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The invention relates to conpounds of general fornula (1) 2veptahberRO0S
hydrogen, |ower alkyl, |ower alkoxy, halogen, amno, -N(R6)2 or
trifluoronethyl; Rl is hydrogen, |ower al koxy or halogen: R and RL may be
t oget herCaseRB¥34 CH=CH-; R2 is hal ogen, lower alkyl or trifluoronethyl; R3
is hydrogen or |ower alkyl; R4 is hydrogen or a cyclic tertiary am ne,
optionally substituted by lower alkyl; R5 is hydrogen, nitro, am no or
-N(R6) 2; R6 is hydrogen or | oviphéetK¥érivativéss - (O N(R6) -, -(CH2)nO-,
-(CH2)NnN(RB)-, -N(R6)C(O- or -NRe)(CH2)"-; and nis 1 or 2; and
pharmaceutically acceptable acid addition salts thereof. The conpounds of
f or nul a Thermayseheinva@ibf i@lates to compounds of the general formula

G
R @(Rz)n
ek
R’ R®
R4
R® i

R is hydrogen, (Cl-C7)-alkyi, (C;—C})-alkoxy, halogen, amino, i

wherein

-N(R%), or triﬂuoromethyl; _
R! is hydrogen, (C;-G;)-alkoxy or halogen;
Rand R' maybe together -CH=CH-CH=CH-;
r? is halogen, (C,-Cs)-alkyl or trifluoromethyl,
R’ is hydrogen or (C;-C;)-alkyl;
R is hydrogen or a cyclic tertiary amine, optionally substituted by (C;-Cy)-alkyl;
R’ is hydrogen, ritro, amino or -N(R®)5;
RS is hydrogen or (C,-Cy)-alkyl;
X is -C(OMN(R®)-, (CH2)aO-, -(CH2)aN(R%)-, -N(R)C(O)- or -N(R®)(CH,)u-s

n islorl;

and pharmaceutically acceptable acid addition salts thereof.

- with the exclusion of the compounds
[1,1"-biphenyl}-2-methanamine, N- ({(4-methylphenyl)methyl]- and
{1,1’-biphenyl}-2-methanamine, N-[[4-(1, 1-dimethylethyl)phenyl]Jmethyl]-N-
methyl-, hydrochloride.

The compounds of formula I and their salts are characterized by valuable
therapeutic properties. It has been surprisingly found that the compounds of the
present invention are antagonists of the Neurokinin 1 (NK-1, substance P) receptor.
Substance P is a naturally occurring undecapepnde belonging to the tachykinin family
of peptides, the latter being
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the treatment of diseases related to the NK-I receptor. . 26-02-2001 EP
000001 661 wdl 2 Septenber 2003 Case 20339 Bi phenyl deri 2a8Bdpi@sbetp®o3
present invention relates to conpounds of-the general. formula U1 wherein
R is hydrwgeesss(C, - C7) - al kyl, (Tl -Cr)-al koxy, hal ogen, anippgzpodigh 2 .0r
trifluoromethyl; R is hydrogen, (Cl-C7);al koxy or halogen; R and R maybe
together -CH=CH-CH =CH; R2 is hal ogen,” {Cl-C7)-al kyl orlftrlzl u?ronet hyl,
R3 is hydr s S ; Ls.hydrogen or a cyclic tertiary am ne,
opti onal>ll ;Q-gﬁgjsetg:bfﬁa'?ged&lg%ﬂ?é%%}rﬁéﬂ? Xgﬁg %exwa?ssgléﬁ‘?m?ﬁtbmsckin no or
-N(R6)2; M8M€s hydrogen or (Cl-C7)-alkyl; Xis -C(ONRB)-, -(CH)"O,
-(CHZ) "N(R6) -, -N(R6) (O - or -N(R6)(CH2)"-; .and nis | or 2; and

phar maceutlihe atdeytonbaapbadrice Pach theatti bi @R 85l ﬁﬂﬂylmr(?%toteinyg'oﬁﬂ i he

excl usi on of, {?Igse compounds [1,1'-bi phenyl ]*-2-nmet'hanam ne,” ~

N-[ (4- et hy B enyl )methyl]- and [ 1,1'-biphenyl]-2-nethanam ne, N [
[4-(1,1-dimethyl ethyl)phenyl]nmethyl) -N--nmethyl-, hydrochloride. The
conmpounts of ferﬁEHfaPﬁtPt%i]ﬁdeth@T?fogaﬂlhssaraa@(Nh%\lhﬂé&ﬁﬁélﬁdisb}bu‘k@ uabl e

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.

The central and peripheral actions of the mammalian tachykinin substance P have
10 been associated with numerous inflammatory conditions including migraine, rheumatoid
arthritis, asthma, and inflammatory bowel disease as well as mediation of the emetic reflex
and the modulation of central nervous system (CNS) disorders such as Parkinson's disease

(Neurosci. Res., 1996, 7, 187-214) anxiety (Can. J. Phys., 1997, 75, 612-621) and dep;ession
(Science, 1998, 281, 1640-1645).

15 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 other respiratory diseases including allergic rhinitis, inflammatory

20 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”, ]. Auton. Pharmacol., 13, 23-93, 1993.

Furthermore, Neurokinin 1 receptor antagonists are being developed for the
treatment of a number of physiological disorders associated with an excess or imbalance of
tachykinin, in particular substance P. Examples of conditions in which substance P has
been implicated include disorders of the central nervous system such as anxiety, depression
and psychosis (WO 95/16679, WO 95/18124 and WO 95/23798). |

(]
[}

The neurokinin-1-receptor antagonists are further useful for the treatment of motion
sickness and for treament induced vormniting,

30 In addition, in The New England Journal of Medicine, Vol. 340, No. 3 190-195, 1999

has been described the reduction of cisplatin-induced emesis by a selective neurokinin-1-
receptor antagonist.



t herapeutic properties. It has been surprisingly found that the conpounds
of the present invention are antagonists of the Neurokini 2 Serdtdidbdr, 2003
substance P) receptor. Substance P is a naturally occurring undecapeptide
bel ongi ngMP0tHF2t achykinin fanily of peptides, the |att aiciesonasss AVENDED
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depressed mood or the loss of interest or pleasure in all, or nearly all actmtxes.

The following definitions of the general terms used in the present descnptlon 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, n-
20 butyl, i-butyl, t-butyl and the like.

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

The term "lower alkoxy" denotes a group wherein the alkyl residues are as defined
above, and which is attached via an oxygen atom.

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

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

The term "cyclic tertiary amine” denotes, for example, pyrrol-1 -yl, imidazol-1-vl,
piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, 1-oxo-thiomorpholin-
4-yl or 1,1-dioxo-thiomorpholin-4-yl. Preferred is the piperazine group.

30 The term "pharmaceutically acceptable acid addition salts” embraces saits with

Inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,



Ant agoni sts", J. Auton. Pharmacol., 13, 23-93, 1993. Furthernore,
Neurokinin | receptor antagonists are being devel oped for 2tSepterhberagogent of
a nunber of physiol ogical disorders associated with an excess or inbal ance
of 25 tacW@iABH2 in particul ar substance P. Exanpl es of eergiphh/eiass i 1

whi ch substance P has been inplicated ipclude disorders of the central

nervous system such as anxiety, depression and psychosis (WD 95116679, WO
95/ 18124 HbsYKIrRDAKE (8} acid 18- AR UHAKE AP L ~necept or. ant agoni sts are
further usefctjtu%‘ or the treatmept 0 l_’rmﬁaglﬁmgi%’Elr%ﬁldgﬁﬁ“gﬁ?‘dt%%l%nt

i nduced vaif® IHE36% methigr srbenic ard thiolvenpsutfogicanid ahduhalike. of Medi ci ne,
Vol . 340, No. 3 190-195, 1999 has been described the reduction of
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2 Sept enbefeR008, MR A0-5854; PO 01 G68 ' -3 Furthérnore,

5,972, 938 d?asg]?i bes ag{ﬁet%ogoﬁ%yctgfnﬁif] ) a psychoi munologic or a
psychos tic disqrder by adm nistration of a tachykinin receptor, such as
NK- 1 r52g?p%?‘gﬂﬁ%fa%m@t@ﬁ@aw&ﬁcsd-b%Sbhetnﬁnesmmhylmemj-mﬂ@r-enm@
conpounds of formula | and pharma 5 ceutically acceptable salts thereof,

t he preparZxmahyl-B{4-trieehyhipieeazientyi OmgHe TR @i capent s contai ni ng
them and thai,5 og?é?@lﬁ)%h%ﬂflﬁn%ﬁlml l. asgt hlg’puse of %chaémggjd%ggﬁnenti oned
conmpounds 1 n trhe control” or prev&ﬂ?ei%"r‘il of illnesses, especially of

i Il nesses (;gmgl'0 di_ sorders of the kind referred to earlier or in the

manuf act ure ‘BTGt pdiliPiRgTazine iy D dviphengl- 2-e 0 bFhdic moigt (3prisiker 1 ed

i ndi cati onﬂﬂhoroammntbaﬁ@)@)-memyl.tahﬁdapresent i nvention are those, which

i ncl ude disorders of the central nervous system for exanple the treatnent

or preyentio j epressi vie .di sorders or, enesis by the

admi ni strati o?ug%eﬁﬁeﬁé}e? élgee%{r%l?ou rﬁlf’dﬁﬁ’?ﬁcgsg{s 'N?%j%"%S%B?v@@wl-sode
has been defined as bei ng a period of at [|east two weeks during which, for
nmost of the dayRERYS AEBIPyompepydstas:, there is either 15 depressed mood or

the loss of interest or pleasure in all, or nearly all activities.
2~(3,5—b15-triﬂuoromethyl-phenyl)-N—methyI-N-(2’-methyl-4-nitro-biphenyl-Z-y])—
isobutyramide,

N—(4—amino—2’-methy]-biphenyl-2-y1)—2-(3,S-bis-triﬂuoromethyl-phenyi)-N-methyl—
15 isobutyramide,

2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-( 2’-methyl-4-methylamino-biphenyl-2-
yl)-isobutyramide,

2-(3,5—bis-triﬂuoromethyl-phenyl)-N—methyl—N-(2’-methyl~biphenyl-2—y1)—isobutyramide
and

20 N—(2’~amino-bipheny1-2-yl)—2-(3,5—bis—triﬂuoromethyl—phenyl)-N-methyl—isobutyramide.

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

a)  reacting a compound offormula



The follow ng definitions of the general terns used in the present
description apply irrespective of whether the terns in qaéﬁxﬁ@nmaﬂmear

al one or in conbination. As used herein, the term"lower alkyl" denotes a
strai ght - wa odms3smzched- chain al kyl — group cont ai ni ng fron1}¢ﬁﬂﬁ@&pgﬁsatons
for exanple, nethyl, ethyl, propyl, isopfopyl, n- 20 butyl, 1-butyl,

t-butyl and the like. Preferred Iomer alkyl groups are groups with 1 4
carbon at 0B®h a IBRpb8AdLS foPWRL 2l koxy” denotes a group wherein the alkyl
resi dues are as deflned above, and which is attached via an oxygen atom
~The term "hal ogen" denotes chlorine, iodine, fluorine and brom ne. 25 The
term "cycl oal kyl" denotes a saturatef carix lic group, containing 3-6
carbon atons. The term"cyclic tertliar ine" denotes, for exanple,
pyrrol- | -yl, imdazol- | -yl, ps |n-1-%l, pi perazin-1-yl,

mor phol i n-4-yl , thionDrphoIin 4-yl, 1-oxo-thionorpholin- 4-yl or

1, 1- di oxo- thlonnrpholln 4- Preferred is the piperazine group. 30 The
tern1"pharﬂ&é€ﬂﬁ¥@§ FﬁﬁﬁE@ébtable acid addition salts"-‘enbraces salts with
i norgani ¢ and organi c acids, such as hydrochloric acid, nitric acid,

sul furic acid, 2 Septenber 2003 0. 00R53572 PCT/ EPO0O/ 01668 -4 phosphoric
acid, citric acid, formc acid, mric acid, malefic acid, acetic acid,
succinic acid, tartaric acid, gretangggulfonic acid, p-toluenesul fonic
acid and the like. Exenplary prefelra a pRunds, in which X is
-C(ONR6)-, wherein R6 is nethy fo farf)l e the foll ow ng conpounds: 5
2' - met hyl - bi phenyl - 2- car boxyl i g*
acid-(3,5-bis-trifluoronethyl-benzy#l)-net hyl - anlde

2' -met hyl - 5- (4- nethyl piperazin | -yl)-biphenyl - ol car boxylic acid-(3,5-bis-
trifl uoromethyl - %l - nmet hyl - am de and

2'-ch|o?o‘€“¥ﬂﬂﬁbtﬁyl pidpehaye ithe signyficantis gtvenwbova; car boxyl i ¢ aci d- (3, 5- bi s-
trifluoronethyl-benzyl)-nmethyl-am de. 10 Further preferred are conpounds,
in which Xrs -N(R6)-CO, wherein R6 is nethyl.

b)  reacting a compound of formula

(RY,

Cl
R4
R® v
with a compound of formula

(R,

NHR®

3 3

10 R R v

to give a compound of formula

:nl né . .
wherein R'-R”, R and n have the significances given above, or



Exanpl es of such conmpounds are: :
2-(3,5-bis-trifluoronethyl-phenyl)-N nmethyl-N-(2'-nethyl - 2-Sdptarabdrizpobeny! - 2
-yl)- isobutyram de,

