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X X X 5 The present invention relates to a
2-arylindol e compound substituted in position 5, to a

W?E&%@H&si cal conposition conprising it, tGcrmEp2007/055901
i ntérnedl ate conpounds and to a preparation process

therefor. More particularly, the present invention
relates to a 2-arylindole conpourd substituted in
position 5, which has inhibitagy activity on 10
nmPCGEs-1. It is known that prostaglandins (PG are
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gl ca They are inportant
bi oregul ators, but also inflammtion nediators 15
that nodul ate intracellular reacti ons and
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(PGE2) have an inportant  physiological role of

r e%ﬂdalt :ﬂ@é bi2Raht ihverabh Adlatebas aUl-awlifdorecshpaing substiteted
renoade I n

| % I nducti on of fever, % strointest. gl
f unct | BRGNP é‘gﬁﬂh@’iﬂa(‘%@,@gégmp{’ g%’écﬂﬂ‘fféﬁ"@ 'kjgl cal
f unct i Rsmetiee Efpounts Shadh anilepmalhproecssth@@fqpot ent
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"Anti-inflammatory drugs and their mechani sm of
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r egul akgaating femal functidiny yastularagigostasy, bons renetling.
PCT/ EF:&Q&&ER%??&&, gastrointestinal function and pregnancy. Besides
these physiological function%, the PGE, prostaglandins behave as
20 potent mediators of acute inflammation (inducing hyperalgesia,
vasodilatation and discharge of fluids from vessels: Vane J.R. and
Botting R.M. 1997 "Anti-inflammatory drugs and their mechanism of
action” Inflamm. Res. 47 (2): p. 78) and chronic inflammation.
Specifically, the PGE; prostaélandins are particularly abundant in
25  articular inflammatory pathologies. PGE; prostaglandins also play @ role
in pain and are potent pyretic agents (Ayoub S.S. et al., 2004 "A ceta-
minophen-induced hypothermia in mice is mediated by a prostaglandin
endoperoxide synthase 1 gene-derived protein”, PNAS 101: 11165-
11169; Ivanov A. et al. 2002 "Prostaglandin E; — synthesizing enzymes
30 in fever: differential transcriptional regulation”, Am. J. Physiol. Regul.



-2 Integr. Conp. Physiol. 283: R1104-R1117). The
enzyne responsible for the synthesis of PGE2

prostagl andins is prostaglandin E synthase (PGES),

whi ch converts the endoperoxide PGH2, formed from

Va0 208D@edsi ¢ aci d by the action of cycl ooxyg@GaE807/65901
into PGE2. The activity of PGES has been found both in
the cytosolic fraction and nenbrane-bound in various
types of cells. Three enzymatic forns have been
identified (Kudo I. et al. 2065 "Prostaglandin E
synthase, a term nal enzyne for prostaglandin E2

bi osynt hesi s", Journal of Biochem stry and Ml ecul ar
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be 30 _effective in alleviating. infl d pain
" oHBIBRING. PRF S6nAUsRAAYEY o ey BgeRgaulation BF P

P@T/ B39 41aRaRI2 biosynthesis by inducible membrane-associated
prostaglandin E2 synthase that acts in concert with cyclooxygenase-2"
J. Biol. Chem. 275: 32783; Yamagata K. et al. 2001 "Coexpression of
microsomal-type prostaglandin E synthase with cyclooxygenase-2 in
brain endothelial cells of rats during endotoxin-induced fever"

25  J. Neurosci. 15;21(8): 2669-77). Although the two enzymes (COX-2 and
mPGES-1) have a functional connection and co-expression, their rate of
induction differs in a few cellular systems, indicating different regulatory
induction mechanisms (J. Immunol. 167: 469, 2001).

Drugs that inhibit the enzyme COX-2 have been shown to be
30 effective in alleviating inflammation and pain in chronic inflammatory



-3 pat hol ogi es such as arthritis, but their prol onged
use may induce tissue damage caused by an

over producti on of cytokines, for instance TNFa and
IL-1(3 (Stichtenoth D.O 2001 "M crosona

wooasagkeindi n E synthase is regul ated by  PCI/EP2007/055901
proi nfl ammat ory cyt oki nes and glucocorticoids 5in
primary rheumatoi d synovial cells" J. Imunol. 167:
469). In addition, the prolonged use of these drugs
is associated with cardiovascldar side effects. This
has led to the withdrawal fromthe market of a nunber
of selective COX-2 inhibitors and to a revision of

t he i petholagiesrssich @s arthetis.dwt fheir pPlpsgeduse REydngygfissue
10 R {

over caiingé EASRLEY & B?grb"c"d%@‘”g”@%"%féﬁh?ﬁ%?%"e&”F°‘
st udyang LnHeEStichtaneith Bi@ 020 1f"Microgamalprppigglangin E

d evel %ﬁﬁ‘@se‘jﬁg V&%Jlétgatbyﬁj’r&nﬁ&hh‘é?ory '&yfoﬂ%e& raﬂ@‘g‘l(ﬁi&bbo@uf:ouds

nfl anmat 1 on pai n tion, “numerous st ud g
haﬁle ierinary raesnatoidasynomial ertish J. Immuabstefy AERMITE ‘ip%ﬁ

t um)ufhegfreﬁﬁ%;é@ dsé BEIHRES d(t%%ﬁ& ‘é%&é&"@cemh &Fdl@\l'ascul%%ﬁle
"Prosta

pronot es col on cancer \I\% throu
a noveffectgshisdhas |Bdégif@1Wﬁhdra‘3é|fé?fEéh%ﬁ@ ﬂnfg‘fﬁr

Mehr of &8 e C8X- 2a||nh|b?t9%6and M £FREMITROF tRE Adi@dions trh &2

i n breast cancer: CEotentlal target for therapy , J.
Pat hoentiro GiEEs)of thizse-48gs Nakano et al. 2006 "I nducti on
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inhibitors are also tound to inhibit various types of
t unouinflammation @APaittol orect al , oesophageal , breast,

| ung angh R ARMHE huferBUertudiys ﬁawaembnafatemmabme m(gez
PGE2. PGE2 rosta | andi ns derJv?T fro ﬁ M]B t L
moupr%mmﬁi"lﬁﬁf WREUGPrOmMAUESiECP s @?éte geg - ete
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J. Neurosurgery 104(4), 574-582) that are involved in angiogenesis, cell
proliferation and cell migration functions. Selective FANS and COX-2
inhibitors are also found to inhibit various types of tumours, including
colorectal, oesophageal, breast, lung and bladder tumours by means of
25  inhibiting PGE,. PGE; prostaglandins derived from COX-2 induce
tumour growth by means of binding to the actual receptors and
activating signals for controlling cell proliferation, migration, apoptosis
and angiogenesis (Wang D. et al. 2006 "Prostaglandin and cancer"
Gut. 55 (1):115-22; Han C. et al. 2006 "Prostaglandin E; receptor EP1
30 transactivates EGFR/MET receptor tyrosine kinases and enhances



-4 invasiveness in human hepatocel | ul ar carci noma
cells", Journal of Cellular Physiology 207: 261-270).
A 2-arylindol e conpound substituted in position 5 that
has selective inhibitory activity on mPGES-1 has now
weemsfodisid. 5 In a first aspect, the presentPGIEPHTOERL
relates to a 2-arylindole conpound substituted in
position 5, of formula (1): R OWA XNR(I) in
which: 10 X is a hal ogen atomor a (Cl-C3)al kyl,
trifluoromethyl, nitro, ami not-cyano,

di (Cl- C3) al kyl am' no, hydroxy, (Cl- Cs)al koxy, phenyl

or (Cl-C3)al kyl phenyl group; Y and Z, which nmay be

i dent Invasivenessiin hementhepataselilar raseinpriagsds’, Jagma) ofor
a(c yl, nitro, am no, dI(Cl-
15 C3§3 IQ‘Il ‘SE(XSIOIBQ]%?%S?W@ ) al koxy, eny

COCH, (szmyraqq@pomm %@2“@39@1! lon@%ﬁf @Iﬁﬁedwe
CON2i R Sy PR EE !t DSEREHRcAtGE; W1 s an O

atomor a rou Ris a e}zlgro% atomor a
( G- CB) kal &fjnst a$pe(ocsh@p§®yeer BaeRAn relages apyndsleal | y

subst |s an H
atom g(?er Jd%tduui mepgr& %@@(ég)gjg%ﬁg)l kyl group

optional l'y substltuted with 1 to 3 hydr oxy groups; A

is a phenyl, naphthyl or @yrl di neRgroup optionally
substituted with 1 to© ts whi ch may be 25
identical or different, cho fr Srral ogen,

[

(Cl-Cs)al kyl optioff ttted with 1 to 3
hydr oxy groups, trifl met hyl , Rnitro, am no,
di (C1- C3) al kyl ami no, XY, )
in which:
10 X is a halogen atom or a (C4-Cs)alkyl, trifluoromethyl, nitro,

amino, cyano, di(C-Cs)alkylamino, hydroxy, (C+-
Cs)alkoxy, phenyl or (C4-Cgz)alkylphenyl group;
Y and Z, which may be identical or different, are an H or halogen
atom, or a (C4-Cs)alkyl, trifluoromethyl, nitro, amino, di(Cs-
15 Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl, COOH,
(C4-Cs)alkyl-COOH, (C»-Cs)alkenyl-COOH, COOR,
CONH,, SO,CHz, SO,NHCH;3; or NHSO,CH3 group;

W is an O atom or a CH; or NH group;
R is a hydrogen atom or a (C1-Cs)alkyl or (Cs-C7)cycloalkyl
20 group optionally substituted with 1 to 3 hydroxy groups;
R’ is an H atom or a (C1-Cg)alkyl or (Cs-Cr)cycloalkyl group
optionally substituted with 1 to 3 hydroxy groups;
A is a phenyl, naphthyl or pyridine group optionally
substituted with 1 to 3 substituents, which may be
25 identical or different, chosen from halogen, (C+-Cg)alkyl

optionally substituted with 1 to 3 hydroxy groups,
trifluoromethyl, nitro, amino, di(C+-Cs)alkylamino, hydroxy,



WD 20081006663 PCTI EP2007/ 055901 -5 (Cl1-C3)al koxy,
benzyl oxy, COCH, COOR, S02CH3, SOZNHCI—B NHSO2 CH3,
PORLIR2, OPORI R2, (Cl- Co6)al kyl -

(C2- C6) al kenyl - COOH, phenyl and (Cl C3) al kyl phenyl, 5
wo 20Bb@he3 in turn, RL and R2, which may be |P@§{ﬁi’2®é{l’55901
or different, are (Cl-C3)al kyI; and the
physi ol ogi cal |y acceptable addition salts,

stereoi soners, enantioners, hydrates, solvates and
pol ynor phic forns thereof. Théchain of the various

al kyl groups that may be present in the 10 conpound
of formula (1) may be linear or branched. In the case

of certain subgCi-Cajiitoy, behi\éyloam%@@w SOORy $ALGEH | )
according to thg, anlr Nl ggyz J p@mﬁ% GOORARS (€N
at om an

asynmetric carbo e in the form of

st er eoi soners &@&EIWQU@ZSCG)HIW@N%%Q)OHXahwyégn@)(Cr
such sub_stltu_eénf %W@%YPM anol , 2-nmethyl butyl, 15
) -net

2-butenoi c aci yl'propanoi c acid and
1,®- peninaviéchdiioturn, Pref erably, the hal ogen is bronine,

chl ori |
R e i S O

and (@ tb@)mylswgglcaﬁarapcmta@e|a)¢d5\0@f8@+t$ eiePRRAMSSS of
X areg élom%rrs I’ﬁdg&té sb%f%%}ydlyrﬁ&%hf& fofrRs théfPeof.

Preferre meani are hal ogen, nitro,

COO\' (e cledy af IVa”Pld$ﬁIkMkﬂrQH@$H3ﬂtnmydae present in the
I ani ngs of Y
({0l SEOmbdmor BiRlh ) bt 0 IS Bf B@Achegzani ngs o

| uoronet hyl, nitro,

met hy| , In tae Bgse ohrarisbksubstitieats mcorww@rqfé@rm%m ngs
of R ﬁé ﬁﬂﬁ 'EB’{h’e sreSltinvRhasy hay‘c%ﬂiﬁ‘@ﬂh'a I_|§‘v'ﬂi5i"uetr’&’ﬁcarbon

cyclo Pref erred nmeani ngs are
et hyl atopt @Mmawt@@p‘i’%wm e ofoweeﬁ@ms ans %'F%“rt\%mffs

meani ﬂﬁffifﬁfexﬁmﬁfe% Jrkasy Bubd‘iﬁ\@ﬁt@ﬁ*e 208 dtaRyl, 2dhBylbutyl,
0 substituted wth or Zsubstltueéﬁé
d from

mﬁ Icﬁgmgﬁr@ec G- V@mylrﬁpp%mkf eridand 1.3pegiang
hal ogenpgfdrabi(3thal Hatdgen(iEbrdrdhal gnnaadierinay | oxy.
Preferred meanings of X are halogen, (C+-Cs)alkyl, trifluoromethyl,
nitro, cyano and (C4-Cs)alkoxy. Particularly preferred meanings of X are
Cl, Br, F, trifluoromethyl and nitro.

