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WO 2005/ 041965 PCT/ HU2004/ 000098 Use of a hydroximc acid halide derivative
in the treatnent of neurodegenerative di seases Technical field The present

i nvention relates to the use of N-[2-hydroxy-3-(1-piperidinyl)-

propoxy] - pyri di ne-| - oxi de- 3- car boxi m doyl chloride in the treatnent of

neur odegen¥ARI0§41865seases. Background art As it is knowoI/maowsmdegener ati ve
di seases are progressive, devastating, chronic age related disorders. Wth
increasing |ife expectancy the incidence of these age-related diseases wl|
be dramatically increasing in the next decades. The treatnent of these

mal adies currently is only synptomatic, causal therapy does not exist due
to the largely unknown cause(s) of these nmultietiological diseases. Though

the etiology and the actual | ocalization of .cell .damage and |qQss in the
central nervous syst ?%ydfpﬁm'ﬁég\g '?:ﬂrﬁgﬁtd&QY§t'Ve-'”l i?(g'eﬂﬁ%fétiqger s di sease
(AD), Parkinson's disease (PD), nM#odegbforafileaigehses (MS), Neuropat hi es,
Huntington's di sease (HD), AnyotrophicC lateral sclerosis (ALS) - nmay
differ, there are many conmon points in the disease developnent, and in the
i ntracel | ul ar ﬁVﬁnt.gilfAllahough great progress has been made in the
synptomatic tr a nunber of neurodegenerative disorders, there is

still a huge, unnet need for pharnacol ogi cal and bi opharnmacol ogi cal

treatnments that will slow and possibly halt the progress of these di seases.
AD is the nostThe&presenidoyaiivgeiaiatas itodhai useast '\hf?dhydfexwﬁdﬂ-mmﬁﬁwl)-f or m of
denmentia (res Lhe b a 80 of: C ' erdszed by

menory | oss, %Bﬁ?&?yhg{neef?ggg?%g%éﬁ?{&pnquyédeeﬁﬁﬂgsﬁt :ﬂ?ﬁ ﬁgﬁ{rﬁﬁ dp];oor

j udgrent , i ndirdwrodederarativeutieeasest preserved notor function. WO 2005/ 041965
PCT/ HU2004/ 000098 2 Al zheimer's di sease synptons appearing first as nmenory
decl i ne and, over

Background art

As it is known, neurodegenerative diseases are progressive, devastating,
chronic age related disorders. With increasing life expectancy the incidence
of these age-related diseases will be dramatically increasing in the next
decades. The treatment of these maladies currently is only symptomatic,
causal therapy does not exist due to the largely unknown cause(s) of these
multietiological diseases. Though the etiology and the actual localization of
cell damage and loss in the central nervous system (CNS) in these disorders
- like Alzheimer's disease (AD), Parkinson's disease (PD), Multiple sclerosis
(MS), Neuropathies, Huntington's disease (HD), Amyotrophic lateral
sclerosis (ALS) - may differ, there are many common points in the disease
development, and in the intracellular events. .
Although great progress has been made in the symptomatic treatment of a
number of neurodegenerative disorders, there is still a huge, unmet need for
pharmacological and biopharmacological treatments that will slow and
possibly halt the progress of these diseases.

AD is the most common neurodegenerative disease and the most common
form of dementia (responsible for about 80 % of all cases). AD is
characterized by memory loss, language deterioration, impaired visuospatial
skills, poor judgment, indifferent attitude, but preserved motor function.



several years, destroying cognition, personality, and ability to function.
Confusion and restl essness may al so occur. Anyloid plaques and
neurofibrillary tangles in the brain are the distinctive characteristics of
the 5 disease, there is also a loss of nerve cells in areas of the brain
that are viWaRSOH%fenory and other nental abilities. TRETHEEHLHB00IE yal | y
begins after age 60, and risk goes up with age. Wil e younger people also
may get Al zheiner's, it is nmuch less co n. About 3 percent of nen and
wonen ages 65 to 74 have AD, and nearly half of those age 85 and ol der 10
may have the disease. There is no cure today for Al zheiner's di sease and
patients usually live about 8 to 10 years fromthe tinme of diagnosis. There

are a nunber of, drugs, qn the market, which m hel rev ntl. SQ s\;// t ons
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approved by the FDA to treat the synptons -to-noderate AD. These
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about 8 to 10 years from the time of diagnosis. There are a number of drugs
on the market, which may help prevent some symptoms from worsening for a
limited time. In addition, some medicines may help control behavioral
15 symptoms of AD.
Presently there are four drugs approved by the FDA to treat the symptoms of
mild-to-moderate AD. These medications are known as cholinesterase
inhibitors, which research suggests, act to prevent the breakdown of
acetylcholine, a brain chemical believed to be important for memory and
20 thinking. Although none of these medications stops the disease itself, they
can help delay or prevent symptoms from becoming worse for a limited time
and may help maintaining independence for a longer period of time. As the
disease progresses, the brain produces less and less acetylcholine, and the
medications may eventually lose their effect. Exelon and Reminyle are the
25 most successful and marketed drugs of this class (See: Neurodegenerative
Disorders: The world market 2002- 207; a Visiongain Report;
VISIONGAIN™, 2003; see also: Terry AV and Buccafusco JJ: The
cholinergic hypothesis of age and Alzheimer's disease related cognitive
deficits: recent challenges and their implications for novel drug development;
30 The Journal of pharmacology and experimental therapeutics, 306: 821-27,



3 2003; and Cumm ngs JL: Use of cholinesterase inhibitors in clinical
practice: evidence based recommendations; AmJ Geriatr Psychiatry 11: 131-
45, 2003.). Oher treatnent trials for AD include the G nko bil oba extract
- as an 5 antioxidant, but the studies so far do not denonstrate clear

ef fi cacy awomgos/aDdspati ents. Nonsteroi dal anti-i nfl ammePGFHUAYEH0898t est ed
until today did not proved to be effective. Newy approved in Europe, Ebixa
(Memantine), a non-specific NVDA 10 antagonist that is being narketed by
Merz and Lundbeck, is set to conpete wth the reputed gold standard in
treatnment, Aricept. Cinical trials have yielded positive results thus far
(M nt zer JE The search for better noncholinergic treatnment options for

