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phenyl car banoyl met hyl ene) -5, 7-di chl oro-1, 2, 3,4-tetrahydro quinoline -
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The present invention thus provides the (+) enantlorrer of (E) 4-(4-
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and salts thereof, which have an antagonist action at the strychnine

insensitive glycine binding site located on the N-methyl-D- aspartate
(NMDA) receptor complex.

20 We have now found that an enantiomer of compound (A) herein afier
referred to as the (+) enantiomer exhibits a particular useful profile of
activity as a selective antagonist for the strychnine insensitive glycine
binding site on the NMDA receptor complex.

25 The present invention thus provides the (+) enantiomer of (E) 4-(4-
acetylamino-phenylcarbamoylmethylene)-5,7-dichloro-1,2,3,4-tetrahydro
quinoline 2-carboxylic acid (hereinafter compound (1)) and salts thereof,
substantially free of the corresponding (-) enantiomer.
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2 woOw/ieenm substantially free as used herein neans pdEEPISIRPEUNI
(ry - contains less than 10% of the (-) enantioner and preferably | ess
t han 5% 5 The term (+) enantioner as used herein refers to

t he specific enanti omer which isaothe product of exanples 2, 4 and 5.
For use in nedicine the salts of conmpound (1) will be physiologically

acceptabl e thereof. Qher salts however may be useful in the 10
preparation of Theneewnsubstantially freel agiusd hepsinankahs ahatlcbigdifidel) -

Therefore, unl t her wi S e references to salts include both
physi ol ogi cal | &it@ﬁbsp[%z?ﬁl é’%ga{'@‘;é’ g%ﬁ’%k’ﬁ-%@ﬁ?&%g?%%lﬂrﬁfe@)é ?ﬁ%&'@a@al ts
of conpound (1%5%. Sui t abl e physi ol ogically acceptable salts of
conpounds of the invention 15 i ncl ude base addition salts.

Sui tabl e physiol ogically acceptable base addition salts of conpound (I)
i ncl ude aPkal i Thet #emar (4 lenantiomerr @s msesl herein rmfers 40 ¢heli specific

potassi um cal ghafioREHWRETRhE Broddict GHERMMES 3214t gng 50 med wi th

amino acids (e.g. lysine and arginine) and organi ¢ bases (e.g. procaine, 20
phenyl benzyl am ne, et hanol am ne diethanolam ne and N-nethyl

‘2"5”"05%? ne). For use intAmIé@cf:iﬁértﬁé saits oﬁfccﬁﬁggmwl(tl)(\lrv}ﬂ H@ pHBISIe icgpysa' |ti
e conpound .0 i nvenij.on angd/ or siologically acceptable salts
t hereof are exﬁ?‘f%ﬁtﬁh? %W@cb&‘%ﬁt (?ni’lqo"‘éfg"%r’@g}ﬁa%?i d{ﬁegﬁ‘ll Yyt AS are
pot ent amgagonpsa;mratiom lof compoimd heori pisysiciogically ghooeptablbi sulisntherb o
associated wt e 1{.1S .4 potent

ant agoni st of ﬁé%%‘%gﬁt@bgb%ﬁ%@?%%ﬁ%ﬁ% %o is?"?h&ci!‘f‘{]ﬁ ém%
useful in the physiclegicallyrageeptable salis andman-physidiogicatiy@eceptable salts

neur odegener at bfgofipeAAdgH. Thus conpound (1) is also useful for the

treatnment of ngurotoxic  1'njury which follows cerebral stroke, i
t hr onboenbol i cOYitABlePhysielpgicaiy sicceptabik salts of aompoundshef theainvention

cer ebr al 1§asosineindd base bdRivhsaligmmesi a, hypoxi a, anoxia, perinatal 35
asphyxia cardi 86,20l ShysiSRgRaM) Gcceptarie base>Sidiion Salt Hf doramonnd
“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,
20  phenylbenzylamine, ethanolamine diethanolamine and N-methyl
glucosamine).

- A preferred salt of compound (l) is the sodium salt.

25 The compound of the invention and/or physiologically acceptable saits
- thereof are excitatory amino acid antagonists. More particularly they are
potent antagonists at the strychnine insensitive glycine binding site

- associated with the NMDA receptor complex. As such it is a potent
antagonist of the NMDA receptor complex. Compound () is therefore

30 useful in the treatment or prevention of neurotoxic damage or
neurodegenerative diseases. Thus compound (l) is also useful for the

- treatment of neurotoxic injury which follows cerebral stroke,
thromboembolic stroke, haemoirhagic stroke, cerebral ischemia,
cerebral vasospam, hypoglycemia, amnesia, hypoxia, anoxia, perinatal

35 asphyxia cardiac arrest. Compound | is also useful in the treatment of
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3 . woO'vs@Bé@ neur odegenerati ve di seases such as Hunti necyress/dre@ease,
Al zhei ner's senil e denentia, anyotrophic |ateral sclerosis, Gutaric

Aci daem a type, multi-infarct denentia, status epilecticus, contusive
injuries (e.g. spinal cord injury and h%ad injury), viral infection induced
5 neurodegeration (e.g. AIDS, encephal opaties), Down syndromne,

epi | epsy, schizophrenia, depression, anxiety, pain, neurogenic bladder,
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Conveﬂt i obal teeurotidgeratiproc (elgr eND&usertdepd halopatieg), t DéwAd saindrbﬁ\e .
strychni ne ins v | eterm sing the
procedure of é@%&ﬁ& %cﬂiz%@ h%la,‘]depresg‘wb%keﬁg%ﬁur%eqeﬁ 4. The
sel ectivity ofimitaivadiladdenisturbancesomigraine Ih)eaﬂachesl,eemiuc;m@ neloster

i nsensitive gl N@é&&bh%st qeﬂﬁan%dédﬁ”ed drll dqpendeﬁw rﬁ:}@hg%@%@% (1)

i onot ropi ¢ known exclt am no acl d reteptors

was found to -sHERPIoMs Ifr@"analqmo&fcfoqalm@ gpjates, aicafingi beazodiazepine and

(kai nat e)Qr ecegrekis. a- am no- 3- hydr oxy- 5- net hyl - 4-i soxazol e- proprionic

acid (AVPA) receptor or at the NVDA binding site. The conpound of
the invention has al so been found to inhibit NVDA 25 i nduced convul si ons

|( Qggno)celgz i ng The potertcahd seldotiveaiction dﬁthetctoﬁﬁpoundt of théDﬁMéhﬁ@ﬁ%ﬂ fi§é& Ol Ogy
kot ective activi 0 oun

of the invent |%t9% ne- lnsensdté%mrcﬂ?&& (lj)?rﬁcﬁng h§ %i BERSEn g?'ébmﬁ e’ﬂ

occl usi on pr epreceptarncompEx maynribee readilyndetermimed asing e‘:odwentlemdtést

Chi | ejm C. : 992
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corrpound (1). hinding site was detesninesyusingithe arecedure of Kishimotodr edfalf or use

i n therapy andNeQrochem 1981, 37 1015-1024. The selectivity of the action of
compound (l) for the strychnine insensitive glycine site was confirmed in
- studies at other ionotropic known excitatory amino acid receptors. Thus
20 = compound (I) was 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 site.

‘The compound of the invention has also been found to inhibit NMDA
25 induced convuisions in mice using the procedure Chiamulera C. et al.
- Psychopharmacology (1990) 102, 551-552.

The neuroprotective activity of the compound of the invention was

demonstrated in the middle cerebral artery occlusion preparation in

30 mice, using the procedure described by Chiamulera C. et al., European
. Journal of Pharmacology, 216 (1992) pp. 335-336.

The invention therefore provides for the use of compound (I) and/or
physiologically acceptable salt thereof for use in- therapy and in
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parti.cul ar .use as nedicine for antagonising the effects of excitatory
am no aci ds upon the NVDA receptor conplex. The invention also
provi des for the use of compound (l) and/or a 5 physi ol ogi cal | y
acceptabl e salt thereof for the manufacture of a medi canent for
ant agoni sing the effects of excitatory am no acids upon t he NVDA

recept or conplparticular use a& moedicing for anfagbhlyri]’ﬂig &Pféeéitfect*sp@f bﬂlft?é;t?léyr); al so
f r oni.sin effects of exci

g:nmrﬂ)d:il dgrug%’ﬁﬁ{‘%&ﬁl%/%kf’" {h% Nﬁﬁé&ﬁ%’? ‘?)QFB @% conpri sing adm nistering

to a patient in need thereof an antagoni stic anmount of I I(:orrpound ()
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tr eat nent® ext dHHSiIQ Qgiﬁaﬂbhy’llcﬁﬁpf@b% it | theseohdor r the nmanufscteret adfl isshed

di seases or Swﬁéﬂment for antadzdmgmb'thé‘érffé_&% oP@xaPé{B ﬁ‘ﬁlﬁijaﬁfagt

anount of the % i nvention requl re or use 1n ‘%reat nment
will vary witH PW[&@WTW@PW condition being treated, the route

of adm nistration and the age and the condition of the patient and

i1l b | ti at the discretio atte phyS|C|an In
\éme'n_er aIe lﬁowle%&%%g@ leggﬁﬁr Eﬁpe&cigh? invention ‘I‘l‘%ﬂdﬂ?ﬁ {}ﬁzﬁtfg\jﬁmq e
trgglt gau‘wag% o gosmagoinecliacts Mowm:a Y r?1 ni st rgé] quggndal |y
dose will typi cg{af) béey??%leg( hgomp-ﬁghl\% %@'ﬁ‘ﬂﬁg{fg%g&é paﬁ?%tr ’Qr%ﬁﬁ Qﬁong
per day. For ol aﬁ*@@ﬂﬁl%lcr amount of cemppudds€l)waht/dry ai qlysioldrgicatiyt hi n
the range 200-R@wEable-shit. 400- 600ny per day. 30 The desired

dose may conveniently be presented in a single dose or as di vi ded
doses adm ni stered at appropriate intervals, for exanple as two,

three, ft8ir. orlt wil besappreeisted byrthdss skilled iniBeS8t 488 Reference herein to
PCT/ EPO8/ 0170Qrea\tment extends to prophylaxis as well as the treatment of established
- .diseases or symptoms.
-1+ It will further be appreciated that the amount of the compound of the
20- ... - 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 of 2 to 800mg per day,
25. . dependent upon the route of administration. _
Thus for parenteral administration a daily dose will typically be in the
range 20-800mg, preferably 60-800mg per day. For oral administration
a daily dose will typically be within the range 200-800mg, e.g. 400-
. - ©600mg per day.
30...
The desired dose may conveniently be presented in-a single dose or as
divided doses administered at appropriate intervals, for example as two,
three, four or more sub-doses per day.