20 Preferred meanings of Y and Z are H, halogen, nitro, COOH, (C+-
Cs)alkyl, trifluoromethyl and (C+-Cs)alkoxy. Particularly preferred
meanings of Y and Z are ClI, Br, F, trifluoromethyl, nitro, COOH, methyl,
ethyl, methoxy and ethoxy.

Preferred meanings of R are methyl, ethyl, propyl, isopropyl and

25 cyclohexyl.

Preferred meanings of R' are H, methyl, ethyl, propyl, isopropyl and
cyclohexyl.

Preferred meanings of A are phenyl, naphthyl and pyridine optionaily
substituted with 1 or 2 substituents, which may be identical or different,

30 selected from halogen, (Ci-Cs)alkyl, (C1-Cs)alkoxy and benzyloxy.



WD 2008/ 006663 PCT/ EP2007/ 055901 -6 A first
particularly preferred neaning of A is phenyl
optionally substituted with 1 or 2 substituents,

whi ch may be identical or different, selected from
W0 20080006663, net hyl , et hyl, nethoxy, ethoxy arRET/EP2007/055901
benzyl oxy. A second particularly preferred neani ng of
A is naphthyl optionally 5 substituted with 1 or 2
substituents, which may be identical or different,
selected fromBr, d, F, nmethnyd- ethyl, nethoxy,

et hoxy and benzyloxy. A third particularly preferred
nmeaning of Ais pyridine optionally substituted with
1 or 2 Afitstpattivetarly, prefieireti nmamnirgeof Alisrphenal oionally

di ffe&?c@tutt;(t%?%tﬁ (%%éJb%muéﬁts %&hdgaffrﬁé m@ntlcﬁtﬁﬂkﬁerent

met hoXy, enz pendi ng on
nat ur selegted ifrems sl Fu@ﬁthyl ettfhbé m@hhpumdh@w arnddﬁmvlaxy

(1) may f8&5ﬂ EulQ@r ﬁr%lféﬁed"fn[egmﬂgﬁmg (g ﬁlﬂk/l' c}lfptlonally

accept abl e m neral "aci s or
ex@np$ldl§tltlﬂe(ﬂ)bvj1b adrégsubstitugntse wémhamaxe bmldmt'@@' Oéiéiiff%em

are o, BB Rl oF, EC eV A oRf ! dorSHiridbdreyioxy.

osphoric acid’ tric acid.
ex an‘pl eé tlmrd particwéateprsfsrescomegnivalof f Ia@ué@ﬂa@p@na"y

or gan&?os%ﬁkgr?wnﬁ Jeoraécﬁfﬂsﬁtu@ﬁ{sdg/hﬁ:ﬁ%é b& idirtitlal ob%ﬁf’é?ér?c

acid, citri fumari acl ic acid, naleic
aci d, Sﬂe@thdff@%ﬂo@i £, apethyl, e(t;rM| methgyy. (fthqﬁ%(raéld benzyloxy.

tpd uenegy %érﬂﬂ'ﬁgc%rgﬁiﬁdnatéﬂé%'tﬁ% Su |'t|ﬂant§ @ﬁ’é‘b&ﬂ?&urgi &nd

tartaric acl I cal examnmpl es of suitab

physi torogladhimgy @cmeqﬂda@nesaﬁﬁ méth gahysiglogically ageeptable

mmnb@anf&%r%nHQﬂal g985hsdBs. sodi um and pot assi um
Typi cal”_exanpl es of suita e physi ol o a%%ecally

accept abyrical egamples Qﬁﬁbé‘éd&g@a"){a@@ﬂeﬁﬁ Miparal ardds are
caf fep rh‘?ocfﬁ@r% éagl ré){&ﬁ%rghﬁ’@é‘&& | ﬁﬁfﬂﬁl‘, %Bi@d g%@ﬁhﬁnc acid and

di et h am ne, am noet hanol
didet h'WCaﬁ*ﬁ'%oet hanol , et hanol am ne, et hyl enedi ami ne,

N- et hy Tﬂ%eﬁ@%r‘nﬁ%s oNs@’HbYé Bh)%?dlb@ibélﬁﬁ acceptable organlc acids

N- net h ['ucam ne, gl ucam gl ucosam ne, histid ge
N-( 2- ﬁ@@@%?éﬁﬁyﬁ?(ﬁj}ryéﬁcm ﬁgnzq{p @gd citric acid, fumaric aci

hydr ojx6é Byib) R¥leioAdidl RethahSQMOARYARITIRBlic hyig] ftda-
met hyl gl ucam ne, norpholine, piperazjne W%ﬁgen_ i ne,

t heoblobAngsuIfanic aeifysugsinizaciddappic Astd-gNdigriaac acid.
t$d Pr OpyyA¢HI RRaRPRstdt SIRAME BhSologically acceptable mineral

bases are: ammonia, calcium, magnesium, sodium and potassium.
Typical examples of suitable physiologically acceptable organic

bases are: arginine, betaine, caffeine, choline, N,N-
dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-

25 dimethylaminoethanol, ethanolamine, ethylenediamine, N-
ethylmorpholine, N-ethylpiperidine, N-methylglucamine, glucamine,
glucosamine, histidine, N-(2-hydroxyethyl)piperidine, N-(2-
hydroxyethyl)pyrrolidine, isopropylamine, lysine, methylglucamine,
morpholine, piperazine, piperidine, theobromine, triethylamine,

30 trimethylamine, tripropylamine and tromethamine.



WO 2008/ 006663 PCT/ EP2007/ 055901 -7 In a second
aspect, the present invention relates to a process for
preparing a 2-arylindole conpound substituted in
position 5, of formula (I): R OWA x NN R (I)
veo boasdssash A, X, Y, Z, W R and R have thePABERIOAYES501
gi ven above, and the physiologically acceptable
addition salts, stereoisoners, enantioners, hydrates,
sul fates and pol ynorphic forns thereof, a) by
reacting a conpound of formul-d-(11): 10 0 Q x (I1) Y
z in which X, Y and Z have the neanings given above,
and 15 Qis a halogen atomor a hydroxy group, with a
conpourid acfecbod ampect( thelpreseRt inveRtioraelaes iq @ procgss for

preparing a 2-arylindole compound substituted in position 5, of formula
(N:

Rl

Ol W
N—a
X N
\
R

in which A, X, Y, Z, W, R and R’ have the meanings given above,
and the physiologically acceptable addition salts, stereoisomers,

V)

enantiomers, hydrates, sulfates and polymorphic forms thereof,
a) by reacting a compound of formula (l1):

10
0:_Q

(mn

in which

X, Y and Z have the meanings given above, and
15 Q is a halogen atom or a hydroxy group,

with a compound of formula (li1):

N @

20 in which
R and R’ have the meanings given above, and



20 in which R and R have the neani ngs given above,
and WD 2008/ 006663 PCT/ EP2007/ 055901 -8 G has the
same nmeanings as A or is a hydrogen atom to give a
compound of formula (IV): R 051-1 G XNR z (IV)
woiesodssesh X, Y, Z, W G R and R have the F¢F&RRIIFE55901
gi ven above, and b) when Gis H by reacting the
compound of formula (IV) with a 10 conpound of
formula (V): TA (V) in which |l is an iodine atom and
A has the neanings given abové- 15 to give the
conpound of formula (1), and ¢c) formng, if so
desired, a physiologically acceptable addition salt of
t he cgnpo(amﬂsd*ﬁe Samennmemn{rige)astA onisst lysirggen atamahi ch G
is other _t nd of fornmula (1
from step A}?en g)lﬂéo?r(d I“hﬁrenq@gﬁ'@@und of formul a((?\/)
in which Gis other than His 20 none other than the
conpound of formula (1). Thus, in tRe abovenentioned
step (c), a physiol ogi cak yW | e addition salt

of the conpound of for mJI a ( pr esent
invention is always obtgin comding to a first
enbodi nent, the abovene ed stepr(a) is

(V)
5

in which

X, Y, Z, W, G, Rand R' have the meanings given above,

and

b) when G is H, by reacting the compound of formula (IV) with a
10 compound of formula (V):
' IA (V)

in which

| is an iodine atom, and

A has the meanings given above,
15 to give the compound of formula (1), and

c) forming, if so desired, a physiologically acceptable addition salt of
the compound of formula (V) from step (a) in which G is other
than H or of the compound of formula () from step (b).
Clearly, the compound of formula (IV) in which G is other than H is
| 20 none other than the compound of formula (1). Thus, in the
abovementioned step (c), a physiologically acceptable addition salt of
the compound of formula (1) of the present invention is always obtained.
According to a first embodiment, the abovementioned step (a) is
performed by reacting a compound of formula (I1) in which Q is Cl with
25  an amine of formula (ll) in the presence of a suitable acid acceptor

according to standard techniques.



performed by reacting a conmpound of formula (I1) in
which Qis d with 25 an amne of formula (Il11) in
the presence of a suitable acid acceptor according to
standard techni ques. WD 2008/ 006663 PCT/ EP2007/ 055901
WO 28@80066d3 ng to a second enbodi nent, the PCT/EP2007/055901
abovenentioned step (a) is perforned by reacting a
compound of forrmula (I1) in which Qis OHwith an
amne of formula (111) in the presence of a suitable
coupling agent according to standard techniques. 5
The reaction in the abovenenti oned step (b) between a
compound of fornula (IV) in which Gis Hand an aryl
i odi de Atcdrdingiv a seopnd emhpdimenydhe abaamertiooed isiep ébls

st and?éﬁ?ﬁﬁw l%léeﬁno%g ESmRC%rgJ Hﬁghﬁﬁlg (ﬁﬁmﬂmé lQbH with

fornu ding t aspect
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of f%%r@l{\é‘t&ésﬂdﬁd (Z‘eg\l G RR(IIl) in which

15 Rt1s C7) cycl oal kyI group
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group optioha substituted wth 1 to hydr oxy
gr oupBgriames %pcgrwbm/to Stﬁ@?ﬂfﬁﬁ%hnmueﬁyrl d| ne group
opti onaihy gﬁww?dfétébsﬁlp%ﬁ& df fortRuth Qn@a?élﬁ)&)fe! tuents,

whi ch nmay ntical or different, selected from
hal ogenAcqchmgasq aIthiyq agpact. dhaprgﬁegwyﬁntm o fletes o do

310 hyds@ yurgfgfurgﬁnulgrp” {uoronmethyl, nitro, am no,
di (Cl- C3) al kyl am no, ydr oxy, (C1-C3)al koxy,

benzyl oxy, COOH, COOR, SCRCH3,  SCR2NHCH3, NHSCRCHS3,
PORIR2, OPCRIR2, (C1.Gp)al kyl - ,
2

N—c
N
R amy

in which
15 R is a (C4-Cs)alkyl or (Cs-C7)cycloalkyl group optionally substituted
with 1 to 3 hydroxy groups;
R'is an H atom or a (C+-Cs)alkyl or (Cs-C7)cycloalkyl group optionally
substituted with 1 to 3 hydroxy groups,
G is a phenyl, naphthyl or pyridine group optionally substituted with 1
20 to 3 substituents, which may be identical or different, selected
from halogen, (C-Ce)alkyl optionally substituted with 1 to 3
hydroxy groups, trifluoromethyl, nitro, amino, di(C4-Cs)alkylamino,
hydroxy, (C4-Cs)alkoxy, benzyloxy, COOH, COOR, SO2CHs,
SO,NHCH3, NHSO,CHs, POR1Rz, OPORR2, (C4-Cs)alkyl-COOH,
25 (C2-Ce)alkenyl-COOH, phenyl and (C+-Cs)alkylphenyl,
in which, in turn,
Ry and R3, which may be identical or different, are (C-Cz)alkyl;
on condition, however, that G is not an unsubstituted phenyl group



25 (C2-C6) al kenyl - COOH, phenyl and (Cl-C3)al kyl phenyl ,
in which, in turn, RlL and R2, which nay be identica

or different, are (CL-C3)al kyl; on condition,

however, that Gis not an unsubstituted phenyl group

We288086606663 PCT/ EP2007/ 055901 -10- when PRT{E®2007/055901
nmethyl and Ris H Preferred neanings of R are nethyl,

ethyl, propyl, isopropyl and cyclohexyl. Preferred
nmeani ngs of R are H, nethyl, ethyl, propyl, isopropyl

and 5 cyclohexyl. A first pafd®ircularly preferred
meani ng of A is phenyl substituted with 1 or 2

substituents, which may be identical or different,
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In a fourth aspect, the present invention thus relates to a
20 pharmaceutical composition containing an effective amount of a
compound of formula (1), or of a physiologically acceptable addition salt,
stereoisomer, enantiomer, hydrate, solvate or polymorphic form thereof,
and at least one pharmaceutically acceptable inert ingredient.

In the present description and in the claims, the term "effective

25 amount" refers to an amount that gives an evaluable improvement in at
least one symptom or parameter of a specific disorder.

The pharmaceutical composition according to the present invention
will be used in the treatment or prevention of disorders associated with
the production of prostaglandin E, (PGEy), for instance inflammatory

30 processes, pain, tumours, neurodegenerative disorders and



The pharmaceutical conposition according to the
present invention wll be used in the treatnent or
prevention of disorders associated with the
production of prostaglandin E2 (PGE2), for instance
wonb@moméory 30 processes, pain, tunours, PCI/EP2007/055901
neur odegener ati ve di sorders and WO 2008/ 006663

PCT/ EP2007/ 055901 -11- atheroscl erosis.

