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(57 Abstract

The invention relates to compounds of gencral formula (1), wherein R is hydrogen. lower alkyl, lower atkoxy, halogen of
wifluoromethyl: R is hydrogen or hatogen: or R and R} may be together ~CH=Ci{-CH=CI- R? is hydrogen, halogen, trifluorometbyl.
lower alkoxy or cyano; R? is independently [rom cach other hydrogen, lower alkyl or form a cycloalkyl proup; 14 is hydrogen, hatogen, lower
alkyl, lower alkoxy, —N(R%);, -N(R3)S(On-lower atkyl, -N(R*)C(OIR? or a cyclic wertiary amine of the group (a): RS is. independently from
each other, hydrogen, Ca.g—ycloalkyl, benzyl or lower alkyl; RS is hydrogen, hydroxy, lower alkyt, ~-N(R3)CO-tower alkyl, hydroxy-lower
alkyl. cyano, ~-CHO or a 5~ or 6 membered heterncyclic group, optionally bonded via an alkylene group, X is ~C{ON(RY-, ~(CtE)e(O—
~{CH2)mN(R3)-, —N(R3) C(O}, CO)0- or ~N(R3YCH)n—: Y is (CH2)a~, =0, =5~, 50—, -C(O}- or ~N{R3); Z is =N, ~Cl]= or
—C(Cl)~ nis O — 4; and, is | or Z; and to pleumaceutically acceptable acid addition salts thereel. L has been shown that the compounds
of formula (1) have a high affinily 1o the NK-1 recepior.




al kyl, cyano, -CHO or a 5- or 6 nmenbered heterocyclic group, optionally
bonded via an al kyl ene group Xis --C(ONRerr])-, -(CHerr])[err]0O,
-(CHerr])[err]N(R[err])-, -N(R[err]) C(O - C(O)O or 18 August 2003
-N(Rlerr])(CH err])[err]- ; Yis -(CH[err])[err]-, -0. -S. Sgerr]-, o
-C(O- or -N(Rerr])-; Zis -N,-CH or -C(Cl)-; nis 00 - 4; and, is 1 or
2; and to pharmaceuti caIIy acceptable acid addition salts thereof. It has
been shown that th gula(l) haveahlgh affinity to the
NK-1 receptor. 18 Phetrr a8 P2 9%/ derivatives The present
invention relates to conpounds of the general fornula wherein Ris ,
hydr ogen, (C-C7)-al kyl, (CI Cr) - al koxy, halogen or trifluoromethyl; 5 Rl
is hydroge or hal ogen, .wi the proviso that R in 4-position is not

br omi ne or lﬁecPdFsr’?B“”é’F“tI‘@fh tg toipanpseingp gbthisgener@Hfor @laCH=CH- ;. R2 i s

hydr ogen, hal ogen, trifluoromethyl, (C-C7)-alkoxy or cyano, with the
proviso that Rz is not hydrogen, if Xis -C(OO; 10 R3 is independently
from each ot her hydrogen, (Cl-C7)-alKkyl Bl. forma cycloal kyl group; Re is
hydr ogen, hal ogen, (C, -C7)-al kyl, ( , ) - al koxy, -N(R5) 2,
-INT(R5) S(©O 2-(C,-C,)- alkyl, -N )RS5 or is a cyclic tertiary am ne
selected- fromthe group consisting @Pn, i m dazol -1 -yl,
prperidin-1-yl, 15 piperazin-l-yl, yl, thionorpholin-4-yl,

1< oxo-t hi onor phol i n-4-yl or 1-di pr'phol i n-4-yl, which may be
unsubstituted or substituted by -C7)-al kyl,

( . '
-N(R5) CO (C,-C,)-al kyl, hydroxy-(C, - é?) aI kyI cya'no CHO or by a 5-or 6
menber ed heterocyclic group, optionally bonded via an al kyl eri e group,
selected fromthe group, consisting of pyridinyl, pyrimdinyl, 20
oxadi azol yl“'he’f‘°-'|m azolyl, tetrazolyl, thiazol yI thienyl, furyl, pyranyl,

pyrrolyl, ipm daz Y | perazi nyl or piperi dyI R5
is, | ndependent I 341?9‘“ a@fzi @Wgﬁh s(ﬁi/gir g@@ﬁ}‘/‘” égo-gﬁn eyiflsgragethylbenzyl ~ or

(Cl- C7) -
5 R is hydrogen or halogen, with the proviso that Rlin 4-position is not bromine or

iqdine; or
R and R' may be together —-CH=CH-CH=CH-;

2
R is hydrogen, halogen, trifluoromethyl, (C;-C;)- -alkoxy or cyano, with the proviso
that R? is not hydrogen, if X is -C{0)0-;

10 R is independently from each other hydrogen, (Ct-Cy)-alkyl or form a cycloalkyl
group;

R is hydrogen, halogen, (C,-C;)-alkyl, (Ci-Cy)-alkoxy, -N(R?),,
N(R")S(0)-(C-Cp)- alkyl, -N(R*)C(O)R® or is a cydlic tertiary amine selected
from the group consisting of pyrrol-1-yl, imidazol-1-yl, piperidin-1-yl,

15 piperazin-1-yl, morpholin-4-yl, thiomorpholin-4-y], 1-oxo-thiomorpholin-4-yl or
1,1-dioxo-thiomorpholin-4-yl, which may be unsubstituted or substituted by
hydroxy, (C,-C,)-alkyl, -N(RS)CO-(C.-Cy)-aJkyl, hydroxy-(C,-Cy)-alkyl, cyano,

-CHO or by a 5-or 6 membered heterocyclic group, optionally bonded via an
alkylene group, selected from the group, consisting of pyridinyl, pyrimidinyl,
oxadiazolyl, triazolyl, tetrazolyl, thiazolyl, thienyl, furyl, pyranyl, pyrrolyl,
imidazolyl, pyrazolyl, isothiazolyl, piperazinyl or piperidyl;

20

5 ..
R is, .mdependently from each other, hydrogen, Cs-g-cycloalkyl, benzyl or (C,-C;)-
alkyl; :




al kyl; 18 August 2003 2 Xis -C(ONR5)-, -(CH2),,,0 -, -(CH2)nN(RS) -,
-N(R)C(O-, -C(OO or -NRB)(CH2)m; Yis -(CH)"-, -0-, -S, -SO2-,
-C(O- or --N(R5')-; and R5 is C3-6-cycloal kyl, benzyl or |owdrAughfygp93 5 7
is =N, -CH=or -C(Cl)=; nis0-4; and rnis | or 2; and pharmaceutically
acceptabl e acid addition salts thereof.“The conpounds of fornmula | and
their salts are characterized by valuable therapeutic 10 properties. It

has been sKrpriskn@KQDPmEﬁd—ﬂﬁHﬂmChe4Cbﬂhgwmﬂ;3Qﬁﬂthcggegggygiayention are
ant agoni sts of tnﬁ]ysﬁﬁgginin 1 (NK-1, substance P) receptor. Substance P
is a naturally oc&u i'ng“Undecapepti de belonging to the tachykinin famly
of peptides, the latter bein so- naned becausg of their pronpt contractile
action on &xtravisétHah-sRooth -fecHe(O)-iossHER” fieadr ecept or for substance P
is a nenber of the superfamly of G protein-coupled 15 receptors. 20 25 30

The neuropgﬁtidemmgqggkpﬁm@pbeﬁgwgg@q&ggﬁﬁ(NK-1) is widely distributed
t-hroughout the mammali an nervous system (especially brain and spinal

ganglia), Hhe ciscuykatony Sy n_and peripheral tissues (especially the
duoden3%1a%d jej%ﬁ§%34gﬁac5f§hﬁﬁ%blved in regulating a nunber of diverse
bi ol ogi cal processes The central and peripheral actions of the mammali an
tachykininnsubst@ﬁcéhﬁnﬁave been associated with nunmerous inflammatory
conditions including mgraine, rheumatoid

m is 1 or 2;
and pharmaceutically acceptable acid addition salts thereof.

The compounds of formula I and their salts are characterized by valuable therapeutic
10 properties. It has been surprisingly found that the compounds of the present iﬁvention are
antagonists of the Neurokinin 1 (NK-1, substance P) receptor. Substance Pis a naturally
occurring undecapeptide belonging to the tachykinin family of peptides, the latter béing
so-named because of their prompt contractile action on extravascular smooth muscle

tissue. The receptor for substance P is a member of the superfamily of G protein-coupled
15  receptors.

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 peripheral tissues (especially the duodenum and jejunum) and are involved in
regulating a number of diverse biological processes.

20 The central and peripheral actions of the mammalian tachykinin substance P have been
associated with numerous inflammatory conditions including migraine, rheumatoid
arthritis, asthma, and inflammatory bowel disease as well as mediation of the emetic refiex
and the modulation of central nervous system {CNS) disorders such as Parkinson’s disease
(Neurosci. Res., 1996, 7, 187-214), anxiety (Can. J. Phys., 1997, 75, 612-621) and

25 depression (Science, 1998, 281, 1640-1645).

Evidence for the usefulness of tachykinin receptor antagonists in 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

30 other respiratory diseases including allergic rhinitis, inflammatory diseases of the gut

including ulcerative colitis and Crohn's disease, ocular injury and ocular inflammatory

diseases reviewed in “Tachykinin Receptor and Tachykinin Receptor Antagonists”, J.

Auton. Pharmacol., 13, 23-93, 1993.




arthritis, asthma, and inflammatory bowel disease as well as nediation of
the enetic reflex and the nodul ation of central nervous system (CNS)

di sorders such as Parkinson's disease (Neurosci. Res., 1996, .7, 187-214),
anxi ety (WarbossdsosPhys., 1997, 75, 6125621) and _ depressig €Tl %’:‘jg £ -
1998, 281, 1640-1645). Evi dence for t%e useful ness of tachy I'nin receptor
antagoni sts in pain, headache, especially mgraine, Alzheiner's disease,
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devel oped h [ & nunber of physiol ogi cal disorders
associ at ed &“[%18 ;‘gqr‘li %xgrgsstgl%gﬁm L WRERGs  tachykinin, in particul ar

substance P. Exanples of conditions in which substance P has been
i mpl i cated incl idprsén dbe MeyfEnghaddeymplaf Metisdioe sV dysi0eNoshitdD-a85,d899 et v,

depr essi orhA Hagg d@&YﬁM&le&e&%@o%@lé@ﬁZ@n lmc%ér%e%%/ f&‘i’ec\’i@e PakdRiig). The

neurok| nin receptor ,antagoni sts are further us or the treatnent of
mot i on’ sﬁ(’fﬁ‘??é@%a‘gtﬁaorf‘ffr treatnent induced vonmiting. In addition, in The
New Engl and Journal of Medicine, Vol. 340, No. 3 190-195, 1999 has been
descri bed the Fmdhmrimm,WSQTzsﬁﬂSaielsmHemdu&el@bde‘BE&ieﬁu PeysedifGhb ¥Slogic or

neur ok N1 % beych 0 ERER QA ARR Sl FUELNSLIDE S ﬁ%ﬁw@ S3gdpocr [ bes

nmet hod fo a psyc ol Mmuno er
admi ni st rallf'-F‘tmobﬂnfanga&thykl nin receptor, such as NK-1 receptor ant agonl st.

Objects of the present invention are the compounds of formula I and pharma-
i5 ceutically acceptable salts thereof, the preparation of the above-mentioned compounds,
medicaments containing them and their manufacture as well as the use of the above-
mentioned compounds in the control or prevention of illnesses, especially of illnesses and
disorders of the kind referred to earlier or in the manufacture of corresponding

medicaments.

20 The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system or emesis, for example the treatment
or prevention of certain depressive disorders by the administration of NK-1 receptor
antagonists. A major depressive episode has been defined as being a period of at least two
weeks during which, for most of the day and nearly every day, there is either depressed

mood or the loss of interest or pleasure in all, or nearly all activities.

2%
w

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

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




bj ects of the present invention are the conpounds of formula I and pharnma
15 ceutically acceptable salts thereof, the preparation of the
above-nmenti oned conpounds, nedi canents containing them and thel r

manuf act wi® gamowel | as the use of the above- nmentioned conp ﬁﬁ')é
control or prevention of illnesses, especially of |IInesses an |sorders

‘of the kind referred to earlier or in the manufacture of corresponding
nmedi canent s. 2Chazemiminster plkofcgt dettésndironp wbasin thealigbraiuze aw dsklefhel

present '”M'%ﬁx&rsf%&%&ed%@hﬁﬂf}é@&h de disorders of the central

nervous systemor enesis, for exanp e treatnent or prevention of
certain depres,ﬂhe\ée di, orders by the adm nistration of NK-1 receptor : ,
ant agoni st s dopes Jepates s & ipdwefbiintendiegmire.bei ng a peri od
of at least two vveeks during which, for nost of the day and nearly every

day, there is Ehtteen “dwﬁﬁ%’eaerﬂﬁemmr@&dtm&w@ effup, BbRhRfAg 916 AkRASUr e
in all ,Soragger%rl y all activities. The follow ng definitions of the gener al
terns uSed i'nthe present description apply irrespective of whether the
terms in question appear alone or_in conbination. As used herein, the term
"l ower al kyl" #dehisras cyclis teriipgamingt déraese fesdxahplenpyatkdlyl-yl, gnmizpolcbm ai n| ng
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n-butyl, i- Et}/ he | i'ke. Preferr groups are
groups wit 710 thigrggpho 8 4¥gust 2003- WO 00/ 50398 PCT/ EPOO/ 01224 4
The term "Il ower aI koxy" denotes a group wherein the al kyl residues are as
def i ned abov eTharadmv\ZSmIG m&nhtﬁeéhheebcycla: @nup)’x&g@mgsaroe mcaﬁI{Ele pyeidimyl,

‘hal t

+yet oaPi, PRASIERNARLAR, O3 s ol E AL i R AT ke BBt bon
5 at ons. Tﬁeld?erl)’h p)@yzﬂlylcxsqtbratzplg{} lezrre’l odpipetidg, for exanple, pyrrol- |
-yl, imdazol- | -yl,

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

15 acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid and the like.

Exemplary preferred are compounds, in which Y is -C(O)- and R* is 4-
methylpiperazinyl, for example the following compounds:
N-[2-Benzoyl-4-(4-methyl-piperazin-1-yl}-phenyl|-2-(3,5-bis-triflucromethyl-
phenyl)isobutyramide,
20 4-Benzoyl-N-(3,5-bis-trifluoromethyl-benzyl}-N-methyl-6-(4-methyl-piperazin-1-
yl)-nicotinamide and
N-(3,5-Bis-trifluoromethyl-benzyl)-4-(2-chloro-benzoyl)-N-methyl-6-{4-methyl-
piperazin-1-yl)nicotinamide.

