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{54) Title: N-OXIDES AS NK1 RECEPTOR ANTAGONIST PRODRUGS OF 4-PHENYL.PYRIDINE DERIVATIVES

(57) Abstract: The invention relates to compounds of formula
(I) wherein R is hydrogen, lower alkyl, lower alkoxy, or
tritiuoromethyl; 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-; R? and R? are independently from
each other hydrogen, halogen, trifluoromethyl, Jower 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* are independenty from
each other hydrogen, Jower alkyl or cycloalkyl; RY, RY are
independently from each other -(CH),OR® or lower alkyl; or
R* and R¥ form together with the N-atom to which they are
attached a cyclic tertiary amine of the group {IT) R® is hydrogen,
hydroxy, lower alkyl, -lower alkoxy, -(CH;).OH, -COOR?,
-CON(R3),,-N{(RHCO-tower alkyl or ~-C(OMR% RS is hydrogen, '
fower alkyl or phenyl; X is -C(OWN(R®-, -NR*C(O})-,
~CHWO- or -O{CH; nis 0, 1,2, 3 0or 4 and; mis 1, 2, or 3;
and 1o pharmaceutically acceptable acid addition salts thereof.
It has been found that these compounds may be uses as prodrugs
for the reatment or prevention of illaesses, related to the NKI
receplor.




optionally substituted by one or two substituents selected from | ower

al kyl or lower al koxy; R3, R3'" are independently from e ot he dr ogen,
| ower al kyl or cycloalkyl; R, R' are independently froﬁ?gﬁlﬁ%?%@

- (CH2) ; nORBo @ wer alkyl; or R and R formtogether w l?ﬁ tomto
whi ch t hey %rférﬂolzgtjvteached a cyclic tertiary am ne of the gr%ét]g'tE 50%5? IS

hydr ogen, hydroxy, |ower al kyl, -lower alkoxy, -(CH2),,,OH -COORS,
-CON(R3)2,-N(R3)CO- | ower al kyl or -C(OR3; R6 is hydrogen, |ower alkyl or
phenyl; X is -C(ONR6)-, -N(R6)C(O-, -(CH)1,,0 or -CH),,; ; nis O,

1, 2, 3 or 4 and; mis 1, 2, or 3; and to pharmaceutically acceptable acid
addi t | BrP*AER $5tHdr BEFEPTOR tANFASOER rPROBRIGE PR - PHER Sl WS RPEERIRIATIGE uses
as prodrugs for the treatnment or prevention of illnesses, related to the
NK1 receptor. 12 January 2005 WD 02/06236 PCT/EPO /07850 -1 N OXIDES AS
NK1 RECEPTOR ANTAGONI ST PRODRUGS OF 4- PHENYL- PYRI DI NE DERI VATI VES Accor di ng
to a first aspect, the present invention provides conpounds of the general
formul a n wher ei n A%opdiag tefirst aspaets thelpresent invention girdedstss, comglosydnofghe
trifluoronet '@éhéra%foﬁhuias hydrogen or hal ogen; or R and Rl nmaybe together
with the ring carbon. atons to which they are attached -CH=GHCH=CH; R
and R2* are independently from each ot her

trifluoronmethyl, |ower al koxy or cyang,
-CH=CH CH=CH-, optionally substituted
fromlower alkyl or |ower alkoxy,

%\ dr ogen, hal ogen,
br ‘o R and R2 nay be together
one or tvvo(R2§ubsti tuents sel ected

X
R 4\ (|) | R R¥ R2
N N {
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wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or triflucromethyl;
s R is hydrogen or halogen; or

‘RandR' 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*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¥ are independently from each other hydrogen, lower alkyl or cycloalkyl;
R4 RY are independently from each other ~(CH2)mOR® or lower alkyl;
or

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

98

of the group




R, R3' are independently from each other hydrogen, |ower alkyl or

cycloal kyl; R4, R4'" are independently fromeach other -(CH2)nORG or | ower
alkyl; or is R4 and R4. formtogether wth the N- at om t ol 2BeaY ARy are
attached a cyclic tertiary amne .of the group -2 12 January 2005 R5 is
hydrogen, hydroxy, |ower alkyl, -lower alkoxy, -(CH2)nmOH, -COORS,

- EON( |R3) 25 ;(N( R¥) CCI(OCi)b WN R geﬂJHYﬁi(?% now%@@mabwa&lmym@m%g)mm al k%I or
phenyl ; is - £, - - > or - ; nis O,
1,2,30r4;and 10 n1iszﬁﬁqé)be@EN%%éﬁ?éﬂﬁﬂé}%%ﬁaﬁgicaJIy acceptable acid
addition salts thereof According to a second aspect, the present invention
provi des a nedi cament containing one or nore conpounds of fornmula | and 15
phar maceut i cal 1§ acdepdsegen leweralivbofirbenykccording to a third aspect, the

present invention provides a nedicanent according to the second aspect for
the treatnment of diseases related to NK- | receptor antagonists. According

to a fourth aspéct, iHAONESEnNRACEIi-ErHMC tOECHE ocess for 20

preparing a conpound of fornula | as defined in the first aspect of the
invention, which process conprises oxidizing a conpound of formula Rt R R
it with a suitable dxd.dizidwr4agmht to give a conmpound of fornula

10 m isl,2or3;

and to pharmaceutically accepiable acid addition salts thereof.

According to a second aspect, the present invention provides a

medicament containing one or more compounds of formula I and
15 pharmaceutically acceptable excipients.

According to a third aspect, the present invention provides a medicament
according to the second aspect for the treatment of diseases related to NK-1
receptor antagonists.

According to a fourth aspect, the present invention provides a process for

20  preparing a compound of formula I as defined in the first aspect of the invention,
which process comprises

oxidizing a compound of formula

R
/I ' " »

g s RV R R

» /N N il

with a suitable oxidizing agent to give a compound of formula



-2a 12 January 2005 wherein the substituents have the significances given
in accordance to the first aspect of the invention and if desir g
converting the conpound obtained into a _pharnaceuticalI92§3@€$¥§ 9% aci d
addition salt. 5 According to a fifth aSpect, the present invention

provi des a conmpound of fornula I, whenever prepared by a process accordi ng
to the fourth aspect of the inventionn, by an equi val ent nethod.
According to a sixth aspect, the prg %nvention provi des the use of a
conmpound of forrmula | for the manyfac gﬁhgnts cont ai ni ng one or
10 nore conpounds of formula | for I ®i seases related to

re of nedi

NK-1 receptor antagonists. Acc® diTy - h aspect, the present

i nvention provides a prodrug for Ind of fornmula 11 15 for
use in nedicine, wherein the prodrgg 1 _ xjﬁ‘- of formula | according
to the first aspect of the @g&’-' v RNT 1RJanuary 2005 --2b It has

been found that these N-oxides “gf UWg present inventjon have an in vitro
activity on the NKI receptorR@rﬁj/or may be used as prodrugs of conpounds of
formula ') n 11 which are antagonists of the Neurokinin I (NK- 1, substance

P) receptor. HavRY&h thelsiiAeMI v 4R sniffcaided @ivelin dcBrdane tolthe fRY S1 cal
properties, such as enhanced water solubility for parenteral,

adni ni st r at i on #estpaitheinyention and;jfdesired, gprpgrting the qompaundpbiained Ma 8r pt i on from

the digestive tghaplaceftically acBBYabfiHa@Na8itigh W, St abi l ity for long-term
storage. Conpounds ,of f.ormnmu L1 have tmted water solubility, not

al | owi ng bobus i nj eCEPIADE D {a%ﬂ&ﬁpqcﬁéh%ﬂﬁﬁfaﬁa%‘@mwn providena comppyag of es of
the conmpound oforinldMbehdvet frep&BEI6Y a PRSZSs according to the fourth aspeci of the
invention or by an equivalent method.
According to a sixth aspect, the present invention provides the use of a
compound of formula I for the manufacture of medicaments containing one or
10  more compounds of formula I for the treatment of diseases related to NK-1
receptor antagonists.
According to a seventh aspect, the present invention provides a prodrug

for a parent compound of formula I1

R'),

(R,
X
R R K

15  for use in medicine,
wherein the prodrug is a compound of formula I according to the first aspect of

the present invention.



conmpounds suitable for parenteral and intranuscul ar application. It has
been shown that N-oxides of conpounds of fornula I fulfll al | 8 rements
of a good prodrug. A prodrug is in nost cases a pharnacolgd?@&FY§ &%aotive
derivative of a parent drug nolecule that requires spontaneous or
enzymatic transformation within the baiy in order to release the active
drug, and that has inproved delivery properties over the parent drug

nol ecule. It has been shown that a nolecule with optinmal structural

confi guration japs be@HY@ir{mﬁQﬁﬂHb&N—o&I&PSfﬂ'ée%‘i?es@:@trm%dtﬁintﬂa’agaﬁ ﬂﬁw%s' r ed
t herapeutic resg Hﬁﬁﬂﬁg its tar et S|$e ne essarlly Fﬁ; t he
best mol e ¢% ri?FBtﬁéF'E BETREPE P ﬁ@ri’@%‘ﬁ@" @mnraundsg

ultimate action. Usually, only a mnor fraction of doses adm ni stered reach-

Rekact with non-target sites as
in undesb%able side effects. This
35 WD 02/ 06236

the target area and since npbst agents
well, an inefficient delivery may r
fact of differences in transportand |
PCT/ EP01/ 07850 -3 situ effect charBCteyistics ff many drug nol ecules is
the basic reason why bioreversible . atization of drugs, i.e.
prodrug formation is a neans by whic ubgtantt aly inprovement in the
overal |l efficacy of drugs can'oﬂéﬁﬂ K evBd. P odrugs are designed to

overcome pharmaceutical |y and/ orphar ndcoki neti cal | y lbased probl ens
associated with 5 the parent drﬁg nol ecul e that would otherwise limt the
clini‘cal useful.ness of the drug. 1In recent years several types of

bi or ever sihieh @& dn¥Fohitesofithy Nel@thie X TNK-1 8dbét@hce MirkdebBort i On in designing
prodrugs. Using esters as a prodrug type f or drugs contai ning carboxyl of

o vat i ves ot URupierdBE SAvReREeRS prodiih Bitin M mivine ProseesEueh ot Higmesd
Drugs of tweteFsdlubility foOBdrente6] sdminigtCatibhTodfRrat toNhopandasdruge&ut erddadcdsor
exanpl e in, ls’chipﬁx %Qmﬁﬁf?e dﬁ&t@?&&ét"&eﬂnﬁ ehh&‘r'icﬁ%frﬂgst&?ﬂg% ¢Qbrch S%Fﬂgaa 3

are ant agoni hefr Okl AR’ T ece PEer i
actions ofC@meomimf@mul@&bmilmltedmwahdaehtymothﬁvmnls@ehisae)s@mrﬁﬂéd with

numrer ous i pid tﬁ € hb’efﬁ%fﬂﬁd d%ﬁ%aﬂn% ¥ fed oQ'hé'o'P ﬁerl.ﬁahﬁ ‘ﬂ@?érfa'efjttﬁet hritis,

ast hma, and 1 nflamuatory bowel disease as di at|on of él-&t
OW ders

enetic ref mzpcanuisﬁw@h%@s|Pafqnbﬁﬁa1@mdd@ﬁemaﬁcwlﬁé@5h@t@ys&t a3 peensh

such as PRUKASOT cSmPbELASE fHMRUL 58k alRRGuireth&RAS of gocﬂcﬁﬂmaﬂi@ anxi ety
(Can. J. Phys., 1997, 75, -

A prodrug is in most cases a pharmacologically inactive derivative of a parent drug
- molecule that requires spontaneous or enzyrmatic 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
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



612-621) and depression (Science, 1998,281, 1640-1645). Evidence for the
useful ness of tachykinin receptor antagonists in pain, headache,

especially mgraine, Al zheiner's disease, nmultiple sclerd§|§m“§¥g@¥hatlon
of mor phiyagexgékay t hdrawal , cardi ovascul ar changes, oedengc ﬁ%ﬁﬁm@% poedema
caused by thermal injury, chronic inflammtory di seases such as rheunatoid
arthritis, asthma/bronchi al hyperreactl%lty and ot her respiratory di seases
i ncl udi ng aIIergic rhinitis, inflammatory di seases of the gut including
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treatment of a nunb S d|s rder ed mnth excess
or i rbal angeowcorfiaﬁfwmaﬁ?%%aﬁ e RGeS prople A Afo0gagH with
condi ti ans thepashiteliug tatdcaleakativdudd othereie limhithcdibtdl bsatllneeofihadiger s of
the central nervous system such as anxiety, depression 30 and psychosis (WO

95/ 16679, VO 95/ 12124 a4 W0 5123758 THE. AENLAKL RLIVL L SGSHN O o

ant agoni sts areé STckness and
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ci splatin-induced enes;j.s a sel ec eur ni.n-1- ceptor
ant agoni st- O?EQP ﬁ&a’t‘?‘d%@gém% W'&?ngﬁg 19@‘348‘5‘6 eF‘E“"Fhé%Uséﬁ(a ness =
of neur oki r;um4$saemanh@a"s,@atra@drfosmnfpwth&s.wle%nent of certain forns of
urinary incontinence is further described in Neuropeptides, 32(1), 1-49,
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psychoso natm@pmrs'l}h@@ntrbkﬂnakpwmhsnal atiponofohe mmﬂyhltmh’ihme}hs@ﬂce Buch as
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conpounds o ornmul a an arnma- ceuti cal cepta t here
pr ggar at i ofhepmetgd aythyitis. %gﬁpg,@ﬁédn%wéq%ﬂ owel distase as well a5 med1atxon of tLe

15 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 depression (Science, 199§, 281, 1640-1645).

