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function, (hereinafter referred to as the 'Primary
nes fo r. heteroatoms selected from O and N, hydroxy Cy.s alkyl, amino Cy.¢ alkyl, Cy¢ alkylaminoalkyl, di Ci.¢ hlkylaminoalkyl, C).s
acylammoalkyl Ci.6 alkoxyalkyl, C).¢ alkylcarbonyl, carboxy, Ci.s alkoxycarbonyl Ci.6 alkoxycarbonyl C| 6 alkyl, aminocarbonyl, Ci.s
alkylammocarbonyl di Ci dlkylaminocarbonyl, halogeno C).¢ alkyl; or R is a group -(CH2)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: Ci¢ alkyl,
Ci.6 alkenyl, aryl, Cy.¢ alkoxy, hydroxy, halogen, nitro, cyano, carboxy, carboxamido, sutphonamido, Cy.¢ alkoxycarbonyl, trifluoromethyl,
acyloxy, phthalimido, amino or mono- and di-Cy.s alkylamino; R; represents hydrogen, Ci.¢-alkyl, hydroxy, halogen, cyano, amino, mono-
or di-C.g-alkylamino, alkylsulphonylamino, mono- or di-Ci.¢-alkanoylamino wherein any alkyl group is optionally substituted with an
amino group or with a2 mono- or di-alkylamino group, or Rz is a meiety -X-(CH2)n-Y wherein X is a bond or -O- and n is an integer in the
range of from | to 5 providing that whea X is O-n is only an integer from 2 to 5 and Y represents a group NY Y2 wherein Y and Y3 are
independently selected from hydrogen, C1.6-alkyl, Ci.s-alkenyl, aryl or aryl-Cj.s-alkyl or Y is hydroxy, halogen or an optionally substituted
N-linked single or fused ring, heterocyclic group, Rs is branched or linear Ci¢ alkyl, Ci.7 cycloalkyl, Cs.7 cycloalkylalkyl, optionally
substituted aryl, or an optionally substituted single or fused ring aromatic heterocyclic gronp; and Ra represents hydrogen or Cj5 atkyl.
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PCT/ EP96/ 05207 Certain of these conpounds al so show CNS
activity and hence are considered to be of particular use in the
treatnment of disorders of the central nervous system such as

anxi ety, depression, psychosis and schi zophreni a; neurodegenerative
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tool s for msseqsig)ishand AHARSs With Piphiaie NICHFelthdt aBordsts Sifz@R Rat NKB,

activity (nornal,” over.act|l or ~_.underacti vi %t.ls i npl.J.cated in a
patient’s synpt g¥@ctsgne the\“éymc"pﬂﬁc'@r‘Bikﬁbmﬁ%‘"ttﬁ%mﬂ‘ﬁ‘é ionof F%B@d?‘?% 't here
is provided a caeirpeymekinopinal ®od amgknigrosstriatal pathwaysa(Myarhanddfdemol 9%3or nul a
\(NL )i N 15 J.Physitol_., 470 665—679;bC(%un%ur% ctdal., 1993, Regu. ithws. 46, 42?-429|-, kl\égcarsozll
erein, Ar is an I 0 y. subst | ol a r@hc oal kdj.eny
group, or an  and %E%F?’gﬁy'r/yﬁ%‘ﬁﬁ%"h Wﬁéaﬁ'ﬁ%fge@ﬁ © aﬁs l’r‘%'/ oph ‘éﬁ‘b’rrgr iC
het er ocycl i c gr @3f2-8). Fowever, the peptide-like n@ufeofithe laiokyl anta@prests inakesdhema liksly to
err] cycl oal kygeaddikbile fthh b Hatdbb ' i I
Qerr] cy Mbile fthth b ARBIbbINC SRS VW 18 Serve as pradtiiBNdraRini PR
Clerr] alkyl, an opt qu}glt I % sabst Ituted fi Ye-%rrbered %ﬁ&ﬁroarom | %%I ng
conprising up to four® HAYEPEYAARYeEd|2ove §lass S ROB PERRe TR Afagmyste which ar
al kyl, am n@0 far ma@f ewablf fimirka/inetaligflispoint af Wigw shantlaitrioyin peplidiVEr ¥ jeceptor
a: EY: am Boa| |ky| anfep&lidtd atiCard @Bo%ﬂﬁh@érapebqi@ﬁtfﬂty. These céth K@élmba;ve QIKE% B] c
al kyl car bonyl , carboxy, .err] al koxycar bo %er oxycar bonyl .
[err] alkyl | am%g%%aﬁw ty 36% aw?eréﬁsmﬂ?%%tg 8&9‘%‘?‘%@“ ¥T QWI evéntion
al kyl am nocar borapd 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; inflammatory
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 G! tract such as disorders associated with the neuronat control of viscera
such as ulcerative colitis, Crohn's disease and urinary incontinence; renal disorders and
disorders of the bladder function, (heretnafter referred to as the ‘Primary Conditions’).
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hal ogeno C 1-6 alkyl; or Ris a group -(CHerr])[err] whereinpis 2 or 3
whi ch group forns a ring wth a carbon atom of Ar;

Rlerr] represents hydrogen or up to four optional subtitutents selected
fromthe |ist consisting of: Cferr] alkyl, Cerr] alkenyl, aryl,
Clerr]. al koxy, hydroxy, hal ogen, nitro,

- 2- wo 91192697/ 19926 _ _PCT/EP96/05207
PCT/ EP96/ 05207 cyano, carboxy, carboxanido, sul phonam do. C [err]

al koxycarbonyl, trif] uoronethyl. | ox pht hal i mi do, ami no or nono-
and di-C[err] alkyl aﬁﬁl%lofthese compounds alsom% § acHvitss ek henes ate eansidered to
Clerr]-al kyl, hlgemf(pngti,cuﬂaahsagethp tregtanent, of disorders afthewenteal nervous system such as
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R4 represents yasodilgdon axl va§aspastic diséagts. sudtbas angina, migrairfsiint ®elyyaud'ddisease and
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exanpl e ethyl. 20 The compoungs gffgfralyg 9[) am alse ceptigqred to be useful as dxagngwcttggsy,

Rl err] repr eserfosasssding geendegree@ evhidh reelitokinir-3 receptarmpdtivitygtdnphl, overactivity or
Preferably, R amt¢ra¢tivithyidi@gifiated in a patient's symptodfien R2 represents hal ogen it

t abl yoqf |
i - O er ] - Akanoyl acsdingi e presen INERG NG ER 53R SIind oo sobyaesroy

group swtablysé B@qof@f&anww an amno group on the term naI car bon
atom Wien Y.is an optionally subd&t iguted N-1inked single or
fused heterocyclic group, any si n@le NH-P@sed ring is suitably
saturated or unsaturated and consisting off 5- orgr6- ring atons, said
ring atons optionally conprising 1 o | tRgnal heteroatons sel ected
from R;

ey .
wherein, Ar is an optionally substituted aryl or a C5.7 cycloalkdienyl group, or an
optionally substituted single or fused ring aromatic heterocyclic group,;

25 R is Cq.4 alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, optionally substituted
pheny! or phenyl Cy.¢ alkyl, an optionally substituted five-membered heteroaromatic ring
comprising up to four heteroatoms selected from O and N, hydroxy Cj.g alkyl, amino
Cj.6 alkyl, C1.¢ alkylaminoalkyl, di C1_g alkylaminoalkyl, C|_g acylaminoalkyl, C1_¢
alkoxyalkyl, Cy.4 alkylcarbonyl, carboxy, C|.¢ alkoxycarbonyl, C;.¢ alkoxycarbonyl

30 Cj.¢ alkyl, aminocarbonyl, C|.¢ alkylaminocarbonyl, di C{.g alkylaminocarbonyl,
halogeno Cj_g alkyl; or R is a group -(CH2)p- wherein p is 2 or 3 which group forms a
ring with a carbon atom of Ar;

Rj represents hydrogen or up to four optional subtitutents selected from the list
consisting of: Cj_g alkyl, C|.g alkenyl, aryl, C|_g alkoxy, hydroxy, halogen, nitro,
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30 Oor N When Y is an N-linked single or fused

het erocyclic group, one or two ring atons are optionally substituted
with one or two oxo groups or one or two hydroxy, Cerr]

al koxycarbonyl, Cferr] alkyl, aryl or a single or fused ring aromatic

het er ocycli c group, or the substituents on adjacent ring atons forma
carbocyclic rinmoowtogs aryl or aromatic 35 heterocyclic gr oBgHEBW/USE?
optionally substituted with one or two Cferr] al kyl, al koxy, hydr oxy,

?gl_ ogen or hal %%%%g%g%%%ido, sulphonamido. C .4 alkoxycarbonyl, trifluoromethyl,

PCT/ EP96/ 05207 acyloxy, phthalimido, smin¢ ef menoy anddiryys alk¥lmincan N-| i nked single or
fused het e& ocygl ic R&Qegﬂesea@my&bgal _6-alkyl, l@ﬂrofxy,slﬁd:bgén Rgartechmposabag-at ed or
unsat urated an § - fkln I‘I

optional Iy comi slrﬁﬁ}'%’il %02315’3811&03 VR erog’ ns?geﬁqikeag%ﬁ *rg{f}ng@%r

and wier eilkyl group toptionallyisnbptituted witheancantine BwEBPT Witk g Bwnetardid with one

OlrthVO oxoI gromna%moému QJPR q&aﬁmtyhmen mﬁéreﬁ.mislﬁ%ﬁ@&rmrmmarﬁrr]
al ky aryl or I 0

.a t |
the substit uent’%‘eﬁfﬁ “g'(!ff ?&@ﬁf’yﬁ?"ﬂd ‘%\?gf?é"df“@rt@ %&%gcyg? Rl &’??'rfg"“?s aid
aryl or aromat i2a0 hehé Xoepresents agranpd¥Y g whereipty 10and| Y2 /are uﬁsmmdmlédemﬁ one

or two Clfehd hydfoded) €1.glah@X O RERX Yiryl B gep_mkﬁa}vg@wrby} groups.
When Y repr ser]]a% the above nt,i Q prgmgteroc gﬁ (rigs%d Eﬁz ﬂ@lan OH or an
10 oxo subidt i (HBEE G aRiol syt il o fisd 28, eraetic grov.
preferably positi on&d is brancheddy lireer€).-¢ alkyh €317 aykclvalky, &yomaycloalkylalkyl, A
sui tabl e N-1ink gor&npgu el or R BBRifafly Siblstitakiathgltal: #isod iR bibnidiioup
conprising an It oatom s a rmr pholino group or a piperizinyl
group, for ete £\ Igé‘“ﬁ’m tionally substituted 4-phenyl pi perazinyl
group. 15 Byirtpatrents Rydroganed C ugsadkivlr i ng het er ocyclic groups
conprise a3-or 6- BREAE, QQrepresents 5&51’:51[?%@%1%&5&@%1%@&%] @isafyed i C
ring fused to a,benzene Ting A suitable N-1inked fused ring
het erocyclic grPBﬁ‘B' conpri si ng a 6- nenbered saturated heterocyclic

ring fused to a benﬂﬁwakrep@sens(él_@al(cﬂparﬁoqy&apxxmnple is acetyl.
tetrahydro)isoqui noWH&M'RH: fRktts &0 alkoxycarbonyl&n%khﬁlﬁiéh@méihbak k®enylused ring
het erocyclic gr oup glie maﬁ@r gt urated het erocyclic
ring fused to a ben %h'ﬁ sents G4 ﬁ‘HG‘?‘?‘H‘E}F ety A
sui t abl e N20i nked f Bedatably, Ryiskethtybr ocyclic group corrprl sing a 6- nenbered
unsat urated het er ocggiduty, @lr}gprggé;;@qya,@g&ob@%gmﬂ frofawwmaaw ng an oxo
substituent on g?ela a‘#ﬂo‘ﬁ%ﬁd ring atomis a
, 4- di hydr o- 3(2H)-|58£f TRYY+ $9r oup or a 3, 4 25 dihydro- 1
(2H) - i soqui nol i non- Wheh Ryrreprpsents halogen it is suitably fluorine.
When R represents mono- or di-C1.g-alkanoylamino, the alkanoyl group is
25  favourably an N-hexanoyl group suitably substituted with an amino group on the terminal

carbon atom.
When Y is an optionally substituted N-linked smgle or fused heterocyclic group,

any single or fused ring is suitably saturated or unsaturated and consisting of 5- or 6- ring
atoms, said ring atoms optionally comprising 1 or 2 additional heteroatoms selected from
30 OorN.

When Y is an N-linked single or fused heterocyclic group, one or two ring atoms
are optionally substituted with one or two oxo gi'oups or one or two hydroxy, Ci.¢
alkoxycarbonyl, C1.¢ alkyl, aryl or a single or fused ring aromatic heterocyclic group, or
the substituents on adjacent ring atoms form a carbocyclic ring; said aryl or aromatic

35 heterocyclic groups being optionally substituted with one or two Cj.g alkyl, alkoxy,
hydroxy, halogen or halogenalkyl groups.
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A suitable N-linked fused ring heterocyclic group conprising a 6- nenbered
unsaturated heterocyclic ring fused to a benzene ring and havi ng an oxo
substituent on two saturated ring carbon atons is an honopht hal i m do
group. When R2 represents a noiety -(CH err])[err]-Y, exanples
of Y include an am no group 30 or a nono- or di-Cferr]-al kylam no group.

A further exanmydombef i N the noiety -(CH err])[err]-Y pSrrer6ns207
nor phol i no group or a 4-phenyl pi perazi ne group or an N-nethyl-N

benzyl am no group. - A preferred value for the npiety ]
-X-(CH err])[err] - Y BreferablynY etpyeserits apNrlirkad gingle or fused heterocypliG grpup, any single

WO 97/ 19926 or fused ri\tllwg_I being saturated or unsaturated and consistinis{fl' 5- or 6- ring atoms, said

PCT/ EP96/ 05207 . erel.n T represents .errk al gg rfd
al koxycar bonyl ,”“&ragtg‘?m%‘?m'ﬁﬁal&rc(?w&flﬁggié’f 2?8&}%‘?#_ tetoatomy e tfgedan‘a“gl AL 5
O and n is 2 orwlgren ont ordwa ripg atomsae optiogally substistedswith one or two oxo grogps erabl y
X is O Suitsabl ghe ¥r tvio BydR¥YIC ) g alkoxycarbonyl, CYVLdlkyl, drfiRk @ smBleor fused fihg | al Ky
group, it is preferabrlg ageth I gr&gg g‘ﬁ . Wien TsFe res ntsl.an
Syl group it 1%melhelsropych e, B QE FibsuRgus op AaA IS Rjpms forn a gatbpgyclic
preferably a plringybaidjanylior asorhaticiheteraspiclioi gioupseeingroptionally salostitusechwith enagy t o
3, al koxy go@PsalkfIS ARGy hydfoXiE halogeh dHheldpdnalkyFgbedsal | y when
substituted at pog?l nﬁ; ¥ *%*a?gl veé@t{1 t{ae ir{oi nt l.of at achmen(é on the
pi perazi nyl group. en 1 represents ({7 apove “P"é‘ﬁ?’é eh' oA AP Bokan i c
group, a sui®t abixe sgbatityeni on ane ©r twaof theriagatonis,said atenisard prefsrably pdsitioned oup
having 2 nitroggncaltdie likdd @ Rorh. @ PYri mdi ne group and preferably a
2- pyri m di ne group. . . A urtB?r referred |l ue fqr the noiety
-X-(CH err])[err]- vA gmtgblﬁ‘lj\{-]éqlsfd Bllngie gxe?@yr_eg saturatex %eterocycglc group
comprising an additional heteroatom is a morpholino group or a piperizinyl group, for
example an optionally substituted 4-phenylpipcrazinyl group.
15 Suitable N-linked fused ring heterocyclic groups comprise a 5-or 6- membered
saturated or unsaturated heterocyclic ring fused to a benzene ring.
A suitable N-linked fused ring heterocyclic group comprising a 6- membered
saturated heterocyclic ring fused to a benzene ring isa 2-(1,2,3 ,4-
tetrahydro)isoquinolinyl group.
20 A suitable N-linked fused ring heterocyclic group comprising a 5- membered
saturated heterocyclic ring fused to a benzene ring is a 2-isoindolinyl group.
A suitable N-linked fused ring heterocyclic group comprising a 6- membered
unsaturated heterocyclic ring fused to a benzene ring and having an oxo substituent on
one saturated ring atom is a 1,4-dihydro-3(2H)-isoquinolinon-2-yl group or a 3,4-
25  dihydro-1(2H)-isoquinolinon-2-yl group.
A suitable N-linked fused ring heterocyclic group comprising a 6- membered
unsaturated heterocyclic ring fused to a benzene ring and having an oxo substituent on
two saturated ring carbon atoms is an homophthalimido group.
When R represents a moiety -(CH2),-Y, examples of Y include an amino group
30  oramono- or di-C1.g-alkylamino group. A further example of Y in the moiety
-(CH9),~Y is a morpholino group or a 4-phenylpiperazine group or an N-methyl-N-
benzylamino group.
A preferred value for the moiety -X-(CH2),-Y is a motety of formula (a):

7N\
X(CH,),— N N—T
35 — (2)
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[err] 15 wherein Xis Oor a bond, nis 1, 2 or 3, T[err] and T[err]
each independently represents hydr oxy, C err] al koxycarbonyl, Cerr]
al kyl, aryl or a single or fused ring aromatic het er ocycli ¢ group, or
Tlerr] and T[err] together wth the carbon atoms to which they are
attached forma carbocyclic ring; said aryl or aromatic hetero%){_cll roups
being 20  optiwoabaseubstituted with one or two Cerr] al kyPCTHEP Wg"
hydr oxy, hal ogen, hal ogenal kyl groups; or one of T[err] or T[err] is
an oxo group and the t her is_sel c f Lo

groups as appr oppsTER —Prepresemscl'éaﬁ‘ Eﬂe@alra DP' M)FIO? é%#g Taﬁg‘gg% her
with the car bongmuwudmtbamﬁmﬁhamdmss 213 Q!t’ﬁlée%@@a“d“'s I=f%)13"rﬁ ‘a carbocyclic
ring, in particular ﬁ,lﬁmglwg@(ygu,ubw,gébom When R2 represents a
noi ety - (CH err])[eerenYT s§m§yc %tumylgfbupntﬁwerablpra nekthyl

exanpl e 1. es of the npi e
am nonet hyl #nd Wheg{ W@m‘%m up I I8¢5 Hﬁ\fﬁ% %‘ﬁ‘g ?)'[S"gtmed By
mor phol i nonet hygroup, preferably a phenyl\gponp Eiﬂ)sumpdegémng onmere, yxample up to 3,

-0 (CH i
nomph hal | m dodko% TR mebod BB e L My o-

3(2H) -i soqui nol K%He?"b? P%lﬁ'(?fagé‘%‘gﬂ‘ ‘g erazi
3, 4-di hydro-1(2H) - i sWﬂen'nodpt&smts Zn yrbmaticietdregyclic group,@samﬁlwom is¥6 n the

noi ety O (Cyfer {n]z)gh%& Lot tergévch@%m) Having>2 RivdE@atoms, SnithbYyi5yRimidine

1(2H) -i soqui hol I n I ' nol i non- 2- yI (a favoure group)
succi ni m do: group ngd RJFMH % 72"['1‘3 ERWP- 4- oxo0- 3-i ni dazol i di r}y
4- (2 met hoxyphenyl ) Aifyretenpreferred valyé fof the moiety -X-(CH2),-Y is a moiety o formula (b):
WD 97/ 19926 '
PCT/ EP96/ 05207 favoured group); &-(3-chlorophenyl)piperazin- 1 -yl (a
favoured group); 4-phenyl pi perazin- 1-yl (afavoured group),
4- (2-pyrimdinyl) pi perazin- 1- éj(#é{i favg 3 oup); 2-phenyl -
0xo0- 3-i m dazolidinyl and 2, 2- ?'l . gnylt 4- oxo- 3-i m dazol i di nyl .
When R2 represents a noiety - O(CH[err] exr]-Y, nis suitably an integer 2

or 3. 5 Preferably, Rlerr] reprégents a noiety (b
-X—(CH[err])gerr]-Y. In one aspect X is a bond.

Sui tably, Xldepresents QO When Rlerr] is (Jerr] alkyl, an exanple is
et hyl . wherein JOIs&b 6f 4 BhdCOIEIOR BELS, Dfanﬁd’rzrmd:tamdép)mdmﬂy rdpossentsvher ei n:

Ar is phenyl, et err

(O ert)  er PR eyt CORfct il g Mok |,
3 and Y is a noheterpcyciie group, t(fa)l agd Tp oeethsr with F}ﬁé’aﬂ”n a‘°msé‘bl¥b’€h ‘l} are
particul ar shouhghch&l f6BA hicQBEE clidEng; Qi i dsaromattedengbayslid grouBeing3 and 40.

The conpounds off A Bsdtheed Wik cEYEwR'C{_§ ARY1, ARG« 2 BYIERY, hhiGgagnt re - for

halogenalkyl groups; or one of T or T is an oxo group and the other is selected from the
above mentioned groups as appropriate.

Preferably, Ty and T together with the carbon atoms to which they are attached
form a carbocyclic ring, in particular a cyclohexyl ring.

25 When R represents a moiety (CH2),,-Y, n is suitably an integer 1 or 2, for
example 1. ' '

Examples of the moiety -(CH3),,-Y include aminomethyl and
methylaminomethyl, a further example is morpholinomethyl..
When R represents a moiety -O-(CHp)y-Y, examples of Y include OH, -2-

30 isoindolinyl, homophthalimido, -2-(1, 2 ,3 ,4-tetrahydro)isoquinolinyl, I,4-dihydro-
3(2H)-isoquinolinon-2-yl and, especially, 3,4-dihydro-1(2H)-isoquinolinon-2-yl. Further
examples of Y in the moiety O-(CH3),-Y are: phthalimido; 3-hydroxy-3,4-dihydro-
1(2H)-isoquinolinon-2-yl; 1-(2H)-isoquinolinon-2-yl (a favoured group); succinimido:
maleimido; 2.2-dimethyl-4-oxo-3-imidazolidinyl; 4-(2-methoxyphenyl) piperazin-1-yl (a
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exanple the carbon atomlabelled with an asterisk (*) in the conpound of
formula (I) - and therefore may exist in nore than one stereoi soneric
form The invention extends to 15 all such stereoisoneric forns and to

m xtures thereof, including racemates. In particular, the invention

I ncl udes conpounds wherein the asterisked carbon atomin formula (1) has

t he stereochemwodpyrosigown in fornula (la): [err] PrOPERIG52DY ,
Rlerr] Rerr], Rerr], R[err] and Rlerr] are as defined in relation to

formula (1). 20 of f or t |rslts Qr

sol vates are pr &"P’%‘I"%Wu?)n"'(?"c ﬁﬁ?’ﬁﬁ’é’ géfq?@gﬁé‘ﬁé‘bgrgﬂl’ whenylpiperazin-

subs% anti ?I |y lp)wb(akf]zom\ed B;ouphaﬂr-m}en;xdmydl[):;permcb-p: @?g;xgd gé;uﬁ)?z-phenglf_

meant, 1nter al g3 \ﬂhib%d Zﬁiﬁﬁlxéﬂgf‘s‘ ¢nyR4 SoxBI3%Hi ﬁ(}i O purity
ar en

excl udi ng nor fmceuti ca é sych ts and
carriers, and includ R repeasents g moiety -O- BI BB %laE"ﬁ?geﬁ dosage
| evels. 25 5§ Frrefetablyq Rp ireprésgntp a moictyo Xr(GH)),-eneral | y cont al n at
| east 50% (excl udi ng far maceutical additives), preferably
75% nore preferably 38%}%&3)( |all1°Hrmr e prefer abI y 95% of the '
conmpound of fornul a {WipblysX F?P§°s§'§f59 or WaenRd s C1.6 alkyl, an exampledg aepwbf er r ed
pharmaceutical |y acdrefesed contpounds of forhmla(i)esé thosel wigerdiny m i ncl udi ng

it}

such formin phar macgut beal, GOTpASI ?ll%‘hydk&eﬁ i aakial £3CH3). 27 bRt e

t he additional i oni
Sui tabl e sals ﬁf@efﬁﬁhlynﬁéﬁétbpe‘blnlw ZeASHnd Y] is a sty formula (a) or (b) as defipgd; ap| e
phar maceut | cal | soosete pirabilar shoiit e meionde tiloompoids ofeatipn® 1871 3 wid 40, he

conventi onal - phar MaofidlosfBburdh of formbi@ (1) ik WY ar T0BA: o6 asy EAEAE Bl . For

hydr obr om c,
VO 97/ 19926 example the carbon atom labelled with an asterisk (*) in the compound of formula M-

PCT/ EP9 6/ 05207 and therefpleQfig)hexist in marekdn@ne steitbisomericSfalh CPHel ifiventibrt iténds to
lactic, ﬁse' | it sut:ﬁlgt[ax%ﬁfsgmeé%ﬁgpér{& o P‘n%ﬂﬁl%.lz {hereof, n%ch?d%rgolrapéacce ?n particular, |

thanesulp meceu
i ncl ude salts- &Pe Hverfion inglpdes cempnds Wbﬂfem the %@aﬂﬁé&ﬂmnaﬁommfmu& ® k)‘ﬂs\/\,hen
they are presente sttebchemisiiyl showa id formidla ga): boxy groups or 5  phenolic
hydr oxy groups. Sui tabl e salts ofamci dic noieties include
nmetal salts, such as for exanple ~al Npoiim al kali nmetal salts such
as lithium sodiumor potassium alk e eard h pet al salts such as -
cal ci um or nmagnesi um and ammoni um or sybst HBI e® ammoni um sal ts, for

~

N” R, (la)

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

20 The compounds of formula (1) or their salts or solvates are preferably in
pharmaceutically acceptable or substantially pure form. By pharmaceutically acceptable
form is meant, inter alia, having a pharmaceutically acceptable level of purity excluding
normal pharmaceutical additives such as diluents and carriers, and including no material
considered toxic at normal dosage levels.

25 A sﬁbstantially pure form will generally contain at least 50% (excluding normal
pharmaceutical additives), preferably 75%, more preferably 90% and still more preferably

95% of the compound of formula (I) or its salt or solvate.
One preferred pharmaceutlcally acceptable form is the crystalline form, including
such form in pharmaceutical composition. In the case of salts and solvates the additional

30 ionic 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, hydrochloric, hydrobromic,

-6-
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exanpl e those with | ower al kyl am nes such as triethylam ne, hydroxy

al kyl am nes such 10 as 2-hydroxyet hyl am ne, bis-(2-hydroxyethyl)-am ne or
tri-(2-hydroxyethyl)-am ne, cycl oal kyl am nes such as

bi cycl ohexyl am ne, or with procai ne, dibenzyl piperidine,

N- benzyl -[ err] - phenet hyl am ne, dehydroabi etyl am ne,

N, N' - bi sdehydr osbisersgani ne, gl ucam ne, N-nethyl gl ucani RETEPIHPIF2ZYES of
the pyridine type such as pyridine, collidine, gui ni ne or qui noline.
15 Sui t abl e. sol vates _are rmaeeut | c 3 . SOl S.

Sui t abl e pharma éﬁ?iﬂ‘&’iﬁr ??K‘é’éﬁ'@ﬁrfcaﬁa}@?@coﬁvé ’gagE'%%é#éﬂgc’ %‘3@? '!éc?.nﬁg bg%%’

- The term ' al kyl ‘ascothit ansignethanesulphenict o t he contrary) when used al one or when

form n% part of ot hgSuiﬁbR%dﬁm‘ha‘éélﬁihall@%cli:%b‘l@daltmﬁ)ﬂudﬂsm o adidie hdmz'Ss oftge
strai ght- or r anched- n, a rou ont ai ni car ban
at oms, suit abl y “¥"Rg™ %‘35‘5’6‘?1& gt)wm“alh%/?'n%r,gm&s(%mre?éﬁ%ﬁ%ls% eojfrgré't% H’g;f EOERW
n- propyl , i sbdpr ohepolic hydsexygrouissobutyl or tert-butyl gr oup.

The term' carbocyl i cSyitaBleQhRs $fAcidGhsidties Yiche thebdl ¥alts] $udH 8s for example he
term ' cycl oal kyl,

p T

L ncl udes. gr.oups havi 3 to 12 sultabl t0o 6 rin
car bon at BHEINISE. i e saits igh ?seq%mumaﬂﬂ}um Pﬁmtt?ﬂlélgx Bﬁ@lﬂﬂfl cagh petl
napht hyl , pr ef esaltsisychas salgiumyringdgnesinne and ammonium oe sybstituted ammoniune saltsy far v
optional |y conpgj itH ric@ylaiREhy OIS diky18RSs s
sel ect ed fr?ﬂ1 hg*?%éﬁogﬂ@ M%gﬁkyg%%gﬁéﬂhh& ﬁa?"ég' kyl,, .h drtg)%/al krP/Iu,Ch
hydr oxy, amifio, & 2aydsopierhylaniind Bt nydioryethyl-amige gLy eLby - At
al koxycar bony| akycjelkyddnkin¢scsaciborbidyclohexybamine, or with proghioerdisngyipigeridins . 30
The term' ar omaNLkenBAIEHIRAYA] aind! RUPdroAbRGIHAGR, NINBRACH/AFdablef/ldsingl oMat i C
het er ocyclic rings c.ontm?l ning,.from5 g%ng Ll ng. tons, suitably 5 o .6, and
conprising up Bucamipg '&fp‘yﬂ’é‘f"&n&‘-"'é’f 2t ?W&"@’?e tgg\écﬁ"#] Fﬁﬂﬂg‘ﬁ%‘&‘{ iding. om
S, Oor N quinine or quitwliness specified to the contrary, suitable
substituent §5f or anyslhﬁ[,pcrsgmﬁ@g&gpmg&uﬁcau?, miﬁb}é@gﬁaﬁg to 4 substituents

selected fromthe g kox ryl. _and 35 hal ogen
?’qcﬁggﬁ%fm%ith t he carbon

roup, consi stin f: al !
or any two substi tue?ﬂ‘gbltfr?gaarﬂ}a&?’é‘ﬂ?lﬁ’caﬁf??ﬁyeaﬂ'
at onms t o whi chTheiteryn ‘alkyl’ Gunless $pecifieditoythd eontraey) weny tsed elong or whest er abl y

a benzene ring, foMithg part of other groups (such as the 'alkoxy’ group) includes straight- or -7-
VIO 97/ 19926 g p groups ( y' group) g

PCT/ EP96/ 05207 Pranched-cligin pliy} grpps contpiging 11p dgarbpn 31RES-Sp{AdIy1 R foarbon
repr esent ed2@y atoms.sxaniplesinckiddmethyly ethyks n1pegpyl, isopropyl arbityl,isebutyb or tert-butyl
substituted or geibsti t ut ed. When used herein the term

"hal ogen" refers to fJlyorine, chlorin brom ne and . I odi ne,
preferably fluorine @Ft‘é’m S?Pﬁcé!nc refers 1o cycioamypandaarﬁ Tings.

The term ‘cycloalky!’ includes groups having 3 to 12, suitably 4 to 6 ring carbon
atoms. |

25 The term 'aryl' includes phenyl and naphthyl, preferably phenyl which unless
specified to the contrary optionally comprise up to five, preferably up to three substituents
selected from halogen, alkyl, phenyl, alkoxy, haloalkyl, hydroxyalkyl, hydroxy, amino,
nitro, cyano, carboxy, alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonyloxy, or
alkylcarbony! groups.

30 The term 'aromatic heterocyclic group' includes groups comprising aromatic
heterocyclic rings containing from 5 to 12 ring atoms, suitébly 5 or 6, and comprising up
to four hetero-atoms in the or each ring selected from S,0o0rN.

Unless specified to the contrary, suitable substituents for any heterocyclic group
includes up to 4 substituents selected from the group consisting of: alkyl, alkoxy, aryl and

35 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
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5 When used herein the term"acyl"” includes residues of acids, in
particul ar a resi due of a carboxylic acid such as an al kyl- or aryl -
car bonyl group. The invention al so provides a process for the
preparation of a conpound of formula (1), or a salt thereof and/or a
sol vate thereof. which process conprises reacting a conpound of
formula (111): 09719926 wherein R err], R err] angcfiEpisidszedr ©

R, Rlerr] and Ar as defined for fornmula (1) or a group or atom
convertible to r nd Ar respectlvely, wi th a conpound of formula
(11) or an 15 RQ?%’\}& ‘]d‘ét?"i“\?‘msxfg thearylgsoup epresepted by the said two substituentgmayei n
Rlerr], Rerr] themisdRyesbe putatimted]oe undubstitited.r | and Rl err] respectively as
defined in relatlonm b rr],
Rlerr] and R[er rh e@%e%hécrgi%pq%g@?( %ak%gn areﬂfsq @B; Q‘P&J"R] Brohfnd 4
wherein Ar', R¥ "Ff?’@ luopneorchlorineor v | and Rlerr] are as defined
above, and cfpt [ onal IWhe:fmd?hérémlthe term "R A" inchudgs Rsidudf aslds, 'iﬂ)pﬁtléiflartahe

Reerr] . Rorr] a8 %‘ il e SRR ANl Blug'y 1 R RErr]
required, to obtain hedRNepuRMAIsO RIPVidesanrpeesy o the preparafion of a compeund ofg a
conpound of f or forthula (1),)or aisalotheseof dikor @ GolRSte Hskredf. Vil Pibétsd do}nprameacnng a

(iii) prepari ngco%pgalllgofq{mﬁﬁf(lﬁpnpound of formula (1) and/or a solvate

t her eof . -8-
10
H  ar
H,N~1<R.
R,

(¢11))

wherein R’, R4' and Ar' are R, R4 and Ar as defined for formula (I) or a group or
atom convertible to R, R4 and Ar respectively, with a compound of formula (II) or an
15 active derivative thereof:

3 (I

wherein R'}, R'; and R'3 are Ry, Ry and R respectively as defined in relation to
20 formula (I) or a group convertible to R}, R and R3 to form a compound of formula (Ib):

R, |

(Ib)
wherein Ar', R, R'1, R'2, R'3and R'4 are as defined above, and optionally thereafter
carrying out one or more of the following optional steps:

25 @ converting any one of Ar', R', R'1, R'2, R'3 and R'g to Ar, R, Ry, Ry .R3o0rRy
respectively as required, to obtain a compound of formula (I);
(i)  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.

