2-(3,5-BI S-TRI FLUCROVETHYL PHENYL) - N-[ 6- (1, 1- DI OXO 1) NGADRPBOLI N- 4- YL)
-4-(2-METHYL OR 4- FLUORO 2- METHYL

SUBSTI TUT% Fy&}%} PYRI DI N- 3- YL] - N- METHYL- | SOBUTYRAM DE Apé’hliz%zt/dssn The

i nvention re es to the conpounds
2-(3,5-bis-trifluoromethyl-phenyl)-N[6-(1, 1-di oxo- l[err] t hi onor -
pholin-4-yl)-4-o-tolyl-pyridin-3-yl]- l\]r-met hyl -i sobut yram de and
2-(3,5-bis-trifluoronethyl-phenyl)-N][6-(1, 1-di oxo-1[err]-thionor-
pholin-4-yl)-4-(4-fluoro-2-nethyl-phenyl)-pyridin-3-yl]-N nethyl-isobutyram
I de, which may be used for the treatnment of mgraine, rheumatoid
arthritis, asthma, bronchial hyperreactivity, inflammatory bowel disease or
for the treatnment of disorders i ncI ud| ng Parkinson's disease, anxi ety,

depr essi on, zggmis_ggm 18 i CAXE thi pli _an afidthyl eedenn,

di seases, pls]-}@mventmh rrc]PE 'a gén(%l}ggl?nsdséfflormﬁjlced vom ting, emesis, urinary

?I%Q

5 -and to their pharmaceutically acceptable acid addition salts thereof.

O:

wherein

R! is hydrogen or fluoro;

Specifically, the invention relates to the following compounds:

2- (3 5-bis-trifluoromethyl- phenyl) -N-{6-(1,1- d:oxo 1\ -thlomorpholm -4-yi)-4-o-
tolyl- pynd1n—3 yl1-N-methyl-isobutyramide and
2—(3,S-b:s-traﬂuoromethyl-phenyl)—N—[6-(I,I-dioxo-1l“"-thiomorpholin-4—yl)—4‘-(4-
10 fluoro-2-methyl-phenyl)-pyridin-3-ylj-N-methyl-isobutyramide.

These two compounds are novel. They have been described generically in EP 1035115.

The compounds of formula I and their salts are characterized by valuable therapeutic
properties. It has been found that the compounds of the present invention are highly
15 selective antagonists of the Neurokinin 1 (NK-1, substance P) receptor. Substance P is a
naturally occurring undecapeptide belonging to the tachykinin family of peptides, the latter
being so-named because of their prbmpt contractile action on extravascular smooth
muscle tissue.

The receptor for substance P is a member of the superfamily of G protein-coupled




i nconti nence, psychoi nmunol ogi ¢ or psychosomati ¢ di sor @rgnuarn20e6 |

w t hdrawel synptons of addictive drugs fromopiates or nicotine, traumtic
brai n i njwowseiigeeni gn prostatic hyperplasia. WO 03/ 011868cPEPiHdRY 08311 -
1 2 (3 5-Bis-trifluoronethyl-phenyl)-N[6-(1

1-di oxo-1[err] 6-thionorpholin-4-y11-442-4%thyl or 4-fluoro-2-nethyl

substi t ut ed) phenyl - pyridi n-3-yl ]-N-net hyl -i sobutyram de The i nvent i on

rel at es toraCEerpound of formula RI 6 January 2006 F3 wherein

hydrogen or fl Qlem5 %BH%%% Jp?ngfE fll%@{aﬁ%cﬁﬁ s tlil %ﬁ%&?&{ﬁﬁ' %tha}?}%%out

addi tion sal ts ereor.
fol |l ow ng dbﬂmmunnhslmn nervous system ebpecnaliy brain and spmal gangha), the c1rculatory system

23,5 LR BRI b sy L (AR )
2-(3,5-H s-reguldt[ngolrmrmbemdfdprhsni»io)egm[ ﬁm(cds,sds—dl 0XO0- 17 6 t hi omor phol i n- 4-yl
)-4-(4- 10 1l Ugho- 2 taxm( geg?r}x n%iﬁl):tlcp :,rolfﬂn bdm dﬂlxan fachiyl ul?s?bnl‘clzpﬂ’h%%de

These two conpoun g a ave been escr 16 nericall’y rn EP
1035115. Tlheercasspoaad thhfnufrmﬂmmd 1aﬂ¢mmad)ry benditiced méuémg rmganmct}gmrmecdd by
valuablethea I tie enf ndt s of
~the present BRI af;ilhérf]a’g?gprﬁfa %T@w}gf&é‘ﬁ V6 YAt AgoT Pg gﬁl TR ’ﬁé&?"'&kl ni n
I (NK-1, subétlammedﬁl)momoémtmlnesmmwm (@NB;sdmordnatsuc}adzslBar]ﬂnmn’srdngse

undecapgpt (e, RSLORSL 1908 9, |02 FACIMIINCL! PR, 67 DEOLLAER) pLe | ot ter

bei ng so-n Becate elrr ravascul ar
snmoot h rruskep&smmrs(:&te:ncahé% é&hﬂﬁm }tﬁttir) substance Pis a menber of the
superfam |y of EW%r ot 1

et Epoz obar1 DidnreOL BRI A IRt e yuslpel R Bindastn e
(NK-1) is wsmbelajly d11§ﬁamebﬂllzhdnteh’s disghaunbultiple sclerosis, attenuation of morphine
withdrawal, cardiovascular changes, oedema, such as oedema caused by thermal injury,

15  chronic inflammatory diseases such as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases including allergic rhinitis, inflammatory

- diseases of the gut including ulcerative colitis and Crohn’s disease, ocular injury and ocular
inflammatory diseases has been reviewed in “Tachykinin Receptor and Tachykinin
Receptor Antagonists”, J. Auton. Pharmacol., 13, 23-93, 1993.

