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WD 2006/ 082309 PCT/ FR2006/ 000220 SUBSTI TUTED PYRROLES

AND | M DAZOLES, COVPQSI TI ONS CONTAI NI NG SAME,

MANUFACTURI NG PROCESS THEREFOR AND USE THEREOF 5 The

present invention relates especially to novel chem ca

conpounds particularly novel substituted pyrroles

@Wﬁ % bes, to conpositions containi ng KAERFR2006/000220
% elr use as nedi canents. More particularly, the

invention relates to novel specific pyrroles and 10

i m dazoles with anticancer activity, via nodul ation of

t he QQBSWITMTEfD PYRROLES AND IMIDAZOLES, GOMBOSITIONS

u
side effects and of patU&ftTH erance. These
effects mght be limted if the nedi canents used act
seI ectively on cancer cells, w thout touching healthy

! resQH iRfehtith r%%té‘é'é’sﬂﬁacfélr |td>”hé\l/élgchémlmvecbmﬁounds
ects o a chenot hera %ﬁ! thus c.on u%b%os:tlons
mpkﬂ,@ﬁ‘ﬁan?haﬁUbﬁWt@ e |%ndpa'fTH 8
éshtaining/ 8idim afbas®néis usé ashaedicaatentalys, expr essed
predom nantly in cancer cells, and 20 which are

expressed little or not at all in heal t hy cel | s.
Mone eparticulzalye sther énverition |relajes ety ymevel t specitiat pyryales and

H]Sagéu\gg W@Ir é(rllt?c{dn%r QEnw@:y JOrhOduHtIRHRST tRE af@s) 6f Sroteins, in

h as tyrosine, serine or
mantl@ukarﬂfmamg: dues. Such phosphoryl ations may greatly
nodi fy the function of 25 the proteins; thus, protein

oSBT 30, IO, B AN use

credrabtidrapy pc@ééntmmwmaable pmblemel of sidéfaffents amdu o patient
|

ngrpuf;g.r rﬁ‘telsr {aﬁ‘ggtgcﬂn \‘@eeda%HQ 28 éé?ﬁébr?cgstejlsﬁd act

selaathely som nmmdpeﬂﬁarmthﬁut ﬁDU@@QQeQGaé@(e@ lsi One of the

?c% E{I&% E%rehrﬁﬁﬁg%é d‘c&%rsté éﬁéétg%fcé‘ﬁﬁ&hoﬂ%rbﬁy ﬂﬁ‘éﬂ/ tHusOconSIst

one ects

ipr using: medieaments thatt @cb,o@pggQan,lﬁ,&q llln{v%y% orv\p? hconstltuent

é!@h*lé-‘rﬁé“‘cﬁrthé%'bétﬁWay@yem%BQ@d ipreg@miriantiyain earider cells, and
respect to ases" for which

e Ki
W’ﬁM%&euwr%fFS%ﬁ'éﬁ%@( WF%WWB%%‘ SEAK, KDR and
35 Tie2 are preferred. 1 WO 2006/ 082309

l?m %ng%g %ng éwarrﬂgl SFerdy R it SRHAIGSP B! ph8sphorylation of
hydroxyl groups of specific residues of proteins, such as tyrosine, serine or
threonine residues. Such phosphorylations may greatly modify the function of
the proteins; thus, protein kinases play an important role in regulating a wide
variety of cell processes including, especially, metabolism, cell proliferation,
cell differentiation, cell migration and cell survival. Among the various cellular
functions in which the activity of a protein kinase is involved, certain
processes represent attractive targets for treating cancer cells and also other

diseases.

Thus, one of the objects of the present invention is to propose compositions
with anticancer activity, by acting in particular with respect to kinases. Among
the kinases for which modulation of the activity is desired, FAK, KDR and

Tie2 are preferred.
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- H R OR'4, (Cl-Co)alkyl,

LA O RNI NHRa 5 Formula (1) in which: 1) A and
Ar are independently selected fromthe group
consisting of: aryl, heteroaryl, heterocyclyl,
substituted aryl, substituted 10 heteroaryl,
substituted heterocyclyl, cycloal kyl, substituted

hngd) L is selected fromthe group Q@EFRR0OG000220
\&Yfi(ﬁ&!/%%'i NH CO, NH SO2, SO2NH, NH CH2, CH2- NH,
CH2- CO-NH, NH CO- CH2, NH CH2-CO, CO CH2- NH, NH CO NH,
NH CS-NH, NH-CO- O, 0 15 CO NH, CH2- NH CO NH,
NH- CO- NH CH2, NHCO CH2-CO-NH;, 3) Ra is selected from
Thesegprodpctsocatespong toffolnubd @ybelawd cycl oal kyl . 4)
Rl is selected fromthe group consisting of: H R
COR, SR, in which Ris chosen fromH OR'4, NR'5R'6,
(C1-C6)al kyl, cycloal kyl, hetegocyclyl, substituted
het erocyclyl, aryl, substituted aryl, 20 heteroaryl
and substituted heteroaryl, iR which R'4 is chosen
fromH, phenyl and al kyl, and An which R'5 and R'6 are
i ndependently selected fr he group consisting of
oal kgl , heterocyclyl,
substituted heterocyckyplar bst ituted aryl,
het eroaryl and substitut ed Neter ar
alternatively R'5 and 25 R' areNH%ﬂed together to
forma saturated 5- to 8- rrerrbered ring containing
fromO to 3 hetero atons chosen fromO, S and N, 5) X
is chosen fromCR3 and N, 2 WD 2006/ 082309
PCT/ FR2006/ 000220 6) R2 ph¢nh{i3 (Are i ndependent |y
sel ected fromthe group consi stl ng of: H, hal ogen,
iRthiceN. QR 2), OO (R2), O(ONR 2)(R 3),
0S5(02) (R 2), N(R2)(R3), N=C(R 2)(R 3),
N(R 2} C(Adrid A) are Mdepanden) 53( etted from the group consisting of:

el

“gg gg g%oﬁ;\' g %é}&ﬁ 310) ( t; )(Ny%gb t(.l%dg) 'ar9I substituted

C( O N( Rh2y¢reaB), Gubstituted heterocyclyl, cycloalkyl substituted
cycloalkyl

2) L is selected from the group consisting of: NH, CO-NH, NH-CO,
NH-SO,, SO.NH, NH-CH,;, CHx-NH, CH,-CO-NH, NH-CO-CH,
NH-CH,-CO, CO-CH,-NH, NH-CO-NH, NH-CS-NH, NH-CO-O, O-
CO-NH, CH,-NH-CO-NH, NH-CO-NH-CH,, NH-CO-CH,-CO-NH;

3) Rais selected from the group consisting of H, alkyl and cycloalkyl.

4) R1 is selected from the group consisting of: H, R, COR, SO2R, in
which R is chosen from H, OR";, NR”sR”s, (C1-C6)alkyl, cycloalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl,
heteroaryl and substituted heteroaryl, in which R”4 is chosen from
H, phenyl and alkyl, and in which R”5 and R"”6 are independently
selected from the group consisting of H, R OR"s, (C1-C6)alkyl,
cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted
aryl, heteroaryl and substituted heteroaryl, or alternatively R”5 and
R"6 are linked together to form a saturated 5- to 8-membered ring
containing from 0 to 3 hetero atoms chosen from O, S and N;

5) Xis chosen from CR3 and N;
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N(R 3)) (R 2), C(=N(OR 3))(R2), S(R2), S(O(R?2),
S(02) (R 2), S(02)QR 2), S(02)N(R 2)(R 3); in which
each R2, R3, R4 is independently selected fromthe
group consisting of H, alkyl, alkylene, alkynyl,
aryl, heteroaryl, cycloal kyl, heterocyclyl, 10

thz gal kyI substituted al kyl ene, sulpdT/FRREGK/000220
al %d6?d§2§gubst ituted aryl, substituted heteroaryl,

substltuted cycl oal kyl and substituted heterocyclyl;

in which,_ when R 2 and R
|Slnm“ é)g,%%ggcs R @r&l@ﬂgpgg@@iy&&%ﬁ@@&@ﬁ%t @oﬁé‘lgtmg of:
l'i nked H-Dgﬂaltﬁjert,OH’Z),r iGN, rofaza,orfa@(@a(ﬁgzxr N&Rg) (R'3),

hetero gi%@r)g%ﬁh 2{(R%) /{\;6- R'SY HW(R 2)C(O)R'3),
S L R m(@)o.(ﬂ ﬁ.MReﬂe)QGOM RAK &g“@ IENR2)R),

i ndepenqLﬁE{fe )sgénéﬂﬁe‘ﬂ f¢@(|l§l-zgnd SR 22 C{ONIZUR'3), C(=

Se?e??:&l(ﬁ%)r}ﬁ ﬂbdgéé{]ﬁ!ﬂql:ggﬁé@)né(éf ¥ I#—"Eﬁ@% R 3(02)(R2).

net hyl , R:G)thawblqbr ebehr &R, RBji R4 is

T e <FLPE TFSHE Epgnd  . a
one fromlieieng Ralkynyl, R3arys pheteseaivl.i arysgioalkyhi ol@@ﬁrocyclyl
R3 1s a'sﬁgsg@?%?reélma' SUsSfhged ocaik I@ﬁét h%uers@wmed alkynyl,

consi st N(R loalkvl and
N( R 2) Csopstitter) ary rsub)smm(w@m@' fé} Rygloalkyl an
ang O Elﬁﬁécﬁ?h%ietrogybflymrpwthﬁw mﬂaan 'Ruaid RS3 are each other
i ndependent sel ec rom e ans,

H al kyith an yAnchgimuliaperusly %rﬁ?F ROtRe Sl ‘é’?tw n8) may be
cycl oal Hmkedii@ etieptodygch \d nnglﬂnmtamu@ﬁom Rytp,3 hetero atoms
substitu d aIE 96;3,6 ?' lﬁtltut ed al kynyl,

substit m a8 #t uted heteroaryl, substituted

cycl oal kyl and substituted 3 WD 2006/ 082309
PCT/ FR2006/ 000220 heterocyclyl; in which, when R 2

epprt%dggégﬁr‘sﬁnelh'tgg&hm d a?dvéntégfe’mldl;aneousl y

i nked together to
forn1a ring containing fron%ﬁz§p 3 hetero atons
chosen fromO0O, S and N—R3.{s nohe-preferentially

sel ected fromthe group con Lg o? H, hal ogen, 5
NH2, NH COO- al kyl and - NH aryl n whi ch the aryl
is unsubstituted or substituted with bne or nore

KB redtn 7 82, K4 ;d Nat €5hdgefigertlénaon from N and O-R’S,
+r0@tndnl Rl hag( tlﬂekgarme eknition aﬁR O

Substituents R'5 selected from the group consisting of H, F, Cl, methyl, NH2,
OMe, OCF3 and CONH; are preferred.

R2 is preferentially H.

Preferred products according to the invention are those for which X is CR3. At
least one from among R2 and R3 is preferentially a halogen.

R3 is also preferentially selected from the group consisting of H, halogen,
NH,, N(R'2)C(O)(R'3), N(R2)C(O)O(R'3), N(R'4)C(O)N(R'2)(R'3), C(O)O(R'2)
and C(O)N(R'2)(R'3); in which each R'2, R'3 is independently selected from
the group consisting of H, alkyl, alkylene, alkynyl, aryl, heteroaryl, cycloalkyl,
heterocyclyl, substituted alkyl, substituted alkylene, substituted alkynyl,
substituted aryl, substituted heteroaryl, substituted cycloalkyl and substituted



NH-al kyl -aryl in which the aryl is unsubstituted or

substituted with one or nore al koxy, -CONH2 or

-CO heterocyclyl in which the heterocyclyl is

unsubstituted 10 or substituted with one or nore

alkyls. RL is preferentially H Ra is preferentially
substituents L-A are advant ageqsTFR2006/000220

wr%gg(ﬁé/%ig’%gNHCONHA and NH S02-A. A conbination

L-A that is particularly effectlve i S obtai ned when

Lol RS, AL O R S BUEE GNP 0K H an
§iﬁ11m©h@duéllymrewm @ Ri’mromnga‘sme}gntaﬁ/ benliieed togﬁthewp form a

£ B G i e o chplph e o1 ha .
%glnlg%gké/ lp’r(lafe'ré}gﬂblgl seléﬁ@az OJI)M' thebﬁpr”b&ﬁ’s’a%nzd of H, halogen,

Zoxazol nzot

t
N NGOk e G a2 1 UG S 2 G BRURtuted or
AWt wﬂﬁdomé@ﬁaaakexlhaldgun onaidiyalkyly BNH-CQ:-alityl, FhH-CO-

akyENakglauh oM RELE R R0 SIS BEII) or -CO-
NH- alklwbryl #uwhaicht thieeatybik lunisubatitujedoesubstityted with oge or more

%‘kﬁwl I&?(Bﬁﬁp%gggr R'F?érééf%q )&I%ﬁ%lbﬁ He Hef&r@é;}‘dﬂ'l is unsubstltuted

substi tuted 'S-a
& gulystitated \@thnenemanqne al&)ﬂ@h bei ng optionally
substituted wth a substituent chosen from

Rais meyf@rWIa"yHél Radmpegiereptigty fes) al kyl . The

bstit t f t II hst
B el s SURITNERR, L At e R RO T B h R NG O-NH-A
ahd NHEO,-Rl, |, OH, SH, SGBM C(IJ( CN, 30 NO2,
CON( R8) (R9) . N(R8) CO(R9), (Cl- c3) al kyl - OH
ACtofiimation 1NARB)at R8) part(oO]arlB)ea‘lezWe (lm@lytamed when L-A is

&%C%El kyl - COOH and N(R8) (R9); in which R8 and R9
éndently chosen fromH, (d-C3)alkyl,

Fﬁd@% Eeﬁ%ﬁék‘f (“@h(thggf}'@éfmdﬂ%efél@ﬂﬂycﬁé@ KubbiRuent A that

Cl-C3)al k
505 6lCO LS GPTP AT FIROOCIRRR. A o}éﬁm \,mgwyhgpmrgl% thienyl,

ﬁrr9| %ﬂgﬁé‘l}l a@%w}lytr%ﬂﬂyl Isb&azblyl tiswsthtiazely| heyrazolyk dmidazolyl,

o, clngon pamerasbh SEREL LA SRbLTBTIY optonally

gubstita®id.on of an alkali nmetal chosen fromlLi, Na and
K; and in which R1O is Hor an optionally substltut
Mme&;rref’aablq B, isathexsenfrdne pheoyt, piyrazely! andispxazeiys ﬁ)ptlonally
E%mt Eﬂq’g 1 to 3 hetero atoms chosen fromN 0 and S.
8 rly preferred substituents A are chosen from

FREWbstRYEZRi¥ veRP dvantageously substituted with a first substituent
chosen from the group consisting of alkyl, substituted alkyl, alkylene, alkynyl,
aryl, heteroaryl, O-alkyl, substituted O-alkyl, O-Aryl, O-heteroaryl, S-alkyl,
substituted S-alkyl, S-Aryl and S-heteroaryl, each being optionally substituted
with a substituent chosen from (C1-C3)alkyl, halogen and O-(C1-C3)alkyl.

The substituent A is preferentially substituted with a second substituent
chosen from the group consisting of F, Cl, Br, I, OH, SH, SOsM, COOM, CN,
NO,, 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 and N(R8)(R9); in which R8 and R9
are independently chosen from H, (C1-C3)alkyl, (C1-C3)haloalkyl, (C1-
C3)alkylOH, (C1-C3)alkyiNH,, (C1-C3)alkylCOOM and (C1-C3)alkylSO3M,; in
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I soxazolyl; the said substituents A possibly being
substituted with hal ogen, (Cl-C4)al kyl,

(Cl-C3) hal oal kyl, O (Cl-C4)al kyl, S-(Cl-C4)alkyl, O
(C1-10 4)hal oal kyl and S-(Cl-C4)hal oal kyl. When Ais
di substituted, the two substituents of A may forma

Vgo 26667085@6@“” ring optionally containi ng POTWRR2006/000220
hetero atoms. OQther preferred substituents A are

substituted with one or nore substituents, which may

wqﬁeﬁgffﬁﬁaﬁée 24 8 S EIRBT B han 3, i e 68T

Sgetier GOEMM GN,5- NG27 - nEINDBRE] ROy, om(q@ly;@(q@gmmg from 1 to 3

rfe%ro%g :%jy||1 %&iﬁ%g é;&as’%l 00E’)\’QI)(gll;}ﬁn;l:ile;f;IF chosen from Li,

Na:%b(alanyu in whizhddjali yﬂ@{ean (qggon pmaromatlc

' f 7l darbon @té¥ingl andOt hetEhetery latoms chosen
@%@&Qgcopgﬁl%s Aryl an?:lns het eroaryl, each being

femiNy r@lanﬁ %ubstltut ed with one 20 or nore

tit {
Albed el helf il el it il o on
sy | f tlt&nsHld (s(mzsma}aatskﬁl posgsibly B3ipgl &;bs@tuted with halogen
€t g'(lky'g%)%%a‘@] @4@?@4)3&9 -(C1-Ca)alkyl, O-(C1-
él)hﬁﬂ%ikwoagdy %(%%C%h@lﬁamyl -t Néjenmd lb'5e isusifiuted, the two
§Lﬂﬁﬁfﬂ?ﬂts BPAfrﬁéWf@rﬁa 8-Qo 77-fissred ririg@ptivraligicontaining from

hetero atons 25 chosen from0O, Nand S; in
rpsapma% a cation of an alkali netal chosen

é{g\qr&{gfqrs,edsﬁ{x}gﬁtit%@gg& EB%\Q’UQ%IHE%O V\)ltﬁ 120 ﬂﬂire substituents,

whichainaiynige 2deéntical cardifierent oindepeadenty sslqm% fpratthasgroup
ISR HPE, R, BeaNof, dHeEBARICOMUON, ﬁgaommgaa)(Rg)

NRB)QRE, @tﬁuﬁa@amb?ﬂﬁéﬁﬁwﬁﬁ%ﬁﬁﬁ% GBSO
1. E3HRYLEOIH 2- NRBPRO)AM @1-Ch)alkyl,  (C2-C6)alkylene .
tor?é%y' ¥ orats ey mcghgﬁﬁujgylw (/gry} | 8oRSreradiy,f 5-c1-

1elestvhy e
JAK 058 éﬁd@h@t’érﬁéryl each being optionally substituted with one

%h@m?&é] )SHB§ Hsfﬁénﬂge} by 21 LK MIBIN and O-(G1-C3)alkyl

inyerhishhRer ané, RS ane maeﬁeomw cmmmwo@mwkw (C1-
R A MR VS I R R
whichr mwhiea- RB@deBQaa;remultaneously her than H n){ay be linked
@érﬂ'gél ﬁé?&‘ﬁﬂ% $}t{o47jn?er(18élfédlﬁﬁ contdi hlﬁb Wr@mabrry heteroyatoms

rrol e-2-car
ahqserTh o Gy NeaichSarewbiearis 1 6L 8 #1806 2 Alsglbmetalghosen
frbmOL O BRY RhaRY i -which R10 is H or an optionally substituted non-
aromatic heterocycle, containing 2 to 7 carbon atoms and 1 to 3 hetero atoms

chosen from N, O and S.

