; e3ev26hT. WO 02/ 06236 PCT/ EPO1/078s0 N OXIDES AS NKI RECEPTOR ANTAGONI ST
PRODRUGS OF 4- PHENYL- PYRI DI NE DERI VATI VES a a Y The present invention

rel ates twobmspsdes of conpounds of the general fornmula (RBcyEro1/oRE0R4A/ (fa
wherein R is hydrogen, |ower alkyl, |ower alkoxy, halogen or
trifluoronmethyl; 5 Rl is hydrogen or hal ogen; or R and Rl may be together
with the ring carbon atons to which they are attached -CH=CH CH=CH; R °
and R2' are i ndependent I y from each ot her hydrogen, hal ogen,

" GroifeRia 1 o RO St 2oy, b o el b A EASRER o

from I ovver al kyl or Iovver al koxy; R, R3'" are independently from each other
«hydrogen, |ower alkyl or cycloalkyl; R4, R4' are independently from each

« Oother -(CH-)nNORb or lower alkyl; a or is RA and RA&" formtogether with the
N-atomto which they are attached a cyclic tertiary amne of the group Rs
v/ -1" |/ WO 02/ 0623G PCT/ EPOL/ 07850 -2 R5 is hydrogen, hydroxy, |ower

al kyl, -1ower &lhk@¥asent intddtionrektes tdﬂﬁ?&iesomﬁﬁ)ﬁspf t(dengraldot@uRr al kyl
or-C(O)R3 R6 is hydrogen, |ower alkyl or phenyl X is-C(ONR6)- ,
-N(R6)C(O) -, -(CHz)nD- or - CH)m; Sn(Rﬂ)O 230r4 and mis 1, 2 or 3;

i
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wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or trifluoromethyl;
5 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, 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;
RLRY  are independently from each other —(CHz)mOR6 or lower alkyl;
or

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

Y

' of the group



and to pharmaceutically acceptable acid addition salts thereof. It has been
found that these N-oxides of the present invention have an in vitro
activity woawe2ddkl receptor and/or may be used as prodrugmEraongsounds of
formula (R )_ R to RA. {RZ ~n t2, which are antagoni sts of the Neurokinin
1 (NK-1, substance P) receptor. However, -2he advantage of a prodrug lies in
its physi cals properties, such as enhanced water solubility for parenteral
adni ni stratRon coxppdregen, hydivaydawendlkyds-lgyer alkoky, -6CHAROES, -@QXMRPt i on from
t he digestive tra 3y0t 1 X gile] i.lity for long-term
storage. 15 Corrpo?r? 58%22 f CWIC?I I gl\llgr(#i r%s(?g}g wat er solubility, not

al |l owm ng bol us inj ﬁ;:ﬁiri ons. It n@ therefore useful to find derivatives of
.the conpound of f ogen lowey alkyhaephangbs e conpounds suitable for
parenteral and intranuscul ar application. It has been shown that N oxides
of conpoundX of fErAUDIN(RY-UI-N(R®)EID), e@H,) c0est-O@HA,good prodrug. A
vprodrug is in nost cases a pharmacol ogically inactive derivative of a
parent drug_2o nol ecul,e,that r.equires spontaneous or enzymatic

t ransfor %ratrllon W?ﬁiﬁzt%er%’oaélf in order to rel ease the active drug, and
that has inproved delivery properties over the parent drug nolecule. It has
been shown mhat aisdolerdHl e with optimal structural configuration and

physi cochem cal properties for eliciting the desired therapeutic response

at its targsid @ JHarfees:ibal Repebiasidd XdREeSS QRS tHép@best nol ecular form and
properties for its delivery toits 25 point of ultimate action. Usually,

only a mnor fraction of dpses .adn.ni ster reach .the target area and since
nost agents i nt@&’ﬁ%ge%%?ﬁn‘ﬁé’ﬁffhﬁf FOX etgt?gg'ﬁé’r?/@ﬁ‘?tl ‘PV%IOM%V‘F PRITHIOdel i very
may result amivitpdeshe WKl eeceptbe andfoe ciay.be Thédasfraodrugs ofliohiparede esformula
transport and in WO 02/ O&x3G -3 PCT/ EPOL/ 078~0 situ effect
characteristics for many drug nol ecul es is(Rt)pe basi ¢ reason why

bi oreversi bl e chemical derivatization okdrugs, i.e., prodrug formation is
a nmeans by which a substanti al irrprov in the ou#r)nall ef fi cacy of drugs
can often be achieved. Prodrugs aredesig yer come pharmaceutically
and/ or pharnmacoki netically based probl efrs
nol ecul e that woul d otherwise limt the earxgSef ul ness of the drug. In
recent years several types of bi (cj,m_{gve Si deri vatR’ves have been expl oited
for utilization in designing prodrugs. ing esters ag a prodrug type for
drugs cqpt ai ni ng carboxyl or hydrd<Kyl function is nost popul ar. Further

wel | - known are prodrug derivatives of peptides, 4-imdazolidinones and the
| i ke, described in Drugs of.the Futur.e, : S) ., | 0 443-4S8 or

N- oxi des, dgg{?giaﬁeeﬁt?%)g“s&%fﬁb? geinf? %ﬂ@gﬁiﬁ%‘%@’%ﬁﬁfeﬁed earlier, the
conpounds of formula Il are antagonists of the neurokinin receptor. The
central and perHphevea thaedvamtageof a phedromhiesdhiita physaahykdperties.subls tserden&dhave

been associ j it j j gt i I i - Lne,
heumt o Batsdibillo/ YRR Rrdl AT RO fRAfd b BEprBR il M iR
medi at i on ofbsoRRlonSfremdhe digestive Bacta At RY eRBAISE dryeoratility delongiterAestornge
syst em (16NSEogipsahdesfFostiela 1B vRHktedSaterSobiRA 0t AINGHNPB6Ius iffeSions. 1996,

7, 187-214 anxi et . .y Phys.., 1997, 75, 612:62l depr essi on
(sci ence. 18abhessgit reitro oM aesar e odporndor SBphiAL B Renthgin ki ni o
recept or antagpoumsissuitablpfor pardneadandentranpeclaabpplicaiigu. dt Ines, bedh sHvavmehat s

di sease, nuit ] j i i i wal ,

cardi ovascu aéﬁlc‘ﬁaﬁglé’?w@fé%e°nf§%’ﬁ§ﬂg 2@@%@%@%&“2@%@5 ZBS)QWPEQ&{‘TIE] injury,
chronic inflammtory di seases such as rheunmatoid arthritis,

ast hma/ br onchi af* BYHEBAERINPSiCRsys aRBaMaselogicalypaciive dgrivative g e parentdivgi ng

al | er gi Gor hif¥ldcufe thatHeh @resRp Stk &HuS @A sRFntic tARsfBkhaticHChididh tHe HbBah e

colitis and Crohn's disease, ocul ar injur ocul ar j.nfla t or i seases
Coul bed | o TEER b A e ke i 0 gt T RYed SO RaE i o8 e Cap b

J. Auton. Phaiemtolthas hékn shdwh3hat hAAdlecdieiwith@ptimiabstridenralodonfigtralionaaépt or
ant agoni st s i - treat : er. .0 .

a0t 200N ot RGeS IR LA L e R TR0 iU 8 e e
tachyki ni n, dpes nedme¢essakilir paserss tharhest molealenfpire and prapsridisfeitssddiveryitd ik
subst ancg PpBﬁﬁ oPEﬁ%ﬁ@IﬂtﬂoﬁﬁUﬁﬁll&ﬂﬁh#‘Q EhifbrSRIcE6h Sf @bsel MG BRLred kealB HYOUS

system such” as anxiety, depressi on . ) ) ]
target area and since most agents interact with non-target sites as well, an inefficient

ed wwth 5 the parent drug

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



30 and psychosis (WD 95/1b679, WD 9S/ 18124 and WD 95/ 23798). The

neurol cinin-1 receptor antagonists are further useful for the treatnent of
noti on si sWonesw2mnd for treatnent induced vomiting. |In addpdi/proi/o7ssoThe New
Engl and Journal of Medicine, Vol. 340, No. 3 190-195, 1999 has been

descri bed the reduction of cisplatin-induged enesis by a selective

neur oki ni n- 135 recept or ant agoni st. WO 02/ 06236 -4 PCT/ EPfl 1/078~0 The

usef ul ness gfu éfﬁ:b!f ek dthetisticd OF BN ar@}ham@mbssl& thel Kakick8Boh m?ﬁom%&?eré?éle
certain fOI‘ ri.n |nc €t|nence |s${(1?rther descri

Neur opept i d mlgaé?elzva) iz3tigry ot drugy &gy pradrugigrmatjon pﬁé??f‘é‘égb’ Whlc@@as(‘lbﬁtantlal
297-303, (1bS@poverfenttihéhamreell dficasy 9fmug§&nd§mrhehemeeednﬁtdmﬁgsfaw déstgmad i ng

+a psychoi mynal.ogi-¢. Iﬁ{aréﬁ@eu%%ﬂ&ﬂ%%%@h fmgéo eﬂ?illxl%\é?e%cggggfe S%él?lg{éﬂ%rltha

tachyki nin receptor,” suc
present isnvEhemasmt dreg mplecele ths wedd @hemwdrum the (éln@tabmﬁﬂmeuhhc drugy

vacceptabl e salts thereof, the preparation of the above-nentioned conpounds,

medi canment s contﬂeemgveérb@éveeam h@ftﬁom&bﬂ)ﬁ%ﬁb&tw%hmlﬁeeﬁéxﬁmﬁ‘ed%ﬁ of the
above 1o rrentf oned.c unds in th@ .control ﬁr evention of “ill nesses,
d

especi al |y BHlIZ0PRER “é‘?ﬁjP‘iﬂ’idé‘&ﬁs sigg @Ferfﬁ%amo G PR fr dgugssoB@MREr or in

t he manuf actarbexydbr Byairbe)ﬁ mmiomgs frRel Iﬁb@mmtrauth%h eremnk&bwa raéd priolAtk derivatives
i ndi cati ons j cor,dan

ent |n 9.2
el ude di <of Gpen R RIS bPab MrabE IR deic bl modelt e f e i B Phon
or 15 prvedti-ér afNosidesidesaieddesixempliiis dISde6%.336. enmesi s by t he
adm ni stration of NK-1 receptor antagonists. A nmajor depressive episode has

been def i ned aSApﬁ{eﬁﬂoﬂe@&E‘Plé?dtthco% ohmffémm%éaxﬂu arﬂas mE,eheurB mﬁmst
of the day and nearly ever reis eat er pres or t | oss

of i nter est TSEPOF-JAeFeptral ﬁ“QIHe“PB‘?m]rPéB?‘P%P 4 q_maetrm iafllttfél)’hﬁﬁés“béﬂapﬁ/ﬁ ng

defini tionshgfe HeeﬁageaetreaMlﬁmafﬁem@mﬂhﬂuﬁda@ryrzbﬁ&eiahs Hﬁﬁﬁmgqhigeﬂn@ppl y 20
the.terns,i uestl ar a

|rrespect|v whet h e

Conbt nat | on RN e bt ihand sl bR s et e edifiomithe o

br anchedtsc hamlatlafdﬂyk algal tlrmpn@dmammmfrcgmfril@mvbu? sy (CIN &Y dismrderk suchessanpl e,

met hyl, eth r I I i ke.

Pr ef)e/rred I%m%lurpso }éllgeagegﬂgﬁpogglel{es 1%%)} I%j ZQHA% met’{)@ k @29 ]?E?‘Ijsé term
"l ower al kogy2- 6&@@@@@@@8&3@@@1%&1@9 2ﬁhel6é®1%9115)r esi dues are as defined

above, and whi Chvﬂdénc%tfbﬁﬁié%eﬁﬁlxﬁs@d'ft&lﬁyﬂﬁﬂl @Eé’fﬁér aH?&‘goh%’Es”Ih pQﬁa' H&%BchedenOt €s
chl orine, iodine quor|3§ mne ycl oal ky otes a

sat ur at ed c &tnseRle migraige elE’Gﬁf 1S?ﬁsﬁ’1§“‘§nﬁleé§fﬂ@8‘ﬁ> aérteBH%t“”B‘EfnT‘PfQﬂ’c”ér m
"cyclic ier w&ﬁyavaamcaﬁho\fimreﬁange@;oeemmhd; agyedemhicalisad by Yhermal ippiry,di n- 1

Eerpl oy poiedi o RPERg difeitalondh oyt g bk Uh RBRRhEE Y. L e o
met hyl , for hwanqattmvxtyhmdfcmhetrmmgtam dpwmigcludlmlagi@bzﬁts, 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
tachykinin, in particular substance P. Examples of conditions in which substance P has

been implicated include disorders of the central nervous system such as anxiety, depression
30 and psychosis (WO 95/16679, WO 95/18124 and WO 95/23798).

