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USE OF N-(2- ARYL- PROPI ONYL) - SULFONAM DES FOR THE
TREATMENT OF SPI NAL CORD I NJURY The present invention
concerns the use of N (2-aryl-propionyl) sulfonam des
of general formul a (I) CHE R a00 () inwich5
R2 is an aryl R is a straight or branched '
SE & < 24/ rAROBION YIS UEHEQNAMIDES)| VFOR THE
3-oyrid |, 2-oyrid | -eth I, -C ano- phenyl met hyl ,
R 154 I 1N SIYAL € Y)pyl 4- ani nobut vl
group, an al koxyet hyl ene CH3 (CH2) i- (OCH2CH2) mt
group in which ni is zeroor 1 and m is an integer 1
to 3, or a 10 P1P2N-CH2-CH2- group in which Pi and P2
are Theepeswdant Inwertiofl-dGacealikyhe Wwenzfl dky2eaybprofionyl)-
, 6- or a-pyridocarbonyl, carboxycarbonyl or
swlimbaahkwsmfagdmnyll fornmldP(I)and P2 when joined to the N
atom which they are " linked to, forma phthali m do,
pi peri di no, norpholino residue; R is H or straight or
branched Cl1-C3-al kyl, preferably hydrogen, for the 15
preparation of a rredl cament Gy tRE treatnent of spinal
cord injury. Background of $he ijhvention Spinal cord
injury (SCl) is one of Fje.#bgt JINUSL r,.ﬂl ng conditions
in neurology and nedi ci ne. Th vasgs maj ority of SCI
patients are young, and nost rvg/ogj of significant
injury face the prospects of |IFmted recovery and 20
per manent disability. The incidence of new SCl case is
hi gh, exceeding 2 12.000 new Kﬁses per year of
parapl egia or quadriplegia in e United States
. (S k&?n L. et al. Spine 26, S2-S12, 2001). Yet with
H}WE‘F ed managenent, ,

Ryis an éu’yl group,

R ié a straight or branched Cl-Chsl‘-alkyl, triﬂuoromethyl, cyclohexyl,
o-tolyl, 3-pyridyl, 2-pyridyl-ethyl, p-éyano-_phenylmethyl, p-aminophenylmethyl,
3-cyano-1-propyl, 4-aminobutyl group, an alk_'quethyl_ene CH;3-(CHy),=
(OCH,CHj)mi- 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;-Cs- alkyl,

‘benzyloxy-carbonyl, a-, f- or a-pyridbcarbonyl, carboxycarbonyl or

carbalkbxycarbonyl, or Py 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. |
Background of the invention

Spinal cord injury (SCI) is one of the most frustratiﬁg conditions in-
neurology and medicine. The vast majority of SCI patients are young, and
most survivors of significant injury face thé prospecté of li"n'lited recovery and

permanent disability. The incidence of new SCI case is high, éxceeding
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the nortality rate of SCI has steadily fallen. As a
result, the preval ence of patients disabled by SCT now
approxi mates 200.600 in the Wnites States alone. 5 The
need for effective acute intervention, both to limt

14 B0 WER R Fophes SEHET ABucb o BBCRBIAEAR AR states
(S5fteiclor B abi 9P/t py2-S e a0 DS Y SR gty VoAl gRanaement,
o e ot WALD ours, ol Loty (B ackan MBhrotence of
paliais CEsiblod R Q LT EAETT iR P OB Bk her ghigeR SCAS alone,
ThY Grest b GHPRETS Bee g cpBPBAR] bh Hadgs, nimbers of
per s AN SOk R o TR B P oty o, i

peroxi dation in injured 15 spinal cord (Braughler J.M
pasticylarly felleur osurg 67, 102-105, 1987). Yet, despite

