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Baggiolini, Chemokines and leukocyte traffic, Nature 1998; 392: 565-568).

Other chemokines belonging to the B subfamily are, for example, MCP-2
(Monocyte Chemotactic Protein-2), MCP-3, MCP-4, MIP-1o. and MIP-1p,
RANTES.

25 The B subfamily differs from the o subfamily in that, in the structure, the
first two cysteines are adjacent for the P subfamily, whereas they are
separated by an intervening amino acid for the o subfamily.

MCP-1 is produced by various types of cells (leukocytes, platelets,
fibroblasts, endothelial cells and smooth muscle cells).

30 Among all the known chemokines, MCP-1 shows the highest specificity for
monocytes and macrophages, for which it constitutes not only a chemotactic
factor but also an activation stimulus, consequently inducing processes for
producing numerous inflammatory factors (superoxides, arachidonic acid and
derivatives, cytokines/chemokines) and amplifying the phagocytic activity.
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25 In addition, despite the fact that the chemokine system is involved in
controlling and overcoming viral infections, recent studies have demonstrated
that the response of certain chemokines, and in particular of MCP-1, may have
a harmful role in the case of host-pathogen interactions. In particular, MCP-1
has been indicated among the chemokines that contribute towards organ and

30 tissue damage in pathologies mediated by alpha viruses characterized by
monocyte/macrophage infiltration in the joints and muscles (Mahalingam S. et
al. Chemokines and viruses: friend or foes? Trends in Microbiology 2003; 11:
383-391; Rulli N. et al. Ross River Virus: molecular and cellular aspects of
disease pathogenesis. 2005; 107: 329-342).
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25 expressed on two of the main cell types involved in the most common
inflammatory renal pathologies and in kidney transplant rejection, T cells and
monocytes (Segerer S. et al., Expression of the fractalkine receptor (CX3CR1)
in human kidney diseases, Kidney International (2002) 62, pp. 488-495).
Participation of the CX3CR1/CX3CL1 system has been suggested also in
30 inflammatory bowel diseases (IBD). In point of fact, in the case of patients
suffering from IBD (e.g. Crohn’s disease, ulcerative colitis), a significant
increase in the production of CX3CL1 by the intestinal capillary system and a
significant increase in CX3CR1-positive cells have been demonstrated, both at
the circulatory level and in the mucosa (Sans M. et al., “Enhanced recruitment
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composition that is active in treating diseases derived from the production of
MCP-1. 2-Methyl-2-{[1-(phenylmethyl)-1H-indazol-3-yllmethoxy}propanoic acid
25 is thought to be capable of inhibiting, in a dose-dependent manner, the
production of MCP-1 and TNF-a induced in vitro in monocytes from LPS and
Candida albicans, whereas the same compound showed no effects in the
production of cytokines IL-1 and IL-6, and of chemokines IL-8, MIP-1¢, and
RANTES (Sironi M. et al., “A small synthetic molecule capable of preferentially
30 inhibiting the production of the CC chemokine monocyte chemotactic protein-
17, European Cytokine Network. Vol. 10, No. 3, 437-41, September 1999).
European patent applications EP-A-1 869 055, EP-A-1 869 056 and EP-A-
1 675 862 describe 1,3-thiazolo-4,5-pyrimidine derivatives that are capable of
acting as CX3CR1 receptor antagonists.
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substituted with one or more alkyl groups having from 1 to 5 carbon
atoms, and
X2 may be an alkyl group having from 1 to 5 carbon atoms, optionally
substituted with one or more alkyl groups having from 1 to 5 carbon
25 atoms or one or more alkoxy groups having from 1 to 3 carbon atoms,
Y may be hydrogen, -OH, -N(R11)(R12), -N(R11)O(R12), in which
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20  alkoxy group having from 1 to 3 carbon atoms, a halogen atom, -OH, -
N(R)(R”), -N(R")COR?, nitro and trifluoromethyl, or Rs together with one from
between Rs and R; forms a ring having 5 or 6 carbon atoms; with R’ and R”,
which may be identical or different each other, represented by hydrogen and
an alkyl group having from 1 to 5 carbon atoms,

25 Re and Rz, which may be identical or different each other, may be
hydrogen, an alkyl group having from 1 to 5 carbon atoms, or together form a
group C=0, or one from between Rs and R, together with Rs, forms a ring
having 5 or 6 carbon atoms.

In a second aspect, the present invention relates to a pharmaceutical

30  composition comprising the novel 1-benzyl-3-hydroxymethylindazole
derivatives according to formula (I) or a pharmaceutically acceptable salt
thereof together with at least one pharmaceutically acceptable vehicle.

The over-regulation and/or the increase of the expression of the above
mentioned MCP-1, CX3CR1, and p40, the latest resulting consequently in IL-
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expr essi on/ producti on, esults in a devel oprent
of a pathol ogy and/or a ggsease is~often referred in
the art with the term "overexp ". For the

pur pose of the present i nveRti on I %ﬁnwexpression
is intended to include overe as known in the
art. Surprisingly, the Applicant hasfﬁbun@ that the
novel 1-benzyl-3- hydroxynet hylindazol e derlvatlves
accojpdiHigh:to fornmula (1) of the present invention may
Egngggq%&gg ghﬁ Q#%P%S zlﬂpwﬁaha phar maceuti ca

15 X4 may be an alkyl group having from 1 to 5 carbon atoms, optionally

substituted with one or more alkyl groups having from 1 to 5 carbon
atoms, and
X2 may be an alkyl group having from 1 to 5 carbon atoms, optionally
substituted with one or more alkyl groups having from 1 to 5 carbon
20 atoms or one or more alkoxy groups having from 1 to 3 carbon atoms,
Y may be hydrogen, -OH, -N(R11)(R12), -N(R11)O(R12), in which
R11 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, or Ry, together with
Rs, forms a 4- to 7-membered heterocycle,
25 R, may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, an aryl group, a



that is active in the treatnment of diseases based on
t he expression of the chenokine MCP-1 and of the

wo eweptwss CX3CRL . Thus, in a third aspect, thECPERREE052660
invention relates to the use of a conpound of fornula
(1) in which: A my be -X1- or -X1-O-X2- , in which X
may be an al kyl group having from1l to 5 carbon atons,
optionally substituted with o@e or nore al kyl groups
having from1l to 5 carbon atons, and X2 may be an
al kyl group having from1 to 5 carbon atons,

opt i onal ﬁé{er%'ilRﬁgfo%;Bt Qﬁjgl‘ﬁkl‘égl ng%pE’én Hl"Rglﬁet%lréﬁf% é;% 1ROR’,

having fro

groups h@PRig ¢PYMR ARtIovith RaamsoR’. anishemanberggntical or dl%erent
hydr ogengach@ther; Md@sela)e(d%yd,rogé}«ﬁh dn ﬂ()mg?aup hdvihg from 1

threh Re b I b T oRoT A0 SLVL St vl be o

D car bonheaemcleor Rl 1 together with R12 forms a 4-

to 7- n'eﬂrt% r r . r
al kyl gr' oﬁgeF%aw nﬁ r?%fyt% ?e?@]ago@?f %ﬁt g%lcgncggggnmag%l?oxy
gr oulpydﬁ@@&rngnfaﬂwhg@up baging #ohohtmd oabon atores.yl  gr oup,

ahet er ggr
Al ky) hgt@egégt?d’ R&;‘&h&ﬁpmgkgél@érﬂlkalgfr‘a%rerﬁ%aﬂ I%j[h)er m?yhbe

R ahyirggen, \ﬁ/ﬂlaHW areyp bavipadem tin 5 6?rb8P1an§?%@(‘ aé"aEE‘M group
1@ hehavmgem@ra&etetaeébrbdn By fHs0g BalogBal atin,abiky ENGY

me | T ROGER: SN, -CoRRRO AR -0 welaggtt@%%e@'

, V\hthHnRhavyd B& whi@nmiag &k idemtidalfdr @iffergnt @acth otheheepresented by
ot ont T an h Aot RdiinAo o Glfbdn 483, carbon

di f f er Ehtmasalhhysirpgsn, an@%yb@ronp devigairomah tad kgibog réarps. a

’||'55‘V| é\go{}/@mjﬂ-hé\ﬂn fr6ﬁrp@n3 %@Hﬁatoﬂ% @l%@@én%&HP—OH -
havi naifrom car bon atoms, a hal ogen at om

- N( RN ]ﬂ?)) N(ﬁ()ﬁ()ft(mtro an@:ﬂilﬂuoww ‘or Rsdpgqiperpwvith c?m_é from
- S2Rtwedh R @naiRy forfrisfd iy aeddy or 6 carbon atoms; with R’ and R”,

which may be identical or different each other, represented by hydrogen and
an alkyl group having from 1 to 5 carbon atoms,

20 Rs and R;, which may be identical or different each other, may be
hydrogen, an alkyl group having from 1 to 5 carbon atoms, or together form a
group C=0, or one from between Rs and R;, together with Rs, forms a ring
having 5 or 6 carbon atoms,

for preparing a pharmaceutical composition for the treatment of diseases

25 based on the expression of MCP-1 and CX3CR1.

