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N-OXIDES AS NK1 RECEPTOR ANTAGOMNIST PRODRUGS OF 4-PHENYL-PYRIDINE DERIVATIVES

According to a first aspect, the present invention provides compounds of the

general formula
R,
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R
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wherein
R is hydrogen, lower alkyl, lower alkoxy, halogen or triﬁuoromethyl;
s R is hydrogen or halogen; or

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

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

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

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

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

of the group
O




| ower al kyl or |ower alkoxy; R3, R3'" are independently from each other
hydr ogen, |ower al kyl or cycloalkyl; R, R' are i ndependently from each
other -(CH2);nOR6 or lower alkyl; or R, and R formtoge't Heruagy 2603 he
N-atomto which they are attached a cy%lc tertiary amne of the group (I)
R5 is hydrogen, hydroxy, Iovver al kyl, -1lower al koxy, -(CH2),,,COH, -COOR3,
EO\'( :?3) 2, - N( R?é(RSC)O |(:§) lm@!rﬁ)kE?Brlo% all&)xby-(tBH;glmg;(I -me) r alkyl or
pheny Xis O N R@ O or CH2),,; ; nis O,
1, 2, 3 or 4 and; mT RE’)NiR )2 Cg'k’ Sﬁﬂk¥‘§9 'ﬁ@ﬁﬂceuti cally acceptabl e acid
addition salts ther eof. It has been found that t hese conpounds may be uses
as prodrugs for,the treatment or prevention of illnesses, related to the

NK1 receptor. B2 Jdnipsiqeendower aligy erphemyde PCT/ EPOI/ 07850 -1 N- OXI DES AS
NK1 RECEPTOR ANTAGONI ST PRODRUGS OF 4- PHENYL- PYRI DI NE DERI VATI VES Accor di ng

to a first aspect, r i nyention provides conmpounds of the general
formul a n wher efn |s‘5fﬁ}@})ﬂgb - (B\AGEO)aH&IEz)mQ’rmEP (@MR¥oxy, hal ogen or

trifluoromethyl; 5 Rl is hydrogen or hal ogen; or R and R rmaybe together
with the ring carbon. atons to which they are attached -CH=GHCH=CH; R
and R2* are independebtl 3. Fordansdach ot her hydrogen, hal ogen,
trifluoronethyl, |ower alkoxy or cyano; or to R and R2 may be toget her
- CH=CH CH=CH-, opti onal 'y substituted by one or two substituents selected
from | ower Hl kyth or i$ bRar3al koxy, R, R3' are independently from each other
hydrogen, |ower alkyl or cycloal kyl; R4, R4
and to pharmaceutically accepiable acid addition salts thereof.
According to a second aspect, the present invention provides a
medicament containing one or more compounds of formula I and
15 pharmaceutically acceptable excipients.
According to a third aspect, the present invention provides a medicament
according to the second aspect for the treatment of diseases related to NK-1
receptor antagonists.
According to a fourth aspect, the present invention provides a process for
20  preparing a compound of formula I as defined in the first aspect of the invention,
which process comprises

oxidizing a compound of formula

RS
R"/N

with a suitable oxidizing agent to give a compound of formula



are independently fromeach other -(CH2)nOR6 or lower alkyl; or is R4 and
R4. formtogether with the NNatomto which they are attaagﬁd a cg&@%c
tertiary amne .of the group -2 12 Janyary 2005 R5 is h By r oxy,

| ower al kyl, -lower al koxy, -(CH2)nmOH, = S, -CON(R3)2, -N(R3)CO | ower
al kyl or -C(OR3; R6 is hydrogen, |ower alkyl or phenyl; 5 Xis
-C(ONR-, -NNRB)C(O , -(CH2) O or R@ 2) ; nis 0, 1,2,30r4;and 10 m
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thereof According to a second asgpg t he presen R}Fvention provi des a
medi canment contai ning one or nore pounds of .fgrmutrfa | and 15

phar maceutical |l y accept abl e exciRi ety » y to a third aspect, the
present invention provides a nedi carg llg to the second aspect for
the treatnment of diseases related €ptor antagoni sts. According
to a fourth aspect, the presest ' Nl a process for 20
preparing a conpound of fornul aN p'defined in the first aspect of the

i nvention, which process cogﬂrfses oxi di zing a conpound of formula Rt R R
it with a suitable oxidizing agent to give a conpound of fornula -2a 12
January 2005 WheHeRdim theRGostitients hive et sionfiR¥fces BRe® indbdriia eake Bisven in

accordance to the first, . . . . L
aspect of the invention and if desired, converting the compound obtained into a

pharmaceutically acceptable acid addition salt.

5 - According to a fifth aspect, the present invention provides a compound of
formula I, whenever prepared by a process according to the fourth aspect of the
invention or by an equivalent method.

According to a sixth aspect, the present invention provides the use of a
compound of formula I for the manufacture of medicaments containing one or
10  more compounds of formula I for the treatment of diseases related to NK-1
receptor antagonists.
According to a seventh aspect, the present invention provides a prodrug

for a parent compound of formula I1

R'),

(R,
X
R R K

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

the present invention.



aspect of the invention and if desired, converting the conpound obtai ned
into a pharmaceutically acceptable acid addition salt. 5 _According.to a
fifth aspect, the present invention provides a conpound &@Jangﬁ8P§5|,
whenever prepared by a process according to the fourth aspect of the

i nvention or by an equival ent nethod.-2hccording to a sixth aspect, the
present invention provides the use of a conpound of formula I for the
manuf act ure of nedi caments containing one or 10 nore conpounds of fornula
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According tQ a seye aspect, the S pr o

for a par eﬁﬁw%%tviﬁ%ﬁbfecrﬂaﬁo 4(0% gy Be pgd s otyene %?R%{“%ﬁﬁgﬁoé‘?"ﬁgt he
prodrug is a conpound of fornmula' | accordipg to the first aspect of the
present invention. 12 January 2005 .--2b JR Xas been found that these

N- oxi des of the present invention haygé invitro,Aactivity on the NK
receptor and/or may be used as prodr pf conpqu dof fornula ') n 11

whi ch are antagoni sts of the NeuroRi ni substance P) receptor.
However, the advantage of .a prodrug ligs iy i ysi cal properties, such
as énhanced water solubility for-pa'éht adm histration conpared to the

parent drug, or it enhances ab&3«. en i Fom Bhe rgestive tract, or it may
enhance drug stability for Iong-x.,eﬁm s‘f’orage. Conmpouhds of fornula Il have
limted'water solubility, not aﬁlomﬁng bolus injections. It was therefore
useful 'to find-.derivatives of the conpound of fornmula Il to render these
conpounds +which aft Mtdg@hispodfthé He@lokafifl 1i(INI-fubSuh&P)apRbtdgzat i on. |t has
been shown that N-oxides of conpounds of forrmula | fulfil all requirenments

Ger rvative of BoRaedbe aPtatek BT Burhoe HEn e ey Red piRoRaneene pbenced | V°
enzymat i ¢ watansfubilitytfo oparentetil adinistixtr domparekto the parent drug, or it enhances
o absorption from the digestive tract, or it may enhance drug stability for long-term storage.
Compounds of formula II have limited water solubility, not allowing bolus injections. It
was therefore useful to find derivatives of the compound of formula II to render these
compounds suitable for parenteral and intramuscular application. It has been shown that

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

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

to release the active drug, and that has improved delivery properties over the parent drug
molecule. It has been shown that a molecule with optimal structural configuration and
physicochemical properties for eliciting the desired therapeutic response at its target site
does not necessarily possess the best molecular form and properties for its delivery to its
point of ultimate action. Usually, only a minor fraction of doses administered reach the
target area and since most agents interact with non-target sites as well, an inefficient
delivery may result in undesirable side effects. This fact of differences in transport and in
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conmpounds of fornul a II are ant agoni sts of the neur oki nin receptor. The
central and per, phe of t L. an ach
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nervous system i sorders suc on''s dise ur os th
Res., 19961 efumatevd arhtis, gthipsapd eveﬁaﬁnmstor disaagga's wel asm lztw&f)c and
depL ei S1PN efietic QERER, an&%&n&&&lati&@éﬂceh&éﬁierv&wsfbwﬁh eCRey disbeletisativhness of
t achyki nin ept or ,.ant nists.in che e i ne,
A 2hol ner PSR el Ry B, 180 2L aiesn CoR T 1736

wi t hdr awal ,61@&i2d) mdademémndﬁaerg:esw%elfénbéwsiﬁéh) as oedenm caused by
thermal injury, Evu?e@cgg}r(fhé %@hmgﬂa%yﬁhﬁﬁ ?&@[ﬁo?ﬂ‘ﬁ%&ﬁsé iﬁ%thghﬁjdche,

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

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

 inflammatory diseases reviewed in “Tachykinin Receptor and Tachykinin Receptor

25  Antagonists”, ]. Auton. Pharmacol., 13, 23-93, 1993.

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

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

sickness and for treatment induced vomiting.

In addition, in The New England Journal of Medicine, Vol. 34Q, No. 3 190-195, 1999
has been described the reduction of cisplatin-induced emesis by a selective neurokinin-1-

35 ' receptor antagonist.
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are being devel oped for the treatnent of; a nunber of physi ol ogical
di sorders associated with an excess or inbalance of tachykinin, in
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addition, in T w Engl ' al .of Medicipe, Vqol. 340, No. 3. .
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by a sel®ctaipspchoenmasici dijorder by3Simimiseption obmthelgdiriis tecepidr,)mnbias PK2005 WO
02/ 06236 PGILERD1AAIGAG. -4 The useful ness of neurokinin 1 receptor

antagoni sts for the“treatnment of certain fornms of urinary incontinence is
further described in ggeuropept_i_des_, 32(1),1-49, (1998) and Eur. J.

Phar macol ., 382?%33"?505 : BESENLAREgYPn arehe ¢panpryngs oo rendybarslythagwecri bes a

met hod for ceutkally ngepralile yalhahemuf) ehgeSartion 6F (REWNRSABRIded dbRPbERLs, bY.
adm ni stratlodncaof gct afhrﬁk' nl’lﬂn re‘i ot or uch as l\l -1. rece %or ant agoni st .
Obj ects of THEHIBESIPEHIE MDA e Rinulasirs anwell a+ thegisenf the EBOYE- phar na-
ceut i call y mentiepehdsirepaaidsdn thweontfo] ot jreventiop af Alniessas, @fpechably afitiuassvanti oned
conmpounds, g; ' : t.aiin] . i r manufacturg. as well as ,
the use of %%g&ﬂéﬁ%\r/{gé‘% d%g%%%gggggggpnog%ﬂ%gnlﬁﬁr}ﬁlﬁ%recoﬁf’frﬁp oggmﬁr evention of
i 1l nesses, I@%@mﬁ&ﬁl y of illnesses and. disorders of the kind referred to
earlier or in the manufacture of corresponding nedicanents. The nost

preferred indi qak RBSprleferAAGAHRANGCH iMatdrdRee RIR IR brebdhf SiMch@h AethdsBoSe,
whi ch incl ude .di S95 dgr S dof tﬂﬁ cent ! al -~ nervaus fsyst em, for exanple the
treat ment ich include disorders of the central nervous system, for example the treatment or
15  prevention of certain depressive disorders or emesis by the administration of NK-1
receptor antagonists. A major depressive episode has been defined as being a period of at
least two weeks during which, for most of the day and nearly every day, there is either

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

The following definitions of the general terms used in the present description apply
20 irrespective of whether the terms in question appear alone or in combination. As used
herein, the term “lower alkyl” denotes a straight- or branched-chain alkyl group containing
from 1-7 carbon atoms; for example, methiyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, t-
butyl and the like. ' ' '

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

25. - The term “lower alkoxy” denotes a group wherein the alkyl residues are as defined
| above, and which is attached via an oxygen atom.

The term “halogen™ denotes chlorine, iodine, fluorine and bromirie.

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

30 The term “cyclic tertiary amine” denotes, for example, pyrrolidin-1-yl, piperidin-1-
vl, piperazin-1-yl, morpholin-4-yl or 1,1-dioxo-thiomorpholin-4-yl. '

| Exemplary preferred are compounds, in which X is ~C(O)N(R®)-, wherein Rﬁ is
_ methyl, for example the following compounds:
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is --C(O)N(nR@)mamvdaereln R6 is nethyl, for exanple the foIIovvl ng

RS OB B RS Pt RS .
-4- o- toluy nﬂéﬂgﬁd! D=tdtyYnkcofin@ide, P Per azi ne- I -car boxyl ic acid tert-butyl
ester, : E bi s- tr| | ugr omet %l - benzy I met hyl - car banp

-4' - 0- th y N3, 5rbje- il agomethybbeng cﬁr@-fzﬂn l‘WTlmﬁfW11dilh§Irmﬂth@a‘?‘80xyI ic

aci d et hyl t&?ﬁﬁfeotléamlde
(RS)-6-][ 3- aceﬂ;/ nmet hy [-a m nQ) - 1-oxo-pyrrolidin-1-yl]-N (3, 5-bis-trifluoro
yi

met hyl - b NF@E‘PH“}WL aanblhaéqryl -y} ﬁa&#@@-morp olin-4-y1)-4-o-tolyl-
N-(3,5-bis ntmrdtmldhgaprret hyl - benzyl ) - N-net hyl - 6- (4- oxy- nor phol i n-4-yl )-4-o0-to
IyI ni cotinarnide, N-(3,5-bis-trifluoronethyl-benzyl)-6-(1,1-di oxo-, |

6- 4- oxy3 t }N-gmh}ﬂfﬁjﬁ—ﬁxn— Wpyphrtin-4-yl)-N-naphthalén-1-ylmethyl- -4-0- tolyl-nicotinamide,

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

nicotinamide, _ 7
N-(2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-nicotinamide,
N-(5-chloro-2-methoxy-benzyl)- N—methyl 6- (4-oxy-morpholm 4—y1)-4-o-t01yl-

20 nicotinamide,
N-(2-chloro-5-methoxy-benzyl)-N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-oxy-morpholin-4-yl)-N-pentafluorophenylmethyl-4-o-tolyl-nicotinamide,
N-methyl-6-(4-oxy-morpholin-4-y1)-N-naphthalen-2-ylmethyl-4-o-toljl-nicotinamide,
N-[2-methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl} ?N-methyl-ﬁ-(dr-oxy—

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

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

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

© 2-(3,5-bis-trifluoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-yl)-4-o-tolyl- -
pyridin-3-yl]-isobutyramide, :
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ridin-3- yl Yolyl-pyridin-3-yl]-N-methyl-isobutyramide,
2-(3,5-bis-trifluoromethyi- phenyl)-N methyl-N-[6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
pyridin-3-yl]-acetamide,

2-(3,5-dimethoxy-phenyl)-N-methyl-N- (6-(4-oxy-morpholin-4-yl)-4-o-telyl-pyridin-3-
20 yl}- acetamide or .