Al zhei mer' s disease, in Psychiatry .64 uppl .9:.18-22. 2003 and

Rei sberg B et 4{03; aﬁ}ﬁr@qu n'&?e?fy(f@l'P%Sﬁg'%gr'%h'kﬁ?rﬁépr?ﬁ’r“cgr WP&@

Engl J Mad 348eﬂ@§n%e46ase?009§cdmméneétrws; A Gty PapéHiatre i of31- amoroach
was the immunization as to develop drugs that is able to decreasing anmyloid

beta producti o)03nd clearing the anyl oid deposits by inmmunization. 20 PD

is the second r r Ny N rtanc
Par ki nson' s oc@ﬁh%ﬁ%@gq{ Qgr'glan%gréj Str‘{en@érﬂgd;‘;bgigﬁgf *t@?brga:%ngﬂnom as
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death is unknown, but oxidative stress and mitochondrial electron transport
25 chain dysfu?ﬁ@tﬂaﬁﬁns especially the decreased activity of conplex | - is

wi dely accept Qenstdidhist ApGURMIRMAIG 4eEnBestBR UNtiPHday M6 BhrosBe W bas
dopam ne, a chem cal nessenger responSible for transmtting signals between

t he subst ant i aeffeéaljve. and the corpus striatum Synptons of Parkinson's
di sease includg.tpe bold a8 AOSEubhEMbix (Mdfantine), a non-specific NMDA
10 antagonist that is being marketed by Merz and Lundbeck, is set to compete
with the reputed gold standard in treatment, Aricept. Clinical trials have
yielded positive
results thus far (Mintzer JE: The search for better noncholinergic treatment
options for Alzheimer's disease, J Clin Psychiatry 64, suppl 9:18-22, 2003;
15 and Reisberg B et al.. Memantine in moderate to severe Alzheimer's
disease, N Engl J Med 348:1333-41, 2003.). Another, until now controversial
approach was the immunization as to develop drugs that is able to
decreasing amyloid beta
production, and clearing the amyloid deposits by immunization.
20
PD is the second neurodegenerative disorder in incidence and importance.
Parkinson's occurs when certain brain cells in an area of the brain known as
the substantia nigra die or become impaired. The exact cause of neuronal
death is unknown, but oxidative stress and mitochondrial electron transport
25 chain dysfunction — especially the decreased activity of complex | — is widely
accepted. These neurons produce an important chemical known as
dopamine, a chemical messenger responsible for transmitting signals
between the substantia nigra and the corpus striatum.
Symptoms of Parkinson's disease include the followings: fremor, or the
30 involuntary and rhythmic movements of the hands, arms, legs and jaw, is a



30 involuntary and rhythm c novenents of the hands, arns, legs and jaw, is a
WO 2005/ 041965 PCT/ HU2004/ 000098 4 primary feature. Classically, trenor
appears while the individual is at rest and inproves with intentional
novenent; G adual |oss of spontaneous novenent, which often leads to a

vari ety of WO o/etresssuch as "freezing", decreased nent 2CTAIUR004/000098

qui ckness, voi ce changes, and decrease facial 5 expression; Miscle rigidity,
or stiffness of the linbs, occurs in all Huscle groups but is nobst conmon
in the arns, shoul ders or neck; Postural ‘instability, or a stooped, flexed
posture with bending at the el bows, knees and hips; G adual |oss of
automati c novenent, including eye blinking and decreased frequency of

swal | owi ng; Unstead | k; ression and 10 i.a,.. Patjents qf the

di sease curr en_[’rl"g/‘aﬁé(?\éﬁg% Q%Ewﬁ{fywﬁtgnq;fapppga\ﬂ@[%ﬁ%dﬁglgﬁgal '3?& r?‘ﬁiaé’dnunber
will also be rigpgest aaei liteptonalt hBoveéntlO Gradidi Y6sy Sof T8sontahédils
effective therapy for the treatnent of Parkinson's, carbidopa/l evodopa

(Si nemet - Bri st Blovagient wjoh siien |eagsitata yatet ofi problems sueh msyGregzinghi zed 15
treatnment of t ] fher ved. xe fhect el .l 11 ng
synpt ons such Qgc’g?gﬁ@%l?ﬁe%flgg'§'ﬂrbﬁe@9§5%§l g/ggé,é%n efrsl élhgl ?@é@ﬁ%ﬂ%’é@

dyski neti c $i dexmreésionhs Musolé rigidiig.eor sfiffresss off the limbs,0ogdstinesll mestlepr oved
t he need for alternaﬁi ve trsiiat ment s angﬁor anci |l ary drugs t[z_ (Hf et

si de-ef fects. BISPRR Wt 5§, Rest comapn, i ee‘i‘fﬂbﬁ’eﬂ?qqlféerﬁa?ké‘cec n "N "1’98_03,
filled this “eﬁﬁtab'ﬁﬂﬁsé’r €r8188pdin iR xeB POsaite 8t BEAYIRg AR thel MBSWSS kifkyaam ne
regul ator and as a nonot hera% in delaying the need for carbidopa/l evodopa
t herapy in newaRd diipgjroradyal esskafreidametio aavemant, iochidingheye plidkinganded
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PD mar ket [PeedeMentigdegenerati ve Disorders: The world market 2002- 207; a
Vi siongai n Report; VISIONGAINTM 2003.). Anyotrophic |ateral sclerosis
(ALS), sonet i nEatients|dfdhe sliseasgrsujrentlyihavgselarge number of treatment options

and this number will also be rising steadily over the next 10 to 15 years. The
first effective therapy for the treatment of Parkinson's, carbidopa/levodopa
(Sinemet-Bristol Myers Squibb), was introduced in 1970 and revolutionized
15 treatment of the disease. The therapy proved very effective in controlling
symptoms such as
tremor, bradykinesia, balance, and rigidity. However, dyskinetic side-effects
and reduced effect with prolonged treatment proved the need for alternative
treatments and/or ancillary drugs to offset side-effects. Dopamine agonists,
20  which entered the market in the 1980s, filled this need. These drugs have
proved effective as a type of dopamine regulator and as a monotherapy in
delaying the need for carbidopa/levodopa therapy in newly diagnosed
Parkinson's patients. Other newly developed therapies such as COMT
inhibitors, anticholinergics, and selegiline/deprenyl have also had an effect,
25 although less marked, on the PD market (See: Neurodegenerative Disorders:
The world market 2002- 207; a Visiongain Report; VISIONGAIN™, 2003.).

Amyotrophic lateral sclerosis (ALS), sometimes called Lou Gehrig's disease,
is a rapidly progressive, invariably fatal neurological disease that attacks the
30 nerve cells (neurons) responsible for controlling voluntary muscles. The



Is a rapidly progressive, invariably fatal neurol ogical disease that attacks
the 30 nerve cells (neurons) responsible for controlling voluntary mnuscl es.
The WD 2005/ 041965 PCT/ HU2004/ 000098 5 disease is the npbst conmon notor
neuron di sease, which is characterized by the gradual degeneration and
deat h of n#2005i@d®ssNs (Row and LP, Schneider NA: Ay oPEHHRNRWINHOS ol
sclerosis. N Engl J Mad 344:1688-1700, 2001.). Mdtor neurons are nerve
cells located in the brain, brainstem ang 5 spinal cord that serve as
controlling units and vital communication” inks between the nervous system
and the voluntary nuscles of the body. Messages from notor neurons in the
brain (called upper notor neurons) are transmtted to notor neurons in the

spinal cord (called lLower motor neuron and fromthemto. particular

nuscles. In AL%zseB%? 1P {'f?emeﬁﬁ%?mw&{‘of“‘ﬁéw%‘f{enfﬁseﬁ?& Wa‘écth 'SV@ar?Tﬁ?'ﬁ?redneu_rons
degenerate or g eheCgaduap degesstionRmdaaesth 60 nbtse InearoddnéRéwlaha E@Ncti on,
the nmuscl es gradual ly weaken, waste awaﬁ/

