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There is much evidence to suggest that MCP-1 plays a
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Eur opean patent EP-B-0 382 276 descri bes a nunber of
1- benzyl-3- hydroxynet hylindazol e derivatives endowed
with anal gesic activity. In turn, European patent
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- 6 - R11 may be hydrogen, an al kyl group having from

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

3 carbon atons, or Rl1l together with R12 forns a 4- to
7-menbered heterocycle, R12 may be hydrogen, an al kyl
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15X1 may be an al kyl group having from1 to 5 carbon
atons, optionally substituted with one or nore al kyl
groups having from1 to 5 carbon atons, and X2 may be
an al kyl group having from1l to 5 car bon at ons,
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may be identical or differeg : e, may be

hydr ogen, an al kyl group havi_ng m 1 to 5 carbon
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Preferably, in formula (I) previously described, X1
may be an al kyl group having from1l to 4 carbon atons,
optionally substituted with one or nore alkyl - 9 -
groups having from1 to 3 carbon atons, and X2 is an
al kyl group having from1 to 4 carbon atons,
optionally substituted with one or nore al kyl groups
having from1 to 3 carbon atons or one or nore al koxy
groups having 1 or 2 carbon atons. 5More preferably,
X1l is a group CH2, a group CHzCH2, a group C(CH3)2, or
a group C(CH3)2CH2. More preferably, X2 is a group
CH2, a group CH2CH2, a group CH2CH2CH2, a group

C(CH3) 2, a Rryr MEPLEXNYSHZER GriZikylQFoud hgviey HeonCHRCY Cirion 2€ins,
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togelbher Wltel'é Rl(éeforrrs a 5- or 6- nenbered

het erocycl eb oK Vant ageously, R12 is represented by a
hydr ogen & o Rawhigh gy bejidetlisaieadiffergntreaeinpther; gaysbe

car bon agdesen, adralkillgodpdgeinh @omwitd ficdidn dtansrs a 5- or

6- member % RI8h& hg%f&h @nay be identicRl &? e RR! dach Bhe@Ridy 52,
whi ch nﬁ‘%/ e i deﬂ?ﬁ cal or diff qrteﬁt Eacq ot her kol Sou
r epr eseEWeHANE &Rﬁ?‘@d@ﬁ'”g{%‘ﬁq A SHPRVTOTY S0 8 R TG
frofbl haying froar blord camontems, a halogen etoay AP yN(RAR'):. R4 and
Ry, whi girTEORDEN, deoiir REFS®NRE-S@Re MHitrema rifioblomethyl;
navi ng. PS8 R hich o HeUkleaPlr Aoy Gl Btetea by
havi ng hydggen andanaiky! groupRaving figm 1tep Cﬁfbofﬁg'g m |Oan OH
group, a R tnapbghwingenaantalkyf grogrianrieg frigrh 1de 6 agrbor atems, an
QVS&?@N R'\'Sl%x)/ GRup haﬁrl!ﬂtfé'%:% @' eartg‘oq Igtlogw; a hﬁ@%’h dom, -OH, -
ot 1 MR- RIGPRh P s e B R olBHa i pymsor
hydr ogebetwgenrRsand Raforas & (ng kavisa § ohG o7 AeN 3tp@snwith Roang! R,
car bon atiehmay Hlu@nica @e s, eatfbothes, reprpsarteitydgdlogensand
hydr oge ' froml to 3
car hon g}}%&r@&%ﬁﬁhﬁ?g@ _§{°§u%g'bﬁggtﬁ‘g’ 1 or E car bon
at o%@, - Regnd.Rrgwhig} @@éﬁ '3?‘3{‘)??‘ oéﬁ_‘ ?58["‘5?8'31?} erppayes
t oget hehydwigem ao mikyfgroup Haeingrem 1Re5 egttorRrtoms, o fegetherderaga
havi ng Go®y c40, GRbROFoA b&WBen R, and RS, @bgtalowith RRfor@sd rifyy |
whi ch nﬁ%mb% ir g%g,%i)ggtlomgr different each other, are
represente @y a nydrogeén atom an al kyl group havi ng
from 1 toln® wapaerectdie pgsensinvarnigieipiss tp 8 PRAE2ERUGCH)
CO, 30r @ﬂ@oiiﬁmmobmﬁs‘apﬁe Ro6veh hteri2yl:3-iydgpayrhethylingldzble RS,
forms aydil Qe \2%bARg %o BFmBa GRS BPRarfabdRically 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 and CX3CR1 , the latest resulting consequently in IL-



In the case of certain substituents, the conmpound of
formula (I) according to the present invention nay be
an asymetric carbon atomand may then be in the form
of stereoisonmers and enantionmers. 10Dependi ng on the
WOt20096409%64 t he substituents, the conpound of PGHRERP(/052660
(') may formaddition salts with physiologically
accept abl e organic or mneral acids or bases.
Typi cal exanpl es of suitable ﬁhysiologically
acceptable mneral acids are hydrochloric acid,
hydr obrom ¢ acid, sulfuric acid, phosphoric acid and
nitric 15aci d. Typi cal exanpl es of suitable
physi &% aed/erdl-2y expressierdpraudipgamich rasyligdn adavelepsigngof a
?ci d, pRB6IeG PRI/ dlseab€ RZMeh réfGirel inthd drt WitiRthiederm

umar | ¢ | ] ac [ .
et e PR ceordnd Gl B dfedthl Huention, he term
par a- exiressitadsiintepded todegldde qyerexeieesion apiQvnde thg, art:
SUSCi Ni Gudsisthgly! MBMpRlicaet BhsaBghd tR4ttRE h&veRC-bEnzyl-3-

