryﬁgjgaﬁé)(sﬂms) ﬁg@i&%@ aci d

di i sopr opyl Q}ﬁéﬁgd? f%@xg?ﬁﬁrﬂ"'a%ewﬁé ﬁuﬂ'@drfpf)"zﬁ}"é-vm&ﬂﬂ vag partitioned - 78C
under g ni t rbejweent satempbed amﬂﬁrﬁum&tﬂbnd&lsmm'éml ¢OR. ThEBrh ngc and
stirred at t sol uti on was ¢ to -
78C and 52 SOPt%rI %‘% %658%@;@#? r}pﬁﬁéﬁﬁr@% %&?&PE"@QA Ey(3 g) |n
THE (105ni -) aﬁasctygmuogmn@y {CHATORt 82 :a|gtmvelme memamd)a B stirred
at this terrpgg@bgrg%é,pr 2 h. The solution was cooled again to -78C and

2- propenyl C +was added. The solution was allowed to warmto
r.t. and stll\igeﬂsér]qétfm r- 3hrs. The sol uti on was quenched. with 5N 25 HCl

until pH=2 and extracted with AcOEt. The organic |ayer was dried.
concentrate n Y géld the residue was purified by flash chromatography
(CHI AcCEt - 7 the title conmpound (2.4 g) as yellowoil. 30

| nt er m88i at -Bis-trifluoromethyl-phenyl)-3.4-dihydro-2H-pyrrole

(ot 5. souAbher BRGSO 6 il 60) P BIS o,
enant i oner- Aver 1.5h to a boiling solution of 6N HCI (50 mL) dlstllizng at the same tlme
* the THF. At the end of the addition the distillation apparatus was removed
and reflux was continued for further 4 hrs, The mixture was cooled to 0°C
15 and a 30% KOH solution was added unti pH=12 was reached. The
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/AcOEt 7:3) to give the title compound (100 mg) -3
as pale yeliow 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 rolidine
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 oil.

Intermediates 58
4-2-(3 5-Bis-triflucromethyl-phenyl)-pyrrolidine-1-carbonyl]-3{S}~(4-

fluoro-2-methyl-phenyl)-piperazine-1-carboxyiic_acid tert-butyl ester
35 {58 a Enantiomer A)
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441- (3,5-Bis-trifluoronethyl -phenyl)-but-3-enyi carbano, ..3- (S) (4- fiuoro
2- met hyl - phenyi ) - pi perazine_1, -carboxyllc acid tart-butyl eg Rmﬂ@Ob
enantiomer B) TEA (885 pL) and di phenyphosphoryl azi de (1.3 g) were added to

a 5 sol woenaiei nternedi ate 59 (500 ng) in dry tol uene gcdmpshndr
previously cooled to OC. under a nitrogen atnosphere. The sol ution was

stirred at r.t. for 3 hr, then 54 (521 ng) was added and the m xture was
heated to 100C for 1 hr. The m xture %s allowed to cool to r.t and
partitioned between water and AcOEt. e organic |ayer was dried,
concentrated in 10 vacuo and the residue was purified by flash

chromat ography (CH AcOEt from8:2 to 7:3) to give the title conpound 60a
(480 ny) and t2he3t|tlet.corrpour;g 60b (450 rrg) as white foans. Internediate

d 6. 94
(dd, 419H%m6ﬂt%rdﬂlmeﬁ1he‘§n 2 SVl ac ok 18
H: 3.43 (bt{281e B ‘3017 (m 1H) 2'45(t 2H), 2. 24(s 3H) :
1 29 (m 1Ad)solumhewfrtﬁ§h@é ne(a 7 un(m‘ﬁQ ﬁ'nL? add dbE» to 7-81 (s,

7. 6 “i)s? . 5.66
(m 1 %4 (élﬁ"%‘tt'm’ﬁG T?ﬁfb“%%%t%%“@@ %E‘éﬁj T %@)M'n Ecéfﬁmtfﬂeﬂé 3.65 (b,
1 H; A 3 62 (mbl) pae\ﬂoushacaaled(tdcn"clunﬂersmmgdeﬁ atrﬂoé;pmra Phe Sbldinoh‘) 2.5
t o m -
S 5m s trﬁ"ffist’%ﬁ%t "tz'%'g”“mﬁ ndl inte e 56 fo2 o] iy fadegd and
4-f1 uor o- 2- 9I$°u!9@ﬁ”$s ea*@ﬂéaurﬁmfos&m After cogling toditt, the sokition
enant i omer Avaodilutedtwith “@@pamai@x&aaédrwahmadgﬁgocf@? ic9a}a (a8 of
l

e 738 o Way ety RandeHediy i Yachl andotes isidys wanc ey 298NSt 11 ng
was 30 cont iohnewatagraginy (CH‘!WOEb(ﬁGﬂEB!&im P8} td piveetiebiitiaresmpoahgr and
ttle conparid adnghfasind i EohBou A Beb S Y (hNe0) 6 (ppm) 7.4 (5.
1H); 7.79 (s, 2H) 7 28 (dd, 1H); 6.98 (dd,
Intermediate 59
15 2—(3,5-Bis-trifluoromethyl-phen nt-4-enoic 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) previousty cooled to -78°C
under a nitrogen atmosphere. The solution was allowed fo 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-triflucromethyl)-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
wamm 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.

30
intermediates 60
4-[1~3 5-Bis-trifiuoromethyi-phenyl)-but-3-enylcarbamovl]-3{S){4-

ﬂuoro-z-methgl-ghengl)-gigerazine-'l-carboxxlic acid tert-butyl ester

(60a enantiomer A}




1H, 6.84 (dt, 1 H,; 563 (m 1 H; 546 (m 1 H,; 5.18 (t, 1 H); 5.14-4.9
(m O 7 APR 2004 WD 01/25219 PCTI EPO0O/ 09722 61 4H), 4.4 (bd, H; 3.98
(dd, 1 H; 3.86 (dd, | H; 3.7-3.55 (m 2H); 3.4-2.7 (m %APEZ@? (s,

3H), 1.36 (s, 9H). internediate 62 5 4 -12-(3.5-Bi s

trif Iuorgm bphenyi) - 3. f-di hydro-2H pyridine-1 carbog

4-fluoro lblzﬁ]]-g hen i erazine-l-carboxylic acid tert- butwﬂés??érz

enanti omer A Benzylidene bis(tricycl ohexyl phosphi ne)di chl ororut henium (34
ng) was added to a solution of interrrgal ate 61 (540 ng) in dry DCM (20 niL)
under 10 a nitrogen atnosphere. The s8Yution was stirred at r.t. for 4
hrs, then it was diluted with a saturated amoni um chl ori de sol uti on and
extracted with AcOEt. The organic |ayer was dried, concentrated in vacuo
and the residue was purified by flash chromatography (CH AcCEt 75:25) to

gi ve1 the t7| b:Bisuriiudrdmettiylgshenyi-BNE3 RinyicalBall g (ppm) 7.87
gSS 5 lg)’(m' o3 e z;?eri-ca?ggﬁ: d fert-butml) ester (. 2H)73

(m 10H); 2@M8 (s, 9Hj internediate 63 20 1 Terf-Buto carbon

I -3 4-fl h di bo 271

:idded t 5 %tq@n g‘#”l nter%&h@ﬁéﬁp%ﬁdw%@ é aﬁ%%cf)icg Dg'!i/l)(\iv88
m-) pr VI oPSIution.ef idermediate 5%H{8P0 ang) in d Iuems(aﬁemb) pléhdowsshy ut i on was
stirred at Qﬁofwm@%rﬁuera hhﬁ%eﬁ@&ﬁ@&ﬁﬁé&eﬁhé Sol(ib rl%asTélﬁrédeét’ que was

titioned Ac OFt hed wi th
D ne. dri edOGR: dnFe i (G L Y w%a@eeegﬁrﬁsﬁé%&@réﬂééqoﬂ%%eﬁp by 11 ash

chr omat ogr afifp°C (foHITABOEThé :rixture wasv alidved tth tdoo Qafml#’r\d AtioRed as a
o, 253 g VBKCIPIEREL Jyb BBt i hy bl hollimyad b 2
"nter mdfli at Yaguo sing tegesidsier was puthiehby iashi hhetromatiagraphy (CH/AeDBRD [ - 3
4- 1 uoro- 2 freei 18:2 toeB) ito gy &7 il |cofidivd 608 (B8b9mF ahatheShile
- compound 60b (450 mg) as white foams.
" intermediate 60a NMR (DMSO) & (ppm) 7.94 (s, 2H); 7.84 (s, 1H); 7.14 (t,
1H); 6.94 (dd, j‘lH). 6.84 (dt, 1H); 6.66 (d, 1H); 5.62 (m, 1H); 5.18 (t, 1H);
15 50—49 (m, 2H), 4.84 (m, 1H); 3.82 (dt, 1H); 3.75 (m, 1H); 3.65 (bd, 1H);
3.43 (bt, 1H); 3.52 (dd, 1H); 3.17 (m, 1H); 2.45 (t, 2H), 2.24 (s, 3H); 1.28
(m, 1H).
Intermediate 60b NMR (DMSO) & (opm) 7.84 (s, 2H): 7.81 (s, 1H) 744 -
(t, 1H); 6.97 (dd, ‘1H) 6.86 (dt, 1H); 6.53 (bd, 1H); 5.66 (m, 1H); 5.15 (t, ‘
20 1H); 5.054.9 (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, 1H); 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-enyil-
25 carbamovl}-3-(S)-{4-fluoro-2-methyl-phenyl)-piperazine-1-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 pL) was added and stiring was
30 continued for 3h.. The mixiure was partitioned between water and AcOEt.
The organic layer was dried and concentrated in vacuo to give the title
compound as colouriess oil {540 mg).
NMR (DMSO) § (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 (i, 1H); 5.14-4.9 (m,




64a di astereoi soner A 0O 7 APR 2004 62 4443
5-Bis-trifluoronethyl-phenyl)-but-3-enyl car banoyl | - 344-f1| uor o-

2- met hyl - phenyl ) - pi perazi ne-j-carboxylic acid ferl-bubd est ?r {&4‘.@%

di astereol soner B TEA (700 L) and di phenyphosphoryl azi de (8 27 ) re added
to a 5 skbwipsneof internediate 59 (400 ng) in dry tol ughierkpdnid)l
previously cooled to OC under a nitrogen atnopshere. The sol ution was
stirred at r.t. for 3hr, then 400ng of internediate 63) was added and the
m xture was heated to 100C for 1 hr. T, mxture was allowed to cool to
r.t. and partitioned between water and The organic |ayer was dried,
concentrated in vacua and the 10 resi due vvas purified by flash

chromat ography (CHI AcOEt 8:2) to give the title corn and 64a (340 ng ) and
the title co ound 64 b 250 ng ). Internediate 64a NVR (DVBO) 8 (ppn)

7.94 (s, 2H) 4 M (bsl, 1H)) 3.98.(8d, 14y;, 3.86Hud, $H943(7CU553(W|")2H2)'_D3%3(732 = H;

6.66 (d, 1 11-1); 5.0-4
1H); g 82 (5% 11° 1)3%5?5%13%(%—089% 65 (bd? 15 1 H); 3.43 (bt, 1-H; 3.52
(dd, 1 H); 3.17 (m 1 H); 2.45 (t, 2H), 2.24 (s, 3H); 1.29 (m 1 H).

| nt di at elridimabia glawso 8 7.84 2 81 1H; 7.14 (t, 1
r|)n;e[3ms§7I ?d§4 oy ) (pm) 6 (Ed T)H)' 5. agss(mH)l H: 5. 1(5
o 1 ° el : St H

H) X 3 52 = g )
3H); 1.28 (”&ciat@)'t-b ' ‘ -hen
| -but-3-en I3 aty] ot é o-2-neth -hen | - i erazine-1-carbox

lic acid ter@eW’QP“e ZQSQQMO'WﬁlﬁhQSMheMorA}utﬁedmmn (@ar {qggi de (28
rrg) was addeaﬂdeu@égblutuo@afmtem&afa’ta%ﬁi'@hg ﬁﬁfm J&?_ﬁg) 2p Y HE (10
The, sol tisred f ndesdi de (37
1) vas acedt MBS Himosphe: The sbikion was sikred absufar otrss tranctwas
ttent but oxi di;lUQQCBW@)aaabdmiﬁdlatnmmﬁmﬁeclﬁlﬁﬁdé)sdmr&t&?d%‘iﬂ?@teg {nand t
stirring wa i Ltione et ween wat er
and AcO%t %\%@%{r g'gﬁ?gor gﬁ'gr %&/a %% ?&éﬁ E'Eﬁ'f' d’f yacyacand 4hR t he
resi due was FEBAHE| Was W”ﬁ?‘&@ﬁ flashochrotmptegraphy (RHALGRE! 78:75) tbogigé ve t he
title conpodhe title comoRunties 35%) as(a ol «il,0 7 APR 2004
15 NMR (DMSQ) & (ppm) 7.87 (s, 1H); 7.74 (s, 2H); 7.29 (dd, 1H); 6.93 (dd,
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-methyi-phenvl)-piperazine
Di-tert-butyldicarbonate (271 mg) was added to a solution of intermediate
7 (301 mg) and TEA (315 ul) in DCM (10 mL) previousiy cooled to 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/AcOEL 6:4) to give the title compound (80 mg) as a colourless gum.
NMR (dg-DMSOQ): 5 (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, gH).

30
Intermediate 64

4-{[1 :(3,5-Bis-triﬂuoromethgl;ghenxi[-but-3-en!l]-carbamo¥l[-334-

ﬂuoro-2-methx!-ghenxl):gigerazine-‘t-carboxylic acid tert-butyl ester
(64a diasterecisomer A)




WO 01/ 25219 PCTI EPOO 09722 63 NVR (DMSO 8 (ppnm) 7.91 (bs, 1H); 7.68 (bs,
2H); 7.22 (dd, 11-1); 6.94 (dd, 11-1), 6.78 (dt, 1H); 5.72 (m 1H); 5.34
(dd, 1H); 5.2-5.06 (2m 2H), 4.41 (dd, 1 H); 3.69 (m | H,; 3.3-2.75 (m
9H); 2.32 (s, 31-1), 1.4 (s, 9H). 5 Internediate 66 4 Meth 1
~3,5-Bis-trifluoronethyl - phen3d) - but - 3-envil -carbanmoyfl -
3(4-fluoro-2-net hyl - phenyl ) - pi oer azi nef - carboxylic acid lﬂgrépwﬂ’vyl ester
di astereotsoner B) Sodiumtert-butoxide (28 ng) was added to a sol ution of
intermediate 64b 10 (70 ng) in dry THE (10 nL). The solution was stirred
at r.t for 30 min., then nethyl iodidgz(37 ILL) was added. Reaction was
slow, thus further anount of sodiumtert-butoxide (28 ng) and net hyl
iodide (37 L) were added (2x) and stirring was continued for 18h. The
mxture was partitioned between water and AcOEt. The organic layer was

dried, concg 45 vacuo and the re5|due was purlfled by flash
chromatogra UOROIT Svs I f:Bt&-fludtarir | ess oil

(44 mg). N ,
6. 94 1 . . 1
H);-4.(£1n6 #%@éd 2H) ; 365332(m 2H) 3.3 (m lH) 3.0 (m
LH; 2 76 R (749 2b) arg wmrre@ypmwhwa?des(mzw wes® ddieddtd a

t t

nt er mgli a Qolﬁt'i’oﬁlo? infeftPBdiatd 5b Bt tnd)th! 4y HRIEHED (2d B )| prtiioudy®!). !

b 3 4-
f 2; t agﬁt yl ‘é%"c'%‘?j ??ﬁ éé‘f‘ng%au'%?&qn ayﬂ%&aetﬁnﬂ@rsoimrbwaa@u(@d@t ) was
adflefl to a fQDB![m; tren 400mgbidnterdédiie 64 was aﬂa&@aﬁ@hel rﬁlxﬁ‘fé/wlﬁﬁgétéé tcg T%%"C f;BE
sol ution wa n i odi :
was added aﬁg's e ﬁﬁgﬁa;em%é@"é@%&%&%% rtBﬁ" ﬁ@%HF&M g%frt itioned

stirr
bet ween wat@nd cé@ .orgasicdayeimwas 3ielagencendisated i daemal amdrthent rated in

vacuo 1o gi DMBO) S
T e
1 H); 4.99 _@_MBNMR (nMS)O)&(@;Bnmgcﬂ(sH)ZH)Bmi (6MH}; thg 3.85 0 7
APR 2004 .- (¢, 1H); 6.94 (dd, 1H), 6.84 (dt, 1H); 6.66 (d, 1H); 5.62 (m, 1H); 5.18 (t,
TH); 5.0-4.9 (m, 2H), 4.84 (m, 1H); 3.82 (dt, 1H); 3.75 (m, 1H); 3.65 (bd,
15 1H); 3.43 (bt; 1H); 3.52 (dd, 1H); 3.17 (m, 1H); 2.45 {t, 2H), 2.24 (s, 3H);
1.28 (m, 1H).
Intermediate 64b NMR (DMSO} § gppm) 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), 3.88 (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-_-{[113,5-Bis-triﬂuorornethx!-ghenyl)-but-s-enyl]-methy]-carbamoyl}-

3-{4-fluoro-2-methyl-phenyl)-piperazine-1carboxylic _acid__tert-butyl
25 ester (diastereoisomer A)
Sodium fert-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 methyl iodide (37 plL) was added. Reaction was slow, thus further
amount of sodium terf-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 AcOELt. 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).




