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salts are qhahthﬁbm&ﬁﬂahw;M@hq&ﬁhecﬁhﬁhﬁmﬁutIC propertles It has been
found that the conpounds of the present invention are highly t 5 selective
ant agoni sts of the Neurokinin I (NK-1, ggsubstance P) receptor. Substance P
is a naturally occurring undecapepti dg belonging to the tachykinin famly
of peptides, the latter being so-nangdXyecause of their pronpt contractile
action on extravascul ar snooth nuscl gsue. The receptor for substance P
is a menber of the superfam |y of pruotei
PCT/ EPO2/ 08311 -2- receptors. The neupgope
(NK-1) is widely distributed througho@t

wherein
R' is hydrogen or fluoro;
5 and to their pharmaceutically acceptable acid addition salts thereof.

Specifically, the invention relates to the following compounds:

2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo- 1A% thiomorpholin-4-yl)-4-o-
tolyl-pyridin-3-yl]-N-methyl-isobutyramide and
2-(3,5-bis-trifluoromethyl-phenyl)-N-{6-(1,1-dioxo-1A°-thiomorpholin-4-yl)-4-(4-
10 fluoro-2-methyl-phenyl)-pyridin-3-yl]-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 prompt contractile action (;n extravascular smooth
muscle tissue.

The receptor for substance P is a member of the superfamily of G protein-coupled
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glggr gggpt I Tgkg@?%g%}% ¢ Sérsﬁaég;%gggleggg%% %@%IPI}%QW dfrﬂacg%gor treati ng
a psychoi mﬂ;ncﬂtggj\utagcpmsts , J. Auton. Pharmuol 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-
receptor 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 Sci., (2000), 67(9), 985-1001 describes, that astrocytes express functional



a psychosomatic disorder by adm nistration of a tachykinin receptor, such
as NK-1 35 receptor antagonist. Life Sci., (2000), 67(9), 985-1001
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transport tk? f"%g the brain. Objects of the present invention are the

conmpounds of foriula | and pharma- .
The compounds of the present invention are further useful for the treatment of

benign prostatic hyperplasia (BPH), which is common in older men. BPH can be
20 progressive and lead to urinary retention, infections, bladder calculi and renal failure. This
indication has been 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, pharmacokinetics in distribution and transport to

25 thebrain.

Objects of the present invention are the compounds of formula I and pharma-
ceutically acceptable salts thereof, the preparation of the above-mentioned compounds,
medicaments containing these compounds and their manufacture as well as the use of the
above-mentioned compounds in the control or prevention of illnesses, especially of

30 illnesses and disorders of the kind referred to earlier or in the manufacture of
corresponding medicaments.

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

35 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,



ceutically acceptable salts thereof, the preparation of the above-nentioned
conpounds, nedi canents containing these conpounds and their nmanufacture as
well as twewseised the above-nentioned conpounds in the ®eoTiERPOR/OSH1
prevention of illnesses, especially of 30 illnesses and disorders of the
kind referred to earlier or in the manuf-dcture of corresponding

medi caments. The nost preferred indications in accordance with the present
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di sorders, anxiety or enesis by the adm nistration of the 35 NK-1 receptor

antagoni st. A pmjor depressive epi sode has been defined as being a period
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i norgani ¢ and organi c acids, such as hydrochloric acid, nitric acid, WO
03/ 011860 PLT/ FROEN®EBKremponndef fasmug aci d, phosphoric acid, citric acid,
formc acid, fumaric acid, maleic acid, acetic acid, succinic acid,
tartaric acid, methanesul fonic acidR'p-tol uenesul fonic acid and the |ike.
The present compounds of fornula | apnd their pharmaceutically acceptable
salts can be prepared by nethods in the art, for exanple, by a
processes described below, 5 whieh pfocess conprises a) reacting the
conpound of formula R NCF3 NNOI | | CF3 J with OXONE Oto the
compound of formula R CF3 N N O _~_N CF,

. CF,

with OXONE®

to the compound of formula

N CF,

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-phenyl)-N-methyl-N-(6-thiomorpholin-4-yl-4-o-tolyl-pyridin-3-yl-)-
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
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20
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In this scheme R' is hydrogen or fluoro.

As mentioned earlier, the compounds of formula I and their pharmaceutically usable

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.
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I5 by scintillation counting. All assays were performed in triplicate in at least 2 separate

experiments.

