; 012345e3enh_nXXY[ 4\ 26_Th_qW0D 00/ 50401 PCT/ EP0O0/ 01223 3- PHENYLPYRI DI NE
DERI VATI VES AND THEI R USE NK- 1 RECEPTOR ANTAGONI STS The present invention
rel ates to conpounds of the general formula ~RZ ~n R" wherein Ris
hydr ogen) Iomer al kyl, | ower al koxy) hal ogen or trifluoronethyl; 5 R~ is
hydr ogen or YRMSY,h: or R and Rt may be together - CH=CH 00/04223 j 5
hydr ogen, hal oge 1‘J&trlftuorometh | oner al koxy or cyano; R ~ is hydrogen,
er al ky 1SRRIV PRI ED DRIV AJH AN RIS )T RECETTOR) -
-\'(R)S(O~1lor~er alkyl, -1~ (f8YSGONMSTH a cyclic tertiary 10 ani ne of
the group Rs /-1,,/ R5 is) i ndependently from each other) hydrogen)

C, -6-cycl oal kyl, benzyl or lower alkyl; R6 is hydrogen) h

al kyl) -N(R )CO | o~er al kyl) hydroxy-lomer al kyl) t s cyaMMHﬂMWHMWMWMEB5 or
6 nmenbered heterocyclic group) optionally bonded v is an al kywgggss group) X
is -CCONR)-, -(CH)nD-) -(CH)rt, IV(R)-) -N(R)C(O- or -N(R$) (CH)m;
WO 00/ 50401 - 2 ThEprkdnPRREftbAZ3atas tosQnpouadithf e gendraldbrmilaand to

phar maceutical |y acceptable acid addition salts thereof. The conpounds of
formula | and their salts are characteri geg by valuable therapeutic 5
properties. It has been surprisingly fadnd 't hat t he conmpounds of the
present invention are antagonists of K&); (NK-1) substance P)
receptor. Substance P is a natural Ry CurringZufdecapepti de bel onging to
ng so-named because of
their pronpt contractile action on egtrgvassuL,af snooth nuscle tissue. The
receptor for substance P is a nenberNgf tthe §hperfan1|y of G
protein-coupled 1 o receptors. '

wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or trifluoromethyl;
5 R 1s hydrogen or halogen; or

RandR' may be together -CH=CH-CH=CH-;

R? is hydrogen, halogen, trifluoromethyl, lower alkoxy or cyano;

R? is hydrogen, lower alkyl or form a cycloalkyl group;

R is hydrogen, -N(R%);, -N(R%)S(0),-lower alkyl, -N(R*)C(O)R® or a cyclic tertiary
10 amine of the group

'S4
R

R’ is, independently from each other, hydrogen, Cs-¢-cycloalkyl, benzyl or lower
alkyl;
R® is hydrogen, hydroxy, lower alkyl, -N(R’>)CO-lower alkyl, hydroxy-lower alkyl,
15 cyano, -CHO or a 5-or 6 membered heterocyclic group, optionally bonded via an
alkylene group,
X is =C(O)N(R%)-, -(CH2)mO-, ~(CH2)mN(R*)-, -N(R*)C(O)- or -N(R*)(CH2)m-;

MR
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The neuropeptide receptor for substance P (NK-1) is widely distributed
throughout the mammalian nervous system (especially brain and spinal
ganglia)) the circulatory system and perl pheral tissues (especially the
duodenum arwiope4oaeium) and are involved i,n regul ating a nukaIgEPOYI22A ver se
bi ol ogi cal processes. i5 The central d? peripheral actions of the

mammal i an tachyki g ng st ance P have been associ ated wi th nunerous

i nfl anmat ory condl tions including mgraine, rheumatoid arthritis, asthma,
and inflammatory .hb V\g di sease as well as nediation of the enetic reflex
and the nodll ati 6 tf *central nervous system (CNS) disorders such as
Par ki nson' s di sease (Neurosci. |tes.) 1996, 7) 187-214), anxiety (Can. J.
Phys.) 1997ndzephgmpceisyllyseeepiabledeigedditpmenlts theresfice, 1998, 281,
1640-1645). Evidence for the useful ness of tachykinin receptor antagonists
in pain, headache)omppatsaf foymithdaad their sdtszhadhaRetefizedibyoaashle thetdpbpice

scl erosig) C;ﬁ%g&ﬂ&ag'hg%e% &E{JB 1§:‘{%u¥}41 E}t}jgfh%%Po&&fs%k&%??e%ﬁtﬁveﬁp&?ggs

oedema) Su
di seases sAMRgaBissREtgResTkiniR { FVKtl, @bsaseq#r}afoswaﬁéﬁbaamﬁ%‘earrpaélarellx vity and
25 ot her r espuriagahiecapepeidsbaorgig to thetachykiniy finily bfpeptiddsSthe lattéd At or y

di seases of oo Skl AedlNoHLE G BhLEAGh oh kR AT SOMGE ol ﬁyase

ocul ar injury an ocu seases revie Ki nin
Recept or arfé#soadh quﬂt?f We%léﬁfl%ff— Pina @g@hrrsqfshe superfamily 9/ G rppiginngpapled, 13,
23-93) 1993ecdptrs.her nore, Neurokinin 1 receptor antagonists are bei ng
devel oped for the 30 treatment of a nunber of physiol ogical disorders

associ at ed W' t brh%eses gpiﬁle% d¢tapﬁk amgﬁanp @m@hykw d1§tﬂb mb&gﬁ%t

subst ance Ies conditions. i.n

i npl i cat ed "thp SR IGh BTG %sn%m@@hwraff %ﬁawwg @y %ﬂfcgh&qwa@teahx. ety,
depr essi on addefiplyaiioisiuss (evifecialhl the Bd@den YD a8 8 181z aaddre\dﬁ&&ﬂ%?%) The
neur oki ni n-1 llq(lgtg.gg db%PB@cﬂPe'?ée%‘i&og%a? fodither useful for the treatnent of
motion 35 si& ﬁ pglﬁ reat ne Fnduc d vq]n}5 n 00/ 50401 - 3 -
PCT/ EPOGH 01875ential 44IPH B fehiontl Aghamacysimimaestapce ey chee) Vol .
340, No. 3 alsgidtawswtlﬂ:ﬁﬁ@erhmuﬂmmatdmndxhenb mtiedmgdvgramarrhoﬁnatoxd

ci spl ati n- 'ﬁﬂygsdas&%sm lhﬂarem%}wemsea&w ol N Redil RS U enfbBiE AdRRI ST -

Fur t her nor e

or treatl
psychoi rmun%‘lddb? Elog'r‘la'éo“so ﬁsgiaia%r&wmsr%ﬂa 9@50% %’g]hfsr#aé]f‘f’sé’f’lstﬂ‘ﬁeb* a
t achyki ni n (Ne@eptioRes., 32060 7,d8711Ke) larxixte(iaar]. ahmsawnmmmmemd; of the

present ,ny, Fésg&! C{%nge?@g@ﬁjg;ogqg%gj fornmula | and pharmaceutically
accept abl e eof, the ration of the above-nentioned ¢ rrpounds
medi canent sEVd‘Eﬁﬁ‘f%lfoﬁei}?g‘S‘Eﬁﬁ’Qﬁﬁsé?ﬁg i e B 65 APV FRCHEh FBSGRE of ¢ he

above | o nmigriingadkheiarepodiselse, multifhesceoosss atenvatioprod venphinawilidrawdlnesses,

especi al |V QlaibldBssssh @gﬂgecghaosrudﬁsssoeqzms Eﬁséﬁ'tﬁqhérﬁ;aﬁqxé flchfngariier or in
t he manufacture o spondi ament s e referred
i ndi cat i onsmﬁf-rna)ew g‘é‘ﬁé"é Sy rhﬁH@aw&r&mm; %be@ﬂaaql YRERESAEIVIGE ARG h

i ncl ude i sathelaespirafort diceass iMchaingrdlerg@uBingissib@ammbory dxasgpbitht et t r eat nent
or 15 prev BEl'uQﬂ]g(ﬁ ceﬁ?ﬁl hifls %R’fr%ﬁﬁ 5 ﬁﬁeagé %gflg(?ﬁ)ﬁrfind%gaﬁf RO mhR

adm ni strat| pt or an epressjve g’bl sode has
been def i ne‘?:f*‘eééesb"éﬁet‘f’ﬁdﬁ‘ &FW&H‘”&)B“&PtOFégT*‘CP%m RPII A8 dh, for nost
of the day sumdnrifarhycobVie;33-8Ry993t here is either depressed nmood or the |oss
of interest or pleasure in all, or nearly all activities. The foll ow ng

definitions of ﬁlﬂmeﬁﬁ&@rwéur&@ﬁm re@sgrmag%mts&&mrqued%ﬁédlf&tm@n apply 20
i rrespectl ve al one or

ther.th on
conbi hat PonTeRmeRlL A nRabe & phiyoa el i En AR RV aEnree Trtabngs ot - or
br anched- ch@athykadikyh pgtioupr sobstarae Ri E:rgniplesnf dnditioas inorhidt sohganck Brhaexanpl e,
et hyl, et hyden if HHQVeB)indlllch%s‘amébof'ﬂ]ehﬂéﬁﬁf;h)neﬂvo ZMLm sﬁc‘hbak”aﬁ{)he ,rHéExtelgk‘?on' i ke.

Frereried SRr A LB B et WD RSP FL Gles are as defined

above) and which is attached via an oxgpen atom The term "hal ogen" denotes
chl orine, i B wrarokinindrresstos aatagndy are lurthgeusef} for thetedaadnik of modemot es a
satur at ed cacnesyuad f@ t@aisnt inderdaoRiitig. 3- 6 carbon atons. 30 The term
"cyclic tertiary am ne" denotes, for exanple, pyrrol-1-yl) imdazol-1-yl,

pi peridin-1-yl, piperazin-1-yl, norpholin-4-yl, thionorpholin-4-yl)

1- oxo-t hi onor phol i n4-yl or 1, 1-di oxo-thi onor pholin-4-yl.



WO 00/50401 - 4 - PCT/EPO0/ 01223 The term"5 or 6 nenbered heterocyclic
group" denotes) for exanple pyridinyl) pyrimdinyl, oxadiazolyl, triazolyl)
tetrazolyl, thiazolyl, thienyl, furyl, pyranyl) pyrrolyl, imdazolyl,

pyr azol yl , wéﬁ;,gak@zol yI pi perazinyl or piperidyl. The tegdpmpoon1223
"phar ITB.CEUtI cal l'y acceptable acid addi t-idon salts" enbraces salts WI th 5

i horgani c ani su as_h chl rlc acid, nitric aci

sulfuric a l“d S‘ﬁ‘%ﬁs‘ﬁﬁé‘f* ﬂfwié‘ﬂldngguﬁ“i 8}/ QE‘?‘&“e’f Sl I‘éft?dfo'flgﬁré??gchaém d,

mal ef i ¢ acitekn desetibedd thereductivnef cisplatiraiddcedtenresiaby €setectic nemedkirdnds ul foni ¢
acid) p- tolﬂgéﬁgﬁ%{ag&lgt acid and the like. Exenplary preferred are
conmpounds, in“which™X'is -C(ON(R )-, wherein RS is methyl) for exanple the

fol |l ow ng ounds

N- (3, 5- Bi ﬁﬁﬁﬂlﬂ%ﬂ%ﬁﬁ% 35 &sbse. ai@?fb?%w Irgatipe e PEYAhOIBRRURHS Asthi de)
N- (3, 5- Bb s-psyéhokeroatrditonder b edmaipisjraBor( &-achdhgkiojpireceptor - shehmes XiKd1 receptor

i sonicotin

N (3, 5-Bi sa%tyrtlff\uoronet hyl - benzyl) - 5- (2 chI or o- phenyl ) - N-net hyl - 2- (4
met hyl - pi per azi i soni cotinam

