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4- PHENYL- PYRI DI NE DERI VATI VES The present invention relates to N oxides of
conpoundswef o2lidggsggeneral formula (R )n wherein R is hydrogampoh@yes al kyl ,
| ower al koxy, hal ogen or trifluoronethyl; 5 Rl is hydrogen or hal ogen; or
R and R may be together with the ring carbon atons to which they are
attached -CH=CH CH=CH-; Wand R2 are independently from each ot her

hydr ogen, hal ogen, trifluoromethyl, |ower alkoxy or cyano; or io R2 and R2
may be_together - CH= opt.ional |y substi d

SubstEURHES S BT By St Rt BRbier har ety PYaihe gk tftves

i ndependently from each ot her hydrogen, |ower alkyl or cycloalkyl; R4, R4

are independently fromeach other -(CH2)mMOR6 or lower alkyl; or 15 R4 and
R4 formtogether with the NNatomto which they are attached a cyclic
tertiary amne of the group RSC/ WD 02/06236 PCT/EP01/07850 -2 R5 is

hydr ogen, hydroxy, |ower alkyl, -lower al koxy, =(CH2)nCH, -COORS,
-CON(R3) 2 , - NTR3pfackrtamerhtiah kylhteo to NCIRIf cdipdindsydtiegeneral fovanlaal kyl or
phenyl; Xis -CCONRE)- , -N(R6)C(O-, -(CH2)nmD- or -QCH2)m; 5 n is O,

1, 2,30r4;and mis 1, 2 or 3; and to pha(;n’ﬁceuti cally acceptable acid
addition salts thereof. It has been foupgd that these N-oxides of the

present invention have an in vitro i ty on theRT\)L(l receptor and/ or may
be used as prodrugs of conpounds ofpforsl a

X
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wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or triffuoromethyl;
5 R is hydrogen or halogen; or

Rand R' may be together with the ring carbon atoms to which they are attached
—CH=CH-CH=CH-;

" R?and R? are independently from each other hydrogen, halogen, trifluoromethyl, lower

alkoxy or cyano; or

10 R%andR” may be together -CH=CH-CH=CH-, optionally substituted by one or two

substituents selected from lower alkyl or lower alkoxy;
R* R* are independently from each other hydrogen, lower alkyl or cycloalkyl;
RERY are independently from each other —(CHz)mOR6 or lower alkyl;
or

15 R*andR* form together with the N-atom to which they are attached a cyclic tertiary amine

O
R

of the group



10 which are antagoni sts of the Neurokinin 1 (NK-1, substance P) receptor.
However, the advantage of a prodrug lies in its physical properties, such
as enhanoed 02/0@ser solubility for parenteral adm nistratipaT/EpempEss®d to t he
parent drug, or it enhances absorption fromthe digestive tract, or it may
enhance drug stability for long-term storzage. 15 Conpounds of fornmula I
have limted water solubility, not allow ng bolus injections. It was

t heref ore #Sef ul isthydfogen, hydroxyatowes skl -lower dkmmyouallhOHorGRAOR’I | to
render these CcoDPOMIRY, SIN &-16Q6r 4N 1 sand intranuscul ar
application. It hasggegﬁ sﬁ%ﬁzithat hﬁ%g?d§§§*§ conpounds of fornula I
fulfil all jgequit nts of a d odrug. A prodrug is in nost cases a
pharnacologicallyﬁgﬁgg?P 8“9%%ﬁﬁé¥£bgnp a parent drug 20 nol ecul e that
requi res spontaneous or enzymatic transformation within the body in order
to rel easeX he actHG(O)NKRY; , AWROIP(EL)-heSH})npr oved(AEL).very properties over
the parent drug nolecule. It has been shown that a nolecule wth optinal
structuQ@Inconfigyx@}igqnquuiphysicochenical properties for eliciting the
desired therapeutiCc response at its target site does not necessarily
possess the best nolecular formand properties for its delivery to its 25
poi nt of ufti mat & aétr én. Usually, only a mnor fraction of doses

adm ni stered reach the target area and since nost agents interact with
non-t ar get agd tephamavalticallparcepiahlt heit @aditiol @dlisvRéryofiray result in
undesirabl e side effects. This fact of differences in transport and in WO
02/ 06236 PCT/ E - | : C rist) for _man rug

mol ecul es is pE@%%géggnggg%ﬁEﬁﬁgEﬁ?%?%V%?E?@%gmk%ﬁ%ﬁﬁ%ﬁgﬂgéPf%ggrﬁation of
drugs, i . eactipeodythg NEdreeapterrandgorameielmssed gs pioideitgs #f sabpoamdsiod formula

i nprovenment in the overall efficacy of drugs can often be achieved.
Prodrugs are designed to overcone pharmageytically and/or

phar macoki neti cal ly based problens assoxf{ated with 5 the parent drug

nol ecul e that would otherwise limt t i ni E%Mlness of the drug. In
recent years several types of bioregye tives have been exploited
for utilization in designing prodrugs. rs as a prodrug type for
drugs containing carboxyl or hydroxy NG Kon nost popul ar. Furt her
wel I -known are prodrug derivativgs_oflpeptRde®” 4-Rni dazol i di nones and the
| i ke, described in Drugs of the Eu'hreN 1991, 16(5), 110 443-458 or

N- oxi deg, described for exanmple R'h US 5.691. 336.

which are antagonists of the Neurekinin 1 (NK-1, substance P) receptor.

However, the advantage of a prodrug lies in its physical properties, such as enhanced
water solubility for parenteral administration compared to the parent drug, or it enhances
absorption from the digestive tract, or it may enhance drug stability for long-term storage.

15 Compounds of formula I have limited water solubility, not allowing bolus injections. It
was therefore useful to find derivatives of the compound of formula II to render these
compounds suitable for parenteral and intramuscular application. It has been shown that

N-oxides of compounds of formula I fulfil all requirements of a good prodrug.

A prodrug is in most cases a pharmacologically inactive derivative of a parent drug
20 molecule that requires spontaneous or enzymatic transformation within the body in order
to release the active drug, and that has improved delivery properties over the parent drug
molecule. It has been shown that a molecule with optimal structural configuration and
physicochemical properties for eliciting the desired therapeutic response at its target site
does not necessarily possess the best molecular form and properties for its delivery to its
25  point of ultimate action. Usually, only a minor fraction of doses administered reach the
target area and since most agents interact with non-target sites as well, an inefficient

delivery may result in undesirable side effects. This fact of differences in transport and in



As mentioned earlier, the conpounds of fornmula Il are antagonists of the
neuroki nin receptor. The central and peripheral actions of the manmali an

t achyki niwo sz@t@nce P have been associ ated wi t h nuner ouBCT/BPOIZITRSI Or y
conditions including mgraine, rheumatoid arthritis, asthm, and

i nflammat ory bowel disease as well as nmediation of the 15 emetic reflex and
t he nodul ati on of central nervous system (CNS) disorders such as

Par ki nson' sitdiefeasleartdleristies for m&Rgdrug ARRGuledis tA8FasRrddson tedrevdrsible. J.

Phys. , 1997 8Rr €35 n 199 45) .
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the central nervous system such as anxiety, depreSS| on 30 and psychosis (WO
95/ 16679, WO 9%:k8drtbnatdari&r, W&Yﬁﬁhds a-ﬁfGrrﬁﬁlalrIDkﬂeIahfhg&nlﬁt@@)éﬂie(ﬂeuroldnin
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Evidence for the usefulness of tachykinin receptor antagonists in pain, headache,

especially migraine, Alzheimer’s disease, multiple sclerosis, attenuation of morphine

20  withdrawal, cardiovascular changes, oedema, such as oedema caused by thermal injury,
chronic inflammatory diseases such as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases including allergic rhinitis, inflammatory
diseases of the gut including ulcerative colitis and Crohn’s disease, ocular injury and ocular
inflammatory diseases reviewed in “Tachykinin Receptor and Tachykinin Receptor

25 Antagonists”, J. 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

30 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 treatment induced vomiting.

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-

35 receptor antagonist.



Furthernore, US 5,972,938 describes a nethod for treating a

psychoi nmunol ogic or 5 a psychosomatic di sorder by adm nistration of a

t achyki nimopze@pt or, such as NK-1 receptor antagoni st. CP{EEP&L/WOBS he
present invention are the conpounds of fornmula |I and pharma- ceutically
acceptabl e salts thereof, the preparatioed-of the above-nentioned conpounds,
medi canents containing themand their manufacture as well as the use of the
above 1o nent i Thedsebdngsvhdsuriokinimé raceptbr atagmigs fov eind fremmefit dflcknsiases,
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include disorders of the central nervous system for exanple the treatnent
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adm nistration.o -1,. receptaor .antagonists.. A major depressi epl sode
has beer d8wagasoé%atﬁedll??ég%fe%eﬂ%i"?ﬂ}m%?g OtsaI t&ﬁ?@@%@%@r@“g‘hﬁlﬁ‘g'k@ ch, for
nost of t heecdpiyr amelgarestr |y every day, there is either depressed nood or
the loss of interest or pleasure in all, or nearly all activities. The

fol l owi ng defi gyptd-ang 1o olebi6:t 6 ade®h n&?&ﬁi’ [ r Cription
apply 20 irre?bgééti ve 01? whet her 1?%1% teérTE[ir)s n ShggﬁoPglﬁgalg%lgg’%agﬁ%ne or in
conbi nat i okeutixallyacseptalde salis thensal, themepargigerofshxghoveassionsd eospowndsnt - or
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above, and . i.C%pneinS attached via an oxygen atom The term "hal ogen” denotes
chlorine, iodine, Tluorine and brom ne. The term "cycl oal kyl" denotes a

saturated carbocyclic group, containing 3-6 carbon atons. 30 The term
"cyclic tertiarfjemasherefaeddndisationsin ascarqsines Wil thedprieging inveyiion e pedsedi n- 1-
yl', pi per azjifichlin¥iude AR6RRA dfithécfitraPhertouds-sfdt@nOfol BkLABIE PROY dafinéntir-
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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.

The following definitions of the general terms used in the present description apply
20 irrespective of whether the terms in question appear alone or in combination. As used
herein, the term “lower alkyl” denotes a straight- or branched-chain alkyl group containing
from 1-7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, t-
butyl and the like.

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

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

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

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

atoms.

30 The term “cyclic tertiary amine” denotes, for example, pyrrolidin-1-yl, piperidin-1-

yl, piperazin-1-yl, morpholin-4-yl or 1,1-dioxo-thiomorpholin-4-yl.