Preferred products according to the present invention are chosen from:
3-{4-[3-(2-Fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1 H-pyrrole-2-carbox-
amide,
4—tert—ButyloxycarbonyIamino—3-{4-[3-(2-f|uoro—5-triﬂuoromethylphenyl)ureido]-
phenyl}-1H-pyrrole-2-carboxamide,
4-Amino-3-{4-[3-(2—fluoro-5-triﬂuoromethylphenyl)ure_ido]phenyl}-1 H-pyrrole-2-
carboxamide hydrochloride,
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urei do] phenyl }-1 H pyrrol e-2-carboxam de,

4- Benzoyl am no- 3-{4-[3-(2-fluoro-5-trifluoronethyl phen

yl ) urei do] phenyl }-1 H pyrrol e-2-carboxamide, 4-N i

coti noyla mi no-3-{4-[3-(2-fl uoro-5-trifluorom

ethyl p henyl)u rei do] phenyl}-1 H 10

‘?36 &L ggr boxam de, Ethyl PCT/FR2006/000220
car banoyl -4-{4-[3-(2-fluoro-5-trifluorom et hyl

phenyl )u reido] ph enyl}- 1 H pyrrole-3-carboxyl ate,

& Qﬁﬁ&m{w -fifjupromettyipheny WsRigRY By drBr G ugie: S riflupro-
rlethyipiee red jBireidalphexyl}at-pytrdle=+garboxamide,

{ﬁ%@ ﬁ%ﬁﬁgﬁ’%?f{@éé Lf&?-'?{rgm@‘cphswah&rﬁil)ﬁﬁéuab]%wéhbl}-h H-
Wrwe{%namoxaﬁ'{lde[B (2-trifluoronethyl phenyl)ureido] ph
21 'd mz/?bhﬁ I§r’rﬁﬁ6)b@-{dd[@-f(zfsﬂUEP@ELtrlfluoromethylphenyl)

car

d h |
W]PBQB@H};JH HE&I?T%\F@'%%WEEI o) phenyl ] -
&Be&fzb?m)ﬁho@-{ﬂ- 3-@-fidefo- aanmmremtwpbemm caiphoryl}-1H-

- car oxyI ate, Ethyl
%yrgc}:{ de 32 (3- et hoxyphenylt)urel do

thgzmttmdyd‘arﬁmoc&-r{bcﬁ&-;(lzdwro-ét-mﬂuorome hylphenyﬂ)ure?gg]paényl}—1 H-
gy%\ ba Qﬂoxé lée[3 (3-trifl uoromethyl ph enyl)u re
Et{wéiuzafbgmwﬂﬂzﬂdé @ rfgtﬁivﬁﬁgbg’fﬁg%q]g‘lﬁh?éid(%tp%lny'}'1 H-

érglbgrb%xg@woxyl ate, Ethyl

?: Fglméy cam&j—ﬂ( g&-@-@ IHgFo%n Inllﬂu%léjo%ﬁgﬁﬂ}lh}-f &yrrole—3-
&arb@k Watgy! - 4- { 4-[ 3- (4- net hoxyphenyl)ure| do] phenyl }-1

| -G

T NN A

em}bb}(ylatﬂ pyrrol e- 3-car boxyl at e, Ethyl

E{hé’?r : o?Péfépénggi g?-g% ttl‘iﬂddétéfﬁ@]tﬁ&gbﬂggﬂﬂyréidb]phenyl}-1 H-pyrrole-

FleXY{atB[S (4-ch | oro-3- trlfl uorom et hyl ph enyl)u
| 54Urb&ho grul[; 33btoly I&ewdéyphbﬁﬁqmapmawacacbo&ym

A il
glh;menyl} 1 H pyrrol e- 3-car boxyl ate, Ethyl
Igﬂ‘g/filly a[g)élf] &%ﬁ% {yzﬁ(-ffﬁ-gé-h%rtﬁ’o@pﬁw@nw Y SSTBhEMY -1 H-pyrrole-3-
carboxylate
Ethyl 5-carbamoyl-4-{4-[3-(3-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxylate,
Ethyl 5-carbamoyl-4-[4-(3-m-tolylureido)phenyl]-1H-pyrrole-3-carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(4-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(4-methoxyphenyl)ureido}phenyl}-1H-pyrrole-3-
carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(4-trifluoromethylphenyl)ureido]phenyl}-1 H-pyrrole-
3-carboxylate,
Ethyl 5-carbamoyl-4-[4-(3-p-tolylureido)phenyl]-1H-pyrrole-3-carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(4-chloro-3-trifluoromethylphenyljureido]phenyl}-
1H-pyrrole-3-carboxylate,
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pyrrol e- 3-carboxyl ate, 5 Ethyl

5- car banoyl -4-{4-[3-(4-fluoro-3-trifluoronethyl

phenyl ) urei do] phenyl }-1 H pyrrol e-3-carboxyl at e,

Et hyl

5- car banoyl -4-{4-[3-(3-fluoro-5-trifluoronethyl phenyl)

\g@mmgpgl }-1 H pyrrol e-3-carboxyl ate, EGWHFR2006/000220

-carbamoyl-4-{4-[3-(4-methyl -3-trifluoronethyl phenyl)
urei do] phenyl}- 10 1 H pyrrol e-3-carboxyl ate, Ethyl

-car banoyl - 4-{4-[ 3- (44 rifl ugr ' r e .
1 , Sroabarpni 4 -6 b B Eo g RUEREy i RidcTbReny
T pymolerdxdartieylas. (4- d

r Fa i -
1P AT L eyl 1
pyireied-carbpuylp®, (3, 4-d i m et hyl

l ' 1¢h- flRbrorRet Lisgigo]pheny!}-1H-
S B E BIL hbpTetsasmL o’
RyedlerskearReNYBi&ir ei do] phenyl }-1 H pyrrol e- 3- .

Etalp Qiddrlaéﬁhoyﬂ*{41[333d&rdﬂa¥ﬁagrlfk,|érc{meﬂ&lp(rmrtyl)dreldo]phenyl}-1 H-
i meth 1\’[é){?)eng;ll urei do] phenyl }-1 H pyrrole-3- 20

RATQIES FaPexYiatsy | |

Ethghr baraybaroykd {8-[8145methyeBtifluaremethyipbeay)wiidalphenyl}-
g_}_yg?mé_égéagaéﬁﬂg%r boxyl ate, Ethyl -

- car banoyTl- 4-14-173- (2- met haxy- 5- net hyl phenyl ) ur ei do
by | }- 1 gkcaﬂyaméyle4'§4d§1(665é§lv%{Pg?etg?,%ﬁi}%nyy)uze'dglPg‘ew'}-1 H-
rFGle xgfatet- [ 3- (2, 5- di met hoxyphenyl) ur ei do] pheny!

-1 Hpyrrole-3- car | gt Et hyl , A
E0¥hr baroprcaibamoye e AT abltam R Ry doleheny - H
pyresldd-eaboxylate,1 H pyrrol e- 3-car boxyl ate, Ethyl

- car bamoy| - 4- - ] ' -3-
SR, PSS Bl oS phinfp 1 bt
carbaxyatepyl - 4- {4-[3- (2-fl uoro-5-trifl uoronet hyl phenyl)

' A byI-4Li4d3-py a : hényl}-1H-pyrrole-3-
%‘fhgf%% B P e Ty e

pxyleteyor omet hyl - phenyl ) ur ei do] phenyl }- 1
E‘h'ngy r5-@bﬂ5a?n6ﬂf41{m?f((ﬂ,_6rdiﬁﬁathoxyphenyl)ureido] phenyl}-1H-pyrrole-3-
3-{4-[3-(2-Fuuoro-5-trifluoronethyl phenyl)ureido] pheny
tarbexylai;r r ol e- 2, 4- di car boxani de, 7 WO 2006/ 082309
RG] FREORHHANDIRE-{4-[3-(2,5-dimethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate, ,
Ethyl 5-carbamoy|-4-{4-[3-(2-methoxy—5-methylphenyl)ureido]phenyl}-1 H-
pyrrole-3-carboxylate, ‘
Ethyl 5-carbamoyl-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole—3—
carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(3-chIoro-4-difluoromethoxyphenyl)ureido]phenyl}-
1H-pyrrole-3-carboxylate,
Ethyl 5-carbamoyl-4-{4-[3-(3,5-dimethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate,
5-Carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1 H-
pyrrole-3-carboxylic acid,
4-(2,4-Dimethoxybenzylamino)carbonyl-3-{4-[3~(2-fluoro-5-trifluoromethyl-
phenyl)ureido]phenyl}-1H-pyrrole-2-carboxamide,
3-{4-[3-(2-Fluoro-5-triflucromethyiphenyl)ureido]phenyl}-1H-pyrrole-2,4-
dicarboxamide,
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3-{4- 3-(2-Fluoro-5-trifluoronethylphenyl)ureido]pheny
4- met hyl pi per- azi ne-1-carbonyl) -
ol e- 2- car boxam de,
3-(2-Fl uoro-5- tr|fIuoronethylphenyl)ureldo]pheny
pyrrolidine-1- carbonyl)-1

6%@3390ar boxam de, 5 2-Di net hyl am noetH(yT/FR2006/000220
car anDyI 4-{4-[3-(2-fluoro-5-trifluoromethyl

phenyl ) - ureido] phenyl}-1 H pyrrol e-3-carboxylate, 4-C

D S Ao A s

&zt fecarbdny -1 pyrofd-2@acb@xamidel uor onet hyI phenyl )ure

%%ﬂjﬁ'@%ﬁé&?lsor 0- c{g&ﬂe??)rlé@?lgyngﬁ ﬁy henyl”) ur e.récgidérﬁi}k
¢arbenyl)tHipysele-2-caskeXaenigdsi de. A product in
?ﬁl et ?ﬁnrY&étﬁylt @cbfbé?ﬁéylm{zﬂ?&(@ﬂuoro% -thflusromethylphenyl)-

n race[g orm or 3) enriched in
WM@P@?@B}Q n%Y"OSr -CaPOXYhed in one enanti oner;
ATh|oRY348-| Q-F(Elfmmda-lsytrﬂabrdmethylplm\ynumd@ﬂpbenylw H-pyrrole-
ﬁ&c%dancﬁ with the invention nay be used for the

of a medi canent that is usefu
5monon@{4-[aa(eﬁm@g15emiﬂuommethymhenyHurqs@@lphsuvlhﬂ Hypyrrole-
?%@ﬁ? The present invention also relates to

herap eut| & conposi tions conpr n ct .
s o ShEnaromatayanen s PUR S iazole-4-
ehomBafad i cally acceptabl e excipient according to
the chosen node of adm nistration. The pharnaceuti cal
conmposition may be in solid or liquid formor in the
Agrododt mlaicpoadmm wiltd thimimvegntibe nsay bel conposi ti ons
that may, e powders, gel capsules and
t abl ets”Aﬁb%@ﬂ%g oral’ forms that may also be
i ncl udec?)arreraMIbiﬂOmQ)ers protected with respect to
the aci déQ Fﬂﬁakéﬁ']rpéné BRrébRBAMN, orThe  supports used

0

for the orns consi st especially of m neral
suppor t &) epfiched e sRANYABERhat es or carbonates, or

Q,r,@my:bélépggﬁéw salfied. nst ance | actose, cel | ul oses,
starch or polynmers. The liquid forns consist of

solutions, 8
A product in accordance with the invention may be used for the manufacture

of a medicament that is useful for treating a pathological condition, in
particular a cancer.

4-[
I'}-4-(
H pyrr
3-{4-[
I'}-4-(

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

Among the solid compositions that may be mentioned are powders, gel
capsules and tablets. Among the oral forms that may also be included are
solid forms protected with respect to the acidic medium of the stomach. The
supports used for the solid forms consist especially of mineral supports, for
instance phosphates or carbonates, or organic supports, for instance lactose,
celluloses, starch or polymers. The liquid forms consist of solutions,
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WO 2006/ 082309 PCT/ FR2006/ 000220 suspensi ons or

di spersions. They contain as dispersive support either

water or an organic solvent (ethanol, NWVP or the

like) or mxtures of surfactants and of solvents, or

of conpl exi ng agents and of solvents. 5 The liquid

w?@]%gj Ogref erably be injectabl e and, as ECTER2D06/000220
ave a fornulation that is acceptable for such a

use. Routes of administration that are acceptable by

n ectjon inglude.intrgavenous int 0
RS PaISRRE I CLRSYh EE N 8ﬁt%§9&%h@ 0Lt githor, water
csrcnﬁ ergaific selveht §etbanmig W%mnmeukeyrcbrenadmeﬂ cftsurtagtants and

of, .t will be adapted
%%O?Y%S’p %f‘:?‘?%'m@g % %erﬁ?%ﬂlgﬁf (;%%W he route of
admnistration to the patient and of the patient's

ﬂ?é‘quhid)%m?é V\ﬂ“epré ByNES iRfectdifte RIrRE&E a ol iwil have a

e adm n] stere e or as a mxture with other
fQﬁf‘Nlﬁiﬁ@éhab@eﬁﬁC@Pt%?@ 46D HYSCi bl e conbi nat i ons

t hat rmy be nentioned are: alkylating agents and

ﬁpﬁemq?ﬁ %(én%ﬁ{ag ont%n%E ia,né ggﬁ%ﬁ?b Byflﬂectc?rpmclude intravenous,

iptrageritonssal, net,ramuacuiasande;ubbutampméouﬁrrﬂﬁ infe@venous route
§§J£| t éﬁ‘:éfgr ecar bazi ne, tenbzol om de,

proc e an hexanethylnelanine pl ati num
derlvatlves such as, especially, cisplatin,

TRe *&‘?J%ﬁfs'téfee rdos@(@ﬂ fhe! @imﬁo@r'shs antriebinokhtion il beaadapted by
tg%t ;;?r%c@;';' %J'b%?r g fy Tnég{lg@ oﬁhﬁ? r%gil cgga;géﬂﬁfﬁ rq?%ﬁytg' e patient and

ofi thiel ptientls cownditioni st i ne,  vi ndesi ne, vinorel bi ne and
taxoi ds (paclitaxel and docetaxel) anthracyclines
such as, especially, doxorubicin, daunorubicin,

Thia cobipundsegfi thebpreisant inveotiamma be Adminideseshaloggeor as a
r%?(tw%r Wgﬂ éthgpgnllbaﬁcgé?oéﬁé?ﬂ? r A ngNiebpdsyiblesssnbindtions that

anmsacrine, Irinotecan,
m@y&%ﬁmtlaﬂgdﬁ&mdex fl uoropyrim di nes such as
5-fluorquracil, UFT and, fl oxur.

