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present invention relates to a novel salt of enantioner A of 7-c|’h r 6%4-
(2- oxo- 1- phenyl - 3-pyrrolidinylidene)-1, 2, 3, 4-tetrahydro-2-quinoline 5
carboxylic acid or a solvate thereof, to processes for its preparation, to
pharmaceutical conpositions containing it and to its use in therapy and in
particul ar| Wa®42288e as nedicine for antagonising the NTEENE2PF excitatory
am no aci ds upon the NVDA receptor conplex. 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 WD 99/64411 which also defers to physiol ogically acceptable
salts thereof and nore particularly it describes an enantioner of the

conmpound of formula (1), whi cﬂeie??gfé%r%%ahpest herein as enantionmer A and

a sodiumsalt 15 thereof. C e enantiomer A of
7-chl or o- 4- (2- oxo- 1- phenyl - 3-pyrrol i di nyl i dene) -
1, 2, 3, 4- t et r alihdmpoesdnt invantianme@éastoraymavel saltial engntionrX ofclathorby- pot ent
ant atgonl st O]::I (?ng tmhwﬂénﬂ@ﬁmaingﬂgﬁ&Pfggggqgtr&@fdrd_ﬁ?uM&ﬁhel n maldl c:c ne there
exi sts a pee r e c oun r Qr : or ease
25 of isofati 8ﬂ'%fjﬁy"§ 7%‘?&2 aségf%atgr}gﬁrﬁg{agé)}f‘ggﬁ% ?oér@egpgéﬁéé&gﬁnul ating
into an accephamacegticH GempesitionsRantainiag hendie ity Usadn KigFapY anddR e
requi renent s pasicutady its avecas engtlicinenfet abtagenising rthee effedts afrexcilitary sodi um
salt thereof. ag‘i& #‘m BotMnd NRIDA fetabtdr br@beses some qui noxal i ne

S

derivatives an alts thereof useful in the treatnent of tunors. Organic

base salts include inter alia N-nethyl-D glucam ne( neglunmne ) salt.
10 The compound 7-chloro4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-

tetrahydro-2-quinclinecarboxylic acid of formula (i) is inter alia described in

WO 99/64411 which also refers to physioiogically 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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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.



5 1t has been found that the neglum ne salt of enantionmer A can ej\g\iajlﬁ ﬁe
prepared and isolated suitable in a pure formby a process that ' g | e
for use on a large scale, and the said salt can be conveniently obtained
with the required high degree of purity and good stability and thus
fulfils the exacting criteria required in the preparation of

phar maceuti cal conpositions 10 for admnistration to patients. The present
i nvention thus provides the nmeglum ne salt of enantioner A of 7-chloro

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

qui nol i necarboxylic acid of formula (1) gr a solvate (e.g. hydrate) thereof
15 (hereinafter referred to as the conpound of the |nvent|on) Particularly

the invention provides the nmeglunm ne salt of enantioner 7- _ch
| o - 4. ( 2- 0x0- 1 ISHISeR ISP Gneting Hefivaiives apdisalts dheyedt Lseful

qui nol i necar boxyq {he t%'ttﬁehﬁbf@urﬁbw@bémeﬁaéé’ﬁéﬁs iROB iRePalid NCrHleﬂf -D-
according to one enbodi rrr!}e?éu ventlon provides for a hydrat

crystal | ine for SlUGRMINGS 'ne salt of enantiomer A of 7- chloro-
4- ( 2- oxo- 1- phenyl - 3- pyrrolldlnylldene) 1, 2,3,4-tetrahydro-2

dharact ort Bea_ bl ek ﬁo&&ﬁﬁ?t@%i@@@ﬁk@ S ot htiiofior B, £ ST e s e

as 2 Theta (8) paiparediand isciatad suitina i1 8puPe IOBBDY A, (rocdsS hat B3stitable

15. 48222 801 17
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‘the required high degree of purity and good stability and thus fulfils the
exacting criteria required in the preparation of pharmaceutical compositions

10 for administration o patients.

The present invention thus provides the meglumine salt of enantiomer A of

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

quinolinecarboxylic acid of formula (1) or a solvate (e.g. hydrate) thereof
15  (hereinafter referred to as the compound of the invention).

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

20 '
More particularly, according to one embodiment, the invention provides for
a hydrate crystalline form of the the meglumine salt of enantiomer A of 7-
chioro-4-(2-oxo-1-phenyl-3-pyrrolidinylidene)-1,2,3,4-tetrahydro-2-
quinolinecarboxylic acid (hereinafter referred to as form 1),

25 characterised' by the following X-ray powder diffraction pattem expressed
as 2 Theta (0) value

Angle 2 &

4.356 18.641 22.993
11.263 18.725 23.681
11.659 20.546 25.043
12.757 21,362 25.598
12.877 22.234 26.823
13.962 22.379 28.753
15.482 22.801

17.242 22.921
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According to a further enbodi nent of the invention there is prg;ﬁf q‘;ﬁ 2% —
anot her crystalline formof the neglumne salt of enantioner A BehAt'or o-
4-(2-0ox0-1-p henyl-3-pyrrol idi nylid ene)-1,2, 3,4-tetrahyd ro-2 5

qui nol i necarboxylic acid (hereinafter referred to as form2) characterised
by the following X-ray powder diffraction pattern expressed as 2 Theta (6)
val ue Angl eW2OIH22MB019. 55325. 225 8. 23320. 50525. 802 10. F43ER00GEMSH5 4184
15.29922. 78727. 524 16. 42423. 15427. 865 16. 65823. 38128. 547 19.11624. 19438. 345
10 The conpound of the invention can be obtained in nore than one
crystalline form It is to be understood that the invention includes all
such fornms or mxture thereof. The cdnpound of the invention is an
excitatory am no acid antagonist. Mre particularly it is a potent

ant agoni st at the strychnine insensitive 15 glycine binding site
associated with the NVDA receptor conplex. As such it is a potent

ant agoni st of ActrrdingDin @ &urther embediment #f theninventionBeNedisi rsovidedeosf or e usef ul
i n the treat mapsther cipstatiae fororofahe megluatimxsalt ofamagtorner A nblichidegener ati ve
di seases. Thu D oS i t 4 prent of neurotoxic

I njury which ?é??’gaﬁ%%ﬁ Qérjg*r?ony@g[gghefz é't3 {%%ﬁ%ﬁn%tzl e %Erok henor r hagi ¢
stroke, cerebfdiNOFNSCH ic 359'@8555\3 o8 4 asﬁ%bé 2L %Se‘gﬁﬁesi a,

hypoxi a, anoxite, folewingaXsay aswdsixdifiractien catem aaxpeassed Pee2 dOMFo@Id of the

i nvention is yggéul in the treatment of chronic neurodegenerative di seases
such as: Huntingdon's disease, Alzheiners senile denentia, amyotrophic

| ateral sclerosis, Qutaric 25 Acidaem a type, multi-infarct denentia,
status epil ecA8les28contusive injuries (e.g. spinal cord injury and head

injury), viral infeé&t480n i nduced B JUR.95GC4 25.225
8.233 20.505 25.802
10.042 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 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,
Alzheimers 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