(35 B oot SR RO AR afebe cevmrangs o5l LARUHDR - 2- (4
met hyl - pi pesentéatly acogptable sads therrof, rg;earam of the above- ment1oned compounds,

N-(3,5-Bis- ﬁaédlzén@m@m&m&g BeRznl Hieh Riuichord adveilmB tdYdse bf tBESIRZEN- 1- Y ) -5
phenyl-lsonlcotl

N- (3, 5- O chiPgH t?nsilﬁ%m% {rohRERSk oL BRERYPY o nisteyrResialnotHiRessr 29 per azin
-1-yl) 20 i sdisurdes pithekidd réfenredtercantiprdran thednamnécoonpioondsppndingwhi ch X i s
-N(R) O medithsingin R is nethyl. Exanples of such conpounds are:
2-(3,5-Bis-trifl uororret hyl - phenyl ) - N-net hyl - N- (3-o0-tol yl - pyridin-4-yl)

i sobut yur am de, " d "

S (3 5 B ont 11 1T NSRS AP Rsgeg:danes %lf%ﬁhspbeﬁ%m@%wfaﬁ?se 4-y1]-N

met hyl - i sobwhigh axludec duorders of the central nervous system, for example the treatment or
2- (3, 5- Bis S-preventio® b Odvrthindep ks ishrdirs] o3 efndsif byiaé Sdridemdtion SHNKdi n-4-yl) - N

2 (35 Bi - LI GBFENIT A THREASPFSPSRE SRIPH PosRernaisfed e PeamaRet ARt 30
phenyl ) - pyrleat feoqwseky dyringiylichs forimepst of the day and nearly every day, there is either

2- (3, 5 Bi s- de?kécsieu%m&irhh/élom&?ﬂflér}st BF pi8aslrk-if hlUOF Reatty ABbAMWAtIRhENyY! ) - pyri di n
4-yl - hyl -i sobutyram de

2-( 3 B' S-Ur I QNRNRAS WA RIBEDNE the DnIBE l%hs Ned A MEBRLDRUEdroH apBl | di 1

20 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 1-7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, t-butyl and the like.

Preferred lower alkyl groups are groups with 1-4 carbon atoms.

25 The term “lower alkoxy” denotes a group wherein the alkyl residues are as defined

above, and which is attached via an oxygen atom.
The term “halogen” denotes chlorine, iodine, fluorine and bromine.

The term “cycloalkyl” denotes a saturated carbocyclic group, containing 3-6 carbon
atoms.

30 The term “cyclic tertiary amine” denotes, for example, pyrrol-1-yl, imidazol-1-yl,
piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, 1-oxo-thiomorpholin-
4-yl or 1,1-dioxo-thiomorpholin-4-yl.



4-yl)-isobutyram de and WO 00/50401 - 5 - PCT/EPO0O/ 01223
2-(3,5-Bis-trifluoronethyl-phenyl)-N [ 3-(

2- met hoxy- phenyl ) - pyridi n-4-yl ] N-net hyl -i sobut yram de The present conpounds
of fornmul a woaoisddathei r phar naceuti cal |y .accept abl e sal t s REAYEPO®01@23epar ed by
met hods known in the art, for exanple, "By processes described below) 5

whi ch process .S i 2] f Ll swWith a
conpouﬁd of f'o??nﬁ}?{eﬁlaﬁér%#ergﬁﬁ %g %%’%?ngﬁﬁt gefg&?{)%%ﬁl%? g)n?'lr?ul a (R )_
R ~RZ ~n | -Pyrigiéng; exafiazqlyl, trigeplyldpigazqlyh fhigzobvhdhignyb iyl exmadspygioldn above)
or b) reactimidnzalyl; pyraldsothiadobl, PiheRazinyl oMipdyiS0401 - 6 - PCT/ EPOO/ 01223

~R~ )n |

5

10

R~ O~C N1V Ra with a conmpound of formula

The term “pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid and the like.

Exemplary preferred are compounds, in which X is —-C(O)N( R>)-, wherein R® is
methyl, for example the following compounds:

N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-3-o-tolyl-isonicotinamide,
N-(3,5-Bis-trifluoromethyl-benzyl)-3-(2-chlorophenyl)-N-methyl-
isonicotinamide,
N-(3,5-Bis-trifluoromethyl-benzyl)-5-(2-chloro-phenyl)-N-methyl-2-(4-
methyl-piperazin-1-yl)-isonicotinamide,
N-(3,5-Bis-trifluoromethyl-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-
methyl-piperazin-1-yl)-isonicotinamide and
N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-5-
phenyl-isonicotinamide.
N-(3,5-Dichloro-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-

isonicotinamide

Further preferred are compounds, in which X is ~N(R?) C(O)-, wherein R’ is methyl.
Examples of such compounds are:

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(3-o0-tolyl-pyridin-4-yl)-

isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(2-chloro-phenyl)-pyridin-4-yl]-N-
methyl-isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(2-fluoro-phenyl)-pyridin-4-y1}-N-
methyl-isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[3-(2-trifluoromethyl-
phenyl)-pyridin-4-yl}-isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(4-fluoro-2-methyl-phenyl)-pyridin-
4-yl]-N-methyl-isobutyramide, '

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(3-naphthalen-1-yl-pyridin-
4-yl)-isobutyramide and



~R2 )n NHRS \' R3 R3 V to give a conpound of formula ~R~- )n 1 ~3 RORR
~R2 )n ~N N~ 1 RS\ | 1-2 Ra wherein R--RS, R and n have the significances
gi ven above) or c¢) reducing a conpound of fornmula ~R~ )n R/ OR3 R3 (R2)
n ~N Nw | Rbovokesd- 2 Ra to a conpound of fornula WO 00/ b&¥r0001223 -

PCT/ EP00/ 01223 fR~l ~R~n |-4 wherein theddefinitions of substituents are

given above, or d) 1 gackngna, SR 1 O B Rpbhy R b RSN V1 R
N-methyl-isobutyramide

The present compounds of formula I and their pharmaceutically acceptable salts can
be prepared by methods known in the art, for example, by processes described below,
5 which process comprises

a)  reacting a compound of formula

with a compound of formula

2

(R")

Cl”m X :
3 3 I

R R

R,
5 3
R TORR R,
NN
Y S
N o)
N -1
R4

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

10 to a compound of formula

or

b)  reacting a compound of formula



~Rz )n Br R3 R3 VII to a conpound of formula ~R~)n R/ OR3 R3 (RZ) n ~N N
wl R5 1-2 Ra wherein the definitions of substituents are given above, or
| U e) reacting a conmpound of formula WO 00/50401 - g _ PCT/ EPO0/ 01223
~R-)n / R ~0i@M¥s040] || R4 with a conpound of fornula ~R2 ParEP®r1223R R VI
| 5 to a conpound of fornula ~R~ )n R ~ "Ra Rs z ~R)n I-5 R wherein the
definitions of substituents are given aQQ) or f] reducing a conpound of
formula ~R~ )n R/ RS Rs R3 (Rz) N n O\I-lRlotoaconpoundof

formul a
R 0
= | o]
N
v
R4
with a compound of formula
2
(R),
NHR®
R” R’
\Y
to give a compound of formula
1
(R )n

. I 5 N .
wherein R'-R” R and n have the significances given above, or

¢)  reducing a compound of formula

(R"),
R 1 RR R,
= N
| 1
Na R
|-2
R4

to a compound of formula



WD 00150401 - 9 - PCT/EP00/01223 (R~ )n\ I R/ RS RaR3I1 \ NI \ (Rz)~ N
/] R4 1-3 wherein the definitions of substituents are given above, or Q)
nodi fyi ng one or nore substituents R~-R5 or Rwithin the definitions given
above, and ypobdsodasi red, converting the conpound obtai nedpdyiEromizs

phar maceutical |y acceptable acid additioh salt. In accordance with process
variant a) a conpound of fornula II, for exanple

met hyl - (o-tol yl -pyridin-4-yl)-am nelf & deprotonated with KHVDS at OC for |h
and a conpound of formula II1, foryexanple

2-(3,S-bis-trifluoronethyl -phen 2-met hyl 10 propionyl chloride is added
and the mxture is stirred athoon1tenn€raiure“ﬁA typical solvent is

N, N- di met hyl f or mam de. The desi rgd_ceap fornmula 1-1 is yielded after
purification in good yields. Prpcefs i ) describes the reaction of a
compound of fornmula IVwth a oundR of | al¥ to a conpound of
formula I-2. The reaction is carrged out in ~ 5 conventional manner) for
exanple in a solvent) such as a mxture of toluene and triethylam ne. The
m xture is refluxed for, about 1 hour. In accordance with process variant c)
a conpound of f'HiekiR thedebnitignsof suRsBipents 2k givspgbedsdorof fornula |-4. This
reaction is carried out wwth a reducing agent) such as Li AlHa or BH3THF, in
conventi onad) naeavéing a 2dnprmdes forimalai ant d) descri bes the reaction of a
conpound of forrmula VI with a conpound of fornula VII to a conpound of
formula 1-2. This reaction is carried o@) by deprotonation of a conpound of
formula VI with KHVDS (potassi um hexaxet hyl di sil azi de) and subsequent

addi ti on of a conpound of formula @ A suitable solvent is

t et rahydrof uran. The reaction i sRCaryfedout at roomtenperature. 25 In
accordance with process variant e) alcoppound of fornula I-5 is prepared.
This reaction is carried out by de-f6q-naﬂ%6h of a conpound of fornula VIII
with 1~'aH and subsequent additionNaf & conpound of formula VII. This
reaction is carried out in conventiomal mannerY' WD 00/50401 - 10 -

PCT/ EPO0/ 01223 A further nethod for Fhe preparation of a conpound of
formula | is described in process variant f). A conpound of formula I-1 1is
reduced to wittoopopmodof fdrmubul a 1-3 in conventional manner, for exanple
with Li AlH4 or BH3THF. The salt formation is effected at roomtenperature
in accordance with nethods 5 which are knowfjyper se and which are famliar

to any person skilled in the art. Not salts with inorganic acids, but
al so salts with organic acids cam%i nt nsi derati on. Hydrochl ori des,
hydr obr oni des, sul phates, nitrates, “&i't es, acetates) nualeates,
succi nat es> net hanesul phonat es, p-R%Idﬁnesul honates and the |ike are
exanpl es of such salts. The foll ow ng schene /-4 describe the processes
for preparation of conpounds of I o formula | in nore detail. The starting
mat eri al s db afcompoimbofbymylX, X1, X1, XI1) XVI and XVI|l are known

conpounds are may be prepared according to nethods known in the art. In the
schenes the fol |l owi ng abbrevi ations(Rligve been used: THF tetrahydrofuran
TMEDA N, N, N , N -tetranet hyl et hy di am ne 15 KHVDKHVDS pot assi um
hexanet hyl di si | azi de

R O R3 RS (RZ )n
= N
| -
N R
I-2
R4

wherein the definitions of substituents are given above, or

10 e) reacting a compound of formula



DI BALH di -i sobutyl al um num hydride Scheme 1 Br | (R )™ N-Br NH N~ \ NH I |
Xl N/ Br ON/ RB(OH)2~ rtITHF X R4 I X R Pd[P(Ph)3), (R-)n o (Rz)~ (R)n
\'1 / R/ artoRRmRI RBRs\ N\HI \ NI \ (Rz)n KHMDS N/ O/ N/ I-11
R R f-1 wgioo/s¢401 \ i AlH4 or BH3 R | R3 ---~ | R\ NOT/ER@YN / | /
R4 1-31 WO 001 50401 - 11 - PCTJEPOOI 018223 The substituents are given
above. Scheme 2 ~CH Ni X | | Hfo"fl? XIV (R~1 N~ 1.S0C12 NJ H 2. MeNH2
R4 XIII (R ) I RXI B(C]—I)- ?31az)n
R
/' OH
Na Vil

with a compound of formula

5 to a compound of formula

R"),
R Ra R3 (RZ
72 | o)
Na
R

wherein the definitions of substituents are given above, or

f)  reducing a compound of formula

(R'),
R 5
¥ RR R
= N
N\{ 0]
R4

10 to a compound of formula



1. BuLi/TMEDA THF, -78C->-35C 2. 1z/THF, -78C (R~ )n 1. KHMDS, THF ON ~ G

(RN NI'HI Br 4 VI-1 R RBVII (Ryn BH3 THF~ R~ 1 R3 3 ~(R)n LiAIH4 N
%N~/ R4 1-41 The definition of substituents is given above. Wo
00~so4ai I g darsbade~0~xx3 - 12 Schene 3 \ o' ~, NT C XV Bofdproddihs ~ O,
R5~ XVI f Br2 r I\ o® XVIii MeNHz r | \"J-nl/ t~~ H5~ XX (RROBr w V|
(R,
R 'ﬁsRa Ra
o~ (R3,
N~
R4 -3

20

wherein the definitions of substituents are given above, or

g)  modifying one or more substituents R'-R> or R within the definitions given above,
and

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

addition salt.

