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4- ALKANOYL- PI PERI DI NE DERI VATI VES AND THEI R USE AS NEURCKI NI N ANTAGONI STS 5
Field of the Invention This invention concerns substituted 4-al kyl- and

4- al kanoyl - pi peri dine derivatives having neurokinin antagonistic activity,
in parti cul‘g? H@RAPEft agoni stic activity and a conbi ned PIQ&i‘?"&W@S’“é‘ﬁ?”agoni stic
activity, conpositions conprising themand jheir use as a nedicine, in
particular for the treatment and/ or prophylaxis of schizophrenia, 10 enesis,
anxi ety and depression, irritable bowel syndrone (IBS), circadian rhythm
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mammalian central and peripheral nervous system (Bertrand and Geppetti, Trends

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

914 (1995) ; Maggi, Gen. Pharmacol. 26:911-944 (1995) ; Regoli et al., Pharmacol.
20  Rev. 46 (1994)). They share the common C-terminal sequence Phe-Xaa-Gly-Leu-Met-

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

involved in neurogenic inflammation. In the spinal cord/central nervous system,
tachykinins may play a role in pain transmission/perception and in some autonomic
reflexes and behaviors. The three major tachykinins are Substance P (SP), Neurokinin

25 A (NKA) and Neurokinin B (NKB) with preferential affinity for three distinct neurokinin
receptor subtypes, termed NK,, NK;, and NK;, respectively. However, functional
studies on cloned receptors suggest strong functional cross-interaction between the 3
tachykinins and their corresponding neurokinin receptors (Maggi and Schwartz, Trends
Pharmacol. Sci. 18: 351-355 (1997)).

30 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,
receptor closely resembles the NK; receptor of guinea-pigs and gerbils but differs



-2 markedly fromthe NK1 receptor of rodents. The devel opment of neurokinin
antagonists has led to date to a series of peptide conpounds of which m ght
be anticipated that they are netabolically too labile to be enpl oyed as
phar maceut iwaghbaoaeti ve substances (Longnore J. et al.,pdN&Roifoddsod- 23
(1995)). 5 The tachykinins are involved in schizophrenia, depression,
(stress-related) anxiety states, enesis, -2nfl ammatory responses, snooth
nmuscl e contraction and pain perception. Neurokinin antagonists are in

devel opnent for indications such as enesis, anxiety and depression,
irritabl e bowemadgdiyfomethe NESyeceptor ofthdemts.r Fhye dayelepwentrof aperekininantagenisth

pai n, neuroge | nf tLon, ) rEL Liser.der
ot cept i on. 1 et B GRTER st oER iU RomBhiie o rh 88 bR B Gon Mo they
ItO(r)\t enti alt_ in ems:%@ablahwlgiewlebi&itflbeamﬂlo&ﬂtﬂas Wc&lﬂﬁg&?ﬂ@tﬁﬁh&:@? |
erapeutic potential jn as [ & , antagonists seemto play a
role in the tré&“ﬁ@ﬂfefof“gamﬁ@wagﬁﬁ()ﬁ ardina, G et al. Exp. Opin.
Ther. Patends, 10(fjeta ﬁmﬁﬁ%&%@&%&m%aqzmé?@&m@iba,-(sée%s-&mé@me a
The NK3 antagoni st SR142801 (Sanofi) was recent §shown_ to have _
anti psychoti c states,ieviesis, inflamypdtoryspsporses,cmegthi revscle opntracdion apd paie pereeptiaRgat i ve
synptons (Arvapti s, |. el . ) tivatiop. of NK1L
receptors causgé&glﬁ%&’eaﬂ/aégg; P é'XEeSI%SP%lopéE\;e%ﬁ{EEﬁ%d{/%ﬁ%jses}xcehc%te%né@%,ua%gxte naclzlgI P (SP)
pl asma | evel s depteshisd, iahitdgbowe spndaorae (IBBY icireaiiadGhytbmblistarbariced, wiscerali pain,
several animal nodel s.. JThe NK, antagonist. from Merck, M-869 shows
ant i depressant“%??&?&’ﬁénfiwoﬁr”&m&%?ﬂ ‘giﬂr‘y’g%uaﬁd pRsicePien: [DpARIHES ve due

toa highmepl anxbam%%ﬁs@gme digh thivBpRaY Botentlal i desisaAd agRBsh ahd MK,

d axo- Vel cone (S)- GR205,171 was shown to, enhance dopani ne release in the
frontal cort examagoniststhayea high thesanentic potertiabinagthmadteatmentssdvks agagewistsi . |

Novenber 2001) t, 1 g%&? gyﬁﬁg@g Wg}l@ t ' |
conbi nation w ?e#nﬁkkﬁztﬁ{}g%g%?%ﬁﬂmmu fj e eﬁaerﬁlﬁg‘%a ellgal ?1’2(? e?gg??p%dasl}l?t ive
and negati ve sYkgrt Parentgfl066)h93%900r (2000) andischizophrariad depr essi on Depression i s

one of the nost conmon affective disorders of nodemsociety with 30 a high
and still increasing prevalence, particularly in the younger nenbers of the

popul ati on15 ThgchidobBrehia®e preval ence rates of Mjor depression (MDD, DSMIV)
is currently estijmated to be 10-25 % for wonen and 5-12 % for men,_ whereby

in about 25 WO 2005%d¥eniegprisy HHAGER) (Fanefgvasrecently shown to have antipsychotic
activity in schizophrenic patients without affecting negative symptoms (Arvantis, L.

ACNP Meeting, December 2001). Activation of NK, receptors causes anxiety, stressfull
events evoke elevated substance P (SP) plasma levels and NK, antagonists are reported

20  to be anxiolytic in several animal models. The NK, antagonist from Merck, MK-869
shows antidepressant effects in major depression, but data were not conclusive due to a
high placebo response rate. Moreover, the NK,; antagonist from Glaxo-Welcome (S)-
GR205,171 was shown to enhance dopamine release in the frontal cortex but not in the
striatumn (Lejeune et al. Soc. Neurosci., November 2001). It is therefore hypothesized

25  that NK;antagonism in combination with NK; antagonism would be beneficial against
both positive and negative symptoms of schizophrenia.

Anxiety and depression

Depression is one of the most common affective disorders of modern society with
30  a high and still increasing prevalence, particularly in the younger members of the
population. The life time prevalence rates of Major depression (MDD, DSM-IV) is
currently estimated to be 10-25 % for women and 5-12 % for men, whereby in about 25



% of patients the |[ife tinme MDD is recurrent, without full inter-episode
recovery and superinposed on dysthym c disorder. There is a high
co-norbidity of depression with other nmental disorders and, particularly in
younger popwbabdsemhi gh association with drug and al coha/eusesishn t he
view of the fact that depression primarily affects the 5 popul ati on bet ween
18- 44 years of age e.g. the nost producti vé- popul ation, it is obvious that
it inmposes a high burden on individuals, famlies and the whol e society.
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20  or flight" reaction characterised physiologically by vascular dilatation in skeletal muscles
and decrease of mesenteric and renal blood flow. This cardiovascular reaction is
accompanied by a behavioural response observed in rodents after noxious stimuli or
stress (Culman and Unger, Can. J. Physiol. Pharmacol. 73:885-891 (1995)). In mice,
centrally administered NK, agonists and antagonists are anxiogenic and anxiolytic,

25  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 et 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.

30 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



-4 in response to traumatic or noxious stimuli and substance P-associ ated
neuro- transm ssion may contribute to or be involved in anxiety, fear, and
the enotional disturbances that acconpany affective disorders such as
depressi on wodommyizeiy. In support of this view, changesi/rpr2sdishsisance P
content in discrete brain regions can be 5 observed in response to stressful
stinmuli (Brodin et al., Neuropeptides 26: 293- 260 (1994)). Central injection
of substance P minetics (agonists) induces a range of defensive behavioural
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in guinea-pigs can be antagonised by antidepressants such as imipramine and fluoxetine

as well as L-733,060, an NK, antagonist. These studies provide evidence suggesting

20  that blockade of central NK, receptors may inhibit psychological stress in a manner
resembling antidepressants and anxiolytics (Rupniak and Kramer, Trends Pharmacol.
Sci. 20:1-12 (1999)), but without the side effects of present medications.

Emesis

25 Nausea and vomiting are among the most distressing side effects of cancer
chemotherapy. These reduce the quality of life and may cause patients to delay or
refuse, potentially curative drugs (Kris et al., J. Clin. Oncol., 3:1379-1384 (1985)).
The incidence, intensity and pattern of emesis is determined by different factors, such as
the chemotherapeutic agent, dosage and route of administration. Typically, early or

30  acute emesis starts within the first 4 h after chemotherapy administration, reaching a
peak between 4 h and 10 h, and decreases by 12 to 24 h. Delayed emesis (developing
after 24 h and continuing until 3-5 days post chemotherapy) is observed with most



-5 ' high-enetogenic' chenot herapeutic drugs (level 4 and 5 according to
Hesketh et al., J. din. Oncol. 15:103 (1997)). In humans, these

“hi gh-enetogenic' anti-cancer treatnents, including cis-platinum induce
acut e enesiwoizmsmo9890 and del ayed enmesis in 60-90% of cangERnopakisents. 5
Ani mal nodel s of chenotherapy such as cisplatin-induced enesis in ferrets
(Rudd and Nayl or, Neuropharmacol ogy 33:1607-1608 (1994) :; Naylor and Rudd,
Cancer. Surv. 21:117-135 (1996)) have successfully predicted the clinical
efficacy of the 5-HT3 rec§£tor ant agoni sts. Al though this dlscovery led to
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efficacy (De P8¢y oteancer patieRisn yal s of | nternal Medici ne 113: 834- 840 (1990)
, Roila, Ongol ogy A§9na1§13dél§3f&hlz&%§r)e)ap¥ Q&‘c%rusmg]faﬁﬂ%ﬂu@dre&&@fswfeﬁe@mudd

i on

effective treatnents for the 15 preven oth acute and del ayed enesi s,
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enesis in man | absence of “concom t erapy yt et
Cancer 25 37: 834d#2¢ ¢I200ibkaly ofNbrtexnal Medicihe 113\834E8@|(199_0) Reda, Btolog0- 195

1999)). Wen et her with dexane sone an

gant agQ}i st s, nﬁ&gg%/gﬁ ﬁﬁ?ﬂ ?ﬁ? ﬁ?sgfm@&éﬂoségkﬁgﬁv%%?"gﬁ%s %Tl_{%l 974, al so
known as EzSOppfe&mwonMu@mtae@@an&mdmem @dmse%cw hfidn@nalfeetdredélsyedn t he
prevention of acute enmesis (Canpos et at, J. col. 19:1759-1767

(2001) ; Heskevemisingand/or ryuses (Apterpetic Slrbcm@w'wfb@wl 9:830-828 41 $94))-
ant agoni sts are ach] arany SATE Malsdfist AR o R Io TR ot
al., Br. J. Ph aﬂrafaéoPhaﬂzibBoBExﬁﬂérl 2663270 27{33(11993)9 ahd aprtpitant (aNe knopihas macol .
35:1121-1129  \1x 869 or L-754,030 ; Kramer et al., Science 281:1640-1645 (1998) ; Rupniak and
20  Kramer, Trends Pharmacol. Sci. 20:1-12 (1999)) have now been shown to inhibit not
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’
emesis in man in the absence of concomitant therapy (Cocquyt et al., Eur. J. Cancer
25  37:835-842 (2001) ; Navari et al., N. Engl. L. Med. 340:190-195 (1999)). When
administered together with dexamethasone and 5-HT; antagonists, moreover, NK,
antagonists (such as MK-869 and CJ-11,974, ;1180 known as Ezlopitant) have been
shown to produce additional effects in the prevention of acute emesis (Campos et al.,
J. Clin. Oncol. 19:1759-1767 (2001) ; Hesketh et al., Clin. Oncol. 17:338-343 (1999)).
30 Central neurokinin NK, receptors play a major role in the regulation of emesis.
NK, antagonists are active against a wide variety of emetic stimuli (Watson et al.,
Br. J. Pharmacol. 115:84-94 (1995) ; Tattersall et al., Neuropharmacol. 35:1121-1129



WO 2005/ 097774 PCT/ EP2005/ 051509 -6 (1996) ; Megens et al., J. Pharnuacol.
Exp. Ther. 302:696-709 (2002)). The conpounds are suggested to act by

bl ocki ng central NKl-receptors in the nucleus tractus solitarius. Apart
from NK1 anyegensjsiivs CNS penetration is thus a prerequi Sideep2bd@fosishe
antienetic activity of these conmpounds. Loperam de-induced enesis in ferrets
5 can be used as a fast and reliable screefiing nodel for the antienetic
activity of NKL antagonists. Further evaluation of their therapeutic val ue
in the treatment of both the acute and the del ayed phases of
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conveyed to the brain stemand to the viscero- somatic cortex. Visceral pain

may be caused ByPhesBeohstll23hr23d 63008 apd other pharpacelpgicabehalenaes. It isrunkikelnt i on
(e.g. chol ecysiy.t ) L o0 14 | 858 L sg%t =1 on
(e.g, urether gl{a%éﬁ%fyag%é&ﬁ%}h%ﬁloggday ofmncgld%g%é}?gte@?ésn&%{xe?or \?ireg%gr al pain
| i nked to or gabith tii ‘sorelend ‘dalayed’qrsses oberoesis. of t he viscera) still focuses
on opi ates. Recent evidence suggests that non-organic visceral disorders
such as irritable bowel syndronme (IBS), non-cardi ac chest pain (NCCP) and
chroni c pelyi cvipeéml pairyanddiditahhle Bbwelfsixdioe B8) e of “vi sceral hyperal gi a".
The latter is defipned eas a condiition in 30 whi ch_ph%si o] ogi cal , non- pai nf ul
visceral stimuli (¥ISgEra g*ﬁ’ﬂsaﬂ?%{egeﬁ%péllul)se’llsé’%mfmé% i"dﬁ’#‘“a_ﬁ?él"b@BW of pain
due to a decreaRed higsesnehd, HephtobiiuR tra¥l #IQUIrEEenYIRALH! £RISE Barltiitted 16 tHeeCt @

state of a permanent,” post-inflammatory resetting of the threshol d for
central nervous system resulting in conscious perception. Both the vagal nerve via the

nodose ganglion and the primary sympathetic afferent nerves via dorsal root ganglias

20 (DRG) and second order neurons in the dorsal horn serve as the initial pathways along
which visceral sensory information is conveyed to the brain stem and to the viscero-
somatic cortex. Visceral pain may be caused by neoplastic processes (e.g. pancreas
cancer), inflammation (e.g. cholecystitis, peritonitis), ischemia and mechanical
obstruction (e.g. urether stone).

25 The mainstay of medical treatment for visceral pain linked to organic disorders (in
casu cancer of the viscera) still focuses on opiates.

Recent evidence suggests that non-organic visceral disorders such as irritable
bowel syndrome (IBS), non-cardiac chest pain (NCCP) and chronic pelvic pain may
originate from a state of "visceral hyperalgia". The latter is defined as a condition in

30 which physiological, non-painful visceral stimuli (e.g. gut distension) lead to conscious
perception of pain due to a decreased threshold for pain. Visceral hyperalgesia may
reflect a state of a permanent, post-inflammatory resetting of the threshold for



WO 2005/ 097774 PCT/ EP2005/ 051509 -7 nenbrane depol ari zati on at neuronal
synapses within visceral sensory pathways. The initial inflamation my
occur at the periphery (e.g. infectuous gastroenteritis) or at the site of
vi sceral seM@av/0pHformati on i ntegrati on (neurogenic i nfACAMPAOGISOMSIN t he
dorsal horn). Both SP and cal citonin gene;rel ated peptide (CGRP) have been
shown to act as 5 pro-inflammuatory neurop'g'ptides I N neurogenic

i nflammation. Visceral hyperalgesia is currently considered as one of the

prime targets for.dru evel o nt ained at treating,functional b I
Gl seases. Cuhi cHeBbENT deprir e e aniraph S b B AR A aRB o e
constitute an Rl HBBAMEOEH mfmwmme PripAb6 e g Ninfeetutls gafroémetitiipor 4t tee
costs, prescription costs and absenteism Current treatnent, options 10
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(diarrhea-1BS), anongst others. ne o lese dpproaches has been shown to
be very ef f&ct proeipflarpmatoicndusapeptiden int megrgemig inflaimmatiomw dose tricyclic

anti depressants ang. SSRI.s are used to .treat visceral..hyperal gesi.a in

pai n- pr edoni nant @gfe ﬁut{ypﬁrg Sl%fsé:élgggﬂyocfonﬁlg?‘rrﬁoﬁsn(alg%rgglyy#gn %ﬁ&gtsscﬁgrndﬁ%ler abl e
ef fects on col agvevpideatdiintd atr@ahNBmEtRmaEboVe] Hikedsty, S/hich@kccirhm$s o5 of i ed a
consi derabl e nunber of nolecular targets that could, serve for drug

devel opnent i ntheyestert Rapulafige, Aheyeconstitute|3a ROTMQNE SREE-RIONPBRCPRFTE In EHRS CGRP

receptor, 5-14J8c4igf ¢RleQbsts, glgésblﬁmtc%sé ShERHsOHSism A0Gkdn? FrekiRIBRRPABAL! d

receptor. ldeally, a "viscer anal gesi ¢ conpound” shoul d bl ock hei ght ened
sensory tr dhsf eclufle enti-spaemodicc@B8 and NOGP), 2001anidityiagants(e-gategasoradig t he nor nal

physi ol ogi cal ho 1 asi f . th I e h [ . si ve not or
activity, abso?oﬁgﬁgaﬁmgﬁgggg%xlaé}'el%é%nsé\%agg}sl(g#s)aﬁl %ﬁg &T"%gire éai?ig&%:agl% I1'i ng
evi dence | i nki agorngacttiibds.nNioné¢ of theseapprahcheohastepii shosvnstb o abdyieffigetive, nunber of

pre-clinical publ.icati.ons on the role of NK1, NK2 and NK3 ptors.in
Ul oceral pai n’ BCURLBIRROMANT, At o oG apcenreniias P S5 H5teklen « he
i nplication of yréf viVkdral &la NpRin-Sreathinkt IS, BudBoth icfab &k @NEorhpbuhd Mt | on

hypersensitivity rodent nodels. Recently, Kanp et al., J. Pharmacol. Exp.
S

Ther . 299: 1b%5- 1hayecouderableeffpststoncpolonisdrangit Cngping aesearetuinghis fickd hes ideprifisd
ant agoni ot . - SubSy BReEBls Ak it Rl TRl Bt LA ARMPLLE DGR |
clinical pain st@radypiralgesicdi Tigse/inslude NK reeéptors;tthe ESRPreepar, SaHT,
Castroent €1 38 yu AR £URM o BNl Ao RRERD: B, B30, o0 o
Adin. Pharm Tatlgesio ¢orhpSund2 hdukDBIOYK heightened sensory transfer from the viscera to the
20 CNS without affecting the normal physiological homeostasis of the GI tract with regards
to propulsive motor activity, absorption and secretion, and sensation.
There is compelling evidence linking tachykinin to visceral nociceptive signalling. A
number of pre-clinical publications on the role of NK,, NK; and NKj receptors in
visceral pain and visceral hyperalgesia indicate a discrepancy between the implication of
25 NK,, NK; and NK; receptors in the different inflammation hypersensitivity rodent
models. Recently, Kamp et al., J. Pharmacol. Exp. Ther.299:105-113 (2001) suggested
that a combined neurokinin receptor antagonist could be more active than a selective
neurokinin receptor antagonist. Substance P and NK;, NK; and NK; receptors are
elevated in clinical pain states, including visceral pain states (Lee et al., Gastroenterol.
30 118: A846 (2000)). Given the recent failures of NK; receptor antagonists as an
analgesic in hurnan pain trials (Goldstein et al., Clin. Pharm. Ther. 67:419-426 (2000)),

combinations of antagonists may be necessary to have a significant clinical effect. NK;



conbi nati ons of antagoni sts may be necessary to have a significant clinical
effect. NK3 CVO 2005/097774 PCT/ EP2005/ 051509 -8 receptor antagonists are
anti-hyperalgesic (Julia et al., Gastroenterol. 116:1124-1131 (1999)) ; J.
Phar macolL Bx@200Flerr7£99: 105- 113 (2001)). Recently, the ipoamreesestsoof NK1L
and NK3 receptors but not NK2 receptors at _spinal |evel was denonstrated in
vi sceral hypersensitivity nedi ated by noci‘%‘epti ve and non-noci ceptive
afferent inputs 5 (Gaudreau & Pl oudre, Neurosci. Lett. 351:59-62 (2003).

Combi ni ng the NK1-2a antagonistic activity, could therefore represent an
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| ndeed nore than 80%of visceral primary afferent contain substance P
conpar ed with 2nAROYisHGagtivity sould therefore sepragrnt andpiepsstingstharapewtic 4ugstddidheed in
gastrointestin bl LQieorQlisc@hal genterol . 120:938-945
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Because of this duah reaspreblernupbehofpus tlinoéahpeldicativab owestthd ioleof Niadre¢eptors

noci ception, NKI .antageni sts are.consider to hav tenti al anel iorate
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drugs. Anal ogo t i ies, the. effect of vanillaqids. is di at ed
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hyperexcitability. The NK receptors involved in this effect are peripheral
NK2 symptoms in IBS patients.

20  Urinary incontinence

Urge urinary incontinence is caused by urinary bladder or detrusor hyperreflexia
(“irritable bladder”). This hyperreflexia relates to hyperexcitability of bladder sensory
afferent C-fibers projecting to the spinal cord. The origin of C-fiber hyperexcitability is
multifactorial but occurs for example after bladder infection and chronic distention of
25  the bladder wall (eg. benign prostate hypertrophy, BPH). Hence, treatment should be
aimed at decreasing neuronal hyperexcitability. Intravesical instillation of vanilloids (eg.
capsaicin) results in a long-term beneficial effect on detrusor hyperreflexia refractory to
conventional treatment with anticholinergic drugs. Analogous to animal studies, the
effect of vanilloids is mediated through a neurotoxic effect on sensory nerve terminals.
30  In human bladder, subendothelial sensory nerves contain tachykinins, which drive
detrusor hyperexcitability. The NK receptors involved in this effect are peripheral NK,

receptors and to a lesser extent, also NK; receptors. The latter are claimed to play a role



receptors and to a |l esser extent, also NKI receptors. The latter are clained
to play a role WO 2005/ 097774 PCT/ EP2005/ 051509 -9 in bl adder hyperreflexia
at the level of the spinal cord. As a consequence, a centrally acting

NK, / peri phevabdogosmotds ng NK2 ant agonist is preferred for pichapedeasizpnt of
detrusor hyperexcitability. Interestingly, activation of NK2 receptors

i ncreases aromatase activity in Sertoli c%1|s. NK2 receptor antagonists
reduce serumtestosterone levels in mce, and 5 this may be of therapeutic
i nportance in BPH. Background prior art_ Conpounds containing a

| - pi peri di n- 4- ¥ blasdgrdypetrefleriab thetlovehel the pipal candeds # FonseEyenge: 2 comaling |
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P ant agoni sts, rilm 25, 2002 by daxo Goup Ltd,
for their spechypereacitahilitydutsrestinghye actoktion of NIt moephirs insreasasaeonsgtase nftivital | y
were discl osed 4-pi i,n-1-vl - piperidine-|l-carhoxy]ic gcid .am.de

or [ vat i vas) - el B 3fka icagtor BldihistaRfionsah 158lrichs) Ve i B and

Phar maceut ixa tNishay He@f thigdpeatic injpeBiaic@€BPH. ant agoni sts for influencing the

circadian timng system and in 15 WD 02/ 062784-Al, published August 15,
2002 by Hof &nann-La Roche AG for use as neurokinin 1 antagonists. The

conpounds of tge rgg@g}i ifvention differ fromthe conpounds of the prior
art in the substl L?lo % he pi perazinyl/im dazolidinyl noiety, as well as

in their inprovedahpdundscontaining & hipipeodint4-yl-pipriazingh moigty werapublisbedvour oki ni n

ant agoni sts w rapeut i ue, ecial |l yofor the ty nment__and/ or
prophyl axi s ofwsbc I lzéégﬁ'r‘gﬁipgf,’m%g@saygf 1@?%3@'?“ S%@“&%@@@%%&% "M Fabl e
bowel syndrionesubstifee P witagonidispin WOY2/BI867]ipablishedASHE2S5, P06 BCGRRP Girdup

noci ception, pain |n‘part|calar vi sceral . and neuyopat hic

.pal n,
pancreatitis, neuiopieitispecialpivantages %W,euré?&“ﬁh’d{tageﬂlﬁféﬁinereo“ﬁg‘ilgﬁé‘vi"(?ée pul nonary

di sease _(CODD)di&ﬂ&e@h%ﬁﬂéﬂzﬁﬂ-?—?l-ﬁib&ﬂﬁ&eféarﬁ&@ﬁc%&d%ﬁdﬁfeﬁviﬂi’@ﬂpﬁli nence. 25
Description of the Invention The present invention relates to novel 4-alkyl -

and 4- al kanoy! W8 @303d8rfel, published Mazg 93, 200¢ by danseent RhampaseyfioadY. ¥, forssetd a (1)
VO 2005/ 097774su€%c§%91§81%§t}§&%nﬂdeﬁ8ngﬁle(cm timing system, and in

15 WO 02/062784-A1, published August 15, 2002 by Hoffmann-La Roche AG for use as

neurokinin 1 antagonists.

The compounds of the present invention differ from the compounds of the prior
art in the substitution of the piperazinyl/imidazolidinyl moiety, as well as in their
improved ability as potent, orally and centrally active neurokinin antagonists with

20 therapeutic value, especially for the treatment and/or prophylaxis of schizophrenia,
emesis, anxiety and depression, irritable bowel syndrome (IBS), circadian rthythm
disturbances, pre-eclampsia, nociception, pain, in particular visceral and neuropathic
pain, pancreatitis, neurogenic inflammation, asthma, chronic obstructive pulmonary
disease (COPD) and micturition disorders such as urinary incontinence.

