WO 01/ 42238 PCT/ EPO0/ 12335 1 Heterocyclic Derivatives The present
invention relates to a novel salt of enantionmer A of 7-chloro-4- 38

- pheny! -SOM/A338i di nyl i dene) - 1, 2, 3, 4- t et r ahydr o- 2- qui nol i Ff/EP04? Bxyl | c
acid or a solvate thereof, to processes for its preparation, to
pharmaceutical conpositions containing it and to its use in therapy and in
particularly its use as nedicine for antagonising the effects of excitatory
am no aci ds upon the NVDA receptor coqipl ex. 10 The conpound

7-chl or o- 4- ( 2- oxo- 1- phenyl - 3- pyrrol i di nylidene)-1, 2,3, 4-

t et rahydr o- 2- qui nol i necarboxylic acid of forrmula (I) is inter alia
described in WO 99/64411 whi HetelotyctiefDarivativgshysi ol ogi cal | y accept abl e
salts thereof and nore particularly it describes an enantioner of the
conmpound of formula (1), which is referred to therein as enantioner A and
a sodi um sZhe presenhiavedtion pelates o a®ogel salopHenantiomer A20f Tiohlaraaht | omer A
of 7-chlor 2 [4i Sl p&g@r
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exists a npﬁdrrﬁ@éedti&l %@Wmﬁﬁbr{socé}ﬂaﬁf #r Sl ltcﬁl it dsvm MréQPbﬂdflﬁr ease
25 of isolation IP z% ‘bﬁﬁ% scal.e. ma ufac ure.and L 1?% c% orrrulatlng
into an aPREGHIEY YRR ES T6H! NHNY JNBaETTRHP O g¥eory
requi r emenamire acudrsalpommeenwmmrgcembr b(ympldxher enantiomer A or sodium
salt thereof. WD 01/42238 PCT/ EPO0/ 12335 2
10 The compound 7-chloro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-
tetrahydro-2-quinolinecarboxylic acid of formula (1) is inter alia described in
WO 99/64411 which also refers to physiologically acceptable salts thereof
and more particularly it describes an enantiomer of the compound of
formula (1), which is referred to therein as enantiomer A and a sodium salt
15 thereof.
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20
The enantiomer A of 7-chloro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-
1,2,3,4-tetrahydro-2-quinolinecarboxylic acid is a particularly potent
antagonist of the NMDA receptor complex, and for its use in medicine there
exists a need for the compound to be prepared in a form suitable for ease

25 of isolation in a large scale manufacture and for ease of formulating into an
acceptable product for administration to patients. These requirements are
not conveniently met by either enantiomer A or sodium salt thereof.



It has been found that the meglumine salt of enantioner A can readily be
prepared and isolated suitable in a pure formby a process that is suitable
for use WP Y4ZBge scale, and the said salt can be convenP€HEPY/BEBai ned
with 5 the required high degree of purity and good stability and thus
fulfils the exacting criteria required in the preparation of

phar maceuti cal conpositions for admnistration to patients. The present
invention thus provides the neglum neysalt of enantionmer A of 10

7-chl oro-4-(2-o0xo-1 -phenyl -3-pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-

qui nol i necarboxylic acid of formula (1) or a solvate (e.g. hydrate) thereof
(hereinafter referred to as the conpound of the invention). Particularly
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ern expressed ‘'as Theta (0)

by the fol| ow |ffract|on
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cryst@l | i né-chtorovb{2-oke- rphenyh R pymsalidingidemedrit, 2 Sndtetratofdrd-2hl or o-
quinolinecarboxylic acid of formuia (I) or a solvate (e.g. hydrate) thereof

(hereinafter referred to as the compound of the invention).

Particularly the invention provides the meglumine salt of enantiomer A of 7-
15 chloro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2-
quinolinecarboxylic acid in a crystalline form.

More particularly, according to one embodiment, the invention provides for

a hydrate crystalline form of the the megiumine salt of enantiomer A of 7-
20 chloro-4-(2-oxo-1-phenyi-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2-

quinolinecarboxylic acid (hereinafter referred to as form 1),

characterised by the following X-ray powder diffraction pattern expressed

as 2 Theta (0) value
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17.242 22.921



4- (2- oxo- 1- phenyl -3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2 5

qui nol i necarboxylic acid (hereinafter referred to as form2) characterised
by the WOPV#RHBhg X-ray powder diffraction pattern expredSEFPAUIBS et a (8)
value Angle 2 0 5.480 19.553 25.225 8.233 20.505 25.802 10.942 21.939
26.484 15.299 22.787 27.524 16.424 23.154 27.865 16.658 23. 381 28.547
19. 116 24.194 38.345 10 The conpound of the invention can be obtained in
nore than one crystalline form It issto be understood that the invention
includes all such fornms or mxture thereof. The conpound of the invention
is an excitatory am no acid antagonist. Mre particularly it is a potent
antagoni st at the strychnine insensitive 15 glycine binding site

associated with the NVDA. receptor, conplex. As sych |t isS a potent
ant agoni st A6$OTAY M%p?@ﬁmg%ﬁ??ﬁﬁi'@%ﬂmome@ DFBHIglegffg( e usef ul
in the treahother coystalting dotm a@f tioé meglumin salt ddremgmtiomernfe of dectdenoer at i ve

di seases. s.th j f nt of neurotoxic
injury whi %ﬂgp&rﬁ'\@%ﬁﬁg%ﬂéIOﬁgﬁs'giéeﬂe)éﬁﬁt%{ﬂ%%%@%{?c stroke, henorrhagic
strokdé, cequibolihedarbhxylicaaciddhetsinaftervatarsgshtn akypon(d) charactedsseby a,
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invention I's useful®in 't treatnent of "chronic neurodegenerative di seases
such as: H@A¥€ngdon's di sease, Al zheiner's senile denentia, anyotrophic

| ateral sclerosis, GQutaric 25 Acidaem a type, nmulti-infarct denmentia,
status epi eéhgggf, contusive injuries (e.g. spinal cord injury and head

injury), p ection induced WO 01/42238 PCT/ EPO0/ 12335 4
neur odegerati on (%480 Al DS, encephal 09&53es), Down syndrd5225ocul ar

8.233 20.505 25.802

10.942 21.939 26.484

15.299 22.787 27.524

16.424 23.154 27.865

16.658 23.381 28.547

19.116 24194 38.345
10 The compound of the invention can be obtained in more than one

crystalline form. It is to be understood that the invention includes all such
forms or mixture thereof.
The compound of the invention is an excitatory amino acid antagonist.
More particularly it is a potent antagonist at the strychnine insensitive
15 glycine binding site associated with the NMDA receptor complex. As such it
is a potent antagonist of the NMDA receptor complex. This compound is
therefore useful in the treatment or prevention of neurotoxic damage or
neurodegenerative diseases. Thus the compound is useful for the
treatment of neurotoxic injury which follows cerebral stroke,
20 thromboembolic stroke, hemorrhagic stroke, cerebral ischemia, cerebral
vasospam, hypoglycemia, amnesia, hypoxia, anoxia, perinatal asphyxia
cardiac arrest. The compound of the invention is useful in the treatment of
chronic neurodegenerative diseases such as: Huntingdon's disease,
Alzheimer's senile dementia, amyotrophic lateral sclerosis, Glutaric
25 Acidaemia type, multi-infarct dementia, status epilecticus, contusive injuries
(e.g. spinal cord injury and head injury), viral infection induced



neurodegenﬁraéioR (e.g ?Iaucona), epi | epsy, schizophreni a, depression,

m gr ai ne, headaches including cluster headaches and or tension headaches,
anxi ety, WO4#2238 g infl ammatory pain and neuropat hi ¢ pai nsSTEPHEESgeni ¢

bl adder, irritable bowel syndrone and or visceral hyperal gesia, enesis,
irritative bl adder disturbances, drug dependency, including wthdrawal
synptons from al cohol, cocaine, opiates, nicotine (e.g. snoking cessation)
benzodi azepi nes and. inhibition of tojerance induced by opioids (i.e.