5 VWhile it is possible that, for use in therapy, conmpound (l) may
be wosiighstered as the raw chemcal, it is preferabPCTEPIPOEOENt t he
active _ I ngredi ent as a pharnmaceutical formulation. 5 The

i nvention thus further provides a pharnmaceutical fornulation

conprising conpound (1) or a physiologigally acceptable salt thereof
together with one or nore pharmaceutically acceptable carriers thereof

and, optionally, other therapeutic and/or prophylactic ingredients. The

carrier(s) NMusyvHirR itaiC pRkaiBle that) fofcusenactherapei BSmpoRat [IP/Ray be t he
10 ot her mgredl.ents of the forpul ati.op.and pot, del et eri Ogiﬁé%&hhe

reci pi ent dmynigtesed as the raw cpgmica) i j8nretarablg; to presen V€ncl ude
those in a forimgesdient as laypharmaceuticanidrmtationor oral , buccal, parenteral,

i nhal ation or insufflation, inplant, 15 or rectal admnistration.

Parenteral adm nistration is preferred. Tabl et s -and capsul es for
oral adm &i st rtheoinveniionorthas nfurthereprovides a pharmaceuticalnfernsulations

bi ndi ng agents : ) WO . atui Ao ,

(r agacant b mePmagEREE "Bopeind B of o BhipisHEIGH Hcceptable s thelcdlr
exanpl e, | act otogetiergwith one oo maret pharmacaidically aceeptabler cawiess dhereof

cal ci um phosph : } t e ' ; '
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for exafpmer 5@6‘?‘&%‘3’%@&%9 e éBdRﬁﬁ%&‘gﬁﬂf eing eempzatible with ke i ng
agents 10 ot ingreRlights rofl therformaldtioncand nob delstlious toare hecipieited
according to Zalereofmt hods well known in the art. Oral |iquid preparations

may be in the formof, for exanple, aqueous or oily suspensions,
sol utions enul si ons, syrups or elixirs, or nmay be presented as a dry

Cse. "Such 1 i qui e sdbBSiions of i ielffoRCintlud Bidsel I &' By SShbPifyee
such as suspenftirmylatedrfos oralpbuccal, patentersl cinhatationtar insyfflation nimplant,
cel | ul osgs gl Uﬁpﬁtgﬁf'&ﬁhilﬁ%’ﬁéﬂbn.gfdréﬁté?al admini?tratmﬁjfs%égérl:%d cel | ul ose,

car boxynet hyl ce ose, alum nium stearate ge r hydr ogenat ed
edible fats; enulsifying agents, for exanple, |ecithin, sorbitan

mg_ngl- ol ealt' e or ;rabmé @'ndlﬁeapa?uqus oyflh'a?mﬁﬁst_éatt&rc haavitontain con?/éﬁﬁérlkéileé
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' 20  example, lactose, sugar, microcrystalline cellulose, maize-starch,

 calcium phosphate or sorbitol; lubricants, for example, magnesium

- stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, for

| example, potato starch or sodium starch glycoliate, or wetting agents

such as sodium lauryl sulphate. The tablets may be coated according to

25',\__ 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 vehicle before use. Such liquid preparations

may contain conventional additives such as suspending agents, for

30 example, sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin,

hydroxyethylcellulose, carboxymethyl cellulose, aluminium stearate gel

. or hydrogenated edible fats; emulsifying agents, for example, lecithin,

sorbitan mono-oleate or acacia; non-aqueous vehicles (which may

include edible oils), for example, almond oil, fractionated coconut oil, oily

35 = esters, propylene glycol or ethyl alcchol; solubilizers such as surfactants



6 for exanpl e polysorbates or other agents such as cycl odextri ns;
and wobgsRsyatives, for exanple, methyl or propyl p- hgUEPS/ERIOFOat es
or ascorbic acid. The conpositions nmay al so be fornul ated as
suppositories, e.g. containing conventional suppository bases such as 5
cocoa butter or other glycerides. 8 For buccal admi nistration the
conposition may take the formof tabletS or lozenges formulated in
conventional manner. 10 The conposition according to the invention nmay

be fornul at ed BPrexampIe p&%&’%ﬁéﬁ"‘br Qﬂﬁél“?%bh% bBEhbéé 'cgalﬁegkﬁi‘ﬁsorand

conti nuous |nfus For mul ati ons e présented in

ction
unit dose for rﬁfﬁﬁewatwes for 8¥%emple, omethyl QN PTQRﬁsRé' BWM henzoates oran

added preservaésdwbxcﬂ@cgd The CEUMPSSitioNS'S may tavétﬁ BEC fofAUtedS as
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or enul sions .in ueous vehi cl es, and
oy cont i ' f GRIRRGsGREs, e.: ContaiBfia, Sofndahal subpReitdry ek, sira 3t
and/ or di%per scompaipsttarsor other glycéiitles.nati vely the active ingredi ent may be
in powder formfor constitution with a suitable vehicle, e.g.
sterile, pyrogen-free water, before use. 20 For adm ni stration by
i nhal ati on coripepubdcgal administrdition the edmpositientmay take the form obdabletent | y
delivered int I tion from
pressuri sed péﬁ?g&@ﬁﬁ%hfﬂdblﬁl@gqg]@oéﬁgﬁ né@lrﬁéﬁlﬁ%ﬁel | ant, such as
di chl or odi f1 uor onet hane, tirchl orofl uoronet hane, di chl or o-

tetrafl ugyoet hpre, c&ﬂﬁ@ﬁiﬂoﬁ' geediging o1 the ltﬁléfﬁléh' ey Qiéﬁ:féﬁﬁ\itéteé $gh as 25

di chl or odi fl uororre ] oro or onef hane, or o-

tetrafl uoroet Iﬂﬁf@“ Pb(ﬁ#rﬁinéﬁsﬂ'%'@“or [’Mt r@lﬂ"t abfe E‘é‘ouﬁr infsien.

gebul | _serd Ln Fornulationsf for injextionr inssd hermeéntéde |mosmgedosa; tformyirbe
eterm ne v r

Al ternativel § £+§¥h%g %ﬁqgtrﬁgﬁl-—%é]s%bggﬁthﬁrgﬁ gﬁtag &ﬁ]&[}p% (%aﬂ%&n The

conpounds accocathpgsitions hevdayntake i suchrefprmak @st istspensions, asodut;ons or

powder CcEPOSI Lindisiond"in eﬁﬁ}%}%@é&&@%hﬂé&rqné m\iﬁgr corrp05|t|0n gy

suitabl e carrier such as or star
be presented | Agenst suehBa@s syspeNdings ostabilising eandlﬁbs@iﬁﬁgfsdﬂg c%ﬁ@'ﬂtlsdges

WO 98/ 42673 “Alternatively the active ingredient may be in powder form for constitution
PCT/ EP98/ 01700 of e.g.

gel atin, or bl‘l"@@rs'ﬂ?@@ vehigig g csteriie. PYIRar-freg waler. ‘before use.

20 - For administration by inhalation compound (I) according to the invention
is conveniently delivered in the form of an aerosol spray presentation
from pressurised packs, with the use of a suitable propellant, such as

- dichlorodifluoromethane, tirchlorofluoromethane, dichioro-
- tetrafluoroethane, carbon dioxide or other suitable propellants, such as
25 dichlorodifluoromethane, trichlorofluoromethane, dichloro-

tetrafluoroethane, carbon dioxide or other suitable gases, or from a
‘nebuliser. In the case of a pressurised aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount.

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



adm nistered with the aid of an inhaler or insufflator. The
conposi tW%%z%% ding to the invention may al so be fornul atped/EP98/a1708
depot preparation. Such long acting formul ati ons nmay be adm ni stered
by inmplantation (for exanple subcutaneously or intramuscularly) or by
i ntranuscul ar injection. Thus for exanpke, the conpounds of the

I nvention may be fornmulated with suitable polyneric or hydrophobic
materials (for exanple as an emulsion in an acceptable oil) or ion 10

eXChange 1SS! 191 @, Relsn! coblster! phies vy ol otk 86 2
i y u . . . I ti [ i nv i
may contain be@m&@fﬁd with the a'gégﬁf‘dgﬁ?éé%?ﬂsﬁ;@atpﬁgr edi ent, conveniently
from 30- 95% for tablets and 15 capsul es and 3-50% for |iquid

pr epar ati ons. ln.a further aspect fhe inventio ovi des ,processes
for the prepar-glf'?&ﬁmposq&'on Bfg" gfﬂﬂ)@@‘el'hvea nma%héjgoi @"f“l“fag?d@so%ess
(herei naf$er RiepeispreparatiomoSuth(lbhg (dctingHodmalations may be administered

Acet yl am no- ph | et a - Welp) -

ydr oqui nol | et mRiRANSH (6 Narfipl) sibduansblal f Aramueciidhy) dr By,
conpound A wi tintrarausaulay dnjeptien dihvishdor exapwe: ithg eopeuads t ofthe

di aster eoner i Cingghibh M4 BE;%HLM{EB WRANSuPale SEMBRGOEF HRIootS

crystallisation hydrol ysis . of the

! ! he ) e(.g‘é'p%‘f > _ngl &
di ast er eoneri cMatedals (for exampig; ag AR ALSIN ip KA @ <@l r dep
process 40i ncl gRshdnigeSresiAgnot as sparingly soltbleetsiivativesd edroéample, 23 a

(Cl-4)al kyl lactate:, i.e.,. (+) R or (- 30 methly lactate, (+)R t-butyl
lactate, (+)R ﬁﬁ’a'(ﬂgigs@f"fg’?(s?ﬁct ate, (-)S i sopropyl lactate, (-)S
butyl lactate, (+)R isobutyl |actate or chiral aralkyl | actate

..e. b || - orj | ] e -
2. et nyi propi ofESOTPPg A il 1615 Hlenyon iy Bt papieh et
WO 98/ 42673  99% of the active ingredient, conveniently from 30- 95% for talgetsand/ 01700
8 15The %ﬁéﬁl@&%@éim%%ﬁfq%i@br%%ﬁ& A including the single

.. . In afurther aspect the invention provides processes for the preparation
_of compound 1.