) t (atrophy), and twitch
(f asci cul at i onSghneidenNAaAnyotiaphiclgtara %‘@’PSlshg' éﬂ@i%MQS’ 344:3p88-4480.cont r ol
vol untary nove i €Mt die f At
failure, yusual ?9%)1 @I%&?ﬁuﬁ@?%gﬁf@ﬁ r%é(nqstIﬁgﬁgﬁs@ttﬁgfﬁrg@hpb{r%ﬁ%eﬁ?ﬂe
cause of ALY i spinat chribtimat serwevas coatroliimg amitanands tvitpl comsmuhicatioswbmksng t hat

guestion came [n, 1993 when scientists di ver ed t hat tatiops in the gene
that produces PRAESAOMNG BETNGUS BBt A iR dvalmtay coneries s her bodks | al
ALS (Rosen D Rnpissages frifi mbtdtieurdhsCd/the bidin JEARIGOXAEER MbtBFHE@DAsPaRe are
associated with famlial anyotrophic |ateral 'sclerosis. Nature, 362: 59-62,

1993.). This etapamitied ta pofRe neurongrin its seiaat cordHagllgsk lowet moteneeusenas) f r om
damage caused Bﬁgff@ﬁﬁiﬂﬁlégrﬂHgﬁﬁgqcﬁér%%%cﬁ%%'%%%% !EHéJUIg e%ﬁ{o?mepﬁcéﬁ%' ecul es

produced by ce nmet a m e nmj or urcels
m t ochondr 1 @n) and fthea tdwerembtorlnetieshs degemeratdiaralie, cemsirtbtoasendmiessagesnd

A thougn it 1 s hBlUeslss- LGk b HmElen depmuRies aickelbhesken. wiste away |
(atrophy), and twitch (fasciculations). Eventually, the ability of the brain to
start and control voluntary movement is lost. Most people with ALS die from
respiratory failure, usually within 3 to 5 years from the onset of symptoms.

15
The cause of ALS is not known. However, an important step toward
answering that question came in 1993 when scientists discovered that
mutations in the gene that produces the SOD1 enzyme were associated with
some cases of familial ALS (Rosen D R et al.. Mutations in Cu/Zn

20  superoxide dismutase gene are associated with familial amyotrophic lateral
sclerosis. Nature, 362: 59-62, 1993.). This enzyme is a powerful antioxidant
that protects the body from damage caused by free radicals. Free radicals
are highly unstable molecules produced by cells during normal metabolism
(the major source is the mitochondrion). If not neutralized, free radicals can

25 accumulate and cause random damage to the DNA, membrane lipids and
proteins within cells. Although it is not yet clear how the SOD1 gene mutation
leads to motor neuron degeneration, researchers have theorized that an
accumulation of free radicals may result from the faulty functioning of this

gene.



| eads to notor neuron degeneration, researchers have theorized that an
accunul ation of free radicals may result fromthe faulty functioning of this
gene. WO 2005/041965 PCT/ HU2004/ 000098 6 Although many distinct features
are present in the neurodegenerative diseases, comon feature is, the cel

| oss, grad¥d20a5eH1gaSogr essi ve degenerati on of certai n EERHUA04§¢00%80ous
system areas. |nbalance in reactive oxygen species (ROS) production and
neutralization capacity is increasing 5 mﬁ;h agei ng, and neurodegenerative
di seases worsen this. The role of SOD in ALS was described above as a

power ful antioxidant that protects the brain from danage caused by free
radi cals. In Parkinson's disease ROS is generated by autooxidation during

nor mal dopami ng, et abolismqr .by the action of noam ne oxidase (Lev N et
T npopt osi o ARUAR, TRy o et feftuas are dyBge ol e Relidbgeterthfe

Neur o- Psychophgjigeages 0@on#fion Bieahai @2l thes el fisky gradual24pdS@rogtéfsive - I n
AD the exact initiating events |eading to di sease devel opnent are conpl ex,
but it is wi deldgganerion®fcesaineantiahierveuaskstes araag: dnealapeg in easiive r ee
radi cal injury

. . N . : . e of
the central nero\g;g)(tsjés’r]i ?&g?lgﬁ(@oﬁé’%%&@ zﬁ@lrrr%ra{réwﬁfghgé:ﬁ%gg?s i{mé %ﬁ/@% 109:
577-85, 2006.) wilhr againg yanc eeomidggenerative tiseases/ wbosenpthis. eittesrobaibf 8QDhg from
ALS, Ril l e, . t ival, b i nat ely . t hs. L | R G,

M enol | oo, in B vaR agsinhelngu RRFpASeIE arsxdalb b Bintecth tichiah

scl erosi s (ALS)fr‘dﬁﬁ)thmgéb Nediised Eysm@aﬂih@@) -In@éﬂdirf%‘h-’s @ée@@éSROSSYQ s

Rev. CD001447 (2002)). "Therefore, the identification of new therapeutic

Et r at e]gi es to @epeedied Ay aufeoxidatien Aurng @prr?elsdemminﬁsmstqmli&mi eryby the j s
WO 97/.16439 f Lyal |
nown from WO 9cf164A% n{orﬁ%%nﬁrﬁé’ gfexfciasﬁy@@ R e?%ﬂg%gﬁp%g@eandd%w%n; S

enhance chaper on expressi S “eXposed ysSi ol ogi ca ress
and are usdQul disedske Progressem tiNevfro-Fsyetaopharmacsiogy amdvBiolodide psyctdairpn of

chaperon system, ValJ 04,854 St G the exat M eomi2Ceading to disease
development are complex, but it is widely accepted that neuronal death is
mediated partly by free radical injury (Pratico D and Delanty N: Oxidative
injury in diseases of the central nervous system: Focus on Alzheimer's
15 disease, Am J Med 109: 577-85, 2000.)

Currently the only proven therapy for patients suffering from ALS, Riluzole,
extents survival by approximately 3 months. (Miller,R.G., Mitchell,J.D.,
Lyon,M. & Moore,D.H. Riluzole for amyotrophic lateral sclerosis (ALS)/motor
20 neuron disease (MND). Cochrane. Database. Syst. Rev. CD001447 (2002)).
Therefore, the identification of new therapeutic strategies to employ for the
treatment of ALS remains a priority.
It is known from WO 97/16439 that several types of hydroxylamine
derivatives enhance chaperon expression in cells exposed to a physiological
25 stress and are useful in the treatment of diseases connected with the
function of chaperon system. Various new categories of hydroxylamine
derivatives are disclosed in this published patent application. A certain class
of hydroximic acid halides N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-
oxide-3-carboximidoyl chloride belongs to is also defined but N-[2-hydroxy-3-



derivatives are disclosed in this published patent application. A certain
class of hydroximc acid halides

N[ 2- hydr oxy- 3- (1- pi peri di nyl)-propoxy] - pyridi ne-1- oxi de- 3-car boxi m doyl
chl oride belongs to is also defined but N-[2-hydroxy-3 WD 2005/ 041965

PCT/ HU2004WO00CIR 1965 PCT/HU2004/000098

(1- pi peridinyl)-propoxy]-pyridi ne-1-oxi de-3-carboxi mdoyl chloride is not
mentioned explicitly. 7

