Use of a hydroximc acid halide derivative in the
treat nent of neurodegenerative di seases Technica
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the treatnent of neurodegenarative di seases.
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Al t hough great progress has been made in the
synptomati c treatnent of a nunmber of neurodegenerative

di n e is still a huge, unnet need for
phar macol ogi cal and bi ophar nmacol ogi cal treatnents that
will slow and possibly halt the progress of these
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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. 4
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
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tangles in the brain are the distinctive

characteristics of the disease, there is also a | oss

of nerve cells in areas of the2brain that are vital to
menory and other nmental abilities. The di sease usually
begins after age 60, and risk goes up with age. Wile
younger people also may get Al zheinmer's, it is nuch
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208ymptiTs oBAl. si ongai n Report; VI SI ONGAI N(t ), 2003;
Sesreas!esn?l:y tggrrer greﬁ%u?ﬁ?ug%%&p%%& %y”He FBh,Ae 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
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
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;

The Journal of pharmacology and experimental therapeutics, 306: 821-27,
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decreasing amyloid beta

production, and clearing the amyloid deposits by immunization.

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
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: tremor, or the

involuntary and rhythmic movements of the hands, arms, legs and jaw, is a



accepted. These neurons produce an inportant chem cal
known as dopam ne, a chem cal nessenger responsible
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Ing steadily over the next 14
Thdeﬁreasedefﬂfemtancye bﬁeswpﬂrovbmg, t blastezelpt wealk; dDepression and
d« nson s, carbidopal/levodopa (Sinenet-Bristol Mers
1OSq PHW’awas i ntroduced in 1970 and revol utioni zed

HERR ofthd 8Reds %@?r%ntl rheav%hﬂl % MrﬂB@tdoY%létment options
o fa

ctive in controlling synptons ch as
br adyg khisauimabeballlzalse beanging lstﬁadillyy)vehﬁwenext 10 to 15 years. The
d redyced_effect wt

Birrrt B uREra [ B R P S SaN 1 Garpicppallevodopa
S%lh -%ri%’?@v Mgel%nShhib% waHHﬁ V\ﬁ eﬁf 54570 £nd, revolutionized

ects. am ne agoni st s, entere
15 rratr‘eetment ohéha s ser |Thaadher‘apy progeld VEnesaffattiugsn controlling
ave pEoved ef fective as a type of dopam ne regul ator

anay@? Oo{nﬁﬁHBIPﬁ‘ér apy in delaying the need for
CatBhiRPBIABKIHERRR BASHERYard rigRily Y HOWRSIBP S@fbkinetic 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
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Di sorders: The world market 2002- 207; a Visiongain
Report; VISIONGAI (tm), 2003.).° Anyotrophic | ateral
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di sease, is a rapidly progressive, invariably fatal
neur ol ogi cal di sease that attacks the nerve cells
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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.
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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-carboximidoy! chloride belongs to is also defined but N-[2-hydroxy-3-
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None of the patent publications relating to N-[2-hydroxy-3-(1-piperidinyl)-
propoxy]-pyridine-1-oxide-3-carboximidoyl chloride suggests the use of this
compound outside of the diabetes therapy.

Disclosure of invention

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
mSOD1®%®A  transgenic  mice, N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-
pyridine-1-oxide-3-carboximidoyl chloride prevented the progressive loss of



based on synergi smderiving fromthe conbi nati on of
the two active agents. None of the patent publications
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conp@sidr, dRe nventid® ProQileBeAt methdd @fettbh®he®l or prevention of

anmyotrophic lateral sclerosis. Further, the invention
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of [R-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidaoyl
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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]-



chloride is adm nistered to a patient. n respect of
the invention the term
wWORG020Es oxy- 3- ( 1- pi peri di nyl) - propoxy] - PCT/HU2004/000098
pyri di ne- 1- oxi de- 3- car boxi m doyl chloride relates to
N-[ 2- hydr oxy- 3- (1-
pi peri di nyl) - propoxy] - pyri di ne- 12 oxi de- 3- car boxi i doyl
chloride as a free base, a pharnmaceutically acceptable
acid addition salt thereof formed with a mneral or
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of tm@dm1mdw3a@rbm@nej¢a/htcldmde d\ﬂ@remp(efﬁ’rableofare the acid

