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20  far more stable from a metabolic point of view than the known peptidic NK-3 receptor
antagonists and are of potential therapeutic utility. These compounds also have NK-2
antagonist activity and are therefore considered to be of potential use in the prevention
and treatment of a wide variety of clinical conditions which are characterized by
overstimulation of the tachykinin receptors, in particular NK-3 and NK-2.

25 These conditions include respiratory diseases, such as chronic obstructive
pulmonary disease (COPD), asthma, airway hyperreactivity, cough; inﬂémmatory
diseases such as inflammatory bowel disease, psoriasis, fibrositis, osteoarthritis,
rheumatoid arthritis and inflammatory pain; neurogenic inflammation or peripheral
neuropathy, allergies such as eczema and rhinitis; ophthalmic diseases such as ocular

30 inflammation, conjunctivitis, vernal conjuctivitis and the like; cutaneous diseases, skin
disorders and itch, such as cutaneous wheal and flare, contact dermatitis, atopic
dermatitis, urticaria and other eczematoid dermatitis; adverse immunological reactions
such as rejection of transplanted tissues and disorders related to immune enhancement or
suppression such as systhemic lupus erythematosis; gastrointestinal (GI) disorders and

35 diseases of the GI tract such as disorders associated with the neuronal control of viscera
such as ulcerative colitis, Crohn's disease and urinary incontinence; renal disorders and
disorders of the bladder function, (hereinafter referred to as the ‘Primary Conditions”).
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20 According to the present mventlon there is provided a compound ora solvate ora
salt thereof; of formula M:
R _Ar
O NH
R
| R
N .
N R, @

wherein, Ar is an optionally substituted aryl or a C5.7 cycloalkdienyl group, ora

Cs.7 cycloalkyl group or an optxonally substituted single or fused ring aromatic
25  heterocyclic group,;

Ris Cj.¢ alkyl, C3.7 cycloalkyl C3.7 cycloalkylalkyl optlonally substituted
pheny! or phenyl C_g alkyl, an optionally substituted five-membered heteroaromatic ring-
comprising up to four heteroatoms selected from O and N, hydroxy Cj.¢ alkyl, amino
C1-6 alkyl, C}.¢ alkylaminoalkyl, di C}_g alkylaminoalkyl, C|.g acylaminoalkyl, C1.4

30 alkoxyalkyl, Ci.g alkylcarbonyl, carboky, Cj-6 alkoxycarbonyl, Cy.¢ alkoxycarbonyl
C1-6 alkyl, aminocarbonyl, C}.g alkylaminocarbonyl, di C}.¢ alkylaminocarbonyl,
halogeno Cl.g alkyl; orRisa group -(CHz)p- wherein p is 2 or 3 which group forms a
ring with a carbon atom of Ar; .
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Rlerr] repr esdintls btﬂﬁdh@gltd;mﬂ Qg atkyl, €acy axdioaﬂqu C4yleytlolkglalkyl, selqeg re]d
' 1;|r E?x;?eﬁwagyﬁ%ﬁé %@wrﬂrfﬁﬁﬁ%dﬂgmég}%%@é g{rr%gl{)gﬁrﬁ #%Jgul phonani do,
Jerr] %sﬁwp’ rifluoronethyl, acyloxy, phthalimdo, amino or
nmono- and di - Breplesaitklyydogenor Cj.g alkyl. '
15 Suitably, Ar represents optionally substituted phenyl, or preferably unsubstituted
phenyl. -
-Preferably Ar is phenyl.
Suitably, R represents C,_¢ alkyl, for example ethyl or iso-propyl. _
In one preferred aspect, R is ethyl. In another preferred aspect, R is iso-propyl.
20 Suitably R| represents hydrogen, Cy_g alkoxy, for example methoxy, or hydroxy:
Preferably, R} represents hydrogen.
Suitably, NY{ Y7 represents an optionally substituted N-linked single or fused
ring heterocyclic group.
Suitable N-linked single or fused heterocyclic groups, include groups in which
25  any single or fused ring is saturated or unsaturated and consists of 5- or 6- ring atoms,
said ring atoms optionally comprising 1 or 2 additional heteroatoms selected from O or N
and wherein one or two ring atoms are optionally substituted with one or two oxo groups
or one or two of hydroxy, carboxy, C1_g alkoxycarbonyl, Cy.g alkyl, C1.¢ hydroxyalkyl,
aryl, arylalkyl, C3.7 cycloalkyl, or a single or fused ring aromatic heterocyclic group, or
30  the substituents on adjacent ring atoms form a carbocyclic ring; said aryl or aromatic
heterocyclic groups being optionally substituted with one or two C1.6 alkyl, alkoxy,
hydroxy, halogen or halogenalkyl groups.
Suitably, the additional heteroatom is N.
Favoured optional substituents for the N-linked single or fused heterocyclic
35  groups are selected from oxo, Cj_g alkyl, aryl and arylalkyl. :
When present oxo substituents are preferably alpha to the point of linkage of the
N-linked single or fused heterocyclic group.
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hal ogen or hal oggag lﬁ'—iilﬂg.',rd%&a'ring heterocyclic group comprising a 6- membered
saturated heterocyclic ring fused to a benzene ring is a 2-(1, 2,3 ,4-
tetrahydro)isoquinolinyl group. '
* Suitable, N-linked fused heterocyclic groups mclude spn'o fused groups, for
20 example 1,4-dioxa-8-azaspiro[4.5]decan-8-yl group. - N
An example of a spiro fused heterocyclic group is a 8-azaspiro[4.5]decan-8-yl
group. o - a
One preferred value of -NY1Y? is a piperazinyl group, especially a 4-
phenylpiperazinyl which piperazinyl group may be substituted or unsubstituted

25 - A particularly preferred value of -NY1Y?> is a group of formula (a), (b) or (c):
- N—T, . —NC>—T, :
(@) o (b)
o
—N



Suitably, the additional heteroatomis N Favoured optional substituents
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Favourably, n' represents 1.

F avourably, n' represents 2.

15 - Favourably, n' represents 3. .

Preferred compounds of formula (I) are those wherein: Ar is phenyl, R is -
ethyl, Ry is hydrogen, R) is a moiety -(CH2),-NY; Y2 whereinnis 1,2, 3 or 4 R3is
phenyl and R4 is hydrogen and NY1Y3 js: _

(i) an optionally substituted piperazinyl group, especially a moiety of the above

20  defined formula (a);
' (ii) a moiety of the above defined formula (b); or
~ (iif) 2 moiety of the above defined formula (c).

'In particular should be mentioned the compounds of examples 12, 13 and 14,

In particular should be mentioned the compounds of examples 20, 21, 23, 24 25,

25 26, 36,37,40,42 and 43. : .

' The compounds of formula (I) may have at least one asymmetric centre - for
example the carbon atom labelled with an asterisk (*) in the compound of formula (I) -
and therefore may exist in more than one stereoisomeric form. The invention extends to
all such stereoisomeric forms and to mixtures thereof, including racemates. In particular,

30 the invention includes compounds wherein the asterisked carbon atom in formula (I) has
the stereochemistry shown in formula (Ta):

Ar
NH ',
Ry R
’d 2
R; « i
N R, (la)

wherein Ar, R, Ry, Ry, R3, and R4 are as defined in relation to formula (I).
5



Sui table, N-linked fused heterocyclic groups include spiro fused groups,

for 20 exanpl e 1, 4-di oxa- 8- azaspi ro[ 4. 5] decan-8-yl group. An exanple of a
spiro fused heterocyclic group is a 8-azaspiro[4.5]decan-8-yl group. One
preferredvoas/smdanf -NY[err]Y[err] is a piperazinyl group, PEEERAS030I4y- a 4-
phenyl pi perazi nyl which pi perazinyl group may be subStituted or '
unsubstituted 25 A particularly preferred value of -NY[err]Y[err]

is a group of formula (a), (b) or (c): [err] WD 98/ 52942
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gslr;} ky}‘Cl oal k Suréi B ﬁi ! ﬁrrl r sents r%?tap%ﬂc and
trifluor nomdhpharhmugdhpaltﬁdmyhs mﬂas)&bxmtsmﬂy,m al including npbpmaterial -
partlgul% mamc%&hla} sﬁé%ev§ ‘a.-nmoiety of fornula (a). In one :
partiCul ar aspec IS a noiety of formul a n _
particul ar aspbeibstartialhp ey Wil generally contain %@M’ng@mr@gbr y, R3
i's opt Ihg Bérhlﬁc&i&iaﬁltadﬂiﬁves) , Prefekablyd? 3% anode |p¥ef&abl§rmgb§ld stllltmi'g @mtférg[ﬂyo up 'such
25 2, Pt i of e M e . S 10 0en, B bl 1
Favourably, nOne emfml@nnacemﬂu peaspiable forn istheergstalding formg mcludmg
Favoypablsyoh f8rm i phaemactufical composition, In the case of salts and solvates the additional
jonic and solvent moieties must also be non-toxic.
Suitable salts are pharmaceutically acceptable salts.
Suitable pharmaceutically acceptable salts include the acid addition salts with the
conventional pharmaceutical acids, for example maleic, hydfochloric, hydrobromic,
15 phosphoric, acetic, fumaric, salicylic, citric, lactlc, mandehc, tartanc, succinic, benzmc
ascorbic and methanesulphomc _
Suitable pharmaceutlcally acceptable salts 1nc1ude salts of ac1d1c moieties of the
compounds of formula (I) when they are present, for example salts of carboxy groups or
phenolic hydroxy groups. .
20 Suitable salts of acidic moieties include metal. salts such as for example
aluminium, alkali metal salts such as lithium, sodium or potassmm, alkaline earth metal
salts such as calcium or magnesium and ammonium or substimte'd ammonium salts, for
example those with lower alkylamines such as triethylamine, hydroxy alkylamines such
as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or tri-(2-hydroxyethyl)-amine,
25 cycloalkylamines such as bicyclohexylamine, or with procaine, dibenzylpiperidine,
N-benzyl-8-phenethylamine, dehydroabietylamine, N N'-bisdehydroabiétylamine
glucamine, N-methylglucamine or bases of the pyndme type such as pyridine, colhdme,
quinine or quinoline. :
Suitable solvates are pharmaceutlcally acceptable solvates.
30 Suitable pharmaceutically acceptable solvates include hydrates.
The term 'alkyl' (unless specified to the contrary) when used alone or when
forming part of other groups (such as the 'alkoxy' group) includes straight- or
branched-chain alkyl groups containing 1 to 12 carbon atoms, suitably 1 to 6 carbon
atoms, examples include methyl, ethyl, n-propyl, isoprapyl, n-butyl, isobutyl or tert-butyl
35 group.
The term 'carbocylic' refers to cycloalkyl and aryl rings.




Preferred conpounds of formula (1) are those wherein: Ar is phenyl, Ris
ethyl, Rerr] is hydrogen, Rlerr] is a miety -(CHerr])[err]-Ny[err]Y[err]

}/\/Ll:erei n 3?463?!%496% 3 or 4 R3 is phenyl and R4 is hydrogen g@#}&&rou Y[err]

(1) ally substituted piperazinyl group, .especialTy a-noiety of
t he above 20 def| ned forimula (a); (ii) a noiety of ‘the above defined
formula (b); (iii) a noiety of the above defined fornmula (c). In
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[err] Wwh Rerr], e and Rferr] are as defined in
relation to fa'hﬁm qrmpatl eteroqyolio grompncludes groups comprising aromatic
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halogen or any two substituents on adjacent carbon atoms, together with the carbon atoms

to which they are attached, may form an aryl group, preferably a benzene ring, and
15  wherein the carbon atoms of the aryl group represented by the said two substituents may
themselves be substituted or unsubstituted.
‘When used herein the term "halogen” refers to fluorine, chlorine, bromine and
iodine, preferably fluorine or chlorine. :
‘When used herein the term "acyl" includes residues of acxds in particulara -
20 residue of a carboxylic acid such as an alkyl- or aryl- carbonyl group.
‘The invention also provides a process for the preparation of a compound of
formula (1), or a salt thereof and/or a solvate thereof, which process comprises reacting a-
compound of formula (II) or an active derivative thereof:

25 In
wherein R'y, R’y and R'3 are Ry, Ry and R3 respectively as defined in relation to
formula (T) or a group convertible to Ry, R2 and R3 respectwely, with a compound of
formula (III) '
30
H o A
N —]< R
. ) R4.
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A substantially pure formw || generally contain at |east 50% (excl uding
normal pharnmaceutical additives), preferably 75% nore prefeerably 90% and
still nore preferably 95% of the conpound of fornmula (1) or its salt or

sol vat e. WoosfseMerred pharnaceutically acceptable form i CrEeIsi3pst al | i ne
form including 10 such formin pharmaceutical conposition. In the case of
salts and sol vates the additional ionic and solvent noieties nust also be
non-toxic. Suitable salts are pharmaceutically acceptable salts. Suitable

phar maceut i calhereie R BabandoAs atetRy Raraord dras defaned dorforrgula (D 9r 2 EUPOTvi t h the
convent i Qifgh cORRIIBMERUR, Repdndoks dspectivly; & il acomjoaind of foydulagithor i c, - .

hydr obrom ¢, 15 phosphoric, acetic, furmaric, salicylic, citric, lactic,
mandel i c, tartaric, succinic, benzoic ascorblc and nethanesulphonlc

Sui t abl e pharnaceutically acceptab'e ﬁ i nclude salts of acidic noieties
of the compounds of fornula (1) wh ﬁ*%] Rire present, for exanple salts of
car boxy groups or phenolic hydrao _th 420 . Sui tabl e salts of
acidic noieties include mnetalg as for exanple alum nium al kal
metal salts such as lithium ¢ otassium al kaline earth neta

salts such as cal cium or magnesi um and atmoni um or suyldtituted amoni um

| t ' :
ﬁ;dr gxy al lké%iﬂ%mjhgékguiﬁ \ﬁs3£ %ﬁﬁxyegﬁﬁ@a@bﬁgﬁ% aﬁ%lﬁgre?g Wye??y’r?- am ne
or tri- (znmyva the follonng eptiopal stepgiy c| oal kyl ani'nes such as
bi cycl ohi) y! areoﬂmmgawdnb of A@¢RY, R, RY| Rgrmnmmw,nmg,kz, R3orRy

N-benzyl %gﬁgenet %ﬁa{{" %d?deh drog M)gl ucam ne or bases of the

N, N - bi s
pyri di ne (II)pe ogmapgmpomd@ffmula(mm@ angthen¢omepound gf formuiafB; ar@ui t abl e
sol vajges HhédaRBE 8 Whlt 6Ptht zoﬁﬁ&ﬁat&%rﬁm BO)AdRE a soRate thereof, Sui table