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



WO 02/ 06236 PCT/ EP01/07850 -5 4-15- |
(3,5-bis-trifluoronethyl-benzyl)-nethyl-carbanoyl ]

- 4-0-t ol WO pyed2eé n- 2-yl } - 4- oxy- pi perazi ne-1-carboxylic aeCUEP&ra7sisut yl
ester, 5 -[ (3,5-bis-trifluoronethyl-benzyl)-nethyl-carbanoyl ]
-4'-o-tolyl-l-oxy-3,4,5,6- tetrahydro-2H5[-1,2'] bipyridinyl-4-carboxylic
acid ethyl ester, 5 (RS)-6-[3-(acetyl-nethyl-am no)

- &I— 0XO0- plyrﬁQM[CB 1|$Pbis=t;tif]uoli*br(1&h5l—lb)ﬂnsylb-rrmeft}h)tlaﬁﬂniﬁidw -4-obxoBpytidin-2-yl}-4-oxy-

- N- et hy 0-10l vyl cot

N-(3,5-bis PP NGO S?ftlgf’wcaﬁglﬁ?@]bj‘tyhe%t hyl - 6- (4- oxy-nor pholin-4-yl)-4-0-to
|yl - nicotb namsdﬁs -tiudr3nfetiyl-bediayl) fhethylocaebdip byl bahaytblyt- 6-okil-3 4 36-0x0- 1

X6- 4- t t d
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Y1 -4- 0- 5t O[N)-H{BtderbThalil e} by it iyl Neplstiaksuckoietsp hy ) - 6-

(4- oxy- m)r hoI b . ni'c tlnam de, 15 N-nethyl -6-(4-oxy-
nor phol i n- 9%‘%% %ﬁlt/h t@h?fycﬂl -4-0-tol yl -ni coti nani de,

N- ( 2- met hoNyembhtﬂmﬂhefbrﬂethﬂﬂmnhwl} Nuh&et’m'l by~ Gyt hophyptiner-phatd-told- yl ) - 4- o- t
ol yl - nicotjnam de

N- ( 2- net hoRVOBE?E‘Sﬁe) N- et hyl - 6- (4- oxy- m)rphol in-4-yl)-4-o-tolyl-nicotinani
de, &3 ,5-bis- trlﬂuorometh 1- benzyl) -6- (1 1-dioxo-1A°%-4- oxy—thlomorphohn 4-yl)-N-

N- (5-chl or o- 2- et hoxy- benzyl ) - N-net hyl - 6- (4- oxy- nor phol i n-4-yl)-4-o-tolyl -
20 ni cotd nzneilyd-4-pgtolyl-nicotinamide,

(e 2- Ch' oro %«-(?é XY RN chy N BB (460 PRYIPH Bk Birfhe st 4=y ROy Ni Gt | nami d
(’4 oxy m)r miyil-mlnamapln)iﬁ,l\l- pent af | uor ophenyl met hyl - 4- o-t ol yl - ni cot i nani de,

N- net hyl i ; - 1-

M rapht haF\Ien {lﬂ% Iﬁpﬂ e% ylmethyD)-6- (4eoxy morpholin-4-yl)-4-o-toly

[ 2- et hoxynfw@lﬁaltmdeﬁl uoronet hyI -tet razol -l-yl)- benzyl ] -N-methyl-6-(4-oxy
25 nor phol LABLiBOK HicoRaRhidal en-
2-yl met hyl I)Nqnﬁ-ﬂ#e éﬁ S %&hh&ﬁ&@%}”ﬁrﬂ Icl'i)ﬁtnh-am:ny{ jyh{}et?g cﬁ% tgﬂ; i coti nami de
or 5 - [ (3-82-biethaxyifidphdh ethg rryeth%@hwm@fam@enk@}mj -Y!

-4"-o-tolyls oy 40 . 6-
N-(2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-nicotinamide,

1)-4-0-tolyl-

N-(5-chloro-2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

20 nicotinamide,
N-(2-chloro-5-methoxy-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-oxy-morpholin-4-yl)-N-pentafluorophenylmethyl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-oxy-morpholin-4-yl)-N-naphthalen-2-ylmethyl-4-o-tolyl-nicotinamide,
N-[{2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl}-N-methyl-6-(4-oxy-

25 morpholin-4-yl)-4-o-tolyl-nicotinamide,
N-(1,4-dimethoxy-naphthalen-2-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-
tolyl-nicotinamide or
5'-[(3,5-bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-4'-o-tolyl-1-oxy-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic acid.

30 Further preferred are compounds, in which X is ~N(R®)-CO-, wherein R® is
hydrogen or methyl.
Examples of such compounds are:

2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[ 6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl]-isobutyramide,



tetrahydro-2H [ 1,2']bipyridinyl-4-carboxylic acid. 30 Further preferred
are conpounds, in which Xis -N(R6)-CO, wherein R6 is hydrogen or nethyl.
Exanpl es vo® 0502B6 conpounds ar e: PCT/EP01/07850
2-(3,5-bis-trifluoronethyl-phenyl)-N nethyl -

[ 6- (4- oxy-norpholin-4-yl)-4-o0-tolyl- pyrigdin-3-yl] -isobutyram de, WO

02/ 06236 PCT/ EP01/07850 -6 2- (3, 5-bis-trifluoronethyl-phenyl)-N [ 4-

(2- chl or o- pigsydi3- tn@uor()ﬂ'reﬂiyy OgHQ{yDﬁNL 4n24chtdrb=pHav |)119-(ﬂl &ryyinbrphohn 4-yl)-

-N-net hyl -i so 5-bis-trifluoronet - phenyl)
[ 6- (4- oxy-Ot Hcﬁy?’lilrﬁr“%ﬁﬂ}y%zls upygidepyr i di n- 3- yI] - |sobutyr am de, 5
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2- (
trahy $
2- (3 5- bi 5P WTatﬁ’b‘Fl met hyl - phenyl ) - N- ( 6- oxy- di net hyl ani no- 4-o-tol yl -pyridin
-3-yl)- B pEs lsyﬁlsm@wbweﬂm @ﬁenyZ)' N¢ @3- (Bchlogo-phédyl upb@ﬁewwé-t@%wf&zw
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2-(3,5-bis ]t'% Ay p‘ﬁ poRutyrRIMde hy dr oxy- 1

bi
2-

y
(3,

Xy-4' - 0- 2.gb ¥lbid-tdilEerbrietiyl-ah N-@Fbxyl ditneh ino-4-o-tolyl-pyridin-3-yl)-N-

pyri di nylﬂé% lﬁ% N—riet ylyFl s%‘gﬁ)tgyrgm}g{,l Hifamino-4-o-tolyl-pyridin-3-y1)

(3, 5- bi s} Yflﬂ MEFERH - phenyl ) - N-{6-[ (2- hydroxy- et hyl)

1- oxy- m%‘t Mbﬁammﬂﬂuoxﬁnmhﬂ@hyﬂyipw F4dﬂ213c}30156|-1£hen|§i')@b}ﬂ)}‘ﬂnﬂl@l@)ﬂéﬁliﬁ@m de, 15
(R -2- i s-trifluorone hyI phenyl) -

[ 6-(3- h‘;pdrB -3y 'X@'lﬁﬁhu%'ﬁ “n-1-yl)-4-0 - toI yl -pyridin-3-yl]

- N-net hyl - 95(9@Jﬁmrtﬁﬂh&@me&yl(pﬁer%rmw11(44hfyamgrqn@;tyh4/lo-ﬂﬂ)ﬂrm 5,6 NetrEtishiyb- N-

[ 6- (4- oxy - I’Idlgle -acet am de,

2- (3, 5-di mr%}tgfh@ bﬁ%}fgﬂl)ﬂ wﬁéﬁ lsc[ tyrann
(4- oxy-mor @ﬂ9|5—&34rlﬂhémﬂ1eﬂ1yﬂ%}ﬁhyipw{611!(&! “13drod§- ét“h)}l)—-l Agghahjldeno] 2-0{ 3 -

fluoro- 5-tr|flu N-,et hyl - (4- oxy-nor phol i n-4-yl)
-4- o -tol Ayt ’él‘3nY EZRE// &‘VE g'é%i’fad‘é‘ de,
15 (R)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-yl)-4-o-

(0]

tolyl-pyridin-3-yl]-N-methyl-isobutyramide,

2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

pyridin-3-yl]-acetamide,

2-(3,5-dimethoxy-phenyl)-N-methyl-N- [6-(4-oxy-morpholin-4-yl)-4-o-tolyl-pyridin-3-
20 yl]- acetamide or

2-(3-fluoro-5-trifluoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

pyridin-3-yl}- acetamide.

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

25  which process comprises

a)  oxidizing a compound of formula

2
(R™),
R
yZ X
3 3 2
R ~ l R R R
\N N 1
R

with a suitable oxidizing agent to give a compound of formula



The present compounds of fornula | and their pharmaceutically acceptable
salts can be prepared by nethods known in the art, for exanple, by
processevaeyenidbed bel ow, 25 which process conprises a) PRI/@EPEIQTgSa
conpound of forrmula with a suitabl e oxidizing agent to give a conmpound of
formula WO 02/ 06236 PCT/ EP01/ 07850 7 wherein the substituents have the
significances given above, and if desired, converting the conpound obtai ned
into a pharmaceutically acceptable acid g_c\d?jl tion salt. 5 In accordance
with this procedure, a conmpound of forli maybe prepared, for exanple,

as follows: To a solution of 10 nmol : corrpound (Q‘T general formula 11 in
50 m of a suitable solvent such a fne T s added under ice
cooling a solution of 10 muol of zi ng reagent such as
3-chl oroperbenzoic acid in 50 m of _ ol vent such as

di chl oronet hane. Stirring is contd Q
(typically 1 h to 24 h) at 0 C and \g 1on progress may be followed by
thin-1ayer- chromat ography. In qﬁs/es in which product formation is too
slow, the reaction mxture my be stirred at roomtenperature. After
evaporation of the solvent products of general formula | can be isolated
by fl ash- cHP&i#ER BirsaBituenfs g%"e%l% Yembcances BYR abpyeeRGr purification of
crystal ling d@§1@dﬂeb§vdﬁﬁﬂgihecaﬁlbbﬁl\{@dbtbi)ﬁeﬂ@ﬁb)éaﬂﬁfdmcéaﬁtiﬂ@ atdepfibl a%id t abl e
15 sol vent, 9 ;#s transformation other oxidizing reagents maybe used
instead of “3X"@AIPdtoper benzoi ¢ acid. Those oxidizing reagents are faniliar
to any person skilled in t art uch net hyl di gxiran acef ,
hydroge%’perom e RGeS Wétﬁglél roce urgt a§05| ﬁ]mdpgg%%rﬂlﬁml‘r[l{)nsaﬁﬁgf%)are f1°

sui tabl e se:kampilb zsdo]lhom’[watse]unoﬁ@f Immnsdlolf a tampatndof geseraf foemhhdlat 5¢ oom

t enperat ure i ods wh ch Known e ch

arefom 11 20 08 S IHENEEn s AR R PAcBiEpi R SFlod Eufifor

i norganic aﬁindﬁoldsﬁjltsuahble ogaliisg mehgemt wc@anﬁexhknop&bermm: dcitio Sﬁmﬂsofder atl on.
Hydrochl ori d

il eat os, - Stk acet it ori IR e BB st R RirnSERRICE.
i ke are e((t&[mchbﬁ 1 bfto 2d & as@t@ snd reaction progress may be followed by thin-layer-

chromatography. In cases in which product formation is too slow, the reaction mixture

may be stirred at room temperature. After evaporation of the solvent products of general
formula I can be isolated by flash-chromatography in 15 % to 85 % yield. Further
purification of crystalline products may be achieved by recrystallization from a suitable

15 solvent.

For this transformation other oxidizing reagents may be used instead of 3-
chloroperbenzoic acid. Those oxidizing reagents are familiar to any person skilled in the art
such as dimethyldioxirane in acetone, hydrogenperoxide in acetic acid or potassium

peroxymonosulfate in a suitable solvent such as water.

20 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 come into consideration.
Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

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

25 The following schemes 1-8 describe the processes for preparation of compounds of
formula [ in more detail. The starting materials are known compounds and may be
prepared according to methods known in the art, for example in accordance with methods,
described in EP 99103504.9.



25 The foll owi ng schenes 1-8 describe the processes for preparation of

conpounds of fornula I
conpoundavanziogray be

02/ 06236 PCT/ EPO 1/ 07850
been used: Pivd pival oyl

in nore detail.

prepared accordi ng to net hods knownPCHEPHIZ78350t
exanpl e in accordance w th nethods,

The starting materials are known

for
described in EP 99103504.9. WO

In the schenes 8-he foll ow ng abbrevi ati ons have
chloride THE tetrahydrofuran TMEDA
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1. HC(Ove~ 130C 2. LIAIH4 OC N 1. BuLi, TMEDA 2. 1 2 -78C 0 VII NH HC
90C I X oxi di zi ng agent WD 02/ 06236 -9- The definition of substituents is
gi ven aboveo2/@bene 2 .10 N C N XI 1. BuLi/TMED 2. 1PCT/EPBO7334 VI

B(OH)2 Pd[P(Ph)334 80C 1. HC(OCH3)3  130C
s

The definition of substituents is given above.