Further preferred are compounds, in which Y is -O- and R* is hydrogen, morpholinyl
25  or.4-methylpiperazinyl. Examples of such compounds are:
2-(3,5-Bis-triﬂuoromethyi-phenyi)-N—metlrlyl-N-(2—phenoxy-phenyl)-
isobutyramide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(2-o-tolyloxy-phenyl)-
isobutyramide,
30 2-(3,5-Bis-trifluoromethyl-phenyl)-N-{2-(2,4-dichloro-phenoxy)-phenyl]-N-
methyl-1sobutyramide,
N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-morpholin-4-yl-4-phenoxy-

nicotinamide,




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

1- oxo-t hi onor pholin- 4-yl or 1,1-dioxo-thionorpholin-4-yl. The term"5 or 6
menber ed heterocyclic group” denotes, for exanple pyridinyl

pyri m di nwio,cosemdi azol yl, triazolyl, tetrazolyl, thlazolylpc@ﬁéﬁﬁﬁb 298 yI
pyranyl , pyrronI i m dazol yl, yragolyl isothiazolyl pi perazi nyl or
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acid, nitr4-gl- alcntinarsldlef uric acid, phosphoric acid, ci tr| c acid, formc

acid, fumaric IQ("(P%LBH‘%hﬁhSro@&étﬁyl b@ﬁﬁtﬂ H( Céhf'oro Ceg'og}h ﬂg o éﬂw ary.

aci d, nethanesulfonjic acid suI oni ¢
preferred E&P%faélér‘rb ﬁ“d%o“flaﬁ'"%i‘% Yis -C(O- and R4 is 4-

net hyl psper aznm B,5-BigltriduarmRhehil hent |N)¥Me 1- 8OBAURES 4 y1-4-0- :

N-[ 2- Benzoyl - a?; met hyl - pi per a}lzll n- 1)ij ﬂg] %QHBPMI?)%% 4-yl-4-o-tolyloxy
-2-(3,5-hi QYRGS onet hyl - phenyl ) | sobutyram de 20

4- Benzoyl - N- (3, 5-bi s-trifluoronet hyl -benzyl)-Nnethyl - 6-(4-net hyl - pi perazin
-1 - yl)-nicotinam de and

N- (3, 5- Bi s- t ri Furthor prafetigd atgenmpbirnds, (1I2wbith afio—-NEGEGY ahdW ekt bgdr; fod- net hy
| - piperazifm e%le)fouy“ggx,t&ﬂm,geds Further preferred are conpounds, in which
Yis -0- and R4 hydr gen, nor pholinyl 25 or 4-met h ﬁlpera2|nyl

Exanpl es of su'%:ﬁ-’é tfﬁﬂ’éo@le@*ﬂ -phenyl)-N-methyl-N-{2-(methyl-phenyl-amino)

2- (3, 5-iBi sphenkf]}propiof®inidd, - phenyl ) - N-met hyl - N- ( 2 phenoxy- phenyl ) -
i sobut yram de,

2-(3, 5- Bi s- t ri I udroHHt AR PR Ry Rty N B-oredriyphscyl-prényr ) -
i sobutyr anrbltmyl]asbbutyramide
2-(3,5-Bis-t - ph -ph I]-N
et hyl - sobut v R B A B R Ry B R e
- 6- rmrphol?cﬁtamlgiFamd phenoxy- ni coti nani de,
15 2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[2-(methyl-phenyl-amino)-
phenyl]-acetamide.

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

which process comprises

20 .a) reactinga compound of formula

with a compound of formula
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N-(3,5-Bis-trifluoronethyl-benzyl)-4-(2-chl oro-phenoxy)-N-net hyl - 6- mor phol i
n- 4-yl-nicotinam de,
N- (3, 5- Biwetonisbiogor oret hyl - benzyl ) - 4- £2- chl or o- phenoxy) - N- ppi gt 2003 -
-6-(4-nethyl - piperazin-1-yl)-nicotinam de and
N-(3,5-Bis-trifluor t.hyl - benzyl ) - N- net hyl - 6- nor phol i n-4-yl -4-o0-tol yl oxy-
ni cot i nanit8é “ORpY rﬁﬁ?ré‘flé?red are conpounds, in which Yis --N(CH;)- and
R4 is hydrogen, for exanple the follow ng conpounds:
2-(3,5-Bis-trifluoronethyl-phenyl)-Nnethyl-N-[ 2-( nethyl-phenyl -am no) -
10 phenyl ] - propi onani de, 2-(3,5-Bi s- #Rf | uor onet hyl - phenyl ) - N-nmet hyl - N- [
2- ( nethyl -phenyl -am no) - phenyl | sobut yram de, '
2-(3,5-Bis-trifluoronethyl-pheny [ 2- (et hyl - phenyl - am no) - phenyl ) -
acetam de and 15 R5R? .3
2-(3,5-Bis-trifluoronethyl-phenyl){N IRPFME - N- [@%( net hyl - phenyl - ami no) -
phenyl ] -acetanmi de. The present ¢o gpn 0 rmula | and their
phar maceutical |y acceptabl e safts De ared.4by nethods known in the
art, for exanple, by processes descCribed bel ow, which process conprises 20
a) reacting a conpound of fornmula 11 with a conpound of fornmula Cl

. 1 5 L. . .
wherein R'- R, R, Y, Z and n have the signiftcances given above,
or

5 b) reactinga compound of formula

R').
R
Y ©
& Cl
R‘M
z v

with a compound of formula

(R,
NHRS(@
: 3 3

R* R Vv
to give a compound of formula
RY,
R
Y ORY R
R R
= N
R I e
‘0 pA -2

Y g . o .
wherein R'-R%, R, Z, Y and n have the significances given above, or
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5 b) reacting a conpound of formula n

formul a twogesesss conpound of formul g
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of fornmula 1-2 to a conpound of

of substituents are given above,

1
n

3 3

Y R R Rz)
. f}”"‘%@f :
= R -4

5 wherein the definitions of substituents are given above, or

d) reacting a compound of formula

with a compound of formula

16 to a compound of formula

WO 00/ 50398 6 PCT/ EPO0/ 01224 to a conpound of formnul a
Y, Z and n have the significances given above,
conpound of

U0 RS

or

or-




d) reacting a conpound of formular. YO i NHRS Z VI with a conmpound of
formula VIl 10 to a compound of formula WO 00/50398 18 August 2003 -- 8
PCT/ EPO0/ 01224 wherein the definitions of substituents are gi yen above,

e) reacti wgoaosmeygpound of fornula with a compound of formul ﬁﬁ %%)
compound of fornula 1-5 wherein the definitions of substituents are given
above, or to f) reducing a conpound of formula WO 00/50398 9 to a conpound
of formula n f-3 wherein the definiti of substituents are given above,

or 5 g) reacting a conmpound of f la with a conpound of formula

wherein the definitions of substituents are given above, or

e)  reacting a compound of formula

R').
R
Y
Z " 0H
R |
2 Vil

5  with a compound of formula

to a compound of formula

wherein the definitions of substituents are given above, or

10 f) reducing a compound of formula




R2)" 1-1 I X x 18 August 20a PCT/EPO0/01224 to a conpound of formula 18
August 2003- WD 00/50398 10 PCT/ EPO0O/ 01224 wherein the definition of
substituents is given above, or h) reacting a conpound of f la | X 5
wth a coampmmdg@f formula to a conpound of fornula 1-2 mh@tgﬁgf 20“}
definition of substituents is given gbove, or 10 i) reacting a conpound of
formula WO 00/50398 with a conpound of formula to a conmpound of formula 5
11 1-1 wherein the definition of subgt'ytuents is given above, or j) '
nodi fyi ng one or nore substituent -R or Rwithin the definitions given
above, and if desired, convertl he conpound obtained into a

phar maceutical |y acceptable aci®

P
S,

wherein the definitions of substituents are given above, or

(R),
el

to a compound of formula

3 g)reacting a compound of formula

X
with a compound of formula
(R%),
HO
R R’ 5

to a compound of formula



10 addition salt. In accordance with process variant a) a conpound of
formula I'l, for exanple 3- am no-4-benzoyl pyridine, is cooled in an ice
bath and a compound of formula Ill, for exanple

2- (3, 5- bivee persmbRIOT ONMet hyl - phenyl ) - 2-get hyl propi onyl chl ope-HeridiEHe’ -
presence of DI PEA (N-ethyldiisopropyl-amne) in dichloronmethane is added,
and then the mxture 15 is stirred at roomtenperature. The desired
conmpound of forrmula 1-1 is yiel ded R‘),, purification in good yields. 18

August 2001 .. PCT/EPO0O/ 01224 Pr 4s variant b) describes the reaction of
a conpound of forrmula IV with ar®Tefpound of fornula V to a conpound of

Qutrd @ 18 August 2003 WO 00/ 50398 12
e
m xture of toluene and triethylR

/f % "n a solvent, such as a

m fie. Orh xture is refluxed for about 1
hour. I n accordance with process ant c¢) compound of forrmula 1-2 is
reduced to a conpound of formula 1-4. This reaction is carried out with a
reduci ng agent, such as 5 Li.AlH4 or BH3THF, in conventional manner.
Process var.i ant %ﬂgﬂgscri bFs t he reactjon of a conpound of fornula VI with .
a  conpourthRefnt U PFSUBSULUEBRISENER BFOVE Ul a 1-2. This reaction is
carried ou) reactindeppeaipouat iofforafula conpound of formula VI with KHVDS
(pot assi um hexanet hyl di sil azi de) and subsequent addition of a conpound of
formula VII _ A suitable 10 solvent is tetra-hydrofuran. The reaction is
carried out at roomtenperature. In accorgayce with process variant e) a
conpound of fornmula 1-5 is prepared. s reaction is carried out by
deprotonati on of a conpound of forr\au@ll with NaH and subsequent
addi ti on of a conmpound of formula I.YTh('Bs reaction is carried out in
conventi onal manner.

formula 1-2. The reaction is carri
PCT/ EPOO/ 01224 conventi onal mannegr

R4/l OH
Sy

z 1X

5 with a compound of formula

to a compound of formula

O R

Y RT (R},
RS & N
l s |
X R Z 12

Z

: (R,
R 3

wherein the definition of substituents is given above, or

10 i) reacting a compound of formula




15 A further nethod for the preparation of a conpound of formula | is
described in process variant f). A conpound of forrmula I-1 is reduced to a
conpound of formula 1-3 in conventional manner, for exanpl elwﬁélgusl'ﬁlﬁim or
BHt THF. Iwotoh@szegocess variant g) a mpound of formula | Xpdsg

with DCC (N, N - dicycl ohexyl carbodiimde) and DVAP

(4-N, N-di mret hyl am nopyri di ne). Subsequent 20 addition of a conpound of
formula X yields a conpound of fornula 1-6. (rf), accordance with variant h) a
compound of fornmula IX is activated Wt | (1,1 - carbonyldiimdazol e)
and subsequent addition of a COWD%WW\H a V gives a conpound of
formula 1-2. The process variant i) sati bes yhe process for preparation .
of a conmpound of formula 1-1, 25 wherein a conpound of forrmula XIl is
activated with CDI and subsequent addition of a conmpound of formula il
yields a co_rrﬁound of fornmula |-13. The salt formation is effected at room
t enper at ur Wit # e RE ETRYH met hods  which are known per se and which
are famliar to any person skilled in the art. Not only 18 August 2003 WO
00/ 50398 13 PCT/ EPO0O/ 01224 salts with inorganic acids, but also salts with
organi c acids cane into consideration. tRpchl ori des, hydr obr om des,

sul phates, nitrates, citrates, acetat mal eat es, succi hates,

ur et han- sul phonat es, p-tol uenesul phefat®€s and the |i ke are exanples of such
salts. The foll ow ng schenes 1-7 descriybe, the processes for preparation of
conpounds of 5 fornula | in nore defajl. h@ starting materials of
formulae IX, X, X, 11, 111, X1, XS XV, RXvil, Xvill, XX, XXI1, XXV and
XXV are known conpounds or nay be pre ed accpr di ng to nethods known i n
the art. In the schenes the foll ow ng abbreviati ons have been used: DCC

N, N - di cycl ohexyl carbodiimde !o DVAP 4-(N, N-dinethyl am no)pyridine CD

1,1 -carbonyldiim dazolj
té a compound of formula

(R),

wherein the definition of substituents is given above, or

i) 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
10 addition salt.

In accordance with process variant a) a compound of formula II, for exarmnple 3-
amino-4-benzoylpyridine, is cooled in an ice bath and a compound of formula III, for
example 2-(3,5-bis-trifluoromethyl-phenyl)-2-methyl propionyl chloride in the presence
of DIPEA (N-ethyldiisopropyl-amine} in dichloromethane is added, and then the mixture

15 isstirred at room temperature. The desired compound of formula 1-1 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 1-2. The reaction is carried out in




KHVDS pot assi um hexanet hyl di sil azi de DI PEA N-et hyl dii sopropyl-am ne PivCd

pi val oyl

chloride Scheme 1 15 Y n 0O OHR2, HO ./ Xix R3 R DCC DMAP 1-6

The substituents are given above. 18 August 2003 WO 00/ 503983%41@“2003_ .

PCT/ EPOO/ @b2ossehene 2 Y KHVDS 0 OH¢bX CH3I CDI (R2)
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20
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conventional manner, for example in a solvent, such as a mixture of toluene and triethyl-
armine. The mixture is refluxed for about 1 hour.

In accordance with process variant c) 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
LiAlH4 or BH3THF, in conventional manner.

Process variant d) describes the reaction of a compound of formula VI with a
compound of formula VI 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 tetra-hydrofuran. 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.

A further method for the preparation of a compound of formula | 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 LiAlH4 or BH;»THF.

In the process variant g) a compound of formula IX is activated with DCC (N,N’-
dicyclohexylcarbodiimide) and DMAP (4-N,N-dimethylaminopyridine). Subsequent
addition of a compound of formula X yields a compound of formula I-6.

In accordance with variant h) a compound of formula IX is activated with CD1 {1,1’-
carbonyldiimidazole) and subsequent addition of a compound of formula V gives a

compound of formuta [-2.

