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1 04 TETRAHYDROQUI NOLI NE DERI VATI VES AS EAA AIFCHEDSI/GHED
This i nvent| on 7?at es to 1,2, 3,4 tetrahydroquinoline derivatives, to

processes for their preparation, to pharmaceutical conpositions
containing themand to their 5 use i,n nmedicine. In particular, it
relates to 1,2, 3,4 tetrahydroqui noline derivatives whi ch are potent
and speci fic antagoni sts of exci tat ory am no aci ds. EPA0386839

describes 1,2, 3,4-t
substituent at the %@%on an an aC| I'C groupﬁ'fkﬁe&g posi tion and

which are 10 speci fic antagonists of N-nethyl-Daspartate (NVDA)

receptors. Thls mve@%h ire@te o, 2 ﬂwmr@qmﬁ@hd@demmbs Qeepioebssed firt er s
Vol. 13 pp 65 Subst i

Lotr anyir oG8 AT Rearatin: F?gpﬁﬁ%‘aﬁ‘f%’r’"%'t Eahbpises SoRRimRg tnem aad 4p sheire
modul at &ry siseeinahedibimeNVDpartisulap: ibreletestpek2i34 tefratysisoquinbinel erivativeak i n

vivo acti Vi tynien lgpé g@ﬁ rahaléhg%,}-é( ahfagto’ﬁwg )%er r?an%rcidéat i ves

substituted at the roup err] H or CH2CONHPh
have little or no in vivo activity when adm ni stered system cally
(ip). EMROBS683Y (ué%dnbesmNEB 4ptetrghydtoqhiclingst ipjossesking at Ieast one

2- b tet d d
TV 1o af rUREEPeE A EC gBEB ang A7 BCiE bieEd e 2 PRGN o B8l
associ d0ed Wptenurmmtagmts@éebmthwapsmnajat(NMDA) regeptorsjood i n Vi vo
activity when adm nistered systemcally eg i nt ravenousl y (iv). Thus

or " salt draes s aliFapaRnEd SERRER CRemitp hrbre P A% e A8 1998
group 30 <ehetased-stibstituteal-D>gerboxyltelyhhydrbguirglinemnhandng gokl /aitrm affinity
di al kyl am nq,, fydtRXie modulatory site of the NMDA receptor complex but at best only
15 weak in vivo activity., More particularly it teaches that such derivatives
substituted at the 4 position by the group CH2CO2H or CH2CONHPh have little
or no in vivo activity when administered systemically (ip).

We have found a novel group of 4 substituted 2-carboxy-tetrahydroquinoline
20 derivatives which not only have a good in vitro affinity for the strychnine

insensitive glycine binding site associated with the NMDA receptor complex but

also good in vivo activity when administered systemically eg intravenously (iv).

Thus the present invention provides a compound of formula (1)
o
| NH

N oH
H

(1)

25
R1

(R)ym

or a salt, or metabolically labile ester thereof wherein R represents a group
30 selected from halogen, alkyl, alkoxy, amino, alkylamino, dialkylamino, hydroxy,
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trifluor oMOOBYPTI04 ¢t rifl uoronet hoxy, nitro, cyano, SJerr] R[%?Vf‘éméﬁ%
wherein R2 represents hydroxy, nethoxy, am no, alkylam no or

di al kylam no; mis zero or an i nteger 1 or 2; R1 represents a
group (CHerr])nCN, -CH=CHR err], (CI—|[frr])nNHCOCH[err]R[err] or 5

O CHerr])pNR[err]Rerr]; R err] represents cyano or the group COR7;

R4 represents al koxy or a group NHCOR[err]; Rlerr] and R err] each

represent trifdeRPARAL | il BOARAREXYOT nitdok Yeyard, so?_Rgtoerem WRErdi eRrb]

together with th I trogen _atomito.which . they ar ached r.epresent
a heter ocf@Pf%seé\?%B}Sér% ' 'RE ' ?@'q?y(ﬂ?@é%ﬂm%ng (ﬁ?@y N PR 2§ apan
COR[ err]; ihtegerR[afrd;] represents an al koxy, amino or hydroxyl group;
R8 repres S g CRNaLEp=sydsl i t > oXy.,
phenyl em r 'gtggé%aqul %@h&tﬁggg'i ct!;qroup;:g' (EWHQF(%?HQ‘;E,[ )r% group
Rl err® or @eHpipRsRey éﬁr'FR[Qﬁeﬂ}s cyanocanthe group CRRTr | represents hydrogen
or al kyl orguepredénts alkdhe drla fRPIBCORHPt i onal | y substi tuF ed al kyl,
shery L ek K S oA L b AR B 80 S
conmpounds B andriRgiteggther with the odsagencatamuts whisbritiey are attached represgrit) 20
confi gur atg i f il LA e conpounds of
formul a (Ié ﬁ&}elrcl:cyt?gc grouE? °'ﬁ§§i”§|dw'§?’fk?%?§é§?g@ﬁﬁe eof . Qther salts
homen}/a(g' rméﬂS%pr&’%@'&Iaq ?\'k?ﬁz mino °r9’¥5@[5¥ @AY of the compounds of fornul a
( 31 or phyRgaepgiseatd n mepemtdtmls? bptid.?‘laané ‘%“fﬁ“d amraﬁox;g,;lmﬁﬂyﬁslsl

ot herwi se alts include bo physi ol ogi cal |l y
accept abl eﬁéstgf S 'a‘@eﬁ%@-egﬁ%’%’g i cal |y acceptable salts of

conpounds 3¢ is Bergmosp Ry or the QFUUP&RTOﬁﬂ‘bWbﬁWFOI ogically acceptable salts

of conppu[ﬂ%@é%@bgnﬂs[nygmdé}ﬂ?ﬂ émwfgup; . blbasehadgji ][ ion s?: ts and }[/vhglr e
appr iate acid a on s S. Ui e SiQ ic ccept abl e
bace Bua 11eh eaieBens; Bngalnfubsiiutes AR Ane. ReEiaAnl ety FE T et o

or al kali rgyommmgmml salts such as sodium potassium cal ci um
and MagNesy Wiyerdu A HRAeHMoAAN b 4; 5%31?%ew%éhfr@fwzﬂf_mm ds (e.g.

| ysi ne and argi ni ne) organi c bases procai ne, phenyl benzyl am ne,
et hanol am ne di et hanol am ne and N net hyl gl ucosam ne). 35

In compounds of formula (i) the exocyclic double bond is in the trans (E)
20 configuration.

For use in medicine the salts of the compounds of formula (I} will be
physidlogically acceptable thereof. Other salts however may be useful in the
preparation of the compounds of formula (I) or physiologically acceptable salts

25 |, thereof. Therefore, unless otherwise stated, references to salts include both
physiologically acceptable salts and non-physiologically acceptable saits of
compounds of formula (1).

Suitable physiologically acceptable saits of compounds of the invention include
base addition salts and where appropriate acid addition salts.

30 Suitable physiologically acceptable base addition saits of compounds of formula
() include alkali metal or alkaline earth metal salts such as sodium, potassium,
calcium, and magnesium, and ammonium salts, formed with amino acids (e.g.
lysine and arginine) and organic bases ( e.g. procaine, phenylbenzylamine,
ethanolamine diethanolamine and N-methy! glucosamine).

35
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conpounds ot fornula (1) and/or salts thereof may form sol vates (e.qg.
hydrates) and the invention includes all such sol vates. Conpounds

of fornmula (1) and in particular the base addition salts thereof e.g. 5
sodi um salt have been found to have an advantageous profile of solubility
in wat er . The term al kyl as used herein as a group or part

of a group refers to a r ed chain IkI rou
Containi g ¢ T Gomoin gy ofimam (b, andiosSale Seteet oy gt solefee @ ng
met hyl , et hyhydrates)dnd thedpventioh, inclubes wll suchsbiviages. secondary but yl
or tertiary butyl. The termoptionally substituted al kyl as used
herein refers to an al defi ned above and which is

Kk gr ou
substituted Spmpesings ¢f¥>f Bbwd ibapdEylar thedase additiomsaits thesepke.gls
The termg hal gg80m Sﬁl?rrfavbobéeﬁ |fé9rﬁd N hald! ahlmanbsgaﬁuaepx@me 8l isBRIbAY Th

The term heteroaryl refers to a 5 or 6 nenbered het'eroaryl group in ich
t he 5- Walinber ed het er oaryl group contains 1 or 2 heteroatons
sel ected from oxygen sul phur or nitrogen and the 6-nenbered

het er oaryl gﬁ'ﬂé'rt’er‘f‘r?m@!)gé Qed r%;e 3sagr lf;{‘b} gé’rg% ‘%PU& ref%% toa EF%@?* g8 of

sui t abl e het eroaryl I nc

t hi azol yl, oRE@AshpHC W?'&WWPUP&Q@ iiSHnE Qﬂ'ﬁ‘yﬂo carbon atonnwmz@gﬁqof such
optionagy sgmbst iHcR@Aimd angthyl eéiyE drapdl, nhewpygrmnmu&@butymt sécorddy
up to 3 subsg tt Ee s.sel e%{led from hal ogen, Cl-4 al kyl, Cl1-4 al koxy, 25
am no, al kyl a |¥ ﬁ?é?%% rifluoromethyl, carboxyl or methoxycarbonyl.

The term cychaIt&nyh optibpaly substitdesk al}w}yass uset\Herginoeferaito an atkyl graumasl |y

be su
ol obutyl C@%ffdédJESQvé’lénH \%:cﬁcn%s?{)bﬁ]g@ééﬂyc?{ gmfrequshowﬂw and
2- et hyl cycl gro The term optional |y substituted heterocyclic

group ref er ?‘Thetém?hamgbarreférs to a flupsine/ ettlednéebrsmingdriiedige atgm. cont ai ni ng
one or two r Nt .
Beani es-of | L7 A BERBENERER 18 Bor o merfiEaherdaRl Ho B AR M0 S,

t et r ahydr opymemhered dietaroagylrgmyaremyaianyl or %ymet@rqadmmwseéecgect fromn oxygen 3

pyrrolidi nylsuuphmeblrmmu e hd} th@'6- ﬁrd@nwudhénékoa&wdgweéﬁﬂawﬁ@m or 2
derivatives aéoere ore (e.g. Nalkyl such as e.g. nmethyl or N acyl

such as N al WHHQ?P

20 Examples of suitable heteroary! groups include furanyl, thiophenyl, imidazolyl,
thiazolyl, oxazolyl, pyridinyl, and pyrimidinyl.

The term optionally substituted phenyl refers to a phenyl group substituted with
up to 3 substituents selected from halogen, C1-4 alkyl, C1-4 alkoxy,
25 amino,alkylamino, hydroxy, trifluocromethyl, carboxyl or methoxycarbonyl.

The term cycloalkyl refers to a C3_7cycloalkyl group which may optionally be
substituted by 1 or 2 C4_4 alky! groups e.g cyclopropy!, cyclobutyl,cyclopentyl,
cyclohexy! cycloheptyl or 2-methylcyclohexyl.
30
The term optionally substituted heterocyclic group refers to 5-7 membered
saturated heterocyclic groups containing one or two heteroatoms selected from
oxygen, sulphur or nitrogen. Examples of suitable groups containing a single
heteroatom include tetrahydropyranyl e.g. 4-tetrahydropyranyl, pyrrolidinyl e.g 2
35 or 3 pyrrolidinyl, piperidinyl e.g 4- or 3-piperidinyl and N-substituted derivatives
therefore (e.g. N-alkyl such as e.g. methyl or N-acyl such as N-alkanoy! e.g.
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acetyl or WO sWW#dycar bonyl e.g. ethoxycarbonyl), piperidi nSCSERSYP448% i di no.
Exanpl es of suitable groups containing 2 heteroatons include norpholino,

t hi omophl i no or pi perazi no. 5 Wien Rlerr] and R err] together with the
nitrogen atomto which they are attachéd represent an heterocyclic
group this is a saturated 5-7 nenbered ring optionally cont ai ni ng an
addi ti onal heteroatom sel ected from oxygen, sul phur_or nitrogen.

Exanpl es oBc@lik Prghbdiexyerpany @espr%¥¢mar@owlbl ﬁﬁlelﬁ'?lﬂ%r?fhcﬂynﬁbdmo

pi peri di NOEx3Miples RY¥T §itabld Nfoups wm@nmg Qr histarehttymgiingluaai Mdrpholino,

The conpoupds_of tforrrul a% ossess at | east one asynmetric carbon atom
(nanmely t hEUEPBEINLPRIPSS ggﬂ&/l ng the 2 position of the 1, 2, 3, 4

t et rahydroqui noline ring systen) and other asymmretric car bon atons are 15

possily e i rMY?é‘db (%Feg?ﬁ% e
grouptgnay g{(ﬁés?‘f éWEe C|°§€g}é?€‘?”én nti uﬁgérﬁn&(};?‘hm xtu es E”l“%«;cpto be
under stood"qpr‘iﬁﬁe’ﬁlq elererycie giup thi Isu%iﬁg rateghei/omemberes s8gartionabier s
and gotERing aniagditonal ﬁétdrdﬁtdmw@@ctédjﬁfmbx%@.%Omas&ﬂfbg\dht hin the
scope of the present invention. 20 It will be appreciated that
the conpounds of formula (1) may be produced in vivo by netabolism
of a suit abkemplesfauchgicuppine ofphelinde2 Satimettyimbepholinog, piperidino,
physiqg) oglﬁwrélw"@&qﬁ@é@mn@ d’ﬁﬁ-ﬂ#&h*lﬁ@e?dmﬂ\@b' | e esters of conpounds of the
general fornula These nay be formed by esterification, for exanple of
any of 25 t he car boxyl ic acid groups in the parent corrpound of gener al
fornul a (1 Theiddmpounds ofitfiemeulafbppopsess at lpastooneradyerhetnic cdrbanyatotrher
reactive g e e deprgtegtipn if
required. WQYegﬁf%ﬁéﬁ ta&?“ oFcu%{W%/ {Hé' 2 {’8% ?H\ngsﬁéﬁsql ngl § £
Cerr]al kyiet'@@bféf@%n‘{j'”ené'ﬁ"ﬁylw@ﬁﬁ"ét e odhelr §sy§urmtﬂptga@@noratoms are
unsubig i t upeskiblei inotlekyloupstRIzhd( R1g. At whehhRl , uszthél\grbhpcme*—-m‘ﬂﬂarrtm)

o nﬁ\)ﬂ%x%‘?rnﬂhmé 3 & e RGBT H SRy 5)ets s

1 pi val oyl @aggﬁ d trmeqlloatymtmerslmcludmg egaetiones, msteremsomers and
1- (1- met hogyorhetfRt femess r35('JdC|t?H RO Prey@ifhae. edcorlgagsad Rkt the scope of

|sopropoxy rbon on¥ 1 -|sopropoxycarbonyloxyethyl
cycl ohexyl to Cﬁtjll 1 -cycl ohexyl car bonyl oxyet hyl ester,

35 2&ycl ohexyl oxycar bonyI oxynet hyl, 1 -cycl ohexyl oxycar bonyl oxyet hyl ,

1-(4- It will be appreciated that the compounds of formula (I) may be produced in vivo

by metabolism of a suitable prodrug. Such prodrugs include for exampie
physiologically acceptable metabolically labile esters of compounds of the
general formula (1). These may be formed by esterification, for example of any of

25 the carboxylic acid groups in the parent compound of general formula (1) with,
" where appropriate, prior protection of any other reactive groups present in the
molecule, followed by deprotection if required. Examples of such metabolically

labile esters include C4_4alkyl esters e.g. methyl or ethyl esters, substituted or
unsubstituted aminoalkyl esters (e.g. aminoethyl, 2-(N,N- diethylaming) ethyl, or

30 2-(4-morpholino)ethyl esters or acyloxyalkyl esters such as, acyloxymethyl or 1-
acyloxyethyl e.g.  pivaloyloxymethyl, 1-pivaloyloxyethyl, acetoxymethyl, 1-
acetoxyethyl, 1-(1-methoxy-1-methyl)ethylcarbonyloxyethyi, 1- benzoyloxyethyl,
isopropoxycarbonyloxymethyl, 1-isopropoxycarbonyloxyethyl,
cyclohexylcarbonyloxymethyl, 1-cyclohexylcarbonyloxyethyl ester,

35 cyclohexyloxycarbonyloxymethyl,  1-cyclohexyloxycarbonyloxyethy!, 1-(4-
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t et rahydr opé’?’eﬂ?{ﬂ 6%) car bonyl oxyet hyl or 1-(4-
t et rahydr opyr anyl ) car bonyl oxyet hyl . For compounds of fornula (1) m

Is conveniently 1 or 2 and wthin these 55 conmpounds those wherein Ris
at the 5 and/or 7 position are preferred: The group Ris
conveniently a hal ogen atom such as brom ne or chlorine and

preferably i preferred gro of conpoundsy
formula (1) tgtrrghfc?yoggfd\,?\ﬁl&&?&Hrhongoyetﬁy R 10  whi chB|Ps at the 5 and%i
posi tion is telraRydreppranyiearbeayioxyetyt| y chl orine. When Rlerr] is
the group COR[err], Rlerr] is conveniently hydroxyl, am' no or ( err]al koxy

e.g. net hox et hox [0 ut gxy..and t he
C g T O or L BE B Ao (AN 1 8 2 RS\’ o
nmet hyl , Set hwommlmdspmbse eyeind? ig aﬁhet@/andlahémoﬁ[tlenra]re|p$eferredgr oup
O(CH[err]pNR[err]R[err] Conveniently Rlerr] and R[err] each
represent h drogen or NR[ err]Rlerr] represents a phol i nq group,

or R5 repreddift 9raipiRo§esPrERIgRtiyr # ajgsneaiom. ssm%bfqmwt?e?reworme and

Rerr] is h)ﬁié@g@my@gaqhﬁrrdeaétbm or the group NHerr] 20 nis
convenlently nt | Th p
Rerr) a1 PRBrRd Foudof,compauifls & RARSERLF Bl e, wherelpm 2 R
convenitént | y/vmch ishat taed and gaasisitiaimis kromine abingraparticptarky cmtortnlse 4

posi tion. A preferred class of conpounds are those wherein R err]

is the grou nCN . 2( CH=CHR3 wherein R3 i no or
OOR? (wher e.’%ﬁp 38 tne group ¢O%7. B S faneiaty SISt APoaR” Grarloy

(CH[ er r]) nNieQDCHe XY Rpthox), (roipexei butBdy aad ddbkitowy. €. g. met hoxy or
NHCOR[ err] wherein R8 is hydrogen or C[err]al kyl (e.g. isopropyl)) or 30

O(CH[err])pN err]R err] vvhereln err] and R err] are hydrogen .
ani noeffoxyW Iﬁl?{ R&B- Repe coaverienty Hyeraded 9eCg- 43’&)’?&?@ i no

Rthox%/) orhlﬁ[a@thly] stre,pr i bm@r egrbbatyl When R1%th§g@8[©(crﬂi%)\p1msﬂgl
err S [ ogen
g ezﬁ'p/o 557 kath renT ey Hdspgerd ‘B NRERG FafaRents. g

of conpound
nor e nmr@hghm)gyo@ @RS represents hydrogen and Rg represents CORg wherein
Rg is hydrogen or Cq_4alkyl or the group NH3.
20 n is conveniently zero, 1 or 2;

p is conveniently 2.