In accordance with process variant a) a compound of formula II, for example
methyl-(o-tolyl-pyridin-4-yl)-amine is deprotonated with KHMDS at 0°C for 1h and a
compound of formula I, for example 2-(3,5-bis-trifluoromethyl-phenyl)-2-methyl-
propionyl chloride is added and the mixture is stirred at room temperature. A typical
solvent is N,N-dimethylformamide. The desired compound of formula I-1 is yielded after
purification in good yields.

Process variant b) describes the reaction of a compound of formula IV with a
compound of formula V to a compound of formula I-2. The reaction is carried out in
conventional manner, for example in a solvent, such as a mixture of toluene and triethyl-

amine. The mixture is refluxed for about 1 hour.

In accordance with process variant ¢) a compound of formula I-2 is reduced to a
compound of formula I-4. This reaction is carried out with a reducing agent, such as

LiAlH; or BH3#THE, in conventional manner.

Process variant d) describes the reaction of a compound of formula VI with a
compound of formula VII to a compound of formula I-2. This reaction is carried out by
deprotonation of a compound of formula VI with KHMDS (potassium
hexamethyldisilazide) and subsequent addition of a compound of formula VII. A suitable

solvent is tetrahydrofuran. The reaction is carried out at room temperature.

In accordance with process variant e) a compound of formula I-5 is prepared. This
reaction is carried out by deprotonation of a compound of formula VIII with NaH and
subsequent addition of a compound of formula VII. This reaction is carried out in

conventional manner.

N



KHVDS, THF cR )~ WR 8(ohl)i XI PdjP(Ph~]~ (R!" i~ R Xl BtOH ~ Pdj P(Ph~J
t~~~n I~ R~0~OHN/ Rs~ I XX SOC12 MeNH2 (RIO/ I ~ N,) HtR- ~n RS-~
VI-2RRBRB(R2) nN "I ,.. (-22 R~ (R~ }nBH3 -THF '----~ RR3 R~ (R2
)n N w ~ - wOVo/504612 WO 00/ 50401 PCT/ EP%O_/ 01223 -13 The RSVERIDOI2ZH oOf
substituents is given above. Schene 4 ('I'-\L )n R~ O ~Ov N~ Ra XXI LIAIH4 or
DIBALH IR ) _ A further method for the preparation of a compound of formula I is described in
process variant f). A compound of formula I-1 is reduced to a compound of formula I-3 in

conventional manner, for example with LiAlH, or BH;eTHF.

The salt formation is effected at room temperature in accordance with methods
5 which are known per se and which are familiar to any person skilled in the art. Not only
salts with inorganic acids, but also salts with organic acids came into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

methanesulphonates, p-toluenesulphonates and the like are examples of such salts.

The following schemes 1-4 describe the processes for preparation of compounds of
10 formulaIin more detail. The starting materials of formulae VI, IX, XI, XIII, XII, XVI and

XVII are known compounds are may be prepared according to methods known in the art.

In the schemes the following abbreviations have been used:

THF tetrahydrofuran
TMEDA N,N,N’,N’-tetramethylethylene diamine
15 KHMDS potassium hexamethyldisilazide
DIBALH di-isobutylaluminum hydride
Scheme 1
T e o >
N NH
~ NH Br/N—éO l h R X!
P N~ B(OH),
r/THF f
4 1X R X
R 1 Pd[P(Ph),,
R, R,

R I e - w R ,L R R®
N T S (R%,
\ KHMDS N~ O
f 11
R

LIAIH, or BH,

—_— R rL Ra R3
N (R%),
N .=
R* 1-31



1. NaH (R~ )n RR3 R3 (Rz) n ~O/ N~ ~ 1-5 Ra The definition of
substituents is given above. . n Br ~ R3 R3 VI| As nentioned earlier) the
conpounds of fornula | and their pharmaceutically usable addition salts
possess valwabdsaqhar macol ogi cal properties. It has been fcmmodzd t he
conpounds of the present invention are éhtagonists of the Neurolinin 1
(NK- 1> subs ¢ é rece torb The conpounds were investigated in accordance
with the te em@fU HEFBVHEPEY. The affinity of test conmpounds for the
NK, receptor was eval uated at human %&b %?eptors |0 in CHO cells infected
wi th the human NK, receptor (using t & fi ki virus expressi on system and
radi ol abell ed with (3H] substance P (final concentration 0.6 nM. Binding
assays were performed in HEPES buffer (§O mV) pH 7. 4) containing BSA (0. 04
% |eupeptin (84tg / m)) MiCh (3 d,phospnﬁ[ (2 ~t h4). Bi ndi ng
q@

assays consi stedl of 250 ubogf nmenbriand sdspensi 5 ceIIs | assay

tube)) d. 12§ p PHbufferﬁE}1ﬁ>ﬁ “Aci My agent of
[ 3H] subst anl! ﬁ@'l ac%rPéﬁMHzcurvesRV\/ere det eanizn'éiﬁF vﬁ8f¢1 at I east seven
concentrati orgg of t conmpound. The assayl tubes were incubated for 60 mn

at roomtenperature after which tine the tube contents were rapidly
filtered under vacuumthroggh G-/ C f||t rs presoaked for 60 mn with PE
(0.3% with 2Ix 2 ni washeﬂ‘HEPEs b(Bf (50 M pH 7.4). The

radi oactivity |re alned on ilters wa asured 1. KAADSAHBE0401
PCT/ EPO0/ 012 M by scintill|,a¥'i on cotinting® Al assays—were perforned in

triplicate i | @ast 2—sepa+a%eaexper| ~\Fhe affinity @p the NK-1
receptor) giv as pKi, is in the scope qf ,5¢ - 9,00 f he preferred
conpounds. Exanpl eqvof sucRdBERBeunds are he foII0\/\/|\Bi’?><jﬁjz{F
N-(3,5-Bis-trifluoronethyl-benzyl)-5-(2- ne?ho%ﬁﬂphenyﬁ N—nethyl 2-(4-7?,80m
et hyl - pi perazi n-1-yl)-isonicotinam de2-(3,5-Bis-trifluoronethyl-phenyl)-N|
3- (2- net hoxy- phenyl ) -pyridin-4-yl]-7, 86N—nethy|-isobutyranideN—(S,S-Bis-tri
quoronethyI pnzyl) 5-(2-chl oro- phenyl) t\hyl - 2- (4- 8, 19net hyl - pi perazin
-1- yI)-|son|c m de2- (3, 5-Bi s- tr|fluoro henyl )-N-(3-(4-fluoro-2-m
et hyl - phenyl ) 18 p&n{dln 4-yl']-N-ng hﬁl sobu m de The conpounds of

a

formula | as mell bggnaceutﬁcal e ap dRaddltlon salts can

be used as nedi nt in the f,grm of ph Y R@paratlons
Ner d oral e.g. in the

d soft gel ati ne capsul es,

The pharnaceutif® prepara ions can be‘adnlnls
formof tablets, rcoated tablets, dragees, hard
sol uti ons, emul si ons or suspéHS|ons The | o adrR‘nistration £An, however,
al so be effected rectally, e.g. in the formof suppositories, or
parenterall¥, e.g..in _the formof injection solutions.

he definition of substituents is given above.




The conpounds of fornula | and their pharnmaceutically usable acid addition
salts can be processed with pharmaceutically inert) inorganic or organic
exci pients for Wﬂ@wﬁkvductlon of tablets, coated tablets, dragees and hard

gel ati ne capsul es. Lactose) corn 15 starch 5. derivati ves the;e tal c,
stearic acid or its salts etc can be used as“3uch excipients QﬂmWﬁﬂB
tablets, dragees and hard gel ati ne capsgh&se gSUi tabl e eXC|p|ents for soft

gelatlne capsul es are e.g. vegetable 0|Is) waxes) fats) sem solid and

liquid polyols etc. Suitable excipients for the manufacture of solutions
and syrups are e.g. water) 2o polyols) saccharose) dnvert sugar) glucose
etc. Suitable exci ts for |nject|on solutio fyg\g wat er) al cohol s,

pol yol s) gl ycerolg gtabl e oi It £ xy V[)O 5040 15 - PCT/ EPOO/ 01223
Sui t abl e exci pi eN for supposi o atural or hardened oils,
waxes, fats, sem - LIQUIﬂvOF l'iquid ponoIs g reover, the—sm
pharnaceutlcal prg arations can contain prede |ve§ squbiIizers,

stabilizers) wetting agents) enulsifiers, sweeteners] bolorants,
flavorants, saltsgf varying 5 the osnotic pressure) buffers, masking
agents or antioxigants. They can q&so contain g’ |1 other therapeutically

val uabl e subst affce¥. Fhe dosage c ary within w imts and wll, of
course, be fitt o the individu B:ﬁeqU|renents i ach particul ar case.
In general, in case of oral nhghst&atlon a dajl y?dosage of about 10
to 1000 ny per® Q% ja conpeﬂnd-at_general f ory byshoul d be 10
appropri ate, although t be exceeded when

e above Pgery;l imt can al
necessary. The foll ow ng Exanpl es |Ilﬂstrate t he prjesent invention wthout

limting it. Al tenperatures are given in degr§e Ixgi us. Exanple 1
2-(3,5-Bis- tr|fluo W hyl - phenyl ) - N- net hyl 0= onI pyridin-4-yl)-isob
utyramde |5 hydr pde (1:1) aL(3-Brono- pyrldln- §ybgr met hs-am ne To a
solution of 10.6 g (9H nmol ) 4+«0N- net hyl am no) - pyrliﬁnmem@ 200 m

t et rahydr of ur an ded drop a solution ﬁ 14%0 g (49 mmol)
1, 3-di brono- 5, 5- }hydant in 50 m tetraﬁ Qf uran at room
tenperature W t . The t s renoved a he 20 residue was

re-dissolved in e hyI hcetate. mﬂqurganlc phase Ria
sat ur at ed sod| rbonat e sol ution, drled (sodi um.sy
The residue mas i fi by flash chronatography t givey 10.3 g (569 of
the title conpound as ite crystals. Mo me (%: 198 (M+) 98), 187 (98))
186 (M+) 100), 18S (96). 25 b) Methyl-(3- QRtonI =py™dm 4-yl)-am ne A
mxture of 1.26 g (6. 7Ry nmmol) (3-bronp rldln &R metfyl - am ne, 13 nl
toluene, 7 mM 2 N um car bonat e so on, 234 ng (0.203 nmol)
tetrakls(trlpheﬁ phi ne) pal | adiRMTY gyd 1. 01 g (7.43 mmol)

o-tol yl boronic BiciRl wasyheat ed under argon af?ooc f qr*j12h. After cooling to
roon1tenperatu%e~_Lhe€ggueous phase ) weed and washed twice with

