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.?_wfalzooe/ 013050 PCT/ EP2005/ 008144 -1 Dual NK1/NK3

ant agoni sts agai nst schi zophrenia The invention
W%F‘?&g'@@“ﬂb the use of conpounds of fornmul a R2 PCRIER05/008144
CF3 R3 OX NCF3 wherein 5 RR_is |ower alkyl or

hal ogen; RZ is hydrogen or hal ogen; R3 -(CHR )" CH,

phenyl, optionally substituted by -(CHR )"OH, or is a
saturated, partial saturated or aromatic 5-or

6- menbered heterocyclic ring wth one heteroatom
selected fromthe group consisting of-N(R4)-, -N=, O

10 -S- or -S(Q 2, and wh optional |y
substituted byPugl &L/ NKSantag : ehmher ¢ni
"n" hydrogen or -(CH2)nOH; R4 is hydrogen,
-S(02) -l ower alkyl or -C(O-lower alkyl; 15 X is -0-,
- CHz bhe invgntign re&atgsotﬁdl}e wsejof ccpmgpurg:}s of forgrla
pharmaceutically active acid-addition salts thereof,
for the preparation of nedicaments for the treatnent
of schi zophreni a. 20 The tonpounds of forrmula I may
contain sone asynmetric bon atons. Accordingly,
the present invention.,i des all stereioisoneric
forms of the conpound$ lra 1, 1ncluding each
of the individual enanti N. aAd_mixt-GFes thereof. WO
2006/ 013050 PCT/ EPZFgaOS/ )08 conpounds of
formula | and their Sartinare Rhara#feri zed by

val uabl e therapeutic properties. Igrhas surprisingly
been found that the conpounds of fornula

wherein

R is lower alkyl or halogen;

R? is hydrogen or halogen;

R? -(CHR’),OH, phenyl, optionally substituted by -(CHR’),OH, oris a
saturated, partial saturated or aromatic 5-or 6-membered heterocyclic ring
with one heteroatom, selected from the group consisting of -N(R%)-, -N=,

—N*- oy : :
» =5~ or -8(0)z, and which rings are optionally substituted by
-(CHR’),OH;

R’ is independently from “n” hydrogen or —((CH;),OH;

R is hydrogen, -S{O,)-lower alkyl or ~-C(O)-lower alkyl;

X 18 =O-, -CH,0-, -§- or a bond;

n is1 or2;

or to pharmaceutically active acid-addition salts thereof, for the preparation of

medicaments for the treatment of schizophrenia.

The compounds of formula I may contain some asymmetric carbon atoms.
Accordingly, the present invention includes all stereioisomeric forms of the compournids

of formula I, including each of the individual enantiomers and mixtures thereof.



10

15

20

. 25

30

35

show a high affinity sinultaneously to both the NK1

and the NK3 receptors (dual NKL1/NK3 receptor

WWEEHO® s), useful in the treatment of PCT/EP2005/008144
schi zophrenia. 5 Schi zophrenia_hs one of the ngjor

neur opsychi atric disorders, characterized by severe

and CiThOPdRp&BIHs 3 fdriRd IrJH%rlBelr Jdiés %réi@l‘é?&%&?&éc[‘gy valuable
di sease affects about 1 t he rid s population.

SThPFARSHEC BEeTHiep it b@ﬁrwyprmlx brsn éomha? Be rompevre fformula I

asiRfF h BL Qfﬁmfy%hﬁﬁl@ﬁk@@ﬂ‘ﬁ{o B H1RQGK B hn @i ;éc&fftors (dual
Schlzo§hren|a mani f ests as auditory and vi sua

hAIK 1K A secepios antagenisioh usefgdp ﬁsﬁtmaenfrﬁd%ﬁ%hlwhrema
synptons), blunted affect, depression, anhedoni a,

poverty of speech, nenory and attention defjcits as

wel | adhizapbrema woyhefmajor(&?ewstheyﬁﬁpm charagterized by

de&RReRd At @M Inshil AhiGhdnf Immamy&g AR ﬁfet-,@ rabéut 1% of the
with the aimof discovering an ideal agent for

pHaFldd PePBgiien Sympaemiraegn B eagly ﬁ#&lémdéﬁriare @i&m@by a period of

t BRerpers6RATRh&Xd A d?Iﬂlﬁa%ndS@zﬁogﬁfeiia AR fdsR a@al\i\&l&ﬁ'ﬁ and visual
aﬁéﬁy of. synpt ons, (has hanpered those efforts ere

usinagpatg Pﬁﬁaéoﬁaoéeéw%fﬁ PAH s Sy BPres)s blunteq@ffect, depression,

di A8 AIaS &fert? ehize &T and atiéh G Sits 43 W95 dia withdrawal
agflsten present 'in all patients. Consequently,
SHESHEE UM schi zophreni a as a single disorder

or as a varlety of different disorders has been

di sc UB&Qﬁcad?:H §c1£lﬁists)éﬁﬁ cliggRhyBde rﬂ_ahﬁ efBHOtvitdlithé hielb discovering
dev neM/dru r .20 schi.z hren|2¥

inth 0
2 el agept %f?ﬂew aé’—a b%efm?w%éaluea) PR3- AR YD :
t éuns 1%3&5&& diSorders, MeUHAGHENhE A oy RPIAIRS BEs RaNSerbE Bibse efforts.
osed on si s of pharmacol pgi cal studies to
" Bhdre A qw&eﬁefqyg\féﬁeﬁ%ﬁmé?r ed Pe%sp%fs ghiggphrenta and no single
Ja»e[;ﬂsm is EQRisELR Prddent ih AR F§1§én@§ QinkeqaBftly, tiediagnosis of
gl ut'amat e, hypot heses.  But %ﬂ

cSSH Ek&‘ieﬂ? 5P S cgg)ﬁﬁqréﬂlaggv%nhe gg% ac C (21‘tde1¥s as been discussed
n&uttddt oagRdoNedafhé ﬁ’ahfo)‘ dpnailiylis the &é%lo ﬁleflﬁw de@eddug for

Lﬁggﬁ%naggwat S knowlefd ot e catpe dgd St g?th?sr‘ﬁsease Some
%@éﬁré&ﬁﬁﬁ@l‘ h?potH@Héé Rave beé:LprabbiedbmvBe Badxﬁyi’ #ﬁ@ﬁﬁ%loglcal studies to
al | .owi_ng once- per - day dosage due to t

atier e ey eveleawe bbfreerEspndingtherapy: ﬁg? ée@ﬁrem&éh? gerotonin and
Cthie Blughate m%tﬁesew Bl tA@hSatd #Qobtkh@bshnPlkdity SGEMESShrenia, an
antagonlsts peared in the ljterature

rPPEPRIIA!S BT ORI RTOB e T8 %‘P%reqaléﬁf E%m?fﬁcshcv against positive
afvd Rigitive sﬁlsﬁﬁd ByrApdni¥l Birthedotd\dad ideandhu gagnfm sé%hrema

and exciting data were uce

tw%{fimfﬁrablﬁeﬁ%ﬁfﬂ dsagrAl IBieniansedre-drE dones 5tfaﬂ)&?ow

GRIPeR$SE SfscMizbphreMcbafiéifls.i N asthma wi th NK2- receptor
antagoni sts. I'n contrast, no clinical data on NK3

g AT E R R NN
S@P@zﬁbd Y the Nigdrakoe ymvm@es&ltsrfaf tHedeatrhérted epedis AepRiion, anxiety,

eth\ r\ﬁ?grgl?'lg (ﬁ%qs am:iE asthma (NK2 and NK1). The most exciting data were

produced in the treatment of chernotherapy-induced emesis, nausea and depress:ou with

pain an

NK1 and in asthma with NK2- receptor antagonists. In contrast, no clinical data on NK3
receptor antagonists have appeared in the literature until 2000. Osanetant (SR 142,801)
from Sanofi-Synthelabo was the first identified potent and selective non-peptide
antagonist described for the NK3 tachykinin receptor for the potential treatment of
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Wrece&tor for the potential treatnent of W2006 O

$39¥CT/ EP2005/ 008144 -3 schi zophr eni a, PRATEPR005/008144
was reported in the literature{Current Opinion in
I nvestigational Drugs, 2001, 2(7), 950-956 and
ReNieoptatihia Cwhichs Gasl fipdrted Uflthe fiterfahd @ﬁﬁﬁﬁ@pﬁwn]ﬂﬁ TRvestigational

Reco ces, ,

@%&%@ﬁ 5933 ~93%, @n#%’ffagféla é‘f’[f&ys\géﬁ“%‘% Sgljroplezia, fne2003,
sb&mnlﬁmatfrc&laﬁ@ Whalthdrh, Wa.@&hﬁﬁhk)\/'fg@ﬁl’q@@%d drug SR 142,801 has

tons 0 chi reni a, such as alte
ﬁéﬁﬁeﬁm m ﬁéﬁhl aﬁé?‘l“’&é’PrPé’P‘PBﬁ%}’m%tRPPéﬁé chizaphregiz such as
@I@fff:l&ﬁhm&m{; daﬁixbﬂlliaﬁuélﬁﬁhods ] t&ﬁhﬁfe%ﬁiotﬁ)ﬂ@?ﬁﬁwdbﬁbtor activity and
i.nactive in reat nen ne e S ons [
PSherabt seebch, K SR ina BeaBaphpt neea A PBIPIORs ) e
altgredsib®ainhedonie fsbéihltisolatiher MedHh 6Hyiant Atién ti GCEFHAE.
antagoni sts have been descrlbed as useful in pain or

fl
opi i SRE berfBin B3 G epiof Sals e hARRres deotibgRgubigpain or
GoflarembtiGpias iwel af in dcmzepltnega;mn@puﬁm@w PAéNYs (2800)) 10(6), 939-

PR e Gtk 3 sat Pk R g HaLo% g and Pychiaric

\&kdrm:m;tuhi}is,s‘ﬁhbb{ﬂetms)]une 2003, a0t stonQRecorkcb?s, 1T nﬂ.QWaBEé?m
scrh ?t a pharmaceutical conposition containing a
Qh of a NK3 receptor antagonist and a CNS
penetrant NKI receptor antagonist 15 for the
t r eatmedditiof, ERep i 8535 2alesaitds apharatageutialvedmpdsitiorb@atining a

conmbination of the ti depr t, od .
sttt onk A BB Rt sl L BP e Bh AP fessrlB Shtagonis
tidretha ntedosant bbdépresiohaat anktyNK3  recept or ant agoni sm
are suitable to treat both posi t i ve and negative
synp [ ' V. Y49
el PR s bR RPN e SomBlhalh 3¢ AR AR Y RS od
aghanwtg prepércizophiNEh r@epﬂih entagmmm aod thefanftipsyochbtic ¢ffeatseof NK3

' 0
Behis? oha MG A S ATRRHIP TreallHHE b dilh egai Himblotns in
déﬁmpihbeﬂaas active at the NK1 receptor for the

5

TR e ChafhERAIER in B A RURE AT ol e R RE Rl
stheznphtroiid arthrltls ast hma, and infl ammtory bowel
di sease as well as madi ation of the enetic reflex and
h
.1 PEEL AR G PR SR LSRN e
he3das.HWO GEPRER al iy W@ §2/Ab3d, Al zhei mer's di sease

~nultiple

They have been described as active at the NK1 receptor for the treatment of diseases
related to this receptor, such as inflammatory conditions including migraine, rheumatoid
arthritis, asthma, and inflammatory bowel disease as well as mediation of the emetic
reflex and the modulation of central nervous system (CNS) disorders such as Parkinson’s
disease, anxiety, pain, headache, especially migraine, Alzheimer’s disease, multiple
sclerosis, attenuation of morphine withdrawal, cardiovascular changes, oedema, such as
oedema caused by thermal injury, chronic inflammatory diseases such as rheumatoid
arthritis, asthma/bronchial hyperreactivity and other respiratory diseases including
allergic rhinitis, inflammatory diseases of the gut including ulcerative colitis and Crohn’s

disease, ocular injury and ocular inflammatory diseases.
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sclerosis, attenuation of norphine wthdrawal,
cardlovascular changes, oedemn, such as 30 oedema

WORIBEHIPIP t her mal i njury, chronic infl ammat or PCT/EP2005/008144

di seases such as rheumatoid aryhritis,

ast hma/ bronchi al hyperreactivity and other respiratory

dir e ASRSkinfHh £ cfﬁ’é%

di seases of th gde or aﬁ‘dakﬁ%% %’5 fa}t@%ﬁdasmg&g% It S%B%’%fmotzon
Crigless fordrestment lnd}efed Apmitifgnryorhe trsatgrent of psychoimmunologic or
| P cBOIRIAE Wist &P 2RA6/ 5 )

il RSN R R 1oty 218 S L Fhys, 1997, 75, 612
aftlagifncet 1§98 2811 1GAQ-he45, dyemyPharmacalin 83,128 0 h@ﬁt WD 95/16679,
nW@ 951/18&4%9%@ 9572@‘?98t W@N@E@n M&‘Wﬁaz\éﬁmﬂ 1148, V41 340, No. 3

for the treatment of psychoi nmuhol ogic or

%pch%"'sb?\gé’t it WP &eP8ers, see Neurosci. Res., 1996,
7 187-214, Can. J. Phys., 1997, 75, 612- 621 Sci ence,
1998, 281pb 5)'%5(4 Qf ﬂ'@ﬁeseﬂ]h%tloﬁ h#d 1RGR4-of chbipodAddSf formula I and
1993, WD 95/16679, 5 WO 95/ 18124 and WO 95/ 23798, The
ek ERgruicalyasentale wits fsasafiforahe tsrtment of pogiiveand negative
180pk8%6 m&amttﬁeﬁm%&;&&ﬁn pSIHBGF ﬁ)rﬁfulzis h epm&ﬁagéﬁtucany active

se of conpounds of formul a

ny on ar.e
p‘f‘%‘f ﬁé@@ﬂ? S8 thereefe elbyieripipameriq fpgms ﬂ%ﬁhééﬁmpevndswe’ Srmula L
tirnemm%cmf ﬂh@%ﬁdﬂn&ﬁal AL THRERE AVPmbEUFE HQRES] the preparation of the

zophrenli ngun s of formul as
g e ot gaherg and their

t ﬁﬁﬁﬁ@éture&is'weﬂta@ ﬂhteSS 8NBlelaboVeOmeRtiGedi g éﬁﬁﬁ’&@h‘ﬂﬂ% c&trol or
formul a i ncl udi ng,each of the indivi

ePfSYﬁqt’Bﬁé)rf iInergs eeBeciatest dinesseond disredsst lihe kindgsfegrd to earlier
t f6n tROQUBa BRI SMBtePONalnGROMEGSs. Medi cament s

contai ning themand their —manufacture as well as the

use of the above-nentioned conpounds in the control or
prevent i m}eﬁfrea kbﬁ%&@c&of%&ﬂﬁﬁé Plor Yis@4galdst Q882pBreéaltare those, -
di sorders of kind referred to earlier 15 or in the
FERIFECE §r©- &rr -@ébpesfabﬁame theEPBRRERES. Preferred