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 arthﬂtis, 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”, ]. 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 . -
tachyki.nir.l,‘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. 34Q, No. 3 190-195, 1999
has been described the reduction of cisplatin-induced emesis by a selective neurokinin-1-

35 ' receptor antagonist.



medi caments contai ning themand their manufacture as well as the use of the
above 10 nentioned conpounds in the control or preventron of ill pesses,
especially of illnesses and. disorders of the kind r ef erl2enyagy ¢ ier or

in the mawaf@agiyee of corresponding nedicaments. The rms%, WE?-BﬁHs%d
I ndications in accordance with the present invention are ﬁose

include disorders of the central nervous system for exanple the treatnent
or 15 prevention of certain depressive drsorders or enesis by the

been ot i n 502?%,3%‘”“%;;‘35?‘?%‘%@““&9?“83 T e (R RRL el T or

most of t hdoRiRiNFg2 nfinepes i fgraler dessaiped I%Nelfphartlde@téﬁﬂésbél, (#8R8) or

the | oss ofaniuelearmacd), 085(3),297r808) (19999r nearly all activities. The
foll owi ng definitions of the general terms used in the present description

conb nat i on.  ALSHERINTEIS HS7HAEE deebihosRathod ok feetign BORR HaRRAPBROT or
brancheds c Hepsrﬁhammtlcghmmembmchnmnsngnod ofomtadhykiria t&eptcr] Wik as Ner1 exanpl e,

met hyl, et hyde td?léﬁlda Ynist sopropyl, n-butyl, i-butyl, t- butyl and the Iike.
Preferred Iowgr al kyI groups are groups wrth 1-4 carbon atons. 25 . The

term"| ower al lb%xy enotes a.group wherein the al k¥ resi dues are as
defined above, vigsH AhRTPre Ot iR teating arehacompaingg e lasma 1 adepheamen

"hal ogen" demidaltpacclyiolle salts thordbf) ehe grhpu@rﬁdiﬁofaﬂéiam@mﬁﬁmléh %oﬁﬁﬁﬁﬂds,

"cycl oal kyl " cfieanot 28 8 sat ur@t ed & Irc rou ! g}ent al 3-6 carbon
atons. 30 TRE PHIFHSCRYEHES gy pgy @Eéfrﬂ’ ¢ well as the nsg g Fé,ove- .
pyrr gl i & n-menpiopechiqmepdutids-id theydontypl pxe;rrazannoho‘jillnems REsHciatly égﬂhes@dfs a\l;\llﬁ ]

1, 1- di oxo-t ounds, In ich X

dgég‘?&@sr PRl i d‘l‘%ﬁleg%?rge@hratf%n ﬁ{e%gﬁrffe ﬁg“g%]ofl e g _

s --C(O N wherein or ‘exa
conpounds: ™ @aﬁfﬂ‘éiry 2005 WD 02/ 06236 PCT/ EPO1/ 07850 -5 4-(5-
[ (3,5-bis-trifluoromethyl-benzyl)-nmethyl -carbanoyl ]

-4-0-tolyl - pyr Mik Brodt pleferfedInticatdbiah addoftBimke FRth BRYlcb&nt %Weﬁtx&ﬁéﬂeﬂ@d&%}"
ester,
which include disorders of the central nervous system, for example the treatment or

15  prevention of certain depressive disorders or emesis by the administration of NK-1
receptor antagonists. A major depressive episode has been defined as being a period of at
least two weeks during which, for most of the day and nearly every day, there is either

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

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 bromirie.

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, p1per1d1n-1-
yl, piperazin- -yl morpholin-4-yl or 1,1-dioxo-thiomorpholin-4-yl.

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



-[ (3,5-bis-triluoronethyl-benzyl)-nethyl -carbanoyl ]
-4'-o-tblyl-1I- oxy3456- tetrahydro-2H[ 1,2'1 bipyridi oxylic
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| yl - nicotinarnide, N (3,5-bis-trifluoro thy}-benzyl) 6(11d|oxo- I

O TR AR o TR A S A g, o
yl - 4- o- topmerazumohcwézmde:aCMmﬁthIeNer(Z rret hyl - napht hal en 1 yI met hyl )

- 6- (4- - \ 4- oxy-

ror phol 1 Sy e Rtk ey E BB TR BT T s 6 (4
gll-(lz— met hOXﬁ}FaI:aW Mk[amb{wrmmn)uwmmd etByl(edtegxy - rmrphol | n- 4- yl)-4-o0-t
N- %/2 mati iﬂlﬁbéenﬁ&seq&_metp Kl-;fmléloz N Yﬁ‘@?‘% 1ol "YrJ-JZI:g?fs)".}?iﬁiuéﬂifoéf’wtw}'cot i nami
de, N benzyl)-N-methyl-4-o- tolyl-mcotmamlde,

(5- chi or o- 2 ok o ez b N BBL XY iy 500 o PRI £ eds At £ 0 Y1 20

ni coti nam de,

N- ( 2-chl or mdﬁtmminlirhxy- benzyl ) - N- net hyl - 6- nor phol i n-4-y1-4-o0-tol yl -ni coti nam
I de,
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i nam deyy methyl -4-o-tolyl- mcotmarmde
N-rrethyl 4-‘oxy- nor phol i n- 4- - N- napht hal en- 2-yl met hyl - 4=0-t o I-mcot|n

ani de, %tbhfo%yﬂ@re@ethﬂ brrueﬂr)zﬁw@r Y]rbﬂ‘ﬁmﬁffiﬂ%ljﬂbémﬂth}’
- N- et hyI @51 ﬂnggﬂng,ﬁlc[enorphol i n-4- yI ) - 4 o toI yI ni cot i nam de;

N-(1,4-dirne hox;i ht alen2ylrre 1y yl - 6- (4- oxy- nor phol i n-4-yl)-
4-0- tol yl Nrimedk T?[*&T{'Ecme@y 1-maphthalen-1-y] methyl) -6- (4 oxy-rnorpholm 4-yh)-4-o-tolyl-

(3, 5-bi s-triddiisafRaet hyl - enzyl) rret hyl - car banoyl | -4' -o-tol yl,
| -oxy-3,4,5,6- tetrahydro-2H }bl pyri di nyI 4- carboxyllc aC|d 30
Furt her 1pr &f-spatey- %ﬁ%omfﬁemh@bn ) -Hinpaphithalens 1-ypeibyl-bo- tolilmispEnimis. i s

hydrogen ongliuthoxyex pith8sn- 9yl HE) QMRAWES (A68-morpholin-4-y1)-4-o-tolyl-
nicotinamide, _ 7 |
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-morpholm 4—y1)-4-o-t01yl-

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-y1)-N-naphthalen-2-ylmethyl-4-o-toljl-nicotinamide,
N-[2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl} ?N-methyl-ﬁ-(dr-oxy—

25 morpholin-4-yl)-4-o-tolyl-nicotinamide, |

- N-(1 4-dimethoxy—naphthalen~2—ylmethyl)-N—methyl—G—(4-0xy'-m0tphblin—4-yl)-4-o-
tolyl-nicotinamide or
5'-[(3,5-bis-trifluoromethyl-benzyl)-methyl- carbamoyl] o-tolylrl-oxy-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic acid.

30 Further preferred are compounds, in which X is _—N(Rﬁ)—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, :



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

6- (4- oxy-norpholin-4-yl)-4-o-tolyl- pyridin-3-yl] -i sobutI&rJam dezo(};
January 2005 WO 02/ 06236 PCT/ EPO1/ 07850 -6

2=( 3, 5- bi\gnt oronet hyl - phenyl ) - N-[ 4- (2- chl or o- phenyl ) rphol i
n-4-yl) - ‘g?r".&&aﬁys yl'] -N-nmethyl -i sobutyram de, Pg”&ﬂm%%wrm
2-(3,5-bis-trifluoronethyl-phenyl)-N-[6- %4 oxXy- m)rpholln 4-yl)-4-o-tolyl-py
ridin-3-yl}- isobutyram de, 5

(1 anyar o- 22 Cp TV SRR RS IR IS e giorghen S pramoraioln-2y1)- ~ " °
2- (3d5 bgs;)lzrmdﬂrﬂ—ij*y}]m&twlqsﬂmfyyhmﬂd-(6 oxy-di net hyl am no- 4-o-tol yl
pyri di n-

2% (3, 5- bi s21 i%lsge @%EOW%’?EW@%@%&%F%WMFHWIB “sHEAye- e Bidind it hyl a -

m no- 10 pisobdiysaide] ] - i sobut yr am de, - (3, 5-bi s trifluoronethyl-phenyl)

1o b Y B st b ShER G @uf%/?@r%g e EoRy-54 3 6-tetrabydro-2H-
2- (3, 5- bi s{1,27bipyddioykshy]-Nohethyl- )soh‘}ht]rraﬁnﬂe,

ooy e s R R o SRRk e fimettpgamino--o-tolyb-pyridin-3-4D)-N-

(R)-2-(3, 5friﬁtbylt15¢tfdtjn@ﬁﬁdl’$t hyl - phenyl ) - N-[ 6- ( 3- hydr oxy-| - oxy-pyrrolidin-I|-y.

2} (3. 5 bi s 2t PP ERet AR N S PP R D - oms dimsiaming: - y1)-4-0
- t ol yl - 10py pirel i34} komagainidg, de, 2- (3, 5-di met hoxy- phenyl ) - N- net hyl -
ENTHRFLEES B}sft?@apmﬁ%wf}w%ﬁwﬁm P -poe o-Aont S48 tgterahvdro~ |
[ 6- (4- oxy- gplrpnm‘ljbl yﬁdmﬂ)sﬂﬂ)qq&@ém Fisebity@idided- yI ] - acetamide. The present
or apar o4 by-AeTHBUSTRREIFFFTTBH B 10 Rar Tt By B oRoEseBIbET bed
bel ow, 25 wlpyddiaceey-N-amdil-0butyramide,

15 (R)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin- l-yl) -4-0-
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-telyl-pyridin-3-

20 yl}- acetamide or .
2-(3Fﬂuoro-S—triﬂuoro‘methyl—phényl)-N«methyl-N-[6-(4—o:cy-morpholin-4-yl)~,4~Q-t01yl—
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

with a suitable oxidizing agent to give a compound of formula




oxi di zing a conpound of fornmula with a suitable oxidizing agent to give a
conpound of fornula 12 January 2005 WO 02/ 06236 7 PCT/ EPQ1/ 07850_wherein
the substituents. have the significances given above, andZi/fnE%2P%y,
converti npound obtai ned into a pharmaceutically acid
additionqggpgﬁnﬁﬁ accordance wth this procedure, a conp&%ﬁ@ﬁgﬁﬁﬁ%gnula I
may be prepared, for exanple, as followg: To a solution of 10 nmol of a
conmpound of general fornmula Il in 50 ni‘of a suitable solvent such as

di chl oronet hane is added under ice cooling ,a solution of 10 mol of a

sui tabl e oxi di zi ng reagent such as 3-chl gifoker benzoic acid in 50 M of a
sui tabl e sol vent such as di chl or onet By Stirring, .S continued for an
appropriate tinme to (typically 1 h td h) at Ryhd reaction progress
maybe followed by thin-Ilayer- chrofatography. ases in which product
formation is too slow, the reaction mXxture e stirred at room
tenperature. After evaporation of {J1d Ve products of general fornula
1 can be isol ated by f1 ash- chr orRJgp An B5 %Yo 85 % yield. Further
purification of crystalline prody be achi evedlby recrystallization
froma suitable 15 solvent. Foﬁ'this transformati on ot her oxidizing
reagents naybe used instead of 3- chl oroperbenzoic acid. Those oxi di zi ng
reagents améefeanttld sabstitOerasaveehegnifitankéfivanabbRCar@ t  such as

di mret hyl di gxj r.ane in acetone, hydrogenperoxide,in acetic acid p tassi um
per oxyrmnogﬁ AT éc?ﬂvegu ﬁ%ﬁ%‘?‘gx‘%‘f@?&tﬂ egﬂbﬂagga%‘é‘ft?cagbac‘lsﬁ’éta Iaf"{a

formati on addisbhedt.ed at roomtenperature in accordance with nethods which
are known per se and which are fam |iar to any person skilled in the art.
Not- onl ¥ sal t &n agcohddndowishthis peosiedisre, dpmpduad of &drirsilai ity be geepiedafor ds
come into go lg,ea[safBﬂ i T? E‘%&ﬁﬁg{? lo?gd Q8% ofY gérﬁ?&u%@o?%g?% Lfloprgﬁfaﬁfin 0
nitrates, citrates, acefates, maleates, succinates, an-sul phonates,

p- t ol uenesoilpiienaitdde sohdknt hechlas diehinremethanplseddaifundlacire sedlirg a @butkineof

L?l | QWi N9 §6RGHERoFy fidEE 8§fdpz?ngt-1}(1.§ge%8ﬁﬁsa§ g-schio?cr)pe%e%ggirc%iidgg 58mGyapounds

suitable solvent such as dichloromethane. Stirring is continued for an appropriate time
10 (typically 1 h to 24 h) at 0 °C and 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.

i
Ut

The following schemes 1-8 describe the processes for preparation of compounds of
formula I 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. ' ‘




formula | in nore detail. The starting materials are known conpounds and
maybe prepared according to nmethods known in the art, faor. exanple in

accordance with nethods, described in EP 99103504.9. 12 'Zdatuay29¢ps wo
02/ 06236 e scherres the foll owi ng abbreviations h ed:

Pivd pi \)%‘?g%}"l;h%:&hl oride THE tetrahydrofuran TMEDA %&@Fgﬁ%ﬁ
N, NN ,N -tetranmet hyl ethyl ene diam ne 5,D PEA N-ethyl diisopr.opyl -
KHVDS pot assi um hexanet hyl di si | azi de Schéme |

am ne
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11 0C 1o 1t e el Mol G Ri--N N viii Ra L
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PivCl pivaloyl chloride
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5 DIPEA N-ethyldiisopropyl-amine
KHMDS potassium hexamethyldisilazide
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oxi di zing agent DIPEA N (R5,, PCTIEPO 1107850 1. BuLl, TMEDA 2. 12 -78C WO
02/ 06236 . -9- The definition of substituents is given ab ve Schsgjaz x|
1-10- | (Rl) VI B(OH) Pd[P(Ph)314 BoC. 1. HC(OCF )3 THF
0C THE 13ydamp@sy 2005 PCT/EPO 1/07850 ,0 N+ OHz/Pd-C CPC@'EEEI%'J&:«)

©.g.

