1 WD 2006/ 084996 1 PCT/ FR2006/ 000286 SUBSTI TUTED PYRROLES, COWMPCSI TI ONS
CONTAlI NI NG SAME, METHOD FOR MAKI NG SAME AND USE THEREOF The present
invention relates in particular to novel chem cal conpounds, ©particularly
novel substituted pyrroles, conpositions containing them and 5 their use
as medi caments. More partlcul arly, the invention relates to novel specific
pyrrol es haviWW@ 2008/08498&r activity via fhe nodul ati orPOT/RREONGI000286) of
proteins, in particular Kkinases. To date, nost of the commercial conpounds
used in chenot herapy have 10 major problens of si de effects and of

tol erance by the 8 11- fETW§§Cﬂlcé§cééMI§(9gll Idd’Nﬁ'ﬂ\ll' R gl as the

medi canment s used—a —exXCcr udr g~ Tea cells.
One of the sol utions fu T .u .n5 ARING EAME AND USE Teih REQIF chenot her apy
may therefore consist in the use of medicanents acting on netabolic

pat hways or constituent conmponents of these pathways, 15 predom nantly

expressed in N ésé‘rﬂ' |h$enﬁ’dﬁj rifited |ﬁnpSHH|CLEl9F thncSQélr%hé?ﬁllcﬁl cbﬂf;ﬁ:lm‘]d@e

Caralyse i ho n%eq@' by el sbefiTed) qisioe oPaTROS PR LEATIATING AP BN

pr ot ei ns Suchhwueyrassmaemammme or threonine residues. Such
phosphoryl ations can greatly nodify the function of 20 the proteins; thus,

protein ki naggsp sp%)‘tx&u%@dofher f?rlnf‘edtuB tP& ge;%g‘t’é aﬁ%\%{“ @ec"f’né %[yﬂ%les""’l{alv‘ﬁlid’ of

cellutar processe

proliferati orantlc;anq:erdaﬁfvetvena |tbe|rnaduiataom afitge adtivity @If prefeinss i \iartieulannong
the various geddddl ar functions in which the activity of a protein kinase
is invol ved, = sonme processes represent attractive targets for treating

cancer di seases apd 25 0 ger di seases. Thus, ane of, the o %éés of the
present inventd GAtE sMPst B 0f RORBRECIRT FPEIROUNAS 1SS é{hPPEE"? rapy hyg v,
whi ch actloi n rpajot pmblamsaf didenaffests atnbofitoldranck ibydhe patientsviihebeaaffdcts t y

nave the fol CSURhESTBIRE TT oS s BhoReinelbdlsadisaidonaRotnsaster ©
cells, excluding healthy cells One of the solutions for limiting the undesirable
effects- of chemotherapy may therefore consist in the use of medicaments
acting on metabolic pathways or constituent componenis of these pathways,
15 predominantly expressed in cancer cells, and which might not or might only
rarely be expressed in healthy cells.

Protein kinases are a family of enzymes which catalyse the phosphorytation
of hydroxyl groups of specific residues of proteins such as tyrosine, serine or
threonine residues. Such phosphorylations can greatly modify the function of
20 the proteins; thus, protein kinases play a major role in the regulation of a large
variety of cellular processes, including in particular metabolism, cell
proliferation, cell differentiation, cell migration or cell survival. Among the
various cellular functions in which the activity of a protein kinase is involved,
some processes represent attractive targets for freating cancer diseases and
25 other diseases.

Thus, one of the objects of the present invention is fo provide compositions
having anticancer activity, which act in particular on kinases. Among the
kinases for which activity modulation is sought, FAK, KDR and Tie2 are
preferred. '

30
These products have the following formula (1):



A L-Ar NHRa RS NR2 | Rl Fornmula (1) in which: 5 1) A and Ar are

i ndependently selected fromthe group consisting of: aryl, heteroaryl,

het erocycl yl, substituted aryl, substituted heteroaryl, substituted

het erocycl yl, cycloal kyl, substituted cycloalkyl; 10 2) L is selected from
t he group consisting of: NH, CO NH NH CO NH S02, SO2NH, NH- CH2, CH2- NH,
CH2- CO- NH, NHMED2006/084886CH2- CO, CO- CH2- RH, NH- CO- NH, RETER2H)6/RPOZES O
O CO- NH, CH2-NH CO-NH, NH-CO-NHCH2, NH-CO- CH2-CO-NH, 3) Ra is selected
fromthe group consisting of H, alkyl and cycloalkyl; 15 4) Rl is selected
fromthe group consisting of: H, R COR R in which Ris chosen from
H OR'4, NR'5R'6, (C 1 -Co6)alkyl, y_gIA Eﬁerocycl yl, substituted
het erocycl yl, aryl, substituted ar§'| , oall @ substituted het er oaryl ,
in which R'4 is chosen fromH, phenyl,/alkkyl, and in which R'5 and R'6 are
I ndependently selected 20 fromthe C 'hzti ng of H R OR'4,

(C1-Co6) al kyl, cycl oal kyl heterocy@%r yl ,'Nsubst¥t ut ed heterocyclyl, aryl,
substituted aryl, heteroaryl, substitut %(;1 het eroaryl or alternatively R'5
and R'6 are linked to each other to form'a 5- to 8-nenbered saturated ring
containing fromO to 3 heteroatons chosen fromO, S and N, 25 5) R2 and R5
are independently selected fromthe gr uR1 (ion Isting of: H, hal ogen, R 2,
CN, QR 2), OO (R 2), O(ONR 2) (RN “@@302)(? 2), (R 2)(R 3),

N=C(R 2) (R 3)in With2) (O (R 3), NR 2)COQQAR 3), N(R4)ONR 2)(R 3),
N(R 4) (SLN(R 2) (R 3), NR2)S(®)(R3), (O(R2), QAR ?2),

AONR 2y(R 3), 30 (=N(R 3))(R2), A(=N(OR3))(R2), S(R2), S(O(R 2),
S(02) (R 2), S(02)0Q( RAANd A ar Mdepepdenidy selectedifrorhtheagiouRr aanaistiig &: 4 i s
VO 20061084996 3 PCTLER20GRIGAARAS HdldRRGBYEN bibsiRliREt edrfir O8UHRGIAEQUP

consisting of H, al k¥| ) _ )
eteroaryl, substituted heterocyclyl, cycloalkyl, substituted
cycloalkyl; -
10 2) L is selected from the group consisting of: NH, CO-NH, NH-CO,
NH-SO;, SOzNH, NH-CHj, CHz-NH, CH,-CO-NH, NH-CO-CHy,
NH-CH2-CO, CO-CHz-NH, NH-CO-NH, NH-CS-NH, NH-CO-O,
0-CO-NH, CHz-NH-CO-NH, NH-CO-NH-CHj, NH-CO-CH2-CO-NH,;
3) Rais selected from the group consisting of H, alkyl and cycloalkyl;
15 4} R1 is selected from the group consisting of: H, R, COR, SOLR, in
which R is chosen from H, OR"4, NR”sR"s, (C1-CB)alkyl, cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, in which R"4 is chosen from H,
phenyl, alkyl, and in which R”5 and R"6 are independently selected
20 from the group consisting of H, R OR”s, (C1-C6)alkyl, cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl or alternatively R"5 and R”6 are
linked to each other to form a 5- to 8-membered saturated ring
containing from 0 {o 3 heteroatoms chosen from O, S and N;
25 5) R2 and R5 are independently selected from the group consisting of:
H, halogen, R'2, CN, O(R2), OC(O}R'2), OC(O)N(R'2)(R’'3),
OS(02)(R2), N(R2)R'3), N=C(R'2)(R’3), N(R2)C(O}R'3),
N(R'2)C(O)O(R'3), N(R4)C(O)N(R'2){R’3), N(R'4)C(SIN(R'2)(R’3},
N(R2)S(O2)(R3), C(O)XR2), C(OYO(R2), C(ONRZ2}R'3),
30 C(=N(R’3))}(R’2), C(=N(OR’3))(R’2), S(R’2), S(O)}R'2), S(O2)}(R'2),
S(02)0(R’2), S(O2N{R'2)(R’'3); in which each R'2, R'3, R4 is




al kyl ene, al kynyl, aryl, heteroaryl, cycloal kyl, heterocyclyl, substituted
al kyt, substituted al kyl ene, substituted al kynyl, substituted aryl,
substituted heteroaryl, substituted cycloal kyl, 5 substituted heterocyclyl;
in which, when R2 and R 3 are each different fromH and simultaneously

present on R2 or on R3, they may be linked to each other to forma ring
cont ai ni ng f r\i@ 2086/084986t er oat oms choseB from 0, S arRCKNFR2D06/000286d

products of formula (1) correspond to the followi ng definition: A\ L-r
NHRa R5: NR2 | Rl Formula (I) in which: 1) A and Ar are as defined

b ; 15 2) Rl i d h NHCO
NGO N N NHsop MGRRBIENY c%ﬁ?"eﬁ) Fig? e Bl CorsRImGplof M, Py
5) R2 and R5 are as adiensd apkyvayl, 2ovhn heteroarydudysiogik Worﬁﬁt%foﬂ’(})/'
Ar-L-A is advant ageoﬁébé’titutéé“x%lky‘r“ bustittfddA alkydHech Qastititdd X&ky?i?l and

X4 is independently chosen f

definition as R2. 25SHpéyt eﬁ"fy @ugs@@ﬁit @%tef‘?%ﬂf! 't ﬁla'%%&?sc%\f@?%’?ylng of

E PET/ Smgglé; 8%528gHgngMd Getetocpaigl; GRNWRIch! GNIP)EEreRfR’Qr arfd MG 200668EH996
u an [ e

selected fromthe gr glﬁ?%ﬁ%ﬁgﬁ% ?l % SFFHE'E%"%HF%%%SG’&’? e%%%g OQN% g%y

NHOOR 2, NHCONHR 2, mdysberinkedre sach efiearte fpmfaarlaglqor&ammgpifem”eﬁrtecﬁ

substituent Ra is H pheterpatoms chosen from O, S and N.

10 Preferred products of formula (l) correspond to the following definition:
A 0]
N
L—Ar NHRa

[\
RSN R
R

Formula (1)
in which: _
1) A and Ar are as defined above;
15 2) R1lisH;
3) L is selected from the group consisting of: NHCO, NH-CO-NH, NH,
NHSOz, NHCO-CHz-CONH;
4) Rais selected from H and methyl;
5) R2 and R5 are as defined above.
20
In the products of formula (I}, Ar-L-A is advantageously
X=X,
—Q
XX, A

in which each X1, X2, X3 and X4 is independently chosen from N and C-R’5,
in which R’5 has the same definition as R2,

25
Substituents R’5 selected from the group consisting of H, F, Cl, methyl, NH,
OMe, OCF3;, and CONH; are preferred.



5 Preferred substituents L-A are advantageously chosen from NH-CO NH A and
NH-SO2-A. A particularly effective conbination L-A is obtained when L-Ais
NHCONH- A.  Products in accordance with the invention preferably have a
substituent A which is selected fromthe group consisting of phenyl,
pyridyl, pyrimdyl, 10 thienyl, fury[, pyrrolyl, oxazolyl, thiazolyl,

i soxazol yl , i\4& B0OG/OBYI6 pyrazolyl, im dazolyl, indolRCT/ARQNE0)0286
benzi m dazol yl, benzoxazolyl, and benzothiazolyl; optionally substituted.
More preferably, A is chosen from phenyl, pyrazolyl and isoxazolyl;

ubstitut od v e ey shleiident Ve SRS B Thoche sk sAtBd MM oun | o

e rou consli
al kyl, al kyl esensisiingy 9l H,ahglogefet BroaPR'2, htbrlai&yN,HQO&%%u NHCRMHRGar yI |

S-al kyl, S-arygHs RS QAR5 aRABFEIORIDAEH. Optional Iy substituted with a
substi t uent chosgg rom ( Cl- C3) al Eyl , r?'gfgogen, O (C1-C3)al kyl . 20 The

substi t uent i S?fEr ef eru%b{, sgﬁst,i t#t ed with a second substituent chosen
fromthe gro gedigubgtientRads , |, OH SH SBM COOM CN, N2,
CON(R8) (R9), N(R8)COR9), (Cil-C3)alkyl-0OH (Ci1-C3)alkyl-NR8)(R9), (Ci1-
C3) al kyl - GR1LOpreféréad GRibatitueintsCOON, afd( BEYamapeously wthasenREoem dNHRE @iNH-A

| ndependent |y, &dﬁﬂgg%_@m H (Cl-C3)al kyl, hal ogenated (Cl-C3)al kyl, 25
(C1-C3) al kyl 6—! (C1-C3)al kyl NH2, (Cl-C3)al kyl COOM (C1-C3)al kyl SGBM in -
whi ch, when R8 and RO are sinultaneously different fromH they nmay be

li nked to forinPartsularyy effeativeccsabipation ﬁo%tsaobtaﬁ@dfwbﬁﬁl b-Ais blH\'i”@%ﬁ/-bét ons;

in which Mis Hor an alkali metal cation chosen fromLi, Na and K; and in
which R10 i spiddoetsath apbbreiants Ywithbaé iihvémibr praferipy ihavBes sueelitlent A
conprising 2 tr(]). 30 7 Ica{gg%? at 868 and 1 to& het.er oat ons caﬁsen f LM N, O
and S. WO 200¥M584808eECISET o> 0B/ YEHPsEONBEING &l BRgNY !, PYFAY! &yrimiayl,
substi t ualt s thiemyk flimgs eyrfolydmoghealyl, , thiazohd oisdxaaolyl, issthizzoiyly Ipyrazolplei ng
possi ble for ; id s Lyt uent o] | ed wi gen

(Cl- c4) al kyl ,'hﬂ‘g‘i‘ Sehat !@%?%1 c&d;alzéw ?‘?@P@Fﬂéﬁﬂw M%’R%béf%% al By

hal ogenat ed (rgreptiuazelyk pptionalysubsitaded S- (Cl-C4)alkyl. Wien 5 Ais

di substituted, the two substituents of A may forma 5- to 7-nmenbered ring

contai ni ng f rigardptcdebie 2 OS8R frdMephiAlYsirazel Examixasoil; ioptibhaly €
t he subject of the gr esent invention. A product in accordance with the
i nvention mayS4StBHedi ded in a form which

15 The substituent A is very advantageously substituted with a first substituent
selected from the group consisting of alkyl, alkylene, alkynyl, aryl, heteroaryl,
O-alkyl, O-aryl, O-heteroaryl, S-alkyl, S-arvl, Séheteroaryl, each being
optionally substituted with a substituent chosen from (C1-C3)alkyl, halogen,
O-(C1-C3)alkyl.

20  The substituent A is preferably substituted with a second substituent chosen
from the group consisting of F, Cl, Br, I, OH, SH, SO3M, COOM, CN, NO,
CON(RB8)(R%), N(R8)CO(RS), (C1-C3)alkyl-OH, (C1-C3)alkyl-N(R8)(R9), (C1-
CB)aIkyI-(R‘EO), (C1-C3)alkyl-COOH, N(R8)R9); in which R8 and R9 are
independently chosen from H, (C1-C3)alkyl, halogenated (C1-C3)alkyi,

25 (C1-C3)alkylOH, (C1-C3)alkyINH2, (C1-C3)alkylCOOM, (C1-C3)alkylSOsM; in
which, when R8 and R9 are simultaneously different from H, they may be
linked to form a 5- to 7-membered ring containing from 0 to 3 heteroatoms; in
which M is H or an alkali metal cation chosen from Li, Na and K; and in which
R10Q is H or an optionally substituted nonaromatic heterocycle comprising 2 to

30 7 carbon atoms, and 1 to 3 heteroatoms chosen from N, O and S.



is: 10 1) non-chiral, or 2) racem.c, or 3) enriched wth one stereoisoner,
or *4) enriched with one enantioner; and may be optionally salified. 15 A
product in accordance with the invention may be used for the manufacture

of a medi canment useful for treating a pathological state, in particular a
cancer. The present invention also relates to the therapeutic conpositions
conprising aANgr2006/084886rding to the i ndention, i n cdQ@THFR2006/000286
pharmaceutically acceptabl e excipient according to the node of

adm ni strati on chosen. The 20 pharnmaceutical conposition may be provided in

solid, liqui i 'Ry A€ | a le may
be nenti onedq:é&n%ﬁgraﬂ ﬂzagg?rF%{ g}éjgsﬁtﬁgéﬁﬁ g\nasr.% heééhoﬁ'?ﬁ% #5 hrgﬁrg’ @S’B%%@’f'e%ﬁd

agai nst the depxazolytedibgingpossible tor dhesaicaybslityentsA ite deusidhstifted gvitime
oral forms. Hiofd, (AR MalodehRi@P! (Ch-LAlRyIC OCHLCHibiiRAr taqghar of
I norgani c carflers such as osphat’es 25 anhd cafbonhates,,K6 or O r I C
carrigers suc @?'H%&é@%@”%@ﬂIQn?ggég‘})aﬁW&?Bﬁ wog%@t%@@{‘@ﬁéﬂﬁvkﬁvmﬂ or s
consi st of sqh i dieOBstitatsn) ¢Ns vk Substitdesteesfs AR formhes- RoNheémbeRsI ring

di spersive carrier eflth h% an organi c solvent (ethanol, NWP and the
like) or m xt%@'nm §?ﬂ"$dat,°[m§ gérgﬁﬁ’”%%l vents or of conplexing agents and
sol vents. 30 ThHeeptadystsiof Bxameplss! 1 tché1 prether suibjgcti ofjtbe tpaddentamaentias. such,
will have a fornulation acceptable for such a use. WD 2006/ 084996 6

PCT/ FR2006/ 0002364, A SRR EWS I iniibRIALY Bl pioviied I 54mowHige! ude

the intravenous, Intraperitone ramuscul ary cut aneous routes,
the intravend®s route being usually preferred. The adnini stered dose of

t he conmpounds of the invention will be adjusted by 5 the practitioner
accordi ng%t o the roufl® MIN-BARRINPEtration to the patient and the condition
of the latter. The cggppé%cgﬁlco rthe present invention nmay be adm ni stered
alone or as a mxtuire W ot her anticancer agents. Anobng the possible

conbi nati ons, there 3 rivhedamith onedterébisoaidtybmat i ng agents and in

articul ar cycl ophospham , el phal an, i fosfam de, chl oranbucil,
Eusul fan, t'h?/ot eBa, enr?c%ed with bne enantiomer;

and may be optionally salified.

15 A product in accordance with the invention may be used for the manufacture
of a medicament useful for treating a pathological state, in particular a cancer.

The present invention also relates to the therapeutic compositions comprising
a product according to the invention, in combination with a pharmaceutically
acceptable excipient according to the mode of administration chosen. The
20  phammaceutical composition may be provided in solid, liquid or liposome form.

Powders, gelatin capsules and tablets may be mentioned among the solid
compositions. The solid forms protected against the acidic medium of the
stomach may also be included among the oral forms. The carriers used for
the solid forms consist in particular of inorganic carriers such as phosphates

25 and carbonates, or of organic carriers such as lactose, celluioses, starch or
polymers. The liquid forms consist of solutions, suspensions or dispersions.
They contain, as dispersive carrier, either water, an organic solvent (ethanol,
NMP and the like) or mixtures of surfactants and solvents or of complexing
agents and solvents,

30 The liquid forms will be preferably injectable and, as such, will have a
formulation acceptable for such a use.



predni nustine, carnustine, |onustine, senustine, steptozotocin,

decar bazi ne, tenozol om de, procarbazi ne and hexanethyl nel am ne 15

pl ati num derivatives such as in particular cisplatin, carboplatin or
oxaljiplatin antibiotic agents such as in particular bleonycin, mtonycin,
dacti nomycine antim crotubule agents such as in particular vinblastine,

20 vincristi O 2006/684886 vi nor el bi ne, t&xoids (pacli tR&EFR206/60828Gxel )
ant hracyclines such as in particul ar doxorubicin, daunorubicin, _
i dar ubi cin, epirubicin, mtoxantrone, iosoxantrone inhibitors of groups I

and |1 t0poi SQIERIAS9S ﬁﬂgé‘?aéf ghﬁﬁﬁﬁ %rgﬁ‘on .imﬁg{id?r?Sihglﬁdﬁafﬂ%a%tjré\?enous,
i ri notecan, F_O{:)O ecan and_t onudex dor opyri mdines such as o
5- f | uor our aciintrapgritoneglpxiitiemuseulary tangl raibgHiaNeYEs reiles, dke sineXenewusli ne,

cytarabine, (gafEbéinbiueallPprefefaat onurine, 6-thi oguani ne adenosine
anal ogues such as pentostatin, cytarabine or 30 fludarabi ne phosphate

rTEEjhOt rexate Waﬂﬂiiﬂi@ﬂe@ecﬁ@bﬁe@tﬂ@%ﬁ%@ﬁ%@ﬁ of ﬁﬁ?ﬁﬁ‘dﬁ?i&ﬁﬁbiﬂ%ﬂ&&@just@ﬂy mes
and variouys c¢pnmpounds such as.lL-asparagi.nase [ Qxyure rans, retinoic
Ser . “sur dn 105 HRERN Ebrel BReduing.fF B Rl W ral Rt 15 o BERBRLARY Wik
andr ogeni ¢ hayomndites of thatlaferscul ar agents such as conbretastatin

derivatives, for 5 exanple CA4P, charlcones or colchicine, for exanple
ZD6126, and theecempoudads f the tpresent| ipwentings mayebe adounistared alonaloniison
treatment w thiilg fi%@f@?%%ﬁ@én%&eagéﬂt&sﬁmbnpQHépbbﬁBle doRBMatibRE! RS S
may be admini stered sinultaneously, - separatefy of sequentially. The
treatment wiIMayeedpapienedy the practiti oner 10 according to the patient

to be treated. Th dycts.of the i ti I t .
Lot areacti Bn HSEHTE oG R ihodn FRRITSE 2 RicIoPEDSthamidenas es
for which the products melphaka, i nfesfamide,w chicbampaci,i c blaulfgn,us tficiepas
i bi tors. The reasons, LafiiiHB, bARRStild) AiRasMe, sehfRiRe2bhptbIsBoRe! oW

decarbazine, temozolomide, procarbazine and
hexamethyimelamine

15 s platinum derivatives such as in particular cisplatin, carboplatin or
oxaliplatin

e antbiotic agents such as in particular bleomycin, mitomycin,
dactinomycine . '

e antimicrotubule agents such as in particular vinblastine,
20 vincristine, vindesine, vinorelbine, taxoids (paclitaxel and
docetaxel)

o anthracyclines such as in particular doxorubicin, daunorubicin,
idarubicin, epirubicin, mitoxantrone, iosoxantrone

» inhibitors of groups | and Il topoisomerases such as etoposide,
25 teniposide, amsacrine, irinotecan, topotecan and tomudex

e fluoropyrimidines such as 5-fluorouracil, UFT, floxuridine

e cytidine analogues such as 5-azacytidine, cytarabine,
gemcitabine, 6-mercaptomurine, 6-thioguanine

| e adenosine analogues such as pentostatin, cytarabine or
30 fludarabine phosphate

e methotrexate and folinic acid



15 FAK FAK is a cytoplasm c tyrosine kinase which plays a major role in the
transduction of the signal transmtted by integrines, a famly of

het erodi meric receptors for cell adhesion. FAK and integrines are
colocalized in perinenbrane structures called adhesion plaques. It has
“been shown, in 20 nunerous cell types, that the activation of FAK and its
phosphor yl at i\¥@ 2006/084886ne resi dues, and in parti cul dPCiT{RR2006/000286

aut ophosphoryl ati on on tyrosine. 397, were dependent on the binding of
integrines to their extracellular ligands and therefore induced during

cel | adhesi on [ Kor nker %rlzynﬁés aatntd;]/ vaPbal - gﬁﬁg}'”ﬁ%@%s 43488arddiase,

(1992)]. Autophosphorylatron on rosine 39 ) represents~a bi ndi ng
site for another tyrosifydrexmiea, ~tres-retinoict sadify gUFENNS, [ SEXRTIR@NG: al .