The group R4 may be in the 2, 3 or 4 position in the phenyl ring and is
conveniently at the 3 or 4 position. Preferably R4 is at the 4 position.

25
A preferred class of compounds are those wherein R4 is the group (CH2)nCN
(eg. CH2CN), -CH=CHR3 wherein R; is cyano or COR; (wherein R, is C,,
alkoxy(e.g. t-butoxy) or amino), (CH2)nhNHCOCH2R4 (wherein Ry is alkoxy e.g.
methoxy or NHCORg wherein Rg is hydrogen or C4_galkyl (e.g. isopropyl)) or

30 O(CH2)pNRsRg wherein R5 and Rg are hydrogen (e.g. aminoethoxy) or NRsRg
represents morpholino (e.g. morpholino ethoxy) or Rg represents hydrogen and
Rg is CORg wherein Rg is hydrogen or C4.4alky! e.g isopropyl. Within this class
of compounds n is zero, 1 or 2 and more preferably 1; p is 2, 3 or 4 and more
preferably 2.

35



WO 98/ 07704
PCT/ EP97/ 04440 A
parti cul amoyegmwredser red cl ass of conpounds are those wher ei r?(R[’E'f"r'”P“f‘Q t he

group CHerr]CN -CH=CHR[ err] (wherein Rerr] is

d err] al koxycarbonyl eg but oxycarbonyl, car banoyl or cyano),

(CH err]NHCOCH err] Rl err] (wherein n i® zero and R4 is d err]al koxy,
eg nethoxy or NHCOR[err] wherein Rlerr] is (ferr]alkyl eg isopropyl), eg
Rlerr] 5 i s 2-nmet hoxyacetyl am no

or
i sobut yr ylFapRAiSUASHhpIefeied MasnPheomppunie@rg thase wherein R, is the groun
Q(CH err] )mkyﬁrerrbﬂﬁsmk (W?ﬁér%irﬂ R,i B T, ﬁil@x?]:aﬂb‘énwcb" gﬂno @nr] i's

COR[ err] ein |sopro or

represent §a§qup}3!Rb a@oupfégé WQR?H;@ g her H‘* IS

a][n tnﬁet Irlg@,;aitkoxyneg pmﬁtmwm w-ﬁt(hﬂxyvherr%lo R t&%emlkylcegousepmpyédegdhpounds
O . .

&[4 T2 i poraoRpaciarino or 'SF sty lamine-me: en%%Y'am'"° or Ry is

1,2, 3, 4- teQ PNBs m(‘ﬁB?reHbPZS«?a &P WE,OQ&& Rowherein Reig Ci5, 7-
Di chl or o- étkwe(g%smbwlywl NR fwréyémerbmk;ﬂmm@) gro’l% eg R, is 2-
phenylcarba s r.0- qui nol i ne- -carboxyllc aci d;
and physi 6?%&??6’*’208@%’{%%"%"% ripﬁgf“rg 'éayn%tg‘aﬂrm salt, nmetabolically labile
esters or enantioners thereof. Further specific preferred

conpegnds giecifteprefatfed b@ﬁ\gbﬂﬁbé’@ﬁheziﬁventton mcﬁ)de (E) 5,7- Dichloro-
4- (4- cyanonet hyl - phenyl car banoyl net hyl ene) -1, 2, 3

t et rahydr o- qui nol i ne- 2- car boxyl i ¢ aci d; () (E E) 5,7- Dichloro-
4-14-( 2- C)(ah(E)/Bﬁyl[)icplmmy#&fémzanety!bmhytmholpaeﬁyléarbamoylmethylene]-

t et rahydr | I E, E

4-[ 4- (g tqr?% ?Atl’éh?d?%?ﬂ rf%%éé 2 ??'%%hgi %ca‘r bam)yl gret hyl) ene] -5, 7-

di chl oro- (&), £+3) 4lEkt ﬁeYhydPG ljlﬁpnoﬁr[ﬁe( dsehytyBiamine-rmethyicarbonylamino)- ( E, E)

4 [4162 caurhléa;mlrbamaylh)emhenyj ¢ 2, Dareyhhrdrod Bfeline52-Earb oy lid heito-

5 7_ 4 ta&&i ;2?&%5%189%5“@%2&% ﬁ%cgis %Dé(ély'rsépg?ﬁ g%!t tab?lga% 'idpile esterd F)

phenyl car Ba@ehantiemeys iseoflL | 2 3, 4-t et rahydro- qui noI i ne-2-carboxylic acid;
() (E) 5 7- Dichloro-

1 2 3 4- ﬂ%&%cﬂﬁlpﬁ% qrr]r%)éyc??rg ‘Uﬁaﬁa{tgeé'& %‘Q%" WeiGds),; -and physi ol ogi cal Iy
or

acceﬁ()abl e salts e.g. sodiumsalt , netabolically labile esters
enant i onerns) t hgneefz. $Hchioro- 4-(4-cyanbBASBY G MY Icarbamoyimethylene)-1,2,3.4-
PCT/ EPOTI tgtlrlgr(w)ydro guinoline-2-carboxylic acid; '
(z) (E,E) 5,7- Dichloro- 4-[4-(2-cyano-vinyl)-phenyicarbamoyimethylene}-1,2,3,4-
tetrahydro-quinoline-2-carboxylic acid;
25 () (E.E) 4-[4-(2-tert-butoxycarbonyl-vinyl)-phenylcarbamoylmethylene}-5,7-
" dichloro-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
(x) (E.E) 4-[4-(2-carbamoyl-vinyl)-phenylcarbamoylmethylene]-5,7- dichloro-
1.2,3,4-tetrahydro-quinoline-2-carboxylic acid;
(%) (E) 57- Dichloro- 4-[4-(2-isobutyrylamino-ethoxy)-
30 phenyicarbamoyimethylene]-1,2,3.4-tetrahydro-quinoline-2-carboxylic acid;
(x) (E) 5,7- Dichloro- 4-[4-(2-morpholin-4-yl-ethoxy)-phenylcarbamoyimethylene]-
1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
and phys&otoglcaﬂy acceptable salts e.g. sodium salt , metabolically labile esters
or enantiomers thereof.
35
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salts therew %{ excitatory amno acid antagoni sts. Mpca/EP97/04440
particul arlyq ey are pot ent ant agoni sts at the strychnine

i nsensitive glycine binding site associated with the NVDA recept or
conpl ex. As such they are potent ant agon'tsts of the NVDA receptor 5

conpl ex. These conpounds are therefore useful in the treatnent or
prevention of neur ot oxi ¢ danage or neurodegenerative di seases. Thus

i ch 161 v gmpeunds pt bl (PandiBF ArySRIGCRaNP aoPHaTl S thied e

enorrna

stroke, cer e2XGHRiqry @MiRe Acid-antageaists. More PW?;B‘@H&&PW]?E&)QH’E@W%"%QH%&%| a,
hypoxi a, anogti the Reytiihe ! inseminive @tmﬁ@w:ﬁg site afssesiatedT iwithe oingd AUMOA ar e

Such as: vurePRRE FoTTIPLoRR sten BRL Hlerpatent anidliosts o g Bl Stagiar oS
anyot r ophi ¢ domhplea) Tisedeccamapeynds arectherefére usefui ia thg preatment or prevention of
denenti a, Str?étﬂato% hgﬁa'g%uér pgeﬂ%olé?te)‘l@rétﬂjeumsgasé§ $hu Qhé'adarﬁ;%uﬁ'rdsnh}ér y

and head eur o eratian

Al DS, encepHéﬁQﬁWaWeg)e treatmenb@fnneyisiedeeniusyi whisby follows f@fﬁhréhlsémke
ﬂep(rj eSﬁl on, tgrmhe%efmb@w nstrm@r?amonhagsc stﬂwada@b%ralnqbgmmta Clogséisral
eadaches an Qr ensl on cnes rri
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st rychni ne- |nsens |veg'g lé’;: i nding sit resent. on fhe NVDA rec? tor
conpl ex nay GRMeRNR 2PYREPRNIG ‘ARl SPREPYD nPaEliG fatd ?%ta SIRS: citisTaret
t he alddrméntid, stétus depiiectidue, sonusive impuriess@ng) spinal gdrddnjuey lmnddnemgj

i t det, h
Neur ochem ié@ff%siﬁffbi%fe%ﬁ"”%%g'%“u?&%f?ﬂ&‘ SRS lipsbndspates)
conpourl§s ofDewe SYRdEIneoRpileasy: iseh a&ma.néepresswri. Aely « PRE. gnigeine.
site was coridddaesles ﬁncﬂtﬁ@iﬁgﬂﬁus&ér aéb@acheywahﬂcml t@nkmvmsbadacheseneuto@eaw

d h f
Show 1 1t ¢ RO 4R, aRaRT R Rantet. GuaqdgRandRtel) Widhy gybitraval
a- ani no- 3- hyaymptems from al®hokicegaing, bpiates: dlieotineopenzodiazeninel Arvempsis.

recept or or at the NVDA bi nding 30 site. Corrpounds of the
|nvent| n e al so been found to i.nhi bjt, NVDA i ndu . convul si gns

28" e, baigh ShRotdHaie APl dpE Cempgandcpt the invERtion''at i
Psyc hophar nmmricbgy\e( liasensitha?  giydide SBIRding5 site present oM\Gh@8NIWVIDIA4 receptor
PCT/ EP97/ 0444

ability of conp%ﬁﬁér"ay he faagily Sotean Peme anyeptiona ‘esrmf""ge"%[eﬁoﬁ%‘%sr@t%ed
in c ARt dHRd ahihe styrhnige ripseRsitive: E'Yéih"ac ht%’é‘gjé%% Wasedetgymineg
Bennett and ykidg the procedure of Kishimoto H et al. J Neurochem 1981, 37 1015-1024. The
25 selectivity of the action of compounds of the invention for the strychnine
insensitive glycine site was confirmed in studies at other ionotropic known
excitatory amino acid receptors. Thus compounds of the invention were found to
show little or no affinity for the kainic acid (kainate) receptor, a-amino-3-hydroxy-
5-methyl-4-isoxazole-proprionic acid (AMPA) receptor or at the NMDA binding

30 site.

Compounds of the invention have also been found to inhibit NMDA induced
convulsions in mice usihg the procedure Chiamulera C et al
Psychopharmacology (1890) 102, 551-552.
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Xue, Pain 1988, 41, 87-107. 5 The invention therefore provides for the

use of a conmpound of formula (1) and/or physi ol ogi cal |l y acceptabl e
salt or mwc#smTigal |y | abile ester thereof for use in PCTERBTUHO and in
particul ar use as nedicine for antagonising the effects of

excitatory am no aci ds upon the NVDA r&eptor conplex. 10 The invention

al so provides for the use of a conmpound of formula (1) and/or a

physi ol ogi cal |l y.acceptabl e sal t. .or .metaboljcally |abile ester thereof for
Phac' ' 09" S abulf GF BofpeiinsS of Bhariferiten toriPhighpan ey B8 Hmbisksge i
exci t at or ycamientional analgesitssargems sbeh ldsDAose destobed dypl dxBennetband J K

Accor di ng r 2 the invention also provides for a nethod for
ant agoni siﬁgeﬁéﬁeiﬁﬁzﬁgf?%&ci tatory ami no aci ds upon the NVDA receptor

conpl ex, conprising admnistering to a patient in need thereof an
ant ageni st TRe inventioA"ERéfoRd proVIdEEfoitHe Usel 6F adbidduhdadiiopufa (1) and/or

P01 9, ATLEBIAI] 4l sl e e b, (B et v
reference th?r@p?yl abrcd tineghrtmmar use aseuteﬂﬁdﬁetimrpantﬁgbhwzmg the \wfelbltsasoft he
t r eat ment . lL.shed..d] ons, 5 It w
further beg)é%%?é&i%bg’g %@% E?ﬁi@%&“ﬂ%&?"ﬁ@%%@lﬂ%‘of the i nvention
required for use in treatment will vary with the nature of the condition
bei n t; e \JH S Ak rdisr
condi5 on T (AR aepploiiied R LR Bl ECbopofil Jr Tertie Q2 21 o
t he attend® s"gﬁQE’?&Yaﬂ‘?cqmaB‘Snéﬁgl or meta Cﬂ@ﬁ@\(/e‘? g%s%§teénﬁ5\e(5 d "eorthgdul t
gumandt rteammacm':ﬂel of yapm?lidamé;m_ for dritagonispy 8k e;fﬁofs ];af b&cﬁélﬁns? amilhoday,
ependen i stration. us for parentera
adm ni stra%l‘i%g%uhgﬁéﬁgw'ﬁg&rﬁgﬁ&t@h@%'l y be in the range 20-
100ny, preferably 60-80mg per day. For oral admnistration a daily dose
‘é"‘a' I 15 Ac&é(rﬁln%t% g%tWST' hisBekf)etHe? MR ntioh- 848 Brovideés 140% BHARBA PRI
Y ?\ ef?ects of excitatory amino acids upon the NMIDA receptorrie

PCT/ EP97103t@gonising the
desi red dosemplex, comprisire) adyitistepingstontiegatientdnsnerl thetast aar artagdhistided

L e D

;glr”ug(ra i nmetrbadisally @bélgrﬁﬁéﬁnfbggﬁoft he invention may be
20
It will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as well as the treatment of established diseases or
symptoms,
25 It will further be appreciated that the amount of a compound of the invention

. required for use in treatment will vary with the nature of the condition being
treated, the route of administration and the age and the condition of the patient
and will be ultimately at the discretion of the attendant physician. In general
however doses employed for adult human treatment will typically be in the range

30 of 2 to 800mg per day, dependent upon the route of administration.
Thus for parenteral administration a daily dose will typically be in the range 20-
100mg, preferably 60-80mg per day. For oral administration a daily dose will
typically be within the range 200-800mg, e.g. 400-600mg per day.



adm nistered as the raw chemcal, it is preferable to present the active
I ngredi ent ywq ogg7708S @ Pharmaceutical formulation. FOEEPINGN4O ON
thus further provides a pharnaceutical forrulation conprising a 10
conpound of forrmula (I) or a pharmaceutically acceptable salt or
nmet abolically | abi | e ester thereof together with one or nore
phar maceutical |y acceptabl e carriers thereof and, optionally, other
t her apeut i ¢ Tareddesired dpbglmay iconvenieatly det presented in ahsingler dose 5 psrividede
"accept abl ' 4 JAt ' : b '

ddfsgtsh%;tﬁ'p’gl‘r?%uéfeacf%g %‘?ﬂgﬁ%orﬁégtgp@ge‘fr@a% bt Ex%@fbtl% as two, %hhée, four or

ingredients © etefious e reclplent

t her eof . 15 more sub-gpseg PrPE8Yti ons of the invention include those in a

formespecially fornul at ed for oral, buccal, parenteral, inhalation
on, adm nistrafi Par ent er al

or_insufflat] i.mplant, .or, rectal. . ]

adii ni SBr at MRS & 5 Possitie ghat, TOiuse inrtharapy, 4 Ranias et e, nugRten may be
admi ni st r at iagminigyeredrasithe awcheticalalt i poeferabiedo present thedctiue ingnedier
agents, for r i gelatin, sorbitol, tragacanth,

muci | age of a%?%ﬁﬁ%ﬁ%?é%%ﬁ%wﬁy&ﬁg%%l i done; fillers, for exanple, |actose,
sugar, m crocrystalline cellul ose, nmaize-starch, cal cium phosphate

or S0 bi Lol ielibAgh Snus furthor BRNVIGSATDbRaRGATRNRA GBS Ccofibfsi s

acid, talc, polye ne glyco rs 4 | S ntegrants, for
exanpl ¥ porampaungy Eﬁf%‘mﬁ%di‘)u% §t%’P%rﬁ“@q%}!é@?f’ét%cemaqeﬁgtstai“na" metabolically
?gent S suchlatﬁt@@@'termlthmbyltogathmamrx Ohe babxlrrprre_mamt&cmieanyd soveptablag

0 . : r A in
the form of Cofis tEreor i RpkBnbif bk i Bhenyc'dhd i EBERAREAC g Reh
enul si ons, dyreuparrier(sql must be ‘acceptable’ inethebeense nérhaitg ssorapatible pritibe
for constit bhNniddieMBldth@Fothingtios ‘é'nb%t?‘déf%eriggg??i‘tﬁé fediSiRt fhetes

Such liquid preparations nmay contal n convention ves such as
suspen®® ng agents, for exanple, sorbitol syrup, nethyl cell dl ose,

gl ucose/ sugghesydripositiohaidf the lidemioreintldethodeofea fornhhespetidilyyformulated

cel I ul ose, a LO§ U t t . det d Ll e fafs;
enul si fyi ngf%rgec?{?g, Bﬁg}’:g" H%Fen‘?g{(ag,ngpggllalhgéi '%i h@&g@ﬁ& 'aﬁqh%r?g- ol %'Ztrg c%arl
acaci a; nonagmisistratioahiRgresterahadminggratiomigyprefesredie edi bl e oils), for

exanpl e, alnond oil, fractionated coconut oil, oily esters, propyl ene

l'ycol,or ethyl alcohol; solubilizers such.as surfactants for. -
88?/077%)@ LIi;\)élets and capsu?es for oraf administration may contain conygAtioRay exeiRisms