in 006/ 82
P T FREGYERL00 AIFNS Co0f dERBSHALY o(RSPRORIERGES, Heiphalan,
5-azacyfbifdiniide, CYydtioiphinecil, gebusuiter, nethlotepa prednimustine,

gngF L;?,Etgr%g%tiriéfgggnd ? Bé’[“a?%ﬁag{&ﬁ? ar%ﬁe&ﬁ@&%in decarbazine,

f | udar grnoeolomide, procarbazine and hexamethylmelamlne

e platinum derivatives such as, especially, cisplatin, carboplatin or
oxaliplatin

e antibiotics such as, especially, bleomycin, mitomycin or dactinomycin

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

e anthracyclines such as, especially, doxorubicin, daunorubicin,
idarubicin, epirubicin, mitoxantrone and losoxantrone

e group | and Il topoisomerase inhibitors such as etoposide,
teniposide, amsacrine, irinotecan, topotecan and tomudex

e fluoropyrimidines such as 5-fluorouracil, UFT and floxuridine
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phosphate 5 nethotrexate and folinic acid various
enzynes and conpounds such as L-asparagi nase,

hydroxyurea, trans-retinoic acid, suram ne,

dexrazoxane, am fostine and herceptin, and al so
oestrogen-based and androgeni ¢ hornones antivascul ar
WEEIio%/Gixaboas conbretastatin derivatives, fRET/ER26(EH/600220
10 CAP4P, chal cones or col chicine derivatives, for

exanpl e ZD6126, and prodrugs thereof. It is also

possi ble.to c I u it t itabi
vetn: P catiibdes, sefl 4 B/ YBNG) £yRIEBAR, gemoitabine,
t r eat mémheraapiorbarine @ndi Gsthiegéaningul t aneousl y, 15
separately or sequentially. The treatment w l.| be fludarabi
adapt eddegosine analeauas sweh asRen{osi@lin; cHiRrERing X fludarabine
pati enbhg,?pmetreat ed. The products of the invention

are useful as inhibitors of, a reaction catal ysed by

a kishagthoifexatsRRdoiini€iaz?d ar e ki nases for which the
products of the 20 invention will be particularly ]
usefeul vagoishighizyoes. dhe rceaspomndsor Sueh clast hegsparaginase,

ki nase B | ' oMankeS afnifostine
cyt opt DR RS JPari oI 30RE SRl hisracc o
rol e i andthesesptifciang alse osplpaen-bagad andianpragepigiormones
integrins, a famly of heterodinerjc, .cellular

adhessi antiyascaiaroagents Auch s Pﬁ@ﬁﬁ{aé&}tlfhée%‘@g“’es' for example
col ocapb4P, chaltbhBsurassichicingc terieativesovior &xample ZD6126,
adhesi on pl a&ues as been shown in 30 many cell

Lt
types EA4PTP ré’gécth?(%ﬂqi on of FAK and its

phosphoryl ation on tyrosine residues, and in
u i , . , ith
3 el it e B EHE PR Hhgouth Bt pRSFE miRTon win 2
radiatioretreatraent. iTqesastreaiananisgnay heuadminigiared simultaneously,
%@%’ . atrhentiviltbe abiapBdlby tBeepractitioner
éiﬁ :_0?234 Sﬁﬂily?lﬂ%gé@ﬁ eA?Jtobhogphgrpﬁat iyon gqga
s pdunetionofthgrpatiggt %Bﬁ #& a 35 binding site for
anot her tyrosine kinase, Src, via its SH2 domain
Schal | er WO 2006/ 0823 ER2 0
# Pregits dhigp MGOTGde: 1ol 18 DRI 0¢ 2ncty Satalysed
el kinBke) FAK, KDOR-amd TiaDané kirgsesnfioy whieh the products of the
J t j B thus recruiting
'ﬁﬁgﬁ@%gwlesé %@E@él%ﬁ&&%ﬁﬁ%ﬁﬁ}%ﬁ)ﬁng in certain cells
activation of the ras and MAP ki nase pat hway i nvol ved

. co . : ol 5
U T ot ok i s
Bi ophy. Mol. Biol. 71:

FAK

FAK is a cytoplasmic tyrosine kinase that plays an important role in
transducing the signal transmitted by the integrins, a family of heterodimeric
cellular adhesion receptors. FAK and the integrins are colocated in
perimembrane structures known as adhesion plaques. It has been shown in
many 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 integrins to their extracellular ligands and thus
induced during cellular adhesion [Kornberg L, et al. J. Biol. Chem. 267(33):
23439-442 (1992)]. Autophosphorylation on tyrosine 397 of FAK represents a
binding site for another tyrosine kinase, Src, via its SH2 domain [Schaller

10
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435-478. 1999; Schl aepfer and Hunter, J. Biol. Chem
272: 13189-13195 1997]. The activation of FAK may
al so induce the jun NI 2-termi nal kinase (JNK)
signalling pathway and result in the progression of
cells tomards the GL phase of the cell cycle [ktay

\gp 6/ 8& 0 Bi ol . 145: 1461- 1469 1999] .pcOFR2006/000220
0S pqw q 8 n03| tol - 3- OH ki nase (P13-kinase) al so

binds to FAK on tyrosine 397 and this interaction

Sl NaahcOErBRR 14, 16d. 15 B B Y 9RE £, o 41

42194904), l&‘c&hayalthen] phoSehorylate doAiéran fBosisg £284 4hus recruiting

té%%éarpg%rg@'of Alg/rG?fo%S 1 d‘ﬁémﬁ“ﬂ h ﬁ( g@ﬂ@%ctl\)ﬁﬂdn%ﬁhe ras and
MABY Iobasspatl’[v\(ﬂwmvol\@ |gthi|trollmg celbg[thergpgp [éql@laepfer et al.

ﬁ%@ezsi.? ﬁ béﬁfe@fetnalmr@gs mémw elol. Biol. 71:

he ot he t { FAK

£atohgs. 1896r Saagpt g'lésr?é@r koDl E ey 2L Ped 3R 13195

FIY | MTHBt actRiaBivn a5t FKKOﬁia&nalsoahducea theljun NH2 terminal kinase

(QBI?%)I & tuﬁsg Wa{cygé@ 816 Vlht\éﬁsthﬁg{}'éb%%ﬁoﬁ é’l’; aef%QBWa?ds the G1

pHeeseo vk ithe redissyae [ﬁktapmSﬂAKJl Eells Bie). 445: 1461-1469 1999]

f At

S 200 iy et s

397 and this méenacgoalmlgtwe mggessamdef agl\d g"' %&h jnase [Chen
t'ﬁﬁfa?\ *rc%le ﬂ%?vmcémeCIt wswrgca@ma- O RN 994; HLikget al. J.

ant i sense ol |

EhlcBlachenn apapaasiaid X081, Jae, FAR/ELf ETRIGR fHbsonoryiates

\?rfdl%f suHstreﬁé§ for8instaif®) pakillihasdap$30GA8nin fibroblasts [Vuori

t th t f [
SERRY. AR EAN T PBKRaTbgg e m aration of cells
FAK expression (FAK "knockout"” m ce) show a rounded

THhe I?Bgulfé%f ﬂﬂﬂné?‘s{xé “ét&!neg gg@)rﬁﬂe‘ Hyﬁéth@bmr mtavt ®AK finhibitors

response , and these
aigiiche weetldol HRAING. Gansels SHUHoR fEVRGYSSFSIE] GAaDAK miah
ﬁ!h animpdttant %IbQHQ:%II p¥él3erélﬁ)717a|‘9dlor $88Mal in vitro. For example,

rexpressi on

1 GHE oelie. somer eHhhEs SRvaRThstaf s the ieriiEEion of
&QEFNKQéQés & annasddlematibRi af thedsamsiton 81 te&, suggesting that

pidor AR aiesistepall Benreraon (PRt DL RF SR e BRI, B3: 1097
m@mm @88]ni0ghet Bathars have shows. thahmmﬁuropewﬁataﬁ with FAK
gl? |sceé]r§|e cgl‘éﬁﬂ%l%gtl%? % tfﬂ%lrpédﬂéslcﬁ{ ahd %t&ﬂﬁt&bﬁéﬁbb@WXU et

tro sug

Gl GrowtioDar 4EAR3I4 BrdgoPask has Aies Bssa dempnstrated that
W@@g%&@%@ggﬁﬁo 'n%‘febélls 1ik Vk}oﬁggl}ﬁéé?g&?ﬁﬂ?sgsé that are
defigientefor | DAK o£XPIAESIAN c(&%lrpﬁé q‘r’f‘ 5t afies)” SNOW, ¢ nréounded
%‘?pl‘i‘d‘l@@ﬁ%ﬁb%f@‘edﬁé’s i coiuan nigitationyihaespomrsd o Eliamptactic

gnaljs ag@the&,de qc‘itg argﬂlﬁlgglﬁgl Ef? 7re-expi‘Lesgsﬁson W‘?ﬁg\}@[lﬁﬁ Sieg
et al., J. Cell Science. 112: 2677-91. 1999]. 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]. Overexpression of FAK in CHO or COS cells or in human astrocytoma
cells promotes migration of the cells. The involvement of FAK in promotion of
the proliferation and migration of cells in many cell types in vitro suggests the
potential role of FAK in neoplastic processes. A recent study has effectively

11
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2000] . Furthernore, inmmunohi stochem cal studies of
human bi opsi es have 5 denonstrated that FAK was
overexpressed in prostate cancer, breast cancer,
thyroi d cancer, col on cancer, nelanoma, brain cancer
and |l ung cancer, the |level of expression of FAK being

related to the tunmours show ng BAEFRRE06/000220
wc{;g(gdsésﬁy%/%aghenotype [Weiner TM et al. Lancet. 342

(8878): 1024- 1025. 1993; Owens et al. Cancer

Resggét%te ig‘e éﬁéa%%g'g th%%@%g“f%ﬁcgg Blﬁ tP%%u?tcfﬂg dn, yivo after
ibducingthe eé@x?éssmiaﬂFAKOlOOjummRstrﬁmoma eelisdGany brA. et al. J.

ERfadl TBECALBTI04 Aoty KR Cep?N‘éﬁFE Reel lVgéncuulw 4759 -4230.

2000] Furthesmaoe hisninainobistechenisak s OF hisharbighsies have
é}foﬁgﬁ R9ERLE FWF ofvéFé red8edin prodtdts ld;‘ancéﬁrbreastasancer

rans uction si |ator \Y

the activatj
thyeoid fianges| q:qugrcaqgeﬁ,ag@ q{m@,nbramé: ageepap 8 IURB c%ncer the
lebBi Bf Ekpresefort bEFRiKNbeimgadiréstiyt goroélatdeFo Hie tarkewrs showing

Zr‘?’rb?Lée&%érs@%“@ae@xgéi\ﬁ’&iﬁ%“@@ Ebam"%g? 52 [BaTe). 1024-

Rt 1893; Dwens &t fal. Faancer) ReSearatn 581 2652-2756a488%; Maung K.
£ @&éb&e%ﬁg% §8b4-6§‘§8 H9§§4W%ﬁfj‘@ of érhuswmﬂsms 4221-

een nstrat sing VEGF- R2
m&rﬁ@Q]M |l auer et al., Cancer Research, 1996, vol.
56, p.1615-1620). The VEGF-R2 receptor appears to
&Pﬁ no other function in adults than that associ ated
t he angi ogenic 25 activity of VEG-. Thus,
KBIRe ¢Kinesei insetii Domairi Revepkon.aalsoanawn as UEG«FE& Rgascular

éga&h%hgrg} Whqu:r‘éttlFf%pfﬁ%)g ggyiggéﬁ@gg%%@b tQhaothellal

E&@'TI@S%@S?O Blhéé tbﬁﬁeeérﬁglégémergr@ﬁvtw&%tor VEGF and thus

contri butes wards the survival 30 of tunporal
séiives ashartrarissustion sighal daediekasr iayhe @eiualion oh gst'ﬂ acellular

o 48] Al A g v o

&i@'ﬁﬁléﬁBOPeduEbe% rrEh&\Q)r%@%hWéﬁ@m@@h’éﬁ&ﬂﬁo&mpm@ce of

Ti'e-2 is a me n nase
ﬁm@nm VE»GFc {Vasculapendothetial é%a%fhe%{?%tpr)c Z@F@W" et al,
2 the f,i
@eFGI{ Rﬁ#?%(c | rfégﬁ Q’g’?pé?h% nggn%%[sc??‘gﬂfgl ﬂgr‘og@gflhﬁs especually

pesA) demtirsiratdd Nusia es/Eaahaaaumnampr(mualmn @f af Cancer
the receptor and cel

naI [in
Resealchce1 9963 wol. 15%,1p11ﬁ6 grmevgﬁaf-y Bg’nresqeptor appears to
SS‘O&' g %'tt%r' Fun%tuBFm ﬁng&lts than that associated with the angiogenic

activity of VEGF. Thus, a selective inhibitor of the kinase activity of VEGF-R2

should show only little toxicity.

In addition to this central role in the dynamic angiogenic process, recent
results suggest that the expression of VEGF contributes towards the survival
of tumoral cells after chemotherapy and radiotherapy, underlining the
potential synergy of KDR inhibitors with other agents (Lee et al. Cancer
Research, 2000, vol. 60, p.5565-5570).

Tie2
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. psatiasisar t%nos'éas eRBrcemBs t ¢HroBif NeMBSE RN

[P.C. Maisonpierre . (1997) Science 277, 55-60] are
known. Angiopoietin 1 can synergize with VEGF in the
final stages of neoangi ogenesis [Asahara T. Circ.
Res. (1998) 233-240]. Knock-out experinents and
transgeni c mani pul ati ons of the expression of Tie2 or

Jod8g¢ to aninals that 10 present PCT/FR2006/000220
\\?g)scu ardl zation defects [D.J. Dunont et al. (1994)
Genes Dev. 8, 1897-1909 and C. Suri (1996) Cell 87,

171- . The bj ndi f . LS. o
BB TERR s AR, B8t Bl ok iicn i
spuiciic te ereotieatial alell oTieR dv dbe firat irecepton Witk typsipe kinase
4l L A ACIFASISER oy R i e
tbheawtvehasnmwéx&ipni phithe reventas andecohsignallingn S Ravis ef al.
@028} Iy 87 11e1-Aewdy A TRE Bhtagenist gangiopoldinC2 or Ang2)
SR O i X
cFé}n téﬂr%i@i’ze% \%GFSBZE&;&&&# stdgeseofsmevangiogenesih{Asarara T.
s TBS, PO, PAEIOE it Dodflh s ransgeni
mahipulations of thej expressionof k2 20 @xAngdelepd tg animals that
43800 ke Slecs  TGhorpiara 11089 e Do o
B9 77909 6o, SHTATOS) Golbbds 147 it 50l Tie piing SHAREE to it
ﬂe@f@,FRTrQ%cﬂé‘i@bMt iho@phbrylgticibet it kinhse eortdin of cTieRnwhich is
I n a

.2 K i : iy
axspRaLlor AeoyaEraARERlion 8aak B ey B lafT and MiBRiciion of
Blbed vesseld D\g:ctt!i Iﬂﬂ? p'eﬁcyﬁesfai[rd snnteoti’aeflmalwcdlﬁfx tlae?e phenomena
cancer.s i ngti N o
R T e v i
vasiseld [P.CeMaisonpietie gt @199 ) Seiamency s H506¢: LW et al. (1997)

ﬁyégﬁ.cﬁ{v*égﬂ'wes’«. 2@EQ%WBUSM 1G9 TH. 319089 FNAS) 95,1 8829-8834

carbon atons. The substituents nEth , ethﬁl .pro A’loa

have:showat &y linhibitiop| of tMYHYTYt p@'l¥ I vascula é?‘ﬁfrbpﬁ ) as

rzbdbc%’fén ‘ﬁ?) bﬂéééétﬁé%s,wq ad%nc?tmﬁalhmfbuﬂioﬁls or injections of the

- e u , . 3- ep.ny, {1, 1- di :

aXERGHIE BRI 195 (BEkLIRG! (gBl o MeBEH and breast

tueoUr. xenbgrafs. 2006/ 082309 PCT/ FR2006/ 000220

1- met hyl pentyl, 2-nethyl pentyl, 1-ethylbutyl,

2-ethyl butyl, 3, 3-dinethylbutyl, heptyl, o

Tiet inpibitens yhay bet ysed i sitbatiors: {1 whichi sepvasgidarization takes
c | : j n T tion,

FREE HerBiBIPES, T, gBt, g oot ThAammain

e die o gacular

H@%@r‘é%é%ﬁ,%éunﬁi&dcé?fﬁrﬁisﬂ infantilé pEemhdamgicina @mdszamcers).

atons. e substituents ethylenyl, 1-nethylethylenyl,

prop-1-enyl,

Definitions

The term “halogen" refers to an element chosen from F, CI, Brand I.

The term "alkyl" refers to a linear or branched saturated hydrocarbon-based
substituent containing from 1 to 12 carbon atoms. The substituents methyl,
ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl,

13
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prop-2-enyl, Z- 1 -nmethyl prop- 1 -enyl,

E- 1- net hyl prop- 1-enyl, Z-1,2-dinethyl- prop-1-enyl,
E- 1, 2-di met hyl prop- 1-enyl, but-1,3-dienyl, 1-m

et hyl i denyl prop-2 10 enyl, Z-2-nmethyl but-1, 3-di enyl,
E- 2- et hyl but - 1, 3-di enyl , 2-net hyl - 1-

g@% prop-2-enyl, undec-1-enyl and PpCT/FR2006/000220
%g%dq/ -€én b are exarrpl es of al kyl ene substituents.