20Typical ex | es of suitabl e L ol ogi cal

2o canpipu i GRoR el i oINS Bifia of the prosent

and hipderdige mayepisad fas hegireparatinn ol mphemaspulipgl composition

hrragneﬂwiagmacmdh yr@taeradnmt)ﬁ%igéase% bAg¥d onnBd @ftg@ssmt feUm
ydr oxi de, . C m oxi de i um car bonat e,

sodi uﬁ?%‘f&l"ﬂ@‘géPgﬁﬂ{QFéecfﬁﬁ?rg%?ggzi um hydr ogen

cH bonatTeus, I5Fhidesbec iherptesentdivestian ralgtes to the use of a

physi gdRstiupalot trra@s @pt abl e organi c bases are:

argi ni ne, betaine, caffei Q_L_é)h0| hqe,

N, N- di benzyl et hyl enedi ami ne, dk\er'hyl am ne,

2-di et hyl am noet hanol , 2-di neghykam noet hanol ,

et hanol ani ne, et hyl enedl aw-&, N- €ty nor phol i ne,

N- et hyl pi peri di ne, e gl Wtami ne, gl ucami ne,

gl ucosam ne, histidine, Nhydr oxyet hyl ) pi peri di ne,
N-(2- 30hydroxyet hyl ) pyriglidine, |sopropylanine,

| ysi ne, methyl gl ucam ne, nor photyj pi per azi ne,

pi peri dine, theobrom ne, trRe&th 1T} R3

trimethylam ne, tripropyl am ndXr oret hami ne.
Dependi ng on the nature of the substR4uepphs, the

conmpound of formula (I) may formesters with

physi mlwghcal | y accept abl e organi c acids. Typi cal

exanpl eg, Of E‘éj-i)érj-a&'-ﬁr [%_s’iino\;v@gg cal Iy acceptable

or gani ¢ 4cids are aceti ¢ acl I, ascorbic acid, benzojc

ath d, ci tkipanke @n ayherre hadng fromal o & carbpy atom eptionally
aci d, netduasmrstiol Withi sheaer lorecatidfl igloup€ indving from 1 to 5 carbon
par a-t ol uaqgrgg%lnponi c acid, benzenesul fonic acid,
succinic acid, tannic acid and tartaric acid. 5The
conpoundsXzonay ke apredykeroup RERd frem Talosd carken gipas; Retionally

pr odr ugs, subktRiite® wAtAdHeSor MERMNIKYD FRdups dading from 1 to 5 carbon

rmaceutically acce salts o
e moana pESpane X AR BRof, & Btes hafiho GRRET & e btoms.
cl ai ns. YThay %Mfmnop%-%@m&ﬁimd"‘ PRabigvfiigh s a
sgb_st anfami, Phaf %bay?wgéralahygmyr@s@d Na?Jirngfdk?)ﬂ I1 Y15 Edrbornteis,
adm nistered to a livin elng., i.s netabol i ze

10 conp OLﬁpaaqlquy]gaoPRﬁ\angggm 1r]tg.?hcg§qog ratt ms, or Ehﬂoéé?ﬁe? with
" phar mac it forras by- et egmbbled hetanepyclphysi ol ogi cal | y
apgept ablg; may 8e hpdr8géHe dn afky b IRaving fiodRP Y to SB3tbon atoms,

particular limtation, a terial suitable for
brepari ng R sHLB BB Pa PSR serion S1ovs Sp@! Soup. a
adm nistered to a living being. 15The conpounds
according to fornula (1) of the present invention may
be used for the preparation of a pharmaceutica
conposition that is active in the treatnent of

di seases (or pathol ogi es) based on the expression of
t he chenoki ne MCP-1 and the receptor CX3CR1.
Preferably, the pathol ogi es associated with the
expression of MCP-1 and 20CX3CR1 are articul ar

di seases, renal diseases, cardiovascul ar diseases,

3
NI




coronary di seases, adenonas, carcinomas and

net ast ases, netabolic di seases and conplications
foll owi ng surgical interventions such as, for
30exanpl e, angi opl asty, arterectomy, circulation
Weaearsst echni ques, transplants, organ repl HI&HFRHPY52660
ti ssue repl acenents and prosthesis inplants. In
particul ar, the pathol ogi es associated with the
expression of CX3CRLl are rheuymatoid arthritis, |upus
nephritis, diabetic nephropdthy, Crohn's disease,

ul cerative colitis, coronary disorders, restenosis,

at herosclerosis, - 12 - nyocardi al |nfarct|on

angi na, dIRETEIMAPUPaER BlEaBbIPERmieAgIkyietsrqay oroup, COR,

i nt er ventCOOR, SONIRAR) Vithr R’ @xa IRy vehichemay lopidarsticyl, or different

arterect oy, %ﬂg, C}%f[rgggn?e}d' ﬁ)%&‘( ghd ad ?&)ﬂ E?'\'c%g%ving from 1

Preferably ar maceu 0Si

pr esent |tﬁ\5éiﬁ‘fq°6ﬁt°&‘?5e 0551253?9%“@6“4"?1 wNEHR & Kosmg@bered
fog s conwters(tya@, an effective dose of at |east one
conpoun [

accept a% %E% 3 t Wéharfnéj ee ldgﬁtlcgl éﬂ%ﬁ{eﬁ\gggéhfcﬁﬁér Aéay E)e

| east hmﬁ@ephmﬁﬁésmup@awng raredets Breonalamg | e.

Exarrﬁl eR, Ry athlaatgmﬁ:aumfay Bé i(tén&iéilierpdlﬁ?étﬂ eachotbbe salbewn
int rior_a r X

di si n'?%do?gant%n g'h'ﬁ O%P ha\(; u@qﬁs% Cfﬁjg\b%mss 8 Blkgg%rgulo
1t ol barvmf@m f tad earben gtomﬁuaahal%ﬁﬁ\t%omppé*s N ’)ﬁ%g,

f\é]efn t ‘?“(Rmftmt f@ONﬂW OISBNRR A3, RO eRE trfluoromethy;
eru S
exci pYVgh?ar@ Rowh h R\ lE>ermlaceﬁhléal &2 *f%/refﬁ %glp%)f’ﬂg ?eeoresented by

