10

15

20

25

30

35

W2008/ 145840 - 1 - PCT/ FR2008/ 000533 USE OF
4- CYCLOPROPYLMETHOXY- N- ( 3, 5- DI CHLORO- | - OXI DO
PYRI DI N- 4- YL) - 5- (METHOXY) PYRI DI NE- 2- CARBOXAM DE FCR

THE TREATUENT. OF SPINAL' CORD, TRAUVAS 5 Th BLESSY 350555
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tion salt W|th an aC| e preparation o
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traurras

clo Imathox%; I\I—%35d|clor0|-oxido ridin-

e) 5 Eﬁ%ﬁ&xy) pYYEBFABD2- cBRbBXEFi detC al tethat P8 y ©F

cal lcsdt: leﬁrB),p@-lwe(tMC&ry}Nf (@ isdatidHlyrroH mlcﬁbl-d%-@dﬁ]dl kb

pr.opyl, met thox ri - 2- car.bogxam de

on "B B B R A B B G o abhe £oFm of
far Iu&braure thé tar extlreatte of ofari dusspatholdyi ®s, addition
I gehudiing o rhcin pé’%i&CUEBE B &5& s deal Qilegﬁéament

arthritis an eumatoi d art |s compoun
héﬁi‘fhyl@leatlé* Lhef gematingnde ot |Sk§’édlalf Wr@(&ﬁlh@’ﬂﬁ n
docunment WO 95/04045 (conpound referenced FR). There
exists_a need_to find nedi camenz%‘rlfor treatin

i N Sk MR S e S M SR S IS RS
28 -lray e sshawmnhobdy) @yiriaisie -Lhatardbopesdidel,e appteanhtisely
Lhgadm 0l ot et on. gf £9RROUIDS. MARCR.LODLAL 1BROFPRge) o-

dles €rases , - such
r piroplamet hepwe veme tolokyipyall dsnediZe s ardppecagiiclen  that known

t@bsbecggﬂquQ 2l AlShOihes, | i RbE 08 SOk FDE 4. use in

i nduce metic effects whi ch do _not allow it to be ,
u§B8 i RrephBeapy. oft Ha¥iAB® bEBRhPOGHASERat including in

4p§¥%h@ﬁﬂﬁ@yHﬁﬁiﬁﬁﬁb@ions of the joints, arthritis and
heuma% roégigéa%ggyrld Xo%pou£QEth y)ﬁ¥&£g§ggate
form, is desgcribed, for example, in document
WO 95/04045 (compound referenced FR).

There exists a need to find medicaments for treating
patients suffering from spinal cord traumas. Studies
have shown, in animals, that a possible approach is the
administration of compounds which inhibit phospho-
diesterases 4 (PDE 4), such ag, for example, rolipram.
However, cliniecal studies have shown that this
compound, and also other inhibkitors cof PDE 4, induce
emetic effects which do not allow it teo be used in

therapy.

It has now been found that 4-cyclopropylmethoxy-N-
(3,5-dichloro-1l-oxidopyridin-4-y1)-5- (methoxy)pyridine-
2-carboxamide can be uged in the treatment of spinal
cord traumas while at the same time avoiding the emetic

effects at therapeutically acceptable doses.
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35 2-carboxam de can be used in the treatnent of
spinal cord traumas while at the sane tine avoiding
the emetic effects at therapeutically acceptable

dq@ é. 2008/ 145840 - 2 - PCT/ FR2008/ 000533 A first
su (? CPEot42ReCi nvention theréfore rel at ECH/FRIMSBARAO533

of 4-cycl opropyl net hoxy- N- (3, 5-di chl oro-

| -Bxifdopyr isdibetty| £ Stheetinoren s dther2feaebexanitds to
forpd he preparagion of di_ cament for use j he,

trea% rrpnt%sc;%fp_ sp‘itjlﬁal c%r%#fo urncﬁjgya%ct reH {%’ gon‘ilChsloro"
enbodr PRy BHidimet i yWent  Gnethdrey lperidine -2 -carboxamide

4-gyel Q@lreopgskggab%y@hk (35 5di ﬁ%&?&gfm%ﬁe“ YR N3 the
4@/I - 5- (met hoxy) pyr1 di ne- 2- car boxam de can be carri éd
1 Egtth RheSPHtabroord teawmasn of a base or of an
addition salt with an acid. The salts that can be used

in the context of the _invention_can be prepared with
p Crcr%lf:c&ﬂgh Pl PR SIRQETISIH eChcitde  HutetheCRal the use

ofofot Heryadiogs oy meathexysef-ul3,, s-ari eXame -a.- arddhieidin-
pyrifqcatl sol ati.pn, of . .
ot o M Aifmpmide can be carried
13 depyhi dile 4lgt§eB- (iret bbgy)jopmi dofie-<2-basboxani dé an
AR Al SDP A1 Ofy fiehhe d'ugutd on. 20 The use of