25
Description of the Invention
The present invention relates to novel 4-alkyl- and 4-alkanoyl-piperidine derivatives
according to the general Formula (T)



Q -(CH2)m\c(CH2)i 2 (I ~N\Z4 NM /NAKk- Y-Alk-L) R-X\-(CH)nR
-(CH2)p (CH2) k the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally isonmeric forns thereof, the N-oxide form

t her eof andvpemdnwrgs: t hereof, wherein : D. is an integercTageasois0, 1 or 2
, 5 mis an integer, equal to | or 2, provided that if mis 2, then nis |
each R independently from each ot her i s-Wel ected fromthe group of Ar',
Ar' -al kyl and di (Ar' ) alkyl; Ris sel ected from the group of hydrogen,
hydroxy and al kyloxy ; Zis a b| valent radical -(CH2); , whereinr is an
integer equal to 1, 2, 3, 4 0R5 10 and V\/ner? one radi cal -CH2- is

optionally repl aced by a >C- radi.cal ; or re taken together t
forma trival ent radic® K##@?m-, inr 'F—s(c )Jlnteger equal to@,
3, 4 or 5 and wherein ;?e—rmdl ca g:lz-Nl s om»-eg_l-l nyé\dkatéﬂ—bNIa—tc.
radical ; p is an pateger e I or ; is a
coval ent bond or a‘hiv entqL gﬂRof forr{%ﬁé?p 0- (%F%)k or - each R3

i ndependently from each other, is hydrogen or al kyI ; R2 is aI kyl, Ar2,
Are-al kyl, Het' or Het'-alkyl ; q is an integer, equal to O or 1; 20 ] is

an integer, eqthalpharmabeutitaltyr acZeptablémdid;oxamsé addétipmrsaltetyerabf, the s@reothamicdly; VY is

| ent bond bi O h Al k
epr osent's, | nORBEHIGHDY Perebh ROoR b £y OO PN IBRAOC VB ot

strai ght or branched,is anintdpet, @gud o OiNSeHtr at ed hydrocarbon radi cal having 25
froml to 6 carbon atons ; or a cyclic saturated or unsaturated hydrocarbon
radi cal havi ng™ r om 3 eRingeeer e tal e providedihatifimdag, than s sral | y

substituted  oeARe ShadfBhdnips gaaamﬂa eI RoR(pEBEER BEKYL . Pheny!

hal o, cyano, roxy, torny Am no fad ca 097774
PCT/ EP2005/ 051509 - 1Ar'-alky! and di(Ar")-alkyl ;

R* is selected from the group of hydrogen, hydroxy and alkyloxy ;
Z is a bivalent radical -(CH,),-, wherein r is an integer equal to 1, 2,3,4 or §
10 and wherein one radical -CH,- is optionally replaced by a >C=0 radical ; or

R*and Z are taken together to form a trivalent radical =CH-(CH.),.;-, wherein r is an

integer equal to 2, 3, 4 or 5 and wherein one radical -CH,- is optionally

replaced by a >C=0 radical ;
p is an integer equal to 1 or 2 ;
15 Q is O or NR?;
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 ;
R? is alkyl, Ar’, Ar’-alkyl, Het' or Het'-alkyl ;

q is an integer, equalto O or 1 ;
20 is an integer, equal to 0, 1 or 2 ;
k is an integer, equal to 0, 1 or 2 ;
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
25 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 fromthe group of hydrogen, alkyl, alkyloxy, Ar'-oxy,

al kyl oxycar bonyl, nono- and di (al kyl )am no, nono- and di (Ar')am no, nono-

and di (al kyl oxycarbonyl )am no, Ar3, Ar3-carbonyl, Het2 and Het 2-carbonyl ; 5
Ar' is phenyd2009p77tinal |y substituted with 1, 2 or 3 sulpSTiEPe®MIS0%each

i ndependently from each other, selected frgm the group of hal o, alkyl,

cyano, am nocarbonyl and al kyl oxy ; Arz i's” napht hal enyl or phenyl, each
optionally substituted with 1, 2 or substi t uent s each i ndependent ly from

each ot her, se ected.fr ou m N nono- and
di (al kyl ) ani no cyands Sei%q%'ﬁ%rggw OfQV‘g‘%ed]kaky %’ﬁh éﬁ‘*yl oxycar bonyl ,
ami nocar bonyl and nondkyloxpearbéhyl, ahdayl irﬂirﬁlqm@gﬁ:hmamhono Ahd di(Ar'nadhd, idneny|  or

phenyl, optionally substituted with 1, 2 or,3 substituents, each

i ndependent |y from eé&ﬁdﬁﬂhﬂpxy@@%\‘}i"&n%ﬁém”‘t‘ heateemyliplesrand] kyl oxy, 15

al kyl', hal o, hydroxy,ydEdsl nor phol i nyl, pyrrolidinyl,
im dazo[ 1, 2-3] pyr| di nyl, "8 oI i nyl carbonyl, pynnlidinyl carbonyl, am no

and cyano ;5 Het' is aSpfmy)bypﬂlqnallhstbatltuteyi&hﬂld 2 ad B cubstigehtsceash from t he

group of pyr rolyl, pyrazo i d t hi SNy

i soxazol yl, thi azol y] tlde (Hﬂl‘égl thé/rr %e&cﬁngrzo\ﬁ? thF gr%;?rl halﬂy%i%%
pyrimdinyl, pyrazi n)&n_uﬁﬁ,drbﬂyy‘lladajﬂ(ﬂy&ky, or a bi cycl i ¢ het erocycl iC radi cal
sel ected fromt Age grqup of gqui nolinyl qui noxal i i nd

benzi mi dazol yl/ benzd&&%ﬂ&?lenymW?FW&)@&%?EHODQ?}’@EWWH }Xttgllﬁ ord _
benzi sot hi azol yl benzoiniRaty tachRhcp&agml @rﬂ%cbotﬁé?%lecﬁ@?ﬁ%é’?o‘ué of adi cal

may optionally be substituted on any atorm by one or nore 25 radi

sel ected fHbom t he gr delo, lﬂIOhahmOamdmalako}'dl(allqﬂbmnq, Sywormnddwdm(y,l‘ﬁélt)@)@cycl ic
radi cal sel ected from h I 0% , 1mdazolidinyl,
pyrrazolidinyl, pi perl yﬁ?mn %llan{iimon h%lncc)lrmr phol i nyl,

pi perazinyl, im dazoldl(d]kwimmb@rrhmhydrof uranyl 2H- pyrrolyl, pyrroli nyI ,

i m dazol i nyl, rrazaqli rro y40) ol yl, iazolyl, 30
furanyl, thi endl oxd&%vi{zrh ieptlsy g%yglﬂopﬂ?%ﬂwhysgﬁut%t ALER sppsihients _

i sothiazolyl, pyridieg ind h&éﬂﬂ?lﬂ%eacmhezlsaydted%magrb J)f xy[ i azinyl
; or a bicyclic heteroc C|IC radi cal sel ected fromthe roup o

benzopi peridi nyl, quiahelibalpl hydpexy2 prilinyg zrorghatigyl; BYH51509
imidazo[1,2-a]pyridiny], morpholinylcarbonyl, pyrrolidinylcarbonyl, amino
and cyano ;

Het' is a monocyclic heterocyclic radical selected from the group of pyrrolyl,
pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,

20 thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl ; or
a bicyclic heterocyclic radical selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothienyl ; each
heterocyclic radical may optionally be substituted on any atom by one or more

25 radicals selected from the group of halo and alkyl ;

Het* is a monocyclic heterocyclic radical selected from the group of pyrrolidinyl,
dioxolyl, imidazolidinyl, pyrrazolidinyl, piperidinyl, morpholinyl, dithiany],
thiomorpholinyl, piperazinyl, imidazolidinyl, tetrahydrofuranyl, 2H-pyrrolyl,
pyrrolinyl, imidazolinyl, pyrrazolinyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,

30 furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl ; or a bicyclic
heterocyclic radical selected from the group of benzopiperidinyl, quinolinyl,



-12 qui noxal inyl, indolyl, isoindolyl, chronenyl, benzim dazolyl,

i m dazo[ 1, 2-

a] pyridi nyl , benzoxazol yl , benzi soxazol yl , benzot hi azol yl , benzi sot hi azol yl ,
benzof ur anyYO 2HW&045éHz ot hi enyl ; each heterocyclic radi cRCTHRFPIPGnal |y be
substituted on any atom by one or nore raﬂhgals selected fromthe group of 5
Ar', Ar'alkyl, halo, hydroxy, alkyl, piperidinyl, pyrrolyl, thienyl, oxo,

al kyl oxy, al kyl oxyal kyl and al kyl oxycarbonyl ; and alkyl is a straight or

branched saturated hydrocarbon i.cal ving f EQ% L car tons or a
cyclic saturated hydr(glén%%bngerl%{%l%'g’é O?qggl\fic%og?ern@% oa%zglycl:’a"?‘b(%%&}a ons ;
optional l'y substitut edpyaidinhdettoxmmiyd, wariboazaylpbszothiabolgnbenzSothiazolyly e

radi cal s selected fromthe group, of phenyl, halo, cyang, oxo, _.hydroxy,
fornmyl and anino radﬁ’@%‘g‘:‘m%ﬂ@% Wﬁ@?ﬂﬂd&?ﬁ‘r ,etegwc-qwglﬁ@liwqupé?lggeto a
conpound accor di ng t QubRuSEHEAR atorfi By BHE Br thbde radififs RNRFATFSRM iHe GRIUDYOS
acceptabl e acid or base addition salts thereof, the stereochemcally

i someric fdins therecﬁr,l,Aﬂ%@mm,éﬁdﬁ@nﬁﬂthMﬁnﬂMhﬂﬂbmylgoﬁ t her eof ,
attached to the 3 pa POnRICREREo B MR GARP A" 07 1o 51 o ng.
T e T o o
NN R e iﬂﬁfbf@migﬁga{faz;l tsghgfi'hﬂé@dﬁw é)ﬁ%rbrﬁxﬁirg;moﬁsmﬁggﬂjng *°
according to the general For mul a (1), the pharnaceutically acceptable acid

or base adfl ti on salorsnareeadicels seleeted fremdhegrene af Rhgnylyhaleiyend, €xd:or s
t hereof, the N-oxide t F]Hg drug 25 thereof, wherein the
R2-X-C(=Q - noiety i ggg{ogy’ﬁﬁé)ﬁ%? uo?gar@{aﬁyl ) phenyl carbonyl. Mre in
particul ar, the i Menmtin particalbgthesnvention miatgscordompowrddicoarding to the ggeanar al
Formula (1), the ceutically acceptabl e.acid or. base additi salts
t hereof, the \%@@ggf)ggﬁ?;w&%‘éﬁ%%ﬁ% or bpge ﬂ‘ﬁ?oé’dgéﬁ%ﬁ'lerfgﬁl i soneric
forms ther eof , stérbschBinidyily Boimerid o theRbf, #kdv-axide @stiiiBereof and a prodrug
15  thereof, wherein R’ is Ar'methyl and attached to the 2-position or R is Ar' and attached
to the 3-position, as exemplified in either of the following formulas for compounds
according to Formula (1) wherein m and n are equal to 1 and Ar is an unsubstituted

phenyl. Preferably, Ar' is an unsubstituted phenyl radical and Ar'methyl is an

unsubstituted benzyl radical.
20
2 3
Q
-
R*—X

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

Formula (1), the pharmaceutically acceptable acid or base addition salts thereof, the



t hereof, wherein mand n are both equal to 1. Mdre in particular, the
invention relates to a conpound according to the general Fornula (1), the
pharmaceutically acceptable acid or base addition salts thereof, the 5

st er eochemve@rlog/0978ameri ¢ fornms thereof, the N oxide foPEI{ERIOTISEND a
prodrug thereof, wherein Z is selected frgmthe group O -CHz2-, >C=0Q
-042042- and -CH2C(--O- or wherein Z anc] R are taken together to formthe
trivalent radical =C-1-C(an)-. Mre in parti cular, the i nventi on rel ates

to a conpound accotdi.ng,to the ene For.au maceutically
accept abl e aci®f" °r°£%r%‘ ALY ﬁﬁlfrfoﬁ’# e k tL%“f% aé’ﬁé’ Sl 1y

i soneric forn&h&rb@ft@ﬁéremtxhan&h@j@m]é@ﬁmotlhereof and a prodrug thereof,
wherein Ris selected fromthe group of hydrogen, hydroxy and et hox% Nbr e

in particul ar, théomRiRpTeHas @ed’é‘@§“?’bfeé\at‘?§6%6?fﬁ@“é‘€@6‘?(ﬂ¢ﬁ§t‘t@e % ener al
Formula (1), t 5,1,&@% B salts

t hereof, the 1ﬂgﬁrgﬁieaigochgﬂ m cal d}}%?@g&rr;g IC f%rl@ngﬂ%é;%deof estaﬁsgﬂbkgﬁplge form

t hereof and a spﬂrmsthuglcalbhmlauic fomhetheteof, ﬁlel%ogqm’édmttberiofdvdra@rqdwg)art i cul ar,

the invention es 0 cordin rmula (1),

t he phar rraceuttlfl%rg?rv e%fsgo@e‘i@gﬁ%g W%gp é&%l’tl on”’ sgﬁ;@{’t ﬁ%(?eof t he
st er eochemi cal bﬂzceimem whéreinBarid e faker togethlerotsifoien fhe mtivdldie fadizh] and a
prodrug 20 thereof, wherein j is equal to | and k is equal to O or 1. Mre
in particular -QH]&‘(ﬂizent. on relates to a conmpound according to the general

Formula (1), t he MG TRp&HE 142 He Yn RE RGBS G0 &@brﬁp&ﬁxd%@&mﬂ ¢ the Ehe?ﬂ' ts
t hereof, the stereochem cally isonmeric forns thereof, the oxXi e form

t her eof anld® a Ferodlke(l, the mbmﬁeutwﬂb'ra@mtahl«awéord)ae@mtmmsab@mred ther-
Cl-1(CH3)- %@5
parti cul ar, theer‘}o(r?g%ﬁféﬂa)lsom%ét gé_]ig&?g‘%%éﬁ g)gggk%l ngagp‘_ b %ener al

Formula (1), tthﬁecpfhwheramemtls seid:clte,d fmndmt@@ip&f;hyd:dgm hjzxke:ey adidné¢thaxy. sal t S

thereof, the st h | de f
et cof and . pr odHTG B PHERUEY e RERBrTrele U5 8 SPBR Y oH oS PR I GETH of

hydr ogen, al kyRormala 5! @% YharMadeudisll &@eﬁmwl@@doa%m&hasmmm&me Het 2 and
Het 2car bonyl and Ara and Het2 are defined as in Formula % More in
?fé?“ é

parti cul arl3 t rterqashemicalbniseraeria fagnyg Hergoly hedboxide fmdhere profsugener al WO
2005/ 097774 PCILEF2 QR AR Qdual tol £

More in particular, the invention 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 a prodrug
20  thereof, wherein j is equal to 1 and k is equal to 0 or 1.
More in particular, the invention relates to a compound according to the general
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 Alk is a covalent bond, -CH,-, CH(CHs)-, -CH(phenyl)-,
25  -CH,CH(pheny!)- or -CH,CH=CH-.
More in particular, the invention relates to a compound according to the general
Formula (1), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the N-oxide form thereof and a prodrug
thereof, wherein L is selected from the group of hydrogen, alkyl, alkyloxy, Ar’-oxy,
30  mono- and di(Ar’)amino, Ar’, Het® and Het’carbonyl and Ar® and Het” are defined as in
Formula(I).

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



Formula (1), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally isoneric forns thereof, the N-oxide form
thereof and a prodrug thereof, wherein : nis an integer, equal to 1 ; 5 m
is an integep008quar+to 1 ; R is Ar' -alkyl ; R is selpeatepdooknaisex he group
of hydrogen, hydroxy or alkyloxy ; Zis a bivalent radical -(CH2); , wherein
r is | or 2 and wherein one radical -CH:l4%s optionally replaced by a >C=0
radical ; or 10 R and Z are taken together to forma trivalent radical
H(CHz)r-i, rei i.S and wherein one radical -CH2- is . re ced by a
e S0 T cal Forgula, i shemiperurali seoprably it Ehepddionsals Bsar R bond.
15 R2 is Are ;stétebcheitallyisBfiBic foRfs Blerdof the Nioxide fétth thedeStifida Réda to 1 | Kk
is an integer, equal to 0 or | ; Y is a covalent bond or a bivalent radical
of formul a >C(theeobwhesap-; 20 each Al k represents, independently from each
ot her, a coval ent bo - i .straight or branched, saturated or
unsat ur at ed hy’grocar gg%nlrnag?%éﬁuaﬁg{/} hg froml| to 6 carbon atons ; each

radi cal optionml | y subatintegedquahtohg or nore carbon atonms with a phenyl
radical ; L isRseI ect.ega,fro ' the group of hydrogen, alkyl, alkyl oxy,

Ar'-oxy, nono-“and Z57Ur¥AF8)anino, Ara and Het2 ; Ar is phenyl ; Are' is
phenyl , optiongt |y sypsdidchddtPsm et Alhkdlog sl Bpdrbk el loxy?y © 1S phenyl,
optionally substituted with 1, 2 or substituents,” each independently from

each other selécted fif ahivaleet radieal o(G)ambgreigis 10rRyand wherein oggadiedd hydr oxy
; Het2 is a nonocycl i_@Htg_eits%R%Hgge%{cglfiﬁfggcgglr?&{a@d Jdromthe group of

t et rahydr of uranyl, pyrrolyl, pyrazolyl,’ furanyl, thienyl,
i soxazol yl 10 WR (09 tAkén fogdth&RRF6mt 9 FrivalRat radical =CH-(CH,)..,, wherein r is 2
and wherein one radical -CH;- is replaced by a >C=0 radical ;

p is an integer, equal to 1 ;

Q is0;

X is a covalent bond ;

15 R? is Ar*;

q is an integer, equal to 0 ;

j is an integer, equalto 1 ;

k is an integer, equalto QO or 1 ;

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
straight or branched, saturated or unsaturated hydrocarbon radical having
from 1 to 6 carbon atoms ; each radical optionally substituted on one or more

carbon atoms with a phenyl radical ;

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

Ar' is phenyl ;

Ar is phenyl, optionally substituted with 2 alkyl substituents ;

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

independently from each other selected from the group of alkyloxy, alkyl, halo

30 and hydroxy ;

Het? is a monocyclic heterocyclic radical selected from the group of

tetrahydrofuranyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl, isoxazolyl,



-15 thiadiazolyl, pyridinyl, pyrimdinyl, pyrazinyl and pyridazinyl ; or a
bicyclic heterocyclic radical selected fromthe group of quinolinyl,

i ndol yl, chronenyl and benzi m dazolyl ; each heterocyclic radical my
optional | y voe2@shstist uted on any atom by one or nore radirErb®ssab@ct ed from
the group of Ar', halo, 5 alkyl and oxo ; and al kyl is a straight or
branched saturated hydrocarbon radi cal havh> ng from1l to 6 carbon atons or a
cyclic saturated hydrocarbon radicals having from3 to 6 carbon atonms. In

the framework of this lication, alkyl is defined. as oval ent stra| ght
or 10 branched saturﬁt"gigzﬂxﬂdPWb Qéﬂyié’Vmﬁ]& i 45¢ PYH IP G agicy

atoms, for exanple rfﬁ&é?& h@?amélal’ seBEt@tﬂ’ﬁbm tﬂéjérlﬂl otiqdiﬁ;hﬂyi HdeRY k:hroxllen)ﬂl

-dlnethylethyl pentyl, exy kyl —further i nes a nonoval ent cyclic

saturat ed hydrocar bomndmnmdaﬁﬁdyll,ﬁgchfhemwchmélcalmoeﬁlhrbs Subsé?dteéxarrpl e
cycl opropyl, nethylcy I G fiexyl . The
definition of al kyl sag&cgor%b 8’2%/&599%%& ‘fals S\é%L ?T%%%? g‘fbgpé’g ?I y 15
substituteds on one oralkybamiaa:r Jamd atons with one or nore phenyl haI o,

cyano, oxo, h oxy,. for d am no radjc for xyal kyl ,
in particul ar ")iﬁx}drox@ mé‘l‘méﬁ rBRALE %ﬁ@%é“?‘ﬁ‘?‘?ﬁ%"é’l’ﬂ( m 1 ? 5
particul ar difl uoroneiabygn agdifs ortard ElidabeaBd Hydroca}%ntrlﬁkﬁcdcliﬁffw&n thoSh' S

application, halo is generic to quoro chl oro, bromo and i odo. In the
framewor k of this applarteatatasss. with "corrpounds according to the invention”

is meant a conpoung tﬁ‘ecﬁ%{q%f&Q of fhi aé %ﬁh%%g 2%}'1 e RHoPas( ]r)lono}.l/t&'lgnt sFralghthor

phar maceutically ‘acce e acl diticonsa% ereo
st er eocheni@al brgndhed B&mnatedﬂgdlrmarbbmad&alf havingdrdi bxd 6learbar atomb doreaxbmaled a

prodrug ther eof the f f thi | j ion in the
moi ety Al ka- Y- RF% Ftw] Wﬂf’%ynﬁrmet g\/\f} gﬁgﬂﬁbﬁé Bifi*ﬂ‘)@ g]']zg?'lements of
said noi ety defgher @fiG&VA6RdvaleBORlic §daﬁ£te@h§dra@k&n&@aﬁad1 QBinDHEM 316 6denot ed.
For exanple, when Atka and Y denote both a covalent bond and Ally' is

-CH2-, then t hearbas;aiems, fpnexarppla cyeloprapyi raethyleygpapropys;cyslpbiptyl, cw%omtkla?ndv and
A'kb each deno 1&@@\/%@8&3&%% frﬂrcgl ddso%?cg:?ago;e ag'(?ﬂ(g mﬁat 173&11'81?41 ty

Al ka- Y- Al kb-L denot -H The pharntceutic pta | e salt's aré defined
to conmprisEt hselbstitetedpelone ominbie casghoniatomswith onexirenaae phenat dialoj eyang akos f or s

that the COrrpol!ijyragosxy‘:jl glldanqgamu?o r'2:181r 'Ql‘u lfgr éxal)nple hydroxyalkyl, in particular
hydroxymethyl and hydroxyethyl and polyhaloalkyl, in particular difluoromethyl and
trifluoromethyl.

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

20  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
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the N-oxide form thereof and a prodrug thereof.

25 In the framework of this application, especially in the moiety Alk®-Y-Alk® in
Formula (T), when two or more consecutive elements of said moiety denote a covalent
bond, then a single covalent bond is denoted. For example, when Alk® and Y denote
both a covalent bond and Alk® is -CH,-, then the moiety Alk*-Y-Alk® denotes -CH,-.
Similary, if AIk%, Y and AIk® each denote a covalent bond and L denotes H, then the

30  moiety AK*-Y-AIk’L denotes -H.

The pharmaceutically acceptable salts are defined to comprise the therapeutically

active non-toxic acid addition salts forms that the compounds according to Formula (T)



WD 2005/ 097774 PCT/ EP2005/ 051509 -16 are able to form Said salts can be
obtained by treating the base form of the conpounds according to Formul a
(I') with appropriate acids, for exanple inorganic acids, for exanple

hydr ohal i ¢ Y¥@ P¥5/997@74par ti cul ar hydrochl ori ¢ aci d, hydr oBCEHP20050831809 sul furic
acid, nitric acid and phosphoric acid ; organic acids, for exanple acetic
acid, 5 hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid,
oxalic acid, malonic acid, succinic acid, maleic acid, fumaric acid, malic
acid, tartaric_acid itriec.  acid han fani Ci t hanesul f onj c

aci d, benzenestf c;?ntoc%g%i g,gldﬁgffsoqaﬂgg‘éétﬁpfgﬁyg eéa}l@igg?eabaéggqr%rﬁq?leacé)?n q ,° it

sal i c;(;l ic aci chcc@dﬁ]@‘itd(smsﬁdltﬂb Whapprdpreefjﬁaa@@crﬁdr@xaﬁpld inoifglmiccxgmp,dbﬂds |
according to Fornmula (1) containing acidic protons may._ also 0.converte
into their the?"éﬁﬂé{‘ithiyé@}‘?ly’ agich imeatinslar hdpetlori gl Qi ighromue agid salts

forms by tre%f@ﬂfm&%&l@@%@;ﬂkﬁ@%ﬁa%@k@cﬁﬂ%ﬂer;z% Nk&ickRzES -
Appropriate base salts forns ‘conprise, Tor exanple, the amoniumsalts, the
al kal i ne arid dwdtdxyadefierdidaronaneic agidl lagtic acid, pysuvic peid] axeli¢ acidhimalnieanid, um

pot assi um na i-um.an |_¢d,u | ts. wW.th:o We ses, e.g. the
benzat hi ne, N—gsﬁg ‘%%@‘g?lg‘?éﬁ%“h@’ﬁﬁ%@%ﬁ%%%&%cangfggﬁq‘i%& ith amno 15
aci ds, for exanghmesulfpnitiackl, ethshebylfiniveacidCbenzenesdlonic «id, g-tslatdesulfonicaeidcan be
converted into the, free forpms by treatnent, ith an appropriate base or
acid. The t er rfiySagicacyl saligylic %@B?@H“qsﬁ?‘%’h“eaq‘% akRRBIIC "gf‘ft his application
al so conprises th@eBMYSLRSS a&&?&né%@&ﬁﬁ]ﬁ??%ﬁmﬁﬁfg%ﬂﬁ ofofls fray Alb Be (1) as

well as the salts thereof, 20 are able to form Such solvates are, for
exanpl e, hiddr sosverted dntg theirberapensicallyrastiveg mnurtasic mptaler gning gdditierngadss

according to | S | a
(1) wher & n”ond "Seiudest i 3o BRAS bkt o8 TSR (0" AppRRAAGS ohe BT

N- oxi de, part i wuipaisd, fortenampleMhe amtesiuvmsaitgithe dkatine andarth alkabing metalysalts, ir ogens

(e.g of the piperazinyl or piperidinyl radical re.N-oxjdi zed., Such 25
o des can” bt DittugrsalBubegeeii, ghistifn kil Sl SRy iegAc + ve
skills and thebéses,aé.ﬁ. tBOYéRbiGInR] VendRID.gucdnife, hpSra®GiERelw) thid ARE @it bfbhot O
For mul a (Ig since these conpounds are netabolites, which are formed by

oxi dati on i taskishiprsramelepreipesanddysitgke. As is general |y known, oxidation

s normally the ficoibershpRald Wl 18l &dd bicdvertlB U0 Bl REGrmt By ReRent
Organi ¢ Medi ci nal and Pharnmaceutical Chemstry, 1977, 30 pagés 70- 75). As

is also gener&ﬁlh/ad(mvw,ri.atelmsma&bbl ite formof a conpound can also be
admini stered to a-4yian I & wbfh GO TRIBISHRFtniS Fipiiliod oI LBrbiEs ST

ef fects.
the solvates that the compounds according to Formula () as well as the salts thereof,

20  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
comprise those compounds of Formula (I) 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

25  N-oxides can easily be obtained by a skilled person without any inventive skills and they
are obvious alternatives for the compounds according to Formula (I) since these
compounds are metabolites, which are formed by oxidation in the human body upon
uptake . As is generally known, oxidation is normally the first step involved in drug
metabolism ( Textbook of Organic Medicinal and Pharmaceutical Chemistry, 1977,

30 pages 70- 75). As is also generally known, the metabolite form of a compound can also

be administered to a human instead of the compound per se, with much the same effects.



