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the use of N-(2-aryl-propionyl)- sul fonam des of
general formula (1): CH3 R N, "R (1) in which 5 R2

IFSRN @ny; NH%U}R%%EPR@)PE/ON‘%}-S‘ULPWQ‘M?DES FOR _THE
TREATVMIENT OF SPYNATL GORDPINgURYPhenyl et hyl,

p-am nophenyl et nyT, -cyano-T-propyl, 4-am nobutyl

group, an al koxyet hyl ene CH3- (CH2) R1- (OCH2CH2) nl-

group in which ni is zeroor 1 and mL is an integer 1

to 3, 1R = = upnd n [ 1and 1P2. ni .

are | R draeall AR SEnedhsd Pl 6 K81 Fropiony)
5 = or a-pyridocarbonyl,

Eg%}éé%g?igﬁgﬁﬂ%ﬂrai fgra{lrl%(gl -I%'xycar bonyl, or P1 and P2,

when joined to the N atomwhich they are |inked to,

forma phthalimdo, piperidino, norpholino residue; R

is Hor straight or branched HSS kyl, preferably

hydrogen, for the 15 preparagl af a nedi canment for

the treatnment of spinal rd AQj urN . Bagkground of

the i nvention Spinal cor nj ur SCL» s one of the

most frustrating conditions in Meur ‘fb@y and

nmedi ci ne. The vast majority of ti¥nts are young,

and nost survivors of significant injury face the

prospects of limted recovery and 20 permanent

di sability. The incidence of newWlSCl case is high,

exceedi ng CONFI RMATI ON COPY WD 2005/ 092315
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R, is an aryl group,

R is a straight or branched C,;-C4-alkyl, trifluoromethyl, cyclohexyl,
o-tolyl, 3-pyridyl, 2-pyridyl-ethyl, p-cyano-phenylmethyl, p-aminopheriylmethyl,
3-cyano-1-propyl, 4-aminobutyl group, an alkoxyethylene CH;-(CH;)y-
(OCH,CHy)pi- group in which n; is zero or 1 and myj; is an integer 1 to 3, or a
P,P,N-CH,-CH,- group in which P, and P, are independently H, C;-C;- alkyl,
benzyloxy-carbonyl, a-, fS- or a-pyridocarbonyl, carboxycarbonyl or
carbalkoxycarbonyl, or P, and P, when joined to the N atom which they are
linked to, form a phthalimido, piperidino, morpholino residue;

R’ is H or straight or branched C,-Cs-alkyl, preferably hydrogen, for the
preparation of a medicament for the treatment of spinal cord injury.
Background of the invention

Spinal cord injury (SCI) is one of the most frustrating conditions in
neurology and medicine. The vast majority of SCI patients are young, and
most survivors of significant injury face the prospects of limited recovery and

permanent disability. The incidence of new SCI case is high, exceeding

CONFIRMATION COPY
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12. 000 new cases per year of paraplegia or

gquadriplegia in the United States (Sekhon L. et al.
WERIseIRdey S2- S12, 2001). Yet with inproved naPCmEPENG/(02822

the nortality rate of SCI has 8teadily fallen. As a

result, the preval ence of patients disabled by SC
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and neurofilament by inhibiting lipid

per OX'@‘@ErleﬁﬁtertnhéﬂtLHteS*Ci% AR tf %ﬁ &&@gﬁﬁb@bru}cd\’ﬁ therapy,
et al. J. Neurosurg 67, 102-105, 1987). Yet, desp

tRidhuRdEEaL hly Wﬁgﬁ%‘d@&)‘ustefﬁhwﬂ‘hw houke 6€ @fijuirg QB@'acken M.B.
treatment has renmined the only avail abl e therapy f

X al. Thee M»boyﬁmwsm&rr@@l of MEUYHiren3nD, t1a0|sny4311ve1990) The
cytokines, particularly Tunor Necrosis Fact or (TNF),

tﬁ@cl@a&ﬂﬁﬁl%sby) RyBichWHeC Btegoidsr éXxutt @he#Omoderdslyobaheficial effects
death after SClI (Beattie MS. et al. Progress in Brain

