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R SR VETHOY N (3, 5- DI CHLORo- 1. 01 Do R TIFR20081000531

PYRI DI N- 4- YL) - 5- ( METHOXY) PYRI DI NE- 2- CARBOXAM DE FOR
THE TREATMENT OF CRANI AL TRAUMAS 5 The present
i nvention relates to the use of

USECHE | 00y ePrPRESAMETHORY -, Eﬂleﬂﬂoﬂao 1 OXIDO—4—PYR!DIN—4 “YL)-
OXi i n-4- ne di ne-2-carboxam d

s e DS YR N A RERAOR, ek AL R AL TR craniac
TRAUMASddition salt with an acid, for the preparation

of a nedicanent for use in the treatnment of cerebral
traumas. 10

4- Cycl opr opyl met hoxy- N- (3, 5-di chI or o- 1- oxi dopyri di n- 4-

Tﬁé %ése%mﬁ\té%ga 9‘¥Iraie%' {beﬂ‘gei use K}fc %pr%py JneﬁoxyW{ii 5—d|chloro 1-

oxami de, or al terna yca
on@ommgwé} - ﬁr(@etlmxy)pyndme-z—carboxamlde in the form of a hydrate of a

S&Va&é O@raqmsbm%hawd&ncsfew%waﬁ h&lli¥8r heGRERPARIH & médicament
o0 be part  of th n$)03|t|on of nmedi canents for

f°u§§e lrhth‘?ltf@a % PhesTeb3 rP4PSus pat hol ogi es, including

in 15 particul ar |nflammt|ons of the joints,

SRl TR S BTG i 8 ARz
catboxamide, Wb/ Ozaﬂdma( wainpouatied ef év- é’h@d@hl@ﬂ; 1-oklsler4e pyridinio)-4-
cy%ﬁﬂp?%p}tlrﬂetﬂsgjs %tﬁé)&ﬁ;éﬂ:ﬁﬁjé ﬁ%gﬁ{%ﬁérgg A rlEr BXM %o be part of the

pat'l s sufferin m cere aumas. St udi

COTARRS toRhMediGamaTTr S5 (THe eeai5narioh VarysaRIpgips including in
pérh@aléﬁd ﬁﬂé}hﬁ}b’f s @ﬂlh@ﬁoaﬁ@”ﬁﬂ%ﬂg%mhébmhfﬂ'ﬂ Bitfritis. This compound,

R BYAle ROt FeScitaech e ebneli B ORI e WER s (compound

reiféresceﬁdﬁ?))ound and al so other inhibitors of PDE 4,
i nduce enetic effects which do not allow it to be used

in therapy. 25It has now been found that
There yaxists eopsedntet firuk imedicadieptsdiot esting patisditsl spiferingi fom -cerebral

triimas SthdIBS RVSYIHWH é]'ﬁm%rscﬁfapg)b%gélgﬁ a‘bﬁfbatéﬁ s #%hdnfnistration

the treat nent of cefrebral aumas, Wwhi at the sane
°ft P%PWSdY"H'ﬁht'HB’bErﬂﬂSEh%‘?'@é%ft%e%ﬁ ('ﬁ@?a@elﬁuﬁﬁaﬁﬁ yfor example

rofl r%ﬂptra@h@uedoalﬁﬁom studfed hagd sﬁbhbh &fst tHis tbRpbivENdridoBIso other
use

h
B8 8 Dl 1 R SRS eSS i Bt aow dsip Rei e in thetzy
-yl)-5-(net hoxy) pyri d| ne- 2 car boxam de for the
1t AGS R@M{)éregﬁo@id ﬁaaFE%&SH%@@n{egfoxgﬁfigé B rc]ieéf'xe BRI DHidin-4-y1)-5-
(meieoxydpsidinechcarbhxantide aah e ¢iged opriop ireatmesxef- sereyrab fraumas,
wﬁlllecﬁll iRé Qarille ﬂme%)ﬂ'ﬁgdﬂhﬁ eneticktiacts %?%H%?éﬁé\‘lﬂb’éﬂycacegptgblﬁ Yoses.

rboxam de can be carried out wwth 35the lattér in
formof a base or of an addition salt with an aC|d

A first subject of the invention therefore relates to the use of 4-cyclopropylmethoxy-N-
(3,5-dichloro-1-oxidopyridin-4-yl)-5-(methoxy)pyridine-2-carboxamide for the preparation
of a medicament for use in the treatment of cerebral traumas.