WO 01/ 42238 PCTI EPQO/ | 2335 4 neur odegeration (e.g. AlDS, encepggl ;Natztﬁs)
Down syndrone, ocular neurodegeneration (e.g glaucom), epile yjo
schi zophreni a, depression, mgraine, headaches i ncl udi ng cl uster headaches
and or tension headaches, anxiety, pain (e.g inflammatory pain and

neur opat hi c ‘963{) L0350 Neurogenic bl adder, irritable bp\/\ehﬁ’_g]éﬂ@é@@a and or

vi sceral hype gesia, enesis, |rr|tat|ve bl adder di st drug
dependency, i ncl uding wi t hdr awal synptons from al cohol, cocai ne, opi ates,
nicotine (e.g. snoking cessation) benzodi azepi nes and. inhibition of

tol erance i nduced by opiolds (i.e. rrtkrphi ne). 10 The potent and sel ective
action of the conpound of the invention at the strychnine-insensitive

glycine binding site present on the NVDA receptor conplex may be readily
det ermi ned usinlrédEgesstionofted. AIDS, ¢rcepitalopaties), Dowrs syfdromb] locdlgr t 0 bi nd at

brocedute of A8 Lﬁ?ﬂ%@“ﬁ“& o] Sokesy 18%‘35;%9?9 pgs, et
sel ectivity ofMgrINSct eéﬁagpscdm Clygter; e orleRAYRD st rychni ne
i nsensi tive glheadaehes, t anxisty, paimf(@.grinfthmmatenyuptine sand n@l!rhmthimmm)l ropic
known excist at q{dlr&;'@n&.oblﬁ@déi‘ fnﬂQIﬂ@fb@W&l syhiitendl 41y srowmmd\ mﬁaa i nvention

was found ;oarsﬁho% 't‘{l;rta%vgr b@gd d{lur%née%r &rt] | ai nat e)

recept or, roxy- szazo opr| i C acl ( AMPA)

receptor or atW'W@WBW“BWmﬁ it §|°P@°' Wé'“&o?ﬁﬁ@ﬁd“?ﬂ"n? 9 KT on may be
found to i nhi eksatidnfbenzbdtazdpines andilishibitien ofrtoleraneeisdurgd tbiyepimidscedur e

Chi anul era C3 %rp %5 Psychophar macol ogy (1990), 102, 551-552. The
neuroprogfﬁctl e act|V|ty of the compound of the invention may be

denonstrdted in the mddle cerebral artery occlusion preparation in mce,
usi ng the proddeupdienteand seeetiveyactinn gitfieceemupungdtofthe inveptielhéhielour nal of

30 Phar macol oG¥nychhlfe-ink@9sivePglycidsd bindiBg . sité resdhit lont the iMDANpoepior of t he
I nvention to %IolﬁuepYéxaﬁn%yvﬂet Ry AbteriifBE Ueg conventional test procedures.
Thus the ability to bind at the strychnine insensitive glycine binding site was
15 determined using the procedure of Kishimoto H ef 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 litle 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



fromnicotine follow ng snoking cessation nmay be denonstrated in 88 JINNE404
WO 01/ 41238 PGI/ EP40112335 5 conventional tests of nicotine induced rel apse
using the procedure described in C. Chianmulera et aL, Arch. Pharmacol .,
358, 1998. The ability of the conpound of the invention to inhibit pain my
be 5 denonstrated in conventional anal gesic screen Su%&ﬁ@ﬁthﬁ%e descri bed
by Dubui ssoWOM&*Benni s, Pain, 1977, 4.161-174; J.J. J. K Xue,
Pai n, 1988, 41, 87-107. The i nvention al so provi des. for the use of the
conpound of the invention for 10 use in therapy and in particul ar use as
medi ci ne for antagonising the effects_ of excitatory am no acids upon the
NVDA receptor conplex. The invention 3l so provi des for the use of the
compound of the invention for the manufacture of a medicanment for

ant agoni si ng tchevedtibeat testf oExaibdte0inducdd rRIBpBO asingl SthbPBrbchéide NVDA
recept or Co”p'd§§cqu8§]P{:dtﬁﬁ9mhféré‘eié%rhH:‘ﬁr ﬁfr%%?{w 35861dggvention also

provides for a agoni sl ng 8cts’ ot excitatory anino
aci ds upon the NVDA receptor conplex, conprising admnistering to a
pati ent in ne@tet aluliteodf the ctﬁﬁpwnﬁagbmestiﬁvenwmumtintublt tdain amaypbeind of the

Lg;’g?g'nggs h:af' d%bhst%e@ﬂ%oﬂ;g%rﬁkgﬁit&‘éi QQ%&&EKEL&@QSC %hl'&sé B@sc’#bkdb Zts the
{reatmont of CuPubfe R BEARE o8l T 4R RTRRIY, BEeiCadtl s RKixua, oy

appr eci at ed t raim 1988. 41o8f#10%f t he conpound of the invention requi red for
use in treatnment wll vary with the nature of the condition being treated,

the route of q‘ﬂmr{%ﬁﬁﬁc{rﬁélé@?}oﬁﬂgs ioPEreifls B éaﬂ@ogﬁeeﬂfhfe'.mn%n fope pat i ent

and will be ult é lS?r(l;retlona R $¥S|C|an
general HbwevHpe deg@ %ﬁB‘I’ usRat mefigingior 4 %%ﬂ"m weff ypically be
in the range ofemltamrmﬁlngaplds uperythedNiioA daseptor gpoplexhe rout e of

adm ni stration. 8 JUN 2004

The invention also provides for the use of the compound of the invention for
the manufacture 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 aminc 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.



WD 01/ 42238 PCTf EP00112335 6 Thus for parenteral admnistration I h
dose will typically be in the range 20-100ng, preferably 60-80#@1g§r @Hy
For oral administration a daily dose wll typically be within the range
200- 800ny, e.g. 400-600ng per day. 5 The desired dose may conveniently be
presented in a single dose or as divided doses adm ni st appropriate
intervals, PA9%Fple as two, three, four or nore subpcgrggg@%%ér day.
Wiile it is possible that, for use in therapy, a conmpound of the invention
10 may be administered as the raw chemcal, it is preferable to present the
active ingredient as a pharnaceuti cal fornulatlon The invention thus
further provides a pharnaceuti cal forﬁulatlon conprising the conpound of
the invention together with one or nore 15 pharmaceutically acceptabl e

carriers ther qafis ﬂﬂcbarémél‘apétﬁhlhmr‘atﬁin@ﬂaxlytd@% alietypicallyeedin are pingehy| acti c
i ngredi ents. E%ﬁa{gbkjﬁez r gn@ﬁ;er aé\f%Pﬁé%&mlsﬂawa a5n sQf bei ng

conpatible w
delrrgt erious t¥i 'ctbi@c‘r“lé’(,l?ep‘i’"m %ebé mﬂﬁ@ 906&5)‘%@ P9 BRI aﬁf the i nvention

