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WO poosbdeen rel ates to a 2-arylindol e compound PCT/EP2007/055901
substituted in position 5 to a pharmaceutica
conmposition conprising it, to internedi ate conpounds
and to a preparation process therefor. Mire
particularly, the present invention relates to a
2-arylindole conpound substituted in position 5,
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-R1117) he enzyme responsi b fo e synthesis
of pﬂ;ggemW§toé@g;|galdungthr§, the PGE; prostaglandlns 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; prostaglandins are particularly abundant in

25 articular inflammatory pathologies. PGE; prostaglandins also play a 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; lvanov A. et al. 2002 "Prostaglandin E; — synthesizing enzymes

30 in fever: differential transcriptional regulation”, Am. J. Physiol. Regul.



prost agl andin E synthase (PGES), which converts the
endoper oxi de PGH2, forned from arachi donic acid by
wo bmsaadesn of cycl ooxygenases, 5 into PGE2. TPET/EP2007/055901

activity of PGES has been found both in the cytosolic
fracti on and nenbrane-bound in various types of cells.
Three enzymatic forns have been identified (Kudo I. et

al. 2005 "Prostaglandin E synphase, a term nal enzyne
for prostaglandin E2 biosynthesis", Journal of

Bi ochemi stry and Ml ecul ar Biology 38, 10 633-638);
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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



synthase is regul ated by proinflamuatory cytokines and

gl ucocorticoids 5 in primary rheumatoid synovi al
wa@edos®le6ds | mrunol . 167: 469). In addition, tPEI/EP2007/055901

prol onged use of these drugs is associated with

cardi ovascul ar side effects. This has led to the

wi t hdrawal fromthe market of a nunber of selective

COX-2 inhibitors and to a revigi-on of the indications

for the entire class of these drugs. 10 Recent

research efforts are directed towards overcom ng the
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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



51n a first aspect, the present invention relates to
a 2-arylindole conpound substituted in position 5, of

wo erosnba@el1): R OWA X NR z (1) in whichCT/EB20X7/055901
is a halogen atomor a (Cl1-C3)al kyl, trifluoronethyl,
nitro, amno, cyano, di(Cl-C3)alkylam no, hydroxy,
(G - C3)al koxy, phenyl or (Cl-C3)alkyl phenyl group; Y
and Z, which may be identical -gr different, are an H
or halogen atom or a (Cl-C3)al kyl, trifluoronethyl,
nitro, arri no, di (G - 15 C3)al kyl am no, hydroxy,

(G- B SRR R ol G B T gl

or I\BSHE@HB’thIOlqu 20/:i251a27@). at omor a CH2 or NH

group; s .ah dr m (.C1
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Subst i \ﬁSPﬁ tlt'?%P Q?éy”élffl%@y igp deigiss Q%YM9I,
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substituent's, which nay be 5 identical or

different, chosen from hal ogen, (Cl C6) al kyl
optionally substituted with 1 to R hydroxy groups,
trifluoronmethyl, nitr@ ¥ 4 C3)a|ky|amno
hydr oxy, WO 2008/ 006663] PCT
(d -C3) al koxy, benz¥lo
SC2NHCH3, NHSO2CH3, P , opomﬁz{z (G -

C6) al kyl - COON, (C2-C6 nyl - COOH, phenle) and (Cl-
C3) al kyl phenyl , z
in which:
10 X is a halogen atom or a (C+-Cs)alkyl, trifluoromethyl, nitro,

amino, cyano, di(C4-Cs)alkylamino, hydroxy, (C1-
Cs)alkoxy, phenyl or (C+-Cs)alkylphenyl group;
Y and Z, which may be identical or different, are an H or halogen
atom, or a (C+-Cs)alkyl, trifluoromethyl, nitro, amino, di(C;-
15 Cs)alkylamino, hydroxy, (C+-Cs)alkoxy, phenyl, COOH,
(C4-Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, COOR,
CONHa, SO2CH3, SO,NHCH3 or NHSO2CH3 group;

w is an O atom or a CH> or NH group;

R is a hydrogen atom or a (C1-Ceg)alkyl or (Cs-C7)cycloalkyl
20 group optionally substituted with 1 to 3 hydroxy groups;

R' is an H atom or a (C+-Ceg)alkyl or (Cs-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
25 identical or different, chosen from halogen, (C1-Ceg)alkyl
optionally substituted with 1 to 3 hydroxy groups,
trifluoromethyl, nitro, amino, di(C¢-Cs)alkylamino, hydroxy,



5in which, in turn, R and R2, which nmay be identica

or different, are (Cl1-C3)al kyl; and the

w@bysioadeexyi cal | y acceptabl e addition salts, PCT/EP2007/055901
stereoi soners, enantioners, hydrates, solvates and

pol ynor phic fornms thereof. The chain of the various

al kyl groups that may be present in the 10 conpound

of formula (1) may be linear op-branched. In the case

of certain substituents, the conmpound of formula (I)
according to the present i nvention may contain an
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ahd (di‘ iRy kN Parti cul arly preferred meani ngs of

X are RCand B, whict ﬁia@xlwrd@ﬁﬁ&é%r ket tdre- (C%Q)ggalkyl
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cooHang the pmlellomﬂa"ytacpephabiaaaedlhgn salig, stereoisomers,
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par 11 CEIPIYO meAuRgadt Heh . ACT Sl rglorormethy

opt i ﬁrﬂ%‘ t:yano%aﬁaQ@mg?ﬁrﬁ&wﬁdruéurgﬂy BrefERel Inh&@ilhgs of X are
whi ch may dentical or dif
Cl, Br, F, trifluoromethyl and nitro.

20 Preferred meanings of Y and Z are H, halogen, nitro, COOH, (C+-
Cs)alkyl, trifluoromethyl and (C4-Cs)alkoxy. Particularly preferred
meanings of Y and Z are Cl, 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 optionally
substituted with 1 or 2 substituents, which may be identical or different,

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



selected fromBr, O, F, nethyl, ethyl, nethoxy,

et hoxy and benzyloxy. A third particularly preferred
wore@siongedf A is pyridine optionally substitutedr/mPion7/dss901

or 2 substituents, which nmay be identical or

different, selected fromBr, O, F, nethyl, ethyl,

nmet hoxy, ethoxy and benzyl oxy. 10 Dependi ng on the

nature of the substituents, thg-conpound of fornula

(1) may formaddition salts with physiol ogically

acceptable organic or mneral acids or bases. Typical

o e A R o T
aci dsutpﬂ’imsqfahwtm mi?duﬁrsctiitu?rﬁs,irwlmch a‘n?tégel ic:e:;gpstat different,
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aci d, Aidetbad particuldiyprdferres intbanih@of Aqs abHthyapgosally
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anmoni A thm@lpartmlar%@@é@redqumf Angl pptdiassipiipnally
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accept a ani c ase
caf f eeleeteddl'mhl Be, Cll\Fl\mértl’a),énetylmemhemcétlamWamd benzyloxy.

th t hyl t h |, 2-.25
B et hRERT B Crethe T W BE PR veafs, TS rempatnAof
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N- net hyl gl ucam ne, gl ucam ne, gl ucosam ne, histidine,

N- ( 201%!11!0095/@!@?5 ?ﬁ'éépr Qaﬁ@s N- ( 2-
hyd |
yt Lolxgm Eél nc%%\éﬁﬂil% I ﬁzf'o@%'@@gfg? |bfér'anﬁglds are
t heobydmph@mtaaldathyydr@bmnec asmi tsulfwm hylldaphn@phonc acid and

ﬁi p@%%hggu ne and tromet ham ne. WO 2008/ 006663

/ 055901 -7 In a second aspect, the present

| nvent Typicaled@ngsles of suittsle @&ys‘bﬁglcmry&nmebtabl@ organic acids

2- a:%l i ndol e c%ngound sub tituted in gom t |8 of

for reaacqtﬁam scgrhic aC| , benzoic acid, citric aci fumarlc acid,
lactic acid, maleic acid, methanesulfonic acid, oxalic acid, para-
toluenesulfonic acid, succinic acid, tannic acid and tartaric acid.