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

pyridin-3-yl}- acetamide. '

' The present compounds of formula I and their pharmaceutically acceptable salts can

be prepared by methods known in the art, for example, by processes described below,
25  which process comprises

a)  oxidizing a compound of formula

with a suitable oxidizing agent to give a compound of formula




| sobutyram de, 5
2-(3,5-bis-trifluoronethyl -phenyl )-N-[4' -(2-chl oro-phenyll)2r1 -oxy-3.4,5 6-te
trahydro-2H [ 1,2']bipyridinyl-5-yl]- N-mathyl-isobutyral it 2005
2- (3, 5-bi or onet hyl - phenyl) N- ( 6- oxy-di net hyl am n
pyri.di n- f??’?’h‘{ﬁg‘éjm hyl -i sobut yram de, $C4UEPOHR)I7 _
2-(3,5-bis-trifluoronethyl-phenyyl)-N-[4-(2-chloro-phenyl)-.6-oxy-di net hyl a
m no- 10 pyridin-3-yl]-isobutyram de, '7('3 5-bis-trifluoronethyl -phenyl)
- N 1- (4- hydr oxy- I - oxy- 4'--o-tolyl-3,4,5 6-tetrahydro- 2H (
1, 2" )bi pyridinyl-5"-yl)-N-methyl -i sobuty & de,
2-(3,5-bis-trifl uororrethyl phenyl ) - N-gt” 8
(2- hydroxy-ethyl)-1-oxy-nmet hyl -am no
tolyl-pyridin.-3-yl}-Nnethyl-isob&yrgm de, : _
(R -2-(3,5-bis-trifluoronethyl -phenyl )AN[%-( roxy | -oxy-pyrrolidin-I-y
|)-4-0- tolyl-pyridin-3-yl] N-met@]l-/lsibq ra
2-(3,5-bis-trifluoronethyl-phenyRy i ae ﬁ NR[6 (R4 oxy- m)rphol i n-4- yI) 4- 0
-tolyl- pyridin-3-yl] -acetam de, 2-(3}5-di net hoxy-phenyl)-N nethyl -
[ 6- (4- oxcy- nor phol i n- 4-yl ) =4- o- fol yI - pyri di n- 3- 20 yl] acetanide or
2-(3-fluoro-5-trifluoronethyl-phenyl)-N-nethyl - _
[ 6- (4- ogy mmlrmthermasmbamélh@rew& Mg‘mﬁ&yxtéschﬂn%bwe] ard acet glm de The presgnt
conpounds utica a e sglts..can e
o epar ed by dstfh g e ko pen Ry SoEReT tih § bhrodreCh B resenaBlesiiclr | beo
bel ow, 25 whqhahnpulocess conpri ses oxidizing a compound of formula with a
sui tabl e oxidizing agent to give a conpound of forrmula 12 January 2005 WO .
02/-06236 7 PCTIERGDIDTEEFithitkis pravedire, asuimpiundef fsmulrehreat bepsipgredi focances
gi ven abov f , | t
phar maceut ?%aéﬁﬂg ag, Cfg%’cﬂ? E?q SOI%BQI\{%{: %B&él%?a Sﬁgp&wadof%% aﬂ%fjm{lﬂ IPmaSO

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 m! 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.

i
Ut

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




In accordance with this procedure, a conpound of formula |I nmay be prepared,
for exanple, as follows: To a solution of 10 mmol of a compound_of_ general
formula Il in 50 m of a suitable solvent such as dichl &Izgp 383 s added
under icgygeahdid a solution of 10 mmol of a suitable OX#?’I‘ gng.%agent
such as 3-chloroperbenzoic acid in 50 nl of a suitable so ven stch as
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5 DI PEA N-et hyl dii sopropyl -am ne KHVDS pot assi um hexanet hyl di si | azi de
Schenme | NH2 PivCl/NEt3 THF/ Et20H2 11l OCto rt R4-- %l I gég—!)
Pd(P(Ph)314 NH2 R4--N _N' viii Ra 1. HC(Ow}a 130C 2. LIM‘F%IY H NH I X
oxi di zi nowva@emd23@ PEA N (R5,, PCTI EPO 1107850 1. BuLl, TVERArpqik@sse’ 8C WO
02/ 06236 . -9- The definition of substituents is gi ven above. Schenme 2

©.g.

- The definition of substituents is given above.
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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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The definition of substituents is given above. Schene 5 | JAI H4 oxi di zi ng
agent Ove XXIV 12 January 2005 ACT/ EPOL/ 07850 base 1, NaH 12 January 2005
WO 02/ 06236 - 12 PCT/EPOL/ 07850 Z is O, Br, | or -0S(0) 2&3famasy i t he
definiti other substituents is described above. XXX d
oxi di zi ngﬁ%gie’%@’i KHVMDS 2. r Z oe)n x-1 5 Zis O, Br, PC‘Q‘FTEQ%HQ'O
-05(0 2C6HACH3 and the definition of the other su_bstltuents |s gi ven
above. 10 12 January 2005 WD 62/ 06236 13- '

ZisCl, Br,Ior -OS(O)2C6H4CH3 and the definition of the other substituents is described

above.
Scheme 6
o)
YW
o N
XXX
Cl CN
0
H
R R
R 1, KHMDS R R: Rr .
_ — P y R34,
= N 2 R R . s | ‘
s | H ®) R xS, >
o Z o R
X : RE -3
X1

R'%

oxidizing agent R " "
—_— R R 2
o] TX@(R )"
5
R | 2
o ‘
1-3

s ZisCl, Br, I or -0S(0),CsH4CHj and the definition of the other substituents is given
above

10



Schene 7 oxidi zi ng agent PCT/EPOL/ 07850 R' is the group -C(O Wand the
definition of the remaining substituents is given above. 5 to 15 12 January
2005 WD 02/ 06236 PCT/ EP01/07850 14 Schene 8 (R ) XXXI | 12dRuary 05 1.7 The
defini ti e §fesspsti tuents is given above. 0 As nenti onedp@aEpjiRFssot he
conpounds of formula | and their pharmaceutically usable addition salts
maybe used as prodrugs of the parent co_rﬁBo_unds of forrmula I'l, which

possess val uabl e pharmacol ogi cal properties. These conpounds are

ant agoni sts of the Neurokinin 1 (NK-gtheE{.éb,stance P) receptor. Furthernore,
~in addition, some N-oxides of formula I have a good affinity to the NK1
receptor.. For sone pref qm“ed conpounds the pKi valye is in the range of 8.3
to 8.7. 10 These conpendS were investigated in aggqrdance with the tests

gi ven hereinafter. Bj g assay (in vitro 12 Jany 2005 WO 02/ 06236
PCT/ EP01/ 07850 - 1% " NK, receptor

eCaR¥ ifity of test ouMdsy f
was eval uated at hu ¥ N%&rz)s i%x@-‘gggg)gl | s ' riect ' &z)t he hunman
r | A o
i"

t
NKi receptor (usi eJ Sehl i viTs expr essi "
: R
HN. 5 Rs-,N\) 7

R,

R O R* RY
yd
\ e
oY VY e,
. -
NT TN R
-6

R5'/N\_)

oxidizing agent
e

R® is the group —C(O)R” and the definition of the remaining substituents is given above.
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. accordance with the description giv

systen) and radiol abell ed with [3H substance P (final concentration 0.6
nM . Binding assays were performed in HEPES buffer (50 H7 ﬁés
containing BSA (0.04 o) 5 | eupeptin (8 [tg/ M), MO ZW}EASIa\%M"yg
phosphor agodemes¢ M. Binding assays consisted of 250 tl pet/ppBiisasne
suspension (1.25 x 105 cells / assay tube), 0.125 .d of Dbuffer of
di spl aci ng agent and 125 | of [3H] substapge P. Displacenent curves were
determined with at | east seven concentrations of the conmpound. The assay
tubes were incubated for 60 mn at rcggmrhggperature after which tine the
tube contents were rapidly 1o filtered under vacuumthrough GF/C filters
presoaked for 60 mn with PEl (0.3 %9 ayth 2 x 2 m washes of HEPES buffer
(50 MM pH 7.4). The radioactivity retal on the filters was neasured by
scintillation counting. Al assays wer dd,n triplicate in at least °
2 separate experinments. The evidence, that tjhe\cenpounds of formula | may
be used as prodrugs of their 15 parent 2.)mJI all is shown in
rerc»\ i ¢onversi on of
N- oxi de prodrugs to the correspondi ﬁgﬁ'aré%t conpoundgzis due to a
reducti on nechani smand there is softe~evidence fromthe |ikggature that
simlar reactions occur in vivo and are probably catal ysed by henogl obi n,
hence the decision to 20 study baso stability in plasma and bl ood was .
takén. The presence of an oxidant j«7 the work-up solution should help
preventing the reduction of the N-oxides. Conversion in plasnma: 10 uLs of a
100 ug/ nL DMBO sol yfyi on of the pro-drug were adgfed to 1 nL plasma to reach
a final concentration | ug/nL. The incubation Vg perforned at 37 C and
8 aliquots were takﬁ | Lf egent tine points :N.gzThese aliquots
were 25 treated with 3 jvol of col @ MECH tontai n ng IR final

concentration 10 /v NCe faged at 3500 g 0 ( C. The
super nat ant was di 1y uséd & etétnne t druge| evlel s LC"VB- VB
(HPLC chr omat ogr@ on reversed ase col ygmi X-Terra M C S &5 uM 2.1 x
30 nm Wat ers atw*40-C, usi ng a polarity gradi€ OH Form Ac. | 9,20/ SO
[MeOH, run tinme; 3.0 min; inj. VOoKXXV10 uL; Mow 0.2 L/rain and / M5 30

detection on a PE Sciex API-2000 Ms/ MS spectronmeter; i@n source:
Tur bospray; ionisation node: ESP+). Conversion in -frgsh blood: The sane
procedure was used for the stability studies-in blood, " even if nuch nore
care had to be taken after treatnent with the Q2. :

The definition of substituents is given above.

As mentioned earlier, the compounds of formula I and their phérmaceutically usable
5 addition salts may be used as prodrugs of the parent compoﬁnds of formula I, which
possess valuable pharmacological properties. These compounds are antagonists of the
Neurokinin 1 (NK-1, substance P) receptor.

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

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

Binding assay (in vitro}



Sampl e stability plasma and blood): The final matrix were first prepared
(plasma or blood 35 treated with 3 volunes of cold MeCH taln?@%bHZOZ -
10%//v - and centrifuged at 3500 12 January 2005 WO 02/0 1/ 07850
-16 g fory, at 10 C) and then incubated at 37 Cinto, s the
pro-drug oéqkﬁgﬁarug were then incubated and finally theléﬂ@oﬁ@gntratlon
determ ned by LC-MS-MsS as described aboyg. The nethod used to stop the
reaction in both plasma and bl ood was found to be enough reliable to

per f or m t hehs bt adt Aoe@p%hna@fa@ thdRKR Ry S me;%m@&%&&% Nﬁ%& y

after  the, alf-11fe_obtal ned con

to drug in ’Ibagttﬁﬁé]lé 'gscrt%ipwel?g'tfh“ﬁmltm Ky recepipr Gingghe Sasnliki ("VP'eIuéir gﬁlﬁ?gségwpl (raug

]E)r ep?r 71'[2 |) os;trsﬁg) irﬁlmdlotabem visth PH3albstahos P ei@e I:onc@ﬂfnﬁidﬂ @éhwnBﬁfdlﬂ/g’ialll gg .
or ti Qu el

26125 16188597t R e R PR s PR e Rk Dieoniie oag0 BB 1) “and

it was isnpbspeptie(d g bel)ebniChe 3anM)red pheosphatasidod (2 AMD). Bidding\msaywe can

concl ude t r t th

ctabi |1ty CohsiafbesRifolile *“?ta‘?‘“ﬁ%%%gé (it 0 sl DrE PR e

drugs in hibgHeypldigplacing agent%ldlla atebl %M@ametﬂampéacemnscm wasepounds of

formul a | cRRrfsHEviS ardhsRERN Wasetfatiobs 5fﬂhl?@dn!h M@ﬁme%&a}?m&%e&f

formJIaII The unds of fornula | ph t I .
Lombl e aci RGO T 3 oo pberauise e ich reraﬁgmtgﬁee e Rt O RB i of
phar naceut ifitiatedpirelpavatin@nirough GF/ﬁffﬂﬁef@R&m&dﬁa‘br wmmw&hmmm 6«%\) woigh 2 x

aam ni st e Sl hkor b el 19 L0F B0 4f AR ElfoacBOR) Shind AL Bleucciigiocs.

hard and sof neé capsu SUspensi ons.
20 admi ni stnnmumd b&aﬂntﬂh@mveunmw @d\l ab@yefvt:@@tédrm@icmahpycatemgat l4apt % he f or m

of supposi ts@ﬁdr@t%’ex&'nments.

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

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

20  study both the stability in plasma and blood was taken. The presence of an oxidant in the
work-up solution should help preverting the reduction of the N-oxides.