nor phine). 10 The potent and selective action of the conpound of the
invention at the strychnine-insensitive glycine binding site present on

t he NVDA r epeppdegeratiopl exgneyiDiSe emeapiHajophdtes),niDovdn usynggomenvesitiaonal
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et al., J Meigraineenheedaches7inclgling 1Gusterrnbeadaehes vengd A ti1gasiEt i on of
conpounds %ahﬁ@ﬂé@,veéﬁxi@@ pafH (é.8CinAAMNSABHN PairSaRS ifduBpathits bam)si te was
confirnmed in studies at ofther 1onotropi¢ known excitatory am no acid
receptor s. MEHIRIAME m%qsﬁﬁfuﬂﬂt%ﬁe %PM‘@' iSQOém%ﬁ%%r Y'S6RT I?‘@fpgf?ggﬁ'?ttl e or
no affi n|3t )ﬁrﬁéﬁis,t hi@rit&ﬁit/éli lfblaﬁjed 2stuksarmaise) dneg eplependency, including

a- am no- 3- roxy-b-ne -4-1soxazal e-proprioni i.d. A tor or
2 "Che. DRTBIPANAGERPEmS font BiRBRh GoBRREn eBEe Tk Bind S TnsmoRiRE 1o

i nhi bit NVDAssatibr)enenzouinadpinemand nintiliton of tojetdreepinsiticedriay apioidaul era C
et al., Z?I {%8@99;\@)' macol ogy (1990), 102, 551-552. The neuroprotective
activity of "t'he conpound of the invention may be denonstrated in the

m ddl'® cerebral artery occlusion preparation in mice, using the procedure

descri bed kycChH@Mu| HP sElechie alctionEoH #ReadmpeunBabf He intdar aegel ogy,
216 (_1992)@Fp. 335-.336. 'The,QS'bl'“E?y <ﬁf conpound ?f the i tion éo
alleviate WW'Q@HP?%"‘M‘(% CiRg SRHNS Steneresent &R %@%&“@é’ Qat i on
may be denggaipi@t eday eMEAdily422RBnEd HRMY t3A8entidnal crestmrocedures est s of
nicotine | ldgetlﬁlce ra%lilﬁp 1§ bife thhtehseirﬁ:%%cfneedl s&nsitive glycine binding site was
15 determined using the procedure of Kishimoto H et al., J Neurochem 1981,
37, 1015-1024. The 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 the compound of
the invention was found to show little or no affinity for the kainic acid
20 (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 may be found to inhibit NMDA induced
convulsions in mice using the procedure Chiamulera C et al,
25 Psychopharmacology (1990), 102, 551-552.

The neuroprotective activity of the compound of the invention may be

demonstrated in the middle cerebral artery occlusion preparation in mice,

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

The ability of compound of the invention to alleviate withdrawal symptoms
from nicotine following smoking cessation may be demonstrated in



described in C. Chiamulera et al., Arch. Pharnmacol., 358, 1998. The ability
of the conpound of the invention to inhibit pain nay be rated in
conventiglg’gqméﬁﬁl gesi c screen such as those described by éﬁgﬁﬁ@%ﬁ and
Denni s, Pain, 1977, 4:161-174; J.J. Bennett and J.K Xue, Pain, 1988, 41,
87-107. The invention also provides for the use of the conpound of the
invention for 10 use in therapy and in particular use as nedicine for
antagonising the effects of excitatoby am no aci ds upon the NVDA receptor
conpl ex. The invention also provides for the use of the conpound of the
invention for the nmanufacture of a nedicanment for antagonising the effects
of excitat cygnvengonal testaciads nigadinet tird DA netapset ousiognpheexprotedaredi ng t o
a further asneebedif®. ICHEMUIGE la30 ARER DI , 358BY H98 for

ant agoni sing the effects of excitatory ami no aci ds upon the NVDA recept or
conpl ex, conprising admnistering to a patient in need thereof an 20

ant agoni st ithearapility of thBecs@EBAHAdoP the hRveANEAT id0Ninhiblt Phinl &) be

appreci ated, b fﬁ{}@% skilled 1n tlhe flrt.that referhenc her$| n é}o t r eat ment
extendd to dpﬁﬁcg?) giir gon¥entignal a0ajgesic sUEERSUCAS BASe7e3qibad By seases
or synpt onfutRgssan antl Déwomis h&airh el I ret6 &11&d ; tUhat Béhmeetdmmdnd. KoXué he
conpound ofpgi}gyewégly‘ﬂr]tsiﬂ fequired for use in treatnent will vary with the

nature of the ' conditi'on being treated, the route of administration and the
age and the condition of the patient and will be ultimately at the

di scretion 19fe jhDentksh ékb%@iﬂbsﬁbb’ﬁfecﬁﬁ‘of "bh'é &ﬁﬂ?g@hd I&?Yﬁé’ﬁve@ﬂéﬁ?%re mpl oyed
f or aﬂ)glt human  treatnent wll typica ly be 1n e range o to 800ng per
day, $ependi&ftn thygRY @ IPRATHcYRT Weparinedisineder apgapnisipg e effects

PCT/ EPO0/ 123 8&kcit®omhamiriaciggupahnethal NROA rdcept@idsmipxdai |y dose will
typically be in the range 20-100ng, preferably 60-80ng per day. For oral
admnistration a daily dose wll typically be within the range 200-800ny,
e. g. 400- 60begnpentiateglsoprovided ési thed: stosfetheegoepowdoéthd inveatipn ésent ed i n

a single dgse dnscture of a medicament for antagonising the effects of excitatory
15 amino acids upon the NMDA receptor complex.

According to a further aspect, the invention also provides for a method for

antagonising the effects of excitatory amino acids upon the NMDA receptor

complex, comprising administering to a patient in need thereof an
20 antagonistic amount of the compound of the invention.

It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylactics as well as the treatment of established
diseases or symptoms.

25
It will further be appreciated that the amount of the 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
30 attendant physician. In general however doses employed for adult human

treatment will typically be in the range of 2 to 800mg per day, dependent
upon the route of administration.



di vi ded doses adm ni stered at appropriate intervals, for exanple as two,

three, four or re sub-doses per day. Wile it is possib t..for use
in theraﬁ' ,01§‘zé3gonpound of the invention 10 nay be adm ni%&yizg@“gtgst he raw

chemcal, it is preferable to present the active ingredient as a
pharmaceutical fornulation. The invention thus further provides a

phar maceuti cal formulation conprising the conpound of the invention
together with one or nore 15 pharnac@utically acceptable carriers thereof
and, optionally, other therapeutic and/or prophylactic ingredients. The
carrier(s) _must be 'acceptable' in the sense of being conpatible with the

ot her i ngr ddiusrfos parenterdl administratirs R daly dese wdll bnpigallyke trotheneangsci pi ent

thereof . ZQOT’(G’Orﬁ?, RﬁéﬁdWﬁO@Orﬁ%@ei BM@NEbrOsral aahﬁﬁgtrétﬁgrfgtqéiolﬁoars%r m

especi al | fornu ed for oral ar ent I n

Coourt hat ) uiil SR it Getanos 200RaRa: & an 08800Ra Phte¥apeul es 1 or
oral adm nistration may contain conventional 25 excipients such as binding
agents, for, _ex e u i a; lati bi.t ol .. cant h,

