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WO 2008/058988 PCT/EP2007/062323 1 Pyrrolo[1,2-a]imidazoledione
effective in the treatment of peripheral neurotoxicity induced by
chemotherapeutic agents FIELD OF THE INVENTION The present
MWoentkssesiaites to the field of anticancer therapy, addressiRghH&27/062323
problem of reducing neurotoxic side effects of chemotherapeutic agents.
BACKGROUND OF THE INVENTION{Treatment with different
chemotherapeutic agents, such as vincristine, taxol or oxaliplatin, causes
Rymus] t2salittid amletipneetfef losdnlithiihgatimenicohparigbgicity. The
X i ident by, ensuing.neur sfunctions 10 such as
%é‘fﬁg%x@m%‘gg%ﬁg@ﬁQggﬂar']o‘?‘ﬁ gél&ﬂr(}n?ﬁgg lE)?';l‘éi/n, myalgias, tingling,
RilrkBrRESTHECINEEMIIEN R. and Schiff D. 2006, Curr. Neurol. Neurosci.

REP o #RLntAR resiing.Pabolegics aaﬂe%tmﬁ)@és%n%&@&mg the

chemotherapy- induced peripheral neurotoxicity (CIPN). CIPN often
PERRIESR R B4 RSB SirFpMa N 4 6HE IF QisCORMGH Sifd SURfeRR)S-
BADNGROURDOFIreiEMYtbRT@EN 15 which strongly limits the practical
licability .of the, latter. In patients with CIPN_symptoms, the interruption
SR LTS o sl ol he AL oL ot Herarigrol o
waémmnelmexicigy rsout n@msmdiydgnmﬁeas mfrrmsqaémm’ug)r‘chronic
ﬁéfu‘ﬁ%ﬂ%ﬁb‘?prﬂ‘é%&fé%%@ﬁ'@%%@%Q!BQH?ByTé?%Mﬁgfﬁ&u?&ﬁ&?’&ﬂ%tions
of CIPN depends not only from the drug, time and dose used but also
5 B0 BRF ARG 40l ASSrBpREGONEpPRHAIRG BRIMhEYalkgndBgling,
HeednadRUIs SeSarIRYB dRoMed \Bithig Iplatn 60 XAl atsu A heRIEdEY . ORep.

i sensorimotor neurptoxicity with or without involvement of the
e B O B R e ol v S i Clpsamy-
ipriwiedis ;mj'ipir_ewath@n rotoa@msga(ﬁi@ht) wi€kH RWo gfrte:norremeaemexithes most
AYMSHENRLINTREER (e McideRes A th SRURN OhBEHY QI e HR Rerapy,

For example, cisplatin alone induced neurng({lc effects in 429%2 of patients
\BisboRtANdhh et ainsoRaciivel AREYARRIY CAkteralipnd8-pal eRitepdihsCIPN
YRENGAS, the interruption of chemotherapy is no valid solution: this exposes to
tumour worsening, whereas neurotoxicity is not necessarily removed, as it may
persist or even develop after discontinuation of medication. The degree of severity
of CIPN depends not only from the drug, time and dose used but also from the
total cumulative dose applied.

Depending on the substance used, a pure sensory syndrome (with cisplatin,
oxaliplatin, carboplatin) or a mixed sensorimotor neurotoxicity with or without
involvement of the autonomic nervous system (vincristine, taxol) can ensue. In
addition, the previous administration or co-treatment with two or more neurotoxic
agents further increases the incidence and severity of neurotoxic effects. For
example, cisplatin alone induced neurotoxic effects in 49% of patients (Bacon M.
and et al. 2003, Int. J. Gynecol. Cancer 13:428-34), whereas when co-
administered with paclitaxel, sensory neurotoxicity was observed in 91% of
patients. These effects may lead to disability and worsening of life quality in the

absence of tumor progression and it represents a serious dose-limiting side effect.
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administered with paclitaxel, sensory neurotoxicity was observed in 91%

of patients. These effects may lead to disability and worsening of life

quality in the 30 absence of tumor progression and it represents a serious
dBeeMififiFgSside effect. WO 2008/058988 PCT/EP2007/06282EP20{x7/062323
addition, the development of the neurotoxic syndrome can interfere with
optimal drug dosing, delay sequencing@ of therapy, or necessitate the
discontinuation of treatment. Little is known about the mechanism
resistshisiictiferdnectivratnimicheoiaCiP i dandy sdo tateanoisatisiectotly optimal

MeRpies Ry e RYa) ARl QAuasinatRrapy HarturgdddiBie 208%id eI Mtion of

249:9-17). Attempts have beén made to’address the symptoms with drugs
& S on pain of various origins. For example the tricyclic

antielwke@sanw@;trtpé/m@hm@mné@d@@ﬁl@a@m& tetrsaintpedt ofPN and

o BB COREAER d18 6 BB e B AR TNS
eipPatinetuce@4uth Ishndrome (Hammack J.E. et at. 2002 Pain
e Apre AR RestuviciidadhdRatients Anshing ﬁ”@ﬂg@ fflca ious on

maX|mum dose was 100 mg/day. Global statistical analysis ot the tria

RIS p iR o AR 1aERT oF FERRIBLISe WSy SVkiopressBBL nortriptyline,
kaovairigibe, eﬁﬂd%@)ﬂwhr@éaﬁ@@ psanr@n@lffb'éelma@%caﬁe@Hj%éﬂd%é@mated

reduce CIPN in S cI aIt a I. et al. 2006,

en%?g 5% | &% XnnuaI %&)rl?g@% g‘%?‘ﬁ OF%%’?W}F t'aﬂf(? establish its .
@satsm@r)eanatmmam@mgmmrseyem (otorin eymmms aidDee?! Pain
By %é%aﬁai@)mwg%ma9%ihe%d§1(%%‘%@n@éﬂﬁ%é Wﬂ@%ﬁ%%sdose

(7%), chemothe combinations (34%), and others After 1
R B TRy I ind B S ES HHResAl BBl ot the lack

l@trm@tnummn@@@mmgbme@lademom@a@ﬁ@eatm@ anAndeERYYI$_0tonal

B S R VAR e 1 £SO obMAA (Renfo S.. et al.
2606188 1-1i836NCPhis ¥ P&iLiHd, Aesterl Meemé‘-irpemmwvﬁmt CWIN24, No.
Q4918 58, - APORe Tt ORABIWEIOR RARE RerNAEMSEIEms induced by