ashed four tinmes with

1-22
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WO 00/ 50401 - 16 - PCT/EPO0O/ 01223 with brine, dried (sodiumsulfate) and
evaporated. The residue was purified by flash chromatography to yield 164
ng ( 12% of the title conmpound as a yellow oil. Ms nme (%: 199 (M-H+)
100). ¢)  wo o0/s0401 PCT/EP00/01223
2-(3,5-Bis-trifluoronethvl-phenyl)-N nethy - N-(3-o-tolyl-pyridin-4-~
-isobu ramde 5 To a solution of 140 ng (0.71 nmol)
met hy| - ( 3- o TheAsfinitign efgubstimentsys givangboyen 1 ni N, Ndi net hyl f or mani de at 0C
were added dropwise 0.71 m (0.7 nmol) of 1 M potassium
hexanet hyl di si | azi de sol ution i nSP'é?m%ﬁydr ofuran. Stirring was continued
for Ih at roomtenperature and the reaction m xture was cooled to 0OC again.
At this tenperature, a solution of 270 ng (0.85 mmol )
2-(3,5-bis-triflug Ii()r)asthyl phenyl) - 2- rrethyl p(hqplonyl |0 chloride in 0.5 m
tetrahydrofura s added. After stirring 18h at room tenperature,
ethyl acetate b was wash®&Hwith brine, dried
(magnesi um sBl f af'e) Qand eva The-TesFdue was purifie#by fl ash

e 211 ﬁﬁ'a(“s%% of the t|tIe corrp%und agywhi te foam M5
18¥5. 15 d)
romet hyl - phenyl ) - N- net V;ﬁotal yridin-4
yl)-isobu ram delshydrgeihl oride ( 1:1 ) To & solu ‘ r82 nmg (0.17 mmol)
2-(3,5-bis-trifluoronmethyl -phenyl)-N nethyR:N-(3-otolyl-pyri¥in-4-yl)-isobu
tyramde in S n @ethyl et her were added under ice cooling 0.5 mM 3 N
hydr ochl ori c acjd okution in di ethyl ether. After stirring for 15 mn at
0C, the 20 sus $i on was evaporated to dryness) re-suspended in 5 m
di et hyl et heat tereq and drled in vaccco to give 89 ng (quantitatwe) of
the title conpound as te Ry)§tals M me (9%: 481 (MrH+, 100). Exanple
2
2-(3,5-Bis-tri Iuror?eth enyl)-N-[3-(2-chloro-phenyl)-pyridin-4-yl]-Nm
et hyl 25 i sobut yf¥am de hydretChl orjiigde (1:1) The title conpound was obt ai ned
as whcte crystakR$s in conparable yields according to the procedures
descri bed above for the preparation of Exanple 1 using

o- chl or opheqgyl oni ¢ i nst.ead o tolyl boronic acid in step b). M
me (% : 3¥‘ ?ﬁ%‘tm“ﬁaﬁb&%ﬁi}a(‘mﬁf L%‘ée) WO 00/ 50401 - 17 -

PCT/ EPOO/01223 Exanpl e

2-(3,5-Bis-tri fﬁawawmrhahéwpwmds of prmpladppd gisimhromassticallyisable | 1 - N m
et hyl i sobut ydditioa ealts yoksess bdlaabledshatriacblogithleproperiia. It hapeenfbundithaotieal ned as
pal e yel | ow NG I

descri bed aﬁg@éé‘%rgdrs %tf ﬁgppgéemg}g\g |1§1n%%?$t§°n%& ot uegllréllgmﬁfl Elgrg ‘E&Eﬂ?{)or oni c
aci d i nst ead) &ceR§o¥-ol y| boronlc acid in step b). M n1e (99 : 507 (IVHrNat, 6),
48S (M+H+, 100). Exanple 4

2- (3, 5-Bi s-tri f Thocompungd werk arvgdtigathll imtcbortarde vath (12e tests fivendreeidtay | - phenyl )
-pyridin-410 yl]-isobutyram de The title conpound was obtained as a white
sol i d in corfbarHipiteoftesicommpeawnds fetitheNKoregdptorpras eediatasat Hewenr NKettcetiove f or

t Eet g ; gpgo; atéﬁ tggllo)cfenﬁﬁmgwé& tye%maarmr(ﬂetépw(eaﬁg %Eé@l@r@ mg%@&pﬁwl&x acid
i ns | | S
pr epar ed. S pdT ﬁélabﬂgs%wt%’%]ﬁ% ey ‘(ﬁNg'(f)’XC ) Binting"~

N- (3, 5- Bi s- tassagslviene parfokinyd rrhenlzaslljuﬂhk(merxﬂmpﬁwm tcﬁita}ihmg BSAQ((!:@I%Mam de

hyd hi 1 - T t hi |
0 R e nt Wptitin b e S el oBh om R M13. Binghe 2585 o )
50N COLI N GofiehthorA RForSickliek AL Qi hRISOLAL) QB EESGYBPANEAL o L0

dryness and the solid residue was under ice cooling t a 33%
sol uti on1df orﬁﬂtspiydxngaagemmmétt}mfrﬁﬁ{]sub&faheerP stglarcemgxrfcorveewdrre de¢termoioed
tenperature was tere ff andthghfllt aLe eva t {i
arynese. st EP R eRE ettt Bt offa Sl SRRV RLRRRSBP o,
and min at room temperature after which time the tube contents were rapldly filtered under

vacuum through GF/C filters presoaked for 60 min with PEI (0.3%) with 2 x 2 ml washed

of HEPES buffer (50 mM, pH 7.4). The radioactivity retained on the filters was measured




25 evaporation of the solvent afforded 10.97 g (81.9% of the title
conpound as off white crystals. Mp. 104-106C. Mb me (%: 136 (M, 60). b)
3-1odo- N-net hyl -i soni coti nanmi de To a solution of 1.36 g ( 10 mMml)

N- net hyl - i sompezsssdin-amide in 20 m tet r_alludr of uran 3o andPCI/EPoed124330 nmol )
N, N, N, N -tetranet hyl et hyl enedi am ne at -70C were added 25 m (40 nmol) 1.6
M n-butyl |} bi I i L0 f -10 to OC a
w0 00/ 5401 TRl 1 S5 G £ iegrh Ui lOinRlead ey

t et r ahydr of e¥PEHMERY- added dropwi se at -70C. Stirring was continued for 1 h
at roomtenperature and 100 m saturated sodiumthiosulfate solution in

wat er were added. The e | ayer was separated and ice wth
ethyl acetate. eﬁ%‘é&ﬂ%ﬁﬁ%‘*ﬁ‘#é&# tgr,'gé\gygra%g&}s & @ﬁéﬁ?@&g\ﬁf’ﬁﬁ%&q\l\\f%ﬁ'ﬁi um

hydr oxi de sptefgriedspmippunds, Exdmiplesl of swaly cosspanmdsare thetfellowingl evapor at ed. The
residue was_purified by chromatography to give 1.035 g (39% of the title
conpound asNW3i4-BisGfiflsdramethyMdzyl L 821 32&hoxyphehyd)-Noihethy@ 2 (4 Mr 7,8600) . ¢)
N- Met hyl - 3% o- F\}fiﬁél ‘}a?i%f'fﬁﬁ-‘is'oﬁ%&‘h%?ni o To a suspension of 450 ng ( 1.7
nmol ) 3- i ofl BN Fﬁy T sbnicottnamde in 10 m tol uene were

successi vel 1 : ' ' sph
2.5 m 2 M 36H5Bis-teluesmathyl-ehenyDiNnb3-(Zimgkest-rheryd-pundipg g
o-t ol yl bor pRiGethgltigobulygmide Xt ur e was heat ed under argon at 80C for 20|h
The aqueou$ | ayer was separated and washed twice with toluene. The coirbi ned
organi c | ayRt& R 8.+ i Lhe, i 5. 1e5ium syl,fate) and
evapor at ed R F%nl};?ggﬁogg ?‘hﬁgiﬂﬁ’gwr&gfﬁlﬁé‘* g%#’gl?giﬁﬂg%g% (8'7?/blgof the
title conpolif§ Ygelpafal“?lg‘ﬁt’ VEPICONPABEES d. M p. 90-92C. M mie (%: 226 (M,
40). d)
N- ( 3, 5- Bi s} 24(3,ERistriflwetdrhethyl {pbersy))l V- [BL(Adhuayd-2 -Baethyl-pherlyl)i soni ¢ 8456 nani dﬁa To a
solution o NI BB dobNeviRbEfay! - 3-0-tol yl -i soni cotinamjde in 10{m 20
tetrahydro Bﬁgﬁnagxg adggg‘grodﬁ?ge 1.3 mM (1.3 mvol) 1 M potassium
hexanet hyl disiTazide solutiron 1n tetrahydrofuran at room tenperature. The
white suspension was stirred for 30 mn at roomtenperature and 0.18 m ( 1
nol ) 3, 5bi st rif hyl vy ) t ]

enper at ure. - Thiq S BRURe o R e Ve e BT B 38 s
added. The salfseuuls Ysedsrmeda@menpagairede &t dhvasaticlipréparstingd. Theet at e.

The conbi negy Qrgadieal pPpefadioNh s b¥ Rk GRIYE E Nn Melfhien ofthibied LiRgnesi um
sul fate) and_ evapor at of the residue afforded 440 ngy

at ed. Chropat ogr aphy
(979 of thebles r@%@éyﬁ%{ﬁm‘ Sagg%latmegmsubﬁ’awwr emylgony 1 spspensionso Thet ) 5)
e) N- (3, o BadministatiotmBdwevdr; alyd He-difetted Feylalide@-ih @heytbrrh SHstippesitoriaybde
hydr ochl ori de 30 h:l TQ Fol ugi orét.of @40 ny
N- (3, 5- bi s- PFFFFLR Y’(fr%f"h‘sf TOFEP2 VS URE MEFHRAS- 3- 0- t ol yl i soni cotinanmide in 5
m diethyl ether were added 5 mM 3 N hydrochloric acid solutionin WO
00/ 50401 - 19 -ThecprEReadsf fargudh land yheirphaemaceyticaldy usable peifl addifiorsalty min at
room t enper aiile§rodeld Vith phiRh #RRIBMARL LA Sid R ot ¥ RERdpiests Brehyed in 3 n
di ethyl ether and stirred for 1 r a% -10C. |‘£trat|on of the suspension

4 4 faplets dapagoHthos

af f or ded 37Brogyctionogftablftsioqate grso MG eelting e2psplgs tlafFtese: farp.

186188C. 15sExstafeh@r Berivatives thereof, talc, stearic acid or its salts etc can be used as such excipients
N-(3,5-Bis-tridlu thyl - bgnzyl ) -3- (2- chl orophenyl ) - N-net hyl -i soni coti nam
i de hydr ochf'é’réﬁ%g%%?%ﬁg %n%ﬁa{c?'%e}aggﬁéa lﬁﬁc‘?' was obtained as white crystals
in conparable yields according to the procedures described above for the
preparation of iablsiescipents fossofbgelating easulerare borvesetablepilsdvaxes fatsasemif

o-tol yl bor ogilid adgiliduidpofbRRicC) - M p. 196-198C. Exanple 7

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

20 polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.