The process variant i) describes the process for preparation of a compound of formula I-1,
wherein a compound of formula XII is activated with CDI and subsequent addition of a
compound of formula II yields a compound of formula I-13,

The salt formation is effected at room temperature in accordance with methods

which are known per se and which are familiar to any person skilled in the art. Not only




H2N~ XI R3 R 1-21 The substituents are given above. Schene 3 DI PEA KHVDS
CH31 1-12 1-2 The definition of substituents is given above. 18 August 2003
WD 00/ 50398 15 PCT/ EP00/ 01224 Schene 4 HO I -1 The definition 1@fa,..4 2003
subst i t uenigspoisesg@i ven above. Scheme §.d /NHz R PivCl 0 NHB&’!‘IE‘PB&[%Z‘%UTi
311 The definition of substituents is“given above.
salts with inorganic acids, but also salts with organic acids came into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

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

The following schemes 1-7 describe the processes for preparation of compounds of
formula I in more detail. The starting materials of formulae IX, X, XI, II, I1I, XII, XIIL,XV,
XVIL, XVII, XX, XX11, XXIV and XXV are known compounds or may be prepared
according to methods known in the art.

n

In the schemes the following abbreviations have been used:

DCC N,N’-dicyclohexylcarbodiimide
10 DMAP 4-(N,N—dimethylamino)pyridi;le

CDI 1,1’-carbonyldiimidazole

KHMDS potassium hexamethyldisilazide

DIPEA  N-ethyldiisopropyl-amine

PivCl  pivaloyl chloride

Scheme 1

n
DCC :
R DMAP R

Y © - Y OR\R R?)
2 n
(R )n o
= OH P | O
R | HOL A X R .

z 1X R* R z I-6

The substituents are given above.




i $ August 2003 WO 00/50398 16 PCT/ EPO0/ 01224 Schene 6 0 C PivCl NaCH
1-22 The definition of substituents is given above. OH SOC12 SCH XVII H N
WN BuLi NOCO !'XX HO ~1 (R21In OHH IX-1 KJ 5 WO 00/ 503981§August2003 _

WO 00/50398 14 PCT/EP00/01224
Scheme 2
(R)a (RY,
R/[;ii Col R’:;?
Y O = Y OR\ R’ 2
(RY ROn
S NS CAIEE g o
Rd' < l HZN 3 X R—15 H
z X R R z -2 -

KHMDS R ;
— P
CHl y R,
= N
R | !
Z

The substituents are given above.

Scheme 3

1

(R},
KHMDS R l

—_—

Y 1R
CH, | LENR(RY,
=
R B8 1-12
Z

The definition of substituents is given above.



Scheme 7 C10 r J o'er XXV XXIV C'N NaOH ECC, DVAP XXVI| R, R, R2, R and
R3 have the significances given above. 1-23 18 August 2001..

PCTI EPOO/ 01224 R As mentioned earlier, the conpounds of formga,l,paf;t heir
phar macewooabdys usable 5 addition ﬁ)al ts possess val uabl epmp(;%@ 40ical
properties. It has been found that the corrpounds of the present |nvent| on
are antagonists of the Neurokinin 1 (NK-1, substance P) receptor. The
conpounds were investigated in accordan®ehevnehi t he tests given hereinafter.
The affinity of test compounds for the NK1 receptor was eval uated at human
NK 1 10 receptors in CHO cells infected with the human NKI receptor (using
the Semiki virus expression systen) and radiol ab )
P (final concentration 0, 6 nil) Bi ndi ng assays f

buffer (50 mil, pH dont ai nlﬁ I BSA (Q. % RFEYH
MiC12 (3mM an ph oramdon (2 mM). B nd| Ng assaws

perfﬂormed i n HEPES
ptin (8 mg/ m),
)ﬁé\/l;f}go 00/ 50398 18
{

August 2003 HO (R')q N 2
LT R
Y g R'” 2z © -1
<
4
RN 1
The definition of substituents is given above.
Scheme 5
NH, _ o NHPiv
e PGl e B BuLi
. —_ Z —_—
X XV 1 0

(R'),
HCI R .
— 0 -
NHPN = NH, o R}
4 o I J)(@
RS, Clgr 1

-111

The definition of substituents is given above.




18 PCT/ EPOO/ 01224 consisted of 250 ml of nenbrane suspension (1.25x105
cells /| assay tube), 0.125 m of buffer of displacing agent and 125 ml of
[ 3H subst ance P. Displacenent curves were determned with afghgastogsven
concent r alyPipsesdg t he conpound. The q?)say tubes were incu 04?{22%) mn
at roomtenpérature after which tine 'the tube contents were rapidly
filtered under vacuumthrough GF/C filters presoaked for 60 mn wth PEl
(0.3%9 with 2 x 2 m washed of HEPESshHEfIg (50 MM pH 7.4). The

radi oactivity retained on the filters was neasured by scintillation
counting. Al assays were perforned in triplicate in at |east 2 separate
experinents. The affinity to the NIA-I receptor, given as pKi, is in the
scope of 7,50 - 9,00 for the 10 preferred conpounds. Exanples for such
conmpounds are

O
N-(3)5-Bis-trifluo |- benzy 2T neghy! - holl ~4-yl - ﬁ_@oxy 7,86
ni.cot i nami de |

N-(315-Bis-trifl oronethx*npené¥b¥;ﬂﬂ(2 chlor@r oxy) *TTlnethyI 6-(4-8, 4
2 net hyl - pi perazin- - ni cOFl namkde
N-(3,5-Bis-trifluoronethyl-benzyl)-N nethyl -6-norpholin- -%1-4-o-tolyloxy-8
, 56 ni coti nam de (R,
N—(3,5-I3is-trif|uoronetSyI-benzyl)-4-(2-ch|oro-pheno

N- net hyl - 6-8, 76
nor phol i n-4-yl -ni coti nagige The conmpounds of fornul & : Il as their
pharnaceutlcally usabl e ac d additjon salts can be use méggdicanents,

e~g. in. thegformo arflaceut i ca ct‘breparatlons The™ ] eut i c&iC!
pr.eparati ons 'nlstered‘oralgy,ae g. insthe foryofOt abl ets>
coated tablet draéeesxxhard(ﬁwa igelatln% g/ sol utions,
enul si ons or suspensions. The 15 nilstrati on cg hofever, yaliso be
effected rectally, e.g. in the form of sd¥positories, or parenterally,
e.g. in the formof injection solutions. The conpounds of forrmula | and
their pharnaceutical ly usable acid addition salts can be processed with
pharmaceutically in?ﬁﬂ; i norgani c or organic excipigﬂhs for the

N PivCI
o NaOH
RS
XX
(R
R
O Q3 3
§ R R (Rz}n
SR
O -
1-22

The definition of substituents is given above.



production of tablets, coated tablets, dragees and hard gel ati ne capsul es.
Lactose, corn 20 starch or derivatives thereof, talc, stearic acid or its
salts etc can be used as such excipients e.g. for tablets, dgagess,@pd
hard gel awionew/snagasul es. Suitabl e excipients for soft gel at pae/mréapabd €S are
.e.g. vegetable oils, waxes, fats, semypolid and liquid polyols etc.

Sui tabl e excipients for the manufacture of solutions and syrups are e.g.
wat er, 18 August 2003 WD 00150398 PCH<ERDO701224 19 pol yol s, saccharose,
invert sugar, glucose etc. Suitable excipients for injection solutions are
e.g. water, alcohols, polyols, glycerol, vegetable oils etc. Suitable

exci pients for suppositories ar®e.g. natuQah or hardened oils, waxes,

fats, 5 sem -| LqLB dor Ii qpol yol s ¥ Nbreover, the pharnaceuti cal
preparations c ntain prigsestvatives, ubi li zers, & ilitzers, wetting
agents, enul sify o Sweet endr s,ONfol or aiws$,~of | @avor ant s, géi:} for varying
the osnotic essure, buffer& nmaskig agen tioxi S. Xkey can

al so contafhy sti11 xather therapeutically falfiabPe Substances: 10 The
dosage can vary within wide [imts and w+™20of course, be fitted to the

i ndi vidual requirenents in each particular case.*“h general, in the case
of oral admnistration a daily dosage of about 10 to 1000 ngy per _
person-.of a compound of general fornula | should be appropriate, although

t he above upper |iniR').can al so be exceeded ﬁ‘%ecessary. The foll ow ng
Exanpl es il | ustfatg the present invention out limting it. Al 15
tenperatures ark _giwven in degrees Cel sius. | eq1
N- ( 4- Benzoyl - pyrildi i 3- I)-2-(3,@4ﬁ13-1rifl r opet hiyl - phenyl ) - N- et hyl -
i sobutyxam de af g™~ OH
N- (4- Benzovl - pyri difin- 3-vl)-2-(3,5-bis-tgjf ~greet hyl - phenvl ) -i sobut vram de
A sol ution df nfN (2 rnnol ) 3-am no- 43k pyridine and 517 ng (4
mol) N XXVIL XXVill
(R'),

R, Q\O o R R

HN (R%)

R® RN "

X1-1 N
as S
> 5
EDC, DMAP R\G::j N 123
R

L p? pd 5 . .
R, R’, R%, R" and R have the significances given above.

As mentioned earlier, the compounds of formula I and their pharmaceutically usable

A

addition salts possess valuable pharmacological properties. It has been found that the
compounds of the present invention are antagonists of the Neurokinin 1 (NK-1, substance

P) receptor.

The compounds were investigated in accordance with the tests given hersinafter.

The affinity of test compounds for the NK1 receptor was evaluated at human NK1

10 receptors in CHO cells infected with the human NK1 receptor (using the Semliki virus
expression system) and radiolabelled with [3H]substance P (final concentration 0.6 nM).
Binding assays were performed in HEPES buffer (50 mM, pH 7.4) containing BSA (0.04
%) leupeptin (8 mg / ml), MnCI2 (3mM) and phosphoramidon (2 mM). Binding assays




20 ethyl diisopropylamne in 8 ml dichlorornethane was cooled in an ice bath
and a solution of 765 ng (2.4 nmol)
2-(3,5-bis-trifluoronethyl-phenyl)-2-nethyl -prop ionyl chlonkde,idf, g M

di chl or ongidnesazsas added dropw se. T{he reaction m xture Wely gzﬁgo-“room
tenperature and was stirred overnight.” Water (5 ml) was added and the
organic layer was _separated. The aqueous phase was extracted with

di chl or one¢dnaisted of 80 &6 whmsedroregaspansivb (1 252105 celbs fassiryi tatle), tAgH ediafm

sul fate) apdeWIBRPRLRG acci@nd 835 dHer d | L ogr aphy
to give 23 .%24% og fhe ?itle Co [I%ﬁ]rsld as c%%%lépl%%eﬁe%&%i 5@: 481. 3
(M+HE, 100 qtg%yl ed with at least seven concentrations of the compound. The assay tubes were
N- ( ﬁ Benz oltlcubated Fmrmpﬂalﬁy@orﬂte(r?p@athi@aﬁdrkﬂﬁé!ﬂﬁtfﬁ@?ﬁ@t\{f e RBSRYUEs ke PRI Y| -
IN_S? 4%);% ?gz;}'g‘?e‘ﬁd;' }qugrn\_%g?@rp )E'l{lrlf?lglé?%g[(g?xlstgg pq-gsbgkemr %O g—lin with PEI (0.3%) with 2 x
trifl uor on2thywashptder\HIBEESSothiat (ACemdMi@H 7.4 L. Thendadinhcuivitetebyhddosmabei filersver e
added 0. 22 afrd b MpRiIasSt nhexsangt isi.lazi de sol ution at . After
30 min 57 %'13 of ml,;th, 1718 Augustrh 60?.%%?‘%@%5@“563I‘Sgtkhpéﬁ%ﬁf%ig]’zgﬁst"

i odi de (0. #PATAST ¥PREFE Hdded and the reaction mixture was stirred at room
tenperature overnight. The solvent was evaporated, water and

di chl oronet hane were added to the residue, the organic |ayer was separated
and dried over Thagffia&ry umheINK-dtrecephfrf @iven SUAN0K 3 {HNOpe b1BSHEOI ¥ERSr thhie

pr oduct, .wa i1 1 llash_echeomat,ogr aph oyield 12 5 ng (12% of the
title clgrrp {Jn‘%uélséoég?%\?v;g??mp&ﬂ/ﬂgxﬁfuéh ?%180%5%923/( MrHt , 100). Exanple 2

N- ( 2- Benzoyl - 4- chl or o- phenyl ) - 2- (3, 5-bi s-trifl uoromnet hyl - phenyl ) -N-net hyl -
i sobut yraprde—10=a) N

f 2- Benzov| NalGHBerifleernsthylshenayll-Mimethyli6f ingoploriet 4oyl -4 aitenviy) - | Jobig vr av}n‘ d
e To a so| Hidanaki{de233 ny (1 mmmol ) of 2-am no-5-chl orobenzophenone in 2 i
of 1,2- d|chloroethane were added 360 ng (1.2 rnnol) of
2-(3,5-bis-trifuoronethyl - phenyl) - 2- '

N-(3,5-Bis-trifluoromethyl-benzyl)-4-(2-chloro-phenoxy)-N-methyl-6-(4- 8,42
methyl-piperazin-1-yl)-nicotinamide

N-{3,5-Bis-triflucromethyl-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyloxy- | 8,56
nicotinamide '

N-(3,5-Bis—triﬂuoromethyiabenzyl)—cl—(2—chloro-phenoxy)-N-methy'l-6— 8,76
morpholin-4-yl-nicotinamide

The compounds of formula [ as well as their pharmaceutically usable acid addition salts
can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated

tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The

—_
(¥ /]

administration can, however, also be effected rectally, e.g. in the form of suppositories, or
parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
20 starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients
e.g. for tablets, dragées and hard gelatine capsules. Suitable excipients for soft gelatine
capsules are e.g. vegetable oils, waxes, fats, semisolid and liquid polyols etc.