The neurokinin-1 receptor antagonists are further useful for the treatment of motion

sickness and for treatment induced vomiting.

In addition, in The New England Journal of Medicine, Vol. 340, No. 3 190-195, 1999
has been described the reduction of cisplatin-induced emesis by a selective neurokinin-1-

35 receptor antagonist.
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4-{5-[(3,5-bis-trifluoronethyl-benzyl)-nethyl -carbanoyl]-4-o0-tolyl-pyridin-
2-yl } - 4- oxypiyeexwzi ne- | - carboxylic acid tert-butyl ester, BEFHEP1{7850
3,5-bis-trifluoronethyl-benzyl)-net hyl - car banoyl ]

-4'-0-tolyl-1-oxy-3, 4,5, 6tetrahydro-2H-[142'] bi pyri di nyl -4-carboxylic acid
ethyl ester, 5

(RS) - 6- [ 3- (acetThe usefulvydss af nemmdkidinokecdpyor Mitdgdnidvtsoythe-tiatmBedt-oft&tdin i f f uor o

met hyl b enzyl ) - L -4-0- ni i nani,de, .
(35 bi o tor PR icdnBbteX] CPREAGRRARE Neursmeprides, 301D 449 9980 o. 1o
|yl ni cot i namd Ble, J. Rhgdn®obi 383(3) 2971800 09RY| - benzyl ) - 6- {
-1, 1- di ox0- 1~, 6- 4- oxy-t hi onor phol i n-4-yl)-N 1o
ﬁt QY{S' f)'f_‘ o-tol %’Farﬂle?ﬁbké’,‘@{ﬂ %972,9%8 de(sscribzs :]% method for treating a psycho_immunollogic I\cl)_r "
vyl f 41 0_ t Iéis;/qtl E’%YF (%J)S?);I‘lr%geﬁtﬁgé{‘&er%r‘)lfzilgﬂ?il‘-list}fl(ﬁo-l’l oc%rar&/c 37 1}1?nxl>é_c£p!tgr? rSLiic Ia?i\?li-){ )= N et
N- et hyl - N- fe2epvei dnthgontgpht hal en- | -yl net hyl ) - 6- (4- oxy- nor phol i n-4-yl)-4-o0-to
| yl ni coti nam de, 15 N nethyl -6-(4-oxy-

mor phol i n-4-yl } - -1 14- 0- - cotinam }
N- (2- met hoxy- na% ;[eﬁgBg%@ﬁﬁ%ﬁgﬁéﬁ&%%}éﬁ@ﬁp@h f‘ﬁs “[’(}Ixf?/?rflr{ﬁlﬁ gﬁggﬁ%qrﬂayl )-4-0-t
ol yl ni cot i neavitiddly acceptable salts thereof, the preparation of the above-mentioned compounds,

N- (2- met hoxyrBRnm¥he cOheTRERY tiefr {ift @%Y nRLRLRKE B Waldshhé a dfthedbohé cot i nam

de, . : . . . :

N- { 5- chl ¥r orenfieredseynnoandy in thecaptrphar prevention ot ilpespasorspacialnaf jllngssss ard y| 20

ni coti nam dgikorders of the kind referred to earlier or in the manufacture of corresponding

N- ( 2- chl or o- 5- et hoxy- benzyl ) - N- et hyl - 6- nor phol i n-4-yl -4-0-tol yl -ni coti nam

i de, medicaments.

N- et hyl - 6- (4- oxy- nor phol i n-4-yl) - N pent af | uor ophenyl net hyl - 4-o-tol yl - ni cot

i nam de, The most preferred indications in accordance with the present invention are those,

ym”gte hyl - 6- (A EYaNBY BEYUER -1 denDNal PRIl &8, Zo¥ LRI fhie 4re@mi il ¥t - i cotin

N- [ 2- et Hox presertpoaficertaigdsiesstiys diserdera 26 pmasiy by the eAmjmipragioretf NK-16- ( 4- oxy2

5 mor phol i npdepib) aftagordiath. W mjdt AepRMe@Bisodk Ras been defined as being a period of at

|, 4-di met hoi%y- hapht hlglgjen.- 2-%}Il.rr}rlstfhxyl ) - N-frHstcm/,I - 6- 41 OXy- Mpr ptﬂol I.N-. -¥I ) - 4- Ot

ol yl -ni coti éﬂ;ltwgw(gF S l.l_l'{l’lg 1ch, Tor most of the day and n arly every ay,t ere 1s eithe

(3, 5- bi s-tr dépregedmpblyk thelozydf)interdsto pleautedmal,| dr néarlyall atiyitied - oxy- 3, 4, 5, 6

tetrahydro-2H [ I,2" ] bipyridinyl-4-carbo.Yylic acid. 30 Further

preferred are ¢ i Qll | S,z - . j kS en

or nethyl. Exangﬁgg)%gg’%&%%nco&%&g#dé a?rgi:(msggam mq;rrggegt ﬁcﬁﬁtm@ﬂ;’p

2- (3, 5- bi0s- inrgspeaiise SFWRAHIPL (hdrys)in QUEIPRYPRE plone ot uspmripPiet Antsedy| ) - 4- o

-tol yl pyri diBredy, Yie tednd Oldley BB dRnotes Y4 tomnc&dpﬁfﬁ%ﬁ/{mntaininﬁ .
5 ol i

n-b

2-(3,5-bis-trifluorgnethyl-phenyl)-N[4-{2-chl oro-phenyl }- 4-QXy- nor p
2 (3 o T YR e b L s e A Sl S
2- (3, 5- bi s- butyl hntbthedike.hyl - phenyl } - N- (6- (4- oxy-norpholirt-4-yl)-4-o-tolyl-p

yridin-3-yl Li sobu 1:08, Ly
2-(3, 5-bi s- #F‘?f?rf%‘%%’?rg%l |g5§‘ﬁ%sna§‘f §roppy yith L carhon atoms . v1 ) - 1- oxy-3, 4, 5, 6- t e
trahydro-2H 1, 2']bipyridinyl-5'-yl]-Nnethyl-isobutyram de,
2- (3>5- bess- t ri f Thotesmetlonsr- v Henaues(aeeroxsy wheneit thy pBod tesiduessre e defingd r i di n
- 3-yl) - Nmet Bylvel SipPwhidh & dtéRhed via an oxygen atom. _ _
2-(3,5-bis-trifluoromethyl - phenyl)-NT4-(2-chl oro- phenyl ) - 6- oxy- di net hyl am
nolo pyri din-3- -i saqhut yram,de, T . .
2-(3,5-bis-trif ?ﬂ*}%%%?ﬁ&fgﬁghéﬂgﬂtss.%%l.nemwﬂva»r%a}wf989!}2!99191& tolyl-3,4,5,6-
tetrahydro2H [ 1,2' ] bipyridinyl-5"-yl}-Nnethyl-isobutyram de, 2-(
3, 5-bi s-tri f | uoMheermyfcygdhairyl’ denotes Gsafurgted carbocyclic group, containing 3-6 carbon
2- hydr oxy- et - 1- oxy- et hyl - am no]
. -4-0tolyl-pyridin-3-yl}-Nnethyl-isobutyram de, 15
(R -2-(3,5-bis-trifluofonmethyl-phenyl)-N-[6-(3-hydroxy-1-oxy- [lnyr_ro_l i.din-1-y
1)-4-0 t &yl - pyrlibgitaos-oyFlic tertinsy pprie] demniesy foaereraple, pyrrolidin-1-yl, piperidin-1-
2- (3, 5-bi s- _ty[,|p§ie¥é%ﬁr0m%ﬂ,rfhbrp}ﬂ6ﬂﬂw-}l'd¥'lHE(HiB}lé-thofrﬁrrlﬂﬂﬂi‘ﬂXN-yfmr pholin-4-yl)-4-0
-tolyl pyridin-3-yl] -acetam de, .
2-(3, 2 d gﬂ MOKYS BRI brebb IR I Lopufic. n MR PRI Rty iR RE & Y1 - PYT
methyl, for example the following compounds:



2-(3-fluoro-5-trifluoronethyl-phenyl)-Nnethyl-N-[6-(4-oxy-norpholin-4-yl)-
4-o0-tolyl pyridin-3-yl]- acetam de. The present conpounds of forrmula |I and
t hei r phawoeeeticcal |y acceptable salts can be prepared byoratpedmsknown in

the art,
conpri ses

for exanple, by processes described bel ow, 25 which process

a) oxidizing a conmpound of formula (R ) RawR4 (RZ~nt2, wth

a suitable oxidizing agent to give a conmpound of fornula WO 021 06236 (R

)R- R4/

si gni fi cances given ahove, an

4R [(3, 5L Bis- t T 6 foR: bk E%ﬁzﬁ'l)\l\dﬁ@ﬂﬁl Ehrb&kﬂoﬁ%%-'télﬁ%}&ﬁxﬁ@yﬁ }-i

esired, converting the ‘conpound ob ai ned

into a pharPiREaEINE- (l,éﬂa%%f’ licaqid wrt-bntyl§saddi tion salt. 5 In accordance with
this procedu(e, 5%1s%m6kﬁlﬂetﬁirl 5&1 lnﬂstﬁ llmﬂbai&ﬁ)yﬂf@ﬂﬂfom 1-69L3,8%10l e, as
follows: Toasolutlo&nI ler@ f gund of gener al formula Il in 50
m of a suitttEHYEradHyeht kPR %faéh?’@%ﬁ% gHwkests: added under ice cooling
a sol ution (gk) %0[3r@a@éty10ﬁ1eﬁ1y§wnhapl 1%@%%@1@&1%%&(@ S-%Mxﬂﬁ%romethyl—

v3- chloroperben20|c aci d a_suitabl e sol vent such

di chl or onetbisard) NSNeFl}Yﬂﬁgo'f@ch%‘ﬁ‘?tifﬁ‘Hé@efor an appropriate ti rre ~0

(typicall'y N (b 5tQs-24kBroatetlYl-Ge@ - NEAGhYION (LORE LS PhaBY 48D -4 8liogned by
t hi n- Iayerchromato raphy. In casés in which product formation is 'too slow,
t he reacti oncatinemide may be stirred at roomtenperature. After evaporatl on

{1 ash. ch ondtegr Spy o R BFEBE Y- £ Pl A p B R0 BB M -

crystal lip nanahgaldmt-wly’laycdmaﬂﬁdn eved by recr ystal |l i zation from a suitable

15 sol vent.
i nst ead of

R R N T A e

any person talyll-lnh@tﬂmhmldme art such as dinet hyI di oxi rane in acetone,

hydr ogenpe
suitable s

Ve R et pentn i FRAREY S BERR ORI PR ol oo

terrperaturemtal@@@laédance wi th nmet hods which are known per se and vvhi ch are

fam liar to any

d.int

kil t t onl It th
o ot NPBBRET LR obuhr B3y Sebropheb PSR Suli o Rbeas
Hydr ochl o | Nqa,mb&dmhapm\dieﬁ 1 )ﬂﬁieﬂi‘mtléanethylt-di-ai-ew nmrphdtxes-yl)a%mms

mal eat es,

succi nat s, net han-sul phonat es, p-tol uenesul phonates and the I|ike

are exarrpl eRicQjfn fr salts. 25 The followi ng schenes 1-8 describe the

processes

fnr(zpmemmbemlm meumple@waxpfmdrphmﬂ a-yll)-4~lib mﬂyﬂamahamide, The

et hods  knaVST RO e Do RGE Y O oy ARERO A ACh e, descri bed

in EP 99303504ti@mide, WO 02/ 0623f i

25

30

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

5'-[(3,5-bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-4'-o-tolyl- 1-oxy-3,4,5,6-~
tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic acid.