10  ekehRsDindingsaydms efor @xaniple) sypopnascadiagelatinysoroitol traigasani)d
B sy at L pcingg or skHbn RN e RBRY. of ol 1A Age0"L65ar
supposi t or i sYcrogryptalioatcslidiosg. maize-starghveaiciuonahospitesinsaritelabwsicantsh
as cocoa butdresxdhplal hdgrilsyeardtdsfate, Stearic acid,Ralc, PohfethyRAB g &dl ortgiiRa;
the co%) os! td%s?r?teg@/ntg? oer éxhaem{)I%r, n;;o?étot gtglré;[ %r Osrodium starch glycollate, or wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to
methods well known in the art. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions emulsions, syrups or elixirs, or
may be presented as a dry product for constitution with water or other suitable
30 vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents, for example, sorbitol syrup, methy! cellulose,
glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose,
~ aluminium stearate ge! or hydrogenated edible fats; emulsifying agents, for
example, lecithin, sorbitan mono-oleate or acacia; non-aqueous vehicles (which
35 may include edible oils), for example, almond oil, fractionated coconut oil, oily
esters, propylene glycol or ethyl alcohol; solubilizers such as surfactants for



| ozenges fornul ated in conventional manner. The conposition
according to the invention may be fornul ated for parenteral

admi ni st r WO 8074 | nj ection or continuous i nfusion. FornuIEFFGW§W9%”O

I nj ection may be presented in unit dose formin anpoules, or in

mul ti-dose containers wth an addé€d preservative. The conpositions
may take such forns as suspensions solutions, or enmulsions in oily

or aqueous ve d_my cQ at or .agent S
SUspend! nge¥etiis PRYSRESaRS asrethe L plp R AGaS PlciogprpR aRy drstddaties,
active i ngfwdeuammymmrxyln opcidpy! fper ydroxyheneoatesitaroaseerbic aacirhi t abke
vehi cl e, I QEEN e O Goptsiito

adm ni st rat ??ﬁ%%ﬁfd ha'T'QYl on thEeéCEOMIE%d g%cor‘gp (r)'eshe i nvent faé?llng
conveni ent P9nmtﬂ}‘éﬁ4 SHPPAsHay bﬁé?-ﬁnsyﬁh as C&@Pééﬁm%@f&%%@%@ﬂd@t& on from 20
pressw@ised packs, with the wuse of a suitable propellant, such as

i chi or o-t BPF AR GeAgtation 1R CEamBRetion JTRK. Bkeotho foum ehipllets or

propel | ant kbzergeb fasmulatéd v cohivehtionalmeahere, trichl or of | uor onet hane,
di chl oro-tetrafl uoroet hane, carbon dioxide or other sui t abl e gases,
or froma nebuliser. In the case of a pressurised aerosol the 25 dosage

unit may b&hae¢@mnppaitianbgceardingdiongher inantient mayebe Vformulated der parenteral
anounfg admmlstré{téﬁ'b?%je‘éﬁbh{ or fc@htu%&’dﬂé‘l'nﬁsléﬁ' FRriaVidtibna|fet Ir%btfbh may

I nsufflation, the conp or di o the_invention
formof a H?W'SERB@P 'GoHHﬁEiBQPE‘? drm f"bla"m?l‘ es éa(dHﬂT‘H"'aPWfafﬁ%E cW'trt HB
conmpound aadded gprekehiativear Thercomusdsitiond adyosakeosuch forms Hsasgspensiens,

powder CO”BQMI{JH%”OFE%U%%% fo 8l ﬁf’ahﬂeb’u”é Leﬁ?:?e%gpangﬁ'ﬁg'g C%htJlR formulatory

exanpl e, capsules’ or “cartridges o ter
whi ch t he agents S%@W\@érsuﬁﬂﬁﬂd@%cﬁiahﬂl%lﬂﬁrﬁww/m dispengingi agesits an‘\litf?matl\#ilyOr

i nsuffg at othe acﬁ\'?e m?;&ﬁeﬁp'ﬂ@sbb' AN peweef doRd fd? SoMstitNERN With aMBYitaIE0 be
f or mul at ed ar at I on ?uch ong acting fornul ati ons may

e
be adni ni sf’éﬁ'&% l?yg %T"&mf’ﬂf‘?éﬁ‘ ree water, befqfg) Usg/ 07704
PCT/ EP97/ 04440 (f or

| | t
Thus 1 or - or b oA RtoR oy @W%@%Pﬁygﬁbdgﬁa&&%'ﬁé‘*ﬁ% o yERiSE A"
suitabl e p@P?Y\%’F'ﬁﬁﬂbrdGHVGF%h‘Gbme nter@r o @n(ﬁéﬁos«@ka‘?ﬁfﬁ‘é aresentatian Tm in
an 20  prsRRiisede pudis, OfwilhontiRXCclig@geofr esi NsuitaBle aﬁrd‘p@!hhﬂ@'%cﬁﬂ' abl e

derivati Veaichiorodlﬂ?iorome&%e ?rcha}oro%g}or}'ﬁe%asm ubldlet::h‘?oro-tetraﬂuoroethane
carbon dioxide or other suitable propellants, such as dichlorodifluoromethane,
trichiorofluoromethane, dichloro-tetrafluoroethane, carbon dioxide or other
suitable gases, or from a nebuliser. in the case of a pressurised aeroso! the
25 dosage unit may be determined by providing a valve to deliver a metered

. amount.

Alternatively, for administration by inhalation or insufflation, the compounds
according to the invention may take the form of a dry powder composition, for

30 example a powder mix of the compound and a suitable carrier such as lactose or
starch. The powder composition may be presented in unit dosage form in, for
example, capsules or cartridges of e.g. gelatin, or blister packs from which the
powder may be administered with the aid of an inhaler or insufflator.

35 The composition according to the invention may also be formulated as a depot
preparation. Such long acting formulations may be administered by implantation



The conpositions according to the invention may contain between 0.1 - 99%

of t he 3%}&7%% I ngredi ent, conveniently from 30- 95% f opcadtegtduannd
capsul es any 03" 50% for liquid preparations. 10 Conpounds of
general formula (1) and salts thereof nmay4be prepared by the gener al

met hods outlined hereinafter. In the follow ng description, the groups R

m R err] are as defined for the conpounds of formula (lI) unless otherw se
S]E at ed. 15for ]gﬁen‘tpmlmcofarfaamw ar (ihmmcblerlw @péﬁi}emtmmghwlaydxhjés@cm.on
of a conpou (0] ) 1n 1:C Lerrl. LS C :
prot ecting Sﬂ&%,mhﬁa\“ﬁ%gﬁﬁté&ﬂgwnds %r%ﬂ@e@&'ohogﬁ){egg garﬁ“"{@ﬁd. with
represents hsuitaide polymericior hygisophobic enaieniglsy (fougxample asnanRrsulsjorhinsanhe
meani ngs defi o f rOdiget ek | vati

lorr] 9o ¢ ackEbtslle SN Rl bxChadbep g e BF Loty Botitiotidivangs, for

carri edSout exampleaas a sparingly geluplecsalbnount of a  Palladium  (0)
conpl ex such as tetraki s(tri phenyl phosphi ne) pal | adi um and a

sui tabl e organi c hase.such as 25 trial kylamne e. g triethylamn
or gant ¢ badte CoRposit adbe, hofher nventon May oot Befiedl oF - Yov o
conveni ent | ytheaagtivedngradiémt, aonegniently frooh 30n85%utdr tableds endncapsules and 3-
or di net hyl f,ﬂ(q.%qgg}_ ﬁ&uiﬁtprgpéﬁ%ﬂéat ure with the range of 60[err]Cto

owed, e i

150[err]C fo re necessary or desired, by subsequent renoval
of thelBarboxyl protecting group R12 and any protecting group R14.

WO 98/ 07704 Compounds of general formula l% and salts thereof may’ Gl BrEydB444y the
12 In a ul'%%?r nboglga[}%ﬁof e r?]ce’soz'the reaction |$ carrleg{
out using a heral meapds pplinga haremanst. ol ihe folawing, dERCIRICN, £Pe SouRs
acetate, inmhR4paressendefirdd for the compuuiunals! of fomaaiai (b wdsss othehwise stated.
trialkyl amne e.g. triethylamne and a
15 Compounds of formula () may be prepared by the cyclisation of a compound of
formula (l) in which R42 is a carboxylic protecting group, R43 represents a
bromine or iodine atom, R44 represents hydrogen or a nitrogen protecting group
and R4 has the meanings defined in formula(l) or a protected derivative thereof.

R1
com(@
@R13
N CORy,

(Rym |
. Ria
20
(i
In one embodiment of this process the reaction may be carried out using a
catalytic amount of a Palladium (O) complex such as
tetrakis(triphenylphosphine)palladium and a suitable organic base such as
25 trialkylamine e.g triethylamine or inorganic base, e.g. potassium carbonate.
The reaction is conveniently carried out in an aprotic solvent such as acetonitrile
or dimethylformamide at a temperature with the range of 60°C to 150°C followed,
where necessary or desired, by subsequent removal of the carboxyl protecting

group R42 and any protecting group R44.



triaryl phosphi ne such as triphenyl phosphine. 5 The reaction is carried
out in an aprotic solvent such as acetonitrile or di met hyl f or mam de
and pr ef ewalisp7mwist h heati ng, where necessary or desired, byCI/EP37/04440
subsequent renoval of the carboxyl protecting group R err] and any
protecting group Rerr] 10 ﬁ | tabl e carboxyl protecting groups
R12 for use in this reaction include aIE&I, trichl oroal kyl ,

trial kylsilylalkyl, or arylmethyl groups such as benzyl, nitrobenzyl or

o ary! ! . : e
ol hae I @ Hfeier BooBirfion 899RePpidoBEL 18 REAFBNTR Parpld bEE) EgfigPUPS
phenysul pheatalytigrarountsof a?ﬁd(”ﬁﬁﬂ‘}lsélphﬁsétﬂﬁﬂﬂ%m reetate, in the presenge of ger

process ofgiifiblé N¥RHNI® baMAUIohdasofa ftaamyl alrhihe @By BeetAyRPAREdand a DY
reaction of. an ﬁlCtIV.at ed Herl v.abl ve, of the carboxylic acid (I11) in which
Rlerr] is &aryiphosphingsuch astgp 8PYP§°§PB'G‘B' and R14 i s hydrogen or a

ni tro§en prioe edactigngisowgarasd 26ut in dar | agrdticnsbleentl ssychl Jas acetc:nitrika[f efrr]d
with the ag I . fe =y r [ . i.ne
M For mut Afetbyiemaniderand preferablfAFiF kBalhg! ihehé RobbEsdly ) dHbieR, b
necessary $ipsaguestremoviet@hithie earboxyl peateeting group Rip @necanygprgtentipgR12

and any ni eR4 protecting group R14. WO 98/ 07704
PCT/ EP97/ 4@% 1% 13

10 Suitable carboxyl protecting groups R42 for use in this reaction include alkyl,
trichloroalkyl, trialkylsilylaikyl, or arylmethy! groups such as benzy!, nitrobenzy! or
trityl.

When R14 is nitrogen protecting examples of suitable groups include
alkoxycarbonyl e.g. t-butoxycarbonyl, aryisulphonyl e.g. phenysulphonyl or 2-
15 trimethylisilylethoxymethyl.

In a further process of the invention compounds of formula(l), may be prepared

by reaction of an activated derivative of the carboxylic acid (ll) in which R4z is a

carboxyl protecting group and R14 is hydrogen or a nitrogen protecting group as
20 defined in formula (i)

CO,H
|
R
Rm ';l CO,Ry2
R 14
()
with the amine(IV)
&8

(V)
wherein R1 has the meaning defined in formula(l) or are protected derivative
thereof, followed where necessary by subsequent removal of the carboxyl
protecting group R42 and any nitrogen protecting group R44.



Sui tabl e activated derivatives of the carboxyl group include the
correspondi@vg9 -04 . ACYl halide, mxed anhydride, activatedppgorfdded as
a thioester V%M gerivat i ve formed between the carboxylic acid
group and a coupling agent such as that used in peptide chem stry,
for exanpl e carbonyl diimdazole or a diil@i de such as 5

di cycl ohexyl car bodi i m de. The reaction is preferably carried out in
an aprotic solvent such as a . h¥drocar bon, a hal ohydrocarbon, such as
di chl or onet hawiéakle astivated desiyatives; of the CW'@@’FS&WQHBf'O@%‘H? thej gorresppndiag| e

T chl or oal ke ENAePTARP aMYIAY, deBfatel dett Pt Btldestiane v tive
i tr obensyl Thrned batwaery e caradkylic A ateds AT A GquREe STHsKThge that
exanpl es of wmed mbpepliteoohemisin, fioreexdmpleadarboryyd aliihvidgzole oy.a diimide such as

t - but oxgcarb 3 e.g. phenysul phonyl or 2-

trimet h)gll Si Ian#lﬁggﬁy%é%H#)?{aﬂWé The activated derivatives of the

car boxyl i c abhel (eadtipnmiy bpeefgrabharearripg out in @napfotionaplvestirguch as a
Particul arl ' ' 8fbcafbory adu | i r&aH LON
are thioest ﬁ@bﬁgﬁy@é%ﬂgﬁﬁgeﬁ veddr}‘(r our%“gﬂd i rll%*-%gzéttﬂ?% .&%eggheerst er ségo
may conveni éﬁf"ﬁ;yﬁ@f\éﬁaé‘par ed by treating the carboxylic acid (I11) with
2,2 - di t hi opyri di ne and tri phenyl phosphine in a suitable aprotic

di chi of Bnet B carhpgd bRt gro s PRSP W B 1 3o JRGRER IV &
25 Conpouricklopdalkylr tniglsylsilylalkylapr Beylmetnd gecuds suchc esbenayl, oitrébenayl ar

(V) in trWFi ch R12 is a carboxyl protecting group and R14 is hydrogen
or a nitrogen” " protecting group as defined in formula (I1) and R err]
represents a brom ne or I odi ne atom [err] WO

98/ 07704  When Rq4 is nitrogen protecting exanipfidé EBP7601al€ groups include
15 alkoxycarbonyl e.g. t-butoxycarbonyl, aryisulphonyl e.g. phenysulphony! or 2-
trimethyisilylethoxymethyl
The activated derivatives of the carboxylic acid (lll) may be prepared by
conventional means. Parti'cularly suitable activated derivatives for use in this
reaction are thioesters such as that derived from pyridine-2-thiol. These esters
20 may conveniently be prepared by treating the carboxylic acid (1) with 2,2'-
dithiopyridine and triphenylphosphine in a suitable aprotic solvent such as an
ether e.g. tetrahydrofuran, a halohydrocarbon e.g. dichloromethane, an amide
e.g. N,N-dimethylformamide or acetonitrile.

25 Compounds of formula (1) may be prepared from compound of formula (V) in
which R42 is a carboxyl protecting group and R44 is hydrogen or a nitrogen
protecting group as defined in formula (Il) and Rq3 represents a bromine or

iodine atom
HO
ﬂRm/(
'?I COz’R12

{(Rym
30 Rig
V)



14 by rection with an appropriate phosphorus reagent capabl e of
converting the group CHO into the group: [err] 5 fol | owed, where
necessary WP 9¥384 ed, by renoval of the carboxyl protecti ndCT/EPI7§#440p
Rlerr] and nitrogen protecting group R14 I n one enbodi nent of this
process the reaction may be carried outldising a phoshorus ylide of
formula (VI) [err] wherein R15 is an al kyl or phenyl group and
ected derivative

Rl has the l.ngs. defined in . fornula(l) or ro

t her eof . 19913%&'8% ! lpeagbﬁpgﬁoqr@tgaplpqs&{j%&é ‘)PﬁQSH?é’ngG lec ot Gopattinguthe as
acet oni t ri geoup CHO intdithe ghgdid or mani de at a tenperature rangi ng from
-10[err]Cto the reflux tenperature of the solvent. 20 Conpounds
of formula (V) may be prepared by qzonization of the allyl conpound of

formula (V1) in whi C-ERIA@NKS g>¢arlboxyl protecting group, R14 is hydrogen
or a nitrogen protecti ngp as defined above and R13 represents a
2

brom ne or I odi ne atom [err]
followed, where necessary or desired, by removal of the carboxyl protecting

group R42.and nitrogen protecting group R14
in one embodiment of this process the reaction may be carried out using a
phoshorus ylide of formula (V1)

R'I
(Ry5 )3 P=CHCONH‘@
10
V1)
wherein Rq5 is an alkyl or phenyl group and Rq has the meanings defined in
formula(l) or a protected derivative thereof.
15

The reaction is carried out in an aprotic solvent such as acetonitrile or
dimethylformamide at a temperature ranging from -10°C to the reflux temperature
of the solvent.

20 Compounds of formula (V) may be prepared by ozonization of the allyl compound
of formula (VIl) in which R 12 is a carboxyl protecting group, R14 is hydrogen or
a nitrogen protecting group as defined above and R13 represents a bromine or

* iodine atom.
/@[R13/[:

R)Im ff CORy2

R

25

14
(Vi)
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15 T@%Js%%&i on may be effected by passing a stream ofpEZesv9/ 044360 a
sol ution of conmpound of forrmula (VII) in the presence of dinethyl

sul phi de or tri phenyl phosphine in asuitable solvent such as

hal ohydr ocarbon e. g di chl oronet hane at | ow tenperature e.g -78[err]C
5 Compounds of fornmula (VI1) wherein R14 is hydrogen atomand R12 is

car boxyl The peatsst imay deodffecteddiey ipadimpavstreay dfeopomeamteda tsplution of

reaction of the m /AR erei p R1 resend s '

I odi ne atom WTHOFHQ a‘?%déﬁﬁeiiﬂaia 2Vﬂ)’i]({nX) ﬂ]en &B‘%s;%ﬁ’cglzgf sd@%gxmygapﬂfde or
protecting driphenyiphosphine] einr ]a $Eitableo| solwedt bguekidiasi onalohydrocarbon e.g
al Lyl tributyltinek | S ga9gecsuch as titaniun(lV)
chloride or 'E):b’()brqbt?'re}iE ueg?{f ?%@%rgteﬁig reacti on conveniently takes

pl ace i @ a sol vent such as hydr ocarbon e. g tol uene or hal ogenat ed

hydrocar bon Compoudds. ofdfoffilir (VBtwRsRiIAR £ isShpdrogien stohfaat R4 ioearboxyl
-78[err]C to_ roomtenperature., . ounds .of fornul VI 1) 1.n whic
Rorr] 1S niRIoRERG IOUE: Arq dafiBes 2RAVR: I bR PIERALFSoRY MHALPEC A nihe
group as defamé(¥hwehemjn by pregresentsf a omomires ooiquine éitom withdhe aldehyde
formula(Vll) ‘*gﬂﬁh&hﬁ&%fj%ﬁé%&?i@%%dm@ i n at om usi ng conventi onal

procedure fo repari ng pro n atom Conpounds of
fornul d0(111) nay be prepared by the cyclisation of a conpound of 25

formula (X) in which R12 is a carboxylic protecting group, R err]

represents a brom nek,Qr iodine atom R ergHo represents hydrogen or a
nitrogen protecting i as defined abo%e, and Rlerr] represents a
sui tabl e carboxyl pretefdting group such s a t-butyl group
WD 98/ 07704 NH OOR,, PCT/ EP97/ 04440
16 (Rim 2

(Viih) (IX)

15 followed by addition of allyltributyitin in the presence of Lewis acid such as
titanium(lV) chioride or boron trifluoride etherate.The reaction conveniently takes
place in a solvent such as hydrocarbon e.g toluene or halogenated hydrocarbon
e.g. dichloromethane at a temperature ranging from -78°C to room temperature.
Compounds of formula (VII) in which R14 is nitrogen protecting group and Rq2 is

20 carboxyl protecting group as defined above may be prepared from the compound
of formula(Vll) wherein Rq4 represents hydrogen atom using conventional
procedure for preparing such protected nitrogen atom.