N-[ 2- hydr oxy- 3- (1- pi peri di nyl ) - propoxy] - pyri di ne- 1- oxi de- 3- car boxi m doy|
chloride is first disclosed and clained in WD 00/ 50403 as an em nent 5
speci es capable of lowering insulin resistance. As stated, it is useful in

et i nopat hy,  NEEPSHEG iR e G053 el ARNIESL . MARAERECE. “hot
neur or egener at infghtiofes eslpliyitlydi abet es whil e reducing insulin resistance in

the patient. The chem ca roperties of this.conmpoun nd details of the 10
synthetic pr opé‘h[?r'@’%@x¥'{3's(ﬁ) !ﬁ’l"’é@l“lfﬁp%y -PMT@BG-&@%Q? é%?rgﬂx' Waid paper.
An other utilithioRbie is first disclosed and claimed in WO 00/50403 as an eminent

N-[ 2- hydr oxy- 3- (1- pi peridi nyl)-propoxy]-pyridine-1-oxide-3- carboxim doyl

chl ori de inSdi abecies cahablepsf lowgrng ansuinirgsisiaace hs gigtedr itti peeful in the

(non-insulin d t, NI .dl ahet ' i bed 1 A / The

i nvention di scﬁ'%gﬂﬁg'ﬂer f r%ggé t §?a§ﬁr8b E:I ?@gg%%)i g%’bp'éé%ﬂé %%Béaghy

tht ihhépergl gC?T@WWW ¥ iﬁcaiu;n@pahwtaici]winegh@gngndt p%thot??fgimhdecréasg aTld N-
- hydr oxy- 3- (1- pi peri di nyl ) -propoxy] - pyr.i di ne-1-oxi de- 3- car boxi m do

chl oride as acmﬁveorﬁgwﬁ!?ﬁ%.ca#@d 8&@5&%@?‘ IgrredlGing, ippylin. Fesistange it i s

based on syner g | it Fyépf@g ' hi TAY; nts.
None of th)é pa?rlle%{aagﬁm' YILHéUtJPE%@fEPie:bg?I né tgﬁﬂ‘l?;b-dﬁ@%é%@y%g?(dg%!spgi I nyl)

20 pr opoxy]0py sydthetic prapeiddes 6f itoprieparatiod @ye alshidescdleed igthesaid pageruse of
Ve have found. et sty b B 0SS PPy PR fe N B0 de-
3- car boxi m doylcagdtxiriddgl ¢rasrida v diabetid therapyesdpeeialiya iting therapys 6f typeiln t he
t herapy of neurodegenerative diseases. In a research_ study, conducted on
(non-insulin dependent, NIDDM) diabetes is described in"WO 03/026653.
The invention disclosed here relates to an orally applicable
15 antihyperglycemic composition containing a combination of metformin and N-
[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl
chloride as active principle. The outstanding antihyperglycemic effect is
based on synergism deriving from the combination of the two active agents.
None of the patent publications relating to N-[2-hydroxy-3-(1-piperidinyl)-
20  propoxyl-pyridine-1-oxide-3-carboximidoyl chloride suggests the use of this
compound outside of the diabetes therapy.

Disclosure of invention

25 We have found that N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-
3-carboximidoyl chloride has biological properties making it useful in the
therapy of neurodegenerative diseases. In a research study, conducted on
mSOD1C®#A  transgenic mice, N-[2-hydroxy-3-(1-piperidinyl)-propoxyl-
pyridine-1-oxide-3-carboximidoyl chloride prevented the progressive loss of



nSOD1( P3A) transgenic mce, N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-

pyri di ne- 1- oxi de- 3- car boxi m doyl chloride prevented the progressive |oss of
WD 2005/ 041965 PCT/ HU2004/ 000098 8 notoneurons and nuscl e function that
normal |y occurs in this nouse nodel of ALS. Based on the above recognition
t he i nvent Wsh208s/eAl?6des a new use of N-[2- PCT/HU2004/000098

hydr oxy- 3- ( 1- pi peri di nyl ) - propoxy] - pyri di ne-| - oxi de- 3- car boxi m doyl chloride
5 in the preparation of pharmaceutical congositions for the treatment or
prevention of neurodegenerative diseases. Preferably, the invention provides
a new use of N-[2-hydroxy-3-(1-

pi peridi nyl) - propoxy] - pyri di ne-| -oxi de-3-car boxi m doyl chloride in the

preparation of nq&%f'na e;ﬁgtdnﬁ%ugameﬁ&tpﬁate ﬁ&rrﬁggeocfcuaamw mdls® hfydt | on

10 of anyotrophicC ™" scl erosis. I nvention provides a
met hod of treatofdiS.or prevention of neurodegenerative di seases wherein a
t herapeutically, effectiyve

f N o .
[ 2 hydr oxy- 3- ( BN it D7V Mo onCe BYertion. Bievides 2 apuuse Af Bz
chloride is ad rﬁy@l'r&@yeii-(fﬂptﬂériain@%dr@ﬁﬁ)?/]-ég'id?ﬁ@ﬁEti)@dé-&ca?ﬂitﬁ(iﬂnmtﬁﬂt cHIBrigs ovi des

a method of treatment or prevention o amyotrophic lateral sclerosis
wherei n a t Her dpelltei pegpayaticrs of t prasmagsutigal grompositions for the treatment or
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optical ly déief amypiropbiedateraligledsisur es of enantioners and 25
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enanti omer m xtures.
neurodegenerative diseases wherein a therapeutically effective amount of N-

[2-hydroxy-3-(1-piperidinyl)-propoxy}-pyridine-1-oxide-3-carboximidoyl
chloride is administered to a patient.

15 Preferably, the invention provides a method of treatment or prevention of
amyotrophic lateral sclerosis wherein a therapeutically effective amount of N-
[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl
chioride is administered to a patient.

In respect of the invention the term N-[2-hydroxy-3-(1-piperidinyl)-propoxy}-

20  pyridine-1-oxide-3-carboximidoyl chloride relates to N-[2-hydroxy-3-(1-
piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl chioride as a free
base, a pharmaceutically acceptable acid addition salt thereof formed with a
mineral or organic acid as well as the racemic compound and each of the
optically active enantiomers and mixtures of enantiomers and

25 pharmaceutically acceptable salts of the optically active enantiomers or
enantiomer mixtures.