Proceed |ng
treatment with vinca alkaloids (30%), taxanes (25%), platinum-agents (7%),

chemotherapy combinations (34%), and others (3%). After 10 weeks of therapy,
the average scores were similar between the lamotrigine and placebo treated
groups. Gabapentin is an anticonvulsant used for various neuropathies and
neuralgias; (Rowbotham M. et al. 1998, JAMA 280:1837-1842; Backonja M. et al.
1998, JAMA 280:1831-1836). This compound, tested on cancer patients with
CIPN (Wong G.Y. 2005, J. Clin. Oncol. 2005, ASCO Annual Meeting Proceeding
Part | Vol 23, No. 165:8001), failed to reduce pain intensity (NRS score), sensory
neuropathy (ECOG rating), and other adverse events. In addition, patients treated
with gabapentin reported significant more adverse side effects such as nystagmus
and dizziness. Imidazole derivatives with general nootropic activity have been
described in WO 2004/085438; these compounds were not used in association
with chemotherapeutic agents and no neuroprotection or other beneficial effect in
CIPN has been disclosed.
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25 Part |1 Vol 23, No. 16S:8001), failed to reduce pain intensity (NRS

score), sensory neuropathy (ECOG rating), and other adverse events. In
addition, patients treated with gabapentin reported significant more
QNPT effects such as nystagmus and dizziness. ImiBeFER2007/062323
derivatives with general nootropic activity have been described in WO
2004/085438; these compounds weredot used in association 30 with
chemotherapeutic agents and no neuroprotection or other beneficial effect
s CsPNMakstdercbintosar \Hezi08/068988yPCT /ERPBOTI0628AB0E  for

AcimBaiserRReven AR SEGEIYE HHErARKASIS YRR M ARIBRIBHRY therapies

chemotherapy-induced neurotoxicity. The need is thus felt for effective
thePgol &R0 e QiR oP e fioNIan HRatdEIA Hell 3s HERtYP ATCRiERRS. 1o

t@ﬁmem tr&at mabt@tq/mgataﬁb@uaéehhylﬁen@sﬁmp@ﬁaedm@ment has so

tsf% led %tlo ﬁraelr%1 tmenéggél Soessﬂjﬁ "‘}' edntge btsala p]%lf |abIe 51 3 ;[:15 able t
e needs also T%ﬁ’tp fror agen{s capableeto |mprove eré‘ﬁ"ntf 0P ©

ehieionsthdeplelriebiityapy, cherebip epsasinghkearyinitarabyeintemesiof the

Heila Ft%rcc‘%ﬁférﬁ@@r&eﬁ@ isthat of siftalie cedherapiesrcanaiie t@o theraples

posmve %)C ynergise in the effective treatment of cancer, whereby th

%?aé'ﬁﬁéébéquQiﬁ%ﬁﬁb{h%rﬁ%%ﬁtY@é&’éﬁf@%%ﬁﬂﬂf@ﬂ wh§r§|§b the
de@nmiwst@edmmseﬁﬁmm&emﬂml&emw@wﬁ&isiwtebletf@also desired

o-therapy ere gent inhibits then Xic e ect of th
R o R SRR S AR SR St e
ae@mbtmu@teffeete&ﬁr@mw eé‘eetcmﬁgemmr@pswntagmoh bfrther need

eﬁm%hsgeﬁewpaa% BIMMARY LR Wi havs i ot B GRTER N G er

represented formula (I) Me PN (1) 20 and solvates thereof IS
gﬁﬁ?@ﬂ?@?@@n%ﬁ?ﬁ@%ﬂ@@ﬁ@ﬁ%\?e@ﬁ% chemotherapy- induced

sewmAaRYity, while other compounds used in clinical practice to protect
S RS R  DSHB e PSRN Sy MR iRRa R iormedt much

Me

ol

(

and solvates thereof is strongly effective in treating and preventing chemotherapy-
induced neurotoxicity, while other compounds used in clinical practice to protect
from chemotherapy-induced neuropathy and neuralgias, performed much less
effectively or even failed to show a curative effect when tested under the same
conditions.

The present invention is thus directed to the use of the compound of formula (1)
and solvates thereof, in the treatment and/or prevention of chemotherapy-induced
neurotoxicity. The invention also extends to the use of an association of a

compound of formula (1) or solvates thereof with a chemotherapeutic agent, in the
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effectively or even failed to show a curative effect when tested under the
same conditions. 25 The present invention is thus directed to the use of

the compound of formula (I) and solvates thereof, in the treatment and/or
prevertiansss chemotherapy-induced neurotoxicity. The inveatiaralsme2323
extends to the use of an association of a compound of formula (I) or
solvates thereof with a chemotherapeutic agent, in the WO 2008/058988
PCT/EP2007/062323 4 treatment of cancer. The invention further

remprse s dwmarceacthtidal@uiopdsittensonteieis preomacsunitafdormpokations

SOl reof | ti iation. wi hemotherapeutic. ..
D O AR A T R PR o
péhpheiamesireRanic paanpressure: Effect of NiK- 13317 and
BRSPSV SE R RES 01 in comparison versus vincristine/vehicle

treated rats. Each value represents the mean of 8 rats. Test was .
Pl Eried W el anei tReA RS RREH R R8Py RIgaRTS: Effect of NiK-
Vigarsime-yabapedtpesvbaralaeuropathy, paw pressure: repeated
treat t (1.p., 5 days). Ap <0.05 and *p< 0.01 in.comparison with

i cr@? 2e5\7e kﬁ%f%‘?)éa?@d Yats .Uéagwc\';'gfﬁnee /F‘é%?gé% nttnt%ze%e‘?ﬁsbf %ar%ﬂs _va/ ue
Gorapenisds € 30aayKkos pipwese! wdmirastereddidibadudfigrttte st fhecristine

15;8f, vincristine protocol. Test was 15 performed 4 days after the last
vincristine injection. Figure 3. Taxol-induced peripheral neuropathy, paw

pleYEsiré teépaifiae dAqirec PEIiPhaTal g ABHISEIRIRY T A oPRpRHIES (PpRAted
aeanndstelias B @agh)l00 mg/kg p.o. A), i.p. at 30 mg,/kg B) ori.v. at3

B e T e e R A T
leByeaxepriegectiothe mean of 8 rats. Compounds (30 mgkg ip.) were
administered daily during the last five days of vincristine protocol. Test was
performed 4 days after the last vincristine injection.

Figure 3. Taxol-induced peripheral neuropathy, paw pressure test: Effect of NiK-
13317 and gabapentin

Test compounds were administered p.o. at 100 mg/kg p.o. A), i.p. at 30 mg/kg B)
or i.v. at 3mg/mg C). "p < 0.05 and "p< 0.01 versus taxol-treated rats. Each value
represents the mean of 8 rats. Test was performed 14-18 days after the last taxol
injection.

Figure 4. Effect of gabapentin and NiK-13317 given p.o. during oxaliplatin-
induced peripheral neuropathy development: paw pressure test. Test compounds
were administered p.o. at 100 mg/kg once daily starting three days before
oxaliplatin treatment and during the same days of chemotherapeutic injection.
Test was performed 30 min after compounds administration. *p < 0.01 versus
oxaliplatin treated rats. Each value represents the mean of 11 rats.

Figure 5: Pharmacodynamic of gabapentin A) and NiK-13317 B) given p.o. on
oxaliplatin-induced peripheral neuropathy: paw pressure test.