WO 01125219 PCT/ EPOQ 09722 64 (dd, 1H); 3.61 (m 2H); 3.34 (m 2H); 3.08
(m 2H); 2.66 (m 2H); 2.31 (s, 3H), 1.35 (s, 9H). Internediate 68 5 442
5-Bi s-trifluoronethvl-phenvfl -3, 6-di hydro2H pyridi fle-1 c&7iPR 2004

- 344-1| uor o- 2- et hyl - phenyl) - pi perazi ne-1-carboxylic acid Pert bu | ester
di ast er eowoamms21A Benzyl i dene bi s(tricycl ohexyl phosphi ne)mrmpoeenenat heni um
(5% in nol 7.7 ng)was added to a solution of internmediate 67 (120 ng) in
dry DCM (5 10 m -) under a nitrogen atnosphere. The solution was stirred
at r.t. for 4 hrs, then it was dilutedggith a saturated amoni um chloride
solution and extracted with AcOEt. The organic |ayer was dried,
concentrated in vacuo and the residue was purified by flash chromat ography
(CH AcCEt 7:3) to give the title conpound (85 g) as a brown oil. 15 NWR

DVBO) 8 7.9 (s, 1 H: 7.69 . 7.26 (dd, 1 6.95 (dd, 1
é.H;azQ% 2t,2(l(pp fﬁw%gs (I;;l)m 7.91 ﬂasgﬁg;mﬂﬂ%s EZ;HB m%mmgg ( gd( H)l
) ddl 1H); 6 1 d (2 211 "

- 3.1 27 1
:_Dnt er medi g{ne 43 @deﬂlﬂ (rF'-l 'T'lag}ﬂ' ?re(?tf’r{"h )1232’-’ ﬁds.lﬁiﬂ)i aci d

met hyl ester (Tr| met hyl 5|Iyl)d| azonet hane (2Min hexane - 3.68 nL) was

added dr, p- , $ ution of (3,5-bis-trifluoronethyl-phenyl)-acetic
acid (500 gy _met hanol (82 L) indry toluene (8 nl-) at 0C,
under a ni t regWethyiddd3 i IONOME h Jouad-3ne af}- OC for 5
m nutes, th 3 _ﬁ‘u . ' : . ' 3,5-bis
trifluoronet i1 (440
ng). This

n| trogen at rsmhmenetmtoﬁae mlmgmwéadeﬂtam;bmbwar lﬁtehﬁ ieg%ﬁ'ﬂ THE -
e es was
added ¥4 tﬂgﬂ 'ﬂ@bﬁl a&mﬁ'ﬁiﬁx@@ %‘ﬂmt he; sp §B Vgs s 'E"""‘yfadrI to cﬁ# gun Tge)

react i on waghgoenethwtl iodide (3% pRN wasdaddidd. dReactiomi wasadlow] thus(furtier) and the
product was eﬁ'ﬁ&uﬁlcéieéiodlﬁ‘fnt @r@ﬁ&ﬂﬁééﬁégﬁ@ bid e W}ohldeTi?IdEEf’wn pgd organic

extracts were dr|% concentr n vacua re |ch was
purified by 39ded{<y) qnds\pﬁnggm@s continued for 18h. The mixture was partitioned

between water and AcOEt. The organic layer was dried, concentrated in
15 vacuo and the residue was purified by flash chromatography (CH/ACOEt

8:2) to give the title compound as colourless oil (44 mg).

NMR (DMSO) & (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); 514—494(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-envl]-
carbamovyi}-3-{4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid
25 tert-butyl ester (diasterecisomer A)

Sodium teri-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! jodide (186 pl) 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 co ____gound 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




WO 01/ 25219 PCTI EPOQ 09722 65 chr omat ogr aphy (CH AcCEt 95:5) to give the
title conpound (184 ng) as a colourless oil. NVR (d6-DMSO): S (ppm 8.05

(s, 1H); 7.9 (s, 2H); 3.6 (s, 3H; 1.6 (s, 6H. 5 Interrnedi&a}(é]ﬁﬁ]
243, 5-Bi s-trifiuoronethyl -nhenyl).2-nmeth3l-propionic acid ? p%n of

2- (3, 5- uor orret hyl - phenyl ) - 2- et hyl - propi oni ¢ aci net ester
(i nterrrel{g oﬁé‘kzéé; 184 ngy) and potassi um hydroxi de (131 (rd?‘lf)l;‘P“P’ﬂ 7%%04 (2.5

-) was heated to reflux for 1 hour, then it was allowed 10 to cool to
r.t. and acidified to pH=3 with 10% hydrochl oric acid solution and
extracted with AcOEt (2 x 10 nl). The @&bnbined organic extracts were dried
and concentrated in vacuo to a residue which was purified by flash

chromat ography (CH AcOEt from8:2 to 6:4) to give the title conpound (141
ng) as a white solid. 15 NVR (ds-DVMSO): 8 (ppm 8.05 (s, 1H); 7.9 (s, 2H);

1.6(5, 6H) 4 f meth hen -
| erazine rdama-ﬁ él%ée%%irg ﬁ%?izﬁﬁgﬁgb@ %\H)s?r% ?®n5ﬁ§) fﬁ?éﬁmedl ate 39
(964 20 rrg (3 mM-) previously cooled to OC under a nitrogen

at nospher e. The mxture was heated to 80C for 4 hrs. MeOH (4 ml-) was

added and t m xture s concentrated in vacuo. The residue was treated
with HC in@—r@-\d-@g-ﬁgi and the solution was heated to 45C for 1 hr. The
m xt ur & was442 3éﬁB$-triﬂ 'mme’lh bhé r4-l3 B dihyvirae2f _; i _}!1'{:) 25

pi per azi ne DBHLP | e _A ; il QL V2 oroformate (376
L) in dry D& 2-‘%1'0 % M(S) (4
fl uor o- 2- metaat 'u_c_ i ab 20 ‘,.c. ydrochl orlde (700 ng) and TEA (1.1

[ h
The Im'nxtDuC'rVI eB 2 s??‘ew @ M‘ﬂﬁ"‘éﬁeﬁ%"”‘lﬁ“g“'a"‘n@"éqge’ﬁ%‘amﬁg “The
organic | ay® W gnqf dptegmediate, 87o(1280mahdn 988 DEM (Ba

puri fit€d bymf_) ander amnmmhcmmbhec(a‘ ThensotUtisrQlvas $ticked at A@@&Mh@@% to give
the title gtglggplglwgs (cfiroled WithPs SQRLPHES CSRnniam cHIoATE: slfibn an(c)ill 25219

PCT/ EPOQO' 0
extracted with AcOEL. The organic layer was dried, concentrated in vacuo

and the residue was purified by flash chromatography (CH/ACOEt 7:3) to
give the title compound (85 g} as a brown oil.

15 NMR (DMSQ) § (ppm) 7.9 (s, 1H); 7.69 (s, 2H); 7.26 (dd, 1H); 6.95 (dd,
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, AH); 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, SH).

- . by

20 Intermediate 69
2-3.5-Bis-trifluoromethyl-phen JI)-Z-methy_I-grogionlc acid methx
ester
(Trimethylsilyl)diazomethane (2M in hexane — 3.68 mL) was added drop-
wise to a solution of (3,5-bis-trifluoromethyl-phenyl)-acetic acid (500 mg)
25 and dry methano! (82 pl) 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-triflucromethyl-
phenyl)-acetic acid, methyl ester a pale yeliow oil (440 mg). This material
was dissolved in dry THF (4.5 mL) at 0°C, under nitrogen atmosphere and
30 sodium Dbis(trimethyisilyl) amide (1.0M in THF — 4 ml) was added
dropwise. After ten minutes, methyl iodide (858 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




MR (d6-DMSO): 8 (ppm) 7.51 (dd, 1 H); 7.36-7.28 (m 5H); 6.95 (m 2H)
1 (dd, 2H); 3.92 (m 2H); 3.74 (dd, 1 H); 2.95 (dd, 1 H); 2} ﬁ
72 (dt, 1 H,; 2.62 (t, I H; 2.29 (s, 3H). 5 | nt er nedi at 8 #RZU& 1 3
5-Bis-trifluoromethyi-phenyi)-1-nethyl-ethyl carbanoy |-3dS)- 4fluoro
2- et hy| - wimeoiypsirepi per azi ne-| -carboxylic acid benzyl estepcrdigned?45 L) and
di phenyphosphoryl azide (169 L) were added to a solution of internediate 70
(96 nmg) in dry toluene (1.5 m-) previously 10 cooled to OC under a
ni trogen atnopshere. The solution was sggrred at r.t. for 3 hr,
intermediate 71 (96 ng) was added and the m xture was heated to 100C for 1
hr. The m xture was allowed to cool to r.t. and partitioned between water
and AcCEt. The organic |ayer was dried, concentrated in vacuo and the
residue was purified by flash chromatography (CH AcOEt 15 7:3) to give the
title conpourqumabgn@phm@*ﬂﬁ@% 86s5) ovgierithe flRcomPODNB@I84 Sngpas) 7.8
(s 2|(—|2j %&?@urﬂed@oﬂ 7.38-7.22 (m 5H); 7.21 (dd, 1 I|:|)|); 6. 95 (gd, 1 I|:|)|);
.84 (dt, 5.05 (s, 2H); 3.89 (dt, 1 ;
. 3.79 (dd Mﬁ‘(deﬁi\&g%# &%3‘153(571*0(169 3 ):33(?(@3(1&,1-61@)5 8
(bt,1H); 2.23 (s, 3H); 1.55 (s, 3H); 1.5 (s, 3H. 20 Ms: mz = 626 [ VH +.
Intermedsate 2 Al -Bs-trifluoromethyi-phenyil-1-nethyl-ethyl]-nmethyl
bo is carba phenyl) plpera2|ne | -car 25 acid
benzyl ester prdgpdonicacidsol uti on of

d % ,%4,0 ‘ " d
e or 0 ;o ol d’““”ﬁ@“&“@"ﬂ*&'@"ﬁ*%?ﬁ% bidhforE e E{JQES “
continued fofme '_‘Lﬁh?%te" ?*P ate fiff ant8deing) idndoretassivap hydoxided (1ak hy |
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gash Zhromatography (?H/%\co t from 8:2 to 6:4) to give the title
compound (141 mg) as a white solid.

15 NMR (ds-DMSO): § (ppm) 8.05 (s, 1H); 7.9 (s, 2H); 1.6 (s, 6H).

N
5.
2.

# | uor o- 2- rrethyl

Intermediate 71
1-{Benzylox carbon 1)-3S 4-ﬂuoro-2-meth1]-phenyl]-piperazine
Borane THF (23, 16 mL) was added to a solution of intermediate 39 (964
20 mg) in dry THF (3 mlL) 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 HC! in Et;0 (38 mL) and the solution was heated to 45°C for 1
hr. The mixture was fitered to give 2-(S)-(4-fluoro-2-methyl-phenyl)-
25 piperazine dihydrochloride (944 mg).
A solution of benzylchloroformate (376 uL) 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/AcQOEt 1:1 to AcOEt 100%) to give the title
compound (750 mg) as colourless oil.




NVR (do-DVMBO): 5 (ppm 7.81 (s, 2H); 7.78 (s. 1H); 7.32-7.25 (m 6H); 6.9
(dd, 1H); 6.85 (td, 1 H); 5.08 (s, 2H); 4.64 (dd, 1 H; 3.58 (m 3H); 3.43
(m 3H); 3.0 (s, 3H); 2.18 (s, 3H); 1.57 (s, 3H); 1.51 (s, %I—R zI?{ﬁ: mz =
640 [MH +. 5 Internediate 74 07 APR

243. 5- Big or onet hyl - phenyi | 3-net hy! _butyric acid r  Sodi um
bls(trlrre'?tlo;l}lzgsil Pyl) amde (1.OMin THE - 177 11L) was awl%f’ro@p gvm se to a
solution of (3,5-bis-trifluoronethyl-phenyl)-acetic acid nmethyl 10 ester
(389 ngy) indry THE (2 m-) at 0OC, un nitrogen atnosphere. After ten

m nutes, isopropyl iodide (143 L) was ded and the reaction mxture was
stirred at OC for 30 mry. Further isopropyl iodide (143 L) was added and
the solution stirred at r.t. for 1 hour. The reaction was quenched with a
2N hydrochloric acid solution (2 m-) and the product was extracted with 15

Et 20 (2x). RMR ¢dpDMSO): & @pm)7.5%(ddctid); eBe-7c28 @, BRY| 6:989¢/N2HY ed in

vacuo to a S .t Ac CEt
95:5) 10 giva CReltit éﬁéﬁ?‘%ﬁ“%“fqﬁﬁ Ty 288 fod R PO 2

(do- DVBO) : @Itwﬂ)nzszasma, 2983)3HB. 76 (d, 1H): 3.67 (s, 3H); 2.33 (m |
H; 1.01 (d, 3H; 0.69 (d, 3H. 20 Ms: mz = 328 [M+. Internediate 75 2 3
5-Bis t |f|luromethl hen 3-nethyl -butyric acid A solution of internediate

74 (28 £um hydroxide (191 nmg) 25 in MeCOH (4 m-) was heated
to reflux f Ts,-tﬁﬂlﬁirdnie hbh dmiethylcsthlvidapbamioyl cidified to
pH=3 with 9‘-. , ) e X rac ed W L t (2 x 10
nm). The com ¢ et Licameaciaiia: RNEL RS rl n vacuo to

give the ti TEA (:Mﬁppbh@r(dzdmhegwmmowmhde @69l dL) s&rwlﬂdmﬁetd)l‘&!BO) cSi
8. 05 65
(ppn) ﬁtlor?"ipf mt}n%@dféie 7@"1 %@2‘ ugp{)ﬂ%’ﬁ % ]5 n(l.ﬁ pl%?}oungrt (

I nt erme te Bis-tr h-pro

I car bahb | 9‘-39'%1‘0 QEQPI"GGFB W‘Pﬂﬁrhatlm ere._The golyt ‘h!é'a %‘ﬁ'ﬁgcﬁt rtic acid
tert-butyl fsEehr, IntérmERald?4 (98\EhG)lwas 2teB@HERBONNAT22WES heated

- to 100°C for 1 hr. The mixture was aliowed to cool to r.t. and partitioned
between water and AcOEt. The organic iayer was dried, concentrated in
vacuo and the residue was purified by flash chromategraphy (CH/ACOEt

15 7:3) to give the title compound {140 mg) as a pale yellow gum.
NMR (ds-DMSO): & (ppm) 7.8 {s, 2H); 7.78 (s, 1H); 7.38-7.22 (m, 5H);
7.21 (dd, 1H); 6.95 (dd, 1H); 684(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-{[143,5-Bis-trifluoromethyl-phenyl)-1 -methyl-ethyll-methyl-
carbamoﬂ]}-a:jsm-ﬂubro:g-methyl-phenyl)-piperazina-1 ~carboxylic
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 pl) was added and stirring was continued for
18hrs.. Further sodium fert-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).




TEA (133 s.L) and di phenyphosphoryl azi de (156 p.L) were added to a

solution of internediate 75 (78 ng) in dry toluene (1 nL) previously cool ed
to OC under a nitrogen atnopshere. The solution was stirre@ 7atppryos- for 3
hr, then internediate 63 (80 ng) was added and the m xture was heated 5 to

100C for ®gvinsdiee m xture was allowed to cool to r.t. anscRRgdobi9ned
bet ween water and AcOEt. The organic | ayer was dried, concentrated in

vacuo and the residue was purified by flash chromatography (CH THF 7:3) to
give the title conpound (140 ng) as a ygylow gum IR (nujol) 3400 (NH),
1699 (C=0O crn'. 10 NWR (d6-DMSO: 6 (ppm) 7.93 (s, 1H+1H); 7.84 (s, 2H);
7.78 (s, 2H); 7.13 (dd, 1 H+1 H; 6.95 (dd, 1 H+1 H; 6.83 (m 1 Hl1 H);
6.51 (d, 1H); 6.41 (d, | H); 5.2 (t, 1H; 5.16 (t, 11-1); 457 (t, 1H);
4.48 (t, 2. 24 2.0-1.96 (m

6H+6H): 2.3 . 3H);
| H+1H) ; 1. 287‘@%'37(‘3@'@“3&%@#99%%371 (@, 2é)3)7 750 (s41KH,7. §297 28 (94 6H); 3H);
0.62 (d, 3H 6.9d/BH) 8/85 ﬁdﬁﬂ@} Im)earmﬂ(@ 3H§7 ‘38”1[ :fl% 5@ S
trifl t s 2 f1-'3
T or ocsoner K SHRREYE 3 B aBh LR N st oy butyl ester
(77a di ast er MS:yofeer 649 [[MH}".5-Bis trifluoronmetfi -hen -2-neth |- ro | -neth
- carba | 4fluoro-2-neth hen - | erazine-l-carbo is acid tert-butyl

ester (77/b diastereol sgner B) Sodiumtert-butoxide (55 rrg) was added to a
sol ution of lnieEmegiated 76 25 (140 rrg) in dry THE (1.5 nL). The solution

was stirred g 35-Bls-fﬁﬂu&Q>d%th 1-p ] . 3s added and
stirring was ntlnu 0 pmgEl e (55 ng) and
met hyl i odi dg‘%? ‘ d HJ@)SWQQ F‘F’F’%’él dgpr . t. for

3 hrs. The nMseute arvesslutpar of 1(3 m&mommethw-bhenm-dcé‘mﬂiclc( Aethyl The
b A M
77a (35 ng) temginules, ﬂ$anepg 6@6 Frlhwasaddgy and thereactionsmixturm
| nt er medi a ews$ sired .2t 0eC:foChl AREFuRiet iEor78 gaoaldé T
(m 11H: ééd &e SRS CuER . fof' qpﬁgur Tge eactlo as quencl§ d wnthH) ’
a 2N hydrochloric acid solution (2 mL) and the product was extracted with
15 Et2O (2x). The ‘combined organic extracts were dried and concentrated in
vacuo to 2 residue which was purified by flash chromatography
(CH/ACOEt 95:5) to give the title compound (184 mg) as a colourless oil.
NMR (dg-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 refiux 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 (ds-DMSO): 5 (ppm) 8.05 (bs, 3H); 3.76 (d, 1H); 2.32 (m, 1H); 1.01
(d. 3H); 0.65 (d, 3H).

Intermediate 76
4-11-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl-propylcarbamoyl]-3-{4-

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




6.83 (m 2H); 4.65 (bm 1 H); 4.25 (bm 1 H); 3.68 (m 2H); 3.25-2.81 (m+
m+s, 7H; 2.32 (s, 3H); 1.38 (s, 9H); 0.68 (d, 3H); O. 64(d 311). I\/IS:
mz = 620 [WMVH +. 5 Internediate 77 b: T.l.c.: CH AcOEt 8:2 =0.62 T.I.
CHI cOEt 8:2 Rf=0.73 NI\/R(de DVMSO): 3 (ppm) 7.96 (bs, 1H) ﬂ?fb" (2B, 2H)

6. (n1 3 (m 1 H; 6.6 (m 1H,; 4.87 (d, 7

3. %b_hmﬁ?ﬁg+ s +s, 10H: 1.39 (s, 9H): 0.88 (d, H@Eﬁ"@”’%’%@(d S
10 NB niz = 620 [ IVH +. Internediate 78 3
5-Bis-trifiuoronethyl-benzylidene)-nethyl am ne A solutlon of
3,5-bis(trifluoronethyl)-benzal dehyde 12 p.L) indry THE (5 15 nml-) was
added dropwi se to a solution of nethylamne (2Min MeOH - 3.12 m-) in dry
THE (5 m-) at 23C under a nitrogen atnosphere. The reaction m xture was
stirred overnight, then the solvent was evaporated in vacuo to give the

t| tl escgm()ou'mEA(m nh) andl dlphehgpmdmsm ide NWEB(;SZE)C%d}e ta%d%gpm a8. 4 (s,

S | at e
5 B| s-trifl ugﬁgﬁr%rf éf %F\%ﬁ"ﬁd}ﬂ% ﬁaq@ ré& mﬁ P'Plﬁgn?rﬁ ﬁ{":}e ’ﬁ‘é°¥§'¥8P8'FF’on of
cycl opropy! torQi¢ vedesaditrggematmgpstiese.ilhe solution Wt alired ahst. fad8ed
dropwi se to ﬁﬁgﬁkﬁ?id{&rﬁ i3 (60 355) Was Qa@é/d ana'tu?bﬁ&hgg v&és Eéﬁteéoc under

react lon 'm Xtu ours, then

anitro natrri)éiggipe er
al | ovved rr2 hi. The, migire was Al 'PW@I% torod te £ ds apd Paﬁfﬁ@ﬁlﬁél um The
cycl opropyl betgeesi watebaadi AeOED THYE oigaait 1aye ﬁv@@dm@bd LedneeAtraedyal on of

A htrogen afgE g b Bt o B 50 "5
mn, then thte glwﬂaﬂ@mm_géﬂ@rmgbas ageliawgumboron trifluorl de
etherate (40fR tnky 54@51 #WooqC=D)Errut es, intermediate 78 ( 330 ng) was

The redld Pé“nﬁ&ﬁ?c{'}éﬂé 5‘5'53% 16 0957 B A T A AHOGLAS 20 i )
and sat ur at ewdanmﬂll-une.’% (dili OltH+eidH)s 6188 {mn1 I(-I}@HI)‘LE ,51e¢u: r1 6dwv(d h
petroleum etigy £2 & %1680 thy £8F €O0) L4825y $65 FR,09722
BH+6H); 2.3 (s, 3H); 2.24 (s, 3H); 2.0-1.96 (m, 1H+1H); 1.28-4.27 d,
OH+8H); 0.87 (d, 3H); 0.74 (d, 3H); 0.64 (d, 3H); 0.62 (d, 3H).
15  MS: m/z = 606 [MH]".

