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Field of the Invention This invention concerns novel
formul ati ons for opioid-based treatnents of pain

and/ or noci ception conpri sing oﬂroid anal gesi cs and

1, 4-di - pi peridin-4-yl-piperazine derivatives having
neur oki ni n antagoni stic activity, in particular NK1
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ar e tathfdnys dfipain( i buted in the mammalian central and
peri pheral nervous system (Bertrand and Geppetti,
Trends Pharmacol. Sci. 17:255-259 (1996) ; Lundberg,
Can.Batkgmoundofglhe Ipteatiomcol . 73: 908- 914 (1995) ;
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ofenoaderale to severe acute and chronic pain. However, side-effects such as
nausea/vomiting, constipation, respiratory depression and tolerance limit their use. The
lowering of the high incidence of nausea and vomiting with many clinically used opioids
is particularly considered as a major unmet medical need.

25

Neurokinins belong to a family of short peptides that are widely distributed in the
mammalian central and peripheral nervous system (Bertrand and Geppetti, Trends
Pharmacol. Sci. 17:255-259 (1996) ; Lundberg, Can. J. Physiol. Pharmacol. 73:908-
914 (1995) ; Maggi, Gen. Pharmacol 26:911-944 (1995) ; Regoli et al., Pharmacol.

30  Rev. 46 (1994)). They share the common C-terminal sequence Phe-Xaa-Gly-Leu-Met-
NH,. Neurokinins released from peripheral sensory nerve endings are believed to be
involved in neurogenic inflammation. In the spinal cord/central nervous system,
neurokinins may play a role in pain transmission/perception and in some autonomic
reflexes and behaviors. The three major neurokinins are Substance P (SP), Neurokinin

35 A (NK,) and Neurokinin B (NKp) with preferential affinity for three distinct receptor
subtypes, termed NK;, NK,, and NKj, respectively. However, functional studies on
cloned receptors suggest strong functional cross-interaction between the 3 neurokinins
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Background prior art

30 Neurokinin antagonists are well known in the art (see for an overview e.g.
US 5,880,132) and exhibit a variety of non-related chemical structures.

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

was i nhibited, respiratory depression was reduced, the

tol erance for opioids was prevented and consti pation

was not worsened. Also, due to -3the intrinsic

anti noci ceptive activity of NK1-antagonists, even sone
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di ffer fTheprdstre inemiourkits af a pHaemareitical composition comprising a
pharmaceutically acceptable carrier and, as active ingredients, a therapeutically effective

amount of an opioid analgesic and a compound according to Formula (I)
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R?—X  “(CHan “—(cha),
the pharmaceutically acceptable acid or base addition salts thereof, the stercochemically
isomeric forms thereof, the N-oxide form thereof and prodrugs thereof, wherein :
is an integer, equal to 0, 1 or 2 ;

30 is an integer, equal to 1 or 2, provided that if mis 2, thennis 1 ;

n

m

p is an integer equal to 1 or 2 ;

Q is O or NR?;

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



art in the substitution of the piperazinyl noiety,
being a substituted piperidinyl noiety as well as in

WO bminid4npr oved ability as potent, orally and PenErPnbi/g51048
active neurokinin antagonists with therapeutic val ue
in conbinations with opioid anal gesics for reduction
15 of certain opioid-induced side-effects and
increasing the tolerability of #ai d opi oi ds. The
conpounds per se are disclosed in our co-pending
appl i cati on WD 2004/ 033428 All (Janssen Pharmaceuti ca,
Apridac?R? 20@Wikpendently!ftonasach bebier, istgdrogsn omatkyl oki ni n

ant 2%%}?11“ S @Q%e%én‘i{y' 1{’0% &4t Bt %{heI hsesele@éﬁ fﬁlo}notﬂ? 6p of Ar',

pre I nven rmaceuti ca
conposi tion éénﬁkylémfhgl(@)ﬁhﬁr,rraceutl cal |y acceptabl e
carrg er and, i ifte ér\équdmgmgld] ents, a therapeutically

?{)f uk\éeaccbgragfyﬁ!gg{zogﬁz(?mqﬁg qr;i?eﬁ i C(?e?g % (CH2) m
~~ (Y) ~- N is-a\coMaldhtAbkd oré Yivalert ridicakof fon@HR YG(=O5HE -0
t he J&b}? w&ﬁ‘{eté g?&?ééggﬁgmng% @fc‘h%ﬂ% a%@aﬁexﬁ@gﬁ& la®ivalent

salts t I soneric fo
t her eof | t h e Stightion Brangherh ehisteder ‘ﬁ’ﬁﬁu‘iﬂeé ay @anrbon radical having
t hereof , wheffi@mnl to Gcarlsonaitorht 6L Eyclie Gatatatet Or Onsafuraded 2

30 mis anﬁg&ggagl?on ri(? 36t %Lv&éﬁ:&m%‘rto% cal% f Yﬂog'l%d %cliﬁ%dica]

Iq‘ mis 2, nte equalr
or 2 ; Qis @pmnaﬂmlbsh%edyname ovmprerrar om@rrmmﬁl one or more
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i ndependent | ¥ qe <5 E’rf BERER Oﬂi‘y?‘?gﬁﬂ’ragg'i%yo?’}&xﬁyl ;
each R i ndepldgbbeyatbpnyly womee aoh di¢lkyg)aminc moed-end digAr’)amino, Ar,
fg om the groups ofdiyi, Hethd HRikdfbotd di (Ar')-alkyl
Ar' is phenyl, optionally substituted with 1, 2 or 3 substituents each
independently from each other selected from the group of halo, alkyl,
cyano, aminocarbonyl and alkyloxy ;
Ar’ is naphthaleny! or phenyl, each optionally substituted with 1, 2 or 3
20 substituents, each independently from each other, selected from the group
of halo, nitro, amino, mono- and di(alkyl)amino, cyano, alkyl, hydroxy,
alkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl and mono- and
di(alkyl)aminocarbonyl ;
Ar’ is naphthalenyl or phenyl, optionally substituted with 1, 2 or 3 substituents
25 each independently from each other selected from the group of alkyloxy,
alkyl, halo, hydroxy, pyridinyl, morpholinyl, pyrrolidinyl,
imidazo[1,2-a]pyridinyl, morpholinylcarbonyl, pyrrolidinylcarbonyl, amino
and cyano;
Het' is a monocyclic heterocyclic radical selected from the group of pyrrolyl,
30 pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
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 monocyclic and
35 bicyclic heterocyclic radical may optionally be substituted on any atom by a
radical selected from the group of halo and alkyl ;
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comprising a pharmaceutically acceptable carrier and, as active ingredients, an opioid
analgesic and a therapeutically effective amount of a compound according to Formuia
(I), the pharmaceutically acceptable acid or base addition salts thereof, the

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

n isl;
m isl;
p isl;
30 Q isO;
X is a covalent bond ;
eachR'  isAr' or Ar'-alkyl;
q isQorl;
R? is Ar® ;
35 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
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More in particular, the invention relates to a pharmaceutical composition

25  comprising a pharmaceutically acceptable carrier and, as active ingredients, an opioid
analgesic and a therapeutically effective amount of a compound according to 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 R' is Ar'methy] and attached to the 2-position or R' is Ar' and attached

30 to the 3-position, as exemplified in either of the following formulas for compounds
according to Formula (I) wherein m and n are equal to 1 and Ar is an unsubstituted
phenyl. Preferably, Ar'methyl is an unsubstituted benzyl radical.
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\

selected from the group of :
10 o {4-[4-(1-benzoyl-piperidin-4-yl)-piperazin-1-yl]-2-benzyl-piperidin-1-yl} -(3,5-bis-
trifluoromethyl-phenyl)-methanone ; and
o (2-benzyl-4-{4-[1-(4-methyl-[1,2,3]thiadiazole-5-carbonyl)-piperidin-4-yl]-piperazin-
1-yl}-piperidin-1-yl)-(3,5-bis-trifluoromethyl-phenyl)-methanone.

15 Most in particular, the pharmaceutical composition comprises a compound
according to Formula (), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemically isomeric forms thereof, the N-oxide form thereof and a
prodrug thereof, with compound number 5, 110, 97, 45, 22, 151, 80, 62, 104, 8, 78, 12,
39, 113, 16, 56, 143, 36, 77, 106, 102, 6, 3, 142, 51,9, 13, 32, 139, 4, 108, 89, 116, 2,

20 42,140, 85, 37,65, 133,79, 64,7, 141, 132,134, 119,90, 11, 26, 10 and 144 as cited

in the Experimental section.

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

branched saturated hydrocarbon radical having from 1 to 6 carbon atoms, for example
25  methyl, ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl ; alkyl

further defines a monovalent cyclic saturated hydrocarbon radical having from 3 to 6

carbon atoms, for example cyclopropyl, methylcyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl. The definition of alkyl also comprises an alky! radical that is optionally

substituted on one or more carbon atoms with one or more phenyl, halo, cyano, oxo,
30  hydroxy, formyl and amino radicals, for example hydroxyalkyl, in particular
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wo bioaaal4yd , thiadi azolyl, pyridinyl, pyrimdi nRCT/EP2004/051048
pyrazinyl, and pyridazinyl ; or a bicyclic

heterocyclic radical selected fromthe group of

benzopi peri di nyl, quinolinyl, qtél noxal i nyl , indolyl,
chromenyl and benzi m dazol yl €ach m)nocycl ic and

bi cyclic radical optionally substituted with one or

nore radicals selected fromthe group of Ar',

Ar' ahyidydxymbthlyloand h@drdoyybthyt ynd mdlyhaloalkpl, peprartitulay Hifluoromethyl and

pyrr nyl, oxo and al kyl oxycarbonyl ; and
h%ébg&skfalght hydr ocar bon radi cal having 1 to 6

car bon atons, optionally substituted with one or nore

hal o r adh @@l Famewdak 6f thid applidatién) halo is fdnerid VRIdE, Ofloro, bromo and
asel at 58 to a pharmaceuti cal corrp03| tion 25 conpri sing

phg Yraceut i cal | y acceptable carrier and, as active
i ngr edi dntle framewopk of this applxktes mthémjnla)unds according to the invention”

ggggir@ grl%ﬁﬁt' aft%kﬂ olrnrﬁrfu alfc@&ﬁi %o ﬁi@%@x’ibtral @E)rrnﬁ%lg g‘t‘&gﬂnuaceutically
acc el of bpe @Qgém sttt F?fsfﬁh g peoqhimicaly Tsomggc forms
st ertherebe thed¥ébkide femrtbereaf ahd n peodupctheredf, t he N- oxi de

rmthereof and a prodrug thereof, wherein R is

Ar' methyl and attached to the 2- p03|t|on or R is Ar'
and at t 38 hedrasmwork ofithis applisatian; esecially ia hermoisty indg-Y AL’ in

ei t hegrmifa (l)hﬁh&ﬂlvdoQWnﬁEe E@Eéﬁdﬁﬁ@el&ﬁént@@ﬂ'ﬁﬁﬂuﬁkﬁ&y denote a covalent

1 e e g Rt g Sl P el et “and P denote

Ar' nimting covatennbondrand B iis @Hedhebehﬁznyblebfablka ¥tAIKiagonotes -CH..
2004/ 110415 PCT/ EP2004/ 051048 -7 Q23 Q23 2 ~N

2- ~-N R X Mo ticul
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hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxahc acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,

25  cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.

The compounds according to the invention containing acidic protons may also be
converted into their therapeutically active non-toxic metal or amine addition salts forms
by treatment with appropriate organic and inorganic bases. Appropriate base salts forms

30 comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts, in
particular lithium, sodium, potassium, magnesium and calcium salts, salts with organic
bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts with amino

acids, for example arginine and lysine.

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



selected fromthe group of : 10 o
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bow the framework of this application, with "conpounds
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accor d: nGhe EompoRN @ﬁyc‘é)[r ng ff’o}ii‘?ﬂﬂugr@llslay céonn.gr?edn to the corresponding
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starting material according to Formula (I) with an appropriate organic or inorganic

25  peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, ¢.g. peroxoacetic acid,

30 alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, €.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

35 The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms that the compounds according to Formula (I) may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds
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denominated “o.”, if it is on the same side of the mean plane determined by the ring

25  system, or “B”, if it is on the other side of the mean plane determined by the ring system.

Compounds according to the invention and some of the intermediate compounds
have at least two stereogenic centers in their structure, namely at the 2- or 3-position of
the piperidinyl-moiety (R and S) and at the 4-position, where the attached radical may

30 be either in the cis or trans position with respect to the radical at the 2- or 3-position on
the piperidinyl-moiety.

The invention also comprises pharmaceutical compositions according to the
invention comprising derivative compounds (usually called “pro-drugs”) of the
35 pharmacologically-active compounds according to the invention, which are degraded in
vivo to yield the compounds according to the invention. Pro-drugs are usually (but not
always) of lower potency at the target receptor than the compounds to which they are
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compounds according to Formula (I) may be converted into the corresponding

25  diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric salt
forms are subsequently separated, for example, by selective or fractional crystallization
and the enantiomers are liberated there from by alkali. An altemative manner of
separating the enantiomeric forms of the compounds according to Formula (T) involves
liquid chromatography using a chiral stationary phase. Said pure stereochemically

30 isomeric forms may also be derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stereoisomer is desired, said compound would
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Suitable pharmaceutically acceptable salts of the opioid analgesics of use in the
present invention include those salts described above in relation to the salts of the
NK-antagonist.

30 Preferred salts of opioid analgesics of use in the present invention include
alfentanil hydrochloride, buprenorphine hydrochloride, butorphanol tartrate, codeine
phosphate, codeine sulphate, diacetylmorphine hydrochloride, dihydrocodeine
bitartrate, fentanyl citrate, hydrocodone bitartrate, hydromorphone hydrochloride,
levorphanol tartrate, meperidine hydrochloride, methadone hydrochloride, morphine

35  sulphate, morphine hydochloride, morphine tartrate, nalbuphine hydrochloride,
oxymorphone hydrochloride, pentazocine hydrochloride, propoxyphene hydrochloride
and propoxyphene napsylate (2-naphthalene sulphonic acid (1:1) monohydrate).
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25  areduced risk of opioid side-effects, in particular emesis, respiratory depression and
tolerance. But additionally it’s seen that at similar doses (not lower opioid doses) there
are also benefits of adding NK1 to opioid.

Respiratory depression is the most serious side effect of opioid analgesics and is
30 the primal cause of death from overdose. Opioids decrease the sensitivity of
chemoreceptors in the brainstem to carbon dioxide, a normal stimulus of ventilatory
reflexes. The result is a blunting of the ventilatory response to increases in the carbon
dioxide tension (Pco,) in blood and cerebrospinal fluid. At equally effective analgesic

doses, most opioids produce a similar degree of respiratory depression, as shown by an
35 elevation in the blood Pco,. This effect is at least additive to that produced by other

drugs that depress CNS functions, including general anesthetics and sedative-hypnotics.
The mild respiratory depression preduced by therapeutic doses of opioids is normally of
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25 and high intensity pain;

* had an additive effect on the antinociceptive properties of opioids in models of
inflammatory and chronic neuropathic pain;

o reduced the respiratory depression induced by opioids in several species;
¢ were able to reduce and overcome the tolerance observed with opioids daily
30 administered in a model of chronic neuropathic pain;
o did not interfere with the discriminative central narcotic effects of opioids;
¢ had no effect on the pharmacokinetics of opioids when administered concomitantly.

This excludes pharmacokinetic interactions as the origin of the pharmacological
effects observed.

35 The present invention therefore also relates to the use of a pharmaceutical
composition according to the invention for the manufacture of a medicament for the
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medicament for the prevention and/or treatment of respiratory depression in opioid-
based treatments of pain.

25 The present invention also relates to the use of an NK,-receptor antagonist, in
particular an NK,-receptor antagonist according to Formula (I), the pharmaceutically
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof, the N-oxide form thereof and prodrugs thereof, for the manufacture of a
medicament for reducing and/or overcoming the tolerance observed with opioids, e.g.

30  when daily administered in chronic neuropathic pain.

To prepare the pharmaceutical compositions of this invention, an effective amount
of the active ingredient, optionally in addition salt form, is combined in intimate
admixture with a pharmaceutically acceptable carrier, which carrier may take a wide

35  variety of forms depending on the form of preparation desired for administration. The
pharmaceutical compositions are desirable in unitary dosage form suitable, in particular,
for administration orally, rectally, percutaneously, by parenteral injection or by
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2§ WO 2004 ckpddhlly aBEhiag R0 elfonnitialhe afdbmentioned pharmaceutical

compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the required pharmaceutical

30 carrier. Examples of such unit dosage forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
suspensions and the like, and segregated multiples thereof.