Test was performed 48 hr after the last oxaliplatin injection. Test compounds were

administerd p.o. once daily starting three days before oxaliplatin treatment and
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Figure 4. Effect of gabapentin and NiK-13317 given p.o. during oxaliplatin-
induced peripheral neuropathy development: paw pressure test. Test
compounds were administered p.o. at 100 mg/kg once daily starting three
W2 BR5 oxaliplatin treatment and during the same d&¢3/8§P2007/062323
chemotherapeutic injection. Test was performed 30 min after compounds
administration. p < 0.01 versus oxalipatin treated rats. Each value
represents the mean of 11 rats. Figure 5: Pharmacodynamic of

dalyap éraisayauad )ik XBBIo B pen . anjentioxaliplatihdndceds oxaliplatin
PESRRGIALNEUEANAIG RAVLDIBRSHE fest,3) Testwas performed 48 hr

after the last oxaliplatin injection. Test compounds were administerd p.o.

BRIAUER DErMBIMTENIQFTHEINVEHTHRMN treatment and WO
RGPS/8613988f MM THRIZ2ANIAIRRBA s thduriedding samp diaysbrmula Q )
ac

chemotherapeutic injection. *p < 0.01 versus oxaliplatfn treated rats.
value represents the mean of 11 rats. DETAILED DESCRIPTION OF THE
INVENTION A first didgact of the present invention is the use of a
compound oIa () 5Me J~NO (i) or a solvate thereof, in the
manufacture edicament useful for treating and/or preventing

ch terapgttie4nduced neurotoxicity. 10 The compound (1) is effective
in{parti€uldk in reducing the various neurotoxic effects of

c her gic agents such as mechanical and cold allodynia,

ongoing bBurning pain, myalgias, tingling, numbness, etc. The invention
also includes a method of treating chemoterapeutic-induced neurotoxicity,
invoIvin@)the administration of a compound of formula () to a patient in

oreeddharteahdresther the partdhbiernveatinsdiartiaeSade fapmPeYashy)and/or

Grliephamaceylical ComROBIions{GfH3E R reating andior preventing
chemoterapeutic-induce

The compound (l) is effective in particular in reducing the various neurotoxic

effects of chemotherapeutic agents such as mechanical and cold allodynia,
ongoing burning pain, myalgias, tingling, numbness, etc. The invention also
includes a method of treating chemoterapeutic-induced neurotoxicity, involving the
administration of a compound of formula (I) to a patient in need thereof. Further
part of the invention are the said compound (I), or its pharmaceutical
compositions, for use in treating and/or preventing chemoterapeutic-induced
neurotoxicity.

In the formula (I) the symbol Me means CHs. The compound of formula (1),
namely  1-(4-Methylphenyl)dihydro-1H-pyrrolo[1,2-a]imidazole-2,5(3H,6H)-dione
can be used in the form of its isclated (S) or (R) enantiomers or mixtures thereof
in any proportions, including the racemic mixtures, i.e. wherein the two
enantiomers are present in equal amount; said enantiomers are (S)-1-(4-
Methylphenyl)dihydro-1H-pyrrolo[1,2-alimidazole-2,5(3H,6H)-dione (also identified
herein as NiK-16140), and (R)-1-(4-Methylphenyl)dihydro-1H-pyrrolo[1,2-
ajimidazole-2,5(3H,6H)-dione (also identified herein as NiK-16139); the racemic
mixture of said enantiomers is herein identified as NiK-13317.

The administration dosage of compound (l) can be varied according to the severity

of the neurotoxicity to be treated, the route of administration, the type of
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neurotoxicity. In the formula (I) the symbol Me means CH3. The

compound of formula (1), namely 1-(4-Methylphenyl)dihydro-1
H-pyrrolo[1.2-a]imidazole-2,5(3H,6H)-dione 20 can be used in the form of
A0 d98) or (R) enantiomers or mixtures thereof in anyPpIERAMIONE323
including the racemic mixtures, i.e. wherein the two enantiomers are

present in equal amount; said enantiogers are (S)-1-(4- Methylphenyl)di
hydro-1 H-pyrrolo[1,2-a]imidazole-2,5(3H,6H)-dione (also identified herein
alsd¥iKHie 6pHij ard R -ib- (dsh] ethy | pletieyl) dibpditte it - pyorr e[ B 2n2b-limitative

R Br R A e e R i oweer

919%e2dniiRisteation dosage of compound (1) can be varied according to the

aQvestiynRiniae Neeeieiinionks Bealers thesente ahadoHaiaEate0ntRighly
type of WO 2008/058988 PCT/EP2007/062323 6 chemotherapeutic
B UL<athdBaleh BRGNS RO AR AHEaFVE FereRhBgarng the
pyoxtg riize oK G 16Ny od i enedight)r dgslyi ke sgaespantircomprésely hebudeen dddress
mg. ' rimental part, t e -
00 AR R SRR AR oty e

BREFOARGUPBNIRS agfdResured BermRy the(IsyWiBtoiRePsECIPNifigrRitelipes of

drigarbe GaRARSREMAHATantl weedtaddesaghred fldeeiestBresent use
g{g}cbved much less effective or even showed no activity. The herein

URRRREdRASR) ¥ dBRIBBYNG (i), with respect to different types of
anticaliioer, algensngernodsifatesthie Widdsprendfaaplioabdifyafythe anticancer

' C i erapy. In addition, the
g%ﬁg%&rﬁ%fﬁ%?ﬁﬁg%Eh%%%@?e%ﬁ%?aeﬁicacy of anticancer
treatPEsRNAS YepBitad indRetBip epitneifal gartimndpreseinvinge Hiforpractical
HpgscHimmpubstianiial attituiadmprrvingrbeprasticalorBplicabiity Riguces the

it anti h therapies, in that it reduces the 15
RS CIBN SHEPoTEIa o VRS EaU L M e LapTigBRing! the

anticancer treatment.

The compound of formula (1) is preferably administered in conjunction with the
anticancer chemotherapeutic drug: this can be effected either by separate
administrations of the two compounds, or by administration of a single dosage unit
comprising an admixture of the two compounds.

The compound of formula (I) can also be used in advance to an anticancer
chemotherapeutic treatment, so as to prevent the development of CIPN. In this
case the treatment with compound (l) is started before the anticancer treatment
and possibly continues jointly therewith.

The compound of formula (l) are also useful in treating possible CIPN symptoms
developing after conclusion of the treatment with anticancer chemotherapeutic
drugs; in this case the treatment with compound (1) is started (or continued) after
conclusion of the anticancer treatment.