Reagdnaincledr, tBdudll theP@zy generdlBukrapuesl to the protective effects
infiltration. Indeed, SCI results in both primry

ion Uipid porexaiationi Zﬁdeéty wetyiptadaisaldbneasupptesdasl the breakdown
vascul ar structure, and a cascade of secondary

ps O eesabankehatd qrdwreﬁiameﬂnybyemdhltbm@dﬁpid qreabxidasion in injured
of tissue. Post-traumatic inflammtion, characterized
ypindlle coed (Brhaghlen hM.26t adt ledVﬁd*ouung agl,i B02+1dS, 1987). Yet,
| eukocytes, is thought to contribute to secondary
pddspdigettes fisnddvhentab ikadequiacy; hagh-dbby gluadcorhiepabyreatment has
80, 673-687, 2000). Strategies ained at bl ocking
nemaiopdithe onlyracaitgiiiadberapyffons8@nd at i nhibition of
phagocytic and secretory activity of macrophages in
t he i ilbe egathogenesis of SCI is now known to involve cytokines,
particularly Tumor Necrosis Factor (TNF), the expression of which contribute
to neuronal death after SCI (Beattie M.S. et al. Progress in Brain Research
137, 37-47, 2002) and leukocytes infiltration. Indeed, SCI results in both
primary injury, characterized by disruption of neural and vascular structure,
and a cascade of secondary processes that collectively lead to additional loss
of tissue. Post-traumatic inflammation, characterized by the accumulation of
activated microglia and leukocytes, is thought to contribute to secondary
pathogenesis (Mautes A.E.M. et al. Physical Therapy 80, 673-687, 2000).
Strategies aimed at blocking neutrophil or macrophages influx and at

inhibition of phagocytic and secretory activity of macrophages in the injured
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33-42,1990; Taoka Y. et al. N3uroscience 79,
1177-1182, 1997). Indeed, according to the available
:@g)%le%?d hB6e SRIAHEUYEn | RBIRIPrORRLIBh and im rovgd locomotory

terl eukin-8 (CXCL8)- induced chenptaxis is not
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i Qberssl bpNeiurafae®icon8moBaciA-200(1)Galdol) that leakdbeytopenia and
with long-standing SCl, as possible pathogenetic
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(Segal J.L. et al. Arch. Phys. Med. Rehabil. 78,

4hoAdcloba® dntibolly ADASY RO 6 bdéclkdirufl loskscytthadhesimngrsignificantly
of a nunber of different pathol ogies, including SC,

ne doread smotoardisiyobasdes, observedntfolodiieg, SGI. 16 addition, recent
various cytokines including IL-1, IL-6 and IL-8. This
desemeht deeshown elewdtedv plasnectle®€ls wift inflamgnratory mediators,
inhibition. It follows that, fromthe literature

daciydiag iasgbaikine, iinterkhuken-6pfthe lseluble linterekevkin-2 receptor, and
response or, at least, of |eukocyte recruitnent would .
aimperael Intare sdlagsior dnot&ﬁ:ellft-rlh(m:‘hl\%fl)olfn patientphwith long-standing
N- (2-aryl - propionyl)-sul fonam des of general formula
($¢Lagopessibte pasiagiesetiosfagtars afthe1daiayanathg fumctional recovery
Eur opean Patent Application EP 04101202.2. The ;
s(8efgaharhi.es etlesdr | Yeaht n&hphn Mad. r Rohalid t 68ped4-47, 1997).
useful, for exanple, in )

US 2001/0016195 discloses the treatment of a number of different

pathologies, including SCI, by means of antagonists, e.g. antibodies, of
various cytokines including IL-1, IL-6 and IL-8. This document does not
anyhow connect SCI with IL-8 inhibition. It follows that, from the literature
data, an aspecific inhibitor of the inflammatory response or, at least, of
leukocyte recruitment would appear necessary for the inhibition of SCI.

The N-(2-aryl-propionyl)-sulfonamides of general formula (I) above are
disclosed in EP 1123276 and in European Patent Application EP 04101202.2.
The sulfonamides described therein are reported to be useful, for example, in
the prevention and treatment of tissue damage due to exacerbated recruitment of

polymorphonuclear neutrophils (PMN leukocytes) at the inflammatory sites.
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the prevention and treatnent of tissue damage due to
exacerbated recruitnent of pol ynor phonucl ear
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sites. WO 2005/ 092315 4 PCT/ EP4005/ 002822 Descri ption
of the invention It has now surprisingly been found

thadcription ot fhi@Vesigionof formula (1), and
particul arly the sulfonam des of formula (la) H N~