Mol . Cell. Biol. 14;16&hmi&sthe, h8R%ptiNE HhddesttogeMi or &8drogeRicHormdnes
413-421. 1994]. Src can then phosphorylate FAK on tyrosine 925, thus

recruiting the adaptor gtivhstula6 ffrasdsiciuss neprhbrotastatic etiésvatives, for

activatio of the ras and P.kipasge_route invol ved | he t cell
ol i feraci on 30 | Schi SR GALY: SRedes o S0eHER, Tof B5aBN 2Ries2s: o
at al. Prog. Biophy. Mid thRirgrodiigs435-478. 1999; Schl aepfer and Hunter,

J. Biol. Chem 272:13189-13195. 1997]. The activation of FAK can al so
i nduce the j uhis\pigo possibientd crnhinsea (adiation trgatmentyitp theganpanadeefthe i n

the progressigasght fRldnfion! TheSs fEathikans rﬁéﬁtt%’ Fphihistarede sintdiamecakiyat .
J. Cell. Biol.145;1461-1469. g 2 g6/ 084996 ,P%}(/)FRZO%S/ 000286 %9,99 X
Phosphat i dyl i SRPGr#161Y. 8T BLANSRY Ié,uof pareatmant)will ke, agppigd by teyRragitioner
t yrosi ne 1897 supdrdifg do s paneititobectpsdtddbe necessary for the activation of
P13- kinase [Chen and Guan, Proc. Nat. Acad. Sci. USA 91: 10148-10152.

5 phosphoryl At Rradecot IS yfieEBn, ok St g AT, inuREAs Tefefigl
fibroblasts [calalybedby!a kivase. K] KDB and Tie? arekieages for vildob the predudtsul t s
of numerous Sdfliﬁé‘ﬁﬁleﬂﬂiBHQf?ﬂlgg % rﬁ?é’tﬂ%ﬁlﬂﬁ%éﬁ]lﬁe%hibﬁ&sp' tors of FAK could be

useful in the treatnent o er. I es have suggested that FAK could
play a major role in c?l I E{?ﬁbi‘fer tion and/or survival in vitro. For
exanpl e, 10 i MCRISOBF|TQMN W &8¢ Kiasen Ar@ coesemare diven Belaw: t ne

over exprgﬁsi 3._n f pl25FAK | eads to an acceleration of the GL to S
transition, Lfbgesti ng that pl25FAK pronotes cell proliferation [Zhao J.-H
at al. J. CelRARI i3l a byRipl&9ric R008SnellBBlse @hich playsha snbjvercidoin théat

Lo e A BNk the SlaP FARETLAP BY 1iteBRNEECS 18ty O HefSiBlighe
receptors for cell adhesion. FAK and ’integrines are colocalized in
perimembrane structures called adhesion plaques. It has been shown, in

20 numerous cell types, that the activation of FAK and-its phosphorylation on
tyrosine residues, and in particular its autophosphorylation on tyrosine 397,
were dependent on the binding of integrines to their extracellular ligands and

- therefore induced during cell adhesion [Kornberg L, ef al. J. Biol. Chem.
267(33): 23439-442. (1992)]. Autophosphorylation on tyrosine 397 of FAK

25 represents a binding site for another tyrosine kinase, Src, via its SH2 domain
[Schaller et al. Mol. Cell. Biol. 14;1680-1688. 1994; Xing ef al. Mol. Cell. Biol.
5;413-421. 1994]. Src can then phosphorylate FAK on tyrosine 925, thus
recruiting the adaptor protein Grb2 and inducing in some cells the activation
of the ras and MAP kinase route involved in the control of cell proliferation

30 [Schlaepfer ef al. Nature; 372:786-791. 1894; Schlaepfer ef al. Prog. Biophy.
Mol. Biol. 71:435-478. 1999; Schlaepfer and Hunter, J. Biol. Chem.
272:13189-13195. 1897]. The activation of FAK can also induce the jun NH2-
terminal kinase (JNK) signalling pathway and result in the progression of cells
to the G1 phase of the cell cycle [Oktay et a/., J. Cell. Biol.145;1461-1469.



15 (Xu et al, Cell Gowh Differ. 4:413-418. 1996). It has al so been
derohstrated that FAK pronptes the migration of cells in vitro. Thus,
fibroblasts deficient for the expression of FAK (knockout mce for FAK)
exhi pit a round norphol ogy, cell mgration deficiencies in response to
chenpotactic signals and these defects are suppressed by a re-expression of
FAK [DJ. Sie 2006/0849861 | 20 Science. B812:2677-91. 1PGJIIFRZD@6/000286
overexpression of the CGtermnal domain of FAK (FRNK) bl ocks the
stretching of adherent cells and reduces cell nmigration in vitro
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20  Science. 112:2677-91. 1999]. The overexpression of the C-terminal domain of
FAK (FRNK) blocks the stretching of adherent cells and reduces cell migration
in vitro [Richardson A. and Parsons J.T. Nature. 380:538-540. 1996]. The
overexpression of FAK in CHO or COS cells, or in human astrocytoma cells
promotes migration of the cells. The involvement of FAK in promoting the

25 proliferation and migration of cells in numerous cell types in vitro suggests the
potential role of FAK in neoplasic processes. A recent study has indeed
demonstrated the increase in the proliferation of tumour cells in vivo after
induction of the expression of FAK in human astrocytoma cells [Cary L.A. sf al.

J. Cell Sci. 109:1787-94. 1996; Wang D et al. J. Cell Sci. 113:4221-4230.

30 2000]. Furthermore, immunohistochemical studies of human biopsies have
demonstrated that FAK was overexpressed in prostate, breast, thyroid, colon,
melanoma, brain and lung cancers, the level of FAK expression being directly
correlated with tumours exhibiting the most aggressive phenotype [Weiner'TM,
et al. Lancet. 342(8878):1024-1025. 1993 ; Owens et al. Cancer Research,

35 55:2752-2755. 1995; Maung K. ef al. Oncogene. 18:6824-6828. 1999 Wang D
ot al. J. Cell Sci. 113:4221-4230. 2000]. |




activity of VEG-. Consequently, a selective inhibitor of the kinase
actiVity of VEGF-R2 should denponstrate only very little toxicity. 15 In
addition to this central role in the dynam c angi ogeni ¢ process, recent
results suggest that the expression of VEGF contributes to the survival of
tunmour cells after cheno- and radi ot herapies, underlyi nig t he potenti al
synergy of i Wh20QB/98499KDR with ot her afents (Lee et ?T’R&fﬂﬁﬁ/ rch,
2000, vol. 60, p.5565-5570). 20 Tie2 Tie-2 (TEK) is a nmenber of a tyrosine
ki nase receptor famly specific for endothelial cells. Tie2 is the first
receptor wthkpRrosine kinase activity for which both the agoni st
(angiopoietin I _or Angl), which stinmulates auto- phgspho i.on of the
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to macul ar  tumour cells after chemo- and radiotherapies, underlying the potential
synergy of inhibitors of KDR with other agents (Lee et al. Cancer Research,

2000, vol. 80, p.5565-5570).

20 Tie2
Tie-2 (TEK) is a member of a tyrosine kinase receptor family specific for
endothelial cells. Tie2 is the first receptor with tyrosine kinase activity for
which both the agonist (angiopoietin 1 or Ang1), which stimulates auto-
phosphorylation of the receptor and cell signalling [S. Davis ef al (1996) Cell
25 87, 11671-1169], and the antagonist (angiopoietin 2 or Ang2)
[P.C. Maisonpierre et al. (1997) Science 277, 55-60}] are known.
Angiopoietin 1 can synergize with VEGF in the final stages of
neoangiogenesis [AsaharaT. Circ. Res.(1998) 233-240]. Knockout
experiments and fransgenic manipulations of the expression of Tie2 or of
30 Ang1 lead to animals which have vascularization defects [D.J. Dumont et al
(1994) Genes Dev. 8, 1897-1909 and C. Suri (1996} Cell 87, 1171-1180]. The
binding of Ang1 to its receptor leads to autophosphorylation of the kinase
domain of Tie2 which is essential for neovascularization and for the
recruitment and interaction of vessels with the pericytes and the smooth
35 muscle cells; these phenomena contribute to the maturation and the stability




10 degeneration, rheumatoid arthritis, infantile haemangi oma and cancers).
Definitions The term "hal ogen"” refers to an el enent chosen fromF, d, Br,
and I. The term"alkyl" refers to a |inear or branched, saturated

hydr gcar bon substituent having from1l to 12 carbon atons. The substituents
met hyl , et hyl 1-nmet hyl ethyl, butyl, 1-neth

2-net hyl pr opyvO 309 M'éQQyI ethyl, pentyl101-net hyl but ylgGEl)' IENWDBM%
3-nmet hyl butyl, 1,1- dinmethylpropyl, 1,2-dinmethylpropyl, 2,2-dinethyl propyl,
1-ethyl propyl, hexyl, 1-methylpentyl, 2-nethylpentyl, 1- ethylbutyl

geg;lhyl Bgég&oﬁ% ?égﬁhé&lg%{éseligﬂ 2 WBIS%@BFGF% | é’teéltdbf)'/'};g%hé{; FE et I55"I‘he
term"al kyl e é(?t(ggénl ‘Zegf’”%Wén&%dghga?%ﬁﬁoﬁﬂ%dw%ﬁtU&Qﬁ)
ha\t/)i tngt onet orPNASe Qﬂjsaaml a&e:gﬁms,halogwsmlmfnr GRhBitich 1& Gaflen ?}@m ahe
substituents I, | en pr.op- Z-
-net hyl prop- ‘%%EM'I@E'% ion,_ f t%ﬁe 9 y'@n{)'i)ng anta@t%q% ”%r%‘ﬂ)g'lo"érﬁﬁzll
25 E-1, 2- @i m&tnﬂe;ztlpmmpr lrﬂjemmﬂs ofbibe- éixtaodilelay ldondain e tThed2 (kY lin mcsmsrléoenyl
Z- 2- et hyl bUtbr% ];ftt hie Ixen ?adgi%téb‘/q ofbM«ta mbma- di enyl,

8 -2-eny aaec =

2- met hyl - | enyl - enyI and undec- 1 O- enyl are

exanpl es of an %lk yl ene substltuent The term"al kynyl" refers to a |linear
or branched K)AP8eE: Bohie2uean beuesad ingsituatiansgvherd Begvasomarzatian esursns

carried by aimappropfiatdicithat isas basy ﬁiﬁl%etnch%‘t‘hﬂﬁaﬁwgo%h?oﬁ;& f%r@ﬁ{d%ﬂ
atons. The su%&tltue S ethy% I_[s)rop 1%y ro&-ﬁ-y% ut -1

are exanpl es P5PM8R®a) §BEQM e fhI0 Q@‘b‘ésﬁﬂ ggtian - teer| ierI0AGH 900286
The t er ml0ar ylegenefation, tleelwanatit arthritis dhfaeyiied haemangbm@aﬁdll@ahcér@?nt havi ng
from6 to 14 carbon atoms The substituents phenyl, naphth-1-yl;

napht h- 2-yl é;g.[ gen-9-y1; 1,2, 3,4- tetrahydronaphth 5-yl; and

1,2,3,4- tetrc% ronaphth 6-yl are exanpl es of an aryl substituent. 5 The

term" heteroa.rﬁé}I refers to a nono- or pol C|IC het eroaromati c
substit uent tggni palpoen: et loappaieres @ﬁ@ﬁ@f(ﬁhif.lCt Braam@i.er oat ons.

The substituents pyrrol-21-yl; pyrrol-2-yl; pyrrol-3-yl; furyl; thienyl;
i mi dazol yl; Toweateiy! “alkyili 2afery to lfﬁ‘ﬁhééﬁ'd{" brarseHey, a@é’cbVéted hydrocarbon

L2244 a0yl s BBeh A Y 1B 2SR oot e S U ety
benzo[ b] ihi en)depyI,l ndknuthyletipénzi tmtglhzohyrln,eth;dmpg}pl yIZ-methyiodopyl,;,  1,1-
'Sagg;l: ?3'5%" dirfiéhRANY ' peABf 2FhEKLIARR, S23RBIGRUY, 2NREREIN. 1,1
- dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl,
1-methylpentyl, 2-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3,3-dimethylbutyl,
heptyl, 1-ethylpentyl, octyl, nonyl, decyl, undecyl, and dodecyl are examples

20 of an alkyl substituent.

The term “alkylene” refers to a linear or branched hydrocarbon substituent
having one or more unsaturations, having from 2 to 12 carbon atoms. The
substituents  ethylenyl, 1-methyiethylenyl, prop-1-enyl,  prop-2-enyl,
Z-1-methylprop-1-enyl, E-t-methylprop-1-enyi, Z-1,2-dimethyl-prop-1-enyl,

25 E-1,2-dimethylprop-1-enyl, but-1,3-dienyl, 1-methylidenyl-prop-2-enyl,
Z-2-methylbut-1,3-dienyl, E-2-methylbut-1,3-dienyl, 2-methyl-1- -methylidenyl-
prop-2-enyl, undec-1-enyl and undec-10-enyl are exampies of an alkylene
substituent.

The term “alkynyl” refers to a linear or branched hydrocarbon substituent
30 having at least two unsaturations carried by a pair of vicinal carbon atoms,

having from 2 to 12 carbon atoms. The- substituents ethyny!; prop-1-ynvl;

prop-2-ynyl; and but-1-ynyl are examples of an alkynyl substituent.




The term "heteroatom' refers here to an at |east divalent atom different

from carbon. N, 0; S; and Se are exanples of heteroatons. The term
"cycloal kyl" refers to a saturated or partially unsaturated cyclic 15 :
hydr ocarbon substituent having from3 to 12 carbon atons. The substituents
cycl opropyl ; cl obutyl; cyclopentyl; cyclopentenyl; cycl opentadi

cycl ohexyl : C\Oé) Bﬂﬁﬁlﬁﬁﬂ-BQBWCI ohept yI bitlcl of 2. 2. I ] heBGWFRZQ/Qﬁ/BBEEW;
bicyclo[2.2.2]octy|; adamantyl ; and perhydronaphthyl are exanples of a

cycl oal kyl substituent 20 The term "heterocyclyl” refers to a saturated or

partially unsftaig gwcféfgrs Eﬁ’ dr RoRBP Y ﬁcgfg}idh&uagrBFnaI%VéJ&tﬁué’rW H;axhﬁg 13
carbon atons and et er oat ons. sat ur at
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al kyl ene; al kynyl H, O al kyl; O al kyl ene O aryl; O heteroaryl; NH2;
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regard, they cannot constitute a limtation to the scope of the invention,
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The term “cycloalkyl® refers to a saturated or partially unsaturated cyclic

15 hydrocarbon substituent having from 3 to 12 carbon atoms. The substituents
cyclopropyl; cyclobutyl; cyclopentyl; cyclopentenyl; cyclopentadienyl;
cyclohexyl; cyclohexenyl; cycloheptyl; bicyclo[2.2.1]heptyl; cyclooctyl;
bicyclo[2.2.2]octyl; adamantyl; and perhydronaphthyl are examples of a
cycloalkyl substituent. ‘

20 The term “heterocyclyl” refers to a saturated or partially unsaturated cyclic
hydrocarbon substituent having from 1 to 13 carbon atoms and from 1 to 4
heteroatoms. Preferably, the saturated or partially unsaturated cyclic
hydrocarbon substituent will be monocyclic and will contain 4 or 5 carbon
atoms and 1 to 3 heteroatoms.

25  The term “substituted” refers to one or more substituents different from H, for
example halogen; alkyl; aryl; heteroaryl, cycloalkyl; heterocyclyl; alkylene;
alkynyl; OH; O-alkyl; O-alkylene; O-aryl; O-heteroaryl; NHp; NH-alkyl; NH-aryl;
NH-heteroaryl; N-alkyl-alkyl’; SH; S-alkyl; S-aryl; S(O2)H; S(O3z)-alkyl; S{Oz)-
aryl; SO3H; SO3z-alkyl; SOs-aryl; CHO; C(O)-alkyl; C(O)-aryl; C(O)YOH; C(O)O-

30 alkyi; C(O)O-aryl; OC(O)-alkyl; OC(O)-aryt; C(O)NHz; C(O)NH-alkyl; C{(O)NH-
aryl; NHCHO; NHC(O}-alkyl; NHC(O)-aryl; NH-cycloalkyl; NH-heterocyclyl.
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The subject of the present invention is also a method for preparing the
products of formula (1). '

The products according to the invention may be prepared from conventional
methods of organic chemistry.

5 'Schemes 1, 2, 3 and 4 below are illustrative of the methods used for the
preparation of the examples relating to the substituted pyrroles. In this regard,
they cannot constitute a limitation to the scope of the invention, as regards
the methods for preparing the claimed compounds.
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It is understood for persons skilled in the art that to carry out the

met hods according to the invention which are described above, it may be
necessary to introduce groups protectgggesys 30, carboxyl and al cohol
functlonaINOgroups in ordemnofo avoid sTde reactions. These groups are those
which allgw renoval 5 withaut affecting the remginder of the nol egyle. As
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Il odotri net hyl sil ane, acetyl which nmay be regenerated in an acidic nedium
(fdrr exanple hydrochloric acid). As groups protecting the carboxyl
functional 10 group, esters (for exanple nethoxymethyl ester, benzyl ester)
may be nentioned. As groups protecting the al cohol functional group, t here
may ‘be nentioned esters gfor exanpl e benzoyl ester) which na

regener at ed iWO 2006/0848086nedi um or by cal®@l ytic hydr ogRGA(R 0@&@236

protecting groups which can be used are described by T. W GREENE et al
in Protective 15 Goups in Oganic Synthesis, third edition, 1999,
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phenyl acet at “Fhe 'éﬁaﬁﬁén%%Fssané %?gﬁg}e%?Smﬁgrbseéﬁ{h%Scompounds of formula (I) also
form part of the invention.

20 The compounds of formula (1) containing a basic residue may be optionally
converted to addition salts with an inorganic or organic acid, by the action of
such an acid in a solvent, for example an organic solvent such as an aicohol,
a ketone, an ether or a chlorinated solvent.

The compounds of formula (1) containing an acid residue may be optionally

25  converted to metal salts or to addition salts with nitrogenous bases according
to methods known per se. These salts may be obtained by the action of a

* metal (for example an alkali or alkaline earth metal) base, ammonia, an amine
or an amine salt on a compound of formula (]), in a solvent. The salt formed is
separated by the usual methods.

30 These salts also form part of the invention.
When a product according to the invention has at least one free basic
functional group, pharmaceutically acceptable salts may be prepared by

“reaction between the said product and an inorganic or organic acid.
Pharmaceutically acceptable salts include chiorides, nitrates, sulphates,

35 hydrogen -sulphates, pyrosulphates, bisulphates, sulphites, bisulphites,
phosphates, monohydrogen phosphates, dihydrogen  phosphates,



5 benzoates, phthal ates, nethanesul phonates, p-toluenesu | phonate,

pr 6panesul phonat es, xyl enesul phonates, salicylates, cinnamates, gl utanmates,
aspartates, glucuronates, gal acturonates. Wen a product according to the
invention has at |east one free acid functional group, pharmaceutically
accept able salts may be prepared by 10 reaction between the said product
and an i nor gaN(:2006/084896c base. PharnacHutical |y accePCAFR2006/00028@| ude
hydr oxi des of cations of alkali or alkaline-earth netals such as Li, Na,

K, My, Ca, basi c am ne-contai ning conpounds such as amoni a, arginine,
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illustration of the invention.

The LC/MS analyses were performed on a Micromass LCT model apparatus
linked to a HP 1100 apparatus. The abundance. of the products was
measured with the aid of a HP G1315A diode array detector on a wave range

20 of 200-600 nm and a light-scattering detector Sedex 65. The acquisition of the
mass spectra was performed on a range from 180 to 800. The data were
analysed using the Micromass MassLynx software. The separation was
performed on a Hypersil BDS C18, 3 um column (50 x 4.6 mm), eluting with a
linear gradient from 5 to 90% acetonitrile containing 0.05% (v/v) of

25 trifluoroacetic acid (TFA) in water containing 0.05% (v/v) TFA over 3.5 min at
a flow rate of 1 mi/min. The total analysis time, including the period for re-
equilibration of the column, is 7 min.
The MS spectra were performed in electrospray (ES*) on a Platform Ii
apparatus (Micromass). The principal ions observed are described.

30 The melting points were measured in a capillary, on a Mettler FP62
apparatus, range 30°C to 300°C, rise of 2°C per minute.

Purification by LC/MS:
The products may be purified by LC/MS using a Waters FractionsLynx
system composed of a Waters model 600 gradient pump, a Waters




spectronmeter and a G| son nodel 204 fraction collector. The systemwas 5
control l ed by the Waters FractionLynx software. The separation was
alternately performed on two Waters Symmetry colums (Cls, 5 pm 19x50 nmm
caLangue reference 186000210), one colum being in the process of
regéneration with a water/acetonitrile 95/5 (v/v) mixture containin 0.07%
(viv) trifludMEx2006084008, while the othtf col um was PEGTIFR2(AE/00 286f 10
separating. The elution of the colums was perforned using a |linear

gradient of 5 to 95% acetonitrile containing 0.07% (v/v) of

trifluor OaCEtr‘anQ%ﬁS r?gé{\’gérﬁfl?n ‘b‘&?ﬁ[%té‘\l?ﬁtepsﬁ égt@‘lf ﬂarﬁéegetr rdllhhHHr;ﬂﬁﬁﬁt

acid, at a flowr arating co?
one- t housandt Wagrst mpdsd 12788h autenjestaiatwpe Rhspdyme (raopeal Ile? groacalyes ea

T e g el Wi s
e e J5osRabtETE e c0c foGlsohunare! 318 fracin ralacier. “Tie e ones
(99|9/ 1000) i ﬁc@ﬁfﬁlleﬂo Byhethé (r]I §hieon Erddtionlonx Weeftwatene Thet rs@@matmtrr ewayed
as on as t U aC 0

sof t wa?e Theaqﬁegpg%t}{ [g '?%r?qﬁﬂca%'; éiiq h@%%%e@@g&%ﬁgd u,{ﬁrg% @1 gilﬁdl

to the Fract i tSdhmnyofcataloguanhieference gd 86808210 )¢ odme ctdlumnofbeimg mprtbeuct
wh th

[ VENG] +. Fﬁsi%%gﬁi?‘eg@@eﬁ%%ﬁ With AiFaddotilte 9875 W HbeaRs Cohtairifly
ke i o dOb7 %S By OREAGER B bl ipther CQlUMRAVARIN e process of

cor r espongi n%é;ﬁaraﬁﬂ THe émioﬁdifcthé%bﬁﬂnﬁ@kn%% PeforRapuding/einds g?aaiénzS

ded t t L ft
Dol Tection . 19 % o5t RSN PO kvl & SO hesty ack R apaser
[ MtNa+H] ++ armntdmt@:o&ﬂ% They) pf drfliesreavetie acid, lat & @dwi rate of A ed/ngihads -

Lube. After Sabl 8GILeTke DR uG SUIGER, SYFRMALEa & Ty Agh 8RS 2000

or CGenevac cen of and’
det er ni ned bysepsirgiednigy a:aoL@H%atzmrm@ﬂ@ufaie. dll@tpdr\aﬁh dmetbvl ah@hgbat/anfdaw

El/d anal'SyS'r%te Bf D& hnl/hiih AWt %‘tﬂé:)ﬂ‘étegto?énﬂ' &h Qﬁi&%t bf ?9%% fhefdibggent)

Fi nni gan SSQ7000 ngas mass domai n 29- | ectrgn

s spectr.omet er
energy 70eV; &Ry st e@tRBe@afqufte Temainig c2avk t@a@egmmpgfron’gten The
el ectron i rrp%maumrzaam@reﬁlﬁntﬁggbﬂmhs &1t toahe dractidh dollector addrehe

oot PR LB SIS s bioe STAd B3 S0 R ebrisg
the FractionLynx software. The molecular formulae of the expected products
20 are provided to the FractionLynx software which triggers the collection of the
preduct when the mass signal detected corresponds to the ion [M+H]" and/or
to [M+Na]". In some cases, depending on the analytical LC/MS results, when
“an intense ion corresponding to [M+2H]"* was detected, the value
corresponding to half of the calculated molecular mass (MW/2) is also
25 provided to the FractionLynx software. Under these conditions, the collection
is also triggered when the ion mass sighal [M+2H]™ and/or [M+Na+H]"™" are
detected. The products were collected in a tarred glass tube. After collection,
the solvents were evaporated in a Savant AES 2000 or Genevac HT8
- centrifugal evaporator and the product masses were determined by weighing
30 the tubes after evaporation of the solvents. _
El/CI analysis; direct introduction (DCI = sample deposition on a filament)
Finnigan SSQ7000 mass spectrometer; mass domain m/z = 29-900; electron
energy 70eV; source temperature 70°C; reactant gas ClI ammonia;
El = electron impact ionization; Cl = chemical ionization.
35 Electrospray analysis; (positive electrospray: ES™; negative electrospay: ES)
LC-MS-DAD-ELSD coupling: |




M5; Waters-Mcromass PlatformlIl; LC Agilent HP 1100; Hypersil GOLD
Thérfno C18 colum; 3 x 50 nm 3 pm eluent: water (with 0.1 %formic acid)
+ acetonitrile gradient over 7 mn; flowrate = 0.8 m/mn; UV, DAD (A =
20Q- 5 400 nm. Method B Ms: Waters-M cromass QTOF-2; LC, Agilent HP 1100;
Hypersil GOLD. Thernmo C18 colum; 3 x 50 mm 3 pm eluent: water (with 0.1%
formic acid) WO 2086/0840P6| e gradient ovet87 nmin; flow PRTHFR2QVG0R0286 n;
uv; DAD (A = 200- 10 400 nm). Method C M5; Waters-M cronmass ZQ LC, Agilent
HP 1100 ; XBRIDGE Waters C18 colum; 3 x 50 mm 2.5 pm eluent: water
(wWwith 0.1% f opsippgi d) + acetonitrile gradient of 7 min; flowrate = 1.1
m/mn; UV = 254 nm. H N spectru t 400 0 UKER
AVANCE DRX- 404S; fﬁ’@lﬁ%fpgasérlélag"oﬁbw £z Agileat BRUKER: Abmacsl SO300
spectronet er Theriio Che coehcalk SWivfrh S3 (ifh; igluditMvateri (WitHi OTeYiormid/agiEpxi de
sol vent - 99 + EMBRR orbgledl BUEFY, iy fow TaRP GRS it ERPBIAD Y 8ho"0% ¢
4-{4-[3-(2-Fl4rormd-tri fl uor omret hyl phenyl ) ur ei do] phenyl )-1 H pyrrol e- 3-

car boxam de %Fgloﬁ' cnB of 2-fluoro-5-trifluoronethyl phenyl isocyanate and
- 0.012 cnB of yl am ne are added at a tenperature in the regi on of

20C, under arMSaW@iarsaMieropass<QTOb-2. 3 7Agilgra 414 1aRpHypersil GOL

et r ahydr of r neorgy CTBRUUANES AN AT, Shuédl, WHf RN YYORAICHRA!
Fog o of 200+ SRENIERARUIEN YRS Enina o TBlsz S MUTBR LY. AR 640 Bl
reduced ppoessA0tenfnd. 7 kPa) to give a residue which is purified by flash

chr omat ograprM {I%l !LEI’]'[: et hyl acetate/ dichloronmethane (95/5 by vol une)].
After concent the fractions under reduced pressure, a yellow residue

i s obt ai ned WMBcWatersMicrosusisiZ@; LGBAgileM®RAd600BRIDGE Waters C18
PCT/ FR2006/ 000484, 8.5 AR 5ance ARt WARBr twitd 874 réttc Yeidd under

reduced pressure . . ) ) ,
o acetonitrile gradient of 7 min; flow rate = 1.1 ml/min; UV; DAD ( A = 254 nm).