re’su
sucr okyslrogsnand Iaeslkylw@w faaylrtgdmm g eafb@rh%lfowét at o

St ar ch, rRGeldywe @roQéTd aﬁ%ﬂdyh@bup’@nﬁd’fﬁfnﬁ@fo 5 t4rbon atoms, an

e sod| m 15 \
v+ QEPy S esedang TR Lt iy & ien elom 0%t .
malt NERXRD.i-N (RIGAR, nise goditrifueremethyiwendgsiogesharavithope from

as gr gatpedHik, &HdI Rr f5|%sté3ﬂ'§ﬂ@m@|d or SSC&f'lfdn@&ﬁﬁs Wlth R and R’,
sesane, .oj |

ol yeorac e Bl Bighor ufie B i pReh gk TR sireoen and
gl yceamdlkyl gmubihewhg framrirfo Salarbonditqses.y et hyl ene gI ycol
exg ers fJahd RS mﬁﬁdﬁ%ayﬂdeeiaérﬂlcalw dﬂel‘éﬁk eé@a&ftl@éremay be

nd i t
For ot radep -1 bl Sropp SRR E oM AR Pnsrats O loBelEBaT o
sol ut groms Ca@dorgyedes Hatweesy Rd angldv t@gslhﬁla\wfblﬁs forms a ring

medi iR Pbrasdambch atGRs, Ut i ons, pastes, creans and
oi nt msn%s for tranﬁﬂermﬂ

supposi {BPIPENRGHT P E?&?““&%rﬁ%pgf ﬁ%}afl%ﬁeérﬁamsecn&?f Jiggases
s ut based of thre éxpjessivh ohMEP-taandodSICRIAN ni strati on.

f25a her lrgé’ddﬁtﬁﬁl iR aq&ﬁﬁ‘lga%p&ﬁ 1407 pl%%@nt%hﬁérﬂ@@ters% Sﬂﬁa‘?ﬂod for
or ns, an

or i nfealipg BH&FW'EQ d'?ﬁaesea ggﬁedgsnf Be ﬁ’ép’ﬁ%a/’"a?%&&ﬁf‘ in
ot her CX380RErharantatizadriyrteel administratiomHo aperson dsegedi thereof an

agent &fecﬁJ@é?ﬁ+dn? &ithe cOHEJUAR LARMula Y bfeflotsly 884ERbEE

U7 ant s, 1) aBSTAUER RGN oI RN, <1 o

for parin’ forrhw@a (1) previeysledgsctited, Es@iuadde teprasahted by the group -

con‘po§| hgf ex @gsent i nvention may cont ai n ot her
phar rracof%ml c [{u agt Ve | n redi en

il ¢ aREREObdRarae U PraPUps desaber. 5 ma-pen Al areUP
of comgyingridrof tdf Hearbbreatdmny, aptiondlly ghisstieertwith aral drymore alkyl
acceptable salt, ester or prodrug thereof in the

phar maceuti cal conposition of the present - 13 -
invention may vary within a wi de range as a function

of known factors, for instance the type of pathol ogy

to be treated, the severity of the disease, the body
wei ght of the patient, the dosage form the chosen
route of admi nistration, the nunber of daily

adm ni strations and the efficacy of the



5 chosen compound of formula (). However, the optinmum
anount nmay be determined sinply and routinely by a
person skilled in the art. Typi cally, the anount of
compound of formula (1) or of pharmaceutically
viecwpiabide salt, ester or prodrug thereof i RCIAE2009/052660
-phar maceut i cal corrpositi on of the present |nvent| on
will be such that it ensures a |evel of admnistration
of 10 between 0.001 and 100 ng/ kg/ day. Preferably, the
| evel of administration is b&ween 0.05 and 50
ng/ kg/ day and even nore preferably between 0.1 and 10
ng/ kg/ day. The dosage forns of the pharmaceutical .
conpogbensdavied frome! {or3eeaghan atorie And dwisARy? YLITBHR pAMiNg oM
i\g Cgrﬂtongcdrsbﬁ;ﬁ@rhﬁldbu@&ny &adsmaltee wital dnelonmore 4lkyl groups
phar ut i C
ar andrArBa Eorbfutd e of QB4 THIGaR0Y| s navpp o2
and t¢abdnistems.  The activity of the conpounds of the
preesent pofstetadiy, KNisMerou @ga GEIERH,BAS ad@tmpG(CHa) @ a

invitro n nonocytes via techni ques of gene
expr e@gﬁ"bh[bﬁﬂgg&%l s with "real-ti me" RT-PCR and by

pr ot ei nMorepaterabys X268 agredn/Shis a\grcamaﬁﬁziqwem%éﬁzeHz
t gst a é\%{;b @(&3392\/\'9 ngvatdaeagzc&i&I brl @@PoumcH;re(caia)ECHzt he
abovenent i one I

usef ul 2‘8\‘3"&9«5’8%%@” to%&]g@% R?V'P s%ﬁdestc ooﬂa%k@gngs with
rdyar replteeenthdsbsebhprge@mu&namefsrabmtheﬂmep CM@;Fanﬂ b rilep

the expiseedny. of CXSCRl Consequently, the

aboveme t| one er ed i.ctive
of the %ewqegu P TR0 PrREODS JesidhiooRpER €
pat holepgsersed bpthagraupi-Xe@- oy and eraferpbly &Y% theroreyrd
groduglltuobhzt@h Moyt tge voubwzetmcﬁm@n of CXSC}?l and

i nflamma con S . W sence

't r TBEn e EHPHoun g L Ry IARes N
prepaMth)@ﬂRQf the conmpounds of general for mula (1)
may be R@Hn@é Pl%%ﬂ?@setnﬁedQﬂ% drdg@R atom, |aﬁ\édk9|£broup
procedur es. ?—& t { Y RUERL - AA
ReR8 W@gm g0 o opginerAIfh SRy foRPS 3R
pr odumemberfedgeuemcadzlefor mula (111), in which Q

i gli cat ﬂﬁvahéq%uéw %%B%Peéétﬂfé%% afmregten Qtc, @H Rilkyl group

corrprl sl n
react Y A RAHIPYS 5 %nzaﬁqg%ggr "8?0%&%?‘5? 5-or6-
for nudnembérbu)weteli)cwrle substituents R, to R8, A and Y

have the Flgr\%sarﬁ' R’z?\nhlm A% Bé‘ﬂewuéa@!’)r Jl#&eﬁ&%@l@&ﬂéﬁ are

B
Lo CoRTBRENtRaY 2 PUURSANAIRE: SEH SYHRgPans FHE R oetoon

gherabméormula (111) are reacted with the derivatives
of for n?"ré'f%l%blb)Rg' B, LRERPWARRMER tfidéhtiehlidh 8feRnbERA oBed,
'na grglrépresented 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,-CONRR’, -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,