- oIS RbrdRERYIL phehyl) ON- (gxﬁg-c C'_fébﬁényﬂ}lhl(éi}ﬁzm&&'-éhoxy)-

are, hose wherein X is - for exa
tHYEl ﬁﬁ'&]ﬂd@eﬂgl-(sgblgy{ﬁnyd@,r, f1 uoronet hyl - phenyl ) - N
[ﬁ(iabcsmrmﬁler@{aaﬁ;qt ylﬁ%ﬁﬂ&i’éﬁ-‘%}%?&lpﬁ%) 5-(2hydroxy-1-

i ééj}’gz”riﬁr@#hmm%mﬁ Ny tyramide or

[ fb')(zzfﬁﬁﬂbﬁtt‘i’iﬂﬁhﬁﬂﬁéth lfpl{e%yl'?%w[@)(r!’ 'ﬂluoro 2- meth?'l phenyl) -6-(pyrrolidin-

ﬁg dr oxymnet hyl - et hoxy) - pyridin-3-yl]- I sobutyra
-HEneghoxy) -synémc?gylal r%ethsflrlfcrhy@frew{qnyl phenyl ) - N

[4-(4-fluoro-2-nethyl - phenyl) 6- (pyrrolidin-

2-yl met hoxy pyri din-3-y N—wethyl-lsobutyranld

25  Fur t héirtherpisfareed aawmw@a afiforele lophenen X is -S-, for example
WS, £ bfi-tfiflB oromethflPfheRANNL £ (4-fluoro-2-methyl-phenyl)-6-(2-hydroxy-

ethylsulfanyl)-pyridin-3-yl]-N-methyl-isobutyramide.

A further preferred group of compounds are those, wherein X is a bond and
R is a saturated, partial saturated or aromatic 5-or 6-membered heterocyclic ring with

4
one heteroatom, selected from the group consisting of -N(R?)-, -N=, —N-=

, =S-or -
5(0)z, and which rings are optionally substituted by -(CHR’),OH. Compound of this

group are the followings:



2-(3,5-bis-trifluoronethyl-phenyl)-N

“[ 4-f | uoro 2- et hyl - phenyl) - 6- (2- hydr oxy-

é”f@?" 433%ny1 ) - pyri di n- 3-yl ] - N- net hyl - i sobut y PSR ER2005/008144
30 A further preferred group of sconpounds are those,
wherein Xis a bond and R3 is a saturated, parti al

SQI(QrSaE@-@nMor@ﬁlQﬂB{ Serd1PN-[@= ﬂeﬂmﬁ'lﬁ@dmlgﬂ{yﬁbﬁ&wg[ffa Ibipyridinyl-

ri ng] one he eroatom sel ected fromthe
&mﬁ@YbFO hytamide,. N -N+- |, -S or - S(O) 2, and

wbl(grs Ezk-@ﬁﬁu&bﬁleﬁﬂ! bﬁ&é}hj—N [iu%smﬁdraizeﬂleﬂm pﬁ%ﬁ 1 oyt
O&}ngf g@%{}}dt hi j groupﬂ%%&aml%ol | ow ngs:

5 22((3,55b1@t§ﬂ&drbﬁaleg@{ BREHMYN- H@ babloro Y- methyl phenyl) 6-(3-
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y{il]oxyrﬂprg%l? n;‘i;g%hpggeﬁ Hemet[hyf 1sog>utyram1 e,I yl-

22((3;55b1§11t§ﬂﬁdrbﬁ1leﬂﬁl 9H@ﬂ Y N= qah@nﬂdc)ml‘i -methyl-phenyl)-5'-hydroxymethyl-

et hyl - phen
[ 52, -Sf.]l]lBYfﬁﬂ?‘PYlaﬁ ﬂ%N'S‘J%F]Pﬂ 'lwbh‘ﬁtrh%der so%ut yranide, 5
22((3,55b1bkr$ﬂ&drbﬁxleﬂﬁl pREHMYN= RO@OHOro - fdtHy phéi0)- 2= BrdiBxymethyl-

1EV%P]4;§'Y@1§\%HW‘)Y%W“&FW“§WI ] - N-net hyl - i sobut yr
am(ggrbm-gnﬂl?brgmbﬂ:ﬁ& bhéﬁﬂ)upr QO@L foroRReRHy)-p Hlenyl) 1-

h
][rqgﬁlwpq omjrlrl ’»'9""’3/*6 }/etra%yg:@r ']_??1 Y y)me—gg—methy 1sobutyram1de,
22((3,5%9&&11&&5&@@1 9ﬁatﬂmyN Dﬂ’d&rofi' methyl- phenyl) 1 -

[@eﬁl flvlon #&F%g W ?x rahy Eqwﬁa %%ouf wgea‘?n’tﬂi-é\‘ methyl-

Zisggut.'}ra%laet ri fluoronethyl - phenyl)-N
4-f| uoro-2-nme

nél%é)a%é%mbmﬁﬁgﬂquoaoméhﬂspheml) N i@ H4flparey2-metbylaphenyl)-1'-

bhﬁﬂ!an@édl‘ﬂbhfl& ¥1.3',2: Motk dics pzbsl;by%?mﬂﬁ -5-y1]-N-methyl-
ri ¥ I'uor'onet hyl - phenyl :
[zﬁobmwuéﬁ,o 2- met hyl - phenyl ) - 1°

neid)aq §U£d‘e%m»34l(141ﬂu0¥o-23me&1yl herﬁﬂ)‘ f‘@xé“m\”g'rﬁlhe{calgfdfo ]

b N- et h
Iﬁg,%/thPXTB! imylts gll-ter-”fﬁ Ianlgita @me%ﬁ@ﬁg fﬁlﬁ—meﬂ)yl isobutyramide,
[f’ (6 4:1id- %%r@m@ﬁﬁrﬁ%hér@@eﬂw&@% dlh?;dro -2H- thlopYitan-tl—yI) -4-(4-fluoro-

net hanesuyl ony exahydr o-

22-anqthylgghep DTWFldE’:%Yi NNID%YIW‘P tyIgghd yr ani de,

( S_thi 4-
Xk e P L gl 2 gy N hiopyran-4
6?1-)-!4e(>4a1ﬂ1)(db€2 -2@thyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide or

2’(§3 5%%@{ %qrx]lé%ﬁp%n]g{ ZH‘(E[% lbéh%xcg rhlwfca!hlyjrgxtoorlrf€I H‘X(!.v;;yfr)gne—ti—yl)-tl-

2 L3-
e Ry a o B TR Goyr an 4oy )2 & (4 1 dor o

2-met hyl - phenyl) - pyri di n- 3-yl ]
- N-met hy | TheS@hs T ARions of the general terms used in the present description

apply irrespective of whether the terms in question appear alone or in combination.

As used herein, the term “lower alkyl” denotes a straight- or branched-chain alkyl
group containing from 1-4 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, t-butyl and the like. The term “alkyl” denotes a straight- or branched-

chain alkyl group containing from 1-7 carbon atoms,

The term “halogen” denotes chlorine, iodine, fluorine and bromine.




2-(3,5-bis-trifluoronethyl -phenyl)-N[6-(1, 1-di oxo-1,2
, 3, 6-tetrahydro-1) P-thi opyran-4-
W 2006/01385% | yor o- 2- et hyl - phenyl ) - pyri di n- 3- y| POWER20Q§Hp08144
| -i sobutyram de or 25
2-(3,5-bis- trifluororrethyl phen§r) - N-[ 6- (1, 1- di oxo- hex

ahydro « .
(a1 Uiy Stuthse RRRVGRRSE ¥ drofiic Sson.§ mebared sferqqygle ring
' uw;th@me Heteroafide” frmlddewfmgﬁxaimplerpytnohdm 2){)(1 pireridenéylpiperidin-3-

e -thi 4~
| SEIE R Dyt T PR D iRl eR Ry B hiopyzan- 4
.ahmmhﬂhoﬂnmgwmmﬁmhﬁﬂahehﬁﬂ As used hereln the term
"l ower al kyl" denotes a straight- or branched chain

| kyl
5 ZX a?/m hé{efiH p‘ﬁﬁ?rma%{ﬂ%ﬁc?ﬁ’y ];crcg%ﬂﬂ#i éc:& %&&‘i’iﬁn @Iﬁ&mém%)fr&ref salts with-
i mlmgaylic anid- dmgntryd: acadmlsudlas bydkechlirhe a¢1érnﬂricza|C1dy Bﬂlfurlc acid,

dghc?sgﬁg’m?a 4 c?chg ?&@ fm a%ﬂcpﬁ‘?anc %@1 %a?élé(yéld e&itRicid, succinic

ni n carbon a
" iad, sapearic asteh me@]@ncmlfomcrmd padluceesutfbuiopridand e like.

bronlne WO 2006/ 013050 PCT/ EP2005/008144 -6 A
" sat Uyl Sfleenp %ﬁaeﬁ}mé%‘f R BT zﬁ{d BEQ %ﬁﬁfn?ac@ut@fagf acceptable salts

menber ed heteroc Ic ring wth one heteroato
10 i erel hecpweparédby methods kngym rrouhp artndezscgrbed ipisghemedil fo 8.apd in specific

p [
PEREIRIG Tl 6 Al o SUAINE 1] o RO AR RE AR Wbl Bpocess
adunpriseh sal ts” enbraces salts with inorganic and
organi c acids, such as hydrochloric acid, nitric acid,
S fulre;ileg;ﬂ G GmpdRaSP Ak acid, citric acid, formc
aci d, ric. é%ld mal e ¢ acid, acetic acid, succinic
aci d, tartarlc aci d, methanesul foni c aci d,
p-toluenesulfonic Acid and the |ike. The present
compounds of for | and their pharmaceutically
acceptable salts an be prepared by nethods known
in the art, degger~b&d in schenmes 1 to 8 and in
specific exanples|l ﬂp and, dgor exanple, by a
process descri bed b&o prdcess conprises a)
reacti ng a conpaodnd-of ©or R \ N\VCFR3C I NO
CF3 I nternedi atles YA-5B 15 With a conpound of fornmula

- RBOH to a conpound of f or muf&e Intermediates 5SA-5B

(i h

15 with a compound of formula
R’OH

to a compound of formula

R2
1
R |
oM CF
RS\O IN/ o)
CF,

wherein R', R?and R? have the significances given above,

20 or



R2 R\ NCF3 RHONO CF3 IA wherein R, R2 and R3

have the significances given above, 20 or WO

WENKIBG/ B850 PCT/ EP2005/ 008144 -7- b) react i n@CA/EP2005/008144
conmpound of formula R2 R\N\]CFB Ol / d I N

CF3 Internedi ates 5A-5B w th a conpound of fornula

I R NCF3 RCS NO
I[§§C& OW%H%(H’“J&Q%TUhgve the significances

gi ven above or reacting a conpound of fornmula RZ
R N\ CF3 NOI Rz

R' |
A N CF
e VO

CFy Intermediates 5A-5B

with a compound of formula
R’SH

5 toa compound of formula

RZ
;
R [
N CF
s |
R\S N/ 8]
CF,

wherein R}, R?and R? have the significances given above,

or

¢)  reacting a compound of formula

CF

CF,

10 IC
with 3-chloroperbenzoic acid

to a compound of formula




CF3 10 NIC wth 3-chl oroperbenzoic acid to a
conpound of formula WO 2006/ 013050 PCT/ EP2005/ 008144

WRZIBS/0IRPBE |IN ONL CF3 O ID wherein R andPRI/EPIHS/008144

the significances given above,_tﬁl) reacting a conpound
of forrula R2 R N~ CF3 d Ol /| 5 CF3

I nternedi ates 5A-5B wi th_a conpound of fornula OTBDVS
O SO 0 CF3 Ntoacorrpouﬁd of forrula RZ R OH N CF3
INCF3 IE io wherein Reangd R2 have the significances

gi ven above, or WO 2006/ D50 PCT/ EP2005/ 008144 -9-
R

N CF,

N CF,
ID

wherein R' and R have the significances given above,

-d)  reacting a compound of formula

R
R1 |
A N CF,
0
oI N7
CF
5 .