In addition, in a fourth aspect, the present invention relates to a method for
treating or preventing diseases based on the expression of MCP-1 and
CX3CR1, characterized by the administration to a person in need thereof an
effective amount of the compound of formula (l) previously described.

30 DETAILED DESCRIPTION OF THE INVENTION

In formula (I) previously described, residue A is represented by the group -
X4- or by the group -X4-O-X;-.

Preferably, in formula (1) previously described, X; may be an alkyl group
having from 1 to 4 carbon atoms, optionally substituted with one or more alkyl



with R and R', which may be identical or different

each other, represented by hydrogen and an al kyl group
whanongpef4 om 1 to 5 carbon atonms, R5 may be hyPEDBRI009/052660

an al kyl group having from1l to 5 carbon atons, an

al koxy group having from1l to 3 carbon atons, a

hal ogen atom -OH, - N(R)(R'), -N(R)COR", nitro and

trifluoronmethyl, or R5 togethgr with one from between

R6 and R7 fornms a ring having 5 or 6 carbon atons;

with R and R', which may be identical or different

each ; t a I

i o s haifg R P P unon Rt IR0 R gl M fiProm

be i thff cedrn glorgs. fopiprally sehsiitutgd Méth ongy nnse Rikyt GgepS

an ah&yg B96RURolBRHBEh Ao/ ok ohe o nfoRé BIRBxPYRUBs h&¥ing 1 or 2
t oget hgr forma group C=0O, or one from between R6 and

R7, tBEAMSAith RS, forms a ring having 5 or 6
d&ar bon Mdro pegfefably, B BRagrong Cil, pdharomp@H3CHg.ad group C(CHa),, or a

conmposi i f the treatnent of di seases based on the
expr@@géggeg?)%-l and CX3CRL . In addition, in a

f our t h Mayp @eaferablye Xpisesgioup iGinzea graviy GHHCat-e3 grapipdoH2CH,CHz,
nmet h r tl I i i on
[he SOSUBIOICEER. § BTG EKORL (B3 dPo5 Bree aBet

the adfidiPRIEERRYSHA I ORUBLD SEHIQUSasqparh residues is

S f eebresentimythe gfodphe, GRdpaiiedblfbyftes Grdup dH,) and by the
previ ou%IQy ﬂ scri bed. DETAI LED DESCRI PTI ON OF THE
| \VERPPBS P or mul a (1) previously described, residue

A i s rdpivestapéadiyhin folreulgr(lh ppeviously- desicrityd, rdeid g Aigp

- X1- - iy f i
doscPhgred BARE WAl (e Ph pRrdady BN GSGY
car behQ€0#Hs2 anst hohalargupsbbs@¢ @ Hai t h one or nore

B Kyl gneepsulay) d?&ié@éuméec?igef,gc?%p% HtRIGER, DM KRR ,,),

an al kél roup having from carbon at oms,
opti'(m I”I)(s(%@bstitut ed with one or nore al kyl groups

havi ng Adventadeds\3 R;akbepreséiied bpa hydegeh atdm carbalk@xyoup
groups . havi ng L -or 6 cat%boneﬁgﬁ ot e 1k ef er abl %—’or%i-
’s A BiEoE Leaflorter B iRl erei 2 o)

gr oumeQpEkds]) iBEBHRcycle.

20 Advantageously, R, is represented by a hydrogen atom, an alkyl group
having from 1 to 3 carbon atoms, or R+, together with R¢4 forms a 5- or 6-
membered heterocycle.

Preferably, Ry and R,, which may be identical or different each other, are
represented by a hydrogen atom, an alkyl group having from 1 to 3 carbon

25 atoms.

Preferably, Rs, Ry and Rg, which may be identical or different each other,
are represented by a hydrogen atom, an alkyl group having from 1 to 3 carbon
atoms, an alkoxy group having 1 or 2 carbon atoms, a Br, Cl or F atom, an OH
group, a nitro group, a trifluoromethyl group or a group N(R’)(R”), -N(R")COR”,

30 -CN,-CONR'R”, -SO.NR'R”, -SO,R’, with R’ and R”, which may be identical or
different each other, represented by a hydrogen atom and an alkyl group
having from 1 to 3 carbon atoms.

Advantageously, Rs is represented by a hydrogen atom, an alkyl group
having from 1 to 3 carbon atoms, an alkoxy group having 1 or 2 carbon atoms,



More preferably, X2 is a group CH2, a group CH2CH2, a
group CH2CH2CH2, a group C(CH3)2, a group C(CH3)2CH2,
w@eooa/1gpeeup CH2C( CHs) 2CH2. Advant ageousl y, i n POT/RP1089/052660

(1) previously described, residue Ais represented by

the group Xi, and preferably by the group CH2, and by

the group C(CHs) 2. Advantageously, in formula (1)
previously described, residuei@-is represented by the
group -X1-OX2- , and preferably by the group

CH2OCH2CH2 and by the group CH2OCH2CH2CH2. In fornul a

( ' ) Q'ﬁ%‘)?gﬂ%&n %ﬁ?%f%&’ YRR b!géiﬁﬂ ﬁ{%%i@%@b%v"eﬁf Rs and

i s r@prf‘érm@rﬁ BeD hyvirg ﬁ@ﬂﬁ&@@@”&‘t@ﬁ? an al kyl group

havi ng HréRmbly, R aRd 3! \Wﬁl’éh&rﬁ idektid3Lorldit@ast &th oMdrhare
R12 forns

Ao atpealoty  huBogd ggt @e@ﬂ&yt%rouﬁav'ﬂ%rpegw 36a7hen
&n ahtoyls, grtogethbaformag droopnCEQL, or 3ne froindietadenBs ard RR12

t d

net ePgeel W BE dpdns 8118 g o et AR e,

i dent i datheorasdiof f:ema;msuleetktuerﬁft tifeer coram@ndepﬁrf@wm @adpprding
a hy@tﬁ@?%s@hf’imerﬁﬁn%é@b’% 9 Qéﬁf?nrh@t‘ﬁ'c'?:grtfornoal%rﬁ 4n8 n$ayethen be

carbon atons. Preferab
|den'lnltﬁ%for@ro‘céfqrﬁ@F‘eﬁ?rse”é‘@r?”@f‘mersare repr esent ed by

1@ hydr aggpanaihgion thénatuleybf tBé euilpstiidnits)ghd EampduridoofJormula (1)
car bon gtoms an alté‘v’vX\%g rau

t on3y Jorfy S0cEn 5 SRt R SaneBle fodnt op P

a tradidsiormaseshyl group or a group N(R)(R"),

-N(R '

i) oL PRl BB BByl r
ot hehdeQ@ﬂﬁr@s@*ﬁ é\ddr@prcanwalﬂo@léwnata@m pitepPAAriaa®g pnd nitric

1 Ougiaving from1 to 3 carbon atonms. Advant ageousl Y,

R5 is represent ed b dro%sﬁgI atom an al kyl g
havi ng PR examples svisehle & oglaﬂ'yaﬁ%s&?b'gr%wca ds are
havi agetit aeid, ascfbahilb@Bldab@TZBloaad’tﬁ|cﬂ@<eﬁma,tf0marlaﬁc@‘lactlc acid,

ar oul%ale(l)cracw? methnesu cr)m(\éVIaEl Sific ac mpabr%ttV\fleJenes OnIC%CId
benzenesulfonic acid, succinic acid, tannic acid and tartaric acid.

20 Typical examples of suitable physiologically acceptable mineral bases are
hydroxides, carbonates and hydrogen carbonates of ammonium, calcium,
magnesium, sodium and potassium, for instance ammonium hydroxide,
calcium hydroxide, magnesium carbonate, sodium hydrogen carbonate and
potassium hydrogen carbonate.

25 Typical examples of suitable physiologically acceptable organic bases are:
arginine, betaine, caffeine, choline, N,N-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, N-methylglucamine,
glucamine, glucosamine, histidine, N-(2-hydroxyethyl)piperidine, N-(2-

30  hydroxyethyl)pyrrolidine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, theobromine, triethylamine, trimethylamine,
tripropylamine and tromethamine.

Depending on the nature of the substituents, the compound of formula (l)
may form esters with physiologically acceptable organic acids. Typical



R7, fornms a ring having 5 or 6 carbon atons.