- The definition of substituents is given above.

Scheme 2
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The definition of substituents is given above,



Pi vCl I NEta XVI |
- 2005 WO 02/ 06236
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The definition of substituents is given above. 12 January
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Z=Cl B, lor OS{O)2C6H4CH3

and the definition of the other substituents is given above.
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The definition of substituents is given above.
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XXX C oxidizing agent 1. KHVMDS 2. r Z oe)n x-15Zis d, Br, | or
-0S5(0 2C6HACH3 and the definition of the other substituents is given
above. 10 12 January 2005 WD 62/ 06236 -13 Schene 7 oxi di 27 dguagesfos

PCT/ EPOLAQE 826k s the group -C(OWand the definition g_gai ni ng
substituents i‘ks gi ven above. 5 to 15 12 January 2005 WD O%%Q@g’tl 7

PCT/ EP01/ 07850 14 Scherme 8 (R ) XXXI I_112(_F\’) (R) 1-7

Zis Cl, Br, I or -OS(0),CsH4CH; and the definition of the other substituents is described

above,
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5 ZisCl, Br, 1 or -0O5{0),CsH,CHj and the definition of the other substituents is given-
above. : ' :
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The definition of substituents is given above. 0 As nentioned earlier, the
conpounds of formula | and their pharnmaceutically usable _addition salts
maybe used as prodrugs of the parent conpounds of formul 42/ pnuagy,?

possess Y@ hiadehss phar macol ogi cal properties. These conpousiEiseRif7sso
antagoni sts of the Neurokinin 1 (NK-1, substance P) receptor. Furthernore,
in addition, sonme N-oxides of formula I_ ga_ve a good affinity to the NK1
receptor. For sone preferred conpounds t]he pKi value is in the range of 8.3
to 8.7. 10 These conpounds were invesgél.kgg{e@d in accordance with the tests
. given hereinafter. Binding assay (in vitro 12 January 2005 WO 02/ 06236

PCT/ EP01/.07850 - 15 Thqﬂ;iffi nity of test conmpoungds for the NK, receptor
was eval uated at hunaay receptors in CHO cell sMnfected with the human
NKi receptor (using # dtem) and radi ol abel | ed
with [ 3H substance ¥ (fi i rfp R¥ assays were
performed. i n HEPES byffs H 7 dm ai ni e BSA L0) 5

| eupeptin (8 [tg Lo v 2 f#}v. and phosphor gipidon! (2 mB‘r_‘ndi ng
assays consisted df 250 tI of r'ﬁsnt?rane suspe Eiﬁ}Sn N'1.25 x I0% cells /
assay ‘tube), O. .d of buffer of'ﬁdispl acn's'n'(g; igent and 125 | &7

[ 3H] subst ance P. Displacenent curves were determined with at | east seven
concentrations of the conpound. The assdy’t ubes were incubated for 60 mn
at roomtenperature after which tine the pe contents were rapidly 1o
filtered under vacuurgHIEth G-/ C fil et
(0.3 % with 2 x 2 m washes of HEPES bu 50 1 pH 7.4). The
radioactivity retained on the filters waj ursﬁnsci ntillation
counting. Al assays were performed NIl icate ¥wat |east 2 separate
experinments. The evidence, that tt&e,l‘c\oﬁpounds of formul'® | may be used as
prodrugs of their 15 parent conpounds of formula Il is shown in accordance
with the degcription given, hereinafter. The conversion of Noxide prodrugs
to the corRessgbagdiong (OBt anbihedafinigon of thgaemaining substituents is given above.

S’eqr{rai i ki virus expression
ncentrati.on Qs6 nM.
n8f o Ay @

N
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. detection on a PE Sciex API-2000 M/

to a reduction nechanismand there is sone evidence fromthe literature
that simlar reactions occur in vivo and are probably C%E%l sed B&
henogl obi n, hence the decision to 20 study both the stabi'¥i 4K 2fPAasma and
bl ood waswbayekrss The presence of an oxidant in the work-pprgphphisas shoul d
hel p preventing the reduction of the N oxides. Conversion in plasma: 10 uLs
of a 100 ug/nL DMSO sol ution of the pro;$%yg were added to 1 nL plasma to
reach a final- concentration of | ug/nL. e incubation was perforned at 37
C and 8 aliquots were taken at differepfehLge points over 30 min. These
aliquots were 25 treated with 3 volunes of cold MeOH contai ni ng H202 (fina
concentration 10 %/v) and centrifuggd at 3500 g for 20 min at 10 'C. The
supernatant was directly used to deternll- the drug levels by LC Ms-MS
(HPLC chr onat ogr aphy on reversed phaseR 6l sfa M5 CS 3.5 uM2.1 x
30 mm Waters at 40 C, using a polarity gr ¢ FormAc. | % 20/ SO
/MeOH, run tinme; 3.0 mn; inj. Vol.: 10 2 hé{ain and Ms/ M5 30

e G n"source:
Tur bospray; ionisation node: ESP+).\§§hvé?sion in -fgesh bl ood: The sane
procedure was used for the stability~studies in blood, evepqgif nmuch nore
care had to be taken after treatnent with the H202. Sanple stability plasm
and bl ood): The final matrix wer eHsb prepared (plasma or blood 35
treated with 3 volunes of cold MeQ&Ccontaining H202 - 10%/v - and
centrifuged at 3500 12 January 2005 WD 02/ 06236 PCT/ EP01/ 07850 -16 g for 20
mn at 10 C) and tign incubated at 37 Cinto tweytubes; the pro-drug or the
drug were then incubgtey and finally their conce tion determ ned by
LC-M5-M5 as  descri pethaboyg, dhe nethod used t rgaction in both
pl asma and bl ood was fqundj t e enough TelTable tp pgr m t he studies at

| east when t he anal ysisyasnpe g i medi ately Nt ations.
The half-life Ob%akﬂ;’N br 1 helgghversi on proP%u drug | asifa are

ol 'owi ng tabl *(Plasna(§%gpl preparation™és found to
be critical. fa® ct i

reported in the.séxé
-8
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The definition of substituents is given above.

As mentioned earlier, the compounds of formula I and their phérmaceutically usable
5 addition salts may be used as prodrugs of the parent compoﬁnds of formula I, 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}



determ nation of values for ti/2): t112 (hours) Exanple No.Dog plasmaHuman
pl asmaRat plasma 11884 218125 161662 10 The stability in BaIOOd |?§r§;c

lower (t 112 < 30 mn) and it was inpossible to det er mi né P val ue
of t112 we can conclude that there are no major fference
W th resp‘g@\tww tﬁ stability in blood and that the prodrugggg@gﬁzngﬁi\yerted to
the desired drugs in high yield. (> 90_93_In accordance with the tests the
conmpounds of formula I can function as prodrugs of 1:5 their parent

conpounds Q’hefaﬁfd”ﬂﬂofte'sﬂ come%n@QfH?QHé‘ﬂkl Pdceh B P & Iluaéa una& Neldbtars
g et he phicheds St tamman aqcaﬁtﬁbca&gmé’f B wngrpw
pre Faa at |t 0giﬁtfﬁ)‘ladéﬂ&aadtﬁbBlilﬁtwﬁf}eﬁl-l}ﬁtﬁisia}&ce B {fhal tdhc'éﬂil‘?atfc?f% QM)t Bldates,
coat e ablets, dragees 0 capsul e h0NS,
emul si ons Br° LUEHERES %rr‘iréed . ﬁﬁ)@g {?tos‘g%?f{f ‘SCFQH a‘rﬁﬂﬁéwogg% be
ef f ect.ed r éuipaptiy(8 g bmli Mnﬂlbe(3me)1aoﬂ phoghosintidon €5y:M)r Binditrgeassags al | y,
e.0. 1N tNeohaldd Ofasol as%agprﬁ‘%'sugﬁeﬁggn (P88 SRS, Hind)06 128 & de and

their. phar maceut | cal 6n salts proce sed with

phar maceut bagfer 9f 415@&4'3!11% agerorgdrie nbef [oHMﬁféﬂ@% Diiplasemefibeurvdseverpr oduct i on

of tablets def‘e@é‘ﬁrﬁﬁ wlamteéa& sefHrAGRS (AR emke 9&59&&&? THARSHY Gibes Wafel 0S€,
corn 25 starch or vatives thereof, t réﬂ}lé_’(%r%glc agld or its salts etc

can be useaﬂ%@a‘seeéw At SRR terppgyaturppite & SoniARfs WaFFaBat i ne
capsul em TitedainuaeyvG0h tH\!Bn@BGI@QSEteBCﬁEkEB@d/fGF@B&m ‘lr?th PRIi(0.albb)ewith 2 x

exci pi ents frgfwggﬁ%rest ﬁ*g]lj b%?ﬁe? &R)Srﬂi\f%}?‘? 2%%9 radich g@ g %?méd frhth%t%?s stat S,

sem - sol | F SYetc e~ exXci manuf act ur e
of sol ut.i omlseaamdbympfel agioe ceugtinganddlarssays polepetisrmshindhpliodein athaast2 sugar,

gl ucose et Geparate experiments.

The evidence, that the compounds of formula I may be used as prodrugs of their
15 parent compounds of formula Il 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 preverting the reduction of the N-oxides.

Conversion in plasma: 10 pLs of a2 100 gglniL 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 HaO; (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 pM 2.1 x 30 mm Waters at 40 °C, using a polarity gradient MeOH/Form.Ac.
1 % 20/30 /MeOH; run time; 3.0 min; inj. Vol.: 10 uL; Flow: 0.2 pL/min and MS/MS
30 detection on a PE Sciex API-2000 MS/MS sp'ectrdmeter; 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,0,;.

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



Sui tabl e excipients for injection solutions are e.g. water, alcohols,

pol yols, glycerol, vegetable oils etc. Suitable excipients for
suppositories are e.g. natural or hardened oils, waxes, fldtIgnuarg 493 | | qui d
or liqui etc. Moreover, the. phar maceuti cal prep Qn an
contain g‘{(ggiear/(\?'g(isl ves, solubilizers, 10 stabilizers, '?#ﬂé 0&6’2?‘?@5,
emul sifiers, sweeteners, colorants, flayvgrants, salts for varying the
osnotic pressure, buffers; nmasking agents or antl oxi dants. They can al so

contai n std for 20 &iihQr 16 ‘*@%ﬁﬂ%&i lﬁéllﬁa)fed’ﬁlﬁaéllﬁco | ! t@%(:@% ptr% r&?uéi%fstﬁgg

vary within wide li cour se,

requi r ement&eithendy ’*ﬁ; @FPBMX tb@gsc@ncqnﬁraggﬁégtgrmmeﬁ byA&-dESsMSes or al
adm ni st r addsaiibed alaid.y 15 dosage of about 10 to 1000 ng per person of a
conpound of general fornmula | should be appropriate, although the above
uloloer 1 i mi'FThecmathat m@edate s&»pcthet&dﬂ&ﬁ&fbdlﬂ@%&@&ﬁﬁd blded vmlfb@;m Rbelendiph es
illustrate res nye imting it terrperatures are
gi ven 9 cfggg\g%g i“L} es ?)ﬂ%?f’é?gf %%%?Yﬂﬁwggm}ﬁd PERediAtely piter :
starti ng vuhtmunbmqmunds of for mula I, 20 is described generically in the
descri pti dat| rocedure i s, al ways the | ast stept optain the
N- oxi des g&clb%@ﬁﬁﬁ tihf:rﬁ?qumo%\p{%i[rgq, ?Oe%u&é‘éE Y252 pErreportgdindhe o5t
step is s{i)ﬁowfncr(taﬂlb I/PI@k&BIKaterﬂepaxﬁﬂ&n fval foand Rgbexan®l a5 ekact2 and 13.
TheN- oxi daf i ton .of h‘i’enf 1:;11 r%l ni Sg conpounds 3 to 12 and 14 to 29 is

generi cal | FEURRGRe VRINeRO Sdfance with the above mentioned description.
25 Example | 2-(3,5-Bis-trifluoronethyl - phenyl ) - N- et hyl -

[ 6- (4- oxy- nor phol ifn-4-yl)-4-0o-tolyl- pyri |ra Iy‘{] -1 sobutyrani de a)
4-(5-Nitro-2-pyridyl)-norpholine To a sol U B?\u 20 g (126 mjol) of

2-chl or o-5-ni 'trOp ~e-are— 150 S U +etvahy\,n ofur-af—30—nwere—4qdded dI‘OpWi se
27 m (315 mol ) rdixphgt Nne | wilddg plasbia i Hunith@laseagt | Bat plasataunie 12 January
2005 WD 02/ 06236 {PCT/ EP01/ 07850 -18 was refluxedjfor additignal 2 h.
After cooling to rjoom genpefatureyg the isol ver was 4

2 16 2 5

16 16 6 2

10 The stability in blood 1s much lower ()2 < 30 min) and it was impossible to determine a
‘ precise value of ty; . 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
pharrnéceutical 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.



renoved in vacua and the residue was re-dissolved in 200 ml ethyl acetate.
The organic phase was washed with 200 mM 1 N sodi um bi carbonate _sol uti on,
dried (magnesi um sul fate) and evaporated to give 27.3 ¢ (ladaliﬂaﬁ%@(ﬁ/e) of

the titl _ nd as a yellow solid. 5 MP. 142-143 C. _ : :
2- Di net h??‘f ol phol i n-4- | -pyridin-3-yl)-propi onani de "%J?FA"‘HSTS“% on of