Conversion in plasma: 10 pLs of a2 100 gglniL DMSO solution of the pro-drug were added
to 1 mL plasma to reach a final concentration of 1 pg/mL. The incubation was performed
at 37 °C and 8 aliquots were taken at different time points over 30 min. These aliquots were
25 treated with 3 volumes of cold MeOH containing HaO; (final concentration 10 %v/v) and
centrifuged at 3500 g for 20 min at 10 °C. The supernatant was directly used to determine
the drug levels by LC-MS-MS (HPLC chromatography on reversed phase column X-Terra
MS C18 3.5 pM 2.1 x 30 mm Waters at 40 °C, using a polarity gradient MeOH/Form.Ac.
1 % 20/30 /MeOH; run time; 3.0 min; inj. Vol.: 10 uL; Flow: 0.2 pL/min and MS/MS
30 detection on a PE Sciex API-2000 MS/MS sp'ectrdmeter; ion source: Turbospray; ionisation
mode: ESP+).

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

even if much more care had to be taken after treatment with the H,0,;.

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



parenterally, e.g. in the formof injection solutions. The conpounds of
formula | and their. pharmaceutically usable acid addition salts_can be
processed with pharmaceutically inert, inorganic or orgarli @Wﬁp%t s for
the pro f tablets, coated tabl ets, dragees and h el at i ne
capsul eswbb (?)35(2 corn 25 starch or derivatives thereof, 9(%1213@01/02% Raric
acid or its salts etc can be used as su?@ excipients e.g. for tablets,
dragees and hard gel ati ne capsul es. anuary 2005 WD 02/ 06236

PCT/ EPOl / Q78390 1 ut ﬁw(pahme?eqﬁhma%&a 376 ééceftkog &l flh@galrgfal?@@& e Abgg ©- 9

veget able 0ils, wax e sol I
exci pi ent sV ‘T’:Stthet“HBCHﬁﬁFﬁf}f“&ét @Y{i‘:‘“’l‘s‘ﬁpm"l’tﬁﬁgn %T@Wdﬁﬁ I&F*MseMé aswat er
pol yol s, shsdifilsdabeye.i nvert sugar, glucose etc. Suitable excipients f or

injection solutions are e.g. water, alcohols, polyols, glycerol, vegetable -

oi | s etc. Thimathbod ueecbjopto@nhs rdaotiors LRk ipldib @fid Blcddava-fold (01RlenBligh
harden reover,

the.  priar mials IR RemaBt fudies fdesshiieh fheghavpi Vetp TRRr S maciasely pigror s

10 st abi | ithedscubuidedsi ng agents, enulsifiers, sweet eners, colorants,

fl avor ant the Qsnot | ressure, buffers ki pg agents
or anti ox?gé‘ﬂ?agg Isﬁﬁ?gf“bearg ‘ihgtﬁo%‘f?ﬁflg? ch@tC‘F&O CﬁBE HePlagma ARgFERet |tge .

val uabl e s[i)tietvaig(tﬁﬁe (memﬁr@g@&pﬁraﬁaﬂi waouhd fto Bé égtital Firtegacand Wil 1, of
course, befi X %th P lual  requirenents-in each particul ar case.
| n gener al e?rﬁnflﬁteo“c g@“B? OBF'& adm ni stration a daily 15 dosage of about
10 to 1000 ng per person of a conpound of general formula | should be

appropriate, althqugh the above upper Ti gan [ S0 be €xceeded when
necessary. The folll owing Exanples illustr. Fe PW&’ present invendtion without
||mt|ng it. Al LCII}JCI attres—are glv i degl €4 Cel-sius- he

preparation of cornpeamglsNof |f d?ogplasmha sHamanrp@asmath Rarglourdg of fornul a
I, 20 is describBed generjcally in the description. This oxidation
procedure is always thg |asl stepdo obtain tghe N-’;Exi des 40f cqnpounds of

formula I. A detaifl ed description of this last step is speciflically
described in the fioll O\S/i ng exarrplless 1, |2 and1%3.' TheN- oxisdati qn of the

16 16 6 2

10 The stability in blood 1s much lower ()2 < 30 min) and it was impossible to determine a
‘ precise value of ty; . However we can conclude that there are no major species difference
- with respect with stability in blood and that the prodrugs are converted to the desired
drugs in high yield. (> 90 %)

In accordance with the tests the compounds of formula I can function as prodrugs of

15  their parent compounds of formula II.

The compounds of formula I as well as their pharmaceutically usable acid addition
-salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharrneceutical preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
20 administration can, however, also be effected rectally, e.g. in the form of suppositories, or

parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
‘production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
25  starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

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



remai ni ng conpounds 3 to 12 and 14 to 29 is generically described in
accordance with the above nentioned description. 25 Exan'gl e |
2-(3,5-Bis-trifluoronethyl-phenyl)-Nmethyl-N 12 January 2005

[ 6- (4- oxyys lin-4-yl)-4-o0-tolyl- pyridin-3-yl] -isobuyt ide _a)
4-(5-Ni t%’o@‘%?% dyl ) -norpholine To a solution of 20 g (%Eé&%%ﬁ?”gf
2-chloro-5-nitropyridine in 150 nil tetrahydrofuran 30 were added dropw se
27 m (315 mol ) norpholine within 10 mn. ‘The reaction m xture 12 January

2005 WD 02/ 068384 : 7 : it )
After cooling t 8 _?lg%lf,gﬁ%g}as? E%S'I,ahgl ﬁé@le{/zg%% %@E&%r@g’gb |§r%l?a3%aicséghand
t he resi dLFé’l‘aé@ liguidipe

@lseéd in 200 ni ethyl acetate. The organic phase
was washed with 200 m 1 N sodi um bi carbonate sol ution, dried (nagnesi um

sul fate) and e$iaRBlakapich@ f&H e ntahubrcbhré eps%mtiotn%h&@,)ru?é aﬂe*&%. &:Ltl%{-,e conpound
as a yell ow SOl|Id. 5 P. 142-143 C. b 2 2-Di et hy-'N-{6- norphol i’ n-4-

| - pyri di n-BRLyPl: SHCBHOS TP SUERS: HUSHF 6 on of 27.3 g (126 mmol) of -
4-(5-nitro-2-pyridyl)-morpholine in 600 M nethanol were added 2.5 g of 10

% of pakl adi unseAbREkiYRhE0GAREEORbolutThR A CAE M RE, a16dRIIY HBIYARSelycerol,
hydrogenateda?(aggg terrgeratureﬁztto, ca. 45 C,ee‘?gbar) unti | tpﬁgﬁ?hge%retlcal 10

amount of Yy St¥%s taken up (about 3 h). The catalyst was filtered off
and was washed twice with 100 m portions of methanol. The filtrate was .

evapor at ed i n Staebk ekélpi@htédordRppositorRl a epunrftheal 6t hardeh&edoilspRotesifed, t 0 ca.
95 % of the d si%ﬁd am%&ge derivative according to analysis by thin |ayer
chr omat ogr*ﬁtﬁ;‘?qu PIliquid piYel 8%uct was dissolved in a mxture of 240 m
tetrahydrofuran and 60 ml diethyl 15 ether. After cooling to 0 C, 26 nl

(189 mmol ) of Moreivhy tephasmyentcsddegdrdtionocs @tdih PreserShtivds) sobilxers,
cont i nued ile 23 g.(189 mmol) .of pival oyl chloride were added dropw se
oorhi I8 el B Bt e tits SRS Aeaan Ry STt B s aTe
m Xt ur e watheSisinbtie gresfude, blulfed] madony iR ahtiv:Edantd ETheyldaf aBeboetain stills
removed in \f_ngli_% and.t he rle%gdg]%swas suspended in 200 mM 1 N sodium
bi car bonat BPEHIGTAPEHICATH B PIOUHARES: extracted three 20 times with 200 n
portions of dichl oro nmethane, dried (sodiumsulfate) and evaporated.
The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, inthe case of oral administration a daily

15 dosage of about 10 to 1000 mg per person of a compound of general formula I should be

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

The following Examples illustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.

“The preparation of compounds of formula I, starting with compounds of formula 11,
- 20 isdescribed generically in the description. This oxidation procedure is always the last step
* to obtain the N-oxides of compoundsof formula I. A detailed description of this last step is
specifically described in the following examples 1, 2 and 13, The N-oxidation of the
remaining compounds 3 to 12 and 14 to 29 is generically described in accordance with the

above mentioned description.
25 Example 1

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

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

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



Recrystal lization of the solid residue fromethyl acetate/hexane 1 8 gave
28.6 g (86 %9 of the title conmpound as white crystals. I\/Bnie( 264
( M-H+, 100) c) N-(4-1odo-6-norpholin-4-yl-pyridin 3 yl) 13, Q‘J‘H‘H‘@

propiona solution of 28.4 g (108 mmol)

2, 2- dlnet ﬂﬁ??@ mor phol i n-4-yl -pyridin-3-yl)- proplonan$%gEg%dn%ﬂ m (324
nnnl) N, N, N -tetranethylethylenedlan1§§_under argon in 600 n
tetrahydrofuran was cooled in-a dry ice bath to -78 C. Wthin 1h, 202 ni

(324 ol waofefitxdd for NadniBrIN . iatdat %Hli?nglté’fado‘m t‘%ﬂrggé}%%‘?hé”%@g %vded

dropwi se. The reactiron mxture was al overni ght.
After cool F#HBO¥ddr Haug an‘iﬁ“ﬁ'emé‘?e y28E-dissalgedinp200 mbdhyiaceha&s’ﬂha/mgamm 60 n

t et rahydr OfpﬂﬁﬁﬁvaWaﬁieﬁ%%Wrﬂp %@dlqwlﬁx?ﬂs%&a agqg%oa_ Qﬁ‘ eg(}ﬁa rbe%mbn"i‘t h was
d

repl aced by an ice bath and utlon 0

thi osul f at 8ulde aadyryrparated to mzw g\ﬁawaerhtzwem)ao title wptiponndl B asietlowlselid .t he
tenpera@urgigfuphgwh@act|on m xture had reached 0 C. Then, 1000 m di et hyl
ether were 12 January 2005 WD 02/06236 PCT/EP01/07550 -19 added and the
organi c | ayer was separated The aqueous_ | ayer was extracted twice with 500
m di chl or 8éHdineeth aneuphplivddylaygdin-2-vhagrepionaaride dri ed (magnesi um
sul fate) and evaporated Flash chr omat ogr aphy gave 15.6 g (37 % of the

title conpgundoRSion dfagbtgu’% QiMbleM-\MlhﬁPb Gfg(gﬁd?l% *5@85199@ gb%@dl ng at

t t 7 (100
:j? Orzn 2egprerr£qﬁ§€{ﬂ%hwee aﬁ%ﬁ%%éeqﬂﬁ ‘Vglpflzﬂilédemw agtiyptedicha % *pﬂewmmnam d)e A

m xture of ndxle Gas( &omeﬁ (room tem erature to ca 45 °C %b r) until the theoretical

N- (4-1 odo-6 i di Ia propi onam de, 35 ni
t ol uenet? 18“191““50&1@6%6&%&&% Brﬁlat(e %16ﬁ h'ﬂwcagﬂizstwgs ﬁbezzdt)ffnnd)vas washed
tetraki s(t twRbemw10bes | ) et 2

o-tol yl boronic acid Wa?&ﬂﬁ%ﬁggtnﬁmunder argoﬁ%ggévag} @?@t%lo)to g}kfe'"zsg
cool i ng toofﬁBﬂﬁPtl‘"eWbE’h&b&PEﬂStF‘h@ gt thodrsired wailing dprivasiveekcardingves hed
twice wt haﬁil?ﬁébﬁ%%ﬁﬁ?@rch?&lﬁat%?&?h?w organic |ayers were washed with 50
m brine, dried ('sodium sulfate) and evaporated. Purification by

fl ash-chro to h ave 23 uantitative) of the title conpound as a
white foam wgg\l,%p ¥ g Ct3ep8 d(qwlpﬁgd 1(n?_m)xturfgf 40 znl tetrahydrofuran and 66?1)11 diethyl

6- Mor phgl i @t}{ér.)ﬂfte{lt@ollxﬁl 6102y 26 £l 018 BT dFeriethylamine 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 dichloremethane, dried (sodium sulfate) and evaporated.
Recrystallization of the solid residue from ethyl acetate/hexane 1:8 gave 28.6 g (86 %) of
the title compound as white crystals.

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

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

25 Asolutionof284 g (1-08 mmol} 2,2-diinethyl-N—(6—morphOIin-4-yl~pyridin-3—yl)-
propienarnide and 49 ml (324 mmol) N,N,N’,N’-tetramethylethylenediamine under argon
in 600 ml tetrahydrofuran was cooled in a dry ice bath to —78°C. Within 1h,202 ml (324
mmol) of a 1.6 N n-butyllithium solution in hexane were added dropwise. The reaction
“mixture was allowed to warm up to —35 °C overnight. After cooling again to-78°C, 37 g
30 (146 mmol) iodine dissolved in 60 ml tetrahydrofuran were added dropwise during 15
min. The dry ice bath was replaced by an ice bath and a solution of 90 g (363 mmol)
 sodium thiosulfate pentahydrate in 250 ml water were added within 10 min when the

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



A suspension of 2.93 g (8.28 nmol)
2, 2-di met hyl - N- (6- nor phol i n-4-yl -4-o0-tolyl-pyridin- 3-yl)-propionamde in
80 m 3 N hydrochloric acid solution and 5 m 1-propanol 1¢Aanuamede®d t o

90-95 C Q%(ﬁro?,h(g% The reaction m xture was cooled to roolérr#%%ﬁg%ﬁgur e,

washed w ree 20 m portions diethyl ether and filter lite.
The filtrate was 20 diluted with 20 m V\?%er and was adjusted to pH 7-8 by
addition of 28 % sodi um hydroxi de sol ution under ice cooling. The product

or gant ¢ | e adedriint Sl eF PG T o e SR et e ne] *and
evapor at ed mlsligllarentigme gnd theanotrtiintd arginiolaytievetd diil Gedpaesing salfatd) afd t e

foam .25- : . ~ .

