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Field of the Invention This invention concerns

1, 4-di - pi peridin-4-yl -pi perazi ne derivatives having neurokinin antagonistic
activity, | gv(pg})h%(iﬁ,ul ar NKi antagonistic activity, their reparation,
conposi tions ¢ ¥¥ng them and their use as a medi ci ECTEROGANOT Ul ar for
the treatnment of enesis, anxiety, depression, pancreatitis and IBS. 10
Background of The Invention Neuokinins belong to a fam |y of short peptides
that are widely distributed in the mamualian central and peripheral nervous
system (Bertrand and Geppetti, Trendst- Pharmacol. Sci. 17:255-259 (1996) :
Lundberg, Can. J Physiol. Pharmacol. 73:908 15 914 (1995) ; Maggi, GCen.

Phanmacol 26: 9$ts8furEDI2) Di-PIRERAIIN-46¥1 -2IPERAPD DERDIATIVESYV. 46 (1994)).
They share the comrg&qgﬁh{rbggl SWWRI@T&%@N%% Leu- Met - NH2.
fromperi pﬁ‘e a

Neur oki ni ns rel ease r sensory nerve endi ngs are believed to

be i nvol ved-i-n—neurogenicinflammation—ln-the spinal-cordlcentral nervous

system neurokinins may play a role in pain transm ssion/perception and in
some autPnomdig okt thehtigxes and behaviours. The three major neurokinins are
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their corr egpaRtiAorLREEPIRIR, ddRestn, AldemaWRME, Trends Pharnmacol . Sci.
18: 25 g&l 355 (1997)). Speci'és differences in structure of NKL receptors

are responsi ble for species- related potency differences of NKL antagonists
(Maggi , GerBackmeundpfHieInvegtion]]1-944 (1995) : Regoli et al., Pharmmmacol. Rev.
46(4):551-599 N&OMdnips belbhgtolaramily dfkhbrt peptides that are widely distributed in the

mammalian central and peripheral nervous system (Bertrand and Geppetti, Trends

Pharmacol. Sci. 17:255-259 (1996) ; Lundberg, Can. J. Physiol. Pharmacol. 73:908-

15 914 (1995) ; Maggi, Gen. Pharmacol 26:911-944 (1995) ; Regoli et al., Pharmacol.

Rev. 46 (1994)). They share the common C-terminal sequence Phe-Xaa-Gly-Leu-Met-

NH,. Neurokinins released from peripheral sensory nerve endings are believed to be

involved in neurogenic inflammation. In the spinal cord/central nervous system,

neurokinins may play a role in pain transmission/perception and in some autonomic
20  reflexes and behaviours. The three major neurokinins are Substance P (SP), Neurokinin
A (NK,) and Neurokinin B (NK3) with preferential affinity for three distinct receptor
subtypes, termed NK;, NK,, and NKs, respectively. However, functional studies on
cloned receptors suggest strong functional cross-interaction between the 3 neurokinins
and their corresponding receptors (Maggi and Schwartz, Trends Pharmacol. Sci. 18:
j 25 351-355(1997)).

Species differences in structure of NK; receptors are responsible for species-
related potency differences of NK; antagonists (Maggi, Gen. Pharmacol. 26:911-944
(1995) ; Regoli et al., Pharmacol. Rev. 46(4):551-599 (1994)). The human NK;
30  receptor closely resembles the NK; receptor of guinea-pigs and gerbils but differs
markedly from the NK; receptor of rodents. The development of neurokinin antagonists
has led to date to a series of peptide compounds of which might be anticipated that they
are metabolically too labile to be employed as pharmaceutically active substances
(Longmore J. et al., DN&P 8(1):5-23 (1995)).
35 '
The neurokinins are involved in emesis, (stress-related) anxiety states,
inflammatory responses, smooth muscle contraction and pain perception. Neurokinin



30 receptor closely resenbles the NK1 receptor of guinea-pigs and gerbils
but differs nmarkedly fromthe NK1 receptor of rodents. The devel opnent of
neur oki nin antagonists has led to date to a series of peptide conmpounds of
whi ch m ght be anticipated that they are netabolically too labile to be
enpl oyed as r eytically active substances (Longnore J. et al., DN&P
8(1):5-23 (f@€§¥?&8§§ The neurokinins are involved in efEdfEL2003/050697
(stress-related) anxiety states, inflamatory responses, snooth nuscle
contraction and pain perception. Neurokinin WO 2004/ 033428 PCTI EP2003/ 050697
-2 antagoni sts are in devel opnent for indications such as enesis, anxiety
and depression, irritable bowel syndrome (IBS), circadian rhythm

di sturbances, visceral pain, neurogenic inflammation, asthma, mcturition
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‘high-emetogenic’ chemotherapeutic drugs (level 4 and 5 according to Hesketh et al., J.
15  Clin. Oncol. 15:103 (1997)). In humans, these ‘high-emetogenic’ anti-cancer
treatments, including cis-platinum, induce acute emesis in > 98% and delayed emesis in
60-90% of cancer patients.

Animal models of chemotherapy such as cisplatin-induced emesis in ferrets (Rudd
20  and Naylor, Neuropharmacology 33:1607-1608 (1994); Naylor and Rudd, Cancer.
Surv. 21:117-135 (1996)) have successfully predicted the clinical efficacy of the 5-HT;
receptor antagonists. Although this discovery led to a successful therapy for the
treatment of chemotherapy- and radiation-induced sickness in cancer patients, 5-HT;
antagonists such as ondansetron and granisetron (either or not associated with
25  dexamethasone) are effective in the control of the acute emetic phase (the first 24 h) but
can only reduce the development of delayed emesis (> 24 h) with poor efficacy (De
Mulder et al., Annuals of Internal Medicine 113:834-840 (1990) ; Roila, Oncology
50:163-167 (1993)). Despite these currently most effective treatments for the
prevention of both acute and delayed emesis, stiil 50% of patients suffer from delayed
30  vomiting and/or nausea (Antiemetic Subcommittee, Annals Oncol. 9:811-819 (1998)).
In contrast to 5-HT5 antagonists, NK; antagonists such as CP-99,994 (Piedimonte
etal., L. Pharmacol. Exp. Ther. 266:270-273 (1993)) and aprepitant (also known as
MK-869 or L-754,030 ; Kramer et al,, Science 281:1640-1645 (1998) ; Rupniak and
Kramer, Trends Pharmacol. Sci. 20:1-12 (1999)) have now been shown to inhibit not
35  only the acute but also the delayed phase of cisplatin-induced emesis in animals (Rudd et
al., Br. J. Pharmacol. 119:931-936 (1996) ; Tattersall et al., Neuropharmacology
39:652-663 (2000)). NK, antagonists have also been demonstrated to reduce ‘delayed’



Surv. 21:117-135 (1996)) have successfully predicted the clinical efficacy
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phases of cisplatin-induced emesis has been demonstrated in the established ferret model

(Rudd et al., Br. J. Pharmacol. 119:931-936 (1994)). This model studies both ‘acute’

and ‘delayed’ emesis after cisplatin and has been validated in terms of its sensitivity to 5-

20  HT; receptor antagonists, glucocorticoids (Sam et al.,, Eur. J. Pharmacol. 417:231-237

(2001)) and other pharmacological challenges. It is unlikely that any future anti-emetic
would find clinical acceptance unless successfully treating both the ‘acute’ and ‘delayed’
phases of emesis.

j 25  Depression and Anxiety

Depression is one of the most common affective disorders of modern society with
a high and still increasing prevalence, particularly in the younger members of the
population. The life time prevalence rates of Major depression (MDD, DSM-1V) is
currently estimated to be 10-25 % for women and 5-12 % for men, whereby in about 25
30 % of patients the life time MDD is recurrent, without full inter-episode recovery and
superimposed on dysthymic disorder. There is a high co-morbidity of depression with
other mental disorders and, particularly in younger population high association with
drug and alcohol abuse. In the view of the fact that depression primarily affects the
population between 18-44 years of age e.g. the most productive population, it is obvious
35  that it imposes a high burden on individuals, families and the whole society.



(1996) ; Megens et al., J. Pharmacol. Exp. Thur. 1-14 (2002)). The conpounds
are suggested to act by blocking central NKr-receptors in the nucl eus
tractus solitarius. Apart from NKL antagonism CNS penetration is thus a
prerequisite for the antienmetic activity of these conpounds.

Loperam de-induced enesis in ferrets can be used as a fast 15 and reliable
screeni ng nOURPI#BI428he antienetic activity of NK1 ant aB6HREB2093/05697t her

eval uation of their therapeutic value in the treatnent of both the acute and
t he del ayed phases of cisplatin-induced enesis has been denonstrated in the
established ferret nodel (Rudd et al., Br. J. Pharmacol. 119:931-936
(1994)). This nodel studies both "acdte' and " delayed enesis after
cisplatin and has been validated in terms of its sensitivity to 5 20 HT3
receptor antaggpi s .« 4. Pharnmacol .
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PCT/ EP2003/ 050697 -4 Anpbng aI | therapeutic possibilities, the therapy with
anti depr essant Sevpigl findinevindienis myalvementof Shisstrest-relagadiepeiety fatsr ge number  of

ant i depres ceira ijsdtich dISP khduces a cardiovascular response resembling the classical "fight

or flight" reaction characterized physiologically by vascular dilatation in skeletal muscles

-

and decrease of mesenteric and renal blood flow. This cardiovascular reaction is
accompanied by a behavioral response observed in rodents after noxious stimuli or stress
(Culman and Unger, Can. J. Physiol. Pharmacol. 73:885-891 (1995)). In mice, centrally
20  administered NK, agonists and antagonists are anxiogenic and anxiolytic, respectively
(Teixeira et al., Eur. J. Pharmacol. 311:7-14 (1996)). The ability of NK, antagonists to
inhibit thumping induced by SP (or by electric shock; Ballard ez al., Trends Pharmacol.
Sci. 17:255-259 (2001)) might correspond to this antidepressant / anxiolytic activity,
since in gerbils thumping plays a role as an alerting or warning signal to conspecifics.
25
The NK, receptor is widely distributed throughout the limbic system and fear-
processing pathways of the brain, including the amygdala, hippocampus, septum,
hypothalamus, and periaqueductal grey. Additionally, substance P is released centrally
in response to traumatic or noxious stimuli and substance P-associated
30  neurotransmission may contribute to or be mvolved in anxiety, fear, and the emotional
disturbances that accompany affective disorders such as depression and anxiety. In
support of this view, changes in substance P content in discrete brain regions can be
observed in response to stressful stimuli (Brodin et al., Neuropeptides 26:253-260
(1994)).
35
Central injection of substance P mimetics (agonists) induces a range of defensive
behavioral and cardiovascular alterations including conditioned place aversion (Elliott,



devel oped and introduced to the market in the course of the |ast 40 years.
Nevert hel ess, none of the current antidepressants fulfill all criteria of an
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patients. Since no treatnment of the cause of depression exists at present,
nor appears 10 imm nent, and no antidepressant is effective in nore than
60-70 % of patients; the devel oprren% of a new antidepressant which may
circunvent any of the di sadvantages of the available drugs is justified.
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Imritable bowel syndrome (IBS)
20 Patients with irritable bowel syndrome (IBS) experience impaired quality of life,

and utilize health care resources extensively as they seek better “solutions” (including

unnecessary repeated investigations or even surgery). Although these patients suffer

from a ‘benign’ disorder (in other words, they will never die or develop significant

complications), they nevertheless cause a significant economic burden by extensive
25  Thealth care resource utilization, and absence from work.

A reasonable number of pre-clinical publications over the role of NK, receptors in
visceral pain has been published. Using NK, receptor knockout mice and NK,
antagonists in animal models, different groups have demonstrated the important role

30  played by the NK, receptor in hyperalgesia and visceral pain. The distribution of NK;
receptors and substance P favors a major role in visceral rather than in somatic pain.
Indeed more than 80% of visceral primary afferent contain substance P compared with
only 25% skin afferents. NK, receptors are also involved in gastrointestinal motility
(Tonini ez al., Gastroenterol. 120:938-945 (2001) ; Okano et al., J. Pharmacol. Exp.

35  Ther. 298:559-564 (2001)). Because of this dual role in both gastrointestinal motility
and in nociception, NK, antagonists are considered to have potential to ameliorate
symptoms in [BS patients.



observed in response to stressful stimuli (Brodin et al., Neuropeptides
26: 253-260 (1994)). 35 Central injection of substance P m netics (agonists) -
i nduces a range of defensive behavioral and cardi ovascul ar alterations

i ncluding conditioned place aversion (Elliott, WO 2004/033428

PCT/ EP2003/ 050697 -5 Exp. Brain. Res. 73:354-356 (1988%%@ Botentlated
acoustic st AP PWINPBLSonse (Krase et al., Behav. Brain EP208340586p7 g3
(1994)), distress vocalizations, escape behavior (Kranmer et al., Science
281: 1640- 1645 (1998)) and anxiety on the el evated plus naze (Aguiar and
Brandao, Physiol. Behav. 60:1183-1186 (1996)). These conpounds did 5 not

nmodi fy notor performance and co-ordi f@&ation on the rotarod apparatus or

anbul ation in an activity cage. Down-regul ati on of substance P bi osynthesis
occurs in response to the adm nistration of known anxiolytic and

anti depressgnt drugs (Brodin et al., Neuropeptides 26:253-260 (1994) ;

Shi rayama e?ﬂgﬁﬂﬁLBraln Res. 739:70-78 (1996)). Similarly, a centrally"
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gery’- painm ¢ omc pancreatltls patients (Maa et al American J. of Physiology 279:G726-

15 G732 (2000) ; Grady et al., British J. of Pharmacology 130(3):505-512 (2000) ; Vera-
Portocarrero et al., Anesthesiology 98(2):474-484 (2003) and Shrikhande et al., Pain
91(3):209-217 (2001)).

Backeground prior art

20 Compounds containing the 1-piperidin-4-yl-piperazinyl moiety were published in
WO 97/16440-A1, published May 9, 1997 by Janssen Pharmaceutica N.V. for use as
substance P antagonists, in WO 02/32867, published April 25, 2002 by Glaxo Group
Ltd. for their special advantages as neurokinin antagonists (more specifically were
disclosed 4-piperazin-1-yl-piperidine-1-carboxylic acid amide derivatives), in

25 WO 01/30348-A1, published May 03, 2001 by Janssen Pharmaceutica N. V., for use as
substance P antagonists for influencing the circadian timing system, and in
WO 02/062784-A1, published August 15, 2002 by Hoffmann-La Roche AG for use as
neurokinin 1 antagonists.

30 The compounds of the present invention differ from the compounds of the prior
art in the substitution of the piperazinyl moiety, being a substituted piperidinyl moiety as
well as in their improved ability as potent, orally and centrally active neurokinin
antagonists with therapeutic value, especially for the treatment of emesis, anxiety and
depression, irritable bowel syndrome (IBS), circadian rhythm disturbances, visceral pain,

35  neurogenic inflammation, asthma, micturition disorders, and nociception.

Description of the Invention




froma " benign' disorder (in other words, they will never the or devel op
significant conplications), they neverthel ess cause a significant econom c
burden by extensive 25 health care resource utilization, and absence from
wor k. A reasonabl e nunber of pre-clinical publications over the role of NKi
receptors in visceral pain has been published. Using NK1 receptor knockout
m ce and NKWOX9¢/8H5&8i sts in ani mal nodels, different gPEUEE2OPIRHE697
denonstrated the inportant role 30 played by the NK1 receptor in

hyper al gesi a and vi sceral pain. The distribution of NKI receptors and
substance P favors a major role in visceral rather than in somatic pain.

| ndeed nore than 80% of visceral priffary afferent contain substance P
conpared with only 25% skin afferents. NK1 receptors are also involved in
gast r oi nt esty Ll LI 8% Al Sast n ek 20: 938-945 (2001)
; Ckano et gk%sﬁgﬂ{ghdgf Byelat{sj[%a.l’%&é p%réd'?n. %gagéfe%%g& g%rﬁhtvf%m)). Because of
this dual r&ic¥dipgty ?Wn%g@t%%‘fl% stinal notility and in nociception, NK1
ant agoni sts are considered to have potential to aneliorate synptons in |IBS
patients. WD 2004/ 033428 PRY/ EP2003/ 0506QR1)q-6 Pancreatitis |t has been

suggested that substance-P}! as one of two|main neuropeptides involved in
neur ogeni c i nf 1 anmat®pn a&:‘i‘i @)mvj/a_t\he eceptor, plays an gnportant 5
proi nfl ammatory role Megul)at-Nng t Ne—§eVvelNtyAtk—adst-eAlgarcreatiti s and
pancreatitis- asgdeigted Yumh,), n\eioh,),| Meaif ed 1 ong function ih severe acute
pancreatitis is the primary cause of norbidity and nortality in this
condition. This has been clearly denonstrated wusing NKL -' mce (Bhatia et

at., Proceedings of the National Acadeny of Sciences of the USA
95( 8) : 4760- héphrhdBaR)y. acAbfEble adid orfbas alien s ghareot, BisteRbeem@kiac hyki ni n- A 10

Averi can %8?*9“38%@8?%{6%ﬁgﬁgﬁi%q?“&,‘%%%d%%&%@%%%@%fe&fpﬁ‘ﬁ% B ore.  several
studi es hav@ been ’ﬁﬁ‘bini‘%%/fe?ﬁ“fl ‘H%’ée?f?hg t hat NK1-antagonists (e.g. CP-96 345
and CP-99 984) nmmy iphminteger, qaodldo 1 or % previdadiigt PamicLabemintit &; e.g. in
i nfl uencingpt he i ntgasinteger el RL1@N;and frequency of
10 Q is OorNR?;
X is a covalent bond or a bivalent radical of formula -O-, -S- or -NR>- ;
each R® independently from each other, is hydrogen or alkyl ;

each R’ independently from each other, is selected from the group of Ar',
Ar'-alkyl and di(Ar')-alkyl ;

15 q is an integer equaltoQor 1;
R* is alkyl, Ar?, Ar’-alkyl, Het' or Het'-alkyl ;
Y is a covalent bond or a bivalent radical of formula ~C(=0)- or -SO»-;

each Alk  represents, independently from each other, a covalent bond; a bivalent

straight or branched, saturated or unsaturated hydrocarbon radical having
J 20 from 1 to 6 carbon atoms ; or a cyclic saturated or unsaturated

hydrocarbon radical having from 3 to 6 carbon atoms ; each radical
optionally substituted on one or more carbon atoms with one or more
alkyl, phenyl, halo, cyano, hydroxy, formyl and amino radicals ;

L is selected from the group of hydrogen, alkyloxy, Ar’-oxy,

25 alkyloxycarbonyl, mono- and di(alkyl)amino, mono- and di(Ar*)amino,

mono- and di(alkyloxycarbonyl)amino, Ar’, Ar*-carbonyl, Het* and
Het*-carbonyl;

Ar' is phenyl, optionally substituted with 1, 2 or 3 substituents each
independently from each other selected from the group of halo, alkyl,
30 cyano, aminocarbonyl and alkyloxy ;
A is naphthalenyl or phenyl, each optionally substituted with 1, 2 or 3

substituents, each independently from each other, selected from the group



pain in chronic pancreatitis patients (Maa et al., Anmerican J. of Physiol ogy
279:6726 15 G732 (2000) ; G ady et al., British J of Pharmnacol ogy
130(3):505-512 (2000) ; Vera- Portocarrero et al., Anesthesiol ogy
98(2):474-484 (2003) and Shrikhande et al., Pain 91(3):209-217 (2001)).
Backgr ound 0 Conpounds containing the

1- plperldlngﬁbg%mg%%gfa2|nyl noi ety were published in ﬁffgyng%?ﬁvAl,
publ i shed May 9, 1997 by Janssen Pharmaceutica N. V. for use as substance P
ant agoni sts, in WD 02/32867, published April 25, 2002 by d axo G oup Ltd.
for their special advantages as neurokinin antagonists (nore specifically
were disclosed 4-piperazin-l-yl-pipé%idine-I-carbonyic acid am de
derivatives), in 25 WD 01130348-Al, published May 03, 2001 by Janssen
Phanmaceuti ca N. V., offhalb, fitse aidio, idnbSind difAkyDaminb,aga0] Mty hfdeéxy, nf | uenci ng t he
circadian timng sy . BB, qncy}ggcgggngpggl%m%nﬂm%nghﬁq August 15, 2002
by Hof f mann-La Rochg for @ﬁ g neur oki ni n ant agoni sts. 30 The
conmpounds of t he pr Won differ fron1the conpounds of the prior
art in the 4gbsti tutsmmhthelﬁnxl pephoiyb eptonp iy substiyied twith [ phorgubstivgist i t ut ed

pi peridigyl noiety ash mw,leﬁdeﬁtaj frdin dabledther bdldeted oM fitddirduploy aldfogpt ent, oral Iy

and centrally activ?ﬁn mghppwﬂﬂ%?ggﬂhaﬁfg nmﬁlerapeutlc value

especially for the n essi.on, |rr|table
bowel syndrone (IBS)“11 ”25 H?Fﬂﬁh@%??ﬂw éﬂﬁ Y @%%%QPm%aln

neur ogeni ¢ |nflannauﬂ6wmmasthna mcturition dlsorders and n00|cept|on
Descriptiongef the kamﬂacyamhwoa@%&%%eff%ﬁ&@mbﬂ@%@? -7 The

presentlbnventlon rﬁhg& | ﬁ%§A Pl-Rer {sNabsrd pera2|ne

derivatives accord ?% ﬁu g%nerﬁ1 St 9(4 %yVQQ Q I'(CH2)n1~-N

}--N N N A k- Y-Al Kihia azolyl 1so azolyl pyndmyl pymmdmyl pyrazinyl and pym ( B
or a bicyclic heterocyclic radical selected from the group of quinolinyl,

quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothienyl ; each

15 heterocyclic radical may optionally be substituted on any atom by a radical
selected from the group of halo and alkyl ;

Het? is a monocyclic heterocyclic radical selected from the group of pyrrolidinyl,
dioxolyl, imidazolidinyl, pyrrazolidinyl, piperidiny]l, morpholinyl, dithianyl,
thiomorpholinyl, piperazinyl, imidazolidinyl, tetrahydrofuranyl, 2H-

20 pyrrolyl, pyrrolinyl, imidazolinyl, pyrrazolinyl, pyrrolyl, imidazolyl,
pyrazolyl, triazolyl, furany], thienyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl and
triazinyl ; or a bicyclic heterocyclic radical selected from the group of
benzopiperidinyl, quinolinyl, quinoxalinyl, indolyl, isoindolyl, chromenyl,

25 benzimidazolyl, imidazof1,2-a]pyridinyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothienyl ; each
radical optionally substituted with one or more radicals selected from the
group of Ar', Ar'alkyl, halo, hydroxy, alkyl, piperidinyl, pyrrolyl, thienyl,
oxo, alkyloxy, alkyloxyalkyl and alkyloxycarbonyl ; and

30 alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms or a cyclic saturated hydrocarbon radicals having from 3 to 6
carbon atoms ; optionally substituted on one or more carbon atoms with
one or more radicals selected from the group of phenyl, halo, cyano, oxo,
hydroxy, formyl and amino radicals.