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




met hyl -propionic acid and the reaction m xture was shaken at 80C for [ h.
Di cycl ohexyl carbodiimde (194 ng, 1.2 mmol) was added and shaki ng was
continued overnight at the 15 sane tenperature. The sol vent % Y2P at ed
and the rgaighdgsepbt ai ned was purified by colum chromat ogg@p 2§4

gel to yield 298 ng (58% of the t|t 5 conmpound as yeIIowo

514.2 (M+Ht, 100) b) N 2-Benzovl - ﬁ oro henvl -2 3,5-bis- trlfluororret hv_I
henvl )-N-rm:tljmli sa@ﬁadosaabwbmrsagdrdgua'cﬁseatcsol ution of 154 ng (0.3 nmol) of

N- (2- benzoyl r

e 11 dor o hiﬁlﬁﬂhgﬁ%‘?‘gﬁﬁﬁﬁ pirelich 3akgisare e vaispaliohgrasly e s added
26 ng (0. 6vegemblepilseldi um hydri de (55% suspension in nineral oil). After 30
mn stirring asmfagfzr&a;)i@ﬁmmtu';spsa%‘}le@gr&f« rﬁ%ﬁ-}nﬂlor'r&@aéﬁ%d%@s Qva XD ledts wer e

added and the reagtio é re-was 25 sti rred at 80C overnight. The solvent
was evaporSrBdidy %rth”é‘gﬂ &4* pessure and the residue was purified by

fl.ash chr omat ogoagiyr, the phaghskebficatpré@29Gonetan Bt&:thﬂnt[:lr@seﬁﬁlﬁi]@@d;l Ekﬂubﬂiﬁer\éhl te
crystals

N 15 Benz Ut Stizelh e shehel fmdsthirs, sswtscftsen%s.%@?dda?%nflﬂ‘fﬂgambﬁa}ws B5 et ny! -
i sobut yr anthdesihtic presﬂuee,cbgffp@umds agebtsairretiosidays] Tieyw con klsb nonteipsillabl e

yi el ds accgygdi trplgmtpgutggag vaqumggmrsﬁgcgescrl bed above for the preparation of
N ( 2- benzoyl - | or o- p¥1 18 August 2003 .. WD 00/50398 21
PCT/ EPQ8/ 01224 ‘b‘f%"%‘?cﬁf‘%‘?}’dﬁ‘ﬁl'ﬂw eph@ﬁyruy MLkt Bgurse be fitied ta thedadividusly

2- anmi no- 4- re@hir%@bﬁﬂi&]ﬁh@ﬁ]ﬂnﬁlat B&teela:dgeﬁfarag1ramertase50f(‘d?£l(lﬁﬂﬂﬁ[32rﬁﬁ&€ﬂ@ﬂ@y V5
0,
me (%: 53osace &MB ut IOJIquOO mg pr’rp person of a compound of general formula I should be

appropriate, although the above upper limit can also be exceeded when necessary.

The following Examples illustrate the present invention without limiting it. All

15 temperaturesare given in degrees Celsius.

Example 1

N-(4-Benzoyl-pyridin-3-yl)-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-iscbutyramide
a) N-(4-Benzovl-pyridin-3-v1}-2-{3,5-bis-trifluoromethyl-phenvl)-isobutvramide

A solution of 397 mg (2 mmol) 3-amino-4-benzoylpyridine and 517 mg (4 mmol) N-

20  ethyldiisopropylamine in 8 ml dichloromethane was cooled in an ice bath and a solution of
765 mg (2.4 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-2-methyl-propionyl chloride in 8
ml dichloromethane was added dropwise. The reaction mixture was warmed to room
temperature and was stirred overnight. Water (5 ml) was added and the organic layer was

separated. The aqueous phase was extracted with dichloromethane. The combined organic

12
wh

layers were dried {magnesium sulfate) and evaporated. The residue was purified by flash
chromatography to give 235 mg (24%) of the title compound as orange oil.
MS m/e (%): 481.3 (M+HT, 100).

b) N-(2-Benzovl-4-chloro-phenyl)-2-(3,5-bis-trifluoromethvi-phenvl)-N-methvl-

isobutyramide

30 To asolution of 96 mg (0.2 mmol) of N-(4-benzoyl-pyridin-3-yl)-2-(3,5-bis-
trifluoromethyl-phenyl)-isobutyramide in 1.2 ml of dimethylformamide were added 0.22 -
mi of a 1M potassium hexamethyldisilazide solution at 0°C. After 30 min 57 mg of methyl



5

N- (2- Benzoyl - 3- chl or o- phenyl ') - 2- (3, 5- bi s-trifl uoronet hyl - phenyl ) - N- net hyl -

i sobutyram de The title conpound was obtained as yellow sh oijk

conpar ablwgoybgb®ds according to the procedures described apew;:%[gftz 3.

. preparation of N-(2-benzoyl-4-chl oro-phenyl)-2-(3, 5-
bi s-trifluoronethyl-phenyl)-Nnethyl-isobutyram de using 2-am

1254
no-6 10

chl or obenzogide i enthol) tveaeladded2nd thé fealtic hik QBERZORHRAA AR foom MagHrftufdd |

528.1 (MH

2-(3,5-Bi g VFF‘?@%UBE%?‘PE%&EI‘“&ﬁ‘éf‘rf?ﬁfz)te%"[aéer(a@d(ﬂﬁ?@?@-"l%féh%ymfﬁ plfieaye then. et hyI
- i sobut yrrasidde tHborgheic ldyet erac@ppatuichidadi@ival RRGn&Ru SLIEAW AGel 11

conparable yields a ord oth roced escri bed above for the
ot epar at| GIVRTERER O BRToER: B pifics FanEmgo o fhsbromatography to yield 12

bi s-trif | uag o1eh )l thptidaybhpbhmeisyelloivsabut yr am de usi ng
2-(3-chl or,ghen l,) -anj J.ine., | hstead of 2-am no-5-chl orobenzop
me (9%: é@gﬁTég%#ﬁanﬁééfﬁfz %xanple 6
N ( 2- Benzoyl - 6- net ho) cy- phenyl ) -2-(3,5-bis-trifluoronethyl - phe
- isobutyramide The title conpound waBxathplaizned as yel | ow oi |
yi el ds according to the procedures descri bed above for the pr
N (2- benqul E
bi s- trlfluorone

thoxybenmﬁphemmndelnstead of 2-am no-5-chl orobenzophenone.
523.5 q&%rr : - .
(2- Benzoyl--- =2 ‘
30 |sobutyran1de 18 August 2003

To a solution of 233 mg (1 mmol) of 2-amino-5-chlorobenzophenone in 2 ml

henone. MS

nyl ) - N- net hyl
I n conpar abl e
epar ati on of

eny 3‘*3@@%@? b%gb%w?arrr‘bré -phenyNomstvko- 3

M me (9:

of 1,2-

dichloroethane were added 360 mg (1.2 mmol) of 2-(3,5-bis-trifluoromethyl-phenyl)-2-

methyl-propionic acid and the reaction mixture was shaken at 80°C for 1h. Dicyclohexyl

carbodiimide {194 mg, 1.2 mmol) was added and shaking was continued overnight at the

15 same temperature. The solvent was evaporated and the residue obtained was purified by

column chromatography on silica gel to yield 298 mg (58%) of the title compound as

yellow oil.
MS m/e (%): 514.2 (M+H", 100)

b) N-(2-Benzoyl-4-chloro-phenvl)-2-(3,5-bis-trifluoromethvl-phenvi}-N-methyl-

20  isobutvramide

To a solution of 154 mg (0.3 mmol) of N-(2-benzoyl-4-chloro-phenyl)-2-(3,5

-bis-

trifluoromethyl-phenyl}-isobutyramide in 1 ml dimethylformamide were added 26 mg (0.6

mmeol) sodium hydride (55% suspension in mineral oil). After 30 min stirring

gatroom

‘temperature 85 mg of methyl iodide (0.6 mmo!) were added and the reaction mixture was

12
i

stirred at 80°C overnight. The solvent was evaporated under reduced pressure

and the

residue was purified by flash chromatography to yield 51 mg (32%) of the title compound

as white crystals. M.p. 8§9-91°C.
MS m/e (%): 528.1 (M+H", 100).

Example 3

30 N-(2-Benzoyl-3-chloro-phenyl)-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-

isobutyramide

The title compound was obtained as yellow oil in comparable yields according to the

procedures described above for the preparation of N-(2-benzoyl-4-chloro-phenyl)-2-(3,5-
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preparati on of N-(2-benzoyl -4-chl oro-phenyl)-2-(3, 5- ISAug £2003 .
bis-triflyerdampiogy! - phenyl)-N-nethyl ;i sobutyran de using 2papt 3‘51

met hoxybenzophenone. i nstead of 2-am fd- 5-chl or obenzophenone e (9% :
523.5 (M+H+, 100). Exanple 8

(RS)-2-(3, Esanaubfmﬁécuﬂrmﬂbw T@émﬁ%dbmdyx[a&nmﬂg)z-am(&-@hl or o- phenyl sul fa
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1, 2- di chl oMEEhha9e): wse(mdde*dlaﬁ)z ng (0.6 mol) of
2-(3,5-bis-trifluoronethyl-phenyl)-propionic acid and the reaction m xture
was shaken at 80C for | h. Dicycl ohexﬁ ca[bodl imde (97 ng, 0.6 nmol) was

added and shaki ng was continued over ‘4t the same tenperature. The
sol vent was evaporated and the residue obt ai ned was purified by colum

chr onat agr HpfeyBariroyl-Bichbrgeheny)-2H 6| dbbarifigodo2ylgthehjip- N-kiztiylt | € conpound
as light yel|ow oi ld MSme (9%9: 551.9 (M+H , 100), 553.9 (MH+, 90).
Exanpl e 9 1sobutyrami

(RS) - N- ( 2- Bhazidy kodpobhdwas (ﬂh&lﬁh}éﬂhs Pellovidr i ﬁwcbrripﬁfalbw)%‘rmi%rdm{geﬂmh): N- et
hyl - propi onam,de é F ﬁ ound was gg 0a ned a eI | 0 H
Chimar abl ebyTET e APt e e Srr he ProfRein Al So beteT beaNEb OB 21 R
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(% : 514.2 (M+rH+, 100). Exanple 10

Example 5

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

15 The title compound was obtained as yellow oil in comparable yields according to the
procedures described above for the preparation of N-(2-benzoyl-4-chloro-phenyl)-2-(3,5-
bis-trifluoromethyl-phenyl)-N-methyl-isobutyramide uéing 2-(3-chlorobenzoyl)-aniline
instead of 2-amino-5-chlorobenzophenone.
MS m/e (%): 528.1 (M+H", 100).

20 Example 6

N-(2-Benzoyl-6-methoxy-phenyl)-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-
isobutyramide
The title compound was obtained as yellow oil in comparable yields according to the

procedures described above for the preparation of N-(2-benzoyl-4-chloro-phenyl}-2-(3,5-

(]
L

bis-triftuoromethyl-phenyl)-N-methyl-isobutyramide using 2-amino-3-
methoxybenzophenone instead of 2-amino-5-chlorobenzophenone.
MS m/e (9%): 523.5 (M+H", 100).

Example 7

N-(2-Benzoyl-4-methoxy-phenyl)-2-(3,5-bis-triftuoromethyl-phenyl)-N-methyl-
30 isobutyramide



N-[ 2- Benzoyl - 4- (4- et hyl - pi perazi n-1-yl)-phenyl | -2-(3,5-bis-trifluoronethyl
- phenyl) - isobutyram de hydrochloride (1:1) a) 2 2-Dinethvl-Nf 4- 4-pethyl
i erazin-l-vll-ohenvl - ropionamde 30 A solution of 5.58 g (g,/0Phdoz .

1-(4-am nwpimrsyb)s 4- met hyl pi perazi nep;and 3-77 g (29 . mol )PCT[EP00/01224

N- et hyl di i sopropylamine in 30 tetrahydrofuran was cooled in an ice bath
and 3.518 g (29 mmol) pivaloyl chloride were added dropw se. The

s us pensi onThaEtlscompeund was obGingdpsyell@poiin WQ@I/aEB?/%iS%C@@ngBBGﬁt 1224 18h

room:t ﬁé%gg@[}rg{ Fesc¥dGholS3R me)prgﬁﬂﬁ.ﬁc')rfzgl} Iqr(%n@etnhﬁ(q% éhqgronlvl)uen éggded

and t he ani c [ayer was separ at ueous phase
with di chlhﬁﬁnﬂumthﬂ'ﬁheﬂ)db m@ﬂlm@amrmiday-srrg nemincd$i ed (magne5| um

sul f at e) Y h| with a mxture of
hexane angﬁg }ﬁ\ﬁ?}pée?l{czg[)g%gh% rg%gg of 2 aﬁ“bsg’ %’géﬂogf%% of a white :
crystal bi nMScmim(a@hd'U SEMIEE, (%) 276.3 (MrH+, 100). b) N- 2-Benzovl -
4-met hyl - pi perazin-1-vl -phenyl -2 2-dimethv]-propionam de A solution of
1.375 g (5 nmol) of 2, 2-dinethyl - N[4E(aﬂ‘n;ﬂ?§hyl pi perazi n-1-yl)-phenyl]-
propi onam de was di ssolved in 25 rri tetr ydrofuran and cooled to -70C
Under argont078n1 (12.5 mol ) a 6_Mn-butyl lithiumsolution in
hexane was(Bddetd: %‘IEGWTW‘J@FOIPMWI Pb@'Wb)eNa{t‘itﬁh@rOT%é- elaierq -phetydtubfanls- r enoved

and the méf.lg_.}{a;ﬂl me&\t}\,mfnr thd ;a8 h at room tenperature. The reaction
m xture 0g’alnto-7OCandasqut|on of 1.234

N- et hoxy - Repsphyiontsé hébmmsde.S mrmeeddtohlera-Smethlabimakd R-chleran was added
sl owly sat ghgrg@ulf’ﬁﬁ l?BerQné‘lnnz Fn'i‘% PQQi'l kﬂ&o@@ﬁaﬁe Y@Fe Jg@g@‘g‘?mﬁmg 6%5](-5(0 'JFg was

conti nued room 1 nper ature our
quench t he2r(éa‘§cb1§r§nﬂa¢rdﬂteﬁedﬁh§<m)d} eromc esid Fla@tﬂeﬂrewttOh rduerumwa@tshéqren(at hr ee

times 50 mhjac E!;fa%%ggab&xwaﬁ%dmdﬂwmgmﬁm&g%@; @aﬁulsﬁﬁér.sa nd

evaporated to give a brown oil ash orat ogr aphy
with di chl epoiinitedavernighiet Wasehe temparalue. § 5S¢&ger(tw&;@ebafpotr4¢edpnd)d\memé\se a

l'ight orangg: $Qddivhs purified by column chromatography on silica gel to yield 56 mg (20%) of the
15 title compound as light yellow oil.
MS m/e (%): 551.9 (M+H", 100), 553.9 (M+H", 90).

Examplé 9

{RS)-N-(2-Benzoyl-4-chloro-phenyl}-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-
propionamide

20  The title compound was obtained as yellow oil in comparable yields according to the
procedures described above for the preparation of (RS)-2-(3,5-bis-trifluoromethyl-
phenyl)-N-{4-chloro-2-(2-chloro-phenylsulfanyl)-phenyl]-N-methyl-propionamide using
2-methylamino-5-chlorobenzophenone instead of 1-chloro-1-methylamino-3-(2-chloro-
phenylsulfanyl)-benzene.

