QUI NOLI NE DERI VATI VES AS TACHYKI NI N NK3 RECEPTOR ANTAGONI STS The present

i nventron relates to novel qui noline derivatives, processes for their
preparat ion and their use in nmedicine. 5 The manmmal i an pepti de

Neur oki ni n BQ#BP48el ongs to the Tachykinin (TK) peptide f aRCIEPIH289 al so
I ncl ude Substance P (SP) and Neurokinin A (NKA). Pharnmacol ogi cal and

mol ecul ar bi ol oghgloLeVE BERPATIVES A5 OWBHIKIRINNKS LREBELTOR! ANTREGNI SPSIDL ypes  of
TK receptor [err] and [err] and NKB.binds preferentially to the NK3
receptor although |+@[Iso recogni ses t'he other, two receptors with | ower
affinity 10 (Maggi‘‘tPregent qggggxongela;qg,gq)gpvebﬂlgpglg@cﬂenvaqys. prgcessps for

Sel ective pepttheir preparatibn i @Bir ake Mthédcine.st s are known (Drapeau, 1990

oot st o gent « 1D gl Shobind e Rt B G el M B BERARA oy
in the nodul atheptidefamilyuwhich alapinclude SwbstancesP (SMiand Nepiokidin AdiNKANd

ni gr o- strlatal
00531 b Mg g A by b o,

Krause, 1994, SYDIYRESQ receptfamlé; %{ﬁzm%@p@@m hindg, preferensiall yto the
J. Neurosci ., JMK3 ?e%BﬁtoB)MddiﬂWo,reédgmsBeﬂieldﬂlﬁer|mb®edéptow with fovidd aftiagyn

ant agoni st; too L, abil om a net abolic poi of
viewto seravge(as ﬁrac f éﬁ*set’ﬁ% %a% %i) W have now di scovered
a novel class of seﬂe&ﬁnvweqpmmgmqemr Mgmsragmrlmws (Drpedn, 4990 Ragul.nor e
stable from a peg 290l1bs. 188, Bhd BhdilfEEWith &@Nﬂqmi}u&%%m%%u §nﬁ cept or
ant agoni sts a re of. potentia Rr’glp I ¢ ut In_treati pul nonary
di sorders (astWie; DEIFUYAHRE he K3 e @ modulatenr-pfipeurad input

ai rway hyperr dnairways, skincopirg ford akd mgio-‘sﬁmhi pathwags i(Myers(and Ui P93,

at opi ¢ dengat Iripridil) 76 6e3ERY ol er Al 19937RERuL. BEMRILY, 526.950,2mt 1 on
Mccarson and Krause, 1994, J. 'Neurosci., 14 (2), 712-720; Arenas et al. 1991,
J.Neurosci., 11, 2332-8). .

However, the peptide-like nature of the known antagonists makes them likely
to be too labile from a metabolic point of view 'to'ser'_ve as practical therapeutic

20 agents. - o _

We have now discovered a ndvel class of selective, non-peptide NKj
antagonists which are far more stable from a metabolic point of view than the known
peptidic NK3 receptor antagonists and are of potential therapeutic utility in treating

" pulmonary disorders (asthma, chronic obstructive pulmonary diseases -COPD-,

25  airway hyperreacuvny, cough), skin disorders and itch (for example, atopic dermatitis
and cutaneous wheal and flare), neurogemc inflammation and CNS disorders
(Parkinson's disease, movement disorders, anx1ety and psychosis). These disorders
are referred to hereinafter as the anary D1sorders _

The novel NK3 antagonists of the present mvenuon are also of potential therapeutic

30 unhty.m treating convulsive dxsordel_'s (f_or example epl_lepsy), renal disorders, urinary
incontinence, ocular inflammation, inflammatory pain, eating disorders (food intake
inhibition), allergic rhinitis, 'heurodegenerat.ive disorders (for example Alzheimer's
disease), psoriasis, Huntington's disease, and depression (hereinafter referred to as the
Secondary Disorders). i

35 According to the present invention there is provided a compound, or a solvate

or salt thereof, of formula (I): ©



(Parki nson's di sease, novenent disorders, anxiety and psychosis). These
di sorders are referred to hereinafter as the Primary Di sorders. The novel -
NK3 antagonists of the present invention are also of potential therapeutic
30 utiM3AF%4Beat i ng convul sive disorders (for exanpl e ®cTEPISY00 I enal
di sorders, urinary incontinence, ocular inflammtion, inflammtory pain,
eating di sorders (food intake inhibition)R,al ergi c rh| nitis,

neur odegenerative disorders (for exanple gz "s di sease) psori asi s,
Huntington's di sease, and depression (™Refei na ter ‘referred to as the
Secondary Disorders). 35 Accord ng Fo R,he present .invention there

i s provided a conpound, or a sol e p” Sl 4t hereof, of forrmula (1):

[err] in whi ch: 5 Ar is an’ o J s| bsti t ut ed phenyl napht hyl or
[err] cycloal kdi enyl group, or an~8pfiuQdl Mg _substituted single or fused
ring heterocyclic group, having aromatic chafacter, containing from5 to 12
ring atons and corrprlsmg up to four hetero- atons in the or each ring

sel ected fromS 0, NN Ris linear or branched [err] al kyl, [err]
cycl oal kyl , hEJh cycl oal kylal kyl optionally 10 - . substituted phg?]yl or
phenyl [err] al an optionally substituted five-nenbered heteroaromatlc
ring con‘é d@%?PQMbmbsnMnb&nMﬂadmﬁswwdmw d%? [err]
al kyl, am no [ ggtichalfy} dupktitufed’ IW%@@@ p% Fr am noal kyl ,
[err] acylam n aI err)] - oxyal kyl, Jerr a boxy,
[err] al koxyxcé“ﬁ'&%&l L §gﬁ%€é’y’@aﬂ’lﬂﬁ{9 qmmmupmfammemnw
atomsmtheoreachnngselectedfroms O,N; (

R s linear or branched C1.g alkyl, C3.7 cycloalkyl C4.7 cycloalkylalkyl opnonally
10 substituted phenyl or phenyl C1.6 alkyl an optionally subsutuned five-membered
heteroaromatic ring compnsmg up to four heteroatom selected from Oand N,
hydroxy Cj_ alkyl, amino C.g alkyl, Cy.¢ alkylammoalkyl, diCj6
alkylammoa]kyl C1.5 acylammoalkyl C1-6 alkoxyalkyl C1.5 alkylcarbonyl,
carboxy, C; 1-6 alkoxyxcarbonyl. C1-6 alkoxycarbonyl C1-5 alkyl, ammocarbonyl.
15 C).6 alkylaminocarbonyl, di C_g alkylammocarbonyl halogeno C 1-6 alkyl oris
a group -(CHz)p when cyclized onto Ar, where p is 2o0r3.
R; and Ry, which may be the same or dxfferent, are mdependently hydrogen orCj.g
linear or branched alkyl, or together form a -(CH2)n- group in which n represents
. 3,4,0r5; orRl togetherthhRfonnsagroup-(CHz)q,mwluehqxsz 3,40r
5.
R3 and R4, which may be the same or dlfferent. are mdependently hydrogen Ci-6
linear or branched alkyl o] 1-6 alkenyl aryl Ci-6 alkoxy, hydroxy, halogen, nitro,
“cyano, carboxy, carboxamido, sulphonam:do, C 1-6 alkoxycarbonyl.
trifluoromethyi, acyloxy, phthahmdo, amino, mono- and di-Cj.6 alkylamino,
25 -O(CHz)rNTz, in whichris 2,3, or 4and T is hydrogen orCy.g alkyl or it
forms with the adjacent mu'ogen a group

Vv, | v,

ﬁ‘:ﬁ ;\ H

(CHzL

in which V and V 1 are independently hydrogen or-o‘xyge'o ond uis 0,1 or2;
-O(CH3)s-OW in which s is 2, 3, or 4 and W is hydrogen or Cj_¢ alkyl;
30 - hydroxya;kyl, aminoalkyl, mono-or di-alkylaminoalkyl, acylamino,

2



15 [err] al kyl am nocarbonyl, di [err] alkylam nocarbonyl, hal ogeno
[err] - alkyl; or is a group [err] when cyclized onto Ar, where pis 2 or
[err] and R2, which nay be.the sane or different, are inde ndentl
hydrogen or W@9332%48 near or branched al kyl, or together for ml%r ﬁ“
group in which n represents 3,4, orS; or [err] together with Rforms a

whi 3,4 20 . . ich . h.
done or Cdi 11 er ent SypdinnRp erfﬁ{wyawm'aagﬁm%??ﬁﬂ%g%ﬁw@y bg
“alkyl, [err] al kenpltquﬁbsu{:mtue}lwsenym reexgquindiiak ouclens: ni t ro, cyano,
car boxy, carboxaﬁbﬂﬁuégr#ﬁtw”@nrgp,wr{e B%ﬁmﬁi‘ﬂyﬁvwﬂﬂﬁsqoﬁ thyl,

acyl ox ht hal 1 m do err in
whrych ?/ |E 2, 3,Rpls branched qr linearCan6ler. €3-7[c451P H7 °5?1°¥%§Y hoptipnally: he

adj acent ni t5r ogen sabstitutedoaryk of in optionally fubstitated singlerdr fmeénhgdietpmuﬁﬂm ly

Lo o Pebefphedpin gty W edaip el 0
di -al kyl am noal kypommammfomzheterwms gpeagh nyzsqmmot‘mm |
ani noacyl am no, X @00s, s'N-gi=Ne! kyl am noacyl am no; with up to four R3

by o G, Bhfamks drhea Ak Shhoian Yt q‘%&vﬁf‘oxfhﬁvs%s"ﬂfﬁr l
i s branchedOor dlkomyaor G4 alkyhl E:;ﬂnplemfrh]ﬂoggmamahloyme; arjddfiyoyine yan exainplel of| ky| ,
optionally Cj.¢ alkoxy is methoxy and an example of C;_g alkyl is methyl.
Examples of Ar as a heterocyclic group are thienyl and pyridyl.
- Examples of Ar as a Cs_7 cycloalkdienyl group is cyclohexadienyl.
Examples of R are as follows: :
15 C;._g alkyl: methyl, ethyl, n-propyl, iso-propyl, n-butyl heptyl;
phenyl C1_g alkyl: benzyl;
hydroxy C1.g alkyl: - CHoOH, -CH2CH20H CH(Me)OH
amino Cj_g alkyl: -CHsNH»;
di Cj.¢ alkylaminoalkyl: -CHaNMe»;
20  Cj.g alkoxylalkyl: CHyOMe;
. Cj.¢ alkylcarbonyl: COMe; -
C;.-6 alkoxycarbonyl: COOMe; o
C}.6 alkoxycarbonyl Cj.g alkyl: CHCOOMe;
_ Cj-6 alkylaminocarbonyl: CONHMe;
25  di Cy.¢ alkylaminocarbonyl: CONMej, CO(1-pyrrolidinyl);
halogen Cj_g alkyl: triftuoromethyl;
-(CH2)p- when cyclized onto Ar:

=

Example of R and Rz asCy.6 alkyl is methyl;
30 example of Ry together with R forming a group-(CHz)q is spirocyclopentane.
Examples of R3 and R4 are methyl, ethyl, n-propyl, n-butyl, methoxy,
hydroxy, amino, chiorine, fluorine, bromine, acetyloxy, 2-(dimetylamino)ethoxy,
2-(1-phthaloyl)ethoxy, aminoethoxy, 2-(1-pyrrolidinyl)ethoxy, phthaloyl,
. dimethylaminopropoxy, dimethylaminoacetylamino, acetylamino,
35 dimethylaminomethyl and phenyl.
Examples of R are cyclohexyl, phenyl optioxially substituted as defined for
3



5 substituted aryl, or an optionally substituted single or fused ri ﬁg "
het erocyclic group, having aromatic character, containing from5 to 12 ri ng

at ons andvﬁ%%bfsl ng up to four hetero-atons in the or each ring selected *
fromS. O S S, orNCerr]N Exanples of Ar are pW@ﬂ'ﬁWSlmooonally‘

substituted by hydroxy, hal ogen, [err]. 10 alkoxy or [err] alkyl. Exanples

of hal ogen ar | uor| ne an e | e .of al koxy is met hoxy
and an exanplﬁr{bpv?err plg?g %{%ﬂ-‘% ’f'h)l JA Qil!ycl iC
group are t hitepzafueyhang,gyri : Exarrpl es of ‘Ar -as a [err] cycloal kdi enyl
group is cycl ohexadi enyI Exarrpl es of Rare as follows: 15 [err] al kyl:

thyl, eth |, heptyl; phenyl | kyl :

Toroyl el BT Rin 4F otk of ALY doe Apcsnin phient o 1] o Lecr ]

al kyl am n8al kyl :  [Agris phengl, opdmjswkﬁmwﬁlbgddik bfixalbgenrlm?i garbonyl
A

COwe; [err] al koxtfsgi) Lerr] al koxycar bonyl [err]
[err] al kyl am noca 5°di [err] al kyl am nocar bonyl : [err]

- OQ(1- pyrrolidinyl Riskd I-&)ﬁléﬂ-@Bﬁlﬂ}kﬂa}"w}bﬂnﬂ.ﬂ]‘.{saﬂﬂymwl.h}'ﬂmk?blvﬁmn?)o
yl,

cyclized onto Ar:alikygnple of [err] and R2 as [err] alkyl is neth
exanpl e -of [.err]' 'kogﬁaﬁe.ram\_’\éacﬂ]hﬁrogernr%r@baa.{kyi,r]. S _sp.l rocycl opent ane.

10 Ry is hydrogen, hydroxy, halogen, C}.6 alkoxy, Cy.q alkyl;
R4 is hydrogen, Cj.4 alkyl, C}_g alkoxy, hydroxy, amino, halogen,
aminoalkoxy, mono- or di-alkylaminoalkoxy, mono- or dr-alkylammoalkyl,
phthaioylalkoxy, mono- or dr-alkylammoacylammo and acylamino; ‘
R is phenyl, thrcnyl furyl, pyrryl and thiazolyl. |

15
A further preferred group ot' compounds of formula (@) are those in which:

Aris phcnyl 2-chlorophenyl, 2-thienyl or: cyclohexadrenyl
R is methyl, ethyl, n-propyl, -COOMe, -COMe;
R] and R are each hydrogen or methyl;-

20 R3 is hydrogen, methoxy, or hydroxy;
R4 is hydrogen, methyl, ethyl, methoxy, hydroxy, amino, chlorine, bromine,
dimethylaminoethoxy, 2-(1-phthaloyl)ethoxy, aminoethoxy, 2-(1-
pyrrolidinyl)ethoxy, dimethylaminopropoxy, dimethylaminoacetylamino,
acetylamino, and dimethylaminomethyl. |

25 Rg is phenyl, 2-thienyl, 2-furyl, 2-pyrryl, 2-thmzolyl and 3-tluenyl
and X is oxygen.

A preferred sub-group of compounds within the scope of formula (D above is

of formula (Ia):
30 _

(la)

in which:
R,R2,R3and R4 are as defined in formula (0. and Y and Z, which may be

the same or different, are each Ar as defined i in formula (I).
4



Exanpl es of R3 and R4 are nethyl, ethyl, n-propyl, n-butyl, nethoxy,
hydroxy, am no, chlorine, fluorine, brom ne, acetyl oxy,

2- (dlnetylan1no et hoxy, 2-(1-phthal oyl)ethoxy, am noethoxy,

2-(1-pyrrol PYf??gﬂ #® hoxy, phthal oyl, dinethyl am nopropoxy,  FPCI/EP95/02000

di met hyl am noacet yl am no, acetylanino 35 dinethylaninonethyl'and phenyl .
Exanpl es of RS are cl ohex phenyl optjon substituted as defined for
3 WD 95/32948 Ar '%B%Wéﬂl ¥ arefareed %Pur{‘éfr@}np&é‘};‘éﬁ #JP@‘H% (fa) are thpse0fy ar e
furyl, thienyl fofulsyib) i Whid @leygroupR1g ofietitad dewntivany andi upwArd)r ef er r ed
group of compounds of fornula (1) are those in which: 5 Ar is
phenyl, optionally substituted by [err] ﬁkkyl r hal ogen; thienyl or a
[err] cycloalkdlenyl group; Ris [err] a yl,iﬁerr] al koxycarbonyl, [err]
akyl carbonyl, hydroxy [err] alkyl: [err]land“R2_gre each hydrogen or [err]
al kyl; 10 R3 is hydrogen, h N-te€o0en, [err] al koxy, [err]
~alkyl; R4 is hydrogen, [err] alkyl, al moxy, hydroxy, am no, hal ogen
am noal koxy, nono- or di- alkylan1noal.s y,-RBpd- or di-al kyl ami noal kyl ,

pht hal oyl al koxy, nono- or di gallk - ylam no and acylam no; [err] is
phenyl, thienyl, furyl, pyrryP a 15 (Ib)

5 The compounds of formula (I) or their salts or solvates are preferably in
pharmaceutically acceptable or substantially pure form. By pharmaceutically-
acceptable form is meant, inter alia, of 2 pharmaceutically acceptable level of purity
excluding normal pharmaceutical additives such as diluents and carriers, and
including no material considered toxic at normal dosage levels.

10 - A substantiaily 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 pharmaceutically acceptable form is the crystalline form, including
- such form in pharmaceutical composition. In the case of salts and solvates the

15  additional ionic and solvent moieties must also be non-toxic.

Examples of pharmaceutically acceptable salts of a compound of formula (I)
include the acid addition salts with the conventional pharmaceutical acids, for
example maleic, hydrochloric, hydrobromic, phosphoric, acetic, fumaric, salicylic,
citric, lactic, mandelic, tartaric, succinic, benzoic, ascorbic, and methanesulphonic.

20 . Examples of pharmaceutically acceptable solvates of a compound of formula
(I) include hydrates. .

The compounds of formula (I) may have at least one asymmetric centre and
therefore may exist in more than one stereoisomeric form. The invention extends to
all such forms and to mixtures thereof, including racemates.

25 ~ “The invention also provides a process for the preparation of a compound of
formula (T) which comprises reacting a compound of formula (IIl)

R, .
12 g
TEaVAY
R'1
30 in which R', R'j, R' and Ar' are R, R}, Ry and Ar as defined for formula (T)

or a group or atom convertible to R, Ry, Ry and Ar, with a compound of formula (II)
' S



A further preferred group of conpounds of fornula (I) are those in which:
Ar is phenyl, 2-chlorophenyl, 2-thienyl or cyclohexadienyl; Ris nethyl,
ethyl, n-propyl, -COOVe, -COMWe; [err] and [err] are each hydrogen or

met hyl ; WD95/32948 R3 i s hydrogen, nethoxy, or hydroxy; ReCGTZEEHS0F0€EN,

met hyl , ethyl, nethoxy, hydroxy, am no, chlorine, brom ne,

di met hyl am noet hoxy, 2-(1-phthal oyl)ethoxy, am noethoxy, 2-(1-
pyrrolidinyl)ethoxy, dinmethylam nopropoxy, dinmethylam noacetyl am no,

acetyl am no, and di net hyl am nonet hyl-. 2X'_OH [err] is phenyl,
2-thienyl, 2-furyl, 2-pyrryl, 2-thiazolyl Jand 3-thienyl; and X is oxygen. A
‘preferred sub-group of corrpounds vmt pe of formula (1) above is
of formula (la): 30 [err] in whi rr] are as defined in
formula (1), and Yand Z which may 5 gasauke or different, are each Ar as
defined in fornula (1). 4 A particilariN pf§erred group of conpounds of
formula (la) are those of fornula (Ib) I n which the group R |a.nor|ented
downward and H upvvard lerr]

r an active derivative t.hereof in which R'3, 's and X" are R3, Rq, Rs
5  and X as defined for formula (I) or a group convemble to R3, R4, Rs and X, to form
a compound of formula (Ic)

e .- (e)
10 _ and optionally thereafter performing one or more of the following steps:
- (a) where R', R'; to R's, Ar' and X' are other than R, R} to Rs, Arand X,
convemng any one of R, R'; to R's, Ar'and X' to R, Rl to R, Ar and X to obtain a
. compound of formula (T),
: (b) where R', R'; to R’ ,Ar'andX'areR,thoRs,ArandX converting any
15 oneofR,R; mRs,ArandXtoanotherR,RI to R5,Arandx, to obtain a compound
of formula (I),
. (¢) forming a salt and/or solvate of the obta.med compound of formula (Ic).
Suitable active derivatives of the compounds of formula (II) are acid halides
(preferably chlorides), acid azides or acid anhydrides. Another suitable derivative is a
20 - mixed anhydride formed between the acid and an 'alkyl chloroformate; another |
suitable derivative is an activated ester such as a cyanomethyl ester, thiophenyl ester,
p-nitrophenyl ester, p-nitrothiophenyl ester, 2,4,6-trichlorophenyl ester,
pentachlorophenyl ester, pentafluorophenyl ester, N-hydroxy-phtalimido ester, N-
hydroxypiperidine ester, N-hydroxysuccinimide ester, N-hydroxy benzotriazole ester;
25  orthe carboxy group may be activated using a carbodiimide or N,N*-
carbonyldiimidazole.
For example, in standard methods well known to those skilled i in the art, the
compounds of formula (III) may be coupled:
(a) with an acxd chioride in the presence of an inorganic or organic base in a
30 smtable aprouc solvent such as dunethylformamxdc (DMF) at a temperature in a -

6



[err] 5 The conpounds of forrmula (I) or their salts or solvates are
preferably in pharmaceutically acceptable or substantially pure form By
pharmaceutically acceptable formis nmeant, inter alia, of a

phar rfaceut'-i-&‘f{??%;’z%‘cept abl e 1 evel of purity excluding normal PEREFHHREM i cal
additives such as diluents and carriers, and including no materi al

consi dered toxic¢_at .nor e levels.. 10 S wally pure form
will generally @Bt Lo a%?ggga%‘st%’?ﬁw ﬁfﬁnﬁﬁﬁﬁ&ﬂgﬁs gﬁ{g)rmceut i cal

addi tives), preferalbywitbthe acitrip the presanae bfa s@tblerondensing agontesyshas frabl y
95% of the cowpaeaggleqﬁ.ﬁ.e?guﬁg dﬁiﬁidﬁbﬁ'(@ﬁéﬂ Abodifhidasech 49ne preferred -

phar maceutical |y ceptable torm1s the crystalline for In¢l udi png .such
formin phar nacéﬁifql‘lf‘&?‘yl&%}'ﬁ%@‘# CC) ar Nrﬁé‘vnég’é' ORISPYI&Q‘?@(i%WF{&]‘%EQC t he
15 additiomal andrN-hydroslyteakottiniole (HOBTr® maxitnisel yielddbandavoid msentizatfonanpl es

of pharmaceutic | BenS3ddas ;0L ' : | sde
the aol d- agdi t | Rl Sl 453 1992 18 n ApREPRANGH ofen {o ilnits OF deehdifil
exanpl e mal ei c, |tefrahydrofiyran GBABhina rapio &9phbr P 80 7 23 cresnectivelyngt e,
salicylic, citrifpefafié iiff.a FERBE BomC-70146 50T (prefefabBin rAngdRHBCLG 10 mczr bi c,
and net hanesul pho .2 ' Exanpl es of pharmaceutically acceptabl e
sol vates of a c Bedf* fornul a (1) include hydrates. The conpounds of
formula (1)10my have at |east one asymetric centre and therefore nmay exi st
in nmore than one stereoisoneric.form The invention extends to all such

forms and to mxtures thereof, including racemates. 25 ‘The invention
al so provides a process for the preparation of a conmpound of fornula (I)
whi ch conprises reacting a conpound of forrmula (I11) [err] 30 in

which R, [err] and Ar' are R [err] and Ar as . defined for forrmula (I)



or a group or atomconvertible to [err] and Ar, with a conpound of formla

(1)

[err]

and X,

[err] or an active derivative thereof, in which [err] and X are
and X as defined for forrmula (I) or a group convertible to [err]

t owigdsmeygconpound of formula (lc) [err] (lc) 10 PCT/EP96R000

optionally thereafter performng one or nore of the follow ng steps: (a)

where [err]

to[err] and X are other than R, [err] to [err] Ar and X,

converting aSghemnel1of [err] to [err] Ar' 'and X to R [err] to [err] Ar and
X to obtain a conpound of forpula (1), (b) where R [err] to [err] and X

are R
Ar and X to anot hBa
formula (1).
formula (1cC) g
are acid hal | dey W=
Anot her surtable de’?'rv

[err] to [err] Ar.-and X, converting any 15 one. of [err]RIO[err]

H [err] to [err] Ar and X, to obtain a conmpérncoaie

(c). fo m ng a-salt amp ol vate:of the obtai netN d of
B01Y4ab Ractl,ye dem L VES of the conpounds_gf flormMa (11)
g{sably chior | s) _ws or gad r4 des.
ive'is a 20" ‘m>My¢|mr|m:3ad;r|defor3 g Beimegn t he

acid and an al kyl - chl orof ormat e;. .anot her sw.d0a! e derivative is an 8
activated ester su@h as a cyanonet(yl ester, thiophenyl ester,idp- nltophenyl

ester,

p- ni trot hi ophenyl ester, 2,4,6- trlchlorophenyt ester,

pent achl orophenyl ester, pent afl uorophenyl ester, N-hydroxy-phtalimdo

ester.

10

15

20

25

30 -

(c) with a mixed anhydride generated in situ from the acid and an alkyl (for
example isopropyl) chloroformate in a suitable aprotic solvent such as
dichloromethane at a temperature in a range from -70 to 50°C (preferably in a range

from -20 to 20°C). | |

It will be appreciated that a compound of formula (Ic) may be converted to a
compound of formula (I), or one compound of formula (I) may be converted to
another compound of formula (), by interconversion of suitable substituents, Thus,
certain compounds of formula (I) and (Ic) are useful intermediates in forming other
compounds of the present invention.

For example R'5 may be hydrogen and convened to Rz alkyl group, for example
methyl, by conventional amide alkylation procedures (Zabicky, The chemistry of
amides; Interscience, London, 1970, p. 749). When X' is oxygen, it may be converted
to X sulphur by standard thioamide formation reagents, such as P>Sg5 (Chem. Rev.,
61, 45, 1961 or Angew. Chem., 78, 517, 1966) or the Lawesson reagent (Tetrahedron,
41, 5061, 1985). When Ar' or R's is a methoxy substituted phenyl, it may be
converted to another Ar’ or R's hydroxy substituted phenyl by standard demethylation
procedures via Lewis acids, such as boron tribromide (Synthesis, 249, 1983) or
mineral acids, such as hydrobromic or hydroiodic acid. When R is an alkoxycarbonyl
group, for examﬁle methoxycarbonyl, it may be converted to another R, such as
ethoxycarbony! by transesterification with an appropriate alcohol at a temperature in a
range from 20 to 120°C, carboxy by hydrolysis in acidic or basic medium,
aminocarbonyl, alkylaminocarbonyl or dialkylaminocarbonyl by transamidation with
ammonia, a primary amine or a secondary amine in methanol as solventata
temperature in a range from 10 to 120°C, optionally in the presence of a catalytic
amount of NaCN (J. Org. Chem., 52, 2033, 1987) or by using trimethylaluminium
(Me3Al) (Tetrahedron Lesters, 48, 4171, 1977), hydroxymethyl by a selective metal
hydride reduction, such as lithium borohydride reduction (Tetrahedron, 35, 567,
1979) or sodium borohydride reduction in THF + MeOH (Bull. Chem. Soc. Japan,
57, 1948, 1984 or Synth. Commun., 12, 463, 1982), alkylcarbonyl by acyl chioride
formation and subseqixent reaction with alkyhnagnesium halides in THF as solvent at

8
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hydr oxypi peri di ne ester, N-hydroxysuccininide ester, N hydroxy

benzotri azol e ester; 25 or the carboxy group may be activated using a
carbodii mde or N, N - carbonyldiimdazole. For exanple, in standard nethods
vel | "known WO BRZM8 skilled in the art, the conpounds of forRcHE®ORY ay
be coupled: (a) with an acid chloride in the presence of an inorganic or

e ; 0 b . n . >
(OVE) ot o tenp ittty BRe wOR\ 38 kEaGE (1aPha il LA% L ES. Wra ol DiA O°
(preferably i nakylcadmiuns halides-of dialkylcaginium Jin the psgsenge of MpClosildCl @ Omg

presence of ‘2 Zhkhdly 25901982 hiGEOABAp whithR' 48 melioxgeatibtyf ol i - Carbony.
di i m dazol e (C% %%%Cghsgﬁh@d%%%%ﬂﬁﬁghé%ﬁé‘ghex Ax%g{agcﬁgl(} %glf (DCO)
or N-dimethyl a ' - .
N- hydr oxybe%zot%émzﬁ#,@?@ﬁd@ﬁ), to mexim se yields and.avoid racem zation
rocesses (Synthesi , AN ' . C \xf ure of
gcet onitri I(ey( MeCN) §%hﬁ§)§§§#%ng§%?§o$&?;b{%§gl n g\‘%{]a{’ﬁog&#eg%gf&% 7. 3,
respectivel y, &9mpoundedtarmula(lc) onMhin whigh X issinyesm R’ és COOMe. Ar(andR e tabl y
in arange froRisat¥ad deséiitled forlfomivis @) Wratier dmpdhd/of formula (D).

