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EP O 573 473 Bl Description Background of the invention 5 I n

U S -4,861, 785 there are described benzoxazol - and benzot hi azol am ne
derivatives having anti-anoxic ad@R@s13473 Bl benzot hi azol e conpounds of the
present invention show unexpected anti-stroke activity when conpared to the
structur§ ’If"¥ rel ated compound sabel uzol e. Description of the invention 10
The preseh Fntion is concerned with the racenmic nixture and the

(S)-for 4- Eg" ené $h| azol yl) -
met hy la”b? rw"h Q 4 uor ophenoxy) nmet hyl ] - 1- pi peri di neet hanol whi ch may

be:r epy eseny g b LBe érQ"a.tslHe & doho SRR R BNaive hivihe 3RESRLAD! €
ack ds addh&.b.%ﬁie 36 Sohponl mszl %g aﬁﬂé:t.mhsa LiodaléRbl aoﬁmsgcdv when

her'ei Nabeyehardl ® HE &Rkulaly ,g,ggped,ﬁp%u,{d JB&s.apeutically active non- OXI c
acid addition salt fornms which the corrpound of formula (1) is able to form

The | at t ebschglion GARMViahRAL | Y be obtai ned by treating the base formwth
appropsi ate acids, such as, for exanple, inorganic acids, such as 25

hydr ohal i c Tae p@seneingentidnyis! cancérheal with , thdwachimidomisotecand thedS)etoreh df [ad(2tbiehzethiasoly)f ur i C
aci d, ni tethgarsiodld:[(3gilispbpirenosy)methyl]-tapipbrititeethlndk ehichonaydiegepnisentatthydiss fosuah as,
for exanple, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,

2- oxopr opanoi ¢, ethanedi oi c, panedi oi c, but anedl oic, (Z)-2-butenedioic,
(E) - 2-%ut enedi oi ¢ hydrox- t anedi 2, 3- R aRY ybut anedl oi c,

2- hydroxy-1, 2,F @ Q-r@iu'-tﬂﬂc-yCHzr-Nrret o et hanggul - f oni c,
benzenesul foni c, }¥=sethyl benzenesul fon aRgeAl fam c,

2- hydr oxybenzoi & 4-am no-2- 30 hydroxybenzm c
Nz~ di rret hyl - 2- oxobi cycl o[ 2, 2,1 ] heptane-1 -net hanesul f oni c,

2- [ (4- t hyI "ta &%Llf;gcéél ch)(] %m 5@?’& and the i ke aci ds.

Conver sel y 1{%: ‘ﬁ&&é:% ProlcDifiprlsh 58 t&@ﬁgﬁt%w non-
treat nen{OXl tfor %m I%? f to‘?o?m"'ﬁ} al so
conpri segeg uﬁ&th %ﬁé&&‘ uch &, BHEEmPIb,Jinoifafic 88 chf-?aJ orm
and sgj dy hXI@ a%ﬁ @:y&F&fﬁ & Bfforhié) |dJStﬁQhé/\ﬁkE hduituric 8 Sﬁ@@ﬁ‘cu&f:h&sﬂ%n@ﬁ&&e”
35 i nventAdoRe h@(& Jahis abldis, &H:ﬁ 36 XBh RS adbli& pRopShoic, ﬁy%x,}waleaé-@amw@%ﬁzl ates
and the blokdpropaioR, eHERREIIBI propdnediic, Sbutdn¥didws, | (2)2-BLAsEdicks) (@FXDUHodiS, SRR
at om and ybuedidis @ 3-dityd@sybltatbdivial 2-Aytirsxy-112/3ipfopardyitarbdxylicC mehaHesuloris \etHatesul-

i ndi cat etniby bbhrenesiilhic, 0 aivathybeizerdasionic, ptylobexbhesulemil, 2Wytregderabitc Hamse-2-

ment i ene tlydeaxybenabicc at e d7-dimsthyledmxabicyalb[224 hbmamatl ingathaodsulfooiop o U n2if4-dethyighesyl)t he

m xt ur e ediforplaminolpsanedigic sndatheelike lacids. Carlvbrgely the sall formn dao bersonvel®d into thé-fseechasmf t er
t he t er nforme hwniealneanbwithalkel.y pure' concerns conpounds havi ng an enanti oneric
excess of dhe feengeid gaditioq jsalcas usedheaningb®ys Rise coreptiesscthmenivelesrwhictothel corepelnds 9of 3%
of the oforreyla Brase bl trfoym B'F’ ol spfyates aratmegnicle jbe insludesiowithiprthe) sgng of the P"ei‘ﬂb% of
one eraniveaesy E@H‘H"’ﬁ@fﬁé‘”‘(ﬂ" ‘E‘?Fea'?)? ﬁe‘P? hydfaltﬁsﬁf"?'%?flaa‘i"he&i ounds havi ng

enant i orrer T8 BYHRO %e ‘?ﬁ "ﬁé?(’t ?’E’lﬂ‘%?b g'é{ﬂw" of |
enanti o |?§V’B (55(9 emicah @ ?5'8 6{?
Naé i nve '8 ed r |n che |cal de&gna ion o compounds enotes the mixture poss|ble
ori ric, farm
(5)-4-f (PR ﬁm s Lonaex.g it o RSN b
- Pi pert disng g4 ond ﬁan EcP % of éoth gpﬁ
formil & Pl G raon s wahe g i u@)ng i ﬁ.pmnds
formul a fdving aWaEJﬁtu@Ebn@ ekdé!s@&f'dﬁﬂ Jpeﬁgﬁtm rﬁére inoﬁamdblﬁ Vi 5 ntioM¥fic Ekcess of
art - knowsgslNygiokideat i on procedures. 50 OH [err]
45 Preferred compounds within the invention are : :
(S)-4-[(2-benzothiazolyl)methylamino}-a-[(3,4-difluorophenoxy)methyi}-1-piperidine ethanol and its
dihydrochloride salt.

The compounds of formula (I) can generally be prepared by N-alkylating a piperidine of formula (Il) with
an alkylating reagent of formula (Iii) following art-known N-alkylation procedures.
50
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EP 0573 473 Bl In fornula (111) [err] represents an appropriate reactive

| eavi ng group such as, for exanple, halo, e.g. chloro, brono or iodo;

sul fonyl oxy, e.g. nethanesul f onyl 08P 0673 433BY onet hanesul f onyl oxy,

benzenesul - fonyloxy 4- nethylbenzenesulfonyloxy and the i ke IeaV|ng

groups. Said N- a Iﬁs on _cap, conve- nient ar r| ed out

m xi ng the cﬂl éﬁh{ ‘50%’{9’; cﬁf}) 1pﬂ'°8{ S%Yeo'ﬁa"f"ﬂ{ }‘?8}‘?': a'° f°(9-r

exanpl e, o Y k?r)fﬁ ] eavn e i o ony oxy, benZenesul-

di met hyl beg,g Q%e% jg"g *‘ia%'%i'% i n?ag a On-r lor;hr %{hcéqn conve-
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‘ther, et acotate) 4 buQ?élébtbrﬁﬁin %8 Gike; A dther )

I i ke a di meliiRg; aadigoRF bsiotie Goéile.g. ®, I\GdlmNh)Nor‘i’daﬁi%_ dﬁﬁe‘ﬁﬁ |de dmethylsulfoxnde

N, N- di met hpyriainet1anatige2-pgholidniony, Infircibengsnb bGetoritié akt th tﬁ@llke or a mixture of such solvents. The

1- met hyl7e 2 aqulition of anclippropriate basd sudk @s) 26 RRamphC & ikl infetal 6r AN AIRulind M&al carborite,

m xt ur e of hgkngbn sgbongtat bydrokide, dkide,achetiokylata) alkbxidd) hyddips 0P trhidé, co.d) 3Bdurh ltsnbon%ﬁ,

f or exanpl eqdiuanhygrdgen icarbenatel petassiam aehobdte, asodiarh | hydroxias, abicigrardxids,asodiumhyudtadgen

car bonat e, sw;umro%mee sostiurg dydriden isbriuy araitiee andzthekliss,i orl @ orbanitrtiaskesuor asaifor ebample, a).

sodi um car [98AAt aming,o ou N Nrgigtyiefeanaring. b Nritmethylelanl2spsipenaminer Heatratmorphalineli dih

hydr oxi d&, digzapieycield2Rlqctage. pirisine@nd the lenmay, ortienalhie ysed tadick de theaoid iwhih Isyaimedie,

sodi um ani feing g cpyige qf “Péea“?ﬂ" 'aﬁ° ﬁi’ﬂ"?ﬁ theadditian ef n ipglide sally preferablp proalkati metal

tertiary affifg o °‘” 7et°H§ %mxrr&acvw d?Fé'Eeh dethe, fike) may be sperArlistene,

4- et hyl nor °ﬂ1 AYC AYRErticHy the

o il %m g@ gb ?eg,ﬁr*e ® '8 'E?c't“a Lo el X
| g o d ! M‘g h
Clour se E1 Ibg Q: (] 3’ ?[Es "Ja b |n art ﬁésv%o %ﬁgj%g:nie rate )‘% trf?%ﬁ 08t1alyséﬁ1 r%'((j? e

preferabl y arhﬁ

147101 '"s ybeubl fromthlg
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reacti ogs MDMRe kéin dbfofu.lnﬁr ha rQ@%BIBtQ SRy Ractng 20t
terrperatura;oﬁaettfh@ﬂﬁggzmtlonan(tt)xt’nfe Alot elpnatx veltye sai d I&Hil\,?- ghlgkfb%t{lgxnﬂzj

may be carried out by applying art-known conditions of phase transfer

catal ysis reactions. Somewhat el evated tenperatures nay be appropriate to
enhance the rat t he reactltbn In thi d the %ol | oy ng preparati ons,
the reaetionks @ oa-;cx-t; | ated gom t |u , LI Rpecegsary,
further purified=mefording to methodol ogies gener a in the art such
as, for exanpl g extraction, crystallization, st Or at TOn and

chr omat ography. 25 fﬁ? corrpound of formul agh! ) can also be obtained by
reactin a piperidine of formula (11) with an epoxide of fornula (IV). 0 30

[err] 3 Thi react I on y be conduct.ed b stirring and, if desired,
heat i ng t heI aﬁ‘f?f'é"ﬂyrﬁ °°P‘§ﬁ? b&rf"“"?%?’l (S'F’?}"éi’rtheg"lﬁ'ﬂ fihe teactants; in @,reactiereinert
wat er ﬁ 't'° g‘;s E%g? ano 6t?f a" 'E)eeﬁ‘f@ﬂee"a‘??a apdh s fikejan.