--1Y Rt hal sow durptidinglisdeai fourd et aaed sl @nanii@es of formula
three substituents, which are the sane or different,

S(Q},%i@?aﬁtfc@%ﬂ%@lﬁ@@@l‘fonmw&%f frafHa (fd)y C4- al kyl,
Cl- C4- al koxy, ydroxy, Cl-C7-acyl oxy, cyano, nitro,
am no, Cl-C3-acylam no, halo 10 Cl-C3-al kyl, halo
Cl- C3- al koxy, benzoyl, 4-(2-nmefhyl 3propyl)-phenyl,

3- phenoxy- phenyl, 2-[4- axg-2<i stNdot i nyl ) phenyl ],
4 enoyl[- phedyl ,
{ oxy,ar@ ef@ective in the

5- benzoyl -t hi en-2-yl,
C1-C2-halogenoalkylsuﬁp

protection fromfunctionat”"injury of SCI. R in the

conpounds of fornula (la), preferably represents

hydrogen, 15 4-isobutyl, 3-bék90yl,

4-trifl uoromet hanesul phonyl oxy. The protection from

f unct iwherein R} uepresentSCINeh &s té@@nsmmiﬁn@mtsat\\éucln rare ghe same or
experinmental nodel in rats, disclosed in detai

hifksirent selected fram thygdrogerprkd egenatems cOmfouatky 1o€ 1 -Cy-alkoxy,

formula (1), nanely the conpound of fornula 1) and
ikyglrpyyi n€1s@i-acyloxyysicyangr Ditrey spRERO, akd-¢récylamino, halo
compound of formula 20 (I11). Both conpounds

Guba-alkyl abelae CrnCoratkoxy, vigazibiel -G mathylsproyl)-phenyl,
F3-phenoxy-phenyl, 2-[4-(1-0x0-2-isoindolinyl)phenyl], 5-benzoyl-thien-2-yl,
4-thienoyl-phenyl, C;-C,-halogenoalkylsulphonyloxy, are effective in the
protection from functional injury of SCI.

R, in the compounds of formula (Ia), preferably represents hydrogen,
4-isobutyl, 3-benzoyl, 4-trifluoromethanesulphonyloxy.

The protection from functional injury of SCI has been demonstrated in
an experimental model in rats, disclosed in detail hereinafter, using two
representative compounds of formula (I), namely the compound of formula
(IT) and its lysine salt (L-lysine or DL-lysine), and the compound of formula

(ITI). Both compounds were found very active in this in vivo model.

H
{ e
N F N
v\ F 9 0) O © ©
o O F ﬁ/
0]
(Im (I1m)

(R)-ibuprofen methanesulfonamide  R-2-[(4'-trifluoromethanesulphonyloxy) phenyl]-
N-methanesulfonyl propionamide
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woR®sf092815 t ri f | uor omet hanesul phonyl oxy) phenyl PET/EP2005/002822

N- met hanesul f onyl propi onani de3SWD 2005/ 092315
PCT/ EP2005/ 002822 5 Conpound of formula (I1) and

COWO%QBuBQVJF{*oﬁnhH QI %'nﬁocdrﬁgé‘&ﬁdj of fbRfHE (M} 4o reduced

eval u as extension post - umati c cavl ty,

Lésﬁ@de'? {u‘?g}’t .eéveﬂﬁ?b%os'a%, aré@tér?s%ﬂcyb? WPBN fr'é@?n‘a?i'& cavity,

e inven nis i strated in the fol Exanpl e.

%I?iﬁi\égldﬁo&@{%tapﬁgf REE PRMIKRY f@irﬁil&xfa%imﬂ es) wei ghi ng

g Were ntained in the animal facilities

under ﬁi@ﬂ%ﬁ%oﬂ%%llﬁ%&@ﬂ%th@rf‘éllo(@ﬁ Eamfe”0
hum dity, artificial light from 06.00-20.00 h). A

sERAAPpd, @ry diet and water were avail able ad
ITBrrtam 10 SCl in the rat was performed as previously

report&ﬂ’uﬁ@@g@%& -TRiwldY . rafdr QEemblfds) - wAG8HIngSC240.980 g were
99, 9450-945 002). The | esioning apparatus is

GABRMARIEC At kRE | Qﬂuﬁiﬂd fatARIAS JdltReri RtdidRipge holising conditions
gravity force. The force applied was IN per 1 second.