10 Scheme 2

Rz CONHMe

O N AP
R, \(;,
= R" 1
<
N R

R's _
The compounds of formula (I) may be converted into their pharmaceutically

acceptable acid addition salts by reaction with the appropriate organic or mineral
15  acids. . _ . _ .
~ Solvates of the compounds of formula (I) may be formed by crystallization or
recrystallization from the appropriate solvent. For example, hydrates may be formed

9



Scheme 1 [err] 5 (c) with a mxed anhydride generated in situ from »
the acid and an al kyl (for exanple isopropyl) chloroformate in a suitable
aprotic solvent such as dichl oronethane at a tenperature in a range from -
-70 to 5015328 eferably in a range from-20 to 20C). |t REGIMEPI%E82000 |
appreci ated that a conpound of fornula (lc) may be converted to a 10
conpound of gormj or one_ conpound of fornmula (1) may be converted to
anot her conp &ﬁﬁ'smm’% T gepystallizgtion fromyaqypaous;selugians or selutions|ivorganic

substi t uent s solVéniscomainingiwateronpounds of forrmula (1) and (lc) are useful

ol { o A RN b A S
15 met hy anﬁmﬂia;esan ¢ of plarf i The
et 1 e b by S sl I HME,

oxygen, it may be converted to X sulp
reagents, su e’?ﬂmferr] (Chem Rev., 61, 45, 1961 or Angew. Chem 78, 517,

1966) or the LaweAsmnengmfomeecompwwofﬂmqu 8xXikYin mMtiethad ' OF

A" or Lerr] é‘*ﬁ*ﬁxy B3 fong Eﬂ?pﬂé#ﬁ f;m%‘anﬁar%a&gﬁi@ﬁ@”e‘j pras” 0!

procedur es vW E%%“B@FE@“YSR]% armsy obmnmmqemensyappmc 249, 1983)
or mnert) aevadtomerkeily urd iy o Sbéondirytsiney cTtbrmils (M) WAMeR | an

al koxycar bonyl group, for exanple nethoxycarbonyl, it nay’ be converted to
anot her R, such as ethoxycarbhonyl by transesterlfl atlon with an
appropriate al cohol at a teé)erature in a 25 ran from20 to 120[err],

- carboxy by hydrolysis in acHd or basic medi um }gcar bonyl , '
al kyl ani nocar bonyl or di aHKy %frrﬁ(ﬁcar bonyl by t Hin BBtion with

andy o @me)

15  are reacted thh compounds of formula (II), to obtain compounds of formula (T'd) or
Te). -
Ty o @
20 Compounds of formula (I'd) or (T'e) may subsequently be converted to

compounds of formula (Id) or (Ie) by the methods of conversion mentioned before.

YN

(Id) o | - (Ie)
25 Compounds of formula (1) are known compounds or can be prepared from
known compounds by known methods. - :
For exa.mple, the compound of formila (ID, in which X' is oxygen R'1. R
: 10



afmoni a, a primary amne or a secondary am ne in nethanol as solvent at a
tenperature in a range from 10 to 120[err], optionally in the presence of a
catalytic appunt of NaCN (J. .Org. Chem 52, 2033, 1987) or b¥ usinsg

trinet hyl al WRNYBME30 [err] (Tetrahedron Letters,. 48, 4171, P¢§FH95/02000

hydr oxynet hyl by a sel ective netal hydride reduction, such as lithium

B e SR Lo B SRy By Pls AT MDA
Commun., 12, A4cBftzingewy. Prakk Chems 561298, 1807 :tbg icompound of Somauiar i), imwhicl X'
V0 96/ 32048, Séﬁgﬁg%éggk ﬁgﬁ’jﬁ%ﬁi@%ﬁ#ﬁé@&%ﬁﬁ%E‘? Rﬁ“ﬁ"?
Letters, 4303, A% athg ¢papepad ofFormula,dD, g Vhich X5 0xX2ehR. ifra a0d ¢ he
presence of S\y(R{ arerhyidrdgen @dd R@Yigo-, & and p-chibrophsfyl, o-fla6phenyl ahdi8/4- gr oup
\fllw;![ gPos r oﬁZt imc:::t c?llﬂ%ﬁﬁé%%g ygs&gdr%ibgggl‘ | a}é@{g{%ﬁ%{, %gh §'g'aS§cuChl§tfnﬁ% ?945; the
2726, 1991) .  ScHeomponnd offepmpladED, 4o which X' isaxy2ee \Res ardR 'y japchydsegensand Rissist o
SO .S Rt kit o b, e, 9,
conpound of fo r[hﬁ F@??"nd 0?60’]‘”“&@% @“‘?&Jrif %fgeln]n?ﬁ@% b&ﬁ‘?gﬁq AM%r nul a
(1) may be ldonR's iswi-tiifluerombthylphedyd isxdeseribed ¢m Shargier and Lalezari, J. Chem. Eng.
Data, 8, 276, 1963; the compound of formula (II), in which X' is oxygen, R'3 and R’y
are hydrogen and R's is p-fluorophenyl is described in Bu Hoi ez al, Rec Trav. Chim.,
~ 68, 781, 1949; the compound of formula (I), in which X' is oxygen, R'3 and R'4 are
hydrogen and R's is p-methylphenyl is described in Prevost ez al., Compt. Rend.
15  Acad. Sci., 258, 954, 1964; the compound of formula (ID), in which X' is oxygen, R'3
~ and R'4 are hydrogen and R'5 is p-bromophenyl is described in Nicolai ez al., Eur. J.
- Med. Chem., 27, 977, 1992; the compound of formula (II) in which X' is oxygen, R4
and R's are hydrogen and R'3 is 6-methyl is described in Buchmann and Howton, J.
Am. Chem. Soc., 68, 2718, 1946; the compound of formula (IT), in which X' is
20 oxygen, R’y and R's are hydrogen and R'; is 8-nitro is described in Buchmann ez al, J.
Am. Chem. Soc., 69, 380, 1947; the compound of formula (II), in which X' is oxygen,
'4 is hydrogen, R'; is 6-chloro; R's is p-chlorophenyl is described in Lutz ez al., J.
Am. Chem. Soc., 68, 1813, 1946; the compound of formula (II), in which X' is
oxygen, R'3 and R'4 are hydrogen and R's is 2-thiazolyl is described in Eur. Pat.
25  Appl EP 112,776; compounds of formula (I}, in which X' is oxygen, R'3 is 8-
- rifluoromethyl, R4 is hydrogen and R’s are phenyl, o- and p-flucrophenyl, 3.4-
-dichlorophenyl, p-methoxyphenyl are described in Nicolai ez al., Eur. J. Med. Chem.,
27, 977, 1992; compounds of formula (II), in which X' is oxygen, R'3 is 6-bromo, R'4
is hydrogen and R’s are phenyl or p-flucropheny! are described in Nicolai ez al., Eur.
30 J. Med: Chem., 217,977, 1992; other compounds of formula (II) are described in Ger.
 Offen. DE 3,721,222 and in Eur. Pat. Appl. EP384,313. :
 Compounds of formula (II), (IId) and (Ile) are commercially available
compounds or can be prepared from known compounds by known methods (for
- example, compounds of formula (II) in which R' is alkoxycarbonyl, Ry and R"; are
35 hydrogen and Ar' is as defined for the compounds of formula (I), are described in
- Liebigs Ann. der Chemie, 523, 199,1936). . |
The activity of the compounds of formula (I) as NK3 receptor antagonists in
standard tests indicates that they are of potential therapeutic utility in the treatment of

1



acceptable acid addition salts by reaction with the appropriate organic or
m neral 15 acids. Sol vates of the conpounds of fornula (I) nay be forned
by crystallization or recrystallization fromthe appropriate solvent. For
exanpl e, wpYsatuas may be fornmed 9 WD 95/ 32948 by cryst ap&t/EPIsia6000"
recrystallization from aqueous solutions, or solutions in organic solvents
containing water. Also-salts or. solvates of the conpounds of fornmula (1)
whi ch are noPOtBN&rMth@&%ﬂdw&pﬂﬁb@m bpforerederrad tas i ntermedi ates in
the productlmaﬁcd@hﬁym’fm rsveploy afta ﬁphﬂa;ﬁmﬁameﬁ ipetit WP fr .
Accordingly such 'i%h%s or sg} vates. al So f of th| I nvent1 on. As
menti oned befofee ECOBAATH L. ‘sf‘i?P”nﬂf‘ Mﬁ&”@ﬁ?‘s‘#@ww& t han one
st er eoi soner menumrﬂxems priovided theasss obén NK; teceptortantagonisyfop tredreagnémof Mat es
as well ag e

ihe'sbé | Bidbid¥rsP Fr;x?ﬁﬁﬁ providétthé uék ¢Fdn f;msir g‘ﬁgﬁes of

appropriate 10 H‘!‘i’l oner | ca pure prinary or sec

formul a (11 13Fa89pIS amaﬂlsamelacf%@emqm%%wmghmf forml a

(rr), to othecnndmyrmms,of formula (1d)-or (I [err]
compounds. of THCireMpEinvpdfonsa ariyiabPy fﬁﬁﬁ@%ﬁ%@fﬂiﬁﬁ@&“’“ ) inbhebnea
bef or e. acceptable salt or solvate thereof for use as an active therapeutic substance.
10 - The present invention further provides a pharmaceuucal composition
comprising a compound of formula (I), or a pharmacenucally acceptable salt or
solvate thereof, and a pharmaceutically acceptable carrier. =~ - : ‘

The preseat mvenn_e_n also provides the use of a compound of formula (I), or
a pharmaceutically acceptable salt or solvate thereof, in the manufacture of a

15 medicament for the treatment of the Primary and Secondary Disorders.

Such a medicament, and a composition of this i 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, colourmg agent, lubricant or

. preservative in conventional manner.

20 - These conventional excipients may be employed for'example as in the
preparation of compositions of known agents for treating the coriditions.

Preferably, a pharmaceutical composition of the i xnvenuon is in unit dosage
form and in a form adapted for use in the medical or veterinarial fields. For example,
such preparations may beina pack form accompanied by written or pnnued

25 instructions for use as an agent in the treatment of the conditions.

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

. administration. '

30 - The compound or composition of the invention inay be formulated for -
administration by any route, and is preferably in unit dosage form or in a form that a
human pauent may administer to himself in a single dosage. Advantageously, the

' _ composmon is sunable for oral, rectal, topical, parenteral, intravenous or
 intramuscular adm1msu'anon Preparauons may be des:gned to gwe slow release of

35  the active ingredient, o

' Compositions may, for example, be in the form of tablets, capsules, sachets,
vials, powders, granules, lozenges, reconstitutable powders, or hqmd preparauons, for
example solutions or suspensions, or suppositories..

The compositions, for example those suitable for oral admmxstrauon, may

12 -



[err] (1d) (le) 25 Corpounds  of
formula (11) are known conpounds or can be prepared from known conpounds by

known met ho xanpl e, .the conpound of formula (11), inppieebsesood S
oxygen, [err oo 95/ 32948 i

PCT/ EP95/ 02000 and R 5 are hydrogen is described in Pfitzinger, J. Prakt.
Chem 38, 582, G@Rdinaomvendofil lexuiptags suchlas bitvdinkg agesits.cfor eﬂﬁ:,pl@@&;p, mib, t he

hoarogen and E’é?“ﬁ“ﬁ‘ sbiphol, by or bot{vinglfifdons: BlEss, P Exdfié acfi 3
561, 1958: the SufishamAiRe- SRICh AV phosphate; Sorbifal r glyeing; sabéss%&w rigants, £6r d 5

[err] are hydromwﬂxagﬂésidmbﬁar@te m@fﬁinﬂ?f&bkﬂﬁpwmw o- f | uor ophenyl
and 3,4- dic Ior %I ar.e, desct.i bed in Br em Soc.

68, 2705, 19%6:P RypERlidigneysodinm, fiarch glyp ‘ﬁmﬁ?{ %%ﬂ’”ﬁ“‘"%‘%‘g]%eﬂf [err]
and [err] are hpbhtm\ma:ﬂy jogepthble semngr:gems)syq:ﬂmmydlumslatdywlpmd in Ciusa

and Luzzatt o, Gazz f

('), in which S%@(ﬂfcoﬁ; i erﬁ%a%géferr gro o%of&i.&@ﬁ] i's
mtrifluorometh 954913 m

Eng. Data, 8, 2iheacti@Gibent theough Ginahb“sd caﬁprsiumslemp(dyhm larige quhmnbs M fillas

deseribed |19 Bu“ﬁrg““%éﬁée‘?l"&é@%qﬁ%)f% fattidler, bOet. o WREE R cdsfler 1 o
formula (I1), i#mitabledhr formnlating safisphapmacepticah gompasitiongmay he usedgenampias [ err |
i s p-methyl phenuémg &aﬂﬂ&ﬁﬁﬁ?@ﬁaﬁ“stﬁ%ﬁv §éos€thﬁbse,£@ﬁﬁé ncBﬂBﬁra’h'a chiigad Sci,

258 954, 1964 ' Ta ﬂe paY. ucrt])gteafacgor&mngloamg&o& we Vc\>hw|ncmhn hgr)t(:}/ Sut al[ errl
practice, in pamcular with an enteric coating. The composmon may also be in the
15  form of an ingestible capsule, for example of gelaun containing the compound, if
- desired with a carrier or other excipients.

Compositions for oral adxmmstrauon as hqmds may be in the form of, for
example, emulsions, syrups, or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid

20 composmons may contain conventional addmves such as suspending agents, for
' example sorbitol, syrup, methyl cellulose, gelatin, _hydroxyethylcellulo;e,
carboxymethylcellulose, aluminium stearate gel, hydrogenated edible fats;
emulsxfymo agents, for example lecithin, sorbitan monooleate, or acacia; aqueous or
‘non-aqueous vehicles, which include edible oils, for example almond oil, fractionated
- 25 coconut oil, oily esters, for example esters of glycenne or propylene glycol, or ethyl
alcohol, glycerine, water or normal saline; preservatives, for example methyl or
propyl p-hydroxybenzoate or sorbxc acld and 1f desired convenuonal ﬂavourmg or
colounng agents.
. The compounds of this mvenuon may also be administered by a non-oral
30 route. In accordance with routine pharmaceuucal procedure, the compositions may
be fo:mulated, for example for rectal admxmstrauon asa supposnory They may also
be formulated for presentauon inan mjectable form in an aqueous or non-aqueous
solution, suspension or emulsion in a ph_armaceuucally acceptable:hquld e.g. sterile
pyi’ogen—free water or a paienterélly acceptable oil or a mixture of liquids. The liquid
35 may contam bactenostauc agems, anu—oxxdants or other preservauves, buffersor
solutes to render the solution ISOIOIIIC w1th the blood, thxckenmg agents, suspendmg
agents or other pharmaceuucally acceptable additives. Such forms will be presented
in unit dose form such as ampoules or disposable injection devices or in multi- dose
forms such as a bottle from which the a_ppropnate dose may be withdrawn or a solid
13




and [err] are hydrogen and [err] is p-bronophenyl is described in N colai
et al, Eur. J. Med. Chem -27,977,1992; the conpound of formula (II) in
which X' is oxygen, [err] and [err] are hydrogen and [err] is 6-nethyl is -
descri bedwassBa#8mann and Howton, J. Am Chem Soc., 68, 2PLI/EPISIR00d he
conmpound of forrrula (II) in which X is 20 oxygen, [err] and [err] are
hydr ogen and

err nifro i s, desc¢ribed in Buch et aI_ J. Am Chem
Shc. 756, 3OS By LoncRRTRIBGR AR bF U564 e BATE AR IeRADIARPEIIISHOD: 3 oy o
_[errL] i s hydrogen Th[aeombounﬂs &mﬂmvmuohmay]ﬂsosqudnﬁhmmdmhal?ﬁ?ﬂwln bed
in Lutz et ormul a
(rr), in whi C%ngghl I'S oxyg S§f}fadn]u§ H‘é@ﬁrﬂﬁ%%ag&%dﬁ en [err] is
2-t hi azol y| fprmylation qompaising aggmpoynd of2h emvp@tpon mmecmmonﬂbs of
formula @&l )sus eﬂdddlihcforé’xam W ngmg-- tr|fI uororret hyl, [err] is
hydrogen and [err re phen and:. quor hen. 3 4 di.chl orophenyl ,
pyrret goxyphengll #’é’%%‘@g‘l’f‘afaﬂl“ﬂ atigns Sp! éﬁrg o’m gﬁé‘?‘n I027 g
977, 1992 mmmosmafsmfmm.s(omemonmmagxgemmmygnme[err] is
6- br ono, Pﬁ?pcnﬁé‘ﬁp e
descri bed i nSE %tdgétaﬁ&fﬁét irﬁélg% ﬁéﬁrﬁ@%cg%fﬁué@ﬂﬂ&%@ﬁ%&g@ﬁot her
conpounds ofabPek2t9|19 "Q‘Fms-are described in Ger. Ofen. DE 3,721,222 and in
Eur. Patl0 Appl . Eaﬁ&&eﬂﬂ&eo@a&ﬁmoﬁbfﬂormpauﬂdddﬂme{dvhauﬁn and (I'1le)

compounds. by O (RekARnd ERERS UBARPh AR RRBRESE 4 R |,

whi ch R |sfommlat;onammpu;asacpmpopnch” _qn@sper;adrmgmsammsmm as

defined for hh&iveQiNRaeH! 9o the sk % b‘g@““#ﬂ?m
Ch 523, 1 19 6)..-lne_ac { ) h.
[erep1] ereceptﬂEﬁ “§P§‘ ﬁ&é“&w @PS‘&%& @@%’gér&yaar e) o?s |

‘potentidb t Ipercetanedustabsdrpdonl pressuré msmveaamves hlown in the art such as natural
rubber or silicone can be used. ' '

_ As mennoned above, the effecnve dose of compound depends on the
pamcular compound employed, the condmon of the pauent and on the frequency and
route of admmrstrauon A unit dose will generally contain from 20 to 1000 mgand

20 preferably wrll contam from 30 to 500 mg, in partwular 50, 100, 150 200, 250, 300,
350, 400, 450, or 500 mg 'l'he composmon may be administered once or more times
a day for example 2,30r4 times darly. and the total daily dose for a 70 kg adult wrll
normally be in the range 100 to 3000 mg. Alternattvely the unit dose will contain
from 2 to 20 mg of active rngredtent and be admmzstered in muluples if desired, to

25 gwetheprecedmgda:lydose _

' No unacceptable toxrcologrcal 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

prophylaxrs of the anary and Secondary Condmons in mammals. particularly

30 humans which compnses adrmmstenng to the mammal in need of such treatment
and/or prophylaxts an effective amount of a compound of formula (Dora

' pharmaceuucally acceptable salt or solvate thereof '

The i mvennon further provrdes a method for the treatment and/or prophylaxrs of the
Secondary Condmons in mammals, pamcularly humans, which comprises

35 admmrstenng to the mammal in need of such treatment andlor prophyla:us an

- effective amount of an NK3 mceptor antagomst.

~ The acuvrty of the compounds of the present invention, as NKj hgands, is
determined by therr abthty to inhibit the bmdtng of the radtolabelled NK3 hga.nds,
[1251] [Me-Phe7}-NKB or [3H]-Senktide, to gutnca-ptg and human NKj receptors

14



WD 95/ 32948 both the Primary and Secondary Di sorders herein before referred
to. The discovery that NK3 receptor antagonists have potential therapeutic

utility in treating the Secondary Disorders is new. and in r_aspect
of the pr es‘é’ﬂ”ﬁﬁ?ﬂgnt ion there is provided the use of an NK%%%&?(’% '
antagoni st for the treatnent of 5. the Secondary Disorders. There is also
provi ded the use of an NK3 receptor antagonist n the. f
medi cament f or (Renzewiez al. 381, Neuropeprics Ighg&'s@éohlﬂ'i Vﬁ%ﬁME%Zjﬁﬁésent
i nvention al so9§yOhtingast af) 1994]1BivuhdmOBicphysrRes Gommunarl 9&3hI967982k ut i cal | y
accept abl e sal . V. U fmist | @mﬂéi C
substance. 10 &1185111%84%%’5&!@@%’0%{/@%9' on ﬁaﬁtﬁ‘tﬁ{;befgﬁéﬁ?dﬁef egé ar maut i cal
conposi ti on com\ndnalgompemqmqmddpm@cﬁﬁvéﬂ‘@l%[o?_ | ndy |y
accept abl e al t3H’f-Sétim_tiH@Eﬁetc§ﬂl:€Biﬂ|ﬁﬁg :@mtg,aéabmr mmbm]gd donditions-@CHO). e
carrier. e pgesgnt inventi.qn.als r OVi D
fornula (1), ob‘rﬁﬁ%mﬂ‘(@%gﬂrleﬁaﬁ u&ﬁ%@*"‘g%#&g}eg%%‘g{)ﬁ#g&ﬁ? in
t he manuf act ur experinfentsoperformed inaduplicate or tripikicate ¥he most:potsmt eampopndswefithe and
Secondary Di so .. b & AR 4 q'arik QO OSINI ift Partibulhd) if suinea-
I nventi on, mayE)_ g‘%r‘%‘%&?@%%‘*f@dﬁ% xtur gng? ?ﬂ_gg moynd, of 'ﬂt he 4snve ti 8?1 W th
an appropr i at e pigortex membrangs by displacement ofil grktgde, the.;ompoppgs.of the .
di sintegrang, Exavples 2004738 nd 85alisplay K (ANH of 5.6| 8.8 12:Giartd 48 respectivelyat i ve
i n conventi onal__nrnper 0 . - Sidk fosErt veRtich [§BY be
enpl oyed for e%‘ﬁ?ﬁheagéﬁnﬁggﬁtrag y}gﬁfgﬁ%gﬁi‘comgglﬁ% ipqns t%*v@ﬁ%o}mxngé agents
for treating tKetermined by their abilisy 4o tbibit S@WM@?@P%%@)M%W&M t he
! “\d’_e“t : on s 1 ﬂeﬁiﬂ'&a%?? gﬁllboo,rm.ay.crml 512701, 39811060) dnd'rabbitdsoldted 118
redi cal or vet LU St edd et of oot BUR FPharmaco. 199,9-14) snd hmman NK
15 receptors-mediated Ca*++ mobilization (Mochizuki et al, 1994, J. Biol. Chem., 269,
9651-9658). Guinea-pig and rabbit in-vitro functional assays provide for each
compound tested a mean Kg value of 3-8 separate experiments, where Kp is the
concentration of the individual compoqnd required to produce a 2-fold rightward shift
in the concentration-response curve of senktide. Human receptor functional assay
20 allows the determination of the concentration of the individual compound required to
reduce by 50% (ICsq values) the Ca*++ mobilization induced by the agonist NKB. In
this assay, the compounds of the present invention behave as antagonists. .
The therapeutic potential of the compounds of the present invention in treating the
conditions can be assessed using rodent disease models. - ' -
25 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 the Tables 1 to 6

30 : —_—

35 :
DESCRIPTION 1 ) .
2-phenylquinoline-4-carboxylic acid chloride

15



such preparations may be in a pack form acconpanied by witten or printed
25 instructions for use as an agent in the treatnent of the conditions.

The suitabl e dosage range for the conpounds of the invention depends on the

conmpound W@9%%294pl oyed and on the condition of the pati erRCT/ERISM2dod al SO -~
depend, inter alia, upon the relation of potency to absorbability and the
frequency and route of adnministration, - - The.conpound or

conposi tion &7 ﬂ!‘l‘e(lﬁﬁr@éhmpﬁﬂfﬁﬁ%wb@qutﬂen‘ﬁﬂ&td&wlﬂ‘i i 430 ml of (GH2Cla. Bhe any
route, and isolyionf wasibboled Bt L10PC 288200 (§02 Thrddl)i of doniriérbially dvaidatile! BN

D oot ¢ o Ty R s 2afboBPE] deid f A0 SRPRE e NP SRR bkt o
or int ranuscleftaweamhtmmmmmmmp@m¢mmwwmmd 2Lg dithe sl ow
rel ease of 3@,,& &%@d&vﬁﬁ %a‘ﬁ%}c Ps V|a itions may, for exanple, be in

the form of éé_&et capsul es, s, powders, granules, |ozenges,
reconstitutabl H@H S, ‘liquid preparations, for exanple solutions or

suspensi ons, M. Wt =26P76si tor| es. . The conpositions, for exanple those
sui tabl e for oral adm ni'stration, may 12 contai n conventional excipients-

'such as binding agents, for exarrpl e syrup, acacia, gelatin, sorbitol,
tragacanth, - 68-&(]1] P2 pyrrolidone; fillers, for -exanple |actose, sugar,

mai ze- stmr.ch cal ci um phomBthdkp-2-pliehPighfilolite-dtarborfic dcib! et ti ng

l.ubricants, for exanple nmagnesium stearate; disintegrants, for exanple
starch, 5 pol yvi nyl - pyrrolidone, sodiumstafch glycollate or
m crocrystald gr(@Bdahinol)cofeﬁ-memoxyxsaun, 4 ml (33.8 mmol) of acetophenone and 5.2 g

{92.6 mmol) of potassium hydroxide were dissolved in 22.9 ml of abs. EtOH and the | ‘
‘slurry heated at 80°C for 42 hours. After cooling of the reaction mixture, 50 ml of
15  water were added and the solution éxtracted with 50 ml of Ety0. The ice-cooled
aqueous phase was acidified to pH 1 with 37% HCI and the precipitate collected by
filtration and washed with water. . -
The solid obtained was dried in-vacuo at 40°C to yxeld 7 0 g of the title compound.
- C17H13NO3
20  M.P. =226-228°C
M.W. =279.30
Elemental analysis: Calcd. C73 11; H,4.69; N,5.01;
' -Found C,72.07; H,4.59; N,4._90.
LR. (KB): 3420; 1630 cm-l.

25

DESCRIPTION 3 -
' 7-meﬂloxy-2-phenqumnoline-4-urboxylic acid dlloride

2.8 ml (32.3 mmol) of oxalyl chloride were dissolved in 60 ml of CHyCl,. The
30 solution was cooled at -10°C and 6 g (19.0 mmol) of 7-methoxy-2-phenylquinoline-
4-carboxylic acid were added portionwise. The reaction mixture was left overnight at
room temperature and then evaporated to dryness to yield 7 g of the title compound
used without further purification. :
C17H12CINO,
35 MW.=297.74

DESCRIPTION 4 . : S .
7'hydl'°xy-2-phenqumnoline-4-carboxylic acid hydroiodide

16



pharmaceutically acceptable setting agents such as sodium |l auryl sul phate.
Solid conpositions nmay be obtained by conventional nethods of bl ending,
filling, tabletting or the like. Repeated bl endi ng. operations nmay be used
to di stri buMOPHEIEtive agent throughout those conpositions &ﬁ’ﬁ/ F95/P2040

| arge quantities of fillers. 10 When the conposition is in the formof a-
tabl et, powder, or | ozenge, any carrier suitable for fornulating solid
pharmaceutical conpositions may be used, exanpl es bei ng magnesi um stearate,.
starch, gl ucosd,5 |gatd4semob uafr aanmoﬁyez,»phmydmﬁmﬁneﬂawmxyﬁam sveren pdded

coat ed accordi \"ngnﬁﬁw'i@ttﬁofbgm‘i‘%f 579 @W@'miﬂiﬁh”ﬁﬁxﬁﬁ& 'vFﬁ're ﬁﬁgténge

in particular an_enteric coatin eco 05|thnrra e In
15 form of an ViSoYEWsiyLitiered £p8 § hours; nelkmwg Rﬂratgéwa-wwocsemeﬁ; wgyxr-lﬁe
conmpound, i85 desljgeﬁmHnuubcanpmdLer or other excipients.. Conpositions for

oral admnistr uids may be in the formof, for exanple,
emul si ons, syr?éﬁglri ﬁa@l@l rs, or may be presented as a dry product for-

reconstituti onMWmeHr or other suitable vehicle before use. Such |iquid

20  conposi ti QRS (KBY): SDIU: 3650:Q8dy emtl.onal additives: such as suspendi ng
agents, for exanple sorbi tol, syrup, methyl cellul ose, gelatin,

hydr oxyet hyl cel | ul ose, car boxyrret hyl cel | ul ose, al um ni um stearate gel,
hydr ogenat d€ edDEﬂGRM'i@NSermI Si fyi ng agents, for exanpl e |l ecithin,

sor bi tan nonool eate, or acamﬁ @nﬂﬁw h| cI es, which
include edible oils, for exarrp e a ractionate coconut oil,
oily esters, for exanple esters of glycerine, or propylene egcOI or ethyl

al ccﬁh?l , gl y065|g1€54 O/\ﬁhﬁﬂ) &rlsmr &%) mp e40. mmmdlr eszramsvnm ené @fid s>sagml122
onvent  onal _F FarB St PRSI Bp s verp dralved %ﬂp%ehaﬁﬁ* 2 e stumry
i nvention ffy &eated br8GAehfoni 16t kours! meracmhng of she gaction mixtere, 56 mdoofovalernce
with routine p%&é@?&ﬂtdnﬁ%e BS106GT BXtPactdd Witk SORASOf EGTR THE Yice-cooled aqueous
phase was acidified to pH 1 with 37% HCI and the precipitate collected by filtration
‘and washed with water. S :
The crude product obtained was dned in-vacuo at 40°C and tnturated with EtOAc to
20  yield 4.8 g of the title compound. '
C14HgNO2S
M.P. = 181-183°C
- M.W. =255.29
* LR.(KBr): 1620 cm1.
25 300 MHz !H-NMR (DMSO-dg): 5 8.60 (d 1H); 8.45 (s, 1H); 8.10 (m, 2H); 7.78 (m,
- 2H); 7.68 (t, 1H); 7.22 (m, 1H). '

DESCRIPTION 6 .