The compound of formula (I) was also found not to develop tolerance, which is of
fundamental importance for the pathology in point, where the therapeutic

intervention needs being continued over a long period of time.
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anticancer treatment. The compound of formula (1) is preferably

administered in conjunction with the anticancer chemotherapeutic drug:

this can be effected either by separate administrations of the two
BERPLUIEE8or by administration of a single dosage unit 20PE€3HMETg2aR
admixture of the two compounds. The compound of formula (I) can also

be used in advance to an anticancer ¢hemotherapeutic treatment, so as

to prevent the development of CIPN. In this case the treatment with
Bofapbandbipet sthribel Insesanthiow@nisindertiheatrsenef aarel possitiyion of a

gonbaugs ininthiths C@gﬁ%@é&%g&me@m ehfumula Abargitsmeseitore

in treating possible N symptoms developin after conclusion of the
FUGRERT MEMMERERUIERIRBIHMPRUMAHHRGS? Bhig Bardapment for the

treattmant ovittncosnpeuiad (thasreiartedi(ar @@v&mugda)@étgerfr@@nﬁwﬁlmmﬁheral

rtwe% ap(glclglI ceBteree iy ?nt The compound of formula (I) was also found not
5 devals ytgllerance which is of 30 fundamental importance for the

Ehﬁmﬁmﬂuﬂ@@hiomhéadlbh@ khevepeatiseintshrantioh prepdedaingescribed in

AROBYRCLBEE AR IS RGHAHRHIBE N/ [2r8RQRI0S8988
PCT/EP2007/062323. 7 A further ob{e@rt of the present invention is the use

B AN SRR Bt EMIESLIRPOP FEIARS (i G4 SHBRaTiiRGREPER Y said

sotvigderiberepf, fadthuene @r Mmorexszokcaneer whamaﬂmrapeuﬂ@r@gemacﬁmcer
the manufacture o a ed| ment for the treatment,of cancer,

R B BB R R e e M RS S ppoeptasle
sm@na;twcrhmmhmuﬁd plerantuMil) ikekpewntpethse dmpcah lasticancer
aﬁsﬁfym@r«aaééﬁ@cg&@ﬂ i Mgcazézpﬁ(%%%%fneﬁrwmq'@ﬁ@rw@@%yof formula

reference. A further object of the invention is a pharmaceutical
dbnHdaRIsn %%&%n@eséf@w&ﬁa dPeSABHA By AssstiangipwitRdical

pretyemoriariiccer ndschesmatigr@pasticorgents) indbe @liﬁmﬂaierapeutic
gres nce of harr{’hacelﬁ aII acce ?ble ex l%ep Igo Ilmlfatlo

ents .~ exert] FOIOXIC . S RamBi&U%R Banticancer
p?esent with e%pec?t ypeo anficancer P

chemotherapeutic agents to be used in association with the compound of formula
() are organometallic compounds e.g. cis-platin, carbo-platin, oxaliplatin,
ruthenium compounds, etc., Vinca alkaloids e.g. vincristine, vinblastine, taxol
derivatives e.g. paclitaxel.

The compound of formula (1) is present in the pharmaceutical compositions in any
amounts suitable for the needed treatment;indicative amounts range between 10
and 2500 mg, preferably between 50 and 1000 mg, most preferably between
between 100 and 500 mg.

The anticancer chemotherapeutic agent, if present, is used in any amounts
suitable for the needed treatment.

The pharmaceutical compositions of the invention can be adapted for the various
administration routes, and be provided for example in the form of injectable
solutions, solutions for infusion, solutions for inhalation, suspensions, emulsions,
syrups, elixirs, drops, suppositories, tablets, coated tablets, hard or soft capsules,
microcapsules, granules, microgranules, pellets, dispersible powders, lotions,
creams, ointments, medicated patches, etc. These compositions also include

sustained release formulations.
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chemotherapeutic agent to be used in association with the compound of
formula (1); suitably, they can be chosen among those currently used in

the medical practice; the invention is most useful when associated to
Woswustsspestherapeutic 15 agents exerting the highest neuPSIoER2007/062323
stimula. Example of anticancer chemotherapeutic agents to be used in
association with the compound of forngila (I) are organometallic

compounds e.g. cis-platin, carbo-platin, oxaliplatin, ruthenium
Compreipisietup)ofiabapatisEoids thgseinenstiadjornldestinesdaxohmonly used
QP%%PM%%&%QE‘ %ﬂ%SFoé{’; FHSYC%E}P%%”%QMOWH% %&R%?SEH% @éu ntity
the pharmaceutical compositions 1n any amounts suitable for the nee d

BRIAMNEHE; ngeatiodhmexpats dhRfedetween 10 and 2500 mg, preferably
BehwermBRanddPRa Mg, mestaeiaaklyhatwass betyrensd 00 anttration,

500 mg. The anticancer chemotherapeutic agent, if present, is used in any
Qﬁ@ﬂﬁ%r%s%‘if’é’ﬂféjf&qﬂéaﬁ@éﬂg&Treatment. The pharmaceutical
Tompositonsiafitheayveotiamcaonbe radapteekiopitresvatiotisas binders, fillers,
nistrati t d rQvided for le o)
e A S e Tl opprorarts and
Yesichapad s andisinbe spAipd.ielpceorderops, wilibpositesiesvedbiegyn in the
gaated tablets, hard or soft capsules, 30 microcapsules, granules,
micr?, ranule%ﬁellets, dis ersi%gwowders, lotions, creams, ointments,
MaiiREt PatiR OB XA HRE FMPSEiiBRYAIGD iIRIIREE SliSiaiRulyr agents.
éle atisftrgnatasi insudi¥ Gt2008/0580B8 A BIEB20 @D 62828 ddMeives such
cipi opionall ti osifi are th .
B o e ehgoiu
gigarais; erweIENG aaasleinelude expexeBiRsagiuSdRdbsaifataration
fﬂfé@&@l@@ﬁl@&h@éé@ﬁ%@%ﬂ&%@éﬁ@oﬂﬂﬁﬂrﬂéﬁ@éﬁfbnél king, filling or

referably supplied in dosage units. The compositions may contain _
SARAIRSE p@?ﬁs@él&z QDFAURDS G8lL repeated t0 disperse the active

agent in compositions containing large quantities of fillers.

The liquid compositions can be provided as such or in the form of a dry product to
be reconstituted with water or with a suitable liquid carrier at the time of use. The
liquid compositions can contain conventional additives such as suspending
agents, for example sorbitol, syrup, methylcellulose, gelatin, hydroxyethylcellulose,
carboxymethylcellulose, aluminium stearate gel or hydrogenated edible fats,
emulsifying agents, for example lecithin, sorbitan monooleate; non agueous
carriers (which can include edible oil) for example almond oil, fractionated coconut
oil, oily esters such a glycerin esters, propylene glycol or ethyl alcohol;
preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid and
if desired, conventional flavours or colorants.

For parenteral administration, fluid dosage units can be prepared containing the
active compounds and a sterile carrier. The active compounds, depending on the
carrier and concentration, can be suspended or dissolved. The parenteral
solutions are normally prepared by dissolving the compound in a carrier and
sterilizing by filtration, before filling suitable vials or ampoules and sealing.