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

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



-gln the schenes the follow ng abbrevi ati ons have beers used: Pivd

pi val oyl chloride THF tetrahydrofuran TMEDA N, N, N , N -tetranet hyl et hyl ene
di am ne 5w #s23d- et hyl di i sopr opyl - am ne KHVDS pot assi um PCT/EP01/07850
hexanet hyl di si |l azide Scheme 1 R HNH PivCINEt3 ~ N THFIEt204 | / O 1.
BuLi, TMEDA 4~-N NIV RA~-NNO Ctort Ry¥.4, 2. 1z -78 CIII RRion (R-)
Il \ Rl ~VI NB(~Hzi OR4 R4. NV Pd[P(Ph)~14 z \ (Rz1 0C R~~ 2 XR
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pyndm- -yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-pyridin-3-yl] -
isobutyramide,

5 2-(3,5-bis-trifluoromethyl-phenyl)-N-{4'-(2-chloro-phenyl)-1-o0xy-3,4,5,6-tetrahydro-2H-
[1,2'}bipyridinyl-5'-yl] -N-methyl-isobhtyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-(6-oxy-dimethylamino-4-o-tolyl-pyridin-3-yl)-N-
methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-{4-(2-chloro-phenyl)-6-oxy-dimethylamino-

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

15 (R)-2-(3,5-bis-triflucromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-yl)-4-o-
tolyl-pyridin-3-yl}-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl }-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl]-acetamide,
2-(3,5-dimethoxy-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-pyridin-3-

20  yl]- acetamide or
2-(3-fluoro-5-trifluoromethyl-phenyl)-N-methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl}- acetamide.

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

a)  oxidizing a compound of formula

with a suitable oxidizing agent to give a compound of formula



R WO 02/ 06236 PCT/ EPOL/ 078s0 -9The definition of substituents is

gi ven above. Schene 2 0 ,4 ~H\ N~ N+ RS XI| /~ OHz/Pd-C .0_ ~ i THF N

Pi vCl | NEt w@ 02¢6X36 Rs~ XIIl H/ ~ /N ON Rs~ XIV ~R~ ) VI P@E(DryL7850

Pd[ P(Ph) 314 80C Rs H 1. BuLi/TMEDA \ N 2. Iz, -78C I N ORs XV 1. HC(OCH3)3
130C 2. BH -THF 3 XVI "R') n NH KVII| oxiLéizing agent R .._ The definition
of substituents is given above. HC 90C

R

-z X

0 |Ra R? R?
R4\I >

NTON |
-

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

5 In accordance with this procedure, a compound of formula I may be prepared, for
example, as follows: To a solution of 10 mmol of a compound of general formula II in 50
ml of a suitable solvent such as dichloromethane is added under ice cooling a solution of
10 mmol of a suitable oxidizing reagent such as 3-chloroperbenzoic acid in 50 ml of a
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.

25 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.
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In the schemes the following abbreviations have been used:

PivCl pivaloyl chloride
THF tetrahydrofuran
TMEDA N,N,N’,N’-tetramethylethylene diamine
5 DIPEA N-ethyldiisopropyl-amine
KHMDS potassium hexamethyldisilazide
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~R~) R~ VI e(oH), _ Pd[P(Ph)3]Q 1. KHWOS, THF G (Rn Zs ~r XX1 RRRRs
R3, N '~ (R2 )n RI-3 and the definition of the other substituents is given
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The definition of substituents is given above.
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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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RS~ is the group -C(ORD an of the remaining substituents
is given above. to 15 R )e N WO 02/ 0&36 PCT/EPOL/ 078s0 -14 Schene
8 ~R~\RI ~ORBR3, NI "NI \ (RZ-n R2, S XXXII| KHSO ~R~~\ R I /

O RB R3, Zis Cl, Br, I or -O8(0),CsH4CH3 and the definition of the other substituents is described
above.
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l iJ I~N~~~1R2/n NNRz .SJ XXXIV The definition of substituents is
given above. RB R3&. N~ (RR)n R2. o; bl I-8~-R~\ Rl ~OR3R3. O~ \~
~N 1 \ ~Rwodde2dd RZ. ;SJ -7 As nentioned earlier, the campERMOEsOf
formula | and their pharmaceutically usable 5 addition salts nay be used as
prodrugs of the parent conpounds of formylsa Il, which possess val uabl e

phar macol ogi cal properties. These conpounds are antagoni sts of the
Neurokinin 1 (NK-1, substance P) recep$dhemeRurthernore, in addition, somne
N-oxi des of formula | have a good affinity to the NK1 receptor. For sone
preferred conpounds the | value is in the range @f 8.3 to 8.7. |10 These
conpounds were invest ed in accordance with thepgt®sts given hereinafter.
+Binding any (in vitr /06236 - 15 PCT/ EPO sQ The affinity of
test conpounds for eptor wa s.g(\)/r%sy%t edt K~ receptors in

CHO cel I s infected w fh™ 1 r-ec_e.pl_cﬁ’_>(usi '(FL) Vi rus
fap e ( % n

"expression syste N di bl 2I(e "with [ 3H] )

concentration 0.@. Bi ndi ng agsa}{_g were per med i n HEPES ouf f er ( 50
mVM pH 7.4) contairming BSA (0.04 % | eupeptiRn” Egg / m}, MiCh'""{3 nmM and
phosphoram don (2 ~~M. Binding assays consisted of 250 p,| of nenbrane
suspension ( 1.25 x 105 cells / assay tub€), 0.12S p,| of buffer of

di spl aci ng agent and 125 E~I of [~H] substfancle P. D spl acenent curves were
determned with at | eQ8{Z8a%¥8, concentra so@® Rhe conpound. The assay

t ubes were incubated for 60 mn at room t eApera, fter which time the
tube contents were rapidly 1o filtered_@nder vacu fRipugh GF/C filters
presoaked for 60 mn with PEI (0.3 %(WN’[ hN2 x 2 ®ashes of HEPES buffer
(50 MM pH 7.4). The radi oactivityRﬂr/é't\aiJned on the filtéfs was nmeasured by
scintillation counting. Al assays were perforned in triplicate in at |east
2 separate experinents. The, evi dence, that the conpounds of formula | may
be used as I%r‘éé‘?elﬁj§‘18f‘ct(9g$'ranf5g‘f)g?%ﬁtﬂorb B IFeRIngs S#‘bﬁ“ﬁ‘iﬂr’éﬂlsﬁ“’?%a PEn i n
accordance with the description given hereinafter. The conversion of

N- oxi de prodrugs to the correspondi ng parent conpounds is due to a

reducti on nmechani smand there is sonme evidence fromthe literature that
simlar geacti ons occur in vivo and axe probably catal ysed by henogl obin,
hence the decision to zo study both the stability in plasnma and bl ood was
taken. The presence of an oxidant in the work-up solution should help
preventing the reduction of the N-oxides.

10

15



-spectrometer; ion source: Turbospray; i

Conversion in plasma: 10 ~~Ls of a I 00 pg/nL DMSO sol ution of the pro-drug
were added to 1 nL plasma to reach a final concentration of 1 1.~g/nm.. The
i ncubat i owonesoepssr f ormed at 37 C and 8 aliquots were takerPGIVERI1/0FSSnent
time points over 30 mn. These aliquots were z5 treated with 3 vol unes of
cold MeOH containing Hz02 (final concentriat-ion 10 %/v) and centrifuged at
3500 g for 20 mn at 10 C. The supernatant was directly used to determ ne
the drug levels by LG Ms-MS (HPLC chr osadea@m@aphy on reversed phase col um
X-Terra M5 C18 3.5 ECM 2.1 x 30 nm Waters at 40 C, using a polarity
gradient MeOH/ Form Ac. 1 % 20/80 /MeOHrhrun tine; 3.0 mn; inj. Vol.: 10
p,L; Flow. 0.2 p,L/mn and M5/ M5 30 dete n on a PE Sciex API-2000 Ms/ M5
t hoge nede: ESP+). Conversion in
Fresh bl ood: The sane procedure was used f hengtability studies in
bl ood, even if nuch nore care had to be tpk n te qedment with the
HZQ2. Sanple stability (plnsm and b syZhe fin trix were first
prepared (plasma or blood 3s treatedw th 'é vol unes ofR*col d MeOH cont ai ni ng
H202 - 10%/v - and centrifuged at 3 WO 02/ 0(231 - 16 xxgm/ EPA /078s0 g
for 20 mn at 10 C) and then incub::igﬂgi 37 Cinto two tubes; the pro-drug

or the drug were then incubated aKdsdjrally their concentration determ ned
by LC-M5-MS as descri bed above. The«nhet hod used to stop the reaction in
bot h plasnma and bl ood was found to be enough 5 reliable to performthe
studi es at | east whe) '
i ncubations. The half e obtained for the converfg prodrug to drug in
plasma are reported g1\¥hegf@l lewi ng tabl e (Pl aspe 3l g: PrEpParati on was
found to be critical act/determ nation of valyesJifoxs/tz): tl~z

(hour s) Exanpl e No. Dog s u lregmaRat  pl as 4 ’?.81 R§2 The
stability in bloo eh |owe |,z < 30 mpyang#lt was ossible to
determ ne a precj%e/H\/al ue of tl~~'R*Howevero §tc}an concl ude th=®® there are
no maj or speci e8”drfference with respect withlistability in blood gpd that
the prodrugs are converted to the ®&8 red drugs in hi ggLyi eld. (> 90 %9 In

accordance with the tests the conpounds of fornmula |I can function as
prodrugs of 15 their parent conpounds of formula Il. The conpounds of
formula | as well as their pharmaceutically usable acid addition salts can
be used as nedicanents, e.g. in the formof phdRin tical preparations.
The pharnaceutical preparations can be adm nistereg rally, e.g. in the
formof tablets, coated tablets, dragees, hard & elRit i ne capsul es)

sol utions, enul sions or suspensions. The 20 admi ni however,
al so be effected rectally, e.g. in the form of s KR3),
parenterally, e.g. in the formof injection s * punds of

formula | and their pharmaceutically usabl eow addition salts can_be
processed with pharnmaceutically inert, inorganic or organic excipi gﬁt s for
the production of tablets) coated tablets, dragees and hard gel ati ne
capsul es. L,?)(é:t sfe,_ ,corE%]ES,st arch_ or geri vatives thereof, talc, stearic
acid or its!R3QfENIEQR OLSYRsSUeRIS SR ABO exci pi ents e.g. for tablets,
dragees and hard gel ati ne capsul es. WO 0210&236 -17 PCT/ EPO1/078~0

Sui t abl e exci pi Antrenfionedsaatliergik admpeurnBpd frenlal endethgir phegricatiellpiukable

waxes, fats, {80848 lnila(%' Nded 55%%'0&1}%95?/ B ?)al%‘ﬁ?tompounds of formula IT, 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)




Sui t abl e excipients for the manufacture of solutions and syrups are e.g.
wat er, pol yols, saccharose, invert sugar, glucose etc. Suitable excipients
for injechiganng®euti ons are e.g. water, alcohols, polyol s pcgisroenmsso
vegetable oils etc. Suitable excipients for suppositories are e.g. natural
or hardened oils, waxes, fats, sem-liquild-or |iquid polyols etc. Moreover,
the pharnaceutical preparations can contain preservatives, solubilizers, to
st abi | i zer Shewsfiitynef te@eumoumdmfbsthfelmlsrec@meml&ﬁﬂﬁate&aﬂ}ﬁmdﬂNK, receptors

fl t t
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sol ution of 20 of 2-chlorpes5-nj t.ropwridi
t et rahydrofuranrp%“?oeV &S é‘a*’dé%e%? W“Sé"gf?”ﬁfda Iﬁ%ﬂ%fz asn%rlpdﬁu(glsogiehe\l/ﬁ thin
10 mn. 1§'hepareaoiorrmmumdxOifnanula\l\bs@mmmcmﬂgnmw@T@@Onwsm ef | uxed
for additiaonal,2qd}. After cooling to roomtenperature, the solvent was
removed in vacuo and the residue was re-dissolved in 200 ni et hyl acetate
The organic phase was washed with 200 ml 1 N sodi um. bi carbonate sgl ut | e

of

dried (magnesi ubhesAnversion odhtosids perdivesdorthe prirsponding parerframboLaLs
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e Tture. 5 AR ah e RRraR eren i PARE G i R ARl e
cool ing 250 Qedfed 28hBlvolui&dfrnid Me@H dontaiting Hadb (fmahermsemiaiatanh 0Powtve and
portion. %ﬁa‘&hﬂl%e&‘@t%s‘éggtfbﬁiberﬂxn"m (}be Z@begs Wﬁaex%ﬁ%gmﬁé alr%hyﬁkéﬁ%%{er&hﬁ@“ de

wer e added was renoved and

the reacti oﬁnerﬁrug levels WaszMﬁfMéﬁHPb‘? chwmtogrephﬁ ererepersest pitase cowan X-ligera
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(MrH+, 100).