Met hyl - ( 6- %ﬁ%@f‘%%ﬁﬁ%ﬂ%@%ﬁ s P25 of thefithsomeennd s st 2. 24 g
(8.3 nmol ) beewmeipwbidhrrrystallized upot otaylingyt tatinmtednpdrataiane in 17 ml tri met hyl
orthoformate and 3 drops trifluoroacetic acid was heated for 2 h at 130 C

roei dual ol BReCA B L) B Y Aot i an and vas added

dropwi se under ice cooling to 630 ng (16.6 mol) |ithium al um num hydride

in 20 m t &2ahhnet] L ohn aiimu!'rc.-vu:.:: propipeoniler 1h at room
w0 0o/ 06250 EEIRERA 71 #ef ROV R A b o By Al bRt D A 2D

After stir Pregjofemids, 35 ml tohgnes 8ol Lhsodindy exhatatswolutidng Alavag (a7 eunold

h ol 1 ve ool Ui oy 7 @ st
pur' 1 ed by FTag o LpaRplBR ek ikt ST AEELSS Bunq) S IBHIERLSH Fi wes
conpoundd adeatedhinder drgemat 88 *VEomi2eh. (Aer codlg(tMrodiB@ymperature, the agueous

&) o phot | gy HRlAEF e AT iR e combined onpanis ey 1. a6
g (5.15. mveErg washed yith(S®-midrpteodiied Gogiumswfata) lapd epporated PRrifikaticartiyne and
1.32 m (7. [ 4 | ' D, '

L2 (7 TR P SR R0 88 St i e

2-(3,5-bis-trifl uorometggll -+phenyl )-2-met hyl propionyl chloride were added
dropwi se. e mvetndidsh (MHH wlelwas warnmed to 35-40 C

15 e} 6-Morpholin-4-yl-4-o-tol ]

A suspension of 2.93 g (8.28 mmol) 2,2-dimethyl-N-(6-morpholin-4-yl-4-o-tolyl-pyridin-
3-yl)-propionamide in §0 ml 3 N hydrochloric acid solution and 5 ml 1-propanol was
heated to 90-95 °C overnight. The reaction mixture was cooled to room temperature,
washed with three 20 ml portions diethyl ether and filtered over celite. The filtrate was

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

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

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

A solution of 2.24 g (8.3 mmol) 6-morpholin-4-yl-4-o-tolyl-pyridin-3-ylamine in 17 ml
| trimethyl orthoformate and 3 drops trifluoroacetic acid was heated for 2 h at 130 °C. The
reaction mixture was evaporated and dried in vacuo for 30 min. The residual oil was
30 dissolved in 5 ml tetrahydrofuran and was added dropwise under ice cooling to 630 mg
(16.6 mrhol) lithium aluminlim hydride in 20 ml tetrahydrofuran. The reaction mixture

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



for 3h, cooled to roomtenperature again and was stirred with 25 nl

saturated sodi um bicarbonate solution. The organic |ayer vvas separated and

t he aqueous phase was extracted wth dichloronethane. TH@ w @e$ organl c

| ayers way@ olhd266l (magnesi um sul fate) and 15 evapor at ed. gﬁ?ﬁ

purified by flash chromat ography to give 2.9- g (quantltatlve) t

conpound as white crystals. Mp. 131-132 (%

~2-(3,5-.Bis-trifluoronethyl-phenyl) - N-me% yl - N-[ 6- (4- oxy-nor phol i n-4-yl) - 4-
o tolyl - pyddi 4 Qdud f 84 mmol )
2.(3, b bi o ob2 I ek SR, REPOUHHBERE min, Ja 6 Sl

mor phol i n- hﬂmmﬁéotlﬁpyﬁ‘iﬂﬁ)yé)d@ltﬁr@cgrp}iI%%/Sbmsqlnam wes filkerBd owdr celite,

di chl orone MBS,

(8.84. mol ?ﬁg}@ﬁg chldo operb nzg[l{%Hrgg}agf%?@ﬂ}qogbég/d%kgffﬁﬂgeflge

di chl or oneferapeundagstacwhise forming for 1. h at 0 C, 2.6 g (25.7 mml)
.triethylam ne were added slowy. The reaction mxture'was concentrated to
a total svoMig/e ©f): 283 M4 adrd) t he resi due was purified by

fash-chromat ography. The cr ude material was 25 suspended in 20 m diethyl
ether, filtered and dried in vacuo to glve 4 249 (82 % of the title
C0n‘p0und aBlLghiat Dige ,i-': -et \E-BL _.'V‘ net joxh h adised A-<0j- §0)] d
(9% : 582 ( anﬁ)g@nple 2 2-(3, 5-Bis- trlfluoronethyl phenyl) N

[4-(2-chl oro- _eny (5 y-nor phal i n- 4- Ii

pyrri-di n- 384 uth@étlrﬁ;ﬂg-Q sl(§5ﬁ¥191r)éﬁ¢tb)§ ($rrmoxiholia- %ﬂn@oda&lmdmﬁﬁl)rﬁeunas :
whi te cryshad 930 RiqpB &k Abl oy Vihglats BN 19 I IAEREIHC SRas e ! Ded

above for oro boronic acid I nstea

Januar yl%O%aWb%hG@Q%g g Qiﬁ%@nwl bes -giflupromedyepheiyl)-Mmethyld - 143 C -
artial d (%)

ERampl o' 3 P Ban baaE weraR 3@%%@3?%&%%% midthe Rtk sl o

( 4- oxy- mor FHG ¢ edyflO)roorrutempetamﬂeygmpwd diapstgredyith 25:rﬂ|sst@mtcd/sceﬁwrde The

parent - conBRUMbRSRIIGRH TREoGanit iyt PwR VP Rhtet ind HPALABL IS IS fRERR ! NO

etltle

with dichloromethane. The combined organic layers were dried (magnesium sulfate) and
15 evaporated. The residue was purified by flash chromatography to give 2.9 g (quantitative)
of the title compound as white crystals. M.p. 131-132 °C,

h) 2-(3,5-Bis-triftuoromethyl-phenyl)-N-methyl-N-{6-(4-oxy-morpholin-4-y1)-4-o-tolyl-

pyridin-3-yl}-isobutyramide

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

added under ice cooling a soloution of 2.18 g (8.84.mmol) of 3-chloroperbenzoic acid (ca.
70.9%) in 35 ml dichloromethane. After stirring for 1 h at 0 °C, 2.6 g (25.7 mmol)
triethylamine were added slowly. The reaction mixture was concentrated to a total volume
of 10 mL and the residue was purified by flash-chromatography. The crude material was

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

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

2-(3,5-Bis-trifluoromethyl-phenyl)-N-(4-(2-chloro-phenyl)-6-(4-oxy-morpholin-4-y1)-
30 pyridin-3-yl]-N-methyl-isobutyramide
The title compound was obtained as white crystals in comparable yields according to the

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




procedures descri bed above for the preparation of Exanple 1 in steps a) to
g). Step fl was omtted. Ms me (%: 552 (MrH+, 100). 10TeN—3x(’5de was
obtained in accordance with step h) in Exanple 1. Exanpl el2January 2005

2- ( 3, 5- Bigo b3crid or onet hyl - phenyl )-N-[4' - (2-chl or o- phe”ylﬁmﬁﬂ?ﬁa’%ﬂ”ﬂ 5,6-te
trahydro-2H [ 1,2" ] bipyridinyl-5-yl] -N-nethyl-isobutyramde The parent
conmpound was obtained as a white powder-din conparabl e yields according to
15 the procedures descri bed above for the preparation of Exanple. | in

: steﬁls a) tml;@iljorusﬁcragidipmprd:).chpem‘1n1sn3e@ctpafﬁlarr¢|m%m@b§iﬂsnj,ndstep a). aggi uﬁ/:s ng
~2-chlorop Y. L.Qnj e Y ‘ of. 9-tolylboronic acid in step .

W (99: 53@@(%?/“30%@ @g%&(’f@?)t’%g‘g@/I(" )1.0 ‘The N-oxi de was obtained in
accordance with step h) in Exanple 1. 20 Exanple 5 2-
(3,5-Bis-trifluoronethyl -phenyl)-N ( @wmples net hyl am no-4-o-tolyl -pyridin-3
-yl )-N- nethyl -i sobutyram de The parent conpound was obtained as white
solid in cg r.ab ield ceordi tq the rrogedur.es descgri bed above for
he. pr epar STibor BRI Pan N i (e o B HG 28 ar P A A
hydr ochlsor isdleutyrasiidad of norpholine in step a).. Mp. 174-175 C,. MS nle
(9% : 524 ( ,..100) . The N oxide was,obtained in accordance with step h)
in Exanpl eiygggﬁww%ng%? apjed af phfte g ?Fe‘PHWPBﬁg[?w%{gﬁcfordmg to the
[ 4- (2- chl opcphigeydscribedxipot foetHiyramiciton FExample’ 1 @i sbepday td p)i StepBtwdsani de
12 January 200 WO 02/ 06236 PCT/ EPO1/ 07850 - The parent conpound was

obt ai ned a®™Mi%e solid in conpar abl e yields according to the procedures
descri bed BEsave (Pof ssh@MpHEPHORti on of Exanple | steps a) to g) using

di net hyl anj.pe, .hydrochl qri.de, i nstegd of .norphg] ] in step a) and using 2-
chl oroplﬁe%ﬁ%g%ﬂﬁiecwﬁ%? S PRI G gt JPBBHBETRS | | n step d)
M p. 162- 163 C. . et

xample

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

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

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

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

of o-tolylboronic acid in step d).

- MS m/e(%): 583 (M", 20), 296 (78), 255 (100).
The N-oxide was obtained in accordance with step h) in Example 1.

20 . Example 5

2-(3,5-Bis-trifluoromethyl-phenyl)-N-(6-oxy-dimethylamino-4-o-tolyl-pyridin-3-y1)-N-
- methyl-isobutyfamide |
The parent compound was obtained as white solid in comparable yields according to the
procedures described above for the preparation of Example 1, steps a) to g) using
25  dimethylamine hydrochloride instead of morpholine in step a). M.p. 174-175 °C,.
MS m/e (%): 524 (M+H", 100). |
The N-oxide was obtained in accordance with step h) in Example 1.

Example 6

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



5 Mnme (%: 544 (M+H+, 100). The N-oxi de was obtai ned in accordance with
step h) in Exanple 1. Exanple 7
2-(3,5-Bis-trifluoromethyl-phenyl)-N1-(4-hydroxy-I-oxy- 42J6‘1‘{36Y9@Q% 4,5, 6-
tetrahyd 1,2 1bipyridinyl-5-yl)-N nethyl-isobut The

par ent cgﬂ%ounémaas obtained as white foamin conparabl e %@@Eﬁgﬁg'"ording
to the procedures described above for the preparation of Exanple 1 steps
a) to g) using 4- hydroxypi peridine |nstead of norpholine in step a). M
rule (0 Tk idompbaltvad URaRe 4] W S3iaR BRI AR REHRASF oL St oP
2- (3, 5-Bi sPrPF"tdl}‘F‘?fdjreé‘iﬁheﬁy‘PD‘fﬂféhWPIW{WOI—EiF?m&/StQSW Ity gllusing/ - net hyl - ani
no) - 4- o- tdlhx\éthymmi dhpd ol idBidiRLAVE bgﬂmﬂ% 24.ent  conpound
was obtaln as thte? ognfnh conparégl é@gkggcwgpﬁgﬁi%

procedureéz (333] ?B@H“ﬁ%ﬁ@@dﬂ@¥ﬁ@ﬁ€OﬁphﬁéwaﬂﬁéﬁddﬂSERaﬂﬁMa)ﬂélhﬁéﬁéps a) to

g) using NMZGnhR® i;z yﬂr,@t(l?_gpgltal@bpe instead of norpholine in step a). M me
(99 : 554 ( H+ N-oxi'de was obtained in accordance with step h)

in Exanpl el aptyipgd inacaprdapcpwithy sterr hliorkxemtply/).- phenyl ) - N [ 6-
(3-hydroxy- 1- oxy- pyrrolldln 1-yl)-4-0- 25 tolyl-pyridin-3-yl] -
-N-met hyl -i sobutyram de The parent cqyR 7was obtained as white foamin

conpar abl e yi el ds according to the procedures descri bed above for the
preparatlon of Exa

in a usin R) - 3- hydr ox rrolidine
i nst ead of? ﬁ%?ﬁh%P? fPﬁmgﬁ%ﬁﬁ mkf %3) ““Qé%é » %.@W‘fé5¥ yrke-

N- oxi de wasg19bbab rbﬂﬁ{} 1MoblssheRdd) 1N Exarrple 1. 12 January
2005 WO 02/, 02232 g%‘iﬁ' 850 ﬂfyz 3 Efr ﬁl@e 10

2- (3, 548 sTI%Ernafrpwwmﬁgimap Rbtgipef apwhise ffgprm 10 qenparaldryiclds pptonding tathd ) - 4- o
-tolyl - procedures described above for the preparation of Example 1 steps a) to g} using 4- '
hydroxypiperidine instead of morpholine in step a).
MS m/e (%): 580 (M+H", 100).

The N-oxide was obfained in accordance with step h) in Example 1.
15 Example 8

- 2-(3,5-Bis-trifluoromethyl-phenyl)-N-{6-[(2-hydroxy-ethyl)-1-oxy-methyl-amino]-4-o-
tolyl-pyridin-3-yl}-N-methyl-isobutyramide
The parent compound was obtained as white foam in comparable yields according to the
procedures described above for the preparation of Example 1 in steps a) to g) using N-
20 methylethanolamine instead of morpholine in step a). |
MS m/e (%): 554 (M+H?, 100).