4- cycl opr opyl met hoxy- N- (3, 5-di chl or o-

1- oxi dopyri di n-4-yl) - 5- (et hoxy) pyri di ne- 2- car boxani de
adter deBgtE0 theti nvent ik eardl S8 beneardd@dePut of the
vviithr nttll%latter in the formof_a hydrate or of a
sOIVATE %5 THE™ eri" hyRIrRE W sVt e PRETTRCERGdGR11Y
t acoreatafle sasisti aitontlor gt gondi oahednaofidenehae are
MLe £l ec  £1cat

4-cycl opr op@fﬁsrret ()a'?ﬁjl&’(&ﬁﬁrdi cHi®r PPE LRI GRpYPTai RY  the
4igPlasicret hoRy) pyr fdFeleprapponanhdaywit i3oheddrchloro-
M-8 xTelopeti @S nal -yat es _Qhneh o3l ¥R tidine -2 - carboxamide

are alsoc part of the invention.

The use of 4 -cyclopropylmethoxy-N- (3, 5-dichloro-
1—oxidopyridin~4—y1)—5—(methoxy)pyridine—z—carboxamide

according to the invention can also be carried out with
the latter in the form of a hydrate or of a solvate.
The term “hydrate or solvate” is intended to mean the
association or the combination of one or more molecules
of 4-cyclopropylmethoxy-N- (3,5-dichloro-1-oxidopyridin-
4-yl)-5- (methoxy)pyridine-2-carboxamide with one or

more molecules of water or of sclvent.

For the purpose of the present invention, the term
“spinal cord trauma” is intended to mean acute or
chronic pathologies which have an external origin and
which destroy the spinal tract and/or neurons, and
which occur, for example, during a fall, an impact,

crushing or a road accident.

A  second subject of the invention relates to a

pharmaceutical composition comprising 4-cyclopropyl-
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30 For the purpose of the present invention, the term
"spinal cord trauma" is intended to nean acute or
chroni ¢ pat hol ogi es whi ch have an external origin and

i he spinal tract and/or neuron and 35
m@o@%&%%‘% r exanple, darng a fall, P&F/isprpp?a%qé%ﬁooo—:’”
crushing or a road accident. A second subject of the
i Mentdxn- Vel at esdiohborphar oatéopicaflicedpps) ti on

ggygg&o%%%%%%%@pﬁ@pﬂcé(%&@%%&é%% aftive ingredient
NEHHOXSPN-PB, BREF Pharratewki dablyi aFpertghle excipients.
5- (met hoxy) pyri di ne- 2- car boxan de as active ingredient
ag@r one or nor.e, pharnmaceutically acceptable ) ,
excipi eiPTPCELFRR o ti BACGEEd dccdri nglBo tiHwention
| nuend iores coopsf Sest tre eddest b ¥ ecldosecofvé hengeddvent .
ingredient. For exanple, the daily doses of active

i ngredi ent that can be used according to the

i Maantexample, f thbm 0200y ddsdo dD aytdey. iAgeeddieng that
t @dhepdisualgpr dlrdei,n%hgodeﬁgg%mtoi% Affe ¥PLn o 001
each patient Is determned by the physician accor i ng

t FQ R MEARRY of adninistration and the age, 15

wei ght and response of said patient. The doses depend

on the desired effect, on the duration of treatnent

antf SH A r'sut e of LaR nPERFaLFEn G88ddos@IthererrRyiate
be&cgpeczdeic cpaesember éshi gheteminaherby dogsages pdf@ician

i . d d depart_  f t
ORI o0 e oRERARE T "Rl R 192 Rhdethe ase.
adedrditn gnco nemporz® wfarswck watdantf.or m and t he

met hod of administration desired, fromthe usual

exci pients which are known to those skilled in the
arlfie doses depend on the desired effect, on the duration

of treatment and on the route of administration used.

There may be specific cases where higher or lower
dosages are appropriate. Such dosages do not depart

from the context of the invention.

The excipients are chosen, according to the
pharmaceutical form and the method of administration
desired, from the usual excipients which are known to
those skilled in the art.

The composition may be administered orally,

parenterally (including intrathecally) or rectally.