i nclude those in a formespecially fornmulated for oral, buccal,
parenterag, i RRgldakired dose nityUdchl@lien’y be prRated & a s"uegré Abs@drigyi stration.
Tablets and ¢ ﬁsdélgecgosr?grad%u?lgte?et%n%tn%pg)%pwaieoWilté%s CRPIILABOIVRR | onal 25

exci pients su rup, acacia, gelatin,
sorbitol, traéﬁ%rﬁ?worﬁR!'Plsa O%FS R §R%h or pol yvi nyI pyrrolidone; fillers,
for exarrpl e, lactose, sugar, mcrocrystalline cellul ose, naize-starch,

g;ileglr ;{ne pggzg&r}@hqt R'p &@fb!&a&l?i fof UdY inCiRBrapy é%m%@’iﬂf’bﬁtheﬂ'ﬁ@?ﬁ% um
di si nt egTOant S, aVé?E @&H‘Qﬁteer dF?Sttgé)cgg‘g@néjpi?ieﬁtg%rp?%SE?%u %"Jgg%ﬁt ?ycol | at e,

or wetting agaetive lweﬁeatsassﬂ)@hm’ﬁﬁ%ﬁ%fmwﬁsﬂate The tablets may be
coated according to nethods well known in the art. Oal liquid

preparati ons figy p&‘leh{bnthﬂ § ofumnef - phbPlesXd Smac‘%g{k%@u?or{?lblaﬂbrlly

suspensi ons, ons. emil si oc{s) ru s or or é{ pr esent ed
as a dry prodERf‘E‘p'Tstﬂ?g s sempaend, of ) h‘@'l1 MNPt bFE”% JUN 2Cc4

pharmaceutically acceptable carners 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 example, 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



WO 01/ 42238 PCT/ EPOQ 12335 7 vehicle before use. Such liquid pr parat|
may contain conventional additives such as suspendi ng agents,” ﬁBIe
sorbitol syrup, nethyl cellul ose, glucosel sugar syrup, gelatin

hydr oxyet hyl cel | ul ose, carboxynet hyl cell ul ose, aluniniun1stearate gel or
hydrogenated edible 5 fats; enul sifying agents, for exaﬁﬁJ w glthln
sorbitan mfRBH#ER_ e or acacia; non-aqueous vehicles ( ey i ncl ude
edible oils), for exanple. alnond oil, fractionated coconut oil, oily
esters, propylene glycol or ethyl alcohol; sol ubi li zers such as
surfactants for exanple potysorbates Qr other agents such as

cycl odextrins; and preservatives, forTexaane, met hyl or 10 propyl p-

hydr oxybenzoates or ascorbic acid. The conpositions may also be fornulated

Cocoa butt ot o e R R e oo omposi £1 on
may take the f Msii sy%bﬁatsgsggndl%gqe éﬁgrgésxa?%mrfﬁaﬁél{&g*rﬁac@n@\ nti onal
manner. The cosafaiose.i ongiHEQse/sYOAY t BYHPe |Wétm|orhyﬁﬁ’)?‘y Yieglulaseat ed for
parenter al adraaabcséyﬁﬁtnypmemosenjaamnnm stoarats) gen oo bydrogénatéd ediblor nul at i ons
for injection gpy {iﬁﬁ-@e&%ﬁgs'ﬁr abnpOSEHA ToitiaRREA-Gate06r | N U Ui

20 dose cont ai ner‘s W vatlv Th ositions. may take
such fornms as %§'ﬁeﬂ%ﬁ'ﬂ%°“§dﬁﬁ??g ﬁ’c F“aérﬂﬁ e?@]i? Rr@I % &5t " &Gueous
vehi cl es, and atepnd it aawoﬁanemnoaomtwﬂagénsste@u@rppdbnsmes?@her Aty

stabi | i si ng a”é'»iécﬂfol Cé'oﬁibﬁi&éﬂs%cﬁ@@%hﬁactﬂ\tt ernexaimpRl polysvebared bvethemgr edi ent

TRy DS T pougigr.f QL L0, ORI Lh Brdlshfiufe Yor BRI b Lo ©- O

sterile, 25 p mnlstratlon
i nhal ati df t hepfe HerOxehengoales §" ??P"f'ﬂ%aF'Hve |95’ﬁ"p°§F' %meﬂlﬁ nt |y
delivered in thefdoulatal aasupprsitonds, Spg.asontairise tpaYEnanal rappogtedssur i sed

packs, Wi th theHsgusH aseotih balbrorRitRglybéites. such as 30
di chl or odi fl uoronet hane, tirchiorofl uoronet hane,

di chl oro-tetrafl uoroethane, carbon dioxide or other sui tiablb’etéor opel | ant s
such as di chifardwiceal agpunieirationdhe cPMBPRItANGTRY, b3ksriRe fiaffL of table
di chl or o4set r abianges tirmatated incanvemtionkl mander. or ot her suitabl e gases, or
froma nebuliser. In the case of a
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 multi-
20 dose containers with an added preservative. The compositions may take
such forms as suspensions, solutions, or emulsions in oily or agueous
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.q. 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 dichloradifluoromethane, tirchlorofluoromethane, dichloro-tetrafluoroethane,
carbon dioxide or other suitable propellants, such as
dichlorodifluoromethane, trichloroflucromethane, dichioro-tetraflucroethane,
carbon dioxide or other suitable gases, or from a nebuliser. In the case of a



- 8 JUN 2004 WO 01/42238 PCT/ EPOO 12335 8 pressurised aerosol LQF ﬁ@ﬁ:ﬂﬂ
unit may be determ ned by providing a valve to deliver a netere J o
Alternatively, for adm nistration by inhalation or insufflation, the
conpounds 5 according to the invention nmay take the formof a dry powder
conposition,_for exanple a powder m x of the conpound a ui.t abl e
carrier sucﬁmgyuaﬁgctose or starch. The powder conpositP%HaW@ e presented
inunit dosage formin, for exanple, capsules or cartridges of e.qg.
gelatin, or blister packs fromwhich the powder nay be admi nistered with
the aid of an 10 inhaler or insufflator. The conposition according to the
I nvention may al so be fornmul ated as a* depot preparation. Such |ong acting
formul ati ons may be administered by inplantation (for exanple

subcut aneous| Yyr@dsurisdd ABREELhAT ddshge TunkYmayp bk Nddtérisell b iprovidigs tai on.  Thus

for exanpl e, t@ﬁfggg’rgﬁﬁeg?%%%%gggowvention may be formulated with

sui tabl e poly ma't'erials (for exanple as an emulsion in
an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, faneraitiaelpl for administratiar bynighaslation arbhsuffiadibn,. th@ @ofpeurdsnposi t i ons

accor di ngst 0 tRE,AMERB th® hvBRINGREY BkE tHAORE O alint powdd éorfpokiien,act i ve