-8-
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WD 97/ 19926

PCT/ EP96/ 05207 Sui tabl e groups convertible into other groups
i nclude protected fornms of said gr oups. Suitably Ar',
Rlerr], Rerr] or Rerr] each represents Ar, R Rerr], or Rerr]
respectively or a protected formthereof 5 Sui t ably

Rl err] represerwe9niggeeoup other than a protected form whi ch | BCEHERSOSITH| e
into R2 by conventional procedures. Suitably, R err]
represents hydrogen, .so,ihat co or mu

required R4 is al kyIS‘ﬁ?gemﬁﬁ@ﬁ'gﬁ}‘ﬂ'f’e&ffgﬂmpl %%%rmee Fd?o Hﬁfar‘ﬂ;
conpound wher ei groups. R4 is hydrogen. 10 It is favoured if the

cormpound of formula $iilablyl g, R er@le&ta-?sacﬁ?ecfi&&mmrdemyatnv&specnvery ora
A suitable active derlvatﬁll} eefg a cofpound of fornula (I 3 i's a transient
nmp

activat ed proffcie Sprm ound of formula (11) or a derivative
wherein the %ar boxy Suitably R reptresents a groug othgrabanch proteéted fomnavhi¢h is comertibles

been repl aced bﬁlt@R%:E&{v%ﬁﬁ nélf bRd@es.at om for exanple by a carboxy
hal i de, preferably h or ap azide or .a carbgxylic aci nhydri de.
15 Ot her st ”Htg“é"cpf‘?se'@sg%cﬁ ‘\/‘b%tcPWB?‘{T@&XHS"H&%ﬁ@ﬁ fde
f ormed between tegeired Ry is aticyl dre xgriveniontlyt prepafred from thereprespdndifig ¢apapouhdwheérkein
and an al kyl chRoeof.Qf C{Elt‘ ; an activated ester, such as a cyanonet hyl
ester, thi opheny este p n| rophe er, mtrothro henyl

ester, 2,4, 62trichl o‘rt Q‘F@?mp%\é'ﬂpgk%“lﬂag s pprsent a3 acn"e derivative.

pent af | uor ophenyl esAemxabMacnve denvbmd:rocﬁxycempntmﬂ mﬁfodmuh:{ﬂ)ars,a transient actwated

N hydroxypi peri frfGr ailcShn o.h'mmf%f M 6 yaﬁqvqﬁveevsﬁe%m ey gldlb

benzotri azol e ester ca
formul a (1"?’5‘1"%’%&@1 {,tg PK‘\I/ hW%&Pk“E‘Q%IﬂJ‘& pfF‘Pm“c%thr“ atom, or e"amP‘f
N, N' - car bonyl di byra darbayehalide, preferably a chloride) er aneazizkeioo a carboxytie acitt aghycisidpound

of fornula ﬁ§ ) or t@ﬁexﬁsﬁiﬁM@a&ﬁE UM4AakiV& include: a HidedGRhy AL fdrbhed saweaﬁne' of

formula (111) is car out un I a conventi ona
conditions for SHReXyLmOiety Afhe ‘E?G}Pﬁb?ﬁ%f ‘E’E}&@h @hﬂk&rcwmfme {@p actvgted
conpound of f or estdrasuth dga eyangmatiy Ritern thiephemyd estere p-aidraphetyl esterf praitrottioghenyl | s
carried out esterUB @Qnéﬂlﬁo@ﬁ:gﬁ e, ‘ﬁ@ﬁl&ctﬁ&@p&ﬁﬁ@h&i g&ﬁz\:/igﬁl phict lrege,pNepar e

the active deriyvajive refe actlv ar ed
in situ prior tB ‘B‘ryrﬁhixémf‘ﬂ e%%n%&émxmmmwtanﬁ Rydr %ﬁ!ra“mmmldete?rsﬁ' after
t he conpoun@0 of hfdpexyHeazofiigzolerestar; ahdrhativiely; the tarhoxy/ grouppofdhd commmeutd ef foahula s
prepared. 30 (I may be aE@Jata%XﬁmEb%a:bBﬁiﬁnifd@%PNW& ﬁﬁid%lé‘ﬁ ive

derivative of Qﬂgoun ml a t(tl and 1 und
formula (111) may be dF"r"F’%‘H %YYF"‘“ the °°mp°““ o 'é{?( rf ‘*raé’fl B’ﬁtr"feng an
aci d chloride athdreofrad theaaopipomy effonnua(Il) isderied bt under the appropriatepound of

formula (111) Iébnwmmrarx%aﬁdrﬁ&m%r tﬁ@paxﬂan&%ern $Hds errcg@fm@edaﬁﬂ? drviébnéhﬁég' ﬁgglg
u | g

aprotic sol yent ch or mam de era
o - 50" 9525 { ccdbtround StoTIE DS B B % LAy v, heghaion staricdgpt
(b) by treati ngusitgthe samposohenicind tonditidna a idell tapreparathe activededvative f prefierably

(rer) in éhE actr% QeBVHife Riprépafediih B Rior W RERME Ak RFPBind &‘f&l&uﬂé(lﬁ%d
exanple NN -¢ a{h a1¥er the compound of formula (I) or a salt thereof and/or a solvate thereof is i
prepared.
30 For example, the reaction between an active derivative of the compound of

formula (II) and the compound of formula (III) may be carried out:

(a) by first preparing an acid chloride and then coupling said chioride with the
compound of formula (III) in the presence of an inorganic or organic base in a suitable
aprotic solvent such as dimethylformamide (DMF) at a temperature in a range from -70

35  to 50°C (preferably in a range from -10 to 20°C); or

(b) by treating the compound of formula (II) with a compound of formula (III) in

the presence of a suitable condensing agent, such as for example N,N'-carbony!
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WO 97/ 19926

PCT/ EP96/ 05207 diimdazole (CDI) or a carbodiimde such as

di cycl ohexyl carbodiim de (DCC) or N

di met hyl am nopropyl - N -et hyl carbodi i m de, preferably in the presence of N
hydr oxybenzotri azole (HOBT) to maxi m se yields and avoid racem zation
processes (seewo9res¢nt hesis, 453, 1972), in an aprotic sol vegtigpsgesir as a
m xture of acetonitrile (MeCN) and 5 tetrahydrofuran (THF) for exanple
a mxture in a volunme ratio of from1l:9 to 7; ﬁ)ﬁ: at a
tenperat ure in gipidazaleCH ow@modml@ecsugmse#%qclsh@pﬂ@r@damw( Q@ orNnge of
fL om - éol to 25] anre]:l@lammopropyl-ﬂ'-ﬁmgfc%bﬁdnﬂea@’efembly i theeprestuite dfMIN-Schene |
shown below 1

[err] wheBydro: yRenzotrﬁzole OBTi to lﬁlelST yle]._slf and Tvmd glcﬁn rhfnrﬁg?cjeessgg(see
defined above. §Hhgpis| 45I§e1%1|3brﬂé@l agwretis solvat, such as a ml&wpéamrmrﬂer(mﬁmanq | b)
may be convest edumdmmwmnpfdafex&mwhmﬁfe)m aoélumeeauo of front POROTAd Of

e IOHROLTT KB R oS ELIENSE A A L o

formula (1) andffqmb)o'ﬁOZS"Chre usef ul |nterrred| ates in forni ng ot her
conpounds of thg ppsferfiteadtion &¥et Aitin Scheme 1 shown belogeor di ngly, in a further
aspect the invention provides a process for preparing a conmpound of
formula (1), or a salt thereof and/or a solvate thereof, which process
conprises cHhverting a corrpound of the aBehemeikfined forrrul a (Ib) wherein
at | east one 20 of Av' R, Rlerr] Rerr], Rerr] or Rerr] is ndt R,
Rl, R2, R3 or R4 res ONely, thereby to provide a conp N R'

formula (1); and theredfter, as reﬂwred carrying out one or re R, of
the foll ow ng og;i | Ar‘ convectt HoRy a co Ryr frul a
(1) into anothels nd_ of T*oru:m”a ||') i J iy a salt
of the conpound of Yor Ml aRjl) and/or&a soI vate ,{"her . 25 N" Ry

Suitably, in the con&ound of formula (1b) the \Pé?f’abl es Ar', R, Rerr] and
Rlerr] are D) Rlerr] or RflB}r] respectively or they 4l protected
forms bf herRanf | \mem JAri, R, ®' gROUR'3QNd Rt Qi@ as definsddbobe. MR wild Be Wé@ﬂaﬂﬁnt 0 a
variabl e Rl err ic
thereafter is con erte onﬂrﬂgqqsxtngp&&Ege&‘é&f]w&lfoﬂ?gfﬁgﬁﬂlaél oro\ﬁ@
Favourably, R orpgprstelfoemudn D) mag besonyertedip ancthg ’GBEP"‘B@° formula (Bbyr r] can
al so represknt iatershedrsion xfs(lﬁhlﬁlewb]sﬁtbarw [This, ceveein esrmipodnadsl famane(IpanddEd)i ned

in rel ati OzE‘eE 9{?%'@9*‘?’ Fout) roup Y which
i's convertible iInt &f&l%e ano nﬁ‘ﬁ,rﬁ{ ﬁp ds ﬂe gr\e/”h?ga?@ggnt S
NH err]. Accordmgly, ina fu er aspect the i mventlon provxdes a process for preparing a

compound of formula (1), or a salt thereof and/or a solvate thereof, which process
comprises converting a compound of the above defined formula (Ib) wherein at least one

20 of Ar,R,R'1 R;,R'30rR'yisnot Ar, R, Ry, Ry, R3 or Ry respectively, thereby to
provide a compound of formula (1); and thereafter, as required, carrying out one or more
of the following optional steps:

() converting a compound of formula (I) into another compound of formula (I); and
(i)  preparing a salt of the compound of formula (I) and/or a solvate thereof.

25 Suitably, in the compound of formula (Ib) the variables Ar, R', R’} and R'3 are
Ar, R, Rj or Rj respectively or they are protected forms thereof, R'; is a group or atom
which may be converted into a variable Ry by one or more steps and R'4 is hydrogen
which thereafter is converted as required into a C{_g alky! group.

Favourably, R'; represents OH, CH; or an amino group.

30 R’ can also represent a moiety -X-(CH2)n-Y' wherein X and n are as defined in
relation to the compounds of formula (I) and Y’ is a group Y which is convertible into
another group Y, for example Y' represents NH».

-10-
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-10- W) 97/ 19926

PCT/ EP96/ 05207 The conversion of any group Ar', R. Rerr] or
Rlerr] into Ar, R, Rerr] or Rerr] which as stated above are usually
protected forms of Ar, R Rerr] or Rerr], nmay be carried out using

appropriate conventlonal conditions such as the appropriate d Weg|
procedur e. WO 97/19926 The conversion of any group Rlerr] int g&@g&ﬁ%&"g

(i ncluding the conversion of any group 5 Y' into another group Y in the
above mentioned noi e’t‘h{eco%iv&ﬁbﬁsf dnly)gr&iprAr, )&')R'{raymgemaarrrkqd, orR wﬁuha.uSI ng

appropri ate conventl al rea nts and.con F; anpl e,
when Rlerr] is la‘c’l)cé' ‘? Pg‘g"(’ %b?‘ LR, t%avct(’)encvagﬁd °8‘ ‘t’%ng
conpounds of fo apmbma@d ()onwtldeai (combms isuchQs therappropriatg deprotgction preredure.
Schene 2a The conversion of any group R, into R, (including the conversion of any group

5 Y into another group Y in the above mentioned moiety -X-(CH2)p-Y") may be carried
out using appropriate conventional reagents and conditions:
For example, when R'5 is OH, the compounds of formula (Ib) can be converted to
compounds of formula (I) as described in Schemes 2a and 2b.

10
Scheme 2a
A
D NH A L O M.,
R' (CH,)y— COOEt 1
OH ' ~~O. _ —COOEt
R - i » R, ) {CH,)y
’ KI K5COq THF £3. X .
N R, K2C0s N7 TR,
0 NaBH,
MeOHABUOH
1. m"—‘c""" B reflux 3h
o .
, K, K2c°3. THF. refiux o NH{N
l 2. NH,NH, H,0 EtOH reflux 4h T e
: o
NH— A’ . - ~(C OH
O NH~A" (CHz)qu o .(R' ) R \N | R'( H,)y
R (CH )L o, T ’
O—{CH. N
e L N e RGO
[ ~ ‘ NH N R: (CH)r Swem
N Ry ?owcm : " oxcation
O, NH-A"
SO I G , <
° R HNY, 27,8 eg H@ AN CHO
o Z o, N R | {CH,)y
R I SecHy NaCNBH, 1
Toluene ! > MeOH 1 N TR,
4A ol sieves N R.
130 reflux 3
v
A ' ' A
o N'!‘( o) S ¢ NH-(
R R
el o 1. NﬂBH4 MOHIH20 rt " I o\ ~N
R > :
} \N (CH’)" 2.MsCI TEA rt. R, N R(CH’)x
Ry © 3. H, PAC 5% ACOHTFA 50°C » O
15 Scheme 2b
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[err] WD 97/ 19926

PCT/ EP96/ 05207 [err] wherein Ar', R, Rerr], Rerr], and
Rlerr] are as defined above, L[err] is a leaving group or atom 5 such
as a hal ogen atom for exanple bromne, L2, and L3 each independently

represent a | eavi ng group or atom preferably the sane |eaving group
or atom such sfoewiesdsogen atom for exanple brom ne, q pSr/€sesiosiogger
| or 2, r is zero or an integer 1. X is an integer in the range of

from2 to 5 yis an integgr in the range of from1 to 4, ,Y[err] and Y[err]
together with the ni? ﬂ'éq;-to whi ch t hey arg‘;‘?ttach@ Mépresent an N-1inked

single or 10 fuse goReterocyclic Ioup,—'&n—y si ngl e Rrchysagd ok Ng bei ng
saturated or ung: ang ¢-(€ )x—d‘Uﬁg 6- r%"g af dns, said

Isting @f (5-70r;
ring atons optiona

rising | or 2 additionak~sn-~g heteroatons
sel ected from O or Nllgnd V\:herﬁw one or two ring atons are optionally
substituted with one or two oXxo“'groups or one or two hydroxy, C [err]
al koxycarbonyl, (err] 6 al kyl, aryl or a single or fused ring
aromatic het er ovhRIFiR ARG Bi1s R'Zs%ﬂddil' nirpias defingd abayei lej i3 3 leavingigeoupcoy @tany
groups bei ngs opduckhBd halogen Bfohi for bRghpl bomMECL S anll 1 ehdhtfidepertiektly repriséR%Y
hydroxy, hal Ogelgaviﬂlgaérgg;? Qraaltgrx,l pr&rexgggﬁhe same leaving group or atom, such as a halogen
atom for example bromine, q is an integer 1 or 2, r is zero or an integer 1, x is an integer
in the range of from 2 to 5, y is an integer in the range of from 1 to 4, Y2 and Y52
together with the nitrogen to which they are attached represent an N-linked single or
10 fused ring heterocyclic group, any single or fused ring being saturated or unsaturated and
consisting 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 hydroxy, Cj.g alkoxycarbonyl, Ci._
6 alkyl, aryl or a single or fused ring aromatic heterocyclic groups, said aryl or aromatic
15 heterocyclis groups being optionally substituted with one or two Cj_g alkyl, alkoxy,
hydroxy, halogen, halogenalky! groups.
In Scheme 2a,as illustrated, an example of HN Y{2Y»3is 1,2,3,4-
tetrahydroisoquinoline.
The reactions in Schemes 2a and 2b illustrate that when Ry’ is OH the compound
20 of formula (Ib) can be converted into 2 compound wherein R is -O-(CH3),-Y' wherein n
is as defined in relation to the compounds of formula (I) and Y' is Y as defined in relation
to formula (I) or is a group convertible thereto, by reaction with a compound of formula
- AV
, L1-(CHp)p-Y" av)
25
wherein n and Y’ are as defined and illustrated above and L is a leaving group or atom,
such as a halogen atom, for example bromine and chorine .
The particular reaction conditions used depends upon such factors as the specific
nature of the required conversion and the nature of the compound of formula (IV) but
30  generally the appropriate conventional conditions are employed. For example:
As is shown in Scheme 2a, when R'2 is OH, it can be converted to 2-aminoalkoxy
by reaction with 2-bromoalkylphthalimide and potassium carbonate (K2CO3) in boiling
THF to obtain the phthalimido derivative which is, in turn, hydrolized with hydrazine
hydrate in alcoholic medium.

-12-
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In Schene 2a,as illustrated, an exanple of HN Y[err] is 1,2,3,4-

t et rahydr oi soqui nol i ne. The reactions in Schenmes 2a and 2b
illustrate that when R2' is OH the conpound 20 of formula (Ib) can be
converted into a conpound wherein Rerr] is -O-(CHerr])[err]-Y wherein n
Is as defined in relation to the conpounds of formula (1) and Y' is Y as
defined in rel angynezs to fornmula (I) or is a group conver tHCBTEP94/9f297ct o,
by reaction with a conpound of formula

Llerr]-(CH err])[err

are as defined and |hﬁ}§"{”i‘a&¥éﬂ“‘§5‘o‘?7§'hﬁ?1§%£§ (?%Z)PSJ%? ‘f'l«’:\éw\rﬁqg&rdo@n&o%%g?)om
such as a hal ogem txtconyerfedto aamhpteetlﬂny aming by seaetingwith gneo- dlbfomoalkyl benzene irh e

Bpeci 1o | o IMERINE, phTEA AL m?‘s“‘mgwb“‘mm g
cormpound of for Ampngalke V)q'ﬂ’éﬂ]m%ga" also &a&f{q ‘i 2‘8‘8‘? é g&{égong'@hltnggrﬁ%l
conditions afe byrpdthnymg w1ﬂ='1dmmphth;iimhydndc in toluene, azqqgopxgg mlng]wg@mmb
2a, when R 2 is, I pﬁn E{zf %ﬂgggtu Mﬂ%&l@cxﬁar%f@vé@?h%%%nyl at poshiior $8£dhk 0N

R (AL w%aﬁ?ﬁs 18 iR Rt i By g

hydrol i zed wi t hnieienglzt roem temperityrt; sibsequentlyl, thethytiiosy guoup can be eliminated by

;:%;-Zr; EP96/ 05207 reacn(}ﬁva%Ft/n@s%'? glﬁ nde (MsCl) and TEA ang‘g the formin double bond l;:‘an be
o(CHer 1]) [ 891 ] rodpedhwith bydenesn oS oD RS o T fp 4 Bitore
converted to a oﬂaﬂeucadldaaﬂd teiflyorestetieadid (AKHVTFAY wi th an o-di br omoal kyl
benzene in f n
broni de. The pr i mary h}%%xg I%E‘Jugglt SSida3 Jf% duindlinéAng Eﬁ AL VNG AN RDE

0oX ol ine tranforrredln
an honopht hal | nﬁ%&ﬂ%kﬁﬁ“’(ﬁtﬁ’hﬁmge %bﬂmpa?eé? &Rﬁgﬁgc@ﬂ AoPRMhal i ¢
anhydride in tokanq:&mxurazbc)tesxﬂmmtdr hme‘ty)camhegem@p algiohdl w1thaseleative metal

Dean- St ar ck | ?pp@&%mder%eﬁwﬂﬁﬁ} g 1 BCH/POSL (B'mecw b@@y&p@t 1984,
position 3 o

d b
wi th sodi um bor 323/’(?4? HESJ("%N%%["WP} }432 f2,965). ?ﬂ"eﬁﬂé & “rmg? %%gﬁfﬁin bﬁﬁé‘}dgﬁ tr e;
subsequent |y, t kethhyohraspgndingalijehpderin isendsdird Sverntcenditigns, with oxatyl ghloride/DMSGh

mesyl chloride 3{\/%63@ meﬁﬁzalj_'gf‘ e?r%ﬂ Jr?{f 1598, W%Sﬂpﬂmlﬁnb@&ﬂmﬁﬁdh&% formed
reduced with hydrogen u f umon t (5% Pd on C) in
a mxture '? yse #yitha Cére#‘asea%iﬂwrﬂmwav gg alHyds Mﬁ‘lﬁ and

The hydr oxy 20r oNaChlBI—goa imtetimnolait afont tempeyaturecl/i 4re (t’ﬁemgS@carwal,s%. BRO7haftgrint ed

with a br 2d ate, and
K errooerr] | e pEpond 9&34e&ﬂmhanamﬂmdmmes

ture est t
can be reduced to al BF‘“GVE%‘F\‘%“‘?EF‘@% ﬁ‘é’f‘%““‘?gf ({’8?’?‘ e‘é%é"h lg Y
NaBH[ er r] i n .boican begedctdBucitt MxDhpopdlivf fornBrle (V) sd;erexm\émnN single or fused

ring heterocyclic group as defined in relation to Y of formula (I), to provide the respective
25 . compound of formula (I) wherein Y is the said N-linked single or fused ring heterocyclic’

group. In Scheme 2b the heterocyclic group HNY8Y»2 is, for example, an N linked

piperazine. The reaction is carried out using conventionat alkylation conditions in an

aprotic solvent such as tetrahydrofuran, preferably in the presence of a base, for example
potassium carbonate, usually at an elevated temperature, conveniently at the reflux
30 temperature of the solvent.
When R'p is CH3, compounds (Ib) can be converted to other compounds of
formula (I) as described in Scheme 3. :
Scheme 3

35
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57,1948 or Synth. Commun., 1982, 12, 463). The hydroxy noiety nmay then be
oxi di zed to the correspondi ng al dehyde in standard Swern conditions,
wi th oxal yl chloride/ DMSO at -60[err]Cin CHerr]Cd[err]
(Tetrahedron, 1978, 34, 1651). Reductive am nation of the so forned

al dehyde with a cyclic secondary am ne, such as

1,2,3,4-tetrahwis®nsegui nol i ne and 20 NaCNBH3 i n net hanol agcEKI®6nszo7
tenperature (J Am Chem Soc., 1971, 93, 2897) affords t he
correspondi ng 1, 2, 3, 4-tetrahydroi soqui nol i nyl al koxy derivative.

In Scheme 2bit is ildysiwgted that the conpound of fgynula (Ib)o Whgrer R

is OH can be redcte® w t Resga@adtipeund of jo;rml@j(l\/) wher e n Y B an
N-1inked single_o CH, ciprgver: et gr oc YLl @ &F ol as de NN
relation to Y of gl) to provide the regpective 25 9 bf_o
formula (1) wherein Y is the said N-linked single or fusedrlng }

het erocycl i c- gfoup. In Schenme 2b the heterocyclic group HNYjerr] is,
for exanple, an N linked pi perazine. The reaction is carried out
usi ng conventional alkylation conditions in an aprotic solvent such

as tetrahydrof ursiereipret Rl Rl R'yiand Rhyarpasaiefinakabote andoelsrein YqP amk ¥iphdre as
pot assi um ca§ bo%gqugﬁﬁéd%fs%bﬁﬁpzf r%‘ﬁat ed terrperat ure, conveni ently at

the reflux 30 tenperature o e sol vent When R 2 is CH3,
conpounds (1b) can U8 PEGRYEs pber R is,CHarit canrhs diantfernesd to a (monqafiyRar ialkyl) as

descri bed in Sciminemé&hyl quinoline derivative by reacting the intermediate bromomethy! derivath@hene

3 35 . C e e e . - 13- ]
WO 97/ 19926 (prepared using N-bromosuccinimide in dichloroethane in the presence b8a catalytic

PCT/ EP96/ 05207 amount of lleg:f:qyrperoxide) with MP@pﬁatgpgﬁqqs,,to pqe]g, fqrpxﬂxgg p}]e 3and
Rlerr] are Hs debiphdihoatethybdahdivdierein Y[err] and Y[err] are as

When R'7 is NH», compounds (Ib) can be converted to other compounds of
formula (I) using the appropriate conventional procedures.
In particular, when R'2 is NHj, it can be converted to a (monoalkyl) or
(dialkyl)amino acylamino group by reaction with an w-chloroacylchloride and subsequent
15  displacement of the chlorine atom or with potassium phthalimide in refluxing DMF,
followed by hydrolisis with hydrazine hydrate in alcoholic medium, or with the
appropriate mono- or di-alkylamine in methanol as solvent at a temperature from 20° to
- 100°C.
In a further particular aspect, there is provided a process for the preparation of
20  compounds of formula (I) wherein Ar is phenyl, R is C1_g alkyl, R4 is hydrogen or Ci_¢
alkyl and Ry represents a moiety -(CH2),-NHY 3 wherein Y3 is a group -CR(Ar)(Rg)
wherein Ar and R are as last above defined and n is as defined in relation to formula (I),
which process comprises:
(a) halogenating a compound of formula (I) wherein R'| and R'3 are as defined above
25 and R'7is -(CHy)n-1-CH3; and thereafter
(b) reacting the halogenated product with a compound of formula (V):

H N—%R
V)

wherein Ar', R' and R'4 are as last above defined or are protected forms thereof..
30

The compound of formula (II) is preferably in an activated form, as described
above, and especially as a tert butyl ester .
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5 defined in relation to Schene 2a or 2b. In particul ar, when
Rlerr] is CHerr], it can be transfornmed to a (nonoal kyl) or (dialkyl)

am nonet hyl qui noline derivative by reacting the internedi ate brononet hyl
derivative (prepared using N bronmosuccinimde in dichloroethane in the
presence of a catalytic amount of benzoyl peroxide) with the
appropriate amwednees yi el d, for exanple the 3- 1 0 norphol PAGHEEAR07
derivative. When Rlerr] is NHerr], conpounds (lIb) can be

Comvent Fonal ot oceayFiEHaNSheRadh reaction if BELE y<ds}o#éan wohl GRRERRRL S

conventional procedu I'cu

be converted t oreaggnit sitshiak feuseof N-bromqsmvana@qlg &Wﬁ&‘"&'@ﬂ‘ uiHaly mATGert by
reaction with agolf@# bdch@bbRbsroeirachivride Iadmﬁeﬂp&uh&qﬂMMg aBonvediefnareEmrent

of the chlorine ato or. W th assium. i i

fol | oved by hydfPRRILOTRG ﬁqﬂ&gr"é%% ‘%‘5’2‘? i Vi Enb Gl i B,
t he app$ op tempemature pithe solvedt.- al kyl ami ne in rret hanol as solvent at a
tenperature from Zo[ﬁié' xLacrtiQn between]ﬁgﬁeﬁd hﬂlggenated Eoduct and thecompbitid $fformula

articul ar aspe ro 9ce [ [ n
(F:)orrplougds of SP o%f" 5“’[4’5’ QF'r\g‘“ﬂrp'?t? h’ Stal l%?'f’g? ?0?"%3?%( F %{'@1”?]
i s hydrogen or @fstemperature ingekyhgead fro Cé95@°§ents a noiety - (CHZ)n NHY3

wherein Y[err] is a "Qﬁe%averﬁﬁi( 6Y Ry Rihen f&;}esenung hymsg@i iftoAC R g‘dlkﬂ g%@ i§5 | ast

or ovess comipi aauod ot usi (e eoRBPAE RV PR HOSHUER AT SRRl e paer

wherein R err] skoowvnRiSchdmeske as defined above 25 and Rerr] is
-(CHerr])[err]-I-CHerr]; and thereafter (b) reacting the
hal ogenat ed product with a conpound of fornmula (V): [err]

wherein Ar', R and Rerr] are as |ast above defined or are

protected forns thereof. 30 The conmpound of formula (I11) is

preferably ij§ an activated form as descri bed above, and especially as

a tert butyl ester. ‘ -14-

WD 97/ 19926

PCT/ EP96/ 05207 The hal ogenation reaction is effected by use

of conventional hal ogenating r eageyeiems4/Ch as the use of

N- br onmosucci nam de for brom nation usually in an inert sol vent such

as carbon tetrachloride, at any tenperat %e providing a conveniept rate of
Og-NH< o MR

COMe
J_x, p—  COVe
. I NaOH, R X Z N 2
Ry s — Ry ||
N” 'Ry AN N7 R,

wherein Ar', R, R'[, R's , R'3 and R'4 are as defined above.

Suitable conversions of one compound of formula (I) into another compound of
formula (I) include conversions wherein one group R, R, Rp, R3 or R4 is converted into
another group R, Ry, Ra, R3 or R4 respectively, said conversions conveniently

25  proceeding via appropriate groups Ar', R’, R'{, R'2, R3 and R'4 using conventional
methodology, for example those methods described in the reaction Schemes herein.

Examples of conversions of one compound of formula (I) into another compound
of formula (I) include those wherein R is converted into other values of Ry.

Thus whenRp is a group -0-(CH2),-NH2 wherein n is as defined in relation to formula

20

30 (1) suitable conversions into other values of Ry are illustrated in Scheme 5:

Scheme 5
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formati on of the required product, suitably at an el evated tenperature such

as the reflux 5 tenperature of the solvent. The reaction
bet ween the sai d hal ogenated product, and the conmpound of formula (V)
is suitably carried out in a protic solvent, usually an al kanolic sol vent
such as et hanol, at a tenperature in the range of fromO[err]Cto
50[err]C wo 977199261 N€ conversion of R 4 when representi ngpdiygFse®sin?i nt o
a Cerr] alkyl group is 10 carried out using the appropriate conventi onal
procedure, for exanple the procedure shomqfln Schene 4: 15

Schene 4 [err] wherein Ar'

é] Rlerr] , Rerr] and

,emponversmns of one

CHy” x=2f ornmula (1) include
Ii‘s, Rierr] or Rerr] is
Rlerr],,&err] or R<rr]
oceexling via appropriate

Rl err] are as defined above.
conmpound of forrmula (I) into another
conversi ons wherein one group R
converted into anot her gro
respectively, said conversions @®weni
groups Ar', R, Rlerr], Rerr], "&71] and R[,ﬁ;,r){c],c. ng conventi onal
met hodol ogy, for exarrpl e thas g“"ma hods descrli biagt in 't rea tlgn aepenes
her ei n. es si ong of-rheme conpoun

i nto anot her corrpound Rg m (I) i|AEM e t hose whersim ~"){
converted into ot heRyy es' of Thys when R[ erR; \ai grﬁbxo
-0-(CHerr])[err]- NH[err] NWhé&sein n is as defined in relatyYomwt ®f ornmula 30
(1) suitable conversions into other vakies of l&:ﬁd’] are illustrated in
Schene 5: ’”"g \%_{ Schene 5
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NH Oy NH
<Y < iy
(CHZ)\‘(\ R: & \(cHz)xo
SR,

wherein Ar’, R', Ry, R and R3 are as defined in relation to the compounds of formulae
(II) and (I1I).
The reaction of the compound of formula (T) wherein R is a group
5  -O-(CH2)y-NH; (the 'primary amine) with FMOC protected glycinyl chloride or an
appropriately substituted derivative thereof to provide a compound having an N- linked

()

4-oxoimidazolidinyl group, or a substituted derivative thereof, is conveniently carried out
in an inert solvent such as methylene dichloride at any temperature providing a
convenient rate of formation of the required product. usually at reduced to ambient

10  temperature, for example in the range of 0°C to ambient temperature to initially provide
an aminoacetylaminoethoxy intermediate or an appropriately substituted derivative
thereof. Ring closure of this intermediate is effected by treatment with an appropriate
aldehyde or ketone depending upon the nature of the required ring. Thus, when the
required ring is a 2,2-dimethy! substituted ring then acetone is used, usually in an n-

15  butanol solvent at reflux, or when a 2-phenyl substituted ring is required then
benzaldehyde is used, in refluxing methanol. _

Alternatively, when the primary amine intermediate is reacted with succinic
anhydride in an aromatic hydrocarbon solvent such as toluene, usually at an elevated
temperature, for example the reflux temperature of the solvent, the 3-carboxypropanoyi

20  intermediate produced can be cyclised to provide a succinamido group by heating with
tetrahydronaphthaline.

A compound wherein Y is a 1,4-dihydro-3(2H)-isoquinolinon-2-yl group or a
derivative thereof is prepared from the primary amine intermediate by reaction with an
appropriate isochromanone in an alkanolic solvent, such as ethanol suitably absol_ut_e

-16- '
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WD 97/ 19926

PCT/ EP96/ 05207 [err] where Ar',
Rlerr],Rlerr],Rlerr] and Rlerr] are as defined in relation to the conpounds
of fornulae (I1) and (I11) The reaction of the conpound of

formula (1) wherein R2 is a group 5 -0-(CHerr])[err]-NHerr] (the
"primary am ne'ywoWhidedMOC protected glycinyl chloride or an PCI/EP96/05207
appropriately substituted derivative thereof to provide a conpound havi ng
an N linked 4- oxoi m dazol i di nyl group, or, a substi tutﬁgs erivative

thereof, is con¢tindnitiay elessted emperature such ag the rflux temperaliye ™ s

met hyl ene di chl gidvide a3-(Eidrdxg ety hphenglapetyiimeinmegiate which iscychised fiestby r at e of
formation of the

; LT ' I [ .
tenperature. for °‘ré‘>??§§%|‘§fdﬁx§&‘?'g§%’é‘ﬁ§§“g’lﬁ l%e[ l@{dﬁx@ﬂn{é %?%{gﬁeﬁgﬁt@r%}g% gloﬂgee’ to
initially provi dellowed by watmeniiwish-abase suahras sedivn pydridedn riranygdrefusn 1@ pifect
appropri atel y subglishtioht Qrefel@bly idy¥lisation carfidteout if the plestticedfastatadytizfaniohisof

internmediate is ected.by. treatnent with an appropriate al dehyde or
ket one dependi nde:{] gﬁh't’"%"’ﬁ ?@mgf’e't he required ring. Thus, when the

required ring is a 2Asmentiene prfom, thercompewnds pf fogmuln 6 may stishie mage thag gne
usual Iy in an n-sietdoisometié fomal- afd®ihé pricestof iirfihventiormayhetude racepiars s well as
?nl;tt:) ﬁ;:{élut ed ri n%n!anﬁiogn%ﬁgalllry%grettjgr%]s. Accordigglg’,zﬂlgg Mﬁoxﬁé of3 %gmpbd}ldro?ffdr}ﬁﬁang
10 (1) is obtained by reacting a compound of the above defined formula (II) with an
appropriate enantiomerically pure primary amine of formula (IIla) or (Illc):

H . H ,
' Ar‘ ' AI’
HNf R - HNg,
R' R’
4
(I1la) (I1kc)
15 wherein R’, R'gand Ar' are as defined above, to obtain a compound of formula (I'a)
or (I'c):
'ﬂ Ar
O N —-(..'R-4
R
el R|2
R'; R’ S
N R’y
(I's) Te)
20 wherein Ar, R, R'y, R'2, R'3 and R'4 are as defined above.

Compounds of formula (I'a) or (I'c) may subsequently be converted to compounds
of formula (Ia) or (Ic) by the methods of conversion mentioned before:

1;1 Ar tl-l Ar
O N‘*{wR 0 N‘(' R,
R, R
R2 o’ R2
R; | R; |
> S
N R, N R,
25 (1a) )
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Alternatively, when the primary amne internediate is reacted with succinic
anhydride in an aromatic hydrocarbon sol vent such as toluene, usually at an

el evat ed tenperature, for exanple the reflux tenperature of the
“sol vent, the 3-carboxypropanoyl 20 internedi ate produced can be cyclised
to provide a succinam do group by heating with t et r ahydr onapht hal i ne.

A conmpound wher @igyiNodas @ 1, 4-di hydr o- 3(2H) -i soqui nol i non- 2- ylpcg/Epdglosnb7 a
derivative thereof is prepared fromthe primary anmine internediate by

reaction with an appropriate i sochromanone in an al kanolic sol vent,
such as ethanol sui t ZetemAL&. B2 . R3 and R4 are as defined above.
- 16- WOS9izrdtiy 3@ the above mentioned compounds of formulae (1a), (Ic), (I'a), (I'c),

PCT/ EP96/ 05207 (IIIa)aﬁﬂleMréﬁres’tﬁtsz&i’d@éned temperature such as the refl ux

|t or medt at e i gh Sg“‘v“@‘@’t‘ﬁaﬁﬁ’ .?"Sf“é"gﬁ“ﬁg A A
chlorinating 3t hé Sy Jc)ia'dgéﬁf el%igqnn)ﬁ %W%g?%cﬁels touse g?%’FP‘b‘%é{a by
treatnment with afraﬁ ?@E‘ﬁ“&%“@ °F‘ﬂ“9£] sosailizationrmgthnds Shys g ect

5 cyclisation; pyreshantiiphey of heommmd ofi m)nﬂa (R israbtained by fragtionaberpstallisation 004 a
catal yti c amountdissfereomeri¢ salBfostn&Ebyighetion ofithe fateinicciofPoand of formula (I) with\an

g?g'; 'eglngg ng(rar 2r ]?’ ptidalt§ aCNTNRYR ﬁc.@ks&o{ngug&t (sheh JEQ:XmSdeﬁ iphbfic ?@?& n hran one

[ acemat es asl OWeI ?ﬁﬁénat@glgoﬁoh% s?lﬂr&rf%es?n?h %,el §l ere?lp‘H)P or ﬂ%ﬁce%al% ﬁéﬁf\% nt, suchas
enanti oner of a oah%lsa&‘f °T"Eﬂ"r‘?ﬁlplé9"is(§ ‘3 "l"s"ne 7 @ dCTIRFTAWE £

compound of the B8V, preferaldyiat ¥ Gul a (11) with an appropri ate
enanti onerical ly pur intheicaseriy whithothepbasicdumatibnaalities, lsadh a3rprifriaty, eecondary of er r ]

15 wher eirdidfy amiitleS brelpfetent M theddfecR, siidePREgEHDMcallyteIRI @

conpound of ]fsor %ﬁm{é ag@x)lts become%alﬂble )ncludmg tartaric acid, O,0'-di-p-toluoyltartaric acid

and mandelic acid.