Intermediate 77
1{3,5-Bis-trifluoromethyl-phenyl}-2-methyi-propyl]-methyi- _
carbamoxl]}-3;(4-fiuoro-z-methﬂ-ghenvl)-piperazine-1 -carbo;_cxlic acid
20 tert-butyl ester (77a diastereoisomer A)
1-{3,5-Bis-trifluoromethyl-phenyl}-2-methyl-propvi]-methyi-
carbamovl]}-3-(4-fluoro-2-methyl-phenyl}-piperazine-1-carboxvlic 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 ul) was added and stirring was continued for
18hrs. Further sodium ferf-butoxide (65 mg) and methyl iodide (72 pt)
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 title compound 77a (35 mg)
and the titlie compound 77 b {37 mg) as colourless gum,
Intermediate 77 a: T.1.c.: CH/AcOEL 8:2 Rf=0.62




- 70 concentrated in vacuo. Then, IN hydrochloric acid solution was added
until pH=3, the aqueous phase was washed with petrol eum et hﬁ ﬁ; x 20 nl),
then basified with solid potassi um hydroxide until pH=9. Af APR &0 r act i on

with AcOEt (2 x 20 nL), the organic |layer was dried and 5 concentrated in

vacuo to WOWa2528 title conpound (126 ng) as a pale yel | ROT/EROOAOITIVR

(de-DVsO): 8 (ppm) 8.03 (s, 2H); 7.94 (s, | H; 2.96 (d,1 H; 2.4 (bs, 1

H; 2.11 (s, 3H; 0.92 (m 1 H; 0.54 (m1H; 0.38(m 1 H; 0.29 (t, 2H).

M5 (ESI+): mlz=298 [ MH + 10 I nternedi at&d 80

4-{x(3.3-Bls-trifluoronethyl-phenyl)-cyci opropyl - net hyi | - net hyl -

carbanoyt}-3-(4 fluoro 2-nethyl -phenyl) - pi perazi ne- 1-car boxylic acid
tert-butyl ester(diastereoisomer A) 15 A solution of. triphosgene (45 ny)

(100 o) -an B g DASOR8 Gihrd BB 1k T (5, bt A o SHEEBE: O undier
ahnl t rogenI 364&33@&92@ 4[ﬁ‘é|(bme&blﬂ|4)25r(bm, llerE) 88 () 2HE B 25.2(33 r§)r+v\éshours
haded. The rILeR 3&"8215255 ATC AR G AL C B RS e

t hen mterrreM 2R ]ng) was added and t he reactlon m xture was

refl uxeds overméghbdua"t'awrbXltmecmc@ﬂsizeﬂfﬂ@ﬁ? AcCEt (10 mi), washed with
a 2N hydroc or| Cl Sésﬁﬁl_ﬁgﬁ (10 m.) and brine (10 nL), dried and
concentrat ed i uv:. S ae, whi ch was purled by flash 25

ch; ogawk o?(r:I gpNMR wmmﬁm) ii{i-iir(pmér? ?ZQG (i;ls;é)w-))g:s?j’%qml, amy; r&;gl-(gi ﬁ{er[‘(l-gomggundts g éo
g : P %‘ ( 327 %%( ;

2H); 4.5 gh‘ LZ”‘ﬂ‘) 3. 05
(23); ;?96 (s10|§)-4) 3&(-%9@'9, (d, inﬂl%{d » 1.25 (m 1H) 0.84 (m IH§m

30 0.43igm I@E}mIQJ@zdFMH I nternedi ate 81
(S)-3-(4-Fl uoro-2-nethy enyl) pi perazi ne di hydrochloride To a solution

of intermediate 39 (60. 359) in dry THE (180nml), at 0-3C. 35 under N2.
BH3THF 1 M Tidtermedid®e?B was added dropwi se. The solution 0 7 APR 2004

{3,5-Bis-trifluoromethyi-benzylidene)-methylamine

A solution of 3,5-bis(trifluoromethyl)-benzaldehyde (412 pb) in dry THF (5
15 mL) was 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 1o give the title qumrt_clr@és mq) as a colourless oil.

NMR (CDCls): & (ppi'n)' 8.4 (s, 1H); 8.2 (s, 2H); 7.9 (s, 1H); 3.6 (s, 3H).

20
Intermediate 79
[(3.5-Bis-trifluoromethyi-phenyl)-cyclopropyl-methyll-methylamine
A solution of cycloprobyl bromide (518 pL) in dry diethyl ether (15 mL) was
added dropwise to magnesium turmnings (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



71 was refluxed for 4 hours then cooled to 0-3C and nethanol (240nL) was
added. The reaction m xture was heated to roomtenperature then it was
concentrated to dryness. The residue was redissolved in th ol
(603.5nmL), excess HC INin Et20 (1207nlL) was added and t xztnﬂire 5 was

ref | uxedw@isisag2ours then cooled at 3C for 4 hours. The ?3
filtered to obtain a white solid that was vvashed wth Et2 560 35m.) and

dried to yield the title conpound (72.02Q) H-NI\/R (DMSO b (ppm 11.0-9.5
(b, 4H): 7.99-7.19 (dd-m 3H); 4.96 (d? 3.65-3.15 (m 6H); 2.42 (s,
3H). 10 Intermediate 82 (R)-3,5-bis-t @fluororrethyl phenyl)
ethyll-nmethyl-amne To a solution of 3,5-bis-trifluoronethyl acetophenone
(300g) in MOH (1120m.), a solution of nethylamne 8Min EtOH (372nlL) was
added 15 dropwi se -.during 15 mn. at 25C under N2. The mi xute was stirred

Eg; 92;1hrts ?gnaéﬁhmde@ %uoTthEﬁe%n.@ dmld?g:f hbsﬂ%!eﬁo@dﬂﬁﬂaauéd fo)m' nd
.99) a w2 A secand_anou 0, s . a r m g) an
t he m'xturelﬂ“’ ﬁﬁég' agyFe ePhals.%WPgwa\gﬁgdrﬂ"ﬂ] @D%H m%zat)éé‘ged by
evapor at i ng rﬁbprrlbenf basified nwithndelid mBassiwouhydioxide umhhs:}ﬂ:&lv\ﬁ&ftepour ed
into a m xt q‘,%a The
wat er phaselgvx\gs qEﬁfaﬁract Nﬁé(ﬂ?é #fé%@e%yéq'he ngrTEI organlc
phases ﬁerecoﬂﬁgmeﬁn ’PhVW%It‘? mwenéhq fitle gompRIAY (13@@@1/35036@@@! to
obtain [(3, %;msnnrlfl uor orret hyl - phenyl ) -et hyl ] - met hyl -am ne (305g) as a

[ (3,5 s« AMRIGeSHotY: & iy 0o 15 1290 (@RS 2 (% e one

[ (3,5-bis-t
(2380nL), L@AHY 2rHI1|(s ald); @.92{matidyD.pb(mj bidyi0:88 (rH118Y)0.291fe 26)spensi on was
stirred for 3.5{_ rs at 0OC. The suspension was filtered and

t he cake was wa(tsﬁea W(MOM). The solid was dried under vacuum
obt ai nlfg crude L(-)nal ate3, 5-bis 30

trifl uoroneqhwm@mmélgo et hyI] nmet hyl - am ne (135 3g) as a white solid which
was suspendeg A0S ] 1 60 t " C o X till

conpl ete di s58 o s filtered,
washed wi th -HupiS24n th &iml)eﬁneoazihea-narboxxhc acid

L(-) nal at e3, =4 L QRS : | )-ethyl]-methyl-amne (128.5g). 35
The sol i_d ms’—‘g@ff—voik@a—m—xﬁm—e—ow esteridia Kokt OH 10%] v (720nL) and Et hyl
15 A solution of:triphosgene (45 mg) in dry DCM (0.5 mL) was added drop-

wise to a solution of intermediate 63 (100 mg) and TEA (95 ul) 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 reattion 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 ovemight.
~ The mixture was diluted with AcOEt (10 mlL), washed with a 2N
hydrochioric acid soluton (10 mt) 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 vyield the title compound
(10 mg)
NMR (ds-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 (180mi), at 0-3°C,
35 under Nz, BH3 THF 1M/THF (1220ml) was added dropwise. The solution




0 7 APR 2004 WD 01125219 PCTI EP00109722 72 acetate (650nL). Organic phase
was washed with water (720nL), then concentrated to yield the title
conmpound (82.29). "HNWR (DVSO 8 (ppm 7.99 (s, 2H); 7.85 (s, 1H); 3.78
(g, 1H); 2.34 (s, 1 H); 2.09 (s, 3H; 1.23 (d, 3HH. 5 Ex amp |l eel 2
4-Fluoro 2-meth.-hen | - i erazine-j-carbo lic acid (3. 507APR2[]&

bi strifl uoronethyl -benzvl)-nethyl-am de hydrochl ori de A sol utIOp]
intermediate 13 (0.05g) in EtOH (10 m -) was hydrogenated 10 at

at nospheric pressure for 3 hr. in the @gdesence of 10% Pd/ C (10ng) as

catal yst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in diethyl ether and then a 1 Msol. of HC in Et20
(0.1 m-) was added. The formed precipitate was filtered and washed with

di ethyl eth t bt titd wd 15

m b 2 2200 KRS IER 05 b Hauks Insh GBEIS 04 S HetRand D G 5 T

H, 7.59 (3 ,addeid) The. eacfionl mixturd was heatédito fiodrh teﬁnp&fat(lte thenH} wa=$36§5(? 1
, 4.53

iy 3 0a (ehephipted 1. 9%55%“*“6 Sihé’ was " Yedsshied Ajmdibhnay 2°,07 -

(Nuj ol ) (cm(5§’3<52r@id eX68%s HI%'I{\HDZ t@ﬂﬁpmnwas addaq!na@dzthg mixture

fr: ?Fggggryé twéwh F&ﬁmg]ﬁ?PQrtﬁir@%én c@&é@@ﬂgg%ﬁgf%go%%ﬂeb%@s e%é.on

i nt er medi at & '? %gqg!”ngéfﬁﬁe w”i?@)ﬂ? was yash egtwlth%tl’ (g{'\@%ml-&Z Pd/ C

i?‘;{%gézgrgggrﬂlﬂhedbommmdwd coﬂ@::b @:}o& g¥pensi ?n y\/\?s pl aced up?ﬂ e?gd

on Celite an&'ﬂﬁ‘g @M\#@ %éﬂ?@{ )\jﬁ'slé'?r%é)ég% ﬂ%%éa‘qét@h{"ﬁﬁ%%ﬁ% Et 20 was

t hen added (11)18.68:-3.151 e & 242t(sskHd). evaporated and the oil obtai ned was

triturgped with Et20. The solid was filtered, rinsed with Et20 and dried

under Vacuumntemeecﬁéttel ggcorrpound was obtained as a grey solid (104 ng).

{R)-3.5-bis-trifluoromethyi-phenvl)-ethyll-methyi-amine
To a solution of 3,5-bis-trifiuoromethylacetophenone (300g) in MeOH
(1120mL), a solution of methylamine 8M in EtOH (372mL) was added
15  dropwise-dufing 15 min. at 25°C under N,. The mixute was stirred for
24hrs at 25°C under N.. Then, NaBHy was portionwise added over 30 min
(27.99) 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 soivent under
20 vacuum then it was slowly poured into a mixture of AcOEt
(1500mLYNH,CI sat (750mL) and water (750mL). The water phase was
back-extracted with AcCOEt (1500mL). The combined organic phases were
washed with Water/Brine (150mL/150mL) then evaporated .to obtain [(3,5-
bis-trifluoromethyi-phenyl)-ethyl}-methyi-amine (305g) as a yellow oil
25 To a solution of [(3,5-bis-triflucromethyl-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-phenyi)-ethyl]-methyl-amine (135.3g) as a white solid which
was suspended in Ethyl acetate (1760mL) then heated to reflux till
compiete dissolution and then cooled at 25°C. The suspension was
fitered, washed with Ethyl acetate (135mlL) then dried to obtain
L{~)malate3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine (128.5g).
35 The solid was stirred in a mixture of NaOH 10%v/v {(720mL) and Ethyl




mp. 77-80C 0 7 APR 2004 WO 01/23219 PCT/ EPOQ/ 09722 73 NVR (CDCI3): 6 (ppm
8.95 (bs, 2H), 7.97 (s, 1 H), 7.75 (s, 1 H), 7.22-7.08 (m 4H), 4.58-4.41
(2d, 2H), 4.50 (dd, 1H), 3.44 (m 1H), 3.4-3.1 (m 5H), A BAPR&N 3H), 2.80

(m 11-1), 1.12 (d, 3H), 1.07 (d, 3H). IR (Nujol) (cn) 3437,1653 5 M5
(mz) 4A88%d d4/£8kje+r Exanpl e 3 2-(2-1sopropyl - phenyl) - pi perggtmm box3lic
acid (3,5-bis- trifl uoronethyl-benzvl)-nethyl-am de hydrochloride. 10 To a
solution of internmediate 15 (0.108 g) in anh. EtCH (2.0 nlL), at r.L, under
N2, Pd/C 10% (20 ng, 20% w ) was addedgThe bl ack suspension was placed
under an atnosphere of H2 and was stirred for 3 hr. The catalyst was then
filtered on Celite and the Celite cake was rinsed with EtOH HCl 1.OMin
Et 20 was then added (350 L). The solvent was 15 evaporated and the oil
obtained was triturated with Et20 The solid was, filtered, rinsed with

Et 20 and driacetated@o0mioy @roameephase wag onashasiwithanaten(Z20mb).athea br own

sol | d (29, Mponchhialsil yidA®ete oSiBozhg (S 08pr ) O- 15 (bd, 1H), 8.92 (bd
T S I g ol b b . T 20

3.39 (m 3H)1H)?>ZIE (sbGH);11.B;3,(d33I6)4 (dt, 1 H, 2.92 (m 4H), 1.24 (d, 3H),
1.20 (dg 3H). IR (Nujol) (cm) 3441,1662. M (nmlz) 489 IMCD. 25 Exanple 4
2 4-Fluoro-3-neth hen - i erazine-1-carbo lic acid 3 5-bis-
trifluoronetEXamptenty| ) - et hyl - ami de hydrochl oride. To a sol ution of

i nt er medi at @{UFibréiniithi pnehvl}-@i a&ﬁmezﬂéa)rbo fid - ! -acig30 yader N2,
Pd/ C 10% (2 - T0% W hm S a h e . ed under
an at nosphe S t 'd d was then filtered

on Celite arkisthiiofalfiibtermediatevds (DlDﬁg)(ih BtOH E0GHL) M@Es hydrogenated
10 at atmospheric pressure for 3 hr, in the presence of 10% Pd/C (10mg) as
catalyst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in diethyl ether and then a 1M sol. of HCl in Et20
- (0.1 mL) was added. The formed precipitate was filtered and washed with
diethyl ether to obtain the title compound (0.02 g) as a white powder.
15 m.p.>220°C
NMR (DMSO) 3 {ppm) 9.33 (bm, 1H), 8.18 (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), 3432(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/2) 478 [M-CI]
Example 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 N»p, 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 solvent was
evaporated and the oil obtained was triturated with Et2O. The solid was
filtered, rinsed with EtoO and dried under vacuum. The title_compound
was obtained as a grey solid (104 mg).
m.p. 77-80°C



1.OMin Et20 was then added (740 M.). The sol vent was evaporated and the
oi | obtained was treated with Et20. The solid obtained was filtered, 0 7
APR 2004 WO 01/25219 PCT/ EP0O0/ 09722 74 rinsed with Et20 apd Aqulmg under
vacuumto give the title conpound as a white solid (112 nyg mp. 70-72C
NVR (CDC1‘8801/85?(12)pn’) 9.08 (m 2H), 7.97 (s, 1H), 7.67 (swm;roomvm (m 5
1H, 7.14(m 1H, 7.00 (t, 1 H, 459 (d, 1 H, 443 (m 1 H), 440(d
1H, 31-3.5(m 6H, 2.92 (s, 3H), 2 .14 (s, 3H. IR (Nujol) (cnm') 3406,
1653 M5 (rriz) 478 IMAj} 10 Exanpl e 32-(2s4-Di fl uoro-phen)d)-pii

erazi ne-1-carboxylic acid (3,5-bis- trifluoronethyl-benzyl)-nethyl-am de
hydrochl oride To a solution of internediate 17 (0.134 g) in anh. EtOH (2.0
m), at r.t. under N2, Pd/C 10% (27 ng, 20% wt) was added. The bl ack

e The. oat aﬁﬁﬂs?%mg*ﬂcgﬂp?%?@é%%@%?“&?B?Zg -8 0 R T 1T e
with EtOH. 8-4.4% (29,240, dHhbn(ddad&. %496(“_1, LbI) 3. & by BHY, was

evapor at ed a2<a4 besmnl:z Al TRyl wwiz(d rIH)UA 7ed, 9Hyh EL20. The solid was.
filtered, ri ﬁég dried under vacuu The title conmpound 20
was obt ai ned ".Hmf} mo

il 12 mg). mp. 220-230C NMR (CDCI 3): 8 (ppm
9.08-9. B (M MBHm/zV48F [MLCI]'L H), 7.62 (s, 2H), 7.44 (m | H, 7.18 (m 1
H, 6.95 (m 1 H, 4.65 (m,1 H), 4.3-4.65 (dd, 2H), 3.2- 3.6 (m 4H), 3.07
(m 2H), 2.92 (s, 3H). 25 IR (Nujol) (cnf') 3400, 1656 M (mz) 482 [Md ]
Exanpl e 6 Bxampledro-2-meth hen | i erazine-l-carbo Iic acid 3 5-bis- 30

trifluoronet 9 19580 -phiEh ﬂiﬁgm-‘?féa‘ilsoﬁg@l uti ge‘d)f g@;_ﬁgil ate 18
(0.086g) in 10 Was aro é] or 2 hr,
in the pres MYQQET—Y—___Q hydrochloride