Suitable unit administration forms comprise oral
administration forms, such as tablets, soft or hard gel
capsules, powders, granules and oral solutions or
suspensions, sublingual, ~buccal, intratracheal,
intraocular and intranasal administration forms, forms
for administration by inhalation, topical, transdermal,
subcutaneous, intramuscular, intravenous or intrathecal

administration forms, rectal administration forms, and
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The conposition may be admi ni stered orally, 30
parenterally (including intrathecally) or rectally.
Suitable unit administration forms corrpri se oral

adm ni forms, such as tablets, r__hard
gg@%& s%% E%PO powders, granufes and oral C&‘ﬁ'ﬁ%o&r‘?g%{wm
35 suspensions, sublingual, buccal, intratracheal,

i tTERoT A ankoF nt raﬂasaaladmappsmlcatcu@m f or e f oravet ive

f(thﬁgﬂfﬁﬁﬁéa&b@BrQYné”Q@Zﬂﬁ@”lﬂb@ﬂhﬁ@h mﬁﬁrbe used in

t ransder mal subcut aneous, | ntramuscu avenous
orC SRSy 1T UHITERES 0T oHPERME: rect al
adm nistration forns, and W?2008/ 145840 - 4 -

P / FR2008/ 000533 | ant For t cal lication,
et fve© Wﬁﬁ?éﬁﬁéﬁ?sl%czﬂ?ed?qﬁqogllf‘he Pﬁﬁ%'u%:’r% the

bemisscb i n ingreglientgel 45 oi niredts withot i oms. 5>ﬁ/\hemnore
red .in tabl et form t.h actlve

gredi eﬁ%d fi;ba{nlfx%d?&%flhentr?e’ or” éﬁ%‘dﬁ grarch,

e%@qﬁc@tﬁ:s mmﬁsa@mgetaarntesta:mdm $al:i©se gum arablc,

MRGRESIHWN St Qakaber é@é§llﬁé“d§}%§§§géra-%%E?mellose or

manni t.ol, mcrocrys aI ['1ne cell ypr | ose
160end 1ee. The tablets may be coated with sucrose,

WTHe a taeldid osheydepevaldos® <l Widdh ot heersubst agges 4
sw bl.e .for. coati nqr The tabl ets may b roduced b)é
vari gtﬁl& OSAEe I TR P Q8L it r@EPeEoﬁBE§E§PSﬁS gHycable

orfowet co&61gganlfﬂl'1'&tl Oabletshoma;mslﬂe btod&caBS(‘by various

p el ob a_pha ti 03|t| n
Q'%%fh %ute% tsa:Cﬁc a%gulcg yg?n xgngp %%SS chry or wet
i ﬂ@’ﬁ@@lléﬁtl% t I@rahéhtl et .and transferring the

mipgt urgs obgakped Jdua f t o5 hajid ;96! Q@psgh§§maggut1cal
For arenter al adm nistrati on, use IS made aqueous

SGSPBRSILAST iidbtidie cEQEM| RE Soi98tli G Btletleyi néxing the

active ingredient with a diluent and transferring the
mixture obtained into soft or hard gel capsules.

For parenteral administration, use is made of agueous
suspensions, isotonic saline sgolutions or sterile
injectable solutions which contain pharmacologically
compatible agents, for example propylene glycol or
butylene glycol.

By way of example, a unit administration form of
4-cyclopropylmethoxy-N- (3,5-dichloro-1-oxidopyridin-
4-y1) -5- (methoxy)pyridine-2-carboxamide in tablet form

comprises the following ingredients:

4-Cyclopropylmethoxy-N-
{3,5-dichloro-l-oxidopyridin-
4-y1l) -5- (methoxy) pyridine-

2-carboxamide 1 mg
Mannitol : 224 mg
Sodium croscarmellose 5 mg
Maize.starch 15 mg
Hydroxypropylmethylcellulose 2 mg

Magnesium stearate 3 mg
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i njectabl e solutions which contain pharmnacol ogi cal ly
conpati bl e agents, for exanple propylene glycol or
butyl ene glycol. 25 By way of exanple, a unit

Z?@§£+@%Zﬁ%§$%%zﬁggLok-(3 5-dPchl or o- I-o%xaaﬁﬁ%Qﬂq{000533

4-yl)-5- (et hoxy) pyri di ne- 2- carboxan1de in tablet form

conprises the follow ng ingredients: ;

4- |l o t Rexy-N-. Vi _
-fy&! opeppyl get Aexy- N @C}Qgﬁoxamd&f?\& OPYd I Moo

l) - 5 (nethoxy) ridi
M% ol G - 1hn$cér@%1éla®m] pmédsn@rg2 MaFbexamide

st@g@@ b@c@*dl'fbgdr@éSYWYE.H%EHEHSQ|W@P§ee2ra'191ated in a
Nh Qggéun1stearat W2008/ 145840 - 5 -