Preferably, R6 and R7, which may be identical or
waledobaoswst each other, are represented by a hyPEDBRI009/052660

atom an al kyl group having from1l to 3 carbon atons,

or together forma group C=0O, or one from between R6

and R7, together with R5, forns a ring having 5 or 6

carbon atoms. In the case of-tertain substituents, the

compound of formula (1) according to the present

i nvention may be an asymetric carbon atom and may

thggn%?@lé‘so#‘é?ﬁé&%g}thgé|0I%%$5If}ﬁéé&g 'bﬁ (?'ggm@ %@1@% 'aPéTE(‘,fe?tlc acid,

conp@‘iﬂ%p'@ﬁc'fjot?wpﬁ a(Cld)’ CﬁrﬁyaQ'%rfﬁma%ﬁ@'ﬂdﬁCt%qdﬁ n@ﬁl@'ﬁ acid,

ghySMQ{fﬁgbﬁﬂthbé @W%Qélﬂ:@(ﬁj %%Wgﬁen@%ﬂfﬁnﬂﬁf@d tfé@lizi&‘%sgrfonlc
ases i t abl e physi ol ogi cal I'y

b e Rt B sl PR 2 B AR BB o T more

ty dr obrTbeicongoLidds sftthé ure%namvehtlopmhdude:tmrddmgd

nit rétg e%?sogﬁeir? %R%ﬁt@c!m%%ﬂ@bﬁ&n%ceﬁ%aﬁl gl:c,eegtable sal s or esters of

phyS|o oglr cal T’y ‘accep ani c ac
aci dthegoowobinds @@r@ent@@lrtwo‘p@md@l(ldde@qrrbeﬁ 0 t@eucd:alms The

f umiﬁr'oerl@cdf% cdnduhg o@ﬁirﬁ*ula%h?b%u@&bﬁoe in substantially inactive

nmet hanesul fonic acid, oxalic ‘acid
par alorg| waiskswhanprineinigtqred too%h‘ﬂ%@%‘ﬂgf'émeéabé&'tz%d into a

mjcccmgo@@lcﬂforqum acid and tartaric acid. Typical
exanpl sui tabl e iolo [ ept abl

ey i leR Rhariah b ettty and 6P SA0 T i asgansanie
car bameattesdad toadafina) without ahy pamcularalgmaloumnysmemeuah sauitdble

pot %?Pt&éﬁ‘aruﬁgéx Qﬁﬁ%%ﬁﬁc%onaﬁbéﬁ gm Z:‘cwgrstefré‘& & ¥fing

hydr ox sium car
car begiag-e and pot assi um hydr ogen car bonate Typ| cal

fescanpl %e%nﬁféhﬁ@@é&oﬂiﬁ@t&ﬂoﬂﬁulﬁ@) |0Vth%od?§§3rﬁmv§ntlon may be
org ani c baseS ar e: I Nl ne, bet ai ne,

choI HRe foRgh ﬂ-%?%ﬁtﬂﬂ %%%Wéﬂ%ﬁ?h@mraﬂswﬁﬁh%ﬁ fglive in the
2- di gédtylenndiisdasas @r,pathdlivgie) gk edrom et dy@nedsion of the

N ot TR TG e SRR R G el ol cam ne.
al ucosé’m?fﬂablmltm pathoiegleNasﬁ;dlaleld oily Srengntprgs sper ofdGe;1 and

i) ( 2CX3CR1 are articular diseases, renal diseases, cardiovascular diseases,
metabolic syndrome, obesity, diabetes, insulin resistance and cancer.

In particular, the pathologies associated with the expression of MCP-1 are
rheumatoid arthritis, arthritis induced by viral infections, psoriatic arthritis,
arthrosis, lupus nephritis, diabetic nephropathy, glomerulonephritis, polycystic

25 kidney disease, interstitial lung disease, fibrosis, multiple sclerosis,
Alzheimer’s disease, HIV-associated dementia, atopic dermatitis, psoriasis,
vasculitis, restenosis, atherosclerosis, myocardial infarction, angina, acute
coronary diseases, adenomas, carcinomas and metastases, metabolic
diseases and complications following surgical interventions such as, for

30 example, angioplasty, arterectomy, circulation recovery techniques,
transplants, organ replacements, tissue replacements and prosthesis implants.

In particular, the pathologies associated with the expression of CX3CR1
are rheumatoid arthritis, lupus nephritis, diabetic nephropathy, Crohn’s
disease, ulcerative colitis, coronary disorders, restenosis, atherosclerosis,



hydroxyet hyl ) pyrrolidine, isopropylam ne, Iysine,
nmet hyl gl ucam ne, norpholine, piperazine, piperidine,

wo bmohowsi ne, triethylamne, trinmethylam ne, PCT/EP2009/052660
tripropylam ne and tronet ham ne. Dependi ng on the
nature of the substituents, the conpound of fornula
(I') may formesters with physiologically acceptable
organi ¢ aci ds. Typi cal exanpl es2of suitable
physi ol ogi cal |y acceptabl e organic acids are acetic
acid, ascorbic acid, benzoic acid, citric acid,

f urmhk&ceﬁﬁ?pmfa'r@tfbw gn@ﬁé ndc%gg):liga,t%ﬁg%llowing surgical

nmet hanesul foni ¢ aci oxa . . .
par alMHYRNEABS BYF LS éoraﬁ?(?@p|9@éﬁ9'éﬁ|é§'ul prégTpetomyiand circulation
SUCCidRbgerféddthniguagni ¢ acid and tartaric acid. The
conpou resent | nvent al sg |encl ud

o1 odr ugSeTegitl 857 BiEPeculeRLTTRARLIORS 20 e Prosont invertion are
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ol o RSB SGRER O pPY ohBlK ey PERRENG S Biet o
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adm ni Séx%g?)ﬂes & pﬁalln‘lé’deﬂgcam a@geptétﬁe W@ﬁl@l@@lkhé\ﬁrq i tﬂ%%n@r art

npound formul a g }9 erns "pharmaceuticall'y
acceﬁ@aﬁ%réxa'HH'& gliglap |”6@T%Qislr§e%%@épft”§bﬁ gdiluegits, flavourings,

it ewi@rdntsmudefzen%etubmérh@ \Freuiyin@agénts,Himiedtdrid, tadkbi®@nts
eri suitable for prepari ng a pharnmaceuti cal

COHD%%({?I% ®?¥Sbe administered to a living being. The
conmpoungsfidezanpliesgf plarmaceuticallf hjcepfatihexqiestente sugars,

' nve&dh% I%Xf@?lu%%gg f&fcr&{lﬁ Fyr@rﬂe@r dhogé (9)frn ?"?rch and potato

phar maceuti ca Ive 1 n
t r eastatsht C@mmeﬁdﬁéﬁvthes garedf) ®ginsgnchsedidnmon t he

133( pr @a?ﬁb%é?ﬁylééﬂﬁlo%@ eémiﬂbélﬁlldg@%h@ (ﬁﬂtﬂo%‘@céﬁ@t@e@]rﬁ"traﬁacanth

reftera pat Ol Ogl eS asSsOocCl at ed t
the @ﬁBr@@i”@W'%Pogﬁﬁ%teﬁﬁ%@@XB sughaasgropngugpil, cottonseed
di segalesﬁlowengl sdsmagnss)hv@an Sjoméa:sgmd sdybdias easghicols such as
nmetaboli1,c s [ §10) ope | apet | NSUL I, N
Toe: BBakEns YRG0 S5 S qveorb FarBel, kBRNId And givetoviene
assoglyel ezbteustshch he ethypoleatsiand aifyl MORate, agas-aghe @ the ike.
Ay thri tli'x%mgfc{s:]&rsbftébie HQ%%;%efgmpsy andl téﬁ\%ts' 8%;%% ésoeéated tablets,

g?ggé’g}‘{élgﬁeﬁﬁﬁt@ﬁﬁﬁﬁ9 Syrglpéfﬁﬁrou@'cﬂ@éb'ﬁﬁtﬁtloﬁ mggqcyt@ggﬂqséers
solutions, pastes, creams and ointments for transdermal administration;
suppositories for rectal administration and sterile solutions for injection or
aerosol administration.

25 Other suitable dosage forms are sustained-release forms and liposome-
based forms, for either the oral or injection route.

The dosage forms may also contain other conventional ingredients such
as: preserving agents, stabilizers, surfactants, buffers, osmotic pressure
regulators, emulsifiers, sweeteners, colorants, flavourings and the like.

30 When required for particular therapies, the pharmaceutical composition of
the present invention may contain other pharmacologically active ingredients
whose simultaneous administration is useful.

The amount of compound of formula (1) or of pharmaceutically acceptable
salt, ester or prodrug thereof in the pharmaceutical composition of the present



ki dney di sease, interstitial lung disease, fibrosis,
multiple sclerosis, Al zheiner's disease,

wotiosaeweci at ed denentia, atopic dermatitis, pPBOI/EREDE)52660
vasculitis, restenosis, atherosclerosis, nyocardi a
infarction, angina, acute coronary di seases, adenonas,
carci nomas and net ast ases, netabolic di seases and
conplications follow ng surgit&l interventions such
as, for exanple, angioplasty, arterectomny, circulation
recovery techniques, transplants organ repl acenents,
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accept.abl e v es .0 ar nac

e ohiiarE OB SLmahQlRy R AveR RSP teiges 0.1 and
exanpld mg/l@/dayant s, binders, disintegrants, fillers,

di | uentg, o3 é’%‘?hg%?thegm %Q&ttﬁlcalfé i5h %{)the qresent

| ubri cants, ese vin nté sor
and @M@@toériéﬁ%be w@ﬁtﬂd @@amget@ t@¢”‘|¢ﬂ#@ﬁﬁ'&@@@ wekh kngwn to
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gl ucose or sucrose, starches, such as corn starch and

pota@6&§W5Pcﬁm”@§WPﬁPB§§“hW@ derivatives thereof, for
I NSt and@esedvityafeas bendysuride \of ¢l ;brukmenveatudsryb@ MCIFUH @86

and 0ose aceta tra acant h e atl
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ol eathe ROV cdApERHI. witkdafardddthe Sfleddith ddd®oduction of
MCP-1 and the expression of CX3CR1. Consequently, the abovementioned
models may be considered as predictive of the activity in man for the

25 treatment of pathologies characterized by the expression and production of
MCP-1, by the expression of CX3CR1 and by inflammatory conditions with the
presence of infiltrates rich in monocytes and macrophages.