Cunl S?Eeﬁp'eﬁf'fé%taﬁﬁce I{Rg&'@g,ﬁsow;esmg%goge chidroigried s BRI ng part of
ot her gr aarpaps(such as the 'al koxy' group) includes straight- or
gr 22? ng chai ngdakiy Al ROYPS LR bR Gach rEﬁveélcﬁtstﬁf ROR, a0 ﬁ(’?,’orwf' tably I to
respectively or a protected form thereof. '
- 15 . Itis favoured if the compound of formula (II) is present as an active denvatwe
A suitable active denvatlve of a compound of formula (ID) is a transient activated
form of the compound of formula (II) or a derivative wherem the carboxy group of the
compound of formula (IT) has been replaced by a different group or atom, for example by
an acyl halide, preferably a chloride, or an acylazide or a carboxylic acid anhydride.
20 Other suitable active derivatives include: a mixed anhydride formed between the
carboxyl moiety of the compound of formula (II) and an alkyl chloroformate; an activated
ester, such as a cyanomethyl ester, thiophenyl ester, p-nitropheiiyl ester, p-nitrothiophenyl
ester, 2,4,6-trichlorophenyl ester, pentachlorophenyl ester, ﬁentaﬂuorophenyl ester, N-
hydroxy-phtalimido ester, N-hydroxypiperidine ester, N-hydroxysuccinimide ester, N-
25 hydroxy benzotriazole ester; alternatively, the carboxy group ‘of the compound of formula
(I) may be activated using a carbodumlde or N, N'-carbonyldmmdazole
The reaction between the compound of formula (II) or the active derivative |
thereof and the compound of formula (II) is catried out unde_f the appropriate
conventional conditions for the particular compounds choségi. Generally, when the
30 compound of formula (II) is present as an active derivative'_the reaction is carried out
using the same solvent and conditions as used to prepare the active derivative, preferably
the active derivative is prepared in situ prior to forming the compound of formula (Ib) and
thereafter the compound of formula (I) or a salt thereof and/or a solvate thereof is
prepared. |




atons, exanples include nethyl, ethyl, n-propyl, isopropyl, n-butyl,
| sobutyl or tert-butyl 35 group. The term 'carbocylic' refers to

cycl oal ky. (ggh% | rings. 6 WO 98/ 52942 _
PCT/ EP98/ 8’3 1 z%f?e/ term ' cycloal kyl" includes groups havi nﬁc'lgEY%’oi%“

suitably 4 to 6 ring carbon atons. The term'aryl' includes phenyl and
napht hyl, preferably phenyl which unless specified to the contrary
optional Iy Conpe} Gmpl: mrawsn b&%%ﬁﬁﬁ%%eﬂgn fivh Ef@% &Hﬁ%%é&&e“t S S

sel ected f.rom hal o oxyal kyl,
hydr oxy, wxﬂ%a&haﬁ&ﬂ:e Bn P 9 Q%i?&%ﬁw al koxycar bonyl al kyl,
al kyl car bonyl of@); bydirst@lrépphngmbwidbhlgﬂwﬁﬁithaihébubﬁﬁgmail@élﬂaﬂ&é with@eer ocyclic
gr oup’ s terocycli G rin t ai ni ng
fromb5 to%@ﬂ@@ggffgt ons, ﬁﬁEﬁi{tﬁ%ﬁﬂs@feQﬁ%ﬂ 5’8%3“‘8 ﬁﬁé gl?rl‘c') four
het er o at GAROtIE solvent sugh s gim &W}at@m@pﬂm&mmmm dpecified
to the comsm(prefmmylmﬂr@gb%hme%zo@r xany heterocyclic gr oup i ncl udes

up to 4 substi ted fraom on5| stl n ,. al koxy,

aryl and hal ogﬁ%gté"sﬁ’gﬂ%%%%“ﬁﬁ ng int oget her

with the é@rm@t@@m@lﬁmmm?geageudmsfm lmNN"-lamrbb aryI group,
p Ayl

pref er abl wiiidiosl ¢OBIY dr'aartAlfmid suc rhfe;zﬁ . @ﬁ&@of%ﬂ he aryl

group , epres t.ed. b Sul st tue
subst il ngﬂ \é th %‘hyl‘”ﬂﬁoﬂ lynnttkfeprpsmm of ¥t ogen” refers to
fluori ne hy&bnybmmmhzmmw mainize yleMSQhﬂ W&B)facfehkﬂlbﬂﬁrd&éss%‘ s8¢ i ne.

220 T ZS. iy :#f“ 453"?3? ik e B 5 o S e pPacePobbiodstaBany '
gr oup. orexampleamxxturemavolumeratlo of from 1:9to 7:3
(MeCN.THF), at any temperature providing a suitable rate of formation of the required
15  product, such as a temperature in the range of from -70 to 50°C, preferably in a range of
from -10 to 25°C, for example at 0°C.
A preferred reaction is set outin Scheme 1 shown below:

Scheme 1

H  a¢ DCCand HOBT or HBTU

+ N Rl '
H” R’ TEA
. 4 0°C, 2h, r.t. 4-6 h,
: THF/CH CN 80/
20 (n (am N 80720 (Ib)

wherein Ar', R', R'j, R'p, R'3 and R are as defined above.
It will be appreciated that a compound of formula (Ib) may be converted to a
compound of formula (I), or one compound of formula (I) may be converted to another
25  compound of formula (I) by interconversion of suitable substituents. Thus, certain
compounds of formula (I) and (Ib) are useful intermediates in forming other compounds
of the present invention.
Accordingly, in a further aspect the invention provides a process for preparing a
compound of formula (), or a salt thereof and/or a solvate thereof, which process
30  comprises converting a compound of the above defined formula (Ib) wherein at least one
of Ar,R,R'; R ,R'30rR'yisnot Ar, R, Ry, Ry, R3 or Ry respectively, thereby to
provide a compound of formula (I); and thereafter, as required, carrying out one or r more
of the following optional steps:



The invention al so provides a process for the preparation of a conpound of
formula (1), or a salt thereof and/or a solvate thereof, which process
conprises reacting a conpound of fornmula (Il) or an active derivative

t her eof : -Wemsk2dberein Rlerr], Rerr] and Rerr] are R er PCT/ER3A3014. and
Rlerr] respectively as deflned inrelation to fornula (1) or a group
convertible to Rlerr], Rerr] and R err] respectively; with a conpound of
formula (111): 30[err] 7 WD 98/ 52942 _
PCT/ EP98/1)30 1¢onmmm mccmpounqi of foymula,(h) intp anether qamprpd of formupla f; apd gef i ned

for formg lp}epeﬁn@a SISO EoriguE epfHALLI(D/sdlopa Bolvilp dierdofand Ar

respective for.m.a conpou f for oo Ar'
R, IoR'[err]y |§utt%t?ly,]mﬂ}g Q{B?’}mg ﬁ;bgvé"ﬁ%esdgrﬁ’e Rn?d\f{'e ang r
t her eaftdt'4mmym1,dlg,Rngqrrespactwelyfo dre pratedted fooms thereef. st eps: (i)
convergt i ng- anyang,afy, hotodih id depforketond sdRpualbaf 1] o A"
R err er ‘1 e err t d, t bt
LTI, . G Comisrtohi e e R
anot her qemRuUNd of forrrul a (1); and 10 (| ii) preparing a salt of the

conpound of fo rrul a 5%@ f ' I _
convertible i %]V q[lﬁc ena%rgoab%%ggl M@ﬁ%ﬁgggups.
SwtablyMponﬂqumh{wn R [err], R[err] or R[err] each represents Ar,
R Rgyrl, Rerr], Rerr] or R[err] respectively or a.protected form

t hereof. 15 It is favoured igf_tgg conmpound of formula (I1) is
present as an active derivative.

R,

wherein R') and R'3 are as defined above and L represents' a halogen atom suchasa
bromine atom, with a compound of formula (V):

15
: HNY'1Y'2 - ™
wherein Y'| and Y'p are respectlvely Y and Y9 as defined in relatlon to formula () or
protected forms thereof. '
Suitably, Y'{ and Y' are Y7 and. Y2
20 " Suitably, reaction between the compounds of formulae (IV) and (V) is camed out

under conventional amination conditions, for example when L is a bromine atom then-
the reaction is conveniently carried out in an aprotic solvent, such as tetrahydrofuran or
dimethylformamide at any temperature providing a suitable rate of formation of the
required product, usually at ambient temperature; preferably the reaction is carried out in
25 the presence of triethylamine (TEA).
A compound of formula (IV) is prepared by appropriate halogena'uon ofa

compound of formula (VI):
O_ OH
: ~ CH,
R'; I\
\N i
R

_ _ (VD
30 wherein R'1 and R'3 are as defined above in relation to formula (II).

10



A suitabl e active derivative of a conpound of fornmula (Il) is a transient
activated formof the conpound of formula (I1) or a derivative wherein the

car boxy of the compound of forrmula (I1) has been re %’

differ enfqvérg@ﬁf?%r atom for exanple by an acyl hali de, %ﬁ@&gg l?
chloride, or an acyl azide or a carboxylic acid anhydri de 20 O her
suitabl e active derivatives include: a m xed anhydri de forned between the

carboxyl o e\itsic b8 GafHPHAFkr art 860k orkl ichgilicbindthiboreibor of or mat e;

t ted t st t
B it  op MR SEbE OB e FeRiE b HE ARl vBRR LLis prob PR A dHBFShhony| et er.
pent achl dmingkeatioh reagentris Neeromascoinimide QVBS). est er, N hydroxy phtal i m do
ester, N-hydr eppyphiy éﬂaﬁbﬂ%fﬁé\:ﬁ{ngoﬁd@f%@yémicar ghder N 25

hydroxy benzotri azole .est rnative oxy group _qf the

corrpoénd convengional canditions, fas gxample brominaticn i marﬁ gd autchy trratmentwith NBS in
N, N -car %ﬂﬂérﬂsdlﬁnﬂ%ﬁéﬂﬁlﬂh&hlo?&iﬁdnerht aﬁu&ble‘x@ferml a (1)

or the act IHH%e“ =\t f an%fy qu of for III) i's
carried o R eaiﬁlgﬁg‘f ‘Q%W(?eﬁi'ﬂ% °Ih

part : cul atempa‘mmmdbe tangsef‘g)@emé%m for mmewﬁécaﬁeferabtmbamcmn #sormul a
(1) is %’Hu%ﬁﬁh@ﬁm@&ﬁcb‘é?a%&ﬁ@% tlol e gﬁi gks carried out using

the s and” ¢ n used to pre t. he tlve deri vati ve,
pr ef bly th S‘BIPP‘?}E‘ g‘?%’?ﬁ&@‘%‘f‘ﬁ% P SFREeSCRts - ll Ypo'St or mi ng t he

conpound evnvémiéntly preriarda) byereacting arcenipbaid sfffermulapvllyd Of formula (1) or a
salt thereof and/or a solvate thereof is prepared. 8 WO 98/ 52942
PCT/ EP98/ 03014 For exanpl e, the reaction between an active derivative of

t he conmpound of formula (11) and ggmesconmpgend of fornula (111) may be
carried out: (a) by first preRi chl oride and then coupling said
chloride with the conpound of forwyla~N|] 0i n the presence of an inorganic
or organic base in a suitable N (VD)

15 wherein R'{ is as defined in relation to formula (II), with a compound of formula (VIII):

Ry —CO — CH,—(CH,)p—NY,Y, VI

wherein R'3 is as defined in relation to formula (I), Y and Y are as defined in relation
20  to formula (I) and p is an integer in the range of 2 to 9.
The reaction between the compounds of formula (VII) and (VIII) is conveniently
carried out using Pfitzinger reaction conditions (see for example J. Prakt.. Chem. 33, 100
(1886), J.. Prakt. Chem. 38, 582 (1888), J. Chem. Soc. 106 (1948) and Chem. Rev. 35,
152 (1944)), for example in an alkanolic solvent such as ethanol, at any temperature
25  providing a suitable rate of formation of the required product, but generally at an elevated
temperature, such as the reflux temperature of the solvent, and preferably in the presence
of a base such as potassium hydroxide or potassium tert-butoxide.
A compound of formula (VIII) is prepared from a compound of formula (IX):

30

| Ry'—CO —CH,—(CH,),—OH @
wherein R'3 is as defined in relation to formula (II) and p is as defined in relation to
formula (VIII), by first halogenating, preferably brominating, or mesylating the
35 compound of formula (IX) and thereafter reacting the halogenation or mesylation product
so formed with a compound of the above defined formula (V).
11



5 aprotic solvent such as dinmethylformam de (DVF) at a tenperature in a
range from-70 to 50[err]C (preferably in a range from-10"to 20[err]C); or
(b) by treating the conpound of formula (I11) with a conpound of formula
(1'11) in-whespsemsence of a suitable condensing agent, suclﬂCE&:P”mSOHxarrpl e
NN - carbonyl diimdazole (CDI) or a carbodiimde such as

di cycl ohexyl carbodiim de (DCC) or N 10 -

di net hyl am nopropyl - N -et hyl carbodii m de, preferably in the presence of N
hydr oxybenzot r Taealegenstionf thesompennd efformula (X) iswiablyicarried cuhusing 2 on

pr otcesses%((ns,gﬁl hﬁxon‘}%%ntwlgﬁiylaﬁdh 1@80:@]?ﬁxeﬁﬂl)€caiﬂéd/@mhxsm§ m&ylals a. .
m xture of, _.acet.onitri and.. t nple a

m xt ure |?I‘l%n‘§efdf‘ﬁﬂén°?te§ﬂ Psb%etixyﬁn? g{égﬁgﬁ %é%%%b f2’anr§z§'t%enperat ure
provi di ngtempsmtmatshdlasa(l@ mﬁfﬁahimthgmmccnémﬁwmg 15 product, such as

a tenpfrat e thef nfoPm'éQ,hawd&od&& stméa&hyouﬂaoit range

ure
of from - to err for [err]C ‘A-preferred 1. Ctlon S
. set out ifp H?@Pgﬂfgg!?%%¥ ‘f‘r 0gOS cO

Rlerr], 8&16§erdes@i’bddﬁrkﬁ@ctﬁh@eﬁ&eﬂdfddﬁﬁ@oﬂi&h\oﬁoﬂmuwm)M(prr eC| at ed

that a conmpoung of f rmul a
(1), or one co%pSﬁWﬂ rr'" '?meé”%y&g’e cé’%ggarcﬁlﬂ%jgcgﬁgﬁg‘t &&gﬁé)
conmpound 6K:formula (1) by [ nterconver5| on of suitable substi tuents Thus,
certain conpounds of forrmula (I) are useful internmediates in

form ng other conmpounds of the prese t vention Accordingly, in a further
aspecg the invention provides a proce (Wﬁ,,,preparl ng a coppound of formula
() ? a salt thereof and/or a solvate thereof, which proctess 30

conpri ses wharerp israg definedimralationde fqmlaa%‘m,mah@ﬂmﬂ@?lﬁﬁf@ﬂpﬂlbpq}her ein
at least one of Ar', R, R[err] RJ[err], R[err] or R[err] is not Ar, R

Rerr], Rerr], Rerr] or Rerr] respecR'élner t her eby, Lo provide a

corrpound of formila (I'); and thereafter, as required, rrying out one or
nore of thevherin Rigiinas d;ﬁned)ma'blaaompsfon@lla (I0).
15 The reaction between the compounds of formulae (X) and (XI) can be carried out

in an aprotic solvent, such as diethyl-ether at any temperature providing a suitable rate of
formation of the required product usually at a low temperature such as in the range of -
10°C to -30°C, for example -20°C. -

The compounds of formula (III) are known commercxally available compounds or

20 they can be prepared from known compounds by known methods, or methods analogous
to those used to prepare known compounds, for example the methods described in Lleblgs
Ann, der Chemie, 523, 199, 1936.

The compounds of formula (V) are known, commercially avmlable compounds or

they can be prepared using methods analogous to those used to prepare known

25  compounds; for example the methods described in the Chemistry of the Amino Group,
Patais (Ed.), Interscience, New York 1968 or Advanced Organic Chemistry, March J,
John Wiley & Sons, New York, 1992.

The compounds of formula (VII) are known compounds or they are prepared
according to methods used to prepare known compounds for example those disclosed in

30 J. Org. Chem. 21, 171 (1955); J. Org. Chem. 21, 169 (1955).

The compounds of formula (X) and (XI) are known compounds or they are
prepared according to methods used to prepare known compounds for example those
disclosed by Krow G. R. in Organic Reactions, Vol 43, page 251, John Wiley & Sons
Inc.1994 (for the compounds of formula (X)) and Organometallics in Synthesis, Schlosser

35 M.(Ed), John Wiley & Sons Inc.1994 (for the compounds of formula (XI))

12



WD 98/ 52942 . PCT/ EP98/ 03014
(i) converting a conmpound of formula (1) into another conmpound of formula
(r); and paring a salt of the conpound of formula a

sol vat e twdr %#B‘ESw tably, i'n"the conmpound of fornula. (I b)‘#%{&%géﬁgbl es
Ar', R, RJerr] RJ[err], R[err] and R[err] are Ar, R Rerr], Rerr],
Rlerr] or Rerr] respectively or they are protected forms thereof. 5

The above nent Asheinbeforementivhed, the eéxﬁﬁduna@Sfiaﬁﬁuldmmtmm fmortharcar ri ed

out usi ngoﬁ@&eégg&g&lﬂé i %8@&1% E‘iﬁc%n?%f t&e&]%urf tﬁ%? pr\%g bl ?r%fes%s Wr?ﬂ N

further discusse e I nt eger
1, is prep&muwem@azmﬁfoantws@dm mwmmmmqrvfacmppmdqf wher ei n
R [err] afstmgld i&]obﬁirﬁdfb? Edozﬁﬁ&ﬂﬂoiﬂiédbb@éﬂ&ﬁﬂe&%xﬁﬁ%‘ﬂ?S vit'al ogen

t h t.O th f-f
v [ of r ] 9PRBPAL SReR BrRrey Ao ey arbt topts IR ) Vierr) and

Y[err] as defined in reI atlon to forrrula (1) or protected fornms thereof.