N4l h | § PO R 2" P d-metiyk2- o
el Cohol ;;%gr soon peamtmgma i
aprotic SO' V@ﬁH hd H N i 1501 9 J\E

the |ike; mﬁchancm?f m%ed fy .%5&1 af ;Mﬁggto@% .ﬁi&‘b ylyy %{? f"%ﬁ Hgg}\%quvﬁé
al so be pr bl -ifeYtGblvet, 3Gthas tf&'e%ﬂﬁdibaardﬁlfahd aatn'etﬁgr ket rQ oP b i

may be fornmed by reacting an amine of formula wth an |soth| ocyanat e of
f or mul a4s(VI) in a suitable reaction-inert sol vent suc@zas for exanple, an

al kanol , e a keto or the ke. leﬂdS '
[err] [errt o—caz-cn-[-éﬂ{-ln': S +  S=C=N rrl
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S cyclization
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3 EP 0 573 473 Bl In-forful a (VI) and (VI1) [err] represents for
exanpl e, hydrogen, halo, e.g. chloro and brono; [err]al- kyloxy or

[err]Jal kylthio. Said cyclizati on EReQBI3 4/ Bilay optionally be carried out in
the presence of an appropriate oxidant such as, for exanple, a dihalide,

e.g. chlorin or rom.n adce%:cllza actlon can becrrled outllna
reaction- i B (gﬂ %@‘7 ﬁg oA

e.g. tet F%%n rsu adn or r e éal nre c?‘lncan

i k_e’ a ﬁ 9 é mit5 %ﬁﬁn-m uc alog Bg?‘ly QCh- an
et her ’5 e Qllc é(ﬁ-e I| . 3t7 (Q: rborPe be Bfzene
2'@ no dft E‘| ;ai %theragg uranta the Ione - ﬂ&@@f?& and
the || ketheehk IR UcBhol, Y. tﬁéﬁcﬁ 2 aGol a'hhlhlre b”@&- Ar a9foﬁ@§8| ft, e.g. N,N-

N, N- di rrehmé{haeﬁﬁamedn Naametﬁmethm.h@an @mat Eatod @Heorkiurs R 8i} gs,ﬁayrernhm Ry
enhance meaamegté on~rate. The corrpound of formula (1)

al ternati veihy cbﬁpdﬂﬁ&laﬁfoﬁﬁlbm ﬁ\ﬁaﬁﬁemaﬁj/e@rbeaﬁﬁﬂa&ﬁrby&?eﬁchﬁ@aﬂeﬁﬁmmﬁte fréugsmloa
(M) Widkrhulg(vingwithad Bohzothidzale offformolaingl. 2 (1 X). OH 15 [err]

20 In (MI1) and (1X) [err] are selected so that during the al kylation
reaction a radical of forgygla -N ([err])- is formed. For exanple, where

[err] is an Ap oprlateleawng P, [err] is a Ss 2, of formula -NH
[err],sorF @ St HS‘G“TSHR‘CQ mA a m r—is )
appropri ate p&afi ng group. An appMepfiate | eaving ygromeFs, for exanple, a
hal o, eg. chloro, bronp and the like; a sulfonyloxy group, e.g. nethanesul -
25 fonyl oxy, 4-methyl bévienesul f onyl oxy and the |i ke@)The reaction can be

CRLS I ed out in a reaction-inert soI vent such as, for exanpl e, an aronatic

hydr o#ar bo en rreth eaon Ioan eth 8
1'% 5 oxgadt “é;,zeaﬁigfg gﬁ?g:,: ?;1 ey & ks o

trichl Or Io a I nate
met hanol e , ca ﬁ), gﬂf r@bgl '

4- et byl ooy ]i-ﬁ'nglsﬂﬁﬁerggs 08 pm e ool wap: p 5 oBetion- mert

N, N- di E&Méh seém%ﬂemmﬁié#an Q:mdiu BYarRR .2 Bbridbne AAsthyiARzehé kfﬁ theTh‘t& aAdfbt i on
of an appgOofi-tidtaRe, MeRydroRike and the B! a - hy@rdcatboh 2 4. tHdhlortmethane) & O

hy dr ogen iofomeh@ieain, the Jikb; 26 Giked), Gay. RRMAAR, ottiafdli LID0AAICENA0RG 67 B l@RAs, >.gand t he
| i ke; sogiopeiibivy SHrieth@l:2-pRhtatbie @idJiRg iikd; § dipdlar apidfidisobent, &.90 IN,NedimERYiBrmamide, N,N-

N, N- diset hiylethyliratamide zed tha dikd. Mee &dditien ofeay appropriate thasepsysh @s; far Pxdnipis, acalkbliwietath i S
f or med duoarbangte bhitydmgerr sagboodte, telgosodien carbgrate, Sodismdydmpgen rvaborafe dnd thelikey s¢dium may
al so be [yddgespean duganic basot sualy as fokexamplst . Nwlisthilsthanamine andithe eenayfbe 38edfto pick| a
(X) wi t humthd ecid whith is fomhegirruring thef copikse pfitheredclony f ol | owi ng art - known reducti ve
N-al kyl at i dhe gP’G@@Wr‘ééOfm@H () anay jalsg (Peprepared by remgtingy @ Alcsubsiiyted f4-gipgyidingne 19f (X )
can cd@hv®nAm Yithiaebopzethiszelamien af fqgpuls P faliging-rst-nevrcredustive N-alkvigtion recagyires-

reaction-inert solvent with an appropriate reductant. Preferably, the

ket one of for a (X isOHrst reacted with the in errredlate of formula

() to fp ik ul¥, g t|o I y nay _g and further

purlfled sequen%ly re tci enam sotvent® are,
vvater

for exanpl [ err]al kanol s, e g , et har(dHs, eth. oI 2- propanol and
the like; ethers, e.g 1, 4-di oxane and the |ike; halogenated hydr ocar bons,
50 e.g., trichl oromet Bhe and the like; dipolar apr®ic solvents, e.g.
N, N- di net hyl f or mam de, N, N di net hyl acet am de, di net hyl sul foxi de and t he
i ke; &r a 1hb ¥dadlior d?fpQSWBRNOE @b BshvéniontfiOBS BdMidddul by Rfking! tE) teactaiteinf £ Buitable
exanpl e, reaiominerdsolvaatWith @x agpedpfdte Reibtdntl @fferaBlyCthe ketdhe bLoamaRICQNY flétirekidted Sitrdli UM
cyanobor b yilrinetiate bfi fbrmiukd I1XI) to form an enamine, which optionally may be isolated and further purified,
and subsequently reducing said enamine. Suitable solvents are, for example, water; Ci—salkanols, e.g.,
methanol, ethanol, 2-propanol and the like; ethers, e.g., 1,4-dioxane and the like; halogenated hydrocarbons,
s0 eg. trichloromethane and the like; dipolar aprotic solvents, e.g., N,N-dimethylformamide, N,N-
dimethylacetamide, dimethylsulfoxide and the like; or a mixture of such solvents. Appropriate reductants are
for example, metal or complex metal hydrides, e.g., sodium borohydride, sodium cyanoborohydride, lithium
aluminum hydride and the like. Alternatively, hydrogen in the presence of a suitable catalyst such as, for
. example, palladium-on-charcoal, platinum-on-charcoal and the like may be used as reductant. In order to
55 prevent the undesired further hydrogenation of certain funcfional groups in the reactants and the reaction
products it may be advantageous to add an appropriate catalyst poison to the reaction mixture such as, for
example, thiophene and the like.
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al um num hydri de and the I'ike. Alternatively, hydrogen in the presence of a

sui tabl e catal yst such as, for exanple, palladium on-charcoal,

pl ati num on-charcoal and the |ike EfiQ 51478t as reductant. In order to 55

prevent the undesired further hydrogenation of certai n functional groups in

the reactants and the reactron roduct %ﬂ‘{“ dvar1ta eous to add an
a% 3 i B 8

appropri at e Ttﬁg;{P wclly nds Q’E

t hi ophene ds cam qgtilw r% & r 11:2 n-2- arbo lic of
the corrpogefjmoﬁ o i taitf’ tg | .“:ér &,ﬁt\’ 1d\g %,5 o an’f"

m Xt ure. o i& t ra£

SU’@Q as fifl eﬂm §a|<? sal bdrres idgcen .
aci'ds, ca_ nd> &F f&‘%lac(l) B! drolﬁ'sém i&Q:r %ké‘ucz 6dlié Wﬁ:ﬁnoﬁroﬂaﬁf lév&te@c'
and the | idepolafdred M xXture of diastereoneric salts; physi cal [y separati ng

sai d m Xt ur eedtively, BharfldrAeHiRAlIF purd f6r@k S&H dornieHitly Te dblainddBftdrDihe Shantiomerically pure
chr omat g lisaféricC fokrsC b ittU BSpropRate) -starting| UhlerRie) provideagthapthy suBsbqlidie rdaktivhs occur
met hods; awcodpediichilyy Foroeamplb, 1he eRamticheticglia paiscidmdi ¢ SdompRAARY icen BépteBardd1 by
t he cor r e sqacting ian gnantianekicatiyrpurs epdxide wtfomdulat (Ve wittoapiowmeédieh of raald @), b4 Jestriped
hydr ol ysi $ereinabaye. dithe danantiomerizallyi pure (ppedres ofrfedulan(IViopdni be) prdpygred tby amatihge 33t e d
t enper at u difluorophenot withtan wedntiomedcetiv) bure epoxite of lidrpulp QAVl), sdessribedireraieflereni ent | y be
obt ai ned f r.did & fughes plierngtivanthe; @arrﬂplyerpm he Gepaatadehyi liguitl shigmatggraphljaising a chiral
appr opr i asigtiosergpastg nmaterial s, provided that the subseguent reactions
occur stereds ¥ pfdnfp d'at%?"déiééﬂﬁ materigl$yin the fgregqingrRrenaaions arediipwn ¢aFPAYNOR
conpound '5”' B 90%!9 F°8 coxdip EZ“‘? E‘&E't f“ﬂ °d3|‘?9'é§1%fr9ﬁ96’l?8 Spic 9 § Eﬂ"@%‘ﬁ%ﬁ ele
17 fan

it °@"{tg il s I

% M’,&%;j}f o r E“%*agf?b% f%? ng"?ﬁ??:f

prepar ed Bofiid G
epoxi de o XZ{ o @ty an
al ternati yege, grogpa, th&iﬁﬁsr rorra ogra

using aschiral stationary phase. A nu er of |nterrred| ates and startrng
materials in the foregoing
pr epared accordi ng togart=?
conpounds THe ocedur es f
descri bedPn ei Ci tar P BON
(I'1) cam be ar agHyby "bxr Yaiq vel y cycli B
formula (XI1), wherein P is an appropriate Ieavrn .group such as, for
exanple, [err]al kyl&g}ycar bonyl, phenyl met hox- y&ggbonyl, phenyl nethyl and
the like, and W2 is ds defined herei nabove foll ow ng the sanme procedures as
descri bed herei nbefore for the preparation of (1) starting from (VIl) and,
subseqé&nt | yThe Emeval ehthe peteptive geour PO} Babercarrind pytdoliowingsarbimpw pragedures such

i nt er medi é‘f é°’ %"’T“P' bVZ'EYdWE‘ﬁfJ\/‘a?" paldic pr-glksfine) 3‘1999“35“9‘"“'“ or ¥ @EW’(’R/BM"’QSP"%‘%
protectrv be car edot fo n art-

preparations are known conpounds which may be
own net hodol ogl es of preparing Sgnbvgdr simlar
Rreparing s iS RS