According to one embodiment of the invention, the use of 4-cyclopropytmethoxy-N-(3,5-
dichloro-1-oxidopyridin-4-yt)-5-(methoxy)pyridine-2-carboxamide can be carried out with

the latter in the form 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
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acceptabl e acids, but the salts of other acids that

are useful, for exanple, for 4 he purification or the

i sol ati on of 4-cycl opropyl met hoxy-N- (3, 5-dichl oro-1-

oxi dopyri di n-4-yl)-5-(met hoxy) pyri di ne-2- car boxam de
phamnagisiicaiaraccedtabib eadidsy dnt ithe . safig e diber adids that are useful, for

oS3t PEURPHL RO Y. B o 51k Bkrlo Mo ABBU-MBeenicro1-
oxidepryridinetry)-Srimsihoxalpyddine-2ecarbaxethideuaredilsohparhaf thainvention.

in the formof a hydrate or of a solvate. The term

"hydrate or solvate" is intended to nmean the
TB8 s 4P at 9for-BYCIRATRPYBAIPREN GiP-dehlaive!-axidemyrigin-4-y))-5-(methoxy)-
pyridirec2HcaboRdmide according to the invention can also be carried _oglt_ with the latter

. Ac cyicl optopyl met hoxy- N- (.3, 5-dj chl or o- 1- oxi dopyri di n-
B S0 A bt e SBUAe o i
mesn dheraksmidties wftheapmbirationfof vpkvw@Nhore Mokcilbe OE, 4—<|:yclopropy[-

) QL7304 DY vent 0 rm "cerebral. .
R T T e T
onyt Prgrere nelesrlessof waler encdsplivent. cr ani al traumas caused

in particular by an inpact, a road accident, a fall or
r ushi ng. '

C A S@COHd subéect_ of the invention relates to
Fol 1BRAureRssyeh el Preseridayantion tenierm pergbral traumas” is intended to

méamy:duo’ms?ﬁyéﬁeﬁhméﬁgm; (sgcl’ﬁ-a@i. gdiﬂ €%z e,OEStiaﬁ%?){fduﬁ'ia%' faused in
nox ridine;2: ¢ oxam.de as active
P Ta g M BR  t ied o  BT HARRG e 1y

accept abl e excipients. The conposition used according

i AeTqP ' f ' . f t.h .

A SBRRESIIUE U AR 3 8GRy A5yl cormana
4-gycloprerviracinpy-dB ndichipst 1-exdomsidinsél) &eowthiylpytidine e
calSoxanidy i8N adihe frigPdRifhtOGhdt QnéOomdﬂé‘}’pha?l%%eélﬁfcgghta%ceptable

t he usual practice, the dosage appropriate for ea
OXGREht i s determined by the physician according to
the nmet hod of adm ni stration and the age, weight and

e . Of [ Lent. 30 The doses.depend_on. th
THeCGRARich R SccRRiRE e vAfifort SETRIRRER CHRMVG fose of the
actiyreingeagiant.of admi ni strati on used. There may be

speci fic cases where higher or |ower dosages are
appropriate. Such 35dosages do not depart fromthe
For sxaaple. dhe daily dasesnefi aelive ingredient that can be used according to the

invention are from 0.001 to 10 mg/day.
According to the usual practice, the dosage appropriate for each patient is determined
by the physician according to the method of administration and the age, weight and

response of said patient.

The 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
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desired, fromthe usual excipients which are known t

those skilled in the art. Thé conmposition may be
adm nistered orally, parenterally or rectally. 5 The
appropriate unit adm nistration fornms conprise ora
adifilshratert addired, fr@h s usut BxdASiehta Whidhsare $@bivn & tHode @killed in the
el capsul es, powders, granules and oral solutions or
uspensi ons, sublingual, buccal, intratracheal,
i ntraocul ar and intranasal adm nistration fornms, forns
i Eorfitihi b B e BBt Allon e Rl EPlectply.
i ntravenous or intrathecal adm nistration fornms,

The apsropAstal dHltSatdn@ﬁlbfPéhofn%ﬂ‘ﬁs c@s‘?@néé’r@}aﬁlﬁhhmﬁ%ﬂloﬁ ‘?@l*n’r“sa'such as
tapﬁ&el cation, the active ingredients accord to th