27.3 g (126 mml ) of 4-(5-nitro-2-pyridyk)-norpholine in 600 M nethanol
were added 2.5 g of 10 % of palladiumon activated charcoal. The reaction

m xture was hyshiQeRRRdisients FRQBR R HBRE Bipdhies 4:8 Bg?geﬁgﬁ?ﬁéﬁ%,)m% fﬁpts%[lgi_t he

t heoretical .10 anpount ‘of hydrogen was e cafal yst
was filter®idant lignd palyslssdshed twice with 100 portions of nethanol.
The filtrate was evaporated in vacua to give 22.6 g of a purple oil which

consi sted to CguitaBf eXbipibnts st tHE shdrRthcaRk bf Rtk 'hﬂ&iwruﬁs ACCY Whig to .
anal ysis by thin cIﬁﬁlyer chromat ography. This crude product was di ssolved in
a ni xt ure Rlyencagchaross myerf qug (SlEFPSAAE 60 nl diethyl 15 ether. After

cooling to 0 C, 26 ml (189 nmol) of tri et hyl am ne were added in one _
portions Stirrsuigblascisientsfoiakcibh kdulchsdrd d8WAEDMolls, ol BlsOt)cesl] Or i de

wer e added dr ogw ﬁ? wthin a period of 10 mn. The ice bath was’ renoved
and the re%EEBR O &ure was stirred for Ih at roomtenperature. Then, the
sol vent was renoved in vacua and the residue was suspended in 200 ni 1 N

sodi um bi car bofiitablesgtipiehBor sUppoitoRRligle cwRBataXl bABA@dnddsRewRRs hges Wi th
200 m porti oazwo[{/ dlic(jr (grci met hane, dried (sodiumsulfate) and

evapor at ed®>™REMY LGS PAYPIDACof the solid residue from et hyl

acet ate/ hexane 1:8 gave 28.6 g (86 %9 of the title conpound as white
crystals. M5 nMerddr, thiGhatrvirddttid4l@repatations can contain preservatives, solubilizers,

gt)l( 3,[ : ?}ﬁo O§6ta £ asr,] Séekt%ggxg%r) rt.{lsdlhgrs,?’ sw%égenag,’co ogé-nr{se,t axcl)ranpst s ?or}%%nrygl‘?g 25 A
2, 2- di met hiHe-d¥mbfic presgiag biuffed; yhsKiNg 4:@hB-03 aytigxid it Pilesyanh dRo ametaihtitl (324
mmol) N, N, N,, N.-tet ra(%ﬁt h%I eb:l'h l,enedi am ne under argon in 600 mi

t et r ahydr oP (e retaRs i3ly ¥quqble SHB§fAASSce bath to -78 C. Wthin 1h, 202 nd
(324 mol) of a 1.6 N n-butyllithiumsolution in hexane were added

dropwi se. The Thaddsagiranvarytwitlenwaide Binitowediwill) of\@runid)be fitted 88h€imlrddnalght .

After cooling.again.to ;78..C ,37 30 (146 .nopl ) i odi issolved iyn, 60 n

et ahyar of GRUARGED & SehEartiviah fndo TRamEr) A st AR AP RatSha s

repl aced bylosuge btabobal(htodifd0 engsyedr pletson obh c@fip@ur(ddFeneral 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 11,
- 20 isdescribed generically in the description. This oxidation procedure is always the last step
* to obtain the N-oxides of compoundsof 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
2) 4-(5-Nitro-2-pyridyl)-morpholine -

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

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



sodi um t hi osul fate pentahydrate in 250 ml water were added withi n 10 mn

when the tenperature of the reaction m xture had reached C. Then 1000

n diethyl ether were 12 January 2005 WO 02/06236 PCT/ Eﬁéiﬂ@}lﬂ%é 005 1

added an anic | ayer was separated. The aqueous | tract ed

twce w ?ﬁéggb&“&% di chl or onet hane and t he conbi ned orgaﬁ?‘gﬁ}iayerg)ﬁv\ere

dried (magnesium sul fate) and evaporateg, Flash chromat ography gave 15.6 g

(37 %9 of the title conmpound as a |ight rown oil which crystallized upon

st a?clib 09 Ayas R 8akiNA2 R Eodlit to A tfhiperdtbe, RORIAADYas 304 (49),

y hyl

( 6- mor phol FeMavsgiin yacyo gae he regidnelwas B-didsplvpd bp2WmhettiE atetatexTher ergadic 3. 50 g

(9. 0ol ) phiadedyes AR IR PivohinMEd B d o sedl AL MMl i

proopi onami de t ol uene, di um car bonat e S ofet 312 ng. .

(0.27 ol fulf%t@tanémvgqraﬁeé Fféﬁlyﬁ %ég;ﬁmam@)qwh) oftthe nﬂe):ompduﬂdﬁlh')glléﬁséhdm'ol)

o-tolyl tgor@,m_gg@_q@o@@s 10 heated under argon at 80 C for 12 h. After

cooling to roomtenperature, the aqueous phase was separated and washed

twice with ethyl_ were washed with 50
P ‘ : , gecati on by

fl ash- chromat ography gave 3. 23 (quantltatlve) of the title conpound as a

white f oamrol\ﬁomo(q%m S%A(md,\/ﬁiﬁsol) é@@ks nitrd- e)plndalg n'elonlg)hohnﬂ 690 &,1

6- Mor phol i n- 4- | - 4-0-10ql am ne I on

mol ) 2, 2- F5et We'r@ra(iée%%ﬁ;smﬁlﬂ% ang¥hd¢mm %ﬁgnvafyglrchmqqal The reaction”
3-yl ) - pr opinfiRamd ﬂss hﬂr@%aﬁﬂed%rdﬂn@i’ \}%?zhh&rtb% afiogh, §%L15tdrﬁﬁtlﬁ'%ﬂeo§eﬁ@a1

1- propanol was t 90-95 C o react’jon m xt
cool ed ¥o ﬁwt@ﬁw dregepmes takiga Sdabauit 8 ik t?heef@t@xstws ﬁbe:tedoﬁsn@ms W?:’rhedt her
and filteregicowath IQ@HIt;}%rtIJﬂ}%fHétﬁzfrﬂ Q‘h\é@ﬁtra%g w%le tp@f’a&&ﬁ Mgag tmgn)é'a’b%r and

was adj uste dditi on of % sodi um roxi de solfuti on ‘c{mder

i ce cooli n@ga ?H@??)?%Hhtcb Cﬁﬂ%“é@(%"r@c?%% Qﬁﬂtl%dﬁfsﬂefﬂ alllbOe deriydive aopslingfo

di chl or omethafes by Tﬁ%ﬁ?@hf@ﬁaﬁéﬁgﬁyc | ayers were washed with 50 m brine,
dried (magnesiumsulfate) and evaporated to give 2.31 g (quantitative) of

the title apou a white fo 25 M me (9% : 269 (M, 100
TR cude proauct was dtissolvecfl in a mixture of 240 m(l t/e()trahydroflgran and 60 znl diethyl

15 ether. After cooling to 0 °C, 26 ml (189 mmol) of triethylamine were added in one portion.

acet ate. The conbl ned .or gam c | ayers .

(8.28

Stirring was continued while 23 g (189 mmol) of pivaloyl 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 dichlordmethane, 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+HT, 100).

¢} N-( 4eIodo-6—morDhqlin-4—v1—m§ridin~3-vl)-2,2—dimethv1—vropionamide

25 Asolutionof284 g (1-08 mmol} 2,2-diinethyl-N—(6—morphOIin-4-yl~pyridin-3—yl)-
propibnarnide 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 mi diethyl ether were



D Met hyl - (6- nor phol i n-4-yl -4-o0=tolvl-pyridin-3-yl)-amne A solution of 2.24
g (8.3 mol) 6-norpholin-4-yl-4-o-tolyl-pyridin-3-ylamne in 17 m

trimethyl orthoformate and 3 drops trifluoroacetic acid vadameay 80X or 2 h
at 130 C. action mxture was evaporated and dried C for 30

n The“rfé-glg' (19 oil was 30 dissolved in 5 m tetrahydro'fq}'r‘lﬁﬁ@ﬁﬁ

added dropw se under ice cooling to 630 (16.6 mol ) [ithium al um num
hydride in 20 ml tetrahydrofuran. The reatfion nmixture was stirred for 1h

January. 200008 05 o3k el P ba R B e DRt srote srBRe o R

aci d sol ut indrdichifrogrethpmieand the doorbifechorgani2 Bryds svadd died (yghestid gulatdddn

dded T li;te
buapor at e s AL oG R A o e B35 bR B gt Bt 554 vy o
the title bc:@«mqbolllWétldns:rﬁtalkuedelpbnamdﬁlgl‘d&odmte(n‘irperataeﬁ (M, 100).
g)2-(3,5-Bis-trifluoronethyl-phenyl)-Nnethyl -

0 (5. 15" i YGOSR O TRt 404 1) 575(?5’¢5t " ovridin-3oyl) anine and

1.32 M (7.73 mml) N- et hyI d| | sopropyl arn| ne in 15 m di chl or omet hane was
cool ed 10 4)3.2aRimethylit(A-raempholig-4qy1¢4 '

2-(3,5-bis-g | _) Jded
dr opwi se. ﬁ%‘}iﬁ%“éﬁf?ﬁ‘ﬂﬁ?&fﬁ?@ﬂﬁé40&%2*‘% OG5 W ER L,
room t enpepaeRipearaigai I mhiglugas, 1Stk 2 WdodittrhcapiBomte @lutwraﬁ Bimg ¢elRTimmol)

bi b h
o car bt gt B OO PR S 0 U B
( magnesi@imbsefed anégr aagrh 4508C fprot2h. ddter Thalingdsirdere tmperpuwc,fthmqmyua‘ | ash
chromat ogr %BQ% W §§‘ %ax?%?as(hgéf Bk Wkl UGN ac®te HE bhdthiedS ‘%g&ﬁ%ﬂ%@s white

crystals.

2- %/3, 5- . Bi gvere Wﬁﬂhoémﬂnétﬂhyﬂbrpmdytd {(shdimmt Sitfatedlahd etapocatyd. Parifibaidnbys- yi ) - 4-
o-tolyl - n I

2- (3, 35/ bi E)E{a‘lr;}? ogi}%l, ra @f@%}% %%g;(&iﬁ -[Qatﬁvyfgw%%ﬁe E(gmpéund% (vﬁilgeélfogilﬁo )

nor phol i n | -4-o0-tol I-pr|d|n -yl)-isobutyramde in 50 n

di chl or onetMgnﬁe(/\%zé 354 (M+ , 100).

15 e} 6-Morpholin-4-vl-4-a-tolyl-pyridin-3-ylamine

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 §0 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 addiﬁon 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 m! 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).

) Methyl-(6-morpholin-4-yl-4-o-tolyl-pyridin-3-yl)-amire

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 mrhol) lithium aluminlim 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



added under ice cooling a soloution of 2.19 g (8.84. Mmol) of

3-chl oroperbenzoic acid (ca. 70.% in 35 m dichloronethane. After
stirring for 1 hat 0 C, 2.6 g (25.7 mml) .triethylan déJorEsy 3eed
slowy. Teoif@ssi on mxture was concentr at ed to a total y@*}ggﬁmﬂgo 10 nL
and the residue was purified by fash-chromatography. The cru materi al was
25 suspended in 20 m diethyl ether, fl'{/\nﬁq red and dried in vacuo to give

- 4.2 g (82 % of the title conmpound as ite crystals. Mp. 149- 151 C
(partial d 2 Exa

SR s v aroeet %’*y?“ DRl oy AR A2 15 i T8 b6 schidn

(4-ary- rmrbe%(P?UﬁﬁaoyFl?ﬂ“@éa rtibmaﬁhgﬂqu The nduhtyrhwasﬂlbaredmmdaeThe title

Che. procea e B R Ry " ERENTS Sk P AIARAS bor oni ¢

aci d i nst egempeunsl asz Whige feen. 2005 WO 02/ 06236 -21 tol yl boronic acid in step
d). Mp.141-143 C (partial deconposition), M me (%: 602 (MH, 100), 624
( M-Na+, 510M5,§y@(|typj 033 (MET Y. 01/ 07850 2;- (3, 5-Bis-trifluoronethyl-phenyl)

-N-,[6- (4-oxy- nDrphoI|n4y - 4. otonI pyridin-3-yl] - 5.
|sobutyram de The .parent corrpound was obt ai ned as V\/mte povvder
conpar abl e8id-bf.adiiziniy, y1)-Nrmysthl srphalinetyhheoreolflm
preparatlog_ f_lS Ingdg |n steps a) to g) Step fI was omtted MB e

(9% : 552 xi de was obtained in accordance with step
h) in Exanﬁ-l sglu@ona’g érgﬁ|ge{5415 mmol) rnethyl (6-morpholin-4-yl-4-o-tolyl-pyridin-3-yl)-amine

2- (3, 5-Bi sahd l@thﬂr(@ﬁgtnli%bl')m‘l@mﬂd)hs%rb la&%leqnllg'i'ﬁ[ﬂ 4148 ln)eﬂlan%ﬁyas?.ﬂéleé 6-te

t rahydro- 2H yridinyl - |so ram e parent

compound® \/\Hsafbl‘}tfhi‘ﬁli‘é’dlddsg & mm@qib%& p- lhtrefbwp@na%ﬂybplyfi Y& metledr di ng to -

propionyl chloride wete added dropwise. The reaction mixture was warmed to 35-40 °C
for 3h, cooled to room temperature again and was stirred with 25 ml saturated sodium
bicarbonate solution. The organic layer was separated and the aqueous phase was extracted
with dichloromethane. The combined organic layers were dried (magnesium sulfate) and
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-triftuoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-y1)-4-o-tolyl-
pyridin-3-yl}-isobutyramide
"To a solution of 5.0 g (8.84 mmb‘l) 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 0f 2.18 g (8.84. mmol) of 3-chloroperbenzoic acid (ca.
70.9%) 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 titde
compound as white crystals. Mp 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-y1)-
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~




15 the procedures descri bed above for the preparation of Exanple. | in
steps a) to g) using piperidine instead of norpholine i ep a d u3|ng
2-chl or ophenyl boronic acid instead of o-tolyl boronic aC|EF#WW§Yé &ﬂ