20 Typical examples of suitable physiologically 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.



XNR z (I) 5inwhich A X Y, Z, W Rand R have
t he nmeani ngs gi ven above, and the physiol ogically
waewepoabd e addition salts, stereoi somers, PCT/EP2007/055901

enanti omers, hydrates, sulfates and pol ynorphic forns
thereof, a) by reacting a conpound of fornula (11):

10 0Q x (I1) Y Zin which X, Y and Z have the

nmeani ngs gi ven above, and 15.@-is a hal ogen atomor a
hydroxy group, with a conmpound of formula (I11): R

HZN G N (Il1l) R 20 in which R and R have the

peTl PSR T HeRb BT o B Hes b VRN RARes 1o 2 procgss for

i s apiepadriogen2-srgindole oonipeend suberptolmﬂjlnqﬁosfmmmﬁl af formula
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Z

in which A, X, Y, Z, W, R and R' have the meanings given above,
and the physiologically acceptable addition salts, stereoisomers,
enantiomers, hydrates, sulfates and polymorphic forms thereof,
a) by reacting a compound of formula (ll):
10

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 (l11):

R an

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



R z (IV) 5inwhhich X Y, Z, W G R and R have the
meani ngs gi ven above, and b) when Gis H, by reacting
wo bmsoaspound of fornmula (1V) with a 10 conporemER{007/055901
formula (V): TA (V) in which |l is an iodine atom and
A has the neanings given above, 15 to give the
conpound of formula (1), and ¢c) formng, if so
desired, a physiologically accgptable addition salt of
the conpound of fornmula (1V) fromstep (a) in which G
is other than H or of the conpound of formula (I)
fromste : (1v)
in whi chééélgsthgt aZﬁéﬁeﬂﬁ@%I é@ 28 g%n dcl)'{)ﬁée'ﬁrgt an the
conpoundtoodivé @r enrhpoynd of fonmsi|a (IX):t he abovenenti oned
step (c), a physiologically acceptable addition salt
of the conmpound of formula (I) of the present
invention is always obtﬁi ne According to a first
enbodi nent, the abovenenty rep(a) is perforned
by reacting a conpoun &n which Qis
ad wth 25 an am ne in the presence
of a suitable acid acce according to standard
t echni ques. WD 2008/ 006 FCT/ EP2007/ 055901 -9
According to a second enbodinent, the abovenenti oned
step (a) is perfornmed by r eact!| g a conpound of
firrrula (I'1) in which Qis CHwith an am ne of
formula (I111) in the presence of a suitable coupling
agent apGeKidhng to standard techni ques. 5 The
reaction_in the abovenmentioned step (b) between a
conpoundXol, Zf ¥f.rifal B VR’ havenhiedneanings igivaisakevear yi
i odi de offormula (V) is also

b) when G is H, by reacting the compound of formula (V) with a
10 compound of formula (V):
1A (V)
in which
| is an iodine atom, and
A has the meanings given above,
15 to give the compound of formula (I), and
c) forming, 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 (1) from step (b).
Clearly, the compound of formula (V) in which G is other than H is
20 none other than the compound of formula (). Thus, in the
abovementioned step (c), a physiologically acceptable addition salt of
the compound of formula () of the present invention is always obtained.
According to a first embodiment, the abovementioned step (a) is
performed by reacting a compound of formula (ll) in which Q is Cl with
25 an amine of formula (lll) in the presence of a suitable acid acceptor
according to standard techniques.



performed according to standard techni ques. The

i ntermedi ate conpounds of formula (I111) are novel.
waemsnaionsy to a third aspect, the present inventT/BP2007/055901

also relates to a 10 conpound of formula (I11): R

HZN G N (Ill1) R in which 15 Ris a (Cl-C6)al kyl or

(C3-C7)cycl oal kyl group optionally substituted wth 1

to 3 hydroxy groups; R is an_pl-atomor a (Cl-C6)al kyl

or (C3-C7)cycloal kyl group optionally substituted

with 1 to 3 hydroxy groups, Gis a phenyl, naphthyl or

pyri di RSC%H&OQQE%&S}?A é%b%H b fﬂqegbcy\’}etlﬂ?l}]ﬂon%% d8p3a)is

substituent entica
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when R 18 HEt anings of R

are mefAbgdrdiref toyd thip agpdct, thequesetl ineertioncglsb sblexed to a
eferred of are H, nmethyl, ethyl, propyl,
f opFIPYPPUL 8”05'%&/% IUﬁexyl . Afirst particularly

preferred neaning of Ais phenyl substituted with 1
Rl

H,N
me
N

R an

in which
15 R is a (C-Ce)alkyl or (Cs-Cr)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, (C1-Cs)alkyl optionally substituted with 1 to 3
hydroxy groups, trifluoromethyl, nitro, amino, di(C+-Cs)alkylamino,
hydroxy, (C1-Cs)alkoxy, benzyloxy, COOH, COOR, SO;CHjs,
SO,NHCH3, NHSO2CHs, POR{R2, OPOR{Rg, (C-Cs)alkyl-COOH,
25 (C2-Ce)alkenyl-COOH, phenyl and (C+-Cs)alkylphenyl,
in which, in turn,
R1 and Rz, which may be identical or different, are (C+-Cs)alkyl,
on condition, however, that G is not an unsubstituted phenyl group



or 2 substituents, which nay be identical or

different, selected fromBr, d, F, nethyl, ethyl,
woredoRonese3 et hoxy and benzyl oxy. A second part i BCi/aP1097/055901

preferred nmeaning of Ais naphthyl optionally 10

substituted with 1 or 2 substituents, which may be

identical or different, selected frontBr a, F,

met hyl, ethyl, methoxy, ethoxyjgand benzyloxy Athird

particularly preferred neaning of A is pyridine

optionally substituted wwth 1 or 2 substituents,

whi ch ' ' i different, selected from

Br, %T?ﬁﬁ?Eﬁ@%ﬁ@ﬁ%hg?%ygﬁ'nethoxy, et hoxy and

benzyl Breferré8 mMémningy o Ri aratmethyl, axthylherdpyb lisgpropyl and

propertles zf t he compound of formula (I) according

to tﬁ% i nvention denonstrated that it has an

uneXpePteffdrreelne@énmgs bf Rpard M, Afetthyihethivt, iprgpyTHeBErobyl and

and pronounced antl-nociceptive activity in

‘@ﬂy pain. In a fourth aspect, the present

i nventNmstt [5‘é+ﬁcuIﬁtl?tp‘?éfeh‘édamggn|H5fo'm%e¢ﬁérf§@§ubstltuted with 1

conposi tion contal hing an effective anmount

conpouAgubstitienisudiqh maydre igentcyty lifieret, @@lleqted from Br,

acce I nantloner

3 O e Sy B RRL SR g

hydr a and at
! east Arwcphdrpamtnmﬂml)catdfgrradnﬂﬂmm ef Anemtaphthyl optionally

0 58Ul 5 SR B BRI LS grren

anougéletieatirdh VB GINFeMRttiAbE®RYI, WtﬁMWhoXWaﬁd benzyloxy.
| east one s rrptom or paraneter of a speci fic di sorder.

The phérthﬁ@@aftt%arlyc@r@é%w marRg 8f Aitmgytiginerptionall
br e3§url$stitl5‘t\é8 it JP'i‘ Ol'gl édbs%ﬁ:éﬂﬁ@%hugh g hBé t?nzé%ert’fﬁﬁi offifferent,

prevention of disorders associate
pr odselecied fadmpBoSElafl enethyl, &Pyl PEERYXyY. fathoxynandherzyloxy.

180 aobhe iesPBo Ry & RPN B R s s sompound of

ZdCT/ E‘P&QIW(I@FS&&ﬂ;hng tba]theattrbﬁmsn‘l/emml demonstrated that it has
vant ageous , t he al nraceu (0]
R RE bt selbatlo Brope eheRiniTd MPwsShard n

the brpRuRBed afli-RRideptiNe Getion) h mnaﬁtn@amw ENE

pat hol ogi es such as arthritis,” or of tunours,

part i clim afoyrtipaseec: betpEseidBypMinelIUS rBlades o al ung
B moaiAie kP i poclidh ShARINng AU gRERIN | |
sui t edvhpodiod agﬁ)rfrmiarﬂ) corgbai mya;g)lagiceﬂy ectépteblecsiditodn 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



at | east one conpound of formula (I) or of a
physi ol ogi cally acceptable addition salt,

W@ t@semicsdrer, enanti oner, hydrate, sol vate orPCI/EP2007/055901
pol ynorphic 10 formthereof, and at |east one
pharmaceutically acceptable inert ingredient.

Exanpl es of suitable dosage forns are tablets,

capsul es, coated tablets, gramules, solutions and
syrups for oral adm nistration; creans, ointnents and
antiseptic plasters for topical adm nistration; 15
suppg ieﬁ'&rdflé%sfsor rectal adm nistration and sterile

sol utions adm ni stration by injection or aerosol

or ophAdeamageaudsty nihstptearmaceutidd eodusmsiont acamsdimgyto the
al so_contain other .conventional . ingredi ents..faor .
ot BiFRRNCisbeBlpd i BRYERN T upPRSE & el it Gonic s

buf f gflamneatohs phiologiegsliet as@rihkitis 0GmBIttlmouirS gseHtieularly

emul sifiers, sweeteners, colorants, 20 flavourings and

the felREectals opgephaasal iypaplaiuncandpladdsr fneers. ¢ he

phar mepeybiAR), thEPRARhEEANICR cofpPsRibRS R thd PHaint Mvention

may contai n other pharnacol ogically active

i ngr e pieparethseuigibiaitosegs [smerdmprsingenm@ifacive dose of

benefj i T t f .

of e tRo8 o o aPREns PPt A pihicbbiEal docEprable

st er eddifonsalt, steeedisamer, enantioatee, hyirbieaselvate or polymorphic

I ic f t f d at | :
B fRibhereaty ph aE EaS? ane SherRere iRy Sieentobininere
phar imgesdiehcal conposition of the present invention

may vary within a w de range dependi ng on known
f act or EXamples ofifiitahlecdesage ippas gre dpkiatss 6aperlpe, coated

tr eaﬁ?ﬂ’%t?,t %i&%n%ﬁ%é‘?%bﬂmoﬂg ah'él?g/gg%s:ﬂ?%ral%rﬁ@%g%%ﬁ; creams,

wei ghi e patient, the form tr hosen
r out einghed TD3NiixEpdiePlaxterssior dopicalsEhomistratian;