Tt Bye ofnE, drare, b8k oy MIRIerfiG B, HPeseiBi b &isind bXIREEBL Ys 1y ose.
sugar, m cdivided daisesnedmaiisteraess @l appropriateantgryalsalfer exampiesgshiwe or
sorbitol: h’HQéi Wt&,mgg?@egg‘g@gep&g .esi um stearate, stearic acid, talc,

pol yet hyl ene ‘gl ycol or silica; diSintegrants, for exanple, potato 30 starch
or sodium starch glycollate, or wetting agents such as sodium | auryl

sultphatel- IW:We_t ghbe;séssﬁm?_th@t,q@amg iﬂ?ﬁ@{zﬁbﬂlgh Tc@rﬁ‘ﬂﬁ@@ﬂéf‘ﬁ'@é'im{@?ﬁl% in the
art. a I qu epar.atl pns y De n arm o r exa , aqueous
or ' oy s uBIAS SRR RS BB cReiCHl, kb Preferab T Srogntae oo

present ed astive itigyegieatiasta gharnaeesticalfbrmolatibhh wat er or ot her suitable WO
01/ 42238 PCT/ EPQ)/ 12335 7 vehicle before use. Such liquid preparations may

contain conventional additives such as suspending agents, for exanple,
sorbi tol syhep,inventign  thued | furies, prbuvidese/a ugharmpcapticajel fatrmulation
hydroxyet h ikidO%%e cdmpORY Bt iRt $6getAbH ith WRe (G2 gel or
hydr o enat%%gh%bpe, 5 f%t slfr) emul si m//ai rllg a errllt sgg? or exlarrptk?ne, ﬁef:ﬁrﬁi n,
sor bi®an nmehwarmeaceitically acceptable carriers “thereof and, optionally, other
therapeutic and/or prophylactic ingredients. The carrier(s) must be
‘acceptable’ in the sense of being compatible with the other ingredients of

the formulation and not deleterious to the recipient thereof.

20 The compositions of the invention include those in a form especially
formulated for oral, buccal, parenteral, inhalation or insufflation, implant or
rectal administration.

Tablets and capsules for oral administration may contain conventional
25 excipients such as binding agents, for example, syrup, acacia, gelatin,
sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone; fillers, for
example, lactose, sugar, microcrystalline cellulose, maize-starch, calcium
phosphate or sorbitol; lubricants, for exampie, magnesium stearate, stearic
acid, talc, polyethylene glycol or silica; disintegrants, for example, potato
30 starch or sodium 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



acaci a; non-aqueous vehicles (which may include edible oils), for exanple,
alnond oil, fractionated coconut oil, oily esters, propyl or

et hyl aVGBﬂ%P?”solubilizers such as surfactants for exangeﬁmggﬁgg%rbates
or other agents such as cyclodextrins; and preservatives, for exanple,

met hyl or 10 propyl p- hydroxybenzoates or ascorbic acid. The conpositions
may al so be fornul ated as suppositories, e.g. containing conventional
suppository bases such as cocoa butter or other glycerides. For buccal
adm ni stration the conposition may take the formof tablets or 15 | ozenges
formul ated in conventional manner. The conposition according to the

i nventi on neghible beforel adeed $och lipmic prepadatiadsi mayt cantaom copvenfiea!i on or
conti nuous LQf.4si Q ' i ny j r t I unit
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propel | ant, 3 I i . i u ne,
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froma nebuliser. In the cage of a Y}gﬁ }/42538 CT/ EPOO/ 12335 " 8
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to deliver a netered amount. Alternatively, for adm nistration by
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The composition according to the invention may be formulated for
parenteral administration by injection or continuous infusion. Formulations
for injection may be presented in unit dose form in ampoules, or in muiti-
20 dose containers with an added preservative. The compositions may take
such forms as suspensions, solutions, or emulsions in oily or aqueous
vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively the active ingredient may
be in powder form for constitution with a suitable vehicle, e.g. sterile,
25 pyrogen-free water, before use.

For administration by inhalation the compounds according to the invention
are conveniently delivered in the form of an aerosol spray presentation from
pressurised packs, with the use of a suitable propellant, such as
30 dichlorodifluoromethane, tirchlorofluoromethane, dichloro-tetrafluoroethane,
carbon dioxide or other  suitable propellants, such  as
dichlorodifluoromethane, trichlorofluoromethane, dichloro-tetrafluoroethane,
carbon dioxide or other suitable gases, or from a nebuliser. In the case of a



| actose or starch. The powder conposition may be presented in unit dosage
formin, for exanple, capsules or cartridges of e.g. gelatin.,  or ﬁl i ster
packs fr¥RUMBE the powder may be adninistered with the BESHERPIZRS 10

i nhal er or insufflator. The conposition according to the invention may al so
be fornul ated as a depot preparation. Such |ong acting formul ati ons may be
adm ni stered by inplantation (for exanple subcutaneously or

i ntranmuscul arly) or by 15 intranusculgar injection. Thus for exanple, the
conpounds of the invention my be fornulated with suitable polyneric or
hydr ophobic materials (for exanple as an enulsion in an acceptable oil) or
i on exchangeegsasisad, aenosak thes plmsagg| ynit ohap lbe detérmineddsy providimgaapl e, as

a sparingl Kalglgltgtae(ﬁvf%l_a%hjetég%%-rgﬁopﬂﬂposi tions according to the invention

may cont ai tween e active ingredient, conveniently from
30- 95% for tablets and capsules and 3-50%for |liquid preparations. A

further asﬁﬁé?n(?(?fvem%ri BARTHisPATION BY irfRSatiorPbPFRUHNStN, the cBffidandsi on of
25 the conpound, of tg‘;rl nvention. us |r% one ferrbﬁ]odl nment compound of the
i nvenbi on ABGOTHINGILHE yepyon Mmaatakedthg fogn e 3 9ngP FEPRRTY A (1)
wi th nmegl ufgrigxdniple & potaler enixsiflthe onspmindrandr suitableatardet sgch as
act et one, tetrahydrofuran r o) . h h e i ntion
further prtﬁ‘f}%@s A ﬁ’bd)ﬁh%r pé{"}égﬂc%q{aggﬂﬁgﬁoﬂ%?u% @?%%n_etggi 'Hv.g}réﬁ ion in a
cryst al | i ndo$agerforOn) fo@288plPCTAEROS: D2 8aBridgeTofie.g.lgelattnpsbhgtest t he
invention | VS ' (L BrihistaR REtHPHEP i@ bibynt reating
a sol uti onb%?ﬁ%g% ngr:[rlgﬁ ﬁ@obb%gﬁﬂﬁ%_%’(@ﬁ@%_ 1 I 4n
- phefQ| - 3- ipatasiardnsiyiflateine) - 1, 2, 3, 4- t et rahydr o- 2- qui nol i necar boxylic acid
in ethanol wi th neglum ne dissolved in water. 5 The reaction is carried out
at roomtenperature and in ap envijronnment, . free of the co nd of the
i nventi on ﬁe&%@%'t'?rﬁ@c%‘: % O‘Ithg IpY§Y4a I"i‘EWeaIs&r H?ngffﬁny%g%?ﬁsn%d by
crystal | i sagpstprebatdtiore ogpehnongfactihgdofmulatiohemay de administeresl by wat er
and a wat e|rmp AR a'tilc3)|ne (Porrgaer%a?nple subcutaneously or intramuscularly) or by
15 intramuscular injection. Thus for example, the compounds of the invention
may be formulated with suitable polymeric or hydrophobic materials (for
example as an emulsion in an acceptable oil) or ion exchange resins, or as

sparingly soluble derivatives, for example, as a sparingly soluble salt.

20 The compositions according to the invention may contain between 0.1 -
99% of the active ingredient, conveniently from 30- 95% for tablets and

capsules and 3-50% for liquid preparations.

A further aspect of the invention provides a process for the preparation of
25 the compound of the invention.

Thus in one embodiment compound of the invention may be prepared by
treating a solution of the enantiomer A (I) with meglumine in a suitable
solvent such as aprotic solvent (i.e. actetone, tetrahydrofuran) or alkanol

30 such as ethanol.