ﬁPﬂ@ﬁhﬁﬁW%Qa%@?ﬁ Pﬁwé?réaﬂ@“uﬁélaé‘ °6"Pr§|.° H’t‘%%?USPens'O"S
s%&hgmsbud&eI’htmrﬁetﬁﬁwslgtramtarsarﬂhﬁ@aﬁﬁdl himiniSilatidn forms, forms
orm. the.active_ingredient, is nmxed
fof, e e e GBS CoBioh), FarBS il e flfosF, intramuscur,
insaanobs badbtesbecaegimipistratliat damsd, eredtall edminidtiatan fgoms, and
t ACracr I- ' | . .
1n‘ﬁ3r Eg‘l?% ErFe rqg;ggéio #] %am)ﬁ l‘@‘é é’cﬁk@ 4 %liﬁg achJJrQ@Q tg oﬂg\ lngentlon may

bQ/\PQQﬂ I8 Greande geln eintmenteen Igligns ¢ derivative or with
ot her substances suitable for coating. The tablets nay

e produced by vari ous chni such as direct
B BB tHoR o 1y SRSt (2Bie T T ARV MOFEHSTH ixed gyt one or
mb®e ﬂha&mam&abémmm@mmhmsag@ém Eepehytlactede, magnesium stearate,
S on_i.n
el T SbireRah PP oD e Rt SRASH. BrlPafitidd hE e
The sablete mby dienechted tvoths sficross, \gm ac aplbldsis der:vatlﬁeror with other
sUPRERRLE kB aid ?ﬂr%o%‘ﬁ;ﬁ%&l’%‘tab\é?? EfooﬁEe@g I’léus techniques,

suspensi ons, I sot oni I ne SO uti1 ons or St
suchjaslirgBl GonapesRion, Ay ahwetioraufationnopintmele of ogl cally

It %@E@béﬁtﬁe %&ﬂﬁﬁtasphafnﬂéc@)ﬁ%ﬁlﬂio@nﬁ?fsm% ||r€ﬂh@ f@iny 604 gl capsule by
but [hene coI way , of l'e B]
m mg? = ?PF dfe(g t%@ dlluent an ransferrmg e mixture obtained into soft

orlgeuza:pbsmmsopyl met hoxy- N- (3, 5-di chl or ol1- oxi dopyri di n-4-y

Fér pasrelclt@él %cﬁﬁ%ig%%trow %ezls rﬁcrag@ %@"Q[qglgouéw sh@p@n@fongorsmomc saline

conpri ses owng i ngredien
solutions 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-cyclopropyimethoxy-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-dichioro-1-oxidopyridin-4-yl)-

5-(methoxy)pyridine-2-carboxamide 1 mg
Mannitol 224 mg
Sodium croscarmeliose 5mg
Maize starch 15 mg

Hydroxypropylmethylcellulose 2 mg
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oro 1- oxi dopyri di n-4-yl) -

5- (et hoxy) pyri di ne- 2- car boxdm del ng Mannitol 224 ny
35Sodi um croscarnel | ose5 ng Mai ze starchl5 ng
Hydr oxypr opyl net hyl cel | ul ose2 ng WO
2008MagrissBBPEEaRR2008/ 000531 4 Magnesi um3shgar at e3 ng
The effects of
4- cycl opropyl met hoxy- N- (3, 5-di chl or o- 1- oxi dopyri di n- 4-
Tﬁfe )ef%c{s”%F hRXYElepr &N/ mgﬂqag,{ R (9%t@éﬁ‘i%ﬂ@méé@,@ndﬁ‘a@?l’)—@(ﬁ{ﬁhOXw—

e invention were evaluated 1n a crania
PYTEr 2-cRRBEATH o8, QPG 1o VGRIGH RS EHRHELS P crania
triddiga gappund of the invention in the CFR (Conditioned
Freezi ng Response) test after a pari etal crani al
Etraurmt 10 After

raffed Fredzmb bﬁé@ $esftbﬂ€ﬂ3a émauammm igs
perfornmed at the leve the parietal cortex (AP. 3.5
mm  LAT: 7rrmand35rrmbe|owthe cranial roof). A

ARG feHepd| memeéaedrat@(aﬁagﬂ-ﬁamvpmae nlsaaed g n:harles River) are
contact with the dura mater eDrF re .o P %?,
Rﬁ%q in & %er@piaé@ frelrge A cranlotomy is p rme a the Ieve of the parietal
cortex (AP: 3.5 mm; LAT: 7 mm and 3.5 mm below the cranial roof). A catheter
connected to an HPLC pump is placed in contact with the dura mater and a pressure of

0.073 Kpsi is exerted.

The animals are treated intravenously 4 h after the surgery (DO) by administering a
solution of  4-cyclopropylmethoxy-N-(3,5-dichioro-1-oxidopyridin-4-yl)-5-(methoxy)-
pyridine-2-carboxamide in the carrier (PEG200 / physiological saline (NaCl 0.9%)), at
the dose of 0.05 mg/kg.