The compounds of formula (II) wherein R) is CH3, OH or NH2 and protected
forms of such compounds are either known compounds or they are prepared according to
methods used to prepare known compounds, for example 3-methyl-2-phenyi-4-quinoline

20 carboxylic acid (R is CH;, CAS = [43071-45-0]) is prepared in accordance with the
methods described in Synthesis (1993), page. 993; 3-hydroxy-2-phenyl-4-quinoline
carboxylic acid (Ry is OH, CAS = [485-89-2]) is prepared in accordance with the
methods described in U.S. Patent 2,776,290 (1957); and 3-amino-2-phenyl-4-quinoline
carboxylic (Ry is NH,, CAS = [36735-26-9]) is prepared in accordance with the methods

25  described in Chemical Abstract 77:6176%u (c.f. Khim. Geterots:kl Soedin. (1972), 4,
525-6).

Compounds of formula (III) and (V) are commercially available compounds (particularly
when R' = alkyl) or they can be prepared from known compounds by known methods, for
example, compounds of formula (III) in which R' is alkoxycarbonyl and R'4 is hydrogen

30 and Ar' is as defined for the compounds of formula (I), are described in Liebigs Ann. der
Chemie, 523, 199, 1936.

The compounds of formula (IV) are known compounds or they are prepared using
methods analogous to those used to prepare known compounds, for example those
disclosed in in USP4386091(Mead Johnson) and USP4487773 (Mead Johnson).

35 It will be appreciated that in any of the above mentioned reactions any reactive
' group in the substrate molecule may be protected accoi'ding to conventional chemical
practice.
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
40  benzyl or trialkylsilyl groups.
The methods of formation and removal of such protecting groups are those

conventmnal methods appropnate to the molecule being protected. Thus for example a
-18-
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[err] 20 wherein Ar', R, Rerr], Rerr], Rerr] and R err] are as

defi ned above. Compounds of fornmula (I'a) or (I'c) may
subsequent|ly be converted to conmpounds of formula (la) or (lc) by the
nmet hods of conversi on nentioned before: [err]

WD 97/ 19926

PCT/ EP96/ 05207 wo 97119926 wherein Ar, R Rlerr] R err] R BFVEPW%AQER07
Rlerr] are as defined above. Suitably, in the above nentioned

conmpounds of fornmulae (la), (lc), (Il /.a [ 11! A L1 C
R4 _replre_sent s hbmnmﬂ’évré‘m ahde;ug ';““g t: gm:t,i?:g gﬁ&g’?mgg ?Pé%ofgq bﬁ%ﬁ;gg}géati n)g
optical isomersbe ideq seh @s benzy e, 2hd 1 | HASIUEd,f ErPYP Mt¥er ei n
Rg is fl! fferem]béééoﬂmrﬁ%ﬁ&?&ﬁ&rd hﬁ?g &u}()ﬁﬁ: wlamge;mb@le?i mild ether ciézvﬁ@%ﬁeagm{
separation met ho in parti.c r, fractional .crystallization nethods. Thus,
a pur e enﬂ'ﬁﬁ%ﬁﬁ&aﬁis’lﬁﬁe‘g‘%SW?’bwﬂfoﬁ’%l a (1) is obtained by
fractional c¥ystalli gatindicatefabave, the comgpunss of foomele (10 have usefubphasmagsitical
reaction of thepyp r%pé%cm%ggﬂgéfhi RivBAtlon alsb protidel a 8dmpound of ERinuIT)] of
ceptable

active strong aci ol.v , ,such as ca | ph d. i 10
appropriate al c%ﬂ?ﬂ"?‘%“eg'bqablé pritr s@'tvﬁtﬁmergg'?gﬁs’r‘%f’ﬁ%’(?)fggfc%vgﬁ‘lefaﬁe‘lé?%kgtn oni ¢

sol vent, such awmibstance. acetone. The salt formation process should be

Sonict o a1 5 L SThe T fusebhen Gk s mabu S Eonhsbia

pri ﬁar y, S etdn d%l;o);ngylump of f%nmﬁa {Iﬂ ora pﬁannaceuﬁcallg)( acceptaué sgﬁ orsofvate thgrtsaof, Znda' as
pharmaceutically acceptable carrier.

The present invention also provides the use of a compound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament
for the treatment of the Primary and Secondary Conditions.

15 Such a medicament, and a composition of this invention, may be prepared by
admixture of a compound of the invention with an appropriate carrier. It may contain a
diluent, binder, filler, disintegrant, flavouring agent, colouring agent, lubricant or
preservative in conventional manner.

These conventional excipients may be employed for example as in the

20  preparation of compositions of known agents for treating the conditions.

Preferably, a pharmaceutical composition of the invention is in unit dosage form
and in a form adapted for use in the medical or veterinarial fields. For example, such
preparations may be in a pack form accompanied by written or printed instructions for use
as an agent in the treatment of the conditions.

25 The suitable dosage range for the compounds of the invention depends on the
compound to be employed and on the condition of the patient. It will also depend, inter
alia, upon the relation of potency to absorbability and the frequency and route of

administration.
The compound or composition of the invention may be formulated for

30 administration by any route, and is preferably in unit dosage form or in a form thata
human patient may administer to himself in a single dosage. Advantageously, the
composition is suitable for oral, rectal, topical, parenteral, intravenous or intramuscular
administration. Preparations may be designed to give slow release of the active
ingredient.

35 Compositions may, for example, be in the form of tablets, capsules, sachets,
vials, powders, granules, lozenges, reconstitutable powders, or liquid preparations, for

example solutions or suspensions, or suppositories.

- -19-
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tertiary amne, are present in the nolecule, a wider range of optically
active acid 15 resolving agents becone avail able, including tartaric acid,
O O-di-p-toluoyltartaric acid and mandel i ¢ aci d. The
conmpounds of formula (11) wherein Rlerr] is CHerr], OHor NHerr] and

prot ect ed forms of such compounds are either known conpounds or they
are prepared aoggbfligegs t o nmet hods used to prepare KnownpCTYRPIBDSEH,
for exanpl e 3-nethyl -2-phenyl -4-quinoline 20 carboxylic acid (R err] is
CH err], CAS = [43071-45-0]) .is prepared in accordance w th the

net hods descri bed i n Tbgspmpasitions. fopexpmplethese suitable for oral administration. may

Fﬁgéd r8 gxgi )2 PhefWﬁaitﬂcdiﬂélﬁiUnhlrthipijents su&ﬁqsmfamh t gl dgers; ifik eé(agxﬁreg}mb&c%,bcgs_ =

- - 'S a acco anc M . 0Qs escri pe In

LS Patam b 7%?@'9%0?%!:{%?)@?“3%0’3@ w@wﬁﬁgﬁyﬁu%g B RAplgdaciose, s,

car boxyl i ¢ ( R empipe-ptarchyqalciym phaspleate; sprdigiam ghiging] tablewing jubpiganss) forrexample

?cc ?r d&ﬂpe vwéte[lmhéiesimtstﬁafé&; gﬁint@?ﬁs; g&%ﬁaﬁ;ﬂe GHaRn] ;fggjgn 9&@9&0:1&%8&%693
C.T. Im Qedl N. . : = ounds

O Tormia (111 Sesh e TR AL benulose. or pharmaéetiiedly seeepiabls o RRE I r |

when R = al kyl 3genis s@ sedivmiaurygsuiphated fr om known conpounds by known

rrﬂ< hods. L or . %&H@E&nhp&ﬁmﬁﬁgge %taif&élilﬁ}'&@v&ﬁibh% n%d&d@@bf?ﬁ!eﬁ}i%g',s

al Koxycar pony .S r e r I S.das erl ne [ e

conpounds of f oﬁlﬁﬂif’éab?er%",‘g %f?ltgc fd)g% E‘F?%?ﬂ%?ﬁ‘fd'ﬁ‘g Spfrglons Ry by é‘Fe% o %‘S“‘@Féh? e,

523, 199, 1HB6.active agent throughout theseenmuositidns epipléyinglates quinitien o&fillenovWhen

;:orrpounds ork t hlﬁb’c&ﬁﬁ)sﬁfoﬂﬁ’%?ﬁh féﬁh%ﬂaltable%, poWBéQdSzeARe bRg SiidersBidtiORe Used
O prepare no C oun or exa e pse ISClosegd .. n I n |

USPh 356001 ( Voo TR IS A BaesiHiE ormpsiaa may st Skaigies being magesigey |

be appreci at ed steaeate, istarchngluerdse; iatosshamsereiae flowradd cldlc t Tables may be emdi ve

group in the suRséraikeo MelhBas el FwnR nbfdh rarﬁdceaﬁsa@gﬁw&. inpafRUIE With aR2!

chem cal tecling groups I ny of
AreestRis pgsulenforh e

c ractice. - Sui.t abl.e pr
the above nbht | GIEE cPag; |Th compasitioRsay tlly in the formg g
art. Thus, for exrapslofgelatin eiptainihg the oamboymdoif desited yith reapisr onmghardecigidnts.
benzyl | or f tri alhkyl Sl k'.fxﬁtn_p%iﬁb%&br oral admit;iﬂ.ration as/ Fiuid¥eh4ystsin SHe ffnl% HP}H{OS and
renoval of suc ect i.n roups ane.those . vention ods
hopropriat e to PRBSAmUEhS b copiBinde be:prpeerfag o ﬁ%ﬁ@u%%
-18- reconstiAgyigywitly 9/a1gr or other suitable vehicle before use. Such liquid compositions
PCT/ EP96/ 05207 may contaiébhvbiibraldkiditives Sodh ASuiicR@ing s%n&yfotr ERMdIEHbiR]], t he
appropriate co oun!gl ty fch lalé)s {}Jxrerﬁzal hal i BiutoSUS as&%@iﬁlh brom de, and
thereafter, if Yequlred, <Hitloss, gplatia. hygrg PRSP ose: SRy, clwioss r emoved
usi ng catal yt i calympinivayuersate gl hydregenatediedibln fats; emulsifvige agentsyfnexample such as
t [) i met hy |h silyl lecting Qor?ﬁ?rhﬁéﬁiﬂdafel &raasaiﬂaqueofﬁs clar non-aqueous véicled) Whichlifdude
above, the conmp 0 “Bi . r.maceuti c
properties, ac cegr A ‘?Q?bsr vt %e pJ? glggé) kﬁ‘% oﬁ’%agﬁi’]'?agerﬁl %gfoglg %’ﬂ%@?’&ggrsgtl%m%d of
formul a (1)323 orestersof 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
30  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
35  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
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a pharmaceutically acceptable salt or solvate thereof, for use as an active
t herapeutic subst ance. The present invention further
provi des a pharmaceutical conposition conprising 10 a conmpound of formula
(1), or a pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable carrier. The present I nventi on

al so provi des twe9ume2of a compound of forrmula (1), or a PCT/EP96/05207
pharmaceutically acceptable salt or solvate thereof, in the nmanufacture of
a mmedi canent far, the treatnment of . the .
Condi tions. 1 5 fomwhich thd agﬁgppaéerﬁpga F@&#’éﬁ'ﬁthﬁﬁwﬁ oaé’%og‘aqus%(ﬁ 1?%’%@% tafe hich

i nvention, may lsmkzﬂrlspdato@epapeanmjectabldfnmmbh@’ of a corrpound of the

invention with an appfmohﬁabﬁuﬁ%fﬁﬁsqhvenhbn Ry als®bé atiniinidtered by inkhldtieaWia the

bi nder, filler, | nt r ant vour.i ng agent | 0 n ri cant
or preser %ﬁaf?fé’“? %"‘Eﬁ‘n@é‘ﬂ‘ﬁ%ﬁ\‘i’ﬂ aﬁ’g %}ebe carrfed 0Bl 55t Qyﬁf‘_ﬁotmufah'?
convent i onal Sexcompprisingsa smnpobud efithe inyention and @suiteble sarsier, joptiangBy syspended in,

preparation of q&lmgﬁf,lgl ,og;rbgg elpgent s for treating the conditions.
Preferably, a pharmaceut CO lglfltl on of .the invention i uni t dosage
%Tye%ﬁ? ;

form and in a f QRS SOPprise FUCTRRIF %ﬂmHS’Pn‘SB THEIPSIDY i al
fields. For ex ambipatknnomma surfactptegpiveat orardispraing agerit to prepent khefsedimentation
acconpani ed by Wf% éndedPpariid lésnPéﬁeréH‘ﬁttﬁéL%‘iﬂp%h%ﬁa&Eclé's’if‘e is from abd8t 243 1@9ent 1 n
the treat rrenh of .the conditions. The suitabl e dosage range
for the conpBund¥cmgrs ¢ he |nvent|on depends on the conpound to be

enpl oyed and on the cafdiitet mododf aiminigetion of the tampouhds ofl thoinsieiondpmpriee r

al i, "upon the fghatkaaaleRAESRY a \BndRER TR akibh o pRftneh Sorkiuiggncy and

rout e of mnistrati Ffr ‘%oun or cgl?r%oy n of
the invention rrﬁm%se%Bﬁmoalvéaf‘hsfnvs@m%ms R SHFUYR gAReSIYE &uch g
is preferably i adhenistto theskigethérebypepmitting the Compounti &t diffuse from tlh:mdhﬁl\pat i ent
may admi ni ster g&oﬁyh@@éqn fopdaw%me i ;siaaﬁ%r a/eémm mp&}cﬁm&aﬁ

conposition is or oral, rectal I,C par.ent ef; i,nt ravenous
or intranuscul af s°rp“°“' RIEATS SESHIYE s“'?’rlg’ﬁﬁga\ ﬁ‘ﬁﬁgsﬂwsﬂ’@ &"‘é&'bd’ﬁ’é?{ to give
sl ow rel ease of siicenezxan be/ased. I ngredi ent. Conposi tions

may, for exanple, be A@m&mﬁnw&wvefthé éﬁ%ﬁ&édos@@ﬂ%mpeﬁnd &%exhﬁtoa,me particular

vials, powders, granules

e stiiuta
prepar ati ons, fgpmpound emB&?Xf'Fﬁﬁ& CQB‘F‘H?'PBﬁB © patie Eﬁé‘ﬁ@ﬁé‘?ﬁ%“e‘&? agﬂl lebecs]‘? tories.
-19- 20  administi@7 /Al 0kPdose will generally contain from 20 to 1000 mg and preferably

PCT/ EP96/ 05207  will contain from 30 to sd'd‘ﬁg,qﬁ fiméhlfai 01300, 1 56, 265.2750! 3?00t bszs aoe? 1450 abl e
for oral adm ni st t| o n convent i onal XCI
bi ndi ng agents, Y’W?‘H mﬁ’b E"C inistered ongg Qr APOrR | m'fﬁ %’f example
tragacant h, or Qo3 A mtmly,dnddmrteml dziilly|desesfor & 7 kg-adaitp¥id nlomlkysb@ inthggar ,
range 100 to 3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active
25  ingredient and be administered in muitiples, if desired, to give the preceding daily dose.
No unacceptable toxicological effects are expected with compounds of the
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,
30  which comprises administering to the mammal in need of such treatment and/or
prophylaxis an effective amount of a compound 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}-
35  [Me-Phe7}-NKB or [3H]-Senktide, to guinea-pig and human NK3 receptors (Renzetti et
al, 1991, Neuropeptide, 18, 104-114; Buell et al, 1992, FEBS, 299(1), 90-95; Chung et al,
1994, Biochem. Biophys. Res. Commun., 198(3), 967-972).
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mai ze-starch. cal ci um phosphate, sorbitol or glycine; tabletting
| ubricants. for exanple 5 magnesi um st earate; disintegrants, for exanple

starch, polyvinyl-pyrrolidone. sodium starch glycollate or

m crocrystal line cellul ose; or pharnaceutically acceptable setting
agents such as sodium |l auryl sul phate. Solid conpositions
may be obt ai nequdpyy@eagvent i onal net hods of bl endi ng, f | pdT/08D6/05207

tabletting or the |like. Repeated bl endi ng operations may be used to
distribute the 10 _active agent throughout those conpositions enploying
large quantities of Fhefbinging assapyantilized allow the detsrmpisatian of the congentration qfaﬁ/em of a
tabl et, powder,individualz@npoundreyuifed té iedlicey 508pthe [1201]-[Me-Phe7 |-NKBUnAl[ BB

solid pharmaceut| CONMPOsI Lions be used, ..exampl es. bei gnesium
stearate, star %}‘E‘g‘*ﬁg‘@ b‘gﬁc g‘f’élgg6%@@&?8&8%’8,“"5“@8“’9 CRRptas MChI k. Tabl et s
may be coated Binding aisang pravidedfoheadh comapaunyd tested 2imrean &C spavalue of 2-5

phar maceut i gal sgpaift eferimenitspsfbinted ihduphicitd oPitipkSate. FHRIRSst PoteRRbinB6und? BE
conposition may,

o be in.the farmof an ingestibl €n5if OF .
exanpl e of gel atP%.r%":egﬁ'tné’F'RPﬂﬁﬁ?%gé%v ﬁﬂ’cf,he }gapgaggﬂf)g@%%ft Il?ey‘{%?‘}‘?gé’@sbr
ot her exci pi entastivity of the compounds of therpsesenttinvention isidetsrminedioniheir sbilityt tb dnhibis

I : qui ds may be sEiti)ktidBQndtﬁédT&dhimctfoﬁbgthe guinef-is@rmfhﬁm (MREE ¢ hIO 1990, B%‘. f.}%l ptS, or .
elixirs, or may,be pres roduct . for,. rec itution w
water or ot her ‘2@l 'f'g"ﬂ?e? ‘%ﬁ?ﬁef@“@%‘?‘%‘%‘éﬁmgﬂei&fm@lﬂﬁaﬁ ‘B“Q?@n(%g Ft3od¥lr0
may cont ai nOcorfuent iPbaramacelldi9i 9&4) apd bunarsNKg sereptdisrigediayahCa’™ hobilizstianpl e
sorbitol, MorhigBi R 190k, £ Hidl LERHE, 26029631 19858)D inlase.
car boxynet hyl ceg_JWIl ltl.| lo ele M".dakqgm' rl]li um sdtg%éa;? tggsge?}?{nﬁa&%tgha}%?gfg@?bl e
fats; enulsifying ’35%@?‘??’5?"8?" & A i gompoun %i“t F‘H‘,Kgé? ?ggﬁ' SERHASE eat e,
or acacia; aquéspesinsntsphersdimpisihe coptrntrhtion ofithe iptiividuall cothpound requiredit| e
oils, | f 0"259X amfﬂtr&iuaé mr!ﬂﬂlld(?i@twafrd sifif irﬂﬁ@&&ﬂrﬁ%@ﬂ-‘r@sp&%s& curvé B%’seﬁﬁﬁcﬁ}' HumbP"
exanpl e esters erine, or. propyl ene col, or e al cohol,
gl ycerine, \wat &FeCRPr ﬁ:gpﬁ(ﬁafassay ‘ﬁbg’élﬂfe terpmaton &éﬁ‘? Gpocentation @EWQI%l hyl
or propyl p-hydéempywsirequted toredacrtyi SO%a@C sty valweas) the Cat+ mbbifieationdoduced by

conventional f R ehistIIKB! 1HQhiQ déshy) ShedDRiPosinds of the present inventicd KehgROUNds  Of
this i nvention na al. so be adm ni stered by a non-oral route. In
r

accordance wit BoPBUF e phar maceutical procedure, the conpositions may be
30 fornul ated, fodheshgrapeusicipotential of the camppurids of e presend invantinmip rsatingrtie
They nmay al280 kénditions cah B #9sésBécRAckirigRbdent &SRB Mbl&) i N an injectable formin

gﬂa??r;ggﬂfi g;l lnon- a%‘é%@ %8+éﬂﬂeoc§mpgurxcds of ?(H'EIB "9 afd'aifd coi’n?ﬂl:eu%a %'bé Qse%tagr

acce qui Q, “€. g.. sterl] e pyrogen-
or ‘a parenter ald¥a§“%sgf5 E‘ﬂﬁq Wgr%‘%%iyﬁ]?e Ivehtep l‘ﬂc@‘ i aE‘%/'ﬁEﬂq‘Hg ﬁqﬁ‘E“]Iai(HLfPﬂlsﬁ'&?
cont ai n iisgnestic deqls for assgsping: the degrge; to yhidhaeurokinin-3 receptonactivity (norimgls
buffers or sol @veractivity o modaractivity)35 implivetedtin o patients symptoms.t Suchhse bbmpikes
t hi ckeni ng 2ageniesusesofsp ebmpohdagrefolfiula (1)0dsh&i antagonist (o RaidBLAVikY, Cfot eXample
accept abl e addiciie@ie bupHolresRIctR tWhdchyldfin RESHANhRRed Mokl bholOR eft&l{]&er or
such as anpoul Fgecti’&phgéiﬁﬁ&scgﬂcﬁvidyn?&tA & sdaxen\fa'lecgbﬁai%d #r8hn rlx“;la’iiéﬁt. Q%Saqsggfé‘?

h bot t T -
\S/\;J)CQ??iQSZGO such activity in the presence or absence of a compound of formula (I), will disclose the

PCT/ EP96/ 05207 degree of NK-3 receptor involvement in the mediation of agonist effects in that tissue.
30 The following Descriptions illustrate the preparation of the intermediates, whereas
the Examples illustrate the preparation of the compounds of the present invention. The
compounds of the Examples are summarised in Tables 1-3 below.

35
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fromwhich the appropriate dose may be withdrawn or a solid formor
concentrate which can be used to prepare an injectable formulation.
The conpounds of this invention nay al so be adm ni stered by inhalation, via
t he nasal or oral routes. Such adm nistration can be carried out with
a spray formulation 5 conprising a conpound of the invention and a

sui tabl e carri avgymo9ieonal | y suspended in, for exanpl e, PAARRIEPHEAr bon
propel | ant . Preferred spray formul ati ons conprise m cronised
conpound particles in conbination with a surfactant, solvent or a

di spersing agent to prevent the sedinentation of suspended particles.
Preferably, the conpound particle size is fromabout 2 to 10 10 m crons.
A further node of adninistration of the conpounds of the invention

conpri ses transdermal delivery utilising a skin-patch formulation. A
preferred formul ation conprises a conpound of the invention di spersed
in a pressur® sensitive adhesive which adheres to the skin, thereby

permtting the conmpound to diffuse fromthe adhesive 15 through the skin
for delivery to the patient. For a constant rate of percutaneous
absorption, pressure sensitive adhesives known in the art such as natural
rubber or silicone can be used. As mentioned above, the
ef fective dose of compound depends on the particul ar conmpound

enpl oyed, the condition of the patient and on the frequency and route of 20
admini stratf®n. A unit dose will generally contain from20 to 1000 ng and

preferably wll contain from30 to 500 ng, in particular 50, 100,
150, 200, 250, 300, 350, 400, 450, - or 500 ng. The conposition nay be
adm ni stered once or nore tinmes a day for exanple 2, 3 or 4 tines

daily, and the total daily dose for a 70 kg adult will normally be in the
range 100 to 3000 ng. Alternatively the unit dose will contain from2 to 20
myg of actives25 ingredient and be administered in nultiples, if desired,

to give the preceding daily dose. No unaccept abl e
t oxi col ogical effects are expected wi th conpounds of the i nvention
when adm ni stered in accordance with the invention. The

present invention also provides a nethod for the treatnent and/or
prophyl axis of the Primary and Secondary Conditions in nammals,
particularly humans, 30 which conprises admnistering to the mammal in

need of suc?0treatnent and/or prophyl axis an effective anmount of a
conmpound of forrmula (1) or a pharmaceutically acceptabl e salt or

sol vate thereof. The activity of the conpounds of the present
invention, as NK[err] ligands, is determned by their ability to

inhibit the binding of the radiolabelled NK[err] ligands. [err] 35
[ 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, S, 299(1), 90-95; Chung et al, 1994 Bi ochem Bi ophys.
Res. Commun., 1BBSGRIPTOIGN-1972) .

-21- : 3-Morpholinomethyl-2-phenylquinoline-4-carboxylic acid hydrochloride

5.60 g (21.27 mmol) of 3-methyl-2-phenylquinoline-4-carboxylic acid (CAS [43071-45-
30  0]) were dissolved in 100 ml of CH7Clp; 7.60 g (42.50 mmol) of N-bromosuccinimide
and 0.52 g (2.00 mmol) of dibenzoy! peroxide were added and the suspension was
refluxed for 24 hours.
After cooling, the reaction mixture was evaporated in-vacuo to dryness, dissolved in 100
ml of THF and added to 50 ml (573.92 mmol) of morpholine. Then, it was stirred at room
35 temperature overnight, evaporated in-vacuo to dryness and purified by gradient flash
column chromatography on 230-400 mesh silica gel using 2 mixture of CH2Clp/MeOH
95:5 containing 0.5% NH4OH (28%) as starting eluent and a mixture of CH2Clo/MeOH

-23-

SUBSTITUTE SHEET (RULE 26)



WD 97/ 19926

PCT/ EP96/ 05207 The bi nding assays utilized allow the
determ nation of the concentration of the i ndi vi dual conpound
required to reduce by 50%the [err]-[Me-Phe[err]-NKB and [err]H]-
Senktide specific binding to NK[err] receptor in equilibriumconditions

(1C50). wo 97119926Bi Nndi ng assays provi de for each conpoungct/esisashoa
mean | Cerr] value of 2-5 5 separate experinments perfornmed in duplicate
or triplicate. The nost potent conpounds of t he present invention

show | Jerr] valS028 cppiainimg 2% Mk Qi (28%9) 3o fipaliclupnie TRIKprodugt-obiaineg ovas skissolved
ag_t : vity of t Ee i acquenendtl sidifiet witheSEVEL O URNjre@pitdtd s@?ﬁﬁ{eﬁi WROrebdvetddeby
apl Ity to 1 nhi . s S 3 | uce contrac on,o t Jj.nea-pl g

i | eum (Maggi et g%‘{“mfb‘éaé‘f’ﬁg*% %g{ethep'ﬂei%‘&’f’%c‘é’ r,”%?{‘}ﬁ!‘,ed%%?"ﬁj‘gﬁ%'dand r abbi t
isolated iris soaiHzoNeO Bl e (Hall et al., 1991, 10 Eur. J Pharnmacol .,

199, 9-14) and hueEn= NK-E75°¢ receptors-medi ated Ca[err] nobilization
(Mochi zuki et aIM.Wl.g—-%48‘}' Bi ol Chem, 269, 9651-9658). Guinea-pig and

rabbit in-vitro “functional assays provide for each conpound tested a
nmean KB val ue of-Ra@Bielk33peB3E00; 2750-2000p lpntﬁiﬂsfm'ﬁhere Klerr] is the
concentration of the individual conpound required to produce a 2-fold
ri ghtward shiftg’rlé entration-response curve of senktide. Human 15
receptor functi S |l ows the determ nation of the concentration of
t he indivi dd@l Errtrathylhenuyl)-3-dydoxy2ephesyligpimslive-@+cafmnxamidal ues)
the Ca[err] nobilization induced by the agonist NKB. In this assay,

t he conpounds o he,pr esent J.nventi o ehave as nt agonj st s.
The t her apeut i CE‘f)‘%tge@% ’é’fm@fdlt#@' 5 'Bgfﬂﬂﬁllmﬁ??é -FRTRe, aF'ﬁ\/gﬁ?’i @§518ﬁ-2])
treating the 20werecysptndédoins! S0aml ofca 78 swixseciofiTHREH I N 40g € BB ennnaiplof -
As stated abovehydybeRisRALAESHOBTP I 21 g (94Cmheip FORYIERABe e
useful as 1 di Z‘% ostzbc lt(iﬁ&_léﬁccordld}g% @Ee i nvention 1nclu ‘g a
compound of 17 or HEYC: ?I‘? gt 2 were a é’bdn {FFACHPT, BUXIVE yas SUEES &t fpgm he
degree to whi chtemperatiré fom3® minwespt2ol3 g €10.¥ inimolj of digykclohexylcarbodiimidec(DCCY vy
or underacti vi t yissolved! iRP20 RARIECHATIS W 28dtd oS PHIS reactitnlwhisS feAC A ohsS €S
25 the use of émc&%ound af formgi{gvélg% as %ﬂ{%gta oni st of said activity,
for exanple TP) c"lr_euaYeﬁ'@glf}uﬂueﬂ ed vaithy 20 pk of 12, eyaporaied igrygeuo to dryness and
agoni st - i nduceddissebiedtin [Et@AosTheaprecipitatedodieyclahexylurea was filteted oyffigst the oganic
activation, 20f Ry&ekis washel vitHaON Q004 Gl Rid) 3kt SA! NafHOP2 kS 98). NaC). The
such activity |&g&;]gl Lesgnge. or a%;sgnced\?; ﬁ congoundt%f. f or mul I%,_ W |
di scl ose the MG S e R RO PRReS ried Q¥erdYaaBlg SPd RYRBRTAISI {rio e S Heof
agoni st ef f ect srepidug Wag purified hp gragipnt column chromathgraphyl ¢rof0-24 Mesboilicpgeloning
illustrate the pmepaeasihexamefEtOhe 9!1%&&5@? M and D HiRER of hexane/BIGAETA R €s
un

[ hustrate,{he HLpBntal 0 oihe A IARRIRHRISLL DS HGPGEbi V90 sl A1
-29. 25  compound as a white solid.
Ca5HoN209
M.P. = 168-168.4°C
M.W.=382.47
[a)p”® = -28.5 (c=0.5, MeOH)
30  Elemental analysis: Caled. C, 78.51; H, 5.80; N, 7.33;
, Found C, 78.49; H, 5.84; N, 7.26.
LR. (KBr): 3370; 1625; 1525 cm-1.
300 MHz 1H-NMR (DMSO-dg): 6 9.80 (s, 1H); 9.11 (d, 1H); 8.00-7.94 (m, 3H); 7.61-
7.42 (m, 8H); 7.38 (dd, 2H); 7.28 (dd, 1H); 5.06 (dt,
35 1H); 1.82 (ddq, 2H); 0.97 (t, 3H).
MS (EI; TSQ 700; source 200 C;70 V; 200 uA): 382 (M+.); 264; 247; 219.
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WD 97/ 19926

PCT/ EP96/ 05207 5 10 15 20 25
DESCRI PTI ON | 3- Mor phol i nonet hyl - 2- phenyl qui nol i ne4- car boxylic
aci d hydrochl oride
WO 97/19926 PCT/EP96/05207
DESCRIPTION 3

(S)-N-(c-ethylbenzyl)-3-(ethoxycarbonylmethoxy)-2-phenyigninoline-4-carboxamide

2.0 g (5.2 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide
5  (compound of Description 2) were dissolved. under nitrogen atmosphere, in 20 ml of
THF; 2.0 g (14.5 mmol) of K2CO3, 0.87 ml (7.8 mmol) of ethyl bromoacetate and a
catalytic amount of KI were added and the mixture was stirred at room temperature for 2
hours and 30 minutes.
After filtering off the inorganic salts, the solution was evaporated in-vacuo to dryness,
10 dissolved in EtOAc and washed with water; the organic layer was separated, dried over
NapSQO4 and evaporated in-vacuo to dryness to obtain 3.3 g of a yellow oil.
This oil was purified by flash column chromatography on 230-400 mesh silica gel,
eluting with a mixture of hexane/EtOAc 7:3 containing 0.5% NH4OH (28%). The crude
solid obtained was triturated with i-Pry0/i-PrOH, filtered, washed and dried to yield 2.1 g
15  of the title compound as a white solid.
Ca9HagN204
M.P. =103-105°C
M.W.=468.56
[o]p™ = -42.5 (c=0.5, MeOH)
20  Elemental analysis: Caled. C, 74.34; H, 6.02; N, 5.98;
Found C, 74.44; H, 6.01; N, 6.00.
L.R. (KBr): 3320-3140; 3100-3020; 2980-2920; 1758; 1630; 1550 cm-1.
300 MHz !H-NMR (DMSO-dg): 5 9.28 (d, 1H); 8.08 (d, 1H); 8.05-7.98 (m, 2H); 7.80-
7.71 (m, 1H): 7.60 (d, 2H); 7.55-7.48 (m, 3H); 7.43 (d,
25 2H); 7.35 (dd, 2H); 7.28 (dd, 1H); 5.06 (dt, 1H); 4.26
(ABq, 2H); 4.04 (q, 2H); 1.86-1.67 (m, 2H); 1.12 (,
3H); 0.96 (t, 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 468 (M+.); 439; 334; 306; 278.

30 DESCRIPTION 4
(S)-N-(a-ethyIbenzyl)-2-phegyl-3-(2-phthalimidoethoxy)quinoIineut-carboxamide

1.90 g (5.0 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide
(product of Description 2) were dissolved in 20 ml of THF.

35 3.80 g (14.9 mmol) of N-(2-bromoethyl)phthalimide dissolved in 15 ml of THF, 2.00 g
(14.5 mmol) of K2CO3 and 0.25 g of KI were added and the suspension was stirred at
room temperature for 2.5 hours and then refluxed for 2 hours.
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5.60 g (21.27 mmol) of 3-nethyl-2-phenyl qui nol i ne-4-carboxylic acid (CAS
[43071-45- 30 0]) were dissolved in 100 Ml of CHerr]dJ[err]; 7.60 g
(42.50 nmol) of N bronosuccini m de and 0.52 g (2.00 mml) of dibenzoyl
per oxi de were added and t he suspension was refluxed for 24 hours.
After cooling, the reaction m xture was evaporated in-vacuo to dryness,

di ssolved in 18 9meszenl of THF and added to 50 m (573. 92 mmpdpmEsds/os207
nor pholine. Then, it was stirred at room 35 tenperature overnight,
evaporated in-vacug to dryness and purified b ()gradi_ent flash ~ colum
chr onat ogr aphy Ofdisiceal 43§ &@M@PDMN@&W@Q@%@ nithelismidgrand gfeatalytic amount of
CH err] C [ err]/ Ke®kte added £hd the regution reflured Br 3Bohdid Qdd(tid8300. 56g &4 R nimoRGof N-

el uent and a m étﬁf)@b&é%l%ﬁg@l@ i Lé&@%_'amount of KI were added and the reaction

-23-

PCT/ EP96/ 05207 refluxed f805 bewrgont ai ni ng 2% NH err] OH (28% as final el uent.

Lge/ Er quci C:;()bt'ﬂhmﬁﬂrgn;ﬁ:l sdits wvetev fillered off drid the Géftién agﬂgﬁcmbéﬁﬁd itﬂ:vbi‘bo t0
tlerr ot (S e 0 cover . SUctl on

F traton 0, sSyaRbaBsRE e CBBCLOLITSaRE Wik ST RS ohbhoic layer ¥ cifipgd

Clerr]Herr] N e Qe N328Qg and ewaporatadpn-vacup 3o drysessy THe@esidue wasigurified-b3fdshg 7

| . R (Nujol): 3coliinethidmatdghphy’ 07 Q30-4G0 ieshl 6ifich £d1] &litidg initially with Pty ON

(9N (a-et ! RS P compiinn b3t NEWOH-GA% gpd dhembie & mixre of 49
g (9.4 mol )0 ofhexane/atihd agetate pReeptatning(® 5 YorNH4OH £28%0) Fhe crude salid(«biined (2.60

[ 485-89-2]) g) wil trituated PRt e Pri @) flilbded)| wahedPand dri¢ld ¥ Wil 0f5 g of the title
THF/ CH err] CN; Agort{l]%g (10.3 mmol ) of 1- hydr oxybenzotri azol e ( HOBT)
and 1.27 g (9. ‘of (S)-a-ethyl benzylamne 15 dissolved in 20 m of
CH err]Cl [err] GasteoBd®ad and the reaction nmixture was stirred at room
tenperature forM¥IO=mmputres; 2.13 g (10.3 nmol ) of dicycl ohexyl carbodiim de

(DCC) i 5@%@955'634 20 M of CHerr]Cl[err] were added dropw se. The
reaction was |eft at 700m t enmper ature overni ght, quenched with 20 ml
of Herr]O evdplr atd63ie=@addePHb dryness and di ssol ved in Et OAc.