06 0BB53S. THEW ecfa B Mouse using the beam
4b}3/hirmop¢lsﬂewm)()&3d‘i‘r(é’mﬁi,diNEh@bReport 1997, 8, 2861-
1- ggopyridin-4-y|)-5-(nethoxy)pyrid|ne-2-carbpxan1de
uéﬂﬁé ccording to the invention were evaluated in a 5
nodel of spinal trauna in the nouse using the beam

EPPOLL 1998 s B 230

4 mﬂmqtmww %t%ﬁﬂ(mmq@ﬂﬂ%ﬂ@ﬂi dzcm Harl) -
yrg d@nfétﬂqdﬁi}))‘pﬁﬂ(dﬂé@‘-yaé%ﬁdxaﬂﬁf&‘é dncarhexamdedht  of

t he freat men] .0f __Spinal cord traumus, —The Beam
Bé&ﬁﬁﬁgLLégi—éﬂﬁ§E§§§-in pl acing the mouse at 15 the

end of a horizontal beam 30 cmlong and 1.5 cm

The Beam Balance test consists in placing the mouse at
the end of a horizontal beam 30 c¢m long and 1.5 cm
wide, raised 20 cm above the ground. The time required
for the mouse to reach the opposite end of the beam is
measured. The test is stopped after 12 seconds. If the
animal falls or does not accomplish the test, the

maximum time is noted.

34-week-old female OF1 mice (Iffa Crede Lyon, France)
weighing 12 to 14 g are placed in experimental cages
(32 x 21 x 14 cm) provided with an endless supply of
food and water, at the controlled temperature of
22 + 1°C,

An experiment using the Beam Balance test i1s carried
out in order to evaluate the effectiveness of
4-cyclopropylmethoxy-N-(3,5-dichloro-1l-oxidopyridin-

4-yl) -5- (methoxy)pyridine-2-carboxamide in the

treatment of spinal cord trauma.

The mice are subjected to a pre-learning phase which
allows them to become familiar with the evaluation test
and allows them to reach an optimal and identical level

of performance.
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wi de, raised 20 cm above the ground. The time required
for the nouse to reach the opposite end of the beamis
nmeasured. The test is stopped after 12 seconds. If the
an| nal falls or does not acconplish the test, the

f% 542 noted. 34-week-6ld fenal gcg{f%ocpee/ooow?,
(Iffa Credo Lyon, France) weighing 12 to 14 g are
plﬁo@d airrinadpaeriarmnt ahbcagesent(32 di2idrdldupn)into three

d e |y, of, 0 n t

at t control I e ,L e%fra%ﬁ%g 0 Egi%cf% dlﬁfg d ‘Eiitrolled
eXpErmeRni usiviey f@ﬁet gariiBzaangeoupst dfs wheei begfowegt the
| ey Aeidep @ﬂ/q{}g@t@egme%ﬁggctlveness of 30
4- cycl opr opyl nmet hoxy- N- 5-di chl oro-1-oxi dopyridin
4-yl)-5-(met hoxy) pyri di ne-2-car boxam de in the
trmﬂidmﬁkaafnasntdr@élwdotfr aamesibe NbEE teL splnal cord

IS betonb PPl Edr G4 H hQUAF Ul TORCFEEE 15 The

alllemnisort hiesn geneemicdd alby opt emabeandvedeptileal dfevieleezing-

f 3 CT/ FR2008/ 000533
?ﬁﬁ%l r@]%ﬁj‘?l%s% (lecﬁfllé%qﬂ‘tvxfjoo%e up into three

groups, and then a trauma is induced in a controlled
meRer fh@zctt%n%fl t E%ngaa%%n%%upéfof £ & Ce. PefRy € dhe then

begi nni ng, of the test _P ase. This trauma consi sts of
a TS Wt K ¥eshidval? < ord ar}%c?a]t eRGta kg ateviddy A8 -

the thoracic vertebra ThB. The |Iesion is generated by
|ve C cI £3 of freez' ng- hawi ng by appl yi ng

' ) EH 2= consequences of the
tra@nmmgeltham trauma) is composed of control animals

which are not subjected to any trauma.

- Group 2 (trauma alone) 1is composed of traumatized
animals to which one dose per day of carrier (methyl-
celluloge (MC) (0.6%) + tween-80 (0.5%) in water) isg
administered.

- Group 3 (trauma + active ingredient 0.01 mg/kg at
+ 4 hours) receives a solution containing
4-cyclopropylmethoxy-N-(3,5-dichloro-1-oxidopyridin-
4-yl) -5- (methoxy)pyridine-2-carboxamide (0.01 mg/kg) in
the carrier (MC (0.6%) + tween-80 (0.5%) in water),
orally, 4 hours after the lesion, and then daily,

orally, for 4 weeks after the trauma.