A

d °°"t 6P° il WH’E“
?Sﬁéﬁuir 2l ca?"at?ff ?@mé‘{ ® dﬁif% GF? o ES‘EB@H%E?“H& rr% fre of
P. Sai d°i nt ermedi ates of formula (XIl1) can in turn be prepared by reacting

an amine of fornmula (XIV) with an isothi owtanate of formula (XV) as

descri bed hereinb e for the preparation VII) from (V) and (VI). 40
[err] P—N NH + S=C=N —_— xm)
% CH;
X1v) ‘ Xv)
50 The intermediate of formula (IV) can be prepared by reacting 3,4-difluorophenol (XVI) with an epoxide

of formula (XVII). In formula (XVII) W' has the previously described meaning.
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[err] [err] 50 Theinternediate of fornmula (1V) can be prepared by
reacting 3,4-difluorophenol (XVI) with an epoxide of formula (XVII1). In
formula (XVI1) [err] has the prckR 8883 473RBtcri bed neaning. 55 5
EP0573473B1 0O O [err] Said

al kyl ati on reaction can be carried out as described hereinbefore for the

preparation g ) from(I1) 10 andg(l11). The compound of formga (1) (the
angyf he, (Syhard),andy t he phar rr’rg.d gacentabl e acid

racem c ngXxtH

addi tion sal ereof possess Useful in vivo ant oke perertles whi ch
activity cap/beé evidenced by the test naned Post-Areatnent in a Rat

Phat ocheni cal oke Model " ichis described ifi the e rimental part
hereafter. 15 The presen%pounds, | i ke the prior-art conmpounds from
US- 4, 861, 785 (such as sabel uzol e) are potent anti-hypoxic agents. An
unexpect edssr @KyRtidnyresttion daf bp lc@fi®idut BOMGCHBEC ReréMb@foreSioy the Préparatio AN R6HH (1)

resi dres ahdyi).he fact that the present conpounds are potent in vivo

ant i - st r okere apepbid ofhformalas ()i (thev racemiamixture Snd Ghee ()ddrim) iabd/ thes phaotaceltisatly ved
wi t h t hecqeptalde acid edditiomsalts rtkseof Pdssesa wseful 4 vivkantistrake \propgriies, whithagadidtyloan bhe
subj ect evidanprsihydhe fest named [Rosit Teadtnient iy ia &at Ritotochemichlnoke; Medel” twhish is defasibad in
conpoundhe expasimantal gart hejeafterss pot ent 20  anti - hypoxi c agents conpared to
sabel’izol eThe Rmsant ampsunds, ks the jpgorray comppnds frerp USH4:851.88% (Gesh\agesabelyzolgh e

anti - hygﬂ’? "i/FQ a‘ﬁfﬂ“ﬂ%%@@’%%&%%%ﬁ?@mﬁppw We(ﬁ"% E@PPPW%S t he
subj ect " L & IMIgT eas
tﬁeJ pri gﬁfﬁ %ﬂﬂ?w ed B T;l/” éf’d’f’m "b 'Pt' i‘%?% i?%%miroke
é"’g zlfn 1 xuc abeluzole o s le co ln VIV

over th w d ,V, CLE&{}%Z 2% ('ifthe

acti vi t yy k whaf% et saarg ﬁn ga%mn ahfln.mtgﬁm@& f
absence .p el S o i o 4 Skt

ﬁda ardth& Rk u&a.on fohﬁmiﬁw.es&wﬁnmqwa 0V EY0afith d @5«9}1& AeRéindnat O
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Interesting compositions among the groups of compositions are those comprising a cyclodextrin (CD) or
an ether derivative thereof, as a complexant and/or solubilizer. As examples of such cyclodextrins there
s5 may be mentioned a-CD, 8-CD, ¥-CD, and ether or mixed ether derivatives thereof.
Particular such cyclodextrin derivatives are described in US-3,459,731, EP-A-0,149,197 and EP-A-
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evapor at @chroparide afice 2,2 ebhigbispiopani Udnt fviéd in vacuo at 30°C, yielding 3.0 g (81.4%) of (-)-(S)-4-[(2-
benzothiazolyl)}-methylaminol-a-[(3,4-difluorophenoxy)methyll-1-piperidineethanol  dihydrochloride; mp.
148.7°C ; [«]3° = - 9.01° (conc. = 1% in methanol) (comp. 5).

~ 60 Example 6

To a stirred solution of 6.9 g of compound 3 in 100 mi of 2-propanone were added dropwise 10 ml or 2-
propanol saturated with hydrogen bromide at room temperature. The precipitate was filtered off and the
filtrate was evaporated. The residue was converted into the hydrobromide salt in 2-propanons. The product

55 was filtered off, washed with 2,2"-oxybispropane and dried at 60°C, yielding 5.5 g (68.1%) of (-)-(S)-4-[(2-
benzothiazolyl)methylamino}-a-[(3,4-difluorophenoxy)methyl]l-1-piperidinesthanol  dihydrobromide; mp.
213.7°C (comp. 6).
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Stroke Model. 25 Mal'e W star i -280 p, were anestheti zed
with hal ot hfne in 20-880/ 02 ni |s BRe placed ida stereotactic
apparatus, {he scal@3was incijsed fjo§ ex skul lg surface, and a
cat heter ingerted |¢}§3 a | ateral ?ail Vel - 15 mg/m
in 0.9% NaCl]) was i sed intJraveriously W th

nor mal henoflynan csl.38d bl ood gas®s. Th cally 30
ilTum natediwi th cojggwhite I)ight ofor 5 er-optic
bundl e i nsi - T J Ve, he

hipdl iz‘;-rb area.of the right parietal sensorinpfor negcortex Five m nutes
after I nfar by DORWHCRpdund® | 5 M n af t erpdsi mdrcQbdys®t) rats werfe inj ected
with a single intravenous (iV - ' Tcile, 10%
hydr oxypr opy! - B- c\(E180&8xt r i nd. N@m‘%l€)§mt(@§¥§,lq)nvlglkﬂﬁ'%‘°¥¢ﬁﬁ bl aci ng
reactions, pere conducted on |the first twn days aftef i(@uEPES) ol at 35
24-hous intprvals after its ijndupfediaf- Tlact Ek@erhéd d and sideways pl acing
wer e testedf oy oMLY comtager g, the taot J or |ateral
aspect of a} paw (Z'Q~Qéts). Priopr i dcepti Ve foP | aci ng

i nvol ved puphing t®RO®aw agaijnst #he tabjle eQdge in late |inb
nmuscl es and}joints d%tests). Rat § were al so al e4edge_ of an

el evased pl htform i order td assess prqgprioCeptive fadduction : ja paw was
gently pul | pd down B3l away flromlPhe pl 4t for #1ldge, land, pon sydden

rel ease, it} 40 wayg.ehecked flor retgievgl ang.ypl acing (1 tgst). JFor each of
the 5 tests} placi cores re.»n 0, ng plagi,ag; 1,} inconplete jand/ or

del ayed pl afi ng; oplg irrrredﬁgte,mcorrpl dte p?é@lgng. For ea@h linb, the
summe® tact |l e/ pro@5@cepnt i ve ol 468i ng sdore. 9118l udilng the pl at flor m test,

was nmaximally 10. W report
to the neocorti cal

PharfH AR pr

SerinPhs Ko PR

contral ater
e test
and ey r

al

Exahi3 4 t[ ﬁolgf-
(score [ st tonaitionS RreP&mbi-th Hodd GdscibRY $ BxaPiE

that is jhiRedd@sBoisAa invidaR@HE §5do BI 10InRAG
the rat STheaBdl rbdufis RP %0 ruMBari o AL Hredoht dorpoundd greCoo

acCl ng scor

i nfarct

loPie bt

results fromthe deficient hindlinb

. Six rats were used for each dose:

nunbe
92

(0.08 - ¢bmpbyndeT@isticsedl 1n USM,g80385.1 nf arct days 1 and 2,
EP O %573Tabid2 It niaalah @ndlextreme limb placing scores along with the number of rats protected (score 2 5)
on post-infart day 2, after administering a dose of 1.25 mg/kg iv + 10 mg/kg p.o. of the test compound.