Adjuvants such as local anaesthetics, preservatives and buffering agents can be
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diluents, tabletting agents, lubricants, detergents, disintegrants, colorants
and wetting agents and can be coated in accordance with methods well
known in the art. 10 The fillers include for example cellulose, mannitol,
fctews/asdssimilar agents. The disintegrants include starclpCT/EP2007/062323
polyvinylpyrrolidone and starch derivatives such as sodium starch

glycolate; the lubricants include, for example, magnesium stearate; the
wetting agents include for example sodium lauryl sulfate. These solid oral
advaptsitous|gatidm® peeparethwitbaenenentionatdeixing ifidingser thébmty the
iR aiods. The PRl oRRIRlIne S SRICRER LS RSIS e
active agent in compositions gontal rge guantities 0 lefg
YigeidPomipssRRyRS s Begprnsiheg @seswp@red grseotiallyfia thy same way,
wieducd tairfecrreonsiiuiRd with walshBBUAER a-aHitBbIe ighud fiTiehial; than

the time of use. The liquid composmons can contain conventional

diganived Qs &é@l?ép@ﬂ%@”z@eaﬂ@ﬁ e PYSIRPRSold ROy P Xide prior
wetbirigeBulpeeagelatingHay droniee ttatdetiuloses udfatiaxy methytesdtdlasean be

?M@H? r%n}f %éalv‘?:ﬁggd% P%q{%genat%rn?cglsk%gﬂ %n% %'S'Qé'”\% f eﬁxnetaimds

or exa In, sor |tan monoo eate non aqueous carriers
tan Wnﬁﬂea@mwétfﬁr)q@r Beangpieeditiondrsy, ﬁaoﬂoﬁﬁ@té@r@ocbrautramsdermal

Siy-esterssuaha g&cgw@ﬁt@raeweay'sn%ygem %wbequa%ay be

preservatives, for example methyl or propy benzoate or sorbic
EIGHELR T 3o RtE R TIBRE o 5 Pl i RGP B (o ancard
BothbuRt adiasn, fhsid Desagelugitaic@oheupiepased. contabaing t(rmuggtistad the

srmRedandasierlecanier Jheacive comaounds, depending s,

carrier and concentration, can esuspe de or ISSO e parentera
36 ischericAR BRNITANER: Piesarapasytidrsereimgng boaspoumdniied by written

SAHIBERNA SBIRIIbHB IRy RIigR heferaAllachabitakle vials or ampoules

and sealing. Adjuvants such as local anaesthetics, preservatives and
Dhies iageisia s bamaies Sy08E eluMa PIor PSR A BPEEs o

advantageously dissolved in the carrier. In order to increase stability, the
EXPERIMENTAL PART

Example 1
Synthesis of (S)-1-(4-Methylphenyl)dihydro-1H-pyrrolo[1,2-alimidazole-
2,5(3H,6H)-dione (NiK-16140)

Me

e

O Cul, K,CO,, DMF

In a 100 ml round bottomed flask fitted with a magnetical stirrer and a reflux
condenser are placed 10 ml of dimethylformamide, 1.2 g of (R)-dihydro-1H-
pyrrolo[1,2-a)imidazole-2,5(3H,6H)-dione, 0.456 g of copper iodide, 1.2 g of
potassium carbonate and 4.0 g of 1-iodo-4-methyl-benzene. The well stirred
reaction mixture is heated at reflux for 4 hours. After cooling, the solvent is

removed under vacuum (50°C, 7 mbar) and the residue is treated with 70 ml of
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composition can be frozen after filling the vial and the water removed
under vacuum. The parenteral suspensions are prepared essentially in
the same way, with the difference that the active compounds can be

S peadettstather than 5 dissolved in the carrier, and can b&GtaHeEH 323
exposure to ethylene oxide prior to being suspended in the sterile carrier.
A surfactant or humectant can be advantageously included to facilitate
uniform distribution of the active compounds. For topical administration,
ey cacepmisiiod thayniselubkhés fidtencaf @fftrahsdegaaic eoimdrs trqratcisfed

RYAEEG e ‘é?u}’a‘?écﬁhﬁo%%‘é% m%qlé(?do%rdN oL %%g%ﬂ@gdébérated

conventlona manner, 1or examp e, as describ |n the stan

EETOGIES ST BS r@‘éﬂbﬁmé%@%atqrbwﬁm%Quaﬂs@fsilwyis%mr(mgéeand

Sestaiaraaee wical arisaseyaiRkkeslmiftal e gesmeatiogiegyHs agaard
H|II Books). As |s th commc(ywmpractlse the compositions are normally
tﬁ olao)

o] ?@oaﬂfv{/ d instructions, for use in the treatment
candd®edo 5 The invention is now illustrated by the following non-limiting

@am?ﬁﬂeﬁl &BIM@H)AL PART Example 1 20 Synthesis of

yiphenylydihydro-IH-pyrrolo(1,2-a]imidazole- 2, 5(3H,
MEGanRD) resa-piitiveecar g sePREing racemak2C0O3, DMF 0
In a 100 mI round bottomed flask fitted with a magnetical stirrer and a
reflux condenser are placed 10 ml of dimethylformamide, 1.2 g of
B\ fo-1 H- 25 pyrrolo[1,2-alimidazole-2,5(3H,6H)-dione, 0.456 g of
@yppmsfsdide b2 g of gerassitmettarbbaalddhddbddigiafyrrolof1,2-ajimidazole-
9)9 él % é.l?%gg%gfhe well stirred reaction mixture is heated at

lux for 4 hours. After cooling, the solvent is

The title compound was obtained following the procedure described in Example 1,
starting from (S)-dihydro-1H-pyrrolo[1,2-a]imidazole-2,5(3H,6H)-dione.

mp: 150-151°C

[a]p:-139.9 (¢ = 0.4, MeOH)

IR and "H-NMR matched those of the corresponding racemate

Example 3

Synthesis of racemic  1-(4-Methylphenyl)dihydro-1H-pyrrolo[1,2-ajimidazole-
2,5(3H,6H)-dione (NiK-13317)

This compound was obtained following the procedure described in Example 1,
starting from racemic dihydro-1H-pyrrolo[1,2-alimidazole-2,5(3H,6H)-dione.

mp: 131-132°C

"H-NMR (300 MHz, CDCls, 8 ppm): 7.27 (d, 2H); 7.24 (d, 2H); 5.79 (m, 1H); 4.45
(d, 1H); 3.73 (d, 1H); 2.72 (ddd, 1H); 2.70 (m, 1H); 2.47 (dd, 1H); 2.38 (s, 3H);
2.08-1.98 (m, 1H).