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

25 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-
| recepfor antagonist. '
30 The usefulness of neurokinin 1 receptor antagonists for the treatment of certain
forms of urinary incontinence is further described in Neuropeptides, 32(1), 1-49, (1998)
‘and Eur. J. Pharmacol., 383(3), 297-303, (1999).
Furthermore, US 5,972,938 describes a method for treating a psychoimmunologic or
a psychosomatic disorder by administration of a tachykinin receptor, such as NK-1
35 receptor antagonist.
Life Sc1., (2000), 67(9), 985-1001 describes, that astrocytes express functional




t he mammal i an nervous system (especially brain and spi 2&lJagearyl208§, the

circul ato and peripheral tissues (especially thg and
j €j unum %ﬂlﬁxﬁg%ﬁnnvol ved in 5 regulating a nunber of di ngg’ﬁ'ﬁ?’o (E)rigi cal

processes. The central and peripheral actjons of the manmalian tachykinin
substance P have been associated with nunerous inflammatory conditions

including rfb Hrhe ndrﬂ@ﬁﬁﬁﬁéﬂr&rarﬁ%h‘hfléﬂsﬁndudlﬁ§§dwﬁncéim(ivhufﬁ isamportynﬁoomel

di t f.t d,th

central ﬁiﬁvauéus@g%ﬁ?ﬁv?a%wﬁef b S et il A PRy
(Neur osci . rﬁéﬂgnanﬂgﬁﬁgellﬁong;ﬁa?tmgmm astrodytes yre(tGggerediby ﬂ?blyjéumn&@@ NK-‘IS
612-621) angd egf Eosl%iegﬁz sgl%%leqﬂgﬁ toxjﬁ%%ﬁ "0 g@&%aséﬁég' F;Jlgl%x)atlv ddt@%%f‘ef(trgr the
usef ul ness ' of or ant

Kinin rece gonists I n al n
especi al |y wnl\eqrvau 1 rme?muan@gowstamé?gersefﬁ{ﬂsmtb?rép%qcét)wash tofe%nuat i on

Of o1 P sl CIRAL o @5 SELRerchanges, Oe?ema oo ouchan o
r heumat o?/d art Ha}[‘{ ‘é‘] %@Hﬁi@?’@hg#@g)hm vﬁeﬁéﬁ%@m&“ﬂ@ra genetic

respirator yhsi’u;sﬁasdsN Kno’etaiblto‘rghaw ladosgio€ thelrewarding, prnpnérhmfanmpymedl seases of

the gut ingludin Wy ury and
ocul ar ﬁzﬂﬁﬁi@ ﬂ sfaeé: g %t!%éqbzsén rgg%g%g' i EH(ﬁ’?‘egﬁ-f(%]ffl_f(tq’?H’I“‘E&eceptor and
- Tachyki m n syiRptoemy radduqtaagdmgsaush as gyammd]nwwmm@duchowf theze 93, 1993.
20 Further gpp&y. %ﬁHﬁOkl nin | receptor ant agonl sts are being devel oped for
the treatnent o a  nunber of ghym ol ogi cal igr rs assqci atﬂed W ih an
excess or i mbaPHHcreceptor antagefistsdfape been rﬁ%@rﬁdéa Wshenshgalstie es of

condi ti ons thdka ﬂﬁu&ﬁbﬁ%?dlﬁﬂlB'y(Bﬂﬁd|sbl@ﬁﬂ'eIb?Pl‘(beHIrﬁﬁhdaﬂﬁidldﬁerﬁhtﬁﬂﬁUerS of

ot R 380 e RSP 28 BOLEIRT ("0

ant agoni st sitla I"He:fmmktdineﬁ (NKeI)l]lecépmm Ahm;d}metaimpmw tfe Notrological{Detcomss and

Nedi ci ne. Blov I TR OB OR kI Rl AT il 1, B A, BRSO
of cisplat iRaniduced enesis by a selective neur ok| ni n-1- receptor

antagoni st. 30fb %ohﬁfiﬁv%ﬁ’dsnﬁﬂ?e };Qfaseﬁﬁfﬁ"v%d}i dte furtiRe SRfQfoPNeageBh&ltoff Or the

treatment of certain ornms of url nary | ncont | neﬁ(gqu S fﬁi’ er described in
Neur opept i ®eaign pestatic hyperglasia {BBid), whichyisggpmon in g bes) |
297-303, ( 399(9_,,%51&%& Rad B ESnariReténtibn? iragions Hhdddeeslalinathash] Eolré, Tabt i ng

a psyc hO.I mTu lgaltt%nl has geen reported in EP 01109853.0.

The compounds of formula I can also be-used in the form of their prodrugs, for

example in form of their N-oxides. The prodrugs may add to the value of the present
compounds advantages in adsorption, pharmacokineétics in distribution and transport to

~ thebrain.
According to a first aspect of the invention, there is provided

- a.compound of formula

N CF,

o=s\) CF,

wherein




a psychosomatic di sorder by adm nistration of a tachyki26iJanpay&06r, such
as NK-1 35 receptor antagonist. Life Sci., (2000), 67(9), 985-1001

descri bes, that astrocytes express fud&tional 26 January 2006 WO 03/011860
PCT/ EPO2/ 08311 -3 receptors to nunerous neurotransnitters including