10 To a solution of intermediate 15 (0.108 g} in anh. EtOH (2.0 mL), at r.t.,

under N2. Pd/C 10% (20 mg, 20% wt) was added. The black suspension
- 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 Et2O was then added (350 ul). The solvent was
15  evaporated dnd the oil obtained was triturated with EtoO. The solid was

filttered, rinsed with EtoO and dried under vacuum. The title compound

was obtained as a brown solid (29 mg)

m.p. 108-110°C -

NMR (CDCl3): & (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 hydrochioride.
To a solution of intermediate 16 (0.226 g) in anh. EtOH (3.7 mL), at r.t,,
30 under No, Pd/C 10% (23 mg, 10% wt) was added. The biack suspension
was placed under an atmosphere of Hp and stirred for 3 hr. The catalyst
was then filtered on Celite and the Celite cake was rinsed with E{OH. HCI
1.0M in EtoO was then added (740 pl). The solvent was evaporated and
the oil obtained was treated with EtoO. The solid obtained was filtered,




catal yst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in Et20 and then a 1 Msol. of HO in Et20 (0.1 m)
0 7 APR 2004 WO 01/25219 PCT/EM 09722 75 was added. The sg I-;/gp;fz%as
evaporated to obtain the title conpound (0.05g) as a white so NVR

(DVSO) 8wicomp219. 06 (m 1H), 8.88 (m 1H), 7.91 (s, | Hpcwerkbnes2 2H),
7.42 (t, 1 H, 7.22 (dd, I H, 7.03 (m 1 H), 6.94 (t, 1 H, 522 (t, 1 H),
5434 (m 2H, 3.98 (m 1 H, 3.64(m 1 H, 3.4-3.2 (m 2H), 3.22 (m
2H), 2.32 (s, 3H). IR (Nujol) (cm 1) &B60, 1645. M5 (mz) 464 [MO]. 10
Example 7 + -2 R 4-Fluoro 2-neth - heni - | erazine-1-carbox is acid (3,5
- bis-trifluoronethyi-benzyl)-nethyl-am de hydrochl oride A sol ution of

i ntermedi ate 20a (0.120 Q) in EtOH (5 m-) was hydrogenat ed, at

at nospheric pressure,.. for t he presence % Pd/ C (25 ng). 15
Then: the. cafBPSE Mt pad dit sk NacRis Gaivefhe § B The
crude produetiteasslidi{$sdngd in Et 20 and then a solution I Mof HC in Et20

(0.3 nm-) Wg.? aﬁzﬂ Then the precipitate was filtered and washed with
Et 20 to obtaI'k t?tle conpound (0:057g) as a white solid. mp.>220C - 20

NIVR (DVBO) BIMB(EPCGIzE D (nw“)19 BB (mg. M (frﬁT (s.H)H), 7.896(s, LH)L 7199 (W, 59 (ss,

(m 18 51 7“"*“ 37"@‘4“%”%? 4 3 o A3o ) )

.38 (s 3?51-3 2 92 [%HJé q %53 )a] 20 = +69.5 C = 0. 27(g/ 100m )
CHCI 3 Exarrpll%(leujo])-(anﬂ)a(d,eeﬁmo 2-met hyl - phenyl ) - pi aer azi ne- 1- car boxyl i c

acid (3, 5- hyl - benzyl ) - net hyl - am de hydrochl-ori de 30 Mt hod
NN soruti oMS i BB IR O bor (0.'110 g) in EtOH (5 m-) was

hydr ogenat ed

10 Example 5

2-(2 4-Difluoro-phenyl)-piperazine-1-carboxylic acid (3.5-bis-
. trifluoromethyl-benzyl)-methyl-amide hydrochloride

To a solution of intermediate 17 {(0.134 g) in anh. EtOH (2.0 mL), at r.t.,
under Na, Pd/C 10% (27 mg, 20% wt) was added. The black suspension

15 was placed under an atmosphere of Ho and was stired for 3 hr. The
catalyst was then filtered on Celite and the Celite cake was rinsed with
EtOH. HCl 1.0M in EtoO was then added (436 pl). The solvent was
evaporated and the oil obtained was triturated with Et20. The solid was
filtered, rinsed with’ Et20 and dried under vacuum. The tile compound

20 was obtained as a yellow solid (112 mg).
m.p. 220-230°C
NMR (CDCl3): 6 (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-meth henyl)-pi erazine—‘l -carboxylic acid (3.5-bis-

30 triflucromethyl-benzyl)-amide hydrochloride
A solution of intermediate 18 (0.086g) in EtOH (10mi) 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 Et;0O and then a 1M sol. of HCl in Et,0 (0.1mi)




at atnospheric pressure for 4 hr, in the presence of 10% Pd/C (25 ng).
Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissolved in Et20 and then a sol ution 1?! Epdl—_m in Et20
07 APR2004 WD 01/ 25219 PCTI EPOO 09722 76 (0.3 m-) was ad ‘n t he
precipit aveous2idiltered and washed with diethyl ether wPoT@EPIGENIZEhe title
conpound (0.045 g) as a white solid. Mthod B A solution of internediate
37a (0.24 g) in EtOH (4 m-) was hydrogenated 5 at atnospheric pressure
for 3 hr, in the presence of 10% Pd/C (f63 ng) as catalyst. The catal yst
was filtered off and the solvent was evaporated. The crude residue was
dissolved in Et20 and then a 1 Msol. of HO in Et20 (0.58 n) was added.
The formed precipitate was filtered and washed w th diethyl ether to

It or meci at 489 ?@‘é??jgﬁfé& (v Brafied. § BRI e e SBlnRnE, ;°

dropvm se, at(0dE3g)Esem &blidi on of triphosgene (1.502 g) in dry DCM (12

m -) under QMI@E?O a g/vaﬁl i ned at
oC for 3 hr Nﬁ"—}tgre t 93%‘?1"?@ g‘ﬁ g”hﬂ?i ) tqu‘P\gvé )S%ﬁké
3, 5-bi s-t ri | 248k Ind? kY1 B Z\42 l&ﬂdvetfﬂ\)yl %{rﬁe1tﬂ. §4g§t.1hi).a§8?ow tHhie. (142
nL). The r eat.B4qm, rmx); 3.88 m$1§&364m THY Buk.3tD(m3 281, B'ﬂQn(rﬁO?:lH?d to
roomterrperféL éei ted with -) and washed wth a 1 sol ution
of HCl (25 ;! M.) and brlne (25 m-) in sequence. The organic
phase was drlRe(d‘Jla@ldl(Qm )336Qié€i|450duct obt ai ned after evaporation 20 of the
sol vent was mgr%@wi ]ash chromat ography (from AcOEt/CH 4:1 to pure
AcCEt) to give or o- 2- et hyl - phenyl ) - 3- oxo- pi perazi ne-|- carboxylic
acid (3,5-bis-trifluoronethyl-benzyl)-nethyl-amde as a foam (1.79 g).
Thi s camaourmb(amw'pduced W|th BH3. THF (17.6 ml-) following the 25

1

I g ‘ Ic&‘ipn') 9 11 (m 1H);
8.83 (m 1H)A sZ»Iu%Qn Q:ﬁ mtémiedﬁtesﬁa( ﬁ} 120 g) in EtOH (5 mL) was hydrogenated
at atmospheric pressure for 4 hr, in the 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 HCI in Et;0
(0.3 mL) was added. Then the precipitate was filtered and washed with
Et;O to obtain the title cqm_pound"'(biOS':'g) as a white solid.
m.p.>220°C o
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 [P0 = +69.5 C = 0.27(g/100ml) CHCl;

- N z

Example 8
{-)-2-{S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid (3,5-
bis-trifluoromethyi-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 HC! in Et20




30 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); 3.54 (m | H: 3.44-3.01 (m 4H); 2.93 (s. 3H): 2.90 (m |

. 238 (s, 3H). M5 (mz) 479 [M+CIl+ [a]24 = -72.6 C = o £g1100m )
CHCI3 35 0 7 APR 2004 77 Exanple 9 0 !

2-(4-Flu t hyl - phenyl ) - pi per azi ne- 1- car boxyl i c aci
-(3.5-bi g(?lr"??lﬁﬁoronet hyl - phenyl)ethyl | -nmet hyl -am de hyg‘r-"g}cxm'%?gincfe

(m xture of enantionmers A B) A solution of internediate 22a (0 05 g) in
EtOH (5 nl) was hydrogenated 5 at atnpgpheric pressure for 1 '/2 hr, in
the presence of 10% Pd/C (15 ng). Then the catalyst was filtered off and
the solvent was evaporated. The crude product was dissolved in Et20 and
then a solution 1 Mof HC in Et20 (0.5 m-) was added. Then the
precipitate was filtered and washed with Et20 to obtain the title conpound

(0.025 g) as(03 mii)twapedded. Then NWR Kreripitale 8as fitajed and washammtm 78 (s,

1 7.54 H; 5.48
1H)H) A 57(~°dlet%¥|>eh3rt'b3061@ﬁ1thza oog?gcﬁﬁ @%4519"%_3 %ﬁ%%&r@ fo orps 5. (7%
(s, 3H); 2.Mm; 1.44 (d, 3H. IR (CDQ3) 1663 M5 (mz) 491 [MCI] +
15 Exanpl e Wsoﬂﬂbﬂﬁhrﬁt@ﬁﬂe&at@ﬁmleme_ﬂ i0 IERBH azimhg wias: hyd é;éuétea acid

(i stor® of damBRRRARL Prsssire iV ir. i e fPRbEnca 8110% DY P00 5°

B’@ f in EtCH
(5 m) was roatalysiehhe catalps) was titered pifarndcther sedeant avdsoevaporatedniThei n t he

e, o, A8 il Vg Bhach S e ) B, WAL Y POt ationne, 11

sol vent was -gv por r gduct . was ved I n Et d then a

s
solution 1 NP “IV%S @dsigd. %‘r@e %E'pgétﬁa&?’asTﬁ@fegk%" dMasheft at e was
filtered andyitpgibif it to Eb%ﬁ?n the titl'eﬁcdmbdnmd:(mwlgmels(aﬁ’wﬂﬁg powdes a white

powder 45 - Method C
To Intermediate 39 (2.37 g) TEA (3.15 mL) in dry DCM (57 mL) was
added dropwise, at 0°C. Then a solution of triphosgene (1.502 g) in dry
* DCM (12 mL) under inert atmosphere was added. The temperature was
maintained at 0°C for 3 hr, before the addition of DIPEA {4 mL) followed
15 by 3,5—bis-triﬂGoromethyibenzyl-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), HoO (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 ACOEYCH 4:1
to pure AcOEt) to give 2-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-1-
carboxylic acid (3,5-bis-trifluoromethyl-benzyi)}-methyl-amide as a foam
(1.79 g).
This compound was reduced with BH3.THF (17.6 mi) following the
25 standard procedure (4 hr refiux in 10mi of THF, then work-up with 6 mL of
HCI 37% and subsequent neutralisation with 5 g of solid NaHCOz3) to give
the title compound (1.16 g).
m.p.>220°C
NMR (DMSO) & (ppm) 9.11 (m, 1H); 8.83 (m, 1H); 7.96 (s, 1H), 7.58 (s,
30 28); 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]
[o)®2 = -72.6 C = 0.27 (g/100ml) CHCl3
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25 NWR (CDCI3) 8 (ppm 10.2 (b, I H; 7.74 (s, 1 H; 7.41 (s, 2H); 7.10 (m
1H; 688 (m 1H; 6.80(m 1. H; 558 (q. 1 H; 48 (m 1 H,; 3.7-2.9
(m ©6H; 2.80 (s, 3H); 2.49 (s, 3H); 1.44 (d, 3H. | R (CDClI3) 1662 M5
(mz) 491 [MO]+ 30 Exanple 11 2 4-Fluoro-2-nmeth 1-hen i- i
erazine-1-carbox lic acid 3 5-bis- trifluoronethyl-benzyl)-nethyl-amde To
a solution bf internediate 32 (813 ng) in anh. THE (6.6 rrLa) A%g r.t., 35
under N2, BH3THF 1 Min THE (9.9 nL) was added. The sol utibAARRdIb 7 APR
2004 W 01/25219 PCTI EP00109722 78 heaged at reflux for 3 hr. It was then
brought back to r.t. and 1IN HCl (4 m-? was added slowy in order to
destroy the borane conpl exes. The reaction mxture was stirred at r.t. for
18 hr. The THE was evaporated and the aqueous phase was basified with 10%
NaOH. It was then extracted 5 with Et OAc (3x). The conbi ned organic
extracts werbxample® the solids were filtered and the sol vent evaporat ed.

The title coIRQYGGoMAmditAbHehyl) biiserRsing-15arBokyid G 1145 S9N trifidrohiuthiie"
purificatior. H'm IH), 1.49 , 2H) . 7.
1H), 6.86 (rBhenylethyllmethylamide hydrochlorider(mixture of enantiomess AB) 16 (m 1 H),
CI\%/S 4(();T1 2. 85 El ?t soi%/lﬂor@tﬁ E&n@iﬁ@ézﬁglo.oﬁ-gg% Es0H3Q§)mL) RasHydrgertdtéd ) - 1653,
z): + Exanpl e -l uoro- hen.l -, i
o asi ned| - o 2 ARG HErE rHesyra 15t 434 fr p o BrrRaS ol DO FAC B ani de
hydr ochl ori ddenAheNtatalyst was fiter@hdif and Hike (sbhesitiway ewaporatetbdliver y
carefully tenfye @%HH W4 g sbﬁ%ﬂriﬁﬁ‘i?'@kﬁdﬁ’er(Q-s&ﬁﬁbngﬁM'fo'f’ HELY, ?ﬁ%(S m-)
under inert atnosSphere, angt e reacztlc_)n. m xXture was re que_dn %r. After
conpl etion (89 'E'LS)t“F?é addark (Than theopreriphata was fikeredzand washed Wit reacti on
m xture vas gt koubdirdthertitle ddmy@isnd 0256) 89 davhifeSssiwgst. pr essure, wat er
\r,:gf(t , a%ied ﬁxﬁuﬁ‘ (dD&SFst(BSm?qi‘beé”(B 1 ﬁBu}%gqsm%)b?&f(g?gH?s*qg &EZCCB
1H); 6.88 (dd, 1H); 6.82 (m, tH); 5.48 (q, 1H); 4.57 (m, 1H); 3.6-3.5 (m,
- 2H); 3.38 (m, 2H); 3.3-3.0 (m, 2H}); 2.71 (s, 3H); 2.48 (s, 3H); 1.44 (d, 3H).
" IR (CDCl3) 1663
MS (m/z) 491 [M-CIJ”

\Ll L)

15 )
Example 10
2-{4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1+(3,5-bis-trifluoromethyl-
phenyllethyl]-methyl-amide hydrochloride (mixture of enantiomers D.C}
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 dissolved in Et20 and then a solution 1M of HCl 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 (g, 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-ClI”

30

Example 11

2+{4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic _acid (3,5-bis-

trifluoromethyl-benzyl}-methyl-amide

To a solution of intermediate 32 (813 mg) in anh. THF (6.6 mL), at r.t,
35 under No, BH3.THF 1M in THF (9.9 mL) was added. The solution was




It was extracted with DCM washed with brine and dried. The crude product
was purified by flash chromatography (AcOEt/MeOH 8:2) 25 affording the free
am ne which. was treated with a 1 Msolution of HCl in Eg@%q%m_) to
yield the W conpound (0.05 g) as a white solid. np> 200C NWVR ( O b

(ppm: 9 2H), 7.97 (s, 1H), 7.66 (s, 2H), 7.35 ( .10 (m
oH), 4. 66‘9‘?3‘,"%?1%, 4.46 (dd, 1 H). 4.39 (d 1 H), 3.50-%1#@%972%0 6H) ,
2.92 (s, 3H. IR (Nujol) (cm) 3437, 1653 Ms: 464 [MCl]}. Exanple 13 0 7
APR 2004 WO 01/ 25219 PCT/ EPO0O/ 09722 7978- Phenyl - pi perazi ne-1| - carboxylic
acid (3,5-bis-trifiuoronethyl- benzyl)-nethyl- am de hydrochloride. To a
stirred solution of internediate 34 (0.382 g) in THE (10 nL) a 1 M
solution of BH3 in THE (1.66 nL) was added. The mi xture was then 5

refluxed for 3 hr. The tenperature was then cool ed, and the reacti on was
qguenched wi theated at refllonfosf3 HEIlt 3% henntirpughtiback to edl and NdbAICIt(dnper at ure

over ni ot - THE) 3ple'oh80 SR A brBer 14 | sl e BOEnBNCorhixoB Fflct ves

extracted wt ! . ) concentra uce ressure to gi ve
an oi | . The rEartiommixtuewas stiged aiirt.focd8hirahe IHF was evaperatedands HC in

Concb o TR ks Aravs et ot it e
the titPe coM 9’”\‘30(’@5)8?5‘7 cpirbinad, qrganig @%reé’rﬁﬁp%e %@S%(b. ng);
7.75(s, 1H);werediliesed ahli the sBlvent évgporatedsThe. tBle(comBsind ﬁrlasmséﬁ(]ﬁ( rln 6H) ;
2.93(s, 3 ; I . 22 4-Di oro-hen 1- i
er azi( rs1e- I Hz:a?ri\gdgﬁ é{%?%&éag%@tﬁ'}yl @gﬁgpbﬁnﬁ%nﬁgbenzyl i: et hgl -am de
“hydr ochl or | NMRAEDGIZL & (RIM) 817 Tofs, ii)e? ASctsasat 3Bo(m21kg). 6.86 TRk (15 ni)
fas stipred D GERUENRY BONA0 2 B BT PR RS ) s
i .t %
ed dPore §. 267 (s)3H), Y 66 (€3 (3m)
IR (CDCl3, cm™): 1653.
. MS (miz): 478 [MH]"

Example 12
15  2-{4-Fluoro-phenvl)- __ piperazine-i-carboxylic __ acid __(3.4-bis-
trifluoromethyl-benzyl)-methyl-amide hydrochloride.
A 1M solution of BH3.in THF (1.88 mL) was added very carefully to a
solution of intermediate 33 (0.180 g) in dry THF (8 mlL) 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 Na2COg3; next,
it was extracted with DCM, washed with brine and dried. The crude
product was purified by flash chromatography (AcOEtMeOH 8:2)
25 affording the free amine which was treated with a 1M solution of HCI in
Et»0 (0.3 mL) to yieid the title compound (0.05 g) as a white solid.
mp> 200°C .
NMR (DMSO) 5 (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 (Nujol) (cm™) 3437, 1653
MS: 464 [M-CI]".