20 "'Thus in a first process (hereinafter Process A) compound (1) ((+)-E-4-(4-

Acetylamino-phenylcarbamoyimethylene)-5,7-  dichloro-1,2,3,4-tetra-

hydroquinoline-2-carboxylic acid) may be prepared by esterification of

_ compound A with a suitable chiral alcohol, separating the resultant

~_ diastereomeric esters by conventional means e.g. chromatography or

25 . 'crystallisation followed by hydrolysis of the required single
' diastereomeric ester.

. Suitable chiral alcohols for use in the process A include (+)S-indanol,
__ (#)S-methyl mandelate, chiral (C1-4)alkyl lactate: ie., (+)R or (-)S
30 - __':_q)gm_!y lactate, (+)R t-butyl lactate, (+)R or (-)S ethyl lactate, (-)S
. isopropyl lactate, (-)S butyl lactate, (+)R isobutyl lactate or chiral aralkyl
‘lactate (i.e. benzyl lactate), (-)S periltyl alcohol, (-)methyl(R})-3-hydroxy-
2-methylpropionate, (-}(R)-2-butanol, (-}(S)-2-methyl-1-butanol.

35 .



di astereoneric ester substantially free of the other diastereoneric are

novel cogpeegiszand represent a further aspect of the inveRCT/ER98/01300 The
di astereonerl c esters of conpound A nay be prepared by conventi onal
means such as reaction of the chiral alcohol with an activated
derivative of the compound A in an aprobl c solvent such as et her
e.g. tetrahydrofuran. The activated derrvative of Conpound A may be
prepared from conpound A using conventional neans for 10 prepari ng
activated deriygdl H%télfeo?%éﬁ’é b@ét}]é'ré CofCeSmMBbAHAS A?Uﬁﬁltﬁﬁngd he 9
conveniently used in esi s ti.cul r con eni ent

met hod of pr ep‘é‘laﬁ'fﬂje?m?"&l e%tpérsyaﬁtmt'@"xééfea of the’ Othebfi'mmﬁﬂ%ar% to

prepare the achovelicofhstundseand feptesenld autiseriagpact of thd inRentigsence of the
chiral al cohol. Thus for ‘exanpl e conpound A may be treated with the

M t sunobu conbi nati on of reagents, i.e. a dialkyl- azo-di carboxyl ate
such as 5 The etiasterzodiariy estgisatof @orhpound A yinalyodshipreperel by

Lhe’presence. oroetDnal bahd ' Slch! dBfegladh bf e CHEA AL 1

conveniently taatefatm atariviative of {heccampound A inan apretic solvent socheas such

as an et her (e g'elrl gt tié‘frﬁﬁ F@épt eqfh@h¥gﬁ‘;g ?&aa%nv#w 50f CM&W&!WCM bon

(e.g. dichloro or a ace m xture
thereof at a t@W@yebat prepargdgfrﬁgl qumnwrsb using cowtm@qhume@ngufam e

di ast er eger i CpRYafingC behvaREUddrivatieas b 'c%ﬂ') fic acld bfpsOkutheat her
di ast ereoners be obt ained fromth xt her eof by conventi onal
means, for exalss& W"?ﬁéeraﬁé"%ﬁdo'@d?ﬁfgﬁg heS|s chrorrat ogr aphi ¢
procedures such as preparative HPLC or by fract i onal

crystallizatiog. . . . m t he.

correspondi ng &nguggy cg?@%ﬁ@&’é%ﬁ?&ﬂ?‘? ﬁngiﬁgﬁﬁ%%%WW%eﬁ'}?ﬁ ol ysis
e.g. al kaline of compoutd/ Ais T3 prepare the activated derivative of compound A in

PCT/ EP98481700 9 hydr ol ysi s.
Thus for exarrp}he ?rhegeﬁcaroglﬂ;‘/%|°‘§'r?r'a?}cggmcarr| ed using an al kali met al

hydr oxi de e. g. sodi um hydroxide or lithiumhydroxide in a
Thus for example compound A may be treated with the Mitsunobu

combination of reagents, i.e. a dialkyl azo-dicarboicylate such as

diethylazodicarboxylate and a triarylphosphine e.g. triphenylphosphine

20 - or triatkylphoshine (i.e. tributyiphosphine) in the presence of the chiral
" - alcohol.

-~ The reaction conveniently takes place in the presence of a suitable

" “solvent such as an ether (e.g. diethylether or tetrahydrofuran), a

25 © - halohydrocarbon (e.g. dichloromethane) or a nitrile (e.g. acetonitrile) or
a mixture thereof at a temperature ranging from 0-30°.

« =+ The required single diastereomeric ester of compound A substantially
free of the other diastereomers may be obtained from the mixture
30 thereof by conventional means, for example by the use of conventional
- chromatographic procedures such as preparative HPLC or by fractional

- crystallization.

Compound (I) may be prepared from the corresponding single
35 diastereomeric ester of compound A by hydrolysis e.g. alkaline



sol vent such as an ether e.g. tetrahydrofuran and water. Conmpound
(1) may bavosti2v®ed as the free acid or as a salt thereof. PET/EP98/01700
Compound | may al so be obtained fromracem ¢ conpound A by use of

chiral HPLC procedures. Conmpound (A) may be prepared by reaction of
an activated derivative of 10 t he caoxylic acid (I11) in which Rerr]
Is a carboxylic acid protecting group and R3 is hydrogen or a
nitrogen protectin gro_F [err] fol | oned where
necessary by sbyd laus farl exdmpleethen hipdrolysis may de26arriedpusingcan ng

hod
and exanpl es dakefh Hetall RAYGRAR’ Sl Sbbilin HyitexilE o B Jeipdge Jnch des a
further proces8oivgnt suech gsamether eg. setrainydrofuran andowatennd (1) (hereinafter
process B) whi etsnwmm P fet Iyeﬁﬂlg'[o&&e?%lsgtﬁﬁ ;ﬁeé‘é&lh"&td%da SBftigleore of the

carboxylig acid (I'V)) 1n or a nitrogen
protecting group and Rlerr] is a suitable chiral group \Mth t he

amne (111). CompeariBl d%fy/also be obtained from racemic compound A by use of
PCT/ EP98/ 01700chlral HPLC procedures.

Compound (A) may be prepared by reaction of an activated derivative of
10 the carboxylic acid (ll) in which R, is a carboxyiic acid protecting group
and R is hydrogen or a nitrogen protecting group

CO,H
cl |
cl hlé COR,
R3
n
15 with the amine(ill) -
e NHCOCH,
NH,
(i)

~ followed where necessary by subsequent removal of the carboxylic acid
20 protechng group R, and any nitrogen protectmg group R using the
" methods and examples described in WO97/12870.

" The invention also provides a further process for the preparation of the
~ compound (I) (hereinafter process B) which comprises reacting an
25 activated derivative of the carboxylic acid (IV)) in which R, is hydrogen

~ or a nitrogen protecting group and R, is a suitable chiral group with the
" amine ().



[err] 10 and subjecting the resulting conmpound to the

fol | ow ngvdgmqs)ns I ) where necessary renoval of RCT/EPYS1700
protecting.group R err] 11) separation of the resultant

di astereoneric esters iii) hydrolysis of the required single

di astereoneric ester and isolation of 49 the (+) enantioner as a free
acid or a salt thereof, and if desired the 15 subsequent conversi on of
the free acid of the (+) enantioner into a salt t her eof .

Suitable chiral groups (R err]) for use in the process B are those derived
fromchiral alcohols such as (+)S-indanol, (+)S-nethyl nmandelate, chiral 20
(Ad-4)al kyl lactate: i.e., (¥)Ror (-)S nethly lactate, -(+)R t-butyl

| act at e, (¥)Ror (-)S ethyl lactate, (-)S isopropyl lactate, (-)S
butyl lactate, (+)R [ sobutyl | act ace@r chiral aralkyl lactate (i.e
benzyl |actate), (-)S perillyl aI ohol
(-) met hyl (R) - 3- hydr oxy- 2- net hyl pro | ona , (- )(R) 2- butanol (- (S
-2-nethyl -1 -butanol. 25 /pr erably a group derived from a
chiral (Cl-4)al kyl |actate al colol. 98/ 42673
PCT/ EP98/ 01700
c CO Ry
I
Ro (V)
5
NHCOCH,
7
NH,
()
10 and subjecting the resulting compound to the foliowing reactions:

i) where necessary removal of nitrogen protecting group R3

ii) separation of the resultant diastereomeric esters

iii) hydrolysis of the required single diastereomeric ester and isolation of

the (+) enantiomer as a free acid or a salt thereof, and if desired the

15 subsequent conversion of the free acid of the (+) enantiomer into a salt

thereof.

Suitable chiral groups (Rs) for use in the process B are those derived

_from chiral alcohols such as (+)S-indanol, (+)S-methyl mandelate, chiral
20  (C1-4)alkyl lactate: Le., (+)R or (-)S methly lactate, (+)R t-butyl lactate,
(+)R or (-)S ethyl lactate, (-)S isopropyl lactate, (-)S butyl lactate, (+)R
isobutyl lactate or chiral aralkyl lactate (i.e. benzyl lactate), (-)S perillyl
alcohol, (-)methyi(R)-3-hydroxy-2-methylpropionate, (-)}(R)-2-butanol, (-)
(S)-2-methyl-1-butanol.

Rs is preferably a group derived from a chiral (C1-4)alkyl lactate alcohol.