35

More in particular, the invention relates to a compound according to the general

Formula (), the pharmaceutically acceptable acid or base addition salts thereof, the



R2-X (CH2)n ~(di12)p ) 5 the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemcally isoneric forns thereof, the
N- oxi de formthereof and prodrugs thereof, wherein : n is an integer, equal
to 0, 1 or 2; mis an integer, equal to 1 or 2, provided that if mis 2,
then nis 1; pis aninteger equal to 1 or 2 ; 10 Qis Oor NR3; Xis a
coval ent borf¥0 #+B3HBval ent radical of formula -0-, -S-PEFERNfESIEEch R3
i ndependently from each other, is hydrogen or alkyl ; each R independently
fromeach other, is selected fromthe group of Ar', Ar'-alkyl and
di (Ar')-alkyl ;.15 qis an integer equal to O or I R2 is alkyl, Are,
Are-al kyl, Het' or Het -alkyl ; Y is9%9a coval ent bond or a bival ent radical
of formula -C(=0)- or -S02-; each Ak represents, independently from each
other, a coy %g #_ h ' E anche. aturated or
unsat ur at ed’ %“§$%32T %%m$% r%% gﬁgaﬁghﬂggg %%%#Tgfoqggégr on atons ; or a
cyclic sat uft d“ﬁ?uhnsaturated hydrocarbon radi cal having from3 to 6
carbon atons ; eacklradical optionally substituted on one or nore carbon
atons with gne or gpre alkyl, phenyl, halo, cyano, hydroxy, fornyl and
am no raglcals  Lohs sel ected from the group of hydrogen, allcyl oxy,
Ar a- oxy, 25° alkylox%CarbonyI nono- and di (al kyl )am no, nono- and
di (Ar')anin8, sand di (al kyl oxycar bonyl )am no, Ar', Ara-carbonyl, Het2
and Het 2- chbony|$aAmmmm$omnenyl optionally substituted with 1, 2 or 3
substi t uent g;cgaCh mkpd@pgqg@ntly from each other selected fromthe group of
hal o, al kyl 30 c%g anlnocarbonyl and al kyl oxy ; Are is naphthal enyl or
phenyl , 1eacﬂ opti o} ALT§ substituted with 1, 2 or 3
18
J Y is a covalent bond or a bivalent radical of formula -C(=0)- or -SO»-;
each Alk represents, independently from each other, a covalent bond; a bivalent
straight or branched, saturated or unsaturated hydrocarbon radical having
from 1 to 6 carbon atoms ; or a cyclic saturated or unsaturated hydrocarbon
15 radical having from 3 to 6 carbon atoms ; each radical optionally substituted
on one or more carbon atoms with one or more phenyl, halo, cyano,

hydroxy, formyl and amino radicals ;

L is selected from the group of hydrogen, alkyloxy, Ar-oxy, alkyloxycarbony],
mono- and di(alkyl)amino, mono-and di(Ar*)amino, Ar® and Het?;
20  Ar is phenyl, optionally substituted with 1, 2 or 3 alkyl radicals ;
A is phenyl, optionally substituted with 1, 2 or 3 alkyl radicals ;
Ar is phenyl, optionally substituted with 1, 2 or 3 substituents each

independently from each other selected from the group of alkyloxy, alkyl,
halo, hydroxy, pyridinyl, morpholinyl, pyrrolidinyl, imidazo[1,2-a]pyridinyl,
y 25 morpholinylcarbonyl, pyrrolidinylcarbonyl, amino and cyano ;

Het” is a monocyclic heterocyclic radical selected from the group of pyrrolidinyl,
piperidinyl, morpholinyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl,
isoxazolyl, thiazoly), thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, and
pyridazinyl ; or a bicyclic heterocyclic radical selected from the group of

30 benzopiperidinyl, quinolinyl, quinoxaliny), indolyl, chromenyl and
benzimidazolyl ; each radical optionally substituted with one or more
radicals selected from the group of Ar’, Ar'alkyl, halo, hydroxy, alkyl,
piperidinyl, pyrrolyl, thienyl, oxo and alkyloxycarbonyl ; and

alkyl is a straight hydrocarbon radical having 1 to 6 carbon atoms, optionally

35 substituted with one or more halo radicals ;

More in particular, the invention relates to a compound according to the general



)

substituents, each independently fromeach other, selected fromthe group mo
2004/ 033428 PCT/ EP2003/ 050697 -8 of halo, nitro, am no, nono- and

di (al kyl )am no, cyano, al kyl, hydroxy, alkyl oxy, carboxyl,

al kyl oxycar bonyl, am nocar bonyl and nono- and di (al kyl)am nocarbonyl ; Ar’

i s napht hal enyl or phenyl, optionally substituted wth 1, 2 or 3

subst it uent sWO300¢acH28 ndependent |y from each ot her sel e®CaEPREOFHPRO6Yie gr oup
of al kyl oxy, alkyl, halo, hydroxy, pyridinyl, norpholinyl, pyrrolidinyl,

i m dazo[ 1, 2-a] pyri di nyl, norpholinyl carbonyl, pyrrolidinylcarbonyl, am no
and cyano; Het' is a nonocyclic heterocyclic radical selected fromthe group
of pyrrolyl, 10 pyrazolyl, im dazolsb; furanyl, thienyl, oxazolyl,

i soxazol yl thiazonI t hi adi azol yl , isothiazolyl pyridinyl, pyriidinyl,
pyeazi iy SRRk eZ'hraaemunQauggﬁeg 5dcorgaestfe4cﬁ}9%%ms%er gﬂh%a' sel ected from

the group o nzi mdaz
benzoxazol yﬁtere%éﬂ&% k%tE‘SH‘ s theggo tN%’%‘E‘ﬂ Vlmﬂl‘H PPEORTPITES o yI

benzofuranyﬂwamﬁwb@muﬁthﬂemyﬁwtm@amhmﬁSOh@ﬂ@pnmynkamﬂadmdaMmMﬂy optionally

be substi tumﬂepposmx a@taﬂmpbﬂed%m&l&%foml g%ﬁmﬁfb@mdpbﬁmgr oup of halo and

al kyl ; ccorﬁ‘& to@nOClXﬁ#wﬁe het er. S1Ladl ggl Ssel ecbsggllt romthe group of
pecbligd (PO ) WhepdlS bR f FaT RO

pyrrolldlny 0X0 4201 4" pyrrazo plperldlnyl

mor phol i nyl pheaylt Riefraply, Ar'mpthd isanynebstingad bengylsadisaki nyl . i mi dazol i di nyl ,
tetrahydrofuranyl, 2H 20 pyrrolyl, pyrrolinyl, |nidazolinyl pyrrazolinyl,
pyrrolyl, inidazolyl, pyr/a yl, triazolyl, furanyl, thlenyl oxazol yl,

i soxazol yl, thiazolyl, t¢ azol yl, isothiazolyl, ' \nyl pyrroidinyl,
pyrazi nyl, pyridazinyl and riazinyl ; or a bicycli .rocyclic radi cal
selected fromthe group of benzopiperidinyl, quinolirny qui noxal i nyl,

i ndol yl, isoindolyl, chrongnys, 25 benzinidaqslylg i A

benzoxazol yl, benzis zoltyl,

HraftX s
R?*—X

R°—X

More in particular, the invention relates to a compound according to the general
10  Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the N-oxide form thereof and a prodrug
thereof, wherein the R%-X-C(=Q)- moiety is 3,5-di-(trifluoromethyl) phenylcarbonyl.

In the framework of this application, alkyl is defined as a monovalent straight or

15  branched saturated hydrocarbon radical having from 1 to 6 carbon atoms, for example
methyl, ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl ; alkyl '
further defines a monovalent cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms, for example cyclopropyl, methylcyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl. The definition of alkyl also comprises an alkyl radical that is optionally

20  substituted on one or more carbon atoms with one or more phenyl, halo, cyano, oxo,
hydroxy, formyl and amino radicals, for example hydroxyalkyl, in particular
hydroxymethyl and hydroxyethyl and polyhaloalkyl, in particular difluoromethyl and
trifluoromethyl.

25 In the framework of this application, halo is generic to fluoro, chloro, bromo and
iodo.

In the framework of this application, with "compounds according to the invention"
is meant a compound according to the general Formula (I), the pharmaceutically
30  acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the N-oxide form thereof and a prodrug thereof.



S

benzot hi azol yl , benzi sot hi azol yl , benzofuranyl and benzot hi enyl ; each
radi cal optionally substituted with one or nore radicals selected fromthe
group of Ar', Ar'alkyl, halo, hydroxy, alkyl, piperidinyl, pyrrolyl,
thienyl, oxo, alkyloxy, alkyloxyalkyl and al kyl oxycarbonyl ; and 30 alkyl
s a stralght or branched saturated hydrocarbon radical having from1 to 6
carbon at ondVQ004033428| i ¢ saturat ed hydrocarbon radi cal s"ﬁ%ﬁ’%‘lg"qs?%f‘n 3to 6
carbon atons ; optionally substituted on one or nore carbon atons with one
or nore radicals selected fromthe group of phenyl, halo, cyano, oxo,
hydroxy, fornyl and amno radicals. 35 More in particular, the invention
relates to a conpound according to t-he general Fornmula (1), the
pharmaceutically acceptable acid or base addition salts thereof, the WO
2004/ 033428 PCT/EP2003/050697 -9 stereochenically i someric fornms thereof,

the N- de f f d h It | ; is |;
e 01 {01 Rl B AR Moo BT EPAEES R * L 1o |

i soor|: 10 Formpls (Qyywhen two o mgrecconsgdudivg elisesnlg 064?&1@1@3?% deneteta cegdintal of fornul a
-C(an) - or b&dlhen;a singlaebvalhibotidiy d@ment Eor ekdnthep @hehenikd ayid firdetioteach ot her, a

coval ent sbogg , é’onbﬁ{@&ﬁ%dAﬁcbfsatﬁ tﬂuéﬁ%é?ﬁdi?%ﬂﬁ@?{ &E‘*d&ﬁ&&se@}l%’r unsat ur at ed

hydr ocar bon radlca havi ng from™ to on atons ; or a cyclic saturated

or unsaturated hydrocarbon
The pharmaceutically acceptable salts are defined to comprise the therapeutically

active non-toxic acid addition salts forms that the compounds according to Formula (I)
are able to form. Said salts can be obtained by treating the base form of the compounds
10 according to Formula (I) with appropriate acids, for example inorganic acids, for
example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid and phosphoric acid ; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxé.llic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
15 methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.
Particularly preferred is fumaric acid.

The compounds according to Formula (I) containing acidic protons may also be
20  converted into their therapeutically active non-toxic metal or amine addition salts forms
by treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts, in
particular lithium, sodium, potassium, magnesium and calcium salts, saits with organic
bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts with amino
, 25 acids, for example arginine and lysine.

Conversely, said salts forms can be converted into the free forms by treatment
with an appropriate base or acid.

30 The term addition salt as used in the framework of this application also comprises
the solvates that the compounds according to Formula (I) as well as the salts thereof,
are able to form. Such solvates are, for example, hydrates and alcoholates.

The N-oxide forms of the compounds according to Formula (I) are meant to
35  comprise those compounds of Formula (T) wherein one or several nitrogen atoms are
oxidized to the so-called N-oxide, particularly those N-oxides wherein one or more
tertiary nitrogens (e.g of the piperazinyl or piperidinyl radical) are N-oxidized. Such



15 radical having from3 to 6 carbon atons ; each radical optionally
substituted on one or nore carbon atons with one or nore phenyl, halo,
cyano, hydroxy, formyl and amno radicals ; L is selected fromthe group of

hydr ogen, al kyl oxy, Ara-oxy, alkyloxycarbonyl, nono- and di (al kyl)am no,
nmono- and di ( L Ara and Het2; 20 Ar' is phenyl,
substituted @B?ﬁﬁ@ﬂgﬂ or 3 alkyl radicals ; A? is phen?/’?tr 9@%%’5 Y y

substituted with 1, 2 or 3 alkyl radicals ; Ar' is phenyl, optlonally
substituted with 1, 2 or 3 substituents each independently from each ot her
selected fromthe group of alkyl oxy, gl kyl, hal o, hydroxy, pyridinyl,

nmor phol i nyl, pyrrolidinyl, imdazo] 1:1 ~a] pyridinyl, 25 norpholinyl carbonyl,
pyrrolidinyl carbonyl, am no and cyano ; Het2 is a nonocyclic heterocyclic
radi cal sel oadxidek dati easilyt fecobginediBy Ddkilleyt persdh withduydny invedtive skilitiandthey nor phol i nyl ,

pyrrolyl . 1 GiedBAdk Yhomd¥esabthoomobltiseiibraind Rissfikla  dutOaol v1 . thiazolyl,

t hi adi |yl d |
bi ycl . hof SRyt mekphafie, Rutre bred Y bifapY %ﬁ%ﬁlﬁn Ry 1 o @
benzopi per i ptepl Asqigenasilydgppwn, quidaion dsnomsally the Arsbitsplinvolyed @rﬂmﬂyl and

benzi m dazohwabohsxﬂ@mntroaﬁbmiganmwecﬁﬁ@allhmpauﬁsﬁeuﬁddt(aﬁmwh9v7ne or nor e
radi cal s selggtfdqd) ;f s o0 ot m@E Lﬁgofxsﬂofan% ity alky!,
1P adoa

pi peridinyl r. 0 aIkyI is a
st rai ght hyh?%’éﬁ‘ ‘zﬂ?i’g ﬁ@e FEpodd P57 K9 es?ﬁ‘betel%gﬁ%ll ly 35

substituted wth one or nore halo radicals ; Nbre |n particular, the

iarcl:\{;aga i20n rel atmg c&:ﬁpoandfsqeaamhgdo &ﬁ@@%ﬁioﬂ@oisékshﬂ@asgﬁdk@ﬂ@dble\fﬁo%&?4%i 428 g
able acid or

base ad |t|§§'Q %mmes mé:fg% satﬁéréfz’ e@g %ca %E%ggdn%fn?% ornms thereof, -

t he N oxi de™fmeta @F’é‘of and a prodrug thereof, wherein R is Ar'nethyl ‘and

attached to the 2-position or R is At' and attached to the 3-position, as

exenplified in ek thmfoutds df RanhR!d) ity @ chrivEradli@he EfespoRIROMOHEe

forms following art-known procedures for converting a trivalent nitrogen into its

15  N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of Formula (I} with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal
or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-

20  oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
tert-butyl hydroperoxide. Suitable solvents are, for example, water, lower alkanols, e.g.
ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated
hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

25

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms that the compounds of Formula (T) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all

30 diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.

Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of Formula (I) are

35 obviously intended to be embraced within the scope of this invention.



5 according to Formula (1) wherein mand n are equal

to 1 and Ar is anw o

unsubstituted phenyl. Preferably, Ar'nethyl is an unsubstituted benzyl
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st er eochem
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t hi s ‘appl i catmlign jis agtsitoeidyi addyy ini the ‘tofi positipnof the Aikda' plavie ddtdrininedhby the
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ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system (hydrogen atom in compounds according to Formula (I))
relative to the position of the highest priority substituent on the reference atom is
denominated “a”, if it is on the same side of the mean plane determined by the ring
system, or “B”, if it is on the other side of the mean plane determined by the ring system.

Compounds according to Formula (I) and some of the intermediate compounds

have at least two stereogenic centers in their structure, namely at the 2-position of the

piperidinyl-moiety (R or S) and at the 4-position, where the attached radical may be
either in the cis or trans position with respect to the radical at the 2-position on the
piperidinyl-moiety.

The invention also comprises derivative compounds (usually called “pro-drugs™)
of the pharmacologically-active compounds according to the invention, which are
degraded in vivo to yield the compounds according to the invention. Pro-drugs are
usually (but not always) of lower potency at the target receptor than the compounds to
which they are degraded. Pro-drugs are particularly useful when the desired compound
has chemical or physical properties that make its administration difficult or inefficient.
For example, the desired compound may be only poorly soluble, it may be poorly
transported across the mucosal epithelium, or it may have an undesirably short plasma
half-life. Further discussion on pro-drugs may be found in Stella, V. J. et al.,
“Prodrugs”, Drug Delivery Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-
473.

Pro-drugs forms of the pharmacologically-active compounds according to the
invention will generally be compounds according to Formula (I), the pharmaceutically



Formula (1), when two or nore consecutive elenents of said noiety denote a
coval ent bond, then a single covalent bond is denoted. For exanple, when
Al ke and Y denote 5 both a covalent bond and Alkb is -CH2-, then the npiety
Al k' -Y-Al kb denotes -CH2-. The pharmaceutically acceptable salts are
defined to conprise the therapeutically active non-toxic acid addition
salts forns WRAWHPRESconpounds according to Fornul a (1) PCHEB204HIE6% 0 f or m
Said salts can be obtained by treating the base form of the conpounds 10
according to Formula (1) with appropriate acids, for exanple inorganic
acids, for exanple hydrohalic acid, in particular hydrochloric acid,

hydr obrom ¢ acid, sulfuric acid, nid4ic acid and phosphoric acid ; organic
acids, for exanple acetic acid, hydroxyacetic acid, propanoic acid, lactic
acid, pynvi 6, ' g i ' . N j.d, maleic acid,
fumaric aci gfc%qn%%agﬂég%%gm?%? ?%ﬂ@&gﬁ%&%{iﬁﬁm&&g’g%ﬁ&%ﬁ%t hanesul f oni ¢
aci d, et hant&tpkandihe Na?f‘i‘da,fm’iﬁ‘é]?f’?é’ﬁg‘é‘ﬂ?gfaﬁﬁ?‘ﬁg'aﬁﬁ yhichyis eiritieth@s ul f oni ¢ aci d,
cycl am ¢ acamdidated [Inahyded i saehieskerifipd aeiil prowm kiegydupofale formated-GRORSI ¢ aci d.

Parti cul ar | whge rf ies CEMIKYS pHebTBechA 1 @ Ghdébf thEHaloGRIFREIPSs according to Fornul a
() cont?ining acidic protons may al so be 20 converted into their

t herapeufically active non-toxic netal or agine addition salts forns by
treatment with appropriate organfc and inorg c bases. Appropriate base
salts fornms conprise, foriexanp e, sthe a i salts, the al kaline and

earth al kaline nmetal saltsg-GH0 paWi cul ang [t i um sodi um potassium
, salts|{wth opgqgic bases, e.g. the benzat hi ne,

magnesi um and cal ci um sal t
N- net hyl - D- gl ucam ne, hybram ne salts, and salts with amino 25 acids, for
exanpl e arginine and |ysine. Conversely, said salts forns can be converted

into the frag:fohBRuindide BRI te Mirkhla 2RORRBEORL-a! B RS, Qfiiaci d- 30 The
Lerm a1 e ot 2 BT el o
as the salt & thhigreoiddn having an agiiosgreup nfay bederiGifissd with akstoasorgn eldeliyde exanpl e,

hydr at egoanguch bsfoldldahyds to fdren Martvich Bsse.f THidBaseddill hh@ol9 MR Srdae Ccor di ng to
For mul a (1)kﬁﬁﬁsﬂ% bud Shtton. CONPri se those conpounds of Fornula (1) wherein
one or several nitrogen atons are

The compounds of Formula () as prepared in the processes described below may

be synthesized in the form of racemic mixtures of enantiomers that can be separated

15  from one another following art-known resolution procedures. The racemic compounds
of Formula (I) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers are
liberated therefrom by alkali. An alternative manner of separating the enantiomeric

20  forms of the compounds of Formula (I) involves liquid chromatography using a chiral
stationary phase. Said pure stereochemically isomeric forms may also be derived from
the corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound would be synthesized by stereospecific methods

25  of preparation. These methods will advantageously employ enantiomerically pure
starting materials.



oxidized to the so-called N-oxide, particularly those N oxi des wherein one
or nore tertiary nitrogens (e.g of the piperazinyl or piperidinyl radical)
are N-oxidized, Such WD 2004/ 033428 PCT/ EP20031050697 -12 N-oxi des can
easily be obtained by a skilled person without any inventive skills and they
are obvious_alternatives for the conpounds according to Formul a %I) si nce

t hese corrp&?rfﬂ%‘”“é?‘és net abol ites, which are fornmed by BETHLEBINEH t he human
body upon uptake. As is generally known, oxidation is normally the first
step involved in drug 5 netabolism ( Textbook of Organic Medicinal and

Phar maceuti cal Chem stry, 1977, pages 70- 75). As is also generally known,
the nmetabolite formof a conpound cak-also be adninistered to a human

i nstead of the conpound per se, with much the sanme effects. The conpounds
accordi ng tphafdigolbgventi on possess at |east 2 oxydi zable nitrogen 10

tertiary amn 1.6 Lt J Le hi -] hat N-oxides are
'Eo form iyn the%ﬁlﬁ{l}gﬂn%e(r?%)t J[Irlgt% %%&?érg%an%e:&g%‘%gou%&g%&%QE%#%&P I%) may be
converted t k@R FRESEEHHAPTicFPHigny Rrpegenit Hlammation) sgRPR UK - known procedur es
f or conver t ¢ontyaction;, plasnzl pestein pittavasgion, vasvilitation, sectfiohlnexticdd f orm Sai d

N- oxi dat 5 ONddpRAGtoR And B if fIlQLRh byhdRnaE §serl. Alhumby of @ifGaldksag the starting
mater i al _of adstdWbacdebddcith bita 0B B RRtE:h Feci 8 | farfnaf BOREGY © Perox! de.
Appropri ate | norgani ¢ peroxi des conprise  for example, . é{drogen per oxi de,

al kal i et alecePiF. DB greessIvaFeleate; of sbstgics P apsetthpk pepeakining iyparticylas ¢7l¥ per oxi de,

pot assi um pexivasicells;in tp peuogmaliplixeof terggaminestnel toxt deyekmied pdmpyyi se per oxy aci ds
benzenss ar bnas eieh ue A6 SRR At ared Ol e o e e e

er oxoa anth D BEr b 237168 B S dptert £ 02 MSERORR BBSRRIC. qee. e .
tert-butyl RiumepbgiodiRgeensIe(®abl-P94H%Bnts are, for exanple, water, |ower

al kanols, e.g. ethanol and the |ike, hydrocarbons, e.g. toluene, ketones,

e.g. 2-butanongy, halageo thﬁgg{eéaﬂt%vgﬁtﬁﬁ DS Shinoflop Bl QYAEt hane, and
m xtures of sgly Sl VBN Sy aR (NG FALI Bl REPREDET SRbLY ulapupr i ¢ forms” as
used her ei nB&ETOFES "deti Hag al "The
15  be described as neurokinin antagonists or tachykinin antagonists, especially as substance
P antagonists, as indicated in vitro by the antagonism of substance P-induced relaxation
of pig coronary arteries which is described hereinafter. The binding affinity of the
present compounds for the human, guinea-pig and gerbil neurokinin receptors may be
determined in vitro in a receptor binding test using 3H-substance-P as radioligand. The
20  subject compounds also show substance-P antagonistic activity iz vivo as may be
evidenced by, for instance, the antagonism of substance P-induced plasma extravasation
in guinea-pigs, or the antagonism of drug-induced emesis in ferrets (Watson et al., Br. J.
Pharmacol. 115:84-94 (1995)).

, 25 In view of their capability to antagonize the actions of neurokinins by blocking the
| neurokinin receptors, and in particular antagonizing the actions of substance P by
blocking the NK 1 receptor, the compounds according to the invention are useful as a
medicine, in particular in the prophylactic and therapeutic treatment of neurokinin-
mediated conditions.
30
The invention therefore relates to a compound according to the general Formula
(@), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the N-oxide form thereof and prodrugs thereof,
for use as a medicine.
35



possi ble isomeric forns that the conpounds of Fornula (1) may possess.

Unl ess ot herwi se nentioned or indicated, the chem cal designation of
conpounds denotes the mxture of all possible stereochemcally isoneric
forms, said m xtures containing all 30 diastereoners and enantioners of the
basi ¢ nol ecul ar structure. Mdre in particular, stereogenic centers may have -
the R- or S-WOAIHEHH2t i on; substituents on bival ent cycl|PCI/EPEQOapI06%l | v)
saturated radicals may have either the cis- or trans-configuration.
Compounds enconpassi ng doubl e bonds can have an E or Z-stereochem stry at
said double bond. Stereochemcally isoneric forns of the conpounds of
Formula (I) are 35 obviously intendedéto be enbraced within the scope of
this invention. WO 2004/ 033428 PCT/ EP20031050697 -13 Fol | owi ng CAS

nomencl ature cogyentLlensy, MARD. N0, SHE SRER G GERLEL 8 0f, HKnown absol ut e
configuration areée presen% TR Aol ecul e, nunﬁ %cr, E3ed rl.p?or I s assigned
(based on Celpims [dots-maoafeghgre of ¢ medicaament fprdseating, qither PrepEadc Alimber ed chi r al

cent er, t hethempdutie @bo, rearnkan mellhedcantitioaur ati on of the second stereogenic

center is indicated using 5 relative descriptors [R*",R* ] or [R *, S*],
where R*_is al s specified.a he reference..center a , R*] indicates
centers ith tﬁglggcﬂ?f&“% ia?cgﬁ?@oé‘ﬁﬂwf’. ?§?h‘s"'ﬁe1ﬂ81 %?eééneng% rs of unlike
chirality. fHegrdessgypattisulardepression) swiely disprderd etreserrelaigddisprdgisiplesy in t he

nol ecyl e hasgisaderScapnififé gw_t@m', paasondlily dikvedessoehizchifsative disordas, lytinghe stereo
posi 11 6n_of STy A dERRGLNE Qe axcctin didider, nbod Mox@RLeoll B0 o arbon
Doom it hedPRAgoR R e Rho iy st paes s gt e PR ¢ ¢ ar 1y

al ways ilf t praesisagaspeniesting diserdders,epariiquler inlitatiebanst eyndrpmedBByskthe  ring system
The posi ti odis@llerd hesddpghiediteages t rbding aadEhgch dREdsesqdisbrdérs fldpgdto asymetric (

carbon at OW}r}.tEhnre BhafdefAbht %b’s%h;?r@gsfoﬁX&Hrﬂ&ﬁﬁ?@{jﬁgge%]&d%ggmgé}?§on§rglt_:or ding to -

Forrmula (1) relative to the position o | ghe ority substituent
on the reference atomis 15 denom nated "a", if it is on the same side of
t he nmean pl ane Ineartquisr,theccompounisaceirdigg toghegnventionoare uful injithe it i s on the ot her
si de of 1bhetroaiadt § padventide bEddpicish iRYudingButoNBmifed 3¢ @4fbr defreid@ouNds accor di ng
to Formula Qi}c)rdé?ﬁ%lmiﬁ%iar E&?eséigﬁ ,%IBSQ]I &Eﬂ%ssﬁ)(ﬁ r;TBf?éfg'Sﬁecment major
depressive episodes with or without psychotic features, catatonic features, melancholic
features, atypical features or postpartum onset, and, in the case of recurrent episodes,
with or without seasonal pattern. Other mood disorders encompassed within the term
20  "major depressive disorder" include dysthymic disorder with early or late onset and with
or without atypical features, bipolar I disorder, bipolar I disorder, cyclothymic
disorder, recurrent brief depressive disorder, mixed affective disorder, neurotic
depression, post traumatic stress disorder and social phobia ; dementia of the
Alzheimer's type with early or late onset, with depressed mood ; vascular dementia with
25  depressed mood ; substance-induced mood disorders such as mood disorders induced by
alcohol, amphetamines, cocaine, hallucinogens, inhalants, opioids, phencyclidine,
sedatives, hypnotics, anxiolytics and other substances ; schizoaffective disorder of the
depressed type ; and adjustment disorder with depressed mood. Major depressive
disorders may also result from a general medical condition including, but not limited to,
30 myocardial infarction, diabetes, miscarriage or abortion, etc.