¢ ﬂé‘%&ﬁﬁﬁ?‘% 1 PR TR HcalR e SBRERAAR BT st proferabie

m XtgHees. §+ }R-M2h§ 8RIxXye3L (1-Bderidinyl) propoxy] pyrldme -1-oxide-3-
N[ 2- hydrox (1-pi perl di nyI) propoxy]-pyridi'ne-1-

oxi dardny Phﬁoﬂé?lm tMPoride is preferably used in

5o bR el Al Ty opos o

are rwuecbcw@i@atn&smwaabhyincludmg amyotrophic lateral sclerosis (ALS),

R- 2-h di ny|
) &szfa%{@r@ié’nse#@n(eb&l ehifosanie daetss BTl chibbingtene disease

t he c|in|§ﬁfigl'e décq’tﬂo§%| Ms)P QP 'Q/%nbﬁ% 'i)gfesoﬁtﬁéiﬁbbgth?e%t Ive

ena e nost era
(+)- R— N-[ 2- hydr oxy- 3- ( 1- p| peridi nyl) - propoxy]-pyridine
1- qxi de-3 I chlorlde citrate. The term

1On agde ot garpying out the gfdPd t o0 known types of
neurodegeneratlve dlseases |nclud|ng anyot r ophi c

| ateral sclerosis (ALS), Al zheiner's disease (AD),

Par H'hesimﬂbwing b'mlm’caﬂﬁ@}sts Were cagiezhost Witbe(a]?-R-(\ll:[Q)hydroxy-3-(1-
mul ti. .scl erosi s \ arlou t) S O . .
neuPUETIRILBrBR e oS G bauand peader givate as a
The téﬁ'do@rgbdlﬁwdo"ﬁhhsoé’hétﬁlcai 6&?@0%& wilf BE bt ¥ Edpound A.

+) - R-N- hydr oxy- 3-

I peridi nyI ) - propoxy] - pyri di ne- 1- oxi de- 3- car boxi m doyl
chloride citrate as a test conpound. This chem cal

e el BB oo Bt UE GRS HPE SPaayn g9 Study. Al
expexpoBmicatal aanimals wees etréét@at@éhydmthycdmbauﬁdﬂmwmgg/kg, i.p.)
A %r%nrr?gégday}s gf %ge following a similar regime to that previously described
by Zhu et al 2002 (Zhu,S. et al. Minocycline inhibits cytochrome ¢ 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.Isometric tension
recordings and assessment of motor unit number

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



from 35 days of age, following a simlar regine to
that previously described by Zhu et a 2002 (Zhu.S. et
w@bkeoshkrexycl i ne i nhibits cytochrome c rel easeP@nEU2004/000098
del ays progression of anyotrophic lateral sclerosis in
mce. Nature 4 , 74-78 (2002)). 6ssessnent of nuscle
function and motor unit nunber Pve, in-vivo
el ectrophysi ol ogi cal assessnent of hind |inb nuscle
function was carried out on the extensor digitorum
| ongus (EDL) nuscles in both hind |linbsto determ ne
t he%&h anusees oWS@speEemregr torsinowvivios @seessroente0f i their contractile
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at t sedednientd thenBDLi muécle eereransTbg eistal &!@@ﬁﬂi@héfve was then
UFlI Devices) via silk threads. Both |l egs were ri

sec gfigwlatedt weing Jpipalay; silvepelectrories. sﬂweatlﬁzragthe@&gwmuscle was
d f
ner SaNRel IRE BT helhal hiitdH B Soa R Lipbh PfR°stimulation.

t helmnwlcvmttdwonst\ﬁ/eml eitoetddtby s’@nhlatmbahesc'tdtv@fd of the motor
| ectrodes, The Ie was adj uste

1Qint NENEHESREE PiISa 3«41 th fd@b@f ﬁ?%d %f@al%ﬁ%wr@rémé were elicited by
st %Hrln%iétﬁig thbmw decgp&o) 65 LRGS 0085 L& 40 fngd Py

stimul ati t he cut '’he nofor nerve using a
pul Q'e) wtmnateomemm)ﬁbemsof matcamurmts:mneammtmmte wthe enotor nerves of

el i by stiulatin EDL nusc 8Q and
o 14 S Bl SR B o i Sl Wongtn was
uni bﬁaddéll?aﬁlbréﬁé‘é@ o db‘ﬂéﬁn%ﬁﬁvlé@ﬁﬂcﬁén&fmé rET? faHleh tensions, as
muscl es were stinul ated every 4

13t r indiidualamotpraaxens wereceartided. The ohtraber of el;aapwssae increments

o ESEy TtB pLbbECEr B AliSEBr P BBPLenetor Units present in
I Nncead®Miwscle.
(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(G%A
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 continuously
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



was counted to give an estimate of the nunber of notor

units present in each nuscle. (Dick.J., Geensmth.L.
w@2085ienes G Bl ocki ng of NVDA receptors duri ngP@r/HU2004/000098

critical stage of devel opnent reduces the effects of

nerve injury at birth on nuscl eT and not oneur ones.