The preci pit at dR.¢KBYy¥ BZ80S3060: 2950; 1760; 1715 es60d 1 9¥0fenthd t he organic 20

| ayer was wash ' 152 SOrehLI L, ' 1 .\ rl, 1t ol .
T Y veshobomhd 1R NE0Y D 991 13l pat Rl b LSELSH bl 6
evaporated in-vacuo to dryness; the 7.69 (mg dH)d{:60-Wa% (wuRH} i7e46-B3I8 (madhiknt
col um chr @at ogr aphy on 60-240 mesh i@ 198 7.457.08 (m, 3H); 436 't>,<'f11-l§;%.92f-
hexane/ Et OAc 9:1 as starting el uent a?ﬁs?m”'bﬁ}%r.ﬁ-ﬁs Prgxf'm.e/l L dé: 2Zi)303§ _
(t, 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 555 (M+.), 526, 421, 174.

25  DESCRIPTION 5
(S)-N-(c-ethylbenzyl)-3-(2-aminoethexy)-2-phenylquinoline-4-carboxamide

2.2 g (3.9 mmol) of (S)-N-(ax-ethylbenzyl)-2-phenyl-3-(2-phthalimidoethoxy) quinoline-

4-carboxamide (compound of Description 4) were dissolved in 150 ml of 96% EtOH; the
30  solution was heated to reflux; 0.38 ml (7.8 mmol) of hydrazine hydrate were added and

the reaction mixture refluxed for 4 hours. _

Additional 0.4 ml (8.2 mmol), 0.2 ml (4.1 mmol), 0.2 ml (4.1 mmol), 0.4 ml (8.2 mmol),

0.4 ml (8.2 mmol) of hydrazine hydrate were added every 12 hours while refluxing the

reaction mixture. Then it was evaporated in-vacuo to dryness and 20 ml of HyO were
35  added; it was cooled with an ice bath and 10 ml of conc. HCI were added.

The reaction mixture was refluxed for 1 hour and then, afier cooling, the phthalhydrazide

was filtered off. The resulting aqueous filtrate was washed with EtOAc, basified with 2N
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final eluent. The crude product was recrystallized fromi-PrOH to yield
1.75 g of the title 25 conpound as a white solid.

Cerr]Herr]Nerr]derr] M P. = 168-168. 4C MW = 382.47

[err] = -28.5 (¢c=0.5, MeOH) 30 El enrental analysis: Calcd. C, 78.51; H,
5.80; N, 7.33; Found C, 78.49; H 5.84; N, 7.26.
|.R (KBr): 33709392 1525 cnferr]. 300 MHz [ err] H NVRCT/EP96/05207

(DMSO-d[err]): [err] 980(5 1H); 9.11 (d, IH; 8.00-7.94 (m 3H); 7.61-

7.42 (m 8H); 1 6
1H); 1.82 (ddg, %I—‘ egcr;%tfd wgﬁ?tél\c The %arex&}ayeﬁsgﬁ %ged \gl&lmaé 3012 %Cb d?ﬁd
200 uA): 382 ( Mevpr NafsD,4 2y pvapdfated in-vacuo to dryness. The residue was purified by flash

- 24- columOcBrbhh h on 230-400 mesh silica gel, eluting with a mixture of
PCT/ EP96/ 05207

REhy, o
(S)-N-(a-et hyl beﬁﬁ%ﬂ"ﬁgﬁﬁﬁ ﬁasz%larnsdrﬁ/r NEaRELZ$ 7 1o yieldy 1 ag ph s Hecompoupdsoy a
m de 250 CoHZNgOPl ) of
(S)-N-(a-ethyl bayzyl k35 k%droxy- 2- phenyl qui nol i ne- 4- car boxam de 5
(conpound of Descrl ptlon ) were dissolved. under nitrogen atnosphere, in
20 m of M- 494 (14.5 mol ) of K2CO8, 0.87 m (7.8 mmol) of ethyl
br onpacet at e and. Ri(KBr) 3360a325|0y3060 mm%omzm 28761 540t camb t he ni xture

Arer 11 o g SMERRIRIAOLGH s 042 0 MU by 1ot o
5 t\ o

I n-vacuo to Wryness, 10 dissolved i n
organi c | ayer was separated, dried ovaH); 7.31 (dd, lew@n,dﬁ-)yh&bﬁaﬁé)ﬂn (m,

i n-vacuo to dryness to obtain 3.3 g o gl by 09913Ih'50'| Was
purified by flash_ col urm chronatograp%lglfl 1# % (b 35,

2304 |
eluting with a MXEARPES: W&g&ﬁw&m&f(@w "agr‘ﬁ n§°‘6°°|5 ) gm'@-l (28% .

The crude sol i d obtal ned was triturated with i-Pr[err] Qi -PrOH,
filtered. quheq) oyield21g15 of thetitle conmpound asa
white solr err err]N err] 0 ?rr f ?)SLerr
MW = 468. 56 92y ((].-e y[pgn .'&qu' m m—Z-phenquumolme- -carbokxami

0.64 ml (7.4 mmol) of oxalyl chloride were dissolved, under nitrogen atmosphere, in 5 ml
of dry CH,Cly. The solution was cooled at -55°C and 0.53 ml (7.4 mmol) of DMSO
20 dissolved in 1.5 ml of dry CHyCly were added dropwise, keeping the temperature at -
55°C. The solution was maintained under stirring for 7 minutes, then 2.1 g (4.9 mmol) of
(S)-N-(a-ethylbenzyl)-3-(2-hydroxyethoxy)-2-phenylquinoline-4-carboxamide
(compound of Example 2) dissolved in 50 ml of dry CHaCly were added dropwise,
maintaining the temperature between -55 and -50°C. After 30 minutes 4.6 ml (33.0
25 mmol) of TEA were added dropwise and the temperature was allowed to raise to room
temperature. 10 mi of H2O were added, the organic layer was separated and washed with
H70, 20% citric acid, sat. sol. NaHCO3, sat. sol. NaCl, dried over Na3SOy, filtered and
evaporated in-vacuo to dryness.
The residue was purified by gradient flash column chromatography on 230-400 mesh
30 silica gel using as starting eluent a mixture of hexane/EtOAc 70:30 containing 0.5%
NH40H (28%) and as final eluent EtOAc containing 0.5% NH4OH (28%). The crude
product was triturated with i-Pry0 to yield 0.53 g of the title compound, used without
further purification.
Ca7H24N203
35 MW.=42450

EXAMPLE 1
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20 El emental analysis: Calcd. C 74.34; H 6.02; N, 5.98;

Found C, 74.44; H 6.01; N, 6.00. . R (KBr): 3320-3140; 3100-3020;
2980- 2920; 1758; 1630; 1550 cnferr]. 300 MHz [err] H NWR
(DVMsO-d[err]): [err] 9.28 (d, 1H); 8.08 (d, 1H); 8.05-7.98 (m 2H); 7.80-
7.7 (m 1H): 7.60 (d, 2H); 7.55-7.48 (m 3H); 7.43 (d, 25

2H); 7.35 (dd, wdHyigete 28 (dd, 1H); 5.06 (dt, 1H); 4.26 PCT/EP96/05207
(ABg, 2H); 4.04 (g, 2H); 1.86-1.67 (m 2H); 1.12 (t,

?m ) 0 49129( t 332H) é%N-(g@Wbéwﬂ-Sm&o&q%%ﬂyﬁzep gn%lq%u?n me-4-c2ac|)' o:?aA 1de468
(S)-N(a-et hyI benzyl ) 2 phenyl 3 (2- pht hal i m doet hoxy) qui nol i ne- 4- car boxam
de -mo olmometf)yl-z-pheny uinoline-4-carboxylic acid
(S)-N(a- ethylb&rb? roxy 2§en (g‘u e-4-¢C xamccllar

(product of Des °6’ﬂ° 50“%’?’@ af Dessriptd )hwfﬁ 08‘? T‘ nitgogen Fimosphere,
(14.9 muol ) Hf NZGZH]M@MMM}MTHBJGHBCH@, afterswolingeat - lO?C1&3IT‘g(bB nithibl) 0£1-00

g (14.5 mplgh J&ﬁm&l@%ﬁf o%dez Bﬁmﬂol%fﬁwﬁ&ﬁs@g r:]fgml?]&ﬂ%)-

suspensi on was St r ? erature f

refluxed for 2 ®&Hhylbenzylamine were a ded ¢ reaction mixture was stirre for 5 minutes _apwg.

WO 97/ 19926 temperature between -10 and -5°C, then 0.47 g (2.3 mmol) of dicyclohexylcarbodiimide

PCT/ EP96/ 05207 ) ional 1.90 g (7.4 mmol) of

N- ( 2- br onoet hyl (Ehaﬁ I'mde and_a catal ytic amount of Kl were added
and the reatfio °r &mnsratyre f wis sllowedotg Jaise, dejirepmnismperatiee gnd 2he reaelpy was N
(2- bromoet hyl ) phkihaidedividerasiching fon6doyisiand amtmﬂmgfov&hx_ghe riendid das eaipdratdde
reaction {gqjahW?odd%@Ess dﬂ?cm;e?l in Cﬁacg:r”aﬁd eﬂa@itﬁ s§ta|s£ls I\Yﬁf(%dgr The

filtered off an ron mxture ev

di ssol ved i n CHPTéHS lYFEWas °V&H%Ta§ﬁﬂ§ﬁ&'fuwt‘? HU’\R&%seﬁi‘ss"ﬂ‘f? ‘Brlb'alﬁcb "faé’}@rw%s

Zepar at ed Pry 0y ibasified/ WithN'a{ esof. ]M(lemg Jand eetravaipotiR tCHhClH- Yhe selvém was
r'yness. C r n
gryness. Thes ! CRlafitEed 30 valibiih difheladd i Nesidue was kTR0t MBS ! 70 Whesh

hexane/ et hyl ac%&‘c&tgé 8 uzn&mbalww of @%W@M]"é—@(“?ﬂ%g B dNH4QH, (38 p)rfirgt
m xture of 10 dethenediti Hinixtare of héxanIEDAx0N? aomainiggg 0YSIHHMCHR8%RE8Y) . The

]E:Ir Iu'?gr Z 8' i \?\agﬁégk{}ﬁ‘gj ﬁoxﬁxgt dlSSOP%d e{oﬁ’iirw tﬁ& ?tgutﬁ% ntddidtifidd Wil ﬁi:%tﬁg the
Clerr]H er r] N[ efolifl yag recpvered ys‘?me 1kra1|912a ts'f'g?tFé By vgnnmlwne_togg@ 843 ¢

of the title compound as a pale yellow solid.

C30H31N302 -HCI

M.P. = 173-176°C

M.W.=502.06

[alp’® = +11.0 (c=0.5, MeOH) _

25  LR. (Nyjol): 3600-3300; 3150; 2750-2020; 1655; 1630; 1545 cm-l.

300 MHz 1H-NMR (DMSO-dg): & 9.42 (d br, 1H); 8.09 (d, 1H); 7.85 (ddd, 1H); 7.79 (d
br, 1H); 7.66-7.11 (m, 11H); 5.04 (dt, 1H); 4.05 (s br,
2H); 3.46 (t, 4H); 2.50-2.30 (m, 4H); 2.10-1.84 (m, 2H);
0.99 (t, 3H).

30 MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 465 (M+.); 380; 330; 261; 217.

EXAMPLE 2
(S)-N-(x-ethylbenzyl)-3-(2-hydroxyethoxy)-2-phenylquinoline-4-carboxamide

35 065 g (1.4 mmol) of (S)-N-{c-ethylbenzyl)-3-(ethoxycarbonylmethoxy)-2-phenyl
quinoline-4-carboxamide (compound of Description 3) were dissolved, under nitrogen

atmosphere, in 50 mi of +-BuOH; 55 mg (1.4 mmol) of NaBH4 were added and the

228-

SUBSTITUTE SHEET (RULE 26)



[err] = -16.3 (c=0.5, MOH) . R (KBr): 3280; 3060; 2960; 1780; 1715;
1660; 1530 cnferr]. 300 MHz [err]H-NMR (DVMSO-d[err]): [err] 9.27 (d,
1H); 8.03 (d, 1H); 7.92-7.84 (m 4H); 7.78-

7.69 (m 3H); 7.60-7.53 (m 2H); 7.46-7.38 (m 4H); 20

7.27 (dd, 1H); 7.13-7.04 (m 3H); 4.96 (dt, IH; 3.92-

3.78 (m 2H); 3wé3ndedd (m 2H); 1.78 (dg, 2H); 0.93 PCT/EP96/05207
(t, 3H). I\/B (EI; TSQ 700; source 180 C; 70 V; 200 uA): 555 (M+.),

526, 421, 174. DESCRI PT| O\, 5 . .
(S)-N-( a- et hyl bé‘H&‘;‘}P) was_hiegited o Teflint, 7 ff of MeOUL yyers, pdds; drepviss: 1pe, B3gtiqnywas
2.2 g (3.9 mol yefbixec( foF 3 Kovira and theh hesnehdd) with Hmbofsat. 3ol NHa R, lexhporatetbist vacuy )
qui leo' ne- - gplote %ﬁg Qf?s’&é‘l’&%dj@mﬁ M%h&:«gﬁkﬁtsgp;wg@ mreﬁtra&eﬁscﬁg i
mol) of - hytr oy 1HE WAro esgﬂaa%g)adgtﬂsw evapoT g agH 10 SR 10 18 075 &
refl uxed for 54 kbacsue product whilkkh wasquzilfied byl gratliefi¥)s@h eoipmhn chfonategraphst of 230-
mlr ?’;12| gGZh g*dr g 400 P bilica gel‘hsm ré lnguxﬁgﬂglrh)exane/EtOAc %o@orﬁonfaﬁm;’g 61394 NHQbu
reaction m xtur éfs)‘%er?éﬁ ar‘tng\ﬁi%ﬂte mixturg of ﬁe"\?ﬁ"({%@) %%%@%NBM%NWO&
H err] O wer e 35 (28%t)dws dinal ¢lueanh SThe patibed pnoﬂhctahtamedeulaatrhummd viith warmoi-Prohn.
HCl were added. eldo "T%Sf‘ﬁggﬁ Ed?lébdﬁh?ﬁé’i@hx igefluxed for 1 hour anq t hen,

after coollng he p é Ttered off. The resul ting
aqueous fil tPat &£27H26 ed with Et OAc, baS|f|ed with 2N

- 26- M. P\ﬁ(]2971!31)9@26

PCT/ EP96/ 05207 _42 OH and extracted with EtOAc. The organic |ayer was
washed with sat Elg((‘l Sqdr| eqﬂa over Na[err] SO err] and evaporat ed
I n-vacuo to dry "f’ ‘é) s purified by flash col um

chr omat ography dilenﬁ:ﬁﬁlAﬂﬂymsICak:dl Cc?6.0%H, 6dBUNj df7;Wi th a m xture of

Et OAc/ MeOH 9§: 4 containing 1. 29 ‘{% bpljlgzlgo/ﬁégsyleld12gof the title
d. 62- 66
comans.” ¥ G sy S UL

1@%%6‘5%‘@26 2060: 2920: 2870: 1640:
1540 cnjerr] . 300 MHzS’(]{}NM-R (DMISC-it) NS/, IO BIXI B&7+7190. (i, SH)] 7.96 4% 7((eh, 1HYY) -

8.09 (d, 1H); 8.00 (dd. 1H); 7.94 (s ‘?'60734@(::1 SH); 7.45 (d, 2H); 7.39 (dd, 2H); 7.29
3H); 7.76 (ddd, 1H); 7.65-7.51 (m 4

3H; 7.31 (dd, 1H; 5.09 (dt, IH; 3. (1{*)= , i 457 (t, 1H); 3.69 (m, 2H),
20 3.34 (dt, 2H); 182 (m, 2H); 0.9 (1, 3H).

MS (EL TSQ 700; source 180 C;70 V; 200 uA): 426 (M+); 397; 292; 264

EXAMPLE 3
(8)-N~(a-ethylbenzyl)-3-hydroxy-7-methyl-2-phenylquincline-4-carboxamide

0.5 g (1.8 mmol) of 3-hydroxy-7-methyl-2-phenyiquinoline-4-carboxylic acid were
dissolved, under nitrogen atmosphere, in 35 ml of dry THF and 20 ml of CH3CN. 0.25 ¢
(1.8 mmol) of (S)-a-ethylbenzylamine and 0.45 g (3.4 n:i_mol) of HOBT were added; the
solution was cooled at 0°C and 0.41 g (2.0 mmol) of DCC, dissolved in 12 ml of dry

30  CHCly, were added dropwise. The mixture was stirred 1 hour at 0°C, 2 hours at room
temperature and 2 hours at 40°C; after cooling the precipitated dicyclohexylurea was
filtered off and the filtrate was evaporated in-vacuo to dryness. The residue was dissolved
in CHCly and washed with 20% citric acid, sat. sol. NaHCO3 and sat. sol. NaCl; the
organic layer was dried over NapSQy, filtered and evaporated in-vacuo to dryness. The

35  crude product was purified by flash column chromatography on 230-400 mesh silica gel
eluting with CH)Cl5 containing 0.5% NH4OH (28%); the product was further purified by
preparative HPLC to yield 30 mg of the title compound as a white solid.
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2H); 1.93-1.80 (m 2H); 0.99 (t, 3H). M5 (FAB PCS; thioglycerine
matri x; FAB gas Xe; 8 kV; source 50): 426 (MH). 15 DESCRI PTI ON 6
(S)-N-(a-ethyl benzyl)-3-fornyl met hoxy- 2- phenyl qui nol i ne- 4- car boxam de

0.64 mM (7.4 nmol) of oxalyl chloride were dissolved, under nitrogen

at nosphere, in 5 m of dry CHerr]Cl[err]. The solution was cool ed at
-55C and 0. 53 Ryob/noéz |) of DMSO 20 dissolved in 1.5 M pErdpdknszor

CH err]Cl[err] were added dropw se, keeping the tenperature at -

The sol ution was naintai ned under stirring for 7 mnutes, then 2.1 g (4.9
mol ) of Ca6H24N207

(S)- N (a-ethyl bewpyt)iBi(fchydroxyet hoxy) - 2- phenyl qui nol i ne- 4- car boxam de
(conpound of EXW% G‘fy ssolved in 50 m of dry CHerr]Cl[err] were added
dr opwi se, mi'ntaining the tenperature between -55 and -50C. After 30
mnutes 4.6 m (B3(KBIS3310n7kH0)3036; 2PBI2824); 46251 A6T8; APTHWS40ecrardd t he

t enper at ure was 3agbh MyE ' -A<¥ 50! ) Ll B9): % f ]O
wer.e added, the organi ?if}%le{?%so gse):)s?mto (abr:?mr@%gdﬂf, ﬂ-%)hg!%%bﬁil gﬁiﬁj
20%citric acid. sat. sol. NaHCO err] ,sé"a?. )’27n “.‘y\'ﬁéfﬂ‘z logir)i ed3dder 2
filtered and ~ evaporated in-vacuo 3HY; 1080/ (e 281); 0.95 (t, 3Me resi due was
purified by gragsm; Ts@sbo;gehad@nssbemtmrmhngcﬁgQggggsdrﬁgg{%ﬁp silica

gel using as starting eluent a m xture of hexane/ al ni ng
0.5% NH err] OH (28% and as final eluent Et QAc containing 0.5%

NH err]OH (28% E PGE dde product was triturated with i-Pr[err]Oto

yield 0.53 g of the ti X X s ops U Lfication.
C27H24N203 35 MW = ?ﬁ%ggms)m%&%ﬁgﬁg 3 BAklylquinotire!d-ta} Bbxabiie
_27- SUBSTI TUTE SHEET (RULE 26)

WO /97/ 19/926 0.54 g (4.0 mmol) of (S)-a-ethylbenzylamine and 0.7 ml (5.0 mmol) of TEA were
PCT/ EP96/ 05207 dissolved. under nitrogen atmosphere, in_ 10 ml of dry CH5Clo; 1.14 g (4.0 mmol) of 3-
(5)-N-(a-ethyl baRZyl ) piényRufoine 4 ombonlenionde o (obtathed " trom: i‘hgec(aiﬁ’r?exs%ond‘?fg
- carboxylic acid by reaction with oxalyl chloride in CH3Cly at room temperature),
dissolved in 20 ml of a 1:1 mixture of dry CH7Cly/DMF, were added dropwise and the
reaction was maintained at room temperature overnight.
The reaction mixture was evaporated in-vacuo to dryness and the residue dissolved in
20  EtOAc and washed with H70, 5% citric acid, sat. sol. NaHCO3 and sat. sol. NaCl. The
organic layer was dried over NapSOy4, filtered and evaporated in-vacuo to dryness. The
residual oil was purified by gradient flash column chromatography on 230-400 mesh
silica gel using hexane as starting eluent and a mixture of hexane/EtOAc 9:1 as final
eluent to yield 0.5 g of the title compound.
25 Cay5H1FNyO
M.P. = 67-68°C
M.W.=38446
[} = - 22.8 (¢ = 0.5, MeOH)
LR. (KBr): 3250; 3060; 2960; 2930; 1640; 1600; 1550 cm-1.
30 300 MHz IH-NMR (DMSO-dg): 5 9.50 (d, 1H); 8.17 (d, 1H); 8.01 (m, 2H); 7.81 (dd,
1H); 7.76-7.66 (m, 2H); 7.64-7.56 (m, 3H); 7.46-7.35
(m, 4H); 7.29 (dd, 1H); 5.10 (dt, 1H); 1.88-1.74 (m,
2H); 0.99 (t, 3H). '
MS (EI; TSQ 700; source 180 C;70 V; 200 uA ): 384 (M+); 355; 250: 222.
35
EXAMPLE 5
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0.8 g (2.1 nmmol ) of 3-norpholinonethyl-2-phenyl qui nol i ne-4-carboxylic acid
hydr ochl ori de (conpound of Description 1) were dissolved. under nitrogen
at nosphere, 5 in 25 mM of a 8 2 mxture of THF/ CH err] CN;, after cooling
at -10[err]C, 0.31 g (2.3 nmol) of 1- hydr oxybenzotri azol e (HOBT),
0.29 m (2.9 mmol) of TEA and 0.34 g (2.5 mml) of (9S)-

a- et hyl benzyl anvaermwere added. The reaction mixture was stirr BEI/ER605207

m nutes at a tenperature between -10 and -5[err]C, then 0.47 g (2.3

mol ) of dicycl Cc L _ ha
tenperature was %EFPY@E%B%Q |Ws§eitaz % "’F%%‘Fﬁﬁ{ag%thwg{]? @Qg u"f?e n?:gac{ l|"6xr’1I mv'\g%
mai nt ai ned under stirring for 6 hours dhilydyachieride ing overnight; then it
was evapor at ed i n-vacuo to dryness, dissolved in CHerr]Cl[err], and

sasned Wil Sat ) oo R o e emen R i A
basified with sasarboxashide r(mmpaci of Deesctiptien 53 cnd d -Qugt @-SCrmal) pOpfcediromige

sol vent was 15 9kapWerd &Hsdlmwaqtso rﬁloodeDMFeﬂsl angd.8 hﬂnd’l?%f TEQA MiSa catalync
chr omat ogr aphed on 60-

I ca ut Xt ur
el 2o oae S BRI e Bl and s iptnr8 uiF heasccd 8'd0%6 2! S boufly ik ichio T
m xture of hexankik@Erexes gvaporatadt zarvchgtomwma.dllsselzfs%m 10% HCl snd: washedewith
product was di saﬁkamdmdh @wa& eagfanWitk De%I040H laﬂdleﬁﬁdcﬁﬂf\ﬂnﬁﬂCH?C 13; the organic

HO / Et d {| N
{11 1 ar ot et V0t h AT AE8 QYRR “‘33 a‘fﬁ%ﬁzénféﬁ%@%éh Bl mas
a pal e yel | ow soRiud.to dryness. @eres it wes pusified by Gash eqlumn chromatogm:hy on230-400

173-176[err] C  mesh sicYVgeFelbfide Rfth a rmxtur{: @f hkxane/EIGAD 7{30c09ta§11né\/b@’ih NHyOH
l.R (Nujol): 3 3 00: 150 nlliz'o 2020. 1655 6% és lvg{‘ g{d it

300 Mz [err]H gy HPLL displveg 1 §iO4G gnd the g5
(ddd. 1H); 7.79 sgl@non acidifie wnh HC[/EtzO to yleld 100 mg of the title commund asp gray sgigl. 7. 11

(m 11H); 5504c(3<§ y 245 (s br,

2H); 3.46 (t, 43)”, .30 (m 4H); 2.10-1.84 (m 2H);

0.99 (t, 3H). ¢ TSQ 700; source 180 C; 70 V; 200 uA): 465 (M. );
380; 330; 261; MW.= 60059 EXAMPLE 2

g g) NO( 25et hz/Ilbmzmt})r)Ssma-shwrsowsm@zwo -2320NEYl0p0;Ne56: 856 il boxan de
g

(9 -1 (o et hyi baTNRTE MEUMR MO H)5 1B o 5 R0 610 . 1 255
qui nol i ne- 428ar boxam de (conpound of BEICHTHtdddnlIB) 7@@17es5dp13§80,\/w-793@r
ni t rogen at mosphere. in 50 m of o.BsiGki(dtS FHTM.S013.90 (DPBDE); of 30MR By Him,

were added and the H); 4.12-3.97 (m, 2H); 3.28 (m. 2H); 1.98-£F3 (m,

WO 97/ 19926
PCT/ EP96/ 05207 2H); 0.94 (t, 3H).
MS (EIL: TSQ 700; source 180 C;70 V; 200 uA): 527 (M+); 525; 383; 249.
25
EXAMPLE 6
(S)-N-(a-ethylbenzyl)-3-(2-homophthalimidoethoxy)-2-phenylquinoline-4-

carboxamide

30 095 g (22 mmol) of the compound of Description 5 and 0.47 g (2.9 mmol) of
omophthalic anhydride were dissolved in 20 ml of toluéne; some triturated molecular
sieves were added and the solution was refluxed, under magnetic stining, distilling away
the forming HyO with a Dean-Stark apparatus.

The reaction was refluxed for 13 hours then, after cooling, the molecular sieves were

35 filtered off and it was evaporated in-vacuo to dryness. The residue was dissolved in
CHCl; and washed with H20, 20% citric acid, sat. sol. NaHCO3 and sat. sol. NaCl; the
organic layer was dried over NaySOy, filtered and evaporated in-vacuo to dryness. The

31-

SUBSTITUTE SHEET (RULE 26)



m xture was heated to reflux. 7 m of MeOH were added dropw se, the
reacti on was refluxed for 3 hours and then quenched with 5 m of sat.
sol. NH err]d, evaporated in-vacuo to dryness. dissolved with

CH err]Cl[err] and washed with sat. sol. NaCl. The extracted organic

| ayer was dried over Na2SO4, filtered and evaporated in-vacuo to dryness to

yield 0.75 g Syvoemleg Crude product which was purified by grgciesvseosdonsh

col um chr omat ogr aphy on 230- 400 mash silica gel using a m xture of
hexane/ Et OAc 80: cont ai ni ng_ 0. 5% NH er;ﬂ (28% as starting el uent
and a mixture o‘f'“‘??eﬂ! adHe] BasRrifteg. byneradient flash fejursnsixomaiegeaphy on 2 megh

final eluent. Tﬂnlmamﬂ uSingd mixade of hetine/Er@Ac 70:30 tcohtainigy €.8%ANHRONA(28%4)-a8r OH

E:Fer r]H er Ir ]e:\ltj er r E abd'§ nﬂ’h S)f@;%gfgﬂ?%‘mf’b% }Q@tﬁlﬁmﬁ(ﬂ #\/}ld\l\l}iﬁ)lil% ngs

[err] = -41.2 ( de productrwas Hitwraigd yiihweEm ProB4-Re@H 1o vield 095 ¢ of]

6.14: N, 6.57; th5t1tleoompoundasawhltesolld. Found C, 76.02; H, 6.17; N, 6.58.
. R (KBr): 325@6538@ 42980 2920; 1625; 1550 cnierr] . 300 MHz

[ err] H NVR (DI\/S f? Jcerr] 9.30 (d, 1H); 8.07-7.90 (m 3H); 7.76-7.67

(m 1H); 7.60-7.49 (m 5H); 7.45 (d,
2H): 7.39 (dd, MMNY.= 56967 (dd, 1H):

5.08 (dt, 1H): ( 20

334 (dt. 2@2 337 497‘%5% %@%;é I—li)_l VS (El: TSQ 700: source

180 C; 70 V! ocﬁmam A%Y%M)Cﬂgcb 7§§Q 2%48; N, 7.38; EXAMPLE 3

(S)-N-(a-ethyl benzyl) - 3- hydr orgimd -Qye75178] HA5.#9@)¥/3gui nol i ne- 4- car boxam de 25

0.5 1.8 I boxyl d
were? 1 G S LT O S ) 5
m of CH3CN. 0.398MHz H-NMMDM ))SBQS(tS)lfBrseQﬂquL b 8y004di H®); 279 (18, 219); g

(3.4 nm()l) of H|CJ)3T }Nere adged Thed 7.71 (nsoj}gt vgs mq@m{pdzahﬁ I 41p; and
0.41 g (2. Q<smmo of DCC, dissolved i ﬁﬁ

wer e added 3r opwi se. The m xture was 4;btsljtrgtl’e our é‘[‘ ‘tﬂ@%’? % §3 kt at -
room tenperature and 2 hours at3HZlO[err]C after cooling the

precipi tated diMy@EIoTSQ700soacadB0 C;10 V; F00hiags 559 (M), I82a¢l1ghe filtrate was
evaporated i n-vacuo to dryness. The resi due was di ssol ved in

CH err]Cd[er] and washed with 20%citric acid, sat. sol. NaHCJ err] and
sat. sol. NaO EXAMPLE7  organic layer was dried over Na2SO4, filtered and

evapor at ed 20n- vac(8)-N-(x-eehylbentyl)-Fpherdd-[2-(1,2/8.d- tprir Sleldib-2vissquindliny yeoky) | ash
Gyerr1aerr] contaning o. sAMIRESbbbsmiEhrachlafob "0, N L0
purified by preparative HPLC to yield 30 ng of the title conpound as a
white solid. 05 g (1.2 mmol) of (S)-N-(a-ethylbenzyl)-3-formylmethoxy-2-pherdquinoline-4-
carboxamide (compound of Description 6) and 0.3 ml (2.4 mmol) of 1,2,3,4-
25 tetrahydroisoquinoline were dissolved, under nitrogen atmosphere, in 10 ml of CH3CN.
Some triturated molecular sieves were added and the solution was maintained under
stirring at room temperature for 30 minutes; 0.2 g (3.2 mmol) of NaCNBHj3 were then
added in 30 minutes. The reaction mixture was maintained at room temperature
ovemight, then was quenched with 15% NaOH, keep under stirring for 20 minutes and
30  evaporated in-vacuo to dryness. The residue was dissolved in 10% HCIl, washed with
Et20, basified with 15% NaOH and extracted with Et20. The organic layer was washed
with HyO, dried over NaySOy, filtered and evaporated in-vacuo to dryness. The residue
was purified by flash column chromatography on 230-400 mesh silica gel eluting with a
mixture of hexane/EtOAc 7:3 containing 0.5% NH4OH (28%) to obtain 140 mg of a
35  product which was dissolved in MeOH and acidified with HCI/Et20. The solvent was
evaporated in-vacuo to dryness and the residue was triturated with warm i-PrpO/i-PrOH
to yield 120 mg of the title compound.
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WO 97/ 19926 Cerrl]Herr]Nerr]derr] MP.= 111-114[err] C

MW = 396.48 L.R (KBr): 3310; 3100-3020; 2980-2820; 1625; 1578;
1555; 1540 cnjerr] . 5 300 MHz [err]H-NVR (DVMBO-d[err]): [err] 9.60 (s
br, 1H); 9.02 (s br, 1H); 7.96 (d br, 2H); 7.76

(s br, 1H); 7.54-7.24 (m 10H); 5.05 (dt, 1H); 2.47 (s,

3H); 1.80 (m 2iWa9meRe (t, 3H). MS (El; TSQ 700: sour c@CIEPIEISHY v/
200 uA): 396 (M+); 367; 278; 261; 233. 10 EXAMPLE 4

(S)-N-(a-ethyl benz )Ng-f | (glr 0- 2- phenyl qui nol i ne- 4- car boxam de 0.54
g (4.0 mol) of -3§-e?2|3}# enzyl anine and 0.7 ml (5.0 mml) of TEA were
di ssol ved. underM®. =r18@dB0°6 deosphere, in 10 ml of dry CHerr]C[err]; 1.14
g (4.0 mol ) of }-wlbs57d.1¢/0r o- 2- phenyl qui nol i ne-4-car bonyl chl ori de

(obtained from_ _the c e dj i carboxylic acid by reaction with
oxal yl chloride CH[‘éﬁ é SIPIF gt roomt enperature), di ssolved in
20 m of a 1:5 niBe(KBe: 3T00e31P0L39BE30PEI2080-2§20DRR00-2020 6! 6780640 58P omTe and
Feacti on M Xt U 6 e o o PR aa) L 795 (mlTe
di ssolved in 20 Et CAc gnd washed wi ?ﬁﬁﬁt@r@f@i@%??g#@ﬁ ﬂgg‘g’.zzég'l’.
NaHCO err] and sat. sol. Nad. The  8H); 7d8ddrircli)agSp-4Ms(myrdBy3.60-2/90 (m.
Na[err]SOerr], filtered and evaporat ggglm\@gmxngoqhymps. The

230. 400 masitd M3 s oR sl 14 Uiz KR0S PN AT o€ ST Mo o e

of hexane/EtQAc 9:1 as final eluent to yield 0.5 g of the title
conpound. 25  Ghescpipreoxly FNLerr] O MP. = 67-68[err]C MW =

TNy X NS N A
(DVMsO-d[err]): [err] 9.50 (d, 1H); 8.17 (d, 1H); 8.01 (m 2H); 7.81 (dd,
1H); i 76 7-2f9556( émpa?éd) as ?e@%in% ?ﬁ lgé&;iﬁld\a; 2750 098% (3.7 mmol) of 3-hydroxy-2-
20 0 09 (¢, sipemiaditolipesetbocpl plipdCAS R AS 00N S 8639 mmgl) of d-gminayty
(M+); 355; 250; pheayl-235opanocl (didéteveinieris mixture) (Viscontini, M., 1961, Helvetica Chimica
- 30- Acta, 71, 631), 0.95 g (7.1 mmol) of HOBT, 0.51 ml (4.6 mmol) of N-methylmorpholine
and 0.84 g (4.1 mmol) of DCC in 50 ml of a 2:1 mixture of THF and CH3CN.
20  The work-up of the reaction mixture was carried out in the same manner as described in
Description 2. The residual oil was purified by flash column chromatography on 230-400
mesh silica gel eluting with a mixture of EtOAc/MeOH 98:2 containing 0.5% NH40H
(28%) to obtain a crude product which was triturated with i-PrOH to yield 690 mg of the
title compound.
25 CasHp2N203
 MW.=398.46
LR. (KBr): 3410; 3320; 3100-3000; 1635; 1580 cm"1.
300 MHz H-NMR (DMSO-dg): 5 9.70 (s br, 1H); 9.15 (s br, 1H); 7.99 (d, 1H); 7.98 (dd,
2H); 7.67 (m, 1H); 7.59-7.42 (m, 7H); 7.35 (dd, 2H);
30 7.28 (dd, 1H); 5.16 (dd, 1H); 4.99 (s br, 1H); 4.02 (dq,
1H); 1.10 (d, 3H).
MS (EL; TSQ 700; source 180 C;70 V; 200 uA): 398 (M+); 354; 248; 106.