The preparation of the compounds of general formula (I) may be

performed according to one of the following procedures.

30 Method (A):



Exanpl es of suitable dosage forns are tablets,

capsul es, coated tablets, granules, solutions and
wa@yapeesor oral adm nistration; medi cated pl aBCEEBR2009/052660

sol utions, pastes, creans and oi ntnents for

transdermal adm nistration; suppositories for rectal

adm nistration and sterile solutions for injection or

aerosol admnistration. O her14uitable dosage forns

are sustai ned-rel ease forns and |i posonebased forns,

for either the oral or injection route. The dosage

forms may al so copRai n other conventional i ngrﬂgll ents

such as: preservng ents, stabilizers, surfact a ts, Y
buffers, nressure regul ators, ermul s f iRt A
sweet &8s grants, flavourings andRshg » When
requi red 3 tlcular therapies, the phy 4 | cal
composi ti o /N1e present invention may c® 'mrNot her
phar macol ogcdl 1y active i ngtBdi®hts whose

si mul t aneous Aokl rati omTs—usefat. The aﬁo

conpound of Rifor Rg or of pharmaceutical Ry R3

accept abl e sg* . ger or prodrug thereof int

phar maceut i cal” conpB4iti on of the presentinventy on nB¢
vary within a w ¢y range as a function of known ()
factors, for instance the type of pathology to be
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har QS

p E%S%ésgﬁ%fg S ér@@o@ﬁn{éﬁib&{a@é%ﬁeﬁsﬂj E‘érb@ﬁ'?t(la and

prep |ngtot ni ques t are
kno\mllp[h@tlc amines such as triethylamine, diisopropylethylamine or the same

reactive amine (lll). The solvents that are preferably used are generally polar
15  aprotic solvents such as N,N-dimethylformamine, tetrahydrofuran and
dichloromethane. In general, the reaction is performed at a temperature
between room temperature and the reflux temperature of the solvent used.
Reactions of this type may last from a few hours to a few days.
When the compounds of formula (l11) are alcohols, the conventional
20  reaction techniques may use a suitable strong base such as NaH, butyl lithium
and lithium diisopropylamide, and suitable polar aprotic solvents such as
tetrahydrofuran, diethyl ether or 1,4-dioxane. The temperature at which this
type of reaction is generally carried out varies between room temperature and
the reflux temperature of the solvent used. Reactions of this type may last
25 from a few hours to a few days.
Method (B):



phar maceuti cal chem sts, including m xing,

granul ation, conpression, dissolution, sterilization
waeaotibessd | ke. The activity of the conmpounds OPCT/RR2009/052660

present invention on MCP-1 and CX3CRl1 was denonstr at ed

in vitro in human nonocytes via techni ques of gene

expression analysis with "real-tinme" RT-PCR and by
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test. As is known to those skilled in the art, the

abovenenti oned experinental nodels are considered

useful for chgcking yhe activity of the conpo s wth

regard to the eXprespi on and production of nd

t he expressi 8&1-g OLG&I . Consequent |y,
e bl s ay be consi der eglg
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production of TMCP-1 , by the expression of CX3fRl and
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infiltratesR7ic ocytes and macrophagegy
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procedures. (A) (rr)y (1) I'n method (A, th(ﬁ
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f h f th
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triet yl_amne I Sopro ['am ne or
he reactions are general y carrled out at a temperature that may vary

from around 0°C to the reflux temperature of the solvent, while they may last
from 1-2 hours to 24 hours.
15 The examples that follow are intended to illustrate the present invention
without, however, limiting it in any way.
Preparative examples
The compounds of formula (1) listed in Table A below were prepared using
the preparation methods previously described.

20
TABLE A
Groups R
No. A Y
1] 2 3 4 5 6 7
1 CH, NH, H| H H H H H H




reactive amne (I11).

The solvents that are preferably

used are generally polar aprotic solvents such as
PCT/EP2009/052660

wondddogses hyl f or mam ne,
di chl or onet hane.

I n gener

al ,

t et rahydr of uran and
the reaction is perforned

at a tenperature between roomtenperature and the
reflux tenperature of the solvent used. Reactions of
this type may last froma fewlhours to a few days.

When the conpounds of formula (I11) are al cohol s,

conventional reaction technigues may use a suitable

t he

strd base su¢ butyl| Iithiumapd |ithiu
di i g6p opyfau.ﬁnyﬁgﬁ@agﬁ. byu po?a. 1prgti: sol'ghto
such a$ tetrahyduedmican), [diletHyl pagiher or 1| 4-«di pxang.«
The [Tenperature at which fRAIs [type of [react|{on 1§
geneardally carr i &Hmeipholingr | ‘6s” NePwiéh  oom t enper at r
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to R |A and Y|hayeHide, neanﬁnggjgtvew previously fiofr 4 | 5-NO
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Gignard reagents. In general,| thg reaction bﬁgﬁ%bﬁged 5-F
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gagrqguyhgﬁﬂagﬁ,I«éﬁgglng‘|t |q}eay nay. Preparatjve . H
PTres
19 OH p- 5-OCHj;
NH,COCH
3
20 |CH,O(CH,)s OH H CO 5-F
21 NH, m-CHj H
22 CH, H H | H | 5CN
23 5-CONH,
The details of the preparation of compounds 1 and 2 are given
hereinbelow. Compounds 3 to 23 were prepared with similar techniques using
5 suitable starting products and reagents.

Preparation of compound 1




The conpounds of formula (I) listed in Table A bel ow

were prepared using the preparation nethods previously
walewenodsed. TABLE AThe details of the preparat PONERP£009/052660

conmpounds 1 and 2 are given hereinbel ow. Conpounds 3

to 23 were prepared with simlar techni ques using

sui tabl e starting products and reagents. Preparation

of conpound 12-am no-1 -(1 -b¢pzyl -

H i ndazol - 3-yl ) et hanol 1a) 1-(1

-benzylindazol 3-yl)-2-nitroethanol To a suspension of
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ydrous et tirred at about 5C were
added Hied 1 dirdenade Q@'@B@ZO'”%WBWI) and, slowy, a

sol uti qp @éus%@ﬁé‘,ltiﬁbf &b@nﬂyl 3Qoﬂq5ﬁma§>idle 18 wmmmbl) (2

ti O V\Br e C
0 s s el % tﬁgg&o?%d%"dﬁta%@ filgpmgtiane (9.4
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B o= gt St 100 i SUAE IRt DL oSOl Sleaiadil acetic acid (18 g;
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enper ur a | S e over n

her il Gnidiie Tatisherelt Sy aR: e ikfed weh gl under cola

( 500cardjtioar dorskipauratint theoutartried torganiteampdrasies addledt at this

org shed first with cold 5% Na2CO3

soIS%hghR¥@&T8%mﬁ9 and then with cold mate? unt i

neut r alTheZsadioniwas cphwleied Ayinddipn aséengad igh@0 ml) and

@nC%Harra?ﬂn%CblH ﬂ%rgé:ﬂ%ﬁ% %%S&gmc BRskd N8 WhsKR) flrst with

resi due _obt ai pur i f stallization fr
hexa?\céd Q@Nggﬁg}‘g SleLBIﬁ{] 6%%12%)',{'@) ag% trgandqvlth cold water until neutral
1- ( 1¢33602)). iMhd @zgdniSplydse-wastheh @emdmnetedvtmder thiUSed pressure
obt ai n 101 El eme

(64. A )gj'e CH“%geﬁ'BH)é)Obtﬁm(e Xva§ﬁ%'¥]e(§%)j cr%s %tbon fronz hexane and
- benthgh fronmtbenzgagzol - 3- yl ) et hanol

20 20 g of 1-(1-benzylindazol-3-yl)-2-nitroethanol were thus obtained.
m.p. = 100-101°C
Elemental analysis: C (64.41%), H (5.40%), N (14.31%).
1b) 2-amino-1-(1-benzyl-1H-indazol-3-yl)ethanol
A mixture of 1-(1-benzylindazol-3-yl)-2-nitroethanol (22 g; 0.074 mol) and
25 Raney nickel (12 ml) in absolute ethanol (200 ml) was placed under a
hydrogen atmosphere in a model 3921 Parr hydrogenator at room
temperature, and stirred for 3 hours. The mixture was then filtered and the
solution was evaporated under reduced pressure. The crude residue was
dissolved in 1.5 N HCI (100 ml) and washed with diethyl ether (3x100 ml). The
30 acidic phase was brought to basic pH with 10N NaOH and the solid thus
formed was filtered off and purified by crystallization from benzene.
The product was dissolved in diethyl ether (100 ml) and treated at room
temperature with an approximately 1N solution of HCI in diethyl ether.
The solid thus formed was filtered off and purified by crystallization from