Starting from D1 and up to D21 post-surgery, the animals are treated with a solution
containing 4-cyclopropylmethoxy-N-(3,5-dichloro-1-oxidopyridin-4-yl}-5-(methoxy)-
pyridine-2-carboxamide in the carrier (methylceliulose (MC) (0.6%) + tween-80 (0.5%) in
water) per os, twice a day, at the total daily dose of 0.1 mg/kg.

The deficiency in the CFR was measured at days D23 and D24 post-surgery.

At D23, the animal is placed in a box, where it receives an eleciric shock of 0.6 mA for
1.5s.

At D24, the animal is again placed in the same box and the duration of immobility is

measured for 3 minutes.

A lesion induced by a trauma of the parietal cortex significantly reduces the immobility
time.
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surgery (DO by adm nistering. a solution of

4- cycl opropyl met hoxy- N- (3, 5- at chl or o- 1- oxi dopyri di n- 4-
yl)-5-(nmethoxy)- pyridine-2-carboxamde in the carrier

THE S QTBRTSTDE W koS-I HORRRY ITE R D5k broichiee 1 Pidoppin-4-yi-5-

rﬁétﬁbxﬁwr@&feyz-céﬁhex@ﬁuuaahs tA& edédecaifed. Windkg@depP| ptbliGdies  100%

inhiBlioB o hecisicineevisyond b2 Sraal Heuma. 2 <G PioByFomperan with the
trylinhatrediRirhalgien tRY Eaiene- 2- car boxam de in the carrier

(et hyl cel lulose (MC) (0.6% + tween-80 (0.5% in

water) per os, twice a day, at the total daily dose of

.eﬂg %ﬁe&tg o“ﬁ 1 9 e N-£5'5-dichloro-

j gidin 44 Uralt tdmerz carbammlde an el ectric
shock of 0.6 nAfor 1 5 S. 30 At D24, the aninal is
ain placed in the sane box and the durat| on of
glig t%gppgltynégs dryglopropyinethgxysE3,5-dighloro-1- OX|dopyr|dm-4 -yl}-5-

(rﬂ@ﬁ&%y}ﬁb&@dﬁ@@%%&@&&f&%é%a@ated in the ferret. Two groups of ferrets
etre

hl
g aB Ry v et 5596 “PRoBHIRT ) (e o 4B Eisedni ageoeiving
4-a;yclomrepyjusmoair-l\B(SlS-d@hlogMia))uqopm-ésﬁ)15}0%thwky)wrtd|rmq2
c%Bg%J{ﬂdQ% ISGHB5E Yn ltﬁédUgnﬁgr ﬁiyE&? nl’i))!abratl rg%%%a('ﬁwe animals were

npari son Wt | zed
Ol?ﬁ?é\’%iaﬁqﬂt'@lﬁé)"y for ths gdiourrelietiowing Ev%@cdmws@'ﬁtrm apg éhﬁéh%\tﬁr!c hour up

to% ﬁﬁ% St the adm:mstratzon The chnlcai SIPns in partlcular retching and vomiting)

propvl met hoxv- N ( or 0l- oxi dopyri din-4-y
W?Se %’% ‘ﬁet hoxy) pvri di ne- 2 car boxam de. The enetic

capacity of
V\ﬁwle;-ﬁyqodn%R t%Pé/d aF bqorzr%lk'ﬁl,' 9. yéogrjoﬁﬁhethoxy:-!\? @ g %R:Woro 1-ox1dopynd1n-

4-yl)-5-(methoxy)pyridine-2-carboxamide induces no retching or vomiting in the 5 ferrets

(<
DO

freated.

These results show that the administration of a therapeutic dose of 4-cyclopropyi-
methoxy-N-(3,5-dichloro-1-oxidopyridin-4-yl)-5-(methoxy)pyridine-2-carboxamide for
treating cerebral traumas does not cause any emetic effect.

Example 3: Evaluation of the emetic effects of (R)-(-rolipram (({4R}-4-[3-
(cyclopentyloxy)-4-methoxyphenvllpyrrolidine-2-onel).