Bha Pl B o/ P A hisBeuf e il i o

(1) . athoimsteditiont e irpedtiomuen @srosoitor aphthdlenie agiriyistration.

ti det ined b killed in.the art..
Typi caf 1Y dO8RES Trgimmeyrted Rpgobeer CORYRITIOTE jdspeigpts.
asb f@)‘ﬁy&étéh&iﬂpﬁ‘féééb&_ir@%@éﬂt@,ﬁétgbiﬂg&'s@ 's@rfl‘a@ttéhfs, buffers, salts for

St er eol sonmer, enant | oner, ydrate, Ssolvate or
pol yFRSIURHING therasnotisr piessuren emitlsifieess swegteners, colorants,

ﬂﬂarfﬁ\ﬁ}f{r{g%aeir{dyth%%(%p.t abl e inert ingredient in the

phar maceut I'ca conposition of the present invention

wi | | bk regdred toatparticybaratbecses, thepdlarmaceutical 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



of admi nistration of between 0.0001 and 100 ng/ kg/ day

and even nore 10 preferably between 0.01 and 10
woruokghaes. Cl early, the pharnaceutical formatPONEP®D7/055901

the present invention do not necessarily need to

contain the entire anmpbunt of the compound of formnula

(I') since the said effective anount nay be added by

nmeans of administration of aqwurality of doses of

t he pharnmaceutical conposition 15 of the present

i nvention. The dosage fornms of the pharmaceuti cal

accoggr:nﬁndué’t tﬂ{né‘élﬁ]@nﬁﬁ]%%?% d?ilya%g&m?ﬁa% mﬁ% pgee@mesey of

phar tmaﬁmsleoadonmrbmmdsmfsfprmukal (ldiHogvaviex,i thg,optimum amount

SSO tlon ster at|

and TG e RasiB0RE RSN, g G PR By & BeesirCEAlAd fi b

furt heTypubblqs&rﬁ@tamdLm of byePbUAY of Moriidal{(l) oh@Wéver
I|mt| 1 Preparation of internediate
SonpBl )h%%'ogaa”x aﬁé%&#‘b'%%&@ﬂ%aﬁ $iereRIAMSL. SHaREoDST,

To a iy I I as
oy PRI sOn A8 oLpBRRREN Bt RIS 30

4.2 phaimageytiopity ecmantalyle\nagrt I@w'eéwnéwthmm@rmaqga@tlcal
( 50°&§M§8§‘ﬂ8@ %‘Flhé g e%%n@ %/%nﬁoml'l )oe.FU&ﬁ thill KIS level

| eft er s
t husobdlxﬂralmmmtmsofttmiwead(ﬂ)e(dbﬁfr apavi166 mg/datghtayrmwbevémmore

{2 oprcferabiy betieh Eh3 0w Bomeleber tro007/ 088001

- 13 wag|darlyt tH&SI%rnﬁdduﬁlbégoﬁhaf GTbf BIRNSEabHt iBvéstionl8o
hours. The m xture was then poured into water (50 ni

and BRinecassaril ﬁqedetprﬁﬂnt%ieéhgte@t're( Q”‘)@UQDOHW Comléoung of
or gamrﬁu@géggﬁlc@@ﬁ@ sERMEHE e 25 t'ner‘ B¥%rd 3c?%eans of
and the uce

o ol uti on was evapor ate er re ) .
pr esgdiministidion efa glusalitiwd doees af H“ajplvmannauutltale@brbgosmon

1fé as t@fq ngg% E@%ﬁt orF eluent: 7/3 hexane/ethyl

acet of 1 -nethyl-5-nitro-2-phenyl -
H i ndﬁhedowg@rorvmomecbhanmtabeufcdlIcowipwutroemfttherpresent

Wt hl%%ntl |¥ mfali/rtt)eh SFepdﬁ)'g{i Iafclzgl%tlr%gopo technigues that are well known
to pharmaceutical chemists, including 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



10 1H NWR (300 MHz, DVSO-d6) 8 ppm 3.83 (s, 3 H 6.88

(d, J=0.70 Hz, 1 H 7.47 - 7.68 (m 5 H 7.73 (d,
wJd2@80666%, 1 H) 8.08 (dd, J=9.06, 2.34 Hz, I1r&H/EB208D055901

(d, J=2.05 Hz, 1 H To a suspension of

1-nmet hyl -5-nitro-2-phenyl-1Hindole (1 g; 4 nmmol) in

95 ethanol (100 m) was added 10% Pd/C (0.1 g; 0.1

nol ) and the 15 m xture underasent hydrogenation in a

Parr hydrogenator (30 psi) for 4 hours. The reaction

m xture was filtered and the solution was evaporat ed

unde{vﬁgefggﬁﬁﬁe,pétﬁ_ﬁﬁg{a? ﬁ%‘g‘? ‘f!%?ﬁg)erature ]20(5 1 § hgursv\};he mxture

usedwas ttheupoared ihto whatar (POmil) aodtaxtracte2OwitiHeNyRaca e

VHz, %)I\/%gd) 8 ppm 3.64 (s, 3 H 4.51 (br, s, 2 H)
628( JU9: 88 Hz, 1 H 6.59 (dd, J=8.62, 2.19 Hz, 1

H) 6 7‘Dhéd)rganlébhéﬁeé'lwerécbbnb?ne’ld7alﬁdidrléé8>vé8Nlé§SOl dhd the
(S Eg b) 1-eth FB' %

Ifh n%‘EJPt'@”éﬁﬁ rfe/aPR tﬁ?d&f@%"%‘i’é‘?ﬁq S "l?oJé‘el resigkgipre

1 a) oM@mdttRes p@lﬁﬁ@@‘bytfﬂﬁh chfmiast 8y (Gu¥Re 7Hsed

i nstead of | odonet hané

1- et hgxars/gfthyt @C@tapﬂ)émnveiﬂgu ofdomethyli$-nivR-2-pbenyi-&H-
%qf@@hﬁvfﬁ&&}w%g%ﬁtia 6 Tyt oatylchy iy hy fupper
(m Pputifcation7 (d, J=9.21 Hz, 1 H) 8.07 (dd, J=9.21,

2o slallo St e 3%%@@ S fp=0.70

gg:ogrfilﬁf T_)EI?V@? M@@Qﬁ/@ﬂ%%ﬁs gﬂ/(?:@@g&/ @55)%’@8 (dé?}l]—Q .06,

1=7. 384z, DHYB.5B(BZ=2LO HzoT 1 1z, 1 H) 6 82 (dd,

J 8 48£o§2§t%§@ﬁiuoh)d1‘)1 @%I%’ﬁdgﬁr&zbhgg HFH u%d&l')s(? 924 mmol)
1 i s@pﬁﬁ)pglhaaelpiﬁ_éﬁyhl-)]l\madﬁﬂd m%ri?dfé: (f.o 1rge0p1r owealsand the
fEopiiRfR BrisiiePnatobeRyidhly dXe pEEEEhald Ing poi or

-1 sophopyd.- 5-nitro-2- phenyl -1 Hindole: Mbnoisotopic

T RS L Bl et Gidh B evaporte

SUSPERGEIHRIGEEd préddiBe ¢G8ReUThRERYIZZ-BhERYIEAH IHWI5-amine

vae uEJOr.nS g), which was used without any further purification.

20 "H NMR (300 MHz, DMSO-ds) 8 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 iodoethane was used instead of iodomethane.
1-ethyl-5-nitro-2-phenyl-1H-indole: "H NMR (300 MHz, DMSO-ds)
d 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)



overni ght at 140C (3.6 g; 19 mml) in

N, N- di net hyl acetam de (DMA, 5 m), under an inert
wa@tomspises e, were added pal | adi um acetate (12 POGEPDNDESS901

mol ), triphenyl phosphine (55 ng; 0.21 mol),

l-ethyl-5- nitro-1 Hindole (2 g; 10 mml) (prepared

as described in Bioorg. Med. 15 Chem 13 (2005),

3531-3541) and 1-iodo-2-fluorofenzene (2.53 g; 11

mol ). The reaction mxture was |eft under stirring at

140C under an inert atnosphere for 18 hours. The

ai o BPORTRELEEERP L) o103 8Ty SN RS By /i 26 iy 2

20 0B (ded—ﬂﬂ@ Hiz,It écBZJ(diienl—ﬁa&ﬁJIZIﬂQ hizoddh CaPi(de.