2-(2-furyl)quinoline-4-carboxylic acid

30 - : _ _ |
5 g (34.0 mmol) of isatin, 4 ml (40.8 mmol) of 2-acetylfuran and 6.3 g (112.2 mmol)
of potassium hydroxide were dissolved in 40.9 mi of abs. EtOH and the slurry heated
at 80°C for 12 hours. After cooling of the reaction mixture, 50 ml of water were

. added and the solution extracted with 50 ml of Et20. The ice-cooled aqueous phase

35 was acidified to pH 1 with 37% HCI and the precipitate collected by filtration and
washed with water. The crude product obtained was dried in-vacuo at 40°C to yield
8.5 g of the title compound.
C14H9oNO3
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be fornul ated, for exanple for rectal adm nistration as a suppository. They -
may al so be formulated for presentation in an injectable formin an aqueous
or non-aqueous sol ution, suspension or emulsion in a pharmaceutically :
accept abMWO?¥8M8I e.g. sterile pyrogen-free water or a pé’f‘@'ﬁl’éﬁ’%ﬂl"?/

- acceptable oil or a mxture of liquids. The liquid 35 may contain '

bact eri ost aﬁi%&ga‘gggézs anti-oxidants or other preservatives, buffers or
solutes to er solution isotonic with the blood, thickening agents,
suspendi ng agents or other pharnmaceutically acceptable additives. Such
forms W ll Repgs in unit dose formsuch as arrpoul es or disposable
injection devices or 1n multi- ‘dose_forns such as a bottle fromwhich the

" appropriate dose may be ZnfZ-fayhqpinelinerd-carboxylicacid chloride,; concentrate
whi ch cap be used to prepare an injectable formulation. The conpounds of

LS | ouent sl 0 BialF o2 SRRl SHRHAL we AR, o) alf & ERBCE Pl ©
f or nul at i on solutipn i wasngooled atpd0iC and &heg (352 mmelh ofn2-(rfenyl)quinokinedy ri er

optional ly R boﬁ*l.ﬁ:oﬁ,'i?‘%ré adaéd m%e%&uéﬁmwwp H:ﬁightat
Preferred spra @mm gg mcronl sed C@Sp Lé &?er es In
combi nat i on 9@ praieAto grymess o ¥igld L2 g 0 ;&Ee puBdent the
sedi ment@t i de)\inmmud!r@uﬁﬁcaﬁonl es. Pref erabl y, the:-conpound particle
size is fro ﬁﬂo&N to 10 mcrons. 10 A further node of

admi ni stratig conmpounds of the invention conprises transdermnal

~delivery ut MMi=g%h7&ki n-patch fornulation. A preferred fornulation
conpri ses a conpound of the A nvention di _spersed in a pressure sensitive ‘

DESCRIPTION 8 S ' :
15 : 2-(4-pyﬁdyl)quinohne-4-earboxyhc acid hydrochloride

5g (340 mmol) of isatin, 4.5 ml (40 8 mmol) of 4-acetylpyndme and 6.3 g (112.2
mmol) of potassium hydroxide were dissolved in 40 ml of abs. EtOH and the slurry
heated at 80°C for 12 hours. After cooling of the reaction mixture, 50 ml of water
20  were added and the solution extracted with 50 ml of Et30. The. ice-cooled aqueous
phase was acidified to pH 1 with 37% HCIl and the preclpltate collected by filtration
and washed with water.
The aqueous solution was evaporated in-vacuo to dryness, the residue: triturated with
EtOH and filtered off. Evaporation of the solvent afforded 6.0 g of the crude title
25 compound. This product was combined with the previously obtained precipitate and
recrystallized from toluene containing traces of MeOH to yleld 4.5 g of the title
compound.
- C15H1oN202 . HCl
_ MP. =297-301°C -
30 MW.=286.72
LR. (KBr): 1705; 1635; 1610 cm-1.
300MHle-NMR(DMSO-d5) 6890(d,2H) 870(m.2H) 850(s,2H) 8.28 (d
' lH). 7.89 (dt, 2H). -

35
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adhesi ve whi ch adheres to the skin, thereby permtting the conpound to

di ffuse fromthe adhesive through the skin for delivery to the patient For
a constant rate of 15 percutaneous absorption, pressure sensitive

adhesi ves KWOWA/32948t he art such as natural rubber or siliconRCHERSHOMsed.
As nentioned above, the effective dose of conpound depends on the

particul ar co ound e Io ed, the condition of the patient and on the
frequency and nistration. A unit dose will generally contain

from20 to 1000 rrg amdl-ﬁihdl utholinebd-yarbokylicacid ahloridedrydsschiaridd0 ny, in
particul ar 50, 100, 150, 200, 250, 300, 350,400,450, or 500 ny. The
conposition nargbe adnmi ni stered once or nore times a da for exa

e 2, 3
or 4 tines dai L mhfi@4 mmalbofioxalsl Fhlodde avers dissolyed iy 68 ml of GH2 boﬁﬂal |y
be in the rﬁngmdzﬂﬁ Wi iy a-1 o%ta@ar:ﬁ ¢14/4 tnixiol) ruftz-dopmayuqhmnﬁﬁ-m n

from2 to 20 cti, ent ' | f
om0, 2 Rl e o T g A o
t oxi col ogi cal &2 haurg armwmmmmwmdmmeasm lﬂ/@ﬁtg of thetitden
adm ni stered i “?0?'9 W on. The present invention also
provi des a met{':;b oé treat nment an ‘/edgﬁ)hprophyl axis of the Primary and
Secondary Condf158e(dNeQ - FHnal s particularly 30 humans, which conpri ses
adm ni steri;mg MW. ERgsnarmual in need of such treatnent and/ or prophyl axi s
an effective anobunt of a conpound of fornmula (I) or a pharmaceutically

acceptabl e salt or solvate thereof. The invention further provides a nethod
for the treat nBKAMPLE br prophyl axis of the Secondary Conditions in

manmal s, particularly nolivéii-¢afigxainiide t O t he

manmal in need of suc% treat nent -and/ or prophy axis an effective anount of
an NK3 receptor antagonist. The activity of the conpounds of the present
i nvention, 15s N#Z3ml i(94ntimol) sf (R,S) a-methylbenzylamine and 1.6 ml (11.7 mmol) of

triethylamine (TEA) were dissolved, under nitrogen athmosphere, in 50 ml of a 1:1
 mixmure of dry CHyClp and CH3CN. |
20¢g (7.8 mmol) of 2-phenyiquinoline-4-carbonylchloride, dlssolved in 50 ml of a
1:4 mixture of dry CH,Cl, and DMF, were added dropwise to the ice-cooled solution
20  of the amines and the reaction was kept at 0°- 5°C for 1 hour and left at room
temperature overnight.
The reaction mixture was evaporated in-vacuo to dryness, the residue was dissolved
in EtOAc and washed twice with a sat. sol. of NaHCOs3. The organic layer was
separated, dried over Na3SOy, filtered and evaporated in-vacuo to dryness.
25  The residual oil was crystallized from EtOAc to yield 1.1 g of the title compound as a
~ white solid. |
Ca4H2gN20
M.P. = 156-157°C
MW.=35243
30 Elemental analysis: Caled. C.81.79; H5.72; N,7. 95
 Found C,81.99; H,5.69; N,7.89.
LR. (KBr): 3240;1645 cm™1.
* 300 MHz 1H-NMR (DMS0-dg): 6 9.29 (d, 1H); 8.32 (d, 2H); 8.13 (4, 1H); 8.13 (s,
1H); 8.06 (d, 1H); 7.81 (ddd, 1H); 7.68-7.52
35 _ ' ~ (m, 4H); 7.47 (d, 2H); 7.39 (dd, 2H); 7.27 (dd,
| " 1H); 5.30 (dq, 1H); 1.52 (d, 3H).
MS (EL; source 200 °C; 70 V; 200 mA): 352 (M+.); 337; 232; 204; 77.
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determned by their ability to inhibit the binding of the radi ol abel | ed
[err] ligands, [err] -Senktide, to guinea-pig and human NK3 receptors 14
WO 95/ 32948 (Renzetti et al, 1991, Neuropeptide, 18, 104-114; Buell et aI
1992, FERDosA284gl ), 90- 95; Chung et al, 1994, Bi ochem Bm}msssmm
Commun. 198(3), 967-972). The binding assays utilized allow the

determ nation of the concentration of the individual conpound required to
reduce by 50%the [err] and 5 [err] specific binding to NK3 receptor in

equilibriu bk igops - (1 C50) . Binding assays provide for each conpound
tested a ne al ue of 2-5 separate experi ment s erformed in
duplicate or tripl |%&W~(WW&¢W@W“%MM@&R @sent invention

show | C50 vaI ues in the range 1-1000 nM in parti cuI ar, in guinea- pig
cortex anes b e errls=S ' Qunds,_of. the 10

 Exanpl es 22 %‘g Eﬁgngfg {?‘{< %1?1!9?[%' ﬁxgll%gnzy g‘n@i@B

respecti vel Yll(?nﬁihol)'ﬁfélw.ﬂrg @g&mmol)mfarphmquumohﬂﬂekubmmﬁkmdcfmt he

present i nv %E Sﬁ? #)Eﬁsggq ME.tY to inhibit
senkti de-i n uce raction nea- pl | | eum (Maggi et al, 1990,
Br. J. Pharﬂﬁéd@l‘k'llOP thewactipponixgre Was carried o blneﬂ‘% asdasenibeduscl e

(Hal'l et al jn EX991 ThE4bsiduhl ofihwas Baetallized Trond EtOAca0 dridld el g Nf3thd Title
recepto rredl ated Ca++ nobilization (Mchizuki et al, 1994, J. Biol. Chem

269, 9651- 98 ? Ui hea- pig and rabbit in-vitro functlonal assays provide
for each cofhgHngNpBsted a nmean KB val ue of 3-8 separate experinments, where
KB is the cgppen IBEtIPQ‘COf t he i ndi vi dual corrpound required to produce a
2fo|dr|ghhvv%,rds _ _ '

[0]p20 =+ 25 (C =0.5, DMF)
15 LR.(KBn): 3240; 1645 cm"1.
300 MHz IH-NMR (DMSO-dg): § 9.29 (d, 1H); 8.32 (d, 2H); 8.13 (4, 1H); 8.13 (s,
1H); 8.06 (d, 1H); 7.81 (ddd, 1H); 7.68-7.52 (m,
4H); 7.47 (d, 2H); 7.39 (dd, 2H); 7.27 (dd, 1H);
5.30 (dg, 1H); 152(d 3H) -
20 MS spactra. was identical to that of the Ex. 1.

EXAMPLE 3
R—(-)-N-(a-mmylbemyl)-z-phenquuinoﬁne#earboxanﬁde

25 Prepared as Ex. l from 1.2 ml (9.4 mmol) of R-(+)-'a-methylbenzyla.tnine, 1.6 ml
(11.7 mmol) of TEA and 2.0 g (7.8 mmol) of 2-phenylquinoline-4-carbonylchloride
in 100 ml of a mixture of CHyCly, CH3CN and DMF. The work-up of the reaction
mixture was carried out in the same manner as described in Ex. 1. The residual oil
was crystallized from EtOAc to yxeld 1.1 g of the title compound.

30 CpqH0N20
M.P. = 158-160°C
MW.=35243
[oip20 =-25 (C=0.5,DMF)

LR. (KBr): 3240; 1645 cm-1.
35 The lH-NMR and MS spectra were identical to those of the Ex. 1 and Ex. 2.

20
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i h the concentration-response curve of senktide. Human receptor functional
assay 20 allows the determ nation of the concentration of the individual
conpound required to reduce by 50% (I C50 val ues) the Ca++ nobilization

i hduced by WRISYME st NKB. ‘In this assay, the conpounds of FRIESPURH

I nventi on behave as antagoni sts. The therapeutic potential of the conpounds
of the present invention in treating the conditions can be assessed using
rodent di sease nodels. 25 The followi ng Descriptions illustrate the
preparation of the intermedi ates, whereas the Exanples illustrate the
preparation of Eha g unds of the present invention.- The compounds of the

e au not ne R ShRioRgmeGoEReanDb al Z e RO Fsbosamice
PCT/ EP95/ 02090 11.7 nl (136.3 mmol) of oxalyl chloride were dissolved in
Lo ot TR b e PG e o2 Gl Ao
SR L Svanor g6t 3. GRS Ay byl deiodad 0 PRI
used v thout 10 el et e s ol e s
10 2.5 g (12.1 mmol) of dicyclohexylcarbodiimide (DCC), dissolved in 10 ml of dry,
CH2C12, were added dropwise and the solution was allowed to reach room
temperature, stirred for 5 hours and left overnight. '
The precipitated dicyclohexylurea was filtered off and the solution was evaporated in-
vacuo to dryness. The residue was dissolved in CH2Clp and then washed with HyO.
15 The organic layer was separated, dried over NaSO4 and evaporated in-vacio to
dryness to obtain 6.0 g of a crude product which was dissolved in 20 ml of CH,Cl
and left overnight. Some more dicyclohexylurea precipitated and was filtered off.
The solution was evaporated in-vacuo to -dryness and the residue flash
chromatographed on 230-400 mesh silica gel, eluting with a mixture of hexane/ethyl
20  acetate 3:2 containing 0.5% NH4OH. The crude solid obtained was triturated with
warm i-Pr,O, filtered, washed and dried to yield 1.1 g of the title compound.
Ca5Hz0N203 |
M.P. =170-172°C
M. W. = 396.45
25 Elemental analysis:  Calcd. C,75.74; H,5.09; N,7.07;
| Found C,75.88; H.5.12; N,7.06.
LR. (nujol): 3240; 1750; 1670 cm"1. -
300 MHz 1H-NMR (DMSO-dg): 8 9.72 (d, 1H); 8.28 (dd, 2H); 8.20 (dd, 1H); 8.13
- . 7 (dd, 1H); 8.11 (s, 1H); 7.83 (ddd, 1H); 7.66
30 _— . (ddd, 1H); 7.60-7.50 (m, SH); 7.47-7.37 (m,
' 3H); 5.78 (d, 1H); 3.72 (s, 3H).
MS (EI; source 200 °C; 70 V; 200 mA): 396 (M+.); 337; 232; 204.

35
EXAMPLE 5
(+)-(S)-N-[a-(methoxyearbonyl)benzyl]-2-phenquuinoline-4-cnrboxamide
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DESCRI PTION 2 10  7- et hoky- 2- phenyl qui nol i ne- 4- car boxyl i ¢
add 5 g (28.2 mmol ) of 6-nethoxyisatin, 4 m (33.8 mmvpl) of acetophenone

and 5.2 g %ﬂ? gm)l) of potassi um hydroxi de were dissolved in 22.9 m of -
abs. Et OH and tH® slurry heated at 80[err] for 42 hours. ARCIEROEING g of

the reaction m xture, .50 m of 15 wat er- were added and the sol ution

~

Co ph 1w th2ird @) singh CiF, ippfgh PERICRoivRME 1Y BRRC Rt dndermcned

with water. TH©28®athmosphess. ied0 miof dry THFiand 3Qaulof4FH3MNerr] to yield 7.0 g
anal ysi s: | R a0 O1) 30 et ablortep ey 0 o G700
LR (KBr): 3% Fﬂ‘i’g%‘tfp‘f‘é’r“ﬁ] ’.‘5_’5-2&&%%%?@ ot N-hydroxyberzomiazole (HOBT)
7- et hlox?/S ghmm{w@memuetmwmmmmommi de 2.8 ni 2”33 ig)ommw;)s
e Y 10 gnsserenet bt i 950, i il ol
4- car boxy| i cthESPHLQR was 0Pro¥ G fom i hour and, thep & s9om emperatupe Son R bodrs f t
over ni ght at mogmcimaraem@eagwwas E¥tefa’ GIf URd! the R6M0E6H Tvh r%tbc?bp 7g
Obp he T €y 20Bne dhfhess! 158 it Whs HHNEY inPiHCl,"8d Wikhed St 156, sat " -
- 10 sol. NaHCO3, 5% citric acid, sat. sol. NaHCO3 and sat. sol. NaCl. '
The organic layer was separated, dried over NaSO4 and evaporated in-vacuo to
' dryness; the residue was dissolved in 20 ml of CH,Cl5 and left overnight. Some more
dicyclohexylurea precipitated and was filteredoff, =~ (
The solution was evaporated in-vacuo to dryness to obtain 2.6 g of a crude product
15  which was triturated with petroleum ether, filtered, washed with i-PrO and then
- recrystallized from 70 ml of i-PrOH to yield 1.7 g of the title compound.
- Ca5H0N203 ST e : -
M.P. = 180-181°C _
MW, =396.45 _ -
20  LR. (nujol): 3300; 1750; 1640 cm-1. |
[cdp20 =+42.0 (C =0.5, MeOH). . |
The 1H-NMR and MS spectra were identical to those of Ex. 4.

EXAMPLE 6 | |
25 (-)-(R)-N-[a-(methoxycarbonyl)benzyl}-2-phenylquinoline-4-carboxamide

Prepared as Ex. 5 from 2.0 g (8.0 mmol) of 2-phenylquinoline-4-carboxylic acid, 1.7
g (8.4 mmol) of (D) methyl phenylglicinate hydrochloride, 1.1 ml (9.9 mmol) of N-
methyimorpholine, 2.1 g (15.5 mmol) of HOBT and 1.85g (9.0 mmol) of DCC in 70
.30 - -ml of dry THF and 30 ml of CH3CN. _
The work-up of the reaction mixture was carried out in the same manner as described
in Ex. 5. The crude product obtained (3.5 g ) was triturated twice with warm i-PryO,
filtered, washed and then recrystallized from 80 ml of i-PrOH to yield 2.3 g of the
title compound. - |
35 CasHpoN203
M.P. = 180-181°C
- M.W. =396.45 -
LR. (nujol): 3300; 1750; 1640 cm-1.



DESCIQI PTI ON 4 7- hydr oxy- 2- phenyl qui nol i ne- 4- car boxyl i ¢ aci d hydroi odi de 16
WD 95/32948 1.5 g (5.4 mmmol ) of 7-nmet hoxy-2-phenyl qui nol i ne-4-carboxylic

acid were aa,g’e%g ggo?étmnvvl se to 50 m of 57% aqueous HI. The pepgpdsdBooo
m xture was Pa%8d and vi gourously stirred for 5 hours; then it was

evaporated in-vacuo to dryness to yield 5 2.1 g of the title conpound.

[err] MW = 33?l 5 0&586)) e]&% 1650; 1620 [err] 10 DESCRI PTI ON 5
2-(2-thienyl)q I|ne oXy acid 5 mmlz of isatin, 4.4 m
(40.8 mmol ) of mé&bmmmwmwersx@ngcagm ot assi um

hydr oxi de were dissolved in 40 ml of abs. EtOH and the sI urry 15 heated at
80[err] for 16 ter cooling of the reaction m xture, 50 nml of. water
wer e added and ion extracted with 50 ml of [err].. The ice-cooled
aqueous phase was ¢R,S)HN-[e(methoxyéatbonylhesyll-Tiaiethoxy-2-phenylquinplinerde
collected by filtration and washed w t paphgkdrhideThe crude product obtained
was dried in-vacuo at 40[err] and triturated wth EtOAc to 20 yield 4.8 ¢
of the title conpound. - [err]’

1.0 g (5.0 mmol) of (D,L) methyl phenylglicinate hydrochloride were dissolved,
" under nitrogen athmosphere, in 30 ml of dry DMF. '
10 2.5 g (18.1 mmol) of anhydrous potassium carbonate were added and the solution
cooled at 0°C. ' -
0.7 g (2.3 mmol) of the compound of Description 3, dissolved in 25 ml of dry DMF,
were added dropwise and the solution was kept at 0°- 5°C for 1 hour and at room
temperature overnight. :
15 The reaction - mixture was evaporated in-vacuo to dryness and the residue was
dissolved in EtOAc and washed twice with HyO. The organic layer was separated,
-dried over NapSQy, filtered and evaporated in-vacuo to dryness. '
The residual oil was flash chromatographed on 230-400 mesh silica gel, eluting with
a mixture of hexane/ethyl acetate 3:2 containing 0.5% NH4OH to afford 0.1 g of the
20 crude product which was triturated with i-Pro0O to yield 0.08 g of the title compound.
CogH2oN204 -
M.P. = 187-190°C
M.W. =426.48 ,
LR. (KBr): 3220; 1750; 1660; 1620 cm-1.
25 300 MHz 1H—NMR (CDCl3) 5 : 8.13-8.08 (m, 3H); 7.80 (s, 1H); 7.55-7.38 (m, 9H);
7.21 (dd, 1H); 7.02 (d broad, H); 5.88 (d, 1H); 3.97
(s,3H); 3.80 (s, 3H).
MS (EI; source 200 °C; 70 V; 200 mA): 426 (M+.); 367 ; 262 ; 234; 191;77.

, 3;0 EXAMPLE 8
(R,S)-N-[a-(meﬂloxyeerbonyl)benzyl]-7-hydroxy-2-phenquuinoline-4—
' carboxamide

" Prepared as Ex. 5 from 2.1 g (5.3 mmol) of the compound of Description 4, 1.08 g
35 (5.3 mmol) of (D,L) methyl phenylglicinate hydrochloride, 1.5 ml (10.7 mmol) of
TEA, 178 (125mmol)ofHOB‘l‘and 1 2g(58mmol) 0fDCCm70mlofdryTHF

and 30 ml of CH3CN. : :
The work-up of the reaction mixture was carried out in the same manner as described
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MP. = 181-183[err] MW = 255.29 |.R- (KBr): 1620 [err] 25 300 Mz
[err]H-NVR (DVMSO-d6): 8 8.60 (d, 1H); 8.45 (s, 1H); 8.10 (m 2H); 7.78 (m

2H); 7.6 ' ; 7.22 (m 1H). DESCRI PTION 6 .
2-(2- fur§’| %ﬁslz#gl)lne 4-carboxylic add 30 5 g (34.0 mol) OFTI§%1020004 m
(40.8 mmol ) of 2- acetylfuran and 6.3 g (112.2 mmol ) of potassi um hydroxi de

wer e di ssol yedey n54qhg & % &Ie@ngagl*ﬁ ‘gg %@e?%% 8(&[ ﬁrr] f-or

12 hours. After c¢oollng t react| on er were added
and the sol EHCF'H‘FS@FF %FPYFF d(ﬂ'&% F‘e“ﬂ¢§°m“%ol ed aqueous

phase 35  WasHagNs0Df i ed to pH 1 with 37% HAO and the precipitate collected
by fi Itratl an%w&d with water. The crude product obtained was dried
i n-vacuo at err ield 8.5 g of the title conpound. [err] 17 WO
95/ 329485 M M.V =283.453 DESCRI PTI.ON 7 .2 (2-f uryl’) qui nol i ne- 4- carboxylic acid

chloride 5 LR.(KBn: 3270; 1750; 1650; 1620 cmL.
300 MHz IH-NMR (DMSO-dg):  10.30 (s broad, 1H); 9.64 (d, 1H); 8.2 (d, 2H); o
- 8.04 (d, 1H); 7.85 (s, 1H); 7.60-7.34 (m, 9H);
7.21 (dd, 1H); 5.74 (d, 1H); 3.71 (s, 3H).
10 MS (EI; source 200 °C; 70.V; 200 mA): 412 (M+.); 353; 248; 220; 77.

EXAMPLE 9 o o -
' (R,S)-N-[a-(cnrboxy)benzyl]-7-methoxy-2-phenquuinohne-4-earboxamde ‘
' hydrochloride :
0.18 g (0.4 mmol) of the product of Ex. 7 were dissolved in 10 ml of 10% HCl and 5
ml of dioxane. The reaction mixture was refluxed and stirred for 3 hours, then
‘evaporated in-vacuo to dryness. . :
The crude product was triturated with warm EtOAc (conmmng a few drops of EtOH)
20 toyield 0.16 g of the title compound.
C25HgN204HCl
M.P. = 228-230°C
MW. =44891
LR. (KBr): 3180; 1735; 1655; 1630 cm-l
25 300 MHz !H-NMR (DMSO-dg): 8 9.6 (d, 1H); 8.26 (dd. 2H); 8.14 (d, m), 7.98 (s,
: 1H); 7.63-7.52 (m, 6H); 7.46-7.36 (m, 3H); 7.33
(dd, 1H); 5.66 (d, 1H); 3.98 (s, 3H).
MS (EI; source 200 °C; 70 V; 200 mA): 412 (M+.); 368 ; 262; 234; 191; 77.

30 ° EXAMPLE 10
(R,S)-N-[a-(methylanﬁnocarbonyl)bemyl]-Z-phenqumnoline-d-carboxamide

0.45 g (1.1 mmol) of the product of Ex. 4 were dissolved in 40 ml of 33%
- MeNH2/EtOH; a catalitic amount of NaCN was added and the reaction mixture was
35 heated at 70°C for 1 hour in a parr apparatus. The internal pressure rised to 40 psi.
" The solution was evaporated in-vacuo to dryness and the residue was triturated with
water, filtered, dried and recrystallized from a mixture of i-PrOH (50 ml) and EtOH

(30 ml) to yield 0.2 g of the title compound.
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52 m (60.4 mml) of oxalyl chloride were dissolved in 70 mM of [err]. The
solution was cooled at -10[err] and 8.5 g (35.5 mmol) of

2-(2-furyl )%&ZJ: e-4- carboxylic acid were added portionw ?ET

reaction m X s left overnight at roomtenperature and en evaporat ed
to dryness to yield 9.2 g of the title conpound, 10 wused w thout further

purification. %%M@ = 257.78 DESCRI PTION 8 15
2-(4- pyr|dyl)qu 1 carboxyllc acid hydrochloride 5 g (34.0 mmol) of
isatin, 4.5 M M h#6BJC of 4-acetyl pyridine and 6.3 g ('112.2 nmol ) of

pot assi um hydrqvxlwle_—ggzsmdl ssolved in 40 mM of abs. EtOH and the slurry °

heat ed at SGCf ho S, action m xture, 50 m of
wat er 20 %‘B ‘Fhect&&duﬁ)g%bggfsgétggl f.h 50 M of [err]. The
i ce-cool ed équeous phase was Foumtd 1Q,25165;d.5:341Nvk0t535. 37% HO and the

erCI pi tate colflipeeks gi) 2306 ish%6.al66811 ?ﬁdwshed with water. The aqueous ]
ErH and 111 iR M bR abn-dor 4 Batie, Y8557 R fe SHDE 0

Cl‘b;,lde tidt le 25 tcotrrpoung Thi s |tor|o|duct 3Ky 80riddde dH) 75?-0&50 (i, 68 UBA0- f
‘obtai ned precipitate and recrystallize races o
MeOH to yield 4 d-’éﬁ ééﬂ* %%3‘1%28595,@?%

of the title co rr] 30
M W =286. 720] Ms&snsquthmwﬂ@s& (M+.3887:04%2: 304; V7.1 NVR
(DI\/SO[er_r]) [err] 8.90 (d, 2H); 8.70 (m 2H); 8.50 (s, 2H); .8.28 (d,
EXAMPLE 11

(R,S)-N-[o'.-(meﬂloxycarbonyl)benzyl]-z-(z-ﬂuenyl)quinohne-4-carboxamide

15 Prepared as Ex. 5 from 2.0 g (7.3 mmol) of 2-(2-thienyl)quinoline-4-carboxylic acid,
' 1.7 g (8.4 mmol) of (D,L) methyl phenylglicinate hydrochloride, 1.1 ml (10 mmol) of
N-methylmorpholine, 2.1 g (15.5 mino,l) of HOBT and 1.85 g (9.0 mmol) of DCCin
70 ml of dry THF, 30-ml of CH3CN and 10 ml of CHaClp.
The work-up of the reaction mixture was carried out in the same manner as described
20 in Ex. 5. The crude product obtained was crystallized from EtOAc and then
recrystallized from abs. EtOH to yield 0.9 g of the title compound.
C23HgN2038 |
M.P. = 178-180°C
MW, =402.47
25 FElemental analysis: Calcd. C,68.64; H,4.51; N,6.96;
Found C,67.50; H,4.99; N,7.43.
LR. (KBr): 3300; 1745; 1645 cm-1.
300 MHz 1H-NMR (DMSO-dg): § 9.70 (d, 1H); 8.12 (d, 1H), 8.08 (s, lH), 8.04 (d,
1H); 8.02 (d, 1H); 7.19 (t, 1H); 7.76 (d, 1H);
30 —_- 7.62 (t, 1H); 7.53 (d, 2H); 7.46-7.37 (m, 3H); 7.3
_ (dd, 1H); 5.68 (d, 1H); 3.68 (s, 3H).
MS (EI; source 200 °C; 70 V; 200 mA): 402 (M+.); 343; 238; 210; 77.

EXAMPLE12
35 (R,S)-N-[a-(methoxycarbonyl)benzyl]-z-(z-mryl)qmnohna&mrboxanude

Prepared as Ex. 1 from 7.2 g (35.5 mmol) of (D,L) methyl phe_nylglicinate
hydrochloride, 12.4 ml (88.8 mmol) of TEA and 9.1 g (35.5 mmol) of crude 2-(2-
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1H); 7.89 (dt, 2H). 35 18 WD 95/ 32948 DESCRI PTI ON 9

2- (4-pyridyl)quinoline-4-carboxylic acid chloride hydrochloride 1.3 m
(10.4 mol) of -oxalyl chloride were dissolved in 60 mM of [err The 5
sol ution I¥P¢Bd at -10[err] and 3.0 g (14.4 mol) of PCT. 95102000
2- (4-pyridyl)quinoline-4- carboxylic acid hydrochlorlde wer e added

o Svanoe e Ata MGl 18 o Ry R it FRCand © 2"
wi t hout furt H3MFpih¢ Workiup of thd reactionHGixuir® was! ddtried &ﬁﬁn&ﬂe Wﬁiﬁnér
(o e ey Ry enzyggmggwg@efmga@%@em HEO stad g (94

'F%A met h
triethylam neﬂc(f i QS‘F‘ sol ved, under nitrogen athnosphere, in 50 nl of
a 1:1 m xbur €xH gNyOlgerr] and [err]. 2.0 g (7.8 Mol ) of '

2- phenyl qui n ng nyl chl oride, dissolved in 50 ml of a 1:4 mxture
of dry [err]qu”’ Bﬁ)ﬁq%@ added dropwi se to the ice-cool ed solution 20 = of

the anines aldW. mlon was kept at 0- 5[err] for 1 hour and left at
room t enper alElintentil @hAly€S! - Calcd. C,71.49; H,4.70; N,7.25;

“Found C,71.67; H4.74; N,7. 17
10  LR. (KBr): 3300; 1750; 1650 cm-1.
300 MHz 1H-NMR (DMSO-dg): 5 9.72 (d, m), 8,12 (d, 1H); 8.06 (d, 1H); 7.96 (dd,
1H); 7.92 (s, 1H); 7.80 (ddd, 1H); 7.62 (ddd,
1H); 7.52 (dd, 2H); 7.45-7.35 (m, 4H); 6.73 (dd, {
1H); 5.77 (d, 1H); 3.74 (s, 3H). ‘
15 | MS (EI; source 200 °C; 70 V; 200 mA): 386 (M+.); 327; 222; 194; 77.

EXAMPLE 13
(R,S)-N-[a-(methoxyearbonyl)benzyl]-z-(prﬁdyl)quinoline-&carboxanﬁde

20 Prepared as Ex. 1 from 3.4 g (16.7 mmol) of (D,L) methyl phenylglicinate
hydrochloride, 3.9 ml (27.8 mmol) of TEA and 3.0 g (11.1' mmol) of 2-(4-
pyridyl)quinoline-4-carbonyichloride in 100 ml of a mixture of CH»Cl, CH3CNand
DMF. The work-up of the reaction mixture was carried out in the same manner as
described in Ex. 1. The crude product obtained was recrystallized three times from

25 EtOAc to yield 1.9 g of the title compound

Ca4H19N303
MP. = 172-174°C
MW.=39743
- Elemental analysis: Calcd. C,72.53; H,4.82; N,10.57;

300 . ' Found C,71.87; H4.87; N,10.44.
LR. (KBr): 3240; 1750; 1670 cm-1. | o
300 MHz 1H-NMR (DMSO-dg): 5 9.74 (d, 1H); 8.79 (dd, 2H); 8.27-8.17 (m, SH);
7.89 (ddd, 1H); 7.74 (ddd, 1H); 7.54 (dd, 2H);
7.47-7.38 (m, 3H); 5.8 (d, 1H); 3.75 (s, 3H).
35  MS (EL source 200 °C; 70 V; 200 mA): 397 (M+.); 338; 233; 205; 77.