The compounds 2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-1A°-
thiomorpholin-4-yl)-4-o-tolyl-pyridin-3-yl]-N-methyl-isobutyramide and 2-(3,5-bis-
trifluoromethyl-phenyl)-N-[6-(1,1-dioxo-1A%-thiomorpholin-4-yl)-4- (4-fluoro-2-methyl-

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

(3]
wn

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
FLIPR technology. Increasing concentrations of either 2-(3,5-bis-trifluoromethyl-phenyl)-
N-[6—(1,1-dioxo-lks—thiomorpholin-4-yl)—4-0-tolyl-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-1A°-thiomorpholin-4-

yl)-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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recept or, MPEASBRSOPETNTLRR bR pe/ail it rapisedio Cr‘?ﬁbqi‘?t‘?y chithe fogf-Lapping ty for

t he NK1 red:;ebatmLucSmnhnﬂ@dz 1 »5 diheifluoeanekilnplenyBaensqi 3-didke 186t i vity in
vitro n by 434U Lt C i ced 25 Ca2+

i nfl UX\Q?I ﬁ?l(l gﬁi?l r¥4§>2 g{%@?ﬂm nget{?ec‘}hnﬁ?lt)m}&?a gﬁﬁ'ﬁﬂr}ggcept or. In

t hese cel | ssobusupmiderndse alﬂtagaug@cgNéi] sgmeerinduder dvptetepring enGeibis. Tk doke foa 2- F

whi ch can B UEABYIAS AN bR 506%@%@% ta&;?ﬁ{g%ﬁmgumm%ng ons of

either 2-(3,5- -trifluoroneth di oxo-1

6- t hi onor pﬁémw*qafmwaﬂ% kg )fb?thﬁl P%“‘B“JF‘]" Srtb%ﬁé‘trmmwr%wpdﬁme or
2- (3, 5- bi sahta f)hid@f}ﬂmmylloupmwk)haw-lb (rhl. 1- di oxo- 12, 6-t hi omor phol i n- 30
4-yl)-4-(4- quoro 2- met hyl - phenyl ) - pyri di n-3-yl ] - N-rrethyl-lsobutyram de

i nhibited the subdhardeeRnicodtiagon, (B&bt}QZ'-(B BitivxifludhesethghpRenydidat @, t-hat
bot h conpounds are antagonists —at human NK1 rece tors. In vivo

2|- (3) 5- bi sldt“?’iOfWo‘rhéﬂfé@WPmbﬁeﬂW)O Rﬂ)[lﬁ?Y(lihfﬁ’d’ll oliﬁldnithy%w@wtmml%md i 4-
4- 3
behai our * Cos o Fited PRI (s SR IR S B BR AR 35 | LflgfeneP! M

injections xﬁﬁthﬁrpﬂ\dmd)rﬁelelm Byl jag ankthtl-isdheydasige drelpotdat SntaQIMALSNK,

cal cul ated. t(? ‘ng %lt 50. of thﬁ f oot -tappi ng WO 03/ 011860 PCT/ EP0O2/ 08311
-8 behavi od? Y6 1PE Vh‘b“rf)f”atl e&dﬂ? istration was 0.8 ng/kg. The plasnma | evels

t t hi h b d
and i 0 vs. 1 oungernarmicoRREE PP Rt GanEaR AU bR oS0 SR Ae 1N Baqui r e
t o conpl et ehty abtl dogs. ﬁmeltf,@dﬁﬁtlap}pmﬂvgnotmﬂaz%pbmyl) -5 - ( 1alr-Hipxo-1A.°-
2-(3,5-bis tfuolnw gﬁ@mt)’b}y% Afpg)lai'}h%% (1‘1- njretgf(lq ﬂ'y%gmlée has terrr]\Eal hahf— I -

t hi onor phoI In "uor y I n-3-
i sobut yr ani lifeo £ Beiram cg gf4. Nmﬂ/ragﬁlm gtVOh é@stlfl'Mtart@ (kggmdﬂn@albl |'s.
The dose f %ﬁoavﬁﬂl‘dbﬁht‘}@)ﬁ@@%’"ﬂn 884saHé AloRdule®atl AMaliltfe 508 R6.af, atdhardreebf § appi ng
behavi % fn?ll/lln?n g gnc?a volume of distribution of 4 1/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 I/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 starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

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



adm nistration was 0.1 ng/kg. The total plasma |levels that are required to
conpletely antagonise this behaviour are less than 10 ng/m . 10 Therefore,
i n concl uwoag/o1tset h 2- (3, 5-bi s-trifluoronethyl - phenyl ) - N- [PET(EPOL68311

di oxo-12. 6-t hi onor phol i n-4-yl)-4-o-tolyl 9pyri di n-3-yl]

- N-net hyl -i sobutyram de and 2-

(3, 5-bis- trrfluoronethyl pheny I& [6-(1, 1-di oxo- 1k6-t hi gnor phol i n-4-yl) - 4-
(4-f1 uor o- 2- nétlmhepﬁaam tggye GFlﬁU‘BQS?PiUIN%E ayregrtslaﬁetlg:wamsa@wareémpotent
ant agoni st 3o1ef af¥4iquid pgysRdtdehaviours in the Gerbil. 15 The

phar macoki net i c par arret ers of both conmpounds have been evaluated in both
rats and dogs.