N- (4- ami nd¥QOWFEhy | - bi phenyl - 2-yl ) - 2- (3, 5-bi s-tri f| uor onepdipkrsigeggt ) - N- e
thyl - 15 isobutyram de, ) ‘
2-(3,5-bis-trifluoronethyl-phenyl )-N—me’t?ﬂ/l -N-(2' - et hyl - 4- met hyl am no- bi ph
enyl -2- ylg)- i sebuding 288HFound of formul . .
2-(3,5-bis-trifluoronethyl-phenyl )~ N met hyl - N- (2’ - et hyl - bi phenyl - 2-y1 ) -i so
butyram de and 20

N- (2' - am no- bi phenyl - 2-yl)-2- (3,
utyram de. The present conpounds

1
i (-Rt)r'i fl uoronet hyl - phenyl ) - N-net hyl -i sob
forqula | and their pharmaceutically

acceptabl e salts can be prepar®ed py Qdt\hadls wn in the art, for exanple,
by processes descri bed bel ow, ' rises a) reacting a '
conpound of-forrmula 25 2 SepterpbOO%s /53572 _ PCT/ EPO0/ 01668 S with
a conpound of fornmula C to a Ronphund of rmula 111 -1 5 wherein R - R,

R and n have the significances gi ven above, or p) reacting a conpound of
formula IV with a conpound of fornula 10 :

to a compound of formula

5 wherein the definitions of substituents are given above, or

d)  reacting a compound of formula

with a compound of formula

10 to a compound of formula



to give a compound of formula z)n Vn 1-2 | wherein R-R6, R and n have the
si gni fi cances given above, or 2 Septenber 2003 WO 00/ 53572 Rpldrki¥H002 668
6 c) reducing a conpound of fornula 1-2 to a conpound of formula n 1-4 5
wherei n twe eolefsrni tions of substituents are given above, prrgg) ,Jlﬁé%ct,iqng a
conmpound of forrmula with a conmpound of formula 10 to a corrpounc? of formula
1-2 2 Septenber 2003 WO 00/53572 PCTI 01668 - -7 wherein the

definitions o‘f,hecrgigscf]jzagﬁ{gﬁ%%@ulﬁlw@gvﬁ}b&oﬁ\{g&%@ e) reacting a conpound of

fornula with a conpoun or nul'a @8 mPbund of fornul a

e)  reacting a compound of formula

L2
R4 OH

R’ VIl

(R,

with a compound of formula

(R2a
Bf>(© )
3 3

R™ R Vil

to a compound of formula

1)_n

(R
R e R3
R R,
O
Rd
5
R I-5

wherein the definitions of substituents are given above, or

10 f)  reducing a compound of formula

(R)

n

3

&
R 3
R R,
I-1

REF&
N
RdO
RS

to a compound of formula




n 1-5 wherein the definitions of substituents are given above, or 10 f)
reduci ng a conpound of formula n |-1 to a conpound of for mdeptemSsaidoorber
2003 WO 00!53572 n [-3 wherein the definitions of substituents are given
above, orwogpisiseacting a conmpound of formula 5 with a compeyngaph;cer mul a
to a conpound of fornmula wherein the definitions of substituents are given
above, or 8 R2)n X111 1-5 PCT/ EP00/ 01668 10 h) nethyl ating a conpound of
formula 2 Septenber 2003 WO 00/ 53572 PCTf EPOO/ 0268 ' 9 to a conpound of
fornmul a wherein the substituents age{fflven above, or 5 i) reacting a
compound of fornmula with a conpopridi of formnul a

RG Ra 3
ﬁ\x@Rz)n
-3

wherein the definitions of substituents are given above, or

g)  reacting a compound of formula

R},

Ci

Xil

AR
HOK@
3

5 with a compound of formula

R* R
XH!
to a compound of formula
RY,
R 3
R RB (Rz)n
e
R4

wherein the definitions of substituents are given above, or

10 h) methylating a compound of formula



HO to a conmpound of fornmula 10 1-42 X111 R2)" 1-1 wherein the definition of
substituents is given above, or 2 Septenber 2003 WO 00/ 535 &2pkridrP065 01668
-10 j) nodifying one or nore substituents R-R6 or Rwithin the definitions
gi ven abowe.gossng if desired, converting the conpound obt %b‘i‘&god/dﬁs& a

phar maceutical |y acceptable acid addition salt. 5 In accordance W

process variant a) to a cool ed solution?of a-conpound of formula II, for
exanpl e 2' -met hyl - 4-ni tro-bi phenyl -2-am ne and DI PEA (N-et hyl di i sopropyl -
amine) is added a solution of a compblnd of formula 111, for exanple

. 2-(3,5-bis- trifluoronethyl-phe 2-met hyl - propi onyl chloride in

di chl oronet hane and the m xtug § sthyred at tenperatures between 35-40C
The desired conmpound of formula 131 10 iy i®).ded after purification in
good yields. Process variant b) ﬂ’eqcrlf‘bes reaction of a conpound of
formula IV wth a conpound og* ul &V conpound of forrmula I-2. The
reaction is carried out in conveitional manner41for exanple in a solvent,
such as tol uene and in presence of triethyl- amne. Thé m xture is refluxed
for about 1 hour é}n cordance Wi th process variant c) a conpound of
formula 12 C|°§‘Pr°é‘8él(:’é compound of formula 1-4. This reaction is
carried out wth a reduci ng agent, such as LiAlH4 or BH3THF, in
conventional manner. Process varjgffR).d) describes the reaction of a
conpound of forrmula VI with a 0

R R,
N
R* !
5 1-42
R
wherein the substituents are given above, or
5 1}  reacting a compound of formula

R),
$6
NH

with a compound of formula

to a compound of formula

- RY,

wherein the definition of substituents is given above, or



conpound of forrmula VIl to a conmpound of fornmula 1-2. This reaction is
carried out by 20 deprotonation of a conmpound of fornula YiSeptdérbdiADS
(pot assi um hexanet hyl di sil azi de) and subsequent addition of a corrpound of
formul a VMO osste t abl e sol vent- is tetrahydrofuran. The oTens é‘§
carried out at roomtenperature. In accqf rdance wth pr ocess var| an
conmpound of forrmula 1-5 is prepared. Thi d- reaction is carried out by

depr ot onatjhon @bdidyig VLl with NaH and 25 subsequent
addi tion 012 2 corr%)gu%gpgwgfrgnsﬁl &{t%tERTh‘i gr l\ryé"é‘gﬂl\%ﬁ deliniggry gieen ahoe,i n

conventi ofdl® manner. A further nmethod for the preparation of a conmpound of -
formula | is described in process variant f). A corrpound of fornmula 1-1 is

reduced t of destredpounettiaf; tieaiompoand vBtdifkd if QNS LR nner xanpl e
with Li Al BhapsoRERTHF. 30 In accordance with P\S_:/Ha%r[jlnanta ‘9 accegtr?BI) Hje

formula XI'l Is reacting with a conpound of formula XiIl to give a conpound’
of forrrula 1- 3 ThIS reaction is-carried out 1in conventional manner with
NaH i n The prd8éficddepceyidampest varzath) tas cOME sdutfiaps RrdeipatadF RG] 53572

PCT/ EPOQ @1,868exa Reaethion nyias b ) L ation of a
conpound qf £ IS:E\: a uty th g o?%g?lhnzegg% klgﬁil-ﬁﬁ‘?gley%ﬁBBm%f fornul a
1-42. Process vartan BEL RicpreorAd offermalad!ls for F-'Jprrmba?_dﬁ,lsdns of a

~ conpound éflﬂflommﬁtbﬂ’rphemyl)Wmemy]npmpﬂﬂxl‘fm&mﬁhe(}ﬁ Jz&ﬁé?d 1k bn act| vating

with CDI mt@ém&,gq E@,# u ormila y| el ds a
conmpound of f%ﬁgmllﬁ A 5‘%‘@??‘9‘? 'ﬁ%f4@bwg ?sfré E%P%lﬂﬂdr‘éfcfﬁﬁm@lmbér ature
in accht dahdg errﬂé{f Hsefion iprgoed yighds. known per se and which are faniliar
to any person skilled in the art. Not only salts with inorganic acids, but

al so sal ts wi tHroasgamiaat Bicdedsitea e ki&x@n%@ﬁ‘%rﬁﬁéﬁ@&%rm@(ﬁ?w hl ori des,

hydr obr o iirates ra acet ates
succi nat g‘scgﬂ%ouﬁ&ﬂ)ﬁ%g&gz ona?rggomhﬁiflcf r&@ﬁ%éui Hiegeasties lfemdnqd(wtlm ke are
exanpl es GPPEGRHRNG dP%@efa'fﬁl’eemmplfﬂwarsglvsmthmans bolfendaseid %&%sénfa@optrrféﬁﬁﬂsses

for pr epaﬁanharrf@fmﬁﬁffpgqmegfforafbg[lppj%?lI in nore detai The starting
materials of fornulae |1 X1, Xill, XIV

15 In accordance with process variant ¢) a compound of formula I-2 is reduced to a

compound of formula I-4. This reaction is carried out with a reducing agent, such as
LiAIH, or BH3¢THEF, in conventional manner.

Process variant d) describes the reaction of a compound of formula VI with a
compound of formula VII to a compound of formula I-2. This reaction is carried out by
20 deprotonation of a compound of formula VI with KEMDS (potassium
hexamethyldisilazide) and subsequent addition of a compound of formula V1. A suitable

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

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

25 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 1 is described in
process variant ). A compound of formula I-1 is reduced to a compound of formula I-3 in
conventional manner, for example with LiAlH, or BH3eTHEF.

30 In accordance with variant g) a compound of formula XII is reacting with a
compound of formula XIII to give a compound of formula I-5. This reaction is carried out
in conventional manner with NaH in the presence of a solvent, such as DME.



and XV are known conpounds and maybe prepared according to nmethods known
in~the art. 15 In the schenes the foll ow ng abbrevi ati on2 $egtembacpossed:
EDCI N-(3-di et hyl am nopropyl) -N -ethyl carbodiinm de hydrochl oride HOBT

- hydr oxyb®®@2958572 azol e DVF di net hyl f or mam de CDI PCT/EP00/01668 " .-

1, 1' car bonyl di i m dazol et et rahydr of uran_;20 TMEDA )

N, N, N, N -tetranet hyl et hyl ene di am ne MDS pot assi um hexanet hyl di si | azi de

NaBHA_sodi umbReshipaniasient IaoNRith: aRdhumRYRICRAIBRKILLIE AEA.LYI 4L ugr oacet i c
d 2 N et hyl b Bylpd-A i |5
gglherrefle?}‘EA'ﬁQlfm%ﬁ’éas!‘flﬁag@?%éﬁ‘%’gglé‘?@%%ﬁgg%gve.erScherre 2 NaH, DMF X |

PCT/ EPOO/ 01668 - - The definition of substituents is given above. 2
Sept enber 2003 TYWEF0BHBBET describ@ te hewess Sor preparation of a compound of formula I-

1, wherein a compound of formula X111 is activating with CDI and subsequent addition of
5 acompound of formula Il yields a compound of formuta I-1.

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
salts with inorganic acids, but also salts with organic acids came into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

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

The following schemes 1-5 describe the processes for preparation of compounds of
formula I in more detail. The starting materials of formulae I, 111, IX, X, X1, X1, X111, X1V

and XV are known compounds and may be prepared according to methods known in the

art.

15 In the schemes the following abbreviations have been used:
EDCI N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
HOBT 1-hydroxybenzo-triazole
DMF dimethylformamide
CDI 1,1’carbonyldiimidazoletetrahydrofuran

20 TMEDA N,N,N’,N’-tetramethylethylene diamine
KHMDS potassium hexamethyldisilazide
NaBH; sodiumborohydride
NaCNBH, sodiumcyanoborohydride
TFA trifluoroacetic acid

25 DIEA N,N-diisopropylethylamin



x1lv NaBH,, CH3 OH PCT/ EPOO/ 01668 NaCNBH4 fornaline. acetonitrile The .
definition of substituents is given above. Schenme 4 11 HO2/$ptérabar2008l H4
The definition of substituents is given above. 2 Septenber 2003 WO 00/ 53572
-14 11 S IS%“ROZEA’ CH2 Cl12 The definition of substituents is g]ive_n
above. Scheme "Fe, TFA K2C03 CH3l NHCH3 1-14 PCT/ EPSG/FGEEREIS8 -
N(CH~2 1-13 The definition of substitued2s is given above. 2 Septenber 2003

Scheme 1
(R, HOBT (R),
@ EDCI, NEt, O
R 0 S 2
o R P {(R°),
OH P ' '
Lo T e e
R g H;,N\/@ X R f
R IX "R -21

HOBT.EDCI, NEt,
CH, ¢,

| \/@mz)n DMF
HN

XI
o
' R o) (R?),
98 |
R’ |
R® _ -2

NaH, CH,1

2
The substituents are given above.

Scheme 2

Cl >

NaH, DMF

R® XIl R

R, 3
R O HO;(@(RXIII | O "
. O

The definition of substituents is given above,



WO 00/ 53572 Schenme 7 OH 1.S0C12 2. NH2CH3 XM C O NH Li XX THF, TMEDA - 78
to -25 THF, TMEDA rt [XX The definition of substituents i2sS¢pisiapercdpoge. Cl
0 n PCT/EPOO 01668 ' . - 140' Rd H XVlIil -cyclic tertiare am ne As

nment i onedweankiser, the conpounds of formula | and their ppayapedibdscal !y
usabl e addition salts possess val uabl e_pharmacol ogi cal properties- It has
been found that the 5 conpounds of thé 1Br‘esent i nvention are antagonists of
the Neurokinin 1 (NK-1, substance PI% receptor. The conpounds were

i nvestigated in accordance with t recherae S given hereinafter. The affinity
of test conpounds for the NKI receptor was eval uated at human NK1

receptors in CHO8] s infected with the human NK1 receptor (using the
‘Sem i ki virug

$ o & o -
R
) H.N XV R (Ri‘)n
R NaBH, , CH, OH O N -
R® R’ "
. R5
41

XV
s

(R),
| R O (RY,
Neghe
g

I-42 -

NaCNBH, farmaline, acetonitrile

The definition of substituents is given above.