The invention further provides a method for producing the compound of the
invention in a crystalline form.



10 antisolvent. Suitable water m scible organic antisolvents for use in the

crystallisatiaon include al kanol (e.g. ethanol, IM (eth t ol 95/5)
or isoprgﬁh 6??? acetone or acetonitrile. A particularlsﬂgbﬁeﬁ%ﬁgﬁt wat er
m sci bl e organic antisolvent is ethanol or 15 acetone. Conveniently the
crystallisation process is carried out by adding the antisolvent to a

sol ution of the conpound of the invention dissolved in water. 20 In a
further enbodi ment of the process, thg crystalline form2 may be obtained
by crystallisation of the conmpound of the invention froma mxture of

sui tabl e organic solvents. Thus, form 2 may be obtai ned by dissol ution of

t he conpounthws théecondBoumy exfittheninventiors in thydrateocrystaliine dbmefforfri 1§.

. . ; §
wn o suit B DPGaRR e &y ERYA solfih oL SaRRtarser (L8 -l e
(et hanol / nedXmidiheygyl-8ypysrolidinydigeng k@, 3, 4eetrahydior- 3tquinalimecartioxytic g.
acet one, teééi@mygfﬁdg ¥h ,gbgmnqhgrge;%% inSkhgracetate, toluene, or

acetonitrile). 30 . process I's pr y carried out at a tenperature
rangi ng bet W FP3MIONjscaryes out abtoam pemperaiore andsn arenyieorsnenrtiresrer A of

t he compoursfthé Eomnpblad Of themvebeopieiySdilinageahdi.ng to the processes
described in WO 99/64411 which is incorporated by reference. In a
preferred enbodi nent, the enantiomer A of the conpound of formula 5 (1)
may be prepEhedrysialine feos @l ecay vbtaimay riat Crystafitvatiopsofsthef carappenaidg  of
formila (1lheWrhRntighUkbfh 35BSk Gatdh AnBULE WAEM midtintd Stganic
10 antisolvent.
Suitable water miscible organic antisolvents for use in the crystallisation
include alkanol (e.g. ethanol, IMS (ethanol/methanol 95/5) or isopropanol),
acetone or acetonitrile.
A particularly convenient water miscible organic antisolvent is ethanol or

15 acetone.

Conveniently the crystallisation process is carried out by adding the
antisolvent to a solution of the compound of the invention dissolved in
water.

20
In a further embodiment of the process, the crystalline form 2 may be

obtained by crystallisation of the compound of the invention from a mixture
of suitable organic solvents.
Thus, form 2 may be obtained by dissolution of the compound of the
25 invention in a suitable organic solvent (i.e. N,N-dimethylformamide or 1-
methyl-2-pyrrolidone) followed by treatment with a suitable organic
antisolvent such as alkanol (e.g. ethanol, IMS (ethanol/methanol 95/5) or
isopropanol) or an aprotic solvent (e.g. acetone, tetrahydrofuran
dichloromethane, ethylacetate, toluene, or acetonitrile).
30 The process is preferably carried out at a temperature ranging between 20-
45°C.



Cl NO2R (Il) 10 wherein Ris a carboxyl protecting group. Suitable
carboxyl protecting group R for use in this reaction includes Cl-4 al kyl
such as H&‘H{i‘lz?”et hyl, propyl, butyl or aryl methyl groupsPSHER%ES3Shenzyl ,
ni trobenzyl or trityl. 15 The reaction is conveniently carried out in an
aprotic solvent such as DMSO, tetrahydrofuran in the presence of a

sui tabl e aqueous buffer (i.e. citrate, phosphate buffer or CaCl2). If
required, a solubilising agent such 48 Tween-80 may be added to the
reaction mxture. In a further process the enzyne nmay be i nmobilized and
the reaction is 20 carried out in essentially "neat" water-saturated

or gani ¢ solfbenesasiiemessA abithg| carapeunditofi fetmea 6 eyt banpreparedhol . The
ster eosel egEiYBIRNZITBIHL PiESesS SediribedPRUNARD OlhofedaMl awhich) jwi th
ferulic acjd esterase 1n a pure formis novel and represents a further
aspect  25NGPTRABE QY FefeseNcan 01/ 42238 PCT/ EPOOY 12335 11 The i nvention
a|h|SO exze?ﬁﬁatmeflé‘rﬁedregibddimmahé em‘ar?i_bgmri@rqrthé smpound of formula
chlorp-4-(2;0x0-1-p - 3- r i dene) - -te ro-2-

qui not'i necé)r HWytP? ﬁg@%@@?ﬂﬂ%ﬂé%ﬁ %’?Zyg)'%tbq 6%‘?@&5&%%%@989%& epar ed
from t he eofdforinaiae(l!)Avith férolicratid gstgraskiicla puere foean obt ai ned by 5
stereosel ective enzymatic hydrol ysis of conpounds of fornmula (I1) with
ferulic acid esterase in a pure form glumne is commercially avail abl e
(Aldrich). 10 In the Intermedi ates and Exanpl e unl ess ot herw se stated:
Melting points (mp.) were deter d on a Gall enkanp m p. apparatus and
are uncorrected. Al tenperatur r to C. Proton Magnetic Resonance (1
H NVR) spectra were recorded at , chemi cal shifts are reported in
ppm downfield (d) from Me4Si, used as internal standard, 15 and are
assigned as singlets (s), d), doublets of doublets (dd),

Cl

(in

10
wherein R is a carboxy! protecting group.

Suitable carboxyl protecting group R for use in this reaction includes Ci4
alkyl such as methyl, ethyl, propyl, butyl or arylmethyl groups such as
benzyl, nitrobenzyl or trityl.

15 The reaction is conveniently carried out in an aprotic solvent such as
DMSO, tetrahydrofuran in the presence of a suitable aqueous buffer (i.e.
citrate, phosphate buffer or CaCl2). if required, a solubilising agent such as
Tween-80 may be added to the reaction mixture.

In a further process the enzyme may be immobilized and the reaction is

20 carried out in essentially "neat" water-saturated organic solvents such as
methyl tert-butyl ether or tert-amyl alcohol.

The stereoselective enzymatic hydrolysis of compounds of formula (ll) with
ferulic acid esterase in a pure form is novel and represents a further aspect
25 of the invention.



triplets (t), quartets (q) or nultiplets (m. Colum chromathography was
carried out over silica gel (Merck AG Darnstaadt, German)cll%. U=1,8-

di azobi cYQUHEH34, 0] undec- 7-ene. The X-ray powder di f f r ackGEPU4RBEr 0 of a
crystalline form of the compound 20 of the invention was obtained by

| oadi ng the sanple into the diffractoneter (Sienens D5005 X-ray
diffractoneter equi pped with 0/0 gonioneter, scintillation counter and
graphite nmonochromator. The diffractometer was set up with the

i nstrunental paraneters given below Instrunmental paraneters 25
MONOCHROVATI C RADI ATI ON: Cu - 1.54056/1.54439 20 RANCE: 2-40 20 GENERATOR
VOLTAGE CUF%QEe\rrnve:tmIow sleorextend@P tSIthE: meghmine Jalivief RERNEDERr & ofet- -1 30

ROTATI ON: | _S:,Cﬁ:_ r E HOLDER: round
cavity on %W@é%/ggr ound ﬁ%q’(' Jﬁe s%@:ogﬁue 1’ 't%a‘:' ;E:ée)[d&n s anal ysed usi ng
the data evadinglinesaraom offersniga (\hkpt)@/sm@tg thereeipaben ayeparet

Enanti onmer fforheties Serﬁ&tﬁbrﬁérngd\ eoﬁﬁ@ﬂhhl@mif ‘Mﬁ@'ﬁ RS obsdre ShaMRR Hhem stry
was no, detet\rm ned |.nter medi % Q% f