DESCRIPTION 8

35 (S)-N-(c-ethyibenzyl)-3-[2-(2'-hydroxymethylphenylacetyl)aminoethoxy]-2-
phenylquinoline-4-carboxamide
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WD 97/ 19926

PCT/ EP96/ 05207

(S)- N (a-ethyl benzyl)-3-[2-(2-isoindolinyl)ethoxyl -2-phenyl qui nol i ne-4-carb
oxam de di hydr ochl ori de

1.5 g (3.5 mol) of

(S) - N-(a-et hyl\ywen#ydere 3- (2- am noet hoxy) - 2- phenyl gui nol i ne- 4- PCHEP96/05207

car boxam de (conpound of Description 5) and 1.0 g (3 9 rrm)l ) of

a. a' -di brono- o- yl ene_were dissolved _in_ 150 (7

mol ) of TEA an®’# ¢t mml) ef isochromaggpg, weregdiss]ved dn eD d’@io‘gdaban@l‘q}hez thx(f’fﬂr e
was heated to Stopmiy |dE f(8)-NFchshylienzyl}38-(2-amiriobthoxy)-2-phenylguiholine-4aedboxamide

evapor ated i n-vagh g \Exﬁ & mgﬁ%wndﬁ);\g%lz ;@%5’ hd B0 rtidiod Vx\@fﬁ&@ﬁ] ¥ 13 hours.

hexane. Then it and extract e
CHerr]d[err]; f“l‘lﬁm&l é’rﬂ .0 mmo})of dsochrgmangnerkere deided ag fhe f§45‘|“°n KRxture Wes ed
over Na[err ]550[ eflaxed fbr 5 thetng fadditidbnaivia® g (3 animb)) -of isochromithe Gvek® adtiel 268 the

Toeh <11 ca Sﬁfregﬁfobfrhﬁ%ﬁ%w”ﬂ?aﬁrs? AR Bocie 08 Was Blghied 3 viieh i rness gy
NH[ er r] OH ezes;eue waepyifisduen gwdisntt flashiroturpy cliometegiaphy 0a 30400 mesh
HPLC, di ssol vedsma ﬁn@nﬁ; anslxfulteof hexane/EMAY 50:50 a;amdinfdgeoisw NR408 (devh)ess | O

a) e?"r ]e Lf' erl‘r)oN["g uiiting O ri a%?_@n?gm %%%/ﬁogg?ﬁ oh:gmmjg% 5% NH4QH (28%) as
600. 59 } 0. hecrudy. madvst sotbirincdlovas; trltzlm‘zﬂzel’r:z@wb%b@melqwo
1550 cnferr]. goftheﬁﬂ@c u{,@rr]l—l—Nl\/R(DlVBOd[err]) [err] 11.38 (s br,

1H); 9.49 (d. 1 8 7.95 (m 20

oH: 7.78 (ddd. 5%*1—*63 T S (m 5H); 7.48-7.22 (m

9H); 5.06 (dt, =190983%C 50 (m 2H); 4.30-4.12 (m

H) 4.12-3.97 th 215¥3.68.28 (m 2H); 1.98-1.72 (m

(M+) 0533 (?83 __%155(4\_/_@5(%(3 700: source 180 C, 70 V; 200 uA):
(S)-N-(a-ethyl b@ﬁ%??th@a’(YﬂlshoFﬁalﬁﬁt%gﬁ13ﬁa Hdelid¥%y)322- phenyl qui nol i ne- 4-
car boxam de 30 0.95 g (2. 2romdlQ, 76009i Hes.eaMmasad of Description 5 and

0.47 g (2.9 (RfBr)[ 3800 SWD?{HO%&CMQWPS% 9,91 Were d| ssol ved in 20 m of

t ol uene; sorretrltur and the sol ution
was refl uxed, u}ﬂﬂe‘YiHﬁs}éhb'Mlb@Mﬁﬂr%hgﬁ 94044, 1|H)p ﬁ@séw)s”s (mt B 8t os
H20 with a Zean-Stark apparatus. 1H)T a3 (éds; 1 HR7.5%8@n, 28H] T13BA.48qm, 38);

hours then, after cooling, the nolecuy E%’@%é. 412 gé&dﬂitlﬂﬁr 8’ ﬁ—fl) 7Aad

it was evaporated in-vacuo to dryness.
CH err]d [err] and washed with H err]@d b7k (dde 1HY 709 @4y mboﬁm (t, 1H);
NaHCO err] and sat. sol. NaC; the 5.08 @tJgd)i ¢.48 & aH)VE70-3I59 ad, ZNER.37 (s,

Na2SO4, filtered and evapor at ed i N- Vagyo 3@19-2?52"@1%,5§H);Th90-1.75 (m, 21); 0.99 (.

25 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 555; 438: 411; 382; 247; 218; 192; 174,
119.
DESCRIPTION 9
30 (S)-N-(a-ethylbenzyl)-3-[2-(3-carboxypropanoyl)aminoethoxy]-2-phenylquinoline-4-
carboxamide

20 g (47 mmol) of (S)-N-(a-ethylbenzyl}-3-(2-aminoethoxy)-2-phenyiquinoline-4-
carboxamide (compound of Description 5) and 0.6 g (6.2 mmol) of succinic anhydride
35  were dissolved in 50 ml of toluene; some triturated molecular sieves were added and the
reaction mixture was refluxed in a Dean Stark apparatus for 4 hours. The reaction mixture
was evaporated in vacuo to dryness, dissolved in 100 ml of CH7Cl; and washed with sat.
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- 31- WD 97/ 19926

PCT/ EP96/ 05207 crude product was purified by gradient flash col um
chr omat ography on 230-400 nesh silica gel using a m xture of
hexane/ Et OAc 70: 30 contai ning 0.5% NHAOH (28% as starting eI uent and

a mxture of hexane/ Et CAc 50:50 containing 0.5% NH err] CH (28@
final eluent. Waeonesede product was triturated with warm i -Prf ﬂ’@"?z”?’rm
to yield 0.55 g of 5 the title conpound as a white solid.

H N 1
5T Sl A gl o, S e g ol 100
5.48: N, 7.38: and evaporated in vacuo to drvness to yieldd 3 gp @e crudeproduct which svas Ruri fred3g

|. R (KBr): 336By fﬁﬁﬂ%lﬁﬁﬂ%o&&%a%ﬁ ¥ &in 2301400 thedhSsilidabdd), elfrdd IR With .a
‘;’Oggl\ﬂ(_'fn 1H_2NNR &%9&@@2/&\)1%6}} 9% g tl(xecli-n wxjthH)a ‘miStufe oi£ El}loéfg) F@Hg}% ('Hie crtll_c?e
7.58-7.35 ( 8sq)lid optajred was gitpnated avith: i-PrgO/i-PrOH, filtered, washed and dried to y:eld l4g
4.98 (dt, 1H): éf[ﬂ&nﬁgg?&n d6H) 1.79 (m 2H); 0.93 (t,

3H). M5 ( E'1HT§80 source 180 C;10 V; 200 uA): 569 (M+); 382; 187.
EXAMPLE 7 20

(S) - N- (a- et hyl b¥aByA Y182128¥eny| - [ 2- (1, 2, 3, 4- t et rahydr o- 2-i soqui nol i nyl ) et hox

y] MW 525.60 qgui nol i ne- 4- car boxam de hydrochl ori de
g (1.2
(S) N—(a et '3%11(‘:09 M?Qmox - 2- pheny Igw nol i ne; 4-
car boxam de (coh% ﬂﬂﬁ!) éﬁOQBéE’@r3HlOr3(9ﬂ0,6T)74&riaoQ)1 80v1600zmt ! ol ) of 1, 2, 3, 4-

25 tetrahydroi sopoMERAH-RMRNDMSOidgRE MeFS (s bR AN, 9128 (HIER S07(@S l761}9 (b 10
m of CH3CN. Sone trlﬁt/\gjrat ec?%rﬁn%}ﬁ: %?r(dg?gmgréf\? 5}% ﬁggj

sol ution was mai ntai ned under 9 d&@

mnutes; 0.2 g (3.2 mmol) of NaCNBH3 Mé%ﬁéiﬂfl)ﬂ”@ ,7n’0C{erﬁHw15é)§
The reactiop m xture was nai ntai ned at,Nepms 693" @, WD; 3.12-2. 910(\,!1¢rm)ght~

then was quenched with 15% NaCH, keep re 30
evaporated i n-vacuo to dryness. The r(&?gﬁ'ez%a &FS %L&g?'ﬂ%% Sﬁ)
washed with MSHFAB, POSisthioglycerine trratrig BB @rs AescB k¥t mcqeeiﬂ)vﬁ%HNEﬂMSIhe
organi c | ayer vem.washed wi th H20, dried over Na2SO™4, filtered and
evapor at ed i n-vacuo to dryness. The residue was purified by flash

col um chromatglg on 230-400 nesh silica gel eluting with a

m xture of #ex dON:19 containing 0.5% NH err] OH (28% to obtain 140

my of a (S,Z)-N-(a-ethylbenzyl)-3-[2-(3-carboxypropenoyl)aminoethoxy]-2-phenylquinoline-
4-carboxamide

2.0 g (4.7 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinoline-4-
25  carboxamide (compound of Description 5) and 0.61 g (6.2 mmol) of maleic anhydride
were dissolved in 50 ml of toluene. Some molecular sieves were added and the reaction
mixture was refluxed for 5 hours. After cooling, the reaction mixture was evaporated ir -
vacuo to dryness, dissolved in CH7Cly and washed with sat. sol. NaCl, 20% citric acid,
sat. sol. NaCl. The organic layer was dried over Na3SO4 and evaporated in vacuo to
30  dryness. The crude product was purified by flash column chromatography on 230-400
mesh silica gel, eluting with a mixture of i-PryO/EtOAc 70:30 containing 0.5% of 85%
formic acid, and then triturated with i-Pr70 to yield 2.0 g of the title compound.
C31H9N305
M.P. = 158-162°C
35 MW.=523.59
[alp?° = -38.6 (c=0.5. MeOH)
Elemental analysis: Caled. C, 71.11; H, 5.58; N, 8.03;
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35 product which was dissolved in MeOH and acidified with HCl/Et[err] O

The sol vent was evaporated in-vacuo to dryness and the residue was
triturated with warmi-Pr[err]Qi-PrOH to yield 120 ng of the title
conpound. - 32-

WD 97/ 19926

PCT/ EP96/ 05207 w097/199260[ err]H err] N[ err] Jgerr]HA M P. rCL/EPc3ET
dec. MW = 578.16 [err] = -14.8 (c=0.5, MeOH) 5
. R (KBr): 3700- 3100 3080- 3000 & #%09 3020; 1670- 1640; 1550
cnerr]. 300 M+ ;err] esr rr] 10.89 (s br, 1H);
9.60 (d, 1H); d:R&KBy; m;msnmo;(mm 1640-1620 cm-1

2H); 7.78 (ddd, 30bIMHZ!ENMR ﬁrvfsnd 14. 71
A N B RYD méjs écéés“boréﬁ)%@ gilH)908(tbr,lH),807(d
6H): 1.80 (m 2H): 0.90 (m 3H) 10 ¥ r94( 06998 & 1H07-69 (ro, 2H);
200 uA): 5415(M+); 383; 247; 159; 146;7.532.38 (m, 7H),72!E&BRI1H]’Im {. 1H); 6.27
(R S)-N-[-a-(1-hydroxyethyl)benzyl] - 3- X h ends. m
de 15 Prepared as described in Desc{wqpl? 30 ﬁ‘?r ﬂqn?((}q@; @’ %%2?@?
3- hydr oxy- 2- phenyl qui nol i ne- 4- cé@® 1?6'93/‘ 91 ﬂﬂ‘&%}@ASOE%SHB& 2]), 1.5
g (3.9 mol) of MS @it i8R 700; source 1§h€179IV;20pnapans;40¢di ast er eomeri c m xt ure)
(Vi scontini, , 1961, Helvetica Chimca Acta, 71, 631), 0.95 g (7.1
mol ) of mol ) of N net hyl nor phol i ne and 0.84 ¢
(4.1 mol ?OSE D@ﬁﬁ%ﬁ&f a 2:1 mxture of THF and CH err]CN. 20 The
wor k-up of the r eaofS)-Di(orethy ibemzyllad-(2 amirioacktylutirioethog)-2-pienylpiifelineas

described in Description 2. The recgi. i | was purified by flash
col um chr omat og g&gn 232 ﬁ’? Ica gel eluting with a
m xture of Et OA gm00)o 9 of e Bth5lb&m)e’r@1@1ﬂ°eth°x3')'%'@ Iquinobine-4+ n

a crude product cwhoxamn&ea(sompwndrcdmdcrimbh 5) wite Gdsél0edy urdedl nfidRen BnbpHehe in

title conmpoykrd. ¢@fiof @h@d %l\d[rﬁ%lgiggf?gé were dded %ﬂoluﬂo%%g:%m to 0°C

l.R (KBr): 3410 20 3
1H); 7.98 (dd, chlonde) dlssolved in 60 ml of CHpCly, were added dropw:se The reactlon m1xture was

stirred at room temperature for 3 hours and then washed with sat. sol. NaCl, 20% citric
acid, sat. sol. NaHCO3, sat. sol. NaCl, dried over Na>S04 and evaporated in vacuo to
20  dryness. The crude product was purified by gradient flash column chromatography on
230-400 mesh silica gel, utilising a mixture of hexane/EtOAc 1:1 as starting eluent and a
mixture of EtOAc/MeOH 9:1 as final eluent. The product (5.0 g) was dissolved in 100 ml
of a 10% solution of diethylamine in DMF and stirred at room temperature for 30
minutes. The reaction mixture was then evaporated in vacuo and purified by gradient
25 flash column chromatography on 230-400 mesh siliczi' gel, utilising a mixture of
EtOAc/MeOH 9:1 as starting eluent and a mixture of EtOAc/MeOH 7:3 as final eluent, to
yield 0.6 g of the title compound.
Ca9H30N403
M.P. = 55-60°C dec.
30 MW.=482.58
[a]p?® = -33.7 (¢=0.5, MeOH) ,
Elemental analysis: Caled. C, 72.12; H, 6.27; N. 11.61;
Found C, 70.12; H, 6.45; N, 10.81.
LR. (KBr): 3500-3110; 3100-3000; 1680-1650; 1638 cm-1.
35 300 MHz IH-NMR (DMSO0-dg): 8 9.29 (d, 1H); 8.06 (d, 1H); 7.98 (dd, 2H); 7.74 (ddd,
1H); 7.68 (t br. 1H); 7.60-7.38 (m, 9H); 7.30 (dd, 1H);
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2H); 7.67 (m, 1H); 7.59-7.42 (m, 7H); 7.35 (dd, 2H); 30

7.28 (dd, 1H); 5.16 (dd, 1H); 4.99 (s br, 1H); 4.02 (dq,

1H); 1.10 (d, 3H). M5 (El; TSQ 700; source 180 C; 70 V; 200 uA): 398

(M+); 354; 248; 106. DESCRI PTI ON 8 35

(S)-N-(a-ethyl benzyl)-3-12- (2" - hydr oxymet hyI phenyl acetyl ) am noet hoxyl -

phenyl qui nol i newd9wmokexani de PCT/EP95’05207
WO 97/ 19926

PCT/ EP96/ 05207 0.7 g (4.7 mol) e

25 m of abs. EtOH 2.0 g (4.7 )58 (do RO SIS, "R 3 T8 4R e

(S) - N- (a- et hyl benzyl ) - 3- ( 2- ani noet hoxy3-22pHdh P8 i 8dm: A 4.004t380ani de

(conpound of DeMs$ (BIf TSQ 70); sotrce 1801GeT VyRDOtuRg: 482301+)03820@91 1364 DARZI %190; 12

hour s. Adqh lqgaﬂmoglg g (2.0 mol ) of isochronmanone were added and
the reaction m Xt uUr refluxed for 5 hours; additional 0.5 g (3.4
nmol ) of i soéhr omanone were added and t he reaction refluxed for 10
hours. After cO@ESCRIPTIONVES evaporat ed in vacuo to dryness and t he
resi due was purified t t 0-400
mesh silica ut |¢g¥'ﬁ {?‘gggﬁ:'}ne Jf”'zi% 'ﬁéﬁﬁq@cgﬁifﬁﬂxetgﬂ’fyiﬁm ng 0.5%
NH err] OH (28% as starti ngpllﬁnrmmdwe"‘aﬂmwml@ of hexane/ Et OAc

20: 80 containing 0.5% NH err]OH (28% as 10 final eluent. The crude :
_product so ta S I PrO—Ito

g of the ti tP e g‘gg %8%8 ) of)éfﬂ tﬁecflglow]-é!‘rteﬁtf ee 50 p%m s conductXcMslg%scnbed in
160- 163[err] C Descnmwn/vm smynsgfrgm 28 & r(p 50f( SN o-atstben zyl)- -(2-
El ement al anal y sinfnoetGat I‘) ﬁn&ﬁ)e-tl‘bar&xiﬁxde'\{conﬁ Gidd of Description 5),

Toans Tt ent ol atioly o 154 308031 £ 80 migal} ?%@ﬁi?%ﬁ%{%#$f%@&%

1H): 8.08 (d, 1F9acndn W& gtirred Atroomy tggpe(:qtungrfor 20 hours and worked up as described in
1H); 7.73 (dsd, DHdh tion 39 16”}'1ela|‘a5 0571113 AMOC rot%l‘ihd title compound, which was

(7 ng ?LIr-ni) 2|7_|) 1 57 %%otec_{ﬁb;‘ gﬂrﬂ N;%tdaom ;ger ursé‘ ']D%O mlﬂgbes with 90 ml of a 10% solution
5.08 (dt, 1H); afdigthylgmingip D 3ea§gor( mxtwas thegvaperated in vacuo and purified
by gradient flash column chromatography on 230-400 mesh silica gel, utilising EtOAc as

starting eluent and a mixture of EtOAc/MeOH 9:1 as final eluent, to yield, after trituration
20  with#Pry0, 1.4 g of the title compound.
C3sH34N403
M.P. = 140-145°C
M.W.=558.68
[a]p®® = -17.0 (c=0.5, MeOH)
25  Elemental analysis: Caled. C, 75.25; H, 6.13; N, 10.03;
Found C, 72.70; H, 6.11; N, 9.80.
LR. (KBr): 3440-3110; 3100-3000; 1650-1630; 1585 cm-1.
300 MHz |H-NMR (DMSO-dg): & 9.30 (d, 1H); 8.08 (d, 1H); 7.97 (dd, 2H); 7.92 (t br,
tH), 7.72 (dd, tH); 7.60-7.48 (m, SH); 7.45 (d, 2H);
30 7.38 (dd, 2H); 7.30-7.20 (m, 6H); 5.09 {dt, 1H); 4.21 (s,
" 1H); 3.65 (t, 2H); 3.07 (dt, 2H); 2.10 (s br, 2H); 1.90-
1.75 (m, 2H); 0.95 (t, 3H). '
MS (EL TSQ 700; source 180 C;70 V; 200 uA): 541; 453; 382; 292;291; 247; 219; 106.

35 DESCRIPTION 13

(S)-N-(a-ethylbenzyl)-3-[2-(R)-a-aminephenylacetylaminoethoxy}]-2-
phenylquinoline-4-carboxamide
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2H); 3.12-2.92 (m 2H); 1.90-1.75 (m, 2H); 0.99 (t, 25

3H). M5 (ElI; TSQ 700; source 180 C, 70 V; 200 uA): 555; 438: 411; 382;
247; 218; 192; 174; 119. DESCRI PTION 9 30

(S)-N-(a-ethyl benzyl)-3-[2-(3-carboxypropanoyl ) am noet hoxy] - 2- phenyl qui nol i
ne- 4- car boxam de 2.0 g (4.7

mol ) of (S)-N-agougdoby/| benzyl ) - 3- (2- am noet hoxy) - 2- phenyl qui peT/Erss05207

car boxam de (conmpound of Description 5) and 0.6 g (6.2 mmol) of succinic
anhydride 35 were dissolved in 50 m of toluene; sone triturated

nol ecul ar sieves were added and the reaction mxture was refluxed in a
Dean St ark apparlke ueaction whs kondusted Exactiyeascdescribedi in tReseription 12yvasilisivg tier (R)ed

0 vacuo to drymREse-pHedyagleif] chibriddfhsithd 6f eGP Thi Cohehrhdunfy6F PO Fehglhel N

sat.
SUBSTI TUTE SHEEPftseE %8 of the title compound weg obtaingdg o

PCT/ EP96/ 05207 C35H34N48pl. NaC, 20%citric acid and sat. sol. NaC . The
organi c | ayer V\%pd,[gfgd,qyer Na[err]SCI err] and evaporated in vacuo
to dryness to yerg _. of the crude product which was purified . by
flash col um ch hy on 230-400 nesh silica gel, eluting initially
with a m[a]Df?r%SQlﬂ[(eF(Ij(Mémﬂﬂll\/em 9:1 and then with a m xture of

CHerr]Cl[err]/ ntal %nal\;g he Cédd,q‘gfrg -53525 I_ﬁgllbdNofbtd(ﬁlined was triturated with

i-Pr2Qi-PrQy, tered, wash S/le of the title
conpound. 10 C[err] H[ er r ] N[oung N\-#.-= 118 122[err]C
MW = 525.60 18 (I{Ea1):r?]449—31&2310(!m 5670!\/15@61).:m1 I R (KBr) 3600- 3120;

(VO dlerr]) . Py M ﬁ?@"?“s@@wjﬁ%d%‘)@g‘%m 2R 7.0 p
(dd, ' 72 (upjH); 7 %‘h(ﬂ 11)71)7 447(4;@1@
br, 1H):; 7.61-7.48 (m 7.38 (dd, 2H); 7.29-7.19 (m, 6H): 5.09 (dE HH); 42016,

d, 2H),; 7. dd, 2 7.30 (dd. 1 5 .
Edt, T)H); 3?' 9(3 57 (H)m 2H) : g 19- ZH)QI{'D 3%51355%31[?-291 (m, 2H); 2.11 (s br, 2H);

(m 2H):; 2.21 (m 2H): 1.90-1.75 (m 12?@‘?]73(!902}!)@0999)31‘1) M5 (FAB PCS:
t hi ogl yceri ne mMS (EX; TSAROQ 3surie] 805C;RVV; SeuA)x 550 453,3Ra; 19%n70¢1 247) 2198486.

DESCRIPTION 14
20 2-ethoxycarbonylmethyl-1,2,3,4-tetrahydroisoquinoline

6.0 g (45.0 mmol) of 1.2,3.4-tetrahydroisoquinoline were dissolved, under nitrogen
atmosphere, in 60 ml of dry THF. 17.34 g of K»CO3 and 5.0 ml (45.2 mmol) of ethyl
bromoacetate were added and the reaction mixture was stirred at room temperature
25  ovemnight. The inorganic salts were filtered off and the solvent was evaporated in vacuo to
dryness. The residue was dissolved in CH2Cly and washed with sat. sol. NaCl, 5% citric
acid, sat. sol. NaHCO3 and sat. sol. NaCl; the organic layer was dried over Na3SO4 and
evaporated in vacuo to dryness to yield 6.6 g of the title compound which was used
without further purification.
30 Cj3H17NO;
M.W.=21928
LR. (KBr): 3100-3000; 1752 cm-1.

DESCRIPTION 15
35 2-(2-hydroxyethyl)-1,2,3,4-tetrahydroisoquinoline
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291. 20 DESCRI PTI ON 10

(S, Z2)-N(a-ethyl benzyl)-3-12-(3-car boxypropenoyl ) am noet hoxy] - 2- phenyl qui no
i ne- 4- car boxam de 2.0 g
(4.7 mmol) of (S)-N(a-ethyl benzyl)-3-(2-am noet hoxy) - 2- phenyl qui nol i ne- 4-
25 car boxam de (conpound of Description 5) and 0.61 g (6.2 nmol) of

mal ei ¢ anhydri 919926 Wwere dissolved in 50 nl of toluene. SHFEERIFERAT ar
si eves were added and the reaction m xture was refluxed for 5 hours.

After cooling, e reactio | XI.Ur e was ev r y

dryness. dissol tfgé (Pﬁacﬁlﬂf‘%ﬁ Pﬂﬂ B MR RGP e\/\r}?s g%ﬁ%%%&ggtaym%s&}@&ﬁgébg&10%%
citric acid. dry THBt thesedactioda@ixturehwanpcoeled @t 105Cemmd 30 aried small i o4
and evapor at ed ifoaaHonylRed-1,2,884aR5FdroiEbsuindling e(cpmpoundt ofeBespriptidi dd),by

flash col hr.omat 230-.400 L lonc &1L | L t h
L mxtore of i BeOBER TRl kAl o Y der sdded alBBe g R was Shitld Aol
acid, and then tempematuas fa 2nhaues, ficermopled apdaquenchedowigh 2.om) ob HaOw -5 mf pE 15%

.

¢ (z)gpognd. NEOR! 2.5 AiYTHM, SiirkddFof 80 minutes and lﬂltl&ed.:rlib'&lﬂtrﬁtﬁ 2¥ds Sapordédih =
g 7? 11: H [56{3% @ drépq%@%isg&ng i?:'CI%%%_Qand washed itk TRt Naﬂ.ai'l}ésdréaniccﬁ{/ecid'
- 35- , was, dND Ot 1@)@8@4 and evaporated in vacuo to dryness to yield 3.9 g of the title

PCT/ EP96/ 05207 compound which was used without further furiﬁ_'&tiﬁﬁl. C, 70.90; H 5.56; N,
7.95. | KBr): 3280; 3150-3000; 1710; 1640-1620 cnfierr].

300 MHz [er#§ 1 SMEDIBO dlerr]): [err]14.80 (s br, 1 H: 9.30 (d, 1H):
9.08 (t br, 1H)M.W.8177.24 1H):
7.94 (dd. 2H): 778w 4906 0. ). 5
T 80538 (m 7R PR 300 Monj o0 oGRS,
(d, 1H); 5.07 (dt, 1H); 3.76-3.64 (m 2H); 3.28-3.00
(m 2H); 1.90- 1DESCRIBTION16 1. 00 (t, 3H). MS (ElI; TSQ 700; source

(9)-N (a- ot byl benzyi ) - 3. 2 B Ao nol | ne- 4-
car boxam de 3.0 g (7.1 nmmol ) of
(S) - N- (a- et hyl baRzg/ (218 nirelnef AddhidreyyetindphaAfHgimhydioiseguinoline (compound of
car boxami de ( CORRQUBRLPT5D2B9N & 153.0 frkol) VB eByRhédbahiveetrasbétitedcid) disb@igansalt
atmosphere. in dihydrate and 17.1 g (53.6 mmol) of mercury (II) acetate were dissolved in 95 mil of H70.
20 65 ml of 2N NaOH were added and the reaction was refluxed for 4 hours. After cooling,
the reaction was extracted with CH,Cly, washed with 5% HCI, sat. sol. NaHCO3, sat.
sol. NaCl, dried over Na3SOg4 and evaporated in vacuo to dryness to yield 2.6 g of the
title compound which was used without further purification.
C11H)13NO2
25 MW.=191.23
LR. (KBr): 3700-3100; 1633; 1604; 1576 em-1,
300 MHz 1H-NMR (CDCl3): 8 8.10 (d, 1H); 7.40-7.10 (m, 3H); 3.90 (s br, 2H); 3.85-
3.60 (m, 4H); 3.20 (s br, 1H); 3.05-2.95 (m, 2H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 191 (M+); 173; 160.
30
DESCRIPTION 17
2-(2—chloroethyl);3,4-dihydro-l(2H)-isoquinolinone

2.5 g (13.1 mmoi) of 2-(2-hydroxyethyl)-3,4-dihydro-1(2H)-isoquinolinone (compound
35  of Description 16) were dissolved in 150 ml of CHCIl3. 1.24 ml (17.0 mmol) of SOCly,
dissolved in 30 mi of CHCl3, were added dropwise and the reaction mixture was heated
to 55°C for 2 hours and then evaporated in vacuo to dryness. The residue was dissolved in
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15 60 mM of CHerr]dJ[err] 1.2 mM (8.5 mmol) of TEA were added; the
solution was cooled to O[err]C and 2.7 g (8.5 mvol ) of

(9-f 1l uorenyl met hoxycar bonyl ) gl yci nyl chl oride (FMOC-glycinyl

chloride), dissolved in 60 mM of CHerr]Cl[err], were added dropw se. The
reaction m xture was stirred at roomtenperature for 3 hours and then
washed with satwoember¢NaCl, 20% citric acid, sat. sol. PreRAIGpO5207,
sat. sol. NaCd, dried over Na2SO4 and evaporated in vacuo to 20 dryness.
The crude product was purified by gradient flash cola#rém chr omat ogra W on
230- 400 nesh si F{QAS, Gesified jwith sat; 3} K260 iract ¢ Briepith. aC
starting el uent Thegganic layerwamdﬁédlbv‘er ﬁmﬂﬂ%ﬁﬁmﬂdwmﬂeﬁ toadld 2.7he

product (5.0 g)gmﬁeﬂﬂé&%p‘éﬁﬁ% ichWhs Bed without fBfind? phlifitaRgh 1 1 N Of

di ethyl am ne in room tenperatu m nut es.
The reaction m %@ then evaporated in vacuo and purified by gradi ent
25 flash cd umwmambgraphy on 230-400 nmesh silica gel, utilising a

m xt ure of W?WO% ilsﬁslé&saiééz% el uent and a m xture of

Et OAc/ MeCH 7: 3 as g of the title conmpound.
Gerr]Herr]N aqo]wa HENMR (COGI ©1040. B 4457000 313 5546 m=61055.093
[err] = -33.7 (c=0.5 MeOH) (Ekepental analysis: Calcd. C 72.12; H,

6.27; N 11.61; 12: H 6.45; N

10. 81. | - M5 FRESR 7095 3qyres fBCE%OZ%‘éﬁU{U%é%) B izs"1638 cnierr]. 35
300 MHz [er}(]H-NNR(DIVBOd[err]) [err] 9.29 (do 1H); 8.06 (d, 1H); 7.98
(dd, 2H); 7.74DESIORIPTION 18 1H); 7.68 (t

P 56- IH); 7.60-7.38 %—8%&%@%&)&&9&1ofh"fgtityl-z-phenylquinoline-4-carboxylic acid

PCT/ EP96/ 05207 5.09 (dt, 1H):

123 58 '2’3355 (m 21'@% g B3GR Anddl) dfB-méitly I-Z-phenvlqumohne—4-carbm'<\\//£c(agld (C_:I}SS(_54%%’61-45-
sour ce 180H)c? 7(1)013/""‘3%6’(')‘%”&@‘“%?& 5"“9'3&2' halB%1. 264: 247: 219 190:

141; 119; 101; b7 g ¢76.12 mmobe: -brpmosucenimide ‘and 1.0 g (3.85 mmol) of dibenzoyl
(S) - N-(a- et hyl bsspdyde)wete hdiel and fhre 26TulioPRAGXIIFEES houas)yi noet hoxyl -
e S e oo

FMOC- pr ot ect ed Was ‘con
250 ml of THF; 20 ml (155.50 mmol) of N-benzyl-N-methylamine were added and the

20  solution stirred for 24 hours at room temperature.

The precipitated material was filtered off and the filtrate was evaporated in vacuo to
dryness. The residue was dissolved in 300 mi of 10% K>CO3 and evaporated in vacuo to
dryness. The dark oil was dissolved in 200 ml of acetone, the precipitate was filtered off -
and the filtrate was evaporated in vacuo to dryness. 100 ml of water were added to the
25  residue and the solution, acidified with 6N HCI, was evaporated in vacuo to dryness.
The residue was dissolved in 28% NH4OH and the solution was evaporated in vacuo to
dryness. The crude product was flash chromatographed on 230-400 mesh silica gel,
eluting with 2 mixture of EtOAc/MeOH 85:15 containing 1.5% of 28% NH4O0H to afford
8.0 g of the title compound as a white solid.
30 CasHoN702
M.P.=>250°C
M.W. =382.46
LR. (KBr): 3650-3200; 1700; 1660; 1627 cm~1.
300 MHz H-NMR (CDCl3): 5 8.45 (d, 1H); 8.05 (d, 1 H); 7.70-7.05 (m, 12H); 4.20 (s br,
35 2H); 3.70 (s br, 2H); 3.40 (s br, 1H); 2.00 (s, 3H).

EXAMPLE 8
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Description 11, starting from2.8 g (6.7 muol) of (S)-N-(

a- et hyl benzy1) - 3-( 2- am noet hoxy) - 2- phenyl qui nol i ne- 4- car boxam de
(conpound of Description5), 1.1 m (8.0 nmol) of TEA and 3.1 g (8.0
mol ) of (S)-FMOC- phenyl gl ycinyl chloride. The reaction was stirred

at roomtenperature for 20 hours and worked up as described in_15
Description 11woyied 4.5 g of the FMOC protected title con‘fﬁﬂﬁ'ffmm?ch
was deprotected by stirring at roomtenperature for 30 minutes wth
90 mM of a 10% sol ut _ _ apkiden xture
was then evaporated kﬂgelgc&l ace%he%fl P)ﬂgﬁg%&?z bﬂc%’é&gfﬁg&&ﬁsgh col um
chromat ography on 230-400 nesh si I ica gel, utilising Et OAc as

starting el uent P@épdrea astostitied mDeEhWWGH(BZ‘Hmb@ 8fmmal) o€ bxadyltchloride, \idant.

after triturat| L] frrt I Benzyll-3-
Glerr) Hert] ol ptasplt BMST ) & O, el S b
[err] = -17. G (dudrony- aér)lqwme'é'rcéﬂ’em smawygrfds cesiinign 7 o4 (124
gég N, 10. 03 mmol)ofTEA Found C9 72. 70 H, 65;61e I\li
I i e il WA AL
2H); 7.92 (t br Description 6. The resi ue was purified by’ flash ‘column ¢ atoga oy
7.60-7.48 (m Shfiesh 7511435 €, cldfifig iMBally with a mixture of petroleum ether/EtOAc 8G;2(B8

g_a;i; :Z,)st 5 ( tx%ozﬁf,%%g(,@ NH%&S@%W '591 w1tﬁ %1]{15( of d)etroleum ether/EtOAc 70:30

1.75 (m 2H); 0.cosaiping G (%) 1o Ob%@m Pfg‘éﬂ‘ﬂ‘ &@l%‘tﬁ”é"‘mm?ﬁ with -
uA): 541; 453; %jbto%ﬂ&d@@hg oF4ife titR1Dmpd@i as a3bhite sBEBCRI PTI ON 13
(S)-N(a-et hyI b%nzié[l?> 3(5)< 2- (R) - a- am nophenyl acet yl am noet hoxy] - 2-
phenyl qui nol i ne-7» lE% m de

M.P. 9765 ¥$6£6926
PCT/ EP96/ 05287 M.w.=39lw8 reacti on was conducted exactl y as described in

Description 12, lg h“}ﬁ %gr%léso I%S 1630 lslf(%\’/ltpg?(ﬂe ag1y! gl ycinyl chloride

I nstead of the ( ea ents e
0.8 g of the tit308M H&‘MRV@I‘@SQ‘HSE%%ZIS (s by, 1H r@m@*)’”\ge( Hﬁ 'ggz
92-94[err]C MW = 558. 68 (m, 1H); 6.60-6.32 (m, 10H); 5.82 (d, 1H); 2.19 (s,

3H).
20 MS (EL TSQ 700; source 180 C;70 V; 200 uA): 396 (M+); 353; 248; 220; 106.

EXAMPLE 9
{S)-N-(c-ethylbenzyl)-3-(3-phthalimidopropoxy)- 2-phenylquinoline-4-carboxamide

25 4,0 g (10.5 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide
(product of Description 2) were dissolved in 450 ml of THF.