Reoovery, fGSWHmlnﬁdlt:y akri e Dight tfyomess. BOEQOJ@()GQ By standard dry
nmeans of "free oconotion test" perfornmed 2

hdigt and 4vatés wkie atdilabl® ahbibAundays after SCl. The

"free loconotion test” allows the detection of feet

posi t iSMI iy ,thandt jwasperfotmedoss prddousis! rdporodd (Gorio A. et al.
functional recovery is quantitatively expressed

ey dNavg Moad.hSci' BEA 96219450454, @R )aT hichkesidming apparatus is

Uni versity. Such a test allows the quantification of
radmpritedl dontioledandofresoof dhe dafiuente dfy gravity force. The force
applied was 1N per 1 second.
Recovery from hind limb disability was evaluated by means of “free
locomotion test” performed 24 hours, 4, 7, 11, 15, 19 and 27 days after SCI.
The “free locomotion test” allows the detection of feet positioning, and
joint rotation. The quality of functional recovery is quantitatively expressed
according to the “BBB scale” developed at the Ohio University. Such a test
allows the quantification of rat hind limb free locomotion deficits by
observing their movements in an open space free of obstacles:
0- Lesioned rat cannot move either limbs
1- Small movement of a joint (heap or knee)
From 2 to 6- Movement in progressive extension of the 3 joints
7- Good movement of the 3 joints
8- Animals walk without plantar support of the weight
From 9 to 11- Animals walk from occasionally to progressively frequent with

plantar support of the weight.

12-  Occasional coordination of hind limbs and forelimbs during walk
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20 observing their novenents in an open space free of
obstacl es: 0- Lesioned rat cannot nove either linbs 1-

weembsioseyenent of a joint (heap or knee) FronPQI/EP2065/002822

Movement in progressive extensfon of the 3 joints 7-
CGood novenent of the 3 joints 25 8- Animals wal k
Wiioh9uB tpl Bt Rriogseddded toofdihitonwiighthdforelithso 11-
Ani mal s wal k from occasionally to progressively

frsquedénsistent plhankasupporpoft wefighthande¢@dtdindt®on during walk;
Cccasi onal coordination of hind Iinbs and forelinbs

cucias i nad inko with &0105F HRZSE X friCAd ERRRA 02822 From
13 to 14- Progressive coordination with the forelinbs.

TronCdits ts ti@ntProlgasysave semdemicy tof fingeghiowments; during walk the
coordi nation during wal k; occasional novenent of

ffiongés prafiomimgntghvianaraiial poditiomtd@he bodl$: Progressive
tendency to finger novenents; during walk the 5 foot

| 9-pr édmnifoantposition pisr abtrettlpoparalleh toothidédaydyandlQhe tail is
The foot position is correctly parallel to the body,
andinthimeddow dsringevalkai ned | ow during wal k. 20-

Wbbling |l ateral and unstable | oconpotion 21- Nornmal

2hdi tWobbliagAptepaband unstablé ppdanatiacyt es was

determined at the level of the gracilis and cuneatus

f2sci dNernm@ eonditietiral |y fromthe site of contusion

injury) 28 days after SCI using the term nal
deoxyrpopiosisdwift oligedendrosytaseaNast ddtestiredinat the level of the
| abel i ng (TUNEL) nethodol ogy. Leukocyte infiltration
vErecyisasndt ewnesdny f@SQliCiﬁat(gdnmy ropg8llyofiom \the dite of contusion
cells 1 and 7 days after SCI. Extension of )

pestry) r 28indavisc aftgyi $§1 \ising etheotarerinaly depayanelgbtidyltransferase-

hi st ol ogi cal techni 1yes 28 days after SCI. The
froedighichd Udthand habealing of omegidedogy wer e

consi der ed: : . v . o
Leukocyte infiltration was quantitatively estimated by CD68 positive

cells 1 and 7 days after SCI.
Extension of post-traumatic cavity was performed by classical
histological techniques 28 days after SCI.
The following experimental groups of animals were considered:
Group 1 (n=28) rats treated with saline solution after SCI
Group 2 (n=28) rats treated with compound of formula (II) after SCI
Group 3 (n=28) rats treated with compound of formula (III) after SCI
Animals were treated with saline or compound of formula (II)
(15 mg/kg) by i.v. injection within 30 minutes after SCI, then s.c. every
2 hours in the following 6 hours. The following days the animals were treated
s.c. at 8 am and 5 pm until the 7™ day after SCI. Animals were treated with
compound of formula (IIT) (8 mg/kg) by i.v. injection within 30 minutes after
SCI, then s.c. 24 hours after SCI. The following days the animals were treated