2- (5- chl or 0*'9"9956 V?u%%yfﬁg‘ffeﬁygmhé i3 9 compauidsoRt Jprmulandl) ithi or o
ani | i ne (9.fégiliciatideygterataigne pUitdform.) et hyl gl yoxylate (50% solution in
toluene, 14.6 mM) and MJSH4 (2 g) were added and the resulting suspension
was refluxed overnight. It was then filtered and concentrated to dryness
under hi gh Megluminets eogniescially gvailabla¢Aldichgsul ting brown oil was

di ssol ved in di chl oronmet hane (150 ml) cooled to - 78C and Ti Cl 4 (99.995%
purit was added via s%rxl nge. The suspension was stirred 15 mn at

- 78C, 1y0c hen '%I”P%\'/ﬁé@”’f‘@d‘@é@sr@@% mpje uniess otherwise stated:
Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus

and are uncorrected. All temperatures refer to °C. Proton Magnetic
Resonance (1H-NMR) spectra were recorded at 500 MHz, chemical shifts
are reported in ppm downfield (d) from Me4Si, used as internal standard,
15 and are assigned as singlets (s), doublets (d), doublets of doublets (dd),
triplets (t), quartets (q) or multiplets (m). Column chromathography was
carried out over silica gel (Merck AG Darmstaadt, Germany). DBU = 1,8-
diazobicyclo [5,4,0]lundec-7-ene.
The X-ray powder diffraction pattern of a crystalline form of the compound
20 of the invention was obtained by loading the sample into the diffractometer
(Siemens D5005 X-ray diffractometer equipped with 6/6 goniometer,
scintillation counter and graphite monochromator. The diffractometer was
set up with the instrumental parameters given below:

Instrumental parameters
25 MONOCHROMATIC RADIATION: Cu - 1.54056/1.54439
20 RANGE: 2°-40° 26
GENERATOR VOLTAGE/CURRENT: 40kV/50mA
STEP SiIZE: 0.02° 26
TIME PER STEP: 2 secC’’
30 ROTATION: on
DIVERGENCE/ANTISCATTERING SLIT: variable
SAMPLE HOLDER: round cavity on low-background plate.
The spectrum obtained was analysed using the data evaluation software

EVA3.0.



m n before being cooled again to -78C. Allyltributyltin (17 m) was then
added and the reaction allowed to proceed for I h. The bl ack 55 % on was
15 pour SWOPHEZ3D00 m of ethyl acetate and washed first WtAte /yé %Jrat ed
solution of NH4Cl (2 x 150 m), then with water and brine. The organic
phase was dried and concentrated to give the crude product, which was
purified by columm chromat ography (cycl ohexane, then cycl ohexane/ et hyl
acetate 98/2) to give the title conpgund (10.4 g) as a colourless oil. 20
NVR (CDCI3) 8 (ppm 7.57 (d, 1 H), 6.49 (dd, 1 H), 6.45 (dd, 1 H), 5.79 (m
1 H, 5.25 (dd, 1 H 5.24 (dd, 1 H), 4.83 (d, 1 H, 4.25 (q,2H), 4.13 (m 1

H, 2.66 E(rféntlghﬂer IA 3feféts, t8H)a Isirigte medanatiomar 2kho3e Eabyoblute stereo
2-(5-chl or i odoani |l i.n ox but anoate A solution of internediate 1

(5. 29) |n°8PEH$t6YW?§trP1%{ ? ) was cooled to -78C and ozone was
bubbl ed through it until the cI ear solution becane brick-red. At this
point the flux of ozone was interrupted and the solution was purged with

ni t rogen ﬁr?fer?hefcﬂ ynutes. Triphenyl phosphine (7.1g) was 30 added and
co-nfrrm'eaiéllllor

stirring 1.5 h, without control of the tenperature. The

][esultt' ntgﬁgktﬁ#%g%ﬁ|w2ﬂedbahn.#m-p§n@n@atayI acetate and washted .
I rs W er an
WO 01/ 42238 wepletingupl 23880 4 Shigre ABINGHS: )g'Q y ‘rél‘r%?é‘& C\@Z’ ‘%8

Cﬁncenz r a@%xy@tgl(se%h b@lu@b?d@ tolpeadudd .6 mii amd WgSQu(2 fg)ewbrb)addﬂdurm
cnronmat ogr a exane/ e

corrpoundg 84%‘)e 5%5% %ISHSPF@%'QXOW?Q '%hﬁ)&?e‘% %NE%%%{ qt gvn%/ gﬁ%gﬂtt{alte'de

7 57 (d ianHDcorﬁceErBra(tdd tzb eoyne6s5nnc(andmgh5vapua)n at Tzhe46 (m 1

chI O&%S%grk%é)rgwg Hii?ol@eaaq(&lﬁhlé}??m%ﬂh%h%r(ﬁ%' ﬁﬂﬁc@oléﬂ t5-Et hyl

- OXO0- rrolid
but anoat e 783@) apy- Z'J@t«ihﬁ d?{th)Yo"fzmlé)dwaﬁl ?ﬂﬁﬁg vigg sy?lnge e

4- (2- oxo- Ly phensibn Jvd 5fivbd dlsnry]m derrchuiananbwedhd ﬁarnat@ﬁloxxeurqrs of
e b i i 2o 8o 7 Al By 17 ) S © (-7
added and the reaction allowed to proceed for 1 h. The black solution was
15 poured into 200 ml of ethyl acetate and washed first with a saturated
solution of NH4Cl (2 x 150 ml), then with water and brine. The organic
phase was dried and concentrated to give the crude product, which was
purified by column chromatography (cyclohexane, then cyclohexane/ethyl
acetate 98/2) to give the title compound (10.4 g) as a colourless oil.
20 NMR (CDCls) & (ppm) 7.57 (d, 1H), 6.49 (dd, 1H), 6.45 (dd, 1H), 5.79 (m
1H), 5.25 (dd, 1H) 5.24 (dd, 1H), 4.83 (d, 1H), 4.25 (q,2H), 4.13 (m, 1H),
2.66 (m, 2H), 1.30 (t, 3H)

Intermediate 2

25 (+)-Ethyl 2-(5-chloro-2-iodoanilino)-4-oxobutanoate
A solution of intermediate 1 (5.2g) in dichloromethane (150 ml) was cooled
to -78°C and ozone was bubbled through it until the clear solution became
brick-red. At this point the flux of ozone was interrupted and the solution
was purged with nitrogen for a few minutes. Triphenyl phosphine (7.1g) was

30 added and stirring continued for 1.5 h, without control of the temperature.
The resulting solution was poured into 200 ml of ethyl acetate and washed
first with a saturated solution of NH4CI (2 x 150 ml), then with water and




continued overnight at -20C. The crude solution was poured into 200 m of
ethyl acetate and washed with a saturated sol ution of NH4CI1H8 %330 m),
15 then WQH/4&¥Ber and brine. The organic phase was dried PG P‘E%lﬁ ntrated
to give the crude product as a 4/1 m xture of 4a/4b conpounds. Purification
by col um chromat ography (cycl ohexane/ ethyl acetate 80/20) gave the title
4a (2.16 g) and the 4b (0.5g) conpounds as colourless oils. Internediate 3a
20 INMR (CDCI3) S (ppm 7.72 (d, 2H),437.56 (d, 1 H), 7.38 (t, 2H), 7.16 (t,
1H, 6.6 (m 1H, 6.50 (dd, 1 H), 6.49 (d, 1 H, 4.88 (d, 1 H), 4.26 (m
3H), 3.87 (t, 2H), 2.79 (m 4H), 1.30 (t, 3H) Internediate 3b 1NVR (CDCl 3)
S (ppm 7. &irled, TR)arga@nib2pHake Wald) dridd 2hd toneéhtratedlto give theHerude25 6. 47
(d, 1 H, , 4.13
(m 119 et i e B By chpfhn chgliergipgudafiyail

| nt er medi atacedate)8@20yto give the title compound (2.4g) as a colourless oil.