Example 13



and the reaction mxture stirred for 3 hr. The solvent was evaporated and
the crude residue was diluted with AcOEt and washed with a saturated 25
sol ution of NaHCO3 and brine. The organi c phase was dri edggrgq: 2zﬁ[};gncentrat ed
to give the crude product. The latter was dissolved in Et2 {Q L then a
1M sol ofwea@i/2sn9Et 20 (1 m -) was added. The obtai ned scﬁm&mm;omg added
dropwi se in petroleum (30 mM-) and the fornmed precipitate was filtered to
obtain the title conpound (0.06 g, white solid). 30 NVR (DVsO 8 (ppm
9.25, 9.15 (mm 2H), 7.98 (m | H, 7.8 (s. 2H, 7.60 (d, 1 H, 7.45 (d,
1 H, 7.29 (dd, 1 H, 4.78 (dd, 1 H), 4.63 (d, 1 H), 4.35 (d, 1 H, 3.59
(d, 1 H, 3.40-3.25 (m 3H), 3.07 (t, 3H), 2.95, 2.93 (s+tm 4H). 1R
(Nujol) (cm) 3442, 1654 M5 (rﬂz) 515 [MCI]+ 35 0 7 APR 2004 WO 01/25219
3180, X2 I 4 - arboxyllc

sol ution of enzy @th&aﬁﬁdg m gl_liondé[HE (20 rrL) a I M soI ut ion of

b T d t
e T OO 08 ;g”"f""*éﬁd‘"@?&?l%ﬁfse :
and the reacW’BﬁPﬁant%ﬁ"B RadHEt (1-6@amiywas pddednhdhgompdute was theapor at ed
and the ST Ud@AUREH F6163 WASTHE terhSratirbwAs Bidn @csmemheﬂaeﬂtetabn@n vi{ ur at ed

o o ARG 0 Benl e ob A8 S70B l S Sed S Ko, 20
(2 nl), thentemperstuseovemmigic! Tha sdltébhy«kasathw bastﬂed_wthmahlcmnﬂ théhe
oY AP 1S SUFRRCMTINE s Ml et L
solid). 15 Nmespwiesty giveapmil. 5@90(1 M%@GTQFDSS 9518‘ t2QH) 2 (s 2H) ,
7 56 (‘Fb*d gotlition’ 0B IHCHEh Elrd) (1.6 was dddéd. Aﬂéoa(féw hlﬁhtes“thél (d, 1
5 115 [ M O J %]mlon Was ooncentg'afed 'ajn)\d p?o&ﬂc?leas( f|:1tura%ed3 from pejlro eurrx'vIS (1 z)

ether to give the title compound (0.300 g} as a solid.

NMR(CDCiz): & (ppm): 10.15(b, 2H); 7.75(s, 1H), 7.44(s, 2H); 7.3(m, SH);

4.80-4.34(m, 3H); 3.80-3.00(m, 61); 2.93(s, 3H)

15 MS (nvz):446 [M-CI".

Example 14

methyl-benzyl)-methyi-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 Et:O
(2mb), 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 title compound (0.06 g, white solid).

30 NMR (DMSO) 8 (ppm) 9.25, 8.15 (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]".
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Examle 16 - 2 S 4-Fluoro-2-nmeth I-hen i erazine-l-carbo lic acid 1-
(S)-(3,5-bis trifluoronethyl-phenyl)-ethyll-nethyl-am de hydrochloride A
solution of internmediate 38a (0.08 g) in EtOH (5 nL) was hgq %q@ted 25 at
at nospheric pressure for 4 hr, in presence of 10% Pd1C (50 @q

cat al yst W@gc{ﬁzﬁ ered off and t he sol vent was evapor at edmj{,ﬂ 9‘@1%
| O (0.5

product was ssolved in Et20 and then a solution 1M of

m.) was added. The precipitate was filtered and washed with Et20to obtain
the title conmpound, (0.023 g). 30 NI\/R %GDCI 3) 8 (ppm 10.5-10.0 (b, 2H);
7.74 (s, 1H); 7.41 (s, 2H); 7.09 6.88 (m 1 H,; 6.80 (m 1 H);
5.58 (q, 1 H; 4.85 (m 1 H; 3.80 3 00 (m 6H) 2.80 (s, 3H); 2.49 (s,
3H); 1.53 (d, 3H). M5 (nmz) 492 [a]2p = -164.9, 0.12(g/100m) CHCI3 35 81 0
7 APR 2004 Exanple 17 (+)-24R)-(4-Fluoro

2- met hyl - RnelEyampjg #8r azi ne-1 - carboxylic acid I1- R 3 5-bis-triffuoronmeth

|- hen i et HFodshd apIMald te 38 b
o pen ) et N8 Riich] -6 rﬂih@el;gégz%ﬂfdé’&dgéiﬂ-ﬁs%ﬁﬁg}@ S
hr, in presdfgl pigeyhydraehloride,| yst was filtered off and the
sol vent vvas mam@ﬁcﬁpbf tﬁftﬁnﬁdm@% 003§y mWaEIF QasﬁLyQGlM Bolgtid gtnd then a

11 tered and ORI TS T s gided BRuibe FPerioroahiGentag 8i6e8 ). 10
NMR ( CDCl 3) & reflwafor ohrs then oooledb to 2H)37%.HQI (5smL) wies; addedIdropwigel) ; 7. 09
é mso_lgf%b 6. %&%@g re%cé'&n n?xtﬁ si:rrgg,f?ﬁa'i@ FHe I&;@h %s%&%é? M 2) 492
15 [a]ra _ ‘i’!d eSS W as&%ﬂ!@d%m Qg an Q washedrwith-aeth i hen
i erazi ne-| -satudated Isoiuﬁon belNﬂ-|CB)35ahxﬂ Drinel f‘IfHeObfg?é?w pha$e vass dtibd- met h
(33" 9080 E e p8Adanirbfed 16 Qivd' 18" crte! SLBLEE Y1 RtidP Wels“aidsvelyn 01 THE
Et20 {2 mL), then a 1M sol of HCI in diethyl ether (1 mL) was added. The
obtained solution was added drop-wise in petroleum (30 mL) and the
- formed precipitate was filtered to obtain the title compound (0.016 g, white
solid).
15 NMR (DMSQ) 5 (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) 515 [M-CI}".

20

Example 16 -
=}-2-4{S}-{4-Fluoro-2-methyl-phen iperazine-1-carboxylic acid [1-

(S)-{3,5-bls-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 fitered off and the solvent was evaporated. The crude
product was dissolved in Et20 and then a solution 1M of HCI in Et;O (0.5
mL) was added. The precipitate was filtered and washed with Et;0 to
obtain the title compound {0.023 g).
30 NMR (CDCl3} 8 (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 (g, 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]%20 = -164.9, 0.12(g/100ml) CHCI3
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20 BH3. THF (1 Msolution in THE - 87 m-) was added and the reaction

m xture was stirred at reflux for 3 hr, then cooled to r.t. and HCl (37%
30 L) was added drop-wi se maintaining the reaction mxture in an
ice-bath. The reaction mxture was stirred at r.t. for 1 hr. Water was
then added (70 m-) and solid NaHCO3 (35.2 g) was added portion-w se unti l
a pHof 6.5. 25 The THE was evaporated and the aqueous phase was extracted
with Et20 (3 x 88 nL). The conbi ned organi c phases were dried, and
evaporated to | eave a colourless oil (g437 g). This cr udk’ 4PR Zﬂﬁhs purified
by flash chromat ography (AcOEt/MeOH 7:3). The product obtai ned was
suspended in Et20 (125 nlL) and washed with 30 NaHCO3 sat. (2 x 20 nL). The
cl ear conbi ned organi ¢ phases were dried and evaporated to obtain the
2-(S)-(4-Flyoro 2| net hyl - phenyl ) - pi per azi ne- 1-carboxylic acid

[1- (R - (3, SE&M uor onet hyl -phenyl) et hyI] met hyl - am de as white foam
(5.27 g). Ti#Is24R ; 3 I 9 i
acid (613 L)W\
PCTI EPOO 09¥24 : phe; : i
suspensi on esolutior oém&hﬂen!:aje% b &0Big)lie Etm@nﬂ%

erfbﬁedi white

ol d6 HIR §t g&nﬁ@g% i iuqﬁ(% . géfgé?erﬂce%w?zaﬁg?@z% §73(21 2.6

(m 6H), 2. t was Filjere a;a soivesﬁ was evdporateds The e NS
E?L]Z) 1495:8 Md@UBﬁ%@]dlssgtcﬂﬂ'edlﬁpE %6 Mma(ﬁliﬁi@?e & @Prgo R&@e# en\g;'?lhurre
i+ 580 10k ALY Aresplesintets was, Migta, A eaghod WiBERS R

- car boxyl i cobtairdthentitlg Rmpendb(hOZ g).i f | uor onet h

henyl }g eth |3t i 40b (2.57
ey ﬁﬂ&‘iﬁ?@f’?‘#{?% ) 3ES-10.0 8 207 N4 Gl T E R R ot on
THF) t hen hiBy Hd)i£.88 &m, Jki} 6.80(pt. 1H)5.58 {q.viHs); ¢HSn(ros Hid}rR.8®HE00 to r.t.

and HCl  37%m,%5H); 2. 8@@5 3ipen 49! (VB); MESBIRI WY the reaction mxture in an
i ce- bat h. T;"i&ﬁ% mxture was stirred at r.t. for 1 hr. Water was
and

t hen added solid NaHCO3 (10.3 g) was added portion-w se
until a pH o .= +207 0 11 (g/100ml) CHClg
15 3
Example 18
2-(S}-(4-Fluoro-2-methyl-phen iperazine-1-carboxylic _acid [1-{R)-

(3,5-bls—trlﬂuoromethyl-phenv!)-ethvl]-metllvl-amlde acetate salt ,
To a solution of intermediate 40a (8.8 g) in dry THF (33 mL) under No
20 BH3.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
Eto0 (3 x 88 mL). The combined organic phases were dried, and
evaporated to leave a colouriess oil {7.37 g).
This crude oil was purified by flash chromatography (AcOEt/MeOH 7:3).
The product obtained was suspended in EtoO (125 mL) and washed with
30 NaHCO3 sat. (2 x 20 mL). The clear combined organic phases were dried
and evaporated to obtain the 2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-
1-carboxylic acid  {1-(R)-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyi-
amide as white foam (5.27 g). This material (5.27 g) was dissolved in
Et20 (79 mL) and acetic acid (613 pL) was added drop-wise. The mixture




The THE was evaporated and the aqueous phase was extracted with 20 Et20 (3
X 25.7 nmL). The conbi ned organi c phases were dried and evaporated to | eave
a yellowoil (2.34 g). This crude oil was dissolved in Et20 (35 nL) and
glacial AcOH (0.245 nL) was added drop-w se. The rrixture[]y\qspﬁﬁ' rred 2 hr
at 0C, then.it was filtered, washed with Et20 (10 nlL) and dried under
vacuum t WOMEHR the title conpound as a white solid 2FCHEMREIBE)  NWR
("H DWvsO-ds): S (ppm 7.92 (s, 1 H, 7.58 (s, 1 H, 7.29 (m 1 H, 6.90
(m1H, 677 (m 1 H, 533(qg, 1 H, 419 (m 1H, 3.2-2.6 (m 6H,
2.79 (s, 3H), 2.32 (s, 3H), 1.89 (s, &), 1.48 (d, 3H). M5 (nmz): 492
[MCH3COOQ 30 [a] = +2.2 C Solvent (CHC13); Source:Na; Cell volume [nm]:
1; Cell pathlength [dm: 1; Cell tenperature [C]: 20; Wavelength [nn]: 589
0 7 APR 2004 WO 01/ 25219 PCTI EPOO 09722 83 Exanpl e 20
4- (2- Am no- t 5 ) (4 ¢! - I yin - i Lhe-1- rboxylic
acid 3 5-bi g&tgr#rf%%%grggt B‘Iﬁ VRl and thER, q@ﬁ?dtﬁ_’ Eh%&g?@%ﬁ%&iﬁ?&am e 8
(0.05 g) wa§itereddsigiveithentitie cornpaund 4366 ghapaavhite ®iid. m -) was added and
f) hteos oL :J Lgnmllmtem,qu?eeb: ?Eﬁplﬁquﬁgé (601 H),Sn’trgk?.%)?fr.%(n(,t@t 6.91
ut oxy Y, PIE P 5 Re
et hyl car bodﬁ/‘m}@g 5(0393@13"@) éﬂg qt g&itﬁﬂfﬁt&g&ggﬂ@ %éb(ﬁge $in dry 10
DVF (5 @) . 3fe2.BdacBHNM .89 (&, 3H), W48 (dfBiH).ed 18hr at room tenperature,
t hen dil ut egyanm ) m qC%Q)s‘washed wth water (30 nlL), sodium

-) a rine

bi car bonat e 30 m_é. The separated organic | ayer was
dri ed and eldp&rafl@.4°6 Gprlvenh{Gdy, Somrash Nmscplhwolurrm?muz i; el

chromat ogr aghthid mj: 1% CIEHRArtErePCR i 208 YvaiklBdgth PhmpBgl5 di ssol ved in
a1l Msol utPon o@% |]n EtZO'(q% nL),é)[lsgt?rre'd 0.5 ﬂ@ gtmroor?l tenperature
and evaporated to obtain the title conmpound (0.046 g) as a yellow foam

NMR (DMBO) Example. 4@ 01 (bs, 3H), 7.88 (s, 1H), 7.67 (s, 2H), 7.33 (m- i
zl? 5. g: 25 ggh%(é?j%f Elﬁog_-gﬂ%t@-&engl_@ggﬁmzi e ﬁ né- _ Hust

3,5-bis-triflucromethyl-phenyl)-ethyl]-methyl-amide acetate
To a solution of intermediate 40b (2.57 g) in dry THF (15.5 ml), at 0°C,
under N2, 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 pHof 7. S
The THF was evaborated and the aqueous phase was extracted with '

20 EtpO (3 x 25.7 mL). The combined organic phases were dried and
evaporated to {eave 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 Et>0 (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) 7.82 (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-CH3COO0T".

30 [off=+2.2°C
Solvent (CHCI3); Source:Na; Cell volume [mL]: 1; Cell pathlength [dm]: 1;
Cell temperature [°C]: 20; Wavelength [nm]: 589




IR (Nujol) (cm) 3410, 1660. M (mz) 535 [MCU +. 25 Exanple 21 2 S
4-Fluoro-2-nmeth I -hen i erazlne-1-carbo lic acid 1 3 5- bis-trifluoroneth
l-hen 1 -1-neth |-eth -meth |-anide hydrochloride Pall adi lhARR 28far coal
(10% - 17.5 ng) was added to a solution of 30 internmediate 73 (145 ng) in
et hanol (g g¥hszidhe resulting mxture was stirred at 1 . under
hydr ogen gﬁtnospzﬁgre for 2 hrs. The mxture was filteredagziér?é@g’rqg‘g%trat ed

i n vacuo. The residue was dissolved in Et20 (2 m-) and treated with HC |
Min Et20 (1 nL). the m xture was stirr at r.t. for 10 mn, then
concentrated in vacuo and the residue tTiturated with 35 Et20 petroleumto
give the title conpound (27 ng) as white solid. 0 7 APR 2004 WD 01/ 25219
PCT/ EP04109722 84 NWVR (d6-DMSO: S (ppm) 9.15 (bs, 1 H); 8.9 (bs, 1 H);
7.77 (s, 1 H; 7.71 (s, 2H); 7.31 (dd, 1H); 6.95-6.87 (m 2H); 4.39 (dd,
1H); 3.71 (dt, 1H); 3.35- 9 (m 5H); 3.24 (s, 3H); 2.23 (s. 3H); 1.49 (s,
3H); 1.46 (Sﬁﬁfgﬁq'e% n12 = 506 [MH{ +. 5 Exanple 22 4 2 Amino-etht -2 S

4f | uor o- 2- e - ?ra2|ne 1. carbo ;s aC|d 3 5- bIS trlfluoroneth
-ben i ] 33 R4 : :

41 (25 ny) | Baghss " " -

met hyl ani ne [ ' ed at r.t.
for 5 hr? Th = evaporated and the crude product purified by

flash chr omatm_\é (006 OFWasEisklen dyrDMFIE BLY) DIFEE (0.089trhbps ver e

£ 20" and. Hor WeSgden B ' bollfisn MG bl wdndded 65 shitlo pcrsfs’ilt e as
filtered and(teftibsdoxycarbpnybgtysine: i {0.8192m@und-(Bidimel)ylamiropyapyl oo soI id.

NVR (D'VSO) 8e Rﬁ}b@dzﬂﬂrﬁdét(ézozahﬂ) ZMPQ I'(dﬁ oybEhz t?laﬁglgz(ﬂ dﬁ'g) %d?jﬁ

H), .95, (dd 41(d

1 H, 3. BMt 3|(916"L(m ?dﬁ)”‘d'@ t’%e W§F=|)SUIT2 A$hrat rgpm temperature
then diluted with AcOEt (30 mlL), washed with water (30 mL), sodium

bicarbonate (30 mL) and brine (30 mL). The separated organic layer was

dried and evaporated to give a crude, which was purified by flash

chromatography (AcOEt). The compound obtained (0.043 g) was
15  dissolved in a 1M solution of HCI in Et,0 (5 mL), stirred 0.5 hr at room

temperature and evaporated to obtain the tite_ compound (0.046 g) as a

yeliow 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, 6M), 3.2 (m, 2H), 2.89 (s, 3H), 2.4 (s, 3H).

IR (Nujol) (cm™) 3410, 1660.

MS (m/z) 535 [M-ClJ".

25 Exampie 21 ‘
2-{S)-{4-Fluoro-2-methyl-phenyi}-piperazine-1-carboxylic_acid [1-{3,5-
bis-trifluoromethyl-phenyl}-1-methyl-ethyil-methyl-amide
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;0
(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.