Advant ageously, the pharnmaceuti cal conposition
according to the present invéition will be used in
the treatnent of pain in chronic inflammtory

pat hol ogi es such as arthritis, or of tunours,
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If required for particular therapies, the pharmaceutical composition of
the present invention may contain other pharmacologically active
ingredients whose simultaneous administration is beneficial.

The amount of compound of formula (1) or of a physiologically

25  acceptable addition salt, stereoisomer, enantiomer, hydrate, solvate or
polymorphic form thereof, and at least one pharmaceutically acceptable
inert ingredient in the pharmaceutical composition of the present
invention may vary within a wide range depending on known factors, for
instance the type of disease to be treated, the severity of the disease,

30 the body weight of the patient, the dosage form, the chosen route of



inert ingredient in the pharmaceutical conposition of
the present invention nmay vary within a w de range
dependi ng on known factors, for instance the type of
di sease to be treated, the severity of the disease, 30
woeodsoabgsanei ght of the patient, the dosage fREAFP2Q0RABS5901
chosen route of WD 2008/ 006663 PCT/ EP2007/ 055901 12
adm ni stration, the nunber of daily adm nistrations
and the efficacy of the chosen conpound of fornula
(1). However, the optinmum anpdAt may be easily and
routinely determ ned by a person skilled in the art.
Typically, the anmobunt of conpound of formula (1) or of
a 5 pagmintatjon.ahe yumbee pf dajlyeadaaistraéonssarid the efficacy of
sterepls r
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further ustrate the invention w thout, however,
| 1% t phigeipresemVPREON. Prepar ati on of internediate

CONMpounglge d?)% g} fﬂﬁﬁbx’f thé p?ﬂéﬁﬂ%etﬁhaﬂ dua\qdosﬁroamfrfma Blesdint

a solution [ -5-nitroi ndo ep
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4.2 ”T@ﬂ)ﬁarhﬁc%a( b riikis, WRRiding mixing, granulation, compression,
dissolution, sterilization and the like.
20 The examples that follow serve to further illustrate the invention
without, however, limiting it.
EXAMPLE 1
Preparation of intermediate compounds
a) 1-methyl-2-phenyl-1H-indol-5-amine
25 To a solution of 2-phenyl-5-nitroindole (prepared as described in J.
Org. Chem. (1966), 31(1), 65-9) (1 g; 4.2 mmol) in DMF (10 ml) was
added sodium hydride (50% suspension) (0.20 g; 4.2 mmol); the
mixture was left under stirring for 30 minutes.
To the mixture thus obtained was then added dropwise iodomethane
30 (0.60 g; 4.2 mmol) dissolved in DMF (10 ml) and the resulting mixture




added sodi um hydride (50% suspension) (0.20 g; 4.2
mol ); the mxture was | eft under stirring for 30

m nutes. To the m xture thus obtained was then added
dropwi se i odonet hane 30 (0.60 g; 4.2 nmol) dissol ved
W@ 2@BM666BO 1) and the resulting mi xture WOPCT/EP2007/055901
2008/ 006663 PCT/ EP2007/ 055901 13 was | eft under
stirring at roomtenperature for 18 hours. The m xture
was then poured into water (50 m) and extracted with
ethyl acetate (2 x 50 mi). Th& organic phases were
conbi ned and dried over Na2SO4, and the 5 solution
was evaporated under reduced pressure. The residue
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mol )IRQB‘IQ {ARh W dletltin ke fd)ﬂg\ﬁfngﬁééctfb)ﬁdﬁnﬂ@ﬂﬂ ahy Qtheh a

Parr hydrogenator (30 psi) for hours. The reaction
m xt uPWifigatort.i | tered and the sol uti on was evapor at ed

upgler “WNWQ%GWH HVEO- %}]%ph geBhy|3 R) plsenul J40.70

Fur e, ROV 81 et bim, S THORABT8 P el =60

pm 32@4}-(29’1I-%8‘%9{|d5!1'2(d$H23LH? H 6.28 (d, J=0.88
1 6. 59 ‘(dd, 62

J 1 46 a sgqu)nsyonlo;f 1(@ethyL§ n,grtgo ?rzphefylgaH—;nd?ge 1 39 45@mol
(m 5m*®5°@ha1rro¢tmﬂl ml%l%l&%rdwled 4% rd@ (Bt gnd.nanby and the

roce descri bed abo
DS e AP BNES DR REREI 0. A 2as v ioeBRaiop 150 bsi) for

i odongtBare. 1 -ethyl -5-nitro-2-ph enyl- 1 Hindole:

1H NVR (300 WHz, DMBSO
'Fhe reaction mixture wag filtered and the solution was evaporated

under reduced pressure to give 1-methyl-2-phenyl-1H-indol-3-amine
(0.8 g), which was used without any further purification.

20 'H NMR (300 MHz, DMSO-ds) & ppm 3.64 (s, 3 H) 4.51 (br, s, 2 H)
6.28 (d, J=0.88 Hz, 1H) 6.59 (dd, J=8.62, 2.19 Hz, 1 H) 6.70 (d,
J=1.46 Hz, 1 H) 7.17 (d, J=8.48 Hz, 1 H) 7.25 — 7.59 (m, 5 H)

b) 1-ethyl-2-phenyl-1H-indol-5-amine
The process described above in Example 1a) was used, except that

25 ijodoethane was used instead of iodomethane.
1-ethyl-5-nitro-2-phenyl-1H-indole: 'H NMR (300 MHz, DMSO-ds)
& ppm 1.21 (t, J=7.16 Hz, 3 H) 4.30 (q, J=7.16 Hz, 2 H) 6.83 (d,
J=0.58 Hz, 1 H) 7.48 — 7.63 (m, 5 H) 7.77 (d, J=9.21 Hz, 1 H) 8.07 (dd,
J=9.21, 2.34 Hz, 1 H) 8.58 (d, J=2.34 Hz, 1 H)
30 1-ethyl-2-phenyl-1H-indol-5-amine: 'H NMR (300 MHZ, chloroform-d)



S ppm1.21 (t, J=7.16 Hz, 3 H) 4.30 (g, J=7.16 Hz, 2

H 6.83 (d, J=0.58 Hz, 1 H 7.48 - 7.63 (m 5 H 7.77
(d, J=9.21 Hz, 1 H 8.07 (dd, J=9.21, 2.34 Hz, 1 H
8.58 (d, J=2.34 Hz, | H 30

WO @e08P06663- phenyl - 1H-i ndol - 5- am ne: 1H NVR ( JG0/EPR{07/055901
chl orof ormd) WO 2008/ 006663 PCT/ EP2007/ 055901 -14 S
ppm 1.28 (t, J=6.94 Hz, 3 H 3.59 (br, s, 2 H 4.13

(q, J=7.16 Hz, 2 H 6.37 (d, J=0.73 Hz, 1 H 6.82

(dd, J=8.48, 2.19 Hz, 1 H) 7:0%-(d, J=1.90 Hz, 1 H)
7.23 (d, J:8 62 Hz, 1 H 7.33 - 7.54 (m 5 H c¢)

1-i sogr opyl - hengl -1H i ndol -5-am ne 5 The ocess
descr b ot b o 6106 Hapd k) 388 (i HEAdags, a6 Hz. 2 H)
| Sopr @Ryl bj@ﬁsﬂﬁzwﬂ ) 68 cingieasl Dig Hoderpyhane,

1-isopro tro-2- H1'ndol e:” Monoi SO OpIC

mass =18OHz; 1 HYTNES (CM’FW :szng)27 33y 7.64 (m. 5 H)
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at nosphere; were ad | adi um acetate (12 ng; 0.05
mol ), -ﬁOpmyﬁﬁh%Bmh@@ylcﬁé ingple:0. 21 mmol ) ,

1- et hyl m8noiSbtbpe radd + 8GN eLé/&/lsl&]lﬂ yramp. 2 ( pr epar ed
as descri bed IS 2Blﬂoorg l em 13 (2005),

3531- 35%) ARIN® 53 g; 11
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atmosphere for 18 hours. The mixture was then cooled to room

temperature, dichloromethane (50 ml) was added and the mixture thus
20 obtained was filtered under vacuum through Celite.
The organic solution was transferred into a separating funnel,
washed with HO (2 x 50 ml) and dried over NaxSOs.
The organic solvent was removed by evaporation under reduced
pressure and the residue was purified by flash chromatography on silica
25 gel to give 1-ethyl-2-(2-fluorophenyl)-5-nitro-1H-indole (0.7 g), which
was used without any further purification.
"H NMR (300 MHz, DMSO-ds) 8 ppm 1.15 (t, J=7.16 Hz, 3 H) 4.18
(g, J=7.02Hz,2H)6.87 (s, 1 H) 7.35-7.50 (m, 2 H) 7.51 - 7.70 (m,
2 H)7.79 (d, J=9.06 Hz, 1 H) 8.10 (dd, J=9.06, 2.34 Hz, 1 H) 8.62 (d,
30 J=2.34Hz, 1H)



"H NWVR (300 MHz, DVMBSO-d6) S ppm 1.15 (t, J=7.16 Hz, 3
H 4.18 (q, J=7.02 Hz, 2 H 6.87 (s, 1 H 7.35 - 7.50
(m 2H 7.51-7.70(m 2 H 7.79 (d, J=9.06 Hz, 1
H 8.10 (dd, J=9.06, 2.34 Hz, | H 8.62 (d, 30 J=2.34
W2 2008/06563\0 2008/ 006663 PCT/ EP2007/ 055901  PLI/EPP0z055901
suspensi on contai ning 1-ethyl
-2-(2-fluorophenyl)-5-nitro-1H indole (0.78 g; 2.75
mmol) in 95 ethanol (100 mM) was added 10% Pd/C (0.1
g; 0.1 mmol) and the m xt ur e-dhder went hydr ogenati on
in a Parr hydrogenator (30 psi) for 4 hours. The

m xture was filtered and the 5 solution was evaporat ed
under rEdlacedpgrsisCodainingdi-edyh2-€2-flyerophemyl)-5-nitro-1H-
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L et S B Y T G 16 B PEDU 2 G P02 Hz, 2 H) 6.83
20 (s, 1H)7.34-7.45(m, 2 H)7.60-7.68 (m, 2 H)7.77 (d, J=9.35 Hz,
1 H) 8.07 (dd, J=9.35, 2.34 Hz, 1 H) 8.58 (d, J=2.34 Hz, 1 H)
1-ethyl-2-(4-fluorophenyl)-1H-indol-5-amine: 'H NMR (300 MHz,
chloroform-d) 8 ppm 1.24 (t, J=7.16 Hz, 3 H) 4.08 (g, J=7.16 Hz, 2 H)
6.33 (s, 1 H) 6.94 (dd, J=8.55, 2.27 Hz, 1 H) 7.09 = 7.25 (m, 4 H) 7.41
25 (d, J=8.77,5.41 Hz, 2 H)
g) 1-ethyl-3-methyl-2-phenyl-1H-indol-5-amine
The process described above in Example 1a) was used, except that
2-phenyl-3-methyl-5-nitroindole (prepared as described inTetrahedron
19865, Vol. 21, 823-829) and iodoethane were used instead of 2-phenyl-
30 5-nitroindole and iodomethane.




The process descri bed above in Exanple l1la) was used,
except that 2-phenyl-3-nethyl-5-nitroindole (prepared
as described i nTetrahedron 1965, Vol. 21, 823-829)
and i odoet hane were used instead of 2-phenyl- 30
Bonousoeicssdol e and i odonet hane. WO 2008/ 006688 T/EP2007/055901
PCT/ EP2007/ 055901 -16 1-ethyl

-3-net hyl -5-ni tro-2-phenyl -1Hindole: iH NVR (300 MHz,
DVSO-d6) 5 ppm 1.10 (t, J=7.10 Hz, 3 H 2.23 (s, 3 H),
4.16 (q, J=7.27 Hz, 2 H) 7.446: 7.63 (m 5 H 7.71
(d, J=9.25 Hz, 1 H) 807(dd J=9.25, 2.31 Hz, 1 H
8.53 (d, J=2.31 Hz, 1 H)

1- et hy| 1-8thykBHyethgl- fpnér@yz-pmepylﬁd‘omdgleadﬂ AR {390\MHZ.