IR (nujol, cm™): 1722, 1515, 1376, 1328.
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removed under vacuum (50C, 7 mbar) and the residue is treated with 70
ml of WO 2008/058988 PCT/EP2007/062323 10 ethyl acetate and the
insoluble is filtered off. The organic solvent is then washed with 20 ml of
saturaiesdesCl solution, dried over Na2S04, filtered and evepouatad7/o62323
under vacuum. The residue is triturated with 30 ml of diethyl ether and

then crystallized with 20 ml of isopropgnol, obtaining 0.92 g (y = 47%) of
the title 5 compound as an off-white powder. mp: 149-150 C [alD: +138.2
&xarfiple MIcOH) IR and 'H-NMR matched those of the corresponding

ra_celzmat 20 Exa Ba? fz ) nthesis of
(ﬁ)‘{f- %Cfpcfgeny fg y%ro IH-pyrrolo[1,2-a]imidazole-
2,5(3H,6H)-dione (NiK-16139) The title compound was obtained following

WﬁrPEH&%‘i’M%%&%EP%'H%@ﬁ&J aveléfrset&@'egtﬂg%ﬁéa!w?faé By 0)

H-pyrrolo[1,2-a]imidazole-2 dlone mp: 150-151 C [a]n: -

el 'We@ﬁrm%ﬁe\ﬁmﬁﬁqwﬁ%&fﬁé&m@@% fHeldisrrsspeiaaing sing three
Wéﬁ@y@@rﬁ?&ﬂﬁ%ﬁ@@ M@lﬂé!ﬁ@ff @e&iGe, paclitaxel and oxahplatm For

1 4-Meth dihyd I lo(1 dazole- 2,5( d
i%?%‘lxﬁg‘% gf(z Pﬁ% i Jgﬁ;ﬁ’ﬁé&&gﬁéﬁ%&%{@g 8 gall ynSsed in
ﬂesnn@é‘dﬁfﬂ Exasripkieti \Astarttnﬂgﬁ&mm pectendiis dihydro-1

Hen%smgi%@u?& ﬂ?e?sowe?eﬁ@d 'af) rq“eﬂg &g?émz%é% %%@Wﬁgow

Eﬁ! "fﬁlﬁlﬂjtgdz%%gwﬁil}at@f’r@f(dwﬂfﬂé; Z;éi(ﬁndmyhelam(eamg e Jodigwing
(B a3EntZs88ed88s(m. 1 H). IR (nujol, cm-1): 1722, 1515, 1376, 1328.
Vincristine was administered i.v. (150 pg/kg), every two days until a cumulative
dose of 750 ng/kg was reached. Paw mechanical iper-sensitivity was evaluated 4
days after the last vincristine injection (Marchand F. et al. 2003, Brain Res.
980:117-120).

Taxol neuropathy was induced by i.p. administration (0.5 mg/kg) once a day, on
days 1, 3, 5, 8. Cumulative taxol dose was 2 mg/kg. The pharmacological test was
performed 14-18 days after the last taxol injection (Polomano R.C. et al. 2001,
Pain 94:293-304).

Oxaliplatin was administerd at the dose of 2.4 mg/kg for 5 consecutive days every
week, for three weeks (15 i.p. injection). The cumulative dose of oxliplatin was 36
mg/kg (Cavaletti G. et al. 2001, Eur. J. Cancer 37:2457-2463). Test was
performed 48 h after the last oxaliplatin injection.

When a chemotherapeutic injection was to be given on a same day as
behavioural testing, rats were injected after the measurement was taken.

Paw mechanical iper-sensitivity was determined using a Randall & Selitto
apparatus exerting a force that increases at constant rate (32 g/s) in agreement
with Leighton G.E. et al. (1988, Br. J. Pharmacol 93:553-560). The stimulus at
which rats withdraw the paw was evaluated before and at different times after
drugs treatment. Results represent the mean of mechanical thresholds expressed
as grams. To avoid any possible damage to the animal paw the maximum applied
force was fixed at 240 g. The following result were obtained.
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30 WO 2008/058988 PCT/EP2007/062323 11 Example 4 In-vivo
pharmacological testing With the aim to detect the neuroprotective effects
of the compound of formula (I) 5 on CIPN, we have developed different
rAOrPedeRrssBthis pathology, using three different systemic BOBiRRR007/062323
schedules of vincristine, paclitaxel and oxaliplatin. For comparison, the
anti-hyperalgesic drug gabapentin, a g@mpound clinically used in treating
CIPN, was tested with the same protocols. Peripheral neuropathies were
induced in rats (adult Sprague Dawley 150- ZOOg), 10 by repeated

) i Using the followi
Qd{ﬂﬁﬁn% sgﬁlﬂa\/%@nc stlne was acﬁ O e (150 gy

treatme edules ministered i.v. (150 ug/kg), every
two days until a cumulative dose of 750 ug/kg was reached. Paw

mechadinal dressensiivity s §Y Rluatethdridmesialienig svibsiislingrked
injection (Marchand F. et al. 2003, Brain Res. 15 980:117-120). Taxol

ABArdpaIng9sds mm"ﬁﬂl }Hp%ﬂﬁﬁﬁﬁ'aﬁ‘én ! @%/I{aybrfé@ a'gdycipn of
dayhanidab @mpmmwammmdsemﬁemg/&g Wq:mwmaedlqggzmcam

R S e e DA P S L R BT g o
eRWRIA PhofR@ TN @oﬁ%ﬂtﬁ@ daysv@rerp-avedRr! f8OtHred eeky1Bom

EBIPIRGTPE) rdheeHm 8 d9se-Rb@siRyN tRIAOLCayalest
e?al 2001r Eur. J. amr 3 :2457- 24(15';?22 Tg\é,@t%véfsn peréj)rmed 48 Insame

Qﬂé?’ti?ec'l‘&& ghanpisienliRatistesimn it i ARS SRR HietgEh dr4aid of
tnheighititaanaeisamerteyhise 2z dnebavidoralktesting, rats were injected

after the measurement was taken. Paw mechanical iper-sensitivity was
determined using a Randall & Selitto apparatus exerting a force that

INCRYRseRy aitisomaanteis (IR epppmiagpeemidhil 3317 (both at 30 mg/kg; i.p.)
were administered daily during the last five days of vincristine treatment. Paw
pressure tests were performed 1 hr before and, 1 and 12 hr after the last
compound’s injection. After repeated treatment gabapentin had no significant
effects on mechanical hyperalgesia at any times tested. NiK-13317 exhibited a
statistically significant (p < 0.01) anti-hyperalgesic effect 1 hr and 12 hr after the
last administration, without development of tolerance (Figure 2). Interestingly, NiK-
13317 induced a statistically significant effect (p < 0.05) also 23 hr after the 4™
administration.

b. Taxol-induced peripheral neuropathy

Like vincristine, also taxol treatment produced a significant mechanical
hyperalgesia. In this model, NiK-13317 (100 mg/kg given orally) significantly
increased the rat paw pressure threshold 30 and 60 min after treatment. On the
contrary, the reference standard gabapentin, in the same experimental conditions,
was not able to induce any anti-hyperalgesic effect (Figure 3A). This lack of
efficacy was consistent with the previous data obtained using the vincristine
hyperalgesia model. NiK-13317 is also active after i.p. (30 mg/kg) and iv (3
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with Leighton G.E. et al. (1988, Br. J. Pharmacol 93:553-560). The
stimulus at which rats withdraw the paw was evaluated before and at
different times after 30 drugs treatment. Results represent the mean of
mechagicadghresholds expressed as grams. To avoid any passip®07/062323
damage to the animal paw the maximum applied force was fixed at 240 g.
The following result were obtained. W(;2008/058988

PCT/EP2007/062323 12 a. Vincristine-induced peripheral neuropathy

H@&i@jaﬂtsca%@ SHrlﬂﬁlﬂTr@Hg@dr"rﬂr:ﬁ%ﬁ@l)ﬁ- @’Hﬂ@iﬁ%m,trgi@a%ami L}gfpduﬁ]%%d of
marked .5 a rolonge anica eralgesia as evident from the
9@(%%98@%%“%88%&%%‘1' r%@? ﬂ%%?ur@%?&'ﬁ%ﬁof treated rats. A
pronounced significant reversal of vincristine mechanical hyper-sensitivity

i . xample 3 (NiK-13317) given
g?ﬁé@?g 'gﬁg%%% %&L%%m%ﬁgn atment (Figure 1).