In particular, the compounds according to the invention are useful in the
treatment or prevention of anxiety disorders, including but not limited to panic attack ;
agoraphobia ; panic disorder without agoraphobia ; agoraphobia without history of

35  panic disorder ; specific phobia ; social phobia ; obsessive-compulsive disorder ; post-
traumatic stress disorder ; acute stress disorder ; generalized anxiety disorder ; anxiety



have at | east two stereogenic centers in their structure, nanely at the
2-position of the 20 piperidinyl-noiety (Ror S) and at the 4-position,
where the attached radical may be either in the cis or trans position with
respect to the radical at the 2-position on the piperidinyl-noiety. The

I nvention also conprises derivative conpounds (usually called ro-drugs")
25 of the pit gB |caIIy active conpounds according PST@H@“VEW@ﬁtlon

whi ch are degraded in vivo to yield the conpounds according to the

i nvention. Pro-drugs are wusually (but not always) of |ower potency at the
target receptor than the conmpounds to which they are degraded. Pro-drugs
are particularly useful when the desited conpound has chem cal or physical
properties that nake its admnistration difficult or inefficient. 30 For

exanpl e, t h&so%?&nfe?&’%%ﬂ r&xd ; QfHsin B Lot aﬁ:ﬁét&'ﬁik&ger' bnaM8Y be poorly

transported across t g glrum or It an unde5|rably
short pIasnﬁmlﬁ£PWQWW¥Pt?¥W?%§?‘3{scu53|on on pro- drugs may be found in
Stella, V. J. et at, "Prodrugs", Drug Delivery Systens, 1985, pp. 112-176,
and Drugs, 198% pa@ulaf)fhe céxﬁﬁnm(&a&orcﬂ@ tE’ﬂlemsieIu@ﬁ areDUsBfil @fthet he

phar macol O%é%ﬁﬁényor%%%n\ﬁ‘én §OHROUAL dﬁ@&ﬁ& %sﬁb%l f Q\MI% s ‘6{?5%/ gn will
general |y be conpq or mu % g’ rmaceutically WO
2004/ 0334283“?9@?”% 2‘8’6&3‘7"65‘6@9‘#8‘“ i%‘%&%ﬁﬁa%r‘e ‘éﬁ‘faeﬂb? YL SuhAt tion salts

t her eof , t herief depressiveheantionaprblgnged depesssive réagtioms mixed anxistyf and debreskize N- oxi de form
t hereof , haxehdhign, amu@ﬁénddﬁdr@dﬂmm@tea&nm@tmmmbﬂdh@emotmdat ed. Included in

such esteri Ly R0 OBl SRS S or LBl YU o SRy vhere R 15

Ci _balk dat ed groups

i nclude! éro@ﬁ§ @ﬂm#ﬁﬁe?%mﬁﬂwaan erfyeend ituyiragnh dispr ?%“ﬁb“@ﬂ 6al kyl, phenyl

or benzyl aspecifRdipsederinant kjmpBirdsglafd dther phactivps tosevelsashigsy] . Conpounds accor di ng

to the invention having an am no group may be derivatised with a ketone or

a0 o dehyde. 10 S HERaS ph LR AR Nl o LR AoV AT iPRS el o DaSE Wi 1!
or prevention of gleep disorders, including but not limited to dysomnia and/or

15  parasomnias as primary sleep disorders ; insomnia ; sleep apnea ; narcolepsy ; circadian
rhythms disorders ; sleep disorders related to another mental disorder ; sleep disorder
due to a general medical condition ; and substance-induced sleep disorder.

In particular, the compounds according to the invention are useful in the treatment
20  or prevention of cognitive disorders, including but not limited to dementia ; amnesic

disorders and cognitive disorders not otherwise specified, especially dementia caused by
degenerative disorders, lesions, trauma, infections, vascular disorders, toxins, anoxia,
vitamin deficiency or endocrinic disorders ; dementia of the Alzheimer’s type, with early
or late onset, with depressed mood ; AIDS-associated dementia or amnesic disorders

25  caused by aicohol or other causes of thiamin deficiency, bilateral temporal lobe damage
due to Herpes simplex encephalitis and other limbic encephalitis, neuronal loss
secondary to anoxia / hypoglycemia / severe convulsions and surgery, degenerative
disorders, vascular disorders or pathology around ventricle III. Furthermore, the
compounds according to the invention are also useful as memory and/or cognition

30  enhancers in healthy humans with no cognitive and/or memory deficit.

In particular, the compounds according to the invention are useful in the treatment
or prevention of personality disorders, including but not limited to paranoid personality
disorder ; schizoid personality disorder ; schizotypical personality disorder ; antisocial

35  personality disorder ; borderline personality disorder ; histrionic personality disorder ;
narcissistic personality disorder ; avoidant personality disorder ; dependent personality



ki netics in aqueous solution. The conpounds of Formula (1) as prepared in

t he processes descri bed bel ow may be synthesized in the formof racemc

m xtures of enantiomers that can be separated 15 from one anot her foll ow ng

art-known resolution procedures. The racem c conpounds of Fornula (l) may

be convertec{w?%ogm&gfs correspondi ng di astereoneric salt pl-QfpBRoll¥seeg7€aCt i 0N

with a suitable chiral acid. Said diastereoneric salt forns are subsequently

separated, for exanple, by selective or fractional crystallization and the

enantioners are liberated therefromby alkali. An alternative manner of

Separating the enantioneric 20 forns gf t he conpounds of Fornula (1)

i nvol ves |iquid chromat ography usinga chiral stationary phase. Said pure

stereochemcally isomeric forns may al so be derived from the correspondi ng

pure st er eodisenderG absessive sanpisie pboomatity disortidrendyppowityl didoslesdoar t i ng  materi al s,

provi ded t h@thefin@ spediied.i on occurs stereospecifically. Preferably if a

specific stereoisoner is desired, said conpound would be synthesi zed by

stereospeci fic nethods 25 of preparation, These nethods w || advantageously
enpl oy enant i on@Ppdigtlarythe,campounds agepring tofhe iayentignare yapsubin the/toaimants

PCTI EP2063 1 0bfte&tion-of sch2ghaffentve disardsss reSilting tfiamoseridds eavsks Ghdhedingneur oki ni ns are

i nvol ved in s&nz)é?ffeb@&eﬂs@xfde@bﬁh@ﬁhﬁ&%p@&ﬁth@d&ﬁressﬁz@%e ,3Bmball Bpd ! ansm ssi on
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protein ext PHIROL, SR
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and al so i n sehizophyepifommdigsrder h%hlﬁ?hﬁf%'@ dispsden rdelugionsl dhipader obriefli seases ar e
deened t o besyehdie didedead siayed@syichotiztdisorderq bubsente-aidnced psychate disonde, ; i N parti cul ar

the NKI or eGaplsPihotidMsofdeF ot SihkSise Speeide€ Of substance P and other neurokinins
in particular cells such as cells in the neuronal plexi of the ‘

gastrointestinal tract, unnyelinated primary sensory afferent neurons,
synpat heti c andlﬂmmlaéyntbmmmﬂs prserdisa te thenaventimmrrea aloradfuliothee| | t ypes (DN&P

8(1):5-23 ( Hoamnt angtedeati@rodeing disGlierd) inclilifglinotekid névdse camiiar s”
Phar macol og iaﬁ@éxia'%%%%&%ulﬂ‘ﬁg ﬁle)rvo§§ ,lit}%%gl b(l.ﬂ]‘glg ﬂgr%sa ; overeating associated
15 with other psychological disturbances ; vomiting associated with other psychological

disturbances ; and non-specified eating disorders.
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In particular, the compounds according to the invention are also useful in the
treatment or prevention of neurodegenerative diseases, including but not limited to
20  Alzheimer’s disease ; Huntington’s chorea ; Creutzfeld-Jacob disease ; Pick’s disease ;
demyelinating disorders, such as multiple sclerosis and ALS ; other neuropathies and
neuralgia ; multiple sclerosis ; amyotropical lateral sclerosis ; stroke and head trauma.

In particular, the compounds according to the invention are also useful in the
25  treatment or prevention of addiction disorders, including but not limited to substance

dependence or abuse with or without physiological dependence, particularly where the
substance is alcohol, amphetamines, amphetamine-like substances, caffeine, cocaine,
hallucinogens, inhalants, nicotine, opioids (such as cannabis, heroin and morphine),
phencyclidine, phencyclidine-like compounds, sedative-hypnotics, benzodiazepines

30  and/or other substances, particularly useful for treating withdrawal from the above
substances and alcohol withdrawal delirium.

In particular, the compounds according to the invention are also useful in the
treatment or prevention of mood disorders induced particularly by alcohol,
35 amphetamines, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids,
phencyclidine, sedatives, hypnotics, anxiolytics and other substances.



A B A

The conpounds of the present |nvent|on are potent |nh|b|tors of neur oki ni n-
nmedi ated effects, in particular those nediated via the NKI receptor, and may
therefore 15 be described as neurokinin antagoni sts or tachykinin

ant agoni sts, especially as substance P antagonists, as indicated in vitro by
t he antagonlsn1of substance P-induced rel axation of pig coronar arteries
which is de¥&PHE334&r ei nafter. The binding affinity cﬁékqﬁ? BoEE

conpounds for the human, guinea-pig and gerbil neurokinin receptors may be
determned in vitro in a receptor binding test using 3H substance-P as
radi ol i gand. The 20 subj ect conpounds al so show substance-P antagonistic
activity in vivo as may be evidencet¥-by, for instance, the antagoni sm of
substance P-induced plasma extravasation in guinea-pigs, or the antagoni sm

of drug- Induce%@ﬁﬁ%ﬁmeeoﬁoﬁlﬁ&ta@co{cm?gt@@@lﬁ&m@ﬁm%ousémlﬁh&r macol . 115:84-94
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ant agoni zi n‘BSOEq‘Té a@thlewgsabm(g%toaq@@c Bisergers jsppelaagli Nexualecept or, the
corrpounds adysfondibmdpetioa gdneral medépal donditicar; euhsmm‘euﬂdum sexual mlpm:mme in

particul ar &8 dpaRRA EdhewRd\Yedifi@r apeutic treatnent of neurol cinin-
nmedi ated conditions. 30 The invention therefore relates to a conpound

according to the general Formula (1), the pharnaceutlcalké*acceptable acid
or base addi ti &npastighles the jserpaynds aﬁq?éim%tt)é’te@weﬁ@ﬁ?f@alswseﬁ%@ ic forms

t her eof , t higeaishetdr gvéntiomot Jaml methdigg bt fiut tichitedys trinkekiepdin suc & use as a
medi ci ne. 3@)8'[\4@1‘%09&%!9 %%ﬂ%ﬁw'%%éﬁ? 91 gloégg%al gfem . Il &‘ﬁ?{%ﬂ on al so

relates oun or ane o al.ns 1-3 for the
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t her apeut i corgeorigtc whnh%mempathwmﬂmsmst@mmcmmﬂ@a t&emmr@l conpounds

accor di ng t geufalpes, seppeitdl boibteRbRal daLfglh, fibfomlyhigia teh@aibiagetiphefal CNS

neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy, AIDS related

neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex
15  sympathetic dystrophy and phantom limb pain ; various forms of headache such as

migraine, acute or chronic tension headache, temporomandibular pain, maxillary sinus

T

pain and cluster headache ; odontalgia ; cancer pain ; visceral pain ; gastrointestinal pain
; nerve entrapment pain ; sport's injury pain ; dysmennorrhoea ; menstrual pain ;
meningitis ; arachnoiditis ; musculoskeletal pain ; low back pain such as spinal stenosis,

20 prolapsed disc, sciatica, angina, ankylosing spondyolitis ; gout ; burns ; scar pain ; itch ;
and thalamic pain such as post stroke thalamic pain.

In particular, the compounds according to the invention are also useful in the
treatment or prevention of the following other CNS-related conditions : akinesia,

25  akinetic-rigid syndromes, dyskinesia and medication-induced parkinsonism, Gilles de la
Tourette syndrome and its symptoms, tremor, chorea, myoclonus, tics and dystonia,
aftention-deficit / hyperactivity disorder (ADHD), Parkinson’s disease, drug-induced
Parkinsonism, post-encephalitic Parkinsonism, progressive supranuclear palsy, multiple

system atrophy, corticobasal degeneration, parkinsonism-ALS dementia complex and

30 basal ganglia calcification, behavioral disturbances and conduct disorders in dementia
and the mentally retarded, including restlessness and agitation, extra-pyramidal
movement disorders , Down’s syndrome and Akathisia.

In particular, the compounds according to the invention are also useful in the
35 treatment or prevention of inflammation, including but not limited to inflammatory
conditions in asthma, influenza, chronic bronchitis and rheumatoid arthritis ;
inflammatory conditions in the gastrointestinal tract such as, but not limited to Crohn's




di sorders, in particular depression, anxiety disorders, stress-rel ated

di sorders, sleep disorders, cognitive disorders, personality disorders,
schi zoaf fective disorders, eating disorders, neurodegenerative di seases,
addi ction disorders, nood disorders, sexual dysfunction, pain and other
CNS-rel ated S ; inflammation ; allergic disord . Si s
gastr0|ntesﬁﬁ%%ﬂ“ﬁhgérders in particular |rr?table bomgﬁﬁg§ﬁéa%ﬁ§?(lBS)
skin disorders ; vasospastic diseases ; fibrosing and coll agen di seases
di sorders related to inmune enhancenent or suppression and rheumatic

di seases and body weight control. In_particular, the conmpounds according to
the invention are useful in the 15 tP&atnent or prevention of depression
including but not limted to najor depressive disorders including bipolar
depr essi on dis¢asd, plodrative detivis, aifhimaiatory toiveldiseasoindmeg-sterb@aitantivej or  depr essi ve

epi sodes Wi tiaQhag tdhg%du&amége' &ﬂmtw@&ms&t@mms&ﬁ@;w§ mel anchol i
features, I ca at ures or..pos kégl ﬁ In the case of
recurrent eﬁ%gﬁﬁﬁg “SﬂTPﬁmgmeW°WHﬁ e bladden i mﬁﬁ??@?ﬂim%iher nood di sorders
enconpassed ngpntinnge 1398 eyeandeat! inflaprantionand pansesniitis, inipartiewirs chroginandude dyst hyni ¢
di sorder 5w kduteqanidraatiid, | at e onset and with or w thout atypical features,

bi pol ar | disorder, bipolar Il disorder cyclothymc disorder, recurrent

bri ef depressive d|s rder ctlve di sorde i c depression,
oSt traanmr: ¢ EPRLGL AR GO P e TR A A R B of ¢ he

Al zhei mer ' s treapment off frévention|ofa g\hit iot Weitadésallstgiornod ; vascul ar
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nood di sgrdefs, | ﬂﬂﬂfﬁﬂﬁg¥l ﬁ&gggﬁm% anphet am nes, cocai ne, hall uci nogens,

i nhal ant's, op| ncyc I'ne, "sedatives, hypnotics, anxiolytics and-

ot her substances ; schlzoaffectlve di sorder of the depressed type ; and’

adj ust nent di sdndaticulirithe deprwdsedordmgtd tvipventiod eprabe ssofid in te sor der s may al so
resul t fromygatitlen 6 prbveilfliof ehesB ARMatide Retdhiz|abldh dhitingDiEu iR buk heti ted to, 30
nyocar di al '1.{%&&{ tSLJu%’Lmegé ﬁQ@E@&H aﬁofa%{ %%Qfen%rsmagﬁés&'u%ﬂced% :

partlcular oun nvention are us fuI |n t he
treat menf ofimgy %‘%ﬁtcﬁlt?ﬁf CBFm‘é?F%}Pé‘W a%ﬁ“§ S et Lovlating pgeatsfgr BePfiot linited to

pani c at t ac kycloph@pimmagshabiutine, loanstise aid siderdmbucili; tigoric angibiotigshfobi a _
agor aphobi aemdptequ&mmaﬁlpa&oﬁ&cﬁ%mmﬁmgge&ﬁgrcm, astPRethdlifes, #tobi a ; soci al
phobia ; Obse%n%l ytal%gnplflneﬁn &a%'aﬁcpg ﬁi oroutaclp \%ﬁca alkaloids, for example

etoposide, vinblastine and vincristine ; and other drugs such as cisplatin, dacarbazine,

20  procarbazine and hydroxyurea ; and combinations thereof ; radiation sickness ; radiation
therapy, such as in the treatment of cancer ; poisons ; toxins such as toxins caused by
metabolic disorders or by infection, such as gastritis, or released during bacterial or viral
gastrointestinal infection ; pregnancy ; vestibular disorders, such as motion sickness,
vertigo, dizziness and Meniere's disease ; post-operative sickness ; gastrointestinal

25  obstruction ; reduced gastrointestinal motility ; visceral pain, such as myocardial
infarction or peritonitis ; migraine ; increased intracranial pressure ; decreased
intracranial pressure (such as altitude sickness) ; opioid analgesics, such as morphine ;
gastro-oesophageal reflux disease ; acid indigestion ; over-indulgence of food or drink ;
acid stomach ; sour stomach ; waterbrash/regurgitation ; heartburn, such as episodic

30  heartburn, nocturnal heartburn and meal induced heartburn ; and dyspepsia.

In particular, the compounds according to the invention are also useful in the
treatment or prevention of gastrointestinal disorders, including but not limited to
irritable bowel syndrome (IBS), skin disorders such as psoriasis, pruritis and sunburn ;

35  vasospastic diseases such as angina, vascular headache and Reynaud's disease, cerebral
ischaemia such as cerebral vasospasm following subarachnoid haemorrhage ; fibrosing
and collagen diseases such as scleroderma and eosinophilic fascioliasis ; disorders




traumati c stress disorder ; acute stress disorder ; generalized anxiety

di sorder ; anxiety WD 20041033428 PCT/ EP2003/ 050697 -17 disorder due to a
general nedical condition ; substance-induced anxiety disorder ; and

anxi ety di sorder not otherw se specified. In particular, the conpounds
accordi ng tgvotd{a&/&g&gntl on are useful in the 5 treat ”egh;cﬂpzaﬁ}%%’(%b"?“ on of
stress-related disorders associated with depression an anxi ety,
including but not limted to acute stress reaction ; adjustment disorders,
such as brief depressive reaction, prolonged depressive reaction, m xed
anxi ety and depressive reaction, gf{]St ment di sorder wi th predom nant

di sturbance of other enotions, adj uStnment di sorder with predom nant
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prevention o) s leep di sorders. including but not limted to dysomia and/ or
15 parasonnlas as primary sleep disorders ; insomia ; sleep apnea ;
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cogni ti ve druwrigiag alminisiering th afympayin ﬂﬁ@tOfWM@éwSt{aBOWéﬁﬁPﬂﬁV%lﬂmuafrmes| c
di sorders aaﬂh cdmgeint hacerdihic Sothéel @I Ehtio) in patticelinateditge Forduid]), speci al | y
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wi th depressed nood ; AlIDS-associated denentia or ammesic disorders 25
caused by al cohmk ifvEntioh 515 releReiHQ phadfnadelticartbipiibh EdngrisHg a b | ateral t enpor al
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encephal iti neur on seco t 0."anoxi. a cem a / severe

convul si 'Gns AP & #HCgEPHD ?fé Qﬂé?"a ‘0 tio; DpHpYEi 309%8%‘811 acogMgor der s or
pat hol ogy atqﬁprmhlwéhthuembdneaqelhﬂcaﬂyﬁmeph@c mgba&ehédltlon salts thereof, the

stereochemically isomeric forms thereof, the N-oxide form thereof and a prodrug thereof

The compounds according to the invention, in particular the compounds according

20  to Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the N-oxide form thereof and the prodrugs
thereof, or any subgroup or combination thereof may be formulated mto various
pharmaceutical forms for administration purposes. As appropriate compositions there
may be cited all compositions usually employed for systemically administering drugs.

25  To prepare the pharmaceutical compositions of this invention, an effective amount of the
particular compound, optionally in addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which carrier
may take a wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirable in unitary dosage form

30  suitable, in particular, for administration orally, rectally, percutaneously, by parenteral
injection or by inhalation. For example, in preparing the compositions in oral dosage
form, any of the usual pharmaceutical media may be employed such as, for example,
water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs, emulsions and solutions; or solid carriers such as starches,

35  sugars, kaolin, diluents, lubricants, binders, disintegrating agents and the like in the case
of powders, pills, capsules and tablets. Because of their ease in administration, tablets
and capsules represent the most advantageous oral dosagé unit forms in which case solid



conpounds according to the invention are al so useful as nenory and/or
cognition 30 enhancers in healthy humans with no cognitive and/or nenory
deficit. In particular, the conpounds according to the invention are useful
in the treatnent or prevention of personality disorders. including but not
limted to paranoid personality disorder ; schizoid personality disorder ;
schi zot ypi cHO28&/083¥A%I i ty di sorder ; antisocial 35 perstrEFF/0068%r der
borderline personality disorder ; histrionic personality disorder ;
narci ssi stic personality disorder ; avoidant personality disorder

dependent personality WO 2004/ 033428 PCT/ EP2003/ 050697 di sorder;
obsessi ve- conpul si ve personality dis®¥der and personality di sorder not

ot herwi se specified. In particular, the conmpounds according to the invention
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In partit®ul %‘F%/bk’t"f%‘mé6$FBb8?ﬂfl’§a“é{c°8’al"6?dﬁ’b‘*htsb“af’ﬁé‘d‘?‘ﬁﬁvéﬁftanPP“gFBl al so useful in,
the treat meimbr poepoptionsy which additiyes dvawt intieigenaigtficons deleter@as effect anncl udi ng butt -

not |im tedint kin. 29idAIERRE ABY faSiliflie HRAIAmistrdtén td tAROkNIMS/ 0B RA |
Creut zf el d- e"f‘%ﬁ?org}egefﬁgmgeﬂegﬁn%ogll&gaﬁ%sei%ggwn%m19 A9 di sorders, such as
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particullar, the conpounds according to the invention are also useful in the

It is especially advantageous to formulate the aforementioned pharmaceutical

compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated to

20  produce the desired therapeutic effect in association with the required pharmaceutical
carrier. Examples of such unit dosage forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
suspensions and the like, and segregated multiples thereof.

25 Since the compounds according to the invention are potent orally administrable
NK, antagonists, pharmaceutical compositions comprising said compounds for
administration orally are especially advantageous.

Preparation
30 The compounds according to the invention can generally be prepared by a

succession of steps, each of which is known to the skilled person.

The compounds of Formula (I) are conveniently prepared by reductively N-
alkylating an intermediate of Formula (I) wherein R', R?, X, Q, m, n and p are defined
35 as in Formula (I), with a N-substituted piperidinon of Formula (IIT) wherein R', ALk, Y,
L and q are defined as in Formula (I). Said reductive N-alkylation may be performed in a
reaction-inert solvent such as, for example, dichloromethane, ethanol or toluene or a



25 treatnment or prevention of addiction disorders, including but not limted
to substance dependence or abuse with or w thout physiological dependence,
particularly where the substance is alcohol, anphetan nes, anphetam ne-like
subst ances, caffeine, cocaine, hallucinogens, inhalants, nicotine, opioids
(such as cagpaBdsossB€r oi n and nmorphine), phencyclidi nepcplisnfRNSIsbAI Ne-11i ke
conpounds, sedative-hypnotics, benzodi azepi nes 30 and/ or ot her substances,
particularly useful for treating withdrawal fromthe above substances and
al cohol withdrawal delirium In particular, the conpounds according to the
invention are also useful in the trgatnment or prevention of nood disorders
i nduced particularly by al cohol, 35 ‘@nphetani nes, caffeine, cannabis,

cocai ne, hal |l uci nogens, inhalants, nicotine, opioids, phencyclidine,
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(M) (I

In this and the following preparations, the reaction products may be isolated from
the reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, frituration

20  and chromatography.

Especially advantage is the preparation of a compound according to the invention
according to the previous reaction scheme in which the Alk-Y-Alk-I.-moiety is benzyl,
thus giving rise to a compound according to Formula (I} in which the Alk-Y-Alk-L-

25 moiety is benzyl. Said compound is pharmacological active and can be converted into a
compound according to the invention in which the Alk-Y-Alk-L-moiety is hydrogen by
reductive hydrogenation using e.g. hydrogen as a reducing agent in combination with a
suitable catalyst such as, for example, palladium-on-charcoal or platinum-on-charcoal.
The resulting compound according to the invention can then be converted into other

30 compounds according to the invention by art-known transformations, e.g. acylation and
alkylation.



pai n and cluster headache ; odontalgia ; cancer pain ; visceral pain ;

gastrointestinal pain ; nerve entrapnent pain ; sport's injury pain ;
dysnennorrhoea ; nmenstrual pain ; neningitis ; arachnoiditis ;
nmuscul oskel etal pain ; |ow back pain such as spinal stenosis, 20 prol apsed

di sc, sciatica, angina, ankylosing spondyolitis ; gout ; buns ; scar pain ;
itch ; and WAa¥04A¥3¢28pai n such as post stroke thal am c BET/EP20PHOSBt i cul ar,
t he conpounds according to the invention are also useful in the treatnent
or prevention of the follow ng other CNS-rel ated conditions : akinesia, 25
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Alternatively, the compounds of Formula (I*) can also be prepared by reacting a

15  final compound of Formula (') wherein R, R%, X, Q, m, n, p and q are defined as in
Formula (I) with a carboxylic acid of Formula (VI) wherein Alk and L are defined as in
Formula (T)(base-catalyzed nucleophilic addition reaction). The reaction can be
performed in a reaction-inert solvent such as, for example, a chlorinated hydrocarbon,
e.g. dichloromethane, an alcohol, e.g. ethanol, or a ketone, e.g. methyl isobutylketone,

20  and in the presence of a suitable base such as, for example, sodium carbonate, sodium
hydrogen carbonate or triethylamine. Stirring may enhance the rate of the reaction. The
reaction may conveniently be carried at a temperature ranging between room
temperature and reflux temperature.