" subst ance PR.V\hlc i S an n[portant stinmulus for reactive astrocytes in CNS
devel oprent R j i ’E‘lgswjaﬁ&" Phjury. In brain tumors malignant glial cells
originating fromastrocytes are triggered by tachykinins via NK-1

r ecept onsd theirmiaems ecugiodliyicecptabde atidrdditind s4lt thaeoase their proliferative
rate. Therefore, selective NK-1 receptor antagonists may be useful as a
therapeuti C approach to treat malignant gliomas in the treatnent of

cancer. London). (2000 405(6783 0-183_is,  descri bed that
mce wit h a ge ‘hse?ﬁtée p qugrfr}ﬂl‘b'{e?’gﬂn éfe tkf(cémf’%%‘bt%?orgﬁ&w 8 t he
1 ewar dicegtipilp pesepiable salts therepfy t]ttqarepaﬁi@ﬁsxeqﬂhﬂbb@‘veNKcﬂtrd’rﬁﬂQ@ﬁ?buﬁﬂi ,agoni'sts

may be di cti,ve drugs
coen adtefcathent bonbfinink SSNEhp Glodishd I Fiapu Bl S ElRs oMt N
* recept @bowqmgbm%it@mmgdwethe r:@ﬁmltoequmnhmvef lﬂhwsaesbeaidtycﬁ” ial effect in
t he thm{e@&h’aﬂ’ci dfséﬂé%ﬂtﬁe 18R & rdFerrfY & i SE)%H{E%{HQ’%# Prof. N mm at

the Internati Tachyki ni n Conference e Motte, France,
Oct obe T PoF¢ ‘"ﬁ(ﬁ@?ﬂi‘%“i%“t he title "Neurokinin 1 (NK- 1) Recept or

Ant agoni sts | npr ove the Neur ol ogi cal Qutcone Followi ng Traumatic Brain

I njury” (Authors: Nimmo, CJ. Bennett, X Hu, |I. Cernak, R Vink). The

conmpounds  ofAcebr@ing r@sa%bodrﬂv 0Bf ﬂfeemfzéﬂtiohe{he\a@ﬁ Hnlovi‘dea é hRdiRRhrent of

e proaiaThd I B ot B AT, EGRIADIE fl ol

and reﬁ@wlqw lure. This i nd| cation has been reported in EP 01109853.0. The
conpounds of formula | can also be used in the formof their prodrugs, for
exanple in formof their Noxides. The prodrugs may add to the value of the
present conpounds ‘advantages in adsor pt| on, pharmacokinetics in
di st ri haeerding 4md thirdeasppetraf theoinvdrdiotyrthéne.is provided the use of a compound of

formula | as defined above for the manufacture of a medicament for the treatment of

diseases.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or
prevention of certain depressive disorders, anxiety or emesis by the administration of the

- NK-1 receptor antagonist. 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.

As described therein, the term “pharmaceutically acceptable acid addition salts”
embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric acid,




Accordi ng to a first aspect of the invention, there is 38 anudgd086, conpound
of formul a wherein 26 January 2006 3a R is hydr 0gen (oL {I&J @éﬁl and
their pha%@é‘ﬂﬁﬁgal | y acceptable acid addition salts thereo | ects of
the present invention are the conpounds of fornula I and pharma- ceutically
acceptabl e salts thereof, the preparation of the above-nentioned conpounds,

redi canent Suffl AE 28] ntl%ﬁtg@&cﬁpeim f@rﬂqcsa@mn{meu&a%a@i%aaa aelit as the

use of the ove ounds i n.t he contr ol reventl

i |l nesses, aéssﬂpéltqcmw §rigtartariq ich SrethoageplapiC G tde PO EnGSHIEONiE A FBY Breﬁléﬁ to
earlier or in the manufacture of" conres?ondlng medi canent s. Accordlng to a
second aspect Asfording tomfeurth aspectiah thednvention.othieree ds £ravisied ca rispgess ci8ht ai ni ng
a cormowme &ing’ &' dBMipduhd asF BahilA adas elitec it tidk distegspatt, celidty perwespt abl-e
exci pi ent A@cordlng to a third aspect of the invention, there is provided
t he use '%?%onpound of fornula | as defined above for the manufacture of
a nedi canent for the treatnent of diseases. The nost preferred indications
i n accor dancectiig hcathpoyndefdatmidayent i on are those, which include

~di sorders of the central nervous system for exanple the treatnent or
prevention of certain depressive disorders, anxiety or enesis by the

admi ni stration of the NK-1 receptor antagonist. A nmmjor depressive episode
has ‘been defined as being a perigd of at |east two weeks during which, for
nost of the day and nearly eve ay, there is either depressed nood or
the loss of interest or pIeaSUﬁ all, or nearly all activities. As
described therein, the term' pha.nacput' al |y acceptabl e acid addition
salts" enbraces salts with inopdan a aci ds, such as
hydrochloric acid, nitric acid 2q'Ja uar 6 WD 03/011860

| PCT/ EPO2/ 08311 : N N O

s _J CF, 0

with OXONE®

to a compound of formula

wherein R! may be hydrogen or fluoro,
and,

- if desired, converting the compound.obtained into a pharmaceutically acceptable.acid -
-addition salt. '




4 sulfuric acid, phosphoric acid, citric acid, forma6 Jaoudry Z006ari c
acid, maleic acid, acetic acid, succinic acid, tartaric acid, '

" met hanesul foni ¢ acid, p-toluenesul fonjlc acid and the like. According to a
fourth aspect of the invention, there s provi ded a process for preparing
“a conpound of f Sheptesert campdetdsaddorimuld hand theis phaspeedticalihacbptpblecatsxan

conprises r; ' f. r gt ) ’ und of
Formil a 3 (e fnad by ipARSHTRowlimbRL S dample b SRRkl i ga SRS
convertinfg Wh@h@é@ﬁféwﬂ!ﬂmai ned into a pharmaceutically acceptable. aci d.
addition salt 26 January 2006 4a The present conpounds of fornula I and

their pharn@ceu;ehgﬁigmea@ﬁggﬁqucoﬁﬁdlms can be prepared by nethods known in
the art, for exanple, by a processes described below, 5 which process

conprises a) reacting the conpound gf* fornula R F3 Il with OXONEO to the

conmpound of forrmula CF3. | . 10 wherfein R maybe hydrogen or fluoro,
| .
L : 7 | N GF, ,
; \N O

N
L
with OXONE®

to the compound of formula

10

‘wherein R' may be hydrogen or fluoro,
and,

if desired, converting the compound obtained into a pharmaceutically acceptable acid
addition salt. '