It is to be remarked that N-[2-hydroxy-3-(1-piperidinyl)-propoxy}-pyridine-1-
oxide-3-carboximidoy! chloride is preferably used in form of an acid addition
salt. It is to be remarked further that optically active forms of this compound

30 are preferable, especially (+)-R-N-[2-hydroxy-3-(1-piperidinyl)-propoxy}-



It is to be remarked that

N-[ 2- hydr oxy- 3- (1- pi peri di nyl)-propoxy] - pyri di ne-1- oxi de- 3-car boxi m doyl
chloride is preferably used in formof an acid addition salt. It is to be
remar ked further that optically active forns of this conpound 30 are

pref er abl ewoespremi®wb| y (+) - R- N-[ 2- hydr oxy- 3- ( 1- pi peri di MyI/HUXOEMEE] WO
2005/ 041965 PCT/ HU2004/ 000098 9 pyri di ne- 1- oxi de- 3- car boxi m doyl chlori de.
More preferable are the acid addition salbs of the latter optically active
enanti omer and the nost preferable one is
(+)-R—N-[2-hydroxy-3-(1-piperidinyI)-propoxy]-pyridine-l-oxide-3-

car boxi m doyl chloride citrate 5 The tern1 ‘neur odegener ative di esase”

refers to known types,of ener e. di seases ipcludin ot raophi c
|l ateral scler osplé"}/‘ﬁ’l&é)ox' 8?%&?‘ QE’&@& ('ﬁBS Fﬁgf ?ﬁ?oﬁpesatg%sgg@
(PD), Hunti ngt ogdgitiéh SEiRS 6f théhﬁaerraﬂttaw &ctivelepapiomet MR theandsy prdférdblet ypes
of neuropathies. 10 Best npde of carry & out the invention The follow ng
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bi ol ogi cal test8n@er dscar(t)- BCNWYWO?(M'Q’( pipenidipy)-prapoxylypviding-1-oxide-3-
pi peridinyl) - prpr%&l]mlg%){l cﬂld?’ae cutpéié -carboxi mdoyl chloride citrate as a
Ni's ch

test conpound. nd wi II be referred to as conpound A. 15
Transgeni ¢ nMBSCOTHE3Agrmm c;,aemfodbgemeratweas dissase'usrferisn tohi knatnudyypesl | of
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From 35 days of NUEAeRENFEH g Sasrannaydbd RRPTPH, sl HRIBSR, KL | bed

by Zhu et al ZOQ%h@&héfsSd.s@bs@I(Ad)ﬂ PaAitSonedisBRsDI(PD) CHLABHIONS disdflecase
20 and del ays pagﬁresm on of rryotrophl c lateral sclerosis in mce. Nature

417, 74-78 (2004) multipiesderesis (MS)rard varieusypedaf aewropsthéas. unit number
Live, i n-vivo el ectrophysiol ogi cal assessnent of hind |linmb nuscle function
was carried out on the extensor digitorumlongus (EDL) nmuscles in both hind

25 linbsto Het eBestmddeobedreyingasutdhe dagemtiviogr essi on. | sonetric tension
recordi ngs and assessnent of notor unit nunber

The following biological tests were carried out with (+)-R-N-[2-hydroxy-3-(1-

piperidinyl)-propoxyl-pyridine-1-oxide-3-carboximidoyl chloride citrate as a

test compound. This chemical compound will be referred to as compound A.
15

Transgenic mSOD1®** mice of both sexes were used in this study. All
experimental animals were treated daily with compound A (10mg/kg, i.p.)
from 35 days of age, following a similar regime to that previously described
by Zhu et al 2002 (Zhu,S. et al. Minocycline inhibits cytochrome c release

20 and delays progression of amyotrophic lateral sclerosis in mice. Nature 417,
74-78 (2002)).

Assessment of muscle function and motor unit number

Live, in-vivo electrophysiological assessment of hind limb muscle function
was carried out on the extensor digitorum longus (EDL) muscles in both hind

25 limbsto determine the extent of disease progression.lsometric tension
recordings and assessment of motor unit number

Both transgenic animals and their wildtype littermates were anaesthetized
with chloral hydrate (4% chloral hydrate; 1ml/100g body weight, i.p.), and the



Both transgenic aninmals and their wildtype littermtes were anaesthetized
with chloral hydrate (4% chloral hydrate; 1 m/100g body weight, i.p.), and
t he WD 20051041965 PCT/ HU2004/ 000098 10 EDL nuscles were prepared for in
vivo assessnment of their contractile properties and notor unit nunber. The
di stal ten®mmobé419die EDL nuscles were di ssected and aPCHERW4OWSsonetric
force transducers (Dynanobneter UFl Devices) via silk threads. Both |egs
were rigidly secured to the table with 5 pyy The sciatic nerve was

di ssected free, and all its branches, apart”from the nerve to the EDL
muscl e were cut. The distal end of the nerve was then stinulated using

bi pol ar silver electrodes. The |length of the nuscle was adjusted until the

maxi mal tw tch roduce on nerve, st.inmul ation. tric contractions
were elicited b tﬁ?ﬂﬂcgs W&ré)%ee?fﬁdef%i 19 ViVR @ Wﬁmeﬂg e GRS i pul se
wi dth of 0.02 ggroglé?ﬁéx}naﬁd Gﬁ’é‘tbf @ﬁ&lrﬂmsbéfverrﬁeailgtal iee@ohg ofsthérEﬂ)@tmli&léshe EDL

nmuscl e at 40, ns. To estimate the nunber of notor
units in each nwers dpssetz’@dnmd)atta@haﬂb& isbmetrie: farce transduesrsvi@ysamomalent ed

Mneremeni s of t Dk KenTia IR o8 adhReChate RN 8 BRARMR M,

The number of spreWTHE soimrcaﬁ@nésvasvmsmmheé randgallvit“s Branehbs,nadaet fromt he
nunber of notor units prese each nus é a? Greensmth, L. &
Vrbova, G Bl ockth®y nwemﬁw%{tewmwe.w T dist @@waéh%@@r\/@rwe%t}@nopnem

reduces the eff r n 0

not oneur ones. Ngﬁglrfagédcﬁm%bsda% et ?,e%d'tr%)ggg( ISéSeﬂyﬁﬁbgﬁlégﬂ%srcé? r\{\g/gass of
twitch tension adjuaweslsbldtrm)mmat IbwtcztbmarSapmdueed almra@eena stimokatioh. EDL
rrusclesmtrea ni.r eat / Lran ' ] ' ' t he
hal f rel axation s[ qrr‘éngfc'd &%ﬁ%ﬂgggoé% tga%ﬁ)h%t"ﬁlﬂg{]'fgﬁgé 8&’@@‘?38@ Iﬂfé Hﬂ:{tﬁrg
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fast muscle it fati Pues quickly when continuous| ¥1
stimulating the EDL muscle at 40, 80 and 100 Hz for 500 ms.

To estimate the number of motor units in each muscle, the motor nerves of

the EDL muscles were stimulated every 4 s. The stimulus strength was

gradually increased to obtain stepwise increments of twitch tensions, as
15 individual motor axons were recruited. The number of stepwise increments

was counted to give an estimate of the number of motor units present in

each muscle.

(Dick,J., Greensmith,L. & Vrbova,G. Blocking of NMDA receptors during a

critical stage of development reduces the effects of nerve injury at birth on
20  muscles and motoneurones. Neuromuscul. Disord. 5, 371-382 (1995)).

From recordings of twitch tension we assessed some of the contractile

characteristics of EDL muscles in treated and untreated mSOD1(®%#

transgenic mice including the half relaxation time of EDL, a measure of the
25 time it takes for the muscle to relax after contraction.

