1 "Drug active in neuropathic pain" DESCRIPTION FIELD OF THE | NVENTI ON The
present invention relates to a novel indazole, to a process for 5Spreparing
it and to a pharnaceutical conposition conprising it. The invention al so
relates to the use of an indegrlgeadtie RMRRAGHAEICPARAr Maceut i cal
conposition that is active in the treatnent of neuropathic pain. PRIOR ART
10Chronic pain represents a series %Esﬁzﬁlﬁggﬁi es from which, on average,
about 10-20% of the adult popui:@ﬂ@@)FsyﬁEelmE@{?}@i c pain is generally
associated with clinical conditions characterized by chronic and/or

degener ati ve | esTlompreseint onientipairelatied foea sofelandazalectopaiprocessrioy by t he

duration. Acut Ir a ratj of ) 2eks, rrel at ed
W th recov?ry F&Qﬂ}%ﬁ%ﬁ %@‘ﬁ’tagﬁﬁ%‘g‘ﬂ%&' ?%’%gﬁvﬁﬁﬁx(ﬁoﬁiﬂlﬁng ﬁuﬂﬁ% i nt ense
efforts, surgiigagntion digbtralatésiceineands ohsn irRiadotdrlprégearinda t he ot her
hand, chronic pain persists for ,r,mntgz,and,ev,en g?ar%, cau inL% muscul ar
tension, |im tRRMASEHIEY COMROSHRN thadisagfvelpbeitieatiragnt %%'é? @ 20Typi cal
exanpl es of pajhalcogdigs characterized by chronic pain are rheumatoid
arthritis, osteoarthritis, fibronyalgia, neuropathies, etc. [Ashbum MA
Staats PS. Managenment of chronic pai NRIQBART 1999; 353: 1865-69].
Chroni c paian, a i il 8 i 1 Qi al : ilitating
25and is gogausgégmlﬁéélhor%ﬂbﬁeﬁﬁg S%Q%%@F@?@r@'%ﬁrﬁm“ﬁ‘gbu@ﬁﬂy of life.
Econom ¢ and saa@rage datradd O-20% afltbe adaltlpmpulationTdfeas.aClyemic pdinugs
currently used in the treatnent. of . neuropathi c pain_include non-steroidal
ot Lt 1 am STl eSOy B Bk, SR SrreBred Y hBE ce . “and
anti convul santgnd/¥paédersrativdMyisngan RJ, Neuropat hi ¢ pai n: aeti ol ogy,
synptonms, nechanism and 2 managenent. Lancet 1999; 353: 1959-1964].
However, chroni cCRAINE PaRAITTErsfEemiacuiapaienatipabhitie guration: SCHE or i ousl y
difficult 150 t5&athad 4 Juldien Yr bR HATLH W¥eRY Aol APAtBd WilNRBYERE | Y. the
h
devel opnment of novel drugs has al ways been one of 5the main objeéctives of
t he phar maceutfremlthe eyest that caused the pain (trauma, burns, intense efforts,

surgical or dental interventions, and the like). On the other hand,
chronic pain persists for months and even years, causing muscular
tension, limited mobility, fatigue, loss of appetite and apathy.

20 Typical examples of pathologies characterized by chronic pain are
rheumatoid arthritis, osteoarthritis, fibromyalgia, neuropathies, etc.
[Ashbum MA, Staats PS. Management of chronic pain. Lancet 1999;
353: 1865-69].

Chronic pain, and in particular neuropathic pain, is often debilitating

25 and is a cause of loss of working capacity and of poor quality of life.
Economic and social damage thus also follow.

The analgesic drugs currently used in the treatment of neuropathic
pain include non-steroidal anti-inflammatory drugs (NSAID), anti-
depressants, opioid analgesics, and anticonvulsants [Woolf CJ,

30 Mannion RJ, Neuropathic pain: aetiology, symptoms, mechanism, and



In addition, despite the nunerous researéh efforts directed towards
identifying a suitable anal gesic conpound, there is a significant nunber
of patients whose pain condition still lacks a suitable treatnent [Schol z
J, Wolf Q. Gaanu§ementlueincesi 999;83: MeBecios42002; 5: 1062- 1076] .
Certain drugs active on the serotoninergi ¢ systemwere consi dered capabl e
of controlling cAPWRVer SAreniarain, @NEdn Piacitwar RRUIPBBEY G PRINS n. Pat ent
appl i cations S A - ! - ous conpounds
of formula 1: E’T@?T?“%@'@é@é@ S@aﬁéﬁgé%s{@ﬁ@ eéshednlrlllt%e by an aryl,
possi bl y substCounseguentiyhthe dsusiepmenioof ned dergsonasiplwaksdmsmenti one 00 t he

abovenenti gne ; .S, L he - f la (A have affinity
towards th S&quﬁg'ﬁcﬁj%?tévtegnoéﬁgggﬂggﬂggﬂtlcgfrn%’(%ﬁ}/'st or antagoni st of the
serotonin, 20 and additiers deephe shiggamiceous reseaect bEONS direbiedttorardent of
gastrointesti ngl ﬂ{)tl | i té' di sorders, uri naré i hcont i nence c?r di ac
arrhyt hm a and9eBHYING @ SEIYELNARGSIHTAMPOHEEr bieke 2 819 PUbiRSSr der s

and anxi ety. of patientSwh68é paRPLoEdibBEI Mok CORIIRbRIBEaMREhtEP 1 646 387
d le d for prepari gﬁia phar maceut i cal

relate to the 25use of indazol e derivatives | .

conposi ti on 3ISchaiz J,IVaelfiGde Gan waconauat peint? Nat Meusapeddd; &: f8PA; t hese
i ndazol e clal%ri v@_]‘i ves being represented by formula 2 below. (2) in which
X may be or , and, when X is N, Ris hydrogen, and when X 5is CH, R is
a hydrogen at omCaeartaipdiragylactiveop,thasesdteyinergic lsysteim weae consibdeesatc hed
chain containin fromhl to |E ca[jbon atons, - an_al .kolx¥ with a linear or
branched chai n° QP pglrbtrc[) A CRrQEC §a@a?%w F?fl’rg%? GFUL I'Sd)éf’wq'atom

Pat ent appl i cat i PateW 3PP LR 48P Ped 6B AP artd v OVB/H658FFd| glientoi ndazol e
derivatives for preparing a pharmaceutical conposition that is active in
the 10treat rrerﬂurg?r%r‘@rﬁgféo sof fegidack: t he i ndazol e derivatives

di scl osed in W2004/ 101548 are represented by fornula 3 bel ow (3)

where Ra is H NH2C(0), CH3C(0)® S02; SO02NH, |inear or branched
01-C3 al kyl, linear or branched - al oxy,NMF@{gen; Robis H 15
aryl - (G - | kyl optionally substituted

| i near or branched Cl1-C6 alkyl;
with 1 or 2 hal ogen atons, a&n- C3 al kyl group or a Cl-C3 al koxy
group; Re is hydroxy, am ngQ i- (£1-03)al kyl -am no,
tri-(G -C3)al kyl -amoni onethyl, Nitro, trifluoromethyl, nitrile,
CH3C(0) NH, CH3SO02NH, CH3S02, R R’ 2, where R and R' are H, or a linear
or branched 01-C6 alkyl , Rd isAH hydroxy, am no, di “(1)
included those where R6 is represented by an aryl, possibly substituted
with a hydroxyl or halogen group. According to the abovementioned
documents, the compounds of formula (A) have affinity towards the
5HT4 receptors and act as partial agonist or antagonist of the serotonin,
20 and it has been suggested to use them in the treatment of
gastrointestinal motility disorders, urinary incontinence, cardiac
arrhythmia and central nervous system disorders such as memory
disorders and anxiety.
Patent applications WO 2005/013989 and EP 1 646 387 relate to the
25 use of indazole derivatives for preparing a pharmaceutical composition



20( C1- C3) al kyl -anmi no, tri-(Cl-C3)al kyl ~aémoni onet hyl, nitro,
trifluoronmethyl, nitrile, CH3C(O0)NH, CH3SO02NH, CH3S02, R R'NS02, where R
and R' have 4 the neanings stated above, with the proviso that when Ra
3“? Rd are FOtthalr']is agﬁkﬂa ifbhé GeatarRpE @Ip%éu,ro;idﬁlfﬂa pBﬁh,ﬂ%s_@Q{daEM@rd@Ny%tives
nfortunately, the drugs active on_t serotoni nergic systemthat are
currently useob%%ﬂ/@pé?s%éte;ﬁa/fam}@?gé) W-ects which are due to the | ow
5sel ectivity towards other serotoninergic receptors, which often oblige
st oppage of the treatnent or'¢vo¢$ance treatmenf—T R the case of
particul ar types of patients wio, “besi/des e Rregenc f chronic pain,
present conconitant pathghogi condi NLoHs on spetgj++c systens, such as
t he cardi ovascul ar syst \,point of fact, interaction with the

serotoni nergi c system
Eiciﬁle, may give rise to adverse effects on
h

t he cardi ovascul ar system indydcing effects on the heart rhythm I n
addition, interactions with the hERG i on channel have bee )observed,
15whi ch may be responsible for adverse side effects in the’cardi ovascul ar

system DESCRI PTL Wmﬂaﬁedewg%H%}%?, V¥Hetn %féZNrF@Yg %?%q’efnf)'a’ﬁ@w en X

surpri si ngl%, t hat group or mu 2 1s‘represented by a
car boxyl i ¢ dor ialQtemyis@ahysorgani domgr @ bpdroxH greumpo@haswibi adioéaratul a ( B)
mai ntai n theiry aeIdNHaM, &%mgmm A Earbdh éﬂ%n{sf‘ﬁﬁ S%Efwﬂﬁ B'liﬁééryort owar ds
the S5HT4 serotoninergic receptor and Increased sefectivity wth respect to
t he ot her ser dren¢hedrajiain ¢antziping fromahtd 3 odkrd etanne onERBlageamt@n. Thus, the

present inventi ot Hpfisatiod \R02BIPIY A I BHhE uEd bf cerflin indazdEiOH2 P

derivatives for preparing a pharmaceutical composition that is active in the
10 treatment of chronic pain. Some of the indazole derivatives disclosed in
W02004/101548 are represented by formula 3 below:

H Rc
O N N
Rd
Ra
\N
/
N
\
where R, is H, NH,C(O), CH3C(O)NH, CH3SO,, CH3SO,NH, linear or
branched C4-C; alkyl, linear or branched C4-C; alkoxy, or halogen; Ry is H,
15  linear or branched C4-Cs alkyl; aryl-(C4-C3)alkyl optionally substituted with 1 or
2 halogen atoms, with a C4-Cs alkyl group or a C4-C3 alkoxy group; R. is
hydroxy, amino, di-(C4-Cs)alkyl-amino, tri-(C4-Cs)alkyl-ammoniomethyl, nitro,
trifluoromethyl, nitrile, CH;C(O)NH, CH3SO,NH, CH3SO,, R'R"NSO,, where R'
and R" are H, or a linear or branched C4-Cg alkyl , Ry is H, hydroxy, amino, di-

20  (C4-Cy)alkyl-amino, tri-(C4-Cs)alkyl-ammoniomethyl, nitro, trifluoromethyl,
nitrile, CH3C(O)NH, CH3SO,NH, CH3SO,, R'R"NSO,, where R' and R" have



5 carbon atons, Yis CHor N, and p is-ah integer between 0 and 3 and
preferably 0 and 1, and salts thereof, either acid-addition salts
wi th a pharmaceutically 5acceptable organic or mneral acid, or

base- addi tion malnﬁéanvmgtsfst@te@babwwmtthg@Pdvﬁfsoatﬁgtaph@bkga@d gaatebsth HYi ner al
base. In aseclgnd as thS pre e&cklnvention relates to a
phar maceut i cal 2Rl w@ﬂ?@ O¥ffective amount of a conpound of

formula (0: i anfM‘!Urﬁlshely, th8 dlrﬁgsaadtlk/éleﬁfthé)éerbfoam@@ds_\?dt&ﬁ|thzﬁra%lp
cont ai ni ng between 1 a%dd car bon, at ons, an 15\@ s an
RePbof

i nt eger bet weetENAnYSE hayestids and § ‘(‘Fr%ﬁﬁ%ts Wh'ﬁhd‘r%g'i’?? ei t her

aci d- addi t ison sedtisitproards e sersienihérgRl rb&epﬂ@@em@hbﬂe@bumlsﬁowagm ner al
acid, or base-addition salts with a_pharnaceuti cal lé accept abl e organl c or

m neral base, Adle HeAMeRser dypidangs ohHeRRENE B g case BRabFeard¥ResHient . 201 n
a third aspectpatich® W& pesities theaitbsdntelotLBloBR dah, PrédedtesfcohManpr epari ng a

compound of f Opgachl)loglgal condlﬁonsoon specific systems, such as the cardiovascular
system.

10 In point of fact, interaction with the serotoninergic system, and even more
particularly with specific subreceptors such as 5HT4z or 5HT,4, may give rise
to adverse effects on the cardiovascular system, inducing effects on the heart
rhythm.

In addition, interactions with the hERG ion channel have been observed,

15  which may be responsible for adverse side effects in the cardiovascular
system.

DESCRIPTION OF THE INVENTION
It has now been found, surprisingly, that when the group R of formula 2 is
represented by a carboxylic or alkenylcarboxylic group, the compounds of

20 formula (B) maintain their action in neuropathic pain, with increased affinity
towards the 5HT, serotoninergic receptor and increased selectivity with
respect to the other serotoninergic receptors and towards the hERG channel.

Thus, the present invention relates to a compound of formula (1):

0
@) H —
N\/CN N
Y CH, 0 OH
\/N
N
\ ()

25 in which:

R is a linear or branched alkyl group containing between 1 and 3



CH2 p OH in which Ris a linear or -bPanched al kyl group contai ni ng
between 1 and 3 carbon atons, 5Y is CHor N, and p is an integer between 0
and 3, preferably 0 and 1, and salts thereof, either acid-addition salts
wi th a phar maceugdrbeh layoragscept abl e organic or mneral acid, or
base-addition salts wWth a pharmaceutically acceptable organic or m neral
base, 10characte ﬂ%€£19%Ntﬁ € it conprises (1) the reaction between the

conpound of for nb’ﬁsaar?\intggg} We@n\d"ﬁﬁd% dhd prefériza®l 0 ang 1, R has the

meani ng described above, “and A represents an aniornic 15residue of a
m neral or organdnd aglisithesgef, eileercarigadsition salts wilh & harmacgetio’lyn 1 and
10 carbon ato r ; ; QR subsequent
hydr ol ysi s%of n?%cee%gésj?%(rorgﬁlgi%ﬁ%ﬁ?%(l)%ﬁlrogggpﬁgélo‘%ﬂtwse(lﬁlwgﬁgourt h aspect,
t he present i npfeEarmaneutiedlat ascapbaltlbergsreic@r naineahbasad of fornula (O:
In a second aspect, the present invention relates to a pharmaceutical
formulation comprising an effective amount of a compound of

formula (1):

O H = A
N N
/N
\ U
10 R
in which:
R is a linear or branched alkyl group containing between 1 and 3
carbon atoms,
Y is CHor N, and
15 p is an integer between 0 and 3, preferably 0 and 1,
and salts thereof, either acid-addition salts with a pharmaceutically
acceptable organic or mineral acid, or base-addition salts with a
pharmaceutically acceptable organic or mineral base, and
at least one pharmaceutically acceptable excipient.

20 In a third aspect, the present invention relates to a process for
preparing a compound of formula (1):



i n which: Ris a linear or branched-abkyl group containing between 1
and 3 carbon atons, Y is CHor N, and 10p is an integer between 0 and 3,
preferably 0 and 1, and salts thereof, either acid- ad tion salts with
a pharmaceutically acceptgbl e organicor m ner cid, base-addi tion
salts with a pharmaceuti cal Nacce t abl m ne | base, for the

preparation of a pharmaceuyica g%(ﬁ ve '6Ht he
15t reat nent of neurg \pal n. pnpounds
represented by the gEnN oned formula (1) are illustrated in the

following Table 1. ™ Pogi tion" col um i ndi thes t he position of the
carboxylic or al kenyl carboxylic group on the relative to the carbon
bonded to the N-ethyl pi peri@i no group. 20Tabl e 1 Compound R X P Position 1

| sopropyl CH O Para 2 |Isopropyl CH 1 Para 3 | sopropyl
in which

R is a linear or branched alkyl group containing between 1 and 3

carbon atoms,
5 Y is CHor N, and

p is an integer between 0 and 3, preferably 0 and 1,

and salts thereof, either acid-addition salts with a pharmaceutically
acceptable organic or mineral acid, or base-addition salts with a
pharmaceutically acceptable organic or mineral base,

10 characterized in that it comprises
(1) the reaction between the compound of formula A:

O. H
N \/CNH
N
N/
\ HA

R has the meaning described above, and A represents an anionic

(A)
in which:

15 residue of a mineral or organic acid,
and the compound of formula B:

0
—

X (B)
N

/\/@r@q&ko&

in which Y and p have the meaning described above, Ry represents a
linear or branched alkyl, aryl, arylalkyl or alkylaryl group containing



CH 2 Para 4 |sopropyl CH 3 Para 8 5 Eth§l-CH O Para 6 Methyl CH O Para 7
| sopropyl N O Para 8 | sopropyl
between 1 and 10 carbon atoms, and X represents a halogen atom, and
(2) the subsequent hydrolysis of the ester obtained from reaction (1).
In a fourth aspect, the present invention relates to the use of a
compound of formula (l):

0
@) H —
N\/CN N
Y CH, 0 OH

\/N

N

\ ()
R

in which:

R is a linear or branched alkyl group containing between 1 and 3
carbon atoms,

Y is CHor N, and

10 p is an integer between 0 and 3, preferably 0 and 1,

and salts thereof, either acid-addition salts with a pharmaceutically
acceptable organic or mineral acid, or base-addition salts with a
pharmaceutically acceptable organic or mineral base, for the
preparation of a pharmaceutical composition that is active in the

15 treatment of neuropathic pain.

Typical examples of compounds represented by the abovementioned
formula (1) are illustrated in the following Table 1. The “Position” column
indicates the position of the carboxylic or alkenylcarboxylic group on the
aryl relative to the carbon bonded to the N-ethylpiperidino group.

20 Table 1
Compound |R X p Position
1 Isopropyl CH 0 Para
2 Isopropyl CH 1 Para
3 Isopropyl CH 2 Para
4 Isopropyl CH 3 Para




N 1 Para 9 Isopropyl N 3 Para 10 Ethyl -N8O Para 11 Methyl N O Para 12
Ethyl N 1 Para 13 Isopropyl CH O

5 Ethyl CH 0 Para
6 Methyl CH 0 Para
7 Isopropyl N 0 Para
8 Isopropyl N 1 Para
9 Isopropyl N 3 Para
10 Ethyl N 0 Para
11 Methyl N 0 Para
12 Ethyl N 1 Para
13 Isopropyl CH 0 Meta
14 Isopropyl CH 0 Ortho

Typical examples of pharmaceutically acceptable organic and
mineral acids are: oxalic acid, maleic acid, methanesulfonic acid, para-
toluenesulfonic acid, succinic acid, citric acid, tartaric acid, lactic acid,
hydrochloric acid, phosphoric acid, sulfuric acid. Amino acids such as

5 aspartic acid and glutamic acid may also be used as organic acids.