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



littl e consequence. However, opioid anal gesics nust be
used cautiously in patients with traumatic head
WO ppouni@sy with enphysema and who are norbi dl yPODEB®N4/051048
At three to five tines its usual anal gesic dose,
nor phi ne can cause respiratory arrest in the
nont ol erant patient. In contrast,, nuch hi gher doses
will have mnimal respiratory 5l effects in
nor phi ne-tol erant individuals. Tolerance refers to a
reduced drug effect with repeated use and/or a need
for highbey Y%Kmspt%aqm@mfc@dﬁhﬁeomﬂen@gemmay bBdermudated in a
tol eEﬁQl@@hﬁﬂﬁSedﬁ@i] mwort:&n dARioh ¥ BlterRANED in fnafvuﬁhl'
effec}l g sers ncreasi ng anounts of
dr ug? 1) BB S Shpon RS foE aieo o SpRAPLR  sequential use in
t g)l e a?wgm@ ﬂne lft:]redmt ingptmanrhe ipharomcaltiva Ipegalnctt @ compysition may
0
adm %I g??a ﬁ)ghacgaygg?éaglo?&\%ér tnece@n fqu{ﬁigogmd&nalgemas
t he SHAEMOHUIIPEREFogi cal response. The rate of
tol erance devel opnent varies wth the affected tissue

of org an“?hgr? Lﬂlﬁﬁ%ﬁedqr? X&l’l@lg&ﬁloﬁ ihr.r z}{s a 051 h(?er ('ag rs]éparealgzetharmax:eut]cal

effects
anal g@'@pq,mnoeﬁﬁdwﬁereamorra@mpmat amﬂyhmmlé guagesic are presented in a

ehfe f‘dtl% V\{hlch]ag? c@ifdtent MﬂUﬁk'fn%/anﬁthttatﬁ%l_ ﬁﬂﬂe de@reliRBE4t. In particular, the
const i in c. effec e

acco faé' %h? ﬂgthgméé ripiegonish é‘?/ e QH‘BW"?]gpﬁ“éﬁﬂ]g@tably be

u nvvanpm@klma@b' 1 oflf dutferablydihisadtidwilbip teiveeen 090¢ o 1 and 1000 to 1,
redugld QBesaR. H@ﬁve*eﬁ%to?% P¥nd [ootb VO testing using

several “speCies (e.g. ferrets, gerbll , rats, guinea
pi gs) and several pain nodels, covering pain 20 nodels

as m ng aA sditdbteatosspic 1axearoe&em.a@capeoranﬁg@hgtombbup@bm to 25

29 qoblghadRy 8 FRlerdERTSlot 0,808 PPAR dhy G BipBLiShy about 0,005
t r an®i ¥ merke daY eElisi qompewngds M tbe gdinimistered-orr a fegBcarndep to 6 times per

t he anprRestsy pfozthﬂesg;ee invention : were able to
inhibit the opioid-in enBS|s in several species;

did not reduce the antinociceptive properties of
Zﬁ)i oi ds The apddimigefic amybe pdnrinsteeedadt a dagaga tedtelnipgh conventional

i Nt efsshde/le M fr such %ﬁ’al@éélcé%l PﬂeYe?abg)? %%Q'Edu%&l %O&fq in accordance with
ant|n00|cept|ve pr&g |eso smrmes%ﬁg_
i nf | BAREESHH {nVERIPNC Rl dasagsrleyshy willdeperidriipon the @palaasic effect of
t he theshisembmivid adsipeses bitaypitalig u@mldayvemmiué&bm 0.001 to 25

seve t u an QVer.co h -
Lol bR R Rt Forbio ki ity 30 BRTRRAT BG mere
?h adaypdde compeund msy be ﬁémmm@dma paainmen of gp tb ;times per day,

I Nt epreRFBIM {oha, ﬁ,{q@s Pk &7 1 m native central narcotic

effects of opioids;
It will be appreciated that the amount of an NK;-receptor antagonist and an opioid
analgesic required for use in the prevention and/or treatment of pain and nociception
30 will vary not only with the particular compounds or compositions selected but also with
the route of administration, the nature of the condition being treated, and the age and
condition of the human in need of such a treatment, and will ultimately be at the
discretion of the attendant physician.

35  Preparation
The compounds according to the invention can generally be prepared by a
succession of steps, each of which is known to the skilled person.
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In this and the following preparations, the reaction products may be isolated from
the reaction medium and, if necessary, further purified according to methodologies
25  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,
30  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
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aoI ¢ l?igwag)slraazlﬁérlogn? Fl}/lﬁé%oup gl.bchas ﬁs)} & aﬁllg?e a halo ¢ Fhloro or

di si bm@grtmau snljora@ecml@vmgcmlmee .8 m@hannswfh@ylws@ bghzenesulfonyloxy.

?gmﬁﬁesreactlﬁh bixﬁ%e ﬁita@deia aaéuén&@tg,leﬁ%avmﬁmw efopéxample a

elr, ease IL.n,a nt str ets cap

o UGB RGO, e AR IR & AaRSlCE GRSl g Hstone,
in Wh 2.0hetind ssebaplkedng had metbe pricsened ofaesurtatée Basaswch as, for example,
pPVi Qg a‘rﬁfﬂﬁ!aééy&ﬁ wTﬁgfdrn%?ﬁ SOb&Taf or ‘ﬁ‘i’éﬁ\%g%%{éfpb °§§ml g'i}%?z enhance

carrler Wi Ise steril
i n | &e e phihe reaﬁtn)@uéwe &¢dqen ’P?ﬂg?‘%‘d%ﬁtﬂé’ ¢ caygiedl gpt at a temperature
exanfahging b&wadrtrosml tethpdrathine, andPefluR @ermpeedtind ed.

I njectable solutions, for exanple, may be prepared in

whi ch the cgrrler conpri ses saline solutio gl ucos

sol ution oR a mxtur(E;q of saline and gl uc e sol uti gha o

I nj ect abl ¢|cuspeqsi may d so be pr egﬁr,e}dwmry—mhl ch\

case ap}afm;\) NH cenﬂll\epé —sy &\6 NJ\NK—'-
and &h | Mkewmrycibe | oyed. ™l so | u éﬁﬁ"ar%o d
form preparations that are intended to be convert ed,

shortly beforg 15 use, to I|i |dformpreparat|on§)ln

the conpositions suitable for "percutaneous
adm nistration, the carrier optionally conprises a
Menet r atAld;ﬁnnaﬁneia,rtbé canpoyeds of Kothda (19 cas aiso hbpreparved by regeting a

agenfina| ORhdRRELE Vor MY Wﬂer%w Uit Qbine gﬁﬁﬂd | & &efﬁ’&ted as in

any nature_in_ mnor ]{E)ro portions, Whi'¢ IVES

not YormulsdDowtha carberyiic acithef Feapwa £YH é"G’§re§’f Akand Jmare efined as in

Formula (T)(base-catalyzed nucleophilic addition reaction). The reaction can be
performed in a reaction-inert solvent such as, for example, a chlorinated hydrocarbon,

25 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.

30



the skin. Said additives may facilitate the
admnistration to the skin and/or nmay be 20 hel pful

wo evo4prEpar i ng the desired conpositions. ThesePCT/EP2004/051048
conpositions may be adm nistered in various ways,
e.g., as a transdermal patch, as a spot-on, as an
ointment. O her conpositions may be conpositions in a
formsuitable for sublingual, i~#ranasal or pul nonary
application or suitable as eye droplets. 25 It is
especi al |y advantageous to formulate the
af orenent i &ned phar giggeuti cal conpositiong in unitgR 1)q
dosage formfor eas f adm ni stration, an ni form
of dos%g_[ef‘?%nm dogage for as, used h O’ﬁ’%f" k§<t_/N AL
physi §‘\c_r u bl & nl\_@

dos '§e§ cont a| ning a pr edet erm ned q t| ty

of actlve | n redl ent calculated to produce the

desired ther&Peutic effect i®WIlissociation with thdl)

required phar maceutical 30 carrier. Exanples of such

uni t..do e forns ar abl et i.ncl udi.n cor
coat T PP A asfo ad 4o b Burfbd ol BB LliTeR SR FlorS it te
waf eqaghoxgliggstes bt the carboxylinpad paBdrmutadVlt i ons or
suspensions and the |ike, and segregated nultiples
thereof Since the conpou acc to the
invent i oh PAFIEIHe s ROMpOUD Sﬁgaml ? at)rc /b€ proparefljey reacting a fnal
ant ag@posidsof Rohalagi)ertereaR ', RONN0Q; thj rgpsind qaye definatps in Formula

LS Sl AL OIS 4 i i e

PCT/SE @ﬁ@&r@@mﬂs a halogenpigeg. NROTOrOE BEJG P sl REAKY teavipg group,

the @@ln@tﬁnmﬁbmyc‘m B&Weﬁ@ulﬂ’&iym:tbl AtrRéirebdtion casbéHrdrmed in a

arma?eutl cal RO ﬁh r co iﬂ? te% (Jéternatlvely

h i RN UL SO VS AP S Y £E %lﬁo Lnted by 2901 $¥on's

f or dichlerotmathewnsn alselphreag. etharol sequstong, i g. umd‘nyil isobutylketone, and
acc oiﬁ@l?c‘lﬁ'@seﬁ\éetd? atshl%bﬂ:r%@smch b Y&khBPle, sbiRim carbonate, sodlum
phar maceuti c roduct or. copgposition %asotg Th
pr odCEOEER R ?lgaerfﬁﬁf%v FRine-y smaygmaaé% p E41S S fefgrion. The
opi oiesttian alag esnveniastly isaqaaiedtaea teniperatins eayeing bévesn room

m either as a single or as
Qgpa@g?érgﬁlﬁgﬁnﬁg%fg%%gﬁg hcorrposl tion(s), the
NK, - recept or antagoni st and the opioid anal geS| c are

presented R a 10 @i o which is conS| st ent valth t he R
mani f egt a;A QQ),npf—\t h L_Qesn red efd ect

t he rat)}-ol fNH he WK N—-A Alk—
opi o'deXané-I”ge)s\Lc@w M- sui t abl %/'k be appF‘o% qu‘é"l“%?ﬁ“c{‘/

1. Preferably, this ratio will be between 0.001 to 1
and 1000 to 1I) (VII) 1

The compounds of Formula (I°) can be prepared by reductive amination/

alkylation of a final compound of Formula (I') wherein R', R?, X, Q, m, n, p and q are

20  defined as in Formula (I) with a compound of Formula (VIIT) wherein Alk and L are
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
or benzenesulfonyloxy. The reaction can be performed in a reaction-inert solvent such
as, for example, a chlorinated hydrocarbon, ¢.g. dichloromethane, an alcohol, e.g.

25  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.



and especially between 0.01 to 1 and 100 to 1. 15 A
sui tabl e dosage level for the NK, -receptor antagoni st

WO so0abogts 0. 001 to 25 ng/ kg per day, preferabbPgr/aPmO1/051048
0.005 to 10 ng/ kg per day, and especially about 0.005
to 5 ng/ kg day. The conpounds nay be adm ni stered on a
regimen of up to 6 tines per ¥ preferably 1 to 4
ti mes per day. 20 The opioid an&lge5|c may be
adm ni stered at a dosage |evel up to conventiona
dosage |l evels for such anal gesics, but preferably at a
r eduStging envaglenhancathe edtel afthe reactidn. Theeeapti@smay conveniently be carried
i nve he
anal Bk Plvei BRLfe S0RBAa R Bhfertise oo SR Pl
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noci ception 30 wll vary not only wth the particul ar
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route of adm.n , e nature of the condit .
bei narecoraicepll Ya?ﬁalabwér a@é bg peppared Agrordingto &Pn‘tengowb% ion
i N neRdediirespdndialyy KnoRatimhetart. otlexatrple, inhdrinb@ihes yf fosmidd (1) may

e afhRPRE! b Gl AL BN AL om0 i o

Pr epar
can gémeediptepf ﬁ@nphéiihmeﬂn@y ais aslnﬁ@a)é safliesh ager \slmelptshe compound
€6.C N a@lordihl ©lFotriulk %ﬁﬁ sﬁlﬁe% ﬁtlﬁ}éﬂﬁdeﬁ ¢ PierISARntenMdiate compound

2004/ 110415 PCT/
For mE&P8 o PEm e Mk eehenyFine idalon oy R dat g a eaction-

I\I- al knettadlveng sach dspfoe exapgilea iehbfonkaiam) ethapbl, Jolwine pea mixture
( | ) %reoﬁ’an@mm ﬁs&@gopanaag 1o H&E 'r&ﬁgmg?gén@s&ﬂr E"“}%laexFr)nple a

Bstituted di non
wher Bpriehygrideg.gyspdiuny bojohydrideq coodion exapohERhyAE s 9f tridcetoxy
FOr mybdhydiide. Bodage & Betukydride 1s|\iséﬂ 6yl rafhicirp agen, P enay be convenient to

gi ra];Tg%e a (%glpﬁ]%afoﬁglﬁé%%e%] sdcl %% Gord eg(:a%glgt m?ﬁiﬁﬁlgﬁz,g%grgé,m as

m xt deseribaddn doPrg. Gham.i 1999, %)‘5(5857(5% eUsing and eqypplepfarming agent
r edugal d1sa S0k inSdAGRhproved cis/trans ratio in favor of the trans isomer. It may also

be convenient to use hydrogen as a reducing agent in combination with a suitable

20  catalyst such as, for example, palladium-on-charcoal or platinum-on-charcoal. In case
hydrogen is used as reducing agent, it may be advantageous to add a dehydrating agent
to the reaction mixture such as, for example, aluminium fert-butoxide. In order to
prevent the undesired further hydrogenation of certain functional groups in the reactants
and the reaction products, it may also be advantageous to add an appropriate catalyst-

25  poison to the reaction mixture, e.g., thiophene or quinoline-sulphur. Stirring and
optionally elevated temperatures and/or pressure may enhance the rate of the reaction.



as, for exanple, a borohydride, e.g. sodium

bor ohydri de, sodi um cyanobor ohydride or triacetoxy
wherehydii de. I n case a borohydride is used asPEI/EP2004/051048

reduci ng agent, it may be 10 convenient to use a

conpl ex-form ng agent such as, for exanple,

titaniun(lV)- isopropylate as described in J. Og.

Chem 1990, 55, 2552-2554. Using said conplex- formng

agent may also result in an inproved cis/trans ratio

in favor of the trans isoner. It may also be
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prevent the undesired further hydrogenation of certain

functi onple & [ .and. t.he react
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Phann & PSR S b IR EbY A WD FOR R AT

I~ N~NNH + ONNAlk- Y-Alk-L (1) R2-X ~(CH2)n

" - ( Criz)fpllowing exdmgles(ard ntehliddlth illdsRatt BhBnA G itk Ghe soope of the

foll n reparations, the reaction products may
[ so|§’¥g§a‘g’%‘€%’ g"'t he reacti on nmedium and, if necessary,

further purified according to nethodol ogi es 25

Qe negaeliteitlRBid? the art such as, for exanple,

extg&g{t.m , "ﬁ ystallization, trituration and .

chr ?‘8@1%'@ . TMEaNSJePTE (4pegiTgn (A e mieanst Ihi8-carbonyldiimidazole,
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1Al k-nYeahd NN-didfRitgifymiami®kenzyl . Sai d conpound is

phar macol ogi cal active and can be converted into a

compound according to the invention in which the
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a. Preparation of
Et;N (0.55 mol) was added to a stirring mixture of 7-(phenylmethyl)-1,4-dioxa-8-

20 azaspiro[4.5]decane (0.5 mol) in toluene (1500 mi). 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 allowed to stand for the weekend and
washed three times with water (500ml, 2x250ml). The organic layer was separated,
dried, filtered and the solvent was evaporated. Yielding: 245g (100%). Part of this

intermediate compound 1




reductive hydrogenation using e.g. hydrogen as a

reduci ng agent in conbination with a suitable
w@2atatiygis such as, for exanpl e, palladi um on- ciheEr/ERmD4/051048

or platinumon-charcoal. The resulting conmpound

according to the invention can then be converted into

ot her conpounds according to the invention by

art-known transfornations, e.gfz%bylation and 5

al kylation. In particular, the conmpounds of Fornmnula

(la) can be prepared by reacting a final conpound of

For nfiidcaion Wag crydialtigddfrdm petfdlsum¥ethd, Th previpitateowal fijtegadeff and

defi k0. .F . W cyl conpound of

Forﬁﬁﬁb'?@?&ﬁﬁéﬂg%#kiﬁﬁggéﬁﬁ%%g?gﬂggfined as in

Formula 10 (1) and W is an appropriate |eaving group

suchy, ®pepafatibn 6KaNMPl €, a halo, e.g. chlora br ono,
or a sulf n [ ox Ig Vi ng group, e.dg.
netﬁgﬁgg%ﬁ¥%ﬁ¥mé¥9—gr benzgnesul f ogy! oxy: e
reaction can be performed jn a reagtion-inert solvent
such as, for exanple, a el S : ocar bon, e.g.
di chl or onret hane, an al cohol, or a

ket one, e.g. nethyl isobutyl ke ] .the
presence of a suitable base such as, for exanple, 15

sodi um car bonat e, sodiunmhydﬁ rep car bonate or
triethylam ne. Stirring may enpahce the rate of the

il o RS BRI F5l BB L

rief | etbanbb(Fpe mi) andd1,ORB0Q RD) GheReaction niiRbIeqvad s@rred}AtZ0rHCCGor 20