15 * In accordance with the process variant described above, to a solution of 2-(3,5-bis-
triﬂuoromethyl-phenyi)-N-methyl—N—(G-thiomorpho]in—4—yl-4-o-tolyl-pyridin—S-yI-)—
isobutyramide or 2—(3,5-bis'-triﬂuoromethyl~phenyl)-N-methyl-N—(6-thiomorpholin-4-
yl-4-(4-fluoro-2-methyl-phenyl)-pyridin-3-yl)-isobutyramide in an alcohol, such as

- methanol, is added OXONE® or any other suitable oxidation reactants known to a person




and, if desired, converti ng the conpound obtai ned i nto 26 Jsenaanye®66t i cal | y
acceptable acid addition salt. 15 In accordance with the process vari ant

descri bed yap@yeasdo a sol ution of 2-(3,5-bis- PCT/EP02/08311
trifluoromethyl-phenyl)-N nmethyl-N(6-thionorpholin-4-yl-4-o-tolyl-pyridin-
- 3-yl-)- isobutyram de or -5-

2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N-(6-thionorpholin-4- ‘
yl - 4- (4-f | uskilleddn thet drs lang hlenmixfurgeys stitiad-aB rodn) tangertattises fon abeut twoatayallbehol |

such as ne L Sufses: : Sk g1 dation
reactants k?\%\%ﬂg&)k%mgé%er son @?9?'5 tﬁé;?%/ eégﬁ{;%?a@%%g@gyg@n EP02/ 08311 -5
skilled in the art, and the mxture is stirred at roomtenperatures for
about two days. Thtelt foragtionds effseisd i som tampperdipes ip apcprdanse sald mgtheds
purificati owhich agda@dwh @ ssand WIS @letfarh MaBidn® Peistn stifl@Linade ak. NOHly
tenperature I whi ch arge known nd ,whi ch

n cordance .with t hods . e e
are fan Pi Pt 8RRIGOTEERE aridt ki Faath MO M Al ATy bl SETOC A
i nor gani ¢ alydiebromidesadidphatal hisravdss ditraeg acdtatesamabbstegrsecgoass, bl e,
Pyr oeh of | Aenel N B Ui RmcRithRRIE Ina el R bt BF G (A1 AL 5.
mal eat es, succinates, methanesu onates, p-toluenesufphonates and the
l'ike are exanpl es of such salts. The follow ng schenme and exanples | and 2
descri be the prbeefelieeingschemeaandsxamplesd aph2 descrihethegnpensssafordhe f or nul a |
In mlzr e det fﬁlebaraﬁ&?oﬁ&@&bhﬁguﬁ&t(ﬁ‘%@h%a Pin m@rgfdéfaﬂ%rrl@@stéﬂttilrr]lg rﬁa\{tf(ria‘lﬂ dfl an?h)q |
are known c oun y repared accordjng to. nmetho ngwn i n the
R I R AT PR PR SR R AN SR S
pi val oyl chinethodeknoiibn the athydr of uran 15 TMEDA
N, N, N, N -tetranet hyl et hyl ene di ami ne DI PEA N-et hyl dii sopropyl-amne TW

2,28, 6- L ots aroplinl gLl i HODE LRI ARSI ARR LY monosUl fat e

PivCl pivaloy! chloride
THF tetrahydrofuran
15 TMEDA N,N,N’,N’-tetramethylethylene diamine
DIPEA N-ethyldiisopropyl-amine
TMP 2,2,6,6-tetramethylpiperidine

OXONE® . potassium peroxymonosulfate (2KHSO;eKHSO,#K,50,)

35}
-




"26“Jahuary 2006 WO 03/011860 -6 Schene 1. FelHC
DI PFA CHzC12 VI 1. BuLl | TMEDA/ TWMP

Pd[ P( Ph) 3 )2 CF3 X |
OXONE n/bo?’—'«%P"é[Fl‘)’?

(cat) 26BaMHrK200@. Pi VCl,
-65C to -15C THE 2.12,-60C 3N HCl aq

In this scheme R is hydrog 0. :
2/08311 1 NWVII F3 11 As mentioned earﬁ,:&er Pﬂ;lhéé?f

- conmpounds of fornmula | and their pharmacesitically usable addition salts
possess val uabl e pharnmacol ogi cal properties. It has been found that the
conpounds ‘of the present invention areSanagoni sts of the Neurokinin 1

(NK-1, substance P) receptor.
E: B !\ A ﬂ: _ 1. Fe/HCI (cal)
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In this scheme R' is hydrogen or fluoro.

As mentioned earlier, the compounds of formula I and their pharmaceutically usable
5 addition salts possess valuable pharmacological properties. It has been found that the
compounds of the present invention are antagonists of the Neurokinin 1 (NK-1, substance

P) receptor.

The compounds of formula I were investigated in accordance with the tests given

hereinafter.



.The conpounds of formula | were investigated i n accor défcknuanyt200fie tests

gi ven hereinafter. 26 January 2006 WO 03/011860 PCT/ EP02/ 08311 -7 The
affiniti esy@bsdtigsoconpounds 2- (3, 5-bis-trifluoronethyl - phegipgrobosar (1, 1-