Scheme 4
(R), | ‘
& s O o
HO
R I36 R3 R3 Xl 0 . s

o

NH - R ERa rR® (R,
a O CDI,THF O %
R* C
RS

S

R i

/ BH, or LIAIH,

A0

The definition of substituents is given above.



10 expression system and radiol abelled with [3H substance P (fi nal
concentration 0.6 nM. Binding assays were performed in BEpSnidf2903(50
mv pH 7.4) containing BSA (0.04 9% | eupeptin (8 ug!l nm), Md2 (3nmV) and
phosphor awalomss62 M . Binding assays consisted of 2501. 11,0f -5RWhEaNe
suspensi on (1.25x105 cells / assay tube), 0.125 111 of buffer of" :

di spl aci ng agent and 125 Etl of [3H] substance P. Di spl acenent curves were
determined 15 with at | east seven concentrations of the conpound. The assay
tubes were incubated for 60 mn a Sﬁﬁéerrperature after which tine the
tube contents were rapidly filtered under vacuumthrough GF/C filters

presoaked for 60 qmy) with PEl_(Q with 2 x 2 nl washed of HEPES buffer
(50 MM pH 7. The radi oactj v retained on t R} ers was measured 2
. . .

Sept enber ND,00/ 53572 PRPREP00/01668 ' - -. 6 by scintillation
counti ng. ssgys were performed in triplicgs g 2 separate
experi nents. g affinity tothe NK—1-Peceptor, (i Tis in the
scope of 80058700 for the [t%®fEfs%d conpounds] Ej such conpounds

are N-(4-am nges2' - Ithyl - bi phenyl -2-yl)-2-g*
- phenyl ) - N-net hyl -i sobut yram de

' R -
2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N-(2' -methyl-4-me”1y| am no-

bi phenyl - 25yl ) i sobut,yr.am de 8.28 8.01 2'-methyl -5-(4-nethyl -pip

erazin- 1- ﬁ%—%ﬁ3‘?55’&}7%‘2‘3585‘?%’6&]95?"6“ 3&’"’6‘ (3,5-bis- 8.84
trifluoronethyl-benzyl)-nethyl-amde 5_The conmpounds of fornula | as well
as their pharnmaceutically usable acid g8t8TMesh salts can be used as

medi canents, e.g. in the formof pharnaceutical preparations. The

phar maceutical pr ngﬁr ations can be adm ni .orally, e.g. in the form of
tabl ets, coates,*

8

:
U

ed, | ets, dragees, hard ¢ soft gel ati ne capsul es,
solutions, e i ons or suspensions. T R® Ry (R}
B | R -
R R R3R3 (Rz)n —— N !
N Fe, TFA O
O
R* O " 12
NH,
NO, 111
K.CO,
CHy

C
. .
R E Rgs (R), O N
4 O
T T

NHCH, 114

The definition of substituents is given above.



adm ni stration can, however, also be effected rectally, e.g. in the form of
suppositories, or to parenterally, e.g. in the form of i npPcsptenbead0dsi ons.
The conpounds of forrmula | and their pharnmaceutically usable acid addition
salts cawoow/sps7ecessed with pharmaceutically inert, inorgafePoddiety -ganic
exci pients for the production of tableh§, coated tablets, dragees and hard
gel ati ne capsul es. Lactose, corn starch”or derivatives thereof, talc,
stearic acid or its salts etc can be.used as such excipients 15 e.g. for
tabl ets, dragees and hard gel ati ne cgégﬂpﬁg. Sui t abl e excipients for soft
gel ati ne capsules are e.g. vegetable oils, waxes, fats, sem- solid and
l'iquid polyols gc.oSuitable excipients for the manufacture of solutions
and syrups are € g.fwater, pshyols, sacch b ofe, i nvert *®ugar 9gllucose etc.
i+ i al cohol s,

20 Suitabl e ex sol u S\ e e.g. water,

polyols, gly > veget abl €. 8HiGHetc. S bl el exci pi gn ar
suppositories are e.gXVhatural or hardehed oi l yypvexes, f , Xxgem -1iquid
or liquid polyols etc. Mreover, the pharmaceutical pr epeicariaomsmioan’
contain preservatives, solubilizers, 25 stabilizers, tting agents,

emul sifiers, sweetengrs, colorants, fl@ayorants, sal{sRfpr varying 2

Sept enber 2003 WD 00153372 PCT/ EPO D1668 -17 thé 0notic pressure,
buffers, masking ag }4antio§ioqn¥%. They c®&T afs@ contain still other
t herapeutically e kubstances" e dosage cap\va % Wthin wide limts
and will, of ﬁg@e, “be fitted t?HIEIﬁ;léd)\B di vi dual ui |Errents in each
particul ar case.~¥n gener@k, in ngmggse of or AN auf nistration a daily 5
dosage of about 10 to 1000 ng per person of R @E’-ound of general fornula I
shoul d be appropriate, although the above upper lint €8nh al so be exceeded
when necessary. The follow ng Exanples illustrate the present invention

W t hout Iinitin?xhiéfﬁ%J t enper at ures aqﬁwgiven i n degrees Cel siuys.

Exanpl e | uii "
Br.
3
O R R? (Rz)n
PRAs

RR wi R
)
I-23

The definition of substituents is given above.

",

EHF, TMEDA

As mentioned earlier, the compounds of formula I and their pharmaceutically usable
addition salts possess valuable pharmacological properties. It has been found that the

5 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 hereinafter.

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

receptors in CHO cells infected with the human NK1 receptor (using the Semliki virus

10 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 pg / mi), MnCls (3mM) and phosphoramidon (2 uM). Binding assays
gonsisted of 250 ul of membrane suspension (1.25x105 cells / assay tube), 0.125 pl of buffer
of displacing agent and 125 l of [3H]substance P. Displacement curves were determined

15 with at least seven concentrations of the compound. The assay tubes were incubated for 60
min at room temperature after which time the tube contents were rapidly filtered under
vacuum through GF/C filters presoaked for 60 min with PEI (0.3%) with 2 x 2 ml washed
of HEPES buffer (50 mM, pH 7.4). The radioactivity retained on the filters was measured



10 Bi phenyl -2-carboxylic acid (3,5-bis-trifluoronethyl-benzyl)-nethyl--am de
a) Bi phenvl -2-carboxvlic acid 3,5-bis-trifluoronethyl - beﬂzSdpa&mm.Z“Dosa
solution of 0.79 g (4 mmol) bi phenyl 2-carboxylic acid in 30 M CH2O"

1.12 M (Woawmsd7y triethylamn,- 0.60 g (4 mml) 1- hydr oxy pp@Rp@é/biedsCl- "and
0.76 g (4 mmol) N-(3- dinethylam nopr opgég) - et hyl carbodi i m de
hydrochloride 1.167 g (4 mmol) 3,5-bis trifluoronethyl-benzylam n was
added. ‘Thegy, The reaction mxture
s di 1 ut ol a8 ) RS A E B et Gt e Bkt 20,
The aqueo§¥PYTHY@YS were backextracted with 50 ml CH2CI 2. The conbi ned
organic layers were dried (MgSO4), filtered and evaporated. The residue

was purified ﬂyeafﬁnmmﬂgmaphy«(e&dazgw%gmwgmhgg JF8.08igvR) 2: 23 g (73%
bi phenyl - % 15% %é g gl S-tri f‘%uoro -benzy I anm de'a
col orl ess *s0 , pungy %mp 5° %st’ﬁ ﬁWP?“ Hoxyl i ¢ aci d

(3, 5- bi sqtrTftUuot unm hvi=tbenzy rethyt—ar-de-—Jo-a-solution of 0.63 g (1.50
mmol ) bi p%ﬁ%rpmzlccérrbethylrb@hwi-a -18)-B{ b Dbit-triffdouenen®l-pémylpenzybgan de i|n 10
NN di med-pyekypndaBhakA8ide- 08 g (1. 98 mmol) sodi unhydri de (60% di sper sijon

in mneral oil) was added and the reactlon mxture was stirregd for | hiy.

After the d 1 on_of ol ethyt—-edi-de—at—6-—the

reaction f%lé é%ﬁ‘é"fgﬂ‘?ﬂwgaﬁww - ‘H?tQYl Iélt(zl?llnﬂhl?hé -methybirononi &Our e was
di stri but éapfbeylv%plbmﬁibutykamw@, 50 M brine and 50 m CH2Cl12.] The phasg
were separated, the aqueous |ayer washed twice wwth 50 M CH2Cl 2. The

conbi ned | gr.gapif.5l @YVRLS Y ) nd gvaporared. The

resi due Was o pUI)/FfE)I JSE) yﬁﬁ?%ﬁé%‘ ’?‘A%h@’ Cé?oﬁarh ﬁ'frlac‘ ddécdiss g8-42 15:1) to
gi ve 0. 50 glagopedybd “W prieepr azméar boxyl ic acid
(3,5-bisttrifluoromethyl-henzyl)-nethyl-anid e as__colorless isolid, mp.

97-88. 2 Sept &‘h‘aecﬁ SRl WOEDPHBITE el 28 X EP
Bi phenyl - 25681 bax o di cﬁl orgﬁmhﬁ ‘%‘JP%]]_% gg%}cﬁz?ﬁdmon

anal ogous ~nanner iﬂed%ﬁ%}%lc?eé'??tf ek 1 The é’ﬁﬁPé}laiméﬁe%tﬁé‘rﬁem@@m'ﬁhmed from

pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated

%
wn

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
10 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
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

15 e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-
solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and Syrups are e.g. water, -
polyols, saccharose, invert sugar, glucose etc.

20 Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,
vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,
semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,

25 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying




bi phenyl - 2- carboxylic acid and 3, 5-di chl orobenzyl am ne

bi phenyl - 2-carboxylic acid 3,5- 5 dichloro-benzyl am de a52£ecp¢émhér®93
solid, mp. 152-153, which was nmethyl ated as described in Exanple | b) to
gi ve bi phwooesdsiear boxyl i c aci d (3, 5-di chl or o- benzyl ) e bRy Epadd @6 -as a
colorless solid, mp 126-128. Exanple 3_10 Bi phenyl -2-carboxylic acid"

met hyl - ( 3- rret hyl -5-trifl uoronethyl - benzy{') amde In an anal ogous nmanner to
that descryj, | a) there was obtained from

bi pheny! - é ‘q% “g‘g;‘a%t@‘%f}féﬂ%]“’ék‘ﬂ%f‘ﬁﬁ?|‘sfsfatﬂPP%“Ba%tﬁo%t'ﬁw alspenmainatill ne

bi phenyl - At Qféhﬁémmdlyafélueblssmmbs5 trifluoromethyl-benzyl am de as a
colorless solid, mp. 126.7- 127.1, which was nethyl ated as described in

Exanpl e | b) mheglb Yepe bc{rpﬁ?ﬁmthx% xﬂ@é hf??fr)ﬁ lah? wi{?no?g&gge, be ﬁttf%m tgggnclﬂ'lfiual VB

met hyl - ( 3- net el;::jgstrlfluororinat % benz
(El): 383 re‘é%%“ At pprtigilargp nﬁ'ﬂﬁnﬁ'ﬁéhﬂd exagepfional plinnistoition a daily
E’;} 5- bi E}Ej rdokdga of abet: b ko He02yy peripdaoh bf ﬁﬁoﬁp@irﬁg@ﬂg%nmrm%uﬁa@ shdhal be
escribe ai ne
br ono- bi phgﬁryﬁa{’gglg?b&%ﬁ%}}ecﬂggﬁeogﬁ Hméttqgnﬁlsg be Ff“‘reF%%‘r‘?‘heet“HWesbae’eryl anin
- brono- bi phenyl - 2-car box;i acid_3,5-bis-trifluoronethyl-benzyl am de as
a col orl ess SH%F(ﬁOHOIWg Pemp eSB@EStf@F\ﬂ EPB‘%W‘@HBOH without limiting it. All
2' - Br ono- hepheayreregivhitnepeatildus, 5- di chl or o- benzyl anide 25 In an

anal ogous manner to that described in Exarrpl e | a) there was obtained from
2' br ono- bi phenyl - 2- car boxyl i ¢ a&kéinpled 3, 5- di chl or obenzyl am ne

-bro hen carbox acid_3, or o-benzyl am de as a col orl ess
soI id, np %Bh }ng-cg rbpYicHc %/dlégg;n]fif én%u%‘@mfthyéh’ﬁwl)o{“ﬁ%h%m@ carboxylic acid
(3, 5- bi s tan Bigheoylatretrbytviibetid 315)bisreifudromeitdEbe2ySapaenber 2003 WO 00/ 53572
_ PCTI EPOOI;IOOAJ‘So?Lﬁion of0.79 g (4 mmol) biphenyl-2-carboxylic acid in 30 m! CH.Cl,, 1.12 ml (8

mmol) triethylamin, 0.60 g (4 mmol) 1-hydroxy-benzotriazol and 0.76 g (4 mmol) N (3-

dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride 1.167 g (4 mmol) 3,5-bis-
15 trifluormethyl-benzylamin was added. The reaction mixture was stirred for 16 hrs. The

reaction mixture was diluted with 20 ml CH,Cl,, washed with 50 mt 0.5N HC} and 50 ml