8Hr R1.(2d:u})1(s nglﬁﬁ%te zv%( Nf!:r% él‘rﬁ', g’r&!l(nh', #lln’%i li(n( i\-I/sO,\(ﬁﬁt%gé)ﬁ oglgwagﬁed with

Al t RSTRICHREET a%@“e@o?%@éwasl 9318 Hdnteriesiatg compeypd 4((&g-1-(3,3-

?le' ;Jtlﬁiﬁ(ﬁﬁhﬁﬂm’&yhyﬂ)(a%gbj/lgl-(g-(%henfxliﬁ&ﬂiyl)@gﬁpglﬂi\dme)‘ (85.@?4)1(&h1'(ﬁj(ture of R
X Q n, an are define

as i %n\ai%?i%ngr?l ) with a czranr boxyIOi c aciqd of Formul a

[01) wherein ALk and L are defined as in For mul a

(1) (b@samaabibyzed nucl eophilic additi on tion)

The reactjqon can b performed in a reac i nert
soI%@%ngggﬁg§§¥mP§é exappFe, a chQori nat®s
hydrocarbon, 25 e.g. dic t hafle, an al cohol, e.qg.
et hanol, or a ketone, e.§. I sobutyl ket one,

A mixture of intermediate compound 2 (0.046 mol), 1-(phenylmethyl)piperazine (0.051
mol) and C (0.056 mol) was stirred for 2 hours at 40 °C. The reaction mixture was
cooled to room temperature. Ethanol, p.a. (350 ml) was added. BH;Na (0.138 mol)
was added. The resulting reaction mixture was stirred for one hour at room temperature,

15  then for one hour at 50 °C. More BHsNa (5.2 g) was added and the reaction mixture
was stirred for 2 hours at 50 °C. Again, BH,;Na was added and the reaction mixture was
stirred overnight at room temperature, then for 2 hours at 50 °C. Water (10 ml) was
added. The mixture was stirred for 15 min. CH,Cl, (200 ml) was added and the mixture
was stirred for 15 min. The organic phase was separated, dried (MgSO,), dicalite was

20  added, the mixture was filtered over dicalite, and the filtrate was evaporated. This
fraction was separated into (CIS) and (TRANS) by column chromatography over silica
gel. The desired (TRANS)-fractions were collected and the solvent was evaporated,



and in the presence of a suitable base such as, for

exanpl e, sodi um carbonate, sodium hydrogen carbonate
weeostni@thyl ami ne. Stirring nmay enhance the raPer/aP20041es1048

reaction. The reaction may conveniently be carried at

a tenperature rangi ng between room tenperature and

reflux tenperature. 30 WO 2004/%&2415

PCT/ EP2004/ 051048 -20 R~ (R1)S (Rl)a O QCF+)" n

10 Q(C6 f-\ g/NH+Alk L -- R N~ \-(g ~/N A k-L

R2-X (z - ( (I'l) (VI) Il a) The above reaction may

al sogibiag d48rg efdesidue ({I))d @6 % GOISYpdndritS g ofwtsidue(iH), 6% IGCIS)).

b (R AERG i frfaith of eb GO ANEALE @O0 o) was v
For nity Rrqmasgeraphyy oyer statiopary ehase )Qhﬁélﬁ%ltc?rﬁ §198061)Am Prochrom LC110

conpzsbe (@%enf_chéfaﬁh/athéﬁdlpom/o)a BieieBired fRRtionS.wekd cdllectdd ari the
are daerilne

d in. Fo la. (1) with a
oot GOLE R Pyisftiter Yo e niboung 3 (R-trans)-1-13.5-
approgtrifpenetal)bengod-2iphengmethy - [4f (phenghuzethyl)el -pigerazinyl]-
hal og&idie: 9- chloro or brono, or a sul fonyl oxy
| eavi hg group, e.g. methanesul fonyl oxy or
benzenesul fonyl oxy. The reaction can be perfornmed in a
10 r&@edparation b£rt sol vent such as, for e e, a

M DGR 0 ol 2 S
i sobutyl ketone, and in tly ‘ » a suitable
base such as, for exanplf, sy n calNbonat e, sodi um
hydr ogen car bonate or triethyl ag ne. ' may
enhance the rate of the reactign. The i on may

conveniently be carried at a tgenperature rdQ%%ngﬂ
bet ween room 15 tenperature &nd Fefl ux tenperdture. Rl

(R)g R (R )g O QcFhyMK LY QIVI( NNN
I AN- Al &ute-of tntéimed ite-cobdplound\ (OAI8R mAllkin Znethanol (700 ml) was

10  hydrogenated at 40 °C with Pd/C, 10 % (5 g) as a catalyst. After uptake of H, (1 eq),
the catalyst was filtered off and the filtrate was evaporated. Yielding: 141.2 g of
intermediate compound 4 (+)-(2R-trans)-1-[3,5-bis(trifluoromethyl)benzoyl]-2-
(phenylmethyl)-4-(1-piperazinyl)piperidine.

15  Example A2

Preparation of intermediate / 7/
o N
compound 5 N {_F o /|\
P
F
“\.,’,’;’ I\\ - ]\ s |
|
F"\F Saos N \l//\\|
F \“N\“”’Oo H4C
PN CHj
N O ¢h,
/\\\ H
[
\|,/
HSC\ /O
Py
H3C CH3

A mixture of N-[(1,1-dimethylethoxy)carbonyl]-L-tyrosine 1,1-dimethylcarbonate
(0.005 mol), N, N-dimethyl-4-pyridinamine (0.006 mol) and Et;N (0.006 mol) in CHCl,,
p.a. (10 ml) was stirred at room temperature. N-(ethylcarbonimidoyl)-», N-dimethyl-1,3-



RzZ-X CFh~ ~(~-h), L R-X (cFkj (CHz (1") (Vi) (I b)
The conpounds of Fornula (I') can be prepared by

wOo eduaidsve ami nation/ al kylation of a final ceopBPINd4/051048
of Formula (I") wherein R, R2, X, Q m n, p and ¢
are 20 defined as in Formula (1) wth a conpound of
Formula (VI11) wherein Alk and |L_are defined as in
Forrmula (1) and WB is an appropﬁ‘ate | eavi ng group
such as, for exanmple, a halogen, e.g. chloro or
bronmo, or a sulfonyl oxy |eaving group, e.g.
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reaction onveni ently be carried a tenpérature
rang‘ioﬁ@’OB'ggll\@@ o} oom t enper at ure and refl ux
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1%\; kg(N—AIkL R2 -x n (amak R2-x ( Lc (P)
II}E&;?}%*S The starting materihal s and sone of the

i nt oare known conpoun and are

COMBfethadidty caivsuh@Bl € or may eﬂp epared according to

conventional reaction proced ) ald known in
the art. For exanple, in la (11)
may be prepared by redu Iy N-al kybatl g an

with an internedi ate of

intermedi ate of fornula &

for la (X) in ich W | radica fter
RPN ACARTER N A R A0 E—
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aC C ﬁl'eﬁ'@QP n%i'mlhﬂeé Lrld) reﬂé@:'dqorr fﬁdﬁ% ’I"KF n“it@lje% %d gﬁted and

e pe In a reaction- |Inert vent such
f or the Epridue wagistired gip dpetioh sdcr andpditle Watelo [The méxtee was décanted

15 Xtdhdehe fekigicwds stiabdup th DIPE. Phesesipatovadhiltered off and dried.
aPPr PRI AL § 28 GIUF G RIE N oSt PSo2lp). exanple, a

b. Preparation of

intermediate compound 7

HN
o)

o/

A mixture of intermediate compound 6 (0.5 mol) in methanol (700 ml) was
hydrogenated at 50 °C overnight with Pd/C, 10 % (5 g) as a catalyst. After uptake of H,

20 (1 eq), the catalyst was filtered off and the filtrate was evaporated. The residue was
taken up in water and extracted with CH,Cl,. The organic layer was dried (MgSO,),
filtered off and evaporated. Yielding : 99 g intermediate compound 7 (85 %).



bor ohydri de, e.g. sodi um borohydride, sodium

cyanobor ohydride or triacetoxy 15 borohydride. In case
w@2enolyzri de i s used as a reduci ng agent, itPOEEPNE4/051048

convenient to wuse a conplex-form ng agent such as,

for exanple, titaniun(lV)isopropylate as described in

J. Og. Chem 1990, 55, 2552- 25%3 Usi ng said

conpl ex-form ng agent may al so“Pesult in an inproved

cis/traps ratio in favor of the trans isoner. It may

al so be convenient to use hydrogen as a reducing

agen;;&&aﬁ&gglpatlon wth a suitable 20 | yst such
as, ToOr exanp palladlun}on char coa
plat . In case hydroge used as

reduci ng agent, it may be advantigeous to add a

dehydrating agent to theyle j x.ure such as,

for exanple, alumniumter oxi de. der to

prevent the undesired furtf ydr ogendt i ory of certain
functional groups in the rea¢tants and{lye reaction
products, it may al so be advant ageous to add an

appr BiNi(8.68 mob) was\addedrty agwixtesrofiinterrpadiateenmpognd 7 (0.5 mol) in

M Xt iyhRne €500 ml). ¥, Slwihﬁ S8y 18énz6H 'cHl@hH@@'SSrHBIB’W added dropw1se slowly

Stirrin nd el evated te

el 1 R e PRt PRI LA R stiing was
2004(:(11116149115Tﬁﬁmﬁm @Mlsﬁkmm goom RhpBthturi o@n@ght— then wagDed three
-('-SC::LV‘ Sslwi h gg'OO %nl)l) aaa%t?déﬁ{o 01 18 e%PTﬁzorgamc layer was
ot heﬁﬂq é&%@ aP theégla?qt Wéaemomdg‘ﬁ%mé%g(m %). Part
publ bfthi d‘raw \9as diRA.7yibMinga0.65 g of Minamediar binpeund 8V,

which is disclosed herein by reference as well as in

ot her publications nentioned in WO 97/ 16440- Al, such

as, @ Ryeparaioppf(, 532, 456-A and in our c(Zpe

app! infdbdite YEngafd/9033428 Al . The fol Léw pg exanpl es
are intended to illustrate and nof

of the present inventi oHsC 3
Herei nafter "RT" means room
1,1 -carbonyl diimdazole, "
di i sopropyl ether, "M K" neans Inet hyl |sobutyl ket on,
"Bl NAP" neans CH,

A mixture of intermediate compound 8 (0.56 mol) in ethanol (300 ml), HC1 (300 ml)
10 and H,O (300 ml) was stirred at 60 °C for 8 hours. The mixture was stirred at room

pe : Section
era“ure "CDI" neans

temperature for the weekend. The precipitate was filtered off, taken up in water, filtered
off, washed with petroleum ether and dried. Yielding: 140. 9g of intermediate
compound 9 (88 %).

¢. Preparation of

intermediate compound 10 o

CHs @"k/@

15 A mixture of intermediate compound 9 (0.05 mol) and 1-(phenylmethyl)-piperazine
(0.05 mol) in thiophene, 4 % solution (2 ml) and toluene (500 ml) was hydrogenated
with Pd/C, 10 % (1 g) as a catalyst. After uptake of H; (1 eq), the catalyst was filtered
off and the filtrate was evaporated. The residue was purified by column chromatography

H3C



[1, 1' - bi napht hal ene] -2,2'-diyl bi s[di phenyl phosphi ne],

“"NVP" neans 1-nethyl-2- pyrrolidinone, "Pd2(dba)3"
wore@ad1d41s s( di benzyl i deneacet one) di pal | adi um aPdT/EERB1/051048

15 means N, N-di net hyl f ormami de. Preparation of the

i nternmedi ate conpounds Exanple Al a. Preparation of

internmediate conpound 1 FF OF/ NOO FFF Et3N

(0.55 nol) was added to a stirr‘??rg m xt ure of

7- (phenyl net hyl ) -1, 4-di oxa-8 20 azaspiro[ 4. 5] decane

(0.5 mol) in toluene (1500 ).

3, 5- Bres filicd dell (huearaCHYOLY (GHOBYNH; )V 1Qr ThHbeuOfractiond were collected

N " ho o ( S Y
Tos BHSGMEL Vedel V54080105 (ARGl AR wor
hour epllegtadandgvapted. tYgeldingn d. Staoef intaanegistseompoznd 10 (10 %).
washed three tines with water (500nmil, 2x250ml). The

orgapic | ayer S separated, dried, filteked and the
sol vgmgﬁ——'é%e MQaporat ed. Yielding: 245g ( Part of
t hi sintBn@diftd cariPoih8 1PCT/ EP2004/ 051048

RS Jraction
The precipitate

i nternmedi ate conmpound 1. b
i nternmedi ate conpound 2 F O

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

96/4 and 95/5). The pure fractions were collected and evaporated. Yielding : 1.7 g on
10  intermediate compound 11 (83 %).

Example A4

Preparation of intermediate HN
compound 12 N/\,
(N
T

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

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



F HC cp (300 mM) was added to a m xture of

i nternmedi ate conpound 1 (0.5 nmol) in 5 ethanol (300
workgo4and13+H20 (300 m ). The reaction m xture WaBCHEP20D£051048

at 60 Cfor 20 hours. The precipitate was filtered

of f, ground, stirred in H20, filtered off, washed wth

petrol eum ether and dried. Yi elg ng: 192 g of

i nternmedi ate conmpound 2 ((+-)-1TI? %‘3, 5-

bi s(trifluoronethyl)benzoyl]-2-(phenyl nmet hyl)-4-pi peri

di none) (89.4% (mxture of R and S enantioners). 10

c. F? paatihiod thedinal cuimgromedti at e conpound 3 F O F F N
= F A mxture of internediate conmpound 2

(O On%m 1- (phenyl net hyl ) pi per azi ne
and Q&Mﬁ@lﬁﬁﬁ)ﬂms stirred for 2 ho
r eacéonpound Kt ure was cool gd to Komrt'exgzer at ur e.

Et hanol, p.a. (350 m) wa 0'9 added B ) Na (O 138 nol)
was added. The resul ti ngFre ' re was stirred
for one hour at room tenperatuyre, or one hour
at 50 C. More BH4Na (5.2 g)_was added and t he reaction
mxture was stirred for 2 hofr at 50 C j BHANa
was added and the reaction nifkxture was stirrgd

overni ght at roomtenperature, then for 2 hours aty50
C. Water (10 m) was added. The m xture was stirred
for 15 min. CHzZCl12 (200 m) was added and the mi X
was stirred for 15 mn. The organic phase was

o YDt et Syibu L8 2ol Sk eyl @iveridinone
vvas (e)vlapml}ai:nedetha'ﬁb] (QSO frl)esedsi hydrogermtesldpla 6 066) at 6@ 8C with Pd/C 10

U o307 1 GO @§ BoFIBIRRABLARYS AN SKactiyblakaor , (1

ract ons wer e
t he % thesatalyw yapiil

&

@é{i the\filtratgowasievaperated. The residue was
PCT/ fokpaéd 8ped18um eﬁlér, filtered off and crystallized from DIPE. Yield : 46 g (F1).

The filtrate was evaporated. Yield : 37.7 g (F2). F1 and F2 were combined and purified
by column chromatography over silica gel (eluent : CH,Cl,/MeOH 91/9). The product

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

o,

A mixture of final compound 1 (0.0074 mol) in methanol (150 ml) was hydrogenated
(H163-077) with Pd/C 10 % (1 g) as a catalyst. After uptake of H (1 eq), the catalyst
15  was filtered off and the filtrate was concentrated. Yield : 4.3 g of final compound 2.

b. Preparation of final
compound 2

NH



giving 14.8 g of residue ((1), 1.06 % (CIS)) and 4.9 ¢
of residue ((Il), 6 % (CIS)). Resolution and

w@eodfii@al i on of those (TRANS)-fractions ( 20 BCT/RP2004/051048
total) was obtained by chronmatography over stationary
phase Chiralcel OD (1900G) in Prochrom LC110 35 bar
(el uent: hexane/ ethanol 90/10)._The desired fractions
were coll ected and the 5 sol vent®was evapor at ed.
Yielding: 9.5 g of internediate conpound 3
(2R-trans)-1-[3, 5-
bi s(Examiple B} onet hyl ) benzoyl ] - 2- (phenyl net hyl ) -4-[4-(ph

enyl - jperazi nyl]- piperidine. R epar ati on
of i]fﬂ;g%rrr%—arm 'O%ﬁ’gﬂconpound 4FO F FI N

A nmisempeundst | nt er nedi at e conmpound .3 (0.2
met hanol (700 m) was 1G 3
Pd/C, 10 % (5 g) asaca& it ake of H2 (1
eq), the catalyst was filte 7 jhe filtrate
was evaporated. Yielding: 141 i iate

conpound 4 F“ |

(+)-(2R-trans)-1-[3,5-bis(tr} rorrethyl)kLeg;bH -
(phenyl net hyl ) - 4- (1- pi perazi'nyg) pi peri di ne. 15 anplle
E

A2 Preparation of internmediate / ~I conmpound 5
FIi I NI'r N F~ FI~W FI1'" 1 NHC N, OTC-~
CH3 CH3 o]

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

Example B3
a. Preparation of final
compound 4 E 0
F
F N

N
FI>F Q HaCIO\N
F U |
0

A mixture of 5-methyl-4-isoxazolecarboxylic acid (0.0015 mol) in CH,Cl, (20 ml) and
1,1’-carbonylbis- 1 H-imidazole (0.0015 mol) was stirred for 2 hours at room

15  temperature. Compound 2 (prepared according to B1.b) (0.001 mol) was added. After
stirring overnight, the reaction mixture was washed with diluted NaOH, washed with
H,O0, dried, filtered and the solvent evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl, -gradient 0->10 % MeOH). The



N H3C, ,OH3C/"CH3 A mxture of N-[( 1,1
- di et hyl et hoxy) car bonyl ] -L-tyrosi ne

wd.2a4diores hyl car bonate (0.005 nol), PCT/EP2004/051048
N, N- di et hyl - 4- pyri di nam ne (0.006 nol) and Et 3N
(0.006 nol) in CH2C12, p.a. (10 M) was stirred at
roomtenperature. N-(ethylcarbonimdoyl)-N, N
di net hyl -1, 3 WD 2004/ 110415 PCT?&P2004/ 051048 - 25
pr opanedi am ne nonohydrochl oride (0.006 nol) was added
portionwi se and was stirred for 45 mnutes at room
t enprodictfractionwerefcolaiedanidruoent dvamsaied. 0Bk residue was dried.
exanwelnﬂ %zlog o(f%nglo g&ln)dd/vas added and the reaction

ture ‘was erni ght at room tenperature.