A m xture of 1-(1-benzylindazol-3-yl)-2-nitroethanol
(22 g; 0.074 nol) and Raney nickel (12 m) in absolute
wetdvanades{ 200 m ) was pl aced under a hydrogen PCT/EP2009/052660
atnosphere in a nodel 3921 Parr hydrogenator at room
tenperature, and stirred for 3 hours. The m xture was
then filtered and the solution was evaporated under
reduced pressure. The crude r¢8idue was dissolved in

1.5 NHC (100 m) and washed with diethyl ether

(3x100 m). The acidic phase was brought to basic pH

wi t hy Ihljté\lggfggpdthe solid thus fornmed was filtered
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(3x20_J The organic as t hen extracted
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to basic pl—gvvi E 0/Na(le]—|squt |p|tate@db
ol 1 ey berTRdede weSDs vhd e et BGRsPABEGe0 ov
m ) emstaliaatomdrom benzeaeer until neutral. The sol vent

MRS t h%e%gp(ﬁ: &ak E@n%s#&%?ﬁgﬁs%ﬂ%%ﬂolp(ﬁ 86 Sy $n PRhtE St room

crude resi due was
temperature with an approxmately 1N solution of HCI in diethyl ether. The

precipitated product was filtered off and purified by crystallization from
isopropanol. 4.8 g of 1-(1-benzyl-1H-indazol-3-yl)-2-(ethylamino)ethanol
hydrochloride were obtained.
25 m.p. = 1563-154°C
'H-NMR (DMSO-d6, & ppm): 1.25 (t, J = 7.27 Hz, 3 H), 3.05 (g, J = 7.16
Hz, 2 H), 3.29-3.43 (m, 2 H), 5.36-5.49 (m, 1 H), 5.63 (s, 2 H),6.39 (d, J =
4.95Hz, 1 H), 7.16 (ddd, J = 8.01; 7.02; 0.83 Hz, 1 H), 7.21-7.35 (m, 5 H),
7.39 (ddd, J = 8.38; 6.98; 0.99 Hz, 1 H), 7.68 (d, J = 8.60 Hz, 1 H), 7.96 (dt, J
30 =8.13;0.89 Hz, 1 H), 8.65-9.63 (m, 1 H).

Example 1
Analysis of the gene expression of MCP-1 in a human monocyte line

The capacity of compound 1 to inhibit the expression of MCP-1 by
lipopolysaccharide (LPS)-stimulated MonoMac6 cells was evaluated. The cells
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TABLE 1
No. | % inhibition | [uM]
1 64 150
2 53 150

As shown by the results obtained and given in Table 1, compound 1 and 2
were capable of significantly inhibiting the LPS-induced expression of MCP-1
in a human monocyte line, and showed a reduction in the levels of specific

25 mRNA of 64% and 53%, respectively.

Example 2
Measurement of the production of MCP-1 in a human monocyte line

The capacity of the compounds 1 and 2 to inhibit the expression of the
protein MCP-1 by lipopolysaccharide (LPS)-stimulated MonoMac6 cells was
30 evaluated. The cells were placed in 96-well plates at a concentration of 50 000
cells/well. The compounds were tested at the maximum soluble concentration



actin was used in separate wells as an internal
control of the sanples for the purposes of

woernabdezat i on. Once the reaction had taken plBCEEP1008052660
fluorescence data were anal ysed using the ABI Prism
7000 SDS software, by calculating the threshold cycle
(Ct) for each sanple and subsequently perform ng a
relative quantification via tb@-DDCt nethod. The
results obtained, expressed as a percentage of
inhibition, are collated in Table 1 below. TABLE 1 As
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expr e?ﬂn‘é&s%“of MePaene dkpReddibnbdt CRETIEY in® hirSh ndRBcyte line
owed _a
’IS’:JP The capacity of compound 1 to inhibit the expression of CX3CR1 by
lipopolysaccharide (LPS)-stimulated MonoMac6 cells was evaluated. The

cells were placed in 96-well plates at a concentration of 50 000 cells/well. The
compound was tested at the maximum soluble concentration given in Table 3
(in the range 30-300 uM) and incubated for 1 hour. The cells were then

20  stimulated with LPS (100 ng/ml) for 20 hours.

The total RNA was extracted from the cell pellet using the RNeasy mini kit

(Qiagen), reverse-transcribed with the TagMan Reverse transcription reagents
synthesis kit (Applied Biosystems) and the cDNA obtained was used for the
real-time PCR reaction. The amplification was obtained in 96-well plates using

25 the ABI Prism 7000 sequence detection system (Applied Biosystems), by
applying the following temperature profile: 50°C for 2 minutes, 95°C for 10
minutes and 45 cycles at 95°C for 15 seconds and 60°C for 1 minute. For the
amplification, a set of primers and probe specific for human CX3CR1 was
used (Applied Biosystems, RefSeq NM_001337.3). A set of primers and probe

30 for B-actin was used in separate wells as an internal control of the samples for
the purposes of normalization. Once the reaction had taken place, the
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st ! i ed&%‘@aﬁt%%érg Ieg%é)dJ h%fﬁé@ F*’Zr%nﬂﬁ%@séﬁgg@oﬁware by
t ot afalRiglingdhe &hies exrle (& OtrﬁéCftéﬁ‘lmp@@l”Fjévb%%qlWQ“}t he

_Fril\leﬁlgyrfdnnmg é<félat(v@q@gﬁﬁ)catlérwl@ftﬁ@AhCﬁﬁféﬂfddbed with the
aq

eve rans t|on reagents, s h
(Apl 1 JACEFULS DS, SHe T STRASEET 20h ) MEhLTkns at collated
foor mﬁabkeabebwne PCR reaction. The anplification was
obtained in 96-well plates b‘-SAE{TL% é he ABI Prism 7000
sequence detection system{Appried Brosystens), by
appl yi ng the foll owi ngNenmfeinaibitiop |dpitfile: 50 C for 2
m nutes, 95C for 10 ninqtes a@g 45 C%ﬁjas at 95C for
15 seconds and 60 C fgr—immute—for—the
anplification, a set of2pninmed8 an Hﬂb e specific for

human GX3GRL, hé‘?é’s@lté %%Hrie‘adang'd?@ﬁ% %ﬁl’e ﬁ%&%‘é%nd 1and 2

NM 001337. 3) . set of priners and Fro e for b-actin
was tf<Be pr%eﬁb'ﬁ&?rﬁto@ e P@p%%e ahsignitieanty inhikiting b L51S-

t he iﬁa{mloe@(pfrﬁs@nhﬁ QHBGRBR% Iﬁlfmé}ﬁ)friai&bd:)it@tlh@rénd@i@ﬁed a
ce data

t actlon a hef |.pjor e

el S e (P e S R
by cal cul ati ng the threshold cycle (Ct) for each
sanpl e and subsequently performng a relative
quantification via the DDCt method. The results
obt ai ned, expressed as a percentage of inhibition, are
collated in Table 3 below. TABLE 3 As shown by the
results obtained and given in Table 3, conpound 1 and
2 of the present invention were capabl e of
significantly inhibiting the LPSi nduced expression of
CX3CR1 in a human nonocyte |ine, and showed a




reduction in the levels of specific nmRNA of 96% and
85% respectively. CLAIMS 1. Conpound of fornmula (I) in
wokioghotetd may be - X1- or -X1-O X2- , in which PET/RE2009€52660
an al kyl group having from1 to 5 carbon atons,
optionally substituted with one or nore al kyl groups
having from1l to 5 carbon atons or one or nore al koxy
groups having from1 to 3 card®»n atons, and X nay be
an al kyl group having from1 to 5 carbon atons,
optionally substituted with one or nore al kyl groups
havi ggafvi®m 1 to 5 carbon atons, Y may be hydrogen,
-Gi-NMﬂ]_Fﬂa NRllﬂxmz),lnMMCthl
may be hQQW@QEHjoéﬁ”@HR§D group having from1 to 5
carbon atoms, an al koxy Beewgohavi g from1l to 3
carbon atons, or Rl 1 together wAih RL2 forns a 4- to
7- menber ed heterocycle py~ be. hydrogen, an al kyl
group having from1 td fon at dWE7"&n al koxy group
having from 1 to R8—c3 N, an aryl group, a
het eroaryl group, an“s group, an
al kyl het eroaryl group, CON(R ) (R') with
R and R', which may be pgle di fferent each
ot her, represented by hydr og al kyl group
having froml to 5 carbon aRdns, 2—-RBget her with
RL 1, forns a 4- to 7-nmenbered-het exxocycle, Rl and
R2, which may be identi cal o9 f f eF en, each. ot her,
may be hydrogen, an al kyl group havi ng‘%‘ronﬂh to 5
carbon atons, R3, R and R8, which may be identical or
di f fierveneh:each ot her, may be hydrogen, an al kyl group
BAVING 4 1187bd kP of £26DQD iR, an al koxy group
havi ng fron1 3 carbon atons, a hal ogen atom -OH,
“N(R ) ( 1) may N(egar) (50 4 grou@[{]avm@@qm ﬁg-to wNRap@ms optionally
-S2R,  fibstiRten@ith fonk! M@f&élhyﬂ growps haﬁ'ng Ellfdﬁn R'to 5 carbon

whi ch may, be identical Ikd iffe ent eaCP 1t '3 carbon at
represen 8@1 lﬂl; one OI‘ more alkoxy groups aving from O 3 carbon atoms,

and

10 X2 may be an alkyl group having from 1 to 5 carbon atoms, optionally
substituted with one or more alkyl groups having from 1 to 5 carbon
atoms,