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

(R)-2-(3,5-Bis-trifluoromethyl-phenyl)-N-[6-(3-hydroxy-1-oxy-pyrrolidin-1-y1)-4-o-
25  tolyl-pyridin-3-yl}-N-methyl-isobutyramide

The parent compound was obtained as white foam in comparable yields according to the
procedures described above for the preparation of Example 1in steps a) to g} using (R)-3-
- hydroxypyrrolidine instead of morpholine in step a).
MS m/e (%): 566 (M+H?, 100). _
30 The N-oxide was obtained in accordance with step h) in Example 1.




pyridin-3-yl]-acetam de To a solution of 300 ng (1.1 mmol)
3, ~-bis(trifluoronethyl)-phenylacetic acid in 7 m 5 N Ndi methylformamde
were added 185 nmg (1.14 mml) 1,1 -carbonyl -diim dazol e dAd2UaEE2RH i on

was stir O mn at room terrperature After additi oY (1
mol ) of Rﬁ‘ét%&&“% mor phol i n-4-yl -4-tolyl-pyridin-3-yl)- 'r’#]rr{"o}o('é@g) descri bed

in step f) for the preparation of Exanpjse 1), the reaction m xture was
heated over night at 90C. After cooling to roomtenperature, the solvent
was renoved .in vacuo and the resi duelzj@rﬁ%1 o €-di-ssolved in 30 nl ethyl
acetate. The organi c phase was washed WIF water (2 x 30 m), brine, dried
(magnesi u | fate)_and e orated. Flash chromat ography gave 506 ng (94

% of the kiarisCERBamETRLD R gHtmeRgN-FodnevBowmholings YB3so Lk, 100)

The N-oxi GgyvES- ﬁﬁ‘}%l:é%@ﬂlde” accordance with step h) in Exanmple 1. 15

Exanpl e 11

2- (3, 5- Di net hoxy-.phen 6- (4- oxy-nor phol i n-4-yl) o-tolyl-pyr
RS ¢ P AT A NG AT A s ROt A A

3, 5- di gt hgxy: d%@ﬂu){zlf@ﬁﬁa%lﬁe @Ex‘eQdHEH I3 "Mb;n%gﬁtﬂlx grg) H@Dalﬁﬁld‘é%l?a&&’ded

244. ny (1.5 nmo)) ‘1, car bonyl -di i m &201'e "and’ t he I'on- was
stirred foﬁl‘eﬁellﬁﬁﬁoﬁvé?ﬁs?fé@ﬁofé@@@?aﬂwm tengnesstupsd Aftey asiditgdn Qm3rx%(11 mol )
of et hyl micfolNBf RRAI-(5-fio¥iticfint. IYJL-‘tcﬂrﬂ' nﬁt{@ Chipgd in
step f) for thgB prgllyaggtloﬂnoonl%; Zlii lc!nt heyl )eaactl ﬁdéﬁ%ﬁ ur%IJ S "heat ed
at 70 C f ofor the pisppa 10%6@’@?@e]t)othedmﬁtlpér?p@iwweheaﬁmwomgémt WEE- r enoved

in vacua apflef SRINES @6%1 t‘éﬁ’%efa@hr@' the %1\4@& Vlra{} meé’igv m %Qz\é &nﬂ(ﬂgé &%gue Mg

or ganl C phase was vvas ed wat er

( magnedP uniesdissoired)in 38 anl éﬂhabwrateea?he Frrgaght m@mwh@wh aates (32 20m)){ 75%
of the paggpe, d@@ﬂpﬁﬁ%sﬁﬁl Sk 46d ERy B}at ﬁ cﬁr&r&%%ﬁe ?‘%@% (odhe .

N- oxi de was obtai ned Tn accordance Wi nuary
2005 WO 020 &f Y8 momtcporeorbsa light b awnfﬂa@l 12 2 -

(3-Fl uoro- ﬁfstlglygd%pgwmk -1pgeny! ) - N-met hyl -N- [ 6- (4-oxy-nor phol i n-4-yl)
-4-o0-tol
oIyl The N-oxide was obtained in accordance with step h) in Example 1.

15 Example 11

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

yll- acetamide

To a solution of 226 mg (1.15 mmol) 3,5-dimethoxy-phenylacetic acid in 7 ml N,N-
dimethylformamide were.added 244 mg (1.5 mmol) 1,1%carbonyl-diimidazole and the
20 solution was stirred for 30 min at room temperature. After addition of 283 mg (1 mmol) of
methyl-(6-morpholin-4-yl-4-tolyl-pyridin-3-yl}-amine (as described in step f) for the
preparation of Example 1), the reaction mixture was heated at 70 °C for 7h. After cooling
~to room temperature, the solvent was removed in vacuo and the residue was re-dissolved in
30 ml ethyl acetate. The organic phase was washed with water (2x 30 ml), brine,. dried
25 (magnesium sulfate) and evaporated. Flash chromatography gave 347 mg (75 %) of the
parent compound as a white foam. |
MS m/e (%):462 (M+H", 100).

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




pyridin-3-yl]- acetam de To a solution of 266 ng (1.2 mmuol)

3-fluoro-5-triffiioronethyl-phenylacetic acidin 7 m 5 :

N, N- di net hyl f or mani de were added 195 ng (1.2 mmol) 12 January 2005

i, 1‘--car‘§§r3¥ll g(ll m dazol e and the solution was stirred for 30 ruin at. room
t enper at Ut 87X addition of 283 mg (1 mmol) of PCT/EP01/07850

met hyl - (6- nor phol i n-4-yl -4-tolyl -pyridin-3-yl)-amne (as -described in step
f) for the preparation of Exanple 1), t#k reaction nmixture was heated at
90 C for 6h. After <cooling to room errpeiature, the solvent was renoved in
vacuo and the residue was re 10 di ssoP@®@§12 30 m ethyl acetate. The
organi ¢ phase was washed with water (2 x 30 m), brine, dried (magnesi um

sul f ate) aRd3ehagrorsatrifthordthedipl-phenieNags - ,‘273[3 881-v1%04- ot ait e

par ent )co ound .as.a |] h’é ye:?I -gw foamQﬂI\/nngV‘]zfi [(gg};% 880%%% ’ilg%l)ipftqll%le .
N oxi de wa Yrd%‘f‘é?ﬁ%ﬂaﬁehgﬁ Tordance with step h) in Exanple 1. 15 Exanple 13
4-(5-[(3,5-Bis-trifluoronethyl-benzyl)-nethyl -carbanoyl]-4-o0-tolyl-pyridin-
2- yl]-4- ofp-a splupienaf 6emd { L.amxaxsh 3L fuc6 i HirliRiokorRthyi- l?e?l}rﬁicet?c)acidi 7rn% '
6- Chl or Q- NNT@EJ]%LI'A"P'tOr%%l -ni co aam de To a sgl uti 0?1 of 3.41 ¢ (120.

mol ) 6°chForornertipgma TS AHAH 408 eddrmmmopd} erhanyldimidazalesadni (50
mol ) dgf dagﬂe dvltgimhuh;[s @ﬁrr@c:f fog 30 @hilat RGN &:SﬁP@i‘%dtgF% g&kfiﬁdﬂoﬂ Bﬁ%és%g ¢ of ur an
was added dro e : er . c efed, ition the reaction mxture
was al | ovveH“P@Wﬂg’f”m&}’t}’k?@‘B‘Sﬁ?%“é‘r?ﬁ%‘ryggg@é{‘a 1813-Yh-2enipefas degyibed frestep 1)

i xt ur e- wafor thgpiepara€ioh 6fiFtagnle O, tholeh@WRMnRYurk Ms Héggﬂ‘étsﬁ)l o} Eh okt 5.7

m (100mm|1.acet|cacid and a solution of 5.1 g ( mol ) |
2, 3- di chl of R'H8E0 HPUY L5TeReTatyre, Phiteremovedindiario ol thewesiduevaster an.

After qonplBieietddd 3D hlethy! AR tdteAHe RFan PRAE Ra¥RShd WatiReh bW )0  room
terrperaturgbi?ltgr r%hl rred f orw:kg min. Addition of 30 m 2 N aqueous sodi um

hydr oxi de (agnesiym silete) Bpd gvaneratesh Hash shromasogrpphy swve 462 mg{&8 200
ni | wat er . 9fhsf thd prrertsoNPbend ePALASdinhakdie organic |ayer was washed with
4 250-mL p gi ?{l@ Qf%i N agﬁ)%&us sodi um hydr oxi de sol uti on. The conbi ned
aqueous Ia§ /e, (Pl 485 (M a-Y ith 3 30 500-m portions of ethyl acetate.
The conbi n&de dI-geate wasotiingd m svebRlaneshigesth hiin Bahyiaj ed aqueous sodi um
chloride solution and dried with sodiumsulfate. Concentration gave 5.44 g

of a brl(gwn-red oil. Flash col um chror_g%lto riagohy afforded 2.15 g (41.3 % of
the titt’e conpound as a light yell ow S8R

4—'{5-[(3,S—Bis-triﬂuorornet_hyl-benzyl)-methyI—carbamoyl]-4-0-tolyl—pyridin~2—yl}—4*oxy-
piperazine-1-carboxylic acid tert-butyl ester

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

To a solution of 3.41 g (20.0 mmol) 6-chloro-N-methyl-nicotinamide in 80 ml
20 tetrahydrofuran 50 ml (50 mmol) of a 1 M solution of o-tolyl magnesium chloride in
tetrahydrofuran was added dropwise at 0 °C. After completed addition the reaction
~ mixture was allowed to warm to room temperature and stirred for-1.5h. The mixture was
again cooled to 0 °C, followed by the dropwise addition of 5.7 ml (100 mmol) acetic acid
and a solution of 5.1 g (22 mmol) 2,3-dichloro-5,6-dicyano-1,4-benzoquinone in 18 ml
25 tetrahydrofuran. After completed addition the reaction mixture was allowed to warm to
room temperature and stirred for 15 min. Addition of 30 m! 2 N aqueous sodium |
hydroxide solution was followed by dilution with 11 ethyl acetate and 200 ml water. The
layers were separated and the organic layer was washed with 4 250-ml portions of 2 N
aqueous sodium hydroxide solution. The combined aqueous layers were extracted with 3
30 500-ml portions of ethyl acetate. The combined organic extracts were washed with
saturated aqueous sodium chloride solution and dried with Sodium sulfate. Concentration
gave 5.44 g of a brown-red oil. Flash column chromatography afforded 2,15 g (41.3 %) of
the title compound as a light yellow solid.
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4- (5- Met hyl car banoyl - 4- o-t ol yl - pyri di n- 2-yl ) - pi per azi ne- 12dapwsxy9¢x aci d

tert-but)()kP e‘?q%er A mxture of 8.31 g (31.9 mmol) )

6- chl or o YE KEEA - 4- 0-t ol yI - ni cotinamide, 6.53 g (35.0 SPGR{BfOy/07850

1-tert-butoxycarbonyl piperazine, 16.7 ml_ (95.6 mmol) '

N- et hyl di i sopropyl ami ne and a catal yti ¢ &hmunt of

- 4- (NN-di ne | am.no)-pyri.djne was heated at reflux over . night. After
cool i ng to%%‘zﬁ(@n%@féﬁu’r )’telﬂé"%'ilftgg%% was di ssol ved i n dichl oronet hane

and washed with two portions of 0.1 N aqueous hydrochloric acid solution.

Drying wit bl4dﬁdi1¢1hvisarbi:abﬂ~¢andohri}lb@ﬁdﬁhﬁﬁﬂi)%ﬂ@w@e-iQaﬁa% wa‘admrt%}_e@e

product. Fle&%h colum 10 chronmat ography afforded 6. g . 0 he

title conpourid as an off-white solid. M nme (%: 411 (MtH +, 100). c)

4-x[ (3,5-Bis-trifluoranethyl-benzyl)-nethyl,

car banoy| | Mmotgreb§8.3py (31.8imad) ﬁJrchlct)rﬁil‘ﬂlefﬁea]zﬂlﬂeo-iolﬁrﬁhQ@ﬁﬁéfhfdeﬁ&’ﬁﬂg (35.0

tert-butyl estgr . To.a.solution of 6.28 no . .

45 (5. mochy PERPE ARG e thp O el siion1 87 {05 6 Tin g Mstwidiisonrap mipe:

?c idt elr '; - bod ¢ Icatel;ﬂieambmnt&ﬁ(l»(m%N}-gM@%i}yﬂﬁﬁxfoMpﬂd&@ Wk h@ite%at]reﬂ'ﬂlx &Rk ut ijgnd
20 mo sRot@ssi um hexane isilazide in tetra rof uran were adde
b0 e AP AR b Re]S SRR e Bl BB R v A D h SO Ry Benzy |
broni de wered adshed witihrm:pvp'ﬁsﬁonsﬁgg.lrlsaqﬁé? hpdr)@tubﬁéu@iasaluki@mﬂrﬁ. ﬁgvg&! mto
roomtenperat.ure gver night. Additi 0 ter ,and 1 ueqQus sodi um
hydr oxi de §%ﬁlﬁﬁ%ﬁat\%§gdf‘gﬁeﬁ% -fb?"éi{)]-?&afi ryge ch%ﬁgjéc‘g'bmf’i ons of

et hyl amet ahmmakfpapgtonfionést O2RR 01500 BY of etisle vBiPodhll @fambivis@ablHN

sul fate and concentrated. Flash columm chronmat ography gave 6.89 g (70.8 %

of the par CRMQUY x4a ite solid. M5s me (9/a): 637 (MtH+, 100).
The N oxi d?ﬁm%ée@@?%ﬂ@éﬁﬁ’é@@mdance with step h) in Exanple 1. 25
Exanple 14 5'- [ (3,5-Bis-trifluoronmethyl-b enzyl)-nethyl-carbanmoyl] -4'"-
o-tolyl - - aX4-~{3:[¢8,3 i 3 lzyl) -in Zhyfl fab v ti ot 1p4do-tbhyd - dylidinyd-vi¢- aci d

ethyl est erpigerazine#1-carbo,ﬂlic acid tert-butyl ester

To a solution of 6.28 g (15.3 mmol) 4-(5-methylcarbamoyl-4~o-toljl-pyridin-Z-yl)-

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

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

“MS mfe (%): 637 (M+H ", 100).