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 centrifuged at 3500




c) N-(4-1odo-6-norpholin-4-yl-pyridin-3-yl)-2,2-dineth~ ro ionamde 25 A
solution of 28.4 g ( 108 nmol)

2, 2- di netwplo2dk36- mor phol i n- 4-yl - pyri di n- 3-yl ) propi onam decampor@ssd (324
mmol) N, N, N, N -tetranet hyl et hyl enedi am ne under argon in 600 m

t et rahydrof uran was cooled in a dry iceebath to -78 C. Wthin |h, 202 m
(324 mmol) of a 1.6 N n-butyllithiumsolution in hexane were added

dropwi se. Fher F0aaitatdh °m adithen ipesbatetl 60T G ip tavaydriubps; the presdrag ov dranrypt .
After cool {vegk @eRidtubsed L& fnalld thélr é&mc@n&ﬁﬁn{ﬁ@ér}mh%m%§m%sed in 60 m
tetrahydrofurag(ﬁg}e added dropwi se during 15 min. The dry ice bath was
repl aced b§eSsHPPEPPEth and a sol ution of 90 g (363 mmml) sodi um

.thiosulfat nt.ah e .in250 re ad n the
t enper at urihg }FPéiy gi TtOR thA Teeqtion “ﬁ% W%%@??e‘iﬁ‘dgﬁ@ﬂmse‘{? %é‘bg] € HOWet hyl
et her war ereliab¥o10 pLiR6x3 the-shliBGT 1&&@&&&%8@&@@(&%@@&&&@1 ﬁ’fﬁrﬁ@dlht@ly' aAer was

.separated. The aqueous |ayer was extracted twice with 50
di chl oronef}f?dﬁé“}?i‘ﬁ‘ﬂnf he conbi ned organic |ayers were dri ed (rragne5| um

sul fate) amHe ammr @Htgidled for AldconleRIBRALROA R Y dﬂﬂ%\&ﬁ pl&nfa afe fepért¥ irPfhet he
title corrp?()jl[g“\P I| ht bro oi | which lized pon st andi ng at
r oom t enpe ggta aéme%mpsggeaﬁmtwnms Otggétobfeymc rexad) 57 (100).
d 2,2-D ng&tlarﬁl{mhlgﬁ@fmﬁdm@ﬂﬂ”@ 4-yl -4-o0-tolyl-pyridin-3-Kl)-propi onam de A
m xture of 3.50 g (9.0 mm)

1 de, 35 ni

N- (4-1 odo- 6- nor pho
SOdI um car bonat e sol uti (1[)2 (h’ﬂ)h;?s)rrg (0.27 mol))

toluene,18 mM 2 N
tetraki s(tri phenyl phosphi ne) pal | adl um(0) and 1.34 g (9 9 rrm)l)
Af ter

o-tol yl boroni c aci g_was heat.e nder on 3t 80

cooling to roomten%’&“lmé’{eﬁ\?"e, P Eaﬁ%%u 1%'?:1 asn%alse a{f)%f’sélaa nd washed
twce with ethyl a'%..urTlcu Fgattc—ayers—v hed with 50
m brine, dried (spdiumsulflate) ahd evpporatéd. Purificdtion py

fl ash- chromat ography gave 3.23 g (quant|tative) of jthe title cponpound as a
white foam M5 mej (% :9 354 | MtH+;4100)| 15 ep

6- Mor pholin-4-Kl -4t o-tolyl-pyridin-3- lad, mne As
(8.28 mmol)
2, 2-di met hyl - N- (6- fror ph8l i n-W-yi - 4%0-to ! - pyPi di n3yl}- fr opi ohami de in 80
m 3 N hydroch| ori c—aci-d—soluytion—and-5ir 1 mnn:\_nvl was—heatled to 90-95 C
over ni ght . Tlihetalbf}ayztn MOodnsxﬁmn}ﬂowats(tgpoB@dnm)mrrdoowns enpasibleuo deteraiiead W t h
three 20 m__porti et he nd r ce ate
was 2o di | g{gc evauﬁoﬁg th'OWever we cra&%oncl[ldé st t?mgg: atrg nolgiua.k&gs%gcxf-:r ILI![eIn%éI:] of
28 % sodi umithyxgspext wish stebility iorbleavbiasrd theiethe Q?@degs amhenmrt@da@ﬁhmwed(t ract ed
with four 300 Srﬂ]h%g)tlélgr(g Rfoefli chl oronet hane. The conbi ned organic | ayers
wer e vvashed m brine, dried (magnesium sul fate) and evaporated to
?:)/sfe 3631( gm ( qllﬁ'ﬂ%dotr@édc&’%lthciﬁe {eh18 thd donfp RAEPOUBEN AR [RaNRircBioh @8PRodesgsE N e
Met hyl - {%6- ﬁ%?lbﬁ%ﬂei"‘rﬁ%ﬂﬁﬂ“nésﬁfﬁoﬁpwaIb~n| din-3-yl)-anmine A solution of 2.24 g
(8.3 nmmol) 6-norpholin-4-yl-4-o-tolyl-pyridin-3-ylamne in 17 nl trlrrethyl

ort hof or mat e anghe3ofHpRRBAS Sffbirkiels PACREN £ tBEE ghMCEﬂ&hEﬂuefaﬁTe adidhdditich30 C

The reacti o m Xt ur e%ﬁlvas eyapor at ed ang g”gq—f&@:h vacyo for 30 m 2131 The

resi dual |51‘ 15,698 bgtser] Sdprdieamsnts S8nin thefyr BYORSHICH, BraRattions

dropw se uryﬁefmh@eau@&@lrépaﬂaﬁtoﬁs aapoermin(mikﬁx&i Srany, kgl ird thie lﬂd&:ﬁb&tﬁbl@témd”ﬂéﬂlr i de

in 20 m tetrahy r of ur an C&ey ctlon ulg vvasswredfor l.h a oom
il & hsplatio

t enper at ur &3blgl§ufragrep. e eelaging Canst themid %ﬂsw SUSPORSienY
PCT/ EP014l 0 4@ndinis&@@6klEdn), Rewser, 4o e lkffeitalicany, ¢ g5 ﬂlesﬁnﬂbf@?poﬁf&ﬁﬁ or
stirring "for 5 n ?Odl u hydroxohde sol ution was add to reach pH

"10. The solPdt§Hsra §gfl”|tg% UH YUBIECUY $Hongy apor at ed and purified by flash
chromat ography to give | .56 g (66 %9 of the title conpound as a white foam
MS me (9: 283Fl(e|\¢bm1ibﬂﬁals oﬁﬁ)rmulaland thelr pharmaceutlcally usable acid addition salts
2(358|str|fluoron1§tht¥l enLy ga(ltt g6 nmor hoI|n4~I-4hotoI

T pori di faRDe PSR With P e et b QETIC AGOTgHRIS HAPIER s the

met hyl - (6- rpabahaidnnoﬂtaylkts%datddahbllzt—snkagsés inBhatl jpelatth O €apaunles. Jl.a3%sé’l1co£r7 73

mmol ) N-eth n chl or onet hane oled .1p in an
i ce bat#’ ar‘?\é‘l ggf %@faﬂ%ﬁ‘?f) ftgar§ ﬁfﬂiort’Fslsf‘]IO%ﬁF 6?\‘2‘??1%6 |SKSIBLEREY hy |
pr opi onyl cﬁ*gcfdsﬂ@Blet@gdlag@dd@dihﬁﬂcg@mlﬁecapmles reaction m xture was warnmed to
35-40 C for 3h, cooled to roomtenperature again and was stirred with 25 ml
saturated sodi um bi carbonate solution. The organic | ayer was separated and
t he agueous phase was extracted with dichl oronet hane. The conbi ned organic
| ayers were dried (magnesiumsulfate) and t 5 evaporated. The residue was
purified by flash chromatography to give 2.9 g (quantitative)

2.93 g




of the title conpound as white crystals. Mp. 131-132 C. h)
2-(3,5-Bis-trifluoronethyl-phenyl)-Nnethyl-N-(6-(4-oxy-nor

hol i n-4-) WQ execa3¢ ol ~I p, ~ridin-3-yll-isobutyram de To a setmEP@r7gsfo 5.0 ¢
(8.84 muol) 2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N (620

mor phol i n-4-yl -4-o0-tolyl -pyridin-3-yl)-isbbutyram de in SO ni

di chl oronet hane was added under ice cooling a soloution of 2.18 g (8.84
mol ) of 3-chl obwippblasxaipising farsaft geé%ti.nempsiﬂqes are 35 vegetabladil sowenes;tfhayeemiAf t er
stirring fog; g (25.7 mmol) triethylam ne were added sl owy.
The reacti o%h%a&tdg#qggjvés%ycg%ﬁgentrat ed to a total volunme of 10 nlL and the
residue was purified by flash-chromatography. The crude material was 25
.suspended in 20Syifablf excipigntsdonthe manufaciuis@f solutiensand syrmps wee@.g. @atew, gi ve 4.2
g (82 %9 of tl ! rystals. Mp. 149-151 C (parti al
deconposi t|%ﬁ?as’ﬁgééﬁ%&§ww§%§ﬁ?m§e%%0) . Exanple 2
'2-(3,S-Bis-trifluoronethyl-phenyl)-N[4-(2-chloro-phenyl)-6-(4-0.~cy-norpho
lin-4-yl 30 pyr Seitablerxgiplenss fapimgetiop selytions aipt gewatae alcphols, glieeraks

obt ai ned as,djbe Lik¥stal s in conparable yields according to the procedures
descri bed above for Exanple 1 using 2-chl orophenyl boronic acid instead of o
WO 02/ 0G&236 -21 tolylboronic acid in step d). Mp.141-143 C (partial
deconposi t i on) , Wbl excipwnts fgpsupponitpries 2009 8- ngaual(oyhredened oils, wexesnistse 3

PCT/ EPO 1/ 088 Qiquid or liquid polyols etc. _

2-(3,5-Bis-trifl uororre%hyF-phenyI ) - N-~[ 6- (4- oxy-norpholin-4-yl)-4-o-tolyl-p
yridin-3-yl] s isobutyram de The parent conpound was obtained as white
powder in conpaMeBeqyveith pharmaesiitigalnienasations cyr et PESeHatives; wibikigssye f or

the prepgr atthbifizQf, wetdiidgenth, dofulsifieRSswktehBrs WolorMh@Plavdratess s s ivagyindB nl e
(9% : 552 (MtH+, 100). e N-oxi de was obtained in accordance with. 'step h)
in Exanpl e the qsRwfis[peesgure, buffers, masking agents or antioxidants. They can also contain still

2- (3, 5- Bi S- biHef e RUBLANY halaBsBYDsdtcEd - (2- chl or o- phenyl) - 1-0ay-3, 4,5, 6-te
trahydro-2H 1, 2" | bi pyridinyl-5 -yl]-Nnethyl-isobutyram de The parent
conpound was obtained as a white powder in conparable yields according to

i s the procedur &8¢ desas Famaarawishia wige Limits a ﬁyﬁﬁpaww,és fittg Hapq%élq 1yigugh eps

a) to g) usil@iRideRlsifelth fahsd®adal IARERPA! inMRe tRe 5 GBI AlmiAREatiSh R daily
2- chl or ophenyl boronic acid instead of o-tolylboronic acid in steg d},. M5
me (9% :155830%apmof angpt 10561000 gyg perpsrson php romppend\pigeneral fpamulsdshpadde n

accordance Xf)ﬁﬂ%}aﬁﬁﬁpalﬂbuigmt}ﬁ&%ﬂw &pper ligft danAMBILR eRceeded when necessary. o
2-{3,S-Bis-trifluoronethyl-phenyl)-N (6-oxy-di methyl am no-4-o-tolyl-pyridin

-3-yl)-Nnmet hyl - sobyt yram de The, parent conpound was @bt ai ped. as ite
solid in conpar QBF& i “aﬁﬁjlﬁl‘]éfilsr‘i’@tet%eﬁféerﬁﬂ%‘@é‘&ﬂflé‘gt’Bégﬁwtlﬁdt- ve for
the prepar atér@é‘brﬁ’cﬁre%&%f%l{'& ih,defle@PSeldhs.t 0 g) using i 5 dinmethylam ne
hydrochl ori de instead of norpholine in step a). Mp. 174-175 C, Ms me {%:

924 (et 100} 1y The N 6106 405, 001 At RSS 1y 36501 AANCE, ML RLER Hutd £
20  is described generically in the description. This oxidation procedure is always the last step
to obtain the N-oxides of compounds of formula I. A detailed description of this last step is
specifically described in the following examples 1, 2 and 13. The N-oxidation of the
remaining compounds 3 to 12 and 14 to 29 is generically described in accordance with the

above mentioned description.
25 Example 1

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

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

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



Exanple 6 2-(3,5-Bis-trifluoronethyl-phenyl)-N

[ 4- (2- chl oro- phenyl) - 6- oxy-di met hyl am no3o pyridin-3-yl]-isobutyram de WO
02/ 06236 wP2BEB6EPO1/ 07850 The parent conpound was obt ai Ped/Er91t850 e sol i d
i n conparabl e yields according to the procedures descri bed above for the
preparation of Exanple 1 steps a) to g) -Usi-ng di met hyl am ne hydrochl ori de

I nstead of norpholine in step a) and using 2chl orophenyl boronic acid

i nst ead of ‘astreflyteddovadditicral 2 hi Aftetwplicg to wbm tefifperat@i@, ﬂiesNBeﬂt‘/v&s(% 544
(MtH+, 100) | | C i n. Exanpl e
1 Beanpl o mpveq S Grd B8 DS e ile it D5 M Sk rnorgai

(4- hydr oxy- lfljhas«yaﬂwashed ®ith|208 pd 15Y Sodien badaytsmaolition, @ted (magnesmm

-]blpyrldlny r ent co oun

obt ai ned as Iuv&?te X‘J“% gi}%‘trtfmc/tl(()) rép‘ze;)i;bl% %(C&e‘/l‘a gt&gwe c}:g}?e&ﬁﬂgcopg’ T ab?%@@a{ﬁ"&é
descri bed dﬂqué42043f®.e preparation of Exanple 1 steps a) to g) using
+4hydr oxypi peri dine instead of norpholine in step a) I\/IS n1e (% : 580 (M+H+,
100). The in Exanple 1. 15
Exampl e 8
(2- hydr oxy- et hyI) 1- oxy met hyl - am no] 4- 0t ol yI pyr| di n- 3- yI} N- et hyl -1 sobu
tyram de ThEo pseletion oblhdg (R6wamoblf 4t (rendtras-pyridyd)- noaphdlme do6fmabl e

yi el ds acc r r i on of
Leamre 1 ihotffel Ry ARURLPSELRIES (31 R A ] dlartclF TR FREES),

mor phol i ne miktgtesys dydrdgBnated(roofn te@Sﬂra(LM&Ht ¢a. 4907,.1 banpuntilakée teovaisal

?g; a|2n((a naéﬂg&l?( qg?%&% ehw evp%t‘?:?(grpwg%abloyt ﬁfﬁ)’ibﬁ{l %at%lyst%aqrmtered off and was washed

[ 6-(3- hydr dxweelwmy()qgml poitiods nf thethiapold Th@Blirate was evaporated in vacuo to give 22.6 g
tolyl-pyri e Th ound bt ai ned
as white foéa% Rehrye Oﬂl\k’mﬁ)P&SISkC%lqggg ?éc}(?ro gﬁlﬁél egre%taﬁ@mﬁ reeagcodegl(g&?bed
above for tdmlyprsbpahmﬂa)@nchbrrﬁxmlw 1in steps a) to g) u5| ng

(R) - 3hydr oxypyrrolidine instead of norpholine in step a). MSme (%: 566

e ST MBESASEN A e AR OB 0 iy

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

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 dichloromethane, dried (sodium sulfate) and evaporated.
Recrystallization of the solid residue from ethyl acetate/hexane 1:8 gave 28.6 g (86 %) of

the title compound as white crystals.

MS m/e (%): 264 (M+HT, 100).

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

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

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



2-(3,5-Bis-trifluoronethyl -phenyl)-Nnethyl-N[6-(4-oxy-norpholin-4-yl)-4-0
-tolylpyridin-3-yl]-acetam de To a solution of 300 ng ( 1.1 mol)

3, ~- bi s(twd éamwessret hyl ) - phenyl acetic acid in 7 m 5 N, N ciamErogiofsse mam de
were added 185 ng (1.14 mmol) 1,1 -carbonyl-diim dazole and the sol ution
was stirred for 30 mn at roomtenperature- After addition of 283 ng ( 1
nmmol ) of net hyl - (6-norpholin-4-yl-4-tolyl-pyridin-3-yl)-amne (as descri bed
in step f) 4didedtahd the @g@mmﬂdyenwmfseﬁatawﬁl "Bhelgquedinayes aat 'bﬂfhcféd)ttvit@:&nﬁﬁ&oo

heat ed over her. g to yoomte ture, .the oIv

nae. r amoved™ i< locBloaa oo ¥lea bt adrte TRt e i feeriosm S gl
acet at e. Thevapprpded. Elaﬂhd&en@rw&&@de%ﬁig (3% of th2 titleZOmipohind by d light dri ed
(magnesi um ulfa v orat ed. Fl.ash chropmat o hy gave 506 ng (94 %
o he par e EHEBEA N BRES HebURE AR R AR 9558 (wen 200)
The N-oxi de was obtained in accordance with step h) in Exarrpl e 1. 15
‘Exanpl e 51 MS m/e (%): 389 (M7, 71), 358 (25), 304 (43), 57 (100).

2- (3, 5- Di et hoxy- phenyl ) - N-net hyl - N-[6 (4 oxy- m)rpholln 4-yl)-4-o0-tolyl-pyr
idin-3yl]- i d I D| .

3, 5- di et ho qﬁ%‘?—@gl%%re added 244
m ( 1.5 mnilrmlxﬂur&of 3.68.g @0 yhmd]) INH(4Haziol- @mﬂholhe4%pynﬂlmt-3-¢h Abdirséthylr ed

f 30 t -t t f {
ot hy! - (6. npiRORTHEE o doltsfie S Rl Abolarc Bt OR. Haa B R Aimol  cp
f) for the patmimftalpherrylldfosﬁlxmn)ﬁaﬁa&m)],(O)tdmd lrfela@(ta %mmnlkbmmlelbmamldm wds at

70 C for, 7hy Af coolin [a) er at.ur the sol vent s rem)ved irz
vacuo antd ¢ hetrbEidst 8Rkand? sh GG 1, AT FAETo rogH isipatBilte, MRSUESRY ] 1
phase was wphkivedvaskdpararad ard ashed tvdide with ;etHyt acete. dthe edmBmed msagmeslaym

par ent _compBGH BB RSP SISt TR R IO Ais3h FiRRPr Do SrEORDE L de
was obt ai neflashActactatdirapby gavd h23 equah)itative Fofahptitte dompolid B2/ WHBRT6m. 24
Exanpl e 12 PCTI EPOL/ 07850

2-(3-Fl uorogv? tl’lé) g nSw(]enyl) N- et hyl - N-[ 6- (4- oxy- nor phol i n-4-yl) -
4-o-tol yl py t}j;' e To a solution of 266 ng ( 1.2 nmol)

3-~l uoro-5- trlffuoronethyl phenyl acetl c laC| din7rnl 5

N, N-di metshyk gn-deyl al-addle i Ine2 nmol ) 1,1

“-carbonyl - di i ni dazol e and the sol utlon was stirred for 30 mn at room

t ture.,, ALLer. adahighQlyeGlk 2331V _Hintet BN 6 B oroholin-4-vl-4-o- -
ot hy - (61 i SreT RIS B e aR g A bt T S Morpholin 4t oo tehpyriding

f) for the ﬁrﬂhgrmamldél 15élh.vd)ochidie:aﬁ lution amd5irol prapsnolesased at
90 C f b d
Vacto and t REFAE 988 ¢ Bk-hnS AUTLEHBE FRkik Ead QRIALKEES Wik o0 110

organi ¢ phaseshaiswirtagred20uint homnedlf-'(lﬁ'l sth@Oand filter¢st ovee Celtﬂqc iTbe ﬁ{tmigwes ium

sul fate),an ?dg;gsttpcg{gﬁn of the
par ent co(frpgﬂlﬁy %Eh?(fm ‘ﬁ’F e?ﬁ'lq? i n? W)ﬁ dﬁ%’e&f?ﬁuﬁ"‘f% The
N- oxi de was hty&toeudeedlutmnamdor xdanlmimgq The lsmépctn«)as ientrastedpitle four 180 gl E%trﬁmse
13 4-{5-(

(3,5-Bis- t“o]f Fﬁ:g}pé%rgf:tﬁlape l;%lﬁ Zco b1 §/:'n1c la?'%rs were, Yasﬂed W{th I50 fnlg)))r/mf, dirled 2-y11-
4- oxypi per az(mgnebmlamd&xgblalnd eacp@atpé ta gibei2-§1 gégmaemta@ve) of the title compound as

6- Chl or o- l\l—rX%}HK‘i -0-tol Yl -nicotinam de To a solution of 3.41 g (20.d
nmol ) 6-chl oro Re hyl -ni cotinanm de in 80 nl 20 tetrahydrofuran 50 m (50
mml) of a 1 Msolution of o-tolyl nagnesium chloride in tetrahydrofuran
was addeds didHwi/e oxt268 (', M®er  conpl et ed addition the reaction mixture
was allowed to warmto roomtenperature and stirred for 1.5h. The m xture
‘was agai n cqo)fdhyi-gs- hEghJaomads hyiyit icﬁlﬁ_@ - ggi@ddition of 5.7 nl ( 100
mmol ) aceti crd and a solutron o mol )~

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none in 18 m
A solution of 2.24 g (8.3 mmol) 6-morpholin-4-yl-4-o-tolyl-pyridin-3-ylamine in 17 ml

trimethyl orthoformate and 3 drops trifluoroacetic acid was heated for 2 h at 130 °C. The
reaction mixture was evaporated and dried in vacuo for 30 min. The residual oil was

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

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



25 tetrahydrofuran. After conpleted addition the reaction m xture was
allowed to warmto roomtenperature and stirred for 15 mn. Addition of 30
m 2 N agwepe#6sisdi um hydr oxi de sol ution was fol |l owed by ddTERGMA78MEHh 11
ethyl acetate and 200 ml water. The |ayers were separated and the organic
| ayer was washed with 4 250-m portions .gfp-2 N aqueous sodi um hydr oxi de
sol ution. The conbi ned aqueous | ayers were extracted with 3 30 500-nm
portions ofadditten ofseb diyérockleicacidBolneon xR ntifrimxfor 864, Y8%8od@shed with

sat ur at ed eous sodi.um chl oride sql uti and. dried w th sodium sul fate.
Concent r at ﬁ’g’ r%‘i"es 1hon b’ascﬁd%ﬁd f ﬁﬁd%ﬁ? Soﬁté’élhwﬁgltﬁi‘ﬁﬁl QRY SHER ogr aphy
af f orded 2.elbpdrafedind pHrifiedl by esh dhirbrBate@iiphi Relgids 1.36 bi(€86) Yethe@ilesol i d.