- di 0x0- 1X6-t hi onor phol i n-4-yl)-4-o0-tolyl-pyridin-3-yl]-Nnethyl-isobutyramd
e and 2- -7-
(3,5-bis-trifluoronethyl-phenyl)-N[6-(I, 1-di oxo-1X6-thi onorpholin-4-yl)-4-
(4-fluoro-2- nefhwdfiphienyfthe pympatinds 3- '(ﬁls}biN{ﬁﬁmmh}et}@b@hemﬂhmk&e{lﬂer t he
human NK1 r Rt e man
NKi recept O@S%uéﬁtﬂﬁhsr@oﬁﬁ%ﬁ?%fggﬂ Fgﬁ ]er\lll ’E'E&% ﬁs?bﬂ\‘x%ﬁ};gg?% %bel | ed
Cwith [1H suBsrhisdd mr@mqﬂwl p@smébhlrKa&lpbﬁl%OdMMIOmOBpM1mfyyBs%é%rﬂumé
per formed |rﬂet|H§PE§rHHf-ﬁﬁfd1r( QWIFNLdeﬂylznséﬁut?ﬁﬂhéé fir 9 1BRAeA QH(Qf‘ecelrfﬁ)r were

| eupeptin (8 Cl2.°(3 ho oran1don ndi ng assays
consi st ed oefvag'gﬁ?dlm 8%'1% F‘éfﬁé ‘g%oétba]?& ‘g’ﬂ 2 ESEEDST &‘u’e‘l‘fl‘e‘:"sﬂl\‘{;3 S%‘E@&;Y“Pébe)
0.125 | of dxpfdsdon byseenf andiragdiohbelted »age[ﬁH]:aibﬁaﬁ%P {firal cdridbhathstGOSBI)P.
P e S R PR R AT Lo SR b PP EARRE BRATD s ©f

t he conpou ubes were inc
t enrper at ur ohfleupeptin |(8:hgf mie Mri{d: {3uld) st phespbomenidon fhil)y Bindingaseds under

- vacuum t hr quglysfedrlo @2§Sd pitcﬁ 'ir?enﬂfr§§é) il ;I @9}(1@5 'aeﬂ‘o“/ E%}af Elbef,®: 135 %0 ofbiffr2 X

2 m washes _ of  HEP |oact|V|t retal ned on
the fil tl%rso\;da?%&s’aﬁwnéézw %%[ wUB#arfqe Deﬁ%ﬁﬁﬁﬁnﬁ@t CURYSS W niagd

geE ; 0 r5 rrEd | WitH ?ﬂl 1pdst SRt coritedbrati @@ F the c&ﬁ@an@ﬂ erheelm? B Mefe inddiRteddBPOOINS
I s-tri uor

11 ofor phoi TR 497 FEBBHBTE R i Tt e S BRS By Psradndgho

2- (3, 5-bis- vatmwrhlthn@mghﬁﬂfﬁ] fitptygngsbikeNHfor 60 min with PEI (0.3 %!} with 2 x 2 ml washes

6- (1, 1-di
b 0, BTN S R A s
| i gands 1§ or Yﬁe'—é@aﬁmmwntlﬁﬁ hassiks weecrgsfosmed é)(ﬁl‘l?é@%téén ﬁtdewe@ew% They
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20 phenyl) pyridin-3-yl}-N-methyl-isobutyramide are potent and selective ligands for

recombinant human NK, receptors expressed in CHO cells. They have affinities (pKi) of
8.9 and 9.5 for the human NK, receptor, repectively and over 3 orders of magnitude of

selectivity for the NK; receptor compared to other neurokinin receptors.

The activity in vitro was examined by studying its effect on substance P induced

It
L1 ]

Ca*" influxes in CHO cells expressing the recombinant human NK; receptor. In these cells,
substance P causes a concentration dependent influx of Ca®* which can be measured using
ELIPR technology. Increasing concentrations of either 2-(3,5-bis-trifluoromethyl-phenyl)-
N-[6-(1 ,1—dioxo—1?Lé-thiornorpholimtl—yi)-4-0-t01y1-pyridin-3—yl]-N-methyl-
isobutyramide or 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-1A%-thiomorpholin-
30 4-yl)-4-(4-fluoro-2-methyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide inhibited the

“substance P induced Ca®" influx. These data indicate that both compounds are antagonists

at human NK, receptors.

In vivo 2—(3,5-bis-triﬂuoromethyl-phenyl)—N~[6-(1,1—dioxo-lls—thiomorpholin-4-

y1)-4-o-tolyl-pyridin-3-yl}-N-methyl-isobutyramide antagonises foot-tapping behaviour

35  induced in Gerbils with intracerebroventricular (i.c.v.) injections of an NK| receptor

agonist. The dose for this compound calculated to inhibit 50 % of the foot-tapping
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(3,5-bis-trifluoronethyl-phenyl)-N-[6-(1, 1-di oxo- 1X6-t hi onor pholin-4-yl)-4-
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phar macoki netic p ramat?rs 0 ? unds a} been eyval uated .in bath
rats and dotggomqrﬁ plin 4- yl)-4-o-toly pyrldm 3-yl -N-methyl-isobutyramide has a terminal half-

2- ( 3, 5- bi s-life bf ¢ hotie edéiyincpbeny |n)lfrh|rr[/lﬁg; b Yollme aPedestdutfon of 4 I/kg and an oral

erminal napoai sy 7806 BBt bl kel e TR R AR T The G

di stri bati onl/ofin/kg Akda addmmfdrsa'ﬁbutmn of 4 I/kg. Similarly, in rats 2-(3,5-bis-
trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-1A°-thiomorpholin-4-yl)-4-{4-fluoro-2-methyl-
phenyl)-pyridin-3-yl]-N-methyl-isobutyramide has a terminal half-life of 21 hours, a
clearance of 0.3-1.2 ml/min/kg, a volume of distribution of 0.7 I/kg and an oral

bioavailability of 61 %. In dogs the molecule had a half-life of 56 hours, a clearance of 1.4
25 ml/min/kg and a volume of distribution of 1.5 1/kg.

The compounds of formula I as well as their pharmaceutically usable acid addition
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
- pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
30 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
35 _ s-tarch 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.
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or liquid polyols etc. Mreover, the pharmaceutical preparations can

cont ai n pr eser VEid desage sovalyivithiewide hpie sidatll] dfzense, beditterd ne thegedivisiual

emul sifiers;  SHELADH Sch fRRLAPLSRe. th' BUPHAR Re calBbE Sral AmikRIWiAa daily
15 dosage of about 10 to 1000 mg per person of the compound of formula I should be

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

The following Examples 1 and 2 illustrate the present invention without limiting it.

All temperatures are given in degrees Celsius.