H,0. The aquéous layers were backextracted with 50 ml CH,Cl,. The combined organic

layers were dried (MgSOy,), filtered and evaporated. The residue was purtfied by

chromatography (8i0,, CH>Cly/MeOH 40:1) to give 0.93 g (73%) biphenyl-2-carboxylic
20 acid 3,5-bis-trifluoromethyl-benzylamide as a colorless solid, m.p. 86-87°.

b} Biphenyt-2-carboxylic acid ( 3,5-bis-triftuoromethyl-benzyl)-methyl-amide

To a solution of 0.63 g (1.50 mmol) biphenyl-2-carboxylic acid 3,5-bis-trifluoromethyl-
benzylamide in 10 mi N,N-dimethylformamide 0.08 g (1.98 mmol) sodiumhydride (60%

dispersion in mineral oil) was added and the reaction mixture was stirred for 1 hr. After the

3]
19}

addition of 0.15 ml (2.4 mmol) methyl iodide at {°, the reaction mixture was stirred for 3
hrs. at RT. The reaction mixture was distributed between 50 m! H>O, 50 ml brine and 50
m] CH,Cl,. The phases were separated, the aqueous layer washed twice with 50 ml
CH;Cl,. The combined organic layers were dried (M g50y), filtered and evaporated. The
residue was purified by chromatography (SiO;, ethyl acetate/CH,Cl, 15:1) 10 give 0.50 g
30 (76 %) biphenyl-2-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl- amxde as

colorless solid, m.p. 97-88°,



-19 I n an anal ogous manner to that described in Exanple 1 a) there was
obt ai ned from 2'- brono- bi phenyl -2-carboxylic acid and 2 September 2003
(3,5-bis-trifluoronethyl-benzyl)-mnethyl-amne 2'-

br ono- bi phewnykas?x car boxylic acid ;
(3,5-bis-trifluoronethyl-benzyl) - nethyl am de as a colorrgg@P%%Vﬁﬁ,'NB
(El): 514 (MH). 5 Exanple 7 18 -
N-(3,5-Bis-trifluoronethyl-benzyl) - nethyl 2- napht hal en- 1-yl - benzam de In
an anal ogous manner to that describ PH’%&anple 1 a) there vas obtai ned
from 2- napht hal en-1 -yl -benzoic acid and

(3, 5- Bi s-Biphénylidraneetylit ad:)é(ﬂ,wd)chm&ai‘olﬁbénzﬂﬁﬂr% amide 10

bi s-trifluoromethyl-benzyl)-Nnethyl - naphthalen 1-yl -benzam de as a

col orl esg nSaQJ dnglnﬁo%ﬁggﬂe)r to éxja4déscnggc?dm EE)a(tmml)e 1 a) there was obtained from

2' - Met hoxy- bi phe car box
(3, 5-bis- kt‘Pbﬂ‘ﬂYhé'rCéfh@ﬁfhlyq aci:;bm!ya 5-dinkidrgberapladitine Blpﬁeﬂynz&arb%ﬁﬁlcqmt!ﬁs manner

to thai dg8qbidadzi1 lcSlolrle@sgther $. Y62 19}3 ‘.ahlgh was from.

met hoxy- bj phenyl - 2= car boxyl1'c acl methylated as
(3, 5-bi s- 4eﬁrfheé@? ramply|L-bb éngiye biphren Hiyll-eabivitptic acid (3,5-dichloro-benzyl)-

%é EELP2&¥?PPPQ§?%LEtﬁg@ﬁggﬁ¥l ﬁlﬁe ﬁlFSanlde as a colorless oil, M
(I1SP): 468.2 (MrH)}. 20 Exanple 9 thhoxy bi phenyl - 2- car boxyl i c acid
(3, 5-bis-trifluoronethyl-benzyl)- ne&& A{ de In an anal ogous manner to
that described. in Exang@e 1 a) there mag obt ai ned from 3' -

met hokd)- B’}: @fy P_cgr}(gaqy aqjd me thydi( 3t naetlalyl- -5-trifluoromethyl-benzyl)-amide

- hyl
g 3, r5re :JIhE é%ragragﬂgﬁgﬁ%gﬁgg Qgt')i}fl/?/ c:.l%crr@etd dX Exampﬂ.el a) there was obtained from

(3,5-bis P}P@F‘Vh%wcw}‘i}ﬂaﬂ@éml@l e thgl-Bytriflaoi ceeting- beaﬁ,lmaeb%bm oil, M
| SP): 4685k L&inlQ; t d
(575 bi o i Méﬁdnit“ﬁéy‘?’“%eﬁﬁ%ﬁfmt IF%L%Q‘[&P&%%C%}HHSSP%?&E\B/h%cl%gcher to
that desd 76ed‘H1 thylated ;3s P@ﬂ?édmgxam}vlaﬁ htb fivasipRényBO-carboxylic

met hyls biapilenythyl2c3caefk s tHgn &eht N Senzvl
e (Mlﬂgf | uy(;r (oA ﬂ?l béngyl ot n@? ;/:112}’) amidefsaco]orless oil, MS (EI): 383

nmet hyl - nyl - 2-carboxylic acid
(3, 5- bIS trifluoronethyl-benzyl)- neggﬁhpgque as a

2'-Bromo-biphenyl-2-carboxylic acid 3,5-bis-trifluoromethyl-benzylamide
In an analogous manner to that described in Example 1 a) there was obtained from 2'-
20  bromo-biphenyl-2-carboxylic acid and 3,5-bis-trifluormethyl-benzylamin 2'-bromo-

biphenyl-2-carboxylic acid 3,5-bis-trifluoromethyl-benzylamide as a colorless solid, MS
(ED): 502 (M").

Example 5
2'-Bromo-biphenyl-2-carboxylic acid 3,5-dichloro-benzylamide

25 Inan analogous manner to that described in Example 1 a) there was obtained from 2'-
bromo-biphenyl-2-carboxylic acid and 3,5-dichlorobenzylamine
2'-bromo-biphenyl-2-carboxylic acid 3,5-dichloro-benzylamide as a colorless solid, m.p.
122.5-123.2°. -

Example 6
30 2'-Bromo-biphenyl-2-carboxylic acid (3,5-bis-triflucromethyl-benzyl)-methyl-amide




colorless oil, M5 (El): 450 (MH+. Exanple 11 -
2-(3,5-Bis-trifluoronethyl-benzyl oxynet hyl) - bi phenyl 2 SeptSzphenbez@083 WO
00153572 PCT/ EPO0O/ 01668 - -20 To a solution of 1.53 g (6.26 mmol)

(3, 5- bi s-Wwoidplssyt onet hyl - phenyl ) -nmethanol in 15 m N, N- dippRpfebydoikg-ma m de
0.30 g (7.52 nmmol ) sodi umhydri de (60% di Sper sion in mneral oil) was ‘added
and the reaction mxture was stirred fof?1 hr. After the addition of 1.27 g

(6.26 Mo - - Qi phenyl, N m N i met hyl f ormami de at 0, the
reaction %1@)%,?%}?% u\%ﬁ?}%’i@ﬁ t :Hé% Cfé?)%/m?fdﬁ? Ef?‘a’ale‘%% g’FFFe“’%“‘é’&&‘F@rf‘QW%t‘ur e was

di stri but bobrbe{hildeny@czrboxyﬂiz(@;id%d@,swik—mﬂm&n%ﬂ%en@ﬂ?—%eﬁa 1-hRanphases
were sepa L a reowashed, tw c jth 50 Q.2. The

conbi ned %?%rgnibéﬁ $§§Ie?g§§g%icg¥ﬁéa%gﬁﬂ??roﬁeﬁ‘ty&%ﬂg'ﬁ’ae%@iﬁéﬁé?ﬁ%%d. The
resi due waelopessiselibdMblEILIMekBt-UJ).aphy (Si 02, hexane/ ethyl acetate 40:1)

to givg 1.25 g (47 %9 2-(3,5-bis-trifluoromethyl-benzyl oxynmethyl) -biphenyl
as a colorless 10 oil, Ms (El): 410 (M) Exanple 12
(3,5-Bis-trifluoronethyl-benzyl)- (2" Eratplexy- bi phenyl -2-yl nethyl)-am ne To

a sol uti oy pf 5 @;.00: I - Disoty L fLuor met hyl benzal dehyde in 15 mi
met hanol NO%%%gé%g&gg&nn%}ﬁm%y n%tnﬁécgﬁ k 'f‘?ﬂkﬂ ‘f“—'g'yt/{*’?rlzﬁ’é‘t‘ | ami ne was
added andIn peapadegous ornnsr teithatudeecrived is Ekampel 1 fipthede s obMide@riraddi ti on of
0.13 g (3 DD : Een. . M xtur s stirred. for r .and
néﬁ}ltmlll_l W%IE 9&%&%@%5 ®%-triH rome %-s en ii—mgygawqﬁ]]g-git)

then poured into ice/water. ueous phase imes
with 68 nbisarificeromerhd-tesr}-hetethyldmiaphthajear syviemeardidie agla cd MR SN,
filtered W(qu:@@@g@t_ﬁd) The residue was purified by chromatography (Si02,
CH2C12) to give 0.82 g (81 % (3,5-bis-trifluoronethyl

-benzyl)-(2' - met hoxy- bi phenyl -2 20 yl nethyl)-amne as a colorless oil, M
(1SP): 440.3 (M+H) +. Exanple 13 Example 8
(3,5-Bis-trifluoraonethyl-benzyl)-(2'- met%oxy- bi phenyl - 2-yl met hyl ) - met hyl - am
ine To a2SME@hQXb’rblbhen@i-2;(931@3oetﬂ?i%idﬁﬁ;.’y—))is—triﬂuoromethyl-benzyl)-methyl—amide

(3, 5- biss- t4 b bR QB HheDSNEN desdribed rﬂ?kbﬂ)\ﬁyi a) there was obtained from 2'-
methoxy-biphenyl-2-carboxylic acid and (3,5-bis-trifluoromethyl-benzyl)-methyl-amine
2'-methoxy-biphenyl—IZ-car_boxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide as
a colorless oil, MS (ISP): 468.2 (M+H)".

20 _ Example 9

2'-Methoxy-biphenyl-2-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide
In an analogous manner to that described in Example 1 a) there was obtained from 3'-
methoxy-biphenyl-2-carboxylic acid and (3,5-bis-trifluoromethyl-benzyl)-methyl-amine
3'-methoxy-biphenyl-2-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide as
a colorless oil, MS (ISP): 468.1 (M+H)".

2
in

Example 10
2'-Methyl-biphenyl-2-carboxylic acid (3,S-bis—'tri'ﬂuoromethyl—benzyl)-methyl—ami&e :
In an analogous manner to that described in Example 1 a) there was obtained from 2'-
30 methyl-biphenyl-2-carboxylic acid and (3,5-bis-trifluoromethyl-benzyl)-methyl-amine 2'-
methy]—biphenyl-z-carboxylic_acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide as a
colorless oil, MS (EI): 450 (M-H)".

Example 11
2-(3,5-Bis-trifluoromethyl-benzyloxymethyl)-biphenyl



bi phenyl -2-yl methyl)-amne in 5 mM acetonitril and 0.35 m (455 mmol) -

formalin (36 %in 25 -water) 0.091 g (1.46 mmol) sodi untyagdzptahyatiZode was
added in small portions. The reaction mxture was stirred for 45 mn and
than pour ggp hésg2nat er. The aqueous phase was extracted three t| mes. Wi th
60 m CH2Cl2. Thé combined organic |ayers were dried (NaZ-SGH% H‘Sptered
and evaporat ed. The residue was purified0by chromatography (Si2, CH d?2)

to give 0. is-trifluoronethyl -benzyl)-(2' -nmeth

oxygbl pheny? 2 g(’lé %5%@656;2%m9| 3énb1ﬁ€1fh@rémﬁiybphés,;) -piethandlBn (15 5R)

454. 4 (M HAN-dEx & mkfnide 0. mo iu r %

N- Bi phfany:-]?l.é- I %hg@g' s t??%l(yusozrrgrreg)hsyfl ]ﬂ}éyd %-(Re/r%ﬁli’y’is‘.ogé%trxgﬁfr&la 2

Sept enber 2 d%’ &SR IRBHIE vps 8 g Ted for 1 ZﬂﬁéfahaaCklbﬂmﬁdaﬁimmg 272 ny
(1.0 ol )(63%65Hﬂnbb)(2t~ffﬂ6ﬂomﬂﬁﬂlﬂb@ihbwﬂ)mp%mwtémﬁ%h& Shﬁ’ df oéL & t '
tetrah carbonyl di’i m A SFAGPT n one
pgr{?o?;ﬁ“ H{S wﬁﬁéngg%@ﬁgﬁsmué(i r%@égo’éﬁqﬂ%ﬁ‘IV;WIStzzbhm bahveﬂméﬁnﬂ

t enper at urkd,Quril :ﬂléb}urf@ndﬁo SlrQHDIC),. Thé phieaberd seplardiBd, iyd aq%%ﬁ!;%)}@?%ag‘d ﬁed

Stirrin t da roompb tenperature
i Ixt ulr egm"{gﬁg\%%oérd;%f‘g ¢ ﬁ.ﬁéoﬁg}e&l?ég%an {VrgﬁeéﬁiegﬁMgé@ﬂbﬁhcr@gnathy

(Si 02, hemnMretedyThmaﬁM\ea@uhﬁe(ﬂ by @hr\b&ai&@a]ﬂﬁ' (S@%xe%pﬁev\ﬁ?pﬂél afda(; lél 32- VB

3, 5- bi N net t e as Crys
(15m): asdoedua B W BRER dinsorois) Sl ey abiphen as o colories
(3, 5- biﬁs tml MG o ﬁ'gﬂ} phenyl ) - N- et hyl - pr opi onami de  a)

N- Bi phenyl - 2-yl -2-(3,5-bis-trifluoronethyt-phenyl). acetanm de In an

anal ogogous nanner to that described;in |l e 14 there was obtained from
2- am nob| henyl and 3,5-bis(trifluofoM&thiA ) phenyl acetic acid

N bi pheny|(32-Ki ilzﬂ(@oawﬂl}%bmwﬂ)rﬁZf—hudroam}jsh/dnypm@-nﬁkmy@rﬂ%ﬁgn de as white
crystals, M5 (ISP): 424.2 (IVH—|)} b) (R S) NBiphenyl-2- 1-2-

285 5. (0,65 rom TN phen H*%%%“S T, g LRDLRRRLA 10 B b oe
acet ami de %39 & 25"54rﬁm]~ql)|\(|8 pqxrbfp(bpmifﬁ—x]bnmhi)daimm’egm a&M a1d tﬁé-re@&xdﬁm| )
pot assiUMmixture was stirred for 1 hr. After addition 0f 0.13 g (3.45 mmol) NaBH; the reaction
mixture was stirred for 1 hr and then poured into jce/water. The aqueous phase was
extracted three times with 60 ml CH,Cl,. The combined organic layers were dried
(Na,50,), filtered and evaporated. The residue was purified by chromatography (SiOs,
CH,ChL) to give 0.82 g (81 %) (3,5—bis—triﬂuoromethyl-benzyl)—(2'-methoxy—biphenyl~2—
20 ylmethyl)-amine as a colorless oil, MS (1SP): 440.3 (M+H)".