10solvent. Preferably, Qis a leaving group preferably
chosen fromthe group conprising a chlorine atom a
brom ne atom and a met hanesul fonyl group. The bases
preferably used are sodi um carbonate, potassium
waremnesss and al i phatic ami nes such as tri RCIEPAMPAEG60
di i sopropyl ethyl am ne or the sane reactive am ne

(I'1'1). The solvents that are preferably used are
general ly polar 15aprotic solvents such as

N, N- di net hyl f or mam ne, tet rah139dr of uran and

di chl oronet hane. In general, the reaction is perforned
at a tenperature between roomterrperature and the

r ef | uk heleggsedtam a0 farauRe oS tpepthe Mitonereoae betyaen B and
this RXRﬁm%}hnb&Shné 5RB @abeMafomdr s to a few days.

Wen the %LJQ adnd, 7bn9{ﬂg]éﬁ2bg Hehl)ca%ledlﬁérgrﬂ%%kl’??th%rhgre

conventi 0 %lrﬁ
st r ongpissseed b A ha@omtommwkwl groHp lbmﬂwaomﬂttﬁ BLegfbon

dig soRb@BYdr fo’#ﬂda gﬁb‘ud ek forpAk BbmaRMEEN RSO RNt S
such tas t etr F mur?‘lﬂ h Ietg]%ngcar natgnjﬁ 1, 4-di oxane.
The tS% 'R 0% YT fedction is

gener al Iiryth@ aa&ra @f@e@@m svaﬂtltusgtSb@e \ﬁiéfépptrnécﬂﬁfqr@wpé\r) aceprding
and t{gnd &feééﬁf wh@:ﬁflbﬂrn@dylﬂeﬁancﬁsyhhfétrﬁ:@amﬁtatdiﬁ g6k may then be

sefagf/vlnggis/@rm E‘BF{S&IS%@ rs an an Itom%I'SS froma few hours to

2419/ 1006pREIgAERRE 08iLGEF §E0substitgents, the compaupd hfiorhula (1)
the Crﬁﬁ@% |ab&‘|tl<§he§d!t¥ Qith YRy gi Gy 8Ec@btabrIoigEnit drimieralr €

reduced, to . the products of general formula (1). The
subst?ct'qf‘eoﬁtbgs to Ry, A and Y have the meanings given
pr evi oudygicdl exarnpies fonitaimplysiofogicelmeceptgly minarel acis are

whi c:hh r&h%n@ﬁ&&' hyBrobtdfifasid, sORurR 3R, PRAPhGHE SRR dhvd nitric
'r\g may be performed according to conventi onal
ho

id. For exanpl e, the reduction of the carboxylic
conpoundgpice exampted ef stitalje plypiolsgicelyradcerialje oraanictacdpere
ai d ogceﬁ@QéJ@'a@%rBi@%@ﬁnl‘S@nz&H%ada&rlb b&lB'fUrmal%éH'ﬂ ﬂﬁdﬂérhmd
hydri de . sodi um oroE i gjano 8 o g}
such BaeieacignBptangst éﬁ‘éﬁ‘f' OX?H’aﬁ nB?rﬁTou?'}?éu fAL 39NN
i s cabsenzenbsolfdnid avida seediniaddic taypicctddanddanasistacisuch as,
fﬂf exaﬁ"%l@al eié?ﬁﬁlé’shc}‘f@ﬁﬁz;% ﬁ@sw%%ﬁlﬁb’écc@ﬁt@@lé nﬁf‘kﬁ‘al bases are

di oxane. ar.e ene

out AV sRroAARS R B PRYIET B ABPUTHG. RS
t he rreégnesiutre sgriiurabogd potessidrhdorsndtarmetammdriiune hydrexidaray

last {HQm fy d?'oﬁ@é”ng:ghé’sll @t chedkhate, s%élTnﬁwy@P@EPb%oHi@Bnd

follow are ntende 'ustrate the present

i nverR9iZ§ium idegen Cﬂ%’\%@%’r limting it in any way.

F%epar aTypienl exangiéses suutadewmysmmpmauwhpceﬁtatﬂ@ prygahia bases are:

i st eé?’gl'nme-r@é?él %%aﬁghé"@h&ﬁ\%eN,W &9§Z9ch9%h&9arhm3

prepar ati on met revi ousl ¥ desciibhéd. 20 T E’
diethylamine, 2- dlethylamlnoethanol dtmethylammoethanol ethano amine,
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 (1)

may form esters with physiologically acceptable organic acids. Typical
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examples of suitable physiologically acceptable organic acids are 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.

The compounds of the present invention also include the prodrugs,
stereoisomers, enantiomers and pharmaceutically acceptable salts or esters of
the compounds represented by formula (1) described in the claims. The
prodrug of a compound of formula (1) is a substance in substantially inactive
form, which, when administered to a living being, is metabolized into a
compound of formula (l).

The terms “pharmaceutically acceptable” and “physiologically acceptable”
are intended to define, without any particular limitation, any material suitable
for preparing a pharmaceutical composition to be administered to a living
being.

The compounds according to formula (1) of the present invention may be
used for the preparation of a pharmaceutical composition that is active in the
treatment of diseases (or pathologies) based on the expression of the
chemokine MCP-1 and the receptor CX3CR1.