50
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éegw. 45 Table 1 lists nedian

ot ect ed

excapt Ghat 86 ninufo® hitdr MBS 1>
BRBSRY A8 sapdiibd folihelBst biimal %o of
hBarbd wit3 thoseOfrofd) Iwo¥efdreRleel 3
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i <

iv Dose of Conpound 5 Post Infarct Day 1 5
(my/ kg) Neur ol ogi ¢ Score (nmax. =10) Rats Protected (out of 6)
Medi an Extrmes 0.00 EP0573473B1 3 0-3
0 10 0. 08 3 0-4
0 0.16 4.5 3-9 3 0.31
7.5 6-10 6 15 0. 63
9 7-10 6 1.25 9
7-10 © Z.50 8- 10
6,20 i vyDpse of Conpound 5 Host InfaretPay 2pay 2 (md/ kg)
NewLol ogi £ Score (ma€ompdiind n Rats Protected (out of BRagPro
Median | Extremes 0. 00 Neurolggic Score ka(out &mmd
0 0.08 4 0-6 1 30
0.16 7 2410 (max=10 4 0.31
10 10 7-10 6 . Median | Min. | Max 9.5
8-10 6 T 10 3- LU
6 2.50 1%5 - 9-108 |7 10 6 fExanplle 10:
Post-Treaj nent in a Rat Bhot ochem cal Strokew/b 8. 40 {0esit cong tiong are
equal to fhose describedjn Exanple 9, e cepil LWhut es af
injecti®nf of the int raver?ous bol us an inyari 91 aI d e [of 10 *hy/ kg |of
the test konpound was supplied to the te$t aningls. The test results for a
nunber off the present conpounds are conpar ed with those frjomtwo refefence
conpounds} disclosed in US-4,861,785. 45|Table 2 |ists nedian and extiene
| Kb pl gcj ng scores al ong W th the nunbef of ratjs pro ect d (score [efr] 5)
on pOSt-II’lf@_@_ "ftm ) a se6) kg iv + 10
nmg/ kg p. o gfcé‘é '@@IO P {0 573 4 3 |B1 Table 2 Post
I nfarct [ 2 Corrpou%g no.
I\P/tragt igtzesd cNE_@(_)%I C -cag&,G—ND— _éfj 6) (gma 6< 10)8 di an M n.
L_g
so C. Composition examples
The following formulations exempilify typical pharmaceutical compositions in dosage unit form suitable
for systemic or topical administration to warm-blooded animals in accordance with the present invention.
"Active ingredient” (A.lL) as used throughout these examples rslates to a compound of formula (l), a
35 pharmaceutically acceptable acid addition salt or a stereochemically isomeric form thereof.
Example 11 : Injectable solutions
~ a) 1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate are dissolved in about 0.5 | of
40 boiling water for injection. After cooling to about 50 °C there are added while stirring 4 g lactic acid, 0.05
g propylene glycol and 1 g of the A.l. The solution is cooled to room temperature and supplemented with
water for injection q.s. ad 1 1 volume, giving a solution of 1 mg A.l. per ml. The solution is sterilized by
filtration (U.S.P. XVIl p. 811) and filled in sterile containers.
b)
45
Active Ingredient 4 mg
Sodium chloride 3.58 mg
Sodium citrate 2 aq 5.8mg
50 Citric acid 1 ag 62 ug
Hydroxypropyl-g8-cyclodextrin (MS = 0.4) 100 mg
Hydrochloric acid (1 N) or Sodium hydroxide (1 N) | q.s. ad pH 8.9
Water qg.s.ad 1 mi

55
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2 10 8 10 6 1

10 7 10 6 20 [err]

0 25 30 C. Conposition exanpl es EPHESTBAB&®Y ng fornul ati ons exenplify
typi cal pharmaceutical conmpositions in dosage unit form suitable for

system Cmoioc}é?ﬁ'ecaarlaﬁoﬁdm nistration to warm bl ooded. ani mal s in accordance

with the ntion. "Active ingredient” (A l.) as used throughout

t hese exagTplofihylogbiied SwalePis S1efiRBP O fithuoH, TherdisHb Qdde Mith &inihg 2 kg rE%}rG eal ly
accept abfgoa&arﬁ (g. 1t b.ﬁb.”n%%iod%r gfﬁﬁgaen%{be% id. 1 AqSéHHg'i.bk% ﬁnn chﬁé{e.e()f .
Example #le solufidn bstkaGo 86 G And QRESpHPik adjustoddio PRI by %M%ﬁhﬁﬂﬁmwu gng. 0. 2
9 RLOPY| THE SNHGAX ¥RRE 1AM hEmdefbous! biPQb¥E et 2+ 1818001800 & al coRbouhd of fomRR () iiN 0
wat er f osddedjorthd LD acid\bifleF soRMeH dnd Gtirked f6HBOHIhutdsaHt b lenipaRiiufe Bblow Bxdriats b
stirri ngisil@ed witht doRi edgeh fréb Witer Jo B D Yoot Po Y G is 3RAizdd By fitfratibi) Gndér dterilel he
sol ut i onnitrayes.aaé firdl solticraefillet mbgsteridl 1UNIcomambrss uppl enented with water for

| Nj ectre OMheqfotiowing dorthulbtion ¢ praprredgsinilaryg erapleyiriglLsuitable aprfourits ofthéAingredigres inndrder The
sol ut i onobtain gfiral sojutigneal the yequirddtcompasition. (U. S. P. XVII p. 811) and filled in

sterile comtainers. b) 45 Active Ingredient 4 ny
Sodi um chl ori de 3.59 ng Sodiumcitrate 2 aq

5.8 ng Ctric acid 1 aq | Active Ingredient 1m 62|ug 50

Hydr oX§pr opyl - B- cycl odextr hyurdcMbricachd (£t £3_(3‘6,?,,,\31‘:1 drochloric acid (1 N

or Sodi um hydroxide (1 N)| Herdxyprépdl-Ptycdékridal @6 mg

g.s. ad 1 m 55 EP 0 57Giuéoéd abhyddid hod of | gemparatjon 18 | cold pyrogen
free water is sterilized |bSodiur Hytakitieoh N) Ther pigs. aip®l dagided with stirring 2
kghyd oxypropyl - B- cycl qd@aterin (MS. = 0.4) gsld@i8 g $odi um citrate. 2aq,
1.24 g citric acid. 1 aq and 71.8 g sodiumchloride. 5 The solution is
cooled to [err] and the pHis adjusted to pH 6.9 by addition of NaCH (1 N)
or HCl (&xahible 12:haidRps!t i ON is stirred until honogenous and cooled at [err].
80 g of a conpound of fornula (1) is added to the citric acid buffer

sol utizpn amel gk therAadis biRsoived i 0B/E & 2-hdrodploSHiBiE bl bHdel.So6dt @ popbthylene Biytst at

sol ut i ongo~go <. Airedoing to 3040 -C theré Bvg @BdddI38e oi\llyethylbise glycbil andkho\nGixtute & Sifred20 |
and i s swel ThdnZRdle Byadtéd & seliitiondf LASA QY of Sbdiiin |saccirih OR8N of puiled watérl and Gdhile | ON
i s fill edimngttt@resdre added 2.5 | f cocaaflagar land solyethPlene Ighyeolfqad. tocantoluenefod 501 pratidingan S
pr epar edoralidriplselution compisiog it mg/nd of the.). Fheanesuilting soldibn Is liillediimaysuitableecontsiners. or der
to obsamin a final solution of the required conposition. c) Active

| ngr edi effample 13 : Oral solufonny Hydr ochl oric acid (1 N) 6.35 ng

Hydr oxypr opyl - B-cycl odextrin 10 ng G ucose, anhydrous 48

Sodi um h dpmd@ﬂxyh‘i—wmoxybenzoaig &and 3 g of propyl Achydroxybenzoate are dissolved in 4 | of boigirrliyg
At er urified water. In 3 | of this solutio arg disaque fiﬁ 10 g of 2,3-dihydroxybutanedioic acid and thereafter

35 8 g of the Al The latter solution is combined with the remaining part of the former solution and 12 | of
1,2,3-propanetriol and 3 | of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 | of water and 2 mi of raspberry and 2 ml of goossberry essence are added. The latter
solution is combined with the former, water is added g.s. to a volume of 20 | providing an oral solution
comprising 2 mg of the A.l. per teaspoonful (5 ml). The resulting solution is filled in suitable containers.

Example 14: Capsules

2 g of the A.l, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal silicon dioxids, and
1.2 g magnesium stearate are vigorously stirred together. The resulting mixture is subsequently filled into
45 1000 suitable hardened gelatin capsules, each comprising 2 mg of the All.

Example 15 : Film-coated tablets

Preparation of tablet core

50 '

A mixture of 10 g of the Al, 570 g lactose and 200 g starch is mixed well and thereafter humidified
with a solution of 5 g sodium dodecyl suifate and 10 g polyvinylpyrrolidone (Kollidon-K 80®) in about 200
ml of water. The wet powder mixture is sieved, dried and sieved again. Then there are added 100 g
~ microcrystalline cellulose (Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole is mixed
55 well and compressed into tablets, giving 10.000 tablets, each comprising 1 mg of the active ingredient.
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Exampl e 12: Oral drops 25 50 g of the A'l. is dissolved in 0.5 1 of

2- hydroxypropanoic acid and 1.5 | of the pol yethylene glycol at [err].

After cooling to [err] there are aBBOBT3F7BBAf pol yet hyl ene gl ycol and the

m xture is stirred well. Then there is added a solution of 1750 g of sodium

saccharln é” 2.5 1 of purified water and while stirring there are added 2.5
of cocoaiﬁﬂghor and pol yet hyl ene glycol g.s. to a volune of 50 I,

prOV' ding angr aéoluﬁ’JnOo%ﬁ%' hﬁ%uﬁ%ﬁﬁh{}%&u&ﬂ § 755 &Eﬁ ﬁéted gl here s
resul ting 3%9&}% Sf Lfl Cps { & dic %]a erege
so| ution qdedrs HP& Io%mgm o it griﬁlqaktaeprﬁﬂﬁktrlal 90 G'of BéI ene glycol is molten and
4-Tydr oXy hEREMRLIR 78 P ofHichBRMSRshe! Thedatler SHUTRNE sidd8 1OMS fofre? AndRerEHhere ki3 adddd Of
this sol uts®ny af MagheSisk| otRbechrica! 5 ogpaw&n ShiidMe Clin@ X300 ki 3 @6HcBrGted Cdodurand
t her eaf t ersugensich (Opatbray Ra-280de) antitRe WidleliChonfogenkiol. OTfe taBloCdorEl ald@0atdl With thetBus
remai Ni Nng ¢btiired Mixtukdift alcodtingsippadiusit i on and 12 | of 1,2, 3-propanetriol and 3
| of sosdbitol 70% sol ution are added thereto. 40 g of sodium saccharin are
di ssolved €mim3. 5 | of water and 2 ml of raspberry and 2 mM of gooseberry
essence are added. The latter solution is conmbined with the former, water

i s ‘added q-s A cowpaynd bavingtheddrm@®: | provi ding an oral solution conprising 2
mg of the A l. per teaspoonful (5 ml). The resulting solutionis filled in
sui t abl & cont ai ners. 48—fxanpl e 14°HCapsuI of ., 6 g sodium

| auryl sul fate, 56Fg @ a osﬁng-d:nc-mge-n 0. 8 il cQn, di oxi de,
and 1.2 g nagnesi um s\eayate are vi gorousl |rr S-C The resul ti ng
m-xture is subsequengly filled.into 45 1000 swta % har dened gel atin
capsul e? each conmprising 2 ng of the Al. Exanple 15: Filmcoated tablets

o)