I ngredi ent, cqnveniéntly from 30- tr?5%for tabldets .ﬁ%r;,ge capsul es and 3-50%
for 1iquid prdaP@rmpis 8 PORIPL P ihe SRORYUNSkand 2 SHIRPIS 478 8RS des a
process for tHactorecparsiaTonThe Popsier [feMPesiRiLIMAYoPet Preseniet i iWWH. Thus in
one enbodi Nentdosayefornth,dbr éxdamplenvapsulesor baridges pf egagetatin)pr bliisteeat i ng a
solution of thecenagh Wkh fe(doudét by BoluMHiIReldd @i thd Bl 8r 2ROl vent such

as aprotic solvent (L.e E‘?t etone, tetrahydrofuran) or al kanol 30 such as
et hanol . 1&he iHAS5OF B5UFA her provides a method for producing the conmpound
of the invention in a crystalline form - 8 JUN 2004 WO 01/42238

PGT/ EPO0/ 1233Fhe composition according to the invention may also be formulated as a
depot preparation. Such long acting formulations may be administered by
implantation (for example subcutaneously or intramusculary) or by

15 intramuscular injection. Thus for exampie, the compounds of the invention
may be formulated with suitable polymeric or hydrophobic materials (for
example as an emuision in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly soluble sait.

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 (1) with meglumine in & 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.



9 Thus the conpound of the invention in hydrate crystalline forﬁﬁ(#%ﬁnﬂ@’
may be prepared by treating a solution of enantioner A of 7-chloro-4-(2-
0xo0- 1- phenyl - 3-pyrrolidinylidene)-1.2,3,4-tetrahydro-2-qui nolinecarboxylic
acid in ethanol with nmeglumne dissolved in water. 5 The reaction is
carried out tenperature and in an environnent fg Jhe conmpound
of the |nvegﬁ%%ﬁgﬁﬂ]crystalllne form2. The crystaHlluaéﬁ% nay obt ai ned
by crystallisation of the conmpound of the invention froma m xture of
water and a water mscible organic 10 antisolvent. Suitable water mscible
organi c antisolvents for use in the crystallisation include alkanol (e.qg.
et hanol, | M5 (et hanol /et hanol 95/5) oOr isopropanol), acetone or
acetonitrile. A particularly convenient water m scible organic antisol vent

is ethanol or THis theetomppunfarveaiimehtion inheydedty draltdliimsaidnnidmosess i s
cart ! ed out . DYmaldeobdig o3 tdaRRh kbR of eABhiddh 8F Tl gnpoUnd of the

I nvention di sso process,

the crystalli rf@“’f’oP'Pﬁ’Q" Mrrgl@my "%?})'H@oa ﬁiP“@FWP?%'W'@H‘PP%bW'Q he conpound
of the invent iasd inredmanal witix megleming dissoivedlin water gani ¢ sol vents. Thus, form 2

may be obkai nethgrbatichSs khirie@duPit rbbif t&ﬁﬁé?QMF&jaﬁH mté?meenﬁénhamwe' onin a
sui tabl e orgarq %OSS%%SE cf!)ftﬁe m&lerw'o el Kﬁ"' QrIme de or 1-
met hyl - 2- pyrro one ol'1 owed At "' & sui tabl e organic
anti sol vent such as al kanol (e.g. ethanol, | M (ethanol/nethanol 95/5) or
| sopropanol.) dheamrysagilid foemsD Invegrdbtdised) by zestalizationt ef thelkyshpednyg 6n
di chl or onmet hange iRYNbACRIAL & mixRird! CtewateF AGECLORhler | htibled process is
preferabl% carrg q lt at a tem erraturearangl ng ﬁetweeﬁ):lgﬁ- g?é@% - 8 JUN
boor | Wo'B114298PYERY EPoo/ 12335

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 alkano! (e.g. ethanol, IMS (ethanol/methanol 95/5) or
isopropancl) or an aprotic solvent (e.g. acetone, tetrahydrofuran
dichloromethane, ethylacetate, toluene, or acetonitrile).

30 The process is preferably camied out at a temperature ranging between 20-
45°C.



10 The enantionmer A of the conpound of formula (1) may be prepared JN zmﬁ
according to the processes described in WO 99/64411 which is 1incorporate
by reference. In a preferred enbodi nent, the enantiomer A of the conpound
of formula 5 (1) may be prepared by stereosel ective enzymatic hydrolysis
of conpounds_ _of formula (11) with ferulic acid esterase in a.Bure form C,
10 wherei n RYP482¥5r boxyl protecting group. Suitabl e cEFHERI2M ot ecti ng
group R for use in this reaction includes C1 alkyl such as nethyl, ethyl,
propyl, butyl or arylnmethyl groups such as benzyl, nitrobenzyl or trityl.
15 The reaction is conveniently carrigd out in an aprotic solvent such as
DVBO. tetrahydrofuran in the presencé f a suitabl e aqueous buffer (i.e.
citrate, phosphate buffer or CaCl2). If required, a solubilising agent such

as Tween-88 TR bﬁa_r}’i_ﬁﬁ-@ﬂ A Qoft {he é@ﬁﬁuhgnomdgﬁ,uraem 'rﬁaﬁb%ubﬁe SleqProcess t he
enzyne may be i i.li.zed a [ re Lon .S [ yt, i.n
essentially " ﬁgéqmmaattérﬂ‘sea{bg?éfggﬁ cheééx'me@ b Ve tgﬁéﬁ{ﬁ a@“"f}re‘?hyl
tent-butyl et HsORArated By FRfRIANCRI cohol . The stereosel ective enzymatic

hydrol ysi s of Ircanpefendd enfbotipnent;|the ehdjtiomier A off the bimpoatd of fegh@aase in a
pure formgis poygl péiRh &3 reoddidetild SmARE Afdrolyes oPLohfifinkgventi on. . -
8 JUN 2884 WO 3}13{2'2 i %El.ooézsgg T e T AVERTYOR *arSe” eXténds to the
negl uni ne sal £ A4} Vihigrulia agi epterase in a pure form.

chl or o- 4- ( 2- oxd- 1- phenyl - 3- pyrrol i di ngl i dene)-1, 2, 3, 4-tetrahydro- 2-

qui nol i necar boxyfic acid of fornmula ( h or a solvate thereof when prepared

fromthe enantionmer A of formula whi ch has been obtained by 5
st ereosel ective enzymati c hydrol fo conmpounds of formula (11) with

cl

()

10
wherein R is a carboxyl 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, nitrobenzyi 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 CaClI2). 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 aut in essentially "neat” water-saturated organic solvents such as
methyl tert-butyl ether or fert-amyl alcohol,

The stereoselective enzymatic hydrolysis of compounds of formula (11) with
ferulic acid esterase in a pure form is novel and represents a further aspect