2-(3,5-Bis-trifluoronethyl-phenyl)-N[3-(4-fluoro-2-nethyl-phenyl)-pyridin-
4-yl]-Nmret hyl -i sobutyram de hydrochloride ( 1:1 ) The titl a conpound was
obtained as white crystals in conparable yield according to the | S
procedur esydfn@idoped above for the preparation of Exanpl @ci/mesidigs

4-fl uoro- 2- nethyl phenyl boronic acid i ndfead of o- tonIboronlc acid in step
b). M5 ml~~ (% . 499 (MtH+, 100). Exanple 8 2-(3

8i s-trifl uor oneglle ﬁ?ﬁé’h?!tﬁf°l\ﬁ"ri’8f’%?|“e?@rfSgﬁ&ﬁ‘ﬁfﬂkﬂilhéwﬂ&e‘&f?lhﬁ%xieﬂf%4 yl) 20

i sobut y~r andeflg-liguidrop gighidipolyols efk; 1) The title conpound was obtained as white
crystals in conparable yield according to the procedures described above

for the prepar f i t.hyl.boroni c. aci st ead of
o-tol yl boroni cqgé'i% c?rfhgﬁﬁamﬂ%&f\%%n? ?r a&?%%g f)q al?l@ﬁ-ﬁwatf@ﬁfo uf? Zel':‘?(anpl e 9
2-(3,5-13i sstqhﬂnzfetsu'gctgng@mtsrthén@etry sW\edteners, colorants, flavorants, salts for varying

3 (2-met @Oxﬁ'ue Bk}ﬁ&y reagwe'aiﬂars, mxb nrg\%am Byiatl%ﬁaaﬁtyrm}y% Hysaehl ag' de (

1) The tit ound was ob te crystals iIn corrpara e yield
according t% quéefﬁP%’é‘éﬁerVélS‘alﬁ%%‘t?P’iaB@é} above for the preparation of Exanple
1 using 30 o-nethoxyphenyl boronic acid instead of o-tolylboronic acid in

SE; ep Ib} : 1(|\)/5 M €Fhe(dd3age ddhvarMridhin wldQ)mits an &l QK bdid @] be fitdd to tHRGhAiFHIA101223

anpl e . : . . . .

N (3 5. Bi s- EARFTTRTmSRtrsals 5155 1o gemerghingPs s el PARIHRIANOR 2890 ety
pi per azi n 1dashge-df sbmit ddta m&ir[g@eaperﬂgr(dfalvbtnlpyhn@fpgemaalifmmm%/l shoikldwi cot i ni c
acid eth %?t - &priate, ﬁtl?o‘?:giml{e%o&fuf?eﬁﬁnﬂcinmso@@kéeec?ed 59 chek%f%ﬁ' cotinic

acid et hyI er 1n pi perazi ne was heate r hrs at 90C.

The sol vent wa orat he si due purified hrorrat aphy to
give 3.72 g (509 ol Eéﬂ@ﬂa regen nxfé\rlP’ath%rﬁl%nw { 249
(M+) 20), ltzﬁlp(erhﬁﬁ):sarbmvéinBrdegfeest(sArsrret hyl - pi perazi n-1-yl)-isoni coti ni c
acid eth,~l ester 1 o A solution of 0.92 m ( 17.7 mml) Bra was added
dropwi se to a solution of 2.95 g ( 1%8.,010!)

2-(4-nmet hyl - pi perazin-1-yl)-isonicotinic acid ethyl ester in 20

di chl or onet éheBaxtrificorpmetintl iphenyhigN waethplo¥r(3-adell- Bxﬂdmrérﬁl)tle?h)@)‘ramee for 1
h and 5Usm hz@bdHidikd1:3pdi um bi carbonate solution in water was added. The
aqueous |ayer was separ at ed and washed twi ce with dichloronethane. The
conbi ned or 0 x gnesium |5 sul fate) and evapor at ed.
The residue was purified by chromatography to give 1.45 g (37 %9 of the
title conpobodsdstien @dabs gyes movel)od-(N-rhéhylirein0MpyridRerin 23(2911 {ekdahyd@0furan/ 0

(100). ¢c) 5 EJ a%ﬁlﬁ%ﬁbﬂ%% o (1(‘3061%@ (49 tbiot L, PAE G 5% Libretly YR GO am de

A solution 0O
5- br ono- 2- (510mbtehyhydp@fp@maitrqwnntemp)emittyomtbmt1|-‘rh Ehesalwgnpwasgemgtedagd the i n 25

m et hyJoa”}e@xdG?’?aa @l&sﬁb&ﬁﬂ‘é{h)yl WBGtTeRd &g ad1@p1ﬁs@dvﬂhva@ﬁ<ﬁsf§&{ftﬁnéé%§§le| at 85
for 12 h. Evaporg t eslvent gjzgé &;’t 100/%of the title
corrpound assyupted ip wﬁréngate 15“"{‘2?“ Sediuggn vamazed heoregigpe  19))
242,244 ( 10@h)s purified by flash chromatography to give 10.3 g (56%) of the title compound as white

crystals.
MS m/e (%): 188 (M*, 98), 187 (98), 186 (M", 100), 185 (96).
25  b) Methyl-(3-o-tolyl-pyridin-4-yl)-amine

A mixture of 1.26 g (6.75 mmol) (3-bromo-pyridin-4-yl)-methyl-amine, 13 ml toluene, 7
ml 2 N sodium carbonate solution, 234 mg (0.203 mmol)
tetrakis(triphenylphosphine)palladium(0) and 1.01 g (7.43 mmol) o-tolylboronic acid was
heated under argon at 80°C for 12h. After cooling to room temperature, the aqueous phase

30 was separated and washed twice with toluene. The combined organic layers were washed



d) 5-(2-Chl oro-phenyl)-N-nethyl -2-(4-nmethyl -pi ~erazin-1-yl)-isonicotinam de
25 To a suspension of 1.20 g (3.83 mmol)

5- br ono- N- net hyl - 2- (4- met hyl - pi perazm 1-yl )i sonicotinam de in 15 m tol uene
wer e added woowessi vely 0. 135 g tetraki sf()trl phenyl phosphi P&lyERo0ORE} uM(0) ) 4
m 2 M sodium carbonate solution in watetr and 0.72 g (4.6 mmol)

- chl or phenybar i £ sk B SRHLA HARAARER HME L AEQN) dl, 80C for 18

h. The aqueous layer was separ at e ene he conblned 30
organic Iayéh@%@@awkﬂéhwl%(’é mgtfﬁ?%e()ftbﬁlwommgwéeﬁ wﬂl%pﬂ ate) and

evapor at ed. WO 001 50401 PCT/ EPOO/ 01223 -21 Chromat ogr aphy of the residue
af forded 0. 84S g€ 65): Yoo @i+Mheot) t| e conpound as a pale brown foam M nme
(9%: 34S (l\/HrH+) 100) . e1N-(3 S-Bis-trifluorometh)rl-ben~rl )-5-(

2-chl or o- phenyl 4 -LgQni cof j nami de

To a sol uti .
5 (2 chl or o- hen ) N-methyl 2- (4- et hyl pi perazi n- 1- yﬂ%-lsonl cotinamde in
tetrah ian 0140708 0/ rremal) areth it bpwiplglep)Bido 411]) -anginem ImmbNN-of 1 M

pot assi um h@fﬁ@iﬁhm}rﬂﬁa&aam@lﬁe@%&wd%pw& otﬁtrmqbyﬂErmMm M%BtaEJxﬁrﬂg was

continued f 1/ z . thi ture042 m 10
bi s(tri Huor %é{‘ W‘B@}fﬁ‘&? ff&%tf'ﬂ“de ?’é‘}ra "T‘I’?& wagcpntinged ﬁ%kh HdePfBhed with”
wat er after té:ﬁpmtnreamd thémeacmloxtmmmrwm ceod‘édac!rcedga\m tAhtl‘tlmeﬁ@efhE.lrEﬂa portions

of ethyl ace e e, dried
(rmagnesi um sg art1 egr eva o'g%l? ’g?g&f’ “%X? Y%Ll}h%“#ﬁ%mewés?raﬁ ¥ f or ded
0.113 g (92 chloride lrtqqiamﬂ tetmbchcfnmm‘ada@ckdaAmwernylelfdrd\&hei foomitmpiBature (99 :
571 (MrH+, 1

N- (3, 5 Bi 5- %9])}’% T%%?ﬂ%ﬁk ang F]}%e orgamc phasewas wg;(h;dwhtgrl]);xln)e, dried (mfl‘gﬂesmm(4 et hy
| pi per azi n- Bulfats)-and 6yaPeERtsd Ahs U@d%‘é“‘tﬁ“f‘ﬁ@i lzycﬂ%ﬂﬁammgaabx Wiged1hyga

col orl ess m(bg%poﬁzmm&r@m@uya@d%@q@@ﬁdl ng to the 20 procedures descri bed
above for the preparation of Exanple 10 using o-nethoxyphenyl boronic acid

i nstead of %g%o(rgh%y(lhp_p[_loqb(g acid in stepd). Msme (%: 567 (M-H+,

100). Exanp
N-(3SB|str|quororrethyI benzyl) - N-methyl 2- (4- net hy| - p| erazin-1-yl)-5-p
henyl 35 'SorildddmRits rifluonorpethylyphenyllsNeme lof3-onplybpyridin- amides” o |

in conparablpgd @mbddgqqgr ding to the pr ocedur es descri bed above for t he

b ohi or phenyiettoPlies o5t e (1 LaRlas SR Ror e mavie Nerensi-o  wo
00J50401 - 2ayl-pyridid-EROSdbhAZEnKx anpiedikBiyl ether were added under ice cooling 0.5

N- 315+ D1 ol eSSl o TE AR MIEIN ) FEHRY b 25 s IREN P per i 0

-1-yl)isonicotina col oriess oil in
conpar abRe yumeelsmtwremwtfd)tqdﬁ@ess rosregdedis 5del§b¢th>bet!-ealﬁbved gt t he

prepar ati on gefed EXABR) 18 gk 89 figNGuddtitative) of the title compound as white crystals.
MS m/e (%): 481 (M+H", 100).

Example 2
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(2-chloro-phenyl)-pyridin-4-yl]-N-methyl-
25 isobutyramide hydrochloride (1:1)
The title compound was obtained as white crystals in comparable yields according to the
procedures described above for the preparation of Example 1 using o-chlorophenylboronic

acid instead of o-tolylboronic acid in step b).

MS m/e (%): 503 (M+H", 100), 501 (M+H", 29).



met hoxyphenyl boroni ¢ acid i nstead of o-chl orphenyl boronic acid in step d))
and 3, 5di chl or benzyl brom de i nstead of
3,5-bis(trifluornmethyl)-benzylbromde in step e). Msme (%: 500 (M-H+,

100) . Exanmmdeookt4od O _ _ PCT/EP00/01223
N- (3, 5- Di chl or o- benzyl ) - N- met hyl - 2- ( 4- melt’hyl - pi per azi n- 1-yl ) - 5- phenyl i soni ¢
otinam de The title conpound was obtained ,as a colorless oil in conparable

yi el d according to the procedures des'PRMPEP above for the preparation of
E;wrrplj)e) 10 .S(B,Bgaiﬁt}ﬁmﬁ_ 5 k&gémﬂiﬂ\eﬁﬁb-ﬁaisqgtmﬁdot -gﬁer?i)?gkmrlpk@nmmt}wm c acid in
step an -di.chl o z k e instead o

3,5-bi S(tri fsf’ﬁ%‘ﬁﬁé‘t‘ﬁ?h{‘?)gﬂ%'yemgﬂ} de in step e). MS e (%: 470 (MrH+,

100) . Exanplrhe fike compound was obtained as pale yellow crystals in comparable yields according to _
533%5' 5‘ ;t Lp{e{?ﬁ&rg H%E %'cré]@e‘(ﬁgégv'é)gaﬁép epataBoof BadhpleMslgiol- 4- Xl met hyl ) -amin
N- (3, 5- bi s- flneropbenythoedriydcidiastzad 9f-oNolylitongric &idina@pthdl y| - i soni coti nanide in
3 m tetrahydrofuran 1.6 nl of a 1M solution of BHP in tetrahydrofuran was
added and t s LR34 U7 (MM @, £5i(M4adt, igy). 16 h at 60C. After addition of 2
m 3MHC in ether the reaction mxture was stirred for 3 h at 60C. The
sol ution was cooled to roomterrperatulge and 5 m 3N sodi um hydr oxi de
solution and 10 m ethyl acetate wer e2SHElef Stirring was continued for 1/a
h, the phaseq3sdiatriftuetoraettiylt phengiitlemeathylN- [pHassfleocb matiylephenyl) pgridint4 15 ni
ethyl acgtatg.. ined organic | ayers were washed with brine, dried
(magnesi ﬁotm &ﬁll?o-gpg')'grg@g evapor ated. Chromat ography of the residue afforded
0.30 g (25 e tifle ¢amepount was olaipodirsa: wstegolirhingonphiablayislds acuBling ® the : 439
MeH, 100) L &uelGin3® - ing o~