(1 GAmTEIL o TR DL B0 B SRERLLLE sy,
B e PSS Sohed BN B hen M.
ctaph: Fhaiver Boriaebderrepb edice pPogris R elgop)- The
oRERSaCh 137, 3147, 2000) and | eukooytes, Y WLLERL A oot
re T HRAERT, BAHYH T3k A EDETUBE SRR Do (o dlefHofiye offects
orpdini 0 ResURHIALOT P Gr el IeURY PESHANSRLOBE (AT G55 e breakdown
o S 004h. 2Rt LYPLe, INE o) 13,81 LSRN S5 injured
SRS At e 3L B NP A, B 1087, e,
AR BRSSP A s
remained the only available therapy for SCL

The pathogenesis of SCI is now known to involve cytokines,
particulaﬂy Tumor Necrosis Factor (TNF), the expression of which contribute
to neuronal death after SCI (Beattic 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
pathogenésis (Mautes A.EM. 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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spinal cord have resulted in neuroprotection and

i nproved | oconptory function (Gulian D. et al. Ann.
Neurol . 27, 33-42,1990; TaokadyY. et al. Neuroscience
79, 1177-1182, 1997). Indeed, according to the

S}?'I\[I/}?l L?&gﬁ }}g%%w( %%%t{he r‘éﬁfétﬁ@ﬁb géflf%tirgﬁrndéfed Qocomotory
A MFRD ol B < o
ors in
WHT 2 A Z?SYF%%@&& 232% go?gge?t ait rr]}leySgtzlppeg:mgg one
P O S i

- irlftg ﬁ{qup@f]%gﬁﬁ &1} c{] g?' P %%ig ng)z r}:(ff?cl %’% tcondmon for

df‘lggfgrzallgilgghegﬂgrfn cggtﬂa};?ll gﬁ‘é} ]é%ﬁ%@ég rldgﬁtlﬁed numerous
L B A, g0 o
npgt:l%rrr:p J 5?; f%gggcﬂ J@pénp}sﬁ (%&\‘E} ﬁ&lég X ngIetzTaoka Y, et al.

Hight WP r% ngﬁgﬂf%@pﬁ) ggf){)) At SSI )leﬁlgbcytopema and
plyggq,gq? Ot hc ! ot g? rr%cﬁfg{rtngﬁt % % m1ﬁ§fgﬁo%§§ tdﬁg t)-?-selectm

x&;ﬁ%é ol BRI IR Gl s
e L ok
lr(?ﬁarwtﬂaq Lshowm, h?%lvf‘?%ﬁ mal??mflo ?i%g %’Faﬁm{ maﬁ?rﬁ/n‘?ﬁédlators
lmq}pﬁgagﬁﬁ{tg;]gug aoﬁgﬁ%ﬁﬁﬁgfp' g{;'llu%ﬁ# ?r{tlepglﬁﬁlgﬁ& -2 receptor and
1%1%? &lgﬁ gltd@’é%%ngpyﬁ%eakp oﬁﬁ@g% flg ngiﬁ&l&é nsk)itp fdn%nstandmg

,. ﬁg%& %}O ng Eég%!&%g%o g%@éipfigscﬂeﬁék ?@gﬂﬁgﬁnap ional recovery
- (Pegd 8i»totb ecttl TR SRR, KRS B, BERT, ) 1997)

[f@d E}bim&gé() fd1scfose§ JRUBGS 8T OoEXChRAB&D 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_do:es 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 neufrophils (PMN leukocytes) at the inflammatory sites.
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pol ynmor phonucl ear neutrophils (PM | eukocytes) at the
inflammatory sites. 4 Description of the invention It
has now surprisingly been found that said sul fonam des
of formula (1), and particularly the sul fonam des of

fo | 1 HO OO0 5 (1 wh in R
gL B a5 12) ey oL R represents one
O o e Y S50 By Aoy of o

yano, nitro, i no,. Cl- C3- acyl.am ng, hal o 10
(1 dess bartigHatly dhe seloaamifies o) ORBHZALJR)