I EBRBIS, S0P EN 98 D! EH LA TIPeR FEBYRT "0

Na2SO4¢) Tﬁ@omb!@m@h%ﬁl/lvﬂﬂtmdﬂ% ém‘r@yed by evaporation
under reduced press nd the residue wa urified
@/ f I athe PRRGSPRLIRFC Eﬁg %HV‘% in Step a%aﬁaﬁeéo‘g@e@éthat

- et R¥propyi Brérhidi%ﬁﬁé’@@@é@ )ﬁs'i_’eék! bf Rubdthsd e (0.7 9),
V\,hl ch was "used wi thout any further purification. 1H

NVR ( 3bdsopepylEBdBirai8prenypititingdsle(t, J=7.16 Hz, 3 H)

?m182 roRgode sty 2o8h.1C BfuSyghafl= 2675, 1,50,
8. 1@) { exdhylP=EP- ﬂﬁorothvHiZlH -indd)-58aBiheg d, 30 J=2. 34
{;ﬁ WD 2008/ 006663 PCT/ EP2007/ 0 5t9%1 q 15d To a
spens? GroUSHRNSION; 3 qlng}gn@qesmm acefate dried under vacuum
- 2- (vdmidpnt apha0yt X3 5-dpi 19 @nﬂchb inl NWHﬁnétﬂa/lé%eﬂamlaeR@MA
nmol ) in 95 et hanol gl )0 m) was added 10% Pd/C (0.1
g; O Mhrslder gRdner atmpegphere. weke AHERT H@V@?@Qbﬁﬁ@\@@ﬁ](m

n a f 0 h _
Imxt u19ab 053 i | gﬁ@@é@%"&%hﬂ? 154 thrgl gnﬂv\g@%el ;i %trhgltgd
undenitnoetiddedolpr(@<s uognnmlpqpv@pa__redtawtﬂesg;n@gd in Bloorg Med.

uo enyl 7 j - n . ' )
TR eactPihas Cabsr el Fidd Paoraftielpse o
- 2- (31 fhrmonophenvl ) -1 H-i ndol - 5 am ne The process
R NG e T R
- 1 0dgirdoddHens FeT® RBErs. The mixture was then cooled to room

1-ethyl -2-(3-fl uorophenyl)-5-nitro-1H-indol e:
( 300tempperature, 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 H2O (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, 1H)7.35-7.50 (m, 2H) 7.51 -7.70 (m,
2H)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=2.34 Hz, 1 H)



DMSO-d6) 8 ppm 1.20 (t, J=7.16 Hz, 3 H 4.32 (q,
J=7.31 Hz, 2 H 6.90 (s, 1 H 7.31 - 7.51 (m 3 H)
WQ 208/006663 67 (m 1 H) 7.79 (d, J=9.06 Hz, 1 H) P@r/882007/055901
(dd, J=9.06, 2.34 Hz, 1 H 8.59 (d, J=2.05 Hz, 1 H)
15 f) 1-ethyl-2-(4-fluorophenvl)-1Hindol -5-am ne The
process descri bed above in Exanple 1 d) was used,
except that 4-fluoro-1 -iodaobgnzene was used instead
of 1 -iodo-2-fluorobenzene.
1-ethyl -2-(4-fluorophenyl)-5-nitro-1Hindole: 'H NWR

(o, 9=70 5 tg o g by 2y Cflugogifenyif it 1

2 H) indoB0(0-.78 g68.1onmnIHN Fa°7athadol (160. @5\Alrfl3,adrleld)10% Pd/C
- @88 g7 8o podie pinls PhaduilubbosERiien e g
(300hM1|Z> enarairtewbenrfmm h8u|f£pmhb Atktre, wé§ﬁ'ltér@dh!ihd e
38 g@utlgn Wsl%vapi)rq.ﬁedpr@@r re Qr,e[ssgrre% glvgi etggl 2-(2-

(d, f]u@ro ﬂenfl%‘m -fiélo]-B- e\'r'hm@)(o 8 q), which was used without any
1- et hyl - 2-phenyl -1 Hi ndol - 5-am ne The

pr oc%@eﬂ@yﬁﬂcm above in Exanpl e 1 a) was used,

except )E - on|t ﬁ“ dol e (prepared
as desc , 823-829)

and i oﬁibeiptm&ssmnbeedzbometre&dam‘pléz 1 pheayglusedDexcept that

&br/ %ﬁ@llgggnl egggenzeon%gvr\}gg *&%‘eg msteag ?§ 80-%-1"I)’uorobenzene

(1385 hy 4 3hyret- DNtSBLHuérdﬁihbhle-)% RGP YH- |ﬁdib|enu4>IWRJ(Bb®Jn\dﬁ4z
2 23Dt\/£8037/eh§ PPy 1(?-0 (&, N =10 i"? grhi) 4 §2r@9 #‘M1 HZr %H) 6.90

(m & "I')H)IYZ’,]I lﬁgpqﬁ 26 fess, 1 47 QnOY Hyiro 122606 Hz
1- et hyd)- &O%dcﬂryFQZO@),HéamHz_m_Hha@g(@ dﬁ?rﬁ)@ HaH NJR
629 1521 ot L LHBERAL ORI iohb L7 16t 3

(q, J=7.16
Hz, 2 Fhe prodedsdibsciib8d é&ové |dEXbE'r1ple1 1 ) was Wselidexcept that

(m ﬁlrr?”rc’mf%%p%#e‘@%f@?ﬂ P54 ohdsppsRabarobensene.

a SUSP?@h)ﬂfQ (foIG ﬁyF)iB?hi%e1qu|h@61eUn¢NMR6(999'Nle
over n| ht at 140C

N, N- B 19lp) aOOMH t(Jfg7rﬁl§ HZuﬁdé)r‘)l 28 (q| #ef02 Hz, 2 H) 6.83
2n§m ”Ffs?ﬁ%??.s‘ﬁ’er ?.4%“@#?,% P37 GHILYBSGRL 249 45778 v .85 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) & ppm 1.24 (t, J=7.16 Hz, 3 H) 4.08 (q, 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
1965, Vol. 21, 823-829) and iodoethane were used instead of 2-phenyl-

30  5-nitroindole and iodomethane.



tri phenyl phosphine (28 ng; 0.1 mmol),
1-cycl ohexylindol e (prepared as described in
weyshesss 1977, 5, 335-336) (1 g; 5 mmol) andPCT/EP2007/055901
1-i odo-4- 15 net hyl benzene (1.26 g; 6 mmol ). The
reaction m xture was |left under stirring at 140C under
an inert atnosphere for 18 hours. It was then cool ed
to roomtenperature and dichlonethane (50 m) was
added. The reaction mxture was filtered wunder vacuum
t hrough Celite. The flltrate vvas transferred into a 20

e L e s s

or gaBi\/tS@fde)lélmpnwﬁiSI Or(é,rciw?eijo blz, 8wdp2.23t(s0d H)nddi6 (g, J=7.27

{1 asHEchFBTGEog: ABmI T ) [ vado dep 2od el HoBelist P25

ﬁfet %Bfl)Hzmogu)»seﬂ(c{:mytlzaﬂmml a:H)((]I 4- rrfh hyl pheny:c) tZﬁ 1
| NAOIl e | C wa u W (0] ur [
S Dt e eAPh0d ol sireer b SOR S,
&I) 12ch|oﬂof8§n@}\8 %rﬁ% ‘?7@(5J‘736442 (HTH%Q 1@@234??){%%5 Br, s,

) 7268 4.00 QA6 tap o 8.95,(dda/2843, 80D Hz.20H) 5.90(d,
Mz, Ji¥s 24 B 7439 Teg B3z, "1 B 7.37 658 [, 8 1) 30

To a solutidn

1- cycl bhgxaning- ZghemIWbWenmk\bImﬂible ndoI e (100 ng, WO

008/ 006663 PCT/ EP2Q07/ 055901 Emjl\ﬁ% in 2 m .
conc8t THPEFSIY a&?%‘taﬁﬁ?t%dﬁ‘éﬁ UgAgp i overnight at

sol u407T of .8 NANB n{mdi) N Wﬁm&@lécdtémld?}i@“m()luﬁdiér an

Once the addition was conplete, the mxture was |eft
u ndemegttatmq%e@& WeHE ad&edmlhaﬂnum asetate (Qag; Gy mmol),

pourﬁ@)h'eﬂg@w%@g@ggzmﬁg (39 rﬂ?n)ol)aﬁ“%gt:@‘ﬁe]x?hrﬁﬁilé torePfed as

f or of f’and pur1’f
chr odesaf@:eeiphysyrtblnes1$ 11B¢3, @,6153‘3( Qgﬁ)l(hgx@nunelt) lapd 1-iodo-4-

4 m et hyl
e)‘ﬁ%%E)%n%' - (f]%—ééhégﬂﬁé%% ( whi c% was used
vv| t houThemgactfdmrmbwrepuas; feft:larﬁderrstlrﬂ:hg BVIRAQ IO Andkizan inert
ghlogg ot Fg(géf ﬁ%mo&r'@lﬁi/vq%ﬁhdé% q%ol%:ldfﬂop%rgtémgérajfurﬂand
(tt, dr?;ﬁib?or‘h%than% @@ rHZ) wés Sd&d. EI|)91e( @acﬁoﬁ')m&tu?@wagﬂlt%'ﬁed

(2 34uvmier \@qbwnstrésqugfd Celltez Tm fﬂﬁatelwass tra@ster@%@&@ on

A Lsasaalitg e anb4nd R iuihiR RRBYE hiay WALK&Y dithrrgsiol e
(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
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-ds) & 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,