Scheme 2
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The definition of substituents is given above.




2. BH -THF

oxi di zing agent (W n 11-2 UN -
gi ven above 024@302/ 06236 -10 Scheme 3 0 0 1. SCCl

IXX HR Xl'|
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PCT/EPOL /07850 ~0 N O H2/Pd-C PivCl/NEt3 DI PEA

The definition of substituents is
rrz-~CPCREPNENSS02 Cl, , NJ

1-2 XVI |

i R5~ (R) XXI Pd[P(Ph)3]4 VI
-10-
Scheme 3
0
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SRS — S e
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1-3

Z=ClBr,lor OS(O)2C6H40H3

and the definition of the other substituents is given above.



PCT/ EPO1/ 07850 N 1.
| 1-3 2 =04, Br, |

BuLi/ TMEDA H THF, -78C->-35C XX 2. 12 THF, -78C H XXl
or OS(0)2C6 H4 CH 3 and the definition of the other

substi t uavo 82/0&3@i ven above.

1. KHVMDS, THF X-1 WO 02/ 0623BCE/ERIBUBINE 4 1 O

O RA NNA4 XXITI OH XXV SCCl2 A XXVI

definition of substituents is given abovel-Schene 5 Li AlH4

oxi di zi ng agent 11-4 The
oxi di zi ng agent

Scheme 4
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The definition of substituents is given above.
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VI B(OH)2 Pd[P(~h)3]4 4 RN 4, Ov XXIV NHR6 base R, Y O 11 RR3 1.
XXVl PCT/ EPOL/ 07850 1. NaH WO 02/ 06236 PCT/EPO1 /07850 -12 Zis O, Br,
or -0OS(OwCetMaZB8 and the definition of the other substi POBEEP&L1/G7850
described above. Scheme 6 i C Ni IXXX RSH XI 1. KHVDS X-1 oxidi zing
agent 5 Zis d, Br, | or -0S(0 2C6H4CH312 and the definition of the other
substituents is given above. 10 WO 02/ 06236 ,

Z is Cl, Br, I or -OS(0),C¢H,CH3 and the definition of the other substituents is described

above.

Scheme 6

e —— —————
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XXX 3 = i ﬁ/
NS
cl CN o TN XXX
cl CN
e}
1
(R R
o 1. KHMDS R R R “
_ ; " » N (R
= N 2 R R |
- 2 5 |
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KO Xl R? -3
X-1

R"%

oxidizing agent 3

—_ e R R RY 2)
- % I N (R,
R’ X | >
N R
I-3

\@+

5 Zis Cl, Br, I or -OS(0),CsH4CHj and the definition of the other substituents is given

above.
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-13 Schene 7 oxidizing agent RS PCT/EPOL /07850 R5 is the group -C(OR3

and the definition of the remaining substituents is given above. 5 10 15 WD
02/ 06236 WACWZ/&RB6L/ 07850 -14 Schene 8 (R1) XXXl KHSO XMXI\pa-/07850he
definition of substituents is given above. As nentioned earlier, the
conpounds of formula | and their pharnmaceutically usable 5 addition salts
may be used as prodrugs of the parent conpounds of fornula Il, which
possess val uabl e pharmacol ogi cal propselkdngs? These conpounds are
antagoni sts of the Neurokinin 1 (NK-1, substance P) receptor. Furthernore,
in addition, some N-oxides of formula | have a gogd, affinity to the NK
receptor. For sone prﬁﬁirred conpounds the pKi val is in the range of 8.3
to 8.7. 10 These conpq ”Q? yege investigated in d Qge=mﬁth the tests
gi ven hereinafter. Binding say (|n vhﬁﬁo%S VWO 02/ 062

The affinity of test con eptors

RCT/ EPO1/ 07850 - 15

ey ) d at hunan
te&\Mththeﬁm N H? 52ﬁ$
-6 Rs/N\V/J .

or"(using the
R,

R O R R®

. = N

ol I><©(RZ)
(\N+ N Rz-

re-N

‘Lgﬁsion

Sem i ki virus exg

oxidizing agent

R is the group —C(O)R> and the definition of the remaining substituents is given above.
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systen) and radiol abelled with [3H substance P (final concentration 0.6
nM . Binding assays were perfornmed in HEPES buffer (50 mM pH 7.4)

cont ai ni WO BS#6260. 04 % 5 |l eupeptin (8 pg / m), MCl2 (3PaMEP@ISS0
phosphoram don (2 M. Binding assays consisted of 250 i of nenbrane
suspension (1.25 x 105 cells / assay tubB); 0.125 | of buffer of

di spl aci ng agent and 125 | of [3H substance P. Di splacenent curves were
determined with at |east seven concenStlameohs of the conpound. The assay
tubes were incubated for 60 mn at roomtenperature after which tine the
tube contents were rapidly to filtere®)under vacuumthrough GF/C filters
presoaked for 60 mn with PEI (0.3 %9 w x 2 m washes of HEPES buffer
(50 MM pH 7.4). The radioactivity retat Qrihesfilters was neasured by
scintillation counting. Al assays were perfdr in triplicate in at |east
2 separate experinents. The evidence, that thﬁ C s of fornula I may
be used as prodrugs of their 15 parent ounds nprnula Il is shown in
accordance with the description giv Q/)hereinafter. e conversion of

N- oxi de prodrugs to the correspondi ng”parent conpounds is ¥ to a
reduction mechani smand there is sone eyidence fromthe literature that
simlar reactions occur in vivoKiRBsafe probably catal ysed by henogl obin
hence the decision to 20 study bot# the stability in plasnma and bl ood was
taken. The presence of an oxidant in the work-up solution should help
preventing the redabtiqn of the N-oxides. Convex'siogQ in plasma: 10 pLs of a

100 g/ L. DVBO solutio t he pro-drug were added ® 1 nL plasma to reach
a final concentratign ¢ g7 nk¥ The i_ncubatj on pas7pes frered at 37 C and

8 aliquots were taken 4 grent time points over 30 n, These aliquots
ifini ¥ 5420 i (raY,
concentration 10 2v) nE tK7 fuged at 3?@0\9 gf 20 m t 10 C. The
super nat ant was_ l%ﬁctly used to deternm neosghe Jdrug | evel s byRiC>NB-NB
(HPLC chr omat o§r aphy on reversed phase colun® X-Terra M5 Cl18 3.514M 2.1 x
30 nm Waters at 40 C, using a polgkay gradient McOH Form Ac. 1 % 20/ 80
/IMeOH, run tinme; 3.0 mn; inj. Vol.: 10 L; Flow. 0.2 L{mn and M5/ M5 30
detection on a PE Sciex API-2000 Ms/ MS spectrometer; i¥n source:
Tur bospray; ionisation node: ESP+). Conversion.in fresh blood: The sane
procedure was used for the stability studies i d,

R®

py)
O
)

(x]

The definition of substituents is given above.

As mentioned earlier, the compounds of formula I and their pharmaceutically usable
5 addition salts may be used as prodrugs of the parent compounds of formula II, which
possess valuable pharmacological properties. These compounds are antagonists of the

Neurokinin 1 (NK-1, substance P) receptor.

Furthermore, in addition, some N-oxides of formula I have a good affinity to the
NK1 receptor. For some preferred compounds the pKi value is in the range of 8.3 to 8.7.

10 These compounds were investigated in accordance with the tests given hereinafter.

Binding assay (in vitro)




even if nmuch nore care had to be taken after treatnent with the H202.
Sanpl e stability (plasnma and blood): The final matrix were first prepared
(plasna ovObt/ade 35 treated with 3 vol unes of cold MeOH BOWVERIMI7RY H202 -
10%/v - and centrifuged at 3500 WO 02/ 06236 PCT/ EP01/07850 -16 g for 20
mn at 10 C) and then incubated at 37 Ginto two tubes; the pro-drug or the
drug were then incubated and finally their concentration determned by
LC- MB- M5 a$he affiaify obtadt comepoandTfee thellKotkcgptetwioevstuafedtah bumen 3 arcdptorbot h
B east wier e AU MR e bl RR (s SpBE ML Bphdicai el e

\ ! | l y ¢ o
i ncubat i on%’.SteTfHeanﬁéFlgl-oral%Flzedd’ﬂflh?h]éﬁl%ﬁﬁﬂc‘% P §inah senseriryipn-6 aMigBinding ug i n
oind ta b a1 B DB e i
(hours)QEXEHB?P&W\@.H:&]@“B:@m&@@ﬁf@ﬁaﬁ&?f%&%@ ’iﬁé iNgiEP5%YS 61662 1o
The st abi | tdnsisted dfi250 gl pEmembtank owerengion ( R25 x 3O ceilsy)asaydubd), WeES jilrgfossi bl e
to det ' ' al bs 1 HQ an Gl Q@m hat th
o determ | 3 V. C a ere
are no maj g‘r?ff%pc_’efg{sg%cgjl%fa}éertgﬁgg 5&}?%[ ﬁlggpe\é\?ce;t\n{'mﬁ)&cg%feﬁo{hy ellgn_ef)% ood and
that the prearmigsd aid adnvieeradopeentdones] thegompeunyh Tha assaghibgs weg. (> 90
7N ljn accoméa?&@? Yartdo rhﬂleatfrféhserw@raﬁ@m?&?ﬂﬁcmmé ﬁerwbr@cdnt&ﬁpwwg%idgn as
Formi a0 * Bertarpdgachen nnaR e PSR LBl & B WNREH 1 55 '8 €3 can
be used as2 midvshasftEEPES. tguffet (BOtrABL, Hbl Mo Thp hali swat et deCah eduregha filketsons.
The pharmaceutical pr rations c he Lnistere radly,. e q. .in the
form of 1 apranted By sPadReblish St 30 as B0k BB EhEhuditgls it Reips it es,

sol uti ons, sepatdts expesinpmts uspensi ons. The 20 admi ni stration can, however,
al so be effected rectally, e.g. in the formof suppositories, or

The evidence, that the compounds of formula I may be used as prodrugs of their
15 parent compounds of formula II is shown in accordance with the description given

hereinafter.

The conversion of N-oxide prodrugs to the corresponding parent compounds is due
to a reduction mechanism and there is some evidence from the literature that similar
reactions occur in vivo and are probably catalysed by hemoglobin, hence the decision to

20  study both the stability in plasma and blood was taken. The presence of an oxidant in the

work-up solution should help preventing the reduction of the N-oxides.

Conversion in plasma: 10 puLs of a 100 pg/mL DMSO solution of the pro-drug were added

to 1 mL plasma to reach a final concentration of 1 pg/mL. The incubation was performed
at 37 °C and 8 aliquots were taken at different time points over 30 min. These aliquots were
25  treated with 3 volumes of cold MeOH containing H,O; (final concentration 10 %v/v) and
centrifuged at 3500 g for 20 min at 10 °C. The supernatant was directly used to determine
the drug levels by LC-MS-MS (HPLC chromatography on reversed phase column X-Terra
MS C18 3.5 uM 2.1 x 30 mm Waters at 40 °C, using a polarity gradient MeOH/Form.Ac.
1 % 20/80 /MeOH; run time; 3.0 min; inj. Vol.: 10 puL; Flow: 0.2 pul./min and MS/MS
30 detection on a PE Sciex API-2000 MS/MS spectrometer; ion source: Turbospray; ionisation
mode: ESP+).

Conversion in fresh blood: The same procedure was used for the stability studies in blood,

even if much more care had to be taken after treatment with the H,O,.