13.8 g (54.1 mmol) of N-(2-bromopropyl)phthalimide, dissolved in 35 ml of THF, 4.21 g
(30.5 mmol) of K2CO3 and 0.53 g of KI were added and the suspension was refluxed for
20 hours. '

30 The inorganic salts were filtered off and the reaction mixture evaporated ir vacuo to
dryness, dissolved in CHCl; and washed with water; the organic layer was separated,
dried over NaySQy4 and evaporated in vacuo to dryness. 2.0 g of the residue were purified
by flash column chromatography on 230-400 mesh silica gel, eluting initially with a
mixture of hexane/EtOAc 8:2 containing 0.5% NH4OH (28%) and then with a mixture of

35  hexane/EtOAc 3:2 containing 0.5% NH4OH (28%). The crude solid so obtained was
triturated with i-PrO, filtered, washed and dried to yield 1.1 g of the title compound.
C36H31N304
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[err] = -52.8 (c=0.5, MOH) El emrental analysis: Calcd. C, 75.25; H,

6.13; N, 10.03; 10 Found C, 74.15; H, 6.19; N,

9.91. . R (KBr): 3440-3110; 3100-3000; 1670-1630 cnfierr]. 300
MHz [err]H NVMR (DMSO-d[err]): [err] 9.30(d, 1H); 8.07 (d, 1H); 7.96 (d,
2H); 7.90 (t br, 1H); 7.72 (m 1H);
7.60-7.50 (m @domdest (d, 2H); PCT/EP96/05207 /- 38

(dd, 2H); 7.29-7.19 (m 6H); 5.09 (dt, 1H); 4.20 (s. 15
1H); 3.60 ( m Q}—g';ﬂB.lG-Z.Ql (m 2H); 2.11 (s br, 2H);

1.90-1.75 (m 2 2561 28tC 31 . M5 (El; TSQ 700: source 180 C 70 V:
200 uA): 541; 4BBW.3389.6@92; 291; 247, 219; 106. DESCRI PTI ON 14 20
2- et hoxycar bony, hy 203, r ahydr oi soqui nol i ne 6.0 g (45.0
mol ) of 1, 2. 3ﬂ.g'3tet #%1%(020% f1ef

drof'soqui'nol i ne were di ssol ved, under nitrogen
at mosphere, in %'Smﬁ‘l“alcﬂ“aéﬂ?: TRpded. G 7821 gHoY ARMNE3BC err] and 5.0 nl (45. 2
mmol ) of et Myl br onpaceFaind G583 s 0RS0; N d.26he reaction m xture was
stirred at roo . S Ni-ght.. [ jc salts were
filtered off a;?c'ﬁ't e s'lg{t%ﬁltzam?alsoo%ég%’gr-’g ’elg4§:2§(\)/%2§%§?§é§cmﬁ' dryness. The
resi due was di s¥91MBg THINME PMBO-dey § P-23r(d, WAk B (i 1H); IaR9. (ddp?H); K88 (m,5%
fi tric i agi d, sa}\jézga- NSHCO[ er aH);amh @ad, 1107.59 M GH); ?.IaG(xﬂ,fmj?tv.Cso
ayer was dried over an evanor o,V o, gJryness’to
yield 6.6 g of the title compound whi & 3@2 ﬁigﬁ’ THy’asc'@g)ﬁﬁ’ohﬁ)’fﬁlt ﬁe?ﬂ);
purificatid® 30 Jerr]Herr]NJ errB-31(dt, 25); \90-1.581(%, 4H); 0.96 (1,13HR.  (KBr) :
3100- 3000; 1752MBWEE TSR 700; source 1B6-66¥6I R BoBNAIS569%M+); 188; 160.
2- (2- hydroxyet hyl)-1, 2, 3, 4-t et rahydr oi soqui nol i ne
- 38- WD 97/19926
PCT/ EP96/ 05207 EXAMPLEJOy (50.0 nmol) of Li Al H4 were suspended, under

ni trogen atnos p(S;-rl‘&(a-'bfhylﬁﬂzﬂ)é-qi-[3-(R,S§hy’dr:5Wé,@hﬁy&ﬁmiﬁpﬁoﬁmﬁBﬁﬁufn—)’l@ﬁ-

cool ed at C][Ser rjc an(!th%x?}-g-pﬁlgnzy'lguino in 4-9arboiamide (diastereomeric mixture)

25 g (44 mmol) of (S)-N-(o-ethylbenzyl)-3-(2-homophthalimidoethoxy)-2-
phenylquinoline-4-carboxamide (compound of Example 6) were dissolved, under
nitrogen atmosphere, in 25 ml of MeOH,; the solution was cooled to 0°C and 0.25 g (6.6
20  mmol) of NaBHy were added. The temperature was allowed to raise to room temperature
ar_ld after 30 minutes additional 0.25 g (6.6 mmol) of NaBH,4 were added and the reaction
mixture was maintained under stirring for 1 hour and 15 minutes. Additional 0.5 g (13.2
mmol) of NaBH4 were added and the reaction mixture was allowed to stand at room
temperature overnight. 2 ml of 30% NaOH were added. the organic solvent was
25  evaporated under reduced pressure, and the aqueous solution was extracted with CHsCly,
washed with sat. sol. NaCl, dried over Na3SO4 and evaporated in vacuo to dryness. The
crude product was purified by gradient flash column chromatography on 230-400 mesh
silica gel, utilising a mixture of petroleum ether/EtOAc 7:3 containing 0.5% NH40H
(28%) as starting eluent and a mixture of petroleum ether/EtOAc 3:7 containing 0.5%
30 NH4OH (28%) as final eluent.
The crude solid so obtained was triturated with i-Prp0, filtered, washed and dried to yield
1.2 g of the title compound.
C36H33N304
- M.P.=100-110°C
35 MW.=571.68
Elemental analysis: Caled. C, 75.64; H, 5.82; N, 7.35;
Found C, 74.44; H, 5.95; N, 7.12.
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et hoxycar bonyl net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne (conmpound of

Description 14), dissolved in 100 mM of dry THF, were added dropw se.
The reaction was stirred at room 5 tenperature for 2 hours, ice-cooled
and quenched with 2.5 mM of Herr]Q 7.5 mM of 15% NaOH, 2.5 ml of

H20, stirred for 30 mnutes and filtered. The filtrate was evaporated in
vacuo to dryneswosdissel ved in CHerr]Cl[err] and washed wit hPSREPIGYRT
NaCl . The organic |ayer was dried over Na[err] SO err] and evaporated

in vacuo to dryngss und Whl ch was
used w t hout furfﬁé#ﬂﬁhﬁf g%@r zlr%ﬂ 3%0 1%?2 ]6]%#-!6161 Héﬁ%pp = 177.

|.R (KBr): 37003018z H-HMREDYISOrn6S @rﬁ‘)eqnfi] 25( lH)i@x{:ﬂ rlﬂ)dkﬂaémi%H)
2- (2- hydroxyet hyl ) - 3, 4- di hydr o- 1( 2H) - i788qad, 1®l)] NB0@dd, 1H); 7.36-8.28 (a2 13H); 5196! )

of 2-(2-hydroxyethyl)-1,2,3,4-tetrahy ne g8k
Description 15), 20.0 g (53 6 mol ) ong fdéng%gﬁr?%g‘?g‘% 999381 (m 2H);

di sodi um sal t5 di hydrate and 17. 13g?4( ) )2.9-2. ﬁ@r(@uﬁy)»(l 99 lfﬁée@bt e
were dissolved in 95 m of Herr]O 206gy) (ﬁ@moofg @H)aOH Were added and

et racted with oHBaEs TR %Ug«f/(uéffoﬁeéﬁ"%so?& R o

sol. NaCl, dried over Na[err]SO err] and evaporated in vacuo to dryness to
yield 2.6 g of tggamMpLE {1 t!e conpound which was used w thout further

ificati SR KB
o0 5500, T1%a; 145 et amihdorogy e et s Rt sprlocBpadd )
[err] 8.10 (d, 1H); 7.40-7.10 (m 3H) Sydeochiorigde, 2H) 3. 85-
3.60 (m 4H); 3.20 (s br, 1H); 3.05- 95(m 2H) MS (El; TSQ 700;

2 (2" ahl or ost yl §1 gz i S b -&@%&ahmxdovmwz%? m@%ﬁ%l
of 2-(2- hydr oxy et-barbyxadide @oinpaimd-of sz)-wesz)d}asmﬂm 80em| oMY bHH 3ad 0.7hml
D]?Sg&jpf Ie(rjp] 1) weks rﬂin%ﬁoémg'?Qrdzﬂle Iefdratd weie Qd@g&f Ithe bmim@%lﬂimdr( TheOreBdtih)
gnd the reacti on™HIE a8 T eﬁg%ftégh"m’ %’en%?gj%% !lch,\f(gf’ %d%% glmlszwgn
evapor at ed i n valysimte wvery gdded and TheesalwioncgBuxed 0U|4 ddter ﬁOOlmga the reaction
- 39- mixnwpv»%z/m}a%%?a@d in vacuo to dryness; 50 ml of H>O were added and the solution
PCT/ EP96/ 05207 was acidified to pH=1 with 37% HCI. The mixture was refluxed for 1 hour, the insoluble
20  material was filtered off and 30% NaOH was added to pH=10. The solution was extracted
with EtOAc, washed with sat. sol. NaCl, dried over NapSO4 and evaporated in vacuo to
dryness. The crude product was purified by gradient flash column chromatography on
230-400 mesh silica gel, utilising a mixture of EtOAc/MeOH 95:5 containing 0.5%
NH4OH (28%) as starting eluent and a mixture of EtOAc/MeOH 85:15 containing 0.5%
25  NH4OH (28%) as final eluent.
The crude solid so obtained was triturated with a warm mixture of i-PrpO/EtOAc,
filtered, washed and dried to yield 1.4 g of the title compound as a free base. 0.9 g of this
free base were dissolved in EtOAc, acidified with HCV/EtyO, evaporated in vacuo to
dryness and triturated with a mixture of EtOAc/acetone to yield 0.8 g of the title
30 compound.
CogHo9N305.HCI
M.P. = 160-165°C dec.
M.W. = 476.02
[a]p® = -28.6 (c=0.5, MeOH)
35 LR (KBr): 1653; 1550 cm-1.
300 MHz 1H-NMR (DMSO-dg): 8 9.32(d, 1H); 8.08 (d, 1H); 7.92 (m, 2H); 7.80-7.70 (m,
4H); 7.60-7.50 (m, 5H); 7.47-7.39 (m, 4H); 7.31 (dd,
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Et OAc, basified with sat. sol. Kerr]CJerr], extracted and washed tw ce

with sat. sol. Nad. The organic |ayer was dried over Na2SO4 and
evaporated in vacuo to dryness to yield 2.7 g of the title conpound
whi ch was used without further purification. Cerr]J]Herr]CINO 5
MW = 209. 67 |. R (KBr): 3700-3300; 1647; 1605; 1582 cnfierr].

300 MHz [err] HopdVbifosdgCl [err]): [err] 810 (d, 1H); 7.45-7.10 pHRverddos2o7
3.85-3.60 (m 6H): 3.00 ' (t, 2H.

M5 (ElI; TSQ 700; source 180 C; 70 V; 200 uA): 209 (M+); 174; 160. 10
DESCRI PTI ON 18 1H); 5.08 (dt. 1H); 3.57 (t, 2H); 2.50 (m, 2H); 1.91-

3- (N-benzyl - N- et hyl ami no) net hyl - 2- phewpl(auaHRI99¢, 4Hg.ar boxyl i c acid

10.0 g (37.98 |y 7 hy| -2 P | i Al e A CaLDxV LG, .aGi
[43071- 45 15 ”"éﬁﬁ@%@é’.@éﬁ#&@%&%ﬂ@f DO 27 Sl T,
(76.12 mml) of21& btSnosuccininide and 1.0 g (3.85 mml) of di benzoyl

per oxi de were added and the solution refluxed for 8 hours. The
reaction Hixturﬁx\@ gv&porat ed in vacuo to dryness and the residue was

di ssol ved in 564 of THE, 20 Ml (155.50 mol) of

N-benzyl - N- met h(d)Nr{orethyhenzyddd2H{H)tisnquir@lingu2tyl)-eshoxy] i2rplesylquinolifedo ur s

at room tenperature. The precipit grpokammigeri al was filtered off and
the filtrate was evaporated in vacuo to dryness. The residue was
di ssolved in 300 mM of 10% K2CO3 and evaporated in vacuo to dryness.

The dark oil0 wds8 & §kbimmel)iof EN-fr-ebylbenzyl)ch&-[3eReS)hydmixyidtihydwasl (2H)-
filtered of f  isoquindlifbod-291)ettoky RD Ph¥RdquinoRREL 2hbdxdniidY AEMpdAdJ6 100
m of water vverl%q@vgde‘gs t ﬁgé]he @gfi iEi.,asi e lantl‘lht h(? ’.éol ut ﬁoéq}{,;p acl ii:ﬁgaﬁe\lnct h
6N HOl, was evagbrsredssolved it adml of 4y, faGla- The solutipn was coplad to gl0SC 0.2 BYly e d
i n 28% NH[ er r | dH5awmol) RETES | were addedand @ solptionaaf §d 2imi (F Sommol) of methanestiifymess .
The crude produgioridesn 3.5 mfa,fdm@@tvagé&% 8idpite 2FHE-t4 A0 B R W dub&@?\lafﬂaise
el uting wi a re C : ont ai ni ..5% 0 0 err
| uting tl@ tgrg§%¢land‘9lf EttC)A/ OH 85 1%85; t &hggtgl 5% of g{%;l/ ] OH
to afford >0 FOre RSP PIPHURE HRSSTIET QLraehin p i  5p% qol BgHCO3 were
C[ err] H er r] N éddqdogherarpanic layer wastextracted, 8hddewith @t. sol. NaQ¥] died-0@8 Nad804
|. R (KBr): 36%0d 3¥4Hidratdd’ HOvacls @8 drykess! Ta¥lcAlde lproduct was Beidndd By [MBLH LR
CDC1 : i . 8.05.(d, | . 7.70-7,05 1 . 4,20
E S br [ e;rS] )l %Ho]n.la?ogﬁa%hgr %Ih 25 0-'7&)0 mesh sﬂuga gei,f}_v‘)tkglg :\jbl_lt?d. Tlé(tlg? oé ﬂﬁqﬂe/ét@ﬁ '(:3 s
br, 1H); 2.00 (gntaming)0.5% NH4OH (28%\Phecrgde solid so obtained was triturated with a warm
- 40- 20  mixture of i-Prp0, filtered, washed and dried to yield 0.4 g of the title compound.
C36H31N303
M.P. = 60°C dec.
M.W. =553.67
[alp’® = +9.7 (c=0.5, MeOH)
25  Elemental analysis: Calcd. C, 78.09; H, 5.64; N, 7.59;
Found C, 76.86; H, 6.05; N, 7.00.
LR. (KBr): 3350-3120; 3100-3000; 2968; 2874; 1653; 1594 cm-!.
300 MHz 1H-NMR (DMSO0-dg): 8 9.29(d, 1H); 8.14 (d, 1H); 8.03 (d, 1H); 7.79-7.68 (m,
SH); 7.60 (m, 2H); 7.52 (dd, 1H); 7.48-7.39 (m, 4H);
30 7.29 (dd, 1H); 7.11 (dd, 1H); 7.00 (m, 3H); 6.57 (d,
1H); 5.03 (dt, 1H); 3.95-3.74 (m, 4H); 1.89-1.71 (m,
2H); 0.90 (t, 3H).
MS (EL TSQ 700; source 180 C;70 V; 200 uA): 553 (M+); 249; 172.

35 EXAMPLE 13
(5)-N-(cc-ethylbenzyl)-3-[(S)-o-ethylbenzyljaminomethyl-2-phenylquinoline-4-
carboxamide hydrochloride
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WD 97/ 19926

PCT/ EP96/ 05207

(R, S)-N-(a-acetyl benzyl) - 3- hydr oxy- 2- phenyl qui nol i ne- 4- car boxam de

Prepared as described in Description 6 fromO0.24 ni (2 8 mmol ) of oxalyl

chloride, 0.4 m (5.6 mmol) of DMSO, 0.69 g (1.7 mml) of

(R S) - N-[ a- (1- hyyropmasag hyl ) benzyl1-3- 5 PCT/EPI6/05207

hydr oxy- 2- phenyl qui nol i ne- 4- car boxam de (conmpound of Description 7) and 1.7

m (12.2 mmol ) of TEA. The work-up of the reaction m xture was

carried out in the same manner as described in Description 6. The

resi due was purif.0 gd(15\50fhmel) of aHmel Fmethyie?-phpnsighinotine-23gbaxdate (obtaipeds hy

silica gel eluti Uik Bgo t{¥e (39080
Oﬂa%&}bﬁlH b%J]%\QI ﬁﬁ@q@hﬂfd&%ﬂoﬁﬂﬂl&i& Hipt TG (

10 containing hen et L | eum

w t

et her/ Et CAc 70: Jgmol) o chi?’ﬁ?ﬁ\‘FﬁW%‘%“Nﬁ[ %Wt?l]"ﬁ-la'(@'g% X'{ g‘%‘lﬁ"&% XEF uEe
product whi cts wedissolved itf H0@sl ofiCCly and the sturrPwhesefliedifor J/heirsd 96 ny of t he
163+ 66 orr] C 1005 O S of v-bromosfideffhie ke %ﬁ‘%ﬁﬂé&oo&ﬂ Sy eflyig for
1570, 1550 cni eradfiitional 2 hows thep. §vaporpted NIFYag Bpess r‘j’)?/1 1] gPi7as cwe
?l’ EIL.II:I)D g gg g Sméterial | 20 g oFfhis rési@fe w8 diSblved i BPmi of abs. EtOH; 1.0 g (7.40 mmol) of

m )
.20 e (B @?fr%@ %'398@"2%%}’% Wiyl gt Jolifon, s siped gl mom temperayrg
220; 106.
(S)-N-(a-ethyl beI'tk}ﬂeécuan ﬁﬁnﬂh'&ﬁ&&dﬁbdﬁﬂr iAPaotip te dryness. The crude product was purified

2- phenyl qui nol i ne- éf @bﬁé%ggr f 5?1:1 76:230 % sﬂxosnrrz:a lélgtﬂf)gamitgeCszleeOH

(S)-N(a- ethylbez U|n0|ne- -ca ) ) )
(product of Descifioptd® "/@))to\ggp@%ggéﬂ)@ ejcpmpayyd 35 a fiee pge. This was digsolved in

(54.1 mmol) of Nt e—aha CHERPIuEPY hoigified afith rH(IiE.toGﬂitcSﬁelH\maﬂcdmsﬂﬁldmg hyﬂroIlﬂE:;ide,
4.21 ¢ fSS % &aﬁlﬁgc{ }'rSHﬁg&Lhtg%ijtagr @35 g_loﬁfthehlitle a Wdle

t he suspensi on vvas ref ours e |norga c sa ts were
filtered off anoPOMﬁ’él’reactlon m xture evaporated in vacuo to dryness,
di ssol ved in CH@{4HigNgemH(l and washed with water; the organic layer was
separ at ed, P €399 6% o [err]ST err] and evaporat ed in vacuo to
dryness. 2.0 g o the r eStdue were purified by flash col um

chr omat ogr aphy M-%W3053bY nesh silica gel, eluting initially with a

m xt ure of maqeaﬂ%&c%(mrmwm ng O. 5% NH4CH (28% and then with a

mxture of 35 heganghGhGs gﬂs@@%aapﬂ@s&%w%sa&% The cr ude

solid so obtain ‘er’ed, washed and

dried to yield 1.1 g of thetufwé-‘oﬁés 6; N, 7.631k8-
- 41- LR. (KBr): 3441; 3173; 3056; 2068-2582; 1665 1649; 1539cm-1
300 MHz H-NMR (DMSO-dg, 373K. on the free base): & 8.88 (d br, 1H); 8.02 (d. 1H);
25 7.80-7.65 (m, 4H); 7.55-7.28 (m, 9H); 7.20-7.10

(m, 3H); 7.00 (d, 2H); 5.12 (dt, 1H); 4.60 (d,
2H); 3.20 (m, 1H); 2.00-1.80 (m, 3H); 1.65-1.30
(m, 2H); 1.00 (t, 3H); 0.68 (t, 3H).
MS (CI; isobutane gas reagent; P 4000 mTorr; source 150 C): 514(MH+); 394; 379; 349;
30 136

EXAMPLE 14
(S)-N-(o—ethylbenzyl)-3-[2-(1,4-dihydro-3(2H)-isoquinolinon-2-yl)ethoxy]-2-
phenylquinoline-4-carboxamide
35
12 g (2.1 mmol) of (S)-N-(x-ethylbenzyl)-3-[2-(2-hydroxymethylphenylacetyl)
aminoethoxy]-2-phenylquinoline-4-carboxamide (compound of Description 8) were
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WD 97/ 19926

PCT/ EP96/ 05207 MP. = 125-128[err]C MW = 569. 60 [err]
= -38.2 (c=0.5, MeOH) El emental analysis: Calcd. C 75.91; H, 5.49;
N, 7.38; 5 Found C, 75.53; H, 5.50; N, 7.26.

| .R (KBr): 3400-3120; 3100-3000; 1770; 1740-1700; 1635; 1580 cm[err].
300 Mz [err] Hyfd\¥neyBO-derr]): [err] 9.23 (d, 1H); 8.05 (dcriEspensteB
(dd, 2H); 7.86 (m 4H); 7.72 (ddd,
1H); 7.59 (m 2H);. 7.40 4H): 7.30 ,

( lr_ni) 3H) ; 7_( 16 (clg)g;plvgﬂm 30(5%31‘ (Lf_%{ll,j,; HYE® was gdded topH=4 and@ solution of 0.2 ml (2.7
3.31 (dt, 2H); hm8h-df SBChLNMn 6rfl; ofOCHGI3( vas 3bfed dropwise. VEhe( feh¢tiohSQIxaEO; was
source 180 C 7 . ) ¢ . .

(S)- N (a-ethyl ﬁz%‘%_‘ye? 38ty gﬁg‘ﬁg%&ﬁ‘ﬁé“??xwg 014 oD of SO Ve adfld and the
(2H) - i soqui nol i ¥sHop Teffuxed fog | hour. The mixture Wwas evaporated in vacuo to dryness, dissolved

et hoxy} - 2- ptsenyih (B10Ae] washed ith 10Xl KHC @G ]i it sdt.esleNaCl, diied ove?)NaySO4 and2. S

4.4 mmol ] -N-(a-eth zyl 2= h i mj _ 2
gheﬁlyl qui nol i )rleﬁ-v%gocr‘elatrg é’%a?ré%‘é {ocglﬁ.@gﬂuné é’f&gég’wp‘?g& g&%k%%?@%@%g}éﬁder
ni trogen at nos pigremethylphenyjacetpamipesthoxy ié-phenviquinphingrd catboxanide t &8 @ avhifeC
and 0.25 g (6. 6088 Thig"Ebduct fwahladksbRed lin VB3 thi asfi&d. THP entl ediided @rdpvlseas a

allowed to raise to.roo e t yr . fl.er } hut.e ddi t j, opal

0 na"o (66 merenroRBEIEPE P2 of et in iy R, THF ) PSP 1 it

was nai nt ai fed rieidazolidinpnd. dhe regetion migtwre wagistirsedrat eenetempeggtirg fosaious. adg

(13.2 MGhen @Ieneﬂ@wimm;lo,\wmm@a?a Faaistto dRRedsaRBbIVANInBIORY 2Rd Washed
rat ure, overn

allowed to stangd.,at . ro ten | ghten 2 of 30% NaOH were
added. the or gAitEatpbSReL e obeahR Bt Mhra Rl Mot suspopl ypeio thn
t he aqueous soldiynesn Thescredet praduct svagvpuiiied-px flaghorqleme chromatography oh 23 0+400h
sat. sol. NaC ,mébhisfi¢a QB elubifg VithlaShikfird bf Rexdn@R@NQ Bl eflyield M3GRE of fhe title
dryness. Th crude product was purified by gradient flash col um

chr omat ogr aphy °8H'pﬁ‘§5}-‘1400 mesh silica gel, utilising a m xture of
petrol eum et her¢#EBAY3@33 contai ning 0.5% NH err] OH (28% as starting
el uent and a mMMiPuEeqsedfiseet rol eum et her/ Et QAc 3: 7 containing 0.5% 30

NH[ err] OH (28%Ma‘§ Ii gg;\éj el uent. The crude solid so obtained was

triturated with i-PrTerr]O filtered, washed and dried to yield 1.2 g
of the title cdfpund0.8{c=0.5. MM | H err]Nerr]Jerr] M P. = 100-110C
35 MW =20571LK68KBr): 3306-5100,3180-3806311660;9640;3356 em-1C, 75.64; H, 5.82; N,

7.35; 300 MHz 'H-NMR (DMSOf}¥9 S0 (d At 8.054(a,2118p 7.8D4d, 2H)27.72 (ddd,
1H); 7.60 (m 2H); 7.46-7.36 (m, SH); 7.31-7.22 (m,
6H), 7.16 (m, 1H); 5.05 (dt, 1H); 4.26 (Abg, 2H);
7.80-7.70 (m, 2H); 3.4 (s, 2H); 3.34 (m, 2H); 1.89-

25 1.72 (m, 2H); 0.94 (t,3H). :
MS (EI; TSQ 700; source 180 C.70 V; 200 uA): 382 ; 264; 247; 219; 172; 119; 91.

EXAMPLE 15
(S)-N-(c-ethylbenzyl)-3-{2-succinimidoethoxy)-2-phenylquinoline-4-carboxamide

30 :
0.8 g of (S)-"N-(a-ethylbenzyl)-3-[2-(3-carboxypropanoyl)aminoethoxy]-2-
phenylquinoline-4-carboxamide (compound of Description 9) and 4 mi of
tetrahydronaphthalene were heated to 140°C for 2.5 hours and, subsequently, to 200°C
for 2 hours. After cooling, 80 ml of EtOAc were added and the solution was washed with
35  sat. sol. NaCl, sat. sol. NaHCO3, 20% citric acid, sat. sol. NaCl, dried over NapSQO4 and

evaporated in vacuo to dryness. The residue was purified by flash column
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-42- WD 97/ 19926

PCT/ EP96/ 05207 . R (KBr): 3600-3200; 3100-3000; 1732; 1635; 1610;
1580 cnjerr]. 300 MHz [er]H-NVMR (DMSO-d[err]): [err] 9.29 and 9. 25
(d. 1H; 8.05 (d. 1 H; 7.92 (m 2H);

7.86 (dd, 1H); 7.70 (ddd, 1H); 7.56-7.22 (m 13H); 5.96

and 5.92 (d, 1Hyoom®9% 4.84 (m 2H); 3.99-3.81 (m 2H); 5  PCI/EP6/05207

3.24-3.05 (m 2H); 2.90-2.80 (m 2H); 1.90-1.65 (m

201 0,92 914 0185 2 5040 Mk B SRR SR PRI 209

(S)-N-(a-et hyI ben;y;dl:) 1@msoﬁﬂwn6§)¢mwyt} 2- phenyl qui nol i ne- 4- car boxani de

hydr ochl ori de g (7.4 nmol) of

(S)-N-(a-ethyl b N§D§3 pht hal i m dopr opoxy) - 2- phenyl qui nol i ne-

4- car boxam de ( Ex. 9) were dissolved in 200 mM of 96% Et OH and
0.71 m 15 (513. MBNm’rﬁMSQ)f hydrazi ne hydrate were added to the boiling

sol ution. The re[nimgnzs‘;(c:os%@)g ne was refluxed for 24 hours, then

a1 onal 0 T2 W kb 3SRl LABSS0 -y S, vor e 2aded and

the solution ref
m xture was evamBH0adHd HnNNFRctiDMS@-dé) W22 (d, 3H)rf.056d, HiD Hit @dadiled.73riddd. he

sol ution was acidified to pH=1 wijph ﬁgqu,ﬁlqm, ﬂsg_mo((,hrrg}gqunr(gf buyed
for 1 hour, the insoluble 20 materi a

added to pH=‘PO. The sol ution was extrahf‘@gid Zﬁ) ?é\f&‘} E’l c, @aﬁm\é\ﬁa
sat. sol. NaCl, dried over Na2SO4 and &ul2Hdr 2déd 32n(my 00 2154 (s, 4H); HP9-ha8s.
The crude product was purified by gradj ,grnghgg 9§Aurm chrorrat ography on

0.5% N er¥B QR syt ;siéuickﬁﬁrwf 05 L R BRI 1
85: 15 containing 0.5% 25 NH err]OH (28% as final eluent. The crude

solid so obtg g urated with a warm m xture of i-Pr[err]O’EtOAc
filtered, vvashe?x g d’rled to ound

base. 0.9 g of thl(§)‘N'(°"°th3f“’%'éyB§s‘g MF@G&%@&h\%t ey El“ﬁﬁ\ “e"éé’?%"?‘f"@b‘;e\m th

HO /Et[err]Q evaporated I n vacuo to dryness and triturated with a
m xture of EtOAg g h(gj)ydf BLyN- -&h?li:e qgt(BQaﬁﬁQx &f&@jﬁliwmnoethoxy]
%gr B]ZH[ erriNer rf eLlequu no me-4-carboxam (compoun ojf eLcnptan 1 were dlssolvecang ml
20 of acetone. 1.6 ml (11.5 mmol) of TEA were added and the reaction mixture was heated
to reflux. 0.82 ml (8.6 mmol) of acetic anhydride were added dropwise to the boiling
solution which was refluxed for 22 hours. After cooling, the reaction mixture was poured
into ice, stirred for 30 minutes and then extracted with EtOAc. The organic layer was
washed with sat. sol. NaCl, 20% citric acid, sat. sol. NaHCO3 and sat. sol. NaCl, dried
25  over NapSO4 and evaporated in vacuo to dryness. The residue was purified by gradient
flash column chromatography on 230-400 mesh silica gel, utilising a mixture of
hexane/EtOAc 80:20 as starting eluent and EtOAc as final eluent to yield, after trituration
with i-Pr90, 100 mg of the title compound.
C31H7N304
30 M.P.=74-78°C
M.W. = 505.57
[o]p? = -21.7 (c=0.5, MeOH)
Elemental analysis: Caled. C, 73.65; H, 5.38; N, 8.31;
Found C, 72.50; H, 5.59; N, 7.81.
35 LR (KBr): 3400-3100; 3100-3000; 1710; 1660-1625 em-1.
300 MHz |H-NMR (DMSO0-dg): § 9.27 (d, 1H); 8.05 (d, 1H); 7.31 (dd, 2H); 7.73 (ddd,
1H); 7.58 (m, 2H); 7.48-7.38 (m, 7H); 7.29 (dd, 1H);
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[err] = -28.6 (c=0.5, MeOH) 35 |.R (KBr): 1653; 1550 cnferr]. 300
MAz [err]H NVR (DVMSO-d[err]): [err] 9.32(d, 1H); 8.08 (d, IH); 7.92 (m
2H); 7.80-7.70 (m 4H); 7.60-7.50
(m 5H); 7.47-7.39 (m 4H); 7.31 (dd,

-43- WO 97/ 19926 _

PCT/ EP96/ 05207 wo 97119926 1H); pér/ﬁﬁm(odio.-;
1H); 3.57 (t, 2H); 2.50 (m, 2H); 191-

1.60 (m, 4H); 0.99 (t, 3H). (9 C V; 200
UA): 439 (M+); 394; 383; 304; 277; 268 52(3:821'1 .05 (dtziﬁ) '$80370 m, 2H; 451
EXAMPLE 12 3.35 (m, 2H); 1.88-1.78 (m, 2H); 0.99 (t, 3H).

(5)- N a-ethyl bRyt Irsdy Jod; dokindeh O, APALI0RLA A3 (Reof) d7es 72550, 1%3pheny' qui n
(1.4 mol ) of

(S)-N-(a-et hyl bBXAMPLE3 2- [ 3- (R, S) - hydr oxy- 3, 4- di hydr o- 1( 2H) -

I soqui nol i non- 2- yl Ieyale@2 A j L&er 1k | d of
Exanpl & To) (DR tynBlaS R 4 A ok SRRy AR 2

sol ution was cooled to -10[err] cplxsnzluuwphne-‘i-carkozea-s-qm|) of TEA were
added and a sol utlon of 0.12 m (1. 5 nmmol ) of net hanesulfonyl

chloride in 2.5 f [ [ efer ] (QVaS A ehat

was allowed, to rals gw éﬁ%ﬂ %rl? mﬂfﬂﬂﬁ nq@?l %%ﬁn@( l&' 2d
overni ght. & niPhspylqujpo msrﬂ-carw 9"}190\%4 BfDes"“P“Qi’d'déd”efF ﬁ@SQiYQjalml@O miyer
was extracted, ofasBeOHYS.6hniselacetond werbladlied hdithireastivh rhi&{u@é W]assgtﬁkéd for 30

and evapor at ed Aol 30 @bl o REAGared B Wrfie G 1o B 30t éwd Difte 2SN

col um chronmat o rap ca (ge
m xture of hexategradientdlash @lumn chromatagraphy ng%mqpérlw]: 2 (@m@g a fhifwgure
crude solid so ¢fiF@ASRMEOINS: | tak ading eREntvind B nilxtaRy SNEEOA c/MBOH B46is Hhall ehliar O

Gerr] H errT E‘?#Eﬁ?aﬁ&'t%at‘%“*k}?‘ﬁq’f?oé’o{%ﬁﬁ%@%@&“ﬁ“&@ W = 553,67

[err] = 49.7 GJ—l) 25 El emrental anal ysis Calcd. C, 78.09; H,

5.64; N, 7.59 M.P. = 160-162°C Found C, 76.86; H, 6.05; N, 7.00.
|.R (KBr): 335031285 6?5100 3000; 2968; 2874; 1653; 1594 cnferr]. 300
MHz [err]H-NI\/R( O rhLi Lertl 9.29(d, 1H); 8.14 (d, 1H; 8.03 (d,
1H); 7.79-7.68 & 0 (c=0.5, MeOH) 5H); 7.60 (m),

2H); 7.52 (20, Ellbi)le.nta?i aAdlysis: 39C4led. (4 7).54; H, 6.56; N, 10.72;
Found C, 72.87; H, 6.60; N, 10.63,
LR. (KBr): 3285; 3100-3000; 1679; 1650-1625; 1587 cm-1.
300 MHz !H-NMR (DMSO-dg): 5 9.28 (d, 1H); 8.06 (d, 1H); 7.93 (dd, 2H); 7.74 (ddd,
1H); 7.61-7.49 (m, 5H); 7.47 (d, 2H); 7.39 (dd, 2H);
25 7.29 (dd, 1H); 5.10 (dt, 1H); 3.64 (t, 2H); 3.10 (s br,
2H); 3.10-2.90 (m, 2H); 2.79 (s br, 1H); 1.90-1.75 (m,
2H); 1.00 (t, 3H); 1.00 (s, 3H); 0.95(s, 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 522 (M+); 383; 360; 248; 141.