IR (Nujol) (cm1) 3433 - 3300, 1651. M5 (mz) 521 [M 2HCI +H] +. Exanpl e 23
25 244-Fl uor o- 2- net hyl - phenyi ) ; 3-net hyl -al perazi ne-1-carboxylic acid 3
5-bis trifluorometh -ben -nmeth |-am de hydrochl oride salt ?’(& @gﬁf' ution of
intermediate 45 (100 ng) in anh. MeOH (3 nlL), under N2, Ua P

t enper at added Pd/C 10% (20 ng). The reaction m was pl aced
under an%ﬂlé%sphere and stirred at roomtenperature f€¢+}§§)0§lsm The
catalyst was filtered on Celite, and the Celite cake was rinsed wth
AcCEt. The sol vent was evaporated and the resi due was dissolved in Et20.
HCl 1.ONin Et20 (240 1) was added and 8fhe white precipitate was filtered
and rinsed with Et20. The title conpound was obtained (73 ng) as a white
solid. O 7 APR 2004 WD 01/25219 PCT/ EPO0/ 09722 85 NIVR (CDCI3) 6 (ppm 9.31
+ 9.0l (m 2H), 7.99 (s, 1 H, 770(s 2H), 7.02 (m 2H), 6.78 (m 1 H),

4.63 (2d341( WMR;>Z-DM§o§®(p f@@ {1 339 @r%, 177,873, 1(11,@75747'*)& 3.05 (s,
(313, 30 (da, 1H) 3.71 (dt, 1H); 332

1316 16
-(2- thyI 249 {thSHy- mmwlaH)@ana(rsyBHz’ 13496@5!31-&:)-1463(rsbgpq¥_| ic acid 3 5-bis
rifl uororre Jm%e.ng’b@) thy ..amde hydrochloride salt 10 BH3THF conpl ex
(1.25 m-) was add Wcarefully to a solution of internediate 47
(0.080 §) in dry THE (5 mL) under inert atnosphere and - the reaction

m xture was gh@mpleed for 3 hr. After conpletion of the reduction, HC 37%
was added ( mxzt urehwas refI t'Jxed for 2 hr. THE was

renmoved undSBErARIRE ¥ D MQIRreine aaieRIRErasine-Imd t he aqueous
sol ution vva:i:aMiced bgclﬂeans (ajs-bmmoremémg%dn# } %gww W th
bri ne and drg ro nFo It pro uct was puriftied by ash chromatogr aphy

(AcCOEt | MeOH a product which was dissolved in Et20 and
treat ed0 wtﬂ’molutlmf intemaliatest B(28.mg) in gbsaluteHztOH (1 ml)patproond (o 03

my) . 20 1M Wpéeiie \Paé PidRled’. rﬁ&hﬁ/%?mn%%ﬂ.‘iﬁn §ﬁ foH %ﬁ w2 egd IH)
T a

Z: gg 4( io 2|_2éct|on mi ure was s)tlrred atr.t for 5 The solvent was evaporated
and the crude product purified by flash chromatography
(AcOEUMeOH[_NH@H conc. 90:5:5). The fractions were coilected and the

15  solvent was evaporated. The residue was dissolved in Et20 and HCI 1.0M
in Et20 (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), 4.69 (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, 1651.
MS (m/z) 521 [M-2HCI+H]".

Example 23
25 2~-{4-Fluoro-2-methyl-phenyl)-3-methyl-plperazine-1-carboxylic  acid

(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 AcCOEt. The solvent was evaporated and the residue was dissolved in
Eto0. HCI 1.0N in Et20 (240 pi) was added and the white precipitate was
filtered and rinsed with EtoO. The title compound was obtained (73 mg) as
a white solid.




(bm 1 H), 3.35-2.9 (m 5H), 2.99 (s, 3H), 2.28 (s, 3H), 1.05 (d, 3H). M
(mz) 492 [M- d]. +nmp> 200 C 25 Exanple 25 2 S 4-Fiuoro-2-nmeth -hen i

erazine-l-carbox is acid 1-3 5- bis-trifluorometh hen -c ﬁlgwca =met h
| -am de hydrochloride Conc. HO (0.27 nL) was added to a z Bt p%n of

I nt er medi §iceo1x321690 ng) 30 in nmethanol (9 nlL) and the mxf,élf,me@@,ﬁefl uxed
for 15 mn. The mxture was concentrated in vacua and the residue

triturated with Et20to give the title conmpound (32 ng) as white solid. IR
(nujol): 3405 (NH2+), 1653 (C=0) cm"'. Q 7 APR 2804 WD 41125219

PCT/ EPOQ 09722 86 NVR (DVSO) & (ppm 9. g(bs, 1H); 9.27 (bs, 1H); 7.79
(bs, 1H), 7.45 (dd, 1 H; 7.25 (bs, 2H); 6.94 (m 2H), 4.52 (dd, 1 H),
3.5-3.06 (m 9H); 2.33 (s, 3H, 1.34 (m 2H); 1.22 (m 2H). M5 mz = 504

[MO]+. 5 ampl e 26
[ 243, 5- Bi s-t hﬁﬁd&&ﬁfai HPPPhERI 4 Ol 2H), 7-9B- (8|, 11 HY,27.78)(s( 2H], l7ueg 0- 2-

et hyl - phenyl(gn; PH)E6.781(fv, HH), 4 Je3 Rt Okl e A 10
Conc. HC (O.(S g!;n) &/ﬁz( ﬁ_ﬁe’g @or@' g?ﬁ%?gpgq&%)é?rﬁgét Eﬁg ag'?;ds ng) in
met hanol (5 iy “EhcB-PRES: 3¢ (Ga3H)tPYfEBHor 2 hrs. The nmixture was
concent r at ed IR ifFirak(om 01889 e the title conpound (7 mg) as white solid. IR
(nujot) 4654 - : ) (DVBQ S (ppm 9.17 (bs, 1H); 8.88 (bs, 1H);
7.93 (s,ng) ,'“iét.@)&%?g,['“']gﬁy?\{R7.23 (m 1 H; 6.94 (m 2H), 4.78 (t, 1 H),
4.46 (dd, 1 H; 3.88-3.83 (m 2H); 3.79 (m 1 H; 3.4 (m 1 H); 3.28. (m
1 H; 3.2 (dExanmidla 23 06 (t, 1 H); 2.84 (m 1 H; 2.31 (m 1 H), 227 (s,
3H); 1.96 ( t‘f’.?ﬁ m 1 . 1 H. 20 M52 mz = 504
[VH HOI ] * . wid-fluoro-phenyl)-6-methyi-piperazine-1-carboxylic  acid
{3,5-bis-trifluoromethyl-benzyl)-methyl-amide hydrochioride salit
10 BH3-THF complex (1.25 mL) was added very carefully to a solution of
intermediate 47 (0.080 g) in dry THF (5 mL) under inert atmosphere and
- the reaction mixture was refluxed for 3 hr. After completion of the
reduction, HCl 37% was added (3 mL) and the reaction mixture was
refluxed for 2 hr THF was removed under reduced pressure, water was
15 added (3 mL) and the aqueous solution was basified by means of
NapCO3, 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 EtéO and treated with HC! 1.0M in Et,0.. 3
(0.3 mL) to give the title compound (0.03 mg). 7
20 TH-NMR (DMSO) & (ppm) 8.12 (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), 4.364.10
(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 - CIJ". '
mp> 200 °C '

25
Example 25

2-(S){4-Fluoro-2-methyi-phen iperazine-1-carboxylic _acid [{1-3,5-

bis-triﬂuoromethﬂ:gheny_ll-cxclogrogﬂ|—methyl-amide hydrochloride

Conc. HCI (0.27 mL) was added to a solution of intermediate 53 (90 mQ)
30 in methanol (9 mL) and the mixture was refluxed for 15 min. The mixture

was concentrated in vacuo and the residue triturated with Et,O to give the

tile compound (32 mg) as white solid.

IR (nujol): 3405 (NH,"), 1653 (C=0) cm™.




2 3 5-Bis-trifluoroneth I-hen |- rrolidin-1- 1- 2 S 4 fluoro-2-

nmet hyl - phenyl ) - pi Eerazi n-1-vl | -nmet hanone hydrochl ori de (enanti oner

Conc. HCO (0.3 nL) was added to a solution of internediate 2%&@8 in
met hanol (5 m-) and the m xture was refluxed for 2 hrs. 'IJ% re was
concentrat ed in vacua to give the title conpound (11 ng) | sol i d.
30 IR (nY_YJ OAYPBAHR59 (c=0 cmi. NVR (DMSQ 8 (ppm) 9.09 (b ?ﬁ@%"”’é 89 (bm
1H,; 7.83 (s, 1 H, 7.52 (s, 2H); 7.45 (dd, 1H); 6.97 (td, 11-1), 6.9
(dd, | H), 4.93 (dd, 11-1), 4.39 (dd, .1 H); 3.88-3.22 (m 6H); 3.07 (t, 1
H; 2299 (m 1 H; 2.3 (m 1H, 2.25%, 3H; 1.80 (m 111); 1.75 (m 1
H; 1.63(m | H. 35 M5: mz = 504 [M+HC]+. WO 01!25219 87 0 7 APR 2E 4
PCT/ EPOQ/ 09722 Exanpl e 28

| 243, 5- Bi s4ri fl uororret hvl - phenyl ) - 3, 6- di hydr o- 2H-ayri dyn 1 vil42-(9)-

f4-fluoro ZNMR swd)?ay(bbngl@aza(ysnﬂf)yb'zrﬂwsha: ny. @Bsﬂcﬂiliwk? 5

(enanti orrer 0, t1on of

i nt er medi at & )1%22% ;ﬁﬁh % 2&6)%3(5"&@"}' ééig“séﬁ ;é

stirred at (s t3H)1c mm:a(m 2K )N 22s(m 'I2‘rde) m xture was concentrated in vacuo
then parti t e T‘?f M‘ﬁ\ﬁ % pot assi um carbonate solution and AcOEt. The
organi c_| ayer ’ edl and concentrated in vacuo: the residue was

dissolv@®d in Et20 and treated with HOl | Min Et20 (5 m-) the mxture was

stirred at Exhmgle26 30 mn, then concentrated in vacua and the residue
triturated ngag as white solid. IR
(nuj ol ) 165842 TISLpUCIGMAtRYI DN IqAgUOFG=E~ 7 o5 (s,
1H); 7.54 (metﬂ!);gh@nﬂ&gigﬂmﬂﬂ}-nﬁm&\gwhxﬂ!r@hloﬁd&S(gntntloh@ 5.9
(bmll—l),i?Z(mlH) 547(d 1 H,; 4.57 (dd, 1 H; 4.41 (bd, 1 H);
3.4-3.25 ( 5H) ; (t ; 2.91 (t, 1 H; 2.72 (dd, 1 H); 255(m 1
H, 2.7 (sCoss) HCQ()O Mhbwaszagddggl to a solution of intermediate 58a (15 mg

5-Bis-trifl mprr@mdarl(s RAE ¥hd tRé RAndiewds Yéflkéd(fat A Ard. TRy ﬁm&ure

was concentrated in vacuo to give the fitle compound (7 mg) as white
" solid.

iR (nujol) 1654 {C=0) cm™.

15 NMR (DMSO;)S (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); 328(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-yl]-methanone hydrochloride (enantiomer

25 B)
Conc. HCI (0.3 mL) was added to a solution of intermediate 58b (20 mg)
in methanol (5 mL) and the mixture was refluxed for 2 hrs. The mixture
was concentrated in vacuo to give the fitle compound (11 mg) as white
solid.

30 iR (nujol) 1659 (C=0)cm™.
NMR (DMSO) § (ppm) 9.09 (bm, 1H); 8.82 (bm, 1H); 7.83 (s, 1H), 7.52 (s,
2H); 7.45 (dd, 1H); 6.97 (id, 1H), 6.9 (dd, 1H); 4.93 (dd, 1H), 4.39 (dd,
1H); 3.88-3.22 (m, 6H); 3.07 (1, 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]".




met hyl - phenyl ) - pi perazi n-1 yl | - met hanone hydrochl ori de (enantioner A)

Pal | adi um on charcoal (10%- 14 ng) was added to a solution of 25
intermediate 62 (145 ng) in AcCeEt (5 nL). The resulting mxture was
stirred at 1 atmand r.t. under hydrogen atnnosphere for 3 APR M ni xture
was filtewgrhipRsigconcentrated in vacuo. DCM (5 nml-) and tﬁéfi?&mﬁ%ﬁet'c
acid (5 mM-) were added to the residue and the resulting solution was
stirred at r.t. for 30 mnutes. The m xture was concentrated in vacuo, then
30 partitioned between 10@6potassiun1ca§Ponate solution and AcCEt. The
organic layer was dried and concentrated in vacuo: the residue was
dissolved in Et20 and treated with HCI 1 Min Et20 (5 nL). the m xture was
stirred at r.t. for 15 mn, then concentrated in vacuo and the residue
triturated with Et20to give the title conpound (42 ng) as white solid. 35
I R (nujol) 3200-2500 (NH2+), 1656 (C=0) cm _ WD 01/25219 88 0 7 APR 2004

PCTI EPOO/OWM%(EVBO) (ppm) 9.4 (bs, 2H); 7.92 (bs, 1 H); 7.48 (bs,

2H); 7.43 (d _697(dd 1 H, 6.93 (m 1H, 5 25 (bm 1H) 4. 61
(dd, 1 H; 4I[2 omethylsphenylind. Gzgihyds yrid 4248 m 1 H);
2.36-2.42 ( ! m : , "
244- Fl uogo- 2-1e pheny -plperazme -car y - Dl S-

trifluoronethky FCHY but - 3-enyl | - net h) d- am de hydrochlorlde
(di ast ereol s nﬂuom)acéﬁb BEW (6 2nlo) was added to i’alsotn.Itloatréintermeﬂﬂte( 62192 were

dded t t & d at
P or 0. TTRLBER 5 mi dndihe RBCuliNG SARd WAS Al pERL R 301 TTeC @
partitioned HEBW@én TR, mbdiremWas: reneantrates e i Hﬂﬁ@adtmaﬂmd)r gani c
| ayer was drbéﬂv@é}MO%%Eﬁﬁﬁnﬁﬁﬁibbﬁhté%%ﬂwnté}ﬂ A@@Efiuméﬂafga%é@%wed in

20 gl Ghanld Ind 2o Gl oS i sbiun s ) BB 35
mg) as whi teaadltretted WitR KIOMER) inSELOpED mil.) Ake @histurd Was Sirfild §bst. faH) ; 7. 96
(Sb? (rlnH) L 55 ébﬂ-teniﬁﬂdceﬂtra@c‘ﬂ%acﬁo@ﬁd fireFesiatd trithrdted Wit/ BtiFle 1 PV

give the title compound (90 mg) as white solid.

IR (nujol) 1656 (C=0) cm™.

15  NMR (DMSQ) £ {ppm) 9.4-9.2 (bs, 2H); 7.95 (s, 1H); 7.54 (s, 2H); 7.32

(dd, 1H); 6.98 (dd, 1H), 6.85 (dt, 1H); 5.9 (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 (,

1H); 2.72 (dd, 1H); 255(m 1H), 2.37 (s, 3H).

.. -~
- *

20 Example 29

2-(3,5-Bis-trifluoromethyl- 2-{S){4-fluoro-2-
methyl-phenyl)-piperazin-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 trifluoroacetic
acid (5 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,0 and treated with HCl 1M in Et0 (5 mL). the mixture was
stired 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™.




1 H); 5.22-5.06 (2m 2H), 4.47 (dd, 1 H); 3.5-2.37 (m 15H). 20 Exanple 31
244- Fl uor o- 2- net hyl - phenyi | - pi perazi ne-1 -carboxylic acid 11-(3, 5-bis-
trifluoronethyl-phenyl)-but-3-enyll-nethyl-am de hydrochl ori de

(di astereoisoner B) 25 DCM (2 m-) and trifluoroacetic adi HAPPIN -) were

added to late 66 (44 ng) and the resulting sol upg tirred at
v{éng FaRA . ﬁtg&pfg&ﬁgﬁﬁ

r.t. for mnutes. The mxture was concentrated in vacuo,

partitioned between 10% sodi um carbonate soI ution and AcOEt. The organic

| ayer was dried and concentrated in vgg the resi due was dissolved in

Et 20 and treated with 30 HCI 1Min Et2 (5 m.). The m xture was stirred at

r.t. for 10 mn, then concentrated in vacuo to give the title conpound (39

rrg) as white solid. IR (nuj oI) 3422 (NH2+) , 1726 (C=0) cm-1 NWR ((C)IVBO)
S (ppm 9.24 (bm | H); 2 (b H; 7.99 (s. | H,; 7.78 (s, 2H);

(dd, 1 H); NMR (QMSO) 6|-(ppm) o2 4 (IQS:itZH)J.?}QZ (bts zm) (ma (bs)2H)5 7243 (dd, 1 H) 07

AR 2004 VO fH. B fyd B 7??1%8@25 @5 (39 algiilda, 49405 gy P, 4,49

E?d 2&|)H)2§ fé%ﬁ@@xﬁ% %EH 2.4

2.79(m, 1 236-242(m4 i 1.78.