Ve (9% : 83oiddiszg 20), 296 (78), 255 (100). The N-OX|de\M$tﬁ%ﬁﬁhﬁgg in
accordance with step h) in Exanple 1. 20 Exanple 5 2-
(3,5-Bis-trifluoronethyl-phenyl)-N(6-a-di met hyl am no-4-o-tolyl-pyridin-3
-yl')-N--nethyl -i sobutyram de The parent conpound was obtained as white
solid in cmhmiwrabﬂcacwzﬁkrép dAVIp i1 N3t C (bindial dcOmPALIfi8s), descri bed above for

~the prepar a ) using 25 dirnethylam ne
hydr ochl or% Fr@“?e a@?”ﬁv]léiﬂglﬁ?‘ﬁ@/‘ #as’tlg Mp. 174-175 C,. M nle
(99: 524 (MrHp, 100). The N-oxide was obtai ned i.n accordance with step h)

in Exanple 1. Exanple 6 2-(3,5-Bis- t rixabdpds Det hyl - phenyl ) - N-
[ 4- (2- chl or o- phenyl ) - 6- oxy- di met hyl ami no- 30 ' pyridin-3- yI]-|sobutyram' de

12 January 02/ 0623 CT/ / Q7850 2. The re ound

obt ai ned a% %%g%m SUS LS })EE%’ ‘Wégoﬁﬁ’@!i?(fi ﬂgi Q)tcf r%‘%éé’a
descri bed abbmymhﬁﬂethe preparation of Exanple I steps a) to g) usi ng

di met hyl a F drochlorlde |Este do @Bollne |n 3) an usi ng 2-
chl orophe% ‘BPﬁI PHOmRAUG i Wes RGeS Whits PY ‘Efr‘BﬁP’@P fo the
M p. 162- 16grdCed e\ stritad(¥bie faeﬂze(ﬂvuﬂ&taudro&})ﬁmm& 1%%;&3@) Va9, &bﬁ giwad in
accordance\mé$istep h) in Exanple 1. Exanple

2- (3, 5-Bi s uor oret hyl - phenyl ) - N- 1- (4- hydr oxy-I -oxy-4'-o-tolyl-3,4,5, 6-
t et r ahydr oMSahe (Ro)1522 (Ns+BYJi0dh.ny! - 5-yl)-N rret hyI -i sobut yram de 10 The

par ent fold s obt,ai.ned, as ite f aml e yi el ds accordi ng
to the! ?@g%ﬁdu?’% e Wk H B nASERrdapcS Wi ger of Exanpl e 1 steps
a) to g) using 4-

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 oi)ta_ined as a white powder in comparable yields according to
15 the procedures described above for the preparation of Example 1 in steps ) 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- trlﬂuoromethyl phényl)-N-(6- oxy-dunethylanuno 4-o-tolyl-pyridin-3-yl)-N-
- methyl-lsobutyramxde
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 '



hydr oxypi peri dine instead of norpholine in step a). MSrule (%: 580 (M-H+,
100). The N-oxide was obtained in accordance with step h) in Exanple 1. 15
Exanpl e 8 12 January 2005

2-(3, 5- B Pf,?d‘zg‘uoromst hyl - phenyl) - N-[ 6-[ (2- hydr oxy- et hyl%)%_ﬂygﬁ@y(}g%ﬁ;hyl -

no)-4-o- to pyridin-3-yl]-Nnethyl-isobutyram de The ound
was obtained as white-foamin conparable,yields according to the
procedures described above for the preparation of Exanple | in steps a) to

g) using N amtf&bh@oma%@%tﬁﬁea Q%Ri?@sd?fd IHSBHJ%QH&E}&C}QS f?ctcgﬁu?%to tpys

(O/c) 554 (M 100) he. N- oxi de was t al ne acc ance w
in Exanpl @r?cedEX"a?rf’ﬁP(élbg @Ryedoy the %emr%mqffﬁxamtma)msmsmg N- [6-

(3- hydr oxydi#re@¥ariitie hQ#iRhRrille Wstead oPm | y3]
- N- et hyl -|;§qogﬁf¥yr ge Thenpzlrér?ft1 go Ogél&l&\ﬁéés% tEl?augll}l %%i\l\lhl te foamin

conpar abl ¢lgrapagn 6?’&@!%‘6 ipgead ol o-tplythosauicasiddn stepidd . aB6R+263 U2 t he

br epar as | /e RsABl4 N 106). eps a) to g) using (R.3 hydroxypyrrolidine
i nstead of__norpholine in step IVB. éﬁﬁ 566 (M+H}, 100). 30 The ‘

N- oxi de m@h@ﬂt%%‘ﬂﬂslqli’tﬁé%ﬁﬂdé%éaww Exaopleahpl e 1. 12 January
2005 WD 02/ 06236 PCT/ EPO1/ 07850 -2-3 Exanpl-e 10
2-(3,5-Bis-trifluoronethyl-phenyl)- I\I-Ega;rﬁ,ygyl\l- [ 6- (4- oxy-nor pholin-4-yl)-4-0
-tolyl- pyridin-3-yl]- acetarn'de To a sol ution of 300 rrg (1.1 nmol)

3~-b|s(tr|flu hyl ) Xlacetlc acidin7 N, N- di met hyl f or mam de
were addediB %’thf( “01’2! quyl) claﬂbbY@floxmlr?ﬁYd‘h%btoéYlaﬁfﬂS 6ttpsakysirat i on

was sti rrt-:;_q_;.f[pqlgg,yp*]dn]}q.ts' g,gmneg@};m&q)g LendAfter addition of 283 ng (1

mol ) of net hy] mor phaol i n-4-yl-'4-tol yl -pyridin-3-yl)-amne (as described
in stepof )Therleﬁrerttw@rrmoewém pbﬁalr@d apwhiipfaam in carmparpidapields acosrding te theas

heat ed OVegroBidiits discr#¥G above for the preparation of Example 1 steps a) to g) using 4-
hydroxypiperidine instead of morpholine in step a).
MS m/e (%): 580 (M+H", 100).

The N-oxide was obfained 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 L.

Example 9

(R)-2-(3,5-Bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-y1)-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 1in 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.




After cooling to roomtenperature, the solvent was renoved in vacuo and the
residue was to re-dissolved in 30 M ethyl acetate. The orcjlani C Bhase was
washed with water (2 x 30 m), brine, dried (magnesi um daFrauasy 280y

evapor at - h chromat ography gave 506 nmg (94 9% of t -,conmpound
as a Iigﬁ?ogirﬂc')a\%?\pf oam M5 W (% : 538 (M+rH+, 100). The I\I—o'g‘i?r eﬁ[v!g'rs%’gbt ai ned

in accordance with step h) in Exanple 1.,515 Exanple 11

2- (3, 5- D net hoxy- phenyl ) - N- net hyl - N-[ 6- (4- oxy- nor phol i n-4-yl)-4-o0-tolyl-pyr
idin.-3- yl]- acetam de To .a sol uti ggarﬁk}ea_%G ng-(1.15 nmmol)

3, 5-di net hoxy- phenyl acetic acid in 7 m N, di et hyl f or mam de wer e added
244. nmy (1 ':'( m@#) é 1‘-c&r onyl -di i m dazol e and the 20 sol uti on was
stirred ot (38 Hitrillgorpmsthv-ehiswhaliunethy i k- (4ot mprpholin-2p3-drert¢lyl- ol )
of et hyl pﬁﬁdiﬁq_ﬂm&t%ﬂfeyl -4-tolyl-pyridin-3-yl)-am-ne (as described in.
step f) for the ©preparation of Exanple 1), the reaction m xture was heated
at 70 C faor, 7h., After_cooli nlg to roomtenperature, the solvent was renoved

in vacua ah®2epEtipesf 3kmpkk! mamal} 3§dsedflworonsthybt pleniacetzaeiding, mIrhe

or gani ¢ sphgge- N Iy | i .

(magnesisum suldfi\igﬁE gl and eléggéb)rre?ggt.[ I%I a ﬁgﬁ%%’rgit)g’glr gg‘ﬁ?g‘@a‘\gg“‘élﬁ?olﬁﬁ“‘% 75%
of the pathesplutionymssdrredion3umin at foommenNBratiee. Afgr a (023 mo0) . The

N- oxi de wa, Y i-rg. WO M _ )b | . ar
2005 V0 02550 Bt ERoE SR 0, MO Srihp ) ) At IR biscribed o TH2' ¥

( 3- FI uor o- Brtthe prepwrbiam ohxamplrehythe-rrectientpixiute wes beatqdiovsx pight 1HSCI n- 4- y1 )
- 4- 0- t ol yl AfBYEJofhB tPrbh] tenPE@hAE] B8 sdifesit WA &rnbp@ iQBa,éléQnHQhe( resttludRs)
3-fluoro-5-trjffiioronmethyl-phenyl aceti C. acl é in /7 m :

N, N- di it higrdissobediin &0 W ebybaseaty. Theorggniciplmsaves Washed with water (2 x 30 ml),

i,1 --car AtieH Ml A707 j _ [ ‘ i room
t emper at ur o AT o LG ke §51 SOPLHAT TR Bl ity gav0 566 ki 51

met hy| - ( 6- %3108 His Bagsens compaundpasa lighy prayymEia@ay| ) - ani ne (as - described in step
f) ~ MS m/e (%): 538 (M+H", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
15 Example 11

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




for the preparation of Exanple 1), the reaction m xture was heated at 90 C
for 6h. After cooling to roomtenperature, the solvent was renoyed in
vacuo and the residue was re 10 dissolved in 30 m ethyl 14 Jarsre200me
organic washed with water (2 x 30 ml), brine, dried (magnesium
sul fate) Rgﬁﬁggég(gorat ed. Flash chromatography gave 432 ng”?’ﬁ’ﬁ"é‘d)vg t he
parent conpound as a light yellow foam MS W (% : 488 (M+tH, 100). The

N- oxi de was obtai ned in accordance vvith‘%‘iep h) in Exanple 1. 15 Exanple 13
4-(5-[(3,5-Bis-trifluoronethyl- benzyICE) - rreifhﬁ/l - carbanoyl ] -4-o-tol yl - pyridin-
2- yl]-4-oxy- piperazi ne-1-carboxyl i c*3BP¢¥ Yert-butyl ester a)

6- Chl oro- N-net hyl -4-o-tol yl -nicoti nam de To a solution of 3.41 g (20.0
mol ) 6- chRdpdldroes-trifluorirmethyhphert®)-Nrin&ByPN-[62-d: L haipHdtal S0 (50
mmol) of a_l. s:_’pl tion o o-?om@?agnesiamc Iz(orix?ie in tet%%d?g?lﬂﬂran :
was added B?Td%[l%' SEIARCHTIE After conpl eted addition the reaction nixture
was allowed to warmto roomtenperature and stirred for 1.5h. The

m Xt ur - wao aaghtinn 060é6dg (12 Ghuflol) ol eriuokdifett Py fcatdictd oy Af S 7

m (100 cetic acid, and a, sqlution of 5.1 g ..

2, 3- di cﬁmo&"a‘ﬁ%‘?@ﬁygf%%mﬁ meﬁﬁﬁadgﬁﬁ}%l#ﬁnml)rﬁ»l -qaéavr%fﬁimp@mpbfagdan.

After conplietsethtiaedidsis@ned foe 30 e@alat esbrterlper RuNAR fra} &&12@&9Nn sz%%gﬁ 0~d. room
agueous sodl um

tenperature a tinr for 15 mn, Addjtion of 30 m ueol

hydr oxi de W@?—Pﬁwe{mﬁfﬁrmorm@@-ﬁ- L-rtpljt-p R H)-pmige (pjidesbedinstan 200
ni | water. fokftke plepy@rion VEEQNERP 2), dhedaditd iR WARAEfed AR BF siashgd Wi th
4 250-nml portions of 2 aqueailqus ?Odl um hydr oxi de sol ution. The conbi ned

N
aqueous | a§RTW8RFOR BRI EE: g $lvensrasTsmoved orerrnsl e residugi wasset at e.

The confi néfiseivedani3o nebettybadeSathert oMBsiieshasé Iwhs waRES WAL BAYEBSmBOdi um
chl ori de sgl.utlon ?nd dried wth sqdiumsul fate. Concentratlondﬁgave 5.44 ¢

of a brownPFag e (mepngsiuor 3G 2aA cnperded diash chrorentegsapby smre 432 me (88 9y of
the title eodwhras BmpbIhd ayelisltwesak ism, 12 January 2005 WO 02/ 06236 - 25

VBt e (9 3P0 oM usd (Mse Ry 2t - 93¢

The N-oxide was obtained in accordance with step h) in Example 1.
15 Example 13

4—'{5-[(3,S—Bis-triﬂuorornet_hyl-benzyl)-methyI—carbamoyl]-4-0-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 m! 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.



PCT/ EPO1/ 07850 b

4- (5- Met hyl car banoyl - 4-o-tol yl -pyridi n-2-yl)-pi perazi ne-1-car box¥l ilc acid

tert-butyl ester A mixture of 8.31 g (31.9 mmol) 12 January 2005

6- chl or o- I-4oto|y| ni cotinamde, 6.53 g (35.0 5 )

1-tert- bﬁ%)&ﬂiﬁﬁ (bonyl pi perazine, 16.7 nl (95.6 mml) PCT’EP‘)"MS’O

N-et hyl di i sopropyl am ne and a catal ytic amunt of '

4- (NN- di net hyl ami no) - pyri di ne was heat et*t reflux over . night. After

- cooling to W t xture was dissqlved in dichloronethane
and washed%’f"{:n @W%@&fl Uﬁ% bg‘f g] 9§Icctqueous hydrochl oric acid sol ution.