4- (2- met hyl - propyl ) - phenyl, 3- phenoxy- phenyl ,

2~[4-(I-oxo-2-isoindoIinyI)pgenyET

5- benzoyl -t hi en-2-yl, i -Nphggyl

’ argleffective in the

pro tection from fur i njlury©ofoSCl. R, in the
compounds of fornula (A& preﬁérably represents
hydrogen, 15 4-isobatyl, 3-benzoyl,
4-trif|uoroinethanesulphonyki y. The protection from
functional injury of SCI has %een denonstrated in an

PSR, G B LR o same o
ST, TR 0 TR Bkt o,
RS S EEE, t ie BE e Bygne. nao

C{-/Ci-alkyl, halo C;-Cs-alkoxy, benzoyl, 4-(2-methyl-propyl)-phenyl,

3—phen0Xy-pheny1, 2>—[4-(1-oxo-2-i—soindolinyl)phenyl], 5-benzoyl-thien-2-yl,
4;thienoy1-phehyl, C;-C,-halogenoalkylsulphonyloxy, are effective -in the

| prdtection from functional injury of SCIL.

| R, in the compounds of formula (Ia), preferably represents hydrogen,
4-isobu‘fy1, 3-benzoyl, 4-triﬂuoromethanesulphonyioxy. | |

The proteéti_on from functional injury of SCI has been demonsfrafed in

an experirhe’ntal model in rats, discloéed in detail heréinaftei‘;- usihg two

représentative dompounds of formula (I), namely the compound of formula

(IT) and its lysine salt (L-lysine or DL-IYsine), and the corﬁpound of 'formula

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

( R )-ibuprofen methanesulfonamide ~ R-2-[(4'-trifluoromethanesulphonyloxy) phenyl]-
o ' - N-methanesulfonyl propionamide
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FOO F>~OYO (0) 00 F S (R-ibuprofen

met hanesul f onam de

R-2-[(4"-trifluoronet hanesul pnonyl oxy) phenyl]-

N- net hanesul fonyl propionanide 5 Conpound of formula

(11) and conpound of, fgor.nul 111) al d [
el bl T s ST 3 e
cavity,  oligodendrocytes apoptosis and | e te . .
tissug | t HBTYHN. eYﬁlélait‘?fienﬁ one¥t§nﬁﬂqnust‘? telbousl!%%%e{q{ﬁatm cavity,

follow ng Exanple. , 5 LE Adult Sprague-Daw ey rats
otlg_@d@:l@r?cy@ @ﬂM@Slﬁ@@%@g/E@Cmrl@ﬁﬁ%ﬁﬂPai ned in %/he

animal facilities _under standard housi condi tions

(22 Thedngentiondnilbsdrated mithe foldpwing ﬁ%ﬁ%ﬂpﬁ?om

06. 00-20.00 h). A standard dry diet and water were
EXAMEBBFe ad libitum 10 SC in the rat was perforned

as previously reported (Gorig A et_al., 6 Proc. |
4cadAdsdi . Spsgacadawdesoraas lemplgs) | m@mgy?&ﬁ%@o g were
apparatus is conputer controlled and free of the »
maihiained einof thyr sanimal f Sacibitieyhandgy catandapd i é%u%ﬁg fRnditions

- per | second. Recovery fromhind |inb disabjli
(% & AHE 65 Yy hnmadidy cartifiqiaklight frope &%8@%@& A'standard dry

perforned 24 hours, 4, 7, 11, 15, 19 and 27 days after
dgtiand Waterweweavalbbho pHdibHEst " al | ows the detection

of feet positioning, and joint rotatiqgn. Th i t. f
f uncSiCdnal thecal siag ]P%quli]ﬁﬁ‘iliatSaPFGO’éP‘}So@xF&PQE@gEFé(I’U% K et al.