11 More preferably RS is derived from(+)(R) t-butyl lactate

al cohol . wo9812675Sui t abl e acti vated derivatives of the carbpeylEPres/aadul
group- i ncl ude the correspondi ng acyl halide, m xed anhydri de,
activated ester such as a 5 thioester or the derivative formed between
t he carboxylic acid group and a ppupl ing agent, such as that used in
peptide chem stry, for exanple carbonyl dil m dazole or a diimde,
such as dicycl ohexyl carbodi i m de. The reaction is preferably
carried out irMere prefetably SR} iscderivesliedmas-)(R)kbutyl iaptite afvohell, a

hal ohydr ocar bon such as di chl oronet hane or an et her such as

t et rahydr of ur an. Wien R3 is a nitrogen protecting group, exanples
of suitabl e grS8uifable activatemdeddatim&oﬁybardmmyllceagd groupt imclucie theny | |

Ay when uscSPrieseiohding BEGT KAl Wied Bhnvardd, Bedvbled b SR BE Y
that the @rouph iﬁESt@'eOEﬁhﬁa#%fMaflyﬁ gme@beaueqrmﬂw g@&mtyhcaam grionipl antks

nmet hyl , ethyl, I 0 K 0
The act  vat o0 SEc par OerE S se InBL 2ol in ffial Phoisi Tor BIPIC,,

conventi onal Q"VA"BB'F‘?FEE (L 9“ q)q:/?b':cg 3&%@ Bﬁxﬂﬁ?ﬁ iimjdes or use

I'n this reaction is thioester such as that derlved from pyridi ne-2-thi ol

These esters r y treating rboxylic 25
acid (1) w t e 3B R praterbil SRALT Qutn A B palerh S e o o
aprotic Hl verinyctmcarbm amhaldtwdrcmajbon euchhgsl dichloromethahe! orhadrether bon
e.g. dlchlororgsigpgg ﬁéh g9 N, N-di met hyl f or mam de or

acetonitrile elt approprl ate di ast ereoneric derivative can be
i sol ated by conventional means e.g. chromatography or by

crystal li sati ophen R; is a?ﬂﬁo{?ﬁ’r@ﬁé&é&hﬁg?r‘égph% 18818 Vs \{1 Bﬁél?%ﬁ?% usi ng

an al kali netal r oxI de de or roxi de

in a suitabl e 19glude s€|k9§M‘t’ar§’GEM-ase gn &pH@XYPa@OﬂVét raml%ﬂbh@ﬂ n, eﬁat er

and a mi 4§ ure phen Kty 36 23rimethylsilylethoxymethyl.
PCT/ EP98/ 01700 ystiprivtivt YIS a y

O

- Alkyl when used as substituent or a part of a substituent group means
that the group may be straight or branched. Thus C1-4 alkyl includes
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or ter-butyl.

20 -

The activated derivatives of the carboxylic acid (IV) may be prepared by

conventional means. A particularly suitable activated derivative for use

in this reaction is thioester such as that derived from pyridine-2-thiol.

These esters may conveniently be prepared by treating the carboxylic

25 acid (ll) 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.

30 The appropriate diastereomeric derivative can be isolated by
* conventional means e.g. chromatography or by crystallisation.

The hydrolysis step conveniently takes place using an alkali metal
hydroxide e.g. socdium hydroxide or lithium hydroxide in a suitable
35 solvent such as an ether i.e. tetrahydrofuran, water and a mixture



12 t hereof or alkali trialkylnmethylsilanolate (e.g.

t ri met hy kgd bgpseat e) fol |l oned, where desired or nececTmPY§/01790 t he
addition of a suitable acid e.g. hydrochloric acid to give the .
corresponding free carboxylic acid. 5 Conpounds of fornmula (1V) or (I1)
may be prepared by the cyclisation of 45 a conmpound of formula (V)
[err] 10 In which R2 represents a brom ne or iodine atom R3 represents

hydrogen or a nitrogen protecti ng group, R4 represents a hydrogen atom

t abl d
or a suitable ﬁé\%?xw Cafkalid mzﬁggthg&uaﬁem sqe@ a&nhwéqﬂ,flxil%:gﬂgféy an

0w represi&imﬁ Grs Hapreshoh nBgersARsyaY tf acifob ot suliaieiac

prot ecti ng gr@;ﬁ H;Ejrochloﬂb%rdld toigivethe @ovrespondiag fras badboxylic acid. | n one
enbodi ment of i's process the reaction nay be carried out using a

catal ytic anmount of a Palladium (0) conplex such as
tetraki sétri pl@omppunds bf feruulal(B) emflimaybe prepared by gmlcycllsahanmfch 20

as trial kyl amf@orﬁ?ﬁun&rdf #%ula e or inorganic base, e.g. potassium

car bonat e. e reac i‘'s”conveniently carried out in an aprotic
sol vent such as acetonitrile or dinmethylformam de at a tenperature
with the range of 20[err]Cto Rgol | owed, where necessary or
desired, by subsequent 25 Irem)vall of the carboxylic acid protecting
group Rlerr] and any protecql group Rerr]. In a further
enbodi nent of the process tion is carried out using a
catal ytic amount of a Pd(|l') |t stich as palladium acetate, in the
presence of a suitable o [ \base\guch as trialkyl amne e.g. 30
triethylam ne and of afri aryl phesphi PBuch as tri phenyl phosphi ne.

| .

Rs

)
10 in which R, represents a bromine or iodine atom, R; represents

hydrogen or a nitrogen protecting group, R, represents a hydrogen atom
ora suitable carboxylic acid protecting group such as {-butyl group and
| 'R represents Ry or R; as defined in formula (ll) or formula (IV)
respectnvely followed by removal of the of carboxylic protecting group
15,, R4 using conventional methods.

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

20, i as 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 dimethyiformamide at a temperature with the range of

., .20°C to 150°C followed, where necessary or desired, by subsequent

25 removal of the carboxylic acid protecting group R4 and any protecting
group Rj.

In a further embodiment of the process the reaction is carried out using

a catalytic amount of a Pd(ll) salt such as palladium acetate, in the

presence of a suitable organic base such as trialkyl amine e.g.

30 triethylamine and of a triarylphosphine such as triphenylphosphine.



WD 98/ 42673 PCT/ EP98/ 01700

13 wo og/4s§s reaction is carried out in an aprotic sol peniEPss/iToOmS

acet oni trlq,e or di met hyl f ormam de and preferably wi th heating, :
fol | oned, where necessary or desired, by subsequent renoval of the
carboxylic acid 5 protecting group1§4 and any nitrogen protecting group
R err] Compounds of fornmula (V)™ may be prepared by reacting a

i mno ester of formula(Vl), wherein R err] and R err] have the

meani ngs defined above, wth a conpound of forrmula (VIIl) in which

Rierr] represents a CJerr] al_égl (ijr.oup 10 . and R4 is a hydrocarbysilyl
group such as Thei eaaejipg; is\garried @ut in jafeapiatic; sglvent such agacetonitrile or

terbutyl di met %étﬂyj‘l’onﬁénﬂdéwaﬁﬂbgﬁeﬁréb@xyw{tﬁ Mafling! of IRWed) itRdt

such as tert-butcﬁl groug, follov[‘\qe f desired ba/ t ﬁ.‘conversnon of the
group NH i nt o NECRS$IYRH dasiede ynﬁ”é??ﬂﬂ?%ﬁ?.m°v I of the Garbgxylic acid The
reactionsi s caproteetinggroup Rirartbany hitrogenvemotectinggrup®R,  hal ohydrocar bon
e.g. dichloronethane, chl ordbenzene or acetonitrile at | ow
tenperature e.g. -78[err]Cin the presence of a Lews acid such as zinc '
broni de and ziGampounds dbformula (V) nislyebe preparsd by refacting agiviop esterioft o t he
ni trogen prot U | ' i | means
for introduci E%’@ﬂ%ﬁ"ﬁ' ﬂhy@ﬂﬁ%%"%?%rr‘%f%gﬁ ﬂi} gr oéjég,aﬁ%&?%wragg’c I'on with
the group R3Xawwemppunst ofsformula (Vqlb) mewmcthgrenrssené. a @1§9aihyloarom

met hanegnl pho i AT rmul ae
(1) or 01 ¥y 2R o hygrotaft .%%"Zfﬁé‘%fﬁam?‘é" @f“?@%ﬁ*g?@?i?-ﬁ@ﬁﬁ*ﬁ%“ﬂ

i nt er medi at es O Vierbulyldimethylsill or a suitagle,earbaxyic §cids ProtegHng JrolRat ur e
of the inventisggh as tert-butyl group, followed, if desired, by the conversion of the

group NH into a nitrogen protecting group NRj.

15
(Vi) (Vi)

The reaction is caried out in an aprotic solvent such as

20 halohydrocarbon e.g. dichloromethane, chlorobenzene or acetonitrile at
low temperature e.g. -78°C in the presence of a Lewis acid such as zinc
bromide and zinc chloride.

. The conversion of the group NH into the nifrogen protected group NR;
25 may be obtained using conventional means for introducing such
nitrogen protecting groups, e.g. reaction with the group R.X wherein X is

a leaving group e.g. halogen or methanesulphonate.

The process for preparing compounds of formulae (il) or (IV), using the
30 intermediate (V) when prepared from intermediates (VI) and (Vil), is
novel and forms a further feature of the invention.



WD 98/-42673 PCT/ EP98/ 01700
14 wodsiaisi cul arly preferred enmbodi nent of this noveCTHEPSREE0f or
preparing conpounds of formula (V) is to use an internedi ate ester .
(M), wherein Rlerr] group is derived from (+)R t-butyl lactate

al cohol. This yields a m xt ure of ‘?I astereoneric esters in which the
requi red di astereoneric 5 ester is 13 ained in diastereoneric excess.
Further, the cyclisation of the compound (V) so obtained using the

process condit I
P e s ore AREABAY AiEferROURLBUIREREof ts rodel %ﬁﬁeﬁgg';“ié%é‘*“@
di ast er eoner i ccaapepngds of farmuya () n‘écf°|q§9d?%é’t“§ﬂ§6f’r@$¢ estardvl); wherein

Conpounds of fRE rqrba p(id heﬂWd HforR V\Waredugi\ lastatd Iambm afhizeyieids a
wi th a conpound, far

defined for cd f?ﬁj gtﬁm%‘)‘f r’%;s'a whidh! the § Hd Glas?ereo%\qrrrepém ngs

reaction %s preétered)bbtaumdlmdiamremmeacmbewt such as an aromatic 20
hydr ocarbon (e.g. benzene toluene or xylene) at a tenperature ranging
fromanbient to the reflux tenperature of the reaction m xture.
Conpounds of fburthes the cyclisation) of ¢he |compaunrd (VY sarabtainetieusingothe

cormpounds or By dagsigHRtdHS di¥schiBaU Ve afdraedhe rEqlindd Botipoftind (IV)
as a mixture of diastereomeric esters in which the required
10 diastereomeric ester is also obtained in diastereomeric excess.

Compounds of formula (VI) may be prepared by reaction of amine (IX)
with a compound of formula (VIll) wherein R,, Rg have the meanings
defined for compounds of formula (V).

15
Cl
RZ
ci NH, (1X)

OH

i 0\

OH)\H/ Rs
o (Vi

The reaction is preferably carried out in a solvent such as an aromatic
20 hydrocarbon (e.g. benzene toluene or xylene) at a temperature ranging
f[gm ambient to the reflux temperature of the reaction mixture.

, " Compounds of formula (llf), (Vil), (Vill), and (IX) are either known
compounds or may be prepared by analogous methods to those used
25 for known compounds.