Compounds of formuia (ill) may be prepared by the cyclisation of a compound of

25 formula (X) in which Rq2 is a carboxylic protecting group, R43 represents a
bromine or iodine atom, R44 represents hydrogen or a nitrogen protecting group
as defined above, and R4g represents a suitable carboxy! protecting group such
as a t-butyl group



[err] using simlar reaction conditions for those descri bed above
for the reaction of 5 conpounds of formula (Il1), followed by renoval of
t he car bowplesprmsecti ng group R16 and where necessarfCHEPI®4440ed by
removal of the nitrogen protecting grou R14 The carboyl protecting
group may be renoved by conventional ptcedures. Thus when R16 is a
t-butyl group it nay be renoved by reaction with formc acid. 10
Conpounds of formula (X) may be prepareccd,rom conpound of fornul a(V)

and a phosphourus ylide (R err] P=CH err] err] in which R err] has the
meani ng defined in fornula %VI) and R16 is as defined above, using
simlar reaction condit+ ®3 Yhose described above for the reaction
of (V) with conpound of (V). 15 In a further process
of the invention conpoundsid X) may be prepared by reaction
of the imno conpound( I) S ' R1ZG,R12a carboxylic protecting

group, R13 represents pr om ne or*'.‘, I odine atom w th silane derivatives
(X11) 14 [err]
20 wherein R err] is a trialkylsilyl group such as tri(([err])alkyl
group. Exanpl e of sui tabl e(Xyial kyl silyl groups include
trimethylsilyl and ter-butyldinmethylsilyl and R err] represents a

suitabl e protecting group such as t butyl group, in the presence of

Lewi s aci Us&@gcsimitarsteastion asmdiionsefasrthosardescribedraye @6 the rEastioeanft i on

i s C@Ve”bS oung8df f%ﬁnglét tf&tl%mrﬁi ‘r'ér‘?ro(/ f?\% éa{rﬂg]%! S:ﬁ'&eétﬂg group foom
tenperatupe I'n an aprotic s I“Vent suc drocar

WO 98/ 077546 and where necessary or desired by removal the nitrogen proteatidg 97e4840

17 R4l aiWeoc el hpittecting groumahbg baydinteadbion Sosusiional bRddedifes.

chl or °be“"rﬁ[%8 when R1p is a t-butyl group it may be removed by reaction with formic acid.

10 Compounds of formula (X) may be prepared from compound of formula(V)
and a phosphourus ylide (R45)3P=CHCO2R g in which R15 has the meaning
defined in formula (V1) and Rqg is as defined above, using similar reaction
condition for those described above for the reaction of (V) with compound of
formula (V1).

15
In a further process of the invention compounds of formula(X) may be prepared
by reaction of the imino compound(XIl}, in which R42 is a carboxylic protecting
group, R43 represents a bromine or iodine atom , with silane derivatives (XIl)

R

13
e
N7 COR2

20 (Rym (X1) ORy6 (X1

wherein R17 is a trialkylsilyl group such as tri(C1-4)alkyl group. Example of
suitable trialkylsilyl groups include trimethylsilyl and ter-butyldimethyisilyl and R4g
represents a suitable protecting group such as t butyl group, in the presence of
Lewis acid such as stannic chioride or stannic bromide.

25 The reaction is conveniently carried out at temperature ranging from -78°C. to
room temperature in an aprotic solvent such as halohydrocarbons i.e



fl uor obenzene Compounds of fornula(Xl) may be prepared by reaction
of corrpouncw §F/ 77‘34 formula(VIll) and (1 X). wherein R err] pepkessissn a
broni ne or ¥OAPNE At omwith the al dehyde (IX) in which R12 is

car boxyl protecting group [err] 17 The reaction conveniently takes
pl aces in a solvent such as hydrocarbon e.g tol uene at refl ux
tenperature in the presence of a drying agent such as magnesi um

sul phate or dwdbmmesthbpbam.aromatic hydtonprinmgssudh asrividene| Ichjorobenzéns jor)
(IX) and (thk %5&-,} %Eer known compounds 15 or may be prepared by

anal ogous 0 ose used for known conpounds. Specific
enantionmers of the conpounds of formula(l) may be obtained by

resol ution orhhSunds &h ?orﬁqnaeuv% SbBJpespareat bpnadaclbA Cefl WoRtpduid:s %

|ts f t t | | t
B o e ey Rnvih xS Wisreh Bﬁgrr Pessants & oMine it iodine atargwita the.
qui ni ne, fObldBMemX)aemhml R 0 carboxyl piutedting gioapt er eoi soner sal ts

obt ai ned and regeneration of the free acid. The two di ast ereoi soneric
salts may be conveniently separated by conventional neans such as
fractional crystallisation. Alternatively the required enanti oner may

be obtained fromracem c conpoungds Rys of fornula(l) by Ust of chiral
HPLC pr ocedures. In a ¢r process of the inventjon the required
enanti omer may be prepared \ esterification of a c nd of
fornula(l) with a suitable chfrak-~al Colg) separating thé resultant
di ast ereoi soneric esters b@’&onventlonal ()ﬂalﬁns e.g. 30 chronnl('@@raphy
I/\f)ol ggy“g&;78ZT’ﬂ\édFéHch§hSc@rﬁvéﬁ?@nﬂ)ﬁ%késeéla%éégirﬁadé&%ﬁtr 808 'dsC hydrocarb it gy -
PCT/ EP97/ 04lolgene at reflux temperature in the presence of a drying gagent such as
Sui t abl e chimagnesivniwishdterorsaiium sufpghgteocess i ncl ude S(+) -i ndanol ,

S( +) - net hyl mandel ate, S(-) nethyl lactate or R(+) t-butyl |actate.

Compounds of formuta (iV),(V1),(Vill) (IX) and (XIil) are either known compounds
15 or may be prepared by analogous methods to those used for known compounds.

Specific enantiomers of the compounds of formula(l) may be obtained by
resolution of the racemic compounds using conventional procedures such as
salts formation with a suitably optically active amine i.e. (R)-a-phenylethylamine,
20 (S) a-phenylethylamine, brucine, cinconidine, quinine, followed by separation of
the two diastereoisomer salts obtained and regeneration of the free acid. The two
diastereoisomeric salts may be conveniently separated by conventional means
such as fractional crystallisation.
Alternatively the required enantiomer may be obtained from racemic compounds
25 of formula(l) by use of chiral HPLC procedures.

In a further process of the invention the required enantiomer may be prepared
by esterification of a compound of formula(l) with a suitable chiral alcohol,
separating the resultant diastereocisomeric esters by conventional means e.g.

30 chromatography, followed by hydrolysis of the required single diastereomeric
ester.



The di astereoi soneric esters of a conmpound of formula (1) may be prepared

by 5 conventional neans such as reaction of the chiral alcohol with an
acti vat edwo 98/07704der i vati ve of a conmpound of formula (1) i RCEEPEHI44] ¢
sol vent such as ether e.g. t et rahydr of ur an. The activated

derivative of a conpound of formula(l)4gay be prepared froma
conpound of fornula(l) using conventional neans for preparing activated 10
derivatives of a carboxylic acid groups such as those conveniently used in

g_ept It de sy8uftabieschiral alcohols /rolcoﬁyeﬂtmbrd&hbq]gcifgaersﬁ@m?lﬁd)ml,t !taer)-methyl
i ast er ei soner estens. o c Qu of formula is to prepare
the acti vamd&Ethgﬁi)ﬂe@ﬁgc%&gﬂ@ BPUWBWE(I ) in 15 t he presence

of the chiral al cohol. Thus for exanple a conpound of fornula(l)

b L . . . ; o)
2 4t al kyl ApE 4R sSEmE ¥Bof o compotABLTOh (Pinay 683 Ebdred by -,
tri ar §| phospnverdionay meany o)l asdeprtiere of thenhehipal alcopele withc an cactiviated

chiral al cgbglative of a comgénd %ﬁ?&rﬁﬂ.ﬂa O @AM 8PfdeiK %ﬁ&?eﬁﬁcﬁf 'eet"héﬂ%? her

presence of .a sujtable solvent suc as an et
or tetrahy®t@EWYEENHA% hal ohydr ocarbon (e. g. di et hyl et her or

t et r ahydr oThe aagtivated aledilativeo ohabosmpound ofifolrhalagahbnine) pagpared From a

nitrile (e onit gl roa. m er,eqf e re.r | ng
From o- 30, comeBERUCRE fomubladh 481 Kot Ept el Bl dor SRR ferlydted
conpd@nd odefivatiugisaof )a carboxylicuacid agnougs| sudh as thosehecooveriently used in

di ast er eoi & sPRihelRy obt ai ned from the m xture thereof by
conventiongﬁﬁﬁgaﬁs, for exanple by the use of conventional 30

chr omat ogr aphi ¢ procedures such as preparative hplc or by fractional

crystal | i zat genmvenient methddef pesparirgdtienaiistereoniaic hestersephaasbripound he

For mat a1 ) by dp prepy® BBANFRIEGIENOE T Co BBt BRI, o

t he h§dr ol thei prasepceofdhe chigal aisdhej. an al kal i net al WO 98/ 07704
PCT/ EP97/ 04440 19

hyd id A di hyd i d Lithi hyd I de i | h
nycroxi de 0, SOl oxt e, of o LARLAT L O 98 A8 SubhL hahS

combination of reagents, ie. a dialkylazo-dicarboxylate such as
diethylazodicarboxylate and a triarylphosphine e.g. triphenylphosphine in the
20 presence of the chiral aicohol.

The reaction conveniently takes place in the presence of a suitable solvent such
as an ether (e.g. diethylether or tetrahydrofuran), a halohydrocarbon (e.g.
diethylether or tetrahydrofuran), a halohydrocarbon (e.g. dichloromethane) or a
25 nitrile (e.g. acetonitrile) or a mixture thereof at a temperature ranging from 0-30°.

The required single diastereoisomeric ester of a compound of formula(l)
substantially free of the other diasterecisomers may be obtained from the
mixture thereof by conventional means, for example by the use of conventional

30 chromatographic procedures such as preparative hplc or by fractional
crystallization.

~_The required enantiomer may be prepared from the corresponding single
diastereoisomeric ester of a compound of formula(l) by hydrolysis e.g. alkaline
35 hydrolysis. Thus for example the hydrolysis may be carried using an alkali metal



5 In any of the above reactions the carboxyl protecting group may be
renoved by W 98m.,."ﬁonventional procedures known for renovi ngpewmEPrITe4aups.
Thus conpoun(?s where R12 is a benzyl group, this may be renoved by
hydrol ysis using an al kali met al Mgdroxide e.g. |ithium hydroxide or
sodi um hydroxide in a suitable sol vent such as et hanol or

| sopropanol, water or m xtures thereof, followed, where 10 desired or
necessary, byhydnexidedzlgt sodiuni hydsaidetsirdithiviml hydoxite dn ct Isbbent sichdag @n

gi ve the cor reqﬁgpé\_gi frdHvaforepd P any Mftepci d. In any of the above

reactions the nitr gen protecting group may be renoved by
conventional procedures known for renoving such groups, for exanple by acid
or base hydrolysis. Thus when Rl err] is al koxycarbonyl e.g.

t - but oxycar bpnyl or. .15 henyl sul.phony] it mm e renoved by alkalin
ot o DB Yy B thes ahayd Bsactions (e atbonyl ATaIasHraEouP Shel b A BoLe bun
such as tetrebyvirtfonahprocedureal kreovat fer gemoving suickogroypandlhus compounds
i oras oo inhe gl e BRANHrbul B pil b8 TeEARUSY AYaRls using an alkali
usi ng metglayrosidedrs g elithiush Mydrexidg orapdium hydrpxigei il @ glidatripysolvent
Ereari ng. thosuctt &8 oBRIRA Gt oRfondHdll Watki br PintGed GRAGOK fQllowed) where
Sol ventid | Cdesire pF BRGRITASY BY At SHSCn RERISHEARIS apdceot BY RPN G AEHdPed
f-rolrjn an al kagivethe correspoading|fiseecarbbaylidgeidoxi de, or tlhe correspondi ng
car bonate or § t . r
met ol salts WhoiBeT I ebekd TeGRlnLthe nyAdsT ARtecta’oubray e frfBlbEDy
protected degomwaritipasl proceduiasuknsvmforfremning suth @roups, fier axamp|erbuasid or
oroounds of Piee ”“fldgagﬁ*- PYGBC W Rag s, akolEaionytRg. ¢ bR kRatse] So!
Dok L ehandsuinohy & Haybd reReuedopy raikaing PaEelsie: danByior example
gsi ng convenmhmﬂlhyﬂrmwur: _assuit;élb@fsolfvent euaﬂmblet_etranydmmhkw asdlicarol ey.

e r I, |, [t C (0] r
with the aBp"S@gE%ianZ% Afigrnatiyely) B@aﬁ%ﬁgh%‘*f%edr%ﬁ‘ah%xi becretfead & 884,
as di met hy| f Bydrahisite Whep Rigeis t bufy! geeyre this caay die BBmeved fyebydraimsis ysing

group this reg@nicacits edff8hiicadiy. carried out in 35 the presence of a
guat er&ﬁry ammoni um hal irde such as tetrabutyl amoni um chl oride or

benzyl et hyl ammoni um chl ori de. WO 98/ 07704
PCT/ EP97/ 044RBysiologically acceptable salts of compounds of formula (1) rB@y be prepared by

Ve i T GRS HERCMRAIERRS 1 bl o
cor r espondi ngoaexamglafi@li and alkalineanetal essailscmaychg grepaned from an alkali or

50-150[ err] . alkaline metal hydroxide, or the corresponding carbonate or bicarbonate thereof.
25 Alternatively alkali or alkaline metal salts may be prepared by direct hydrolysis of
carboxy! protected derivatives of compounds of formula (I) with the appropriate

alkali or alkaline metal hydroxide.

Metabolically labile esters of compounds of formula (I) may be prepared by

30 esterification of the carboxylic acid group or a salt thereof or by trans esterfication
using conventional procedures. Thus, for example, acyloxyalkyl esters may be
prepared by reacting the free carboxylic acid or a salt thereof with the appropriate
acyloxylalkyl halide in a suitable solvent such as dimethylformamide. For the
esterifcation of the free carboxyl group this reaction is preferably carried out in

35 the presence of a quaternary ammonium halide such as tetrabutylammonium
chloride or benzyitriethylammonium chioride.



5 In order that the invention nmay be nore fully understood the
foll ow ng exanpl es are given by way of illustration only. I n
t he | nterwedisared and Exanpl es unl ess ot herw se stated: 10PCT/EPI7/4diq  ng
points (mp.) were determned on a Gall enkanp mp. apparatus and are
uncorrected. All tenperatures refers t80[err]C. Infrared spectra were

nmeasured on a FT-IR instrunent. Proton Magnetic Resonance
([err] HNVWR) spectra were recorded at 400 MHz, chemi cal shifts are
reported in ppmdownfield (d) from 15 Me4Si, used as internal standard ,

and ar e asAmijneaikylestensghay be(prepacmuby tapsésterification ofia wbrrespoodingoaikylet s
(dd), tri ) i nl , .

chr omat hogérﬁéﬁfl %\ﬂn&e@\&f rb? gﬂﬁg @%@%’F %itio?\a\?lggltﬁﬂ%)rr%bigﬁ Be?r %\tlré%a(\ﬁ(?nol

Ger many) . atran elevated ienperpiweiengi 90dS8 e used in text: EA = ethyl acetate,
CH =5 cycl ohexane, DCM = di chl or omet hane. THF= tetrahydrofuran Tlc
refers to thin 20 ayer chromatography on siljica plates., Solution re
ri od overin:iphtatdhe invertastmas Seare Ly understabd A5 Tollowing examples

t enper at urgre given by way of Husestic only. 25 4,6-Chloro-1

-i odo- 2-ni trobenzene 2-Nitro-4,6-dichloroaniline (5g) was
dissolved in a 12N solution of Herr]SJerr](20m) and cool ed at
O[ err]. THertheadntesmediates @ndNexarnples|uniessiciperisetgtated; Sq err] (5m)

was qgrefully added followed by polyphosphoric acid (40m ). The reaction 30
|l owed to warm at roomtenperature and stirred for 3hrs. Then,

m xture s al
t he \A%Sﬁ'lﬁ‘ﬁi RANMREN poverg deierminesstea FalenidinR mee. BRPaRuSI apfia™® gas
evol ut i on uncorrectedsatiteFhperatsrestrafegs 1o Q0! mflarsd spestra et irieasuredusons

sol ution tassi um | odj fde .6 nd hea 0 for 2hrs. The
reaction ﬁ'ﬁj r & &t WP W?QQ(E%C %35%6395& Lﬁ?’&ﬁ&@; s SHEETR hy HYURi de
( 40m ), eoecowmsddt W00 Mtay icheodcaltshiits a9 meppried in ppmstesminfieldh(d)rfroro
(3x2581 ), Mei dgh "\ ki d
o Ogit A nr9| d4sg u;é'&? e?)%?f‘ﬁﬁ g?%gu)ﬁakﬂ‘ &hd aré E%Egge}sg%g%‘ts (s), doubetR QYY)
PCT/ EP97/ dﬁm{:gets of doublets " (dd), triplets (t), quartets (q) or muitipletso{m). Column
[ err] H NVRHrob@Ethegraphy Wwas/ dattier dut oved Sifidh gel (Merck AG RDémustabiit,
1454cn er réerr{ligé%(.: 'ﬁwgrfﬁllomng abbreviations are used in text: EA = ethyl acetate, CH =
cyclohexane, DCM = dichloromethane. THF= tetrahydrofuran ,Tlc refers to thin
20 layer chromatography on silica plates. Solution were dried over anhydrous
sodium sulphate; r.t. refers to room temperature.

_ lnterrﬁediate 1
25 4.6-Chloro-1-iodo-2-nitrobenzene

2-Nitro-4,6-dichloroaniline (5g) was dissolved in a 12N solution of
H2S04(20ml) and cooled at 0. Then, a solution of NaNO2 (2.15g) in H2SO4
(5ml) was carefully added followed by polyphosphoric acid (40ml). The reaction

30 mixture was allowed to warm at room temperature and stirred for 3hrs. Then, the
solution was poured into crushed ice and urea was added until gas evolution
ceased.The resulting mixture was treated with an aqueous solution of potassium
iodide (5.6g) and heated at 70" for 2hrs. The reaction mixture was diluted with a
10% solution of sodium hydroxide ( 40ml), extracted with ethyl acetate (3x40ml),

35 washed with brine (3x25ml), dried and concentrated under vacuum. The title
compound was obtained as a red oil (7.5g).