25 MSm/e (%): 514.2 (M+H", 100).

Example 10

N-[2-Benzoyl-4-(4-methyl-piperazin-1-yl)-phenyl}-2-(3,5-bis-trifluoromethyl-phenyl)-
isobutyramide hydrochloride (1:1)

a) 2,2-Dimethvl-N-[4-({4-methvyl-piperazin-1-v1}-phenvll-propionamide

30 A solution 0f35.58 g (29 mmol) 1-(4-aminophenyl)-4-methylpiperazine and 3.77 g (29
mmol) N-ethyldiisopropylamine in 30 ml tetrahydrofuran was cooled in an ice bath and

3.518 g (29 mmo!) pivaloyl chioride were added dropwise. The suspension was stirred for



20 Ms me (% : 380.4 (MH+, 100). c)

[ 2- Am no- 5- (4- met hyl - pi perazi n-1-v1) - phenyl | - ohenvl - net hanone A sol uti on of
0.3 g (G 8 mol) of N-[2-benzoyl -4-(4-nethyl-piperazin-1-yl)qp 5‘%%

di met hyl -WOoisé38m de in 10 m of 3 MN3aqueous hydrochl ori CP(E[D’E -y2 S |rred
for 20h at roomtenperature. The reaction m xture was extracted once with

ethyl acetate, the 25 aqueous |ayer was npde al kaline with concentrated
sodi um hy dFEdeoBHEIPEBHTENY iR 530 Blranddiddormsthare (@ mi) were added and the

di chl or onmesBaAR laykh @ra a&@dmeg s IpRY &Mas YR bR £Hid B9t R URhlorBRZRESUM
sul fate and evap ra ed yield 245 (quantltatlve) of the product as

light yelF me r&?ﬁé f}%sweze rigd (yppgpesiurpipfate} gnd pvaporsteBinging r- 4
4- et hyl - whﬁé @aidﬂwasﬁﬂn):mnﬁmhm% cff%e@anté'a%d%ﬂirz;gﬁc.l(égitggﬂ?irm%lglé’ch@@g l)(83%)

| sobut yram de hydr ochl oride A solution of

[ 2- ar ni Ao- 8t white eryellise peBo¥HL 1- y1 ) - phenyl ] - phenyl - met hanone and 219 ny

(1. 69 mmol }1d\net foy): (jyd;gpmq_@p?k@q\ ne in 5 m dichloronethane was cooled in
an ice bath and a solution 9 my (1.0 mml) 2-(3,5-bis-trifluoronethyl

WO 00/ 50398 NBEﬁge@%w-@@&etw@?ﬁéﬁmhg%aaﬂd;W,@W&&%@E;ﬂb{ﬁaﬁ{d@pi onyl
chloride in di chl or onet hane was adde ropvmse e reactron mxture
was warnmed to, room.t d, for hours.

was added ArfQl4tHE ‘Tfé%glg %8% \fﬁi@dt sl'hg aﬁ*u%&ﬁ’l‘ﬁl'%?é%z“i}vé }é’hé%flpiact ed.
with dichp mpmmaemsaﬁml@ammaﬂtam@ar&uﬂaamaa&ow@aeo droe€ Uk ABAHIESH UM

el vl 7% 31 R RRb s BB uOdhRB soBoRie brerac s voition

hydr ochl or kgnpérhirt. THRIche R batewatddatied Md e nadeirt Wadst@kedfor B1h ffroom

di et hyl et her the suspension was stirred for 15 mn, the solid was fjltered
of f and dr FREPCIARFE e FeRgtiny MR 3 SPliiortiers tRohpoLATY 28! Mitte
solid. M5 gm-endthdxy-N/Bethyl(dhidmidd @D mmol) in 5 ml tetrahydrofuran was added slowly

at -70°C. After 10 min the cooling bath was removed and stirring was continued at room

15 temperature for 1 hour. Water (50 ml) was added to quench the reaction and the mixture
was extracted with diethylether (three times 50 ml). The organic layer was dried with
magnesium sulfate and evaporated to give a brown oil, which was purified by flash
chromatography with dichloromethane / methanol to yield 315 mg (17%)of the product as
a light orange solid.

20 MS mie {(%): 380.4 (M+H", 100).

c) [2-Amino-5-(4-methvl-piperazin-1-vD)-phenvll-phenvl-methanone

A solution 0f 0.3 g (0.8 mmol) of N-{2-benzoyl-4-(4-methyl-piperazin-1-yl)-phenyl]-2,2-
dimethyl-propionamide in 10 ml of 3 N aqueous hydrochloric acid was stirred for 20h at
room temperature. The reaction mixture was extracted once with ethyl acetate, the

25 aqueous layer was made alkaline with concentrated sodium hydroxide solution and was
extracted four times with dichloromethane. The combined organic layers were dried over
magnesium sulfate and evaporated to yield 245 mg {quantitative) of the product as light
yellow oil. |

MS m/e (%): 296.4 (M+H?, 100).

30  d) N-{2-Benzovl-4-(4-methvl-piperazin-1-vl)-phenvll-2-(3.5-bis-trifluoromethvl-phenvi}-

isobutyramide hydrochloride
A solution of 200 mg (0.68 mmol) {2-amino-5-(4-methyl-piperazin-1-yl)-phenyl]-phenyl-
methanone and 219 mg (1.69 mmol) N-ethyldiisopropylamine in 5 ml dichloromethane -

was cooled in an ice bath and a solution of 319 mg (1.0 mmol) 2-(3,5-bis-trifluoromethyt-



10 Exanple 11

4-Benzoyl - N-(3,5-bis-trifluoronethyl-benzyl)-N nethyl -6-(4-nethyl - piperazin
-1-yl)- nicotinam de hydrochloride (1:1) a) 2-Chloro-5 4 4-diggg, QﬁB

5- di hvdr owexazobss2- vl ) -t wri di ne hydrog |l oride To 10 g (63. {um; -

2-chl oropyri di ne-5-carboxylic acid wefe added 60 g (507 nmol
t hi onyl chloride and the m xture was refluxed for 3 h. Excess
t hi onyl chl phéngé)- Meetljylsnrppiloa@ﬂ aftéridesiniPem] doBlorbiestnage adsledtednido @dQ(Fhat ed
to renove The  residye was Ive 30 mt
di chl or orre{ gt?fgéa tu&mﬁ% r od3m°§g° fer pgrc?furtelaBH“@F Stirfe‘%g’ drope: Yadermol )
2- ami no- 2- thetnhywpr oldad end the IMrmeﬂlseﬁdrmﬂedrﬁMOaﬁ pHse WB'IQ dx6aetd anth

m xture wag; sl I ture and 30 ter were
added. Thealﬁgfqrgﬁlggnsange’l;hé cg gg’érrlea oréalgﬁgj]yteﬁe eé&%é‘%gmb%’é‘%&gfa\éﬁ??‘éct ed
agai n wist he\dpomtod tmgivhdneg of Theil chindxiendde mgdmaivddaiyiarrﬁl a&rtleﬂ GléctReland t h

magnesi um eI d t he, resi
were- addedt 5y BB ERgs N RRREEL PPoRR e Pt Fudatolorslartee. A sidia
stirred foml BﬁdmchyletEtmw s\gpetsidrewnnsiradded ) 5 hha ﬂhibxélltfﬁaél\ﬁﬂ&rﬁd;t’fﬁﬂﬂdrﬁ
anot her 30 t wer e she ethyl acetate and ether to
y| eld 14 g“’%o gg?}é“t(%? )%%ﬁe@“o Rojndig t’e(‘é?efI 47210 (MrH+, 10). b)

1- [ 5- (4, 4- BiSwmi{h{0):46781 (MY, d0@kazol - 2-yl ) - 12vri di n-2-vl ) _4- et hyl - pi yer az.
i ne2- Chl or o-5- (4, 4-di net hyl - 4) 5-di hydr o- oxazol - 2-yl ) - pyri di ne
hydr ochllfori de was transforned into iEsatfipledibase by dissolving 8.0 g (32
nmol ) in sat urat ed sodi um bi carbonate solution 30 and extracting the base

into dichlg T d esi due S

i ssol ved Fretpep(aNgs s LR RSsREARRRI BT G-t Bipetiata1
N—nethylp|pepamanedehm@odﬂnmduﬂenmas refl uxed for 36 h. After cooling to
room t enpey . re added and
the aqueou e conbi ned
organic |layers were extracted two tines with I N hydrochlorlc acid, the WO
00/ 50398 180AGquU$B.42@@Bol) 2-chloropyridine-5-carboxylic acid were added 60 g (507 mmol)

15 thionylchloride and the mixture was refluxed for 3 h. Excess thionylchloride was distilled

off, ether (50 ml) was added and evaporated to remove traces of thionylchloride. The
residue was dissolved in 30 ml dichloromethane and added dropwise to a solution of 11.88
g (0.133 mmol) 2-amino-2-methylpropanol in 30 m! dichloromethane at 0°C. The reaction
mixture was stirred for 2 hours at room temperature and 30 ml water were added. The
20 layers were separated and the aqueous phase was extracted again with dichloromethane.
The combined organic layers were dried with magnesium sulfate and evaporated to yield
an oily liquid. To the residue were added 22.6 ¢ (190 mmol) of thionylchloride at 0°C and
the mixture was stirred for 30 min. Ethyl acetate was added, the mixture was stirred for
another 30 min and the crystals were washed with ethyl acetate and ether to vield 14 ¢
(899%) of a white solid.
MS m/e (%%): 210 {M+H", 10).

[0
L

b) 1-[5-(4.4-Dimethvl-4,5-dihydro-oxazol-2-vl}-pvridin-2-vl}-4-methvl-piperazine?-
Chloro-5-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-pyridine hydrochloride was transformed

into its free base by dissolving 8.0 g (32 mmol) in saturated sodium bicarbonate solution

30 and extracting the base into dichloromethane, The solvent was evaporated and the residue
was dissolved in toluene. After addition of 11.35 g (113 mmol) N-methylpiperazine, the
mixture was refluxed for 36 h. After cooling to room temperature water (50 m!) and ethyl
acetate (150 ml) were added and the aqueous layer was extracted with ethyl acetate (150

ml}). The combined organic layers were extracted two times with 1 N hydrochloric acid, the
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wer e added mder(g{uré‘t%h?gg&)%}%ﬂ&Y% RE Igb %fnglt a’ﬁé em%@gat&ra%nd ?@rcﬂ‘t:')l b at

m Xt ure was heate ter coollng nperature, 1 N
sodi um hy dPd%i delyizinafilo? ¢ kja‘sethdw-mﬂ&dﬁawmlde (7 2 mmol) in 2 ml hexane /

2ml tetrahydrofuran was added slowly at 0°C, After 30 min, the cooling bath was removed

and stirring was continued at room temperature overnight. Water was added and the
mixture was extracted with ethyl acetate. The organic layer was dried (magnesium sulfate)
and evaporated to give a brown oil, which was purified by flash chromatography with

20 dichloromethane / methanol to yield 1.16 g {51%) of the product as a yellow solid.
MS m/e (%): 379.5 (M+H", 100).

d) 4-Benzovl-6-{4-methvl-piperazin-1-vl)-nicotinic acid 2-amino-2-methvl-propvl ester
To a solution of 1.13 g (3 mmol) {5-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-2-(4-methyl-
piperazin-1-yl)-pyridin-4-yl]-phenyl-methanone in 30 ml tetrahydrofuran were added 3

23 ml of 2 N aqueous hydrochloric acid and the reaction mixture was heated at 50°C for 18h.

After cooling to room temperature, 1 N sodium hydroxide solution was added to adjust
pH 11 and the mixture was extracted with e.thyl acetate. The organic layer was dried
(magnesium sulfate) and evaporated to yield 1.18 g (quantitative) of the product as yellow
oil.

30 MS m/e (%): 481.4 (M+H", 100).

e) 4-Benzovl-6-{4-methvl-piperazin-1-vl)-nicotinic acid

To a solution of 1.15 g (2.9 mmol) of 4-benzoyl-6-(4-methyl-piperazin-1-yl)-nicotinic acid
2-amino-2-methyl-propyl ester in 20 ml tetrahydrofuran were added dropwise 367 mg

(3.05 mmol) pivaloyl chloride at 0°C. After stirring the light yellow suspension at the same



pH 11 and the m xture was extracted with ethyl acetate. The organic |ayer
was dried (nmagnesium sulfate) and evaporated to yield 1.18 g
(quantitative) of the product as yellow oil. 30 MSme (%9; 1§§;l, G AdgsHt,
100). e) vwoBmrsomgl -6- 4-methvl-Di erggi n-1-vl)-nicotinic a?t‘filE];QOI@Iﬁ ‘u’tl on
of 1.15 g (2.9 mmwl) of 4-benzoyl-6-(4-methyl - plperazmly)-nlcotlnlc
acid 2-am no-2-nethyl-propyl ester in 20 m tetrahydrofuran were added
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4- benzqyl ﬁ*c&ﬂn%ﬁ&%ﬂvdpdcﬂ%r?d%'(ﬁ?'y') ni cotinic aci d (1. 5 mol ) fromthe

| ast step an oride were heated to 110C for 1 hour-
Excess of {Hpigfyie oférhe@m)dg (emedyhpipeatad] -yh e chrignnacidi(li.5abinal ) fecnwks

[ e di sSol Ve ikl S0l 3R thiSYALALALE HereHYReR 1d P15:0TBY € LEAGES Ohe 1) O“V'

chloride. The residue was di'ssol ved acet A Y (4.5
mmol ) (3, 5cipEde Mias Ftrgpoied: id Isenzilobtanddvasaridisolved én addeshd Seporamdxt ur e
Was StiTreghfoto et ileed ML Al s CYARgLALed,

di chl or omethane and wat 6 wer e gr@ d U’fdﬁfetre}'ﬁﬁe ﬁ’g%égrﬁﬁ‘e\%” “vala&%ce ne

al kal i fé wi®dh1.16 g (4.5 mmol) (3,5-bis- tnﬂuoromethylbenzyl) -methyl-amine were added. The

mixture was stirred for 1.5 h at room temperature. The solvent was evaporated,

dichloromethane and water were added and the aqueous layer was made alkaline with
sodium hydroxide solution (28%). The organic layer was dried (magnesium sulfate),
evaporated and purified by flash chromatography to yield 202 mg of an oil. This

20 compound was dissolved in 5 ml diethy! ether and 0.075 ml of 4.75 N hydrochloric acid
solution in ethanol were added. After stirring for 15 min the suspension was evaporated to
dryness, re-suspended in 10 ml diethyl ether, filtered and dried to give 190 mg (21%) of the
title compound as a white solid. M.p. 105°C, {(decomp.).
MS m/e (%): 565.2 (M+H", 100).