25 of the invention,



Megl umine is comercially available (Aldrich). 10 In the | nterrregimcs]z[}@ﬂd
Exanpl e unl ess otherw se stated: Melting points (mp.) were dete a
Gal | enkanp m p_ apparatus and are uncorrected. Al tenperatures refer to
C. Proton Magnetic Resonance (I H NWR) spectra were recorded at 500 Mz,
chem cal shifts  are reported in ppmdownfield (d) from Me4Si, used as
internal st XAPY¥H® 15 and are assigned as singlets (s) PCAGRYIEES (d),

doubl ets of doublets (dd), triplets (t), quartets (q) or nultiplets (m.
Col um chromat hography was carried out over silica gel (Merck AG
Dar mst aadt, Germany). DBU = 1, 8- di azobicyclo (5,4, 0Jundec-7-ene. The X-ray
powder diffraction pattern of a cryst‘aﬂl line formof the conpound 20 of the
i nvention was obtained by |oading the sanple into the diffractoneter

( Si emens .05005Th¥- fdantidhf iR ekton®y & thedké %Hevuaitfbf%l%nﬁcﬂﬂérom’&feﬂ
fractometer was

scintillation e

set up witht hcépﬁg'??ﬁ%&ﬂ pg'l % ?'é\ﬁ@ﬂgpg 'g'é’rtgwm Fﬁ’s T unment al

par anet ers 25 QUINQigqacaxy! of ermeA; (l)cq;asqvae‘,@.mq wepawep@red RANGE:  2- 40
20 GENERATOR VooT ARl éﬁdﬂﬁb‘rﬁﬁr A QoA (15 WHRhSIhEE: béhrﬂ%b%e'&kgl PER STEP:
2 sec-1 0 i{gﬁgfh{g;é e SAMPLE
HOLDER: rgunﬁﬁ%%\émw ack ﬁ%gﬁ at eB %%eg\lspect rum ai ned was

anal ysed usi ndé Wpfea%%?é}e'a?ﬁl'm%f’? r{o%ftvvare EVA3.0. w 8 JUN 2004 WD

01/ 42238 PCT/ EP00/ 12335 12 Enantioner A refers to a single enantionmer whose
absol ut e st er emgiwhiegissdommaraRilySiailsins exlaiichgd | nternedi ate 1

10 In the Intermediates and Example unless 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 muitiplets {m). Column chromathography was
carried out over silica gel (Merck AG Darmstaadt, Germany). DBU = 1,8-
diazobicyclo [5,4,0]undec-7-ene.
The X-ray powder diffraction pattem of a crystalline form of the compound

20 of the invention was obtained by loading the sample into the diffractometer
(Siemens DS5005 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
28 RANGE: 2°-40° 26
GENERATOR VOLTAGE/CURRENT: 40KV/S50mA
STEP SiZE: 0.02° 20
TIME PER STEP; 2 sec”’
30 ROTATION: on
DIVERGENCE/ANTISCATTERING SLIT: variable
SAMPLE HOLDER: round cavity on low-background plate.
The spectrum gbtained was analysed using the data evaluation software

EVAS.0.



5 L)-Ethyl 2-(5-chloro-2-iodoanilino)-4-pentenocate To a sol uti on gf szﬂqdo
4 chloro aniline (9.1g) in dry toluene (150 m) ethyl gl yoxylate l(’EO 0
solution in toluene, 14.6 mM) and MgS™4 (2 g) were added and the resulting
suspensi on was refluxed overnight. It was then filtered and concentrated
to dryness under high vacuumat 50C for 1.5 h. The 10 resulting brown oil
was di ssol VW8%42238; chi or onet hane (150 m) cooled to - Y8EEEMERH a4
(99.995% purity, 4 m) was added via syringe. The suspension was stirred
15 min at -78C, then allowed to warmto rt over 15 mn before being cool ed
again to -78C. Allyltributyltin (17 ml) was then added and the reaction
allowed to proceed for 1 h. The bl ack® sol uti on was 15 poured into 200 ml of
et hyl acetate and washed first with a saturated solution of NH4CI (2 x 150
), then wi 6. o THRGI8" BAfiEmePARRe "BSscflis SHo2hl
concentrated 8“@‘%'5@ ?ﬂ%ﬁ%gg ar%@%gt, ?rgﬁ was epur| I ed By col um
chr omat ogr apEhemsiy ATk AeteriRed cycl ohexane/ ethyl acetate 9812) to give
the title conmpound (10.4 g) as a colourless oil. 20 NMR (CDC13) 8 (ppm
7.57 (d, 1 H, 6.49 (dd, 1 H, 6.45 (dd, 1 H, 579 (m 1 H, 525 (dd, 1
H 5.24 (dd, lritel'pi?ediétﬁii (d, 1 H, 4.25 (q,2H), 4.13 (m 1 H, 2.66 (m
2H), 1.30 (t, 3 I nternmediate 2 25 ()-Et hyl
2- (5- chl 9r o- fl-Ethyben(3 sgdeaniiniZpentdneate it j on of internmediate 1
(5.29) in di galoselotdrhen®iddbSOchibrp aniine (2og)xid dry Blueh8q1ahdioathyle was
bubblied t A 04glylikta8bY sdidlfen Gh RerOH4IE In9NlaRERAED, (DG) Rbrel Ribed L Lhi's
point the fl (% ozo‘ﬂe was i nterru trgﬂﬂagd%%ﬁigh Ollt'# I;0en \i\@%egurged wth
ni trogen for 289 1B AT RUSPERTRH ERT I CBREE oY ?’7.05:93{ Was added and
stirring conahgsoncemsratad & Hryness Hedar ighyaeumopt PHE tEnpehat'iBe.  The
resul ting sokesulting brewn iluwRddissuived0 Gignorarhetaaiey [ 158cmt) abeledrid -washed
D oL W th 2788 UK 950290810080 Bl Chni( Ga¥ dRfanlib. ofrine. Whbh water and
13 brine. The organic I‘"la}sed S . rltﬁ#o@n copcent rat ed Lo %Jﬁgi the crude
product, whi E¥SREREOR WS UEE 33%‘&%' h 87 %ﬂtaHB 8 2ne/ et hyl
acet at e 80/ 2@in hefage \keingheodiéd hgaig depdlfcd Allgitribylyitias(1d wBIvAsrthess oil. ' NWR
(DVBO) S (ppRUdél 8 (He redtllon alloféd tdlprodédd fob 15H The blakk)solufio vaé dd,
15 poured into 200 mi of ethyl acetate and washed first with a saturated

solution of NHCI (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 (¢, 3H)

Intermediate 2

25 {3)-Ethyt 2-(5-chlorg-2-iodoeanilino}-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 m! of ethyl acetate and washed
first with a saturated solution of NH4Cl (2 x 150 mi), then with water and




51H, 499 (d. 1 H, 4.46 (m 1 H, 4.24 (q, 2H), 3.08 (m 2H§ JRI00.
3H) Internediate 3 (1 E-Ethyl

2- CS- chl or o- 240doani | i nol - 4- (2- oxo- 1- phenyl -3- rrolidinlidene butanoate 3a
t -Eth i 245-chloro-2-iodoanillno 10 4(2-o0xo0-1-phenyl-3-pyrrolidinylidene)
but anoat e(3b) To a solution of internediate 2 (2.4g) in acetonitrile (100
m) at r.t., tnibutyl (2-oxo-I|-phenylpyrrolidin-21-yl) phosphonium

brom de(3.7 g) and DBU (13 m) were added and stirring- was continued
overnight at -20C. The crude solution was poured into 200 m of ethyl
acetate and washed wth a 15 saturated s ution of NHACI (2 x 150 ml), then
with water and brine. The .organic phase was dried and concentrated to give
t he crude product as a 411 m xture of 3a/3b conpounds. Purification by

(cg| urm )chr oga{ OBhRP ?u@mamwﬁ tiied aﬁet@r.eema@)toe%velm?maél e 3a
an e col our n | ate
e Divas pURBiEY By-soRs ghromaiggranhs iyclhexipSleli o (¢

3a ' NVR ( CDCh) Bff{drs!