"Thus compounds of formula (VIl) may be prepared according to
procedures described in Tetrahedron Letters, Vol. 22, No. 29, pp. 2833 -



25 for known conpounds. Thus conpounds of fornmula (VI1) may be

prepar ed v@6ogusing to procedures described in Tetr aRSiVER?8i0&TWer s,
Vol . 22, No. 29, pp. 2833 - WD 98/ 42673
PCT/ EP98/ 01700 15 2836,

1981. Conpounds of fornmula (VIII) may bgs prepared according to
procedures described in Helvetica Chimca Acta, 1981 Vol. 64, p. 2808.
In any of the above reactions the carboxylic acids protecting group may 5

be rermv$g by mel,emc?wr@dmpom@iufm Wllf}(ipay benprepaged Bebording to
roups. us conpoynds wher el | enz ro i\ S
fenoved by hyonr?}ﬁsévgeﬁég‘w‘%sﬁ[ ‘§|*’§d¥?t%%a?§1‘“'ﬁé&‘g§r 3@8@&!. o4H,2ne -
hydr oxi de or sodi um hydroxide in a suitable solvent such as ethanol or
I sopr opanol , t ] I ; g r
necgssgr Y, bywﬁhﬁy Qégf% é%#\v%? e%&&rlﬁﬁfgﬁ I éeé}gkc)?ﬁﬁ’ga%'%@méc@ﬁbﬁgsa@%g to
gi ve t he Torr dpoemoned hye conveotignalc pregegiures knowniaf. Rerpving sught
butyl group th r lRy.s i | i ' i ds
o orme aRuBs) This' ARGBNGY WHEREIRE 1S 4 eyl oroup, SigTAEG B
protecting grJ&mousd thy hydrolysisc1eingd apy aliiy Bmtab "@F‘Q@eﬁtﬂﬁegthklﬂbvm f or
C\EYTDVi ng such chf?Eiéiﬂe or %odiulnf AYdOKHP irf absuirbie! s@lvefhg%ﬁcPYéH etharidl-orThus
Ay o shoryPOPCPRRp o RS el ONCweiy Wl i 5 1o
exanpl e 10 t hi unedesdaoyi sie that additionadfl @ suitablntciklely. 2ydrochlsric acid to
21 koxysar bony OYP 18 LoReSRaRbG fhe LAPBARTERM, o1 o o” Y 1
f’hysit ol ogit_ ﬁal .ImencRptiEbaé Byt grqjgg&himahd)e r(_mltpvag by dp@lreldsbytlsiglg .
reating e'ce,rgag'?d)ga ﬁ%% id/\gr,i an appropriate base in a suitable
nmpl e al'kalY and a

sol vent For ex aline metal salts may be prepared
froman alkali or al kaline nmetal hydroxide, or the corresponding

car bonatfg bi cgy Bﬁ?aéﬁtﬁé doiove! fedctihspleahRroieh p?éfb&ﬁﬁél)@gr%hbaﬂ@yabé
thereof. 30 - Al ngatlveI .al kal i or, al kéllnefgarth salts

b epar cd by ci 186a6ved BY ConveipaaLRIcdhras, RnoWD 0% remouineg: Suek asaups.
derivatives of for@exampiéd by agid lor base hydrolysisapihepwheneR aiskalkoxysarbokyll | ne

metal hydroxi dg.'g. t;butoxycarbonyl or phenyisulphonyl it may be removed by alkaline

hydrolysis using for example fithium hydroxide in a suitable solvent such

20 as tetrahydrofuran or an alkanol e.g. isopropanol. Altemnatively the

alkoxycarbonyl group may be removed by acid hydrolysis.

o Physiologically acceptable salts of compound | may be prepared by

+ treating the corresponding acid with an appropriate base in a suitable

25  ‘solvent. For example alkali and alkaline metal salts may be prepared

- from an alkali or alkaline metal hydroxide, or the comesponding

carbonate, bicarbonate or trialkylsilanolate e.g. ftrimethylsilanolate
thereof.

30 Alternatively alkali or alkaline earth salts may be prepared by direct
: hydrolysis of carboxylic acid protected derivatives of compound | with
the appropriate alkali or alkaline metal hydroxide.

In order that the invention may be more fully understood the following
35 examples are given by way of illustration only.



In order that the invention nmay be nore fully understood the follow ng 35

exanpl es yah 6g/alie¥£n by way of illustration only. WO 98pé2EP8s/01700

PCT/ EP98/ 01700 16 In the
I nt er nedi at es and Exanpl es unl ess ot herw se st ated: ‘Melting points
(mp.) were determned on a Gall enk'arrp1 p. apparatus 5 and are

uncorrected. All tenperatures refers to [err]C Infrared spectra
were nmeasured on a FT-IR instrunent. Proton Magnetic Resonance
([err] HHNWR) spectra were recorded at 400 MHz, chemical shifts are

reported in ppmdownfield (d) fromMJ[err]Si, used as internal standard,
and are assi gdedhaénfﬁrﬁ@datgsea@?,Eleeéﬂlﬁ?ﬁs ot Isestatesk doubl ets (dd),
10 triplets (t), quartets (q) or nultiplets (m. Colunm chromat hography

' t. il | (Merck A taadt, Ce . Th
ol | owi ngaborileline: Bint o ok was ASTRINSERN.A GalpnKatE: tus, SRERTate
cyc:c f)hexaﬁle, DN ardi uhdarrected h Alietenipératurest reielssdtmeﬂ.amfraTSG\ spectra
s . . S ; i : : 15
T e o (R et RO et Pl SR R
dried, over a SPRECT® WArghiaceraed ta ) e CRemc S are
t t : i e i :
Fert-butyl - (HEPoted, MbETEWAAA (o} from MesS, used as intemal standard ,
(R) - t ert - but yl andare agsignedias sv(\ais%s (9), dewblets,(d)adpHbletsotdoublets (dd)) and
added, " 2P o[ or TPItS 16, QuANE® (@) drmpIets AT Cottenn ometistrhohy was vas
di chl or omet hanSAMen P )","eén%“‘f%e,géeé\ﬂ?%/qkné&%d bﬁm'é{%ég rs&‘%rmaéﬁ')f dhernr 25
at | OE err] Cf aagfdllowi@ amewamlm dreugsed inotaxtt Eﬁfer aathvieacétbm_]r eHLM
solution o e 0 _ -
organi ¢ phase %@%&d%”} '\Aﬁ@gp@éﬁ%@%%?ﬁ i'ﬁgtle r%&??ﬂf%‘a"r I(;ﬁ: fby"
col Iurm chr omat ifjuepsaceticyatidhdEin e triatyylaming, abMIG/ 2 sjimethylsuiptoxide, o
title cogpoun il ;
6 36 (dd 21 dT%%zeg%dg’s t@%qug‘egg'i_?fbﬁa@h@m s""{"‘eif.'déég-?g,a‘ﬁ'%‘, mf‘.‘%gp( d,
3H), 1.39 ('s, dfigd over anhydrous sgdiuph{ sulphate;7pt. (RT) refers to ‘room

--“temperature.
-3 Intermediate 1
20 . -tert-butyl-(R)-acryloyloxy-2-methylacetate

To a solution of (R)-feri-butyl lactate alcohol (4.5 g), triethylamine (9.5
. ml) and dimethylaminopyridine ( 0.73 g) in dry dichloromethane (200ml)
"was added, at 0°C, a solution of acryloyl chloride (5.5 ml) in
‘ " dichloromethane (100 ml), and the resulting mixture was stirred for thr
25  at 0°C and for an additional hour at room temperature. Then a 1M
_ solution of HC! was added followed by ethyl acetate (800 mi). The
""" organic phase was washed with water and brine. Final purification by
column chromatography (cyciohexanefethyl acetate 85/15) afforded the
. title compound (4.6g) as a colourless oil.

3o ' H NMR (DMSO) (ppm) 6.36 (dd, 1H), 6.22 (dd, 1H), 5.99 (dd, 1H),
- 4.89 (q, 1H), 1.40 (d, 3H), 1.39 (s, OH)
IR (CDCI3) (cm™) 1727

Intermediate 2



I nternediate 2 WD 98/ 42673

PCT/ EP98/10é 682673 _ 17 PCT/EP98/G1760
-tert-butyl-(R)-2(oxoacetoxy)-2-nethyl acetate A sol ution of
intermediate 1 (4.6 g) in THF/ Herr]O (3/1) (28 m) was react ed
overnight at roomtenperature with osm tetroxide (4% w in wat er,
5 m) and sodium periodate (12.3 g). The m xture was taken up 5 wth
‘ether (500 m), the water phase was separated, and the organic phase

was dried and ¢QepEBUfyAL(RY)-2(bkBabetdRy)i2-Afdthyl abutfte! UM

comound (4 1o SSI0RoPb FeBagtite 1 (G5 0 (ar FiFMath: GGG w7 wasd
L1 5,10 diod gt s b g, oo kY i
LR L (1 er - water, 5 B3 ol grricaiang e off 186 Hikhire it teken, o
IDgt er g?dl Et e 2with. éiher 500mi)plthe weatel phase was sepgarated] amd th% o7rganic
and Wyson (5 opnasd el siiee, A Coontbatnled: rifal JFRatR® K dotuth

m xture was coohrmatography dcytiobexana/ethyl cacetate 60/40) effordedythes title

: trated taogi ht il 2 e yel low oi . 20
e s 29 5 vl T
1H): 1.49 (d, 3 NMRABMSO):y5 (d, TH): 830 . (1H): 64§ & AH):; NiMR - 4.85m

I'ntermedigt e 4(f9);1.40m¢12H)3, 5- di chl or o-i odophenyl i m no) hex- 2- enedi oi ¢
acid, 6-[1-(R)-(1- tert-butoxycarbonyl)]-ethyl ester To a
suspension of ZnCl[err] (0.36g) in dry dichloronethane (10m ) cool ed

to -78[err]C, inteomediate 3f internediate 3 (1.2g) in dry dichl oronet hane
(20mM ) was addg L0 [ lwloxy 1,3 b I%diene (11 40)  was 30
added and t he RS RG—RcHe S0 Of-e -

sat urated sol ubquy)camﬁ)d was aded foll Wed by et I acet ate
bur 11 'cat‘?ﬁn°Lﬁaﬁ%'ﬁﬂﬁﬁ%?@s*é%?%ﬁﬁ%%h2@5&@93?%@“3%%% rffluxed in
50/ 50) af f or dedPaARESIATK| BPRAABBLFRI 1Hr. 15993 Brchiorew lodeaniine (0.75 g)

and MgSO, (5 g) was added, and the mixture refluxed for thr. Then

‘mixture was cooled, filtered through celite to eliminate the MgSOQ,,

concentrated to give the title compound (1.2 g) as a pale yellow oil.