The results obtained for each group of mice are

reported in Table 1:

Table 1: Results of the balance beam test for groups 1
to 3
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Table 1 shows that the traumatized animals to which
4-cyclopropylmethoxy-N-(3,5-dichloro-l-oxidopyridin-
4-y1)

administered curatively

-5- (methoxy)pyridine-2-carboxamide was

(group 3) reached the end of
the balance beam more rapidly than the traumatized
animals to which this compound was not administered
(group 2).
Overall, these experiments show that the traumatized
animals to which 4-cyclopropylmethoxy-N-({3,5-dichloro-
l-oxidopyridin-4-yl)-5- (methoxy)pyridine-2-carboxamide
better

than

re-establishment in
the

The results are similar when the

administered show a
of

traumatized animals.

was

terms motor functions non-treated

invention 1is administered preventively, i.e. prior to

the trauma.

EXAMPLE 2:
[3- {cyclopentyloxy)

((4R) -4-
-4-methoxyphenyl]pyrrolidine-2-one)

Evaluation of the effectiveness of

in the treatment of spinal cord traumas:
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active 3.93 Yes 10.71 8.67 6.35 6.17 5.18 ingredient
at + 4 h) Table 1 shows that the traunati zed ani mal s

to which

4-ﬁ¥§b@gyﬁ€¥%%§thoxy N- (3, 5-di_.chl oro- |-OXId?H¥ 2008/000533

y) pyri di ne- 2- “c&r boxani de
adm ni stered curatively (group 3) reached the end of
t R bakaAtempaamsiovid arapiall yhathanft Feampdendt iwveed carried

anh @l S o v@aﬁhnaatérsﬁggoumw&a% hpd. g%f%l%vﬁérﬁﬁafﬁo%) _4-

(group 2). Over al se experi nent
{ PR F gRlee Nk m¥¥§°1bﬁhﬁ?c% one} to 34-week-old OF1

4rﬁ:3y<§:é oprepy ket @%Vef\"(@‘r@n@le(}m@éighln 12 to 14 g, in
gﬁ? ridin-4- %%} éﬂethoxygg r|d|ne 2- car boxam de
%%Teé?‘éaogh TPE! YEAWERSb] i shrent in 15
ternB of nptor functions than the non- tre?ted .
tr ize esul e Si ar en the
|n(\6/l |o4rz1fj3 d‘F@i%efer n‘?‘%}é‘? gnlor to
tliéfltrrcalwmnemE)mPLEaQsoEvallaJadu dmef( ﬁh@ollpram, ig in

effaatiMenes M o4 {¥) - B document 4, ?3,d9 .
[ 3- (cycl opent yl oxy) - 4- net hoxyphenyl p rrolidine-2-one)

in the treatnment of spinal cord traumas: W?2008/ 145840

- The R@é@mﬂgﬁéooQé%%edAn 1Q'B(pet{141é'fenbe§ﬂnm bah aheet hategt
Wwas carri|e out adm ni steri ng

((afﬁ)orgﬁ[rfg—(E?CI%%%B?E’/‘}%QW)CO& Itions identical to those

meteEmyyigteshddopyer r ol i di ne- 2-one) to 34-week-old OF1
mce (Charles River, France) weighing 12 to 14 g, in

5 the treatnment of splnal cord traunas.
( (R _f@l[lgm(ngﬂmm%/W@@ﬁ) -Zommeidroxyphenyl | -
PYr iUl NE- 21RNe} ra@hsP G l@&né{%e& fRoé Igtfgcg% L Simals
! thi%%r alrceu ln%rt ds%%%relctt):%% Itrg cécl)lc;;u trr.]atum%

- Group B (trauma alone) is composed of traumatized
animals to which one dose per day of carrier (2%
PEG 200) is administered.

- Group C ({(trauma + active ingredient 0.03 mg/kg at
+ 4 hours) receives a solution containing
(R} -(-)-Rolipram (0.03 mg/kg) in the carrier (2%
PEG 200), orally, 4 hours and 6 hours after the lesion,
and then daily, orally, for 4 weeks after the trauma.