The m xture mas mashed with H20 and Na2CO3. The
sepay. ptperafb el 5 | ayer was dried, filtefs
sol vent Was evapor ated. The resi due was p
sili n a gl ass flltpr (el uegt :
100/ 0; 98/ 2; 96/ 4; 94/ 6) . e| pur est fractlons wer e
col |l ected and the solve RSZEVHIOR Q ' :
i nternedi ate conpound 5 (30 10 Exa mle A3 a.
Preparation of O internmedi aks, _eonpourd £ No A

m xture of S ? 8- azaSpIA&L4
hyl e

7- (hydr oxyphenyl net hyl ) -1, 4&%
e-8-carboxylic acid 1, 1-dinet thyl ester (

and 2-net hyl - 2- propanol potassiumsalt (6 Q) in
toluene (900 M) was stirred and refluxed for 2 hours
The m xture was evaporated and the residue was

st r A @dxtR dfD-tRBpKcAkcaBdRSlic ARF0DON 8S inbB, MAL BfnethyP£ pyridinamine

8 X ¥5Rel s ‘iﬁﬁsﬁ% B {«‘f@%@&&@?ﬁ%ﬁ%ﬁﬁ doorh
Yi el tdinperaturel ZV NAdigetbyl-Vrfrethyledibatieridayplg3Hpbpned@nifg) (0.00255
b.  RLENa8hdRE pBtiontE SAdTRE hitktre GUTRANEE of ohNhour at room

temperature. A solution of compound 2 (prepared according to B1b) (0.00188 mol) in

CH,Cl, was added dropwise and the reaction mixture was stirred over the weekend at
10 room temperature. The mixture was poured out into 1 g NaOH/water. The layers were
separated. The water layer was extracted with CH,Cl,. The separated organic layer was
dried (MgSQ,), filtered and the solvent evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,CL/CH;0H from 100/0 to 90/10). The
product fractions were collected and the solvent was evaporated. Yield: 0.749 g of
15 compound 5 (58 %).



O OA mxture of internediate conmpound 6 (0.5 mol) in
nmet hanol (700 m) was hydrogenated at 50 C overni ght

wovdaow1fdiT, 10 % (5 g) as a catalyst. After upe@REPDH4/051048

H2 20 (1 eq), the catalyst was filtered off and the
filtrate was evaporated. The residue was taken up in
wat er and extracted with CH2Cl2, The organic | ayer was
dried (MgS™4), filtered off ardl! “evaporated. Yielding
: 99 g internediate conpound 7 (85 % . WD 2004/110415
PCT/ EP2004/ 051048 -26- c. Preparation of internediate
COITFMN O OEt3N (0.55 npol) was added to a

mxt gpdi ate conmpound 7 (0.5 A in
bt m% 3, 5- Di et hyl benzoy! ide (0.5
; r period

rml yeomweundied dr opwi S\?\A'Sl qMy o@er
whil e the tenperature
stirring was continued. 5 stirred at
room t enperat ure overni glt:n, h 5 tines
with water (500 m, 2x250 nl) Jand separat®d ihto its
| ayers. The organic |ayer we [ er ed
and the sol vent was evapor at eg.
% . Part of this fraction was dried. Yielding:
of internediate conpound 8. d. Preparation of
i nternmedi ate conpound 9 O H3C IPANO CH3 A m'xt
{
a

B0 C and whil e

of internmediate conpound 8 (0.56 nol) in ethanol (3
m), HJd (300 mM) 10 and H20 (300 m) was stirred

60 G ik dF Q%ﬁounaae(pf&)?ﬁgdj & o¥diny R 1) %@tmélg Q%hlorophenyl-

10

15

acetyl)-morpholine (0.005 mol) and Na,CO; (0.01 mol) in MIK, p.a. (125 ml) was
stirred and refluxed for 18 hours using a water separator. The reaction mixture was
washed with water, dried, filtered and the solvent evaporated. The residue was purified
over silica gel on a glass filter (eluent: CH,Cl,/(CH;0H/NH;) 95/5). The product
fractions were collected and the solvent was evaporated. The residue was suspended in
DIPE, filtered off and dried. Yield: 1.702 g of compound 6.

o,

A mixture of compound 2 (prepared according to B1b) (0.0012 mol), 2-(chloromethyl)-
1 H-benzimidazole (0.0014 mol) and K,CO; (0.0018 mol) in CH;CN (Sml) was stirred
and refluxed for 12 hours, then cooled to room temperature and the solvent was

b. Preparation of final

compound 7

evaporated. The residue was taken up in CH,Cl,. The organic layer was washed with
H,0, dried (MgS0,), filtered and the solvent was evaporated. The residue (0.95 g) was
purified by column chromatography over silica gel (eluent: CH,CL,/CH;OH/NH,OH
90/10/0.5; 15-40 um). The pure fractions were collected and the solvent was
evaporated. The residue (0.14 g) was crystallized from DIPE. The precipitate was
filtered off and dried. Yielding: 0.087 g of compound 7 (10 %) (mp.135 °C).



tenperature for the weekend. The precipitate was

filtered off, taken up in water, filtered off, washed
wowvdaol1peis ol eum et her and dried. Yielding: 140PCOBPH4/051048

internmedi ate conpound 9 (88 % . e. Preparation of

i ntermedi ate conmpound 10 O H3C NN CH3 N 15 A

m xture of internediate conmpoung.9 (0.05 nol) and

1- (phenyl net hyl ) - pi perazi ne (0.7 5 ol ) in thiophene, 4

% solution (2 m) and toluene (500 M) was

hydrogenated with Pd/C, 10 % (1 g) as a catal yst.

Aft et prihakien 8f firld? (1 eq), the catal yst
off and the fiTtrate was evaporated. Th{
DUTIMCM um chr omatpogr aphy oD 2€
PCT/ EP2004/ 051048 -27 owef silic#d gel (el uent
CH2Cl 2/ (CH3OH/ NH3) 99/ 1)F~ Tt e Nfacjions were

coll ected and evapor at ed. . .02 .9 (71 9.
The pure fractions of fractiof 1 were” cdfl eqted and

evaporated. Yielding : 2.5 gF i nt er nedi &t e NzonpQuUHO y
10 (10 %9. f. Preparation of iFntFermsdi ate conpdund] 11 |
O H3IC NN CH3 ~NH 5 A mxture of internediat N SN cH

conmpound 10 (0.0052 nol) in nethanol (100 m) was
hydrogenat ed at 50 C for one ni ght with Pd/C, 10 % (1

& cat st. Aft ak
cat aﬁ &Jc%g é{rake2 re I% Ad Of(ﬁrég ﬁo}?‘t 5 Q@ngl aid 2-
evap® @d?th)’ﬁl"@me‘élgl Euﬁrldfmi (0.806 inph) exas takermuyind3MF (50 ml).

fil tﬁfméi’lmw ?'—rh &g e (0.02 mol) was added The reaction mixture
C142Cl 2/, 3Og{a %5) % 9 /12, 97/3, qjh4 andd K
05/ SY 2 G BUTBER L G efre WIE VR Mo YRt The esidue was taken
e apar mt(H{iCané wdshed with®h, dilugpd NH;1s01uting. e Tinestparhted organic layer was
c onpmgﬁlge({ £ 18 solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH,Cl,/(MeOH/NHj;) 95/5). The desired
fractions were collected and the solvent was evaporated. The residue was suspended in
DIPE. The precipitate was filtered off and dried. Yield : 1.423 g of compound 8.

AR

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

10

Example BS
Preparation of final

compound 9

N

15 (1 eq), the catalyst was filtered off and the filtrate was evaporated. The residue was
purified by column chromatography over silica gel (eluent : CH,Cl,/(MeOH/NH3;)
97/3,95/5). The product fractions were collected and the solvent was evaporated. The
residue was suspended in petroleumether. Yield : 1.079 g of compound 9.



Exanpl e A4 Preparation of internmediate HN conpound 12
N ONNH A mxture of final conpound 2 (prepared
wa@ewendi4ny to B 1 b) (0.01 nol) and KCOH (0. 15 PemEP20041051048
2-propanol (50 m) was stirred and refluxed for 18
hours. The solvent was 15 evaporated, then the residue
was taken up in HO (20 m) and _the m xture was
extracted wth CH2O 2. The orga? ic |ayer was washed
with NaCH (1 N), dried (MgSO™4), filtered and the
sol vent was evaporated. Yield: 3.25 g of internediate
conp@wadpld B6(95 % . WD 2004/ 110415 PCT/ EP2004/ 051048
- 28- = of the final corrpounds nple B I a.
Pr epafeﬁaﬁ %%ﬁrﬂ ! nal compound 1 F O Fl\l N/ N F
FN Q@Mﬂﬂiﬂ@ﬁ@bf i nt er nedj ate c npqund4 (0.12 nol)
and 1- (phenyl et hyl) - 4- pi pprh (& 12 nol) r/\\
nmet hanol (250 m ) was hydroge |at d (Ml 3- 066) at 50|C
with Pd/C 10 5 % (3 g) as a catal yst “in Nhejprese ce?Ha
of thiophene solution (2 nl). er upt ake\ve’l“ H2 (T o~
eq), the catal yst vvasflltered ff and the fillr L |
was evaporated. The residue was suspended in pet/omeuﬁr
ether, filtered off and crystallized fromD PE. Yi & d
: 46 g (F 1). The filtrate was evaporated. Yield :
37.7 g (F2). F1 and F2 were conbined and purified by
col umm chr omat ogr aphy2zecnsgaR* 8$9)F canpgedd 10el uent

CH2C12/ MeOH91/ 9) . TheppkRsuG: )llg,nfpgl%tm ons were
col l ected and the sol vent ate Yi el
(F3) A A ptygatins %f?%{? PR L SrR BBk gingdo ATB) @59%8 mol),
of f hmeﬂnedl@w[wmpd.mﬂ 11 (prepared according to A3f) (0.005 mol) and Ti(OiPro),
(3 g) in methanol (150 ml) was hydrogenated at 50 °C under N, flow with Pd/C 10 % (1
5  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 taken up in
H,0 and CH,Cl,. The mixture was stirred for 10 min and filtered over dicalite. The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl/(CH;OH/NH;)

10 97/3). Two fractions were collected and their solvents were evaporated. Yielding: 0.53
g compound 10 and 0.4 g of compound 11.

Example B7
Preparation of final
compound 12 F o
F
F N

LN
e F @ [—]
N\H,NVN

A mixture of compound 2 (prepared according to B1b) (0.001 mol) in CH,Cl, (50 ml)
15 and C (0.0015 mol) was stirred overnight. The reaction mixture was washed with

diluted NaOH, washed with H,O, dried and the solvent was evaporated. The residue

was purified by column chromatography over silica gel (Eluent: CH,Cl,/CH;OH 100/0

and 90/10). The product fractions were collected and the solvent evaporated.

Yield : 0.645 g of compound 12.



b. Preparation of final conmpound 2 FO FFI NN F
FVN F-*ONHAmxture of final conmpound 1 (0.0074
worzdoy/11i@13et hanol (150 m ) was hydrogenated  PCT/EP2004/051048

(14163-077) with Pd/C 10 % (1 g) as a catal yst. After

upt ake of H2 (1 eq), the catalyst 15 was filtered off
and the filtrate was concentrated. Yield : 4.3 g of

final conpound 2. WD 2004/ 11041%-PCT/ EP2004/ 051048

-29- Exanple B2 Preparation of final conpound 3 F F O
N~ FYFFNON N FNo OAmxture of conpound 2
(0.0015 nol) and Et3N (0.1 nol) in CHC12 (100 m) was

stl r tnd oom t enper at ure. Benzoyl chl oride (0.0025
éﬁq&"ggﬁisol ved in CH2C12 and added dropwi se to

theliﬂszéﬂ_a@_ﬁilélture The mi xture stirred for 1

hourcofpoliPIB
j\g NH OH
2

A mixture of intermediate compound 12 (prepared according to A4) (0.0015 mol) in

HCI/2-propanol (5 ml) and methanol (20 ml) was stirred and refluxed for 1 hour. The
5  reaction mixture was crystallized, filtered off and dried. Yield : 0.43 g of final
compound 13 (38 %)

Example B9
Preparation of final

compound 40 F 0

A mixture of final compound 31 (prepared according to B2)(0.065 mmol), 4-pyridinyl-
10 boronic acid (0.09 mmol), Pd(OAc), (0.015 mmol), 1,3-bis(diphenylphosphino)propane

(0.03 mmol), Na,CO3, 2M (1 ml) and DME (2 ml) was stirred at 100 °C for 16 hours.

The solvent was evaporated and the residuc was taken up in H,O and extracted with

=N

CH,Cl,. The organic layer was separated, dried with MgSO, and the solvent
evaporated. The residue was purified by column chromatography over kromasil

15 (gradient: CH,CL/CH;0H 95/5). The desired fractions were collected and the solvent
was evaporated. Yield: 1 mg of final compound 40.



5 tenperature. NaCH (1 N, 100 m) was added and the
m xture was stirred for 30 mnutes at room

WO eovpaIEiire. The separated aqueous | ayer was BXI/EPZD€51048
with CH2A 2. The organic |ayer was washed with H20
dried (MyS4), filtered and the solvent was
evaporated. The residue was puri,fi ed by col um
chr omat ogr aphy over silica gel (3 luent : CH2C12/ MeCH
100/ 0; 90/ 10). The desired fractions were collected and
t he solvent was 10 evaporated. Yield : 0.624 g of

fi naExammeBithd 3. (61 % . Exanple B3 a. Preparation
offp&g&amrmmgld4FOFFNNF H3C O N F N

~ 1 5t)ure of 5-nethyl -4-isoxa car boxylic
aci d%&—grml) in CH2Cl2 (20 ni q

1, 1' - carbonyl bi s- | H iFridazgl e 0. 0015 nol) was stirred
for 2 hours at room ¥ tg ~

(prepared according to B
After stirring overnight,

vvashed with dil uted NaCH,

he reatti
ashed with ( i ed,

filtered and the sol vent Fegaporated. The refidu 5 |
purified by colum chromat ography over sil N

(eluent: CH2Cl12 -gradient 0->10 % McOH). The WO
2004/ 110415 PCT/ EP2004/ 051048 -30 product fractins
vver eA qwikfuedfdthalbaachpbimed §30(preparted evmpdingfoekR) (010064 md)| phadlidine

@r dO@@ mol)YF@ kcﬁ)a)g (9 Og&ﬂ ngolg g@@%@oﬁ@m&? anf'z m%thyl 2-propanol

Pr e
IDsodlum salt (0.0006 mol) in toluene (5 ml) was stirred at 100 °C for 16 hours. The

5  solvent was evaporated and the residue was taken up in H,O and extracted with CH,CL.
The organic layer was separated, dried with MgSO, and the solvent evaporated. The
residue was purified by column chromatography over kromasil (gradient:
CH,CL/CH3;0H 95/5). The desired fractions were collected and the solvent was.
evaporated. Yield: 0.119 g of final compound 85.

e

10

Example B11
Preparation of final

compound 43

7N

\_/

A mixture of final compound 31 (prepared according to B2)(0.065 mmol),
imidazo(1,2-a)pyridine (0.09 mmol), Pd(OAc), (0.015 mmol), 1,3-bi§(diphenyl-
phosphino)propane (0.03 mmol) and Cs,CO; (0.09 mmol) in NMP (5 ml) was stirred at
15 140 °C for 16 hours. The solvent was evaporated and the residue was taken up in H,O
and extracted with CH,Cl,. The organic layer was separated, dried with MgSO, and the
solvent evaporated. The residue was purified by column chromatography over kromasil



FYFFNONS FN YDA nxture of
3-t hi ophenecar boxylic acid (0.00188 nol),
woRd4dicret hyl - 4- pyridinamine 5 (0.00255 nol) BCMEEL08MNS1048
(0.00255 nol) in CH2C12 (200 m) was stirred at room
t enper at ur e.
NN- di et hyl - N - (et hyl car boni m doyl ) -1, 3- pr opanedi am n
e (0.00255 nol) was added port‘1”§5nvvi se and the m xture
was stirred for one hour at room tenperature. A
sol ution of conpound 2 (prepared according to B | Db)
(0. q@kadRntaH),CLACH;OHYGIY). Whe desitde tractionp werecotlewted dnd the solvent
r ea%zis%&?&r&‘t{;&! r %héf‘ﬁ%sirgé hﬁ{n%gs Qfgr%rcofl&?edv%ﬁ Iﬁ?e”s%h@{:t \3% evaporated.
room tenperature. e mxture was poured out I1nto g
NaOH igldt @ mg of figalicayppundddr e separated. The water
| ayer was extracted with CH2Cl 2. The separated organic
lay wa ried (MgS™), filtered and the sol vent
eﬁa%&g?%eL&The resi due was purifjed by col um
chr diregaogoaphfinadver silica gel yent : CH2C12/ CH3CH
from 4084 440 90/10) . The fractions were
col I'ected and the of vent YJas jevaporated. Yield: 0.749
g of 15 conpound 5!‘-( S % WD 2004/ 110415
PCT/ EP2004/ 051048 ™3 Preparation of
final I N conmpound 6 N~ ONO F 00 A
m xture of conpound 2F j to Bl b)
(0.005 nol), 4-(chloroghenyl acetyl)-nprpghol hne (0.005
nol) and Na2CO3 (0.01 nol) in MK, p.a > m) was

0]
N
()

o)
A mixture of compound 31 (prepared according to B2)(0.065 mmol),
morpholine (0.2 mmol), Pd(OAc), (0.015 mmol) and 1,3-bis(diphenylphosphino)-
propane (0.03 mmol) in diglyme (3 ml) under 1 atmosphere CO was stirred at 150 °C
for 16 hours. The solvent was evaporated and the residue was taken up in H,O and

10 extracted with CH,Cl,. The organic layer was separated, dried with MgSQ, and the

solvent evaporated. The residue was purified by column chromatography over kromasil
(gradient: CH,CL/CH;OH 95/5). The desired fractions were collected and the solvent
was evaporated. The desired fractions were collected and the solvent was evaporated.