' EXAMPLE 14
(R,S)-N-[a-(methoxymrbonyl)-z-tluenylmethyl]-z-phenquuinohne-&t-
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The reaction mixture was evaporated in-vacuo to dryness, the residue was

di ssolved in Et QAc and washed twice with a sat. sol. of [err]. The organic
| ayer was swparat ed, dried over [err], filtered and evapor at ed I n-vacuo to
df yness. 013§829485i dual oi | -was crystallized from Et OAc t oP§GTEPEO00D o o
the title conmpound as a white solid. [err] MP. = 156- 157[err] MW = -
352.43 30 Elenental analysis: Calcd 1. 7;9 H 5.72; N, 7.95; Found
C,81.99; H,5.69; N, 7.89. I.R (KBr): 3%" err]. 300 MHz [err] H NWR
(DVBO- db) : 8929(d 1H); 832(d 2H) 8.13 (d, 1H); 8.13 (s, 1H; 8.06

(d, 1H); 7.81 1? 7 {5 4 mmol) of (DL) methyl thienylglicinaté M
4H); 7.47 (d, 9 (dd 52 (d,
3t|)|). VB (EI( S e@ﬂ%@?%ﬂr]m ﬂﬁ/ )rﬁfr) M(%O& 3@% ) éo& 77.

19 WO 958 32 Péhylquinoline-4-carbonylchloride in 100 ml of a mixture of CHyCly, CH3CN and

PCT/ EP95/ 02000

S-(+)-N-([ err] Dﬁlﬁ’ﬁ*{wﬁ%m ogﬂbehenyqo&u?’rf&mne? %ag%do%itnﬁnc}he game BPenﬁaP%d as
Ex. 1 from 1. 2described in Bxol.) Ther crade produet phtained rxas ieqrysiallizad tbree tings fronmg 11, 7
ol ) of TEA, EiGAS yieRd 0168§ bf the tﬂlelébﬁi@bhﬁt_l“ nol i ne- 4- car bonyl chloride in

C23H)gN2038
10 M.P.=144-145°C
M.W. =402.47
Elemental analysis: Calcd. C,68.64; H,4.51; N,6.96;
Found C,68.81; H,4.46; N,6.96.
_LR. (KBr): 3295; 1745; 1640 cm-1.
15 300 MHz !H-NMR (CDCl3): & 8.25 (dd, 1H); 8.22 (dd, 1H); 8.17 (dd, 2H); 7.95 (s,
1H); 7.78 (ddd, 1H); 7.60 (ddd, 1H); 7.56-7.45 (m,
3H); 7.35 (dd,1H) ; 7.20 (d, 1H); 7.05 (dd, 1H); 7.05
_ (s broad, 1H); 6.22 (d, 1H); 3.9 (s, 3H).
MS (EI; source 200 °C; 70 V; 200 mA): 402 (M+.); 343; 232; 204.
20 '
EXAMPLE 15
(R,S)-N-[a:-(methoxycarbonylmethyl)benzyl]-2-phenylquinoline-4-carboxamide '

Prepared as Ex. 5 from 1.39 g (5.60 mmol) of 2-phenylquinoline-d-carboxylic acid,
25 1.2 g (5.60 mmol) of (R,S) methyl 3-amino-3-phenylpropionate hydrochloride, 0.78
ml (5.60 mmol ) of TEA, 1.51 g (11.2 mmol) of HOBT and 2.31 g (11.2 mmol) of
DCC in 10 ml of dry THF, 4 ml of CH3CN and 7 ml of CHCl. The work-up of the
reaction mixture was carried out in the same manner as described in Ex. 5. The crude
product obtained was dissolved in CHCls and left at 0°C overnight. Some more
30 dicyciohexylurea precipitated and was filtered off.
" The solution was evaporated in-vacuo to dryness to obtain 1.4 g of a crude product
-which was triturated with a mixture of i-ProO/acetone 99:1 to yield 1.2 g of the title
compound as a white solid.
C26H22N203
35 M.P.=156-158°C
MW. =41047
Elemental analysis: 'Calcd. C,76.07; H,5.40; N,6.82;
Found C,75.77; H,5.38; N,6.94.
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100 M of a mixture of [err] and DVF. The work-up of the reaction mxture
was carried out in the same manner as described in Ex. 1. The residual oil
was cryst aiwig osRdodgr om Et OAc to yield 1.1 g of the title 10 conpound. [err}
MP. = 161-162[err] MW = 352.43 [[err]]Derr] = + 25 (C =PETEPI¥EY0 15°
LR (KBr): 3240; 1645 [err]. 300 Nk [err]H—NIVR (DIVBO[err]) 8 9.29 (d,

1H); 8.32 (d, IRHIKBQ 3§9 q7551 .06 (d, 1H); 7.81 (ddd,

1H); 7.68-7. 5%0(%%1}]4 5‘7 &@35 dd 2H) 7.27 (dd, 1H); 5.30
(dg, 1H): (ﬁ?’ép(‘hé aoﬁemmamcsmm 18); 8.b7 aEx 1.
EXAMPLE 3 R( ) - N—([err] rrethyl benzyl)l - i e 25
Prepared as Ex. 1 from1.2 m (9.4 rmgfg.}) &t,u jﬁhewgéég? ne,
1.6 m (11,7 mol) of TEA and 2:0 n%ﬂyﬁ 40 (dd 31 (ddd, 1H);

2- phenyl qui nol i ne- 4- car bonyl chl ori de 61601&0111),3065(3,3101);13;64(3295 (th& and
DMF. The wor kMsprMsmmzoeacn@v POO i) E4 M-SR Obhe i N the sang manner
as described in Ex. 1. The residual glIW) was crgsg‘tégﬁbl‘% Eélsfrom Et CAc to
yield 1.1 g of the title conpound. 30 [err] MP. = 158-160C MW = 352.43
[err]=-25 (C =0.5, DW) _ o
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"R (KBr): 3240; 1645 [err] 35 The [err]H NVR and MS spectra were

I dentical to those of the Ex. 1 and Ex. 2. 20 WO 95/ 32948

PCTI EP95/ 02000 EXAMPLE 4

(R S)N-[[ er rWOOsB298xycar bonyl ) benzyl ] - 2- phenyl qui nol i ne- 4- c RCRERISOLO0 5
2.0 g (8.0 mml) of 2-phenyl quinoline-4-carboxylic acid were dissol ved,
under nitrogen at hnosphere, in 130 mM of dry THF and 100 mM of [err] 2.0 g
(9.9 mmol) of (D, L) nethyl phenylglicinate hydrochloride and 1.5 m (10.7

nol ) of TEA were added andfTHE_Feactiomn M XTUre was ;coot ed at sierry.—110
2.5 9 (12.1 mmol ) of dicycl he% car bodiii mide: (DCC), idissal ved in:10; mf of
dry. [err], were added drop 's%and\twe .sok uti on was ial | owed.to reach fjoom
tenperature, stirred for 5 J@urd] ands | gfit overniight. iThe precipitated
di cycl ohexylurea was filterpdff ary phe s@ugjion was evaporatied:in- yacuo
to dryness. The residue was| & s<Spl véRi an [ &rF] Fand: t hen: washed wi th H2¢. 15
The organic | ayer was separ -driet-gver - fertteand -evapgor-at-ed-tn=va¢uo
to dryness to obtain 6.0 g oty RlcLuqg: mioduet: whighas: diissolyvied: i 20 m
of [err] and left overnight|§S We&iﬁ_ﬁoﬂa@jm@ ] iet mitgt &k gnd
was filtered off. The sol utj®n Sg: eyhpor 1% 2Nty ag aéte'-ohéyafesé'g&'ﬂdbmhe
residue flash chronat ogr aphee 3?4& i gacgg‘g SicFur ng. whifla
m xture of hexane/ethyl 20 ["aceffate 3;2:containing: 0.;5% [ert . iTHE " titge
solid obtained was trituratiegg Wifth:
| . 1D
E | R R L L R L
=]  : H H
€ 122233223238 888¢
& r AN Al AN AN A% AN AN AN A A AR AR AR AR 4
R EEEEEEREEEEEEER
2 IZLTELLLTTL LT T T OE g
= 2 |GJGSGIASSGITOSSS I
| a2 __%__aaaa8a94q4
. |EC 2L
: =t
: R
w [sigiacisaas '_=.-EEn>.‘_=
- n.gn.n.fn.n.n.-n..n.n.n.&__o':q'-n.f
€ |[zzzzzzizzozizooom
) Q
; : = mi = ;
" ; ﬂ QiQi0
€ D Eim DD ES s~ DD Tim T
€ |mmimozzzooszizoooz
& ([Zzmzzoszooooooom
o 2
o
: i e wiv e Sio oo of
; SIS SIS ZmESSSSS
+228888888883¢8s
[ Z§2§§_UU,UUUU§UU_UUUU
2 R R R R EREE
: ; : )
K : N =
ﬁ. ] - Nimtinmivimwoal DD ZING
. . -

29



30

o — -
mb. : - M~ (D) - n
? TB ... m.mm .8
>~ — Eco Q .
5 oofipoo8g = ol 1 ™ 8.
@ .Wo.oW[ 2-Ck 1gt : “v) N @ s
o X . S SP ©Ua ‘06€ TOINYTHIY) (s o NH L o)
- m_/l\m MX c . ) i 4 6¥'9 Q’ﬂ 19°°0
ZESTF.B] S54f /mou | _
tn&m“.wb.e mmefmm--me~ | .
2ESB7LS S8 Bed Ll | |
I - aus PO L N
N.,)( -0 - ! . a . :o .
S .,.M I~ ces 5 mA@N.E- . LY T8E TOINTTYSTH mm ) %z o @Hz«: o
SNCe BT 3T E L moa | . _
oo RSE= SSEpRw S . _ . _

ToRTe! H = _olLuw 1 ud_ N -
14H,(.\m.nnn WEnﬂ»ﬁUﬂV l.ﬁm . ) _.“ 005 ud Zl 91
T © C =l cBb T a "y NO0D oo . .

T 9 sm ~ mmwﬁum.- G S(Qlidy ‘91 | treee | COINTIHSTD | (W Ay o .@x{f H
s ®ts 3%27% i3 Shik< 18114 I : @\r "o
O - T . o . N T A v.-@
czh N 28354 2o ® — . n
s C ™ ~ e o = . : o . -
8so : ~ [ o ] s Rl PR I E b.a_.“..w__a m @ wpHORP Y | XF
— cC O . . eane - O 0 . .
s—38 | Q2. E ‘dwm | pRK | MW | Jumoay
dwror3“.h), weﬁﬁmm\ muov |
EmT TuSEg < k:
go8g T to momm O «— () + () Jo apropp oy
. — 5 I~ .
O _, ~— TI~O mm\H =
$BR o"forRE Lol poptind o

87 St T < g o aidoasonaads pue jeondieuy "Teuaew pazif[e1sK1521un 10 ‘PILLIN ._u
Saws.. 7 % 2 S ippadnoss are 6v-91 sajduiexg oy Jo %ESQES o030 e v Suipuodsaniod ay) woiy Suprers pazisoyiuks 1M SapLOY
o= Mm, %(ﬁwﬂwuﬂmmn_o; uonoeay ‘| uondiosag uimolio] puk (If) EjnULIO] JO PI UMOYS (I11) UINULIO} JO SAURUE PUE (11) JO SIPHOIYD 1Ko
- e) oy uf
oY 8 %um_w_mm_a*m,-_ pquOsap amnpaooad anoyiuks oy Suimoyioy pue ”MQH.EMV (D) TniLI0] (230038 Jo o1 sojdwrexg oy Jo spunodwiod 3y,
- =~ RT Ky LA Suimopioy s wm

LIS reudgre G Supswis pazisauuks arom (¢ aigey, Furmoroy
— ™~ 0 © I~ m A %S ©
o0 NoOm )meQO
25 TonNo® "8550
EQS2....iRT 00232
— —_ =) < T o Y— =
§S8ETT N u T 8se2 S



T.85

and the solution was kept at 0- 5[err] for

53§94Qours

t efrper at ur e

g (9.0 mol) of DCC, dissolved in 10 m of [err],

1 hour

The resi due was

room

C}ﬁSS

wer e added dropw se
and then at
The preC| pitated dicycl ohexyl urea wWagrk
and t he sol utlon evaporated in- vacuo to dryness.

d of f
ol ved

in [erl‘] and with [prr] sat 10. ol w [N/ AT N W ac_;_d_'_éﬁ
sol. [err] apd sa&} sol. Nadf. The organi 4 | ayer was| separated, dried ojer
[err] and ev @ra@ed i n-vacug to dryness; [the residup wassdi sqol vegy i n PO
m of [err] ang szt overni ght. Sone nore |di cycl ohexyl urg@ prdci pi gat ed and
was filtered 08f ~lthe solutign was evaporgted in-vacpho tosdryness #o obfain
2.6 g of a cf ude ﬂr whi ch was trliturated wyth petrolleum ethef,
filtered, wabhed T nd then recrdstallized from 70 Cf —PrCH to
yield 1.7 g pf thgltitle corrpound.' [err] MP. = 180-{181 C I\/IW = 396. 45| 20
| .R (nujol) 6‘30'5; 125@ 1640£ [err] & B4%50
Terr] HNWR ap peq‘tréa werle n cal toThgs of
(-)-(RN-[[e[ EL th@(gcarbo )@ e&zyl]-z Rey Reui
Prepared as 58f|lrom Z. 0 g (&7 “0-mmol )~ of| 2= pheny! g
acid, 1.7 g [8.4 ¥iol) of (D) met hyl phenvl gicipate hydrochlorlide, 1.1 :
(9.9 mol) of L+_ngthylnorphaline, 2.1 g (J15.5 mmol ) | of HOBT and 1.85g {9.0
nmol ) of DCCli@ §®0(30 i ofj[dry TF and 30nl & CH3CN. TR wof k- uiRof f-he
reaction m xjute~wgs carried jout in the sgme nmanner @s described in Ex.|5.
The crude prpddct gptai ned (3 5 g ) was trrturaied tywce wih rmJerr],
2 8 2 s S S
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filtered, washed and then recrystallized from80 ml of i-PrOHto yield 2.3

g of the title conpound. 35 [err] MP. = 180-181[err] MW ='396.45 |. R
(nujol): 3300; 1750; 1640 [err]. 22 WO 95/32948 [err] = -42.0 (C = 0.5,
MeCH) .. Th&WG¥/32348- NVR and MS spectra were identical to thoPETEHPISFH2000 4 and
5. EXAWPLE 7 5
(RS)-N-[[efr]- (AgThoxycarbonyl ) benzyT T /- met hoXy-ZfphenyT qur [iorte=2= .
car boxam de 1. an (5.0 nmmol ) jof (D, L) pethyl phenyfglicinate]hydrochlofide
wer e di ssol. ,@ynder nitroggn athnosphere, in 30 M of dry PpM. 10 2)5 ¢
(18.1 mol ) %ﬁ hydr ous potgssi um car ponate were F\dded and the sol utio?n
cooled at P[rrf.| 0.7 g (2.3 |mol) of {he conpound|of Description 3,
di ssolved jn 253f1 of dry DWVH, were adfled dropw se|and the splution wag
kept at O-f 5[ er&]f Tor I nour {and at. roPmterrperaiIU'é overntgpc.  I5 T
reacti.on n x5urg (was vapor atjed in-Mdacpo tQ drynesk ang, the residug wag
di ssol ved § g Et ®Ac aré ;@ashe t Wi e§vm h H .§Thie br gagy (% | ajer Hag
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diied over [err], filtered and evaporat ed i n-vacuo to dryness. The residual

oil ,was flash chromat ographed on 230-400 nesh silica gel,
acetate 3:2 containing 0.5%/[err] to afford 0.1

RPS(92¢08

m xture of hexane/ et hyl _
of the 20 WOP§@2Boduct which was triturated with [err] to J§¥E
the title conpound. C26H22N204 M P.

187-190[err]

MW = 426.48 |.R

eluting with a

g
g of

(KBr): 3220;| 1750=11660; 1620j [err]. 25 300 MHz [[err]H N
[err]: 8.13-B<D8 & 3H); 7.80 (s, 1H);]7.55-7.38|(m 9H);
7.02 (d broadTaH)&5.88 (d, 1H); 3.97 ($§,3H); 3.8
200 [err]; 70, §L0 mA) : 426] (M. ); 36f; 262; 234;
(RS N-[[err] ("ﬁet'ﬁc xycar bonyl ) benzyl ] - 71 hydr oxy- 2-{phenyl qui npl i ne- 4-
carboxam de Prepared as Ex. Sl from2. 1 ¢ (5. 3 nupl) of the conpound of
Description léel 1.'%2 g 35 (5.3 nmol) of {DL) nethyl} phenylglifkinate
hydrochloride,51.g§|mM (4057 nol) of ZEA Ll g~ 12.& Myl ) pf LHOBEK and 1.2
g (5.8 nmol) DK_,‘,QL in 30§m 0f2-.°dr§' ‘I%Eﬁagd go & of°-'.°[er§]. héﬁ\NOlé(-ur! of
the reaction néxt@le wad Barrj @ &t &n|tfe Sang ranger Hs desgi b& 23
WD 95/32948 | & g« - - S S|~ = - < - g
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in Ex. 5.  The crude product obtained was triturated with i-Pr20 and then
recrystallized twice fromi-PrOH to yield 0.06 g of the title conpound.
[err] MP. = 256-257[err] 5 MW = 412.45 |.R (KBr): 3270; 1750; 1650;
1620 [ernyo9s®fd4dk [err] H-NVR (DMSQd6): [err] 10.30 (s broeci/EBRdS)02008. 64 (d,
1H); 8.22'(d, 2H); 8.04 (d, 1H); 7.85 (s, IH,; 7.60-7.34 (m 9H); 7.21 (dd,
1H); 5.74 [0, T 3. 7L (5] .3H). 10 EW\/b (CEl, sogrce 200 C [/0 V, 2001mA):
412 (M) ; 353- 48; 220; y7. EXAMPL

(R S)-N-[[lemt] Hlcar boxy) bepyl ] - 7- met hoxy- 2- phenyl qui nol i ne{ car boxani de
hydr ochl orig 0.18 g (0{4 mmol ) of] the produg¢t of Ex. 7|were dissdlved
in 10 m qf O%pHCI and 5 pl. of di oxgne. The reaction m xtyre was ref|l uxed

and stirrgd fof3 hours, then evaporated in-vacjyo to dryne$s. The crude
product wdS (rilurated w War m et OAC (contal njng a 1ew afops or ergH) 20

‘to yield Q. gof thefit|e compound. Jerr] MP. = 228-23p[err] MW| =
448.91 L. R & K| : ¥3188&; 1;3@ 1%5 1 O§er§] B 200 M8 [BrrE+HMR
[err]: [enqrz 98 ( 25 ( AHe S 1482(4¢;, &H) :27.98 &s,SMHE
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(dd. 1H); 5.66 (d, 1H); 3.98 (s, 3H). M5 (El; source 200 C 70 V; 200 mA):
412 (M. ); 368 ; 262; 234; 191; 77. 30 EXAMPLE 10

(R S)-N-[[err]-(nethylam nocarbonyl)benzyl]-2-phenyl qui nol i ne-4-carboxam de
0.45 g (1.1 §r the product of Ex. 4 were dissolved in }ﬁpﬁ%%?ﬁg@%
[err]; a catalitic amnunt of CN was added and_the reaction mxture was 35
heated at 700 for &ihour in a] parr apparfat us. " The | nternal pressure risg¢d
to 40 psi. Thegpol @tli on was epjaporated ijn-vaguogt ol drypess anyl the residue
was trituratefd mtE water, fi]Jtered, drijed amd d:ecryst lized|froma

m xture of i-Pr@H [H0 m) and/ EtOH (30 i) tG ybeld 0.2 g of {he title
conpound. 24 ?21N302 M P. = 261-23C MW = B95. 47 El engnt al

anal ysis: Ca Z5 93 HBb 35 N 10163 5 - Eound
C, 75.65; H, 5. R (KBr): 3300; 3270; [660; 1635 ferr]. 300|Mz
1H NVR ( DMBO- ,._48-(03 1ﬁ) & 33-8285 & 8118-8. 8 (1
3H); 7.80 (dd .,50-"(-’m06 7M0w7 8 5{ 759 (dQ, 1H)
2.63 (d,3H). uf @ @o ) 7gvm 2&9 ntgt (M. )8 3&; 232;
204; 77. EXAM - < : = <
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m.p

yield

(%)
16
71
4
39
45

M.W.
408.55
459.40
426.48

Molecular
formula
CagH2oBraN20 | 538.30

- CogHagN20
Co6H23BIN2O
Co6H22N204

(R,S) C33Hy5N303 | 511.58
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(R, S)-N-[[err]-(net hoxycarbonyl )benzyl ]-2-(2-thienyl)quinoline-4-carboxam d’

e 15

2- (2-thienyl)quinoline-4-carboxylic acid, 1.7
phenyl gl iveo ps3®4g1ydr ochl ori de,

1.1 m

(10 mml) of N- et hypewEsoLdo0e,

Prepared as Ex. 5 from2.0 g (7.3 mmol) of
g (8.4 mmol) of (D L) nethyl

2.1 °

g (15.5 mmol) of HOBT and 1.85 g (9.0 mml) of DCCin 70 ml of dry THF, 30

m of CH3CNangdyIro—m—of—fenr. The rR-Up Of tieTeactTomn m xture was
carried out |rﬁt he sane mangper as desdribed 20 iin Ex. 5. ‘The crude product’
obt ai ned i{stal lized foom Et CAc gnd t hen recryst.al anzed fromabs. EtOH
to yieldp. gE f the title|conpound. |C23HL8N203$ M F§ =§178-180C MW =
402. 47 25 --El'ﬁrrent al analygis: Calcd. C 68.64; [H, 4. 51 =N, 6. 96; Found
C, 67.50; H,4 93 N, 7.43. |.R (KBI): 3300; 1745; (1645 [err]] 300 Mz
[err] HHNMR(ODNEDTeTT ) fefT 970 (O, I, 8J_L\u ~TH18. 08 (s, 1H);
8.04 (d, 1%, 02 (d, 1H) 7.19 (t_AH; 7.76_(d; 1H; 30 .
7.62 (t, d, 74@7..37(m 3H) ; °73(§d H); 5.68 (d, 1H);
3.68 (s, s;ourca 20 [eg 1| 7ocv 200 2 [(M+.); 343; 238;
210; 77. 125.35::: LS | g : -
(RS)-N-[] err t hoxycar bo Hyl ) benzyl ]|- 2-(2-fury| )qU| noI [ nq-4—c_ar boxam de
Pr epar ed jes—fx L‘LSP“ZZHG.—S—%H—@#—(—%WW glicinate
hydr ochl dr m@le~ 12. 4 (88.8 mm of |TEA gpd 9.1 g (35.5 nmol ) of crude
2-(2- 25 %j @ E Q a£ _ % : -
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WD 95/ 32948 furyl)quinoline-4-carbonylchloride in 350 m of a mixture of

[err], and DMF. The work-up of the reaction mxture was carried out in the
same manner as described in Ex. 1. The crude product obtained was '
triturated \W?Pﬁ’:ﬂ@‘@—l to yield 3.3 g of the title conpound. 5PCTERS§92009 p. =
178-180C MW =_386.405 El enental analysis: Calcd. C,71.49; H 4.70; N, 7.25;
Found C, 71. 67; H, 4. 24 N, 7. 17 O 1. R (KBr): 3300; 1750; 1650 [err]. 300
MHz [err] H NVR (=DI\/S§[err]) efr] 9.72 (¢, 1H; 8,12 (d, 1H); 8.06 (d,
1H); 7.96 (dd, T8 ; H; 7.80 (ddd 1H); 7.62 (ddd, 1H); 7.52 (dd,
2H); 7.45-7.35 ; 6 3'd1|, 1H); 5.77 (d, 1H); 3.74 (s, .3H. 15 MS
(El'; source 20 V; ZOO‘FrA' 386 (M+}); 327; 222; 194; 77. EXAMPLE 13
(RS-NTJ[err]; xycar bonyl } benzyl ]-24(4-pyridyl)quinoline-4-carboxam d
e 20 Prepare .1 from3{4 g (16.7{mmol ). of (DL) nethyl :
phenyl glici nat ¢ filydedchl gy i 8. 941 (2718 mmol ) of TEA and 3.0 g (11.1
mmol ) of 2-(4- mai@l)q&l no |n -4z arb@ylchloride in 100 mM of a mxture
of [err] and d TEY wopk- u t@_re%iion m xture was carried out in
t he sane mannefl &s scrrbe Ex— 1. ¢ crude product obtained was
recrystallizedjithre&jti nes from. _
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25 EtOAc to yield 1.9 g of the title conpound. [err] MP. = 172-174C MW -+

= 397.43 El enental analysis: Calcd. C 72.53; H 4.82; N, 10.57; 30
Found C.71.87; H 4.87; N, 10.44. 1.R (KBr): 3240; 1750; 1670 [err]. 300

MHz [ err lwobbBdeddVSO- [err]): [err] 9.74 (d, 1H); 8.79 (dd,pétEpesmzebs- 8. 17
(m 5H); 7.89 (ddd, 1H); 7.74 (ddd, 1H); 7.54 (dd, 2H); 7.47-7.38 (m 3H);
5.8 (d, 1H); 3.75 (s, 3H). 3 MS (EL:_sour 200 C. 70 V. 200 mA) - 397

(Mt.); 3382 233; 205; 77. EXAVPLE &4 _ -

(RS)-N [ er‘% -4 met hoxycar bonyl )=2-t5 enyl met hy\ ] - 2- phenyl qui nol i ne-4- 26
car boxani dg Pt epared as Ex. 1 Timo 1.94 g (9 4 mol ) of (D, L) nethyl _
thienyl gli & Bt hydrochloride®2.2|m (19.5 jmol ) of TEA and 2.0 g (7.8
mol ) of 2§ £ Zphenyl qui nol i n&-4-khrbonyl chlforide in 100] M of a mixtlure
of [err] a-&d-j-lc)l\lﬁ. The wor k-upg_of tYig reaction mxture wasl carried out
t he sane nrter&as described|in Bxs] 1. The crfude product pbtained was
recrystal |&z &l Bhree tinmes frog.EtZ]Ac .tg‘ éleld 0.2659. of Lhe Lithe

. L = 8
conpound. '523-1151\12038 RN = S -5 N ;
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The compounds of the Examples 50-88 of general formula (I) (grouped in the following Table 3) were synthesized star
reagents (1) and (1) shown in the table and following the synthetic procedure described in Example 5. Reaction yic

| purificd, but unrecrystallized materidl, Analytical and spectroscopic data of the compounds of the Exam




10 MP. = 144-145C MW = 402.47 Elenmental analysis: Calcd. C, 68.64;
H, 4.51; N,6.96; Found C 68.81; H 4.46; N, 6.96. |.R (KBr): 3295 1745; 1640

[err]. 15 300 M+ [err]H-NIVR (CDC13): [err] 8.25 (dd, 1H); %de 1H) ;
817 (dd, 2®09532845 (s 1H);.7.78 (ddd, 1H); 7.60 (ddd, 1H); SPO2980 (1
3H); 7.35 (dd, 1H) ; .20 (d, 1H) 7.05 (dd, 1H); 7.05 (s_broad, 1H); 6.22
(d, 1H; 3.9 [(5, m, Urce 200 C, [70 V; Z0U[NR):. Z40Z (JMt.); 343;.
-+ 232; 204. 20 EXA!r\T/g__ 15

(R S) N[[errf]& poxycar bonyl pet hyl ) benzyl}] - 2- phenyliqui nol i ne-}4- car boxam
de Prepared as b from1.39 ¢ (5.60 nmmol )| of _
2- phenyl qui n Ii.§ae-4 carboxylic acid, 25 112 g (5.60inmmol ) of (R S) nethyl
3- am no- 3- phenyl prs,o pi onat e hydr¢chloride, 0./78 m (5. 60 mmuol ) oF TEA, 1.51
g (11.2 muol) . 2ot —ef—bec——3o—t—oef—dry THF, 4
m of CH3CN nd 7,131 of [err]. The work-up qf thereaction m xt ufre was
carried out ingh& same orgmner  as desgyi bed |in %.55_. ﬁ pr oduct
obt ai ned was dﬁssoﬂ ed mngerr] andc'Tr t at |0C o'y@ni ght—- g npr.e 30
di cycl ohexyl e eCi pgited ahd w@ &£ilterled @Bf& The Bk u& onl was
evapor at ed i -\ﬁac%to d?y'ﬁess {o of¥dPn 1.4 g 6T & crud'é‘ﬁroduct whi ch was
triturated wifth a xture of i-|err]/acetond 99:1 to yield 1.2 g of the
title conpound JS AW Te SotrTd] Terr 35 MP. = 1I5¢- 158l err] |
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MW = 410.47 El enent al

C . 75.77; H 5.38;, N 6.94. 27

anal ysi s:
WD 95/32948 | . R (KBr):

Calcd. C,76.07, H 5.40; N 6.82; Found

3295; 1755; 1645;

8. 29

err];
WO

1590; 1530 [err]. 300 MHz [err]H-NVR (DVBSO-d6): [err] 9.40 (d, 1H)
(dd, 2H) w@9sshogsl, 1H); 8.07 (d, 1H); 8.04 (s, 1H); 7.83 (mEmEPISLRG00
7.66-7.52 (m 4H); 7.50 (d, 2H); 7.40 (dd, -2H); 7.31 (ddd, 1H); 5
5.60 (dt, 1HTST65Tts—3H—S—t2—89—(mT2H—MS—(F—TSotrce—266—t
70 V; 200 mA)): 418 (M+.); 337; 283; 205. 28 WD 95/ 32948 [err]
95/ 32948 [erfr§ g :
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[err]

WD 95/ 32948 [err]

[err]

WD 95/ 32948 [err]

WD 95/ 32948 [err]

WO . 95/32948 [err]

PCT/EP95/02000

WO 95/32948
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PCT/EP95/02000

-(HOWY)

OUNCTHS )

WD 95/ 32948 [err]

WO 95/ 32948

[err]

WD 95/ 32948
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WD 95/ 32948
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WD 95/ 32948 EXAMPLE 93

(R S)-N-[[err]-(Methoxycarbonyl)benzyl]-2-(p-chl or ophenyl ) qui nol i ne- 4-

carboxam de .9 mmol) of 2-(p-chlorophenyl)quinoline-4-carboxylic acid
(‘?895(9?7%4&

and 1.7 n : ) of N-nethyl norpholine were dissol ved, RGTAERISHR00 ogen
at hnosphere, in.50 m_of dry THF. The solution was cooled to -20[err] and
0.99 mM (7.0 mmpl) i sobutyl g¢hloroformatel were added. After 20 mi nutes

2.12 g (10.5 rmLDJ__.) met hyl _(R$) phenyl gl ycj gat® Bydrochloride and 1.3 m
(11. mol) of N-nyh rghol®ne,| di¥ssofved |n°3Csn15 of dry THF, were added
and reation |ntRt ULe wWas s |rred--at ?oomt &g alure overni ght 5 m of
[err] were added'-andy he reacti ¢n i xt¥re vvase:evﬁp rated in vacuo to
dryness. ‘The rdgsi due=fjas di ssol yed in [err] with a saturated
~solution.of [er Separated—dried—over—fer+ i gvaporated in vacuo to
dryness. - The resiﬁduail: oi | was f:L‘ash chr omat ﬁg ptbea' on 230-400 nesh silica
gel, eluting witg a @ xtyre ne/skso py St Bewsi 7: 3 to afford 0.9 g
of crude produdt < Wi Eh Jas @mec ys'lrall %K hﬁee:t'g with [err]/tol uene
to yield 0.5 glofSt e tlebleecorr])OLEﬁd ‘{:er I\/EP;2==1 -172 [err] MW =
430.90 El ement 4l Sangdysis: Cal d e ‘69 ;

cu
1
i
Z
o
ol
o

-unrecrystallized material. Analytical and spectroscopic data of _'thc compounds of the Examples 89-92 are grouped in’

l_lIh

e’

yield
70
26

g

M.W.