WD 2005/ 097774 PCT/ EP2005/ 051509 -17 The compounds according to the

I nvention possess at |east 2 oxydi zable nitrogens (tertiary am nes
noieties). It is therefore highly likely that N-oxides are to formin the
human net aby d¥M97THe conmpounds of Fornula (1) nay be cE&AVEPRWH031§0% he
corresponding N-oxide 5 fornms follow ng alrt-known procedures for converting
atrivalent nitrogen into its N-oxide form Said N-oxidation reaction may
generally be carried out by reacting the starting material of Forrmula (1)

wi th an appropriatg organjc. or | | [ OX] L QP | iC
per oxi des conpri seﬁ]efcgr%p 831<nadrsrp @r&ﬁ%gﬁ%%ﬁgﬁé@oﬁg@ aQF%é?!%x@%%}e rH%!r;gq%%';]trt h
al kal i ne net al (tgréiamies modet@gs). J01 ithenefp@rhoghlyiikelyhhtad-okidas gre toforrdn the

appropriate 10 organi Beroxides may conprise peroxy acids such as, for
exanpl e, benzeﬂ@%&ﬁﬂﬁ%@ $Moxoi ¢ acid or hal o substituted

benzenecar boper oxofye &Hp@m&-o@Fo%&b{[?fn@?%ﬂ@&ﬁﬂ@@thel&@fr%@ﬁ&n Nidtide
per oxoal kanoi ¢ acids, e.g. peroxoacetic acid, alkylhydropcroxides, e.qg.

ten- butyl Hydriopes Hlpwing agdknoaipl procsdires for sonvertingfagrivalgutmiiragen Wde 8% , | ower

al kanol s, e.g. h | an he, L [ . ones,
e.g. 2-but anonlc\af',&fﬁig?grgné n%uﬁ@ox‘i@h@%@éﬂ%&ﬂ%? ngﬁgpe galng?ﬁ %‘?lgﬁg%nrééﬁ ¢ and

m xtures of susirtisghdeflof Forula€l) withsinappoptistaiorghic\or imoganid perdxidens”  as
used herei nbef gre deftines all the possjbl isonrﬁre'bc forns t hat ane al
conpounds of FOPRTGPERL] IPrEiy PEOXIdes comjsed Qs ex Yiiregen RS ke e

i ndi cated, theyclafiakalinedBShIGRAIKIRE, . s6@TRGRTIe R pdiexiddTappropreaedf al |
possi bl e stereochem cally isoneric forns, said mXxtures containing all 20

di ast er eonk s ererniePRIAKIHEHTRZYSCOBIPTISh BCrBRIscds Ay Ftes, for example.denzeaccaioper- i n

particul ar, stgr ' - - QORT | LD
substituents o%ﬁgfé&gf%n}%l&c%%ﬁéd pazf3 t é‘l%loé‘%} 8@% ﬁ@%te%gféyﬁrcaﬁ?nh%&ohave
ei t her the ci spermioit acih) permaodlkapoicacids e.g. peunpacsetic scid adigipalsepcrogiddg el e bonds

can have an E or ,Z-stereochem str. t said dpuble hond. Stereqchepically
aomer ¢ for meeBER B LERTRT o R RepRapRar Rt Sreed i BRE PR Fea t o
be enbraced W dthindl iddehé g Bylocdrbors, ¢.aMelEhd Retofrs| £.9VE-P@akoh®, Halupendddt ur e

conventions, when two stereogenic centers of known absolute configuration
are present i nydragatbeps e dighlororpgthage, nd apixtyes of such selvprihied  (based on

Cahn- | ngol d- Pr el oorigqgpAfodctbathysdiiFicl B85 s MEMEHRRRN ddthedather . the

reference center. R* and S* each indicate optically pure stereogenic centers
wi th 30 undet epassibledsoaissiolferms thas tifei qpmpawnds of Fofmula(T) mayipogsessabalesssed : t he

Posi t10n. Of t Ngpe lh 8E8HoR @ik AR LAEMEN acOhaB oFSHTRRE funbas RN 2t O

mixture of all possible stereochemically isomeric forms, said mixtures containing all

20  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

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

Following CAS nomenclature conventions, when two stereogenic centers of
known absolute configuration are present in a molecule, an R or S descriptor is assigned
(based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. R* and S* each indicate optically pure stereogenic centers with

30  undetermined absolute configuration. If “a” and “B” are used : the position of the
highest priority substituent on the asymmetric carbon atom in the ring system having the

lowest ring number, is arbitrarily always in the “a” position of the mean plane



| owest ring nunber, is arbitrarily always in the "a" position of the nean

pl ane WD 2005/ 097774 PCT/ EP2005/ 051509 -18 determ ned by the ring system
The position of the highest priority substituent on the other asymetric
carbon at owo mos/be714 ng system (hydrogen at om i n conpoumnrds/epamsosigiong to
Formula (1)) relative to the position of the highest priority substituent on
the reference atomis denonminated "a", if-18t is on the sane side of the nean
pl ane 5 determ ned by the ring system or "p", if it is on the other side of

the nmean plane determned by the ring system Conpounds according to
Formul a (1) ard¢tesmined by thetring systesnElil posision ofibe biehest prigrity sabstitueaten tho

st ereogeni c ce IS hej C; e. T i I o) i.Sses
deri vati ve corpiaghetiiEibot koHhineGetiabadidh AR

phar macol ogi cadctyrdimgtto Fermadardpusaldsvetoahy shsitign tof tHelhdgHest\peiotityosubstitdnint bn ar e
degraded in viyo to yield the conpoupds.according to. the inventjon.
Pro-drugs are t}/‘%é‘ig‘?{f"%/cﬁ oy Is dﬁBlegiR %)ld\‘ls PB\%@TS%'B]G'LSQHG thﬁtmetaﬁéiaf‘%rget
receptor than ddemaiBy itdhalsstehbo LiFRYs G tBe SRSF AGESH thbneandiags ar e

particularly useful when the desired conpound has chem cal or physical
properties thadetermined by theaihgististemr at i on difficult or inefficient. 15 For

exanpl e, the desired c oun [o]2) r I j. oorly
transported across@%wg%c%g%fﬂgﬁ??ﬁﬁq%m &@?SO% Ozgnfqﬁggggedégﬁe un eols?llg?sgbl y
short plasma Haat bt least 6vo Steebfinic cbinResia shedstattupy, 0- drugs may be found in
Stella, V. J. et at, . "Prodrugs", Drug .De|livery Syste 1985, . 112-176,
and Drugs, 1985, 23 ipygntiopalso compris ePY‘EP_—"GF&‘QéO‘-PS? ?ﬂggaﬁfry qaﬁfgi prﬁ_ﬁmgs%

phar macol ogy cajflie ﬁﬁ&h&%lo%ﬁﬁig@h!&% cBfaBAndl B ofdng 10§he infMtRIOh,] WHIcHrt |

general |y be conpounds according to Fornula (I), the pharnaceutically
accept abl e acid¢egtadedimsdvariadiield the compoends Reqoeding tor theinyentiono Prediugs itey

OTET! S L0 g8 S N 0 B o PR oy 0L
are groups of whieh fhey areldegra@édORPro-d2ips\ahepaetidilarfyusefulSy hénathé désire bempdund benzy |
o om0 MR o ks B SO BBP ol psids o cues
Rz is -OH15H 1o} ediglé, thedBRY coigdBRd hy bESRIP PHEHASsoABILD tdhd)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,
20 Pro-drugs forms of the pharmacologically-active compounds according to the
invention will generally be compounds according to Formula (I), the pharmaceutically
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof and the N-oxide form thereof, having an acid group which is esterified or
amidated. Included in such esterified acid groups are groups of the formula -COOR?*,
25  where R" is a C,4alkyl, phenyl, benzyl or one of the following groups :

0O
- -Cl..‘2 ’ \_LLL‘
Amidated groups include groups of the formula — CONR’R’, wherein R’ is H, C, alkyl,

phenyl or benzyl and R” is -OH, H, C, galkyl, phenyl or benzyl. Compounds according

to the invention having an amino group may be derivatised with a ketone or an aldehyde



to the invention having an am no group nay be derivatised wwth a ketone or
an al dehyde WO 2005/ 097774 PCT/ EP2005/ 051509 -19 such as fornal dehyde to
forma Mannich base. This base will hydrolyze with first order kinetics in
aqueous solwib cmso977ie conpounds of Fornula (1) as preparped/gpooshas@r ocesses
descri bed bel ow may be synthesized in the formof racem c m xtures of
enantiomers that can be separated 5 from olfe another follow ng art-known
resol uti on procedures. The racem c¢ conpounds of Formula (I) may be
converted into the corresponding diastereoneric salt forns by reaction with
a suitabl e chi pugh apéqrapaldelydg tejformadylanmighy hage. SHis base wilk hydralyzd wish: Gskerdery
separated, for.g uel¥s flseft 1 ve or fractional crystallization and the
enanti onmers are "ber at ed therefrom by alkali. An alternative manner of
separati ng t he enafhd compoundsld Foonuis (1 s preparedimpbeiprdsessds desorivod bel¢vt may

I nvol ves liquid chronat ogr using a chjral . station hase. Said pure
st er eocheni cal X S)ing’(‘}ﬁﬁé‘?qalg tﬁ%&ﬁ °§ﬁi}g@10§5"‘ﬁ‘éesc?£ﬁ?%?§8wg‘% cgrhée %B?rf’tggponm ng
pure st er eoshefbmaink ¥indth& T8N dwing @it Kaowh rdsbRtiePploddIure! The raeid@mpaaid®r i al s,
provi ded that the reaction occurs stereospecifically. Preferably if a

specific st erebfome(Dimaytestoneeteddnip theceomsenondingdinsigrepmesy pali-feansyd by
S oot | FAERASHR 30 RS, SR g lSREIOAILE i poeouely

enpl oy enantionerica pure hg nma ogy

conmpounds of t kepaptedsfonexample by iselactiveer fradtinal drysitellization andothe ereantiorkers are-

medi at ed effecﬁ%ifgmoaﬁti ul ar .t hose nedi at ed vifa the.NK41 and .NK3. recept or,
and may 20 the PRUEETIRSB A e EERT AT SRy RIEDe SnagugBiC,| |y as

subst ance R anf&98f gt SompAmdSBYFdiulaBiifaiIRg 1ihmd\éhimt&gyaﬁh2©si§@a agieni sm of
substance P-induced rel axati on of pi coronary arteries._ The binding
affinity of th#atmasease: ctashiHestereachemitally isgmeric Hump &py asp §e derived &op) |

neur oki nin rec BBYin ' (I VAR o g bi ndi ng
test using 3H Eﬁtgg{risﬁce- P@é@%rsggelogﬁrxggégg%%%@gﬂg}’sgg{ﬂégg%o@ﬁ%gg&gfngo show 25
subst ance- P anmagoalsgiroddaicthatithe seactionwocaus stereospycifieallyy iPrferelyl ifaspedific

I nstance, the tantagl(rz)lni.sg of .substance P-in cedgﬁlé.a?scgcg ﬁxtravaﬁati n,in

gui nea- pi gs, of “FREOY P %sgﬁﬁi,ssm 6:10"18?'1’}51-‘?’ AIEIRRIETEY fEPEPre %mf son et
al ., Br. Ji5 Phafpressition] ThestdmetRds(wif) @8yahtagéduslyietplddf enbiéintericallyapuird i ty to

ant agoni ze the actions of tachykinins by blocking the 30 neurokinin
receptors, andStRngaRterals ar by bl ocking the NK1 and NK3 receptor, the

Pharmacology
The compounds of the present invention are potent inhibitors of neurokinin-

mediated effects, in particular those mediated via the NK; and NKj receptor, and may
20 therefore be described as neurokinin antagonists, especially as substance P antagonists,
as may be indicated in vitro by the antagonism of substance P-induced relaxation of pig
coronary arteries. The binding affinity of the present compounds for the human, guinea-
pig and gerbil neurokinin receptors may also be determined in vitro in a receptor binding

test using SH-substance-P as radioligand. The subject compounds also show
25  substance-P antagonistic activity in 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 (19995)).
In view of their capability to antagonize the actions of tachykinins by blocking the
30  neurokinin receptors, and in particular by blocking the NK, and NK; receptor, the
compounds according to the invention are useful as a medicine, in particular in the

prophylactic and therapeutic treatment of tachykinin-mediated conditions. In particular



conpounds according to the invention are useful as a nedicine, in particular
in the prophylactic and therapeutic treatnent of tachykinin-nedi ated
conditions. In particular W 2005/ 097774 PCT/ EP2005/ 051509 -20 are
conpounds av@od9Tg74t o the invention are useful as oral IPgTaPRGOFe;IS®entral |y
penetrating nedicines in the prophylactic and therapeutic treatnent of
tachyki ni n- nedi ated conditions. Mdre in ﬁ@rticular, it has been found that
sonme conpounds exhibit a conbined 5 NKi/NK3 antagonistic activity as can be
seen fromthe Tables in the experinental sectjon. Tre i.nventign therefore

relates to a cHRFIMPRINEERSPHINESOMRS iPYRItgR ARG AU s AR IYpCtiv, csntraiKe
pharmaceut | ¢ abdnrAFESRIAMA i e Brephy RARSand Wbkt SlhéntloP BERAnin L e
I ric forms thereo

stereochem cally iso | ¢ eof, the N-oxide formthereof and
prodr ugs t her emédiated gorfdggions,se as a nedi ci ne. The invention also relates to

phar maceut i cal Ly aiagd aupoahfingyee] TS Soms RSABpE: eyl Piingg

st er eochem xal NK,/NKQ aBtagsnidtio labivifylae caobe sebi frolv-thxTalsesfin the éxperineatal and
prodrugs thereof , for the manufacture of a nedicanent for treating, either
prophyl actic of®¥erapeutic or 15 both, neurokinin nediated conditions. The

compounds accor di NghelifvdntiEn HAHASHE rQRledioS, dbffpbiid AddoddiH th HRALNERE F hufaNS

di sorders, in particular depression, anxiety disorders, stress-related
di sorders, sl e@pthegihgumagertically acgaptable acid osbase additiomsaits thezdof ithe di sor der s,
schi zoaffectiv, isorders, eati i er n t] I.5e S,
addi ction di sosi‘ie gorcs%?m]r%%isaxpg%‘f %’%P%E]elieglf{ghaelﬁ'%ﬂgygsr%gtﬁglt%?ﬁ%@ ppr)al ng% atﬁ?fgoérteher
CNS-r el at eth cofodlidei @msnedidimef | anmation ; allergic disorders ; enesis ;
gastrointestinal djsarders, in E)arti cular irritabl syndrone (I BS);

bowel
skin disorders ; %é%@&&%’ﬂ?‘é%ﬁ%@9@953Pf6F%P%§&W’ ¢ foje gt eases ;

di sorders rel at@fhulaqr), thHeTPHABENRMKLIBE N achd i Ya8S &ddMibnalls thBRUf el C
di seases and body wei‘'ght "control. I'n particular, the conpounds according to

the invention sereochgmically ispmetiefopgs thewaf, therlY-oside foratbereplandarodregsrtheseafon
| ncl udi ng but @P{helrﬁdﬁhgﬂﬁ%&?f maémﬁie%w(fﬁ%b%% ei‘ﬂle??foﬁﬁﬁﬁcdc%?'ﬂ% QgcRigPo! ar
6 ) ecur fent” na) or

depressi on ; uni polar pression ; single or pressive
epi sodes w4 h tmth,wetdokinin pediathd tomditfoast ur es, catatonic features, nelancholic

S T Lt TR R R LR
enconpassed W difrderé, i€ pArBiEWTar depression, anxiety disorders, stress-related disorders, sleep
disorders, cognitive disorders, personality disorders, schizoaffective disorders, eating
disorders, neurodegenerative diseases, addiction disorders, mood disorders, sexual
20  dysfunction, pain and other CNS-related conditions ; inflammation ; allergic disorders ;
emesis ; gastrointestinal disorders, in particular irritable bowel syndrome (IBS); skin
disorders ; vasospastic diseases ; fibrosing and collagen diseases ; disorders related to
immune enhancement or suppression and rheumatic diseases and body weight control.
In particular, the compounds according to the invention are useful in the
25 treatment or prevention of depression including but not limited to major depressive
disorders including bipolar depression ; unipolar depression ; single or recurrent 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
30  "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



30 "maj or depressive disorder” include dysthym c disorder with early or |ate
onset and with or w thout atypical features, bipolar | disorder, bipolar Il
di sorder, cyclothym c disorder, recurrent brief depressive disorder, m xed
affecti ve dvganserry74neuroti c WO 2005/ 097774 PCT/ EP2005/ @6TAD005/6:4309
depression, post traumatic stress disorder_and social phobia ; denentia of
the Al zheiner's type with early or late set, with depressed nood ;

vascul ar denmentia with depressed nood ; substance- induced nood di sorders

such as npod dlsorders i nduced | cohol t es, coc
hal | uci nogens, depressiPBRost Wmaaf:aéess ﬁ%’ﬁ%’y%!dlsﬂgﬁlé’% 'ag %F?%%%ypnotl cs,

anxi ol yti cs angiftiRefs SAtRBEBS or late Ghéet QRTH Rplessed nibod0RA&k1aP Herhéfia with

depressed type ; and adj ustnent” di sorder w th depressed nood. Maj or

depressive di ém@erdgnm sabstanoedrdyiced mp@hdlaorg@némlasmdcieﬂordﬁmddqcﬁ@hy

i ncl udi ng, but t d. t o g;lﬁﬁ scarri age
or abortion, ?IC(%O, art%nc coca ehgﬁfégng% %%40? Pqug’ pt%gr?ctt"ﬁlzdl?err:\nventl on
are useful 3n gddetivks, Hypﬁcﬂtc@;&ﬁhod}mwmﬁl\mlﬂﬁrlsmmtesarsxhlaiaﬁech\&mﬁsdﬁfesof thel udi ng
but not limted to panic attagk ; ora , nlcd or er w t hout
agor aphobi a ; g‘ij’ a%{%%wpe%%g%’dﬁg Fdelﬁﬁﬁ mgpd o eprgsaggi fic
phobi a ; soci akisGiP iy als8 P&ER Hokfs §éh€i}a}11n§611¥zﬁ cghcﬁ%xfiﬁﬁludmg%ft notllin@a®d, i C
stress disorder ; acute stress disorder ; generalized anxrety di sorder ;
anxi ety di sormgecariid mf@rcaog@@e@s,mxmeocemm@w subst ance- i nduced
anxi ety di sorder §;¥ Wi & ifded. In
particul ar, the corr%oun S accor I'n &Ia%a{ﬁ%glt&n@tgﬁﬁegﬁ&ar eqﬁ’g‘gfﬁ ‘%n t he
treatment o ptreatmeritiod pre@éntﬁinro&‘asxneteldab&iérsdmhxddngrbat oot diadied teephnid zttdack
depressi on and/ or nxi et | uding but not, limted to gcute str

et on . ad; HOrRBRTS apas daider SUd: sgbrenbibias sgupRba yBoLBeby

prol onged deprgmsd digord 2 GpdcHd phbbi% € Soctid $h&Miy; &ia@ksde-reb @bN@d@&déxeé}féEtL on,
adj ust nent di sorder with predom nant di sturbance of er enotions,

adj ust nent di sBauRatiowtresy dﬁp@iﬁbnmmmm@m%aﬁe@we%mdmrw @wﬁwnt
di sorder with dlga &%ﬁk&&gé@?ﬂg&&& &H&hbﬁ’“&b@@ﬂcecl%%&gmg&gtdﬁgi deL A8

di sorders with redom nant s tons ; reactl ons
to severe lsire&suetydlscpxdcrtnoa:utharwlsetslpemﬁeﬂmounds accordl ng to the invention

are useful in the treatnent, 25 or preve n.of. sleep_diso i ncl udi ng
but not linmted t Qggﬁﬁf b GomRgHn p?ﬁ?oig‘dﬁﬁ? the "é§nB?'Pﬁ§r‘Veé’F éﬁé di sorders;
insomi a ; sl eegtapiieapieverionVf eBiRys- x;elacddrcﬁ@eldeamassdsdaa&dlw&h dg;&@d’sii‘;ﬁlhﬁd/or sl eep
di sorders related to angther nental disorder ; sl|eep disor due to a

general nedi cal™¥&dndduding butaﬁalugmﬁstp&ﬁ&@stﬁsa%@%P%@é@ﬁ%ﬁns@ﬁe grs, such as

brief depressive reaction, prolonged depressive reaction, mixed anxiety and depressive

20  reaction, adjustment disorder with predominant disturbance of other emotions,
adjustment disorder with predominant disturbance of conduct, adjustment disorder with
mixed disturbance of emotions and conduct and adjustment disorders with other
specified predominant symptoms ; and other reactions to severe stress.

In particular, the compounds according to the invention are useful in the treatment

25  orprevention of sleep disorders, including but not limited to dysomnia and/or
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

30 orprevention 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,



In particular, the conpounds according to the invention are useful in the
treatnent 30 or prevention of cognitive disorders, including but not
limted to denentia ; amesic disorders and cognitive disorders not

ot herw se 3y@elopP¥aA7+ especi ally denentia caused by deg®ca@ERRI0§@51dd9sor der s,
| esi ons, traumm, infections, vascul ar disaqgrders, toxins, anoxia, W

2005/ 097774 PCT/ EP2005/ 051509 -22 vitani':%eficiency or endocrinic

di sorders ; denentia of the Al zheiner's type, with early or |ate onset,

wi th depressed noaqd ;. Al DS- associ at ed denenti a_or i ¢ disorder aused
by &l cohol —or  BAHaR dHBEL OB P ROt  Crestis of BF PAISTEF S WP BT F o be
damage due t OoHgieRMSetSWITR UEpeRALMBER AIDS aRdbélated B&therltia B han&NCHR@H t i S,
neuronal |oss 5 secondary to anoxia / hypogl ycemi a / severe convul sions and

surgery, degeneustd Wyealcahioberratlear sausonefdhipmin dafisisnee bilaterel fsappis| lobg dawagand
ventricle II1. d&:eut"ot %é&g_ﬁ%l?{ %%S%hﬁpgp&ld% ﬂﬁl%f&re%éb%alﬁ]tga ‘{E’ﬁ%}{aﬂ]\é&ml on are

al so useful as nenory an I'on enhancers | mans with no
cogni tive ahd/ scomdanptoyandet i/ bypoglycamiad sevesaitomvylsivheanticoypeny) degeaerativedi ng t o
the invention are useful .in.the trea nt 10 .or prevention of personality
di sorders, i nc&‘ﬁ?fﬂ?fﬁ’ ‘f?_ﬁ?“]?fcﬂlsqr qﬁ?féﬁ%bgg’gﬁéf%’ﬁgi"a“ & \s{_ﬁnif’{t{‘]‘i}m°ﬂ’r g’ﬁr der;

schi zoi d per sogghpdutdSAceOFditR to tRCIBVeabY RieGRo uﬁéﬁlﬁﬁﬁﬁérhér%’ afll/§idoghikion
antisocial personality disorder ; borderline personali é di sorder ;

hi strionic pereibanagersip hgalthyhymans witihae eeenitive and/opyaemenyadelieil di sor der ;

avoi dant personali i : . | L1 i :

obsessi ve- conpul si ltl/]ﬁ)a%grﬁ%%ﬁg{ f({nﬁgi&gg(}(rgg%@ng% &%gl?\éeg%éf iﬂtg)l/l §%{ﬂ§g ‘;t}}feurea%%%nt 15

ot her wi se ¥§pecorf prekntibmofparsanalitl aisordetseinclndipg bntisot dioited ¢h pagartodd pensenalityent i on
are useful in the treatnent or prevention.of schizoaffective disorders
Fesul ting fr onHRIAFG aaHER BEoai i ies o S EONPRALP T ReErY Qg ot IRt ho
mani ¢ type, of pdrimalitg @isosder YBortidtiife pedfondlity @kotdéP Chistriomia pamératlty ditosddr gani zed,

catatonic, undifferentiated and residual schizgphrenia ; 20 _schizophreniform
di sorder ; schieressistis persoraliy disprdery; avoidant persenakily disasdar g dependent personaglyy chot i ¢

di sorder | shagiedaBSubhaLlE. AL hersondih HRREP ald G0 aKGREE A i sor der

and psychotic di sor.der not o W se specffied. In‘particular, the conpounds
accordi ng to totherwiseespedified. are al so useful in the treatnent or prevention

nervosa - burima MepURER: e BRRAR SRR O AR B g sl PREEDL e
W t h ot her psyeaibagtionél ghixbaffdavcdisordery fsilting)foasancisaiacsds, whdlidigt her
psychol ogi cal scguizgztl ercg%l ies'\grde;:rs %P gle rIII?arr}i-cSt}F');?e(,: IOI' tihg geﬁgstsivg Cclel, gfp nr_u(;l(gé ts}'be ;
paranoid, disorganized, catatonic, undifferentiated and residual schizophrenia ;
20  schizophreniform disorder ; schizoaffective disorder ; delusional disorder ; brief
psychotic disorder ; shared psychotic disorder ; substance-induced psychotic disorder ;
and psychotic disorder not otherwise specified.
In particular, the compounds according to the invention are also useful in the

treatment or prevention of eating disorders, including anorexia nervosa ; atypical

25  anorexia nervosa ; bulimia nervosa ; atypical bulimia nervosa ; overeating associated
with other psychological disturbances ; vomiting associated with other psychological
disturbances ; and non-specified eating disorders.