s.c. every 36 hours until the 7" day after SCI.
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Goup 1 (n=28) rats treated wth saline solution after
SCl 20 G oup 2 (n=28) rats treated with conpound of

wo eoosds111) after SCI G oup 3 (n=28) rats tPEHERIH5/002822

wi th conmpound of forrmula (I11) lafter SCI  Animals were
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Lv. injection within 30 mnutes after SClI, then s.c.

dacisoon svaafmede $Cithe Thim betwenai thy stapuladendnisinagsa haemostat, a
were treated s.c. every 36 hours until the 7th day

gfdokeet SGIs. formezDb%/poeslifg/ appOTHHEP280 So0026t e Itissues. The pump
addition the efficacy of conpound of fornmula (11) was

evad insceitd iafto ¢he :p@bﬁet widothe {lewcmodeator podndng away from the
i nfusion treatment on recovery fromhind [|inb )
dinsizbon.i The Thia puetpiomasvasmelesedetvidubronmhedins. yThe quality of
the rat. A small incision was nmade in the skin

Hunetionak tesoverp waseevatdated Adnhourshderfodtlat4, 24 8nd 27 days after
pocket was formed by spreading apart the s.c. i

o¥ehelhe fallawingiexperimenial gsoupsmefl phiseals svereransidrred:

pocket with the fl ow noderator pointing away fromthe .

i nci si@roupThdnsR) watsrceapdnvith sabingsodutipn hywotntnfusion starting
cli ﬁ_s. The quality of functional recovery was

oyghims @ aiwtesorfter SEI 7 11 14, 24 and 27 days after

consi dareup: 2 (08 thip FEater Byt saraboRBgeadonp it gl) Fha infusion
Triept 84 me/bel sarme it muAes SeE IS Gonpound. of
St ar 1G9 UA 1 KT8 BOR i e wih Garmeonn &oB BH i (1g) ot an infusion
IR R T LT E N RN
T G S SEL o Ry Tt b Sl D gt an ntusion
TEIENoSh L A Leaind Wiehh 50 WhSte Pl kSl sEF

Group 5 (n=8) rats treated with compound of formula (IT) at an infusion
rate of 10 mg/kg/h starting from 24 hours after SCI

Animals were treated with saline or compound of formula (IT) by s.c.
infusion until the 7" day after SCI.

Data were analyzed by ANOVA followed by Dunnett’s ¢ test. Statistical
significance was accepted at P<0.05.
Results

The effect of compound of formula (IT) and compound of formula (III) on
functional recovery (motor score), quantitatively expressed according to the “BBB

scale”, was evaluated at different times after SCI. Figure (1) shows the effect of

(R)-ibuprofen methanesulfonamide, and figure (2) shows the effect of R-2-[(4’-
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Goup 5 (n=8) rats treated with conpound of fornula
(I'1) at an infusion rate of 10 ng/kg/h starting from

wQ4ookoem3ss after SCI 20 Animal s were treated w pET/BRIO0SIE02822

or conpound of fornula (11) by®.c. infusion until
the 7th day after SCI. Data were anal yzed by ANOVA

fteifluoverdethyn@uiptedrtylexyt)phasi]-Nsinathastsulfdnyl  propionamide.  All
significance was accepted at P<0.05. Results 25 The

edifimats sbjetedhtuBGl eferé profoliadlyl dffectattincmegiatsiyl adér injury (motor
formula (111) on functional recovery (notor score),

queard Otfat bllgdrgupes) pmdssignifrrantoredoverytwad het EvBBEt in vehicle (saline)
scal e", was evaluated at different tines after SCl .