The term' aI kynyl refers to a linear or branched

%%ﬁﬁ%&?ﬁ&ﬁ?%%&ﬁm@“ ety of yRpUEr 33 J@aﬁ?e%v'butw
(S 1 -SthglipedBil Sbdtyn goﬁylo eyl andécylardododaayhere gxamples of

b f] nt et hynyl ; prop-I-ynyl; prop-2-ynyl; and
%E 'S Rﬁﬁﬁi 'ﬁ e exanpl es of al kynyl substltuents 20

The term"aryl" refers to a nonocyclic or polycyclic

n?etrhT "3 He'uféﬂers Gtenha'llﬂéglg et %r@cﬁé& IHydrecdreBn-based

;gt?ﬁﬁtwerg qﬂntaa;{glrmég%?@r?|unsa’curat|gns and Xoﬁtalmng from 2 to 12

darbod: ét&rﬁérmdggﬁgﬂﬁbém&emylemﬂd 1LidtByléthylenyl, prop-1-enyl,

terggg hydLogsP rr‘rghyrlg\éag-g SRY 'h p&ﬁprgf)yfr 8ng| Z 1 2 dimethyl-
prope ey, CEqrzmhgtrwrop-menyir dmut-d raxdianyl, sirm@ethvm;enylprop-Z-

b -
GRL YA A gl O g LR <2y
mﬁtmsdideﬁywropﬁwmwl ugdge-1 '¢leathUﬂdﬁ$y10 envhaa%ﬂ%/mp'es of
%l’kglé%leyéubshﬂ'e?‘ﬁg yl; isoxazolyl; isothiazolyl;

triazo oxadlazolyl thladlazolyl;
tetrazolyl; pyridyl; pyrim dyI pyrazi nyl ;
hé ferii | '%kyﬁvy'I", réﬂars nctolarl lindemzov] Ibrénghed hydrocarbon-based

g@fgﬁ ﬁé%rll FO&ﬂm% 3 29l @B% lﬁ%ﬁgﬂ/gb ca%bog'l}% |b>y| a pair of vicinal
eanbionly htoats; anchophizniog frwne? ¢tar1)2| carbgpsatonse 'IE@ sqrhg.tltuents
éﬁ{yﬁygEfgoggg-%ﬁgpﬁrob%gﬁﬁ %’f oyt t1°yﬁ3|ﬂ\| §|t(<)a 'e%éﬁ{aprlles of alkynyl
sulsténemts! es of hetero atons. 14 WD 2006/ 082309

PCT/ FR2006/ 000220 The term "cycl oal kyI refers to a
saturated or partially unsaturated c

Ry ey Gani bESEES SRR TPGRCIEoR AONGHG1 RMatEosybstituent
6@ﬁt‘&ﬂﬂn % 6 10184 MBS iatorast Thetibstituepys phenyl, naphth-1-yl;

BRGHOr %ycﬁfb‘ﬁé{fﬂpeg%u 1o tRr AN hapiEs SRC AR 12,3.4-
@tﬁé&ﬁﬁdﬁﬁﬁapﬁxtﬂ-]ﬂ:ﬁrﬁrglexampiésa ot amyl substituents.
bi cycl o[ 2. 2. 2] octyl; adamantyl; and per hydr onapt hyI

are exanpl es of cycl oal kyl substituents. The te
Thet taroc Jlosterdanylfreferst to @ manacxelsl osr PR¥EYSIig) h?teroaromat'c

Qﬂﬁ?t tHéEi‘tt Sgrf)t%Yrﬁll\qcf{orﬂygrtSC R AR HEMS U 'ffdrﬁ‘m to 4 hetero

on atons and

atares erch’l%tS@lhﬁtltUBﬂtﬁ dyarsiy; 'Y|t HYEQhdrY lat B Q7 3 ML {nr)]é-ll' I t;l;'uenyl,
WRRBLYRAL €Exazolyl; thiazolyl, isoxazolyl; lsothlazolyl 1,2,4-triazolyl;

oxadiazolyl; thiadiazolyl; tetrazolyl; pyridyl; pyrimidyl; pyrazinyl; 1,3,5-triazinyl;
indolyl; benzo[bjfuryl; benzo[bjthienyl; indazolyl; benzimidazolyl; azaindolyl;
quinolyl; isoquinolyl; carbazolyl; and acridyl are examples of heteroaryl
substituents.

The term "hetero atom" refers herein to an at least divalent atom other than
carbon. N; O; S; and Se are examples of hetero atoms.
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cyclic hydrocarbon-based substituent will be
nmonocyclic and will contain 4 or 5 carbon atons and 1
to 3 hetero atons. The term "substituted" refers to
one or nore substituents other than H, for 15 exanple
hal ogen; al kyl; hal oal kyl; aryl; aryl substituted wth

‘W al koxy groups; heteroaryl, cycl 006/000220

€ %%é@%rg’@?; al kyl ene; al kynyl; OH O0- al kyffl%af/m{b

O al kyl ene; Oaryl; O heteroaryl; NH2; NH al kyl;

NHaryl; NH-heteroaryl; Nalkyl-alkyl':.SH S alkyl: .

Theloim’ 'yBioAyTS(0Rs pig Sates.- o pertialbprsdyipion cyclc
&Mbérﬁ@ﬁa}’s’é& substue Ednwiiring fra?n (3 tary2 caltiad) @koms. The
GG b, bl At oo Hcopent

dieIOcyalokekyl; yiciobexanyl] cydlbhepiyl; deiksipf2.2.1]heptyl; cyclooctyl;

Lyl . [ eC f [ ntd i f

SHBER AL 2oBiR e o, pORyErGERRY, HeD snmbies o

¢yoloalky subptituBtsthe products according to the

i nvention may be prepared using conventional nethods

ﬁl&p Ré%r? L"'igégérgg{s"@ﬁ' h)éf%g ggzge agqu%r%?%c? %s@r %%ggtutrgt%d cyclic
InRITee4MonghAdER] substituent edniaiming feerfn N ntot ABscarbespaioms and
t C no constitute t
FigChIBOh P05 WIS Sy 7 S St
¢yutic Hyairoeatbonshaseddsubstitient with be/ mepgoyclic and will contain 4 or
02N F3C X= N02 and Y= H
5%@@5:&%?8%%%&5% G Aot 2 o xerandea

CONH2 X=Y=Cl X NH X= Br and YH R3 k NH X = Hand Y =

Bre t&mY Sul¥sfulid" RRfdrsNot 6Aé igimere sGbktuentst otirerchan H, for
eB>£aonrxnplnea$1laPorg];en?Eqkﬁ%'\a/?oa%yl}l; aryl; aryl substituted with one or more
alkoxy groups; heteroaryl, cycloalkyl; heterocyclyl; alkylene; alkynyl; OH; O-
alkyl; O-alkylene; O-aryl; O-heteroaryl; NHz, NH-alkyl; NH-aryl; NH-heteroaryl;
N-alkyl-alkyl’; SH; S-alkyl; S-aryl; S(O2)H; S(O2)-alkyl; S(O2)-aryl; SO;zH; SOs-
alkyl; SOz-aryl; CHO; C(O)-alkyl; C(O)-aryl; C(O)OH; C(O)O-alkyl; C(0O)O-
aryl; OC(O)-alkyl; OC(O)-aryl; C(O)NHz, C(O)NH-alkyl; C(O)NH-aryl; NHCHO;
NHC(O)-alkyl; NHC(O)-aryl; NH-cycloalkyl; NH-heterocyclyl.

A subject of the present invention is also the process for preparing the
products of formula (1).

The products according to the invention may be prepared using conventional
methods of organic chemistry. Scheme 1 below illustrates the method used
for the preparation of Example 1 concerning the substituted pyrroles. In this
respect, it cannot constitute a limitation of the scope of the invention, as
regards the methods for preparing the claimed compounds.
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O nBuLi 0 0 MRC N--C - -78Cto RT (EtO 2POCI pTol

NaH /THE / RT \ / - COZMe 42-68% 1 \ 45-46 / NH NO2

2N H2 - Pd/C 76% EtOH / 30C 3 bar H2ZN H2N \ NH4OH
CONH2 60C CO2Me NH 30% NH CF3 30% OCN F THE/ TEA/ RT
FHNOC i | F3BC\ NH O N 5 The schenes bel ow

Wld g@(fg/@gzgoghe nmet hods used for the preparatp@YFRR0O06YO00220
exanpl es concerning the substituted i m dazoles. In

this respect, they cannot constitute a limtation of

t he scope of the invention, as regards the nethods

for preparing the clai medSchepmuhds. 16 WO 2006/ 082309
PCT/ FR2006/ 000220 Scherme 2 02N 02N 02N NH4QAC / AcOH
NHAOH (excess) HCOH \ 50C\ OH CO2Et - CO2Et - -

CON TL 1994, 1635 0 O N, NHo]N-NH Dess-Martin /
wg’f& 1904 167 ~— 5 otV

H X=ClandY=H
F

COMe x=HandY=Cl

CONH, == X=Y=Cl
-— NH X=BrandY=H
NH -— XN X=HandY = Br
R3TXy X=Y=Br
Y
R2
Nitration or
Chlorination or
Bromination
pTolSO,Me o~ ON
o nBuLi MeOC™ Ny~
Z~ 78°C to RT 0\\51,0
(EtO),POCI | “pTol  NaH/THF/RT CO,Me
—_— —
42-68% 45-46% U NH
NO, O,N
H, - PA/C
76% | EtOH/30°C
3 bar
H,N H,N
NH,OH
CONH, 60°C CO,Me
-—
. NH 30% . NH
CF,
30%
ocN F
THF / TEA/RT
E H,NOC
/©[ [/
0~ N
H

The schemes below illustrate the methods used for the preparation of the
examples concerning the substituted imidazoles. In this respect, they cannot
constitute a limitation of the scope of the invention, as regards the methods
for preparing the claimed compounds.




H2 - 10% Pd/C 02N MOH 25'C, 3 bar CF3 / CF3

I1,,CO2Et H2ZN 0 HN>=O OCN F HN (2 eq) CONH2 THE /

TEA(2 eq) NH2 RT NVNH NyNH with or wi thout protection

of theim dazole 5 Scheme 3 p 02 Oz 0 "S*" NaH / DWVBO z

- 1) CHzQ:2, 20 4 Cto RT OH2 1) MOeP TEA CN,

g@ m{@%ot O 2) HQ 85 C C-H2 BO- \ 2) "pETAR2006/000220
oc O~ EtQ2C NH EtQ2C \ NH HOC NH CONH2 | H

+ Pd/ C Ozt't3bar;30C FFFfFFFFTHF,RTFF
FTHF,RT F\ | ~ /[ |

r%‘f\h I\£|2 OCN HN H \ Hcl d.
4NHNN\CI:NFFFRT\ PMEoEHN /N CONH2  H H2N

CONH2 BocNH CONHH H F F\ NH
O,N, O,N
O,N 2 2
NH,OAc / AcOH NHé)H (excess)
HCOH 50°
cCoEt T . — COLt oo~ CONH,
£ TL 1994, 1635 == —
0 © Ny MNH Ny NH
Dess-Martin
Py ! CH,Cl, I TL 1993, 167
H, - 10% Pd/C
O,N MeOH
25°C, 3 bar
CF,, oF
CO,Et 3
HN
F
° HN>=0 ocN F
HN (2eq) CONH,
THF / TEA (2 eq) =
NH, RT Ny NH
N g NH with or without protection
A of the imidazole
Scheme 3
o, 1) CISO,;NCO 0,
e N NaHIDMSO CH,Cly: -24°Cto RT sto‘ 1)DPPA TEA
/©/ Z)H’OB‘r’c coNH, 8T Z)tBuOH soc BocHN
H
+ Et0,c N BO,CT AN HO,L— N NH
H,, PdIC
ozN 3bar; 30°C
FF
FuF
FTHRRT | F
x ¢
HCI dioxane 4N NN OoCN !
RT F BocHN,
I\
N~ ~CONH,
H
\ CONHz BochNH N~ CONH,
N
H
i
o
@ 7&
ﬁ
conm, Be
Scheme 4
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F Ol
4 17 WO 200

N2 NH2 FN H2, Pd/C/ \ FHNH ROC -

FFF 2 REt
CONH2

W) 290830

H Scheme 5

NH / H

\ NH RREt RRH NH2 MeO R = Et

/[J H HH OH\ CONH2 | F F ~:/ Schene
6/ 082309 PCT/ FR2006/ 000220 F F OC THF; RT
3bar; 30C RCC
N CONH2 R=H N CONH2 R=H H H RO2C
F F Me3A

M HN-N O\ HF H F PTSA Ov H¥CFFREBGOS/000220
CMOOHHN\N CONH2 H/ \ F 2 HN CONH2

2 R=Et

3 bar,

Rozcz_g
CONH,

H,, PA/C

THF; RT

Zg F
CONH, R ”

NH

2
MeO
® R=Et
Me,Al
Tot; 60°C

OMe

Rkl

A9

N~ CONH,

30°C

RO,C

H20 Tol
65°C

X, —~CONH
AT LY
H
Scheme 5
oX MeO, OMe o o,
MeAl Me PTSA :
e, Tol/60°C o) Tol / 65°C
COMe N OMe — CONH,
== — H —
AN N NH N

F NC: 4-Cl /1 5-Cl 1 4,5-di-Cl

F F MeCN/65°C |=5/4/1

i FC
HN” N
H
F OCN’Q
_THRRT s CFy _ ZMAOHRT
CONH, CONH,
4-C) or 5- cu T iClosc
X, CONH, X\, CONH,
N
[o]) ” N
4-Cl or 5-Cl HPLC separation

It is understood
the processes

by a person skilled in the art that, for the implementation of
according to the invention described above, it may be

necessary to introduce protecting groups for the amino, carboxyl and alcohol
functions in order to avoid side reactions. These groups are those that can be
removed without affecting the rest of the molecule. As examples of protecting
groups for the amino function, mention may be made of tert-butyl carbamate,

which may be

regenerated using trifluoroacetic acid or iodotrimethylsilane,
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0 x p NOya~or 0 02 N542 Ttol 60C Oof // 65C\ / CONH
Cco2Me N Me Ove 2 HNH\ NH\ NH NCS 4-CI 15-C /
4,5-di-d FFI\/bCN/ 65C = 5/ 411 1F F3C HN' N zZ/

NH2 O 02 HF OCN 2 CF3 THF;, RT Zn; ACOH, RT CONH2

CONH2 4-CIoSCI 4-Cl or 5-CI _ CONH2 CONH2 O NH +
{W) &5 oH HCO 4-Ca or 5-0 HPLC separ apd9FR2006/000220
I's qﬁrs%ood by a person skilled in the art that, for

the i npl enentation of the processes according to the

i nvention descri bed above, it neces

and r acrirl wh@hemmgbegr@asgef% %Frﬁ"ﬁo megdly féoi{é’ example
o@hl@)ﬁboémdf UR§tpr©fét:tlhg grolps fom t;h\eocakbsxsdlefunctlon mention

[esall ons, qIfhe ?@% SRR ﬁgﬁﬁgyh%m%%?enbcﬁsbéﬂwe%r) As

protetingsgrolippfot metalnghajdugcmmsneomon mayape made of esters (for
L h|en§en%®“és?&%g% n@ﬂﬁe%gbﬁﬁat@&'tlﬁ 'acﬁ’&&hﬁé@ﬁjﬂa or by

w uoroacet| Cc ag
caiabmm hydmge@a lane, Othgg noteciing @soupsy that may be used are

Egérfﬂ%%ogﬁﬁoﬁp?@%er@nét §P h }F’roté/dtivéfGrmdem Organic Synthesis,

regenerat ed I n medi um (for exanpl e
fhwgh o fbﬂ%’%é’?li@)" “X%rsﬁﬁﬂc@ctl ng groups for the

car boxyl function, nention rray be made of esters (for

Eﬁ%t é’l{:"?’??n&‘g‘cg %fy%g% 0 %28 Wtefg'?unc B@rﬂurif@% by means of

tm/umalrmmvmmeébm@ ot mamlebametaﬂgﬁﬂ@m cl@rw@tpgraphy or
@Qﬂ{(ﬁ JrRY be regenerated in acidic nmediumor by

ytic hydrogenation. O her protecting groups that
may be used are

The enantiomers and diastereoisomers of the compounds of formula (l) also
form part of the invention.

The compounds of formula () comprising a basic residue may be optionally
converted into addition salts with a mineral or organic acid, via the action of
such an acid in a solvent, for example an organic solvent such as an alcohol,
a ketone, an ether or a chlorinated solvent.

The compounds of formula (I) comprising an acid residue may be optionally
converted into metal salts or into addition salts with nitrogen bases according
to methods that are known per se. These salts may be obtained via the action
of a metallic base (for example an alkali metal or alkaline-earth metal base),
ammonia, an amine or an amine salt on a compound of formula (l), in a
solvent. The salt formed is separated out via the usual methods.

These salts also form part of the invention.