In particular, the compounds according to the invention are also useful in the
treatment or prevention of neurodegenerative diseases, including but not limited to

30 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 conmpounds according to the invention are also useful in
the treatnent or prevention of neurodegenerative diseases, including but
not limted to 30 Alzheiner's disease ; Huntington's chorea ;

Cr eut zf el d-WaeWbYi’sease ; Pick's disease ; denyelinati ®mgTdirg@sdss®, such as
mul tiple sclerosis and ALS ; other neuropathies and neuralgia ; multiple
sclerosis ; anyotropical |ateral scl erosi®3: stroke and head trauma. WD
2005/ 097774 PCT/ EP200, 5/ 051509 -23 In particular, the conpounds accordi ng

to the invention are al seful in the trea mant or vent i
addi ction di sor der8 PR F“iJ efgmBALnds aecording od e’t“éf"?l?ﬁ??%ﬁ&%“se@gﬁbﬁﬁlence or

abuse with or ﬁ‘aa&mbr mv&m@h@gh&ﬁémﬂ%mégnﬁﬁmdﬁgwﬁahﬁmeu yidEtandehne
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cocaine, 5 haldmdqweﬁ@ use it ﬁmlﬁloumbo@ploﬁ@al dspenslenee, partieHarhewhesn b s,
heroin and ”Dr%agét&%}: alffh gf‘% GhdesthinSs, 2l hl‘?e’i’e % éﬁl%st%h ‘?c%ﬂ‘éﬁBQ‘éQ e

sedati ve- hypnotiCs enzo plres ances, |bularly
useful for 5 r dallicigpgens, dhalana) médtmm dplrt&dsa(bmhets cannabik dreeEs aadmho@hmehol

wi t hdrawal deliriu In parti ar, the c ounds. accard t he invention
are al so usef (b e?‘ﬁ'nft‘qﬁ’ée’p ‘?B‘CY‘EI@B’Fr’é‘ﬁt“O’BPO %\? V%h"‘ﬂ\"“ﬁ%b&‘%&@@ﬂ‘@?s i nduced
particul arly byqdak 6faPsubstaRéER ARG Biscftf RéiRy WiRBAMAI Fom ERCBORE,

hal | uci nogens, inhalants, nicotine, op|0|ds, phencycl i di ne, sedatives,

hypnoti cs, anﬁumm%@dmhdt\ﬁm&lahWS In particular, the compounds
according to the i rd I f vention
of sexual dvsfunctl:ﬁ| Eﬂa&&l%(@ gmﬁ &‘gdﬁﬁéﬁ (m'%{(%h‘% gﬁe%t%)ongg%(u ‘F‘t‘séea reg

di sorders 10 setmaahexmoopreeénndnsﬁnﬂtmdsil ordetgjiaduned partisaladebyalcolmx ual pal n
SUDSt ance- | nddEEReEETHoP LR AL 0oaAG T LRPAEeTy SRR BT RO PPSI%

subst ance-ind n g erw se
specified. In ﬂh@ﬁdyk:ﬁdlh@l’sedahb@ BB EEiAGRe atd fled bithies. nvention are al so
useful in the treatnent or prevention of pain including but not limted to

traunmatic pain sudhpaéicdar, fssompaundsagerding 9 the invertioatar¢alsq uietl Bibgai n such
as brachial _pli@tisers of f00kfon BR sB 3 rDARE LERIINE v hASHAR (o RAAUERRAI N o

arthritic pain SUCh as’oceurrin oid or psoriatic
arthritis L5 nelisoogens mexuqbaxorusaédtshrchs pegssmivalispedare; semeal ahlgidasordemi'g@mahal

per pheral  noUPBBGoRyoe 4T 4BERE MU SORPHEP TohenBenE £y

neur opat hy, Almséﬁhm}@ﬂmaﬁommubmpﬁmwspeaﬁmpl tal neural gia, geniculate
neural gi a, glossopha eal. neuralgja, reflex  synpathetic d ro hy and
phant om | i mb pai n® %%F‘i% thercgmpeuryls afgoxding fodhe fvpntipa are also “syis‘ﬁ

treatment or prevention of pain, including but not limited to traumatic pain such as

20  postoperative pain ; traumatic avulsion pain such as brachial plexus ; chronic pain such
pancreatitis induced chronic pain or arthritic pain such as occurring in osteo- rheumatoid
or psoriatic arthritis ; neuropathic pain such as post-herpetic neuralgia, trigeminal
neuralgia, segmental or intercostal neuralgia, fibromyalgia, causalgia, peripheral
neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy, AIDS related

25  neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex
sympathetic dystrophy and phantom limb pain ; various forms of headache such as
migraine, acute or chronic tension headache, temporomandibular pain, maxillary sinus
pain and cluster headache ; odontalgia ; cancer pain ; visceral pain ; gastrointestinal pain
; nerve entrapment pain ; sport's injury pain ; dysmennorrhoea ; menstrual pain ;

30  meningitis ; arachnoiditis ; musculoskeletal pain ; low back pain such as spinal stenosis,
prolapsed disc, sciatica, angina, ankylosing spondyolitis ; gout ; burns ; scar pain ; itch ;

and thalamic pain such as post stroke thalamic pain.



m grai ne, acute or chronic tension headache, tenporomandi bul ar pain,

maxi |l lary sinus pain and cluster headache ; odontal gia ; cancer pain ;
visceral pain ; gastrointestinal pain ; nerve entrapnment pain ; sport's

i njury pai wo?yeenior r hoea ; nenstrual pain ; 30 nmeni ngCtriep2gosasiaohnoi diti s
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di sc, sciatica, angina, ankyl osing spondyr?l“i‘tis ; gout ; burns ; scar pain ;
itch ; and thal am c pain such as post stroke thalam c pain. WO 2005/ 097774
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di sorders, Down's syndrone and Akathisia. I n particular, the conpounds

accordi ng to tbasaliganglistcalsificatien, hehaviondl distirbangestand condustdipasders Brdepicatieent i on
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asthia, it | el e Bt Bhing BhESocel add S ANE LR pyrliil £ NS 11

i nfl ammat oy cmodkintdénodisorderst, Dewgasyndrome @sd Akathisiar act such as, but not
limted to Crohn' 5[815 di sease, ul cec{sati ve colitis, inflammtor .b%vvel
di sease and non- st 'BPTURT 1he Gomnoprgs AccATdige {p FHB’ePW%HSﬂH?F&éé"E e

inflamatory Cesinbit@ppre9éntion®fSikfldnbation, Reludigg B&Shot Bde® R M@nmatory
i nflammatory conditions o he b h as cystitis and _urge

f the bladder suc .
i nconti nence ;coadiionsia apthmay dnflugnze, whiogierhaenchiis ahdirhsumatoidarthiifis; | n
particul ar chrggifma ihiel Mde S ited B S rGigOOUNds
according to tﬂg I nvgﬁiﬁoggmgg%ﬂgﬁigggéeﬁeE@all ﬁgctthgbhn%’r%zgt %%?n%rtggjrreventi on
of allergil¥ di dismasks nkerativec¢alitis,infldmrnatonytbowvehdiscask and nenistergjdd anthi sor der s of
the skin such as but not limted, to urtjicaria ; angd all i,¢_ di sarders of
the "ai rvays. sonsrioRip i fuerdet | b iRaBol chaitoR ofibf ulp LR fgPe
conmpounds  accodndieogemas, ihfikenmitegdonditioss of ti) Kialddssich as tystitiigndAgd r eat ment  or

revention of enesjis i.e. nausea, retching and vomting, includi ut . not
P incontinence ; and eye ang %entalemﬂamma on and pancreatltlsg, in part%u?ar cg:%ml?: and

acute pancreatitis.

20 In particular, the compounds according to the invention are also useful in the
treatment or prevention of allergic disorders, including but not limited to allergic
disorders of the skin such as but not limited to urticaria ; and allergic disorders of the
airways such as but not limited to rhinitis.

In particular, the compounds according to the invention are also useful in the

25  treatment or prevention of emesis, i.e. nausea, retching and vomiting, including but not
limited to acute emesis, delayed emesis and anticipatory emesis ; emesis induced by
drugs such as cancer chemotherapeutic agents such as alkylating agents, for example
cyclophosphamide, carmustine, lomustine and chlorambucil ; cytotoxic antibiotics, for
example dactinomycin, doxorubicin, mitomycin-C and bleomycin ; anti-metabolites, for

30  example cytarabine, methotrexate and S-fluorouracil ; vinca alkaloids, for example
etoposide, vinblastine and vincristine ; and other drugs such as cisplatin, dacarbazine,

procarbazine and hydroxyurea ; and combinations thereof ; radiation sickness ; radiation



limted to acute enesis, delayed enesis and anticipatory enesis ; enesis

i nduced by drugs such as cancer chenotherapeutic agents such as al kyl ati ng
agents, for exanple cyclophospham de, carnustine, |onustine and
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et oposi de, vinblastine and vincristine ; and other drugs such as cisplatin,
dacar bazi ne, rocar bazi ne_and hydroxyurea ;. and, conbi nations thereof
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hear t burn, ”O%n;a[]s?cﬁhacﬂe%%%‘rﬁnﬁhcﬁ”@3%&@%@%09%&%% s{nchaa?g%igé/cﬁé)emi a.

I n particular, e conpounds according to invéntion are a useful in
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conpounds accorgi 9 {h | hvention ar ef ul for étﬁ? . RN re of a
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neur opat hi ¢ d rheumatic diseases such as fibrositis ; co weilght control, including
obesity.
20 Most in particular, the compounds according to the invention are useful for the

manufacture of a medicament for the treatment and/or prophylaxis of schizophrenia,

emesis, anxiety and depression, irritable bowel syndrome (IBS), circadian rhythm

disturbances, pre-eclampsia, nociception, pain, in particular visceral and neuropathic

pain, pancreatitis, neurogenic inflammation, asthma, chronic obstructive pulmonary
25  disease (COPD) and micturition disorders such as urinary incontinence.

The present invention also relates to a method for the treatment and/or
prophylaxis of neurokinin-mediated diseases, in particular for the treatment and/or
prophylaxis of schizophrenia, emesis, anxiety and depression, irritable bowel syndrome
(IBS), circadian rhythm disturbances, pre-eclampsia, nociception, pain, in particular

30  visceral and neuropathic pain, pancreatitis, neurogenic inflammation, asthma, chronic
obstructive pulmonary disease (COPD) and micturition disorders such as urinary

incontinence, comprising administering to a human in need of such administration an



pai n, pancreatitis, neurogenic inflanmmation, asthma, chronic obstructive

pul monary 25 di sease (COPD) and mcturition disorders such as urinary

i nconti nence. The present invention also relates to a nmethod for the
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drugs. To prepheeot ReagyabgrauR ot ¢aainatignhestof may de fgrmuldted infpMsfewson, an

effective armuI;Hang : ' : M.ggs ot | Ly J p@ﬂ b1 sal t
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sui tabl e, in paitidulatcampodndf opidRaIN idtafditib®saltcfom, lay theraedveingedient is .
et AT TR ML g 5
may take a wide variety of forms depending on the form of preparation desired for
20  administration. These pharmaceutical compositions are desirable in unitary dosage form
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
25  suspensions, syrups, elixirs, emulsions and solutions; or solid carriers such as starches,
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 dosage unit forms in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
30  carrier will usually comprise sterile water, at least in large part, though other ingredients,

for example, to aid solubility, may be included. Injectable solutions, for example, may

be prepared in which the carrier comprises saline solution, glucose solution or a mixture



form any of the usual pharmaceutical nedia may be enployed such as, for
exanple, water, glycols, oils, alcohols and the |like in the case of oral

| i quid preparations such as 25 suspensions, syrups, elixirs, emul sions and
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Si nce the conpounds acc on are _potent orally

rdl to the inventi
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NK, and NK,;/NK; antagonists, pharmaceutical compositions comprising said

compounds for administration orally are especially advantageous.

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

25  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?, R*, X, Q, m, n, p and Z are
defined as in Formula (T), with a N-substituted piperidinon of Formula (IIT) wherein R',
Ak, Y, L, j, k and q are defined as in Formula (I). Said reductive N-alkylation may be

30  performed in a reaction-inert solvent such as, for example, dichloromethane, ethanol or
toluene or a mixture thereof, and in the presence of an appropriate reducing agent such

as, for example, a borohydride, e.g. sodium borohydride, sodium cyanoborohydride or



Synthesis The conpounds according to the invention can generally be
prepared by a 25 succession of steps, each of which is known to the skilled
person. The conpounds of Formula (lI) are conveniently prepared by
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performed in a.reactjon-ipert solvent such. as, for ex | e, dichl ofonet hane,
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In this and the following preparations, the reaction products may be isolated from
15  the reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, trituration
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-L-moiety is benzyl,
20  thus giving rise to a compound according to Formula (I) in which the Alk-Y-Alk-L-
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.
25  The resulting compound according to the invention can then be converted into other
compounds according to the invention by art-known transformations, e.g. acylation and
alkylation.



Especially advantage is the preparation of a conpound according to the
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as, for exanple, a chlorinated hydrocar bon, e.g. di chl or onet hane,

al cohol , e.g. katonsnel, mefhylisobubiksinne, anddn themresgnceiod a suitapladesossh afarf@r inthe
presence of a S AL F’]Qn&ﬁt‘;bs}ﬁ% od| um
hydr ogen car boerﬁ’&éJ i’fég%&t@?et I’ﬁ@tlemfh%tﬁrlogrl ng ngtffogg’gmﬁ ance the gate of

t he reactith. dihenaedbetatecaf thmgeactmnvé‘lhe enttiogn roay mwemmllydmtcaatedaut gtanperat ure

rangi ng between roo temperature and reflux te ature (RR~ R (Rt) N
(KZ N tJi + t- Hire , %%Neew%ﬂteﬁpﬁm@f %Rempeﬂﬂ%% (h) M Oa)

Al ternatively, the cgnpounds of ¢ pgﬁr mul a (I ') can aI sQ1 be prepar eg

reacting a final la (I, vvherel R2 R4, X,

nd of For'

p and q are deh%ng Ig()wtha % W)]\Fgrrmla
(M) wherein [ kForn&zQ‘;
nucl eophilic a d|t|on reactlo ) The reactlon can be erforned in a
reaction-inert solvcnt 8(isjch as, for ex | e, a chlorinated hkllgrocarbon

e.g. dichl oronet hane, alcohol, e.qg. hanol , or a ketone g. nethyl
i sobutyl ket one,

Alternatively, the compounds of Formula (I*) can also be prepared by reacting a

final compound of Formula (I') wherein R', R%, R*, X, Q, Z, m, n, p and q are defined as

15  in Formula (T) with a carboxylic acid of Formula (VI) wherein Alk and L are defined as
in Formula (I)(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,
and in the presence of a suitable base such as, for example, sodium carbonate, sodium

20  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.



and in the presence of a suitable base such as, for exanple, sodium
carbonate, sodium 20 hydrogen carbonate or triethylamne. Stirring may
enhance the rate of the reaction. The reaction may conveniently be carried
at a tenpervd®a¥e/09’dangi ng bet ween room tenperature and PETIEPROSATIEY at ur e.
WD 2005/ 097774 PCT/ EP2005/ 051509 -30 Rr (R1)g R (Rl1~ o PIA kZ ~NH + W L
~(kZ NN"ak-L R2-X ( } RZ X (oiui op (I'") (M) (V) The above reaction
may al so be carried out under equivalent 86nditions with the carboxylic
ester of the carboxylic acid of Formula (VI). In particular, the conpounds
of Formula (0) can be prepared by reacting a final 5 conpound of Fornula
(1') wherein R, R, B X, Q Z i®)y n, pand q are d |ned as i nRfor mul a
(1) with a keto-cggpo e, of r mul (VII)owherelnCAI ake d Rﬁ d as
in Formula (1) an rgLp ,@pprobrLAIe;;;?M Mzgzqup AkQr
exanple, a hal : mgi&ﬁthL@ﬁQ Agr a group
e. g. nethanesul fonyl oxy or benzenesul fonyl oxy. The reaction can be
performed in a reaction{Inert solvent gMOh 10 as, for exanpl@®) a chlorinated
hydrocar bon, e.g. dichl oronethane, an alcohol, e.g. ethanol, or a ketone,
e.g. nmethyl isobutylketone, and in the presence of a suitable base such as,
for exanple, sothdabocarbmioaimy alsobk crmdd pdf wderequisalem nadditions with thet hyl am ne.

e carried at SorBApat ofuS ey Gl i Ot enper at ur e and reflux
tenperature. 15 Rr I(xlBﬂ.t);lq.llad,(ZhelboNpoch deZmMa‘(Ib)(o@rlARprebﬁedl byA&ekcﬁAg kfil (R )a
00 T e B s b e B . f b S GTRRAD e Por il 2
Formula (I) with a keto -compound of Formu]a (VII) wherein Alk and L are defined as
in Formula (T) and wherein W2 is an appropriate leaving group such as, for example, a
halogen, e.g. chloro or bromo, or a sulfonyloxy leaving group, e.g. methanesulfonyloxy
or benzenesulfonyloxy. The reaction can be performed in a reaction-inert solvent such
10 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
at a temperature ranging between room temperature and reflux temperature.
15
R! R')

Q fh“wn I Nan o
o YNz —<—/NH + WA NKJ\AIR/ —

Rt iy,

R' R')q
/‘}(CHZ)'“ VER \ J?\
}—N N—AK™ “Ak—L
mme4 \%cw»
Y] (VID) I

The compounds of Formula (I°) can be prepared by reductive amination/
alkylation of a final compound of Formula (I') wherein R', R?, R*, X, Q, Z, m, n, pand q
are defined as in Formula (I) with a compound of Formula (VIII) wherein Alk and L are
20  defined as in Formula (T) 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



al kyl ati on of a final conmpound of Formula (F) wherein R, Rz, R, X Q Z
in, n, pand q are defined as in Fornula (I) with a conpound of Fornmul a
(VII'1) wherein ALk and L are 20 defined as in Fornula (1) and WB is an
appropri at VO 8®WONHG74gr oup such as, for exanple, a hal o®ER/EPROFOSIEM or o or
brono, or a sul fonyl oxy | eaving group, % met hanesul f onyl oxy WO

2005/ 097774 PCT/ EP2005/ 051509 -31 or benZdnesul fonyl oxy. The reaction can
be performed in a reaction-inert solvent such as, for exanple, a

chl ori nated hydrocarb i chl gr onet hane, an .al cohql ., _ethanol, or
a ketone, e.g.or W?S&Q’Eﬁ?ﬁ)&/ﬂﬂ’éﬁﬁ‘fgm cancheipsTipRRPd R adeastion- Hﬁﬂ§°‘§mt§a e base
such as, for exaEpPlLempiQQ ABinakl A& %ﬁ@@%ﬁbfr@frﬁgﬁﬂe GARRBAG! &g.07
trlethyl am ne. ’5 Stirring nmay enhance the rate of the reaction. e reaction
may conveni entdtyanpk ovaketpres e.gamethyt isohitylketonee andin dhapressaceefasuitaeierbase

terrperature and ref | U e. (R

d., ~L . Sorf &, PR "a’b"l(gaﬁ& ‘Kﬁ"ﬂﬁ‘y‘{‘%ﬁg ﬁ%mtf%§'%aﬁlﬁe 4y
The starti n‘;g nStireifig Mlag ertiatlcsthoeatObf thlslﬁeattﬁﬂnet’miedd:aaﬁasmay eoﬂmebmlydﬁrqmu:ﬂds and
10 are conmercially avail abl.e or nmay be prepar ed r di t o conventi onal
reaction procedrd %H@r%’l‘g%gmﬁﬂ”ioﬂmttﬁp ?tPr.eaf‘ ée E)%? ea‘”f“i“Eﬁ*n of

internmediates is i.a. described in the experinental section, in V\D‘
97/ 16440- A1, published May 9, 1997 by Janssen Phar naceutl ca NV, which is

di scl osed herein by hef er ence ag as in other pRblicati ons(Rirbntl oned in
WO 97/ 16440- Al as, E 532 456- A. 15qCo ds—acco ck ng to the
i nventi on may be l/ V\ﬁ@r,Lf.DLI OWiN tNkn N—Alk—L
transformati olnRz | 'Ust rAlit ed FRuxt heﬂmﬁbr\e(u&pe ically,
conpounds of rrrul a fI) er e| n Ais an aryl or heteroaryl, K may be

any noiety, preferably @® noiety K as QOll ed below, Het is angyunsat ur at ed
heteroaryl and r is an |nt eger ranging from1l to a nunber equal 'to the 20
nunber of available carbon atons in the aryl or heteroaryl-noiety A e.g. 5

in phenyl and 4 i [ v
Heck-reaction Mer%el%yaah&gc%%%nw%“&%"% Otf?ﬂ g@%a@es\?\# eren %%&Lndsc?n r are as
def i ned i nlOForamet@nmheicially aedtidble bbjnaysegrejsabd)mmdmg“m&omﬁmaﬁraam@n active

or non-active haI -substi tuted ar
proce ures generally known u}/ the

%e preparatlon of intermediates is i.a. described
in the experimental section, in WO 97/16440-A1, 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.

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

More specifically, compounds of Formula (XIII), wherein A is an aryl or
heteroaryl, K may be any moiety, preferably a moiety K' as defined below, Het is an
unsaturated heteroaryl and r is an integer ranging from 1 to a number equal to the

20 number of available carbon atoms in the aryl or heteroaryl-moiety A, e.g. 5 in phenyl
and 4 in pyrrolyl, may be obtained by a novel type of Heck-reaction wherein a
compound of Formula (XT), wherein K, A and r are as defined in Formula (XIII) and
Hal is a halogen, thus comprising an active or non-active halo-substituted aryl or halo-
substituted heteroaryl, more preferably a mono or polysubstituted bromo- and/or

25  iodoaryl or -heteroaryl moiety is reacted with an unsaturated heteroaryl according to
Formula (XII) in the presence of catalytic amounts of Pd(OAc), and 1,3-bis diphenyl-
phosphinopropane, in the presence of a suitable base, preferably Cs,CO; or K(AcO), in
a reaction-inert polar solvent such as, preferably NMP, DMA, DMF or the like and at an



substituted heteroaryl, nore preferably a nono or pol ysubstituted brono-
and/ or 25 iodoaryl or -heteroaryl noiety is reacted with an unsaturated

het eroaryl according to Formula (XIl) in the presence of catalytic amounts
of Pd( OAc) 2vapWws/99734bi s di phenyl - phosphi nopropane, in tPRE/EFR@SOHEY of a

sui tabl e base, preferably Cs2C33 or K(AcO,, in a reaction-inert polar

sol vent such as, preferably NVP, DMA, DIVF'33’r the Ii ke and at an WO

2005/ 097774 PCT/ EP2005/ 051509 -32 el evated reaction tenperature, preferably

at 140-150 C fqr cert.ain period of.tine, bl y gbout .6-20. hours,
nore pref erabl evf%-df%ac ghfe .peﬁ’rt‘é"f:’é?’%lfﬁﬁabg'eaft1?@%&%%&32‘188‘3’30%% atur at ed
nmonocyclic or ﬂl&i@bﬁﬁlyidboﬂm-%ﬁ&hwmorgﬁieﬁﬂbly$M8h6ﬁrs.fOr i nstance

t

i mdazo[l, 2-a] pyridinyl, pyrrolyl, ienyl, thiazolyl, 5 .imdazolyl
oxazol yl, furanyl PrefRiablyyT is Ip ¥t imay ba aensaturated mopaeys e 1 bicyslie beteroamb yi |

benzof uranyl , { . i _ : S ofg,; ur at ed

radi cal s i % th’ggi@é/?%d&ggml—%tl' anggﬁg'%éoggi g@?ﬁﬁiggl Fﬁfmﬁg’r ?rlun%ﬁ;@(dlﬂg !o’pti onal |y

substi t ut ed wi itfidagelgl, oxazotyl,durangldihicaylsbeneinedazely], brunoxazolyl denathiazlyl Ar ',

A kol oy, ar kiRl verabitr R pt B s =R sy TRl e oyt o

pyridinyl. Sai @oﬁY@awétlam Hedtss defideds Porathla/(ig bpticdBy sibstuRd atisshe dEf0fedi Ng t O
u

the prior art Yutaka Aoyagi et al., Heterocycles, 1992 33, 257 and Sommai
Pi vsa- Art, Bu|11a.3w@ﬁ§qh°§&c.omﬁbﬁ groupefghr', 7 allgdalo, hiydroxyalkyh pippadingl, 1 k- f e~

L+ PR KA G Ml (G5 alkioB o Slon)fiofand SKAMDamih, Prordbohgh A M-

N- Al k- Y- Al k- - - conpounds according to the
i nventi on Yay phenydonpwidieyd. i nto an acid addition salt by treatnent with an

acid, or intoab addition salt by treatpent with a or. conversely,
fhe ot d addit 1 on Bl Eorigh hival provRl i P T el ol el 93
treat ment w t h(YatdkalAoyagiret bl dderseycteddioos @3, 351 andrBymhmai Rieswvart ed into the

free actd bY g il Chem.Soc. Jpn., 1998, 71, 467).
15
(Hal), (Het),
@ - @
@ @ D
(XI) (Xl (X1l
R’ (RY)q
Q /| CHm /\ \
N-Alk—Y—Ak—3

K'= »—N Z—N_ N
RP—X  “—cHnR' \—(CHy,

Also, compounds according to the invention may be converted 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
20  treatment with alkali, or the base addition salt may be converted into the free acid by

treatment with an acid.



treatment with an acid. WO 2005/097774 PCT/ EP2005/ 051509 -33 The foll ow ng
exanples are intended to illustrate and not to limt the scope of the
present invention. Experinental Part 5 Hereinafter "RT" nmeans room

t enper at ur Y0 2@PPY77Heans 1, 1' - car bonyl di i m dazol ¢, " DI PST/ER2HIE51509

di i sopropyl ether, "M K" nmeans net hyl isob% ket on, "BI NAP" neans

[1, 1' - bi napht hal ene] - 2, 2' - di yl bi s[ di phenyl éhosphl ne] "NVP" neans 1-nethyl -
pyrrolidi none, " Pd2(dba) 3" neans tris(diben yli deneacet one) di pal | adi um

*Ebcp means 10 108 NGO GT AR apT Bgnsd S hwgleiad b e Kept LA™ "

"HOBT" neans pryRhoxyda@ogot ri azole. Preparation of the internediate
conpounds Exanple Al a. Preparation of internediate conmpound 1 F F O F NO
J TFF F 15 Et3N (0.55 nol) was added to a stirring m xture of
7- (phenyl met hyg) e hefadbxa- 8- azaspiro[ 4. 5] decane (prepared according to

teachings in WI%T‘ZZI?BU—T which the content is herein included

ref erence) X 0.Berpiphfleri"RTt oleamsroomt&operatuye, "GDE-ma@ns { A r-parbwicbmdazyfz) benzoyl

The mixtut o vaD EF! PRa SR uRi st e Sbisalil AR BRABTRRMCY (o

stand for the Mﬂ%@éﬂmt}&ﬂ@e}m&h@gﬂbﬁsmug&nylpn@@hm]; Nvmt ﬁka.t(sﬁ%etﬂlyll-z- 2 x 250
m ). The organic Iayer was separated, dried, filtere d.the | vent was
evapor at ed,  yavaielifingnes 4Bd:(dbak” means; trig(dibenzy lidgneagetong) g-fpﬁj‘t‘ﬁm{"hl r‘HEaE‘F on was

crystalli zed f N AimBeY B, SDVEAP” E%Wﬁ%ﬂét%ﬁhepyfﬁﬁmfdﬂet SO heansand
dried, yleldlng 1.06 g of iInternediate conpoun
1-(3-dimethylaminopropyl)-3- ethylcarbodmmde .HCl and “HOBT” means

hydroxybenzotriazole.

Preparation of the intermediate compounds
Example Al

a. Preparation of /@
intermediate compound 1 e F o]
PN
U \07

15 Et;N (0.55 mol) was added to a stirring mixture of 7-(phenylmethyl)-1,4-dioxa-8-
azaspiro[4.5]decane (prepared according to teachings in W097/24350 of which the

content is herein included by reference) (0.5 mol) in toluene (1500 ml). 3,5-
Bis(trifluoromethyl)benzoyl chloride (0.5 mol) was added over a 1-hour period
(exothermic reaction). The mixture was stirred at room temperature for 2 hours, then

20 allowed to stand for the weekend and washed three times with water (500 ml, 2 x 250
ml). The organic layer was separated, dried, filtered and the solvent was evaporated,
yielding 245 g of fraction 1 (100 %). Part of this fraction was crystallized from
petroleum ether. The precipitate was filtered off and dried, yielding 1.06 g of
intermediate compound 1.

25



WO 2005/ 097774 PCT/ EP2005/ 051509 -34- b. Preparation of internediate
conpound 2 Fp~FFo Fand 3 F~r'Fi~FppFFF Internmediate conpound 2
I nt er medi at e conpound 3 HO cp (300 m) was added to a m xture of

i nt er medi at\e0 2WAMPYUHd 1 (prepared according to Al .a) (@CI/ERMNFOFN0%t hano
(300 M) and H20 (300 m ). The reaction AXture was stirred at 60 C for 20
hours. The precipitate was filtered off, gibund, stirred in H20, filtered

of f, washed with petroleumether and dried, yielding 192 g of 5 fraction 1

(89.4 9. Part;(g5 %%.of ghis fraction was separated into its optical

i soners by ch¥ e : chr omat ogr aphy over ivalcel AS (20 m D A

el uent: hexanemnZrmpdigtpao@poutid/230) . Tawo fragti oups pwer e ¢pol I ected and

their solvent was evaporated. i eFx/;ll:\ 3:}}\9 @f interf i//ai\e lcompound 2 and
0

37.5 g of inte¥eliate conpound 3. Fc.fPrigpalation of TntErnedi'ate| conpound 4
FFoFNI~l O FIVW FF 10 NaH 603% ( ) was omes Wit h
hexane, then DMSO (30 m ) was added ap‘q the m xture was irred for 1 hour
under N2 and at 60 C. The nmixture wasFgobled to room t ef

RrefrodiiitoRnog@b Ut i ON

(40 m ) was added. The resulting m xt u{egnmgwq,%lé@ﬁ to
of trinmethylsul foxoniumiodide (0.032 nol) in O (40 m) was added

dropwi se. Aft elChen 300 m)) way ta symixgyre @Cintesmedinigcpmpowtd | @rapareddi at e

conmpound 15 2 qi RQ; t ) ) PP m) was
added dr opwi se&géﬁﬂgtﬁ%lr@g@? ?ll(])&nplrl}l %aﬁ&é?@m%éﬁsaﬁgﬁz@éﬁqdoﬁl)%ga{%@ At room
t enper at ur e. Tineture whas stérratss 60 9O forc2d lauts. | THeprécipgtateweasfitirad dff) geouhl4C1l sol n.

and the | ayers were se ated...Th or.gani c. | ayer was. drijed ,
1l tered of . aHHFeR SO Gfh Ao g o eDiey 50 dred. Gelding e entrect at e
conpound 4 § 83fion3q89.4 %). Part (75 g) of this fraction was separated into its optical isomers by
chiral column chromatography over Chiralcel AS (20 pum, 100 A; eluent: hexane/2-
propanol 70/30). Two fraction groups were collected and their solvent was evaporated.