Neur omuscul . Disord. 5, 371-382 &1995)). From

recordings of twitch tension we assessed sonme of the

contractile characteristics of EDL nuscles in treated

and untreated nSOD1 transgenic mce including the half
r el fimulaiedt ph@Obiz FL 258MeeRMene ssiconfefari deminutesikand muscle
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fatigues quickly when continuously stinulated to
produce a characteristic fatigue pattern. To exam ne
the fati MsgRhisQIAIVT EDL in these experinents, the

?“ ‘A}?@e'éhdjg? &g eh%fé?nor L nfidoed g-f %’gﬁfeeq%o\%re removed

, every seton m nutes an
contamalct/vecglrmdwaar&j isaaprfilezen Musaeléngiisopérigne AThehmuscles were

d t t the in both | egs
o storefi o 8 0E ARG ARG HT PSIRg63 GPayars: et ¢ ng

i sopent ane. The nuscles were stored at -80 until
processi ng for histological analysis. Assessnent of
not oneur évssessmentdf Rotdrewiroy sunsigdlet i on of t he

hysi gl o al eri S nDtoneu on_surviva ‘
182 EoBlfihsl Sompidion St e pRRiPOEH! ReeSiabhinanolaneweon surival
SCi Wésca%s%éd%%ouﬂtlﬁd‘ﬁwéf ﬁ[]Frib%'r d?%Bﬁ)nerP(SﬂsCfrPﬁw% sciatic motor
sections of |unbar spinal cord. (Wit
G e®oOhi lﬂhthe &/e\ntmbv OBS ﬁ@;ﬂeachGSSseMns fobr luazaralspinal cord.

e e L R T U p—

deneavigés AibtoMNauoASEd 2R GF aBBit rét@:ltrﬂelgﬁeét?&%tﬁlinum foxin followed
1§n C%ym;l)earrﬁal denervation. Neuroscience 95, 1101-1109 (2000)). The mice were
deeply anaesthetized (4% chloral hydrate,1 ml/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 pm 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



deeply anaesthetized (4% chloral hydrate, 1 m/100g
body weight, ip.) and perfused transcardially with a

WO 200anires cont ai ni ng 4% par af or mal dehyde. The BEIT/H&ER004/000098
cords were renoved and the | unbar region postfixed for
2 hinthe sane fixative, cryoprgtected in sucrose
(30%in MPB) and frozen transve# e sections cut on a
cryostat at 30 mand coll ected onto subbed slides. The
sections were then lightly counterstained with a N ssl
stain (gallocyanin). The nunber of Ni ssl stained
mot oneur SHatisticabapalygiént ral  horns was counted under a
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cor dV@ieURed N ialvestanges, and gignificanes was sgt ahB<Didwhi ch
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Statisti Rdsubtsal ysis For all paraneters assessed, the
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set at P<O 05. Results At 35 days o
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U LS GBS Ao e 25, bl R e Hitomeuron

tr egURRVEl Whé MaseeBBed A 1RO Mahs N8 &S theODHIEPNOR,nsgenic
as well as notor unit and not Oneuron survival was

ass&yse@rain thedateisiagd obthe dibeaserSODL transgeni ¢ nice
are in the later stage of the disease. Mtor unit
survival n wld-type mce there are normally 28 +/-0.6
(mean +/ \Motér bhit stevival motor units in EDL nuscles. n

OD1 transgenic mce at 120 days of
1 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©®%A 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



age there were only 8.3 +1-01 (nmean +/-S.E.M, n=10)
notor units. However, in nSOD1 transgenic mce treated
wowvas/oespound A there is a significant | nprovROEHU2004/000098

notor unit survival, and 14.3 +/-0.6 (nean +/- S. .M,
n=10) notor units survived at 1&8 days of age

(p=0.003). Contractile characterirstics of EDL nuscles

i) Half relaxation time of EDL nuscles From recordi ngs
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Nt QM SRy peesRiRE TG WEVST, @erﬂﬁbéaﬁéeﬂé’d afith %@ﬁﬁ)%@l%@nA EDL has a
changes in nuscle fibre /dghenot Thus, in

151 adaligus indxcef 244180 dh0% meame‘/@i Masn=a1 G)atTrgxse the fatigue
| ndexy & of 10 wils Sgfifficantly improved in treated mSOD1(E%3 transgenic

mice compared to untreated mSOD1C%* 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®* 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