WD 02/ OX3G - 25 :‘\?/5 me,.(%,. 260 (M +, 1%’?, Mp. 91- 93C. PCT/EPOL/ 078s0 bl
4- (5- Met hy| CEMMRE-a8 2 phitefeam.__1 - oy r i di n- 211- pi per azi ne- 1- car boxyl i ¢ aci d
tert-butyl ester A mxture of 8.31 g (31.9 nmol)

*6- chl or o5 N-MBtnivgl(9A: Z83 @I l100). cot i nam de, 6.53 g (35.0 5 mmol }
1-tert-butoxycarbonyl piperazine, 16.7 m (95.6 mmol)

N-et hyl di i sQpropylLam ne and a cat al yt t of

cooling to 3-ehmdbanpendddire the mxture was dissolved in dichloromethane

and washed th.two rti of .0.1.N ueous -hydrochl orii.c acid_sol ution.
o e Lk om e D6 R ST8 oD e R SR o h o S S i s oLt
product . Flaghl . $Dml(m73mnedl) Mrathgdlispropyhinhiae tets Ml dRhpréhethandrasdooldde

e T i e

~=~| - pl ni di nprdpidpeT ddéride wereatdlel droplise. Biirdadti@htmittitrKivaswhhedlo 38-40QUt i on
of 6.28 g ( 13 3 1) 4-(5-met hyl car banmo I-4-.o-tdol.%ll%-ﬁp%{%?i nég%%l 15

pi per azi ne-®r Bﬁﬁ%@ﬁ%o TP AU H AN AR SUFIEd 38 ARG SPYRT an 20
{Tﬁt of hadl ;\ﬁiﬁﬁbbﬁit@ Bol(lﬁgn.gffik![c)r%ﬁﬁc ]ﬁ%fr?ﬁls b%pﬂit@d(@rﬁgﬂug)éhﬁrﬁcﬁis |p115§§e§ﬁs ieftlracted

et rahydr of ur an, yere adde . er .30 mn, :

575 bi o tr 1 VB GIDIRORFHABE A coBTURReHIF B e ke dSHesacston Sl g don

M Xt ur e 3asevapbRVWRId The révedudiviad piafed byellRR cBidhifogrdphy 1o iV 2.9 Alliahtietivef
wat er and 1@&{ eous sod&um h drOX|1%M§olﬁtit_ion, was followed by extraction

P thé

! aqy . .
20 with t hre&idhpyte remeowpd as wiire cpsti ¥olbi ned organic extracts were
dried with sodium sul fate and concentrated. Flash col umm chronat ography
gave 6. 89 0h)2-03,8-BN8-tifludrbmeftai-phénytioNpAethol- Bs| 63 4wyt @ ofsHoliél -4- Wi 4ra-eol¢B)
637 (M+H ~, 100). e oxi de, was obtai ned in accordance with step h) in
Exanpl e 1. 10 ami
(3, 5- Ei 3 -t rg{,_&. uoimgaﬁg_h5_k)g§:(e_rszzyllhl}lznat(I?.;gl-bie?ﬁﬂam_yi}jelhﬂiﬁhenﬁlpll\yhre%rbw(63, 4,5,6
t et rahydr o- ridinyl -4-carboxylic aci t hyl. .ester e parent
ConpoundPung gl Bt SADA RGeS Boam e S e g 1 o
Z h {e 5 p E ?ge C51 U%&&ddﬁ_&@l}‘ ick e@folﬁig(r?\/sleld;l)lﬁbn Tolhjlé.é@ B €8.84 airhell oH3-chloroperbenzoic acid (ca.
-19°- , O- ~Lr [ t - ben 0. o
met hyl - carb g g 57131“%1%%%&%0 ; ai“&i‘igeéﬁg}ﬁr}nﬂpfpbépéﬁpn%’-zﬁ%Q%%mqll: aci d
a ert- bur3 yl &ﬁe&l@ﬂarﬁﬁéﬁwé @dcﬂea)s_lcthﬂ'}'.ﬂgleeéahﬁb% ')hﬁm;é)ﬁﬁd_)do@tﬁxtfalﬂéﬁ adof volume
-tert-butoxycar bon i perazine i t and usi .
5 - et hyl caP BBy ARY theTepigne fraspurited il shipmaog Rt The rrids materiabys 4
WO 02/ OGA3 GBpdrdeBG 20 A aleth Akt ta fllexed dnel daliddn eaduylto give &2 g (83 var thod title
4- (5- met hyl car banoyl - 4-.0-t ol Qi%\/é}f#rt‘gl -12,-yl ét merazi ne- | - carboxylic acid
tert-butyl EXPBOUIGASHRUE Cystdifr’; (%:Cé@ r{% KOMPPYHPN)-The N-oxi de was
obtained in accordance with step h) in Exanple 1. Exanple 15

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

+4-a-tolylxpyridin-

Example 2

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

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



(RS)-6-[3-(Acetyl - net hyl -am no) - 1- oxo-pyrrolidin-1-yl]-N(3,5-bis-trilluoro
nmet hyl benzyl ) - N-net hyl - 4-o-tol yl -ni coti nam de The parent conpound was
obt ai ned awo a2/bd2ght - yel |l ow solid in conparabl e yields accopdi/mporiorsiohe
procedures descri bed above for the preparation of
4-{5-[(3,5-bis-trifluoronethyl 10 -21-

benzyl) - met hyl - car banoyl ] - 4-o-tol yl - pyri di n- 2-yl } - pi per azi ne- 1- car boxyl i c
acid tert-b ﬁboreetceﬂm(i(lﬁﬁmmﬂ)eM;l[BMluh%r?@ (partial decomposition),

(RS) - 3- (acefpy bRy - r +instead of 1-tertbutoxycarbonyl

pi perazine in rg)tzg}:{o §qulg+ﬁ R% 6911'(9[ N ’ﬂﬁ'

(RS)-6-[3-(acetyl - net hyl - anlno)pyrrolidin-l-yl]-N—nethyI-4-0-to|y|-nicotina
m de instead of Example 3

4- (5- et hyl car banoyl - 4- ot ol yI - pyri di n- 2-yl') - pi per azi ne-1- carboxylic acid

e o S S e el Y R s

N (3, 5-Bbs- IS@blitIVIJmudﬁEt hyI benzyl) - N-rret hyl - 6- (4- oxy- nor phol in-4-yl)-4-o0-to

|l yl ni cotin noh dr at.e 20 - Chl ar o- N- et I-n| m de [To 50
17 ol )T B Sy R Pl Woite B g 2 e i S OdhE)
chl oride at px@céﬂuré;fd@trﬁbtelaibbmgfotﬁempetrwcm @ftE}daﬁfpllakafsisZ) o Ox8rp $) wini onyl
chl ori de was rfgoved by distillation. The oily brown residue was di ssol ved
in 250 M dP"®HFSt onet hane. The sol ution was treated with net hyl am ne gas at
0O Cuntil nMSentet(l%e)r ﬁiZ:(MeHétl&Oh was 25 observed any | onger. The resulting
suspenS| S, .di 000 nml, dichl,oro r. The |l ayers were
separ at & a hoéﬂcgqﬁ’% alf‘ﬁ By aCeQrdpncery nﬁ)t‘t“ﬁ[!r}‘é@m%og n portions of

di chl oronet hane. Drying of the conbined organic |ayers with sodiumsulfate

and concentration gave S3.2 g (98 % ofxanide#itl e conpound as a |ight
yellow solid. 30 MS nfe (%9: 171 (M+H+ 15) b)

6- Chl or o- N -4-09-10 i_eot i /EP 0
To a sorut, Bioaiia il SR s BRetRTT Srr 2 PRI 285

t et r ahydr of [Jr,:arb@ﬁldihy(Seythﬂn):thgf-xsabdtyMrmdbut| on of o toI yl magne5| um
chlorideinfltrah drofur%nwa ded dro vms at 0 ter corrgcﬁ 9
2ddi i on t BN BEETY I RAURRLA R B S Vs 1 PETPEON PR ErBifpe,
stirred fsortht.prodeduddselesaribed albovedsr the prepamahetﬂ Example €,in k2ps OO @) Dying he
dropwi se addi ti.on of | ) tlc solution.of 5.1 g
(25" ol ) - SPgerifR P dlof Borphglinedh 1o Rh N i AGhiroihenoonte acdinbten

t et r ahydr of of @&folylBbicic sadrin eéped). addi tion the reaction m xture was all owed
to warmto om, t K Ng r 15 min. Addition of 30 nil2 N
aqueous sod%rﬁ’%m%%wggoﬂz%z}%ﬁg&{)@omd by dilution with 11 et hyl
acet at e andTRON-odidevahesbtaihbé il /yerdanserieh seph) il B@nadel.t he organic | ayer
was washed with 4 250-m portions of 2 N aqueous sodi um hydroxi de sol uti on.
The corrb;_ ned aqueous | ayers were extraft ed WISth 3 500-m portions of ethyl
acet at e.”’The conbi ned or ganic extract s W&r pé Wwashed with saturated agueous
sodi um chl ori de solution and dried with sodium sul fate. Concentration gave
5.44 g of a2{§8,6viis-trfuaiometllghhnyd pNuf6roxohdionshyambphy- oatblybpeiadin23-¥H-1-

(4.3 %9 of ~ e.conpound as a light yellow solid. Mp. 91-93 C. M
me (9%9: 265’emls°kfkym &; N Met hyl - 6- mor phol i n-4-yl -4-0-tol yl -ni coti nam de

A mi xt ur e oThdpfenigamSp@hdwmmsloptdinedhs ohire mbllitbint'r;dmphmblé wikb agtbedih g tetiede,

0.37 m (4. i sopropyl am ne
and a cat al qucggorﬁ%ﬁerff“g‘?&)%vﬁfo(r ﬁ,“i\?rﬁi’ g%paﬁ@l%yf elpéﬁﬂ@%nﬁeat ed at
100 C ovar dinghhylaAfrdediydeadhl drids 1hsneardaxfmnctrph@lateahutep ah M. pr *4-u7 e Qyas

di ssol ved | h n shed with two portions of water. The
conbi ned aq é”@é%%#g ggpyaact ed with 3 portions of dichloronethane.
Drying wit hTheN—wmiswhé oliteinad th aoociantenaith stap BpireExhngde § of the crude
product. Flash colum chromatography afforded 1.11 g {92.9 %9 of the title
_conpound as an off-white 2s solid. MpEa]n§q %58 C Monme (%9: 311 (M +,
64). d)

N-(3,5-Bis-trifluoronethyl-benzyl)-N nethyl-6-norpholin-4-yl-4-o0-told

ni coti nam d&-(3.8- lﬁsmﬂubﬁomrthﬂ-ﬁeﬁ)?l)-gl- [45(28Ghlorvephenyl)-6-oxy-dimethylamino-
N-rrethyl 6m)r tolyl-nicotinamde in 30 1 S n
tetrahydrofBYrRQQJ’ &qisorﬁﬁtg?“ﬁael M solution ( 1.12 mml) of potassium
hexanet hyl di sil azide in tetrahydrofuran was added at 0 C. After 30 mn,
0.16 mM (0.87 mml) 3,5-bis(trifluoronethyl)benzyl brom de were added
dropwi se and the reaction mrture was allowed to warmto roomtenperature
over night. Quenching with water was




WO 02/ O&X23G -28 PCT/ EPOL/ 07850 foll owed by extraction with ethyl acetate.
The conbi ned organic extracts were dried with sodium sulfate and
concent r awed2/0emeunm chr omat ogr aphy gave 0.20 g (44 % of ROWEROIMTES0
conpound as a white solid. Ms me (%9: 538 {MtH+, 100). 5 e)
N-(3,5-Bis-trifluoroneth 1-~yl)- N- et hyl-28-(4-0 -nor holin-4-xl)-4-o0-tolyl
ni coti nam de nonohydrate To a solution of 0.40 g (0.74 mol)

N- (3, 5- bi sTﬂwpratqm@rc@mpphyql woeebtgingd aswbmmhdemrppmabh yieldslacdprdingdb yhe ni cot

d | 0% 0.71
o) ver o oo fts HRERTRONRS: Re bt AEORGPRANED 8) AEODHE” 0wl i
di chl or orretdlrraﬁféwhndnwhsdr@dfﬂwxdwr@tep@pfmorﬁl@he gustep atand usogi2am car bonat e

-sol uti on. di sh] ar t hane.
The conbi ng &%&m%@&gg&gg%%gy&;g%g? ﬁ%h& %i rg%weg\lfgo%&uim&c "oride
sol utions dM$ Edeﬂ%t)‘rﬁ‘lédm-tﬁh d@0% ate and concentrated. Columm chronat ogr aphy
'gave 0. 31 lid. 15 MS e (9:
534 ( MrH+, %{%é\f éCd,rqugatS |"T§éa llhgﬁ%g %gvg‘}‘fs?e %)\(I)‘QIE%%EEI froma m xture of
t-butyl met hyl ether and cycl ohexane afforded 90 ny of the title conpound as
white crystals. Mp. 116-117 C. ExanplEampleV (
3,5-Bis-trifluoronethyl-benzyl)-6-( 1,1-dioxo-1

KI— ? 34 SOQISEPG%{SQQML{O?%ée%Iﬂ pM-,n%rB @YllxyftoS?y &Q)Wltf i tSBltl '3@?5,% g&tﬁ)ydro-

1- benzYl) - REEL RYbipgridinybavylpdomethyd-ispbutiramidel y| ni coti nami de The title
conpoun Qbt ai ne I i to
Che. pr odbdasdauprsaingsy bbisaa) Snisk (RARABR S RERRACH We
4-{5-[(3, 51 Iiroeedhmsfdesmﬁmdtabhgd febémpyégarzﬁﬁ)n of Example 1 steps a) to g) using 4-

met hyl - car erazi ne-1-carboxylic acid
tent - butyl Qggo en 6“3 lﬂigégaﬁ%%/ﬁ'ﬁorpﬁ?\%n%n SEeg’ag of 1-tert-butoxycarbonyl

pi per azi ne M&nﬁ’té%)bﬁSOdWHg,lllﬁg)