Yield: 36.9 g of intermediate compound 2 and 37.5 g of intermediate compound 3.

c. Preparation of ©
intermediate compound 4 F 0

10  NaH, 60 % (0.04 mol) was washed 3 times with hexane, then DMSO (30 ml) was added
and the mixture was stirred for 1 hour under N; and at 60 °C. The mixture was cooled
to room temperature and THF (40 ml) was added. The resulting mixture was cooled to
0 °C and a solution of trimethylsulfoxonium iodide (0.032 mol) in DMSO (40 ml) was
added dropwise. After stirring for 30 min. at 0°C, a solution of intermediate compound

15 2 (prepared according to Al.b) (0.02 mol) in DMSO (20 ml) was added dropwise and
the reaction mixture was stirred for 3 hours at room temperature. The mixture was
poured out into ice, washed with a NH,Cl soln. and the layers were separated. The
organic layer was dried (MgSQ,), filtered off and the solvent was evaporated. Yield:
7.3 g of intermediate compound 4 (83 %).

20



WD 2005/ 097774 PCT/ EP2005/ 051509 -35- Exanple A2 a. Preparation of
internmediate compound 5 FF O F I I~ N~~0 FFF F Reaction under N2

at nosphere. A mxture of (methoxymethyl)triphenyl phosphonium chloride

(0. 0055 nolWYO AHWFINTH - net hyl et hyl ) - 2- propanam ne (0. 008FCHKHPROOSHSITHEF, p. a.
dry (20 mM) was stirred at -70 C. 2.3 M BuLi/hexane (0.0055 nol) was added 5
dropwi se. More 2.3 M BuLi/hexane (2.2 m)™“Was added. The m xture was all owed
to warmto roomtenperature. The reaction mxture was stirred for 30 mn at
20 C. The nixﬁure;ggg re-cooled to -25 C. A solution of

1-[3.5-bis(tri thyl ) benzoyl [ -2- (phenyl met hyl) - 4- pi peri di none
(prepared accog dpegarbtiontefachi ngs in W97/ 24350 0 whi ch the content is
herein included by reference) (0.005 nol) in sg@ THF, p.a.,dry 10 was added
dr opwi se and t Bigpediate CoADOUN:S i1 o to warmto room tenperature.
The reaction mxture was stirred oy At~y oom tenperature, then
deconposed wth water. The organi c soly skevaporated and the aqueous
concentrate was extracted with CH2Cl2. |The separag€d organic | ayer was
dried, filtered and the solvent evaperfaked. The residue was purified over
silica gel on a glass filter 15 (eluent® CH2C12). The desired fractions were

col | ect ed_and RfersPLNEN, WosHAROK iRl of tnehthyrletiDuspiehy biUsioRl at ¢

conmpound 5 (57 % . b. Preparation of internediate conpound oJi ulF

/1 N F'FF qhmﬁdm(@p@%omol) ﬁnféNr(édnﬁméetbbdh%wmmmsmpg(%%%@plhwcmmg to
A2. a) (0. 0028 gihledo ol wak-sfirrbh HCh0 66, 9B iMfliHné fo 6055 miBipwad ddubpd Tor one

hour at 40 C
5 dropwise. More 2.3 M BuLi/hexane (2.2 ml) was added. The mixture was allowed to

warm to room temperature. The reaction mixture was stirred for 30 min at 20 °C. The

mixture was re-cooled to -25 °C. A solution of 1-[3.5-bis(trifluoromethyl)benzoyl]-2-
(phenylmethyl)-4-piperidinone (prepared according to teachings in W097/24350 of
which the content is herein included by reference) (0.005 mol) in some THF, p.a.,dry

10  was added dropwise and the reaction mixture was allowed to warm to room
temperature. The reaction mixture was stirred overnight at room temperature, then
decomposed with water. The organic solvent was evaporated and the aqueous
concentrate was extracted with CH,Cl,. The separated organic layer was dried, filtered
and the solvent evaporated. The residue was purified over silica gel on a glass filter

15  (eluent: CH,Cl,). The desired fractions were collected and the solvent was evaporated.

Yield: 1.30 g of intermediate compound 5 (57 %).

b. Preparation of | X
intermediate compound 6 e F 0 7
F N
0
F'IOF

A mixture of intermediate compound 5 (prepared according to A2.a) (0.0028 mol) in

1.6 N HCI (6 ml) and THF (6 ml) was stirred for one hour at 40 °C. The THF was
20  evaporated and the aqueous concentrate was extracted with CH,Cl,. The separated

organic layer was washed with an aqueous Na,CQO; solution, dried, filtered and the

solvent evaporated. Yield: 1.24 g of intermediate compound 6 (100 %).



20 evaporated and the aqueous concentrate was extracted with CH2Cl12. The
separated organi c | ayer was washed with an aqueous Na2CC3 sol ution, dried,
filtered and the solvent evaporated. Yield: 1.24 g of internediate conpound
6 (100 % . WPHOHIBO7771 PCT/ EP2005/ 051509 -36- c. Pr @GaAERRI0ASIEF
intermedi ate conpound 7 F F o N~ ( N F~rzF F A mxture of internediate
conpound 6 (prepared according to A2.b) 6’60028 nol ) and

1- (phenyl net hyl ) pi perazi ne (0.0028 nol) | n THE (5 m) and nethanol (100 nil)
was hydrogenated with Pd/C, 10 % (0.5 g) as a catalyst in the presence of

t hi ophene solution 5 (0.5 m). After uptake of H2 (1 eq.), the catal yst was
filtered of f afdpPrepatatidnldfr ate was evapor at ed. residue was treated with
(E)-2-butenedioic agid in methanol. The salt filtered off and
re-converted i £ 0 W E then extracted wth CH2Cl 2.
The separated organic |ayer was drg rd/\t vent evaporat ed.
The residue solidified spontaneously ie |eld 0.56 g of 10

i nternedi ate conmpound 7 (33 %9. d. Prdparation of |nter 5di at e conmpound 8 F
FOI H Fr~F FF A mxture of interpggdiate conpound 7 (prepared according
to A2.c) (0.133 nol) in nmethanol (500fd) was hydrogenated over the weekend
wi th Pd/C, 10 Anfifui)ofifterinediid dnfind 6(§parstDicalselind o A2 1100038 mod b

catalyst was filtered off and the filtrate was evaporated Yield: 67.5 g

of i nternedi at e(rheryvathulBiperazing(P028 A@l)Pﬂé[Wr(étmlbhﬂQiﬂethﬁtoéEWBmthég conpound
SFFO F) I\ixydro,c,renated with Pd/C, 10 % (0.5 g) as a catalyst in the presence of thiophene solution

5 (0.5 ml). After uptake of H; (1 eq.), the catalyst was filtered off and the filtrate was
evaporated. The residue was treated with (E)-2-butenedioic acid in methanol. The salt
was filtered off and re-converted into the free base with 50 % NaOH, then extracted
with CH,Cl,. The separated organic layer was dried, filtered and the solvent

evaporated. The residue solidified spontaneously and was dried. Yield: 0.56 g of
10  intermediate compound 7 (33 %).

d. Preparation of
intermediate compound 8 F o)
F>]\
F7 N N |/\NH
[ |
q L
FTF

A mixture of intermediate compound 7 (prepared according to A2.c) (0.133 mol) in

methanol (500 ml) was hydrogenated over the weekend with Pd/C, 10 % (S g) as a
catalyst. After uptake of H, (1 eq.), the catalyst was filtered off and the filtrate was
15 evaporated. Yield: 67.5 g of intermediate compound 8.

Example A3
Preparation of intermediate

J
compound 9 FjF o h
F7Y N
o
5
F7LF




/11N OH F F F WO 2005/097774 PCT/ EP2005/ 051509 -37 A m xture of

I nt ermedi ate conpound 6 (prepared according to A2.b) (0.0081 nol) in CH3CN
(p.a) (20 M) was stirred on an ice bath, giving mxture (1). A m xture of
NaOCl 2 (0. OUD7BS/HEIH di ssol ved in H20 (20 m) was added PETEBMOTESIaY <10 C to
m xture (I). The reaction m xture was stirpred for 2 hours at <10 C and was
stirred 5 overnight at roomtenperature. NAOH (25 M, 10 %9 was added

dropwi se to the mxture at roomtenperature and the reaction m xture was

washed with DI t i Nes The agueo i di 10 %9
At 210 C 1 herhERPIRArmG A eSS B AP0 4 S0 b S0
and filtered @H,Cﬁﬁeaﬁgbwﬂmm&edewa@%&mﬂgxmg niik@rd @5 | AuixtaRSof

crystallised from DI PE g of internediate =10 conpaqund 9 (80%

Exampl e A4 a. Fe G 600538 gD Gssolser it I O8 RSP OO TR RO N 116 O
i NJOH FF Smﬁnm{%l ngum,fgac Wﬁ&rﬁamﬁtmbe@%%gm@ ng 1o

Al .c) (0.016 ethyl - 1 -piperazi necarboxylic acid
est er (0. 01%65 owemiglitat mohateniperatue. T(Iél@H (23.81,n10)%)weies axlded drogwisedo thef | uxed f or

14 hours. The sq ven was,  evapor at :i th | due d over

silica gel on '3”%1‘ OPmItf’élPer? %%VXQ%Q%H e product

fractions V\/ere(2ctﬁdlds)30ﬂib€hqa&dmﬂi}er$@da&diﬁed/\@&h mpm%y eld<10\°l(33tlﬂh efratteg of

i nt ernedi at e corrpound 10 (80 % . b. Preparatign of ﬁn_l%r medi at e

conpound 11 F with CHpGh. O’[’he QTGRPIC byﬂv w3y firied(MgSO,) and ﬁlteredo e solvent was
evaporated and the residue was crystallised from DIPE. Yield: 3.0 g of intermediate

10 compound 9 (80 %).

Example A4
a. Preparation of

intermediate compound 10 e F O ?
F N NJL )<
N
OH
FIF

A mixture of intermediate compound 4 (prepared according to Al.c) (0.0165 mol) and

1,1-dimethylethyl- 1-piperazinecarboxylic acid ester (0.0165 mol) in ethanol p.a. (100
15  ml) was stirred and refluxed for 14 hours. The solvent was evaporated and the residue

was purified over silica gel on a glass filter (eluent: CH,CL/CH;0H 97.5/2.5). The

product fractions were collected and the solvent was evaporated. Yield: 8.3 g of

intermediate compound 10 (80 %).

b. Preparation of ' = |
intermediate compound 11 e 0 A ji )<
F7Y; X N ,/\N 0
Pz N\/|
O\
FIF

20 A mixture of intermediate compound 10 (prepared according to A4.a) (8.3 g; 0.0132
mol) in DMF p.a. (250 ml) was stirred at room temperature under N,. NaH 60 %
(0.64 g; 0.016 mol) was added and the reaction mixture was stirred for 1 hour at room



F 20 A m xture of internediate conpound 10 (prepared according to Ad.a) (8.3
g; 0.0132 nol) in DVF p.a. (250 m) was stirred at room tenperature under
N2. NaH 60 % (0.64 g; 0.016 nol) was added and the reaction m xture was
stirred fowd2teor77at room WO 2005/ 097774 PCT/ EP2005/ 052698 P2008851509
tenperature. A mxture of CH3l (2.25 g; 0.0158 nol) dissolved in DV was
added dropwi se. The reaction mxture was-¥tirred for 18 hours at room
tenperature. Extra NaH 60 % (0.64 g) was added and the m xture was stirred
for 1 hour at room tenperature. Extra CH3I 5&}2 25 g) was added and the

m xture was st iempentror A ngxtisuelCld (325 gdhdt @@)@}ﬁw\@d iTRMF wasaddedt ure was

VSO, 111 er eoBRor b RALER it Ph¥ bored Y0P LORAR Y Soa AN SbpelBigel O™
(75 %9. c. Pr epmﬂua?mo%(om%)mchdaécharmaméﬁmﬁ(em EnEecgfolFllhoml(;ﬁt,roc(m NH I\Lt]) )
FFF FAMmMxture of inter I a 0] pr.epare a,ccrl 0 A4
(6.0 g: O. 0093tef@8faﬁ45?) Extrgcy mzéﬁgﬁ Yggﬂqﬂfe &Hét WaS(%'@ ffpn ! %a)&é“séh rred
at 50 C fors @&@méoh}@a%e ngaﬁ%@qat@mbwei@aaeq%mmpoured
out into H20 KZCO3 % was added. The filtrate was extracted with

CH2C12. The or'ﬁmrgaﬂlakawrW@simés&h@d/laﬁ@hﬁltm@ndjwamfalemgw 64gpfered, and
t he sol vent was evanor at ed, \(/illglr{q?/% 1 g of internediate conpound 12 (100
% . 15 Exanple JREnLy! F’F%‘Sg?lﬁ % 2 internediate conpound 13 F F O F N
FFF O A m xture of NaH, 60 % (0.036 nmol) in THF, p.a., dried on nol ecul ar

sieves (200 m)
C. Preparation of

intermediate compound 12 j\S\j/K
: ; NH

A mixture of intermediate compound 11 (prepared according to A4.b) (6.0 g; 0.0093
10 mol), HCV/iPrOH (25 ml) and methanol (100 mi) was stirred at 50 °C for 1 hour. The

solvent was evaporated and the residue was poured out into HO. K,CO; 10 % (3 g)
was added. The filtrate was extracted with CH,Cl,. The organic layer was washed with
H0, dried (MgSO.), filtered, and the solvent was evaporated. Yield: 5.1 g of
intermediate compound 12 (100 %).

15

Example AS
a) Preparation of

intermediate compound 13
et &
- o
S
F
A mixture of NaH, 60 % (0.036 mol) in THF, p.a., dried on molecular sieves (200 ml)
was stirred at room temperature and a solution of (diethoxyphosphinyl)acetic acid ethyl

ester (0.036 mol) in THF, p.a., dried on molecular sieves (q.s.) was added dropwise,

20  then the mixture was stirred for 30 min. at room temperature and a solution of
intermediate compound 2 (prepared according to Al.b) (0.03 mol) in THF, p.a., dried
on molecular sieves (q.s.) was added dropwise. The reaction mixture was stirred for 90

min. at room temperature. NH,Cl (15 g) and H,O (200 ml) were added. The organic



was stirred at roomtenperature and a solution of (diethoxyphosphinyl)acetic
acid ethyl ester (0.03 6 nol) in THF, p.a., dried on nol ecul ar sieves
(g.s.) was added dropwi se, 20 then the m xture was stirred for 30 mn. at
room t enpenad posomnt a sol uti on of internedi ate conpoupdtZpri(Eefsded
according to Al .b) (0.03 nmol) in THF, p.a, dried on nolecul ar sieves
(g.s.) was added dropw se. The reaction m39ture was stirred for 90 mn. at
roomtenperature. NH4CQ (15 g) and H20 (200 m) were added. The organic WO
2005/ 097774 PCT/ EP2005/ 051509 -39 sol vent was evaporated and the aqueous
concentrat e wesolveRrt wascaveporajed andthe @ggeous mcewg%mas:exuay@d withLHkbhddew t h
H2O, dried ( |.ter f t t

resi due was plv!ljo?%k ¢ @;"!(")rv&ea? v?aq <%%1théfﬂflﬁcb odr?f%g @ P%?de?ﬁ%g(?ugﬁéﬁgirtggpent
CH2C12/ CH3CH fevapordted)/ Dhd fesﬁﬁé Q/)ls pﬁfiﬁed pmdumh gélr@czt glandilteefetientdridiaited and

the 5 sol vent p 14, 3 nt.er medi at e conpound 13 (95
%. h) Preparc\gﬁ &ﬁ SH% %@ “itéﬂll"’lftlpn%werpc teéangalep F A

m xture of § ntQLRRAVAI&a g&%@u'?@elé*:i4(3%@ﬂ%ﬁgecﬁ’&€%rgﬁd?ﬂdtl9(ﬁ%?) (0.0126
nol) in ethanol (100 was hydrogenated at 20 for 18 hours with Pd/C 10

% (1 g) as a catalyst After uptake of H2 (1 eq.), the catal yst was
filtered off t f|| rate was 10 evaporated. Yield: 7.1 g of

i nternedi ate i‘@%p&qm tf(lOO %9. c) Prepar atl/o of internediate conpound
15 F F N: J idefmedidte cémpounidXtur e &f i nte sdivdat e conpound 14 (prepar ed
according to A5.b) (0.014 nol) in N8 7500t ), methanol (70 nil) and
H20 (70 m ) was stirred at roomtenpe ur € orli24 hours. The organic

sol vent was evaporated, HC] (100 nil, IN) was addéd and the 15 reaction

m xture was extracted (2 times) with €H¥12. The organic | ayer was washed
with H2O, dried (MySO4), filtered off &nd the solvent was evaporated. Yield:
5.5 g of i nt ek mitturtof irtemipdistcohipoiid 1 Ypregaraimeterdibg to AS5.a) (0.0126 mol) in

ethanol (100 ml) was hydrogenated at 20 °C for 18 hours with Pd/C 10% (1 g) as a
catalyst. After uptake of H; (1 eq.), the catalyst was filtered off and the filtrate was

10  evaporated. Yield: 7.1 g of intermediate compound 14 (100 %).

o

A mixture of intermediate compound 14 (prepared according to AS5.b) (0.014 mol) in
NaOH (1N) (75 ml), methanol (70 ml) and H,O (70 ml) was stirred at room temperature
for 24 hours. The organic solvent was evaporated, HCI (100 ml, 1N) was added and the

¢) Preparation of

intermediate compound 15

15  reaction mixture was extracted (2 times) with CH,CL. The organic layer was washed
with H,0, dried (MgSO,), filtered off and the solvent was evaporated. Yield: 5.5 g of
intermediate compound 15 (83 %).

Example A6
Preparation of intermediate

compound 16 e
N
gV




Preparation of internediate conpound 16 0 N 90 WD 2005/ 097774

PCT/ EP2005/ 051509 -40 A m xture of internedi ate conpound N~~0\(2R)
(prepared according to A2.a) (0.0133 nol) in 37 %9 HC (10 m), H2O (30 m)
and THE (4@vabdoyoomas stirred for 2 hours at 50 C, thenpthapangans® sol vent
was evaporated and the aqueous concentrate was extracted with CH2Cl 2. The
organi c |layer was washed with a NaHCO3 sot49: and 5 with H20, dried (MySO4),
filtered off and the solvent was evaporated. The residue was purified by
col um chr omat ogr aphy over silica gel (eluent gradient: CH2Cl 2/ CH30H from
100/0 to 98/ 2). The product fractions were o@ ected and the sol vent was
evaporated. Yield: 2.7 g of intermediate tdopound 16 (66 % . 10 Exanpl e A7
Preparation of internediate ¢conmpound 1 JF Q. ¥y O F~F OF A mxture of

i nter medi at e cOMySUFPTIteprdiaiasampoRedor di ng tb(%Bcﬁ.(I&?Pa(@ weordingdp A2i3h  NaOH
(IN) (75 m), ( 270 "\ : m
tenperature f o@ggwt? rléﬁ{ﬁgﬂdlséﬁj\}gﬂwﬁagﬁg@%g%ar 2?234%%1%% w%qag%%ﬁo‘?gnd t he
resi due was Wweminea 5@i°Oh thoh Fie. orpi@lic o1\t whs evhphrated sind theexdquenud cotventratact i on
m xture was extracte 5.\ 12. The organjc.laye i e sSA),
1 tered of f -l ovetedmblamchs Tng fimsdis Tt Va0 EneRRh A HACOGh 84 by
col um chr osTat @K HpOYdrivdgM S0, ), Fiteie@ bffaal RNblvedt sk @B rated 2Tk GiROKAsT r om
100/0 to 90/10). The product fractions were collected _and _the solvent was
evapor at ed. Yi @irified By golymarchromaiosmephy aver sdlistsel(ghrent 2radsat:fgHChoCHQEpar at i on

Sf the final cIRq¥HMso 9%§M&r§dﬁct fhctfinS RREALNRAPind hE 8vé&pRUNd | F o F
evaporated. Yield: 2.7 g of intermediate compound 16 (66 %).

10 Example A7
Preparation of intermediate
compound 17 £ F o /<©
F N
w\(%
o}

F7LF

A mixture of intermediate compound 13 (prepared according to AS.a) (0.0143 mol) in
NaGH (1IN) (75 ml), methanol (170 ml) and H,O (100 ml) was stirred at room
temperature for 48 hours. The solvent was evaporated until water and the residue was
washed with DIPE. HCI (100 ml, 1N) was added and the reaction mixture was extracted
15  with CH,Cl,. The organic layer was dried (MgSQ,), filtered off and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
gradient: CH,Cl,/CH;0H from 100/0 to 90/10). The product fractions were collected

and the solvent was evaporated. Yield: 5.9 g of intermediate compound 17 (88 %).

20  Preparation of the final compounds

Example B1
a) Preparation of final x

compound 1 . F oL = ﬁ
F7ONY N NN




F\ I NI -Nf7Nv F I'F F WD 2005/ 097774 PCT/ FP2005/ 051509 -41 A m xture
of internedi ate conpound 8 (prepared according to A2.d) (0.04 nol) and 1-
(phenyl net hyl ) - 3-pyrrolidinone (0.04 nol) in nethanol (250 m) was

hydr ogenat &b aws/e0774C for 18 hours with Pd/C 10 % (3 g) pas/Emababost in the
presence of thiophene solution (2 m). After uptake of H2 (1 eq.), the
catalyst was filtered off and the filtrateélwas 5 evaporated. The resi due was
taken up in HOQ CH2A 2 and K2C03 (5 g). The layers were separated. The
aqueous | ayer was extracted with CH2C12 and the organic |ayer was dried

(MgSO4), filt e auixtorefof antermediatesesimponnd $épreparedhancanding, to HPed)r(B 1 anpd) andd -

purified by co TRl 'NH i ,

G2a 2/ oaon  PHORIGER AT SRR e UBE nh ot R dAMedbBREEMt 50, | g
t he sol vent weC fbo 1 @ aype mathePd/C Y0 &4 @3: g) A2 a Qatglystfin tHerpatsencengfahiophehe ¢@&idH) .  b)
Preparation of fipal _co un YE.~N'\J F [ Cli A m xture of

i ntermedi ate d@rip uﬁﬁem‘l%wg&ﬁége g&ﬁ*?ﬁm&tf’v&s ﬁﬂf“g@l?{%ﬁﬁé\ggég%?”?s and

1- [ 1- (pheny W%vagdﬁre&- PHE FeRidhélivay takéH BPMATIOMEHIY 2RPK R10,35 &9r Thdldydrd
teachings in W96/20173, of which the content is herein included by
reference) (0.ware5enapitgd. | Fhergueaul dayer was extra¢ted withiGHAdbsind ther qrganiclayerr ef | uxed

i1 ongel on giaMetP, FXERPRRRRE e Thel Vs EalsRHE) PRI 5%

90/ 10) . tTrd1e \p(_r;nfliggd by gﬁﬂixh?h?rﬁ@:{gﬁaph?b{'@@gkg ga(rs(dlugm@-admg\(&nCh@@H C i
comound 3 F oemasasff. Ereproset Rhgions weseicafes st axibe AR 268 compound 9
(prepared Recavipibed.OYRId: 20@ Her Tl dompdubl 1 (82 %).

b) Preparation of final
compound 2 F o} =
compound2 : 3
F N (\N
\/N\)
OH

~

FIF
F

A mixture of intermediate compound 4 (prepared according to Al.c) (0.0165 mol) and
1-[1-(phenylmethyl)-3-pyrrolidinyl]piperazine (prepared according to teachings in
W096/20173, of which the content is herein included by reference) (0.0165 mol) in

15  ethanol p.a. (100 ml) was stirred and refluxed overnight. The solvent was evaporated
and the residue was purified over silica gel on a glass filter (eluent gradient:
CH,Cl1,/CH;0H from 95/5 to 90/10). The product fractions were collected and the
solvent was evaporated. Yield: 7.6 g of final compound 2 (67 %).

¢) Preparation of final I/\l
compound 3 e F o) = @“@
F>|\ = l N (\ N/ NS
« L
¢
FTF ©

F
20 A mixture of intermediate compound 9 (prepared according to A3) (0.02 mol), N,N-
dimethyl-4-pyridinamine (0.028 mol) and Et;N (0.028 mol) in CH,Cl,, p.a. (300 ml)
was stirred at room temperature, then EDCI (0.028 mol) was added portionwise and the



di met hyl - 4- pyri di nam ne (0.028 nol) and Et3N (0.028 nol) in CH2C2, p.a. (300
m) was stirred at roomtenperature, then EDCl (0.028 nol) was added
portionwi se and the WO 20115/ 097774 PCT/ EP2005/ 051509 -42 reaction m xture
was stirredv®as®TRBurs at roomtenperature. A sol uti onPOf/EP2(03/051509
(phenyl net hyl) - 4- pi peri di n-yl ] pi perazi ne (prepared according to teachings in
W96/ 20173, of which the content is herei # ncl uded by reference) (0.02 nol)
in CH2Cl 2 was added dropwi se and the m xture was stirred over the weekend

w5 St ?eée?‘;a%?&féﬁﬁwm%s FERA O B0 ASSUSE SLohkr At oo and
t he aqueous I ai)amﬁ;@ﬁaﬁq,wﬁeﬁz%%&g Jg@oﬂgrfgqalt&cwsqh was washed
17

wi th H20, dr|e |tered off and the sol vent was evaporated.

Yield: 3.2 g OWQQ ofphishdheacqntent Ls@herempclpdgﬂyrrgfer@ﬁe)dﬂ Oimvé)lmcorrpound 4
FFOINH F- éﬁg&lz ?‘g%)adrﬁeg dH w1 e agd 't:heqnx tﬁ'}eldro%exo% Ue&?elnd%%B und 3

(0.0041 nol) in rogenat e room tenperature for 72
hours w t h $d/ t€mpErakird. ONEOE)(linsma ldé):wdsmlﬂed :Afdtthe reauicakmxnire Was {tireddor) , t he

catal yst was f] tered of f and the i,i]ltrate was eva ted Ylelld 2.4 g of
final ~ conpoun ropm, femperatye, ‘Lhedayers WW&SB%?E Gl?e FIPFAS 1YL VE | 7 y
conpound 5 F Fex@aHed-lm@)CIfzdlz. ITh! of gablic 1ayer Was Washed With LY, GFidd{MgSO.),

filtered off and the solvent was evaporated. Yield: 3.2 g of final compound 3 (23 %).

d) Preparation of final /@
F

compound 4 o) J/\ NH
> L PN

F N [ N

LA N

A mixture of final compound 3 (0.0041 mol) in H, (50 ml) was hydrogenated at room
10  temperature for 72 hours with Pd/C 10 % (0.5 g) as a catalyst. After uptake of H,

(1 eq.), the catalyst was filtered off and the filtrate was evaporated. Yield: 2.4 g of final

compound 4 (96 %).