Yield: 3 mg of final compound 44.
15



stirred and refluxed for 18 hours using a water

separator. The reaction m xture was 5 washed with
wowioenio4ds i ed, filtered and the sol vent evapor B EEP20041@51048

residue was purified over silica gel on a gl ass

filter (eluent: CH2C 2/ (CH3OH NH3) 95/5). The product

fractions were collected and thg, sol vent was

evapor at ed. The resi due was sus'g?s'nded in Dl PE,

filtered off and dried. Yield: 1.702 g of conpound 6.

b. Preparation of final compound 7 F OF/ I NNN F

F F BaMipla B13H 10 A mi xture of compound 2 (prepared

accop.gi £ ) (0.0012 nol), 2 | or onet hyl ) -
| H berg n%°g§z§}|“g (0.0014 ol )’ and (0. 0018 ol )

in QUi was stirred pand xed for 12 hours,

then cooled to rodm

evaporated. The res

organi c | ayer was wash

filtered and the sol venly"was evdporhtey. The residue

(0.95 g) was 15 purifieg by colum «chr amatagraphy over

silica gel (eluent: CH2C1%/ CH3OH NT-T40H] 90 10/33—5N

15-40 m. The pure fractions were coll ected ®nd

sol vent was evaporated. The residue (0.14 g)

crystallized from DI PE The pr eci pi tate was f@lt ?
Wéjhylester

of f nd dri Yi el 0

(. A gese o ats it st DSt icasd

Pr ep(ﬂl()ﬂil in@i), Ghal fcompd)undcﬁ'(pmpmdd BecbrdingNe Blb) ((FFO2Nh@I NAON (20 mg)
N th methanol (20ml) was stirred and refluxed for 20 hours. The solvent was evaporated

!\

mkem up in CH2Cl 2. The
ried (MgSO™4),

5 and the residue was purified by column chromatography over silica gel (eluent :
CH,CL/MeOH from 100/0 to 80/20). The desired fractions were collected and the
solvent was evaporated. The residue was suspended in petroleum ether. The precipitate
was filtered off and dried. Yield : 0.110 g of final compound 144.

10 Example B14
Preparation of final

compound 130 F 0

F OTQ

A mixture of final compound 2 (prepared according to Blb) (0.001 mol),
glycolaldehyde dimer (0.001 mol) and 3-thiophene boronic acid (0.001 mol) in
2,2,2-trifluoroethanol (5 ml) was stirred at room temperature for 18 hours. This was
followed by addition of a solution of K,CO; (10 %) and extraction with ethyl acetate.

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



N NCH3 A mxture of conpound 2 (prepared according
to B1Db) (0.005 nol) and 2

w@ ehoranet hyl ) - 6- net hyl - 3- pyri di nol (0.006 nOPQT/MEE04/051048

taken up in DMF (50 m).

N- et hyl - N- (1- net hyl et hyl ) - propanam ne (0.02 nol) was
added. The reaction m xture was_stirred overnight at
65 C. The sol vent was evapor at &tB- The residue was
taken 5 up in CH2Cl12 and washed with a diluted NH3
solution. The separated organic |ayer was dried,
filtEeaeapledid t he sol vent was evaporated. The residue

was i £ colum chro raphy over silica gel
(el M@%/ (MeOH/ NH3) 9 The desired

f r acoompaundiEi3e col | ect eg) an sol vent was
evaporated. The reg+8uejwas|suspended in DI PE. The
precipitate was filltgred nff ~and dried. Yield : 1.423
g of conpound 8. '?5 anplle B eparation of final
conmpound 9 F F O N' CcHz | / F~N FN H3CN
A m xture of conpound 2 (prepared ing to Bib)
(0.003 nol) and 1-nethyl-1H pyrrole- -ca boxal dehyde
(0.0046 nol) was hydrogenated at 50 2 with
Pd/C 10% (1 g) as a catalyst in the prese ce of

t hi ophene solution (1 m). After uptake CH5 (1
eq), the catalyst was filtered off andt iltrate

was evaporated. The residue was purifi ed y coI um
chr o@rmi@gmmﬂh;termpéiategjohjpgw@le} (p(e@langé p¢cording to A4) (0.00934 mol) and

\S\::rz g%t?g (¢ mg‘%@{z@l (230 %ﬁf éﬁst stitie§ o iR Qg ‘rBEthf ﬂl@ﬁﬁ k(ﬁﬁ‘tﬁm of
o HTEIGL ngﬁé‘ﬁ@i‘ﬂ? CFF%B‘&{? Fhp e QB ) &1 GrCly 08 ) was

¢ ofaddediropwide Sver WO nziofidy dt DOLCL The Rl EH? MDdird alO#&l to reach room
-33-

temperature and was stirred for 1 hour at room temperature, NaOH (20 ml) was added
and the reaction mixture was stirred for 15 minutes at room temperature. The layers
were separated and the aqueous layer was extracted with CH,Cl. The organic layer
was washed with H,O, dried (MgSO,), filtered off and the solvent was evaporated. The
10 residue was purified by column chromatography over silicagel ( eluent :
CH,Cl,/MeOH/(MeOH/NH3) from 100/0/0 to 90/10/0 to 90/10/0). Two product
fractions were collected and each solvent was evaporated. Yield fraction 1: 1.260 g of
final compound 153 (22 %).

15  The compounds exemplified in the following Tables 1-5 were prepared in a manner
analogous to one of the foregoing examples Bl to B15.



Exanpl e B6 Preparation of final compound 10 and 11 F O

F~~~~ N/\\\ NNCH3 I\A\VNFI~-TFI N, (\1I,, CH3
w®@2q¢02al0dal 2R*, 4S*) ] = conpound 10 [ 2a, 4p( 2R*, 48"V EEDONIS51048

pound 11 A m xture of intepfedi ate conpound 2

(prepared according to Alb) (0.005 nol), internediate

conpound 11 (prepared according to A3f) (0.005 nol)

and Ti(QPro)4 (3 g) in methanol (150 nl) was

hydrogenated at 50 C under N2 flowwith Pd/C 10 % (1

5 g) as a catalyst in the presence of thiophene

solution (1 m). After uptake of H2 (1 eq), the

catalyst was filtered off and the filtrate was

evaporated. The residue was taken up in H2O and

CH2C12. The m xture was stirred for 10 m n and

filtered over dicalite The rganic layer was

separated, dried, filfere( énd the sol vent Was

evapor at ed. The residué @Mﬁﬁ @ug Mleﬂ b) @olu

chr omat ogr aphy over sj ek ¥ &Agg

CH2C12/ (CH30H NH3) 10 §7/ 3% °Twe; fir acti ol%:, WE

coll ected and their sjlvents werge evaporated.

a)
v

-3 zR‘tr@S

Yi el ding: 0.53 g conpound 10 and 0.4 g of co ouﬁd
11. Exanple B7 Preparationjof flnal conpound 12 F O F
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A m xture of conpound 2 (prepared according to B |Ib)
(0.001 nol) in CH2C12 (50 m) 15 and C (0.0015 nol)
woam4a1G415 ed overni ght. The reaction m xture WeST/BPB0EW51048
with diluted NaCH, washed4mth H2O dried and the
sol vent was evaporated. The residue was purified by
col umm chr omat ogr aphy over silica gel (El uent:
CH2C12/ CH3OH 100/0 and 90/10). The product fractions
were collected and the sol vent evaporated. Yield :
0.645 g of compound 12. WD 2004/ 110415
PCT/ EP2004/ 051048 -34- Exanple B8 Preparation of
final F conpound 13 FO e.,, FIl j FFFNROANO
A m xture of internediate conpound 12 (prepared
according to A4) (0.0015 nol) in 14C/2-propanol (5
m ) and nethanol (20 m) was sti rrpd and ref| uxed fqr

1 hour? Jhe 5 reactlon m xture was crystallized,
fi tﬁerﬂécﬁoff aBd dri®d. YSeI d £ 0.435 of Binalg |
copgo (138 % anpfe 89“ Preparati oFr of &l nal
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N A mxture of final conpound 31 (prepared according

to B2)(0.065 mmol), 4-pyridinyl- 10 boronic acid (0.09
worak)i104Pd( OAc) 2 (0. 015 mmol ), PCT/EP2004/051048

1, 3- bi s(di phenyl phosphi no)-ptepane (0.03 nmol ), Na2CGB,

2M (I m) and DME (2 m) was stirred at 100 C for 16

hours. The sol vent was evaporated and the resi due was

taken up in H2O and extracted with CH2Cl 2. The

organi c | ayer was separated, dried with MgSO4 and t he

sol vent evaporated. The residue was purified by

col umm chr omat ogr aphy over kromasil 15 (gradient:

CH2C 2/ CH3OH 95/5). The desired fractions were

coll ected and the solvent was evaporated. Yield: 1 ng

of fmal conpound 40. WO 2004/110415 PCT/ EP2004/ 051048
-35- Fynrmlp B 10 Preparation of final conpound 85 F O

F |E NN ml YEer=FH NN Irl: OA mxture of
find é:ogpou 0E83 & epar Bd accpigdi ng t & B2) (0. 0004
mol ) Fyebrol il 0. 000§ ol )| FPd2(dbd 3 (0.00001
no BI‘NAP S OOOI) nmolj)~and 2- fvet hyl 1 & pr opanol
sofli umlsalt (0.0006 nol ) in toluene (5. M) was stirred
at [ 100 |C for 116 holirs. The 5 sol vent was evapor at ed
angd the residue was n up in HZO ang extrac,ted Wi th
CHR2C 2.| /The | groan ated, @ried with
I\/gS%l a dav va res;t e was
puritied ™ok co n magi'|
(gtadi ent : ~CH2C2 H irgd fractions
werl e 03I | ect e:ad and| t he sol vent was. ~
| f %
| i
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2 .8 8 |8 |8 8 |8
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evaporated. Yield: 0.119 g of final conpound 85. 10

Exanple B 11 Preparation of final conmpound 43 F 0O F
WO/ 1N41Ss F F F ON N ON A nmixture of final ceopBPzvd4/051048

31 (prepared according to-B2)(0.065 nmol),

i mdazo(1, 2-a)pyridine (0.09 mmol), Pd(QAc)2 (0.015

mol ), 1, 3-bi s(di phenyl - phosphi no) pr opane (0. 03 mmol)

and Cs2CO3 (0.09 mml) in NW (5 m) was stirred at 15

140 C for 16 hours. The solvent was evaporated and the

resi due was taken up in HO and extracted with

CH2C 2. The organic | ayer was separated, dried with

MySO4 and the solvent evaporated. The residue was

purified by colum chromatography over kronmasil WO

2004/ 110415 PCT/ EP2004/ 051048 -36 (gradient:

CH2C12/ CH3OH 95/5) . The desired fractions were
co[lecfed and t he sol vent S bvaporated. Ipe desired
fra&ﬂgn% were ¢d lected a thb=solvmﬁ
evapBoigatied.  Yield: 8 ng ofaflna§ conmpdund %%'
Exanple“B 12 Pr ébaratlon qf flhal co und 44
N N
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ON FFFONO 6-'r OcJ A mxture of conmpound 31

(prepared according to B2)(0.065 nmmol ), norpholine
w@ 8002/1mams ), Pd(OAc)2 (0.015 mmol ) and PCT/EP2004/051048

1, 3- bi s(di phenyl phosphi no)-43propane (0.03 nmol) in

diglyme (3 ml) under 1 atnosphere CO was stirred at

150 C for 16 hours. The sol vent was evaporated and

the residue was taken up in H20 and 10 extracted with

CH2C12. The organic |ayer was separated, dried with

MySO4 and the solvent evaporated. The residue was

purified by colum chromat ography over kronasil

(gradient: Cl12C 2/ CH3OH 95/5). The desired fractions

were collected and the solvent was evaporated. The

desired fractions were collected and the sol vent was

evapor at ed Yield: 3 ng of final conpound 44. 15 WO

2004/1 0415 | PCT/ EP2004/ 051048 - 37~ Exgarrpl e B 13
Pre@a[, tgon & fina =conpgund 1514 FF @ i I\I§\I N B F SN
F A ntxt urE of
4- [i4ng tyI &xy) met h%l ]-1152, 3-t<°~ﬁ1| am%sz e gii car B‘oxyl ic
adi t hyl |ester Odl nol )|, fina Eorrpound 2
(prepar ed accordi ng to Bi b) (Q.002 m)I), NaCN (20 ny)
i nmethanol [(20ml) was stirred and refluxed for 20

hqurs. I g g ent vvas(eva o \t ed/ i
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5 and the residue was purified by colum
chr omat ogr aphy over silica ge

wo ecaaniQds O to
col |l ected and

80/ 20) .

t he

filtered off and dried. Yield :
conmpound 144. 10 Exanple Bl14 Preparation of fina
compound 130 F O F F NN

m xture of fi

Blb) (0.001 nol),

nal

(el uent

The precipitate

0.110 g of fina

C142C 2/ MeCH
The desired fracti ons WeCBEP2004/051048
sol vent-4#vas evaporated. The resi due
was suspended in petrol eum et her.

was

N FFFS--CNOH A

in

compound 2 (prepared according to
gl ycol al dehyde di ner
and 3-thi ophene boronic acid (0.001 nol)

(0. 001 nol)

2,2,2-trifluoroethanol (5 m) was stirred at room
tenperature for 18 hours. This was followed by
addition of ? solution of K2C03 (10 % and extraction
with ethyl acetate. [L5 The cqnbi hed organic I#yers|
vver@ yjied (MgSH), [idteredsand| Gncer t5 at ed! Lmde#
vac@ur;g oThe rgsidue (G 6 g)| as ngfle& by %
chrgnatographylon a i cagel co S S
(cHd 2/ C}VNI-14OH 92/ 08/ 0. 2) and t he product s
fractions mefe conceptr at ed provi ding 0.29 g (47 9
of | final conmpound 130. WO 2D04/ 140415 ;
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CH3 N NNO SCH3 N=N A mxture of internedi ate
conpound 12 (prepared according to A4) (0.00934 nol)
w@pah4/1E43N (0.02 nol) in CH2CI 2 (200 m) was SPCT/ERT0OO051048
an ice bath, then a sol uti-a@f- of
4- et hyl -1, 2, 3-t hi adi azol e- 5-carbonyl chl oride
(0.00943 nol) in CH2C12 (20 M) was 5 added dropw se
over 15 mnutes at 0 C. The reaction m xture all owed
to reach room tenperature and was stirred for 1 hour
at roomtenperature, NaOH (20 m) was added and the
reaction mxture was stirred for 15 mnutes at room
tenperature. The |ayers were separated and the
aqueous | ayer was extracted with CH2Cl 2. The organic
| ayer was washed with H2O, dried (MgSH), filtered

of and the sol vent s evaporated. The 10 resi due was
purified by colum_chromatogr a;phx) over| silicagel
(e ge/né g (:ggiClZ/g/bG—l/ﬁl\/ng)ﬁ from §00/0/0 [t o
90( 20/ To 907 10/05. Twd prdgEt 5 fracttons were
co Eecte%l and eagN sol %nt %@: g%‘apor at®d. Vi elid
fraction 1: 11.260 g of fimal conpound 153 (221% . 15
The conpounds exenplified in the folldwi ng Tablies 1-5
wef e prepated inja manner |anal ogous,tjo one of ithe
f of egoiing Pxagrm| € 1ty B 15 "W 4/ 110445
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-63- Table 22 FO FFNNR FFT ~~N
WO 2i0ka10f1Al kb-L Co Exp. R Alka Y Al kb L Physipal/ERBD&051048
No. No. 10 B6 I~ 1 cb C=0-6b-[2a, 4a(2R*, 4S*)] LLLL
11 B6 I~ 1 cb C=0O cb [2a,4p(2R*,4S*)] cb = Coval ent
Bond 5 Table 3: O S AN Nf N5.. NN. A ka-Y-AKk b
-L Co Exp. Alka Y Alkb L Physical data No. No. 153
B15 cb C=Ocb S iN 2R-trans
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N cb = Coval ent Bond WO 2004/ 110415 PCT/ EP2004/ 051048
-64- Table 4: F F F3CO0 fN') CF3 N Alka-Y-A kb -L

wEooEn 4 ka Y Al kb L Physical No. .No. data pABRPB04/051048
a -CH2- cb cb 5 --0 2R-cis58155 B | a -CHZ- cb c¢b

