EP 0 458 892 Bl Description This invention relates to a new medical use for
a heterocyclic conpound and phar nEP®UsEB®EL BIONPOSi - tions contai ning it. In
particular, it relates to the use of 5-(2-chloroethyl)-4-nethylthiazole and
the phar-_5 maceutlcally acceptabl e salts and sol vates thereof, in the
nmanuf act UPeSCHPHOR nedi cament for the prevention and/or treatnent of
neurodegene atjon. in at hoI ogi cal conditions such as stroke, cerebral
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chl or ngt hi azo e, partlcul arIy |n the formof its acid addition salts,
especially, as disclosed in GB 847,520,cfghe acid addition salt with
et hanedi sul phoni ¢ acid, are kgown to Ss®ss val uabl e t herapeutic

properties. The general pharpgaco and therapeutic applications of
chl or et hi azol e have been efensivfly reviewed in a recent publication (
Acta P®ychiatr. Scand., Sufpl. 329§ 73, 1986). Thus, for 30 exanpl e,

chl ormet hi azol e possesses sedativeljand hypnotic properties and is used
clinically as a hypnotic in t icularly in the managenent of
psychogeriatric patients. Chldrnethia ossesses anticonvul sant

erties and is used clinically for the treat t of different types of
con ulﬁlve states, such as, for exanple status epil epticus and
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function gesc rd s g_qg in any orpyl| of thre above clinical disorders would not suggest or in any.
way make obvio s the use of the compounds which are the subject of the present invention in the

K-/ prevention and/or treatment of neurodegeneration.
40 There are a few contradictory reports on the effects of chlormethiazole on cerebral circulation and

metabolism. [. Pichlayr and co-workers ( Anaesthesist, 1973, 22, 496-500) found that i.v. infusion of
chlormethiazole into dogs caused an initial increase in cerebral biood flow, followed by a decrease in both
cerebral blood flow and oxygen consumption rate, a finding which they interpreted as indicating that
chlormethiazole possibly offers a degree of protection to cerebral functions. Others (J. Pogady, M. Ruscak

45 and J. Orlicky, Activ. Nerv. Sup. (Prague), 1972, 14, 87) have presented results which are interpreted as
possibly indicating a deleterious effect of chlormethiazole in situations associated with impaired brain
circulation. Significantly, in the most recent study ( Acta Anaesth. Scand., 1979, 23, 259-266) Carlsson and
Rehncrona were unable to demonstrate either a protective or a detrimental effect of chlormethiazole when it
was administered during reversible, incomplete ischaemia in the rat. None of the above studies considered

50 an action of chlormethiazole on neurodegeneration following pathological insuit.

The present invention provides the use of 5-(2-chloroethyl)-4-methyl-thiazole, or a pharmaceutically
acceptable salt or solvate thereof in the manufacture of a medicament for the prevention and/or treatment of
neurodegeneration in the above mentioned pathological conditions. Thus the new use of chiormethiazole
that is the subject of the present invention could not in any way be expected from the above prior art.

55 Other compounds have been reported to be useful in the prevention and/or treatment of
neurodegeneration (see, for example, EP 230 370 and EP 273 309), but there is no drug that is presently
accepted as a standard for this use. None of the other compounds thus described would suggest the use of
the compound of the present invention for the prevention and/or treatment of neurodegeneration.
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K-/ Neuroprotection Studies

40
Ischaemia was induced in getbils by occlusion of the carotid arteries following the accepted general
procedure as described in, for example, EP 230 370 and R. Gill, A.C. Foster and G.N. Woodruff, J.
Neuroscience, 1987, 7, 3343-3349.
Typical procedures and results are exemplified as follows:
45

a) Adminisiration of the Test Compound Prior to Induction of Ischaemia,

Ischaemia was induced in gerbils by 10 minute occlusion of both carotid arteries. Restoration of blood

flow after occlusion was checked visually and the animals were allowed to survive for 4 days. The extent of

s0 neuronal degeneration in the hippocampus was then assessed. The test compounds were administered

(i.p.) as a single dose 30 minutes prior to occlusion. Typical results are shown in Table 1. As is seen in
Table 1, chlormethiazole was effective in reducing the damage to the CA1/CA2 hippocampal neurones.
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to the CAl/ CA2 hi ppocanpal pyrami dal neurones in gerbils follow ng

i schaeni a induced by a period of gpghstbggpef the carotid arteries followed
by reperfusion. The detail ed nechani sns that underlie ischaem a- induced
degenerati on of hippocanpal neurones have yet to be clarified, but the
above nentioned gerbil 4 est system has been wi dely used as a predictive
model of neuroprot ect$ activity (see, for exanple, B.J. Alps, 20 C.