Suitably, Y [err] andHY [err] are Y[err] and Y[err]. 20H , Suitably,
reaction between-the %gﬁnds of formulae (1V). and ( rried out
under conventional &hm 'iRin conditions, for exanple R}’RU] s a

brom ne atomthen the rdigtion is conveniently carried out n an aprotic
sol vent, such as te ydrof uran or dinethyl formam de at any tenperature
provi ding a suitabl te of formation of the required pro , usually at .

anbi ent t enper atherein RhRé&fand Alblaye asdefinethabiove,to iobtaited cdngsbuad of formak (I'He
presenge %i-([‘c&i ethyl am ne (TEA).

H Ar

- (@a)
wherein Ar', R, R', R'2, R'3 and R'4 are as defined above.
15 Compounds of formula (I'a) or (I'c) may subsequently be converted to compounds
of formula (Ia) or (Ic) by the methods of conversion mentxoned before:

I;I Ar | | |;| Ar
O N—éu R O N—"R,
R, : R
R | 2R,
NS
N"R, - N"R,
(Ia) ' - (I
20 .
wherein Ar, R, Ry Ry , R3 and Ry are as defined above.
Suitably, in the above mentioned compounds of formulae (Ia), (Ic), (I'a), (TI'c),
(IIT'a) and (III'c) R4 represents hydrogen. -
25

13



A conpound of fornmula (1V) is prepared by appropriate hal ogenation of a
conpound of forrmula (VI): [err] 30 wherein R [err] and [err] are as
defined above in relation to fornula (11). 10 WO 98/ 52942

PCT/ EPO8/WO(8452982i t abl e hal ogenati on reagents are convent PORaPs/esapent s
dependi ng upon the nature of the hal ogen atomrequired, for exanpl'e when
L[err] is bromne a preferred hal ogenati on reagent is N bronosucci ni mde
(NBS). The hal ogenation of the conpound of forrmula (VI) is carried out

under 5 AR ivie snathod for srperating optical isamenssforexample foxthase compeunds ped out
by treat nmﬁhuw(l)mw&'ﬁxmxsadiffeﬁﬁrﬁoxﬁhy&egén, xssmﬁe Ssnvéntiondl, faton@et hane, at

any tenpe of. t|o of the required
prgduc;rp Jeﬁ&%ﬁ%r;%ﬁ%‘ Wg&&@ﬁéﬁ%ﬁwo Elieat u(r:Ie inthe
range of m{x@qmqr@fta@omwp@rqf]qum%ﬂ) is:obtaisied bmﬁaemqatprymaﬁismmfy the -
react ign dlﬁst&ééxﬁéxﬁikaft%rm& Hyheaeaaﬁam ?aceﬁu@coﬁfgoahdkfﬁnﬁma;(p%ﬁihpenzoyl

per oxi de. formula (11) wherein R e represents

-(CH err] 91{"8?1113] actlys étirqqgﬁcngfqefoqug a%%‘ﬁ\?@?h 25y Fapiph P’é"d‘c’é‘ymr”é‘act ing a
conmpound a]iprdpmatu.dl@h(:h& $olvent,anchi askefhanol ovinsetiednol, ot fred kdtonie scﬁﬁenil,@‘ubm&i in

rel at on

-CO C:—|[ err Qj]rq{ WD‘TS%W%&?@&%‘{% ?Trg sé %e)stwa% d I n
rel ation 4"’9 ?srﬁj’% FW) 50 -err] and Y[err] are as defined in reI ation 20
to foronul a (I)Inakgkase inswiith bthectgsic mm“bhﬂufe 846h & prindrg s%conﬁa@ dreaction

out sl n oY SRR pliest ?ﬂ&ﬁ%&%ﬂ %wi‘d‘e?gaé%é phde usi@ﬁ%q 483 ot Chem
33, 100 (@@ﬁpg agents rcame available, inglgding sartagic asd) O,Q-di-gHelwoylButaric a6id ( 1948) -
and Chem arid9¥and3fo acid.
A suitable conversion of one compound of formula (I) into a further compound of
15  formula (I) involves converting one group R into another group R by for example:
(i) -converting a ketal into a ketone, by such as mild acidic hydrolyms, using for example
dilute hydrochlonc acid;
(ii) reducing a ketone to a hydroxyl group by use of a borohydnde reducing agent;
(iii) converting a carboxylic ester group into a carboxyl group using basic hydrolysis;
20 and/or
@iv) reducmg a carboxylic methyl ester group to a hydroxymethyl group, by use of a
borohydnde reducing agent. _ _
As indicated above, where necessary, the conversion of any group Ar, R, R'; R'y, L
R'3 and R4 into Ar, R, Ry, R, R3 or R4 which as stated above are usually protected
25 forms of Ar, R, Ry, Ry, R3 or R4 may be carried out using appropriate conventional
conditions such as the appropriate deprotection procedure.
It will be appreciated that in any of the above mentioned reactions any reactive
group in the substrate molecule may be protected and deprotected according to |
conventional chemical practice, for example as described by Greene, T.W. and Wuts,
30 P.G.M. Protective Groups in Organic Synthesis, John Wiley & Sons Inc. New York, 1991
(Second Edt.) or in Kocienski, P.J. Protecting groups. George Thieme Verlag, New York,
1994.
Suitable protecting groups in any of the above mentioned reactions are those used
conventionally in the art. Thus, for example suitable hydroxyl protecting groups include
35  benzyl or trialkylsilyl groups.

14



152 (1944)), for exanple in an al kanolic solvent such as ethanol, at any
tenperature 25 providing a suitable rate of formation of the required
product, E,gﬁ rally at an el evated tenperature, such ascifipoé/edold X

t enper at | étg "?ﬁe sol vent, and preferably in the presence of a base such
as pot assi um hydroxi de or potassiumtert-butoxide. A conmpound of formula
(VIT1) is prepared froma conpound of formula (1X): 30

Rl err]' - CO CHEremjetiidds|of forimafien at}dr@hiouﬂ@rfencrh rw[eetmg] grpupsease thes¢ ned in -
refation ‘{?ﬂyogbﬁa':eetﬁédaa g@gnask&me% diekiidihd feeﬂeatmsfo@emmuha (M),

Comound WRZYIGRRGORP fiakpe BFFFEALY g?v?rge‘m”?féthe?m SRR tn o

rresyl at i tsengyldelidd, sach dsdenzyd bruniite, andﬂremﬁatjxﬁrquted ﬂ:bdvenzydigfqupenhyr ormul a

PCT / E&%/‘f%%}&% lﬁogena%n gcrggatala%tl c genatmn oracr)xPl dfether }eav?%e reagl

lwdro
t onpound or mu s suit abl y
carried otchastrimpthy ronyteibgtidRat i on reagent. Mesylation is

conveni ently C%m&iéaﬁ&hbdﬁ:' 1he compoUnds bf bR ([)have usefidphatitdcedtival such as
met hyl ene di chI oride, at a terrper ature bel ow room tenperature, such as
o[err]C, WPR¥EFSply in the presence of triethylanine. 5 The
reacti on bet V\/eehccbt(hnglﬁthegnmnumvemnaiseptmdesncpmpdul:dofdbrmﬂe(ldmrpound of
formiyjq PEW]%] I er anal ogous
COI’ldI*IOI’l to tho escri Q;rss %“&%ggﬁgkébﬁé?&eagﬁgttgée&céﬁgounds of
formul ae W%d (V) A corrpound of formula (1 X) may be prepared by

reacting a conpapatticafar,fthe prebemt in¥entidnealso]prdvideswcompound of formuldd), ol i n
L tl?ar&lgée%kﬁly(a\\q:épuble Mtt&' s@lvllfettlmré@ f%?{hte u%fauﬁe% %ﬁpﬁ%&s of the
Primary and Secondary Conditions.
15 The present invention further provides a pharmaceutical composition comprising
a compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable carrier. -

The present invention also provides the use of a compound of formula (I), ora-
pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament

20  for the treatment of the Primary and Secondary Conditions.

As mentioned abvove the Primary conditions include respiratory diseases, such as
chronic obstructive pulmonary disease (COPD), asthma, airway hyperreactivity, cough; -
inflammatory diseases such as inﬂammatorx bowel disease, psoriasis, fibrositis, |
osteoarthritis, rheumatoid arthritis and inflammatory pain; neurogenic inflammation or -

25  peripheral heu.ropafhy, allergies such as eczema and rhinitis; ophthalmic diseases such as
ocular inflammation, conjunctivitis, vernal conjuctivitis and the like; cutaneous diseases,
skin disorders and itch, such as cutaneous wheal and flare, contact dermatitis, atopic
dermatitis, urticaria and other eczematoid dermatitis; adverse immunological reactions
such as rejection of transplanted tissues and disorders related to immune enhancement or

30 suppression such as systhemic lupus erythematosis; gastrointestinal (GI) disorders and
-diseases of the GI tract such as disorders associated with the neuronal control of viscera
such as ulcerative colitis, Crohn's disease and urinary incontinence; renal disorders and
disorders of the bladder function, especially chronic obstructive pulmonary disease
(COPD), urinary incontinence; renal disorders and disorders of the bladder function.

35 As mentioned abvove,the Secondary conditions disorders of the central nervous -
system such as anxiety, depression, psychosis and schizophrenia; neurodegenerative
disorders such as AIDS related dementia, senile dementia of the Alzheimer type,
Alzheimer's disease, Down's syndrome, Huntington's disease, Parkinson's disease,

15



R [err] Li (XI') wherein R[err] is as defined in relation to
formula (I1). 15 The reaction between the conpounds of fornulae (X)
and (XI) can be carried out in an aprotic solvent, such as diethyl-ether at
any tenpay@bss®4aprovi ding a suitable rate of for rratlon ofPﬂ:TiEPasaqunr ed
product, usually at a |low tenperature such as in therange of - 10[err]C to
-30[err]C, for exanple -20[err]C. The conpounds of formula (111) are known
comerci ally avail abl e conpounds or 20 they can be prepared from known

- conpoundsndwemientdisorders hndleonvolsivelisondtss (foraixargple spilepsy) dewmyelinating o pr epare
~known Corﬂ?ﬁﬁiég%ucﬁﬁ&n@ﬁﬁ%él&okxbﬁnm hiiﬂﬁtefalm&osmmidahexgs Ann. der.

Chenie, 553 1 gm hind Ml o
3¢ Pé%@';ﬁ TRAUBER
o B R L s,

(D

met hods dtrssstelated somatitidisardens; rstle:ysmpatmc Nﬁtliea Yuch3s shonider d.y,

| nt er sci eyfiéro ﬂysiﬁyhﬁc d36rders; eatinig disordtrs(surhras foo@mtaksdxsgqse]vﬁbrnsmg John
s i o s oy st
conpound 1o %w ﬂﬁ? oL g%da 1gg\gn,
J. Og. (eynpudsdisepgmandpstne rnw%ﬁ%msfﬁ?& Md (XI)(are )

knowni 0c o rgssociuted with tuiegf the forggoingwonditiansespekially ﬂxgtrmmmwﬁmmtno prepare
known corm%ggé for exanple those disclosed by Krow G R in Ouganic
S

S S ke b,
John W | eadngixtBuref a mppmoi(ﬂle Invention Wit anpronsiatercarrian B may ooptaima  \\O
98/ 52942 gi1yent, binder, filler, disintegrant, ﬂavounng agent, colouring agent, lubricdtiedf EP98/ 03014
15  preservative in conventional manner.
These conventional exéipients may be employed for example as in the
preparation of compositions of known agents for treating the conditions.
Preferably, a pharmaceutical composition of the 1nvent10n is in unit dosage form
and in a form adapted for use in the medical or veterinarial fields. For example, such
20 preparations may be in a pack form accompanied by written or pnnted instructions for use
as an agent in the treatment of the conditions.
The suitable dosage range for the compounds of the invention depends on the
compound to be employed and on the condition of the patiént It will also depend, inter -
alia, upon the relation of potency to absorbablhty and the frequency and route of
25  administration.
The compound or composition of the invention may be formulated for
administration by any route, and is preferably in unit dosage form or in a form that a
human patient may administer to himself in a single dosage. Advantageously, the
composition is suitable for oral, rectal, topical, parenteral, intravenous or intramuscular
30  administration. Preparatio_ns may be designed to give slow release of the active
ingredient. |
Compositions may, for example, bein the form of tablets capsules, sachets,
vials, powders, granules, lozenges, reconstitutable powders, or liquid preparations, for
example solutions or suspensions, or suppositories. '
35 The compositions, for example those suitable for oral administration, may
contain conventional excipients such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, sugar,
maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubﬁéants, for example
magnesium stearate; disintegrants, for example starch, polyvinyl-pyrrolidone, sodium
16



As herei nbefore nentioned, the conpounds of formula (1) may exist in nore
than one stereoisoneric form- and the process of the invention may produce
racemat es ] as enantionerically pure forns. Accordi e
enantloné’ygg?g@dborrpound of formula (1) is obtained by reggﬂéﬁa%g{mpound
of the above defined fornula (I'') with an 5 appropriate enantionerically
pure prrrrary amne of fornmula (lla) or (llc): [err] wherein R, R [err] and

aT'e. Aftoh Biybiie Gt Focr IR Bl o 6P BRGHACe sl bl beling.

or(I err] wherein Ar ,
R, R [e?BCPtSSP@I{%FrSPPWaWH‘FP@F&I R[err] are as defr ned above 5 -

Corrpoungs of fSwlidbmpbditiceys mdy el obtdinetety mbmuﬂrm&thodsmf(hﬁnndmgt ed to .

: | YE tione

 ofboaniapial, dAHE 3 & ‘h o Horeptd b@‘d*k?%%ﬁﬁ%%%ﬂ KSR T
Rlerry agctivesgent wwgnprlawmp Wm&@rmﬁwrn filges Whamounds of

1;] 0 (rj rmul aethé osﬁt'id‘ﬂ is u( the orm 6f & @blet, pbiviierdor I9Rshgt,| dnly' canrieRhitable fo£pr esent s
ydr ogen

98/ 5294
Ol i DaoAcPa spasions sy b w5 AP Bl ThEBSFOR, 1 or
exanpl e $tearate/ssarch, @hunoss, kagtosefsutroseymica flpuy) andichalki Tabletsmdy bescodteflf er ent from
hydrogen cbfd:ﬁé%{o‘iﬁ&h
r fraction

par ti gul & ?gcrysta% nofidl p E%Sﬁcﬁﬂpﬁrﬁh%

i zat1 on’ net hods. u ure
enteric coating. %he composmon may also bgﬁl the form of an?ngestlble capsule, for

example of gelatin containing the compound, if desired with a carrier or other excipients.
Compositions for oral administration as liquids may be in the form of, for

example, emulsions, syrups, or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid compositions

15 may contain conventional additives such as suspending agents, for example sorbitol,
syrup, methyl cellulose, gelatin, hydroxyethylcellulose, carboxymethylcellulose,
aluminium stearate gel, hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; aqueous or non-aqueous vehicles, which include -
edible oils, for example almond oil, fractionated coconut oil, oily esters, for example

20  esters of glycerine, or propylene glycol, or ethyl alcohol, glycerine, water or normal
saline; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and
if desired conventional flavouring or colouring agents. |

The compounds of this invention may also be administered by a non-oral route.