51---¢c 2Rtrans 156 Bibcb cb .... ... b
.............. |l -H.2.R-trans...- 157 B2 cb C=0O cb
51--a 2R-trans 158 B2 cb C=Ocb S IN 2R-trans N cb =
Coval ent Bond 5 Table 5;: F3C~."\ I~ ~, : Impo. Il N

NCF3 N, Al ka- Y-Al kb-L Co Exp Alka Y Al kb L Physi cal
No. No. data 175 Blb cb cb cb Hcis 174 B | a -CHZ-
cb cb 5 ~-0

Physical
__data
2S-cis

2R-trans
2R-trans
2R-trans
2R-trans
2R-trans
2R-trans
2R-trans
2R-trans
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176 B2 cb C=Ocb S -1INcis N WD 2004/110415
PCT/ EP2004/ 051048 -65 Co Exp Al ka Y Al kb L Physica
wooo4Mo41ddata 177 B2 cb C=O cb 5,11-0 cis CcDbPEI/EP2004/051048
Coval ent Bond Anal ytical da&ta For a nunber of
conmpounds, either nelting points, LCVS data or optica
rotations were 5 recorded. Melting points If
possi ble, nmelting points (or ranges) were obtained
with a 130 chi nelting point apparatus B-545. The
heating nmediumis a netal block. The nelting of the
sanple is 10 visually observed by a magni fying | ens
and a big light contrast. Melting points are neasured
with a tenperature gradient of either 3 or 10 degrees

Cel sius/mnute. Melting points are given in Table 6.
Table 6 .15 Cnnrpmlnd quultl ((‘) no._1 115 Q-11Q; 7 2

160, 6-163.2 3/149.9:151,7 [ 4 180, 5-182.11 b, |
87.3-428. 4/ 26 8% 7118125 7/ AL G 17753 | § | § |
285 g |b |5 |% ; R R R
£ 08 |9 Y g K B K K |88
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8 162.3-164.3 9 122.1-123.8 10 97.0-120.4 11
111.9-125.4 12 66.7-79.0 13 284.5-288.6 14

waon44104165. 1 15 188.1-190.3 19 140. 3-144.8 PCI/EP2004/051048
98.3-119.9 29 142.9-146.56031 153.1-155.2 32
83.3-95.5 WD 2004/ 110415 PCT/ EP2004/ 051048 - 66-
Conmpound Result (C) no. 33 82.7-98.6 34 80.7-95.5
37 298.1-319.7 38 83.2-110.2 39 279.4-280.9 46
81.3-107.2 49 145.3-149.6 50 92.1-100.7 51
108.9-127.3 52 93.9-104.6 53 156.6-161.0 54
107. 6-122. 2
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55 96.7-106.3 56 171.3-181.5 57 167.4-169.4 58
92.5-102.6 59 79.1-98.2 60 100.5-121.4 62

w@l004A1RDs 3 63 86.0-99.4 64 133.6-159.5 65 PCT/EP2004/051048
102. 3-105.8 69 108.6-120.-61-71 93.5-127.3 72
91.6-103.2 73 100.5-110.5 75 78.8-93.8 76 76.2-93.8
77 273.6-295.2 79 74.3-100.3 80 106.7-126.1 81
85.3-120.6 82 91.9-121.2 83 86.9-102.1 84
92.2-126.1 85 145.4-147.2 88 70.6-108.7 89
96.1-109.4 90 111.9-120.1 91 91.5-108.1 92
100. 7-117.9

Physical
data
2R-trans
B-trans
B-trans
HCI(1:3)
H,0(1:3)
B-trans
B-trans
2R-trans
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93 184.1-192.4 98 177.1-180.6 99 65.9-83.0 100

76.1-100. 1 WD 2004/ 110415 PCT/ EP2004/ 051048 -67-
w@oompouads Result (C) no. 102 72.9-93.5 103 8SBCTERDO4/E51048

104 105.1-108.5 106 77.2-%$9-1 108 314.8-335.8 109

95.4-107.7 110 84.6-111.8 111 87.3-109.3 113

252.3-291.7 116 102.8-125.6 117 158.2-160.5 122

177.5¢c LCMS conditions The HPLC gradi ent was supplied

by a Waters Alliance HT 2790 systemw th a 5

col umheater set at 40C. Flow fromthe col um was

split to a Waters 996 phot odi ode array (PDA) detector

and a Waters-M cronass ZQ nmass spectroneter with an

el ectrospray ionization source operated in positive

and negative ionization node. Reversed phase HPLC was
carried out on a Xterra MS C 18 colu (3.5 M 4.6 X
100, nm) with amﬂlvg)wﬂate of 1.6 m/min. Three nobile
phes nobi | Phage A 95% 25mM B anmoni umacetate +
5Yofac@tonitrill e r?;bi l & phase Bj facetjonitrile; nobile
p ’ £hol
c 0

n&se & neth é wer® enpl oye®to{run a gradient
bndi tfi on from 100 % A to 50% B:and 30%
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Cin6.5mn., to 100 %Bin 1 mn, 100%B for I mn.
and reequilibrate with 100 % A for 1.5 mn. An

wo0 pgogatd4ofn vol une of 10 nL was used. 15 MaSS SPET/EPH04/051048
were acquired by scanning from 100 to 1000 in 1 s
using a dwell tinme of 0.1 s. The capillary needle
vol tage was 3kV and the source tenperature was
mai ntai ned at 140C . Nitrogen was used a the
nebul i zer gas. Cone voltage was 10 V for positive
ionzation node and 20 V for negative ionization node.
Dat a ackable:ti on was performed wth a
Wat er s- M cr omass MassLynx- Op ¥nx data system Data
is given in Table 7. 20 Tabl Compound LCVMS NMS( MH)
no. 16 661 18 7G3 WO 2@04/ 15 PCT/ EP2004/ 051048
-68- Conpound LCMS : 20 711 21 724 22 701

9 28 749 30 654 35 703

N

LN R’
F 1@
N<
Alk2-Y-AlkP—L

23 703 24 753 F26
36 703 42 756

Co |Exp. | R' Al | Y AK® L Physical data
No. | No.
10 B6 ||/\\°| cb | C=0 cb PA [20,40(2R*,48%)]
o [
o~ LL"L/ NE N
11| Bs| [ & |cO| b | | 2edpere 4]
T P
¢b = Covalent Bond
5 Table 3:
O
S
N N/\
0
N <ane-y-AIKP—L
Co |Exp. |AK*| Y | A L Physical data
No. | No.
153 | BIS| b |C=0| ¢b S_.E 2R-trans
N
a)\(

c¢b = Covalent Bond



48 719 61 747 70 693 74 692
651 105 731 107 691 114 803
wO 2004/11@345 700 125 673 126 673
709 130 709 131 693 132 687

94 740 96 703 101
115 791 118 859 119

127 673 128 HGWEPDAD051048
133 687 WD 2004/ 110415

PCT/ EP2004/ 051048 -69- Conpound LCVS MS(M+) no. 134
687 135 701
-64-
Table 4:
F
0 F
Fac@/“\
N
N
O"@
N A y-AKC—L
Co [Exp Alk* Y AlK® L Physical
No. |.No. data
154 |Bla| -CH,- cb cb &© 2R-cis
155 {Bla -CH;- cb cb K@ 2R-trans
156 |Blb| ¢cb cb ¢ |\ . -H _ 2R-trans
157 | B2 cb C=0 cb /\© 2R-trans
158 | B2 cb =0 cb S_IE 2R-trans
X
E)\f
c¢b = Covalent Bond
Table 5: »
F3C\ ey ICI)\ PN /E;\]
o
\r/ ~ S N/\\I
CF;3 I\/N\ N
\\/'rl\‘\ a b
Alk2-Y-AIKP—L
Co [Exp | AIK* Y Al L Physical
No. .No. data
175 Blb cb cb cb H cis
174 Bla | -CH.- ch cb /\©
176 | B2 cb C=0 cb S—N cis
x _N
x)\(




136 677 137 677 138 677 139 709 140 709 141 709

142 709 143 709 144 725 145 681 146 681 147 681
waa@465H15 149 651 150 651 151 677 153 595 RGHEFD94/051048

155 709 156 619 157 723 158 745 Optical rotations

Optical rotations were recorded on a polarineter

(Perkin Elnmer) at 20C. Specifics on concentration,

wavel engt h and sol vent are givergs.n Table 8. 5 Table 8

Compound no. [a] Wavel ength Concentration Solvent nm

w v%

Co [Exp AIK* Y AlK® L Physical
No. .No. data

177 | B2 cb C= cb &© cis

cb = Covalent Bond

Analytical data

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

5 recorded.

Melting points
If possible, melting points (or ranges) were obtained with a Biichi melting point

apparatus B-545. The heating medium is a metal block. The melting of the sample is
10 visually observed by a magnifying lens and a big light contrast. Melting points are
measured with a temperature gradient of either 3 or 10 degrees Celsius/minute. Melting

points are given in Table 6.

Table 6
15
Compound| Recsult (°C)
no.
1 115.9-119.7
2 160.6-163.2
3 149.9-151.7
4 180.5-182.1
5 87.8-121.4
6 87.7-111.2
7 141.0-177.3
8 162.3-164.3
9 122.1-123.8
10 97.0-1204
11 111.9-1254
12 66.7-79.0
13 284.5-288.6
14 107.4-116.1
15 188.1-190.3
19 140.3-144.8
22 98.3-119.9
29 142.9-146.5
31 153.1-155.2
32 83.3-95.5




18 -33.77 365 0.4086 CH3OH 159 -35.56 365 0.4302
CH3OH 160 -33.66 365 0.5288 CH30H WO 2004/ 110415

wEFoODAERADD4/ 051048
Concentrati on Sol vent

(nm

-70 Compound no.

w v% 161 -34.75 365 0.4058

CH30H 162 -6.72 436 0.6400 CH3OH 163 -33.2 365
0.4638 CH3OH 164 -34.10 365 0.4340 CH3OH 165 -34.43
365 0.4298 CH30H 166 -33.95 36%¢0. 4094 CH3011 167

-29.91 365 0.4848 CH30I |

168 -29.12 365 0.4602 CH3CH

169 -32.32 365 0.4548 CH3OH 170 -33.3 365 0.4354

CH30H |Cérhponitd|06 Re&illt ®CH164 CH3OH 172 -35.84 365
0. 4380 |CH34dd 173 -34.53 36p 0.4054 CH3OH C.
Phar madol ogg cal| exgmplog sgExahpl e C.1 : Bi ndi ng
exper i rent3jor [N-Ngg 7.9§sNK, | and h-NK3 receptors 5 The
compounds ggcordr %@19 he ] nvention were investigated
for interagdtorw 513 T Ops neurotransmtter _
recept "L3$un chg ._.,§Q§nd transporter binding sites
usi ng tihe— 6w. oHrfan ﬂnnd ng technique. Menbranes
fromtilssué_hot Dge&.jm Uor §rom cells, expressing the
recept qr_of? trgnsp®r3df9-8f | nterests, were incubated
with a |radd®act]i vé2-190hel | ed substance ([3H - or
[1251] |Ligahd) |t ol1P%®dP73 pharticul ar receptor.
Speci fi|c_r8Zeptjor 9B®-4i ng of the radioligand was
di stindqui shed f|ronsd.6d6n0Nn-specific nmenbrane | abelling
by sel dcti g£ly |i nhoheticpg the receptor labelling with
an unl gbel ked dr uge(thes. Pl apk), known

56 171.3-181.5

57 167.4-169.4

58 92.5-102.6

59 79.1-98.2

60 100.5-121.4

62 91.4-120.3

63 86.0-99.4

64 133.6-159.5

65 102.3-105.8

69 108.6-120.6

71 93.5-127.3

72 91.6-103.2

73 100.5-110.5

75 78.8-93 .8

76 76.2-93.8

77 273.6-295.2

79 74.3-100.3

80 106.7-126.1

81 85.3-120.6

82 91.9-121.2

83 86.9-102.1

84 92.2-126.1

85 145.4-147.2

88 70.6-108.7

89 96.1-109.4

90 111.9-120.1

91 91.5-108.1

92 100.7-117.9

93 184.1-192.4

98 177.1-180.6

99 65.9-83.0

100 76.1-100.1

[a] Wavel BOMEP2004/051048



to conpete with the radioligand for binding to the

receptor sites. Follow ng incubation, |abelled
woreeibnares were harvested and rinsed wi th exceBSI/ER2004/051048

cold buffer to renmove non-bound radioactivity by

rapid filtration under suction. Menbrane bound

radi oactivity 15 was counted in a scintillation

counter and results were expressgd-in counts per

mnute (cpn). The conpounds were dissolved in DMSO

and tested-at-10Q concentrations ranging from 10-10 to

10"5 M |¢p@pawrd|i ¢ Rewrlt €62 clonpounds according to the

i nventiqn t®-di gpl ace [ 3H] - ubstance P 20 from cl oned

human h-|NK,102ecept of%s9-8%presjsed in CHO cells, to

di spl ace _W}02004/ 1 B3A1B0RCT/[EP2004/ 051048 -71

[ 3H] - SR{48968 frioma@d.pnesls huyman h- NK2 receptors

expressed 1106Sf 9 cetdsgoand [to displ ace

[ 3H] - SR{142881 f|r ogiscd-9cgl Numan h- NK3 receptors

expr essed i1y CHD CagklsSo7%as |eval uated. 5 The pl C50

data fo t'rﬁoh |\ii\1,84r61 d h-NK3 receptor testing

for a rept tat W—eﬁl on of conpounds are

pr esent ¢d ﬁETab. c;gﬁg;lﬁﬁ gl ect ed conpounds show
(sub) nanen F—afH i lFlw the h-NK1 receptor nost of
them w t-h 1]\(g"et.h 1 %% d selectivity towards the
h-NK2 and_HIRK3[r 38105 10 Exanple C 2: Signal
transductidd2This té&¥5%val Jates in vitro functional
NK1 antagonistic activity. For the neasurenents of
intracellular Ca' concentrations the cells were grown

on 96-well (black wall/transparent bottom plates
f r omLCMS ennditions 2 days unti | they reached confl uence.

-(I)-h i%ﬁésﬁﬂi@?ﬁhén?@qg&gwl r oBenec %olghmf’ %\996 o al } l 3
re ‘xﬁ}é@ﬂ'é?&tes et %Q?Ca”RWefﬁgn Ehgfcplymn WasGp it RAThters 926 phdtodiode
My C1 2xGHPOA ) SetedMoK&id a WaterMdrota S ﬁaﬁ%é‘cl55’§§er Witk #n

d_and
T, o ontdn SON g f a5 SBSRRCL S 20 s,
Wit hRaveé%?ﬁ@é?ﬁF&H’cthwasmrrgeé wf omptgunMst G § aiur@O(3 nm, 4.6 x 100

at Rfﬁngwdthcaaﬂuw rafd &mad S/l Shreddbbhd ﬁ}rés;f%f(mt)&?cocﬁ%@)a%% 25mM
0 Carpr e R o SR jti,acmqn iga mpbilerphase C:

'i.—

T.'

LI EE&“PP‘BPFT\*/’B%‘%%S/ afeciepin E&Ob"epéme

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

15 Mass spectra were acquired by scanning from 100 to 10001in 1s using a dwell time of
0.1 s. The capillary needle voltage was 3kV and the source temperature was maintained
at 140°C . Nitrogen was used a the nebulizer gas. Cone voltage was 10 V for positive
ionzation mode and 20 V for negative ionization mode. Data acquisition was performed

with a Waters-Micromass MassLynx-Openlynx data system. Data is given in Table 7.
20

Table 7

Compound
no.