Rreptied glolip witivhe 7Helayf featSQIE Trénenbwithodampound of formula (IT)
nmet hanesul f onam de, and figure (2) shows the effect of

R@- [conipowad 260 Foaan kil FIRLTYigrfcas!y o@eated functional hind limb
trifl uoronmet hanesul phonyl oxy) phenyl ] - N- net hanesul f onyl
peopvary afied SCIAThe recoveny svasybpgressiste; beiggitheverast effective period
pr of oundl y affected | mredi ately after injury (notor
detweetheot” and tl@rblupéayaﬂm‘Sﬁflgm ficant recovery was

not evident in vehicle iusal ine) treated group until

t he 7tImrdagxolalfstcdpg8(:|eva astmendt lemkoby tcompldliratiaot was evaluated
formul a ( J 5 and conpound of formula (I11)

sh gﬂyfarkdaﬁt ayspafearo$ €. Agrshovomin Thibel 1 icompaussoot fgrmula (IT)
after SCI. The recovery was_progressive, being the
rd;rgmaémbldtrﬁducybimd@Cybfetmfelmtme(&@f’/n 0£nnlhltbh%011)lat 24 hours and
day after SCI._ Immunohi stol ogic eval uati on of

e flaysyaker H¥G]. tAaﬁlmHamgh@apuapﬁdeuhowy murxrr@ayswas also

after SCI. As shown in Table und of
(@Qbsprverhinragsritcaged with @@neeand é\f @@ewlaa (I (datam& ghown).
(80%of i nhi bition) at 24 hours 7 days after SCl.
A si mlt d$ Wﬂﬁmqwrbﬁh@f all’@?}%’éy‘?g ﬂgeﬁien restesuiisa Aryeial event
OB e e SR Dl i BT B0 LM and ha e
oeﬁqé’rh%%'fﬁgﬁé%ﬂgip RRERLSTAIE @15q SSRETHEIE OReadvtTush Arpgess can be
Xauiferng faCor fnini éEapd%ﬁdq%éS@eé@w%ﬁ%éé’ég X fipasion of the
cougltégr@%tﬁgce{?yohg?a Itltgﬁng?t Eﬂ% causin OdFososlrgf ¥he a%elaty to conduct the
electrical impulse across the lesion site. The pharmacological attenuation of
oligodendrocyte apoptosis is thus a primary target of any pharmacological
treatment aiming at promoting recovery after SCI. As shown in Table 2,
treatment with compound of formula (II) and compound of formula (IIT)
blocked oligodendrocyte apoptosis determined 28 days after SCI [85% and
65% of inhibition after treatment of rats with (R)-ibuprofen
methanesulfonamide and R-2-[(4’-trifluoromethanesulphonyloxy)phenyl]-N-
methanesulfonyl propionamide, respectively].

Finally, it was investigated the effect of compound of formula (IT) and

compound of formula (IIT) on tissue damage induced by SCI. As shown in

Table 3, treatment with compounds described above significantly reduced
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days after SCI [85% and 65% of inhibition after
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nmet hanesul f onani de and

Roht{nwbustinfiidiow oankindtioaal kddoaryy .0y stt@ny lih-figurds(3) treatment
met hanesul fonyl propi onani de, respectively]. Finally,

I withasm ofi foresulai @I eaf &ic infokicrorme wfd mig/kgthned 80 mg/kg/h
(1) an conmpound of formula (I1l) on tissue danage

i sighifachnibly H0Cmotdd fahotionalrhinddiin® récoveryadfiem$ Chvievhluated until
conmpounds descri bed above significantly reduced WO

200a4ap9 2RED STIPGT AHBROGE/ ddzB@ind of ferrrubla(iyadatinisiered by s.c.
site of the | esion and the extension of post-traunatic
dafagipn28 ataysfuaidrerat8@{ 10emg/kggh esighifetaatlyt ppomoted functional
efficacy of compound of fornmula (1l) after s.c. -

dundi himbusedavensievenoif ¢ampoumdadmindsivation statehdvom 24 hours
in figure (3) treatment 5 with conpound of fornula

(dftgr S€1.ahs showsi ianfigatee(40fthe regd eyl hwas pragragsikg/being the most
significantly pronoted functi onal h| nd |inb recovery
afffesti®perrodbatweeh thet 7 ansﬂzthdé%ﬁs ddyt eftesBCL. | n

addi tion, conpound of formula E)I ) adm ni stered by

s.c. Inntoselosion, datai repestesh abave dearlp shpwghew compound of
significantly pronoted functional __hind |linb recovery

cipsmula (Ebnpadisemumind of farmpla (HH) tcen be @d\vantatgﬁgugly used in
10 after SCI. As shown in figure (4) the recovery was

pnegicad prasdigseinrigemremasian ogfuré“étqrxaé reegV sy atarwdeh

the 7th and the 24th day aft In conclu3|on

d’B{‘b qbpwunmr&édvﬁltém@érlpyk@%ﬁﬁ IGWB@‘?@ bR 8ot
formula (11) and conpound of formula (111) can be
advantageously used in nedical practice in the
pr oivhé dromf SCENGt i onal recdagry after SCl . 15 Taidy-:s
I—Nuber—ef—nfit-trated—teu ah
Saline Form \_Ia (iI) aTme Formula (IT)
Epicenter 125436 243 %k 235+54 19£3%**
Periphery 56%13 KES Rl 99+32 = A