2-(3,5-bis-tri 15r1 %Jrl%%rmgnts i ehgmpopfactgre of selugipgsyndisygups are e.g. water,

t hi onor phol rog,bg $kdhadosR; hnobry budayfd ok @c.yl ] - N-met hyl -i sobut yram de has a

term nal haIf- |fe of 9 hours, a clearance of 4.7 n1/mn/kg, a vol une of
drstrrbutron of and ?n oral bi coavail ability ag‘f 1? B/ gs,the
nol ecul € had a H%;rtrer frdengp I ipjgefpan solptions are £ waist, acohy SanqlYﬁlﬁﬂ Gc8hd a

vol une of aestdbldsilsiedn) of 4 1/kg. Simlarly, in rats 2-(3,5-bis-
trifluoronethyl-phenyl)-N[6-(1, 1-di oxo-1 X6-thi onorpholin-4-yl)-4-(4-fluoro

-2-net hyl - phe r -N: et h I-isobut ram de has a term nal
hal f-1ife of 2%’%‘1!? g"C‘Pale“qéfoéaP BHoys ¢ e%g-f?“é”rﬁi/ ?ﬂ?aﬁgﬁ{ﬁ? °§S>\7‘6‘|" Cof
di stri buti eempfigid diAil§gidgpadycdnetar al  bi oavail ability of 61 % In dogs the

nol ecul e had a haIf-Iife of 56 hours a clearance of 1 4 25 n1/m'n/kg and a
vol une of di st but i h tcgl S mfl ﬁgl

thei r pharmace ‘?%%Yﬁr?/‘ 88%“&‘“5& %&B?rf‘ ‘h‘caEéP‘t‘ é” %{ﬁset%’ &% EP‘é s,

medi cament stabewq.s wettihf) egenay, mnnfmfpharmmtsr, aﬁbrapfseﬁ);arroaim@lﬂts fdherying

phar maceut i epar at i op i Stered n fhe form of
Pabl ets. ol earoragrave BirdusmBaR i LgReE) thpr Endupifpledtonl

sol uti ons, oelmultisdropeitiosllysubpblesubsisnceshe 30 adm ni strati on can, however,

al so be effected rectally, e.g. in the form of suppositories or

parenterally, njection.s i ons of
Pormil a1 ana kg BesPrarBorh B GEksPd S faF e S B IRNTSREL
processed mtqrhrep{earsrmceedt paratilyr daselt genervdrigain asoof mnlgﬁlmlmsexmmpa ésitys f or
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dragees and hard gel ati ne capsul es. WD 03/011860 PCT/ EP02/08311 -9

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-phenyl)-N-[6-(1,1-dioxo-1A°-thiomorpholin-4-yl)-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 (MY, 78), 152 (100), 124 (62).



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

t he manufwotoameised sol uti ons and syrups are e.g. water, PoiTYEPO%08311
saccharose, invert sugar, glucose etc. 5 Suitable excipients for injection
solutions are e.g. water, alcohols, polydPs, glycerol, vegetable oils etc.
Sui tabl e exci pients for sup03|tor| es are e.d. natural or hardened oils,
waxes, fat b)ZZQBrmethylnNr(é- 810 ",!".‘ -Aol-pytidingd-g) -y epY@AEAe t he

phar maceut i cal pr epar ations can contain preservati ves solubilizers, 10

stabilizerg, awelts[sénraﬁm%ﬁrq m)th(4 @:HH{&) dﬂ4e(f55mt§)‘l\@§§rﬁﬂ'ﬁ)' &mﬁl@m{oﬁﬂé $ 8 ml
flavorants, salts for vary m)tl C pressure, f'ers, maskin

agents or ﬁﬂ’tafl@kzlr’dl%’ff%wa%é’ﬁre@élﬁe‘éﬂ §@» %ﬁ"tra‘i’lhogllf?lll Powé‘trhérfew ﬁ’é’rpéﬁééf‘ll cally

val uabl e S‘H?@do%ﬂl%%% acxﬁh@lu@@ﬁﬁgﬁleﬁﬁmedﬁ@ Werdalddhnt tﬁ@rdaktﬁ@)d i @0 WislHeate@f
cour se, itted to the individua requi renents in each particul ar case.