( 300 Wso dC)"d ;&grﬁﬁofdﬁ d)=75 dolﬁfnalH 7 2€3t(s SJH? 41% t;éru-? 27

Hz 2Hz|)2 B) 7644(1-13 63;(558%4'@7_21 fL(i)JH925IH4rI)1 lé @@74@1 J=9.25,
J 1 753%1 wsgsggjcge,pﬁ?ﬁq Hz, 1 H 7.31 - 7.53

am n I ohe>§ | i ndole 10 To
a %uspeh@ﬂ‘tyh3dﬂetbﬁ|e%mﬁﬁ1}éﬂ ingal-2ramine: uH AEYIR AR, iz,

1 .
Klvar Sw}g.:o @rfnag)éélgﬁnﬁ 178(5% 791é5HE”@H) 2118 (s, 3 H) 335 (br, s,

at rms%lhﬁ O(Aler/e7éld'€d ERE %@(%Jaééﬁa?élg("éz g?) ©994.
mol ), —Lexyl h@ 'W&Pbﬂ@s@%ﬂ?@)wﬂm{rﬁ 5 H)

1-cyc I nd e (prepare described in
Synt hesh hexylingol mmol ) and

114 odo-+ a%@sﬂ@ﬁs‘l&ﬂ &f‘déé%’ﬂﬁl ééet@c@ cﬁled@nﬂ'ép\bécuuﬁhﬁ/ermght at

reacti on m xture was under stirrin 140C under

an i n4Q°C @t%@%ﬁéﬁ“@‘)lﬁ tS‘erBd'mﬁﬁli‘ﬂvat?m §5trﬂer9”éi86?'ed
to 1 opRHiAABSHRE Berdtdded 'pﬁm&u@%&ﬂé‘% (T'@OO%)mM@E)

added. The reaction mxture was filtere nde(’rqfvac

t hr ouljiRherylphesphined28img: Oat enelk 1t?y§|?§‘1eéY'F‘Q8|€‘| PALOBS

Separaéécﬁae& wns thé§1§l19h¢ NEGBIHIB) mw@senma)mlmho 4-
th 0 m) and drl ed ov Na2SO4. The

(2
o?@anW@try&%ﬁFe%%G BB by evapor ati on under

r educedThdfeRehon m.ﬂnﬁé wmeﬁemueuen aPu40°0 @stidpyn inert
on silica 97/ 3 exane/ et hr{c!

flash chropmat ogra
acet a#8)0sPBeis; ngﬂg heyst BH‘@;’?We’QC é’?ﬂﬂri ugsa
H- i ndgicBloftctAéthEE8 (50A1) Whsviiied STl mdch@utmﬂnl_'se ek filkered
purllsf Llrgc?etrlgggwﬂ% |Elrgr’c\)lpl\/geh B@ W ’flltl%tr]e %ragftr%ng?erre% lrﬁo%p
20 separating funnel and the organic phase was washed with H>O
(2 x 50 ml) and dried over Na,SO,.

The organic solvent was removed by evaporation under reduced
pressure and the residue was purified by flash chromatography on silica
gel (97/3 hexane/ethyl acetate) to give 1-cyclohexyl-2-(4-methylphenyl)-

25  1H-indole (200 mg), which was used without any further purification.

'H NMR (300 MHz, chloroform-dg) & ppm 1.13 — 1.98 (m, 8 H) 2.25 -
2.41 (m, 2 H) 2.43 (s, 3 H) 4.21 (it, J=12.42, 3.80 Hz, 1 H) 6.42 (br. s,,
1H)7.05-7.11 (m, 1 H) 7.15 (ddd, J=7.90, 7.20, 1.30 Hz, 1H) 7.22 -
7.35(m, 4 H)7.57 - 7.67 (m, 2 H)

30 To a solution of 1-cyclohexyl-2-(4-methylphenyl)-1H-indole (100 mg,



2.41 (m 2 H 2.43 (s, 3 H 4.21 (tt, J=12.42, 3.80
Hz, 1 H 6.42 (br. s., 1H 7.05- 7.11 (m 1 H 7.15
(ddd, J=7.90, 7.20, 1.30 Hz, 1 H 7.22 - 7.35 (m 4 H)
7.57 - 7.67 (m 2 H 30 To a solution of

vio cgoshehesxyl - 2- (4- met hyl phenyl ) -1 H i ndol e (PCOEPY7/033¢91
2008/ 006663 PCT/ EP2007/055901 -17 0.3 nmmol) in 2 nm

of concentrated H2SO4 at 5C was added dropw se a
solution of NaNO3 (34 ng; 0.4 nmmol) in H2SO4 (1 m).
Once the addition was conpleté’-the mixture was |eft
under stirring at 5C for 10 mnutes. It was then
poured into H2O and ice (10 m) and the 5 solid thus
f or me@.3wamohiin 2 enl of cotdeniateddiS Q4 ald Gyvas adsded dropwise a
chro PO, I et hyl
acetg?é?ﬁ{o g|?/’26i éy@?a%g%qj gﬁ{ﬁzét%(%ﬂﬁf)

met hy| phees/the- @dmomrvwachmmﬁt@otf@ riggireyiEs lefhuedergiging at

d
K/ﬁ; hcfg)‘r?g orﬁﬁ%ft s! fg(/\fag%erpqt'isdrgea G 'I-B(O and"i'cé\lm &%%d the

®. os_ol(irthuqun)weg WES fdtezed4qff and porifigd %’n?i@h @roraaﬁqpraphy
a. 24 éﬁ %mce? gél @igﬂl?hexaﬁ C{%%j)l"éeetété)")co éwégl éy%lohlaxﬁ)Z (74 28
3= 9 3methylpgenyl-5 qtr@i)ﬁ%mgale( (@5 rTJE;‘zzWQI@h M@S l@eFll)W't%QUtaa”Y

SUSpeﬁuﬁth %flc%tlon
-cycl ex 4- et hyl phenyl -nitro-1 Hindole (45
mg. 0. 1% Dd\/ﬂdbsfalqm@rr@t érﬂﬂmééf)mj%@ 4dbed

S RNNPYS - 32501&4.%#1?2 1@'hydﬁ e Hh 2248, 3 36172411@@:1@@

e mxture t under stlrrlglg at 7

hour s3.891z. 18- 595, i Bk (128 ~Wadd (Bt Bl 7184 (dodms-3° Hz, 1 H)

tenpeé@tslw@ 2B bey paUr Afigisat g, J23aRd, 19@ (20 m),
(saturated sol utioh) was added to E ng Q

m xt ur eT%§U$W'QE‘rR§érCYC@h?¥¥'12n@ methytpheny! ét%@o ndole

The migstiHgep. \ﬂ@?nrﬁ&l i Qﬁ@f&@e!h@h@l @ rﬁ@me@dua@ sfannpes

and extracted wt dﬂ% %ac et ate

o ansrORRILKITE C5BaTE GG R 2 s viRs Kaunder
ang t ﬁgnﬁg) b/ ROVC 1‘6’?38“1@[]@ Fée bé’a&l\éﬁmkt@?é ?ﬁs goeled tcl) ;ooin
reduced pressure to gi ve 5-anj no-

cycl oﬁmr?tH%?'@ Khﬁﬁ Peyyed Wﬂ s ﬁﬁg @g ’W?{t%'ﬁ?%ény
furt h(%%turat%d I%Mt'f)h}?@bé, a8dedLid PR 2hdQRe Milzture was left under
chl orof armd 12 - 1.42 (m 4 H)

stirring for 2)0 mlnuPes

20 The mixture was then poured into a separating funnel and extracted
with ethyl acetate (2 x 30 ml). The organic phases were combined and
dried over Na,SQy, and the solvent was removed by evaporation under
reduced pressure to give 5-amino-2-(4-methylphenyl)-1-
cyclohexylindole (30 mg), which was used without any further

25 purification.

'H NMR (300 MHz, chioroform-dg) 8 ppm 1.12 — 1.42 (m, 4 H)

1.62-1.94 (m, 4 H), 2.17 - 2.38 (m, 2 H) 2.41 (s, 3 H) 4.05 - 4.20 (m,
1 H)4.23 (br.s., 2 H) 6.25 (s, 1 H) 6.69 (dd, J=8.62, 2.19 Hz, 1 H) 6.98
(d, J=2.34 Hz, 1 H) 7.19 - 7.33 (m, 4 H) 7.45 (d, J=8.77 Hz, 1 H)

30 i) 2-chloro-N-(1-ethyl-1H-indol-5-yhbenzamide




1.62 - 1.94 (m 4 H, 2.17 - 2.38 (m 2 H 2.41 (s, 3
H 4.05- 420 (m 1 H 4.23 (br. s., 2 H 6.25 (s, 1
H 6.69 (dd, J=8.62, 2.19 Hz, 1 H 6.98 (d, J=2.34
Hz, 1 H 7.19 - 7.33 (m 4 H 7.45 (d, J=8.77 Hz, 1 H)
V80 2008/0@66| or o- N- (1-et hyl -1 Hin dol - 5- vl ) b§ZTERPWE 071
2008/ 006663 PCT/ EP2007/ 055901 -18 To a solution of
l-ethyl -1 Hindol -5-amne (prepared as described in

Bi oorg. Med Chem 13 (2005), 3531-3541) (27 g; 170
mol) in dichloronet hane (360 m) was added

N, N- di i sopropyl et hyl enediam ne (26.1 g; 202 nmol ),
foll owed by dropw se addition of 2-chlorobenzoyl 5

chl or i dEo @3®lutiog;of Aasthyhritl-indal-8-wenine (prepared as described in
di ch' BIRAEINIENenemO1312005) 3a. 340 gt %;Hm% iR

conplete ture was rrrin room

t errpednsh@rcemﬂban@ (30umny wamdéled Mwsillﬁppr%lgthyl%wd%a@a
and l'n?no‘P)h RABWEE Dy PRMiSE 8Hdibk ofPh Q)%Iféi‘\zoyl

over 2 The o ani ¢ soOl ution was evag}{)rate under

r e’ijuc@dom%éﬁﬁ g: 20hemolpdigsaler iprdihirremsHitaae{al Miks
purifiegdnBy e & tﬁJn's'v?@E'cgm?Yété hh@tnhﬁ(thr@@% ﬁatftfhnd%ﬁstlmng

give the desire roduct
DVBO- @BPos! tsmmatg@ for 2 hS’H"ﬁ E%atﬂz (408 mhj W@Si@en %Qﬁed and

‘; g Oog‘\eh'ﬁ'gat%c Iﬁha& 6‘731? @gﬁarat]edzolﬁénd@n@@ oMér N&,3d,.7. 34 -

10. 26
15 m@%owapwewﬁmw %wawmgane%fwsﬂU% %%S}érﬁtlf ‘?@%

ajo Exé‘t”'@le%r&fuc@oﬁﬂa'in%td v\lé’ér b@medQ:fy ér?ﬁaﬂfﬁmr\ﬁth SRyl acetate
process: Y. ,Nnx a N~R

di chl t%h%fheaciﬁs"@ﬂ)prwuct (37 g
'H NMR (300 MHz, DMSO-ds) 5 ppm 1.35 (t, J=7.27 Hz, 3 H) 4.19

(q, J=7.05 Hz, 2 H) 6.41 (dd, J=2.97, 0.66 Hz, 1 H) 7.34 — 7.60 (m, 7 H)
8.00 (d, J=1.32 Hz, 1 H) 10.26 (s, 1 H)
15 EXAMPLE 2
Preparation of compounds of the invention
a) Example of a first variant of the preparation process:

Y.
N X
Y N ‘ o A
M

dichloromethane

—Z

an an

To a solution of a 5-aminoindole (Ill) (2 mmol) in dichloromethane

20 (10 ml) was added triethylamine (2.2 mmol), followed by dropwise
addition of an acyl chloride (I1) (2.2 mmol) dissolved in dichloromethane
(10 ml). Once the additions were complete, the mixture was left under
stirring at room temperature for 20 hours. Water (50 ml) was then
added and the organic phase was separated out and dried over

25 NayS0s. The solution was evaporated under reduced pressure. The
crude product obtained was purified to give compound (I) in which X, Y,



(0) (I'll) To a solution of a 5-amnoindole (I11) (2
mmol ) in dichloronmethane 20 (10 m) was added
triethylamne (2.2 nmol), followed by dropw se
addition of an acyl chloride (I11) (2.2 mml) dissolved
Wa 20080b66Y onet hane (10 nl). Once the addi t iR§TEEPAR7/855901
conplete, the mxture was left under stirring at room -
tenperature for 20 hours. Water (50 m) was then
added and the organi c phase was separated out and
dried over 25 Na2SO4. The sol-UPron was evapor at ed
under reduced pressure. The crude product obtained
was purified to give conmpound (I) in which X, Y, WO
2008/ 80B6BRROFhEP (fiE7MeBRiggs given@bpve.R Rand A have
the rreagj If%ﬂ&b‘b?@ RBGYPvarknt @%@Fﬂrépéﬁatléh ﬁl%%@!%j

vari ant e pr epar atl on pr ocess R H N
O

1) Ambu™yY~[ Al | 3, G '21Arrb|§
O:Cl2 2 xerl\mu ‘("FE’)“”‘&%C‘To/ s of
a 5-a ndol e 0. 9 xmamhs)s ey & add d 8t
A21 re 2(0.9 g) in dkchl oromethane (3 rH) an aﬁ
acyl chjoride (11) ({0.28 mol) in dichl 8 onet hané (3
m). The m xture was |left under stirring for 20

hours. The Anmber|yst A21 resin was then renoved by

figtratTon susfenssera andha&leqngm@tahﬁmal) (A@r@haidedThe

10 ph mbi ned, d
(i ot APVRE A S0 9 BAksMCrbeao e ) 2Hhar g

15 resmiBridd (18 (GDSfrﬁﬂ‘noﬁ iM@idhiBront&thand (EA1)TERé midere was left
wWas [ e

r epeat ed tWI ce.
£i 1t r YRGS UEHg fof R§ h%wsu{f lﬂ%ﬁ*%‘yaé%&e&t%\a% &femo%d
% entr 3&‘/ Kmﬁu&@ atgdgl WeisREdAaH ldith(drbmb{hag‘eﬁ(gmh ). Xhe¥rgdhic R,
an ave the neanin ica above,
EXAnpPRESSS WErE GPFP! ’V‘gr F“é\‘ﬂ d Mtﬂ %P’ g?fﬂ@é’f'ﬂ%ﬁﬂﬁoad@ss:

stirred with Amberlyst 15 resin (0.9 g) for 5 hours. This treatment was

repeated twice. The Amberlyst 15 resin was removed by filtration and
the solution was evaporated under centrifuge to give compound () in
which X, Y, Z, R, R' and A have the meanings indicated above.