3 Intermediates 5A-5B

with a compound of formula

OTBDMS

vy O-g-CFs

| ) &0
N

to a compound of formula

CF,

CF
* IR

10 wherein R! and R*have the significances given above,

or




e) reacting a conpound of formula RZ R NCF3 NO

O/ CF3 IF with a conmpound of formula 5 (CF3CO) 20
W2086/8330ound of fornmula R2 R N CF3 N CF3 PHOYHPUS/008144
wherein R and R2 have the significances given above,

or to f) reacting a conmpound of formula RZ R N CF3
o,NCF3 HIHW 2006/ 013050 PCT/ EP2005/008144 - 10-

with a conmpound of forrmula CH3SQ2CI to a conpound of

formula R2 CFN 3 O /N CF3
¢)  reacting a compound of formula

CF,
‘0 AN = CF,
IE
with a compound of formula
5 (CFg,CO)zO
to a compound of formula
R2
R’ I
& N CF,
NN
N~ CF,
wherein R' and R? have the significances given above,
or
10 f) reactinga compound of formula
CF,

CF,

IH




SIO0O01i 5 wherein R and R2 have the significances

gi ven above, or g) reacting a conpound of formula R2
WO 2006/68850 N~ O N CF3 H IH with a conpound ofPGIdiR?0054008144
10 (CH3CO) 20 to a conpound of I\g(&:nul a WD 2006/ 013050

PCT/ EP2005/ 005144 -11- 3 NNCF3 o lJ

e the S|gn|f|cances gi ven above,

?‘" h)cofné)é)élflg gﬁzmélgﬁ'rpound of forrula R2Z R N\ CF3
NOSCF3 s IK wth the co ound 3-chl or oper benzoi c
aci d CH,50.Cl

to a compound of formula

CF,
N CF3
I
5 wherein R' and R* have the significances given above,

or

g}  reacting a2 compound of formula

CF,
CF,
IH

with a compound of formula

10 (CH3CO);0

to a compound of formula




to a conmpound of formula IcF3 o INO=SCF3 OIL 10
WO 2006/ 013050 PCT/ EP2005/ 008144 -12 wherein R and
WR20pEHWE00he si gni ficances given above, or i) PCT/EP2005/008144
hydr ogenati ng a conpound of fgrgyla RZ R N~CF3 O
I / 0=SCF3 OIL 5to0 a conp&und of formrula R2 R N
CF3 NOGOSCFR3 OIM whernein R and R2 have the
signi ficances given above, ‘and if desired, converting
t he conmpound obt ai ned i nt op~&,phar maceutical ly
acceptable acid addition t. 1o In general, the
conpounds of fornula |"=y be prepared as follows: In
the schenes the follow ng ahbrryi.ad] Baye been
used: DVMF N, N-di net hyl f or ffam|de ' i fl uoroacetic

acid N
\{ CF,
0] I
wherein R and R* have the significances given above,
or
‘h)  reacting a compound of formula
CF,
CF
5 K
with the compound 3-chloroperbenzoic acid
to a compound of formula
CF,
0=§ CF,

IL

10
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DMVE et hyl ene gl ycol dimethyl ether 15 KHVDS pot assi um
hexanet hyl di sfl azi de TBDVS

WQRH06/H3030 di net hyl si |yl -protecting group THEPCT/EP2005/008144

tetrahydrofuran MCPBA 3-chl orggerbenzoi c aci d dppf
1, 1' - bi s(di phenyl phosphi no) ferrécene 20 RT room

LGHBER U R NE GAPRRRFTERO0S 00814 13
Icm/\fJI\CIN35In-10CCIINOCHZCI2, 2h RT
Intermediate 1 R R2 Internediate 2 R | \ | \

NHN?Z2) FF
F{%l( hfé %ﬁﬁ fco’?‘; ynadegihuld) N0 B A ag. NaCO, 0
FF 80C F F F Internediates 3A-3B F Internediates
5A-5B Internediate 4 wher&n R has the neani ng as
descri bed above. Accordin o schene 1, the
i nternedi ates 5A-5B nay b epared as follows: 5
Internmediate 1 To a SOk of
(6-chl oro-4-iodo-pyri di n- 3- I)Nc amic geid
tert-butyl ester in DVF i 3

CF,
0 IL

to a compound of formula

Oo=§

0

* wherein R' and R? have the significances given above, and

if desired, converting the compound obtained into a pharmaceutically acceptable acid

addition salt.

In general, the compounds of formula I may be prepared as follows:

In the schemes the following abbreviations have been used:

DMF N,N-dimethylformamide

TFA trifluoroacetic acid

DME ethylene glycol dimethyl ether
KHMDS potassium hexamethyldisilazide
TBDMS tert-butyldimethylsilyl-protecting group
THF tetrahydrofuran

MCPBA 3-chloroperbenzoic acid

dppf 1,1’-bis(diphenylphosphino)ferrocene

RT room temperature




added sodi um hydri de at about -10 C. (The preparation

of (6-chloro-4-iodo-pyridin-3- yl)-carbam c acid
WOS0P6/H305¢| ester has been described in US 200ZCHGP2Q2408144

Al .) The reaction mxture is_ hLomed to warmto room

tenperature. After about 1 h, the mxture is to

cool ed back and i odonethane is added. Internediate 2

To a solution of

(6-chl oro-4-i odo- pyri di nSchefeyt- et hyl - car bamic acid

tert-butyl ester in dichloronethane is added

trifluoroacetic acid at 0 C. Internediate 3A 15 A

m xt lreﬁof NaH / Mel Loy L
(6ﬁ6r&c%\od8%yri di nBxytyr hyl Fini ng, ﬁ/w
2528|@r ophenyl bespai-c L& pal I'adi ugdd] ymracet it g
tri phenyl phosphi ne, sodi um carbonate sol uti on®and' 1, 2-
di ettty et hane i s heated at about 80 C f%s 9 Onteringdiate 2

Intermedi ate 3B The internedi ate 3B i s obtjai ned
accor difng to thocedure descri bed abo
pr epag?i on ofg

1) KHMDS Rt
[ 6- cAl dbg- 4- (2- chilor by phery—py+idin- 3- y|
ne—trstg—4==f | uof 0J2- netfyl sphenyi ber oni § afi
of PRO&RPRYE GPhey MFOT oni ¢ “heith er neell~afe 4°Th
i ntgggﬁiaﬂﬁ'z%ﬂse 4 is obtaineddc ifg to the proc
described in WD 0279134 Al. %006/ 013050 F
PCT/ EP2005/ 008144 -14- Inter rate 5A T {skON
[ 6- chl or o- 4- ("ﬁe-"{:'eﬁ'?t%?%gbpheny,ngr,ﬁegiytg1 di n- 3- yﬁie@ﬁ%t%%%s?am
ne (internediate 3A) tetrahydrofuran is added
dr.opwi sg,at .about, 0 C.a spl pti on of potassium
BTRSFEIR RrbEtPe SHRPInEATARSTIPF $2¥F ahydr of ur an. The
rARE6{dI o Ecidnve B theinSdridedReks 3 - 5By e bepassdals dsliowsor

0 m'nd_ After cooling to 0 C
i—@%——@&—sl-“ NEARLES. tri f | uor onet hyl - phenyl ) - 2- net hyl - pr.opi onyl

ciy @Jdlx&ﬁaddms%mgiﬁbao@maﬁl-Mgecﬁrbame atidaértbatyl ester in DMF is
wed. to afure

mxtpyre_ is._ all O roomte [ an .
sifled sodinp by gk %téhﬁvé%-éﬁﬁﬁ%g% PrEBAHON D1 chiors-436do-pyridine3-
Wyt @kbReicatid raBbife edtériiRk Hedi db& it ih ©STI0RI0022624 Al.) The
according to, }aﬁgwg({ ocedure descri bed abo

Vﬁ: f%r tpﬁ to. .
59@&3}; SuEe § to warm to room temperature. Affer about 1 h, the mixture is
2o6RBd badd Srdlibddihetas @R bB¥dd phenyl ) - N-[ 6- chl or o- 4- (2-ch

|_or o- pgen%l )- pyridin-3-yl]-Nnethyl-isobutyram de

(I #ate 5A) using [6-chloro-4-(4-fluoro-2-
fl%tefk\blutm%ﬂb—)ch]@)%{@ibﬂo%gﬁﬁﬂfm?l) hﬁéthﬁlﬂ&djﬁangic acid tert-butyl ester in
(c_ilicrl]'ﬁoerggl%glla%‘é ?s a%%%ed %:r?ﬂ%o?gacet?c aJi étCJ] J('?r 0-4-(2-

Intermediate 3A

A mixture of (6-chloro-4-iodo-pyridin-3-yl)-methyl-amine, 2-chlorophenylboronic
acid, palladium(II) acetate, triphenylphosphine, sodium carbonate sotution and 1,2~
dimethoxyethane is heated at about 80 °C for 90 min.

Intermediate 3B

The intermediate 3B is obtained according to the procedure described above for the
preparation of [6-chloro-4-(2-chloro-phenyl)-pyridin-3-yl}-methyl-amine using 4-
fluoro-2-methyl-phenylboronic acid instead of 2-chlorophenylboronic acid.
Intermediate 4

The intermediate 4 is obtained according to the procedure described in WO 0279134
Al




chl oro- phenyl) - pyri di n-3-yl | - met hyl - am ne
(internediate 3A). Schene 2 R2 R2 1) R30H,

WRH2006/BL#89) 2(opt i onal ), 1 | - cetyltrimet hyl anRE6ATEPRP05/008144
R F F bronmide, 50%NaCH R F F NN F toluene, 90 C or
90-130 C N p / under mcrowave irradiation 31 F C N
Rl AidieQh F F F R30H Pd2(dba)3, 1,3-bis- F
(;g&%?rwp'ropyl phenyl)-3H I A I nternmedj ates 5A-5B

- Moiadalution {6 ichlora#H(@rdhtheo- nh@ﬁhpvﬂd@x%ﬁu meth-amine (intermediate
e PP i e omblse L AR 36 2 Sieton UppCteishun
P bs(xmnmﬂh}dslyf)@ﬂnhdnm tetmhmiwﬁm@ 'er 1g3FtioRIRIKREE jsatigred at room
s L e W“W&“‘W PRED -2

di nmet ropano
c meﬂh}ﬂ-rpmpbhyllchlmndn (mmrmeémecﬂé is adgled. The reactlon mixture is allowed to

bi s I -
ST B PR O o 5
gatetrnahatabBt ure i s heated under argon at about 90 C

f %rél §P[ﬁ ed%%g 53] ?s&b%é%&@@%%g ﬁ:ycgﬁﬁ@ Qé/cggéﬂ-é%ve for the
10 NpFep@tatiin©f 20,5156 triflyresmethyl-phenyb- Tri -chloro (ZK%SOro-Phenyl)-
pyridin-3-ylj-N-methyl-isobutyramide (intermediate 5A) using [6-chloro-4-(4-fluoro-2-
methyl-phenyl)-pyridin-3-yl]-methyl-amine (intermediate 3B) instead of [6-chloro-4-(2-
chloro—phenyl)-pyridin-S;yl] -methyl-amine (intermediate 3A).

, Scheme 2
R R?
1) R3QH, Pd{t-Bu,P), (optional},

R cetyltrimethylammonium .
bromide, 50% NaCH, R
toluene, 90 °C or 90-130 °C N

l under microwave irradiation 2 |
- R
Cl \O N/

or
R2QOH, Pdy(dba},, 1,3-bis-

] {2,6-diisopropyl-phenyl)}-3H

Intermediates 5A-58 -imidazol-1-ium chloride,

KOWBuy, dioxane, 100 °C

2) for O-benzyl- or methy!
protected RP0OH:
BCl,, or BBrg, CH,Cl,, 0-23

15

Compounds of formula IA may be prepared as follows:
A mixture of an intermediate 5A-5B, a corresponding alcohol, such as L-prolinol or 2-
(benzyloxy)ethanol or 1,3-dimethoxy-2-propanol, cetyltrimethylammonium bromide,

20 . bis(tri-tert-butylphosphine)palladium, NaOH and toluene is degassed by two freeze-thaw

cycles. The reaction mixture is heated under argon at about 90 °C for up to 3 days.




F IB Internedi ates 5A-5B Conpounds of fornula IB
maybe prepared as follows: A mxture of internediate
WENUQ‘BOIZ‘QSOrrercapt o- al cohol and pot assi um car boR&TE&ER2E05/008144
heated wunder argon at about 14{L C for 3 It. 5 Schene
4 R RFF NF C NFFFinternediates 5A-5B R Br
R R R \ NF F for R3bgiagapyr! din- 3y| R"\ N\ F
F FERI NNO 0 MCPBA, CHZCI2, I\ | 88 FFRT NFF
FICKk OID Conpounds of formula IC be prepared
as f ows: To a solution of a conmpound formul a
exanplre 3- bromopyridine in ;
sQprOpy| maggegtam chlori de~
about J604C. [The Fesul t itng—i0-sol ukionl ]

terrperatureF €n a solution of zinc chloride if
"is added to tHe suspension. This mixture is sti rfe
for Zudhatiaseosn t enperature. After addition of a

| Ut I Rt e
gedy ii?éfl% e'ﬁlallg 0 ﬁ%&%;a cﬁ‘ﬁ @E’um in THE the
r Aantm:m of mitermed@te $A138al-enkréapto-alsolrl and potassigmrgrboRate is heated
OBFHer ag%oﬂ at Gl 1 %b @‘f@{‘ﬁh procedure maybe used to

npoun or nul a
Scheme 4
R2
R1
-
l e
Cl N

(S intermediates 5A-5B

R1
for R3being pyridin-3-y1
R? I MCPBA, CH,CL,
RT

Ic

Compounds of formula IC may be prepared as follows:

To a solution of a compound of formula R’Br, for example 3-bromopyridine in THF is
added a solution of isopropyl magnesium chloride in THF at about -60 °C. The resulting
10 solution is kept at -40 °C for about 15 min and is then allowed to warm to rcom
temperature. Then a solution of zinc chloride in THEF is added to the suspension. This
mixture is stirred for 2 h at room temperature. After addition of a solution of the
intermediate SA-5B and tetrakis(triphenylphosphine)palladium in THF the reaction
mixture is heated for about 16 h.