Preferably, the pathologies associated with the expression of MCP-1 and
CX3CR1 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
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
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,
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myocardial infarction, angina, and complications following surgical
interventions such as, for example, angioplasty, arterectomy and circulation
recovery techniques.

Preferably, the pharmaceutical compositions of the present invention are
prepared in suitable dosage forms comprising an effective dose of at least one
compound of formula (1), or a pharmaceutically acceptable salt, ester or
prodrug thereof, and at least one pharmaceutically acceptable vehicle.

Examples of pharmaceutically acceptable vehicles known in the prior art
are, for example, glidants, binders, disintegrants, fillers, diluents, flavourings,
colorants, fluidizers, lubricants, preserving agents, humectants, absorbents
and sweeteners.

Useful examples of pharmaceutically acceptable excipients are sugars,
such as lactose, glucose or sucrose, starches, such as corn starch and potato
starch, cellulose and derivatives thereof, for instance 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 oleate and ethyl laurate, agar-agar, and the like.

Examples of suitable dosage forms are tablets, capsules, coated tablets,
granules, solutions and syrups for oral administration; medicated plasters,
solutions, pastes, creams and ointments for transdermal administration;
suppositories for rectal administration and sterile solutions for injection or
aerosol administration.

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.

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
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invention may vary within a wide range as a function of known factors, for
instance the type of pathology to be treated, the severity of the disease, the
body weight of the patient, the dosage form, the chosen route of
administration, the number of daily administrations and the efficacy of the
chosen compound of formula (I). However, the optimum amount may be
determined simply and routinely by a person skilled in the art.

Typically, the amount of compound of formula (I) or of pharmaceutically
acceptable salt, ester or prodrug thereof in the pharmaceutical composition of
the present invention will be such that it ensures a level of administration of
between 0.001 and 100 mg/kg/day. Preferably, the level of administration is
between 0.05 and 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
invention may be prepared according to techniques that are well known to
pharmaceutical chemists, including mixing, granulation, compression,
dissolution, sterilization and the like.

The activity of the compounds of the present invention on MCP-1 and
CX3CR1 was demonstrated in vitro in human monocytes via techniques of
gene expression analysis with “real-time” RT-PCR and by protein production
analysis via an immunoenzymatic test. As is known to those skilled in the art,
the abovementioned experimental models are considered useful for checking
the activity of the compounds with regard to the expression and production of
MCP-1 and the expression of CX3CR1. Consequently, the abovementioned
models may be considered as predictive of the activity in man for the
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.

Method (A):
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In method (A), the products of general formula (lll), in which Q indicates a
leaving group chosen from the group comprising halogen, CH3SOs- and p-
CH3PhSOs-, are reacted with the alcohols and amines of general formula (l11).
5  The substituents R, to Rg, A and Y have the meanings given previously for the
compounds of formula (1).
Method (A) may be performed according to conventional techniques.
For example, the amines of general formula (ll) are reacted with the
derivatives of formula (I1) in the presence of a suitable base and in a suitable
10  solvent. Preferably, Q is a leaving group preferably chosen from the group
comprising a chlorine atom, a bromine atom and a methanesulfonyl group.
The bases preferably used are sodium carbonate, potassium carbonate, and
aliphatic 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 (lil) 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):
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In which the carboxylic derivatives of general formula (IV) are reduced to
the products of general formula (l). The substituents R to Rg, Aand Y have
the meanings given previously for the compounds of formula (1), and in which
the group B-CH; has the same meaning as A.

Method (B) may be performed according to conventional methods.

For example, the reduction of the carboxylic compounds of formula (IV)
may be carried out with the aid of reducing reagents such as lithium aluminium
hydride, sodium borohydride or organometallic agents such as Grignard
reagents. In general, the reaction is carried out in a suitable aprotic solvent
such as, for example, tetrahydrofuran, diethyl ether and 1.,4-dioxane.

The reactions are generally carried 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.

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.

TABLE A

Groups R

No. A Y

1 CH, NH, H| H H H H H | H




HH5-0CH3 13 UU HH CH2CH2ZCH2 5-F 14 U N(CH3)2 "
p-OCH3 0-OCH3 H CO H 15 N norpholine 0- CF3
WO 2009/109654 PCT/EP2009/052660
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2 NHCH,CH; |“| © “ - :
3 NHCH(CHs), “ p-Cl “ “ - “
4 N-morpholine | “| 0-OCH3 “ “ “
5 “ NH-(2-pyridine) [“| “ | p-OCH; | oCH; {o-CHs| “
6 NHOCH; " H H H
7 NHOCH,Ph | “ |CHs “ ‘ CH; | CHs )
8 NHCH.CH3 H p-CFs “ “ H | H | 5NO2
9 “ ‘e p-F “ CH,CH,CH, | * H
10 “ OH “1 “ | pOCHs H H “ 5-F
11 “ “ ‘- 0-CHs “ cO H
12| C(CH3), NH, “|CHs|  p-Cl “ H | H | 50CH;
13 “ H H ‘ CH,CH,CH, | 5-F
14 “ N(CHj3), “ | pOCH; |o-OCH;| H Cco H
15 N-morpholine | “| * 0-CF; H H H | 5-OCHj;
16 “ OH : H “ CcO 5-NO2
17 . ‘ “ - “ CH,CH,CH, | H 5-Cl
18 |CHO(CH;), N(CH3), ‘- 0-CF3 H H “ H
19 ¢ OH “l p- “ “ “ “ | 5-OCHjs
NH,COCH
3
20 |CH,0O(CH;,)s OH “ H CO 5-F
21 * NH, ‘1 m-CH, ) ‘ H
22 CH, “ “ H “ ¢ H H 5-CN
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

suitable starting products and reagents.