The results obtained for each group of mice are
expressed a8 percentage (%) deficiency of wmotor
functions in the traumatized mice compared with the

nen-traumatized mice:

To do this, the difference in time taken between the
group of mice tested to which (R)-(-)-Rolipram was
administered (group C) and the group of non-traumatized
mice (group A) is measured and expressed as a
percentage relative to the difference in time taken
between the traumatized mice to which cne dose per day
of carrier was administered (group B) and the time

taken by the non-traumatized mice (group A). This ratio
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10 The mice were tested in the beam bal ance test,
according to operating conditions identical to those
descri bed above. 15 The foll owi ng groups were forned:

- LAﬁ)ou{g A%no trauma) is conposed of control aninmals
wWHIRHO 33 £l %4 ubj ected to any trauma. - REWURAH08/000533
(trauma al one) is conposed of traumatized animals to
whiltdreofereosei pes  dadye ofpearantesgd 2%e 20 REGE200)n | Snotor
adg.ni d. up, + _active ingredi ent
0%&3&%%&:?{ +%8ho%]f% rkélg%g?c\i/esmacesolcﬁw ﬁeg with the
c dTHi i ggray )Rgeq -nig®| i pram (0. 03 ng/kg) in the

carrier (2% PEG 200), orally, 4 hours and 6 hours

after the_lesion, 25 and then dai I%/, orally, for 4
weldks® afR&FUt RE1PPaR. ththebprsemtagebsfiad snsy eath the

grealife ot elited ate xPIoaned axRUGRY 288 (Yle following
derflc:l@gacy of motor functions in the traumatized m ce
corﬁﬁ} With the 30 non-traumatized mce: To do

this, the difference in tine taken between the group

fo Nk ce: ' - (-)-Roli_pra S .
CAFEAESIR) be W (B (5) G A Bhe craver cine
neY- t rekewi z€d -3B8eace (fgr oupeA) trevedasuriste andf  group

SHINESSRLAS S PEECERLIEE Lehl iy %Po%ijji-f(lfn%ﬁn%% the
intime taken between the traumati Zed ce' to iC
or& aGde taE @y IR AMi er was admi ni stered (group

Bwiamd the tinme taken by the non-traumatized mce
(group A).. This ratio .W2008/,145840 - 9 -
P%‘F%@OSP(?&GE%“F&&Z@%P@@%& t he percentage
defriosipe By tinaumesttdrzed wndiniadis tfedthel twiathmathe ethrAica-

C%@B@bﬁd Wt, h th%raﬂ%ﬁt&%@ﬂnatié%ngh%e' treated with
{R)-{-) -Rolipram

The higher the percentage expressed, the greater the
motor function deficiency observed. Thus, a result of
100% (one hundred percent) corresponds to a group of
traumatized mice on which no therapeutic effect isg

observed.

A value greater than 100% indicates that the group of
mice evaluated took, on average, more time to travel
the distance than that taken, on average, by the group

of traumatized mice treated with the wvehicle.

The results obtained for each group of mice are

reported in Table 2:

Table 2: Results on the balance beam test for groups A
to C:
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These experiments

treated with

(R) -(-)

-Rolipram,

e

ven at

gshow that the traumatized animals

administered

doses 3 times greater than the administered doses of

4-cyeclopropylmethoxy-N- (3,5-dichloro-1-oxidopyridin-

4-yl) -5- {methoxy) pyridine-2-carboxamide,

exhibit

a

motor function deficiency which is greater than that of

the animals

treated

with

4-cyclopropylmethoxy-N-

(3,5-dichloro-1-oxidopyridin-4-yl)-5- (methoxy)pyridine-

2-carboxamide.

By way of

traumatized

2-carboxamide wasgs administered

reported in Table 3

comparison,

th

mice to

function deficiency:

Table 3:

which
(3,5-dichloro-l-oxidopyridin-4-yl)

e

values

obtained for

the

4-cyclopropylmethoxy-N-
-5- (methoxy) pyridine-
(group 3 of Table 1) are

in the form of percentage motor

Comparison of the results obtained for groups

of mice 3 and

c
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(
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T

trauma + (R) () Yes 110 67 48 122 108 91 Rolipram
0. 03 ny/ kg po at + 4 h) ) These experinments show

tlzed ani mal s reated with
@6%6? ﬁ%%‘ even at adn]rj:u Stered FJudER2H8/000533
i mes greater than the adm ni stered doses of
-cycl opr opyl net hoxy- N- (3, 5-di chl oro-1-oxi dopyri di n-

-yl ) - 5- (met hoky) pyr i di Re-2-Ganhqxam,de, @xhibit a

+

3, 5-di chl oro- | -oxd@gepyr i di n-14-yl ) -|5- (et hoxy)|pyri dijne

Z-Ccar boxam dg. By way[ of —tgnparigom,  the—vatiues
btai nédf for the traunptized nicel|to wh|ch
- cycl opr opyl net hoxy- N-f 15

5tm‘hui‘mhon—o- - oxi dopylri di n-|4-yl ) -45- (et hoxy)pyri dijne

-ca(rlgoxg was adm nji stergd (group 3 pf Table 1)

rep rted n Yabl e 13110 tlhesf oy maaf pearzeent age 91

"ot (ﬂollmnamu on deficigncy: 20 Tablle 3: (Conparli son of
g/obtai ned fdr grodps " off mcel 3 and C

608/145 11 - PCQT/ FR2008/ 000533 (Travel| time|(%

ef i%d SIC\At Grpups D=0 |[D+2 D+7 D+14 D+21 D+28|Mean

raugBs h))

3
(trauma +

compound of

the
invention Yes 84 72 49 60 44 62
(0.01 mg/kg
po at
+ 4 h))
Group C: traumatized animals treated with
(R) - (-)-Rolipram,

Group 3: traumatized animals treated with 4-cyclo-
propylmethoxy-N-(3,5-dichloro-l-oxidopyridin-4-y1) -5-
(methoxy) pyridine-2-carboxamide.