Nret hyl - al |n | - m tead of 4-(
5- et hyl ca?@ﬁW‘% Y IXGJ‘PF&C% 1y “51 e}p32|E%gm Slar boxylic acid
tert-butyl ester in step c) M5 nife (oho) 554 (MtH+, 100). 30 b ) N( 3

5-Bi s-tnsfluoroneth 1-benzyl)-N net hylEx@mpld8oxo- 1
~. ~-t hi onor phol i n-4-yl)-4-0tolyl-nicotinam de WD 02/0623G -29

(3, 5 i s 41T s SRR AL Rbo R G Bar TR sy ety arigo i) 1

i coti nam deolybperidan)-}- yi}nNaﬁethl-mdmtmmhdwere added 689 ng ( 1.12 nmol)

Oxone at 0 After caq I ted ddi t,i h ctl r . oyed to
warmto roo tpeaﬁ%ré R |a‘rnreg ?Jh}te? ag'eﬁ’ en(":{}rl]é?] ad\%‘%@ﬁfqﬁ“ %
agueous soq’rumdmyetrdngmbadubbv& fer thelpurepapationast B‘xamlplwhd sbaps apwig)iveimgdy¥- 6 n

IN sodi h ol. ;ut ~7-8. The m xture was

di | ut edq& rﬁc%glx an°§ 18 énr?cfa%%l?@f egmwlh} ﬂ:gﬂ;a 150-m portions of

di chl or onetMame'e (‘YdﬂeS@b(MfHé,leé)(t racts were dried with sodium sul fate and
concentr at ru rogu | romat ogr aphy afforded
1.02 g (796@“%§ ‘g‘t‘ ‘%%?"%‘ﬁ%@%(r%r%o&g%“ é"gg‘a&éﬁwh)ﬁnaﬁg‘gﬁ’w MS me (%: 570
(MtH+, 100). c) N-(3 5 Bis-trifluoroneth 1-benz~)-6-f

1, 1- di oxo- | ~, b-t hi omor phol i n- 4-yl) - N- nistampde ® ol yl - ni coti nani de The parent
conpound was obtai ned as a white solid in conparable yield according to the
pr ocedur e . - - -1- -0-

N- (3, 5- bi Sd®cif’ ’aﬁ% ;ﬁ(l)sarrg reﬁl nglérR{_ﬁSNr[E (IS hygroxy 1-oxy-pyrrolidin-1-yl)-4-o

6- (1- oxas 1~tpl®t1-tpryndm61yﬂ1]eNrmeﬂayyis¢b|¢ym1dtyI ni coti nam de instead of
N-(3,5-bis

Lrifiuor gmgg%qg RouEs Ot AR RO Qicpariinsich Qicxstdlgg%){ﬂegmam d
S

e WwWas I N accor
tep h) in mEee¢dres described above for the preparation of Example 1 in steps a) to g) using (R)-3-
hydroxypyrrolidine instead of morpholine in step a).
MS m/e (%): 566 (M+H", 100).

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



Exanmpl e 18 20
N-(3,5-Bis-trifluoronethyl-benzyl)-6-(4-fornyl-1-oxy-piperazin-1-yl)-Nneth
yl -4-0 towgoe2ezst i nami de To a mxture of 0.089 m ( 1.1 rRaI/BP01/07850

N, N- di met hyl f ormam de and 38 ng (0.56 mml) imdazole 0.071 m {0.56 mmuol)
trimethyl chl orosil ane were added dropw sé€3at room tenperature. The reaction
m xture was cooled to 0 C, and 0.10 g (0.19 mmol) N-(3,5-bis 25
trifluoronethyl-benzyl)-Nnethyl-6-pi Prampled01-yl - 4-o-tol yl - ni coti nani de
wer e added. The ice- mater bath was renoved and the m xture stirred over

ni ght. The |

hydr ochl ori cé’zaa%?ﬁ t| on gf@?%ymr&*}n{%gf ﬁa{gcﬁto}%g mor%}ﬂﬂ%uvﬂgge&ﬁ’gct ed
w th ethyl pemdiuaﬁﬁ'l E@@mldnbl ned extracts were dried with sodium sul fate
and concentrated. Flash colum chromat ography afforded 81 ng (82 % of 3o

the parent T%quw&gﬁ ﬁ% (L £ 9 -bisttr uo tthg@%ifl(l}l’\pﬁcegﬁgﬁ%q‘g}in-rhem

‘title conmpound was o in accor
02/ 062365 - 301\Edanq1hyifcﬂrﬁ1aﬁﬁa'¢ EB@adldéWPHSOng 1 14 mmol) 1,1‘-carbonyl-diimidazole and

N- Met hyl - N- | et hy 4- hal 4-0-t
Iyl ni C)C/)tl na&n %ogg éﬁ' dr}? %{‘ thrgg ¥T}J ’iatéf %%Faglt%f%ﬁbg%f’}%% de05 °
The title cmnmd))mfdnwhﬂ (@hharp’mljnasylamtcﬂﬂfpmidm-é -y¥)ehmihei(as dmmdahls&p)f) eld

di t d d i\bed ab f.or th ti o
T RO ARt B RN S0 i -
-yl) - pi per adzftareodzhmfobonyﬂ tempa@iwte,ithe solbartt yas esh@red @Emmp hed fh2, resd@pwin)
311" 0 "B R 2ok TR BB e B Wer 50 B,
| ~yl) - 6- morywhe, dneckléryhgnésmrrtaulfhﬂe) mdohapoaniddBladihéhrpanegtaphyypve 506 m@ 694

obt ai ned as, onpa |l e yield according to the procedure
descri bed a@gg}gph{:(ggrelnﬁgorap gﬁ@hﬁgﬁow’y fodim.
N- ( 3, 5- bi s-M6infi/leles)osast (M4 HDaoay! ) - Nmet hyl - 6- nor phol i n-4-yl - 4-o-tol yl - ni cot

i nam de ( usi ng 1 15. hI or h met hyl napht hal ene
| natead of SR Ry RS BRGSO SR B AR o (7 466 (Mo -
100). The N-oxide was obtained in accordance with step h) in Exanple 1.

Exanpl e120 N- Met hyl - 6- (4- oxy- Example 11
nor phol i n-4-yl) - N-napht hal en- 1-yl net hyl - 4-o-tol yl -ni coti nam de 20 The

parent conmpp aine CRIe Vi Sc 0j, | |

yi el ds accortljl&h}éwi 1{n§tl}c19|(g P&Fo@%aﬁzpes Lé f‘% ey IRE et & ‘poégl Byré&flc;%n of
N- net hyl - I\l-y(l]Zrateethmhdmapht hal en- 1-yl rret hyl ) - 6- nor phol | n 4 yl -4-o0-tolyl-nicot
i nam de (Exarrpl e 19) using 1-chl oronet hyl napht hal ene i nst ead of

100). Tho N ARTASY RTEF LR FRGU SRk timdRel f¢ 17wt & T.*’

Exanpl e 21 dimethylformamide were added 244 mg (1.5 mmol) 1,1° carbonyl dumldazole and the
of i ot nEARACA3HERR Ko M s T i el RN SR LB idad 8¢ °
Vi scous oi Imethyk (:ﬂmmrp]hnlm ywbﬂdslybpmm?ng)-bmmm@s desonbetlinessepd® fmrthbed
above for t repzpra&‘(? )Ica%]plé) i), N{engact %h mlx{ure waglpeagezc{ 29636 for 7h. After cooling
to room temperature, the solvent was removed i1 vacuo and the residue was re-dissolved in
30 ml ethyl acetate. The organic phase was washed with water (2 x 30 ml), brine, dried
25 (magnesium sulfate) and evaporated. Flash chromatography gave 347 mg (75 %) of the
parent compound as a white foam.
MS m/e (%): 462 (M+H", 100).

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



-31 PCT/ EPO1/ 078~0

nmet hyl - napht hal en- 1-yl - met hyl ) - 6- nor phol i n-4-yl - 4-0-tol yl -ni coti nam de
(Exanpl e %) o2wse3sg t ol uene-4-sul fonic acid 2-net hoxy- naphtial/erv1h78sb - net hyl
ester instead of 1chl oronethyl - 2- et hyl napht hal ene in step b). MS me {%:
482 (MtH +,100). 5 The N-oxide was obtaidpgad i n accordance with step h) in
Exanple 1. Exanple 22 N ( 2- Met hoxy-benzyl)-Nnethyl-6- (

4- oxy- nor phol i n-4-yl)-4-o0-tolyl-nicot Braxipla2The parent conpound was
obtained as a colorless viscous oil in conparable yields according to the

procedur es i be ve fo N-nethyl -N-(2_ 10

met hyl - napffﬁi%ﬁ?r‘igﬁa‘%ﬁﬂ%?tg‘y@wgﬁg ‘%ﬁﬂ(ﬁ]‘l[g A4-@%Y- &VPLM‘thIhém'H%YI‘
-(Exanpl e 19yridih3cylR-adethi@de/ - benzyl chloride instead of

1- chl or omret hyI 2- rret hyl napht hal ene in step b). Ms me (%: 432 (MtH+, 100).
The N- h h Ex le 1. 1

-Ex:rrpl Ce))(lzge’l"(\)lvz‘fil ?olgt%r? Iop §66 mg ( a ?n?‘rrlc()jl?gc uo%tS tri tuoer%rn th}lrlr;ahen)?lggeu% acid mgml

N-{ 5- Chl or oNN-dehbblforaemnait welhaddedYds iy {(11‘2Wolﬂﬂ%%bﬂrﬂdiﬁhﬁaéﬁl@aﬁ&' yl ni
coti nam de ‘I‘g ar ent cp g was obtained as a V\QI te so i n corrpar abl e
yi el ds accd 81%“%%“%& QiFdR atioog) feppgralpgvatisradditipn fﬁfﬂéé&?&ﬁl on of
N- et hyl - N&&dﬁ%m&thﬂa(@hﬁab?kﬁ}ﬁnh -#04-tolyl- ?yrldm 3- 1) amme (as described in step f)

yl met hyl) 6m)rphoI|n4y otolk/-nlcomam anple 19) usin

5-chl or o- 2nker Mc%ﬁti% agilgh), thegeechign gpixture was heated at 90 °C’for 6h. Alter
1-chl or orretéabllmgtmom{eﬂ?gemtb@l 812Qolven SRR eMbved VR vik:iS aﬁ%che ééﬁué Mibte- 100) .

The N-oxi de_was qbtained in accor dance with step h) in anple 1. Exanpl e
24 25 10 dissolved in 30 ml ethyl acetate. The organic phase was washed w1th water (2 x 30 ml),

N- (2- Chl or Obéne’rah@&wa@ﬁeam Q\nf&teﬁrea@wap@rm phoi !:H}bﬂandgréb r%@é zﬁmg%@s' nam

i de The parent conpound was obtained as a white solid i'n conmparabl e yields
accor di ng t%) chiheparad gompeurrbasa ight yellowoloam: or t he preparation of

N- et hyl - N-{2-HRt( 14889(@@—]?13'1@0{ 1yl met hyl ) - 6- nor phol i n- 4-yl - 4-o-tol yl -ni cot
i nam de (Exarrple 1 ) using 2-chl oro-5net hoxy -benz | brom de instead of

1- chl or onet g N ‘mﬁ|qbéagmdq@|aéﬁ€dwe§nﬂpstﬂa igdiXmBPiile (99: 466 {MH +,
100). The N-oxide was obtained in accordance with step h) in Exanple 1.