Example 13
(3,S—Bis—triﬂuoromethyl-benzyl)~(2'—methoxy—biphenyl~2-ylmeﬂ1yl)-methyl—amine

To a solution 0f0.40 g (0.91 mmol) (3,5—bis-triﬂuoromethyl-benzyl)~(2'—meth0xy-

biphenyl-2-ylmethyl}-amine in 5 m! acetonitril and 0.35 m] {4.55 mmol) formalin (36 % in
25  water) 0.091 g (1.46 mmol) sodiurhcyanoborohydride was added in small portions. The

reaction mixture was stirred for 45 min and than poured into water, The aqueous phase

was extracted three times with 60 ml CH-Cl.. The combined organic layers were dried

(Na,S0y), filtered and evaporated. The residue was purified by chromatography (5103,

CH,Cl) to give 0.33 g (80 %) (3,5—bis~triﬂuoromethyl-benzyl)-( 2'-methoxy-biphenyl-2-
30 ylmethyl)-methyl-amine as a colorless oil, MS (ISP): 454.4 (M+H)*.

Example 14
N-Biphenyl-2-y}-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-acetamide



20 hexanet hyl di sil azi de was added at 0. Stirring was continued for 1 h at
roomtenperature and the reaction m xture was cool ed to O Z2fptembes2008i s
tenperature, 160 ng (1.07 mmol) nethyl iodide was added. After stirring
for 3 hrswo#p/5356bm t enperature,” ethyl acetate was added pegeedvmiggsgani c
| ayer was washed with brine, dried (M ) and evaporated. The residie was
purified by chromatography (Si 2, hexafie/ethyl acetate 4:1) to give 200 ngy

25 (65% P asol
N- bi phenyl - afg/ut.wq 0f272 mbg(1 £ mlrrIOPuséf’r gﬁ’éttrﬂuf’r%ﬂeéh’f} Bhewlﬁ%ﬁ”ﬁﬁfldb‘? dFtlonani de as
white cr ﬁ?r&h@mfﬁﬁn(llsgp)g(IMH@IXMI“I)HborEkhmH&olﬁvas added in one portlon at
2(35BI@TB&JL&%€}H§E Yy I th 4-nitr Lp I)-|sob
utyramde  a 19" - Me d? -ﬁﬁoﬁﬁ%}ﬁ f))r%% %t r‘goem S eﬁ%tufﬁ)a“ lbrﬁ7 ég?)"F“OyJI
(4.6 mol Iplzﬂmf%ﬂ‘bn!yﬂwﬂwwasmdéed S0rifmg wmneuemr Blday ablrsegli um
car bonat @es@kMbir®Th Jréa%tmgn(lﬁ s(tri;phen hi ne) -
pal | adi u e§f and 72e l u%ﬂ@h%orﬁéfi ﬁg%}%n 8‘9%‘3?%"%358at ed under
argon at PePgEphy, Séobhf-”fa@ﬂ eﬂﬁ’b@ﬂei%g-”‘tlb t@ gl 6@@64%)1Neb1plﬁda@1-aqu@ous
phase was3gepiatat@sonaty 01 Gy 0 57
PCT/ EPOO %gl-ﬁi? 22 ?ol uene. he COI’Tb)If néﬁﬂg’r%%e:%ﬁ@%&b ta@s %mgﬁg W th
bri ne, ( Na2SO4) and evaporated. The residue vvas pUI’IfI ed by
chr omat ography (Si 2, CH2Cl 2/ hexane 2:1) to vyield 950 ng (91% of

-rre (gy -4-nitro-bi phenyl-2-ylam ne as_a pale yellowoil, Ms (El): 228

b)2 3,5-)3is-trifl uororrethgy‘l oyl ) - N-(2' - met hyl -4-nitro bi phen

I i ion, of 925 4. 05 mol .
mit %yl(iﬁ#& %ﬁr‘ﬁieﬁﬁ’lp%%? 3o b taifugecmapidry P}g)E?;lYHIN(rﬁetb%l -propioh)mide
N—et hyl dia) $0BE nfP9&dniga an ice bath and a

solution of 1 42 g (4. 46 rrrm - rifru met hyl - phenyl ) - 2- met hyl
- propi onyﬁn anana s added dropw se. The reaction

in
m xture was 9 g%tou? g’éﬂ??é‘ﬁﬁ@rt éfsﬁf‘g\? Examply Mythere wap pbtalra@ddmtm an of
CH2d 2, talmanobxghafnybadcb.’y@bls(mﬂhedamrhﬂ);ﬂhehlylh&ﬁtlaﬁa|NLI>IpIPI@ Bﬁ

SOl Ut Lo LSRR I BURR B e e P, ()

- bi phenyl - 2-yl)-i sobutyram de as yel I ow

(35b|

b) (R.S) N-Biphenyl-2-y1-2-( 3.5-bis-trifluoromethyl-phenvl)-N-methyl-propionamide

To a solution of 288 mg (0.68 mmol) N-biphenyl-2-y}-2-(3,5-bis-trifluoromethyl-phenyl)-
acetamide in 0.5 ml N,N-dimethylformamide under argon 204 mg {1.02 mmol) potassium

20 hexamethyldisilazide was added at 0°. Stirring was continued for 1 h at room temperature
and the reaction mixture was cooled to 0° again. At this temperature, 160 mg (1.07 mmol)
methyl iodide was added. After stirring for 3 hrs. at room temperature, ethyl acetate was
added and the organic layer was washed with brine, dried (MgSOy) and evaporated. The
residue was purified by chromatography (SiOs, hexane/ethyl acetate 4:1) to give 200 mg

25 (65%) of N-biphenyl-2-y1-2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-propionamide as
white crystals, MS (ISP): 452.2 (M+H)*.

Example 16

2- (3,5—Bis-triﬂuoromethyl-phen_yl)-N-(2'-methy1—4—nitro—biphenyI-Z—yI)—isobutyramide
a) 2'-Methyl-4-nitro-biphenyl-2-ylamine

30 A mixture of 1.0 g (4.6 mmol) 2-bromo-5-nitroaniline, 20 ml benzene, 10 ml 2 N sodium
carbonate solution, 159 mg (0.14 mmol) tetrakis(triphenylphosphine)- palladium(0) and
725 mg (5.07 mmol) o-tolylboronic acid was heated under argon at 60° for 20 hrs. After

cooling to room temperature, the aqueous phase was separated and washed twice with




crystals, M5 (ISP): 511.3 (MtH)*. 15 Exanple 17 2-(3,5-Bis-trio

uor onet hyl - phenyl ) - N-nmet hyl - N- (2' - met hyl - 4- ni t r o- bi pheny2-Sepjémber 2003
i sobutyram de To a solution of 1.75 g (3.43 nmol)

2- (3, 5- biwotepissazpor omet hyl - phenyl) - N-(2' - met hyl - 4- ni tro-diphe 6}%68
-2-yl)-isobutyramde in 11 m N, N-di net hgl f ormam de under "argon §
(4.1 mol) of 1 M pOtaSSI um hexanet hyl d#3i| azi de solution in

t et rahydr ddddro Wi se at Stirring was continued for 1 h at
room terrpggr’glgure ang F" egl’:’ﬁgg&c Wﬁrs‘i’ﬁrﬂ"ﬁ‘ﬁ%ﬁ%}l bupt aldied (N@SBgnd. At this

]Eerrper ﬁt urewapodatdd The résfidtileébvmhﬁedrl]m? ydon 2064 rdghy (&&?djﬁ c@-ﬁ@?ﬂhe,ﬁﬁé Srygtirring
3 bur t s. added of gani c
ayer s b ha e RO me?hcw%ea%reﬂﬁg&wﬁg- SRintor arieaclomel M (e was

25 purifi @8 M khr omat ogr aphy (Si G2, ethyl acetate/hexane 1:1) to give 1.0 -
g (56% 2- (35b|s- trlfluororrethyl g
- ph I = | - 2- -i sqbuyt yram de as
phenyls) - —gg en-? Lf-x%o utyramide

|l t
N ( 4o A nésplutissatpe mbﬂﬁ@ﬁymmgl-)jll-)n-eﬂqyﬂ 3 Sitiosipher buatamRLRY L 0B il (608
enyl ) - N- mgdfyh N- Eﬁﬂﬁ%dﬁr m-gq {9 Tr\]rasrc\){o g:sd in'3H 1c(e]bat%1 and a so?utxon

2-(3,5-bis-trifluoroneth
met hyl - 4- Af 1 #48#-Ahergl) éignri)bm g ylmathyl}phm}'l)l2-méth)thirbplhﬁﬂrcﬁlbb'i'&@ﬂm and 3

m wat er | ostrlfluoroacetlc aci d
wer e addem&g\ggﬁr‘({%\%&g ?d lw}se Tmeg H?‘%g wap %Ep Po RN BYPRsFaN ST 2has

cool ed't o Fsoo‘}ﬁqréﬁﬁélpapagbl %hdheoa@mcamu wasHted a5 Pt 5030682 M0 R0/ 53572
PCT/ EPO®IQ1 36188 0n; drded (Mg@@.g}jﬂ'ﬁi é&@g%ral%a% gﬁg dg L1608 pgx aphy (Si 02,

hexane/ et gyél acet F % h give

N (4-anin OYREF?{V PR efH;XP— gxﬁw—ﬂzn(rg - 8phinyl-2ryil FHsolnrtpmedtityds yeikany | ) - N-
et hyl - i s elystals) ®I% (WeP)os 13tV M. | ow crystals, M5 (1SP): 495.2 (MtH) +.
Exanple 19 5 2-(3,5-Bis-trifl uoronethyl - phenyl) N (4-di methyl am no- 2'-
ethyl--b i phenyl- 2 -yl)-N

15 Example 17

2-(3,5-Bis-trifluoromethy1~phenyl)-N-methyI—N-(2'-methyl—4-nitro—biphenyl—z—yl)-
isobutyramide
To a solution of 1.75 g (3.43 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-N-(2'-methyl-4-
nitro-biphenyl-B-yl)—isobutyrarnide in 11 ml N,N-dimethylformamide under argon 4.1 ml
20 (4.1 mmol) of 1 M potassium hexamethyldisilazide solution in tetrahydrofuran were added
dropwise at 0°. Stirring was continued for 1 h at room temperature and the reaction
mixture was cooled to 0° again. At this temperature, 0.32 ml (5.14 mmol) methyl iodide
were added. After stirring for 3 hrs at room temperature, ethyl acetate was added and the
organic layer was washed with brine, dried (MgS$0,) and evaporated. The residue was
25 purified by chromatography (SiO,, ethyl acetate/hexane 1:1) to give 1.0 g (56%) 2-(3,5-bis-
trifluoromethyl—phenyl)—N-methyI—N-(2'—methyl-_4—nitr0—biphenyl-Z—yl)nisobutyramide as
yellow crystals, MS (EI): 524 (M™).