Drying with sodiumsulfate and concentratlon gave 10.7 g of the crude

product . FbadH5adthyinarbmoiirboab ahife- Z&afb @c&i&)@ertq;n%lhe

title corrpggnd as an off-white solid. I\/Sn1e(% +, . C

4-x[ (3, 5-BrE=tri f | uor anet hyl - benzyl ) - net hyl ,

carbanoyl ]-4-o-tolyl-py ridin-2-yl - piperazine-1-carboxylic acid

tert-butyl Aasbéure 6841 gdd L monoldb- tﬁl&&?@nﬁeﬂ@l& -03®lly)-nicotinamide, 6.53 g (35.0

4- (5- th l-4-0-t | - |
2ol tert BT IS §8Xw?l¥eé?zs%%§,§?¥fﬂ&?%§ nipbli-gfyKsonerduniae on
(20 nmol ) ehd poitalgtic smbmedafite@h)l- dinsithdzhide)- Ip il vl Yiekitedl Wi refluy\efeg added

at 0 C Af trlfluor thyl)benzyl

broni de wer' Ee‘-’%é ‘“-'ac"@%“éém%m tﬁ‘ﬁ?%ﬁ%ﬁf&%ﬂ‘?ﬂf&ﬁﬁ? W;‘ée a‘PId&%@ I9B¢ m t o
[1 03 mte (rjrpe nad unshedwdth uw]lcoqjlmfrnonggﬁfgmlt Naguafus Wdrechlorid aﬁd%ﬁ%éﬁ.qyﬁ/ iSOGt mf

ydr oxi de uti on was,foll owe e action 20 with three portions o

et hyl acet égclhumlsﬁgat&%ﬂ%C?fécﬁng?té%fhgaé'e@‘? St the GRe %Pm“éﬂgk?]? FPq‘é%‘Bi um

sul f at elcandhwomtegrt plotatidrddd Gy 048,098 of thealia compaRAY agaY 6F IR salid. 70. 8 %
of the parent conpound as a white solid. M5 me (9/a): 637 (M+H+, 100).

The N-oxid _ ordance with step h) in Exanple 1. 25
Exanpl e 14%@\6?? @P%izlkp@%wr (ﬁUOromet hyl -b enzyl) - net hyl - car bamoyl ] -4'"-
o-tolyl-I-oxy-3,4,5, 6- tetrahydro 2H-[1, 2" ] bi pyridinyl -4-carboxylic acid
et hyl est ec) #16-( el-Bisttridloopmuethlylvizeszy ined

yi ?I d[s(acc c%ir& t :5:%8 li?:raoﬁetg'%-rb% ]de[scrl bed above for the preparation of
4- (5-1(3, 5¢ ' . - = 30

met hyl - car banoyl ] -4-o0-tol yl - pyridin-2.-yl }-pi perazi ne-1-carboxylic acid
tert-butyl T@gqselutlon 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 tétrahydrofuran 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 aflowed 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. o
“MS mfe (%): 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-1-0xy-3,4,5,6-

tetrahydro-2H-[1,2"}bipyridinyl-4-carboxylic acid ethyl ester

The parent compouhd 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)-
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-

¢-dada nrviid-berobdpydinre-gldmpar abl e



(Exanple 13) using ethyl isonipecotate instead of 1-tert-btitoxycarbonyl
pi perazine in step b) and using

5' - met hyl car banoyl -4' -o-tol yl -3, 4,5, 6-tetrahydro-2H[1., d20ppuany 20%y1 -4 12

January 2106236 26 PCT/ EPOL/ 07850 carboxylic ac st er
I nst ead 5’?832%? ‘?ret hyl car banmoyl - 4-o-tol yl -pyridin-2-yl)- S

pi perazine-1-carboxylic acid tert-butyl Egter in step c). M5 W (%. 608
(MtH {, 100). The N-oxi de was obtained ifi" accordance with step h) in

Exanpl e 1.

(RS) - 6- [ 3- f’g‘f&a“@tﬁw%m instead of & (5-methylcarbamoy]-4-0-folyl- R’%‘d? 2585t ri f1 uor
ornet hyl - pq:mzqzir)&Ncmé’phylioa@mettdjmlemmtsmpm de The parent conpound was

obt ai ned a I 6 i n conparabl e yields according to the
pr ocedur esi/Ies"éqj‘)ﬂIj gﬁgov\gllfgr t he preparation of

4-{5- [ (3, 5The &-pxidt wae pbiabted\ih adOrdaeneyith steptihjd Exanjiadoy| |
-4-o0-tolyl -pyridin-2-yl}-piperazine-I-carboxylic acid tert-butyl ester

(Exanpl & 13) using (RS)-3-(acetyl - é‘% r}ﬁg; o) pyrrolidine instead of
l-tert- butoxycarbonyl plpera2|ne i'n’s and using

(RS)-6-[3- gmcetyl amno) pyrrolidin-1-yl]
- N- et hyl - 4By): 61f>$%cemw thybkainde)+ Instoept relfdin-1¢ B1-Re{ hy-bsariflanmyrhetiyl -

tolyl - pyrigli I | ylic acid tert-butyl ester in step
c). 15 VS B &)%)/gé &g@@??ﬂiﬁl{]%ﬁo&&%@%e N- oxi de was obtained in accordance
with step fhe pmreﬁkamlppeuﬂd whxelihed 456 light-yellow solid in comparable yields according
N-(3,5-Bis t oY I 4-0-to0
|l yl - nicot |t(§1g-{m de ﬁ%ﬁ%ﬁﬂ%ﬁrg&% g'ﬂé%‘}e)f? l\%n%ﬁ%qp\éﬁ%%ﬁ-(oﬁétﬁ q(gfﬁ é%ﬁdr!ilgﬁ?r&g&%% 50 g
(317 mul ) bemzyla—nﬂatm't-ombamtoymécoﬂdyﬁpmmzeud}}pdaeﬁa'iﬁuem cérBoﬁ;ﬁic acild et Hhayly |
chl oride at ati fI ux t hi onyl
chlori de \/vasétgr gf y%léll"ép“g 'I%'g?ceg}rl]m e"a&“ BV%% 1}:1%&55”%86\% 'Hi ssol ved
in -250 M bdtcedytanbomsdphpmmne iikepd)land sng (RS- 6 - Bdiced/lmdthyl etihy)-am ne gas
at 0 Cunt 'plyrrg XPtyﬁeI(T gthylet?%ttbﬂzﬂn}’gaoﬁnamide instead of 4-(5-methylcarbamoyl-4-o-
tolyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step o).
15 MS m/e (%): 593 (M+H7, 100).

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 iri 250 il 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 dichioromethane. 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 mle(%): 171 (M+HT, 15).

b) 6-Chloro-N-methyl-4-0-tolyl-nicotinamide




25 observed any |l onger. The resulting suspension was diluted wth 1000 m
di chl oronet hane/ water. The | ayers were separated and theﬁ ueouszécfsy
extracted with three 300-ml portions of dichloronethane. g?%‘ t he
conbi nedwas @skss | ayers with sodium sul fate and concent pgljspd/aa%e 53.2 ¢
(98 %9 of the title conpound as a light vyellowsolid. 30 M5 me (%: 171
(MtH+, 15) . b) 6- Chl or o- N- et hyl - 4- o-t ol_yk-_ni coti nam de 12 January 2005 WO
02/ 06236 PCTI EPO1/ 07850 -27 To a solution of 3.41 g (20.0 mmol)

6-¢h! or o- g bdiitioRbERL] PemrifinioD ELonBto-N-LiHAKALEG4ARD J?Q%Hﬁ (50 mmol ) - of

a l Msol Utl%_l;l ot o-tol yl , magnesi'umchloride I'n tetr uran was added

dr opwi se dftr frans0 b RQimamel ofadiN ﬁ%‘ﬁt%ef%%l&kmaﬁmemmahln@mm al | oned
to warm thfrﬂWHrb@WQJdﬂrd@d aifhwideiat b ed. A@ércénéléﬂedéﬁafhdﬂnﬁl‘&\(—% jYgS > again

cooled to 0.C, follgwed, by the dropw se addition of mml)
aceti ¢ aci XTI aﬁ%‘l"iﬁ fogrprey togogmdemperatyippnd stirred for 1.5 h. The mixture was

2, 3-di chl qg@m&o@feqltamamfomo&ecb@,ne@%mg&ddm&ﬁoﬁ7nﬂatobmgmwfcaa@rd After

corrpl eted a dltaon the reaction_m xtiure was : to warmto room
t enper at urd® W91y 9fe ] £622 mmgh) 13- d,xé%nrpr%érdwar%lmbemwm:@oués o8di um

hydr oxi de t%@thrQﬁrM%ﬁ&E&ﬁﬁﬁQdQﬁdﬁ'i'oh‘t'ltlé RQcthtrﬁxxHre%péﬂ]hm@egQB Yhafmagd 200
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acet at e. The conbi ned organi c extracts were was sat urated agueous
sodi umleh!laysrawessrparnisa and theprganic W@Fﬁ"aélé"@ﬁ}mé\@ﬂﬂ&i%ml porivanef AN on gave

5.44 g of gukbeWddl Yoxide! g
Cat oy (RbENBANGR hplioddeL ablof Ik Wb OIRLAIRRN iirt SR aduliby g

M m e (9%9200ombpemiiens gﬁ_gthylcayetate The combined organic extracts were washed with
N- Met hyl - @am}ﬁféﬁcihhébﬁ s&dlﬁnpchlérme)ébhﬁbﬁghﬁ RRLA ‘A@d‘l’%‘oHf‘u?riat ﬁteoto&cﬁ%}a ok 3. 84

nmol ) 6-chl oro- N-mmet hyl - 4-o-t ni coti nam de .
nor phol i negave 3d4go @b@owﬁ of hyo msdpewpipEraphyaferdad 2.18 4413 #h)ofanount
of 20 413(Nh@tﬁﬂe%%ﬁhﬁ%ﬁ@ﬁckﬁ%ﬂo@%d“ﬁ?p keagseecat 100 C over night. After

cooling to room
MS m/e (%): 260 (M7, 11).

¢) 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-ethyldiisopropyiamine 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-morphelin-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




tenperature the m xture was dissolved in ethyl acetate and washed with two
portions of water. The conbi ned aqueous | ayers were extracted with 3
portions of dichl oromethane. Drying with sodi um sul f at e 13danuasnéddx r at i on
gave 1.2 he crude product. Flash colum chronato Qrded
1.11 g (&gg%}gs‘gf the title conmpound as an off-white Z%WH%Hp
156-158 C. Msme (%: 311 (M+, 64). d),,N(3,5-Bis-trifluoronethvl, bent
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0.16 M (O I 5-his(trifluoromethyl)benzyl brom de were added _
dr opwi se acﬁ%z?%%qgéé(@itgﬁald?ﬁ xture was allowed to warmto roomtenperature
over night. Quenching with water was 12 January 2005 WD 02/06236

PCT/ EPO1/ OVIS50/e-(28: 538 (Mowidt 169). ext raction with ethyl acetate. The conbi ned
organi c extracts were dried with sodiumsulfate and concentrated. Col umm

chr omat-pgr 3R ' ' ' '
M5S me (97 538 ( \ 5=

| -6- 4-0 -misetmamhidembnphydrateo-t ol yl - ni cotinam de nonohydrate To a sol ution
of 0.40 g (0.74 mml) N-(3,5-bis-trifluoronethyl-benzyl)-N nethyl -6-

Chi br oper peodeatiags bESYE £ 1 PAIATIR £ iduflorShel RN RARey 4, 0, 1
reacti on l@orphdlioréyivks-tdlyl-wicetinewnide in ol dishboretiztivee And grshed with 3
portions olysabuahask did AU CALRANGLE 88ldiI00l: aRbPaAIBLARE, aqueous

| ayers were extract e _ _ oro ane. ned organrc extracts
wer e wds heatixtiurawasalilutedivath dicdprometbimleamiddeskal with 3 portityised satiutateds odi um

sulfate ang ¢aReaRLLAL SutR I EINH IR, R BRAPrs were extracted with

dichloromethane. The combined organic extracts were washed with saturated sodium

chloride solution, dried with sodium sulfate and concentrated. Column chromatography _
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-y1)-N-
20 methyl-4-o-tolyl-nicotinamide

~(3.5-Bis-trifluoromethyl-benzyl
nicotinamide |
" The tifle 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
uéing 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—(S~methy1¢arbamoyl-4-
o-tolyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step ¢).

MS m/e (%): 554 (M+H ¥, 100).

3 b N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-( 1-oxo0-1A*-thiomorpholin-4-yl)-4-o-
- tolyl:nicotinamide




gave 0.31 g (73 %9 of the title conpound as a white solid. MS me (%: 534
(M+Ht , 100). Crystallisation of a portion of 100 ng froma m xture of
t-butyl nethyl ether and cycl ohexane afforded 90 ng of tHéJeruare2®npound
as white Mp. 116-117 C. Exanple 17 N-(3,

5-Bi s- trrﬁﬁzz&r(gir?et hyl - benzyl ) - 6- (1, 1- di oxo- 171. 6- 4- oxy- t RCSHSPBREM n- 4-y1 ) -
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N (3, 5-bi s+ trlf uor

t hi ormrpho?hir?l &(nga %Eﬁyeglltbﬁ gﬁ%%)gr@rﬁr}gé %%?%W%ﬁSHQW%“HSO%t hanol were
added 689 ng (1.12 mmol) Oxone(r) at 0 C. After conpleted addition the
reacti an niviStoted %)as70 M+BRed0).o0 warm to room terrperature and stirred for
1.5 h. Quenching with 5 nl 40% 5 aqueous sodi um hydrogen sulfite solution
was fol | owgg | )
the pH t o' %= ' = : HAQRRQIRHON L4 g wi th
3 150- nl p@.l{(gwpﬂﬁo&flarﬂildgm ororret hane The corrbl ned extracts wer e dr| ed

wi th sodium sulfate and concentrated to,. give, 1.20 g of crude product FI ash
chr omat ogr BpBArEROFERANNE V3 Opfamrg 292 wflﬁsﬁolma qomnaéa%é%ﬁﬁgaﬁmr digg Lo th

sol i d. ‘procedure described above (step b)) using N-(3,5-bis-trifluoromethyl-benzyl)-N- methyl—

15  6-(1-oxo-1A*-thiomorpholin-4-y})-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 m! (1.1 mmol) N,N-dimethylformamide and 38 mg (0.56 mmol)
- imidazole 0.071 ml {0.56 mmol) trimethylchlorosilane were added df,opwise,at room
temperature. The reaction mixture was cooled to 0 °C, and 0.10 g (0.19 mmol) N-(3,5-bis-
25 triflnoromethyl-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 Wa_ter',
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.
 MSm/e (%): 565 (M+H ", 100).