Rl R Rl ®
Q ‘-(c:-h),,, —\ 0 Q /-'(OHz)m
{ N _\NH + O)k P N—<J Alk—L
R—X oty = HOSAR T R \““‘*”" \_‘m‘""

@) (VD a?
25
The above reaction may also be carried out under equivalent conditions with the
carboxylic ester of the carboxylic acid of Formula (VI).



di sorders of the skin such as but not limted to urticaria ; and allergic
di sorders of the 10 airways such as but not limted to rhinitis. In
particul ar, the conpounds according to the invention are also useful in the
treatnment or prevention of enesis. i.e. nausea, retching and vomting,
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enesis ; enesis Induced by 15 drugs such as cancer chenotherapeutic agents
such as al kyl ating agents, for exanple cycl ophospham de, carnusti ne,

| onusti ne and chl oranbucil ; cytotoxic antibiotics, for exanple
dacti nonycin, doxorubicin, mtonycin,C and bl eonycin ; anti-netabolites, for
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exanpl e etoposide, vinblastine and vincristine ; and other drugs such as
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15 The compounds of Formula (I°) can be prepared by reductive amination/
alkylation of a final compound of Formula (I') wherein R, R%:X,Q,m,n, p and q are
defined as in Formula (I) with a compound of Formula (VIIT) wherein Alk and L are
defined as in Formula (I) and W3 is an appropriate leaving group such as, for example, a
halogen, e.g. chloro or bromo, or a sulfonyloxy leaving group, e.g. methanesulfonyloxy

20  orbenzenesulfonyloxy. The reaction can be performed in a reaction-inert solvent such
as, for example, a chlorinated hydrocarbon, e.g. dichloromethane, an alcohol, e.g.
ethanol, or a ketone, e.g. methyl isobutylketone, and in the presence of a suitable base
such as, for example, sodium carbonate, sodium hydrogen carbonate or triethylamine.
Stirring may enhance the rate of the reaction. The reaction may conveniently be carried

25  atatemperature ranging between room temperature and reflux temperature.

R R R’ R
Q l-mn Q f}'(%f‘\ n\
N ) R W L — N N N—Alk—L
RX i i, Ak R-X - i,

) (VI )



-21 related to i mune enhancenent or suppression such as system c | upus
eryt hemat osus and rheumati c di seases such as fibrositis ; cough ; and body
wei ght control. including obesity. 5 The present invention also relates to
a nethod for the treatnent and/or prophyl axis of neurokinin-nedi ated

di seases, IT%V(;)?O 1/639&5'3” for the treatnent and/or pr oph%;#ﬁ@zgomsmggpr essi on,
anxi ety dlsorders enesis and irritable bowel syndrome conpri si ng
adm nistering to a human in need of such adm nistration an effective anount
of a conmpound according to the invention, in particular according to Formul a
(1), the 10 pharmaceutically accept a%e acid or base addition salts thereof,
the stereochemically isoneric forns“thereof, the N-oxide formthereof, as
wel | as the pro-drugs thereof. The invention also relates to a

phar maceut i cal Thestptisg iatenalscodpmesif fig iderpbdistesacdndwe adnppuais espt abl e carri er
and, as act kXN aGihble & miah) 86 Alepdddd aodkdig t6 EdnO&dtioN g readtRnanount of a

conpound accor n e i nventi.o N nd accordlng to
Formul a (I) fe%“e%%]*“mr%% et cglf ?:br pmH%Imtterm% ge O?f%ﬂge@ ddPtion salts

t her eof , éeprma@ﬁléb@ﬁ‘@ﬁv%ﬁa&}w ﬁéﬂt%mf%tmffqrwel@@&)wb% N- oxi de form
t her eof and1mnmfdtmlaraﬁ@>rmiﬂe()edxiwﬂiuewémmmemﬂyﬂsdlat@mmhmgtﬁeaomb@ndnvent| on, in

parti cul ar  LieweWNBHARS 08 Sl RAty r8Biokdlo FRIH fbrinddiate LdibolR" meceuti cal |y

bl heni cal |
seceptants el Iy 12555 (HcSRE Bhiee MapHe R PR BrePugs. t her cof

or any subgistipelvsat suehsi fﬁwmﬂe dishlewarthare cthaolf tghiprgl s e @dxthiat 0 vari ous
phar maceut i eeleoff adritsthé preseactiaf an fiproptidtoredyzingpgaesich ASfoapanplerd at e

co MPOS tipONBort i, o dlmb&bﬁy&%eaéohm&%mﬁdrgﬂryg% diitighby el oved for

S pon ¢ onbosaidh 3 G AR 5 SR o PR ¢ cul o
conpound, optela@mamlwfomnmmttsu@rﬂs Jerl examindg, fianinm(TY isopsepylptoes i ngredi ent i s
conbi ned i ndéstribedrBIEORATHe, LI96, 55| 2932259 AUsiip eaddonpiek! fymaeegai abl e carrier,

whi ch carri gl ;Y ft?.ka‘ﬁ uﬁprmeﬂ%w)b%é Eﬁ&’m?ngr{]&'iﬂE'%mﬂFQ&Hé?' ﬂgna ghe form of

prepar at| on ESI I’e mnistrati on eseg I’ITB.CGUtI COITDOSI tions

are desi PabP%canFnlfﬂtlt?Hﬁe ﬁggsag%arﬁgqcmgggengla.cmw jon Yt 2, syital 1‘E:ul ar, for
admi ni st r at caalysbyugh #syfor example|peladiueqnedraraend on platipum-piy-chasgoaln the casé

hydrogen is used as reducing agent, it may be advantageous to add a dehydrating agent

D*

to the reaction mixture such as, for example, aluminium fers-butoxide. In order to
prevent the undesired further hydrogenation of certain functional groups in the reactants
20  and the reaction products, it may also be advantageous to add an appropriate catalyst-
poison to the reaction mixture, e.g., thiophene or quinoline-sulphur. Stirring and
optionally elevated temperatures and/or pressure may enhance the rate of the reaction.

R R!
Q /""(CHZ)m /\ Q /-I'(C"b)m /\
NI =0 + HN M — N NH
R—X \Cn G R—X  \“—CHh “—CH)

) X) (I0)

25 The preparation of these and other intermediates is described in WO 97/16440-
Al, published May 9, 1997 by Janssen Pharmaceutica N.V, which is disclosed herein by
reference as well as in other publications mentioned:in WO 97/16440-A1, such as, e.g.
EP-0,532,456-A.

30 Compounds according to the invention may be converted into each other
following art-known transformation reactions, such as illustrated further.



injection or by inhalation. For exanple, in preparing the conpositions in
oral dosage form any of the usual pharmaceutical nedia may be enpl oyed
such as, for exanple, water, glycols, oils, alcohols and the Iike in the

case of oral liquid preparations such as suspensions, syrups, elixirs,
enul si ons aqgogﬁ H% or solid carriers such as starghggps ars,
kaol i n, diluen rlcants bi nders, disintegrating agents ana e like in

the case of powders, pills, capsules and tablets. Because of their ease in
adm nistration, tablets and capsules represent the nost advantageous oral
dosage unit forms in which case solid, WD 2004/ 033428 PCT/ EP2003/ 050697 22
phar maceutical carriers are obviouslg'énployed. For parenteral conpositions,
the carrier will usually conprise sterile water, at least in large part,

t hough ot her i ngoresfieeifitatly, cofapoundsicdi Fpingla (X10),awheremot islen briykor, may be incl uded.

I nj ectabl e ﬁaérb!a&}lloﬁ%ayf)é’iny%b@éﬁpb@feraﬁi?! moi%%r PLERARE beloW, Wt Shiy t he carrier
conprises saline Ju cose sol ut of sal i ne and

gl ucose sol fiaie) ateﬁ temarﬁagﬁl lsanme BRSTENS oml?oTnumngrquale ar ed in which case
appropri at enwhgm @v abl?faétr@atoaasﬂdb‘?m eéf‘g@ﬁtlsmzfryd%t%mw@nﬂay be enpl oyed.
Al so inél uakeid 1ﬁpﬁ1cﬁ}l]),lmzdbﬁobtﬁlmqﬂfo@paﬁ\&lﬂypu‘tﬁ}]b&abacaﬁmﬁdmmemded to be
converted, § oﬁﬁcVof'PS&rﬁ[aG{XI)U&ﬁ‘erexﬂ@ A'aﬁ&#a@kafsﬁéﬂi‘kcpih%ﬂﬁ@éd}&ﬁﬁmd' n the

conposition er cut aneou h arrier

oot onal 1 o Bafits hlike gD borbir b Rl R Ry B et it 383 LT b
wetting agepibstitged hegpraarilynaoprmierrbly aWOP%OTsPGb’ﬂ@ﬁWéCCHd@leaV@@T of any nature in
M nor pr opoiddbayler -heteioar] @olety tid rea2fed ohith ADinsdnirhts Disttteeary acbgiinigfio cant

del et erijgusy &%Juﬁqsmﬁ,ﬂmetp?ﬁm%ggmm%Qno%ﬁkgbmr@&c)% 1hagd dijk@pe the

adm nistration to t ing the desired
conposi ti on§h°SW§@P%’8’Hﬁ8'§Pf&f?9ﬁes° V%Blé as%@?feﬁbg't%ﬁz(g@‘{)ﬁﬁ‘ggé)r Bus ways, e.g.,
as a transdersaetionpesriphlar swhvent sughas, prsferablyNMP, IOVLAIMR or the il and af oy especi al |y
advant ageousletafedireacitnltabRriihe prfcaibB e Mol 160 ed f4p b adriimGRHéd &faime, COMpPOSi tions in

nit dosage i nd uniformty of dosage. Unit
uni sage Ie%mgegs%s% ﬁmﬂ{, 11‘?9{%&%1‘%&1% ﬁ%’ isgfi{gg? uni y sag I

dosage f% mas U erein |y discrete units suitable as
unitary ““dosages, each unit containing a predetermned quantity of active
i ngredi ent cal Rréfaeldy) risol. Het may be a unsaturated monocyclic or bicyclic heteroaryl

moiety, such as for instance imidazo{1,2-a]pyridinyl, pyrrolyl, thienyl, thiazolyl,
imidazolyl, oxazolyl, furanyl, thienyl, benzimidazolyl, benzoxazolyl, benzthiazolyl,

benzofuranyl, benzothienyl or indolyl or such as any of the unsaturated radicals in the

20  groups Het'and Het?as defined in Formula (I), optionally substituted with one or more
radicals selected from the group of Ar', Ar'alkyl, halo, hydroxy, alkyl, piperidinyl,
pyrrolyl, thienyl, oxo, alkyloxy, alkyloxyalkyl and alkyloxycarbonyl. Preferably, A is
phenyl or pyridinyl.

25 Said reaction has an improved yield over the process according to the prior art
(Yutaka Aoyagi et al., Heterocycles, 1992, 33, 257 and Sommai Pivsa-Art,
Bull.Chem.Soc. Jpn., 1998, 71, 467).



20 produce the desired therapeutic effect in association with the required
phar maceutical carrier. Exanples of such unit dosage forns are tablets
(including scored or coated tablets), capsules, pills, powlder packets,

waf ers, suppositories i njectable solutions or suspensions and the |iKke,
and segregatgd, {48! es thereof. 25 Since the corrpoundspcqﬁq. oShoiigei O the
i nvention are po ent orally adm nistrable NKi antagonists, armaceut i cal
conpositions conprising said compounds for adm nistration oraIIy are
especi al |y advant ageous. Prinme aration 30 The conpounds according to the

i nvention can generally be prepared a succession of steps, each of which
is known to the skilled person. The ¢6npounds of Fornmula (1) are

conveni ently prepared by reductively N al kylating an internedi ate of

Formula (11) wherein R ¢ , X, Qm n and p are dethwm 35 as in Fornula
(I'), with a N-substitut d pi perig ﬂn of Formul wherein R, Ak, Y, L
and gq are defi nedz Fonnul Sai-d—redu al kyl ation nay be
performed in a re:‘: i nert ent such as, xanple

di chl or onet hane, et hanol or toluene or a WO 2004/033428 PCT/ EP2003/ 050697
-23 m xture thereof, and in the §resence of an apRgﬂﬁrlate reduci ng agent
such as, for exanpléﬂ)a borohyd sodi u ohydride, sodium
cyanoborohydrlde or triacetoxy borohydrlde. In case a borohydride is used
as a reducing agent, it may be, convenient te use a conplex-form ng agent
such as, for exanple, titaniuf{I1V) 5 isoprd laat e as described in J. O g.
Chem 1990, 55, 2552-2554. 'ﬂﬂtﬁﬁ}dw$0”p| - form ng agent nay al so result
avo

in an inproved cisiirap k?J i ﬁkL of trnans r. It may also be
convenient to useihy Qgg%aés_ )p; éﬂ #ﬂécgnéﬁgg%ion with a o
sui tabl e catal yst su for e Xanpl 2Ppalladiumon-charcoal or L.
pl ati numon-charcoal. |In case hydrogen is used as reducing agent, it nay be
advant ageous to add a dehydrating 10 agent to the reaction m xture such as,
for exampl e, al diThQbfRuh Blabcte il vedfin 8556 cch e PlRGALIG L N Undesired

further hydraogenat’i certairn function r.ou In the reactants
y c%t?on salt by treatment with an acid, or Cmto a base addition Eaft by treatment w?th a

base, or conversely, the acid addition salt form may be converted into the free base by
5 treatment with alkali, or the base addition salt may be converted into the free acid by
treatment with an acid.

The following examples are intended to illustrate and not to limit the scope of the

present invention.

10
Experimental Part
Hereinafter "RT" means room temperature, "CDI" means 1,1’-carbonyldiimidazole,
"DIPE" means diisopropylether, "MIK" means methyl isobutyl keton, "BINAP" means
[1,1'-binaphthalene]-2,2'-diylbis[diphenylphosphine], "NMP" means 1-methyl-2-

15  pyrrolidinone, “Pd;(dba)s” means tris(dibenzylideneacetone)dipalladium and "DMF"
means N,N-dimethylformamide.



and the reaction products, it may al so be advantageous to add an appropriate
catal yst- poison to the reaction m xture, e.g., thiophene or
qgui nol i ne-sul phur. Stirring and optionally el evated tenperatures and/ or
pressure nmay enhance the rate of the reaction. 15 R~ (Rl)a ~{-(CH/--\ 1-,
N | N NH +u/gsbbspbkns- Alk-L -- (~) R \-(CH2)n \--( CHOlpc{iugp20d3/05089t hi s and
the followi ng preparations, the reaction products nay be isolated from the
reaction nediumand, if necessary, further purified according to

met hodol ogi es generally known in the art such as, for exanple, extraction,
crystallization, trituration 20 and%phronatography Especial ly advantage is
the preparation of a conpound according to the invention according to the
previous reactlon schene in mhlch the Allc-Y-A k-L-noiety is benzyl, thus
gi vi ng ri sebremrationcefWhednterthediate gemipanndst o Fornula (1) in which the Al k-Y-Al k-L
25 noiety I B m@@EA¥| Sai d conpound i s pharnmacol ogi cal active and can be

converted i DbR,3aticf@FPouUNnd according to the ntion in which the
F 1

Al k- Y- Al k- L-TD is h ogen by reductiv
hydr ogen asm§5¥§@éég%%még£nt i nFconbi nati o

h a suitable catal yst such

as, for exanple, palladiumon-F pl at i num on-charcoal. The
resul ti ng compound according fo t hvelti qn can then be converted into
ot her 30 compounds according to Ry art-known transfornmations,
e.g, acylation and al kyl ati on. 8/PCT/ EP2003/ 050697 -24 In

particul ar, the conpounds of Forny le) can be prepared by reacting a
final conpound of Formula (1) dfein R, RR, X, Q m n, p and q are

defined as EmEDysrﬁU1)avas(a&aedw4dﬁnﬁ@naﬁWeom@ﬂaymwb 1Emlmalsa (V) wherein Ak
and L are dgfifed spfcdh0om3hHh iene (1500ml). 3,5-Bis(trifluoromethyl)benzoyl

5  chloride (0.5 mol) was added over a 1-hour period (exothermic reaction). The mixture
was stirred at room temperature for 2 hours, then allowed to stand for the weekend and
washed three times with water (500ml, 2x250ml). The organic layer was separated,
dried, filtered and the solvent was evaporated. Yielding: 245g (100%). Part of this
fraction was crystallized from petroleum ether. The precipitate was filtered off and

10  dried. Yielding: 1.06g of intermediate compound 1.

e F )
F N
o)
FTF
F

HCI cp (300 ml) was added to a mixture of intermediate compound 1 (0.5 mol) in
ethanol (300 ml) and H,O (300 m!). The reaction mixture was stirred at 60 °C for 20
hours. The precipitate was filtered off, ground, stirred in H-O, filtered off, washed with

15  petroleum ether and dried. Yielding: 192 g of intermediate compound 2 ((+-)-1-{3,5-
bis(trifluoromethyl)benzoyl]-2-(phenylmethyl)-4-piperidinone) (89.4%) (mixture of R
and S enantiomers).

b. Preparation of
intermediate compound 2




(I') and W is an appropriate |eaving group such as, for exanple, a halo,
e.g. chloro or 5 brono, or a sulfonyloxy |eaving group, e.g.
met hanesul f onyl oxy or benzenesul fonyl oxy. The reaction can be perfornmed in
a reaction-inert solvent such as, for exanple, a chlorinated hydrocarbon,
e.g. dichlor thane an al cohol, e.g. ethanol, or a ket@ngs,05esde07TEL DYI
| sobut yl ket O\ﬁg?oogﬁfc}?gsn the presence of a suitable base such as, For exanpl e,
sodi um car bonat e, sodi um hydrogen carbonate or triethylamne. Stirring may
enhance 10 the rate of the reaction. The reaction may conveniently be
carried out at a tenperature rangi n% bet ween room tenperature and refl ux
tenperature. RL 1 g W(RI)g 0O | VrI’PC~ Rr(”n NN-NIl + ,L NNN- Plk-L w0
R2-X-(c+kl t vJ ak R2 -x (f) (V) (18) Alternatively, the conpounds of
Formula (I"), %8 i sQ be prepared by reactingsa 15 final conmpound of
Formula (I')" ern R, g are defined as in Fornula
(1) with a dismediaecompgundd ¢ mula () Ahsrein ALk and L are defined as
in Formula (I)(base-catalyze . |&@addition reaction). The reaction
can be performed in a reaction-i soljvent such as, for exanple, a
chl ori nated hydrocarbon, e.g. di ' /‘aﬂ al cgmal , e.g. ethanol, or
a ketone, e.g. nethyl isobutyl keton 20 and iQd}/Ne pnce of a suitable
base such as, for exanple, sodi umr€arbonate, sodtu Wt ogen car bonat e or
triethylamne. Stirring my enhancefthe rate of the reaction. The reaction
may conveni éikiprelpd inteamediateicomtposndt2«APes mell d épheryigpthy))pivetaziese@-.0f bom
t enper at ur e n@f)dnd €(0.05% nfoBVRe sidted 6t 2 hars i 4o(c- e MeattionVaiktde das -Fe J "M (~N
LR (ah@cooledtoroom temperature. Ethanol, p.a. (350 ml) was added. BH,Na (0.138 mol)

was added. The resulting reaction mixture was stirred for one hour at room temperature,

5  then for one hour at 50 °C. More BH;Na (5.2 g) was added and the reaction mixture

was stirred for 2 hours at 50 °C. Again, BH;Na was added and the reaction mixture was

stirred overnight at room temperature, then for 2 hours at 50 °C. Water (10 ml) was

added. The mixture was stirred for 15 min, CH,Cl, (200 ml) was added and the mixture

was stirred for 15 min. The organic phase was separated, dried (MgSO,), dicalite was

10 added, the mixture was filtered over dicalite, and the filtrate was evaporated. This

fraction was separated into (CIS) and (TRANS) by column chromatography over silica

I

gel. The desired (TRANS)-fractions were collected and the solvent was evaporated,
giving 14.8 g of residue ((I), 1.06% (CIS)) and 4.9 g of residue ((I), 6% (CIS)).
Resolution and purification of those (TRANS)-fractions (+ 20 g in total) was obtained
15 by chromatography over stationary phase Chiralcel OD (1900Gr) in Prochrom LC110
35 bar (eluent: hexane/ethanol 90/10). The desired fractions were collected and the
solvent was evaporated. Yielding: 9.5 g of intermediate compound 3 (2R-trans)-1-[3,5-
bis(trifluoromethyl)benzoyl}-2-(phenylmethyl)-4-[4-(phenylmethyl)-1-

piperazinyl]piperidine.
20
d. Preparation of
intermediate compound 4 " F e}
F N
N’j
N L_NH

A mixture of intermediate compound 3 (0.288 mol) in methanol (700 ml) was
hydrogenated at 40 °C with Pd/C, 10% (5 g) as a catalyst. After uptake of H, (1 equiv),
the catalyst was filtered off and the filtrate was evaporated. Yielding: 141.2 g of



(18) (1") (V) 25 The above reaction may al so be carried out under

equi val ent conditions with the carboxylic ester of the carboxylic acid of
Formula (VI). WO 2004/033428 PCT/ EP2003/ 050697 -25 In particular, the
compounds of Fornula (I") can be prepared by reacting a final conmpound of
Formula (1) wherein R, R2, X, Q in, n, p and q are defined as in Fornula
(1) with a W@?Bwﬂ%ﬁﬁ@und of Formul a (VII) wherein W2 i sPAHEBWPYSRYY at e

| eavi ng group 5 such as, for exanple, a halogen, e.g. chloro or brono, or a
sul fonyl oxy | eavi ng group, e.g. nethanesul fonyl oxy or benzenesul f onyl oxy.
The reaction can be perforned in a reaction-inert solvent such as, for
exanpl e, a chlorinated hydrocarbon, 8lg. dichloronethane, an al cohol, e.g.
et hanol, or a ketone, e.g. nethyl i sobutyl ketone, and in the presence of a
sui tabl e baﬁx?enﬁéﬂ?alﬂac% 1&9&< aﬁ'sz) 1599 bW Ri AR R flinzo gal um 10 hydrogen
car bonat e o &1% §21 |rrl may enhance e rate of the reaction.
The reactl 8 Til 'Fﬁﬁ?ﬂ’pﬁgi rried at a tenperature ranging between
room tmmmahneemdreﬂuxtmmmaﬂu& R (R)gR (R)qO NN -( NH+

N12~ i L NERmiwieAk Al k-L RzZ-X-lcln cn~ ~~~/// Ak AAk F;? -X ~lci'zMcH~-
(P) (M) (be-rm&§oﬁﬁég% ounds of Fornu (1°) can be prepared by
reductive amnatl o atloq:of @ fi conpound of Forrmula (P) wherein
R, Rz, X %%E%P@é? p and q ar®e as in Formula ) with a conmpound
of Formula (VI11) wherein Ak fand defined as in Forrmula (1) and WB is
an appropriate |eaving group such™ Xaypl e, a halogen, e.g. chloro

or brono, or a sul fonyl oxy | eavi y hanesul f onyl oxy 20 or
benzenesul f onyl oxy. The reaction éhn be performedyirpa ﬁﬁaction-inert
sol vent such S Ao

N9 e,

OYO
HsC O
HsC o,
5 A mixture of N-[(1,]-dimethylethoxy)carbonyl]-L-tyrosine 1,1-dimethylethylcarbonate
(0.005 mol), NV, N-dimethyl-4-pyridinamine (0.006 mol) and Et;N (0.006 mol) in CH,CL,
p-a. (10ml) was stirred at room temperature. N-(ethylcarbonimidoyl)-N, N-dimethy!-1,3-
propanediamine monohydrochloride (0.006 mol) was added portionwise and was stirred
for 45 minutes at room temperature. Then final compound 2 (described in example
10  Bl1.b) (0.005 mol) was added and the reaction mixture was stirred overnight at room
temperature. The mixture was washed with H,O and Na,COs. The separated organic
layer was dried, filtered and the solvent was evaporated. The residue was purified over
silicagel on a glass filter (eluent : CH,Cl,/MeOH 100/0;98/2;96/4;94/6). The purest
fractions were collected and the solvent was evaporated.Yield : 1.4g intermediate
15 compound 5 (30%).

Example A3
a. Preparation of /ﬁ\
intermediate compound 6 0 N

A mixture of 7-(hydroxyphenylmethy!l)-1,4-dioxa-8-azaspiro[4,5]decane-8-carboxylic
acid 1,1-dimethylethyl ester (0.5 mol) and 2-methy)-2-propanol potassium salt (6g) in
20  toluene (900ml) was stirred and refluxed for 2h. The mixture was evaporated and the



as, for exanple, a chlorinated hydrocarbon, e.g. dichloronethane, an

al cohol, e.g. ethanol, or a ketone, e.g. nethyl isobutylketone, and in the
presence of a suitable base such as, for exanple, sodium carbonate, sodium
hydr ogen carbonate or triethylamne. Stirring may enhance the rate of the
reaction. The reaction may conveniently be carried 25 at a tenperature

rangi ng bet weepoo/o3mst enper at ure and refl ux tenper at ur ePCHEPPRIOSPHIY N(° ( RR1q
R2- T (C+~ ~-(tiHh W+ ~\AK L RR-X\-(UHN)~- NAK-L (1) (u )
2004/ 033428 PCTI EP2003/ 050697 -26 The starting materials and sone of the

i nternedi ates are known conmpounds and are comrercially avail able or may be
prepared according to conventional reaction procedures generally known in
the art. For exanple internediates of fornula (I'l) may be prepared by
reductively N-alk i.,ng.an internmedi [.e r I i,th,an 5

i nt er medi at éesg’fle‘?’%lﬁta 7‘111%(113(3&0{1&‘]%%31%“% ]fh% RZY, Wgs 32 3¢ er which the
conpound adedssidpnassiraoiy PEE e W@lﬁﬂ%’&ﬁl@?ﬁpé@‘é@@é@ﬁe?‘ﬁgyl eld an

i nt er medi at e27Apof Giemdediaccatoind®@ (92%)Fornul a (11). Said reductive
N—alkylation may be perfornmed in a reaction- inert solvent such as, for

exanpl e, Qloro t hane, et hanol, uene or a mxture thereof:, and in
t he presenc propriate red

g agent such as, for exanple, a 10
bor ohydr i de intemediateompoyndior ohydrtd®~ sodi um cyanobor ohydri de or tri acet oxy
borohydride. In case a borohydri

e is used as a reducing agent, it nmay be
convenient to use a conpl ex-fl¥ym ¢ agent such as, for exanple,
titaniunm(lV)isopropylate as des¢ egd inJ. Og. Chen1 1990, 55, 2552-2554.
Usi ng said conpl ex-forn ng agent also result in an inproved cis/nans

ratio in favor of he trans iso nveni ent to use
hydr ogen>as Aaf"“?“@ﬁ %fg"éerﬁomi’ﬂg‘ééﬁ%? WQEBW%P?IIV(gr“BOYaP prezenaed; a1 yst such
as, for exani0&C O\fsahghawlﬂuﬂd/@rﬂﬂ&ﬂ{éx)@@abat@yst piftat uptakero Ok (¢ésrrtlsoal . I n case
hydr ogen i S catsiplwasilfeRd YFiaRDheGIR Rt wad évamedbﬂleaekxﬁastvaga&wsaptno add a

dehydr ati ngy80e0h eudfich Ofin ERRG! TR GRS RRsol ChieRaaiihe. 2! U ni um

tert - but oxi
evaporated. Yielding : 99g intermediate compound 7 (85%).