Typical examples of pharmaceutically acceptable organic and
mineral bases are: mono-, di- and trialkylamines, for instance methyl-
amine, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, propylamine, dipropylamine, tripropylamine, ethylene-

10  diamine, mono-, di- and trialkanolamines, for instance monoethanol-
amine, diethanolamine and triethanolamine; guanidine, morpholine,
piperidine, pyrrolidine, piperazine, 1-butylpiperidine, 1-ethyl-2-methyl-
piperidine, N-methylpiperazine, 1,4-dimethylpiperazine, N-benzylphenyl-
ethylamine, N-methylglucosamine, tris(hydroxymethyl)aminomethane,

15 ammonia, sodium hydroxide, calcium hydroxide, potassium hydroxide,
aluminium hydroxide, iron hydroxide, magnesium hydroxide and zinc
hydroxide. Amino acids such as arginine and lysine may also be used
as organic bases.

Typical examples of pathologies characterized by neuropathic pain

20 are diabetes, cancer, immunodeficiency, trauma, ischemia, multiple



Meta 14 |sopropyl CH O Otho Typi cal 9exanpl es of pharnaceutically
accept abl e organic and mneral acids are: oxalic acid, maleic acid,
met hanesul foni ¢ aci d, paratol uenesul fonic acid, succinic acid, citric

acid, tartari cscﬂ@rloéus sartics, RigethinAItERsIiPahE post- Herp@ﬂ@%@h@mrﬁe acid,
sulfurlc acid. Anmino acids such as baspartic acid and glutam c acid may

al so be used as PrEjNFPY . e gharmaceyfisa aq>m@9§lﬁﬁn§9f H’fe B’I@éﬁﬁﬁ@é’@f‘t'%l ly
accept abl e or %%;P%Fﬁﬁﬂad*h“tﬁé%rn?%?%&téﬁlé dothgQTorn% inci¥fihg Sh&reeligan nes,

for instance net am ne i met hyl'am ne, am ne,” et hyl am ne,
di et hyl am ne, doseeofr@tllaastrmqe poropgunrdiner adigirtoprdaineitegr an agidopyl ami ne,

et hyl ene Odi for 1.

moneet hanot- - daiion SREARL PR exlief FERRAATE S anl U iRt acR:

nor phol i ne, pigrea bds@addplonrsdlt with@haphaesutiallg ,acée;bt@bié @ng@enid anae,

&,_ ggg%; Shgﬁ§/| rétr%yglgyés%{gneﬂp %%?é}mgd%@él rar‘ﬁ%;qéﬁtlca]ﬂy acceg?ablg egmg?ern?ﬂ ne.
tris(hydroxynet hyhg Péﬂrﬂgﬂ% ﬂﬁ%@éutlceﬂ@ RTEPHH e eREPIcHN BYeAykdto cal cium
hydr oxi de, potassi um hydroxi de, al um ni um hydroxi de, iron hydroxide,

magnesi um hydrflﬂﬁaﬂewﬁhﬂu’fz&lmtp&ify@ul@kilﬂétatlsblﬁﬁ’ roMederdr) thaich sadabledoni ne and
| |
L X

pat hol ogi es ¢ neuropat i ¢ pai n
i mmunodefi ci enagingt rauma, i schem a, multiple 9 sclerosis, sciatica,

trigem nal neur ia an st he ndr t he
e oot i ol o Gt R Y are OE aronRS et by ,eaEsin { he
f orm of SUItabéuﬁdémamtbgrarmlﬂnl@rslcuurm@ntmd%fsemmmz@rsicgﬁuaaﬁfs at |east one
conpound (I) or a salt thereof, either an acid- 5addjti on salt with a

phar maceut i cal lHDrigRe pRraSeE/ing Qﬂﬁp@ S ZeES, anurg%q:tantsola SOTLEES. addi ti on
salt wthy aré’[ﬁf%ﬂéhtggq)l]ﬂeré%ﬁfg%ti"r@gl%ﬂ brfe 8@(% B?é@ur@ases and at

Ieast one pharmaceutic y accept abl e” exci pi ent . term
"phar maceut i ca¢mylsifiereptaviousngs engisayaetenersi ntended to mean, w thout any

par ti cul ar |1 m t GLLANS, o BRI G BleLRALY Sy HEARIR: LRsCARRL gpar i ng_a

phar maceuti cal conposrti oR adm'nrs Vi g berng. These
materi al s, knosugdrs, suvh aaerta,ctaiareegldcoseexalmprcme stéreiassa wgerasscorbl nders,

St eorant o Lic! 2 o) SPHER U ERe b Sh B LIl Jgor T cants

20 sodium carboxymethylcellulose, ethylcellulose and cellulose acetate,
gum tragacanth, malt, gelatin, talc, cocoa butter, waxes, oils, such as
groundnut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil
and soybean oil, glycols, such as propylene glycol, polyols, such as
glycerol, sorbitol, mannitol and polyethylene glycol, esters, such as ethyl

25 oleate and ethyl laurate, agar agar, buffers, such as magnesium
hydroxide and aluminium hydroxide, alginic acid, water, isotonic
solutions, ethanol, buffer solutions, polyesters, polycarbonates,
polyanhydrides, and the like.

Examples of suitable dosage forms are tablets, capsules, coated
30 tablets, granules, solutions and syrups for oral administration; antiseptic



15surfactants, buffers, salts for regutdng the osnotic pressure,
emul sifiers, flavourings and sweeteners. Useful exanples of
pharmaceutical |y acceptabl e exci pients are sugars, such as |actose,

gl ucose or suchlasters, Honlitimes pa§t@§hc@%n¢§éﬁd sinmentafd tRekakenalt ar ch,
cel lul ose and derjvatives thereof. such as 20sodi um

car boxynet hyl cRIMNigERtions sHpPeiqrigsJeerestal adminiatisdion anst stetle gum
tragacanth, maddj, @ %?'rﬂect’i &r a?@%BF‘a@MH@Fatldwxes oils, such as

gr oundnut 0|I cottonse l'ower oll, sesame oil, oIive oil, corn
oil and soybean OtHer sglitgblelcmsag@dbrras ape spytasred-rflgass forrmelqrol s, such as

S o %5 & LlnctomeBRed Rirafy forRetnef e b Br Hiefin e > SUSD 88 i
e agfl hgln\gllmem hris wdg%??%@ o D e,
o anmvar i qecsomapasitersof feereaennBvealis M onthie S CRA T s o

tablets, capsubiesily §&ﬂieeiﬂg?é2$|é@s%rﬁ)seﬂélﬁf‘dkbﬂéou§QHHﬂthﬂﬁtlﬁﬁ‘% §yetyps for
or al admnlstratlon antiSeptic - - plasters, solutions, pastes,

creams and oi nt nEMg gmasnt of @@@Q@H'ﬂ@l(')@d@plﬁ additien salt os igseAdationes f or
rectal admigi Séeﬂ@he?é'bfem%éEﬁér‘rhgceﬁﬂlc‘é‘[ b(% EﬂBn'o‘Fltr‘?é:f)Fée%%n?f VaREig ol

adm ni strati on her su osa are susta ease fornms or
51 i posone- baseuay sangwithora wmieheangeh% arflamcttmrn ofr‘rgmmn factoreufoe. When

required for partlcul r .therapies, the, phar eutical asi.tion of the
bresent i nvent N8Ny NS SRS PTPATRIoeY P ALY D8 et Ppatai DR 19 18 edii ent s
whose si mul t anegatedaglabsocatedl trnsévierlty of tHe afrtwoanmme@ht eptieound (1) or
aci d-addi tion salt or base-addition 10salt thereof in th phar maceut i cal

conposi ti on ofPd I?é‘tﬁh@sdé’ﬁ?g?rw@ﬂ’tlihGr?'erl\%ﬁﬁeQJé‘?‘ﬂ/te\MftQ‘i’imi”@tW'@@ 8nge as a
function o XNAWAEAGH G4y adrRinidtioREhd e & &agcyoéftﬁétsa@c@&d/ wi th which

the neuropathic pain to treat IS associ at the severity of the
affliction, theomeogt obformbita PhtHawever: the demgé anoount may begkadityed rout e

of adm ni st rati &ro&m%r}ég%g%m Xy 9?51%%@%@'3& ﬁﬂttrht%hér?ns and the efficacy

of the selecte corrpou wever e ‘opti num anount nmay
be readily and rDygicaiBl, yheletreunt ofecbrhpoanqbelr)smacskadidledn isaltiondaget .

T I[ly, th t diti
pace: add t i on SO Fal L ephink e AT ARE AURT AT RISHHEBSS B BTt ne

present 2QionveRyetorvvil bé’@uéhlﬂ’fattlt"@iswés aNevs|’s airhigiéetatioh ordm ni stration
of between 0.001 and 100 %da of conpound (I expressed as base.

Preferably, tHeetweea|0.691 B e R L TR P A M A
0] g PSR B o B bl T
50 mg/kg/day and even more preferably between 0.1 and 10 mg/kg/day
The dosage forms of the pharmaceutical composition of the present
25 invention may be prepared according to techniques well known to
pharmaceutical chemists, including mixing, granulation, compression,
dissolution, sterilization and the like.
In the production process of the present invention, the residue A is
preferably represented by halide (such as chloride, bromide or iodide),