In generial at$%°G fos 184sdh @)fUSB?félO“a‘élffﬁfﬂ‘ie aaﬁtbﬁfealdéawaywa%déd%‘%jé"”&f191b0ut
10 to 1poonﬂ$oP§6nsQ§’re§ﬁﬂopthE hﬁra@m%mporg{edfzmmb@ogwéﬁ% op§8urple oil.
appropriate, al though the above upper can al so”" be exceede

necessary. The follomnn Exanpl es. 1 and 2 |Ilustrate t he present |nvent|on

wi t hout 1 i rintsigagds pro usauwa*tdéﬁ%%dampégl difdogmethanenUgderssigdnged P

Exanpl e 1 2nol) of pivaloyl chloride and 860 mg (7 mmol) of N-ethyldiisopropylamine were added
2-(3,5-Bis-trifluoronethyl-phenyl) - 6(11d|oxo |xé) 1. onor phol i n-4-yl) -
4-0-tol yl - abd,ltlpedieﬁctgm};p]xtuqq_%ftm;?d qtgawttwa?ﬁa%e ayermght Then, 30 ml water

4- (5- Ni {7 0aRY Birdl dF1¢ MY dro&kbbﬁ@&ﬁcﬂ)mtlﬂunﬁw&@ a8d&PloUed PpIf . R @gdriefysamol ) of
2-chloro-5-nitrop rldlcg%ﬁln 200 tetraECgrofuran re addeg dropvvlse
32.5 m (31«9*%@64% raﬁﬁ%]“ﬁnl?é(ve‘Hi’ﬁ Wih A N dlsoghderig acteolutpnyi xt ur e
was refl uxedjuben tagddi f0 wititboduh- cafbfohetre a8 @QkirRteed Witk ARAICrEMPRLAL Uhe, the

sol vent was rem)ved in vacua and the residue was re-dissol ved in 200 m

et hyl acet &rganicipgergyag dried (sogdnum snlizea apd sKerated k 2o mg (N %o af thstitle
bi car bonat ¢, %uﬁagp u@[é&%t;ﬁmgney um sul fate) and evaporated to give 29.3
g (quantitative) of I?he title conpound as a yellow solid. Ms me (%: 225

(M, 78), 152 (1 3 %4 (6,2)1 WO 03/ 011860 PCT/ EPO2/08311 -10
15 MS m/e (%): 280 (M 00).

¢) N-(4-Todo-6-thiomorpholin-4-yl-pyridin-3-y1)-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 adry ice bath. Within 30 min, 805 ml (1.29 mol) of a 1.6 N n-butyllithium
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 ml 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-Dimethyl-N-(6-thiomorpholin-4-yl-4-o-tolvl-pyridin-3-yl)-propionamide




b) 2,2-D nethyl -N-(6-thionorpholin-4-yl-pyridin-3-yl)-propionam de To a
suspension of 1.0 g (4.4 mol) of 4-(5-nitro-2-pyridyl)-thionorpholine in 8
m et hanwio l@ndisgo M water were added 1.5 g (27 mmol ) of ipcarEpozvsier. A few
drops of 3 N hydrochloric acid solution in diethyl ether were added and
the reaction m xture was heated 5 at 85-Clfor 18 h. The suspensi on was
filtered and the residue was washed 5 tinmes with 10- nml portions of

et hanol . THemfxturera{td)5\ge(d 0 8vapoh) A ¢4t idde-eraliamorphdinve yBRridig-3ef1)-d.2our pl e
il. Thi
oi isg %%ﬁg @rog%wlw@%#mémeé@% 2]r\psogllurg'c ﬁg@%@%@%“@@?

stirring, 700 i val aﬁ | oride an

N- et hyl di i sopeb pstra( ﬁ@hmylehmhw)p adiuatie), 6éatgt(|0dnnmok)tmlledlmllémqtated at
room t enperggyr 4, HiEBoroRk (i fo

hydr ochl ori caaCS?&q\égbut]?lgIrl Owtere agﬁedngy\‘?gg{geégan %w tgrggg%?ljgi }éyfséfFer was
separ at €d apdingte ragmdonperiatiyerthoaguenasplaase wis wparmdwdmmdotw@ wich d

sol uti on, HR Bhibh Rl hicagiy

di chl or onet ﬂgln&k%mﬁﬁ (§rggr%{%c%%yér %laswgl%?g i g}i‘g%qjslﬁ?lbé?{e}gegqn%&&g
evapor at ed stléatey) ansl %’Bmorﬁgd(lélrl%ltl@rﬂ by ﬂ@htdtwl@a@@rm’bw gavealsSTgirquketivtiyetof] s .
15 Ms me ( %{h‘.{j s 1iEA )sol