Example B2
a) Preparation of final o
K

compound 5

15 A mixture of intermediate compound (trans) (prepared according to
A2.d) (0.02 mol) and 1,1-dimethylethyl 4-oxo-1-piperidine-carboxylic acid ester

(0.02 mol) in methanol (250 ml) was hydrogenated at 50°C with Pd/C 10 % (2 g) as a
catalyst in the presence of thiophene solution (1 ml). After uptake of H, (1 eq.), the
catalyst was filtered off and the solvent was evaporated. The residue was purified over

20  silica gel on a glass filter (eluent gradient : CH,Cl,/MeOH from 97/3 to 94/6). The



~N 15 A m xture of internediate conpound F F F (trans) (prepared according
to A2.d) (0.02 nol) and 1, 1-di nethyl et hyl 4-oxo-1-piperidine-carboxylic
acid ester (0.02 nol) in nethanol (250 m) was hydrogenated at 50C with Pd/C
10 % (2 g) ve2@509at4al yst in the presence of thiophene #OIEPRO/NIII09M ).
After uptake of H2 (1 eq.), the catalyst was filtered off and the sol vent
was evaporated. The residue was purified #er 20 silica gel on a gl ass
filter (eluent gradient : CH2O 2/ MeOH from 97/3 to 94/6). The WO 2005/ 097774
PCT/ EP2005/ 051509  -43 desired fractions re collecte nd, t he, solyvent was
evapor at ed. i &siged fraqions yergieolly andé‘&ﬁ?ﬂg’gﬂﬂ“@ e("‘?@r@}&g- %)e?%ﬂ)p‘lag 8“1/ of
final compoundsdndoud Mis &)\ Il Fy / I N~ 1IN \ Nv) F FF Final
conmpound 5 (prepared according to B2.a) (0.0139 nol) in HCLl/2-propanol 5
(15 m) and 2-propanol (60 m) was stirred at 50 C for 3 hours. The sol vent

was evapor ate ] : g: ! 'I g of final conpound 6 5 9%. Exanple B3 a)
Preparation o?bP¥ ql.o,?ﬁgalorrpound7FFOFN‘}~ --1' 1 OF "'"Nr N '"Q\
FFT A mxtudenpoind 6t er medi ate conpoend 150( pré

ed agComddi ng to A5. c)
(0.006 ol ), 10 DVAP (0.0077 nol) adclEt 0.

I 077 pm| YA\ CHZC12 (100 ml)
was stirred at roomtenperature. EDCI (QG.0 77 Yol]) vas Yadded and the nixture
was stirred for 2 hours at roomtenperatufe, a\rr%

xture (1). A mxture
of 1, 1-di methyl ethyl 3-(1-piperazinyl)- F’L -prrrol i di necarboxylic acid ester
((prepared according to the teachings in F

Final compound S (prepared according to B2.a) (0.0139 mol) in HCl/2-propanol
5 (15 ml) and 2-propanol (60 ml) was stirred at 50 °C for 3 hours. The solvent was
evaporated. Yield : 9.3 g of final compound 6 (95 %).

Example B3
a) Preparation of final | RS
compound 7 e F ) =

F N7 o]
I\jvu\N/\l fo) J<
FIF k/N\'le/”\o

A mixture of intermediate compound 15 (prepared according to AS.c) (0.006 mol),

10 DMAP (0.0077 mol) and Et;N (0.0077 mol) in CH,Cl, (100 ml) was stirred at room
temperature. EDCI (0.0077 mol) was added and the mixture was stirred for 2 hours at
room temperature, giving mixture (I). A mixture of 1,1-dimethylethyl 3-(1-piperazinyl)-
1-pyrrolidinecarboxylic acid ester ((prepared according to the teachings in
W02004/056799 of which the content is included herein) (0.006 mol) dissolved in

15  CH,Cl, was added dropwise to mixture (I) and the reaction mixture was stirred
overnight at room temperature. H,O (100 ml) and NaOH (50 m], 1 N) were added and
the mixture was stirred for 5 min. at room temperature. The layers were separated.
The aqueous layer was extracted with CH;Cl, and the organic layer was washed with
H,0, dried MgSO0.,), filtered off and the solvent was evaporated. The residue was

20  purified by column chromatography over silica gel (eluent gradient: CH,Cl,/CH,OH
from 100/0 to 90/10). The product fractions were collected and the solvent was
evaporated. Yield: 2.1 g of final compound 7 (50 %).



W2004/ 056799 of which the content is included herein) (0.006 nol) dissolved
in 15 CH2C1l2 was added dropwise to m xture (lI) and the reaction m xture was
stirred overnight at roomtenperature. H2O (100 m) and NaOH (50 m, | N)
wer e added VeO5HHE74m xt ure was stirred for 5 nmin. at r®@wHEPEWHEFI&MUre. The
| ayers were separated. The aqueous | ayer S extracted wth CH2Cl12 and the
organi c |l ayer was washed with H20, dried (MgySOX), filtered off and the

sol vent was evaporated. The residue was 20 purified by colum chromat ography
over silica gel (eluent gradient: CH2Cl2/CH3CH from 100/0 to 90/10). The
product fractions were collected and the solvent was evaporated. Yield: 2.1
g of final compau&drafioh20i8al. CVO 2005/ 097774 P 2005/ 051509 -44- b)
Preparation of final conpound 8 FF O j 11 F 1 DNJJIN FFF -12~ H A mixture
of final conpoi@ioundd 00295 not) ing ) was stirred at room
tenperature for 1 hour. The reactiong pO@red out into

i ce/ B20/ K2CO3. The aqueous | ayer was ex q:@‘%z and the organic
| ayer was dried (MgSO4), 5 filtered off a d the sol vent S evapor at ed.

=

Yield: 1.7 g of final conpound 8 (94 % . T¥xanpl e B4 apation of final
conmpound 9 o N NN O A mixture of intermedfate corrpound 16 epar ed
according to i_n®t.

3- (1- pi per azi ny ep°$%r§‘8 pnglgcgz oxy gl J?gﬁ: (? ;r)nrl)ewgsrsegeistra?gcordl ng

to the teachi ngmperambwﬁemzhbﬁﬁmgeahommtjretm poontient 1nmsxce/hls(l)ﬂ@€®3 h€&hei n
by reference) 0.01 nol) in nethanol 0 was , h dro en aL .50 C for
48 hours Eoue | @'@rgy ix@ftegé”“g‘gé@”fg}ﬁq ‘?{g‘l“ﬂ‘é @d@@g&dgé% ophene
sol ution (I5 mmsereﬁfafeandmsgak&atwfasb{%péx%teeqﬁelduhﬁg%aﬁaémanpmsf hogred of f

and the filtrate was evaporated. The residue was purified by colum
chr omat ogr aphy over silica gel (eluent gradient: 15 CH2Cl12/ CH3OH from 100/0
to 95/5). The praducks fractions were collected and the

a) Preparation of final |

compound 9 o =
a N . O
X /I N\) 0

A mixture of intermediate compound 16 (prepared according to A6) (0.0088 mol) and
1,1-dimethylethyl 3-(1-piperazinyl)-1-pyrrolidinecarboxylic acid ester ((prepared

10 according to the teachings in W02004/056799 of which the content is included herein
by reference) (0.01 mol) in methanol (150 ml) was hydrogenated at 50 °C for 48 hours
with Pd/C 10 % (1 g) as a catalyst in the presence of thiophene solution (1 ml). After
uptake of H; (1 eq.), the catalyst was filtered off and the filtrate was evaporated. The
residue was purified by column chromatography over silica gel (eluent gradient:

15 CH,CL/CH;0H from 100/0 to 95/5). The product fractions were collected and the
solvent was evaporated. Yield: 3.6 g of final compound 9 (75 %).

b) Preparation of final | AN

SasUS

A mixture of final compound 9 (prepared according to B4.a) (0.0066 mol) in
HCV/2-propanol (10 ml) and methanol (40 ml) was stirred and refluxed for 1 hour. The
20  solvent was evaporated and the residue was taken up in H.O. The mixture was alkalised

compound 10



sol vent was evaporated. Yield: 3.6 g of final conpound 9 (75 % . b)
Preparation of final conmpound 10 o O JLN 17NH ' NC A m xture of final
conmpound 9 (prepared according to B4.a) (0.0066 nol) in HCA/2-propanol (10
m) and nmettHAMYFOA0 M) was stirred and refluxed for 1PRGEP2007HES0920

sol vent was evaporated and the residue was taken up in H2O The m xture was
al kal i sed WO 2005/ 097774 PCT/ EP2005/ 051509 -45 with NaOH and extracted with
CH2C 2. The organic | ayer was washed with 1 T20, dried (MSO), filtered off

and the sol vent, aporated, Y 2 of. final conpound (88% . 5
Exanpl e B5 Pr eﬁﬁwpmfexg?ﬁ%ﬂ w@b%‘gﬁhd@i&ﬁmﬁc ’alyerowﬁ‘”%g‘f\ﬁy@th HZZITSJ %'edY IF O
F A mxture ofMgS0.yaieadadrad the asiveit (s HR3ral®8] Yiel @HEg 0PI 2dmpaini and

Et 3N (0.0027 m)@) in CH2Cl2, p.a. (100 m) was stirred at room tenperature.
Then, EDCl  (0l®@@37hvl ) was added and the reaction nixture was stirred at
roomtenperature for I hour, giving mxture (I). A mxture of final

conpound 60 (prepared according to B L d) 10 (0.002 nol) dissolved in CH2O 2
was added df opBxas®l¢ BSm xture (1) and the reaction mxture was stirred
overnight at rgomte e%rfat re. The m xture was poured out into NaCH (1 N)
and stirred foﬁ—@g—%?;g——gﬁt?—we 2P % nperature. The ers were separated. The
aqueous | ayer ywas extracted with CH2A 2 and phe grani ¢ r dried
(MyS™4), filtered off and the sol vert S_evapar ate The pe was
purified by colum 15 chromat ogr aphy fové I'li'ta |gel (g'l uenﬂlgr adi ent :

CH2C 2/ CH3OH from 100/0 to 90/10). The oduct~f radtions wefe col |l ected and
the solvent was evaporated. Yield: 0.914 g Fof final conpound 11 (67 %

Exanpl e B6 FI

A mixture of 3-furancarboxylic acid (0.0027 mol), DMAP (0.0027 mol) and Et;N
(0.0027 mol) in CH,Cl,, p.a. (100 ml) was stirred at room temperature. Then, EDCI
(0.0027 mol) was added and the reaction mixture was stirred at room temperature for 1

hour, giving mixture (I). A mixture of final compound 60 (prepared according to B1.d)

10  (0.002 mol) dissolved in CH,Cl, was added dropwise to mixture (I) and the reaction
mixture was stirred overnight at room temperature. The mixture was poured out into
NaOH (1 N) and stirred for 15 min. at room temperature. The layers were separated.
The aqueous layer was extracted with CH,Cl, and the organic layer was dried (MgSO,),
filtered off and the solvent was evaporated. The residue was purified by column

15  chromatography over silica gel (eluent gradient: CH,Cl,/CH3OH from 100/0 to 90/10).
The product fractions were collected and the solvent was evaporated. Yield: 0.914 g of
final compound 11 (67 %)

Example B6
Preparation of final compound

12 :;J\ o£ N/C/T)HQ/
i

20 A mixture of final compound 6 (prepared according to B1.d) (0.0021 mol) and Et;N
(0.01 mol) in CH,Cl,, p.a. (50 ml) was stirred on an ice-bath. 3.5-dimethylbenzoyl
chloride (0.0025 mol) was dissolved in CH,Cl, and added dropwise to the reaction



Preparation of final conmpound " I o 12 FO~" N Fes - NNFF F 20 A

m xture of final conpound 6 (prepared according to B 1.d) (0.0021 nol) and
Et3N (0.01 nol) in CH2A 2, p.a. (50 mM) was stirred on an ice-bath.

3. 5- di met hWYh 2037774 chl ori de (0. 0025 nol) was di ssol vedCTEPTIHI@E10%and added
dropwi se to the reaction WO 2005/ 097774 PCT/ EP2005/ 051509 -46 m xture which
was stirred for 1 hour at roomtenperatur&” K2C03 (2 g) was added and HO
and the m xture was extracted. The separated aqueous | ayer was extracted

with CH2C12 and.the,separat.ed,comhi ned organic | ayer re drie ),
filtered and ¢ REWT MGy Sée/Hgd Ry st gom Pty _aé‘:%gf By

col um chr omat BgD afpdihe MMRfurSwhs éxerabted €The Rpateiell a?lie@ds Ripér waseiioretf WigOH from
100/0 to 90/ 10€ch'l'hwroduct fractions were collected and the sol vent was

evapor at ed. i 2 and thg separatediqombined organisday crowerg dricd (Mg$aitesedend the
Preparati on of gf : acNys oixmlé .

m x!to ure 1)f fi ngl %?ﬁ‘ﬁ%gé@?%%bd(%‘}ég%%&* ag?ggﬁledrli\k r?gct 0 iﬁr@@a&o&a@%ﬁgﬁa%@ﬁ and
Et 3N 10 (& 0lgehidlwent gra@idACICH. .,/ SeOdomi1P0Mds ¢/ 0). rids pavducbfimtivenwercat ur e,
then a solution.of 2-thiophenesul fonyl  chlari.d 0. 6, Mol ) i , p.a.
(g.s.) was add%%lgﬁf%ﬁdq@g%&?ﬁ“faﬁqupé%@i c}ﬁelﬂi:iﬁ%rge%g] %W&%‘gl%%fghlto at
roomtenperature. NaOH (1 N, 20 ml) was added dropw se, the resulting

m xture was stirred for 10 mn. at room tenperature and then the |ayers
wer e separ at edExamde Bdueous | ayer was extracted with 15 CH2C12 ; the organic

| ayer was wash& %ﬁ-&#@m%ﬁﬁ MpSO4), filtered~Qff and the solvent was
evapor ated. The SI ed by colum c tography over silica

gel (eluent grhient: CH2C12/ CH30H f rom 100/ 0 t ¢ 967 10) mopmm
fractions were collected and the solpen ; por . gltdg-0. 791 g of
N o

final conpound 13

A mixture of final compound 66 (prepared according to B1.d) (0.00134 mol) and Et;N
10 (0.01 mol) in CH,Cl,, p.a. (40 ml) was stirred at room temperature, then a solution of
2-thiophenesulfonyl chloride (0.0016 mol) in CH,CL, p.a. (q.s.) was added dropwise
and the reaction mixture was stirred overnight at room temperature. NaOH (1 N,
20 ml) was added dropwise, the resulting mixture was stirred for 10 min. at room
temperature and then the layers were separated. The aqueous layer was extracted with
15 CH,Cl;; the organic layer was washed with H,O, dried (MgSQ,), filtered off and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent gradient: CH,CL,/CH;0H from 100/0 to 90/10). The product fractions

were collected and the solvent was evaporated. Yield: 0.791 g of final compound 13

(80 %).
20
Example B8
Preparation of final compound HN@
LA

1 S IS
F =z | N/i N
X |\/ N\/l



(80% . 20 Exanple B8 Preparation of final comMund » HIN 14 FO ~-NN F N
~N ~ VFF N F WD 2005/ 097774 PCT/ EP2003/ 051509 -47 Final conpound 6
(prepared according to B2.b) (0.000168 noll was converted into the free
base. A mi XQREBF7Hhe free base of final conpound 6 (0POUERHBS/PYFI,
2-chloro-1 H benzi m dazole (0.000182 nol) ?nd CuO (0.010 g) in

N, N-di net hyl acetam de (3 m) was stirre 3 hours at 150 C and then the
sol vent was evaporated. The obtained residue 5 was taken up in CH2CI 2 (5 m)

Chr ough Extr of Tt o nd 8o Epitha bétolie iR 8)36 ph0tesnoll AL GnBRia BB 8 | 51 P
zérjlg CP; /r ICLI3 8& 5%37 b:(a)sghAplﬁba‘tm'e nsﬁmeé}e]? bapeiod ﬁﬁh’ir(mﬂ‘@bﬁxgiﬁi@)ml)oa? melgl,tz -chloro- 1|H-

: t t t t
was ~evapor at gﬂﬂz}“gdé?"} ((3%&{9?%] éloaﬁagﬁﬁéﬂni%&g i r{@?} 1&“&%"‘@3&%‘? @e was
Preparation okgfdd @t 3 ‘E&E&E%&Jl‘fb °Jej5m1%ﬁhéa the levéat whs évdpofated” THedBlaife@ FRR1Ed 6

(prepared according to ) . 000168 nol) was converted into the free

base. A mi Rt umas tgken ppinf @HLCHD ) end HiQyNH;omspddedd Themaixmonwasstimed for 2
eyl opr opancciponyl AL, 994R fTR 8 AN R | i, 020 2

(4 M) 15 was stirred over room t enper O (2
nm) was added(2 ¥ Benl) Mdgurified b highiperformtinfoliquidchromatography@hueht: | t er ed t hr ough

Extrelut, t he%}f Ef/éﬁﬁtﬂe 90/ 1%? ’ghe product fractions were collected and the solvent was

evaporated. Yield: 0.011 g of final compound 14.

10
Example B9
Preparation of final compound
15
] ek o”\
F = | N
NN
FITF

Final compound 6 (prepared according to B2.b) (0.000168 mol) was converted into the
free base. A mixture of the free base of final compound 6 (0.000168 mol),
cyclopropanecarbonyl chloride (0.001182 mol) and Et;N (0.0005 mol) in CH,Cl, (4 ml)

15  was stirred over the weekend at room temperature and then H,O (2 ml) was added. The
mixture was stirred for 30 min. and was filtered through Extrelut, then the filter residue
was washed with CH,Cl, (2 x 2 ml) and purified by high-performance liquid
chromatography (eluent: CH,CL/CH;OH 90/10). The product fractions were collected
and the solvent was evaporated. Yield: 0.109 g of final compound 15.



was washed wth CH2Cl2 (2 x 2 m) and purified by high-performance |iquid
chromat ography (eluent: CH2Cl 2/ CH30H 90/ 10). The product fractions were
collected and the solvent was evaporated. Yield: 0.109 g of final conpound
15. WO 200M@YpyT47RCT/ EP2005/ 051509 -48- Exanpl e B10 PCEfg&r@sHomof fi nal
compound 16 N FF OO FVI “/\i Nom F~ F F Final conpound 6 (prepared
according to B2.b) (0.000168 nol) was conv&ited into the free base. A

m xture of 2-quinoli necar boxylic acid (0.000182 nol), Et3N (0.0005 nol) and

PyBOP (benzot r¢ azoﬁ eBJg - 0Xy-tris-pyrrolidino-phosphoni um

hexaf | uor opho (0.0002 mol) in CH2ClI2 (4 m) was stirred for 3
hours, then thgrepdreoniAFRallondpoi®d conpound 6 (0.000168 nol) xas added and
t he reaction m xture was stirred over the weekend at roomtrature. The
sol vent was eviborated and the residue was purified by revr\sed-phase

hi gh- performance |iquid chromat ography. The prod fractio wer e

col l ected and the sol vent was evapor at ed Yi el d: 83 g of fiinal 10
compound 16. Exanple B 11 Preparati eqf of f| nal conpound! NY FPF ol CNI~~
17N FN~-N | N FFF Final conpounrd . ar ding to B2.b)
(0.000168 nol| was converted into the ) bdse m)ture of the free base
of final conpound 6 (0.000168 noll, 15 2- hI oropyrimdine (0.000182 nol) and
Na2CO3 (0.0005 nmol) in F7IF

Final compound 6 (prepared according to B2.b) (0.000168 mol) was converted into the
free base. A mixture of 2-quinolinecarboxylic acid (0.000182 mol), Et;N (0.0005 mol)
and PyBOP (benzotriazole- 1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate)

5  (0.0002 mol) in CH,Cl, (4 ml) was stirred for 3 hours, then the free base of final
compound 6 (0.000168 mol) was added and the reaction mixture was stirred over the
weekend at room temperature. The solvent was evaporated and the residue was
purified by reversed-phase high-performance liquid chromatography. The product
fractions were collected and the solvent was evaporated. Yield: 0.083 g of final

10  compound 16.

Example B11
Preparation of final compound

17

Final compound 6 (prepared according to B2.b) (0.000168 mol) was converted into the
free base. A mixture of the free base of final compound 6 (0.000168 mol),
15  2-chloropyrimidine (0.000182 mol) and Na,COs; (0.0005 mol) in
N, N-dimethylacetamide (4 ml) was stirred over the weekend at 60 °C and then the
solvent was evaporated. The obtained residue was taken up in CH,Cl; (5 ml) and H,O
(2 ml) was added. The mixture was stirred for 30 min. and was filtered through
Extrelut, then the filter residue was washed with CH,Cl, (2 x 2 ml) and purified by high-
20  performance liquid chromatography (gradient 90/10). The product fractions were
collected and the solvent was evaporated. Yield: 0.059 g of final compound 17.



N, N-di met hyl acetam de (4 m) was stirred over the weekend at 60 C and then
the solvent was evaporated. The obtai ned residue was taken up in CH2Cl2 (5
m) and HRO (2 m ) was added. The m xture was stirred for 30 mn. and was
filtered tAr@UYFH0ITEMt rel ut, then the filter residue wasPREEREES/NIFH CH2CL2
(2 x 2mM) and purified by high 20 performance |iquid chromatography
(gradient 90/10). The product fractions were collected and the sol vent was
evaporated. Yield: 0.059 g of final conpound 17. WD 2005/ 097774

PCT/ EP2005/ 051509 -49- Table | f O/ N Alk-Y-Alk-L F.I , ~Il FNZN FF
F Conp. Exp. Z Alk Y ALk L Stereo No. No. descriptors 6 B2.b -CHZ- cb cb
cb Htrans; .HEHe13) H20(1:2) 100 B2.b -CH2- cb cb eb H 2S-trans 17 Bl1l
-CH2- cb eb eb trans N 18 B8 -CH2- cb cb eb trans 19 B8 -CH2- cb eb eb
trans |IN 14 B8 -CHz- eb cb cb Ntrans 20 BIIY-CH2- -CHZ- cb eb | trans /
21 Bll -CH2- -CH2- cb cbh trans \ 22 Bl1 - -j&\&j,@ﬁ-\’@b”'trans NO' WO

2005/ 097774 PCT/ EP2005/ OMB09 F
|=>l tN (N
N
Zz
FIoF
F
Comp. | Exp. Z AlK® Y AlK® L Sterco
No. | No. | descriptors
6 B2b -CH,- cb cb cb H trans;
HCI(1:3)
H,0(1:2)
100 B2b -CH,- cb cb cb H 2S-trans
17 B11 -CH,- cb cb cb = trans
e
N A
18 B8 -CH,- cb cb cb AN trans
T
19 B8 -CH;- cb cb cb ;I\[N\ trans
I
;
14 B8 -CH- cb cb cb 4 trans
e
20 Bl11 -CH,- ~-CH,- cb cb rl« o trans
J'\( J
21 B11 -CH,- -CH,- cb cb Q\ trans
r\(N
()
22 BI1 -CH,- -CH,- cb cb trans
rK(N
(J




-50 Conp. Exp. Z AlIk Y Alk L Stereo No. No. descriptors 23 BlIl -CHx- -CH2-
cb cb trans 24 Bl11 -CH -CH2- cb cb trans -r~6 25 B 11 -CH2- -Cl1Z- ¢cb cb H
trans 26 B1ll -CH2- -CH cb ¢cb ,1 Ntrans i 27 B11l -CH2- ~n~tr cb cb trans
28 Bl1l - CH2NO 2008/W7¢W trans ~~ | 29 BlIl -CH cb cb | tr 6%/EP305/Bi1509- CH2-
-CH2- C=C) cb trans TIN5 B2.a CHZ- cb C=Qcb trans 0 99 B2.a -CHZ- cb CO
cb 4 2S-trans 31 B9 -CH2- cb G0 cb tran®% 32 B6 -CHZ- cb C=0 cb 2S-trans
15 B9 -CHZ- cb CCOcb ~\b trans 33 BIO-CH2- ¢cb CCOcb Ntrans | | 34 B6
-CH2- cb C=0 cbN-2S-{trans—+—I—WO2005/097774- RCT/ EP200Q5/ 05150951 Conp.
Exp. Z ALk Y 41kCome bF&Ry | NoZ Joﬁo crijptors | 38089 lorz- kb c~O SFTe¢ ans
If N 36 B6 -CH2- ol CFRochl . N_ 2S-trans 37 B9 -CH2- ebf C-O cb tr c,.i‘;tmls

trans

23 Bi11 -CH,- -CH;- cb cb

24 Bi11 -CHz- -CHz- cb cb P ?/ trans

25 Bi11 -CH,-. -CH»- cb cb A trans
Rte

26 Bi1i -CH,- -CH,- cb cb A N trans
hO®

27 B11 -CH,- LL‘/\/\J: cb cb o trans

28 Bl1 -CH,- cb cb A trans

29 B11 -CH,- cb cb | trans

2
e

30 B11 -CH>- C=0 cb trans
£
B
5 B2.a -CH,- cb C=0 cb trans
£k
99 B2.a -CH,- cb Cc=0 cb 2S-trans
Lk
31 B9 -CH,- cb Cc=0 cb Q trans
J{O
32 B6 -CH,- cb C=0 cb o 2S-trans
15 B9 -CH,- cb Cc=0 cb o trans
33 B10 -CH,- cb C=0 cb g rlq trans
| |
34 B6 -CH,- cb C=0 cb £ | 2S-trans




38 B10 -CH2- ¢cb C=Ocb | trans |- N 39 B10 -CH2- ¢cb G cb Ntrans ~F 40
B10 -CHZ- cb C=O cb trans 41 B6 -CHZ- cb C=Ocb 2S-trans 12 B6 -CH2- cb
C=Ocb trans 42 B9 -CH2- cb C=Ocb trans 43 B10 -CH2- cb C=O cb trans 44
B10 - CHZ- Y0 DEYH’4~~ nx trans 45 B9 -CH2- cb C=0 cb PLamS20086518B9 - CH2- cb
COcbr I trans 0O 0 WD 2005/097774 PCT/ EP2005/ 051509 -52 Conp. Exp. Z Ak’
Y Alk L Stereo No. NO. descriptors 47 B9l=CHz- cb C=O cb 2S-trans 48 B6
-CHZ- cb C=Ocb 2S-trans 1%N 49 B9 -CHZ- cb COcb rr trans T ML 16 B10

-CHZ- cb C=0 ch-N—t+ans—60-B10~-CHZ-—cb C-O cph trghns—0 o/ 51_B10 -CH/-
cb C=0 - CHz- i1{CRmp- [Fins Bd -A- [o ¥o [ || trads 53| BisTeq 1], -
cbh C= -CHz- | tragg,. oNo. 34 B9 E:HZ cb C=Otrans 55 (B10 - CHz- Qscg:ﬁ,gr;m,
trans 4 Bl.d Qcb ch cb H 2S-trdans
35 B9 -CH,- cb c=0 cb AN trans
36 B6 -CH,- cb C=0 cb A N 2S-trans
37 B9 -CH,- cb C=0 cb s trans
|
38 B10 -CH;- cb C=0 cb o | trans
N.
0
39 B10 -CH,- cb Cc=0 cb i N trans
1 ]
F
40 B10 -CH,- cb C=0 cb IH:Q trans
I N
41 B6 -CH,- cb C=0 cb o ) 2S-trans
12 B6 -CH,- cb C=0 cb o I ) trans
42 B9 -CH,- cb C=0 cb g trans
43 B10 -CH,- cb C=0 cb g jj“ trans
44 B10 -CH,- cb C=0 cb = : OH trans
45 B9 -CH,- cb C=0 cb . ?/ trans
i
46 B9 -CH,- cb C=0 cb T | trans
0]
T
O