30 EXAMPLE 18
{S)-N-(x-ethylbenzyl)-3-{3-|4-(2-methoxyphenyl)piperazin-1-yl}propoxy}-2-
phenylquinoline-4-carboxamide dibydrochieride

1.0 g (2.6 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide
35 (compound of Description 2), 1.0 g (3.7 mmol) of 1-(2-methoxyphenyl)-4-(3-
chloropropyl)piperazine and 1.6 g (11.7 mmol) of K;CO3 were suspended in 20 ml of
THF and the reaction mixture was refluxed for 17 hours. Additional 1.1 g (4.1 mmol) of
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30 7.29 (dd, 1H): 7.11 (dd, 1H):; 7.00

(m 3H); 6.57 (d, 1H); 5.03 (dt,
1H); 3.95-3.74 (m, 4H); 1.89-1.71 (m

2H); 0.90 (t, 3H). M5 (ElI; TSQ 700; source 180 C; 70 V; 200 uA): 553
(M+): 249; 172. 35 EXAMPLE 13 (S)-N-(a

- et hyl benzyl ) - @o[%8926- et hyl benzyl ] ami nonet hyl - 2- phenyl qui nolACTEFP]6/05207
car boxam de hydrochl ori de

PCT] EPo6/ 05207 1-G-HEoM e‘lﬁ""&%"%‘ﬁ"'ﬁﬁ%ﬁ“’e&z‘?" s} g catalytic amount of KI were
3- net hyl - 2- pheragddef.ambtherreaction aefhuey ifert 4 bowrbt Hnm@grgsguc salts weyecfiliarehpfiothe

3- net hyl - 2- phengtgeivae Lebzﬁ'ﬁfht&ia:h bkl to aalnesrslade pmﬁéa By BB luma. cﬁm@laéag?a;;ao

mol ) of N bronmosuygcjni m d ¢ ampu xnde
wer e) 5 dissd gi ‘ME} acﬁe?cfgﬁ'ak[ ’} ek ot ?I{?ﬂ %réﬁﬁéf‘rp 'Eﬂmflgr 3
hour s. 5 1.65% NB4QB (28%) Yo obtain- (6 (gmfsmlbim mh@pé m@smédn aieOH fand

slurry refl uxedycfdfied to pH—] W'Hﬂflﬁmi’b PhelloMER wésh&ﬁbveﬁY@%&@&ﬂlthé Prodag st O

dryness to yield ter of this residue
vva)s/ di ssol vgd |tﬁt“§‘l‘5e‘*11‘l"glb?”a%‘b§td‘§i'&*el‘i°6 %% W‘)‘“dg

(S)-(-)-a-et hyl GxyhizgNabz 2HCher e added and the solution was stirred at room
tenperature 10 prt)]':]gmg_r,hr The reaction m xture was evaporated in
vacuo to dr gsjzbuge product was purified by gradi ent

chr omat ogr a n mesh silica gel, eluting with CHerr]Cd[err]/MCH
(fromO to 2% [udbz‘é%ib76b=056l\@0&ﬁ) the title conpound as a free base. This

was di ssol ved iyg f&do%hh?s%ﬂ@lbé‘%éﬁ@bﬂﬁd 98002808! {¢s9¢m th HCI/Et[err] O

o e the ol oSSR s R anioh I o Ty €08 10 RS,

Clerr]H err] N err] OHC M P. = 19B)I0H @idd) (), 7.66-M3vim,-SH)50.485.41Qm,
geggl _ 5%48 gjc =60-4§3 MeCH) FHE RN fa, cm?'m 8.90 Im 11 (f; flﬁ)
e RS R gt R (RER(S HNAE @ 2D KRS s >8 Vadhr,
1665; 1649; 1539 cnferr] . 300 %I@&—ZFMMNMIWGNWPH)BV%KI 76n

the free base): [err] 8.88 (d br, Ogﬁ Il;j—i)

7.80-7. 65 7.28 2% 0213
(m 4 er! 138 760; smu(cetngD'lo\‘i7 guA) 14 (M+); 599; 452; 382; 317; 268; 247;
20 205; 190; 136.

EXAMPLE 19
(S)-N-(ct-ethylbenzyl)-3-{2-[2-(R,S)-phenyl-4-0x0-3-imidazolidinyl}ethoxy}-2-
phenylquinoline-4-carboxamide (diastereomeric mixture)
25
08 g (1.7 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoacetylaminoethoxy)-2-
phenylquinoline-4-carboxamide (compound of Description 11) were dissolved in 8 ml of
MeOH; 0.25 ml (2.5 mmol) of benzaldehyde were added and the reaction mixture was
refluxed for 10 hours. The solvent was evaporated in vacuo to dryness and the residue
30 was purified by gradient flash column chromatography on 230-400 mesh silica gel,
utilising a mixture of hexane/EtOAc 1:1 as starting eluent and a mixture of EtOAc/MeOH
9:1 as final eluent, to yleld 0.52 g of the title compound.
C36H34N403
M.P. = 80-85°C dec.
35 MW.=570.69
[a]p” = -45.6 (c=0.5, MeOH)
LR. (KBr): 3400-3120; 3100-3000; 1710-1685; 1680-1650; 1650-1630 cm-1.

-49-

SUBSTITUTE SHEET (RULE 26)



(m 3H); 7.00 (d, 2H); 5.12 (dt, 1H); 4.60 (d,

2H); 3.20 (m 1H); 2.00-1.80 (m 3H); 1.65-1.30

(m 2H); 1.00 (t, 3H); 0.68 (t, 3H). M5 (Cl; isobutane gas reagent; P
4000 mrorr; source 150 C): 514(MH); 394; 379; 349; 30 136. :
EXAMPLE 14

(S) - N-(a-et hyl payeyiedzs3- [ 2- (1, 4- di hydr o- 3( 2H) - i soqui nol i non- 2p¢ypesioseay| - 2-

phenyl qui nol i ne- 4- car boxam de 35 1.2 g (2.1 nmol ) of
(S)-N-(a-ethyl benzyl)-3-[2- (2' - hydroxynet hyl phenyl acetyl )

am noet hoxy] - ZMJ]]?ZC}&‘ hMR M3 %& cPemederdeIH))t 8108 <&, liFpt 7.86-730
LT o6 (m, 3H); 7.60-7.20%@n, 15H); 5.88 and 5.80%Q
PCT/ EP96/ 05207 di ssolved in 30 m SEB&R{HRL Y 4094043 85 6 A B

added to pH=4 and a sol ution of 0.2 nl (2375-3.63 (m, kH|3)6163.40(DCI JHY t.BO-11686
m of CHCO 3 svas added dropwi se. The reacéfg@rgm q;gpwm@gt 3H), warned to

sOerr[C for 5 iayesreasii Lanal i b ATOR A 8L SOLL Shp) puer e, sl

vacuo to drynesﬂsﬁ,4 %I47$§b9,\/1§8| 118;9L.i n Et OAc, washed with sat. sol.

Klerr]CJerr]. with sat. sol. NaC, dried over NaJerr]S( err] and

evaporated in \é%ﬁ‘s ryness to yield 1.3 g of

(S)-N-(a-ethyl 2-(2' -

chl or omret hylbhenyl acet @)Mmﬂwﬂmm}-s-zzﬂhmwhwswymbmxam de as a

whi te solid. This m-asmuua?ﬂ&hdk,%}m%ﬁ&gkimmfiﬁ.em.ca@imﬁ"..méf HF and added
.2 mo

dropwi se to a suspensi on o of NaH in 10 ml of dry
THF and | m of 1,3-dinethyl- 10 2-im dazolidinone. The reaction m xture
was stirred at Gder0cmpmot)asfu(SEN-orethylbanzy3-36[AdS)-a-amitdpbenytrcety rinbedioxi]-

Herr]O evapor ylhnmsmc&reoﬁw&% Hégdu%g%kbg&nbﬂmﬁf@% %@p@:j% ml
h
SRR e oy il Gk

flash col um c WBW&TWWMVZ@M:D& vacuo tordewiessanditioeregjdhe wad trituratgd withh a

axt u]ra[ of ]hﬁ? i(ﬁ@@ldh@lﬁg‘%ﬂl‘l&hﬁ&l gﬁ%g{ thfct'tle 1M5WCOWEggn28
err err r P. = err = .
[err] = -20.8 Eﬁ 6}(/9 | R (KBr): 3300-3100; 3100-3000; 1660;
1640; 1550 cn{ —167-168°0300 M-lz [err]H-NMR (DVSO-d[err]): [err] 9.30 (d,

1H); 8.05 (2, :IM[)W 598274 d, 2H); 7.72 (ddd,

[o]p” = -42.2 (c=0.5, MeOH)

LR. (KBr): 3280; 3100-3000; 1690-1670; 1660-1640; 1581 cm-1.

300 MHz IH-NMR (DMSO-dg): & 9.29 (d, 1H); 8.06 (d, 1H); 7.94 (dd, 211); 7.73 (ddd,
1H); 7.62-7.20 (m, 15H); 5.09 (dt, IH); 4.49 (d, 1H);

25 3.70 (1, 2H); 3.29 (d, 1H); 3.06 (t, 2H); 1.90-1.74 (m,

2H); 1.12 (s, 3H); 1.02 (s, 3H); 0.96 (t, 3H).

MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 598 (M+); 583; 463; 452; 436: 146.

EXAMPLE 21
30 (S)-N-(a-ethylbenzyl)-3-{2-[2,2-dimetl_lyl-S-(R)-phenyl-4-oxo—3—
imidazolidinyl]ethoxy}-2-phenylquinoline-4-carboxamide

0.5 g (0.9 mmol) of (S)-N-(u-ethylbenzyl)-3-[2-(R)-a-aminophenylacetylaminoethoxy]-
2-phenylquinoline-4-carboxamide (compound of Description 13) were dissolved in 10 ml
35 of n-BuOH; 3.5 ml of acetone were added ant the reaction mixture was refluxed for 17
hours. The solvent was evaporated in vacuo to dryness and the residue was purified by
gradient flash column chromatography on 230-400 mesh silica gel, utilising a mixture of
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H; 7.60 (m,2H); 7.46-7.36 (m 5H); 7.31-7.22 (m

H; 7.16 (m 1H); 5.05 (dt, 1H); 4.26 (Abg, 2H);

80-7.70 (m 2H); 3.44 (s, 2H); 3.34 (m 2H); 1.89- 25

1.72 (m 2H); 0.94 (t,3H). M5 (EI; TSQ 700; source 180 C 70 V; 200
UA): 382 ; 264; 247; 219; 172; 1 19; 91. EXAMPLE 15

(S)-N(a-et hyI b&ozyflls)ne (2 succi ni m doet hoxy) - 2- phenyl qui nol i RETEPAEYy ani
de 30

(S)-N(a- ethylb nz crbo )a

phenyl qui nol i ne- E"%ﬁ?ﬁééﬁgil [ag i'%lfﬁ{j"@aﬂ%e & ?n"%]l on g)“y%l'e@o“n[f Ofﬁhe title
t et r ahydr onapht lsemppendaer e heated to 140[err]C for 2.5 hours and,
subsequently, to 200[err]C for 2 hours. After cooling, 80 m of EtOAc

wer e added and té] as% él on was washed with 35 sat. sol. Nad, sat. sol.
NaHCO err], 20% 38PBYf#r3acid, sat. sol. Nad, dried over Na[err]SQerr]

I
6
7.

and evaéoraMé’d ilA74I5@°%0 to dryness. The residue was purified by flash
col um M.W. = 598.74 - 46-
W7/ 19926

PCT/ EP96/ 05207 [0Ib" ST OEMEM on 230- 400 mesh sil | cp gel, eluting with
a mxture of heXx&eKBOHRR72]1300-3000; l7ﬂ@-]§7%|]ﬁ0}:h®0n@58@f&:ﬂt e title conpound.

Clerr] H[err] N[e%b%ﬁiﬂi{-NMR(DMécﬁid ¥ 5304 11@)(8608 d, M%V(d& 7799 (ddd
[err] = (c=0.5, NeQH) f ﬁ%ﬁ\y&’S Oﬁ? 4%(%
1670- 1635; 1@30 cnierr] . 300 [y ﬁ%
9.29 (d, 1H); 8.05 (d, 1H); 7.84 (dd, :2119365 (mZHd.da 3@, H) 3!9—308 (m 1H);
1H); 7.58 (m 2H); 7.56-7.50 (m, 3H); 335-453((9: 121)!)196-@75 (m, 2H); 1.10 (s, 3H);
7.40 (dd, 2H): 7.28 (dd, 1H): 5.08 (dt 1 3

(m2H): 3.46-3.32 (m 2H): 2.54 (s, 4HPO é'd)? é‘

(m 2H); 1.00 (tMSEE)TSQ 7oo;souﬁe@mcmsgzo@om S88 (Me); §8314@;3;74)'>2v43€2066.uA):
507 (M+); 478; 374; 221; 126. 15 EXAWPLE 16 (S)-N-(a

- et hyl benzyl ) - 3- (2 Lﬁizgi doet hoxy) - 2- phenyl qui nol i ne- 4- car boxam de

0.3 g (5.73 nmol

(SZ) - N- (a- et hyl benA§)-N-(8-4teylbnzyBi3eidxFdrdibydroyl(3 Hisoqinelinepi2-ylethoxy]-2-

phenylquinoline-4-carboxamide

20 1.0 g (2.61 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide
(compound of Description 2) were dissolved, under nitrogen atmosphere, in 12 mi of dry
THF. 1.1 g of K»CO3 and 130 mg of KI were added and then 1.1 g (5.2 mmol) of 2-(2-
chloroethyl)-3,4-dihydro-1(2H)-isoquinolinone {compound of Description 17), dissolved
in 9 ml of THF, were added dropwise. The reaction was refluxed for 4 hours, filtered and
25  evaporated in vacuo to dryness. The residue was dissolved in CH7Cly and washed with
sat. sol. NaCl; the organic layer was dried over NapSO4 and evaporated in vacuo to
dryness. The crude product was purified by gradient flash column chromatography on
230-400 mesh silica gel, utilising a mixture of hexane/EtOAc I:1 as starting eluent and
EtOAc as final eluent, to yield 1.2 g of the title compound.
30 C36H33N303
M.P. = 71°C dec.
M.W.=555.67
[a]p2® = -24.2 (c=0.5, MeOH)
LR. (KBr): 3360-3120; 3100-3000; 1660; 1650-1610; 1600; 1580 cm-1,
35 300 MHz lH-NMR (DMSO-dg): 5 9.29 (d, 1H); 8.05 (d, 1H); 7.90 (d, 2H); 7.84 (d, 1H);
7.71 (ddd, 1H); 7.57 (d, 2H); 7.49 (dd, 1H); 7.44-7.24
(m, 10H); 4.99 (dt, 1H); 3.90-3.78 (m, 2H); 3.60-3.49
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2- phenyl qui nol i ne- 4- car boxam de (conmpound of Description 10) were di ssol ved
in 3 m 20 of acetone. 1.6 m (11.5 mmol) of TEA were added and the
reaction m xture was heated toreflux. 0.82 m (8.6 nmml) of acetic
anhydride were added dropwi se to the boiling sol uti on which was
refluxed for 22 hours. After cooling, the reaction m xture was poured

into ice, stirpRfbhodre30 m nutes and then extracted w th Et Ofecrdideneszepani c
| ayer was washed with sat. sol. NaC, 20%citric acid, sat. sol.

NaHCO err] and sat. sol. Nad, dried 25 over Sp}!rtlll)sqée” and
evaporated in vacuo to dryness. The r(msiH)Jé‘kﬂa?sQ eU3bt. Gladis8nt.67 (m,

fl ash col um chronmat ography on 230- 40@pe$ty3H).i ca gel , utilising a mxture

o e, ot TS AR AU AR e, o, e 1o

conmpound. Cerr]JHerr]Nerr]derr] 30 MP. = 74-78[err]C M W
E; 5(733 g; HS c %}Q_\Mp[,ggg,gl: 7 (c=0.5, MeOH) El emen'lt:al Snzél y?ZSSOCa:—ICd'
550, N 7,81, 3 Noemyibepa 3@y enmyl N -methyiamippmetinch Phopglanipiige s
cnerr] . 300 Mz [err]I-I-NNR(DIVB@l'U{)mi]h): [err] 9.27 (d, 1H); 8.05
(1d,_1|7—|)i587.31 (dd 2H); 7. 23 ddd7 _ |

) zi)7: ' (m V\étg 1@@@3}”] of |_9 (N- e l(l-methyjlali?liho)methyl-2-phenquuinoline-4—

PCT/ EP96/ 0507 carboxyllc acld (compound of Description 18), 5.7 g (46.89mn{cd) o2 HS)-(H-005
g d'§35 g.lr;]D ; 2|?3|) 80- e'ﬁl &n 'EJ(\%; .80 mmol) of HOBT were dlssolved in 60 mi o%‘ (()26—12C12
Source 180 € 70 e%uéa% 2bbCC i i of GaCt et shieg o i
(S)-N-(a-ethyl bwzyngdam(empzmvmm 0xo0- 3-i m dazol i di nyl ) et hoxy] - 2-
?gﬁanly\l ?;I gol ;/lne.igﬂnzly@frm’&( gitidgcid (\)Naeéeeaddgd %n% gxeets(aﬂan St at ro&th temperature for 2
pheny! qui nd! r} 3“’1‘1’8 ﬁ’%&é&?f‘ﬁg&@ Eéﬁ i wﬁkg&’%‘%}f’ﬁoﬂ‘ 1ty shupgy basifieds pithed
in 100 m solid KnCOgOwhas tﬁhﬁedﬁvxtbﬁo adelf 1€ andr59 mbafcCtiz0k. Thnemgemcbharsa

m xture was ref&éﬂ%%ﬁé?f andthe aqueous eextradtéd \5:94 Gﬁ%l ik o?%ﬁ fl
vacuo to dryness rude urif y gradlent f ash

uc
col um chr omat o Fatg%? §WP3 d;f@g’ﬁ"“g.‘?ﬁ%’ eséel ut| lising a mxture
of Et OAc/ MeOH crugle s;'minctuwag fisisly chromatographei ont 230408 fmesh Siticd eiCHuGngiwiss a

final eluerg, Jr&x:u}@oﬁ'he&hx%/ﬁ@‘dceé 246 laffBfdod.5 @b Wi rhatéridl SiHidH wa rftedwith
the title COW%{QS the precipitated title compound was filtered, triturated with pentane and filtered
again to yield 1.6 g of the pure title compound as a white powder.
C34H33N30
M.P. = 76-78 °C
25 MW.=49965
[o)p™® = -43.1 (c = 1.2 MeOH)
LR. (KBr): 3290; 3061; 3029; 2970-2789; 1633; 1537 cm~1.
300 MHz 1H-NMR (DMSO-dg): & 8.90 (d, 1H); 8.05 (d, 1H); 7.80-7.05 (m, 16H); 6.85
(d, 2H); 5.15 (m, 1H); 3.75 (s, 2H); 3.15 (s, 2H); 1.90
30 (m, 2H); 1.65 (s, 3H); 0.95 (t 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 408; 380; 273.

EXAMPLE 24
(-)-N-(a.-acetylbenzyl)-3-methyl-2-phenylquinoline-4-carboxamide
35
3.8 g (10.0 mmol) of (-)-a-aminoacetophenone D-10-camphosulfonate (Benjamin, B.M.,
Collins, C.J., 1961, J. Am. Chem. Soc., 83, 3662) were dissolved in 1000 ml of 96%
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C32H34N403 M P. = 160-162C MW. = 522. 65 [err] = -50.0
(c=0.5, MeOH) 20 El enental analysis: Calcd. C, 73.54; H 6.56; N, 10.72;

Found C, 72.87; H, 6.60; N, 10.63. | R (KBr): 3285; 3100-3000; 1679;
1650-1625; 1587 cnferr]. 300 MHz [err]H-NVR (DVMBO-d[err]): [err] 9.28
(d, 1H; 8.06 (d, 1 H); 7.93 (dd, 2H); 7.74 (ddd.

1H); 7.61-7.49 Wwinera¥he 7.47 (d, 2H): 7.39 (dd, 2H):; 25 PCT/EP96/05207

7.29 (dd, 1H): 5.10 (dt, 1H): 3.64 (t, 2H): 3.10 (s br,

2H); 3.10-2.90 2H); 2.79 (s br, 1H); .1.90-1.75 (m .

2;)') . 1.00 (t, 3?4)5?611!: %)% g of Wéz were 93‘%95? andthe reaction "N&‘“(ea"?s hydeoegppsed np Pare

(1%;) ﬁ_ (70 V; hZPg @pparath?dt (Vpsi; foP 86 minfies. Thé &atalybl was FieleXAfPhid fif¢ solvent was
a- et e

o L o Y e Wodokatell eyl @%&M@{aﬁm bPIRSoftédrRadin 33} Lo é’r}

(S) - N (a- et hyl beprepagal - h‘}smﬂwﬂ m@nyﬁqdﬁﬁ@mﬂ%ﬂﬁw wsre solve ma

(ﬁlormound 0}‘ ) Besqri :aimaoﬁo:n LTI (08, 136'¥0D{9)7 reinol)-of TEABLdIE uddet @nd the rébctich

chl or opropyl ) pi per.azi ne and r

suspended in 20 r’ﬁl%éfe was °°°Ilﬁ}: ghs( g:helz‘;??ggg%)’on i ifo{ﬁ‘rjeg\%a}‘gfﬁ%?%ﬁi@dmgme“‘

hours. Additi onalcarbonyl ghloride (obtainteyl feom the corresponding carboxylic acid (CAS [43071-45-0])

- 48- by Wacﬂc?d WD kaly] chloride in CH2C12 at room temperature), dissolved in 50 ml of a

T 78 OS2, o WSRO S il i)y

I
-

for 4
hours. The i i8rgdAtG Thgireastion: mixtae| wasistitred for 2 hayes at 0°C anfiuthanla@@wmé at room

evaporat ed in_vagifpetud LUaAREE @Héluﬂkgahi&'sﬂfk ke ﬁha»smogfodhu ltraed ovas BV fﬂﬁﬂgﬂv
i ligly

on 230-400 nesh SI I A ca ni xt r

98: 2 cont ai ni ng e ?EF?I]'& aBd SOI Ill%é@% <R°
whi ch was di ssol \ae-d, $ah svbcnhm sat. Solab‘ Hl’bwrsaawpm wsmlqdiGVFENPﬁ% and
The sol vent was re@gl zhﬂa&ﬂ&b‘@ry&&i Theecrideastodiict waspurified by Igrddisnt flash dblinin

Grert] Hor r] Rer Eptaiofrbinfon 236400 befy SRR Wiiens g gy of CHlogloagH 591

rrJHerr r r
ﬁarGr] ! =[ -e7 ]7 (g @oxsamm@%% NH40H (28%) @xspnting Thigot ad@onixgue of GlpGlo/MeOH 98:2
3100- 3000; 2800- 26&ning603%F WREOH- (28%) as final -eluent, to yield 0.86 g of N-[o-(1-

hydroxyethyl)benzyl]-3-methyl-2-phenylquinoline-4-carboxamide.
0.24 ml (2.8 mmol) of oxalyl chloride were dissolved, under nitrogen atmosphere, in 6 ml

20 of dry CHCly. The solution was cooled to -55°C and 0.40 ml (5.6 mmol) of DMSO,
dissolved in 1.1 ml of dry CHCly, were added dropwise maintaining the temperature
below -50°C. The reaction was stirred at -55°C for 9 minutes, then 0.69 g (1.7 mmol) of
N-[a-(1-hydroxyethyl)benzyl]-3-methyl-2-phenylquinoline-4-carboxamide, dissolved in
20 mi of dry CHCly, were added keeping the temperature between -50 and -55°C.

25  After 30 minutes at -55°C, 1.7 mi (12.2 mmol) of TEA were added without exceeding -40
°C, then the reaction mixture was allowed to reach room temperature and stirred for
additional 15 minutes.

The reaction was quenched with 5 ml of HpO and extracted with CHClp; the organic
layer was washed with HpO, 20% citric acid, sat. sol. NaHCO3 and brine; the organic

30 layer was separated, dried over NaySO4 and evaporated in vacuo to dryness.

The residual oil was purified by gradient flash column chromatography on 230-400 mesh
silica gel, utilising a mixture of petroleum ether/EtOAc 8:2 containing 0.3% NH4OH
(28%) as starting eluent and a mixture of petroleum ether/EtOAc 6:4 containing 0.5%
NH40H (28%) as final eluent, to yield 0.44 g of the title compound as an amorphous

35 solid.

CagH22N202
M.P. = 55-88°C
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300 MHz [err]H-NVR (DVBO-d[err]): [err] 10.85(s br, 1H); 9.36 (d, IH); 8.09
(d, 1H); 7.95 (d, 2H); 7.76 (ddd, 1H);
7.66-7.53 (m 5H); 7.48-7.41 (m 15 4H) ;

7.31 (dd, 1H); 7.08-6.90 (m 4H); 5.11 (dt, 1H);

3.82 (s, 3H); 3.69 (m 2H); 3.45 (d br, 2H); 3.28 (dd br,

2H); 3.08-2. 89 waovrdbds, 2.86-2.70 (m 2H); 1.91-1.76 PCT/EP96/05207

(m 4H); 1.02 (t, 3H). M5 (El; TSQ 700; source 180 C; 70 V; 200 uA):
614 (M+); 599; % %%§;4 317; 268; 247; 20 205; 190; 136. EXAMPLE 19
(S)-N-(a-ethylb 2 [ 2- (R S)-phenyl - 4- oxo- 3-i m dazol i di nyl | et hoxy} -2

[a]p? —-ﬁﬁ.@r(y#@tﬁMeOHme 4- car boxam de (di astereonerie m xture)

25 0.8 0 efl= -74%
(S)-N(a-et hyI b z - am noacet | am _noet hox
phenyl qui nol i neFE nH73<9f 1@@5’@?5@‘@3%“‘1‘1) wer e di ssol ved

in 8 m of 5 30:NHz 1@I-HMRT$1?MSO?5?:T&9 i 1 @ 1HR82008|(dciy)fie 8 1vah er, adlje'mﬁ{uad'; hg
t t refl uxe n e
reaction m xture was 8‘5‘) 9599%23111,1?@%%@5 (g,rg-&wg%ﬁf g‘gg’m

in vacuo to dryness and the residue
col um chr omat ogr aphy on 230-400 mest-i i ¥R gel utilising a mixture

of hexane/ Et QACMB: (EL;ZBS(STG0; sdudee KB0WGT0 VaRah A Y1394 @-9; 951; Bagh¢7. Me OH 9:1
as fi naI el uent, to yiel d 0 52 g of the title conpound. C36H34N403

M P. 808 C. = 570. 69 [err] = -45.6 (c=0.5, MeOH)
. R (KBr) ({3 %&'&8‘ %’.I.OO 3000 1710 1685; 1680-1650; 1650-1630 cnferr].

- 49- VG)N{d-28etdbenzyl)-3-methyl-2-phenyl uinoline-4-carboxamide

PCT/ EP96/ 05207 300 Mz [err]H-Nl\/R (DVBO dlerr] &+ TRA) MEerr] 9.20

and 9. 10 (d 1
(m 3H): 7.60- l_prgppr %ﬂ’b&d in ggaxgp{g 25, '8@9 g f (+)-a-aminoacetophenone hydrochloride

%I—D? 5 g. gg E dt, (Bd)u,arrﬁln ®OM,ACollidstC, )., 3981, L dieh, clrzb})z Soc 83, 3662) were converted into
(m 2530 81 L) 5 gf i orestiogif 1-bkno-{pfisf2 Mogapo) pycrostiorde, 16,05 o)
200 uA): 570 ( Npthis mpowésvemwmeéa'eﬂl R3a( loaz)ramol) of 3-metlgyl-2-phenylquingline38;
118; 91. carbonyl chloride in the presence of 3 ml (21.2-mmol) of TEA to afford 1.9 g of N-[e-(1-
hydroxyethyl)benzyl]-3-methyl-2-phenylquinoline-4-carboxamide. 1.9 g (4.8 mmol) of
this compound were oxidised in the Swern conditions described in Example 24 (0.7 ml of
20 oxalyl chioride, 1.16 ml of DMSO, 3.5 ml of TEA) to yield 1.4 g of the title compound as
an amorphous solid.
C26H22N20,
M.P. =72-95°C
M.W. = 394.48
25 [a)p’=+83.7 (c = 0.5 MeOH)
e.e. = 60% (chiral HPLC)
LR. (KBr): 3420-3120; 3100-3000; 1730; 1670-1630; 1580 cm-1.
300 MHz |H-NMR (DMSO-dg): 6 9.51 (d, 1H); 8.00 (d, 1H); 7.81 (m bz, 1H); 7.71 (ddd,
1H); 7.58-7.32 (m, 11H); 5.95 (d, 1H); 2.28 (s br, 3H);
30 2.18 (s, 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200-uA): 394 (M+); 351; 246; 217.

EXAMPLE 26
(R,S)-N-[o-(methoxycarbonyl)-o-(methyl)benzyl}-2-phenylquinoline-4-carboxamide
35

Prepared as described in Description 2 from 1.0 g (4.0 mmol) of 2-phenylquinoline-4-
carboxylic acid, 0.9 g (4.2 mmol) of methyl a-methylphenylglicinate hydrochloride
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EXAMPLE 20 1 O

(S)-N-(a-ethyl benzyl)-3-{2-[2, 2-di net hyl -5-(S)-phenyl -4-o0xo-3-

i m dazol i di nyl ] et hoxy}-2- phenyl qui nol i ne- 4- car boxam de 0.59g (0.9
mol ) of (S)-N(a-ethyl benzyl)-3-[2-(S)-a-am nophenyl acetyl am noet hoxy] -

2- phenyl qui nol i ne- 4- car boxam de (conpound of Description 12) were di ssol ved
in 10 M 15 ofwodduedk 3.5 m of acetone were added and the REIEHIGPHS207

m xture was refluxed for 17 hours The soI vent was evaporated in

vacuo to dr yness and si due L ho ch il 1l Dol %,
ned fr mg ac
yiel'd 440 _ng of Toaned f5n' 65 SPEOR g‘lﬂ PR e gé Gﬁ(@m )

MP. = 167- 168[ &8) ]J)Oeac,tlon wmh/MeGPL%é Spfh], 1 g(7'<L;!rmrp°1) of *I@E ?
. R (KBr): 328Q;N3hed E':st 011315%(1627954 46&%1)1&41%Cc1xﬁmm¢aienn]mnxmre of TRPO
rr

MHz [err] H NVR (an%g [err] 9 (d, 1H); 8.06 (d, 1 H); 7.94 (dd,
2H); 7.73 (ddd, 1H); 7.62-7.20 (m
15H); 5.09 (dt, The)workiug ®f (het reactipn mpBure was carried out in the same manner as described in

g- 70 (1 t ;LZZH) ; g Il?e%crf on B The 3effue( Was }?H'ﬁed ]by9§hé-1e17t4ﬂz(smcolmnn chromatography on
H ., 1. (s, )s1hcg%l (H%)ﬂrjmg %8’3”‘?‘% :?f pﬁg%lgmﬂfggeﬁf%qc 91 Qon’tammg

source 180 C; 70
EXAMPLE 21 30 0. 3% NH40H (28%) as starting eluent and a mixture of petroleum ether/EtOAc 8:2

(S)-N-(a-ethyl b%ﬁrxin}ng%ie%ﬁﬁ c%q@%tdamnaﬁem& -5 Y RIY, laftédr t6it@atidn with i-Pro0, 38
|mdazoI|d|n I]et ‘i"e ui nol i ne- 4- car boxam de 0.59g (0.9
mol ) of (S) %ﬁﬁ%ﬁ‘ $PZ‘§H°¥‘“ -[2-(R) - a- am nophenyl acet yl ani noet hoxy] -

2- phenyl qui noI | rtezsﬂggnﬁogxam de (conmpound of Description 13) were dissol ved
in 10 m 35 ofm q?—(,lS-ﬁn? m of acetone were added ant the reaction

m xture was refl ux hours. The sol vent was evaporated in vacuo

to dryness and M reﬂoa"(?e was purified by gradient flash colum
chr omat ogr aphy diR. ZBBr434D0rH 80; Hi0043600: 4240; 1660: (1660 ng‘la m xture of

- 50- 15 300 W12 M 2GR EDMSO-dg): § 9.48 (s, 1H); 8.31 (d. 2H), 8.20 (d, 1H); 8.14 (d, 1H);
PCT/ EP96/ 052 hexane/th OAc (1) ¢ ) (

final eluent, to yield 0.41 g of the ﬁlgiﬁsﬁﬁrgﬂg@ﬁpmg@n&dq&b\%gf"“

CerrJ]Herr]Nerr]Jgerr] (m, SH); 7.41 (dd, 2H); 7.35 (dd, 1H); 3.77 (s, 3H); 2.0
0(s, 3H).
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 410 (M+); 351; 232; 204.
200 EXAMPLE 27
(R,S)-N-[oc—(methoxycarbonyl)-oz-(methyl)benzyl]-3-methyl-z-phenquumolme-4-
carboxamide

5.9 g (27.4 mmol) of methyl a-methylphenylglicinate hydrochloride (see literature
25 reference of Example 26) by reaction with MeOH and SOCly) were dissolved in 100 mi
of dry Etp0; 9.6 ml (68.9 mmol) of TEA were added and the solution was cooled to 0°C.
8.6 g (30.4 mmol) of 3-methyl-2-phenylquinoline-4-carbony! chloride (obtained from the
corresponding carboxylic acid (CAS [43071-45-0]) by reaction with oxaly! chloride in
CH3Cl, at room temperature), dissolved in 180 ml of a 1:1 mixture of CH2Clo/DMF,
30  were added dropwise maintaining the temperature below 5°C. The reaction was then
maintained at room temperature overnight. The solvent was evaporated in vacuo to
dryness, the residue was dissolved in CH3Clp and washed with sat. sol. NaHCOj3, 20%
citric acid, sat. sol. NaHCO3, sat. sol. NaCl. The organic layer was dried over NapSOyqy,
evaporated in vacuo to dryness and purified by gradient flash column chromatography on
35  230-400 mesh silica gel, utilising a mixture of petroleum ether/EtOAc 8:2 containing
0.3% NH4OH (28%) as starting eluent and a mixture of petroleum ether/EtOAc 7:3
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5 MP. = 147-150C MW = 598.74 [err] = -42.4 (c=0.5, MeOH)

. R (KBr): 3272; 3100-3000; 1700-1670; 1660-1630; 1586 cnjerr]. 300
MHz [err]H- NVMR (DMSO-d[err]): [err] 9.30 (d, 1H); 8.08 (d, 1H); 7.95 (dd.
2H); 7.74 (ddd, 10 1H); 7.62-7.22 (m
15H); 5.09 (dt, 1H); 4.46 (d, 1H);

3.78-3.65 (M 2pioridesze (d, 1H); 3.19-3.08 (m 1H); PCT/EP96/05207
3.05-2,93 (m 1H); 1.90-1.75 (m 2H); 1.10 (s, 3H);

1.03 (s, 3H); 0.99 (t, 3H M5 (ElI; TSQ 700; source 180 C. 70 V; 200

UA): 598 (M+); Semaining9:3% Nbl4OHBE28%) 46 finalzluent, to yiEdAMRIrFrimgation with i-Pry0, 23
E S)H; N- (a- et hy: bmgzoﬂtﬁetlﬁ}e[ﬁﬁb&ml& di hydro-1

2H) - i soqui nol i - et hoxyl - 2-

phenyl qui nol i neggpc‘é‘}%?odx%m de” 20 1.0 g (2.61 mmmol) of

(S) - N (a- et hyl b&hByF 12231989@r oxy- 2- phenyl qui nol i ne- 4- car boxani de

(conmpound of sDestw, pta2gagp2) were di ssol ved, under nitrogen atnosphere, in

12 mM of dry -, . r] ] apd 130 ng of KI were added
and then 1.1 g g&:@gﬁfﬂf’@%}&z%ﬂ%& L1 fésflent

chl or oet hyl ) - 3, A0QMHzdTI-NMR KPMShdgk BA.3henBHY; Bd3p(dy hid); OF. 7606k tHRt7.681(dd))
di ssol ved in 9 m of THF, were q@g?ﬂGﬂvgp\Mn’Sﬁ{);-‘Em_f_fﬁ@Li ): Y98 (s
refluxed for 4 hours, filtered and 25@;&58&3%%1%%/%%%0315 3ryhess. hl':’ne

resi due was dissolved in CHerr]Cl[er }sat. sol.
NaCl ; the of§anMsS (ELyESQ R0s selr¢eckB0U 2D VIOuA)] 41 @)} 360846 24por ated i n
vacuo to dryness. The crude product was purified by gradient flash

col um chr omat OE%@W& 230- 400 nesh silica gel, utilising a m xture
of hexane/ Et OAc™T! arting eluent and Et OAc as final eluent, to

yield 1.2 g of t(RSkFNilkdacetylpor(nithyd)benzyl3Bhi8iyPAdhenylquinklifte-4-earboxamidd C
dec. MW = 555,67 [err] = -24.2 (c=0.5,