4- Fl uor o- 2- neb8Yin; a7 {mi, pe.azi ne-1 - car boxyl ic acid FI0.5-bis_

trifl uogomet hyl - phenyl ) - 2; net hyl - propyl i - net hyl - ami de hydrochl ori de

(di astereol somer Al Tri luoroacetic acid (1 nL) was added to a sol ution of
i nt er medi at Exapleg¥0 ngy) in DCM (1.5 nl) and the resul tirig sol ution was

stirred at 1aU4-Fi@brotd-methyNphanyf-pipBfazihd L ﬁb%l&%ﬁ‘@ﬁi#%@ élEn Yo

then partiti: A5 ST T AT DOTT
organic Iayé!'l ugrometh yiphanyl But3re ngt

di ssal ved i {didstérecdsombr Aat ed W|th HC1 IMin Et20(1 rrL) The mxtu(rje was
ST uedpt Doy @bt g Wilbord it SRR AL Wtk BRRKE F8 Bedfod R 66 TL00e o
NMVR ( d6- DI\/B(W rag) Apdithe resuliings solptipn waasostinted at ky.; for 3@aminutestThe 7. 26 (m

1 H: 6.96 (hidute Iﬁl‘)as @brﬁ@n(rﬁied]m'i»acué t?\lan( itld]neﬁ)bet& ér 1Wso&|uﬁi 3.4-3.0
(m 4H; 2. 88rbona%e solu?gg and icE)E% 'f‘he anlc Iayer 5:was I_Qnedo 58 (d. 3H.

concentrated in vacuo: the residue was dissolved in Et;O and treated wﬁh

15  HCI tM in Et;0 (5 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) 5 (ppm) 9.05 (bs, 1H); 8.81 (bs, 1H); 7.96 (bs, 1H); 7.55
(bs, 2H), 7.25 (dd, 1H); 6.97 (dd, ‘IH), 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). i

20

Example 31
2-{4-Fluoro-2-methyl-phenvl}-piperazine-1-carboxylic acid [1-(3,5-bis-

trifluoromethyl-phenyl)-but-3-enyl]-methyl-amide hydrochloride
({diasterecisomer B)

25 DCM (2 mL) and trifiuoroacetic 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;0 (5 mL). The mixture was stirred at r.t. for 10 min, then
concentrated in vacuo to give the fitie compound (39 mg) as white solid.
IR (nujol): 3422 (NH,"), 1726 (C=0) cm’™
NMR (DMSO) 3 {ppm) 9.24 (bm, 1H); 9.02 (bm, 1H); 7.99 (s, 1H); 7.78 (s,
2HY, 7.26 (dd, 1H); 6.97 (dd, 1H), 6.87 (dt, 1H); 5.47 (m, 1H); 5.2 (t, 1H);




M5: mz =520 [Md!']+. 20 Exanple 33 2 4-Fluora 2-nmeth | hen | i
erazine-l-carbo lic acid 11 3 5-bis- trifluorometh I-hen -2-neth | ro |
-meth -am de hydrochloride fdiastereoisoner B) 25 Trifl u@rjogrpegpc acid (1
m.) was added to a solution of internediate 77b (37 ng) in DCM (1.5 i)
and the r@gfbfig-solution was stirred at r.t. for 30 MM gekRepdfte M xture
was concentrated in vacuo, then partitioned between 10% potassium
carbonate solution and AcOEt. The organic |l ayer was dried and concentrated
in vacuo: the residue was dissolved in 20 30 and treated with HJ | Min
Et20 (1 nmL). The m xture was stirred at r.t. for 10 mn, then concentrated
I n vacuo and the residue triturated with Et20 to give the title conpound
(20 ng) as white solid. NVMR (d6-DVMBO): 8 (ppm 9.14-8.89 (bs, 2H); 7.96 (s.
1 H; 7.69 (s, E? 7.02-6.95 (dd, 2H); 6.58 (m | H; 4.71 (d, 1H); 4.45
(dd, 1H); 3. 5@33 d, HH); ‘3@94991H249$92d<301mmsmw.m)aszz«eem,(zm) 497 0.87
(d, 3H); 0.7 - -520[MCI]4 0 7 APR 2004
PCTI EPOQ 09722 Ex%'?f{?se(%?%g%%ﬁ%ﬁzol?g Sﬁ) hen ! -

erazi ne-1-carboxylic acid ft3.5-bis- 5 trufluororreth I-hen -c cioro -meth
| -meth -am Exanipldi3achl orlde (di astereoi somer Al Conc. HCl (50 pL) was
added toga SQI t 0 Bdi ate 80 (1.0 I.n th .~) and the
M xture Was ' A L PR RSt : S

the residue inifluoromethviphenylZmethy 2
\/\hltesolld dﬂy&eﬁ%@né,ﬁpm 933(bm 1 H; 9.16 (m 1H) 8.0 (bs, 1
,779(bs,ro ” (é. 3&& I—?448 (dd, 1H), 4.27 (d,
1H); 3.5- 2. 81[Orogeglic ) veas) addedto 3 gplutiopipf infemaediate 178435 0. 45 (m
1 H; 0.38 (mg)Jm HCM @. 5)8nl()nand-tl)e résulfingpBBiutiod was stirred at r.t. for 30
10  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 HCl 1M in E&0 (1 mL). The mixture was stirred at r.t. for
10 min, then concentrated in vacuo and the residue triturated with Et,0 to
16 give the title cd%pound (20 mg) as white solid.
NMR (de-DMSO): & (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-CI]".
20

Example 33
2-{4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1«(3.5-bis-

trifluoromethyl-phenyl}-2-methyl-propyl]-methyl-amide hydrochloride
(diasterecisomer 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 Et2O

30 and treated with HCl 1M in Et2O (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 title compound (20 mg) as white solid.

NMR (ds-DMSOY}: & (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); 2.85-2.80 (m, 5H); 2.6-2.38 (m, 4H); 0.87 (d, 3H); 0.72 (d, 3H).




12 3 5-Bis-trifluoronmeth -hen -3 6-dih dro-2H nyridyn-1wll-12-44 -
fluoro-2-meth |-hen 1 - i razin-i- -nmethanone hydrochl ori de..

(di astereoi somer A) 20 Trifluoroacetic acid (5 m-) was added to.a sol ution
of internediate 68 (172 ng) in DCM (5 m -) and the resul OildPRHluti on was

stirred or 30 mnutes. The m xture was concent acuo,
t hen par ﬁ’?:bg%%l bet ween 10% pot assi um car bonate sol uti gﬁf@go "&(7: t. The

organic layer was dried and concentrated in vacuo: the residue was
di ssolved in Et20 25 and treated with ] I Min Et20 (5 nL). The m xture
was stirred at r.t. for 30 mn, then cOncentrated in vacuo and the residue
triturated with Et20 to give the title conmpound (90 ng) as white solid. IR
(nujol) 1656 (C=O cm'. NWMR (DVMSO & (ppm 9.23 (bs, 1H); 9.17 (bs, 2H);
7.89 (s, I H: 7.56 (s, 30 2H); 7.32 (dd, 1 H; 6.95 (dd, 1 H), 6.82 (dt,
1 H; 59 (MSIimEg=80M-C,. 1 H; 5.47 (d, 1 H; 4.6 (dd, 1 H; 4.4 (m |
H; 3.4-3.2 (m 6H; 2.94 (m 1 H,; 2.7 (dd, 1 H,; 2.56 (m 1 H), 2.36 (s.
3H). Exarrplce! 36 £ 01/ 25219 91 0 7 APR 2004 PCTI EPOO/ 09722
2-(S)44-Flu yl ; phenyl ! - pi perazi ne- 1-carboxylic acid fl-R]-
(3,5 bi s4r | Z-4AFIuGTORdndthgtshdnyi). fic NBsiBaNgsisAkiRDat e To a
suspension Qf. r l.at,e . f '
(5. 63L) svvas?ﬁ'g-gg : F *’;'-':' YInE 2550l uti on of
di t er but hyl hydrechloride(digstoterigdmier McOEt (24.5L) was added in 35 min,
rraintainingcgpﬁg_m k : ' stirred
at 0C for 15 mn, Pl gg’}gg%s;)ﬁd_gla Iﬁara?s?@gﬁﬁ&gﬁﬂe&ﬁne@%ﬁ%\%@mﬁ?& 39.2L),
concent r at ed"¢tganal Gmlgandithe mixwe wasgefluxed fari Hmirp The mixtyeovaene
( éa9gKg) i48 conédritrdted.ibvacg® ahe thé cedifue Trith&itgdkﬁtﬁi%(g tbfbiﬁéfg‘)g e then
adde intain ; nper at ure between an : e
suspenggon M@r@ﬁ)ﬁsﬂ%ﬁgg‘aﬁ 5 mn at 20125C and 30 mn at 70Cand
then the solNMRARMSO) &1{ppmp8idat(dng2 Hji ButGe(myd K 842 (8%, 1H)4BIZP (bsgd
triethyl am pen(2.0dd, "H); 8! 2H5 0448 ad! NI 165 3.52.8 (m,

" SH), 2.34 (s, 3H), 1.47 (m, 1H); 0.84 {m, 1H); 0.45 {m, 1H); 0.38 (m, 1H);

-

0.08 (m, 1H).

15 3
Example 35 .
[23,5-Bis-trifluoromethyi-phenvyt).3,6-dihydro-2H-pyridyn-1-v1]-{2-{4-
fluoro-2-methyl-phenyl)-piperazin-i-yi}-methanone hydrochloride . .
{diastereoisomer A} _ .

20 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

25 and treated with HCI 1M in Et.O (6 mL). The mixture was stirred at r.t. for
30 min, then concentrated in vacuo and the residue triturated with Et;0 to
give the title compound (30 mg) as white solid.

IR (nujol) 1656 (C=0) cm™.
NMR (DMSOQ) 8 (ppm) 9.23 (bs, 1H); 9.17 (bs, 2H); 7.89 (s, 1H); 7.56 (s,

30 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); 2.4 (m, 1H); 2.7
(dd, 1H); 2.56 (m, 1H), 2.36 (s, 3H).

Example 36



15 refluxed for 15 hrs. The reaction m xture, cooled at 20125C was treated
w th aqueous solution of NaOH 10%lv (36.75L). Organic phase was washed
with HCl 4%/v (46.55L) and Nad 11,5%oplp (4 x 24.5L) then concentrated
to 14.7L. and. diluted with Giclohexane (39.2L). The i xtluf APRvgg filtered
t hrough WEi0IREA9 20 pad (4.9Kg) that was washed twi ce wi tRCTERDNIDZ e Of

CH AcCEt 85/15 (2 x 49L). To the Eluted phases (14.7L) cooled at 20/25C.,
met hyl tertbutyl ether (49L) and net hansul phonic acid (4.067L) were added.
The mixture was washed with NaOH 10%I84 (31.85L) then with water (4 X
31-.85L). Oganic phase was concentrated to 9.8L, methyl tertbutyl ether
(49L) was 25 added and the solution filtered through a Smcron filter then
concentrated to 9. 8L. At 20125C MIBE (29.4L) and netansul phonic acid
(1.098L) werg > RS, . red at
20125C for “ washed
with nethyl

o 30 obt almeﬁ@ngm hgnggmpound(S 519Kg ) a | t solid. 1H NIVR (DVBO) S
8. 99 o 7.27
Sﬁ,m)l X Rha; museenspn' F itormecidte o1 GsoRe) ‘n AR Bardl, 1 1
2 0 ( riyietHyjamineo®.63h) v adBed2The , mixtdre Was ¢odled BHYC tReR@ (s, 3H);
(

AR SR ohcfith fupic L3I KREORTIFESL ot Bdac * 0 a

t
(
(
3.
1.
2- ('S) 44- Fl udfo39- Reip--mamjaining the stemperatuser betwaean Liand -38.- The- f
L.

L., gr Pnle Zi ; [ Ie édag@h@i@sﬁtmw & odcfdamlsl mﬂ%h%b}ﬂsﬂe forl @ b, thehuwsgéféemd&fz ‘
BH3' THF 1 M ierﬁrﬁ ?é%g g‘?ﬁé"?&l 3 A W@%aﬂgﬁf loya SEIUOB | L 1 or
3 hr. HO 3m)(r$hosgemms(1§|7&g/}wnam (@4.5Lpcooleg 1oh@°Cr Faiethytamimext ure in
' han-aodSPA A0 SO ARSI il o g el 2,
until a pH A% am@rpwagéhmf@rxtha 4§ min at 20125°C and 30
min at 70Cand then the solution of intermediate 82 diluted with AcOEt
(4SL) and triethylamine (2.6L) was added in 30 min. The mixture was
15 refiuxed for 15 hrs.
The reaction mixture, cooled at 20/25°C was treated with aqueous solution
of NaOH 10%v/v (36.75L). Organic phase was washed with HCI 4%vfv
(46.55L) and NaCl 11,5%p/p (4 x 24.5L) then concentrated to 14.7L. and
diluted with Ciclohexane {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., methyt 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, stirred at 20/25°C for
10hrs and 2 hrs at O°C.Then the precipitate was filtered, washed with
methyl tertbutyt ether (4.9L) dried under vacuum at 20/25°C for 24 hrs to
30 obtain the title compound (5.519Kg.) as white solid.
'H-NMR (DMSO) 5 (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 - CH3SO;H]



with Et.20 (4x160 m ) and the conbi ned organic extracts were dried over
Na2SO4, the solids were filtered and evaporated to | eave a col oudess. oil
whi ch was purified by flash chromat ography (silica gel, EtQAcl Methanol 15
713). The obtafni ed product was suspended in Et20 (220m)03rﬁ(ﬂR\lﬂﬂ$hed wi th

NaHCO3 s@lp01kd2¢36m ). The conbi ned organi c phases were ggd bﬁaﬁlsofl) and
evaporated to give the title conpound as white foam (8. 7g
(CDC13) 8 (ppm 7.78 (s. | li): 7.60 (s, 2H); 728(m 1H); 685(dd I
H; 6.79 (td, 1 H); 553 ft 1 H); 4439édd Il H; 2.9-3.5 (m 5H); 2.78(m

201 H), 2.71 (s, 3H); 2.43 (s, 3H); 1.47 (d, 3H). Exanple 38

2-(S)-(4-Fl uoro-2-~net hyl - phenvi) - pi perazi ne-|-carboxylic acid rl-(R)

(3.5-bis-trifluoronethyl-phenyt)-othyll-nethyl-am de hydrochl ori de 25

Exanmpl e 37 (0.1g) was dissolved in Ethyl Ether (O 8m) at room

t enper at ur e ESC:traiz 586/ [MIc HE09Q[CHy®@4) Et hyl Ether (0.6ni) was added. The

suspension was stirred at 3"C for 3 hour, then filtered and washed with

Ethyl Ether (I m) to afford the title conmpound ( 0.01 5g ) as a white

solid. 'H ExempiesS® 8 (ppn) 9.31 (bm 1H); 9.11 (brn, TH); 8. 02 (bs,

11°1); 30 7218)44F1ystb-2-me nyR-pil

5 34 (qsZ bid: 3 f ]

73 -’1 U O :

PCT/ EPO0/ 09T22 sxﬂuﬁhaoﬁmwmmatpl% (AS ﬁ@émahwmﬁam @4minat 0%e,

I ngredi ent 2 St I e fi.Om
5 cSER G B TR S0 S e TRE SelldfPuas et

Croscarnel | ose he active_i1ngredient is

bl ended wi t At fefodord BicHE % . (54 Hﬂaénﬁfo‘d’&h added yuaintaiping; the gel atin
capsul es or reitiBh SaRfte i® ahGterbhthtarsd ﬂ'IeUﬁaﬂibn RbRliRPVasEEred atREs: The

tabl et canshg RAIGIwaS' HAnC8Bd 11 25') and solid NaHCO; (62.4g) was
added portionwise until a pH of 6.5.The aqueous phase was exiracted
with Et2O (4x160 ml) and the combined organic extracts were dried over
" NazS0y4, the solids were filtered and evaporated to leave a colouriess oil
which was purified by flash chromatography {silica gel, EtOAc/Methanol
15 7/3). The obtafhed product was suspended in EtO {220ml) and washed
with NaHCO3; sat. (2x36ml). The combined organic phases were dried
(Na2S0,) and evaporated to give the title compound as white foam (8.7g,).
"H-NMR (CDCIs)S(ppm)T 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, tH); 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-trifluoromethyl-phenyi}-ethyll-methyl-amide hydrochloride
25 Example 37 (0.1g) was dissolved in Ethyl Ether (0.8ml) at room
temperature, then 1M HC! 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 (1m!) 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).




techni ques acid~coatings. 10 B. Tablets Active ingredient 20.0ng Lactose
200.0mg Mcrocrystalline 70.0nmg Cell ul ose Povi done 25.0 Crascar nel | ose
6. Ong Sodi um Magnesi um Stearate 1.5ng The active ingredi gﬁtAPiRgﬁ@I ended
with lactose, mcrocrystalline cellulose 15 and part of the croscarnell ose
sodium TWOM28HE is granulated with povidone after di speRCIHERPONITIR
suitable solvent (i.e. water). The granule, after drying and conmm nution
is blended with the renaining excipients. The blend can be conpressed

usi ng appropriate punches and the tabl 8% coated using conventi onal

techni ques and coatings. 20 ¢ Bolus 0 7 APR 2004 WD 01125219 PCT/ EPOO/ 09722
94 Active ingredient2-60 ng/m Sodi um phosphat el. 0-50.0ng/ M water for
injection gs tol m 5 10 The formul ati on may be packed in gl ass anpoul es or
vials and syph cv PALRpfgr Ubber stopper and a plastic/netal overseal
(vials onl y)f’gﬁrﬁ'ﬂmﬁct ive ingredient 2-60 ng/m infusion solution
(NaCl 0.9% or 5% dextrose) gs to 100m 15 The fornul ati on may be packed in
gl ass vials ArCpbsglescTaggts The affinity of the conpound of the invention
for NK1 receptor was determ ned using the NKLl-receptor binding affinity
met hod neasuring in

Active ingredient 20.0mg
Starch 1500 2.5mg
Microcrystalline 200.0mg
Cellulose )
Croscarmeliose 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
_ technigues apd coatings.
10
B. Tablets
Active ingredient 20.0mg ) )
Lactose 200.0mg
Microcrystalline 70.0mg
Cellulose
Povidone 25.0mg
Croscarmeliose 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

¢) Bolus



vitro by the conpounds'. ability to displace [3H - substance P (SP) from
reconbi nant human NK1 receptors expressed in Chinese Hanster Ovary 20 (CHO
cell nenbranes. The affinity values are expressed as negaf 7v&PR 2liggari t hm of
the inhibition constant (Ki) of displacer ligands (pKi). The pKi val ues

obt ai nedyag1kidge aver age of at | east two determ nations vpc?fh‘,g@pf sentative
conpounds of the invention are given in the follow ng table: anpl e
Nopki 18.97 48.36 58.67 89.37 98.81 109 128.7 148.7 169.4 0 7 APR 2004 WO
01/25219 PCTI EPOQ/ 09722 95 189.56 199.gy7 209.46 218.95 229.39 239.32 249.18
259. 32 289. 31 298.87 308.78 328.59 349.10 369.81 The ability of the
conpounds of the invention at the nkl receptor may be determ ned using the
gerbil foot tapping nodel as described by Rupniak & .

Active ingredient 2-60 mg/mi
Sodium phosphate 1.0-50.0mg/mli
water for injection gs to 1ml
5 .

The formulation may be packed in glass ampoules or vials and syringes
with a rubber stopper and a plastic/metal overseal (vials only).
D} Infusion

10
Active ingredient 2-60 mg/ml
Infusion solution (NaCl 0.9% or 5% dextrose) gs to 100ml
The formulation may be packed in glass vials or plastic bag.

15 P

The affinity of the compound of the invention for NK1 receptor was
determined using the NK1-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 g4



5 Wllians, Eur. Jour.' of Pharmacol., 1994. The conpound was adm ni stered
orally and one hour |ater an NK1 agonist (e.g. delta

Am noval eryl 6] Prog, Me- Leul] - substance P (7-11)) (3pnol in @7_Al]pR|mg) was
infused directly in the cerebral ventricules of the aninals

dur ati on wo dinetisf oot tapping i nduced by the NKI agoni st keErEroodsiha-

Am noval eryl 6] Pro9, Me- Leul0] - substance P (7-11)) was recorded continuosly
for 3 mn using a stopclock. The dose of the test conpound required to
inhibit by 50%the tapping i nduced by tdg NKI agonist (e.g. delta

Am noval ery | 6] Pro9, Me-Leul] -substance P (7-11)) expressed as 15 ng/ kg was
referred as the I D50 values. Alternatively the conpounds nay be

admi ni st ered subcutaneously or intraperitoneally. Representative results
obt ai ned for conpounds of the invention when ven by oral admnistration
are given in the fol | owi ng tabl'@ 0 7 APR 2003‘%%13 01/ 25219 PCT/ EP"/ 09722 96
Ex NoED pj Q (M3 kU I'n) 19_ 0.048200. 065 210.9.2¥60. 05 No untoward effects
have been observed when conpoungds of the inyention have been adm nistred

to the gerbil at the pharmacol 6dical 5 actiVe doses. 97 Clains 1. A
conmpound of fornmula (1) 5 wher@ln R1L R3)n 118.9% R2R10 (1)
22 9.39
23 9.32
24 9.18
25 9.32 i
28 9.31
29 8.87
30 8.78
32 8.59
34 8.10
36 9.81

The ability of the compounds of the invention at the nk1 receptor may be
determined using the gerblll foot tappmg model as described by Rupmak &
5 Williams, Eur. Jour. ‘of Pharmacol., 1994.