In accordance with routine pharmaceutical procedure, the compositions may be

25 formulated, for example for rectal administration as a suppository. They may also be
formulated for presentation in an injectable form in an aqueous or non-aqueous solution,
suspension or emulsion in a pharmaceutically acceptable liquid, e.g. sterile pyrogen-free
water or a parenterally acceptable oil or a mixture of liquids. The liquid may contain
bacteriostatic agents, anti-oxidants or other preservatives, buffers or solutes to render the

30  solution isotonic with the blood, thickening agents, suspending agents or other
pharmaceutically acceptable additives. Such forms will be presented in unit dose form
such as ampoules or disposable injection devices or in multi- dose forms such as a bottle
from which the appropriate dose may be withdrawn or a solid form or concentrate which

can be used to prepare an injectable formulation.
35
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enantiomer of a conpound of fornula (I) is obtained by fractional
crystallisation of a 5 di astereoneric salt forned by reaction of the
racem ¢ conpound of forrmula (I) with an optically active strong acid

resol vi nyopggmad42 such as canphosul phonic acid, in an appm&IVEr28/83034 cohol i c
solvent, such as ethanol or methanol, or in a ketonicC solvent, such as
acetone. The salt formation process shoul d be conducted at a tenperature

bet ween 20[err] C and 80[err]C,. preferabl t S0[err n the
‘case in-whi ch dhfeempeuuds of th Y"(S'HQPF’PVQKW% Mﬁ%&ﬁ?‘lmg@cv&n%ry or .
“tertiary ragil e orabfoutdsl Swchraidmiristidtion eml becesnted cut wither sprayrformaatiopt i cal | y

active acid resolvin C aci d, :
O O -di- Wlﬁcgﬁgﬁgﬁ&g@? gl%%ﬂ ge{nlﬁ?keg%ané& Ww g’a ﬁ&@gdr[lgler si on of
one conpcﬁ:nmlé,erhudtoaarbogpmelbnh further conpound of 15 formula (1)

I nvol %es convElp}éflglgg,d)%]%gﬂﬂk aﬁ?nslcgﬁ@nﬁmmsegrcempomﬂwmflésrmexarrpl e: (1)~
convertin etal .lLnto et one as_m usi ng .
for exar‘rp‘?(%’él atigp i solvegt %/aa PRerSmg 2ex ﬁ%ﬁg&kﬂt&ﬁ&ﬁ ?Jl 1§‘j’[ﬁydroxyl
group by dfsespehdeal ﬁamdéwﬂmfeiably,dﬂmmm@ua@pumle(&zeﬂb) ﬁ@mmbeﬂttz tndoa car boxylic’
ester gro to a carboxyl group using basic hydroly5|s and/or (iv)

reduci ng ‘a carboxylic nmethyl ester pto a et h, I by use

of a borohydrle%ﬁ#f@&nﬁlp%oéﬁﬂil“s%nl g’l ﬁney ﬁ&e g‘ér t he

Z o nveRmsl Offaridflermial ddlivetifutifising ]aEkm patdhefornhulatidne Ar grefefted formplationl R [ er r] : Int o
r err err usual | 'y

pr ot ect ed’“’?&ﬁsfﬁ %@@?&ﬁmﬁerr%gﬁﬁ erri&ﬁL ﬁ%%{ fvf%&h

carried oashexes tothe skips thereby permiting Ehe:qogipann adhesiver he

?Epf OE“ aﬁ:?odétﬁ%@élﬁ?fdraatx petient. F?mbdnstaﬁtﬁwt‘@emtaﬁebﬁshattl n alny o:‘ :
e above nent,ioned reactions active in e nol ecul e -

may be preRSEELER, PIFRTUGSERSHY é”c,aflgﬁf\{vzfé&? ?ﬁé@%%@%%é% cal

practixe, sificoneeambpbsedas descri bed by Greene T. W and V\ﬂts 30 P.GM

Protective G OER.?SnEHnOQeE V% &@E@&ﬁh%ose]&'wmgﬂ 'oh thépartibay Yor k,

1991 (Second E . 'n_Kocl ens

Thi
Verlag, Neeirpynd employed, the condition of ihe patient an8 t %Bﬁ rou%e of 9¢ 'hieme

administration. A unit dose will generally contain from 20 to 1000 mg and preferably
will contain from 30 to 500 mg, in particular 50, 100, 150, 200, 250, 300, 350, 400, 450,
20  or 500 mg. The composition may be administered once or more times a day for example
2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will normally be in the
range 100 to 3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active
ingredient and be administered in multiples, if desired, to give the preceding daily dose.
No unacceptable toxicological effects are expected with compounds of the
25 invention when administered in accordance with the invention.

The present invention also provides a method for the treatment and/or
prophylaxis of the Primary and Secondary Conditions in mammals, particularly humans,
which comprises administering to the mammal in need of such treatment and/or
prophylaxis an effective, non-toxic pharmaceutically acceptable amount of a compound

30 of formula (I) or a pharmaceutically acceptable salt or solvate thereof.
The activity of the compounds of the present invention, as NK3 ligands, is
determined by their ability to inhibit the binding of the radiolabelled NK3 ligands, {1251}-
[Me-Phe7]-NKB or [3H]-Senktide, to guinea-pig and human NK3 receptors (Renzetti et
al, 1991, Neuropeptide, 18, 104-1 14; Buell et al, 1992, FEBS, 299(1), 90-95; Chung et al,
35 1994, Biochem. Biophys. Res. Commun., 198(3), 967-972).
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1994. Suitable protecting groups in any of the above nentioned reactions
are those used conventionally in the art. Thus, for exanple suitable

%dgg;(;élz r%lggténg groups include 35 benzyl or trial kylpﬁlr}éﬁbslgfo?ﬂps' 14

PCT/ EP98/ 03014. The met hods of formation and renoval “of such protecting
groups are those conventional nethods appropriate to the nol ecul e being

protected. Thugy, 8 chicRRI&tRM dTYthd reat ment .
of the appr opr| a{gh(clﬁ(;l m ée“tﬁ‘ﬁ& &;g@aj 32‘%&&%%% éxglgﬁr om de,
and t her efidi\ddual compeund |1'F fed y{"xgﬂlﬁ {Me- tly
renoved uSenkiide &iﬁﬁblﬁdlhgcblé&gnmptmlmquﬂxhﬁuhdcmﬂhmnsd[)éﬁ)zage reagent such

as trimethyl si preleic t he
conmpounds of f ggél %%pg%v(%o%ge CBBhglgﬂrfﬁgsetﬁ F’%@@p@?‘%l es. §Accor di ngly
the pr ésempﬂmmnﬁlpstﬁ teiplicate. @emshﬂﬂtﬁlt(cpﬁ“?‘“&dsé’ 10
ItOEar mac etlmé‘;iiédeﬁt ﬁ@&ﬁi&h%ﬁéﬁ (5} Mﬂb’s xﬁﬂite\t&ig% 0. Le00006M. The NISparagoaist act 11 ve
erapeuti c. substance. 1n | cul a he en vi des a
conpound 8¢ ‘f‘gr%"a"“’ﬂa ‘6&8{ : O(I,‘lé? &%@9%& @%%Qé‘éﬂ éﬁ}ﬁ&@l vate
t her eof , kaﬂ;uﬂbmmmshmowofphmmdmg flewrh (lt/llaggmtalmi&%ﬂ 8nd Secondary -
condi 11 O Shapmacol, 101, 996-1060) Bhd FbBit iSoli¥é is Sfhi ﬁsfclettmwe@sxs 1991,

phar maceuti ca npodition

onprj.si n co or a
phar mdBeutfutal Pharseaceb L &1 ég‘}‘)‘{dlﬁﬁm‘%@f&h{%@ﬂtﬂ@ atecgﬁa a“ﬁ?fiﬁ%zﬁ%’eut ically
accept abl QueRbiziidet al] m:prle&ehthmvew 9651-9658). Guina-gigpacknabbitia-vao 2 -

ePIPOUN S AT by 1oF R i ORGP bl o1 vt

experiments, where Kp is the concentratmn of the individual compound required to
produce a 2-fold rightward shift in the concentration-response curve of senktide. Human

15  receptor functional assay allows the determination of the concentration of the individual
compound required to reduce by 50% (IC5q values) the Ca*+ mobilization induced by
the agonist NKB. In this assay, the compounds of the present invention behave as
antagonists. '
. The activity of the compounds of the present invention, as NK-2 ligands, is

20  determined by their ability to inhibit the binding of the radiolabelled NK-2 ligands,
[1251]-NKA or [3H]-NKA, to human NK-2 receptors (Aharony et al, 1992 Neuropeptide,
23, 121-130).

The binding assays utilized allow the determination of the concentration of the
individual compound required to reduce by 50% the [1251]-NKA and [3H}-NKA specific

.25  binding to NK2 receptor in equilibrium conditions (IC50).

Binding assays provide for each compound tested a mean IC5¢ value of 2-5
separate experiments performed in duplicate or triplicate. The most potent compounds of
the present invention show IC5( values in the range 0.5-1000 nM, such as 1-1000 nM.
The NK-2-antagonisf activity of the compounds of the present invention is determined by

30 their ability to inhibit human NK-2 receptor-mediated Ca** mobilization (Mochizuki et
al, 1994, J. Biol. Chem., 269, 9651-9658). Human receptor functional assay allows the -
determination of the concentration of the individual compound required to reduce by 50%
(IC5q values) the Ca™ mobilization induced by the agonist NKA. In this assay, the
compounds of the present invention behave as antagonists.

35 The therapeutic potential of the compounds of the present invention in treating the
conditions can be assessed using rodent disease models.

As stated above, the compounds of formula (I) are also considered to be useful as
diagnostic tool. Accordingly, the invention includes a compound of formula (I) for use as
19




20 for the treatnment of the Primary and Secondary Condi tions. As

nment i oned abvove the Primary conditions include respirat ory di seases, such
as chronic obstructive pul nonary di sease (COPD), asthma, airway

hyper r eacwiowstsggs2zcough; i nflammatory di seases such as i nf pemmERISN3gIdownel

di sease, psoriasis, fibrositis, osteoarthritis, rheumatoid arthrifis and

i nfl ammat ory pai n; neurogenic inflammtion or 25 peri pheral neur opat hy,
al l ergi es_,such,as eczema and rh ni t| S ht hal m, c .di sease h as ocul ar
i nf | anmat diegRosticiapls ier asysing th &'M}pl -3 ad gewpkingt & Eecpigt aneous
di seases;, actikitn (mhrmal, chveractivity ot uhdermﬂy)as implisateduin avpatignt's symplomse

cont act cSiickksé &drfiprised Diuse: darémipotm@offéﬁhuﬁqnlaaaﬂaﬁka@rhstfofem acthvity] d

e
suppr gssﬁ&ﬁ‘ ¥Efc {‘ rPe&E!fé%‘FBe %ﬁ??‘g?‘ﬁf“egtﬁaﬂg‘?‘ (Q)
di sor der sCemperisps Qﬁ%@ aﬁi"“ﬂ’ﬁ@ ﬂepresemorehienceef with

t he neur odisdlosech¢ degreecodf NKs‘bmchKtR:tecqsomhveiNanentenM ingdistiorOpépenist di sease
and uri nagffectsif g{&hggggce renal di sorders and di sor ders of the bl adder

function espef @F%F* rinary
|ncon ﬁgg& ren Xv&ﬁ or t1‘89§ é&gﬁgﬁf@@ﬁ‘ e ctllo?rléJ 35
IeGo E % BSiERLs e prRaRation ALt ompal § L
nervous system such as anxi ety, depression, psychosis and schi zophreni a;
neur odegenerati ve disorders such as AIDS rel ated denentia, senile denentia
of the Al zhei nmer type, Alzheiner's disease, Down's syndrone, Huntlngton S
di sease, Parkinson's disease, 15 WD 98/ 52942
PCT/ EP98/ 03014 novenent di sorders and convul sive disorders (for exanple
epi | epsy); denyelinating diseases such as nmultiple sclerosis and _
anyotrophic | ateral sclerosis and other neuropathol ogi cal disorders such as
di abetic neuropathy, AIDS rel ated neuropathy, chenotherapy-induced
neur opat hy and neural gi a; addi ction disarders such as al coholism
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5 stress, rel ated somatic disorders; reflex synpathetic dystrophy such
as shoul der/ hand syndrone; dysthym c disorders; eating disorders (such as
food i nt # se); fibrosing and col | agen di seases suc ?/Eﬁs% {)oderma
and eosi nopﬂ 'C fascioliasis; disorders of the blood flow CREEES
vasodi | ati on and vasospasti c di seases such as angi na, m graine and
Reynaud' s di sease and pain or nociception, for exanple, that is

attri but ilserip ﬁoﬂan%xa:ﬂﬁﬁ@c' ated with any of the foregoing conditions

53?582?“% %@Wﬁ‘s% glg» Nﬁﬁ%ﬂp% T SR L A

of thelnve ate carrier. It may, e '
bi nder, 08 @Y. 986?@?9;% P@ﬂﬂ?ﬁnﬁ sarboxyli 45 HW%@& gg‘10b‘m i cant
or 155 pwese suspendeddn 10 -ﬂmomge'ﬂ 671868 0mmedrafNmal . exci pi ent s

may be erjpbmysricihibmide ambhbDe (44 3immmol) ef dibenzaybpearoxidowercaddedand tbes of known
agent s fcyusﬁdhﬁahmgréﬂiﬁe&ﬂﬁldumbms Preferably, a pharnaceuti cal

fcg?paz Ie t | &ﬁeﬁi)o tﬁ%ﬁ‘dgrbhgﬁﬂg&%%rw raﬂg@gu%%mﬁﬁ%%q%%%gdam ed
%':P%g d
preparati éﬂ £ ﬁ %H&F en or I'nted
i nstridct iR qr&%’*&%“é‘%@’%‘ﬁ M ti ons. The
suitabl e tema@@mﬁmé@%randmmmsu@w drmssrf mdswﬂdwémfgl 8% t he
conpound ina K£E£Gsptumtedisodutibnpand dvaparated in vazno tf driyhesspEhe sokid residuewi | | al so
depend, imixtire aas vashydonith PROJ sidifiedwith HQ eNemd)evaporaed i-badablto t y and t he

f r equencydrgsls. rmt&udefsoﬁéwas&ﬁmawdaﬁwom%e soMgionaPRIRFedSEE,C ONPOSi tion of
the ipyent nQ&n{mﬂxh a&}br \ﬁdn il Z‘gf’eatb? didht Q¥ uRRYchr s %mér}gﬁ s
co

pr ef er abl

"“ na tle,)n
| . é | I
aam i st 5 14 %’Eg* ai kiieition s A LSt i on

i ntranus CNHAQHﬁs%) axfinal FW@W%@W@B@&WW@SMYC%@ EtsQ andhacidified gi ve
sl ow r el ewith HOVEt{(xamt:the precipitgtecsd ifenmed vas mposered bynsuatm;a, aﬂ'ardmg;ﬂeﬁﬁpg e, be in
t he 20 m efthé ttlé eormpoundps bfo@anslmﬁaet s,

C23H22N204-HC1
MW 426.90
MP > 90°C (dec)
25 IR (neat) 3424, 2968, 1712, 1632 cm’™.

EXAMPLE 1: (S)-N-(a-Ethylbenzyl)-3-[(S)-2-(methoxycarbonyl)pyrrolldm-l-yl]-
2-phenylquinoline-4-carboxamide hydrochloride
1.0 g (2.56 mmol) of 3-[(S)-2-(Methoxycarbonyl)pyrrolidin-1-yl]}-2-phenylquinoline-4-
30 carboxylic acid were dissolved, under nitrogen atmosphere, in 30 ml of a 80:20 mixture-
of THF/CH,;CN. The solution was cooled at 0 °C and 0.38 g (2.81 mmol) of HOBT, 0.36
g (3.58 mmol) of TEA and 0.42 g (mmol 3.06) of (S)-o-ethylbenzylamine were added.
The solution was stirred 5 minutes and 0.58 g (2.81 mmol) of DCC, dissolved in 18 m! of
_ CH,Cl,, were added dropwise. The mixture was stirred 2 hours at 0 °C, then the
35 temperature was allowed to raise to room temperature and the reaction was maintained
under stirring for 3 hours. The precipitated dicyclohexylurea was filtered off and the
filtrate was evaporated in vacuo to dryness. The residue was dissolved in CH,Cl, and
washed with IN NaOH. The organic layer was dried over Na,SO, and evaporated in
vacuo to dryness. The crude product was purified by gradient column chromatography on
40  70-230 mesh silica gel using a mixture of hexane/EtOAc 90:10 as starting eluent and a
mixture of hexane/EtOAc 70/30 containing 1% NH,OH (28%) as final eluent. The
product obtained was dissolved in Et,0 and acidified with HCI/Et,O; the precipitate so
formed was recovered by suction filtration affording 0.29 g of the title compound.