10

c. Preparation of
intermediate compound 8 o

0

CHs 0\27

Et;N (0.55 mol) was added to a mixture of intermediate compound 7 (0.5 mol) in
toluene (1500mi). 3,5-Dimethylbenzoyl chloride (0.5 mol) was added dropwise slowly
over a 1-hour period while the temperature was kept below 50°C and while stirring was
continued. The mixture was stirred at room temperature overnight, then washed three

15  times with water (500ml, 2x250ml) and separated into its layers. The organic layer was
dried (MgSO0,), filtered and the solvent was evaporated. Yielding: 197g (113%). Part of
this fraction was dried. Yielding: 0.65g of intermediate compound 8.



prevent the undesired further hydrogenation of certain functional groups in
the reactants 20 and the reaction products, it nay al so be advantageous to
add an appropriate catal yst- poison to the reaction m xture, e.g., thiophene
or quinoline-sulphur. Stirring and optionally elevated tenperatures and/ or
pressure may enhance the rate of the reaction. Q\ I (PEUn + HN-N W -- T-N
~-N NH Rz- XVORPUPI2E CFOP FF-x “-(crhkh "-(GWP (I X) ( RFTERPYPI9869he
preparation of these and other internediates is described in WO 97/16440-

Al, published May 9, 1997 by Janssen Pharmaceutica N.V, which is disclosed
herein by reference as well as in other publications nentione& n WO

97/ 16440-Al, such as, e.g. EP-0,532:3356-A. 30 Conpounds according to the

i nvention may be converted into each other follow ng art-known

transformati o re§cti ns, such as illustrate urther. WD 2004/ 033428
PCT/ EP2003/ éﬁ%ﬁ@M AHOLSY More specifically, co nds of Formula (XI11),
wherein A i dntermedigtytompoundifet er oaryl, Zgray A8

any noi ety, preferably a
noi ety Z' as defined bel ow, He S an turated heteroaryl and r is an

integer ranging from1 to a nunbeé al'NtoYt he nunber of avail abl e carbon
atons in the aryl or heteroaryl - Al e g. 5 in phenyl 5 and 4 in
pyrrolyl, may be obtained by a nove[ type of Feck-reaction wherein a
conpound of Fornmula (Xl), wherein ZH; A and r are as defined in Fornula

hal o- Bubot | € aiirat R BHE Db e & AR B e s by a
nono or pol féhﬁ&o M%%&“E?B(S‘Jn@-cg"ﬁgﬁ%‘i’& %%’BB‘ i/\vaséﬁ"%/dtfé QFoaryl noiety is
react ed wi t Hetperaturestar e weekendy Eheqrresipitstp wacidisred iofgtakies up dn waerndiliered( X1 1) in the
presence of offvashadwith Asleun &hed hndrREiEOAGN dnga n4D. 9k, 08 inbdrBedidtOdoaipyind
phosphinqprqggggﬁ in the presence of a suitable base, preferably Cs2CO3 or
K(AcO, in a reaction-inert polar solvent such as, preferably NwvP, DVA, DM

or the |like and at an
e. Preparation of

intermediate compound 1

CHs T::L\/J::]

A mixture of intermediate compound 9 (0.05 mol) and 1-(phenylmethyl)-piperazine
(0.05 mol) in thiophene, 4% solution (2mi) and toluene (500mi) was hydrogenated with
Pd/C, 10% (1g) as a catalyst. After uptake of H, (leq), the catalyst was filtered off and

10  the filtrate was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CH.ClL/(CH;OH/NH;) 99/1). The pure fractions were collected and
evaporated. Yielding : 17.07g (71%).. The pure fractions of fraction 1 were collected
and evaporated. Yielding : 2.5g of intermediate compound 10 (10%).

f. Preparation of
intermediate compound 11 0
H,C
3 N
N/\
CH, NH

15 A mixture of intermediate compound 10 (0.0052 mol) in methanol (100ml) was
hydrogenated at 50°C for one night with Pd/C, 10% (1g) as a catalyst. After uptake of
H; (leq), the catalyst was filtered off and the filtrate was evaporated. The residue was
purified on a glass filter over silica gel (eluent : CH,Cl,/(CH;OH/NH3) 99/1, 98/2, 97/3,




el evated reaction tenperature, preferably at 140-150 C for a certain period
of time, preferably about 6-20 hours, nore preferably 12-18 hours. 15
Preferably, r is 1. Het may be a unsaturated nonocyclic or bicyclic
heteroaryl noiety, such as for instance imdazo[1,2-a]pyridinyl, pyrrolyl, .
t hi enyl th&ﬂf%ﬁY& ) |nidazolyl, oxazolyl, furanyl, thi gaykpbfiRddem dazol yl,
benzoxazolyl enz?hlazolyl benzof uranyl, benzothienyl or indolyl or such
as any of the unsaturated radicals in the 20 groups Het'and Het2 as defined
in Formula (1), optionally substituted with one or nore radicals selected
fromthe group of Ar', Ar'alkyl, haI; hydr oxy, al kyl, piperidinyl,
pyrrolyl, thienyl, oxo, alkyl oxy, §1oxyalky| and al kyl oxycar bonyl .
Preferably, Ais phenyl or pyridinyl. 25 Said reaction has an inproved
yi el d over ®b@ aptB6eShe poe Grdiongvdrocdlibaedand evapaated. YieWingkla/ghoyagi et al .,
Heterocycle%mﬂéaﬁgec ourdd 1 (94, Sommai  Pivsa-Art, Bull.Chem Soc. Jpn.,
1998, 71, 467). 004/ 033 28 PCTI EP2003/ 050697 -28_ (Hal)r (Het), Z~( ni
1 + HetH Z A (XI) (XII) (XIrr)y ”R (R )gQ/-1(CH26 ~-\ -\ Zt=2 }--
NN- Al k- Y- Al Examplespdy (CHR) | (CH2) p Al so, compounds according to the invention
may be conv@rebgdioniof intepuedime d  aldi on salt by treatnent with an acid, or
into a base; bid @n salt by treatge ith a base, or conversely, the acid
addition salt formmy be conve ted |nt:tﬂhe free base by 5 treatnment with
al kali, or the base addition s Esﬁifﬁted into the free acid by

NH

5 A mixture of final compound 2 (prepared according to B1b) (0.01 mol) and KOH (0.15
mol) in 2-propanol (50 ml) was stitred and refluxed for 18 hours. The solvent was {

evaporated, then the residue was taken up in H>O (20 ml) and the mixture was extracted
with CH,Cl,. The organic layer was washed with NaOH (1N), dried (MgSOQ,), filtered
and the solvent was evaporated. Yield: 3.25 g of intermediate compound 12 (95%).

10

Preparation of the final compounds

G X@ﬁ@

a. Preparation of final
compound 1
A mixture of intermediate compound 4 (0.12 mol) and 1-(phenylmethyl)-4-piperidinone
(0.12 mol) in methanol (250ml) was hydrogenated at S0°C with Pd/C 10% (3g) as a

15  catalyst in the presence of thiophene solution (2ml). After uptake of H; (1 equiv), the
catalyst was filtered off and the filtrate was evaporated. The residue was suspended in
petroleum ether, filtered off and crystallized from DIPE. Yield : 46g (F1). The filtrate
was evaporated. Yield : 37.7g (F2). F1 and F2 were combined and purified by column
chromatography over silica gel (eluent : CH,CL/MeOH 91/9). The product fractions

20  were collected and the solvent was evaporated. Yield : 46 g (F3). Part of F3 was
crystallized from DIPE. Yield : 0.65 g of final compound 1.



treatment with an acid. The follow ng exanples are intended to illustrate
and not to limt the scope of the present invention. 10 Experinental Part
Herei nafter "RT" means roomtenperature, "CDI" means

1,1'-carbonyl diin dazole, "D PS" nmeans diisopropylether, "M" nmeans methyl
i sobutyl ket@ﬂ2 os/Bis0RP° means _ _ PCT/EP2003/050697
[1, 1" - bi napht aiene]-Z,Z'-dlbels[dlphenylphosphlne], "NVP" neans 1-nethyl -2

15 pyrrolidinone, "Pd2(dba)3" means tris(dibenzylideneacetone)di palladi um
and "DMF" nmeans N, N-di net hyl f or mam de. WD 2004/ 033428 PCT/ EP20031050697
-29 Preparation of the internediate_§9npounds Exanple Al a. Preparation of
internmediate conpound 1 F O F F I NFFF E3N(0.55 nol) was added to a
stirring mxture of 7-(phenyl nethyl)-1, 4-di oxa-8- azaspiro[4.5]decane (0.5
mol ) in tol yemgahiadmla. 3, 5-Bis(trifluoro | ) benzoyl 5 chloride (0.5
nol ) was added a 1-hour period (exother reaction). The m xture was
stirred at ?%%%@%géperature fqr F2 hour®, tfien~allowed to stand for the
weekend and washed three tine PZ: 500m , 2x250nl). The organic

| ayer was separated, dried, fiilt§ t He sol vent was evapor at ed.

Yi el ding: 245g (100% . Part of thrs i Nwas.]crystallized from
petroleum ether. The precipitate S filteredlgé; and 10 dried. Yielding:

1.06g of internediate conpound 1.F gJ=Preparat NB[::j
NH

A mixture of final compound 1 (0.0074 mol) in methanol (150ml) was hydrogenated
with Pd/C 10% (1g) as a catalyst. After uptake of H, (1 equiv), the catalyst was filtered
off and the filtrate was concentrated. Yield : 4.3g of final compound 2.

5 Example B2
Preparation of final
compound 3 E o

F N

@
+ Yoo

A mixture of final compound 2 (0.0015 mol) and Et;N (0.1 mol) in CH,Cl, (100ml) was
stirred at room temperature. Benzoylchloride (0.0025 mol) was dissolved in CH;Cl
and added dropwise to the reaction mixture. The mixture was stirred for 1 hour at room
10 temperature. NaOH (IN;100ml) was added and the mixture was stirred for 30 minutes
at room temperature. The separated aqueous layer was extracted with CH,Cl;. The
organic layer was washed with H,O, dried (MgS0,), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
: CH.ClYMeOH 100/0;90/10). The desired fractions were collected and the solvent was
15  evaporated. Yield : 0.624g of final compound 3. (61%).



internediate compound 2 FO\ FFI \ NO FFF HCL cp (300 mM) was added
to a mxture of internediate conpound 1 (0.5 nmol) in ethanol (300 m) and
H20 (300 m). The reaction mxture was stirred at 60 'C for 20 hours. The
precipitate was filtered off, ground, stirred in H2O filtered off, washed
with 15 petrol eumether and dried. Yielding: 192 g of internedi ate conpound
2 ((+-)-1-[ ¥G2004/033428 PCT/EP2003/050697
bi s(trifluoromethyl)benzoyl]-2-(phenyl net hyl)-4-pi peridi none) (89.4%
(mxture of R and S enantioners). WO 2004/ 033428 PCT/ EP2003/ 050697 -30 c.
Preparation of internediate conmpound 3 FOFFI \ NFFFN Y A mxture of
i nternedi ate conmpound 2 (0,046 nol), -38- (phenyl net hyl ) pi perazi ne (0.051 nol)
and C (0.05 6 nol) was stirred for 2 hours at 40 C. The reaction m xture was
cooled to rgﬁg&?ﬁ%erature. Et hanol, p.a. (350 m) was added. BH4Na (0. 138
nmol) was a e resulting reaction m xt was stirred for one hour at
room t enper athisparation of fpal oy one hour at 50 re BH4Na (5.2 g) was added
and the reac¢mmonndd Xt ure was stdrred fpor s at 50 C. Again, BH4ANa was
added and the reaction m xtur&-~\ya stijrred overni ght at room tenperature,
then for 2 hours at 50 C. Wat & (9 1) Nas™y added. The m xture was stirred
for 15 mn. CH2Cl12 (200 in]) was e i xture

T

LN HaC O

F \G (-
N
0

A mixture of 5-methyl-4-isoxazolecarboxylic acid (0.0015 mol) in CH,Cl (20 ml) and
1,1’-carbonylbis-1 H-imidazole (0.0015 mol) was stirred for 2 hours at room
temperature. Final compound 2 (prepared according to B1.b) (0.001 mol) was added.

5  After stirring overnight, the reaction mixture was washed with diluted NaOH, washed
with H,0, dried, filtered and the solvent evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl, -gradient 0->10% MeOH).The
product fractions were collected and the solvent evaporated. The residue was dried.
Yield : 0.204 g of final compound 4.

b. Preparation of final
compound S F o
F

F I \Ow,/(—j

A mixture of 3-thiophenecarboxylic acid (0.00188 mol), N,N—djmeﬂ1y1-4-pynd1namme
(0.00255 mol) and EtsN (0.00255 mol) in CH,Cl, (200 ml) was stirred at room
temperature. N,N-dimethyl-N’ -(methylcarbonimidoyl)-1,3-propanediamine (0.00255
mol) was added portionwise and the mixture was stirred for one hour at room

15  temperature. A solution of final compound 2 (prepared according to B1b) (0.00188
mol) in CH,Cl, was added dropwise and the reaction mixture was stirred over the

10

weekend at room temperature. The mixture was poured out into 1 g NaOH/water. The

layers were separated. The water layer was extracted with CH,Cl,. The separated

organic layer was dried (MgSO.,), filtered and the solvent evaporated. The residue was
20  purified by column chromatography over silica gel (eluent: CH,CL/CH;O0H from 100/0



was stirred for 15 mn. The organi c phase was separated, dried (MJSO4),
dicalite was 10 added, the m xture was filtered over dicalite, and the
filtrate was evaporated This fraction was separated into (C'S) and ( TRANS)
by col umm chromat ography over silica gel. The desired (TRANS)-fractions
were col | ect nd. 4 sol vent was evaporated, giving sok@Si due
(1), 1.06%‘?@?@?@”&%@ 4.9 g of residue ((I), 6% (Cl S))%T%é’gog%’{o?%n and
purification of those (TRANS)-fractions ( 20 g in total) was obtained 15 by
chromat ogr aphy over stationary phase Chiralcel OD (1900G) in ProchromLC
110 35 bar (eluent: hexane/ethanol 90/10). The desired fractions were
collected and the solvent was evaporated, Yielding: 9.5 g of internediate
conmpound 3 (2R-trans)-1-[3,5- bis(trifluoronethyl)benzoyl]-2

- (phenyl net hy PY/10)-Thé ptadhet firpdtions Weré Joligstedring ereaatveny Whpdvpmaritali reeld:20 d.

Prepar ati on @fa9k of fifth eimipaeiast @s%pnpound 4 FO FF 1 \ N/ N FFONH H A
m xture of internmediate conpound 3 (0.288 nol) in nmethanol (700 M) was
hydrogenated at 40 Cwith Pd/C, 10% (5 g) as a catal yst. After uptake of H2
(1 equiv), HwmoleBlayst was filtered off and the filtrate was evaporated
Yi el di ng: 14 P@pagtiof offBaP004/ 033428 PCT/ EP2008/ 850697 -31 internediate
compound 4 ($hphdlst rans)-1-[3,5-bis(trifl uociQnet hyl ) benzoyl ] - 2-

(phenyl net hyl) - 4- (1- pi per azi nyR)pf peri dj ne.

i nternedi ate conmpound 5 F O £ N

5 A mixture of final compound 2:(prepared according to B1b) (0.005 mol), 4-
(chlorophenylacetyl)-morpholine (0.005 mol) and Na,CO; (0.01 mol) in MIK, p.a. (125
ml) was stirred and refluxed for 18 hours using a water separator. The reaction mixture
was washed with water, dried, filtered and the solvent evaporated. The residue was
purified over silica gel on a glass filter (eluent: CH,ClL/(CH;OH/NH;) 95/5). The
10 product fractions were collected and the solvent was evaporated. The residue was
suspended in DIPE, filtered off and dried. Yield: 1.702 g of final compound 6.

b. Preparation of final
compound 7 F o

O

N
H

A mixture of final compound 2 (prepared according to B1b) (0.0012 mol), 2-
(chloromethyl)-1H-benzimidazole (0.0014 mol) and K,CO; (0.0018 mol) in CH;CN

15  (5ml) was stirred and refluxed for 12 hours, then.cooled to room temperature and the
solvent was evaporated. The residue was taken up in CH,Cl,. The organic layer was
washed with H,0, dried (MgS0y,), filtered and the solvent was evaporated. The residue
(0.95g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 90/10/0.5; 15-40um). The pure fractions were collected and



FNN FF~F-ONOH3C _O~CH3 HCH3 00 HICO HICCOC{35Amxture
of NN[ (1, 1-di net hyl et hoxy) car bonyl ]-L-tyrosine 1, 1-di net hyl et hyl carbonat e
(0.005 nol), N, N-dinetbyl-4-pyridinam ne (0.006 nol) and Et3N (0.006 nol) in
CH2C12, p.a. (10ml) was stirred at roomtenperature.

N- (et hyl car i,m -N, N-di met hyl - 1, 3- propanedi am ne | oride
(0.006 nol )t\&gszméﬁ%é£ portionwi se and was stirred for é{g‘?}r%g%hé?gsgggt room
tenperature. Then final conpound 2 (described in exanple 10 B 1.b) (0.005
nol ) was added and the reaction mxture was stirred overni ght at room
tenperature. The m xture was washed w_th H20 and Na2CO3. The separ at ed
organic layer was dried, filtered aiid the sol vent was evapor ated. The
residue was purified over silicagel on a glass filter (eluent : CH2Cl12/ MeCH
100/ 0; 98/ 2; I/ sbly&d ivg evapdisedd Theastiduef(0. Hig) worgystaktivel foodl DIPEL Tk and t he sol vent
was evapor atp?ééipi\(dt@\}vgﬁlteédé_ﬂaﬁd‘&ﬁﬂ.nﬁgﬂiﬂé:@.@%&ﬁﬁ@@éb%@uﬁif@@%- Exanple A3 a.
Prepar ati on ,of 1#0 i ntermedi at e conpound 6 k N o m xt ure of

7-( hydroxypﬁ%‘ﬁ‘y n%)t hyl ) -1, 4- di oxa- 8- azaspi r o[ 4, 5] decane- 8-carboxylic acid

1, 1-di met hyl et hyl ester (0.5 nol) and 2-nethyl -2-propanol potassium salt

(6g) in 20 ctEbpaenien df9AAINMN) was stirred a fluxed for 2h. The m xture was
evaporat ed apgyJhes WO 2004/ 033428 PCTI EP2 50697

e F o
F N
X?/K .
N~ “CHj

5 A mixture of final compound 2 (prepared according to B1b) (0.005 mol) and
2-(chloromethyl)-6-methyl-3-pyridinol (0.006 mol) was taken up in DMF (50ml).
N-methyl-N-(1-methylethyl)-propanamine (0.02 mol) was added. The reaction mixture
was stirred overnight at £65°C. The solvent was evaporated. The residue was taken up
in CH,Cl, and washed with a diluted NH; solution. The separated organic layer was

10  dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH,CL/(MeOH/NH;) 95/5). The desired
fractions were collected and the solvent was evaporated. The residue was suspended in
DIPE. The precipitate was filtered off and dried. Yield : 1.423g of final compound 8.

15 Example BS
Preparation of fina

1
compound 9 EF o)
F N
N
FT~r (N
L Q
HaC~ N5

A mixture of final compound 2 (prepared according to B1b) (0.003 mol) and 1-methyl-
1H-pyrrole-2-carboxaldehyde (0.0046 mol) was hydrogenated at 50°C under H, with
Pd/C 10% (1g) as a catalyst in the presence of thiophene solution (1ml). After uptake of
H, (1 equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue



-32 residue was stirred up in petrol ether and a little water. The m xture
was decanted and the residue was stirred up in DIPE. The precipitate was
filtered off and dried. Yielding : 127.4g of internediate conpound 6 (92%.
b. Preparation of intermediate conmpound 7 HN O J 5 A m xture of

i nternmedi at gMRRYAS 6 (0.5 nol) in nethanol (700mMl) wasrvsezeermated at
50C overnight wth Pd/C, 10% (5g) as a catalyst. After uptake of H2 (leq),
the catalyst was filtered off and the filtrate was evaporated. The residue
was taken up in water and extracted with CH2CI 2. The organic | ayer was
dried (MgSO4), filtered off and evapprated. Yielding : 99g internediate
conpound 7 (85% . 10 c. Preparation of internediate conpound 8 C H3 J CH3
Et 3N (0.55 nol) was added to a mixture of internediate conpound 7 (0.5 nol)
in tol uenew{spedipdby cohgnmchrymptagrrphwadish g ﬁﬂl%mi@@@d@ée%&%ﬁzmas added
dropwi se sl 9M;95/5)0Rke product fidQishs weae tadiectatizind the bdleent warpesmiattdeTwas kept bel ow
50C and Whi Je& R tlal busfUlddas petoRthéd Sfleld THEroF bl BrmpBast i rred at room
tenperature overni ght, then washed three 15 tines wth water (500nL,
2x250nml) and separated into its layers. The organic |ayer was dried
(NgSCﬂ),5fiE¥Em£éﬁand the solvent was evaporated. Yielding: 197g (113%.
Part of t hpgpatatiacéfifani was dried. Yiel ding:

8. VID 2004/ 033428 \RGI FP20031050697 g

659 of internediate conpound

[2a.,40,(2R*,45*)]= compound 10
[2¢.,4B(2R*,4S5*)]=compound 11
A mixture of intermediate compound 2 (prepared according to Alb) (0.005 mo}),
intermediate compound 11 (prepared according to A3f) (0.005 mol) and Ti(OiPro), (3g)
in methanol (150ml) was hydrogenated at S0°C under N, flow with Pd/C 10% (lg)asa
catalyst in the presence of thiophene solution (1ml). After uptake of H, (1 equiv), the
10 catalyst was filtered off and the filtrate was evaporated. The residue was taken up in
H,0 and CH,CL. The mixture was stirred for 10 min and filtered over dicalite, The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl,/(CH;0H/NH3)
97/3). Two fractions were collected and their solvents were evaporated. Yielding: 0.53g
15 compound 10 and 0.4g of final compound 11.



-33 d. Preparation of internmediate conpound 9 O\ H3C OIPIIl N CH3 A

m xture of internmediate conpound 8 (0.56 nol) in ethanol (300nl), HC
(300m) and H2O (300nmLl) was stirred at 60C for 8 hours. The m xture was
stirred at room tenperature for the weekend. The precipitate was filtered

off, taken up in water, filtered off, washed w th petrol eumether and
dried. Yield ﬁ’gw"“fﬂ’éb‘z*% of internediate compound 5 9 (SHSHEP2ROIOMEEHar at i on
of internediate conpound 10 O H3C\ N f IIl CH3 N A A m xture of

i nternedi ate conmpound 9 (0.05 nol) and 1-(phenyl et hyl)-pi perazine (0.05
nol) in thiophene, 4% solution (2nl) and tol uene (500nl) was hydrogenated
with Pd/C, 10% (1 g) as a catalyst. 4fter uptake of H2 (1 eq), the catalyst
was filtered off and 10 the filtrate was evaporated. The residue was
purified bylgg; g§7chronatography over silica gel (eluent

9/1). The pure fracti were collected and evaporated.

Yi el di ng : =074 9 .. The pure fracti of fraction 1 were collected
and evaporatfz ¥l el ding : 2g59 of pnternedi ate conpound 10 (10% . f,
Preparation of internediatd~do ung 1.0 H3C N N
F N
I
N
FEF \[::j [—1
N\n/N\&N

A mixture of final compound 2 (prepared according to B1b) (0.001 mol) in CH,Cl,
(50 ml) and CDI (0.0015 mol) was stirred overnight. The reaction mixture was washed
with diluted NaOH, washed with H,O, dried and the solvent was evaporated. The

5 residue was purified by column chromatography over silica gel (Eluent: CH,Cl,/CH;OH
100/0 and 90/10). The product fractions were collected and the solvent evaporated.
Yield : 0,645 g of final compound 12.

,.‘....