30 phosphate (such as pyrophosphate, monophosphate, diphosphate or



25i nvention may be prepared according td’echni ques well known to
phar maceuti cal chem sts, including mxing, granulation, conpression,
di ssolution, sterilization and the like. In the production process of the

present inventtripRospiitiel, SRUEHE Miratd, BF 8hH SFrgdMiY cRRIt§RRBYSGLHNs hal i de (such
as chloride, brom de or iodide 30 phosphate (such as pyrophosphate,

nonophosphat e, aféﬁ"@‘l%?ﬁﬁé@@eokac)[qt?|E}5ﬁ’d§SH'§?é)Thes’iﬂSNi{%A ImMA8te, or an
b b dthe lik Th
organi ¢ carbo rje?ér%bé/]?r‘eépp%ﬁ%%té’&% Hefhde! ﬁ'lﬁé}ﬂy Etgfalr g@%ﬁﬁ%e an e like). The

residue Ais re pr represented | , I'n particular
chl ori de. IIn thtae)rpdlwmtprone@s ottnesprebenhiaveniiyeribe iresidue Dois, t he

chiori de, B o B8P0 HTSRE 4Gy penee e piRGerdl) G RORKBETBIAmRE | 1

production prosesdidel ThegrpferrsthtesiduecXtis bromidee group represented by Rl

is preferably a |ipear or branched a containing 1-6 carbon atons, an
eyl S Ayl o K e brafl et atars Bbier Ryt PUantaras STeHst ons - The

group R may %@%W b?GR qgrﬁbv@fetraw@lnn%genbparﬁ}hléatalw%@hﬁammgqhesas
hal i de, nitro, dr oxy |'i ke The group Rl is preferably sel ected

from met hyl , ectaf;pn QBB @lmaryl @héﬁx}alkwrm aﬂaawarylmémt@mm (-B)casbon he
productio t V&S rformed in an
organic sglo\?en%t‘aﬁ%ypl caqqrs SrﬁQia\s{b orggﬁ%b F\?@%FB g%éha are useful in
t he producti onsyjrsbitleesds, osfudhm pa ek mitro, m;ytdnnm}oranalrtbemkef @halgroyuppah ar
aprotic solven ket ones . e acetone or t hyl

ket one), tetraﬁf&?%f%g?ﬁ letﬁ??fgﬂﬂm éﬂgﬂ% tﬁgp '%ﬂ%?ﬂyph%&fl@&glﬁuy& oxane,
acetoni trile andRésetidn dqe} of Beaptdduttion oretedshsr tae piesdrntanvartioness of the
present invention is 20perforned under hot conditjons, ref erably at the

boi 1 ng poi nt RETQTRBIYREHATMES I8ATLLIGERIC SR¥RRt AHPICE) SKAPlks 05 0B8RIEI on
process Ofrs! N e hal MLANCHA e BFAIAIBA0RA OrifBdridatine presence

of a basic or ganitc or m ner al ef ul exarrp es asl c or ganl C
subst ances ar e!naentpmaawa:przwabmmt Rpradigi seesNts,Lesiehaas ketnoes (ior- or

R T e SR e e

strong bases sfocrinaersdéJaﬂﬁeﬁnleCﬂ*Fomde d\b&kné)aax%orsltrdéaad thiedicel, Na2CO3 and

the like. Reacti tion roc of th resent. i nvention

% 30prof er ant y Beacta ) of He Biothitbonabs GiRe tresalt RiEERE .t or

i nstance 2Q 12perfd?ﬁid$§hdi’éﬁ HRToREitiohdepieigidbtatiBe Hain@boihy baEoNi um

i odi de or trimet hé phenyl ammoni um i odi de. The hydrol ysis (2) of the ester
on

obt ai ned fromfeas §ﬁ|U(t'QP of the
Reaction (1) of the production process of the present invention is

preferably performed in the presence of a basic organic or mineral
compound. Useful examples of basic organic substances are aliphatic
25 or aromatic amines, such as mono-, di- or trialkylamines, mono-, di- or
trialkanolamines, benzylamine, N-methylbenzylamine and the like.
Useful examples of mineral bases are strong bases such as NaOH or
KOH, or weak bases such as NH4sOH, Na>COs and the like.
Reaction (1) of the production process of the present invention is
30 preferably performed in the presence of an activating agent, for instance



production process of the present inventlion is performed by nethods 5known
inthe art. Preferably, the hydrolysis is perfornmed in polar protic
organi ¢ solvents, for instance nmethanol, ethanol, propanol, isopropanol,

but anol and t heoths&kiamPiodRie, @besSiuft BaIeS tSPAMalatriosinfdERs by! et hyl
ket one, tetrahydrofuran, dinethylformam de, dinethyl sulfoxide, dioxane,

acetonitrile dfgatRdprherdamameniym iPfilepr esence of a base such as 10 NaOH

or KOH. The pfﬁ@ﬁgg@;@gs gzr) afhﬁeggfa? _ ggafrrofn%é%t%n(é@ 8“@"595“

performed according ocess descCri I i n patent 623 Bl .
The prepar at i oprodfictiore pranese widke pfesieot inveatioB)s perfoineeg by agtheds as

1358 Sndyf BLER e RelRONE AR Bttt itbug b,
T 7 SO et b
he art, 1 he SocoRRAId ERCIAICABH REO e SAUGEIS Tl Be MORGIGRTed as

predictive of |aabhd]te¥rahfdrditan, dinldtBylfarReirhideNEhetRDAIfoRfdd, i gat ure of
the sciatic nerve in rats represents a neuropathy that reproduces a series

of responses s¥igkang, acetembie apgdlee likel and wdneiniesenas o basagrell P& and
pat hol ogi C Ll ssoci ated with neuropathic pain. The reason for
this is tﬁ@!t 2@??‘9@ ﬁ@@*@f the sciatic nerve is capable of inducing a
syndrone associ atles preganatidreobitiei cohpaumdsf ofspauouliai (&) onaycbe peridededat ed to

controlling the perception of paip _an har act eri Y, appear ance of

2T odyni &, ny R gna R G SRR s eebed P AT EF B SZP L e enon to

constitute a val Tk prsgaratienbf fher carhpnididofdbrgsiat (@) beay b6 erforibe

30treatment of neuropathic pain in nman, and in (gpf"artj cular in controlling
[

- 13 - condi t i ¥hdesGtedds the vedial & i AmesieraIgiemical $9piebal 1990l es of
human pat hel ogses488ar acteri zed by the dysfunctions described in the
abovenenti oned experinental nodel and characterized by the presence of
neur opat hi ¢ pai nlke gndigebistagiivity ehcemposnentl) wasedérvpesicgtediyaneans

| schem a, mul téfpér?e%%rﬁﬁgﬁt'éﬁn}oﬁ%il iy Ea‘f?r%ciré%%gt@g{bﬁ) dtp@%‘l'lbﬁkxﬂfa%é‘ﬁ@ed

post - her peti c syndr ntrrmtion ng to’the
ser ot oni ner gi cby kgatpteoosthesscigter ienveed by neans of the biochem cal test on

purified nmenbrangs.fromreconbi nant human cells that stably express the
Speci 1 ¢ rocopt kS FLBGIWT o fHoRR SHled NdB6 et 4 eppdemaalonsétr i bed i n
par ti cul anf oregrtinéntaemetieFPag tventditidiredRqaBHRLIve iof acafthmmén R and
Hunphrey P.P. A Neuropharmacol . “1994, 33:261; Hoyer D. Eur. "J. Pharnmacol .

1985, 118:1; Bonhasxpgursental magjel of ligainee abibe sCiatopmervesn gats: wol f WA et
b o7, o o et o RRIGAR Baes 6Bt then B ARNANSRCBlnial 91997

to those observed in man in numerous traumatic and pathological

conditions associated with neuropathic pain. The reason for this is that

25 ligature of the sciatic nerve is capable of inducing a syndrome

associated with the activation of specific circuits dedicated to controlling

the perception of pain and characterized by the appearance of

allodynia, hyperalgia and spontaneous pain. This model is well known

to constitute a valid instrument for studying drugs to be used in the

30 treatment of neuropathic pain in man, and in particular in controlling



et al. FEBS Lett. 1994, 355:242; Monsma 18 3. et al. ML Pharmacol. 1993,
43:320; Roth BL et al. J. Pharmacol. Exp. Thor. 1994, 268: 1403; and
Shearman LP et al. Am J. Physiol. 1998, 275: Cl1621. As is known to those

skilled in thesgHditiodéiicH &5 blIEGHHA bhgtrg@eam @predi ctive nodel of
nol ecul ar i nteraction and of se|ectivi t%/ I t he sel ect ed recept ors.
Q@

Confirmation of TYRieqlg@nyieswet Rumnga R 9§Ie{§rﬁr@ﬁ@ﬁﬁé‘¥§ w¥dhémde by neans
f f t t
puran col 1 5 ¢ RSt EG g HeschBbah fledlyemiiidipfolenttigl BB dla |

Zhou Z. et al .clBiraplieyized by tme@msawezﬁmeurom@thlcspam@mdtabettemsvanser| led in
the art, t i tut predi ct.]v e I j on of changes
in heart f%ncthﬁﬁ%?‘?@%}%i\%% ﬁgkﬁ@r|'S%§}F§f"é’orﬁug?)?ee%?@oéﬁgt gattligfgart rhyt hm

rol | owi ng ]ghahrltglgerrilmlaltrfwr@glet ém@m@@ﬁ&@ﬁﬁlc syndrbme.l. All (r)]dvni goioncziuged by
igature of the tlc nerv n rat Mal e rats wel ghin 50 g on
arrival were use tQ”IQHGﬁ bé{“{AB%?? H&%@@%})ﬂ?r%%ﬁ?ﬁ Qfﬁg\ﬁ anaest hesi a
of the sciati Cpélﬂfrﬁféootf)y H&%n‘sﬁf&h@bf@iﬂh@ﬁn&ﬁ%é?&f p@rlflé?ﬂﬁfé%brgne§h” Y. A

novel 5behavi oral nodel” of neuropath Pal n di sorders produced in rats by
partial sci atufcome’eo@mbmanwﬁurrm W"ﬁgb@ stably exgmess the seenifia recgpttbe YK. A

per | pher aly ToNGRYH AN b eseid gl RIMERSG 1) 3FASIER 1 o8E faensat i on

i ke those seen 1 n man. a| n eas s after
ligature of thef sro@nirergerreeeptoatis: Maotis kbiRednd HurdplwrelydhPok. 10at | east

50%in the response.thresh e d bef e t he, i terven wer e
Solectod The RE R RPRIEEROP 100h 55 2B MV D ELA L ERafnge0, 185 e © i ch
makes it possiPi&l; Byniaam DWl@tal cBraduahammcﬂaﬁggs r11|5rmuvv@|ft\/vAt he paw
of the left hindleg of the r to record_the nOC|cept|ve response,

expressed in flats ’3@‘1’40@’366}1&9% 631478 BeaehEm etal- Nereaphar@agal mal
Wi thdraws {ishe {@gr 36:63 Q\Wla@tr]}’éteff Bh:J, ?’f%'i‘ﬁlaéop%bé P59: t7WaRgﬁat the

pain threshold rreasure in contr ani mal's was conpared wth measur ed
in ani mal s treettaldFEBOLathd &96585§r266ub/l0n§6m75@|uﬁﬂa|1 Myl Radtneaqgl. The
control ani nmal t he h ul ose)
used to adm mﬁ?er ?’héé(? pro% %ltb ?ﬁ%ﬁﬁe&%{% [ts’gg) :wa&:aﬁ?#étzré%)ggbhh Fi gure
1. 2. Binding ad SheammL@mtrmr,gmc Jr E’b;wbbﬂg% 2renti6é2mt i on of the

binding to the sgrotoni nergj,c re sin rlfled menbr anes

from sel ected arﬁ?réﬁ k'?c?"g'%ifgb %ﬁ §P%@&$ﬁ§$&% grﬂﬁ‘ &efls that stably
express thg spaetdfdtive ME@NIdINsoleddlaf RiEcrache and:of delddtiit{awith tRed Hunmphr ey

P. P. A Neuropharmacol . 1994, 33:261; Hoyer D. Fur. J. Pharmacol. 1985,

118: 1: BonhausS&ivgted raFepters. J. Pharnmcol . 1995, 115:622: Wl f WA et al .