di to the "BBB le" d | '
Pl toadin. BSread. S50 S0 HD0dual beilFSRPHY, apparatos i

o Sealgcorot on JRLSLL S Y iR, IBBEN IRY foree
applied was 1N per 1 second.
Recovery from hind limb disability was evaluated by meaﬁs 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 eXpresse.d
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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0- Lesioned rat cannot nove either linbs | - Snal
novenent of a joint (heap or knee) From2 to 6-
Movenent in progressive extension of the 3 joints 7-
Gpoﬂ nnverent of the 3 joints 25 8- Aninals walk
wi t hout antar support of the weight Frqm9 to I | -
Fx;mnrﬂea 0 Wét Rrogrepsize caor dimgtiopn Wﬁhg{;%éf)’é“ggng@ y
requent wth plantar support of the weight. 12- .
1 o caE pomialensoplatatas Nppow Of el 2hi gk SRerdsanuring walk;
during walk 6 From 13 to 14- Progressive coordination
ogdashondenpwvementpé finpsrs dorisgadvgicymsht-ar support of
wei ght and coordination during wal k; occasional
Friovehero - Pm@r@s@vaacndgn%d%@rfmwpvm@m%d%naswlk the
Progressive tendency to finger novenents; during walk

fadids pedominaslpireparalled positiomipiicapod - position to

the body. 19- The foot position is correct]ly paralle

~ L
190 tHhebfaty, pasitionhés tenrredtly pasalielatomdbel badgurndgthe tail is

wal k. 20- Wobbling | ateral and unstable |oconotion 21-
misiom i e & bowdiduiciong wallapopt osi s of ol i godendr ocyt es was

determned at the |level of the gracilis and cuneatus
26-ascWotb1{ig haterabendainsfaliledacometiont e of cont usi on

injury) 28 days after SCI using the term nal
21deoNypmmell sondidiarn r ansf er ase- nedi at ed dUTP and

| abel i ng (TUNEL) et hodol ogy. Leukocyte infiltration

was Apaptosiat of alligastenidreeas byacobeepainad ¢ thes lexel of the
| and 7 days after SCL. Extension of post-traumatic )
grailis yandhcupentusr faseiddy €3 duen gastrally sﬁr@mogﬂj@aqﬂe of contusion
_techni ques 28 days after SCL The follow ng experinental
ingnogp@ 8otlawsi aftdrs SAIr astngndheleewminal -deoxynucleotidyltransferase-
mediated dUTP and labeling (TUNEL) methodology.
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 déys the animals were treated

s.c. every 36 hours until the 7™ day after SCI.
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Goup I (n=28) rats treated with saline solution after
SCl 20 Goup 2 (n=28) rats treated with conpound of
formula (11) after SO G oup (n=28) rats treated with
conmpound of forrmula (111) after SCI Aninmals were
treated with saline or compound of faqrmla,( - 15 ,
ny/ k) asdition thengldtaacsnoivcemnpung Fh% r&@%ﬁbr wag) evaluated
then s.e. every 2 hours in the follow ng 6 -hours. T@e .
after Subwuignaeys (1.ho contivalogsiiafusien &eppimenpgngeeovesy igom hind
amand 5 pmuntil the 7h day after SCL Aninmals were
Linte sl sedbilif . KL oo ppoym avast lmpfém@sghqqtpnesusiﬁ/lng@le t. A small
i.v. injection within 30 mnutes after SCl, then s.c.
irrd sioouwss anads irsthe Jhis bamesni thg seapulachndaiising 8 hgepeostat, a
treated s.c. every 36 hours until the 7th day after
pScket Was|fiormddi by spraadengfapatiadye . conperineg %ﬁsueér Miieapump
(11) was evaluated after subcutaneous (s.c.) continuous
wasfinseded tintatheepocket wibdherfjowrmadpraiar ppinting away from the
disability. The punp was inplanted subcutaneously in
indisionat The\ skiml Incisinni siionclased it Mrourih cipisn Tha vaehity of
the scapul ae and, using a haenostat, a 5 pocket was
fhnctieth] g ceperyadnngvahmated 2hehaurs, 4¢ anﬂlécf‘i,v?é and 2edays after
The punp was inserted into the pocket with the flow
Silddhatfollopdngtaxpgriamental goonpshed animls veste cprsidsked
i nci sion was closed with wound clips, The quality of )
f uncGronpl1 feed)ymty twated veitluaaléne salwtisur by s4. ipfusion starting
14, 24 and 27 days after SCL The foll ow ng
vastperd heminutespftarpsChf  ani mal s were consi dered: 10
Goup | (n=8) rats treated wth saline solution by s.c._ .
i nf uSironp< @rt8)mgts weeteidnwib annppeund af fermde; (1B #ugn miusion
(n--8) rats treated with conpound of formula (11) at an
ratefafs2.Srmgfka/b startimgswithink g0 mitudes pfigr wGlhi n 30
mnutes after SCI Goup 3 (n=8) rats_treated wth . )
conp6iradpd (Feh)matatreatey] withaompound of formulafdD @ aminfusion
mg/ kg/ h starting within 30 m nutes after SCI Goup 4
rite=) 5 mg/kgth stardag withinchhpooutesaterod@lil a (11) at an
I nf usi on .
Group 4 (n=38) rats treated with compound of formula (II) at an infusion