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

5'-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-carbamoyl]-4'-o-tolyl-1-0xy-3,4,5,6-

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

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

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

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

b) and using 5'-methylcarbamoyl-4'-o-tolyl-3,4,5,6-tetrahydro-2H-(1,2']bipyridinyl-4-



The parent conpound was obtained as a white solid i'n conparabl e yields
according to the procedures described above for the preparation of
4-(5-[(3,5-bis-trifluoronethyl-benzyl) - 12 January 2005

met hyl 4-o-tolyl-pyridin-2. yI} pi perazi ne-1-c pacid
tert- but?&aapyerA(Exanple 13) using ethyl isonipecotate |ﬂ6p9 ﬂh?

l-tert- btltoxycarbonyl pi perazine in stg? _b) and using

5' - net-hyl car banoyl -4' -o-tolyl-3,4,5,6-te ?ahydro 2H[1.,2 ]bipyridinyl-4 12

January 20 [ A/ 07 r Yl cid..et ester
st ead of Q%b%gfl %%g%caregt%pmsgé tpfbj 191 ﬁ%?cafbaa O?Y)f %(31?1 pyridin 9 y1)-
- pi per azi nep!lpemrrtmkyaub@xﬂmam terttbdnydtesthrmsste@rc)l n step c). MS W (%: 608

(MtH {, 10 tained in accordance with step h) in
Exampl e 1. m?_@g#pﬁ%'(%ﬁ‘ﬁ%o&b

(RS) - 6- [ 3- The &l-gxidamtah pbtagred no pechrdanos wigh stop hilimEdanyplp AN- (3, 5-: bi s-trifl uor

ornet hyl - benzyl)-N-net hyl -4-o0-tolyl-nicotinam de The parent conpound was
obtained as a light-yellow solid in ]ggp‘ﬁ;? e yi el ds according to the
procedur'es descri bed above for the 'ptéparation of
4-{5-[(3,5-bis-trifluoronethyl 10 benzyl) - net hyl - car banoyl ]

- 4- 0-t ol yl {R§k-6-43-hAgetylfnethiybaménd) rleoto- prardlidiyd 1-d]-26{H5-bertrifloatophethghst er

(Exanple 13) gmgglﬁ 13 go’l‘ﬁ%é@t ‘lﬂ%ll -am no) - pyrrolidine instead of

I-tert- but oxycar bon perazi ne h b) and using
(RS) - 6- [ 3- Theptneht n@hpyhnéwamﬂ:)tampwsrailghdwdlm sdlid in comparable yields according

- N- et hyl Bt I d. of t
Lol yl - pir.%‘i oy 3;{;9 5 %%%45{}.%?]?39?“ <o B RS BRIy PRy ep
c). 15 NS imcezy)¥pnet Bax(ohhldyl 4 d{ﬁﬂ)’l—py'l’hbnﬂ—}d}epd:eram Dbarbbxdid acid tetdantglance

th st EX
N (3, 5 B s ot BRI inaSERT RGP mstighemineypysegliciar B AE Y - 4- 0- o
l yl - nicot bnmnydnbmrl(phgﬂﬂam@emz&pda)) afd Ghihg (RE)Ns-IB{ ity meabfliandndde To 50 ¢
(317, o) pfofaf SIS BEHAL S, A0 TR e R Bl B
chl 0r| de Waeiyl-py'ndln 2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step c).

15 MS m/e (%): 593 (M+H7, 100).

The N-oxide was obtained in accordance with step h) in Example 1.
Example 16

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

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

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

yellow solid.
30 MS mle(%): 171 (M+HT, 15).

b) 6-Chloro-N-methyl-4-0-tolyl-nicotinamide
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mM water. The 10 |ayers.were separated and the organlc ayer was washed
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conbi ned %ﬁ%@ﬁ'sssoﬁﬁﬂﬁ h?dx\ﬁﬁfd@ sSstibRctRGoWbifkd3 qu éﬁg‘lﬂersWrE ERR3tafwigt Sy
acetate. The conbi ned ganl Cc extracts were sh sat urat ed agueous
sodi um ch|$90r@épgr610aﬁpé Hideetetei e somtinedberganis sxfracewere washediithat i on gave

5.44 g of ﬁtﬁ%&mqﬁ@@asgb&mnf B eGOlHOA 4 Br ﬂ@@ s@@imﬁ %fl%&r é@ﬁjce%trlémg
(41.3 %9 of 15 the titl econPoun as a t yellow so
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M e (%8ave8dd@wf abrayn-red oil. Flash column chromatography afforded 2.15¢g (41 3 %) o
N- Vet hyik- Gth@thEQQJ#‘gBuﬂd 4s éhgﬂﬁ g&IRMthB' M)[%]@n 29y 8¢ A mixture of 1.00 g (3.84

nmol ) 6-chl or o- N- net hyl -4 t | -nicotinamde, 0.37 m (4.22 mml)
nmor phol i ne mmol N-eth | di i sopropyl am ne and a catal yti c anmount
o P Cks2nte (I): &I, y propy y

¢) N-Methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide

A mixture of 1.00 g (3.84 mmol) 6-chloro-N-methyl-4-o-tolyl-nicotinamide, 0.37 ml (4.22
mmol) morpholine, 2.0 ml (12 mmol) N-ethyldiisopropyiamine and a catalytic amount of
20 4-(N,N-dimethylamino)-pyridine was heated at 100 °C over night. After cooling to room
temperature the mixture was dissolved in ethyl acetate and washed with two portions of
water. The combined aqueous layers were extracted with 3 portions of dichloromethane.
Drying with sodium sulfate and concentration gave 1.23 g of the crude product. Flash
column chromatography afforded 1.11 g (92.9 %) of the title compound as an off-white
25 . solid. M.p. 156-158 °C. ‘

MS m/e (%): 311 (M ™, 64).

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

nicotinamide

To a solution of 0.27 g (0.87 ‘mmol) N-methyl-6-morpholin-4-yl-4-o-tolyl-nicotinamide in
30 15 ml tetrahydrofuran, 1:12 ml of a 1 M solution (1.12 mmol) of potassium
hexamethyldisilazide in tetrahydrofuran was added at 0 °C. After 30 min, 0.16 ml (0.87
- mmol) 3,5-bis(trifluoromethyl)benzyl bromide were added dropwise and the reaction

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




20 4- (N, N-di et hyl am no) - pyri di ne was heated at 100 C over night. After
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reaction 1‘%“%1&;’% ﬂ)r@gio\?\%éscrcggﬁo@u%%dyl\}mmﬁ&mvgﬁgﬁgg%%g;a hghghgg%}l %A}Esf aecc?fo{}vi th 3
portiong omigarawatdddtedsvitdodichinraactboreand veshad with 3 pohtmsefbitmatedaqueous
| ayers wer tr i G t . opmhi.ne rgani c extracts
wer e was hesg)d\;% ﬁﬁ%%ﬁ%ﬁ‘é‘%lggo%oéfégh]ﬁ{bg N 3@?'2031%%%9%5%%% e 1\%} th sodi um

sul f at e andicklonereethara e c@obinnt organirestrads wpeywashed with saturated sodium

chloride solution, dried with sodium sulfate and concentrated. Column chromatography _

T~
—t

gave 0:31 g (73 %) of the title compound as a white solid.

15 MS m/e (%): 534 (M+H", 100),
Crystallisation of a portion of 100 mg from a mixture of t-butylmethyl ether and
cyclohexane afforded 90 mg of the title compound as white crystals. M.p. 116-117 °C.

Example 17

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

20 methyl-4-o-tolyl-nicotinamide

~(3.5-Bis-trifluoromethyl-benzyl
nicotinamide |
" The tifle compound was obtained as a white solid in comparable yields according to the
procedures described above for the preparation of 4-{5-[(3,5-bis-trifluoromethyl-benzyl)-
25  methyl-carbamoyl]-4-o-tolyl-pyridin-2-yl}-piperazine-1-carboxylic acid tert-butyl ester
uéing thiomorpholine instead of 1-tert-butoxycarbonyl piperazine in step b) and using N-
' methyl-6—thiomorpholin-4~yl-4-o-tolyl-nicotinamide instead of 4—(S~methy1¢arbamoyl-4-
o-tolyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester in step ¢).

MS m/e (%): 554 (M+H ¥, 100).

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




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

5-Bi s- trrﬁﬁzz&r(gir?et hyl - benzyl ) - 6- (1, 1- di oxo- 171. 6- 4- oxy- t RCSHSPBREM n- 4-y1 ) -
N- 20 nethyl -4-o0-tolyl-nicotinam de a) N- 3

5-Bis-trifluoronetl hyl - benzvl) N-methyr 8 “thi om)rphol|ra 4- yI 4-o-tol vl -

ni cot i nam-gle btan olid in
conpar abl erfioyl eqlﬁtéona%@o%%gg le’r’ ?%Hﬂff‘?@ﬁ‘g B‘ézéfn\éﬁ %}W %‘ t he

pr epar at i dhiophordphplin-f(3; 459—m1$1—m1c0tidamd¢)(rmphy) rrmsrmyin)etlﬁﬁol were added 689

or 1 but i RGCE £ P chOed s, AP At ABREBF Seas BRRRES s Dony/

pi per azi neallowed lt@walhl) t@minu&ml;grd‘kure and stlrred for 1.5 h. Quenching with 5 ml 40%

(5 et ny L EPRLRAT Brgtye e ResUpPEhAEadOoh Pl nantipm ¢ aci o

tert-butyl h}&dsdnade satutsdreto ad)ust 8 pid ® 7( %The&ﬁx&tL(rNMds Hilutk@O)ith S8Qniokathk and

3, 5-Bi s- tr| | uor,0 t 0-1? .4-thi.o hol,i.n; 4- 1
4Z0- tol y™ g nﬁ‘ﬁr}g&’ mihay ‘8%‘5};% ST BT e PR %6 26 To
a sol uti onwitl sddi@eh sglfétﬂaﬁdlcdiﬂﬂahﬁrated to give 1. 20g0f crude product. Flash :

N (3, 5-bi s+ trlf uor

t hi ormrpho?hir?l &(nga %[Pfﬁyeglltbﬁ gﬁ%%)gr@rﬁr}gé %%?%%“%33“‘%%%‘“?%50% hanol were
added 689 ng (1.12 mmol) Oxone(r) at 0 C. After conpleted addition the
reacti an niviStoted %)as70 M+BRed0).o0 warm to room terrperature and stirred for
1.5 h. Quenching with 5 nl 40% 5 aqueous sodi um hydrogen sulfite solution
was foll owed
the pH t o' %= ' Cras 2k : HAQRRQIRHON L4 FeEd-wi t h
3 150- nl p@.l{(gwpﬂﬁo&flarﬂildgm ororret hane The corrbl ned extracts were dri ed

wi th sodium sulfate and concentrated to,. give, 1.20 g of crude product FI ash
chr omat ogr BMEATSRFOMRANG W3s optamed aga wflﬁsﬁolma qomnaéa%é%ﬁﬁgaﬁmr digg Lo th

solid. 10 pBcedie (¥cribed SbdvMideEp b)3 AGthg N-(3,5-bis-trifluoromethyl-benzyl)-N- methyl—

15  6-(1-oxo-1A*-thiomorpholin-4-y})-4-o-tolyl-nicotinamide instead of N-(3,5-bis-

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

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

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

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



c)

N- (3, 5- BIS trifluoronethyl-benzyl)-6-(_1,I-di oxo- 1A 6- thlonDrpholln 4-yf)-N

-nethyl -4- o-tolyl-nicotinani de The parent conpound was JBtJanwsy 28853 white

solid in 'e yield according to the procedure descr] ove (step

b)) u5|n§ﬁ§S?§r§bbis trifluoronethyl benzyl ) - N- et hyl - 15PCUE&%KQQ‘

6- (1-oxo-I| a. 4-thi onorpholin-4-yl)- o-tq&yL-nicotinanide i nst ead of

N-(3,5-bis VT

trifluoronethyl -benzyl)-N-nethyl-6-t 'onnﬁggplinz4-yl-4-o-tolyl-nicotinanid

e. MSme (%: 586 (MrH+, 100). The %R was obtai ned in accordance

with step h) in Exanple 1. Exanple 18 20

N- (3, 5-Bi sNﬂr/ﬂethlyuN (vmrietiyl-nipstithylen-16yl (rdetyd)- ea(umlxy nbmqqz)l-@oltoy;u) N- et h
-4-0- tol. |nan1de To a mxture of 0.089 m (1.1 mol '

N N- di met h ®de and 38 ng (0.56 mmol) imdazole 0.071 n1 (0.56.

mol ) tri n@t’tﬂ}ﬂl@dﬂ&b(iQﬁér_bﬁﬂﬁi-ﬂ-@-@@&lﬁdnidém' ige at room tenperature. The
reaction mxture was cooled to 0 C, and 0.10 g (0.19 mml) N (3,5-bis 25

wer o addoat M MR B RN e Rk i Rl SR Dy er

ni ght . ThetHee;aﬁctddune deaaribed uboed el thel frBpaaatibnb Ly-¢5-003, 2bisdtrifluordnfetiydous

hydr ochl or and t he Xtur e was ,ex ed

AR o R e A B g O R R RSN e S b

and concengstat(@dampleashstgob)unsthechopholingimpay ofi frat-BathxPdarbanyl Pedgzigd. 30
the parent conpound as a white solid. Ms nfe (%9: 565 (MtH +, 100). The

title conp d, was, i.med i n accordance with step h) in Exanple 1. 12
January OB s B8 SEL BN Eorr s a0 C- S0. Exanpl e 19

N- Met hyl - N- ( 2- net hyl - napht hal en- 1-yl net hyl ) - 6- ( 4- oxy- nor phol i n- 4

yl') - 4- oot obyN-MethybN-(methyl-apphithileh Hyylnfednmd)-ghodiphodn-4-yl-4-o-talyl-

| -4-0-tolyl- n! cot:gam’ de 5 The title conmpound was obtained as an off-white

solid in c yield according to the procedure described above for
t he prepar he pirenf colnpdmld(vdis obbiisedtasiafwhior solid tydmparable yield according to the

procedure described above for the preparation of N-(3,5-bis-trifluoromethyl-benzyl)-N-

methyl~6-morpholin;4~yl—4-o-tolylanicotinamide, (Example 16, step d) using 1-

15 chloromethyl-2-methylnaphthalene instead of 3,5-bis- tnﬂuoromeﬂlyl-benzyl bromide.
MS -m/e (%): 466 (M+H ", 100).
The N-oxide was obtained . 1 accordance with step h) in Example 1.