J. NeUVOChema 1983 n LA infBPSSoRfit? thehotabeNP PRGBS Rlas A998 by 36: 637;

Malet J et
means of a functional cell test (patch clamp) that uses HEK-293

recombinant human cells that stably express the hERG ion channel, as
25 described in Zhou Z. et al. Biophys. J. 1998; 74:230.

As is known to those skilled in the art, this test constitutes a
predictive model of induction of changes in heart functionality and in
particular of effects on the heart rhythm following changes in the Qt
time.

30 TESTS



30 Br. J. Pharmmcol. 2000, 129:771; Reed4S-et al. FEBS Lett. 1994,
355:242: Monsma F.J. et al. Ml . Pharmacol. 1993, 43:320; Roth BL et al.
Exp. Thor. 1994, 268: 1403; and Shearnman LP et al. Am J.

J. Pharmacol .
Physi ol . 1998,
conmpound 1 of
receptor. The

(nM 5-HT1A >10

>10 000 5-HT3
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10

15
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25

30

1 Zﬁl%dvﬁﬂeﬁﬁbucé@%‘?rhq@hﬁe@mﬁé BRIt Merg®ididi ons used,

15 -

Tabl e S5showed selective 1 nhi bltlon of brnding to the 5- HT4
r ddale @Ddﬁlt%Wﬁ!Qﬂl“%g 408i2p50 PR ardyalevere usgdl e 2 Recept or

sciatic nerve of the left hindleg [Seltzer Z, Dubner R, Shir Y. A novel
behavioral model of neuropathic pain disorders produced in rats by
partial sciatic nerve injury. Pain 1990; 43: 205-218; Bennet GJ, Xie YK.
A peripheral mononeuropathy in rat that produces disorders of pain
sensation like those seen in man. Pain 1988; 33: 87-107]. At least two
weeks after ligature of the sciatic nerve, rats who showed a reduction of
at least 50% in the response threshold recorded before the intervention
were selected. The pain threshold was measured with a von Frey
machine, which makes it possible, by applying a gradual increase in
pressure to the paw of the left hindleg of the rat, to record the
nociceptive response, expressed in grams, corresponding to the
moment at which the animal withdraws the leg.

At 30 minutes, 1, 2 and 4 hours of treatment, the pain threshold
measured in control animals was compared with that measured in
animals treated with the test product (compound 1 of Table 1).

The control animals were treated with the same vehicle (methyl-
cellulose) used to administer the test product. The results are illustrated
in Figure 1.

2. Binding to the serotoninergic receptors

Confirmation of the binding to the serotoninergic receptors was made
using purified membranes from selected animal tissues or from
recombinant human cells that stably express the specific receptors, as
described in: Martin G.R. and Humphrey P.P.A. Neuropharmacol. 1994,
33:261; Hoyer D. Eur. J. Pharmacol. 1985, 118:1; Bonhaus DW et al.
Br. J. Pharmacol. 1995, 115:622; Wolf WA et al. J. Neurochem. 1997,
69:1449; Boess FG et al. Neuropharmacol. 1997, 36:637; Mialet J et al.
Br. J. Pharmacol. 2000, 129:771; Rees S et al. FEBS Lett. 1994,

I C50

PO aPo &It wzkonb0% P oy Tigdtdre 18P An2edihé8a0r Q00 5- HT2¢



>10 000 5-HT4 0.8 5-HT3A >10 000 5- HT6 116 000 5-HT7 >10 000 5- HT
transporter - SERT >10 000 3. Interaction wth potassium channels (hERG
Confirmation of interaction with the potassium channels was nade by 10

nmeans of the pzgap42! MBBRsHEH.) dessr MegdPhdin7dten 1©093eu3ad20: Blodpimts. J.
1998; 74:230 using the reconbinant hunan cel | |ine HEK-293, which stably

expresses the HEAG/i Rrararaohdrxp. Ther. 19er268rd4@3pand rBREENAR &Fdi t i ons
used, conpoun Ofy il ; dsan. >50 pM The results obtai ned
are given in ?%é?'ei‘g’@?@}é%f’ﬁhggwwénﬁ% tion 0.01 0.0 0.10
Under the experimental conditions used, compound 1 of Table 1
5 showed selective inhibition of binding to the 5-HT4 receptor. The results
obtained are given in Table 2.

Table 2

Receptor IC50 (nM)

5-HT1a >10 000
5-HT1g >10 000
5-HToa >10 000
5-HTs >10 000
5-HToc >10 000
5-HT; >10 000
5-HT,4 0.8
5-HTsa >10 000
5-HTg >10 000
5-HT, >10 000
5-HT transporter - SERT >10 000

3. Interaction with potassium channels (hERG)

Confirmation of interaction with the potassium channels was made by
10 means of the patch clamp test described in Zhou Z. et al. Biophys. J.
1998; 74:230 using the recombinant human cell line HEK-293, which
stably expresses the hERG ion channel.
Under the experimental conditions used, compound 1 of Table 1
showed an IC50 >50 pM. The results obtained are given in Table 3.

15 Table 3
uM % inhibition
0.01 0.0
0.10 0.0
1.00 0.9




0.0 1.00 0.9 - 16 - 10.006.5 50.0018.8 Bxanpl es Exanple 1

Preparation of conmpound 1 of Table 1

4-{2-[4-({[(1-]sopropyl-1H i ndazol-3-yOcarbonyl}amnol net hyly

5pi peridin-1-yl]ethyl | benzoi q #c00 1 a)6.544- (2- Bronoet hyl ) phenyl | et hanone
A sol ution containing acetyl %b i de }Féﬁm; 0.85 mpl ) and

bronoet hyl benzene (82 n; 0.66=BH—was—added—at—06 to a mxture

cont ai ni ng anhydrous al um niumtri chIE)(ard)E|e(g72 g; 0.54 nol), dichloro- 10

nmet hane (300 nl) and acetyl chloride ; 0.6 nol). The m xture was
stirred under cold conditions for 3 ladd t hen added to a cold

solution of 6N HCl (600 ni Preﬂé}%tlbﬁﬁlcg)h{&u%@w?atr@sl stirred at room
me e

tenperature overni ght. The two phases d after aving to stand at
room t enperat ure 4:5{21‘[61‘({[&11-ﬂsmrﬂpyiu‘tléﬁndrm%)dmm@)dlaﬂﬂh@}ra@ﬁhdl)c phase was

extracted tswice with 300 m qf., . di I conbi ned organi c
phases weré washed three ti s'p%@ﬁ glgé}ﬁ%@@#}% érggldand once with 100 m
of saturated NaCIa)s‘o[M(Z—Bmomaethvﬂ)beenvlﬂetladn(wnéh anhydrous Na2SO4. The

sol vent was then, evapor at of f under reduc to give 138 g 20
of crude product® S\?ﬁﬁ'@ﬂ RS 's‘iﬁﬁ%é‘ﬁ%@ﬂiﬁy@gglmqléangg’r?mactl onal
distillation usgibeh2ehe €8 A1l S380Rol) Wasthdiidd) aBB°®Do)a ﬁflxture

1- [4 (2- brom)et hyl)phenyl ] et hanone were thus obtained (T = 120C, P = 7

NWRINGB2PHAroEDelUmingmo Migtgride (Bdgy @ 543mel), @CQ'@FQT J =
7. 31 HZ { 7.92
(d, J = ZégH) 18 ﬁ%n% (I§|)Oé @g%nﬁﬁ%rcﬁ@teh@%]%gﬁ,z%lécrﬁ%lz ﬁ%ﬁﬁ X u'lt-? on
contai ning 1- [Wa$ stitved wneeh goldpdonaiticststiandrioursénd then @dded rlmla)caldm di oxane
100 ni d | t - b 80.6
G 0.50 mol ). SOmempRoNHEeBo7Es: e i vae afirea " ana

di oxane (340 nfe)npﬁrawurr@cbvatm . The m xture was stirred at the sane
tenperature for hours, fol addition, while still cold, of 120 m

wed b
of concentrated W‘THB@% gaf?%r)gg@\y@g\;%gt@pl Fhreamaiemrssaiure

Stenper at yise oeEFe@thinutes were separated. The acidic phase was extracted twice

with 300 ml of dichloromethane. The combined organic phases were

washed three times with 100 ml of water and once with 100 ml of
saturated NaCl solution, and then dried with anhydrous Na>SO4. The
solvent was then evaporated off under reduced pressure, to give 138 g
20 of crude product, which product was subsequently purified by fractional
distillation under reduced pressure. 79.0 g (0.35 mol) of 1-[4-(2-bromo-
ethyl)phenyllethanone were thus obtained (T = 120°C; P = 7 mmHg).
"H NMR (8 ppm, CDCl3, 300 MHz): 2.59 (s, 3 H) 3.23 (t, J = 7.31 Hz,
2H)359(t,J=731Hz,2H)7.31(d,J=7.89Hz,2H)7.92(d,J =
25 8.18 Hz, 2 H).
2a) 4-(2-Bromoethyl)benzoic acid