412.45
395.51

Molecular
formula
Cas5HyoN204
Ca6Ha5N30

Stereo
chemistry
(R)
(R)

m
ol
OMGOOMO
N Ph .
E:H,NMQ,
Ph

(1 '
i JO
) COOMe

CH_NMe,

The compounds of the Examples 89-92 of general formula (I) (grouped in the following Table 4) were sy
compounds of formula (I) (i.e. compounds of formula Ic) and following the synthetic procedures described in Exénm
Examples 89, 90 and 91) and in Example 9 (for compound of the Example 92). Reaction yields are calc

| am
| : oo’ouI
87 N

Ex.
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Found C, 69.82; H, 4.47; N, 6.48 |.R (KBr): 3280; 1740; 1670; 1635; 1590;
1530 [err]. 300 MHz 1H-NWR (DVMBO-[err]): 9.71 (d, 1H); 8.32 (d, 2H); 8.21
(d, 1H); 8.13 (d, 1H); 8.13 (s, 1H); 7.85 (dd, 1H); 7.67 (dd, 1H); 7.63 (d,. -
2H); 7.53 wohsi32ddy;, 7.46-7.38 (m 3H); 5.79 (d, 1H); 3.74 (scr@msod (E; -
source 200 [err];70 eV, 200 [err]A): 430 (M+.); 371; 266; 238; 203. EXAVPLE

94 (R -N-[[err]-(Metboxycarbonyl)-4-nethoxybenzyl ] - 2-phenyl qui nol i ne-4

carboxamde 0.62 g (1.5 mmol) of
(R-N-[[err]-(methoxyc rbo ) - 4- hydr oxybenzyl | - - -
phenyl qui nol'i ne-4-carb B¢ (conpounfd of Ex.. 83) were dilssol ved_in B0 m
of dry acetone and 2 f ' ry DMVF; 0.{14 g (O. 7 mol ) of [err ware hdded
and the reaction mxtu 2jstirred flor 30 m nutes. 0.093 DI) of
met hyl iodi de were added™at)joom tenperature and the reactlon n‘r was
heated at 40 [err] for| 4 ho#fs. 0.104 |g (0.75 ) of [err] and 62 VWO
95/32948 0.093 m (1. TmOIITOT METNYT T OUde wWgre audetguar-m—eare—tne
m xture refluxed for ;dq_urf al 6 hourfs. The m Xture was gvaporated if
vacuo to dryness, dissjolR¥edginaErOiR gn sked withg[grr]l. The @rgan|c
| ayer, dried over [err],e-'vvag e-'v.h@)’r t §d NnSv uctof.*g.r ' h§§
& o 2R g | B& 5 R & S 8
oy e 2 ! -
g ® a 2
= T = < =
’ A g
s |&g| & ) ) )
= = r 4 r 4 4 Z =
- g E Q s P4 = g
2 ] - = -2 z =
2 = = S S N S
B~ Q &) o Q
é .
B
S @ a a =
25 £ & & e
£ :
c)
3 2 ] 5 8



dryness. The residue was recrystallized from[err] to yield 0.45 g of the
title conpound. C26H22N204 M P. = 160-162 [err] MW = 426.48 El enent al
anal ysi s: Calcd. C, 73.22; H 5.20; N, 6.57 Found C, 73.01; H, 5.20; N,
648 | .R (KBops3P3d0; 1750; 1635; 1625; 1590; 1530; 1515 [ erpdrai9soddot
1H-NVR (DVBO-[err]): 9.65 (d, 1H); 8.28 (d, 2H); 8.21 (d, 1H); 8.14 (d,
1H); 8.10 (s, 1H),.—-Z.8 (dd 1H) - 7 67 (dd 1H) . 7.61-7.49 (m 3H);: 7.44

(d, 2H); 6.98 (d,| 2H); J4_70 (d, (s, 3H): 'é 76 (s] 3H). MB (EI;
source 200 [err]:[70 eV: %)9; err]a) (MEds; »36 2:: 2p4. EMAMBLE 95
(R S)-N[[err]-( thoxycﬁrﬁo 1) j:ée:r':‘rf-( tlg_lébe z;é - 31)55‘2 phenyl qui
nol i ne- 4-carboxam de hy®@r ecld onji eN0Z50 R (S . _)3(&; ~
(RS)-N-[[err]-(ng tﬁ)xycaebmg)tealejg-z PR eByEquil nglch IR - 4} £ a.'rb‘bxem de
(conpound of Ex. M2 verlemdfsspl e, Susden Bidrdge Sthmesphet & @n |10 m of
dry DWF. The sol |,_en Wa§ p,oei ec g“.oﬁernj-.{a_rrp[ 0{@®2=eS(1} S o) |of NaH
(60% were added; ter {ea @ =0 c:gr@ Fenparaime WS H &l sqd to
r.t. and 0.09 nml T‘E|Eﬁ eBe t Th¢ FBtEon| m g (f e |was
stirred at room tle erctJE gvennEgite t g Pldsed&e edt ed by
addi ng addi ti onal &054 ;g'lv-B el & Nakl .60% gd’!@-.:l r % ol ) of
Mel . After 6 d&ourls &t roang-o—t prat@rg .#@@ of $ LE@‘ g.p‘.ytior of
[err] were affed | & | 588 |2eZg sZZ [RESHEZS
| = Lo~ g iy B e B I - % e
g |n |SE5 |S523ZES [F82E8s
T | |gSwEasS=sasS |S885[3583
g 23 s¥Rq8nHdny |2==c|S<E
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[err]

The resi due
The

the organic | ayer was
2 containing 0.5% of conc.

acetate 3 :

and washed wth water,
Na2SO4 and evaporated in vacuo to dryness.

dried over
resi dual wo 9s3m48 f1 ash chromat ographed on 230-400 nesh si IncIZERSbH200€! Ut i Ng

and the reaction mxture was evaporated in vacuo to dryness.

was di ssolved in [err]
with a m xture of hexane/ethyl

separ at ed,
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§)

rﬁo&)st he |

e
'saturated sol uti on of

e

P

1.9 mM (13.6 mol ) of TEA
W t

and extracted

then the reaction m xture was
20% citric acid,

-55 Jerr],

[err]

30 m nut és at
#H20,

wer e added wi thout exceeding -40 [err],

allowed to

mtenperature and stirred for additional

nched with 5 m of

After
0

#

A

organi c | ayer was washed wth

-50 and -55 [err].
The reactio
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382 (Mr.):

ui nol i ne- 4-

CT/EP95/02000

200 [err]A):
i2-pheny|g

source 200 [err];70 eV,

Q5)

-204. EXAMPLE 98
(§)-N—([err]-EthyIbenzyl)-3-(2-dinethylaninoethoxy)

car boxani deW@a53a¥8| ori de 0:62 g (1.6 mmol) of

232;
(S)-N-([err]-ethylbenzyl)-3ﬂbydroxy-2-phenylquinoFine-4 car boxani de

2.11-1.86 (m 2H). M5 (El;
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carboxani de (conpound of Ex 69) were dissolved, under nitrogen atnosphere,
in 10 M of warmtoluene. 0.96 g.(5.6 mmol) of chloroacetic anhydri de,
dissolved in 5 m of ‘toluene, were dropped and the solution was refluxed
for 1 hour. WA&8SB24ktion nixture was evaporated in-vacuo to G200
suspended in 10 m of [err] and dropped in 5 nl of ‘ice-cooled 28%[err] The

sol ution was sti r+ed—a =ght, then 15 m of 28% [err]
were added and the rea g ure, it 60 C in a parr. apparatus.
The ni xture was ¢vapor ﬁa St di ssolved in 20%citric
acid and washed With E e.:g:tre- ns basified with 2 N NaCH
and extracted w tth_EtQ E@ﬁ’f washed with brine,
separated, dried oﬁer '_g::evg Ei n-vacuo to dryness to afford
1.4 g of the crude@pro o it trifurated with warm[err] to
yield 0.86 g of tfh&atif edied = 5°]§VIP. = 189-191 C MW = 466.59
[[err]] =63.1 (¢ & O. gﬁ?f? ~ 3230] 3180; 1670; 1630; 1540
[err]. 300 Miz 1k-EMR (EBREDGER 8D g 1H)| 8.97 (d, 1H), 8.08 (d,
1H); 7.81 (dd, 18 7. fETZ58 : Sl 2 %D-7.26 (m 8H); 5.00 (dt, 1H);
2.55 (s, 2H); 1.97&(s, | B 2 DI HE|[(Q B; .93 (t, 3H. M (El; source
180 [err]; 70 V; {280 nmppe : 3%, : 70 .
(o170 V. 1280 s ol HEE P2 9T
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WD 95/ 32948 EXAMPLE 105
N-([err]-D nmethyl benzyl) - 3-hydr oxy- 2- phenyl qui nol i ne-4- carboxamde 2.0 g -
(7.5 mmol ) of 3-hydroxy-2-phenyl qui nol i ne-4-carboxylic acid were dissol ved,
under ni W@osB294& nosphere, in 70 M of dry THF and 30 ml JCTARISNR00Q 02 g -
(7.5 mmol ) of curryl amne and 1.12 g (8.3 mml) of N hydroxybenzotriazol e
(HOBT) were E? @3t he reaction mxture was cooled at -10[err]. 1.71 g

N2

ol ot on v e afethaearom iy 2 m FrBRA RS D r 0

~solution was ke
overnight. The precipitated di cycl ohearploxamidenas filtered off and the

sol ution evaporated in-vacuo to dryness. ‘The residue was dissolved in [err]
and washed vvith(%err sat. sol. [err], B%citric acid,  sat. sol. £err and

brine. The o?@affi.¢ mmgidrof\xp-ehloraphanybiquinplinesd-carboxylicracid andy 1dvmb6infed in-

vacuo to dFY%ﬁﬁ) oft KeméR§ hﬁBfﬁadlﬂé vebré gisdotved, iritleP Ritroemithinosphkrea st el t
overni ght. {;@3% di cycl ohexyl urea precipitated and was’ f| |tered off.
p

The sol ution® orated in-vacuo to dryness to obtain 1.4 g of a crude
product whi cBhewssluiomwhs conledrtn 29PG and 8.3 mbGH mowlefsisoburylichloreformate| ut i ng

initially w e dke2 P02 @D, ﬁm%ﬁh@em W3 @f@%ﬁa@ 49
of the puri f?’\?dr(ioct{lgr%de“fxéd i. 3{:;%{‘(\1/\/1515 rzggﬁ o? &a d\zlmoxpl%mg (LSSO ved in 30 ml of
dry THF, were added and : reation mixture wa; stirred at room temperature
overnight. : - e
5 ml of HyO were added and the reacuon mixture was evaporated in vacuo 10 {
dryness. The residue was dissolved in Et20 washed with a saturated solution of
NaHCOs3, separated, dried over Na2304_ and evaporat:d in vacuo to dryness.
The residual oil was flash chromatographed on 230-400 mesh silica gel, eluting with
a mixture of hexane/xsoprdpyl ether.7 : 3 to afford 0.9 g of crude product, which was
recrystallized three times wn.h 1Pr02/toluene to yleld 0.5 g of the title compound.
C25H;9CIN203 :
M.P.=170-172°C
M.W. = 430.90 L
' Elemental analysis:  Calcd. C, 69.72; H, 4.45; N, 6.50
Found C, 69.82; H, 447;N, 6.48

LR. (KBr): 3280; 1740; 1670; 1635; 1590; 1530 cm-l,

300 MHz 1H-NMR (DMSO0-dé): 9.71 (d, 1H); 8.32 (d, 2H); 821 (d, 1H); 8.13 (d,
1H); 8.13 (s, 1H); 7.85 (dd, 1H); 7.67 (dd, 1H);
7.63 (d, 2H); 7.53 (dd, 2H); 7.46-7.38 (m, 3H);
5.79 (d, 1H); 3.74 (s, 3H). '

MS (EI; source 200 °C;70eV; 200 ]J.A) 430 (M-l- ); 371; 266; 238; 203.

EXAMPLE 94

(R)-N-[a-(Meﬂnoxycarbonyl)—&meﬂ:oxyhenzyl]-&phenquuinohne-&t- N
carboxamide

062 g (15 mmol) of (R)-N-{o-(methoxycarbonyl)-4-hydroxybenzyl}-2- -

phenylcjumohne-4-carboxamide (compound of Ex. 83) were dissolved in 30 ml of dry

acetone and 2 ml of dry DMF; 0.14 g (0.75 mmol) of K2CO3 were added and the

reaction mixture was stirred for 30 minutes.

0.093 mi (1.5 mmol) of methyl iodide were added at room temperature and the

reaction mixture was heated at 40 °C for 4 hours. 0.104 g (0.75 mmol) of K2CO3 and
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PrOH to yield 0.15 g of the title conpound. [err] MP. = 166-169[err] dec.
MW = 382.47 |.R (nujol): 3200; 1650; 1580; 1535 [err]. 300 Mz

[err] H NWR (‘YDI\/BOdGé: 8 9.56 (s, 1H); 8.92 (s br, 1H) 8. 00- 7. 94P(9m

7.76 (d br, WOPSB3P483_.7 45 (M. 7H): 7.36 (dd: 2H): 7.24 (dd, imogo(s
6H). MS (El; source 180 [err];: 70 V; 200 mA): 382 (M. ); 264; 247 219;

119. EXAVPLE 108093 mi (1 f methyl iodide were added again, and the mi d
N-([err]-Dineth P errlllz mglo(lj‘)nq r%e Zy %‘ielnglwaﬁl nol ?fal -4-car boxé‘xr%urgeret}u% fo(7 6

mmol ) of 3-amn d@og Ui nol i ne- 4-carboxylic acid were dissolved, under
ni trogen at NnDSPYRY Mixtad wdd éVapsthtedri¥ vhkio wdqaewﬁdlmlvmtoxé and »V@zed

a%?g%geﬁzgtzr ?gé% %%?Of Cﬂ%ggil&egnw%?h%a@ﬁt gYﬁIEWDW#d ‘Mgc"@otﬂ ed
at -10[err]. 1.drgnegs.(Bhe3 resicue) was rapQGialliteds frome Et3Q) tgoylnlki 0AS[ grof] thevditiee

added dropwi se ajpthoufi® sol ution was kept at -5- O[err] for 2 hours and then
at room terrperéééﬁzezbgbirni ght. The precipitated dicyclohexyl urea was

M.P. = 160-162 °C

MW.=42648

Elemental analysis:  Caled. C, 73.22; H, 5.20; N, 6.57

Found C, 73.01; H, 5.20; N, 6.48

LR. (KBr): 3210; 1750; 1635; 1625; 1590; 1530; 1515 cm-1

300 MHz 1H-NMR (DMSO-d6): 9.65 (d, 1H); 8.28 (d, 2H); 8.21 (d, 1H); 8.14 (d,
1H); 8.10 (s, 1H); 7.84 (dd, 1H); 7.67 (dd, 1H);
7.61-7.49 (m, 3H); 7.44 (d, 2H); 6.98 (d, 2H);

4.70 (d, 1H); 3.79 (s, 3H); 3.76 (s, 3H).
MS (EI source 200 °C ;70 eV; 200 pA): 426 (M+ ); 367;232; 204.

EXAMPLE 95 |
{R,S)-N-[a-(Methoxycarbonyl)-a-(methyl)benzyl]-N-methyl-2-phenylquinoline-
| 4-carboxamide hydrochloride

10.50 g (1.3 mmol) of (R.S)-N-[o-(methoxycarbonyl)benzyi]-2-phenylquinoline-4-
carboxamide (compound of Ex. 4) were dissolved, under nitrogen athmosphere, in 10
mi of dry DMF.

The solution was cooled to 0 °C and 0.052 g (1.3 mmol) of NaH (60%) were added;
after 20 minutes at 0 °C the temperature was raised to r.t. and 0.09 mi (1.4 mmol) of
Mel were added. The reation mixture was stirred at room temperature overnight, then
the procedure was repeated by addmg additional 0.052 g (1.3 mmol) of NaH (60%)
and 0.1 mi (1.6 mmol) of Mel.

After 6-hours at room temperatnre 10 ml of saturated solution of NH4Cl were added
and the reaeuon mixture was evaporated in vacuo to dryness. The residue was
dissolved in CHCly and washed with water; the organic layer was separated, dried
over Na2804 and evaporated in vacuo to dryness.

‘The residual oil was flash chromatographed on 230-400 mesh silica gel, elunng with
a mixture of hexane/ethyl acetate 3 : 2 containing 0.5% of conc. NH40H to afford
0.18 g of a crude product which was d1ssolved in Ety0 and treated with HClIEt20 to
yield 0.15 g of the title compound.

Ca7H24N203.HCI
M.W. = 460.96
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filtered off and the solution evaporated in-vacuo to dryness. The residue
was di ssolved in [err] and washed with [err], sat. sol. [err] 5%citric
acid, sat. sol. [err] and brine. The organic |ayer was separated, dried

over Na23w@9onsasagvaporated in- vacuo to dryness; the resi (REI/BERISION08s0l ved °
in 20 M of [err] and left overnight. Sone nore dicycl ohexyl urea

orect pL1 al echrdkatgous! lqweds i durLThe sol Ut on ves euaporated |1 vacuo (o
~ on 230- 400 g‘?ﬁf@.%‘?& 6@ ﬁfﬁ?d@oﬁfﬁaﬁ*%ﬁe?ﬁg 4 contai ning 1% of
conc. [err] to afford 0.9 g of the purified product which was

recrystalli ZﬁAM B xane/EtOAc 1/1 and then from | -PrOH to yield 0.45 g
of the title co ound [e'}]!d 166- 168[ err 381.48 |. R

(nujol): 3460; EGR&}N-foiMe Wboewbenqﬂz%r he; qmnmbz
( DVBO- d6) : [err] 9.05 (s, 1H): 7.87 (dd, 1H): 7.74-7.68 (m 3H): 7.60-7.42

Sour ce 180 [ (&P if"ﬁl‘%g% 'isé%ﬁw(wwi%%m@@@ (B

(-)-(S)- N-([%3 mlofdtyCHeGky| ) - 5- met hyl - 2- phenyl qui nol i ne-4- car boxam de
0.80 g (3. 041'1{87§?Jlﬁndihf wés eaﬁéwio Aspieeand 022 nq3nlemﬂndlﬁ6ﬂ3m%d0 Qisdoveq P! ©
6 so0Pved, o ) i Ak e st e e To ¥
CH3CN. 2, W P g mperatur

C. The reaction was stirred at -55°C for 7 minutes then 0.97 g (2.5 mmol) of (R,S)-N-’

[o-(1-hydroxyethyl)benzyl]-2-phenylquinoline-4-carboxamide (compound of Ex.

17); dissolved in 25 ml of dry CH2C12, were added keeping the temperature between ‘

-50 and -55 °C.

After 30 minutes at -55 °C, 1.9 ml (13.6 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 H20 and extracted with CH5Cly; the organic

layer was washed with H20, 20% citric acid, samrated solution of NaHCO3 and

brine; the organic layer was separated, dried over NapSO4 and evaporated in vacuo to

dryness. |

The residual oil was flash chromatographed on 230-400 mesh silica gel, eluting with

a mixture of hexane/ethyl acetate 70 : 30 containing 0.5% of conc. NH4OH to afford

0.64 g of a crude product which was triturated with warm i-Pry0/i-PrOH 2

filtered, washed and dried to yield 0.5 g of the title compound.

Ca5Hz0N202

M.P. = 160-161 °C

MW, = 380.45 :

Elemental analysis: Calcd. C, 78. 93 H 530 N, 7.36;

Found C, 79.01; H, 5.31; N, 7.27.
 LR. (KBr): 3400; 3265; 1725; 1660; 1640; 1592 cm-.
300 MHz 1H-NMR (DMSO0-d6): 9.60 (d, 1H); 8.29 (d, 2H); 8.17 (d, 1H); 8.14 (d,

1H); 8.12 (s, 1H); 7.82 (dd, 1H); 7.65 (dd, 1H);
7.61-7.51 (m, SH); 7.48-7.36 (m, 3H); 2.19 (s, 3H).

| MS (EL; source 200 °C;70 eV; 200 HA): 380 (M+.); 337; 232; 204,

EXAMPLE 97
(R,S)-N-[a-(z-Hydroxyethyl)benzyl]-z-phenqumnolme-&earboxanﬁde

0'.7 g (1.7 mmol) of (R._S)-N-[a-(memoxycarbonylmethyl)benzyl_]-2-phenquuinoline-
64 -




0.43 g (3.20 mmol) of (S)-(-)-[err]-ethyl benzyl amine and 0.78 g (5.78 mvl)
of N-hydroxybenzotri azol e (HOBT) were added and the reaction mxture was
cooled at -10[err 0.69 g (3.34 muol) of DCC, dlssolvedln} J?rr]
vere added d¥ %? ésand the sol ution was kept at -5[err] Ofe rﬁ "?Pc‘)'?’o o?1ours
and then at 72 WD 95/ 32948 room tenperature overnight. The precipitated

di cycl ohexyl ur ed-cardboxdmidé edfomboﬁiid ofdBxd 15 wereadissbived, undepnitrogeriathmospheQird O
dryness. The regd,ﬂlr 8f%3?§5§2tdlogy& err] and washed with [err], sat.

sol. [err], 5%Citric ac HCO3 and brine. The organic |ayer
was separated, msdlcﬁ/mmopeofrl}la&liﬂwmmddedamebﬁ indnutesatoutbe boiling\sokution. Thee

gfi;grgh\gg;l Slr Zx%@éd(ﬁ%ix'&ué%ag‘refﬁﬁe& for'd mﬁﬁerdeueﬂéhee\cﬁ&ﬁs a1t fust'é@gﬁemlﬁuon
evaporated in- u&cﬁ@iﬁ) &vaposatg t"él"ﬂc"f tPSE!@“?)’IS ?&ﬁﬁﬁ@%ﬂﬂ%ﬁﬁ im
\r/]vas fl ?E h oi hr g/nglﬂggrzaqmadashe:{i% gl:‘l@bg thmoﬂga?c llay]eawgelse]:cpfardt?, gngc;wvérfbfla ShO
exane/ Et C - ﬁwh v eﬁgnc err to arfor g o t he
Wa

purified produc S .recr 'zed fromi-Pr20 containing sone drops

of EtOAc to yi elte erude prpduet wae ashtqh@mmm Qs 230-4P0 mesh ilicargel,| eluting
MP. = 189-192 {RhEtyO containing 0.5% of conc. NH4OH and then crystallized from i-PrOH to

yield 0.19 g of the title compound.

Ca5H2oN20,

M.P. = 167-169 °C

M.W. = 382.47

Elemental analysis: Calcd. C,78.52; H, 5.80; N, 7.32;

Found C,78.49; H, 5.79; N, 7.29.

‘LR. (KBr): 3360; 1650; 1592 cm-1.

300 MHz 1H-NMR (DMSO-d6): 9.30 (d, 1H); 8.31 (d, 2H); 8. 13 (d, 1H); 8.10 (s,
1H); 8.03 (d, 1H); 7.81 (dd, 1H); 7.64-7.51 (m,
4H); 7.46 (d, 2H); 7.39 (dd, 2H); 7.29 (dd, 1H);
5.30 (dt, 1H); 4.61 (t, 1H); 3.61-3.41 (m, 2H);
2.11-1.86 (m, 2H).

MS (EI; source 200 °C;70 eV; 200 pA): 382 (M+.); 337; 232; 204.

~ EXAMPLE 98
(S)-N-(a-Ethylbenzyl)-3-(2-dimethylaminoethoxy)-z-phenquuinohne-4-
earboxamide hydrochloride

0.62 g (1.6 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-
carboxamide (compound of Ex. 85) were dissolved in 30 ml of dry DMF. =

0.58 g (4.0 mmol) of dimethylaminoethylchloride hydrochloride and 0.56 g (4.0
mmgl), of KoCO3 were added and the reaction mixture was refluxed for 20 hours.

' The K5CO3 was filiered off and the mixture was evaporated in vacuo o dryness,
dissolved in ACOEt and washed with HoO and with 20% citric acid. The aqueous
layer was made alkaline with 2 N NaOH -and extracted with EtOAc; the organic layer
was washed with brine, separated dried over Na2804 and evaporated in vacuo to
dryness. ' :

The residue was flash chromatographed on 230-400 mesh silica gel, eluting with
CHCl»/MeOH 98 -: 2 containing 0.4% of conc. NH4OH and then with
CH,Clo/MeOH 86 : 10 containing 0.6% of conc. NH4OH to yield 85 mg of a crude
product which was dissolved in EtOAc and treated with HCIVEtyO to obtain 75 mg of
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MW 380.49 [err]=- 3.8 (c = 0.5, MOH) |I.R (KBr): 3280; 3070; 3020;
1635; 1545 [err]. 300 Mz 1H NVR (DMBO-d6): [err] 9.20 (d, 1H): 8.23 (d,
2H): 7.93 (d, 1H); 7.78 (s, 1H); 7.20-7.70 (m 10H); 5.00 (dt, 1I—%m2 38 (s |
broad, 3MO9S32948 1.90 (m 2H): 0.95 (t, 3H). MS (El: sour ECTERISPMP): 70 *
V; 200 mA): 380 (Mr.); 246; 218. EXAVPLE 108 - .

(R 'S) - N-[ [ ente]titlelcompdandy et hyl ) benzyl | 3- et hyl - 2- phenyl qui nol i ne- 4-

car boxani de jdescribed in Ex. 1, starting from11.08 g ( 39.33
mmol ) of cr u&éﬁgWﬂ%@FZ phenyl qui nol i ne- 4- car bonyl chl ori de, 4.87 g (32.20

mol ) of 1-% nyl € oypropyl ami ne and 10.33 m (74:14 mmol) of TEA I n
150 m of aM,W,:ﬂlQO;OSG of dry [err] and [err]. The preci pltated TEA

hydr ochl ori r 0 ffiltrate concentrated i-n-vacuo to
dryness; gﬁ@@'ﬁ%}wﬁ@ ﬁ§o Léoqoazgsqaﬁ[err] 100 m) and washed with a sat.
sol . of [erBﬂ)OMHz%idﬂMR OMS0dOnA028i (8 dr, I I tdqilED) 1A t(HoHINAI6dr i ed
over [err] and evaporated in- vacuqz_ Y YIS G mpb;gq.mﬁiqng . Pk1-an 0|I
whi ch was crystallized fromi- ng |- ProH t
yield 9.14 g of the title 73 ~ 02711? : -f%'tfjgn 41%0;33(“1
' 5.08 (dt, lH), 3 90 (t,-2H); 2.96 (dt, 2H); 2.49 (s,
6H); 1.85 (m, 2H); 0.97 (t. 3H). '
MS (FAB POS, thioglycerol matrix, Xe gas, 8 KeV, source 50 °C): 454 (MH+)

EXAMPLE 99 : |
(S)-N-(a-Eﬂ:ylbenzyl)-&acetylanuno—2-phenqumnoline-4-earboxanude

040 g (1.05 mmol) of (S)-N-(a-ethylbenzyl)-3-ammo-2—phenqumnohne—4—

carboxamide (compound of Ex. 69) were heated in 25 ml of acetic anhydride at 70 °C

for 1 hour and then at 100 °C for additional 3 hours.

The reaction mxxture was then evaporated in vacuo to dryness and the residue

dissolved in EtOAc; the solution was washed with water, saturated solution of

NaHCO3, brine, dried over NaySOj4 and evaporated in vacuo to dryness.

The crude product (0.39 g) was purified by silica gel flash column chromatography,

eluting with a mixture of hexane/EtOAc/conc. NH40H, 70 : 30 : 0.5, respectively, to .

afford 0.2 g of a pure compound which was recrystallized from acetone to yield 0.14

g of the title compound. -

C27H5N302

M.P. = 268-269 °C

M.W. =423.52

Elemental analysis: Calcd. C, 7657 H,595 N, 9.92;

' - Found C, 76.38; H, 5.98; N, 9.90.