Cal der, WK. Hass and& D. Wlsong Brit. J. Pharmacol., 1988, 93, 877-883;

R GIlI, A C Foster @ N. W)oa'ruff, J. Neuroscience, 1987, 7,
3343-3849). It is a ieular feature that the new use of g me present
invention is effecti n+ hé mansf acture of asmedi canent fO& t he

preventing and/ or tre? N@h ne‘ﬁrodegenerati oh ngt only when @dni ni stered
prior to the ischaem nsdil t, butl al so when agnministered Rely after the
i schaegic insult, evefgbeWeral hofits after the®25 ischaemZfnsult. It is
“to be expected that tE&efficacy when admi nistered post-i schaem a i s of
particular relevance figithe likely clinical utility. The adgefistration of
medi canment s prepared according to the use of this inventio y
conveniently be oral, rectal, or parenteral at a dosage |evel of, for
exanplg, about 1 to 3000 ny/ kg, preferably about 10 to 100Q: rﬁg/ kg and
especi al |y about 25 to 250 ng/ kg and nmay be admi ni stered one & regi men of 1
to 4 tines 30 per day. The dose will depend on the route Qf o

admini stration, a particularly preferred route being by inty&enous

i nfusion of an aqueous sol ution containing chlornethiazoledX

et rneddi sul phonat e, for exanpl e, an aqueous sol uti on cont aifing

chl or et hi azol e et hagdi sul phonate 8 ng/m . It will be appr@® ated that the
severity of the dise ol the age of the patient and ot her & or s normal |y
consi dered by the at tsdmali n physician will influence the i wifvi dual regi men
and dosage nost appr o ate for a®articul & fatient. 36 . The

phar meteut i cal ﬂor mul 5it ons conpri sing the conpound used acg@rding to this
i nvention may %onveni%’nt ly be tablets, pills, capsules, povgi€ s or granules
for oral adm ngstration; sterile parenteral solutions or su$glensions for
parenteral admnistration; or as suppositories for rectal awe nistration.
Neur opjot ection Studies 40 |schaem a was induced in gerbil s-? occl usi on of
the carotid arteries follow ng the accepted general pr oced & as descri bed
in, for exanple, EP 230 370 and R Gll, A C Foster and G&® Wodruff, J.
Neur osci ence, 1987, 7, 3343-3349. Typical procedures and rg@ts are
exenplified as follows: 45 a) Adm nistration of the $est, Cdpjlound Prior to
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s5 b) Administration of the Test Compound Following Induction of Ischaemia.

The general procedure described in (a) above was followed except that the test compound was
administered (i.p.) as a single dose at the stated time following the end of the occlusion. No administration
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(i.p.) as a single dose 30 minutes prior to occlusion. Typical results are
shown in Table 1. As is seen in gpo@hss go2 | or net hi azol e was effective in
reduci ng the danage to the CAl/ CA2 hi ppocanpal neurones. 55 4 EP 0 458
892 Bl The general procedure described in (a) above was foll owed except

t hat t hoas ensde qgerptouthe acelusiond Typicad tresultsd arpi shown) imJaldle 2 rAgl ie wasdn Jhbld l2e
stat ed chiprmethigroleowp gffective i rreduging tihee dareagh U ithen CANBAZ: tiippacamiiat aburanes Svhen
EP0458899ministorad afipp the isghaemic insyt.t he occl usi on. Typical results are shown in
Table 2. As is seen in Table 2, chlornethiazole was effective in reducing
t hesdamage to the CAl/ CA2 4ji ppocanpal neurones when admi ni stered after the