Example 20

N-Methyl-6-(4-oxy- morpholin-4-yl)-N-naphthalen-1-ylmethyl-4-o-tolyl-nicotinamide
20 The parent compound was obtained as a colorless viscous il in comparable yields
according to the procedures described above for the preparation of N-metluyl;N-(Z-

- methyl-naphthalen- 1-ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)
using 1-chloromethylnaphthalene instead of 1-chloromethyl-2-methyinaphthalene in step
b). | |
25 MS mle (%): 452 (M+H", 100).

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

“Example 21

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

. according to the procedures described above for the preparation of N-methyl-N-(2-



benzyl ) - met hyl - car banoyl ) - 4-o-tol yl - pyri di n-2-yl } - pi perazi ne- 1-carboxylic
acid tert-butyl ester (Exanple 13, step b) using norpholine ins% &d of
1-tert-but oxycarbonyl piperazine. MS me (%: 311 (M}, 6é3yanyay §

N- Met hyl 5 gkt hyl - napht hal en- | -yl net hyl ) - 6- mor phol i n- 4.yl -4~ =10l yl

ni coti namw\‘%léegulﬁg}g parent conpound was obtained as a whi teL})gz)fﬁPé'@#SQ
conparabl e yield according to the procedure described above for the
preparation of N-(3,5-bis-tritluoronethyl-benzyl)-N

met hyl - 6- nRLARAL LAY 1470 /|- i i-ngm.de (Exanpl e 16 e ing 1
15 chl or orne*tti:{rﬂ%)!‘l %I?hr;éatl%};/I—lﬁgg%e{t%?(gn@b&%ébgg%} 5 O(t‘lj;l)}('ﬁmmtmamide%xgmgl)e 15

3, 5- bi s- t r niingiwlunmetdhsplfobisrzidl 2-methrxgieaphtBlent 1-|-H8thy] 464 igdwbad df,1- 100) . The

N- oxi de QRAE D _ el | step h) in Exanple |I. Exanple 20
N Vet hyl - 600 oxyﬂ?ﬁ%&“%?ﬁﬁ%?%wrﬁa%ht hal en- 1- yl met hyl - 4- o- t ol yl
ni coti nam mf@d%ﬁh@%ﬁﬂtﬂf, kﬂ@hpound was obtained as a col orless viscous
Cht o OmBRE S S AE BRI 0l Sl SR B SR doser{ ed above Tor
met hyl - napht hal en- 1- yl net hyl ) - 6- nor phﬁg i niegz- yl - 4-0-tol yl - ni coti nam de
. (Exanmpl e. . 19) using 1-chl or onet hyl kaphpledd2ene i nst ead of
1-chl ororret hyl - 2- met hyl naphthal ene in step b). 25" M5 me (9%: 452 (MtH },
ESSZ@ Zhglﬁtaxm&o%%eemﬁwﬁ&hwsq&_%%%}g fotth-5 YL SRl nibefmsRIRL © |-
N- (2- Met hokbe perphit deatpsind swb obtaimedyas icoletlassivistoyshilin yomprpdbbd yiekdd - yi ) - 4- o- t
olyl - i COLIBAThER HOpIDeBA FREGAIIRAYD b S:abL B CH RomBnilO. e5S

| e ylelds € e

i viscous oil 1 n conpar accor di ng procedure cribed
above fior wiethypmepkihaendrylahethilins: mptphalia2t-gi4-denlyhnicofoomide[Bxa@paIB6

PCT/ EPO1/ 0 i, ) L ) . ;
et ! - naphtRar dactiogbenzthchiorids instesdof 1rchloompthyl-2-mpethyinaphihalens i aep,
(Exanpl e 1B). using tol uene-4-sul fonic acid :

2- met hoxy- e wei byl ester instead of 1-

chl or onet hgﬁ?@ﬁ)hg?in%%ﬁhh#e e in step b).

he N-oxide was obtained in accordance with step h} in Example 1.
15 Example 23

N-(5-Chloro-2-methoxy-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
nicotinamide :
. The parent compound was obtained as a white solid in comparable yields according to the

procedures described above for the preparation of N-methyl-N-(2-methyl-naphthalen-1-

20 ylmethyl)-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19) using 5-chlore-2-
methoxy-benzyl chloride instead of 1-chloromethyl-2-methylnaphthalene in step b).
- MSm/e (%) 466 (M+H", 100).

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

Example 24

d
w

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

30 MS mle (%): 466 (M+H, 100). ' |

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



MS W (%: 482 (MH+, 100). The N-oxide was obtained in accordance with step
h) in Exanple 1. Exanple 22 N-(2-Methoxy-benzyl)-N- nethyl-6-

(4- oxy-norphol i n-4-yl)-4-o0-tolyl-nicotinanide The parenﬁhéwmpswas

obt ai 'ne_d“%s | orl ess viscous oil in conparable yields__according to the
procedur es %@g%?’)l bed above for the preparation of N net hﬁcjﬁp(oé%lpég

nmet hyl - napht hal en- 1-yl - met hyl ) - 6- nor phol i n-4-yl - 4-o0-tol yl -ni coti nam de
(Exanpl e 19) using 2-nethoxy-benzyl chPdri de” i nstead of

1- chl or onet hyl - 2- et hyl napht hal ene iE stég b). Ms nle (/(c)): 432

( MrH+, 100) . The N-oxi de was obt ai ned {4 %%rdance with step h) in Exanple
1. 15 Exanple 23 N (5-Chl oro-2-net hoxy-benzyl ) - N net hyl - 6- :

(4- oxy- molpibithyl-64(4rb3y-thovphalingd-yl)AN gehiaflasiophedylm eyl ons - SIOTRRUAR MRS

obt ai ned a white solid in,canparabl i el ds accoiﬁ?‘-ng o the, procedures:-
descri bed abGvE"¥ S?mPﬂ‘énch@sp%‘?tﬁglg‘gﬁs ?)‘F’ﬁ"‘lt\g/??g‘{iﬁ%@‘ﬂ?%@- lﬂéff agqapstrgteitea- | -
20 yl met hyrpecdures dpdvaibed akovel fordthe prépaationiof Bt ineayl-ge (£-ExanpalphBaledsi-ng
5- chl org);é, methh]g%y be Zoﬁj ‘%thri d !i nst ead. pof ) :
1 Chi or bt e Y- PR sty hdIost D e Papidh (Exampladod ueing 236656( M e, 100) .
'2I'Zel gl—Soxi dentdlsopbbaizpigoimid aineesd afiT-ehlotdrethfl P ndbthl RagRtRdTBledin ktepByanpl e

. + _
N- ( 2- Chl 0r%§§1’ﬁ£°{’ﬂ]-04>?§’7_(%+ﬁy|1)09h_ met hyl - 6- nor phol i n-4-yl -4-0-tol yl -nicotinam
i de The pRiredvHoxidewasubchindsinebiordntd with seepM)iit Bxsabled.i n conparabl e yiel ds
according to the procedures described above for the preparation of
N- et hyl - N- ( 2- et hyl - napht hal en-1 -
yl met hyl) - 6- nor phol i n-4-yl -4-0-tolyl EFﬁ‘EEJP?ﬁam de (Exanple 19) using
2-chl oro-5- net hoxy-benzyl brom de instead of
1- chl onomeX-iMeith-6vet-bys-nappholid-4y8)-Nmaphtpleh) 2-y Bk Vi - Ao etolyihnicofid@middr H,

e 58 Bl SRS L Ml LRI 1
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-chlorornethjrl—’z-methylnaphthalene in step b).

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

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

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

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

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

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

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

30" The parent compound was obtained as a colorless viscous oil in comparable yields
according to the procedures described above for the preparation of N-methyl-N-(2-
methyl-naphthalen-1-ylmethyl}-6-morpholin-4-yl-4-o-tolyl-nicotinamide (Example 19)




Exanpl e 25
N- Met hyl - 6- (4- oxy- nor phol i n-4-yl) - N-pent af | uor ophenyl met hyl - 4- o-1 ol yI - ni cot
i nam de The parent conpound was obtained as a white soli F‘h“a&ﬁ?r% abl e
yi el ds accor ding to the procedures described above for th reparation of
N- et hyl ¢ ?th hyl - napht hal en-1- 5 PETERIDT50
yl nmet hyl ) - 6 m)rphol in-4-yl-4-o-tolyl- gotl nam de (Exanple 19) using
2,3,4,5,6 pent af | uor o- benzyl bromi de i neiead of

1-chloro r et pht,hal.ene in 9% ;. 492 (M-H +,
100). The é’éor\?/g% ﬁM@WdKBB&’&%ﬁE@zwafl%l?é%gor%)ﬁefyl'éanpl e 1.
Exanpl e 26nél:ﬁ)ylnaphthalene in step b). '

N- Met hyl - R | ) - N-napht hal en- 2-yl net hyl -4-o0-tol yl -nicotin
am de - The p @5 ::gg%'ggpr% ’v@gyobt ained as a white solid in conparable

yi el ds acdhedi-ngide ovak lobtaigpdds ectordasiceieisk step &l imBoargpleor t he preparation of
N- et hyl - N- ( 2- et hyl - napht hal en-1 -

yl met hyé ) - 6- nor phol i n-4-yl - 4-0-tol ,yI n| co %E?am' de (Exanple 19) using

2-chl oronet hyl - napht hal ene i nst ea‘d % or onet hyl - 2- net hyl napht hal ene
in step b),. 15 Msme (%: 452 (M-H+, 100) The N-oxi de was obtained in
accordancé —\E\ﬁ3t5aBstteipﬁldm)'omeﬂ1Ekbamjrlé&rﬂgth}Exarmmﬂ]74'M -tolyl-1-0xy-3,4,5,6-

[ 2- Met hox anet yl)-benzyl] -Nnethyl-6- (4-oxy-
nor phol i n%ﬁtra}f’%rﬁ ty?‘?/tflpﬁiﬁ%ﬂ'%‘éa ?igﬁﬁﬁc"‘?he parent conpound was obt ai ned
as a whi teksmttuﬂa ofr.?.OO(mg)wmhmowSél[(d$-heaﬂﬂdomn&tbyltﬂta iphecstiur es

i ety ) <BeRBeEe Ty AR RS A ol i R 50 e

t ol uenee 4-(Esathplent), 18achidlN aqueous sodium hydroxide solution and 10 ml methanol was

[ 2- met hoxy,.5-(5-trifluoronethyl-te ol -15yl)- nyl ] -nme i nst ead
b 1-ch 0Pt ALTo0s: HIRRS TN Bk AFealng Wi S Pbrasar sty gretatiabe  pir
100) .~ The ajuendisdgyenams Ghﬂkﬁledl&dpﬂiﬂ wittcoNdanesusiydbocdlefr dtjd dotutionanpl e 1.
Exanpl e 2

N (14 D rEStEeR Hishishlpremeshapexdiying Mithysodingt Afteand s WB b ho! | n- 4- y1 ) -
4- f)- I toldikoxﬁh@gtaiphgrﬁfdﬁieam’n‘kge(glaaﬂs)eml?mmmd pmsxd_ d&tbhaihri]nedolms ad

Ccol ori ess \/LLsco (0) a e | e S accordl n (0] e roceaur es
descri B2d I\Q ??8754%@’%‘? g&%irti on gf "N et hyl - N-( 2EJ P

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




met hyl - napht hal en- 1-yl net hyl ) - 6- nor phol i n-4-yl -4-0-tol yl --ni coti nam de
(Exanpl e 19) 12 January 2005 WO 02/06236 PCT/EP01107850 -33 usin

2-chl oromet hyl - 1, 4- di met hoxy- napht hal ene instead of 1- cARJamasx B99> 2-

met hyl napht hal ene in step b). M me (%: 512 (MtH+, 100). The N-oxi de was
obt ai nedWh0A¥2¥r dance with step h) in Exanple 1. Exanpl eP@REBATRS0( 3, 5- B
is-trifluoronethyl-benzyl)-nethyl-carbanmoyl] -4'-o-tolyl- | - oxy-3,4,5,6-
tetrahydro-2H [ 1,2] bipyridinyl-4-card#gxylic add A m xture of 200 ng
(0.33 mol ) 5" -[(3,5-bis-trifluoronethyl-benzyl)-nethyl carbanoyl ]
-4'-o0-tolyl-3,4,5,6-tetrahydro-2H . [ Exam@ld &i pyridi nyl - 4-carboxylic acid
ethyl ester 1o (Exanple 14), 10 m | N aqueous sodi um hydroxi de sol ution

and 10 m net [ 1.0 . ronight. After
washi ng with gﬂ&g‘%t? pixhe f‘%@%ﬁ%ﬁ%ﬁé’é&@?ﬁ ﬁﬁg‘ﬁ&g%“géﬁﬁ@ﬁgﬁf“é‘? g‘%&%‘*’%ci di fi ed
to pH 4 with 1 N aqueous hydrochloric acid solution. Extraction with

di chl oronethane, drying with sodium sul fate and fl| ashmgfibbign

chromat ography afforded 81 ng (42 % of the parent compound as a white
solid. 15 %dﬁl§ (e/q): 580 (MrH x',-100).. The N-oxi de wag obtained in
accordance wth step h) in Exanple 1. 12 January 2005 WD 02/ 06236