Y may be hydrogen, -OH, -N(R11)(R12), -N(R11)O(R12), in which
R11 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,

15 an alkoxy group having from 1 to 3 carbon atoms, or Ry, together with
Rs, forms a 4- to 7-membered heterocycle,

Ri2, may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, an aryl group, a
heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR’,

20 COOR’, CON(R’)(R”) with R’ and R”, which may be identical or different
each other, represented by hydrogen and an alkyl group having from 1
to 5 carbon atoms, or Ry, together with Rq,, forms a 4- to 7-membered
heterocycle,

R¢ and R,, which may be identical or different each other, may be

25 hydrogen, an alkyl group having from 1 to 5 carbon atoms,



hydrogen and an al kyl group having from1 to 5 carbon
atons, R5 may be hydrogen, an al kyl group having from
wd 2d00/18664ar bon at ons, an al koxy group havi ng fPOIER2009052660

3 carbon atons, a halogen atom -OH, - NR)(R"),

-N(R )QOR", nitro and trifluoronmethyl, or R5 together
with one frombetween R6 and R7 forns a ring having 5

or 6 carbon atonms; with R ang3R', which may be

identical or different each other, represented by
hydrogen and an al kyl group having from1 to 5 carbon

at ors, R?Qﬁjd RY, WH’¢1H ﬁg%%@Yd&%célgf'?ﬂffe‘F@r{t e89th g{h e} Gh&Nbe

each ot h a/ havi ng
fr on’ﬁwr@%rs ap & kb(bgroap Gﬁt‘,'ng dom b ﬁ@ﬁboﬂ @qu% a@rﬂwy group

C=0, h&inPREm 1 8m LebNESam=0a Ay Bﬁatdncpg@wem (iRh), R5,

for Vi on oun

| oromGERS BRI By S e ragpd%‘if%n%@w
& awklyR’ gmdRp wiasH mgy be dﬁ‘enﬂcél@rdlﬁeeafrb@actabmnfs represented by
opt . r roups

navi B SEPEL gl I P n Y 1 B GeBoct Sty CUP

gr oup If*a\mmgbe hysivogert, @n4lkyhgioon hat/iogérorm‘ptd draibog atoms, an
SUbSLSHE Guth b¥in@RECT toPES06h Kl hAHRSRABAI.IH,am

l1to carb or one or nore koxy group

havi N@? XRor- "L(Rc)ﬁp&srf"té@ 8Re t“ﬂyoroe?ﬁ%\étm cRsate%P%r VM'& reg from
10 ai petheek RALAE ReforAR M iy hiadg Xbr 6 Samdasesmé;am Rhed R”,

o QORI Pl Ranst A BT STn GH n

t he grelupl gromphadngfjora 1ngcﬁJq:}arb?b1I2atomsgr oup CH2CH2, a

group %Qﬁ%ﬁg%? Mld%t@%gdlﬁ Qéjcm o%%?%’é‘z

or a grou accordi n
d ai frwdxogethan adekgroge daving frieat 1 fes p@r@@nAtqr@s o er form a

15 CE%&)US CQJG)%P oR& B (5dthBerh RE 2l Rl) pto er WERY QMR a ring
( 2 roup CH20CH2 , and e group

aoNERPHuUnd accor di ng to Claimil,

charact ecom@dundladcbﬁimgﬁb Olaﬁﬂd dbZacterided om tha X, by be an
i dent

at ont KAty BE e dRRb Rl i Fh8aRy NEEREE i one or

or toget dkyl gfaumps vy fom 618 cbeoaditoms, and Xz is an alkyl group

20 having from 1 to 4 carbon atoms, optionally substituted with one or more alkyl
groups having from 1 to 3 carbon atoms or one or more alkoxy groups having
1 or 2 carbon atoms.
3.  Compound according to Claim 1, characterized in that X is chosen from
the group comprising a group CH,, a group CH,CH,, a group C(CHs),, or a

25  group C(CHs),CH, and X; is chosen from the group comprising a group CH,, a
group CH,CH,, a group CH,CH,CH,, a group C(CHs),, a group C(CHj3),CH,,
or a group CH,C(CH3),CH,.
4.  Compound according to Claim 1, characterized in that residue A is
chosen from the group comprising the group CH,, the group C(CHz),, the

30  group CH,OCH,CH,, and the group CH,OCH,CH,CH,.
5. Compound according to Claim 1, characterized in that R4y and Ry,
which may be identical or different each other, are a hydrogen atom, an alkyl
group having from 1 to 3 carbon atoms, or together form a 5- or 6-membered
heterocycle.



het er ocycl e. 6. Conmpound according to Caim1,
characterized in that RL and R2, which may be

wo dwotioswsd or different each other, are a hydrpgERP2009/052660
atom or an al kyl group having from1l to 3 carbon
atons. 7. Conpound according to Claim1l, characterized
inthat R3, R4 and Rs, which may be identical or
di fferent each other, are chog3¢&n fromthe group
conprising a hydrogen atom an al kyl group having from
1 to 3 carbon atoms, an al koxy group having 1 or 2

car bgn %QHP?T@O%:%O% f&rClgm‘?q OfRar&etdddh rt’l% ?R&'Rt "Bhich

group, group or a grou

- N( Rm)ammiden.tlgﬂ or_dlf@@queach othgoaRapyd m, %qnhallql

anﬁ &oupWB{nﬁbfrBSﬁV‘(ljh% b%ﬁﬁgﬁﬂﬁs or di ffer ent each

ot he resent e a ro

o oub haGPEOTFbARcortRs e i oy Phafesize8 i B B Hcpnd Re
&c c owhlich gnaydbheGdantivallor differeacdamhi atiest, are dhloagén fRbmitke group

ChOS ;Erfs H@ %Hg g@rfgto?no trai(l)@.ggl%u hg};lﬂé?r%ﬁm & ?%rb@ﬂ atoms,

al ky gr ou " Trom carbon atons
gr ou@n Alkoxyhgroup bevipg d ar Boarkanoremsaa Bal@geh aierongn Qhl QFOUD,

H gé Al grBlip, %ﬁnﬂt‘i&gﬁgm?fgr‘%ﬁ Br Qﬁ?olfprl@(‘ﬁ )?Iﬂt)"‘@\gﬁ YEORANEN, -
R7, forms_a rin avin carbon at

o ONR B S ATRE SO ailh & achR dhiet maw beidentipaor

16 adiiﬁfer%ﬁt c¥dN StherTBsprosontstEby b Badirogen didn efeah ak§Cdroup

ot her rom t he group conprising a hydrogen

n f
atonﬁ‘évé?g 'i?'?glto r%?)orh 9y from1 to 3 carbon atons,
or té&get@empburdacogiimyuio C@a@; 1 ochacaderfzedrnin that Re &chBSen from

and tﬁ% é%&%rﬁ% ﬁ% ¥(ﬁg% ?{OC élaﬂ di ¢ Pgron?\ﬁ'amgg o 183

car bo
conpearepmatontse ag GHOBYIA l@uﬁfhaﬁ/tﬁlgrﬂwraz Qarporaet@msaamglqg@n atom,

|y é?r'ﬂ@l—pérohﬁ‘%rms ©gdihRPwith 3h8FonPBet@eONRY ﬂﬁ@ﬁl}tfbﬁ'ﬁé hY¥ing
acceptable salt, ester or prodrug thereof, and at

| eash@\gHEd Bhgﬁﬁﬁ’@&ﬁ?"&%l |y acceptabl e vehicle. 11.