15  For R? = pyridyl, the following procedure may be used to obtain a compound of formula
ID: '

To a solution of a compound of formula IC, for example 2-(3,5-bis-trifluoromethyl-
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ID: To a solution of a conmpound of formula IC, for
exanple 2-(3,5-bis-trifluoronethyl W 2006/ 013050

WOCIPHEP3E05/ 008144 -16 phenyl ) N- PCT/EP2005/008144
[4- (4-fluoro-2-nethyl-phenyl)-[;2.3"]bipyridinyl-5-yl]-
N- et hyl - i sobutyram de in di ch oromet hane i s added

§ 1
SR NEJ?&@?‘%%EAD%@W&%%&%T” E@"%&WY&N@‘?
'isptutpmmides dizhipronrtiineisaddyd M FoRagbezeicscid at room
#préx(aﬁﬁfe) FF DWlag. Na2CO NFIE 80 C3) HO 5
["'uor o- met hanesul foni ¢ aci d \
5-(tert-butyl -di met hyl - gixlaryl oxynet hyl ) - Byri di n- 3-yl
ester may be prepared as follows: To a s i on of
5-(tert-butyl-dinethyl -silanyl oxynet hyl I di n- 3- ol
( Jﬂﬂg) reparatlon i s described in detdt
3 84 trien hyd.@ewihveAd n di chl or gAet h
ﬁ $utﬁ on of PMR.E¥Fuor onet hanesul
of dhret haney Rlermtdyide s, Fﬁcmpﬁﬂ ure off
trifluoro-nmethhanegkdef Na{ajo;: acid N ‘ E
5-(tert-butyl -di aethyl -si | anyl oxynet hyl ) - pyridi n-g-yl
ester, bis(pinaseatiat o)di boron and potassium acetate in
N, N- dinethyl formam de i s deoxygenated by three
.freeze-thaw cycles. After addition of
dT o afdthanesbife(id aph +{ydrpbeshAinmsh flesileod exye gshyl) -auidin-3-yl
ngslerzmg E’I a%%gs adduct 15 the reaction mxture

"C over night. Cooling to room
t"émmmlamm of 5-étertflmitylediemthyl sitaaafionymathyt) - pyrisbn-Gt 9l §thepreparation
es%“}gcﬂ{ (%E]ﬁf i exgml()l% 821! v a%ﬁ'tfljzﬂﬁ?faﬂﬂﬁé Vdichloromethane is added

Ga mﬂlhtmxmfmﬂaerfomemhameﬁﬁfmtdwlhycﬁm@mIrbclémnmhthmﬁyﬂ fC.
0}}‘ %xrr 4 qcnfug UL L OATL Q8o LA TR A Bfuy 2irm2fRlyi- 8 yloxymethyl)-
bypysiditi-p by st his&phi cobité )ditooereare) pethdsan aedtate yn N,N-
d&i?n'?akh%ﬁ%ga?dqe%s ggowgéﬁateﬁ%(? th2@ kbR thaw cycles. After addition of

dichloro(1,1’-bis(diphenylphosphino)ferrocene)palladium(II) dichloromethane adduct

the reaction mixture is stirred at about 80 °C over night. Cooling to room temperature is

followed by addition of a solution of sodium carbonate, 2-(3,5-bis-trifluoromethyl-
phenyl)-N-[6-chloro-4-(4-fluoro-2-methyl-phenyl)-pyridin-3-yl]-N-methyl-
isobutyramide (intermediate 5A-5B) and dichloro(1,1’-

" bis(diphenylphosphino)ferrocene)palladium(II) dichloromethane adduct. The reaction
mixture is heated at about 80 °C over night.




20 m xture is heated at about 80 C over night. WO

2006/ 013050 PCT/ EP2005/008144 -17 Schenme 6 R2 ~ | \

WRIBOEINSG / | OF N NFF R FR F (CF3CBLI®P2005/008144
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CHzClz, R N\ FR NFF FF1 NORTINOI / ON-
| FFN~FF FIFF HOIG The'preparation of the
i nternedi ates, for exanple
2-(3,5-bis-trifluoromethyl - BRERH ) - N-
[4-(4-fluoro-2-nethyl-pfienyl)-2'-methyl- [2,4'
] bi pyridinyl-5-yl] -N hyl 5 i sobutyram de and a
conpound of formula I y be carried out in anal ogy
to the description®n e rconmpound of
formula 1G for exanplex,N
2-(3,5-bis-trifluoromst hyl - -NE[ 4- (-
fl uor o- 2- et hyl - pifenyl )¥2' - hydrokynethyl- [ 2,4" ] b
i pyridinyl-5-yl] ¥ thyl - i sbbhtyram de maybe
prepared @s follows: 1o A solutifon of R
' [ oronet hyl - phenyl ) -N-[ 4- (4-f

, 4 ]plgyridinyl 5-yl]- N8

I ool 0, cHanhydri de i
o¥er ni-ght=—7ddi tion of Jlan th:

oacetﬁE anhydri de

conversion to conm etlwn

The preparation of the intermediates, for example 2-(3,5-bis-trifluoromethyl-phenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-2'-methyl-[2,4'bipyridinyl-5-yl]-N-methyl-
isobutyramide and a compound of formula IF may be carried out in analogy to the
description in scheme 4.

The compound of formula IG, for example 2-(3,5-bis-trifluoromethyl-phenyl)-N-{4-(4-
fluoro-2-methyl-phenyl)-2'-hydroxymethyl-[2,4'Ibipyridinyl-5-yl]-N-methyl-
isobutyramide may be prepared as follows:

A solution of 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-2'-
methyl-1'-oxy-[2,4']bipyridinyl-5-y1]-N-methyl-isobutyramide (IF) and trifluoroacetic
anhydride is stirred at room temperature over night. Addition of another portion of

trifluoroacetic anhydride and stirring for approximately another 20 h may be necessary to

drive conversion to completion.




15 WD 20061013050 PCT/ EP20051005144 [ -18 Schene 7 2
RR t I V1 \' R R F NF CH3SQzC1, Et3N, N ,rl F F

WO2PPEEI0 0 C-> RT NON HNF SINF F F | RCE0F2405/008144
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1, (CH3CO 2, Et3N, CH2CI2, O ->RT R RFF ,rV
NV F NO/ yNFFIi OFA%olution of a
protected conpound of forgyladH for exanple 5-{

[ 2- (3, 5”%bi s- 3
triflu met hyl - phenyl ) - 2- et hyl - pr opi onyl ]
mno} 4-(4-fluoro-2-nmethyl- 5

phemry -|hyelr -2 H-[24]b|pyr|d|ﬁyl- - ganbpxy F g
lic acid t® J est &ttt Bt f | uor oacet ponall

di chl Po et @ s’fl (e A ragm t enper atlur g f

abgu xt ur &% contalnlng ctnpound o

f '3 'Ffiqg, extracted angsfri€d. To a F =y

sol ution of thisFconpound of fornul aol'®, for exanpl e
2-(3,5-bis-trifluoronethyl- phenyl)-N [
4-(4-fluorp-2- rreth I-phenyl) 1' - met hanesul fonyl -1', 2",
3,6 -tetr gﬂ‘u

[2,4"]bipyri *ﬁ?lo% )'7‘I] N-net hyl -i sobutyrami de in

di chl oronmet hane is added triethylamne and

‘met hanesul fogyl chloride at 0 C.

A solution of a protected compound of formula TH, for example 5-{[2-(3,5-bis-

 trifluoromethyl-phenyl)-2-methyl-propionyl]-methyl-amino}-4-(4-fluoro-2-methyl-

‘phenyl)-3',6'-dihydro-2'H-[2,4']bipyridinyl-1"-carboxylic acid tert-butyl ester and
trifluoroacetic acid in dichloromethane is stirred at room temperature for about 15 min.
The mixture, containing the compound of formula IH is basified, extracted and dried.

To a solution of this compound of formula IH, for example 2-(3,5-bis-trifluoromethyl-
phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3',6'-tetrahydro-
[2,4'Tbipyridinyl-5-y1]-N-methyl-isobutyramide in dichloromethane is added
triethylamine and methanesulfonyl chloride at 0 °C.

A compound of formula IJ may be prepared in accordance with the described method for
the preparation of compounds of formula Ii, using acetic anhydride instead of

methanesulfonyl chloride in the last step.




A conpound of fornula IJ nmay be prepared in accordance
with the described nethod for the preparation of

WOOMBEMIY of fornula i, using acetic anhydri #€T/EP2085/608144
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i nstead of nethanesul fonyl chl.gride in the |ast step.
15 WD 2006/ 013050 PCT/ EP2005/ 008144 _19- Schemre R2 R
NFF RFF MPBA CHCO,;mefR NNOF Oc\ | NOF F
FOSRFIKOFIL PIQ2, H, HJOO EI&Ac, RT R R
ON 0o FFF MA conmpound of
in analogy to the procedure d ri bed above

} F

I CHLCL, F
2- (3, 5 A mﬁennw[ a - e

rmula IKis

th o)
6: yl phenyl) - pyrldeSS-yI] N- net rl sob
ut | e /) using F L

2- (3, 6-di hydro- 2Ht hi opyran-4-yl) - 4,4,5,5-tetranEthyI-
[1, 3, 2] di oxabor ol ane instead of

3- (hydr oxynet hyl ) phenyl bor oni ¢ aci o:faf8so| uti on
contai ning a conpound of formula IK for exagple
2-(3,5-bis- trifluoronethyl-phenyl)-N

[ 6- (3, 6-di hydro-2H-t hi opyran-4-yl)-4-(4-fluoro-2-nethy
| - io phenyl)-pyridin-3-yl] -N-nethyl-i$obutyram de in
di chl oronet hane i s added 3 chl or oper be ic acid at 0O
C. After about 3 h the reaction m xtg sldiluteg
with a

A compound of formula IK is obtained in analogy to the procedure described above for
the preparation of 2-(3,5-bis-trifluoromethyl-phenyl) -N-{4-(4-fluoro-2-methyl-phenyl)-
6-(3-hydroxymethyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide {example 7) using
2-(3,6~dihydro-ZH-thiopyran—4—y1)-4,4,5,5—tetramethyl-[1,3,2] dioxaborolane instead of
3-(hydroxymethyl)phenylboronic acid.

To a solution containing a compound of formula IK, for example 2-(3,5-bis-
triftuoromethyl-phenyl)-N-[6-(3,6-dihydro-2H-thiopyran-4-yl)-4-(4-fluoro-2-methyl-
phenyl)-pyridin-3-yl]-N-methyl-isobutyramide in dichloromethane is added 3-
chloroperbenzoic acid at 0 °C. After about 3 h the reaction mixture is diluted with a
solution of sodium hydroxide, extracted and purified to obtain a compound of formula
IL. . .
Furthermore, a solution of this compound, for example 2-(3,5-bis-trifluoromethyl-
phenyl)-N-[6-(1,1-dioxo-1 ,2,3,6-tetrahydro-12°-thiopyran-4-yl)-4-(4-fluoro-2-methyl-
pheny!)-pyridin-3-yl}-N-methyl-isobutyramide and 1 drop of perchloric acid in ethyl
acetate is degassed by three freeze-thaw cycles. After addition of platinum(IV)oxide under
argon the reaction mixture is stirred under an atmosphere of hydrogen at room

temperature for about 6 h.




sol ution of sodi um hydroxi de, extracted and purified
to obtain a conpound of fornmula |IL. Furthernore, a

WER004/9188500f t hi s conpound, for exanple PCT/EP2005/008144
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Recombinant human NK;3 (hNK3) receptor affinity was determined in a 96 well plate
assay, using [*H]SR142801 (final concentration 0.3 nM} to radiolabel the hNKj receptor
in the presence of 10 concentrations of competing compound or buffer. Non specific
binding was determined using 10 uM $B222200. Assay buffer consisted of Tris-HCI (50
mM, pH 7.4), BSA (0.1 %), MnCl; (4 mM) and phosphoramidon (1 uM). Membrane

preparations of hNK3 receptors (approximately 2.5 pug/well in a 96 well plate) were used
to initiate the incubation for 90 min at room temperature. This assay was terminated by
rapid filtration under vacuum through GF/C filters, presoaked for 90 min with PEI (0.3
%), with 3 x 0.5 ml washes of ice-cold Tris buffer (50 mM, pH 7.4) containing 0.1 % BSA.
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Non specific
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SB222200. Assay buffer consistéd of Tris-HC1L (50 nM
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filtration_under vacuumthrouoh GE[C filters,
presoaked |f Bxan9gle Mon [wi tki KL (0f 3pkoyK3wifth 3 x 0.5
m washes [of ice-cold Tris buffer (50 mM |pH 7. 4)
cont ai ni ng—0—1+—$6BSATWO-3§967/ 0130506, ACT/BP2005/ 008144
-21 The radi oacrivity retained op the filters was
measured by scintillation countipng. All assays were
performed|i n dublicatle i n8&8L | eabt t&®4 separate
experinmentjs. The activity of the present cpnpounds is
descri bed frm—thg—tabtie chg anpf g3 No.] pki  NKL pki
NK3 1 9.25 7.71° 2 8.91 8 9077.63 4 8.63 8.07
5889 7.79 6 9.01 71.61 7892816 8 874 8.21 9
8.81 7.94} 10 %421 8.58 8£38.96]8.180712 0.23 7.67
13 8.79 7..84 14 8.94 7.85 15 9{23 8.17 [16 8.86 7.78
S5 Interneqgrate# 889 7.79

6 9.01 7.61

7 8.92 8.16

8 8.74 8.21

9 8.81 7.94

10 9.21 8.58

11 8.96 8.19

12 9.23 7.67

13 8.79 7.84

14 8.94 7.85

15 9.23 8.17

16 8.86 7.78

Intermediate 1

(6-Chloro-4-iodo-pyridin-3-yl)-methyl-carbamic acid tert-butyl ester

To a solution of 1.00 g (2.82 mmol) (6-chloro-4-iodo-pyridin-3-yl)-carbamic acid fert-
butyl ester in 10 ml DMF were added 0.12 g (3.1 mmol) sodium hydride (60% in mineral