15 'H NMR spectrum at 400 MHz on a BRUKER AVANCE DRX-400
spectrometer or at 300 MHz on a BRUKER AVANCE DPX-300 spectrometer
with the chemical shifts (6 in ppm) - in dimethyl sulphoxide solvent — d6
(DMSO-d6) referenced at 2.50 ppm at the temperature of 303 K.

20
Example 1
ﬁ_qN =
H \_NH

4-{4-[3-(2-Fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide |

25 0.012 cm® of 2-fluoro-5-trifluoromethylphenyl isocyanate and 0.012 cm® of
triethylamine are added at a temperature in the region of 20°C, under an
argon atmosphere, to 0.017 g (84.48 mmol) of 4-(4-aminophenyl)-1H-pyrrole-
3-carboxamide in suspension in 27 cm? of tetrahydrofuran. After stirring for
20 hours at a temperature in the region of 20°C, the reaction mixture is

30 concentrated to dryness under reduced pressure (2.7 kPa) to give a residue
which is purified by flash chromatography [eluent: ethyl acetate/
dichloromethane (95/5 by vblume)]. After concentrating the fractions under
reduced pressure, a yellow residue is obtained which is stirred in 5 cm?® of




(2.7 kPa) to give 22 ng of 4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)-

ur éi*do] phenyl }-1 H-pyrrol e-3-carboxanide, in the formof a beige solid; 1H
NVR (300 MHz, (CD3)2SO, - 8, in ppm: from6.57 to 7.02 (very broad 5 m:
2H), ; 685(broadtJ-25Hz:1H);729(broadtJ-2 Hz:lH)
from 7.33 to 7.43 (m ; 7.49 (dd, J = 10.5 and 8.5 Hz I& d,
J=7.5 and \&052¢Q610849 ; 9.31 (broad 49 1 H): 9.58 RGTFRR 610¢02§6
©11.2 (broad s : 1 H; E: mz 406(M+) ‘mz = 205 (C8H3NOF4+), mz =
179 (C7THANF4+) base peak, ES+: rrlz 407 (MH+). 10 4-(4- Aminophenyl)-1
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El: mz = 20 E@MEﬁ Hb(g Hi-z = 185 (M- NH2+), miz = 157 (M -
CONH2+) . 16t hw- 44Afr4n@f§hérq@)hﬂﬂ-)ﬂ }role B-garboxdmidd Catdyoxpé atppepanedbeirpr tzar ed
in the 25f4)l W 2 g (0.769 mol) of ethyl

4-(4-nitrophg gﬁq’ QW role 3- carboxylate is added at a tenperature in
t he regi on ofA g0spansian el8. P& ((ba04mraol) Bf gthy| d-(#8@nimuphenyk)- 110wy pald- adi um
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under reduced gressure (2.7

t 10
oe o oot hrBsSRe, e rBafush At ells’ Enlednirargd ouaPrassaindy kedled
(2.7 kPa) topgessur. (Z? gPaj tet bive 4 brangs ogdiehywhicl isl Bhrified by flash
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volume)]. After concentrating the fractions under reduced pressure, a residue
20 is obtained which is stirred in-10 cm?® of diethyl ether and then filtered and
dried under reduced pressure (2.7 kPa) to give 0.02 g of 4-(4-aminophenyt)-
1H-pyrrole-3-carboxamide, in the form of a brown solid: El: m/z = 201 (M™)
base peak, m/z = 185 (M - NH,"), m/z = 157 (M - CONH,").
Ethyl" 4-(4-aminophenyl}-1H-pyrrole-3-carboxylate may be prepared in the
25 following manner:
0.2 g (0.762 mmol) of ethyl 4-(4-nitrophenyl}-1H-pyrrole-3- carboxylate is
added at a temperature in the region of 20°C to a suspension of 0.02 g
(0.188 mmol) of 10% palladium on carbon in 15 cm® of methanol. After
hydrogenating for 20 hours in an autoclave under 3 bar of hydrogen, at a
30 temperature in the region of 25°C, the reaction mixture is filtered, the catalyst
is rinsed with three times 5 cm® of methanol and then the filirate is
_concentrated to dryness under reduced pressure (2.7 kPa) to give a residue
which is stirred in 10 cm® of 'diethyi ether and then filtered and dried under
reduced pressure (2.7 kPa) to give 0.079 g of ethyl 4-(4-aminophenyl)-1H-
35  pyrrole-3-carboxylate, in the form of a brown solid; El: m/z = 230 (M™) base
peak, m/z = 202 (M — CoH4"), miz = 157 (M - CzH;0%). |




e y WD 2006/ 084996 20 PCT/ FR2006/ 000286 Ethyl 4-(4-nitrophenyl)-1

H- pyrrol e- 3-carboxyl ate may be prepared in the follow ng nmanner: A mixture
of 2.212 g (10 mml) of ethyl 4-nitrocinnamate and 1.991 g (10.2 mmol) of
togyl methyl isocyanate in solution in a mxture of 18 cnB of 5 di et hyl
sul phoxi de and 36 cnB of diethyl ether is added dropw se, t enperature
in the regi onW& 2006/084886r an ar gon at no&phere, to a BGJ@R@@WOQQZGGSH
g (12.8 mml) of sodium hydride at 60%in mneral oil in 20 cnB of diethyl
ether. After stirring for 1 hour under reflux, the reaction mixture is
taken up in t ) 1 . of; S 0;agHgous
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to dryness urﬁ!@penﬁmmﬁe@i @2@@@%ﬂlm0ﬁl qtlsa)iltm hytide 2t 9% imMmiaetal s kN

sol i d whi ch iz Rk bf efethyl eHegsmfrebrémﬁﬁ@cfbﬁﬁhe{odrebh@é\larefw'tﬁeeez?%&ﬁéﬁt hy!

acetate (3/2 by volune After concenfrati ctl unde
reduced pressTIP&Ure1SAgkgN 4P ihadphdige oid amir %%ﬁeénl ?\@d?mv\ﬁ grsafyrated; s

purlflfd 15)»/ fé@ﬁbfl‘ﬁdutim%ﬂmséiahgﬁ@hd 100 6P of el Basedte. Pﬁégaueous
concentratin e ract, ons,un eduged
i L r ophoalAE. 16 PEtAGIEs SRR SPEEYTT Bt PARES) Eb?etgﬁﬁeﬁnog ihers B ot
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mz =169 (2 CNSP%) I #\Q&
1- Acet yl - amJS%no ehf"l%ré;cr?g? qt rélg‘? uor onet hymené\%) urerdo ]eng?lgll }-1
H- pressure kPa to give a black oil which is taken up in a mixture of 75 cm

15 of water and, 50 cm® of ethyl acetate. The aqueous phase is extracted with
twice 50 cm?® of ethyl acetate. All the organic phases are combined, dried over
anhydrous sodium sulphate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) to give 2.82 g of a black solid which is purified by
flash chromatography [eluent: cyclohexane/ethyl acetate (3/2 by volume))].

20  After concentrating the fractions under reduced pressure, 1.48 g of an orange
solid are obtained, which solid is purified by flash chrométography [eluent:
dichloromethane]. After concentrating the fractions under reduced pressure,
0.78 g of ethyl 4-(4-nitrophenyl}-1H-pyrrole-3-carboxylate is obtained, in the

| form of a yeliow solid; El: m/z = 260 (M™) base peak, m/z = 215 (M - C;H;0"),

25 m/z=169 (215-NO,).

F.C F
: 0O H,NOC :
_{ NHAG
, ﬁ =
N N\_-NH

1-Acetyl-2-amino-4-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-1H-
30 pyrrole-3-carboxamide:

0.575 cm® of a 4M hydrochloric acid solution in dioxane is added at a

temperature in the region of 20°C, under an argon atmosphere, to 0.06 g

Example 2



30 pyrrol e-3-carboxam de: 0.575 cnB of a 4M hydrochloric acid solution in

di oxane is added at a tenperature in the region of 20C, under an argon

at nosphere, to 0.06 g WD 2006/ 084996 21 PCT/ FR2006/ 000286 (0. 115 mml ) of
tert-butyl 2-am no-3-carbanoyl -4-{4-[3-(2-fl uoro-5-

trifluoroneth Icghen | ) ur ei do] phenyl }pyrrol e-1-carboxylate in solution in a
m xture of 1.‘5’ R@Oé‘DB&BQQane and 1.2 cnB2bf met hanol, RETHR2006/000288 or

15 hours at a tenperature in the region of 50C, the reaction mxture is 5
concentrated to dryness under reduced pressure (2.7 kPa) to give 2-am no- 3-

b | - 4- 3 5- tiphi k ' 1 -5-
pyirore ‘ot o F iy SRS i PR e e

0.01 cn8 of WHbROMEthrPhEnyNreidirheipyFPlend carkoafdiedrindSotodle @ at a
tte_rrpe_r at ure mixtiireeof el Q:'R%Iof marté“@ﬁﬂ_ mt ﬁﬁ'@O@f ﬁié’f_ﬁér?tﬁl%ﬂﬁfterpéﬂrﬁﬁglfog_
stirring for our at a enperatyre in.the_region, o . a catalytic
quanti Uy of CIRBSHS BhebiemRaatBire D the SGioT R S ke SAORE UL =

m nut es. TBhe coraentratedrioknyness sindef rtacktedvprebstire0@F kiPaptchgive @satrit@-3- The
organi ¢ phase.J hed, Whib 4w Cce - 0 ases
are conbi ned %ér{ga'\e‘x@?’ r%gﬁ\i% (%f{dn@r@%Ctmﬁg%%ng%tﬂy‘%;teggg&u‘g{%q]bﬁﬁ]ﬁ?Egﬁgﬁ'rcﬂ%i c
phases are cdiisiraehioriggswighwist takenc g Y 25 ¢ selt ethyl cacedgige 161 sonli Gin

chl ori de sol utii RE) ; a . nd
concentrated iﬁgﬁ@sﬁg’éﬁ@eﬁﬁéﬁé Aoy E‘“?E??;k{pa Bt o Bl ArEn

of a residue MP@AEIION G L0r ¢ cuNESr N aEION 2 AR strEng, i1 hour at a
di chl or ormét hatemipseatuee i tHPBEglohwf 20PONE)chtaiid quanm?rvf@mmt is i ddieand

O b R Ao el e Aoy 5 Wb g fp e
H-pyrrol e- 3- with Em?wbﬂethyt aoktate.nkhk organihphése is whshed aVitrowise 15 cn® bH NVR
(200205 040 o i e AR B 2
(broad d, J -2csiafe. (4l thegrganiczghages :arg spmbineasin waamed ovith 54 g of 3) ;
02 (0153 pfugpchubcds Wgr, oy okihept st o Syl peond
tert-Butyl 2- ﬁgfﬁ%slg%ﬁvég%|gﬂﬁérﬁq-%@d (@nrcﬁuwt?-'%tq Arvies SREeRyFIpRRfy
) - urei do] pheprgbgyrer (¥ &Pk) der givwy 864 grey Deesidapawkidhi 8 pimfidd Ibyofiasty
21T uor o-5- 1 (VoG HabhY ThHERG oo aelhahatashinbl orra ty vawnmpepler .
i n the regi orconicentaing nbe rfractioas gomderatadosptiepressure, M.070 g ©6. RatetylBt ) of
tert- but vy 2-2inB%-f4-{52RLBRRESAN dromethylphenylureido]phenyl}-1H-pyrrole-3-
carboxamide is obtained, in the form of a yellow solid; 'H NMR (300 MHz,
(CD3)2S80, = 8 in ppm): 2.14 (s : 3H); from 5.20 to 6.10 (broad m : 1H); 6.40
(d, J = 2.0 Hz : 1H); from 6.70 to 7.60 (broad m : 1H); 7.30 (broad d, J = 8.5
Mz : 2H); 7.38 (mt : 1H); from 7.45 to 7.54 (m : 3H); 8.62 (dd, J = 7.5 and 2.5
25 Hz: 1H); 8.92 (broad s : 1H); 9.25 (broad s : 1H); 10.7 (broad s : 1H); 114
(broad s :1H); ES+: m/z = 464 (MH™). '
tert-Butyl 2-amino-3-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}pyrrole-1-carboxylate may be prepared in the following manner:
0.125 cm® of triethylamine and 0.049 cm® of 2-fluoro-5-trifluoromethylphenyl
30 isocyanate are added at a temperature in the region of 20°C, under an argon
atmosphere, to 0.07 g (0.221 mmol) of tert-butyl 2-amino-4-(4-aminophenyl)-
3-carbamoylpyrrole-1-carboxylate in solution in 2 cm® of tetrahydrofuran. After
stirring for 4 hours at a temperature in the region of 20°C, the reaction mixture
is taken up in 5 cm® of dichloromethane. The organic phase is washed with
35 twice 5 cm® of water. All the aqueous phases are combined and extracted
with 5 cm?® of dichloromethane. All the organic phases are combined, washed




3- car banoyl pyr r ol e-1- carboxylate in solution in 2 cnB8 of tetrahydrofuran.
Affér stirring for 4 hours at a tenperature in the region of 20C, the
reaction mxture is taken up in 5 cnB of dichloronethane. The organic
phase is washed with 35 twice 5 cnB of water. Al the aqueous phases are
conbi ned and extracted with 5 cnB of dichloromethane. Al the organic

phases are coM 2BA6/0849864 WO 2006/ 0849982 22 PCT/ FR200BCH(FFR2006/4P0288 cnB

of a saturated aqueous sodium chloride solution, dried over anhydrous
magnesi um sul phate, filtered and concentrated to dryness under -reduced

pressure (2. Awliag érﬁ’3 Hfvg Sutddred étguéﬁms%éﬂi%w Pl eMnfltidns riéH idviepd by
flash chromato Ln"ﬂl uent : Wi&f o) ne/ met hanol (10010 to 98/ 2 by
vol une)]. Af t%’%‘yéﬁﬂa% 3QNESHENt gl QﬂﬂjéPnF@ﬂ[ﬁ,‘@H tﬁr@yﬁﬁﬁ% undgr 077
? 0; | tert- b;Jthnelduaed r@@s@recez pakpy) ¢ - g[vé‘e [03132 é'dfgé@ drange solid which is

ri fluorome re ar bo
the form of % "3 W@%’ faro ggraﬁ:ﬁﬂg g ‘{m ome Eﬂ?if anoP fd6%
2- ani no- 45( 4- %ffzrtmphehlyrhe))] 3Aﬁta'r bamndtmtnngwe fiamtmrlsowydlm‘t eduegd préssdre,
prepared in t 9 3’1 I ovm 075 %. 5:91 ?-car% 02, g‘?r[é ?L@éh 5.
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t enper at ur e |tﬁf|t1ﬁ@nﬁ@!jy'@h36ﬂ)'2l5@d© hgny pypelast-earbexy@te s aptainedo s therl )
of 10% pal | aCFoH’ﬁ‘d?rb )f%lfoﬂp&!ld"E@i- GRB = 3595? noI After hydrogenating for
-$-Cf

17 hours in ve under bar a tepperature in
t he region of f F@Rgr(érﬁ"mrb@?bﬁayl bﬁmwrréﬁz-%bax ate jrgay

ri nsed wiloh tﬂm ﬁﬂaﬁar@@m ﬁeﬁfmﬂowfgmtahné@l and then the fi Itrate is

of tert butyi 0978 REZ3e R0 T 8O HERR RS 25 el bR vty Pl &
in the form aiyreolgd-tarhosyhtedis aHIdeM/I%t(aLOémpbzatu(edDB)!ﬁS@gloﬂOOﬁ B5Hprp;a 1. 55
(s: 9H); fro@tf&p%ﬂﬁ%ﬂ éf@égé (O’O@’f g’ oflld‘% a%aé%gé%roc?é?bgndﬁ% crﬁ3 32

(s : 1 H; from very
H : 2H); 6. 99 Mgl difter hyc ogem&tmg 17 |70l0‘§ in roautosiaveymdert 3 par Bfltyl

2-ami ngs3- owda@@@yl atta( l%rﬁpérbfd?@hlﬁnme) Eéfl)gléﬁ’ dfe25C - fy PeuctHonakfixtipRy ide
prepared in

triethyl ani n tthgﬁa@gﬁgs(j' Sdé’%" PHF%?)“"@S é jcm t‘gr%raﬂﬁéﬁ?%g?%t e
are added at f&tramnpeu:camen&ateu theryregsamdsr r2dlced miessuran2ar §Pa) to give
pyrrol e RPBxh ot ; endIE iy f‘-@*%%aﬁséf*%ﬁ\efq?°c%2ﬁ€%ﬂmﬁ% T
stirring for @rBOXmltﬁs iratheaformnyfea yellowe sohid; N NMR 6HOMHOCDR)S0,g- 5

20 in ppm}; 1.55 (s: 9H); from 4.80 to 5.35 (very broad m : 1H), 5,22 (broad s :
2H); 6.32 (s : 1H); from 6.40 to 6.85 (very broad m : 1H); 6.60 (broad d, J =
8.5 Hz : 2H); 6.99 (broad d, J = 8.5 Hz : 2H); 7.01 (broad s : 2H).
tert-Butyl 2-amino-3-carbamoyl-4-(4-nitrophenyl)pyrrole-1-carboxylate may be
prepared in the following manner:

25 0.075 cm® (0.536 mmol) of triethylamine and then 0.117 g (0.536 mmol) of di-
tert-butyl dicarbonate are added at a temperature in the region of 20°C, under
an argon atmosphere, to 0.11 g (0.447 mmol) of 2-amino-4-(4-nitropheny!)-
1H-pyrrole-3-carboxamide in suspension in 6 cm® of dichioromsthane. After
stirring for 2.5 hours at a temperature in the region of 50°C, 0.09 g

30 (0.412 mmol) of di-tert-butyl dicarbonate is added and the stirring is
maintained at a temperature in the region of 50°C for 3 hours. The reaction
mixture is taken up in 5 cm® of dichioromethane. The organic phase is
washed with three times 5 cm® of water. All the aqueous phases are
combined and extracted with 5 cm® of dichloromethane. All the organic

35 phases are combined, dried over anhydrous magnesium sulphate, filtered
and concentrated to dryness under reduced pressure (2.7 kPa) to give 0.28 g




30 (0.412 mmol) of di-tert-butyl dicarbonate is added and the stirring is
mai rit ai ned at a tenperature in the region of 50C for 3 hours. The reaction
m xture is taken up in 5 cnB of dichioronethane. The organic phase is
washed with three tines 5 cnB of water. Al the aqueous phases are

conii ned and extracted with 5 cnB of dichloromethane. Al the organic 35

phases are cONG 2806/084986 over anhydr ous2dmagnesi um sul REFR2G06/000286 and

concentrated to dryness under reduced pressure (2.7 kPa) to give 0.28 g WO
20061084996 23 PCT/ FR2006/ 000286 of a residue which is purified by flash
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- 2-amino-4-{4-nitrophenyl}-1H-pyrrole-3-carboxamide, in the form of a red-
20 brown solid; El: m/z = 246 (M™) base peak, m/z = 229 (M — NH,").
2-Amino-4-(4-nitrophenyl)-1H-pyrrole-3-carbonitrile may be preparéd in the
following manner:
0.223 g (3.375 mmol) of maionanitrile is added at a temperature in the region
of 20°C, under an argon atmosphere, to 0.5 g (2.25 mmol) of N-[2-(4-nitro-
25  phenyl)-2-oxoethyl]acetamide in solution in 15 cm® of methanol. The reaction
medium is cooled to a temperature in the region of 0°C and then 0.5 cm® of a
50% aqueous potassium hydroxide solution is added. After stirring for
15 minutes at a temperature in the region of 0°C and then for 30 minutes at a
temperature in the region of 65°C, the reaction mixture is cooled to a
30 temperature in the region of 20°C and then poured over crushed ice and
extracted with seven times 10 cm?® of dichloromethane. All the organic phases
are combined, washed with 50 cm® of a saturated aqueous sodium chloride
solution, dried over anhydrous magnesium sulphate, filtered and concentrated
to dryness under reduced pressure (2.7 kPa) to give 0.7 g of a brown solid
35  which is purified by flash chromatography [eluent: dichloromethane/methanal
(100/0 to 95/5 by volume)]. After concentrating the fractions under reduced



15 mnutes at a tenperature in the region of 0OC and then for 30 m nutes at
a “tenperature in the region of 65C, the reaction m xture is cooled to a 30
tenperature in the region of 20C and then poured over crushed ice and
extracted with seven tinmes 10 cnB of dichloronethane. Al the organic
phases are conbi ned, washed with 50 cnB of a saturated aqueous sodi um
chloride sol\WQ 2006/0B4896 over anhydr ous 2dgnesi um sul JHGTHR2006/60@286:nd
concentrated to dryness under reduced pressure (2.7 kPa) to give 0.7 g of
a brown solid 35 which is purified by flash chromatography [el uent:

the 1 ractt ondtosame. 0268 4, Yo Satlns e ikl libnid 65 SaReAMIEC I 1Y
0.265 g of 2-chimimedsin thenfarmophadypwnisaldpfrlr aVe =322& (Monbese|regks m/z =
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the regi q8 ofN23GRrdbrem%R-oxoethyljacetamide, in the form of a yellow solid;

ES+: m/z = 223 (MH").
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Example 3

20 2-Formylamino-4-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-1H-
pyrrole-3-carboxamide: '
0.081 cm?® of triethylamine and 0.084 cm?® of 2-fluoro-5-trifiuoromethylphenyl
isocyanate is added at a temperature in the region of 23°C to 0.125¢g
(0.578 mmol) of 2-formylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide

25 in solution in 15 cm® of tetrahydrofuran. After stirring for 16 hours at a
temperature in the region of 23°C, the reaction mixture is concentrated to
dryness under reduced pressure (2.7 kPa). The residue is then diluted in
50 cm® of ethyl acetate and then washed with twice 50 cm® of water and
50 cm® of a saturated aqueous sodium chloride solution. The organic solution

30 is dried over anhydrous magnesium sulphate and treated with 3S black,
filtered and concentrated to dryness under reduced pressure (2.7 kPa) to give

" 0.115 g of an oily solid which is purified by flash chromatography [eluent:

dichloromethane/methanol/acetonitrile  (95/2.5/2.5 by volume)]. After



(0.578 mmol ) of 2-fornyl am no-4-(4-am nophenyl)-1 Hpyrrol e-3-carboxam de
257i*'n solution in 15 cnB of tetrahydrofuran. After stirring for 16 hours at
a tenperature in the region of 23C, the reaction mxture is concentrated
to, dryness under reduced pressure (2.7 kPa). The residue is then diluted
in *50 cnB of et héb acetate and then washed with twice 50 cnB of water and

50 cnB of a SWQI2008/@848880ous sodi um chl 028 de sol uti on. PGRER2QQE/000286

solution 30 is dried over anhydrous magnesi um sul phate and treated with 3S
bl ack, filtered and concentrated to dryness under reduced pressure (2.7

kPa) t i f hed, f
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"1H); 10. 8514prHQe 11.45 (broad s, 1 H).
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prepared in t%Eorravtammzj myropreny Y-pyrroldipapbgxagpide - may  be
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to dryness unfféer hysiogenatinnetos & boyrs. in aa:@gtostavgrur@em 21bar ¢f lyrdrogen, at a
2-fornyl gmi nQeﬂTdeﬁla@% wm@r@dran &f Qsmrﬂhel reaén@@hh%a@rsiﬁrterea iH%,ecé@ly@t Of a
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in the fol | owregnremiide’t NMR (400 MHz, (CD3)SO, — 3 in ppm) 5.13 (broad s, 2H);

20 5.43 {broad m, 1H) 6.27 (d, J = 2.5 Hz, 1H); 6.60 (d, J = 9.0 Mz, 2H); 6.80
(broad m, 1H); 6.99 (d, J = 9.0 Hz, 2H); 8.34 (d, J = 1.5 Hz, 1H); 10.9 (broad
s, TH); 11.25 (broad s, 1H)
2-Formylamino-4-{4-nitrophenyl)-1H-pyrrole-3-carboxamide may be prepared
in the following manner; '

25 A solution of 2 cm® (52.9 mmol) of formic acid in 5 cm® (52.9 mmol) of acetic
anhydride is added, at a temperature close to 25°C, to a solution of 0.3 g
(1.21 mmol) of 2-amino-4-(4-nitrophenyl)-1H-pyrrole-3-carboxamide in 5 cm®
of absolute ethanol. After stirring for 2 hours at this temperature, the reaction
medium is poured into 100 cm® of water. The suspension is then filtered. The

30 solid is drained, dried to give 0.257 g of 2-formylamino-4-(4-nitrophenyl)-1H-
pyrrole-3-carboxamide in the form of a green powder. 'TH NMR (400 MHz,
(CD3)S0, — & in ppm), from 6.22 to 8.53 (very broad m, 2H); 6.78 (d, J = 3.0
‘Hz, 1H); 7.64 (d, J = 9.0 Hz, 2H); 8.19 (d, J = 9.0 Hz, 2H}; 8.32 (d, J = 1.5 Hz,
1H); 10.55 (broad s, 1H); 11.6 (broad s, 1H).