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-oxidopyridin-4-yl)-5-(methoxy)pyridine-2-
carboxamide in solution in the carrier (PEG 200), by oral gavage, at doses of
0.05 mg/kg and of 0.1 mg/kg. The animals were observed continually for the 2 hours
following the administration, and then every hour up to 6 hours after the administration.
The clinical signs were noted.

When administered at 0.05 mg/kg and 0.1 mg/kg, (R)-(-)-rolipram induces vomiting in
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whPtogd 1 uEges pyi ri di ne- 2- car boxam de was eval u '
the ferret. Two groups of ferrets were used,qit’fg”:???g?moosm

receiving the carrier (PEQ0® and the second

recei ving

4- cycl opropyl nmet hoxy- N- (3, 5-di chl or o- 1- oxi dopyri di n- 4-
thi fdrréis (rBBteoXy) pyri di ne- 2- carboxam de in solution in

the carrier (PEG 200), by oral gavage. The animals

wer e observed continually for the 2 hours follow ng
Theheesatisrohexannzlée i3oshowathet theaidrﬁViBtrﬁtidl‘thlr a lttlﬂarlé{ﬁétm'c Gjosc(a of (R)-(-)-

tration. The clinical signs (in

'“@gg?ﬁ% Fé§5“§?ﬁﬁﬁg§h%%% vom ting) were not ed. When

adm ni stered at 0.1 ng/ kg,
TH’USC yzﬁ-lé:%ﬁ?@;wlr%%%w TN E(—&lcﬁogio? Bkl%ﬁ’yrrh' rP—2§ g@@%ﬁé’cl‘?&@f‘p%dme 2-

t hoxy) pyri di ne-2- car boxam d
CEF P@ATIGR SRt L{?srﬁutmh Breparating of af@?‘i‘f%ﬁfﬁe'ﬁ@frféatt@@meé}f serebral
traupsas, tsﬁlciS hewidhetanigle, galihad staatih®@ufhg & tNeLANRPBLECOr a car

0

adf df’% B0 R 1 e F8R5 -0} 2v8iding pessible: evgliei silfprisuph-agceptable

thgapegtiq doseboxy) pyri d i ne-2-carboxamide for treating
cerebral traumas does not cause any enetic effect. 25
Exanpl e 3: Evaluation of the enetic effects of
(R -(-)rolipram (((4R) -4-] 3-
(cycl opent yl oxy) - 4- met hoxyphenyl | pwr ol i di ne- 2-one)).
The enmetic capacity of (R)-(-)-rolipramwas eval uat ed
in the ferret. Two groups of ferrets 30were used, the
first receiving the carrier (PE&00) and the second
recei ving

. 4-cycl opr opyl net hoxy- N- (3, 5-di chl or o- 1- oxi dopyri di n- 4-
yl)-5- (et hoxy) pyri di ne-2- carboxam de in solution in
the carrier (PEG 200), by oral gavage, at doses of
0.05 ng/ kg and of 0.1 ng/kg. The animals were observed
continually for the 2 hours follow ng the
adm ni stration, and then every hour up to 6 hours
after the adm nistration. 35The clinical signs were
noted. WD 2008/ 145838PCT/ FR2008/ 000531 6 the ferrets
treat ed.
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of a therapeutic dose of (R } )- rolipram causes any

enetic effects. 5 Thus,
4-cyc|opropy|nethoxy-N—(3,5-d|chloro-l-oxidopyridin-4-
yl)-5- (et hoxy) pyri di ne-2- carboxam de is of use in
the preparation of a nedi camamiisf or the treatnent of
cerebral traumas, such as, for exanple, traunas
occurring during a fall, an inpact or a car accident,
while at the sane tine avoi ding possible enetic

15008 tasaaartin b RAGYE DRI /SRR EMoro-Mdxdopyridin-4y1)-5-
(rastboky)pyridinieaprcalppkanaidhoboytherfqre) &-alhydinier of 4 selxpigopl bese or of
(r)brdﬁtobér ?&F]It (\gﬁh (&?BESXY&%' sHepSatiors ak k?ao??%ﬁlcgﬁleni Ii’ort & in the

a sol vate, of a base or of
traafmemteh%ﬁre@altfaum% an acid, for the preparation of a
msdl canent for use in the treatnent of cerebral
tr

au cor di o .C C ct erjze
2 o R oo IR HBeRb Ry A P S I BB bl v o.
ditBibre-hlosidopiridined OB raethoxypyridnes2-Canbokaowig pigr irdithe-2/m of a
bg@e[.boxam de is in the formof a base.