Preparation of compound 1
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2-amino-1-(1-benzyl-1H-indazol-3-yl)ethanol

1a) 1-(1-benzylindazol-3-yl)-2-nitroethanol

To a suspension of 1-benzyl-3-formylindazole (18 g; 0.076 mol) in
anhydrous ethanol (100 mi) stirred at about 5°C were added nitromethane (9.4
g; 0.154 mol) and, slowly, a solution of sodium (3.5 g; 0.152 mol) in methanol
(42 ml). Once the additions were complete, the mixture was stirred at this
same temperature of about 5°C for 3 hours, and the reaction was then
completed by filtering off the solid thus formed. The solid was suspended in
diethyl ether (100 ml) and stirred at 0°C. A solution of glacial acetic acid (18 g;
0.30 mol) in cold anhydrous diethyl ether (250 ml) was then added to the
mixture. Once the additions were complete, the mixture was stirred under cold
conditions for 2 hours and then warmed to room temperature and left at this
temperature overnight.

The reaction was completed by adding water and ice (500 ml) and
separating out the organic phase. This organic phase was washed first with
cold 5% Na,COs; solution (5%100 ml) and then with cold water until neutral
(3x50 ml). The organic phase was then concentrated under reduced pressure
and the crude residue obtained was purified by crystallization from hexane and
then from benzene.

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
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
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
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absolute ethanol.

10.0 g of 2-amino-1-(1-benzyl-1H-indazol-3-yl)ethanol were thus obtained.

m.p. = 126°C with decomposition

"H-NMR (DMS0-d8, 8 ppm): 3.26 (d, J = 6.87 Hz, 2 H), 5.29 (q, J = 5.90
Hz, 1 H), 5.63 (s, 2 H), 6.31 (d, J =5.12Hz, 1 H), 7.15 (t, J = 7.45 Hz, 1 H),
7.21-7.35(m, 5 H), 7.38 (t, = 7.67 Hz, 1 H), 7.67 (d, J = 8.62 Hz, 1 H), 7.94
(d, J = 8.04 Hz, 1 H), 8.30 (bs, 2 H).

Preparation of compound 2
1-(1-benzyl-1H-indazol-3-yl)-2-(ethylamino)ethanol

A mixture of 1-(1-benzyl-1H-indazol-3-yl)-2-chloroethanol (8.8 g; 0.031
mol) and ethylamine (7 g; 0.155 mol) in benzene (60 ml) was heated at 130°C
in a closed tube for 8 hours. The reaction was completed by cooling the
mixture to room temperature and washing with water (3x20 ml). The organic
phase was then extracted with 1N HCI (3x50 ml). The combined acidic phases
were washed with diethyl ether (3x50 ml) and then brought to basic pH with
25% NaOH solution. The precipitated solid was filtered off, dissolved in
chloroform (200 ml) and washed with water until neutral. The solvent was then
concentrated under reduced pressure and the crude residue was purified by
crystallization from benzene.

The solid was then dissolved in isopropanol (150 ml) and treated at room
temperature with an approximately 1N solution of HCl 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.

m.p. = 1563-154°C

"H-NMR (DMSO-d6, & ppm): 1.25 (t, J = 7.27 Hz, 3H), 3.05(q, 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 =
4.95 Hz, 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
= 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 ling

The capacity of compound 1 to inhibit the expression of MCP-1 by

lipopolysaccharide (LPS)-stimulated MonoMacé cells was evaluated. The cells
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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 1
(in the range 30-300 uM) and incubated for 1 hour. The cells were then
stimulated with LPS (100 ng/ml) for 4 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
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 MCP-1 was used
(Applied Biosystems, RefSeq NM_002982.3). A set of primers and probe 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
fluorescence data were analysed using the ABI Prism 7000 SDS software, by
calculating the threshold cycle (Ct) for each sample and subsequently
performing a relative quantification via the AACt method.

The results obtained, expressed as a percentage of inhibition, are collated
in Table 1 below.

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
mRNA of 64% and 53%, respectively.
Example 2
Measurement of the production of MCP-1 in 2 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
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
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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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Ri, forms a 4- to 7-membered heterocycle,
R12 may be hydrogen, an alky! group having from 1 to 5 carbon atoms,
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20 COOR’, CON(R')(R”) with R’ and R”, which may be identical or different
each other, represented by hydrogen and an alky! group having from 1
to 5 carbon atoms, or Ry, together with R4y, 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,
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i mmuunoenzymatic test (ELISA) 5 using a commercial kit
(ELI SA MCP-1/JE, R&D Systens). The results

obt ai ned, expressed as a percentage of inhibition, are
collated in Table 2 below. TABLE 2 No. % i nhibition
[p-M 1 73 150 2 67 150 As shown by the results

obtai ned and given in Table 2, the conmpounds 1 10and 2
of the pleBeatd Ranbhish Mo Didestical grsifierenreach gHer max e
I nhi bhydrogent Be alkP@Srouprievieg froexptodssrton avémdviaR-akokngraup
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pM ahefwear Bbam%av foaps 4 ripghavingiher fc@’q”P@ %é% Withdh and R,
20st | WHicﬁh%‘? Bé'llddhtll;eﬁ’& {ife@entngicholhet, oéprédonisaiiyshydroger bed

t ot al I\tA}(]I gr%up r@ggrto%dstfor‘,)o(!yrg& tgrﬁél pel l et using the

RNea ﬁn r‘anscri bed with the
Taghvan Reved &e. vvhﬂ@th@ey boppelical araliftarery eaghethers M3y ke t
( Appl hﬁﬁo&noﬁr)’ §Ikﬂ@$aup&fédm§; REemCNA @ftbori Gfs, \wa fogemhedform a

react on h a
oﬁ ai ﬁ'&fpl n 98r9\'}5ff CRP%WS%" u%"fmndg nggt%[ﬁe @}ﬁ trférgrgna% 0
sequehaéngfe e earben @9@§em (Appl i ed Bi osystens), by
appl ypng (tdﬂﬁp(flﬁma@&blrdlﬂg Ecﬁ(!f’(ﬁlﬂf ﬁtcﬁé@ciéﬁzﬁd ih @hat XOkaal 66 ad

m nut e an 45 &Y,
15 s eé%ﬂ &gougﬁ\&vugg%op u t 1o m\'ﬂz OP ef SL%gtltgf%g\JltR one or
anpl i motsaalkyb groups b@tmw‘fonpﬂ it earbam atoprsodnsd Xgean piky oreup