Sample stability (plasma and blood): The final matrix were first prepared (plasma or blood
35 treated with 3 volumes of cold MeOH containing H,0,; - 10%v/v - and centrifuged at 3500




parenterally, e.g. in the formof injection solutions. The conpounds of
formula | and their pharmaceutically usable acid addition salts can be
pr ocessedvowr/bs2phar maceutically inert, inorganic or organPCT/ERel/EB#Nts for

the production of tablets, coated tablets, dragees and hard gel atine
capsul es. Lactose, corn 25 starch or derlbatives thereof, talc, stearic
acid or its_salts etc e.g. for tablets,

9@221 be used as such excipients
dr agees arfifoR2Panigat A I pkanddheninegbatgdnicy “6apawpcTb eptheprozgagor thezrug
Sui t abl e exerephafinsubaéd &Rf finalighiadl AR CGARIIONMRteRf e 1 LYRERIANe Oi s,

waxes, fat em 5 solid and liquid polyols etc. Suitable excipients for

t he manuf a‘i%sﬁl}‘s%edoalbogﬁl utions and syrups are e.g. water, polyols,

sacchar os i hvert, sugar ucose etc ui t abl.e.excipients for injection
sol uti onselz;}ﬁeemgﬁ’ﬁfl % ‘?%’rsztolgl{hgéﬁ%ﬁg? ‘%B?‘géﬂﬁgf’“agﬁnﬁ%‘?%ﬁ)’ﬁ fg'éﬁczfoa]?ﬂ @OYEls etc.

Sui t abl & excliale enpafdrar the sippies it losdt edeatlte halysis DAt perddrnoyd iban eieanelst aget s,
waxes, fatt?l, .S n%él iquid or liquid polyols etc. Mreover, the

phar maceut i Sérllc%f‘l Y)Iésr ations can contain preservatives, solubilizers,
st abi | i zerBhe hadf-liferndptageifos theaonlatibh esdrug wedtugne pBisme atodepoitt&d in the
flavorants, ,salts for_var t he osnotic

© RESRALHAN L

1o

in
or anti oxi QURFEE tar‘??&&”é%ﬂ*y%ﬁ“g’d
val uabl e sddisinainatsn offfatuedgage: can vary within wide limts and wll,

B BALFS 79 2077

of

course, be fitted to the individual requirements in each particular case.
In general, in the—ease—eof—oral—admnistrati-on—a—da-ty—15-desgge of about
10 to 1000 ng per |person of a conpound of tgghena) fornula | shoul d be
appropriate, althagugh the above upper Iimt can also be exceeded when
necessary. The fol|lgw | gl\@(ambgg fabdhist FRES NIRRT es%%]lplgsgyaenti on w t hout
limting it. Al |tenpératures a % gl ven 'In degree st us. [The
preparation of conpounds of j[formula ., startitng w tthconmpoundy of formul a
I, 20 is described géneridally th the description. Thi4 oxidation
procedure is always the |ast] step to obgtain the N-gxides of cqgnpounds of
formula |I. A detaill ed @escrijptioni®f this |agR step is specifjically
described in the floll owi ng exanples 1, [2 and 13. The N-oxi datijon of the
16 16 6 2
10 The stability in blood is much lower (t;; < 30 min) and it was impossible to determine a
precise value of t;» . However we can conclude that there are no major species difference
with respect with stability in blood and that the prodrugs are converted to the desired
drugs in high yield. (> 90 %)
In accordance with the tests the compounds of formula I can function as prodrugs of
15  their parent compounds of formula II.
The compounds of formula I 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
20 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
25 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.



remai ni ng conpounds 3 to 12 and 14 to 29 is generically described in
accordance with the above nentioned description. 25 Exanple 1 2- (3,

5- Bi s-triwooweaset hyl - phenyl ) - N-net hyl -N- [ 6- (4- oxy- nor phOT/EROA07§30)
-4-0-tolyl- pyridin-3-yl] -isobutyramde a) 4-(5-Nitro-2_pyridyl)-nor
holine To a solution of 20 g (126 mmol)1bf 2-chloro-5- nitropyridine in
150 m tetrahydrofuran 30 were added dropw se 27 mg(i:gl'S mvol ) nor pholine
within 10 ni n. Suifable exgipiqnénionsodt gelelinamapoilaerass. Fegataro il v8Es, fatsi 8mias
refluxed fgflisddildudpdlyd)s e, After cooling to roomtenperature, the solvent
was renoved in vacuo and the residue was re-dissolved in 200 m ethyl
acetate. The organic phase s washed with 200 ml 1 N sodi um bi carbonate
sol ution, driedd pigwts fog themanylagiire o valgEpns iyl yBIR§iavee-@ Waterg |
(quantit at byeblsOhcdiifost,ihvet £QARQURMseasc.a yel low solid. 5 Mp. 142-143 C
b) 2,2-Di nethyl-N-(6-norpholin-4-yl-p)ridin-3-yl)-propionamde To a

sol ution of 27.3 (126 .mmo] ) .of 4-(5-njtro-2-pyridyl)-nprpholine in 600 m
met hanol® wer e w&%éf%csng% I ieaiogsoAIons e Gt Wﬁteéeé{qobgge@q@%%ﬁb’é%iﬂ The
reaction {Roetableoias, hydrogenated (roomtenperature to ca. 45 C, 1 bar)
until the theoretical 1o amount of hydrogen was taken up (about 3 h). The
catal yst was filtered off apd was washed twi ce with 100 m. portions of

met hanol . The PREHSTEIENS By SHROSHERE e G&IHTALPTgIRvEEnss ogs. gaxes B pur pl e
oi | which gansligli@dr liguiddoly®db e.of the desired aniline derivative according
to analysis by thin [ayer chromatography. This crude product was dissol ved
ina mxture of 240 m . tefrahydrofyuran and 60 m diethyl 15 ether.. After
Cooling 1o 0 CMIESYE: s SRty PEPt- Rt can v PO B

p(F)lIr ti 0310 S'Sﬂabﬂizglg, V\é\a‘gngiwh'tsmtﬁdlsiﬂ&d, eveBengrs( d(ﬂ&rfampﬂav))rarﬁi, rs]ﬂ'ts\ifal} fh)tbi'ing

chl ori de re adde r Opw S within a period of 10 mn. The ice bath, was
r enoved a\r,:@let Prqhic e ?S\S‘ﬂ)‘%},\gfﬁﬁf% F‘éasgﬂg agfirﬁsr ?rearfl%ofgéfmﬁsh ﬂﬁy ?at?oaiﬁotcg RE&} ?itﬂh re.
Then, the seleyedrapiasicilprralirbleisibstaceg and the residue was suspended in
200 mM 1 N sodi um bi carbonate sol ution. The product was extracted three 20

tei/ggzr \é\/![ 22 200 T@e dggargte Icz?nnéar? adtﬂ{ncxmd% rli?nqgtarrlx r\‘/&l’l, of %l&'lr%g, b@?ﬁpeld"émhselﬂlél%}cﬁu)al and
requirements in each particular case. In general, in the case of oral administration a daily
15 dosage of about 10 to 1000 mg per 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

temperatures are given in degrees Celsius.

The preparation of compounds of formula I, starting with compounds of formula II,
20  is described generically in the description. This oxidation procedure is always the last step
to obtain the N-oxides of compounds of formula I. A detailed description of this last step is
specifically described in the following examples 1, 2 and 13. The N-oxidation of the
remaining compounds 3 to 12 and 14 to 29 is generically described in accordance with the

above mentioned description.
25 Example 1

2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl]-isobutyramide
a) 4-(5-Nitro-2-pyridyl)-morpholine

To a solution of 20 g (126 mmol) of 2-chloro-5-nitropyridine in 150 ml tetrahydrofuran

30  were added dropwise 27 ml (315 mmol) morpholine within 10 min. The reaction mixture



Recrystallization of the solid residue fromethyl acetate/hexane 1:8 gave
28.6 g (86 %9 of the title conpound as white crystals. Ms me (%: 264
(MtH ', 200Y2/06236 N- (4- 1 odo- 6- nor phol i n-4-yl -pyridin -3-yl PERERO1AI78%t hyl -
ropi onam de 25 A solution of 28.4 g (108 mmol)

2, 2-di net hyl - N- (6- mor phol i n- 4-yl - pyri di 18-yl )- propi onam de and 49 m (324
mmol) N, N, N ,N - tetramet hyl et hyl enedi am ne under argon in 600 ni

t et r ahydr ofias aefluked fosadtlisionpl? I Aftey codmgiaroom temp@attre, Wh¢ filventiwas 202 nd
(324 ol | added

dr opwi se. }I'erg&(éga{?:w?%& aﬂ?nm}g %%lgh\%vg]lay@ fi?JoHﬁH?rpzéd}Pf%&iégl etm?e ?hetorév%lfm ght .
After cool Phgsearaiwashes witl2@9) mBY Ngodiun( hisebamask yolintain, niarledl (smghesaoni n 60 ni

tetrahydro r |ce ath S

r epl aced bgj‘gﬁ@. A GafeEn FERE2 S U PAE or B Be LSRG TR R Lol

t hi osul frat ¢.pelt2adpdfate in 250 nl water were added within 10 mn when the
tenperature of the reaction mixture had reached 0 C. Then, 1000 ml di et hyl
et her vvere__\%ﬁg{&gg%%ﬁgﬁgg@l%g@égpwﬁ% gq,g)ejglrogmm organi c | ayer was
separ at ed € aqueous Tayer was extracted rtwce 0O nm

di chl or onet hane_and t he conbi ned organl c layers were dried (nmagnesium

sul fate) ad@ 2 elspereit2édd.s ERagHmel) pbidt vifraptyrigal-enamphelige 3P0 of t he
title conpoyngh a{cﬂbazs 9 Afelh 68 cﬁg& p ng at
f oom t enperat urréﬁw@rélvs tg;&vl"@ B'oh(:é’lg %)8 chﬁv%{e ol gﬂe %%?%7 (100) _
d) 2, 2- Di mBtKHre Nag ksﬁldrmgq@ﬁtﬂd.(rpczm;tqmm@mmﬂow %Syﬂ, bnr)anynl }hegh@pﬁrmhm de A
mxture f e'?FWJ

N (4- |o%108 al?hr?t?%ﬁglg}%rrlg&y -S)[gi'/l?eln &llpn-al b91§}3h) The Céitan%Stwaf ﬁl;j)rr§3 %Blffgﬁgma%g%hfg m
t ol uene, 18Wigk WithN 08 agli newtieny tfomethendd. o"Ehftﬂltsﬁe mwva@gra(t prvagrrpdp)give 22.6 ¢
tetraki s(tikphampré 9@%&'&' c@ﬁh@t@a k@EH 957'6/(pof)th§@glrld §n1hﬁe (i?n@atl Jﬁ))rdA?% to
o-tolyl borom ¢ acid heat ed under argon at

cool i ng t 0 APYBHS %Y%%Faﬁffwﬂ’éom?%f%bﬁeous phase vvas separated and vvashed
twice with ethyl acetate. The conbined organic | ayers were washed with 50

n brine, qmilse&uw@%uea ﬁé&'cfis%l%d HYWmBNARYrai® té?ﬂéhk&ﬂo?@fahgﬂd BY ml diethyl

fl ash-chromat ogr a ave uatltatlve e title conpound ‘as a
white fEamet gﬁhf}eé ce@{)gng t35)4C( @/ﬁ.ﬂ),l&??ﬁygpo 1)10f tidgt ylamme were added in orlggportlon

6- Mor phol i Btifriyd was @ntiahyd wRNE 23§ (8381 Bivaloyl chloride were added dropwise

within a period of 10 min. The ice bath was removed and the reaction mixture was stirred

for 1h at room temperature. Then, the solvent was removed in vacuo and the residue was

suspended in 200 ml 1 N sodium bicarbonate solution. The product was extracted three
20 times with 200 ml portions of dichloromethane, dried (sodium sulfate) and evaporated.

Recrystallization of the solid residue from ethyl acetate/hexane 1:8 gave 28.6 g (86 %) of

the title compound as white crystals.
MS m/e (%): 264 (M+H", 100).