(45 nmg; 0.13 mmol ) in absolute ethanol (5 nml) was

added stannous 15 chloride di hydrate (152 ng; 0.67
worneBpoa@ezl t he m xture was | eft under stirri nBCEREPZOTDS5901

for 18 hours. The reaction m xture was cooled to room

tenperature and then poured into H20 and ice (20 m),

NaHCO3 (saturated solution) was added to pH 8 and the

m xture was |left under stirriqm for 20 m nutes. 20

The m xture was then poured into a separating funnel

and extracted wth ethyl acetate (2 x 30 m). The

and PR iE AP B ARED FRL0, i 5o i adad dRbwise o
r edusalution ef MaNO1 (84ginge0 3-ramaiin HASO @t i)l phenyl ) - 1

L OB by oo ST B B
chl os9¢ esrmamin@eppiwbsiBen pbufed (Nt HAOHINd ibeQ30-mi} a9 the
'8 bosqll thui Taimad Wasered off dadrjiriescby s chipieatagraphy
(dd, od §ﬁic§§gel 29919 Hd&ané/dihy|Gcd8atel B gi~1/é21--8>¢c|6ﬁexa$2tb4-
7.19 - 7.3 (m 4 H 7.45@&?, J=8. 77 Hz, TH 30 1)
2- chimeithylpbgry 2 jiro-1 H4ndetin(4%5mg).) whish avasdesamDvyithout any
2008 u%%?ggwﬁg%ﬁﬁzoow 055901 -18 To a solution of

yl - I hdo

1-et -5-am ne (prepared as described in
Bi oor g'H MMRCBENMHSA ¢HIG@5)rm-a58 ppa5a 15 £ 2425(m, 147 Bl)

N hespPui SRTZIRETP AR (0 210D o 5he ptury =122

fol | g\gedHRY1 HI) 859 S@g&dﬂ?fzisonm% qin,wdmr?oésm(tmﬂg.fs Hz, 1 H)
ve

chloride (35.4 %; 02 D di sso i n
di chP &BdRet HaRed( BG4y 1 Hoded {he/=2d?t HzohdIMer e
| - g
Femper o0 P AR 2 el o ote
and (4Srago P daninonghinsabsedisie stipamel t( & anlp wasaattiedr$tadnous

L DA c"Eee g B i) A BRI e
pur i $tireidglat 70 @<oall 8 ihoats. dhewidabtien hyiktuee elagtadolédto room
5 e SE5h e BESO oo P NI Moo,

~; :gb@(%rtrllﬁé%ed?sﬁhté&yg\ﬂr?% @@lggei ‘E% SQIZ% aﬂ? QEDe H%tu%% W%assﬁef’{%ﬂ)der

" stirring for 20 minutes. ' ' ' '

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,SO4, 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, chloroform-ds) & ppm 1.12 — 1.42 (m, 4 H)
1.62-1.94 (m, 4 H), 217 —2.38 (m, 2 H) 2.41 (s, 3 H) 4.05 — 4.20 (m,
1 H)4.23 (br.s., 2H)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-yl)benzamide




15 EXAMPLE 2 Preparation of conpounds of the invention

a) Exanple of a first variant of the preparation
wee@msmess3 Y O Cl R X HzN Et3N NH R X + A Zp@d/RP20@7/055901

(1) ZR (Ill) dichloronethane (I) R To a solution of

a 5-amnoindole (I111) (2 mml) in dichloronethane 20

(10 M) was added triethylamne (2.2 mmol), followed

by dropwi se addition of an acyjgchloride (Il1) (2.2

nmol ) di ssolved in dichloronethane (10 nl). Once the

addi tions were conplete, the m xture was |eft under

stirri ?Qtaﬁéolﬂﬁ&ggfeg@lﬁ%afwrr?dgl%v a%ﬂwé‘ﬂﬂééa%\égéseaeééﬁ)ed in

m) was the organic
sepaBioegl. Mead Grindt3 (aZDQﬁ)EBS%B&IAIB(ZV g;Th& swhel) inn

v ERRIAP LRt GED B SRR HsdiobylstivSRedippine
V\/ﬂl 0(126X1 gYZOMﬂBQ82dHEg/gE?DI’m%Q&dIg€E%@E Ch'lEil%bénzoyl
B BB A e a0 Bma NS Se uEt s Bichipraristeans (8 Bh° v

R X d)n'c‘:@%é a@lliltlons wérb: co%teztﬁe mitufe wa%'lef{’- uﬁ’déll $tlrring

I11) (1) R5 To a suspension of 5-am noi ndol e
I

§| | 3t rrONDtemperptuterfer adoss. \/}&ﬁ-tﬁér(HQQtrnlAmrBSrtbgm added @nd
0 R ARG SIS P e s
Xt ur Téhwmgdzmé solutiodevas evaporated omdeddeboced prédsere. The
er l prAguct oebs‘[alne\gasast BSHerrC? gy\é?ydstallization with ethyl acetate
to give the desired product (37 g).
'H NMR (300 MHz, DMSO-ds) 8 ppm 1.35 (t, J=7.27 Hz, 3 H) 4.19
(g, 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 X
v N\ ’ 0 mA
(I 0

dichloromethane

—Z o

(n

To a solution of a 5-aminoindole (l11) (2 mmol) in dichloromethane

20 (10 ml) was added triethylamine (2.2 mmol), followed by dropwise
addition of an acyl chloride (II) (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 Na;S04. The solution was evaporated under reduced pressure. The
crude product obtained was purified to give compound (I) in which X, Y,



by filtration and washed wi th di chl oronmet hane (5 nl).
The organic 10 phases were conbined, diluted with
waleowobvsbd ormam de (1 nml) and stirred w th AnPer/Ep®D7/055901
15 resin (0.9 g) for 5 hours. This treatnent was
repeated twi ce. The Anberlyst 15 resin was renoved by
filtration and the solution was evaporated under
centrifuge to give conpound (d9gin which X, Y, Z R
R and A have the neani ngs indicated above. 15 c)
Exanple of a third variant of the preparation process:

v N B B e ERRRC R B0y der an’ i nert
at mos pbekEgamaleeina secorat varigntiof ti@ péaparatibn peomdsa: 5-

20 amnokndole (111) (R.45 mMmol) wereY ved in
ide (0.8 r

di chl orjonmet hanex( 8 and, di net hyl f

m). X | Bavi 'pXturﬁ_SLi_eri n \
tenp re for 19ATndt es, 2PSaearchodid ni de re A
(0. 73 ffzwas added. WD 2008/ 006663 PCT/ EP2007/ 05591

-20 Aftier |eaving the reaction mixture stiltring for®20
hours, the resin was renoved by filtration and washed
with dichloromethane (2 x 5 m). The solution was

| 2 X 5! |
2P oh ToR SRS R tRRIRRIC B)IPI0'S BRI ddded
abovAmberigst Axanpsie (00 @) ihalichlbraraethane (3fml) Bad an acyl
P ePBHUE P58 Finofin aidhfBibRettBns M THE Rt PESds teft

under stirring for 20 hours. The Amberlyst A21 resin was then removed

by filtration and washed with dichloromethane (5 ml). The organic

10  phases were combined, diluted with dimethylformamide (1 ml) and
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 (1) in
which X, Y, Z, R, R" and A have the meanings indicated above.

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

H R

O~ _OH R O~ _N

H N A\ PS-carbodiimmide N p
X + A —_— X N
\ CH,Cl, .
R
Y z
Z

\
(n iy 0]

Under an inert atmosphere, a benzoic acid (II) (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.



X+1 AX\V N \ NDW XR RY 2z (Il) (I'll) (I) To a
sol ution of a benzoic acid (11) (10 mmol) in
waleowobvsbd or mam de 10 (40 ml) with stirring apCODEPWeT/@S5901
added 1- hydroxybenzotriazol (HOBt) (10 mmol) and
di cycl ohexyl carbodiimde (DCC) (10 mmol ). The m xture
was | eft under stirring at OC for 30 mnutes and a
5-ami noindole (I11l1) (9 muol)-ajssolved in
di met hyl formam de (20 m) was added. The m xture vvas
| eft under stirring at OC for a further 30 m nutes,

was 11 ieg REEERER (il Sia 10128 hollhs ife “%%’E%S
and rtemeoyedby fittadive etmimaShEdmdh dietdorfonetbape (Bf><f5 enhd The

purifie Ve C und, (1) i i ch X. Y, Z. R .
a0l St s e AR LMt Shn il el sgfipolipafh in
fiftwhichrXantzor, Rh@n@AGWeamwéqne@mmgggwenFébd%( GAc) 2

R OWPPh3 CSOAO% +1-A\V A X XN RDVAR
2 20 (FAExeRple pha feyrth warignd of thm PERParaRN DFRCSSEL at e
dried under vacuum overnight at 140C (6.02 mmol) in
N, N- di net hyl acet ani de (DMA) (3 m ), under an WO
2008/ 0 HPCT/ EP2007/ 058901 -21 inert &

wer e addeld pal | dt mprasetat e (OH@ﬂqunﬂ)
triph#é osphi ne ( p
mmol ) a naryl iodidé (V) (3 nwm)
reactig xture was | eftRunder stirring
an inert z

(n (im 0

To a solution of a benzoic acid (I) (10 mmol) in dimethylformamide
10 (40 ml) with stirring at 0°C were added 1-hydroxybenzotriazol (HOB?)
(10 mmol) and dicyclohexylcarbodiimide (DCC) (10 mmol). The mixture
was left under stirring at 0°C for 30 minutes and a 5-aminoindole (ll1)
(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(OAG),

R’
PPh,; CsOAc
I-A N A
N

20 (V) 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



5 atnosphere for 18 hours. The reaction m xture was
cooled to room tenperature, dichloronethane (50 m)
wormsaddexl and the resulting mxture was filteBeCEEP2007/055901
under vacuum through Celite. The filtered organic
solution was transferred into a separating funnel. The
organi ¢ phase was washed with H20 (2 x 50 m), dried
over Na2SO4 and evaporated 1Qqunder reduced pressure.
The residue was purified to give compound (I) in which
X, Y, Z, R, R and A have the nmeani ngs gi ven above.