Phargmac eo@mpaunol:@mpaﬁmg io0Tlaie ¢ Odtdiratgerized Gh &aRl@nd R;, which
char act the said pharnmace

icall L
e ceipuBp idfESipobr tMforh R0 Bofr BF IATRER o e Youp comprising
phys# bvdrggerahiom aocdpl gtvlue haviggriiom dito Ricaoalaternsds tagether

ﬂﬁseﬁ)rm a group C=0, or one from between Rg and R;, together with Rs, forms a
ring having 5 or 6 carbon atoms.
10. Pharmaceutical composition comprising the compound of formula (1)
according to any one of the preceding claims, or a pharmaceutically
acceptable salt, ester or prodrug thereof, and at least one pharmaceutically
25 acceptable vehicle.
11. Pharmaceutical composition according to Claim 10, characterized in that
the said pharmaceutically acceptable salt is an addition salt with
physiologically acceptable organic or mineral acids or bases.
12. Pharmaceutical composition according to Claim 11, characterized in that
30 the said physiologically acceptable acids are chosen from the group
comprising hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
nitric acid, acetic acid, ascorbic acid, benzoic acid, citric acid, fumaric acid,
lactic acid, maleic acid, methanesulfonic acid, oxalic acid, para-toluenesulfonic
acid, benzenesulfonic acid, succinic acid, tannic acid and tartaric acid.



12. Pharmaceutical conposition according to Claim 11,

characterized in that the said physiologically
waeweptwmbl e aci ds are chosen fromthe group coPQI/EBI009052660

hydrochl ori c acid, hydrobrom c acid, sulfuric acid,

phosphoric acid, nitric acid, acetic acid, ascorbic

acid, benzoic acid, citric acid, fumaric acid, lactic

acid, maleic acid, methanesul 2®nic acid, oxalic acid,

par a-tol uenesul foni c acid, benzenesul fonic acid,

succinic acid tannic acid and tartaric acid. 13.

Phar chiﬂitnér &%ﬁ&ﬁﬁﬁ%ﬂ%n%ﬁ@dw Citlﬁmq 1aI Férl:q&terlzed in that
characteri ze 1 n e sal SI ol ogi cal
acc e}ﬁ‘?é@!deoﬂyé%'%”é appRPSEte p?%ﬁf’l qrf éh@$%‘lfﬁ)"6 81ﬁ39r|0§P ng

amm&brh';ﬁ'ﬂsh@érﬁ?ﬁbﬁi@m @aiggxe@gnggbrcﬂrnonydi@xug%rt&gi@@smm carbonate,

b
Py dr SUBIT SR BGRACRIP00 B RPARS B 80 Gioden CalErafenlainine.
chol bﬂame]\bdﬁe@ebehlalylleeNh‘y—H@Berjjlahyleead|a#nmbh§hbmy1a|n&me,2-
glt ﬁta&r:iélhgmnﬂﬁ(?ett 2'd| mﬁn&t e%%ne%]ig ,ier’%réylenediamine,

m ne I ened I nor
N- et Nyaitipiiperphdiines | N -¢ihpntetpkiidige Mﬁtmglugarwoamlu@mine

9' UC@ﬁ@éQaﬂﬁme mls?tltjln@' N&2- h%l(o?( QKA RxREARY NL@L per i di ne,

(2- hydroxyethyl )pyrrolidine, i'sopropyl am ne,
I ysi MFOWW%)QTQJ'@% ﬁ@proﬁﬂ?ﬁ)‘ﬁ@l lvgige. e wiolisappine, morpholine,

10 peﬂilbéﬂaﬂme blb@ﬁﬂ)ﬁ@ﬁhé&rommbeﬁnﬁlﬂymmﬁ? trimethylamine,

tringet c}/ mneé(& %F? .am ne and tronet ham ne. 14.
Phartﬁ‘BEé’l}f LAY [ﬁ?) S according to O aim 10,

char &t elPlharechceuidahedm pdsétionacdonimgrtoitaont 10 ahdinacterized in that

acc emte%kbglo‘éprga?%g%?dééglap%d@gﬁmetJ%t hy%rfﬁhg %tﬁ?hgglologlcally

accepta osen rom t
con‘p@¢<‘§pW@|%1QfGﬁ'ﬂ'§ agigh ¢hossiciemithe arove CO@@H%OQ acefisiarid,

gt ré&oﬁﬁé deft%iﬁbiccacﬂﬁ fhic é@@tfurﬁa@@ééid 158 c8ickd, #tdI&le acid,
met hanesul foni ¢ acid, oxalic

par aletenesdenicragt. oxaliG afid. kB’éF?zE’i‘mL@é‘GP‘F'B%‘l'Cca%%lt{?”ze”esu'f"”'c

Eﬁccaﬂd Osuacmidlactdal’mm(b &sid gndttatiantiar | C acid. 15.
arpaceytica ositian accor any

0o T o pa TR Sl r HEGOI A S g GimE 10 10 14,

conpdsaracvtemzezdomtfsatrtfsa $ri¢ tempositonemtans astesecisamemean

accept ar@B%PHVﬂeQ:B BLAY brokrhd alsg or mg@&ﬁfétaﬂf%ée}ﬂtable

Per or pro
m xt tile eﬁ‘ﬁé@"e@’Pdruﬂéhemﬁépﬁﬁd@ﬁwr%ﬁ‘ler%npos| tion

accofgli NBhirmaRBYticANSorfbosHl oAl A& orkthd 18 alm?on@%@b?&r‘n@ﬁb&@%

: 2 Eﬂ@tsr (It:{gr?ze%% ﬂma‘?'}uersr%? erl%rlmca%leba/caﬁ}c/:gggep?a%le vehltt:]e is c%osen
from the group comprising glidants, binders, disintegrants, fillers, diluents,

25 flavourings, colorants, fluidizers, lubricants, preserving agents, humectants,
absorbents and sweeteners.

17. Use of a compound of formula (I)



fromthe group conprising glidants, binders,
di sintegrants, fillers, diluents, flavourings,
waoeloonagsss, fluidizers, |ubricants, preservi ngPEIEP1089/052660
hunect ants, absorbents and sweeteners. 17. Use of a
compound of formula (lI)in which: A may be -Xr or
-XrO-X 2- , in which Xi may be an al kyl group havi ng
from1l to 5 carbon atons, opt?@®nally substituted with
one or nore al kyl groups having from1 to 5 carbon
atons or one or nore al koxy groups having from1l to 3
carbon atons, and X2 may be an al kél group having from
1 to 5 carbon atons, optiRZrat® dtituted with one
or nore al kyl groups having fropKl to 5 carbon atons,
Y may be hydrogen, -OH -N(R1 1) Q(R12)
, in which Rl 1 mayg bé , an al kyl group havi ng
from1l to 5 carbon at@ns koxy group having from
1 to 3 carbon atoms, or ogether with R12 forns a
4- to 7-nmenbered heterocilz% : y be hydrogen, an
al kyl group having from1lto b pboRyat ons, an al koxy
group having from1l to 3 carbon & @& B aryl group,

a heteroaryl group, an alkylar D, an
al kyl het eroaryl group, COR , QI(R”Z R') with
R and R', which nay be |dent| cal or diffeklént each

ot her, represented by hydrogen and an al kyl group
haw'ﬁd"ff"ffbm 1 to 5 carbon atoms, or R12 together with

ptmgyrbeaxﬁortn@x;ermwmed heterocycl e, Rl and
R2 V\,hlc ntical ,or. different_ea

h her, .
ny be. HOUPBYER b A LHP §PYAR TR g § FoRPR S optionally
éar bon asubstutdBwitiRdnanat RBre mlkylcgronm/ hbeing demt i1ctal 5 @arbon

differ enétoﬁgccl? o%%gﬁcarrgaéfnk a?()(;l?mt%s n i qﬁ&nql {@’é %lrb\f}ﬁ%éoms,

having from1l to groupha
from1l ta®B carbon atons, a hal ogen atom -OH,

- N( R ) (RX) may WeRan SHdA" roUE'NevmW R'to 5 S5RHIRaBms, optionally

2R, nltro and tr|f uor onet
substituted with one or more alkyl groups having from 1 to 5 carbon

10 atoms,
Y may be hydrogen, -OH, -N(R11)(R12), -N(R11)O(R12), in which
R11 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, or Ry, together with
Rs, forms a 4- to 7-membered heterocycle,

15 Ri2, may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, an aryl group, a
heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR’,
COOR’, CON(R’)(R”) with R’ and R”, which may be identical or different
each other, represented by hydrogen and an alkyl group having from 1

20 to 5 carbon atoms, or Ry, together with R4, forms a 4- to 7-membered
heterocycle,

R¢ and R,, which may be identical or different each other, may be
hydrogen, an alkyl group having from 1 to 5 carbon atoms,
Rs, Rs and Rs, which may be identical or different each other, may be

25 hydrogen, an alkyl group having from 1 to 5 carbon atoms, an alkoxy group



with R and R', which may be identical or different
each other, represented by hydrogen and an al kyl group
whanongpef4 om 1 to 5 carbon atonms, R5 may be hyPEDBRI009/052660

an al kyl group having from1l to 5 carbon atons, an

al koxy group having from1l to 3 carbon atons, a

hal ogen atom -OH, - N(R)(R'), -N(R)COR", nitro and
trifluoronmethyl, or R5 togeth27-with one from between

R6 and R7 fornms a ring having 5 or 6 carbon atons;

with R and R', which may be identical or different

eachy of (romﬁetBrse(%%‘ér? o, Q%gfoﬁg%tcﬁ‘i‘do?-ﬁ %}Xﬂaﬁgfo

havi n car
b | AURCORT. -6 CoPNBRn S GABER RO, Ritg Abe M QroTEy!