20 ' H NMR (DMSO) (ppm) 7.95 (s, 1H); 7.67 (d, 1H); 7.30 (d, 1H); 5.09 (q,
1H); 1.49 (d, 3H); 1.43 (s, SH)
. IR (Film) (cm™) 1743

.. Intermediate 4
25 | (E)-S-(3,5-dichIoro-iodophenylimino)hex-z-enedioic acid, 6-[1-(R)-{1-
' tert-butoxycarbonyl)]-ethyi ester

" Toa suspension of ZnCl, (0.36g) in dry dichloromethane (10mi) cooled
" to -78°C, a solution of intermediate 3 (1 .2g) in dry dichloromethane
(20ml) was added. Then 1,1 trimethyisilyloxy 1,3 butadiene (1.149) was
30 added and the resulting mixture was stirred for 2hrs at -30°C. Then a
saturated solution of NH,Cl (20ml) was added foliowed by ethy! acetate
- (30ml). The organic phase was washed with brine (20mi) and dried.
Purification by column chromatography (cyclochexane/ethyl acetate
50/60) afforded the title compound (1.13g) as a colourless oil

35 (diastereomeric excess 50%). ‘




35 (di astereoneric excess 50%. WO 98/ 42673

PCT/ EP988?&39/?)1 18 pct/EPIS/IOIMOr ] H
NVR ( DVB ppm 12.3 (bs, 1H) 7.01 (d, 1H); 6.79 (m 1H); 6.66

(d, 1H); 5.90 (d, 1H); 5.29 (d, 1H); 4.97 (g, 1H); 4.72 (m 1H); 2.83 (m

2H); 1.39 (m 12H). 5 Interrrediatel§5
(E) - 4- car boxynet hyl ene- 5, 7-di chl oro-1 ,'2, 3, 4-t et r ahydr oqui nol i ne- 2-
carboxylic acid, [1-(R-(1l-tert-butoxycarbonyl[ethyl ester To a

solution of inmnt y . degd T,

(0. 71 ) "and pd(*ﬁptﬁ@& BSD)(pofl12.3 OFY 1FNT 01 ol 467 A8 TEn; 6
100C for 1 hosl, 1. fquﬂ%e@t%aéd(mm 5748, . TBoimote) Bp3a(m, M
sol ution of H@GHY; 4039 Im, 12R)0r gani c phase was washed with brine

(20m ), . dried and concentfrated. Final purification by col um

chromat ogr aphy (cycl ohexane/ ethyl acetate 40/60) afforded the title
conpound § 0. 5g}‘tennediaté(ajrl ess oil (di astereorrerl C excess 50% 15
[err] HNWR (DQ , , (L '3 3-4¢

6.40 (s, 1H); ¥ : =

(m 10H). 20 carhagykcrmida[’b(m)-ﬂ-tert—butoxycarbonyl)]ethyl ester

'EE% rjhglt(jrzogﬁlr Iﬂ%‘l necn'i carﬁ r}'rlig?'am‘ﬁw%g% 7?& ?@FO ﬂfrﬂl) V\I%s?h(fﬂed TEA
but oxycar bonyI(P]-EmByan@sﬁ’@GP'yha 4 (0.248gh H@e Lreaetlprofmmursrwsau heated {m®. 5g)

in dry T (30(dg°c/Rt PREG tHen ethyPécstate Kﬂeﬁﬁ%aﬂﬁdé’&’%ﬁdv&éd b§- {W The

reaction mxture was stlrre room t enper at ure

sol vent was evalutien &f &i(d ("{%“Qrm}@ organic phiase was yyashad, tith brine
chr onat ogr aphy(z(mmyl ofifsdnedrrl honasntrated. 8(F|a§|) parification byvecélhﬁnrtltle

POt (O Nt RN GRS , SRR OB ordec, 1€ e,
(bs _1H) 7. 45@_@;&?@;(Oﬁgat&s(acolmublessﬁoiredleslter&cbmarlﬁ €kBeésid0W)) ; 4.81 (q,

; 4§§(m 1 3.73 (dd, 1 H; 3.05(m 1 H,; 1.4 (m 3H; 1.34 (s,
9H) 35

1
fE‘H NMR (DMSO) 12.3 (s, 1H); 7.27 (bs, 1H); 6.73 (d, 1H); 6.45 (d, 1H);
"6.40 (s, 1H); 4.79 (q, 1H); 4.29 (m, 1H); 3.61 (m, 1H); 3.13 (m, 1H); 1.35

*(m, 10H).

20" ' Intermediate 6
(E)-4-[(2-pyridyl)thiocarbonyimethylene]-5,7-dichloro-1,2,3,4-
tetrahydroquinoline-2-carboxylic acid, [1-(R)-(1-tert-
butoxycarbonyl)jethyl ester
To a solution of intermediate 5 (0.5g) in dry THF (30ml) was added

25 PySSPy (0.66g) and PPh, (0.81g). The reaction mixture was stirred for
1h at room temperature, then the solvent was evaporated and the crude
purified by column chromatography (cyclohexane/ethyl acetate 80/20) to
give the title product (0.170g) as a yellow foam (diastereomeric excess

- 60%).

30

" H NMR (DMSO) p.p.m 8.81 (m, 1H); 7.91 (m, 1H); 7.71 (m, 1H); 7.46
(bs, 1H); 7.45 (m, 1H): 6.88 (s, 1H); 6.78 (d, 1H); 6.76 (d, 1H); 4.81 (q,
1H); 4.36 (m, 1H); 3.73 (dd, 1H); 3.05 (m, 1H); 1.4 (m, 3H); 1.34 (s, OH).

35 Example 1
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PCT/ EP98 2,1%9 19 pcT/EP98/01700
(+-)(E)- cef’yl an no- phenyl car banoy! net hyl ene) - 5, 7- di chl or o-

, 2,3, 4-tetrahydro qui noline-2-carboxylic acid (di ast ereoners la and
'1b) A sol ution of diethylazodi cq boxylate (0.136m ;) in dry

tetrahydrofuran 5 (10m ) was added,
suspensi on of ()(E)-
4-(4-acetyl a i | O
t et r ahydr oqui F ‘
(228ng) and t 852, 3M:t@ﬁ'ahydtqq}undmm-2ecalh§mﬁpamddry tetrahydrofuran

(20m) under ?d'ggferrggmérgt‘m%)e The yel | ow sol ution was stirred

at 23C for ATt-esT—then oncentrat ed in vacuo and purified by

flash chr omat 69sabﬂyneoﬁdretgylazewcarboxylatey@ biembihdn sty yietrabydeaferan 6 t o
gi ve 2408y of (ftaliwas %daeap@msba(sé over 5 mifutes)8 PEuspehdid® of (+

(E
glrgggre;te?rlzogﬁté_ %Q}?’G#Wll astereog}grs qg-drcr%:%e-ﬁe ara% ()i by
hexane-t et r ahystraif ram%hﬁé—ﬁcdr it ldcidi N(RROMEG)): 4@rph%hybphosphme
-10m m n [err n |It f %9 r} at ut|
cycl ohexane/eéﬁggpelﬁgegmlﬂgltt? ’ﬁg% 1 ng’\/é"’ﬁ Qyﬁb @?er la
91 ny as whit alridér anifrogieasa hewrerl b 76nmg as yell ow solid
Exanpl 0
Corrg v 90 ™ e Vet Soilione Vigs catped 323G or. S, mifeh, e 11
(7.264- z H)44 gf m concentrataegm vacp- gmd puified byrt}as?ﬁcmntategra(nlw &uing evithl- 6. 64

s
respectively, @egagg/eﬁh@%et&@ 4d6‘1 k. %6“)8@51(0;e tK % n (a( 2s,
9H): 1.29- 1..1%nixtte effhe jwo d'astefeorﬁl@ 52 1anveng cTh)} 'BB’-B diagierameeoner 1a
mp. 206-8C. WwdreGepa ?‘cgeé Fartlioé HRX@ eoilnth: Stpelcosil LC-OM; phadd

L) 0 eyt 55, 5 BoE 1 AL B s,
1 H; 6.71. (d10MYminG. ﬁZQQnmlmnd shan funthet Hyrifieds on( silicaHelutihg Wwithm 1H)
% o zf?ﬁlr%g@%e&éea Y fodiste Tt 8% thln 01/ 5 oRB digdteldoiimetda 1°
(() cglm um ﬁupe} ¢8tmg m o ﬁ;ﬂ%ﬁ?ﬁ%@ﬁ@mﬁbﬂﬁm aswg_bw smlrﬁ<1lq othy
mp P, ° P
igsgazez@r“ O i gn 008 Ghc1ch o b e 10 70 304 .
7.55 (d, 2H); 4HY47.3417.%H42d, AH)) 6(78-6.66 (d, 2H); 6.71-6.64 (2s, 1H); 476-4 56
(2q, 1H); 4.39-4.26 and 3.73 (m and dd, respectively, 2H); 3.30-2.68
_.{dd, 1H); 2.00 (s, 3H); 1.34-1.31 (2s, 9H); 1.29-1.15 (2d, 3H). MS:
- m/z=562 [M+H]"
25 Diastereormer 1a m.p. 206-8°C. T.l.c.ethyl acetate-cyclohexane 7.3, Rf=
047. IR (nujol): 3314 (NH), 1730, 1666, 1656 (C=0) cm™. 'H-NMR
(DMSO): 10.09 (s, 1H); 9.86 (s, 1H); 7.57 (d, 2H); 7.49 (d, 2H); 7.33 (d,
- 1H); 6.71 (d, 2H); 6.67 (d, 1H); 6.65 (m, 1H); 4.57 (q, 1H); 4.37 (m, 1H);
429 (m, 1H); 2.69 (m, 1H); 2.00 (s, 3H); 1.35 (s, 9H); 1.16 (d, 3H). MS:
30 . m/z=561[M]’, 562 [M+H]'. HPLC: retention time 12.56min
_' (cblumn:Supeicosil LC-CN; phase hexane-tetrahydrofuran 70:30; fiux
0.8ml/min; A =260nm)
: -, Diastereomer 1b: m.p. 105-7°C. T .l.c.ethyl acetate-cyclohexane 7:3, Rf=
.. 040. IR (nujol): 3310 (NH), 1738 and 1659 (C=0) cm™. 'H-NMR
35« . - (DMSO): 10.05 (s, 1H); 9.85 (s, 1H); 7.55 (d, 2H); 7.47 (d, 2H); 7.19 (d,

dropvm' se over 5 m' nutes, to a




WD 98/ 42673

PCT/ EP98I/ 20 s/oifdy; 6. 74
(d, 1H; ‘8&778&%63? 1H: 6.72 (s, 1H: 4.77 (q. 1H: 4.29 (m 2. ¥