7-chl or o- 4-1 nyl e

t et rahydr o- g‘&guu@'ﬁ % ?ﬂ@g@ )ae':ore& “ig y57d§'(|p iH;- @5§Se 3b (3709)
ool Siene. {4199 {d. Tk SARABA Hb 4 25 48r87). 5108 (e A L'é‘ép(ﬁa%@(? 4g) and
PdCl 2 (2.52g) were added The resulting solution was warnmed to 100 C and

stirred forI ﬁh. Th!e!sgspensi on was chilled to 20-25 C and tol uene (2.6nm)
was added. : PCT/ EPOO/ 12335 14 The reaction m xture was washed

with NHACI @88 ( 3x5. E+Eth)/l and wﬂt—(ér—chl(oﬁsom lddoaﬂ‘hao@ﬁgw;mﬂmh&
filtered ove ) then it
was distil %
cool ity to4 The

precipitater s%luﬁdr?cbff Pfter%lﬂed'iQ@ D tb@@; i in ‘%’étcﬁmirﬂ@r @I@)O Ay 5@-?'1'9(1 W th
a mxture tol uene/isooctane soljid. was dried in
vacuum at Tmeﬂ@édfaé‘?' 6n 19 @ijab@ h@3t |”?| eW%%ﬁdﬂ?g &8, St HFSsol i d
(210g). m ponlifled @2Ernight at -20°C. The crude solution was poured into 200 ml of
ethyl acetate and washed with a saturated solution of NH4Cl (2 x 150 ml),
15 then with water and brine. The organic phase was dried and concentrated
to give the crude product as a 4/1 mixture of 4a/4b compounds. Purification
by column chromatography (cyclohexane/ethyl acetate 80/20) gave the title
4a (2.16 g)_and the 4b (0.5g) compounds as colourless oils.
Intermediate 3a
20 '"NMR (CDCl3) & (ppm) 7.72 (d, 2H), 7.56 (d, 1H), 7.38 (t, 2H), 7.16 (t, 1H),
6.6 (m, 1H), 6.50 (dd, 1H), 6.49 (d, 1H), 4.88 (d, 1H), 4.26 (m, 3H), 3.87 (t,
2H), 2.79 (m, 4H), 1.30 (t, 3H)
Intermediate 3b
'"NMR (CDCls) & (ppm) 7.69 (d, 2H), 7.52 (d, 1H), 7.38 (t, 2H), 7.17 (t, 1H),
25 6.47 (d, 1H), 6.44 (dd, 1H), 5.98 (m, 1H), 5.00 (d, 1H), 4.22 (m, 2H), 4.13
(m, 1H), 3.84 (t, 2H), 3.2-3.6 (m, 2H), 2.85 (m, 2H), 1.26 (t, 3H)

Intermediate 4

(+)-Ethyl 7-chloro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-
30 tetrahydro-2-quinolinecarboxylate ,

To a solution of intermediate 3b (370g) in toluene (5.2lit), Triethylamine

(248ml), Triphenylphosphine (7.4g) and PdCl; (2.52g) were added. The

resulting solution was warmed to 100 °C and stirred for 2h. The suspension

was chilled to 20-25 °C and toluene (2.6ml) was added.




10 INMR (DVBO): 7.72 (m 2H); 7.39 (m 2H): 7.20 (d, 2H); 7.15 (m 2H);

6.96 (dd 1 6.74 (d, 1 H: 6.57 (dd, 1 H):; 4.29 (dd 1 1
H) : %3 H: 3.93 (m 1 H: 3.82 (m T)H) 3. 65(9 (rﬁ&iﬂﬁ?mﬁgzo(?]m 1

H) . 2 92 (m 2H); 2.92 (m 2H); 0.93 (t, 3H). 15 Exanple | (-)Meglum ne
salt of enantioner A of 7-chloro-4-(2-o0xo0-1-phenyl - 3-
pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-guinolinecarboxylic acid (form 2)
Met hod A 20 16.5g of Lipase Amano AP1#4 (Aspergillus niger |ipase) were
suspended in 360m of 0.1 Mcitrate buffer (pH:3) in a stirred vessel at

15C. 27.5g_of intermediate 4 were dissolved in 19 of di nmet hyl sui phoxide
at 20C anthe hieactenumigHreagwes waghed wath, S %que(?»@ﬁb@r@ﬁ@ waterr i ng.

20 vor o adg AT TS, OFEaI8 layeiGuko Madw byard ckliteppadiard Iteis Haghed L8 or
S C r

Sl e on with gefuengs (THEF Begroy waai isted res SRRubE CTaatl e P e od s o

;683 anﬂl t henrdacht e134itl. Aff@ueccbmlirtgato T=RkO-26°€, viesdetdned (BIRlitYaas drbppegd 0. 2M

o orl

obt i fod dresey i, The pethalite A SuDBHT A 3Pyl ithell it s ferd

acet one, tamghwashedrwith @f m:mmqtqhgewe/tsnozmﬂdf (1a8%lithnkhe yellamesotid | t r at e,

33mLof aNyaQueRKSnSAdiin Bt = 46% Y1 1h (0. BRI the'RlcPcafgBlnd Hicaso

obt ai ned suspension was di gested and the sol
01/ 42238 PeElioprejdiEd899). 15 275m. of acetone. After drying the crude title
conpound D olgmipedcas a yellow solid (16.2g). 4g of this crude corrpound

Er ot dr o %@é&bﬁﬁpaﬂﬂzz%mé’a%% BIC 21 R 2P 705 0y 0k &6 i el
t o obtai n (tHe 1pNr 6fAded, tiH); 6. 50 (ayuttd); als2@ (ge) 11d)y 4.aHi(ch, 113); 2583 (mm p.
186C. The fiinf 1o S QRO (S5 Bh, 4R, Flew@hY FA) 8120 (fh, Pty 3. 80ht!12) D20/ DVMEO

2.92 (m, 2H); 0.93 (t, 3H).

15 Example 1
(-)Meglumine salt of enantiomer A of 7-chloro-4-(2-oxo-1-phenyl-3-

pyrrolidinylidene)-1,2,3,4-tetrahydro-2-quinolinecarboxylic _acid (form
2)
Method A

20 16.5g of Lipase Amano AP12 (Aspergillus niger lipase) were suspended in
360m! of 0.1M citrate buffer (pH=3) in a stirred vessel at 15°C.
27.5g of intermediate 4 were dissolved in 190ml of dimethyl sulphoxide at
20°C and this solution added into the vessel under vigorous stirring.

The mixture was stirred at 37°C for 24hrs and 27.5g of filter aid (Dicalite)

25 were added to the reaction mixture which was then cooled to 20°C. After
addition of 275ml of aq. 0.2M hydrochioric acid the mixture was cooled to
+6°C and then filtered.

The filter cake was washed with 140mi of aq. 0.2M hydrochloric acid and
140ml of water before being dried.