Example 1

20 2-(3,5-Bis-trifluoromethyl-pheny!)-N-[6-(1,1-dioxo- 1A -thiomorpholin-4-y!)-4-o-tolyl-
pyridin-3-yl]-N-methyl-isobutyramide

a) 4-{5-Nitro-pyridin-2-yl)-thiomorpholine

To a solution of 20 g (126 mmol) of 2-chloro-5-nitropyridine in 200 ml tetrahydrofuran
were added dropwise 32.5 ml (315 mmol) thiomorpholine within 10 min. The reaction

25 mixture was refluxed for additional 2 h. After cooling to room temperature, the solvent
was removed in vacuo and the residue was re-dissolved in 200 ml ethyl acetate. The organic
phase was washed with 200 ml 1 N sodium bicarbonate solution, dried {(magnesium

sulfate) and evaporated to give 29.3 g (quantitative) of the title compound as a yellow solid.

- MS m/e (%): 225 (M™, 78), 152 (100), 124 {62).
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the reaction m xture_was heated at 85 for 18 h. R‘ sus ens n was
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oil. This cride product was dissolved in 10 m di chl oronef hane. Under
stirring, 7O0MRAYDEES PHIAY §Y8RSpi val oyl chloride and 860 ngy (7 mol) of
N- et hyl di i sopropyl am ne were added and the reaction m xture was stirred at

roomteqper;asuﬁ)@é%\)eisml(WH*'ﬂb@ﬁ 30 M water inand 3 m of 1 N
hydrochl oric acid solution were added to reach pH 1. The organic |ayer

¢) N-(4-Todo-6-thiomorpholin-4-yl-pyridin-3-vl1}-2,2-dimethyl-propionamide

Under argon, a solution of 75 g (268 mmol) 2,2-dimethyl-N-(6-thiomorpholin-4-yl-
pyridin-3-yl)-propionamide, 187 g (1.61 mol} N,N,N’,N’-tetramethylethylenediamine and
85 g (604 mmol) 2,2,6,6,-tetramethylpiperidine in 750 ml tetrahydrofuran was cooled to —
20 65°C in a dry ice bath. Within 30 min, 805 ml (1.29 mol) ofa 1.6 N n-butyilithium
solution in hexane were added dropwise. The reaction mixture was allowed to warm up to
—15 °C and was stirred for 3 h at this temperature. After cooling again to~70°C, 354 g
(1.40 mol) iodine {dissolved in 1000 ml tetrahydrofuran) were added dropwise during 2 h
and stirring was continued for 1 h. The suspension was warmed to —60 °C and was poured
25 into 1000 mi of 30 % sodium thiosulfate pentahydrate solution. Then, 750 ml tert-butyl
methyl ether were added and the organic layer was separated. The aqueous layer was
extracted three times with 750-ml portions of tert-butyl methyl ether and the combined
organic layers were dried (sodium sulfate) and evaporated. Flash chromatography gave

68.9 g (63 %) of the title compound as light brown crystals.

30 MS m/e (%): 406 (M+H", 100).

d) 2,2-Dimethvl~N—( 6-thiomorpholin-4-yl-4-o-tolyl-pyridin-3-yl)-propionamide
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(quanti t at id¥é@lor@methane. The comblned organic E:lyers were washed with 50 ml brine, dried
' (sodium sulfate) and evaporated to give 2.53 g (95 %) of the title compound as a brown
solid.

20 MS mfe (%): 286 (M+H", 100).

f) Methyl-(6-thiomorpholin-4-vl-4-o-tolyl-pyridin-3-vl}-amine

To a solution of 2.46 g (8.6 mmol) 6-thiomorpholin-4-yl-4-o-tolyl-pyridin-3-ylamine in
38 ml tetrahydrofuran were added 2.38 g (17 mmol) potassium carbonate (dissolved in 25

ml water) and 1.03 g (9.5 mmol) ethyl cloroformate. The reaction mixture was stirred for 1

|53
L

h at room temperature and evaporated to remove tetrahydrofuran. The aqueous layer was
extracted twice with 50-ml portions of dichloromethane and the organic layer was dried
(sodium sulfate) and evaporated in vacuo. The residual oil was dissolved in 30 ml
tetrahydrofuran and 7.4 ml (2.6 mmol) 3.5 M sodium bis{2-methoxyethoxy)aluminum
hydride solution in toluene were added within 30 min. The reaction mixture was stirred at
30 50 °C overnight. After cooling to 0 °C, 7.5 ml 1 N sodium hydroxide solution were added
dropwise. Tetrahydrofuran was removed in vacuo and 10 ml of water were added. The

aqueous layer was extracted twice with 20-ml portions of dichloromethane and the
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15 h) 2-(3,5-Bis-trifluoromethvl-phenyl)-N-16-(1,1-dioxo-1A%-thiomorpholin-4-vi}-4-o-

B0 HO D ; A

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

To a solution of 1.00 g (1.72 mmol) 2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-(6-
thiomorpholin-4-yl-4-o-tolyl-pyridin-3-yl)-isobutyramide in 10 ml methanol were added
1.59 g (2.58 mmol) OXONE®, After stirring for 2 days at room temperature, 5 ml 38 %

20 sodium hydrogensulfite solution and 20 ml saturated sodium carbonate solution were
added consecutively and methanol was removed in vacuo. The residue was diluted with 25
ml water and extracted with three 25-ml portions of dichloromethane. The combined
organic layers were dried (sodium sulfate), purified by flash chromatography and
~ crystallized from ethanol to give 980 mg (93 %) of the title compound as white crystals.
25 M.p. 200-201°C.