hmnh%ﬁn WaS 4 8@6n oRR! b;ﬁﬂnﬁly@%&ﬁtﬂ%w:tﬁ@ﬁ&@%om alkyl
\M 00330 Bhind i) 1) GRbATEL R AP PLORE L IRRY o200 g
was ud@HPs AV & @ loms &7 o RS SRy gk
t he s&wp?earbpoatonse pur poses of normalization. Once
t he rgacttQRpdiRd abedr@Rg B @sith 1,1cR8racteriZed 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(CHzs),, a group C(CHs).CH,
or a group CH,C(CHj3),CHa.
4.  Compound according to Claim 1, characterized in that residue A is
chosen from the group comprising the group CHp, the group C(CHs),, the
30 group CH,OCH,CH,, and the group CH,OCH,CH,CHa.
5. Compound according to Claim 1, characterized in that Ry and Ryz,
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.



fluorescence data were anal ysed using the ABI Prism
7000 SDS software, by calculating the threshold cycle
(&) for each sanple and subsequently perfornmng a
relative quantification via the A O C nethod.
WO209944265¢ s obt ai ned, expressed as a per cent BgEERN009/052660
inhibition, are collated 5in Table 3 bel ow. TABLE 3
No. % inhibition [01 1 96 150 2 85 150 As shown by
the results obtai ned and giveﬂ in Table 3, conpound 1
and 2 of the present inventiofi"ivere capabl e of
significantly inhibiting the LPS i nduced
expression of CX3CR1 in a_human nonocyte |ine,

showe§- a FOMRRHICHACERIING tq FBiM dycdpEacisrizadia dhat Ry an@ﬁm"@fch
96% anthy $6%enties peditieréat each othe? 2re a Bldhbddn dtorioorza Lafig!

of forgmﬁb%\ghékgﬁ 1%@]"\,\}?0”%%9 in which: 5A may be

- X1 be an al k¥\’l I:g‘roup

havi nd- f r aTROUNg asc%'ﬂaéfrmolamhaschaasteiﬂé%' Rt Rs, Rs and

i upst which ethywetitlendiost of biffsidhteath yHer, ire tixseh &ramnige §roapn
to

ey nEo OIS AERSR hartf Ky BRI 950 gy aoms,

al ky| apelsep arenn brying beh 21carpnsateras. SdHT. ﬁ'tqsﬁsatom an OH group,

opt i oaaltkoygroup, a triflucromethyl group or a group N(R')(R”), -N(R’)COR”, -CN, -

CONR'R”, -SO:NR'R”, -SO,R’, with R" and R”, which may be identical or
10 different each other, represented by a hydrogen atom and an alkyl group
having from 1 to 3 carbon atoms.
8. Compound according to Claim 1, characterized in that Rs is chosen from
the group comprising a hydrogen atom, an alkyl group having from 1 to 3
carbon atoms, an alkoxy group having 1 or 2 carbon atoms, a halogen atom,
15  an OH group, or Rs, together with one from between Rs and Ry, forms a ring
having 5 or 6 carbon atoms.
9. Compound according to Claim 1, characterized in that R and Ry, which
may be identical or different each other, are chosen from the group comprising
a hydrogen atom, an alkyl group having from 1 to 3 carbon atoms, or together
20 form a group C=0, or one from between Rs and R, together with Rs, forms a
ring having 5 or 6 carbon atoms.
10. Pharmaceutical composition comprising the compound of formula (I)
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.



substituted with one or nore al kyl groups having from
1 to 5 carbon atons, Y may be hydrogen, -CH,

-N(R11) (R12), -N(R11)0(R12), in which R11
may be hydrogen, an al kyl group haying from1l to 5
WwarzeAfoms, 15an al koxy group hayi ng fromPCHEP2809/052660
carbon atons, or Ri| together with R12 fornms a 4- to
7-menbered heterocycle, 512 may be hydrogen, an al kyl
group having from1l to 5 carb atons, an al koxy group
haying from1 to 3 carbon atons], an aryl group, a

het eroaryl group, an al kylaryl group, an

al kyl heteroaryl roup, COR, 20 COOR, CON(R
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15group C=0, or one nd R7, together

with 75 SYrHerogig tﬁﬁreﬂ{n\‘?f ?161\1@”8 € Lar bon atons. 2.
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Ay flayparings, @Prérasifinigizerso wbfcants, Hresamvingragantsigimectants,

opt i Oélﬁ,b}bvénéléhék&v&étbﬁ&svvith one or nore al kyl groups
havi ng from or one or nore al koxy
group &&Iﬁéaforﬁpo@ aa(Hg 3. Conpound
according to Caim1l, character| zed inthat X1 is
chosen fromthe group conprising a group CH2, a group
CH2CH2, a group C(CH3)2, or a 25 group C(CH3)2CH2 and
X2 is chosen fromthe group conprising a group CH2, a
group CH2CH2, a group CH2CH2CH2, a group C(CH3)2, a
group C(CH3)2CH2, or a group CH2C(CH3) 2CH2. 4.
Conpound according to Claiml1, characterized in that
residue A is chosen fromthe group conprising the
group CH2, the group C(CH3)2, the 30 group CH2OCH2CHZ,
and the group CH2OCH2CH2CH2. 5. Conpound according to
Claiml1l, characterized in that R11 and R12, which may
be identical or different each other, are a hydrogen
atom an al kyl group having fromlto 3 carbon atons,
or together forma 5- or 6-nenbered heterocycle. - 24
- 6. Conpound according to Claiml, characterized in
that R, and R2, which



may be identical or different each other, are a

hydr ogen atom or an al kyl group having from1l to 3
carbon atons. 7. Conpound according to Claim1,
characterized in that R3, R4 and R8, 5which ma
Waaeo[19¢54 or different each other, are chosdif PéW’E’??éﬁo
group conprising a hydrogen atom an al kyl group

having from1 to 3 carbon atons, an al koxy group

having 1 or 2 carbon atons, Br, C1 or F atom an CH
group, a nitro group, a trifl4aoronmethyl group or a
group N(R)(R'), -N(R)COR', -CN, - CONR R",