IR. (KBr): 3230; 1670; 1640; 1555; 1525 cm-l. |

300 MHz lH—NMR (DMSO-d6): 9.65 (s, 1H); 9.05 (d, 1H); 8.10 (d, IH), 7.80 (t,
1H); 7.70-7.50 (m, 4H); 7.45-7.20 (m, 8H); 5.08

(dt, 1H); 1.85 (m, 2H); 1.60 (s, 3H); 0.97 (¢, 3H).
MS (EL; source 200 °C ;70 eV; 200 pA): 423 (M+.); 381; 334; 289; 261; 247; 218.
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c'orrpdund as an off-white solid. C26H24N202 M P. = 163-165 C MW = 396. 49
. R (nujol): 3400; 3260; 1635; 1580 [err] EXAMPLE 109 '

(RS)-N-[[err]-[Methyl carbonyl)benzyl] - 3-net hyl - 2- phenyl qui noli ne-4-

car boxani de“}ﬂ%ﬁ‘&?@é as described in Exanple 96, starting frhﬁ?’; 2400
(25.60 nmmol) of oxalyl chloride, 3.88 g (49.66 nmmol) of DMSO, 8.2 g (20.68
mmol ) of (R S)-EXAMPLE 100 '

N-[[err]-(1-hydr pxye{. ) o 4 i de
(conpound of Ex. ?ﬁgi ﬂy@E r@“g}%@%} Is tﬂ“ Pﬂ@l?égﬁﬁ)ﬁﬂéﬁary
[err].. The reaction was quenched m dgd the organi c | ayer

separated and washed with 20% CItI’I C ac1d sat sol . NaHCO3 and brine. The

P Oa G 06y TarE N, A e OGP GBS RflrbA S Bad Galine

was flash chrom@mmﬂdommmwﬁﬁOSﬁewemwlgéﬁmlefmmeth a

Xt ure of -hexanghesMmpAkale gﬁ\ 1%& e i, deea3810 mi TGO 93
i0,

afford 7.7 g of t epur C zed roma m Xt ure
of Et OAc/ hexanes -4 mmel) & Ko a@dveafanﬂﬁéﬂ Tre was

conpound. [ err]stiselat faoirﬁﬁmbaanfe fdr\ao tﬂnﬂ@sﬂramhen refluxed for 2 hours. .
Further 0.77 g (6.3 mmol), 1.0 g (8.2 mmol), 0.6 g (4.9 mmol) and additional 0.6 g
(4.9 mmot) of 3-dimethylaminopropylchloride, dissolved each time in 10 mi of Et70,
and some KI were added every 12 hours and the reaction refluxed.

- The KoCO3 was filtered off and the mixture was evaporated in-vacuo to dryness

dissolved in EtOAc and washed with H2O and with 20% citric acid. The aqueous
layer was made alkaline with 2 N NaOH and extracted with EtOAc; the organic layer
was washed with brine, separated, dried over NapSO4 and evaporated in-vacuo to
dryness.
The residue was flash chromatographed on 230-400 mesh silica gel, eluung with
CH,Cl>/MeOH 95: 5 containing 0.5% of conc. NH4OH to yield 0.9 g of a crude
product which was dissolved in EtOAc and treated with HCllEtzO to obtain 0.62 g of
the title compound : :

- C30H33N302.HCI
'M.P. = 108°C dec.
M.W. =504.08
[a]p?® = - 16.0 (¢ = 0.5, MeOH)

LR. (KBr): 3400; 3080; 1655; 1545 cm"1.
300 MHz 1H-NMR (DMSO-d6) 3 10.55 (s br, 1H); 9.35 (d, 1H); 8. 09 (d, 1H); 7.92
(dd, 2H); 7.76 (ddd, 1H); 7.65-7.51 (m, SH); 7.48-
: - 7.40.(m, 4H); 7.31 (dd, 1H); 5.10 (dt, 1H); 3.72-
_ 3.62 (m, 2H); 2.75-2.60 (m, 2H); 2.58 (d, 3H); 2.56
(d, 3H); 1.90-1.67 (m, 4H); 1.00 (¢, 3H).

MS (EI, source 180 °C; 70 AL 200 mA): 467 (M+.); 466 395; 58.

EXAMPLE 101
(-)-(S)-N-(a-Ethylbenzyl)-S-[Z-(l-phthaloy])ethoxy]-z-phenqumnohne-&
~carboxamide hydrochlonde

g (5.0 mmol) of (-)- (S)-N-(a-ethylbenzyl) 3-hydroxy-2-phenquumohne-4—
carboxamxde (compound of Ex. 85) were dissolved in 20 ml of dry THF.
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|.R (nujol): 3270; 3180; 1735; 1725; 1660; 1630; 1527; 1460 [err]. 300 MHz -
1H NVR (DMSO-d6):. [err] 9.53 (d, 1H); 8.01 (d, 1H); 7.73 (dd, IH;
7.62-7.35 (m 12H); 5.97 (d, 1H); 2.30 (s br, 3H); 2.18 (s, 3H. M (El;
source 18009832098 70 V; 200 mA): 394 (Mr.); 352; 351; 246;PCIIER95/920p0
EXAMPLE 110 (R S)-N-[[err]-(Ethyl)-4-pyridyl nethyl]-2-phenyl qui nol i ne-4-

car boxari de 121 o a2 PRl kR GG iR 1 1S HPE ThiFC2 8 O ver e

di ssol ved
PCT/ EP95/ 02dd$S wmmeh of Kac&;eﬁlda@ 25 2nfoKE were, added and she magtion mixtugeWago ni
of THF. 1.5Qtifted dtrobh wiipdratufffor 2.54ony dnd)thén freflakedior 2aurse and 2. 23 g-

i xt ure vas kD8idd R PW!??”@B&T%WPW&*‘ b0 i Sipé KWt ok Gl B 16"
of dry [err]macmwaamﬂwmﬁODMHmﬁﬂéhd\ESsol ution was kept at [err] for 2
hours ‘and t fes gibrnirﬁ?b%fzf KA J%f&ﬂdéaﬁd%namrﬁm h&edpoagaﬁiv Rid ated

dlcyclohexylur was the solution evaporate acuo to

f er
dryness. Théher%“ﬂﬁé"wuﬁi N@&rﬁ n 100 m of [err] and washed with H20,
10% [err], %chcwmlmmdomrmaahem&m guasievaparated inaacueRAdghed, dried

over [err ] Ao ar r(fi‘-ig%ﬂg 'ahd washed with HpO. The orgamc layer was dried over
NapSO4 and evaporated in-vacuo to dryness. ' :
The residue was flash chromatographed on 230-400 mesh silica gel, eluting with
hexane/EtOAc 80 : 20 containing 0.5% of conc. NH40H and then hexane/EtOAc 60 :
40 containing 0.5% of conc. NH4OH to afford 2.6 g'of a punﬁed product which was {
 triturated with 1Pr20 to yreld 258 of the title compound.

C35H29'N304

M.P. = 172-175°C

M.W. = 555.64

[a]p? = - 16.3 (¢ = 0.5, MeOH)

LR. (KBr): 3280; 3060; 2960; 1780; 1715; 1660; 1530 cm-1. -

300 MHz H-NMR (DMSO-dg): § 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); 7.27 (dd, 1H); 7.13-7.04 (m, 3H); 4.96 (dt,
- 1H); 3.92-3.78 (m, 2H); 3.72-3.55 (m, 2H); 1.78
(dg, 2H); 0.93 (t, 3H). |

MS (EI; source 180 °C; 70 V; 200 mA): 555 (M+.), 526, 421, 174.

EXAMPLE 102
(-)-(S)-N-(a-Ethylbenzyl)-3-(z-aminoeﬂloxy)-z-phenqumnoline-&earboxanﬁde
hydrochloride
g (3.9 mmol) of (-)-(S)-N-(a-ethylbenzyl)-3-[2-(l-phthaloyl)el:hoxy]-z-phenyl
qumohne-4-carboxamrde hydrochlonde (compound of Ex. 101) were dissolved in
- 150 ml of 96% EtOH and 0.38 ml (7.8 mmol) of hydrazine hydrate were added to the
boxlmg solution, which was then refluxed for 4 hours. o
Further 0.4 mi (8.2 mrnol), 0.2 ml (4.1 mmol), 0.2 ml (4:1 ‘mmol), 0.4 ml (8 2 mmol)
and 0.4 ml (8.2 mmol) of hydrazme hydrate were added every 12 hours and the
reaction mixture was mamtamed refluxed.
~ The reaction ‘mixture was then evaporated in-vacuo to dryness, dlssolved in 20 ml
H>0, cooled and acidified thh 10 mi conc. HCL - ' -
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vacuo to dryness; the residue was dissolved in 30 mM of [err] and |eft
overni ght. Some nore dicycl ohexyl urea precipitated and was filtered off.
The solution was evaporated in-vacuo to dryness to obtain 3.5 of a crude
product whi cWOAR382948crystal lized three times fromi- Prod to yPEI/BPI5/02000g of
the title conpound. [err] MP. = 218-219 [err] MW = 367.45 |.R (KBr):
3260; 3060; 1678¢ mikfe wdshbiled fi33thoueand cooRﬂOthMﬂhm}ydWe(Wsmetbﬁ)oﬁ [err]

9.33 (d, 1H) &hé%q&e%us washe %m%ﬁ)m&naﬁhéxﬂmaée%kalﬁxe% N Naby 8. 03
N T G i W A w@@m
(|\R/H.S) , |\E38 233wer2%% MBIu otatdd in-vacuo 1o dryness.

) t
R0 g (b 00 imioF e, & Wﬁw{é’ﬁamfﬁp@ BB el Bfcq'gor” BLRREE
m (17 60 ol )Et@Acn@OH/é?ﬁe4 ¢briaipingebi2 on@mc nNHueyew afford apwsified pmdusn

of dry [err] anhichOwid disdoive@lih [E18AL aﬁd G@at@@ WIiE‘I‘IO:VE’%O to yxeld 1.2 g of the title
2- phenyl qui nol i ne- 4- carboxylic acid a 1.30 g (9 ) of

N hydr oxybenzoFP‘PBQ‘B\de (HOBT) were added 2.48 g (12.00 mol) of DCC,
dissolved in 30 ml of dry [err], were added dropw se and the sol ution was

stirred at 1500, AIPRL G5 Hick for 36 hours. 75
M.P. = 119°C dec. | |
M.W. =462.00 - :
[a]p?® =- 19.4 (c = 0.5, MeOH)
LR. (KBr): 3400; 3080; 1640; 1545 cm-1.
15 300 MHz lI-I-NMR (DMSO-dg): 8 9.45 (d, 1H); 8.09 (d, 1H); 8.00 (dd, 1H); 7.94 (s
br, 3H); 7.76 (ddd, 1H); 7.65-7.51 (m, 4H); 7.48-
7.40.(m, 3H); 7.31 (dd, 1H); 5.09 (dt, 1H); 3.83 (t,
2H); 2.72 (m, 2H); 1.93-1.80 (m, 2H); 0.99 (t, 3H).

MS (FAB POS thioglycerol matrix; Xe gas, 8 keV; source 50 °C): 426 (MH+).
20

EXAMPLE 103 _
(+)-(S)-N-(a-Ethylbenzyl)-3-[2-(l-pyrrol1d|nyl)ethoxy]-2-phenquumoline-4-
carboxamide hydrochloride

25 2.0 g (5.2 mmol) of (-)-(S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-
carboxamide (compound of Ex. 85) were dissolved in 25 ml of dry THF. _
1.0 g (7.5 mmol) of 2-pyrrolidinoethyichloride and 2.2 g (15.9 mmol) of K2CO3
were added and the reaction mixture was stirred at room temperature for 30 minutes
. and then.refluked; 1.1 g (8.2 mmol) of 2-pyrrolidinoethylchloride were added to the
30  boiling solution which was refluxed overnight. .
The K7CO3 was filtered off and the mixture was evaporated in-vacuo to dryness,
. dissolved in EtOAc and washed with HyO and 20% citric acid. The aqueous layer
was made alkaline with 2 N NaOH and extracted with EtOAc; the organic layer was
: washed with brine, separated, dried over NaSO4 and evaporated in-vacuo to
35 dryness. - :
The residue was flash chromatographed on 230-400 mesh silica gel, eluung with
CH2C12/MeOH 97: 3 containing 0.5% of conc. NH40H to yield 1.8 g of a purified
product which was dissolved i in EtOAc and. treated with HCI/EtO to yield 2.0 g of
the title compound.
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WO 95/ 32948 50 m of 10% HC were added and the solution stirred for
aditional 2 hours. The precipitated dicycl ohexylurea was filtered off and -
the organic | ayer washed with 10%citric acid and 10% [err]. The organic

| ayer waVQ255RP4& ed, dried over [err] and evaporated in- REIFEPSB2080 yness. -~
~ The crude product was flash chromat ographed on 230- 400 nesh silica gel,

el uting vmtl‘Cgang:;Ng(DzeHﬂ’.'l hexane/ Et OAc/ [err] 80: 15 : 0.5 to afford 2.0 g
of a yellow 1q| ..vnbcﬂsv:@s( ystal. lized froma m xture of toluene/ hexane to
yield 0.9 g of ‘the g re ti.tl'e conpound as white crystals. [err] MP. =

134- 137 [errl}'ﬂﬂ‘l’V\:5 872.49 | . R (KBr): 3230; 3060; 1630; 1590; 1545 [err].

300 Mz [err[pdﬁ,zm«ww@owweqmrr] 9.33 (d, 1H); 8.30 (dd, 2H); 8.15 (d,

1H); 8 13 (ci r): mﬁ %gg gﬁ’(ddd 1H); 7.68-7.51 (m 4H); 7. 44
dd, 3 1.88
(105 (t, 3H) r&g% a& % O(Srgf @m’z%é&%g&)s%éo(mlfﬂmﬁﬁs 232;
204. EXAMPLE 112 (+)-(S)-N-([err] (Ed 8780 fmn HOKI); 1510 2-

phenyl qui nol i ne- 4- car boxam de hydr(dt;ﬂH);r3 E@(m, 2H),320 (m,ZH) 3.00 (m, 2H); '

2.65 (m, 2H); 1.95-1.65 (m, 6H); 1.94 (t, 3H).
MS (EIL; source 180 °C; 70 V; 200 mA): 479 (M+.); 478; 383; 97; 84.

EXAMPLE 104
' (-)-(S)-N-(a-Ethylbenzyl)-3-(dimethylaminoacetylamino)-z-phgnquuinolinedl-
: carboxamide ' '

1.1 g (2.8 mmol) of (-)-(S)-N-?(a—emylbenzyl)-3-_amino-z-phenquuinoline-4-
carboxamide (compound of Ex. 69) were dissolved, under nitrogen atmosphere, in 10
ml of warm toluene. 0.96 g (5.6 mmol) of chloroacetic anhydride, dissolved in 5 ml
of toluene, were dropped and the solution was refluxed for 1 hour.

The reaction mixture was evaporated in-vacuo to dryness, suspended in 10 ml of
CH3Cl and dropped in 5 ml of ice-cooled 28% MeyNH/EtOH.

The solution was stirred at room temperature overnight, then 15 ml of 28%
MeoNH/EtOH were added and the reaction mixture was heated at 60 °C in a parr
apparatus.

The mixture was evaporated m-vacuo to dtyness, dissolved in 20% citric acid and
washed with EtOAc. The aqueous layer was basified with 2 N NaOH and extracted
with EtOAc; the organic layer was washed with brine, separated, dried over NaySO4
and evaporated in-vacuo to dryness to afford 1.4 g of the crude product.

This product was triturated with warm i-PrO to yield 0.86 g of the title compound.

C29H3gN402

M.P. = 189-191 °C

M.W. = 466.59

[a]p® = - 63.1 (¢ = 0.5, MeOH)

LR. (KBr): 3230; 3180; 1670; 1630; 1540 cm-1.

300 MHz 1H-NMR (DMSO-dg): § 9.41 (s, 1H); 8.97 (d, 1H), 8.08 (d, 1H); 7.81 (dd,
1H); 7.70-7.59 (m, 4H); 7.49-7.26 (m, 8H); 5.00
(dt, 1H); 2.55 (s, 2H); 1.97 (s, 3H); 1.90-1.65 (m,
2H); 0.93 (t, 3H).

MS (EL; source 180 °C; 70 V; 200 mA): 466 (M+.); 331; 58.
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5:60 g (21.27 nmml) of 3-nethyl-2-phenyl qui noline-4-carboxylic acid were
dissolved in 100 m of dichloroethane. 7.60 g (42.50 mmol) of

N- br onobsucci nimi de and 0.52 g (2.00 rrm)l) of di benzoyl peroxide were added
and the sol (WP@H329%8 | uxed for. 24 hours. The reaction m xture RERERIG/AEP at ed
i n-vacuo to dryness, suspended in 100 m of 33%([err] and stirred overnight
at room t enper aEAMPITRag§0l uti on was evaporat ed in-vacuo to dryness,

dissolved in 50 mM o 0% L err d ev acuo ryness.
50 m of vvater-vvereg l# LEMZ ﬁaﬁmﬁ?ﬁ%ﬂ‘é’ %P &d with
37% HO ,. was evaporated in-vacuo to drgarbexaimidecr ude resi due and 10.8 ni
(77.20 nmol ) of TEA were dissol ved i.n 50 n1 of [err], 50 m of THF and 100

R A

DCC were added disdolvied, aakdet indtrogen atindsphdreahnr'lmmltofwmm £nd\30'mil ght .
76 WD 95/ 329 ' PCTI EP95/ 02000

The precipitat egﬁid?r cycl ohexyl urea was filtered off and the organic | ayer
evapor at ed i n- vadddo g o5 ymmel) vficcumylamine yandsild2e (8.3 suoolyedf iN- 100

m of [err] andhiyBfoxybefikdtriazoke AOHT) %@f@ﬁdﬁ%& anld1€hd irbA¢tide n¥¥efure (was
extracted three tllagst\l\ié"lb 40%citric acid. The acqueous | ayer, basified
with solid [err
: 1.71 g (8.3 mmol) of DCC, dissolved in 20 ml of CH2012, were added
. dropwise and the solution was kept at -5°- 0°C for 2 hours and then at
_room temperature overnight. The precipitated dicyclohexylurea was
filtered off and the solution evaporated in-vacuo to dryness. The residue
was dissolved in CHoClg and washed with HgO, sat. sol NaHCOg, 5%
 citric acid, sat. sol. NaHCO3 and brine.
The organic layer was separated, dned over NagSO4 and evaporated in-
vacuo to dryness; the residue was dissolved in 20 ml of CHoCly and left
overnight. Some more dicyclohexylurea precipitated and was filtered off,
The solution was evaporated in-vacuo to dryness to obtain 1.4 g of a crude
product which was flash chromatographed on 230-400 mesh silica gel,
eluting initially with hexane/EtOAc 9/1 and then hexane/EtOAc 8/2 to
- afford 0.4 g of the purified product which was recrystallized twice from i-
" PrOH to yield 0.15 g of the title compound.

CosHooN2O9
M.P. = 166-169°C dec.
M.W. = 382.47

LR. (nujol): 3200; 1650; 1580; 1535 cm-1.
300 MHz 1H-NMR (DMSO-dg): 8 9.56 (s, 1H); 8. 92 (s br, 1H); 8.00-7.94 (m,
3H); 7.76 (d br, 1H); 7.63-7.45 (m, 7H); 7.36 (dd;
. 2H); 7.24(dd, 1H); 1.72 (s, 6H).
MS (EI source 180 °C 70V; 200 mA) 382 (M+ ); 264; 247; 219 119

EXAMPLE 106 o
N-(a,a-Dxmethylbenzyl)-3-amno-2-phenquumohne-4-carboxam1de

2.0 g (76 mmol) of 3-amino-2-phenquuinoline-4-carboxy1ic acid were
dissolved, under nitrogen atmosphere, in 70 ml of dry THF and 30 ml of
CH30N |
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~extracted with [err]; the organic solution dried over [err] and evaporated
I n-vacuo to dryness afforded 10 g of a brown oil. The crude product was
fl ash chromat ographed on 230-400 nmesh silica gel, eluting with a mixture of

[err] 9 woéos@bierd 2.5 g of a white solid which was di ssaiciegbdsiadod! UeNE
and left overnight. The DCU precipitated was filtered and the sol ution,

Lreated w NagHanOl S, oo, SUAPRAE g T8 B RS AN

t he pure ti thgdmybsnwtra&oleo(HOB‘Bswem yddeﬂ and[ the feadtion mittirrel@as[ err]
MW = 460. O%, g&&% 5%?25 3(c =1, MOH) I.R (KBr): 3440; 3150; 3020;
6 5

2599, 2590 % (6 mbobtbr 308, B AT A S P e Yk by
5.15 (dt, 1|'01rop4m38 -gh P €hé Rolutidn was3Eegtsat 3 0°C. o7 £ houﬁs'*)and%liéh at82 (m
2H; 1.00 (tEt@) texk/%ex(a'%ure S&}'err%?gl}tBOTLgr EaJrecngate'd nggydf]%exyiure l 380,

288. EXAMPL
(S)-N-([err]filtersd bﬂ'nal)d )thesnhm;n evapaerated in-papwe tg [dypmess. The desidue

.car boxan de n r 09
ol )XOf Cruﬁhg%ﬂv? 'ﬁ &%mé%%r?/%ﬁﬁ??o galt"cézitirnbo &?Cﬁﬁgr%e
0.55 g (4. 0gcitric acid, sat sol 3 an

The organic layer was separated, dried over NagSO4 and evaporated in-
‘vacuo to dryness; the residue was dissolved in 20 ml of CHoClo and left
overnight. Some more dicyélohexylufea precipitated and was filtered off.
The solution was evaporated in-vacuo to dryness to obtain 2.0 g of a crude ‘
product which was ﬂash chromatographed on 230-400 mesh silica gel,
eluting with hexane/EtOAc 6/4 containing 1% of conc. NH4OH to afford
0.9 g of the purified product wh1ch was recrystalhzed from hexane/EtOAc
1/1 and then from z-PrOH to yneld 0.45 g of the title compound

Co5Ha3N30
M.P; = 166-168°C
MW. = 381.48

* LR. (nujol): 3460; 3360; 3220; 1667; 1605; 1527 cm‘l
300 MHz 1H—NMR (DMSO-dg): 8 9.05 (s, 1H); 7.87 (dd, 1H); 7.74-7.68 (m, 3H);
7.60-7.42 (m, 7H); 7.37 -(dd, 2H), 7.24 (dd, 1H);
4.74 (s, 2H); 1.71 (s,6H).

MS (EI; source 180 °C; 70 V; 200 mA): 381 (M+.); 263; 218_;- 119.

EXAMPLE 107
(-)-(S)-N-(a-Ethylbenzyl)-S-methyl-z-phenqumnohnedl-
carboxannde '

0.80 g (3.04 mmol) of 5-methyl-2-phenqumnohne-4-earboxyhc acid were

dissolved, under nitrogen atmosphere, in 30 ml of dry THF and 12 ml of

CH3CN

0.43 g (3.20 mmol) of (S)-(-)-a-ethylbenzylamme and 0.78 g (5.78 mmol) of
: N-hydroxybenzotnazole (HOBT) were added and the reaction mixture was

cooled at -10°C.

0.69 g (3.34 mmol) of DCC dzssolved in 5 ml of CH2012, were added

dropwise and the solution was kept at -5° 0°C for 2 hours and then at
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mml) of (S)(-)-[err]-ethylbenzylam ne and 1.71 m (12.27 mol) of TEA in
24 mM of dry [err] and 1 ml of DWF to help solubility. The reaction m xture
was stirred at roomtenperture. After being concent cuo
to dryness; 'gg)ér}ggsﬁs'due was #i:ssolved in [err] (30 'nm) and vva Woﬁélo%
NaHCO3, 5% citric acid and brine. The or'gani c solution was dried over
Na2SO4 and evapd?em etempexature averdightesTheo pomlaltateﬂ 8dlcgclohexylureajewas
product, which ferdd aﬁaﬂm&%&n&iﬁpw u&?@a bgg esidu
elutlngvvlthamxl\stj ! &xan Oﬁ\ ?
yellow oil. [er] W‘”Eedliﬁ GH2 Elaf eémh 535'93@

1220 [err] EXAVeitHe a¢id, sat. sol. NaHCOg and brine.

(S)-N-([err]-Et yl xam de
075 g (2. 64 m?“"-‘*‘”’?%*%? ) et *#%% ‘*'538?#2 B o
were dissol ved, V m&e eat'?%%m isgolyed ip 1 maj Edimi)l&ﬁ of
[err]. 0.38 g (@véiBightoShmelmb dicyéhheiylknea lph‘ééigitivé@ﬁh@ Qva?s;mt&eﬁ%m
(5.18 mmol) of hyd X benzotrl azol ac)uam%r% added t,he_reaction
m xture was cool asgi % dzn~v rynesstootamll gofa
crude product wh:ch was flash chromatographed on 230-400 mesh silica
gel, eluting with hexane/EtOAc 6/2 containing 0.5% of conc. NH40H to
afford 0.47 g of the purified product which was recrystallized from i-PrgO
containing some drops of EtOAc to yield 0.36 g of the title compound asa

white powder _

CogHa4N20

M.P. = 189-192 °C

M.W. = 380.49

[0)p? =-3.8(c=0.5 MeOH)  ~

LR. (KBr): 3280; 3070; 3020; 1635; 1545 cm-1.

300 MHz LH-NMR (DMSO-dg): § 9.20 (d, 1H); 8.23 (d, 2H); 7.93 (d, 1H);

778 (s, 1H); 7.20-7.70 (m, 10H); 5.00 (dt,

1H); 2.38 (s broad, 3H); 1.70-1.90 (m, 2H);
0.95 (t, 3H).

MS (EI; source 180 °C; 70 V; 200 mA): 380 (M+ }: 246: 218.

EXAMPLE 108
(R,S)-N-[oz-(l-Hydroxyethyl)benzyl]-3-methyl-2-phenqumnohne—4-
carboxamide

Prepared as described in Ex. 1, starting from 11.08 g ( 39.33 mmol) of
. crude 3-methy1-2—phenqumnohne-4-oarbonylchlonde, 4.87 g (32.20 mmol)
of 1-phenyl-2-hydroxypropylamine and 10.33 mi (74.14 mmol) of TEA in
150 ml of a 1:1 mixture of dry CH2012 and CH3CN.
The precipitated TEA hydrochloride was filtered off and the fltrate
concentrated in-vacuo to dryness; the residue was dissolved in CHgClg
(100 ml) and washed with a sat. sol. of NaHCOg, 20 % citric acid and
brine. The organic solution was dned over NagSO4 and evaporated in-
vacuo to dryness to obtain 13.23 g of an oil, which was crystallized from i-
PrOg (100 ml) containing 6 ml of i-PrOH to yield 9.14 g of the title
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0.61 g (2.97 mol) of DCC, dissolved in 5 mM of [err], were added dropw se -
and the solution was kept at -5[err]- O[err] for 2 hours, heated at 50 @ °
[err] for 4 hours and then left at roomtenperature overnight. The

preci pi t N®@25/32948/cl ohexyl urea was filtered off and the solRQIVERYS/6208por at ed
I n-vacuo to dryness.. The residue was dissolved in [err] and washed with

H20, sat. sotompeirid as 2% sff-white s6lidl, sat. sol. NaHCO3 and brine. The
organi c | ayer was separated, dried over [err] and evaporated in- vacuo to

dryness; the residue was dissolved in 10 M of [err] and |eft overnight.
Some nore diCgeHoudlglairea precipitated and was filtered off. The solution
was evapor atpUPi 8-168c185 ¢©@ dryness to obtain 0.86.g of a crude product

whi ch was fl chéé)gg ogr aphed on 230-400 nesh silica gel, eluting with
[err] 90: TU-Y05 éectivel y, to afford 0.41 g of the title conmpound as
an oil. [errlRMntjoD: 3960;:3260; 26351580 cr82B80:  3390; 3230; 3020; 1635; 1615;
1545 [err] EXAMPLE 115

- (9) bN- (1 _e;lr ]ﬁ%ﬁgﬂf&é)) 3- lrr;et h](c)xy- 5- net'hy_l -2- pherjyl qui nol i ne- 4-
car boxani de &4 . mol) of -~ - - :
3- net hoxy - 5- (RISHN-[&-(ViethylcarionyDbénzyil-d-meéthylBphenylquinoline-4-

carboxamide

Prepared as described in Example 96, starting from 3.25 g (25.60 mmol) of
oxalyl chloride, 3.88 g (49.66 mmol) of DMSO, 8.2 g (20.68 mmol) of (R,S)- {
N-[o~(1-hydroxyethyl)benzyl}-3-methyl-2-phenylquinoline-4-carboxamide
(compound of Ex. 108) and 15.72 ml (112.76 mmol) of TEA in 230 ml of
dry CHyClo. | |

The reaction was quenched with 40 ml of Ho0 and the organic layer
separated and washed with 20% citric acid, sat. sol. NaHCOg3 and brine.
The organic solution was dried over NagSO4 and evaporated in-vacuo to
dryness to afford 9.4 g of the crude title compound as an oil. This residual
oil was flash chromatographed on 230-400 mesh silica gel, eluting with a
mixture of hexane/ethyl acetate 70 : 30 containing 1% of conc. NH4OH to
afford 7.7 g of the purified product which was crystallized from a mixture
of EtOAc/hexane 1 : 3 respectively, to yield 6.0 g of the pure title
compound. |

CogH2oN202
M.P. = 156-158 °C
M.W. = 394.48
LR. (nujol): 3270; 3180; 1735; 1725; 1660; 1630; 1527; 1460 cm-1.
- 300 MHz 1H-NMR (DMSO-dg): 8 9.53 (d. 1H); 8.01 (d, 1H); 7.73 (dd, 1H);
- 7.62-7.35 (m, 12H); 5.97 (d, 1H); 2.30 (s br, 3H);
| 2.18 (s, 3H). .
MS (EI; source 180 °C; 70 V; 200 mA): 394 (M+.); 352; 351; 246; 218; 217.