30 The so obtained dried filter cake (55g) was extracted at 20°C with 660m| of
acetone, then filtered off washing with 220ml of acetone. To the filtrate,
33ml of an aqueous solution of meglumine (0.2g/ml) were added. The so
obtained suspension was digested and the solid filtered and washed with




95/5. 1H NMR (D20/DMSO 95/5) 5 (ppm 7.44 (2H, d), 7.37 (2H, t), 7.19
(11-12, t 10.7.16 (1 H d), 6.66 (1 H d), 6.58 (1 H dd 1H m,
3. 78-3.5%)’0(%(4,22%, 3.46 (1 H, dd), 3.99 (1 H, dd), 3.10 %W?““Z‘S?fs 3.05 (1
H d), 3.02 (2H, m, 2.64 (3H, s). [a]D= -321.7; a.=598 nm 20C conc ng/ m
0.12% sol vent =nethanol. Method B 15 To a warned at 35 C OA M Sodi um
citrate buffer obtained by mxing a OA M aqueous solution (412m ) of
citric acid and a OA M aqueous solutipsn (196m) of trisodic citrate

di hydrate into a jacketed reactor, an aqueous solution (Conc = 40ng/m) of
the enzyne ferulic acid esterase (19.6ml) and dinmethyl sulfoxide (98m)
wer e added.278mt bbacetonkt Afigr sloying ithe cradestifleicompa2®doivas wbéainediaste 4

(49g) in di)@lto%%’olﬁjbféz)%éﬁe (270m.) was added. Then the m xture was
- 0 f

stirred at : s. After cooling at 20C the reaction mxture was
extract ed t4g obthip crude companodevgredahen dissoheadin hHembpfwiater byabheatings

washed wi t hyasdih SR umon%fogﬂ'@l,@ v@é}g%& 591('?34'3940(?@13&%’?\9&0@@‘30 ,wsago%%

> but sone ¥aOBHENG AR d8BA JaRbiaiadntRPA SUCAImBRUH ABSHHRIESpibseLY 6
to a residual7s)0m.p. vzlgnas@‘_rre. Tth _acetongrr&1323ml) was added to the m'txture
d 20% uequs negl um sQl utian . ropped into xture.

The “resul {11 (HBcEngPd PRl e BibsBROTh, TR & T PREre O2QUASE i ¢
acetone 30 95190nl) and dried at 40C under vacuum for ca 16hrs to obtain the
d titl | : . . titl
compound was TR IPOBHSOIESEY (osh T ifTed 8280 8 B IS FDZ 1 o ©

cool et at 4586 (tHew!)al&fotidd,(D6&EY (Welsdd} chPed T Humaler3- 584350 h@Ham. t he
m xture seefled (Wt Bd?,@gbl(ﬁh,edewmwg% AagtRos (YR, A3/ %8238 H HTY. BRO/ 12335

16 (402m) s ‘then f'urther added and the resulting Slurry was stirred at
20C for 1(RF.-&hd at 2C for 2hrs and then solid was filtered washed with

acetone ( Jod@al-B2amd Mdr3a8inuma@er Cvesntimgainl 60Q% sbivent Eohsthahol. obt ai n t he
tithe Method B

15 To a warmed at 35° C 0.1M Sodium citrate buffer obtained by mixing a
0.1M aqueous solution (412ml) of citric acid and a 0.1M aqueous solution
(196ml) of trisodic citrate dihydrate into a jacketed reactor, an aqueous
solution (Conc = 40mg/ml) of the enzyme ferulic acid esterase (19.6ml) and
dimethyl sulfoxide (98ml) were added. To the resulting solution, a solution

20 of Intermediate 4 (49g) in dimethyl sulfoxide (270ml) was added. Then the
mixture was stirred at 37-38°C for 24hrs.
After cooling at 20°C the reaction mixture was extracted twice with 2-
butanone (1470 mL) and the organic layer was washed with a 6% sodium
chloride aqueous solution (2x980ml) and a 25% sodium chloride aqueous

25 solution (392ml) then, after addition of further 2-butanone (490ml) the
solvent was distilled off at atmospheric pressure to a residual 200ml
volume. Then acetone (1323ml) was added to the mixture and a 20%
aqueous meglumine solution (60ml) was dropped into the mixture. The
resulting suspension was stirred for 1h, then filtered, washed with acetone

30 (490ml) and dried at 40°C under vacuum for ca 16hrs to obtain the crude
titte compound as a yellow solid (26.9 g).
26.8g of the crude title compound was dissolved with water (107,2ml) at
55°C and after filtration cooled at 45°C. Then acetone (268ml) was dropped
under stirring and the mixture seeded with the title compound. Acetone



conpound (23g), mp. 185-187C. 5 Table 1 The X-ray powder diffraction

pattern of the product of Exanple I in terns of 'd' spacj ' fol | ows
Angl e 28VQW4PRE (A) 5.480 16.114 8.233 10.731 10.942 bORBRlo23 00
5.787 16.424 5.393 16.658 5.317 19.116 4.639 19.553 4.536 20.505 4.328
21.939 4.048 22.787 3.899 23.154 3.838 23.381 3.801 24.194 3.676

25.225 3.528 25.802 3.450 26.484 3.363 27.524 3.238 27.865 3.199

28.547 3.124 38.345 2.346 10 Exanpie 2 WO 01/42238 PCT/ EPOQ/ 12335 17
(-)Meglum ne salt of enantioner A of 7-chloro-4-(2-oxo-1-phenyl-3-

pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-guinolinecarboxylic acid éf orm
402mi) was then further added and the resulting slurry was stirred at 20°

for 1hr and at 2°C for 2hrs and then solid was filtered washed with acetone
(134ml) and dried under vacuum at 40°C for ca 16hrs to obtain the title

compound (23g), m.p. 185-187°C.

Table 1
The X-ray powder diffraction pattern of the product of Example 1 in
terms of 'd' spacings is as follows

Angle (°20) d value (A)
5.480 16.114
8.233 10.731
10.942 8.079
15.299 5.787
16.424 5.393
16.658 5.317
19.116 4.639
19.553 4.536

20.505 4.328
21.939 4.048
22.787 3.899
23.154 3.838
23.381 3.801
24.194 3.676
25.225 3.528
25.802 3.450
26.484 3.363
27.524 3.238
27.865 3.199
28.547 3.124
38.345 2.346

10 Example 2



1) (-)-Sodium 7-chl oro-4-(2-o0xo-1-phenyl -3-pyrrolidinylidene)-1,2,3,4- 5
tetra hydro I nol i necarboxyl ate~2.5g) was suspended i etate
(75m) aﬁ@”ﬁé?ﬁ%oted wi th aqueous HClI 1.5N (25m ). The orggﬁ%EM¥%€§r was
evaporated to dryness to obtain 7-chloro-4-(2-o0xo-1 -phenyl -
pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-quinoline -2- carboxyllc acid-as a
white foam (2. 3Q) mhich was di ssolved in ethanol (69m ) at 23C under 10
nitrogen and then a solution of negluhfne (1.25g) in water (5.3) was added

in 20 mnutes. The suspension was stirred at 23C under nitrogen for 24

hours. The solid was flltered and dried at 40C for 20 hours {z
112C. 1H NNRNe RO satt ©f enaptiomer 723 o2 {-chjloroA-#roxopt ph\env 345 (1H

9, 157 .@a..nnden@ A2 Sla Ko dhvafo SR iholingBthnofuitd ddiaHirdle) 4. 10

3.47 (LH W), 340 (1 H d). 3.38 (L H t), 3.16 (L H ), 2.98 (1 H m,

2.85 (1 H @-Sodiufd (1 H,  mM-chlofo-4 2(6xd=|1-dﬁé1 |-3- rf%rd@hﬂyhééne)ﬁ ey 4powder
rted in T 20 TabI e The

T Snefahfate R eE i BB G, i sI8PiRode e e YoBBIECT
is as foll diémihghd %adtedawuh gqiieousd.F3G61 .30 26m!).1The 63gahi84dyer Mas59
1,50, 12 kg deh, 10 Uiafetl? 113 Biah SHonboA% ey 42 5105
pyrrolidinylidene)-1,2,3,4-tetrahydro-2-quinoline -2-carboxylic acid_as a
white foam (2.3g) which was dissolved in ethanol (69ml) at 23°C under
10 nitrogen and then a solution of meglumine (1.25g) in water (5.3) was
added in 20 minutes. The suspension was stirred at 23°C under nitrogen
for 24 hours. The solid was filtered and dried at 40°C for 20 hours (3.0g),
m.p. 112°C.
'H-NMR (D20O/DMSO 95/5) & (ppm) 7.73 (2H, d), 7.38 (2H, t), 7.15 (1H, d),
15 7.13 (1H, t), 6.77 (1H, d), 6.45 (1H, dd), 6.40 (1H, bs), 4.10 (1H, bm), 3.79
(3H, m), 3.64 (1H, dd), 3.60 (1H, bm), 3.55 (1H, dd), 3.47 (1H, m), 3.40
(1H, d). 3.38 (1H, 1), 3.16 (1H, m), 2.98 (1H, m), 2.85 (1H, m), 2.78 (1H, m),
2.70 (1H, bm), 2.42 (3H, s).
X ray powder diffraction data are reported in Table 2.