(6-Chl oro-4-iodo-pyridin-3-yl)-nethyl-carbamc acid
tert-butyl ester To a solution of 1.00 g (2.82 nmol)
WOR2084{013P9- 4- | odo- pyri di n-3-yl)-carbami c aci d tPEIYEP2005/008144
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10 éieuﬂe@gmpegndammlbrlmetlate = 4:1) to give 1.06 g

( h t|tIe conpound as a colorless oil.
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e react
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extract e r ee
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20 t i vaeue angionhtl g§87%) of thietitle lcomposmﬂ asch, hghlt/quWreso(h@l@
Zwo(/glgléé(qkdﬁ o(rjloafoﬁeﬁﬁl )-pyridin-3-yl]-nethyl-am
ne A mxture of 6.05 g (I18teBmeaiinte)3A
G llahd SR B BB g 236 9,75
MAghiktgrabf 605 yi19.3 nadp{@tidoro-4-i0d- gylﬁ(ﬁngﬁylmma‘tbxyl -amine, 23.6 g
o G ERSAAEELhi i ] S TS g e
80.0€¢ (993 Hindt) triphEnelphegdiineg A7.Findt2uv sodiasn cobdrede solution and 50
ml 1,2-dimethoxyethane was heated at 80 °C for 90 min. The reaction mixture was cooled
‘to room temperature and diluted with 100 ml ethyl acetate. The aqueous layer was
separated and extracted with 100 ml ethyl acetate. The combined organic layers were
30 dried over sodium sulfate, concentrated in vacuo and purified by flash chromatography
to give 4.1 g (83%) of the title compound as a light brown solid.
MS m/e (%): 253 (M+H", 100)
Intermediate 3B
[6-Chloro-4-(4-fluoro-2-methyl-phenyl)-pyridin-3-yl]-methyl-amine
35 The title compound was obtained as a orange solid in 80% yield after flash

chromatography according to the procedure described above for the preparation of [6-
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concentrated in vacuo and purified by flash
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triturated with 150 m die 0 give 34.6gh o
( 82%5-Rif-triflheromethyd-phenyldd: (5-dsloro-¢t{4-feosw 2 tmethyl-phenyl)-pyridin-

3-y1]-N-methyl-isobutyramide
The title compound was obtained as a light yellow foam in 87% yield after flash
chromatography according to the procedure described above for the preparation of 2-
(3,5-bis-trifluoromethyl-phenyl)-N-[6-chloro-4-(2-chloro-phenyl)-pyridin-3-yl]-N-
methyl-isobutyramide (intermediate 5A) using [6-chloro-4-{4-fluoro-2-methyl-phenyl)-
pyridin-3-yl}-methyl-amine (intermediate 3B) instead of [6-chloro-4-(2-chloro-phenyl)-
pyridin-3-yl]-methyl-amine (intermediate 3A).
MS m/e (%): 533 (M+H", 100)

Example 1
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(2-hydroxy-ethoxy)-
pyridin-3-yl]-N-methyl-isobutyramide
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MS m/e (%): 561 (M+H", 100).

Example 2
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(2-hydroxy-1-
hydroxyrnethyl~ethoxy)-pyridin-3-yl]-N-methyl-isobutyramide
35  a) 2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(2-methoxy-1-
methoxymethyl-ethoxy)-pyridin-3-yli-N-methyl-isobutyramide
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of the titI e conpound as afxghpleghite solid. 1o M

SUsm RSBt RIS TR fpse- 2t phemyl pyrroldin-
-1- hﬂaﬂbm\pﬂndm;%qabmmeﬂﬂyyisobumﬁe byr i d| n-3-yl |
RI- turg of 0. 58 ‘(‘6¥ mmcﬂ?Z (3,5-bis-trifluoromethyl-phenyl)-N-[6-chloro-4-(4-
fluoro-2-methyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide, 0.042 g (0.41 mmol) L-
prolinol, 0.003 g (0.009 mmol) cetyltrimethylammonium bromide, 0.01 g (0.02 mmol)
bis(tri-tert-butylphosphine)palladium(0), 0.05 ml NaOH 50 % and 1.2 m] toluene was
degassed by two freeze-thaw cycles. The reaction mixture was heated under argon at 90
°C for 3 days. After cooling to room temperature the mixture was diluted with water and
extracted with three portions of dichloromethane. The combined organic layers were
dried over sodium sulphate and concentrated in vacuo. Flash column chromatography
gave 44 mg (20%) of the title compound as a light yellow solid.

MS m/e (%): 598 (M+H?, 100).
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portions of brine, dried over sodium sulfate and concentrated in vacuo. Flash
chromatography gave 0.36 g (33%) of the title compound as an off-white solid.
MS m/e (%): 576 (M+H", 100).
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Example 6
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-oxy-
[2,3'Ibipyridinyl-5-yl]-N-methyl-isobutyramide
To a solution of 70 mg {0.12 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-N-{4-(4-fluoro-
35 2-methyl-phenyl)-[2,3'Ibipyridinyl-5-yl}-N-methyl-isobutyramide in 2 ml

dichloromethane were added 33 mg (0.13 mmol) 3-chloroperbenzoic acid at room



eeract_erﬁ with three portions of tert-butyl nethyl
et her e combined organic layers were dried over
WELHI06A38I phat e and concentrated in vacuo. Fl REA/EP2005/008144
colum to chronatography gave Q.13 g (509 of the
title conpound as a white sol i'd’" I\/S me (%: 575
(M+H+, 100 npl e, 5 . . .
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mlht}yqlnjxg ; it nchhml 9f ho%%él )e)nel\gg/s&eg%frs]%@_gy t:l#ﬁ;l %\éeze thaw cycles. After
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08 R’Hﬁgf‘)‘ﬂ an Ioff6wt21|te sol i d. rﬂe (%9 : 576 (I\/H—|+
e - (3,
m/¢ (PF: Iﬁg@ﬁlﬂr\’ﬁ hwo-)pgenyl )-N- [ 4-

20 (4 fl uoro- 2- et hyl - phenyl) ]Exa mp¥e 8
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B huRr Rk - N-[ 4- (4-f 1 35
J%P}lp]ﬁlg}g ] rﬂéﬁ ikj)?é%i;/rl di nyié 5- g/l ] (N- rretjgyr/lo-l sob

Aty €86 hane were added 33 nyg

( EN O | e
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25 hverpaokied onstodll pottionsd.§& (Sfaymelysrdivmdyarde (258 fl}sa?fsmn in oil) at
MU fef s?lnll?g\@tdth skwm S96EP A PEblktlor/SC1UGn! (BB Qnmol) benzyl

resirdue wa err dto a flash chro
bromide in 40 ml DMF was added dropwise over a penoga % PPmSh R/fter completed

addition the reaction mixture was allowed to warm to room temperature over night. The
mixture was diluted with water and extracted with five portions of tert-butyl methyl

30 ether. The combined organic extracts were washed with two portions of water, dried over
sodium sulfate and concentrated in vacuo. Flash column chromatography gave 10.7 g

(50%) of the title compound as a light yellow solid.

b) (5-Benzyloxy-pyridin-3-yl)-methanol
35 To a solution of 12.2 g (50.0 mmol) 5-benzyloxy-nicotinic acid methyl ester in 250 ml
toluene was added a solution of 0.69 g (30 mmol) lithium borohydride in 30 mi THF at
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colum. Elution gave 64 ng (89% of the title conmpound
as a white solid. Ms W (%: 592 (M+rH+, 100). 5
WO2RhG01805p PCT/EP2005/008144
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@Pmuﬁgﬁfmngﬁ&g‘éteﬁwoed under argon at 90 C for

12 h. After cooling to roomtenperature the reaction
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zaq(xgoé SB}“éloPP(fF?CEHWgh}!g%mﬁ% e WATR i @axxe%ﬁy[ezftr(iz:qq w1th thr e %Ertlons of
tebtl eyl Qﬁbth lefher. thél’cbmHi‘ieddhygamt exracB'wedre washed w1th water and
d - t

e A bt R 2B B HECROS LoTiSpo Tt SBTR | or
Q{hrdﬁa@gﬂa ($8av2 1R (9896)- dfyrkakr titkeysvingaivindias adightlyetew iyl
_ester ﬁ%ﬂ% él\/FOQJﬁ]S were added in snall portl ons
Mg "‘ye d hydri de (55% di spersion in oil)
at 0 C. After stirring at this tenperature for 1 h a
sglt fé Eg£3 I Ibﬁ ¥l d 40 m

- lOﬂ 3 ' ? [TTTD ) 4 grqm15em|2 After
CR kb €6k 1. Bg (5.1 ool hebene,a@mfo}memwwmmlaﬂammmethyl)

rmtoroom erature

e Gy PSS R S o P g A Y o

p&ﬁiolsﬂ[hﬁe 8f hyldesdenhutotdm mﬁhyituaﬁoeﬁ heThe fﬁhnaumomslﬁh@nbd over

or g cts were
e Kt P Voo G P At o BP0 g e tile
V@%&ﬁbunﬁ'a@&ﬁlgﬁ@eﬂﬁ%séﬁﬂ omat ogr aphy gave 10.7 g (50%

of the tit o) as a light yellow solid. b) (5
lﬁéﬁ’ﬁﬁeéé’)gﬁ(ﬁ'@ l@&b nmet hanol 35 To a sol ution of
12.2 g (50.0 mmol ) 5-benzyl oxy-nicotinic acid nethyl

%tT?"{ﬂulogo %nSethar‘Qesulfomc acid 5-(tert-butyl-dimethyl-silanyloxymethyl)-pyridin-3-yl

ester

To a solution of 0.78 g (3.3 mmol) 5-(tert-butyl-dimethyl-silanyloxymethyl)-pyridin-3-ol
and 0.66 g (6.5 mmol) triethylamine in 25 ml dichloromethane was added dropwise over
a period of 20 min a solution of 1.1 g (3.9 mmol) triffluoromethanesulfonic anhydride in
8 ml dichloromethane at 0 °C. After 20 min the reaction mixture was diluted with water
and extracted with two portions of dichloromethane. The combined organic extracts
were washed with a saturated solution of sodium hydrogencarbonate, dried over sodium
sulfate and concentrated in vacuo. Flash column chromatography gave 0.57 g (47%) of
the title compound as a light yellow amorphous resin.

MS m/e (%): 372 (M+H", 4).
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[ ithium borohydride in 30 M THE at WD 2006/ 013050
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cacid 5-(tert thyI si | anyl oxynet hy
|)‘-@r59?%4?§%41&?1 bl ‘E”éﬂ **To a solution of 0.78 g (3.3

MV th/e (%): 606 (M+H", 100).

5-(tert-butyl-dinethyl-sila thyl)-pyridin-3-ol
2530 and 0.66 g (6.5 nmol) trlr%taﬂﬁar?nne in 25 m

d aqb |5013i@iiﬁﬂh@ﬁﬁnm;8 pREH NN {4 piflseroa-atethyd-phenylp@'-bydroxymethyl-
N AR
d hf@(@,ﬁfﬁ@mﬁ*ﬁ&oﬁkt;ﬁl-& erM - Nt [42Q- i dtot mettnhphéign)-2'-methyl-
m[%(4 lﬁ;ue)vr\i\c%ivl 5-y m(\eli\;liwl 180 utt\?rgmlde
30 A mixture of 90 mg (0.41 mmol) 4-iodo-2-methyl-pyridine, 0.12 g (0.45 mmol)
bis(pinacolato)diboron and 0.12 g (1.2 mmol) potassium acetate in 4 ml N,N-
dimethylformamide was deoxygenated by three freeze-thaw cycles. After addition of 46
mg (0.056 mmol) dichloro(1,1’-bis(diphenylphosphino)ferrocene)palladium(II)
dichloromethane adduct the reaction mixture was stirred at 80 °C over night. Cooling to
35 room temperature was followed by addition of 2 ml of a 2 M aqueous solution of sodium
carbonate, 0.20 g (0.38 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-chloro-4-(4-
ﬂuoro-Z-methyl—phenyl)-pyridin-3-yl]-N-methyl—isobutyramide and 23 mg (0.028
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and extracted with two portions of dichloronethane.
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Example 10
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-
methanesulfonyl-1',2',3',6'-tetrahydro-[2,4']bipyridinyl-5-yl]-N-methyl-isobutyramide
a) 5-{[2-(3,5-Bis-trifluoromethyl-phenyl)-2-methyl- i i
35  fluoro-2-methyl-phenyl)-3%.6'-dihydro-2'H-[2.4'bipyridinyl-1'-carboxylic acid tert-butyl

ester
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5 nBhéeh) tﬂdt}idﬂaml?myl diﬂ{dmct&me 0y L) Afklerf ebnfpleted additioR theeeknpion mixture
r ox
4Wab¥IW&PW §o§ I{Erﬁg?r% re d% O rrnér}n Djluti nsvg]rlbw?tg% was
30 Ofoll%%emb eRriffibnrwitt three portions dlchlorornethane The combined organic
la grs%ve?e': 1(E. O\Ielr S0t 18:%%%& &mgpr}qgtec{\krld‘lpl{rﬁied by HaSh 2-
chromatography to give 77 mg (68%) of the title compound as a white solid.
MS m/e (%): 658 (M+HT, 100).
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met hyl - phenyl ) -2' -nethyl -1"' -oxy-[2, 4" ] bi pyridi nyl -5-yl
] - N-net hyl -i sobutyram de and 51 ng (0.24 mmol)

W 30p60fSP0acet i ¢ anhydride was stirred at roomPCI/EP2005/008144

10

15

20

25

30

35

tenperature over night. 25 Anot32er 34 ng (0.16 mmol)
trifluoroacetic anhydride were€ “d4dded and stirring was
continued for 20 h. After ﬂ?du N of nmet hanol the
reaction mxture was concentrared in vacuo. Flash