N- (4-1 odo- G}Qtthl%%?}é In y 1% PQFBV?’N&“% 3-yl)-2,2-di net hyl - propi onam de
Under argon, a solution of 75 %26 ol ) 2, 2-di m et hyl

N (6- t hi oy pref4on-382 yM+Nayr )b 1 @dyH) .- 19Pbpi onami de, 187 g (1.61 rol)

N, N, N, N -tetranet hyl et hyl enedi am ne and 85 g (604 mmol)

2,2,6, 61(rt%§ b ARG AYHIHRRLA-ALNG-tbR-ppOdifl3-iekighydr of uran was cooled to 20
65 Cin a dry 1ce bath. Within 30 min, 805 mM (1.29 nol) of a 1.6 N
n-butyllithium solutjion in hexane were added dropvvl se.  The reactl on

m xture wad {EPIREE o -4re (hupmod) 2.2 ﬂsﬂﬁﬁﬁ}nﬂ (Getbiospqrppelin-fof-4ofolde ¢ hi s

t enper at ur @yrilnt &5 l)C&@Fidﬁgnﬁ&ﬁhf%trﬂ 3N Bydrocodc Qad (Auddn el Heaté@ldhﬁfér
(dissolved in 1006/ etrah¥dro uran) were added, dropw se during 2 and

stirring watEMildGedreryyehtsThe re?ﬁé’%‘ﬂ%‘érﬁéYaéﬁo‘?Aé%tQ/\%’Pﬁ’eGchém%’ @a%lﬁé was

poured 25 kAiOwbOR-mil &fnoﬁoof’/@@ﬁ?néaﬂe,hhm&wea@b@r RBR! BRY fikdt8yAQliktdon.
Then, 750 tert- but }I) her were added and the organic Iayer was

h
separ at €3 W%ﬁh@é&ﬁéam%@afﬁ%ﬁ et} Aehreidipereel 48 sedipm pydrexden

portions ofl@bhubdbyice EIRY TIRIAIBALARESs bXteacEQBINEGee WO%nﬁ)&tlbﬁy §f S were
dried (sodiumsulfate) and evaporated. Flash chromat cigrap y gave 68.9 g

(63 99 of tdleromethansnhiaseantined orgritic by erimers yashed with20 midripeedriod : 406

(MtH+,  100)sodfdm sulfate) and evaporated to gwe 2.53 g (95 %) of the title compound as a brown
2, 2-Di net hyl - N- (6- t hi onor phol i n-4-yl -4-0-tol vI-pyri di n-3-yl ) - propi onani de

solid.

20 MS m/e (%): 286 (M+H, 100).

f) Methyl-(6-thiomorpholin-4-yl-4-o-tolyl-pyridin-3-yl)-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

[08]
h

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



WD 03/011860 PCT/ EP02/08311 -11 A mixture of 4.05 g (10.0 nmol)

N- (4-i odo- 6-t hi onor phol i n-4-yl -pyridin-3-yl)-2,2- dinethyl-propi onam de, 54
m tol uerwp 03611860 2 N sodi um car bonate sol ution, 347 ng (®C3/EPorvod3)1
tetraki s(triphenyl phosphi ne) pal | adium(0), 67 ng (0.3 mmol) palladiun(ll)
acetate and 1.50 g (11.0 mmol) o-tolyl bd2onic acid was heated under argon
at 80 Cfor 18 h. After 5 cooling to roomtenperature, the agqueous phase
was separ acembined axgarhelayeraivere diiedisodigmyhlfatels eaperatathandprifieddy faslyani c

| ayers wer nd

evapor at ed%h%ﬁﬁlﬁ ?r )gitl? g)ngﬁgeyﬁ% gggﬁn%m%ﬁgta gg&%g ?/Méaaz\l/%u}ehg%%gl ‘quantitative)
of the title conpound as a}lql;fght brown solid. MS me (%: 392 (MtNa+, 4),
370 (MrH , Mboye (% 389 (Bl+thi d%br phol i n- 4-yl - 4-0-tol yl - pyri di n-3-yl ani ne A
suspension of 3.45 g (9.3 rnnol)

2, 2- di met hyh 2 s GOk R} QBRI PhédnW - Ndmerhy RNV L 6- Ry b i HaR-4¢| 1) 4-BLBRI-Onami de
in 95 mM 3 "N hydrochlaoric acid sol'ution was heated under argon at 110C
over ni ght . PYHEIn-Eabrisetiamidg e was cool ed to room t enperature, washed