Example 18

30 N-(4-Amino-2’-methyl~biphenyl-2-yl)~2-(3,5—bis-triﬁuorornethyI-phenyl)-N-methyl-
isobutyramide
To a solution of 950 mg (1.81 mmol) 2-(3,5—bis—triﬂuoromethyl-phenyl)—N-mqthyl-N-(Z'—
methyl-4-nitro-biphenyl-2-yl)-isobutyramide in 12 ml tetrahydrofuran and 3 ml water 608

mg (10.87 mmol) iron powder and 3 drops trifluoroacetic acid were added. After heating at

|73 ]
W

85° for 3 hrs., the reaction mixture was cooled to room temperature and evaporated. The




met hyl -i sobutyram de To a solution of 300 ng (0.61 mMmol) :

N- (4-am no-2' - et hyl - bi phenyl -2-yl)-2-(3, 5-bi s- 2 September 2003
trifluoronethyl-phenyl)-Nnethyl -isobutyramde in 3 m acetone 420 ny

(3. 03 MDYy gols3593 and 0. 057 ni- (0.91 mmol ) net hyl iodide were added.
Stirring was continued 10 overni ght at room tenperature. fﬁ%@@%ﬁ%n

m xture was filtered and the filtrate -Zvaporated. The residue was purified
by chronmat ogr aph exane /ethyl acetate 1:4) to give 96 ng (30%

2- (3, 5-bi §“?C[‘ief“f @PBﬁ% qlfﬁﬁémraphM%l@amemdwhwmca@tez 4)rtegiwl390

P\ RS - Bo7h) N Eahin |2 ORISR 0.5, DBl:G HELL MR Lonely Q459+ 5322
2- (3, 5-Bi gP }Fxlf’fq.lfé)‘%%’ceﬁﬁPﬂﬁé"r‘?l“’)qﬁl%ﬁ\ﬁ?(lsméﬂ 2 et - 4- et hyl ani no- bi ph
enyl -2- yl)-isobutyram de The title conpound was isolated as a yellow oil,
M5 (ISP): 509.1 (iti+H)+, (44 ng, 14:3@mpgqr9i ng the purification of
2-(3,5-bis-trifluoronethyl-phenyl)-N-(4-di met hyl am no-2' -

thyl i pH8/syBis2rigiorobh b t .
2- (3, 5- Bi 5. 3‘3 et ?fe?t ey“]‘a’“ ?ﬁe‘h’*y‘f?bﬁd‘?‘gwﬁﬁ?hg%fﬁ&”ﬁ {}ﬁé”é” N et hy! -
i sobut yr af‘ ib‘hﬁ?’?’b of 53 ng (0.25 mmol)

2 t hof'g-alzio If 3¢ d ' {2 I
N ot yl o | ogpr Opvh e [ i B2 wag aat o MprenkP2 d0rp TRy 4 o

CH2Cl 2 |
sol Ut on 51 BBORE T GPBRED NIt ameta Sraseions €2y (3.05 mmal
- phenyl) - E-@6% hyd 6.05%mi @1 momoh) iéthplgodife Wefd 2dGER Griri 283086, df.opw se.

The regcti ture over.night at roomteéenperature. Ethyl
acet at @ vvagé}g%rjg}d&( V{?IF?BE% L‘é&ﬁq’ﬁ reackion MpgyrssHiliered anl the flteateat ed Na2CCB

sol uti on, etapirasel. The kastdue mias glaifed Kyl\@ﬁﬁﬂitogﬂgh?vﬁd%@r}ﬁkﬁfé /et-ﬁpﬁcléﬁ?é fije _was

Fg;:)/; ! gd?’gygﬁplj@%t@@%??@'s (bxs tn uoromet }‘731 %1 yl) I\Ia%gtd?‘mgthélzammc} 8-ge¥h?fi—lo7ng

(3, 5- bi s- biphEnyd-Bindi-methypivehylyjaniNdé 2§ » padé Pdlsy-dal, yiby: B3/ %MNH}H hyl -i sob
utyram de as orange crystals, M (ISP) 496.1 (MtH)}. Exanple
2-(3,5-Bis-trifluoronethyl -phenyl) - h;éé

(2' - met hyl - bi phenyl -2-yl)-i sobutyramcfg 5 ept enber 2003

15 2-(3,5-Bis-trifluoromethyl-phenyl)-N- methyl -N-(2"-methyl-4-methylamino-biphenyl-2-
yl)-isobutyramide
The title compound was isolated as a yellow oil, MS (ISP): 509.1 (M+H)", (44 mg, 14%)
during the purification of 2-(3,S—bis-triﬂuoromethyl-phenyl)—N-(é—dimethylamino—?-
methyl-biphenyl-2-yl}-N-methyl-isobutyramide.

20 Example 21

2-(3,5-Bis-trifluvoromethyl-phenyl)-N- (2'-methoxy-biphenyl-2-y1)-N-methyl-
isobutyramide ~
A solution of 53 mg (0.25 mmol) (2'-methoxy-biphenyl-2-yl}-methyl-amine and 0.064 ml
(0.375 mmol) N-ethyldiisopropylamine in 4 ml CH,Cl» was cooled in an ice bath and a
25 solution of 88 mg (0.275 mmol) 2-(3,5—bis-triﬂuoromethyl-phen}ll)-2—methyl~propi6nyl
chloride in 1 m! CH,Cl> was added dropwise. The reaction mixture was stirred overnight at
room temperature. Ethyl acetate was added and the organic layer was washed with
saturated Na,CO; solution, 1 N_HCl solution, dried (MgSQ,) and evaporated. The residue
was purified by chromatography (SiO,, hexane/ethyl acetate 4:1) 1o give 107mg (87%) 2-
30 (3,5-bis—triﬂuoromethyl-phenyl)-N-(2'-methoxy~bipheny1—2—yl)—N-methyl—isobutyramide
as orange crystals, MS (ISP): 496.1 (M+H)*. .

Example 22
2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N- (2'-methyl-biphenyI—Z-yl)-isbbutyranﬁde



WD 00/ 53572 PCT/ EPO0/ 01668 - -24 In an anal ogous manner to that described
in Exanple 21 there was obtained from (2'- 2 September 2003

nmet hyl - bi phenyl - 2-yl) - net hyl - am ne and

2- (3, 5- b|§v Jois%%ﬂor onet hyl - phenyl ) - 2- net hyl - propi onyl chloride

2-(3,5-bi ¥4 dor onmet hyl - phenyl ) - N- et hyl - N- (2' - net hyl - BCIR@AY/PL668 " - -
2-yl)-isobutyram de as white crystals, .Np_(1SP): 480.2 (MtH)+. 5 Exanple 23
2-(3,5-Bis-trifluoronethyl-phenyl)-N(2'-chloro-bi phenyl-2-yl)-Nnethyl-iso

but yr ami dén an anapgansahogeu o mmatntﬁeal ihBRhm ﬁ&qrthc.@@dxaé &tﬁﬁ@&rﬂéﬁ 3L there
was obt ai negdnh ’frtﬁﬂ?‘é"% )@h%n%ﬁdu heny| % -am ne an
2-(3,5-bis-tr en aéy tﬁé f&“ Wﬁhylrphﬁm’lbﬂrmeth}’l-

2- (3, 5- Bi SPI‘PRlPlfl)ﬂbe@ldﬁﬂﬂ@lfklmhenﬂhn)roMe@]i.&l«phlahﬂI-@hﬁle@; ﬁny 2 %e )

ﬁz gyl Almsgg}q%?%ﬁmgg%" gg awhggfr%g%ls éi{sﬁ)‘f"fs&tﬁg’?ﬁ#hyl phenyl )-| sobut ylr am2ge

15 In a&n anal ogous manner to that descrl bed in Exanple 16 t here was
obtained from 2, 2' - di am nobi phenyl 2@ 3
2-(3,5-bis- trlfluororrethyl phenyl) - IH & pr opi onyl chI oride N

(2' - Am no,bisphgny n? ( N Lﬁ I PFE I-phenyl)-lsobutyram de
as whi te l(C:)(Iraystal {gﬂgﬁ%’ ﬁﬂéﬂ Ehe%%@@(%l\f:b IQ%%&E‘ '¥’¥1 )25 mxighyl-isobutyramide

N (2" - h@am@ﬂ@wsm@ toztheedeserﬁhesl-m Eximplammlﬁlﬁfr@ws-cﬂhﬁﬂé’d koht @t hyl -i sob
tyram de t S

KI- )(/2 _ ami ﬁ%ﬂsgﬁ’ Bﬁﬁ‘ghfl L. Wj'lfﬁétE);l %I"lgggl(lg 23?5 %1% t;lﬂuoromethyl -phenyl)- 2-methy1-
triflubr ommw)dshléﬁsipy (ﬁéo@attyﬂmmdethyd‘rpheMI -N;- (-ehioRt- Biphff-m e under
argon 130 iy G088y Ao i de were added at O.
Stirring \i\n/as conti ﬁﬁed fag?.@ﬁﬁ%?tsﬂ om%p@/ ﬂﬁ@hgﬁd the reaction m xture
was cooled to 00 again. At this 25 tenperature, 115 ng (0.81 nmol) nethyl

i odi de were added. After stirring for 3 hrs at roomtenperature, ethyl
acetate was added and the organic | ap@mplad4 washed with brine, dried

(MySH) and evaporated. The residue was purified by chromatography (Si02,
ethyl ~ act&k @yomediphepyt?-ylo2-¢3,5-&i66inpr¢@68fyl-phenyl)- -isobutyramide

N- (2" - BM 00abbRASIRk neimhky fodhhiederMed in Example 16 there was obtained from 2,2’-
diaminobiphenyl and 2-(3,5-bis- tnﬂuoromethyl-phenyl)—2-methyl~prop1onyl chloride N-
(2'-Amino-biphenyl-Z—yI)-2—(3,5—bis—triﬂuoromethyl-phenyl)-isobutyramide as white
crystals, MS (ISP): 467.2 (M+H)".

Example 25

20 N-(2'-Amino—biphenyl-Z—yl)-2—(3,5-bis-triﬂuoromethyl-phenyl)—N-methyl-isobutyra{mide
To a solution of 151 mg (0.32 mmol) N-(2'-amino-biphenyl-2-y1)-2-(3,5-bis-
trifluoromethyl-phenyl)-isobutyramide in 1 mi N,N-dimethylformamide under argon 130
mg (0.65 mmol) potassium hexamethyldisilazide were added at 0°. Stirring was continued
for 1h at room temperature and the reaction mixture was cooled to 0° again. At this

25 temperature, 115 mg (0.81 mmol) methyl iodide were added. After stirring for 3 hrs at
room temperature, ethyl acetate was added and the organic layer was washed with brine,
dried (MgSO,) and evaporated. The residue was purified by chromatography (SiQ3, ethyl
acetate/ CH,Cl; 1:1) to give 56 mg (36%) N-(2'-amino-biphenyl—2-y1)-2-(3,5-bis-
trifluoromethyl-phenyl)-N-methyl-isobutyramide as colorless oil, MS (1SP): 481.1

30 (M+H)".

Example 26

2-(3,S-Bis-triﬂubromethyl—phenyl)-N—(2'-dimethylarnino-biphenyl-2—y1)-isobutyramide



trifluoronethyl-phenyl)-Nnethyl-isobutyram de as colorless oil, M5 (1.SP):
481.1 30 (MtH) +. Exanple 26 2 September 2003
2-(3,5-Bis-trifluoronethyl-phenyl)-N(2'-dinmethyl am no- bi phenyl -2-yl)-i sobu
tyram de wog6R _;,Se,fw‘o 2003 WO 00/53572 PCT/EPOQO' 01668 ' - - -25 The title
conpound was isol ated as white crystals, MS (ISP): 495. 2 PRFEFIVQ468 ny 99
during the purification of -25-

N-(2' -am bi phenyl -2-yl)-2-(3,5-bis-trifluoronethyl-phenyl)-

N- net hyl - I}E‘SB’&PWI&W&!@ Waﬂﬁ%lhﬁsdes Zhits crystalve MBISP): 495.2 (M+H)* (14 mg, 9%)

5- (4- net hﬁhnﬂg Wﬁ&iﬂ&at’ldi‘)’&?lﬁl{b@ﬂﬁﬂ%l Elgﬁelﬁf‘&q}?)x’y l(.% 5 tlrglugrometﬁ)yl “phenyl)-

trifluoro I-be net hyl - amd

2- Chl or o- 'EFOEP%‘HIH ide. benzanid To 1.00 g (5.73 mol) of

2- chl oro-4 fI uorobenzm c acid were added 4. 16 m (57.3 mmol) thionyl
chloride and 3 drops of DMF at 0. Afg.gm ing the mxture at reflux over

ni ght 10 ex s.thion chl ori de was renoved by distillation. The oily

br own s? aﬁ’@%@ T?ébﬁ‘ﬂ/@’@eraﬁﬂ‘ EyhtbiphenybR-carboxplic ol (35-bis- was t r eat ed
with met hﬁﬂmmtweﬂylﬁnamphml,d@o exot herm c reacti on was observed any
| onger. The, | pensi on was, diluted with 20 ml CH2Q 2/ H20. The
layers wef-e ' | ayer extracted with 3 10-nil
portions of CHZCI 2 Dry| ng of the organic |layer (Na2S04) and evaporati on

gave L. 07Tg 11D ¢ @936Aol ot ikchitodr fiLéiob i iRldWere BENAATEIR 353 kbt
yel | ow SOthgn 1“’1?10{;51 ‘}?d§/§ I\Sm‘)ffj)é‘a% %ﬁ ci-ﬁ‘g N- rretE ‘?}é

- 4 {4-me biperaz W i é’hq A Bklﬂﬁﬁhén@#tuaeliﬁ refyx(overo8ightnol )
2- chl oito- axctsaxbmywhumdmasbanamfqmlﬁmdnan Fhe®ily b Serfi HHP& s dissplved
1- net hyl pizP?Bﬁ@}F%l VBS, Ouattoedwat 14%%@{ q_wl na seal eé ass tube.  After
cooling to T oo erat e aEat i Hﬁﬁﬂaziﬁ%ﬁé%ﬁsmﬁbmmved by
di sti | T at PethamieeaBoi0ws otbened Telohes| maeymng%&ﬁénfsﬂoﬁ%%gdmﬁw@% 285 M
CH2Cl 4/ 2 N; l’?ﬁ cgtffgqa mllger (gye Sy ‘{ﬁ?‘ ) Lg\%r ated and the aqueous | ayer
was extracte e 0T E PR et andihe g Bﬁ%‘fﬁéﬁ@aCt%@t’t%ﬁ%rﬁed
or gani ¢ eRetwes of GHeEl: d?nyerg fMilae Orgo) lagad(NeNSPY LAl efkporation gave 1.07 g