¢) N-(4-Iodo-6-morpholin-4-yl-pyridin-3-v1)-2,2-dimethvl-propionamide

25 A solution of 28.4 g (108 mmol) 2,2-dimethyl-N-(6-morpholin-4-yl-pyridin-3-yl)-
propionamide and 49 ml (324 mmol) N,N,N’,N’-tetramethylethylenediamine under argon
in 600 ml tetrahydrofuran was cooled in a dry ice bath to —78 °C. Within 1h, 202 ml (324
mmol) of a 1.6 N n-butyllithium solution in hexane were added dropwise. The reaction
mixture was allowed to warm up to —35 °C overnight. After cooling again to 78 °C, 37 g

30 (146 mmol) iodine dissolved in 60 ml tetrahydrofuran were added dropwise during 15
min. The dry ice bath was replaced by an ice bath and a solution of 90 g (363 mmol)
sodium thiosulfate pentahydrate in 250 ml water were added within 10 min when the

temperature of the reaction mixture had reached 0 °C. Then, 1000 m! diethyl ether were



A suspension of 2.93 g (8.28 nmol)

2, 2-di met hyl - N- (6- nor phol i n-4-yl -4-o0-tolyl-pyridin- 3-yl)-propionamde in
80 nm 3 Waoyae@ahl oric acid solution and 5 m 1-propanol REFEPHIEEBI t O
90-95 C overnight. The reaction mxture was cooled to roomtenperature,
washed with three 20 ml portions diethyklether and filtered over celite.
The filtrate was 20 diluted with 20 mM water and was adjusted to pH 7-8 by
addi ti on okdd8l sdsbeorgmicHybr oxs sia@asa(betd.lffhemqumdefayém%sce@ﬁhdtmtwia&wiﬂpEmiuct

or gant ¢ 1 aaricthd:OnledinciE o b PO e v e O AT LG o T E A anc
evapor at ed evapogited FpasB thrpniatognaphy gtvr:\lé)ﬁ gdf57 theofthe titte conpromdds atighta whi t e

foam 25 )

Met hyl - (GNE{)% oﬁﬁm%zc%%t‘ﬂw ‘%D%gsfaﬁﬁr%g&tro%“yﬁﬂp AMH% A solution of 2.24 g
(8.3 mml ) 6-norpholin-4-yl-4-o-tolyl-pyridin-3-ylamne in 17 m  trinethyl
orthoforfrraﬂ\és wiel(98): 38D I?h)fi‘iﬁdﬂ@hé@é {43),7i (@0Was heated for 2 h at 130 C
The reaction mxture was evaporated and dried in vacuo for 30 min. The
resi dual oij 2‘&6151117?&}1 : WA added

dropwi se undet OOl 1 arm num hydri de
in 20 m tétmaﬂy@rqgﬁ@@m9 OTmmovl)elédtltloﬁp ﬁrmomhehnWa}d Mldm-éd'l)f -22-diethtyl-r oom

t t t 0

b epo1, o 7eug ST ffe: it 18081 5 A£G (o Str Rl kfn, BY2 o (62 R
stirring' f (§¢tr25<13fﬁrrphezﬂpb@wbmﬂpﬁﬂaﬂm(é)(iirdbl 36E (9-? ormolo-talitiwdonio agidawh pH
10. The,sohuti.gq;, 3 {;61{ Li&oee Qégihcﬁéétﬁ hndg‘rat\ﬁEQ&acEr% ef’%ﬂﬂeﬂﬂé échéSQs by

flash clllromatograp 0 give 1 tit
whi t e f oamphBseVBssEmar{teq an@g@sl*(ep]d{;wm@@@t)h ethyj acetate. The combmed orgamc layers

2135 )L T S iy 031

met hyl - ( 6- rﬁas}phbriomutqgryphmgaaeﬁ@Bgl(qpa,autmw) gft}nle)nﬂanvmeouadmb awlige formy 7. 73
mrol ) N-et hyl di i sopropyl am ne in 15 m dichl oromet hane was cooled to in an
ice bath ar}ﬂ L/8 %):(3@4§g4 ))%)2 (3,5-bis-trifluoronethyl-phenyl)-2-nethyl
pr opi onyl ]Sorl &e wer e ropw se. The reaction m xture was warned to

35-40 C )
15 &) 6-Morpholin-4-yi-4-o-tolyl-pyridin-3-vlamine

A suspension of 2.93 g (8.28 mmol) 2,2-dimethyl-N-(6-morpholin-4-yl-4-o-tolyl-pyridin-
3-yl)-propionamide in 80 ml 3 N hydrochloric acid solution and 5 ml 1-propanol was
heated to 90-95 °C overnight. The reaction mixture was cooled to room temperature,
washed with three 20 ml portions diethyl ether and filtered over celite. The filtrate was

20 diluted with 20 ml water and was adjusted to pH 7-8 by addition of 28 % sodium
hydroxide solution under ice cooling. The product was extracted with four 100 ml portions
of dichloromethane. The combined organic layers were washed with 50 ml brine, dried
(magnesium sulfate) and evaporated to give 2.31 g (quantitative) of the title compound as

a white foam.
25 MS m/e (%): 269 (M", 100).

f) Methyl-(6-morpholin-4-vyl-4-o-tolyl-pyridin-3-yl)-amine

A solution of 2.24 g (8.3 mmol) 6-morpholin-4-yl-4-o-tolyl-pyridin-3-ylamine in 17 ml
trimethyl orthoformate and 3 drops trifluoroacetic acid was heated for 2 h at 130 °C. The
reaction mixture was evaporated and dried in vacuo for 30 min. The residual oil was

30 dissolved in 5 ml tetrahydrofuran and was added dropwise under ice cooling to 630 mg
(16.6 mmol) lithium aluminum hydride in 20 ml tetrahydrofuran. The reaction mixture

was stirred for 1h at room temperature, cooled to 0 °C again and acidified (pH 1-2) by



for 3h, cooled to roomtenperature again and was stirred with 25 n
saturated sodi um bicarbonate solution. The organic | ayer was separated and
t he agueov8 opbhase was extracted wth dichloronmethane. TheCT&R@I/T8Y or gani C
| ayers were dried (magnesium sul fate) and 15 evaporated. The residue was
purified by flash chromat ography to give22-9 g (quantitative) of the title
conpound as white crystals. Mp. 131-132 C. h)

2- (3, 5- Bi sadditiéd ublajmt)fdyd)ehbdswld solNstioeit hﬁthr Mrfifg (at- SOmm, 28 % sod1urn

-nDrphoIin | - ridin: 3 but olutlon of
5.0 g (8. 8% &rﬁy*’riﬁ'ﬁi o 1@“&’:’)‘(‘6?‘%‘? Syl ibe %H%%%W)as ‘ir ®6- 20

mor phol i n- éleapbradedndcbﬂ)mﬁﬁqd)ﬁjyi ftikineldoytiajograshiyutd givarrisde; (6o %5)Q)fﬁfﬂ1e title

di chl or onet hane ﬁg E under ice cooling a soloution of 2.18 g (8.84
mmol ) of 3“3ﬂ?%¥%%?fﬁ@ %8™acid (ca. 70 % in 35 m dlchloronethane
After stirring for 1 hat 0C 2.6 g (25.7 mmol) triethylam ne were added
sl ow y. 5Thbﬁhﬁ&dﬁbb98ﬁtmﬁuhw)mas concentrated to a total volune of 10 niL
and the residue was purified by fl ash- chronatography The crude materi al

(partiél dégﬁghééﬂiﬁmﬂﬂé VS nie (@@. 582 (N%FH 100) Exanplé‘ZIZ-A

3,5-Bis-ty t h I - 1 .
(4 oxy- nor birol HnaTT 404 GRRamel bl ARima o PP ER O Birdiaa Mamvpe o
conpound waxsd d)Bﬂ mlrﬂéd3azsmmh|Netlw}@rxs¢labpylnmumonﬂémdbiudﬂgnoaiedmnams)C@ble:g to
ncid |t el ERe BRI TR B bt B i S R PR PARIERE 41 st ep
g )2 \ ?/1 b N;i ngolpd@m:cmpade wate afled dpwma ?}rne) reacti® mbeuyedfas w@@mlecg M35+40 900)
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( 4- oxy- mor p%%l cooixcfl {%)1‘0%2‘1 te%}pgfa’tl;{’re in 3ndw§§l S ?é?&ng?( 5 H‘ES%%F%enci‘\%g[u%he
parent co nbmarb«bnms;ohiﬁtom Ehdoxggnm/&ay&ewmmaated rand cmpauatiisephpbeevdextreced di ng
Lo the  PrGAdHIES SRRLIIORM. BNANRed Sloahl10uRESPAL AHLETn S SRRl ohd

steps a) t o
15 evaporated The residue was purified by flash chromatography to give 2.9 g (quantitative)

of the title compound as white crystals. M.p. 131-132 °C.

h) 2-(3,5-Bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl}-4-o-tolyl-

pyridin-3-yl]-isobutyramide
To a solution of 5.0 g (8.84 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-(6-
20 morpholin-4-yl-4-o-tolyl-pyridin-3-yl)-isobutyramide in 50 ml dichloromethane was

added under ice cooling a soloution of 2.18 g (8.84 mmol) of 3-chloroperbenzoic acid (ca.
70 %) in 35 ml dichloromethane. After stirring for 1 h at 0 °C, 2.6 g (25.7 mmol)
triethylamine were added slowly. The reaction mixture was concentrated to a total volume
of 10 mL and the residue was purified by flash-chromatography. The crude material was

25 suspended in 20 ml diethyl ether, filtered and dried in vacuo to give 4.2 g (82 %) of the title
compound as white crystals. M.p. 149-151 °C (partial decomposition). -

MS m/e (%): 582 (M+H", 100).
Example 2

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(4-oxy-morpholin-4-yl)-
30 pyridin-3-yl]-N-methyl-isobutyramide
The title compound was obtained as white crystals in comparable yields according to the

procedures described above for Example 1 using 2-chlorophenylboronic acid instead of o-



omtted. MSnme (%: 552 (MtH+, 100). to The N-oxide was obtained in
accordance with step h) in Exanple 1. Exanple 4 2-

(3, 5- Bi swont/ba2e¢ onet hyl - phenyl )-N- [ 4' - (2-chl or o- phenyl ) PAF/BRY1/07850
-3,4,5,6-tetrahydro-2H [ 1,2"]bipyridinyl-5-yl]-Nnethyl-isobutyram de
The parent conpound was obtai ned as a wilte powder in conparable yields
according to 15 the procedures descri bed above for the preparation of
Exanpl e 1 tolyleerepis agid instep) ubimid1-pi306r (pditind despsapstiiond, nor pholine in step
a) and usi 0 +b ' N, gt ead of o-tolylboronic acid in
step d). ﬁ%gﬁﬁgg%QSEggggm%kﬁgmgg?g(ggggk7%?; 255 (100). The N-oxide was
obtained in accordance with step h) in Exanple 1. 20 Exanple 5 2-
(3,5-Bis-trif|uoronethyl-phenyl)-N—(Gﬁﬁwwﬂggnethylanino-4-o-to|y|-pyridin-3
-yl)-N- nethyl -i sobutyram de The parent conmpound was obtained as white

solidinc r bhsh " - . & e for
the pr epar_g-{({ip’gnm%ﬁtggﬁpl e y%%g{lgbpgg 'EG)L%%’BS?OS%W%C’%?% grr.g?lﬁ{/#g%ﬂﬁ?bﬂy
hydr ochlsor isdlutyrasmidgd of norpholine in step a). Mp. 174-175 C, M nmle

(3 52, (el 0 MRS LS AR

in Exanple anpl e -Bis-trif :

( 2- chl or o- ptesagurps desgxibediihore Foy ithapnaprragon pi/Fxagime Biny4tipsiag dbgk Freprf Was WO
02/ 06236 PCLLEPO1/ 07850 -22 The parent conpound was obtained as white solid
in conparabl e yields according to the procedures described above for the
pr epar at i oMSof/ERanphe (M+tep¥)a) to g) using di nethyl am ne hydrochl ori de

i nst ead, ,of ) i J | r nyl boronic acid
| not oad"of TR PEr bR i ARl SRS "5 VB e (%)
544 (M+H+, 100).