3 Bl,c -CHZ- cb cb 2S-trans 56 B6 cbh C=Ocb f 2S-trans 92 B5 Q cb C=0Ocb
2S-trans rr 0 WD 20051097774 PCT/ EP2005/ 051509 -53 Conp. Exp. Z Alko Y Ak
L Stereo No. No. descriptors 57 B5 4 cb C~-Ocb 2S-trans LJrr O 58 B6 Q
r cb C=0 cWO1200809284trans N 59 B6 Q cb C~ cb 2S-trans PET/EB2085/¢3W4El ent bond
Table 2 F F/ INJNAk-YAlk-L Z NJ F~FE_. F 5 Conp. Exp. Z Alk Y Alk L
Stereo No. No. descriptors 60 B 1.d -CH??"cb cb cb Htrans 1 Bl.a -CH cb
cb cb 2S-trans 61 B6 -CHZ- cb C=O cb 2S-trans 11 B5 -CH2- cb C=0O cbh

2S-trans | | 62-B5 -~ CHZ- cb - C-0O chf 2S-trans
Comp. | Exp. NI AIK® L Stereo
No. | No. descriptors
47 B9 -CH,- cb Cc=0 cb L 2S-trans
| a
48 B6 -CH,- cb C=0 cb = oy 2S-trans
| P
49 B9 -CH,- cb C=0 cb o S trans
l #
16 B10 -CH;- cb c=0 cb o NG trans
o
50 B10 -CH;- cb Cc=0 cb m trans
0% o
51 B10 -CH,- cb Cc=0 -CH,- JJ\(\NH trans
Vet
52 B9 -CH,- cb Cc=0 -CH,- P (I) trans
53 B10 -CH,- cb Cc=0 -CH,- o cl) trans
108
O\
54 B9 -CH,- cb Cc=0 /|\JI I trans
* S
55 B10 -CH»- cb Cc=0 ;r\© trans
J.l'
4 Bld cb cb cb H 2S-trans
3 Bl.c /ﬁ’\ -CH,- cb cb Py 2S-trans
ataal \©
56 B6 cb Cc=0 cb A 28-trans
1j\rr v,
92 BS cb C=0 cb A 28-trans
Q




s 63 B6 -CHZ- cb C=Ocb f s, 2S-trans JN WD 20051097774 PCT/ EP2005/ 051509
-54 Conp. Exp. Z AWY ALk L Stereo No. No. descriptors 64 B6 -CH2- cb GO
cb 2S-trans 65 B6 -CH2- cb C=O cb 2S-trans 66 Bl.d Qcb cb cb H 25-trans
67 Bl.a - CMQ28HIYR42S-trans 68 B6 eb C=0 cb 2S-trans PEHEP2@YIBHIQ cb C=0
cb 2S-trans 70 B5 S? cb C=O cb 2S-trans O 71 B6 cb C=Ochb 2S-trans ~JL
f 1%J° 1 72 B6 Qcb C=Ocb H2S-trans 13™B7 Acb C-,,0cb f S 2S-trans s 8

B3.b cb cb cb H2R cis/trans rr 7 B3.a J~J cb COcb 2R cis/trans o r 73
B5 cb COcb | ~ 2R—€+s ﬁra.s F4—Be—eb—C=0-eb—F %]'ﬁ{bci SH-t+raps——rf lg B5—¢
C=0 cb / 2R cisy CrmRs|Exp- [ Z_"|} teréo
No. | No. descriptors
57 BS i cb c=0 cb o 2S-trans
qo [ |
0
58 B6 i cb C=0 cb A s 2S-trans
St -
59 B6 i cb Cc=0 cb = 2S-trans
N Q!
cb = covalent bond
Table 2
F
F
F |/\N/ :N‘Alka-Y-Alkb-L
N
FIF
F
5
Comp. | Exp. Z AIK® Y AIK° L Stereo
No. | Ne descriptors
60 Bld -CH,- cb cb cb H trans
1 Bla -CH,- cb cb cb o 2S-trans
61 B6 -CH,- cb C=0 cb Ji\v 2S-trans
11 B5 -CH,- cb C=0 cb A 2S-trans
| |
0
62 BS5 -CH,- cb C=0 cb A 2S-trans
||
S
63 B6 -CH,- cb C=0 cb A s 28-trans
|0
N




I NN WO 2005/ 097774 PCT/ EP2005/ 051509 -55 Conp. Exp. 7 Alk' V Alkb L Stereo
No. No. descriptors 94 B3.b cb eb cb H2R E/Z rr 83 B3.a cbh COch 2R E/7
o0 98 B5 cb COcb r IF-11 211 7. o 095 B5 Acbh CGOcbh 52REZ rr I O
96 B5 eb CXO EWSER'B/ Z 97 B5 eb C~ eb 2R E/Z cb = covEACERP2M03dSBone of

t he experinental nunbers refer to anal ogs;_however the conpounds according
to this Table 2 were prepared in an anal ogbls way with internedi ate

conpounds as described above. 5 Table 3 F Fr NI i ~NAl ka-Y-AlkL ~N~ F ~F
F RA F Conp. pr—RAK—Y-AHL—StHereqg—No—No—desg+r-ptors—F6—Bl—d—OH cb
cb cb H 2R-cis |5omp-pExpy| - ch AR ciY W A5/ o777 Stereo
PCT/ EP2005/ 051509 No. | No. descriptors
64 B6 -CH,- cb C=0 cb o 2S-trans
65 B6 -CH,- cb Cc=0 cb PN 2S-trans
l P
66 Bl.d j\ cb cb cb H 2S-trans
Rtgatel
67 Bl.a j\ -CH,- cb cb ey 2S-trans
pteyal \©
68 B6 cb C=0 cb o 2S-trans
mj\rf \V
69 BS cb C=0 cb o 2S-trans
s hw
(6]
70 BS cb C=0 cb o 2S-trans
1/?\11 | |
(6]
71 B6 j\ cb Cc=0 cb o 2S-trans
o U
72 B6 cb C=0 cb ! 2S-trans
13 B7 cb Q0 cb s 2S-trans
8 B3b JI\/&JJ cb cb cb H 2R cis/trans
7 B3.a -’J\/KH cb C=0 cb "{o J< 2R cis/trans
73 BS cb C=0 cb o 2R cis/trans
s w
(0]
74 B6 -'J\/EJJ' cb C=0 cb o F 2R cis/trans
75 BS cb Cc=0 cb 2R cis/trans
-'J.\irf ngj
I 'NH




-56 Conmp. Exp. RAK" YAKkK L Stereo No. No. descriptors 77 B6 -OH cb C=0O
cb 2R-cis 78 B5 -CHcb CGOcb 2R-cis | 79 B6 -CHcb GO0 cb 2R-cis 80 B6
-OHcb GO0 cb 2R-cis 1~ 81 Bl.d -OCH3 cb cb cb H2Rcis 82 Bl.a -OCH3
-CH2- cb chVQRIF)NT7484 B6 -OCH3 cb C-0 cb 2R-cis 85 B5PCTEPBOFHSIEO cb
2R-cis 86 B6 -OCH3 cb C=() cb J-11 2R-cis.,., N93 B6 -OHchb GO0 cb 2R-cis N
87 B6 -OCH3 ch C=O cb A\ 2R cis 88 B6 -OO8B cb C=() cb 2R-cis I, 89 B7
-OCH3 cb @S 0o cb 2R-cis N cb = coval ent bond WO 2005/ 097774

PCT/ EP2005/ 0515p9 57/—TFabte PNAH e A —2—CorprEtp—2 ka
Y Ak L Stereo | K8™PbE®iekcr %t or s 5@6 B4. - e AKY kb o H 26t PR o

B4.a -CH2- cb G- qygb| B&-tf ans descriptors
94 B3.b fdf cb cb cb H 2RE/Z
83 B3.a r"\\/ﬁ\rr cb C=0 cb “{ok 2RE/Z
98 BS f&/&rr cb C=0 cb I [ ] ‘ 2RE/Z

o)

95 B5 cb Cc=0 cb
S, )
[o)
96 B5 cb C=0 cb 2R E/Z
o b

97 B5 cb Cc=0 cb 2RE/Z
I JJY—Q
| N

cb = covalent bond

2RE/Z

.

,

Some of the experimental pumbers refer to analogs; however the compounds
according to this Table 2 were prepared in an analogous way with intermediate

compounds as described above.

5
Table 3
F 0
F I [}
Y (N N AR Y-AKOL
|
X "~ N VI
R4
FT°F
F
Comp. | Exp. R* AlK® Y AlK° L Sterco

No. | No. descriptors
76 Bl.d -OH cb cb cb H 2R-cis
2 Bl.b -OH -CH;- cb cb Ied 2R-cis




0 90 B5 -CH2- cb CG-Ocb 2S-trans 91 B5 -CH2- eb GO0 cb 2S-trans 0 cb =
covalent bond 5 C Analytical data For a nunber of conpounds, either
nelting points or LCMS data were recorded. 10 1. LCMS conditions The HPLC
gradi ent WA HpW7iEd by a Waters Al liance HT 2790 syst 8ATARPIHAS/E51509

col utmheat er set at 40C. Flow fromthe colsgrm was split to a Waters 996

phot odi ode array (PDA) detector and a Wt rs-M cronmass ZQ nmss spectroneter
with an el ectrospray ioni zatl on source operated in positive and negatl ve

i oni zati on node—35—Reyersed asc HPL-C—was—earti-edsout—er—a—¢erta—Ms—G18
colum (3.5 m W4 ‘1% ’ AN ol r e pf 6 Im / mn.  Thr SETfbbif e
ANG.50

phases (nobile phq\aﬁ 25n1\/| anmmnl uacetat g + 5%jacet oni t r iideSerigtoRi {| €

| e _phas et hano \ wer o prml oyedlto run

phase B: aceton

condi tion from[1087 % |AB& o |50 '@;HB and 030 46 €O A0 9005/ 097174 2R-cis
PCT/ EP2005/ 051509 -5B 6.5 min., tjo 100 %Bin L mn, |[100% B fol 1 nin. [and
reequil i brate WthsTOPgot A Ub B [AFEIg FCTPT (vot e of TIGgL was
used. Mass specitra wefe acjqui red by scanning frpm 100 jto inml s usijng a
dwel | tinme of 0.1 s| The capillafry needl e voltage was 3 and the source
t enper at ur e wastagi-ptpiped—at—140C Nt -pgen-was—usied—a—t-he—hebyl-ze+
gas. Cone volt ge7?/va R foPHpos ti"\lie i(%:;)at on&’m)de an oV f%ﬁ"c’s
negative ionization npde. [Data acquisiti¢on was perforned h a
Wat er s- M cr omasfs—Mass] ynx-lpenl ynx| data gystem | 10 Table 5 I /5 _pare
peak and retent|i oB?ti[B6fdr sOFectled Conpost®s. | Rtenti L GHsSiTonip.
no. (mnutes) ([MH) 8.4 673 2 B.42 689 3 6/6 701
81 Bi.d -OCH;, cb cb cb 2R-cis
82 Bl.aa -OCH;, -CH,- cb cb 2R-cis
84 B6 -OCH;, cb c=0 cb w 2R-cis
85 BS -OCH; cb c=0 cb ~ 2R-cis
86 B6 -OCH;, cb C=0 cb 2R-cis
93 B6 -OH cb Cc=0 cb s. 2R-cis
)I’J;
87 B6 -OCH, cb C=0 cb A 2R-cis
88 B6 -OCH,4 cb C=0 cb PPN 2R-cis
i v
89 B7 -OCH; cb Q0 cb ~ 2R-cis
S
LN
o

¢b = covalent bond



4 5.13 611 5 8.21 697 6 6.55 597 7 7.88 711 8 6.3 611 9 6.6 547 11 7.3
677 12 8.1 729 13 5.8 743 14 7.33 713 15 7.3 665 16 7.66 752 18 7.31
689 19 7.71 675 21 7.96 767 22 8.46 781 23 8.71 715 25 7.54 727 WO
2005/ 09777 POVH/EPZB05/ 051509 -59 Retention tine LCVS PCHEB20OFHESISPOM nut es)
(MH+) 26 8.04 738 27 8.19 713 28 8.11 7 29 8.81 817 30 7.84 758 31
8.21 717 32 7.46 665 33 7.56 704 34 7.8'704 35 7.36 706

Table 4
0 l—__‘
N (\ NN akeyLAe-L
N
Z
Comp. | Exp. 7 AlK* Y AIK’ L Sterco
No. | Ne. descriptors
10 B4.b -CH,- cb cb cb H 2S-trans
9 B4.a -CH,- cb C=0 cb 2S-trans
Lk
90 BS -CH,- cb C=0 cb e 2S-trans
0
9 BS -CH,- cb Cc=0 cb o 2S-trans
)
0

¢b = covalent bond

C. Analytical data

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

10 1. LCMS conditions
The HPLC gradient was supplied by a Waters Alliance HT 2790 system with a
columnbheater 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.

15  Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 um, 4.6 x 100
mm) with a flow rate of 1.6 ml/min. Three mobile phases (mobile phase A 95% 25mM
ammoniumacetate + 5% acetonitrile; mobile phase B: acetonitrile; mobile phase C:

methanol) were employed to run a condition from 100 % A to 50 % B and 50 % C in



36 7.53 706 37 7.54 707 38 8.14 754 39 8.07 758 40 8.01 754 41 7.86 715
42 8.23 743 43 7.56 717 44 7.2 717 45 7.51 761 46 7.46 789 47 7.26 702
48 7.01 702 49 7 702 50 7.54 769 51 6.89 705 52 7.78 745 53 7.54 805
54 8.14 7290 5W5/®728® 805 56 5.8 679 57 5.77 705 58 5PTY/EPIPSNFDS09

2005/ 097774 PCT/ EP2005/ 051509 -60 Retenti time LCMS Conp. no. (mnutes)
(M#++) 59 5.99 715 61 7.36 651 62 7.61 6 63 7.36 709 64 7.55 687

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 pL was used.

Mass spectra were acquired by scanning from 100 to 1000 in 1 s using a dwell time of

5 0.1 s. The capillary needle voltage was 3 kV 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 MassLynx-Openlynx data system.

10  Table § : LCMS parent peak and retention time for selected compounds.

Comp. no. Retellltion time LCMS
(minutes) (MH+)
1 8.1 673
2 8.42 689
3 6.6 701
4 5.13 611
5 8.21 697
6 6.55 597
7 7.88 711
8 6.3 611
9 6.6 547
11 7.3 677
12 8.1 729
13 5.8 743
14 7.33 713
15 7.3 665
16 7.66 752
18 7.31 689
19 7.71 675
21 7.96 767
22 8.46 781
23 8.71 715
25 7.54 727




65 7.19 688 66 5.2 597 67 6.38 687 68 5.58 665 69 5.42 695 70 5.72 691
71 6.14 701 72 6.24 735 73 6.79 709 74 7.33 733 75 6.13 755 76 6.58 599
77 7.36 667 78 7.29 693 79 7.52 703 80 6.88 704 81 6.78 613 82 8.34 703
84 7.74 683v0@BiM7eH 707 86 7.59 739 87 7.79 717 88 PCRZEPFD0518Y 7.99 772
90 4.73 545 91 5.07 541 92 5.61 709 093 Z9 33 725 WD 2005/ 097774

PCT/ EP2005/ 051509 -61- D. Pharnacol ogi cal”"€xanpl e Exanple D.1 : Binding
experiment for h-NK,. h"NK2 and h-NK3 receptors The conpounds according to

the invention were jFRvestt g“k&?nd‘oﬁimé H-ef af,écﬂﬂgr ¥
Comp. no. (minutes) MEHH
26 8.04 738
27 8.18 713
28 8.11 763
29 8.81 817
30 7.84 758
31 8.21 717
32 7.46 665
33 7.56 704
34 7.8 704
35 7.36 706
36 7.53 706
37 7.54 707
38 8.14 754
39 8.07 758
40 8.01 754
41 7.86 715
42 8.23 743
43 7.56 717
44 7.2 717
45 7.51 761
46 7.46 789
47 7.26 702
48 7.01 702
49 7 702
50 7.54 769
51 6.89 705
52 7.78 745
53 7.54 805
54 8.14 729
55 8.46 805
56 5.8 679
57 5.77 705
58 5.79 737
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76 6.58 599

77 7.36 667

78 7.29 693

79 7.52 703

80 6.88 704

81 6.78 613

82 8.34 703

84 7.74 683

85 7.64 707

86 7.59 739

87 7.79 717

88 7.25 718

89 7.99 772

90 4.73 545

91 5.07 541

92 5.61 709

93 7.33 725




wel I's were anal ysed as described bel ow. The signoidal dose response curves
wer e anal ysed by conputerised curve-fitting, using the G aphPad Program
The EC50-val ue of a conpound is the effective dose showing 50 % of maxi nal
ef fect. ForWVOrRWH'¥ltves the response to the agoni st wt RCTHE2WFHHEW 10
potency was nornalised to 100 % For antaggplst responses the | C50-val ue was
cal cul at ed using non-linear regression pl C50 data for the signal
transduction testing for a representative selection of conmpounds are
presented in Table 6. The | ast coluns indicates - without being limted
thereto - for \BhjRHarmacelogical exampleunds mi ght be nost suitable. O course,

since for 15 sone neurokinin receptors no data was determned, it is obvious

that these conpg aanmﬁmgg%@rtxﬁénbaﬁﬁmkghmgmrh m{F }&@@rsuse Table 6 :
Pharnacologlcar“a4 afor € slgna ransduction for sefrected conpounds.
(n.d = not det angigabund0adcofiing Whe MiudlHehonvaliERas Bt fRGalRdASU tabl e

for 40 6.46 n.d. n.d. NK1 36g46n.<5 NK1 NK1 52
6.50 5.63 -5. 0Yangus negogammitierdecep®raicn Chﬂ@w@ii@d UQQSIEFQT lINIKCFJDg 3‘?5 esiasthe . 05

5.15 NK1 4.6.60,.1. <2 3:N 18 6.,.64 <5 < 10977

PCT/ EP2005/ 05 1g"d’é"q‘g-g‘%dsb‘ﬁ%%}eCﬁﬂgu%geﬂkg“ﬁgﬂﬁségg"%p%%&ggﬁ ?féﬁf’“é"el Pabl e for
46d6. 64dn. d. nexbredsit} thRcéptéroornradsporterhf iélests 60ere irfedbatediwith a Tadiddstively34 6. 68
n.d. n.d. NKl1

labelled substance ([*H]- or ['?I] 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
10 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).

15  The compounds were dissolved in DMSO and tested at 10 concentrations ranging from
10" 10 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-NK receptors expressed in Sf9 cells, and to displace [*H]-SR-

20 142801 from cloned human h-NK; receptors expressed in CHO cells was evaluated.

The receptor binding values (pICs) for the h-NK, rangesefor all compounds according

to the invention between 10 and 6.

Example D.2 : Signal transduction (ST)

This test evaluates in vitro functional NK, antagonistic activity. For the measurements
25  ofintracellular 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 MgCl,x6H,0, 5 mM KCl, 10 mM glucose, 5 mM HEPES; 1.25 mM CaCl,; pH



56.68 n.d. <5 NKI 47 6.69 n.d. n.d. NKI 81 6.70 n.d. <5 NK1 15 6.72 -5.5
-5.11 NKI 60 6.74 <56 <56 NK1 7 6.76 n.d. <5 NK1I 41 6.78 n.d. n.d. NKI 76
6.83 <5 <5 NK1 16 6.86 n.d. n.d. NKI 43 6.91 n.d. n.d. NKIL 51 6-92 n.d.

n.d. NK1 6Y¥080088972% <5 NK1 87 6.94 n.d. <5 NK1 65 6. FETAR2WSINEY 62 7. 00
5.14 <5 NK1 20 7.03 <5 <5 NK1 32 7.04 n. 5.41 NK1 50 7.04 n.d. n.d. NKI
44 7.06 n.d. n.d. NKI 84 7.06 n.d. <5 NKI"™17 7.07 5.14 5.28 NK1 53 7.07

n.d. n.d. NKI 67 7.12 n.d. <5 NK1I 61 7.13 <5 <5 NK1 63 7.15 <5 <5 NK1 86

LT, & SPGB H TR i T 2
89 7.22 n.d. 5péfndiddted with a concentration range of antagonists for 20 min at RT and Ca™-
signals after addition of the agonists were measured in a Fluorescence Image Plate
Reader (FLIPR from Molecular Devices, Crawley, England). The peak of the Ca™-
5 transient was considered as the relevant signal and the mean values of corresponding

wells were analysed as described below.

The sigmoidal dose response curves were analysed by computerised curve-fitting, using

the GraphPad Program. The ECso-value of a compound is the effective dose showing

50 % of maximal effect. For mean curves the response to the agonist with the highest
10  potency was normalised to 100 %. For antagonist responses the ICsy—value was

calculated using non-linear regression.

The pICso data for the signal transduction testing for a representative selection of
compounds are presented in Table 6. The last colums indicates - without being limited
thereto - for which use the compounds might be most suitable. Ofcourse, since for

15  some neurokinin receptors no data was determined, it is obvious that these compounds

might be attributed to another suitable use.

Table 6: Pharmacological data for the signal transduction for selected compounds.

(n.d.= not determined)

20
Comp. NK, NK; NK;

No. PICso pICs pICs Suitable for
40 6.46 n.d. nd. NK1
3 6.46 n.d. <5 NK1
12 6.50 n.d. n.d. NK1
52 6.50 5.63 ~5.01 NK1
8 6.52 nd. <5 NK1
19 6.54 <5 5.1 NK1
37 6.56 5.05 5.15 NK1
4 6.60 n.d. <5 NK1
18 6.64 <5 <5 NK1




74 7.25 n.d. -5.45 NKI 11 7.3 5.13 -5.1 NK1L 36 7.33 n.d. n.d. NKL 77 7.37
5.1 5.54 NKIL 73 7.38 n.d. <5 NKI 93 7.4 5.11 5.37 NKI 69 7.4 n.d. 5.22

NK1 78 7.44 5.05 5.6 NKI 79 7.5 5.04 5.14 NKI 72 7.5 n.d. <5 NKI 80 7.52
5.09 <5 NKWOZYHIBY <5 n.d. NKI 70 7.59 n.d. <5 NK1 FPFHEPRWSHSIFN 5 61 NK1
75 7.8 n.d. 5.22 NKI1 68 7.88 n.d. 5.18 NKE3 13 7.88 n.d. 5.60 NK1 59 7.97
n.d. 5.02 NKI 58 8.06 n.d. <5 NKI 92 7.62°5.17 6.06 NKI/NK3 56 7.91 5.33
6. 16 NK1/NK3 E. Corrp05|t|on exarrpl es "Active |ngred| ent" (A l. ) as used

t hr oughout these e etat tora—egrpotnd oy Formuta—{H)-—the
NK,
pharmaceutically aJrcept gbl ¢ acid'or pase atiditfion salts |thereof, the 5
stereochenmical ly ijson®oi ¢ fior nCiher pof pl€he N oxpH&, f or m t h%nimblie fcand
prodrugs thereof. \Wo-—2005+997774PEF ':“2“8':’” 569 Exanipi —CORAL
DROPS 500 G ams of| t hé®A I | wa8%i ssplveltdin o 5 %f 2] hydr oxb‘B?opanm c
acid and 1.5 1 of [thegspol yethglkgne plycpl at [608G{4. Aftfler cooNkng to 30-40C
there were added 35_1 _aof polyethylehe glycol land the mixture was stirried
wel | . Then there was #8ded|a s@ﬁﬁtion 5 Bfl 1750 gréaifs of] sodi ubKsaccharjin in
2.5 1 of purified wateg—amg—wh st g—there reqdded—256:-+—of—Tpcoa
bbg . n. NR1

fl avor and pol yet hyl ene gl ycol [0 a volu of '50 1,

5 668 n.d. <5 NK1

47 6.69 n.d. n.d. NK1

81 6.70 nd. <5 NK1

15 6.72 ~5.5 ~5.11 NK1

60 6.74 <5 <5 NK1

7 6.76 n.d. <5 NK1

41 6.78 nd. nd. NK1

76 6.83 <5 <5 NK1

16 6.86 n.d. nd. NK1

43 6.91 n.d. n.d. NK1

51 6.92 n.d. n.d. NK1

64 6.93 <5 <5 NK1

87 6.94 nd. <5 NK1

65 6.98 <5 <5 NK1

62 7.00 5.14 <5 NK1

20 7.03 <5 <5 NK1

32 7.04 n.d. 5.41 NK1

50 7.04 n.d. n.d. NK1

44 7.06 nd. n.d. NK1

84 7.06 nd. <5 NK1

17 7.07 5.14 5.28 NK1

53 7.07 nd. n.d. NK1

67 7.12 n.d. <5 NK1

61 7.13 <5 <5 NK1

63 7.15 <5 <5 NK1

86 717 n.d. 4,99 NK1




provi ding an oral
sol ution was
9 Grans of nethyl
wer e

drop solution conmprising 10 mg/m of A l.

filled into suitable containers.
4- bydr oxybenzoate and |
di ssovoeasisr74l of boiling purified water.

The resul ti

ng

10 Exanple E. 2: ORAL SOLUTI ON
4- hydr oxybenzoat e

gram of propyl
I n 3 1 paft/ephicsnsiabut i on

were dissolved first 10 grans of 2, 3-di hydroxybutanedi oic acid and

t hereafter

20 granms of the A l.
remai ning part of the former solution and 12 11,2,3 15 propanetri ol

of sorbitol 70% solwution were adde heref o 0. Gans of sodium__sacch
were di ssol ved in [0. Sompof | wat ¥Kiand| 2 i¥K:z of |rasPperry|and 2 m of
gooseberry essende WRpe a{ddecbICThe ath soljut i g was | combd Rgdle et h t
former, water was | _added g ne . of ' or
conprising 5 ng of th@sactl ve 7nS‘ngr epll emdper teaspoonfilil (5 NKY. The
resul ting sol uti on—was—+++ sti-abl-e-20—gont-atrers, Exarrpf'\‘“
FI LM COATED TABLETS E epa au%R of t pbl €t gore A nmXture|of 100 'a am; of
A l., 570 grans | gctogg any Z0P2grans stggch jas miggsed |25 wel kkand
thereafter hum diflLed withla sol ut] of 5 grgne sodium{dodecyl sulfat
10 granms pol yvi nyl pyr7r10I| blone7i2$1 abput 260 ni of*ﬁAﬁt er| The V\ké'ﬁ powder
m xture was si ev u, Tedtand \'AS het LfEI eTwas—ad 160
m crocrystalline |cellulose and 15 qransﬂydrcu ed vegetable oil. Th
whol e was m xed wgl | @ad c¢onpr.essed| i ntodt abllet s,n.dyi vi rﬂg 10. 081 t abl et
each contai ni ng 10—gy—of—the—active Mn"r%em——\ﬂei DO—5/1-09-/474
PCT/ F. P2005/ 051- 509 -66- boatf% To| a s@l utidgn of-%0 gl ans me'f"ﬁkll cel |
in 75 m of denatrateg ethanofsghere Wasq addeéd a<sol ufi on Of Nfy gramns
et hyl cellul ose i 50 m_of dichlorpnethane Thpn there were added 785
of dichl oromet hangd and32.5{m 142, 3-gr0|®ﬁetri . 560 G ans of ®Kbol yet K
gl ycol was nolten [@and gy ssprveg g 7p m gf dijchigrgmetfrane.  Tggy Tatrter
solution was added to the 1orrrer and| then t herle were added 2.5 grans of
magnesi um oct adedanodse, E gr and of polsms nylipyr rfo$| dome and ISIO1 m of
concentrat ed col oyr gspe .s,crt; are—t-he—-whoete-rwas Sgreee b rrat-ed- N re—t-abl
cores were coated |wW tR the| thd® obthin m xtjur e IH ¢oati ng 'gppar at

72 7.5 nd. <5 NK1

80 7.52 5.09 <5 NK1

48 7.59 <5 n.d. NK1

70 7.59 n.d. <5 NK1

57 7.64 n.d. 5.61 NK1

75 7.8 n.d. 5.22 NK1

68 7.88 nd. 5.18 NK1

13 7.88 n.d. 5.60 NK1

59 7.97 nd. 5.02 NK1

58 8.06 n.d. <5 NK1

92 7.62 5.17 6.06 NK1/NK3

56 7.91 5.33 6.16 NK1/NK3

E. Composition examples

“Active ingredient” (A.I.) as used throughout these examples relates to a compound of

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

stereochemically isomeric forms thereof, the N-oxide form thereof and prodrugs thereof.