Prepar atl on of bl A6, BD(sholh 5 et Gnfacilordto ahayon Sfniodiact 0

and 200 g starch 1s mX erea 3 Solution of

5 g sodi ung dﬁd@oﬁ%Luna%WI BNairh 01 GoldbtlaYikon b ¢S HohSBAE of (ER4-1(b-B9R5tKazolyl)-
90[err]) in GRAYEmESIA-1(l4-driuorbHoRdiy)méBAAL- Mszaenaﬁe%ﬁ%ol aa&stsﬁwfﬁ riéc’.‘;nloﬁdeeéé@ dried
and siewed again. Then there are added 100 g microcrystalline cell uI ose
(Avi cel [erg] A pravhaddati@l BatiPosiB NRinBiibing QOHamakb &l adcShtabldémer BRT &g dctiveliigre-
whol e 1's m X@entzh eftéttile afthstroROETBUASH & Gorhpdlikd ds@fain®lti ? cla@h Yiong 10. 000 t abl et s,
each conprising 1 ng of the active ingredient. 12 EPO 573 473 Bl Coati ng
To a sol ut4.0n compdsiliorgacowtiihg/fo claipd 3 fuktizes eonfpvkind @ budier fySterhi@ndsotohiring agertandrivatert
denaturat ed ethanol there is added a solution of 5 g of ethyl cellul ose
(Ethocel 28 Apsompjsitiom a¢@aiing to sfaim B cdn [4owhsreint the sarrier Thompriseh @r eyclodextrit or grigdthel 75
m of di chl oderivelivethesofand 2.5 m 1,2, 3-propanetriol. 10 g of pol yethyl ene
glycol is rmlten and dissolved in 75 m of dichl oronet hane. The | atter
sol ution i% Adeeqsss &* tWﬁ?a'f"@rﬁﬂ't‘a"ﬁ??G“"Pﬂé’ﬁ"‘P?Fé'P'é a3 cclaimed e pny oge §f glpi e um
oct adec%?noatéhﬁ'—e?ieﬁw 2 ? P'fecﬂ"qt%‘ﬁé‘"}gﬁ’ﬁ obcqmpod ag giaimefi fn-cigine d Sk B iSour
suspensi on ( imey 1’( ‘_fh '1’5 ﬁy%ﬁlff?‘"taﬁ'@' whol e |s hom)genat ed. The
tabl et Corfs ah ec sCsogcc 3 Hbs B ac? hngr?Jne IS intim % %guth arg agueous
a’p,par atus. 1 013:? ofn&cl de rin Srgéﬁg tha %%‘Vé {?tgreil \ith 08{] aﬁdmi- eg ing or after said
40 mixing of further pharmaceutically acceptable ingredients, and opfionally lyophilizing the thus obtamed
solution, and further optionally reconstituting the lyophilized residue with water.

8. Use of a compound as claimed in claim 1 or 2 for the manufacture of a medicament for treating warm-
blooded subjects suffering from siroke characterized by administering an effective stroke-protective
45 amount of said compound.

8. Use of a compound as claimed in claim 1 or 2 for the manufacture of a medicament for treating warm-
blooded newborn subjects suffering from postasphyxial brain damage characterized by administering
an effective amount of said compound.

50 '
10. A process for preparing a compound as claimed in claim 1 or 2, characterized by
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the racem c mxture, the (S)-formor a pharnmaceutically acceptable acid
addition salt thergof. 2. A conpoungpag?9usdng to claim1l selected fromthe

group consisting of (S)-4-[(2-benzothiazolyl)-

met hyl am no] - a-[ (3, 4-di f |l uor ophenoxy) net hyI ]-1-pi peer“Hul"r"IlUllluu“I. ts

di hydrochl @oatibg salt. 25 3. A pharmaceutical conposittorf cdnpi sfng*a
pharmaceutical Iy acceptable carrier and as active ingre- dient an effective
anti-stroke af@melution oh1¢ g mpethyhebliviess(Matheneti6q HG®) ini7fmi of derpturated ethanol there is
conposi t i orddedorolitionspf 6@ o letilipeliiose, Eitfiees! 22 epeliins 159gni#f dichiarermetiwpe; Then therp are

i sotani z# ngd Jﬁtm'aﬂﬁd'cb!iéf?@?t“a"?)@“dszsm'déﬁﬁ@?ﬁ'ﬁ#’@h1%&@6?9!3{9%'9@%9'&0'5115 Moenpgnd 4
wherei n t hélisgalved jinafs 'Bkﬂ‘rﬁicf"gfé@et%?"e-y'@l’ dattenaelutian iypddadh tocdhe, feymey and thery thepe are added

t her eof . 6.25A8 i Jpggsesiun, Pc’g" 10, 1%) 95 % PRlyvisklpwtelidops jand Gyl P FsRenirated: Icalpire ¢
in any one StiPersioq;(Qraseyay K515109 )Sa"d the '@H’&r’%ﬂ?f“@?‘init%‘ﬂ The,tablefcpres, pre gpgted ¥ith the thus
st r oke- proPB*E'P?q/’B“dé{'r?d’hﬁf°aB'fgagpﬁ3'r’?pound as claimed inclaiml or 2 is

i nti mat €fy xed with a pharmaceuti cal l y; active carrier. 7. A process
according t A% ai m 6 wherein the active ingredient is intimately mxed with

an aqueous ,SO rin or an ether derivative thereof, with
J Hi Jt\%ﬁllp%g oﬂIavr 3’ ﬁ%%ﬂﬁ\ﬁ

opti onal o or e, urrng or after said 40 mxr ng of further
pharmaceytical |y acceptabl e ingredigpts, and_optional ophi lizing the

t hus obtai ned sol utro .v furtherl optrona Iy reco g the

| yophilized residud &qu_gx imed M claim1
or 2 for the manufact yFe of a rredr carrent fo eaDH@gNwar bl ooded
subjects suffering f Fom st roke char act effi Zed by adm nistering an effective
str-oke- ppot ecti ve 45 anount of said=*conpound. 9. Use of a conpound as

claimed in clai thekammicZniktare, the(8)-lommarfapbémaesutichilyeactaptible acie addition saltttiiest. i Ng
war m bl ooded newborn subjects suffering from postasphyxial brain damage
char act er i 2edA lspmpmind acwtdingi tngrlaim 1esofocted ifom thergronp corfsistrgi of (ShiiRianebthialylt 0.
A process f ormehwgsinol-erf(3.4-difemqpbenady)meshyilitzninetidineisthans] and its dihysirochlioride salt.

charact &i zed by 55 13 EP 0 573 473 Bl Coati n?

* C L ®& A gharmaceqgiisal.compesiiion gemrsiping @ pharmagentipel VC@F?Péﬁst@f"@Wrﬁ@é!Wee'@fe‘
HJ err]) in 7denten effectye Antrstipkeramaunt PhaseaPound 8¢ elaimed in¢laidY! & %ol ution of 5 g
of ethyl cellul ose (Ethocel 22 cps err =) .in 150 m of dichl qromnethane.

Then t hre3 ([5 e 4 A compgsition-ggcording §p Clﬂ{n@,ﬂl pﬁg}qéi butey systagn, ap isotonizing agent and water.
1,2, 3- I | t I
75 nt of GRCH IR %or‘r%m%r% H 2 Ear%er? bt siBRreg = CHE P avne%'ae

then there ar® gdde of magnesi um oct adecanoate 5 g of

pol yvi nyl p\ér R lpkdd0438502 B agrf pH maGé?.BSa?@Brﬁ QsOLIQ %Piir B ki3S
K-1- 2109 o771 gha Y P R g ol ca .ﬁrﬁear.%rarap%
with the t MM& ﬁ&r%aéem&rly%ﬁfe'c%erappar at US Cainms 1.
corrpound havr ng the formul a: [err] 20
tles-racem g, NA %iodése acédiding( tS)aaﬁr@remnare.rama haative BrigRidlohtCia lidtihalfy CRdcOwitheanPédubbus
adidi tion sal tsoluié & @fclodektrin/or GO BIAGLIRAVaRRAREH, Mith btiofid addiod berer Atuliyor fafté i he
group capsi Strikiig off furth®) pharnhacaltibein acbbthtiy Mgrydignts, and optionally Iyophilizing the thus obtalned
solution, and further optionally reconstituting the lyophilized residue with water.

8. Use of a compound as claimed in claim 1 or 2 for the manufacture of a medicament for treating warm-
blooded subjects suffering from stroke characterized by administering an effective stroke-protective
45 amount of said compound.

9. Use of a compound as claimed in claim 1 or 2 for the manufacture of 2 medicament for treating warm-
blooded newborn subjects suffering from postasphyxial brain damage characterized by administering
an effective amount of said compound.

50
10. A process for preparing a compound as claimed in claim 1 or 2, characterized by

55
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met hyl am no] -a-[ (3, 4-di fl uor ophenoxy) net hyl ] - 1- pi peri di neet han

di hydrochloride salt. 25 3. A pharmaceutical conposi t

pharmaceutically acceptabl e car rERQ S&83#F3RBI acti ve i mmmﬂ”"mmﬂmm
effective anti-stroke anount of a conpound as clained* ncclalm . 4
conposi tion accordin claim3 fuyrther risin system an

i sotoni zing & ﬁ'ﬁylﬁ‘ﬁgaM?'QP°°Qﬁr"§'a(%w85 %‘%’rg{) 'g(?ng “k‘dﬁ oclaim3 or 4
wherein the carrier conprises a cyclodextrln or an ether derivative
thereof. 6. A procg for prepem ng a pharmac i cal cogposjition as clained

§P .
in-.any, one of ¢la S L@ ract t pa af f ect [ ve
% nto éco gﬁagc '&c\ﬁi
car €Her 7.

st;l;a.ke protective gr 2 is
intimately mxed_vth a ph@njmceutl caI ly acti A process
according to cl afm 6 wherein the active ingredienis intimately mxed with
an aqueous solution of cyclodextrin or an ether derivative thereof, with

optional addition before,_ during oromfter said 40 m xlng of further

pharmaceutically acgep e _id) apgd optign f Ophi li zi ng the
F @. fur{:ﬁ’er op |6n®r‘e§6ﬁ§gl ig t he

t hus obt ai ned sol ution
| yophi l'i zed residue wfh water. Use of a conp&Hnd as ainmed in claim1l
or 2 for the manufacttre of a rredl cg)ment for treating warm bl ooded

subj edts suffering fromstroke characterized by administering an effective
st roke- prot e ¢hergin W] mepresent arapatorriste reactive leayiig B5QURI in areaqtipringst sofyertAREiRsallydn as
clai med in cgpasancs Pt ap apprpprialedastanuf act ure of a nedi cament for treating
war m bl ooded ReRHRbT AP eideraud dp it #rpordestiopai: B4 frR Rede-Brtieeanage

characteri zed by adm ni stering an effective anount of sal d corrpound 50 10.