Example 12

N-(3,5-Bis-trifluoromethyl-benzyl)-4-(2-chloro-benzoyl)-N-methyl-6-(4-methyl-

piperazin-1-yb)-nicotinamide hydrochloride (1:1)

The title compound was obtained as white crystals in comparable vields according to the

procedures described above for the preparation of 4-benzoyl-N-(3,5-bis-trifluoromethyl-
30 benzyl)-N-methyl-6-(4-methyl-piperazin-1-yl)-nicotinamide hydrochloride (1:1 using N-

methoxy-N-methyl 2-chloro-benzamide instead of N-methoxy-N-methyl benzamide in

step c). M.p. 145°C, (decomp.).

MS m/e (%): 599.1 (M+H", 100).




sodi um hydroxi de solution (28% . The organic |ayer was dried (nmagnesi um
sulfate), evaporated and purified by flash chromatography to yield 202 ng
of an oil. This 20 conpound was dissolved in 5 nl diethyl et hng 92&3075
m of 4. womohmgochl oric acid sol uE on in ethanol were 0%?5
stirring for 15 mn the suspension was evaporated to dryness re- suspended
in 10 mM diethyl ether, filtered and dried to give 190 ng (21% of the

title conpound as a white solid. M p Ex4@ple 13 deconp.). Ms me (% : 565.2
(MtHt, 100). 25 Exanple 12
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3,5 bis(trifluoronethyl)benzyl oronet hane at ‘0C was
added a soﬂmhcbnomstogfaphzztpgrge7((Uns®3;%bq>fjth$t@zapwoummwhcamwisa m de and

7 mg ( Qo065 (of). gggﬁghg@%ﬁwrigl(@g) 197 &o@h. di chl oromet hane. The ice

bat h was reaned an irrin was’ continued’ at room tenperature overnight.
The sol vent was renmpved in vacuo and the residue re-dissolved-in diethyl
ether, filtered and evaporated. The rf&aimdleldwas purified by

2-Benzyl-N-(3,5-bis-trifluoromethyl-benzyl)-benzamide

To a solution of 255 mg (1.2 mmol} 2-benzylbenzoic acid in 1.5 ml tetrahydrofuran at 0°C

were added 195 mg (1.2 mmol) 1,1°-carbonyldiimidazole. After stirring for 2.5 h at room
15 temperature, a solution of 243 mg (1.0 mmol) 3,5 bis(trifluoromethyl)benzylamine in 0.5

ml tetrahydrofuran was added and stirring was continued overnight. The solvent was

removed in vacuo and the residue was purified by flash chromatography to give 210 mg

{49%) of the title compound as white crystals.

MS m/e (%): 438 (M+H", 100).

20 Example 15
2-Benzyl-N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-benzamide

To a solution of 100 mg (0.23 mmol) 2-benzyl-N-(3,5-bis-trifluoromethyl-benzyl)-
benzamide in I ml N,N-dimethylformamide at 0°C were added 50 mg (0.25 mmol)
potassium hexamethyldisilazide. Stirring was continued for 1 h at this temperature and

25 0.016 ml (0.25 Ammoi) methyl iodide were added. After stirring for 3 h at room
temperature, ethyl acetate was added. The mixture was washed with brine, dried
(magnesium sulfate) and evaporated. The solvent was removed in vacuo and the residue
was purified by flash chromatography to give 90 mg (87%) of the title compound asa
colourless oil.

30 MS m/e (%): 452 (M+H", 100).



flash chromat ography to give 70 ng (32% of the title conpound as white
crystals. i O M5S nole (%9: 440 (M, 51), 347 (39), 227 (36), 197 (100).
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stirring for erature, .ethyl acetate was added. The m xture

was vvashe(ﬁ"{mfﬁ %S‘ﬂﬁé{ (Mﬂ’li‘ ggPéﬁhéWéﬁ%nﬁ@uﬁ%@é?Hanwoévaporat ed. The

sol vent was renoved in vacuo and the residue was purified by flash

chr omat oghaphRertz0l-Hi (865-80 - thflubHiArh @t bd el N ih & h GIopROMRAGHAS @ col ourl ess
oil. 30 MSnie (%: 452 (Mu—m;f_‘)—‘zmr——v\om 100). 18 August 00/ 50398 28
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benzyl}-N-methyl-benzamide.
MS /e (95): 505 (M+K", 12), 489 (M+Na*, 19), 467 (M+H", 100).

Example 17

N-(2-Benzenesulfonyl-phenyl)-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-
15 isobutyramide

a) N-(2-Benzenesulfonyl-phenvl)-2-{3,5-bis-trifluoromethvl-chenvl}-isobutvramide

A solution of 233 mg (1.0 mmol) 2-aminophenyl phenyl sulfone and 0.25 mi (1.5 mmol)

N-ethyldiisopropylamine in 2 ml dichloromethane was cooled in an ice bath and a solution

of 350 mg (1.1 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-2-methyl-propiony! chloride in
20 1 ml dichloromethane was added dropwise. The reaction mixture was stirred at room

temperature overnight, evaporated and the residue was purified by flash chromatography

to give 490 mg (95%) of the title compound as a pale yellow oil.

MS m/e (%): 533 (M+NH,", 60), 516 (M+H", 100).

b} N-(2-Benzenesulfonvl-phenv])-2-(3,5-bis-trifluoromethvi-phenvi)-N-methvi-

25 isobutvramide

The title compound was obtained as a colourless oil in comparable yield according to the
procedure described above for the preparation of 2-benzyl-N-(3,5-bis-trifluoromethyi-
benzyl)-N-methyl-benzamide.

MS m/e (%): 552 (M+Na*, 40}, 530 (M+H", 100).

30 Example 18

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(2-phenoxy-phenyl)-isobutyramide



The title conpound was obtained as white crystals in conparable yield
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Example 20

2-(3,5-Bis-trifluoromethyl-phenyl}-N-methyl-N-(2-o0-tolyloxy-phenyl)-isobutyramide
15 The title compound was obtained as pale yellow crystals in comparable yield according to

the procedures described above for the preparation of N-(2-benzenesulfonyl-phenyl)-2-

(3,5-bis-trifluoromethyl-phenyl}-N-methyl-isobutyramide using 2-(o-tolyloxy)aniline

instead of 2-aminophenyl phenyl sulfone.

MS mle (%): 496 (M+H", 100).

20 Example 21

N-(2-Benzoyl-phenyl)-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-isobutyramide
The title compound was obtained as a pale yellow oil in comparable yield according to the
procedures described above for the preparation of N-(2-benzenesulfonyl-phenyl)-2-(3,5-
bis-trifluoromethyl-phenyl)-N-methyl- 1sobut} ramide using 2-aminobenzophenone
25 instead of 2-aminopheny! phenyl sulfone.
MS m/e (%): 516 (M+Na®, 55), 494 (M+H", 100).
Example 22

2-(3,5-Bis-trifluoromethyl-phenyl)-N-{2-(2,4-dichloro-phenoxy)-phenyl]-N-methyl-
isobutyramide

30 The title compound was obtained as a colourless foam in comparable yield according to
the procedures described above for the preparation of N-(2-benzenesulfonyl-phenyl)-2- -
(3,5-bis-trifluoromethyl-phenyl}-N-methyl-isobutyramide using 2-(2,4-




2-(3,5-Bis-trifluoronethyl-phenyl)-N nethyl-N(2-phenoxy-phenyl)-isobutyram
i de 18 August 200 .. WD 00/50398 29 PCT/ EPO0/ 01224 The title conpound was
obtained as a colourless oil in conparable yield according tegihgst 2003
procedur eso desmps bed above for the pgeparation of PCT/ER00/01224

N- ( 2- benzenesul f onyl - phenyl ) - 2- (3, 5-
bi s-trifluoromethyl-phenyl)-Nnethyl-isobutyram de using 2-phenoxyaniline
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(3, 5- bi s- P MV EYONERHMEBheldP).) - N- met hyl - i sobut yr ani de usi ng

2-(o-tpyloxy) aniline instead of 2-am nyl phenyl sulfone. M5 me

(%9 : 496 (MrH+, 100). 20 Exanple 21 Eq{%?pﬂ?

N-( 2- Benzoyl - phenyl ) - 2- (3, 5-bi s-trifl uoronet hyl - phenyl ) - N- et hyl -i sobut yram
ide The 56 Bésoe/ﬁfl}mﬁ@lmﬂﬁyl'@b?@YlhéHHH@Yé-I‘béI-émy@y[-phmmHaniino)c—;pirqmi]abI e

yiel d accongp@ahas he procedures described above for the preparation of

N- (2- benzénesul f onyl - phenyl ) - 2-( 3, 5-

bi s-trifluoromethyl-phenyl)-N-net h}/l -i sobutyram de using

2- ami nobe hBietrifluoromethyl-phenvl)-N-(2-phenvlamino-phenvl)-acetamide

To a solution of 545 mg (2.0 mmol) 3,5-bis(trifluoromethyl)phenylacetic acid in 2 ml

15 tetrahydrofuran at 0°C were added 325 mg (2.0 mmol) 1,1’-carbonyldiimidazole. After
stirring for 2.5 h at room temperature, 305 mg (1.66 mmol) 2-aminodiphenylamine were
added and stirring was continued for 8h at 60°C. The solvent was removed in vacuo and the

residue was purified by flash chromatography to give 480 mg (66%) of the title compound
as white crystals.

20 MS m/e (%): 439 (M+H", 35), 142 (100).

b) 2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyi-N-[2-(methvl-phenvl-amine)-phenvil-
propionamide
To a solution of 389 mg (0.89 mmol) 2-(3,5-bis—triﬂ'uoromethy1-phenyl)~N—(2—

phenylamino-phenyl)-acetamide in 1 ml N,N-dimethylformamide at 0°C were added 560
25 mg (2.66 mmol) potassium hexamethyldisilazide. Stirring was continued for 1 h at this
temperature and 510 mg (2.66 mmol) methyl iodide were added. After stirring for 3 hat
room temperature, ethyl acetate was added. The mixture was washed with brine, dried
(magnesium sulfate) and evaporated. The solvent was removed in vacieo and the residue

was purified by flash chromatography to give 110 mg (25%) of the title compound as white

30 crystals.

MS m/e (%): 480 (M", 76), 239 (100).
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added and ik /el (99 m@@uﬁompngggukgr 8h at 60C. The sol vent was renoved in
vacuo and the

Example 26

2—(3,S-Bis-triﬂuoromethyl—phenyl)—N—[2—(methyl-phenyl-arnino)-phenyl}—acetamide

15 The title compound was obtained as white crystals in comparable yield according to the
procedure described above for the preparation of 2-(3,5-bis-triflucromethyl-phenyl)-N-
methyl-N-[2-(methyl-phenyl-amino)-phenyl]-propionamide using N-methyl-N-phenyl-
benzene-1,2-diamine instead of 2-aminodiphenylamine. Step b) was not performed.
MS m/e (%): 453 (M+H", 100).

20 Example 27

2-(3,5-Bis-triftuoromethyl-phenyl)-N-methyl-N-[2-(methyl-phenyl-amino)-phenyl}-

acetamide

The title compound was obtained as a colourless oil in comparable yield according to the

procedure described above for the preparation of 2-(3,5-bis-trifluoromethyl-phenyl)-N-
25 methyl-N-{2-(methyl-phenyl-amino)-phenyl]-propionamide using N,N'-dimethyl-N-

phenyl-benzene-1,2-diamine instead of 2-aminodiphenylamine. Step b) was not

performed.

MS m/e (%): 467 (M+HT, 100).

Example 28
30 N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-morpholin-4-yl-4-phenoxy-nicotinamide

a) 6-Chloro-4-phenoxy-nicotinic acid ethvl ester




residue was purified by flash chromatography to give 480 ng (66% of the
title conpound as white crystals. 20 MsSrn/e (% : 439 (M+H, 35), 142
(100). b) 2-(3 5-Bis-trifluoronethvl henvl -N-neth lgAugust2003
rl-N-12- (wotdisbssghenvl - ami no) henvl | oro ionanmide To a sol pé&iRPodd128689 U
(0.89 mmol ) 2-(3,5-bis-trifluoroneth),|-phenyl)-N(2-

phenyl am no- phenyl )-acetam de in 1 m N, N-di net hyl formam de at OC were

added 560 T@%salytion dfd9hms|(ya. Aoemel |59¢wheb<}eﬁtmimdydpdrsmd inzhiteral SHi(ca. |5n%)vvas
conti nued jf,ar5 4 R I@Idlhﬁth?f&ﬁﬁm{%ﬁ%%lﬁtnéﬂgf% ﬁg‘é pg i %15”@{_-%01 i i@ﬁﬂ N @d' de

were added, After stirri roomte

added. Theilmqﬁhﬂﬁgnmydmgmed\ﬁmmmameoozmte:regera(mgnémangmsm&reaua)mand .
evapor at et IR WedloWasdd Si due
by flash ch%so{?at ogr ap 0‘%‘ glt\?rewy b} t?%&%ﬁu@fl E%e‘ihc@ S:Prpml? acfp&lesfhb\hl te
30 cryst alester s 2fmel @3’ dirapginy. omamm)atrm tgrmge)aturm«ﬁmghsthe&@emonm

00/ 50398 R
2-(3. 5 Bi s@?ﬁ%&éﬁ%ﬁﬁ%tﬂ%%ﬁi{fﬁ%as ex ratN_zc*ll b’ltb 3 Stohml P% né’r?f/ Pf eth myno) phen

yI ]- i sobuacpiadenlde Wﬁ’ta“@(ﬂrgﬁﬂl@ﬁt@F‘-BS‘ZFﬂ@ﬂ(CDWIIll soahinin) sulfate and concentrated.