35  2-Amino-4-(4-nitrophenyl}-1H-pyrrole-3-carboxamide is  prepared  as
described in Example 2:



25 A-solution of 2 cnB (52.9 rrrml) of formic acidin 5 cnB8 (52.9 mmol ) of
acetic anhydride is added, at a tenperature close to 25C, to a solution of
0.3 g (1.21 nmol) of 2-am no- 4- (4-nitrophenyl)-1 H pyrrol e-3- car boxam de
in, 5 cnB of absolute ethanol. After stirring for 2 hours at this
terrperature the reaction mnmediumis poured into 100 cnB of water.

suspensi on i SWMChR06/0BA8PEd. The 30 soli d26s drai ned, d?Cé'H:R%O@WO@OmQS? g

of 2-fornyl am no-4-(4-nitrophenyl)-1 H pyrrol e-3- carboxanide in the form
of a green powder. 1H NWMR (400 MHz, (CD3)2SO - 8 in ppm, from®6.22 to
8.53 (very broad m 2H) 6 78 (d, J =3.0 Hz, 1 H; 7.64 (d, J = 9.0 Hz,
2H); 8.19 (d, J_pieg 8.32 (d, J =1,5 Hz, .1 H); 10.55 (broad s,
1 H; 116( 352Amno4(4 nltrophenyl) 1

H- pyrrol e- 3- car boxanmi de |s as descrlberg_‘ln Exanple 2: r r WO
2006/ 084996 26 PCT/ FR2006/ 0 .- le 4 RGC/FXONHKHCH HNH
2-1sobutyrylam no-4-{4-[3-(2-fluo - r|quoro th',g}lp yl ) ur ei do] phenyl } -
1 H 5 pyrrole-3-carboxanm de: O. 07 { gl ) bf
2-fluoro-5-trifluoronethyl phenyl |soc ng gledOat a tenperature in
the region of 25C to 0.125 g (0.436 mmol)

2-i sobut yr yI 3214Subunyrylemno%%{&{/z-ﬂuord-ﬁ-pn;rﬁium'bme:ﬁhyiphlerwmnrelde]pherwd}l-utl-l on
in 15 cn§ ﬁ?&lé?h%%é?&?ﬁ'\% After stirring for 17 hours at a tenperature

in the 10 re he"Teaction mxture is concentrated to dryness

under reduced-Opf &8%ur8.435 mmabh)of Brlupresh-gifkiaremetfafipkenylt isecyanaie des of
ethyl acetat eadﬁééi at ReferMBeraftreVint thet FodioR dffzemj ¢-0.70% 090 (@386 CmadIYof on

iy s under R e a Sy SheSebls T p ol Sy oMo, anifan n ' ©
crystallized 15 ormﬁaafde&aﬁﬁdmfurancmﬂeﬁmmfgef@tmhoaucseataaaempemww (@80 by
271 sobut yPy1 2eeis o 25 InE S qctkin bRl s APtsPafaerp divasin ynder reduced
“ur ei do] phenyl{-}l’eisuﬂem?r? &Pa). 3Tlmr¢m&w&najmensdlbme®méa cmi afrathfloacatate amtr eam
29,40 7oL Myt Mol GBS H12ygRiE e S tyRIR fSonsts
- 5in ppm, aphwquq)s magnegiup su@;ﬂ;ate,zfl re n@nqnpncgwt@e@t;pdémnq?s un er
- reduced pressure (2.7 kPa) to give a residue which is crystallized from & cm®
15  of a cyclohexane/ethyl acetate mixture (70/30 by volume). After filtration and
drying, 0.096 g of 2-isobutyrylamino-4-{4-{3-(2-flucro-5-triflucromethylphenyi)-
ureido]phenyl}-1H-pyrrole-3-carboxamide is obtained in the form of a cream
solid melting at 196°C. IR (KBr), 3472; 3384; 1667; 1594; 1546; 1443; 1340;
1313; 1198; 1167; 1120; 1070; 937 & 614 c¢cm”. '"H NMR (400 MHz,
20 (CD3)SO, — §in ppm), 1.17 (d, J = 7.0 Hz, 6H); 2.61 (m, 1H); 5.62 (broad m,
1H); 6.40 (d, J = 2.5 Hz, 1H); 7.00 (broad m, 1H); 7.30 (d, J = 9.0 Hz, 2H);
7.39 (m, 1H); 7.49 (m partially rasked, 1H); 7.51 (d, J = 9.0 Hz, 2H); 8.62
(dd, J = 2.5 and 7.5 Hz, 1H); 8.99 (broad s, 1H); 9.32 (broad s, 1H); 10.95
(broad s, 1H); 11.45 (broad s, 1H).

25
2-lsobutyrylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide may  be
prepared in the following manner:
0.33g (1.04 mmol) of 2-isobutyrylamino-4-(4-nitrophenyl)-1H-pyrrole-3-
carboxamide is added at a temperature in the region of 25°C to a suspension
30 of 0.047 g (0.0446 mmol) of 10% palladium on carbon in 25 cm?® of methanol.
After hydrogenating for 3.5 hours in an autoclave under 2 bar of hydrogen, at
a temperature in the region. of 25°C, the reaction mixture is filtered, the
catalyst is rinsed with three times 5 cm® of methanol and then the filtrate is




1H); 6.40 (d, J = 2.5 Hz, 1H); 7.00 (broad m 1H); 7.30 (d, J = 9.0 Hz,
2H)* 7.39 (m 1 H; 7.49 (mpartially masked, 1 H; 7.51 (d, J = 9.0 Hz,
2H); 8.62 (dd, J = 2.5 and 7.5 Hz, 1 H); 8.99 (broad s, 1 H); 9.32 (broad

s,.1l H; 10.95 (broad s, 1 H); 11.45 (broad s, 1 H). 25
2- Isobutyryl am no-4- (4- am nophenyl )-1 Hp rrole 3- car boxam de nm

prepared in tWO 2B06/684896 manner: 0.33 g 47. 04 nmmol ) of PCT/FR200 /000236

2-isobutyryl am no-4-(4-nitrophenyl)-1 Hpyrrol e-3- carboxam de is added at
a tenperature in the region of 25C to a suspension 30 of 0.047 g (0.0446

mol) of 10%RaceAthEA e;ndrgﬁéé@nnaar ?e%ua@% d&éﬁmf@mkpaf{&@we&yﬁ sh&ti ng
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(broad m 1H)H1)1 é?b@a@dﬁ, 1ﬁ] 9 0 Hz, 2H): ’11 05 (broad s, lH) ’11 3 (br oad

s, 1 H. 110 Zz-lstmw rammmmmr ﬁﬂrbﬁhanymarbhpwblb 3-chttuansibie- 3- ariboxase de
may be prep ﬁ 3 %O\M ner 0.260 cnB (1.86 nmml) of
triethylam ng&g 8 '5 ﬁeé "('Bg I) of isobutyryl chloride are added,
at a tenperatue0 chﬁseﬁt&ﬁ 2EQI) tof aristiyiamime cind 00.298¢n¢D. @303mwhdl) obf
2-am no-4-(4- I

Cetr ahydr o1£ o I%Bﬁtgﬂﬁﬁﬂ%lrﬁe%péﬂc#e% %Hg t%ﬁ{lﬁé%f?]?é %ﬁ)éenltoenpe ; t? @s:ﬂay?‘n of
reaction mediQABis(Cc®h suneh &f dtarinatfyideaisophery))-A Bdpiaeleri-earboxamide iry

kPa) to gikve %5 eﬁélcﬁtt@trahydﬂafurénsnﬁéf @.ﬂrrlrrg & mo@ffs éﬂaﬁrﬁt@ﬁ rggre, the
extracted with tw ce 50, cnB, of e or is dried
e by SBatHA ERR o NGB ofon ArESS il trrsﬁeae oPERSPHER s
under 20 redy2etikiPapss wiee (2 rdsida)whichgisvetiPed5ngs®fem® of water and then
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of a green po
anhydrous magnesium sulphate, filtered and concentrated to dryness under

20 reduced pressure (2,7 kPa) to give 0.35 g of 2-isobutyrylamino-4-(4-nitro-
phenyl)—1H-pyrroie-Sécarboxamide in the form of a green powder. '"H NMR
(400 MHz, (CD3),S0O, — 8 in ppm) 15 (d, J = 7.0 Hz, 6H); 2.64 (m, 1H); from
6.50 to 8.50 (very broad m, 2H); 6.79 (d, J = 2.5 Hz, 1H); 7.64 (d, J = 9 0 Hz,
2H); 8.19 (d, J = 9.0 Hz, 2H); 10.45 (broad s, 1H); 11.65 (broad s, 1H).

25 2-Amino-4-(4-nitrophenyl)-1H-pyrrole-3-carboxamide  is  prepared as
described in Example 2.

Example 5

N \NHO

30  2-Butyrylamino-4-{4-[3-(2-fiuoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide;
0.096 cm® (0.671 mmol) of 2-fluoro-S-trifluoromethylphenyl isocyanate is
added at a temperature in the region of 25°C to 0.207 g (0.610 mmol) of 2-



(d, J =7.0 Hz, 6H; 2.64 (m 1 H); from
6.50 to 8.50 (very broad m 79 (d, J =2.5H, 1 H; 7.64 (d, J =
9.0 Hz, 2H) 8.19 (d, J = 9.0 Hz, 2H); 10.45 (broad s, 1 H); 11.65 (broad
s, .1 H) 25 2- Ami no- 4- (4- n|t rophenyl)-1 H pyrrole-3- carboxam' de is prepared
as “described in Exanple 2. Exanple 5 F3BCF ONH2 H H NH 3
2- But yryl ani nWQZPQG/PQ“?QGfI uoro-5-trifl ud8 orret hyl phenyP&IfERZﬂﬂﬁ!ﬂ@ﬂ%@ 1H
- pyrro |l e-3-ca rboxa mid e: 0.096 cnB (0.671 mmol) of
2-fluoro-5-trifluoronethyl phenyl |socyanate |s added at a tenperature in

t he regi on of 8499
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in sol ution 4P c®) Arigtra yerefyrany @F'Hﬂ"g fﬁrt QIS aéoﬁg}emﬁra@r%wae at a
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-Sin ppm 15 carbéxarfide & ebfairedHin tfsHforml.obdk Crean? Kolid2meRingt at 218°C. R Hz,

e f’dﬁoj(ﬁfg@g) 47(:%;%38?‘? A7t de28, 7 5;5% B { dlf 0. 111?‘3H)
7.51 (d, J = W68 14262AP705820; B%ﬁamJ P52H£3 aiz ; = DEPRMY oad

3’ Bﬁt ;? §/|1§m3§) QQr(PQJd- g. 5 (i')—leBH 1964 (n tmﬂrp)agl SéB gtlg 7. 51|J|z42|g§>:]i5;e@ !s‘arc.eﬂdrﬂfil)O - gg
in the foll Ov\ﬁ-,l,)g en:,g%zg} _pge5n¥|2 1lll H?%% {broad m, ?HSJO'}(%B] g =%, (??12 pZP%
7.38 (m, 1H); 7.49 (m partially masked, 1H); 7.51 (d, J = 9.0 Hz, 2H); 8.61
(dd, J = 2.5 and 7.5 Hz, 1H); 9.05 (broad s, 1H); 9.38 (broad s, 1H); 10.8
{broad s, 1H); 11.4 (broad s, 1H).
20  2-Butyrylamino-4-(4-aminophenyl}-1H-pyrroie-3- carboxamnde may be
prepared in the following manner: _ |
0.195g (0.61 mmol) of 2-butyrylamino-4-(4-nitrophenyl)-1H-pyrrole-3-
~ carboxamide is added at a temperature in the region of 25°C to a suspension
of 0.068 g (0.064 mmol) of 10% palladium on carbon in 20 cm® of methanol.
25 After hydrogenating for 5 hours in an autoclave under 2 bar of hydrogen, at a
temperature in the region of 25°C, the reaction mixture is filtered, the catalyst
is rinsed with twice 10 cm® of methanol and then the filtrate is concentrated to
dryness under reduced pressure (2.7 kPa) to give 0.207 g of 2-butyrylamino-
4-(4-aminophenyl)-1H-pyrrole-3-carboxamide, in the form of a cream solid. 'H
30 NMR (400 MHz, (CD3)2S0, — 8 in ppm) 0.94 (t, J = 7.5 Hz, 3H); 1.63 (m, 2H);
2.37 (t, J = 7.5 Hz, 2H); 5.11 (broad s, 2H); from 6.05 to 8.45 (very broad m,
.2H); 6.24 (d, J = 2.5 Hz, 1H); 6.60 (d, J = 8.5 Hz, 2H); 6.99 (d, J = 8.5 Hz,
2H); 10.8 (broad s, 1H); 11.3 (broad s, 1H). '
2-Butyrylamino-4-(4-nitrophenyl)-1H-pyrrole-3-carboxamide may be prepared
35 in the following manner: : :

(400|sz (CD3)2S0O, - 8 in pm) 15

2H): 6.
n
|



0.195 g (0.61 nmml) of 2-butyrylam no-4-(4-nitrophenyl)-1 H-pyrrole 3-
carBoxam de is added at a tenperature in the region of 25C to a suspension
of 0.068 g (0.064 nmol) of 10% pal | adi um on carbon in 20 cnB8 of nethanol.
25.After hydrogenating for 5 hours in an autoclave under 2 bar of hydrogen,
at 4 tenperature in the region of 25C, the reaction mixture is filtered,

the catal yst Wi:2006/884996t h twi ce 10 cnB2Df net hanol oRGTIFR20Q6/000286 r at e

is concentrated to - dryness under reduced pressure (2.7 kPa) to give 0.207
g of 2-butyrylam no- 4-(4-am nophenyl)-1 H pyrrole-3-carboxam de, in the
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Example 6

20  2-(3-Cyclopentylpropionylamino)-4-{4-[3-(2-flucro- 5—tnfluoromethylphenyl)
ureido]phenyl}-1H-pyrrole-3-carboxamide:
0.072 em® (0.50 mmol) of 2-fluoro-5-trifluoromethylphenyl isocyanate is added
at a temperature in the region of 25°C to 0.170 g (0.50 mmol) of 2-(3-cyclo-
pentylpropionylamino)-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide in

25 solution in 20 cm® of tetrahydrofuran. After stirring for 48 hours at a
temperature in the region of 25°C, the reaction mixture is concentrated fo
dryness under reduced pressure (2.7 kPa). The residue is then diluted in
50 cm® of ethyl acetate and then washed with 50 cm® of water and 50 cm? of
a saturated aqueous sodium chioride solution. The organic solution is dried

30 over anhydrous magnesium suiphate, filtered and concentrated to dryness
under reduced pressure (2.7 kPa) to give a residue which is purified by flash
chromatography [eluent; dichloromethane/methanolfacetonitrile (85/2.5/2.5 by




HN (D HNHO20

2- ZS Cycl opent yl propi onyl am no) - 4-{4-[ 3-(2-fl uoro-5- tl’lf| uor onet hyl phenyl ) -
ur ei do] phenyl }-1 H pyrrol e-3-carboxam de: 0.072 cnB (0.50 mwol ) of

2-{1 uoro-5-trifluoronethyl phenyl isocyanate is added at a tenperature in
t he *region of 25C to 0.170 g (0.50 mmol) of 2-(3-cyclo-

pentyl pr opi onMQiRPABA84908- am nophenyl ) - 134 pyr r ol e- 3- cREFHRZ006/000288

solution in 20 cnB of tetrahydrofuran. After stirring for 48 hours at a
tenperature in the region of 25C, the reaction mxture is concentrated to
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(t, J =8.0 5. 56 (broad m 1H); 9 (d = 2.5 Hz, ; 7.09

(broad m 1H)1 by (d. J=9.0 H, 2H: 738(m 1H) 749(m partial ly
masked, 1H); 27-($£y(chhpemt3¢p®p®>rwammd) 4 aémlriaiﬂlenyl)ﬂ B-pyrete3tatbelz, 10 1

H; 9.00 (br 0% ? are% ”?f%héﬁg'f&q\ﬂngn ﬁ]nam no) 8 (broad s, 1 H) 11 4

(broad s, cl opentyl propi 4 (4-am nophen ) -
H pyrrol e- 3 26@>@ (b dempl qfr%ffapw@lomnwwéopl@nykamlng)ﬂ«e{ﬂﬁé&roplmemmU
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filtered, the catalyst is rinsed with twice 10 cm® of methanol and then the -
20 filtrate is concentrated to dryness under reduced pressure (2.7 kPa) to give
0.151 g of 2-(3-cyclopentylpropionylamino)-4-(4-aminophenyl)-1H-pyrrole-3-
carboxamide, in the form of a brown powder. 'H NMR (400 MHz, (CD5)SO, -
S in ppm) 1.08 (m, 2H); from 1.39 to 1.84 (m, 9H); 2.39 (t, J = 8.0 Hz, 2H);
5.14 (broad s, 2H), from 6.20 to 7.50 (very broad m, 2H); 6.23 (d, J = 2.5 Hz,
1H); 6.59 (d, J = 8.5 Hz, 2H); 6.99 (d, J = 8.5 Hz, 2H); 10.9 (broad s, 1H);
11.3 (broad s, 1H) . |
2-(3- Cyclopentylproplonylammo)-4 -(4-nitrophenyl)-1H- pyrrole -3-carboxamide
may be prepared in the followmg manner:
0.171 cm® (1.22 mmol) of triethylamine and 0.098 mg (0.61 mmol) of
3-cyclopentylpropionyl chloride are added, at a temperature close to 25°C, to
a solution of 0.15 g (0.61 mmol) of 2-amino-4-(4-nitropheny!)-1H-pyrrole-3-
carboxamide in 25 cm® of tetrahydrofuran. After stirring for 16 hours at this
temperature, the reaction medium is concen-trated to dryness under reduced
pressure (2.7 kPa) to give a residue which is stirred in 40 cm® of water and
then extracted with three times 40 cm?® of ethyt acetate. The organic phase is
washed with 80 cm® of a saturated aqueous sodium chioride solution, dried




20 filtrate is concentrat ed to dryness under reduced pressure (2.7 kPa) to
givé 0.151 g of 2-(3-cycl opentyl propi onyl am no) - 4- (4- am nophenyl ) - 1

H pyrrol e-3- carboxam de, in the formof a brown powder. 1H NMR (400 MHz,
(CDB)ZSO - S in pprr) 1.09 (m 2H) from1.39 to 1.84 (m 9H); 2. 39 (t J =
8.0 Hz, broad s, from6.20 to 7.50 (veré br oad

6.23 (d, WQSZOQ 5/0849961H) : . 6 59 (d, J3E 8.5 Hz, 2H)P EII@ZQQ;SIOOO% S Hz,
2H) ; 109(broads 1 H; 113(broads 1H) .
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filtered and zﬂmﬁgw- Ero%z‘ﬁ Wﬂ%?xérrwéd@fcaF %ﬁéeprer‘ésurg eﬂ:% kpaésto

give 0.218 g of 2 pt onyl.am no)-4-(4-nitr
H- pyrrol e-3-c‘%3&5;? Hiiry X?H“R?u@ formof a green powder. 1H NNR (400 M—lz,

(CD3)280108|n ppm 1.11 (m 2H); fromb5 1.42 to 1.65 (m 6H); from1.69 to
1,86 (m 3H); E 39%2 J —8 0 Hz, 2H); from 6.17 to 8.50 (very broad m
2H); 6.79 (d, ’53 7.63 (d, J =9.0 Hz, 2H); 8.18 (d, J = 9.0
Hz, 2H); 10. 3}-50 F1|—|); 116(_'broads 1 H

2- Ami no- 4- (4-1r't r op car xam de i s prepared as _
FSCHN/ON HNH
f uor o-5-trifluoronet hyl phenyl )

descri bed in Exanple 4’4&)

2- (Cycl opr opy! car bonyha

ur ei do] phenyl }-1 H pyrroIHa 3
2-(Cyclopropylcarbonylamino)-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-3-carboxamide
2-(Cyclopropylcarbonylamino)-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-

ureido]phenyl}-1H-pyrrole-3-carboxamide may be prepared as described as

described in Example 4 from 2-amino-4-(4-nitrophenyl}-1H-pyrrole-3-

carboxamide and cyclopropylcarbonyl chloride. ES+: m/z = 490 (MH").

Exampie 8

F

\NH 0'

2-Pivaloylamino-4-{4-[3-(2-fluoro-5- trlfluoromethylphenyl)ureldo]phenyl} 1H-
pyrrole-3-carboxamide :
2-Pivaloylamino-4-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-1H-
pyrrole-3-carboxamide may be prepared as described in Example 4 from
2-amino—4-(4-nitropheny[)-1H-pyrro!e-B-carboxamide and pivaloyl chloride:
ES+: m/z = 506 (MH"). | -




15 2-(Cycl opropyl carbonyl-am no)-4-{4-[3-(2-fluoro-5-trifluoromethyl phenyl) -
ur éi*do] phenyl }-1 H pyrrol e- 3-car boxam de nay be prepared as described as
described in Exanple 4 from 2-am no-4-(4-nitrophenyl)-1 H pyrrole-3-

caf boxam de and cycl opropyl carbonyl chloride. ES+: nfz = 490 (MHd"'). 20
Exartple 8 F3 / FNH2 CN H~ OH NH

2- Pi val oyl ani W& 2006/0B4986-f | uor o- 5-tri f | 3dr onet hyl pherRCYIFR2006/00@286 } - 1H
- pyrrol e-3-carboxam de

2- Pi val oyl am no-4-{4-[3-(2-fluoro-5-trifluoromethyl phenyl)ureido] phenyl} 1
H 25 pyrrol eafa,ﬁg[gxam de may be prepared as described in Exanple 4 from
2-am no- 4- (4 nitrophenyl)-1 H pyrrol e-3-carboxam de and pi val oyl chloride
ES+: mz = 50 @ (
HN HN NH

2- (2- Di et hyl am noace

ur ei do] phenyl }-1 H pyrﬁ
2- (2- Di net hyl am noacetyl a
ur ei do] phenyl }-1 H pyrrol e- 3-tarboxam de rray be prepared as descrl bed in
Exanmpl e 4 fr 2Dty eﬂ'n(n%aﬁet M%«tgz:ﬂudsr@@-tramm F)n

di net hyl gl yci ne | d ck,Nﬂ[‘l de (MH). 10 Exanple 10 F3C F O
NH2 ~O NHAc Y ?J’A@‘? oxamite

ino-4-{6-[53- (2{2 Dlmemyﬁmmobbetyllammﬂ)w {#rEr{a-fldanoed-thiflunyomethylShenyl)- 1

H-pyrrol e-3- GRERRIHBAM- 1H-pyrrole-3-carboxamide may be prepared as described in
Example 4 from 2-amino-4-(4-nitrophenyl)-1H-pyrrole-3-carboxamide and
dimethylglycine acid chioride ES+: m/z = 507 (MH™).