The f I [ l-ew,

- wf BN Ble, yirE Schic B acBiale 10,815 rifof)

Pur i fripbenyiphoBpkinEl (A6 7cimnuoth tirndple g¥y (85 samob angedn aryl
i-ProH. = r nol,, (i-Pr)20 = Diisopropyl ether

Et OA'?J— %@3?@2@1’%&% Hex = Hexane 20 Et OH = Et hanol
CHCI 3 TFhé&héadtinomRtudbids fefivehdersirrind\aOM e G\oatecan inert
acid were thu ared.. WD 2008/ 006663 - 22-

ACT) 2PRAPHegs BYOHE hakis. She reagtionymixtse was Seeleh o raowD
|N| mt iife‘hlpé}gtd}le,'-@cMo%meﬁ%aln@ (W Hl) Ras Sdded &Md Pherdsulting?
mixture was filtered under vacuum through Celite. The filtered organic
solution was transferred into a separating funnel. The organic phase
was washed with H2O (2 x 50 ml), dried over Na,SO4 and evaporated
10  under reduced pressure.
The residue was purified to give compound (l) in which X, Y, Z, R, R’
and A have the meanings given above.
The compounds of formula (1) shown in Table 1 below, in which

Purification A
15 Purification B

Crystallization

Flash chromatography on silica gel

i-PrOH = Isopropanol
(i-Pr)20 = Diisopropyl ether
EtOAC = Ethyl acetate
Hex = Hexane

20 EtOH = Ethanol
CHCIs = Chloroform
MeOH = Methanol
AcOH =  Acetic acid

were thus prepared.
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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
5 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-1g, and, in
response to this stimulation, is particularly active in the production and
release of two prostanoids: PGE; and PGF3, (Thoren S. Jakobsson
10 P-J, 2000).

The cells were stimulated with |L-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

15  37°C and with a CO, concentration of 5%.

At the end of the incubation, the amount of PGE; and PGFy,
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

20  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%.

25
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vitro biological activity The test used nmakes it

possi ble to evaluate the inhibitory capacity of the
test conmpounds on the production of PGE2 and the
selectivity 5 relative to theggoduction of PG-2a,.
The human pul nonary adenocarci noma cell |ine A549 was
used, which is particularly sensitive to stinulation
with proinflammatory cytoki fé& instance IL-1 R,
and, in response to this sti rruLI a |on is particularly
active in the productlon and release of two

bt e s RN S IR
ng/ m) and si mul taneousl y PGE, PGFy,
1 63 ia
2 76 ia
3 91 34
4 72 ia
5 91 36
6 82 ia
7 90 39
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 plCso values of a



treated with the test conpound for 22 hours in a
suitable culture nedium (DVEM - Dul becco's Modified
waagBeesebedi um) enriched with 5% fetal calf sePC/RPANT55901

L-glutamne (4 mMMfinal) in an incubator at 15 37C and
with a CO2 concentration of 5% At the end of the
i ncubation, the anmount of PGE2 and PGF2a produced and
rel eased into the supernatant.3gere assayed using an
EIA kit (produced and sold by Cayman Chenicals, Ann
Arbor, M, USA). The conparative conpound used was
| ndo n

Hﬁrtng\?f: bf‘cﬁrﬁ p8u @&)s Ef)fﬁ%qg%@prg%ﬁe %)q)?ma'\aﬁp{qsents the
| nf | aegm\@rlygdnnh@ bﬁﬁte iGakyi vielicl, infusguepraseatsuthe bot h
PGE2 an he res

or oA of bR R bR B B P r Elicfy o R g

of PRER, By 58% eslatve taaéélnthat addstimukated Buvedt treated with
Tabl In which "ia" (inactive) indicates an

2,
i%hi&etmegem?iuﬂ? of less than 20% 25 WD
2008/ OBEHERCPLTAEFRRAAL O IBbmiAbIZABLE 2 Compound o
inhibition at 10 m a, 63 is 2 76is 3
91 34 4 72 is 59136 682|s 79039 9 100 is
10 76 is 12 75 is 13 100 %QBLJEESBM is 18 66 is 19
87 43

Compound plCso
PGE; PGFy,

2 5.7 nd
6 5.8 nd
9 5.9 4.3
10 57 <4
13 6.1 nd
18 5.6 nd
19 6.0 4
20 5.5 <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.



20 75 is 21 66 is 22 79 is 24 79is 2589 is 28
65 is 29 91 is 30 75 is Indonethacin 100 100 (10
wobgosPadse3 | | ustrati ve purposes, Table 3 col | at BGT/EP®07/055901

pl C50 val ues of a WD 2008/ 006663 PCT/ EP2007/ 055901

-34 nunber of conpounds of the invention, where pl C50
represents the negative logarithmof the I C50, which,

in turn, represents the conceygration of conpound

that inhibits the production of PGE2 or PGF2a, by 50%
relative to cells that are stinulated but not treated

h w o qn
det o 1 Ak aS WG IREREY Trapchiddiuls i 1ft5sPR@3Ro0k
5.7 (ﬁj1 -1® rﬁgﬂ(g)@uspersdéd uh. metrwll:eilulbse (MTQB Thelcardrol 18
> 0 4C] s were treateqO wth ?he vehlcpe éjlnﬁ Qﬁ'ﬁd} v8|a %1(38 'sa6me1r9)ute.

EXA |_'
30 minutes after the treatment, the animals received an

5 intraperitoneal injection of acetic acid (0.7 v/v in physiological solution,
16 ul/g of body weight) in order to induce inflammatory pain and to
check the effects of the test compound on the nociceptive response.

Immediately after the administration of acetic acid and for the
following 20 minutes, the number of stretches, which represents the
10  parameter for evaluation of the nociceptive response, was measured.
As reported in Table 4, the compound of the invention induced, in a
dose-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 PGEz 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



In vivo biological activity The test conpound was
eval uated in the nodel of acetic acid- induced
w@eoehaedssng in mce (Stock J.L. et al., J CinPdTEP2007/055901
2001, 107: 15 325-331). This test nmakes it possible to
eval uate the antinociceptive activity of the
conpounds of the invention in a nodel of inflanmtory
pain. Female CD-1 mce wei ghiigp 25-30 g were used for
the test. WD 2008/ 006663 PCT/ EP2007/ 055901 -35 The
animals were treated intraperitoneally with the test
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(e Nis ket Kot RUGAERIR o EEb pfequinantl
veh| expreatethn {heM)4Y calls (ePeSkse1) sitra pBY-inflamumetry
after.the treatnment, the animals received an 5
i nt rsc\tﬂgpﬁlsoneal injection of acetic acid (0.7 v/v in

physi oThgiababn&® biinhiiitory 46tivitydo® PABMY thii et hotdl ensures
order to induyce inflanmmtory gﬁ;n and t check the

ef f efesSelectiviy afdle CeBRYA§ORPA RE M@cﬁ@@&zb’(f@tic form
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acetic acid and for | ow ng 20 m nutes,
nunbelimuh. stret ches, Whl ch represents the 10
ar ame e r -
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t he ohW&ikL,) anre gmelmmeilfablerﬁ dn wiosle*ide (inadiére) indinates, ara
educ Lon in stretching in e nutes follow
e itorc ey pe e 20 aTria releBice eompy Rt uRgd was
ani npldemdth&éh et avddriteMrgtioh eneo nhp, TABLE 4 Treat ment
/I kg) No. of stretches %inhibition Vehic
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poOsSsi he

makes to eva at e capacity of
15 TABLE 5
Compound % inhibition at
10 uM
PGE;
2 ia
6 ia
9 ia
10 22
13 30
18 ia
19 ia
20 ia
Indomethacin (10 nM) 78




conpounds of the invention to inhibit the production
of PGE2 in a human |ynphoma cell |[ine U 937 that
w@e@Boo@nt | al | y expresses an enzymati ¢ i sof or PCT/EP2007/055901
(cPGES), which is responsible for the production of 25
PGE2 under basal conditions, in the absence of
pro-inflammatory WO 2008/ 006663 PCT/ EP2007/ 055901 - 36
stimuli. This enzymatic formdigy different fromthe one
predom nantly expressed in the A549 cells (nPGES-1)
after a pro-inflammatory stinulus. The absence of
inhibitory activity on PGE2 dL%M?IS cell nodel ensures
5 the selectivity of the conpound conpared with the
enzyafiZafdindolerasppngidsebdtiutetie postidndd, iof foroful 2CE2
in the presence of inflammtory stimuli. The results,
expressed as a percentage of inhihjtion of the
production of PGE2, §re iven in;Table 5, in which
"ia" (inactive) indicate rRhi bitory activity of
| ess than 20% The rpoxnd used was

i ndomet hacin at a coOn oh o 10 nM The
conmpounds of the inve were fdund not to
significantly inhibit Pe production of BGE2 ow ng
mainly to the action of cPGES. 15 TABLE 5 Conpound %
imhibition at 10 M PGE2 2 is 6is 9is 10 22 13
30 18.is,. %_9 is 20 is Indonethacin (10 nM 78 WO
2008/ 0¥6%BSPCT/ EP2007/ 055901