The title compound was obtained in accordance with step h) in Example 1.



10 Vs me (%9: 570 (MrH+, 100). c)
N- (3, 5- BIS trifluoromethyl-benzyl)-6-(_1,1-dioxo-1A. 6-thi om)rpholln 4-yf)-N
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e. MSme (%: 586 (MrH+, 100). The %R was obtai ned in accordance

with step h) in Exanple 1. Exanple 18 20 ‘
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the parent conpound as a white solid. Ms nfe (%9: 565 (MtH +, 100). The

title conp d, was, i.med i n accordance with step h) in Exanple 1. 12
January OB s B8 SEL BN Eorr s a0 C- S0. Exanpl e 19
N- Met hyl - N- ( 2- net hyl - napht hal en- 1-yl net hyl ) - 6- ( 4- oxy- nor phol i n- 4

yl ) 4- oot obyN-MethybiN-(h medeyl-axpithAlen HyVlattnd - hodipheldn-4-yl-4-o0-tolyl-

I-4-0-tol yl; nlsgotifa de

The parent compound was obtained as a white solid in comparable yield according to the
procedure described above for the preparation of N-(3,5-bis-trifluoromethyl-benzyl)-N-
methyl~6-morpholin;4~yl—4-o-tolylanicotinamide, (Example 16, step d) using 1-

15 chloromethyl-2-methylnaphthalene instead of 3,5-bis- tnﬂuoromeﬂlyl-benzyl bromide.
MS -m/e (%): 466 (M+H ", 100).
The N-oxide was obtained . 1 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 il in comparable yields
according to the procedures described above for the preparation of N-metluyl;N-(Z-

- methyl-naphthalen- 1-ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)
using 1-chloromethylnaphthalene instead of 1-chloromethyl-2-methyinaphthalene in step
b). | |
25 MS mle (%): 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-



5 The title conmpound was obtained as an off-white solid in conparable yield
according to the procedure descri bed above for the preparation 86.
4-{5-[(3,5-bis-trifluoronethyl - 12 January 2005

benzyl) - fles52r banoyl ) - 4-o-tol yl -pyridi n-2-yl}-pi perazjne=;l:sarpboxylic
acid terﬂﬁ%@?&aester (Exanmpl e 13, step b) using nor phoﬁcﬁgﬁ%ﬁﬁ?’%gd of
1-tert-butoxycarbonyl piperazine. M m% (%: 311 (M}, 63). i0o b)
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T o ol g o (Bl Lo step o) waing
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met hyl - nap M) s8Rl phaol in- -4-a-10l ni [ ] de
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N (2- Metthomythykphphthilen-1idyhetbylb-inotphobinksyl-Gottalybricotivemids (Enamplel 1p) 4- o- t
ol yl - ni cofl; ' : d LN e

Vi Scous of TR Ano SRR AR A U B PP e BE LR,
above for bhe preparation of N-nethyl-N-(2 12 January 2005 WD 02/ 06236

PCT/ EPO1/ OY£5Q e (w8 432 (M+H, 100).

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-chlore-2-
methoxy-benzyl chloride instead of 1-chloromethyl-2-methylnaphthalene in step b).
- MSm/e (%) 466 (M+H", 100).

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

Example 24

d
w

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 j_:»repa_ration 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 mle (%): 466 (M+H, 100). ' |

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



met hyl - napht hal en- 1-yl - net hyl ) - 6- nor phol i n-4-y1-4-o0-tol yl -nicotinam de
(Exanple 19) using toluene-4-sulfonic acid

2- met hoxy- napht hal en-1 -yl -nethyl ester instead of 1- 12 January 2005

chl or OITeY, W -2=net hyl napht hal ene in step b). M5 W (% : 482 (M-H+ 100). The
N- oxi de was&g%‘ 3gt?ned I n accordance with step h) in ExarrplprgTﬂgpo”l‘:’igagﬂpl e 22
N- (2- Met hoxy- benzyl ) - N- net hyl - 6-

(4- oxy-norphol i n-4-yl)-4-o-tolyl-nicot TAafi de  The parent conpound was
obt ai ned as a col orl ess viscous oil kn c ngfrable yields according to the
procedures descri bed above for the p ’é"‘ﬁ%ﬁaﬁ ron of N-methyl-N-(2 10

net hyl - napht hal en- 1-yl - met hyl ) - 6- nor phol i n- 4-yl - 4-o-tol yl - ni coti nam de

o hl or OByl -2 ot I et R ene L S B AR POl ol nicqtnamide

-chloro yl-2-nme n ene in step,. : c)): 4 '
(Mt 100) ORI TP e SRR er MRS RN dorea b ey e hair otk o
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4- oxy- por phol i n-A4- -4-0;tolyl-_nicotinam The, parent caonpound was :
obt ai negc}D&Emstm'lQ'ﬁé%q?ﬁ’%’ﬁgét?ﬁﬁ?éﬂ35?02‘“9?@%&%85’%) H@“ﬁ@@?@ﬁ' pr ocedur es
descri bed mhoflecfoeberizhibpridaingtesd bf Df:hlbl-dmétlilgll}i‘ﬂre(tﬁylﬂ%ﬂudleﬁﬁﬁIateb%l)len- | -
20 yl et hyl,) - 6- phalin-4zyl -4-o=tol yl -nicotinam de (Exanple 19) using
5-chl oro- ?@rﬁ%@éﬂ'@gﬁ%ﬁc’lﬁ%h de instead of .

1- chl or oneRteyN-oRidewtal yb adpedt ihatepdarice withefepth) in EMBnpledl. (% © 466 (MtH+, 100) .

The N-oxi de was obtained in accordance witﬁ step h) in Exanple 1. Exanple

24 ' 25 1

N- ( 2- Chl or o- 5- net hoxy- benzyl ) - N- met hHF2BRYEP phol i n- 4- yI - 4- 0-t ol yI - ni cot i nam

i de The parent conpound was obtained as a white solid in conparable yields

accor diing N-04¢thg-6-pt-ogetiorplolitnsgl)-Nadphtialka-F-gimdthel-poepbil-aidotinamiide

N- et hyl - (62- me h%/l - nar[l)@t hal en- | - ite solid i . .

yl met hyl ) - BR3F R 6P PROWIG s oaingl ot 2 whithiqliddncoreperablrields acsprdiag tpghe

2- chl or o- @romﬂhi’ﬁsxlyscbbadyboxk&rfommezsr@plsitﬁa(bfN—methyl-N-(zvmethX_ -naphthalen-1-
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naphthalene instead of 1-chloromethyl-2-methylnaphthalene in step b). “

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)-b enzyl] -N-methyl-6-(4-oxy-
morpholin-4-yl}-4-o-tolyl-nicotinamide

20  The parent compound was obtained as a white solid in comparablé 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-tolfl-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)




The N-oxide was obtained in accordance with step h) in Exanple 1. 12
January 2005 WD 02/ 06236 PCT/ EPOL/ 07850 -32 Exanple 25

N- Met hyl - 6- (4- oxy- mor phol i n-4-yl ) - N- pent af | uor ophenyl met HyiJamuasy 2803/ - ni cot
i nam de _The parent .conpound was obtained as a white solid_in conpar abl e

yi el ds ag&?zﬂ“%ﬁﬁ to the procedures described above for A EPEREP%tion of
N- net hyl - N- ( 2- et hyl - napht hal en-1- 5

yl met.hyl ) - 6- nor phol i n-4-yl -4-o0-tol yl-ni tdti nani de (Exanpl e 19) using
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Exanpl e 2 Q . + :
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am de Th&hpai-enide caspbtaitkdiaaccobdaacaeith aep &) WhEkanglelii d i n conpar abl e
yi el ds according to the procedures described above for the preparation of
N net hy%-N—(Z- nmet hyl - napht hal en-1 - B .

yl met hy? ) - 6- mor phol i n- 4- yI - 4- o- t ol yI “YF8t Fhani de (Exanpl e 19) using

2-chl oronet hyl - napht hal ene i nstead of 1-chl oronethyl -2-net hyl napht hal ene
in step b)s-{{(B5-Ks-miflofsfhrethybReniMiHriethyl @a)banddyd]-A-®xilgle] \vag-3@iHéi ned in

accordance_wit h st N Exanpl e i, anple 27 N ‘ :
[ 2- Met hoxf}‘ft&'é"i}tY 5??"?’?[G%J%ﬁ@%‘?@%‘éﬁrﬁ%?ﬁ-a@yI )-benzyl] -N-nethyl-6- (4-oxy-
mor phol i n-AMdeyptthredof@00 @hy(0-38 ranibl)riéii3cbebid Ariiberopmetkyltbeaoyiponetdiwas obt ai ned
as a white_solidynin c l.e vi.el.ds.gaccarding. fo.the . pracedyres
doscr | bed ARBTOG - CRAMa sSSP AR LA b Bome R v peser. 1
yl met hyd ) (Examplpha),il0-rdl W adireoud @idiilm hydrokideasiution @t d0phlandgnolishng
t ol uene-4-_.sul.fonic acid . . . . -
[ 2- ot hoxy UEeH AL T4oRR RImResHRre Qe Pight ABGH washing iR 2aprionnafsiy 455l Menst ead
of 1-chl oraquedds\hye? waehtiyified phpH dlvetiel Nrgae®ps Hylirochboridhcid @hffth. 568 ( MrH+,
100). The xtr?t)étligne wit %ia'ﬁgr%lmne darile;ndr?i%ggvritgasggﬁlmw sél?atg zEnecP ﬂami Clolr{llml%xarrpl el
chromatography afforded 81 mg (42 %) of the parent compound as a white solid.
15 MS m/e (9%): 580 (M+H*, 100).

The N-oxide was obtaine_d in acco_rdance with step h) in Example 1.




Exanpl e 28

N- (1, 4- D net hoxy- napht hal en- 2-yl net hyl ) - N- - net hyl - 6- (4- oxy- nor phol i n-4-yl) -
4-0-. tolyl-nicotinam de 30 The parent conpound was obt é%ﬁ@ﬂla@éz%%

col orl ess viscous oil in conparable yields according to the procedures
descri beWaP¥@3F or the preparation of N-nethyl-N (2- nethHyIEPHI89al en-
1-yl met hyl ) - 6- norphol i n-4-yl -4-0-tolyl--nicotinam de (Exanple 19) 12
January 2005 WD 02/06236 PCT/ EP0110785®4 - 33 usi ng 2-chl oromet hyl -

1, 4- di met hoxy- napht hal ene i nstead of 1-chloronethyl-2- nethyl napht hal ene in
step b). Msnme (%: 512 (M-H+, 100). Exhmple Hxi de 'was obt ai ned i n accordance
wth step h) in Exanple 1. Exanple 29 5'- [ (3,5-B

is-trifluoro 3 = - Gal. (- Ord | - - . oxy-3,4,5, 6-
t et r ahydr o- ZHHBFE{H%S gf&g?%pfﬁ %Eoig{gg’?&bquﬂy |ga%%15gd 1&%&%’%11&# renagg el%00 ny
(0.33 mol ) 5 -[(3,5-bis-trifluoronethyl-benzyl)-nethyl carbanoyl ]
-4'-o0-tolyl-3,4,5 6-tetrahydro-2H [ 1, 2']bipyridi nyinghabdet boxylic acid
ethyl ester io (Exanple 14), 10 ml I N aqueous sodi um hydroxi de sol ution
and 10 nl pmyhanol was stirred at room‘tenperature over ghight. After
washing with 2 portions of ethyl acetate the aqueous |ayer was acidified
to pH 45 vj hagtope N aqueous hydrochloric acid solution. Bdaction with

di chl or omathan@arcAr yi ng with. sodi um sul fate and flash cojsum

chromat ography afforded 81 ng (42 % of the parent conpound as a white
solid. 15 Msrpswstebingrellubge (M-H x' , 100). The N-oxide wek obtained in
accor danceymbt i §h8Ratile | N Exanple 1. 12 January 2005 WD,02/ 06236

PCT/ EP01/ 07850 - 34 Exanple A Tablets of the follow ng conposition are
manuf actured in the usual mariner: Tablet weight 100

10 ‘ Example B

Capsules of the following composition are manufactured:

mg/capsule
Prodrug 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

20 and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.