**¥%P<(.001 (R)-ibuprofen methanesulfonamide treated animals vs saline

treated animals

Table 2. Number of oligodendrocyte apoptotic nuclei (mean + SE; n=12)

Treatment
Saline 14.9+2
(R)-ibuprofen methanesulfonamide 2.1£1.2*%
R-2-[(4’-trifluoromethanesulphonyloxy)phenyl]-N-

. . 5.2+3.8*
methanesulfonyl propionamide

*P<0.05 and ***P<0.001 drug treated animals vs saline treated animals
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Time fromSCl 1 day 7 days Saline Formula (I1) Saline
Formula (I11) Epicenter 12536 243*** 23554 193***
wE00spsIy 5613 31*** -r-9932 42*** ***pP<c(, 001PCT/EP2005/002822
(R) -i bupr of en net hanesul fonanil¥e treated ani mals vs
saline treated animals Table 2. Nunber of
d'dlge e Rbroenthge afophrdd dssuecdtdiesionesite (M€an £-SE) n=PD)
Treatnment Saline 14.92 (R)-ibuprofen
nmet hanesul fonam de 2.11.2 n

-2-1 (47 -trifluoronet hanesul phonyl oxy)[phepylibs N B- 2 :
batment f onyl propi onam de .8* *P<(Q. gér% n b%lwty
**P<Q. 001 drug treated animals vs salli }Clﬁﬂf_ﬁrpd Volume

Sk

Salines WO 2005/ 092315 10 PCT/ EP2005/ 002828+319bl b 36.6+3.1

S T — Y

Per cent age of sgared tissue at lesionisite (nmean | SE
> ybuprsiferm medhanspulfonamigent  Epi centleA8\0E* | 58.2+2.9**

Pattne—3983946- 631+ R—=t+buprofen
D (st fluoramieteanéSulpRonytoxFiphzay gt *
n{e(lﬂénebﬁﬂfﬁﬂ?qu@?ﬁinﬁﬁﬁgéul phony! oxy)|pAérii4-2** .60.4i4.3**

9 74 2** 60 N-net hanesul f onyl propi onaim de

**P<(0. 01 drug treated animals vs saline, treated
é"ﬁ‘?ﬁ&-%ll d5we ?Wét%ﬁmwﬂwa sa epébe@&?ﬁﬁ aaimal§r poses,
sui tabl e pharmacepytical. 5 co sitions may.b .
prepaf®d rfgmé&fﬁresit thsxapeytical n PHIRESCan F Eiepir&mrglaceutlcal
such as.those described jn . "Remn t?.n' s, Ph rrraceutigal .
SOMPASLEONE: MAYoBR Prepgred BRipe; %"rﬂ‘%& iegal teghpiquyesand excipients

éﬁtgg @rlsz ggpwlaggcgbl;ﬁhcﬁ}rg tggggﬁrilétio%mss P?lgrr}lggeuit{]cva? rgciigxglcevs\'i IlIzlmdbook”
Mack Publishing Co., New York, 18th Ed., 1990.

The compositions of the invention will preferably be administered
intramuscularly, intravenously, as bolus, in view of the urgency character of
the pathology to be treated, even though other administration routes cannot be
excluded, for instance the oral route.