Me OH) . R
(o). 3500, 409008 AR AR enB00 LSS0 gy 18
2H); 7.84 (d, 1mmol) of (R,S)-N-(a-acetylbenzyl)-3-methyl-2-phenylquinalinetdcitboxhhdide
7.57 (d, 2H); 7a#@ma@tof Exanple’24330.1 -m(1.6 mmol) of Mel and 0.6 mt of 10% NaOH were
(m 10H); 4.99 2&%@%};}‘ 3. 80- 3,78 (Vm aﬁH gd; 3. 6(9- 3. 49 )
51 ig@g%on mixture was allowed to stand at room temperature overnight. The
PCT/ EP96/ 05207 reaction mixture was washed twice with sat. sol. NH4Cl and(then lith; saS.s4D NWC25
(m 3H); 2.2 (dried2es NdrStBy dndOetvapdthted in vacuo to dryness. The residue was dissolved in a
1:1 mixture of hexane/EtOAc and the insoluble inorganic salts were filtered off. The
filtrate was evaporated in vacuo to dryness and then purified by gradient flash column
chromatography on 230-400 mesh silica gel, utilising a mixture of petroleum
ether/EtOAc 8:2 containing 0.3% NH4OH (28%) as starting eluent and a mixture of
25  petroleum ether/EtOAc 7:3 containing 0.4% NH4OH (28%) as final eluent, and then by
preparative HPLC to yield, after trituration with i-Pry0, 17 mg of the title compound.
C27H24N207
M.P. =167-169°C
M.W. = 408.50
30 LR.(KBr): 3290; 3100-3000; 1720; 1641; 1580 cm-1.
300 MHz |H-NMR (DMSO-dg): 8 9.43(s br, 1H); 8.04 (d, 1H); 7.88 (s br, 1H); 7.77 (dd,
1H); 7.67 (dd, IH); 7.62-7.49 (m, 7H); 7.42 (dd, 2H);
" 7.34 (dd, 1H); 2.40 (s br, 3H); 2.17 (s, 3H); 2.01 (s,
3H).
35 MS (EL TSQ 700; source 180 C;70 V; 200 uA): 408 (M+); 365; 246; 217.
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2H); 0.87 (t,3H). M5 (El; TSQ 700; source 180 C; 70 V; 200 uA): 555
(Mt); 393; 174. 5 EXAMPLE 23

(S)-N(a-ethyl benzyl)-3-(N -benzyl -N -net hyl am no) et hyl - 2- phenyl qui nol i ne-
4- car boxam de 8.0 ¢
(20.90 mmol ) of 3-(N-benzyl - N-net hyl am no) net hyl - 2- phenyl qui nol i ne-4- 10
carboxylic aci dwioaessagnd of Description 18), 5.7 g (41.8 mMmoPLTEPI6/05207
(S(-)-[err]- et hyl benzyl ami ne and 5.7 g (41.80 nmol) of HOBT were
dissolved in 60 m of CHerr]C[err]. 11.9 g (57.90 mml ) of DCC
dissolved in 20 M of CHerr]C[err] were added and the sol ution was
stirred at roomtenperature overnight. 50 mM of 20%citric acid were
added and the solution stirred at roomtenperature for 2 15 hours. The
precipitated dicycl ohexylurea was filtered off and the slurry, basifi ed
wth solid Klerr]Cerr], vwas diluted with 50 i of Herr]O and 50 n
of CHerr]CdJerr]. The organi Eepar at ed| afd th aqueous
phase extracted with CHerr](Q i £ phagsg was jqgie over
Na2SO4 and evaporated in vacug alhel et ufq fpg odyct was

fl ash chromat ographed on 230- el it ng wWith 20

m xture of hexane/EtOAc 8:2 t ‘rude mat pr ijal ich was
treated with Et[err]C tle “nmﬂ“rd wag filtered,
triturated with pentane and f abai h to yielf .6 glof the pure
title compound as a white powddr . dlerf1H err] Ngert g() MP. =
76-78 [err] C 25 MW = 499.p% 2| ReHlefF g pE 1 = ﬁl\/b(H)
|.R (KBr): 3290; 3061; 3029;| 20%f 2748| i B 1937 :%,[e F 300 MHz
[err]H-NVR (DVBO-d[err]): [ertE 8.0B|(d]| =HTt 8| 65 (¢ 1)—& %.80-7.05 (m
16H); 6.85 = (¢-2H;] 5.14 (m 1H);
3.75 (s, 2H); 3.15 (s, 2H); 1490 3D
(m 2H); 1.65 (s, 3H); 0.95 (} 3H)| VS %E , TSP _70p; |sourge 180 C; 70
V; 200 uA): 408; 380; 273. AMDLE 0% | o E el <«
(-)-N-(a-acetyl benzyl) .3- met hyl - 2- piigng! @:—%)I‘l & 4- ¢l bpgdrPde |35
3.8 g (10.0 mmol) of&(fle[err| Sanghegce _1m3@1)9;a#%d§_ulfonate
(Benjanin, B.M = Cel'l i 85,8 CEJE,, f?%‘,gﬂﬂ@meﬁ 54 .. 83, 3662)
were dissol ved i 100CE i @l R N YRS . |£]19%
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PCTEP961 6207 EtOH 270 ng of PtdJerr] were added and the reaction
m xture was hydrogenated in a Parr apparatus at 10 psi for 10

m nutes. The catalyst was filtered off and the sol vent was evapor at ed
in vacuo to dryness to yield 4.0 g of the corresponding 1-am no-1

- phenyl - 2- woptf/eegol D- 10- canphosul fonate. 1.5 g (3.9 nperkpidostdy S
conpound were dissolved ina 5 1:1 mxture of CHerr]Cl[err]/CH err]CN,
1.36 M (9.7 mvol ) of TEA were added and the reaction m xt ure was

cooled to -15[err]C. 1.32 g (4.7 mmol ) of 3-nethyl-2-phenyl qui nol i ne-4-
carbonyl chloride (obtained fromthe correspondi ng carboxylic acid (CAS

[ 43071-45-0]) by reaction with oxalyl chloride in CHerr]OJ[err] at
roomtenperature), dissolved in 50 m of a 1:4 m xture of

CH err]C[err]/DVF, were added dropw se, nmintaining the tenperature bel ow
- 10 10[err]C. The r tion m{xture as stirred for]2 hOﬁI’S at Olerr]C
and then nmai nt ai ned| gt & oom ter‘g)nrat re overnight. The inorganic
salts were filtered| e | the [13|tTatlvds evdporpfed |& | & yacuo to
dryness, dissolved | @{err][Refr] ‘ap& wasfled Wit h $& . 5ol . [NaHCO err],
20% citric ac a‘@s[ t. s NaHCd err]} sat| sol| NaCl. The organic

<)

| ayer was dried ovef rr] S err] tand evaAporated ih_vaguo to
dryness. The crude produgct wap puriflied by [gradi gnt flash golu 15

chr omat ogr aphy on 2B& 40D nesh dilida pel, ptiliping § m xgurejof
CHerr]Cl[err]/MeOH &: 1] & wjoat 4id m ol ggo —|kerr H (R&HY {as starting
eluent and a nixtura@f?CQ[errECl%errI < ont & niing 0.5%

NH err] OH (289 as [&hal| & uepk| ®o |y@pid 0] 86 b“f. NfE ert> (-

hydr oxyet hyl ) benzyl | #3- net hyl { 2{phenyl fui no} i ne- 1- car poxant de. 0.24
m (2.8 mmol ) of oxalyl phlor|de werle fisso] ved, {undef nitfogemn atnosphere,
in 6 m 20 of dry{CHe[r]CT €T ] . {ThEg solufion]was ¢oolefl_fo|-55[err]C
and 0.40 m (5% mpl ) of DMS gflissojved {n 1.1 m ofdiy
CHerr]Cerr], re addpd dr %us’e | & ai hghg | & te%er Aur @ bel ow
-50[err]C. The 1§eac ina R st &rBd || SB5[pR [ Cl £Br 9 'nJ@s then 0.69 g
(17mm|)of g BIEB- (|25 |48 |8 é: s |
1- hydr oxyet hyl)&nz./g -8t et hy &ohe:ﬁ’y?fgu‘i né;ina-ﬁ-car:&oxa d¢, dissol ved

in 20 M of d CH orr] Clgepr ]|, sw&r e plded| keepik &) t h&st gnperat ure
bet ween -50 and®™ 55[lerr]C. 25 Olaft dr®B0 i hutesjat -%5[er 1.7 m (12.2
mol ) of TEA wege agded—p-thopt—texegettg ) Fer++S—tten t he
reaction mxturg was,all pged | girgadhet gom |t enpel @ ur ¢ mand| gifred for
addi ti onal 15 nfnut ¢s. =~ [hq TedcTion was quenched With™5 #i of Herr]O
and extracted with ery L Alecr]. gahi - llayer s {washed with
Herr]0, 20%citric id ]'nsat E'{lo*. E-I %g b Lmne the \re'garic 30 layer
was separated, driefl ovef Na[grr|]] SOlerf] anfd evaporatéd injvacuo to
dryness. The {esidpal ol was gutified by gradig¢nt flash}colum :
chr omat ogr aphy on 280- 40D 2, gbl i gel, |utilifsi ng|@ imjxture of
petrol eum et her/ Et Opc 8: P R 20/ 39 LI 3 ra] . §—)§ ? as starting
eluent and a mixturef B Ng%séu £ QRe 76:F gont Aiznig 0.|5%
NH[ err] OH (28% as {inal [eluefd,| to 'eléﬁogdg T Ae)tit'ecorrpound as
an anorphous 35 solid o ﬁ'(f{:arr r] \I[err]CIerr]° (’ MP. =
55-88[err] C I3 @ ' °.g§3-

g | = ol | om| o =3 <] =

[ e} gl &8 (& & @ @ ra& s

< £ ElE |E& |& > = =

o 2 ole 12 = b 2 = x
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WD 97/ 19926

PCT/ EP96/ 05207 MW = 394.48 [err] = -96.0 (¢ = 0.5 MeOH)
e.e. = 74% (chiral HPLC) |. R (KBr): 3420-3120; 3100-3000; 1730;
1670- 1630 1580 cnerr]. 5 300 MHz [err]H-NVR (DVMBO-d[err]): [err] 9.51

(d, 1H); 8.00 (d, 1H); 7.81 (mbr, 1H); 7.71 (ddd,

[err]H); 7.58-Ww88mos 11H); 5.95 (d, 1H); 2.28 (s br, 3H); PCI/EP96/05207
2.18 (s, 3H). M5 (ElI; TSQ 700; source 180 C; 70 V; 200 uA): 394 (M+);
351; 246; 217. 10 EXAMPLE 25

(+)-N-(a-acetyl benzyl) - 3- net hyl - 2- phenyl qui nol i ne- 4- car boxam de

Prepared as described in Exanple 24. 1.69 g of (+)-a-am noacetophenone

hydr ochl ori de (Benjamn, B.M, Collins, CJ., 1961, J. Am Chem
Soc., 83. 3662) were converted into 15 1.7 g of the correspondi ng
1- am no- 1- phenyl - 2- pr gpanolf hydrodhTorrde. 1.6 g (8.p fmof ) of this
conpound were acyl at eq vm@ 2.9 g l(10. 2jmuol ) }of
3- et hyl - 2- phenyl qui n |48 ~carhonyl ¢l oni~deSi it he presence of 3
m (21.2 mol) of T 9t %f%rd 1|8g off Re[eqry- (IS |2 Ff |
hydr oxyet hyl ) benzyl ] - 3- yl - 2- pkenyl qyi nol i ge- 4 |- tiar hoxfani det jng g (4.8
nmol ) of this ccrrpo d were loxidiged in|the|Swernp condglitf ofs
described in Exanple 47 (Of7 1 off 20 oxal yl[ _cnlfory de, 119 of DMBO,
3.5 mM of TEA) to yielldg1l. of tihe titll e cogpound jps anor phous
sol i d. Clerr]H arg] N gr]qers] & MR 7JPe M W =
394.48 25 Jerr] = -83.2 ¥¢x NEOH) | o« el & & HPLC)
| .R (KBr): 3420-3120; 310 23000; 1230; |T670- 1430;| 71589 T . 300
Mz [err]H NVR (DVSO-d[®rr}): [err] 9.51 (d, 1H); {8.PO{( 7.81 (mbr,
1H); 7.71 (ddd, E. 1.32 (m
11H); 5.95 (d, 1H); 2.28 ($ br, 3H); 30
2.18 (s, 3H. M (El ;] 4SQ 730, soyr 180Gl 7 394 (M) ;
351; 246; 217. $2% |9 1S % g 2
(R S)-N-[a- (et hokgcar bpngl ysa- (mst%/ )teﬁzyl]- -ph% (f 4- car boxam
i de 35 Pr epargd cgdés@:lbed I%, DeqcEl ptijcR 2 Ly %0 nmol ) of
2- phenyl qui nollneE Q:;’boxyllcg" acifqs 0. 9 & 4?20 &nt hyl
a- et hyl phenyl gllaunate hydir ochl or}i de _
-54- 3
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WD 97/ 19926

PCT/ EP6/ 05207 [obtai ned fromthe corresponding acid (Steinger, RE.,
Organic Synthesis. Coll. Vol. 3, 88) by reaction with MeOH and
SOCl[err]], 2.0 g (7.7 mml) of HOBT, 0.55 m (5.0 nmol) of
N- et hyl nor phol ine and 0.92 g (4.4 nmol) of DCCin 50 m of a 2:1 m xture
of THF andwobfodhs 5 The work-up of the reaction m xt upermassgasyy i ed
out in the same nmanner as described in Description 2. The residue was
purified by gradient flash col unm chromatography on 230- 400 nesh
silica gel, utilising a m xture of pe eqnen/Er@Ac]9: 1 cont ai ni ng
0. 3%NH[err]O—| (28% as starting elugnt mnpd fa m xtjur e |Jof |petrol eum
et her/ Et OAc 8:2 cont ai ni ng 0. 5%|BH2 QH{(28% 4ds flinal eluent, to
yield, after trituration with i-Pr[er;ﬁ@. ( c.\rrg/p“%of THe title conpound.
C[err]H[err]N[err]qerr] M P. :15% S5 énr] ¢’ "MW = 410. 48
| .R (KBr): 3400-3100; 3100-3000; 1740; ; 1600 cnflerrf]. 15 300 MHz
[err]H NMR (DMBO-d[err]): [err] 9.48|(s 8 31 (dJ 2H);: 8.20 (d 1H);
8.14 (d, 1H); 8.114 {(s, 1H); 7.84 (dd,
1H); 7.69 (dd, 1H); 7.63-7.51 " (m
SH); 7.41 (dd, 2H); 7.35 (dd, 1H); 3|78 ($. BHlie?d | .
0(s, 3H). M5 (El; TSQ 700; soudcg &$&|G-10+ V.= 2q08UA): 410 (M+); 351;
232; 204. 20 EXHVPLE 27 NEEEHEREIE
(R S) N-[ a- (rret xycar bonyl ) - a- (et h)lgbemzyIT-’o’?Hré‘t hyl - 3- phenyl qui nol i ne- 4
carnlboxam de 5.9 g (27.4

rrm)l) of net hyl nh met hyl phenyl gl i ci ndte_hydriochl ofi de l(sge literature 25
reference of Ex&nple 26) by reaction|wgth|NgOH|and SOU [arr]) were
di ssolved in 109 m of dry Et[4rg] & .8 % 8.l mol ) of TEA were
added and the s@ ution was cooled to (Ee'g LS| &) gi8.jagg (30.4 mol) of
3- et hyl - 2- phengl qui nol i ne- 4- car bonyl] 2hl ¢rilde (%l#)t\%.l ned |f rom t he
correspondi ng c@r boxyl i c aC| d (CAS [ 4307450t —tpy—rgeact{i on wi t h oxal yl
chloride in err] at foom ie er%q:@), gilssol ved in 180 ni
of a 1:1 m xturg of ,,[err,]_/DWF, 3 I 13 ﬁjdecﬁ:cropw’ se
mai ntai ning thexte ratire S[grg] G SKhsr|r 4e§'i griijas t hen
mai nt ai ned at r'@om tparrpeZatur ey er ni g%t? e;‘.’:ﬁ ext v@s evaporated in
vacuo to déyne y—+Lsi dize V\ELsngs, | %g dei @Q—h@r](ﬂ[err] and
washed with satg soI[_ .(co 7 2008 = icﬁ’ri:g id,=d4at. sol.
NaHCJ err], sato sol. NadCl rgafi c | aygr Wa§ %ied?ﬁpver
Na[err]SQerr] .- evapor aft n vacuo fo |[dryne$® aqdgurified by
gradi ent flash gol um chromat ography N 3P A Z30=F0 TIES] silica gel,
utilising a mixBure of petrol etim et her? Et O% 8|2 ¢&ht 4i%ilng 0.3%
NH[err]C]—I (28N ¢ was starti ng el uent ar dza miﬁtilr%ofm petécl eum et her/ Et QAc
7. n.
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PCT / EP96/ 05207 containing 0.3% NH err]OH (28% as final eluent, to
yield, after trituration with i-Pr[err]Q 23 ng of the title
conpound. C27H24N203 MP. = 192-195C 5 MW = 424.50

| . R (KBr): 3400-3100; 3100-3000; 1741; 1658 cnferr]. 300 MHz
[err] H NVR (DVE@e/mezd ): [err] 9.50 (s, 1 H): 8.03 (d, 1H); BCHEPI6HER07 14 -
7.68 (dd, 1H); 7.60-7.49 (m 8H);

7.42-7.31 (m 3H); 3.78 (s br,

3H); 2.40 (s br, ) 4. 05 (s Jor,f 3. [ 1 MS[(El; [ TSQ 700; source 180 C;
70 V; 200 uA): 42 (NH); 365; [244; 2317. MPLE 28
(R S)-NJa- (acetyl)eau(rr_l_at yL)bgrzy e 3-8t nY1 - 2-phenyl qui noi ne- 4- car boxam
de 15 265 ng (0. mEmh-) of (BH[|ed ]S ef 1|5 el e quspended in 1.5 ni of
CHerr]Cerr]; 250808 (0.3 | '| ‘mml)' | of '
(RS)-N-(a- acetyl beinzyb)l- 3- et Hyl -|2- phenyl qui ol ifne- 44{car boxani de
(racemate of Example 24), 0.1 |m {(1.16 ygmoll) aof | . agd 0.6 nml of 10% NaCH
wer e added and tHe rdact|i or] m|xturelwag aljl oned to stand at room
t enper ature overni ght The regctijonim xtuje wag washed twice with
sat. sol. NHerr]d-Sand jhen . 'L.h St . Isolt. ; Nadf ., 20 dried over
Na[err] SO err] and g}/%p(mateé i 8 hMagw [t® G@)d@ﬁ The resi due was
dissolved in a 14am keUre af [re @4/&5’[ @¢ &nd {t he i nsol ubl e
inorganic salts werg fill Terled {oT'f[."The | ™ fTIltTatd was evaporated in
vacuo to dryness ant then pluriffigd Qy gradi ent fll ash jcol um
chr omat ogr aphy on [230- 400 sh sillida dgel } utlilifsingla m xture of petrol eum
ether/ Et OAc 8:2 cofifarrjing 0. 3% N qr r JOH{(28% |as stjarting el uent and a
m xture of 25 (j(golgw et far XA 1:3B | @nt&@i[Eng {0. 4% NH err] OH (28%
as final eluent, ang tel byg | = 2;r,’§p£at§he§’;HﬁCto yield, after
trituration with i-c%r [r®] Q SU78ngBdfBt{He |t t{Ie |donmpqund.
Cerr]Herr]Nerr]err] MIP. = 1674169C MW = 408.50 30 |.R
(KBr): 3290; 3100-{83000;| 47205 [1641% [158Q g grr]. 300 MHz [err] H NWMR
(DVBO-d[err]): [erf] 9./48(s ﬁr,&z’l ; &CB (®,| Q) o 7188 (s br, 1H; 7.77
(dd, E & & S0 Q) Dl Ak & 69 (dd, 1H); 7.62-7.49
“(m 7H); 7.42 (dd, gH)EE ] KN RO A KN N B A
2 < A Zz|l X F|Z2lPl2].8
s 3% |95 EIRRISFE
=258 2Ll | & B2 RS
QIS S Tl R| O
o |&|Y]o s
- |e |elele|e|e|e|e|e
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246;

365;
PCT/EP96/05207

408 (M) ;
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200 uA):
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WD 97/ 19926
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2.17 (s,

source 180 C 70 V;

3H);

[err]
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vol - Si-€ll 089625 | 1OH COMNSYHELD | (8) | H | yyZyytonnZaotuoo | B
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2.40 (s br,

1H);
MS (El;
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- 69- WD 97/ 19926

PCT/ EP96/ 05207 d ai ns 1. A conmpound of fornula (I):

[err] or a salt thereof, or a solvate thereof, wherein, Ar is
an optionally substituted aryl or a (Jerr] cycloal kdi enyl group, or
an optionally substituted single or fused ring aromatic het er ocyclic
group, ; wooreksis Clerr] alkyl, (err] cycloal kyl, { egthlkpesoszor
cycl oal kyl al kyl , optionally substituted 10 phenyl or phenyl C1 -6 a? kyl

an optionally substituted five-nmenbered heteroaromatic ring
conprising up to four heteroatons selected fromO and N. hydroxy (err]

al kyl . am no eher+—alaoH—r—c-err—atHaedh am noal kyl |, di
C err] al kyl am nodl kyl|, .<(] err } aqyl agg noal kyl | Clerr] al koxyal kyl ,
Clerr] alkyl carbagyl | ZaRbaxg ¢{erE] al kixygarbonyl, C [err]
al koxycar bonyl a eir Q&Y= @nngear bonyl, (err]
al kyl am nocar bonylé di gGlerrds 4l g lsnJcEr bonyl , 15 hal ogeno C err]
alkyl; or Ris a|@oyp=- -C%[ﬁr;:;]) er E ahereiln p is 2 or 3 which group
forns a ring wijt i agbBn at & .og &K U Rlerr] represents
hydr ogen or up t g oyrEogt Eog% sEbfi Fuettt s sel ected fromthe |ist
consisting of: ( r]] :g“lgy e “e-r.!s“]'-\g’aﬁk ¥l | &vyl, Jerr] al koxy, hydroxy.
hal ogen, nitro, gyarﬁ.acgj h&x¥, =cdr Hox @ do, sul phonamido, Clerr]
al koxycar bonyl . t&] f l|udrgingt Tiyk,| 20 Eaﬁy‘p‘ox_:-;-: pht hal i mi do, ami no or nono-
and di-Cerr] alhff afifo. =~ E = 2 E R[ﬂe(réi §repr esents hydrogen,
derr]al kyl, hydigy,| B (?e% &0 yﬁn@%aﬁﬁ no- or
di-Clerr]-al kyl aggno,| Jl st phaBvEeaRi Bok gpmo- or di-err]-al kanoyl ami no
wher ei n any al Ky rgus K} KpLi Qg Y2 $8bstituted with an amino group
or with a nono- @gr—ech}= a-yam-re—groupl or Rlerr] is a noiety
-X-(CH err])[err]gYgaerein Xig a bond or - DE and n is an 25 integer in
the range of fro @l 3 @5 provi di ¥hat when E is -O nis only an integer
from 2to iﬁ( Y represenpts 4 §roup N(£err] Y[err] wherein Y[err]
and Y[err] are indeggrent|y sel RtRBds ~
o @ L. 2 im ee v
¥ 33 a2 5
=
o
. |8 £
£ |2 ! £
g |§¢ S z
~ | ™= & 2
B |sw &S a
%8 3 B N
(®4
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g el
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from hydrogen, C[err]-alkyl, C[err]-alkenyl, aryl or aryl-Clerr]-alkyl or Y
i s hydroxy, hal ogen or an optionally substituted N-|inked single or
fused ring, heterocyclic group, Rlerr] is branched or linear C
[err] alkyl, Cferr] cycloalkyl, C([err] cycloalkylalkyl, 30 optional ly
substituted aryl, or an opti onal |y substituted single or fused ring

aromatic waskasegycl i ¢ group; and Rl err] réﬁfé?éﬁﬂgm
hydrogen or (Jerr] al kyl. 2. A conpound according to claiml1,
wherein Ar represents phenyl. :
- 70- VO 97/ 19926 Table 4. Pharmacolagical data
PCT/ EP96/ 05207 3. A corrpound according to claim1 or claim 2,
wherein R represent g—ethyt: 7 Aconpound according to any Jone of
clains 1 to 3, wherdin FExlalnpleR’ €sent s Binding affitin k(NK-3CHOr | ) [err]Y
5. A conpound acdording to any one of claims 1 to 4, wherein thg noiety
-X- 5 (CHerr])[erfr]-Y is a noiety of formula (3Cs0 (@M er 1]

e

wherein T representg Clerr] alkyl, Cerr] al koxycarbonyl aryl or gn
aromati c heterocyclijc 10 group and either X isO énd nis 2 or |3 or X .
is a bondand n is 1,]2 or 3. 6. A conpound aggording to clgimS5,

wherein T repr esent< a net hylsgr oup. 7. A conpound accordijng to
claim5, wherein T rlepresentsga phenyl group, ¢gbstituted w tih one or
nore al koxy groups. 8. A conpound according to claim5, wherein T
represents a pyrimdine groupg 15 9. A conpound &2cording to cljaim 1,

“wherein -X-(CH err])i[err]-Y is a noiety of formula > (b): [err]
11 .

14 1.7
17 34
18 0.4
21 0.9
2 1.3
30 1.1
31 33
33 - 0.7
34 0.8
40 L1
42 | | - 2.7

@ hNK-3-CHO = human neurokinin-3 receptors expréssed in CHO cell lines;
radioligand used was ['*’I}-[Me-Phe’]-NKB.

-60-

SUBSTITUTE SHEET (RULE 26)



20 wherein Xis Oor a bond. nis 1, 2 or 3, T[err] and T[err] each

| ndependently represents hydroxy, Cferr] al koxycarbonyl, C(err] alkyl,
aryl or a single or fused ring aronatic het erocyclic group, or T[err]
and T[err] together with the carbon atons to which they are attached

forma carbocyclic ring; said aryl or aromatic heterocyclic groups being
optionally subsioéuoed Wi th one or two (Jerr[ al'kyt, al koxy, beEEE6s207

hal ogen, 25 hal ogenal ky! groups ] or T[err] is an oxo
group and the other is sel ected f '"mmmmm"":*ﬁme menti oned groups as
appropri ate. 10. A conpound* accortdi mg ¢0 €l aim9, wherein T[err] and
T[err] togetherChimsh t he carbon atons to which they are attached form
a carbocyclic ring. 11. A corrpound according to claim9, wherein
Rlerr] represents n.s an int etg or 2. 30 12. A conpound accordi ng
to claim1, whereinA compoundof rqu@l ‘s phenyl, Ris ethyl, Rerr] is

hydr ogen, R[err] Is a noiety -X-(CH2)n-Y Wnere'?n)& iIs Onis 1, 2 or 3
and Y is a noiety formula (a) as define®g NH-é(mS or a noiety of

fornula (b) as defined abovein claim?9. R

-71- WO 97/ 19926 R,
PCT/ EP96/ 05207 13. A conpogn{ ¥or dj ng to claim1l as described in
Exanpl es 1-46 herein, or a salt 1 haseg or a solvate thereof 14.

A conpound gccording to claim1l as descri Ned Ra Exanpl es 18, % , 33 and 40

herein, or a salt there a so vat rocess for
the preparation of & %ifi‘ﬂbﬁ?ﬂf Y2 PO ﬁeée‘( Eergp ‘g”éa? pptqugp)égpst?tuteda%d/ or
a solvate ther oot C:mychatkdmn}dsgsoxmoummtmeenallgaubstmgecbsmghmtﬁxm ringg atamatiel a

(renr): [ er hbteddyclic rou wherein R, Rerr] and Ar' are R Rerr] and

A e Setined Tor TR N 01 iR B ccompRl e S Shsida ™
active der ilQat iphenyl bephsoyl:Cy_g alkyl. an optionally substituted five-membered heteroaromatic ring
comprising up to four heteroatoms selected from O and N, hydroxy C}_g alkyl, amino
Ci.6 alkyl, Cy_g alkylaminoalkyl, di C}_g:alkylaminoalkyl, C}_g acylaminoalkyl, Cj.¢
alkoxyalkyl, Cy_g alkylcarbonyl, carboxy, C1.galkoxycarbonyl, Ci_g alkoxycarbonyl
C1.6 alkyl, aminocarbonyl, C|_¢ alkylaminocarbonyl, di C;.¢ alkylaminocarbonyl,
15  halogeno C1.g alkyl; or R is a group -(CH)p- wherein pis 2 or 3 which group forms a
ring with a carbon atom of Ar; -

R represents hydrogen or up to four optional subtitutents selected from the list
consisting of: Cj.g alkyl. Cy.¢ alkenyl, aryl, C_g alkoxy, hydroxy. halogen, nitro,
cyano, carboxy, carboxamido, sulphonamido, Cj.¢4 alkoxycarbonyl. trifluoromethyl,

20  acyloxy, phthalimido, amino or mono- and di-Cj_g alkylamino;

' Ry represents hydrogen, Cj.g-alkyl, hydroxy, halogen, cyano, amino, mono- or

di-C) _g-alkylamino, alkylsuiphonylamino, mono- or di-C.g-alkanoylamino wherein any
alkyl group is optionally substituted with an amino group or with a mono- or di-
alkylamino group, or R» is a moiety -X-(CHj),-Y wherein X is a bond or -O- and n is an

25  integer in the range of from 1 to 5 providing that when X is -O- n is only an integer from
2to 5 and Y represents a group NY1Y7 wherein Y and Y5 are independently selected
from hydrogen, Cy.g-alkyl, C1.g-alkenyl, aryl or aryl-C1.g-alkyl or Y is hydroxy,
halogen or an optionally substituted N-linked single or fused ring, heterocyclic group,

R3 is branched or linear Cj_g4 alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl,

30  optionally substituted aryl, or an optionally substituted single or fused ring aromatic
heterocyclic group; and

R4 represents hydrogen or Cj.4 alkyl.

2. A compound according to claim 1, wherein Ar represents phenyl.

-70-
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[err] wherein R err], Rerr] and Rlerr] are Rerr], Rerr] and
Rl err] respectively as defined in relation to formula (1) or a group

convertible to Rerr], R[err] and Rﬁepr‘—]——w%erm—a—eeﬂpound of formula
(I'b): [err] rein Ar' rr] and Rlerr]

are as defined above, and optlonall carrylng out one or
A =
nore of the fol wivemgszepti onal step erting arRCTHERI6/0$207\r ' |
E[, R][err] R[err]t R[lerr] and Rlerr]- to Ar R, R[err] Rerr] , R[lerr](I;)r
err specti ve S a
25" (i) comverti nd ORBBbERIER polahl & ?1 5@%5{}%*’94“&%
formula (1); and Areqmnoyn@a@pmngrtgawmq cmmq h@ mﬁn@presm| a (1)

and/ or a sol vat em@nb@r.xqbn ) Y.
-72-
2] Epoel 05207 5 "R HODUR g ant 758 1 MAR O

conpound of foor i@Ha){-¥)is a moiety of formpmednaceut i cal |y acceptabl e salt

t hereof, or a pharnmaceutcal ly acceptabl e sol vate thereof and a
phar maceut i cal | y acceptable carrier. 17. A nmethod for the
treatment and/or prophyl axis ofx- bnq Brihar yyang Secondary Condi ti ons

in mammal s, which nethod conprises  adm \isyering to the mamal in need
of such treatnent and/or prophylaxis an effective, non-toxic ar’rﬁﬂnt of a
conmpound of formula (1) or a pharnaceutically acceptable salt

t hereof, or a phatieseis dlhfebtéﬁdntS}CﬁG akkpl, @ galkoxycarbagl, uill or irhesatic helddocyclic

SR %{ﬁgi'x}j 4y n%z%rggﬁ KREBd by 620120 € oL

;ge;ggfvgrtherapeu“ LS Ak o el Tl TSR grk

A compound accordmg to claim 5, wherein T represents a pheny! group,
substituted with one or more alkoxy groups.

8. A compound according to claim 5, wherein T represents a pyrimidine group.
15 9 A compound according to claim 1, wherein -X-(CH2),-Y is a moiety of formula
(b):
O
-X~(CH,), — N T,
T (b)

20  wherein X is Q orabond, nis 1, 2 or 3, T| and T7 each independently represents
hydroxy, C1.¢ alkoxycarbonyl, Cy_g alkyl, aryl or a single or fused ring aromatic
heterocyclic group, or T1 and T together with the carbon atoms to which they are
attached form a carbocyclic ring; said aryl or aromatic heterocyclic groups being
optionally substituted with one or two Cy.¢ alkyl, alkoxy, hydroxy, halogen,

25  halogenalkyl groups; or one of Ty or T is an oxo group and the other is selected from the
above mentioned groups as appropriate.

10. A compound according to claim 9, wherein T{ and T7 together with the carbon
atoms to which they are attached form a carbocyclic ring.
I1. A compound according to ciaim 9, wherein Ry represents n is an integer | or 2.

30 12 A compound according to claim 1, wherein:

Ar is phenyl, R is ethyl, Ry is hydrogen, R is a moiety -X-(CH3),-Y wherein X
isOnis1,2or 3 and Y is a moiety formula (a) as defined in claim 5 or a moiety of

formula (b) as defined abovein claim 9.
-71-
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19. A conpound of fornula (1), or a pharmaceutically acceptable salt

thereof or a 15 phar maceut i cal ty—acceptablte—selvate thereof, for use for

the treatnent and/or prophyl axis L mary _and Secondary Conditi ons.
20. The use of a conpound of fiﬂmuﬂ ”ﬂ'ﬂm ,phar maceutical ly
acceptabl e salt t hereof or a% scanry acceptabl e sol vate

thereof, in theygwmebgcture of a 20 nedicament for the treapsPRbogbob e
Pri mary and Secondary Conditi ons.
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13. A compound according to claim 1 as described in Examples 1-46 herein, or a salt
thereof, or a solvate thereof

14. A compound according to claim 1 as described in Examples 18, 30, 33 and 40

herein, or a salt thereof, or a solvate thereof

5
15. A process for the preparation of a compound of formula (I), or a salt thereof
and/or a solvate thereof, which process comprises reacting 2 compound of formula (III):
||‘| Ar
H P N Rf
Rd (1T
10
wherein R', R4' and Ar' are R, R4 and Ar as defined for formula (I) or a group or
atom convertible to R, R4 and Ar respectively, with a compound of formula (i) oran
active derivative thereof:
15 1))
wherein R'|, R’y and R'3 are Ry, R2 and R3 respectively as defined in relation to
formula (I) or a group convertible to Ry, Ry and R3 to form a compound of formuia (Ib):
H  Ar
O N—E&R'
R,
Rl
R!, : 18
20 NT R, (Ib)

wherein Ar', R', R'{, R'2, R'3and R'4 are as defined above, and optionally thereafter
carrying out one or more of the following optional steps:
@) converting any one of Ar', R, R'j, R, R'3 and R’y to Ar, R, R, Rz, sR30rRy
respectively as required, to obtain a compound of formula (I);

25 (ii)  converting a compound of formula (I) into another compound of formula (I); and
(ili) preparing a salt of the compound of formula (I} and/or a solvate thereof.
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16. A pharmaceutical composition comprising a corhpound of formula (I), ora
pharmaceutically acceptable salt thereof, or a pharmaceutcally acceptable solvate thereof
and a pharmaceutically acceptable carrier.

17. A method for the treatment and/or prophylaxis of the Primary and Secondary
Conditions in mammals, which method comprises administering to the mammal in need
of such treatment and/or prophylaxis an effective, non-toxic amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof, or a pharmaceuticaily acceptable
solvate thereof.

18. A compound of formula (I), or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate thereof, for use as an active therapeutic substance.

19. A compound of formula (I), or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate thereof, for use for the treatment and/or prophylaxis
of Primary and Secondary Conditions.

20. The use of a compound of formula (I), or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable solvate thereof, in the manufacture of a
medicament for the treatment of the Primary and Secondary Conditions.
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