The | attert4-sol uti on was conbi ned with the
and 3 1
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he
ution

t he
and

rans
e
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ul ose
of

i
yl ene



10 Exanpl e EA: I NJECTABLE SOLUTION 1.8 Grans net hyl 4-hydroxybenzoate and
0.2 grans propyl 4-hydroxybenzoate were dissolved in about 0.5 1 of boiling
water for injection. After cooling to about 50C there were added while
stirring 4 woamsobactic acid, 0.05 grans propyl ene gl ycdcrandodogrsens 15 of
the A.L. The solution was cooled to roomtenperature and suppl enented with
water for injection g.s. ad 11, giving a-85l ution conprising 4 ng/nm of
A. L. The solution was sterilized by filtration and filled in sterile
containers. -67- d ai ms 1. A conpound according to the general Fornula (1)
Rl (Rl)g Q ° : 2)j (1) %~--N>t::~Z4 NNQ/ N Alk-

Y-Al k-L RzZ-X " (ﬂ;@g ) {: [ t acid
or base addltlon sal t %@ﬂgoﬁvﬁ@ﬁ&)l@tlgfggg emica R}‘%?Hd‘: %:fd:cﬁ'?ol?pn{s&
t her eof, and th@pﬂmhyd@efgtymiatﬁ%&ﬁ(l Affeecailmg to 3014@°(éthermwggaddedéqda)lf to 1

mis an intege ch ndepe am each ot.her

sel ected from tPHE’etg‘ IX‘I}OJ[A?f% RP%“EFI‘T@I gﬁ‘g fl X? G<‘§1rIeR’§7"fS ad(%gzﬁsglugg? ected

fromthe grgup oﬁﬂ?iw@mgsnsodhmdmmanamdz al bybmiﬁed,wa%rlaﬁd whié satignthereadi cal
-(CH2)" whereinr is an_integer equal to 1 , 3, 4 or 5 and whereln one

radi cal - CH2 .gwerw@%%éﬂwC?@mﬂa&@&néyolaetbr*,@ glienl gt to a yolupa of3QL 7 are
t ak t th 1
aken 1oget her ph é&{P%;{H ﬁra%c?ﬂoﬂ?&lgﬁ@é rﬁi?l O%gf/ g()f i The :\@E\ﬁﬁﬁg %hfnoh%vaé‘n

i nt eger equal , rel I's optionally
repl aced by a>@H& mtciugable pontsiners. i nt eger, equal to 1 0isOONR3; X is a
coval ent bond or a bivalent radical of formula -0-, -S or -NR3- ; each R3
I ndependently from each other, is hydrogen or alkyl ; R2 is alkyl, Are,
Are-al kyl , 1blet Exahpleds - ORlAY| SOQUTEONIN i nteger equal to 0 or 1 ;

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-
15  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§ ml). The resulting solution was filled in suitable

20  containers.

Example E.3 : FILM-COATED TABLETS

Preparation of tablet core

A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams starch was mixed
25  well and thereafter humidified with a solution of § grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone in about 200 ml 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

30 ingredient.



] is an integer, equal to 1 k is an integer, equal to Oor 1 ; Yis a

coval ent bond or a bivalent radical of formula >C(=0 or -SO2-; each Ak
represents, independently fromeach other, a covalent bond ; a bival ent

strai ght oWhI8¥¥RA®d, saturated or unsaturated hydrocaPOUREPeIISCEP havi ng
from1l to 6 carbon atons ; or a cyclic saturated or unsaturated hydrocarbon
radi cal having from3 to 6 carbon atons :-68ach radi cal optionally
substituted on one or nore carbon atons with one or nore al kyl, phenyl,
hal o, cyano, hydroxy, fornyl and amno radicals ; L is selected fromthe
group of hydrdé MZal kyl, al kyl oxy, Ar3-oxy, alkyloxycarbonyl, nono- and

di (al kyl') am noro a 5816 o'f'l@ gPartd¥hethAte Mose TR 9 ml dNEenaturated ethanol there was
dl(alkyloxycarboﬁil)anlno Ara, Ara-carbonyl, Het2 and Het2-carbonyl ; Art

i s phenyl, optadd $%}th5| grapeel eyt elhulosg im S0gmisefistichlqromathanes Ahin there

i ndependent |y t I | Kyl

cyano, anlnocééi %%Fﬁ Jﬁ h§§§g§5 rgnﬁggﬁgéﬁ?%g?@%R?9é¥q§heny keach

opti onal | y Ssubsiyethylend glonod)lkwéls mdlteoan@dissoiediin Bemi of dlelaoﬂameﬂtdﬂ@e'ﬂcéelmdry from

each other, sel cted fr hal .o, nltr o- and

i Cal Kyl ani ncotgyRas sdfayp e g meapieyn By addad 2 Boims S agniim

al kyl oxycar borbékade@dﬁbﬁlecﬁgﬁﬁﬁlblfp@% lnd%ﬂéimﬁioﬁhkdﬁcbﬁwnﬁﬂ@éi&&&ﬁw , Ara

i s napht hal enyl or ph optlonally substltuted with 1, 2 or

substituents esezmnslﬁwpyéﬁae\fhplwwmmosa@rﬁd Jibi tables epree wete qoﬂt@ﬁh“tl‘lhéh@r oup of

al kyl oxy, al ky, %} mor phol i nyl, pyrrolidinyl,

i m dazo[ 1, 2- a]huséﬁﬁl drﬁ%ﬂﬁ%ﬁ%%ﬁﬁﬁ&% I@%Pﬁonyl yrrolldinylearbonyl, anm no
and cyano;l0Het' is a nonocyclic heterocycllc radi cal selected from the group

of pyrrolyl, razol yl , Dh RHH , thienyl, oxazoly], isoxazolyl,
t hi azolyl, thi . |d|nyI pyrlnldlnyl pyra2|nyl and
pyridazinyl ; 1@Graanéahaml4-§yda@ty©é&fémelah@oaaéemﬁsafbropﬁquuaﬁyﬁmaaté eregr oup of

qui nol i nyl , qU|noxaI|n , indoly benzi m dazoly benzoxazol y

benzi soxazol y|dissp¥ad g atz%wpfb%lénﬁzw%t By @fsmq A%@ﬁ%lmsrtaﬁmuté{%@there
benzot hi enyl ,w&élsauea%ﬁ@g O gofnd BRIl TBY (B ABRILE oSt il o, on

any atom by one or nore ra | s~ sel ect from an and al kyl
Het 2 i s 1d noddeydlli él'hhesphxﬁocywas tapledadireem temmeemrednd smpiemmtegrvothp)vmr

byrrolidinyl i OX zol.idin o] zolidin I [
mor phol i nyl, d‘gfﬁ glﬁ%qs %] gﬁﬁr p%a} |°Yn'§/ on %‘“B"a‘lsm ‘?m ) (¥Cm dazo?soétl%hof}lxvds
t et r ahydr of urawﬂme&uyﬁlﬁ%ormndmlle&instWé Citdimeyd. , | m dazol i nyl, pyrrazolinyl,

pyrrolyl, imdazolyl, pyrazolyl, triazolyl, furanyl, t hi enyl, oxazolyl,

i soxazol yl, thiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyrimdinyl,
pyrazinyl, pyridazinyl and triazinyl ; or a bicyclic heterocyclic radical
sel ected fromthe group of benzopi peridinyl, quinolinyl, quihoxalinyl,

i ndolyl, isoin- dolyl, chronenyl, benzim dazolyl, imdazo[l, 2-a]pyridinyl,
benzoxazol yl , benzi soxazol yl, benzot hi azolyl, benzi- sothiazolyl,

benzof uranyl and benzot hi enyl ; each heterocyclic radical may optionally be

substituted on any atom by one or nore radicals selected fromthe group of
Art, Art alkyl, halo, hydroxy, alkyl, piperidinyl, pyrrolyl,



t hi enyl, oxo, alkyl oxy, al kyl oxyal kyl and al kyl oxycarbonyl ; and alkyl is a
strai ght or branched saturated hydrocar ZQn radi cal having from1l to 6 carbon
atons or a cyclic saturated hydrocar b8 radicals having from3 to 6 carbon
atons ; optionally substituted on one or nore carbon atons wth on a or m
ore radicals selected fromthe group of phenyl, halo, cyano, oxo,
hydro%ﬂ?‘?’ﬁrrryl and anmino radicals. 2. A conmpound according to claim 1,
characterized in that Rl is Art_neth L and attached to the 2-position or Rl
is Al éﬁ%f“%?ﬁ?%%“ﬁ%’g'”%o {Pﬁ%erﬁfai)'(:ﬁri"f'?ﬁ 3. A conpound according to any one
of claimse 1 to 2, characterized In that the R2-X-C(=Q - nviety is
3,5-di-(trifluor- onmethyl) phenyl carbonyl. 4. A conpound according to any
one of clainms | to 3, cp@?acteri zed in th&&‘li’ai s selected fromthe group of
-CH2-, >C=0,, -CH2CH2- jand -C H2C(=0 - o clmracterized in that Z and R4
are taken toget @@r to Fqr@Hahe triv radj/cdCH2ECH C(=O -. 5. A conpound
according to any \gne,of jcl 1t argot er i‘;gdp’xk_r.h _J%m’i sel\€ct ed
fromthe gr oyp of/ hydkoden Tdr rr‘a(S;;(y/ . cong:)un according to
any one of B¢ 1 tO\'S',(CHQ ct er Mze€H2p t CHg is a coval ent bond,
-CHZ, CH(CH3)-, -CH(phenyl)-, -CH2CH(phenyl)- or -CH2CH=H-. 7. A conpound
according to any one of clains 1 to 6, characterized in that L is selected
fromthe group of hydrogen, alkyl, alkyloxy, Ara-oxy, nono- and
di (Ar3) amemb?fmA?eaz}‘CéﬁkﬁczemRﬁe Métozﬁa%eﬁaﬁ n s3irdhereol Bad Het 2 are defined as in
For mul a( Bipreoghemigalydsapstintoraciberpeli 2 thedV-afifp fgmdnestof claims 1 to 7,
characte™9®8:in that n is an integer, equal to 1 ; mis an integer, equal
tol Rl is Art-alkyl ; R4 is selected fromthe group of hydrogen, hydroxy
or al kyl oxynis ayinegergeqyli@tént radical -(CH2)r , whereinr is 1 or 2 and
wher ei n one™ E@dimeden LIPS optional ly replaced by a >C=O radical ; or R4
and Z are tesklR' nerpendeary 5 eash aiher. B SPIGRAsHRM thagpera’ AL iy dA kAl ei n r
is 2 and whigriesaecisidomden gragp of hygrpren.ddrepyiagd aly'ady: a >C=O radical p is an
i nteger, edqdigle bivalent radiyat ¢CHa, wheren giggminteger egeatip: T, 2% 4055 agdpvherey qng ragigal -CHy- is
i nt eger, ecEpdienatiorepaced by @ >&rOinsticeédf , equal to 1

R4 and Z are taken together to form a trivalent radicat =CH-(CH,),_-, wherein t is an integer equalto 2, 3, 4 or

5 and wherein one radical -CH,- is optionally replaced by a >C=0 radical ;

p is an integer, equalto 1 ;

Qis O Or NR3,

X is a covalent bond or a bivalent radical of formula -O-, -S- or -NR3-;

each R3 independently from each cther, is hydrogen or alkyl ;

R2 is alkyl, Ar2, Ar2-alkyl, Het! or Het'-alkyl ;

g is an integer equalto G or 1 ;

jis an integer, equaito 1 ;

k is an integer, equaltoOor 1

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 radical having from 3 to 6 carbon atoms ; each radical optionatly 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, aikyl, alkyloxy, Ar3-oxy, alkyloxycarbonyl, mono- and di(alkyi)amino,

mono- and di{Ar¥)amino, mono- and di(alkyloxycarbonyl)amino, Ar3, Ar8-carbonyl, Het? and

Het2-carbonyl ;

Arl 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 ;

Ar2 is naphthalenyl or phenyl, each optionally substituted with 1, 2 or 3 substituents, each independently from

each other, selected from the group of halo, nitro, amino, mono- and di(alkyl)amino, cyano, atky!l, hydroxy,

alkyloxy, carboxy!, atkyloxycarbonyl, aminocarbonyl and mono- and di(alkyl)aminocarbony} ;

Ar3 is naphthaleny! or phenyl, optionally substituted with 1, 2 or 3 substituents each independently from each

other selected from the group of alkyloxy, alkyl, halo, hydroxy, pyridinyl, morpholiny!, pyrrolidinyl, imidazo[1,2-z]

pyridinyl, morpholinylcarbonyl, pyrrolidinylearbonyl, amino and cyano;

Het! is a monocyclic heterocyclic radical selected from the group of pyrrolyl, pyrazolyl, imidazoly!, furanyl,

thienyl, oxazolyl, isoxazolyi, thiazolyl, thiadiazoly, isothiazolyl, pyridinyl, pyrimidiny!, pyrazinyl and pyridaziny! ;

or a bicyclic heterocyclic radical selected from the group of quinolinyt, quinoxalinyl, indoly!, benzimidazolyi,

benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothieny! ; each hetero-

cyclic radical may optionally be substituted on any atom by one or more radicals selected from the group of

halo and alkyl ;

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

zolidinyl, piperidinyl, morpholiny!, dithianyl, thiomorpholinyl, piperazinyi, imidazolidinyl, tetrahydrofuranyi, 2h-




k is an integer, equal to O or 1 Y is a covalent bond or a bivalent radical
of formula >C(=0) or -SM2. Ak repregq&%§, I ndependently from each other, a
coval ent bond ; a bivalent straight or branched, saturated or unsaturated
hydr ocar bon radi cal having fromlto 6 carbon atons ; each radical optionally
substituted on one or nore carbon atons with a phenyl radical ; L is

sel ect ed f pyomiyt harolipyb inpdazblinily phregrdiny), pairddyl imidadokyy pwr3o)yl, AiaZelpyranytdieny!, exaeblyl,

di ( AO) ami nispxaggiy, thikestyR tisiariazolies@biazolyb myridinylApyrimidinyp ngrazidyl, Aywdarisy! phetigiinyl ; or a
optional | ybisyslrsteterasyeid ragictiisel2cted fiopd the griowert of bergnpiserifing, quinoipilesqujdoxaliogtindolyfisoiy
subst i t ut edolyMchioményl, 2emrimi@azeivbigidataierelsyridogchenzaxamjyt bereiadiayolfl roemothéez byl diemadr
sel ect ed $ativamotyh) eergoforapyl @hd bénizgthienyy; eaah katérocyhiil redicah chajylioetly be sutBftutedHend anyi s
a nonocycl atomive brerw oy radicalsaedieced frarethegrbgcht Art odrt dikge haye, bydpox@falkyl, piperidinyl, pyrrolyl,

t et r ahydr ofhiengroxb,, alkpigxy;, alkydxyatkyhardakebyykarbonglymad ol yl , furanyl, thienyl,

| soxazol yl alkyllai atchighr® bighghepyaturslednybrocapyaniradicdi hayihg fropyin@adarph atamslorayydickaniramegl

; or a bi cyekdcarbohatiedlobavilifremriad b cabors@brect cpdorkallyostibdtitieedgi @d@ oohorg darbel adtamsl |
i ndol yl , chitiowe syhoreradicdnaslettad febaand grdup of phash) hil€ bein 6 oxd; yeikrdxg, farag aecRdminteadicals.
optionally be substituted on any atom by one or nore radicals selected from
t he gg.0Wpcoipour@racordi@] t6 claitd K tharadterized @n thatiRUis At kydthyi shdattsdhedio g 2-6Ysitib &me ked
sat ur at egh dnadiamad e 3-pditieal having from 1l to 6 carbon atons or a cyclic
saturated hydrocarbon radicals having from3 to 6 carbon atons. 9. A
conNpPoginth REGOINIaBBrdid 18y oRAE cRimsOlt@R, FRardctefized i Wbt theSRR-YAE (=B) TR B 8-di-(rfluor-
The use oafethgl) srApedAyiaccordi ng to any one of clainms 1 to 8 for the

manuf acture of a nedi canent for treating neurokinin nediated conditions.

11. The AlsfnpBilindcacsMimPid Ry SeCHA bl 1d D chdradttnizbe i Biat £ RecRBRELHKAE I gRuP b -8H,-,
medi c awmmt:otp 2H,EHE add-E RS ATEOL ordREYaBlerizddliiViRBYZ MRS aRfakSeid b @RIt triaIERSAdkal
anxi ety pdcdepression, irritable bowel syndrone (1BS), circadian rhythm

di sturbances, pre-eclanpsia, nociception, pain, in particular visceral and
neur opatAdompBididRccoRHAGd £ bhd df Siaim & W 2 ErPd cterizb dinltRdwBls L‘Qébtedar%ﬁllﬂfé%fouﬁ BrHodtbden,
obst r uctHyNexy sk MRiRLY di sease (COPD) and micturition disorders such as
urinary incontinence. 12. A pharmaceutical conposition conprising a

phar mpc eAldornpdliddyacrdi@b akY oBe 6RISMEN o 8HaradRrizdtih At ARG RR6IaRAEbond -CHLE ICH(CH,)-,
apeutlcabh%hgﬁﬁgthgﬁ@agqqnp4Q%Cﬂ=gpnpound according to any one of clains 1
to 8. 13. pharmaceuti cal conposition according to claim 12, characterized
In that AdompSurddicédrdiftohmisht felafng 0o BRhaVastetided iR EhaL Nk Sdi@kB%om Ik gredp Bﬁ@@fgeﬁ,

forthe pligpakadd Ons-efy, RofRdBEEYrhiFRARCASP A HdiREyb S N R NGHdHe@tYe SfReds in
claims 1znh@ap3, characterized in that a pharmaceutically acceptable

carrier is intimately mxed with a therapeutically effective anobunt of a
COM 8. Acompound according to any one of claims 1 to 7, characterized in that

nis an integer, equalto 1;

m is an integer, equalto 1 ;

R1is Art-alky!;

R# is selected from the group of hydrogen, hydroxy or alkyloxy ;

Z is a bivalent radical -(CH,),~, wherein r is 1 or 2 and wherein one radical -CH,- is optionally replaced by a
>C=0 radical ; or

R4 and Z are taken together to form a trivalent radical =CH-(CH,),.4, wherein r is 2 and wherein one radical
-CH,- is replaced by a >C=0 radical ;

p is an integer, equalto 1;

Qis O;

X is a covalent bond;

R2is Ar2:

g is an integer, equalto 0 ;

jis an integer, equalto 1 ;

k is an integer, equalto O or 1 ;

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 bivaient straight or branched, saturated
or unsaturated hydrocarbon radical having from | to 6 carbon atoms ; each radical optionally substituted on one
or more carbon atoms with a phenyl radicai ;

L is selected from the group of hydrogen, alkyl, alkyloxy, Ar3-oxy, mono- and di(Ar3)amino, Ar3, Het? and
Het2carbony!;

Arlis phenyl ;

Ar2 is phenyl, optionally substituted with 2 alkyl substituents ;

Ard is phenyl, optionally substituted with 1, 2 or 3 substituents, each independently from each aother selected
from the group of alkyloxy, alkyl, halo and hydroxy ;



pound as claimed in any one of clains 1 to 8. 15. A process for the
preparation of a conpound according to_.gormula (1), nore specifically
according to Formula (la), Formula (IB)y or Formula (lc), characterized in
that a) a final conpound according to Fornula (1) is obtained by reductive
N-al kyl ation of an intermedi ate according to Fornula (11) wherein wherein
At R2, R4, X, Q m n, p and Z are defined as in Formula (1), with a
N-substituted piperidinon of Fornula (I111) wherein RL, Ak, VY, L, J, k and
g are defhaed amaondeydio héroeycld rhdicdl Beléctddetmat the group et tetrangarbiuang!, @yinrolyll imidaky!,
presence mjrazalyl Relng) thignyd GRdzoly!, biadilZoly( Byripgyi, frimidiy(gygt2ihyhahd gyGtiZ)ny! ; or dbicgclic- N
NH + O N- thdtdeecydicRddicalsetelted frgm thRgrodp of-qGindtinyl, idddly CtiEdmen@tHad benkim)dagditi | dacthetedo-
final congolitnedicd eay citiogally 6e Estutbdon dri)atdnSbyaddk @t Med rddjcals@aiedtedigon0the @ioumel
conpound &f, HaRl &kl énd(dxo )adsherein R1, R2, R4, X, Q Z, m n, p and q are
defi ned agkyiiBa Eteightdr Brabdhkd satdritbd iBroedtydn raveampauitronft tdeuamdh &orad0r aBjred saturatedAl K
and L ar enydrkhbetraditald iavingfrbfBao € darboaR@dm¥ s a | eaving group, in a
reaction-inert solvent and in the presence of a base; or -70- R (R )a r~t
kK " d @ combodnd a¥dardingtDY che blciaims Yol4orubbas dnddlidiel R--X ~ L' f~e ~~~/// V1~
ACC R~-X ~( R4 ~10+~76 ~~~JJJ (1') (V) (1') c¢) a final conpound according to
For my, ané L) oflaScoMBé i RESHrdMG 18 aRASR-oF abimkk Y 288 107 el e iathre ©f Afhdhibdnnt foeRGtidgON
of a ffakinicRENSLOEbnETiosor mul a (1) wherein RL, R2, R4, X, Q Z, m n, p and
g are defined as in Formula (1), with a carboxylic acid of Formula (VI)
wher ¢, ihfluke 8N cdmplRd SR6MAE®H asmi 10 (5ohdHhaAufdctre of imBdiéARAL foPiRe ie&MmbntSRGMENT
and | 'brgpmaxﬂsrcﬁ%@%ﬁhr@rﬁia,@n@@i&%nxi&z aft ddpsGioMRirritaBiNbOvel Efhdime (185§ @irsadiih ryfa
~~L R gXuPafcds! prBcidpsialhdsicedtibn bai ,Vrh)art(cﬁl@r)visééral%né tﬁe‘ﬂﬁ)hatﬁi_@ﬁ&ﬁ?ﬁ%reﬁ%g{emo%icto

For mul gngbh RhtidnS atithRcABSlc BstricibasimsahAitdRAcoRr] SRMRLLAiEH Biddhdd Qith a8 @fiiahon
of a filBfhes@Mound of Fornula (1') wherein Rt, R2, R4, X, Q Z, m n, p

and q are defined as in Fornmula (1), with a keto-conpound of Formula (VII)
wher @, T\ dalina@Bdick c8hsosHEd J:cmﬁ)qglagsa bHRrfRRE AR abdeptaBlB EhrMR ah P adtadiGRMbrB@erTaQhHP-
in a regedibAeidtaldantohtteRto nd d2cdriify BaRP&RGEIhs ftddase ; or

13. A pharmaceutical composition according to claim 12, characterized in that it is in a form suitable to be orally
administered.

14, Aprocess for the preparation of a pharmaceutical composition according to any one of claims 12 to 13, characterized
in that a pharmaceutically acceptable carrier is intimately mixed with a therapeutically effective amount of a com-
pound as claimed in any one of claims 1 to 8.

15. A process for the preparatian of a compound according to Formula (1), more specifically according to Formula (13),
Formula (I°) or Formula (I¢), characterized in that

a) a final compound according to Formula (1) is obtained by reductive N-alkylation of an intermediate according
to Formula (1l) wherein wherein R1, R2, R4, X, Q, m, n, p and Z are defined as in Formula (1), with a N-substituted
piperidinon of Formula (11l) wherein RY, Alk, Y, L, J, k and q are defined as in Formula (), in a reaction-inert
solvent and in the presence of a reducing agent ; or

R! (R")q
Q /"]'(CHz)m /\ -(Cyz)j
N Z—-N  NH + o=<_ Ne—Alk—Y—Ak—L —= (1)
R2—X (R \—(chy, (CH)x
an iy

b) a final compound according to Farmula (12) is obtained by reacting of a final compound of Formuia (I') wherein
R, R2 R4, X,Q, Z m, n,pand g are defined as in Formula (1), with an acyl compound of Formula (V) wherein
Alk and L are defined as in Formula (1) and W' is a leaving group, in a reaction-inert solvent and in the presence
of a base ; or



R (R)q Ra XJ-N -foil d-{ NH+AIAl c L ~J R (R)gq Q7 (ah-, 7177
y--NZ- NPy NAJK Alk-L 0 R2-X ~- ( 499-tCt (I") (VU (Ib) e) a final
conpound according to Fornula (1') is obtained by reductive

am nation/al kyl ati on of afinal compound of Formula (I') wherein R1, R2, X
O, m n, pand q are defined as in Fornmula (1) with a conpound of Fornul a
(VI'1l) wherein ALk and L are defined as in Fornula (I) and WB is a | eaving
group, in a reaction-inert solvent and in the presence of a base ; or -71-
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(I") Qa final cgmpound acc ing to Formula (1)gtis obtalnqﬁ}by converting
conpounds ac ord to Fornjl (n) nto eac, OWQQL follomﬁﬁg t - known
transfornatl zi ns furt LL opfi punds
accord- |q9_ a $d agglisk i ony \ gyt t ment mnth an
acid, or into a base addltlon salt by treatnment wth a base, or conversely,
the acid addition sght f orm may bﬁv onverted into the fKPf base by treatnent
with alkali, or the’base additio alt maybe converted’into the free acid
by treatnment with an acid ;and by preparing the N—OXIde and/ or

stereochemcally isomeric forns thereof.
c) a final compound according to Formula (12) is obtained by a base-catalyzed nucleophilic addition reaction of

a final compound of Formula (I) wherein R, R, R4, X, Q, Z, m, n, p and q are defined as in Formula (1), with
a carboxylic acid of Formula (V1) wherein Alk and L are defined as in Formula (1), in a reaction-inert solvent and
in the presence of a base; or
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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 R1, R2, R4, X, Q, Z, m, n, p and q are defined as in Formula (1), with
a keto-compound of Formula (V) wherein Alk and L are defined as in Formula (l) and W2 is a leaving group,
in a reaction-inert solvent and in the presence of a base ; or
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e) a final compound according to Formula (1°) is obtained by reductive amination/alkylation of a final compound
of Formula (I') wherein R1, R2, X, Q, m, n, p and q are defined as in Formula (I) with a compound of Formula
(Vill) wherein Alk and L are defined as in Formula (1) and W3 is a leaving group, in a reaction-inert solvent and
in the presence of a base ; or



-71 -

\ \l
N ST SN
Q A% M N W e l N )
N zeN s Nt = )<z N-Alk=L
R~ \--(Q)-;,ER4 \—(d-;z)P RE~-X \—(Q‘b)aw (CHo),

@ (Vi) %

f) a final compound according to Formula (1) is obtained by converting compounds according to Formula () into
each other following art-known transformation reactions ; and further, optionally converting compounds accord-
ing 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, orthe base addition salt may be converted into the free acid by treatment with an acid ; and by preparing the
N-oxide and/or stereochemically isomeric forms thereof.