Fatigue pattern
Since EDL is normally a fast muscle it fatigues quickly when continuousiy
stimulated to produce a characteristic fatigue pattern. To examine the fatigue
30 pattern of EDL in these experiments, the muscles in both hind limbs were



stinmulated to produce a characteristic fatigue pattern. To exam ne the
fatigue 30 pattern of EDL in these experinents, the nuscles in both hind

i mbs were WO 2005/ 041965 PCT/ HU2004/ 000098 11 stinulated at 40Hz for
250ns, every second for 3 mnutes and nuscle contractions were recorded.
Muscl e hi swel 008/045968t t he end of the experinent the EDLPGLHERW4000M8hot h | egs
were renoved and wei ghed, and snap frozen in nelting i sopentane. The
nmuscles were stored at -80 until processﬁﬁg for histological analysis.
Assessnent of notoneuron survival 10 Foll owi ng conpletion of the
physi ol ogi cal experinments, notoneuron survival was assessed by counting the
nunber of notoneurons in the sciatic notor pool in the ventral horns from

cross sections of |u r.spjnal c . it ' eensmith, L. &

Vr bova, G Repea?tgﬂu@{g)dﬁﬁf i% f xgﬁgmsg%\g%hse%%ﬂsg%rcﬁo?’m%? cﬂ?ladgytsﬁlei n
adul t rats: thecgfitftibn®veb®tadordedn t oxin foll owed 15 by parti al
denervation. Neuroscience 95, 1101-1109 (2000)). The mce were deeply

anaest heti zed (4% chloral hydrate,1 nil/100g body weight, ip.) and perfused
transcardially with i ' ont ai ni ng 4% par af or mal dehyde. The spi nal
cords were renoved a’ﬂﬂg‘%lﬁgﬁ%ﬁ‘gﬁr region postfixed for 2 hin the sane
fixative, cryopAbtrexend dfrthe expedamenBis EBLNRBSCles dn ot tagst weresreenemeed20

ti t /0st at 30 d collected ont d slides. Th
Secti one ver et AGH WAGRRT.,a b SHEB) R, BTG HoRPUGNe e mRSHER Sig i n)

The nunber of Kopsd atlg0 Nl prRCESSNG fothidtdlogiebhanylis.al horns was count ed

under a light mcroscope. In order to avoid counting the sane cell twice in
consecuti ve sections, notoneuron survival was assessed in the sciatic notor

2o e 5 8 ot AR R oDl he S ooy beLveet
at  hi gh maphi f Folidwing coeiptetiorc blithedphysididgical aaxpesmeds, motoneuron survival
was assessed by counting the number of motoneurons in the sciatic motor
pool in the ventral homs from cross sections of lumbar spinal cord.
(White,C.M., Greensmith,L. & Vrbova,G. Repeated stimuli for axonal growth
causes motoneuron death in adult rats: the effect of botulinum toxin followed
15 by partial denervation. Neuroscience 95, 1101-1109 (2000)). The mice were
deeply anaesthetized (4% chloral hydrate,1 m!/100g body weight, ip.) and
perfused transcardially with a fixative containing 4% paraformaldehyde. The
spinal cords were removed and the lumbar region postfixed for 2 h in the
same fixative, cryoprotected in sucrose (30% in MPB) and frozen transverse
20 sections cut on a cryostat at 30 um and collected onto subbed slides. The
sections were then lightly counterstained with a Nissl stain (gallocyanin). The
number of Nissl stained motoneurons in both ventral horns was counted
under a light microscope. In order to avoid counting the same cell twice in
consecutive sections, motoneuron survival was assessed in the sciatic motor
25  pool in every 3™ section of the lumbar region of the spinal cord between
levels L2-L5. Only those neurons in which the nucleolus was clearly visible at
high magnification were included in the counts.

30



WO 2005/ 041965 PCT/ HU2004/ 000098 12 Statistical analysis For all paraneters
assessed, the results were anal yzed using the Mann- Wiitney U-test for
conpari son of independent sanples. Two-tailed tests were used in al

i nstances, and significance was set at P<0.05. 5 Results At 35 days of age
MBOD1" s3A) worassgerss c i ce al ready show microscopi c f eREHER0HI00098 mhar

not oneur on degeneration, and by 110 days of age hind |linb paralysis is

mani fest. The effect of treatnment with co und 10 A on hind linb nuscle
function as well as notor unit and notoneuron survival was assessed at 120
days of age when nSOD1"91) transgenic mce are in the |later stage of the

di sease, Motor unit survival 15 In wild-type mce there are normally 28

+/-0.6 (nmean +/-S. E 1 tor units in EDL nuscles. In nSOD1(G93A)
transgenic mce at 1%%“?112%?& é?lyggge there were only 8.3 +/-0.7 (nean

+/-S. E. M, n=10Fofmall Qfardimeters ddsessad,, thei resolBOWES Ialyzednsgingithe Maen-
treated with conpound A there is a _significant inprovenent_in notor unit

survival, and 1¥hitney_U-test fas gpmparispn ™ ef @Q@penqi,eq'to§arn9[e§r Tvp-tailed testsved at
120 days ' of a0, LR-f. Q03 IFBBHERC G HRLALD fdeSet 5 D G muscles 1)
es recor

Hal f rel axation tine musc |ngs o twitch tension we
al so exanmi ned sone of the contractile characteristics of EDL nuscles in
treated and untreat lﬁ% nSOD1( (B3A) transgenic mice. EDL is nornally a
fast, fatigable rruscl% dinwld-type mce the half relaxation tinme of

EDL, a neasure of thgt t35mdays dfakgs mSOD1FEYnusahsgdrmic rrﬂloéXaﬁtéé@f show
contractlon Is 25.8n8 +/-2.4 (nean +/-S.E.M, n=10). In contrast,

in
untreated m ce, MHESERRI¢ featuips-qfi lambar motanesxgn &@ggner@aﬁaeq%ﬂwé 19 days
denervation and,fyschfqaintt? BRI is Whsnfelt Athe! &€ of treatment with compound

10 A on hind limb muscle function as well as motor unit and motoneuron
survival was assessed at 120 days of age when mSOD1®®* transgenic
mice are in the later stage of the disease.