X is a halogen atom or a (C4-Cs)alkyl, trifluoromethyl, nitro,

amino, cyano, di(C4-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 (C+-Cs)alkyl, trifluoromethyl, nitro, amino, di(C-
Cs)alkylamino, hydroxy, (C1-Cs)alkoxy, phenyl, COOH,
(C4-Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, COOR,
CONHa, SO2CH3, SO,NHCH3 or NHSO2CH3 group;

15 w is an O atom or a CH> or NH group;

X

is a hydrogen atom or a (C1-Ceg)alkyl or (Cs-C7)cycloalkyl
group optionally substituted with 1 to 3 hydroxy groups;
R' is an H atom or a (C+-Ceg)alkyl or (Cs-C7)cycloalkyl group
optionally substituted with 1 to 3 hydroxy groups;

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, (C1-Cs)alkyl
optionally substituted with 1 to 3 hydroxy groups,
trifluoromethyl, nitro, amino, di(C¢-Cs)alkylamino, hydroxy,

25 (C4-Cs)alkoxy, benzyloxy, COOH, COOR, SO2CHjs,

SO;NHCHj3, NHSO,CHs, POR{R2, OPOR/Ry, (C+-

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



-37 CLAIM5 1. A 2-arylindole conpound substituted in
position 5, of formula (1): R OA XNR z (1) 5

wOo sk X is a hal ogen atom or a (Cl-C3) al kpdT/EP2007/055901
trifluoronmethyl, nitro, am no, cyano,
di (C1- C3) al kyl am no, hydroxy, (G - C3)al koxy, phenyl
or (Cl1-C3)al kyl phenyl group; 10 Y and Z, which may be
the sane or different, are an3gd or halogen atom or a
(C1-C3)al kyl, trifluoronmethyl, nitro, amno, di (G -
C3) al kyl am no, hydroxy, (Cl-C3)al koxy, phenyl, COOH,

(d -C3) al kyl ) al kenyl - COOH, COOR, CON H2,
S02CH3, SOZNH%g Pﬁ% CH3 group; 15 Wis an 0 atom
or a CH2 or NHngwbigp; inRuis a hydr ogen at om or
(C1- Co) al kyl 7 al ro tl on
subst i 2 ut eé W Fh(a%gtlg @%@H%&Y&ygwg%ﬂﬁg OE{B ffeéeritnar_? (Cs-
atom or a (Cl-Coatiykyl or (C3-C7)cycloal kyl group

t| onal | subst [ t ut e dr ox r oups;

R 5 2o Py SialoRicR)Y S5 Spbledign Sat o PIRARATSS
Subst i bhahthribishnaiefes? oWt bHE BofymIBhiToR tﬁ&eb)\‘;e

same or different; seleécted from hal’ogen, (Cl-

opt i 3nAldoynpaibst aQQw@Iag\AptGiatm f oclmragtaraeg I@mﬁj@éls halogen,

RSB B e (ISR Lo o

SOZCPrBA coﬁﬁpﬁiﬂﬁﬂ-@cod&ﬁiﬁ@ﬁﬁ:}@amﬁ’macmm thatcx is ClI, Br,
T A

4. A compound according to Claim 1, characterized in that Y and Z are,
independently of each other, H, halogen, nitro, COOH, (C4-Cs)alkyl,
trifluoromethyl or (C4-Cs)alkoxy.

5. A compound according to Claim 4, characterized in that Y and Z are,

15 independently of each other, ClI, Br, F, trifluoromethyl, nitro, COOH,
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, (C1-
Cs)alkyl, (C1-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



-38- C3)al kyl phenyl, in which, in turn, R and R2,

which may be the sane or different, are (G- C3)al kyl;
w®2@adodehe physi ol ogi cal |y accept abl e addi t i onPGHEP®)7/055901

stereoi soners, enantioners, hydrates, solvates and

pol ynor phic fornms thereof. 2. A conpound according to

Claiml1l, characterized in that X is hal ogen,

(C1-C3)al kyl, trifluoronmethyl,zonitro or (Cl-C3)al koxy.

3. A conpound according to Claim2, characterized in

that Xis d, Br, 10 F, trifluoromethyl or nitro. 4.

A comp . , Lo , |

Y and g ar eﬁ&%fﬁgﬁgégg%gﬁﬁcgé %W{&rga%ﬂ@ﬁ,e@?trﬁ@d%g bgen,oxy’

ni t r o, etbOBHanfCern2gloaxykyl , trifl uoronet hyl or
Cl- | k . 5. A . di . . al .
Char SR EOTbNY 9ol 8 G aRER ebrdrideipad Bl s,

choaacbyrﬁniﬂ@Fpti@wﬂlyﬁéubs‘finﬁbd i\/ﬁitru%@EBédusltiiéudﬂﬂAé,r\mmch maay be
, . et , € t hoxy or _ethoxy. 6. ompoun
Socor ciRgled dndiferent, Siestas ter Becch b, medbyieligl methoxy.
et hyl ethoRy BRd: beMz9RKYy, | sopropyl or cyclohexyl. 7. A
compound atcording'to " Claim1, characterized in that

R 1 $2H) progessdonprepagingya 2-giylbpale cpepeusgyaubstituted in
cycl oh - . ﬁn?é) d according to Claiml,

char ac?e)e(érﬁ'%rég’ Pﬁfo{j; & QB]I s phenyl, naphthyl or

pyridine optionally substituted with 1 or 2
substituents, which nay be the sae or different,

sel ected from hal ogenp (Od-_ C3)al kyl, (Cl-C3)al koxy

and benzyl oxy. 25 9. A cc@ acsanding to C ai m 8,
characterized in that ANsS phenyly optionally
substituted with 1 or bstituengs, which may be the
sanme or different, selg d fromBr, O, F, nethyl,

gf hyl, nethoxy, ethoxy ahd benzyl oxy. 10!’ A compound
according to Claim8, characterized in that Ais 30
napht hyl optionally substituted with 1 or 2

subst i inughich; whi ch may be WD 2008/ 006663

PCT/ EP2007/ 055901 - 39
is a halogen atom or a (C4-Cs)alkyl, trifluoromethyl, nitro,

amino, cyano, di(C4-Cs)alkylamino, hydroxy, (C1-
15 Cs)alkoxy, phenyl or (C+-Cs)alkylphenyl group;
Y and Z, which may be identical or different, are an H or halogen
atom, or a (C+-Cs)alkyl, trifluoromethyl, nitro, amino, di(C;-
Cs)alkylamino, hydroxy, (C1-Cs)alkoxy, phenyl, COOH,
(C4-Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, COOR,

20 CONHa, SO2CH3, SO,NHCH3 or NHSO2CH3 group;
w is an O atom or a CH> or NH group;
R is a hydrogen atom or a (C1-Ceg)alkyl or (Cs-C7)cycloalkyl

group optionally substituted with 1 to 3 hydroxy groups;

R' is an H atom or a (C+-Ceg)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



the same or different, selected fromBr, O, F,
nmet hyl , ethyl, nethoxy, ethoxy and benzyl oxy. 11. A
w@ eovpoesses according to Claim8, characterized PeT/EPBD7/655901

is pyridine optionally substituted with 1 or 2
substituents, which may be 5 identical or different,
selected fromBr, d, F, nethyl, ethyl, nethoxy,

et hoxy and benzyl oxy. 12. A prgecess for preparing a
2-arylindol e compound substituted in position 5, of
formula (I1): R OWA XNR 10 Z (I) in which: X

i hal - fede j hy

1 ol 2060 TSN O TSIy (0 DOHELATS Dy
(G 15 C3) al koagtions#lkyrsuibstitut¢ C1tG3) &l & Yiygroxyydrogpsup;

Y and Z, which be Jjdent, cal i ff o ar. H
or aﬂal ogen | ;t gmﬁ%{)‘?rﬁg{lh@/ E:rf]]-'tlé’?"%{ﬁﬁr{?l’ Si(hﬁgﬁﬂgylgﬁﬁﬁ%&r‘xdroxy,
LC1l 33y Bl kowy, o A O g CHo

5. ) ol Komyi SBARRC Hoo BRSO o P (R R Recsir o

or NHSQ2CH3 gr QH)%lkyl-WC'D@H?@CQC%}éPI@r%{I-@QHZ, pﬁan‘énd (Cqt-

group; R is a hydrogen atomor a (CI-C6)alkyl or
( C3- C7) cycl oal Qy)a|kyg@'hﬁm’|,opti onal ly substituted with 1
to 3 hydroxy g Sy s an H atomor a
(C1- C6) al kyl o{”q?@hdﬂag{/% oal kyl group 25 optionally
substitut ed w RhahdtRy, &highdmaxybegidenfpisal ok diferenplaay(Cy-
pht hyl or pypidi ne group optionally substituted
th 1 to 3 subdfitlients, which may be WO 2008/ 006663