. P ple . .
( E&&@Jm £des?ibed above for the preparation ofExamﬁ)lelusmgo
(3,5-Bi s-trt l'uor onet hyl - benzyl) - 3,—0-to|(_y| gxr di n-4-yl met hyl ) - am ne
hydr ochl or i &iflaeromethy))phenylbpgpnis aqidigsteedefiontolylbaspric acidyn stapb3 049 1
PCTI EPOO1013?&0c}3&ia'&a1a“§y§@§d}§d,on of 1.05 g (4.2Z mmol)
3-iodo-isonicotinic acid in 15 m di net hoxyet hane were added successively

0.243 g tet IS (I | ph hie) pal | adium(0), 4.2 ml 2 M sodium

car bonat Easesm?’?eo(r{g)i n 3@%{@@’%%@69 g (5.05 mmol ) o-tolylboronic acid. The
m xture was heated under argon at 80C for 18 h. After cooling to room
tenperature the phases were separat _edE’Eiﬁﬂ’lecfhe organi ¢ phase was washed
twice wth wat®yBisRifimordnethiiBerz9IIN-GRehyRALLQHS- idoAN BliSanyIRE l_!}ydrb&ﬂbﬁc_!il usted
to pH = 3 agd extracted with five portions ethyl acetate. The conbi ned
organi c | ay FY were washed with bri ne, dried (nmagnesium sul fate) and

evapor at ed. ONrethvicgsmain-aihidé he residue afforded 0.68 g (75 % of the
title conpound as pale yellow crystals. 10

bLN- (3, 5;Bi st fil - ~-3-0-1 i ' ' ' T
sol ut i onZbt 1693 R bR srlEhR el i Rl TRIBERBATIET Ao Rafb
1. 40 nmol ) 3soBisperic peid| Aftsr stireing pyernishizle sohatina was evaporeteddp dhiness@netlisane 0. 38
m(gl'get h%’L@?id’&Qhﬁ&@as%P?f:cﬁ}r@ZE %e foojinélg) ngrmﬂ&fél 33% sglutiorrl] Iof mgtgyl amine in dded
-di met hyl am n~propyl ) - N -et hyl - car bodi i e hydrqc rj.de re adde
and the i xetRBolghrersheiedpr 3112‘1%901‘1‘%%‘“5?{&@&"3%9\%}1@ ‘gaéﬁlé?faf effiand the Altzgter
phase 15 exlevapotdtel toidryhebsh§treing of thi eskiueivitd il chinbdiohinidnsdtitane, Hii@attmdaidned
organi c ases re e nesi ul f )..and..evapor at.ed. .
Chr onat ogr aﬁfﬁf’oﬁ fop ﬁg{hreé'gli‘lé ggﬂ%r? f c(ll)?d(;]%efig {5&1%%56 ff}f%tl%co of mf"i’ud(f > P ffi‘Thétecorrpound
as a col or| esystalsi M,p. MB-h§68C( % : 439 (M+H+) 100) cl
(3,5-Bis-trifluoronethyl-benz~ Ir |(3-0-tolyl-pyridin-4-vlnethvl)-am ne 20
To @ sol uti as pfe @REBEAMQGHI mo! ) o
N-(3,5-bis-trifluoronethyl-benzyl)-3-o0-tolylisonicotinamde in 5 nl
t et r ahydr of . 6. of. a.llYI sol ution of BH3 in tetrahydrofuran was added
and the rea -gont 16 h at 60. After addition of 5 m 3M
HQ in ether the reaction mxture was stirred for 3 h at 60C. The solution
was cool ed tle asobwionefipaé afiPrremah dN-methyl-isgnicetodimide ry 2y mkiettehydifurapon and

10 M ethyl ,384%ahE 3850l PRGEH: N2BtBblefhyle iR R PR b BaedywERhddddnshnl t he
phases separat ed and aqueous phase é~rtract egl twice with et hyl

t he p 15 i
acat ate. Thé4@mmalhbMop-Gui ktbfum sqlutiapdp bexpae Hidtsr WrrRs fr 2hef —H oddC 2
(magnesi um sul fate) and evaporated. Chronmat ography of the residue afforded
0.13 g (51 %9 of the title conpound as a pale yellow oil.




MS me (9%: 425 (MrH+, 100 30 Exanple 17
4-(3,5-Bis-trifluoronethyl-benzyl oxynet hyl)-3-o0-tol yl-pyridine WO
00/50401 PCf/EP00101223 -24 a) 3-o-Tol ~~1-pyridin-4-yl)-nethanol A
sol uti on ofwQo¥®4% (0.84 nmol) 3-o-tol yI18| soni coti ni ¢ aci REFI/EPOG0Y2R3
tetrahydrofuran was treated with 1.7 nl of a 1M solution of BH3 in

tetrahydr of b1don Jivb% g,saas& hpzm rm tx&myaraﬁ@én i 4ddaed difo%sé ah_ﬁtc gﬁQm Was
al l owed to cool d%uenc ed careful addition of

hydr oxi de SUPWBH“C et ?é’a’@f’i"dﬁ“ﬁ?’ﬂ“{ﬁ%‘ H@%P@éPt‘FTGFedEleHmémeé@e Af t er

addi tion of sol&ldﬁmmteenveiemadéceaﬁé Aol 1ylet Wik ma@aaﬁmésﬁehwe%tﬁé s with
et hyl acetate, E,g rr%n%&g ani c Ia%ers WeF"j shed th. br ried
(magnesi um &GF4ad 85 folg %e(ﬁs.weéﬁ aihad ﬁg’db"fm oxdeso @nafforded
0.82 g (459 Bﬁ)m@ﬁntmemtgntshtenstdfam)umdie\apomacckldfﬂeemd@rvyzspahﬁedbtyo MS me (%:
199 (M, 0 :

4-(3,5-Bis- %hm%'?%glcaggg ot‘ﬁ(@lb%s (29><A))~%1'3 tltlle)cog.l P Ou? of Y}Et,e CPfSt&ls MAD so% ution of .
0.112 ng (0!¥6Cymol) 3-o0-tolyl-pyridin-4-yl)-nmethanol and 0.11 m (0.56
mrol ) 3, 5-(bistrifluormethyl)benzyl bromde (97% in 2 m di oxane was added
to a suspenyisah/eqbo)b2nEr* p@bnssi um hydroxide in 1 m di oxane. After )
stirring for 16 h the | S reaction mxture was diluted wwth 10 mM water and
extracted tc 6 L] Omalrgtdhyl acatate. The conbi ned organic |ayers
wer e washed™w sium sul fate) and evapor at ed.

Chr omat ogr aphy of the residue afforded 0.130 g (55 % of the title conpound
as a col Brl Egsswr:nmmf#?%me% 7 myad) 3-ppdaN-mesiy-isonicpyinapaide g ml tolpene

PCT/ EPOO/ 0123 Eaamt&ssﬁeﬂ}%b It (®. o@fmxm@temm %H@gylgmpﬁﬁb)tpbml@ﬁ(@

manuf act ur ed e usu 5 t1ve subsfance t ctose 45
o oo it st o B lion i Pt ooy 43 e s e aibdp e 26
Tabl et wei glihe hO@urexanidaeedBindapsgines 801C foh20 i dlhk agudogs lagerp@siepirated ame

nanuf act ur g gL GARSH R1RL LE SHBRERDEL AydPwbAGHIRA viRd-HR dhedt ar ch 30

Talc 5 Caps u
(magnesium sulfate% and evaporated. Chromatography of the residue afforded 341 mg

(87%) of the title compound as a light yellow solid. M.p. 90-92°C.

MS m/e (%): 226 (M, 40).

d) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-3-o-tolyl-isonicotinamide

To a solution of 226 mg (1 mmol) N-methyl-S-o-tolyl-is’onicotinamide in 10 ml

20 tetrahydrofuran were added dropwise 1.3 ml (1.3 mmol) 1 M potassium
hexamethyldisilazide solution in tetrahydrofuran at room temperature. The white
suspension was stirred for 30 min at room temperature and 0.18 ml (1 mmol) 3,5-
bis(trifluoromethyl)benzyl bromide were added at the same temperature. The light brown
suspension was stirred for 1 h and water was added. The aqueous layer was separated and

25 washed with ethyl acetate. The combined organic layers were washed twice with brine,
dried (magnesium sulfate) and evaporated. Chromatography of the residue afforded 440
mg (97%) of the title compound as a light brown oil.

MS m/e (%): 452 (M*, 5).

e) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-3-o-tolyl-isonicotinamide hydrochloride
30 (1:1)
To a solution of 440 mg N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-3-o-tolyl-

isonicotinamide in 5 ml diethyl ether were added 5 ml 3 N hydrochloric acid solution in



The active substance, |actose and corn starch are firstly mxed in a m xer
and then in 20 a comm nuting nmachine. The m xture is returned to the m xer)
the talc is added thereto and m xed thoroughly. The m xture is filled by
machi ne i n{yR, ddRedr g€l ati ne capsul es. WO 001 50401 _ 26 pciepbdar®8/ 01223
Exanpl e C Suppositories of the follow n§deonposition are manufactured:
Active substance 5 Suppository mass nma/suDD. 15 128S Total 1300 The

supposi t or ylistEE$thes ALt stieing for A0 giimatropm teppaptuigethesplutin wasevappsplsdighl y and
cool ed to 4hfmessTdRsciredan3 nil ARty eBbnanaetEel B 1 AGt L 10eC FlbsatidNsmhé S added
thereto and stirred uat'%it @,3§ dt@??rsed co IetEJ%/. Tr]eégi xture is
poured int 6“%88%?@591 P& %y ot The fitlp Fampqung as paite crysialy Ypy 186

supposi torikg’Gre then renoved fromthe noul ds and packed individually in
wax paper or netal foil. WO 00150401 - 27 - PCT/ EPO0O/ 01223 Cl ains 1.

CorrpoundE of the general formula ( Rgy) IFFQ ~n wherein 5 R is hydrogen,
| oner al kyl, |ower al koxy, hal ogen or tl?? uoronet h 1Z~ i s hydrogen or

| ;
hal ogen; orN¥3.arfds-wmiflugramesbylibsgat hif2-chiderephenghemethykisonicofigamidgen,
hal ogen) tryfkdiflopfaeei:y! ) | ower al koxy or cyano; R is hydrogen) |ower
al kyl or forma cycloal’kyl group; 10 R4 is hydr ogen% - N( RS)%\"
=N(R ) S( O) Lhegitlscomprynd WE}srqgr%lr)Eé@@vtese gystals inremparaple yields pgcorstingio the t he
% r ogp S~| ~ p'lr'tlzfi'.idilﬁs E?e%cﬁi&d aroadeeml ;emdgreﬂ(ph?au&ﬁ QISEx@ﬁ{p_fk mﬁhﬁr&cﬂm) mﬁ@gmoronic |
~- 6- cycl oal ky. enzyl. or | ower, a i ydrogen) hydroxy, |ower
al kyl, " -1y %}%@‘F%P*&V@ﬁf?“*w@r‘8>§§f¥|Cb\%P- Q%@F@'cyano, -CHO or a 5-or 6
nmenber ed heterocyclic group, optionally bonded via an al kyl ene group, X is
-C(ON(RS)-, -(CHZ)nmD-, -(CH-)nN(RS)Examp¢R )C(O)- or -N(R)(CH-)m; nis O
- 4, and 2-(3,5-Bis-trifluoromethyl-phenyl)-N-{3-(4-fluoro-2-methyl-phenyl)-pyridin-4-yl}-N-
methyl-isobutyramide hydrochloride (1:1)
The title compound was obtained as white crystals in comparable yield according to the
15 procedures described above for the preparation of Example 1 using

4-fluoro-2-methyl-phenylboronic acid instead of o-tolylboronic acid in step b).
MS m/e (%): 499 (M+H", 100).