Motor unit survival
15 In wild-type mice there are normally 28 +/-0.6 (mean +/-S.E.M., n=11)
motor units in EDL muscles. In mSOD1®%* transgenic mice at 120 days of
age there were only 8.3 +/-0.7 (mean +/-S.E.M., n=10) motor units. However,
in mSOD1®®A transgenic mice treated with compound A there is a
significant improvement in motor unit survival, and 14.3 +/-0.6 (mean +/-
20 S.E.M., n=10) motor units survived at 120 days of age (p=0.003).
Contractile characteristics of EDL muscles
i) Half relaxation time of EDL muscles
From recordings of twitch tension we also examined some of the
contractile characteristics of EDL muscles in treated and untreated
25  mSOD1® transgenic mice. EDL is normally a fast, fatigable muscle and in
wild-type mice the half relaxation time of EDL, a measure of the time it takes
for the muscle to relax after contraction, is 25.8ms +/-2.4 (mean +/-S.E.M.,
n=10). In contrast, in untreated mice, the half relaxation time slows as a
consequence of denervation and muscle atrophy and was found to be
30 43.3ms +/-6.93 (mean +/-S.E.M., n=10). However, in mice treated with



30 43.3ms +/-6.93 (nean +-S.E.M, n=10). However, in mce treated with WD
2005/ 041965 PCT/ HU2004/ 000098 13 conpound A the half relaxation tine was
significantly inproved, and was found to be 32.2ns +/-1.80 (nmean +/-S.E M,
n=10), (p=0.030). ii) Fatigue pattern and fatigue index of EDL nuscles Since
EDL i s nor Wb 20p5/841968st nuscle it fatigues quickly when BEHHUAWENENIS 5
stinulated to produce a characteristic fatigue pattern. The fatigue pattern
of EDL nuscles was exanined in wld type,lj'rSCDl(OQSA) transgeni c and
treated nSOD1"93A) transgenic mce. The decrease in tension after 3 mnutes
of stimulation was neasured and a fatigue index (Fl) calculated. In
nS0D1(193A) transgenic mce at 120 days of age the EDL nuscl e becones 10

fatigue resistant _as a,r | t t gneyr on degeneration,. denervati,on and
consequent chan&@g’pPHngﬂéiﬁg qq?{ofeggﬁ%glr?%éﬂa ﬁ'ﬁgff'cﬁﬂRngsﬂ\?d was
transgeni ¢ ni ce f@indétbei3y.2nff +/2080 fAban asSE Mot N, (prdeo3®f 0. 255 +/-0. 04
(nmean +/-S.E.M, n=10 conpared to 0.848 +/-0.028 (nean +/-S.E.M n=10) in

wil d-type mice. Howelikratigue patieen apdfatisyendex fdilo MUBCRSEDL has a 15
fatigue index Ofance“EEH(s' rq?r%all. rrr%@ékt+r§us%|§-it'\4ati9ﬁ;e;sl%&@%gﬁ%ﬂﬁﬁ@éd e

I ndex of EDL was significan roved in trea ) transgenic
m ce conparefl t ctimotatedte prodi©D1q tBatacteristie fatigue patiersOT Ids fatigbtpattern oh

survival 20 Fol |l owi ng ¢ | etion of.the. physiologi s i ment s, .

ot oneuron  sur I’&iﬁiegsg‘@?sgﬁarﬁvego%wagtypﬁem rof tmﬁgﬂgﬁr% in
the sciatic DR HSODNHE vieaiggehichaii®s Thendéedrease SACtdrmaibh aftet Wrbar
spinal cord. Corresponding with the increase observed in notor unit

survival , the nimputes affstimilatinsuwanneasured Bng ai fatigue indaxathlcateulaiedpbbl  of
compar ed to thel T GRir eat SANGRUEIRER 180 BYF bt Hod b E i SEESTAES, |,
were 593 +/ 105. 3atiguearesistantSas aMesuli=ti Inotontomeudegendratidr edeegvation arid t he
oA C MOt Or OO sl Aestiges i TR HrSTRHAT AL A He0bB 88 2t

transgenic mice at 120 days of age EDL has a fatigue index of 0.255 +/-0.04

(mean +/-S.E.M., n=10), compared to 0.848 +/-0.028 (mean +/-S.E.M, n=10)

in wild-type mice. However, in mice treated with compound A EDL has a

15 fatigue index of 0.416 +/-0.07 (mean +/-S.E.M., n=10). Thus, the fatigue
index of EDL was significantly improved in treated mSOD1®** transgenic
mice compared to untreated mSOD1‘®*** jittermates (p=<0.05).

Motoneuron survival

20 Following completion of the physiological experiments, motoneuron
survival was assessed by counting the number of motoneurons in the sciatic
motor pool in the ventral horns from cross sections of lumbar spinal cord.
Corresponding with the increase observed in motor unit survival, the number
of motoneurons surviving in the sciatic motor pool of treated mSOD1®%A

25 transgenic mice was also significantly increased compared to their untreated-
mSOD1¢%* |ittermates. In wild-type mice there were 593 +/-15.8 (mean +/-
S.E.M., n=13) motoneurons in the segment of the sciatic motor pool
examined. In untreated mSOD1®®A transgenic mice at 120 days of age a
significant number of motoneurons have died, and only 237 +/-14 (mean +/-

30 S.E.M., n=7) motoneurons survive. However, in mSOD1®%®* transgenic



| E—

significant nunber of notoneurons have died, and only 237 +/-14 (nean +1 30
S.E.M, n=7) notoneurons survive. However, in nSOD1(@3A) transgenic WO
2005/ 041965 PCT/ HU2004/ 000098 14 mce treated with conpound A there is a
dramatic increase in notoneuron survival with 412 +/-28 (nmean +/-S.E.M,
N=4) not on® WPF043ee5Vi vi Nng, even at 120 days of age (pBOT/BU2004/000h¥Bse
results show that follow ng daily treatnent of nBSOD1(c93A) transgenic 5
mce with conmpound A (10ng/kg; i.p.) there‘is a significant increase in both
notor unit and not oneuron survival, as we” as an inprovenent in hind linb
muscle function in the |later stages of the disease (120 days). Life Span 10
In view of the significant inprovenents in notor unit nunber and notoneuron
survival observed ip treated nSOD1( (P3A) transgenic.mce at . 120 days of
26, T a separ e reptsiwER CAMAOUAE Ao theten Bch TS Inclaaie: RUAPRELPn
compound A woul duRfe with £f4 eLbs &@ebhef/ls.E%.P@a&49’fmot6§5@%§%%ﬁ>ivih{;,aé\fé3ﬁ”' c
mce. We found that untreated nSOD1(c93A) 15 transgenic m ce had an average
| i fespan of 125at120dayg akage 9=0.802. M, n=18) days, as deternined by both

an inability of ' i ; v{p&n ' GbHAR e | oss
of approxi mat el ﬁ‘%%?%%‘?}'é st\/'\’/g’i“}(::]%htgmouﬂo%éar'!y I n ?ﬁé‘ ngqugpé?geat etdr W ehﬂ:
conpound A the ddce with dompmnhd Al Oing/kgyap.) dedreyied sigdificahtanp@asevdrs both
significantly inproved, and ODL(C931). mice 20 lived on average for, 153
2956 Chean’ +) MESTER; andonlopayon SHiNGL. F5 Pl st tavamen Cemed it ease
in lifespan of gyRRICRKAGTRANERtbr sthHEs BPMERIifAeqabedayB) OPEr ti es make

N-[ 2- hydr oxy-3- (1- pit peridinyl)- propoXy]-pyridine-I-oxide-3-carboxi m doyl
chloride useful in the treatnment of 25 neurodegenerative di seases. Although
all kinds of neur Ode@ﬁ@ghgﬁi ve di seases can be taken into account, the

|

conpound of the inventT s particularly useful in the treatnent of ALS.
The dose of 10 he lrcovpaunds thelesignifisarntn impvenredtd iinn naotdr t it | himbers afd t he

patient, and the dail ¥oa Sivival observed in treated mSOD1C®A transgenic mice at
120 days of age, in a separated group of mice we examined whether

treatment with compound A would have an effect on the lifespan of

mSOD1C%®4  transgenic mice. We found that untreated mSOD1©C%#

15 transgenic mice had an average lifespan of 125 +/-1.8 (mean +/- S.E.M,,

n=18) days, as determined by both an inability of the mouse to right itself

when put on its side and the loss of approximately 20% body weight.