20
Table 2

The X-ray powder diffraction pattern of the product of Example 2 in
terms of 'd' spacings is as follows

Angle (°26) d value (A)
4.356 20.270
11.263 7.849
11.659 7.584
12.757 6.934
12.877 6.869
13.962 6.337
15.482 5.719
17.242 5.139
18.641 4.756




18 18.725 4.735 20.546 4.319 21.362 4.156 22.234 3.995 22.379 3.969
22.801 3,897 _22.921 3.877 22.993 3.865 23.681 3.754

25. 598 WAYA2B] go3 3 321 28.753 3.102 Pharnacy Exanpl g’gcpfﬁ;‘"’éé%gul es/
Tabl ets Active ingredient 20.0mg Starch 1500 32.5ng Mcrocrystalline
200.0ng Cellul ose Croscarnel | ose Sodi um 6. 0ng Magnesium Stearate 1.5ng 5
The active ingredient is blended with the other excipients. The bl end can
be wused to fill gelatin capsules or1@onpressed to formtablets using
appropriate punches. The tablets can be coated using conventional

techni ques and geat+hgs—i0-—B—Fablqts—Aetive—ngredrenty 20. Ong  Sor bi t ol
200.0mg M crocrystallinetgi@s50ng WO (1/ 42238 BE35 EPO0/ 12335 19

20.546 4.319

21.362 4.156

22.234 3.995

22.379 3.969

22.801 3.897

22.921 3.877

22.993 3.865

23.681 3.754

25.043 3.553

25.598 3.477

26.823 3.321

28.753 3.102

Pharmacy Examples
A. Capsules/ Tablets

Active ingredient 20.0mg
Starch 1500 32.5mg
Microcrystalline 200.0mg
Cellulose
Croscarmellose Sodium 6.0mg
Magnesium Stearate 1.5mg
5 The active ingredient is blended with the other excipients. The blend can be

used to fill gelatin capsules or compressed to form tablets using appropriate
punches. The tablets can be coated using conventional techniques and

coatings.

10 B. Tablets

Active ingredient 20.0mg
Sorbitol 200.0mg
Microcrystalline 70.0mg



Cel | ul ose Povi done 25.0ng Croscarnellose 6.0ng Sodi um Magnesi um St ear ate
1.5ng The active ingredient is blended with | actose, mcrocrystalline
cel | ul osWOMd223part of the croscarnel | ose sodi um The bl é’ﬂ’g@oﬁ?ﬁﬁul at ed
wi th povidone after dispersing in a suitable solvent (i.e. water). The
granule, after drying 5 and conm nution is blended with the remnaining
exci pients. The blend can be conpressed using appropriate punches and the
tabl ets coated using conventional teaghniques and coatings. C. Bolus 10
Active ingredient 0.1-32ng/m  Tronmetanol 1.0-5.0nmg/m water for injection
gs to 1 m The formul ati on may be packed in gl ass anmpoul es or vials and
syringes 15 with a rubbeCeflulogper and a plastic/netal overseal (vials
only). D. Infusion Activegipgredi ent 0.01-3.2 Trometanol 0.2-1.0ng/ m
20 5% dextrose injection Plsﬁ’og’é’ﬂ%oom The for rrun%?pg]r? may be packed in gl ass
vials or plastic bags. NoCuescareedosefects have ®HOBY observed when conpound
of the invention 25 has hggpmdm nistred to mce at the pharnacol ogi cal
active doses. WD 01/42238 PCI/EPQ0/ 12335 20 d a{ 1. The neglum ne salt
of enantiomer A of 7-chl oMagneghupSearaideny| - 3- .grrsng
pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-quinolinecarboxylic acid. 2. A
?g¥§ SlelslcPﬁ'@%ﬁéq?w%&gég%i%&%?%i@%eadswﬁh%c%ge,' rr}miccrlo%%zgﬂine %eudﬂ}?e Ghyst alline
part of the croscarmellose sodium. The blend is granulated with povidone

after dispersing in a suitable solvent (i.e. water). The granule, after drying

5 and comminution is blended with the remaining excipients. The blend can
be compressed using appropriate punches and the tablets coated using
conventional techniques and coatings.

C. Bolus
10 Active ingredient 0.1-32mg/ml|
Trometamol 1.0-5.0mg/m!
water for injection gs to 1mi

The formulation may be packed in glass ampoules or vials and syringes

15 with a rubber stopper and a plastic/metal overseal (vials only).
D. Infusion
Active ingredient 0.01-3.2mg/m|
Trometamol 0.2-1.0mg/mi
20 5% dextrose injection gs to 100ml

The formulation may be packed in glass vials or plastic bags.

No untoward effects have been observed when compound of the invention
25 has been administred to mice at the pharmacological active doses.



4. A process for the preparation of the conpound clainmed in any of the
clains 1. to 3 which conprises m xing enantioner A of 7-ch] oro-4-Hg%3-

0Xx0- 1- phg"ﬂ/‘fll‘%z%yrrol i di nylidene)-1,2,3,4-tetrahydro-2- qﬁ?%??o Rr boxylic
acid with nmeglumne in a suitable solvent. 15 5. A process for the
preparation of a crystalline formas clainmed in claim2 or 3 which
conprises crystallising the meglum ne salt froma mxture of water and a
wat er m scible organic solvent or frag@ga m xture of siutable organic
solvents.. 20 6. A pharnaceutical conposition conprising a conpound as
claimed in any of clains 1 to 3 in adm xture with one or nore

physi ol ogically acceptable carrier€lamsexci pients. 25 7. Use of a conpound
as claimed in any clainms from1l to 3 as nmedicine for antagonising the
effects of excitatory am no acids upon the NVDA receptor conplex. 8 A

met hod of treatnment of a mammal including man for conditions 30 where

ant agoni si nlgf t'!['lﬁe eﬁégmrﬁn@fsaw@f eAbAfiYmaMANef aC%M§r@nE(Qtt§>gd\lh/fb‘?}erryﬁsept or
co IS O er ape | C | C ri SI n m ni str 1onNn, o an
CPTReE ve amm R s et nes s etat R it 2t R BB GO e o 3

2. A crystalline form of the compound as claimed in Claim 1.

3. The crystalline form described in Example 1.
10
4. A process for the preparation of the compound claimed in any of the
claims 1 to 3 which comprises mixing enantiomer A of 7-chloro-4-(2-
oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2-
quinolinecarboxylic acid with meglumine in a suitable solvent.
15
5. A process for the preparation of a crystalline form as claimed in claim 2
or 3 which comprises crystallising the meglumine salt from a mixture of
water and a water miscible organic solvent or from a mixture of siutable
organic solvents..
20
6. A pharmaceutical composition comprising a compound as claimed in
any of claims 1 to 3 in admixture with one or more physiologically
acceptable carriers or excipients.

25 7. Use of a compound as claimed in any claims from 1 to 3 as medicine
for antagonising the effects of excitatory amino acids upon the NMDA
receptor complex.

8. A method of treatment of a mammal including man for conditions
30 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 any of claims 1 to 3.