Example 8
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(3-naphthalen-1-yl-pyridin-4-yl)-
20 isobutyramide hydrochloride (1:1)
The title compound was obtained as white crystals in comparable yield according to the
procedures described above for the preparation of Example 1 using 1-naphthylboronic acid
instead of o-tolylboronic acid in step b).

MS m/e (%): 517 (M+H", 100).

25 Example 9
2-(3,5-Bis-trifluoromethyl-phenyl)-N-{3-(2-methoxy-phenyl)-pyridin-4-yl]-N-methyl-
isobutyramide hydrochloride (1:1)

The title compound was obtained as white crystals in comparable yield according to the
procedures described above for the preparation of Example 1 using

30 o-methoxyphenylboronic acid instead of o-tolylboronic acid in step b).

MS m/e (%): 497 (M+H", 100).



20 mis 1 or 2; and pharmaceutically acceptable acid addition salts

t her eof . WO 00/ 50401 - 2g - PCT/EP00/ 01223 2. A conpound according to
claim1l) wherein Xis -C(ONRS)- and RS is nethyl. 3. A conpound according
to clai m 2, walb/eidol s PCT/EP00/01223

N (3>5-Bis-trifluoronethyl-benzyl)-N rrelzﬂyl 3-0-tolyl-isonicotinam de,
N-(3,5-Bis-trifluoronethyl-benzyl)- 3E£agnﬁmd)rophenyl )-N-nmethyl 5

I soni coti nam de,

N (3, 5-Bi s- Nf(ﬁ,ﬁmjmréﬂmmmthﬁebmwlw-sz ¢hlorpphenl) Phewthyl-2-(@-methy)| - 2- (4
et fyl - pi Peg; gz.ﬁlnll -Ml-dsohisiagREd nam de,

N-(3,5-Bis uororret hyI benzyl) 5 ( 2 nmet hoxy- phenyl )-N-nethyl-2-(4
net hyl - pi pedla ethy pilcy z ethyl

N (3, 5-Bi s- trlfluororrethyl benzyl) N-rrethyl 2. (4-met hyl - pi perazin-1-yl)-5
phenyl - i 30nA esliii¢tadh 5065.g (30 mmol) 2-chloro-isonicotinic acid ethyl ester in 20 ml 1-

N-(3,5-Dichlo benz) X b ) -,N- et h h |pera2|n.
-1-yl)i som'@‘(’)‘i’?lﬁg’ﬁ{aaé’ Ef'as %\éagedg% ;]?{ax @c@%eﬁﬁlvi% wet Vfﬁ?ritgél\ﬂ)ﬁ&%

-N(R ) C( O -puwrifitd By chromaiighaphy taldvess.724g (G0 ofthe title conptiung at a)yedibmorh 4, vvh| ch
IS 2-(3,5-Bis-trifluoronethyl-phenyl)-Nnethyl-N(3-o0-tolyl-pyridin-4-yl)

| sobut yr am g€ )my/e (%): 249 (M*, 20), 179 (10).

2-(3,5-Bis- trlfluoromethy[ phenyl) N-[3 (2 chl or o- phenyl ) - pyridin-4-yl J-N
met hyl -i soh tyga d ‘ : —

2- (3, 5- Bi s-trF
nmet hyl -1 sobut yram de,

2- (3, 5- Bos-A solftiaroof@kAdtrnh(1 2.p emgl) §r: Masreddeg drauwise t¢ 2sdlution] af @05 gét hY |

phenyl ) - pyrr‘nmoﬂ At indthyl- ﬁx?@ﬁl)ﬂl -HBnicotinic acid ethyl ester in 20 ml dlchloromethane
2-(3,SBis-trif uororreg’ 3-(4-fluoro-2-nmethyl-p e‘%l) pyridin

y
25 4-yl J- N-Het ;A -15§6f5&$w%fﬁfla'éue 3t [oom tsmperatyre f%ﬂ@m@?@m&»ﬁﬁtumﬁ
) - N- et hy| - f¥d{undbieapbidiabelatidm il wapyt rwadi 20déd. by adueobdlyer arad @para@d and

washed twice with dichloromethane. The combined organic layers were dried (magnesium

| )-pyridin-4-y1J3-N

15 sulfate) and evaporated. The residue was purified by chromatography to give 1.45 g (37 %)

of the title compound as a pale yellow oil.
MS m/e (%): 327, 329 (M", 20), 70 (100).

¢) 5-Bromo-N-methyl-2-(4-methyl-piperazin-1-yl)-isonicotinamide

A solution of 1.45 g (5.8 mmol) 5-bromo-2-(4-methyl-piperazin-1-yl)-1sonicotinic acid

20  ethyl ester in 25 ml methylamin (33 % in ethanol) was heated in a high pressure vessel at
85° for 12 h. Evaporation of the solvent afforded 1.81 g (100 %) of the title compound as
yellow crystals. M.p.122-125°C.

MS m/e (%): 312, 314 (M", 19), 242,244 (100).

d) 5-(2-Chloro-phenyl)-N-methyl-2-(4-methyl-piperazin-1-vl)-isonicotinamide

25 To a suspension of 1.20 g (3.83 mmol) 5-bromo-N-methyl-2-(4-methyl-piperazin-1-yl)-
isonicotinamide in 15 ml toluene were added successively 0.135 g
tetrakis(triphenylphosphine)palladium(0), 4 ml 2 M sodium carbonate solution in water
and 0.72 g (4.6 mmol) o-chlorphenylboronic acid. The mixture was heated under argon at
80°C for 18 h. The aqueous layer was separated and washed with toluene. The combined

30 organic layers were washed with brine, dried (magnesium sulfate) and evaporated.



2-(3,5-Bis-trifluoronethyl-phenyl)-N-(3-(2-nmethoxy-phenyl)-pyridin-4-ylJ

N- et hyl -i sobutyram de 30 6. A nedi canent contai ning one or nore conpounds
of formula | as claimed in any one of clainms 1-5 and pharmaceutically
accept abl epa¥gispioents. 7. A nedi canent according to cl ai fce/Epodoibire
treatnment of diseases related to the NRI- receptor antagonists.

00150401 _ Z9 - PCT/EPO0O/ 01223 8. A process for preparing a conpound of
formul a | &hromatography of the residvelaffopdad B4 (6% &0 of twrtjtle csmpownd as epalti ng a
conpound ofy g @ ~R~ ~n R NHRS N~ Ra 5 with a conpound of formula ~RZ ~n
/ A R3R3III to a conpound of formula ~R~~-n 5 RRR3 R3 ~R2 ~n NN~ 1 O\

-1 Ra wherejn R1- and n have the significances given in claim1l) 1o
or b) reacﬁ%@/gcwﬁ)%o&ﬁ{oflgq)ormJI a~R~~nR~0-~C NI1VHRA
e) N-(3,5-Bis-trifluoromethyl-benzyl

5 piperazin-1-yl)-isonicotinamide
To a solution of 0.074 g (0.21 mmol) 5-(2-chloro-phenyl)-N-methyl-2-(4-methyl-

piperazin-1-yl)-isonicotinamide in 5 ml tetrahydrofuran at —10°C were added dropwise
0.29 ml (0.29 mmol) of 1 M potassium hexamethyldisilazide solution in tetrahydrofuran.
Stirring was continued for ¥2 h at -10°C. At this temperature 0.42 ml 3.5-

10 bis(trifluormethyl)-benzylbromide were added. The reaction was quenched with water
after 10 min and the mixture was extracted with three 15 ml portions of ethyl acetate. The
combined organic layers were washed with brine, dried (magnesium sulfate) and
evaporated. Chromatography of the residue afforded 0.113 g (92 %) of the title compound

as a pale yellow oil.
15 MS m/e (%): 571 (M+H",100).

Example 11
N-(3,5-Bis-trifluoromethyl-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-methyl-
piperazin-1-yl)-isonicotinamide
The title compound was obtained as a colorless oil in comparable yield according to the

20 procedures described above for the preparation of Example 10 using

o-methoxyphenylboronic acid instead of o-chlorphenylboronic acid in step d).
MS m/e (%): 567 (M+H", 100).

Example 12
N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-2- (4-methyl-piperazin-1-yl)-5-phenyl-

isonicotinamide

38
W

The title compound was obtained as a colorless oil in comparable yield according to the
procedures described above for the preparation of Example 10 using phenylboronic acid

instead of o-chlorphenylboronic acid in step d).

MS m/e (%): 537 (M+H", 100).



WO 00J50401 _ 30 - PCTJEPOO/ 01223 with a conpound of formula ~RZ )~ NHRs ~

R3 R3 Vto give a conpound of formula ~R~ )nl . R/ OR3 R3 ~RZ) n ~N N~
~Rs ~1 1-2 Ra wherein RI-R) R and n have the significances given in
claim1l1, orwopousiaiuci ng a conpound of f& mila ~R~ )n | R YCHERSORP ~RZ ) n
~NMNM I R ~1-2 R4 to a conmpound of formila ~R~)n R R3 Ra ~R~~ ~N Rs ~ |

-4 R4 (0 wherein the definitions ofa%q_g@%g%uents are given in claiml, or
d) reacting a conpound of formula 401 - 31 - PCT/EPO0O/ 01223 ~R~
n R1 / ~NNH8,5NRichloro-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-

isonicotinamide

The title compound was obtained as a colorless oil in comparable yield according to the
5 procedures described above for the preparation of Example 10 using o-

methoxyphenylboronic acid instead of o-chlorphenylboronic acid in step d), and 3,5-

dichlorbenzylbromide instead of 3,5-bis(trifluormethyl)-benzylbromide in step e).

MS m/e (%): 500 (M+H", 100).

Example 14
10 N-(3,5-Dichloro-benzyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-5-phenyl-
isonicotinamide
The title compound was obtained as a colorless oil in comparable yield according to the
procedures described above for the preparation of Example 10 using phenylboronic acid
instead of o-chlorphenylboronic acid in step d), and 3,5-dichlorbenzylbromide instead of
15 3,5-bis(trifluormethyl)-benzylbromide in step e).

MS m/e (%): 470 (M+H", 100).

Example 15

3,5-Bis-trifluoromethyl-benzyl

To a solution of 0.12 g (0.265 mmol) N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-3-o-
20 tolyl-isonicotinamide in 3 ml tetrahydrofuran 1.6 ml of a 1M solution of BH; in
tetrahydrofuran was added and the reaction mixture stirred for 16 h at 60°C. After addition
of 2 ml 3M HCl in ether the reaction mixture was stirred for 3 h at 60°C. The solution was
cooled to room temperature and 5 ml 3N sodium hydroxide solution and 10 ml ethyl
acetate were added. Stirring was continued for ¥4 h, the phases separated and the aqueous
25 phase extracted twice with 15 ml ethyl acatate. The combined organic layers were washed
with brine, dried (magnesium sulfate) and evaporated. Chromatography of the residue

afforded 0.30 g (25 %) of the title compound as a pale yellow oil.
MS m/e (%): 439 (M+H", 100)

Example 16
30  (3,5-Bis-trifluoromethyl-benzyl)-(3-o-tolyl-pyridin-4-ylmethyl)-amine hydrochloride
(1:2)
a) 3-o-Toalyl-isonicotinic acid



VI Rwith a conmpound of formula (Rz) ner R3 R3 VI| to a conpound of
formula ~R~ )n R/ OR3 R~ (Rz) n ~N Rs ~ |-2 Ra wherein the definitions of
substituents are given in claiml, or e) reacting a conpound of fornula (R~

yn 1/ R~Qddmsosh VIII Rwith a conpound of formula 10 pcdfpr@éléiasy¥0l - 32
- PCT/ EP00/ 01223 ~R2 ~n Br \ R3 R3 VI t236 a conpound of formula ~R~ ~n R

R~Raz ~R~n N~i \ I-5 R wherein the definitions of substituents are
gi ven in clTdasuspengion of 1.95 g deflanmgl) &-iedenjsonisetini¢ adidinnh3irel dimethoxyethane
were added successively 0.243 g tetrakis(triphenylphosphine)palladium(0), 4.2 ml 2 M
sodium carbonate solution in water and 0.69 g (5.05 mmol) o-tolylboronic acid. The
mixture was heated under argon at 80°C for 18 h. After cooling to room temperature the
5 phases were separated and the organic phase was washed twice with water (pH = 9). The
combined aqueous layers were than adjusted to pH = 3 and extracted with five portions
ethyl acetate. The combined organic layers were washed with brine, dried (magnesium
sulfate) and evaporated. Chromatography of the residue afforded 0.68 g (75 %) of the title
compound as pale yellow crystals.