Cptumxs;mfmmxagmpﬁye,g@m-[34(4@0@3 Bethplphemgl)ti's | e
1135 anesyga E&lglnﬁy\g ,g ,6S %exg:ydro [ﬂl ?b {a)@idm?do? yf] N “methyl-

as&ﬁl@raﬁhaetrlfluororrethyl phenyl ) - N-[4-(4-fluoro-2-ne
t y -henyl)-l - ]

_bnzwrwmyﬂ»dis le&li@ida@hmmldutyram de a) 5 1f2 (3

SBlstrlquororret o
yFheafomperegd ves faipssat ﬁx)éfr‘ﬁl}‘Fe Sﬁﬂéh@? RYIRE G b e
Yﬂroee&rbﬁéﬁrlﬂed dHoRy fdrdh@yxlepiraaﬁﬁibbx}l@ﬁ-lbﬁx-mﬂmﬂromethyl -phenyl)-N-

ter ut yl r. VWO 2 Q13050 P 144

@'1 “rieorpry F@aﬁ’ W%P%Ag B 1153 |1tlse sgiraralde

@xﬂﬁ%lﬂ) leﬁhig Qﬁ@@éﬁki&gldlﬁsté?bof Bma&xﬂxyrlélrﬂes cri bed

above for the paration o

Mg ()52 T{Gr(II‘ETﬁorlgﬁ‘{et hyl - phenyl ) - N

[4 (4-fluoro-2- nethyl phenyl) 6- ( 3- hydroxynethyl pheny
h )

- pyri |_ n&s

dh@céﬂaﬁbqbanbawﬁmmssﬁﬂ El-methvl 1sobutvrarn1de

di hyd | q b
sl i b g%@&o%awsﬁw@%gecn% §5thuoro-2-
4m@fh )Tp_t,z; pj@&iwﬁyl{slylﬁwhaemm@bmymmm ﬂngk 0)020 ml (0.35

phemt
. e%‘t“& gégg%rég%%ﬁngég grcxpa{)xgatﬁ%gol ag%eg bg &Rféteﬂeeze thaw

I%H_Ickﬁhﬁﬁ%gﬂdlhﬁhbf 32 {300.14Tamal) Qﬂntml\iﬁl(ﬁv)@x(d)&)undﬁﬂﬁ‘gon the reaction
1

SH)BththQSfSLUS‘ii gﬁgfqm at%lﬂwﬁj of,@rfgpg(eﬂ at 5005} grrgnerat{.lhe fPr 16 h. The
pﬂﬁﬁiﬂ-e)wéls cofcentratdd in vh&id, Thy ehsiud Avas partitioned between 1 M aqueous

' imJ bhlﬂrg a5 n ' gmgl a dfgc%me@%g ‘iztlé( aﬁ@cge%ﬁﬁl three portions of

5d1{:{ﬂ%ré;§er5a@é S‘h% Ebﬁbmawgnwdm@ae mgte) driednmehsddium sulfate and
propi on

] cmcea‘u%/tpq]y 4P 8vs O,.}th?@ﬁ‘?og Héﬂlﬂ fucgc. tltg:. commy&fl 3s ﬁbf_?%sohd

[R&S“rn]eQ"’/@)YBt‘&ZMMB‘Hi,lio{)@ar boxylic acid tert-butyl ester
and 0.50 (6.5 mmol ) trifluoroacetic acidin 1.5 ni

di chl ororre_t hane was stirred at roomtenperature for 15
M- (5B ritudk §methyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-

methanesulfonyl-1',2',3',4',5",6'-hexahydro-[2,4'|bipyridinyl-5-yl]-N-methyl-
isobutyramide

The title compound was obtained as an off-white solid in 79% yield according to the
procedure described above for the preparation of 2-(3,5-bis-trifluoromethyl-phenyl)-N-
[4-(4-fluoro-2-methyl-phenyl)-1'-methanesulfonyl-1',2',3',6 - tetrahydro-
[2,4'bipyridinyl-5-yl]-N-methyl-isobutyramide (example 10 c)) using 2-(3,5-bis-
trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1',2',3',4",5',6'-hexahydro-
[2,4']bipyridinyl-5-y1]-N-methyl-isobutyramide instead of 2-(3,5-bis-trifluoromethyl-
phenyl)—N-[4—(4-ﬂuoro-2-methy1-phenyl)-1',2',3‘,6'—tetrahydro—[2,4‘]bipyridinyl-5-y1]-
N-methyi—isobutyramide.

MS m/e (%): 660 (M+H", 100).




was basified by the addition of 2 M aqueous sodi um

hydr oxi de solution and extracted wth three portions

WEX 2006/¢1308r onet hane. The conbi ned organi ¢ ext r KETEPARISH08144
dried over sodiumsulfate and _goncentrated in vacuo

to give 0.10 g (99% of the cr'l?gé title 20 conpound as

an off-white solid. M5 W (%: 580 (M+rH+, 100). c)

2-(3

5-Bis-trifluoronethyl - phen;ﬁx)mi];ﬂelm (4-fluoro-2-nethyl -

henyl )-1'- t hanes | f d 2
Q(Rlsk}fi)ép(z?rq -Bisripflugrameth mﬂiﬁy’ﬁ% 1€ &%ﬁt‘%"a%n AL 4=
Stﬁleﬁhtahékﬁlfﬁﬁ\{lol 1031’ 606" héxanydkg-[2,3 bipyridinyl- 5-y1] N-methyl-

bis-trifl uoromsthyl phenyl )-N-[4-(4-fluoro
5 Jisphutrspmidtieny| )-1', 2", 3,6 -tetrahydro- [ 2,4 ]
3T}Pé’htl’iﬂléjdd?ﬁﬁ%du'ﬁd)%ds obMiERlt 3 h ggfswhm %)ham d@nfaamblﬁ yidd according to

1 C oraone ane re aqde . . . .
bk erospRees ABCERE SEvRpT(be REPORHOR P SO ROy
n&me?xﬁrl)qe @1(4%&04%% Fﬂ'fﬂh'yl@tlé-dnaﬁﬂ'lefml&myt i) tez Betst, 6’drexahydro—

ure was al rmito. . room era
St vtV bR Rt PR e PR OBE PP S i ) ine >
10 eestsr Bﬁtmﬁﬁo%ﬂrﬁéﬂhﬂfﬁ}ﬁﬁﬂw {4- Q@ﬁgdﬁcﬂtﬂmﬂthmqﬂi&aﬂé- [2,3eipyridinyl-5-
nbi ned organi C er S re ari
S R i Baerat o e B 7 L BR Bhomethy pheny-

CRL @A B8 PhMhetiy]-hMe1)ZP2,41bi ﬁ&ﬁﬁyl@f ll-fhénteltl’qﬂ-esobutyramxde in
con%g(%nd z;s a V\Ihl‘?,tg SI?I 16 me (%: 658 (M-H+,
1ﬂﬂ)b 35 WO 2006/ 013050 PCT/ EP2005/ 008144 - 32

Efsﬁlm}eqa/g.)166(2(1\ﬁ$l—15 ®Wos-trifluoronethyl-phenyl)-N
-(4-f1uoro- rret’hyl phenyl )-1'-
15 thanesulfonyl 1',2',3,4,5 ,6" -hexahydro-[ 2, 4
] bi pyri di nyl -5-yI ] - N- et hy|Exdr§1<ilbllByram de 5 a) 2-(3

gﬂg‘b\-slf]}[;l leeléﬁr‘ﬁgﬁhﬂogou memylrl-)ph’e}tlh (4 t L{_.,Q )Eaﬁe Sy -
g) ?Lﬁlﬁﬁuﬂhﬁly B AER Blrsr@frﬂhwmh \Aﬁ%h%?mw-enéﬂiﬁ-moﬁdmamﬁe

talned as an of ite solid

yThe dﬂampmrrcbwasmhtﬁée %M&Uh&e 6‘&?6?&8@&’3%{%&"\)63{% gfeording to

t 93 bove for th aration of (RS)-2-(3,5-bis-trifluoromethyl-
2 Zﬁ%ﬁé&%ﬂg&tdf Lo Onet hy| egﬁegn

[ ph(mfl)f Nu[ér(d:— ﬂ_uqrgt},met}}yi-r@hw})l @et@anﬁsulfonyl 1',2',3",4',5',6'-hexahydro-
;i’é( iﬂl htSs: gﬂ IN: nll\lst ARttty ra e (sranplde?) esifgaatphshydride
Zf Y A%F [ ne | nst ead of 3-bronopyri di ne.
Miistaed ofametismesuifompdchlorigtg)in thylag step.
5+RBI ok 1.1 M[;T_phyd phen)|)-N-[4-(4-fluoro-2-nethyl -
p en@?%(ﬁf%g 60)- hexahydr o- [ 2
25 4" | bil 2yri di nyI 5 yI] N- et hyl - i sobut yram de
Example 14
2-(3,5-Bis-triﬂuoromethyl—phenyl)-N~[6—(3,6-dihydro-ZH-thiopyran-4—yl)-4- (4-fluoro-
2-methyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide
" a)2-(3.6-Dihydro-2H-thiopyran-4-yl)-4,4,5,5-tetramethyl-{1,3,2] dioxaborolane
30 To a solution of 1.3 ml (9.0 mmol) diisoproylamine in 5 m! dry THEF were added 5.7 ml
(9.0 mmol) of a 1.6 M solution of n-butyllithium in hexanes at -78 °C. After completed
addition the mixture was allowed to warm to 0 °C. To this solution was added dropwise a
solution of 1.0 g (8.6 mmol) tetrahydro-4H-thiopyranone in 5 mi THF at -78 °C. After 30

min a solution of 3.1 g (8.8 mmol) N-phenyl-bis(trifluoromethanesulfonimid) in 8 ml

35 THF was added dropwise. The reaction mixture was allowed to warm to room

temperature and stirred at this temperature for 4 h. The solvent was evaporated in vacuo




15 A solution of 0.20 g (0.35 mmuol)
2-(3,5-bis-trifluoronethyl-phenyl)-N[4-(4-fluoro-2-
WG IL3pHeny| ) - [ 2, 4' ] bi pyri di nyl - 5-yl ] - N- net hyICIYER3#15(008144
yram de and 0.020 m (0.35 m% concentr at ed

sul furic acid in 4 m nethanol” Was degassed by three

f -th | t ddi t. 23 e
T P st pr R AR e Pl iy e e e
Miriiuér 6 @Barebil fonRchcliBlediladr a2 Hb tbreran-6fyl byrelr ogen at

room t enper at for . 16,h. The, 20 m.xt.ur Sy o th .
CORBEHIF 81 60 5ith | FB0D A orBeT At L a8 PRr ibndzg-21-thiopyran
bgtyneest, 4.3 M(89weass bisssidhdvtatb)ditsarsh bl &p(Q24 mmaihdichloro(1,1-

di chl.oro hane d extra d wiih,.th rti
5 SR T B S S B B2t o
d uj1esisgﬁglﬁensfrp%bpnimre‘rmcenmna 2.4 gliembrod) petagsingpeetate in 20 ml

0.19 49 qf r Ltl e conpo :

s gjqxar?e ‘I(Yﬁ s@(%reg% é(p’g“g%r gg/&_&{:terlcga mgnR)zrégg} t%al_p?.l?kl?ﬁr%\me reaction

5 nBikt®ird wid diliosdonieh Wyder phdbuihd (1) 244 edtridterbwish Shrge pongions of tert-

phenyl )-1'- methanesul fonl-1. 2' 3 4' 5 . . .

Gbuﬁ%wgﬁvaf,tggr[. %Ea 9T W(? %ﬁaﬁvle;cggéf V?ﬁv%g?%dyy{th brine, dried over
10 | s@htinysuERiedad Theehirited ircerpo Fisshwakinobttaomstbgasphyrgave 0.97 g

off-oggftg sglid inZig%gieldff_\cscnordingtothe 30 :

pkotelRfiac HESOTRBNCA 0 8™4%6F '°he preparation of

2-(3,5-bis-trifluoronethyl-phenyl)-N

L85 5 S0 05 S e SRS el B OARE S bR B

Y1)~ el L0 dthylsiedhptyrammded e
15 t( %ﬁ(lglrtrlﬁs COmBpPWRA wmgpszd &?’a’ 115g_hl? Vallow solid in 73% yield according to the

Ejf)‘r&éflgﬂez&ﬁcgib%d ARVRYbr mg @F?;ia)aﬁbh,df‘ﬁl;(?;ST—Hi'sw,tEiﬂu(ﬁ'omdwé-Wenyl)-N~
I o- , 4" ] bi pyridi nyl - Syl 1= N-nmethyl 41 sobl % OB N_methvl-

i rﬁéﬂéﬁ'&owgﬂ%,f@%r‘@tér‘ﬁf’)f/#‘%%?’gr?é?tﬁ’@|P}’_ﬁéﬂp MBI 9-N-methy

ItO‘ik%EM arhiicielfiﬁaﬁg{lé TQfsing22- l(aa(ghmydmeﬂyih)epmm-,yg--z;,@,-s,st e
rahydro-[2, 4 ]1bi gyridinyl -5 5 :c acid.

sl Gl v o i B e phenplgyoric o

20 W@Qﬂ@é%;g@ﬁwagr*/, E®3005/ 008144 - 33 Exanple 12

(RS)-2-(3,5-Bis-trifluoronethyl-phenyl)-N[4-(4-fluoro

- 2- et hyl - phenyl ) - 1" -

- met hanesul fonyl -1', 2", 3", 4' Example-IBexahydro- |

2,3 ]bipyridinyl-5-yl]-Nnethyl- 5 isobutyranjde The ... )

t i2b(ISeS-BiSftpT@unmmﬁhYldﬂleamé\B‘[@ril’bﬁh?ﬁor1-’3vﬁ'r6f@t’r§qﬂ’$"8']lgh'ﬂuol’wan ¢

co rahl e vyijel ( h g 3 L henREQRadysag de

dé’gg‘?i(%@aoﬁ%%\%&?’g&q&gﬁ@ E?ghglr %?po_n of 7 amt
25 2-'To% olitisr ¢fiti 24 g (Orddmeniol)| 2- %bﬁyqn)ﬂup\pomethyl-phenyl)—N~[6-(3,6—