=)
O

10  Example 10

2-Acetylamino-4-{8-[3-(2-fluoro-5-trifluoromethyiphenylureidojpyridin-3-yl}-
1H-pyrrole-3-carboxamide: _
- 0.068 cm® (0.466 mmol) of 2-fluoro-5-trifluoromethylphenyl isot:yanate is

15 added at a temperature in the region of 23°C and under an argon atmosphere
to 0.11 g (0.424 mmol) of 2-acetylamino-4-(6-aminopyridin-3-yl)-1H-pyrrole-3-
carboxamide in solution in 20 cm? of tetrahydrofuran. After stirring for 1 hour
at a temperature in the region of 20°C, 0.058 cm® (0.424 mmol) of
triethylamine is added to the medium. The reaction mixture is then stirred for

20 18 hours at this temperature and then concentrated to dryness under reduced
pressure (2.7 kPa). The residue is purified by flash chromatography [eiuent:
dichloromethane/methancl (95/5 by volume) and pure ethyl acetate gradient].
After concentrating the fractions under reduced pressure, 0.013 g of
2-acetylamino-4-{6—[3—(2-ﬂuoro—5¥tr'rﬂuoromethylphenyl)ureido]pyridin—3—y|}-

25  1H-pyrrole-3-carboxamide is obtained in the form of a white solid. ES+: m/z =
466 (MH"). S
2-Acetylammo-4 (6-aminopyridin-3-yl)-1H- pyrrole -3-carboxamide may be
prepared in the following manner: '



0.068 cnB (0.466 mml) of 2-fluoro-5-trifluoronmethyl phenyl isocyanate is
15" added at a tenperature in the region of 23C and under an argon

at nrosphere to 0.11 g (0.424 mol) of

2-acetyl am no- 4- (6-am nopyridin-3-yl)-1 Hpyrrole-3- carboxam de |n

sol dtion in 20 cnB of tetrahydrofuran. After stirring for 1 hour

tenper at ure | WQ 280B4849860f 20C, 0.059 c3B (0.424 mol ?CEWFRZWG!JWQ&% ne

is added to the nedium The reaction mxture is then stirred for 20 18
hours at this tenperature and then concentrated to dryness under reduced
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| a saturated aqueous sodium chloride solution, dried over anhydrous
magnesium sulphate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa) to give 0.15 g of 2-acetylamino-4-(6-nitropyridin-3-yI}-1H-
pyrrole-3-carboxamide in the form of a green powder. 'H NMR (400 MHz,

25  (CDg3)2S0, - 8 in ppm) 2.11 (s, 3H); 6.90 (broad m, 2H); 6.95 (d, J = 3.0 Hz,
1H); 8.13 (dd, J = 2.5 and 8.5 Hz, 1H); 8.27 (d, J = 8.5 Hz, 1H); 8.65 (d, J =
2.5 Hz, 1H); 10.2 (s, 1H); 11.7 {broad m, 1H).
2-Amino-4-(6-nitro-3-pyridyl)-1H-pyrrole-3-carboxamide may be prepared in
the foliowing manner;

30 4.5 cm® of concentrated sulphuric acid are added to 0.17 g (0.742 mmol) of
2-amino-4-(B-nitro-3-pyridin-3-yl)-1H-pyrrole-3-carbonitrile at a temperature in
the region of 5°C. The mixiure is heated at a temperature in the region of
85°C for 1 hour under an argon atmosphere. After having cooled the reaction
mixture to 5°C, it is poured over crushed ice and 30 cm® of water. This

35 solution is poured over a solution of 300 cm? of tetrahydrofuran and 15 cm?® of
pyridine. After stirring for 5 minutes, the organic phase is washed with 30 cm?®



20,200 cnB of ethyl acetate and then washed with 50 cnB of water and 50 cnB
of * fa saturated aqueous sodium chloride solution, dried over anhydrous
magnesi um sul phate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa) to give 0.15 g of

2-acet yl anmi no- 6-nitropyridin-3-yl)-1 H pyrroIeSCarbo amde in the
formof a gre® Péﬁﬂﬂl@ﬁ % NMR (400 MHz, 3% (cD3)2so, -PET/ %?96/090 286 (s
3H); 6.90 (broad m 2H); 6.95 (d, J = 3.0 Hz, 1 H); 8.13 (dd, J = 2.5 and
8.5 Hz, 1 H; 827 (d, J =85 Hz, 1 H; 865(d J = 2.5 Hz, 1H),102
(s, 1 H; 1l.¢f Edrsangrafdd 1ad‘1‘)eou% "éﬁﬁﬂﬁn‘lclﬁlﬁnﬂété@lu%m’éh&’fr‘)enl drled over
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cool ed thé redditiilon mixture to 5C, it is poured over crushed ice and 30
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ni t ropyndi n- oxoet acetam de in solutiagn ano
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The reaction hﬁélhﬂ#‘ﬁ satc%éﬁa@@eﬁfuﬁfv‘ iR ragieneot ﬁ5t(heth%é¢%¢f'%‘f MIGUERdS t hen
0.1 cnB afs a &Qﬁieﬁtrtmwm mhé§§unahhwm@éuqﬁe§surst(2crnkn>§) asglatbn dituted in
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: under reduced pressure (2.7 kPa) to give 0.043 g of 2-amino-4-(6-nitropyridin-
20 3-yl)-1H-pyrrole-3-carbonitrile in the form of a brown solid. ES+: m/z = 230
| (MH*). |
N-[2-(6-Nitropyridin-3-yl)-2-oxoethyllacetamide may be prepared in the
following manner: -
1.575 cm® (16.66 mmol) of acetic anhydrlde and then 1.367 g (16.66 mmol) of
25  sodium acetate in solution in 3 cm® of water are added at a temperature in the
region of 5°C to 1.05 g (4.166 mmol) of 2-amino-1-(6-nitropyridin-3-yl)-
ethanone in solution in 25 cm® of water. After stirring for 3 hours at 5°C, the
reaction mixture is extracted with three times 10 cm?® of ethyl acstate. All the
organic phases are combined, washed with 30 cm® of a saturated aqueous
30  sodium chloride solution and then dried over anhydrous magnesium sulphate,
filtered and concentrated to dryness under reduced pressure (2.7 kPa) to give
0.618 g of N-[2-(6-nitropyridin-3-yl)-2-oxoethyllacetamide, in the form of a
yellow solid. 'H NMR (400 MHz, (CD3),SO, — & in ppm) 1.90 (s, 3H); 4.66 (d,
J =45 Hz, 2H); 8.37 (broad t, J = 4.5 Hz, 1H); 8.43 (d, J = 8.5 Hz, 1H); 8.68
35 (dd,J=2.0and 8.5 Hz, 1H); 9.16 (d, J = 2.0 Hz, 1H). '




and 10 cnB of a saturated aqueous sodium chloride solution and then dried
over anhydrous magnesi um sul phate, filtered and concentrat ed to dryness
under reduced pressure (2.7 kPa) to give 0.043 g of

2-am no-4-(6-nitropyridin 20 3-yl)-1 Hpyrrole-3-carbonitrile in the form
of 4 brown solid. ES+: mz = 230 (MH).

N-[ 2- (6- Ni t r OMQ 2806/0849DG- 2- oxoet hyl ] ace3@ni de may be PEEFR2Q06/400286

foll owi ng manner: 1.575 cnB (16.66 mml) of acetic anhydride and then 1. 367
g (16.66 mmol) of 25 sodium acetate in solution in 3 cnB of water are
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ES+: mz = 1§20@8mmol) of 1-(6-nitropyridin-3-yl)ethanone in 60 cm® of tetrahydrofuran,
20  at a temperature in the region of 20°C. After heating under reflux for 36 hours,
the reaction mixture is concentrated to dryness under reduced pressure
(2.7 kPa) ‘and then purified by flash chromatography [eluent: pure
dichloromethane]. After concentrating the fractions under reduced pressure,
1.7 g of 2-bromo-1-(6-nitropyridin-3-yi)ethanone are obtained in the form of a
25  white powder. ES+: m/z = 246 (MH").
1-(6-Nitropyridin-3-yl)ethanone may be prepared in the following manner:
1.14 g (1.99 mmol) of bis(dibenzylideneacetone)palladium and 10.1 g
(49.75 mmol} of 5-bromo-2-nitropyridine are added at a temperature in the
region of 20°C under an argon atmosphere to a solution of 1.044 g
30 (3.98 mmol) of triphenylphosphine in 10 cm® of toluene. After stirring for 15
minutes at this temperature, a solution of 16.9 cm® (49.75 mmol) of 1-ethoxy-
vinyltributyltin in 60 cm?® of toluene is added. After heating under reflux for
15 hours, the reaction medium is cooled to 20°C and then poured into
500 ecm® of a 1N hydrochloric acid solution and stired for 16 hours at this
35 temperature. The medium is then extracted with three times 150 cm?® of ethyl
acetate. The organic phases are combined and then washed with 300 cm? of



2- Bronmp- 1- (6-nitropyridin-3-yl)ethanone may be prepared in the foll ow ng
mahner: 7.28 g (40.92 mmol) of N-bronpsuccininm de are added to a sol ution
of 3.4 g (20.46 mml) of 1-(6-nitropyridin-3-yl)ethanone in 60 cnB of
tefrahydrofuran, 20 at a tenperature in the region of 20C. After heating
undér reflux for 36 hours, the reaction mxture is concentrated to dryness
under reducedM§) 3086/084988. 7 kPa) and the¥bpurified by PEX éﬁngﬁﬂggéﬁ

[eluent: pure dichloronmethane]. After concentrating the fractions under
reduced pressure, 1.7 g of 2-brono-1-(6-nitropyridin-3-yl)ethanone are
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500 cnB8 of a 312/ Hgdibghl oric acid solution and stirred for 16 hours at

aphy

this 35 tenperature. The nmediumis then extracted with three tines 150 cnB
of ethyl acetate. The organi ¢ phases are conbi ned and then washed with 300

cn8 of WD 200%1@9%6 36 PCTI FR2006/ 000286 water, dried over anhydrous

nagne3|un1sul at |I ered and c%ncentrated to dryness under reduced
pressure (2. 7 'a e a regsi ich is purified by flash

chr omat ogr aphy [elue t ure dlchloro t %ﬂeT After concentrating the
fractions under reduc d\gr 1-(6-nitropyridin 5

3-yl)et ha@one are obtai ngd. .NH)OQ\/HZ (CD3)2SO, - Sin ppm 2.71
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pyrrole-3-carboxamide
0.031 cm® (0.0213 mmol) of 2-fluoro-5-trifluoromethylphenyt isocyanate is
added at a temperature in the region of 25°C to 0.056 g (0.194 mmol) of 4-(4-
15 aminophenyl)-2-(3-et'hylureido)-1 H-pyrrole-3-carboxamide in  solution in
20 cm® of tetrahydrofuran. After stirring for 16 hours at a temperature in the
reglon of 60°C, the reaction mixture is concentrated to dryness under reduced
pressure (2.7 kPa). The residue is then diluted in 40 cm 3 of ethy! acetate and
then washed with twice 30 cm® of water. The organic solution is dried over
20 anhydrous magnesium sulphate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) to give a residue which is purified by flash
chromatography [eluent; dichloromethane/methanol/acetonitrile (95/2.5/2.5 by
volume)]. After concentrating the fractions under reduced pressure, 0.021 g of
2-{3-ethylureido)-4-{4-[3-(2-fluoro-5-trifluoromethyiphenyl)ureido]phenyl}-1H-
25 pyrrole-3-carboxamide is obtained in the form of a yellow solid. ES+: m/z =
494 (MH").
4-(4-Aminophenyl)-2-(3-ethylureido}-1H-pyrrole-3-carboxamide  may  be
prepared in the following manner:
0.115 g (0.362 mmol) of 4-(4-nitrophenyl)-2-(3-ethylureido)-1H-pyrrole-3-
30 carboxamide is added at a temperature in the region of 25°C to a suspension
of 0.067 g (0.0636 mmol) of 10% palladium on carbon in 15 cm® of methanol.
After hydrogenating for 2.5 hours in an autoclave under 2 bar of hydrogen, at
a temperature in the region of 25°C, the reaction mixture is filtered, the
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2-(3-Et hyl urei do) 4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl ) ur ei do] phenyl } -
1 H pyrrol e-3-carboxam de 0.031 cnB (0.0213 rrm)l) of
2-fluoro-5-trifluoronethyl phenyl isocyanate is added at a tenperature in
the*region of 25C to 0,056 g (0.194 mvol ) of 4-(4- 15

am nopheny! ) WO 2006/084996 do) 1 H pyrrol¥ 3- car boxan RCTIFRQE/080286, 20

cnB of tetrahydrofuran. After stirring for 16 hours at a tenperature in the
region of 60C, the reaction mxture is concentrated to dryness under
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acetate and th washe tw ce organi ¢ sol ut1on

is dried overcorgehaipd: ioudrynass sodantedysesRressine (Zef kiaa i OhEeneS96r@okd to
dryness under4-(4-afHiRGsheyBs3.(8 etr{ uréidd3 a«bHiptyr@neLe carbesriide, Wi foren of

purified by flash chr
di chl or onet hﬁﬂa?ﬁé@ﬁﬁ‘?gaa&gg Hﬂ?t réﬁe“ﬁg% }2.5/2.5 by volume)]. After
concent r asi ngt- (mﬂlﬁmpﬂ'(enyq%(ﬁlﬂﬂqﬂu neddb)ctd-pyrrets 8raarbxdiditleg of may be

2- (3-et hyl ur gre%i' h‘tﬁe?ol(%)%v F‘é%?%'?‘é trifluoronethyl phenyl)urei do] phenyl }-

1H25prro ained in the formof a yellow solid.

ESt: mz = mamm 3(0. 89‘(4nm@i ru@‘phfélsryiS)ocyaoateeam@IQ@(éﬁ deg {@.040 mmol) of

H pyrrol e- 3- e d netse 0

(0%62 nmol )% 4-°(4- n| thé aln? - da a ur epgah%md& ci e?S_C e 9
car boxani de” iS9ngife ®f o8- 2a ¢ e( m ?T?ET’WQ niFo to |'éfpé’[f9ﬂﬁ535| on
of 0.06719 (QG=P6@midel h a5 dra%dfatletraﬁyumfmmaxfmnsﬁrﬁn@&oenﬁs hburetdnamol

f hyd f h d d
% o tmpor APAPERHIS RioSele! B G 15 achith Hhediifh I Exhodniden o ey
t he WD 2006/ Qﬂmﬁecﬁicd&mesmw(@l D&P2B 6 givetatesidue whidhnis stirnedtih 100r@e®
times 5 cn8 @h‘; &Eﬁ?t fdhﬁntﬁ ﬂh?%é""gg%éss 5o%ff%@tertﬁ§|egcétatedrwss

under reduce pressure
4- (4-am nOph@ﬁgar)!czpfoeseeﬂﬁwnﬁdemey apmdmnsf @nagrlsasaanbwlaha@e filkered hend or m

Zf (43& ﬂlgggg‘.oﬁ%hﬁateﬁstb d é?se|U%§8r rdditided P ressure 02a 7 koF;(aa nt10 lve a res;due

prepared in tHEC b"-'fP'é %B%ﬁﬁﬁar‘; %ﬂ“@ﬁqgrgﬁ%y E%U%@ti r)’"lﬁth%'?ﬂ ot anol/

i socyanat e arteforliPie 195£06/04) bmmilbxrr@f)l Aftéfetdjrydf emtiatiogythedfraeticris uadded,

at a terrper at to an

2- ani no- 4- (4 rﬁ@ﬁe%apﬁieiepf 205&?))9(9@ 3 g? %lﬁ"{gﬁhenyﬂ 2 ?3 %ﬂ'%/hgl% G%J) mwro?e 3-
carboxamide is obtained in the form of a yellow powder. ES+: m/z = 318

20 (MHY), ' |
2-Amino-4-(4-nitrophenyl}-1H-pyrrole-3-carboxamide is  prepared  as
described in Example 2.

Example 12
F

F
Ot
=0
HN
Q
NH,
/\
N~ NH
H
25 O .
2-Acetylamino-4-{4-[3-(3-fluoro-5-trifluoromethylphenyl)ureido}phenyl}-1H-
pyrrole-3-carboxamide



10, carboxam de in 15 cnB of tetrahydrofuran. After stirring for 16 hours at
a tenperature close to 60C, the reaction nediumis concentrated to dryness
under reduced pressure (2.7 kPa) to give a residue which is stirred in 100
cnB of water and then extracted with three tines 50 cnB. of ethyl acetate.

The™ organic phase is dried over anhydrous nagnesi um suIREhate, filtered and

15 concent r at WO 2006/084896 under reduced #essure (2. 7 REAJFRA0QH/HE0286

residue which is purified by flash chromatography [el uent:
di chl or onet hane/ net hanol/ acetonitrile (95/2.5/2.5 by volune)]. After

t t 1 h 1 . . .
T oo B A blAE RN of ' SAERISRIifgUnath MoheRy!d ieyanate is
in the form oqg@é%/@tlrm&%lﬂ@?fatﬁ'@-:torﬁ Auspgagion 2of ('Qﬂl—l-‘)ng (0.387 mmol) of
G o (o ResBitamed (- athinp henyD)-Priage FrtateokamMeD af o8 dom’ - of

escri pe I N a a . X 1
o tetra o ratt The Leastiabny DOy | Sur Bt oAb RO 1 H

e
2- Acetyl am no@H 59?%-
- pyrro | & 3-tempearatumen fod @4ANG0Q6) o< 36 B WwREFiceRBaiic afaoRes fikeredlognB

. | £ - i | gh ' ' t
Com v empor wiShieTed! 4858, il HUCLSARY & Gl QRSP Isdi Rl o
2- acet yl ani nodighlomoraatheaghang icyclohexape ragide tr@ncdried gacuum&&rm of
anhydrous t ets aaugifthiNodd4-[e3 K RBES-5 ARG DEhYIBha kil hérm A-
Sintor 2&“5&2@"?”%?@*3%@1%” %aamfcl 3 ke et iadhe o Eﬁﬂ%‘%‘”{gsﬁ%ﬂwhl Pk

di chl or ormet hdt@mdnémoﬂrwze: a6d; [Men]d et yagde MyagUL mHJ(]faaga pdak)
2-acetyl am no-4- {43351 uoro-5-trifluoromnethyl phenyl)ureido] phenyl}-1 H
pyrrol e- 3-carrﬂé<§g16%e[l\g'ﬁ] obtained in the formof a beige solid.
Retention time (min.) = 3.97
2-Acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide may be
prepared in the following manner; _
15 0.15 g of palladium on carbon (10%) is added to a suspension of 1.36 g
(4.72 mmol) of 2-acetylamino-4-(4—nitrophenyl)—1Hépyrrole-3-carboxamide in
200 cm® of methanol. The reaction is hydrogenated under 2 bar at 30°C for
6 hours and then the reaction medium is fillered on celite, washed with
methanol. The filtrate is evaporated under reduced pressure and 1.14 g of
20 2-acetyiamino-4'-(4-aminopheny|)-1H-pyrrole-3-carboxamide in the form of a
brown solid are obtained.
'H NMR (300 MHz, (CD3),SO d6 — & in ppm): 2.13 (s, 3H); 5.13 (s, 2H); 5.45
(broad m, 1H); 6.24 (d, J = 2.5 Hz, 1H); 6.59 (d, J = 8.5 Hz, 2H); from 6.90 to
7.10 (broad m, 1H); 6.99 (d, J = 8.5 Hz, 2H); 10.8 (s, 1H); 11.25 (broad s,
25 1H). o
El: m/z = 258: [M™] (base peak); m/z = 241: [M+H]" - NH3; m/z = 189: 241 —
COCHs
2-Acetylamino-4-(4-nitrophenyl)-1H-pyrrole-3-carboxamide may be prepared
in the following manner:
30 0.851 cm3 {11.960 mmol) of acetyl chioride is added at room temperature to a
suspension of 2.16 g (8.77 mmol) of 2-amino-4-(4-nitrophenyl)-1H-pyrrole-3-
_carboxamide in 200 cm?® of dried tetrahydrofuran under argon. The mixture is
cooled in a water-ice bath and then 3.180 cm® (22.82 mmol} of triethylamine
are slowly added at 0°C. The reaction is stirred at 0°C for 15 minutes and
35 then at room temperature for 3 hours. The medium is taken up in ethyl
acetate and then the organic phase is washed with water and then dried over




10 LCVS (nethod A): mz = 464; [MtH +;, mlz = 447: [MtH + - NH3 (base peak)
mz*= 462: [MH Retention time (mn.) = 3.97

2- Acet yl am no- 4- (4-am nophenyl )-1 H pyrrol e-3-carboxan de may be prepared
in.the foll ow ng rranner: 15 0.15 g of palladiumon carbon (10% is added to
a staspensi on of 0%4 §4 72 mmol ) of 2-acetylam no-4-(4-nitro henﬁ %

H pyrrol e- 3- cmaﬂﬁﬁﬁ 98 200 cnB of nedthanol. The r Gﬂ’iﬁﬂzﬁ /000286
hydr ogenat ed under 2 bar at 30C for 6 hours and then the reaction nmedi um
is filtered on celite, washed with nethanol. The filtrate is evaporated

under r Educe%@gﬁé&Hﬁ?s@Bﬂafb Meﬁb@én@%@séﬁl@hw é’f‘é‘ é\,oap‘b‘rét‘éd%rﬂd&%ﬁ[]&éd 1

H pyrrol e- 3- car boxam formof a _bro id are obtalne
(300 Mz, (cc%rﬁﬁ%edfﬂdhe crude ;ﬁﬁﬁuctz lslcPL{r%'edsw ﬂa§ 19hf(05natggsapfty E@Jue'@"oroad

m 1H); 6. 24 dldhloﬂorﬁeﬂmaﬁehlﬁethﬁr%l @FP by, vdiumed]. SAer 2bhicerifiraRifigt .LRdet O
7.10 (broad

9 (d br oad
25 1H). El : ;?FQUE%%%’ES? _the Eragﬁ%sewa'ﬁ%g “Eezﬂ’i e“f‘%ﬁiﬁ@d”é I%‘SZé  pis
199: 241 5 CCI;HBe’Q_Aatmm-e&mnntmphe(na}d)mHmp‘o@&#c)arﬂo&ﬁpmlembw&am&dhnmm de
may be pr eparfgdm diy %%gvéfgélloow ng manner: 30 0.851 cnB8 (11.960 mmol ) of

acetyl chlori roomterrperature to a suspension of 2.16

(8.77 nol) oHMﬁ@DMlﬂz, (SRa5HR ey ) Sin BppYi 2dlte(s3 3Hyafremxéhlde 7.20 200
cn8 of dried gﬁwﬁﬁb\é@rﬂf 2He. 80 @rm%gpea (thfe) OtstHEezH)ssﬁp ,0=i970 Riz,

wat er -i ce bat f triethyla are sl ow
added at OC. )a%ei&rpa S S%t? Bd Hr%ﬂdzﬁgﬁbr 15 mi nut e)s/ and 35 t hen at Y

room t ena@r atLCHS @rietBodAlr m/z HE8gM-HIn i s taken up in ethyl acetate and
t hen the orgagj e ] S| with water and then dried over WO
20061084996 3‘3%8@?&%@7‘@@6%%0 magnesi um sul phate, filtered and the

sol vent s ar e &Aapopat-ganiitgdenygdirepdrroler@eathaxaniitie oraydedepr prépared sas
purified byf%as%p r opat I W@% 9/ 1
by vol une)] : erbggonlggnteggﬂg% l[?ﬁdgrsm zdg@g@)lgr(grs@hre t m?]eﬁ)lo(l)éng
cont ai ni ng t H@reQREdeed product, 1.23 g of 5