16 661
18 703

LCMS MS(MH+)




transi ent was considered as the relevant signal and

t he nmean val ues of corresponding wells were anal ysed
w@soodasani bed bel ow. The signoi dal dose responBET/EPINNEE51048

wer e anal ysed by conputerised curve-fitting, using

the GraphPad Program The EC50 -val ue of a conmpound is

the effective dose show ng 25 50 % of maximal effect.

For nean curves the response to_dghe agonist with the

hi ghest potency was normalised to 100 % For

ant agoni st _responses the | C50-val ue was cal cul at ed

NG [ cog HEBSMRILANL 10706 9 65" M0 106
- 97 9|5 628 6.4 45785 - t 22 9.4 6.2 6.5 WO
2004/1-UHLE‘PLI/tPAU%f 0510#8 -72 Co h-NK, h-NK2
h- NK3 |Ne.—}C50 1 C50-1TC50 {151 9.4 6.2 6.4 80 9.3 6.1
6.6 62 9.226.4 6.6 70104 9.2 5.8 5.8 8 9.2 - - 78 9.1
6.4 6.0 1239.1 6.0 4331 39/9.1 6.0 6.0 113 9.0 6.4
6.4 1696063613

24 753

26 809

27 699

28 749

30 654

35 703

36 703

42 756

48 719

61 747

70 693

74 692

94 740

96 703

101 651

105 731

107 691

114 803

115 791

118 859

119 767

124 700

125 673

126 673

127 673

128 737

129 709

130 709

131 693

132 687

133 687




56 9.0 6.3 6.7 143 9.06.1 6.3 36 9.0 6.1 1 77
9.0 6.1 5.6 106 9.0 6.0 6.3 102 9.0 - - 6 0O- -3
W@2®461815. 6 142 8.9 6.2 6.6 51 8.9 6.2 6.4 POI/BPI04/051048
6.2 6.3 138.96.26.0 328.86.26.8 139 8.8 6.1

6.
9.

6.5 48.8526.7 108 8.8 - - 89 8.6 6.2 6.2 116
8.6 6.1 6.8 28.65.85.2 42 8.6 - - 140 8.5 5.4 5.3
85 8.5 - - 37 8.46.36.6 65844.6.26.6W

2004/ 110415 PCT/ EP2004/ 051048 -73 Co h- NK1 h- NK2
h-NK3 No. ICso 1C50 IC50 133 8.4 5.9 6.1

C°":1%‘:’“"d LCMS MS(MH+)
134 687
135 701
136 677
137 677
138 677
139 709
140 709
141 709
142 709
143 709
144 725
145 681
146 681
147 681
148 651
149 651

150 651
151 677
153 595
154 709
155 709
156 619
157 723
158 745

Optical rotations

Optical rotations were recorded on a polarimeter (Perkin Elmer) at 20°C. Specifics on
concentration, wavelength and solvent are given in Table 8.

5
Table 8
Compound no. [o] Wavelength Concentration Solvent
(nm) (WVY%)
18 -33.77° 365 0.4086 CH;0H
159 -35.56° 365 0.4302 CH;0H
160 -33.66° 365 0.5288 CH;0H
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effects : Loperam de-induced retching in ferrets
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retchin
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C. Pharmacological example
Example C.1 : Binding experiment for h-NK,, h-NK, and h-NK; receptors
The compounds according to the invention were investigated for interaction with

5
various neurotransmitter receptors, ion channels and transporter binding sites using the
radioligand binding technique. Membranes from tissue homogenates or from cells,
expressing the receptor or transporter of interests, were incubated with a radioactively
labelled substance ([°H]- or ['*1] ligand) to label a particular receptor. Specific receptor

10  binding of the radioligand was distinguished from the non-specific membrane labelling
by selectively inhibiting the receptor labelling with an unlabelled drug (the blank), known
to compete with the radioligand for binding to the receptor sites. Following incubation,
labelled membranes were harvested and rinsed with excessive cold buffer to remove
non-bound radioactivity by rapid filtration under suction. Membrane bound radioactivity

15 was counted in a scintillation counter and results were expressed in counts per minute

(cpm).

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

The ability of the compounds according to the invention to displace [*H]-Substance P

20  from cloned human h-NK, receptors expressed in CHO cells, to displace



Tabl e 10: ED50s (95% CL; ng/kg) for inhibition and

bl ockade of | operam de-induced retching as a function
wobkoosiing1after oral, s.c. and i.v. adm ni strat PONEPI0HES1048

ED50s (95% CL; ng/kg) (h) I Conpound 3 Conpound 77

Inhibition of retchin: Oal route: 1 0.72 (0.32-1.62)

0.31 (0.14-0.71) 2 0.96 (0.52-1.74) 0.080

(0.036-0.18) 4 1.25 (0.82-1.92),,0. 26 (0 17-0.38) 8

1.25 (0.82-1.92) 0.29 (0.22-0. 4-3 .26 (0.82-1.94)

0.73 (0.40-1.33) 32 3.81 (2.08-6. 97) - 2.5(- - -)a

64 >’HPSRAB6EHom dlonSdiGbEndANKL fectptors @xprdssed MBS cells, and to

(0339%%4 g ?ﬁ—g%}éjﬁ%ehég?&h%g& Buxjg%ﬁ %Ig Légtal:soe ?%SSeé rhCHO cells
. Orwasevglyated. 1 1.65 (0.91-3.02) 0.72 (0.40-1.33) 2
2.18 (1.2-4.0) 0.42 (0.23-0. 76) 41, 25 (o 82-1.92)

O 77 (0. E‘E: %%aO A 2@‘3 hi‘"ggh d S’h 8]%3 re@gtog %u%g féjr a7re?y5esentatlve

> 2. déle6tﬂon>of];6m@omds aﬁeqseselded i‘ﬁulhblet%\neous route: 1 0.96
(0.52-1.75) 0.32 (0.21-0.49) Intravenous route:

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

10  Example C.2 : Signal transduction

This test evaluates in vitro functional NK, antagonistic activity. For the measurements
of intracellular Ca™ concentrations the cells were grown on 96-well (black
wall/transparent bottom) plates from Costar for 2 days until they reached confluence.
The cells were loaded with 2 UM Fluo3 in DMEM containing 0.1% BSA and 2.5 mM

15  probenecid for 1 h at 37°C. They were washed 3x with a Krebs buffer (140 mM NaCl,
1 mM MgClx6H,0, 5 mM KCl, 10 mM glucose, 5 mM HEPES; 1.25 mM CaCl,; pH
7.4) containing 2.5 mM probenecid and 0.1 % BSA (Ca™ -buffer). The cells were
preincubated 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

20 Reader (FLIPR from Molecular Devices, Crawley, England). The peak of the Ca™ -
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 ECs, -value of a compound is the effective dose showing

25 50 % of maximal effect. For mean curves the response to the agonist with the highest
potency was normalised to 100 %. For antagonist responses the ICso—value was
calculated using non-linear regression.

Table 9

Co h-NK, h-NK; h-NK;
No. pIC50 pIC50 pIC50

5 10.0 6.1 6.3
110 10.0 - -
97 9.5 6.3 6.4
45 9.5 - -

22 94 6.2 6.5




woloweserd1s t he
ferrets (42, 21, 20, 40, 16)
i nhi biti on of

1 0.88 (0.59-1.3) 0.26 (0.17-0.39) a) At 2.5 ng/ kg,

only I

5 for

nunmber of

to 2.5 ng/ kg. After oral

i nhibited (< 20 retches) by at gpaphi cal | y

adnm ni strati on,

out of 5 ferrets showed | ess than 20 retches.
ret ches obtai ned i n tPer/EP2004/051048
i ndi cates that the ED50
retching (< 20 retches)

is close
retchi ng was
esti mat ed

peak-effect ED50s of 0.16, 1.0 and 0. 85 ng/ kg,

respectively,

and conpletely bl ocked (= 0

retches) at

0.34, 1.4 and |1, Rach tivel yar At 4 tines the
peak 10 effect ]%gsg?“téﬁé conpotihds elllsm)(\?vej a rapid
onset of actiddN¢q 1PI&sh) | arfiCa dir BlGson| of action of
16 h for Conpqung |77 gand B2 fg o or | Cogpound 3. One hour
after s.c. injfecrijon, retchi S ippi bjted at 0. 18,
0.55 and 1.25 "&5 9'4‘r=c mr‘?;gl\ml g d-conpl etely
bl ocked at O. ’3262C 96)2and 3. b6t ny kge6re>pectively.
The ratio of |ornal (at tige pf ak|effect) over
subcut aneous ._ZW% (ogtﬁgi Aed Ea?t ) ?%53_1.5 smal | for
the three congodnds: Ebnpound- 77 1. %) and Conpound 3
(1.4-1.8). WO 2694/ 11pA15| PCE£P2D044 51048 -75 Tabl e
11 conpares the antrTeneti ¢ activity Of Severa
prior-art NKI1 |a Fgan(i kts po ind®¥7 shows an
excel | ent anti|ep®tii c sacti Vi t 5,0 conpag.abl € with that of
GR- 203040. 5 Tahlle 11 E nmy/ kg) for
bl ockade of |cp@.B -l (ol 2 u%r.ﬁé“f g D) eed
retching in ferietls &01 h afster >ub6:&ta1eous or 2 h
after oral adm%ctreg('bon %[;50 95¢e conf i dence
limts; ngl/kg) tiro—Conpound s.c{route| (-1 h) p.o.
route (-2 h) | ﬂS/q A0 Conpéuind B 0086 (0.52-1.75)
2.18 (1.2-4.0){ 23 GQoopounderni7 0] 32.(0. 21-0.49) 0.42
(0.23-0.76) 1. 3 GR 2030402 %10()4 (0, 85/ 0.11) 0.20
(0.12-0.35) 3.p—k-76073510-3+< %ot tested -
CP-99994 0. 63 |(I®636- ©.A) » 1@0> 16 63
Apr epi t ant [ MK- 6l 5 3.1 (1{9-5.0)|< 2.5
CP-96345' > 1C81|C?2L ngb(g-cu =

6 9.0 - -

3 89 6.3 6.6

142 8.9 6.2 6.6

51 8.9 6.2 6.4

9 8.9 6.2 6.3

13 8.9 6.2 6.0

32 8.8 6.2 6.8

139 8.8 6.1 6.5

4 8.8 5.2 6.7

108 8.8 - -

89 8.6 6.2 6.2

116 8.6 6.1 6.8

2 8.6 5.8 5.2

42 8.6 - -

140 8.5 54 5.3

85 8.5 - -

37 8.4 6.3 6.6

65 8.4 6.2 6.6




SDZ- NKT-343 not tested > 2.5 a) Ward et al. Discovery
of an orally bioavail able NK1 receptor antagonist,

W@ 28438415 2- et hoxy-5-tetrazol - | PCT/EP2004/051048
-yl benzyl) (2- phenyl pi peri di n-3-yl)am ne (GR203040),
with 10 potent antienmetic activity. JMed Chem
38:4985-4992, 1995. b) MAllister et al. Differential
di spl ay anal ysis of the mechani syg8 of action of
anti depressant drugs. Soc Neurosci, Abstracts 25: Part
2 Abs. 733.11, 1999. Piedinonte et al. A new NK1
receptor antagogj gt (R 99 %%k ey the increase
in tracheal vdscullar petmeabi | ity|pro Clc bd by

hypertoni c sal|il¥® cdlCrxp| PKsTher

266: 270- 273, 1993. d)g4<rawer5eg al. ystinct nmechani sm
for antidepregsant act y By bl pckage of central
substance P rdclptior S2 Sci onds 28): 1630. 1645, 1998.

Sni der et al. Eﬁtfect f CP- 96,845 a6#aonpepti de

substance P rdgc ptor ta;onl alfvation in
rats. Proc Nat'% Gat %j\jl B8 @0'40 10%'@4* 1991. 20 O
Val pol e et al .| 141 8.1 5.4
2- Ni t rophenyl gahanoy g (S) - pr5pj yl 13-§2-napht hyl ) al anyl
- N-benzyl - N- thytam de L:,DZ NKTT343) pot ent human

o),
NK, tachykini N 38qeptof ant agdhist @ th|good oral
anal gesi c actijviigy i m.gehroni g.pai h npdel 5. IJMed Chem
41: 3159- 3173, 3@-8 0 esté ted ggsej on alimted
nunber of ani feFs{testedper—dosetgrobp— 25 WO
2004/ 110415 PCTIER20044 051048&.2 - 76 Gefipound 77 was
al so found rrorez@cten;4th(an Gymoundgg 1/ h after i.v.
i njection, bgthflor—mhihitiomrot—retching (EDSO:
0.15 and 0.39 M kg, *dspectibfly) abd for bl ockade

of retching (BDxQ:| 0. 26 and G.88 ny/ k9, respectively).
5 WO 2004/ 110415 PCIT/ EPZ0047/ 05104 -(/ ains 1. A
phar maceuti cal conposn tion conprising a

reople C.3alA ecthl Bomeaanmideinduced retching in ferrets

Unless otherwise specified, in all subsequent tests Compounds 3 and 77 were evaluated.

The antiemetic effects have been determined using the loperamide-induced retching

5 model (i.e. retching induced by an opioid) in ferrets. To exclude species differences in
antiemetic activity, both compounds have also been tested for antiemetic activity against
apomorphine in dogs.

Antagonism of emesis induced by the peripherally selective opioid loperamide (0.31
mg/kg, s.c.) was studied over a 1 h-period starting immediately after the emetic

10 challenge in ferrets pretreated with test compound or solvent. In control animals pre-
treated with solvent, loperamide induced pronounced retching (mean = SD: 95 + 39
counts; n = 529) and, to a lesser extent, vomiting (5 + 4).

Table 10 lists the EDsgs (95% CL; mg/kg) of Compounds 3 and 77 obtained for
inhibition (< 20 retches; 2.0% false positives) and blockade (= 0 retches; 0% false

15  positives) of loperamide-induced retching at several time intervals after oral, s.c. and i.v.
administration.



and, as active ingredients, an opioid analgesic and a
therapeutically effective 5 anobunt of a conpound
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thereof, the N-oxide formthereof, and prodrugs 10

t hereof, wherein : nis an integer, equal to O, 1 or 2

; mis an integer, equal to | or 2, provided that if

| N i Tabl 10t NEBDRsi(85% CL; mip/Kg$ for inhibBiti @O bitstNae df Poperagfide-induced
25 QI SOc:)r E%%?H#éas?g(fpgcn%ggi; ﬁl?mleg L Przﬁ,n s(.jc. grgq:ﬁv.%gr\rlua}mlis ra]&ion.
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f r onNIgHikitigh P PetCRingy ., AT -al Kyl and di (Ar' )-al kyl ;
g | §oadireurd:eger equal to 0 or 1 20 R2 is alkyl, Ar2 ,
Ar e-lal ky Hed.72 of0.32et.62)al kyl ; Y i(31a (6.04®ht bond
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car her afere . cach 78 cal— opti-onat by ULl od on
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r adi[LRRRIOUFTQUe. ooy ot ot £ 1 om t hegraup of hydrogen
al kyboky La¢ Q0.§9\(y’ L0 oxycarbongt > #oA%024hy
di(cB(QF*hHﬁﬁﬁﬁh“uho and di%ArE)an{né 30—Ara
Ar Qi pauie, - earbomls ’
SO T B Y. 02yt ST PP 72 (0.40-1.33)
2 2.18 (1.2-4.0) 042 (0.23-0.76)
4 1.25 (0.82-1.92) 0.77 (0.57-1.05)
8 2.89 (1.58-5.29) 0.34 (0.25-0.46)
16 2.89 (1.58-5.29) 1.66 (0.91-3.04)
32 50 (3.2-7.7) >2.5
64 >10.0 not tested
Subcutaneous route:
1 | 096 (0.52-175) [ 032 (0.21-0.49)
Intravenous route:
1 | 0.88 (0.59-1.3) | 0.26 (0.17-0.39)

9 At 2.5 mg/kg, only 1 out of 5 ferrets showed less than 20 retches. However, the
number of retches obtained in the S ferrets (42, 21, 20, 40, 16) indicates that the EDs,
5 for inhibition of retching (< 20 retches) is close to 2.5 mg/kg.

After oral administration, retching was inhibited (< 20 retches) by at graphically
estimated peak-effect EDsos of 0.16, 1.0 and 0.85 mg/kg, respectively, and completely
blocked (= 0 retches) at 0.34, 1.4 and 1.5 mg/kg, respectively. At4 times the peak-

10 effect dose, the compounds showed a rapid onset of action (< 1.0 h) and a duration of
action of 16 h for Compound 77 and 32 h for Compound 3.