A solution containing 1-[4-(2-bromoethyl)phenyllethanone (38.2 g;
0.17 mol) in dioxane (100 ml) was added slowly to a solution containing



The solid obtained fromthe mixture was ittered off and washed on the
filter wwth 1IN HCL (200 nl). 20.3 g of 4-(2-bronpoethyl)benzoic acid (0.09
nol) were thus obtained, and were used for the foll ow ng reaction w thout

further purifigak 38 d(1‘> rRoBlweter J =
6o T p2 " 51 @@(8@@@40\6%{%@@% dMdededBBSDg 339 oE) whater e

42 2
(d, J = 8.05 F(ﬁl?Oan&)angzd@gar(% 340 fiq}) St'Br&P @tchﬁ Tme(rzmmrgm ﬁ“;ﬂ@%é zoate
Am xture conti@ !?@)@ 159 5
N hydrochloric g anoferﬁé%r% ggﬂ&h’f%%\gegﬁg%o&t}t&g anoﬁzngégd
stirred at refd)fu1x20‘mioﬂc¢1mml§ratad1bl(}h ‘kheareswimg mihdurecwas stirred at oceom
tenperaturg a Wwas evaporated off under reduced pressure. The
resi due vvagr) t;}%@éﬁgﬁj’%\@ghﬁﬁt ed Na2CO3 solution (100 m) and then
extracted with eThyboltDebelirrdciroM theikturk)was filldred efdmdedshegani ¢ phases

hed first wit th th d NaCL sol ut
(S0 The. shBdiEs kN Fi 3ol 489 dribimo R B e gy the
sol vent was ev@psy AaPpweid thus taih 88 USRI wWRF-8 S8 HA Sor ﬂqabréu&wgrrgaéﬁb@ g of

et hyl 4-(2-bronoet hyl)- 25benzoate (42 nmol ), which was used in the
fol | owi ng reacvitkeutipEtheupurficatioar puri ficati on. 1H NVR (a ppm 300

)2 7 s 1D o n WM (gt Sobge, Phis e d ogd T e 8077, ®

8.00 (d, J = 8tLB=Hz]4 Riztip IB0AAD (8f byl 8.42 {2z, DAHY ¥ BOLG; i)soR060yL,-2LH)

H i ndazol - 3-yl 1&@?{0 ,T/H amno}- - 18 -

met hyl ) pi peri d v )hyl | benzoat e A m xture containing

1-isopropyl - N-( FIB@)eEthdl P+ A-prbmeetniilbehrbatedazol 3- car boxam de hydrochl ori de
(45.9 g, 136 mmol ), prepared as described in EP Q0 975 623, ethyl

4- (2- br onoet hyl )fBéW% %@00@7”'69 5@4QFQWRﬁtB1Y')@eW%ﬁ@Hé1@%6§ mMMMethd
triethyl anigne é%ﬁ\l % ghi'cfrﬁ: SABhYI (\B@SmﬁMVBrrﬁﬁo@tar{c%bé&nytepéthﬁholr eaction
for 1.5 hours,

uot of triéthylam nmol ) was
added, while n@OrTT@WﬁS@tlrfetbaF@‘ﬂUM)for dhoers.reaction for a further 1.5

hours, & thiTd abh gt AL CIRLTXLAENG 498cHe S8 SRl a5 Ao, uhi e

mai ntaining the re ter a ours, potassium i odi de
(6.29; 37.3 nmmmwh3y ewaﬁoradietdadﬁmdbheedlﬂmdtpressmriexfrheeesmvaeIvmﬁakbhl@t

el ng ot lisatieedd (eHCDs Sobuopd pBuH) po e Rl atE M BLEEL | o

water (2 o Theethteq3phagesniyer e separated and the 15 aqueous phase was
extracted with 2-butanone (2 x 400 ml). The
The combined organic phases were washed first with water (50 ml)

and then with saturated NaCl solution (30 ml). The solution was then
dried with anhydrous Na>SO.. Finally, the solvent was evaporated off
under reduced pressure, thus giving 10.8 g of ethyl 4-(2-bromoethyl)-
25 benzoate (42 mmol), which was used in the following reaction without
further purification.
"H NMR (8 ppm, 300 MHz, CDCl3) 1.39 (t, J = 6.87 Hz, 3 H) 3.22 (t,
J=745Hz,2H)3.58 (t,J=7.45Hz, 2 H)4.37 (g, J = 6.90 Hz, 2 H)
7.28 (d,J=8.15Hz,2H)8.00(d,J=8.18 Hz, 2 H)
30 4a) Ethyl 4-{2-[4-({[(1-isopropyl-1H-indazol-3-yl)carbonyllamino}-




conmbi ned organi c phases were then washed8ith water (50 m) and with
saturated NaCl solution (50 m). The solution was dried w th anhydrous
Na2SO4 and the sol vent was then evaporated off under reduced pressure.

58. 99 of crudemptRhpideritht-8 @litayIERhzowtd ch pr oduct 20was purified by
gravity chromato n{graphy on neutral. alum na &1400 using an 8/ 2 m xture
i

of chl or of or m anf NhgkER EOREAIRING dnisoPropyt-IN- @erdﬁ'né( wmethyl)-1H-indazol-

4-{2-[4- 1- W |
am{ no}[~ msg %I() p:? Egﬁ%ﬁ%ﬁéﬁy yl Ldeggﬁ(?agt ga H’ﬁh%{ﬁr)ep\%erdea% hus obt ai ned.
251H NMR (8 ppigscBibedNmEP CBC5323, Bt@;ﬂA}(Z&Qro(metol&per]zd%e (3793 = 7. 16 Hz,

L Lo 1;4@21%&@3%%%&98@@8@ Binarlipe R G138 rimbly &y

% ;?3 ﬁz 421(t \A}asgﬁr;ég fHZefILB( H)fteﬂ;é‘%ct(dgm f281t$héur8|7_|)a(§l@bgdhghm%tg%fl5 (t8 3% =
Cate 571 5. 1h tiefiadragie by 68 misdl) whischsidebl yihul raainiA BDG BEJPTN.
H i ndazol - 3- ylAff@frﬁé%ﬁbh%Pélfdrf@rhyethoursplapmfru@nauéwﬁﬂr.@tﬁwémwzm c acid

The sol ution containing ethyl 4-{2- ({[ (1-1sopropyl - 1H-i’'ndazol - 3-y1) -

car bonyl ] am nolO&ny6§ mrp@h) MegiSTB: }/\é’tl|ﬁyﬂ?lﬁéﬁ1lzlﬁgttge(f6ﬂl2< dfter@ mol ),

5t et r ahy dr,of droxid
(23 gamy 1 UrfE,PtthQ Emléurst P(?fré% room&% %era ure ay;{&ﬁ%emx' ©

resulting m xtmaetlmmmtem rvathllaﬁdl atcreﬂﬂfk Tibgll\g dio rrgxtglrelwaalthanstlrredam d
(about 1.7 n1) an ﬂ was th stirred at roomtenperature overnight. 10The
solid thus for §"WASVEINYEr ed of f while cold and was then washed on the

filter with a 1/Tharedultir®y @ixtlies Wabykrotoslan tensorahemperstuad bagol . The
solid was crystalllzed several times froma 4/3 m xture of ethyl acetate

and et hanol . ~ Paurgddptogater (21).(ThetwaBhesss wera-sepaiates and the
youar bony eam aqldmia 9gS kikdedoilres biddbanielca >@4@9'rﬁﬁ&wﬁné mol ) 15

wer e t hus obt 1.23 (d, J =
11. 34 Hz, 2 H)comBLB@d orgamcwwgeﬂwere thﬂ;n wasmedthh water $5¢4ml paind (

§ J
(1 8; 7? oS 10. 98 ‘i‘fﬁh éétt&é’tegj %C%QBH&K(%(? 3@9 T%eB%’ %0%*8%‘*?'9@%”‘% = 6. 22

96
Hz,
1 H 7.21-7. 28er2Q(drrou§.NH)gS®43|ﬂ:d(tUe sdlven8was thizn eRapdraifed dff (Lohdidy J 8 51,
7.04, 1.28 Hz d, J = 2 H

108 128 1 oh 1 28 (80005 & iutBinch ke St kRl
(MY base gpeakwa&barmad sl graatyeironfRegraphlidaNMéRral @ldmina (1400 g),
using an 8/2 mixture of chloroform and hexane as eluent.

14.2 g of ethyl 4-{2-[4-({[(1-isopropyl-1H-indazol-3-yl)carbonyl]-
amino}methyl)piperidin-1-yl]lethyl}benzoate (29.8 mmol) were thus
obtained.

25 "H NMR (8 ppm, 300 MHz, CDCls): 1.32-1.51 (m, 2 H) 1.38 (t, J =
7.16 Hz, 3 H) 1.61 (d,J =6.72 Hz, 6 H) 1.64-1.91 (m, 3 H) 2.05 (td, J =
11.55, 2.34 Hz, 2 H) 2.54-2.66 (m, 2 H) 2.81-2.91 (m, 2 H) 3.02 (d, J =
11.69Hz,2H)3.42 (t, J =6.43 Hz, 2 H) 4.36 (g, 2 H) 4.87 (spt, 1 H)
7.15(t, J=6.28 Hz, 1 H) 7.22-7.31 (m, 3 H) 7.35-7.49 (m, 2 H) 7.96 (d,

30 2H)8.39(dt,J =8.18,1.02 Hz, 1 H).