W th two 1&%1&%@&@3@@7 pﬁmcm)elh@mlyl @Lméma%otlhl4ﬁt@@ BNEDyR&hL3-S1)- The
filtrate was diluted er and was adjusted to pH 11 by

addi ti on ofnpge %fkbaﬁ)amlh@awaf% eeth%vmprwlmaérn d:@ I tesshydigiurameapr oduct
was extractggledid i fBHeR ala@@mg (rscsrﬁqhmmsz 0,5- b@L@mu@f&ﬁ&hﬂaﬂ% hhenfajpi ned
organic |layers were washed with 50 m brine, dried (sod |um sulfate) and
evapor at ed PEPignylghboridg w;jrf(@ia;‘ed/airfaﬁfww%ghf TR TR BIFIRSALITEd BYORM  sol i d.
20 M5 myge (te‘@) erd@ffe GM‘fH‘bthere)v p&ated in vacuo. The residue was suspended in 200 ml 1 N
I\/Ethyl-(6th|ormr hol i n-4 I-4otoI-Er|d|n3%/ -am ne _To a solution of
2.46 g (8. BoHHB 9arkoftﬂﬁ¢ %rqshmfheﬁtractyq‘ tieqotimes yith gYQ-melinqrtaensiof gibpkacetate. 38
n tetr ahqu@fcb]fn%ﬂléﬂedrgarﬁgg?gﬁ afel%airgzd((&)zhlﬁm'@hpfat%rﬁﬁéifh?&%%rm&@ue was

(di ssolved in 25 wat er) g eth cloroformate. The
reaction mcﬂgwléedé@néﬁqhﬁ?@do ﬁ‘é’?39025 h% dtOfF}tﬁdfﬁetC@ﬁWrUa@@P whigparveilipor at ed
to renove tetrahydrofuran. The aqueous | ayer was extracted twice with
50-ml port ing9s/ef %qlmggéppqqretld)@ne and the organic layer was dried (sodium
sul fate) and evaporated in vacuo. The residual oil was dissolved in 30 m
tetrahydrofuran and 7.4 m (2.6 rrm)l) 3.5 Msodium
bi s(2- m&t haxy BiaBistaifluaiomah vl phanyl N -5 idirxor Iy :

30 min. The LEAGLHON P X W e HasakiILed at

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 ¢ (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-yl)-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-



30 50 C overnight. After cooling to 0 C, 7.5 m 1 N sodi um hydroxi de
solution were added dropw se. Tetrahydrofuran was renoved in vacuo and 10
m of watwo oaseiseadded. The aqueous |ayer was extracted tpammPowgsnt 20- ml
portions of dichloronethane and the WD 03/011860 PCT/ EP0O2/08311 - 12
conbi ned organic layers were dried (sodiUdrsul fate), evaporated and
purified by flash chromatography to give 2.37 g (92 %9 of the title
conpound a$6al,yeilbmﬂ569iﬁlﬁnor|}zﬂioﬁﬁa )(1%1 -B0Q-HyMdidt 3-y1J0R) methyl-isobutyramide

2-(3,5-Bis-trifluoroneth met hyl |mmmmMHn4yI4otol
yl - pyridi HS188¢r uqrgﬁbwﬁf} EF bRr%’BFaf‘Flb‘%{F %5‘9 O(z‘oafz ¢prenie g stepd)
p

nmet hyl - (6- t1h2.on@B POl | Nn-4-yl -4-0-tolyl-pyridin-3-yl)- amne and 1.50 g
(11.6 Mol ) N-ethyldiisopropylamne in 20 m tetrahydrofuran was cooled in
an ice bath and 2.72 g (8.5 mml)
2-(3,5-bis-trifluoromethyl - phenyl)- 2EX8RHEA  nropi onyl chioride were added
dropwi se. The reaction m xture was stirred at room 10 tenperature overni ght
and evapor at ed Tabletswd cheofoll T g cemipdtigonas s famndaed in theAB0althariheN sodi um
carbonate solution and extracted three tines with 200-nm portions of ethyl
acetate. The conbined organic |layers were dried (sodiu 3 kfate) and
evaporated. The residue was crystallized fron1ethanok4¥%L§%ve 3.60 g (80
(%) of the title conpound as white crystals. MS me (9: 582 (M+H+, 100).
15 h) Active substance