i schaem c insult. EP 58 892 B1L*C L M Sdains 1. The use of
5-(2-chl oroet hyl)-4-nmet hyhi@zofe, @ a Rharrgceutically acceptable salt
or solvate thereof int naf a8t urg of g medgcamgmt for the prevention or
treatpent of neurodegene®®ion. 5 2. ,Jhe yse agcordjng to claim1l in the
manuf acture of a nedica for the prevention'or treatnent of

neur odegeneration in con tien @i thstroke. 3 The use accordi ng to claim
1 in the manufacture of b cadent & or whe pfeveriion or treatment of 10

neur odegeneration in confti®n Witherebral ischfemia. 4. The use
accoriging to claim1 in & manuf acture of a medi canent for the prevention
or treatnent of neurodeggirati on in connection with hypoxi a.
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15 5 The use according to claim1 in the nanufact

the prevention or treatment of nepr@4sse@esiation in conneot i’mmm I"""Il””"l
multi-infarct denentia. Patentanspriche 20 1. Verwendung v

5-(2-Chl orethyl)-4-nethylthiazol, oder eines.phar mazeut i sch annehnbaren

Sal zes ofmso| vat es hi evon, bei der Herstellung eines Medi kanentes zur

- Pravention oder Behandl ung ei ner Neur odegeneration. 2. Verwendung nach
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Revendi Catldéﬂ(édebene\d‘ub ih S&Hnbdlibh Witk h§pdxid- chl or odt hyl ) - 4- ndt hyl t hi azol e ou d' un
sel pharnmacouti quenment acceptable ou d' un produit de solvatation ou sol vat

de ce 180BpOB®,usél actsrding td Eldinhi 1CiA tHeQnandfathite BE4l meditaaioht fvOthé plo@niidnadr treatierit ofl O
pr~ventif owuodageierdtiortin corpecieuvitidadicniacedementae. 2. Utilisation selon |a
revendi cation 1 dans la fabrication d un nedi canent pour |le traitenent
prdvent i Patoatanspridghef d' une neur oddg~n6rescence en |liai son avec une attaque.
4 3. Uilisation selon la revendication | dans |la fabrication d' un
'c#fret dyng ven Gi2tChleteftyl)-fmethwlibiarql. oder eings eliermazeptiseh @nnehmbaren Saizes oder
neur odegdneqolvaies fhieyone hei| dex; Hasvpllunge pinggnMedikemprien zur Friygptiop odergBehapdiung <iney on
selon la reN\Fé‘F?H?Q?Q?’?tBﬁ 1 dans |a fabrication d un nedi canent pour | e

traiteme revent f oy cur.at eur.od dre cenc vec
de | by Weiing ey At ojfielicg o G rs gt oger Hanard
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mul tiples. elner Neurodegeneration in Verbindung mit zerebraler Ischdmie.

s0 4. Verwendung nach Anspruéh 1, bei der Herstellung eines Medikamentes zur Prévention oder Behand-
lung einer Neurodegenseration in Verbindung mit Hypoxie.

8. Verwendung nach Anspruch 1, bei der Herstellung eines Medikamentes zur Prévention oder Behand-
lung einer Neurodegeneration in Verbindung mit Multiinfarki-Demenz.
35
Revendications

. 1. Utilisation du 5-(2-chloroéthyl)-4-méthyithiazole ou d'un sel pharmaceutiquement acceptable ou d'un
o~ produit de solvatation ou solvat de ce composé, dans la fabrication d'un médicament pour le traitement
40 préventif ou curatif d'une neurodégénérescencs.

2. Utilisation selon la revendication 1 dans la fabrication d'un médicament pour le traitement préventif ou
curatif d'une neurodégénérescence en liaison avec une attaque.

45 3. Utilisation selon la revendication 1 dans la fabrication d'un médicament pour le traitement préventif ou
curatif d'une neurodégénérescence en liaison avec une ischémie cérébrale.

4. Utilisation selon la revendication 1 dans la fabrication d'un médicament pour le traitement préventuf ou
curatif d'uns neurodégénérescence en liaison avec de I'hypoxie.
50
5. Utilisation selon la revendication 1 dans Ia fabrication d'un médicament pour le traitement préventif ou
curatif d'une neurodégénérescence on liaison avec de la démence associée & des infarctus mulfiples.
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