3.74 (dd, 1H); 3.29 (m 1H); 2.00 (s, 3H); 1.32 (s, 9H); 1.29 (d, 3H. Ms:
m z=561 [M+, 562 [ MtH +. HPLC: retentl@ntlrre 1 5.60mn

(col um: Supel cosi| LG CN, phase hexane-tetrahydrofuran 70:30; flux 5

0.8m /mn; [err]=260nm Exanpl e 2

+) - E- 4- (4- A |

(1 )2 3, 4- EetrgtﬁIt dﬂlj %Wﬁmﬂ ?gér Boxy I|c gy ?457&" qiﬁ? O{?)gno;(
monohydr at e ( ) 1k 328 dew 1H0; & cﬂsu?HéN@?(s 9H); 1394@'{% M\‘éner la

(T B iyt e ) s 060
concentr at ed UP?FFQSF‘ E&o‘é@ Rhasg; %8%‘%%9- tf%hW{[PfW@P 0839 fvom )

and extrdted msmvnanm#zamm;ue (2X15m ). The aqueous |ayer was 15
acidified with 5% hydrochloric acid until pH=1l and extracted with ethyl
acetate (3X1 5m ). The conbined organic extracts were dried and
concentrat ed |Exampla)2to g| ve the t|tIe corrpound as a whitish solid
(56ng). mp. . . ) ; ;
and 1663- 1650 s ) o—16- (S
1H); 9.87 (s, Wik otre 58-Ga IO(d 1H) 670(d 2H)
&568 n§2114(132') lfmdm(mdrbkﬁde ?m%h & é%{%n&rﬁé) Wid addidd t8£|%o(tﬁ»0n359 bond
| 2000 SN ph%@ f[eé‘?qffome”aéfm@y mple i ﬂé@gié{b?ﬁ%hydé‘?‘ﬁ!ﬁ %Ba%ﬁ{
ph?se ]rmbl lzgo waiera2Bmbu ey saﬁatlgg waystirted aca:amfdrpsla%indtés:xmhﬁ /tnrlhnI

. [err] = n err

sul phoxi de. - 'ncenggﬁ%dgl }%QN/['I:;\ I]eLs?JuJ wé%%f%d @ﬂﬁgﬂhhéPwa er (1()mlfm y
( E) - 4- (4- acet yandriextraceh ywitlaréthyio poetate y{2Xdemip, Thei anleous layer was
1,2,3,4-4etra | 217, I

but oxyca{r onyIIA%‘%i %H Wi% 5@8 %&8&98&;& AC%EM #Jﬂf-ﬁ?%né njetxt(g"‘ra%{\eéj Wit %the{b 155¢)
in dry tol uened tﬂ)(3m5ml) Theagpmbined sorganite dragty))waess @rmboan he

resulting m Xtéﬁrﬁ:éfﬁ%té@%%&ﬁ to ghve 1RE[ @i Idenipbunt s at WARishh§oip! vent
Mas. evaporat g te). mp 294%¢. IR (nujol): 3356-3302 (NH), 3350-2600 (OH); 1724
and 1663-1650 (C=0) cm™. 'H-NMR (DMSO): 12.71 (s, 1H); 10.10 (s,
20 . 1H); 9.87 (s, 1H); 7.56 (d, 2H); 7.50 (d, 2H); 7.10 (d, 1H); 6.70 (d, 2H);
6.68 (m, 1H); 4.11 (m, 1H); 3.87 (m, 1H); 3.08 (dd, 1H); 2.01 (s, 3H).
- MS: m/z=434 [M+H]".
HPLC: retention time 15.2 min (column:cyclobond I 2000 SN ; phase j3-
cyclodextrin S Naphthyl ethyl carbamate, phase mobile: methanol buffer
25 . ammonium acetate (pH=3); flux 1mi/min. ; A=260 nm)
- [a]p=[+1615- A= 598nm, solvent :dimethyi sulphoxide.

. Conc=0.26% wiv

Example 3
30 {E)-4-{4-acetylamino-phenylcarbamoylmethylene)-5,7-dichioro-
- 1,2,3,4-tetrahydroquinoline-2-carboxylicacid,[1-(R)-{(1-tert-
butoxycarbonyi)jethyl ester ‘
To a solution of intermediate 6 (0.155g) in dry toluene (20mi) 4-
aminoacetanalide (0.05g) was added. The resulting mixture was heated
35 at 100°C for 3hrs, then the solvent was evaporated and the crude
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PCT/ EP98104 684267 21 pcr/Eposoipoy i fi ed
by col umm chrorrat ography (cycl ohexane/ ethyl acetate 50/50) to gi ve
the title conpound (0.05 g) as a yellow solid. [err]H-NVR (DVSO d
10.05 (bs, 1H); 9.85 (bs, 1H); 7.55 (d, 12H) 7.47 (d, 2H); 7.19 (dd,
1H); 6.74 (d, 1H); 6.73 (d, 1H; 6.72 (% 4.77 (q, 1H); 5 4.29 (m
1H); 3.74 (dd, 1H); 3.29 (m 1H); 2.00 (s, 3H) 1.32 (s, 9H); 1.29
(d, 3H). ( HI&@ o?f‘%x e 4 10
(+)(E)-4(4- ac 'de bg %‘?\é car étkérﬁépﬁcygne ég$ﬁ¥lc qeg)ar‘tc?ﬁ@éﬁm

1,2, 3, 4- tetrarglw 045 g) re anyellp w solid To a solution of
exanpl e 3 (0. ORLEIMR DRnEbv[oenoJo@(b%/ £ éLQ% (8 09-'59)7 55 (d, 2HW4?¥Q

AR 1 U8 - R T W H e s 77 i e

)l'on of
HCl was @lded 428 (Me1HysBI74 (dd,sTH)it3.20 6(@,815?('[2@}1@ J,hl.32 (s, ot hyl
acetate (ZXSM’%ZQQ §mporat ed to give the title conpound as a pal e
yel l ow solid ( [err]HHNVR (DMSO d 12. 71(s 1H); 10.10 (s,
1H); (9.87 (s, Ile.qol)?((ﬁ'ﬁ"IG;Bm 1738, 1889. 7.50 (d, 2H); 7.10 (d, 1 H; 6.70
(d, 2H); 6.68 (m 1 H); 4.11 (m 1H); 20 3.87 (m 1H);308(dd, 1H);
2.01 (s, 3H). IR (nujol) (cm1) 3356-3302, 1724, 1663-1650.

HPLC: retenti dixampled 7 nin (col um: cycl obond SN phase [err]-

cycl odexqq i n -!a I'&?rﬁ?sbephé’ﬁﬂ‘h% ﬁmdﬁméﬁggﬁgﬁ PuditRioro-
ammonl um acet atre OUX LTI BT 1]
(+) 4- ( 4- AchRy ,értpﬁr@hmrﬁgpmlmw licagids 7. di chl or o-
él 2, Btﬁ Itet Ir ahV?”a)%blmidri Bﬁe%aﬁ@léw 021g°;ltﬁ Tmpmzmsﬂbtuoz-; (0.005g9di um
rime si | anol at ens
4- (4- acgtyl ami Was 9 9%3% &egg#wpﬁeﬁﬁy é')!a%e‘faa‘s di”a}tgﬁ(%m was
tm e'; rahédr oqui raddetk- Phe aohution wasanasl'sécemtigkthylaabtatet @xSatly,thehua v ( 3
un a ni I
23l err) O or | 1SG6] pf HERRGE sbded dind e RALMI EORNBA WES pRibEaEh .
triturated witethyl ecetated@nBmly and evaparated to giveatheofitle leompoeund esngound
was 35 obt a8 delidw $Bid @0fg)y el | ow sol i d.
TH-NMR (DMSO) d 12.71 (s, 1H); 10.10 (s, 1H); (9.87 (s, 1H); 7.56 (d,
.. ..2H); 7.50 (d, 2H); 7.10 (d, 1H); 6.70 (d, 2H); 6.68 (m, 1H); 4.11 (m, 1H);
20  3.87 (m, 1H); 3.08 (dd, 1H); 2.01 (s, 3H).
. IR (nujol) (cm-1) 3356-3302, 1724, 1663-1650.
. .. HPLC: retention time 9.7 min (column: cyclobond SN; phase pB-
cyclodextnn S Naphthyl carbamate, phase mobile: methanol buffer
ammonium acetate (pH=5); flux 1ml/min. ; A=260 nm)

anple 5

25 .
- Example 5
- {+) 4-{4-Acetylamino-phenylcarbamoyimethylene)-5,7-dichloro-
1,2,3,4-tetrahydroquinoline-2-carboxylic acid, sodium salt
Sodium trimethyisilanolate (7.74 mg) was added to a suspension of (+)
30 4-(4-acetylamino-phenylcarbamoyimethylene)-5,7-dichloro-1,2,3,4-

' tetrahydroquinoline-2-carboxylic acid (30 mg) in dry tetrahydrofuran (3
mi) under a nitrogen atmosphere. The yellow suspension was stirred at
23°C for 1 hr, then it was concentrated in vacuo and the residue was
triturated with diethyi ether (6 mi). After filtration the title compound was

35 obtained (27 mg) as a yellow solid.
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22 d\/é 426 2-5 [err]C (dec). IR (nujol): 3400- pepppreddiree 1650
(C=0 cn{werrg?. err]HNVR (DVSO) : 11.71 (bs, 1H); 9.26 (bs, 1H); 7.65
(d, 2H); 7.49 (d, 2H); 6.74 (d, 1H); 6.71 (bs, 1H); 6.52 (s, 1H);
6.50 (d, 1H); 3.51 (m 1H); 3.29 (m 1% 2.64 (m, 1H); 5 2.01 (s, 3H).
MS: m z=456 [ M+H +, 478 [M+H +. HPLC: tention tine 14. 28

m n. (col um: cycl obond | 2000SN; phase b-cycl odextrin S Napht yl

et hyl carbama 9§%o b )e: met hanol - buf f er amoni um acet at e,
flux 1m/ m n; '«?r'r =260nm . 10 Phar nmac Exanp] g | nt r avenous

| nf usi on IR (nujol): 3400-3000 (NH), 1650 (C=0Q) env'. H-NMR (BMSOXd111%1

0.3 - 0.5 15 0 . . . . 1
L1 s( hydr oxy b ¥ ’f%iﬁcg_".be Bs.SfH); 7.65 (d, 2H); 7.49 (d, 2H); 6.74 (d, 1H); 8.71 (bs,