The animalsg treated with 4-cyclopropylmethoxy-N-
(3,5-dichloro-1-oxidopyridin-4-yl) -5- (methoxy)pyridine-
2-carboxamide exhibit a degree of motor function
deficiency which is 1less than that of the animals
treated with (R)-(-)-Rolipram.

EXAMPLE 3: Evaluation of the emetic effects of
4-cyclopropylmethoxy-N- (3,5-dichloro-1-oxidopyridin-

4-y1) -5- (methoxy) pyridine-2-carboxamide

The emetic capacity of 4 -cyclopropylmethoxy-N-
(3,5-dichloro-1-oxidopyridin-4-yl) -5- (methoxy) pyridine-

2-carboxamide was evaluated in the ferret. Two groups
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C (trauma + (R) (-) Yes 110 67 48 122 108 91

Rol i pram (0.03 ng/ kg po at + 4 h) 3: (trauma +
compound of the invention Yes 84 72 49 60 44 62

+4h)) traumati zed an
tre%%oed V\n%f? ‘h)-( ) - Rol i pranjlé3 Goup 3: Eicrﬁ‘r’f“’gtqoze%w%?’
animals treated with 4-cyclo- 5 . o
propyf Pt plox ywar e 3usedi chher filrsoxbeopygr iodivend-tHe) -darrier

( et DXy Py 'ﬂi&et%ecaﬁg96ﬁﬂ‘ UBe i nd Ny ARLARIS dF 880 1 -
with 4-cyclo rogayl met hoxy-

( 3heheg 11&@34 &%W?ﬁ#?@&lWQY@‘%mtﬁm&bpyrl di ne

10 2¢nesrHroxarp el Eed o e BleerIof 1Mt WofNdd Oy the

def|C|enc Ies than that of the animals
t r'éate ry \IQ@JE%) % Ypra‘ﬁ’fa FBVEYS: EAR uatiPdRs of

ofO t(h?e rre_;‘fé:tg C aefdf eOts mf_;r/ké_l;S The animals were observed

oxy: N\ (3,.5-di chl or OXi dopyr.i
AR TR e (2 Bk | o st e rat 1on
IQQﬁQﬁEVBEWdW@pro@gIhetﬁohyuNs after administration.

d pé)rpé/rl i 4- ho ne
(2&1-153 cla?%%ggrena%eo\%as eval Lcjtzi"?led %%%%Eg&?g%rei&yé% rg'd"
gr ing) were noted.

When administered at 0.1 mg/kg, 4-cyclopropylmethoxy~N-
(3,5—dichloro—l-oxidopyridin—4—yl)—5—(methoxy)pyridine-
2-carboxamide induces no retching or vomiting in the

5 ferrets treated.

These results show that the administration of a
therapeutic dose of 4 -cyclopropylmethoxy-N-
(3,5-dichloro-1-oxidopyridin-4-yl) -5- (methoxy)pyridine-
2-carboxamide for treating spinal cord traumas does not

cause any emetic effect.

EXAMPLE 4: Evaluation of the emetic effects of
(R) - (-) -Rolipram ( ((4R) -4-[3- (cyclopentyloxy) -

4 -methoxyphenyl]pyrrolidine-2-one) )

The emetic capacity of (R)-{-)-Rolipram was evaluated
in the ferret. Two groups of ferrets were used, the
first receiving the carrier (PEG200) and the second
receiving 4-cyclopropylmethoxy-N-(3,5-dichloro-1-oxido-
pyridin-4-yl) -5- (methoxy) pyridine-2-carboxamide in
solution in the carrier (PEG200), by oral gavage, at
doses of 0.05 mg/kg and 0.1 mg/kg. The animals were
obgerved continually for the 2 hours following
administration and then every hour up to 6 hours after

administration. The clinical signs were noted.
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W)2008/ 145840 - 12 - PCT/ FR2008/ 000533 of ferrets
were used, the first being given the carrier (PEG
200) and the second bei ng given 4-cycl opropyl -