A proc?%ss for prep ng a corrpOlmd as cI ai in cI or

characteri zed o- 0.A5X3 473 X

N-al kyl ati ng a pi ine o forrrula(l vmt reagenq)
vvh

formula (111) OH [ erT] (@B erein [err]
represgnts an appropriate feactive |eaving gr oup in a reactl on i nert
solvent, optionally in th resence of an appr op at e base; reacting a

pi peridine.of formula (11) with an epoxide of fornmula (I1V) |n a
reacti on-i nekf cyeldingedthioudd dediative of Torfidla QU Wwhérim Wv2reirbdents Ihgdtodd, haltd G} A\eal- Of

formul a (VI kyloMyer € -Ralkyithiv,) in aegectmdreitSolght eraeptionalieih the dressiiceaf an kppraphate Or
[err] abkyl t hiodidani;n a reaction-inert solvent and optionally in the presence

of an appropriate 30 oxidant; [err] [err]
OH cyclization
35 F-Q—o—cnz—cn—cnz— N—C—NH o
F
W “n
40 d) reacting a reagent of formula (VIll) with a benzothiazole of formula {IX) in a reaction-inert solvent

and opfionally in the presence of an appropriate base

OH

. 1 . s
e FQO-—CH;—CH—CH,-ND—Q‘ + Q2_<\ :@ -0
N

F
(vim

50

In (VIil) and (IX) Q' and Q2 are selected so that during the alkylation reaction a radical of formula -N-

(CHas)- is formed. For example, where Q! is an appropriate leaving group, Q2 is a radical of formula

-NH(CH3), or where Q" is a radical of formula -NH{CH3), Q2 is an appropriate leaving group.

e) reacting a N-substituted 4-piperidinone of formula (X) with a benzothiazolamine of formula (XI) in a
65 reaction-inert solvent with an appropriate reductant.

14



96 40 d) reacting a reagent of forrmula (VII1)—w Lﬂ a pbenzot hi azol e

of formula (1 X) in a reaction-inert solvent and option ence
of an appropriate base 45 EP0S573473B1 [err] 5 | mjﬂiﬂ
[err] are selected so that during the al kyl ation reac

formula -N- ([err])- is formed. For exanple, where [err] |s an appropriate
| eaving group,[err] _is a radicgg of fornula [err] or where [err] is a

radi cal of for ( ) s.an pNopri at e | eavi Ag~g p. e)
reacting a N-s @ CBB‘B?ZS@ cﬁ}ﬁoﬁ'@—‘g&wﬁa \wrt — O

benzot hi;azol am ne 0 ormula (XI) in a reacn‘HgohT-r solvent with
ari..appropriate rdductant. 14 EP 0573473 BL* C L M S* [err]
[err] (XI) f) converting a r@enic nixture of the conpour@@of formula (1)
into a mxture of diastereoneric salts 10 with a suitable resolving
reagent such ag corlvéringeaRBaMiEmixfareCa the @bmgbahdloftadielulk NGifto @ MbGIre of diaétefedaricakitsN g
"said m xd ure byith 4 suitaldx RBINIMDY, re@htS0dh asSiof 6xampla,| d ¢hirdllatid AndDthert PHysitalty eghanfiiy C
t echni ques andsdid mixturey by, dorvedainple,Osebetivel caefpliiratdnedt dhrairatogiaphidr®chnijussabrddsfinaliyt 0
t he corr espondcangeringasaldi ssparated: dibsterentnedé sdlts dnte thepmuresploraiing fepantiorheric (forsf the
hydrol ysis in emmpewiddefdorowlal(tiy chydmbiei® ins anradiici p basigtaquevas mpdiem, entionaliestadned
t enper at ure. 18evated tempgiptureeact i ng an epoxi de having an enantiomeric excess
of at | &ast 949 Ehcting arepexide | hgying\pn Anagtipmeric excaesdefaat deaglh 94%% phiermaply (1Y) withpang

reacti on-i ner t integnagdisterof forpua (1) Bl qugonan otsRMRR Hibis Welding,? eamPgund|of formula g
enanti omeric ei’b%@gt‘°5'1""°a‘?"°?sé8§i‘ "@ﬁ %rAd jt further degited, cqavertipgfhe Corppoyrds of ?‘“!ahe
compounds of f a"a'(f '% a pharmaggutically aceepiablp acifhiof, copversely, converting
phar rraceutr caI fﬁ@d? 'G%B?sa y pretneshvialal.-y - converting the salt form

into th& c?gg@ ?ﬁa"" S IRNL with alkali. 20 11. A conpound having the
err

forrruIaO Pacem ¢ m xture, or the enantiomerically pure
(S)-formthereof. 30 12. A process for preparrérg a conpound as clainmed in
claim 11, characterized by a) Z:uoroph | with an epoxide
of formga (XVIl) 35 Jo=ct, W

O [err] wherein [err] represent appropriate |eaving group; b) reacting

3, 4-di fl uorophenol with an enadtiomeri caI ly pure (S)-epoxide of forrrul a
(XVI1) 45 0 [err]
the racemic mixture, or the enantiomerically purs (S)-form thereof.
30
12. A process for preparing a compound as claimed in claim 11, characterized by
a) reacting 3,4-difluorophenol with an epoxide of formula (XVHi)

36 0
FQ'W + oW —— )

W P -
XVD @) XVIp ®

wherein W' represents an appropriate leaving group;
b) reacting 3,4-difluorophenol with an enantiomerically pure (S)-epoxide of formula {XVII)

0
FQOH PV — g )

F
80 (XVD (S) XVI)

wherein W' represents an appropriate leaving group.

55
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50 [err] wherein [err] represen%
| eaving group. 55 15 EP 0 573 473 Bl Patent.anspr Uche 1

mt der Fornel: '.5 OH 0-~~~~ O CIEPH-F713A7BIEN I

H - 9-~i | 10 Fdaslw ,!!mﬂh
die (9)- Fprm oder ﬁl n pharmazeuti sch annehnbares Saureaddi ti an

i7 2. Verbrhamngentch Anspruch 1, ausgewahit aus der aus

(9):4° [ (24 Bageul BBl TR am o) - 13,2

di f| uor phenoxy) e ]-1- eri di net hanol und dessen D hydrochl oridsal z

bestehgnden G uppe. 3 Phar mazeutlsche Zusamenset zung, unfassend ei nen

phi zeuti sch annehnbaren Tr agerognd al s wirksanen Bestandteil eine gegen

Schi aganfal | effekctj enge el'&ﬁ"\s&i dun nach meprogh 1 20 oder

2. 4. Zusamenset zuny ] ffers@fitem ein
" isotonisierendes Mtyer und V\asser unf aBt 5CH,ZLEa set zung nach

Ansprueh 3 oder 4, Horin der Tr~ger ein Cyclodextrin oder ein Etherderivat
hi evon unfaft. 6. Verfahren zur Herstellung ei ner pharmazeuti schen
Zusamenset dan eacerpisdhe eGemisch,ddie (SiFomT biden eind pliaimsazéutisahaghnstiribage lsdareataiticridsues |
daB ei ne wi fhiewame, vor einem Schl aganfall schutzende Menge einer 30

Ver bi ndung nach Anspruch 1 oder 2 innig mt einem pharmazeuti sch wrksanen
Trager '5ge‘ﬁ1 Yerkindypp r"GCh Anspryely fl.apisgavibitiaus den oy (R-#rl(® Benzothipzelybmethykiminodafis4-
Best andt ei | 9fivARhgnaymetbylispiperigingthagelind des '!Yéi‘?c'(lgrié%!?d?@%?heh#nme ei nem

Et herderl%a%ghl evoth%e scht WI rd, mt fakul tativer Zugabe weiterer pharm-

zeuti sch wrﬁ'ﬁffg?g ? % %ﬂ 4 ?féﬁ"'s%%ﬂe'lﬂ@ﬁ'ieﬁ/é?ﬁm’s'ﬁ‘ﬁéﬁ
urid.ige\F;]ansc Pl Petagiitel 98° gegen 8"'%93}‘?3 ghgne"y{smindrngsiash Ansgrych 1 und
wei terhin gevﬁ nschtenf all's der lyophilisierte RUuckstand mit Wsser

rekonsti td:“ QﬂéamWeﬁsgtzurig na l‘? X%EHEH @gdlg 'wggém émﬁﬁgyyvgt\g?h%ﬁ ﬁfol msng'ergC %J der 2

zur Herstel WiagQ, nts zur ger
di e unter Schlaganfall Ielden gekennzei chnet durch di e Verabrei - 40
chung &i rer ZWaﬁthSﬁd%Eﬁhg naer Aﬁ%hhiﬁg%ﬂérall Moﬁp&wyﬁﬁg}d&dqcm%mdddgﬁ&ﬁ Etherderivat
Ver bi ndung. nhiBvon\i@¥asendung ei ner Ver bi ndung nach Anspruch 1 oder zur
Herstel l ung ei nes Medi kanents zur Behandl ung war nbl Uti ger neugebor ener
Subj ekt e, 6. dVerfatweb eur Hassllung ingixphainazeutiichehsZubnthdibotaing Ric eiem derv@BmERb 8IbRet
durch di e Vér ddnmeh gakengeeiehmat rdadyi efnks Swirkesme|Veergéinetti Sertagaalr Shineknag .MefiGe ier
Ver f ah®en’ z Merbirdung nash |Anspguck it loder 2\feignitheinemopharenabeutises prirksamenlTriyde gendlscht wird.
gekennzelchnet durch 50 55
7. Verfahren nach Anspruch 6, worin der wirksame Bestandieil innig mit einer wiBrigen L&sung von
Cyclodextrin oder einem Etherderivat hisvon gemischt wird, mit fakultativer Zugabe weiterer pharma-
zeutisch annshmbarer Bestandteile vor, wihrend oder nach dem Vermischen, und gewlinschtenfalls die
35 so erhaltene L&sung lyophilisiert wird, und weiterhin gewlinschtenfalls der lyophilisierte Rilckstand mit
Wasser rekonstituiert wird.

o, 8. Verwendung einer Verbindung nach Anspruch 1 oder 2 zur Herétellung eines Medikaments zur
Behandlung warmblUtiger Subjekts, die unter Schlaganfall leiden, gekennzeichnet durch die Verabrei-
40 chung siner wirksamen, vor Schlaganfall schiitzenden Menge dieser Verbindung.
9. Verwendung einer Verbindung nach Anspruch 1 oder 2 zur Herstollung eines Medikaments zur
Behandlung warmbllitiger neugeborener Subjekte, die unter postasphyxialer Hirnschédigung leiden,
gekennzeichnet durch die Verabreichung einer wirksamen Menge dieser Verbindung.

10. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 oder 2, gekennzeichnet durch

50

55
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¥

EP 0 573 473 Bl I P1! 1 11111 11111 12 111 &)

32? SRR ejdgpi-l zeéi o0 af E&h”%&%%&?ﬁlllﬂl "ﬂ" ||||”|||Hﬁ||f i
i (M~~~
reakl 1 onst 1 i g RISt gt coeraun 4) milgbn RN = W@? iy,

Losungsnittel, gew nschtenfalls in Anwesenheit einer geeigneten Base; b)
Unset zen ei nes Piperj-efns der FoPWel (I1) mit einem Epoxig den Fornel (1V)

I gnet e

i nz'ei nemp r eakt i oRs= éﬁg.ums.@j;.fzr_e;}l 0

s F4, Bt 5o W N— -
(U)' c) Cyclisiereng®ines Thi dﬂhnstoffderl vats der For &H3 t(‘VI Y, worin w2
fOr Wasserstoff, Halogen, C -s- 30 Al kyl oxy @dor Cl1 -g-Al kylthio
steht, in einemreaktionsinerten Losungsnmttel und gewUnscht enfalls in
Anwesenhgeit ei nes geei gngten Oxi dati cQH;m tteI

~~~CH F _Céﬂf -N--N ¢
---- OCH2 N- “CH-Q,‘h |enug Q

(VDCR3 40 d) Unsetzen eghes Reagens dgr For nel (\/I Si

Benzot hi azol der Fornel (I1X) in einemreaktionsi nerten L6sungsm ttel und

gewl nschtenfalls in Anwesenheit einer geeigneten Base OH 45 Fn<-~
O CHz- CH- CHz- N?l] W' eine geeignete reaktlonsff«ihlge Leaving-Gruppe bezeichnet, in einem reaktionsinerten
su

@ ngsmittel, gewunschtenfall esenheit einer geeigneten Base;
(. vvobe| | n (Vi F’&Wﬁ;?‘&%gﬁeéd' f gt e siegm Eerridsr Emel (WY pingintreaktiongy,
d&/w hrend de reaktion ein Rest der Formel -N(CHs)-
ausgebi fet wird, bel spielsweise imFalls, daB Q ei ne geei gnet e
Leavi ng- G uppe bezej et, Q2 fOpeinen Rest_der For -NH(CHs) st eht,

odor im 56 F @Eﬁ%ﬂ)nen Res er For meg ) dar st el I t,
@ sine geeignote L ng- G uppe bezei chn ® ;
N- subst b ui erten | peridi nons der Fornel m tCHg n‘%m B¢ zot hi azol anm n
der Formel (XlI) in einemr tionsinerten Losungsmttel mt einem

geei gneten Reduktionsmttel¥ 17, EP O 673 473 S1 I 11111

HE11111 11111 111 111
¢) Cyclisieren eines Thiohamstoffderivats der Formel (VII), worin W2 flir Wasserstoff, Halogen, Gy —s-
30 Alkyloxy oder C;—s-Alkylthio steht, in einem reaktionsinerten L&sungsmittel und gewlinschienfalls in
Anwesenheit eines geeigneten Oxidationsmittels

OH

S
35 i )
F‘Q’O‘an‘CH'cuz‘ND—?I—E-NH—@ Cycns:l,enmgm .

- ¥ v s

d) Umsetzen eines Reagens der Formel (Vill) mit einem Benzothiazol der Formel (IX) in einem
reaktionsinerten L&sungsmittel und gewlinschtenfalls in Anwesenheit einer geesigneten Base

OH

45 { S
1 .
F—Q—O—CH;—CH-CHZ—NC}—Q r = :@ — 0.
. N
F
50 (VI
wobei in (VIll) und (IX) -die Substituenten Q' und Q2 so ausgew#hit sind, daB wihrend der
Alkylierungsreaktion sin Rest der Formel -N(CHs)- ausgebildet wird, beispielsweise im Falle, dag8 Q!
eine geeignete Leaving-Gruppe bezeichnet, Q2 fllr einen Rest der Formel -NH(CHs) steht, oder im
&5 Falle, daB Q' einen Rest der Formel -NH(CH:) darstelit, Q2 cine geeignete Leaving-Gruppe
bezeichnet;
e) Umsetzen eines N-substituierten 4-Piperidinons der Formel (X) mit einem Benzothiazolamin der .
Formel (I} in sinem reaktionsinerten L&sungsmittel mit einem geeigneten Reduktionsmittel

17



*C L N S* OHFS5 O CHZ- CH CH2-Nj =0+ HNd—m- N-5_{X)

(XI') f) CberfUnhren elnes racem schen Gem sches der Ver der For nel
(1) in ein Gem sch aus 10 ER 0.5T2:48PBkren Sal ze mﬂmﬂ ﬁlﬂ eten

Trennmittel, wie zum Beispiel elner chiralen Sgure,
physi kal i sches Trennen di eses Gem sches durch bei spi eI swei se sel ektive Kri-
stal lisation oder Chromat ogr aphi et echni ken und SCh%I eBlich Qoberftlhren
di eser ge e' lzg in di jenden ehanti oner en
For men de %‘gr Bo#r%lﬁi}réc dﬁ) si mermrgau@®én oder
ba?l\§c en wg gen |VEdI um gewUnschtenfalls beI C‘éish@ t er¥15
T rat ur; *g) Unmsetzen_el nes Epoxids mt einem Enanti onmerenUberschuB von

| gstens 94% der Forr@ (r'vymt el nem Zw schenprod@t der Formel (I1) in
el nem r eakti onsi nerten LUsungsmttel unter Ausbil dung einer Verbindung der
Formel (1) migf Owekitksh SiRedVatomilsahonnGaafichdsasE VEDIndug Nie@ Foreis () A YinUGshisch ks S
wei t ersfai N gewfAawebrhererCbateh | il singin Gedignsier inienrinitiy avie £l@t Béispieeiner( dhiralénnSHRitel €
Sal zf or m dur add ZfschlieBendes fhgdialidhas Myennbr diedes Gemistias Warzie bidispitsiveisa seddktive 2drie N
Saure; oder staljsstiehoder ClremébtograpbietechmikerSardzschiesiicmUbarilibibr dibsee getreBaerediaitaranh
Behandl ung minterehl $eadgei in diel entspteniendiéer dnantidmergn frormeci dpr Vasbinduhg 88 Korrfel @) diifch  /
\ AV 30 Hydrolyse in einem sauren oder basipchdn wipriges Medithe gednischtonfallsdbei afihtihter
enant i®nmer enr’émpasatyrs) - For m hi evon. 12. Verfahren zur Herstell ung el ner
Ver bi ndung n&k¥msgizedreinen Eppddsqaik ainerp Enaieraqrenipargchubavpn wenigstens 4% pesdiomeah von
3 4-Di f 1 uor pAXR oAt Zuyisghagpreduit, der Frmel-() r‘FeIe'“ Pj';}m"e'"ﬁmmﬁs""gsmw 48/ 40

Ausbildung emer Verbindung deilé Formel (I} mit einem Ena rentib wenigstens 94%

I [u wglfemén iy p]te rf ﬁ eél L E%( gpeme lzform durch
EJrr\gé(?/ Pq )n( vglr)l %'B%'ﬁs%g; t&éﬁﬁeh jl ﬁ %QHP ?’é'ﬁ'rg %:etggr)(?ag der
For nel (XVII) CH2- - Z-\

(S (IV),“SQMFVSE tderForml (S) (XVI'1 worin W eine geeignete
Leavi ng- G uppe eze| c net. 55 18 EP O 573 473 Bi 1111

11111 41§ 1 11111
o
F_Q—o—cnz—l—\ " |,

30 F
das racemische Gemisch oder die enantiomerenreine (S)-Form hievo}\.

12. Verfahren zur Herstellung einer Verbindung nach Arispruch 11, gekennzeichnét durch

35 a) Umsetzen von 3,4-Difluorphencl mit einem Epoxid der Formel (XVii)
0
" . F‘Q—OH + W‘—CHZ—LA B . (N) .
40
- F , @®
Xvn &) XvVI)
worin W! eine gesignete Leaving-Gruppe bezeichnet;
45 b) Umsetzen von 3,4-Difluorphenol mit einem enantiomerenreinen (S)-Epoxid der Formel (O(VII)
0
F—Q—OH ¢ Wt —— g @),
80
F
XvD | (S) (XVI)

worin W! eine geeignete Leaving-Grupbe bezeichnet.
56
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Revendl catl ons 1. Un conpose ayant |a fornule:
OCH- CH2- - CH2- 1 N9C3 F 10 | e nelanhge raci m que, Ia forme mk ou un de ses
sels d' addition d' acide phaf raceut ERUOSTSA73 ®MIcept abl es. J

salon la revendication 1, choisl dans |o groupo constlt !] ﬂ""’"”m"mr
(S)-4-[(2-benzot hj azol yl ) et hyl am no]

-a- [ (3, 4- dReverdeBi®A%inoxy) ndt hyl | - 1- pi pdri di ne- 6t hanol et son sel de type
dlchlorhyd e .59 | tion pharmaceutique conportant un support

phar macout qh’gr?g'ﬁ?“g@f?@tp?%@ comre ingredient actif, une quantite

efficaceg anti-apoplexie d' un corrposG tel. quo revendi qud dans la 20
reﬁdl cation 1 ou 2. Une corrpoggtlon solon la revgndigation 3,

comportant en outrg hang,g r@j | N on et de 'eau.
a revg IR tl%% ﬁ—é

25 5. Un conpose sol | e | e(@upport
conporte une cyclod rine ou un dEri vE Et hartfi dCe ¥ &’cl. 6. Un

proceddgpour preparéer une conposition pharmaceuti que foI | o quo revendi quee
dans | ' une quel con- quo des revendications 3 a 5, caractdrisd on ce gu' une
guantite eff ile asngep radéniquel il @@ I{S)r eu Ln aip Ogpk essks ed'addilion d'acidB plardaeiRigsdmente |
quo rovendi quécepiables. | a revendi cation 1 ou 2, ost nElange intimement avoc un
support pharnmacouti quenent actif. 7. Un procedd solon |la revendication 6,
dans | ecue? [Unjqogpesd sslon lzeqverfdicetion 1, ghdishndansrie graupen penetitugy du (Qrfrd2derzothinzsiyl)y
aqueuse de cyéthylaminel-d4-difluarpphénoximéhyild Piréddinefihanal pt son gq! detyee dighiuivdraten
facultatlve endant ou 35 aprbs ledit m-l ange avoc d' autres
i ngr Edi ent® Deeeyiigue ca@eqsﬁaetam%@Oétphama@uﬂuavwwemb'e g comme
lqn))