3, 5- bi 2! heny h
- pgenyl ] | Sﬂﬁtéﬂ %%nﬁrlﬂp:g%ﬂ%rk?‘p ) t)an%:ﬂﬁf?ldg&l ﬁlgﬁ%f‘grté'cr% éo en%/é 432110@ :
added 32 ré e (lerommming v\@@ph@medm he&lamliWIAdla&deepxodhﬁ:t 130 irrgr(il h.g Yveds _
conti nygd cfh%ro érlﬂf'leﬁb}(); HIIC&II%[Q%E ﬂﬁpgs?er%ge é‘?i?o {19),(H: 16 mmol ) methyl iodide

were added. After stirrin erature et hyl acetate was
added. TheM§imiale): \Rfaé(f\flasﬁﬂécﬂ% {H-BEiIne 00Yr | ed (magnesi um sul fate) and

eva_po_rat ed. The sol vent was renoved |_n vacuo and the _10 _re5| due was _
purified by {hashhehh RO ARRY-ni@fic4eiBdnlscAuant itative) of the title

A solution of 130 mg (0.468 mmol) 6-chloro-4-phenoxy-nicotinic acid ethyl ester, 0.040
ml (0.47 mmol) morpholine and 0.065 ml (0.47 mmol) triethylamine in 7 ml

15 tetrahydrofuran was stirred at reflux for 40h. After cooling to room temperature the
reaction mixture was filtered, diluted with ethyl acetate and washed with water and
saturated aqueous sodium chloride solution. The organic layer was dried with sodium

sulfate and concentrated. Flash column chromatography afforded 66 mg (43%) of the title

compound as a white solid.
20 MS m/e (%): 329 (M+H ", 100).

¢} 6-Morpholin-4-vl-4-phenoxv-nicotinic acid

A mixture of 66 mg (.20 mmol) 6-morpholin-4-yl-4-phenoxy-nicotinic acid ethyl ester, 2
ml methanol and 2 ml 1N aqueous sodium hydroxide solution was stirred at toom

temperature for 1h. The reaction mixture was diluted with water and washed with tert-

[ £%
i

butyl-methyl-ether. The aqueous layer was acidified to pH 4-5 with concentrated
hydrochloric acid solution and extracted with 3 portions of dichloromethane. The
combined organic layers were washed with saturated aqueous sodium chloride solution
and dried with sodium sulfate. Concentration afforded 46 mg (77%) of the title compound
as a white solid.

30 MS m/e (%): 301 (M+H ", 100).

d) N-(3,5-Bis-trifluoromethvl-benzvi)-N-methvl-6-morpholin-4-vl-4-phenoxy-

nicotinamide




conpound as colourless oil. Mo me (%: 494 (M, 87), 195 (100). Exanple 26

2-(3,5-Bis-trifluoronethyl-phenyl)-N[2-(nethyl-phenyl -am no)-phenyl]-ace

tam de 15 The title conpound was obtained as white crystals gncQrBgiabl e

yi el d acowodomsgeto the procedure d6§?l bed above for the prepPpsRioiel Of

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

met hyl - N-[ 2- (et hyl - phenyl - am no) - pheny propi onam de using _

N- et hyl - N ShigHre of ﬁ‘gwgéﬁéﬁ mmzolbﬁrna@rpheimﬁsrleﬂgghmoxzq?mtmmq@ms%mggu;hé.

Step b) wagimsl n%tqrmad ehyMtRng hifErS) 1 d 09 €

2-(3, 5- BIS trnzl(uor e m henyl) )ﬁ Ell ZZTPrg 7P?rgﬂ§>iaq§pam no) - phen

yl]- acet & HB“‘?FHQPE 't3'r ﬂﬁﬁ"ﬂ?@éﬁ@‘%@dy frléf‘dinaisl Cataé)dlandeleg&férGN Nn

ot epar at e““ﬁ?“ﬁa‘*‘wﬁf‘Eg‘f?‘F?Pﬂ?ﬁ%‘?;‘;?%@“”hyl oo Ft i BRPpeRltubdier

preparation o

met hyl - Rk [28{het t%ﬁy?acb%ﬁy-\‘mwaﬁéi}mﬁﬂﬁléﬁ&h ]Vﬂﬁfmdltﬁﬁér’w @& Gsiithgaturated

NN - gl) et ol maﬁmmpemﬁ%eéso}ﬂut?ar?amx@ﬁdewﬁa %Bﬁ“g@i& 8RRl ne-
ep was no erforned e

N- (3, 5- Bi sortgF‘P'FIIUSFSd‘f%f Koihes sithyspiuraledaguapus @Odmlmp;hlﬂndm: séltylomdphéwahy ni co

tinani de  @Mi@mGhiE endledlieneayd MARLIRLG atbih

WO 00/ 5039 1132 PCT/ EP%&Z\01224 To a solution of aﬁ)to %T%?&edéllé% ﬁk%ép

hydri de di $5&H&iBmPOHIGATRVRIE SliH. (ca. 509 in 15 m N, N- di met hyI f or mani de_

a sol utibonM3fmA3Se e AP] *MToeh.) phenol in 10 m N N di met hyl f or mam de was

added dropwi se at roomtenperature under argon. After 15 min. this

solution was slowy added via cannula to a solution of

4, 6-di chl oro-nicotinic acid ethyl Example 29

N-(3,5-Bis-trifluoromethyi-benzyl)-4-( 2-chloro-phenoxy)-N-methyl-6-morpholin-4-yl-

nicotinamide

The title compound was obtained as a white solid in comparable yields according to the

—
in

procedures described above for the preparation of N~(3,5-bis-trifluoromethyl-benzyl)-N-
methyl-6-morpholin-4-yl-4-phenoxy-nicotinamide {(Example 28) using 2-chiorophenol
instead of phenol in step a).

MS m/e (%): 574 (M+H ¥, 100).

Example 30

20 N—(3,5~Bis-triﬂuoromethyl-benzyl)—4—(2—chloro-phenory)-N~methyl-6-(4—methyl—
piperazin-1-yl)-nicotinamide
The title compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation of N-(3,5-bis-trifluoromethyl-benzyl)-N-
methyl-6-morpholin-4-yl-4-phenoxy-nicotinamide (Example 28) using 2-chlorophenol
25 instead of phenol in step a) and 1-methylpiperazine instead of morpholine in step b).
MS m/e (%): 587 (M+H ", 100).

Example 31

N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyloxy-
nicotinamide

30 The title compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation N-(3,5-bis-trifluoromethyl-benzyl)-N-
methyl-6-morpholin-4-yl-4-phenoxy-nicotinamide (Example 28) using o-cresol instead of
phenol in step a).




5 ester in 20 mM N, N-di met hyl formam de at roomtenperature. After 2h the
reaction was quenched with 20 ml water. The m xture was extracted with 3
50-nl portions of ethyl acetate. The conbi ned organic extraqggu%wocggi ed
wi th sodiwigogsdsbat e and concentrated. After drying in hi gBaehie 334 50C
and flash col um chronmat ography 800 mg (70.4% of the title conpound was
obtained as a white solid. As a side product 130 ng (11.4% 4 to

chl or o- 6- ph& Y {%ni St (Mitld a0l et hyl ester were also isolated. MS me
(%9: 277 (M, 81), 232 ([MCEt] t, 100). b) '

6- Mor phol i n-4-vi - 4- phenoxy-nicotinic acid ethyl ester A solution of 130 ng
(0. 468 nmmol ) 6-chl or o- 4- phenoxy- ni cothxmpledi d ethyl ester, 0.040 m (0. 47
mol ) nor phol i Mabkido Gh® flowding & ' AW 9.
tetrahydrofuran was stirred atg(rﬁ%sygo%re%d@?%%%?@gﬁﬁ%ﬁél'gj?)mg%bm
tenperature the reaction mxture was filtered, diluted wth ethymg4edeate
and washedionivt substnge and  sat ur at ed aqueous sodi um chl oride sol ution. gThe
organi c | gygrwas dried with sodium sulfate and concentrated. Flash col um
chromat ography afforded 66 ng (43% of the title conpound as a white 45
solid. 20Q@mn®taschioy: 329 (MrH +, 100). c) 15

6- Mor phol iMicfsdt st Rhemareés ni cotinic acid A mxture of 66 ng (0. 20 m"rnil%

6- nor phol g\g4é - 4- Eﬂhenoxy-ni cotinic acid ethyl ester, 2 mnl nethanol and 2
n | N aquedtiEree'sat iy dr oxi de sol ution was stirred at room tenperat urle
for Ihio The reaction mxture was diluted with water and was WS 25
butyl - met hyl -ether. The aqueous | ayer was acidified to pH 4?@5\/%%115m' fid
concentrated hydrochloric acid solution and extracted with 3 portions of

di chl oro net hane. The conbi ned or gagé\gnlgé/ﬁrs were washed with saturated
aqueous sodi um chl ori de solution an FrRU wi th sodi um sul f at e.
Concentration afforded 46 ng (77% of the title conpound as a white solid.

30 MBS me (%:, 30 +, 100). _d}
N- (3, 5- Bi sé-atprs'i’LF? ?ﬁlfhé%ﬁmg HIRBRA YeNe e dnpfacguredor phol i n- 4- vl - 4- pheno ¢ -

mg/capsule

Active substance 10

15 Lactose 155
Corn starch 30
Talc g

Capsule fill weight: 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in 2
20 comnunuting machine. The mixture is returned to the mixer, the talc is added thereto and
mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.

Example C
Suppositories of the following composition are manufactured: mg/supp.
Active substance 15
25 Suppository mass 1285

Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and 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 suitable size,




ni cotinamde 1 8 August 2043 " WD 00/50398 33 PCT/ EPOO/ 01224 A m xture of
46 ng (0.15 mmol) 6-norpholin-4-yl-4-phenoxy-nicotinic acid, 43 ng (0.17
mol ) (3,5-bis-trifluoronethyl-benzyl)-methylam ne, 32 ny (0-1§-Kuﬁﬂ§9i0031‘(3‘
di am noprwewbsezed- et hyl - car bodi i m dechydrochl oride and a caépkpiddiAmount
of 4-(N, N di nmet hyl am no)-pyridine i r? 3 m dichloronethane was stirred at

_ roomterrpgrtgture over 5 night. The reaction m xture was diluted with .
wat er, . adffQ eepltte prpRosiipties asathenaemgvedfiamahs namidnindpackidiniivelaby ut i on
and ext r adhechxwabbr sHa&hlfofiret hane. The conbined organic layers were
washed with saturated agqueous sodium chloride solution, dried with sodium
sul fate and concentrated. Flash col um chronmat ography afforded 68 ng (83%.
of the title conpound as-a white solid. 10 MS nife (%: 540 (MtH t, 100).
Exanpl e 29

N-(3,5-Bis-trifluoronethyl-benzyl)-4-(2-chl oro-phenoxy)-N net hyl - 6- nor phol i
n-4-yl - nicotinamde The title conpound was obtained as a white solid in
conpar abl e yi el ds according to the 15 procedures descri bed above for the
preparation of N-(3,5-bis-trifluoronethyl-benzyl)-N nethyl-

6- nmor phol i n-4-yl - 4- phenoxy- ni coti nam de (Exanple 28) using 2-chl orophenol

i nstead of phenol in step a). M nme (%: 574 (MH+, 100). Exanple 30 20
N-(3,5-Bis-trifluoronethyl-benzyl)-4-(2-chl oro-phenoxy)-N net hyl - o
6- (4- met hyl - pi perazin-1-yl)-nicotinam de The title conmpound was obt ai ned
as a white solid in conparable yields according to the procedures

descri bed above for the preparation of
N-(3,5-bis-trifluoromethyl-benzyl)-N ~

nmet hyl - 6- nor phol i n- 4-yl - 4- phenoxy- ni coti nam de (Exanple 28) using

2- chl or ophenol




25 instead of phenol in step a) and 1-nethyl pi perazi ne instead of
norpholine in step b). M5 W (% : 587 (nl+H t, 100). Exanpl &8 Algust 2003 '
2Re(23280@i s-tri f1 uor onet hyl - benzyl ) - N- et hyl - 6- nor phol i n- 4-yl - 4- o- B BbOAYT224
‘nicotinarnide 30 The title conpound was obtained as a white solid in
conpar abl e yi el ds according to the-%rocedures descri bed above for the
preparation N-(3,5-bis-trifluoronethyl-benzyl)-N
rnet hyl - 6- nor phol i n- 4-yl - 4- phenoxy- ni coti nam de (Exanpl e 28) using o-cresol
i nstead of phenol in step a). WD 00/50398 34 Ms me (%: 554 (MtH +, 100).
18 August 2003 PCT/ EP00/ 01224 Exanple A Tablets of the foll ow ng
conposition are manufactured in the usual manner: 5 Active subsiageen3ss
Lactose Corn Starch Mcrocrystalline cellul ose Mgnesiumstearat [0
Exanpl e B Capsul es of the foll ow ng conposition are manufactured: Active
substance 15 Lactose Corn starch

Clairmns

1. Compounds of the general formuiila

5 wherein

R is hydrogen, (C,-Cy)-alkyl, (C,-C;)-alkoxy, halogen or triflnoromethyl;
R' is hydrogen or halogen, with the proviso that R' in 4-position is not bromine or
iodine; or

R and R' may be together ~CH=CH-CH=CH-;

10 R® is hydrogen, halogen, trifluoromethyl, (C,-C;)-alkoxy or cyano, with the proviso
that R® is not hydrogen, if X is -C(0)O-;

R’ is independently from each other hydrogen, (C;-C;)-alkyl or form a cycloalkyl
group;
R* is hydrogen, halogen, (C,-C;)-alkyl, (C,-C;)-alkoxy, -N(R®),,
15 -N(R*)S$(0),+(Cy-Cy)- alkyl, -N(R*)C(O)R® or is a cyclic tertiary amine selected
from the group consisting of 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, which may be unsubstituted or substituted by
hydroxy, (C,-Cy)-alkyl, -N(RS)CO-(C,-C,)-aJ.kyl, hydroxy-(C,-Cy)-alkyl, cyano,
20 -CHO or by a 5-or 6 membered heterocyclic group, optionally bonded via an

- AMENDED SHEET



Talc ng/tablet 5 45 15 34 | Tablet weight: 100 ng/capsule 10 155 30
" Capsul e 611 weight: 200 The active substance, |actose and col®Asgarziv3are
271252090 ni xed in a mixer and then in a 20 conmi nuting machi ne. ThEPNO0QAT®24
“is returned to the mxer, the talc-3s added thereto and m xed thoroughly.
The m xture is filled by machine into hard gel ati ne capsul es. Exanple C
Suppositories of the follow ng conposition are manufactured: nygl supp.