MS m/e (%): 636 (M+Na™, 20), 614 (M+H", 100).
Example 2

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-1A%-thiomorpholin-4-y1)-4-(4-fluoro-
2-methyl-phenyl)-pyridin-3-yl]-N-methyl-isobutyramide

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

procedures described above for the preparation of 2¥(3,5-bis-triﬂuoromethyl—phenyl)—N-




g) 26 January 2006
2-(-3,5-Bis-trifluoronethyl-phenyl)-N nmethyl-N-(6-thionorpholin-4-yl-4-o0-to
es 5 pyrii a3l ) -1 sobutyram de A solution of 2.32 g (7.

et hyl - (6% ‘f}{%’?r%%hm i n-4-yl-4-o-tolyl-pyridin-3-yl)- ani rCriiAssL g
(11.6 nmol) N-ethyldiisopropylamne in 293 tetrahydrofuran was cooled in
an ice bath and 2.72 g (8.5 nmol)

2-(3,5-bi sqtrifl onpd - A5 et byl Rrepk ¢ } g re;added
ar opui se. - TG HBEC TR o iR e A R RiaBR N RO a8 LECE,
and evapor asieg 4-flucracimethhehersdtiodomsic ued issteadef dadlylborafio acild id stdp di ddipum
car bonat e iﬁgwg%ﬁgfﬁnd extracted three times wth 200-m portions of ethyl
acet at e. " C I fed organic |layers were dried (sodiumsulfate) and
evaporated. The residue was crystallized fromethanol to give 3.60 g (80
% of the title conpound as white cristraplsA MS nfe (%: 582 (M+H , 100). 15
h)

2-(3,5-Bis-tri - - N16- - di -t hi lin-4-yl)-
T CoR T pyr PRSI I b B i R B ETRIRAR! 0
(1.72 mmol ) 2-(3,5-bis-trifluoronethyl-phenyl)-Nnethyl-N-(6-

t hi omor phol'i n-4-yl -4-o0-tol yl -pyridin-3-yl)-isobutyranmgitablet 10 nl et hano
were added 1.59 g (2.58 mmol) OXONE(r). After stirring for 2 days at room
tenper at ur 400 fbsafRc® 20 sodi um hydrogensul fite sol utiongand 20 m
saturated so iun1car%onate solution were added consecutively and nethano
“was renoveda¢taseyacua. The residue was diluted with 25 n#3 water and
extracted Withbjpee 25-nl portions of dichloronethane. jfe conbi ned
organic layers were dried (sodiumsulfate), purified by %Iash

chr omat 8gr apiesocarstnllingoglulase i zed from ethanol to give 98% ng (93 % of the
title conp 88 v%;gagﬁecr ystals. 25 Mp.200-201C. M5 nlg (%9: 636 (M-Na+,
20), 614 ( H00) " “Exanpl e 2
2-(3,5-Bis-trifluoronethyl-phenyl)-N|[6-(1, Tablebweight. 618hi onor phol'i n- 4-yl )
-4-(4-fluoro 2-nethyl -phenyl)-pyridin-3-yl}-Nnethyl-isobutyram de 30 The
title conpound was obtained as mhiteEﬁﬁH%ggls in conparable yields
according to the procedures described above for the preparation of

2-(3,5-bis-trifluoronethyl-phenyl)-N 26 January 2006 WO 03/011860 -13
' Capsules of theé following composition are manuifactured:

15 | : mg/capsule
Active substance 10
Lactose ’ ‘ 155
Corn starch 30
Tale 5

20 Capsule fill weight 200

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

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




PCT/ EPO2/ 08311 [6-(1, 1-di oxo-12, 6 26 January 2006
-t hi onor phol in-4-yl)-4-o-tolyl-pyridin-3-yl]-Nnethyl-isobutyram de using

4 quoro phenyl boronic acid i nstead of o- tol yl bo in step
Sl SR |

3.6C. Exanple A 5Tablets of the foll ow Compost ti on
are nanufactured in the usual manner: ng/iabl et Active substanceS Lact ose45
Corn starchl5 toMcrocrystalline cellul ose34 Magnesi um stearatel Tabl et

wei ght 100 Exanple B Capsul es of the E&%FQV@ ng conposition are
manuf act ur ed: i 5 ng/ capsul e Active subStance 10 Lactose 155 Corn starch

30 Talc 5 20 Capsule fill weight 200 The active substance, |actose and
corn starch ar egUPiPPSiquﬁFsﬁft)bécﬁo oving FRTRIsILaRRre mERufagtured: commi nut i ng

machi ne. The m xture is returned to the nmxer, the talc is added thereto
and m xed thoroughly. The m xture is filled by nachinqn%ghg%hard gel ati ne
capsul es. 26 January 2006 WO 03/011860 PCT/EP02/ 08311 - anple C

Supposi tories, of the follow ng conposition are nanufact ured
Active substance 15

5 Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds of

10 suitable size, left to cool, the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.
Example D

An injection solution may have the following composition and is manufactured in

usual manner:

15  Active substance 1.0 mg
I n HCI 20.0 pl
acetic acid 0.5 mg
NaCl A | 8.0 mg
phenol 10.0 mg

200 1n NaOH - q.s.ad pHS

H;0 g.s.ad 1 ml




ma/ supp. Active substance 15 Suppository mass 1285 Tot2f Jahaay Z0eé
suppository nmass is nelted in a glass or steel vessel, mxed thoroughly and
cooled to 45C. Thereupon, the finely powdered active substance is added

t hereto_an irred until it has dispersed conpletely. T reis
poured i %“Ei%iﬁosmory nmoul ds of io0 suitable size, | ef t¥ %'&%@%ﬂ lthe
suppositories are then renoved fromthg.nmoul ds and packed individually in
wax paper or netal foil. Exanple D An inj “ection solution may have the

foll owi ng conposition and is manufactured in usual manner: 15 Active
substance 1 n HO acetic acid NaCd phenol 20 1 n NaOH H20 1.0 ng 20.0

.t1 0.5ng 80nm 100nm qg.s. ad pHS5 qg.s. ad 1 mM 26 January 2006 WO
03/ 011860 PCT/ EP02/08311 -15 O ains Iglaieonpound of fornul a

1. A compound of formula -

5 wherein
N R' is hydrogen or fluoro;
and their pharmaceutically acceptable acid addition salts thereof.
2. A compound of formula | according to claim 1, wherein the compound is

_ 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-11°-thiomorpholin-4-yl)-4-0-
10 tolyl-pyridin-3-yl]-N-methyl-isobutyramide. f =

3. A compound of formula T according to claim 1, wherein the compound is

_ 2-(3,5-bis-trifluoromethyl-phenyl}-N-{6-(1,1-dioxo- 11-thiomorpholin-4-yl)-4-(4-
fluoro-2-methyl-phenyl)-pyridin-3-yl}-N-methyl-isobutyramide.