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
5uL 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®[Pro’, Me-Leu'%-substance P (7-11)) was recorded
continuosly for 3 min using a stopclock. The dose of the test compound
required to inhibit by 50% the tapping induced by the NK1 agonist {e.g.
delta-Aminovaleryl®[Pro® Me-Leu'%-substance P (7-11)) expressed as

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 tabie



0O 7 APR 2004 R represents a hal ogen atomor a Cl-4 al kyl group; 10 R1
represents hydrogen or a Cl al kyl group; R2 represents hydrogen, a Cl-4

al kyl, C2_6 alkenyl or a C3-7 cycloal kyl group; or RL a g'm@ﬁget her with
nitrogen and carbon atomto which they are attached res@ represent
a 5-6 nenbered heterocyclic group; R3 represents a trifluoronethyl, a Ci,
al kyl , VeP¥2R%oxy, a 15 trifluoronethoxy or a hal ogeF gYHp7

represents hydrogen, a (CH2)gR7 or a (CH2)rCQO(CH2) pR7 group; R5 represents
hydrogen or a Cl-4 al kyl group; R7 reg)resents hydr ogen, hydroxy or NR8Rg
wherein R8 and Rg represent independ | y hydrogen or Cl-4 al kyl
optionally substituted by hydroxy, or 20 by am no; R10 represents
hydrogen, a Cl-4 al kyl group or RL O together with R2 represents a C3.7
cycl oal kyl group; mis zero or an integer from1l to 3; nis zero or an
integer froml to 3; both p and r are independently zero or an integer
froml to 4; g is an integer 04 prowdejthat , when Rl and
R2 together with nitrogen fa s : by are attached
respectively represent a § er@04het er ocycll C group, i) mis | or
2; ii) when mis 1, Ris not 2h Iuorlne@ 5|||) when mis 2, the two
substituents R are not botp—fFaotri++ | cal |l y acceptabl e
salts. and sol vates thereaf. R m 98 0 0’4APR 2004 2. A conmpound as cl ai ned
inclaiml wherein nis 2 and383 IS trﬁbguororrethyl both at the 3 and 5
position . 5 3. A conmpound—as—ctarmed—Tm ctarnmri-or-tiaim 2 wherein Ris
sel ected i ndependently from hal ogen or a Cl-4 alkyl group and mis 1 or 2.

4. A conpouRd aftowadMefetts ﬁBVe e ébtﬁ%nied avBehesripounds of2the 10 R is

A conpound BESTa haré; hedh ARRETRR o 1% Berofidl e mereconghfboen or o

met hyl 5gr ousctivésloses.




6. A conpound as clainmed in any of clains 1 to 5 wherein RL is hydrogen or
a nethyl group. 7. A conpound as clainmed in any of clains 1 to 6 wherein R4
is 20 hydrogen, a (CH2)r CQ( CH2) pR7 or (CH2)gR7 group, wherein R7
represents an amine , both p and r are independently zero or 1 ; qis | or
2. 8. A conpound of formula (1) as clainmed in any of clainms 1 to 7, 25
wherein R is selected independently fraogm hal ogen or nethyl, R3 is
trifluoromethyl both at the 3 and 5 position, Rl is hydrogd bR }igit hyl , R2
i s hydrogen, methyl, 2-propenyl or a cyclopropyl group or together with Rl
is a 3,6-di hydro-2Hpyridin-lyl, a piperidin-1-yl or a pyrrolidin 1-yl
group, R10 represents hydrogen, a maa-%)-mgbr R10 together with R2 is a 30
cycl opropyl group, R4 is hydrogen, an am noacetyl or am no ethyl group and

RS is hydrog n or ag%émd%ﬁl‘rg W4R rI_Il?yla@l)corrpound of formula (1) as clained
re

in any of cl rms 1t [ sel ected i ndependently from hal ogen
or nethyl and mis 2, 99 0 7 APR 2004 R3 is trifluoronethyl both at the 3
and 5 position, Rl and R2 are | nde dently hydrogen or nethyl, R4 is
hydrogen and R5 is hydrogegg 10, conmpound ac\ord % to claim1 selected
from 5 2-(4-fluoro-2-nethyl - pheryt) - deera;f(n boxylic acid (31
5-bis- trifluoro nethyl-be nzyl)- rr@t hyk{)am de;
2- (2-1sopropyl - phenyl ) - pi per azi ng- | ¢ aci d
(3,5-bis-trifluoromethyl- benzyl)-meth f&;ﬁ
2- (4- Fl uor o- 3- net hyl - phenyl) - piperazi-ne- car boxyl ic acid (3,5-bis- 10
trifluoronethyl-benzyl)-net hyl
2-(2,4-D fluoro-phenyl) - pi per a 2! carboxylic acid (3,5-bis-
trifluoronethyl-be nzyl)-metgykh- am de;
2-(4-11 ur o- 2- met hyl - phenyl )'- pi per azi ne-1-carboxylic acid [1 -(3,5-bis-
trifluoronethyl-phenyl)ethyl]-nethyl-anmlde; 15 2-(4-Fl uoro-phenyl)- pipe
razine-|-cargxyl;Jjc acid (3,4-bis-trifluoronethyl- benzyl)-nmethyl-an de;
2- Phenyl - pi perazine-1-carboxylic acid (3,5-bis-trifluoronethyl-benzyl)-
nmet hyl - am de; 2-(2, 4-di chl oro- phenyl) - pi per azi ne-1-carboxylic acid
(3,5-Dbistriflpeggtesents a halogen atom or a C4_4 alkyi group;
10 R1 represents hydrogen or a Cq_4 alkyl group;
Ro represents hydrogen, a Cq.4 alkyl, C2_¢ alkenyl_or a C3_7 cycloalkyl
group; or R4 and R2 together with nitrogen and carbon atom to which they
are attached respectively represent a 5-8 membered heterocyclic group;
R3 represents a trifluoromethyl, a Cq4 alkyl, a Cq4 alkoxy, a
15 trifluoromethoxy or a halogen group;
R4 represents hydrogen, a (CH2)qR7 or a (CH2)rCO(CH2)pR7 group;
R5 represents hydrogen or a C4_4 alkyl group;
R~ represents hydrogen, hydroxy or NRgRg wherein Rg and Rg represent
independently hydrogen or C1.4 alkyl optionally substituted by hydroxy, or
20 by amino;
R4 represents hydrogen, a C1-4 alkyl group or
R10 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
25 from 1 to 4; provided that , when R4 and R together with nitrogen and
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 flucrine,

and pharmaceutically acceptable salts. and solvates thereof.




20 net hyl - benzyl ) - net hyl - am de;

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

2- (4- Fl uor o- 2- net hyl - phenyl ) - 3- net hyl - pi perazi ne-1|-carboxylic acid (3, 5-
bi s-trifluoronethyl-benzyl)-nmethyl-amde;, 25 004

2- (2- Met hyl - 4- Fl uor o- phenyl ) - 6- Met hyl - g8 per azi ne-| -carDb Q@ﬁ g acid (3,5
bis-trifluoromethyl-benzyl)-methyl -am de;

2- (4-fluoro-2-nethyl-phenyl)-piperazine-1 -carboxylic acid [1 -(3, 5-bis-
trifluoromethyl-p henyl)ethyl]-nethyl-amde; 4-(2-Amin
o-acetyl)-2-(S)-(4-fiuoro-2-methyl -ph enyl)-pi pe razine-1 - 30
carboxylic a@ d (3, SAlnanpourid asrcaimicdyin- daimyl ) whetdiy In &R2dand R3 is
2-(S)-(4-Flugrn-2- | - | )5 4- L Ri pDert d ine-4-carbonyl)-pi perazine-| -
carboxylic aiﬁr'fﬁ“’?%'%@f?"wgwﬁé éﬂé{gtf&%-'tlnog'n'zyl ) - met hyl - am de;

4- (2- Ami no- et hyl ) -2-(S) - (4-fluoro-2-nethyl - phenyl)-pi perazine-1 -carboxylic

acid (3, g-big tr| fl ugr&fmgﬁw,d b%naéllr),eg%h(yibﬁrﬁ & cléfﬁ)c amega[ﬁl (?5 bi s-

2-(S)-(4-Fluoro-2-neth erazi ne- 1- car box

trifluoronet 8¢ eombmde)pew@ntipfr@pyhpbseﬂma Erfi-d@lky! group and m'is 1
[2-(3,5-Bis-torifluoromethyl-phenyl)-pyrrolidin-1-yl]-[2-(S)-(4- quoro-2-
nmet hyl - phenyl) - pi perazin-1 -yl ]-methanone; 5
[2-(3,5-Bis-trifluoronethyl-phenyl)-3, 6-di hydro-2H Xrld

-yl ]-[2-(9)- (44- f | uoRcompRUnsd,as 9I|ae'n9<|1 jn meéf Hlaims) tgui}whsmarmrlﬂ

P T L2705 - B [ SERIES e RO RORS haoBncor methyl proue, a2 or 4

2- (4- Fl uor o- postiony| - phenyl ) - pi per azi ne- 1 - car boxyl i caci d[ 1- (3, 5-bi s-
trifluoromethyl-phenyl)-but-3-enyl]-net hyI am de; acid[1-(3,5-bis-
2- (4- Fl uor o- 2- net hyl - phenyl ) - pi perazi ne-1 -carboxylic

trifluoronethyl-phen I I
2- (4- Fl uor o- 2= net hyl )‘b%oéﬁ S?ﬁ‘gya%ecﬁéﬁl%ﬁeklm gt’ 33@%” toafweﬁén%g S
trifl uoronet hydredemgt Ja ayethglkgropp! - net hyl ] - net hyl - ani de; 15 and
enanti oqlra) phar maceutically acceptable salts (e.g hydrochl ori de,

u phon

nmet hans ate, acetate) and solvates thereof. 11. A compound,_accordi ng
to claim1, which isAxcgmepoynd gsflaimeg. in any of claims 1 to 5 wherein R4 is

hydrogen or a methyl group.

7. A compound as claimed in any of claims 1to 6 wherein Ry is

20 hydrogen, a (CH2)rCO(CH2)pR7 or (CH2)gR7 group, wherein Ry
represents an amine , both p and r are independently zeroor 1; qis 1 or
2.

8. A compound of formula (I} as claimed in any of claims 1to 7,

25 wherein R is selected independently from halogen or methyl, R3 is
trifluoromethyl both at the 3 and 5 position, R4 is hydrogen or methyl, R2
is hydrogen, methyl, 2-propeny! or a cyclopropyl group or together with R4
is a 3,6-dihydro-2H-pyridin-1yl, a piperidin-1-yl or a pyrrolidin 1-yl group,
Rqo represents hydrogen, a methyl or Rqp together with Ry is a

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

9. A compound of formula (1) as claimed in any of claims 1 to 8,
wherein R is selected independently from halogen or methyl and m is 2,



met hyl - phenyl ) - 4- (pi peri di ne-4-car bonyl ) - pi perazi ne-| carboxylic acid (3, 5-
20 bis-trifluoronethyl-benzyl)-nethyl-am de hydrochloride. 25 12. A
conmpound, according to claiml1, which is 4-(2-Am no-acetyl)-
2-(S)-(4-fluoro-2-nethyl-phenyl)-piperazine-I-carboxylic acid (3,5-bis-
trifluoronethyl-benzyl)-nethyl-am de hydrochl oride. 13 A conpound,
according to claiml1, which is 2-(S)- (499! uoro- 2- 07 APR 2004

met hyl - phenyl ) - pi per azi ne- 1-carboxylic acid

[1-(R) - (3, 5- bis trifluoronethyl phenyl) et hyl ] - met hyl - anide

met hansul pho rding.to clal

2-(S)-(4-Fl o t“ﬁﬁé‘i’fﬁw AB)?J a3i And 15 _Rogy W‘g @2 aie
[1-(R) - (3, 5- m&nenldbhtjphqdmgewer rpethyylm rsthwirt]:geTeahle@erragmt.ate 101 O
7 APR 2004 15. A conpound as claimed in any of clains 1 to 14 for use in

therapy. 16. The use of a conpound as clainmed in any of clains 1 to 14 in
5 the prepard0i on of Axompliutahaaconding wsdaimm 1isetedted froment of conditions

medi at edsby LRI AMeth SR IDIBLRSIAE LA O Neidieur tEligs, 17 A

phar maceutlca 03|t|on conpound”as clained i'n any of
clains | to 1ufl qumwﬂﬂﬂné'yl\)mmﬁhbn@“&e nore 10 physi ol ogical |y acceptabl e

carriers or exgi Bbﬁﬂi;ﬁﬁ pﬂaénwﬁpme%ﬁﬁé 1-Larbbeylid &ad 8 %nﬁéaﬁﬂwrom‘ettwlcormound

of formula (I nclaiml, wherein R4 i's hydrogen or a (CH2)qR7
group, prowt}@é‘aaﬁﬂéﬁt V\lﬁ%’ﬁ‘i@i is aCl Aalkyl or a COR6 group, R5 is not in

the 3 15 pofSIZt- 40F1|uofo-Btraethypphanylpauperagnemarbom@r| smdredglﬁisklms— of a
conmpoung, O N .s hydrogen or a suitable nitrogen
pr ot ect ﬁﬂg é&@qﬁgh&“ﬁiﬁ‘#&m?‘ﬁ%ﬁg %@1 group or protecting derivatives
thereof; or R3j&¥-Rjuworoztheriyl))pipemazineetsai®xylior t he guidpar at i(3/5-is- a

corrpound of fﬁfﬁ!‘}* . laim1, wherein R4 is hydrogen or a
(CI—|2)rCO(CH2)'c éﬁroeftj V&ﬁaﬁgﬁbg‘g@ﬁgl allrnlmsé(:és t he reactlon of a conmpound of

fornul a (Vil 12(4-leeipet-metoy- ph@wi)dyeﬁtaé;lr@ hicareyerhic pr Addt | A§-(8500B- or Rob
is (CH2)r Co(t@ﬁ?c)rB%tﬁ’i% -phenpl)efhgfirhehyBaRide;t hereof with triphosgene and an

organi ¢ Base &I» ‘:Rloro \ényl) piperazine-1-carboxylic acid (3,4-bis-triflucromethyl-
benzyl)-methyl-amide;
2-Phenyi-piperazine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-
methyl- amide;
2-(2,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro

20 methyl-benzyl}-methyl-amide,
2-(3,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyi-benzyl)-methyl-amide;
2-(4-Fluoro-2-methyl-phenyl)-3-methyl-piperazine-1-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyl-amide;

25 2-(2-Methyl-4-Fluoro-phenyl)-8-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-
trifluoromethyl-phenyl)ethyi]-methyl-amide;
4-(2-Amino-acetyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-

30 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;

4-(2-Amino-ethyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic
acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide;



addition of the amne (V) 102 RS (VII1) R2 (V) O 7 APR 2004 fol |l owed where
necessary or desired by one or nore of the followng step: 5 (i) renoval
of any protecting group; (ii) isolation of the conpound as salt thereof;
(iii) separation of a compound of fornula (I) or derivative thereof into
the enantioners thereof. 10

100 07 APR 2004

2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(3,5-bis-
trifluoromethyl-phenyl)-cyclopropyl}-methyl-amide;
{2-(3,5-Bis-triftuoromethyl-phenyl)-pyrrolidin-1-yl]-[2-(S)-(4-fluoro-2-
methyl-phenyl)-piperazin-1-yl]-methanone;

5 [2-(3,5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridyn-1-yl}-[2-(S)-(4-
fluoro-2-methyl-phenyl)-piperazin-1-yll-methanone;
2-(3,5-Bis-trifluoromethyl-phenyl)-piperidin-1-yl}-[2-(S)-(4-fluoro-2-methyl-
phenyl)-piperazin-1-yl}-methanone;
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(3,5-bis-

10 trifluoromethyl-phenyl)-but-3-enyl]-methyl-amide;
2-(4-Filuoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  [1-(3,5-bis-
trifluoromethyl-phenyl)-2-methyl-propyll-methyl-amide;
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [(3,5-bis-
trifluoromethyl-phenyl)-cyclopropyl-methyl]-methyl-amide;

15 and enantiomers, pharmaceutically acceptable salts (e.g hydrochloride,
methansulphonate, acetate) and solvates thereof.

11. A compound, according to claim 1, which is 2-(S)-(4-Fluoro-2-
methyl-phenyl}-4-(piperidine-4-carbonyl)-piperazine-1carboxylic acid (3,5-
20 bis-trifluoromethyil-benzyl)-methyl-amide hydrochloride.

12. A compound, according to claim 1, which is 4-(2-Amino-acety!)-
2-(8)-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic  acid  (3,5-bis-
trifluoromethyi-benzyl)-methyl-amide hydrochloride.

25
13 A compound, according to claim 1, which is 2-(S)-(4-Fluoro-2-
methyl-phenyl)-piperazine-1-carboxylic acid [1-{R)-(3,5-bis-trifluoromethyl-
phenyl)-ethyl]-methyl-amide methansulphonate.

30 14. A compound, according to claim 1, which is 2-(S)-(4-Fluoro-2-

methyl-phenyl)-piperazine-1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-
phenyl)-ethyl]-methyl-amide acetate.
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15. A compound as claimed in any of claims 1 to 14 for use in
therapy. '
16. The use of a compound as claimed in any of claims 1 to 14 in

the preparation of a medicament for use in the treatment of conditions

mediated by tachykinins, including substance P and other neurokinins.

17. A pharmaceutical composition comprising a compound as
claimed in any of claims 1 to 14 in admixture with one or more
physiologically acceptable carriers or excipients.

18. A process (A) for the preparation of a compound of formula (l)
as claimed in claim 1, wherein Rq is hydrogen or a (CH2)qR7 group,
provided that when Rg is a Cq_4 alkyl or a CORg group, Rg is not in the 3
position of the piperazine ring, which comprises reduction of a compound
of formula (l1), wherein R45 is hydrogen or a suitable nitrogen protecting
group or Rq4 is a (CH2)gR7 group or protecting derivatives thereof; or

5
R,a
N ||a1 Ry)n

N_ _N
0 1( R10

R2

(R)m

(D

a process (B) for the preparation of a compound of formula (1) as claimed
in claim 1, wherein R4 is hydrogen or a (CH2)rCO(CH2)pR7 group which
comprises the reaction of a compound of formula (VIIl), wherein Rap
represents a nitrogen protecting group or R4p is (CH2)r CO(CH32)pR7 or a
protecting group thereof with triphosgene and an organic base followed by
addition of the amine (V)



RS

P
(Rym

(Vi

102
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T

R = 3N
HN P
\Fmo
R2

V)

followed where necessary or desired by one or more of the following step:

5 (i) removal of any protecting group;

(ii) isolation of the compound as salt thereof;
(iii) separation of a compound of formula () or derivative thereof into the

enantiomers thereof.

10