Interestingly, gabapentin, given at the same 10 dose, lacked of any

$Sigpifigant afiemitstMitod 381 HanheaRarentBIveredenid0fraMaw pressure
significant activity on vehicle treated animals. In sub-chronic experiments,

BaRRAEHBY Kile1931y It A IR, VAR hdrRRiReNe e 4)-
tMekirgutheHgst fivgeday oad vibiciisto afireadnieotwidaks A&riptessteateritt. Nik-
f nd 12 hr after the last.comppund's .
e A R Mo R g
sierireHaraeat Ayp dreligesiaxatialaliniiiestrestéd OMRPL8Bd 7agkhibiteatian was

piatisticadlysigRificant @2y O ALrmbhRerRIgesineitesh 1 ikangh12 B5ted for

after the %t administration, without development of tolerance (Figure 2).

| , . ; 2)
IEAIRYYYRARKS /32PN R 2SI adan Nirlifidaniastiaiisgrton and
096)catsalipBatin afiectitye. 4'h administration. b. Taxol-induced peripheral
neuropathy 25 Like vincristine, also taxol treatment produced a significant

HdbRanieandhignerdiedid3 14 aagpeed!, Iexens3l pXalptatiyRdugkenecrease
erathe:algacaRbsnieraasadtaeirat RavRI s BRIt AR RRLERH the
rsrggﬁea fi[reerattl;%g;%rtngc tég)ur?ethd‘?splayed only a moderated anti-hyperalgesic effect at
the third week (Figure 4).

Pharmacodynamic experiments performed after 3 weeks of oxaliplatin treatment
showed that NiK-13317 given orally was active at 30 min and 4 hr after
compound’s administration. At 100 mg/kg, the compound was still active after 8 hr
of treatment (Figure 5B). Interestingly, gabapentin displayed only a moderate
effect after 30 min of treatment (Figure 5A). Neither NiK-13317 or gabapentin
induced significant effects on vehicle treated animals.

Similar results were obtained in tests using the (S) and (R) enantiomers of the

compound of formula (1).

Example 5

In vitro combination studies with taxol, oxaliplatin and vincristine

In order to verify if the use of NiK-13317 for the treatment of CIPN would not affect
the efficacy of anticancer treatments, the effect of NiK-13317 on cytotoxicity of
known anticancer druQs was examined in vitro using HT28 human colon

carcinoma cell line.
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contrary, the reference standard gabapentin, in the same experimental
conditions, was not able to induce any anti-hyperalgesic effect (Figure
3A). This lack of 30 efficacy was consistent with the previous data
otaimedsasigg the vincristine hyperalgesia model. NiK-133Fis@e0/062323
active after i.p. (30 mg/kg) and i.v (3 WO 2005/058985
PC1/EP2007/062323 13 mg/kg) at 3390 min from administration.
Gabapentin, given i.p. or Lv. lacked of any significant effect (Figure 3B

amd%é%wé\mbtbdi @mlicrﬂasmngiwee ra.erirrrsetai B@IW@QFzﬁt\Jés%nd after
rease, In sur

nistration ofoxal Iatln d ade
R B R T B ETag anc
yycigtnehatoneyperial gesiiinattn o bdin docadasinghoonwerikstivetad OfiK-13317
Efﬁﬁﬁme{g 1%%0%@13\%}%@&9&%”%%’%@R%%@%]Mcﬁg&]'W\%tt%%cpé)ctrwty

aily 10 starting three days béfore oxaliplatin treatment

100 mg/kg) on
‘?dﬂﬁfgéﬁﬂmr‘ﬁ@i?atl%ﬁﬁ)/vgas parfdREENN fRE8ambilgayS@ence) following
mwmemerameuacdme@maﬂaﬁés Wﬁ:éeAer!rtegr&remneﬁhamlﬁ@étaboncauy active

e¥| era sra ever week 3‘19 after Ni Kf 17 ad a#i)n

R e S B e w'ﬁri@ri stgroducing
Arévpinestoxaliitatn-ndaseddeamiogsy | AEQRMEcMaltichbtinle Stealdeat @Erkin
Schgg‘eﬁ*@ﬁﬁg @Q%BQS@@@E"E@%H&Q W!W&U&?&Q‘ Aduced

le displayed only a moderated anti-hyperalgesic effect at the t?nrd

%%wrr%ar@mom&ar%%ﬁ%%&%@emﬂe%a&wﬁ%&weﬁp@weeckgves

afthxatiptatiodretime nveraovm i inatdlifn 18R1f giveneatmineasairations
30 min and 4 hr after 20 co pound S admini tratlon eAft 00 m kg,

%Or%%%dawgg diPadie Atfers B3I TR at Or%?ff—cg B) °In grestf‘lﬁﬁf% for
geibapetitin digslayedisnly a moderate effect after 30 min of treatment

(R iRcHs NG BinbRh RS ARRARE RERCKIINERA ?&Q@&%Qrcﬁg%téffect

on vehicle treated animals. Slmllar results were obtained in tests using the

(Bsha%((%"éﬁarﬂfo?népé of thY and 36 uM respectively, with a maximal effect

observed at 100 nM for taxol and vincristine, and 100 uM for oxaliplatin, in
agreement with literature data (Perego P et al. 2001, Cancer Res. 61:6034-7;
Raymond E et al. 2002, Mol. Cancer Ther. 1:227-35; Fogler WE et al. 1995, J.
Natl. Cancer Inst. 87:94-104).