[ ;&é{ﬁ%@%&g&@g&%gE%!ra.z%neﬁﬂtﬂ?eﬁ%%yfﬁany.b:yl] N2nethyl-

’ iso’but);ram’ide in 4 ml dichloromethane were added 0.21 g (0.84 mmol) 3-
c;.hloroperbenzoic acid at 0 °C. After 3 h the reaction mixture was diluted witha 0.15 M
aqueous solution of sodium hydroxide and extracted with three portions of

30 dichloromethane. The combined organic extracts were dried over sodium sulfate and
concentrated in vacuo. Flash column chromatography gave 0.23 g (92%) of the title

compound as an off-white solid.
MS m/e (%): 629 (M+H", 100).
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[2,4"]bipyridinyl-5-yl] -Nnethyl-isobutyram de
(exanple 11, steps b) and c¢)) using 2 10

WO0R086/3¢30t r i f | uor onet hyl - phenyl ) - N-[ 4- (4- f | uoPETEPRNSH08144

10

yl - phenyl)-[2, 3" | bi pyridinyl - 5-

yl]1- N et hyl -i sobut yram de (ei&ﬁﬁle 5) i nstead of
2-(3,5-bis-trifluoronethyl -phen I?s
[4-(4-fluoro-2-nethyl - phenJ? P? 4' | bi pyridinyl-5-yll

%ﬁ?%@ﬁﬁ%&?&ﬁfeﬂm&gﬂhgﬁd}ﬁ 3165(& @RdiBYo-hMBFER- (B thidH§Ran-4-y1)-4-
((@SJudxe {2t metkybphényd)- pszrx¢1n@orlezm¢ﬂ%wob5%ﬁw<§e 1',2',3

3 o HERNE RS 2.0 s pesongpe b oo
n%t,}ﬁ%gf@lﬁﬁfbd&gﬂnupmﬂmﬂ}}f (Iﬁhmo-ﬂkme&wlgpbuwa mgsim -3-y1]-N-
ont e as an .o Ite ol | C L& yi:€

ek “W@@ée%mf%c Ferblorisceki 7R 30p Syt pecgatg was
PARRAEDRDY MedfredzRBlav2eyclbs 2ufbir addiibh loidt mge{UIWB mmol)

PelarihaNdetif bRger aﬁa%?l%hg sacion gy o i pder an atmosphere of
[l%lcﬁoéelﬁl a@Yédrflikdiiperbtuyd for BHNThé ;thxtuﬁeo&bastﬁltemd aber Decalite and the

anpl e 12) usi acet | n st 0
A PR D G o e Sy SE R 2 (20 of
%étlﬂwgb o%@&)hsawﬁﬁeéf;ihﬁnrl eh14 l)- N-[6 (3, 6 di hyd 2

i.S-tr Qr yl - pheny i hydr o-

HP@&%Q&FI ﬁ -fl uoro-

2- met hyl - phenyl ) - pyrldln 3-yl]- N—nethyl-lsobutyran1de
a) 2 (3 6 Dhydro 2H thiopy'an-4-yl)-4 4 5
5-tetranethyl -[1 3. 2] di oxaborol ane 30 To a sol ution of
1.3 mM (9.0 mmol) diisoproylamne in 5 mM dry THE were
added 5.7 m (9.0 mmol) of a 1.6 M sol ution of
n-butyllithiumin hexanes at -78 C. After conpleted
addition the m xture was allowed to warmto 0 C. To
this solution was added dropwi se a solution of 1.0 g
(8.6 mmol) tetrahydro-4Hthiopyranone in 5 m THE at

~ -78 C. After 30 min a solution of 3.1 g (8.8 mmvl)

N- phenyl - bi s(trifl uoronet hanesul fonimd) in 8 nmM 35
THE was added dropw se. The reaction m xture was
allowed to warmto room tenperature and stirred at
this tenperature for 4 h. The sol vent was evapor at ed
in vacuo WD 2006/ 013050 PCT/ EP2005/ 008144 -34 and the
residue was purified by flash colum chromat ography to
give 2.1 g (98% trifluoro-nethanesul fonic acid

3, 6-di hydro- 2Ht hi opyran-4-yl ester.




A mxture of 2.0 g (8.1 nmol)
trifluoro-nethanesul fonic acid

WO 250189 0- 2H-t hi opyran- 4-yl ester, 2.3 g (&CI/EMISH08144

10

15

20

- dif AGOBVRPUNHTET R

25

bi s( pi nacol at 0) di boron, 0.18 g %0. 24 mmol )

dichloro(1,1' 5 -36-

bi s(di phenyl phosphi no) f errogene [l adiun(11)

di chl oronmet hane, 0.13 g (0. %ﬁﬂﬁé}g&)

1, 1' -'pitsésbpihe follophes elinpe)tioerare amnefaatwdedinthg ug@limanner:
nmol ) potassium acetate in 20 ml  di oxane was stirred

at 80 Cfor 16 h. After cooling to roomtenperature

the reaction mxture was diluted with water and brine
(1:1) and extracted with three portions of tmgitablet yl

thyl tther. The conbined organic extracts were 5
SR H ri ne, dried over 1o sodium sul fate and
cpigeset rated i n vacuo. Flash columm chronat ogr aphy 45

gave 0.97 g (53% of the title conpound as an orange
rggfrhs_targx 2 (3 5 Bis trifluoronethyl-phenyl)-N(6-(3 L
6nMitfoyde@tidkicthilepyr an- 4- vl ) - 4- (4- fluoro 34
Zg,fmth | - phenyl 1) -pyridin-3-yl]-N nethyl-isobutvram de 3

15 2B £1°8 onpound was obtained as a |ight yellow

solid in 73%yield according to the prdeblgtiveight 100
descri bed above for the preparation of
2-(3,5-bis-trifluoronethyl-phenyl)-N

[ 4- (4-fl uoro-2- et hyl - phenExdmgle(- hydr oxymet hyl - pheny

b by Cabtales 1 e to T g EDRpSOP e iRy eXapl e )
g ¥ Py y

tetramet hyl -[ 1, 3, 2] di oxabor ol ane i nstead of
3- (hydr oxynet hyl ) phenyl boronic acid. 20 MS nme (%:

597 (M+H+, 100). Exanple 15 me/capsule
2-(3,5-Bis-trifluoronethyl-phenyl)-N[6-(1, 1-dl oxo-1,2 .
, dchivd @bstahyedr o- 12. 6-t hi opyr an- 4- 10

ylL) -4- (4-fluoro-2-nethyl -phenyl)-pyridin-3-yl]-N-nmethy 155
| LPE88fut yrami de 25 To a solution of 0.24 g (0.40 mol)
2(Jo3n Btatrhs- t ri f 1 uor onet hyl - phenyl ) - N-[ 6- (3, 6- 30

di ﬁtﬁlr 0- 2H t hi opyran-4-yl)-4-(4-fluoro-2-nmethyl -phenyl 5
di |

idin-3-yl] -N-nethyl- isobutyramde in 4 m

di chl or onet hane were added 0.21 g (0.Gaswedl weight 200

chl or operbenzoic acid at 0 C. After 3 h the reaction

m xture was diluted with a 0.15 M aqueous sol ution of

sodi uMhayeti@sibaamrdacnsamdicot statch arhfirs8y poxad ipagniger and then

30, dicnLor et hanc, . The SAMhL NG BARife fXleh 6L BldEaaded
5e"and " concentr at ed 1'n vacuo, |

FliaeBtocmid imixed tooowmthby Thp mixtyas/is filed By machipggntothagdgelatine

title, conmpound as an off-white solid. MS me (%: 629

(IWF]P?F‘,I"‘EOO). 35 WD 2006/ 013050 PCT/ EP2005/ 008144 -35




Exanple 16 2-(3,5-Bis-trifluoronethyl-phenyl)-N [6-
1, 1- di oxo- hexahydro- | X6-thiopyran-4-yl)-4-

W%’@“f"f"?}é?@- 2- net hyl - phenyl ) - pyri di n- 3- y1] - N- mePJTER2605/)08144
utyram de A solution of 0.10 %7(_0. 16 mmol )
2-(3,5-bis-trifluoronethyl-phenyl’)-N-[6-(1,1-dioxo 5
1,2,3,6-tetrahydro-1X6-thi OpY.K ariéé-yl )-4-(4-fluoro-2-m
et hyl - phenyl ) - pyri di n- 3-yl ]—-aﬁ}p—lTET hyl -i sobut yram de
and 1g, 0588t Hfes BEME %lWiﬁg a&hpbsttidire nfandfattured:hy|
acet ate was egassed by three freeze-thaw cycl es.

After addition of 11 ng (0.048 mol)

pl ati nun( | V) oxi de under argon the reaction nixt uF8SHBR:
skitveqahdeder an atnosphere of hydrogen at room 15
tenperature for 6 h. The mxture was filtered over

DEPROP{EY St he 10 filtrate was concentrated in 1285
vacuo. Flash col unm chromat ography gave 32 ng (32% of
the title conpound as a white solid. Ms me (%,:, 631 1300

(M+H , 100). WD 2006/ 013050 PCT/ EP2005/ 00814- talyg
Exanptige Appasitory Sadis iftRed Bl d Qids0g steelrveesl, ixesd thomughly and

renyfactufedin Lhe usyal manner T/ tABLEL i BFHNE and

10 MtGFRGInS {eHak BRpers@l dowhfigtely 3The AbgMeds ponred o adigpobitdiy moulds
_ Tabl et. wei ght 100 5;<arrp| e.B .Cagrs | es of t(llgg fotllhl ovgu%gsand
cofrbydable sige left © coah theuPRPLgries & e fFg POy FL MR E PX
s E@ﬂﬁ%&&uyli@M§§ael5_5memfdil.st arch 30 Talc 5 20

psule fill weight 200 The active substance, |actose
and corn starch are firstly mxed in a mxer and then




in a conm nuting nmachine. The m xture is returned to
the mxer, the talc is added thereto and m xed

WORGIANIGHy. The mixture is filled by machi ne PRTEPHESQIBI44

10

15

20

25

gel ati ne 25 capsul es. WD 2006/ 013050 PCT/ EP2005/ 008144
-37 Exanmpl e C Suppositories of tthe foll ow ng
conposition are manufactured: ng/supp. Active
substance 15 5 Suppository mass 1285 Total 1300 The
suppository nmass is nelted irClaingl ass or steel vessel,
m xed thoroughly and cooled to 45C. Thereupon, the
finely powdered active substance is added thereto and
10 stireed until it has gdi colp! etely. The

i xt ube b “ﬁeo%ércé’é"ﬂoﬁlflgs%%nggﬂ{e?ag?‘} moul ds  of suitable
size, left to cool, the suppositories are then renoved
fromthe noulds and packest individually in wax paper
or netal foil. WD 2006/ 013Q50 PCT/ EP2005/ 008144 - 38
Claims 1. The use of co nds of the general fornula
R2 RNCF3 3 R-X N CE erein R is |ower alkyl
or halogen; R2 is hydrogen o& ogen; -(CHR )" OH,
phenyl , optionally subst i y E? OH, or is a
10 saturated, parti g3 saturatedor matic 5-or

6-menbered heterocycli & rithg

CF,

1

wherein

R is lower alkyl or halogen;

R? is hydrogen or halogen;

R’ -(CHR’),OH, phenyl, optionally substituted by -(CHR’),OH, or is a
saturated, partial saturated or aromatic 5-or 6-membered heterocyclic ring
with one heteroatom, selected from the group consisting of ~N(R%-, -N=,

—NZs , -S- or -5(0),, and which rings are optionally substituted by
-(CHR’),,OH;

R is independently from “n” hydrogen or —(CH2):OH;

R is hydrogen, -S(O2)-lower alkyl or -C(O)-lower alkyl;

X is —O-, -CH,0-, -S- or a bond;

n is 1 or 2;

or to pharmaceutically active acid-addition salts thereof, for the preparation of

medicaments for the treatment of schizophrenia.

2. The use of compounds of formula I in accordance with claim 1, wherein X

is —0- or —-CH,0-.