10 b) N-(3,5-Bis-trifluoromethyl-benzyl)-3-o-tolyl-isonicotinamide

To a solution of 0.28 g (1.17 mol) 3-o-tolyl-isonicotinic acid and 0.34 g (1.40 mmol) 3,5-
bis(trifluoromethyl)benzylamine in 10 ml dichloromethane 0.38 ml N-methylmorpholine
and 0.27 g (1.40 mmol) N-(3-dimethylaminopropyl)-N’-ethyl-carbodiimide hydrochloride
were added and the mixture stirred for 12 h. The phases were separated, the water phase

15 extracted with three portions of dichloromethane. The combined organic phases were
dried (magnesium sulfate) and evaporated. Chromatography of the residue afforded 0.26 g

(51 %) of the title compound as a colorless oil.
MS m/e (%): 439 (M+H", 100)

c) (3,5-Bis-trifluoromethyl-benzyl)-(3-o-tolyl-pyridin-4-vimethvl)-amine

20  To a solution of 0.26 g (0.59 mmol) N-(3,5-bis-trifluoromethyl-benzyl)-3-o-tolyl-
isonicotinamide in 5 ml tetrahydrofuran 3.6 ml of a 1M solution of BHj; in tetrahydrofuran
was added and the reaction mixture stirred for 16 h at 60°. After addition of 5 ml 3M HCl
in ether the reaction mixture was stirred for 3 h at 60°C. The solution was cooled to room
temperature and 10 mi 3N sodium hydroxide solution and 10 ml ethyl acetate were added.

25  Stirring was continued for ¥2 h, the phases separated and the aqueous phase extracted twice
with 15 ml ethyl acatate. The combined organic layers were washed with brine, dried
(magnesium sulfate) and evaporated. Chromatography of the residue afforded 0.13 g (51

%) of the title compound as a pale yellow oil.
MS m/e (%): 425 (M+H", 100)

30 Example 17
4-(3,5-Bis-trifluoromethyl-benzyloxymethyl)-3-o-tolyl-pyridine
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15 reaction mixture was diluted with 10 ml water and extracted three times with 20 ml ethyl
acatate. The combined organic layers were washed with brine, dried (magnesium sulfate)
and evaporated. Chromatography of the residue afforded 0.130 g (55 %) of the title

compound as a colorless oil.

MS m/e (%): 426 (M+H?, 100).
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cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and

stirred until it has dispersed completely. The mixture is poured into suppository moulds of
10 suitable size, left to cool, the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.
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wherein
5 R is hydrogen, lower alkyl, lower alkoxy, halogen or trifluoromethyl;
R! is hydrogen or halogen; or

Rand R' may be together -CH=CH-CH=CH-;
R® is hydrogen, halogen, trifluoromethyl, lower alkoxy or cyano;
R’ is hydrogen, lower alkyl or form a cycloalkyl group;

o R is hydrogen, -N(R%)2, -N(R®)S(0),-lower alkyl, -N(R>)C(O)R® or a cyclic tertiary

amine of the group
"

R® is, independently from each other, hydrogen, Cs-¢-cycloalkyl, benzyl or lower

alkyl;

15 R is hydrogen, hydroxy, lower alkyl, -N(R*)CO-lower alkyl, hydroxy-lower alky],
cyano, -CHO or a 5-or 6 membered heterocyclic group, optionally bonded via an

alkylene group,
X is —<C(O)N(R®)-, -(CH;)mO-, -(CH2)uN(R?)-, -N(R*)C(O)- or -N(R*)(CH2) -3
n is 0 - 4; and
20 m 1s 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.
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" 10%m& (9 - !isopgptinamide

" 100/{;/5y5&' @) - 10%mE’ ( ,-_8_8888" 9+92_9@u82!.0_! 109&' () -y! ; “10%c& &) -y
109% () - 10%&' () -! 11 Wcdexds-tnflugrarpgthyl-benzyl)-5-(2-chloro-phenyl)-N-methyl-2-(4-
methyl-piperazin-1-yl)-isonicotinamide,
N-(3,5-Bis-triffuoromethyl-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-
methyl-piperazin-1-yl)-isonicotinamide and
10 N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-5-
phenyl-isonicotinamide.
N-(3,5-Dichloro-benzyl)-5-(2-methoxy-phenyl)-N-methyl-2-(4-methyl-piperazin-1-yl)-

isonicotinamide

4. A compound according to claim 1, wherein X is -N(R%)C(O)- and R’ is methyl.
15 5. A compound according to claim 4, which is

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(3-o-tolyl-pyridin-4-yl)-
isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-{3-(2-chloro-phenyl)-pyridin-4-yl}-N-
methyl-isobutyramide,
20 2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(2-fluoro-phenyl)-pyridin-4-yl]-N-
methyl-isobutyramide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[3-(2-trifluoromethyl-
phenyl)-pyridin-4-yl)-isobutyramide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[3-(4-fluoro-2-methyl-phenyl)-pyridin-
25  4-yl]-N-methyl-isobutyramide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(3-naphthalen- 1-yl-pyridin-
4-yl)-isobutyramide and
2-(3,5-Bis-trifluoromethyl-phenyl)-N-{3-(2-methoxy-phenyl)-pyridin-4-yl}-
N-methyl-isobutyramide

30 6. A medicament containing one or more compounds of formula I as claimed in any

one of claims 1-5 and pharmaceutically acceptable excipients.

7. A medicament according to claim 6 for the treatment of diseases related to the

NK-1 receptor antagonists.
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wherein R, R! - R, and n have the significances given in claim 1,
10 or

b) reacting a compound of formula
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R O
= l Cl
Nao
R4



L! 10% & () - Jj AKAAAAAAAXAFCSL! 8L! L!'10% & ()-J L!10% & ()-J8L! L!10% & ()-J .
L! 109 & ()-J8L! AA>CCDr EEDAFCSL! & f/10%"& ()- P 9' "110%"& ()-0
9'110%"& ()- T 99!10%"& ()- 99!10%"& ()-- L!10% & ()- JEE;

FNFFFFFF| [ g A0803a@i0~" 10°" &8L10%" & () - .& 6@L0%" &' () - SELIRURL) - &

3t 109" & ()- &0109%"& ()- FVQyG+HHHI | [: NA310 9! 109K" & ()-- &L0%K"& ()- & |

& 10%" & (). 4 & 10%%'05% §r)u1a &10%K" & ()- nll10%" & ()-M JcIIIK) K| [: NA4LO
L 109w (Y REOTHYYR BT eY0109K" & () - &109K" & ()- & y 109%K" & () -

& 911094 & ()--) K LDVMVMNACBQ| [ : - 410[ ! & L04"10% ! & ()- LO4"™ 10%" & ()-

89. 109" & ()- &, 109" & ()- / 9! G 10% & ()R h

9! G' 109" & () - BOCODOPYP| P(R_SbA410[ls &
1098" & ()- & @O0YB"& ()- & Z109B" & 1 10[ ! _S| SSTUUU| [ : A410[ !

&l +1098" & ()- &) @09%B"& ()- & Ls4" & ()-° “Ls4"1098" & ()-°

ULs4"1098" & ()- & @O0%8"& ()- UBV" WONRW-WAY U410 & | 109% & ()- | 10%

& ()-108"108"108" &4z109B"& ()- 'L, "1098"& ()- &L, "10%

& () - VKXXY{ YZZ| ;v 08" & ()- “sF"10% z& ()-s &sF'109%8"& ()-s &
109" & ()- % \gﬁa&ﬁ"%ﬁ’%&?&@“ﬁ‘]‘ﬁiow & ()-ZZ[1[\n]]|[: VU410 & &@109%8" & () -
4 8&10%& ()-° . & 10%"& ()- &, !%9%&' ()- &1109%"& ()-

&1096" & ()-]] XAAAAAAS yUAL0 8ly 1096V8()-: &Z10%q" & () - 410$" 103" 10$"
“f51109%8" & ()- & 5! 109! & () - 1098" & ()-" "ablccc|[:vW410 &

&' 10%" & ()-& &@ 109" & ()- < & ()-M P& "10%" & ()-M &Y10%" & ()- &
10%" & ()-cedeff ggg|[:-410& 2 (F-RE &8’ 10%" & ()-- &@910%" &' () -
3°$11098 & ()-9 ~$110%" & ()-9 &SFIQVRN(Y QgBr0hhRi Bj bA410& ~3"10%g" & () -
3"109& ()- &3Y 10%g" & ()- & 109g" &lj()- L&l | "& ()-41010Bj Lj j kkkVI | [ : A410&
&#Y" 1098 ()- &FI"10%"& ()- & SIYg" & 88 1004)" & () - && 109" & () -
&F109%g" & () -V 1mOrRm nmrm| [ : A410&* 9y/ ! 10%g" & ()- 9y/ ! 10%g" & () -

&Y. 10%" & ()- &&3.10%"& ()- &+S10%"& ()- " #Y'10%)" & ()- mnnnnnoRoovU410

SL10YR&E () -0 &Z10%& && ) - om" akc()-104a" 109"1Qq" &7S10%g" & () -

& 9y/110% & () %%%%’q{fézgﬁé %“ﬂha’él’g‘@.ﬁ%&%“é&(%gfeW@%b%% ()-Ma

& 10%&" 8&' ().- & %09/&" 8&& ()- &f -, 10%R"&&' ()-f &

109&" &&' () - Pss SETHIREARCMPOLR Bf formela 0o 88 () - & &F, 109&" &&' () - a

CUOI10% & ()-, &YB!109&"&& ()-, &# 1Q9&" &8 () -

&L! 10%&" &&' () - ouw| WA Wi w wwww U410 &&1D% ": & ()- & 10%!: & ()-

bl 10% & ()-10&&10&&10&& & O! 10 ()- 40110% & () - wwPxuxy& E{|[: vU410 &
& 10% ": & ()-& K 110% & ()-& ! J0%8 ()-& &LS10%" & ()- &10%": & ()- &
@0%": & ()-E{P{{|||4}|[:vU41B &R, SH10R k! & ((R*(@ &3+310% ": & () -
&(S10% ": & ()- & ! 10%": & ()- LAQUWS
10% ": & () - 4} ~2~3~4~5~W-b~~vU410 &J0% Y& ( 8&s410%" & ()- &

mo0%" & ()-F10:":10:":10:": &4 "R () - ey MLOpg " & () - ~d&L| [ VU410 &

s11098" & ()-& s! 1098" & ()-& &sg

10%"& ()-|[:vU410 & 8 &" "109%"& ()-s& & "10%& ()-s& & 410%8"& ()- &

B"& (Y- & 91 10%R' ()- 9! 10%" & () - p
@0%"& (), & 9100, ()c 10" & ()-GO | [9+4 10

10 wherein the definitions of substituents are given in claim 1, or

d) reacting a compound of formula
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wherein the definitions of substituents are given in claim 1, or

e) reacting a compound of formula
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wherein the definitions of substituents are given in claim 1, or

5 f) reducinga compound of formula
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to a compound of formula

wherein the definitions of substituents are given in claim 1, or

10 g) modifying one or more substituents R'-R® or R within the definitions given in claim
1, and
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diseases.

11. The use of a compound of formula I in any one of claims 1 - 5 for the
manufacture of medicaments containing one or more compounds of formula I for the
treatment of diseases which relate to the NK-1 receptor.

10 12. The invention as hereinbefore described.
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