Results obtained in combination experiments clearly showed that NiK-13317 (from
1 to 1000 uM) did not modify any cytotoxic effect produced by all the anticancer
drugs tested.
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25 compound of formula (I). Example 5 In vitro combination studies with
taxol, oxaliplatin and vincristine In order to verify if the use of NiK-1 3317
for the treatment of CIPN would not affect 30 the efficacy of anticancer
treatments, the effect of NiK-13317 on cytotoxicity of known anticancer
drugs was examined in vitro using HT29 human colon carcinoma cell line.
WO 2008/058988 PCT/EP2007/062323 14 HT29 cells were plated (4000
¢§I}%‘¥/ell) in 96-well tissue culture plates, and, after 24h, treated with
xedeBncentrations of anticancer drugs (taxol, oxaliplatin and vincristine)
alohe OsénocerabinBHORMEIIRRIRREING concentrations of NiK-13317
(from 1 to 1000 pM). After 72 hours, cells were lysed and cell metabolic
activity 5 was quantified with ATPlite kit (Perkin Elmer Life Science)
following manufactureféerecommendations. The ATP present in all

metabolically act gells catalyses a reaction of transformation of
D-luciferin by L e, producing a luminescent signal measured using
a

VICT TM1 4 abel Reader (Perkin Elmer). Results were
expressefd as percentage of luminescence produced (i.e. 10 ATP
progced).c d to the control. Complete concentration-response

cuRles with anticancer drugs were constructed in order to identify the
concentratioQé) producing a submaximal and a maximal cytotoxic effect.
to be utilized'tor combination experiments. Taxol, vincristine and
oxaliplatin produced a concentration-related cytotoxic effect 15 with IC50

ades f jvely, with imal effect
Zbﬁe:‘i(‘;ed'ifﬁf”gg%%”ff?ﬂ‘;‘fﬁ e 20 e o B

SEMENEWTN R PAhertRine(PRdgdupast erzoots CancetoRiey.

)
agre
61:6034-7; Raymond E et al. 2002, Mol. Cancer Ther. 1:227-35; Fogler

WE efql. 19901 pSsancer Inst. 87:94-104). 20 Results obtained in
comhination expe%rl?lﬁcztr#% 'ﬁe@rﬁ?’@%’"&%’eﬁ’ thaPRIRRYABPF frERuia (1) is in the

orm of isolated () or (R) enantiomer, or as a mixture thereof.

3. Use according to claims 1-2 wherein said neurotoxicity is induced by an

anticancer  chemotherapeutic agent selected from organometaliic
compounds, Vinca alkaloids, taxol, and derivatives thereof,

Use according to claim 3 wherein the anticancer chemotherapeutic agent is

selected from cis-platinum, carbo-platinum, oxaliplatinum, ruthenium
compounds, vincristine, vinblastine, paclitaxel,

5. Use according to claims 1-4, where the medicament is sultable to

administer a pro-Kg amount of compound of formula (1) comprised batween
0.5 and 50 mg.

8. Use of an association of & compound of formula (1)

AMENDED SHEET

MCSLLP



1 to 1000 pM) did not modify any cytotoxic effect produced by all the
anticancer drugs tested. 611CS1_| P 15 CLAIMS 1. Use Of @
compound of formula (I) Me /t N 5 (I) or a solvate thereof, in the MCSLLP
manufacture of a medicament for the treatment and/or prevention of
chemotherapy-induced peripheral neurotoxicity. 10 2. Use according to
claim 1, wherein the compound of formgla (1) is in the form of isolated (S)
or (R) enantiomer, or as a mixture thereof. 3. Use according to claims 1-2
wherein said neurotoxidity is induced by an anticancer chemotherapeutic
agent selected frgmgrganorrmetatlic 15 compounds, Vinca alkaloids,
taxol, and deriv3 hereof. 4. Use according to claim 3 wherein the
antic r chemriothérapeutic agent is selected from cis-platinum,
carbqg-pla Auy, oxaliplatinum, ruthenium compounds, vincristine,

vinbi 'Wel. 20 5. Use according to claims 1-4, where the
meQicament is suitable to administer a pro-Kg amount of compound of
formula (I) comprised between 0.5 and 50 mg. 25 6. Use of an
association of'A compound of formula (1) AMENDED SHEET MCSLLP
16 Me :

or a solvate thereof, with one or more anticancer chemotherapeutic agents
in the manufacture of an medicament for the treatment of cancer,

7. Use according to claim 6, wherein the compound of formula (1) is in the
form of isolated (S) or (R) enantiomer, or as mixtures thereof,

8. Use according to claims 6-7, wherein the anticancer chemotherapeutié

agent is selected from organometallic compounds, Vinca alkaloids, taxol,
. and derivatives thergof.

9. Use according to claim 8 wherein the anticancer chemotherapeutic agent

Is selected from cis-platinum, Garbo-platinum, oxaliplatinum, ruthenium
compounds, vincristine, vinblastine, paclitaxel,

10.Use according to claims 6-9, where the medicament is suitable to

administer a pro-Kg amount of compound of formula (1) comprised between
0.5 and 50 myg.

11. Pharmaceutical composition comprising a compound of formula (1)

AMENDED SHEET
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J'N (1) or a solvate thereof, with one or more anticancer chemotherapeutic
agents, 5 in the manufacture of an medicament for the treatment of
cancer. 7. Use according to claim 6, wherein the compound of formula (1)
is In the form of isolated (5) or (R) enantiomer, or as mixtures thereof. 10
8. Use according to claims 6-7, wherein the anticancer chemotherapeutic
agent is selected from organometallici¢ompounds, Vinca alkaloids, taxol,
and derivatives thereof. 9. Use according to claim 8 wherein the
anticancer chemg z tic agent 15 is selected from cis-platinum,
carbo-platinum¢dxaliplatinum, ruthenium compounds, vincristine,
vinblastine, paclifaxek 10, Use according to claims 6-9, where the
medieament js’suitable to administer a pro-Kg amount of compound of
forW prised between 20 0.5 and 50 mg. 11. Pharmaceutical
compos prising a compound of formula () AMENDED SHEET
t1E5LLP 17 Me Q () 5 or a solvate thereof, in association with one or
more anticancer chemotherapeutic agents and optional pharmaceutical
excipients, for use in the treatment and/or prevention of peripheral
neurotoxicif;l/)induced by said chemotherapeutic agents, 10 12.
Pharmaceutical composition according to claim 11, in the form of a

dos nit. wherein the compound of formula (1) is present in amounts
rang;faﬂg %Jrogrﬁhfb to gl‘fﬂ (?ﬁg.' 3 PERFRIRR UMER confpoRitionaecatlingnosr
to cléftfmethgmaeitiargeotmpounebtional pharmaceutical excipients, for use in

the treatment and/or prevention of peripheral neurotoxicity induced by said
chemotherapeutic agents.

1 2.F’hannaceutica.l composition according to claim 11, in the form of a dosage

unit, wh_erein the compound of formula (1) is present in amounts ranging
from 10 to 2500 mg.

13. Pharmaceutical composition according to claim 12, wherein the compound
of formula (1) is present in amounts ranging from 50 and 1000 mg.

14.Pharmaceutical composition according to claim 13, wherein the compound
of formula (1) is present in amounts ranging 100 and 5100 mg.

16.Compound of formula (1)

Me

o

o)
0

AMENDED SHEET

MCSLLP



15 of formula (1) is present in amounts ranging from 50 and 1000 mg.
14.Pharmaceutical composition according to claim 13, wherein the

compound of formula (1) is present in amounts ranging 100 and 500 mg.  MCSLLP
20 15. Compound of formula (I) Me O N Nom O (I) AMENDED SHEET

MCSLLP 18 or solvate thereof, for use1g the treatment and/or prevention

of chemotherapy- induced peripheral neurotoxicity.

or solvate thereof, for use in the treatment and/or prevention of chemotherapy-

induced peripheral neurotoxicity.