Example B8
Preparation of final
compound 13 F 0

NTY
GRS Jen
N
o)

10 A mixture of intermediate compound 5 (prepared according to A2) (0.0015 mol) in
HCI/2-propanol (5 ml) and methanol (20 ml) was stirred and refluxed for 1 hour. The
reaction mixture was crystallized, filtered off and dried. Yield : 0.43 g of final
compound 13 (38%)



CH3 H 15 A m xture of internediate conpound 10 (0.0052 nol) in nmethanol
(100m ) was hydrogenated at 50C for one night with Pd/C, 10% (1g) as a

catal yst. After uptake of H2 (leq), the catalyst was filtered off and the
filtrate was evaporated. The residue was purified on a glass filter over
silica gel I o, CH2C1J( CH3OH/ NH3) 99/1, 98/2, 97/ 4/ 033428

PCT/ EP2003/ @3’33{2& 96/ 4 and 95/5). The pure fracti g‘?@%ﬁ@%@%ﬁect ed and
evaporated. Yielding : 1.7g on internediate conpound 11 (83% . Exanple A4
Preparation of internediate H N conpound 12 N ON NH 5 A m xture of final
conpound 2 (prepared according to B Ilb) (0.01 nol) and KOH (0.15 nol) in
2-propanol (50 m) was stirred and réFl uxed for 18 hours. The sol vent was
evaporated, then the residue was taken up in H20 (20 m) and the m xture was
extracted Bkidple®@d?2Cl 2. The organic | ayer was washed with NaOH (1N), dried
(MS™), fi t he sol vent was ewgporated. Yield: 3.25 g of

i nt er medi at g&%@gjo—o%}glz (959 . 10 Preparation of the final conpounds

Exanpl e 1319%%Mgé§arationFof find cpmpound 1 FOFNN FFF

x
j l =N
A mixture of final compound 31 (prepared according to B2)(0.065 mmol), 4-pyridinyl-
boronic acid (0.09 mmol), Pd(OAc), (0.015 mmol), 1,3-bis(diphenylphosphino)propane
(0.03 mmol), Na,CO;, 2M (1 ml) and DME (2 ml) was stirred at 100°C for 16 hours.

5  The solvent was evaporated and the residue was taken up in H,O and extracted with
CH,Cl,. The organic layer was separated, dried with MgSQO, and the solvent
evaporated. The residue was purified by column chromatography over kromasil
(gradient: CH,CL/CH;0H 95/5). The desired fractions were collected and the solvent
was evaporated. Yield: 1 mg of final compound 40.

10

Example B10
Preparation of final
compound 85

N x> -N

. 0]
A mixture of final compound 83 (prepared according to B2)(0.0004 mol), pyrrolidine
(0.0006 mol), Pdy(dba); (0.00001 mol), BINAP (0.00003 mol) and 2-methyl-2-propanol
sodium salt (0.0006 mol) in toluene (5 ml) was stirred at 100°C for 16 hours. The
15  solvent was evaporated and the residue was taken up in H,O and extracted with CH,Cl,.
The organic layer was separated, dried with MgSO, and the solvent evaporated. The
residue was purified by column chromatography over kromasil (gradient:



N A mxture of internediate conpound 4 (0.12 nol) and

1- (phenyl net hyl ) - 4-pi peridinone (0.12 nol) in nmethanol (250m ) was
hydrogenated at 50C with Pd/C 10% (3g) as a 15 catalyst in the presence of

t hi ophene solution (2nl). After uptake of H2 (1 equiv), the catalyst was
filtered off filtrate was evaporated. The resid nded in
petrol eum et%gg& 4&% Sered of f and crystallized from DI PE%T% O?i/bgﬁa’?l (F1).
The filtrate was evaporated. Yield : 37.7g (F2). F1 and F2 were corrbl ned
and purified by colum chromatography over silica gel (eluent : CH2Cl12/ MeCH
91/9). The product fractions 20 were gollected and the sol vent was
evaporated. Yield : 46 g (F3). Part OfF F3 was crystallized fromD PE. Yield
: 0.65 g of final compound 1. WD 2004/033428 PCTI EP2003/ 050697 -35 b.

Pr epar at i on CBLCH/CHAH 2335)p TtiddksizedHraclionk-wite colfectyddnd hhe@bivitwadA m xture of fi nal
conmpound 1 {004 m&oulmggﬁﬁm@g&g@m) was hydrogenated wth Pd/C 10%
(1lg) as a catal yst. After uptake of H2 (1 equi v) the catalyst was filtered
off and the filtrate was concentrated. Yield : 4.3g of final conpound 2. 5
Exanm e B2 EmampleBldtion of final conpound 3 F OF YFF N~ N ° |

Preparation of final L§>
*g( N

compound 43

\

5 A mixture of final compound 31 (prepared according to B2)(0.065 mmol),
imidazo(1,2-a)pyridine (0.09 mmol), PA(OAc), (0.015 mmol),
1,3-bis(diphenylphosphino)propane (0.03 mmol) and Cs,CO; (0.09 mmol) in NMP (5
ml) was stirred at 140°C for 16 hours. The solvent was evaporated and the residue was
taken up in H,O and extracted with CH,Cl,. The organic layer was separated, dried

10 with MgSO, and the solvent evaporated. The residue was purified by colvmn
chromatography over kromasil (gradient: CH,ClL,/CH;OH 95/5). The desired fractions
were collected and the solvent was evaporated. The desired fractions were collected
and the solvent was evaporated. Yield: 8 mg of final compound 43.



FYN NNYO O A m xture of final conpound 2 (0.0015 nol) and Et3N (0.1 nol)
in CH2CI 2 (100m ) was stirred at roomtenperature. Benzoyl chloride (0.0025
nol) was dissolved in CH2Cl 2 and added dropwi se to the reaction m xture.
The m xture was stirred for 1 hour at room 10 tenperature. NaOH (I N; 100mL)
was added a Lxture was stirred for 30 m nutes rature.
The separ atgg)zg%‘zoé;g}ﬁgs( | ayer was extracted with CH2Cl 2. a#%]gm@rsggﬁgﬁ | ayer
was washed with H2O, dried (MgSO4), filtered and the sol vent was
evaporated. The residue was purified by colum chromat ography over silica
gel (eluent CH2C 21 MeOH I00/0;90/1$% The desired fractions were collected
and the solvent was 15 evapor at ed. |%Id . 0.624g of final conpound 3.
(61% . WD 20041033428 PCT/ EP2003/ 050697 -36 Exanple B3 a. Preparation of
final conpomagpkBf2F OF N | \ NNHC O FFFNI N OA mxture of

5-nethy|-4-ha%é@&gg%ggrboxylic aci d 015 nol) in CH2C1 2 (20 nl) and
1,1 -carbon I S- I addazol e (0. 00

) was stirred for 2 hours at room
tenperatureémggﬁgﬁéconpqynﬂ effared according to Bl.b) (0.001 nol) was
added. 5 After stirring o

e reaction m xture was washed with
di l uted NaOH, washed wi th (Itered and the sol vent evapor at ed.
The residue was purified byF

N
F N

o)
[N
)
6]
A mixture of compound 31 (prepared according to B2)(0.065 ramol),
morpholine (0.2 mmol), Pd(OAc), (0.015 mmol) and 1,3-
bis(diphenylphosphino)propane (0.03 mmol) in diglyme (3 ml) under 1 atmosphere CO
5  was stirred at 150°C for 16 hours. The solvent was evaporated and the residue was
taken up in H,O and extracted with CH,Cl,. The organic layer was separated, dried
with MgSO, and the solvent evaporated. The residue was purified by column
chromatography over kromasil (gradient: CH.Cl,/CH3OH 95/5). The desired fractions

were collected and the solvent was evaporated. The desired fractions were collected
10 and the solvent was evaporated. Yield: 3 mg of final compound 44.

Example B13
Preparation of final

compound 144 E 0
F
F N
N/\j ~
LN
F F S—N
F i
N x_-N
0 OH

A mixture of 4-[(4-acetyloxy)methyl]-1,2,3-thiadiazole-5-carboxylic acid methyl ester
(0.001 mol), final compound 2 (prepared according to B1b) (0.002 mol), NaCN (20 mg)
15  in methanol (20ml) was stirred and refluxed for 20 hours. The solvent was evaporated
and the residue was purified by column chromatography over silica gel (eluent :
CH,Cl,/MeOH from 100/0 to 80/20). The desired fractions were collected and the



col um chr omat ogr aphy over silica gel (eluent CH2Cl12 -gradient 0->10%
McCOH) . The product fractions were collected and the sol vent evaporated. The
residue was dried. Yield : 0.204 g of final conpound 4. 10 b. Preparation
of final I compound 5 FOFI NN FFFONSNI I \~ OA mxture of

3-t hi ophenecar boxylic acid (0.00188 nol), NN-dinethyl-4-pyridinam ne

(0. 00255 nolYYOaM&OB¥IN (0. 00255 ol ) in CH2CI 2 (200 nl ) PGEAEPPOIAPEE at room
tenperature. NN-di met hyl -N - (et hyl carboni m doyl ) -1, 3- propanedi am ne
(0.00255 nol) was added portionwi se and the m xture was stirred for one
hour at room 15 tenperature. A solution of final conpound 2 (prepared
according to B 1b) (0.00188 not) in-4HZCIZ was added dropw se and the
reaction mxture was stirred over the weekend at roomtenperature. The

mxtur e vas shoutt G boraidd! IdrellaAEkkIRL in SR Ieuh WG T¥GRGpBEPAr at ed. The
wat er | ayer was eﬁtéfcéﬁg m§t _S?%Clz The S%@@ﬁ fe organi ¢ | ayer was
dried (MySOMPs Hgrediofhand duid,Yields 04 [0 g of fimalcomp d. The residue was 20
purified by col unmm chromat ography over silica gel (eluent: CHzC 2/ CH3OH from
100/ 0 WO 20@44hidcdR8 PCT/ EP2003/ 050697 -37 to 90/10). The product fractions

were col | ectpad, and of fig Sol vent was evafe ated. Yield: 0.749 g of final
conpound 5 . anpl e B4 a. Preparﬁ!i
ompound F o)

pn of final conpound 6 F O

e
FTF ~ \[::1\14[j>

5 A mixture of final compound 2 (prepared according to B1b) (0.001 mol),
glycolaldehyde dimer (0.001 mol) and 3-thiophene boronic acid (0.001 mol) in
2,2,2-rifluoroethanol (5 ml) was stirred at room temperature for 18 hours. This was
followed by addition of a solution of K,CO; (10%) and extraction with ethyl acetate,
The combined organic layers were dried (MgSQs), filtered and concentrated under

10 vacuum. The residue (0.6 g) was purified by chromatography on a silicagel column
(CH:Cl,/MeOH/NH,OH 92/08/0.2) and the product fractions were concentrated,
providing 0.29 g (47%) of final compound 130.

Example B15
Preparation of final
compound 153 o

N
Tl
\

N=N
15 A mixture of intermediate compound 12 (prepared according to A4) (0.00934 mol) and
Et;N (0.02 mol) in CH,Cl; (200 ml) was stirred on an ice bath, then a solution of
4-methyl-1,2,3-thiadiazole-5-carbonyl chloride (0.00943 mol) in CH,Cl, (20 ml) was
added dropwise over 15 minutes at 0°C. The reaction mixture allowed to reach room
temperature and was stirred for 1 hour at room temperature, NaOH (20 ml) was added



F FNN FFVNO FNLN ~O 5 A mxture of final conmpound 2 (prepared
according to B 1b) (0.005 nol), 4 (chlorophenyl acetyl)-norpholine (0.005
nol ) andNa2CO3 (0.01 nol) in MK, p.a. (125 nl) was stirred and refl uxed for
18 hours using a water separator. The reaction mxture was washed with

wat er, driegyq ?do%grgd and the sol vent evaporated. The peskfise:e®r purified
over silica gel on a glass filter (eluent: CHZCbJ(CI—ISO—V NH3) 95/5). The 10
product fractions were collected and the solvent was evaporated. The residue
was suspended in DIPE, filtered off and dried. Yield: 1.702 g of final
conpound 6. b. Preparation of final compound 7 FOF/ I N ~ FFFF ~ NNN
Il i H A mxture of final conpound 2 (prepared according to Bib) (0.0012
nol), 2 (chloronethyl)- 1H benzim dazole (0.0014 nol) and K2CO3 (0.0018 nol)
i n CH3CN 18ndthertepcting sixdire wrestirradfdr Hehinutzsead rdomrterigerdnmel rkhe ldybren cool ed t o

roomt enmper %férs@pa?d%a ah@ﬁe a@fé&dé@d%r W SxtRYRPRERLLL. ﬁ'ﬂ@orrgﬁﬁd lﬁljé? Was t aken up
in CH2CI2. The‘{vmhg{'i CH OaXI dé%f%(lmvﬁt%regotgandtge H?vgqjtvsas evagor:gtle\@ filtered

and t he sol ed by col um
chr omat ogr aﬁwuq)wrpugﬁqdibwolg@v chremaieerph ym@%%}é@w NH40—I 90/ 10/ 0.5
15- 40m) . STh&HpCiE/MeDHAMDESH )@ 10Q0/D eca0&id/0cto 60/ VD)2 084 pidiet 28

PCT/ EP2003/ @288 were collected and each solvent was evaporated. Yield fraction 1: 1.260 g of
final compound 153 (22%).

The compounds exemplified in the following tables were prepared in a manner
10  analogous to one of the foregoing examples B1 to B15.

Analytical data
For a number of compounds, either melting points, LCMS data or optical rotations were
recorded.

15
Melting points
If possible, melting points (or ranges) were obtained with a Biichi melting point
apparatus B-545. The heating medium is a metal block. The melting of the sample is
visually observed by a magnifying lens and a big light contrast. Melting points are

20  measured with a temperature gradient of either 3 or 10 degrees Celsius/minute.

Compound{ Result (°C)
no.
1 115.9-119.7
2 160.6-163.2
_ 3 149.9-151.7
/ 4 180.5-182.1
5 87.8-121.4
6 87.7-111.2
7 141.0-177.3
8 162.3-164.3
9 122.1-123.8
10 97.0-120.4
11 111.9-1254
12 66.7-79.0
13 284.5-288.6
14 107.4-116,1
15 188.1-190.3
19 140.3-144.8
22 98.3-119.9
29 142.9-146.5
31 153.1-155.2




-38 the solvent was evaporated. The residue (0.14g) was crystallized from
DIPE. The precipitate was filtered off and dried. Yielding: 0.087g of final
conmpound 7 (10% (np.135C). c. Preparation of final conmpound 8 F F OF / |
N\ NHO FFFNNI CH3 5 A mxture of final compound 2 (prepared
according t i 0,,005 nol) and 2-(chl oronet hyl)-6-me DR ki nol
(0.006 ol )O\Xgé&)t“é’é?gzﬁ up in DVE (50m). wlepioB¥bA

N- net hyl - N(I - net hyl et hyl ) - propanam ne (0.02 nol) was added. The reaction

m xture was stirred overnight at f65C. The sol vent was evaporated. The
resi due was taken up in CH2CI 2 and W?shed with a diluted NH3 solution. The
separated organic |ayer was 10 dried; %iltered and the sol vent was
evaporated. The residue was purified by colum chromatography over silica

gel (eluent : q%ﬁEEEEEWEEEEEE§5_§3/5). The desired fractions were collected
and the sol vent] was. eviaporated. The resi due was suspended in D PE. The
precipitate wag fidterled 8i¥95hd ¢dried. Yield : 1.423g of final conpound 8.
15 Exanpl e B5 Rrepar at)i on820#-986 nal conpound 9 FF ONr F I NF F/ CN~ON
F H3C NI A m xtjur 84of {f i n80l7-¢0frpound 2 (prepared according to B Ib) (0.003
nol ) and 1-nethyl -371H jpy2%8dl-397- car boxal dehyde (0. 0046 nol) was hydrogenat ed
at 50C under H2_ wi38h 83.2-110.2

39 279.4-280.9

46 §1.3-107.2

49 145.3-149.6

50 92.1-100.7

51 108.9-127.3

52 93.9-104.6

53 156.6-161.0

54 107.6-122.2

55 96.7-106.3

56 171.3-181.5

57 167.4-169.4

58 92.5-102.6

59 79.1-98.2

60 100.5-121.4

62 91.4-120.3

63 86.0-99.4

64 133.6-159.5

65 102.3-105.8

69 108.6-120.6

71 93.5-127.3

72 91.6-103.2

73 100.5-110.5

75 78.8-93.8

76 76.2-93.8

77 273.6-295.2

79 74.3-100.3

80 106.7-126.1

81 85.3-120.6

82 91.9-121.2

83 86.9-102.1

84 92.2-126.1

85 145.4-147.2

88 70.6-108.7

89 96.1-109.4

90 111.9-120.1

91 91.5-108.1

92 100.7-117.9

93 184.1-192.4

98 177.1-180.6

99 65.9-83.0




Pd/ C 10% (1g) as a catalyst in the presence of thiophene solution (Im).
After uptake of H2 (1 equiv.), the catalyst was filtered off and the
filtrate was evaporated. The residue WO 2004/ 033428 PCT/ EP2003/ 050697 -39
was purified by colum chromatography over silica gel (eluent :

CH2Cl 2/ ( MeORY MR} 033908 3: 95/ 5) . The product fractions wepgrgplbhfissh®d and the
sol vent was evaporated, The residue was suspended in petrol eunether. Yield
: 1.079g of final conpound 9. 5 Exanple B6 Preparation of final compound 10
and 11 FFO NN 1 CH3 F F ~NCH3 [2a.4a(2R ,4S")[= conmpound 10

[ 2a, 4p(2R*, 4S*) 1 =com pound 11 A m'xtg‘r_e of internedi ate compound 2 (prepared
according to Alb) (0.005 nol), interrzredi ate conpound 11 (prepared according
to A3f) (0.005 nol) and Ti(G Pro)4 (3g) in nmethanol (150nl) was

hydr ogenat ed atiCdnfjGund)deResi2 (fQ)ow with Pd/ C 10% (1g) as a catalyst in the
presence of thiophene |solution (Ijd). After uptake of H2 (1 equiv), the 10
catal yst was fill t &0ed |of 76.&1160.1 hel filtrate was evaporated. The resi due was
taken up in H2O &3d CH2G23:93Phe Ini xture was stirred for 10 nmin and filtered
over dicalite. | Thé&03 orlgafs.z-10&¥er| was separated, dried, filtered and the

sol vent was evapot® ed, Mid-¥088i due was purified by col um chronat ography
over silica gel_(&6éjent: TAPOI2/ (CH3OH/ NH3) 97/3). Two fractions were

col l ected and thel@ sql vB4833%dr e| evaporated. Yielding: 0.53g 15 conpound 10
and 0.4g of finall®onnoufs4-147.7 2004/ 033428 PCTI EP2003/ 050697 -40

110 84.6-111.8

111 87.3-109.3

113 252.3-291.7

116 102.8-125.6

117 158.2-160.5

122 177.5%
LCMS conditions

The HPLC gradient was supplied by a Waters Alliance HT 2790 system with a

5  colummheater set at 40°C. Flow from the column was split to a Waters 996 photodiode
array (PDA) detector and a Waters-Micromass ZQ mass spectrometer with an
electrospray ionization source operated in positive and negative ionization mode,
Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100
mm) with a flow rate of 1.6 ml/min, Three mobile phases (mobile phase A 95% 25mM

10  ammoniumacetate + 5% acetonitrile; mobile phase B: acetonitrile; mobile phase C:

methanol) were employed to run a gradient condition from 100 % A to 50% B and 50%
C in 6.5 min,, to 100 % B in 1 min, 100% B for 1 min. and reequilibrate with 100 % A
for 1.5 min. An injection volume of 10 mL was used.

15  Mass spectra were acquired by scanning from 100 to 1000 in 1 s using a dwell time of
0.1 s. The capillary needle voltage was 3kV and the source temperature was maintained
at 140°C . Nitrogen was used a the nebulizer gas, Cone voltage was 10 V for positive
ionzation mode and 20 V for negative ionization mode. Data acquisition was performed
with a Waters-Micromass MassL ynx-Openlynx data system.

20
C°":1%°”“d LCMS MS(MH-+)
16 661
18 703
20 711

21 724




Exanpl e B7 EEMaration of final conpound 12 FF OF |1 N/ ool y OA mxture
of final conpound 2 (prepared according to B 1b) (0.001 nol) in CH2C2 (50 :
m) and CDI (0.0015 nol) was stirred overnight. The reaction m xture was
washed wth diluted NaCH, washed with HO dried and the sol vent was
evaporated. The 5 residue was purified by colum chromat ography over silica
gel (Fl uent :WCRPA3EI30H 100/ 0 and 90/ 10). The product PCAEERI0PE6Ter e

coll ected and the solvent evaporated. Yield : 0.645 g of final compound 12.
Exanpl e B8 Preparation of final / conpound 13 FO FI N/ NNNHZ OH F FF
~ON O 10 A mxture of internediate conpound 5 (prepared according to A2)
(0.0015 nmol) in HC/2-propanol (5 m48-and nethanol (20 m) was stirred and
refluxed for 1 hour. The reaction m xture was crystallized, filtered off

. . L o e o
gg—?_/ CéII;)IZSCOiB/ g:solfs ”:l%‘_"i“'ﬂ] OLCgMSUlJlS(—I{AI:-:-)m COITpOUI’ld 13 (38/() WD 2004/ 033428
22 701
23 703
24 753
26 809
27 699
28 749
30 654
35 703
36 703
42 756
48 719
61 747
70 693
74 692
94 740
96 703
101 651
105 731
107 691
114 803
115 791
118 859
119 767
124 700
125 673
126 673
127 673
128 737
129 709
130 709
131 693
132 687
133 687
134 687
135 701




Exam|le B9 Preparation of final compound 40 F O F FNN FNO FF
LNNOJ\ I N A mxture of final conpound 31 (prepared according to

82) (0.065 mmol ), 4-pyridinyl- boronic acid (0.09 nmol), Pd(QAc)2 (0.015
mrol ), 1, 3-bi s(di phenyl phosphi no) propane (0.03 mmol ), Na2CG3, 2M (I m) and
DME (2 m) soakdalgd at 100C for 16 hours. 5 The sol vpgiepRese¥epor at ed
and the residue was taken up in H20 and extracted with CH2Cl 2. The organic
| ayer was separated, dried with MgSO4 and the sol vent evaporated. The

resi due was purified by colum chromat ography over kromasil (gradient:
CH2Cl 2/ CH3OH 95/5). The desired fractjons were collected and the sol vent
was evaporated. Yield: | ng of final Conpound 40. 10 Exanple B 10
Preparation of _final conmpound 85 FF O FI N/ N F-ONIN

C°”;f;?“"d LCMS MS(MH+)
136 677
137 677
138 677
139 709
140 709
141 709
142 709
143 709
144 725

' 145 681
146 681
147 681
148 651
149 651
150 651
151 677
153 595
154 709
155 709
156 619
157 723
158 745

Optical rotations
Optical rotations were recorded on a polarimeter (Perkin Elmer) at 20°C. Specifics on

concentration, wavelength and solvent are given in the table.

5
Compound no. [o] Wavelength Concentration Solvent
(nm) (w/iv¥%)
18 -33.77° 365 0.4086 CH;OH
159 -35.56° 365 0.4302 CH,0H
160 -33.66° 365 0.5288 CH;0H
161 -34.75° 365 0.4058 CH;0H
162 -6.72° 436 0.6400 CH;0H
163 -33.2° 365 0.4638 CH;0H
164 -34.1° 365 0.4340 CH;0H




O A mxture of final

pyrrolidine
2- et hyl
at 100C for
taken up in
dried with

(0. 0006

- 2- pr opanol

16 hours.

e
col utm chr omat ogr aphy over

PCT/ EP2003/ 050697
coll ected and the sol vent was

conpound 83 (prepared according to B2)(0.0004 nol),

mol ),

Pd2(dba) 3 (0.00001 nol),
sodium salt (0.0006 nol)

Bl NAP (0. 00003 nol) and
in toluene (5 M) was stirred

The 15 sol vent was evaporated and the resi due was

kr omasi
-42 CH2CWICH3OH 95/5).

tracted with CH2Cl 2.
he sol vent evaporated. The
(gradient:

The organic

reS|du
WO 2004/ 033428
The desired fractions were
evaporated Yield: 0.119 g of final

was pu

Q%ﬁ&mW&§a§6parated,

ritied by

conpound

85. Exanple Bl | Enparation of flnafoconpound 43 FF OF NN FFN FNON
N\ / 5 Amxture of final conpound 31 (prepared according to B2)(0.065
mol), im - a)pyri : ﬁ?ﬁ)’ 0. [,
1,3-bis(dip1g%§5%ﬁ§g%rino)ﬂ#opan= ?%v nntﬁ%g%%o%%§2CIBg%g?gg nmol ) in NW
(5 m) was } t 140C for 16 h@s heigﬁkﬂenL_mas_e¥angated and the
resi due was| takeéfn up i n #2d@%and ext BaEt ed |wi t042982CI D, THeOBWr gani c | ayer
was separated, dgsed 10 wisglgsMySP4 angs t he |sol gl evppocgt@ed. The residue
was purifie ] C Tograp overn Kr L T |CH2C12/ CH3COH
95/5). The JesrféiL.. e{%%égﬂﬁ 3% 0848 %gtSE

168 -29.12° 365 0.4602 CH;0H

169 -32.32° 365 0.4548 CH,0H

170 -33.3¢ 365 0.4354 CH;OH

171 -35.06° 365 04164 CH;0H

172 -35.84° 365 0.4380 CH;0H

173 -34.53° 365 0.4054 CH:;0H




were collected and the solvent was evaporated. The desired fractions were
collected and the solvent was evaporated. Yield: 8 ng of final conpound 43.
WO 2004/ 033428 PCT/ EP2003/.050697 -43 Exanple B12 Preparation of final
compound 44 F O/ FFN / N FFNFNBCOOCod A mxture of conpound 31
(prepared acgghelsashsts0 B2) (0. 065 nmmol ), norpholine (0. cBbhoosodosho OAC) z
(0.015 mmol ) and 1, 3- bi s(di phenyl phosghi no) propane (0.03 nunol) 1 n diglyne
(3 mM) under 1 atnosphere CO5 was stirred at 150C for 16 hours. The sol vent
was evaporated and the residue was taken up in H20 and extracted with

CH2Cl 2. The organic | ayer was separated——dretd—wth—WgSo4—ang—the—so0l vent
evaporated. The residue was purified col bmm dhrmomat pqﬂraphy over kr omasi |
(gradient: CH2C 2/ CH30H 95/5). TheR desi éckefr‘@cjtg}o were co| lect ed and the
sol vent was evaporated. The desif g iéns:wé#etcol | pated LG=and |t he

sol vent was evaporated. Yield: 3 :
0

wooBpopnd 4U e Expmpl e B13
Preparation of final conpound 144 = N N PN

9

PEyAAI; 3
7R=—§_1’5aﬁs<

L

zZ=< \_Z

LY

mmmmg\z‘wmz -z
o

N/ﬁ
LN
AIK

cb

cb

cb

cb

cb

cb

cb

=z
o
d o ol al o o ) ey
TS >.' Qf Q) Q] O] O [ (]
(11
w
o
~
% 188888 |8 |8
. ol ol o] o] o cd Q
Q‘.‘—c‘—cv—c‘—cq- <t <t
R el Raalilaa] iaa]iias} Mm m
g Z
g 3
- N N
S Zlaala oy = =
U Yot | yeed | i

Table 1



F/ I N\ N~ FFONS-N FN\WN "OH A mxture of

4-[ (4-acetyl oxy)nmethyl]-1, 2, 3-thi adi azol e-5-carboxylic acid nethyl ester
(0.001 nol), final conmpound 2 (prepared according to Blb) (0.002 nol), NaCN
(20 ng) 15 in nethanol (20nl) was stirred and refluxed for 20 hours. The

sol vent was ated and the residue was purified by

chr onmat ograp‘ﬁké%@%%4§% lica gel (eluentg, CH2CI 2/ MeCH ngﬂEy%?/ﬁo?% 80/ 20) .