The average daily dosage will depend on various factors such as
severity of the disease and conditions of the patient (age, sex and weight). The
dose will generally vary from 1 or a few mg to 1500 mg of the compounds
daily, optionally subdivided in multiple administrations. Higher dosages can
also be administered thanks to the low toxicity of the compounds of the

invention, even for long-term treatments.
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average daily dosage will depend on various factors
5@!2&_1355 severity of the disease and conditions of the
patient (age, sex and weight). The dose wl|

generally vary from1 or a fewng to 1500 ng of the
conpounds 15 daily, optionally subdivided in multiple
ddm nildser af Notd-aryipiiepiorid3-sybonerridesp general formula (I):

adm ni stered thanks to the | ow toxi CI ty of the
conpounds of the invention, evep for |long-term
|"§3 /EP2005/ 002822

treatnments. WO 2005/ 092315
CLAIMS 1. Use of N (2-aryl- ropl yl ) -sul f onam des of
gvﬁ 'dQ (1) 5in

general formula (I):

which R2 is an aryl group, R i a~ «alght or branched
Cl1- C6-al kyl, trifluoronethyl, ()yc h yI o-tolyl,
3-pyridyl, 2 pyridyl -ethyl, p-cyano- phenylnethyl,

p- am nophenyl net hyl, 3-cyano-|-propyl, 4-am nobutyl
group, an alkoxyethylene CH3- Qf}&)nl 10 (OCH2CH2) n, 1-
group in which n; is zero or 1 and mL is an integer 1
tia whichr a P1P2N- CH2- CH2- group in which P1 and P2
are i ndependently H, Cl-C3- alkyl,
benzyIRox¥-fAaleYbup,a-, 8- or a-pyridocarbonyl,

car boxycar bonyl “or carbalkoxycarbonyl or P1 and P2,
when jRiipes sti@iglite o ﬁbﬁﬂhdwl@lhcgfh@k%lartﬁlﬂddrﬁhﬁih ciyclohexyl
forma phthalimdo, piperidino, norpholino resi due;

R-tdlsl, 13- Fynaylr 2-phtidydrethya e bpthoBhémAmlettiyfl, p- ammophenylmethyl

pr ef erab y hydrogen, for the preparation of
Beoyamvipropel;  Uhsminataitylengrap, Smnnahlkmwéthylem y.CH;3-(CHy)pi-

(OCH,CH,) - group in which n; is zero or 1 and m; is an integer 1 to 3, or a

P,P,N-CH,-CH,- group in which P, and P, are independently H, C;-C;- alkyl,
benzyloxy-carbonyl, a-, - or a-pyridocarbonyl, carboxycarbonyl or
carbalkoxycarbonyl, or P, and P, when joined to the N atom which they are
linked to, form a phthalimido, piperidino, morpholino residue;

R’ is H or straight or branched C,-C;-alkyl, preferably hydrogen,

for the preparation of a medicament for the treatment of spinal cord injury.

2. Use according to claim 1 of the compounds of formula (Ia)
Ne
R 7/S\
o 0O O
(Ia)

wherein R represents one to three substituents, which are the same or

different, selected from hydrogen, halogen atoms, C,-Cy4-alkyl, C,-C4-alkoxy,



2. Use according to claim1 of the conpounds of
formula (la) H N S- R/ O0 ~O 20 (la) wherein R

WO epsesBm s one to three substituents, which aPer/EPm05/002822

same or different, selected flom hydrogen, hal ogen
atonms, Cl-C4-al kyl, Cl1-C4-al koxy, W 2005/092315 12

i &R2008), Q0282 oxhy dcoxye, Chitkd- agmimxy, C @cylamino, halo
r?ﬁar(?%am ﬁo,;Cl}-aCS?%/\cy am no, halo Cﬁlx?gCS- g?(%jl ,y hal o
€1~ C3-aak ¥ xyhalkenaDy Cy-atk 62y, mebliikoy; opyd(R-mbeiw!propyl)-phenyl,
3- phenoxy- phenyl , 2-[4-(1-o0xo0-2-isoindolinyl)phenyl],
3-preaeyy-phbh el - 2-[4k(1-odeihisingdH lyényl], 5-benzoyl-thien-2-yl,
Cl-pCZ- hal ggengal ky[l s(ul phonyl oxy. SMQ?pUSg ]accor di ng to Y
- hiigh @y Mpeéy 1N OR-C shakgenbalkytsiilphonylokyi sobut yl
3- benzoyl, 4-trifluoronethanesul phonyl oxy. 4. Use
accor diseg at cordimg o lafm t hevlsereio Rudepresehisr hydmgeh] ¥#-isobutyl,
and (Il1l). H HN S NSFFOOO\\ O OOOF SO
13-befizay]( #itr)fluoromethanesulphonyloxy.

4. Use according to claim 2 of the compounds of formula (II) and (III).

N
B ; <
N P9 o0 ©
7N 1.0
o0 O F N
i
o)

(D (111)