When a product according to the invention contains at least one free basic
function, pharmaceutically acceptable salts may be prepared by reaction
between the said product and a mineral or organic acid. Pharmaceutically
acceptable salts include chlorides, nitrates, sulfates, hydrogen sulfates,
pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogen
phosphates, dihydrogen phosphates, metaphosphates, pyrophosphates,
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described by T.W Geene et a/. in Protective G oups
in Oganic Synthesis, third edition, 1999,

W ey-Interscience. 10 The conpounds of formula (1)
are isolated and may be purified by neans of the
usual known net hods, for exanple by crystallization,

p@é fphy or extraction. The enanti omesSTARD006/000220
di asSter eol sorrers of the compounds of fornula (1) also

15 formpart of the invention. The conpounds of

formula (1), co |S|n a basig residue may be
SR ARt ArpPiRGHRe: SR B, LR dr DS BHDLS R aPlijates. caproates,
Hecaicdtedroxeilgtes) maﬂtmaies véucdinetescglutaratels, adipatesrpimelates,

d |
Geicates; Dotaptes birasSh ARSIt RE P RIAQHER! nltbiates,
sabaeaies, §u’aeratn$pdnmdsatefs fobthalates( metbangsulfanaies rp-toluene-
r ths'ﬁlr"é?g %Lél?tﬁé’l@é' %ﬁé’sulﬁﬁﬁl’&i t%@llbygé@ssﬂebmnamates

s or in on 'salt ases
g@mat%aspeﬂmhgkﬂ@wmte%ﬁa »aam 8%, These

salts may be obtained via the action 25 of a netallic

f | | kali. netal alkal ] :
160 SoBdicl Brina, o dRe dnvaain Snliy qb "afions) fiee acid
ﬂ.mmonnthafméoemmaly( hfceptable salt$ vieay. bahgreparad by reactlon

@%M%eqwahge gsgfhfép %% %'h@u}térgglegf B?é]arﬂ@g%‘%%h Phg?ﬁr%%eutlcally
pecapisbleabasasiinaiide hydepxideseat ications of Alkali Retalg @t alkaline-
8atth frﬁ&%léoﬁéétﬁ: as fL{NQk] Rn M BROERGRML sk 'a)hlﬁﬁ Q:@mp’ﬂur@s such

repare reacti o betvveep‘ I. i d
9$ oé"mff‘o'a'ﬁd argﬁ"ﬁsr ah'sga'"grgﬁﬂﬂe@ ing, g morpholine, Pipérazine or
frleanytaemE.i cal |y acceptable salts include chlorides,
nitrates, sulfates, hydrogen sulfates, 35
pyr osul fates bi sul fates, sulfites, bisulfites,

Phe spverition, isnaiso lescoben bythesxamples thatfpdewgahich are given

S L PRl R PR EBRR 000220 acet at os. b opi ona es,

acryl ates, 4-hydroxybutyrates, capryl ates, caproates,

?ﬁéaﬂwss'an%gﬂeét %re”BbHBﬂﬁSé oﬁuéﬁl D@WGSMmromass machlne

ut ar at es

at es at e
Soneated to; an B 4100 rBesangs ThsnaRundaine, P8 biddidts was
AR2Eata] eMsing hD HRLEH3 15666 emayoemmbesover a wavelength

ht hal t hane ul f at
B oG 50l B i, L0, UL o mass
spmtaamfee@ acqgnked ouat asange framt a8@4o SQDu'cfbe@ma weraamalysed
n 0

SRSk 1R oss U8 FpEaugle SHRCKAIRLE b periomed on
blbraermic&D& G 48 13/ uacBdox 4 mmhrokimmyeluing withaa digeal gradient
5€88L tPB0% acetonitrile containing 0.05% (v/v) of trifluoroacetic acid (TFA)
in water containing 0.05% (v/v) of TFA, over 3.5 minutes at a flow rate of
1 ml/minute. The total analysis time, including the column reequilibration

period, is 7 minutes.

The mass spectra were acquired in electrospray (ES") mode on a Platform 1l
(Micromass) machine. The main ions observed are described.

The melting points were measured by capillary, on a Mettler FP62 machine,
over the range 30°C to 300°C, with a temperature rise of 2°C per minute.
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10 between the said product and a mneral or organic
base. Pharnmaceutically acceptabl e bases include

hydr oxi des of cations of alkali metals or alkaline-
earth netals such as Li, Na, K M or Ca, and basic
am no conpounds such as ammoni a, arginine, histidine,

W@goog{)g@,ogrmr pholine, piperazine or trietPgTAR2006/000220
5 The 1 nvention is al so described by the exanples
that follow, which are given as illustrations of the

k’ n\zﬁnt' onb Tl Ealbdl\/s anal yses were perfornmed on an LCT
20 connected to an HP 1100 nmchi ne.
'II'he prtmdnld‘m ceayfbe Maurjfiedd byt SOMMS usings @ dMatess nragtionsLynx

i ange %ﬁ%gcgngW%rg %bgigale%gg[lrﬁ) \gf\x@léﬁ'tgéﬁe‘]:sl regeneratlon
pempctarWatere Reegent MManagerélilution: qQHTPIé,d agYatess r%r%% auto-

i égﬂg%ﬂ%d%g@@é& nﬁTDSg?fﬁ %a%éeaé\Nété@@% dividadarra\e detector, a
Ss_MASS

b D st TaparoEiaE Sduacasa A4 ShclBR eoliggior. The
gﬁﬁtéﬁﬁwaﬁdﬁrﬁr@ﬂedﬂb yhtte Watees Feactidnepnx soft}nflé% 1 BheGeparation
acet onj tri ant ai ni i

8 wtaed sy bBduB. e SVl i< 5?”@%& 80 mm,
wtetogmas nefacaree atl 86000210) apelumns 1 me mo@idran nwzdergomg_
Fege%hﬁ’tﬂglr zgnfifhs al 98F5 (g}g?lwgﬂeﬂ%céﬂﬁutﬁ@ Wtu_llg?] contalmng 0.07%

I on er| m nut es

%@cpf driflepwasetici a@a iwhilg dbe r ethisr acgplv'@é;ﬂ”%@@'% used for
Spdrb86m The ddUimhen ke elm@dmusm ahinemri gratdiens of 5% to 95%

obser yed ar descr |nts r
¥@3 elggpg |0 (52:"5 (ym o{\%{f{u %\é}ﬁ vﬁ%ter cgptaining
0‘0@!% t(We) vhmdftuciOacetic aoidCat a fiow aateaof)éﬁ animinute senoleaving

%% ?ﬁacfgt Qrgﬁ%bura %@1@&% %ﬁ éf%ﬁﬁ%%@%égggﬁgd out using

a/ WS Radking aAcmr@tneSmacamq ﬁ&%wlt%y@%ﬁn@bﬁb@sﬂaworafe of
Qs%i/ﬁﬁrﬁ{xg%d? BAV&Ed 8 TRe d@eté@bﬁg Sm @érd;ﬁgﬁaﬁr@tm% to the
ters Reagent I\/qu% ti E rgugg t { Th
@@d@ afray dstacipreand the ramaitieg e P BB BaTHsPES f°’£e er. The
&t of $hé98ﬁlu'élnﬂ ¢80g91n 00Q) Reddnieged te they\araenen ZyMectagswhere the

e?'t%ﬁio S%Q)ﬁ{ a S %{3%%24&%6&%' %hé,@? %ﬁ‘é{ ﬁQtecwc? by the

Brddtionl gnx §bﬁwam)a'ﬂm mwoiecuias fpanfias mémealexpewtadqupdmts are
St ?q%gg%%%?ﬁgﬂm@gw whith¥iriefefdine ¢ %ﬁl@l:f?&#‘ Qf the
product when the mass signal detected corresponds to the [N?+H] jon and/or
to the [M+Na]" ion. In certain cases, depending on the analytical LC/MS
results, when an intense ion corresponding to [M+2H]™ was detected, the
value corresponding to half the calculated molecular mass (MW/2) is also
supplied to the FractionLynx software. Under these conditions, collection is
also triggered when the mass signal of the [M+2H]™" and/or [M+Na+H]"" ion is
detected. The products were collected in tared glass tubes. After coliection,
the solvents were evaporated off, in a Savant AES 2000 or Genevac HT8
centrifugal evaporator and the masses of the products were determined by
weighing the tubes after evaporation of the solvents.

EI-Cl Analysis: direct introduction (DCI = deposition of sample on filament)
Finnigan SSQ7000 mass spectrometer; mass range m/z = 28-900; electron
energy 70 eV; source temperature 70°C; Cl reactant gas: ammonia; El =
electron impact ionization; Cl = chemical ionization.
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10 regeneration with a 95/5 (v/v) water/acetonitrile

m xture containing 0.07% (v/v) of trifluoroacetic

acid, while the other colum was being used for

separation. The columms were eluted using a |linear

gradi ent of 5%to 95% acetonitrile containing 0.07%

WO ¥dodbsdlpbf | uoroacetic acid in water contap@T/FR2006/000220
0. 07%6Zv/v) of trifluoroacetic acid, at a flow rate of

10 M/ mnute. On leaving 15 the separation colum, one

dt h of the eff] £ akat, ' . Fa-
e iRl e s el Sot AU ES iedtve Hledihsrigy: E5)
BCIMBVDABHELSD cdupdingt / m nute and conveyed to the

detectors, in a proportion of 75%to the diode arra'\i| )
MS: edtaterseMitromass grtatiarmgll 2% tAgilemé HRRst100; column Hypersil

EBRf THARmbe E18T k50 fivh, &5t e @I&éﬁt?@ra&i@ﬂﬁﬂﬂ@fé@)ﬂvﬁm 0.1%

conveyed to the fraction collectar ere the 20 flow
(A R0

fogmin 3eid) aasetenitrie WHs DAY PEY: product is

08 oS5 oD L AR 4l Soriage water

Suppl3x60 irent RS Fraceiuent:ygradiaritt Water, (with dh1% fague sacid) +
h L.l ectj.qn product when the mass signal
éi%?qggﬁréla’ @yr e_sgrgﬁgjgﬁ'_to the [MtH + ion and/or to the
{ s u %é“@? RMHz Pﬂ%%\ggfé&pﬁvgﬁé& DRX406 spectrometer,
resu

ts,, en an intense io
Wik tbe isbRaTIvg STt (b pRm) nds Hediaastoy, Sulaxida, spygnt (DMSO-
Gmeqféﬂé%éd 8 2(5D Pphi att & eerfpéritliet FBOBK.ecul ar mass
( 2) is also supplied to the FractionLynx software.
Erdaipléese conditions, collectionis also triggered
when the mass signal of the [I\/HFZI—I] et and/ or [ MtNa+H] ++
ion is detected. The products
gl ass tubes. After collection,
evaporated off, in a SavantQ AE
centrifugal evaporator andl{ he

collected in tared
the solvents were

0O or CGenevac HT8
es of the products
ubes after

Anal ysi s: direct

i ntroduction (DCl = defp ion of sanple on filanent)
Fi nni gan SSQ7000 nmass sR rometer; nmass range niz =
29-900; electron 35 ener eV, source tenperature
70C, d reactant gas: a " = electron i npact
ionization; C = chem c@l YyonFgation. 21 WO

(positive el ectrospray: ESY; negative el ectrospray:

) - V5- DAD- ELSD coupl i ng:,. MS:, VWt er s- M, cr
B E oo bR met MM E o 5 B 2-carbox-
&®lide Therno C18; 3X50 mm 2.5 pm el uent: gradient
Water (with 0.1% 5 formc acid) + acetonitrile; UV

TADD 480=g2(R.4360mmpl) AS3-Masminopkienybridspyrgle-2carboxamide
950584 HP33 1% of WetramydiBrUrde Sarbah&dsd, at a temperature in the
region of 20°C under an argon atmosphere, 0.704 cm® of 2-fluoro-5-
trifluoromethylphenyl isocyanate and 0.678 cm?® of triethylamine. After stirring
for 16 hours at a temperature in the region of 20°C, the reaction mixture is
concentrated to dryness under reduced pressure (2.7 kPa) to give a residue,
which is taken up in 40 cm® of ethyi acetate. The organic phase is washed
with 3 times 20 cm® of water and 30 cm® of saturated aqueous sodium
chloride solution, dried over anhydrous magnesium sulfate, filtered and
concentrated to dryness under reduced pressure (2.7 kPa) to give 1.1 g of a
yellow solid, which is purified by flash chromatography [eluent:
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C18, 3X50 mm 2.5 pm eluent: gradient Water (with
0.1%formc acid) + acetonitrile; U: A = 254 nm 1H
NMR spectrum at 400 MHz on a Broker Avance DRX-400
spectronmeter, 10 with the chemcal shifts (6 in ppm
- i n d6-dinet hyI sul f oxi de sol vent (DMSO- d6)

.50 ppmat a tenperature of 3R@KFR2006/000220
E’S‘%@’G@r_’bp JFE HNNHF HZ\ 0 NH ,

3- {4 [ 3-(2-Fl uoro-5- trrfluoromathyl phenyl)urei do] pheny

SR e Reaie o0 ol By yotume.

Aiftérsobwmtraim@&henﬁactfonsemmcﬁrymdubed gessweaddid, ofad-{4-[3-(2-

ﬁﬁ@%—ﬁk FOWQ%A&}W Riré) gog gﬁ? HIG ol 28 fBBxamide  is

Obtaf“ambmﬂrﬁ fwnphéaWelmsglmwmertm@t@s’@*;@ {HeNMR (400 MHz,
I?e a@rﬂ%ﬁ)m%e re yr g 120 1H0r 676D (toYr=s 228 He: 1H); from

erature

f
640 toghed fveniibsaad antg rﬁgggnu%%grto%%ké@ Hnfddp g 4 o750
(R et i 0 30 e 52
@af?ﬂ% ﬁ'la'e gg%’fﬂ%ﬁf%f tergand 38 cnB8 of saturat ed

ST nobRRRUTaLT BelerF Bl ie, e, M grepared in the

folowing maneer:t o dryness under reduced pressure (2.7

k |1 [id, whi
'ﬁfﬁrz)spltegllwffq) 35 (£ A3 RS e MpUD S Bmingphai)-1 H-pyrrole-

@%npéﬁ/cﬁﬁapﬁé;@@&@m% ammonra solution is heated in an
et e et Lt B T e
Alﬂdrerstdjmngethepmsugean@ theg odtudhing-fo31¢am temperature and
RS D ARG TR g e recuoed
yreissure <317 kPa|toi giyead.3BECOf 1an )vangecoloued sp rgrvs«h'ch is
rglﬁ'éfrr%ﬁlz' ntii?pn'}la - 15h§c§mata)gra;ﬂ1y5 HeluehtH) | déhRofdethahe?meth-
anol/acetonitrile (96/2/2 by volume)]. After concentrating the fractions under
reduced pressure, 0.085 g of 3-(4-aminophenyl)-1H-pyrrole-2-carboxamide is
obtained in the form of a yellow solid; M.W. = 201, |IE: m/z = 201 M*, m/z =
184 [M-NHa]™, m/z = 155 [M-H,CONH_]".

Methyl 3-(4-aminophenyl)-1H-pyrrole-2-carboxylate may be prepared in the
following manner:

To a suspension of 0.1 g (0.942 mmol) of 10% palladium-on-charcoal in
35 cm?® of methanol is added, at a temperature in the region of 20°C, 1 g
(4.061 mmol) of methyl 3-(4-nitrophenyl)-1H-pyrrole-2-carboxylate. After
hydrogenating for 20 hours in an autoclave under 3 bar of hydrogen, at a
temperature in the region of 35°C, the reaction mixture is filtered, the catalyst
is rinsed with twice 5 cm® of methanol and the filtrate is then concentrated to
dryness under reduced pressure (2.7 kPa) to give 0.67 g of methyl 3-(4-
aminophenyl)-1H-pyrrole-2-carboxylate in the form of an orange-coloured
solid; M.W. = 216, IE: m/z = 216 M™, m/z = 184 [M-CH3OH]", m/z = 155 [M-
H,COOCH;]".
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6.10 to 7.30 (very broad nt: 2H); from7.34 to 7.42

(nm: 3H); from7.44 to 7.54 (nmt: 3H); 8.63 (dd, J =

8.5 and 2.5 Hz: 1 H); 8.90 (broad d, J = 3 Hz: 1 H);

9.21 (broad s: 1 H); 11.4 (broad s: 1 H).