5 I nternediate 2 2-| odo- 3. 5-di chl oroani |l i ne To a
solution of |nter d| ate 1 (4g) in 95% ethanol (35mM ) gl aci alpcq@aishgaagi d
(35m) and WPSHO 8g) was added. The reaction m xture was heated at 100

for 10 1h dil ut ed with a saturated sol4quion of sodi um hydrogen carbonate
and extracted with ethyl acetate 20m ). The organic |ayer was
washed with brine (2x20m ), dried, concent rated under vacuumto give
the title conpound as brown solid IR (nujol): v[err]

(cmerr]) 0 1 Internediate 3
(+-) 2-(S. 5?)'3%@]}4%{&%P§?3]) Zﬁwﬁaﬂ)aﬂ%&%eﬁh 4-enoi ¢ acid benzyl ester
To a sol uti ofRofnuijoly: e‘r4ﬁz'djm-t1e135()¢n'5@1) in dry toluene (20m)

benzyl gl yoxyl ate 20 (1.070g9) and Na[err]STerr] were added (2.5g). The
m xture was refluxed overnight. After filtration the resulting

sol uti ob Mﬁsmﬂmﬂ@ﬁ@d under vacuumto a brown oi |, which was
then taken n £, thane (40m ). After cooling to -

78, Ti Cl[err 6 = cﬁld}l% “ y added with a syringe and stirring
continued for 5 mn The solution was then allowed to warmto room
tenperature 'Dd@ sdution bﬁ’lrﬂérmeﬁ@lf@vll (gt [re 08RY dtﬁ@ﬁcﬁc@‘é’:@ﬂﬂ ial, at&wn acid

| ed 78 d | d
ool e 520 1 RSy A0V DA prt o e g B 0 o
sol uti d@ of NHdutedCvit!s aomtupatecr lselnﬁnpmemﬁanilhmseydmgemcarbonate and lextracted
hyl
(3N 2x7om ) "%*@Q{%é%ﬁ‘fwésﬁ"@%’“%rb?ﬂa@“?“rﬁ#?ﬁ%%’?%%#fﬁsmX?
chr omat ogra;ﬂﬂe . PR NYrtey WYWQWt@eQW@nﬁ&@HQ(MB@M@% ewnowhd
oil. S r]HNVR (CDCl [err]): 7.4- 7.3 (3H, nm); 6.87 (1H d); 6.27

9 ?*{fal O aplfi) oo TR Rl gl O 0 T

1744cnftérr]; 1572cnjerr] 35 | nt er medi at e VO 98/ 07704

PCT/ EP97/ 04é g me ; 22
(+-) 2-(3 hter d'at?. odo- phenyl am no) 4 0X0- butyr| c acid benzyl ester
| nt er medi at d¥&}EH I QRIS 13 3)-BE : agid benavl este

To a solution of intermediate 2 (1.5g) in dry toluene (20ml) benzylglyoxylate
20 (1.070g) and Na2S04 were added (2.5g). The mixture was refiuxed overnight.
Atfter filtration the resulting solution was concentrated under vacuum to a brown
oil, which was then taken up with dry dichloromethane (40ml). After cooling to -
78° TiClg (0.57ml) was siowly added with a syringe and stirring continued for 5
min. The solution was then allowed to warm to room temperature over 30min by
25 removing the dry ice/acetone bath, then cooled again to -78° and tributylallyltin
(1.94 ml) added. After 1 hour the reaction was stopped by pouring it into a
saturated solution of NH4C! (100ml). The aqueous phase was extracted with
ethyl acetate (2x200ml) and the combined organic fractions washed with HCI
(3N, 2x70mi) brine (50mi) and dried. Final purification by column
30 chromatography (CH/EA 95/5) gave the title compound (1.05g) as a yellow oil.

TH-NMR (CDCl3): 7.4 - 7.3 (3H, m); 6.87 (1H, d); 6.27 (1H, d); 5.72 (1H, m); 5.22
=516 (2H, m); 5.19 (2H, s); 5.14 (1H, d); 4.16 (1H, t); 2.65 (2H,m).
I.R. (neat): 3371cm-1; 1744cm-1; 1572cm-1
35
Intermediate 4




resulting solution cooled to -78 with a dry ice/acetone bath. Ozone was
bubbled 5 through it until a brick-red color appeared (approx
20m n), Wiom8/07704 tri phenyl phosphi ne (0.82g) was added BEHEPH®4480! i ng
bat h renoved. After the war mup was conplete the solution was
concentrated to dryness and then 22 purified by colum chronat ography
(CH EA 80/20) to give the title conpound (0. 7459) as a colorless
‘[sertr)]H-NIVR (C[&CI ['e‘gr] :

oil. 10

6.91 (1H, (Hy} 24380 i 1y A-gxo-tutye :
dt); 3.09 (2H d). l.R (nujol): 337lcn{ err] 17380n{ err]
1732
()5 Preemadigte s 108, Rigsodismaivgrain by - Hiehlosompthane; 4eml. andethsy
1 -tert bmgmmg eolution cooled to ef8fevlitiiaedy iC8/a2gjonsabatiti Oavinecsias bubbyad

t ol t b |
1508 (D bl ROl ol D o
sol vent henyvirhasphing (O §a§hm5aﬁ@d$¢1é‘”é’rﬁ@ec®¢’mbﬂth Temoved/va&ﬁ@uﬁef i ed

l(axé 1(‘) gg)s hagiagﬁrr@p qgagpéwmb@:ﬂ EAe986Rtioh OwalsV Bofdkhtidtéd StoC Gﬁﬁﬂéégdand then

MR
(d[err]- aEBE‘Bﬁ%)bY ?OLP”?“ §h(?f$'§t‘59'38h£>éc(fh fH% 129) &9 Q'&F B}%;L“%EQERMM
5. 88 (dt, 10dy458) 49 a(cbldtgss &il.24 (s, 2H); 4.66 (dt,1H); 3.0-2.8 (m2H); 1.5
(s, 9 Internediate 6 30
(+/ - E)-?-(S 5-di chl oro- 2-i odo- phenyl am no) - hex- 2- endi oi ¢ aci d 6-benzyl

ester NMR KEQGIali &7é (IH, 8)2d)36vas-28 SbI, vl 6.91 f(dHmid); ﬁcﬁQj(‘(l‘i.ﬁﬂ)) and
ovapor at o HUIh ) 5.20 LHIRS! 4150 Al o B0 2R, Lo 00, Teog) o
WO 88/ 077g5 ?nuro gg%cm 13 7380%1\{ 15?5 i P g

PCT/ EP97/ 04440 23

[err;%r NVR, e PhEQhatel: 3 (bS, 1H); 7.4-7.3 (m 5H); 7.01 (d, 1H; 6.73 (dt,

1 5.87 (d, 1H); 5.37 (d, 1 5.18 2 4.73
: 1H)—j——_—3§3—H> (d, 1M 537 (d 1H. 5 18 (s, 2K

hioro-2-iodo-| dioic acid-6-benzyl-
1-tert-butylester

intermediate 4 (8.2g) was dissolved in dry toluene (200ml), (tert-butoxycarbony!

20 methylene) triphenylphosphorane was then added and the mixture was stirred at
100°C for 2h. The solvent was removed under vacuum and the crude product
was purified by flash-chromatography (CH/EA 85/5) to give the_title compound
(6.00g) as a white solid. m.p. 95-860

25
.YH-NMR (dg-acetone): 7.4-7.3 (m,5H); 6.92 (d,1H); 6.82 (dt,1H); 6.67 (d,1H),
5.88 (dt,1H); 5.40 (d,1H); 5.24 (s,2H); 4.66 (dt,1H); 3.0-2.8 (m,2H); 1.5 (s,9H)

Intermediate 6

30 {+/-}{E)-5-(3,5-dichloro-2-iodo-phenylamino)-hex-2-endioic acid 6-benzyl

ester

Intermediate 5 (0.2g) was dissolved in formic acid (5ml) and stirred at room
temperature for 24 h. The reaction mixture was then evaporated to dryness to
35 give the title compound (0.180g).




(+/-)-(EE)-5-[4-(2-cyano-vinyl)-phenyl car banoyl ] - 2- (3. 5-Di chl or o- 2-i odo-
phenyl am no‘)vptbg =) 4-enoi ¢ acid benzyl ester I nt er MpeiraAire7/6uadd . 2
g) was dissolved in dry THF (3 m) at -20[err] and PCi[err] (0.1 g) 10
was added portionw se. The m xture was sparred for 1 h at -20, then

pyri di ne (0.046 m) and 3-(4-am no-phenyl)-acrylam de (0.074 g) were
added. The tenperature was allowed to increase slowly to room

t enper at ur e TeVEMR (DMSD):e12.3 (bs, 1HRT.4dDB {mpebdi); 20 (dt Hid); DT 3ttt H)as.66
taken up w t , ] i . . wth
wat er and bg#]’n@%ﬂﬁr'?gg&d% 'nsgxhgﬁé&eﬁ-i‘*\t@r' g?l(%mr? thg'ésofdt}t o) %g ({:Lg(m
concentrated to give a crude product, which was purified by col um
chromat ogr ap{périfediffa 7/ 3) to give the title conpound (0.09 g) as an 8/2
m xture with a non-rdentifiable isoner at one of the two doubl e bonds. np:

132- 134[err]C 20 NVR: [err]H d (CDCl[err]) 9.46 (1H, bs), 7.79
(2H, d), 7.p9- 2-2 i h N-B(3.5HDichlorof290809 (2H,

m, 6.67 (1
(2H, s), 4.¢€ e ) A
(cmerr]) 2210, 1738. 25 Internediate 8
+-) (E)- 5. fndi - | 208,
o 0o PN 50050, RN, o, A gd Pttt
di ssol\d i wagr gddederartienyisea e Mixtusy Was stiged s 135 alyr4d% &hen pyndine
tetr akgz ( g r tmg‘*?ﬁ"’woﬁ'ﬁ?! Bf(ﬁ%hin@%héﬁy(lp?]ﬁﬁﬂa)miatéd (ml.rogat ay! w}g&@eiﬂ@ecﬁnﬂrie
wer e added an react i m xture was heated to err or under
ntrogen - fliRsGTe BasHlBWAGIR nEreme F BRY S KSR AdRBEGR S DysF Ao Afr
t enper at ur eandidditicath|\@ b hthe soditior wasdaleere up2Ginedhyl acstate] washedtvwiae witt ed
| uti f i | & ; e
Lot 0, Y DAL kg 0, BB 0O by
vacuumd Thecenrerriraedddet ke pursrifed AE9dustaswhidty owasoguiiieg by (elumn

1/9) to gi vehidmatographye QOMIEAd7(A0lo @iven thditite 86hipbund (0.09 g) as ¥R 8/2
98/ 07704 . . . - . .
PCT/ EP97/ 04TUgure with a non-identifiable isomer at one of the two double boﬂis. mp: 132-

[err]H -NVRIDMED) : 7.44-7.3 (m 5H); 6.77 (d, 1 H; 6.70 (d, 1 H; 6.47
(bs, 1 H): 6.45 (s, 1H): 5.21 (d, 1H): 5.02 (d, 1H): 4.40 (td, 1H):

398 Cld hir3 1 (885Gt B s TR, b3y, 7.70 3R 4y, 7.62 (M ) B R ), 7.5-
7.3 (5H, m), 7.0-6.9 (2H, m), 6.67 (1H, d), 6.25 (1H, d), 6.17 (1H, d), 5.43 (1H, d),
5.26 (2H, s), 4.69 (1H, m), 2.93 (2H, m).
IR: (CDCI3) Vmax (cm-1) 2210, 1738.

43 (1H d), 5. 26
-CDCl [err]) V[err]

25 Intermediate 8
{+/-)}(E)-5,7-dichloro-4-tert-butoxycarbonylmethylene-1,2 3 4-tetrahydro-

quinoline-2-carboxylic acid benzyl ester

Intermediate 5 (6.5g) was dissolved in dry dimethylformamide (150ml). To this

30 solution, tetrakis(triphenylphosphine)palladium (0.65g) and triethylamine (9.15mi)
were added and the reaction mixture was heated to 1000 for 1 h under nitrogen
atmosphere. The reaction mixture was then cooled to room temperature, diluted with
ethyl acetate (250ml), washed with a saturated solution of aqueous NH4Cl (100ml)
and with brine (3x100ml). The organic layer was separated, dried, filtered and

35 evaporated under vacuum. The crude product was purified by flash chromatography
(EA/CH 1/9) to give the title compound (4g) as a white solid.




( +/-)(E)-5,7 -dichloro-4-carboxynet hyl ene-1 .2.3.4-tetrahydro-qui noline-2-
carboxylic acid benzyl ester 10 Internediate 8 (0.96g) was suspended in
form c aoweogaPrils) and stirred at room tenperature for PCRERPEI44Ahe

sol vent was renmpoved under vacuum then the solid was suspended in ether
and then concentrated again to dryness28o give the title conpound (0. 86
ng) as a white solid. mp. 210-212[err]. 15 [err]H NWR (d[err]-acetone):
11.2-10.6 (bs,1H); 7.4-7.3 (m5H), 6.78 (d,1H); 6.71 (d, 1H); 6. 57
(s,1H); 6.49 (bs,1H); 5.18 (d,1H), 5.03 (d,1H); 4.41 (t,1H); 4.05-4 (m 1H);
3.14 1K dwég&nso v&vwrﬁl SHé@ﬁC(HHHHG?ﬂaWHi 9.47 (b3.689cwl4B 1]

(545 THRL e & 0% BIGE I, T Hi 40 ot 058 (i T 8L Lk THY, 1565,

, 2. 3. 4-8Kd}.r ahydr o- gui nol i ne- 2- carboxylic acid benzyl ester 25
Intergedl ate 9 (3.7g) was dissolved in dry tetrahydrofuran (50m ). To this
sol utton, tri phenyl phosphine (6.17g) and 2,2'-dithiopyridine (5.29) were
added aﬂMJ!tlﬁila__tQ@aactlon mxture was stirred for 1 h at roomtenperature
under N4l Qe AvoHdidbAHe -t h et hyl
acetate ) and
brine (222 =8yer was separat ed, 30 dr| ed, filtered and

evapor at ed under vacuum The crude product was purlfled by flash

chr opmt 0 y

e o8 ARSRPEY (T aBLT e GEndd i GRS YR 5 ldn

7. 45 7. emperatBe) for 2 Swurgs Bem:h(ent wap removed( undmacmmtmm thersolid. 40
(m 1H 1 7

PCT/ EP 9“}'7%4%8@'@9(1 i etier8shd Thert doncentrated again W)d%@sé %gnve the title

| nt er me€@apPaUAd (0.86 mg) as a white solid. m.p. 210-2120.

(+/ )-(E.E)-5.7-Di chl oro-4-[ 4-(2-cyano-vi nyI) phenyl car banoyl net hyl ene] -

It Jﬁi‘ﬂ%@%@w&@f‘ Ded 7 108 ) 7B 8 FRBRNo 7B /L gHD roHe h
sol uti oB57 (s, tdb 648 ks dd); i téh (d.4H) fsm (d:1H) g1 (h‘lHl)og@ﬁ -4 f(ov, 1HB 3.4dn.
Tet r aki @dd, 1HXt ri phenyl phosphi ne) pal | adi um (0. 021 g) was added and the

het er og Pfiﬂ” oIl 3974cfn-1; 1726em-1; 1688cm-1; 1614cm-1

20
Intermediate 10
+/-){E)-5,7-dichloro-4-[2-(pyridyl)thiocarbonylmethylene]-1.2,3.4-tetrahydro-
quinoline-2-carboxylic acid benzyl ester

25 Intermediate 9 (3.7g) was dissolved in dry tetrahydrofuran (50mi). To this solution,
triphenylphosphine (6.17g) and 2,2'-dithiopyridine (5.2g) were added and the
reaction mixture was stirred for 1 h at room temperature under nitrogen atmosphere.
The reaction mixture was diluted with ethyl acetate (200ml), then washed with HCI
1N (50ml), NaOH 2M (50mi) and brine (2x50ml). The organic layer was separated,

30 dried, filtered and evaporated under vacuum. The crude product was purified by
flash chromatography (EA/CH 3/7) to give the title compound (3.5g) as a yellow
foam.

TH -NMR(DMSO0): 8.59 (m,1H); 7.78 (dt,1H); 7.62 (m, 2H); 7.45-7.27 (m, 5H); 6.84-
35 6.76 (s, 3H); 5.15 (d, 1H); 4.97 (d, 1H); 4.40 (m, 1H); 3.92 (dd, 1H); 2.80 (m, 1H).



heated to 80[err]. After 3 h the m xture was cooled, diluted with ethyl
acet ate andﬁl(ﬁ) d twice with 3N HCl, then with water and Mm—,,oﬁ,,ber
ABRHE

dryi ng and n the sol ution was concentrated to give a crude
product, which was purified by colum hr omat ography (CH EA 7.5/2.5) to
give the title conpound (0.04 g) as a white solid. np: 146-148[err] C

15 NVR [err]H d (CDCl[err]) 10.42 (1H, bs), 7.71 (2H, d), 7.60 (2H, d),

7.57 (1H \Hlermediate 14 (1H, d), 7.23 (6H m, 6.7 (2H m, 6.32 (1H d),

5.04 (1H, "d), 4786 (IH, d), 4.38 (1H, m, 4.24 (1H, dd) 2.81 (1H, dd).

IR (CDCl[err]) Vmax (cnferr]) 3375, 3325, 2216, 1730, 1717, 1616, 1589.
@

20 I nter E.EN&.7-Dichloro-4-[4- (2-c ano-vinyl)-phenylcarbamo Imeth ienel-
) banoyl et hyl enel -

v - y v E . ¢ acid benzyl ester
25 Interﬁmdl ate 9 (0 109) was di ssol ved I n dry tetrahydrofuran (8.5m) and

the sol utiigRrmedhiis 9 ?dg@@gy WadOksEshed™n | A B! TIPRIP!4HE 1RE) LBlion

(0.066g) was a reactiron m xture, was vvarne
stirred f@reozsyaenw@ér With oggn HeWos®ler dry  nitiggem neofo. 531rm'p ana"etrakrs

Gites e TSI g asie s A8 uitca oty
30 react i O§3 Eﬁqﬁ éd ‘{%rhérlih ET‘ u'ﬁ 28y Cea'?—é aﬁ"é'i)e‘idw{ﬁ eg%ﬁ e
(5m) a!r;rﬂd washexd: twice evith\8NHHEt, hyén aatbfj maeerga@drb)'met Mertdm_nrgrwt’mra}nba?tae

. | er
\as separ SPsion sk oncentialeti® iy Aatide RIARE WHEH dms HIHRLCE) | oiah

crude proShEamatagsapMaCHIRA 7i%a. Do QF%B&WFMQK SHya) @sna erhite $9lid. o

give the imp! e46augeond (0.10g) as a yellow solid np 35 85[err].