45 _
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vials, powders, granules, |ozenges, reconstitutable powders, or liquid
preparations, for exanple solutions or suspensions, or supp05|tor|es 35
The conpositions, for exanple those suitable for oral adm nistration, nmay
cont ai n cwoveE2p42nal exci pi ents such as bindi ng agents, fcncmaafpim4syr up,
acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; filTlers,
for exanple lactose, sugar, maize-starch, calcium phosphate, sorbitol or
glycine; ta E Gi&tl ng.l ubricants, for exarrpl e magnesi um st ear at e;

di si ntegr xanmpl e starch, polyvinyl-pyrrolidone, sodium 16 WO
98/ 52942 MW= 5441 B - o - PCT/ EP98/ 03014.
starch gl PP 1ATE @ec)m crocrystal line cellul ose; or phar maceuti cal | y
accept abI gﬂg@t&u@s@geons MeOM) as sodi um I auryl sul phate. Solid

conpositi g 3349@ 2085 2173601 de¥, gggvmt o\@ht et hods of ‘blending, filling,
éf‘g't reltLLt“g/[ dé“l*s eé’&l &m;gog zﬁ:{ SV iR B@WE?H t'gyl g

| ar ge quanti 2 s‘?%%gcgﬁ% ”f’sd?'i) W{‘%§9s8 T

tabl et, powd @1 -any carrier suitable for formulatin SO|Id

phar rraceuﬁ%b{ﬂ'lzclcﬁ'@ﬂ\él{ A3 B8 85 (@ lon il 00 6, AR R Thani2Mhi st ear at e,
starch0 glucose, |actose, sudtiBsz42 (mBH) V.G&(ddaﬁH),ChZﬂ (dd, TH)I5dti(dgay be

coated according to nethods vigf 13391@\;\@[—[) 13. plggr(daaqutzw(nl,m@et i ce,
in particular with an 10 entyyg (Yn,‘iiﬁ'tlﬁlﬂl %th@ nggt’ be in
the formof an ingestible ca or exanpl'e gel atin conta| ning the

conpound, if desired with' a carrier or other eXCI pi ents. Corrp05| tions for
or al adm'nlstratlon as_li in the formof, for exa
el sfns." BXAMEEES: Tor 1ol iy ol s Gt mesi ey ar R SR f or
reconst it ut pbenylquinoline-d-carhoxgmide suit abl e vehicle before use. Such Iiquid
conposi t | drésg (B2 mmod)of(8Ne(orE thyiberyt)- B{(8)-2 ¢nidihbikyeasbonyl)pyrealidini syl di ng
~agents, f QplR¥gEin6lik4-birbokamide/ (compotifik dNHxample 1) vRbEdis@ived] imtler
hydroxyet %Jg@fhﬁﬁd&ﬁﬁere %&@%x@hﬂﬂfp 1641986 mmol) of NaBH, were added and
20 the solution was heated to 80°C. Than 5 ml of MeOH were added and the solution '

refluxed 6 hours. After cooling, the reaction was quenched with 10 ml of water and 10 mi’

of 6N NaOH. The solution was evaporated in vacuo to dryness and the residue was

dissolved in EtOAc. 1.5 g of Silica gel were added, the suspension was stirred 1 hour,

filtered off and evaporated in vacuo to dryness, to affords 0.4 g of the title compound.

CanNst
MW =479.63
MP 85-89°C
[a)p? =- 83.5 (c=0.12; MeOH)
30 IR: (KBr) 3420, 3251, 1638 cm™
MS: A) ESI POS; TSQ 700, solvent methanol/ spray 4 5 kV / skimmer: 60 V/ caplllary
220 C; B) ESI DAU+480 (Collision gas: Argon). m/z: A) 480 (MH+); B) 480; 345;
273;261; 218; 119.
300 MHz lH—NMR (DMSO~ds) (353K): & 8 89 (d, 1H); 7. 99 (d, 1H); 7. 72 (ddd, IH),
35 7.66 (d, 1H); 7.55-7.42 (m, 8H); 7.39 (dd, 2H); 7.30 (dd,
1H); 5.09 (dt, 1H); 4.02 (d, 1H); 3.62 (d, 1H); 3.38 (m, 1H);
2.91 (m, 1H); 2.79 (m, 1H); 2.28 (m, 1H); 2.02 (m, 1H);
2.00-1.81 (m, 2H); 1.68 (m, 1H); 1.45-1.30 (m, 3H); 1.00 (t,
3H).
EXAMPLE 3: (S)-N-(a-Ethylbenzyl)-3-[(S)-2-carboxypyrrolidin-1-yl}-2-
phenylquinoline-4-carboxamide
The Silica gel filtered in the last step of Example 2 was suspended in MeOH and stirred
for 2 hours. The mixture was filtered off and evaporated in vacuo to dryness, to afford
45  0.24 g of the title compound.
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alum ni um st earate gel, hydrogenated edible fats; emulsifying agents, for
exanpl e lecithin, sorbitan nonool eate, or acacia; agueous Or non-agueous
vehicIesa ncl ude edible oils, for exanple al nond oi 'ﬂg | pnat ed
coconut 0|$@bggﬁg esters, for exanple 20 esters of-glyck?? 5?§@%*Pi
propyl ene glycol, or ethyl alcohol, glycerine, water or normal saline;
preservatives, for exanpl e nethyl or propyl p-hydroxybenzoate or sorbic
acid; and if desired conventional flavouring or colouring agents. The
conpound s i nvention may al so be adni ni st er ed by a non-oral route.
I n accor h routine pharnmaceutical procedure, the conpositions may
be 25 '%% for exanple for rectal admnistration as a suppository.
They ma Eor mul at ed_f or presentation in an injectable formin an

aqueofis cf#]nnO'n' 'ZléQ)‘u95sM°QH)on suspensi on or enulsion in a

phar rraceIIIR:(amilllq;l)é6ﬁ@-ﬁ2@(bllé40,|léw-d$0(b7§4 Reni’ e pyrogen-free water or a
par ent er M$:YAXESIROS}TSQ 700; soivert: methinolospedy msqwthlumiﬂee 60i YLdaglilleryy cont-ai n
bact eri OStaQEGCaB?EBFDAM#c@OsQ@émﬁo@ O ARgon wsgﬂobuffers or |
sol utes 10 LRIdRI mbEncl bprPl4ls Wslq él%&v‘/"b Qzé’bo imyem ng
agentlﬁ, sus 0 iy %roo%l er oagéutlves
Such *Ffor ns ’I u’Ie

di sposabl e |49 Oaﬁ ("ﬁi@% 9{#;&1 2130é *f orns such as a bottle from
whi ch t hé08 FHM (BHRO-4a) (BB IA S5 4abr, dH)se/ . So(d, 4H): - FA-851 E@ncentrat e
whi ch can be used to prepar e6l))7i48; %235 @i 71§ Rl 0(dtalH)y 8.853m, 1H); 3.73\0

98/ 52942 (, 1H),360(g 1H); 2.80 (dd, 1H); 2.41 (] ABER2YR3014 The

conpgynds of this invention {19y gl gongu SEH! Edo60 (RN 2HeL 1.1, via the
nasal or oral routes. Such ag %%sﬁ?)a ) be carried odt wWith a spray
he

formul ation conprising a conpou ’AVEnti on and a suitable carrier,

opti onal | suspended in, for | a hydr.ocarbo opel | ant .
P l;/o own?g the same procedure S cri edein Exam%:lle 1 ﬁ 0 ptrr nFl) the appropriate

aminoacids of formula II (prepared as described in Description 1), and secondary amines
20  of formula PhCH(NH;)R, compounds of Examples 4, 6-11, 15, 16, 19, 20, 26, 31-33, 36-.

38, 41 and 43 were prepared.

Compound of Example 5 was prepared as described in the procedure of Example 2.

DESCRIPTION 2: 4-Phenyl-4-oxobutanol

25 11.2 g(130.01 mmol) of y -Butyrolactone were dissolved, under mtrogen atmosphere, in
50 ml of dry THF. The solution was cooled to -78°C and 21.7 ml (43.4 mmol) of2M
pheny! lithium in diethyl ether were added dropwise keeping the temperature between -60
and -70°C. The temperature was allowed to rise to room temperature and the solution was
stirred 1 hour. The reaction was quenched with 30 ml NH,Cl 10%, diluted with water, :

30 extracted with Et,O and evaporated in vacuo to dryness. The crude product was dissolved
in 100 ml of EtOH, 10 g of KOH pellets were added and the mixture was maintained at
room temperature overnight. The solvent was evaporated in vacuo to dryness and the -
residue, dissolved in water, was extracted with Et,O. The organic layer-was dried over
Na,S04, evaporated in vacuo to dryness and purified by flash column chromatography on

35  230-400 mesh silica gel, utilising a mixture of hexane/EtOAc 7:3 as eluent, to afford 8 g
of the title compound.

C1oH120,
MW =16420
40 IR: (neat) 3375, 3060, 2952, 1674, 1598 cm™.
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5 Preferred spray formul ati ons conprise m croni sed conpound
particles in conbination with a surfactant, solvent or a dispersing agent
to prevent the sedinentation of suspended particles. Preferably, the
conpound-werssisgde size is fromabout 2 to 10 microns. A fBETEES/IHe - of
adm ni stration of the compounds of the invention conprises 10 transder nal
delivery utilising a skin-patch formulation. A preferred fornulation
conprises a conpound of the invention dispersed,in g pressure sensitive
adhesi ve W@CEBW@Eé o(dtphenyk4-gxo)pptyl-dRhenyIniperaZIfg  he conpound to
diffuse fSrp{30t40enmol of#-Phenyirconphutahel apd #ig (BB51 tamol) el TEA wergdilyieds i ent . For
. a const anindérdiittogeh afifdsphiére/ia@0smiaifdey OHCln, Therseltion was coléd toeCaddesi ves
known ' 4.1% stgs%%m %?ni%ﬁiaﬂés%l hbhmsronaéwaﬁadaedmapmeqz mgethesed. As

: rrentl d (}{ QLo 3P 8 o mABm| ggmp@rt i cul.ar
corrpoun !El% % co JtIOI‘l gquency and :
route of ¥ ?%Htt 31"@ ﬁf#‘%‘ggﬁg}‘“??mg%ﬁwﬁr m 20 to 1000
ng and prosganicigyer PV?F(N?@ "? ‘f?a 88 &0, 100, '
150, 200 (6Q§©mmibofxss:;ypws@mnwre #hsWsmay be
adni ni st maﬁmmMm@sMWaMin@mo,m@QW daily,
and type twﬁﬂﬁEtOiﬂidmmméfﬂﬂh&o?@nic@haMWushédm | gvaperated it he ‘r ange
100 to 3000 Adifuirifield by ttiaﬁhéﬂhhﬂmél%& hy 6 230-900 esh sllida® 20 Ny of

gfteic\égi Ingg%&glg#%] tﬂw@ﬁg‘clgieﬁ%%izl %kl coelt ogl%zﬂp e ggf!srg?e tegpglc;/gdt e

© . with corrpounds of the 25 invention when adm nistered in accordance with

t he i nverfiBnN@he present invention al-so provides a nethod for the
t r eat¥entMMaA68.4pr ophyl axis of the Primary and Secondary Conditions in

marmal s, [Ra(KBr)BA46) 362, A02A2880N1GB4, HOAPHS02c254ad36, 688 car'i ng to the mammal
I n need of such treatnent and/or prophyl axis an effective, non-toxic

phar maceut | SRSCRIPATORIY: 2R PReryI2 Aylpiepasnd-yife thl -formula (¥) or a
phar maceut i gsalt or solvate thereof. e activity of the

s i ‘%&“"ffmﬁa&m@»@w i Al o

mmol) of 4-(4-phenyl-4-oxo)butyl-1 -phenylpxperamne were added’ and the mixture
refluxed 2 days. After cooling to room temperature, the solution was acidified with 6 N
HCl to pH = 7 and extracted with EtOAc. The organic layer was dried over Na,SO, and

25  evaporated in vacuo to dryness. The residue was punﬁed by flash column’
chromatography on 230-400 mesh silica gel elutmg with AcOEt/MeOH 80:20 containing
2% NH,OH (28%). The crude yellow solid was triturated with warm EtOAc to afford :
1.24 g of the title compound as a white powder. '

30 CyHyN;0,
MW =437.55
IR: (KBr) 3432, 3060, 2600-2200 1736, 1604, 1498, 760, 700 cm”

Following the same procedure descnbed in Example 1 and starting from the appropriate
35 aminoacids of formula IT described in Description 4, compounds of Examples 12-14, 21-
25, 27, 29, 30, 35, 39, 40 and 42 were prepared. ' '

EXAMPLE 17: (S)-N-(a-Ethylbenzyl)-3-[(4-oxop1per|dm-l-yl)methyl]-Z-
phenylquinoline-4-carboxamide
40 0.1 g (0.192 mmol) of (S)-N-(a-ethylbenzyl)-3-{(1,4-dioxa-8-azaspiro[4.5]decan-8-
yDmethyl]-2-phenylquinoline-4-carboxamide (compound of Example 9) were dissolved
in 20 m! of 6 N HCI and stirred at room temperature for 24 hours. The solution was
basified with 6 N NaOH and extracted with EtOAc. The organic layer was dried over
Na,SO, and evaporated in vacuo to dryness to afford 0.040 g of the title compound.
45
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[ Me-Phe[err]]-NKB or [[err] H -Senktide, to guinea-pig and human NK3
receptors (Renzetti et al, 1991, Neuropeptide, 18, 104-114; Buell et al,

1992, FE 1), 90-95; Chung et al, 35 1994, Biocheg.Bi ., Res.
Conmun. %‘i‘b%égé“’ 967-972). 18 WD 98/52942 o PLAaBRD1
PCT/ EP98/ 03014 The binding assays utilized allow the determ nation of the
concentration of the individual conpound required to reduce by 50%t he

[[err] 1] #l\/ﬁ [err]] NKB and [[err]H - Senktide specific binding to NK3
receptor | brium conditions (IC50). Binding assays provi de for each
corrpound lyean ICerr] value of 2-5 5 separate experinents

performedMﬁ’r? SI icate or triplicate. The npbst potent conpounds of the
present i fulghs-dd.00s0.36¢MeOH) val ues in the range 0.1-1000 nM The
NK[ er rq - aIR: @IBFY 3299,58050,2964, 1933;m4cmmowmslm 763, 701eaeht invention i's
det er m nqd[sbx)kbfposa’psbww gowehmémahop dary Ndus et/ & @E%I%OM the

guLBe? pi gI | 0 Co 1}'})’%"59' Q 05’118( 0) and
rabbit iso |

e A A s o
rabbi10in-vitro functional a%?@ﬂﬂr?d@(méﬂh&% (! una8(ddsdHx a nmean

KB val ue of 3-8 separate expérlllr(ﬂt;lﬂH),Mﬁe(ls;eZHKjBZBQ-Z.Iﬂa(m,diDethtQ?qm of the
i ndi vi dual conpound requiredq 4CZHR 033f(B13 ri ghtward shift in the
concentration-response curve o sen tide. Human receptor functi onal

assay allo tration. diy W dual
o npﬁ g ﬁmﬁ € 'w@ Jg} ?‘h%b&‘%ﬁ‘)cf@@ ‘H%Vmégsnﬁﬁ 3-iipleiohys-
nobi I at| Q t NKB. In thjs assay t he corrpounds of
the presef$ |gr(9€ﬂt‘m¥3ﬂ) pE %(%rsﬂu J@-oxopiperidiar i-yDmethyll-2r he conpounds -
of the pr phenylquinelinerticorboxamidei{campaugd nﬂEzcamnie 27) werddissolvediinol Sopl efhei r
ability tMeOHiThesoltion asicholel tof5S°Cland 0085 glof DaBEHR (2.5lgarAol) wereutided

portionwise. The reaction was stirred 3 hours at 5°C and quenched with 6 N HCL. The

20  solvent was evaporated in vacuo and the crude oil suspended in 6 N NaOH and extracted

with CH,Cl,. The organic layer was dried over Na,SO, and evaporated in vacuoto
dryness. The crude oil was purified by column chromatography on 70-230 mesh silica -
gel, eluting with a mixture of EtOAc/hexane 60:40 containing 1% NH,OH (28%), to
afford 0.32 g of title compound. :

25 .
C31H33N;0;
MW =479.63
MP =203-207°C
[a]p>® =-48.7 (c = 0.4; MeOH)
30 IR: (KBr) 3400, 3294, 1640, 1536, 1492, 1132, 1062, 764, 700 cm™.
MS: A) ESI POS; TSQ 700; solvent: methanol/ spray 4.5 kV / skimmer: 60 V/ capillary
220 C; B) CID OFFset = -49V; m/z: A) 480 (MH+); B) 480; 345; 261; 244; 216.
300 MHz "H-NMR (DMSO-d¢): (373 K): 8.69 (d br, 1H); 8.00 (d, 1H); 7.71 (m, 2H);
7.58-7.27 (m, 11H); 5.11 (dq, 1H); 3.79 (d, 1H); 3.50 (s,
35 ' 2H); 3.32-3.22 (m, 1H); 2.47 (m, 2H); 2.30 (m,2H); 2.01-
1.82 (m, 2H); 1.80-1.70 (m, 2H); 1.43 (m, 2H); 0.99 (t,
3H).