3- (4- Am nophenyl ) -1 Hpyrrol e-2-carboxam de nmay be
W@Q%?ngﬁ)gt he 10 follow ng manner : A SUSPROBIFR2006/000220
0.3 1.387 mmol) of nethyl 3-(4-am nophenyl)-1

H pyrrol e- 2-carboxylate in 50 crrB of aqueous 22%

[ oI ution is eate oc| t
PR, S Amutopi e 1P e Rt MY ué  pBpgredgn the
foflondng mAininer: st oppi ng t he heatl ng and then returning
to roomtenperature and 15 pressure, the reaction
Tt suspensiaroot £:162r g4 68 anmo)neist0%ranstiumdiydide in mineral oil

' QEéuE:ﬁP(gf ?etjgﬁg)qrbgjrgh Vig ﬁd&éd gdrﬁbw'i’éé pver 25I minutes, at a

or ange- col oure purified

sh
‘emprratugringhy qegvcmeﬁf 2076 ey Girbardan. Aive @%here a mixture of
817! éiM?@GQWthI | 6f ﬁ%@)ﬂ%%eth?lp%@ﬁﬂ)sulﬁdyﬂf inyl]-4-nitrobenzene

SRS Ly e a4 oo S BT g o

ietraI@dcdemme@‘temsmmegfﬁmrrﬁ bibues wtld tempetatdre M the region of

E‘g};kf_lz ,S‘Egﬁon ,\rﬁ?é‘l M 5’ t?ﬁér? up ir 1%%&%5"’03] 100 82 of water and
®gm oifest

y|c%ﬁ€5@§ey |T51@eorgaw00@haﬁas|§awa%hedwthetwwe 100 cm® of
q‘@gﬂj’%ﬁf“et?fl %a-g?raQeé ‘é‘é]ﬂéaﬁs @BdRim Ehforidle($bi@deh, dried over

charco

Watdr e%
ARG T9gaeY juen suffate, Tiren ek &Onﬁe'iztr?éeaetgngwnﬁﬁs under
AdGced esét{ireo 17 el to Qf varst gl of3a (bfewhtailpwiedy lis plrified by

A i T

irammmmderuredubed rergseureof 2.32Cg oﬁemeté\a{tta -@hnitiophenyl)-1H-
%ﬁr&b %Séﬁ%ngagg aﬁéto%'t%ﬁﬁéd ih thé 'f@%g%f\éﬂ #]Ioﬂn%@ﬁ‘d SV = 248,

n cohcentrated to
tﬁ)rd/rzyﬂgéﬁ Mnd’éfzrédéd% @é‘ﬂure (2.7 kPa) to give
Zq of nmeth 3-(4- amn %Ql%ﬁ h
H[@?yr -(+-Methylp Baxwmoaylvm ngeng may be prepared in the
m|@mfgﬁ@ng§red solid;, MW = 216, IE mz = 216 M,
184 [M CHBOH +*, mz = 155 [M H2000CH3] + 23 WO

2@0135 @385&?@?5%%&%26&0Iymﬂphe cljlssolved in 450 cm?® of
Grebupla i Bl sty pb tisRLTR HONE Rl BY, 0% ypder an
argod gtmd@menmms om dd‘&ﬁsmcnlbndﬁﬁiﬂl efe Mrsqwtm af n-butyl-
Iﬂh‘um é@ héggng "Retof #r‘?ﬁb?ﬂt’ 46% 'a§ aatgﬂﬁ:%rgﬁf?@% e region

era ure 1 n 1 QN
QfOQ°Gnd@r addedr godentaro SpaRn e,atrn@snhﬁt%r@ cﬁm (85.47 mmol) of

diethylchlorophosphate dissolved in 70 cm?® of tetrahydrofuran. After stirring
for 30 minutes at a temperature in the region of 0°C, the reaction mixture is
cooled to a temperature in the region of -78°C, followed by addition, under an
argon atmosphere, of 13.05 g (85.47 mmol) of 4-nitrobenzaldehyde dissolved
in 130 cm?® of tetrahydrofuran. After stirring for 1 hour at a temperature in the
region of -78°C, the temperature of the reaction mixture is allowed to rise to a
temperature in the region of 20°C, 100 cm® of water are added and the

‘mixture is concentrated under reduced pressure (2.7 kPa) to give a beige-

coloured solid. The solid is stirred in 250 cm® of water for 20 minutes, filtered,
washed with three times 40 cm® of water and oven-dried under reduced
pressure (2.7 kPa) at 35°C for 5 hours to give 25.43 g of 1-[(E)-2-(4-
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5.87 g (19.35 mmol) of

1-[(E) - 2-(4- met hyl phenyl ) sul fonyl vinyl ] -4-ni trobenzene
and 3.7 cnB (38.7 nmmol) of nethyl isocyanoacetate

di ssolved in 150 cnB of tetrahydrofuran. After
stirring for 5 hours at a tenperature in the region of

‘%)8%220(5%@8 gctl on mixture is taken up in a reegARO066/000220 |
C o wat er and 10 200 cnB of ethyl acetate. The

organi c phase is vvashed with twce 100 crrB of wat er
and 150 cnB of satu ueous ,sSo
mgtnpRenygHFeaywRgH- Enﬁ\?’gﬂaﬁge n'ﬁgﬂ'l% | Pa5%'93'00'0Ufed
dalidt eettthgaad1 267G et Wat=e803, glE%rrer? 53032Méc m/zelel aaadg[M EOz]
res to give g of a brown oi ic
jggfelcé'ﬁe EQ@D@f‘ash chr omat ogr aphy [ el uent:
%Q' Q& 9net hane]. After concentrating the 15 fractions
P'¢ &duced pressure, 2.12 g of nethyl
3 (4-nitrophenyl)-1 H pyrrol e-2-ch
obtained in the formof a yellow sol
lE: mz = 246 Mt-, mlz = 214 |
1-[(E) - 2- (4- Met hyI phenyl ) sul Q!
may be prepared in the foll oy

(85.47 mmol ) of nethyl p-tolf
450 cnB of tetrahydrofuran %

tenperature in the regi on of
at nosphere, 117.5 c 3N a 1.06 Msolution
of n-butyl- lithi um’gS(h an8-NyAfter stirring for 30
mnutes at a tenperatdre 1n th® region of 0C are

nder on
By BB BB AR Surpr R rO BB Epreicol-
pregmdipyidrmyirolex-cakboramede rring for 30 minutes at a

terrperature in the region of 0C, the reaction m xture
Te 0.02hge@.303 mmekwf datast- butyiownerhcmiamm@fﬁs-(%mmophenyl)

|
1Ig W— b%arﬁ@fé%lﬁdns?&@;@ﬁll?rﬁ gb(gﬁ?gf‘teﬁdf?@%@?g\ lsoédded at
3 termg@raéw ipithe segian Rl 26X trrinder gn agogat Sﬁgefe‘o 8{ cm® of
ﬂﬂUbgc?gEtﬁﬂ%&GH%tﬁylhhényIE lsIdE?aﬁQtef ?gft@ﬂ s;f*rluzjg’ For 1hieour at a
u i s s
(EGRETaSR AR [FOR (3 2OsCr I B an&tu"fdévd@ S yith %0 om’
cwaéth | agcfe@at%@iﬂﬂth@?dwa:’ﬂmd withthiree tiraes d 6aent ofavatdr andet5 cm®
essure v, c r
85 TR S oy e, ipIiglt BfedC 2v8F Bfysirous
miagnesism fsulfats, efilteredaghddcancentrated etot |dﬁ)9'§8r$0 upaigr oeduced

%&?ure @ggﬁ%ﬂt&@hﬁg%ﬁgqte%of ﬁ\cyé‘ﬁgg/ %ldp(nﬁf&}*fsep&r%lezj by flash

chrpratography  felusm: 2@06%@36@@@9&@@@@%@@22@ (90/5/5 by
\fBTurl?&ég]p gty lch Hérflt?éﬁﬂg’ tH@’frlacﬁ’orﬂs' hrhddreieanBed 'ﬁﬁeéshﬁef 0B g of
4- @ﬂﬁpg}lgf@%&%rgmmg ygggftf %I%fluorqwgwx%ggygureldo]

AHemAEH Pk rble-2-carboxamide is obtained in the form of a yellow solid;

'H NMR (400 MHz, DMSO d8, § in ppm) 1.35 (broad s, 9H); 5.70 (broad m,
1H); 6.88 (broad s; 1H); 7.05 (broad m, 1H); 7.26 (d, J = 8.5 Hz, 2H); 7.39 (m,
1H); 7.49 (partially masked m, 1H); 7.49 (d, J = 8.5 Hz, 2H); 7.70 (broad s,
1H); 8.62 (dd, J = 2.5 and 7.5 Hz, 1H); 9.03 (broad s, 1H); 9.36 (s, 1H); 11.3
(broad s, 1H):; ES*: m/z = 522: [M+H]" ES™ m/z = 520: [M-HJ..

ylate are
7 MW = 246,

]-4-nitrobenzene
ner: 20 To 15 ¢
sul fone di ssolved in
» added, at a

Mber an argon

4-tert-Butyloxycarbonylamino-3-(4-aminophenyl)-1H-pyrrole-2-carboxamide
may be prepared in the following manner:
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4-tert-Butyl oxycar bonyl am no- 3- -(2-fluoro-5-trifl
uor onet hyl phenyl ) ur ei do] - phenyl } -

H pyrrol e- 2- carboxam de To 0.096 g (0.303 mml) of
4-tent - butyl oxycar bonyl am no- 3- (4- am nophenyl )- 1

gcar boxam de dissolved in 11 cnB mfT/FR2006/000220
W(P%q]&dfzgﬁuran is added, at 10 a tenperature in the

regi on of 20C under an argon atnosphere, 0.044 cn8 of

o o bomgprinn on R XLB1 e 7 ADY 2 fbftsnagpoat n
6m3t lie é@d@dl e i Xemperatarali inutthd wegibn40f c#8°C,0f0.331 g
oL A G b o2
mrboxameﬂes Afteri murogemmmmfmrs anu;ajmoa@, autpglaymesdentt bar of
JEQ al 'd Eéﬁ?gra?gr‘%ﬁﬁ ﬁ)tnegf t4@ ar Xﬁ@sréaéf&?rmlxture is

pressu

181
fytgre@wr ke |ciatalys,m$ fiRsed v]gm Ip@a%lbél}'nf pgg}ﬁathgncﬁ and the filtrate is
tﬁ@h%@k@ﬁfrﬁ@&’t& 8hyeBs ‘under reduced pressure 52 7 kPa) to give 0. 3 g

oo et P At L FLLa L arooamice
metﬂeofeﬁnp:sfes suhite, sdlidlimedtingf at abmetrmzm \Eloryz ar Bo6W znm/z =

SRR T ST R B, e 8] our

hase peakn of a yellow solid; 1H NMR (400 MHz, DMSO d6,

6 i 1.35 (b ds :

FRLET MR GA R: ESRORO T AP

I%az)ﬂézpreﬁﬁ}ed ﬁm@r%fbmbw mhinndr:49 (partially masked m
8.5 , 2H); 7.70 (broad s, 1 H);

Po6D.481dg 1 638 5nm€w) of5 5Hzarbémcbﬁ-4q4aﬁtr(>phemﬁ)-3H nyrrole-3-

c@rg%yhc[ ﬁaﬂsﬂuspé%de& gﬂ iS c Zéfbgc%?ﬁn}_fnle & Ja’gded B teﬁ&erature

in-ther egiurt pf 6% aadesrar argaoatnespharend@4dngms of triethylamine

@ W/@H cﬂfa(ﬁdalﬁﬁl‘é ??6§2(€%n2 gigg Lﬁ\%ﬁ%&gﬁ%csﬂggoéﬁoghe reaction

mediurg us @élnyiedntoowaundgm gemegeggrqﬂﬁ)ft e §egiepogf 20 %Zover 30
PHUtES NG RMHERhESRd AP a f@?\‘l;fé?ﬁtdré |ﬁdﬁ§dreg&5n af 60°C for 2.5
rt\c?unrger'lal't]eu rr%alc{:ort\ hr(?mxtu eI (‘;Q gonce ?r‘ated to agyness under reduced
pressure (2.7 kPa) to give a brown oil, which is taken up in 25 cm?® of tenf-
butanol. After stirring for 2 hours at a temperature in the region of 60°C, the
reaction mixture is concentrated to dryness under reduced pressure (2.7 kPa)
to give 0.56 g of an ochre-coloured solid, which is purified by flash
chromatography [eluent: dichloromethane/methanol/acetonitrile (96/2/2 by
volume)]. After concentrating the fractions under reduced pressure, 0.331 g of
4-tert-butyloxycarbonylamino-3-(4-nitrophenyl)-1H-pyrrole-2-carboxamide  is
obtained in the form of a yellow solid; 'H NMR (400 MHz, DMSO d6, d in
ppm):; El: miz = 346 M** m/z = 290 [M-tBu]"; m/z = 273 [M-OtBu]"; m/z = 229
[273-CONH,]*; m/z = 57 [tBu]* base peak.

Exanple 2 FF F HNNHF HHz O-N51 H
{4-[3
1

5-Carbamoyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylic acid may be prepared
in the following manner:
A solution of 2.8 g (9.232 mmol) of ethyl 5-carbamoyl-4-(4-nitrophenyl)-1H-

pyrrole-3-carboxylate in 33.6 cm® (0.614 mol) of concentrated sulfuric acid is
heated at a temperature in the region of 80°C for 2 hours. The reaction
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(0.956 nmol ) of

4-tertbutyloxycarbonyl am no-3-(4-nitrophenyl)-1

H pyrrol e-2- carboxam de. After hydrogenating for 5
hours in an autocl ave under 4 bar of 5 hydrogen, at a
tenperature in the region of 40C, the reaction m xture

%266(?{6?2"3%@ The catalyst is rinsed with t WCEFRR006800220
anol and the filtrate is then concentrated to

dryness under reduced pressure (2.7 kPa) to give 0.3 g

S e UGB A UG BTSNy, e

stirtihg rfor 80 miutes,1 #2Credstionnmixturesiscfilkered through aoNogd) sinter

%@Z‘%ﬁéﬁ_ﬁ?ﬁﬁ fs nylagﬁégym qtgh‘!}\é's 1Eﬁzcn?3 &\eﬁe-water and then dried

undeyr redeged| pregsen@ny Ik ras- %tqmperattw@plﬁethyu)egpn of 45°C for
?ﬁ }46&&] et02 %bQW eof r@hﬁaﬂfé gﬁpﬁ(ﬁﬁltﬂoPhbh?I)-m pyrrole-3-

oW ng ner:
@r@swlmw in-the o eﬂép;coiowesﬁﬁ?'gr ES3: mfg = 276: [M+HT;
ESr o\ Q¢4a{m.d-|]'suspended in 15 cnB of acetonitrile is
added, at a tenperature in the region of 5C under an

Bthyodn a-mmaw4 @-airbpbedyldl H-pyroley3-sathaxylate| | giey  be
ﬁéég%‘{jga Io\%ﬂ&a‘ﬁﬁ%ﬂ)f di phenoxyphosphoryl azi de.

reac s allowed to warmto a

fsﬁﬁ’ﬁeﬁt 16 anitﬂ) fcﬁgb | Of-(2¥fErspEinyBO1 Hmyﬁmeas @rrsoxylate

Ist eated a

t th
sesPendsca HELFR of dicHIRE tﬁéﬁﬁ%’%@ alderc 8 8 Tederaliiein the
feQicHh ycsfesz4°@olﬁfddreducaﬁgorpraetmpae(ez 8.1kem® (@21.8Bvenraol) of

K f
Sutsftonkt (sivepns ifrast 3 P Y o ibfibtomethane. After
stirringefor & minutbs GiIG temperatacein the negionraf -12§ C, the reaction

ﬁ%%ﬁﬂt'gaé'%%@gt@gmﬁ??o ‘él”?eg’éﬁét%‘ib'r‘ée% E}fee?égji?ﬁ df220°C > over 2

re-col oured so

Whi
h@ur,su After mjtlaj_wg tr@g,wygellmatlgnﬁ{sg@g arhgsy @d,dhe | reactlon Cmixture
?E’% ?Fﬁttgﬁgﬂréﬁw M ehe REGIBAYF a0 Cefot 3¢/ rﬂln’fbt@y The reaction

meducei$ %\egsgqgl%c(l: °<8%§”t r;getrlgaﬂetlg ?hé Irrglg(;:ltolnoor%ss E:nand then filtered
throegth aleb)ZG QWél'aﬁuhﬂ@gl'ﬁm BolicBis( washéd eyithethyée {lﬂnesf 40 cm? of
rro car am a n r
JeRidsteBiane 3nd i (i et eaBtat Pl Sy g WP at
fempevature iR4be Ikbglonrdfz4oi’c2m J urBuThe salid is: tlHBsuspended in
%@@ g‘rgu%if Waﬁgg éggbéﬁgltﬁné%n%] gﬁ%’ﬁhﬁa %H ét ézerﬁ'.\bgl-ﬁture in the
tegiyn obKUe°G foaBUm;rsuandamem eegled @t & eraturgrinithe region of
t 2 éﬂte}?’% feR! Thefsolid is
é“tk @Wﬁ%oﬁ@%&ie ‘ﬁlt%ﬁhﬁ thFHh rahy N)% g §i n ne soli |]c
Wﬁé’ d’&ﬁ&i&@/lw'ﬁt éwnqe (wa@maﬂ% fwige 30 cm’ o
ﬁ@t?&lemr{ HtREr %ﬂ\{d{l tdrt i Un‘éier %dhc@a e;ﬁ‘e@su@ 42 .7 kPa) at a
erature jn the r Qurs
TEBie BothRy 5506, Fed0 55 BT PrREUBLIOaNE35 4 § of ethyl 5-
carbamoyl-4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate in the form of a beige-
coloured solid: El: m/z = 303: M™ m/z = 274 [M-CH.CH3]"; m/z = 258 [M-
OCH,CHs]"; m/z = 241 [258-OH]" base peak.
Ethyl 4-(4-nitrophenyl)-1H-pyrrole-3-carboxylate may be prepared in the
following manner:
To a suspension of 0.512 g (12.8 mmol) of 60% sodium hydride in mineral oil

in 20 cm?® of diethyl ether is added dropwise, at a temperature in the region of
20°C under an argon atmosphere, a mixture of 2.212 g (10 mmol) of ethyl 4-
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m xture is poured slowy and with stirring into 350

cnB of ice-water. After stirring for. 30 mnutes, the
reaction mxture is filtered through a No 3 sinter

funnel. The solid is washed with 4 tinmes 100 cnB of
ice-water and then dried wunder reduced pressure (2.7
KP@&O@&/ $fpgmperature in the regi on of 45C fprTER2H06/000220
hour's, ?o give 2.25 g of