rate of 10 mg/kg/h starting within 30 minutes after SCI
- Group 5 (n=8)' rats treated with compound of formula (IT) at an infusion
rate of 10 mg/kg/h startiﬁg from 24 hours after SCI
Animals were treated with saline or compound of formula (II) 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 (IIT) 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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rate of 10 ng/kg/h starting within 3 0 m nutes after
SCl Goup 5 (n=8) rats treated with conpound of formula
(11) at an infusion rate of 80 ng/kg/h starting from
24 hours after SCI 20 Animals were treated with saline

| PSR s éfeﬁ%ré“gifﬁﬂx%é by fusrlfhiRoi Eiidnkh” Al

'éié‘??f)ts eteé.&eﬁﬁ@‘@éwerﬁ a3brauniy §Renisd e AR B Bingy (motor
I e

expr.essed ac

oBRBATEF BT B SRER ub et TR i s
fce(ghg&,fglq H@ gq el &iﬂRge}LgtnPf Qaen yI fpcr)&%m[e%e funcncgorfa'l find limb
re&%&%ﬁﬂﬁéﬁ"g&aﬁtms%‘écﬁ?f%é o FHMtET Y B BB RIBFGeHTecAVe period
b&ised the eanaithe §f oayshy lénf"??i;ni ”{S%V(e?‘y“ Sés |
tn gte ;Tg\{e;gih i @E'S%'ﬂa i ‘églplnaﬁtle%t(éqey gollﬁﬁgl{m ogf Was evaluated
1 fignnd GadEyy ABEE MSlackt SHETROiAR aRienls ig?woupéc%fv&fymla amn
dé‘a?r%éféwﬁérw@q%@&%‘i e AN R RHaR FOgnar bl iy algfRStes and
7aa;§4 o ST PRIk Ll AR s o
a%@gwsy&s%gacw S A Ao
I REI 15 Biflofhp B dde) rpopbesia driheouirar LGS ok rudg! event
d]l‘:}gp[ggtﬁpgm%r }‘? }Sfadgeém e{,éqq trg &%ﬁ%t gltofngégﬁ%gﬁglai)co(rgatagd that the
cRieagonl ArrBlogicaLitovety orbn Gperientin iy s PRigags can be
ctag%{gﬁ%cgﬁ@ %%t%%@%%@%@@og% cBe ﬁ%gﬁ/seésyderﬁyalu?ﬁmn of the
axons spared by the lesion, thus causing loss of the ability 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 affer SCI. As shown in Table 2,
’.creatment 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)-ibupréfe_n
methanesulfonamide and R-2-[(4’-trifluoromethanesulphonyloxy)phenyl]-N-
methanesulfonyl propionamide, respectively].
Finally, it was investigated the effect of compound of formula (II) and