Example 4

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4'-(2-chloro-phenyl)-1-0xy-3,4,5,6-tetrahydro-2H-

[1,2']bipyridinyl-5'-yl]-N-methyl-isobutyramide

The parent compound was obtained as a white powder in comparable yields according to
15 the procedures described above for the preparation of Example 1 in steps a) to g) using

piperidine instead of morpholine in step a) and using 2-chlorophenylboronic acid instead

of o-tolylboronic acid in step d).

MS m/e (%): 583 (M", 20), 296 (78), 255 (100).

The N-oxide was obtained in accordance with step h) in Example 1.
20 Example 5

2-(3,5-Bis-trifluoromethyl-phenyl)-N-(6-oxy-dimethylamino-4-o-tolyl-pyridin-3-yl)-N-
methyl-isobutyramide
The parent compound was obtained as white solid in comparable yields according to the
procedures described above for the preparation of Example 1, steps a) to g) using

25 dimethylamine hydrochloride instead of morpholine in step a). M.p. 174-175 °C,
MS m/e (%): 524 (M+H", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 6

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-oxy-dimethylamino-
30 pyridin-3-yl]-isobutyramide



The N-oxi de was obtained in accordance with step h) in Exanple 1. Exanple 7
2- (3,5-Bis-trifluoronethyl-phenyl)-N1- (4-hydroxy- | -oxy-4'-o0

-tol yl - 3 W0 82/¢28€t r ahydro- 2H [ 1,2 PCT/EP01/07850

] bi pyridinyl-5-yl)-Nnethyl-isobutyram de to The parent conpound was

obtai ned as white foamin conparabl e yie?dls according to the procedures
descri bed above for the preparatlon of Exanple 1 steps a) to g) using 4-
hydr oxypi pErd RATeRE Gompasmd Wis oRisi emlrgtnec@rraaarabr@dﬂeac(c% HingBOthe M H+,
100). The o@éﬂxﬁi@s QRS ALPERy kil ﬁr@fvﬁﬁt@'@rﬂ&ﬁﬁ;&éﬂn{ﬂ{% ?&FIR Ao kMud@npl e 1. 15

Exampl e 8 . 5-Bi s- tr|fluoronethy phenyl)
( 2- hydr ox ydlg*t e)m{p.ed‘)y droablazide insigad s mprghohne in step a) and using 2-

tolyl-pyrididroph¥h b&FHFctaJad Ste PO T RS S
obt ai ned as O?te)}1 T lﬁgarab e‘?ﬂgﬁﬁg“égggggFﬁ h@y@g?g%edures
descri béd %@d@@(9®r5@h@ﬂwﬁbp ation of Exanple 1 in steps a) to g) using N
20 met hyl ethagol.ad #es sBtsihedth LEoMhBNAL ep hDirstehd:. M nfe (%: 554
(MtH+, 100). The N-oxi de was obtained in accordance mnth step h) in Exanple
1. Example 9 (R -2-(3,5-Bis-trifluoronethyl-phenyl)-N

[ 6- (3- hydr oxy- | - oxy- pyrrolidin-I-yl)-Exapled
tolyl-pyridin-3-yl]-Nnethyl-isobutyram de The parent conpound was obtai ned
as white f21@375lms-mﬂa@foamtﬁynﬁhehﬁ;mm@h%mcyt10011&;}3@ -o- ﬂﬂ?c?ﬂy%&%trgﬁﬁfrbl bed
above for the preparatlo in stéps a) to g) using (R~

hydr oxypyr $itliL e h@ﬁ%ﬂ%@ﬂa’iﬂ‘)’@me ﬂolls@bﬁmaﬁné@ ep a) M me (%: 566 (MrH+,
100) . Th VGG I e 1.
V0 b2/ 0o 3 SEe PEPHt IR 2%%%) TostARe CotbLoloie yRRis Rl Bink K WY

2- (3, 5-Bi spmcﬁdurabd@ﬁ@bmhoyh&whgprrepmtlwpf Kxample 1 steps a) to g) using 4-

[ 6- (4- oxy- gRIBRAib&idtay Inkteda 8 fBtpHlinP YT dilh By, 3-yI ] -acetam de
MS m/e (%): 580 (M+HT, 100).

The N-oxide was obtained in accordance with step h) in Example 1.

15 Example 8

2-(3,5-Bis-trifluoromethyl-phenyl)-N-{6-[ (2-hydroxy-ethyl)-1-oxy-methyl-amino]-4-o-

tolyl-pyridin-3-yl}-N-methyl-isobutyramide

The parent compound was obtained as white foam in comparable yields according to the

procedures described above for the preparation of Example 1 in steps a) to g) using N-
20 methylethanolamine instead of morpholine in step a).

MS m/e (%): 554 (M+H, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 9

(R)-2-(3,5-Bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-yl)-4-o-
25  tolyl-pyridin-3-yl]-N-methyl-isobutyramide

The parent compound was obtained as white foam in comparable yields according to the
procedures described above for the preparation of Example 1 in steps a) to g) using (R)-3-
hydroxypyrrolidine instead of morpholine in step a).

MS m/e (%): 566 (M+H", 100).

30 The N-oxide was obtained in accordance with step h) in Example 1.



To a solution of 300 ng (1.1 mol) 3, ~-bis(trifluoronethyl)-phenyl acetic
acidin 7 nl 5 N Ndinethylformam de were added 185 ng (1.14 mmmol)

1,1 -car booyteasé m dazol e and the solution was stirred fBRET/BROMI7RS0Aat room
tenperature. After addition of 283 ng (1 mmol) of _ _

net hyl - (6- nmor phol i n-4-yl -4-tolyl -pyridin28-yl)-anine (as described in step
f) for the preparation of Exanple 1), the reaction mXxture was heated over
night at 90C. After cooling to roomhixempbe¥t ure, the sol vent was renoved
in vacuo and the residue was 1o re-dissolved in 30 mMl ethyl acetate. The
organi ¢ phagg sYBs (WASASthefiyl DPhVRH RN -£thY1-RR [ d-oxy- Rk Alindd-L 8 %L TBgpesi um
sul fate) and_eva orated.prg?hwgﬁfonatgéﬁggﬁgtg%v%ggbgﬁﬁﬁl{QQQLégR%' t he
parent conpwidia-n¥l-ace¢tamide brown foam MS me (%: 538 (MtH+, 100). The
N-oxi de was obtained in accordance with step h) in Exanple 1. 15 Exanple 11
[6- (2 oxy- o L PR oo LT P bis(iflucrgmelhy)-phenylacetic scid p ] ml

sol uti oA ol.I¥zBmethy{fermenidenieye zsi,%ddsﬁmg{dw-rpmehytlé@emuoaylar&iiru@qamle and N, N-
andthe 20 Sl U Can Baar et [ P pareddn Ry shet SRERANA Pl Er © ©
addi tion ofnngggoﬁgw‘(hyl-ﬁ@grph;ﬂin—4-yl-4—toly1-pyridin-3-yl)-amine (as described in step f)

met hyl - ( 6- por, L 4=yl -4 i.0i.n= 3= = al i in step
1) for thor prepap oo ety B el e i R R A 0ot
70 C for 7Aftepgaadingtowtamipnpsratormthesapentavasremordteingaiusemd therssideamaed i n
bhase vis raahena ORI S aS Tl piie Whe el yBACIRE T2 X0y 021 ©
sul fate) ahdneviisdlareesium agfiteandsrnsgrtapiashabeonssagraphy s28e 596 mig (Phe

parent co I : 9% 462 (MrH+, 100). The N-oxide
was obt ai nng"gq’?gh%%ég?t akﬁfcpg"j&ﬁ? 2’%@&%‘?“?%anp| e 1. WO 02/ 06236
PCT/ EPO1/ OWES®/ e (94): B idt&l 1100).

[6: (4 oy BF Do n g T bt R BB mBle o e

15 Example 11

2-(3,5-Dimethoxy-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-pyridin-3-

yl]- acetamide

To a solution of 226 mg (1.15 mmol) 3,5-dimethoxy-phenylacetic acid in 7 ml N,N-
dimethylformamide were added 244 mg (1.5 mmol) 1,1°-carbonyl-diimidazole and the

20 solution was stirred for 30 min at room temperature. After addition of 283 mg (1 mmol) of
methyl-(6-morpholin-4-yl-4-tolyl-pyridin-3-yl)-amine (as described in step f) for the
preparation of Example 1), the reaction mixture was heated at 70 °C for 7h. After cooling
to room temperature, the solvent was removed in vacuo and the residue was re-dissolved in
30 ml ethyl acetate. The organic phase was washed with water (2 x 30 ml), brine, dried

25 (magnesium sulfate) and evaporated. Flash chromatography gave 347 mg (75 %) of the
parent compound as a white foam.
MS m/e (%): 462 (M+H, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
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met hyl - (6- nor phol i n-4-yl -4-tol yl -pyridin28-yl)-amne (as described in step
f) for the preparation of Exanple 1), the reaction m xture was heated at
90 C for 6h. After cooling to room tRxapglatare, 'the solvent was renoved in
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organic ph S| o brine nesj um
sul f at e) ag (%o\r,%frﬂﬁl 4 hﬁ%ﬁ“&@aﬁo’@?i‘%&% ’%ﬁowo@ﬁy '%'F‘%‘Yiﬁe
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Concentrsati on gave 5.44 g of a browExaetplold . Fl ash col um chr omat ogr aphy
afforded 2.15 g (41.3 %9 of the title conpound as .a |ight yellow solid.

4-{5-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-4-o-tolyl-pyridin-2-yl}-4-oxy-
piperazine-1-carboxylic acid tert-butyl ester

a) 6-Chloro-N-methyl-4-o-tolyl-nicotinamide

To a solution of 3.41 g (20.0 mmol) 6-chloro-N-methyl-nicotinamide in 80 ml

20 tetrahydrofuran 50 ml (50 mmol) of a 1 M solution of o-tolyl magnesium chloride in
tetrahydrofuran was added dropwise at 0 °C. After completed addition the reaction
mixture was allowed to warm to room temperature and stirred for 1.5h. The mixture was
again cooled to 0 °C, followed by the dropwise addition of 5.7 ml (100 mmol) acetic acid
and a solution of 5.1 g (22 mmol) 2,3-dichloro-5,6-dicyano-1,4-benzoquinone in 18 ml

25  tetrahydrofuran. After completed addition the reaction mixture was allowed to warm to
room temperature and stirred for 15 min. Addition of 30 ml 2 N aqueous sodium
hydroxide solution was followed by dilution with 11 ethyl acetate and 200 ml water. The
layers were separated and the organic layer was washed with 4 250-ml portions of 2 N
aqueous sodium hydroxide solution. The combined aqueous layers were extracted with 3

30 500-ml portions of ethyl acetate. The combined organic extracts were washed with
saturated aqueous sodium chloride solution and dried with sodium sulfate. Concentration
gave 5.44 g of a brown-red oil. Flash column chromatography afforded 2.15 g (41.3 %) of
the title compound as a light yellow solid.
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Exanple 1. 25 Exanple 14 5 - |
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To a solution of 6.28 g (15.3 mmol) 4-(5-methylcarbamoyl-4-o-tolyl-pyridin-2-yl)-

15  piperazine-1-carboxylic acid tert-butyl ester in 250 ml tetrahydrofuran 20 ml ofa 1 M
solution (20 mmol) of potassium hexamethyldisilazide in tetrahydrofuran were added at 0
°C. After 30 min, 2.81 ml (15.3 mmol) 3,5-bis(trifluoromethyl)benzyl bromide were added
dropwise. The reaction mixture was allowed to warm to room temperature over night.
Addition of water and 1 M aqueous sodium hydroxide solution was followed by extraction

20  with three portions of ethyl acetate. The combined organic extracts were dried with sodium
sulfate and concentrated. Flash column chromatography gave 6.89 g (70.8 %) of the parent
compound as a white solid.