5- car banoyl - 4- (4-nitrophenyl)-1 H pyrrol e- 3-

%agza_gﬁ})%lgi\g_te% 1L§%§]ﬂf_$ ?(1 B%gr%l{) %f Bgi ﬁﬁfe%ﬁ*lﬁ%&%ﬁ% 'fiEsolved
for & MRS Wf 18- ¢rA? of timpethghyulfoxide and 36 cm® of diethyl ether. After

- pyrrol e- 3-car t ’ rs I 8n t Re: ;
SRR o S R PR iy e e
70 cm’noft watere 291 gm1l oftspiuratad: agueaus sediumm chlaride, splylign and
h 6o 3968 %'?Betﬂfll git:ﬁtfélté’.r PABLARA i@?ﬁaég%dext?éctéd with 50 cm® of
tenperature 1n the _region-of -24C unde[ an argon

dieind sifesrcands vice 7 G0 obgicRspimeliane. /b i GGl phases are
LSRRI Rt vt it drousl 88dimB saffatd, dittersd amd remeentrated to

Anigess irder saalcadreuft 1o SRR cfol T Bl f fiph € taken
uprimat midulecofp B8 amitaf water lemdr 8@icont off ethgicacatate. The aqueous
B4R i B taly Wil e85 Y Trth acehle, 20 8 e phases

aenpenbinede drindidver mafydioust satiam Bifate filtered agd capgentrated
{oﬁaﬁldegg ur{Be?‘trgEéG%%% pf&%rlhré Rg!ﬁﬁpémt\@nﬂsm of @ black solid,

%mg%@%@ by flgsh ﬁs]rggl%téér[ﬁég{ﬁ jgl ! :L&%ﬁg@(aﬁ@@yl@cetate

@2 f vaﬂlnﬁﬁ)%hAﬁéﬁﬁBhbéﬁtﬁtmgithé‘lﬁacﬂomsdmdadeedmmw@eelssure,

ressure (2.7 kPa) at a 1 e I ' e
3083 o ' pratios-coinlecCro b B DRt SER BRO 58 gpiied by
flagh ofhromtatography [elsent i dighidremetkane]. tAller reancentrating the

er [ (4 - -
TRefREuTie oLl Bressifiy, 078 °‘fﬁ‘§y';§§?3'}%‘“9‘5“$é SRp i pyrrole
3-casbexytatEoiseobtainast Imhe Fergugh aaysliew salif; : Mlfrp60 (M)
k OmiS= CESHiL®®), yn/pasheg (M 5 Ndyi ce 50 cnB
%_?@emgt@élr(,drg%’% ?5“5331?3?@%”% jof petrol(eum et%y‘er and t hen
dri ed under reduced pressure (2.7 kPa) at a
tenperature in the region of 40C for 16 hours to give
Exathpgled ethyl 5- carbanoyl -4-(4-nitrophenyl)-1

H-pyrrol e-3-carboxylate in the formof a beige-
coloured solid; El: mz = 303: MtY~glz = 274
[ MCH2CH3] +'; nmlz = 258 [ M Zﬁ ERCH3] +; mz = 241

-4
€

[ 258- OH] + base peak. Ethyl 4 ophenyl)-1
H pyrrol e- 3-car boxyl at e nayy :
foll owi ng manner: To a suspagsion pf 0.512 g (12.8
mmol ) of 60% sodi um hydri d mneral oil in 20 cnB
of diethyl ether is ad®kd ise, at a tenperature
in the region of 35 quq‘ ungler Jad argon at nosphere, a
m xture of 2.212 g (10

4-Amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenylt)ureido]phenyl}-1H-pyrrole-2-
carboxamide hydrochloride

To 0.15 g (0.288 mmol) of 4-tert-butyloxycarbonylamino-3-{4-[3-(2-fluoro-5-
trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-2-carboxamide suspended in
1 cm?® of dioxane is added, at a temperature in the region of 20°C, 0.72 cm® of
a 4N solution of hydrogen chloride in dioxane. After stirring for 5 hours at a
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27 WD 2006/ 082309 PCT/ FR2006/ 000220 ni troci nnamat e
and 1.991 g (10.2 mmol) of tosylnethyl isocyanate

di ssolved in a mxture of 18 cnB of dinethyl

sul foxi de and 36 cnB of diethyl ether. After stirring
for 1 hour at reflux, the reaction mxture is taken up

408 of 70 cnB of water, 20 cnB of pETWFHR066/000220
ueous so iumchloride solution and 5 100 cnB of

et hyl acetate. The organic phase is extracted with 50

cnB of diethyl et.her ce 75.cnB_of .
R R oM e T L 2 §9pcRAated fo
dvfyln@ds eneer aedycbdopessark Wﬂqﬂa‘)at)eglvé alreeldw avhich is purified
ﬁg b f atl'ﬁgmg??grgbw © S[§Iuléwgl er %l&ﬁl@\’(?t‘ﬁ%ﬂfyn%%g%ﬂ% Hotaéetonitrile
(gradlené afffr@'m eﬁtﬁlsftq/\/@om/aﬂdbxso/meﬂf Pétﬂﬁyvoncentfatmg the
@6%%‘9 ?J&eﬁ.ﬁq}é éQurféh%%e ot} tyefieivesblidl afe bmaﬂﬁbd and

aenthencstirred qneth Cﬁ\/@f § Orrg";&gtgr P Earzr%eg through aNo3
émkéremﬁﬁelaraﬁe eoNe wWa@hed witto t\ﬂit¢n’esm3mfctmfntanel @nedthen dried
sSsur e
ek ore st R¥FaCa Mapfepliuf R ABteRRH 6 40°C for 4
hguﬁsoln@x@ne/ 47 hyrig aufetl{:arelno(S}M-[MZ-\ﬂubmré)fflﬂumthY'PhenYD‘
ﬁ%ncgg]ghgﬁylzﬂgiopgﬁol E?%%al'tﬁfk%n"l’iager gaare PriRS $he eforfi‘5 of a

ouredl sol i

)oelimlweohd selting st ébOl@M 747Gis UM%K‘&%M%%%WS?? @&P in ppm)
gﬂb %bqgﬁsc géfégr%rg Hbh8m cmpwu gﬂ N8 2 helz, HHYeTiame, J = 8.5

h'Z(Zr Bt Y Fapfafr e R B R 7,030 = 85 Hz, 24
[B3oread dnJt=he.of taz,m 8Y; 86956'etbdoaw sdH)d9. 295(132 ﬁi_—b)lzg Zdbroad s,
5%{? 51%25“ 228‘?%(4%’ *éi% 'Efw' 4%@&% | gzé H2N
%éﬁi}oﬁ E2510or-5 HifiltBHRIRYIBMENy!ureido]-
gﬁgr{?ﬁtg pyrrole-é3 iarbo|;)1<§m|c€:c§L may be?pregared as described in Example
2.

Example 4

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

To 0.107 g (0.254 mmoil) of 4-amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-2-carboxamide hydrochloride dissolved in 10 cm?
of tetrahydrofuran are added, at a temperature in the region of 20°C under an
argon atmosphere, 0.037 em® of 2-fluoro-5-trifluoromethylphenyl isocyanate
and 0.035 cm?® of triethylamine. After stirring for 1 hour at a temperature in the
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car boxam de hydrochl oride 25 To 0.15 g (0.288 nmol ) of
4-tert-butyl oxycar bonyl am no-3-{4-[ 3-(2-fl uoro-5-
trifluoromethyl phenyl)ureido] phenyl}-1

H pyrrol e-2-carboxam de suspended in 1 cnB of dioxane
i s added, at a tenperature in the region of 20C, 0.72

W@ZMG/O 3691 sol ution of hydrogen chl ori de ipCTFR2006/000220
After stl rring for 5 hours at a 28 WD 2006/ 082309

PCT/ FR2006/ 000220 tenperature in the reg| on of 20C,

tedih SEE I NS hpaf RS .@@Mm o pA47 ey 4t and

theni wastted hycddsaml)cwnbrtw(aegtap qfeovatemand 15 cm of saturated

?‘#%%L%Ogﬁén}agﬁfgg%chﬁ%fﬁ@% ﬁijéﬁ%&eﬁg%é‘dﬂeéihm sulfate,

iitered mndaadnegntratedsta dra/@esérq@ ghERGUGESRIESaUTS: sk kPa) to give
@Q??Q difa ﬁe}f@v' éB(MoG QUthieh a& fbtﬁﬂ”(eal Wdlasﬁ%roﬁfa@ogr’@phy [eluent:

St or 16

t .
waqr@)ﬁﬁ]@/ chylou@pe;ga en:ﬁ&g er YQJHW§§ ; ?ﬂ% s[:nef"d jgchloro-
mﬁ%lmdﬁaﬁo&ﬁa@etohltﬂlé% (00/50% rb)alvelu.ﬂnel)]t Wdter dzormentrating the

{fﬂ%%g ,e o r i ch ST%HZPU r@a@%@gg agge gﬁ%@two‘?o—'g‘tnﬂuoro-
meﬂ'lylpherﬁ/-l)ﬁ,kﬁelﬂe} 6£4f[Bt(athJC80t5r trﬁlu@mmﬁﬁmlghwanw@omenyl}
Hish IRl Betbbxdmitid ) bbtafned FRIROTGTM o ahWFlft@féBJhQrm@mng at
G i TR ST b 58 o
léﬁb%ﬂymbﬁpad?mz @ ﬁ)a'iﬂn{,le)J 7*zz2(ds &E 3 0 Hwa 1|—|7) 7730 (d, J =

S8 i2o2i: 198 Toartialy maskaatiy 1Bty a0 1HIPZLZ Y ) = 8.5
ahd 315 Az01HY,7.51 itid, B=965 @mdokti5Hz, 1HY) 7.6, QEJ(%B B1Hz, 2H);
@5#%5)%2@??% ); 96k (ddad sEFH); 912 (BréiPs, 145 (broad

8-t 1B (brbed sc AH)o BB am/ac 62T AMH] 2- f | uoro-5-tri f1

t hyl pheny! - phenyl }-1 :
%ﬁ&%&t %32%9)@suégtaﬂim%qetg%a%eamlaw&'d@p*a%l@é}-i1 Pepyrrole-2-
%&g%QW@hy&oc%%' rag b prephred ¥ destribedintExdmpleNs.

Example 5
F_F
F
HNiNﬁ
H
F

H H,
N

N
R

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

To 0.15 g (0.328 mmol) of 4-amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-2-carboxamide hydrochloride dissolved in 4.5 cm?®
of tetrahydrofuran are added, at a temperature in the region of 20°C under an
argon atmosphere, 0.023 cm® of acetyl chloride, 0.091 cm® of triethylamine
and 8 mg of 4-dimethylaminopyridine. After stirring for 16 hours at a
temperature in the region of 20°C, the reaction mixture is diluted with 15 cm®
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FF20F

4-[3-(2-Fluoro-5-trifluoronethyl phenyl)ureido]-3-{4-]
-(2-fluoro-5-trifluoro- nethyl phenyl)ureido] phenyl}-1
H pyrrol e- 2- carboxam de To 0.107 g (0.254 mmol) of
4-am no-3-{4-[3-(2-fluoro-5-trifluoromethyl phenyl)-
W(?Q@ /0 l}-1 H pyrrol e-2-carboxam de hydpOT/FHRZ006©00220
dissolved in 10 cn8 25 of tetrahydrofuran are added,

at a tenperature in the region of 20C under an argon

&1 FRABromathans pi Fini PrsBH YN tries AD-D; of saiygetodagueous

sodiunf chioridehydlatiomedriad taversanhydrogs froagriesignr sulfatg, filtered

%i&“%@%ﬁ&%%&é%ﬂg& IcepI5aHEs bressure ¢ (&7 53 5 e @
$@I|cb||wlmpbdsvﬁeprysiajll vgflleehqqg/froabgt@pecg Richlorrmethane. The
N&:ﬁ}hﬁ Illﬁé@%‘ﬁa' i¥ ederal taF UWOG h1d N8 sihterefupheRWadibed with

aj urat e ueous so m ch| orj de ,sol utj on
ipRcs VBT GinHplosag SRR LRkl SRR LB pressur
gﬂl ezl ratlbetént;mrdtuyammelmmmn bédOb@donpﬁ dwairs o (Re70.084 g of

Lo B DO GO
pytd;lekﬁenarm)’xanhgie nadbeafoqn(af/ 3 wiyta/somr@)elhm@ at128.5°C; ES™:
™ fane/ net hanol / acetonitrile (90/5/5 by

Lﬂ% ' eér concentrating the fractions under

reduced pressure, 0.079 g of
4 INWR2 4fd mEDM@d ld&0®in ppm) 1.87 (s, 3H); 5.62 (broad m, 1H);

ﬁ%@%\f? i %ﬁdZ]@nM% éf%ai( fl:‘ﬁ,f ?%?QSJZ aﬂ;&?gﬁ}‘e‘i%g (m,

11);0h68i(padially ndekeidomm bf); E.54h(d; d =815 Hzn2H);i $i§24dd, J = 2.5

g@%‘”ﬁi%Sﬁ_@%ﬁ&g?wH}%WréQ@ sg";%-z)\/e@r\@é)ég%ggbsl H); 113

road s2aH)d, J = 3.0 Hz, H,; 7.30 (d, J = 8.5 Hz,

; 7.32 artlall masked m :
o Repingua 402 ugro- éﬁaﬂqqnom&bylpbepyl)urwcgaéte%rw,]'%'ih-:ovrro'e-z-
&r’éoﬁﬁﬁx.déh?dlﬂéhlohda)may b@g)pré?areh 8s Bektribetth; Extdmple0s.

(m 2H); 9.06 (broad s, 1 H); 9.12
Ehaﬁﬁges, 1 H) 9.45 (broad s, 1 H); 11.3 (broad s, 1
ES+: mlz = 627: [MH + .

4 Amno 3-{4- [3 (2-fl uoro- 5 trlfluo et hyl phenyl ) ur ei
do] phenyl }-1 H pyrrol e-2- carbgxamgae hydrochl ori de
may be prepared as descri bed i/%\ ple 3. Exanple 5
FF F HNNHF HN

A
N
H

4-(2-Dimethylaminoacetylamino)-3-{4-[3-(2-fluoro-5-triflucromethylphenyl)-
ureido]phenyl}-1H-pyrrole-2-carboxamide

3

To 0.15 g (0.328 mmol) of 4-amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-2-carboxamide hydrochloride dissolved in 4.5 cm?
of tetrahydrofuran are added, at a temperature in the region of 20°C under an
argon atmosphere, 0.052 g of dimethylaminoacetyl chioride hydrochloride,
0.091 cm? of triethylamine and 8 mg of 4-dimethylaminopyridine. After stirring
for 16 hours at a temperature in the region of 20°C, the reaction mixture is

31



10

15

20

25

HHZNO 20 o H

4- Acetyl am no-3-{4-[3-(2-fluoro-5-trifl uoronethyl

phenyl ) ur ei do] phenyl }-1 H pyrrol e-2-carboxani de To

0.15 g (0.328 mmol) of

4-am no-3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)-
W@b@?&/@ |'}-1 Hpyrrol e-2-carboxam de hydPOT/HR2006600220
di ssolved 1n 4.5 cnB 25 of tetrahydrofuran are added,

at a tenperature in the region of 20C under an argon

B o e engreP i Bl Wibhad e B o

sﬁétUeateslt i aquetysf osodinhoghlorige asolutiomer died e aver t lehydrous

o L s

presisute GEthRa)dogive flH8rmaes ircbeigetao! @Weéeswé whichyis purified

5 “ﬂ'a@hedc 8 a ﬁ9d'[ls|ﬁIie?1h| Odlbﬁlérérﬂbtﬁan@med'rar@ﬂ’aceton|tr||e
nesi um Ltered

UMD i N T T ——.
6 H@)? §ofd ’(@d&nemlarﬂmoabewtam imol)-Sefdy[St(@Hlluareeb-trifluogomethyl-

p@%@x}&rgﬁ%l]@éedm@o g ODCSJI] ocl’é %Inféerpéggmﬂé‘&gbtal%ed in the,form of a

pélluve solidimedling am;m‘z;c VESH mizi 507 3MH] of

i chl oronet hane and then dried under reduced_pressu

2 NP 4400 Miz: EIMSOAdEr & It POS 2 &4 (5 BB 261 oy 260: 5.79
gﬁééé rﬁ01a VE 08 (@%acgn@fm from 7.25 to 7.31 (m, 3H); 7 39 (m, 1H);

B dﬁf}@‘{eﬂyf%ﬁmﬁéﬁﬁf bt SERTR G i1 eroac

shﬁchgm (Jtﬁroadvmmu-ts) $ 6/35d bread sngH}at 228.5C, ES+:
mz = 464 [MrH +. " H NVR (400 Mz, DVBO d6, 6 in ppm)
4-/87inos 3-{&4B- (ZSIwmﬁuriﬂadrqmetthhenyl)wsendqipbgayl}m tpyrrole-2-

g%bo%f]r@%é ?x}drbc‘flqﬁo% ﬁjég 6:15( ;gpgptaf%cf??/ G%gcszr?bed fr éxéﬁ'ﬁ le 3.