WO 02/ 06236 -32 Exanple 25 PCT/ EPO1/ O&a@pl¥1set hyl - 6- (4- oxy

nor phol i n-4-yl)-N-pent af | uorophenyl net hyl -4-o-tol yl -ni coti nam de The parent
conpound was obt ai ned as a white soljid ip conparabl e yields according to
the pr ocedU‘%é% lféi’efs@isr YlfIZﬁ“ZY]I)uén%R@rF&F@F’?QY -4p-tolyl-pyridin-2- ﬂ‘ 4-oxy-

N- et hyl - N-§i2e iBinaViL- cd?B&Ey‘hh%h@@erl—b% 1 ester
yl met hyl ) - nor phol i n-4-yl - 4-0-tol yI h~i coti nam de (Exanple 19) using

2,3,4,5, 6pent af brcimdelnst ad of

1- chl or oret #\A-ChlogeaNamethildro 1o 5 b). MS me (%: 492 (MrH+, 100).
The N-oxi de was obtained in accordance with step h) in Exanple 1. Exanple
26 To a solution of 3.41 g ZOOmmol) 6-chloro-N-methyl-nicotinamide in 80 ml

N- Met hyl - 6- ( 4- px aJen2 I-4oto| nicotin
ani de TR péﬂféﬁwvregﬁﬁga‘ﬁa"‘ M%M@e SHoRHE 00 Qgﬁaa ?swre&hlﬁaﬁam e
yi el ds aCCO{eﬂ*aﬁﬁirbﬁlrﬁrhﬁaMdﬂ%&dw sé:lﬁs)@o heek @taqyae& Qddlflbﬁ t}wlemro@t i on of
N-met hyl - N- ( 2- rrethl-na&thalen | met hyl ) - 6- nor,p %C&F %‘ia -o-tolyl-nicot
i nami de ( ExERPRE waypllows @‘Qarghio 8t ef?élamaﬁéﬁféﬂ o d 38 dhemixture was
1- chl or onet ipain drolel 3y TR RIoval B €hd dropivRE 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 mi

25 tetrahydrofuran. After completed addition the reaction mixture was allowed to warm to
room temperature and stirred for 15 min. Addition of 30 ml 2 N aqueous sodium
hydroxide solution was followed by dilution with 11 ethyl acetate and 200 m! 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.



15 Msme (%: 452 (M+H+, 100). The N-oxi de was obtained in accordance with
step h) in Exanple 1. Exanple 27

N[ 2- Met hwew2B636-tri fl uoronet hyl -tetrazol - 1-yl) - benzyl | - RCREPHYATEH ( 4- oXym
orpholin-4-yl)-4-o-tolyl-nicotinam de 20 The parent conpound was obt ai ned
as a white solid in conparable yields acggrding to the procedures descri bed
above for the preparation of

N- met hyl - N-M2 nivet(%)4 2604pht, ha), @6.p191 #e3eldy| } - 6- nor phol i n-4-yl - 4-o0-tol yl - ni cot
i nanm de (Exanple 19) using toluene-4sulfonic acid

[ 2- met hoxy- b f

of 1-chloro re ' aid SRIDER gl -%3EDOX : :
.100). The Nstexi de was obt ai ned i n accordance vvlth step h) in Exanpl e 1.
Exanmpl e 28 N-(
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i2nam de { E;«ﬁgi’pli AftéSooliny0 dnd AR Era e thLMitOrSyd3 dis3Slved im@ichloromethane

-chl orone

| -1, 4; di jret hoxy- hap ene | ~of 1:chlorongeth
et Dyl et EEe MR PEEoR BT Ad! Fob L He by %SW@e wess
obt ai ned i rsodicn Ewlfscen ddonbemtaionipavé 1. Ex afifhk erule prodﬁmﬁﬁihﬁ Bkt -

3,5-Bis-trifluoronet I b | J-4' -0-tol 456t
ot r ahydid. AT SEARRS ST 2 £ GAD ol he PG &W%%&P@%w%ﬁwg (0. 33
mml

[(3 5- bi MStrn/ef(ba) oI+l todhzy| ) - met hyl car banoyl J-4' -o-tol yl -3,4,5,6-te
trahydro 2H[1, 2 Jbl pyridinyl-4-carboxylic acid ethyl ester (Exarrpl e 14),
10 M 1N ac um.
at 1 S
acetate thanaalaaﬂu-sl daabmavhmdmrt Hufvi csderto pH 4 with 1 N aqueous
hydrochl oric acid solution. Extraction with dichloronethane, drying with

arent compakaatok ol £8 %&*ﬁiﬁqﬁﬁ%ﬁ&%ﬂ%@g?ﬁ}ﬂﬂﬁﬁ°?he°f e

N- oxi de !9aspipbtaginad ecarpoxytic acid &art-butyl estersn 250 i) tekmahFeafiphe 20 ml of WOM2/ 06236

rmanuf act ur gt B8 it RE pSe A Belldafabiiddh A8 FRIRIAL a3 6
starch 15 MQ Adier §& trah,| 2. fﬁembélJSl&mUmé Bﬂrbl@h@rﬂasrmthylﬁmnaﬂéxrdmiﬁkbme agusdght

100 1o Exan&)role)wme. The reaction mixture was allowed to warm to room temperature over night.

Addition of water and 1 M aqueous sodium hydroxide solution was followed by extraction
20  with three portions of ethyl acetate. The combined organic extracts were dried with sodium

sulfate and concentrated. Flash column chromatography gave 6.89 g (70.8 %) of the parent

compound as a white solid.

MS m/e (%): 637 (M+H™, 100).

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

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

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

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

procedures described above for the preparation of 4-{5-[(3,5-bis-trifluoromethyl-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'-o0-tolyl-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-



Capsul es of the follow ng conposition are manufactured: m/capsul e Prodrug
10 Lactose 155 ~5 Corn starch 30 Talc 5 Capsule fill weight 200 The active
subst ancewd @msmse and corn starch are firstly mxed in aRaTXMEROLATR30t hen in
a comm nuting machine. The m xture is returned to the mxer, the talc is
added thereto 20 and m xed thoroughly. H™as-m xture is filled by machi ne

i nto hard gel ati ne capsul es. Exanple C Suppositories of the foll ow ng
conposi t i oncaabaxylimadd athylieseat instepdsaf@dp(5- ﬁethyﬂtn@aﬂ:ﬁyﬂ@o&@hfﬂ)wlﬂmn’y Nass 1285

Total 1300 The supposiitor I.n a gl ass or steel vessel m xed
t hor oughl y HRH? %IBE'Iqeﬁ"lB%yﬁ%@lﬁ?ﬂEg&gﬁﬁ% CEIRBEP ) nel y powdered active

subst ance iIsISaﬂ/dé%)tﬁBr(MeHéan) WO 02I 06236 -35 PCT/ EPOl/ 07850 stirred
-until it h .S sed Iel The r i nto suppository
noul ds of gﬁl?ﬁ?lgbqo Qseoco%?g?‘f"‘ta& 8?““( u@p‘f};"g are then renoved
fromthe noul ds and packed individually in wax paper or metal foil. WO

02/ 062365-36C ai ns 1. Conpounds of thé&xgepkrisl formula i R~ R4/ 5 wherein
~RZ ~n ~2~ PCT/ EP01/ 07850 R i s hydrogen, |ower alkyl, |ower alkoxy, hal ogen

O LT B B R GRR e B9 SR R el A7 "
and RZ' ar ebémfzﬂembhmlﬂ;ﬂlyoiwl(yhhkaﬁhamidaer hydr ogen, hal ogen,
trifiuor oma,hl parentocvc\)emrpoun Wb obtaint aars]g’hght-yellow solid in comparable yields according

to the procedures described above for the preparation of 4-{5-[(3,5-bis-trifluoromethyl-

10 benzyl)-methyl-carbamoyl]-4-o-tolyl-pyridin-2-yl}-piperazine-1-carboxylic acid tert-butyl
ester (Example 13) using (RS)-3-(acetyl-methyl-amino)-pyrrolidine instead of 1-tert-
butoxycarbonyl piperazine in step b) and using (RS)-6-[3-(acetyl-methyl-amino)-
pyrrolidin-1-yl]-N-methyl-4-o-tolyl-nicotinamide instead of 4-(5-methylcarbamoyl-4-o-
tolyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step c).

15 MS m/e (%): 593 (M+H ", 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 in 250 ml dichloromethane.
The solution was treated with methylamine gas at 0 °C until no exothermic reaction was
25 observed any longer. The resulting suspension was diluted with 1000 ml
dichloromethane/water. The layers were separated and the aqueous layer extracted with
three 300-ml portions of dichloromethane. Drying of the combined organic layers with
sodium sulfate and concentration gave 53.2 g (98 %) of the title compound as a light

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

b) 6-Chloro-N-methyl-4-o-tolyl-nicotinamide
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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 7, 64).

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

nicotinamide

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

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

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

mixture was allowed to warm to room temperature over night. Quenching with water was
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Example 17

N-(3,5-Bis-trifluoromethyl-benzyl)-6-(1,1-dioxo-1A%-4-oxy-thiomorpholin-4-yl)-N-
20 methyl-4-o0-tolyl-nicotinamide
a) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-thiomorpholin-4-yl-4-o-tolyl-

nicotinamide

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

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

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

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

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

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

30 b) N-(3,5-Bis-trifluoromethyl-benzyl)-N-methyl-6-(1-o0xo- 1A’ -thiomorpholin-4-yl )-4-o0-

tolyl-nicotinamide
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chromatography afforded 1.02 g (79.9 %) of the title compound as a white solid.

10 MS m/e (%): 570 (M+H™, 100).

¢) N-(3,5-Bis-trifluoromethyl-benzyl)-6-(1,1-dioxo-1A%-thiomorpholin-4-y1)-N-methyl-4-

o-tolyl-nicotinamide

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

procedure described above (step b)) using N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-
15  6-(1-0x0-1A*thiomorpholin-4-yl)-4-o-tolyl-nicotinamide instead of N-(3,5-bis-

trifluoromethyl-benzyl)-N-methyl-6-thiomorpholin-4-yl-4-o-tolyl-nicotinamide.

MS m/e (%): 586 (M+H", 100).

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

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

The title compound was obtained in accordance with step h) in Example 1.
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10  N-Methyl-6-(4-oxy-morpholin-4-yl)-N-naphthalen-2-ylmethyl-4-o-tolyl-nicotinamide
The parent compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation of N-methyl-N-(2-methyl-naphthalen-1-
ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19) using 2-chloromethyl-
naphthalene instead of 1-chloromethyl-2-methylnaphthalene in step b).

15 MS m/e (%): 452 (M+H7, 100).

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

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

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

25 MS m/e (%): 568 (M+H™, 100).

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

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

30 The parent compound was obtained as a colorless viscous oil in comparable yields
according to the procedures described above for the preparation of N-methyl-N-(2-
methyl-naphthalen-1-ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)
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9F10%& () - 2R 2 Vet tdmpetathldMeRnight. AfttOMasking with Q YoRidns-of ¢yl acetate the
aqueous layer was acidified to pH 4 with 1 N aqueous hydrochloric acid solution.
Extraction with dichloromethane, drying with sodium sulfate and flash column
chromatography afforded 81 mg (42 %) of the parent compound as a white solid.
15 MS m/e (%): 580 (M+H ", 100).

The N-oxide was obtained in accordance with step h) in Example 1.
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Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

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 melted in a glass or steel vessel, mixed thoroughly and

cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
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R! is hydrogen or halogen; or

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

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

alkoxy or cyano; or

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

R, R* are independently from each other hydrogen, lower alkyl or cycloalkyl;
15 RLRY  are independently from each other -(CH2)mORS or lower alkyl;
or

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

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

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

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

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

30 N-methyl-6-(4-oxy-morpholin-4-yl)-N-naphthalen-2-ylmethyl-4-o-tolyl-nicotinamide,
N-[2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl]-N-methyl-6-(4-oxy-
morpholin-4-yl)-4-o-tolyl-nicotinamide,
N-(1,4-dimethoxy-naphthalen-2-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-
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20 2H-[1,2']bipyridinyl-5'-yl)-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyl-phenyl)-N-{6-{(2-hydroxy-ethyl)-1-oxy-methyl-amino] -4-o-
tolyl-pyridin-3-yl}-N-methyl-isobutyramide,
(R)-2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-yl)-4-0-
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-(4-0oxy-morpholin-4-yl)-4-o-tolyl-pyridin-3-
yl]- acetamide or
2-(3-fluoro-5-trifluoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

30 pyridin-3-yl]- acetamide.

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

one of claims 1-5 and pharmaceutically acceptable excipients.
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wherein the substituents have the significances given in claim I and
10  if desired, converting the compound obtained into a pharmaceutically acceptable acid
addition salt.

9. A compound of formula I according to any one of claims 1-5, whenever prepared

by a process as claimed in claim 8 or by an equivalent method.

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

15 diseases related to NK-1 receptor antagonists.

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

diseases related to NK-1 receptor antagonists.

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

20 parent compound of formula
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wherein the definitions are given in claim I.

13. The invention as hereinbefore described.

S