EXAMPLE 28: (S)-N-(a-Ethylbenzyl)-3-[(piperazin-1-yl)methyl]-2-
40 phenylquinoline-4-carboxamide
1.75 g (3.2 mmol) of (S)-N-(c-ethylbenzyl)-3-{(4-benzylpiperazin-1-yl)methyI]-2-
phenylquinoline-4-carboxamide (compound of Example 26) were dissolved in 50 ml of
EtOH. Then, 0.5 g Pd(OH), and 0.8 g (12.6 mmol) of ammonium formate were added.
The mixture was heated to 80 °C and 0.12 ml (3.2 mmol) of formic acid were added. The
45  solution was refluxed 1 hour and, after cooling, the catalyst was filtered off. The solution
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[[err]1]-NKA or [[err]H -NKA to human NK-2 receptors (Aharony et al, 1992,
Neur opepti de, 23, 121-130). The binding assays utilized allow the

determ nation of the concentration of the individual conpound required to
reduce byyorbdre [[err]1]-NKA and [[err] H -NKA speci fic PXB/EPIBO3M4ng t o
NK2 receptor in equilibriumconditions (I Cferr]). Binding assays provide
for each conmpound tested a mean IJerr] value of 2-5 separate experinents
performed in duplicate or triplicate. The_npst poteefl C of the
present iwassnapasated frongcuadjoudryness; disselyed in HaQband exty @%}{m@‘ such as

- 1- 1000 nidrganieiapés-vasainied gueriNa SQcanidvagorated irecuotaisymas 9 esent
i nventi onyds mﬁﬁb@bﬁrﬂﬂﬁﬁbohﬂn@&rommgfapmboﬂ 230:4000meshisilivatgel utitisingdk- 2~

recept or - ARMIE Wfﬂidniﬁxh@[‘%ﬁﬁﬁbﬂz(ﬂk%)ﬁstﬁhngéﬁ%mﬂa Biol.
s el SR e e |
reduce bwhﬁﬂ%d(‘?‘h"%sr elrg?f |on i nduced by the

agonist NKA. In this assay, the corrpounds of the present i nvent.i on behave
- as ant ago@jH§N,035 The therapeutic potential of the conmpounds of
* . the presedW =#64)62i on in treating the conditions can be assessed using

~rodenjg dlmasﬁ.ggpdpls As stated above, the conpounds of formula (I) are

‘al so cons Qﬂeaoe.d 489 ke ?gémlq as di' agnostic tool. Accordingly, the invention
i ncl udes %g %E\ 3285 51 Q00 UER0393 01008, ')’@ 9@1 &R942 -

PCT/ EP98/ Or tﬁ?nof{sé!’w’g% s @%"‘L%S} ﬂWty or .

neur oki ni
nprl ses

underacti vi t320 ¢ssB) Eﬁllﬂé‘d’@"&@(ﬁ:?ﬂl@oﬂgﬁ égon); nﬁ {
the ut® of a2@oRpmAib. of fornmula (1) as an antagoni st of said activity, for
“exanpl e i pgj Mz TE-KMR (DMSOek):(B53 K)i 821 (Hae,ER; $00 (B IEN: 578768 dmed i nosi t ol
phosphate 5 turnover or el gH)r759:7.41 Gho8H); 21394dd,i2¥D5 7.20(dd, bH);&.1de| |

sanpl e obtained froma pati egd; 1H); 3.50 (s, 2H); 2.39 (m, 41.1),200.1 80(m 6H); 0.98

® 3H)

EXAMPLE 34: (S)-N-(a-ethylbenzyl)-3—[(3-oxo)pyrrolxdm-l-ylmethyl]-Z-
phenylquinoline-4-carboxamide

20

~ 0.075 ml (0. 86 mmol) of oxalyl chlonde were dissolved, under nitrogen atmosphere, in2
25 ml of dry CHpCly. The solution was cooled to -55°C and 0.135 ml (1.9 mmol) of DMSO,
dissolved in 1 ml of dry CHpCly were added dropwise, keeping the temperature at*-55°C.
The solution was maintained under stirring for 2 minutes, then 0.4 g (0.86 mmol) of (S)-
N-(o-ethylbenzyl)-3-[(3-(S)-hydroxy)pyrrolidin-1-ylmethyl]-2-phenylquinoline-4--
carboxamide (compound of Example 32) dissolved in 2 ml of dry CH2Cl; were added -
30 dropwise, maintaining the temperature between -55 and -50°C. After 15 minutes, 0.56 ml
' (4.0 mmol) of TEA were added dropwise and the temperature was allowed to raise to
room temperature. 5 ml of HyO were added, the organic layer was separated and washed
with sat. sol. NaCl, dried over NapSO4, filtered and evaporated in-vacuo to dryness.
The residue was purified by gradient flash column chromatography on 23 0-400 mesh
35 silica gel using as starting eluent a mixture of hexane/EtOAc 70:30 and as final eluent
hexane/EtOAc 50:50. The crude product was triturated with pentane/i-PrpO to yield 0.25
g of the title compound.
C30H29N302
M.P. = 142-145°C
40 M.W.=463.58
fo]p”® = -50.4 (c=0.5, MeOH)

The compounds of the Examples are summarised in Tables 1 and 1A, while in Table 2
spectroscopic data of compounds of Examples 4-16, 19-27, 29-43 are reported.
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Conparison of such activity in the presence or absence of a conpound of
formula (1), wll disclose the degree of NK-3 and NK-2 receptor invol venent
in the negdj.ati of agonist effects in that tissue. The f i

Descri p?ﬁggg%ﬁ]ﬁstrate the preparation of the intermnedi a?gi&%@bﬁé 10
the follow ng Exanples illustrate the preparation of the conpounds of the

i nvention. 20 WD 98/ 52942
PCT/ EP98/ 03014 Descriptions and Exanpl es DESCRI PTI ON 1:

3-[(S)-2-(Methoxycarbonyl )gyrrolidin.l-yll-2-phenylquinoline- 4-carboxylic
aci d hydrochloride 10 g (37.98 nnol) of
3- net hyl - 2- phenyl qui nol i ne- 4=car boxylic acid (CAS [43071 45-0]) 5 Jwere
suspended in 1000 m of 1,24 & chl oroethane; 13.67 g (76.80 mml) off N
bronmosuccinimde and 1.0 g |[(& 13 nmol ) of di benzoyl peroxide were gdded and
the suspension was refluxed imr 24 hoyrs. After gooling, the reagfifon
m xture was evaporated i n-va&uo agd d@sol vegd i ne150 gr ofoarﬁydgms THF.
Then 19.63 g (193.99 nmmol) Jof THA+and i19.68'g (148. 89 mml) of L+ 10
proline nethyl ester hydrothaorl de were added, the m xture was stirred at
roomtenperature for 6 hourfsgnd evapor at ed i n-v cuo to dryness. THe crude
oil was dissolved in a K[erf erf] saturated sglution, and evaporlated in
vacuo to dryness. The solid EeSi dlﬁe m Xt ur egwas m/ashegi wte Eglernd]iO
acidified with HO 6N and ey oral:ed i®-vaco togdrymess. Thejcrig solid
was triturated in MeOH, the Iurtl?.bn wWas fi B eref of fg 15 ScoBced rlated in
vacuo, and resulting oil purf fied by gradient columm chromatogriaphy on
70-230 nesh silica gel usy\ﬁgha N gure of CH[err d [err]/l\/EC]—I 9051C
containing 1 % NH err] OH (2B9® %sgtaréd ng an
CH err]C[err]/MeOH 70: 30 cp@ & hizhg 1% NH rr] fg'na >dl uent .
The obtained product was di s$b’vEe in :Et[ergo agd aq@dl &g
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with HO/Et[err]O and the precipitate so forned was recovered by suction,
affording 0.56 g 20 of the title conpound as browni sh solid. )
CerrJ]Herr]Nerr]derr].HJd MN426.90 MP > 90[err]C (dec) 25 IR (neat)
3424, 296®0 98/Bida2 1632 cnferr]. EXAMPLE 1: ' PCT/EP98/03014 . -
(S)-N-([err]-Ethyl benzyl)-3-[(S)-2-(nmethoxycarbonyl)pyrrolidin-21-yI]-

2- phenyl qui nol i ne- 4- car boxam de hydrochloride 1.0 g (2.56 nmol) of
3-1(S)-2-(Methoxycarbonyl)pyrrolidin-1-yl]-2-phenyl qui noline-4- 30
carboxylic acid were dissolved, under nitrogen atnosphere, in 30.mM of a

80: 20 rfixturne ol THF CH erTJCN._The sorurron was cooled at O Jerr]C and
0.38 g (& 8% nmol) of HOBT, 0.36 g (3.58 mml) of TEA and 0.42 g (mml
3.06) dfQ(S)f-[err]-ethyl benzyl am ne were added. The solution was stinfred 5
m nut eq &nd |0.58 g (2.81 mml) of DCC, dissolved in 18 ml of
CH err]|@Jer[r], were added dropwi se. The mixture was stirred 2 hours|at O
- [err]CjJ Bhen ¢he 385 gerrpe@at uge vias allowe@tofraigeqo rgomtefperdture
. and thg readtfon has fai nt i ne® urler ;sti;rrﬁng Tor B Mpurs The =
i - precipiftated di cycl ohexylurea was filtered off and the filtrate was
. evaporgtgd ijn vacuo to dryness. The residue was dissolved in CHerr]@ [err]
- and wagh§d with 1IN NaOH The organic |ayer was dried over Na[err] SO grr]
and evpgrgtled in vacyo togryf@ess, The grude pgrodygt was purifigd by
gr adi ent Zcoljulin chir on€t ogr Fphyon A0 = 78230 n@sh 3il3 ca gel uskng g
m xturd Bf HeRaneh Et GBc 90§10 & skarfd ng elwueng a@l & m x@re ot
hexane/|Et OAd 70/ 3D contai nfng Tv NF[ efT] CH (289" as fihal &l uent ™ The
product} obt i ned was di ssogvedg n Et[err]O and aciggfied with HCQ/Et[lerr] G
the pr ecEpighacts‘e so fornmed Was HEecover 'eod gy scyctgpngi Iotrat ian af or dijng
i el [ Dl (] -~ ~ ~ z
0.2990§Eez:t|t%ec%‘rpou§f.% 22 2 2 22z 2 %
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WD 98/ 52942 PCT/ EP98/ 03014

de rr]H[err]N[err]CIerr] HO MAN=544.10 MP > 127[err]C (dec) [err] = - 38.6
(c = 0.06; M 5 IR (KBr) 3434, 2932, 1746, 1664, 155 cnerr]
. A VOSSR TSQ 700: sol vent: net hanol / spray 4.5 ip\?lj/ E”Z(ﬁmér 60 V/

capi IIary 220 C, B) ESI" DAU+508 (Col l'ision gas: Argon). mz: A) 508 (MH);
B) 508; 373; 261; 244; 220; 119. 300 MHz 1H NWR (DMSO-d[err]) (353K): [err]
8.75 (d br, 1H); 8.00 (d, 1H); 7.74 (m 2H); 10
7.58-742 (m 8H): 7 38 (dd_2H)- 7 29 (dd._1H);: 5.11 (dt, 1H); 3.89 (s, - -
2H); 3.29 (s, 3H); 2.99 (dd, 1H); 246(m lH?, 2.26 (m 1H); 2.04-1.80 (m
2H); 1;§‘8-1.40 (m 4H); 0.97 (t 3H). 15 EXAVPLE 2:

(

(S) - NH{(&- Etjhyl benzyl )-3-[(S)-2-(hydroxymet hyl }pyrrolidin-1-yl]-2-

phenyligld ngl i ne- 4-carboxamde 1.6 g (3.2 mmol ] of

(S) - N|(@ Etjhyl benzyl ), 3- [ S) - 2- (nethoxycar bonyl ) pyrrolidin-1-yl]- -
2-pheny1§qw nol i neg4- car bexani deé (C@quand of Exanple 1) were dissol ved,
under |ni trdgdn at m)sphere in 40 m' of *'t-BdOH| 0.6 g (15.86 nmml) of NaBH4
were gddded jland 20 the solution was heated to{80[err]C. Than 5 nl of MOH
were dd&ed land the sol ution regl uxed 6 hours. |After cooling, the reaction
was quefehgd with 10 mM of wat®& and 10 m of |6N'NaOH The sol ution was
evaporjated | 18 vacao to d@nessSand«t he resi duep was di ssolved in EtOAc. 1.5
g of § gﬁl Rdd&, thg sus-pengl on%wag stirred 1 hour, filtered off
and eV |n3vad%o £ dryﬁesscv~t0o~aff8rd< 0.4 g of the title conpound.
25 (e err]NJerr]dJerr] MV = 479.63 M 85489[err]C
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- filtered off and evaporated i
“the title conpound. 22

[err] = - 83.5 (c =0.12; MeOH) 30 IR (KBr) 3420, 3251, 1638 cnferr]. M5

A) ESI POCS; TSQ 700; solvent: nethanol/ spray 4.5 kV / skimer: 60 V/
capillary 220 C, B) ESI DAW480 (Collision gas: Argon). niz: A 480 (MH);
B) 480; 3we9sAZ®2 261; 218; 119. 300 MHz [err] H NWR (DI\/SO @K:E!EP}):)/O:(O%BK)
[err] 8.89 (d, 1H); 7.99 (d, 1H); 7.72 (ddd, 1H); 35~

7.66 (d, 1H); 7.55-7.42 (m 8H); 7.39 (dd, 2H); 7.30 (dd, 1H); 5.09 (dt,
1H); 4.02 (d, 1H); 3.62 (d, 1H; 3.38 (m 1H; 2.91 (m 1H; 2.79 (m 1H);
2.28 (m 1H; 2.02 (m 1H ;~2~864+—8+—tm—2H—3—68—m—tH+—3F—45-31—36- (m
3H); 1.00 (t, 3H). 40 EXAWMHLE 3:

(S)-N-(a-Ethyl benzyl)-3-[( S»)g'zﬂ:qlrdaoxypy-urol i it n-1- 5&4 ]-2- ~
phenyl qui nol i ne- 4- car boxamijd ¢ il i c&gel ltergd in the | a@ step of
Exanpl e 2 was suspended in and stirted for 2 hdurs. The mixture was

vacuo to dryness, to afford 45 0.24 g of
/'32942

N&rr] MV = 493.61 )P 188, 192[err]CS

: }gnrull Wwil) &00- 3200 1ﬁ40 1@3)0 1500,

PCT/ EP9/ 03014 C[err]H err]
[err] =- 29.7 (c = 0.5; M

ol
f%g_% HE
(f-':

764, 702 cnferr]. MS: A) ESI’SPQE \$SQ 7@ sol:‘a/ent NTEt haﬁol/ sgray 4.5 kV
/ skimmer: 60 V/ capillary|= g =
¥ a|Q e & g 9 Q
= = o ™ n h g
32 % % % Z %
Q X N ™ . [+ L]
R T T T T
=Rl S S S S S o
- |8 &8 8 e @ @
R g | m m o s o o
<
]
= _
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2 g | & & =& & &

-—CH,—N/J,_'OH

—-cn,—NO\OH
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220 C, B) ESI DAU+494, 308(Collision gas:

Argon) ;

O ESI NEG TSQ 700;

sol vent: nethanol/ spray -4.5 kV / skimrer: 60 V/ capillary 220 C, D) ESI
DAU- 10 492 308(Collision gas: Argon). niz: A 494 % ,E% 516 (MNa+)
B) 516; MO/ 403 353 C) 492 (M H): D) 492; 448: 2BGVEBYMSOH,, 300
MHz [err]HNVR (DMSO-d[err]) (333K): [err] 11.85 (s br, lH), 7.93 (d, 1H);
7.75-7.51 (m 6H); 7.42-7.35 (m 7H); 5.10 (dt, 1H); 3.85 (m 1H); 3.75 (d,
1H); 3.60 (d, 1H); 2.80 (dd, 1H); 2.41 (ddd, 1H); 2.09- 15