EXAMPLE110 o
| (R,S)-N-[a-(Ethyl)-4-pyridylmethyl]-2-phenylquinoline-4-
" 412 g (16,52 mmol) of 2-phenylquincline-4-carboxylic acid were dissolved,
| o |



atid were dissol ved, under nitrogen atmosphere, in 40 n of dry THF and 20
m of [err] 0.63 g (4.62 mol) of (S)-(-)-[err]-ethylbenzylamne and 1.13 g

(8.36 mol ) roxybenzotri azol e (HOBT) were added and t
n Xt ure vvas‘gég%{}ygt -10[err]. 1.0 g (4.84 mol) of DCC, di sln:gli’%}%gﬁ drq?
of [err], were added dropw se and the solution was kept at -5- O[err] for 2

hours, heated aunger hisrogenfasmosphere; in AAdnt ofdry €HoClp ando30 mirqfd?HFur e
overni ght. The mnsecgpmﬁmeﬁnﬂamg* Ph@WﬁﬁnVﬁ%p§1 Ia&ﬁh%daﬁafz 5 di: ? -

sol ution evaporate C ness
and washed w t hm[né??]&sbit ’i"}a“b% %%Foa tfe(g?an o?he REFHIR and
brine. The orgamxtdrewsooahdatmtht ed, dri ed over [err] and evaporated in-

to d t
bver i gnt - oSl A G *n%i S?é?%f’é‘ﬁe‘a ‘51“2%*“5#3% GRYEl, A £ddod
The sol ution m@%ﬁ@aa es@t&wwas my 836 for 20rqursand tleny stirred at ude
product which vxﬁﬁ:niltaﬁipeﬁémér&ap%aabafb OThé mleyélbﬁexﬂai-ea e‘;,*gl ng

the t1t1e comporiiared of i) e toldion porfi in-4ddsialtp fipiessy e resias
3020; 1635; 153%ajdissolveddin 100 ml of CH9Clo and washed w1th H20 10% K2003,
5% citric acid and brine.
The organic layer was separated, dried over NagSO4 and evaporated in-
bacuo to dryness; the residue was dissolved in 30 ml of CHoClg and left
overnight. Some more dicyclohexylurea precipitated and was filtered off.
The solution was evaporated in-vacuo to dryness to obtain 3.5 g of a crude.
product which was recrystallized three times from i-PrOH to y1eld 091¢g
- of the title compound.

CoqHg1N30
M.P. = 218-219 °C
MW. = 367.45

LR. (KBr): 3260; 3060; 1648 1595; 1545; 1350 cm-L.

300 MHz 1H-NMR (DMSO-dg): 8 9.33.(d, 1H); 8.58 (d, 2H); 8.33 (dd, 2H); 8.15
(d, 1H); 8.14 (s, 1H); 8.03 (d, 1H); 7.82 (dd, 1H);
7.66-7.52 (m, 4H); 7.47 (d, 2H); 5.05 (dt, 1H); 1.85
(dg, 2H); 1.00 (1, 3H).

MS (EI; source 180 °C; 70 V; 200 mA): 367 (M+.); 338; 232; 204,

. EXAMPLE 111
- (R,S)-N-[a-(EthyD-z-th:enylmethyl]-2-phenquumohne-4-
carboxamide

1. 40 g (8.00 mmol) of 1-(2-th1enyl)-n-propyl amine hydrochlonde and 2.45
ml (17.60 mmol) of TEA were dissolved, under nitrogen atmosphere, in 50
ml of dry CHgClg and 30 ml of CH3CN.

2.0 g (8.00 mmol) of 2-phenquumohne-4—carboxyhc acxd and 1.30 g (9.60
mmol) of N-hydroxybenzotriazole (HOBT) were added. .
2.48 g (12.00 mmol) of DCC, dissolved in 30 ml of dry CH2012, were added
dropwise and the solution was_snrred at room temperature for 36 hours.
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WO 95/ 32948 [err] WO 95/32948 [err] ~ WD 95/32948 1. A conpound, or
"solvate or salt thereof, of formula (1): [err] in which: Ar is an

optional Iy substituted phenyl, naphthyl or [err] cycloal kdi enyl group, or -
an opti orwiolog/agaabst i t ut ed si ngl e or fused ring heterocyclipcoEpogm2odwaving *
~aromatic character containing from5 to 12 ring atons and conprising up to

-Il?near L?u[)r Hgddiéﬁ%sﬂ the Or‘%‘fﬁ%c%%lsﬂ C"tan fr%&‘l‘] Bﬁﬁwgﬁalzxyl

optionally Slhw(rs-t ed:rpm@nﬁgdteﬂbrdi xyflered walsiflteredoff anidotivel drganic
ﬁu?stltgt ed ﬁaYQﬂQEﬂeﬂwﬁbwa%em £nd 10% m .sing up to four
et er oat ons

ected.from O and N, roxy Jerr amno [err] alkyl,
[err] 15 . %WW%E@N&W’“ FePRERLe g %YﬁrnHBB 614 an¢ evpporated in-
acyl am noal kyacué ¢6 'drysksxPleé Enide bﬁﬁdﬂctadviﬁ |ﬂh%hbéhi'binat5§1‘éiﬂ¥& onl 250
al koxyxcar D00 mbsH, silica gel elutmg with a mixture of hexane/EtOAc/CHgClg 80 :
15 : 0.5 to afford 2 0gofa yellow 011 whach was crystallized from a
mixture of toluene/hexane to yxeld 0.9 g of the pure title compound as

white crystals.

Co3HgoN20S
M.P. = 134-137 °C | |
MW.=37249 e (

LR. (KBr): 3230; 3060; 1630; 1590; 1545 cm-1. - -

300 MHz 1H-NMR (DMSO-dg): 8 9.33 (d, 1H); 8.30'(dd, 23) 8.15 (d, 1H); 8.13
(d, 1H); 8.08 (s, 1H); 7.84 (ddd, 1H); 7.68-7.51 (m,
4H); 7.44 (dd, 1H); 7.11 (d, 1H); 7.02 (dd, 1H);
5.33-(dt, 1H); 2.10-1.88 (m, 2H); 1.05 (t, 3H).

MS (EI; source 180 °C; 70 V; 200 mA): 372 (M+.); 343; 232; 204.

EXAMPLE 112
(+)-(S)-N-(a-Ethylbenzyl)-.?»-d:methylammomethyloz-
‘phenylguinoline-4-carboxaimide hydrochloride

5.60 g (21.27 mmol) of 3-methyl-2-phenylquinoline-4-carboxylic acid were
dissolved in 100 ml of dxchloroethane

7.60 g (42.50 mmol) of N-bromosuccinimide and 0.52 g (2. 00 mmol) of
dibenzoyl peroxide were added and the solution refluxed for 24 hours.

The reaction mixture was evaporated in-vacuo to dryness, suspended in

'100-mi of 33% MegNHIEtOH and stxrred overmght at room temperature.
The solution was evaporated in-vacuo to dryness, dissolved in 50 ml of

20% K9COg and evaporated again in-vacuo to dryness. 50 ml of water
were added to the residue and the solution, acxdxﬁed with 37% HCl, was
evaporated in-vacuo to dryness. N

* " The crude residue and 10.8 ml (77.20 mmol) of TEA were dissolved in 50
ml of CH2012, 50 ml of THF and 100 ml of CH3CN: o
3.00 g (22.20 mmiol) of (S)—(-)-a-ethylbenzylaxmne, 0.78 g (5.78 mmol) of N-
hydroxybenzotnazole (HOBT) and 11.9 g (57.90 mmol) of DCC were added
and the soliition was stirred at room temperature overmght
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al koxycarbonyl [err] alkyl, am nocarbonyl, [err] alkylam nocarbonyl, di
[err] 6 al kyl am nocarbonyl hal ogeno [err] alkyl; or is a group [err] when

cyclized onto Ar, whe p|520r 3. 20 [err] and[err] t he
same or di f‘?’@l”é’ﬁ%“sare i ndependent |y hydrogen or [err] Ilneaf%'%é’ogoﬁghed

al kyl, or together forma [efr] group in which n represents 3, 4, or 5; or
[err] together Thé fpremb&aa@d m@hmmx&m-éa washfittered off and zh@, drguni® layer r |

and [err], which may & ggegor d| fferent are i’ ndependent | y hydrogen,
[err] 25 | i ERP 5 [err] al ken , ¥ err] aI koxy,
hydroxy, hal ogeBhe rromm odyam;dmmyhssehﬁedo o8 dand [ ther |

al koxycar bonyl', rfded r}ﬂ:&?rﬂ tmvémdaﬁrlmﬁlﬁaw%mﬂmc@a\ ﬂ?neenﬁﬁiés Fih

| kyl '
Lert] ol kyl of 4d% g 94t Tt asusenusrlaars PaBERs v plids K2COay s o
\[M;| c]h \% a\rll\ﬂ [ﬁréx}trmdl wﬂshp@}ﬁg@f% ytHeydrgagum solutmctygb:mechrnireu lNazSQL; and?;
rr] in wic r @.ﬁag,
hydr oxyal kyl , aéngal a%&e?d] zn-&ac;tligaﬂér r&‘lé;ﬁ Eﬁﬁém noa I?f/.lg o allrfr%/no
al kyl sul phonyl a'thcrudmpmdamy matesramheélqw«?%ﬂrﬂﬁeégyﬂmlm gelith
up to four R3 Sémﬁﬁi Witk 8 xﬂﬂtﬁﬂe Bfmgolcm Cls 9qu1 1tel dffsrdn2 s guﬂ'a @hif¥ is

arouporrT Vg B o] G e Tl 1t gl © 1 o
The DCU precipitated was filtered and the solution, treated with
‘ethanolic HC], was evaporated in-vacuo to dryness. The crude product was
recrystallized from a mixture of toluene/EtOH to yield 0. 7 g of the pure
title compound as colourless crystals.

CogHogN30-HCl
M.P. =164-167°C
M.W. = 460.02
[alp® =+253(c=1, MeOH)
LR. (KBr): 3440; 3150; 3020; 2560 2460; 1650; 1540 cm-1,
300 MHz 1H-NMR (DMSO0-dg, 353 K): 5 9.70 (s br, 1H); 8.10 (d, 1H); 7.85
' ' (dd, 1H); 7.80 (s br, 1H); 7.70-7.10 (m, 12H);
5.15 (dt, 1H); 4.38-4.20 (m, 2H); 2.30 (s,
3H); 2.22 (s, 6H); 2.10-1.82 (m, 2H); 1.00 (¢,
MS (EI; source 180 °C 70V 200 mA): 423 M+.), 380 288
EXAMPLE 113
(S)-N-(a-Ethylbenzyl)-3-methyl-7-methoxy-2-pheny1qumohne—4-
_carbo_xannde

Prepared as descnbed in Ex 1, startmg from 1.27 g ( 4. 09 mmol) of crude
3-methyl-7-methoxy-2-phenquumohne-4—carbonylchlonde, 0.55 g (4.09
mmol) of (S)-(-)-o-ethylbenzylamine and 1.71 ml (12.27 mmol) of TEA in
24 ml of dry CHgClo and 1 ml of DMF to help solubility. The reaction
mixture was stirred 12 hours at room temperture.
After being concentrated in-vacuo to dryness, the residue was dissolved in
CH3Cls (30 mi) and washed with 10% NaHCO3, 5% citric acid and brine.
The organic solution was dried over NagS0y4 and evaporated in-vacuo to
dryness to obtain 1.87 g of a crude product, which was flash
- chromatographed on .230-400 mesh silica gel, eluting with a ‘mixture of

77



[err] I's branched or linear [err] alkyl, [err] cycloal kyl,

[err]

cycl oal kyl al kyl, 10 optionally substituted aryl, or an optionally
substltuted single or fused ring heterocyclic ‘group, having aromatic

char act eryo68§degé Ning from5 to 12 ring atonms and conpri S'f@gh‘ﬁg’ﬁo&)o“r

het er o- atoms I'n the or each r|ng selected fromS, O N Xi

NClerr]N 15 2 conp. r dj clagyml_in which: Ar is phenyl,
optional ly ih?&é?% g@ F%Fg éﬂfgwg w pi; enyl or a [err]
cycl oal kdi enyl group; 20 3. A conmpound according to claiml or 2 in
which: Ris ?e{}H@ Ebél [err] al koxycarbonyl, [err] alkylcarbonyl or

r

hydroxy [er A conpound according to any one
in which: [W.a4d0 F@lare each hydrogen or [err] alkyL 25

of clains 1 to 3
5. A conpound

accor di ng' t  RAKBH)€3240; @%5”2930@6345 '1635‘%220 ciR3li s hydrogen, hydroxy,
hal ogen, [err] al koxy or. [err] Kyl : A conpound according to any one

of clains 1 to 5 in which: 30 R4 |s hydr_ogen [err].alkyl,

[err] al koxy,

hydr oxy, amEiﬁAMPJJBQéA am noal koxy, nono- or di-al kyl am noal koxy, nono-

83

or di-al kyl am R M@yj 5% Shne R agag? am no or
acyl am no; 7. mm@oﬁptgg%d accc))%l ng to' t%nlezﬁh%ﬂ’g{ﬂi to I n which:

0.75 g (2.64 mmol) of 3-am:ino—5-methyl-‘2-phen'quuinolihe-4-ca'rboxylic
acid were dissolved, under nitrogen atmosphere, in 30 ml of dry THF and
10 ml of CH3CN.

0.38 g (2.83 mmol) of (S)-(-)-a—ethylbenzylamme and 0.69 g (5.18 mmol) of
N-hydroxybenzotriazole (HOBT) were added and the reaction m:xture was
cooled at -10°C.

0.61 g (2.97 mmol) of DCC, dissolved in 5 ml of CHgClg, were added
dropwise and the solution was kept at -5°- 0°C for 2 hours, heated at 50 °C
for 4 hours and then left at room temperature overmght

The precxpztated drcyolohexylurea was ﬁltered off and the solution

: evaporated i in-vacuo to dryness The residue was dissolved in CH9Clg and

washed with H20 sat. sol NaHCO3, 5% citric acid, sat. sol. NaHCO3 and

- brine.

The organic layer was separated dried over NagSO4 and evaporated in-
vacuo to dryness; the residue was ‘dissolved in 10 ml of Cchlz and left
overnight. Some more dlcyolohexylurea precxprtated and was filtered off.
The solution was evaporated in-vacuo to dryness to obtain 0.86 gofa
crude product which was flash chromatographed on 230-400 mesh silica
gel, eluting with CHgClg/MeOH/oonc NH4OH, 90 : 10 : 0.5 respectively,
to afford 0.41 g of the t1tle oompound asanoil.
CogHa5N30
M.W. = 395.50 ' '
"LR. (KBr): 3480; 3390; 3230 3020; 1635; 1615; 1545 c::u‘1

| :EXAMPLE 115 -
(S)-N-(o:-Ethylbenzyl)-3-methoxy-5-methyl-2-phenquumolme-4-
carboxanude
1.29 g (4.40 mmol) of '3-methoxy-5-methyl-2-phenquuinoline-4-carboxylic
. 8 .

~



[err] is phenyl, thienyl, furyl, pyrryl or thiazolyl. 8. A compound of

formuta (1) according to claim1, or a salt or solvate thereof, in which: 5

Ar is phenyl, 2-chl orophenyl, 2-thienyl or cycl ohexadienyl; R_i

ethyl, n-prNRIBBoOVe, or -COVe; [err] and [err] are each W%’Fggi&x@r

met hyl; R3 is hydrogen, nethoxy, or hydroxy; [err] is hydrogen, nethyl,

ethyl, methoxy,adiy WeéaisstNel) urndak Aitragen B8mosphere, ib40mhef dry THF and

di met hyl am noe':éﬁ)x , % 1- it hal oyl ) et hoxy, am noet hoxy,

~2-(1-pyrrolidi 5’%9 >~dr met hyl ami nopr opoxy, di net hyl ani noacet yl am no,
acetyl am no, or0.68 g462 mmdomﬁig)ﬂ-)-a{-mhy]banayhmimqun 118ig:(8:86 nemblirofl ,

2-pyriyl, 2 thiRaglatbrPlerdotib iy (HOIRM Weteaddedifiy thoredetion MixiAHPHRd

according to any r&eo ¢lal s to 7, or a salt or solvate thereof, o

formula (la) [dPrledRt1Q°Ghich R [err] and [err] are as defined for

formula (1), inl.ang (@8t efimel)aofDCC; dissolwed ih ddnlZof GHgCGlayawele addedsane

o, O T pS o sUGLAEYd tp L e 4 e 50 -€°
for 4 hours an% then left at room temperature overnight. o
The precipitated -dicyclohexylurea was filtered off and the solution
evaporated in-vacuo to dryness. The residue was dissolved in CHyClo and
washed with HoO, sat. sol. NaHCOg, 5% citric acid, sat. sol. NaHCO3 and
brine. - | |
The organic layer was separated, dried over NagSO4 and evaporated in-
vacuo to dryness; the residue was dissolved in 20 ml of CHgClg and left
overnight. Some more dicyclohexylurea precipitated and was filtered off.
The solution was evaporated in-vacuo to dryness to obtain 2.45 g of a
crude product which was flash chromatographed on 230-400 mesh silica
gel, eluting with hexane/EtOAc 7 : 2 containing 0.5% of conc. NH4OH, to
afford 0.28 g of the title compound as an oil.

Ca7Ha6N202
MW. =410.52.
LR. (KBr): 3270; 3020; 1635; 1535 cm-1.
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84 [err] in which R[err] and [err], Y and Z are as defined in claim9.

5 11. A conpound according to claim1l selected fromthe group consisti ng
of: (R S)-N-([err]-nethyl benzyl)-2-phenyl qui nol i ne-4-car boxam de;

(+) - (S) - \WO[9BBRM8net hyl benzyl ) - 2- phenyl qui nol i ne- 4- car box aRCTEPIS02000

(-)-(R-N-([err]-nmethyl benzyl) - 2- phenyl qui nol i ne- 4- car boxan de; 10
(RS)-N[[err]-(met hoxga;‘pqﬂyl ):benzyl ] - 2- 'phen<¥ ui nolv! ne-4 carboxam de;
(H)-(S)-N-[[err]-(mpth dar pny| ) benzyl | ; 28pheh éc@ IaOI£1eq4. car‘b’(xam de;
(-)-(R-&[[err]- (mpth dar Jnyl)benzyl] 2 pheny qun nol #nér 4- 1‘5
car boxam|de; : :
(RS%) N_.-‘:Lk%cm (meth»@c%.r bony );be@zyl ]—7-@1&@!1%;/82 ;Qh%ny\hgl&':n@ oo
car boxamyde; : - ST
-I\I—[[qfl‘.]'z(rre yc arg)og‘yl ) beh gf § 7- hgd@xg- ﬁpﬁerx_yl 0] 33@n§ B 2
- car boxam W¥e: _ et eernn s
(RSN[L&rN(c b DXY) benzyl 7 rreLGhoxy 2 8henyl_qw nQ] |_na- 4- car boxani de
hydr ochl ot Q g S .
(R'S)-N-[[er t.1}§ a_§1 nocar%r@j )ege@; ag-ﬁhgpp:qinfaq @eézﬂ,o Q|
car boxami de; S Z QIZ Z Q. Z Z: Q. QI Z ZZ Z
(RS)-N-[[err] -Qﬁ‘eth)ﬁ/cﬂr bony %e&zﬁ:]ﬁz §2it" tfeﬁ/l:?qli’rﬂé @e§1.§ §
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25 - car boxani de;

(R'S)-N-[[err]-(nmethoxycarbonyl)benzyl ] - 2 (2-furyl)quinoline:4-

car boxam de;

(R S)- N[ [ erVP2ER¢oxycar bony! ) benzyl ] - 2- (4- pyri dyl ) qui nol | FETAEP9S/02000
R,

car boxam de; 30
S)-N-[[err]-(net hoxycar bonyl )
car boxam de;
(RS)-N-[[err]-(nethoxycar bonyl
carboxam de; (-)-(R-N[[err]-

, 4- cycl ohexadi enyl nethyl]-2- p
(R S)-NJ[[err]-(1-hydroxyethyl
singl e diast;

(R, S)-N-(a-ethyl benzyl)-3-neth
(R S)-N([err]-ethyl benzyl) - 3-
(RS)-N-[[err] - (net hoxycar bonyl
b] qui nol i ne- 8- car boxam de; 10
(RS)-N-([err]-ethyl benzyl)-3-he
(-)-(S)-N-([err]-ethyl benzyl)
(H)-(R-N-([err]-ethyl benzyl) -
(R S)-N[[err]-(nmethoxycarbony

TABLE 6. (continued)
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‘benzyl bengo-i 1,:3- cy¢lghept adi §
L. | 8808 ESo g
| =22- phe QiSH ng) e 4-z<'(*,ia£bg
s-grehy | - 2| ey | BuiGoE] -8 &
3!3'reshyl %’e@l Bl Ae-% &
E)e zyl] - p§RS @gyég"le}?yn‘?_qyi
. 2%2%%zzas
&£ EEELEEEE
Ere
R N I RS A TN
& 2z % 222
8
s
I~y zizzzzg S S
& mimzizmimm
|& zimz oz
& T amiamiaa s
' -4
O :
ol cee.
& ﬁiiﬁggmsmizﬁ
é §§§ ) Eg SE 2

Y

line-4

e-4- 85

rboxam de 5

m de;
boxam de;
no[ 1, 2-

am de;
rboxam de;
r boxam de;
i noli ne-



4- car boxam de; 15
(R S)-N-([err]-ethyl benzyl) - 3- pheny=2=phenyl qui nol |\“\ 4- car boxam de;
n

(R S)-NJ[[err]-(nmethoxycarbonyl)benzyl yl ) qui nol i ne- 4-
car boxam W©:95/32948 A m m\‘“\m‘\‘) PCT/EP95/02000
(R S)-N-[[err] (et hyI) 3 4- d| chl orobe uZ-LphényT qw nol i ne-4-

car boxam de;

(R S)-N-[[err]}-(hydrox yl |f"'
. (RS)-N-([err] ]‘et hy?‘b‘: Hi‘&?f’ ‘r‘]'é”)ﬁﬁg’%/‘%f{ﬁ“ﬁéﬁﬁwhﬂ@ -.
(R S)-N[[err]-(nmethoxycarbonyl)benzyl]-3-net hyl - 2- phenyl C]UI nol i ne-4
car boxam de; . B2 F
(R S)-N([err]-ethyl benzyl) - 3-nethyl - 2- phen Nq.ucna_LApe- 4- car boxam de; 25
(R S)-N[[err]-(methoxycarbonyl)benzyl]-73hl or ov2- phenyl qui nol i ne- 4-
car boxam de; ' ' '

(R S)-N-[[err]-(nmethoxycarbonyl)ben
car boxam de; -~ - :
(RS)-N-[[err]-(nmethoxynet hyl ) benzyl ] I nol i ne- 4-car boxam de; 30
(RS)-N-[[err]-(nmethoxycarbonyl ) benzyl ] - 6- chI oro? 2-- phenyl qui nol i ne- 4-
car boxam de; -

(RS)-N-[] érr] (et hoxycar bonyl )benzyl ] - 3-et hyl - 2- phenyl qui M i ne- 4-
car boxam de; if Bhioh: \- (a- n propyl benzyl) - 2- phenyl gui nol i ne- 4- car boxam de; 35

(R 5N (| er it ah opualy spostissi nhensl; tptapE i inalisienoh s Wox ar de:
(RS)-N-([err]- wmmyhﬂauwmmoaﬁ&dmmmnemmmm de;
aromatic character, containing from 5 to 12 ring a_tb_r_ns and comprising up to
10 four hetero-atoms in the or each ring selected from S, O, N;

R is linear or branched C1.g alkyl, C3.7 cycloalkyl, C4-7 cycloalkylalkyl,
opuonally substituted phenyi or phenyl Cj.g alkyl, an optionally substituted
ﬁve-membered heteroaromatic ring comprising up to four heteroatoms
selected from O and N, hydroxy C;.g alkyl, amino Cj_g alkyl, Cj.¢

15 alkylaminoalkyl, di C).g alkylaminoalkyl, C}. acylaminoalkyl, C}.¢
alkoxyalkyl, C.g alkylcarbonyl, carboxy, C.g alkoxyxcarbonyl, C;.g
alkoxycarbonyl C. alkyl, aminocarbonyl, C}.6 alkylaminocarbonyl, di C;.
¢ alkylaminocarbonyl, halogeno C1.5 alkyl; orisa group -(CHz)p when
cyclized onto Ar, where pis 2 or 3.

20 RjandRj, which may be the same or different, are independently hydrogen or
C].¢ linear or branched alkyl, or together form a -(CH2)n- group in which n
represents 3, 4, or 5; or R} together with R forms a group -(CHz)q-, in which
qis2,3,4o0r5.

Rj an and Ra, which may be the same or different are xndependently hydrogen, C;.4

25 linear or branched alkyl, C 1-6 alkenyl. aryl, C1_5 alkoxy, hydroxy, halogen,
nitro, cyano, carboxy, carboxamido, sulphonamxdo, Cj.6 alkoxycarbonyl,
trifluoromethyl, acyloxy, phthahmxdo, amino, mono- and di-Cj.g alkylammo,
-O(CH2)-NT3, in which ris 2, 3, or 4 and T is hydrogen or Ci.galkyl orit
forms with the adjacent nitrogen a group

| ﬁ1 4- car boxam de;

1
5“-_2- phenyl qui nol i ne-4- .
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86  (-)-(S)- N([err]_eph;LLbeumﬁo 3- et hyl - 2- (4-

br onophenyl ) qui nol i ne- 4- car boxam de;

() 9 g gl M IR BRI =" -2 PPy o ol s

(R S)-N-[[err]- (methoxycar bonyLI )Benlyl |- 6- net hoxy-2- phenyl qui nol i ne- 4-
car boxam de;

(R S)-N-[[err]-(nethoxycarbonyl )bepzyl ]-2-(2- bengof uryl) qui nol i ne- 4-
carboxam de; (R S)-N[ (1, 2 di phenyl*yet-hyl ] - 2- phe-yl qgui nol i ne- 4- car boxam de;
10 :
(RS)-N-([err]-trifluoromethyl benyl)+2- phkgnyl
(-)-(S)-N-([err]-ethyl benzyl)-3 t hexy- 2- phe. ] ne- 4- car boxam de;
(-)-(S)-N-([err]-ethyl benzyl )-8 et lgHo2- pheW/i qu(qcm_ ne- 4- car boxam de;
(R S)-N-[[err]-(ethyl)4-chl'orobenzyl]-2-phenyl qui noli ne- 4- car boxam de;

(RS) - N-[ [ er r] - ( netif Whichav aAd ¥iy)abe miete pércbn i hjidbgetr sy gbsidd e ls e ofi2; 15

b d
(RS) N[ er 1] - ( mer R Takr@Way peich 2 3. pes e Wi by iRgen oF -l
car boxani de; hydroxyalkyl, aminoalkyl, mono-or dl-alkylammoalkyl acylamino,

(R S)- N[ eryr] - (elyoucysah Aamtho) Rk iamuds, HomsbP ReERRALAREY S GR: 7

car boxam de;

(RS)-N-[[err]- (rremm;pcmrfbmr&g ;ubsum;nqsbzmgzprpspntmlﬂmqunohnmcbus

car boxam de; or Ry is a group -(CHp)y- when cyclized onto R as aryl, in which tis 1, 2, or
< | - o
Rs is branched or linear C;_g alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl,
10 optionally substituted aryl, or an optionally substituted single or fused ring

heterocyclic group, having aromatic character, containing from 5 to 12 ring
atoms and comprising up to four hetero-atoms in the or each ring selected
from S, O, N; ' '
Xis O, S, or N-C=N.
15 :
2. A compound according to claim 1 in which:
Ar is phenyl, optionally substituted by C;_g alkyl or halogen, thienyl or aCs.7
cycloalkdienyl group;

20 3. A compound according to claim 1 or 2 in which:
R is Cj_g alkyl, C;.¢ alkoxycarbonyl, Cj.g alkylcarbonyl or hydroxy C;_g alkyl.

4. A compound according to any one of claims 1 to 3 in which:
R{'and Ry are each hydrogen or Cy.g alkyl.

5. A compound according to any one of claims 1 to 4 in which:
R3 is hydrogen, hydroxy, halogen, C}_g alkoxy or Cj.g alkyl. .