éH)H) . 276(§m éuéthtesblmw dyive the Iecg ufdl(2.4g Hsaéoﬁﬁﬂéstm% , 4.26 (m
, r

(CDC1 3) S (ppm %89&1@0 %‘Pp'ggé’zé?@ 1‘1‘5@%"6@'&'5 tggg@ ?H?lsf%?t(du

6.47 (d, 1% 1), 14),4499 (i 1H)H.46 $mO3H],M.241(, 2M), BOB(M( 2H), 1.28 (t, IP2 (m 2H),
4.13 (m1 H, 3.84 (t, 2H, 3.2-3.6 (m 2H), 2.85 (m 2H), 1.26 (1, 3H)
Intermediate 4 30 -Eth | 7-chloro 2-o0xo0-1 hen t-3- rrohdin |idene -12 3 4-

t et r ahydr o- 2- guintesroediate oxyl ate To a sol ution of internedi ate 3b (3709)

I n toluene (5.2 ), Tr | am n , g) and
a3 (o e2g) g : E-Et 2 m&m-k-io&smh hyl-$ 2
stirred for 2h. lidi 2 B 410 8PAaRING}S 6n1l)

was -added.1p8 JUb{2Q66-1 liflinyli ﬂﬂi’ﬁ’&aﬁ b -

To a solution of intermediate 2 (2.4g) in acetonitrile (100 ml) at r.t., tributyl
(2-oxo-1-phenylpyrrolidin-1-yl) phosphonium bromide(3.7 g) and DBU (13
mi) were added and stirring was continued overnight at -20°C. The crude
solution was poured into 200 ml of ethyl acetate and washed with a

15 saturated solution of NH4Cl (2 x 150 mi), then with water and brine. The
organic phase was dried and concentrated to give the crude product as a
4/1 mixiure of 3a/3b compounds. Purification by column chromatography
(cyclohexane/ethyl acetate 80/20) gave the title 3a (2.16 g)_and the 3b
(0.5g) compounds as colouress oils.

20  |nfermediate 3a
'NMR (CDCHy) & (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

25 'NMR (CDCl,) & (ppm) 7.69 (d, 2H), 7.52 (d, 1H), 7.38 (t, 2H), 7.17 (¢, 1H),
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

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

To a solution of intermediate 3b (370g) in toluene (5.21it), Triethylamine
(248mf), Triphenylphosphine (7.4g) and PdCls (2.52g) were added. The
resuiting solution was warmed to 100 °C and stirred for 2h. The suspension
was chilled to 20-25 °C and toluene (2.6ml) was added.




The reaction m xture was washed with NH4ClI 8% (3x5.211t) and wageﬁm 2004
(5.211t). The organic |layer was filtered over a celite pad and It

washed wth toluene (1 lit); then it was distilled under vacuum (T=50C,
P=60nmbar) to reach 6.3lit. After cooling to T=20-25C, isooctane (5.2lit)
was droppedysg  p¥ais 30 M n. The precipitate was stirred g9 Tﬁllu? mn then it
was filtere and washed with a m xture tol uene/i sooct ane 851it).

The yellow solid was dried in vacuum at T= 40C for 18h to obtain the title
conpound as a yellow solid (210g). mp. 160-1620C 10 'NVR (DVBO): 7.72 (m
2H); 7.39 (m 2H); 7.20 (d, 2H); 7.13(m 2H); 6.96 (dd, 1 H; 6.74 (d, 1
H,; 6.57 (dd, 1 H: 4.29 (dd, 1 H: 421 (m 1 H; 402 (m 1H,; 3.93 (m

1H; 382 (m1H; 3.69(m 1H,; 3.20 (m 1 . 2.92 (m 2H); 2.92 (m
2H); 0.93 (t, THyreactionEeiniiie ewas waphge with niNHeC! S8t (355.26h andi water A
of 7- chl or 0- 4- (621i9X Thé obdEiy layér-was filtered over a celite pad and it was washed

pyrrolidinyli # ybL (form 2)
Met hod A 20 gﬁgau%' 2‘1&&%& Er%a@(% Mgg 63@84’%3?1%6 b pas ) were
suspended in OJBB?HLG@ﬂ't O”EP"IVPB‘I”Qr QtlE ontang) (5.2t d”%%#'PPBQﬂ vessel at
15C. 27.5%g ofouentsermdlmeaaréclpmtevdsssméd/ém‘ 2m3ﬂxﬁﬂrtﬂlemit whsnfiitengd sui phoxi de
at  20C and téﬂdswééﬁe'dtwma ?tﬂ!&ﬁn% tbﬂbﬁ’e!fsﬁ@cté(r%sﬁ;ﬁ 7(1%@ﬁi?r'rh\é' bW e 105“ rring.

The m xture vvasg‘#e at 37 ‘ﬁ{ m@%@ te& (Dicalite)
25 were added'3%"7%%" V@&B?moaﬁ i 8r8' H° ﬁ%&@%—ﬁ H0C. After
addi tion of 2XPHew selid €309b. 2M hydrochl oric acid the mixture was cooled to
+6C and then rﬁjpl wcu.edz°d'he filter cake was washed vm'th 140ml of aq 0.2M

hydrochl,gri c 1 H)V\@tsgr bﬁil)m?% ‘a-g: 4’528

obt ai neJ drie ct e

acet one, ther( "I')eEe? s%)‘f‘i'ga?”)cﬁ 43-36( Me f| ltrate,
33ml of an aqlhﬁDBLQSSKUi dH)&]Bb(mnﬁgl $189r(en, (161)2%2971(01 Wé)ré’aidde@H)The o)

obt ai ned suspessigRHRg.odigeni.ed and the solid filtered and washed with

15 Exampie 1
(-}Meglumine salt of enantiomer A of 7-chioro-4-(2-oxo-1-phenyl-3-

pyrrolidinylidene)-1,2.3 4-tetrahydro-2-quinolinecarboxylic acid {form
2)
Method A

20 16.5g of Lipase Amanc AP12 (Aspergillus niger lipase) were suspended in
360ml of 0.1M citrate buffer (pH=3) in a stirred vessel at 15°C.
27.5g of intermediate 4 were dissolved in 190m! 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 275mt of aq. 0.2M hydrochloric 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 660ml of
acetone, then filtered off washing with 220mi of acetone. To the filtrate,
33ml of an aqueous solution of meglumine (0.2g/mi) were added. The so
obtained suspension was digested and the solid filtered and washed with