2- acet yl g®gi no- 4- (4-nitrophenyl)-1 H pyrrol e-3-carboxani de are obtained in

t he formofrﬁ bro oI|d 1H NVR (400 WMHz, (CD3)2SO d6 - Sin ppm: 2. .11
(s, 3H; fro ’63'33 7 20

=0
HN
0
NH,
7\ NH
N
H
o)\

2-Acetylamino-4-{4-[3-(3-ethyiphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide

20 0.081cm® (0.426 mmol) of 1-ethyl-3-isocyanatobenzene is added at room
temperature to a suspension of 100 mg (0.387 mmaoal) of 2-acetylamino-4-(4-
aminophenyl)-1H-pyrrole-3-carboxamide in 5cm® of  anhydrous
tetrahydrofuran. The reaction medium is stirred at room temperature for
24 hours and then evapaorated to dryness under reduced pressure. The crude

25  product is purified by flash chromatography [eluent; dichloromethane/
methanol (97/3 by volume)]. After concentrating under reduced pressure the
fractions containing the expected product, 107 mg of 2-acetylamino-4-{4-[3-



(very broad m 2H); 6.80 (s, 1H); 7.63 (d, J = 9.0 Hz, 2H); 8.18 (d, J =
9.0*Hz, 2H); 10.3 (broad s, 1 H; 11.6 (broad s, 1 H. 10 LCVMS (nethod A);
mz = 287: [MH" Retention tine (mn) = 2.90 2-Am no-4-(4-nitrophenyl) -

H pyrrol e- 3-carboxam de nay be prepared as described in Exanple 2 from

2- arm no- 4- (4 ni trophenyl)-1 H pyrrole-3- carbonitrile. 15 Exanple 13 HN HN
ONH HO 8686!&8143364 {4-[3-(3-et hy4pheny! ) ur ei dofPEHETR2006/000286

H pyrrol e- 3- carboxam de 20 0.061 cnB (0.426 nmol) of

1- et hyl - 3-i socyanat obenzene is added at room tenperature to a suspension

50,1 O ORI By S ARENENY o

reaction medifarmniof asbrommesplisk roomtenperature for 24 hours and then

U1 od by 1T e D -l or omet hanel © mot hanol (97/3
by volune)]. After concentra’in?%g Bﬁ hld @EG pressure the fractions

cont ai ni ng t hRelexfion etk (mipdec3.57107 ng of 2-acetyl amino-4-{4-[3 WD
2006/ 084996 40 PCT/ FR2006/ 000286 ( 3- et hyl phenyl ) urei do] phenyl }-1

H pyrrol e- 3-car boxani de are obt ai ned in the formof a brown solid. LCVS
(met hod A); nExamp-lmM [MtH + mz = 389: [MrH + - NH3 5 Retention tinme

(mn) = 3.67 Exa (?:14 F FFF
FF

HN
¥=0
HN
Q
NH,
/N
v
H
0

2-Acetylamino-4-{4-[3-(4-fluoro-3-trifluoromethylphenyljureido]phenyl}-1H-

10 pyrrole-3-carboxamide
2-Acetylamino-4-{4-[3-(4-fluoro-3-trifluoromethylphenyl)ureido]phenyi}-1H-
pyrrole-3-carboxamide may be prepared as described in Example 13 from
4-fluoro-3-(trifluoromethyl)phenyl isocyanate and 2-acetylamino-4-(4-amino-
phenyl)-1H-pyrrole-3-carboxamide. Its characteristics are the following:

15 LCMS (method A): m/z = 464: [M+H]" m/z 447: [M+H]" - NH; ( base peak)

_ m/z = 462; [M-H]
Retention time (min) = 3.83

Example 15

20 o



HN ~-- O HN/ ONHZ NNH HO _ :

2-Acet yl ami no-4-{4-[3-(4-fluoro-3-trifluoromethyl phenyl)ureido]phenyl}-1
H 10 pyrrol e-3-carboxam de

2-Acetyl ami no-4-{4-[3-(4-fluoro-3-trifluoromethyl phenyl)urei do] phenyl} 1 H
pyr ol e- 3- carboxam de ma§§be prepared as described in Exanple

4-f 1 uor o- 3- (tWQ 20BE/O84PHE! ) pheny! isocyabhte and 2- ace?9ﬂéﬁﬁa%0&lﬂpﬁ2§% no-

phenyl)-1 H pyrrol e- 3- carboxam de. Its characteristics are the follow ng:
15 LCVS (nethod A): mz = 464: [MtH +. mz 447: [M+H + - NH3 ( base peak)

m 462 HN ~=O HN \
o) ﬁle N NH[ l\%-gl]cefg%m%dég-/r{gg gggmﬂ%m/y@'ﬁzooaﬁ@ﬁ%ﬂ H-pyfrolels-

2- Acet yl ani nd*fPPRAPII 3. § | uor ophenyl ) ur ei do] phenyl }-1 H- pyrrol e- 3-
car boxani de 22-AmetWémmM-{4-[843{f&0(’6pﬁélgwhﬁéiba]p}‘ﬂehg}fll-ﬂp]/ﬂb@&-l }-1

5 uoros 5 ERBTATIEE AePe Bebesbdias: opSerthal It Exdmldla ol dRyT S udrc”
H- pyrr ol e-53 cehdnyk anisdeyamate cleandact2acetylaminard(4-amihapherwi ptf- py@m& 3-
(method A): rdghxamfid. Msthbradbhsios™ 4 the Yoidwing: NH3

LCMS (method A): m/z = 396:[M+H]"; m/z = 379: [M+H]" - NH;3

Retention time (min) = 3.42

10 Example 16

=0

HN

Q
NH,

/\
N~ NH
H

0
2-Acetylamino-4-{4-[3-(4-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide _ :
2-Acetylamino-4-{4-[3-(4-fluorophenyl)ureidojphenyl}-1H-pyrrole-3-

15 carboxamide may be prepared as described in Example 12 from 4-fluoro-
phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-
carboxamide. | '
LCMS (method A): m/z = 396; [M+H]" m/z = 379: [M+H]" - NH;

Retention time (min) = 3.42

20




Retention time (mn) = 3.42 10 Exanple 16 HN) =O HN\ ONHZ NNH HO
2-Aéetyl am no- 4- {4-[ 3- (4 fl uor ophenyl ) urei do] phenyl }-1 H pyrrol e-3-
car boxam de 2- Acetyl am no-4-(4-[3-(4-fluorophenyl)ureido] phenyl}-1
H pyrrol e- 3 15 car boxam de may be prepared as described in Exanple 12 from
4-flFuor o- e“?/ |so%>éanate and 2-acetyl am no-4- (4-am nIR/EheFJX &9
H pyrrol e- 3- WA BBR6/9B4896 | C\Vs (et hod A42m z = 396: 2096/000286
[MH + - NH3 Retention tine (mn) = 3.42 20 WD 2006/ 084996 42
PCT/ FR20061000286 Example 17 F/ \ HN ~- OHNONHZ NNH HO
2- Acet yl am nOgganhid 47(2- f I -uor ophenyl) ur ei do] phenyl }-1 H pyrrole-3- 5
car boxam de 2- Acetyl am no- 4-{4-[3-(2-fl uorophenyl ) urei do] phenyl }- 1
H pyrrol e- 3- gai
2-f 1 uor ophenyl

H

2-Acetylamino-4-{4-[3-(2-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide

2-Acetylamino-4-{4-[3-(2-fluorophenyl)ureido]phenyl}- 1H-pyrrole-3-
carboxamide may be prepared as described in Example 12 from
2-fluoropheny! isocyanate and 2- acetylamlno-4 (4-amm0phenyl) 1H-pyrrole-
3-carboxamide.

LCMS (method B): m/z = 396: [M+H]" (base peak); miz = 379: [M+H]" -NH3
Retention time (min} = 3.70

Example 18
OCHF,

HN
=0

HN

2-Acetylamino-4-{4-[3-(4- dlfluoromethoxyphenyl)ureldo]phenyl} 1H-pyrrole-3-
carboxamide

2-Acetylamino-4-{4-[3- (4-d|ﬂuoromethoxyphenyl)ureldo]phenyl} 1H-pyrrole-3-

carboxamide may be prepared as described in Example 12 from

4-(difluoromethoxy)phenyl isocyanate and 2- acetylammo—4 (4-aminophenyl)-
1H-pyrrole-3-carboxamide.

LCMS (method A): m/z = 444: [M+H]"; m/z 427: [M+H]" - NH3




3-carboxam de. 10 LCVM5S (nethod B): miz
379 [MtH + -NH3 Retention tinme (mn)
HNONHZ HO 15

2- Acetyl am no- 4- {4-[ 3- (4-di fl uor omet hoxyphenyl ) ur ei do] phenyl }-1

H pyrrol e-3- carboxam de

2- Acet yl am nWa-2006/084906li f | uor onet hoxydBenyl ) ur ei do] PIGTIFRR2006/000286

H pyrrol e-3- carboxam de may be prepared as described in Exanple 12 from
4- (di fl uor onet hoxy) phenyl i socyanat e and 2-acetyl arri no- 4- ( 4- am nophenyl ) -
20 1 H pyrrol e-3-carboxamd %}Q@E@od A: mz = 444: [MH'; nmlz 427:
[ MPFH + - NH3 i WD 2006/ 0849 253 006/ 000286 n1 z =442: [MH"
Retenti on ti Retémtion) timeInin) =Bx&hple 19 HN'O HN O NHZ N NH H5 O

2- Acetyl am no- 4-{4-[ 3- (3, 4-di net hyl phenyl ) ur ei do] phenyl }-1 H pyrrol e- 3-
car boxam de

396: [M+H]' (base peak); mz =
3.70 Exanple 18 OCHFZ 0 HN ~=0O

Example 19

2-Acetylamino-4-{4-[3-(3,4-dimethylphenyl)ureido]phenyl}-1 H-pyrrole-3-
carboxamide

2-Acetylamino-4-{4-[3-(3, 4-dtmethylphenyl)ure|do]phenyl}-1H pyrrole-3-
carboxamide may be prepared as described in Example 12 from 3,4-dimethyl-

10 phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-
carboxamide.
LCMS (method A): m/z = 406: [M+H]", m/z = 389: [M+H]" - NH3
m/z = 404; [M-H]

Retention time (min) = 3.60

15
Example 20
FARAN
e} o
HN
=0
HN
o)
NH,
7\ NH
N
H
OA\

2-Acetylamino-4-{4-[3-(3,4-dimethoxyphenyl)ureido]phenyi}-1H-pyrrole-3-
carboxamide



2- Acetyl am no- 4-{4-[ 3- (3, 4-di net hyl phenyl ) ur ei do] phenyl }-1 H pyrrol e- 3-

car boxani de may be prepared as described in Exanple 12 from 3, 4-di net hyl -
10 phenyl isocyanate and 2-acetyl am no-4-(4-am nophenyl)-1 H pyrrol e-3-

ca boxam de. LCMS (nethod A): mz = 406: [MrH +, mz = 389: [MH + - NH3
mz== 404: [MH Retention tine (mn) = 3.60 15 Exanple 20 0 0O 0O HN HN

O NHz N NH WO 2006/084996 44 PCT/FR2006/000286
2- Acet yl am no-4-{4-[ 3- (3, 4-di net hoxyphenyl ) ur ei do] phenyl }-1 H pyrr.ol e- 3-
car boxani de WD 2006/ 084996 44 PCT/ FR2006/ 000286

car boxam de 2 Ae0 b brl B BRERR e BN 1 B 5 o=
3, 4- di met hox gpHamamide oapapathe apce;mradet&;sl adeswibsd 4iranExapipm(R) -from-
Ao ] o SRt Bebifaibl B2 ey Einc g bRER e ")
F F- - F o @yrple-3-carypxamide.
5 LCMS (method A). m/z =438: [M+H]"; miz = 421: [M+H]" - NH;
m/z = 436: [M-H]
Retention time (min) =2.94

Example 21 -

10 0
2-Acetylamino-4-{4-[3-(4-trifluoromethoxyphenyljureido]phenyl}-1H-pyrrole-3-
carboxamide -
2-Acetylamino-4-{4-[3-(4-trifluoromethoxyphenyl)ureido}phenyl}-1H-pyrrole-3-
carboxamide may be prepared as described in Example 12 from

15  4-(trifluoromethoxy)phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-
1H-pyrrole-3-carboxamide.

LCMS (method A): m/z = 462: [M+H]"; m/z = 445: [M+H]" - NH3
m/z = 460: [M-HJ
Retention time (min) = 3.85
20



HN/ ONH2 NNH H10 O

2-'Acet yl ami no- 4-{4-[3-(4-trifluoronet hoxyphenyl)urei do] phenyl }-1

H pyrrol e-3- carboxam de

2-Acetyl am no-4-{4-[3-(4-trifluoronmet hoxyphenyl)ureido] phenyl}-1

H pyrrol e-3- carboxam de may be prepared as described in Exanple 12 from
15 4- (trifl uWOr2006i84986nyl i socyanat e4énd PCT/FR2006/000286
2-acetyl am' no- 4- (4- am nophenyl )- 1 H pyrrol e-3-carboxam de. LCV5 (net hod
A): mz = 462: [MrH +; mz = 445: [MrH + - NH3 nfz = 460: [MH Retention
t| me (m n) E%ﬁﬁfp’&?%ﬂa WD 2006/ 084996 45 PCT/ FR2006/ 000286 Exanple 22 O

O FIN~=0 NNH HO
2- Acetyl am no-4 & (2, 5-di met hoxyphenyl) urei do] phenyl }-1 Hpyrrole-3
carboxam de 8 M-Adet I ani no- 4- {4- [ 3- (2, 5- di met hoxyphenyl ) ur ei do] phenyl } - 1

H-pyrrol e-3- cgpboxam de may be prepared as described in Exanple 13 from
2, 5-di met hoxyphehsD i socyanate and 2-acetyl anm no-4-(4-ani nophenyl)-1H p y
rrol e-3-ca riHdxa mi d e. LCMS (nethod C: mz = 438: [MtH + 10 mz =
436: [MH - ,
o
' NH,

7\
N~ NH
H

O
2-Acetylamino-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide

5  2-Acetylamino-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide may be prepared as described in Example 13 from
2,5-dimethoxyphenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)}-1H-
pyrrole-3-carboxamide.

LCMS (method C): m/z = 438: [M+H]"

10 - m/z=436: [M-HJ

Retention time (min) = 3.16

'Example 23

HN
=0

HN

15 2-Acetylamino-4-[4-(3-phenylureido)phenyl]-1H-pyrrole-3-carboxamide
2-Acetylamino-4-[4-(3-phenylureido)phenyl]-1H-pyrrole-3-carboxamide  may
be prepared as described in Example 13 from phenyl isocyanate and
2-acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide. '
LCMS (method C): m/fz = 378: [M+H]"

20 . m/z = 376: [M-H
Retention time (min) = 2.97



Retention time (mn) = 3.16 Exanple 23 HN >=0O HN NHZ I~k\ NNH HO 15
2- Acet yl am no- 4- [ 4- ( 3- phenyl ur ei do) phenyl ] - 1H pyrr ol e- 3- car boxam de

2- Acet yl am no- 4-[ 4- ( 3- phenyl ur ei do) phenyl ] -1 H pyrrol e- 3-carboxam de nay
-be. prepared as described in Exanple 13 from phenyl isocyanate and

2- atetyl am no- 4- (4-am nophenyl )-1 H pyrrol e-3-carboxam de. LCMS (nethod O):
mz = 378: [ WO[20062084896 = 376: [M H|- Rétention ti mePQR/RR2608/000286
2006/ 084996 46 PCTI FR2006/ 000286 Exanple 24 HN HN ONHZ NNH HO

2- Acet yl am no- 4-{4-[ 3- (2- net hoxyphenyl ) ur ei do] phenyl }-1 H pyrrole-3- 5

car boxam de 2- Acetyl am no-4-{4-[3-(2-net hoxyphenyl ) urei do] phenyl }-1

H pyrrol e-3- carboxam de may be prepared as described in Exanple 13 from
2- met hoxyphefXample®ddnat e and 2- acetyl am no- 4- (4- ami nophenyl )-1 H -

pyrrole-3-cayb id e. 10 LCVS (nmethod C): mz = 408: [MH + mz = 406:
[ MH - Retenti me (mn) = 3.16 '
HN
=0
HN
Q
NH,
/ \
N
H
0]

2-Acetylamino-4-{4-[3-(2-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-

5 carboxamide '
2-Acetylamino-4-{4-[3-(2-methoxyphenyl)ureido]}phenyl}-1H-pyrrole-3-
carboxamide may be prepared as described in Example 13 from
2-methoxyphenyl  isocyanaie and 2-acety|amiho-4-(4—aminophenyl)—1H-
pyrrole-3-carboxamide.

10 LCMS (method C): m/z = 408:; [M+H]"

m/z = 406: [M-H]
Retention time (min) = 3.16

Example 25
FF

HN
¥=0
HN
O
NH,
7\ NH
N
H A~

15 0
2-Acetylamino-4-{4-[3-(2-trifluoromethylphenyl)ureidojphenyl}-1H-pyrrole-3-
carboxamide

2-Acetylamino-4-{4-[3-(2-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-

carboxamide may be prepared as described in Example 13 from
20 2-(triflucromethyl)phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-

1H-pyrrole-3-carboxamide.

LCMS (method C): m/z = 446: [M+H]"




Exanple 25 FF/ \ FHN ~- O HNONHZ NNH 15

2-'Acet yl ami no-4-{4-[3-(2-trifluoromnethyl phenyl) urei doj phenyl} 1

H pyrrol e-3- carboxam de

2-Acet yl ami no-4-{4-[3-(2-trifluoronethyl phenyl) urei do] phenyl }-1

H pyrrol e-3- carboxam de may be prepared as described in Exanple 13 from
20 2-(trifl uWwor2o0e/0849981yl i socyanate &fd PCT/FR2006/000286
2- acet yl am no- 4- (4-am nophenyl)- H 0 1 H-pyrrol e-3-carboxam de. LCVS
(method C): mz = 446: [MH + WD 2006/ 084996 47 PCTI FR2006/ 000286 ni z

444: [MH Retention time ( /g ﬁ‘g@ﬁ Exanpl e 26 HN HN
2Acety|amno4[4(3oto|y| rerdo) Ié'lln

l:1k\ NHz 50 H

yl]-1 H pyrrol e-3-car boxam de

2- Acet yl ami n&eteftipn thne-(min)y+ 3r32 do) phenyl ] -1 H-pyrrol e- 3-car boxani de may

be prepared as described in Exanple 13 from 2-net hyl phenyl
2-acetyl am no- 4- (4- am nophenyl )-1 H- pyrrol e-3- car boxam de.

i socyanat e and
10 LCVS (net hod

O: mz = 39kExamplg26 7z = 390: [MH- Retention tinme (nin) = 3.07

Exanpl e 27 @

HN
=0
HN
O
NH2
[ 3,
N
H A
5 0]

2-Acetylamino-4-[4-(3-o-tolytureido)phenyl]-1H-pyrrole-3-carboxamide
2-Acetylamino-4-[4-(3-o-tolylureido)phenyl]-1H-pyrrole-3-carboxamide may be
prepared as described in Example 13 from 2-methylphenyl isocyanate and

2-acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide.
10 LCMS (method C). m/z = 392; [M+H]"
m/z = 390: [M-HJ
Retention time (min) = 3.07

Example 27

NH,
{~NH
iV

15 0

2-Acetylamino-4-{4-[3~(3-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-

carboxamide

2-Acetylamino-4-{4-[3-(3-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide may be prepared as described in Example 13 from
20  3-methoxyphenyl isocyanate and 2-acet_'ytamino-4-(4_-aminopheny!)-1H-

pyrrole-3-carboxamide.



HN HN O NH2 N NH 15 0 -

2- Acet yl am no- 4- {4-[ 3- ( 3- net hoxyphenyl ) ur ei do] phenyl } - 1H pyrrol e- 3

car boxam de 2-Acetyl am no-4-{4-[ 3-(3-nmet hoxyphenyl ) urei do] phenyl }-1

H pyrrol e-3- carboxam de. may be prepared as described in Exanple 13 from 20
3- met hoxyphenyl isocyanate and 2-acetyl am no-4-(4-am nophenyl)-1 H

pyrr ol e- 3- canlgOx 2006684995 2006/ 084996 48 438CT/ FR2006/ 00HSHFR2006/000286d

CO: mz = 408: [MH + mlz = 406: [MH - Retention time (mn) = 3.01 5
Exanple 28 QUFF HN ~=O HN ONHZ NNH HO

2- Acetyl am nqQ-4-£4-[ 3- ( 3-4,r1 1] uorant |, phenyl ) ur ei do] phenyl }-1 H-pyrrole-3
car boxani de CLCﬁVIg (n{e?ihcgg é). m}z = 48g?fI\H¥HP
2- Acet yl ami no- 4- { 4-[ 3- ( 3- t rirh/areAG6e[fNHH]phenyl ) ur ei do] phenyl }-1 H-pyrrol e-3

10 car boxam qg%tgﬁ?{?lpﬁn%rﬁﬁﬁig%ﬁf described in Exanple 13 from
ytip '

3-(trifluorome eny ocyanate and 2-acetyl am no-4-(4-am nophenyl)- 1
H pyrrol e-3-carboxam de. LCVS (nethod C: nmlz = 446: [MtH + mz = 444:
[ MH - 155Ret%,{19|b $¢me (mn) = 3.54 Exanple 29

2-Acetylamino-4-{4-[3-(3-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide
2-Acetylamino-4-{4-[3-(3-triffluoromethylphenyljureido]phenyl}-1H-pyrrole-3-

10 carboxamide may be prepared as described in Example 13 from
3-(trifluoromethyl)phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-
1H-pyrrole-3-carboxamide.

LCMS (method C): m/z = 446: [M+H]"
m/z = 444: [M-H]
15 Retention time (min) = 3.54

Example 29

'2—Acetylamino-4-[4-(3-m-tolylureido)phenyl]—1 H-pyrrole-3-carboxamide

20 2-Acetylamino-4-[4-(3-m-tolylureido)phenyl]-1H-pyrrole-3-carboxamide  may
be prepared as described in Example 13 from 3-methylphenyl isocyanate and
2-acetylamino-4-(4-aminophenyl)-1H-pyrrole-3-carboxamide.



P- HHHN ONHZ NNH HO 2-Acetylamno-4-[4-(3-mtolylurei do)phenyl] 1
H- pyrrol e- 3- car boxani de 20 2- Acetyl ami no-4-[4-(3-mtol yl ur ei do) phenyl ] -1
H-pyrrol e- 3-car boxam de may- be prepared as described in Exanple 13 from
3- et hyl phenyl isocyanate and 2-acetyl am no-4-(4-am nophenyl)-1

H pyrrol e- 3-car boxam de. WO 2006/ 084996 49 PCT/ FR2006/ 000286 LCV5 (net hod
O : mlz = 39WO[2006/084996 = 390: [M H - RBBtention tinmePQH/RR2606/0D0286
Example 30 F F HN~- O HNONHZ NNH HO

2- Acetyl am no-4-{4-[3-(4-trifluoronet hyI phenyl ) ur ei do] phenyl }-1

H pyrrol e- 3- %) ?q]e
2- Acetyl am no-eﬂ)-i i‘kﬁﬁg} ¢ rm/Fuo:IJ2 phenyl ) ur ei do] phenyl }-1
H pyrrol e-3- 10 car boxam dermay 30:dMe é}ar ed as described in Exanple 13 from

4-(trifluor o%gimﬁmﬁgxh"%gwate and 2-acetyl am no- 4- (4-am nophenyl )_ 1

H-pyrroIeBCar thod O: mz = 446: [MH + nlz = 444:

M
[MH 5 Example 30

2-Acetylamino-4-{4-[3-(4-trifiluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxamide
2-Acetylamino-4-{4-[3-(4-trifluoromethyiphenyl)ureidojphenyl}-1H-pyrrole-3-

10 carboxamide may be prepared as described in Example 13 from
4-(trifluoromethyl)phenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-
1H-pyrrole-3-carboxamide.