Example C

Suppositories of the following composition are manufactured:

mg/supp.
Prodrug | 15
25 Suppository mass : 1285
Total 1300

The suppository mass is r_neltéd in a glass or steel vessel, mixed thoroughly and

cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and




ng/tablet Prodrug 5 5 Lactose 45 Corn starch 15 Mcrocrystalline

cellul ose 34 Magnesium stearate 1 Tablet weight 100 10 Exanpl e B Capsul es
of the follow ng conposition are manufactured: ny/capsul eleJlaB“%'VGQOSQLO
Lactose 155 15 Corn starch 30 Talc 5 Capsule fill weight 200 The active
subst ancOPH¥E¥se and corn starch are firstly mixed in FGHKEMOBA then in
a conminuting nmachine. The mixture is returned to the nmixer, the talc is
added thereto 20 and mi xed thoroughly. -PRe mixture is filled by machine
into hard gel atine, capsul es. Exanple C Suppositories of the follow ng
Conposi t i f&?é%@ﬁ&@é@%ﬁﬁr@é:www Wdﬂ&tjge ispoups! igtppppositary mesds af285
Total 130Gultable sizp6H td @bY, tHBSSpbsitoridBh | \aep%ag

m xed thor.oggrh and cool ed t§p4PC. -Th%?gidp%ﬁvﬁlgaﬁt%@&g%ﬁlere Eéadcti ve
subst ance PEVIYHEY IR Wat RAPsT en@etebiodanyary 2005 WO 02/ 06230 - 35

PCT/ EPO1/ 07850 :




stirred until it has dispersed conpletely. The m xture is poured into
suppository noulds of suitable size, left to cool, the s osit des are
then renoved fromthe noul ds and packed individually inl E‘“ﬁﬁ’b@ﬁ or netal
foil. 12 January 2005 WD 02/ 06236 PCT/EPO1/07850 -36 Cains 1. Conpounds
of the gd¥@PHIS2¥ornula 5 wherein R is hydrogen, |ower al KROT/EPGNEFS0a] koxy,
hal ogen or trifluoronmethyl; is hydrogen or halogen; or R and R maybe
together with the ring carbon atons to W®ich they are attached

-CH=CH CH=CH-; to R2 and R2. are independently from each other hydrogen,
hal ogen, trifluoronmethyl, |ower al konb-é&E‘i cyano; or R2 and W nmay be
together --CH=CH CH=CH, optionally substituted by one or two R3,

R3. substi t uent |l ected from |l ower. al kyl or |ower al koxy; are

i ndependent |y f’r gf%ng’é)élﬁg%?ﬂtg"?gerfﬁm%r%ﬁ%‘h,x | ower. al kyl orcycloal kyl; 15' R4, -
R4. are independently fromeach other -(CH2)nmOR6 or |lower alkyl; or R4 and
R4. formtogether wwith the NNatomto which they are attached a cyclic
tertiary amne of the group 20 R5 is hydrogen, hydroxy, |ower alkyl,

-l ower al koxy, -(CH2)n,OH, - COOR3, .CON(R3)2, -N(R3)CO I ower alkyl or
-C(O R3; 12 January 2005 WD 02/06236 PCERBP01/07850 37 R6 is hydrogen,

| oner al kyl or phenyl; Xis -C(O N R) -N(R6)C(O) -, -(CH2)nO or -Q(CH2)m
; , (R, .
R .
, N _ .
o SAQ L
| - R |
5 wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or trifluoromethyl;
‘R' " is hydrogen or halogen; or

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

10 R’andR? 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 c_)né or two
substituents selected from lower alkyl or lower alkoxy;

R, R® areindependently from each other hydrogen, lower alkyl or cycloalkyl;
15 R4RY are independently fro}n 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

)
20 R’ is hydrogen, hydroxy, lower alkyl, -lower alkoxy, -(CH2)OH, -COOR?,
~CON(R?)z , -N(R*)CO-lower alkyl or ~C(O)R%;

of the group




nis 0, 1,2,30r4;and is 1, 2 or 3; 5 and pharmaceutically acceptable acid
addition salts thereof. 2. A conpound according to claim/l, wherein X is
-C(ON(R6)- and R6 is methyl. 3. A conpound according td2dPaasy 290%nich is
4-15-1(" ,5-bis-trifluoromethyl-benzyl)-net

hyl - car b¥¥9A462¥%- o0-t ol yI - pyri di n- 2-yl ] - 4- oxy- pi per azi ne-PETERBOEPi ¢ aci d
tert-butyl ester, 10
5'-[(3,5-bis-trifluoronethyl-benzyl)-nmeBRyl =car barnoyl]-4'-o0-tol yl -1-oxy-3,
4,5,6- tetrahydro-2H[1,2"]bipyridinyl-4-carboxylic acid ethyl ester,
(RS)-6- [3&( acetl§xh¥¢fégﬁylaw€msl)orjplwﬂ; pyrrolidin-1-yl]
-N-(3,5-bis-trifluoronethyl- benzyl)-Nnethyl-4-o-tolyl-nicotinamde, N
(3., 5-bi s-Xrifl yorgOMNKRY-R -RRYCIO N EBLI R --C(1pX Yz mor phol i n-4-yl)-4-0
-tolyl- i 5 nicotinam de nonohydrate,

N-(3,5-bis-trifl.ugr hyl - benzyl ) - 6- (1, 1- di oxo- 196- 4- oxy-t hi onor phol i n- 4-y
) - N netﬁ§|-4-d§ﬁbﬁ§$§ﬂ¥%8P§nanide, N-(3,5-bis-trifluoronethyl-benzyl)
-6-(4-fornyl -1-oxy-piperazin-1-yl)-Nnethyl-4-o- tolyl-nicotinamde, 20

N- met hyl - No( 2- mat by2 enZpht hal en- 1- yl .met hyl ) - 6- (4- oxy- nor phol i n-4-yl)-4-0-to
| yl - nicotinam de, N nethyl-6-(4-oxy- '

mor phol iSn'ﬂfdyﬂ!HaT%E@M&&lB@c%%t%iéﬁﬁi?M%drﬂs{a : f‘r&géﬁ'&”' cotinam de,

N ( 2- met hoxy- napht hal en-"1- yI'net hy -N-ne -oxy-norpholin -4-yl) -4- .

N (2ot hoxy- benAOTIRE RS dias (o clairy Lot - IV candR e et i na
ﬂ:’( 5- chl or o- 2- IretAhmaypdierdzytjrdMgnethinh 2 6xidh BXy- nor phol i n-4-yl ) - 4-o-tol yl -
_RII- ((:(th LR?? r gﬁﬁ-[fﬁiﬂ-htsxbyiﬂbemdtylyn‘{bene;dhy-le&kfyl-mbpimoylj] A-d-tylyl-gyridih -yl -4nroxget | nam
:\E?Het hyl -%ipf%-zigg?:%?%)ﬁrgf Iacr%glﬁqrg;})ygkﬁs‘t)eém af | uor ophenyl et hyl - 4-o-tol yl -ni co
ti nam de, 5'303,5-bis-triflucromethyl-benzyl)-methyl-carbamoyl]-4'-o-tolyl-1-0xy-3,4,5,6-

am e, N RV AR AT el b RBRR R &t T ) Cpenayt)”

- N- et hy | =) 46- e (acetybumptigi iamidoe )yl pxdpperobdipt H-pi] @64 B Hebis-tiéfluoromethyl-
benzyl)-N-methyl-4-o-tolyl-nicotinamide,
N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

15. nicotinamide monchydrate,
N-(3,5-bis-trifluoromethyl-benzyl)-6-(1,1-dioxo-1A5-4-oxy-thiomorphalin-4-yl)-N-

 methyl-4-o-tolyl-nicotinamide,

. N-(3,5-bis-triﬂuoromethyl~benzyl)-6-(4—formyl-l—oxy-pipe;azin-1-y1)-N-methy1-4-o-
tolyl-nicotinafnide,

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

- nicotinamide, |
N-methyl-6-(4-0xy- 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-y1)-4-o-tolyl-nicotinamide,
N-(5-chloro-2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-y1)-4-o-tolyl-
nicotinamide, _
N-(2-chloro-5-methoxy-benzyl}-N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-0xy-morpholin-4-yl)-N-pentafluorophenylmethyl-4-o0-tolyl-nicotinamide,

30 N—methyl-6-(4-oxy-morpholin-4-'yl)-N—naphthalen-2—ylmethyl—4—6-tolyl-nicotinamide,
N- [2-methoxy—5-(5-triﬂuoromethyl—tetra-zol- 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-yl)-4-o-



N-

(1, 4- di net hoxy- napht hal en- 2-yl met hyl ) - N- net hyl - 6- ( 4- oxy- m)r pholin-4-yl)-4-o0
12 January 2005 WD 02106236 PCT/ EP01/07850 -38 tolyl -ni 8&9#1%12%5 or
"-[(3,5-bis-trifluoronethyl-benzyl)-nethyl -carbanoyl ]

-4' - 0-t oM VH06R36y - 3, 4, 5, 6- tetrahydro-2H[ 1,2']bipyridi iOWERG&ATEF6XY] i C
acid. 4. A conpound according to claim1, wherein Xis -N(R6)C(O - and R6
is hydrogen 5 or nethyl. 5. A conpound38ecording to claim4, which is
2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N[6-(4-oxy-nmorpholin-4-yl)-4-0
-tolyl - pyelybhisongmideiosobut yr ani de '

2-(3, 5 bi r I xXy- mor phol i
2 (3 t[get bioA g_ﬁ}ﬁétw%pﬁh bt gl%a&% L PRGN d5P345.8

(3, 5 b| s- ttﬁnrthydmﬁhhflh@]blm@wﬂﬂ NIbCEXYIIC acxd

6- (4- 0. xy-norphol i n-4-yl)-4-o0-tol yI pyr|d|n 3-yl] - isobutyram' de, 2-
(3,5-bis-trifluoronethyl-phenyl) 6.

- (2-chl or o- phéq%%ﬂﬂp%%éﬂscoadlsgeadéw éﬁylmr@néw -N(R%)$(0)- and R’ is hydrogen

bi pyri dg n)ﬂnﬁeth?[l ] - N-met hyl -i sobut yram de, 15

2-(3,5-bis-trifluoronethyl -phenyl)-N-(6-o0xy--dinmethyl am no-4-o-tolyl-pyridi
3-yl)-N t but - - trifl t hyl - phenyl ) - N

2 (2yc£1I orongfg]f%yﬁol)msp%ug%écc&%g?m%ﬁﬁég ‘?h‘g@fﬂ dlrln 3u§{fn?| sgbufyfg?% zje [ ,

2-(3,5 bls,%%tDluor rrethdlp lé Jf%)(l tlcéox oxy $13456

tetrahyd promythpiiphepy e ii\lrr%t’ﬂ Pl E%b%ﬁ ché

Dl i e

§ 2 Clydlg;fl Phea §'§ %ﬂﬂu%ﬁfm&ﬁv gi}eggzg‘ﬁglr; £ B.goro phenyl)-6-(4-oxy-morpholin-4-1)-

(6) :2), gﬁ‘dfiﬂbldm-ﬁl‘}ﬂf Numemybisgbrmtyﬁmdy,l) N- I Cgiau

E N Eret hzl ' {l}ﬁ,{i’%ﬂﬁp\écgn Lgl Ihenyl)yN)[614-o‘cytrr?ox%hbﬁxfé’lﬂj—gzo-iéiyllpyridin—}yl]-

2-

3, 5- bi stcwu_qfdauﬂdl@rret hyl - phenyl ) - N et hyl - N- [ 6- (4- oxy- nor phol i n-4-yl)-4-o
Lyl - pyﬁ—'(?gi-%_is%fr}/dulorometgyl ;raﬂenyf) N-{4'-(2-chloro-phenyl)-1-0xy-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-5'-yl]-N-methyl-isobutyramide, ‘

(
to

15 2-(3,5-bis-trifluoromethyl-phenyl)-N-(6-oxy-dimethylamino-4- o-tolyi-pyndm- -yl)-N-
methyl-isobutyramide, :
2-(3,5-bis-triffluoromethyl-phenyl)~N-[4-(2-chloro-phenyl)-6-oxy-dimethylamino-
pyridin-3-yl]-isobutyramide, |
2-(3,5-b‘isutri‘ﬂuoromethyl—phenyl)~N—1-(4—hydr0xy—1-oxy—4'—o-t01y1-3,4,5,6-tetrahydro—

20 2H-{1,2'}bipyridinyl-5'-yl)-N-methyl-isobutyramide,
2—(3,5-bis-triﬂuoromethyl-phenyl)-N-[6-[(2-hydroxy-ethy1)~l—oxy-methyl—amino]-4-'6-
tolyl-pyridin-3-yl}-N-methyl-isobutyramide,

(R)-2-(3, 5-bis-triﬂuoromethyl-phenyl)—N—[6-(3-hYdroxy—l—oxy-pyrro'lidin-l-yl)-el.-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—morphohn 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.




2- (3, 5-di net hoxy- phenyl ) - N-net hyl - N-

[ 6- (4- oxy-norpholin-4-yl)-4-o-tolyl-pyridin-3- yl] - acetam de or
2-(3-fluoro-5-trifluoromethyl-phenyl)-N nethyl-N I%Tanuary 2005

[ 6- (4- oxy-norpholin-4-yl)-4-o0-tolyl- 30 pyridin-3-yl] - acetam de. 6. A
medi camentYO®h§28¢ ni ng one or nore conpounds of forrmula | BESTVEPHINEE in any
one of clains 1-5 and pharnmaceutically acceptabl e excipients. 12 January
2005 WD 02/ 06236 -39 PCT/ EPOL/ 07850 7. -A%redi cament according to claimé
for the treatnment of diseases related tg NK-1 receptor antagonists. S. A
process for prepaPefigaaensaisding totlamsp fon the freaimenioef dissgssmelatediteNK-1 whi ch
process CoRpéptsemt@oniitsi ng a conpound of fornula with a suitable oxidizing
agent to give a conmpound of formula (R )n Il R3~"'R3. R. L "~ 1 wherein
t he substitue have the significances,given in claim,l. and to if, desired,
converting thgi 6ﬁﬁ§“&ﬁﬂ?%ﬁ58C9ﬁ¥8uad§F§¥Wﬁ%2&f#%§H4¢n£@$86r&ﬁFé aci d
addi t i on spriocess ¢&mgrised conpound of formula | according to any one of clains
1-5, whenever prepared by a process as. clainmed in claim8 or by an

equi val gnt neuggghh%thE?%qugf@&-@kpbnpound of formula I in any one of
claims 1-5 for the “manufacture JP medi canment s contai ni ng one or nore

conmpounds of fornmula | for R,

i 2
(R™),
% X
i 3 3 z
R AN =% R
N N i
R

with a suitable oxidizing agent to give a compound of formula

| R,
R*), |
R
-7 )i 3 z
R‘\? = I R R R
4‘/N N ]
R

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 formuia I in any one of claims 1-5 for the
15 manufacture of medicaments containing one or more compounds of formula I for

- the treatment of diseases related to NK-1 receptor antagonists.

11. A prodrug for a parent compound of formula II




the treatnment of diseases related to NK-1 receptor antagonists. 11. A
prodrug for a parent conpound of formula Il 12 January 2005 WD 02/ 06236
PCT/ EP01/ 07850 for use in medicine, wherein the prodrug ilgJanesyg8dnd of

formula:l according to any one of clains 1-5. 12. The invention as
her ei nbeVEr@0¢fd&cri bed. 5 PCT/EPO1/07850

- 40 -

for use in medicine,
wherein the prodrug is a compound of formula I according to any one of claims
1-5.

12. The invention as hereinbefore described.