- 8 JUN 2004 WO 01/42238 PCT/ EPO0/ 12335 15 275m of acetone. Af_tﬁr L@‘Pép g
the crude tide conpound was obtained as a yellow solid (16.29). gJ S
crude conpound were then dissolved in 10m of water by heating at 50C,
then 11 O of EtOH were added. After digestion at 20C the solid 5 was

filtered angv(g@ig%’to obtain the purified title conpound _as a vellow solid
(3.75g), mp. 862 The title conpound (5ng) was di ssol VEEPH#35n of a

m xture D20/ DMSO 9515. 'H NWR (D20/ DMSO 95/5) 5 (ppm 7.44 (2H, d), 7.37
(2H, t), 7.19 (1H, t), 10 7.16 (1H, d), 6.66 (1H, d), 6.58 (1H, dd), 3.96
(1H, m, 3.78-3.50 (84, m, 3.46 (1 H dd), 3.99 (1 H, dd), 3.10 (1 H,

dd), 3.05 (1 H, d), 3.02 (2H, n), 2.63 (3H s). [a]p= -321.7; X=598 nm
20C cone ng/m 0. 12% sol vent =nethanol. Method B 15 To a warnmed at 35 C OA

M Sodi um ci t r ag 5t aBstoRt Ateh ARty thBictidaditie co.QQoMoaﬂH@%@n%e!auta' on (412mi)
of citric aci deig %uﬂ% yjlqueous solution (196nl) of trisodic citrate
dehydrat e i nt o a?k g g'eactor, an aqueous solution (Conc = 40ng/ m ) of
the enzyne ferdd ¢ichisniacamnonsd wetdtheridissalrer indiOmi of yates by heatinge (98n1 )
were added. Taatt508C/ then |1t OmpofSEIOH were, added Qhitér idigestish &t 20°CttRs BBk at e 4

(49g) in &inet | ‘ yoTeletNel ' was
stirred a?’ 37-%%5%’;?(%&%&%}?%@%%@ H_&g@ﬁ@ﬁ%%ga{ﬂi%#lﬁ xture was
extracted twi d&/wPFMB8-18% anone (1470 m ) and the organic |ayer was
washed with a B% ttlsdeampounid| (Mol waadlissolved svllmt pba NiRweBOZODME0 a 25%
sodi um chl ori desmqueous 25 solution (392ml) then, after addition of further

2- butanone (490MIR! @H0/SHSEEHIS S boith 7144 GRIgRGTbratTPSBhER G, Pressure
to a reS|/§uaI quEF o{l baﬁ} g on g%ggﬂ% _s%ae to'the mxture
and a 209¢ aque 1 grgﬁg"s I 315 dﬁH(‘éﬁ % . @ S0H{Pd: Phe ni xture.
The resul tin@-4ulrbrd) GRS, dd). Bri@d 1 odd)Ih0s (thend)f 3.02 &@Hbd), @8dhed with
acet one (3H, s).
[a]p=-321.7: A=598 nm; 20°C conc mg/m! 0.12% solvent =methanol.
Meathod B
15 To a warmed at 35° C 0.1M Sodium citrate buffer obtained by mixing a
0.1M aqueous solution (412mtl) of citric acid and a 0.1M aqueous solution
(196mi) of trisodic citrate dihydrate into a jacketed reactor, an aqueous
solution (Conc = 40mg/ml) of the enzyme ferulic acid esterase (19.6mi) and
dimethyl sulfoxide (98ml) were added. To the resulting solution, a solution
20 of Intermediate 4 (49q) 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 (2x880ml) and a 25% sodium chloride agueous
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%
agueous 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 ¢a 16hrs to obtain the crude
title compound as a yeflow solid (26.9 g).
26.8g of the crude title compound was dissoived 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



30 (490n) and dried at 40C under vacuum for ca 16hrs to obtai n-tdhd!Hr 2ilé
title conpound as a yellow solid (26.9 g). 26.89g of the crude title
conpound was dissolved with water (107,2nml) at 55C and after filtration
cool ed at 45C. Then acetone (268nl) was dropped under stirring and the

m xture seeded with the title conmpound. Acetone - 8 'Mg@z} 3 01/ 42238
PCTI EPOO 12?%”17@'3?40%1) was then further added and the Himi ng slurry
was stirred at 20C for 1 hr and at 2C for 2hrs and then solid was filtered
washed with acetone (134nl) and dried under vacuum at 40C for ca 16hrs to
obtain the title conmpound (23g), mf% 185-187C. 5 Table | The X-ray powder
diffraction pattern of the product of "Exanple | In terns of 'd'" spacings
Is as follows Angle 2ed va~~e rA 5.48016. 114 8.23310. 731 10.9428.079

15. 2995. 787 1@02@Ywa39Rerlfarthoeiidad and thelrbditifpSurhPwas stieula 208C 5054, 328
21.9394. 048 283, {3 78R 208 Bor HhfsSaritiRer? Soidtiad itBrec3fashed Hith GRetdRe 2253. 528

{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 valua (A)

5.480 16.114
8.233 10,731
10.942 8.079
15.299 5.787
16.424 5.393
16.658 5317
19.116 4.839
19.553 4.536

_20.505 4.328

21.930 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 2.246

10 Example 2



25.8023. 450 26.4843. 363 27.5243, 238 27.8653. 199 28.5473. 124 38. ﬁiﬁFSé@qlo
Exanple 2 -, 8 JUN 20011 WD 01/42238 PCTI EP0Q0112335 17 (-) Mepl é

of enantioner A of 7-chloro-4-(2-oxo0-1-ahenyl-3- pyrrolidin!v

i dene-1.2_3. 4_tetrahydro-2-ctuinolinecarboxylic acid (form 1) (-)-Sodi um
7-chl or o- 4- ﬁﬁﬂu+ phenyl - 3-pyrrolidinylidene)-1, 2, 3,4 Cﬁ%
t et rahydr o- 2- qui nol i necar boxyl at ef 2. 5g) was suspended I n acetate
(75nmL) and extracted with aqueous HCI 1.5N (25ml). The organlc | ayer was
evaporated to dryness to obtain 7-chloro-4-(2-o0xo-1-phenyl - 3-
pyrrolidinylidene)-1, 2, 3,4-tetrahydro 17" qui noline -2-carboxylic acid-as a
white foam (2. 3Q) mhlch was dlssolved In ethanol (69ml) at 23C under 10

ni trogen and then a soI utlon of rregl umine (1.25g) in water (5.3) was added
gl ﬁ? fré pagld- for 24

hours. The SOl ddvdmab e tbuhvas, li'&o%ﬁl f%nﬂg) m p.
112C. 1H NMR .15 (1H,
d), 15 7.13 ( ), 6.77 (1H, d) 6.45 (1H, dd), 6,40 (1H bs), 410(1