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

(nmean +/-S.EEM n=10) in wild-type mce. However, in
wor@s/osrvent ed wi th conpound A EDL has a fati gurCT/HZ@004/000098

of 0.416 +/-0.07 (nean +/-S.E.M, n=10). Thus, the

fatigue index of EDL was significantly inproved in

treated nSOD1 transgenic mce cé%‘pared to untreated

nSOD1 littermates (p=<0.05). Mdtoneuron survival
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mot oneur on survival was assessed by counting the

nunteicedreatad ombu compaundihethese d8 Bcdrematic ipetgasenint metoneuron

cor U A1 RLAR TR aPie o R0 eRnatoRG surving, ever
not et 120i daysusfagealp=0tde)nunber of not oneurons

surviving in the sciatic nmptor pool of treated nﬁl ) )

t r anld¥gsEi resHits shawsthat &llowing, daily: Hieafrpenhel s a1 transgenic
(o]pqaF=" ; [ ng I, i . ©S: . .

52 THAEE i obRBERA (FOREAEERR) dfd & S gdhtgncrease in bor

. M moiet Bhitraridbmetomsgonrsurvieals eg vesll agtantingreeérdehtin hind limb

t ol exam ned. unt r eat OD1 transgenic mce
o Pt Pninghe et bss af tha dsBase 6120 garour one
have died, and only 237 +/-14 (mean +/- S. .M, n=7)

not oneurons survive. However, in nBOD1 transgenicl4
m ce tredifedBpdrt h conpound A, there is a dramatic

o R ot K B W amoor an
day snétbnadfon( Bﬁ@i\%%bse%?n reSatbl SmSltsIM EFAL (ransgenic mice at

following daily treatnent of nBSODl transgenic mce”
wi t H20oApwairef Age.ldmg kegparated) grover of i mice siegreixbimimed whether

i nc ' ot h r_unjt an t oneur on, survival , .
o VERTRbl R LPBbGahtA WoRf, deM e et i iBe; fgspan of
i n heoDat PV stragegenic thieedi BRASBUAA2Ghal ) Mtrediéd emsSOD1©%3
Span n view of the significant inprovenents in notor
1ni tranggeric ming 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 153 +/-2.6 (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
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average for 153 +/-2.6 (nmean +/ - S. .M, n=7) days.
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over resyably - oiSqHeT ol racNiyPRAPORRSpEIOST preferably the
sake+ NehanfHEPYY ued LPiRE thes NY | dhall 6yquaé1ﬁifyoplf gctive ingredient

propoxy] - pyri di ne-1- oxi de- 3-carboxim

usefithin thet alove kaitsrwilt be suffisient degiedredtment.di seases.
Al t hough all ki nds of neurodegenerative di seases can
be taken into account, the conpound of the invention

I s aet betvardubstifiellcahNbe M riuERESEiRto 3EeAE§JaITEﬁ%rréaceutical

dose of the conpounds depends on the condition an
i | | REBWOsHtionse ipadi énannemdnomn dai Ithe daste TheSe 1pHaAnaceutical

/ I a c1-1 / k dy weights. n human
Rl SR D 8 A3 R B o
At o em be Geur o ot o Pl bipox SR AitinG AL 8de-3-carbox-
day'miﬁ’%‘é‘?mﬁf ide ©598¢, ofdisprieregisgmens, or an acie atidition.salt of one of

Prefifab é’ac@)\fb;inghidi%&ﬂ)ssomr of the racem c conpound,

nost prefera “enantionmer is used. n this
case, a smaller quantity of active ingredient within
1érhe Ebove [im t? wll be sufficient for the treatnent.
he THE (RRAEMAGBYTicRl oreResitiens eamnipeaprepared & theefarsuaf a solid or

gr‘?ﬂ@ﬁggégiagﬁior%gﬁl@gﬁ% i tRe "RBAY. KSfWle | &} LS eq 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.

25



conpositions contain, in addition to the usua
auxi | iary substances and carriers,

WORGBOMPEF oxy- 3- (1- pi peri di nyl)-propoxy] - pyri dPEEHU2@4i000098
de- 3- car boxi m doyl - chloride or one of its
stereoi soners, or an acid addit'gn salt of one of
them as active ingredients. The pharnaceutica
conmpositions can be prepared in the formof a solid or
fluid preparation generally used in the therapy.
Sinmpl e or coated tablets, dragges, gr anul at es,
capsul es, solutions or syrups AlMBe prepared for ora
adm ni stration. These nedi ci nes can be produced by the
usual nethods. The products can contain filling
materials such as mcrocrystalline cellul ose, starch
or |actose, l|lubricants such as stearic acid or
magnesi um st earate, coating materials such as sugar
$ilm iygbng dRinsithiRdfostaiide 881ebBhedr ﬁébﬁ‘ i '%{rlo'up consisting of N-{2-