) T : X (m 2H); 1.45- 1.32 (m 1H);
0.95 (|t 3H) Fol | owi ng t he sane procedure described in Exanple 1 and
startijnd gom—the approprlabe a®inoeid of formula Il (prepared as

descri @g @scr tion 1) ar@ secpndgry|am nes 20 offormula

PhCH( ]) R conpounds of Exanples 4,6-11, 15, 16, 19,20, 26, 31- 33, 36-

38, 41 and 43 were prepared. Conpound. of EX

anple 5 was prepared as

descriped in the procedure of Exanple 2. SCRI PTI ON 2:
4- Phen Iu,4wxe:but anol 25 Pl.29 (0. & ) of y -Butyrol actone were
di ssol pel, ,,_unél% rogen atnospgher & |r|:‘5(b m of dry THF. The sol ution was
cool ed 1578[%rr]eand 21.% (438 mRi) of 2 Mphenyl lithiumin -
di et hy t ker Were added dr opw se keepl ng tthe tenperature between -60 and
-70[erf]C. The tenperature was allowed to fise to roomtenperature and the
sol uti bn was %Il‘l‘%i 1$our NTh@ re t|Q51 was quenched with 30 M NH err] d
10% d |,3Itﬁj h ter* 30'°t ~Wijth Et[err] O and evaporated in
vacuo %ude%ro%ct} igsolved in 100 M of EtOH 10 g
of KOH rﬁall tsm.ower ,..ad tug was maintained at room
t enper atir & ovar ni ght . Ghe &bl veht Wals &agorated in vacuo to dryness and
t he resgi due, dissol ved in water, was extradqted wwth Et[err]O The organic
| ayer-was dried ovek errkSq etr] ,~evaporlated in vacuo to dryness and
purified*by fl%9sh &l % c_hgmagrar%hy “on |35 230-400 nesh silica gel,
utilisJ ng a mxture of hexane/EtOCAc 7:3 as |eluent, to afford 8 g of the
title ¢onpound. err]H err err
. :? sl d a ] :L Eq :I‘.] I om
s £ & & £ & & #
rxZ 5 55
E o\( Qg" I"Q T
JQO T 0oQ
ﬁ? [z | [z [z 5 (z <
n L
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e
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.45 23

1598 cnferr].
PCT/ EP98/ 03014

2952, 1674,

3060,

IR (neat) 3375,

164. 20 40

WD 98/ 52942
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The
silica

The organic
(289@: The crude

BepmtosEay.

OH

the sol uti on was

to pH = 7 and extracted with EtQCAc.
evaporated in vacuo t

After cooling to roomtenperature,
acidified with 6 N HC
Na2SO4 and 25

| ayer wa
resid

fied by flash colum chromat ography on 23

el uting with AcOEt/MeOH 80: 20 contai ni ng 2%)NH[err]

SwE o488V er
ue was puri

refluxed 2 days.
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8.00 (d, 1H);
3.50 (s, 35

1H);
bctawbiibaoft)

1H);
2.01-
EXAMPLE 28:

3.79 (d,

8.69 (d br,
1H);
3H).

2.30 (m2H);

(373 K):
5.11 (dq,
0.99 (t,

2.47 (m 2H);
1.43 (m 2H);

1H);

7.58-7.27 (m 11H;

R )

(S)-N—([err];EthyIbenzyl)-3-[(piperazin-l-vl)nethVTL-Z- 40

3.3

300 MHz [err]H NVR (DMVBO-d[err]):

7.71 (m 2H);

2H) ;

1.80-1.7
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29-43 are

PCT/EP98/03014 _ -

while in

19- 27,

The conpounds of the Exanples are SUMar | sed in Tables 1 and 1A,

Table 2 spectroscopi c data of conpounds of Exanples 4-16,

report ed. .wiPog/s2080 98/ 52942
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PCT/ EP98/ 03014 [err]

‘(HE
0960 {(H1 ‘W)6Z 1-6€'T (HT ‘WT9']
-8L°1 ‘(HZ ‘W)08'1-00°T *(HZ ‘W)y0'

-ZlT (HT W)oTT-EET HI PIYEHI | (wodry
PILE ‘(HI W 5)p6'e {(HT ‘WI68'€-86'€ 583 uoIsI0D)99p+NVQ ISH (€
(HT WIS ‘(I ‘PPI6TL “(HT PPISE’L D 02z Arejpides /A 91T 19T 0
(M8 W)TY'L-09'L ((HE WZL'L ((HI | 09 Jeurups / A 'y Aexds /JHOSN | “€LT€0€‘1€€ (A | SEST ‘PEST “P96T “0E0E
‘P)00°8 “(H1 “Iq P)z8'8 :(31 £5€ “OSNQ) suaAtos {002 OSL ‘S0d 189 (V GHIAD 99% (V | ‘6S0€ ‘001€-009€ Ge) | €€
B (HE
M96°0 ‘(HT ‘6T 1-6€'1 “(HI ‘WY1
-8L°1 *(HZ “w)08'1-00°C ‘(HZ ‘W)0°'C
-21°C (HE ‘W0z T-€€°C ‘M1 ‘PIYE (H1 (uo3ry
PILLE {(HI 19 S)y6'E {(HI ‘W)68°€-36'€ :s5e3 uoIsIfI0D)99v+NVA ISd (d
of SHHT WIS “(HI PPI6T'L “(HT ‘PPISE’L D 0zt Areqprdeo /A 16 91T W0 PHST
o (H8 ‘Wizh'L-09'L (HE WTLL ‘(HI | 09 ewrmpys / AY Sy Aesds /[HOSW [ ‘19T *€0€ ‘T€€ (A | “€€9T “L8T “S96T ‘0€0E
o rm ‘P)00°8 (H1 99 P)z8'8 :( £SE ‘OSNQ) uaA10s 100, OSL ‘S04 IS4 (V (+HIN) 99% (V | “190€ ‘001€-009€ (*a3D | z€
3> _ (HE
9 Q 86'0 (H8 W)S0'1-62'1 ‘(Y “W)sH'1 (uodry
] -$S°1 “(H9 ‘W)08'1~€0°C “(HT S)St'e :se8 uoIsI([0D)§1$+NVA ISH (€
{1 Wor's ‘HIPPI6T'L “(HT ‘PPISEL O 02T Arepide /A 91 109 869 ‘BEL
~—— {H8 WOop'L-09°L *(HT WTL'L (HI | 09 39wy / AX §'p Aeids [HOIN | ‘#1T i€LT'€8E (A | ‘8SL “‘ESHT ‘BEST “1€91
4 ~pY00'8 ‘(H 1 99 P)08'8 (3 £5€ ‘OSNQ) suaafos ‘00 OSL ‘SOd 1S9 (V (+HW) 81§ (V ‘290¢ ‘s9z¢ (jofnr) | 1€
o ~(mdd)dIN SEONIpU0d S z/m Al xq
RSN €p - L1 sojdurexyq sy yo spunodwiod Jo ejep oidoossonoadg
BB VII 219e],
£ &
660
(alyaly el

37



PCT/ EP98/ 03014
PCI/EP98/03014 ',' .

THE D860 Wz

‘W)L 1-10°T ‘(Hy “W)Z0°T ‘(HY W)TI'T

WD 99/ 52942

WO 98/ 52942
WD 98/ 52942

[err]

WD 98/ 52942

WD 98/ 52942

PCT/ EP9S/-WS0oB52943r 1 |

PCT/ EP98/ 03014
PCT/ EP98/ 03014 [err]

WD 98/ 52942
PCT/ EP98/ 03014 .

[err]

uodry
(HE VovT {HT D19°C {(HT 5)0s°€ ( 881
¢ Gae ~ € P v 6 ¢ :se8 ¢ ¢ ¢ ¢
1 P)01'S {HE POTL e Wz, | 5% W00 B ooy MM 022 *LYT €9C *L8T
-0€'L “(HT ‘PP)3EL {(H9 W)0O¥"L-0S'L . ¢ ned cb seB mEots ‘18€ ‘veb ‘695 (A
“HE ‘WSS, (U WIL'L (E1 Poo'g | 09 TIPS 505y SEO TS/ AT 1€ ‘bep W gy 2891
(rr1 ¢ . e e ¢ vuo109 /D00¢ ‘dea Lexds /HOSN ] -
“(H1 “1q P)18°8 (oseq 5B Y £5€ ‘OSNQ) o105 001 DSL S0d 104V (V HIN 695 (V | “po9z-9z0€ ‘seve (D) | L€
. (HE V060 | - (uoBry
.Em %m 0(HT .&5. 1-107(H8 | .5 worst e
‘ p . 11100) £6v+0Vd 10dV (d o Corm €
- W)00T-60°T *(HT Dozt ‘(HT S)os’e 5 051 Areydeo /5 | €11 *0CT°192 L8T
‘(H1 P)OI'S “(H1 PPISTL *(HC PPIBEL | o9 sourmpys jisd o se8 peoys ) A% | -85€ *18€ “E6V (g R
‘(a8 ‘woyL-85L “(HT WEL'LHT | "¢ guozon /ygog ‘dea Lexds JHOSI 8SE “I8€ | OEST ‘9E91 ‘TIBT-896C
38 8 ((H1 2 P)I8'8 ‘(1 £S€ ‘OSND |  “qusayos ‘00, OSL §0d 1DV (V ‘GHW) g6v (V- 090€ ‘78z (13D | 9¢
[AY Syt . vy € ¢ .EM Aﬁoma
9660 ‘AT "ML T-10T XHE LT | 553 worsyron) g6p+AVA 10dV (&
- (Het wWosT-0£°€ J(HI WL {(HI | 0 051 Arefpdeo /A ‘el
- ‘PP)OE’L (HE PPIY'L ((HT PIBY'L(HL| 1o ssousurs /isd g 58 oS / AX 611 97T *SLT ‘0EE .
“w0s'L-09'L (T PPI6LL ‘(L PISOS | ¢ guozon yopoc “dea Lexds /ospy | E6€ “S6E €6V (& | 0 $EST 1491
"(H1 ‘19 P)ST'6 (eseq B 58y €5€ ‘OSIND | “yuoajos ‘00 DSL SO 1DV (V (HHW) €6v (V | ‘LYST-LT6T ‘LEYE e |  SE
"(HE 9)96°0 {HT “W6L'1-00'T (HT (uotsy
D00°T ‘Y WOYT-TST HTWLE | 1508 norsy
. pfilgis . __oov yor+nNva Isd (4 - :
m (H1 WOT'S {(HI ‘PPISTL ‘(HT PPILE'L 3 02z Ameides /A 02T ‘19T ‘€LT W 161
D (H8 W)0EL-09'L ‘T WISLLHL | v fexds miOd 6T ‘18€ ¥y (A | ‘6€91 ‘SHL1 SE6T 'LI6T
D 0)10°8 {1 9 P88 (3 £5€ OSWD | & ruep i AAEY LR OB (H) 9% (v | ‘050€ “650€ ‘vz GaD | v
a8
L
3
o

38




WO 98/ 52942

Bi ndi ng
err] 2

6

AN

Em

[err]

PCT/EPY98/03014 -

o < P80 {(HE ‘PoT’ _.Eo ‘S)OL°T {(HI

" “wye0z-0zT {HE v (H©T PPI6H (roatv
: § il se8 uoisiioD) gey+Nvd Isd (g
4 (HI ‘PPI6TL “(HT ‘PP)SE"L ‘(H8 ‘W)0p'L . = WoNN Aredes /A 91z "o
“09°L *(H1 P)69'L “(HI PPIEL'L T | 0. soumupjs ; AN o'y Aends goopy | YT 68T ‘8€v (8| LEST ‘TE9T T9LT ‘€18T
_ ‘P08 “(HI “1qP)6L'8 (1 £5€ ‘OSINA) JUBALOS “00L DSL SOd 18T (V G+HD) 8¢p (V| “1L6T “190¢ ‘TLze GaD | 1
% D001 (HE W)09'1-08'1 ‘(HT W)08'1
-00°C “(Hp WOE'T-$8°T ‘(HY W)LY (uosry
© ST {(HY WST'EHSE ‘HEDL6E| .08 uorst SLI
= | _ AR S sing : 1sHI0D) 66s+NvVAISA@E |, .
ST THI WOT°S (HT ‘PPILY'9 ‘HT PIL6'9 5 07z Arepdeo 7 | ‘10T “0ST *€6T ‘€8¢
_ g © DUHOL WIETL0§L (HS WWS'L-TIL | 09 10umumys AXSY Lexds ospy | 1TV 9EV 665 (8| " W0 8EST ‘0091 ‘THIT
S HI19P)8I'6 (VAL + N €5€ ‘OSINQ) J0ALOS 002 DSL. 'SOJ ISH (V (+HW) 665 (V | ‘8592-896T ‘ceve @D | oF
¢ - (H9 'P)E6’O ((HE _
SIS V660 {(HT ™08 1-00°C (Hp W)S6']
Q2 g 3 -S0Ti(H9 ‘WeTT-04T (M1 WoST (uodry
LW Eq ~€9'C {(HT W)08°2-06'C ‘(HI WP)II'S|  :s88 uwomsHoD) 1Zs+NVd ISH (g
SSSE | (HIPPISTL ‘(HL ‘PPISE'L {(HT PIOV'L 0 0Tz Amepde /A SHT ST
299 < (HL ™)8yL-85'L ‘(H1 PPITL'L (H1 | 09 -owmupys / AN ¢ Keads [HOSN | ‘SLT ‘s6¢€ ‘TS (A | 10 [EST PEIT ‘6082
-4 M,ws.a (H1 ‘19 P)96°8 (1 £5€ ‘OSINQ) “JuaAfos (00L OSL ‘S0d ISH (V G+HW) 128(V | “L96T 090€ “192€ (D) |  6¢€
- "(H9 L0 |
HHHM ¢ sﬁw ‘wW)56°0-v0'1 S(HT ‘W6L'1-86'T ‘(H (wory
o ma <l w6 1-00°C “(HZ PAV)SH'e PUOSE | cu3 nowsnion) Z6v-+1VA ISH (& .y .
— ¢ (H1 P)OT'S ‘(H1 ‘PPIST'L ‘(HT ‘PPISE’L Doz hmmdess | 61LTOVIOIT "-UI0 869 ‘6SL “T811
= Mm ST 8 wWIorL8sL e WeLL I | o tounmys ) AY o' Auxds poow | C9C VLT 8SE (& | “STZI ‘08€T ‘ZEST ‘9€91
& %w p P)00°8 ‘(HI 1q P)18'8 :(I £5€ “‘OSINQA) :u2A0s $00L DSL ‘SOJ ISH (V (+HW) z6¥ (V | ‘TE0E “090¢ ‘06z CaD) | 8¢
DD DD >
DO
A0 0._
wwww e
GE65- 2
A0 O0 ©—-

39



v I~ o™
m § o mwoo . . O
o . m LO .M o -
o M )
-8
™
[sp () —
o™ o < [ R MO
ANANNNONMO ™M
— [V} (V) . O o O
o © N~ N0 .0 . .
A0 . . .M~ MO -
—AMANIT O — O N . :
o (V)
oS
—i
(€ ‘P)68°0-<(H9 ‘PI00'1 “(HE
‘PIOTT “(HS “WZ0T-€TT *(HYy WHTT (uoBry
-0f M1 WLITPLT HINCE | e wosgrop)izsenvaIsT@| -
® oo N o HPIRISE HT-PPI6T L ((HOL W)SEL T T oz Avemdeo g | 9CT 19T LSTIHSE ) o
T T BSL R PPYEYL (HI PPILL ML | o0 roummpys s Ay o' Keads oswy | CLE €6E - 1TS (: W EEST 9T '0182
P)00°8 {(HT ‘19 P)IL'S :(H £LE ‘OSND) yuoAj0s ‘00, DSL $SOd IS (V +HD 125 (V | ‘596T ‘190€ ‘Yoee (3D | €¥
[ce] - :
S | .
g "(HE D66°0 “(HZ W)BE'1-05'1 (uoSry
8 "(Hy ‘w)08'1-00°C ‘Hy TIIT-ETTHHY | .8 norsmon)sgs+nva 158 (@ SL1
R ‘uN0g'z-0L°C ‘(HI W)OT'S (H1 PPI6L'9 5 ozz Aemdeo /p | (10T a.mm a.R “69€ . .
g “(HT ‘P)68'9 ‘HST WI60"LTSL (HI | 0 ourmmrys / A gy Aesds /HOS | LOE TLV * $8S (g . (100 0091 “6191
. 19 P)6§:8 (HI 19 5)6L°6 (A £5€ ‘OSINQ) JuoATOS S00L OSL ‘SOd ISE (V (+HIN) 585 (V | ‘028T-650€ ‘LSz (ED | v
R T R . .
i AN [QVQV N~
[e 0] N~ (o)) ™ 0. ™~ O I~
.00 . OO~ NN . . (Q\]
O© .N . . .S TANWN O .
DOMSTSULTMAMAOAMLLO