WD 98/ 07704

PCT/ EP97/ 04440 26 [err]H
NI\/R ( DNISONMRO 131 d(€DCI) ; 10.4D ((H, BS), ;777 49260 d) 2HB0 RHLEd)Y Ts57 1t} dY. BA7

o, oof18] B2 2088, &l 2 2 (Bl 50 ey e Ry 290 28
1H) 2. 80Mht- 21%1H dd)s? Bht(b‘rlné@] ate 13

(+/-) (E IR EBCD \ﬁﬁéhfwﬁw)mmlshzshgnyscﬁ?wrmlmmsl 488b- 5, 7-di chl oro-
1. 2. 3. 4-t et rahydro- qui nol i ne- 2-carboxyli c acid benzyl ester

20 Intermediate 12
(+-){E,E)-4-[4-(2-tert-Butoxycarbonyi-vinyl)-phenylcarbamoylmethylene}-5.7-

dichioro-1,2,3 4-tetrahydro-quinoline-2-carboxylic acid benzy| ester

25 Intermediate 9 (0.10g) was dissolved in dry tetrahydrofuran (8.5ml) and the solution
‘was cooled to -200. At the same temperature PClg (0.068g) was added and the
reaction mixture was warmed to 0° and stirred for 1 h under nitrogen atmosphere.
Pyridine (0.031ml) and 4-(4-nitro-phenyl)-but-3-enoic acid t-butyl ester (0.061g) were
then added and the reaction mixture was stirred for 1 h at room temperature. The

30 reaction mixture was then diluted with a saturated solution of NH4CI (5ml) and
extracted with ethyl acetate (50ml), then the organic phase was washed with HCI 1
N (50ml), and with brine (50ml). The organic layer was separated, dried, filtered and
evaporated under vacuum to give a crude product which was purified by flash

chromatography (EA/CH 8:2) to give the title compound (0.10g) as a yellow solid mp
35 85°,




Internediate 10 (0.3g) was dissolved in dry tetrahydrofuran (16m). To this
solution, 10 4-(4-am no-phenyl)but-3-enoic acid am de (0.029g) was added
and t he r®@WIM04 m xture was refluxed for 36 h. The r eRSUVERI7HAIMNO ur e

was diluted with ethyl acetate (8m ), then washed with HC 3N (10m),
NaOH 5% (10m ) and brine (10m ). The 26 organic |ayer was separated,
dried, filtered and evaporated under vacuum The crude product vvas

(o 035oH MR JaRSl b8 % B 2 afthd Pri7 S0 dorHyiramdzoniioy 7.36. @2 (s,
1H) 7 ﬁa) (27 24) 1HY.. 223((m, 5HY) ;7.03 16s,(1H); B 3- 66713% laHg 8. SU'Qd ﬁn;% 650
Rt

>0 ( ﬁ)%?gg? ? )Z?ﬁ)(m-lﬁ‘gzt 25 %’Qkﬂﬁﬁz%go((m Uj oI) 3368 3298,

1700, 1686. I nternedi ate 14

(+/-)4 El}uté_}*n?eaa%"ﬁro 4-[ 4- (2- nor phol i n-4-yl -et hoxy)- 25
phenylcaro. , Iene] 1 2,3, 4 tetrahydLo qU|noI|ne 2 carboxyllc acid

benzyl

(101 ) 1,23 416Erangtrbi nonna&.carbd T4 iahi A eithp Y] - benzeneam ne
(0.053g) was added and the reaction mxture was refluxed for 1 h. The

reaction mxture was then cool ed and a precipitate was formed which was
filter doteamediatet 10 €0.8g) wiashdissalped jaudo) téteatyydrefuraes (16ite T@Omis)ﬂﬁl@tlon

(0 016590-(5@- nﬁnd"%h%ﬁ@@# ?ﬁno&i_bacgcg %H&M@é%@asﬁ ap”do ?dgngl—@"@ 6e%%tr
1H) 5 mpixt L(rg wgﬂ)reﬂuxgg fqrd 36 1) T hey reactiom mixiure avazadijuted with Ethyl dceﬁate( t
2H) ; _34Brhi tthed HiasRed withl HOIHIN @08§), (NaOT5% 314/ Bhd“tkhm-i-a &9@97'%24 4 40

98/ 077%‘;‘gam& I(axﬁr 6738 sggggateg7ﬁled16fﬂt§red and evaperatedi Yrderiyacuyum. T
N- [ 2- (#rode pmMmpuﬂﬁe@Iby flasbbechrprratogr@aphy (EA) to give the title comgound
15 (0.035g) as a yellow solid m.p.>2509.

TH NMR (DMSO): 10.12 (s, 1H); 7.55 (d, 2H); 7.24 {m, 5H); 7.10 (d, 2H); 6.85 (t,
1H); 6.70 (m, 3H); 5.04-4.84 (d, d, 2H); 4.35 (m, 1H), 4.25 (m, 1H); 3.10 (m, 2H);
2.79 (m, 1H); 2.62 (t, 2H); 1.34 (s, S9H).

20
IR (nujol): 3368, 3298, 1700, 1686.

Intermediate 14
(+/-)(E)-5,7-Dichloro-4-[4-(2-morpholin-4-yl-ethoxy)-

25 Qhenylcarbamoylmethylene|-1,2L3,4-tetrahvdro-guinoline-2-carboxvlic acid
benzyl| ester

Intermediate 10 (0.097g) was dissolved in dry toluene (10ml). To this solution, 4-[2-
(4-morpholinyl)ethoxy]-benzeneamine (0.053g) was added and the reaction mixture

30 was refiuxed for 1 h. The reaction mixture was then cooled and a precipitate was
formed which was filtered and triturated with isopropanol to give the title compound
(0.075g) as a white solid.

TH NMR (DMSO): 10.05 (s, 1H); 7.56 (d, 2H); 7.25 (m, 6H); 6.87 (d, 2H): 6.71 (d,
35 1H); 6.70 (d, 1H), 6.68 (s, 1H); 5.05 (d, 1H); 4.85 (d, 1H); 4.35 (m, 1H): 4.24 (dd,
1H); 4.03 (t, 2H); 3.57 (1, 4H); 2.8 (dd, 1H); 2.65 (t, 2H); 2.43 (m, 4H).



2-(4-Nitro-phenoxy)ethylam ne (0.27g) was dissolved in dry DCM (8.5m ) and
dry pyr‘bgl E/§7769 15m ) and isobutyryl chloride (0.12m ) weicg/Bpepmdsaaided.
After stirring 1 h at roomtenperature, the reaction m xture was
then diluted with HCI 3 N (50m ) 10 and gxtracted with ethyl acetate

(50m ), then the organic phase was washed wth brine (50m ). The
organic | ayer was separated, dried, filtered and evaporated under
vacuumto give a crude product which was crystallized (diethyl ether, 7 nm)

to e t 0.11 as a yellowsolid. m 102- 103 15
[er?i\lfl N Q@@ [3eérd§)ﬁ¥)§§g'gd( 2H) g)6 38 ()d/ 2I—|)W 5.88 (bsIo 1H); 4.15 (t,
3.72 (m 2.39 (m 1 H; 1.18 (d, 6H); . IR (nujol):

3319 1643te,;h§ga,atg%o 117|5 - 20 | nternmedi ate 16

N[2-(4 Am"“‘—nc"‘ﬁ'—")-e h ram de Internediate 15 (0.199)
was di ArNitro-phe HYIAMICE hon 5 % (0.19g) was then

added. After sti rrlngfor 1 h 30 mn at roomtenperature under 25 hydrogen

anuum ¢ ?—Sﬁ-@*@%&'@%@‘v@@s‘%ﬁﬁ%Jf"'(#@zs@?sg@sgg&?éﬁ‘ai@oﬁ@“?@fﬁﬂ 4R ey
99- 100[ erpy]ridine (0.16mi) EindNEoibCRG [aforjde (G123 were then added( AftepBhirring. fop
(bs, 1H):4 R. S%Gro() E?i’?'hergt fez tﬁ%‘reactt&#%xxﬁxré%éé)fhergghutea with HB1 3R (50hij>

| nterne

d, 6
(- )(FD@S a7 exirarles with. euY| aceh(BGRY. dhendhe: MGARIC Phase was washed with

phenyl camypeoygoml hyhe ﬁﬁbaﬂucaa Hwistsepairaied @0 fiiterdand dvappldted undaei d

g(éq-/zélag(;ii_}@%wg\ to give a crud\é\%ro {Jgt7 Zv flch was crystallized (diethyl et% 7 mi) to give

| nt er nedithe ditiea 10.dg) dé ssyslioadsolid.dnyp. t1@24¢03°-(8m ). To this
sol ution, interrredi ate 16 (0 044g) was added and the reaction m'xture
was refl was t hen cool ed and

preci pi& a "é NMB f@ﬁb’ﬂ \ﬁﬂ?%k‘dwﬁﬁ) § 9@ (q e?'éli §§§ tosi t1iDadeth W tdi): 3.72 (m
| sopr oparxM); RBY (et Het tt{desriympound (0.080g) as a white sol i d.

IR (nujol): 3319, 1647, 1593, 1340, 1175.

20 intermediate 16
N-[2-(4-Amino-phenoxy)-ethyl]-isobutyramide

Intermediate 15 (0.19g) was dissolved in methanol (5ml) and Pd on carbon § %
(0.19g) was then added. After stirring for 1 h 30 min at room temperature under

25 hydrogen (1atm), the reaction mixture was filtered on Celite and evaporated under
vacuum to give the title compound (0.15g) as a orange solid m.p. 99-1000.

TH NMR (CDCI3): 6.73 (m, 2H); 6.65 (m, 2H); 5.92 (bs, 1H); 3.96 (t, 2H); 3.62 (m,
2H); 3.46 (bs, 2H); 2.37 (m, 1H); 1.15 (d, 6H); .

30
IR (nujol): 3300, 1663.

Intermediate 17

{+/-)(E)-5,7-Dichloro-4-[4-{2-isobutyrylamino-ethoxy)-

35 phenylcarbamoyimethylene]-1,2,3.4-tetrahydro-quinoline-2-carboxylic acid
benzyl ester




[err]H NMR (DVMBO): 10.06 (s, 1H); 7.95 (t, 1H); 7.56 (d, 2H) 7.26-7.2 (m
6H): 6.87 (d, 2H); 6.71 (d, 1H); 6.69 (d, 1H); 6.68 (s, E}% 5.05 (d,

1H): 4. 84wWQONS/IOTME: 4.35 (m 1H): 10 4.24 (dd, 1H): 3.92 (tP 971084405 (m
2H); 2.80 (dd, 1H); 2.36 (m 1H); 0.97 (d, 6H). IR (nujol): 3315,
3292, 1722, 1649, Internedi ate 18 28

N- (4-t - but oxycar bonyl am no- phenyl ) - 2- met hoxy- acet am de To a stirred

sol ution of N-t-butoxycarbonyl -1, 4-phenyl ene di am ne (0.25g) in dry
tetrahydrofuran (20m ) were added pyridine (0.12m ) and net hoxyacetyl
chl ori determedaté5¢d 60078dne wasadissoived Xt whry tserse | (8Bnd)) Tor tHis hsalutidme

2ol ut i delele ofer fo sl ahe® f@%éﬁ A8 AeCremeiBh me s Yehlldd 1o 45
concentmiat J@eu neagtion umixtuse gvaset qoled @ndonpoecipitate. uagjormed which wasH EA
?CEt & qiltéfed aﬁﬁ QF tru}a@daﬁx’th tsopr%é‘é%l_‘gw {HR' fitled coﬁgéﬁﬁ@?@ OEUP) aé: a'SWh‘ﬁe 2H),

I nterrn?&f%te 19 N-(4 am no- phenyl ) - 2- et hoxy acet am de 30 A soI ution of
intermediate 18 (0.35g) in dichloronethane/trifluoroacetic acid

proquct " NMEIONR QTR Gp TR, BT MBS, 80T Roer BT R Bl act oo

with el 6ackichtkH); 6.69{ch0tH)) 658i(sditthl 6105k, Hme4(ass0(m| )1H)T44635cbh.| idy;ed

or gayy I | a c8 r oduct
wasaquugl %@gﬁgqpﬂa:ﬁggrg oE: %Pd”’ %@ chro@tge Si ng} ?@F&!?g“fate as
eluant to give the titl e corrpound (0. 169). T. I . c. et hyl acetate,

Rl err] #R.(AGjol): 3315, 3292, 172 9%/4Q7704

PCT/ EP97/ 04440 29

1H NMR(CDCl [err]): 8.05(bs, 1H), 7.33(d, 2H), 6.66(d, 2H), 3.99(s, 2H),
3. 60(b§n,tﬂﬂ)e,diate 18. 49(s, 3H). 5 Internediate 20
15 N-(4-t-butoxycarbonylamino-phenyl)-2-methoxy-acetamide

To a stirred solution of N-t-butoxycarbonyl-1,4-phenylene diamine (0.25g) in dry
tetrahydrofuran (20ml) were added pyridine (0.12ml) and methoxyacety! chloride
(0.15g) and the reaction mixture was stirred for 1 hrs. The solution was diluted with

20 ethyl acetate (50mil), washed with a 3N solution of hydrochioric acid (30ml) and brine
(30mt), dried and concentrated in vacuum to give the title compound (0.35g). T.l.c.
CH/EA acetate 1/1, Re=0.33.

1H-NMR(CDClI3): 8.18(bs, 1H), 7.50(d, 2H), 7.32(d, 2H), 6.44(bs, 1H), 4.00(s, 2H),
25 3.49(s, 3H), 1.51(s, 9H).

Intermediate 19
N-{4-amino-phenyl)-2-methoxy-acetamide

30 A solution of intermediate 18 (0.35g) in dichloromethanef/trifluoroacetic acid
(10ml/10ml) was stirred for 2 hrs. The solvent was evaporated, the crude product
was diluted with a 2N solution of sodium hydroxyde and extracted with ethyl acetate
(4x50ml) and dichloromethane (50ml). The collected organic layers were dried and
concentrated in vacuum. The crude product was purified by silica gel column

35 chromatography using ethyl acetate as eluant to give the_title compound (0.16g).
T.l.c. ethyl acetate, Rg=0.43.




(+/-)(E)-5, 7-di chl oro-4-[4-(2-nmet hoxy-acetyl am no) -

phenyl car baw#@e yl ene] - 1. 2. 3. 4-t et r ahydr o- qui nol i ne- 2- car lygryEr9T04e6 d.
benzyl este 0 a stirred solution of internmediate 10 (0.12g) in dry
tol uene (10m ) was added i nt er medi at @gl9 (0.053g) and the reaction

m xture was heated at reflux for 2 hrs. The reaction m xture was cool ed
at 24[err], affording a preci pitate which was filtered to obtain the
pure title compound (0.118g). T.l.c. ethyl acetate, Rerr]= 0.75.

o voim s atfeeithp i i o o 3t

3.4¥Hes3HBH), 2.81(dd, 1H | nt ermedi ate 21 20
N-4(tert But oxycar bonyl am no- phenyl ) - 2- benzyl oxycar bonyl am no- acet am de
To .a sol ution of carbobenzyl oxyglycine (0.6g) in acetonitrile (40m) was
added 15 Intermediatadn;otriazole 90. 4g),

sol ution benzmes shed W t h 3 N hydrochl or| c acid, br| ne 5% sol ution of
sodi um hydr oxi de and br| ne The organl c |layer was dr| ed, filtered and
evaporat ed under vacuumto de product which was triturated in

di et hy10etfipe stinsad solutio; Qféntqﬁ@emateé Oc@rbzﬂ)rfa dry tolyen54@9n1é)s\~es gdAed br own
sol i d. 30jdtefrédiabtéViRo ((@@@ﬂg? ahh)the fed@tidMmixtdld was-Heatdd at (‘éﬂungU) 2 s4the

|( Ef( mlquﬂ 5ear‘3@§tg'nndﬁr§4|_&és coolqdneteg%aﬁﬁf%hgf %rgcgplfate Iv_&mch was fqtereag @

N- 4(t er t - Bbtaim ylea phmntillecompopndn(fl 9 18%)aifil wo etind baetade, RF0.75. WO
98/ 07704
PCT/ EP97/ 04440

suspendPotHONMREUMREND: 404 5ths, (s 94(ba. Hiel WahB(m ($dhi A 25¢m, Whtaob%nat ed
at 1 agmd(a, 3H)h5$)sa 1hg @esﬁﬁﬂm af3sm, RW)QQ@é&@g’)Hﬁsawts?ﬂzw)t The

cat al yst pai d of celite and the solution was
evapor at e%c‘s'o%kfig 2;3 ﬁ’gj )I e corrpound (0.32g) as a pale pink solid. 5
[err]H NVMR (DMSO) : 97(bs 1H); 9.22 (bs, 1H); 7.48 (d, 2H); 7.34 (d, 2H);
3.20 (s, !Fte%ﬂigte% (b, 2H); 1.45 (s, 9H); IR (nujol): 3314, 1732,

1645, 160
20 N-4({tert-Butoxycarbonylamino-phenyl)-2-benzyloxycarbonylamino-acetamide

To a solution of carbobenzyloxyglycine (0.6g) in acetonitrile (40ml) was added 1-
hydroxybenzotriazole 90.4g), 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochioride (1.1g) and 4-(tert-butoxycarbonylamino) aniline (0.5g) and the reaction
25 mixture was stirred at reflux for 5 hrs. After dilution with ethyl acetate, the solution
was washed with 3 N hydrochloric acid, brine, 5% solution of sodium hydroxide and
brine. The organic layer was dried, filtered and evaporated under vacuum to give a
crude product which was triturated in diethyl ether (5ml) to give the title compound
(0.54qg) as a pale brown solid.
30 TH NMR (CDClg): 7.79 (bs, 1H); 7.45-7.3 (m, SH); 6.44 (bs, 1H); 5.43 (bs, 1H); 5.17
(s, 2H); 3.98 (d, 2H); 1.51 (s, 9H);
IR {nujol): 3439, 1724.