4. A medicament containing a compound of formula I as claimed in claims 2 and 3.

15 and pharmaceutically acceptable excipients.

5. A medicament accord{ng to claim 4 for the treatment of diseases related to the

NK-1 receptor.

6. A process for preparing a compound of formula | as defined in claim 1, which

process comprises

20 reacting a compound of formula




"F3 wherein Rl is hydrogen or fluoro; and their pharnacsutanoatylanoaccept abl e
acid addition salts thereof. 2. A conpound of formula | according to claim
1, wherein the compound is

~ 2- (3, 5-Rsfoiigeb uor onet hyl - phenyl ) - N-[ 6- (1, 1- di oxo-i PCT/EP02/08311

- X6-t hi onor pholin-4-yl)-4-0- 10 tolyl- pyr|d|n 3-yl]- N—nethyl-lsobutyranlde
3. A compound of fornula | according taécl aim1l, wherein the conmpound is
2-(3,5-bis-trifluoronethyl-phenyl)-N[6-(1,1-di oxo-1)!-thionorpholin-4-yl)-
4- (4- fluoro-2-nethyl-phenyl)-pyrigdin-3-yl ]-Nnethyl-isobutyramde. 4. A
medi cament containing a conpound gf formula | as clained in clains 2 and 3
I S and pharnmaceutically accept af exci pients. 5. A nedi canent accordi ng
to claim4 for the treatment of disgases related to the NK-1 receptor. 6.
A process for preparing a conpsuny of (fonmula 1-as defined in claiml,

whi ch process conprises 20 react ' d_of, fornula 26 January 2006
WO 03/011860 PCT/ EPO2/ 08311 -16 0 a conpound of fornmula CF3
5 wherein R maybe hydroge o, Oan desired, converting the
conpound obtained into a pﬁ/eﬁbceatlcally ac eptablﬁ. aC|d addi tion salt

fy

7. A conpound of fornula IS ording to any &fe of claims 1, 2 or 3,

whenever to prepared by a process as clained in claim®6 or by an’

equival ent method. 8. The use of a conmpound of formula | in accordance with
clai ms | With GQXPWE®he pmanufacture of medicament for the treatnent of

di sease.

to a compound of formula

5 wherein R' may be hydrogen or fluoro,
and,

if desired, converting the compound obtained into a pharmaceutically acceptable acid
addition salt.

7. A compound of formula I according to any one of claims 1, 2 or 3, whenever

0 prepared by a process as claimed in claim 6 or by an equivalent method.

8. The use of a compound of formula 1 in accordance with claims 1 to 3 for the
manufacture of medicament for the treatment of disease. i

9. The use of a compound of formula i in accordance with claim 7 for the
manufacture of medicament for the treatment of diseases relating to the NK-1 receptor.

15 10. The use of a compound of formula I to any one of claims 1 to 3 for the

manufacture of medicaments for the treatment of diseases relating to the NK-1 receptor.

11. The use of a compound of formula I to any one of claimis 1 to 3 in accordance

with claim 10, for the manufacture of medicaments for the treatment of migraine,




9. The use of a conpound of fornmula |I in accordance wi td46 Jdnaamzbo6or t he
manuf acture of nedi canent for the treatnent of diseases relating to the
NK-1 reg 15 10. The use of a conpound of fornula : e of
clainsaﬁﬁﬁ%ﬁgmpor the manufacture of nedicanents for t%%ﬁFﬁgﬁp' nt of

di seases relating to the NK-1 recepton, 11. The use of a conmpound of
formula Ito any one of claims 1 to 3 in accordance wth claim10, for the
~manuf act JEH SRR Sa f 2006
VO 03/ Oer%60 PCT/ EPO2) 08311 W “E'?éﬁ%gﬁ""%rf ﬁr%%pg W&g’s‘]’%%%g li al
hyper r ed2€ ["GItment phgisosderat %F%%@@i\ma?% édgease,rarrmﬁy, depressiors grivent of

di sor derfﬁ:adlda:ﬁle ufdtllﬂﬂm?ﬁf dﬁkdﬁ&@ mﬁu,dh saaaas, cﬁﬂé‘rh@taﬂergM'iﬁ§i§ l@ahn%;éaase,
headache | zhe marl sease, au clerosis, . oedeng, ergi.c

hrnrt 1 el BB S ER ARGy A b oo i s P G s o5,
psyc hosiesesisptrimany mcoklmmmse, )mhuoani unolvgiciar psychosommaticsdisarderipdayicer,

i hcont i ti.c dlsorder cancer

wi t hdr aV\Qfg awa%%rglgw ? agélhg?‘% ve '3‘3%1‘ 0&?%%1%%@% es tg?urﬁfco?ﬁahnelnj?ryau matic
brain |ﬂfbﬁy%ﬂé¥°%ﬁﬂﬁ eiplagidt at i ¢ hyperpl asia. 12. The use of a conpound of
“forrmula | in accordance with clainms 10 and 11 for the nmanufacture of

medi cament s 120Thd die of & eahpBitd SHffodBiA € HPARBrdaRBXivRh YaBhs 8BSd §1 fdrthd 3. The

invention as herei.nbefore des
: manu%acture of me ?h(:.ament-c‘lag tke preaclment of depression, anxiety or emesis.

10~ 13. The invention as hereinbefore described.
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