Active substance 25 Supposi t ot ss 1285 Tatal ~130Q. The supposjtory’
s 1o melted | AR AObPORRETEUBR a s RoneidnE RG FAUGHYY PRIHICO% ed 1 o
45C. Ther eupon, blemlidzolykitsiazobcterramlyhahiavelylsthiatyl fingl, pgraagh egrrblyhr et-o and
stirred until it, ﬁ%solqls aerﬁd (;Cgmglle%elxé. .Thfa m.xture is poured into
supposi tory noul HEGFO SN AINE EIPE O s PIRIGAY DUBTIAKD 00/ 50398 35

f h ' ' : h f h
PCTI EP00/ 04224 | gf I&;gggevngg,grhaﬁ AT SRORES H8IEES Sy OSHT BERYPSE (B! e

moul ds and ‘packe
5

X is ~C(O)N(R®)-, -(CH)mO-, ~(CH2)mN(R%)-, -N(R*)C(O)-, -C(O)O- or
—N(R*){(CHa) -
Y is —(CH3)q-, -O-, -8-, -8O4-, -C(0)- or ~N(R*)-; and

R® is Cs~g-cycloalkyl, benzyl or lower alkyl;

10 Z is =N-, -CH= or -C(Cl)=;
n 150 - 4; and
m islor2;

and pharmaceutically acceptable acid addition salts thereof.

2. A compound according to claim 1, wherein Y is -C(O}- and R? is 4-
15 methylpiperazinyl.

3. A compound according to claim 2, which is
N-[2-Benzoyl-4-(4-methyl-piperazin-1-yl)-phenyl]-2-(3,5-bis-trifluoromethyl-
phenyl)isobutyramide, |
4-Benzoyl-N-(3,5-bis-trifluorormnethyl-benzyl)-N-methyl-6-(4-methyl-piperazin-1-
20 yl)-nicotinamide and
N-(3,5-Bis-trifluoromethyl-benzyl)-4-(2-chloro-benzoyl)-N-methyl-6-(4-methyl-
piperazin-1-yl)nicotinamide. '

4. A compound according to claim 1, wherein Y is -O-, and R* is hydrogen, 4-

methylpiperazinyl or morpholinyl.

25 5. A compound according to claim 4, which is
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(2-phenoxy-phenyl)-
isobutyramide,
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-(2-o-tolyloxy-phenyl)-
isobutyramide,

30 2-(3,5-Bis-trifluoromethyl-phenyl)-N-{2-(2,4-dichloro-phenoxy)-phenyl] -N-

- 'AMENDED SHEET




in wax paper or netal foil. 18 August 2003 27-12-2000 EP 000001224 14 Case

3%3 %Ial nms 1. Conpounds of the general forrmula 5 wherein RI§ éumE ®gen,
2 al kyl, (C1-C7)-al koxy, halogen or trifluoronethyl; Rl is PCQQW224

" hal ogen, with the proviso that %gL_n 4-position is not brom ne or
|od| ne; or Rand R may be together*-CH=CH CH=CH-; 10 R2 i s hydrogen,
hal ogen, trifluoromethyl, (d-C7)-alkoxy or cyano, with the proviso that
R2 is not hydrogen, if. X is -C(O O ; R3is independently from each other
hydr ogen, l(lénh}’bﬁ?blab’taymd@r forma cycloal kyl group; R4 is hydrogen,

hal L 21 %S C -C7
a?k;)lgen_ N( R5) ng’)cgf ESmglrmﬂlﬁ&o Qﬂ-)g @ylﬁlrg%ﬁg%a%%p g%l %TYZ& Lgbfe%‘B?‘P?t he gz oup
consi sti ng{"@?mﬁ‘ﬂl ®l-1-yl, imdazol-1-yl, piperidin-I-yl, piperazin-I-yl,

mor phol i n- 4 YIN-(8 5 BIERABRRbirRet 1 BenzyD- RLQckBLR érm? N6 in-
1,1-dio |Qrmr hal | I’ll 4-vyl ,ﬂéﬂhl cmyﬁay{(bé unsggsti LtNgﬁég% ggtlgm}iotljlfled by
hydroxyg< f, -N(R5)CO (C, -C,)-al kyl, hydroxy-(C,-C,)-alkyl,
cyano, 20 - CHCDI{QB 54Bis-ariffecadmbihiyb bbesy Bt (@Eﬂbﬁﬁyﬁédo&{pmﬁh@thyﬂﬁi(@%@ﬂuw
bonded vi 4,801, AVENER: SHET 2442 2000 -3 18 Augus
N-(3,5—Bis-tnﬂuoromethyl—benzyl)-N~methyl-6-morpholin-4—yl—4—0—toly[oxy-
nicotinamide.

10 6. A compound according to claim 1, wherein Y is —N(CH3)- and R* is hydrogen.

7. A compound according to claim 6, which is

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[2-(methyl-phenyl-amino)-
phenyl]-propionamide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[2-(methyl-phenyl-amino)-

15 phenylj-isobutyramide,

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[2-(methyl-phenyl-amino)-phenyl ] -
acetamide and _

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[2- (methyl-phenyl-amino)-
phenyl]-acetamide.

20 8. A medicament containing one or more compounds as claimed in any one of

claims 1-7 and pharmaceutically acceptable excipients.

9. A medicament according to claim 8 for the treatment of diseases related to the

NK-1 receptor antagonists.

10. A process for preparing a compound of formula I as defined in claim 1, which
25  process comprises

a)  reacting a compound of formula

AMENDED SHEET




EP 000001224 al kyl ene group, selected fromthe group, consisting of
' gyri'di ngl , pyrimdinyl, oxadiazolyl, triazolyl, tetrazolyl, 18 AbgsoRG03,
24090 furyl, pyranyl, pyrrolyl, inidazolyl, pyrazolyl, isothi &Dg0001224
pi perazinyl or piperidyl; R5 is2%-ndependently from each other, hydrogen,
C3_6-cycl oal kyl, benzyl or (Cl1-C7)- 5 alkyl; Xis -C(ONRS5)-, -(CH2)nO,
-(CH2)MN(R5) -, -N(R5)C(O -, -C(OO or -NRY)(CH2)m; Yis -(CH)n-, -0-,
-S, -S@2-, -(O- or --N(R5')-; and RS jg)C3-6-cycloal kyl, benzyl or
| ower alkyl; 10 Z-is =N, -CH= or -(( : nis0-4; and mis 1 or 2; and
pharmaceutically acceptable acid addi salts thereof. 2. A conmpound
according to claiml, wherein Y is '?:( - and R4 is 4- 15
met hyl pi perazinyl. 3. A conpound according tq claim?2, whichis N
[ 2- Benzoyl - 4- (4- net hyl - pi perazin-1 -yl ] -2-(3,5-b
i s-trifluoromethyl- phenyl)isobutymrimgdel
4- Benzoyl - N- (3, 5-bi s-trifluoronethyl -benzyl)- M et hyl
- 6- (4- et hyl - pi perazin-1- 20 yl)-nicotinam de and
N-(3,5-Bis-trifluoronethyl-benzyl)
-4-(2-chl o&,ﬁhgggﬁ%gh)layffggﬁﬁé -6-(4-net hyl - pi perazin-1--yl)nicotinam de.
4. A conpound accoOrding to claim1, wherein Yis -0-, and R4 is hydrogen,
4- met hyl pi perazi nyl or nmorpholinyl. 25 5. A conpound according to claim4,
which is 2-(3, 5-Bis-trifluoronethyl-phenyl F\;zj\l- met hyl - N- (2- phenoxy- phenyl)

O

R™ R 11

to a compound of formula

wherein R'- R®, R, Y, Z and n have the significances given in claim 1,
or

b)  reacting a compound of formula

;
(R),
R
o)
= cl
R
z v

10 with a compound of formula
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i sobut yram de,

" 2-(3,5-Bis-trifluoronethyl -phenyl)-Nnethyl-N(2-0-tolyl oxy- phéngls) 2003

27 sa2@9Q ami de, 30 EP 000001224
2-(3,5-Bis-trifluoronethyl-phenyl)-N¢@=(2, 4-di chl oro- phenoxy) - phenyl] -N
AVENDED SHEET 18 August 2003 27-12-2000 EP 000001224 net hyl -i sobutyram de.
N-(3,5-Bis-trifluoronethyl-benzyl)-Nnethyl-6-norpholin-4-yl-4-phenoxy-
nicotinamde, N (3, 5 -Bis-trifluoronet '
(2-chl oro- phenoxy) - N-net hyl - 6-r alels i 5 4-yl-nicotinam de, N(3,5-Bis
-trifluoronethyl-benzyl)-4-(2-chloro - xy) - N-net hyl - 6- (4-net hyl -
pi perazi n-1-yl)-nicotinam de and N F{3 'RY - Bi sytrifluoronethyl-benzyl) -N
- nmet hyl - 6- nor phol i n- 4-yl-4-o0-tol yl oxy- nicotinamde. 10 6. A conpound
according to claim1, wherein Yis -N(CH3)- and R4 is hydrogen. 7. A

conpound accerding to ¢l ai.m 6, which is

2203, 5. Bi SOEYA VRt Ay ) - N- 1ot hyl - N- [ 2- (et hyl - phenyl - ani no ) -
phenyl ] - propi onam de,

2-(3,5-Bis-trifluoronethyl - phenyl )-N—rq)et hyl - N-[ 2- (et hyl - phenyl -amino )- 15
phenyl] -isobutyram de, R

.2-(3,5-Bis-trifluoronethyl-phen
acetam de and 2-(3,5-Bis-trifl
(et hyl - phenyl - ami no) - phenyl ]

N-[ 2- (et hyl - phenyl - am no) - phenyl ] -
t hyl - phenyl)-N-net hyl --N- [ 2-
agigte,_220 8. A nedi canent contai ning
ah of ARV,

- acet

7_ -2

wherein RI-R®, R, Z, Y and n have the significances given in claim 1, or

5 «¢) reducing a compound of formula

to a compound of formula

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

d) reacting a compound of formula
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clainms 1-7 and pharmaceutically acceptable excipients. 9. A nedi canent

' %cc()rdi ng to claim8 for the treatment of diseases related t&8Angust MK31

2 'e%@@%@ ant agoni sts. 10. A process for preparing a conpound of fdrrG0A001224
as defined in claim1l, which 25 proces&f-conprises a) reacting a conpound

of formula AVENDED SHEET 18 August 2003 27-12-2000 EP 000001224 |11 with a
conpound of fornula-Cl ,to a conpound of formula 5 A 1-1 wherein R- R5, R

Y, Z and n have the significances given iRclaim1l, or b) reacting a '
conmpound of forrmula IV 10 with a conppUp of fornula AVENDED SHEET 18

August 2003 27- 1 2-2000 EP 00000 1R to give a conpound of formula 1-2

with a compound of formula

to 2 compound of formula

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

e)  reacting a compound of formula

(R,
R
Y
A" 0H
R' A |
z Vil

10 with a compound of formula
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wherein R-R5, R Z, Y and n have the significances given in claim1, or 5
'¢), reducing a conpound of formula 1-2 to a conpound of for null8 August 2003
2\%@%9&% he definitions of substitues are given in claim1, ]o d&P @p0001224

reacting a conmpound of formula AMENDED SHEET 18 August 2003 27-12-2000 EP

000001224 4 with a conpound of fornula VII to a conpound of fornmula 5 2} n

1-2 wherein the definktions of substituents are given in claim1l, or e)

reacting a conpound of formula Y 10 wit rHpound of forml a AMENDED
SHEET 27-12-2000 5
13

3

3
R™ R VIl

to a compound of formula

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

reducing a compound of formula

1

R,
R
RORY g2 ,
fH’“W*@”R ’"
R |
\z o -1

to a compound of formula

R),
R
$SR3 R3 ,
2 N\X@«R Ja
Rd
\z -3

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

g) reacting a compound of formula
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to a conmpound of formula 1-5 wherein the definitions of substituents are
?I ven inclaiml, 5 or reducing a _ﬁgpound of fornmula to a cé)%gmtﬂftﬂﬂ
2f02@P@0 1-1 1-3 10 wherein the defihPtions of substituents are gi \EMODOO01224
claimi, or g) reacting a conmpound of fornmula AMENDED SHEET 27-12-2000

with a conpound of fornmula to a conmpound of formula 5 R1X n x wherein the
definition of substifuents i's givenin claimi1, or h) reacting a corrpound

of formula 10 with a conpound of fornula (Fy)s AVENDED SHEET 1 X

-~

R I OH
SN
z IX
with a compound of formula
(R%),
HO
R R® X
to a compound of formula
(R),
R ;
3 3
1RR  ®
R F 7o
S Xy, I-6

wherein the definition of substituents is given in claim 1,
or

h) reacting a compound of formula

10 with a compound of formula

-~
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27-12-2000 to a conpound of fornula 2} n V wherein the defi mrhéllAgns of
ents is giveninclaiml, 5 Qk, i) reacting a conpou gusf Z0dul a

2%%@#% conpound of fornula 10 to a cgnpound of fornula -YY AVERDEROGHEE2R4
18 August 2003 27-12-2000 EP 000001224 wherein the definitions of
substituents is giverrin claiml1, or j) and nodifying one or nore
substituents R-R5 orr Rwithin the definiti ons gi ven above, if desired,
converting the conpound obtained intQ a ph Riceuti cal | y acceptable acid
addition salt. 11. A conpound accor @ ng any one of clainms 1-7, whenever
prepared by a process as clainmed it 1Q,0r by an equival ent met hod.
12. The use of a conpound in any ong*of® clains 1-7 for the manufacture of a
medi canent for the treatnment of diseases, 13. The use of.a conpound in any.
one of clainms 1-7 for the manufacture of a

to a compound of formula

wherein the definitions of substituents is given in claim 1,
5 or

i) reacting a compound of formula

with a compound of formula

(R*)
g I
HOR3 -

R
H
RL# i R’
S
F4

10 to a compound of formula

R’ ;
5
RRI R (R},
Rt N
N~ O (-1
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nmedi cament for the treatnent of diseases related to the NK-1 receptor. 14.
The use of a conpound of fornula Tin accordance with clains 1 - 7 for the
manuf acture of a medi canent containing a conpound of fornula IR AugestEhE

' t of diseases related to the NK-1 receptor. 15. The invention as

2P ore deser s bed. * AVENDED SHEEYT EP 000001224
e

wherein the definitions of substituents is given in claim 1,

or
j)  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.

11. A compound according to any one of claims 1-7, whenever prepared by a process

as claimed in claim 10 or by an equivalent method.

12. The use of a compound in any one of claims 1-7 for the manufacture of a

medicament for the treatment of diseases,

13. The use of.a compound in any one of claims 1-7 for the manufacture of a

medicament for the treatment of diseases related to the NK-1 receptor.

14. The use of a compound of formula I in accordance with claims I - 7 for the
manufacture of a medicament containing a compound of formula I for the treatment of

diseases related to the NK-1 receptor.

15. The invention as hereinbefore described.

* Aok
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