me - - di chl or o-1 - oxi dopyri di n- 4-yl '
5%@%?%82@%5??Pd| ne- 2- car boxahfde in sol u%/@)g)ﬁﬁi%ocg@]éooowa,
5 carrier (PEG 200), by oral gavage, at doses of 0.05
nmofkgnancadninimfised Thatani dads mefkgobserdedo.1  mg/kg,
copki nyal L e 2 s fo ing _adm ni stratio

ang %hclgnb e%gégﬁﬁ%ﬂr 5lp to% holurlraglwg?ggr " St Perrets
adhf#*Sefati on. The clinical signs (in particul ar
retching and 10 vomiting) were noted. Wen

adm nistered at 0..1 / kg,. 4-cycl opropyl nmet hoxy- N-

(3:8=di EﬁFBSB-SI - &k d%&ﬂ'ﬂ%% 4-3/1 ) 28d( nét h&PPpyrtitfithe the
- Zdwanbexeat teni ndue€s no 4 et cht REr8peMOtt | N ddze he of
15(§)I§[)r_e[%c§1£rreartnega These resultg show t hat the

adii ni StratTonror a"2PRe? aphtt e abEEchf-

4- cycl opropyl net hoxy- N-

( ;&i chl or ol = i)&g%[' ' -¥] ). 5-{ net hoxy) pyridi ne.
ngg‘-l,%'ar boxa% (fé&? or t é}altqulér%&%s i 4l (BE:'OE a&] Jtcir%/lluc?ryaos— gsEstde-
nARYT &Rt dny ehethetkdtenyr BWPLE darlfveduade onisf of
thesemeinc ehbectyefarat®on( - )sfR0l 4 Pr @886 cament for the
((ﬁ - 4-4% ( C%tﬁl orPent yl oxy) - 25 4-met hoxyphenyl) _

yrPoT i aTE 2-Hhe ) 9 VRS erftfSteRagd@WiprsHf 10 particular
( Bpigk fR@idrm amraasaeyal ugbnd hag pf t fer f edtflp1 SN0 tﬁaumas
9rQuRs-of . £ exl; wer ed, _the irst receiving the
carri erro](réECélﬁggﬁ%na t%ﬁ%lst'ec%%dlg‘@aFgc@R/i%gcar Uccldent,
4-gy cFepebpgl méttroxas\t (8h51di @l otbel saxiedotime avoiding
P is14s Mnlerrd BiAxyd pyri di ne- 2- carboxam de in
solution in the carrier (PEG00), by oral gavage, at

doses of 0.05 ng/kg and 0.1 ng/kg. The animals were
observed continually for the 2 hours follow ng
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35 adm ni stration and then every hour up to 6 hours
after admnistration. The clinical signs were noted.
W)2008/ 145840 - 13 - PCIT/ FR2008/ 000533 When

adn nj 0.05 ny/ kg and 0.1 ng/ kg,
(Rg%%b?ég{g??%?é\m i nduces vomitfng in the FeFf8R%008/000533
treated. 5 The results of Exanples 3 and 4 show t hat

the administration of a thérapésti c dose of

(R -(-)-Rolipramcauses enetic effects. Thus,

4-cycl ogr opyl met hoxy- N- (3, 5-di chl oro-1-oxi do- 10

pyti di "8yl ) - SF( net Hoayphanermelre Waekoxdini Hesididiloro-

use- bRi ddigy PL @Par Aty ON- Of (B PR AIBPRE df RE -4 D2 rboxamide
treat ngnt of ne VOUﬁyééSt emtraunas, In part i cul-ar

spthat e of o r @hindsPYSteheas Off §r seladbiee, % auhsse or of

ocauradapt tom i 8gla wath, aANacABICE RN theCFrede®ad8Mn of a
.while at the sane ti_ne

1 . al- traunas, :
a\%elo%%%ag{%ssfioﬁ eUShet 18 ettt eanysade phsgapinaly cord
- REUWR2008/ 000533 CLAIMS 1. Use of

4- cycl opr opyl met hoxy- N- (3, 5-di chl or o-

1- oxi dopyri di n-4-yl)-5-(net hoxy) pyri di ne-2- car boxam de
54n t T oPREOFIANEy dFat €1ladm & sokharectefriaedasenorthat
oftian additi an cyalbphopy 13 cdehdh- 1-Qf3 1% REARAAL! i do -
of a.c{r.edlca nt f(or use in the'treatnent of splna%]. .
coPd T HrHUTRG T PN AR T 1o @doranide  is  in
chdreadicem zed & badwat t he

4- cycl opropyl nmet hoxy- N- (3, 5-di chl or o-1 - oxi do-
pyridin-4-yl)-5-(methoxy)pyridi ne-2-carboxamde is in

the formof a base.