LCMS (method C): m/z = 446: [M+H]"
m/z = 444; [M-HJ
15  Retention time (min) = 3.568

Example 31

2-Acetylamino-4-[4-(3-p-tolylureido)phenyl]-1H-pyrrole-3-carboxamide



15 Retention time (mn) = 3.58 Exanple 31 HNHN ONH2 NNH HO

2- Acet yl ani no- 4-[ 4- ( 3- p- toI yl ur ei do) phenyl]-1 H pyrrol e-3-carboxam de WO

2006/ 084996 50 PCT/ FR2006/ 000286

2- Acetyl am no-4-[4-(3-p-tolylureido)phenyl]-1 H pyrrol e-3-carboxam de may
be =*prepared as described in Exanple 13 from 4-net hyl phenyl isocyanate and

2-acetyl am nGNO 20061084998 enyl ) - 1 H pyrr d@0e- 3- car boxampRET/FRAI6(0x0486] C) :
mz = 392: [MH + 5 mz = 390: [MH - Retention tine (mn) = 3.19 Exanpl e
32 ci F FF HN~=O HNONHZ NNH HO 10

2 Acetyl ami no; 4 L 3504 B0l 0L 1 ido) SRESTE A yRRSDS QLSRRG Y e 1

pyrrol e-3-ca
2- Acet yl ami ngrapdred| s (deschibed dn 3Exampleutd droet Hymetieylphenyl dsdojarade)dnd 1 H

pyrrol e-3- carh nple 13 from
4- chl or o- 3- (trlgi“‘?}g’orornethzﬁjgwﬁrE n%}gocyggﬁ? ﬁqg&abcnﬁtégl am no- 4- (4- am no-
15 phenyl ) - 1 LEMS(mateogd arm&ix-a
5 m/z = 390. [M H] |
Retention time (min) = 3.19

Example 32
Cl

F
FF
HN
=0

HN

10 2-Acetylamino-4-{4-[3-(4-chloro-3-trifuoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide _
2-Acetylamino-4-{4-[3-(4—chloi'o-3—triﬂuoromethylphenyi)ureid.o]phenyl}-1 H-
pyrrole-3-carboxamide may be prepared as described in Example 13 from
4-chloro-3-(trifluoromethyl)phenyl isocyanate and 2-acetylamino-4-(4-amino-

15  phenyl}-1H-pyrrole-3-carboxamide.

LCMS (method C): m/z = 480: [M+H]"
m/z 478 = [M-HJ
Retention time (min) = 3.80

20 Example 33

HN
¥=0
HN

0

NH,

/A NH
N

H A



LCMS (nmethod C): mz = 480: [MH+ mz 478 = [MH - Retention tine (mn) =
3.80 20 Exanple 33 F Cl-Fr4 FF HN~=O HNONHZ NNH HO W

2006/ 084996 51 PCT/ FR20061000286

2- Acetyl am no-4-{4-[3-(2-chloro-5-trifluoronethyl phenyl)ureido] phenyl}-1 H
pyr rol e- 3- car boxam de

2- Acet yl am nON®- 2006/68429& hl oro-5-tri f | udonet hyl phenle@TlERﬂﬂQﬁi&Oﬁ&Qﬁ 1 H
pyrrol e- 3-carboxam de nay be prepared as described in Exanple 13 from 5
2-chl oro-5-(trifluoronethyl)phenyl isocyanate and 2-acetyl am no-4- (4- arri no-

orei) L, 4 RIAER B Ga PP iy SRt e el L T
HN O NHZ N wFmrrole-3- carboxamlde
2-Acetylamino-4-{4-[3- (2-ch|oro-5-trif|uoromethylphenyl)uréido]phenyl}-1 H-
pyrrole-3-carboxamide may be prepared as described in Example 13 from
5 2-chIoro-5-(triﬁuor0methyl)phenyl isocyanate and 2-acetylamino-4-(4-amino-
phenyl)-1H-pyrrole-3-carboxamide.
LCMS (method C): my/z = 480: [M+H]"
m/z = 478: [M-H]
Retention time (min) = 3.82 '
10
ExampIeF34

FF
HN F

=0

HN

o]

NH,

/N\ NH

H O)\

2-Acetylamino-4-{4-[3- (2-ﬂuoro—3-tr|ﬂuoromethylphenyl)ureldo]phenyl} -1H-
pyrrole-3-carboxamide

15 2-Acetylamino-4-{4-[3-(2-fluoro-3-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide may be prepared as described in Example 13 from
2-fluoro-3-(trifftuoromethyl)phenyl isocyanate and 2-acetylamino-4-(4-amino-
phenyl}-1H-pyrrole-3-carboxamide.
LCMS (method C): m/z = 464: [M+H]"

20 m/z = 462; [M-HJ
Retention time (min) = 3.64



0

Acetyl am no-4-{4-[3-(2-fluoro-3-trifluoronethyl phenyl)ureido] phenyl}-1 H
pyrrol e-3-carboxami de 15

2- Acetyl am no-4-{4-[3-(2-fluoro-3-trifluoronethyl phenyl)ureido] phenyl}-1 H
pyr rol e- 3- car boxam de may be prepared as described in Exanple 13 from
2-fluoro-3-(trifluoronethyl)phenyl isocyanate and 2-acetyl am no-4-(4-am no-
phenyl )-1 Hpyrrol e-3-carboxanm de. LCM5 (nmethod C: mz = 464: [MH + 20
mz = 462: [MH- Retention tinme (mn) = 3.64 WD 2006/ 084996 53

PCT/ FR2006/ 000286 LCVs (nmethod C): mz = 438: [MrH + mlz = 436: [MH'
Retention tine (mn) = 3.07 5 Exanple 37 HN)=0 HNONHz NNH HO

2- Acet yl am no- 4-{4-[ 3- (3, 5-di net hyl phenyl ) urei do] phenyl }-1 H pyrrol e- 3-

car boxam de 2- Acetyl am no-4-{4-[3-(3, 5-di net hyl phenyl ) urei do] phenyl }-1

H pyrrol e-3 10 carboxam de may be prepared-as described in Exanple 13 from
3, 5-di net hyl phenyl isocyanate and 2-acetyl am no- 4-(4-am nophenyl )-1 H
pyrrol a-3-carboxam de. LCMS (nethod CQ: mz = 406: [MrH + 15 miz = 404:
[MH - Retention time (mn) = 3.43 Exanple 38

H
2-



HN ~-- 0 HN O NH2 N NH H WO 2006/ 084996 54 PCT/ FR2006/ 000286

2- Acet yl am no-4-{4-[ 3-(2, 5-di net hyl phenyl ) ur ei do] phenyl }-1 H pyrrol e- 3-

car boxam de 2- Acetyl am no-4-{4-[3-(2,5-di net hyl phenyl ) urei do] phenyl }-1

H pyrrol e-3- carboxam de may be prepared as described in Exanple 13 from 5
2, 5-di net hyl phenyl isocyanate and 2-acetyl am no-4-(4-am nophenyl)-1 H
pyrro | e-3- 340 2006084996 ec. LCVS (net hod3C): m z = 40P CTHRRA0D6/090286 404:
[MH - Retention time (mn) = 3.29 10 Exanple 39 HN O- ),--0 HNONHZ H
2- Acet yl am no- 4-{4-[ 3- (2- net hoxy- 5- et hyl phenyl ) ur ei do] phenyl }-1 H pyrrol e-

3- car boxam dg
2- Acetyl am no-dzf\-ﬁfzfn-f%th?% Cr%e 'ﬂgxydfgsn[eh{[-ﬁl_%l phenyl ) urei do] phenyl }-1 Hpyrrole-
3-car boxam de nay be preparéﬁza's ed in Exanple 13 from

2- met hoxy- 5- R8BS ( mlcﬁs)ga@pte and 2- acetyl am no- 4- (4-am nophenyl) 1
H pyrrol e- 3- car boxam de. (method C: nmz 422: [MH + 20 mlz 420:

[MH - Retention time (mn) = 3.38 s
5 Example 37

2-Acetylamino-4-{4-[3-(3,5-dimethylphenyi)ureido]phenyl}-1 H-pyrroie-3-
carboxamide

2-Acetylamino-4-{4-[3-(3, 5-d:methy|phenyl)ureldo]phenyl}-1 H-pyrrole-3-
carboxamide may be prepared as described in Example 13 from
3,5-dimethylphenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-1H-
pyrrole-3-carboxamide.

LCMS (method C): m/z = 406: [M+H]"
| m/z = 404; [M-HJ
Retention time (min) = 3.43

Example 38

8

HN
=0

HN

NH,
7\
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X

?_,




WO 2006/ 084996 55 PCTI FR2006/ 000286 Exanmple 40 F FF HN )=0 HN O NH2 N
NH ¢H O

2- Acetyl am no-4-{4-[3-(4-nethyl-3-trifluoromethyl phenyl)ureido] phenyl }-1 H
pyfrol e- 3-carboxamide 5 _

2- Acetyl am no-4-{4-[3-(4-nethyl -3-trifluoronethyl phenyl)ureido] phenyl}-1 H
pyrrol e- 3- caNNEx200GI084996 be prepared as Sescri bed i n PGHMFAR2006/000286
3-(trifluoronethyl)-4-methyl phenyl isocyanate and 2-acetyl am no-4-(4-am no-
phenyl)-1 H pyrrol e-3-carboxam de. Melting point = 266C. 10 ES+: nlz = 460:

M , m - . . i = N 2 O

[2- A|(;|]e':r yl am'zn(qu-_éé%g!%% :Jir%'g%g%éﬁ]ze e ééﬁ?’%%%‘?&%&@ 3%&1—?5?%_ pyrrol e-

15 3- car boxar@@fRo¥amigepensi on of 70 ng (0.271 mmol) of

2- tylam 2 ' : : ] %h 0. 285
R e e

mol ) of 2, 3-dichlorobenz ride.in pyridine is
stirred at r GERPPEMISRatmAY R  Prepasd: saandespdhed hin r Exe@mpie 1§edf"9?ﬂ is

evapor at ed t @ gidinetyiphetgt isocyanate and 2-acetylamino-4-(4-aminophenyl)-1H-
pyrrole-3-carboxamide. | -
 LCMS (method C): m/z = 406: [M+H]"
“m/z = 404: [M-HT
Retention time (min) = 3.29
10
Example 39

HN O~
¥=0

HN

9]
NH,
7\
N~ NH
H

~

O
2-Acetylamino-4-{4-[3-(2-methoxy-5-methylphenyl)ureido]phenyl}-1H-pyrroie-
3-carboxamide

15 2-Acetylamino-4-{4-[3-(2-methoxy-5-methylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide may be prepared as described in Example 13 from
2-methoxy-5-methylphenyl isocyanate and 2-acetylamino-4-(4-aminophenyl)-
1H-pyrrole-3-carboxamide.

LCMS (method C): m/z = 422: [M+H]*
20 m/z = 420: [M-H]
Retention time (min) = 3.38 -




20 reduced pressure. The crude product is purified by flash chromatography
[ el uent; dichl oronet hane/ met hanol (97/3 by volune)]. After concentrating a
WO 2006/ 084996 56 PCT/ FR2006/ 000286 under reduced pressure the fractions
cont ai ni ng the expected product, 22 ng of

2- a¢et yl am no-4-[ 4- (2, 3-di chl or obenzenesul phonyl ani no) phenyl ]-1 H

pyrr ol e- 3- carlWOx 20061084996 obt ai ned i n the&¥ orm of a beiPETHFRIMMEMI0286 at
265C. 5 ES+: mlz = 469: [M+H + Determ nation of the activity of the
conpounds - Experinental protocols 1. FAK The inhibitory activity of the
conpounds on EAK i;%gﬁt ermned by a 10 neasurenent of the inhibition of

t he aut ophospﬁ%ﬁ'vp ron of the enzyne using a tinme-resolved fluorescence
test (HTRF). The/conpl ete hunman FAK cDNA, whose N-term nal end was | abelled
with histiding wag cloned into a bacul ovirus expression vector pFastBac
HTc. The protain wal expressed and purified at about 70% honpgeneity. 15
The ki nase agyyvity is determ ned by incubating the enzynme (6.6 pg/m) wth
various concenty#ions of test conpound in a 50 mM Hepes buffer, pH = 7.2,
cont ai ni ng 1I0HEM MgCl, 100 pM Na3vO4 , 15 M ATP for 1 hour at 37C. The
enzymati c react} i%stopped by addi ng Hepes buffer, pH = 7.0, containing
0.4 mM KF, 133 D IQ.l%BSAandtheIabellingis carried 20 out, for 1
to 2 hours at roo rélraature, by adding to this buffer an anti- histidine
anti body | abel | ed ﬁj% and a nonocl onal anti body phospho- specific

for tyrosine, conjugat W th europiumcryptate (Eu-K). The
characteristics of the fluorophores are available in G Mthis et at,

Ant i cancer Research, 1997, 17, pagzes 3011- 3014. The energy transfer 25
bet ween t he ékfrewlarainedhidrid-t4-Msathyle3-triluoremathvinhasyuredelphenyi-dpbr t i onal
to the degreeyplhlaBiepbesirey! ati on of FAK. The signal of |ong duration

the  assags SBORNRIBPRETHS-rpetedr SO Theromet M F o PRSP UESED s s
cal cul at gd.of Byeroigxmdammm'im h@r Eé\rﬁompam@sgu@wib@ﬂi 'rmEaatr}pt@ 13 mbmgt ?86
Co s cont rol MR ReES BN BetiaReRCaid 2 A BL i
For phenyl)-1H-pyrrole-3-carboxamide.
Melting point = 266°C.
10  ES™: m/z = 460: [M+H]"; m/z = 482: [M+Na]"

Example 41
Ci
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2-Acetylamino-4-[4-(2,3-dichlorobenzenesulphonylamino)phenyi}-1H-pyrrole-
15  3-carboxamide .

A suspension of 70 mg (0.271 mmol) of 2-acetylamino-4-(4-aminophenyl)-1H-

pyrrole-3-carboxamide and 70 mg (0.285 mmol) of 2,3-dichlorobenzene-

sulphony! chioride in 1.5 cm?® of pyridine is stirred at room temperature for

24 hours and then the reaction medium is evaporated to dryness under
20 reduced pressure. The crude product is purified by flash chromatography

[eluent; dichloromethane/methanol (97/3 by volume)]. After concentrating



the calculation of the %inhibition, the [signal at 665 nnisignal at 620
nmMi - ratio is considered. WD 20061084996 57 PCTI FR2006/ 000286 2. KDR The
inhibitory effect of the conpounds is determned in a test of

phosphoryl ati on of substrate hy the KDR enzynme in vitro by a scintillation
techni que (96-well plate, NEN). 5 The cytoplasm c domain of the human KDR
enzyne was clWOe2008/084935 fusion form iSé o t he bacul RGT/HFR2006/G00286n
vect or pFastBac. The protein was expressed in SF21 cells and purified to
about 60% honogeneity. The kinase activity of KDRis nmeasured in 20 mM

MOPS, 10 nmM | . . 2 '

b- gl ycer ophog%ﬁgf Ee‘}lg‘if‘rdi&?ggﬁ%ﬁzfﬁé'%y eégm%g%&qh%%@%%gdd}%d ﬂ%(? 2pmg
Na3vO4, 1 nivofaF. 1@-ametygaminee4-[dd@pbdichicarobenzanesutphonglgminojphenylsid-

buf f t ai R ; ' - S Ak db
oddi ng 50 i POFTelE; EArBSkddE Bre BRGAHE & HE foffiof #3Re IR mpkingoaed Y
Pl-Cy expres#8§°Cn the formof a GST 15 fusion protein), 2 pG y 33P[ATP]

and 2 pM gol ¢EXTRy/zAf 469: [qu?bati ng for 1 hour at 37C, the reaction is
stopped by adding I volunme (100 pl) of 200 mM EDTA. The incubation buffer
l-of PBS. _The

is renoved and . the.wells acre _washed . three tinmes with 300 p

radi oact i Vi tgjd?tgr'ﬁﬂ'\égm'édo?nﬂé%c ﬁca&ty sitﬁfj gomponds ERUIDeNtA)
radi oacti vit protagalsr. 20 The background noise is determ ned by neasuring
the radioactivity in four different wells containing radioactive ATP and
the substratq al opeykA control for total activity is measured in four
different wells all "Containing the reagents (788P—AATP], KDR and PLCy
substrate) buUthe Anhikdorb ashvity 3f the ngrriReunds ameFAKhisidatermipedt B¥ RDR
activity g t indARir6RIEAPBPtheGhhibitior GMABIHRGHES pHONPARSS BHtHRSe/nee DERGE

I nhibition of the coqtr&l activity, det [I,RFr;ed I'n the absence of conpound.
The conpound aiBETESPE ﬂPBFﬁ"?é’Prf‘c%/ie%(F' included in each plate as
control for inhibition. 30 3. Tie2 The codi ng sequence for human Tie2

cor r espondi nd hieocommeledel mmmarw iFAK a@dDNAewhoser ddefrhinehendowas iabsibdl a2k was

gener ated by Usi i t. , L
This sequenc g%\ﬁ?éﬁ? rw"%ofagﬁgg %ﬁtaobggdiavlﬁgs LV BUARR R Ba @ T SR
protein was expressed and purified at about 70% homogeneity.

15 The kinase activity is determined by incubating the enzyme (6.6 wg/ml) with
various concentrations of test compound in a 50 mM Hepes buffer, pH = 7.2,
containing 10 mM MgCi2, 100 4uM Naz;VO, ,15 pM ATP for 1 hour at 37°C.
The enzymatic reaction is stopped by adding Hepes buffer, pH = 7.0,
containing 0.4 mM KF, 133 mM EDTA, 0.1% BSA and the labelling is carried

20 out, for 1 to 2 hours at room temperature, by adding to this buffer an anti-
histidine antibody labelled with XL665 and a monoclonal antibody phospho-
specific for tyrosine, conjugated with europium cryptate (Eu-K). The
characteristics of the two fluorophores are available in G. Mathis et al.,
Anticancer Research, 1997, 17, pages 3011-3014. The energy transfer

25 between the excited europium cryptate to the acceptor XL665 is proportional
to the degree of autophosphorylation of FAK. The signal of long duration
specific for XL-665 is measured in a Packard Discovery plate counter. All the
assays are performed in duplicate and the mean of the two assays is
calculated. The inhibition of the FAK autophosphorylation activity with

30 compounds of the invention is expressed as a percentage inhibition relative to
a control whose activity is measured in the absence of test compound. For
the calculation of the % inhibition, the [signal at 665 nm/signal at 620 nm]
ratio is considered.



bacul ovi rus expression vector pFastBacGT in the formof a GST fusion 35
protein. WO 2006/ 084996 58 PCT/ FR2006/ 000286 The inhibitory effect of the
mol ecul es is deternmined in a test of phosphorylation of PLC by Tie2 in the
presence of GST-Tie2 purified to about 80% honogeneity. The substrate is
conposed of the SH2-SH3 fragnents of PLC expressed in the formof the GST
fusi on prot eiWD 2000/084996se activity of 57 e2 i s neasurRETIAR20G600002860PS
buffer, pH 7.2, containing 10 M MCl 2, 10 MM MC 2, 1 mM DTT, 10 mM

gl ycero- phosphate. A reaction m xture conposed of 70 pl of kinase buffer
cont ai ni ng 0 an GST-Ti e2 enzyne per well is deposited in a FlashPl ate
96-wel | pl at"é kep ice. 10 pl of the test nolecule diluted in DMSO to a
10 concentratlitfen mhlblm% nefiecturnfatiee t cempavodd. iFodetermingsn inorcetest aof on,

- each measur egﬁﬂfls rﬁé}dri Bl sabbirhfe B?%ﬂé“@b??ﬁ&r@m C&tﬁgcﬁ*ﬂ%” ?bl?nu‘ é(}icir\'ngt ed

by adding 2 utlon contaln ng 2
and 1 pG of eg 'HQP‘? Agewellplates NENubating for 1 hour at 37C the reaction

is stoppsd waeaeglﬂo@mshu&Qidiﬁan( épmdoth@h EDﬁAeakyﬁaowaMcwécﬁin BeEST Ng

t he 15 |ncub3t|on buf f.er R@&mﬁ} are washed Z)g@t Q0 pl of
PBS. The P%’QEtfPWt'@/to the Raculqvirys SxPLEESRIPN gectrare Proffgn was

i nhi bition ofexphessBdeR $E21 veltsyand podfieditcasibolt80do d!vomogﬂmyas a percentage
inhibition relative to the control activity determ ned in the absence of

conpound. r, WO 2006/ 084996 59 PCT/ FR2006/ 000286 Results: Table 1: FAK KDR
TEI 2 St ruct urhe kivnasglastivity 8DKDR Bomeasseed (mR§ mMWIORH) 10 mM MgCR2, dONHz 1

2055 6473069 mfa thci2,\1 MNNDTT, 25 mM EGTA, 10 mM b-glycerophosphate, pH = 7.2,
in the presence of 10 mM MgClp, 100 uM NazVOy4, 1 mM NaF. 10 ul of the
compound are added to 70 ul of kinase bufffer containing 100 ng of KDR
enzyme at 4°C. The reaction is initiated by adding 20 I of solution containing
2 pg of substrate (SH2-SH3 fragment of PLCy expressed in the form of a GST

15 fusion protein), 2 4Ci y **P[ATP] and 2 uM cold ATP. After incubating for
1 hour at 37°C, the reaction is stopped by adding 1 volume (100 ul) of
200 mM EDTA. The incubation buffer is removed and the wells are washed
three times with 300 pl of PBS. The radioactivity is measured in each well
using a Top Count NXT (Packard) radioactivity counter.

20 The background noise is determined by measuring the radioactivity in four
different wells containing radioactive ATP and the substrate alone.

A control for total activity is measured in four different wells all containing the
reagents (y*P-ATP], KDR and PLCysubstrate) but in the absence of
compound. '

25 The inhibition of the KDR activity with the compound of the invention is
expressed as percentage inhibition of the control activity determined in the
absence of compound.

The compound SU5614 (Calbiochem) (1 yM) is included in each plate as
control for inhibition. '

30 3. Tie2

The coding sequence for human Tie2 corresponding to the amino acids of the

intracellular domain 776-1124 was generated by PCR using the cDNA

isolated from human placenta as model. This sequence was introduced into a

baculovirus expression vector pFastBacGT in the form of a GST fusion
35  protein.
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HONOY26011.46.3 N/ \'\ HNHO FFF HNH 5 266 42 11
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006/ 084996 60 PCT/ FR2006/ 000286 CLAIMS 1. Product correspondi ng

ollowwng formula (1): AL L-Ar NHRa RS NR2 | R1

10

15

WO 2006/084996 58 PCT/FR2006/000286

The inhibitory effect of the molecules is determined in a test of
phosphorylation of PLC by Tie2 in the presence of GST-Tie2 purified to about
80% homogeneity. The substrate is composed of the SH2-SH3 fragments of
PLC expressed in the form of the GST fusion protein.

The kinase activity of Tie2 is measured in a 20 mM MOPS buffer, pH 7.2,
containing 10 mM MgCl,, 10mM MnCl;, 1 mM DTT, 10 mM glycero-
phosphate. A reaction mixture composed of 70 ul of kinase buffer containing
100 ng of GST-Tie2 enzyme per well is deposited in a FlashPlate 96-well
plate kept on ice. 10 ul of the test molecule diluted in DMSO to a
concentration of 10% maximum are then added. For a given concentration,
each measurement is carried out in quadruplicate. The reaction is initiated by
adding 20 ul of solution containing 2 yg of GST-PLC, 2 uM of cold ATP and
1 uCi of d*°P[ATP]. After incubating for 1 hour at 37°C, the reaction is
stopped by adding 1 volume (100 ul) of EDTA at 200 mM. After removing the
incubation buffer, the wells are washed three times with 300 yl of PBS. The
radioactivity is measured on a Wallac MicroBeta1450.

The inhibition of the Tie2 activity is calculated and expressed as a percentage
inhibition relative to the control activity determined in the absence of
compound.