15 ¢) Example of a third variant of the preparation process:

R'
O OH R’
HN N\ PS-carbodnmm|de A\ A
X + A N
N CH 012 \
\
R
Y

(n (ny

Under an inert atmosphere, a benzoic acid (1) (0.67 mmol) and a 5-
20 aminoindole (l11) (0.45 mmol) were dissolved in dichloromethane (8 ml)
and dimethylformamide (0.8 ml). After leaving the mixture stirring at
room temperature for 10 minutes, PS-carbodiimide resin (0.73 g) was
added.



OOHR N H2N/ / PScarbodiimmde Il A X+ \ g X\ N
\ NCHdAd2R RYz (II) (1) (I') Under an inert

at nrosphere, a benzoic acid (lI1) (0.67 nmol) and a 5-

20 aminoindole (I11) (0.45 nmol) were dissolved in
woesoswmeet hane (8 nml) and di net hyl f or mani RET(EF2§7/055901
m). After leaving the m xture stirring at room
tenperature for 10 mi nutes, PS-carbodiimde resin

(0.73 g) was added. WD 2008/ 006663 PCT/ EP2007/ 055901
-20 After leaving the reactiodOnixture stirring for 20
hours, the resin was renoved by filtration and washed
wi th dichl or omet hane (2 x 5mM). The solution was
evapor afber laade@ thﬁemar:iicfm@awr@rﬁtifr@ggfpv 80 beHisothedeginwas
i .
above oV yfitrdorond oo il BLoldnferTpRg 298 ra). e
pr epaseltiighwps @cmated@rﬁer F@ntm‘u-amr\rorm compeund (IMn+

Af X 1 which YNy RRR Bnquhav(aL@le Fﬂe‘ah?ng‘s'g)ve-ﬁoalﬁvém ution

enzoi'c ’'acéi d dimet hyl f or mam de
105 ( 40 &) Bxampla oéaufwrtmgarmnt gﬁhﬁmr@p%ratu@dpmcess
1- hydr oxybenzotri azol (HOBt) (10 mmol) and

di cycl ohexyl car bodi i m de (DCC) (10 mol ). Thﬁ m Xt ug e
OH

HOBtDCC

\ A
N DMF
\
R

(i my

To a solution of a benzoic acid (I1) (10 mmol) in dimethylformamide
10 (40 ml) with stirring at 0°C were added 1-hydroxybenzotriazol (HOBY)
(10 mmol) and dicyclohexylcarbodiimide (DCC) (10 mmol). The mixture
was left under stirring at 0°C for 30 minutes and a 5-aminoindole (l11)
(9 mmol) dissolved in dimethylformamide (20 ml) was added.
The mixture was left under stirring at 0°C for a further 30 minutes,
15  and then at room temperature for 18 hours. The mixture was filtered, 2N
hydrochloric acid was added to pH 2, and the precipitate thus formed
was filtered off and purified to give compound (I) in which X, Y, Z, R, R’
and A have the meanings given above.

e) Example of a fifth variant of the preparation process:
Pd(OAc),

R
PPh,; CsOAc
N—a
N
\
R

(Iv) V)
To a suspension of caesium acetate dried under vacuum overnight at
140°C (6.02 mmol) in N,N-dimethylacetamide (DMA) (3 ml), under an



was | eft under stirring at OC for 30 m nutes and a
5-am noindole (I1l1) (9 mmol) dissolved in

di met hyl formam de (20 m) was added. The m xture was

| eft under stirring at OC for a further 30 m nutes, 15
ved doos/h@ns3at room tenperature for 18 hours. PEE/ERRORT/QA5E01
was filtered, 2N hydrochloric acid was added to pH 2,
and the precipitate thus formed was filtered off and
purified to give compound (1) in which X, Y, Z, R R
and A have the neani ngs gi ven2hbove. e) Exanple of a
fifth variant of the preparation process: R Pd(OAc)Z
O WPPh3; CSOACOW\ NX/ \' N RDVA R 20 (I (V)
(1) Tioed atuesgmhese.onerefaddad pilladiumacstase -0 Sammlkr

o BURPLE  H BBoEN mch ig  a

2008/ i00isledy) B8 FP@P7/ 055901 - 21 i nert at mospher e,
were a °

ori phegﬁfé:) osp+1| ﬂféﬂ??&qg%l I%ﬁ%n(jgl" Qﬁn%‘églla({/)C Lénsdeégn inert
ol ) atmegpbereder 18 hpwigi Hee (G@Ctl@t:g rr@gummape, coofeg to room

[ eact {efboittd! 'aﬁ:hYéﬁémlefH he (B0IRf) s biddiardd thbHeGultiRgler

ere or hour s. he reactio
m xt umatwuayvaﬁddﬂeé@ U'ﬁdqfdéﬁ*ﬂu"ﬂ é*ﬁfﬁé%ﬁﬂ't@ The filtered ¢ organic

di chl Q&I%W?@F‘aﬁ§grr% Int¥aScpdRRiAg Qu%e"l hﬁher@r Hhikiphtlse

m xture was tered under vacuumt hrou ite. The

f i | t ewasl woskechivith Hs@! (8p4 fhmhiadried QY%’fNﬁ?gQG anfieyagorated

organi ¢ phase was washed with
@ﬁdé?g%édﬁéﬁedresrs;[gg ovgr Na2§04 and evapor atg;j ko ,
under r%@éﬁiusr%wréedmgweégmnﬂéﬁ imwhichi%d o R R
gi ve GUTRMADE thd MebRingBigiln%bbove. Z R R' and A have

t he meani ngs gi ven above. The conp ounds for rrulha (1)

shown i Fhere@meoundsf &umula (hshun '”ﬂﬁq ¢ i qV‘brﬁn Whic
Crystal bigRbHOMALS Pari f Cﬁ/@fdll%tl&w‘ Fl ash

c1hg omatlggr aphy on si I i ca g
urification B lash chromatography on silica gel

i-PrOH = Isopropanol
(i-Pr)2.0 = Diisopropyl! ether
EtOAC = Ethyl acetate
Hex = Hexane

20 EtOH = Ethanol
CHCl; =  Chloroform
MeOH ' = Methanol
AcOH = Acetic acid

were thus prepared.



et her

(i-Pr)20 = Diisopropyl

i -PrOH = | sopropanol
Et OAc Et hyl

CHCI 3

Et hanol

AcOH = Acetic

= Hexane 20 Et OH
Met hanol

Hex

acetate

Chl orof orm MeOH

acid were thus prepared. WO 2008/ 006663 - 22-

WO TdoRPR6E7/ 055901

. N.

O~-~-M220 (f@T/ENZ(rQWOSSS)OI

20~000D

("J NE d

rv NCNOCCI1

M c+J

()]
&5
=
o=
_c L = (H1's)1e'0L (H L ZHER L=r
[& '
N ®) 508 (H 1L ‘W) gs2-2e'L(H L) er's (H
A B0 002 002 ‘002 ‘001 ‘00'2= W) 89y | £'6se | 1'sse | (eHom) | (ele o™y £
m SIE (H 9 ‘ZH $6'9=" ‘P) p§'L wdd @ -0SWa v (O L7
Oo
E o
]m Z(HL'S)1E0L(H L ZHGO V=" "P) ¥0'8 (H L) (b=
Ol W e9's-68'L(HL'S)eg'a(HE ZHOL =D} | ¥'6e | V'pie | OXidhHOMd-) | (e)g ey ™ 4
QO Te'v (HE ZH 0022 'PP) 61 wdd @ 0SNG v 1L L
Z A ,
s t O i
o= (Hi's)ee'0L(H1's)90'8 (H LL 'w)oL'L (56 HOVI) om0
|>esLHLS)8ga(He'S)goewddQp-OSNa | +'19E | L'09€ v €z | (<L L ° )
o3
> nrw,m -
N m ssey
R nodwo?n
- _© {ZHIN 00€) YN H, {H+I) | ooy uotjeayjling ajdwex3 e[nuuog [enjonng
- x SW/D7 | osiovow
1Z o m | 31avl
nowmn




[1J LL IL n

c O V W 2008/ 006663
- E~EvV

NSa- NO

aosomy.
N 2 2 BC{EP2007/a§5gp1

ON®)
N -

| =
N r

rqa a

(H1's)zeoL (H L 'ZH S L= P} 0’8

(HOL'w) 29'2-62'L (H | '8) €59 (HT ‘ZH Lg'L=r (e/2 =1309V/53) B
'0) 6% (H € ‘zH 00"2=" ) 81°) wdd ¢ %-OSWQ g €@z | /3T "
(H 1 '$) ¥€'0L (H | 'ZH86'L="'P) 90'8 .
(HOL'W)G9'2-€2'2(H | ') 19'9 (HZ 'ZH L2'L=r (e/8=1300v/s3) | (e)e e S [,
'b) €2'y (H € 'ZH 01 2= 1) 61"} wdd @ %P-OSING g T\I.//xr,\ s
(H1's) ve'0L (H L 'ZHS9'L=""P) L0'8
(HOL ‘W) 29°2-08'L (H1'9) ¥5'9 (H T ‘ZH 2L'9=" (wg=1300vs3) | (e T

‘D) 80'v (H € ‘ZH ¥6'9="" 1) €1} wdd ¢ 9-OSNQ

d




[O=a
= ME

8
N -
wWN-~~2 ON21

r
0
r

a N L(7

0O CONN

Q WWWm  a

Nnll
CO CO
PCT/ EP2007/ 055
WO 2®8/806663 M 2
C COV N

fl

o'

‘e ’.\/ A

¥'60y | 1'80¥ - (@) e
{0
n.v\/,m
(H 1 zH
G0'z="'P) €6'2 (H 1 's) 28'L (H | ‘W) #8°2 - 221
(H 1 ‘zH 22'8=""P) LO'L (H 8 'w) 052 - 12’2 (H
L 's) 2¥'9 (H | 'ZH 16°¢ '69'¢ 'S€'2h=""0) 02't (H P
e's)eyZ(HZ W) 1yZ-e22(Hy 'w) 16'L-v9'L | €evy | Zavvy | (6=1300v/s3) | (e)e /J,\, S
(H W) p5'l - 11’} wdd @ PWHOHONOTHO g w1 T
(H1's)ge'ol (H 1 ‘ZH6E 1= "P) 208 o
(HLL'w)49'2- 262 (HZ 'ZHE0' L= D) 207 (H e (L6 =130%v/s3) | (ee N\ N F,\f
's) 912 (H € ‘ZH ¥L'2=r 1) 80') wdd @ 5p-OSING g N/ ”T_M._L,rz%o




N co

NN x G

PCT/EP2007/055901

SN WI I LLOti ~ 0Oa?,It O OU NJ
ti =02 (0O1- N OMGC6 2 = M 7 0O
O N 6) 67 11 MO QWWmm~_

O a) WO 2008/ 006663 -25- PCT/ EP2007/ 055901

WO RD0s/@96@d 00 -y- MV V2N N N N
o © 2 <
g 5 g g
~ N ~ ‘q_s
[+ 0] () [o>]
= 5 3 g
= = ) <
& & g P
. . | )
¢ (T 7N [\4
x\\f Ly ) I
o5 Oy T )
= = o @




WD 2008/ 006663 -26- PCT/ EP2007/ 05590

Mer MI Co

1
2008/ 006663 - 27-

MM NOO 00 MMZ NNN U W
PCT/ EP2007/ 055901 Q - cp VONNWNCO NSNt®
N NI- M VE N M ONSOC/r co EMr ni SN
wohkoosmbessr O LLi | . | N Oco ON | O cBGIEP200[/055901
_ Winmp. =1 J N It 5NI I VN} OvSC Nr
m- (pO r N=1r1r NO a2 (~-ONd _aaO ~NN
_FQOWNYE az -’ r ‘ad ch W O (/1 1f]
Cp cc
™ <t «
< g 2
~ N ~
S % 2
s s ©
N o N
< _ =
Cre P ”?21
'i."//ﬁ% ;/J;Q-/'l/ E B =
:>:/ /j\/:\ ,/JI//\
e I o
>”\J f/Lv . L
I 2 e




7 co M
O mg co Om
M 01 NMV

o O

E

co WO 2008/ 006663

p) SN
S M NPGT/ERROY/Q85901

o7

Oll
rn
SS
0o =

=
=28~ =<

2

~ N
Mr
cp S

&t co M
PCT/ EP2007/ 05

2E S co P-

P

g
W co
p Q OSNN SW

-28-

WO bbos/eedsl 1~-
NNA?M»N.N

(H1
‘$)Z&°0L (H 1 ‘ZH 69'L=r‘P) £0'8 (H 0} ‘W) 29°/ -
0Z'L(H1'S) 059 (HZ ZH ¥6'9="""b) Lg'F (H € ‘S)
072 (H € ZH 00'Z=" 'PP) 61} wdd Q %p-OSNA

68

1'88¢

(2/8 =1309v/s3)
g

J
\w L

6!