The desired fractions were collected and the WD 2004/ 033428

PCT/ EP2003/ 050697 -44 sol vent was evaporated. The residue was suspended in
petrol eum ether. The precipitate was filtered off and dried. Yield : 0.110
g of final conpound 144. Exanple B 14 Preparation of final conpound 130 F O
F FNIN~ FFF '"NAIl SLIN OH 5 A mxture of final conpound 2

(prepared accprding t‘z B Ib)| (0.001 .| gl ycol al dehyde|di ner | (0.001 [nol)

and 3-t hi-aphenesboronj ez acid (@. 001 e 2,2, Z-Qri f1 tuogoet hanol (% m)

— jvv

nol
2 ol ) i
was stinrgd af goomt erat ure for g gurs. Thi svas oF | owgﬁby addi tion
of a sol u‘ﬁiqg g K200B3 9 10% &hd extfactilof with thyl agefate| g The
conbi ned ﬁr gawi&é | ayer &3 wer e ﬁi ed (ﬁsm)ﬁ filter and{ &@ncent?at ed {under
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10 vacuum The residue (0.6 g) was purified by chromatography on a silicagel

col um

concentrated,
Preparation of final I

m Xt ure of
and Et 3N (
sol uti on of

CH2CI 2 (20 ™M) was

4- et hyl -1, 2, 3-t hi adi azol e- 5- car bonyl
added dropw se over

providing 0.29 g (47% of final

m xture allowed to reach room
roomtenperature, NaOH (20 m) was added WO 2004/033428 PCT/ EP2003/ 050697

(CH2C12/ MeOH NHAOH 92/ 08/ 0.2) and the product fractions were

conmpound 130. Exanpl e B15

conpound 153 OS NNDN CH3 NNOCH3 N=N 15 A
i r medi at e conpound 12 (prepared according i
dﬂ%%mﬁﬁpfmin CH2C12 (200 nig; was stirred on 5§%@§%%%%§

chl oride (0.00943 not)
15 minutes at 0C. The reaction
tenperature and was stirred for

1

934 nol)
then a

27

hour at

-45 and t herreaction—mxture—wags—st+rred—for—tgmnutesjat—roomtenper at ure.
The layers | were separatied and |the agyegus |aygr was extiracted with CH2d 2.
The organic @yg anas waghed Wi gh H2Q, =dried ((MESH4), fiilgered off and the
sol vent was| &vamdr&ted. (The r sf;due & purifijed by coljua chrongt ogr aphy
over silicaged ®lfent ;| & mzauwwe OH/ NH3%2 from 208/ 0/0 to 90/10/0 to
90/ 10/ 0). TWo* praduct fir@ctio s“\Wwer e |col I ect ed d each | vent mas
evaporated.|Yield fractijon 1: 1. 260 glof final| conmpound 153 (22%.
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The conpounds exenplified in the follow ng tables were prepared in a manner
10 anal ogous to one of the foregoing exanples B 1 to B 15. Analytical data
For a number of conpounds, either nelting points, LCMS data or optical
rotations were recorded. 15 Melting points If possible, nmelting points (or
ranges) were,ghiiiesd Wi th a Buchi nelting point appar gl s pBi3dase 1 N€
heating mediumis a netal block. The nglting of the sanple 1s visually
observed by a nmagnifying lens and a big light contrast. Melting points are
20 neasured with a tenperature gradient of either 3 or 10 degrees

Cel sius/ mnute. Conmpound Result (C) no. 1 115.9-119.7 2 160.6-163.2 3
149.9-151.7 4 180.5-182.1 5 87.8-121.4 6 87.7-111.2. 7 141.0-177.3 8

162. 3- {64379 122 1-1233. 8 10 97 . O-11g 4 711 111 9-1254 12 06. 7-79. 13
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19 140.3-144.8 22 98.3-119.9 29 142.9-146.5 31 153.1-155.2 WD 2004/ 033428
PCT/ EP2003/ 050697 -46 Compound Result (C) no. 32 83.3-95.5 33 82.7-98.6
34 80.7-95.5 37 298.1-319.7 38 83.2-110.2 39 279.4-280.9 46 81.3-107.2
49 145.3-149.6 50 92.1-100.7 51 108.9-127.3 52 93.9-104.6 53 156.6-161.0
54 107. 6- 12%,02 00DB386. 7-106.3 56 171.3-181.5 57 167. 4pdfiPeres3fe92. 5- 102. 6
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63 86.0-99.4 64 133.6-159.5 65 102.3-105.8 69 108.6-120.6 71 93.5-127.3
72 91.6-103.2 73 100.5-110.5 75 78.8-93.8 76 76.2-93.8 77 273.6-295.2
79 74.3-100.3 80 106.7-126.1 81 85.3-120.6 82 91.9-121.2 83 86.9-102.1
84 92.2-126.1 85 145.4-147.2 88 70.6-108.7 89 96.1-109.4 90 111.9-120.1

91 91.5-108, _ 7-117.9 93 184.1-192.4 98 177. 1- 5.9-83. 0
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no. 100 76.1-100.1 102 72.9-93.5 103 83.7-100.8 104 105.1-108.5 106
77.2-99.1 108 314.8-335.8 109 95.4-107.7 110 84.6-111.8 111 87.3-109.3
113 252.3-291.7 116 102.8-125.6 117 158.2-160.5 122 177.5c LCMS
conditions The HPLC gradient was supplied by a Waters Al liance HT 2790
systemwith a 5 col umheater set at 40C. Flow fromthe ol | unm §p||t to a
Waters 996 pHBtYHPHA® array (PDA) detgctor and a wat er &¢ WE%“S%?@?%‘ ZQ mass
spectrometer with an electrospray ionization source operated in positive
and negative ionization node. Reversed phase HPLC was carried out on a
Xterra M5 C 18 colum (3.5 nmm 4.6 x 100 nm with a flowrate of 1.6
m/mn.. Three nobil e phases (nobile phase A 95% 25nM 10 ammoni unacetate +
5% acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol)

were enpl oyed Tp Tun g gradifent cgnditign fTom 100 % A 10 50% B and 5p% C
in 6.5 mn...to{100 %B,jn || gin, [100%8B for 1 mn, and reequilibratel with
100 % A f0|“‘ 145 Hin. |A%injle&ion @Iﬁne@f 10 mEwas used, §5 Mass Bpectra
were acquifred ’5 Scann friof 100 o Qo0& in | s&ising a dwéfl time pf 0.1
s. The ca Héa Aeedl e&vol tlafe vvasﬁ%k% affd the s@urce tenpefature was
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I onzati on node and 20 V for negative ionization node. Data acquisition was
performed wth a Waters-M cromass MassLynx- Openl ynx data system 20

Conpound LCMS MS(M#) no. 16 661 18 703 20 711 21 724 WD 20041033428

PCT/ EP2003/ 050697 -48 Conpound LCMS MS( M) no. 22 701 23 703 24 753 26 .
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70 602 o4 TG il 55 0
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96 703 101 651 105 731 107 691 114 803 115 791 118 859 119 767 124
700 125 673 126 673 127 673 128 737 129 709 130 709 131 693 132 687
133 687 134 687 135 701 WD 2004/ 033428 PCT/ EP2003/ 050697 -49 Conpound
LCVMS MS(M+) no. 136 677 137 677 138 677 139 709
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140 709 141 709 142 709 143 709 144 725 145 681 146 681 147 681 148
651 149 651 150 651 151 677 153 595 154 709 155 709 156 619 157 723
158 745 Optical rotations Optical rotations were recorded on a pol ari neter
(Perkin Elnmer) at 20C. Specifics on concentration, wavel ength and sol vent

are given in the table. 5 Conpound no. [a] Wavel ength Concentrati on Sol vent
nmw v% 18 -882003/03d% 0. 4086 CH3OH 159 -35.56 365 0. 43FLTEBRWR050¢50 - 33. 66
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162 -6.72 436 0.6400 CH3OH 163 -33.2 365 0.4638 CH30H 164 -34.1 365 0.4340
CH3OH WD 20041033428 PCT/ EP20031050697 -50 Conpound no. [a) Wavel ength
Concentration Solvent (-ran) w V% 165 -34.43 365 0.4298 CH3OH 166 -33.95
365 0.4094 CH3COH 167 -29.91 365 0.4848 CH3OH 168 -29.12 365 0.4602 CH3OH
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Co xp AlLk' Y Alk" L Physical No. No. data 177 B2 cb C=0 eb cis WO

2004/ 033328 PCTI EP2003/ 050697 -78 C. Pharmacol ogi cal exanple Exanple C 1

Bi ndi ng experinment for h-NK1, h-NK2 and h-NK3 receptors The conpounds
according to the invention were investigated for interaction with various
neur ot ransm receptors, ion channels and transporter,hinding.sites using
the 5 radid%b%gﬁQQ%?gding t echni que. Menbr anes fron1ti§§5gﬂﬁgﬁga§%étes or
fromcells, expressing the receptor or transporter of interests, were

i ncubated with a radioactively |abelled substance ([3H - or [ 251] |igand)
to | abel a particular receptor. Speciégc receptor binding of the
radi ol i gand was di stinguished fromthe non-specific nenbrane | abelling by
selectively inhibiting the receptor |abelling with an unl abelled drug (the
bl ank), known 10 tors#enrpete with the radioligand for binding to the receptor
sites. Follow ng incubation, | abel menbr anes were harvested and rinsed
W th excessive cold buffer to renov on- bound radi oactivity by rapid
filtration under suctipr Menbf bound radi oactivity was counted in a
scintillation counter afd , re expressed in counts per mnute

(cpm. 15 The conpounds ed in DVMSO and tested at 10
concentrations ranging fro tggEP'S M The ability of the conpounds
according to the invention dstance P from cloned human
h- NK, receptors expressed ifh CHO cells, t¢ displace [3H -SR-48968 from

cl oned human h-NK2 receptors expressed in “AgéMiAs"—and to di spl ace [3H| - SR
20 142801 fromcLoped human [h3 NK3 CEPL,Gf $ expr esy N cells was

eval uated. The ﬁ%qggpdatgpforAgﬁi #?NKf§ﬁh-NKZBand ﬁﬁM%gﬂ t?:eptor testing
for a represen{d% {0, sel ectli.an. of .canpounds..ar.e.pjesented.iq Table 3. 25
Al sel ected compolinds ( swb) rexwopoktar jaf finity de@aeiheni]- NK, receptor

nost of
- 't

11 | B6 '/© b |C=0| b l [20,4B(2R* 45%)]
e

c¢b=Covalent Bond

5 Table 3:

k/N \O
N alke-y-AKE—L

Co |Exp. |AK*| Y | AK® L Physical data
No. | No.
S—N

153 | BI15| cb | C= cb n 2R-trans
x_-N
W

cb = Covalent Bond




themw th nore than 100-fold selectivity towards the h-NK2 and h- NK3
receptors. Exanple C. 2: Signal transduction This test evaluates in vitro
functional NK1 antagonistic activity. For the nmeasurenments 30 of

intracel lular Ca" concentrations the cells were grown on 96-well (bl ack

wal | /transparent bottonm) plates from Costar for 2 days until they reached
confluence. WPEM03P2% \were | oaded with 2 gM Fluo3 in DI\RQW‘EP(%?W’Q%/%?%Q 0.1%
BSA and 2.5 mM pnbenecid for 1 h at 37C. They were washed 3x with a Krebs
buffer (140 MM NaCl, 1 mM MyCl2x6H20, 5 nM KClI, 10 nmM gl ucose, 5 nM HEPES;
1.25 mM Cad 2; pH 35 7.4) containing 2.5 nmM probenecid and 0.1 % BSA
(Ca"-buffer). The cells were WO 2004/083428 PCT/ EP2003/ 050697 -79

prei ncubated with a concentration range of antagonists for 20 mn at RT and
Ca"- signals afterpggdition of the agonists were neasured in a Fluorescence
| mage Pl ate Reader | PR from Mol eqular Devices, Crawl ey, England). The
peak of the Ca"- transient was cons red as the relevant signal and the
mean val ues of corresponcLicng 50 we wer e anal ysed as descri bed bel ow. The
si gnoi dal dose response c e, anal ysed by conputerised curve-fitting,
using the G aphPad Progr am g»ﬁval ue of a conpound is the effective
dose showi ng 50 % of maxi makgeffect Loy an curves the response to the
agoni st with the highest potency was "'no |ised to 100 % For antagoni st
responses the |1 C50-value was 10 cal cul atetd~a&v-mg—non-| i near regression.

Tabl e Co h- NKI - =N No—_1 1 028651852 318.9 6.3 6.6
48.85.26.7 §°1‘"§’.‘lb 6.&1%?8.3 Y A L glysical
No. iNo. data

154 |Bla| -CH,- cb cb &© 2R-cis
155 |Bla| -CH,- cb cb &© 2R-trans

156 |B1b cb cb cb -H 2R-trans

157 | B2 cb Cc=0 cb f\© 2R-trans
158 | B2 cb C= cb S“—‘E 2R-trans
™
E/K(

¢b = Covalent Bond

5 Table S:
F3c©/L
N
N
O“O
N Aev-anc—L
Co [Exp AlK* Y AlK® L Physical
No. |.No. data
1751B1b cb cb cb H cis

174Bla | -CH,- cb cb f'\©
176 | B2 cb C=0 cb S_.E cis
N
‘.LL"/kr




6.0 6.0 8 9.2 - - 98.96.26.3 10 7.36.46.2 11 7.4 6.2
6.1 13 8.96.26.0 16 9.0 6.3 6.8 22 9.46.26.5 26 7.4
.8 6.2 6.8 36 9.06.16.1 378.46.36.6 399.16.06.0 42

9.5 - - 51 8.9 6.2 6.4 W 2004/ 033428 PCT/ EP2003/ 050697 -80 Co
BrdN68403828 1 Cso 1Cso 1Cso 56 9.0 6.3 6.7 6&1951%0@/0406676 64

8.4 6.6 77 9.06.15.6 78 9.1 6.4 6.

77-
Co {Exp AIK® Y AI® L Physical
No. |No. data

177|B2 cb -0 cb k© cis
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GEBA9E0IMZE/ EP20031050697
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. L) as used throughout these exanples relates to a conpound of

-78-

C. Pharmacological example

Example C.1 : Binding experiment for h-NK1, h-NK2 and h-NK3 receptors

The compounds according to the invention were investigated for interaction with
various neurotransmitter receptors, ion channels and transporter binding sites using the
radioligand binding technique. Membranes from tissue homogenates or from cells,
expressing the receptor or transporter of interests, were incubated with a radioactively
labelled substance ([*H]- or [ "] ligand) to label a particular receptor. Specific receptor
binding of the radioligand was distinguished from the non-specific membrane labelling
by selectively inhibiting the receptor labelling with an unlabelled drug (the blank), known
to compete with the radioligand for binding to the receptor sites. Following incubation,
labelled membranes were harvested and rinsed with excessive cold buffer to remove
non-bound radioactivity by rapid filtration under suction. Membrane bound radioactivity
was counted in a scintillation counter and results were expressed in counts per minute

(cpm).

The compounds were dissolved in DMSO and tested at 10 concentrations ranging from
10" to 10° M.

The ability of the compounds according to the invention to displace [*H]-Substance P
from cloned human h-NK, receptors expressed in CHO cells, to displace [*H}-SR-48968
from cloned human h-NKs receptors expressed in S9 cells, and to displace [°H]-SR-
142801 from cloned human h-NKj; receptors expressed in CHO cells was evaluated.

The pICsp data for the h-NK,, h-NK; and h-NK; receptor testing for a representative
selection of compounds are presented in Table 3.

All selected compounds show (sub)nanomolar affinity for the h-NK; receptor most of
them with more than 100-fold selectivity towards the h-NK; and h-NK; receptors.

Example C.2 : Signal transduction

This test evaluates in vitro functional NK, antagonistic activity. For the measurements
of intracellular Ca™ concentrations the cells were grown on 96-well (black
wall/transparent bottom) plates from Costar for 2 days until they reached confluence.
The cells were loaded with 2 UM Fluo3 in DMEM containing 0.1% BSA and 2.5 mM
probenecid for 1 h at 37°C. They were washed 3x with a Krebs buffer (140 mM NaCl,
1 mM MgCLx6H,0, 5 mM KCl, 10 mM glucose, 5 mM HEPES; 1.25 mM CaCl; pH
7.4) containing 2.5 mM probenecid and 0.1 % BSA (Ca™-buffer). The cells were



Formula (1), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally isoneric forns thereof, the N-oxide form

t hereof and prodrugs thereof. 5 Exanple D.1 ORAL DROPS 500 Grans of the

A l. was dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of the

pol yet hyl enewg »e@ha@¢ 60-80C. After cooling to 30-40C thansmBhsesdded 35 1
of polyethylene glycol and the m xture was stirred well. Then there was
added a solution of 10 1750 grams of sodium saccharin in 2.5 1 of purified
water and while stirring there were added 2.5 1 of cocoa flavor and

pol yet hyl ene glycol g.s. to a volune gf 50 1, providing an oral drop
solution conprising 10 ng/mM of A l. The resulting solution was filled into
suitabl e containers. 15 Exanple D.2: ORAL SOLUTION 9 Grans of nethyl

4- hydr oxybenprejagubstedrivlith 2 geneentofionrangsyof aptaggniftsofey Be minat BTwed &2~ di ssol ved
in 41 of boidignalg afietrddfiitier ofMhE @ponidtd were Incddurddhih & Bladredceed InvegecPlste Ssol ved
first 10 gr er?ﬁu?R%foﬁiuﬁ}ﬁg&%ﬂ%és[‘@ﬁkgég,cls o). 2gh hdaR PRk lGF. 20 grams of

the A.l. The latter solut)jon, was conb h the remai ning,part of the
former Sol ut FORCANE So3sideedasahe tolexsmt sepal and e mespy vajucp G LOTPHABE| 7006

sol uti on Hwer wellagere dnalysed as descrigd bepwans of sodi um saccharin were dissolved in
0.5 1 of water and 2 m of raspberry and 2 m of gooseberry essence were
added. The | Bietsmoigel| dass remonse surves visrerraalyssil bhcomppatefiged ppive-fiftag.aiwingvas added
g.s. to a voihelGepiHad 2ebelanid ' TheiBillsFaladofdy @mpsiall i thO efeivedobSdhbging My of the

active ingrgfi S I . 1 LuhLon was fill ed
in suitable ggjﬁ?gl}nﬁ%rﬁéletféggﬂ éa‘dlcg .%)eﬂloﬁﬁ%%#%%g’ghﬁepar ati f _of
tablet. Qur g FRPHPE BBRIEHA JPUI  Jior BHREORS| Tespasses BF e FIRE MBS e and 200

gr ans; st af c hcalealstedrising don-lipepd regresdiorher eafter humidified with a solution of 5

grans sodi um dodecyl sulfate and 10 30 grans pol yvinyl pyrrolidone in about
200 ml of walable. The wet powder m xture was sieved, dried and sieved again.

Then there was added Fo6jg+ars—Hi-ero—erystat ne
Co | h-NK; h-NK; | b-NKs
No. | pICs pICso pICso
2 8.6 5.8 5.2
3 8.9 6.3 6.6
4 8.8 5.2 6.7
5 10.0 6.1 6.3
6 9.0 - -
7 8.1 6.0 6.0
8 9.2 - -
9 8.9 6.2 6.3
10 7.3 6.4 6.2

| 11| 74 6.2 6.6
12 9.1 6.0 6.1
13 8.9 6.2 6.0
16 9.0 6.3 6.8
22 94 6.2 6.5
26 7.4 6.0 6.0
32 8.8 6.2 6.8
36 9.0 6.1 6.1
37 84 6.3 6.6
39 9.1 6.0 6.0
42 8.6 - -
45 9.5 - -
51 8.9 6.2 64




cel lul ose and 15 grams hydrogenated vegetable oil. The whol e was m xed wel |
and conpressed into tablets, giving 10.000 tablets, each containing 10 ng
of the active ingredient 35 Coating WO 2004/ 033428 PCT/ EP20031050697 82
To a solution of 10 grans nethyl cellulose in 75 m of denaturated ethanol
there was a ution of 5 grans of ethyl cellul osg.4 <o~ OF
dichIoronethgﬁggmﬁﬁéﬁkthere were added 75 ml of dichlorgﬁ%?ﬁéﬁgbgﬁa 2.5 m
1,2, 3-propanetriol. 10 G ans of polyethylene glycol was nolten and

di ssolved in 75 m of dichloronethane. The latter 5 solution was added to
the former and then there were added 05 grans of magnesi um octadecanoat e,
5 grans of polyvinylpyrrolidone and 30°"m of concentrated col or suspension
and the whol e was honpbgenated. The tablet cores were coated with the thus

obtai ned m xture in aj egdt gk aPPag-RkYS| pikPqjanpl e DA: | NJECTABLE SOLUTI ON
1.8 Grans nethyl_4-hyjﬁgxyb pzo te d_O. rgms propyl 4-hydroxybenzoate
were dissolved in abpth—6+ +g§5g¥er for injection. After cooling
to about 50C there webe {add@dd whil®3 st-irréhg |4 grans |lactic acid, 0.05
grans propyl ene glyco| ¢arld 4$xrans ¢pf the . . The solution was cooled to
room tenperature and SUpAT engnt dﬁ\i\“h (vatég 15 for injection g.s. ad 11,
giving a sol ution conpft+stng—4 F—ofA—+——1he solution was sterilized by
filtration and filled| 65 |stdd | e coai herb 2004/ 033428
PCT/ EP2003/ 050697 -8B7CHAI M® 1. As.conpowks dccording to the genera
Formula (1) RL (Rt )f.\ lr (AHOMN (/{1 6o

79 8.2 6.5 6.4

80 9.3 6.1 6.6

85 8.5 - --

89 8.6 6.2 6.2

90 7.5 6.5 6.9

97 9.5 6.3 6.4

102 9.0 - -

104 9.2 5.8 5.8

106 9.0 6.0 6.3

108 8.8 - -

110 10.0 - -

113 9.0 6.4 6.4

116 8.6 6.1 6.8

119 7.6 6.0 6.0

132 8.0 5.7 5.5

133 8.4 5.9 6.1

134 7.7 5.6 <5

139 8.8 6.1 6.5

140 8.5 54 53

141 8.1 54 = 54

142 8.9 6.2 6.6

143 9.0 6.1 6.3

144 ? 5.9 6.2

151 9.4 6.2 6.4




N\ANNNAIK- Y-Alk-L R2-X "-(CH2)n \CH2) p the pharnaceutically acceptable
acid or base addition salts thereof, the stereochemcally isoneric forns
thereof, the N-oxide formthereof and prodrugs thereof, wherein : n is an
integer, equal to 0, 1 or 2 ; 10 mis an integer, equal to 1 or 2, provided
that if mis_2, then nis | pis an integer equal to 1 or Is Oor NR3 ;

X is a coval ¥02U08¥25r a bivalent radical of fornula OPCT/EPSO 39P062NR3- each

R3 i ndependently from each other, is hydrogen or alkyl ; 15 each R
i ndependently from each other, is selected fromthe group of Ar', Ar'-alkyl
and di (Ar')-alkyl; qis an integer equal to O or I ; R2is alkyl, A,

Ar2-alkyl, Het' or Het'-alkyl; Y is &leoval ent bond or a bival ent radical of
formula -C(=0 - or -S2-; 20 each Alk represents, independently from each
other, a CO\@IC%BBOSBQ]ng.a 1epi val ent  straight or branched, saturated or

unsaturat ed ] drocar i cal froml, to 6 car bon

e ot ar R T 4 0y st oo Bt S Pty CrisorRaRe PEr 5 0o &
carbon ato nﬁonméﬂe@h‘fhr? pltimagbuticdytacesniable yeideribeseiadditiangalisrihessod thr nore car bon
atons w t h areoc@emiElydsodriafokiyd therpdiaiy/N-oxibedorin theigefaad ploydpgotksteoff or nyl and

am no rady cal s; L is selected fromthe group of hydrogen, alkyl oxy,
Ar a- oxy, )élnn AW, no- and di (al kyl)am no, nono- and
di (Ar3)am n kyl oxycar bonyl )am no, Ara, Ara-carbonyl, Het2

and Het 2- caﬁ%@rﬁ;ﬂs Of @@AArWaS idissqhted in/.5 1 Qféth}'@nlaflptoya@wtﬁsl.dlanm &Hofthet h 1, 2 or 3
subst i t uent soBataflencighdEiRESELITCI mﬂérrcmgaﬂjomc ereSRkemtierBsflliopm t he group of
hal o, al kyl ' polyethylene glycol and the mixture was stirred well. Then there was added a solution of
10 1750 grams of sodium saccharin in 2.5 1 of purified water and while stirring there were
added 2.5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing
an oral drop solution comprising 10 mg/ml of A.L. The resulting solution was filled into

suitable containers.