2- (3, 5-Bi s5 tnlfluoronethyl phenyl )-N-16- (1, 1- di oxo- 1X6-th onDrpholln 4-yl) -
4-0- tolyl- pvrldln 3-yll -N-nethyl-isobutyram de To a so?utlon of 1.00 g
(1.72 mmol Coza §B1d- bi s-tri fl uoronet hyl - phenyl ) - N-net hyl - ©s ( 6-

t hi onor pho pyridin-3-yl)-isobutyramde,jn 10 m nethano
wer e ad edkhfﬂggyzﬂ (gg&nnnl) OXONE". After stirring for42 days at room
tenperaturédqﬁwmtnfﬂkd%neo sodi um hydrogensul fite solutionland 20 m
saturat ed sodi um carbonate sol ution were qgggig,w_gcuﬁbyely and net hanol
was renoved in vacuo. The residue was dilute wat er and
extracted with three 25-nml portions of dichloronethane. The conbi ned
organic layers were dried (sodi um suEkahpleB purified by flash

chromat ography and crystallized fromethanol to give 980 ng (93 % of the

title conpound %?ﬁ“%@fﬁh&f%%%@g%on%%u%ga?eoxgﬁr%.g}cqureys me (%: 636

(MNa-' -, 20),

15 mg/capsule
Active substance 10
Lactose 155
Corn starch 30
Talc 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.



Example 2 2-(3,5-Bis-trifluoronethyl-phenyl)-N[6-(1, 1-di oxo-1

a. 6-t hi onor phol i n-4-yl)-4-(4-fluoro- 2-nethyl-phenyl)-pyridin-3-yl]

- N- met hyl woaobutsge am de 30 The title conpound was obt ai ne@casrodrdsel
crystals in conparable yields according to the procedures described above
for the preparation of 2-(3,5-bis-trifludtenethyl-phenyl)-N WO 03/011860
PCT/ EPO2/ 08311 -13 [6-(1, 1-di oxo-17?

6-t hi onor phol i n-4-yl )-4-o0-tol yl - pyri 8kammed] J - N-net hyl -i sobut yrani de
usi ng 4-fl uoro-2-nethyl - phenyl boronic acid instead of o-tolyl boronic acid
in step d). M Buppd@drids JRe RFowkta@ Bsifion al@RhfiSc@fed he fol | owi ng
conposition are nmanufactured in the usual manner: ng/tablet Active
substance 5 Lactose 45 Corn starch 15 o Mcrocrystalline cellul ose 34
Magnesi um stearate 1 Tablet weight 100 Exanple B Capadiu¥®:of the
foll owi ng conposition are manufactured: 15 ng/capsule Active substance 10
Lact ose 153 tit@o&ubsthas ch 30 Talc 5 20 Capsule fill weight 200 The active
substance, |actose and corn starch are firstly mxed in_a mxer and then in
a conmi nut PHBPPHERY H&SS The mixture is returned to the fef2r, the talc is
added thereto and m xed thoroughly. The m xtpggl i s filibggl by nmachine into
hard gel ati ne capsul es. WO 03/011860 PCT/ EP02/ 08311

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
1 n HCI 20.0 pl
acetic acid 0.5 mg
NaCl 8.0 mg
phenol 10.0 mg

20 1n NaOH q.s.ad pH 5

H,O q.s.ad 1 ml



-14 Exanpl e C Suppositori
ng/ supp.

cool ed to 45C. Thereupon,
thereto and stirred unti

Active substance 15 5 Suppository mass 1285 Tot al
suppositowp wmssed s nelted in a glass or steel

es of the follow ng conposition are manufactured:
1300 The
vessel , m ped/mpopossughl y and
the finely powdered active substance is added

| it has disperszd conpletely. The m xture is

poured into suppository nmoulds of 1o suitable size,
suppositories are then renoved fromthe noul ds and packed
wax paper or netal foil.
foll ow ng conposition and is manufactured in
substance 1.0 ng 1nHCL 20.0l acetic
ng 20 1 n NaCH g.s. ad pH5 H20 q.s.
- 15 d ains

usual nanner:

1. A compound of formula

5 wherein
R' is hydrogen or fluoro;

and their pharmaceutically acceptable acid addition salts thereof.

| eft to cool,

t he

individually in

Exanple D An injection solution may have the

15 Active

Ig50.5 ng Nad 8.0 ng pheno
ad 1 nl WD 03/011860 PCT/ EP02/ 08311
1. A conpound of formula RLNCF3 NNOg OSJCF3 O

2. A compound of formula I according to claim 1, wherein the compound is

2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-( 1,1—dioxo-1X6-thiomorpholin—4-yl)—4—0-

10 tolyl-pyridin-3-yl]-N-methyl-isobutyramide.

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

2-(3,5-bis-trifluoromethyl-phenyl)-N-[6-(1,1-dioxo- 1l(’—thiomorpholin-él—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

and pharmaceutically acceptable excipients.