PCT/ EPRSYAER5280%N0 thA4O 1 dentical or different,

sel ected from hal ogen, (Cl-C6)al kyl
a) a compound of formula (I1):

o) Q
X
(1
Y z
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 (lll):
20

Rl
H,N
N—c
N

R an

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



optionally substituted with 1 to 3 hydroxy groups,
trifluoronethyl, nitro, am no, di(Cl-C3)al kyl am no,
whyasoness3 (C - C3) al koxy, benzyl oxy, COCH, COQR;T/EP2007/055901
SQ2CH3, 5 SO2NHCH3, NHSO2CH3, POR1R2, OPOR1R2, (G -
C6) al kyl - COON, (C2-C6)al kenyl - COOH, phenyl and (Cl1-
C3) al kyl phenyl, in which, in turn, R and R2, which
may be identical or different,gqare (- 10 C3)al kyl;
characterized in that: a) a conpound of fornmula (11):
0Q x (Il') YZ15 in which X, Y and Z have the
meani NQS~i0L e irgy-a hal ogen atom or a
hydroxg)s%lrg%\ép(?brﬁg&qrgdag?@gmym%ﬂ§' compound of formula
(rrr)y: 20R H2ZN G N (Il1l) Rin which Rand R
have t he neani ngs given above, and 25 ® has the sane
meani ngs as A or is a hydrage 3 O 2008/ 006663
PCT/ EP2007/ 055901 -41 to g|ve ung of fornul a

(1V): X

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 (1V) is reacted with a
compound of formula (V):

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

15 c¢) if so desired, a physiologically acceptable addition salt of the
compound of formula (IV) from step (a) in which G is other than H or
of the compound of formula (1) 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 (ll) in which Q is ClI

20 with an amine of formula (IIl) 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 (ll) in which Q is OH
with an amine of formula (I11) in the presence of a suitable coupling

25 agent according to standard techniques.

15. An intermediate compound of formula (l11):



R OWG XNR Z (IV) 5inwich X Y, Z W G R
and R have the neanings given above, and b) when G
w0 s00Blpodebee conpound of formula (1V) is react edP@i/EP2087/055901
conpound of forrmula (V): 10 A (V) in which |l is an
i odine atom and A has the neani ngs given above, to
gi ve the conpound of formula (1), and 15 ¢c) if so
desired, a physiologically acceptable addition salt of
the conmpound of forrmula (IV) fromstep (a) in which G
is other than Hor of the conpound of formula (I)
fromstep (b) is fornmed. 13. A process according to
G aim 12, characterized in thatgstep (a) is perforned
by reacting a conpoqu\jof formyla (I1) in which Qis
A 20 with an amine of fefmyta(l11) in the presence
of a suitable acid accept 3 cro@ng to standard
techni ques. 14. A process XCcoldi ng to aim 12,
characterized in that step (a) Rs perf Prred by
reacting a conpound of formula (I1) in which Qis OH
wth an amne of fornmula (Il11) in the presence of a
sui t abinewhkicbpl i ng 25 agent according to standard

a1 VB tioaralsiubd BorFelsdhbsTREBaHE ol Migurec

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
10 to 3 substituents, which may be identical or different, selected
from halogen, (C1-Cs)alkyl optionally substituted with 1 to 3
hydroxy groups, trifluoromethyl, nitro, amino, di(C+-Cs)alkylamino,
hydroxy, (C1-Cs)alkoxy, benzyloxy, COOH, COOR, SO;CHjs,
SO,NHCH3, NHSO2CHs, POR{R2, OPOR{Rg, (C-Cs)alkyl-COOH,
15 (C2-Ce)alkenyl-COOH, phenyl and (C+-Cs)alkylphenyl,
in which, in turn,
R1 and Rz, which may be identical or different, are (C+-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 (l):



G N(Il'l) Rinwich 5 Ris a (Cl-C6)alkyl or
(C3-Cr)cycloal kyl group optionally substituted with 1

W 2008/0bases oxy groups; R is an Hatomor a (ClPCBERIRYHS5901
or (C3-C7)cycl oal kyl group optionally substituted
with 1 to 3 hydroxy groups, Gis a phenyl, naphthyl or
pyridine group optionally substituted with 1 10 to 3
substituents, which may be ideggdcal or different,
sel ected from hal ogen, (Cl-C6)al kyl optionally
substituted with 1 to 3 hydroxy groups,
trifluoronmethyl, nitro, am no, di (R°1-C3)al kyl ani no,
hydroxy, (d -C3)al kox9x p¥

SO2NHCH3, NHSO2CH3, PORIR2, R1R?—A

(C1- C6) al kyl - COON, % - Coja nyl COH, phenyl and
(C1- C3) al kyl phenyl, i ich, in F; urn, R and R2,

whi ch nay be identical different, are (Cl-C3)alkyl;

provi ded, however, thdt G‘is not an unsubStituted
phenyl group when Ris nethyl and R is H 20 16. An
i nternedi ate conpound according to C aim 15,
characinewhighd in that Ris nethyl, ethyl, propyl,

i sopropyl or cyc [ nd.

accor dgng to A ﬂgﬁ)@éh&é&a%@; ¢3 %raﬂﬁﬁj’ tﬁ ﬂg&)"b&g@lﬂgl ﬂdtro,

reet hyl , ethyl, amnnxp}dyanosm(ﬁeﬁy)allqﬂamm bigdrondy, (@8. A

phar maceut i cal conposi t on congaini an effective

amount of a 2@3)@%ﬁ%u el qgkh@ﬁ%lyﬂe%group,

2008/ 09&hfe3z PGlhIR288Y ieS88RtHcal of diffdrenOafe arf HNoRhalogen
atom, or a (C+-Cs)alkyl, trifluoromethyl, nitro, amino, di(C;-
Cs)alkylamino, hydroxy, (C1-Cs)alkoxy, phenyl, COOH,

10 (C+-Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, COOR,
CONH_;, SO2CH3, SO;NHCH3 or NHSO,CHj3 group;
w is an O atom or a CH> or NH group;
R is a hydrogen atom or a (C1-Ceg)alkyl or (Cs-C7)cycloalkyl

group optionally substituted with 1 to 3 hydroxy groups;
15 R' is an H atom or a (C+-Ceg)alkyl or (Cs-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, (C¢-Cs)alkyl

20 optionally substituted with 1 to 3 hydroxy groups,
trifluoromethyl, nitro, amino, di(C¢-Cs)alkylamino, hydroxy,
(C4-Cs)alkoxy, benzyloxy, COOH, COOR, SO2CHjs,
SO,NHCH3, NHSO2CH3, POR{Rz, OPOR{R3, (C+-
Cs)alkyl-COOH, (C2-Cs)alkenyl-COOH, phenyl and (C+-
25 Cs)alkylphenyl,
in which, in turn,
R1 and Rz, which may be identical or different, are (C1-



z (1) inwhich: Xis a halogen atomor a
(C1-C3)al kyl, trifluoronmethyl, nitro, 5 am no, cyano,
wale¢&beds8) al kyl am no, hydroxy, (G - C3)al koxy, pEhepP307/055901
or (Cl-C3)al kyl phenyl group; Y and Z, which may be
identical or different, are an H or hal ogen atom or
a (Cl-C3)al kyl, trifluoronethyl, nitro, amno, di (G -
C3) al kyl am no, hydroxy, (Cl-C34l koxy, phenyl, COOH,
10 (A -C3)al kyl - COON, (C2-C3)al kenyl - COOH, COOR, CON
H2, SQ2CH3, SO2NHCH3 or NHSOQ2CH3 group; Wis an O
atomor a CH2 @5) &Iigh.group; R is a hydrogen atomor a
(Cl1l-Co6)al kyl or (a -’C7) cycl oal kyl group optionally
subst i buoka phwsiblabicadlyadegptainty agdibiopssalt, s$erédisosiean H

atomor_a (Cl- | kyl qr (C3-Cr)cycl.oal kyl, aroup
opt | onaM BTV A Sl atk o RSO IRE GRbth D ang at
i's a plkesybne paphhByéutiallptcceptadldineraingridiental | y
substituted with 1 to 3 substituents, which may be
identical or different, selected from hal ogen,
(C1-C6)al kyl 20 optionally substituted with 1 to 3
hydroxy groups, trifluoronethyl, nitro, am no,

di (G -C3)al kyl am no, hydroxy, (G -C3)alkoxy,

benzyl oxy, COOH, COOR, SO2CH3, SO2NHCH3, NHSO2CHS,
PORLR2, OPOR1R2, (G - C6)al kyl - COON,

(C2- Co6) al kenyl - COCH, phenyl and (G - 25

C3) al kyl phenyl, in which, in turn, R and R2, which
may be identical or different, are (O WD 2008/ 006663
PCT/ EP2007/ 055901 -44- C3)al kyl; or of a

physi ol ogi cally acceptable addition salt,

stereoi soner, enantioner, hydrate, solvate or

pol ynorphic formthereof, and at |east one

phar maceutically acceptable inert ingredient. 5