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

Table 3, treatment with compounds described above significantly reduced
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counteracted or attenuated. O igodendrocyte death

causes denyclination of the gaxons spared by the

| esion, thus causing loss of the ability to conduct ihe

el ectrical inpulse across the lesion site. The
tighae nReelgeuht dhe aiteenfiahé desioh and itheodertdnsiont @f post-traumatic
apoptosis is thus a primary target of any

cBtiay MRcddyegiftal SED treatment aiming at pronoting

recovery after SCL As shown in Table 2, treatnent with
conpplexd voé elvarumtd thd bYfianey of mf of dormuba (E) Bfter s.c.
bl ocked ol i godendrocyte apoptosis determ ned 28 days
cohtiflio®Cin SR andun6Bonalf recokiehi.t Agnshafiein fipsat (Bhtreatment
of rats with (R)-ibuprofen nethanesul fonam de and

Wt cbiouhdi dfl ez (IBna s mfosivhaxyd phémiplicdh o250 mg/kg/h
met hanesul fionyl propionam de, respectively]. Finally,
signifieantly pesiiosed GshdthvhATHiedlinb recomayndteafSCbevaluated until
11) and “conpound of fornmula (111) on tissue damage

)
lh’“q_’rég@eﬁté}YS(@ﬁLhﬁéd&i%\fﬂ cofpolaid ef ﬁorrﬁﬁl@%ﬂ?ﬂdm‘iﬂﬂsmred by s.c.
conpo u

unds descri bed above significantly reduced 9

it fusfote afl aRE@EuFont e Yt B) hg/kpth lsesiidivantsl proenoted functional
extension of post-traumatic cavity 28 days after SCl.

hiYeK UikB R¥aledt eded NE Rintpiary aghialipeioidswiteldofron 24 hours
(11) after s.C¢.. continudous infusion on functional

afi@6 S(E Vs ioveh eiFidute (Y UE@ réchivery ddsBiidigressivé bbing the most
compound of forrmula (11) at an infusion rate of 5

ePRclg e RTodlBetiaddnathie 2t andl fthe aat" daypafeemsed. f unct i onal
hind Iinb recovery after SCI evaluated until 14 days

af t ery SInclhgioaddiath aRpotedPabeve afledrdy eHoav (Hoky compound of
adm nistered by s.c. 1nfusion at an infusion rate of

fafnam Kah e esipoaadt b feraaks (A1) vastbeoadbantapedudlyndsed in
recovery even if conmpound administration started from

12AdibaUp s cliQe 3h tRE pESinotits shfumetional repovery 4fiet ISET.

recovery was progressive being the nost effective

Thetile Ad Nahbeeof ihgltitbd degkddyeeL@ntén dayEaht8y SCI. In
concl usi on, data reported above clearly show how

conpound of formula (11) and conpound of fornmula (111)

e FepIpous!y usﬁdﬂéﬂ;‘ 7 days .
_ ‘Saline - Formula (IT) Saline Formula (II) _
Epicenter 125436 24:3%%% | 235454 10x3%*F
Poriphery |  S6£13  3+1%#* 00+32  440%%¥

**_*P<'0-.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-

: . 5.243.8*%
methanesulfonyl propionamide

*P<0.05 and ***P<0.001 drug treated animals vs saline treated animals
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recovery after SCL 15 Table 1. Nunber
| eukocytes (nean SE; n--8)

TaBb38. Bélent

iitagebr
42*** ***P<

treated animals vs saline

functi onal
of infiltr

Epi cent

at ed

. e fromso 1 day 7 days
Saline Formula (11) Saline Fornmula (11)

er

oF b}%&eag@s*sﬁ’é at PesibRReeY nféeh3: 3E; =132
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phar maceuti cal

5 conpositions may be prepared using
cenpusinionsnahyt ies brépsuted widg eotivehtiohsl techniques and excipients

such as those described in “Remington’s Pharmaceutical Sciences Handbook”

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

10

excluded, for instance the oral route.

the pathology to be'treated, even though other administration routes cannot be

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

15

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.