(H
L'S) 1e0L (H L 'ZH 28°L=r"P) 20'8 (H 01 ‘W) G9'Z
-92'L(H 1 's) 6€'9 (HZ ‘zH 26°9="'b) GB'E (H €
‘$) 812 (H € ‘ZH §0°Z=r ) G0') wdd Q %-0SINa

£'68¢

1'88¢

(z/g =1300v/s3)
g

¢
\um \,/

Z/ﬂ\ /\ ,
N/ /\\// H ﬁ/

\

8l

(H
L “sa) 9F'cl (H L ‘s) 2¥'0L (H L '2H 12 }=" P)
LV8 (HZ ‘W) 20'8-86'L (H | '2H 29'/="'P) 0L'L
(HZWw)19'2-2€2(H ) 'S)¥S'9 (HZ '2H 98'9="
‘D) 12'v (H € 'ZH 90°'Z=r ")) 0Z'} wdd @ %-OSWA

£'eoy

1’29y

1'0/G/S6 = H
OOV/HOBN/EIQHO
g

BN

\
M
O
=/ N ,.,,\sz\h/ o~
PN H_\

Ll




N Mv M=v N N

mmp co W

6l

(H1's)ogoL (H
‘W) €0'8- 008 (HEL ‘W) ¥9'2-G2'L (HT ‘W) €22
~VLHL'S) S (HT'S)6L'S (H T w) 2y
-Gy (H € '2H 20'Z=" W) 61} wdd @ %-OSWQ

v'i8y

08y

(€12 =1300v/s3)
g

44

in N7

OVco OS
to NN N NN

_ CO
OMN 2 6
M of cc ti I
I-J N N N WO 2008/ 006663 - 2PCT/EP2007/

co CO (

S
N
N ~I
In 2

(H1 's)og0l
(H L ‘zH §9'}=" ‘P) 10'8 (H 8 ‘W) 2L - ¥T'L
(HZ ‘W) 11'2-202 (HL'S) v'9 (HZ ‘W) €Ty
-eLy (H 2 2H ¥6'9=" ‘D) 017 (H € ZH ¥6'9="
D2 (H € 2H 0L 2= ) 611 wdd @ %p-OSNA

v6LY

L8l

(218 =1300v/s3)
g

¥4

dl
WD BDoBI006663- (
PCT/ EP2007/ 055901 Mv 4 N- U
mN r

N 11
_M:_
MO NN
0 M

(H

L'S) LEOL (H | ‘ZH G9°L=""P) 20'8 (H 01 ‘w) £9°2
-82'L(H1'S)8¥'9(HZ ZH ¥6'9=" D) 6Ly (H €
‘s)6£'2 (H € ‘2H ¥6'9=" ") 81| wdd @ %-0SNA

2'68¢e

1'88€

(Z/8 =1300v/s3)
g

0¢




. E
__‘t £
NNmIW
@aOIW
3o
Z — 1
QW_
oz
w
NWENN
aOMVW
0%2>8
= lo=
Onoc.,
NHWNM
.o 1=
© o —
prmt
(@4
oCo =
Odcr
=9
> =&
zZ (@)
O 1l —
mmvn@)
_QM_OX
[ Vm._.J
Z101 8"
OHV_WH

(H1's)eg'0l
(H1'ZHS9'L=""P) ¥0'8 (H6 ‘W) 29'L- 982 (H | (Gl/a8
$)65'9 (He ZHYE'o=" D) 1Ty (HE 'S ez (He | Teey | veey | =1300vis3) | (o)e O, 4
‘ZH $6'9 ‘¥6'9=" ‘W) 22’} - ¥1'} wdd ¢ P-OSNa g _M,wufvﬁff °
(H1's)ge'oL (He 'w)zi'g-10'8 (H |1 ‘W)
VLWL (H L 'ZHO9'0= P 169 (HZ W) L2y | €'sey | Vvey | (2/8=3300vs3) | ()g TM/F Ji 174
-29'¢ (H £ ‘ZH 01'2=r 1) 00') wdd @ p-OSNa g ' RN
(H
L'} LEOL (H L 'ZH S9'L="P) £0'8 (H 0} ‘i) ¥9°2 (G1/s8 w A\ .
-1 (H 'S 65°9 (HZ 'ZH OV 2= *b) 0Z'% (H 6 =1300v/s3) i S
‘s) Ge'L (HEZH 0L'/=r ") 2¢') wdd @ %p-OSNa | S'IEy | Z'oey g (4 T €2




O
r
7 M
RCII/EP20Q7/055691
a il

Myo M

‘s

(H1's)2e0L(H L ‘ZH SO L=""P) ¥0'S (H 6

)€9'2-082(HIL'S)er'9(HZ “sUa) vB'S(HE
)8L'Z(HE ZH 0L 2= ") 90} wdd @ p-OSINQ

o'ty

L'eey

(2/8 =1309v/s3)
g

8¢

— |10 -
M:$=WN
B "8n
o c VWNo
NZ 1.
5<dz Q
o ._ o<
N
[l 1 cZ
W=
= W Zz O
-2
WVU PWM
NS & .
=S 3am
A B >
3NL o L
6N®OV:@
% OwmE
SZ%a o
WWH__wD
owm ) 2
o = . o
N O _w
t:~&o
mN.I MC,.I_
ZoZl18_ 9
o= Z g
NO OM7D
NLpVW(a

M 61

7 0D ~

(H1's)Ge'0L (H L 'ZH66'0 'LEZ=" PP} 8.8
(H1ZHG9'L ‘29'p=r"PP) G9'8 (H | ‘ZH 88'L="

7 80'8(H L 'ZHZ8'L '86'L ‘60'8="1P) 00'8

-(HZ' W p9'L-11' L (H L 's) 99'9 (H T 'ZH S0' 2=
mw_g 22y (HE ZH 0L 2= 1) 021 wdd @ %p-0SNa

l

£'9.¢

1'GLE

(812 =1300v/53)
g

Le

l

(H1's)oc'ol

(H12ZHS9'L=""P)60'8 (HV ‘W) Z6'L-9L'L

T(HO ‘W) $9'2- LY 2L (H L 'S)89'9 (HZ 'ZH OV 2="
Vb)Y GZ'y (HE 2H 0L 2=r 1) 02') widd @ %-OSNd

G

e'ery

L'2hy

(28 =1309v/s3)
g

74

ti




M
a =

00 WVOmO noW Q W
-31 _
MO NCONN =

N N N WO 2008/ 006663

r

OOW7 2?07 N""™
CO MN d MROTVEP2007035801

Il
co O
O _
O CO

9
- ¥

~

Co

=Z

NWP __WO

(H1's)og0L(H | zH
G9'L=""P) LO'8 (H8 W) €9'2-9€'2 (HZ ‘W) g1'2
“P0'L(H L 'S)G¥'9 (HZ ‘ZH ¥6'9=""D) 8Ly (H €
') €8'¢ (H€ 'ZH 0L*2=" ") 61"} wdd @ p-OSING

141014

L'v0y

(2/8 =1300v/53)
g

nIUI

o\\/
)

=

L
AQH

W o

0t

(H1's)ocol
(HLZH86'L=""P)20'8 (H6 ‘W) €9'L-12L(H I

‘S)oy'a (HZ ‘ZH ¥6'9=" ‘D) L'V (HE ‘S) 12 (HE

‘$)62'Z (HE ZHOL'2=r ") 811 wdd @ %-OSWA

g'eoy

120y

(2/8 =1309v/s3)
g

0.

nIU'x/ /v'b/

m,_o

z):_

Seha:

6¢




U VI-00-YU U M_=0m=MN OMr QMti =
M7 MICI] OO d 7 N7 OO VNN Il Il D7 OO
UU QQ NyW N(U NN7vya i"ITS =¥ ¢ .r o)
O N WD 2008/ 006663 PCT( EP2007/ 055901 - 32 EXAMPLE 3

W0 200800666301 0l ogi cal activity The test used PER&ES2G07/055901
possible to evaluate the inhibitory capacity of the
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EXAMPLE 3
In vitro biological activity

The test used makes it possible to evaluate the inhibitory capacity of
the test compounds on the production of PGE> and the selectivity
relative to the production of PGF2,. The human pulmonary
adenocarcinoma cell line A549 was used, which is particularly sensitive
to stimulation with proinflammatory cytokines, for instance IL-1p, and, in
response to this stimulation, is particularly active in the production and
release of two prostanoids: PGE; and PGF2, (Thoren S. Jakobsson
P-J, 2000).

The cells were stimulated with IL-15 (10 ng/ml) and simultaneously
treated with the test compound for 22 hours in a suitable culture
medium (DMEM — Dulbecco's Modified Eagles Medium) enriched with
5% fetal calf serum and L-glutamine (4 mM final) in an incubator at
37°C and with a CO, concentration of 5%.

At the end of the incubation, the amount of PGE; and PGF2q
produced and released into the supernatant were assayed using an EIA
kit (produced and sold by Cayman Chemicals, Ann Arbor, MI, USA).

The comparative compound used was indomethacin at a
concentration of 10 nM (Sigma-Aldrich), which is a non-steroidal anti-
inflammatory drug that inhibits in equal measure both PGE; and PGFa..

The results, expressed as a percentage of inhibition of the production
of PGE, and of PGF», at a concentration of 10 um, are given in Table 2,
in which "ia" (inactive) indicates an inhibitory activity of less than 20%.



5 relative to the production of PGF2a. The hunman

pul nronary adenocarci noma cell |ine A549 was used,
which is particularly sensitive to stinulation with
proi nfl ammat ory cytokines, for instance IL-1p, and, in
wesPe®es3t 0 this stimulation, is particul ar IPETEEI07/E55901
in the production and release of two prostanoids:
PGE2 and PGF2a (Thoren S. Jakobsson 10 P-J, 2000).
cells were stinmulated with IL-1p (10 nglm) and
simul taneously treated with-8he test conpound for 22
hours in a suitable culture nedium (DVEM - Dul becco's
Modi fi ed Eagl es Medium enriched with 5% fetal calf
serum and L-gl utam ne (4 nMABLRR) in an incubator at
15 37C and with a CO2 concentration of 596 At the end

af D (Yo o W |

The

of the | peubationr—the—appurt—ot—PeE2—and—PG2t
produced |and Cehpased i nf o t he%sinpibitioatadd0 wer e
assayed using an EIA ki r ced and s by Cayman
Chen?cals, Agn Arbor—M &gﬂeég%nb anpu?ﬂ?FvZ /
conmpound |used wa$ i ndone haC|n6&t a 20 concéntratipn
of 10 nM[(Sigma- Al dri ch) mhlcE IS a non-steroida
antl - | nfl amato ‘\’I drllg @i I"\I 'l' S | at r\qna! reasur e
both PGE2 and PGB2a. Tha resugis, expressed#as a
percent age of innibition|of th? produgtion ,[ PGE2| and
of PGF21 |at_a (‘nf]ir‘pntrm on of aﬂ pm-tare ﬂlclon )
Table 2, ] in whigh "ia" (inactgve) ingdi cate86an
inhibito actTvity of T€SS tngg 20% | 25 WD
2008/ 006663 PCT/ £P2007/ 055901 433 TABLE 2 hapounyl %
inhibitign at 107ym PGE2|PG-2agpl 63 fs 2 36 is B8 91
34 4 72 s 591 36— 6 8215 .

9 100 ia

10 76 ia

12 75 ia

13 100 36

16 74 ia

18 66 ia

19 87 43

20 75 ia

21 66 ia

22 79 ia

24 79 ia

25 89 ia

28 65 ia

29 91 ia

30 75 ia

Indomethacin 100 100
(10 nM)

For illustrative purposes, Table 3 collates the pICso values of a



790 39 9 100is 10 76 is 12 75 is 13 100 36 16
74 is 18 66 is 19 87 43 20 75 is 21 66 is 22 79
is 24 79 is 2589 is 2865is 2991 is 30 75 is

I ndonmet hacin 100 100 (10 nM For illustrative
wor@es®se3 Tabl e 3 col |l ates the pl C50 val ues PEA/ER204{HSS901
2008/ 006663 PCT/ EP2007/ 055901 -34 nunber of conpounds
of the invention, where plC50 represents the negative
| ogarithm of the 1C50, which, in turn, represents the
concentration of conpound thaB4inhibits the production
of PGE2 or PGF2~ by 50%relative to cells that are
stinmulated but not treated with 5 the sane conpound.

| n Tablrebd, of codipoureamsf thetinvbetion, ireis IPtCso rapresents the

ConpoHébdati% %g%riﬁﬁ%f ﬁ\g:I%%‘ , V\%IéT i t'ﬂxpn r@pés@nt@ Ghe
concentration of compound that inhibits the production of PGE; or
PGF2, by 50% relative to cells that are stimulated but not treated with

5 the same compound.
In Table 3, "nd" means not determinable.

TABLE 3
Compound plCso
PGE; PGF,

5.7 nd

5.8 nd
5.9 4.3
10 5.7 <4

13 6.1 nd

18 5.6 nd

19 6.0 4
20 55 <4
indomethacin 8.3 8.6

10
EXAMPLE 4

In vivo biological activity
The test compound was evaluated in the model of acetic acid-
induced stretching in mice (Stock J.L. et al., J Clin Inv 2001, 107:

15  325-331). This test makes it possible to evaluate the antinociceptive
activity of the compounds of the invention in a model of inflammatory
pain.