40




hNK-3-CHJ err] = human neurokinin-3 receptor expressed in CHO cell [ines.

hNK- 2- CHO ert] = human neur oki ni n-2 receptor expressed in CHO cell I|ines.
41 WO §/ PCT/EP98/03014, -
PCT/ EP98/% (ﬁ%%%?ai ms: 1. A conpound, or a solvate or a salt thereof, of

formula (1): R[err] wherein, Ar is an optionally substituted aryl or a

C err] cycl oal kdi enyl group, or a (Jerr] cycloal kyl group or an optionally
substituted single or fused g LROmR{ERRacolsBicRl §a%Cctic group,; Ris (err]
al kyl, Cerr] cycfoatkyt=—cCferr cycrgatkvt K%i ' fonarty] substituted
phenyl or phenyl [err] ) kyl ,_an_a'.p.t._'&gﬁiaflg A3 l)1:e<;l-l;f-i-apf~3-me\rrbered
het eroaronatic rihg codfi si nd uphNE-36HO het lor o hANEE-CHQect pd from O and
N, hydroxy (err]lalkyl, amno Clerr] alkyl, Cerr] alkylam poal kyl, di
Clerr] al kyl am nogl kyl, 2C[ err] acyl ani*hoal 1 yl, der 9l koxyal kyl, Clerr]
al kyl car bonyl, cafjboxy, sC[err] al koxyx®arbonyl, Cl1 6 7al2koxycafbonyl Cerr]
al kyl', am nocarbopyl, Clerr] al kyl am nﬁcar bonyl, di gserr] :
al kyl am nocar.bony}, hal ogeno ([ err] all' yl; or Ris a group -{(CHerr])[err]
wherein pis 2 or{3 whi & group forms%% ring wth a%‘grbon a{om of Ar;
Rlerr] representsihydrogen or up to fgsir optional sulgstituenis sel ected
fromthe list congisti nﬂl of: Clerr] a 5y|-, Cferr] aléé;a?nyl , atyl, Cerr]

al koxy, hydroxy, halogeh, nitro, cyand, carboxy, carpbbxam do| sul phonam do,
C err] al koxycarb¢nyl, 42ifl uoronethyl? acyl oxy, pht3% i m do| am no or
mono- and di-Clerj] al kyjam no; R2 repgesents a noi egy
-(CH err])[err]-Ny[err] {err] wher ei n g is an integer. in thelrange of from
1to9, Yerr] and Y[er are indepenh ntly sel ect edt%% om hydr ogen;

L5

Cerr]-alkyl; C[edr] alkyl 42.7
| | 18 23 4.6
20 1.8 5.7
21 09 6.4
22 29 449
23 12 9.7
24 0.9 33
25 0.5 1.5
26 0.4 1.7
27 2.8 53.5
29 2.5 353
30 3.0 27.1
31 39 142.7
32 3.2 © 68.8
33 2.9 64.8
34 ' 15 38.0
36 1.7 12.7
37 0.8 0.9
39 0.8 35.6
40 12 13.8
41 33 56.7
42 0.7 14.9
! 1.0 12

hNK-3-CHO? = human neurokinin-3 receptor expressed in CHO cell lines.
hNK-2-CHO® = human neurokinin-2 receptor expressed in CHO cell lines.

41



substituted with hydroxy, Cerr] alkylamno or bis (Cferr] alkyl) am no;
Clerr]-al kenyl; aryl or aryl-Clerr]-alkyl or Y[err] and Y[ err] together
with the nitrogen atomto which they are attached represent an optlonally
substii t utwed 9889 ked single or fused ring heterocyclic grBCHEPI03QIA] -
branched or linear Cferr] alkyt, qerr] cycl oalkyl, Terr] cycloal kyl aI kyl,
optionally substituted aryl, r ubstltuted single or fused
ring aromatic heterocyclic grg m ents hydrogen or C[err]
0|.c al rrs

alkyl. 2. © A conpound accordifig *wher ein Ar represents
unsubst i tClaims:phenyl . 42 WO 98/ 52942

PCT/ EP98/ 03014 3 A conpound according to. claiml or claim2, wherein R
represents Ce kyI 4. A coppound accordi Rg to any one of clains | .
to 3, whekein P und e 9f 4-R0L °fﬁ¢aﬁ@8§ﬂﬁ’i°@?%‘ﬁ' Q?koxy 5. A conpound

according to any one of clainms 1 to 4, reApd Rlerr] is an N-linked single
or fused heterocyclic groups, in v +*single or fused ring is
saturated or unsaturated and consist§ of 5-Ror 6- ring atons, said ring

atons optionally conprising 1 o Rynal heteroatons selected fromO
or N and wherein one or two gi_

or two 0x0 groups or one or Q - g carboxy, Cerr] [err]
al koxycarbonyl, Cerr] alkyl, Cferr]®Mydfexyal kyl, aryl, gyylalkyl, C(err]

cycloal kyl, or a single or fused ring aronatic hetero ou or the

substituents omh prigpally suhsti gﬁ?‘iﬁ’&‘%&r%’éﬁ%q?ag%‘ﬁ?ﬁég%é‘&%aaryl or

aromatic ogb%yaexmyl gioﬁﬁ&mﬂﬁﬁnaln supstitatadsihgle orifised ting edmatith one or two

derr] é%? ’E#lkox(%{l hydroxy, hal ogen or hal ogenal kyl groups. 6. A
BFYHHRA £

conpound any- one of claims 1 to 5, wherein R2 is noi ety of
fornmula (a), (R)sGr-¢@kyl, C3-7 cycloalkyl, C3.7 cycloalkylalkyl optionally substxtuted

phenyl or phenyl Cj . alkyl, an optionally substituted five-membered heteroaromatic ring
comprising up to four heteroatoms selected from O and N, hydroxy C.¢ alkyl, amino
C1.6 alkyl, C].g alkylaminoalkyl, di C}.¢ alkylaminoalkyl, Cj_g acylaminoalkyl, C1.¢
alkoxyalkyl, Cy.g alkylcarbonyl, carboxy, Cy.¢ alkoxycarbonyl, C}.¢ alkoxycarbonyl
C.g alkyl, aminocarbonyl, Cy.6 alkylaminocarbonyl, di C} .6 alkylaminocarbonyl,
halogeno Cj.g alkyl; or R is a group -(CHz)p- wherein p is 2 or 3 which group forms a
ring with a carbon atom of Ar; _

R represents hydrogen or up to four optional substituents selected from the list
consisting of: Cj.g alkyl, C}_g alkenyl, aryl, C}_g alkoxy, hydroxy, halogen, nitro,
cyano, carboxy, carboxamido, sulphonamido, C1.g alkoxycarbonyl, tnﬂuoromethyl
acyloxy, phthalimido, amino or mono- and d1-C1_6 alkylamino;

R2 represents a moiety -(CHy),-NY1 Y2 wherein n is an integer in the range of
from 1to 9 Y and Y7 are independently selected from hydrogen; C1.g-alkyl; C1_g alkyl
substituted with hydroxy, C1.4 alkylamino or bis (Cj.¢ alkyl) amino; Cj_g-alkenyl; aryl
or aryl-Cj_g-alky! or Y1 and Y+ together with the nitrogen atom to which they are
attached represent an optionally substituted N-linked single or fused ring heterocyclic
group; |

Rj3 is branched or linear Cy.g alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl,
optionally substituted aryl, or an optionally substituted single or fused nng aromatic
heterocyclic group; and.

R4 represents hydrogen or C1.¢ alkyl.

2. A compound according to claim 1, wherein Ar represents unsubstituted phenyl.
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[err] wherein T[err] represents—hydroxy, carboxy, Cerr] al koxycarbonyl,
Clerr] alkyl, C[err] hydroxy IkyI or CJerr] cycloal kyl. 7.
A COWOU%&?@&{ Lng to any jiiil&l\llﬂlﬂwli 6, wher ei npBt@pdgoshiy 3

noi ety a noi ety of fo und according to any -orie of
claims 1 to 7, wherei n R[err] i s a phenyl group. 9. A corrpound accordi ng
to any one of clains | to 8 wherein R4 is hydrogen. 43 WO 98/ 52942
PCT/ EP983,03014 céfpoundaceerdingiio dlair d i diahif 2} wherein R Rpresens|Gygatkyl. to 9,
wherein n is an integer 1, 2 or 3. 11. A compound according to claim1,
wherein Ar is phenyl, Ris ethyl, Rerr] is hydrogen, Rlerr] is phenyl,
Rerr] i4 hydA@gmomowrémg]toasymwmslm@hmﬂlbrwprmrr] Y[err]
wher ei n Rydrégeh, @ ﬂ(oxg and NY[err]Y[err] is: (i) a noiety of the above
defi ned forrrula (ri) a noiety of the above defined fornula (b); or

(tii) a noiety of the above defined formula (c). 12. A conpound accordi ng
to clainfl, bAicompeundbancouding tofany epepl caims 1tto44®h¢reindiz1is anN-linkesl vate or ‘a

salt the g of fornula
(1), or gxﬁ@eor %Peetbé-fo%&%%g@xpgquo %Q{%ﬁ%ﬂ&\ﬁnﬁ rocess corrprl ses
reacti ng“’éﬁ%%‘lﬁ‘ﬁ“ﬁ@ AuPrb- @ng)ams,aﬁdaeg.ams@mup [err]
wher ei n Rafigitibgal hEtetcatons seledte® float Olor AT &dRiieiéih onEbEtWd n@g\&oﬁ[s afe’ |

t . to f I tibl
o R or rpoudely pfibling W*t'??j “orolo i e by b of ol bR P €
6 alkoxycar' onyl C1_5alky C1.-6 hydroxyalkyl, aryl, arylalkyl, C3_7 cycloalkyl, ora _

single or fused ring aromatic heterocyclic group, or the substituents on adjacent ring
atoms form a carbocyclic ring; said aryl or aromatic heterocyclic groups being optionally -
substituted with one or two Cj_g alkyl, alkoxXy, hydroxy, halogen or halogenalkyl groups.

6. A compound according to any one of claims 1 to 5, wherein Ry is a moiety of
formula (a), (b) or (c):
(a) B (b
o]
—N
O

: (c)
wherein T represents hydroxy, carboxy, Cy_¢g alkoxycarbonyl, C}.4 alkyl, Ci.¢
hydroxyalkyl, aryl, arylalkyl or C3_7 cycloalkyl.

7. A compound accordmg to any one of clalms 1 to 6, wherein Ry is a moiety a
moiety of formula (a).

8. A compound according to any one of claims 1 to 7, wherein R3 is a phenyl group.
9. A compound according to any one of claims 1 to 8, wherein R4 is hydrogen.
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formula (111): [err] wherein R, Rerr] and Ar' are R R[err] and Ar as
defined for forrmula (1) or a group or atomconvertrble to R Rerr] and Ar
respectively; to forma corrpou [err] 44 WO 98/ 52942
PCT/ EPO8/ 980845294 erei n Ar' R[err] anacmeps/qsome as
defi ned above, and thereafter c mm‘uﬁwm%'l nore of the foll'ow ng
optional steps: (i) converti ng*any «r R, Rerr], Rerr], Rerr]
and Rlerr] to Ar, R. Rlerr], Rerr], Rerr] or Rlerr] respectively as
required, to obtain a corrpound of for mula (1); (ii’) converting a conpound
of forml 10.( | ) Aicoinpomithdcbendingaopmuoit oficldinas 0d 9, wherein arislar intéger D,rZeqnarl ng a
salt of the conpound of fornula (1) and/or a solvate thereof 14.

phar maceul’i cal conposition conprising a compound of formula (1) accordlng

to clai mil. orAgoppawndascerding4e clgim d cwharein|As is phanybR issthyhiRy isher eof , and a

phar mace Uﬁicﬁééén}’ R§€§ﬂi&hﬁbkﬂ 1§E§fcﬁog%ﬁ and R is 2 mOiehyP %ﬂg?ﬁj 1 YoowReiiA nlié )
accor di ng %gﬁéc.a phar maceutrcal | y accept able salt or solvate

t her eof , i ve t herapeuti ¢ substance. 16. A conpound of
fornul a (I ) ac(lbanhnwgloﬁhealmvnﬂiﬁnedrfonmﬂh@;rraceut ically acceptable salt or .

sol vate thereo(n? fn‘i&et&*&?tﬁéaﬁé%%e&foxﬁhﬁ&ﬂ)"oﬁx' s of the Primary and
|

Secondary Cond ons, mpound of fornula (I) according
to claimi1, or @WF%%??@XFW‘%@J@&@%&S salt or solvate thereof; in

t he manufacture of a nedicanent for the treatnment of the Prinmary and

SECEna oA i S0 Ll Bl B ST R 1=

of the Prr ar
Or a so vate or a salt thereo: :

13. A process for the preparation of a compound of formula (I), or a salt thereof
and/or a solvate thereof, which process comprises reactmg a compound of formula (II) or
an active derivative thereof

N R, (II)

wherein R'1, R'2 and R'3 are R1, Ry and R3 respectively as defined in relation to
formula (1) or a group convertible to R] » Ry and R3 respectively; with a compound of
formula (IIT):

H Ar

|
H - N _F R'
" am

wherein R', R4’ an_d Ar' are R, R4 and Ar as defined for formula (I) or a group or
atom convertible to R, R4 and Ar respectively; to form a compound of formula (Ib): -

H ar
0 N—ER'

(Ib)



/ Conditions in manmal s, particularly huma i ch conprises adm nistering
to the mammal in need of s Feat nent and/ or prophyl axis an effective,
non- tOXI %gaizeutlcal ly ac m‘ t‘kf a compoun a (1)
according ? or a phg‘mmum “;m cept abl.e sa?cq'égrpg% v'{aite
t hereof . 19. A conpound of ternula (M dccor di ng to claim1, for use as a
di agnostic tool for assessing the degree to which neur oki ni n- 3 and

neur oki ni \@&e&%eﬁt 81,364, 'R%&Yd RSB RUAHREE, 'axamr%eyw@sﬁgsmw ty) is
implicated in a pa }t]
one or more o the ollowmg opnonal steps: :
6)) converting any one of Ar', R', R'}, R'2, R'3 and Ry to Ar, R, Ry, Ry, Rjor Ry -
respectively as required, to obtain a compound of formula (I);
(ii)  converting a compound of formula (I) into another compound of formula (I); and
(iii)  preparing a salt of the compound of formula (I) and/or a solvate thereof.

14. A pharmaceutical composition comprising a compound of formula (f) according
to claim 1, or a pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable carrier.

15. A compound of formula (I) according to claim 1, or a phanhaceutically
acceptable salt or solvate thereof, for use as an active therapeutic substance.

16. A compound of formula (I) according to claim 1, or a pharmaceutically
acceptable salt or solvate thereof, for the treatment or prophylaxis of the Primary and
Secondary Conditions.

17. The use of a compound of formula (I) according to claim 1, ora
pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament
for the treatment of the Primary and Secondary Conditions.

18. A method for the treatment and/or prophylaxis of the Primary and Secondary
Conditions in mammals, particularly humans, which comprises administering to the
mammal in need of such treatment and/or prophylaxis an effective, non-toxic

pharmaceutically acceptable amount of a compound of formula (I) according to claim 1,
or a pharmaceutically acceptable salt or solvate thereof.

19. A compound of formula (I) according to claim 1, for use as a diagnostic tool for

assessing the degree to which neurokinin-3 and neurokinin-2 receptor activity (normal,
overactivity or underactivity) is implicated in a patient's symptoms.
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