Lol ot 1o g wArY 6)53te AT 83 (0, 1H): 3.51 (mHyc3 28l H): 2.64 (B0 dbSund (1)

?nd (Pﬁ| é@r batZEOW??SP#ﬁM%:Lm [M#Eﬂf, <2f782EM+51] +'t HPLC: reltention time
r's I OXYnNg am noneg ane | a %0, a e I OS SOLUTI QN

i oo Ay e ) A GRS O eyelopAntad - BOPBEN.  BhREe: Bridiadetfn S, -

m cron steril iNaphgyf iethwdr carbdnfiate] qrhase coobiks: nmvethdredldoutfeb eamgnariiami | i sed

by aut o Wals) The_ Lohty of the conpound of the invention
for strychni ne%ééx%%hgwfi%\?ne"mfﬁ'i QEP?@Phe bi nding site | ocated on the NVDA
receptor conplex was determ ned using the procedure of Kishinmto H.

gt 8aI %gd\leurpﬁlg@macy Exaﬂt?ﬂ&’ 37, 1015-1024. The pKi value obtained is

intravenous Infusion % wiv
Compound (1) _ 03-05
16 = Polysorbate 80 1
-7 tris(hydroxymethyl)aminomethane 0.54
‘Dextrose solution 5% wiv gs to volume

Compound (1) and Polysorbate were added to a solution of
20 tris(hydroxymethyl)aminomeéthane in a 5% aqueous dextrose solution
| suitable for injection. The solution was filtered through a sterile 0.2
‘. micron sterilising filter and filled in containers before being sterilised by

" autoclaving.

25 The affinity of the compound of the invention for strychnine insensitive

glycine binding site located on the NMDA receptor complex was

. determined using the procedure of Kishimoto H. et al J. Neurochem
1981, 37, 1015-1024. The pKi value obtained is 8.8.

30



23 Cl ai s 1. (+)
(E) 4- (4- Ag8loy/asgrno- phenyl car bamoyl met hyl ene) -5, 7-di chl or o-pc1/EP98/01700
,3,_.4_LQt rahydro quinoline 2-carboxylic acid, substantially free of the

YN

(-) - enantI'eier;~and sal ts thereof 23 2. (+)
(E) élumgﬂﬂml henyl car barmoyl net hyl ene) -5, 7-di chl oro- 1

, 2, ﬂm, Wnol I ne 2-carboxylic acid, substantially free of the
( ) ¢ énamtioner, and physiol ogi cal | y acceptable salts thereof. 10

3. The sodium salt of (+) (E)4 (4- ABd@YDSini no- phenyl car banoy! -
met hyl ene) -5, 7- dlchloro 1,2, 3,4-tetrahydro qui noline 2-carboxylic acid,

A EAPRAR AT AN y?”a“"°ﬁénmﬂmmoﬁmetﬁw858ﬁ§ §-dihlsrani ch
conpri ses: 1,2 ﬂ-taﬁéwdrblqm%mé cha%msmuratad\ sub*stamua‘s?lfteﬁobﬁt@w-y al

al chool , d i) separation of the
resul tant di aéﬁ'é\"é'bmﬁﬁ engégggghereo\f\e i ) hydrol ysis of the required
single diastereoneric ester, and isolation of t he (+) enanti onmer as
the free acid-pr r u
conver si on of %)he?ﬂ?gg 47@?“%& l? Ek‘gnﬂ% l{d?ﬂeﬁhf'etﬁiienez 55/3.8‘%[2;
t her eof ; 1,2,3,4-tetrahydro quinoline 2-carboxylic acid, substantially free of the (-)
enantiomer, and physiologically acceptable salts thereof.
10 .
3. The sodium salt of (+) (E)4-(4-Acetylamino-phenylcarbomoyi-
methylene) -5,7-dichloro-1,2,3,4-tetrahydro quinoline 2-carboxylic acid,
substantially free of the (-) enantiomer.
15~ 4. A process for preparation of a compound as claimed in any of claims
1 to 3 which comprises:
a) esterification of compound A with a suitable chiral alchool,
]
20

followed by
i) separation of the resultant dlastereomenc esters,
<+ i) hydrolysis of the required single diastereomeric ester, and isolation of
the (+) enantiomer as the free acid or a salt thereof; and if desired the
25 subsequent conversion of the free acid of the (+) enantiomer into a salt
thereof;
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i i332%;;&@%%”‘331“&]]{1{}“%1\&]ﬂlm’) 5"a sul tabl o chiral compwamrbin ¢ he

am ne( * in the presence of a Lewis acid and .
subj ecting the resulting conpounds 10 24to the follow ng reactions:

I ) where necessary renoval of nitrogen protecting group R err] i)
separation of the resultant di astereoneric esters, Ii11) hydrolysis of

enant | oner s B HBAEHE0 S SRR S TBIPHG; RN FodBshvdiooeRcors
orocess as ol Iedpy rélectif GicRB A6 R Jlepredflle HiF Yroup., i te>-

but yl Iactateaﬂmgg , or RS is a group derived from(+)R t-butyl lactate

al cohol 'A process for the preparation of intermediates of
formula (1V), as defined in claim4 or 5 or internmediates of fornula
(rr) 5 WD 98/ 42673
PCT/ EP98/701700 COH 25
Cl l
Nes
| NHCOCH,
ci N Rg
Lo ‘"
3 (wv) 2 (1)

~ in the presence of a Lewis acid and subjecting the resulting compounds
10 tothe following reactions:
, _i) where necessary removai of nitrogen protecting group R3,

n) sepération of the resultant diastereomeric esters,
iii) hydrolysis of the required single diastereomeric ester and isolation of
the (+) enantiomer as the free acid or a salt thereof; and if desired the

15 subsequent conversion of the free acid into a salt thereof.

5. A process as claimed in claim 4 wherein the chiral alcohol is (+)R t-
butyl lactate alcohol, or R5 is a group derived from (+)R t-butyl lactate
alcohol.

20
"~ 6. Aprocess for the preparation of intermediates of formula (IV), as

defined in claim 4 or 5, or intermediates of formula (if)



[err]
i mno es
at om and

5 which conprises the follow ng steps: ) reacting an
95), germula( VI), wherein R2 represents a remEPE8/00700i 0di ne
errﬁ Is a suitable chiral group R err] as defined above or

a carboxylic acid protecting group Rlergg as described in formla
(11), with a compound of forrmula (VI1) in which Rlerr] represents a (Jerr]

NI, 5 5 0o P 7 5 2 e
@

convet siontof *t he resul t ant conmpound mula (V) wherein Rerr] is
hydrogen into a conpound of for IIa ( wherein R err] is a nitrogen
protecting group and [err] 1) cyclisation of the resulting
conmpound (V)

mp (V) 20 WD 98/ 4267
PCT/ EP98/ 01700 26

10

15

20

()

which comprises the following steps:

i) reacting an imino ester of formula(Vl), wherein R, represents a
bromine or iodine atom and Rg is a suitable chiral group Rg as defined
above or a carboxylic acid protecting group R, as described in formula
(1), with a compound of formula (VII) in which R; represents a C,4 alkyl
group and R, is a hydrocarbysilyl group or a suitable carboxylic acid
protecting group, fol!owed; if desired, by the conversion of the resultant

.. compound of formula (V) wherein R, is hydrogen into a compound of

formula (V) wherein R; is a nitrogen protecting group and

OSIR,

N//\OI/O\RG /\//’k

OR,

(V1) (Vi)

ii) cyclisation of the resulting compound (V)



[err] 5 in which Rerr] is a bromne or iodine atom Rerr]
represent‘g Wg&gen or a nitrogen protecting groyerA®sioi7deS 2
hydr ogen P F'"a suitabl e carboxylic acid protecting group and
R err] Tepresents-a.suitable chiral gr R5 or a carboxylic acid
pr ot eGty roup Rlerr] and thereafter, 1f necessary, renovi ng

t he c;mﬂﬁﬂﬂ”"ﬁﬂmﬁfm ng group R4 and any nitrogen 10 protecting
group L 7. A process as clained in _clains 4 or 5 wherein the
internmediate (I Sis* prepared accordi Q:Bs t he process of claim®6.
15 8. A pharmaceutical conpositionyconpri Sil g a conpound as clainmed in
claim2 or claim3 in adm xture wt One, or re physiol ogically

acceptabl e carriers or excipients—= | 2 9. The use of a conpound as

claimed in claim2 or claim3 in|the 20 manuf acture of a nedi cament for

ant agoni sing the effect of excit — L~ ?)na;‘no aci ds upon the NVDA
und as P4

recept or conpl ex. 10CGH"A ¢ qved in claim2 or claim3
for use in therapy. 25 11. A nethodlof treatment of a mammal including
man for conditions wher e ant agonBsi ng the effects of excitatory

am no aci ds on the NVDA receptor conplex is of therapeutic benefit

conprising adm ni stration of an Mf ective anount of a conpound as

claimed in claim2 or claim3.
5 in which R, is a bromine or iodine atom, R; represents hydrogen or a

nitrogen protecting group R, is a hydrogen atom or a suitable carboxylic
. _acid protecting group and R6 represents a suitable chiral group R; or a

-+ carboxylic acid protecting group R; and thereafter, if necessary,
- removing the carboxylic protecting group R, and any nitrogen
10 . - protecting group R, |

- ;.3.‘-}?. A process as claimed in claims 4 or 5 wherein the intermediate (V) is
prepared according to the process of claim 6.

15 8. A pharmaceutical composition comprising a compound as claimed in
claim 2 or claim 3 in admixture with one or more physiologically
acceptable carriers or excipients.

9. The use of a compound as claimed in claim 2 or claim 3 in the
20 manufacture of a medicament for antagonising the effect of excitatory
amino acids upon the NMDA receptor complex.

10. A compound as claimed in claim 2 or claim 3 for use in therapy.

25 . 11. 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
an effective amount of a compound as claimed in claim2 orclaim 3. -