an aity R’ SRR WiadH may Bé%@nﬁcél%r@fﬁ#’érﬁ‘é@c@b@\@ﬁ,re@r@;sented by
r. one m bet R6 and

t t h f

R b e, AP o OB Soge 6
d&ar bon Rytnaashe hydrogdre apratgybg@up daviat) f@nphér Seadoh iatahs, an
o e SRe) fBup Reyhd FBin 16 SLARRT ERpRASHE Wb i, -
Cl ai MRJR")cMRACOE | nitsel andh triflugtomeileyl seriRb tdg@b@rs\wih one from
bas eget%eﬁ RE aRY Y, §& 72y hdliy & o@@@a@éﬁ%m@rvﬁtrpﬁoaﬁﬂr\?

fromthe group conprising arti cuI ar di seases, renal

i seaigs mayhereRlicehon dieranseaather mpsseied @W@mﬂ?@ and

1@esar Hikyl ra@@hm fromul tlor5 éaesorsét@ﬁfsse and cancer.
Use ac that i)he

sai d dﬁ@@gﬂ% bk Bs Aeniiepp EEhERT Sioretr Moy b
choskeydrégeyman tadkyggr@up hamrrprfnoen hip 5 haboattonds, ar tdyeithdr$orm a

art h{;ljokj%)%g ﬁg fr13¥1 B tw@én R ﬁh %éeth@ﬁﬁi‘iﬂ Qt,if&ms aring
arth r05|s upus abeti’c
nephh@firg ﬁyr GQBEiméraJ@fbﬁephrl t | s, polycystic kidney

5 seasq@r th@kl p%?étfo'n%f aldh%%gée‘iﬁ@aﬂ%onfp'oglrh@§ k& treBlhd HiRb&ses
scl erosi s di sease, M V. associ at ed

denebRses O”atP%ﬁ?(ereaﬁPrr‘rﬁf MGFs] aB@&Pﬂ?’gﬁ s, vasculitis,

r est wloslu&; aedondingscCrimmg VSChama/@@&redllrathdt tHeagatd blieeases
angin

and PesdbE FBRENERY PPaT 288 aBC TR hpt Lo R Sroue
f ol | comprisirguartcwa di$eases,vrenaliotbsreasea@armsaldaodldeaagst 0
2‘6 ai %ga%oli&m{d?&%&rdbégﬁg/,idfbb%&%f intsnl‘?n I%@isganqg%ﬁa%gﬁcer.
19. Use according to Claim 17, characterized in that the said diseases
based on the expression of MCP-1 are chosen from the group comprising
rheumatoid arthritis, arthritis induced by viral infections, psoriatic arthritis,
arthrosis, lupus nephritis, diabetic nephropathy, glomerulonephritis, polycystic
25 kidney disease, interstitial lung disease, fibrosis, multiple sclerosis,
Alzheimer’s disease, HIV-associated dementia, atopic dermatitis, psoriasis,
vasculitis, restenosis, atherosclerosis, myocardial infarction, angina, acute
coronary diseases, adenomas, carcinomas and metastases, metabolic
diseases and complications following surgical interventions.
30 20. Use according to Claim 17, characterized in that the said diseases
based on the expression of CX3CR1 are chosen from the group comprising
rheumatoid arthritis, lupus nephritis, diabetic nephropathy, Crohn’s disease,
ulcerative colitis, coronary disorders, restenosis, atherosclerosis, myocardial

infarction, angina, and complications following surgical interventions.



based on the expression of CX3CRl1 are chosen fromthe
group conprising rheumatoid arthritis, |upus

woepbnodess, di abetic nephropat hy, Crohn's di SeBSEEP2009/052660
ul cerative colitis, coronary disorders, restenosis,
at heroscl erosi s, nyocardi al infarction, angina, and
conplications follow ng surgical interventions.2 1.
Met hod for treating or preven28ng di seases based on
t he expression of MCP-1 and CX3CRl1 , characterized by
the adm nistration to a person in need thereof of an

S\;“f g%r [ Vmﬁ@%%}ttr tin OFB@%H{}%&geJS%E %@d éﬁ he ér;{ﬁbresg,on of
an aM@M @?%953%’\7!’ ﬁfgarﬁrt@ﬂ«rep Byoths a@a‘r*fhﬁﬁat@ﬂd% person in need

opt | pRAddf Y a1 BSédtil/Hatbunt bfa B8IBpUINnIEF&mAllKY): gr oups
having from1l to 5 carbon atons or one or nore al koxy

groups having from1 to R2eardon gRons, and X2 may be
an al kyl group having from1 to.8 car bon at ons,
optionally substituted wth oné o nor ¢ al kyl groups
having from1l to 5 cafxDb , YAmay be hydrogen,
-OH, -N(RL 1) (R12f38; GNR12) , in which RL 1
may be hydrogen, an al% greup having from1l to 5
carbon atoms, an al koxy group\having from1 to 3
carbon atons, or Rl 1 tofe R12 forns a 4- to
7-menbered heterocycle, R12:4 en, an al kyl
group having from1l to 5 car 5; an al koxy group
having from1 to 3 carbon at &%, ' -ré group, a

het eroaryl group, an al kyl aryl group n

al kyl het eroaryl group, COR, COOR , CON(R)(R') with

R 3 nd,iXn. Which may be identical or different each
other represented by hydrogen and an al kyl group

havi nngIrn@Vth -Xo 05-X&Pten imwbieB, or R12 together with
RL1, fer Hﬁ%yfbedfan 'éRyI7 r@ﬁm}r%(/lﬁg R Qﬁ@@&ér@on I330n§’sf‘q)pt|onally
R2, which dentical or different each

may behy%@jé??d Wi ARy’ @P'@uﬁ'kWaQ)'PHejs PRYRY fror”b 15"0 5 carbon
car bon asten®,orShe dr racvd dRsoxyWroWds eB§hdPRormdiert 3 eadboAratoms,
1(Hfferenéndeach ot her, may be

X2 may be an alkyl group having from 1 to 5 carbon atoms, optionally
substituted with one or more alkyl groups having from 1 to 5 carbon

atoms,
Y may be hydrogen, -OH, -N(R11)(R12), -N(R11)O(R12), in which
15 R11 may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,

an alkoxy group having from 1 to 3 carbon atoms, or Ry, together with
Rs, forms a 4- to 7-membered heterocycle,
Ri2, may be hydrogen, an alkyl group having from 1 to 5 carbon atoms,
an alkoxy group having from 1 to 3 carbon atoms, an aryl group, a

20 heteroaryl group, an alkylaryl group, an alkylheteroaryl group, COR’,
COOR’, CON(R’)(R”) with R’ and R”, which may be identical or different
each other, represented by hydrogen and an alkyl group having from 1
to 5 carbon atoms, or Ry, together with Rq¢, forms a 4- to 7-membered
heterocycle,

25 R¢ and R,, which may be identical or different each other, may be



hydr ogen, an al kyl group having from1l to 5 carbon

atons, an al koxy group having from1 to 3 carbon
wa@rauagesd hal ogen atom -OH, -N(R)(R'), -N R »CORP2009/052660

nitro and trifluoronethyl; with R and R', which may

be identical or different each other, represented by

hydr ogen and an al kyl group having from1l to 5 carbon

atons, R5 may be hydrogen, an2@lkyl group having from

1 to 5 carbon atoms, an al koxy group having from1l to

3 carbon atons, a halogen atom -OH, - NR)(R"),

- NCR, &85%‘ RifiyP ﬁs{]ﬁh 'inélf 5 BYloon Qforf®> T 0get her
Wi th %ne ¥ 6m bet g\@e %2%' n@%{gﬂfor rrsog i ng having 5
or 6 cdkbBnard Beswhigh MRY Re idandcator differerH eraly other. may be
i denfydraderan Gikyf ?ﬁo@fitha@iﬂg roft NEJ 5 chHiBRH B, & ah’%xg group
hydr ogen and 1an al k group havi nﬂ from i_“tlg 5 éé)lr on

at onf2Vikg K0 189 3 b ehRe: Boaloger ek Okt R KR Pent

énch-NgRHEOR” nmiyro bed MfdbageshylanitaRkyid BT, awnichhvasy bg identical

fro : b a r Wer r r .
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f or nsom Irtiorigcaiban atgn®, or 6 car bon at ons.

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon atoms, an
alkoxy group having from 1 to 3 carbon atoms, a halogen atom, -OH, -

10  N(R')(R”), -N(R)COR”, nitro and trifluoromethyl, or Rs together with one from
between Rs and R; forms a ring having 5 or 6 carbon atoms; with R’ and R”,
which may be identical or different each other, represented by hydrogen and
an alkyl group having from 1 to 5 carbon atoms,

Re and Rz, which may be identical or different each other, may be

15  hydrogen, an alkyl group having from 1 to 5 carbon atoms, or together form a
group C=0, or one from between Rs and R;, together with Rs, forms a ring
having 5 or 6 carbon atoms.