N % found 69.37 7.23 12.25 %cal cul ated 189:62 7.19 12.49 25Exanple 2 A

t abl et contai ni ng,

i nventi on,

has the follow ng conposition: -

as active principle, Conpound 1 of the present

20 - Active principle50 ng

Lact ose rmnohydr@é YedL A [ 4y [ i@@@fdbw-aHindﬁk@thHbaﬁbbrﬁﬁBMcﬁhﬁm)-Wg

M crocrystalli ne cel ['ul'0se95 mg 5 Corn starch3
car boxynet hyl

10A vi al

ng Sodl um

ipglfle CHy Magnesi um st earate3 ng Exanple 3

cont ai [ t
i nvention, has ?Lm?8'?'ﬁ85m%rﬁgva§%'n§oé§|ﬁ ? [ng{{[fﬁﬁ\/.% rojp ﬁH .@gg%l%ggr bitol gs
| So-osnotic so¢arbooy||]amlno}methyl)plperld|n 1- yI]ethyI}benzoate (6.2g;13 mmol)

5

10

15

20

25

tetrahydrofuran (30 ml), absolute ethanol (30 ml) and 1N sodium
hydroxide (28.5 ml; 28.5 mmol) was stirred at room temperature for

3 days. The resulting mixture was neutralized to pH 7 by adding glacial
acetic acid (about 1.7 ml) and was then stirred at room temperature
overnight.

The solid thus formed was filtered off while cold and was then
washed on the filter with a 1/1 mixture of tetrahydrofuran and absolute
ethanol. The solid was crystallized several times from a 4/3 mixture of
ethyl acetate and ethanol. 3.7 g of 4-{2-[4-({[(1-Isopropyl-1H-indazol-3-
yl)carbonyl]amino}methyl)piperidin-1-yl]ethyl}benzoic acid (8.3 mmol)
were thus obtained.

"H NMR (8 ppm, 300 MHz, DMSO-d6) 1.23 (d, J = 11.34 Hz, 2 H)
1.53(d, J =6.59 Hz, 6 H) 1.57-1.77 (m, 3 H) 2.01 (t, J = 10.79 Hz, 2 H)
2.57 (t, J=8.00Hz,2H)2.81 (t, J=7.68 Hz, 2 H) 2.96 (d, J = 10.98
Hz, 2 H) 3.21 (t, J = 6.22 Hz, 2 H) 5.06 (spt, J = 6.62 Hz, 1 H) 7.21-7.28
(m,1H)7.31(d,J =8.05Hz, 2 H) 7.42 (ddd, J = 8.51, 7.04, 1.28 Hz,
1H)7.76 (d, J =8.42 Hz, 1 H) 7.84 (d, J = 8.05 Hz, 2 H) 8.12-8.24 (m,
2H)10.78 (br. s., 1 H).

m.p. = 179-181°C; MS showed 449 (MH") base peak;

Elemental analysis for CosH32N4O3

C H N
% found 69.37 7.23 12.25
% calculated 69.62 7.19 12.49
Example 2

A tablet containing, as active principle, Compound 1 of the present
invention, has the following composition:



Watergs 100 m 15Exanple 4 A pharmaced0 cal conposition in the form of
granul es containing, as active principle, Conpound 1 of the present
i nvention, has the follow ng conposition: Active principle50 ng

20Mal ti t ol 1300a8m/\eiHYiblel 2700 ng Sucrosel000 ng G tgg mgaci d20 ny
Aspartanme20 ng 25 Flavourings200 ng - 21 - CLAIMS 1. Conmpound of formula
(1): 0 Lactege menopydrate 161 mg
Dibasic calcium phosphate dehydrate 161 mg
Microcrystalline cellulose 95 mg
5 Corn starch 30 mg
Sodium carboxymethylstarch 24 mg
Povidone 11 mg
Magnesium stearate 3 mg
Example 3
10 A vial containing, as active principle, Compound 1 of the present

invention, has the following composition:

Active principle 25 mg

Sorbitol gs iso-osmotic solution

Water gs 100 mi
15 Example 4

A pharmaceutical composition in the form of granules containing, as
active principle, Compound 1 of the present invention, has the following

composition:

Active principle 50 mg
20 Maltitol 1300 mg

Mannitol 2700 mg

Sucrose 1000 mg

Citric acid 20 mg

Aspartame 20 mg

25 Flavourings 200 mg



in which: 5Ris a linear or branched at I8/l -group contai ni ng between 1 and
3 carbon atons, Yis CHor N, and p is an integer between 0 and 3,

and salts thereof, either acid-addition salts with a pharmaceutically
10accept abl e organic or mneral acid, QuUAINESSe-addition salts with a

pharmaceutically acceptabl e organic or mneral base. 2. Conpound
accordi ng to O al-m@ompruaRictforrayla (B: | i near or branched al kyl group
containing from2 to 3 carbon atons. 3. Conpound according to Claim1,
in which Yis CH 4|._| Conpound according.to a1, in which p
s anintegerfromOtoP ND. [ to dlgim1, in which
R, Y, p and the position o he

22 - presented in

the foll ow ng table; n Par a
N
/
\ U
R
in which:
5 R is a linear or branched alkyl group containing between 1 and 3

carbon atoms,
Y is CHor N, and
p is an integer between 0 and 3,
and salts thereof, either acid-addition salts with a pharmaceutically
10  acceptable organic or mineral acid, or base-addition salts with a
pharmaceutically acceptable organic or mineral base.

2. Compound according to Claim 1, in which R is a linear or
branched alkyl group containing from 2 to 3 carbon atoms.

15
3. Compound according to Claim 1, in which Y is CH.
4. Compound according to Claim 1, in which p is an integer from 0
to 1.
20

5. Compound according to Claim 1, in which R, Y, p and the
position of the group
0O

—f(;H2 0 OH



2 Isopropyl CH 1 Para 3 Isopropyl CH 2-P%a 4 Isopropyl CH 3 Para 5 Ethyl
CH O Para 6 Methyl CH O Para 7 |sopropyl

are represented in the following table:

Compound |R X p Position
1 Isopropyl CH 0 Para
2 Isopropyl CH 1 Para
3 Isopropyl CH 2 Para
4 Isopropyl CH 3 Para
5 Ethyl CH 0 Para
6 Methyl CH 0 Para
7 Isopropyl N 0 Para
8 Isopropyl N 1 Para
9 Isopropyl N 3 Para
10 Ethyl N 0 Para
11 Methyl N 0 Para
12 Ethyl N 1 Para
13 Isopropyl CH 0 Meta
14 Isopropyl CH 0 Ortho

6. Compound according to any one of the preceding claims, in which
the said pharmaceutically acceptable organic or mineral acid is chosen
5 from the group comprising oxalic acid, maleic acid, methanesulfonic
acid, para-toluenesulfonic acid, succinic acid, citric acid, tartaric acid,
lactic acid, hydrochloric acid, phosphoric acid, sulfuric acid, aspartic
acid and glutamic acid.

10 7. Compound according to any one of Claims 1 to 5, in which the
said pharmaceutically acceptable organic or mineral base is chosen
from the group comprising methylamine, dimethylamine, trimethylamine,
ethylamine, diethylamine, triethylamine, propylamine, dipropylamine,
tripropylamine, ethylenediamine, monoethanolamine, diethanolamine,

15 triethanolamine, guanidine, morpholine, piperidine, pyrrolidine,



N O Para 8 Isopropyl N1 Para 9 |sopropyd3 N 3 Para 10 Ethyl N O Para 11
Methyl N O Para 12 Ethyl N 1
piperazine, 1-butylpiperidine, 1-ethyl-2-methylpiperidine, N-methyl-
piperazine, 1,4-dimethylpiperazine, N-benzylphenylethylamine,
N-methylglucosamine, tris(hydroxymethyl)aminomethane, arginine,
lysine, ammonia, sodium hydroxide, calcium hydroxide, potassium
5 hydroxide, aluminium hydroxide, iron hydroxide, magnesium hydroxide
and zinc hydroxide.

8. Pharmaceutical formulation comprising an effective amount of a

compound of formula (l):

O H = A
N N
/N
\ U
10 R
in which:
R is a linear or branched alkyl group containing between 1 and 3
carbon atoms,
Y is CHor N, and
15 p is an integer between 0 and 3,
and salts thereof, either acid-addition salts with a pharmaceutically
acceptable organic or mineral acid, or base-addition salts with a
pharmaceutically acceptable organic or mineral base, and
at least one pharmaceutically acceptable excipient.
20
9. Pharmaceutical formulation according to Claim 8, in which the
said at least one pharmaceutically acceptable excipient is chosen from
the group comprising release agents, binders, disintegrants, fillers,
diluents, dyes, fluidizers, glidants, lubricants, preserving agents,
25 stabilizers, humectants, absorbents, surfactants, buffers, salts for

regulating the osmotic pressure, emulsifiers, flavourings and



Para 13 |sopropyl CH O Meta 14 |sopropyl24CH 0 Ortho 6. Conpound
according to any one of the preceding clainms, in which the said
pharmaceutically acceptable organic or mneral acid is chosen 5 fromthe
group conpri sidigesrspbisc acid, mal eic acid, nethanesul fonic acid,

par a-tol uenesul fonic acid, succinic acid, citric acid, tartaric acid,

| actic acid, hydrochloric acid, phosphoric acid, sulfuric acid, aspartic
acid and gl ut ammaﬁhé#rné&htuc%ﬂﬂp[é‘#uoﬁ%%% td @IQWSQH%mEh@E@' ms 1to
5, in which the said pharnaceutica accepta e organic or m neral base
is chosen frono:qrhpomd)of)focmuia(I)sISrcgafmdrgdce)rdlng o anyrenieydfdptaimes 1
tr|nethyla@luajfnhylanlne di ethyl am ne, triethylam ne, propylam ne,

di propyl am™ne, “tri propyl am ne, ethyl enedi am ne, nonoet hanol ani ne,

di et hanol am ne, 15tri et hanol am ne, guani di ne, norpholine, piperidine,
pyrrolidine, erazi ne i ne, ,

DYt byl -2 et iyt BT 2R aRe kB oy BB ARBIOS 4 Sy aneeiFriDr azi ne,
N-benzyl phenyl gty lidhigh t%éﬁrhﬂ&hﬂé&&éfﬁw@@tlon s chosen from the group
trls(hydroxynethyl)anlnonet ane, arginine, |ysine, ammonia, so

hydr oxi de, caI Q,qrnmmlrt@bdetﬁe capaulas seamted iiglesy grnules. el wians, &Wijr oxi de,

I ron hydr oy r'elf‘ég%grﬂ%tﬂﬁ %ﬂﬂsébtﬁ:p@%@r@‘écﬂ&ho s, ggstes
Phar rraceutl caI orrm atron conpris ect| ve anoun a conpound of
formula (O: creams and ointments for transdermal administration, suppositories for

rectal administration, sterile solutions for injection or aerosol
administration, in either immediate-release or sustained-release form.