6. A compound according to any one of claims 1 to 5 in which:

30 Rgyis hydrogen, Cj.4 alkyl, C1.g alkoxy, hydroxy, amino, halogen, aminoaikoxy,
mono- or di-alkylaminoalkoxy, mono- or di-alkylaminoalkyl, phthaloylalkoxy,
mono- or di-alkylaminoacylamino or acylamino;

7. A compound according to any one of claims 1 to 6 in which:
| 83



(RS)-N-[[err]-(nethoxycarbonyl ybenzyl]-2-(2-thiazolyl)quinoline-4-
carboxam de; (R S)-N-(1-indanyl)-2- phenyl qui nol i ne- 4 car boxam de; 25

(R S)-N([err]-n-butyl benzyl)-2- phen;“ “H muﬂ m\; oxa BdGEp9sinz00

(R S) - N W@ 9832904972t hoxycar bonyl ) benzyl nyl )qU| nol'i ne-4-
carboxam de; (R S)-N-([err]-heptyl benzyl) 2- phen qw nol i ne- 4- car boxam de;
(RS)-N-[[err]-(nethoxycarbonyl)benzyl] - 2- (2 met hyl phenyl ) qui nol i ne-4- 30
car boxam de;

(R S) - N[ [ er R isiphehylxshisnyb Suryt. )HYéWiWF“’ZWPZ{ et hoxyphenyl ) qui nol i ne-
4- car boxami de;” N-(1-phenyl cycl opentyl ) -2-phenyl qui nol i ne- 4- car boxam de;
RS -N[[err nmet hoxycarbon X t ilvaxe i ne-4 35
E:ar %)oxa£n[ de; ]8( (RS) A}c{)%l/lpwl] Q&B%’H@Q@fkﬁ%%%%&%@lvw%ﬂ briso
met hyl endi OXXF%@‘F% %} | chol i ne- 4- car boxami de; —
N-([err]-d enz Oh
(R( [S) N]-[Plarr] (etM!sglphﬂ ﬁef @P&?ﬁ@hﬂ[ - %knd\r%' hol i ney4 car boxanm de; (R
S) -N [[err]- (netm@(mgmybedyl)mm@py. Qfﬁﬂ &F&W UI noI i ne-4-

car boxam de;:

' thyl;
(RS)-N[[err]- (nﬁghﬂggﬁﬁz?ﬁ;timy ;norme(yg 4-di chl orophenyl ) qui nol i ne-
o 3 15 hydrogetl, ’

Rg4 is hydrogen, methyl ethyl, methoxy, hydroxy. amino, ghlonne.
10 - brormn y dunemylammoet.hoxy, 2-(1-phthaloyl)ethoxy. | |
aminoethoxy, 2—(1-pyrrohdmyl)ethoxy, dimethylaminopropoxy, P
dxmethylammoacetylammo, acetylamino, or dimethylaminomethyl;
R5 is phenyl 2-th1enyl 2—furyl 2-pyrryl Z-ﬂuazolyl or 3-t.hxenyl

_ 'and X is oxygen.
9 A compoﬁnd 'according to any one of claims 1 to 7, or asaltor
solvate thereof, of formula (Ia)
(1a)
20 -
in which
R,Rz,R3zand R4 are as defined for formula (T), in any one of claims 1 to 7 and
" Y and Z, which may be the same or different, are each Ar as deﬁned for formula

(I)mcimm.lo;Z._ :

25

10. A compound according to claim 9, of fom’mla (Ib): -



5 4- car boxam de

(-)=(R-N[[err]-(am nonet hyl g !ﬁ}"‘ﬂ tmullqw nol i ne- 4-car boxam de;
(=)-(S)-N-( 4 39{ yl benzyl:) - 3- gui nol i ne- 4- cag?g,xam de;
(-)-(S)-N-([err yl benzyl?)- 3- chlor o- 2- phenquU|noI|ne4c _ ,
(-)-(S)- N-([err]-ethyl benzyl) - 3-brono-2- phenyl qui nol i ne- 4- car boxanmi de; 10
(R S)-N-([err]-iso-propyl benzyl)-2-phenyl qui nol i ne- 4- car boxam de;
(-)-(S)-N-([err]-ethyl benzyl')-2-phenyl qquoI [ ng 4-car boxam de;
(¥)-(R-N-([err]-ethyl benzyl)-2-phenyl qui oI m‘e- - car boxam de;

(R S)-N-[[err]-(nmethoxycarbonyl )benzyl] - Qo~2- phenyl qui nol i ne- 4-

car boxam de 15 .
(RS)-N-[[err]-(met hoxycar bonyl ) benzyl ] {2- cyﬁl }nexyl gui nol i ne- 4-
car boxam de; S :

(R S)-N-[[err]-(nmethoxycarboRy
car boxam de;
(R S-NJ[[err]- (rret hoxycarbonyl )b
car boxam de;

R S) - N t hyl b - 3= s 2- d
(R SN [ err - (ot had yesem B2 FAAm 4.\3 @éﬁ&?' o PR A de:
4- car boxam de;

(R'S)-N- [ er g - (2 g MR A b it o W oy O o 25
(R S)-N-[{err]-(nmethoxycarbonyl)benzyl]-2-(2, 4-dichl orophenyl )qui nol i ne-

? ;:aE tI%jxalil-m[ Fgr r]- (rret ngk?car%onyq“ bﬁnq))dz ghe l%uzu;?lTne UI noI I ne-
_car boxani de hydr ochl(s-S)eN-(a-mett 1)'11’3“2)'1)-2?{3“)’1‘1“11‘01108 arboxamid e;
. (-)-(R)-N-(c-methylbenzyl)-2-phenyiquinoline-4-carboxamide;
10 - (RS )-N-[a-(memoxycarbonyl)benzyl]-2-phenquumohne-4
' carboxamide; e
(+)-(S)-N-[a—(methoxycarbonyl)benzyl]-2-phenquumohne-4-
‘carboxamide;
(- )-(R)-N—[a-(methoxycarbonyl)benzyl]-2-phenquumohne-4-
15 carboxamide; -
(R,S)-N-[a—(methoxycarbonyl)benzyl]-7-met!10xy-2-pheny1qumohne-4-
| carboxamide; = |
(R.S)-N—[a-(methoxycarbonyl)benzyl]-7-hydroxy-2-phenquumohne-4-
' carboxamide;
20 (R,S)-N-[a.-(carboxy)benzyl]-7-methoxy-2—phenquumohne—4—
carboxamide hydrochloride;
(R,S)-‘N-[aé(methy‘laminocarbonyl)benzyl]—Z-phenquuinoline-&
— -~ carboxamide;
(R.S)-N-[a-(methoxycarbonyl)benzyl]-2-(2-tlnenyl)qmnohne-4-
25 ' carboxamide;
(R, S)-N-[a-(methoxycarbonyl)benzyl]-z-(2-ﬁzryl)qumohne-4-
- carboxamide;
(R, S)-N—[a-(methoxycarbonyl)benzyl]-2-(4-pyndyl)qumohne-4-
| carboxamide;
30 (R,S)-N-[a-(methoxycarbonyl)-z-tlnenylmethyl]-2-phenqumnohne-4-
carboxamide;
-(R,S)-N-[a-(methoxycarbonylmethyl)benzyl]-2-phenquumohne-4-
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- ( 3- chlorophenylgqU|noI|ne 4-

nzylrfl 2- (E chl or ophenyl ) qui nol i ne-4 20




0 N- di phenyl net hyl - 2- pheny| gui-retine- 4- car boxani de;

3
(-)-(S)-N-([err]-ethyl benzyl) - 3- hydr oxy- 2- nyl qui nol i ne- 4- car boxam de;
(+)-(R-N-([err]-ethyl benzyl ﬂ‘mm g g‘Enyl gui nol i ne- 4- car boxam de;
(-) - (R - Nwlo gF38d48( et hOXYCar ydr oxy- 2- phe”h‘k‘i]‘i‘r@%ﬂo&? 35
4- car boxam de;
(-)-(R-N[[err]-(dinmethylam nonet hyI )benzyl ] 2- phenyl qui nol i ne- 4-
~car boxan de;

" (RS)-N-[[err]-(dimethyl sasbRzamidsHny | )benzyl ] - 2- phenyl qui nol i ne-4- 88
car boxam de; (- )-(R)-N-[a—(methoxycarbonyl)-l .4-cyclohexadienylmethyi]-2-
(RS-NJ[[err]- (amnocarFon | ).b = 2= | qui nol i ne- 4- car boxam de; °
(RS)-N[[err}-(1- pyrrop?ﬂ o B 3 2- phenyl qui nol i ne- 4
car boxam de; 5 (R.S)-N-[a-(l-hydroxyedxyl)benzyl]- -phenquumohne-4—carboxam1de

(-)-(R- N{[err]-(car bo“y&%w] - phenyl qui nol i ne- 4- car boxami de

hydr ochl ori d
(¥e S’ CN— F{ Ier (ra] ( met %ﬁ%&(mﬂvm@@yﬁﬁm@omlmheaﬂqpmhwmm 4-

car boxami de; (R, S)—N—(a—e Ibenzyl)-3-n-buty, 1-2- henylquinoline-4-carboxam
(RN Ler - (et o e o g 10
(RS) - N-[[err] - (et hoxy Cisjgindlihe-8tcaridxamids; hy | )benzyl ] - N-met hyl - 2-
phenyl qui 60' | ne-4- C@Qﬁﬂ&-&'ﬁy&%ﬁf&' 2 'ldfphenquumohne#carboxamxde
(-)-(S)-N-(a-ethylbenzyl)-3-methyl-2-phenylquinoline-4-carboxamide;
(+)~(R)-N-(cc-ethylbenzyl)-3-methyl-2-phenylquinoline-4-carboxamide;
(R.S)-N-[a-(methoxycarbonyl)benzyl]i—(z-methoxyphenyl)qmnohne-
- 4-carboxamide; :
15 (R.S)-N-(a-ethylbenzyl)-3-phenyl—2—pheny1qumobne-4-carboxam1de
| (R,S)-N-[a-(methoxycarbonyl)benzyl]-z- (2-fluorophenyl)quinoline-4-
carboxamide;
R,S )-N-[a-(ethyl)-B 4-d1chlorobenzyl]-2-phenquumohne-4-
20 R,S )-N-[a-(hydroxymethyl)benzyl]-z-phenqumnohne-4-caxboxamxde
' (R.S)-N-(o-ethylbenzy!)-2-phenyiquinoline-4-carboxamide;
(R.S)-N-{a-(methoxycarbonyl)benzyl]-3-methyl-2-phenquumohne—4-
carboxamide; _
(R.S)-N-(a-ethyibenzyl)-3-methyl-2-phenqumnohne-4~carboxam.1de,
25 (R.S)-N-[a-(methoxycarbonyl)benzyl]—7-chloro—2-phenquumohne-4-
carboxamide;
| (R.S)-N-[a»(methoxycarbonyl)benzyl]-6-methyl-2-phenquumohne-4-
- carboxamide;
' '(R.S)-N-[a—(me:hoxymethyl)benzyl]-2-phenquumohne-4-carboxam1de
30 | (R,S)-N-[a—(metboxycarbonyl)benzyl]-ﬁ-chloro-z-phenylqumolme-4-
' carboxamide;
(R,S)-N-[a-(methoxycarbonyl)benzyl]—B-ethyl-2-phenqumnohne-4-
carboxamide; -
| (R,S)-N-(a—n-propylbenzyl)-2-pheny1qumohne-4-carboxam1de,
35 (R.S)-N-(a-ethylbenzyl)—3—ethyl-2-phenquumohne-4-carboxamxde;
(R,S)-N-(a-ethylbenzyl)-3-phthalnmdo-2-phenqumnohne-4-
. carboxamide;
(R, S)-N-(a-emylbenzyl)-3-n—propyl-2-phenqumnohne#carboxaxmde,
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(RS)-N-[[err] (nethyl carbonyl )behz-@i‘Ei-"-"Q'Q{i-p'ﬁényl qui nol i ne- 4- car boxani de;
(RS)-N-[[err]- (2 hydr oxyet hyl )benzy 1- Z— pnenyl guirol | ne- 4- car boxam de; 15

(_ )-(S)- N‘( hyl benzyl ) - 3- ( hoxy) - 2-
phenyl qui no | Ene- ﬁﬁéar boxam de hyd mu PCT/EP95/02000
am na-

(-)-(S)-N-([err]-ethyl benzyl)-3-acety yl qui nol i ne- 4-
carboxamde; (-)-(S)-N ( [ err] et hyI benzyl ) - 3- (3- di-net hyl am nopr opoxy) - 2- 20
phenyl qui nol i ne- 4- carfy cibyibéizyl)B-bdaio-3-methyl-2-(4-

(-)-(S)-N-([err]-et hyI benﬁé‘“ phen&rf)q&moﬁx?t-g-cagiyl ;mt‘goxy] .2- phenyl qui nol i ne-

4- car boxam de hydrochl or

(-)-(S)-N-([err]-et hkamamwmmmmmmmmmwmdw

car boxam de hydrochlorid % _
(+)-(S)-N-(Lerr]- ethylbem EGE 2(1 pyrrolldlnyl)ethox]he
phenyl qui no?i ne- 4- carBéaN[ae(meshbxycarbonylihenzyl]-6-methoxy-2-p nqumnohne-4-

(-)-(S)-N-([err]-ethyl ber ﬂbh)mﬁic{ed' met hyl am noacet yl am no) - 2-
phenyl qui nol i ne- 4- car boxa

N-([err]-dinethyl ben;_(§+S)J%-Iﬁ;(mem@rsmmeqwlhat(zmnmfwﬂ)smm&é— 30
N-([err]-dimethyl benzyl) c@&bagimides- phenyl qui nol i ne- 4- car boxam de;

BEERERERR con =i BOEhelir e SR

car boxani dH) (R.S)-N-(a-mﬂuoromethyibenzyl)—2-phenqumnolme-4~carboxamxde
(R S)-N [ err] - (et hyhogs RO AORAEK-3SalRbAS oM BRb A R Rhlire
(RS) - N-[ [ err] - ( et hyl {~-(Sp)(osethyibenzyl)-32thyk2rplieqyiquinoline-4<cackoxamideyi de;
(R, S)-N-[Terr]-(ethy(R saN-fi-ttiyiRldidrobain NN yheyiqithdibe-AedB5RaiaL e
(R.S)-N-[a-(memoxycarbonyl)benzyl]-N-methyl-z-phenquumohne-4-
15 . - carboxamide;
(R,S)-N-[a-(memoxycarbonyl)benzyl]-z-(3-t!uenyl)qumohne-4-
carboxamide; -
(R,S)-N-[a-(methoxycarbonyl)benzyl]-s 6-dihydrobenzo[ajacridine-7-
: - carboxamide;
- 20 (R,S)-N-[a-(methoxycarbonyl)benzyl]-2-(2-pyrry1)qumohne-4—
_ carboxamide;
' (R.S)-N-[a-(methoxycarbonyl)benzyl]-Z-(Z-t!uazolyl)qmnohne—L
carboxamide;
R.S)-N-(1 -mdanyl)-2-phenquumohne-4-carboxamxde,
25 (R.S)-N-(a-n-bntylbenzyl)-2-phenquuxnohne-4-carboxamide .
(R.S)-N-[a-(methoxycarbonyl)benzyl] 2-(4-methylphenyl)quinoline-4-
carboxamide;
. (R.S)-N-(a-heptylbenzyl)-2-phenquumohne-4-carboxamxde
(R.S)-N-[a-(methoxycarbonyl)benzyl]-z-(2-methylphenyl)qumohne-4-
30 carboxamide; .
: - (R,S)—N—[a-(methoxycarbonyl)benzyl]-z-(Lmemoxyphenyl)qmnohne-
4-carboxamide;
N-(l-phenylcyclopentyl)—2—phenquumohne-4—carboxaxmde _
(R,S)-N-[a-(methoxycarbonyl)benzyl]—2-(4-hydmxyphenyl)qum0hne-4-
35 o - carboxamide;
- (R.S)-N-[a-(methoxycarbonyl)benzyl]-Z-G 4-
methylendxoxyphenyl)qumohne+carboxamide;
N-(at,a-dimethylbenzyl)-2-phenylquinoline-4-carboxamide;
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(H)-(S)-N-([err]-ethyl benzyl) SdLnel_thLa,m—nen@{—hyl-Z phenquur noline- 89 .

4- car boxam de hydrochlorid
(S)-N(a-eg rall ben%yl ) - 3- met hy!l - mm “ ﬂw ’u‘u nol i ne-4 carboxani de;
(S) - N ([ er MOBHBN8enzy! ) - 3- ani no- qui nol i N@CT/EPIS02000

car boxam de:
(S)-N-([err]-ethyl benzyl) - 3- et hoxy 5- met hyI 2- phenyl qui nol i ne- 4-

her oi noof or & descr | b SIBLopF - eB et 2 o UiRAP Y Aot 5

A process for prepar (Rr@)-N—Mﬁmethnuymbdnyﬂ)banvll-%(-’*@S’l'rdﬁqumeﬁne-ﬂ- any one of

clains 1 to 12, or a sol dé.alt t her eof Wmch conpri ses reacti ng a
conmpound of forrrula III err in which R, [err] and Ar' are [err]
and Ar as defined fo anemyxmar@ngﬂ)beﬁ;y&r%&i! @dmhqnmthna

[err] and Ar, wrthaco formula (11) [err] or an active -
e vat e thersot, rrrrﬂrﬁ-me@rsm@r&r” i *
: -)-(S)-N-(a—ezhylbenzyl)-3-amno-2-phenquumohne-4-carboxamxde
(-)—(S)-N-(a-ethylbenzyl)-3-chloro-2«phenquumolme-4-carboxam1de,
- (-)-(S)-N-(a-ethylbenzyl)-3-bmmo-2-phenquumohne-4—carboxamﬂe
10 ' (R,S)-N-(a-xso-propylbenzyl)-2-phenquumohne-4~carboxamxde '
’ ' (-)-(S)-N-(a-ethylbenzyl)-z-phenqumnohne-4-carboxam1de
' (+)-(R)-N-(a-ethylbenzyl)—2—phenquumohne—4—carboxam1de
(R.S)-N-[a-(methoxycarbonyl)benzyl] 6-ﬂuoro-2-phenqumnohne—4-
- carboxamide;
15 (R.S)-N-[a-(methoxycarbonyl)benzyl]-2-cyclohexquumohne-4-
| carboxamide; -
(R.S)-N-[u-(methoxycarbonyl)benzyl]-z-(3-chlomphenyl)qumohne-4—
" carboxamide;
(R.S)-N-[a-(methoxycarbonyl)benzyl]-2-(2-chlorophenyl)qmnohne-4-
20 ' carboxamide;
(R.S)-N-(a-ethylbenzyl)—3-hydroxy-2—phenquumohne-4-ca.rboxam1de,
(R.S)-N-[a-(methoxycarbonyl)benzyl]-8-acetyloxy-2-phenquumolme-
' 4-carboxamide;
(R.S)-N-[a—(methoxycarbonyl)benzyl]-8-hydroxy-2—phenquumohne-4-
25 ~ carboxamide;
o (R.S)-N-[a-(methoxycarbonyl)benzyl]-Z-(2,4~d1chlorophenyl)qmnohne-
4-carboxamide;
- (-)-(R)-N-[a-(memoxycarbonyl)#hydmxybenzyl]-2-phenqumnohne-
' . 4-carboxamide hydrochloride; '
300 N-diphenyimethyl-2-phenylquinoline-4-carboxamide;
| (-)-(S)-N-(a—ethylbenzyl)-3-hydroxy-z-phenquumohne-#carboxam:de
(+)-(R)-N-(a—emylbenzyl)-B-hydroxy-2-phenquumohne-4-
carboxamide;
| | (-)-(R)-N-[a-(memoxycarbonyl)beuzyl]-3-hydroxy-2-phenquumohne-
35 4-carboxamide; :
(-) -(R)-N-[a-(dxmemylammomethyl)benzyl]-2-phenquumohne-4-

carboxamxde. :
(R.S)-N-[a-(dxmethylammocarbonyl)benzyl]-Z-phenquumohne-L
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to forma compound of forrmula (1c)*90.. . [err] and optionally thereafter
per.f orm ng one or nore of the Wi r’rg---S't-'eps;:_;i"'i-(a) where R, [err] to [err]
Ar' and X .are other than R Ar and X, 5 convert i ng any

one of [errwdesiddoas, Ar' and ﬂ& to [érr] Ar and Xt
conmpound of forrrulg‘:ats (1), (b) ” Iﬂ o [err] Ar’ angc?km’gdrldgo@err]_

to [err] Ar and X, converting any orte to R5, Ar and X to anot her

[err] to R, Ar and X, to obtalnaconpound forrmla(l) 10 (c)
formng a salt and/or sol watbeXamidehe obt ai ned corrpound of formula (1c). 14.
A process according tq @)m%k&nmc%bﬁfl)ﬁehﬁyl aﬁfq@

har paceut | ca

conmpound of formula (I an_aci d p

conposi tion conpri si néﬁé)@z zfénpaﬂehgwhﬁway Pﬁ“zﬁu 75@? yiquingling-4r o
thereof, as defined in anga®bgamideC! a| ms 1 to 12, and a pharnaceutically
acceptablecrrler A CO 1) r a solvate or
salt thereofsfjl as deflggc‘R}%‘% dlA%ngh ““PEL an active
t her apeuti ¢ subst ance. 17hydméh10rjd¢;ound of formula (1), or a solvate or

oy o (IR el
carboxamide;
)-N-[a—(methoxycarbonyl)#methoxybenzyl]-2-phenquumohne-4-
10 carboxamide; '
(R.S)-N-[a-(methoxycarbonyl)-a-(methyl)benzyl]-N—methyl-z-
phenylquinoline-4-carboxamide hydrochloride;
(R_,S)-N-[ot-(methylcarbonyl)ben'zyl]-2-phenquuinbline-4—carboxamide;
(R,S)-N-[a-(z-hydroxyethyl)benzyl]-Z-phenquuinolineA-carboxamide;
15 (-)(S)-N-(aw-ethylbenzyl)-3-(2-dimethylaminoethoxy)-2-
phenquuinoline-&cari:oxamide hydrochloride;
(-)~(S)-N-~(a-ethylbenzyl)-3-acetylamino-2-phenylquinoline-4-
carboxamide; |
(~)~(S)-N-(ae-ethylbenzyl)-3-(3-dimethylaminopropoxy)-2-
20 - phenylquinoline-4-carboxamide hydrochloride;
(-)-(S)-N—(a-eth?ibenzyl)—B—[z-(l-phthaloyl)emoxy]-Z-phenquuinoline-
4-carboxamide hydrochloride;
(~)-(S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-phenyiquinoline-4-
~ carboxamide hydrochloride;
25 (+)-(S)-N-(c-ethylbenzyl)-3-[2-(1-pyrrolidinylethoxy}-2-
phenylquinoline-4-carboxamide hydrochloride;

(-)-(S)-N-(c-ethylbenzyl)-3-(dimethylaminoacetylamino)-2-

phenylquinoline-4-carboxamide;

_ _N-(a.a-dimethylbenzyl)-3-hydmxy-2—phenquuinoline-4-ca.rboxamide:

30 N-(o.a-dimethylbenzyi)-3-amino-2-phenylquinoline-4-carboxamide;

' (-)-(S)-N-(a-ethylbenzyl)-S-methyl-z-phenquumohne-4-caxboxam1de

(R,S)-N-{o-( l-hydroxyet.hyl)benzyl]-B-memyl-Z-phenquumohne-4—
carboxamide;

(R.S)-N-[a—(methylcaxbonyl)benzyl]-3-methyl—2-phenqumnohne-4—

35 carboxamxde
(R.S)-N-[a-(ethyl)-4—p'}'ﬁdylxnethyl]-2-phenquuinoline—4-carboxmnide; '
(R,S)-N-{a-(ethyl)-2-thienyimethyl]-2-phenylquinoline-4-carboxamide;
(+)~(S)-N-(c-ethylbenzyl)-3-dimethylaminomethyl-2-phenylquinoline-
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25 obstructive pul nonary di seases- - COPD-, airway hyperreactivity, cough),
skin disorders and itch (for examle, atopic derpatiti s and cutaneous wheal .
and flare), neurogenic inflammation and CNS di sorders: (Parki nson' s disease,
nmovenent igsqaf3gees, anxi ety and psyiumuﬂu“mwwrlﬂ ve di s@ctmpesosi | epsy,
renal disorders, urinary incontinencHsl tion, inflammatory
pain, eating disorders 30 (food int'ak& ihhi'hition), allergic rhinitis,.
neur odegenerative disorders (for exanple Al zheiner's disease), psoriasis,
Huntington's di sease, afhchrbexamide hydrochigride: An NK3 receptor antagonist for
use in the treatne : Ly adkhs ' i 4l sorders,
urinary inconti nengg)'ﬁé&%?gl&wwg%%?@gﬁw??%%?g%lggrﬁ%al n, eating

di sorders (food intake cartioxamidedn), allergic rhinitis, neurodegenerative

di sorders (for exangie. 'Uﬁﬂij'r Cintifd-F-methpb2¢phefylquinoling-4ngt on' s

di sease, and depregg} g‘n&i‘g@ﬂ 191§'3 Use of t:itlpcorlrj})”c)'u}r'l of formula (1), or a
solvate o? salt thereofcarbXamide; ned in any one of claims 1 to 12 in the
manuf act ure of a nyg)-RefEReihyfbenzyly-3-methoxy Smethyld-phenylquinoline~drr y di sor ders
(asthma, chronic obstructive | monary 5 di seases -COPD-, airway
hyperreactivity, cough)‘f’"%gmfaér.sorders and itch (for -exanple, atopic
‘dermatitis and cutaneous wheal and flare), neurogenic inflanmation and CNS

di sorders (Pagkingon | : ty &b IRfeihSdfyreadederitiedc hosi s) ,
convul si ve d?é‘or d@@ﬁ%ﬁ’lﬂﬁgé%g@i%%?g@?@@i nary i ncontinence,

ocul ar i 10| awithtreference né anyone ofrthe Examplesat i ng di sorders (food 10 i ntake
inhibition), allergic rhinitis, neurodegenerative disorders (for exanple

: {
13. A process for preparing a compound of formula (I) as defined in '

any one of claims 1to 12, or a solvate or salt thereof whit_:h comprises reacting a

compound of formula (1T}
15 ' .
R
H'N\@-Ar'
R,
. - | (m
in which R', R'j, R'2 and Ar’ are R, Ry, Ry and Ar as defined for formula
. (D or a group or atom convertible to R, Ry, R and Ar, with a compound of

20 formula () | |

X' -OH

or an active derivative thereof, in which R'3, R'4, R's and X" are R3, Ry,
25  Rgand X as defined for formula (1) or a group convertible to R3, Rq, Rg and X,
to form a compound of formula (Ic)
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Al zhei mer' s di sease), psori‘asis;~-Huhti-ngton' s di sease, and depression. 20.
Use of an NK3 receptor anta ' y 71 the manuf acture of a nedi canent for
use'in the e t of con ’mﬂm epi | epsy, renal di sorders
urinary 15 w‘??’f@gﬁ‘{&l nence, Q ron i nf | ammat or y PHAERS/G2800

di sorders (food. intake |nh|b|t|on) allérgrc rhinitis, neurodegeneratlve
di sorders (for exanple Al zheiner's disease), psoriasis, Huntington's

di sease, and depression. 21. A et hod for trRé t ,eat ment and/ or
prophyl axi s of pul nonary di sorders 20 (9@ REOI’II c obstructive
pul nonary .di seases - COPD-, airway hyperrea S0 VI ough), skin disorders

and itch (for exanple, atopic dermatitis and cut aRQOus wheal and flare),

neur ogeni ¢ i nflammati on and CNS di SOr | "= Z 2P\ Fh;son s di sease, novenent

di sorders, anxiety and psychosis), H qi vel di sor.ders, epilepsy, renal

di sorders, urinary incontinence, ocul 3 TNl on, 25 i nfl anmat ory

pai n, eating disorders (food intake inhibition), éllerglc rhinitis,

neur odegenerative disorders (for exanple Al zheiner's disease), psofi¢)asi s,

Huntington's disease, and .depressio 1l '

adm nistering to the ﬁ‘@rﬂ?ﬁ‘ %‘ﬁ apugfpe {"?rOZ‘St ﬁ@ﬁ?@gf@?%ﬁ §§ﬁtePaX| S an

effective am)unt of a(a} whereRiR'pito Ry Am'lmld(X are mhelahm)RvBuéO&s AaandX

t her eof fi 3 t and/ or
S ge éb‘i‘:@eﬂlnﬂg gﬁ@&%éﬁﬁgkﬁ lAﬁ“ 4Rt X8 i& | SO; ﬁ.leﬁiders b 40

prophyIaX|s of convu epsy, renal urinary
i nconti nence, ocebtain a.qampamda@ﬁﬁonnuliarmi. ammatory pain, eating disorders

E;ood i nt alke lAlnh'hb't' ®) whe R'SRY 6 R" A@‘éxﬂ%(‘aP@R!R?&QR?eAﬁéﬂde dtnvertiagr s
or exanple Al zhei ner I se riasi n sease
and depressi on i3 PREOH %sﬂl\kﬂ’laﬁh}“é tgé‘am'i@nﬁﬁ%bp -’f’rdja?‘g%?'ﬁg in
need of such tremhpoohd affbmaulag@nphyl axi s an effective amunt of. an NK3
receptor antggonist. ) forming a salt and/or solvate of the obtained compound of formula

(Ic).

14. A process according to claim 13 in which the active derivative of the
compound of formula (II) is an acid halide.
15. A pharmaceutical composition comprising a compound of formula (I) or
salt or solvate thereof, as defined in any one of claims 1 to 12 and a
pharmaceuucally acceptable carrier.

20 16. A compound of formula (D), or a solvate or salt thereof, as defined in any
one of claims 1 to 12, for use as an active therapeutic substance.

- 17, A compound of formula (I), or a solvate or salt thereof, as defined in any

one of claims 1 to 12, for use in treating puimonary disorders (asthma, chronic

25  obstructive pulmonary diseases -COPD-, airway hyperreactivity, cough), skin
disorders and itch (for example, atopic dermatitis and cutaneous wheal and flare),
neurogenic inflammation and CNS disorders (Parkinson's disease, movement
disorders, anxiety and psychosm), convulsive disorders, epilepsy, renal disorders,
urinary incontinence, ocular inflammation, inflammatory pain, eating disorders

30 (food intake inhibition), allergic rhinitis, neurodegenerative disorders (for

example Alzheimer's disease), psoriasis, Hunungton s disease, and depression.

18.  AnNKj receptor antagonist for use in the treatment of convulsive
disorders, epilepsy, renal disorders, urinary incontinence, ocular inflammation,

35  inflammatory pain, eating disorders (food intake inhibition), allergic rhinitis,
neurodegenerative disorders (for example Alzheimer's disease), psoriasis,
Huntington's disease, and depression.
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19.  Use of a compound of formula (I), or a solvate or salt thereof, as defined
in any one of claims 1 to 12 in the manufacture of a medicament for use in the
treatment of pulmonary disorders (asthma, chronic obstructive pulmonary
diseases -COPD-, airway hyperreactivity, cough), skin disorders and itch (for
example, atopic dermatitis and cutaneous wheal and flare), neurogenic
inflammation and CNS disorders (Parkinson's disease, movement disorders,

anxiety and psychosis), convulsive disorders, epilepsy, renal disorders, urinary

incontinence, ocular inflammation, inflammatory pain, eating disorders (food
intake inhibition), allergic rhinitis, neurodegenerative disorders (for example
Alzheimer's disease), psoriasis, Huntington's disease, and depression.

20.  Use of an NK3 receptor aritagonist in the manufacture of a medicament
for use in the treatment of convuisive disorders, epilepsy, renal disorders, urinary
incontinence, ocular inflammation, inflammatory pain, eating disorders (food
intake inhibition), allergic rhinitis, neurodegenerative disorders (for example
Alzhetmer s disease), psonasxs, Huntmgton s disease, and depressxon

2l. A method for the treatment andlor prophylaxts of pulmonary disorders
(asthma, chronic obstructive pulmonary diseases -COPD-, airway hyperreactivity,
cough), skin disorders and itch (for example. atopic dermatitis and cutaneous
wheal and flare), neurogenic inflammation and CNS disorders (Parkinson's
disease, movement disorders, anxtety and psychosm), convulswe disorders,
epilepsy, renal disorders, urinary incontinence, ocular mﬂammatton,
inflammatory pain, eating disorders (food intake mhtbmon), allergic rhinitis,
neurodegenerative disorders (for example Alzheimer's disease), psoriasis,

| Huntington's disease, and depresston in mammals, which comprises administering

to the mammal in need of such treatment and/or prophyla.xts an effective amount
of a compound of formula (I), or a solvate or salt thereof, as defined in claim 1.

22. A method for the treatment andlor prophylaxts of convulsxve dxsorders,
epilepsy, renal dtsorders, urinary xncontmence, ocular inflammation,
inflammatory pain, eating disorders (food tntake mhtbmon). allergic rhinitis,
neurodegenerative disorders (for example Alzheuner’s disease), psoriasis,

'Huntington's dtsease, and depressmn in mammals, whxch compnses administering

to the mammal in need of such treatment andlor prophylaxts an effecuve amount
of an NK3 receptor antagonist. :
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