cellul ose, aromas or sweeteners such as nethyl-para

or Sxdenr3-htpinaridinilopiopgxylubyidime d soxide-GLasriveXifniddyd e chioride,
22 n%pgpﬁ%é@f awsie %% |o?nee|re8F %jix{urrgmo. %%aﬂ{igr%%rg thereof and a
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carboxi m doyl chloride, an optically active endntiomer
or H herrreparatipn of chiharmaeewtigal sgemposition for the treatment or

ha it cal sal the racem c or
l(D(;pt Pcal ylbgc in\/eé'?%%%%%&en&§§%g%srepar ation of a
phar maceuti cal conposition for the treatnent or

pre egti on of neurodegenerative di seases. 2. An use as

cl af Wse ap Llaimedincgiainn 1t weerein: the: ahemias subsiance is (+)-R-N-
+ . . . . . . . .
|2 [ rony2-{1;piperidind aropoxylznydding 1iaidespiraraopidpy

- 3- chlohidri m doyl chloride. 3. An use as clained in
lé(:l aim2 wherein the chem cal substance is a salt of

+) - R-N-[ 2- hydr oxy- 3- ( 1- pi peri di nyl ) - propoxy] - pyri di ne
- 1- gxpHeust a8 }AMEUTh A SRRELHPthe chemical substance is a salt of
(+)-R-N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-
carboximidoyl chloride.

20 4. An use as claimed in claim 3 wherein the chemical substance is (+)-R- N-
[2-hydroxy-3-(1-piperidinyl)-propoxy]-pyridine-1 -oxide-3-carboximidoy!
chloride citrate.

9. An use as claimed in any of claims 1 to 4 wherein the neurodegenerative
25 disease is amyotrophic lateral sclerosis.

6. Method of treatment or prevention of a neurodegenerative disease
wherein a therapeutically effective amount of a chemical substance selected
from the group consisting of N-[2-hydroxy—3-(1-piperidinyl)-propoxy]—pyridine-
30  1-oxide-3-carboximidoyl chloride, an optically active enantiomer or mixture of



4. An use as clained in claim3 wherein the chem cal
substance is (+)-R N
WO 200bpdvexy- 3- ( 1- pi peri di nyl ) - propoxy] - pyri di nE€/HD00d®00098
- 3-carboxi m doyl chloride citrate. 5. An use as
claimed in any of clains 1 to 4 wherein the
neur odegener ati ve di sease i s anﬂ)t rophic | ateral
sclerosis. 6. Method of treatnment or prevention of a
neur odegener ati ve di sease wherein a therapeutically
effective anount of a chem cal substance sel ected from
t heeganipmemttiesedihgndfa pharmaceutically acceptable salt of the racemic

N-[2-h -3- (1- pi i di nyl).- - i di ne-
31 UBE iyt R R BIOR i Pty et i ve
enantioner or m xture of 17 enantioners thereof and a

pharmaceutical ly acceptable salt of the racemc or
opt ¥ c&l methast ay elaimeddomiaims 6 avherelnsther ghiemisahsubstance is (+)-R-

atjent,. 7.  A,method.as clained.in.claimeé. rei,n the
Sg he hl?[?émycﬁ'%%-pgﬁ el pg@%w —pmcixy]-pyng me-’Womd%ca rboximidoyl
2- hyRlogdg- 3- (1- pi peri di nyl) - propoxy] - pyri di ne- 1- oxi de-

3-carboxi m doyl chloride. 8. A nethod as clained in
claim7 wherein the chem cal substance is a salt of

(3 Brnfbfioth B St iR 7 i i BRG] BUELEhBE is a satt
cl abfred (+)ReN-42-iy8roMyes-¢1 -pigenieirnMepiopaky jspyridied eoside-3-carbox-

16 e croriden: o o iy .
- hipdieyhehdoride. pi peri di nyl ) - propoxy] - pyri di ne- 1- oxi de-
3-carboxi mdoyl chloride citrate. 10. A nethod as
claimed in any of clains 6 to 9 wherein the
neudolegethedass chairded dastaiins8 arhareinoblei chdnaicer slibstance is (+)-R-
scl ﬁ[[%:c’rlmysd roxy-3-(1-piperidinyl)-propoxy]-pyridine-1-oxide-3-carboximidoyl

chloride citrate.
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10. A method as claimed in any of claims 6 to 9 wherein the
neurodegenerative disease is amyotrophic lateral sclerosis.
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