5. A medicament according to claim 4 for the treatment of diseases related to the

NK-1 receptor.

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

process comprises

20 reacting a compound of formula

10.0



5 wherein R is hydrogen or fluoro; and their pharmaceutically acceptable
acid addition salts thereof. 2. A conpound of formula | according to claim
1, whereiwotlbeisenpound is 2-(3,5-bis-trifluoronethyl-pheagiBro2/bé3i1

[6-(1, 1-di oxo- | X6-thi onorpholin-4-yl)-4-o0- 1o
tolyl-pyridin-3-yl]-Nnethyl-isobutyranmdé- 3. A conpound of formula I
according to claim1, wherein the conpound is
2-(3,5-bis-trifluoromethyl-phenyl)-R[6-(1, 1-di oxo- 1k

6-t hi onor phol i n-4-yl)-4-(4- fluoro-2-nmnethyl-phenyl)-pyridin-3-yl ]

-N-net hyl -i sobutyram de. 4. A nedi ent containing a conpound of fornula I
as claimed in clains 2 and 3 1 5tand!pharmaceutically acceptable
excipients. 5. A nmedicanment accordiffg tp chgim4 for the treatnent of

di seases related to the NK-1 receptQr . NG. prQCcesk, for preparing a
compound of fornmula I as defined ijn cfai h process conprises 20
reacting a conpound of fornura\~‘ .ﬁ 011880 PCTFEP02/ 08311 -16- R N CF3
NANO CF3 Il J with OXONE(K) t!o a conpound ofl_formuja R N\ CF3 N NO
YIlr 1/ &S 11 ) CF3 0 5

in R may be h{fsogen or fluoro,

with OXONE®

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

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

8. The use of a compound of formula I in accordance with claims 1 to 3 for the

treatment of diseases.

9. The use of a compound of formula I in accordance with claim 7 for the treatment

of diseases relating to the NK-1 receptor.

15 10. The use of a compound of formula [ 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 claims 1 to 3 in accordance

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



and, if desired, converting the conpound obtained into a pharmaceutically
acceptable acid addition salt. 7. A conpound of formula | according to any
one of clwoms/0i186® or 3, whenever 0 prepared by a proce®sTaPorbsined in
claim6 or by an equivalent nethod. 8. The use of a conpound of fornula I
in accordance with claims 1 to 3 for thel7treatnment of diseases. 9. The use
of a conpound of fornmula | in accordance with claim7 for the treatnent of
di seases r ehatmagidathrites, agkbma, beerebiab hypetresctivdyy, Tﬁlﬂemumeoraﬂ)oa/ebdwqawmfoof
formula | tQh@t'?é’atHl@ﬁt mdx&lr@érgﬁqcﬂudtlﬁ%l% f\iggoﬂ P&sea@BHL@g H'[fe 1on hcamsnt S
for the treatpent di seases rel The use
of a conpo@ﬁ%fiaﬁ fe, brﬁm%r 5 digegsen Ay t&r{%*fdﬁm%# Spdgny allesgis r Wl%@é?fdlah@éeawt h
claim 10, foeilat ﬂmﬂzﬁﬁﬁﬂﬂn&n@tﬁ)rm@ 1@@[7@4%50&59&0&6@ sick®as, iedice@bomitggdi ne,
WO 03/011860 PCT EP02/ 08311 id arthritis, asth br onchial
BSerTHoRs Hore

hyper r eact iC0t Sy, "I IHAEY 'e?ﬁ%tfrifpce S pfy(g osomlic QIdars SEnsE

di sorders Mntbldmivemgyr@momsnxf@mdlstlm dregsfegmapxitetoy nickipe gsainvtic bpannnjury
headache, i mul tiple sclerosis, oedema, allergic
rhinitis, %%Eﬁl‘; Sgaetgszﬁ%ggﬁll ar injury, ocular inflammatory di seases,
psychosis, notion_sickness, induced vomiting, 5 enesis, urinary

i ncont i nence, P3yEHGIAEREMEPBEPENART payelhbipraseidene wish deims 1Q}’mﬁlc]érf0r the

Wi t hdr avel nsitiicaure of mealainehs Y& tHE Hasnieh 06T ARLALIBS, Dikieh} 6OIMAR, traumatic
brain injury or benign prostatic hyperplasia. 12. The use of a conpound of

forrrulal in a dance with,c 1 for the nmanufacture of
medi cantnt s foﬁg‘t IéeIPV%]éltoﬁé‘ﬁPeranbggjﬁ?g?gﬁn% anxi ety or enesis. ~0 1.3. The
i nventi on as herei nbefore descri bed.
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