MS m/e (%): 637 (M+H™, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
25 Example 14

5'-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-4'-o-tolyl-1-oxy-3,4,5,6-

tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic acid ethyl ester

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

procedures described above for the preparation of 4-{5-[(3,5-bis-trifluoromethyl-benzyt)-
30 methyl-carbamoyl]-4-o-tolyl-pyridin-2-yl}-piperazine- 1-carboxylic acid tert-butyl ester

(Example 13) using ethyl isonipecotate instead of 1-tert-butoxycarbonyl piperazine in step

b) and using 5'-methylcarbamoyl-4'-o-tolyl-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-
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The N-oxide was obtained in accordance with step h) in Example 1.
Example 16

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

20 a) 6-Chloro-N-methyl-nicotinamide

To 50 g (317 mmol) of 2-chloronicotinic acid were added 230 ml (3.16 mol) thionyl
chloride at 0 °C. After heating the mixture at reflux for 2 h excess thionyl chloride was
removed by distillation. The oily brown residue was dissolved in 250 ml dichloromethane.
The solution was treated with methylamine gas at 0 °C until no exothermic reaction was
25 observed any longer. The resulting suspension was diluted with 1000 ml
dichloromethane/water. The layers were separated and the aqueous layer extracted with
three 300-ml portions of dichloromethane. Drying of the combined organic layers with
sodium sulfate and concentration gave 53.2 g (98 %) of the title compound as a light

yellow solid.
30 MS m/e (%): 171 (M+H", 15).

b) 6-Chloro-N-methyl-4-o-tolyl-nicotinamide
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(98 %9 of the title conmpound as a light-2yellow solid. 30 MS me (%: 171
(MtH+, 15). b) 6-Chl oro-N-nethyl -4-o0-tolyl-nicotinam de WD 02/ 06236

PCT/ EPO1/ 0?85@0h1ﬁ6n1iﬁ3&1%cﬂzm)inﬁxnobfs chlotd- r@-rﬁﬁﬂylﬁnmmia)nide in 80 ml

6- chl or o- ni ¢ 0] hyd uran.50 50 mol ) of
a 1 M sol Dt a/rf) fugay gf) ‘Iﬂ?%g’ﬁé‘é?ﬁ% ]c)g]l‘ 8 ‘ftﬁ)él (iaf . OEYEP?E'&H%'FBF@DH%@ s adzzled
dr opwi se atetlﬁhidroﬁfmn|Wasodriﬂdeireplwaddl(IﬁCoAft’eh&)mlﬁamtlladdimomtbﬁﬂéﬁc&w\ﬂas al | oned
to warmto rqgomte re an Sti df 1. . 1 xt ) 5 i
L0, {ogE A0 LETRGLAN S %A, Pt ikl e T35 L B ey
acetic aci agaimosblal ®d 14, ifdowet by.the @to(:ﬁr&e edditipn of 5.7 ml (100 mmol) acetic acid
2,3-dichloro;5 dIC ben ne trah drofurgn. ,After
conpl et ed %Rijd?% BoY ﬁggqegagﬁl%rﬁo n@%\(faég qlfy(?\%dl% e%é?lq noge mr@;%l

t enper at ur etrahgdisfiran erdftéra;bm];ﬂietéd :{tldnAdﬂuhte Ir@llatl@fﬁ m3ktud wks dﬂoazq&laﬂwsrns&di um
hydr oxi de saol UI(I on gf dl| Wi éB Jl X ace& ate and 200
n water. F9E Py é‘?%n Fée 8?)?;?' “tcﬁ @%ﬁaﬂ A EUHEs washed

Wi tmr; 4 350hyﬂlromkltsblnmn@\fas ?oleeadwelﬁurgorswdhm%dhyﬁa&md&&zﬂouﬁhmﬂ Thﬁ |

conbi ned agueous extracted wit t

oot arotd SIS et ebarr i hE SRR TE: Wik w et R ARPRR Raifirttad Y aqueous
sodi um chI adfucdas scﬁhwgﬂmalr@ﬁdie ghiuteh. }Eih& &brﬁlﬁdbd.lm@uhﬁ hzas wf@ferm&lcttécatmhm gave
5.44 ¢ wn-r e ol um. chr onat o affo

Ca a0y ofo0 ] ERHES etk s AR SRR G s aR VER N B o103
MS me (9 sateba@ed Mhaeods]éodxm chlonde solution and dried with sodium sulfate. Concentration

ol ) 6 chEDPGURERLHy v Bah GrdhoRbte et e g Sie (o of >

mor phol isnetheitlk: ddimpckihdrasallxhiNeibwyblid. M.ppylepyl°ar ne and a catal yti c anmount
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¢) N-Methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide

A mixture of 1.00 g (3.84 mmol) 6-chloro-N-methyl-4-o-tolyl-nicotinamide, 0.37 ml (4.22
mmol) morpholine, 2.0 ml (12 mmol) N-ethyldiisopropylamine and a catalytic amount of

20 4-(N,N-dimethylamino)-pyridine was heated at 100 °C over night. After cooling to room
temperature the mixture was dissolved in ethyl acetate and washed with two portions of
water. The combined aqueous layers were extracted with 3 portions of dichloromethane.
Drying with sodium sulfate and concentration gave 1.23 g of the crude product. Flash
column chromatography afforded 1.11 g (92.9 %) of the title compound as an off-white

25 solid. M.p. 156-158 °C.

MS m/e (%): 311 (M ", 64).

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

nicotinamide

To a solution of 0.27 g (0.87 mmol) N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide in
30 15 ml tetrahydrofuran, 1.12 ml of a 1 M solution (1.12 mmol) of potassium

hexamethyldisilazide in tetrahydrofuran was added at 0 °C. After 30 min, 0.16 ml (0.87

mmol) 3,5-bis(trifluoromethyl)benzyl bromide were added dropwise and the reaction

mixture was allowed to warm to room temperature over night. Quenching with water was
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gave 0.31 g (73 %) of the title compound as a white solid.

15 MS m/e (%): 534 (M+H", 100).

Crystallisation of a portion of 100 mg from a mixture of t-butylmethyl ether and
cyclohexane afforded 90 mg of the title compound as white crystals. M.p. 116-117 °C.

Example 17

N-(3,5-Bis-trifluoromethyl-benzyl)-6-(1,1-dioxo-1A%-4-oxy-thiomorpholin-4-yl)-N-
20 methyl-4-o-tolyl-nicotinamide
a) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-thiomorpholin-4-yl-4-o-tolyl-

nicotinamide

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

procedures described above for the preparation of 4-{5-[(3,5-bis-trifluoromethyl-benzyl)-
25 methyl-carbamoyl]-4-o-tolyl-pyridin-2-yl}-piperazine-1-carboxylic acid tert-butyl ester

using thiomorpholine instead of 1-tert-butoxycarbonyl piperazine in step b) and using N-

methyl-6-thiomorpholin-4-yl-4-o-tolyl-nicotinamide instead of 4-(5-methylcarbamoyl-4-

o-tolyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step c).

MS m/e (%): 554 (M+H T, 100).

30 b) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-( 1-oxo- 1A*-thiomorpholin-4-y1)-4-o-

tolyl-nicotinamide




cycl ohexane afforded 90 ng of the title conmpound as white crystals. Mp.
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15  6-(1-ox0-1A*-thiomorpholin-4-yl)-4-o-tolyl-nicotinamide instead of N-(3,5-bis-

trifluoromethyl-benzyl)-N-methyl-6-thiomorpholin-4-yl-4-o-tolyl-nicotinamide.
MS m/e (%): 586 (M+H", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 18

20 N-(3,5-Bis-trifluoromethyl-benzyl)-6-(4-formyl-1-oxy-piperazin-1-yl)-N-methyl-4-o-
tolyl-nicotinamide
To a mixture of 0.089 ml (1.1 mmol) N,N-dimethylformamide and 38 mg (0.56 mmol)
imidazole 0.071 ml (0.56 mmol) trimethylchlorosilane were added dropwise at room
temperature. The reaction mixture was cooled to 0 °C, and 0.10 g (0.19 mmol) N-(3,5-bis-
25  trifluoromethyl-benzyl)-N-methyl-6-piperazin-1-yl-4-o-tolyl-nicotinamide were added.
The ice-water bath was removed and the mixture stirred over night. The reaction was
quenched with a mixture of 2 ml 1 N aqueous hydrochloric acid solution and 4 ml water,
and the mixture was extracted with ethyl acetate. The combined extracts were dried with
sodium sulfate and concentrated. Flash column chromatography afforded 81 mg (82 %) of
30 the parent compound as a white solid.
MS m/e (%): 565 (M+H ™, 100).

The title compound was obtained in accordance with step h) in Example 1.
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procedure descrlbed above for the preparation of N-(3,5-bis-trifluoromethyl-benzyl)-N-

methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 16, step d) using 1-
15 chloromethyl-2-methylnaphthalene instead of 3,5-bis-trifluoromethyl-benzyl bromide.
MS m/e (%): 466 (M+H ™, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 20

N-Methyl-6-(4-oxy- morpholin-4-yl)-N-naphthalen- 1-ylmethyl-4-o-tolyl-nicotinamide
20 The parent compound was obtained as a colorless viscous oil in comparable yields
according to the procedures described above for the preparation of N-methyl-N-(2-
methyl-naphthalen-1-ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)
using 1-chloromethylnaphthalene instead of 1-chloromethyl-2-methylnaphthalene in step
b).
25  MS m/e (%): 452 (M+H ™, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 21

N-(2-Methoxy-naphthalen-1-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
nicotinamide
30 The parent compound was obtained as a colorless viscous oil in comparable yields

according to the procedures described above for the preparation of N-methyl-N-(2-
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The N-oxide was obtained in accordance with step h) in Example 1.
15 Example 23

N-(5-Chloro-2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

nicotinamide

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

procedures described above for the preparation of N-methyl-N-(2-methyl-naphthalen-1-
20  ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19) using 5-chloro-2-

methoxy-benzyl chloride instead of 1-chloromethyl-2-methylnaphthalene in step b).

MS m/e (%): 466 (M+H™, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 24

25  N-(2-Chloro-5-methoxy-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide
The parent compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation of N-methyl-N-(2-methyl-naphthalen-1-
ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19) using 2-chloro-5-
methoxy-benzyl bromide instead of 1-chloromethyl-2-methylnaphthalene in step b).

30 MS m/e (%): 466 (M+H", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
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15 MS m/e (%): 452 (M+HT, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 27

N-[2-Methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl]-N-methyl-6-(4-oxy-
morpholin-4-yl)-4-o-tolyl-nicotinamide

20 The parent compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation of N-methyl-N-(2-methyl-naphthalen-1-
ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19) using toluene-4-
sulfonic acid [2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-phenyl]-methyl ester instead
of 1-chloromethyl-2-methylnaphthalene in step b).

25 MS m/e (%): 568 (M+H ", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 28

N-(1,4-Dimethoxy-naphthalen-2-ylmethyl)-N-methyl-6- (4-oxy-morpholin-4-yl)-4-o-
tolyl-nicotinamide

30 The parent compound was obtained as a colorless viscous oil in comparable yields
according to the procedures described above for the preparation of N-methyl-N-(2-
methyl-naphthalen-1-ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)
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M cr ocr yst Mi¢rioneyseBinegklbdese34 Magnesi um stearate 1 Tabl® wei ght 100 10

Exanpl e B Magnesium stearate

10

1

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

Prodrug
Lactose

Corn starch
Talc

15

mg/capsule

10
155
30
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 mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.