Intermediate 22
35 N-4(tert-Butoxycarbonylamino-phenyi)-2-amino-acetamide




I nternediate 23 10

N-4(tert-But oxycarbonyl am no- phenyl car banoyl net hyl ) -1 sobut yram de

sol uti on &0 9?8@730hedi ate 22 (0.32g) in THF (25nm) was addeo"%/’?’i’ga{oﬁgo
(0.19mM) and butyryl chloride (0. 1351)) and the reaction mxture was
stirred for 1 hrs. After di lution h ethyl acetate, the solution was
washed with 3 N hydrochloric acid. The 15 organic |layer was dried, filtered

" ot RCRBlalR B e b 21240 8a9) irHEanol RIS Was diOatRatelidria, '
sol i d. atm fasrt his MvRe(peSSNce of §8% Pd/C 1W5g9asza(aiyst1mywe cetajgst(was 1H); 7.43
(d, Zmﬁltegsé‘bl_fz\(g azd'%l of c_?gtfaﬂnd the Solutior whts é othbed t& cﬂ:’ia@sthegﬂé 1.01

(d, 6H) 1705,  .1634. ternmedl ate
N-4(-a Qﬁaﬁﬁpﬁ@tm%)sof‘gobutyr ani de 25 A sol ution of

i nt ermﬂaa«mmmmsmgb 7 [bsliteh)] 92onishaRy/ T.8Bf(HURKHYaT.84i(d, 24d):B.201,/ 6 )
was stijéwecknaa (b gﬂi‘ 4%?2 glg*utlon was evaporated and the residue was
dilute 5 ’ﬁ Bn NaOH and extracted with ethyl acetate
(4x50m IR (Mhal).03 ybhi 17 I2ay1é45, 160As dried, filtered and evaporated under

vacuumto give a crude product which was purified by flash

chr onmat hography using ethyl acetate as to give the title conpound 30

(0. 16g)Intermediata? oam [err]H NVR (DMBO): 9.47 (s, 1H); 7.96 (t, 1H);
7.181¢ dN ; hBRylca ratigé (M 1H);
1.00 ( ntermedrate 25

(+ - )(E) 5, 7-di chl oro-4-(4- | sobutyrryl am norret hyl car bonyl am no-
WO 98/ 0Vd @dksolution of intermediate 22 (0.32g) in THF (25mi) was added pyridine (0.19ml)

PCT/ EP
phenyl c%'é(géﬁép‘(l cI}l?]ncFe 510 15T|)2a%d ﬁh? c.?act;ﬁndn 1xtur8 “rllao St"Te‘}fcar ﬁox 1¢ aci d
benzyl @ltion With efﬂml @rcmzaiaatr@ sqjutien wsgfyas{wi Wit SoNVw@reehlers a@ﬁeTbso n).
To t16 sorgahid lager was, drRéd3 rﬂl[@ﬂédiéﬁd %ageraﬁéd @hdersasddfdo Yk 4 f&ﬂjd@aCt ion

tirre §b(%&9@?\;ee '%pf,eiﬁﬁgﬂﬂn’;é?@? ing und

1
Miter Sar“%Ha?wgmwaw?@wraenyv digthyre
TH NMR (DMSO): 9.80 (s, 1H): 9.22 (s, 1H); 8.00 (t, 1H); 7.43 (d, 2H): 7.34 (d, 2H);

(0. 58 ¢gs awvhitevbolice sol i d.
3.81 (d, 2H); 2.44 (m, 1H); 1.45 (s, 9H); 1.01 (d, 6H);
20 IR (nujol): 1724, 1705, 1634,

intermediate 24

N-4(-amino-phenylcarbamoyimethyl)-isobutyramide

25 A solution of intermediate 23(0.31g) in dichloromethane/trifluoroacetic acid (6mi/6mi)
was stirred for 1 hrs. The solution was evaporated and the residue was diluted with
5% solution of NaOH and extracted with ethyl acetate (4x50ml). The organic layer
was dried, filtered and evaporated under vacuum to give a crude product which was
purified by flash chromathography using ethyl acetate as to give the title compound
30 (0.16g) as a brown foam.
TH NMR (DMSO0): 9.47 (s, 1H); 7.96 (t, 1H); 7.18 (d, 2H); 6.48 (d, 2H); 4.83 (bs, 2H);
3.77 (d, 2H); 2.44 (m, 1H); 1.00 (d, 6H);
IR (nujol): 3306, 1678, 1651.

35 Intermediate 25
{(+/-}(E)-5.7-dichloro-4-(4-isobutyrrylaminomethylcarbonylamino-




[err]H NIVR(DIVBO) 10.14 (s, 1H); 9.90 (s, 1H); 8.04 (t, 1H); 7.58 (d, 2H);

7.49 (d, 2R} 00 na0ng- 25 (M 5H); 6.72 (d, 1H); 6.70 (d, 1H); PcTidrémosadt);
5.05 1 1 4.36 10 (m 1 4. 25 , 1H): 3.83 , 2H):
(d, ¥B* (d, 1H); (m 1H; (dd, 1H (d, 2H)

2.82 (dd, 1H) 2.46 (m 1H); 1.01 (d, 6Hj4 IR (nujol):1717, 1643, 3281.
Exanmple 1

(+/-)-(E.E)-5.7-Di chl oro-4-[4-(2-cyano-vi nyl) - phenvl car banoyl net hyl ene] - 15
1.2.3.4-t gafbam gy léne 3\4-tatratey dro-quinolires-estirbioxylit did032 g)
was di ssqglve i 5% et hano 4 mM) and water (1 mM) and treated at
roomte r 1 hwith LiOH (0.005 g). The solution was then
cohcent r dntedmediatentd (@53 1g) iwas é!esmdedmmmenel(é@ed) wia thigsolagion(2 m) for
1 h.

2 & yel llﬁérﬁ{eﬂﬁéc}g%é)oﬂg g}&%&@ﬁ}&m gmkausgaﬁﬂaa%&@rpﬁﬁ

be) - 10 590 i¥he Beacinitited whits selid was gike cayva saavith eftivletisr (30 b tq 11,
, (.15 6.31 (1H, d 4.13 (1H,

tszj) 3.9 \Jé"théj 'ta'eaéjo gwkUISH(OCBS gﬁaﬁ-% \g%hi SRgud( CDCl [eEr]) V?rax (cr‘r{(err])

3321 22 6 1770 1690. Exanpl e 2

(+/-) (E. ER MMR-(OMSO:t 10304 qxyDid); 1909 ks, viHy 18) 04 tte i) CABAdpHIET A9 (n2H);

was suspdnBed™ ar: AR 18l 67T TN 7035 FHig OBy TS £8B (4 1f: 4369
Li OH( HAD )(ry(, LH)O #g RS Ueld, 2&Hde‘ii83r6d. 2HE 2.&&¢dd,o‘ri‘l)ri2<46n(m_, WHi3; t.ﬂﬁr(deﬁﬂl)or 0.5
h at roomtﬁﬁﬁg@?m?% dzaarcl ear pale yellow solution was obtained. HCl

2 N (5m) opwi se and the resulting acidic solution
diluted with ethyl acetate (10m); The organic | ayer was separat ed,
dried angxuapps gt ed under vacuum The 35 crude product was triturated with
gIC('Ia'} E?;l‘g? ,E]% ;Eﬁ%, rg )I 8%%8%.2- 4- n& eatnhoe-qmg ?i 'e-lr-lrx]r?carbamoxlmemu nglegﬁl 07704
preci pi& efahydr rbox cichmount s of petrolium ether and

Cr:]r |pecli 45? Inte]rﬁfeﬂfat%hﬁ fd EW%%) gol(l%d(ﬁ 9?% ﬁol%ﬁ%ﬁ‘ﬁn?g\tvb%r m and

(d, 2H); treated @ rommy: emp@;[awae fors 1 arwmuoﬂ {8.00559). 1The soliipry a%ﬁ)en

6.40 (d, ch)senﬂraﬂe%i @d 19 resulfidg (stid Welks: tridufdted deith 3N [18CT J(BD inl)L fk7 1(H,

. Filtration of the suspension yielded the title compound (0.025 g) as a yeliow solid
20 mp: >200°,

NMR: 1H ¢ (CDCI3) 12.73 (1H, bs), 10.38 (1H, bs), 7.70 (2H, d), 7.60 (2H, d), 7.56
(1H, d), 7.22 (1H, s), 7.15 (1H, d), 6.70 (1H, d), 6.68 (1H, d), 6.31 (1H, d), 4.13 (1H,
td), 3.90 (1H, dd), 3.03 (1H, dd).

25 IR: (CDCI3) Vmax (cm-1) 3321, 2286, 1770, 1690.

Examgle 2
(+/-XE E)-4-[4-(2-tert-Butoxycarbony!-vinyl}-phenylcarbamoylmethylenel-

1.2.3.4-tetrahydro-quinoline-2-carboxylic acid
30 Intermediate 12 (0.046g) was suspended in ethanol (5ml) and water (2ml). To this

solution LiOH(H20) (0.007g) was added and the reaction mixture was stirred for 0.5
h at room temperature until a clear pale yellow solution was obtained. HCI 2 N (5ml)
was then added dropwise and the resulting acidic solution diluted with ethyl acetate
(10mi); The organic layer was separated, dried and evaporated under vacuum. The
35 crude product was triturated with diethy! ether (3ml) and petrolium ether (3mi).The




Exampl e 3

(+/-)(E,E)-4-[4-(2-carbanoyl -vi nyl) - phenyl car banoyl net hyl ene] -5. 7-di chl or o-
10 1. 2. 3, wd etoralaydr o- qui nol i ne- 2- car boxyli ¢ acid | nt e MGEIEPITR4448
(0.098g) was suspended in ethanol (5m) and water (2.5m ). To this
solution LiOH (Herr]O (0.006g) was ed and the reaction m xture was
stirred for 2 h at roomtenperature until a clear pale yellow solution

was obt ai ned. HC N m 5. was then added, dr i se and, the resultjn

heT i o FBPBalsWaS THSSVBRNSA MM BTavh 3MouNts, PEPEYaRID alaes Snf ditedhidheg
was fi ldive gh titl@ebmpounti{00Ed) asreyelicw abli oh.g. 140%Er and dried to give
the title conmpound (0.020g) as a white solid mp > 250[err]. [err]H
NVR (DMSO) : 12.71 (bs, 1H); 10.30 (bs, 1H); 7.67 (d, 2H); 7.49 (d, 2H);
7.46 ZG‘H DNMRIBMSQ)012.844bs 1 H)i); 10.4Q (bsl, 1H))7.68 (d42id),.62 K, 218), 7061 ffd, 1H) ;

6. 69 L) 4 . a( : ( ; 0 ; 1H)
m p Soilrt]3 e 10: gt (Bt S ARG AT T MG g, 0 e
Exanpl b 1. 7(({-‘],.9}"()5) -5.7-dichl oro-4-[4-(2-norpholin-4-yl-ethoxy) -

phenyl car banovl net hyl enel - 1. 2. 3. 4-t et r ahydr 0- qui nol i ne- 2-carboxylic acid 30
I nter late, 14 (0.049g) was suspended in ethanol (9m) and water (3m ). To
this X on LiOH(H err]O (0.014g) was added and the reaction m xture
was st i{#+i-HE&, Epd-[8-(2-carbamay|-vi hepyicarbamayiméthplen 7ghitlloyet | ow

sol uid an ¥ ' l, ey ; t hen added dropwi se until pH=3
andutdnq 2584805 BF‘&' bl e'ﬂég’m lic 2 th 35 ethyl acetate (50m ) and
water (50 m); The organic | ayer was separated, dried and WO

gg/ 077Ql‘hermediat? 13 (0.098g) was susp_ei_nded in ethanol Smtl) and wtate_art (2.5r{B§T/T ERQKS( 0440
v.apoy . u cuum ru rodyct was triturated w

ot er MRt Th 0lBEY e Akt Atd Bf [ §astion Mp3ursl wes shued i &
conpourad reéomDEMpératisreauntild cleas glalel yellow solibom Mas\bBafiddsSGICl 2N §3mi)bs,

1H) : - . - A H . I - B (d,
119 15 3 e b gfegiis an?fls veSbitg Hoiaf foiyfiort Byl witn Ster gy

(m 4H)be Precipjitate thys) formmest was fiitgredpowashgd with small amounts of cold water

and dried to give the title compound (0.020g) as a white solid m.p > 250°.

TH NMR (DMSO): 12.71 (bs, 1H); 10.30 (bs, 1H); 7.67 (d, 2H); 7.49 (d, 2H); 7.46
20 (bs, 1H): 7.01 (bs, 1H); 7.34 (d, 1H); 7.14 (db, 1H); 6.70 (m, 1H); 6.69 (d, 1H); 6.68
(d, 1H) 4.12 (m, 1H): 3.90 (dd, 1H); 3.03 (dd, 1H) m.p >2500.

IR (nujol): 3310, 3420, 1710, 1657, 1610.
25

Example 4
(+/-)(E)-5.7-dichloro-4-[4-(2-morpholin-4-yl-ethoxy)-
phenylcarbamoylmethylene]-1.2,3.4-tetrahydro-quinoline-2-carboxylic acid
30
Intermediate 14 (0.049g) was suspended in ethanol (9ml) and water (3ml). To this
solution LiOH(H20) (0.014g) was added and the reaction mixture was stirred for 0.5
h at room temperature until a clear pale yellow solution was obtained. HCI 3 N (5ml)
was then added dropwise until pH=3 and the resulting acidic solution diluted with
35 ethyl acetate (50ml) and water (50 mi); The organic layer was separated, dried and




IR (nujol): 3387. 10 Exanple 5

(+/-)(E)- 5.‘£,- %@%ﬁr 0- 4- (4- cyanonet hyl - phenyl car bamoy| et hy| eitepprormn4a48- 4-
t et rahydr o- B2R8r%e- 2- car boxylic acid 4- Cyanonet hyl ani li ne (0.081g),
was added to a solution of internedi ate %@ (0 2g) 15 dissolved in dry
toluene (10M) and dry tetrahydrofuran (110m The reaction m xture

was stirred for 3 h at 110 [err] and then d||uted with ethyl acetate

\(NI 5?hrﬂ %r . #ga Bfatetit dhder vacuidh U'Tﬂbe&uaﬁgﬁfb\?ggﬁiﬁarm{]rﬂéd%gwét@@{{ttmleéﬁlg o
evapor at éﬂtma&gﬁ)'\%*a%fdnﬂ\g?g 15@";9"6‘7 %@ﬂg%%@&&% -{:ﬂ fad Y‘T‘l{%f’%’f din

et hyI acetate (5n1) and pet roleumether (20m ). The 20 yellow solid thus

obt ai ned 1‘-PNM1Q i ]?Z b%gqb_gm, t{@@olwgggr’gg &@n%g s e%’ (35 6 87 (-BEP

this sol ution, acty on

was 5st2H)r§d70(ﬁ §oﬁﬁ)e fd.uthd); 4400-204 (pBrdhi); v@a§5t(ﬁbnﬁéhc3ea7
dr opwi se(ﬁ.,nq,.;)hg 05 droeq CZQQHJWI-P}n diluted with water (30m);

C
the precipitate thu fo'ﬁq&Eg@g\’aﬁ 2lq)flltered washed with small amounts of
cold water and dried to give the title 25 corrpound (0.057g) as a yellow
solid m [R.(hupWP3382. [err]. [err]H (DMBO): 12.7 (bs, 1H); 10.2 (s,
1H); 7.65 (d, 2H); 7.27 (d, 2H); 6.7-6.67 (m 3H); 4.11 (m 1H); 3.96
(s, 2H); 3.89 (dd, 1H); 3.05 (dd, 1H). 30 IR (nujol): 3366; 3321; 2270;
1728. 10 __@a!g)_e 6

WO 98/ 07 ' ah dro- umolme-z-carox hc acid

PCT/ EP97/ 04440

thie - “derapdurtureaite {EPET NFes aoggy e “a@ah%égi‘ﬁﬁemsdé’i%ﬁﬁ 8o

m xt ul® diasobeed inedryftoluener(10ml) and dop tetrahysrofitrand10md). The relaetion paikture

yel [ ow sg adé’ & dq"go”‘raol‘?ta@'ﬂﬁﬁb ﬁﬁftﬁ‘én dulut(?%vﬁﬁﬂ%gﬁ*l%e?étet(%@nﬁf ch ted Sdied With 1 N

was t hen W se until sul ac ution

di | ut ed ma&um?araqysenﬁ)soiqtm ofr MGl (38 andwith hrine The praanig
washed widyerswad beparatsy, Sdrm‘d @ﬁéﬂedf\aﬁ@re,vabbrétaaatrﬁérWabhunswogn@wud&rﬂ )

et Bt s Bl ool i omp 7511
20 yellow sohd thus obtained (0. 140g) was dissolved in ethanol (20ml) and water {(5ml
To this solution, LIOH(H20) (0.023g) was added and the reaction mixture was
stirred for 1 h at room temperature. HCI 2 N (6ml) was then added dropwise and the
resulting acidic solution diluted with water (30mi); the precipitate thus formed was
filtered, washed with small amounts of cold water and dried to give the title
25 compound (0.057g) as a yellow solid m. p.: 200-202 O,

H (DMSO): 12.7 (bs, 1H); 10.2 (s, 1H); 7.85 (d, 2H); 7.27 (d, 2H); 6.7-6.67 (m, 3H);
4.11 (m, 1H); 3.96 (s, 2H); 3.88 (dd, 1H); 3.05 (dd, 1H).

30 IR (nujol): 3366; 3321; 2270; 1728.

Example 6
(+/-)(E)-5,7-Dichloro-4-[4-(2-isobutyrylamino-ethoxy)-

phenyicarbamoylmethylene]-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid
35




10 1H); 6.87 (d, 2H); 6.69 (d, 1H); 6.67 (d, 1H); 6.66 (bs, 1H); 4.10 (m
1H); 3.92 (t, 2H); 3.88 (dd, 1H); 3.36 (m 2H); 3.05 (dd, 1H); 2.36 (m
1H); 0. 97wiothsnootds. IR (nujol): 3333, 1726, 1650, 1628.PCIEBPEUEMI 7
(+/-)(E)-5,7-dichl oro-4-[4-(2-nmet hoxy-acetyl am no) -

phenyl car banoyl met hyl ene] - 1, 2, 3, 4-t et Bdhydr o- qui nol i ne- 2- car boxylic acid
To a stirred solution of internediate 20 (0.06g) in ethanol/water

(6m/ 2%‘), was 20 _added |ithium hydroxi de nonohé%lr,ate (0.01 80) d the
react i dnfepnediate 17a0.9668) was suspgndedijpethanal @mih@ndriwaies @dhotaithia,
then digbpitRm MOH) (19, ON(G.oh0h) waseidded dndiftRciiRiibs niigiufle We¥ stirred forf1oR med

| pitat fiol d, hed, wi th t d trit ted.i
Dot ondkr e Semperaiuts uttnd Eleire el (el we S8BT rAfeED
12. 72( evapbbatiotOoflthessolteht, HCIEB N wasHhen7addidriropiise Tntill pH, =11Hand the
6. 69(d, ; : 7 C inf dd,
1H (‘Sg'raé.(lfsfpﬁg a@t@s%l%%%@e@ ﬂ@gh water gg&r@l( gh%yg%cipﬁét%%s forthed wad(
(+/ - ) ( fifteresi, washad withssmall @neynts efalg Wasee yituateshwish lisermopreak(2mh 2, 3. 4

- t el & GivenRE N8 conSit e, 025¢) tsla witewsligal t Exanpl e 1
(0.040g) was suspended 1 n water m) and nmethanol (1 m). NaOH 1 M
(0.093m ) was then added and the reaction m xture was stirred for 10" at

r oom 35 H NNIRI(@MSO)UNRIT0 @, clar Oped és,yHH): OS5 t, UTHIO 1T S@gd oBHEI Na@. (dThe

It i0g. rres Y 390 0.(
o 08 % 0 1, PO 8 G (8 A 4

PCT/ EP$78% a0 Pclj); 3.36 (m, 2H); 3.05 (dd, 1H); 2.36 (m, 1H); 0.97 (d, 6H).35 [err]H
NVR (DVMSO): 11.86 (bs, 1H); 7.60 (d, 2H); 7.55 (d, 1H); 7.32 (d, 2H); 6.78

d, 1H): 6,74 . 6. 1H); 6.50 (d, 1H); 6.32 (d, 1H); 3.52
Em 1H)|F3(52119@:@3}?3.(?726}.%‘5;0,21%%@%% T)H). 5( IED(nuj oI):( 332222670,
2218, 1664, 1600. Exanpl e 9

(+/ -1)5|( @x?n o b, chl or o- 4- (4-i sobutyryl am nonet hyl car bonyl am no- 10
pheny nmet hyl enez -1.2.3.4-tetrahydro-qui noline-2-carboxylic acid
(+/-ME)-5,7-dichloro-4-[4-(2-methoxy-acetylamino}-

phenyicarbamoyimethylene]-1.2,.3.4-tetrahydro-guinoline-2-carboxylic acid

To a stirred solution of intermediate 20 (0.06g) in ethanol/water (Bmi/2ml), was

20 added lithium hydroxide monohydrate (0.018g) and the reaction mixture was stirred
for 1 hrs. The solution was evaporated, then diluted with a 3N solution of
hydrochloric acid (5ml). The formed precipitate was filtered, washed with water and
triturated in acetonitrile (2ml) to give the title compound (0.034g).