However, in the group treated with compound A the decline in body weight

was delayed and lifespan was significantly improved, and mSOD1©%* mice

20 lived on average for 1563 +/-26 (mean +/- S.E.M., n=7) days. This

represents a significant increase in lifespan of over 22% (p=<0.001).

The above biological properties make N-[2-hydroxy-3-(1-piperidinyl)-
propoxy]-pyridine-1-oxide-3-carboximidoyl chloride useful in the treatment of
25 neurodegenerative diseases. Although all kinds of neurodegenerative
diseases can be taken into account, the compound of the invention is
particularly useful in the treatment of ALS. The dose of the compounds
depends on the condition and the illness of the patient, and the daily dose is
0.1-400 mg/kg, preferably 0.1-100 mg/kg body weights. In human therapy,
30 the oral daily dose is preferably 10-300 mg. These doses are administered in



0.1-400 ng/ kg, preferably 0.1-100 ng/ kg body weights. In human therapy, 30
the oral daily dose is preferably 10-300 ng. These doses are admnistered in
WO 20051041965 PCT/ 11U2004/ 000098 15 wunit dosage forms, which nay be
divided into 2-3 smaller doses for each day in certain cases, especially in
oral treatwehesdikerably, the stereoisomer of the racsriBUDOAMOWAd, nDSt
preferably the 5 (+) enantioner is used. In this case, a smaller quantity
of active ingredient wthin the above limds will be sufficient for the
treatnment. The active substance can be fornulated into the usual

phar maceutical conpositions in a manner known in the art. These

phar maceutical 10 conpositions contain, in addition to the usual auxiliary
subst ances and carriers, . . .

N- [ 2- hydr oxy- 3- {1t §p3r4e Wims Whish spkbe diyidaddnine<-8. gnalles deses faygach day

i m doyl - chl ori dg Qirtaft€asds b&ﬁetﬁél?"iﬁ%ﬁ%irﬁent@r an acid addition salt of
one of them as active i1ngredients. 15 The pharnaceutical conpositions can
be prepared in the formof a solid or fluid preparation generally used in

ol uti one. o7 syb e Bl 164 St APg pomedfaRRRR sofpROMb B, prfRbY e
medi ci nes caf bf*)l@r@\ﬁ@ﬁ%rb&}/ ubBe. st casy, RogmallerTearnitp dé attves mgradiattai n
filling materials such as m crocri/stal | ine cellul ose, 20 starch or | actose,

| ubri cants suchwiBindheappye it Wil beragifeient for helipaiment. coating material s
such as sugar, filmform ng materials such as hydroxy- nethyl-cellul ose,
aromas or sweeteners such as nethyl - paraben or saccharine, or coloring
subst ances. 25 Tbe aitixeMsulstansee cah be cloemiulatdd sntbsthencisuske bbatreakeutioah t he
group consi sting of N—.{')Z- hydr ox

-3-(1- : .
pi peridinyl)-pr ?)’BQ%'E' r}'ﬁ'i [ r?e-'l\“l-aBQérdé(-nQWEarj%omem%yIThgﬁFoPPa@a%t'Cal
optically apdi veompbsitibh® roantah, M >ddditienofo emsnisuaheiuxilibhesabétanbss and
pharmaceutically acceptable salt of = L .

carriers,  N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carbox-
imidoyl-chloride or one of its stereoisomers, or an acid addition salt of one of

them, as active ingredients.

15 The pharmaceutical compositions can be prepared in the form of a solid or
fluid preparation generally used in the therapy. Simple or coated tablets,
dragées, granulates, capsules, solutions or syrups can be prepared for oral
administration. These medicines can be produced by the usual methods.
The products can contain filling materials such as microcrystalline cellulose,

20 starch or lactose, lubricants such as stearic acid or magnesium stearate,
coating materials such as sugar, film forming materials such as hydroxy-
methyl-cellulose, aromas or sweeteners such as methyl-paraben or
saccharine, or coloring substances.
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the racemic or optically active conpound in the preparation of a

phar maceutical conposition for the treatnent or prevention of

neur odegener ati ve di seases, wherein the neurodegenerative di seases are
anyotrophic |ateral sclerosis, Al zheiner's disease, Parkinson's disease,
Huntington's disease, nultiple sclerosis and neuropathies. 2. Use according
to claiml wherein the chem cal substance is (+)-R-N-[2-hydroxy-3-(1-

pi peri di nyl)-propoxy]-pyridi ne-I-oxi de-3-carboxi mi doyl chloride. 3. Use
according to claim?2 wherein the chem cal substance is a salt of (+)-R N[2-
hydr oxy- 3- (1- pi peridi nyl ) - propoxy] - pyriéi ne-| - oxi de- 3- car boxi m doy|
chloride. 4. Use according to claim3 wherein the chem cal substance is
(+)-R N-[2-hydroxy-3-(1- CLAIMS

pi peridinyl)-propoxy]-pyridine-I|-oxide-3-carboximdoyl chloride citrate. 5.

An use injapye §fa t’i’deﬂ‘h@ﬁ sﬁbs&éﬁcé’sé@@b@éoefr&nttllfbe%rﬂg?’E&Q%ﬂﬁggf it q2x ggd@ﬁ]é‘ﬁe s

anyotrophic lateral sclerosis, Alzheiner sease, ~ Par k I sease,

Hunt i ngt opipsridingBasenoxajplyriding-1oplde- 3suzalrlmxmmdsyl @hlodsle, ancoptkatly taivel ai m 5

wherein the neurodeglqera%Jve dlseaﬁ1 i otrophic.| ateral cl ?SIS
enantiomer or ure of enantiomers thereo pharmaceutically acceptable salt o

the racemic or optically active compound in the preparation of a pharmaceutical
composition for the treatment or prevention of neurodegenerative diseases, wherein the
neurodegenerative diseases are amyotrophic lateral sclerosis, Alzheimer’s disease,

Parkinson’s disease, Huntington’s disease, multiple sclerosis and neuropathies.

2. Use according to claim 1 wherein the chemical substance is (+)-R-N-[2-hydroxy-3-(1-

piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl chloride.

3. Use according to claim 2 wherein the chemical substance is a salt of (+)-R-N-[2-

hydroxy-3-(1-piperidinyl)-propoxy}-pyridine-1-oxide-3-carboximidoyl chloride.

4, Use according to claim 3 wherein the chemical substance is (+)-R- N-[2-hydroxy-3-(1-
piperidinyl)-propoxy]}-pyridine-1-oxide-3-carboximidoyl chloride citrate.

5. An use in any of claims 1 to 4 wherein the neurodegenerative disease is amyotrophic
lateral sclerosis, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, and

multiple sclerosis.

6. Use according to claim 5 wherein the neurodegenerative disease is amyotrophic lateral

sclerosis.