Example C

Suppositories of the following composition are manufactured:

Prodrug

25  Suppository mass

mg/supp.

15
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



Capsul es of the follow ng conposition are manufactured: ng/capsul e Prodrug
10 Lactose 155 15 Corn starch 30 Talc 5 Capsule fill weight 200 The
active swevameeq | actose and corn starch are firstly m xBOTI/EROIZ)7880xer and
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N N R47 5 wherein R is hydrogen, |ower alkyl, |ower al koxy, hal ogen or
trifluoromethyl; R is hydrogen or hal ogen; or R and R maybe toget her

wi th thewoOnzoeas bon atons to which they are attached - CPEUHPOMIEH-; 10 R2
and R2' are independently from each ot her hydrogen, hal ogen,
trifluoromethyl, |ower alkoxy or cyano:3®@r R2 and R2 nmy be toget her
-CH=CH CH=CH-, optionally substituted b%.one or two substituents selected
fromlower al kyl or |ower al koxy; R3, i ndependently from each ot her
hydr ogen, |ower al kyl or cycloal kyl; 15R4, R4' are independently from each
other -(CH2)nOR6 or lower alkyl; or R4 and R4’ formtogether with the

N-at om to whi ch tGREyPomds of thegragrabforpualai ¢ tertiary amine of the group
R5Q 20 R5 is hydrogen, hydroxy, |ower alkyl, -lower al koxy, -(CH2)mOH,
-COOR3, -CON(R3)2 , -N(R3)CO | ower alkyl or -C(OR3; WO 02/ 06236

PCT/ EPO1/ 07850 -37 R6 is hydrogen, |ower alkyl or phenyl; Xis -C(O N(R6)-
, -N(R6)C(O -, -(CH2)nO or -Q CH2), .,-i nis0, 1, 2,30r4;and mis 1, 2 or
3; 5 and pharmaceutically acceptable aci drdgdition salts thereof. 2. A
conmpound according to claim1, whereipiIs -C(O)N(R26)- and R6 is nethyl.
3. A compound according to claim 2, i's (R

n

R
X
e 3 3 R2‘
R\ R™ R
~ N+ \N |
R
5 wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or trifluoromethyl;
R' is hydrogen or halogen; or

R and R' may be together with the ring carbon atoms to which they are attached
-CH=CH-CH=CH-;

10 R*and R” are independently from each other hydrogen, halogen, trifluoromethyl, lower
alkoxy or cyano; or

R*and R? may be together -CH=CH-CH=CH-, optionally substituted by one or two
substituents selected from lower alkyl or lower alkoxy;

R*, R* areindependently from each other hydrogen, lower alkyl or cycloalkyl;
15 RYR* are independently from each other -(CH,)mOR® or lower alkyl;
or

R* and R* form together with the N-atom to which they are attached a cyclic tertiary amine

S8
20 R’ is hydrogen, hydroxy, lower alkyl, -lower alkoxy, -(CH2)mOH, -COOR?,
-CON(R?), , -N(R)CO-lower alkyl or —C(O)R?;

of the group
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am de, 2- et hox trifluoro zol - 1- benzyl ]
- N- et hyl - %‘“«t’( I‘yln[érzdgtﬂﬁlﬁnﬂ’ rgsf”%ly 19 351 @?tk ieS15hi nam de, N

(1, 4-di met b ?—gmelﬂﬂ-lrﬁ&hﬁ éﬂu‘ﬁ@ﬂlyd )N'dlfiﬁhhy ]6N-(3,5-bis-trifluoromethyl-
(4- oxXy- m)rBhoI in- 02/ 06236 PCT/ EPO 07850 - 38
tol yl - ni co FWHFHE‘“%@Y]S‘l -o-folyl-nicotinamide,

I( 3, 5- bi384t 5'N gﬂ SO OET YO m BBRE Yenkyly By Rydthy3 &- a8y inbr phblin0s-y 10l 4/b tolyl-
ToxyT nicotinamide monohydrate,

N-(3,5-bis-trifluoromethyl-benzyl)-6-(1,1-dioxo-1A%-4-oxy-thiomorpholin-4-yl)-N-
methyl-4-o-tolyl-nicotinamide,
N-(3,5-bis-trifluoromethyl-benzyl)-6-(4-formyl-1-oxy-piperazin-1-yl)-N-methyl-4-o-
tolyl-nicotinamide,

20 N-methyl-N-(2-methyl-naphthalen-1-ylmethyl)-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

. nicotinamide,
N-methyl-6-(4-oxy- morpholin-4-yl)-N-naphthalen-1-ylmethyl-4-o-tolyl-nicotinamide,
N-(2-methoxy-naphthalen-1-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
nicotinamide,

25 N-(2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-nicotinamide,
N-(5-chloro-2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
nicotinamide,
N-(2-chloro-5-methoxy-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-oxy-morpholin-4-yl)-N-pentafluorophenylmethyl-4-o-tolyl-nicotinamide,

30 N-methyl-6-(4-oxy-morpholin-4-yl)-N-naphthalen-2-ylmethyl-4-o-tolyl-nicotinamide,
N-[2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl]-N-methyl-6-(4-oxy-
morpholin-4-yl)-4-o-tolyl-nicotinamide,
N-(1,4-dimethoxy-naphthalen-2-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-y1)-4-o-



tetrahydro-2H [ 1,2'] bipyridinyl-4-carboxylic acid. 4. A conpound
according to claiml1l, wherein Xis -N(R6)C(O- and R6 is hydrogen 5 or
met hyl . 3vO A/e@spound according to claim4, which is PCT/EP01/07850
2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N [

6- (4- oxy-nor pholin-4-yl)-4-o-tolyl pyriz8n-3-yl] -isobutyram de,
2-(3,5-bis-trifluoronethyl-phenyl)-N [4- (2-chloro-phenyl)

( 4- oxy- oyl phaltinarddeg/d) - 1o pyridin-3-yl]-N-nethyl -i sobutyramni de, 2-

6-
3,5-bis-tgi I - - .
5. (4 oxy- he e AR RIS ER s Nmett-carbamon| o Pk P e,
(3, 5- bi stetmhfdroedfbib2Hbipyphiamly 4 xamoxylic acid.

4' - (2-chl oro-phenyl)-1-oxy-3,4,5,6-tetrahydro-2H4 [ 1,2" ]
ipyridinyl-5-yl] -N-nethyl-isobutyramde, 15

(3, 5- b| s-tri4 IPu@?f@Iﬁ@lﬂW4“@ﬂﬁ]§Fﬁ/q0)dM(16Wbﬁf)¢HUXmﬁetN§R HriQNo 2ad B isdiygdrageyri di n
yl)- gieffn@ﬁhlytl sobut yram de, (3,5-bis-trifluoromet hyl - phenyl) - N-
(2-chl or o- phényl ) - 6- oxy di et hyI am no- pyridin-3-yl] -isobutyram de, 2-

, 5-bis-trifl ororret

h

- hydr oxy- 1- 0 fﬂom?)o'%/rﬁjr% @ﬁ@%’?é’ﬂ”&@ﬁo- 20 2H |
](23] 5. b st P bRy et NP ol e srpogativin4 1D kg Rk by - ami

-4-0- pphidth-3pylldidibogdamide, - N- net hyl -i sobut yramni de, (R)-2-

(3yI5) ° i4$oE t%15§}r %ﬁ?#?e%y;?ﬁ%@'ﬁé&‘*h@rdﬁ Eﬁf@?@rﬁ-@éoxyz (A g0

2-(3, 5-t®| s pitidifl 340l Oireidibyl-ipdbemprhdnids; met hyl - N-[ 6- (4- oxy- nor phol i n-4-yl)-4-0

o oG R RT E £e(92 TL e PR s

2- (3-f 1 uor @obutyfdnhideior onet hyl - phenyl ) - N-net hyl - N- [ 6-

(4- oxy- nor |_i,n-4- | - pyridi n-3 ceta
nedi cament g Qgﬁfbé? ﬁ‘iﬂi‘b‘;%mﬁaey 'P%Yé)"gg%&ﬁﬂ@r%f’h%@&’h%ﬁ%y 1t3 %ggﬁtﬁ%ﬁfé? H-any
one of cl ainB]tippriding-Phdl-Neeetlyl-tabutyraatgdgpt abl e exci pi ent s.

15 2-(3,5-bis-trifluoromethyl-phenyl)-N-(6-oxy-dimethylamino-4-o-tolyl-pyridin-3-yl)-N-

(
[
2-
[
bi
2-
- 3-
[4-
(3
(4
1,
2-
n

methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-oxy-dimethylamino-
pyridin-3-yl]-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-1-(4-hydroxy-1-oxy-4'-o-tolyl-3,4,5,6-tetrahydro-

20 2H-[1,2']bipyridinyl-5'-y1)-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-{6-[(2-hydroxy-ethyl)-1-oxy-methyl-amino]-4-o-
tolyl-pyridin-3-yl}-N-methyl-isobutyramide,
(R)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-yl)-4-o-
tolyl-pyridin-3-yl]-N-methyl-isobutyramide,

25 2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl]-acetamide,
2-(3,5-dimethoxy-phenyl)-N-methyl-N-[6-(4-0xy-morpholin-4-yl)-4-o-tolyl-pyridin-3-
yl]- acetamide or
2-(3-fluoro-5-trifluoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

30 pyridin-3-yl]- acetamide.

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

one of claims 1-5 and pharmaceutically acceptable excipients.



WO 02/ 06236 PCT/ EP01/07850 -39 7. A nedi canent according to claim®6 for
the treatnent of diseases related to NK-1 receptor antagonists. 8. A
process W0 opo@pari ng a conpound of forrmula | as defined PeT/EP@EI/QTB, which
process conprises 5 oxidizing a conpound of formula with a suitable
oxi di zing agent to give a conmpound of f-&%wla (R)n wherein the substituents
have the significances given in claiml and io if desired, converting the
conpound obt aiZédmedicamentplhcordmgdotiioablfyr the trepinzdnt of disdases raldtidttd OK-dal t .
9. A COWPQQHQn&FMEQ&EMké | according to any one of clains 1-5, whenever
prepared by a process as clainmed in claim8 or by an equival ent nethod.
10. The use of conpound of forrmula | in_any one of clains 1-5 for the
treat ment of 812‘ Rfosesa S PTRRATIRE @ O ONRd fffoé@ég‘tl@ls dghnedgnislaimd, which The use
of a conpagiBeksotorhprisagl a | in any one of clains 1-5 for the manufacture of
medi canent s contai ning one or nore conpounds of fornmula |I for the treatnent
of disgases rel.ated to NK-1 %§§$R%E{‘antagonists. 12. The use of a

0

conmpound of féF:1P§gFﬁoﬁq§H§d n claims 1-5 as prodrug for a 20 parent

conpound of forrmula WO 02/06236 PCT/ EP01/ 07850 -40 | | wherein the
definitions are giveninclaiml. 13. T Ridavention as herei nbefore
described. 5 2
(R™),
R
~ | >f3 3 2
4 R R R
S I
R

with a suitable oxidizing agent to give a compound of formula

(R"),
2
(R?),
R ( ;j
o ~ | >i 3 2
R4 [+ R R R
N N |
RY”

wherein the substituents have the significances given in claim I and
10  if desired, converting the compound obtained into a pharmaceutically acceptable acid
addition salt.

9. A compound of formula I 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 of formula I in any one of claims 1-5 for the treatment of

15 diseases related to NK-1 receptor antagonists.

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

diseases related to NK-1 receptor antagonists.

12. The use of a compound of formula I in any one of claims 1-5 as prodrug for a

20 parent compound of formula
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2
(R™),
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wherein the definitions are given in claim I.

13. The invention as hereinbefore described.
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