-S2NR R', -S2R, with R and R', which may be

i dentical or 10different ggaclp ot hatt, represented by a
hydrogen atom and an al kyl grotp’having from1 to 3
carbon atons. 8. Conpag p_g__tyo Caimil,
characterized in tggt Rosen fromthe group
conprising a hydro af al kyl group having from
1 to 3 carbon atons, koRy group having 1 or 2
carbon atons, a hal ogen CH group, or R5,
toget her with one from betwe ¥ R7, forms a ring
having 5 or 6 carbon atons.R79. RB according to
Caim1, characterized in th 5~agkd R7, which may be
identical or different each other, amra chpssen fromthe
group conprising a hydrogen atom an al kyl” group

havi ngé_ HAm1l to 3 carbon atoms, or together 20 forma
grou 6 or one frombetween R6 and R7, together

vvlth RSAWW?PB)%& ¥i-XePrav imYie or 6 car bon atoms. 10.
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| ysi ne, methyl gl ucam ne, norpholine, 10pi perazine,
pi peri di ne, theobrom ne, triethylam ne,
trimethylam ne, tripropylam ne and trometham ne. 14.
Phar maceuti cal conposition according to C aim 10,
characterized in that the said pharmaceutically
acceptable ester is forned wth physiologically
accept abl e organi c acids chosen fromthe group
conprising acetic acid, 15ascorbic acid, benzoic acid,
citric acid, fumaric acid, lactic acid, nmaleic acid,




nmet hanesul foni c acid, oxalic acid,

par a-t ol uenesul foni ¢ aci d, benzenesul fonic acid,
succinic acid, tannic acid and tartaric acid. 15.

Phar maceuti cal conposition according to any one of

VoD 20081809%H t 0 14, characterized in that the P&TEP2009/052660
conposi tion contains a stereoi somer or an 20enanti oner
of the conmpound of formula (1), or a pharmaceutically
acceptable salt, ester or praqodrug thereof, or a

m xture thereof. 16. Pharmacduti cal conposition
according to any one of Claims 10 to 15, characterized

in that the said pharmaceutically acceptabl e vehicle
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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.



having from1l to 3 carbon atons, a hal ogen atom -CH,
-N(R)(R'), -N(R)COR", -CN, -CONR R', -902NR R",
-S2R1, nitro and trifluoronethyl; with R and R',

whi ch may be identical or different each other,
VOpPu4eMbed by hydrogen and an al kyl group HEAHTHGIPL0REE0
1 to 5 carbon atons, 5R5 may be hydrogen, an al kyl
group having from1l to 5 carbon atons, an al koxy group
having from1l to 3 carbon at , a hal ogen atom - COH,

- NNR)(R"), -N(R)COR", nitrd and trifluoronethyl, or
R5 together with one frombetween R6 and R7 forns a
ring having 5 or 6 carbon atons; with R ang‘ R', whi (:hf
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X2 may be 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, Y nmay be
hydrogen, -OH, -N(R11)(R12), -N(Rll)O(RlZ) in which
WORWW/16%§4 be hydr ogen, an al kyl group havi ng"qlifré’r%?"f/"?’é“
5 carbon atons, an al koxy group having from1l to 3
carbon atons, or Rl1l together with R12 fornms a 4- to
7-menbered heterocycle, R12 be hydrogen, an al kyl
group having from1l to 5 car " atons, an al koxy group
having from1l to 3 carbon atons, an aryl group a
20het eroaryl group, an al kyl ar I gr oup

al ky| hedregenasty Biky a6us, haooee'fromo)éorﬁ Caft@on(tcm '(R') with

R and R, R\HITR, Whith BRyibdeddnticabr diferditfcaen ether, eaayrbe

ot her resen

havi na 4’?5&% " ?ﬁ(ﬁ% &Pg r%g%grtggﬁst%%dca ?t@{é (?19 er

R11, hevingsfrem 410 8 garponaienisy éda'H@Q'e?t% and

R25 WtN RP)CGRV e ardraﬂﬂanﬂﬁetwr vdinff ane Re, v&amhn@; tesidentical

{ncs)r 5 & C}E%ﬁntae(agrﬁégrep i e%%g%g%hrfgép %&Pﬁkﬂgmbg%m&g

i dent froml1 to caftoh@tams. each ot her, may be hydrogen an
al kyl grR%Ueryrt%\ﬁyG f%ﬁ%dlﬁﬂg@uﬁﬁé\hiyfrc&ﬁ oG 5 camo@biomsyan

gr oup Rf?\” n&n havrrg h? %&ar Eon at%? hakggelnaaltc%geaHat om
tﬂOfI DGR NR@:MR JCAR} nltrRaaﬁ(t:rlﬂRoromnmvbnr Relpogiben vibrnedem

g [] g : E&%@mhg SRER, RIS ring ﬁnnegs@dsrtee&brw dyrels:0ag@R and R,
e hylihsadRy %Eré“ea%d%r 8 sasf ot AR ol SRelTaNa

at ons an alylgrdumhaviggdiem hianb ergbdvaioms, to 3 car bon
atoms, .haly @Qe\&h:éﬂ RHY be ([dehtical orlﬁl‘felN(rRe)aérF%ther may be

DS B B B £ Bl Ao £ | SRR Bl o
or 6 gewb@FOavoore fram bétween RnandR, tqmtf@hwﬂhg E@msarmg
i dent he@hg 96r 61Edh&T SBMseach other, represented by

hydr ogen and an al kyl group haV|ng froml to 5 carbon
atons, R6 and R7, which may be identical or different
each other, may be 15hydrogen, an al kyl group having
from1l to 5 carbon atons, or together forma group
C=0, or one from between R6 and R7, together wth R5,
forms a ring having 5 or 6 carbon atons.