~~~

| yophi | i sant "] ® AP afficace nt-PROPIBHS, Fup (CoRPOsH| toh ape (ievariaye dans la; s
echdant® | e r’?Yg'l’ flisd avec de I eau & Utili sat | on d un corrpose
tel quo reyen n revendi t| ation n, 40
nddi camntxd%ﬂi&%&%% '? selgij I3 i "&ﬁe'sonsﬁj & ggr%"sang Ch sou G u" age"t
d' apopl exi e, car act 8 par adm ni stration d' une quant ite efficace,
pr ot ect bj C& GRRbhbosk samelrmdﬁa&%'om A BHFR Raote - subllohl bt Ao G ckillaiRTADS
tel quo revenRgigdpeddiaas coid-ci evendi cat1 on 2 pour fabrication
nddi canent destine au traitenent des suj et S nouveau nd a sang chaud, qU|
souffrent ¢' wAgrBdeasoln gMdba®bune compstition pratrRachtiGie 1BIRIILY Xdvaritiquéc ddins! Lin Iglisisdh-
par |'adm ni gué adsirevandicatiohe @ 208, adracidries & del quianequahtild éfficacy) p®Biricelddntrd ipdpleriecdd
pour | asgr epauatcomposd’ tel que aeqendidyé tdahs Urevendivatiord il (pu 2, @etvaélangé lirditheinetit Ggdci @ 1
ou 2. car act duppertppemac&fiqisment aclP O 573 473 Bl 1 BIBIilt
till 1t 111 *C L M S * a) I"alkylation en N d' une piperidine de
formul e (1T) Unweasédénsetor da teivdndigiticon Bagans thqudl ingrédient aatif pst inBre@erCinBlaayd | uval -+
HN3CHS i / (| K9lution aqueuse de cyclodexirine ou d'un éther dérivé de celle-ci avec addition facultative, pendant ou
aprés ledit mélange avec d'autres ingrédients pharmaceutiquement acceptables et, facuitativement, en
lyophilisant la solution obtenue et en reconstituant uttérieurement, le cas échéant, le résidu lyophilisé
avec de l'eau.
~/ 8. Utilisation d'un composé tel que revendiqué dans la revendication 1 ou 2 pour la fabrication d'un
40 médicament destiné au traitoment des sujets & sang chaud souffrant d'apoplexie, caractérisé par
I'administration d'une quantité efficace, protectrice contre I'apoplexie dudit composé.

9. Utilisation d'un composé tel que revendiqué dans la revendication 1 ou 2 pour la fabrication d'un
médicament destiné au traitement des sujets nouveau-né & sang chaud, qui souffrent d'une affection
45 cérébrale post-asphyxiante, caractérisée par I'administration d'une quantité efficace dudit composé.

10. Un procédé pour la préparation d'un composé tel que revendiqué dans la revendication 1 ou 2,
caractérisé par
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k=3

10 F / \ H2- CH- CH2- N N F 15 dans

laquel le W represente un groupe partant r-~actif, eﬂlmn muﬂmlumerte
pour la r~action, facultativementER®573 48Bte d' une
b) la r~action d' une pi pdr|d| ne de forrmule (I1) avec ‘un dp xyde *de “formul e

(9IOV) Hg _a?;s Zu n a? llk\)lrlg't?otn eln neJ ‘une plpgrldme de %R%M}\ivlgcaunrgacﬁtt alk ylgr‘lt de formule ?II) ~~F_ 1
25 Hc) la

cyclisation d' un ddriv4 de th|8ﬁree de formula (VII) dans | aquelle W2
repT\esgnte de |’ Agbr ne, un radi hal o, gl kylQxy en C, | C6
oy al kylthio ef—t Ql-aﬁﬁz-uﬁHs-(ﬂHéa-m‘ ieHNe p :@ et. le cas

N-ad
dch®ant, en prdse d' un agent oxydant appro r| %
S D F yegri 8 35 o g2 d:lll- FN-C-NA

cyc-i.-- F ' (VCH3 40 d) la reacti®h d' un agent de fornule
(Vill)wwavec un benzot hi azol e de forrrule (IX) dans un sol vant |nerte pour la

réaction et facultativ t en pre, ase ap ro
~~~CH F \ - H2- 0—@{;4-CI-BOCH2—N
(I'X) formules (M11) e X) dans | esquell hoi sis de fagon

gue, pendant |a r~actl on d al kyl ati@n un radi cal forrm e -NH(CHq) - est
forndes par exenple, si est un groupe partant approprie, Q@ est un

radi cal de Iaforrrule-NHCHa ou SI est un radi cal de fornule
-NH(CHs), 9% ; 5 laquelle W' g EJr duvo ooty ﬁﬁ?soﬁ‘r palvantinerfe -popit, Ig rEaction.

d' une 4-pi pe ‘H!'fa% drse %; ;

benzot i azol e Rt &g hese éen au'ac i ot %o i BLS T 0 sovpnt et o1
avec un agent duc etJr appr opri e. ~~EP O 573 473 Bl
|||||II||||III M §*4- ~~~~~~~~~~ Ft<OCzOCHZCH~2]—
C+ti 5 P~~~ ~~~(X|) fl] la
conversion d'un e Pac?ﬁ’que du conp en un ml nge de

sels 19 di_a&tdr donbres a |'aide d enlCHde res ution appr oprid,
tel que, par exet?pl e un acide chiral et en sdpar ant onsuite, par voie
physi que, ledit ndl ange a Mai de, par exenpl e de@echni ques de
cristallisation ou de chronmatographie s6lective, aprbs quoi on convertit
final ement | esdicydisatiol d:urtﬁéﬁﬁdbrthimdesformdpaﬂmanelaqdem W ep@samtst ded'hiairagidne,
cor r espondantue sadital helongikyloy ereCif  Ciron @kyithid ep Gr & IOy dars|up selvaitinerteLpounta téaetion
aqueux, aci det darabéehiaption piésance d'urt ageetsrysantapmiensiéit enpEr at ur e El evde;

' OH
35 cyclx!auon
F O—CHZ—CH-CHz—N N—C—NH o

- F v

d) la réaction d'un agent de formule (V) avec un benzothiazole de formule (IX) dans un solvant
inerte pour la réaction et facultativement en présence d'une base appropriée;

OH

% P S
DeobioOre - o3 —
N

: F
50 v

formules (V) et (IX) dans lesquelles Q' et Q2 sont choisis de fagon que, pendant la réaction

d'alkylation un radical de formule ~-NH(CHz)- est formée, par exemple, si Q' est un groups partant

approprié, Q2 est un radical de la formule -NH(CHs), ou si Q2 est un radical de formule -NH(CHs), G2
56 est un groupe partant approprié.

e) la réaction d'une 4-pipéridinone substituée en N de la formule (X) avec une benzothiazolamine de

formule (XI) dans un solvant inerte pour la réaction avec un agent réducteur approprié.
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15 g) la rdaction d' un epoxyde ayant un exces Enantionbre d'au noins
94% de fornule (1V) avec un_ internediaire de fornule ( nt
inerto pour la r~action en obtenantEpaﬂW§|47ﬁt$1conposE d““lmmﬂmmmrlmmt
un excbs Enantionbre d' au nmoins 94%et, si on le ddsire* ef cbnverts ssant
| es conposds de formule (1) en une forrre de sel par traitenent avoc un

aci de phar nacey uenment aé?,*épt abl e, & inverse, gn copvertissant |a
fornme sel o Yas@-lCly-acpacHi-IN te &yl d' un agent
alcalin. 11. gnpose ayant |a f e 25 s ) - 0 F
O.CH2- /g F V) P 30 | e nel ange racd e ou Sa forme (S) pure
du_poi nt de vue dnantion@be. 12. Un procdE pour prepar un conposE tel quo
revendi quUE dans | a revendication 11, caractkrisg par la r~action du

3, 4-di fl uoroph~nol avec un epoxyde de fornmule (XVIl) 35 0 F oH

+ W-CH2 / \-Snad corivprsion(\dlud mélange racémique du compds$ ddairinuleag)uel Lre méange de sels
repr~semi e un diesMréoindearit laide duppgenpde @Esolutibn approprié, tdd ud, parrexerale amadtie chiral st
3, 4-di f | uor ophemeépasuicensuite, Rwovoiedphy§i@le, lediti rmél;l\ugq)bil'aitle, er exseplendentechoigbeseded e
formul e (XVI ) cristefiiéation ou de chromatographig- sélectivd, aprés quoi a@Hconvertit finalghért lesdits sels
(S) (2V) (XVI) diastéréomdres séparés en foifr@y éngatiamerasnonespondandesl & samppsspdediownyiec() upar
groupe p ar t ant hysihse ggqs @n mjlieu aqueux, acide ou basique, facultativement & une température élevée;
g) la réaction d'un epoxyde ayant un excés énantiomére d'au moins 94% de formule (IV) avec un
intermédiaire de formule (ll) dans un solvant inerte pour la réaction en obtenant ainsi un composé de
formule (l) ayant un excés énantiomére d'au moins 94% et, si on le désire, en convertissant les
composés de formule (l) en une forme de sel par traitement avec un acide pharmaceutiquement
; acceptable; ou, & l'inverse, en convertissant la forme sel en une base libre par traitement 2 I'aide
[ 20 d'un agent alcalin.

11. Un composé ayant la formule

25 0]
F—Q_o_cgz_u. ™

F
30
le mélange racémique ou sa forme (S) pure du point de vue énantiomére.
12. Un procédé pour préparer un composé tel que revendiqué dans la revendication 11, caractérisé par
a) la réaction du 3,4-difluorophénol avec un époxyde de formule (XVII)
35
' V4 0\
F— OH + wi— —
- ot )
40 F : ' "
VD & VI ®
dans laquelle W' représente un groupe partant approprié;
45 b) la réaction du 3,4-difluorophénol avec un époxyde (S), pur du point de vue énantiomére de
formule (XVII)
' , 0
1 [\
50 FQ—-OH + W—CH—{—> —n ) av)
F

(XVD (S) (XVI)

55
dans laquelle W' représente un groupe partant approprié.
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