Female CD-1 mice weighing 25-30 g were used for the test.



95943 105.7<4 13 6.1 nd 18 5.6 nd 19 6.0 4
20 5.5 < 4 indonmethacin 8.3 8.6 10 EXAMPLE 4 In vivo
bi ol ogi cal activity The test conpound was evaluated in
the nodel of acetic acid- induced stretching in mce
wotaslosdedl. et al., J din Inv 2001, 107: 13QEF2@3935901
This test nmakes it possible to evaluate the

antinoci ceptive activity of the conmpounds of the
invention in a nodel of inflammtory pain. Fenale
CD-1 mice weighing 25-30 g weBe-used for the test. WD
2008/ 006663 PCT/ EP2007/ 055901 -35 The ani nmals were
treated intraperitoneally with the test conpound

(0. 1- TBe apinkaly wetsspeatdd intrapentsneglhcwith theolest ¢amERUNdThe
contr ne
() (28RS 8Befed B Ehlocs Q] ThE Sotd

t r eat aeintals whee taerted with the eehidd adgnes M T g thel sepmeraute.
i njecti T/ i cal

| 0] ect Og@nﬁﬁ%@gﬁﬁéﬁhgﬁeggﬁ&t th¥/a Ysmlé‘lﬁﬁ’%c}/éd\gﬂ?rg cal
in% | atm'apemybnpaumeamn @fcace@h@@wi (PHevefrt ltsiplegicalgglution,
test GRInguRBoANWLRRNTOGHEFRS Intiics RRBRAARAon EIPERIS! Y

after adm at’i on o acetic acid for the
f ol | ovhenk the effeetatoéthe tealecanpaed Qﬂfthgtnpétc@hté@ regpeRSS-

repr ese[ﬁ‘xrﬁealgfely JerRAE 2Bk HStrdtoh o?‘ééétitaédl@ Bn@forlthe

noci ce Ive response, was measur ed orted in
Tabl efdlomng&%mrmmm@emumh@r Qfﬁv@th&ﬁNhlﬁ (REsentthe

dege Zg%m?% B?Q{P?Ton & tﬁ@ﬁH&E Neir8spins 81 Wi R@abived.

t he m nu oW n m ni stration of acetic
aci d, chapepasedin Tablerb tlampmp@unct oldhe dnyenfiomingieed, in a

al oneyose-dependent manner, a reduction in stretching in the 20 minutes
following the administration of acetic acid, compared with the animals
treated with MTC alone.

15
TABLE 4
Treatment dose (mg/kg) | No. of stretches % inhibition
Vehicle - 52 -
0.1 38 27
Compound 2 1 36 31
10 25 52
EXAMPLE 5
20 Selectivity between isoforms of PGES

The test used makes it possible to evaluate the capacity of the
compounds of the invention to inhibit the production of PGE; in a
human lymphoma cell line U-937 that preferentially expresses an
enzymatic isoform (cPGES), which is responsible for the production of -

25 PGE, under basal conditions, in the absence of pro-inflammatory



15 TABLE 4 Treatnent dose (ng/kg) No. of stretches %

inhibition Vehicle - 52 - 0.1 38 27 Conpound 2 1 36

31 10 25 52 EXAMPLE 5 20 Sel ectivity between

i soforms of PGES The test used nakes it possible to

woabwsat@wex he capacity of the conpounds of tH¢E/EP2007/055901

invention to inhibit the production of PGE2 in a

human |ymphoma cell line U-937 that preferentially

expresses an enzymatic isoform (cPCGES), which is

responsi bl e for the productiod®of 25 PGE2 under basa

conditions, in the absence of pro-inflamatory WO

2008/ 006663 PCT/ EP2007/ 055901 - 36 stimul i . Thi s

enzy matimuli. fiwsnenzymditit ferreistdifferent frate thenengpredemingady | v

expre (

o o S et i e AGH B (P GREIRIE) a Bl HaAmaton ory

acti vetirpulgs. PGE2 in this cell nodel ensures 5 the

sel ecti r

anzyrat |1 Paince L RRTRAY B R GE: S ol ocel ensurse

i bt ht:hqw@@mmtseoahemmpauﬁﬁp@myare@ltmﬁmhp enzygaticionnt s,

eXPr ey gné\ﬁle%lpﬁégﬁ%tﬂﬁ%n%ff PAHYiRid ;S’f@séﬁceth%ﬂammatory

productt on are given in Tab in which

"ia" glimdletive) indicates an 10 |nh|b|tory activity of

less t hge eQis EXBrdREE %@%%r&&i@s?é@ﬂnh‘@ﬁ’@n%&e production
on o

i ndomet hacin at a concentrati f 10 nM he
conpoahdSEafare Bivenrin dablech iushichi Bkgagke) fglicates an

sygni Ve
rrlla(l9 nl fdh?tﬁ‘t’&w é(Cﬁg@\? Fglﬁg% tﬁafhezd% Oﬁﬁﬁrﬁgﬂg % npound 0)21 o

i nhi bmdpqutrmcm ate ancentratlon of 10 nM.
The compounds of the invention were found not to significantly inhibit

the production of PGE; owing mainly to the action of cPGES.

15 TABLE 5
| Compound % inhibition at

10 uM
PGE;

ia

ia

ia

10 29

13 30

18 ig

19 ia

20 ia

Indomethacin (10 nM) 78




PGE2 2 is 6is 9is 1022 13 30 18 is 19 is 20
is Indonethacin (10 nM 78 WO 2008/ 006663

PCT/ EP2007/ 055901 -37 CLAIMS 1. A 2-arylindole
conpound substituted in position 5, of formula (I):
WO 200208668 X N R (1) 5 in which: X is a halregém2e/essol
or a (CL-C3)al kyl, trifluoronethyl, nitro, am no,
cyano, di(C, -C3)al kyl am no, hydroxy, (C - C3)al koxy,
phenyl or (Cl-C3)al kyl phenyl group; 10 Y and Z, which
may be the same or different,-3&re an H or hal ogen
atom or a (G-C3)alkyl, trifluoronethyl, nitro,

am no, di (Cl C3) al kyl am no, hydroxy, (Cl-C3)al koxy,
phenyl COOH, (C1l-C3)al kyl Ccams (C2- C3) al kenyl - COOH,

W
O 1 R PR e SR A RS ot 07

atomor a (C, -C6)al kyl or (CS C7) cycl oal kyl

\
N
A\
R
)
5
in which:
X is a halogen atom or a (C+-Cs)alkyl, trifluoromethyl, nitro,

amino, cyano, di(C+-Cs)alkylamino, hydroxy, (C1-
Cs)alkoxy, phenyl or (C¢-Cs)alkylphenyl group;

10 Y and Z, which may be the same or different, are an H or halogen
atom, or a (C4-Cs)alkyl, trifluoromethyl, nitro, amino, di(C+-
Cs)alkylamino, hydroxy, (C+-Cs)alkoxy, phenyl, COOH,
(C+-C3)alkyl-COOH, (C,-Cs)alkenyl-COOH, COOR,
CONH,, SO,CH3z, SONHCH3; or NHSO,CH3 group;

15 w is an O atom or a CHz or NH group;

is a hydrogen atom or a (C4-Cs)alkyl or (Cs-Cr)cycloalkyl

group optionally substituted with 1 to 3 hydroxy groups;

R' is an H atom or a (C1-Cs)alkyl or (Cs-Cr)cycloalkyl group

optionally substituted with 1 to 3 hydroxy groups;

Y]

20 A is a phenyl, naphthyl or pyridine group optionally
substituted with 1 to 3 substituents, which may be the
same or different, selected from halogen, (C4-Ce)alkyl
optionally substituted with 1 to 3 hydroxy groups,
trifluoromethyl, nitro, amino, di(C4-Cs)alkylamino, hydroxy,

25 (C4-Cz)alkoxy, benzyloxy, COOH, COOR, SO,CHj,
SO,NHCH3;, NHSO,CHs, POR1R3, OPOR¢R2, (C1-
Cs)alkyl-COOH, (C»-Cs)alkenyl-COOH, phenyl and (C+-



group optionally substituted with 1 to 3 hydroxy
groups; R is an Hatomor a (Cl-C6)al kyl or
(C3-C7)cycl oal kyl group optionally substituted with 1
to 3 hydroxy groups; 20 A is a phenyl, naphthyl or
WO rbgiosss3gr oup optional ly substituted with PCT{E2¢97/055901
substituents, which nay be the sane or different,

sel ected from hal ogen, (Cl-C6)al kyl optionally
substituted with 1 to 3 hydroxg gr oups,
trifluoromethyl, nitro, am no38di (Cl-C3)al kyl ami no,
hydr oxy, 25 (Cl- C3) al koxy, benzyl oxy, COCH, COCR,
SQ2CH3, SO2NHCH3, NHSO2CH3, POR1R2, OPORI R2, (C1-

CB) al kyl - COOH, Qazkyighetvkeny! - COOH, phenyl and (O WO
2008/ 006663 PCT4 @ﬁg}pp?{tgﬁ{s%l -38- C3)al kyl phenyl, in
whi ch, in turn, R2, which may be the sane or

different, are R@nd I@zg)l\g]lqtypay be iheySqpe or different, are (Cq-

physi ol ogi cal | 3@2@ ptabl e addition salts,
st er eoi somer s, nanti omers, hydrates, sol vat es and

pod ynor mefmﬁ@lqglr@fl@@pcegablg adaition Rl SHEPEPRE™S: 0

Gaim1l isBvaRatand bRBRITorms thereof.
(C1- CS)%T{rnrlahéﬁlfybﬂag%orfgtk)t}%am‘ﬁ%mo?g TS Al e

3. A 8oﬁ1@@mﬁ>@ua@@6¢wwg tp S1aMal. r?PEraCéffﬁ}Péé‘% Hyt %éah?'ﬁgen
that X je. @)alkﬁftnlﬂuéanEetrglrmter(@ﬁe )‘@Mdoxy)r nitro.
ar

A co ound accordin aiml act e t

Y angng&p@pounﬁaeg%ﬁ@sﬁfJ Cainy 2. charrcirTizen in fﬁ‘a?ﬁgd%%g@(

nigro, ﬁ%hor()ﬁ;le‘cﬁ:ﬁbﬂhﬁ%' trifluoromnet hyI or

(A -c3)al k A corrpound accor di n

char aétéﬁpﬂ@@uﬂﬁapﬁfj'“gtﬁﬂia@h aracy 'qeﬁd'gb'@ﬁ?e?ﬁq§are
of eachingt den@% of Bch bthet, H, Halsgled MRitrdy COOH t(Ce-Cs)alkyl,

COOH, net net hoxy or ethoxy. 6. A conpound

accor di Wﬂ“?'@n@t@('ﬁﬁia EnalkeY-erized in that Ris
met hyk, A c8hippvund ab@dsmln th TMIFORYOhatdcterizetonh et Y. ankl Z Are,

%%r,p gu&%dgggnodre%ltlg each otﬁer C]I BrC If-La{n %El%rme y m?rot E?)tOH
methyl, ethyl, methoxy or ethoxy.

6. A compound according to Claim 1, characterized in that R is methyl,
ethyl, propyl, isopropyl or cyclohexyl.

7. A compound according to Claim 1, characterized in that R’ is H,

20 methyl, ethyl, propyl, isopropyl or cyclohexyl.

8. A compound according to Claim 1, characterized in that A is phenyl,
naphthyl or pyridine optionally substituted with 1 or 2 substituents,
which may be the same or different, selected from halogen, (C+-
Cs)alkyl, (C4-Cs)alkoxy and benzyloxy.

25 9. A compound according to Claim 8, characterized in that A is phenyl
optionally substituted with 1 or 2 substituents, which may be the
same or different, selected from Br, Cl, F, methyl, ethyl, methoxy,
ethoxy and benzyloxy.

10. A compound according to Claim 8, characterized in that A is

30 naphthyl optionally substituted with 1 or 2 substituents, which may be



20 nmethyl, ethyl, propyl, isopropyl or cyclohexyl. 8.