PCT/ EPO1/ d#glBe - 34 Exanpl e A Tablets of the foll owi ng 4onposition are
manuf act ur@gn slahe usual nariner: ng/tablet Prodrug 5 & Lactose 45 Corn

starch 15 Mcrocrystalline cellulose 34 Magnesiumstearate 1
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 r_neltéd in a glass or steel vessel, mixed thoroughly and

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




Tabl et wei ght 100 10 Exanple B Capsules of the follow ng conposition are
manuf actured: ng/capsule Pro drug 10 Lactose 155 15 Corn starch 30 Talc 5
Capsul e fill weight 200 The active substance, |actose and 2J8pvarE 290 h are
firstly mixed in a mxer and then in a comm nuting machine. The m xture is
ret urned YQ¥¥&3%i xer, the talc is added thereto 20 and MGEFHAFBughl y.
The mixture is filled by machine into hard gel ati ne capsul es. Exanple C
Suppositories of the follow ng conposi ti3dn are manufactured: ng/sU Prodrug
15 25 Supsp.osi tor%_gsai 1285 Total 1300 The suppository mass is. nelted in
a glass orstEreddinti itdeg FPerﬁeﬁiléathﬁ?S?leaWIf?lxﬁﬁﬂ is payotddaita srppoEtorymeudypem,
the finel ysupauldeizedefa€d dovE tisdkRiphadierict SreRHLRRINEL ﬁﬁgl tﬁ@‘ijnc;ﬁ%s] Ye2 005
WD 02/ 06230 :3(? CT/ EP01/ 07850 sg[red until 1t has dispersed conpletely.
The ni xt uri@df¥d ﬁmwwﬂpsrgws% oflory moul ds of suitable size, left to
cool, the suppositories are then renoved fromthe noul ds and packed
individually in wax paper or netal foil. 12 January 2005 WO 02/ 06236

PCT/ EPO1/ 07850 -36 C ai ns : ,



1. Conpounds of the general fornmula 5 wherein Ris hydrogen | ower al kyl,

| ower al koxy, halogen or trifluoronethyl; is hydrogen or % lg% Ogr Rand

R maybe together with the ring carbon atons to which thé? 9% hed

-CH=CH CH=CH-; to R2 and R2. are independently from each ot her hydrogen,

hal ogen, ‘YQP?W%&&onethyl | oner al koxy or cyano; or R2 aR{I/HR01E850he

toget her --CH=CH CH=CH-, optionally substituted by one or two R3,

R3. substituents sel ected from | ower alkﬁ -or |l ower al koxy; are

i ndependently from each other. hydrogen, . |lower. al kyl orcycloal kyl; 15 R4,

R4. are independently from each ot her @Eﬁﬂ%nCR6 or |ower alkyl; or R4 and

R4. formtogether with the NNatomto which they are attached a cyclic

tertiary am ne the gro 20 R5 s drogen, hydroxy, |ower alkyl,

"l over al koxy,l'-%ﬁﬁ%f‘@ﬁ%e&fjﬁﬁ%#m@%m)2, _N(R3) CO | ower al kyl or

-C(OR3; 12 January 2005 WD 02/06236 PCT/EP01/07850 37 R6 is hydrogen

| oner al kyl or phenyl; Xis -CCONR- , -N(R6)C(O-, -(CH2)nO> or -Q(CH2) m

, nis 0, 1,2,30r4;and is 1, 2 or 3; 5 and pharnmaceutically acceptable .

acid addition salts thereof. 2. A.compound according to claim1l, wherein X

is -C(ONR6)- and R6 is nethyl. 3. A cqnhgund according to claim2, which

is 4-15-[(" ,5-bis-trifluoromethyl-beazy)-met

hyl - car bam)yl | -4-0-tolyl-pyridin-2-yl oxy- pip f%zld ne- 1- carboxylic acid

tert butyl ester, 10 R
-[ (3, 5-bis- trlfluoronethyl benzyl) - -thx{

4 5, 6- - [

all noyl ] -4' -o-tol yl -1- oxy- 3,

R E y | R R
R |
5 wherein
R is hydrogen, lower alkyl, lower alk_oxy, halogen or trifluoromethyl;
‘R' " is hydrogen or halogen; or

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

10 R’andR? are independently from each other hydrogen, halogen, trifluoromethyl, lower
alkoxy or cyano; or

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

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

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

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

of the group




tetrahydro-2H[1, 2' ] bi pyridinyl -4-carboxylic acid ethyl ester, (RS)-6-

[ 3- (acetyl - met hyl - am no) - 1- oxo- pyrrol i di n-1-yl]

“N-(3,5-bis-trifluoronethyl- benzyl)-N methyi-4-o-tolyl - d2dBRiaERsP%e, N
(3.,5-bis-trifluoromethyl-b enzyl) -N-nethyl-6- (4-oxy-norpholin-4-yl)-4-o0
“tolyl- WGOMERH | nani de monohydr at e, PCT/EP01/07850

N- (3, 5-bis-trifluoronethyl-benzyl)-6-(1, 1-di oxo-1%6- 4- oxy-t hi onor phol i n-4-y
1) - N rrethyl 4-o0-tol yI ni coti nam de, N-@3-5- bi s-trifluoronethyl-benzyl)
-6-(4-for -I-oxg | perazin | )-N-nmet hyl -4-0- tolyl-nicotinam de, 20

N- net hyl - N&( 2- et vq?na%rphmla&m ar-phepdt hyl ) - 6 (4: oxy- morphol i n-4-yl)-4-0-to
Iyl - ni COtI nam de, N-nethyl-6-(4-oxy-

mor phol i n-%- vyl )-ibhae@m(rIﬁj-e;nN@R?t(@j_hxtﬂg @.t&l_yj(c@izgo_tl nam de,

N- ( 2- met hoxy- napht hal en- 1- yl net rrhy 4- oxy-norpholin -4-yl) -4-
o -tolyl- nlcotln (1 2%3_ '
N-( 2- met hoxy benZ ni} I\E% ’ij 6- (4- oxy-nor pholin-4-yl)-4-o0-tolyl-nicotinam
de,

N-(5-chl oro- 2- mes hok9eBenzyl ) - N- net hyI . 6- (4- oxy- mor phol i n-4-yl)-4-o-tol yl.-
ni cot i nam de, '

N (2- chlsor repimeiRcetiic AR plaohE 4854 fidlii i SRS Bapdden- 4-v! - 4- o- tol yl -ni cot nam
i de,

l\li- ngﬁ} Q)él 6384 O?\ycorirnolgopun(cjllaccoréx o to clam? ?n'vzrl?efréulil 1288?0¥NE@63 and is methyl.

N- et hyl - 6- (4- oxy- nor phol i n-4-y1) - N-napht hal en- 2-yl net hyl -4-o-tol yl -nicotin
anmide, N [ 2-hethmgypdnactaridinguorion®e? hhicl 8t razol - 1-yl ) - benzyl ]

- N- et hyl =6- (4- oxy- norpholin-4-yl)-4-o0-tolyl-nicotinamde, N

(1, 4-di rrethd)&&brfabhtﬂné}luemrﬂetWIftmnM) -inetiyiresrbyino] (Meawlyl-pmqhh{%y]di—Mev,d) 4-0

12 January WC 236 1/07850 -38 tolyl-nicotinam de or
[ (3,5 b??g{% Iu%arro ﬁa? ert{)Eg Shdt hyl - car banoyl ] ‘

- 4_ - 0- t1ol y¥'- [I(3,69bys—&;fh4ﬁoxﬁethwbberem19dnﬂhﬁ+¢afbaﬂncgfl i pyolyldl-oxy-34;5%@r boxyl i c

?g' ﬂy dfoge e‘t\’r%g})cﬂ %%qu&%lyrqginyl% %!ar%oxyhc ac1\3he€hy?lesrt]er),( I's -N(R6) (O - and R6
(RS)-6-{3- (acetyl«methyl -amino)-1-oxo-pyrrolidin-1-yt}-N-(3,5-bis-trifluoromethyl-
benzyl)-N-methyl-4-o-tolyl-nicotinamide,
N-(3,5-bis-trifluoromethyl-benzyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-

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

 methyl-4-o-tolyl-nicotinamide,

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

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

- nicotinamide, |
N-methyl-6-(4-0xy- morpholin-4-yl}-N-naphthalen- 1-ylmethyl-4-o-tolyl-nicotinamide,
N-(2-methoxy-naphthalen-1-ylmethyl)-N-methyl-6-(4-oxy-morpholin-4-yl)-4-o-tolyl-
nicotinamide, '

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

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

hyl -4 0-tol yl -nico



5. A conmpound according to claim4, which is
2-(3,5-bis-trifluoronethyl-phenyl)-N nethyl-N[6-(4-oxy-myrpholin-4-yl)-4-o0
-tolyl- pyridin-3-yl]-isobutyram de, 12 January 2005
2-(3,5-bis-trifluoronethyl-phenyl)-N-[4-(2-chloro-phenyl)-6-(4-oxy-norpholi
- 4-yl) - Wtsge3edi n- 3-yl ] - N-net hyl -i sobut yram de, 2- PCT/EPO1/07850
(3,5-bis-trifluoronethyl-phenyl)-N
6- (4- 0. xy-norphol i n-4-yl)-4-o-tolyl-pyrB8in-3-yl'] - isobutyram de, 2-
(3,5-bis-trifluoronethyl- phenyl) N [ 4

- (2-chl orGObhewynyaarmxd@w 3,4,5, 6-tetrahydro-2H [ 1,2 ]
bi pyri di ny - W] g{qﬁlﬂ%f i
2-(3,5-bi )sgi[ & Lsotrr%fu hﬂ b%ﬂ%}lf% %qgﬁ?aﬁ%&l r#etohto}yl ]" EitoI yl - pyri di
3-yl)- I\I—tetrﬁétyldwﬂf‘ls[ibblb]p)amm@-4 @rbmhsa@ds trifluor orret hyI phenyl )-N[
(2-chl or o- phenyl ) - 6- oxy-di met hyl am no- pyridin-3-yl] -i sobutyr am de,

(3, 5-bis- trlfluororrethyl pheny I) N-1- (4- hydr ox I-OXé o-dolyl-3,4,5,6-
et rahydro- 20 #4¢omppup ]ﬂw@ircbygﬁaﬁ Ay l»avh%rql)ﬂq\as Ry éomﬁ@rlahvér@gen

(3, 5- bi sgrirhdéthiluor omet hyl - phenyl ) - N-[6-

hydr oxy- et hyl ) -1 - oxy- rret hyl - am no] - 4-o-

2-
oY YL S TR O AT e i _
ﬁI-(B hydrﬁpg%%bfsof(i’ﬁ'uBle{l b)é‘ hengfl)}i\ll)méﬁﬁ N [8|(¥|0Y9 OI‘PIhOlm- - 13-4-0.{013;1_

met hyl -7 yram

3, 5- bi qaytrrdh:f-Bqd}-[sn’&mﬂy;akmdié)enyl) N- net hyI N-[6 (4- oxy-norpholin-4-yl)-4-0

(

lyl -
60 o) rbppli g AR o T R SR enﬁﬁ%ac ehaRgRp
2- ( 3- f liorsyridid- Bnﬂl Nematiyl-isybutptweniyde,) - N- et hy| -

modt canmont? CoREAT LR SR Py L sden ﬁ?@? B S any

one of cl asslitjrafnide)d phar maceutical ly accept abl e excipients. 12 January
2005 VO 02{ ??g%?s trﬁl?ioggnr{atﬁylojl‘{enyﬁsﬁ {4'-(2-chloro-phenyl)-1-oxy-3,4,5,6-tetrahydro-2H-

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

n-
4-
2-
t
2-
(
t
(
[
2-

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

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

(R)-2-(3, 5-bis-triﬂuoromethyl-phenyl)—N—[6-(3-hYdroxy—l—oxy-pyrro'lidin-l-yl)-el.-o-
- tolyl-pyridin-3-yl]:N-methyl-isobutyramide,

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

30 pyridin-3-yl]- acetamide.

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

one of claims 1-5 and pharmaceutically acceptable excipients.




7. A nedi canment according to claim6 for the treatnent of diseases rel ated
to NK-1 receptor antagonists. S. A process for prepari ng 3 conp d of
formula | as defined in claim1, which process conprised? %‘P‘H’i"&% a
conpound of forrmula with a suitabl e oxidizing agent to give a conmpound of
“formula MRPOMA6PE R3~ 'R3. R . L "~ | wherein the substPEUEMI®¥Mve t he
significances given in claiml and to if desired, converting the conpound
obtai ned into a pharmaceutically accept-é&fl-e acid addition salt. 15 9. A
compound of formula_| according to any one_ of clains 1-5, mheneverEPrepared
by a process oA @edicymentascastiapte daisn 6 fyr thetreaimientofdiseapssrilated ta K-The use
of a corrpquaﬁbt&faﬁtﬁ)gdﬂiwt@ | in any one of clains 1-5 for the manufacture of
medi canment s contai ni ng one or nore conpounds of formula | for the

treatment of di seases related to NK-1 receptor, ant nists, .11. rodrug
for o parent cbAvBRaS B ERarHDE PrepsnS Sh bRy dgy dison rin g it

PCT/ EPO1/ O%®86s fempuss i n nedi ci ne, wherein the prodrug is a conpound of
formula | according to any one of clains 1-5. 12. The invention as

her ei nbgf ore d@ﬁ&i&in%%%nﬁ:ound of formula

- (R,
i 2
(R,
R ( j
K
i 3, 3 z
R AN =% R
N N i
R

with a suitable oxidizing agent to give a compound of formula

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

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

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

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

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

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

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

12. The invention as hereinbefore described.