H bm), 3.79 (()mdluw 3. 64 {-ghipro-41{Proxost-ghenyi3-pyraidinyiidengli 28,44, dd), 3.47
Ei n 2)‘) 52 gQatfél'@dl'dz-Z-d)mo&e%art(oiylk’(e{ng) wasl Guépenided nip, eﬂ?:yl9Sce(téte:l'\l/d m, 2.85
er
§76c) 'dnd@«ract@d ﬁﬂh Ga&u tﬁ@m nf?q Hhaéggﬁn?é*éfég W

diffraction dat a ar ort owder
diffraction pdt ?8‘f FVBatht tg}?bl J fﬂ'4'(2'°x°- T phenyi-3-

pyrrolsdmyludene)-1 3 4-tetrahydro-2-qumollne -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 (D20/DMSO 95/5) 5 (ppm) 7.73 (2H, d), 7.38 (2H, 1), 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, t), 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 {°28) d value {A}
4,356 20.270
11.263 7.849
11.659 7.584
12.757 6.934
12.877 §_869
13.982 6.337
15.482 5.719
17.242 5,139
18.641 4.758




terms of 'd spacings is as follows Angle 29d value A 4. 35620. ng gug %m];*
11.2637.849 11.6597.584 12.7576.934 12.8776.869 13.9626.337 15.4825. 71
17.2425.139 18.6414.756 - 8 JUN 2004 WD 01/42238 PCT/ EPOO/ 12335 18

18. 7254, 735 20.5464. 319 21.3624. 156 22.2343.995 22.3793. 969 22.8013. 897

22.9213. 877 . 865 23.6813. 754 25.0433. 553 25.5983 .9233. 321
%%0193%§ Gégﬂf?lﬁéfzé I ent 20. Ong

28. 7533. 102 arnmacy Exanples A Capsul es/ Tablets Acti
Starch 150032.5nmg M crocrystalline200. Ong
18

18.725 4.735
20.546 4.319
21.382 4.156
22.234 3.805
22,379 3.989
22.801 3.897
22.921 3,877
22.593 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
Celluiose

Croscarmellose Sodium 6.0mg
Magnesium Stearate 1.5mg

5 The active ingredient is biended 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 lul ose 6.0nmg Croscarnel | ose Sodi um Magnesi um St earatel. 5ng 3 grherpqpiive
ingredient is blended with the other excipients. The blend can be ‘used to
fill gelatin capsules or conpressed to formtablets using appropriate
punches. The tablets can be coated using conventional techniques and
coatings. 1 bl ets Active ingredient 20.0ng Sor bi

M crocrysta%ﬂ%}{é&%[). Ong 8 JUN 2004 WD 01/ 42238 19 Cel | JF@?@@%’%TS Povi done
Croscarnel | ose6. Org Sodi um 1. 5ng Magnesi um St ear at e PCT/ EPO0/ 12335 The
active ingredient is blended with | actose, mcrocrystalline cellul ose and
part of the croscarnellose sodium Theg blend is granulated with povi done
after dispersing in a suitable solvent (i.e. water). The granule, after
drying 5 and conm nution is blended with the remai ni ng exci pi ents. The

bl end can be conpressed uslelgloagpropri ate punches and the tabl ets coated
using conventional technigygRioagd coatings. Gsdphus 10 Active

I ngredi entO. 1-32ny/ m

Croscarmellose 6.0mg
Sodium
Magnesium Stearate 1.5mg

The active ingredient is blended with lactose, microcrystalline celiulose and
part of the croscarmeilose 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/mi
Trometamol 1.0-5.0mg/mi
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/ml
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.




Tronetanol 1. 0-5. Ong/ Ml water for injection gs tol m The fornul aty gnnngsbe
packed in glass anpoules or vials and syringes 15 with a rubber st opper
and a plastic/netal overseal (vials only). D. Infusion 20 Active

i ngredi ent0.01-3. 2ng/ m Tronetanol 0. 2-1. 0ng/ M 5% dextrose injection gs
t0100m The fornul ati on may be packed in glass vials or plastic bags. No
untoward effects have been observed whéf conmpound of the invention 25 has
been adm nistred to mce at the pharnmacol ogical active doses. - 8 JIUN 2004
20 Cains 1. The neglum ne salt of enantionmer A of

7-chl or o- 4- (2- oxo- 1- phenyl - 3-
S5pyrrolidinylidene)-1, 2,3, 4-tetrahydro-2-quinolinecarboxylic acid. 2. A
crystalline formof the conpound as Glaimeed in daim1. 3.A crystalline
formof a conpound according to claim1l or 2 having the 10X-ray powder
diffraction expressed in terns of angles 20 and d Spacin gs as follows
Angl e 26d value (A) 5.48016.114 8.23310.731 10.9428. 079 15.2995. 787

16. 4245. 393 1d. 6. Bieglublind 5a#t. FxhahtiomeBA bBB-cRRIEAY2-0%3%1-pheMdd4. 048

5 pyrrolidinylidene)-1,2,3,4-tetrahydro-2-quinolinecarboxylic acid.
2. Acrystalline form of the compound as claimed in Claim 1.
3. A crystalline form of a compound according to claim 1 or 2 having the

10 X-ray powder diffraction expressed in terms of angles 20 and d
Spacings as fallows

Angle (°20) d value (A)
5480 16.114
8233 10.731

10.942 8.079
15.289 5.787
16.424 5.393
16.658 5317
19.116 4.639
19.553 4.536
20.505 : 4,328
21.929 4.048
22.787 3.899
23.154 3.838
23:381 3.801
24.184 3.676
25225 3.528
25.802 3.450
26.484 3.363
27.524 3.238
27 865 3.199
28.547 3.124
38.345 2.3468




22.7873.899 23.1543.838 23:3813. 801 24.1943.676 25.2253.528 25. 8083 14H02004
26. 4843. 363 27.5243. 238 27.8653. 199 28.5473. 124 38. 3452.346 8 JUN 2004 21
4, A process for the preparation of the conpound clainmed in any of the 5
claims 1 to 3 which conprises m xing enanti onmer A of 7-chloro-4-(2-

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

qui nol i necarboxylic acid with neglum nélin a suitable solvent. 5, A process
for the preparation of a crystalline formas claimed in claim2 10 or 3
whi ch conprises crystallising the neglunmne salt froma mxture of water
and a water m scible organic solvent or froma mxture of siutable organic
solvents.. 6. A pharnmaceutical conposition conprising a conpound as cl ai ned
in 15 any of clains 1 to 3 in adm xture with one or nore physiologically
acceptabl e carriers or excipients. 7. Use of a conmpound as clainmed in any
claims froml to 3 as nedicine for antagonising the effects of excitatory
am no aci ds upon the NVMDA 20 receptor conpl ex.

4. A process for the preparation of the compound claimed in any of the
5 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.

5. A process for the preparation of a crystalline form as claimed in claim 2
10 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..

6. A pharmaceutical composition comprising a compound as claimed in
15 any of claims 1 to 3 in admixture with one or more physiologically
acceptable carriers or excipients.

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
20 receptor complex.