25 1H-NMR(DMSO): 12.72(s, 1H), 10.11(s, 1H), 9.68(s, 1H), 7.57(m, 4H), 7.11(d, TH),
6.69(d, 1H), 6.68(s, 1H), 6.67(d, 1H), 4.11(m, 1H), 3.96(s, 2H)., 3.9(dd, 1H), 3.36(s,
3H), 3.06(dd, 1H).

Example 8
30 (+/-}(E)E-5,7-dichioro-4-[4-(2-cyano-vinyl)phenylcarbamoyimethylene]-1.2.3.4-
tetrahydro-quinoline-2-carboxylic acid sodium salt

Example 1 (0.040g) was suspended in water (5ml) and methano! (1ml). NaOH 1 M
(0.093mil) was then added and the reaction mixture was stirred for 10' at room

35 temperature until a clear pale yellow solution was obtained. The resulting solution
was then freeze-dried for 32 h to give the title compound (0.033g) as a yellow solid.



sodi um sal t Internediate 25 (0.58 g) was suspended in et hanol / net hanol
sol ution (9§é(€%m77?;espectivel y) (0.81m). NaOH 1IN (0.93 m) peazemodedo and
the solutio S stirred 1 15 h at RT. The solution becones clear yell ow
Et hyl acetate (100 ml) and diethyl etherss (50 mM) were in turn added
dropwi se and the precipitated yellow solid filtered and dried to give
the title conmpound (0.44 g) as a yellow solid. [err]H NMR (DVBO) :
11.19 (bs, 1H); 9.99 (bs, 1H); 8.17 (t, 1H); 7.66 (m 2H); 7.50 (m 20 2H);

0= 6 SO0 i Al o g P i 8 ot e

1653. 251H), @A4r(dadii)Eatdme 1H), 6.50 (d, 1) &vdhehisHnB AR tm, 1H); 3.16 (m,

% W v . | yeyne ant agoni st of formula (1) 0.3 - 0.5
0" pol AT AP 1

tri s(hydr oxynet hyl ) am nomet hane 0.54 Dext r ose
sol uti on 1B%niol): 3326-2670, 2218, 1664, 1600. gs to vol une

| nt.ravenous injection 35 A gl ycine antagoni st of formula (1)

0.3 - 3 WD 98/ 07704

PCT/ EP97/Example 9 36

Pol ysorb A3 ; :

tris(hyd 3 Dextrose

sol ut i‘éh phenylgarbamoylmethylene)-1,2,3.4-tetrahydro-guinolinerd-carboxylic aeid

gl yci ne a§ddigansait and Pol ysorbate were added to a sol ution of

tri s(hydroxynmethyl) am nonet hane in a 5% aqueous dextrose sol ution suitable
for i njection. The solution was filtered through a sterile 0.2 mcron
st er |l i si dpterimedéte 25 (0.58g)l wiasl dusgended an ethareisnétbboobsdiation) (85:6ri | | sed by

aut ocl avifgpectively) (0.81mi). NaOH 1N (0.93 ml) was added and the solution was stirred 1
15 h at RT. The solution becomes clear yellow. Ethyl acetate (100 mi) and diethyl ether
(50 ml) were in turn added dropwise and the precipitated yellow solid filtered and
dried to give the title compound (0.44 g) as a yellow solid.

'H NMR (DMSO): 11.19 (bs, 1H); 9.99 (bs, 1H): 8.17 (t, 1H): 7.66 (m, 2H): 7.50 (m,
20 2H); 6.75-6.69 (d+bs, 2H); 6.53-6.50 (s+d, 2H); 3.83 (d, 2H): 3.50-3.41 (m+dd, 2H);
2.58-2.45 (dd+m, 2H): 1.01 (d, 6H).

IR (nujol): 3294, 1691, 1653.

25 Pharmacy Example

Intravenous infusion % wiv

A glycine antagonist of formula (1) 0.3-05
30 Polysorbate 80 1

tris(hydroxymethyl)aminomethane 0.54

Dextrose solution 5% wiv gs to volume

Intravenous injection
35
A glycine antagonist of formula (1) 03-3



10 The affinity of a conpound of the invention for strychnine

I nsensitive glycine bi nding site | ocated on the NVDA receptor conpl ex
was det erwbegdresi ng the procedure of Kishinoto H eRCHEPY/04448ur ochem
1981, 37, 1015-1024. The pKi val ues obtained with representative
conpounds of the invention are given 36 the 15 foll ow ng table.

Exanpl e No. pKi 3
8.1 4 7.2

5 Polysorbate 80 8 1 1 6

7.8 tris(hydroxymethyl)aminorhethane 0.54 8.2

9 uti o WiV 8.1 Thg thll 'I'nt1¥ of conpounds
of the ir%ﬁﬁf%%s?b“f’mﬁéi"i’ NVDA i nduced convul si onsd OlUME, t he nouse

was determ ned using the procedure of Chianulera C et al. 20

PsycRhoph cal 1 , - hi e e abili t
conpgundafmﬁ%n%myeni %B%&%ﬁ%v ﬁﬁg’li Eﬁ&gp{&tt%ek’geélﬁer ad}e?e se%l z%%"gggpn%ced
by tris¢hydraxyraethybaminemethang ira S agueeuns gextmsmnsplutioncaitagle for
'exﬁmbnte'd iﬁ}ec@ioé. 1The/?(olug&‘a Kﬁﬁf@ﬁﬁered througt;h E‘Qterrgééld.ﬁ %i@?o@%f&g:ﬂhg(fﬂ@erpf
|b2| l)WI I Oapnéi %Iled in ggntaﬂﬁerg%%@gcé;&éigg rs?esrﬁ"lgeél t!:)vaaeutodaving. compoun s%a(r)](ca grven
i nhi bition WD 98/ 07704

PCT45P97/ 04440 37

7 40% 9
40% The affinity of a compaund of the invention for strychnine insensitive giggine

3 binding site located on the NMDA retiéfftor complex was determined using the
procedure of Kishimoto H. et al J. Neurochem 19881, 37, 1015-1024. The pKi
values obtained with representative compounds of the invention are given in the

15 following table.

Examplie No. pKi

3 8.1
7.2
8.1
7.8
8.2
8.1

0 N O O b

The ability of compounds of the invention to inhibit NMDA induced convulsions
in the mouse was determined using the procedure of Chiamulera C et al.

20 Psychopharmacology 1990, 102, 651-552. In this test the ability of the
compound when administered iv to inhibit the generalized seizures induced by
an intracerebroventricular injection of NMDA in mice was examined at 0.1
mg/kgdose .
The results as percent (%) of inhibition at 0.1 mg/kg dose for representative

25 compounds are given below:

Ex No. % of inhibition



No untoward effects have been observed when conpounds of the invention have
been adm ni st M ce (either i.v. or po) at pharnmacol ogipeainpsr84dsd Ve
5 10

doses. 15 WO 98/ 07704 _
PCT/ EP97/ 04440 37 38 Cl ai ns
1. A conpound of fornula (1) 5

7 40%

8 40%

6 40%

3 40%

No untoward effects have been observed when compounds of the invention have
been administered to mice (either i.v. or po) at pharmacologically active doses.

10

15



[err] a salt, or a netabolically labile ester thereof wherein R
represents a group 10 sel ected from hal ogen, al kyl, al koxy, am no,

al kyl am nwo sdiozdoky| ami no, hydr oxy, trifluoronethyl, PETEPHMA#HEt hoxy,
nitro, cyano, SO err] Rlerr]Jor COR[err] wherein R2 represents hydroxy,

rret hox am nao no or dialkyl9®ino, mis zero or an integer 1
1“ iﬂpesents a group (CHerr])nCN, -CH=CHR[ err],

(CHZ)

gr oup COQ[err] R4 represents

O(CH[err])&NRbgyr]RG R3 represents cyano or the
R err] and Rl err] each represent independently hydrogen or al kyI, or

or a group NHCOR[err];
R err] %oﬁ&;%tfrh Bpﬂ%nfg(lwet h the nitrogen atomto which they are

attache represe terocyclic group, or Rerr] is hydrogen and

Rlerr] is the group CORlerr]; 20 R7 represents an al koxy, am no or
hydrgxyl group; Rlerr] represents a hydrogen atomor optionally
substituted al kyl, al koxy, phenyl, heteroah | or heterocyclic group;

Rlerr] is the group Rl err] or the goup
represents hydrogen or al kyl group; {25
substituted al kyl, phenyl, heterogf
group nis zero or an integ

RFe rr] wherein R10
represents optionally
gcyclic or cycl oal kyl

er fromT to 4; pis an integer from2 to

2. A conpound of a(l) as clained in claiml, a
physrologrcally accept abl g salt{or a netabolically labile ester
t her eof . 39
3. A compound of formul a(l)>™8 crailmed~¢dHclaim1l or 2 wherein mis 1 or 2,
and Ris halog@ﬁ atomin the 5 and /or 7 position. 5 4. A
conmpound of formula(l) as claimedin any of clainms 1 to 3 wherein mis 2
and Ris chlorine in the 5 and q)position. 5. A conmpound of
formula(l) as clainmed in any of clains 1 to 4 wherein RL is t he
group (CH2)nCN, - wherein R3 is cyano COR7, in which R7 is
10 Cl42a$@lbxoloA amahglrcabxcflwlﬂ\rﬂmmaeqwee&m IR @PFesends @ @reYRI koxy

or 10 I selddtERfrsrh] héﬂb@ér@' Qlk dlio Gﬁrﬂ;m%n #MKylamino, dialkylamino, hydrox
nydr ogon THMAEEITR GHADRIS r%?%ﬁ{r& Ao S nSCAF A e GORee HRIEH 3 41 are
hydr ogen represents hydrosrymmlemxﬂ anhiaoe alkyR{reino] oii dialkytamoigen mois Ldadkadh ), n
is zero, jdiegkr 1 or 2:
R4 represents a group (CH2)nCN, -CH=CHR3, (CH2)nNHCOCH2R4 or
15 O(CH2)pNRgRg; R3 represents cyano or the group COR7;
R4 represents alkoxy or a group NHCORg;
R5 and Rg each represent independently hydrogen or atkyl, or
R5 and Rg together with the nitrogen atom to which they are attached represent
a heterocyclic group, or Rs is hydrogen and Rg is the group CORg;
20 ‘R7 represents an alkoxy, amino or hydroxyl group;
Rg represents a hydrogen atom or optionally substituted alkyl, alkoxy, phenyl,
heteroaryl or heterocyclic group;
Rg is the group Rg or the group NR1gR11 wherein
R4 represents hydrogen or alkyl group;
25 R41 represents optionally substituted alkyl, phenyl, heteroary! , heterocyclic or
cycloalkyl group;
n is zero or an integer from 1 to 4; p is an integer from 2 to 4.

2. A compound of formula(l) as claimed in ciaim 1, a physiologically acceptable
30 sait or a metabolically labile ester thereof.



2; pis 2, 3or4 15 l“j!l“”‘”“lﬁ &t‘ d of fornula (1) as claimed in claim
5 wherein %és‘foﬁ&e g met hyl, 2-isobutyryl antCR/ERR7TI44P,

2- met hoxy-acetyl am no, i s6but yryI am no met hyl car bonyI am no,

2- nmor pohol i n- 4yl - et hoxy or CH=CHR[ err] 3®&erein R[err] [

but oxycar bonyl, carbanmoyl or cyano group. 20 A cﬁﬂﬁ&hﬁ&@ﬁl Il
from () (E) 5,7- Dichloro- R_E_’f!;ivED i
4-[ 4- (2- met hoxy- acet yl am no) - phenyl car banoyl net hyl ene] -

é ghfofot enr ?Wnﬁbammef fd‘rmu?a %@ewhbalrgglﬁh%1lcg ng rv]vgge&@iggdms (& 2, Bnd-
phenyl car bW%@é‘ﬁ'ﬁ/? ]'”¥h% J&én}e‘éﬁjlﬂ‘?% qui %ol i ne- 2- carboxylic acid;

() (B) 5,7- Dichloro- 4-(4-cyanonethyl -phenyl carbanoyl net hyl ene) -1, 2, 3, 4-

t et r ahydr o- 29U nol i ne- 7. 0f O--
4 o (5 oy AR B Rl o8 B @nsrvﬁaféérf? 1305 WAt 2
t et rahydr oagdiRids cwerlaemtfm)ﬁﬁndc7 aosduonso (E, E)

4-] 4- (2-tert-butoxycarbonyl -vinyl)-phenyl car bam)yl nmet hyl ene] - 5, 7-

[ 4- (2 caBbarbsPUPPHPA O SNy PUPBARITEAD BRI 2505 1 104 WAPEBR1 &

1 2 3, 4- t ettignf btﬂ!p) b IMBN NeCA=CHREwherif R ds cyano or AORY,fihwhich RGES

phenyw:ar b&%ﬁmﬁ@%ﬁ@ﬂe] é:f[‘%)%ébﬁ%%yé’ %mﬁ'gﬂﬁﬂshﬁbzélk%}"b%mqgaac| d;

wherein)Rg B hﬁdrﬁgemmmmaikyl O(CHz)pNR5R5 wherein R5 and Rg are

4 4-(2-mo Eary%@y RRgRy!
1, [2,3,(4-te¥’?g@5ggﬂ&r¥kﬁ% I n _%s car oxy |c ac R?Fé}:}ﬂa@éﬁkéwydﬁo%en Fnd %l
accept abl eCQmeergm Bﬁdﬁ hwdogen or %{@Hﬁh'@éﬁ E§ra. dhn & best%r or4

enantlorrers t her eof . 8. A process for the preparation of corrpounds

?;ngl)ﬁ] d Ofi f éf {:@‘nﬁ‘oep%f ?cprmula (h a%oagﬁéf i claim 5 wﬁ%}e;ﬂﬁ fsstﬁte'gorgugf a
cyanomethyl , CH=CHR3 wherein R;is a t-butoxycarbonyl, carbamoyl,cyano
group, 2-isobutyrylamino-ethoxy, 2-methoxy-acetylamino, isobutirrylamino
methylcarbonylamino, 2-morpoholin-4yl-ethoxy.

20 7 A compound selected from
() (E) 5,7- Dichloro- 4-[4-(2-methoxy-acetylamino)-phenyicarbamoylmethylene]-
1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
() (E) 5,7- Dichloro- 4-[4-(2-isobutyrylamino-methylcarbonylamino)-
phenylcarbamoylmethylene]-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid,
25 (#) (E) 5,7- Dichloro- 4-(4-cyanomethyl-phenylcarbamoyimethylene)-1,2,3,4-
tetrahydro-quinoline-2-carboxylic acid;
() (E,E) 5,7- Dichloro- 4-[4-(2-cyano-vinyl}-phenylicarbamoylmethylene]-1,2,3,4-
tetrahydro-quinoline-2-carboxylic acid;
() (E.E) 4-[4-(2-tert-butoxycarbonyl-vinyl)-phenylcarbamoyimethylene]-5,7-
30 dichloro-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
(#) (E,E) 4-[4-(2-carbamoyl-vinyl)-phenylcarbamoyimethylene]-5,7- dichioro-
1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
(£) (E) 5,7- Dichloro- 4-[4-(2-isobutyrylamino-ethoxy)-
phenylcarbamoyimethylene}-1,2,3,4-tetrahydro-quinoline-2-carboxylic acid;
35 () (E) 5,7- Dichloro- 4-[4-(2-morpholin-4-yl-ethoxy)-phenylcarbamoyimethyiene]-
1.2,3,4-tetrahydro-quinoline-2-carboxylic acid;

This Sheet Has Been Replaced
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[err] wherein R R err] an llm mﬁemmwrﬂml ngs defined in claimi1,
R12 is a carboxyl protectin brom ne or iodine and
CT/E

Rlerr] iswuoswoopmn or a nitrogen 15 prot ect i* ng group. PYP4440cact i ng
an activated derivative of the carboxylic acid (I111) ¢ Ferr =207,
wherein R m Rlerr] and R err] have e neani ngs defi hexrHalShEE] HAS BERM
amne (1V) wherein R err] has the neani ngs defi neg abov@EPLACED l

41 fol |l owed where necessary or desired by one

f ol | owi ng@Bfdfysioiogically acqeptag\ﬁﬁ%ts ?0- SREUMSP xweﬁ%g! g[yl hé"@ﬁétﬁfs

2. 1 sol at ppenahtidmershapecfnd of formul a (I) as a salt thereof;

separation of a conpound of formula (1) into a specific enantlorrer thereof.
9. A pharnaceutical conposition conprising a conpound as clainmed in any of
cl ai ns 2 8o A proceskifart the: preparatioe of compeupty sefotl@ihchl dryclaio eptvehich
carrigrs @bmorise exci pi ents 10 10 The use of a conpound as
clainmed in ar?y o? the cl ai ns manuf acture of a

nedi canenfaX®iclisatioyeha §Pﬁ’lj’°tuﬁé Q,fffPEFﬁlt"é (3? excitatory anino aci ds
upon the NVDA receptor conpl ex.

i =t

ﬂ co R12

{R)ym

14

(n
10
(b) reacting an activated derivative of the carboxylic acid (ill)

CO,H

N CO,R4y ‘

(Rym | NH,
R 14

Ri

(it (V)
15 followed where necessary or desired by one or more of the following steps:-

1. removal of the carboxy! protecting group;
2. isolation of the compound of formula (l) as a salt thereof;

3. separation of a compound of formula (1) into a specific enantiomer thereof.
20



15 11. Conpounds as Cl‘muﬁmlu}“lﬂi let he clainms 2 to 7 for use in
t her apy. ogioT0E: A nt of a nmammal i ncl upcTEPITEIA4400T

N w
condi tions \/\?lere ant agonl Si ng the effects of excig
on the NMDA receptor conplex is ofqtherapeutic b nEFﬁlBtSHEHTDFASBBIN

adm ni stration of a conpound as 20 clained in any of ¢l ai TeREPLECHED

25 30

10

15

20

25

I

9. A pharmaceutical composition comprising a compound as claimed in any of
claims 2 to 7 in admixture with one or more physiologically acceptable carriers or
excipients.

10 , The use of a compound as claimed in any of the claims 2 to 7 in the
manufacture of a medicament for antagonising the effects of excitatory amino
acids upon the NMDA receptor complex.

11. Compounds as claimed in any of the claims 2 to 7 for use in therapy.

12. A method of treatment of a mammal including man for conditions where
antagonising the effects of excitatory amino acids on the NMDA receptor
complex is of therapeutic benefit comprising administration of a compound as
claimed in any of claims 2to 7
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