3, The use of compounds of formula I in accordance with claim 2, wherein
the compounds are
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(2-hydroxy-ethoxy)-
pyridin-3-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(2-hydroxy-1-
hydroxymethyl-ethoxy)-pyridin-3-yl]-N-methyl-isobutyramide or




with one heteroatom selected fromthe group

consisting of -N(R4)-, -N=, O-S- or -S(0O2, and
Wh?¥60130Hgs are optional |y substituted by - ( GGR/BP2035/008144
R is independently from"n" hydrogen or -(CH2)" X

15 R4 is hydrogen, -S(02)-I ower>7al kyl or -C(O -I| ower

al kyl ; As.-0-, - RS o bond; n.islor2; -1
t é%é?ﬁée%mﬂ%mt%%%@% S TR oy RReds)-&pyrrolidin-
t betmahoxf)gyridie 3pijeNanahyloRotaftyramidé.canent s for the
treatment of schizophrenia. 20 2. The use of conpounds
of formula | in accordance with claim1l, wherein X is
-0- or - CGHA®e.usSof cbitgpounés @ﬁfoﬂﬁﬁlpdmmde:oniantewithlchim 1 wherein X
accqQrdance with claim2, wherein 25 the conpounds are

> 21(3;-5-bi s-trifluoromethyl - phenyl)-N
[ 4- (2- chl sUThepkesfdompbunads biyfrralyIen hapaance with claim 4, wherein
pyri di n- S-XI.Jr -N-net hyl -i sobut yrani de,
Zﬁ(escoglprﬁ’lug t%i f1 uor orret hyl - phenyl ) - N-[ 4- ( 2- chl or o- phen
ybX(3,8=i2 thebiropgthit-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-6-(2-hydroxy-

#@&1‘33# B Blvi%ﬁo%éffrjﬁ%ﬁéﬂ%dglﬁt Yo SO

10 (AS,) 421-'1S|3h5rb|-2-t“ f 1 uor onet hyl - phenyl ) N- .
| [2_ y|( met hoé)'c'@)e-“ﬁ? cgmgf # %Wﬁ%t hyracclog O%IQ% with daarg.l, wherein X
4is a Bradusd RBfis camperddsrad sitorard o dromatlaﬁfmrﬁdlammbered

chirgstreie T il i deroraa s ied by P fitps of NCO--

mherel - the conmpound is
ﬁtg,ﬁ?gesgéé'f éf;}{?@,ﬁ]l&s&ﬁﬁtuted by -(CHR),OH;

2(3,5 blstrlfl ronet
- N ors-e- ]‘?yarndp‘ﬁhlé

15 et hyI sul fanyl) -pyridin-3- yI ] -N-nethyl -i sobutyram de.
10 6. The_use of co oun

la |l in accor
with cl ai ?n ﬂme Ushe %:1 ogn Fg érrBB ﬁﬁcoﬁ?ch Wét?l cijalmcéewherem
S ffeltbofipfindPakt i al saturated or aromatic 5-or

62%?]315 tr?ﬂuoromethyl phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-(2,3']bipyridinyl-
5-yl]-N-methyl-isobutyramide,

20 - 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-oxy-
[2,3']bipyridinyl-5-yl]-N-methyl-isobutyramide,
2-(3,5-bis-triﬂuoromethyl-phenyl)—N-[4-(4-fluoro—Z—methyI-phenyl)~6—(3-
hydroxymethyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-{4-(4-fluoro-2-methyl-phenyl)-5'-hydroxymethyl-

25 [2,3']bipyridinyl-5-yl}-N-methyl-isobutyramide,

- 2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-2'-hydroxymethyl-
[2,4']bipyridinyl-5-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-
methanesulfonyl-1',2',3',6'-tetrahydro-{2,4']bipyridinyl-5-yl]-N-methyl-isobutyramide,

30  2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-
methanesulfonyl-1',2",3',4",5',6'-hexahydro- [2,4'bipyridinyl-5-yl]-N-methyl-
isobutyramide,
(RS)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-
methanesulfonyl-1',2',3',4',5',6'-hexahydro-[2,3'] bipyridinyl-5-yl]-N-methyl-

35 isobutyramide,




heterocyclic ring with one heteroatom selected from

the group consisting of -N(R4)-, - 0O -N N=, , -S- or

W(B@@Wl,i"oéﬂnd which rings are optl onal |y subst i tRETEEP2H85/008144
-(CHR )"OH, 15 7. The use of conpounds of formula I

in accordance with claim®6, whetein the conpounds
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- 2= (B!Stlﬁl}ﬂtn];ﬂhﬁtﬁ‘ﬁnie)}ryl-phenyl) -N-[4-(4-fluoro-2- mﬁthgl -phenyl)-6-(2-hydroxy-
2,3
bF%VgP su; 3!9)(‘{)11] -Ylﬁ%g}e isoggg’lra @ﬁ? y?/a{node[ VIO !
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cety 4 fl uor.q- 2- net hyl - phenyl ) - 1' , 3,4, 5
20 65 )ﬁkk’aﬁﬁﬁ‘ﬁb SOF%WB“DB‘@prn di nyl - S-yl |
- 3- ((3&%@*@@@%&13@@&@1}% qurmﬂwr)) Nerettybphend bbuogr a

it AR T o

229(@t5hb’1|s ‘tﬂﬂ@(ﬁl&ﬁhietm-fphdm)ﬂ} -BI-{4-04-fluoro-2-methyl-phenyl)-6-(3-
Zh(ge @Yng r amﬁg’?ﬁyﬁl Bﬁq’é‘ﬁW} lsﬁlpf%’ra(ni % di oxo- 1,2

25 » 3.-8; i&'&&ﬂﬁﬁ&bﬁteﬂiﬁ-ﬂﬁhﬂh}?—%{%ﬂuow -2-methyl-phenyl)-5 "_hydroxymethyl-
[2,3')bipyridinyl-5-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-2'-hydroxymethyl-
[2,4'Tbipyridinyl-5-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-{4-(4-fluoro-2-methyl-phenyl)-1'-

30 methanesulfonyl-1',2',3',6'-tetrahydro-[2,4']bipyridinyt-5-yl] -N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N- [4-(4-fluoro-2-methyl-phenyl)-1'-
methanesulfonyl-1',2',3',4',5',6'-hexahydro-[2,4'|bipyridinyl-5-yl] -N-methyl-
isobutyramide,
(RS)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(4-fluoro-2-methyl-phenyl)-1'-

35 methanesulfonyl-1',2',3',4",5',6'-hexahydro-{2,3']bipyridinyl-5-yl]-N-methyl-

isobutyramide,




yl)-4-(4-fluoro-2-nethyl-phenyl)-pyridin-3-yl]-Nnethy
| -i sobutyram de or
WAL 2086/6L3B30s - t r i f | uor omet hyl - phenyl ) - N-[ 6- (1, 1- RCAREP20(5/008144
ahydr o- | X6-t hi opyran-4-yl)-4-
(4-fluoro-2-nethyl -phenyl)-pyri Hin- 3- yl]
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t hyl - phenyl ) - 6- ( 2- hydr oxy- et hyl sul fanyl) -pyridin-3
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[ dhichgrbeegs @ndpriget hyl - phenyl ) - [2,3" | bi pyridinyl- 20
5-yl]-Nnet hyl -i sobut rarrilde,

252/3, ERAEHRE & QPP P2 phenyl ) - N-
[4-(4-fluoro-2-nethyl-phenyl)-1'"-oxy- [ 2,3 J

bi pyridinyl-5-yl | gN-nethyl-isobutyram de,
2-(3,5-bis-trifluodonet hyl - phenyl)- N

[4-(4-fluoro-2-ne - phenyl ) - 6- ( 3-

hydr o) cynet hyl - pheny ) -pyridin-3-yl]

-N-net hyl -i sobBt'yr dni de,

bi pyri di nyl - 5- ¢k ] N'N- et hyl -1 sobut yr am de,
2-(3,5-bis-trifluoronethyl -pldgyl ) - . .
[4-(4-fluoro-2-nethyl-phenyl)-2'- hyI recr)%?crlrlgeﬁ; -SB[ 2,4
] bipyri dinyl-5-yl] -Nnethyl-isobutyram de,

2 wWifh Hedimpsounk dfferendaret hyl - phenyl ) - N-
[4-(4-fluoro-2-nethyl-phenyl)-1" 30

nmet hanesul fonyl -1',2', 3", 6 -tgﬁ@ﬂhydr 0-[2,4"]bipyridin
yl -5-yl]-Nnet hyl -i sobut yram de,
2-(3,5-bis-trifluoronethyl -phenyl)-N

[ 40 G4eofnpuondefomethay| - phenyl ) - 1' -

nmet hanesul fonyl-1',2',3 ,4",5", 6" -hexahydro- [2,4'

Jbi pyridinyl-5-yl'] -Nnethyl- isobutyram de,
(RS)-2-(3,5-bis-trifluoronethyl -phenyl)-N-
[4-(4-fluoro-2-nethyl-phefy)-1"- 35

nmet hanesul fonyl -1"',2' | 3' 5',6"' - hexahydro-[2, 3" ] bi py
ridinyl-5-y1]-N net hylR" i sobulyrapgi de, WO 2006/ 013050
PCT/ EP2005/ 008144 -41 N CFy

15

CF, 1A

wherein R*, R?and R® have the significances given in claim 1,

or

20 b) reacting a compound of formula



(RS)-N-[
1'-acetyl -4-(4-fluoro-2-nethyl -phenyl)-1',2",3 ,4",5",

WO 20pERaHAdr o- PCT/EP2005/008144

10

[2,3" ]bipyridinyl-5-ylJ-2-(3,5- bIS trifluoronethyl-phe
nyl ) - N-net hyl -i sobutyram de, -~
2-(3,5-bis-trifluoronethyl- phenyl) N-[ 6- (3, 6-di hydro-2
Ht hi opyran-4-yl) - R” (4-fluoro-
2- met hyl - phenyl ) - i di n-3-yl]-Nnethyl-isobutyram de,
5
2-(3,5-bis-trigt
, 3, 6-tetrahydro-i %
yI) 4- (4-f1 uoro-

Enyl) N-[6-(1, 1-di oxo- hex
ahydro-12,6-thiopyran-4-y|)-‘-3 Intermediates 5A-5B
(4-fluoro-2-nethyl -phenyl)-pyridin-3-yl]

-N:pet hyl -i sQbyutyraniide. 10 9. A process for
pwggng °§n§8ﬁﬁ%EW' of formula | as defined in clains
1 to 8 which process conprlses a) reacting a
conpound of formula R2 RNRSEEF3 01 / O N CF3
Internediates 5A-5B with a conpound of formula 15
@%f 0to a & ﬁﬁmg of forrula 2 RNCF3 R-0INO
TAPP%%%reln R2 and R3 have the significances
given in claim1, or 20 bg reacting a conmpound of

fornmul a WD 2006/ 013050 PCRf EP2005/ 008144 -42- R2 R ~
N qCF3

N CF,

CF, IB

wherein R}, R*and R® have the significances given in claim 1,

or

¢) reacting a compound of formula

CF,

CF
N (0

with 3-chloroperbenzoic acid

to a compound of formula




Cl I NOCF3 Internedi ates 5A-5B w th a conpound of

formula R3SH to a conpound of formula R2 R N CF3
WORWHIRES IN O5 CF3 IB wherein R, R2 and RBCHAIPa005/008144

the significances given in claiml, or c) reacting a

compound of formula R2 R N I"®F3 NONCF3IC to

W th 3-chl oroperbenzoic acid to a conpound of fornula

WO 2006/ 013050 -43- PCT/ EF2005/008144 R2 R N CF3 tv

CF3 O ID wherein Rl and B _have the significances

given in claiml1, d) re ng a conpound of fornula

R2 R N CF3 ' !

N CF,

N
Y D

wherein R' and R* have the significances given in claim 1,

d)  reacting a compound of formula

R
R1 |
| x N CF,
o
CF . ]
5 3 Intermediates 5A-5B
with a compound of formula
OTBDMS
Ny Osg:CFs
l > o 0
N

to a compound of formula

CF,

CF,

IE

10 wherein R! and R*have the significances given in claim 1,

or




I i O C N5 CF3 Internediates 5A-5B wth a conpound
of formula OTBDMS O .CF3 S; N OO to a conmpound of
Wioihe013032 R OH N CF3 N O IN CF3 | E 10 whePEITEPRINS/008144
and R2 have the significances gjven in claim1, or WO
2006/.013050 - 44- PCT/ EP2005/ 00844 e) reacting a
co)rrpound.of forrrulg R? R, NCF3 N OOM+ti CF3 IF
Wt h A HRSRRPOSPARE YR (cF3c0) 20 5 to a conpound
of formula RZ R N CF3

CF,
o AN =z CF,
IF
with a compound of formula
(CF5C0),0
5 toa compound of formula
CF,
CF,
HO IG

wherein R' and R®have the significances given in claim 1,

or

f)  reacting a compound of formula

CF

CF,

10 IH

with a compound of formula




NON/ CF3 HOIG wherein R and R2 have the
significances given in claiml, or f) reacting a

wenipenseseof formula RZ R\ N CF3 | O~ ~ N RCTAR26308144

HIH wth a conpound of formula WD 2006/ 013050
PCT/ EP2005/ 008144 -45 CH3SORCE”to a conpound of

formula RZ RNCF3 Oi(N gﬁaogqp\/\hereln R and R2

have the significances give aim1l, 5 or Q)
reacting a conpound of formula R2 R NCF3 N CF3

| td a snipbuvadedfgrewns of fornul a

RZ
1
R 1
| AN CF,
4d 0
N
N /N CF,
S.
N ‘-O
O Ti

~ wherein R! and R* have the significances given in claim 1,

5 or

g) reacting a compound of formula

CF.

CF,

IH

with a compound of formula

(CHACO),0

10 to a compound of formula

H




(CH3CO)20 10 to a conmpound of forrmula WO 2006/ 013050

PCT/ EP2005/ 008144 -46- RR~- NCF3 NONGCF3 0 1J
W10 and RZ have the significances gi ve®CIEP2005/068144

claim11, or h) reacting a conmpound of formula R2 R

NCF3 NOSCF3 51K with tH Ttonpound

3-chl oroperbenzoic acid to a, conpound of formula RZ

R NCF3 O=SCF3 OIL 10Rrtntet 2 10712006 Cl

MSPft. MD f P200500814 -47

significances given in cl

conmpound of formula !

erein R and R2 have the
or i) hydrogenating a

N CF,

CF,
O H

wherein R! and R?have the significances given in claim 1,

or

h)  reactinga compound of formula

CF,
CF
5 K
with the compound 3-chloroperbenzoic acid
to a compound of formula
CF,
0=§ CF,

1L

10




N CF3 N O G=S CF3
R2 \ N\ CF3 N o O IM wherein R1
and R2 have the significances given in claiml, and if
desired, converting the conpound obtained into a
pharmaceutically acceptable acid addition salt. ipti;
cl r m&1Q Ot? c 2 fl17 2?2t~l44sm

. ] 2 . . . .
wherein R' and R have the significances given in claim 1,

or

i} hydrogenating a compound of formula

CF,

CF
[L

to a compound of formula

CF

CF,

IM

: - 1 2 e . . .
wherein R' and R* bave the significances given in claim 1, and

if desired, converting the compound obtained into a pharmaceutically acceptable acid addition
salt. |

¥