15 (99.6%) 2-chloro-4-fluoro-N-methyl-benzamide as a light yellow solid, MS (EI):187 (M*).

b) 2-Chloro-N-methyl-4-( 4-methyl-piperazin-1-yl)-benzamide

A mixture of 316 mg (1.68 mmol) 2-chloro-4-fluoro-N-methyl-benzamide and 0.94 ml
(8.4 mmol} 1-methylpiperazine was heated at 140° for 7h in a sealed glass tube. After
cooling to room temperature excess 1-methylpiperazine was removed by distillation at

20 50°/0.5 mbar. The residue was partitioned between 25 ml CH,Cl-/2 N NaOH solution. The
layers were separated and the aqueous layer was extracted with 3 15-ml portions of
dichloromethane. The combined organic extracts were dried (Na.S0y) and evaporated.
Chromatography (8i0;, CH,Cly/methanol 19:1) yielded 236 mg (52%) 2-Chloro-N-
methyl-4-(4-methyl-piperazin-1-yl)-benzamide as a light yellow solid, MS (EI): 267 (M*). -

I
wh

€) 2'-Methyl-5-(4-methyl-piperazin-1-yl)-biphenyl-2-carboxvlic acid methylamide |

To a solution of 125 mg (0.467 mmol) 2-chloro-N-methyl-4-(4-methyl-piperazin-1-yl)-
benzamide and 0.22 ml (1.5 mmol) N,N,N’,N’-tetramethylethylenediamine in 2 m! THF a
solution of o-tolyllithium, prepared by addition of 2.5 ml ( 3.8 mmotl) of a 1.5 M solution
of tert.-butyllithium in pentane to a solution of 0.23 ml (1.9 mmol) 2-bromotoluene in 2

30  ml diethyl ether at —78°, was added dropwise at —78°. The reaction mixture was allowed to

warm 0 -25 °C over a period of 2 h. After quenching with 1 ml water at —25° the mixture
was warmed to room temperature followed by dilution with 10 m] ethyl acetate and

washing with 10 ml 1 N NaOH solution. The layers were separated and the aqueous layer



Chr omat ogr aphy (Si 02i CH2Cl 2/ et hanol 19:1) yielded 236 ng (52% :

2- Chl oro-N- net hyl -4-(4-met hyl _pi perazi n-1-yl)-benzan de asSeptdmlghnt2008! | ow
solid, Ms (El): 267 (M). 25 ¢c¢) 2'-Methyl-5- 4-nmethyl- i erazin-l- 1 -bi
henvl - 2- carboxylic acid nethylam de To a solution of 125 ng (0.467 muol)

2- chl or o- ¥4 ﬁ’W-4a(4- met hyl - pi perazi n-1-yl)- benzam de XGAEFIPPISHE" (-1. 5
nmmol) N,NN,N-tetra nethylethylenediapgne in 2 mM THE a solution of

o- tonII|th|um prepared by addition of 2.5 mM ( 3.8 mmol) of a 1.5 M

sol ution wsb extezated With 10 inlpiogtiorisiof et avertd. G'ha co@binel OPzaalc 1eddwaie (1.9

nrnol)  2- breaeNglses et ded_dropw se

at -78. The reac |OEgnd &aﬁorgg\c}vg(ghrg E%ﬁpl}%@%% Fgﬁn%‘gﬂ@ld%? a%"ff)‘ i od of
2 h. Aft ePSaReEEM)Ry Mati-5+ (4ninethal-pipestzin- Rt bipheriyk b wadoxyiRsacwpr ned to room
terrper aturhgetp‘l L awed . RyoHikd Wi bt +« ethyl acetate and washing with
10 1 Cﬁl sol uti onD Tﬁghmgﬁg 3B4i191 g1epar ated and the aqueous | ayer 2 .
Septenber 2003 O, 00/ 53572 PCT/ EPOO’ 01668 _-26 was extracted with 2 10-n

portions & pthyl-Sc(d Byl-p iy atvicarblogylierasidwlsebis-dr i ed ( Na2S04)

and evapoiﬁﬂ@g}m@m ZG} r,apm E(H%dQZ CHZC12/ met hanol 19:1) afforded 55 ng
(3699 2'-Methyl-5-(C4-nethyl-piperazin-I|-yl)-biphenyl-2-carboxylic acid

met hyl am de as colgaless oil M5 (ElI): 324 (M). 5 d)

2' - Met hyl 8- a(slfl"ﬁ’é’tnlﬁf Bed8ria zrmol) 2y methylSHérmethyl-pipetasiny1-yd-taphatyl-3; 5 bi s

trifluor omﬁ)hmrchemzmbthylmtdmb 2ammr- EFQ Al 574 1%1'58&&3]3 éég 1()% 15 g‘m' )
| Cc aci

2' - net hyl th er ZI bi pheny

net hyl ani Bgtals% ﬁ?f‘ ‘%f—@'lg E € 18§ I'%lp‘lvasl\ﬂdéléﬁa‘t(? oﬁ&GI(?OZﬂmrBJO¥8 of (0.pot assi um
hexanetchy ktthsl) Bﬂbﬁ@rlﬂlﬁbﬂ;ﬁﬁt beraglid e Vs AdLe (0.15 10
mol ) 3, 5- bj s]gt rif.yor onet h Wge?gq br onﬁ daeS was gr(ﬁgﬁgpc}?(%év)\feggg? t he

resul ting®" G 56%'?15 ﬁeacﬁ'ﬁ‘é %‘iﬁ“F \‘i\%‘%“’&iﬁéﬁ@ﬁé@ﬁhﬂbhnwvéﬂ afdilateds . 5h. The

m xtur e wasthdi il 8tNa@Htsblhubionand eddrdVeavisiob BtrhDFbABR Pt Sﬁg\%%ge g'rhl}eg 3 5-m

t t Th t t
(Na2son) S ssPifdbSen P GaTRAT ), B porn b mmuPRanbl (51031) gave
25 ngy (ZQWoQJIvaelthlaybl 19:1) gaveetimyd 62}9P/¢)ezr-Mdtmyll5.y4 )nea;ﬁ, lpléhﬁmlh:y% car boxylic
acid (g3, SBHJh%nﬂri MrH&Ey%Er%&Q)(% 5 t’?) ngrydu)orometpqyl benzyl methy —am1§e, MS (ISP):

550.5 (M+H)*.

Example 28

2'-Chloro-5-(4-methyl-piperazin-1-yl)-biphenyl-2-carboxylic acid (3,5-bis-

20 trifluoromethyl-benzyl)-methyl-amide
2'-Chloro—5-(4—methyl-piperazin~1~yI)—biphenyl-Z—carboxylic acid (3,5-bis-
trifluoromethyl-benzyl)-methyl-amide (MS (570, M+H)") was prepared analogously to the
preparation of 2'-methyl-5-(4-methyl-piperazin-1-yl)-biphenyl-2-carboxylic acid (3,5-bis-
trifluoromethyl-benzyl)-methyl-amide (Example 27) using 2-bromochlorobenzene instead

of o-bromotoluene in step c).

o
h

Example 29
4'-Fluoro-2'-methyl-biphenyl-2-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-
amide
In an analogous manner to that described in Example 1a) there was obtained from 4'-

30 fluoro-2'-methyl-biphenyl-2-carboxylic acid and (3,5-bis-triﬂuormethyl)-metl:lyl—
benzylamine 4'-fluoro-2"-methyl-biphenyl-2-carboxylic acid (3,5-bis-trifluoromethyl-
benzyl)-methyl-amide as a colorless oil, MS (EI): 468 (M-H)".




550.5 (MrH)t. Exanple 28 :

2' - Chl or 0- 5- (4- met hyl - pi perazi n-1-yl ) - bi phenyl - 2- car boxy! Sepesnthel 2083 bi s-
20 trifluoronethyl -benzyl)-net hyl -am de

2' - Chl or owprooAssAEt hyl - pi perazi n-1-yl) - bi phenyl - 2- car boxyl j&r26i8, é&1-51bi S-
trifluoronethyl-benzyl)-nethyl-amde (M3 (570, M+H)*) was preparé :
anal ogously to the preparation of 2 -'nyt'hyl -5-(4- et hyl -

pi perazi n=h- vyl )-bi phenyl s2-garboxylic acid. (3,5-bjs-

trifluor o?ebf %ﬁhgﬁgniﬁ %{gy&éfﬁvpﬁéﬁﬂboﬂéiéﬁ‘ﬁl "ée‘g%t B §irfggBupstance was
ronochl or obtiredne fdlloss:ead 25 of o-bronotol uene in step c). Exanple 29
4' - Fl uor o- 2' - et hyl - bi phenyl - 2- carboxylic acid
(3, 5-bis-tyifd ugromet by A ) - RL ) i

t hat described Tn Exanp oo ars ;
fl uoro-2'-nethyl-hbi phenyl - 2-carboxylic acid and
(3, 5-bis- ﬁq@qtmﬁ%gﬁygilﬁlrmﬁww N-(Benethoatremgtidene)isopropylamin in 50 ml THE

benayl v mueh A RAB AL e iandrd RO BRI Kl Al 1807 2B it 2 S50 R8T e
2003 WO ggPBB’S‘#E“—"P@?ﬂE?’tﬁ)& (PPepmol) magnpsiumparnings in 50 ml THE. The mixture was

4" -1 uor oh2itedmtrbmily fol Pﬁﬁ@wh&h%rlqu)y bbiireBSHith ot udRickilg il SR LIS us

subst ance vi/a ained as foll ows:
(4' - FluoréR

{ .
Egemg&ﬂ%@ﬂ?%% AP stred festl hy Exmedtionsdiy GHyCh,.anying (N2ACsphnd i on
of 1457 gvipBlaciiile A2 mBvhQAYhEREY IARRAN SORL 0PI AT DLLD S0, THE S

was added dropw se to.a (Xignard reagent prepa ( M)

2- br only- 52FERFASGPaleYENRY @hd 2. 19 g (90 mmol ) magnesium turnings in 50 n
THF. The mixture was heated at reflux for 12 hrs. The m xture was poured
W t h vi gobbaisFladior2' irfiethyl iHithean] - 2gmeeldshydzol ution of NHACI (25 % and
stirred for 1 h. Extraction wwth CH -Cl2, drying (Na2SO4) and evaporation

gave 20. 83 818 o¥ho bé 18017 TELA - BLBDAYhe 214, oL y] ene) - T sopr opy -

isopropyl-amine in 110 ml 4N H,SO; was heated at reflux for 6 h. After cooling to RT, the
solution was extracted twice with 150 ml CH,Cl, The combined organic layers were dried

15 (Na;SOy), filtered and evaporated. The residue was purified by chromatography (SiO,

an. anal ogous nmanner to
aglRes - 30

CH.Cly/hexane 1:1) to give 4'~ﬂuoro-2'-rnethyl—bipheny1-2~carbaldehyde as a pale yellow
oil.

<) 4'-Fluoro-2'-methyl-biphenvl-2-carboxvlic acid

To a solution of 2.70 g (12.6 mmol) 4'-fluoro-2'-methyl-biphenyl-2-carbaldehyde in 75 ml
20 acetonand 25 ml H20 3.38 g (21.4 mmol) KMnQ, were added and the mixture stirred for
20 hrs. The solvent was evaporated, the residue treated with 100 mi H,O and 100 ml
CH,Cl; and the pH of the aqueous phase was adjusted to 1 with conc. H,S0,. After
filtration through Hyflo, the phases were separated and the aqueous phase washed twice
with 100 ml CH,Cl,. The combined organic layers were dried (Na.SOy), filtered and -
25 evaporated. The residue was purified by chromatography (SiO, CH,Cly/MeOH 19:1) to-

give 4'-fluoro-2"-methyl-biphenyl-2-carboxylic acid as a colorless solid, MS (EI): 230,
(M7). -




10 amne as a pale yellow oil. k) 4'-Fluoro-2'-nethyl -biphenyl

- 2- car bal dehyde A solution of 20.36 g (79.8 mmwl) (4'-fl UQr%ﬂemm‘tZMB

- bi phenyl - 2-yl net hyl ene) - isopropyl-amine in 110 m 4N H2S04 was heated at
reflux for 6 h. After cooling to RT, the solution was extracted twice with
150 ml CYWRPYS3#HFe conbi ned organic |ayers were dried 15 (Re2@®o1séd |1 ter ed
and evaporated. The residue was purifiegg by chromatography (Si02i

CH2Cl 2/ hexane 1:1) to give 4'-fluoro-2'-nethyl-bi phenyl -2-carbal dehyde as a
pale yellow oil. c¢) 4'-Fluaro-2'- rrqgﬂyrg 1pphenyl - 2-carboxylic acid To a
solution of 2.70 g (12.6 mmol) 4'-f|uoro 2' - met hyl - bi phenyl - 2- car bal dehyde
in 75 m 20 3. 38 4 ) KMhO4 were added and

t he mixt uI%ﬂ%ttg?fttrhggdwnggﬁ SORE g Fﬁre‘é\/ﬁ‘sn‘{'g\}’é BOmAnaEr: the residue
treated with 100 M H20 and 100 m CHZCI 2 and the pH of the aqueous phase
was adjusted to 1 wth conc. H2SO4. After filtration through Hgblighlet he
phases weidivgepstaiced and t he aqueous phase washed twce wth 100 mi