5 Formula (1) in which: 1) A and Ar are independently selected fromthe
group consisting of: aryl, heteroaryl, heterocyclyl, substituted aryl,
substituted heteroaryl, substituted heterocyclyl, cycloal kyl, substituted
0 g%floalkyl; 2) Lis selected fromthe group consisting of: NH, CO NH

. NH-SO2, SO2NH, NH CH2, CH2-NH, CH2-CO NH, NH CO- CH2, NH CH2-CO,
CO- CH2- NH, NAWOCRO0S6/0BHRES- NH, NH- CO- O, 59 CO- NH, CH2- NMETPR2006/000286
NH- CO- NH CH2, NH- CO-CH2-CO-NH, 15 3) Ra is selected fromthe group
consisting of H alkyl and cycloalkyl; 4) Rl is selected fromthe group
consi sting of S2R, in which Ris chosen fron1H, OR'4,
NR'5R"'6, (CI '%F%yl%;{;: oatay hFeter G\,y\,I y—stbstt uL cu hve-t-ef-ecye yl,
aryl, substiftuted aryl, heteroaryl subslti t ut ed hEﬂ@&car n WiklR R'4

is chosen frjomH, 20 ph Al kyl, and i i nd e
i ndependentlly sel ected %?rr omthe gr oup caans)?gsﬁﬁ?%; of (EI I%O%o IC 50

(C1-Co) al kyl},_cycl oal kyl het erocyclyl, |substit te(@U%clvl(nMﬂvl
substituted aryI I teroaryl substitut ed heter)aryl qr alternatively R'5
and R'6 are| |inked ;bach other to forna 5- t$ 8-merbered saturat ed F i ng
25 containing fro to 3 heteroatons chogsen fromO, Sjand N, §) R2 and| RS
are i ndependent| ected fro 2group| cogsi stiz2apsfl: al og R 2,
NOR(2) (% 9)1| o8B (R ). NeHD) (IR ?g

R 2) (O QR 3

N, (R 2), |OC(O L),OOC(O)
( N(R4)C(O)N(R2) :

N=C(R 2)(R 3), NFR 2

N(R 4) C(S)N(R 2) (R 3), (R3), AO(R2), I(OQAR2),

C(O N(R 2) (R—23)-—WD 2006/ 084996 61 PCT/ ER2006/ 000286—-H=NR-3}IR-2)
C(:Nm?s))(F?), S(O(R2), S(02)(R2),| S(@[AR 2),

S(02) N(R 2) ((R/37; whi ch each R 2, R 3,| R4 is| indegendently sel ected
fromthe grqoup co sting of H ,elkyl, alkylene] al kynyl, aryl],

het er oaryl , |cycl oal ky+ P clyl, 5 subszltu1edﬂhlkyl11Shbst|t@Bed

al kyl ene, SLbstituFeéjal ub8titutled aryl{ subst|ituted Hheteroary|,
substituted|cycl oal k

{t utled etgrocyclyl; in which, when R 2 ﬂgd

R 3 are each different Hsi ul tjaneousl ¥ present on R4 or on R

t hey F
P—Q—:\F

5 266 42 11
19 [ 13 125
21 163

19 118




may be linked to each other to forma ring containing fromO to 3 10

het eroat ons chosen fromO0, S and N. 2. Product according to Caim-1,
characterized in that: 1) A and Ar are as defined above; 2) RL is H, 15 3)
L is selected fromthe group consisting of: NHCO NH CO NH  NH, NHSQO2,
NHC® CH2- CONH; 4) Ra is selected fromH and nethyl; 5) R2 and R5 are as
defi ned abovNO2200%6/084988ict accordi ng t&0C ai m 1 or 2PCHER2008/000286i n
that Ar-L-Ais: X4 X3\ /L\ XT -X-2 Ain which each X1, X2, X3 and X4 is
i ndependently chosen fromN and GR 5, in which R5 has the sane
definition as R2. 25 4. Product accordj £ Claim 3, characterized in that
R5 is selected from the group consis% H F, d, nethyl, NH2, Ow,
OCF3, and CONH2. 5. Product according to Caiml or Caim2, characteri zed

in that R2 and R | group consisting of:
H, hal ogen, i &6@‘;“ @@%@Bﬂﬁﬁ%t@ékﬂ%@@m ﬁll—EOZR' 2. 30 6. Product
according to C|a|m5 characterized in th&d, R2 is H 7. Product according
to daimb5, characterized in that ‘E . hﬁg‘% 1084996 62

PCT/ FR2006/ 000286 8. Product according to/any of Claims 1 to 7,
characterized in that Ra is H 9 Pro according to any one of Clains 1
to 8, characterized in that 5 NH- CO-NH A and NH S02-A. 5
10. Product according to any one o‘? d all‘ms 1 9, characterized in that A
is selected fromthe group consisting of | iz)henyl pyridyl, pyrimdyl,
thienyl, furyl, pyrrolyl, oxazolyl, th| ol yl |soxazolyl I sot hi azol yl ,
pyrazolyl, imdazolyl, indolyl, indazolyl, benzim dazolyl, benzoxazolyl,
and benzog hi azol yl ; optionally substpitut eﬁ 10 11. Product accor di ng to
Claim10," characterized in that Ais X rom phenyl, pyrazolyl and

i soxazol yl ; apwhmmal | y substituted. 12. Product according to either of

Caims 10 and 11, 4¢har 364 Al £E9n48pdifntly selected from the group consisting of:
' aryl, heteroaryl, heterocyclyl, substituted aryl, substituted
heteroaryl, substituted heterocyclyl, cycloalkyl, substituted
10 cycloalkyt;
2) L is selected from the group consisting of: NH, CO-NH, NH-CO,
NH-80;, SO2NH, NH-CHz, CHz-NH, CH2-CO-NH, NH-CO-CH,,
NH-CH2-CO, CO-CHz-NH, NH-CO-NH, NH-CS-NH, NH-CO-O,
O-CO-NH, CHz-NH-CO-NH, NH-CO-NH-CHz, NH-CO-CH2-CO-NH;
15 3) Rais selected from the group consisting of H, alkyl and cycloalkyl;
4) R1 is selected from the group consisting of: H, R, COR, SO.R, in
which R is chosen from H, OR";, NR"5R"s, (C1-C6)alkyl, cycloalkyl,
heterocyclyl,  substituted heterocyclyl, aryl, substituted aryl,
, heteroaryl, substituted heteroaryl, in which R"4 is chosen from H,
20 phenyl, alkyl, and in which R"5 and R”6 are independently selected
from the group consisting of H, R OR";, (C1-C6)alkyl, cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
- heteroaryl, substituted heteroaryl or aiternatively R"5 and R"6 are
~ linked to each other to form a 5- to 8-membered saturated ring
25 containing from 0 to 3 heteroatoms chosen from O, S and N;
5) R2 and R5 are independently selected from the group consisting of:
H, halogen, R'2, CN, O(R’Z), OC(O)R’2), OC(O)N(R’2)(R'3),
08(02)(R'2), N(R'2)R'3), N=C(R'2)(R'3), N(R2)C(O}R'3),
N(R'2)C(O)O(R’3), N(R'4)C(O)N(R’2)(R’3), N(R'4)C(S)N(R'2)(R'3),
(R'3)

30 N(R'2)S(02)(R'3), C(O)R'2), C(O)O(R2), C(ON(R2)}R'3



Ais substituted with a first substituent selected fromthe group
consisting of alkyl, halogenated al kyl, al kylene, alkynyl, aryl,
heteroaryl, Oalkyl, Oaryl, 15 O-heteroaryl, S-alkyl, substituted S-alkyl,
S-aryl, S-heteroaryl, each being optionally substituted with a substituent
chosen from (Cl-C3)al kyl, hal ogen, O (Cl1-C3)alkyl. 13. Product according
to any one ofWQ 2006/08499® 12, characteriéded in that APRCHFREKOG/QR0286 with
a second substituent selected fromthe group consisting 20 of F, d, Br

I, OH, SH SGM COOM CN, N2, CON(R8)(R9), N(R8)COQ(R9), (C1- C3)a|ky|

Cl- C3) al kyl - N(R8 | kyLe R9
' whi th R and RS, apk ﬁ@ﬁgﬁé@ POMERR D SR2F EOE N B(OENR2, )
hal ogenat ed ( Cl- C3) aBk@t)O(R&), &) NQRZMR3(CM &@)IQhk@@CFﬁHZQZ R3, R4 is
Cl- C3) al kyl 000M g@}é
gl mul t;ﬁeoﬁsl y di f(gﬂﬂegﬁbﬁagb{ﬂ é?@ng@hﬁhh?“ﬁ@ﬁoaglsﬁﬁg & ﬁr E‘alkyl
7-menbered ring cont aikyieng. f radkYolt o asylheheteraabhs @M@@é“ﬁﬂroh‘i’ﬁm@y%d S;
\II\E WEI EQOM I sHH or agulsdtiaied MBIk, bcast%szmggbﬁsg!gr%hep (L:slu,bsgi%rt%%\d dikypd in

ic is or an i, on Substitu |
conprising 2 to 7 ca?@g’?{t‘ét?arrgry'anﬁué t[tgeg Hﬁqﬁ%\’ r’rﬁu@\nﬁ‘étgﬁ %’ﬂ%ﬂ‘y‘o 30
and ﬁ 14A Pr odﬁct -fismmstmmmg hleteamy_dm;e imfwitich] nehelD R'2 éﬂd_R’Baﬁae:teHohzed

t hat is enyl .. 0
(C1-Chyal kyl o 200t BIEEH L Bor) BRABRRYHARTE I G RADE ROV HE
(Cl-C3)al kyl, O (Cl- mayabajinkedstq gactsthekio fomulaodrm eobtaiming fom tal3ky |
and hal oggnat ed S'(Cﬁet@ﬁa%bh'l\élch&@ﬂ mﬂﬁ@%bﬁ gy substituted, the two

I nke ot he 0

substituents may be to each r'to rma 5- to 7-nmembered ring
containing fromO to 3 heteroatons chosen fromO, N and S. 5 15. Product

accordi ng to2any @redoét 4dcardiRg o Olaitrf1, craoeriged #ethdtn that it is:
4-{4-[3-(2-fl uoro- ? tl’lf| rorreth)éephen%&urel do] phenyl }-1 H pyrrol e- 3-

car boxami de, Rraréas ned
1-acetyl - 2- am no- 42){ 4R13s(2-f 1 uoro-5-trifl uoronet hyl phenyl ) urei do] phenyl } -1
H 10 pyjpsole-3-c

2-f or nyl aim no- 4- { 4- {(_alg ?@ected from, the group ¢ C?IHSIFt"I!ﬁe Vi B\Jl}]-'rcecl)dgleﬁl‘w:(aqf)w—}"- 1 H

- pyr ro | e-3-ca rb Nh$O0d, NHCO-CH,-CONH;
2-i sobutyryl am no44- {ﬁ’a[lg's(a%cftédlﬁbﬁTﬁ drid fetp.omet hyl phenyl) ur ei do] phenyl } -

1 H- pyrrol e-3- %?r ?!)é nrg ﬂg are as defined above.

20 3. Product according to Claim 1 or 2, characterized in that Ar-L-A is:
X%
=\ />—L\
X%,

in which each X1, X2, X3 and X4 is independently chosen from N and C-R’5,
in which R’5 has the same definition as R2.

25 4. Product according to Claim 3, characterized in that R'5 is selected from
the group consisting of H, F, Cl, methyl, NH,, OMe, OCF3, and CONH.

5. Product according to Claim 1 or Claim 2, characte'rized in that R2 and
R5 are independently selected from the group consisting of: H, halogen, R’2,
OR’2, NHR’2, NHCOR'2, NHCONHR'2, NHSO2R’2.

30 6. Product according to Claim 5, characterized in that R2 is H.

7. Product according to Claim 5, characterized in that R5 is H.




15

2-butyrylam no-4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)ureido] phenyl}-1 H
- pyrro |l e-3-ca rboxa mid e, 2-(3-cyclopentyl -

propi onyl am no) - 4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl )-

ur ei*do] phenyl }-1 H pyrrol e- 3- car boxam de,

2- (cycl opr opyWEr2006/0B49860) - 4- { 4- [ 3- (2-fg2ioro-5-tri f | IPCT/RR20067000386) 20
ur ei do] phenyl }-1 H pyrrol e- 3-car boxam de,

2- pi val oyl am no-4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)ureido] phenyl}-1

oy (a1 38 {1 eRReESoedtirGuP Aan BhEIIRS te L Marasterizey in that Ra
“H-pyrrol e-3-datboxam de, 25
2-acetylam no-4-{6-[3-(2-fluoro-5-trifl uoronethyl phenyl)ureido]pyridin-3-yl

}- 1 Hpyrrolg- 3- o? ?@rd ; ; i
2. (3-et hyl ur o1 do) 4. %ﬁ%? ydingio any ane of Glaime. 1110, S eIrAFSrZed dn hahy ) -
1 H pyrrol e-l3Adachezan{igs; NH-CO-NH-A and NH-SO2-A.

2-acetyl am no-4-{4-[3-(3-fluoro-5-trifluoronethyl phenyl)ureido] phenyl}-1 H
30 pyrrol g- 3-1Rr bdx@dudeaccording to any one of Claims 1 to 9, characterized in that A

2- acetyl am g &L s 3 o eh Y bR X ME A B PRINA o3l P ey i g
2- acet yl am ndund{pyri@yl( dxatalgl, dhiazolyi, isaxazolyvbtisythidzshy) pyrazolghipidandiyl; 1 H

ccet 31 am nd" 400 BN et bocragol T e igtiopol ePinE o

2-acetyl am no- 3\ ‘
ani de, 2- acetSUbgHiuted.4- { 4- [ 3- (4-f | uor ophenyl ) ur ei do] phenyl }- 1

H pyrrol e-3-carbox- am de, WO 2006/ 084996 64 PCT/ FR2006/ 000286
2-acetyl agi nord- { PrbdutLatdoraingPidcOMimUIee dharatienyéd inl tHat Y i ehéEsetr fahPox-

am de, 2-acetylanm no-4-{4-]3-.(4-difl uoronethox en ur ei do] phenyl }-1
H pyrrol e- 3_%%?5@@ %d lgoxazolyl; optionally su%g{lltutéq.) I'phenyl }
2-acetyl am no-4-{4-[3-(3, 4-di net hyl phenyl ) urei do] phenyl }-1 H pyrrol e-

3- car boxani dé2. 2- Rretythaccwding{to-¢iBer Bf4oldimetd Dand htngharactardetiihehgt } - 1
2 ect yl ami nis 5 ROTUUER: with @ first subsituent selected from the group, consising of o o
10 3- car boxardllé, halogenated alkyl, alkylene, alkynyl,” aryl, heteroaryl, O-alkyl, O-aryl,

15 O-heteroaryl, S-alkyl, substituted S-alkyl, S-aryl, S-hetercaryl, each being
optionally substituted with a substituent chosen from (C1-C3)alkyl, halogen,
O-(C1-C3)alkyl.

13.  Product according to any one of Claims 10 to 12, characterized in that
A is substituted with a second substituent selected from the group consisting
of F, Cl, Br, I, OH, SH, SOs;M, COOM, CN, NOz CON(R8)R9),
N(R8)CO(R9), (C1-C3)alkyl-OH, (C1-C3)alkyl-N(R8)}(R9), (C1-C3)alkyl-(R10),
(C1-C3)alkyl-COOH, N(R8)(R9); in which R8 and RS are independently
chosen from H, (C1-C3)alkyl, halogenated (C1-C3)alkyl, (C1-C3)alkylOH,
(C1-C3)alkylNHz, (C1-C3)alkylCOOM, (C1-C3)alkylSO3M; in which, when R8
and R9 are simultaneously different from H, they may be linked to form a 5-to
7-membered ring containing. from 0 to 3 heteroatoms chosen from N, O and
S; in which M is H or an alkali metal cation chosen from Li, Na and K; and in
which R10 is H or an optionally substituted nonaromatic heterocycie
comprising 2 to 7 carbon atoms, and 1 to 3 heteroatoms chosen from N, O
and S.

14.  Product according to any one of Claims 10 to 13, characterized in that
A is phenyl, pyrazolyl or isoxazolyl substituted with halogen, (C1-C4)alkyl,




2-acetyl am no-4-{4-[3-(2, 5-di net hoxyphenyl ) urei do] phenyl }-1 H pyrrol e-
3-car boxam de, 2-acetyl am no-4-[4-(3-phenyl ureido)phenyl]-1

H pyrrol e- 3- car boxam de,

2-acetyl am no- 4-{4-[ 3- (2- net hoxyphenyl ) ur ei do] phenyl }-1 H pyrrol e- 3-car box-
15 am de, 2-acetylam no-4-{4-[3-(2-trifluoronethyl phenyl)ureido]phenyl}-1
H pyrrol e- 3-\W/&r 2OGGIOBABY6 2- acet yl am no- 463 4- ( 3- o- t ol yIRCEIRRAGDE000286.

H pyrrol e- 3- car boxam de,

2-acetyl am no- 4- {4 [ 3-(3- et hoxyphenyl )ur ei do] phenyl }-1 H pyrrol e- 3-car box-

e pyr ol e- 3 g R CT-E Ry OE ARG S PEARG RIS BRE0]
H pyrrol e- 3- d§r1b64)gugdeand halogenated S- (C1 -C4)alkyl, and when A is disubstituted,
2- acet yl ami nqpd-tih- ét%sﬁﬂfetn&é H ﬁ%tg'gd’_@ﬁ&( b}ﬁ&rﬁb gngéeﬂy c%? #éﬁnB&Fé&" e-

25 3-car boxam de, -acet%/ ur el
H pyrr ol e- 3- dKIGyeRMAining from O o 3 h eroatoms choden from O

2-acetyl am no-4-{4-[3-(4-chloro-3-trifluoronmethyl phenyl)ureido] phenyl}-1 H

pyrrol e- 35cartmxarfrodact according to any one of Claims 1 to 14, characterized in that it
2-acetylam ng-4-{4-[3-(2-chloro-5-trifl uoronethyl phenyl)ure| do] phenyl }-1 H

30 pyrrol e-3-Tar boxam de,
2- acet yl am ndt-if-[34(3-Buorp-$rifbiosometiniiphenoreidalahenitniH-pyeoiged-phenyl } - 1 H
- pyrrol e- 3- carboemidee,

2-acetyl am no| écét?%ﬁ SmhidodY @f&qg'é-ﬂﬁiélfolS'WWBHQWMJ%I%HJ%HU@%} L H

- pyrro oxa mid
2-acetyl 6191 nch o c§ar %xajn@l met hoxyphenyl ) ur ei do] phenyl }-1 H-pyrrol e-

3- car boxami dé-’-fOZHHt%ﬂljﬁDeﬂ‘r{‘lfr& @2- ﬂl40l[085{trkf,|L&rdmeﬂwipmeprné)myeal)io]pé’lemqﬂpﬁé-nyI }-1
H pyrrol e- 3-pyaole3asdreexamide,

5~ car boxan 2. @ﬁgﬂgﬁaﬁé%ﬁéﬁﬁlﬁ@f@%%@E?%@%b@mw})ufb S BHEA-Fh. 10

2-acetyl am nd® Roxy- 5- met hyl phenyl ) ur ei do] phenyl }-1 H-pyrrol e-
3- car boxdfi de- butyrylammo—4 -{4-[3-(2-fluoro-5-trifluoromethylphenylureido]phenyi}-1H-

2-acetyl am n@yfrolel3lcarbdxdiriday! - 3-tri fl uoromet hyl phenyl ) urei do] phenyl }-1 H

- pyrro | %y&é‘cﬁﬁ@ﬁ%%l'&lgnylammoM-M -[3-(2-fluoro- 5-tnﬂuoromethy|phenyl)
ureido]phenyl}-1H-pyrrole-3-carboxamide,
2-(cyclopropylcarbonytamino)-4-{4-[3-(2-fluoro-5 -tnﬂuoromethylphenyl)

20  ureido]phenyl}-1H-pyrrole-3-carboxamide,
2-pivaloylamino-4-{4-[3- (2—fluoro-5-tnﬂuoromethylphenyl)ureido]phenyl}-'lH-
pyrrole-3-carboxamide,
2-(2-dimethylaminoacetylamino)-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-3-carboxamide, _

25 2-acetylamino-4-{6-[3-(2-fluoro-5-trifluoromethyiphenyl)ureido]pyridin-3-yi}-
1H-pyrrole-3-carboxamide,
2-(3-ethylureido)-4-{4-[3-(2-fluoro-5-triflucromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide, , |
2-acetylamino-4-{4-[3-(3-fluoro-5-trifluoromethyiphenyl)ureido]phenyl}-1H-

30 pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(3-ethylphenyl)ureido]phenyi}-1H-pyrrole-3-carbox-
amide, '
2-acetylamino-4-{4-[3-(4-fluoro-3-triflucromethylphenyljureido]phenyl}-1H-
pyrrole-3-carboxamide,

35 2-acetylamino-4-{4-[3- (3-ﬂuoropheny|)ureldo]phenyl} 1H-pyrrole-3-carbox-
amide,

2-acetylamino-4-{4-[3-(4-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-carbox-
amide,




5 2-acetyl am no-4-[4-(2, 3-di chl orobenzenesul phonyl am no) phenyl ] - 1H pyrrol e-
3-carboxam de. 16. Product according to any one of the preceding clains,
characterized in that it is in a formwhich is: 1) non-chiral, or 10 2)
racemc, or 3) enriched with one stereoisoner, or 4) enriched with one
enarftioner; and in that it is optionally salified. 17. Pharnaceuti.cal
conposi tion c\OP20O6/0B4996r oduct accordin@dto any 15 dPSTIFR2006/000286!i ng
claims, in conbination with a pharnmaceutically acceptable excipient. 18.
Use of a product according to any one of Clainms 1 to 16, as agent '

i nhi bi ting a peaskismi SeoLfRBrabHENYAG R 1ALpvrdle AlLsihaccor di ng
to C aim18, %Edgﬁ elrr{bg%ﬁ&-i)[n??—hat rqt?phe Wgo li?‘#?ggh?g ch%yg(ran from IE%K KDR
and Tie2. 20. 'of a product according to any one of Clainms 1 to 16, for

the manuf act4neéetiamineedr{4iinirdiflussemetiaxypheediuraigolphemfiol bgiveralest at e.

21. Use accor3lcacphd@ntiiaj m 20, characterized in that the pathol ogical state

i's cancer s 2-acetylamino-4-{4-[3-(3,4-dimethylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide, '
2-acetylamino-4-{4-[3-(3,4-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide,
2-acetylamino-4-{4-[3-(4-trifluoromethoxyphenyl)ureido]phenyi}-1H-pyrrole-

10  3-carboxamide
2-acetylamino-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyi}-1H-pyrroie-
3-carboxamide,
2-acetylamino-4-[4-(3-phenylureido)phenyl}-1H-pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(2-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-carbox-

15 amide, '
2-acetylamino-4-{4-[3-(2-trifuoromethylphenyl)ureidojphenyl}-1H-pyrrole-
3-carboxamide,
2-acetylamino-4-[4-(3-o-tolylureido)phenyl]-1H-pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(3-methoxyphenyl)ureido}phenyf}-1H-pyrrole-3-carbox-

20 amide,
2-acetylamino-4-{4-[3-(3-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide, ‘
2-acetylamino-4-[4-(3-m-tolylureido)phenyl]-1H-pyrrole-3-carboxamide
2-acetylamino-4-{4-[3-(4-triffuoromethyiphenyljureido]phenyl}-1H-pyrrole-

25  3-carboxamide,
2-acetylamino-4-[4-(3-p-tolylureido)phenyl]-1H-pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(4-chloro-3-triflucromethylphenyl)ureido]phenyi}-1H-
pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(2-chioro-5-trifluoromethylphenyl)ureido]jphenyl}-1H-

30 pyrrole-3-carboxamide, ‘
2-acetylamino-4-{4-[3-(2-fluoro-3-triflucromethylphenyl)ureidolphenyi}-1H-
pyrrole-3-carboxamide,
2-acetylamino-4-{4-[3-(3-chloro-4-difluoromethoxyphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide, ,

35  2-acetylamino-4-{4-[3-(3,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide,
2-acetylamino-4-{4-[3-(3,5-dimethylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide,
2-acetylamino-4-{4-[3-(2,5-dimethylphenyl)ureido]phenyl}-1H-pyrrole-

40  3-carboxamide,
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2-acetylamino-4-{4-[3-(2-methoxy-5-methyiphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxamide,
2-acetylamino-4-{4-[3-(4-methyl-3-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxamide, _
2-acetylamino-4-[4-(2,3-dichlorobenzenestilphonylamino)phenyl]-1H-pyrrole-
3-carboxamide.

16.  Product according to any one of the preceding claims, characterized in
that it is in a form which is:

1) non-chiral, or

2) racemic, or

3) enriched with one stereocisomer, or

4) enriched with one enantiomer;
and in that it is optionally salified.

17.  Pharmaceutical composition comprising a product according to any
one of the preceding claims, in combination with a pharmaceutically
acceptable excipient.

18. Use of a product according to any one of Claims 1 to 16, as agent
inhibiting a reaction catalysed by a kinase. -

19.  Use of a product according to Claim 18, characterized in that the'
kinase is chosen from FAK, KDR and Tie2.

20. Use of a product according to any one of Claims 1 to 16, for the
manufacture of a medicament useful for treating a pathological state.

21.. Use according to Claim 20, characterized in that the pathological state
is cancer.