15 12. Pharmaceutical formulation according to any one of Claims 8 to
11, in which the said pharmaceutical formulation comprises an amount
of compound of formula (1) or an acid-addition salt or base-addition salt
thereof to ensure a level of administration of between 0.001 and 100
mg/kg/day of compound of formula (1), expressed in free form.

20
13. Pharmaceutical formulation according to Claim 12, in which the
said amount will ensure a level of administration of between 0.05 and
50 mg/kg/day.
25 14. Pharmaceutical formulation according to Claim 12, in which the

said amount will ensure a level of administration of between 0.1 and 10

mg/kg/day.

15. Process for preparing a compound of formula (1):



i n which: Ris a linear or branched &%yl group containing between 1
and 3 carbon atons, Y is CHor N, and 15p is an integer between 0 and 3,
and salts thereof, either acid-addition salts with a phar
acceptabl e organic or mngralacid,
pharmaceutical | y accept abl\g Nganl } | east one
pharmaceutical Iy acceptabl ¢ excipt T formul ati on
according to Claim g Qi ch t he pmaceutical |y
accept abl e exci pi en choslen fromthe gr oup conprising rel ease agents,

bi nders, disintegram iNTers, diluents, 8i fluidizers, glidants,

| ubricants, preserving agefits, 25stabilizers, ‘humectants, absor bent s,
surfactants, buffers, saItSRfor regul ati ng the osnotic pressure,

enul sifiers, flavour| ngs and - 24 - sweeteners. 10. Pharmaceuti cal
formul ati on accdPd¥fighto Caim 8, in which the conpound of fornmula (1) is
defined accordi o rmﬁ tical
formul ati on acc{)‘?é% %gliﬁt':éérgﬂ&ég&g@g?&@gﬂgﬁgoﬁtglqag%%%wgﬁ?gh g

phar maceut i cal cdrbomat@nson is chosen fromthe group conprising tablets,
capsul es, goate ta&l Sn 95 nul es, solutions and 10syrups for oral

adm ni strat’ on, 1 ggéﬁ'i\lc rpk(ﬁlasters, sol utions, pastes, creans and

oi ntnments for tr@mg}ermggembm;@eatoamjgn suppositories for rectal

adm ni strati on, (ﬁrl |l e solutions for injection or aerosol adm nj stration,

in either imedi ¢Sl heseolspitiersagimdqitan salisewith aRhargipseutically _

Phar maceut | cal adceipitiaoreania s phiflbRd ool R bagBadRftidd SifPwhinko 11, in

whi ch the said pharnaceu formul ation conprises an anount of conpound
of fornula (|)ph:armﬁﬁ:eabcallya@rmetntameﬁganl@rorMQerai@@rseu on salt thereof to
ensure a I veI o) r en 0.001 and 100 ng/ kg/ day of
conpound o éqaqg?qe?&é& ﬁ?lHeagsnteLgJ %érg:e form 20 13. Pharnmaceuti cal
formul ati on acco(r’ldltl'mgreal:tlﬁhaletm&én thuencmfmpobnd loé faraiuda &rount Wil | ensure a
| evel of adm nistration of between 0.05 and 50 ny/kg/day. 2514.

Phar maceuti cal fornul ation accordi mg to {m12, in which the said anount
wll ensure a |l evel of adm nist betMden 0.1 and 10 ng/ kg/day. 15.
Process for preparing a coppound of la/(1): - 25 -
N
N
\ HA (A)

in which:

R has the meaning described above, and A represents an anionic
15 residue of a mineral or organic acid,

and the compound of formula B:

"

X (B)
N\

Y CH, 0 OR,

in which Y and p have the meaning described above, Ry represents a



0 CH2 p OH in which Ris a |inedb or branched al kyl group
contai ning between 1 and 3 carbon atons, 5Yis CHor N, and p is an
i nt eger between 0 and 3, and salts thereof, either acid-addition

with a phar macigiddr @ lbran @eeskabbeyl 08 gank @ dprawwwr%.:ou@%dhtaming

base-addition salts with a pharnaceuti cal I% accepta
base, 10char ack&wegad amnd t1ﬂétarli><?né jHEEX (r

qprqsggtsr 2 helagen erwaed

d of f
conmpound o org@ ?heb‘subse dén‘f"ﬂklaltgjh&sg? 81;’|[h§ue§epaﬁta‘irﬂfd ﬁSﬁWe%atué#’?gff

above, and Are

sents an ani o e of a mneral or org

and the conpound of fornula B: 0 (B) CH2 p ORi in which Y and p hav
meani ng descri begs 35o0e, - Rn hiRess GakSrdhg to Claim 15, in which the said

10

15

20

25

30

residue A is chosen from the group comprising halide, phosphate,
sulfate, nitrate and organic carboxylate.

17. Preparation process according to Claim 16, in which the said
residue A is chosen from the group comprising chloride, bromide and
iodide.

18. Preparation process according to Claim 15, in which the said
residue X is chosen from the group comprising chloride, bromide and
iodide.

19. Preparation process according to Claim 15, in which the said
group Rj is chosen from the group comprising a linear or branched alkyl
containing 1-6 carbon atoms, an aryl, an arylalkyl and an alkylaryl
containing 7-8 carbon atoms.

20. Preparation process according to any one of Claims 15 to 19, in
which the said reaction (1) is performed in an organic solvent chosen
from the group comprising polar aprotic solvents.

21. Preparation process according to Claim 20, in which the said
organic solvent is chosen from the group comprising acetone, methyl
ethyl ketone, tetrahydrofuran, dimethylformamide, dimethyl sulfoxide,
dioxane and acetonitrile.

salts

e organi c or m neral

t he
i bed
I c acid,
e the



- 26 - linear or branched al kyl, aryl,-&/ytalkyl or alkylaryl group
contai ning between 1 and 10 carbon atons, and X represents a hal ogen atom
and (2) the subsequent hydrolysis of the ester obtained fromreaction (1).

516. Preparati 0”22“@@@)%%@??9@&99@ akeordird 19 4%y oh8 oMDIgist Bt al dinr esi due
A is chosen fromthe group nprising halide, phosphate sulfate, nitrate

and organic caWB'@iNh@tSé'd reactloqﬂ) iprResiareddn the presence f & Rsig to A ai m
16, in which t éBrlﬁp chosen fromthe group conprising

chl oride, brom aﬁ%%rﬁmﬁ‘?ﬁl &UH0§8 Preparation process according to
Claim15, in which the said residue X is chosen fromthe group conprising

Qlaim 15, i whi oh TipeLars! §Bsas abtoE BEAR A8 RIS L3R B2t si ng a
| i near or br anghied tht lsyid marctuen i1 nig pbr@rn@ﬁhnmh@bmncerofaarrvéctn@nng
aryl al kyl and an al k | ar contai ning 7-8 carbon ato

Preparation prei£hgeen r&’i”h %roa'ﬁy: ISH9 ePIASHIIM Bqide. @eSIIL‘HnV\:hI ch the
sai d reaction el %t%lft}%ﬁ%%rﬂlﬂrrﬁad@re%m fins&thypRENGIRATRONLFPM the group
conprising polar aprotic solvents. . Preparation process according
to Caim?20, iiAdiflech the said organl C sol vent is chosen fromthe group
conpri si ngopacetone, met hyl ethyl ketone, tetrahydrofuran,

di et hyl f ormam de, di net hyl sul foxi de, di oxane and acetonitrile. - 27 -
22. Preparation Mddeesfammmjumgi aofdoamyladhle of Clains 15 to 21, in which
the said reaction (1) is perfornmed in the presence of a basic organic or
m neral compound. 523. Pa(spar ation process according to &y one of dains

15 to 22, in which the sat\g rHactl n spe‘f/r d in|the presence of
an acti vati ng agent chosen)fro e group po i um i odi de,
moni umNcodd de and tr(' henyPHEnmoni um
Qf a conpound of formula (I):p 0 CH2 p OH

caesi um i odi de, tet r abut
i odi de. 10 O

in which:

N ()

R is a linear or branched alkyl group containing between 1 and 3
15  carbon atoms,
Y is CHor N, and
p is an integer between 0 and 3,
and salts thereof, either acid-addition salts with a pharmaceutically
acceptable organic or mineral acid, or base-addition salts with a
20 pharmaceutically acceptable organic or mineral base, for the
preparation of a pharmaceutical composition for treating of neuropathic
pain.

25. Use of a compound according to Claim 24, for preparing a
25 pharmaceutical composition for treating neuropathic pain caused by



i n whi ch: Ris a linear or branci&d-al kyl group containing between
1 and 3 15 carbon atons, Yis CHor N, and p is an integer between 0 and
3, and salts thereof, either acid-addition salts with a pharmaceutically
accept abl e or ggiabéteR! camder! mhmafbdefidéndiaseuatiliiddHamiaaiiutipieth a _
20phar maceutical ly accept,abl e organic or mneral base, for the preparation
of a phar maceuiGle@siss §R1FHSAL riggNTIdR Neusalgiggn@ PosEleRSAE IFYBdiuN&:.

25. Use of a compound according to Claim?24, for preparing a

25phar maceuti cal conposition for treating neuropathic pain caused by - 28
- di abetes, cancer, immunodeficiency, trauma, ischema, nmultiple
sclerosis, sciatica, trigem nal neural gia and post-herpetic syndrone.
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