CH, C12, L& D%gnbi ned organic layers were dried (Na, S04y, filtered and® 25
evapor ate e residue was purified by chromatography (Si 2, CH, C1243veCH
19: 1) to Cefimptargh - f | uor o- 2' - met hyl - bi phenyl - 2- car boxyl i ¢ aci d as a s

col or | essMs@bdrdstalyBe (dililose 230, (M). 30 2 Sept enber 2003 WO 00/ 53572 - 28
Exanpl e A ,PCTI EPO0/ 01668 - - Tablets of the foll owi ng conposition ate
manuf act u* e §Iunpstearate 1

Tablet weight 100

10 Example B

Capsules of the following composition are manufactured:

mg/capsule

Active substance 10
Lactose 155

15  Corn starch 30
Talc 5

Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in a
comminuting machine. The mixture is returned to the mixer, the talc is added thereto and
20 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,

30 left to cool, the suppositories are then removed from the moulds and packed individually
in wax paper or metal foil.



e usual manner: ng/tablet Ai b ct' ve su 5 stance 5Lactose 45 Corn ...
@@dﬁ%ﬁ@g1wlcrocrystalI|ne cel | ul 0se34 Magnesi um stearatel Tabl et WEPERO000668
10Exanpl e B Capsul es of the follow ng conposition are manufact ured:

-ng/ capsul e Active substance 10 La@9se 155 15 Corn sta
‘Capsule fill weight 200 The active substance, |actose angggﬁgﬂn 2&@% are
firstly mxed in a mxer and then in a comm nuting machine. The m xture is
returned to the mxer, the talc is added t hereto and

Claims

1. Compounds of the general formula

R,

L

wherein

R is hydrogen, (C,-Cy-alkyl, (C;-C;)-alkoxy, halogen, amino,
-N(R®), or trifluoromethyl; _

R' is hydrogen, (C;-C;)-alkoxy or halogen;

Rand R' may be together -CH=CH-CH=CH-;

R is halogen, (C,-Cy)-alky! or trifluoromethyl,

R} is hydrogen or (C;~Cy)-alkyl;

R* is hydrogen or a cyclic tertiary amine, optionally substituted by
(Cy-Cy)-alkyl;

RS is hydrogen, nitro, amino or -N(R%)5;

RS is hydrogen or (C,-C;)-alkyl;

X is-COIN(R®)-, ~(CH2);0-, ~(CH2)aN(R)-, N(R®)C(O)- or -N(RY)(CHy)a-3

“rand .- B ' - . . .

n islor2;
and pharmaceutically acceptable acid addition salts thereof.

‘with the exclusion of the compounds

[1,1’-biphenyl]-2-methanamine, N-[(4-methylphenyl)methyl]- and
{1,1’-biphenyl]-2-methanamine, N-[{4-(1,1-dimethylethyl)phenylJmethyl]-N-
methyl-, hydrochloride.

2. A compound according to claim 1, wherein X is_-C(O)N(RG)- and R% is
methyl.

3. A compound according to claim 2, which is

2’—méthyl-biphenyl—2—carboxylic acid-(3,5-bis-trifluoromethyl-benzyl)-methyl-amide,

AMENDED SHEET



20 m xed thoroughly. The m xture is filled by machine into hard gel atine
capsul es. Exanple C Suppositories- of the follow ng conpogiSspbamizr003

manuf act ured: ng/supp. Active substance 15 25 Suppository nmass 1285 Tot al
1300 The v@m@g’ﬁory mass is nelted in a glass or steel vessel, m xed

t horoughly and cool eéd to 45C. Thereupon, the finely powd&FEHPUQI6GE --.
substance is added thereto and stirred-3htil it has dispersed conpletely.
The m xture i oured into suppository noulds of suitable size, 30 left to
cool , the §H’ﬁ§l¥£‘ﬁf rmghyhpigesariant -yidhirheaylf 3-earbotdic modt(@s5-bisd packed

i ndi vi duatrfifuorbmetieyk-bpayytrmethyl@hide 2h@i | . 26- 02- 2001 -29 Cains 1.

Conmpounds of the general fornula E EP 000001668 2 Septenber 2003 wherein R

i s hydrogen | 2 C7- | .- C7)c al koxy, hal ogen, .aning, -N(R6)2 or
trifluor ogrrgflﬁéﬁgsg% r?ésthﬁ d?%%%? )%UCE W@?ﬁﬁ'&r%@@g&aqﬁ%w%a@rﬁ- R and R may
be t oget heflu ¥ );medyl-amidal ogen, (C1-C7)-al kyl or trifluoromethyl,
R3 is hydrogen or (Cl-C7)-alkyl; R4 is hydrogen or a cyclic tertiary am ne,

ORIE IRg;lgl 'y subst kémbedndiecoldilg o@RImal tokdreindisi-N(RYAFQIEH ROY; LiPny12M NO OF

5. A compound according to claim 4, which is

2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-( 2’—methy1—4-nitro—biphenyl—,’l-y])_
isobutyramide,

N-(4-amino-2’—methyl-bipheny1-2—yl)-2—(3,5-bis-triﬂuoromethyl-phenyl)—N-methyl—

10 isobutyramide,
2-(3,5-bis—triﬂuoromethyl-phenyl)—N-methyl—N-(2’-methy1-4—methylamino—biphenyl—?.-
yl}-isobutyramide,

2-(3,5—bis—triﬂuoromethyl-phenyl)—N—methyl—N—(2’—methyl-biphenyl-2-yl)-isobutyramide
and .

15 N-(2’—amino—biphenyl-2-yl)-2—(3,5-bis—triﬂuoromethyl-phenyl)-N—methyl—isobutyramide.

6. A medicament containing one or more cornpounds as claimed in any one of
claims 1-5 and pharmaceutically acceptable excipients.

7. A medicament according to claim 6 for the treatment of diseases related to the
NK-1 receptor antagonists.

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

a) reacting a compound of formula

with a compound of formula



R6 is hydrogen or (CI-C7)-alkyl; Xis -C(ONR6)-, -(CH)"O, -
-(CH2)NN(RB) -, -N(R6)C(O - or -N(R6) (CH2)n--; and. n i sl @rS&pteonaer 2003
pharmaceutically acceptable acid addition salts thereof with the exclusion
of the compowssdsz [ 1, 1' - bi phenyl ] - 2-met hanami ne, N-[ (4- mepdikpiaiyds) et hyl ]
- and [1,1'-biphenyl]-2-nmethanam ne, _3] ’ ‘
N-[[4- (1, 1-di net hyl et hyl ) phenyl ] net hyl']=N- net hyl -, hydrochloride. 2. A
conmpound according to claim1l1l, wherein X is{ 2-)C(O)N(R6)- and R6 is nethyl.

3. A conpound according to claim 2,gwhi i(8
2' - met hyl - bi phenyl - 2-car boxylic aci lil-
(3,5-bis-trifluoronethyl-benzyl )-%ﬁh sam d]ﬁ AMENDED SHEET 2 Sept enber

2003 WO 00/ 53572 PCT/ EPO0O/ 01468 - 30 )

2' -nmet hyl - 5- (4- et hyl - pi perazi n-1-yl)-bi phenyl - 2- car boxyl i ¢ aci d- (3, 5-bi s-
trifl uor oivet ¢ppRpdyedf fgrmvda hyl - ani de and

2' -chl oro-5-(4- et hyl - pi perazi n-1-yl) -bi phenyl - 2-carboxylic acid- (3, 5-bis-
trifluoronethyl-benzyl) -nmethyl m.g@he. 5 4. A conpound according to claim
1, wherein Xis -N(R6)-C0- and s nmethyl. 5. A conpound according to
claim4, which is 2- (3,5-bis-g
- phenyl ) - N-net hyl - N- (2' - net hyl - 4-
N- (4-am no-2' - et hyl - bi phenyl - 2-
thyl - 10 isobutyram de, R
2-(3,5-bis-trifluoronethyl-phenylds N nethyl-N(2'-nethyl
- 4- met hyl am no- bi phenyl - 2- yl)-isobutyram de, N

~-2-yl)- isobutyram de, _
i s-trifluoronethyl-phenyl)-N ne

. nl_pé . T
wherein R'- R%, R and n have the significances given in claim 1,

5 or

»

b)  reacting a compound of formula

with a compound of formula

10 to give a compound of formula

1

(R},
R 0 O Ry g
Ry,
g
R‘ R®
R® |2

. plpé -~ o .
wherein R'-R’, R and n have the significances given in claim 1, or

c)  reducing a compound of formula



2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N(2'-nethyl-biphenyl-2-yl)-iso
butyram de and 15 2 September 2003
N-(2' - am no- bi phenyl -2-yl)-2-(3,5-bis-trifluoronethyl-phenyl)-N nethyl-isob
utyramd Ooﬁﬁﬁﬁ:nedicanent cont ai ning one or nore conpounds as claimed in
any one of clainms 1-5 and pharmaceutically acceptable excfﬁw@ﬁwyuﬂﬁ."A

medi canent according to claim6 for the33reatnent of diseases related to
the NK-1 receptor antagonists. 20 8. A process for preparing a conpound of

fornula | as defined in claim1, whi€R), process conprises a) reacting a
conmpound of formula with a conpound] of formula 2 Septenber 2003 WO 00/ 53572
- PCT/ EPOO/ 01668 ' .. -31 Cl RO~¥C@R qu of formula (R-n Il -1 wherein
R - R6, R and n have the significancds d&'ven (RA.claim1, 5 or b) reacting
a conpound of forrmula IV with a poulid ormula 10 to give a conpound
of formula V21 n 1-2 R R
R® ' -2
to a compound of formula
(R,
R E R} o3
R R%
I
R* R®
R’ I-4

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

4

O NHR®
RS

R
Vi
with a compound of formula
(R
o,
3 3
R R VI

to a compound of formula

1)n

- (R
AT
R RY),
Sk
R4 RB
R® |

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

10 -2



wherein R -R6, R and n have the significances given in claiml, or «c)
reduci ng a conpound of fornmula 2 Septenber 2003 WO 00/ 5357225dpEEnEQD031668
-32 to a compound of forrmula n 1-2 R 1n 1-4 wherein the definitions of
substit uend so/é6f2 given in claiml, or 5 d) reacting a copppepghifest or mul a
with a conpound of fornula to a corrpoun%(;'i3 of formula 10 n 1-2 ereln the
definitions of substituents are givenitrclaiml, or VII 2 Septenber 2003

WO 00/ 5352)2 ]C%'étﬁ.r 4)‘409’3?5‘1%1@?5?‘%“15“ reacting a conpound of formula f R

W th a coripoun
R E
e
R4

R® Vill

(R,

with a compound of formula

- (R,
BF>(©
3 3

R™ R Vil

to a compound of formula

(RY,

RY o3
R RY)
o)

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

f)  reducing a compound of formula

(R,
O GRS
R E R* (R
R O O
Rs

10

to a compound of formula



R to a conmpound of formula VII n f) wherein the definitions of :
substituents are given in claiml, or reducing a conpoun@ Sdptérobenf(@3n 10
1-1 to a conpound of fornula 2 Septenber 2003 WO 00/ 53572 PGI/ EPOO 01668
-34 1- 3 weajpehsyzt he definitions of substituents are givepdikdehdidey 1. or
g) reacting a conpound of formula with g conmpound of forrmula to a conpound
of formula n 1-5 wherein the definiti 6A8-of substituents are gi ven above,
or 10 h) nethylating a conpound of fornula 2 Septenber 2003 WO 00/53572
PCT/ EP00/ 01668 -35 to a conpoungsp¥Fformul a wherein the substituents are
gi ven above, or 5 i) reacting a pound of formula

RPRY o2
ﬁ\x@ﬁ’)n
-3

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

g) reacting a compound of formula

RY,

e
r* >
RS

Xl

5 with a compound of formula

) ( R2)n
Hoxg
R R

R
XN
to a compound of formula
RY,
3
R R RS (Rz)n
J°
Rd

wherein the definitions of substituents are given above, or

10 h) methylating a compound of formula



with a conpound of fornmula HO XIIl to a conpound of fornmula 10 n 1-42 1-1 |
wherein the definition of substituents is given above, or 28pdahissriden32003
WO 00/53512 -36 )) and PCT/EP00/ 01668 ' nodi fying one or nore substituents
R -R6 or wowbsdn the definitions given above, if desiredpcERPo6RI1EkdsNT.t he
conpound obtai ned into a pharnaceuti caajsy acceptable acid addition salt. 5
9. A conpound according to any one of ains 1-5, whenever prepared by a
process as clained in claim8 or by gn equi val ent. nethod. 10.. The use of
a conmpound i n any one of clains r the manufacture of medicanents
contai ning one or nore conpounds formula | for the treatnent of

di seases related to the NK-1 reCegtor. rR10_s 11, The invention as

her ei nbef ore descri bed. R B

Rs "41

Ne *@

wherein the substituents are given above, or

to a compound of formula

5 1) reacting a compound of formula

with a compound of formula

to a compound of formula

- R),

‘wherein the definition of substituents is given above, or
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WO 00/53572 . ' PCT/EPQ0/01668 ~ . -
-36 -

;) 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. -

5 9. A compound according to any one of claims 1-5, whenever prepared by a process
as claimed in claim 8 or by an equivalent method.

10.. The use of a compound in any one of claims 1-5 for the manufacture of

medicaments containing one or more compounds of formula I for the treatment of
diseases related to the NK-1 receptor.

10 “ 11. The invention as hereinbefore described.