10

15

20

such as those described in "Rem ngton's Pharmaceutica
Sci ences Handbook" Mack PubIHshing Co., New York, 18'h
Ed., 1990. The conpositions &f the invention wl|
pr ef erably be admi nistered intramuscularly,
.8 nousl y~ as bolus, in view of the urgency
character of 10 the pathology to be treated, even
t hough ot her adm ni stration routes cannot be excluded,
for instance.the oral route. The average daily dosage
Iwi | | Udepdiid-(8rarydiproponfydesulfensuidiesast gemaret fonymwlfa ({he
di sease and conditions of the patient (age, sex and
wei ght). The dose will generally vary froml or a few
mg to 1500 ng of the conp&lbgs &5 daily, optionally
subdi vided in nultiple admd ni stfationg. H gher dosages
can also be adninistEEe “tRay $Q#tfhe | ow toxicity of
t he conpounds of the inventflon, g%en for long-term
treatments, CLAIMS 1. Use ofy
N- (2-aryl - propi onyl ) -sul fonam des of general formula
(1): - HHRr R N ,,,A 005 inwich R is an aryl
group, Ris a straight or br?ﬂched Cl- C6- al kyl
trifluoronmethyl, cyclohexyl, \"o-tolyl, 3-pyridyl,
h@ﬁ@H&;dyl-ethyl, p- eyano- phenyl net hyl , ,
p-am nophonyl net hyl,  3-cyano-| -propyl, 4-am nobutyl
group, .an_al koxyet hyl ene CH3-(CH2),i 10 (OCH2CH2),i -
groug'ﬂ%aﬂﬁ¥¥ﬁ%$huﬂ’s zero or | and m is an integer

i ﬁdifée?fé gnitryept g#rcg'ﬁé@z@fa%3‘?{-ai@gﬁgﬁg‘f@s@%@%ﬁ%&ﬁ@?fo%exyl,
o Jabhat udkiBLr oS TEINE bR ERORS msaRinorhsavipethyt
B taP R o abRoReb T cttol: uR" "MRoRIMPNAE “H-(CHL-

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

P,P,N-CH,-CH,- group in which P; and P, are independently H, Cl: -C;- alkyl,
benzyloxy-carbonyl, a-, f- or a-pyridocarbonyl, carboxycarbonyl or
carbalkoxycarbonyl, or Py 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 Ckl-C3-alky1, 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)
N
R S
o 9 ©O
(Ia)

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

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



15 R is Hor straight or branched C -C3-al kyl,
preferably hydrogen, for th? preparation of a
medi canment for the treatnent %f spinal cord injury. 2.
Use according to claim| of the compounds of fornula
hydmxytd O\-C,RelyloXy,/ /Sdno) 2itrpla)amintoer &0 (R-acylamino, halo
represents one to three substituents, which are the
Csdipalkyl, difdler e@l-Csealkexiyed bemmoyhy drie@dmethal-pgepyl)-phenyl,
atons, Cl-C4-al kyl, C-C4-al koxy, 12 hydroxy,
3 Phe6x86 26 Jaui D, 0x10- 2 Fifoindlwling 1) pllen$l; a8 Hearbpbihien-2-yl,
?al 0 ?:1?’&5%1 kyﬁmhal o O -C3-al Elgx}/ﬁ bgﬁzoyl,
44h Hﬂ%hyﬁNQPY&MHQbgﬂﬂkﬂkﬁﬁuQﬂﬁﬂgﬂwxﬁheny|,
2-[4- (1 -oxo-2-isoindol I nyl) phenyl ], : o
35- beggeydccbhdiag- & ¥laim 24whbt&AON! raphesurits hydrogen, 4-isobutyl,
Cl1- C2- hal ogenoal kyl sul phonyl oxy. 5 3. Use according to

3 YeizBV R 4VpeflabfbieiRBESSIPRbAYIH4YT 0ogen, 4-isobutyl,
3-benzoyl, 4-trifluoromethanesul phonyl oxy. 4. Use

gaccopdi RgcdIifE 3 MAnPY dfftfie %ﬁ%%nﬂﬁ off fdrari I(IxIO)(dF:ildU(IH).
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