A conmpound according to Caim1l, characterized in that
A is phenyl, naphthyl or pyridine optionally
substituted with | or 2 substituents, which nmay be
wheowsanwsor different, sel ected from hal ogenfCI{EE2007/055901
C3) al kyl, (C7-C3)al koxy and benzyl oxy. 25 9. A
compound according to Caim8, characterized in that A
is phenyl optionally substituted with 1 or 2
substituents, which may be thé9-sane or different,

sel ect ed fron1Br ad, F, nethyl, ethyl, nethoxy

et hoxy and benzyloxy 10. A conpound accor di n

Cl ai m 8thectaameaet differeat] selectadfonaBrsCI3b. mgim. yl methoxy,
opt i onal with 1 or 2 substituents, which
may be %£¥§%g@?gg é%@PCT/EP2007/055901 -39 the sane
or ~di fif &k eampourd aecasding it adm 8, characterized jy ihat Adsy| |

net hoxy yri f oé‘(é’?‘t orall s?@éﬁ%’&’tb&’Wth 11dr 2 &%ﬁfﬂ&@@vhlch may be

accor di h g ai m haracterized in th

Al
py?i di niéesiigal ongifiegens, Lﬁﬁéqqt%fr@@ B% €h Flﬂaﬁthxé sthyl, methoxy,
subst i t%gk)gand\/géﬁ%kg@y be 5 identical or different,

selected fr F, methyl, ethyl, net

et hox {2 harasess fargxgparnng, a A%'@é@@scmmotﬁﬂéﬁgﬁmﬁdan
2- aryllaggﬂlcﬁ]gmmq gybstituted in position 5, of
formula (1): R OWA 'x\ NR 10 (1) in which: X
is a halogen atomor a (Cl-C3)al kyl, trifluoronethyl,

nitro, amno, cyano, di(Cl- C3) aI yI am no, hydroxy,
(C1 15 C3) al koxy, pheﬁ’ L—63) al kyl phenyl group;

Y and Z, which may t;(e i dent >o fferent, are an H
or hal ogen N
R
10 M
in which:
X is a halogen atom or a (C4-Cs)alkyl, trifluoromethyl, nitro,
amino, cyano, di(C4-Cs)alkylamino, hydroxy, (C+-
15 Cs)alkoxy, phenyl or (C4-Cs)alkylphenyl group;
Y and Z, which may be identical or different, are an H or halogen
atom, or a (C4-Cs)alkyl, trifluoromethyl, nitro, amino, di(C4-
Cs)alkylamino, hydroxy, (C-Cs)alkoxy, phenyl, COOH,
(C+-Cs)alkyl-COOH, (C,-Cs)alkenyl-COOH, COOR,
20 CONH,, SO,CH3, SO,NHCH3 or NHSO2CH3s group;
w is an O atom or a CH, or NH group;
R is a hydrogen atom or a (C4-Cg)alkyl or (Cs-Cr)cycloalkyl
group optionally substituted with 1 to 3 hydroxy groups;
R’ is an H atom or a (C4-Cg)alkyl or (Cs-C7)cycloalkyl group
25 optionally substituted with 1 to 3 hydroxy groups;
A is a phenyl, naphthyl or pyridine group optionally

substituted with 1 to 3 substituents, which may be



atom or a (Cl-C3)al kyl, trifluoronethyl, nitro,

am no, di (Cl- C3)al kyl am no, hydroxy, (G C3)al koxy,
phenyl, COCH, (Cl1-C3)alkyl-COON, (C2-C3)alkenyl - COON,
COOR, 20 CONH2, S02CH3, SO2NHCH3 or NHSOQ2CH3 group; W
WO 2608/0056663 om or a CH2 or NH group; R is a hyR{IgFe7/055901
atomor a (Cl-C6)al kyl or (C3-C7)cycl oal kyl group
optional Iy substituted with 1 to 3 hydroxy groups; R
is an Hatomor a (Cl-C6)al kyl or (C3-C7)cycloal kyl
group 25 optionally substitutéf-with 1 to 3 hydroxy
groups; A is a phenyl, naphthyl or pyridine group

optionally substituted with 1 to 3 substituents,
whi ch may be W\Blertios) aasEBenesicerdm balbgen. (Cidd)alkyl

dent I d
(C1- o6 al kyl BT SEYRE] B | SRR Souns

hydr oxy gr oups trifluaremeihyt oites @nino. §iiCr;s)alkylamino. hydroxy,
di (CL-C3)al ky! g %ngrsa% |oxgcéc>6$1) Hdoryso.cH g

benzyl oxy,

PCRI R2, OPCRI RZSOMHMQ%QH@@R1RZ, SRORIRS, (C+-
(C2- C6) al keny!| G5y d@@ﬂngaﬂ(%yl CBOR, kHeanensic,-

in which, in turh, may be identi cal
or different, &msdalkyinhenyb c3)alkyl:; characterized in

that: a) aconp,pwﬂ@hofntgﬁ{nula(ll) oQ x (II) YZ
15 in which X Y and_Z have the meani ngs given above,
and Ry and Rz, which may be ldenttcal or different, are (C+-
10 Cs)alkyl;

characterized in that:

a) a compound of formula (I):

(m

15
in which
X, Y and Z have the meanings given above, and
Q is a halogen atom or a hydroxy group,
is reacted with a compound of formula (ll1):
20

Rl
H,N
Mo
N

& (i

in which
R and R' have the meanings given above, and
25 G has the same meanings as A or is a hydrogen atom,



Qis a halogen atomor a hydroxy group, is reacted
with a conpound of forrmula (I111): 20 R HZN G N
(I11) Rin which Rand R have the neani ngs given
above, and 25 G has the sanme neanings as A or is a

Wi 2rosgens3at om WO 20081006663 PCT/ EP2007/ 055GH/EP2007/g55901
to give a conpound of formula (IV): R OWG XR Z
(IV) 5 inwiich X, Y, Z, W G Rand R have the

nmeani ngs gi ven above, and b) when Gis H, the
conpound of formula (1V) is réhcted with a compound

of formula (V): 10 A (V) in which | is an iodine
atom and A has the neani ngs %iven above, to give the
conpouriad gife & epmubend ¢fforrawg (IV):

5 in which
X, Y, Z, W, G, Rand R' have the meanings given above,
and

b) when G is H, the compound of formula (IV) is reacted with a
compound of formula (V):

10 IA V)
in which
| is an iodine atom, and
A has the meanings given above,
to give the compound of formula (1), and

15 ¢) if so desired, a physiologically acceptable addition salt of the
compound of formula (1V) from step (a) in which G is other than H or
of the compound of formula (l) from step (b) is formed.

13. A process according to Claim 12, characterized in that step (a) is
performed by reacting a compound of formula (Il) in which Q is Cl

20 with an amine of formula (l11) in the presence of a suitable acid
acceptor according to standard techniques.

14. A process according to Claim 12, characterized in that step (a) is
performed by reacting a compound of formula (I1) in which Q is OH
with an amine of formula (Il1) in the presence of a suitable coupling

25 agent according to standard techniques.

15. An intermediate compound of formula (Il):



15 ¢) if so desired, a physiologically acceptable
addition salt of the conmpound of fornula (IV) from
step (a) in which Gis other than Hor of the
conpound of forrmula (1) fromstep (b) is forned. 13. A
W0 ewesessasccording to Claim 12, charact eri zed®GIEPRI§FPS5901
step (a) is perfornmed by reacting a conpound of
formula (I1) in which Qis O 20 with an am ne of
formula (I111) in the presence of a suitable acid
acceptor according to standarf@2techni ques. 14. A
process according to Claim 12, characterized in that
step (a) is perforned by reacting a conpound of
formula (Il) in which Qis OH wth an am ne of
formula (I111) in the esence Bf a suitable coupling
25 agent according t aprdar-el\t echni ques. 15. An

i nternedi ate corrpound of €111): WD 2008/ 006663
PCT/ EP2007/ 055901 -42 R KRG Nx (IIl) Rin
which 5 Ris a (C -C6)al kyl or R(C3 C4) 90I oal kyl group
optionally substituted wth 1 to 3 hydroxy groups; R
is an Hatomor a (G -C6)al kyl O (C3-C7)cycl oal kyl
group dpM’hifoally substituted with I to 3 hydroxy
groups, g

opt i onal I y Bstﬁrﬁ{(}%{ (@36‘@%}&%‘6{&1'%“@@& lig g‘%}@ta |W S&e&f]étn;med
whi ch maywitie1 teld mytoxy geoupsi f f erent, sel ected from
hal oge Y

hal ot b SaCBkA Y CPEUSRTL OIS Bolotat
- C3) al kylsubshfuted WWM&? hyd@xy @®uiskoxy, benzyl oxy,

OPORI m@?apﬁ%ﬁ?ﬁ?“tﬁ’%ﬁ%ne U PRS oo RO ted with 1

phenyl artg 3 bstRieaiskyhishangy be ldentlcal or dxfferent selected
from halogen, (C4-Ce)alkyl optionally substituted with 1 to 3

hydroxy groups, trifluoromethyl, nitro, amino, di(C+-Cs)alkylamino,
hydroxy, (C+-Cs)alkoxy, benzyloxy, COOH, COOR, SO2CHs,
SO,NHCH3;, NHSO,CH3, POR{Rz, OPOR{R2, (C+-Cs)alkyl-COOH,
15 (C2-Ce)alkenyl-COOH, phenyl and (C+-Cs)alkylphenyl,
in which, in turn,
R1 and Ry, which may be identical or different, are (C1-Cs)alkyl;
provided, however, that G is not an unsubstituted phenyl group when
R is methyl and R'is H.
20  16. An intermediate compound according to Claim 15, characterized in
that R is methyl, ethyl, propyl, isopropyl or cyclohexyl.
17. An intermediate compound according to Claim 15, characterized in
that R' is H, methyl, ethyl, propyl, isopropyl or cyclohexyl.
18. A pharmaceutical composition containing an effective amount of a

25 compound of formula (I):



in which, inturn, R and R2, which may be identi cal

or different, are (G -C3)al kyl; provided, however,
that Gis not an unsubstituted phenyl group when R s
methyl and R is H 20 16. An internedi ate conpound
wioceséadep t o Cl ai m 15, characterized in thdCTEPPY7H55901
nmet hyl , ethyl, propyl, isopropyl or cyclohexyl. 17. An
i nt ermedi ate conpound according to C ai m 15,
characterized in that R is H nethyl, ethyl, propyl,
i sopropyl or cyclohexyl. 18. -A3pharnaceuti cal
conposition containing an effective anount of a 25
conpound of forrmula (1): WD 2008/ Q06663

PCT/ EP2007/ 055901 -48 Rw OWA/ X~ NR in which: X

is a hal ogen atom or a {Ci- A trifluoronethyl,
nitro, 5 amno, cyg di ( | Kyl am no, hydroxy,
(C1- C3)al koxy, pheny (C1l- C3) gl kyl phenyl group; Y
and Z, which may be i dg cal or different, are an H

or hal ogen atom or -C3) al kyl, tri¥luoronethyl,
nitro, amno, di(Cl- C3)al kyl am no, hydroxy,

(Cl- C3) al koxy, phenyl, COON, 10 (Ci-C3)al kyl -

( C2- C3) inlWEely| - COOH, COO? CONH2, SO2CH3, SOZNHCHS or

NFB@S’% group,ig aWalo%;eﬁ%t&m g Qgg‘?szZaII@TQn%orBHeﬂfy@ Wintro,

Ris ydr ogen at om“or

( G3- C7) cycl oal lapninogeyene. Qj 1r%ﬁﬁ V'}’?‘%@W"t‘)@ﬁ’e@w th 1

to 3 hydroxy gr, 1 a@ PRERTaréUp:
(Cl- CG)aI kyl orc’03 ﬁoxcvj ﬁel%lo 1 35'% Wigréup

cycl oa 0 t i opal
subst i t Yitead Zai twhigh H@Y:PGH%!?’[@%&/OFQCF%?I , arg\ap he}fogen
phenyl, napht hydio@r oRy [ 4E L8k, ﬁmﬂoﬂﬁﬁétﬁﬂﬁhikrb, amino, di(C+-
Cs)alkylamino, hydroxy, (C-Cs)alkoxy, phenyl, COOH,
10 (C4-Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, COOR,
CONH,, SO,CH3, SO,NHCH; or NHSO.CHs group;

w is an O atom or a CH, or NH group;
R is a hydrogen atom or a (C4-Cg)alkyl or (C3-Cr)cycloalkyl
group optionally substituted with 1 to 3 hydroxy groups;
15 R' is an H atom or a (C4-Cg)alkyl or (C2-C7)cycloalkyl group
optionally substituted with 1 to 3 hydroxy groups;
A is a phenyl, naphthyl or pyridine group optionally

substituted with 1 to 3 substituents, which may be

identical or different, selected from halogen, (C4-Cs)alkyl
20 optionally substituted with 1 to 3 hydroxy groups,

trifluoromethyl, nitro, amino, di(C4-Cs)alkylamino, hydroxy,

(C4-Cs)alkoxy, benzyloxy, COOH, COOR, SO,CHg,

SO,NHCHs, NHSO,CH3, POR1Rz, OPOR1Rz, (C4-

Ce)alkyl-COOH, (C2-Ce)alkenyl-COOH, phenyl and (C+-
25 Cs)alkylphenyl,

in which, in turn,

R+ and R, which may be identical or different, are (C+-



substituted with 1 to 3 substituents, which may be
identical or different, selected from hal ogen,
(Cl-C6)al kyl 20 optionally substituted with 1 to 3
hydroxy groups, trifluoronethyl, nitro, am no,
WO2®BOE®al kyl ami no, hydr oxy, (C C3) al koxyl’CT/1‘3I’20°7/05‘901
benzyl oxy, COCH, COOR, SQ2CH3, SO2NHCH3, NHSO2CHS,
PORI R2, OPORIR2, (C,- Co6)alkyl - ,

(C2- Co6) al kenyl - COON, phenyl and (C, - 25

C3) al kyl phenyl, in which, in-ffrn, R and R2, which
may be identical or different, are (C1L WO 2008/ 006663
PCT/ PP2007/ 055901 -44- C3)al kyI or of a

physi ol ogi cal | Yesalkwpt abl e addition salt,

st er eoi 505y pr)rz)y %m ‘@gﬂ&élQ%Eeptaﬁ%rﬁdﬁlonséﬁlwgtbﬁeﬁomer

pol ynor phi ¢ er éof , and | east one
phar macerantiorteryhysisatepsalyate or Relvmarpfie Eumdhereok and at

least one pharmaceutically acceptable inert ingredient.