15 Example D.2 : ORAL SOLUTION
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were -
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The latter
solution was combined with the remaining part of the former solution and 121 1,2,3-

20 propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of sodium
saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry
essence were added. The latter solution was combined with the former, water was added
q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the active
ingredient per teaspoonful (5 mi). The resulting solution was filled in suitable containers.

Example D3 : FLM-COATED TABLETS

A mixture of 100 grams of the A.L, 570 grams lactose and 200 grams starch was mixed
well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10

30  grams polyvinylpyrrolidone in about 200 m! of water. The wet powder mixture was
sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. The whole was mixed well and
compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active
ingredient.

35



cyano, am nocarbonyl and al kyl oxy ; Are is naphthal enyl or phenyl, each
optionally substituted with 1, 2 or 3 WD 2004/033428 PCT/ EP2003/ 050697 -84
substituents, each independently fromeach other, selected fromthe group
of halo, nitro, am no, nono- and di (al kyl)am no, cyano, alkyl, hydroxy,

al kyl oxy, caW%xmna};kyl oxycar bonyl, am nocarbonyl and pBES0037386 07

di (al kyl ) am nocarbonyl ; 5 A? is naphthal enyl or phenyl, optionally
substituted with 1, 2 or 3 substituents each independently from each ot her
selected fromthe group of alkyloxy, alkyl, halo, hydroxy, pyridinyl,

mor pholinyl, pyrrolidinyl, imdazo| g.z 2-a] pyridnyl, norpholinyl carbonyl,
pyrrolidinyl carbonyl, am no and cyand;“"10 Het' is a nonocyclic heterocyclic
radi cal selected fromthe group of pyrrolyl, pyrazolyl, imdazolyl,
furanyl, thieydolutioXef20lgyams metioaaitddsy fin 75tntl iofdsmhtytated ethdtiobttierasas vyl |

oy ol s Bl NS BB SO

qui noxal i nyl Ve ?‘%‘8 t/ﬁcmf% §§W8§%Ia§}$§5ﬂ@ﬁ%?ﬁ’?fﬂ%ﬂ°w‘1§mﬁ‘§2’gl soxazol yl ,
benzot hi azol Balyethislerezlveok wis asoli¢nand dissslysdif (iray of dighiproniethap The lefty| ; each

het er ocychi Csolutith @& addaiyto g forferahd shedhers Whs allded R 8dgraxis ofamignafuem by a radi cal
sel ect ed 11 ogplyhiGnddfe0s Pradf oﬂgﬁgi inAP#roRidhY bnd 30|ﬂﬂt0?cdn§enﬂ'atg@%ﬂﬁyd e

het erocycl i c radical " sél ec romth roup of rroljdinyl, dioxolyl,

i mi dazol i di ni}lﬁRe“ﬁbWPQ[?B|“i%8{eﬁg?f ,0%888?‘3‘&&3‘?&5‘? Flia ﬁ%ﬂéﬁﬂ%ﬁ W the fhps anyl ,

t hi onor phol i ¢bydined piidere &ivd qopting apperatitszol i di nyl , tetrahydrof uranyl,

2H pyrrolyl, pyrrolinyl, imdazolinyl, pyrrazolinyl, pyrrolyl, imdazolyl,

pyr azol yll? tE.B0RIVA M E s 'ﬁ@)&l , oxazolyl, isoxazolyl, thiazolyl,
t hi adi azol yl 1 az ., PYTI rimdinyl razinyl, pyridazinyl
and tri azi ny}-8 Gragps gty %%Was‘yeﬂ@e@ﬂé&%%%s Ry fhydroxybéhzoite wére

dissolved in about 0.5 1 of boiling water for injection. After cooling to about 50°C there

were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4 grams
of the AL, The solution was cooled to Toom temperature and supplemented with water

15  for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.L. The solution was
sterilized by filtration and filled in sterile containers.



25 selected fromthe group of benzopiperidinyl, quinolinyl, quinoxalinyl,

i ndol ylI', isoindolyl, chronenyl, benzim dazolyl, imdazo[1, 2-a]pyridinyl,
benzoxazol yl , benzi soxazol yl, benzothi azolyl, benzi sothiazolyl,
benzof uranyl and benzot hi enyl ; each radical optionally substituted with

one or nore {(tgassgel ected fromthe group of At', Ar’ ﬁ—[l@ﬂzeoz;}aﬁ;(;& 30

hydr oxy, al kyl, piperidinyl, pyrrolyl, thienyl, oxo, alkyl oxy,

al kyl oxyal kyl and al kyl oxycarbonyl ; and alkyl is a straight or branched
saturated hydrocarbon radical having froml to 6 carbon atons or a cyclic
saturated hydrocarbon radicals having.from3 to 6 carbon atons ; optionally
substituted on one or nore carbon ato 35 with one or nore radicals
selected fromthe group of phenyl, halo, cyano, oxo, hydroxy, formyl and

am no radicals. 2. A conpound accor@diAyiSto claim1l, characterized in that WO
2004/ 033428 PCT/EP20031050697 -85 nisl; misl; pisl; QisO 5 Xis
a coval ent and ; qisOorl; RZis Are ; Y

L oor ' ;
is a coval ent bon %oungacﬁl Nar Atpe%engfl@%fmu?@/ornula -C(=0 - or -S2-; 10

each Al k represents, |ndependently fromeach other, a coval ent bond; a

bi val ent straight or bran saturatequy unsat ur at ed hydrocarbon r adi cal
having from1l to 6 carbon or a cy I|c saturated or unsaturated
hydr ocar bon radi cal ﬁ%ﬁl Z—_a\q_%fiﬁin atons ; each radigal
N—AIk— Y—AIk—L
R2—X CHz)n \—(CHzlp
5
; the pharmaceutically acceptable acid or base addition salts thereof, the
: stereochemically isomeric forms thereof, the N-oxide form thereof and prodrugs
thereof, wherein : '
n is an integer, equal to 0, 1 or 2 ;
10 m is an integer, equal to 1 or 2, provided that if m is 2, thenn is 1 ;
p is an integer equalto 1 or 2 ;
Q isOorNR?;
X is a covalent bond or a bivalent radical of formula -O-, -S- or -NR*- ;
eachR’ independently from each other, is hydrogen or alkyl ;
15 eachR' independently from each other, is selected from the group of Ar',
Ar'-alkyl and di(Ar')-alkyl ;
q is an integer equal to 0 or 1 ;
R? is alkyl, Ar?, Ar*-alkyl, Het' or Het'-alkyl ;
Y is a covalent bond or a bivalent radical of formula -C(=0)- or -SO--;
20 each Alk represents, independently from each other, a covalent bond; a bivalent
J . straight or branched, saturated or unsaturated hydrocarbon radical
having from 1 to 6 carbon atoms ; or a cyclic saturated or unsaturated
hydrocarbon radical having from 3 to 6 carbon atoms ; each radical
optionally substituted on one or more carbon atoms with one or more
25 alkyl, phenyl, halo, cyano, hydroxy, formyl and amino radicals ;

L is selected from the group of hydrogen, alkyloxy, Ar*-oxy,
alkyloxycarbonyl, mono- and di(alkyl)amino, mono- and di(Ar*)amino,
mono- and di(alkyloxycarbonyl)amino, Ar’, Ar’-carbonyl, Het” and
Het’-carbonyl;

30 Ar' is phenyl, optionally substituted with 1, 2 or 3 substituents each
independently from each other selected from the group of halo, alkyl,
cyano, aminocarbonyl and alkyloxy ;

Ar is naphthalenyl or phenyl, each optionally substituted with 1, 2 or 3



optionally substituted on one or nore carbon atonms with one or nore 15
phenyl, hal o, cyano, hydroxy, formyl and amno radicals ; L is selected from
t he group of hydrogen, al kyl oxy, Ar3-oxy, alkyloxy- carbonyl, nono- and

di (allyl)am no, nono-and di (Ar')amno, Ar' and Het2; Arl is phenyl,
optionally s with 1, 2 or 3 alkyl radicals ; i enyl ,
optionally sﬁt |{ ut eg with 1, 2 or 3 alkyl radicals ; %?%‘ﬁfzg‘%"ﬁ%‘% ,
optionally substituted with 1, 2 or 3 substituents each independently from
each other selected fromthe group of al kyloxy, alkyl, halo, hydroxy,
pyridi nyl, norpholinyl, pyrrolidinyl m dazo[ 1, 2- a] pyridinyl,

nmor phol i nyl carbonyl, pyrrolidinyl car b%‘L am no and 25 cyano ; Het2 is a
nmonocyclic heterocyclic radical select ed from the group of pyrrolidinyl,

pi peridinyl, norpholi nybstitugys; eaeh jadependentiiafzonl sakh oth)ey,rsaléaécyﬂrqm theur anyl ,

thienyl, i soxazol yl, tépdug%,pﬁayd nitrh, AR AR Ya di@iky Rl M di nyI
pyrizinyl, and pyrlda | 0 | C c hete di cal selected
fromthe group of benﬁ’ e?’%‘yg?’ﬁé{gi %ﬂ'x%lﬂ‘yﬁ%‘mypﬁ%’ﬂ“ﬂ%ﬁ’g ﬁ’iﬂa i ndol yl ,
chronmenyl and benzi i depaei apf di(aldrmipecapenyl; optional |y subst ituted with one
or nore radi cal Arsel eds eghthalem dr Plenylgsptiomallp§ubditnited with 1, aloky | , hal o, hydr oxy,

alkyl, piperidinyi . Plbciths cactblchiitbmy 850 ARl kibexiGarkony! ; and 35
al kyI is a strai ght hydro gb (?ﬁ(ytrﬁaﬁl h)ﬁgw nrggai‘ t.0 c%on at ons,
optional |y substituted WP HS' &Y % TYPEPRY P%l’eff‘@p 20041033428

PCTI EP20031050697 - 8@ygolidinyk migrael ha-alpytidinydimegpholinyleaponyt, cl ai ns 1- 2,
characterized in that ggrolidiylirbdh®l fiiho andidghnat t ached to the 2-position or R

s A’ ang attaghpd tq} &ogycﬁgﬁat&acgam@ gfs‘é%&%}?owe B56P5 G RGyL © any of

cl ai s 1 , Characterize
pyrazalyl, nmdazo yl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,

thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl ; or a bicyclic heterocyclic radical selected from the group of

i

quinolinyl, quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,

15 benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl and
benzothienyl ; each heterocyclic radical may optionally be substituted on
any atom by a radical selected from the group of halo and alkyl ;

Het? is a monocyclic heterocyclic radical selected from the group of
pyrrolidinyl, dioxolyl, imidazolidinyl, pyrrazolidinyl, piperidinyl,

20 morpholinyl, dithianyl, thiomorpholinyl, piperazinyl, imidazolidiny],
tetrahydrofuranyl, 2H-pyrrolyl, pyrrolinyl, imidazolinyl, pyrrazolinyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazoly), thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl and triazinyl ; or a bicyclic heterocyclic radical

25 selected from the group of benzopiperidinyl, quinolinyl, quinoxalinyl,
indolyl, isoindolyl, chromenyl, benzimidazolyl, imidazo{1,2-a]pyridinyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, _
benzofurany! and benzothienyl ; each radical optionally substituted with
one or more radicals selected from the group of Ar', Ar'alkyl, halo,

30 hydroxy, alkyl, piperidinyl, pyrrolyl, thienyl, oxo, alkyloxy,
alkyloxyalkyl and alkyloxycarbonyl ; and

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radicals having from 3
to 6 carbon atoms ; optionally substitited on one or more carbon atoms

35 with one or more radicals selected from the group of phenyl, halo,
cyano, 0xo, hydroxy, formyl and amino radicals.

2. A compound according to claim 1, characterized in that



5 noiety is 3,5-di-(trifluoromethyl) phenyl carbonyl. 5. A conpound according
to any one of clains 1-4 for use as a nedicine. 6. The use of a conpound
according to anyone of clains 1-4 for the manufacture of a 10 nedi canent
for treating neurokinin nediated conditions. 7. The use of a conpound
accordi ng toye Ahdsbkor the manufacture of a nedi canentpdplodsfoSibd NY
enesi s, depression, anxiety disorders, pain, pancreatitis, mcturition

di sorders, in particular an overactive bladder, and irritabl e bowel
syndrome (IBS). 15 8. A pharmaceutical conposition conprising a
pharmaceutically acceptable carrier nd, as active ingredient, 2

t herapeutically effective anbunt of a~conpound according to any one of
claims 1- 4. 20 9. A pharnaceutical conposition according to claimS8,
characterized im that istl;is in a formsuitable to be orally adm nistered.
10. A process fgf the pneparation of a conposition as clained in any one of
clainms 1-4, character%qed in that a pharmaceutically acceptable carrier is
intimately mxed with a 25 therapeutically effective anount of a conpound
as claimed in af one #©xclainms I- 4. 11. A process for the preparation of a
conpound accordiXng to karcowdlenatfod; nore specifically according to Formul a
(1"), Formula (Lhhror EXrmaHA3' fiky1), characterized in 30 that a) a final
conmpound according to Fq{nﬁta (I) is obtained by reductive N-al kkyl ation of
an internedi atelaccord®nd’ té Formula (11) wherein'R, F.2, X, Q m n and p
are defined asRn For#ufa (1), with an N-substituted piperidinon of Formula
(1) wherejn R, Alkjsa¥pvaenthotd of attivaletighdicabdl fasulanCENmtl-80{-L), in a

reacti onignert sehuent iAsaRtnifeliafy BESEACRRN SaldthifiasiaBENt ; or VIO
2004/ 033428 PCT/ EP2003J

sﬁa?g(gl?gjbranéh%(?i, s%xra{eﬁlor unsaturated hydrocarbon radical
having from 1 to 6 carbon atoms ; or a cyclic saturated or unsaturated
hydrocarbon radical having from 3 to 6 carbon atoms ; each radical

optionally substituted on one or more carbon atoms with one or more

15 phenyl, halo, cyano, hydroxy, formyl and amino radicals ;
L is selected from the group of hydrogen, alkyloxy, Ar*-oxy, alkyloxy-
carbonyl, mono- and di(alkyl)amino, mono-and di(Ar*)amino, Ar® and
Het?;
Ar' is phenyl, optionally substituted with 1, 2 or 3 alkyl radicals ;
20 Ar? is pheny], optionally substituted with 1, 2 or 3 alky] radicals ;
Ar’ is phenyl, optionally substituted with 1, 2 or 3 substituents each

independently from each other selected from the group of alkyloxy,
alkyl, halo, hydroxy, pyridinyl, morpholinyl, pyrrolidinyl, imidazo[1,2-
a]pyridinyl, morpholinylcarbonyl, pyrrolidinylcarbonyl, amino and
i 25 cyano ;
| Het? is a monocyclic heterocyclic radical selected from the group of
pyrrolidinyl, piperidinyl, morpholinyl, pyrrolyl, imidazolyl, pyrazolyl,
furanyl, thienyl, isoxazolyl, thiazoly], thiadiazoly], pyridinyl,
pyrimidinyl, pyrazinyl, and pyridazinyl ; or a bicyclic heterocyclic
30 radical selected from the group of benzopiperidiny], quinolinyl,
quinoxaliny], indolyl, chromenyl and benzimidazolyl ; each radical
optionally substituted with one or more radicals selected from the
group of Ar', Ar'alkyl, halo, hydroxy, atkyl, piperidinyl, pyrrolyl,
thienyl, oxo and alkyloxycarbonyl ; and
35 alkyl is a straight hydrocarbon radical having 1 to 6 carbon atoms,
optionally substituted with one or more halo radicals .



Q/-"(CH2)m ~-"-~ --~ ~NNNH + O-NAl k-Y-Alk-L (~) RZ X ~(CH\-(CH2)c
(11) (IMb) a final conpound according to Formula (la) is obtained by
acylation of a final conmpound of Formula (P) wherein R, R2, X, Q in, n, p
and q are defined as in Formula (1), with an acyl conpound of Formula (V)
wherein Alk and L are defined 5 as in Formula.(1) and W is a |eaving group,
in a reaction-inert solvent and in the presence of a base ; or W(R~ R }-.

(R~ Rz- Xolo(6d#uhN26  F% +wW xwkL Rz-X | (a+d, N NONMK- L pchyebachdsodeh’ )  C€) a
final conpound according to Fornmula (la) is obtained by a base-catal yzed 10

nucl eophilic addition reaction of a final conpound of Formula (1') wherein
R, R, X, Q in, n, pand q are defined as in Fornula (1), with a
carboxylic acid of Formula (V) V\/%ggrein Alk and L are defined as in Formul a
(l), or its ester, in a reaction-inert solvent and in the presence of a
base ; or W(RSq R (R O o ~I(mn I, fo~o\'-t nhRZX PW\-(g4~

+| | D' P1kL3.- RReompodnd-atconding tAlaky ¢f cMimsN -£, Ichdracfertkdd i thatB' id Br'ahpthed fi nal conpound

accordi ng t QniataBilddo fhb 2-positi@r &' Red B aBaBabB 1AL Rsiged nucl eophilic
addition reaction of a final conmpound of Formula (F) wherein R, R2, X Q

in, n, pand q are defined as in Formula (1), with a conpound of Formula

(VI 1) wher &} spmppyadaprerdingtp anyeffcleesd - shargstopiggdrim fhat tha R -Brfe=@® is a | eaving
group,5 20 infbiely i eAcl-(tofudrertity)phényRaborgnd i n t he presence of a base ; or WO
20041033428 PCT/ EP2003/ 050697

5. A compound according to any one of claims 1-4 for use as a medicine.

6. The use of a compound accogding to any one of claims 1-4 for the manufacture of a
10 medicament for treating neurokinin mediated conditions.

7. The use of a compound according to claim 6 for the manufacture of a medicament for *
treating emesis, depression, anxiety disorders, pain, pancreatitis, micturition disorders, in
particular an overactive bladder, and irritable bowel syndrome (IBS).

15

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, 4 therapeutically effective amount of a compound
according to any one of claims 1- 4,

20 9. A pharmaceutical composition according to claim 8, characterized in that itisina
form suitable to be orally administered.

10. A process for the preparation of a composition as claimed in any one of claims 1-4,
characterized in that a pharmaceutically acceptable carrier is intimately mixed with a
25 therapeutically effective amount of a compound as claimed in any one of claims 1-
4, e

11. A process for the preparation of a compound according to Formula (1), more

specifically according to Formula (I*), Formula (I°) or Formula (I%), characterized in
30 that

a) a final compound according to Formula (I) is obtained by reductive N-alkylation

of an intermediate according to Formula (I) wherein R', R*, X, Q, m, n and p are

defined as in Formula (I), with an N-substituted piperidinon of Formula (I1I)

wherein R, Alk, Y, L and q are defined as in Formula (I), in a reaction-inert solvent
35 and in the presence of a reducing agent ; or



(R1T\W~t N-(r(Rt~ O NH+Nf' ~f VK~PI k L ~RZ-X 11~ML, ~~yk~Plk-L a') (Vi) (J
g e) a final conpound according to Formula (I°) is obtained by reductive
am nation/al kylation of a final conpound of Fornula (I) wherein R, RZ, X
Q m n, p and q are deflned as in Formula (1) with a conpound of Forrrula

(M11) wher e n k and L are defined as in Fornula (I

| eavi ng grou?fozp‘ﬁ/oé“?seactl on- inert solvent and in the pgcgg‘%ﬁ%og%%)]sma base ;
or R -(/(R)g (R1)g L X~~-N~/\--N~1PlIlr L RZX('1 (obk \-") Ay-11T1
") (IC) (" f) a final conpound according to Fornula (1) is obtained by
converting conpounds 10 according to Formula (1) into each other foll ow ng
art-known transformation reactions ;8&nd further, converting conpounds
according to Formula (1) into an acid addition sal t by treatnment with an
acid, or into a base agdition salt by (rgat ment with a base, or conversely,
t he aC|d addi tion aalt 'fgrm may be conv_r\ted into the free base by
treatment with alk he Yas n sal e converted into the
15 free acid bygtrga 2)V\Ir\_t(ta(,42§n§a§| '9 yR(ppg%aEl ng thg{)N-OXI de and/ or
stereochem cal ly |sorrer| c forns thereof. 12 A process for the preparation
of a compound according @ Formula (XI11), @mMaracterized in that a conpound
accordi ng to For mul a (XI) wherein Ais an aryl 20 or heteroaryl, Z may be
any noiety, e l.ow ere each variable is
defined as in E’E)) %mftfcg Hoyp aﬂ:’ﬁr&lm%zto mﬂﬁjale& lsﬁg{ame by OHO%I fgger rangi ng
from1 to a nurf@pouag ortfﬂ&a@‘mh%ﬂﬁﬁe#‘ Gf WaP’IPé‘Bﬂéa’@le%ﬁasa‘Porrs in the
aryl or het er o&oyhulan@), ettlyanscylicompead bfbromld (V) sherindk suddt @elddfis¢der oar yl  Het

gﬁgordl Ngst o Fof MHoAmia{) shd W il MR REESSRCE a Mactfclifddkbivént ai0HHes of Pd( OAc) 2

presence of a base ; or

R’ /R R
Q I(ch I o ,(‘Wm/—\ '
/'>_N/_\ +1/|J\/L_> —<_/J\A|k|_
R2-X \GHh, WAk ‘X \“0“9" \“WZ’P
@) V) as

c) a final compound according to Formula (I*) is obtained by a base-catalyzed
10 nucleophilic addition reaction of a final compound of Formula (T') wherein R', R?,
X, Q, m, n, p and q are defined as in Formula (I), with a carboxylic acid of Formula
" (VI) wherein Alk and L are defined as in Formula (I), or its ester, in a reaction-inert
solvent and in the presence of a base ; or

R ® R R

; Q /'I(CHz)m T\ I—\ 0 Q /')‘(Q"z)m /-\N_<——/
! L — N N
PN "_ 'N‘<_/NH +HO)LAIk/ Rz—x>\_ \—(GZ; \—(CHay

RP—X  \(CHin “—(Crob

0
A

(I vD a?
15
d) a final compound according to Formula (I”) is obtained by a base-catalyzed
nucleophilic addition reaction of a final compound of Formula (I') wherein R', R?,
X, Q, m, n, p and q are defined as in Formula (I), with a compound of Formula
(VIII) wherein Alk and L are defined as in Formula (I) and W2 is a leaving group,
20 in a reaction-inert solvent and in the presence of a base ; or



25 1, 3-bi s di phenyl phosphi nopropane, in the presence of a suitable base,
preferably Cs2C03 or K(AcO and in a reaction-inert polar solvent. WO
2004/ 033428 PCTI EP2003/ 050697 -89 (Hai)r (Hei)r Z4 HetH+ Z (XI) (XI1)
(XI1)y R (R1)g QCHz)mZt=2 "-N N N-N-A k-Y-Al k-- >-L(r-H)p R-X(CH2)n
13. A process according to claim 12, wherein Hal is bro | IS
phenyl or pYOYMN#H#2Z is 22 and Het is selected from {B&eﬁéﬁzgoggg’ﬁﬁ

i mdazo[ 1, 2-a] pyridinyl, pyrrolyl and thienyl. 5

-88-
1 1 R1 R‘l
R ® o Hom (l LIPS
Q  /CHw 0 B N\
NN N‘CNH"‘W?'\ AL — >‘N\_ )‘N\_, N"A'kJ\Nk—L
ReX (G \—(CH AK Ak R-X  \“~(CHy “—(CH

@) (VID) a

e) a final compound according to Formula (I°) is obtained by reductive
amination/alkylation of a final compound of Formula (I') wherein R', R%, X, Q, m,
n, p and q are defined as in Formula (I) with a compound of Formula (VIIT) wherein

5 Alk and L are defined as in Formula (T) and W3 is a leaving group, in a reaction-
inert solvent and in the presence of a base ; or

R’ ®)q : 3 R
Q l—wm Q fl"%%n M\ l'\
N/- N/_\ _\N-l + WL »—N N | N—Alk—L
Ak R-X \crgy -

R—X \—h), -,
) (VIII) @)

f) a final compound according to Formula (I) is obtained by converting compounds

10 according to Formula (I) into each other following art-known transformation
reactions ; and further, converting compounds according to Formula (I) into an acid
addition salt by treatment with an acid, or into a base addition salt by treatment with
a base, or conversely, the acid addition salt form may be converted into the free
base by treatment with alkali, or the base addition salt may be converted into the

15 free acid by treatment with an acid ; and by preparing the N-oxide and/or
stereochemically isomeric forms thereof.

12, A process for the preparation of a compound according to Formula (XMI),

characterized in that a compound according to Formula (XT), wherein A is an aryl

20 or heteroaryl, Z may be any moiety, preferably a moiety Z' as defined below
wherein each variable is defined as in Formula (I), Hal is an halogen and r is an
integer ranging from 1 to a number equal to the number of available carbon atoms
in the aryl or heteroaryl-moiety A, is reacted with an unsaturated heteroaryl Het
according to Formula (XII) in the presence of catalytic amounts of Pd(OAc), and

25 1,3-bis diphenylphosphinopropane, in the presence of a suitable base, preferably
Cs,CO; or K(AcO) and in a reaction-inert polar solvent.
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-89.
(Hal), (Het)
H
~® - @ @
(X)) (X1N) (Xitr)
R R')q
Q 7
Z'= N

S /—\ -
b Gl /N—<;/N—Alk—Y—Alk—§
RZ-X (ol \—(CHp

13. A process according to claim 12, wherein Hal is bromo or iodo, A is phenyl or
pyridinyl, Z is Z' and Het is selected from the group of imidazo[1,2-alpyridinyl,
pyrrolyl and thienyl.