One hour after s.c. injection, retching was inhibited at 0.18, 0.55 and 1.25 mg/kg,

respectively, and completely blocked at (.32, 0.96 and 3.16 mg/kg, respectively. The

ratio of oral EDs, (at time of peak effect) over subcutaneous EDs, (obtained at 1 h) was
15  small for the three compounds: Compound 77 (1.1) and Compound 3 (1.4-1.8).
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substituents each independently from each ot her
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PCT/ EP2004/ 051048 -78 Ar2 is naphthal enyl or phenyl,
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Py as q\/[z\{fkl’hster et af OIBPﬁlefentlé" dlsp%y anaﬁysm o?'¥he me:cﬁamsmsy of action of
antidepressant drugs. Soc Neurosci, Abstracts 25: Part 2 Abs. 733.11, 1999.
© Piedimonte et al. A new NK, receptor antagonist (CP-99,994) prevents the increase
in tracheal vascular permeability produced by hypertonic saline. J Pharmacol Exp
15 Ther 266:270-273, 1993.
9 Kramer et al. Distinct mechanism for antidepressant activity by blockade of central

substance P receptors. Science 281:1640-1645, 1998,

©) Snider et al. Effect of CP-96,345, a nonpeptide substance P receptor antagonist, on
salivation in rats. Proc Natl Acad Sci 88:10042-10044, 1991,

20 © Walpole et al. 2-Nitrophenylcarbamoyl-(S)-prolyl-3-(2-naphthyl)alanyl-N-benzyl-N-
methylamide (SDZ NKT 343), a potent human NK; tachykinin receptor antagonist
with good oral analgesic activity in chronic pain models. J Med Chem 41:3159-3173,
1998.

® EDs, estimated based on a limited number of animals tested per dose group.
25



25 isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyrimdinyl, pyrazinyl, pyridazinyl and

wo pdoaaicayds ; or a bicyclic heterocyclic radi caPCT/EP2004/051048

sel ected fromthe group of benzopi peridinyl,

qui nol i nyl, quinoxalinyl, indolyl, isoindolyl,

chronenyl, benzi m dazolyl, imdazo [1, 2-a]pyridinyl,
benzoxazol yl, benzi soxazolyl, befzothiazolyl, 30
benzi sot hi azol yl, benzofuranyl and benzot hienyl ; each
nmonocyclic and bicyclic radical optionally

subsmdmpwﬁdi TR wd3 absvefoand mmreepdstaxdi thad €ompeureicl @ dftediv. injection,
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al kyblqgky@q quetc ingl(E bwfxﬁoﬂ&aﬁ%%bw@% respgmwebx% al kyl is
a straight or branched saturated hydrocarbon radica
having froml to 6 carbon atonms or a cyclic saturated
hydr ocarbon radical having from3 to 6 carbon atons ;
optionally substituted on one or nore WO 2004/110415
PCT/ EP2004/ 051048 -79 carbon atons wth one or nore
radical s selected fromthe group of phenyl, halo,
cyano, oxo, hydroxy, formyl and amno radicals. 2. A
phar maceuti cal conposition according to claiml1,
characterized in that 5nis|l; inisl; pis 1l Q
is O; Xis a covalent bond ; 10 each R is AT or AT
| -alkyl qgis Oor 1; RRis Are ; Y is a covalent
bond or a bivalent radical of formula -C(=0- or
-S2-; each Al k represents, independently from each

ot her, a coval ent bond; a bivalent 15 straight or
branched, saturated or unsaturated hydrocarbon radica



having froml to 6 carbon atons ; or a cyclic
saturated or unsaturated hydrocarbon radical having

wo @41 6 carbon atons ; each radical opti BOEEP3004/051048
substituted on one or nore carbon atonms with one or
nore phenyl, halo, cyano, hydroxy, fornyl and am no
radicals ; 20 L is selected fromthe group of
hydr ogen, al kyl oxy, Ar3-oxy, al gl oxycarbonyl, nono-
and di (al kyl )am no, nono-and di (Ar3)am no, Ara and
Het2; Ar' is phenyl, optionally substituted with 1, 2
or 3 alkyl radicals ; Are is Qlisesyl, optionally
substituted with 1, 2 or 3 alkyl radicals ; Arais
phenyl, optionally substituted with 1, 2 or 3 )
subst i t fephasmacgeticabe>mnesidipe pereptising afphammaseicaliy arseptable carrier
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pyrrolidinyl carbonyl, am no and cyano ; Het2 is a
nmonocyclic heter ocyq;fi c radical sel 1t)egd fromthe

group of pyrrolidinj , 30 piperidi nmor phol i nyl ,
I

pyrrolyl, i m@azol y|-(GHa ', thienyl,
I soxazolyl, th I, jadi a
n

pyrim di nyl,, razynyl/ a pyridazi nyl
bi cyclic RetefocyclTc GHedi Sﬁl‘(g@lhec ed fromthe group

of benzopi peridinyl, quinolinyl, quinoxalinyl,

i ndol yl, chronmenyl and benzim dazoly|. ., each
monocyc |th%pq*&ﬂwcsﬁltt°9@r seceptaRly ol OLhs %J%qnwmgfﬁ?ﬁ theed
35 wi t h sereclmically dsonaetc dahs tieedoabed-okide foridthegodand prodrugs

Ar' A al .hal o, hydroxy, alkyl, piperidinyl,
pyrroly@%ﬁﬁgaﬂ%ﬁﬁnoxo and aIKy!oxycarbonyl ; and WO

2004/ 110415 isparrteperomealgs foker 25 80 al kyl is a straight
hydr ocambponisraadhte@dr, daaMitdg ot 2 Rodd&ahfeNmas Dken nis 1 ;

optionally substituted.wifh one or nore halo radicals
. 3. A phar W&éﬁt?geégﬂua&%%?t i on according to any one
of clai® 1it@opNR5; characterized in that R is
A drre: th»t a'ikdat &V%lﬁrﬁ'?)%gd b l%ipﬁen@ -reﬂmiA bt Bfin R, Es;.s)r lﬁw ;
IR R S e R
each R'independently from each other, is selected from the group of Ar',
Ar'-alkyl and di(Ar")-alkyl ;
q isanintegerequaltoQorl ;
20 R* isalkyl, Ar% Ar’-alkyl, Het' or Het'-alkyl ;
Y  isacovalent bond or a bivalent radical of formula -C(=0O)- 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
25 hydrocarbon radical having from 3 to 6 carbon atoms ; each radical
optionally substituted on one or more carbon atoms with one or more
alkyl, phenyl, halo, cyano, hydroxy, formyl and amino radicals ;

L is selected from the group of hydrogen, alkyloxy, Ar*-oxy,
alkyloxycarbonyl, mono- and di(alkyl)amino, mono-and di(Ar’)amino,
30 Ar’, Ar’-carbonyl, Het’ and Het’-carbonyl;
Ar' is phenyl, optionally substituted with 1, 2 or 3 substituents each

independently from each other selected from the group of halo, alkyl,
cyano, aminocarbonyl and alkyloxy ;



characterized in that the R2-X-C(am)- noiety is

3,5-di-(trifluoronethyl) 10 phenyl carbonyl. 5. A
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claims I to 7, %&ﬁ%ﬁ%@n limRRzdIN, fuhabl, HiyDBkBbR, isoxazolyl,

anal gesic is on ounds .sel.ect. rom
group of alfent ]yfnl)fﬂgll‘aéﬁléﬂ ‘ﬁ 1’2}&1&’@(&”’)’1 anl'& pyridazinyl

carfentanil, codeiategyclid ha@m:yjdhnmdpnal sedected from the group of
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[ evorphanol, o enta er di ne
mor phi ne. _nal bupHPITeRRil BeftretazolTh k%?ﬁ%ﬂ@l benzofurany! and
pent azoci ne, pr b@axtielyineach mohdogclicant bicgelit heterocyclic radical may

sufentanil; or r
derivative ther fb 5’*‘1@% ﬁﬁﬁﬁ&%@%ﬁyﬂ?&ﬁ%%%@f@l&mﬁ from the
according to cl &ﬁoﬁpsfh%ﬁﬂéé@én zed in that the WO
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hydr ocodone, moxpholmyl dithianyl, thiomorpholinyl, piperazinyl, imidazolidiny],

tetrahydrofuranyl, 2H-pyrrolyl, pyrrolinyl, imidazolinyl, pyrrazolinyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, furanyl, thienyl, oxazolyl,

25 isoxazolyl, thiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl and triazinyl ; or a bicyclic heterocyclic radical
selected from the group of benzopiperidinyl, quinolinyl, quinoxalinyl,
indolyl, isoindolyl, chromenyl, benzimidazolyl, imidazo
[1,2-a]pyridinyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,

30 benzisothiazolyl, benzofuranyl and benzothienyl ; each monocyclic and
bicyclic radical optionally substituted with one or more radicals
selected from the group of Ar', Ar'alkyl, halo, hydroxy, alkyl,
piperidinyl, pyrrolyl, thienyl, oxo, alkyloxy, alkyloxyalkyl and
alkyloxycarbonyl ; and

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



hydr onor phone and phar maceuti cal acceptable salts and

derivatives thereof 5 10. A pharmaceutical conposition
waewandi4ny to claim9, characterized in that tPEI/EP2004/051048

opi oi d anal gesic is one or nore conpound sel ected from

t he group of norphine sulphate and fentanyl citrate.

11. A pharmaceutical conposition according to any one

of claims 1 to 10, 10 characterjgzed in that it is in

a formsuitable to be orally adm ni stered. 12. The use

of a pharmaceutical conposition according to any one

of clainms 1 to datbonfavemd waith omeorfrawt adécalifselectad fiomahegroup of

for the preventj a r eat ' .

noci cepti on. 15b1%§).'1’ ﬁ}ﬁé%gse’ 0 ’gﬁgﬁggﬁ%@gt%dc%%ﬁ&cm'

conposition according to any one of clains | to 11

for 2 he ApwhachiidabeddipositifE SRR cladh 11 éiracterized in that

gpi oi d- based 1p_reventi on and/or treatnent of acute and

hroni c"pai §," "nore in particular in inflanmtory,
post - omer aisile, emergency room (ER), breakthrough,
neur opathi cjgnd cancer pain 20 treatnents. 14. The
use of g pharpaceutical conposition according to any
one of QaiMP4 to 11 for the manufacture of a
medi cament isarcovlientfposd ent i on and/ or treatnent of
1%mesis e' ]gpi (o] dfs%@S&%ﬁ-r f.ents of pain. 25 15. The
use of a pharnmaceuti cal cci)lﬁsgo’siti on according to claim
14 for the isfherdf;acture of a medi cament for the
preventigdn gywi#or treatnment of nausea and vonmiting in

opi oi d-Qased treatnments of. .pain. 30 The of )

N 1 ecabt of SR AERRPE oy v Ral i arommp e Py

ant agonicath Alac cepusengs, independentlly drofri §ach bther, a covalent bond; a bivalent
Bhar maceut i cal | ¥, 266 6Pbahed, 36 orRASfurd@d hidr8&irbon radical

salts thereof, the ster eocherrécal l'y isoneric torns
#H

thereof, the N-BRIMEETIRLAQ 6 £HBOLYPME QT B FYdicsgurated or unsaturated
t hereof, for t heydisvattonaeddivabhavingafrorediteao®mbon dtoms { ueh radical
prevention and/ Qf,. i i

i n opioid- based‘S)Egtlro‘iel‘[zg\lz?}arr%l %{s&e@én é’?es&é{l %E 95‘%?’?%&‘@‘?3’?8%%? or more
an NKi - r ecept or Phenylabgdmicyano, hyslrexyy formyl and agino radicals ;

AK1-1r ecept Ofs RRERY EBMIbe group of hydrogen, alkyloxy, Ar’-oxy, alkyloxycarbonyl,

mono- and di(alkyl)amino, mono-and di(Ar’)amino, Ar’ and Het?;

Ar' is phenyl, optionally substituted with 1, 2 or 3 alkyl radicals ;
Ar is phenyl, optionally substituted with 1, 2 or 3 alkyl radicals ;
Ar’ is phenyl, optionally substituted with 1, 2 or 3 substituents each
25 independently from each other selected from the group of alkyloxy, alkyl,

halo, hydroxy, pyridinyl, morpholinyl, pyrrolidinyl, imidazo
[1,2-a]pyridinyl, morpholinylcarbonyl, pyrrolidinylcarbonyl, amino and
cyano;
Het? is a monocyclic heterocyclic radical selected from the group of pyrrolidinyl,

30 piperidinyl, morpholinyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl,
isoxazolyl, thiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, and
pyridazinyl ; or a bicyclic heterocyclic radical selected from the group of
benzopiperidinyl, quinolinyl, quinoxalinyl, indolyl, chromenyl and
benzimidazolyl ; each monocyclic and bicyclic radical optionally substituted

35 with one or more radicals selected from the group of Ar', Ar'alkyl, halo,
hydroxy, alkyl, piperidinyl, pyrrolyl, thienyl, oxo and alkyloxycarbonyl ; and
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Formula (1), the pharnaceutically acceptable acid or
whame/1addi ti on salts thereof, the stereochen Pel/ER2004/051048

isomeric fornms thereof, the N-oxide form thereof and

prodrugs thereof, for the manufacture of a nedi canent

for reducing and/or overcom ng the tol erance observed

wi th opioids in opioid-based tregtnents 5 of pain.

alkyl is a straight hydrocarbon radical having 1 to 6 carbon atoms,
optionally substituted with one or more halo radicals .

3. A pharmaceutical composition according to any one of claims 1 to 2,
5 characterized in that R' is Ar'methy] and attached to the 2-position or R' is Ar'
and attached to the 3-position.

4. A pharmaceutical composition according to any one of claims 1 to 3,
characterized in that the R*-X-C(=Q)- moiety is 3,5-di-(trifluoromethy1)
10 phenylcarbonyl.

5. A pharmaceutical composition according to claim 1, characterized in that the
compound according to Formula (I) is selected from the group of :
o {4-[4-(1-Benzoyl-piperidin-4-yl)-piperazin-1-yl}-2-benzyl-piperidin-1-yl}-(3,5-
15 bis-trifluoromethyl-phenyl)-methanone and
o (2-Benzyl-4-{4-[1-(4-methyl-[1,2,3]thiadiazole-5-carbonyl)-piperidin-4-yl]-
piperazin-1-yl} -piperidin-1-yl)-(3,5-bis-trifluoromethyl-phenyl)-methanone.

6. A pharmaceutical composition according to claim 1, characterized in that the
20 compound according to Formula (I) is a compound with compound number 5,
110, 97, 45, 22, 151, 80, 62, 104, 8, 78, 12, 39, 113, 16, 56, 143, 36, 77, 106,
102, 6, 3, 142, 51,9, 13, 32, 139, 4, 108, 89, 116, 2, 42, 140, 85, 37, 65, 133,79,
64,7, 141,132, 134,119, 90, 11, 26, 10 and 144 as cited in the Experimental
section.
25
7. A pharmaceutical composition according to any one of claims 1 to 6,

characterized in that it is formulated for simultaneous, separate or sequential use.

8. A pharmaceutical composition according to any one of claims 1 to 7,

30 characterized in that the opioid analgesic is one or more compounds selected from
the group of alfentanil, buprenorphine, butorphanol, carfentanil, codeine,
diacetylmorphine, dihydrocodeine, fentanyl, hydrocodone, hydromorphone,
levorphanol, lofentanil, meperidine, methadone, morphine, nalbuphine, oxycodone,
oxymorphone, pentazocine, propoxyphene, remifentanil and sufentanil; or a

35 pharmaceutical acceptable salt or derivative thereof.

9. A pharmaceutical composition according to claim 8, characterized in that the
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opioid analgesic is one or more compounds selected from the group of
oxycodone, codeine, morphine, fentanyl, buprenorphine, hydrocodone,
hydromorphone and pharmaceutical acceptable salts and derivatives thereof.

A pharmaceutical composition according to claim 9, characterized in that the
opioid analgesic is one or more compound selected from the group of morphine
sulphate and fentanyl citrate.

A pharmaceutical composition according to any one of claims 1 to 10,
characterized in that it is in a form suitable to be orally administered.

The use of a pharmaceutical composition according to any one of claims 1 to 11
for the manufacture of a medicament for the prevention and/or treatment of pain
and/or nociception.

The use of a pharmaceutical composition according to any one of claims 1 to 11
for the manufacture of a medicament for the opioid-based prevention and/or
treatment of acute and chronic pain, more in particular in inflammatory, post-
operative, emergency room (ER), breakthrough, neuropathic and cancer pain

treatments.

The use of a pharmaceutical composition according to any one of claims 1 to 11
for the manufacture of a medicament for the prevention and/or treatment of emesis
in opioid-based treatments of pain.

The use of a pharmaceutical composition according to claim 14 for the
manufacture of a medicament for the prevention and/or treatment of nausea and
vomiting in opioid-based treatments of pain.

The use of an NK,-receptor antagonist, in particular an NK,-receptor antagonist
according to Formula (1), the pharmaceutically acceptable acid or base addition
salts thereof, the stereochemically isomeric forms thereof, the N-oxide form
thereof and prodrugs thereof, for the manufacture of a medicament for the
prevention and/or treatment of respiratory depression in opioid-based treatments
of pain.

The use of an NK,-receptor antagonist, in particular an NK,-receptor antagonist
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according to Formula (I), the pharmaceutically acceptable acid or base addition

salts thereof, the stereochemically isomeric forms thereof, the N-oxide form

thereof and prodrugs thereof, for the manufacture of a medicament for reducing

and/or overcoming the tolerance observed with opioids in opioid-based treatments
5 of pain.