J = 8.5 Hz, 8.62 (dd, J = 2.5 and75
El)z(gﬂ‘Ir‘IEI)-’ 8.70 (s, 1H) 902(brods 1 H; 9.36
~

(broad s, 1 H; 11.3 15 (broad s, .H)

4- Am no- 3-{4-[3-(2-fluoro-5-trigl ugsqnet hyl phenyl ) urei
do] phenyl }-1 H-pyrrol e-2- carbokanidd hydrochl ori de
may be prepared as described f¥n Exa ple 3. Exanple 6

FF F HWN

4-Benzoylamino-3-{4-[3-(2—fluoro-5-triﬂuoromethylphenyl)ureido]phenyl}—1 H-
pyrrole-2-carboxamide

IZ/

To 0.15 g (0.328 mmol) of 4-amino-3-{4-[3~(2-fluoro-5-trifluoromethyl-
phenyl)ureido]phenyl}-1H-pyrrole-2-carboxamide hydrochloride dissolved in
4.5 cm?® of tetrahydrofuran are added, at a temperature in the region of 20°C
under an argon atmosphere, 0.038 cm?® of benzoyl chloride and 0.091 cm? of
triethylamine. After stirring for 4 hours at a temperature in the region of 20°C,
the reaction mixture is diluted with 15 cm® of dichloromethane and then
washed with twice 10 cm?® of saturated aqueous sodium chloride solution,
dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure (2.7 kPa) to give a solid, which is recrystallized while hot in
5 cm® of methanol. The recrystallized solid is filtered through a No 3 sinter

32



10

15

20

25

noacetylamino)-3-{4-[3-(2-fl uojo-

HF ~yyyyy~ HNH2 NO N OH 20

4- (2-Di met hyl am noacetyl am no)-3-{4-[3-(2-fluoro-5-tri

f I uor onet hyl phenyl ) - urei do] phenyl } -

H pyrrol e- 2- carboxam de To 0.15 g (0.328 nmol ) of

4-am no-3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl) -
Weheedpgemyl -1 H pyrrol e-2-car boxami de hydpOT/FR2006/800220
dissolved in 4.5 cnB8 of tetrahydrofuran are added, at

a tenperature in the region of 20C under an 25 argon

RtRLCHrotecitn Qi ? i i ME R ARG ineD Gl ihfer reauced

predisomd (8.7 dRa)catya tethperaturet ior thet iegiomgf 354e farcd Hi‘@urs; to give

o, CEP°1 8" L 80 A6y 3G o)
uraidelebenyli- HiByreale-2rathaxamide ietthaderma el a mévfevglidapelting
&{ 2'3\9 W cestOngn8 596: [MakgT at ed aqueous sodi um

lori de’ sol ution, dr| ed Over anhydrous magnesium
4J~Ar‘hﬁﬁoe3 {4J[3-f(21fm6r@5dnﬂQﬁﬂﬁﬁémylphényk)uwdﬁ]pbenydhd Blepyrrole-2-

bampSEmAEhyaBEb ek mak 2l pleBafi fs HelcBed n Bxample 3.

raphy [el uent:
g?%mméggrret hane/ met hanol / acetonitril e (82/9/9 by

volume)]. After concentrating the Txafbti ons under
reduced pressure, 0.107 g of 4-(2-4Jnethylami

i f1 uoronethyl -
YCar boxam de is
WS(5|id melting at

phenyl ) ur ei do] phenyl }-1 H pyr

obtained in the formof a vy
178C, ES+: mz = 507: [MH + "H NVR (400 MHz, DWMSO
2.J91 Nws, 2H); 5.79 (broad

dé, b in ppm 2.14 (s H) ;.
m 1H); 7.06 (broad A 25 to 7.31 (m 3H);
739(m 1H); 7.50 ( 1% ;

58 (d, J = 8.5 Hz,
8.61 (m 1 H: 8.68 (s, 1°H ;911(broad s, 1

DR ot b by sy

pyTerehgatboxamiggrr ol e-2- 15 car boxam de hydrochl ori de

may be prepared as described in | e
TEOFO 15 % (0.328 mmol) 4-amino-3-{4-[3-(2 -HBoro 5-tr|f|uoronn%thylphenyl)

ureido]phenyl}-1H-pyrrole-2-carboxamide hydrochloride dissolved in 4.5 cm?®
of tetrahydrofuran are added, at a temperature in the region of 20°C under an
argon atmosphere, 0.058 g of nicotinoyl chloride hydrochloride, 0.091 cm?® of
triethylamine and 8 mg of 4-dimethylaminopyridine. After stirring for 16 hours
at reflux, the reaction mixture is diluted with 15 cm® of dichloromethane and
then washed with twice 10 cm® of saturated aqueous sodium chloride
solution, dried over anhydrous magnesium sulfate, filtered and concentrated
to dryness under reduced pressure (2.7 kPa) to give 148 mg of a beige-
coloured solid, which is purified by flash chromatography [eluent:
dichloromethane/methanol/acetonitrile ~ (82/9/9 by  volume)].  After
concentrating the fractions under reduced pressure, 0.01 g of 4-nicotinoyl-
amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-2-

carboxamide is obtained in the form of a yellow solid; ES™: m/z = 527: [M+H]".

4-Amino-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-2-
carboxamide hydrochloride may be prepared as described in Example 3.
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F Q/ I HN  NHF H H~NO OH

4- Benzoyl am no- 3-{4-[3-(2-fluoro-5-trifluoronethyl phen
yl ) urei do] phenyl }-1 H pyrrol e-2-carboxamide 20 To
0.15 g (0.328 mmol) of

4-am no- 3-{4-[3-(2-fluoro-5-trifl uoronethyl -

BYbe/pg LIl phenyl } -1 H-pyrrol e- 2- car boxanPdg/FR2006/000220
%@roc%?o% de dissolved in 4.5 cnB of tetrahydrofuran

are added, at a tenperature in the region of 20C
Ender ag argon at nosphere, 0.038 cnB of benzoyl

KPBIRIBS and 0.091 cn8 of triethyl amne. After
stirring for 4 hours at a tenper: e in the region of
20C, 25 the reaction mixture is diluted with 15 cn8 of
di chl oronet hane and then wa$§he th twice 10 cnB of
sat urat ed aqueous sodi um cl-Ory olution, dried
over anhydrous magnesium syl fate,gfiltered and
concentrated under reducd pressure (2.7 kPa) to give
a solid, which is recrygta zed while hot in 5 cnB
of methanol. The recryst {zeflssolid is filtered
through a No 3 sinter~o 2896/ 082309

PCT/ FR2006/ 000220 funnel, Washed with twice 2 cnB of
nmet hanol and then dried under reduced pressure (2

EEH%)I @éar@ahﬁi}w&t{ﬂl?ﬁ@-ﬂlﬁbrbtﬁ?rtdf&@r@nmed‘fylﬂﬁﬁyﬂ)mrelﬁo][rbmrwl} 1H-
Y%@(%@;??&?ﬂ’%{gatg {4-[3-(2-fluoro-5-trifl uoronethyl

ST B AT A A8 G 1 o

nalzboxym digswiveid+n 30 cm?® of tetrahydrofuran is added, at a temperature
éﬁz{afc h%uH HR"Rgn tatmﬁhﬁlﬁ’ér@"@tfzﬂ @rlné 1o lguarmimol) of
r car boxam r
adﬁf@ -5?3 el ot e AT PSS dot 4 Kpugs at
ferfipefaturdNN the region of 20°C, the reaction mixture is diluted with 40 cm®
of ethyl acetate and then washed successively with twice 30 cm? of water and
30 cm?® of saturated aqueous sodium chloride solution, dried over anhydrous
magnesium sulfate, filtered and concentrated to dryness under reduced
pressure (2.7 kPa) to give 0.431 g of a yellow solid, which is purified by flash
chromatography [eluent: dichloromethane/methanol/acetonitrile (94/3/3 by
volume)]. After concentrating the fractions under reduced pressure, 0.345 g of
a yellow solid is obtained, which is then stirred in 5 cm?® of dichloromethane
for 1 hour. After filtering through a No. 3 sinter funnel, the solid is washed with
twice 3 cm® of dichloromethane and then dried under reduced pressure
(2.7 kPa) at a temperature in the region of 30°C for 4 hours to give 0.333 g of
ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-1H-
pyrrole-3-carboxylate in the form of a yellow solid melting at 179°C; "H NMR
(400 MHz, DMSO d8, & in ppm) 1.05 (t, J = 7.0 Hz, 3H), 3.99 (q, J = 7.0 Hz,
2H); 5.45 (broad m, 1H); 7.22 (d, J = 8.5 Hz, 2H); 7.25 (partially masked m,
1H); 7.39 (m, 1H); 7.47 (s, 1H); 7.49 (partially masked m, 1H); 7.51 (d, J = 8.5
Hz, 2H); 8.62 (dd, J = 2.5 and 7.5 Hz, 1H); 9.01 (broad s, 1H); 9.36 (s, 1H);
12.1 (broad s, 1H):; ES™: m/z = 479: [M+H]"; ES™ m/z = 477: [M-HJ".

Ethyl 5-carbamoyl-4-(4-aminophenyl)-1H-pyrrole-3-carboxylate may be
prepared in the following manner:
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1

o

1

(8)]

20

FHHN N\ A\ O N OH10 4-N

i cotinoylam no-3-{4-[3-(2-fluoro-5-trifluoronethyl phen
yl )urei do] phenyl}-1 H - pyrro | e-2-ca rboxa mi d e
To 0.15 g (0.328 mmol)

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

gk?g/@g&g@gl} 1 H pyrrol e-2-carboxam de hyd©riR2006000220
|ss 5 cnB of tetrahydrofuran are added, at

a tenperature in the reg| on of 20C under an 15 argon

P 3E8S8 0 4 (1953 HRRIL o Wl gngrapont i

14401 cnﬁtdiyhetmanopare ddded, atfa tempeiaturieni theregionafl#®C, 2.5 g
t

G 24 iy of B SEEE AP S OR Aottt

bﬁtetsaydmgeeatirzegqtmo%ﬁoytﬁjlmm entasiaveeundey 41besef hydiagen, at a

er8ftlrd §h g&’é é@%gﬁlms hd Adtiohi ib@ireds didred; the catalyst

RpHyen gngede vally 5 e - masfas carl i Hiafcid ten

d:cﬁ’nd@mltr‘afécﬁt?bh EeréséaithdTrr/@dab@@ pegdsure Q%ﬂeki?a) to give a residue,
or onet hane anol./ ac

S 8 U4 BELRA TR 2 ARGl BRI e same

cwdi:hrms as above After. @ wogk-oip similactst thabgescribed above 1.93 g of

&mye ef é%ah%aﬁ% (g opherih 1 AR ?gdaggsgwétbur %rdo thus

th@me@!rlmtbe f@'ngv@f Rowliow salid; E&m/zF 273: BY 7t af’[%@?& miz = 256

[-NRJo-m/4 4208 [WC@N‘H?O 5-trifluoronethyl phenyl)urei
do ] phenyl -1 H pyrrol e- car boxam de hydrochl ori de

leSFtEa‘?Qén'%I-AS(MIﬂ&C phéeyl)-1 H-pyresipiBcarboRPlad may ~ be
%rﬁga/pffgg%%ﬁ?pn LI I[n%POEZO Exanple 9 FF F HNIN

e O@?Ugég f‘}égg.{zgxregnb' " e%%écarébgﬂépgfeahwaﬁam@ with

Example 9, startlng with ethyl -carbamoyl-4-(4- ammophenyl) -1H-pyrrole-3-
carboxylate and the corresponding aryl isocyanate:

Example 10
H
H
Wall
o B o
N  NH,
H
Ethyl 5-carbamoyl-4-{4-[3-(2-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate

ES™: m/z = 411 [M+H]".
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5 To 0.23 g (0.842 mvol ) of ethyl

5- car banoyl - 4- (4- am nophenyl )-1 H pyrrol e- 3-

carboxyl ate dissolved in 30 cnB of tetrahydrofuran is
added, at a tenperature in the region of 20C under an
argon at nosphere, 0.122 cnB8 (0.842 mmol) of

W boewesobr i f 1 uor omet hyl phenyl i socyanat e. p&fFR2006/000220
stirring for 2 hours at a tenperature in the region
of 20C, the reaction mxture is diluted with 40 cn8 10
Ef et W%l 1acet ate and then washed successively wth

¥ d1cn8 of water and 30 cn8 of saturated aqueous
sodi um chl oride solution, dried pver anhydrous

magnesi um sul fate, filtered and centrated to
dryness under reduced pressur kPa) to give
0.431 g of a yellow solid, purified by flash

chr omat ogr aphy [ el uent:

di chl or onet hane/ net hancﬂ/a
vol une)]. After concent rat I\e
reduced pressure, 0.345%9 4
obt ai ned, which is then stijpr&d in 5 cn8 of

di chl oronet hane for 1 houty Alfeer filteri ng through a

No. 3 sinter funnel, the solid is washed with twce 3
BNyl of  &-gavbahesipi4ban ﬁwdth@@pﬂn@h?[)uﬂé’dtﬁphéﬁﬁ}mBldpyrrole-3-

%HEPSQ F (2.7 KPa) at a tenperature in the region of
KYP'®% hours to give 0.333 g of 20 ethyl 5-ca rba

{ uoro-5-trifl uoromethyl phenyl)u
5 % %gll’?j’vfﬁi] ‘H pyrrol e-3-carboxylate in the form
of a yellowsolid nelting at 179C, 1H NVR (400 MHz,
DMSO d6, 6 in ppm 1.05 (t, J = 7.0 Hz, 3H); 3.99 (q,
éxam%:l@ﬂ'z 2H); 5.45 (broad m 1H); 7.22 (d, J = 8.5
7.25 (partially masked m 1 H); 7.39 (m 1
H; 7. 47 (s, 1 H; 7.49 (partialflw masked m 1 H);
7.51 (d, J = 8.5 25 Hz, 2H); & dd, J = 2.5 and 7.5
Hz, 1 H; 9.01 (broad s, 1 H); (s, 1 H; 12.1
(broad s, 1 H:; ES+: mz = {ZQ: H + ES mz = 477:
[MH Ethyl 5-carbanoyl an?nophenyl) 1
H pyrrol e- 3- car boxyl ateL ¥ D prepared in the
fol l owi ng manner: 34 WO20067 082309 PCT/ FR2006/ 000220
To a suspension of O. \1‘912 mol ) of 10%

o]
pnitrile (94/3/3 by 15
g the fractions under
@ yellow solid is

pal I adi um on-charcoal in S40%g8 of methanol are
added, at a tenperature inHthe Fegion of 20C, 2.5 g
(8.243 mmol ) of ethyl 5-carbanoyl -4-(4- nltrophen ) -
Ethyl r3-oabararbiidad-@-tifluorsmethyighanyhereidolphenyl- 141- pyrrole-
n aut ocl ave under 4 bar of hydrogen, at a 5
10 i‘gﬁ{)b}@rig u?e in the region of 35C, the reaction m xture
Egﬁf,h}ztgag%wp,lpﬁ’fcat alyst is then rinsed with twce
20 cn8 of ha and the filtrate is then
Ex4arnpld nat ed to dryness under reduced pressure (2.7
kPa) to give a residue, which is used a second tine
in a hydrogenation reaction undée he sanme conditions
as above. After a work-up sim o that descri bed
above, 1.93 g of H
{

o]

(o} l\
N NH

H

o

2

Ethyl 5-carbamoyl-4-[4-(3-o-tolylureido)phenyl]-1H-pyrrole-3-carboxylate
15 ES": miz =407 [M+H]".
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15

10 et hyl 5-carbanoyl -4-(4-am nophenyl)-1
H pyrrol e-3-carboxylate are thus obtained in the form
of a yellowsolid; El: mz = 273: M-. base peak; nlz =
256 [MNH3]+-; nlz = 228 [ M CONH3] +. Et hyl
5- car banoyl - 4- (4-ni trophenyl )-1
WP¥hsHb&3docar boxyl ate may be prepared as PEBEFR2006/000220
I'n %xarrp% 2. 15 The products of Exanples 10 to 37 nay
be prepared by analogy with Exanple 9, starting with
t hyl 5-carbanoyl - 4- (4-am nophenyl )-1 H pyrrol e- 3-
gé?%@l?l@te and the correspondi ng aryl isocyanate:

H pyrrol e-3- carboxyl ate ES+: 411 [M+H +. 35 WO

2006/ 082309 PCT/ FR2006/ 00022 ample 11 O HA H O
| r~ OH NH2 Ethyl o

5- car banoyl - 4- {4- 3-(2Lmat '

Example 10 H tt OF O O (~ H NH2F20 Et hyl
5- car banoyl -4-{4-[3-(2-fl uor oﬁxur ei do] phenyl }-1

phenyl ) ur ei do] phenyl } -1
S+: mz = 423 [ MtH] +.

H NH,
| Ethyl 5-carbamoyl-4-{4-[3-(3-fluorophenyl)ureido}phenyl}-1H-pyrrole-3-

carboxylate
ES*: m/z = 411 [M+H]".
Example 15

o

o N O
N NH,
Ethyl 5-carbamoyl-4-{4-[3-(3-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate
ES*: m/z = 423 [M+H]".
Example 16

Ethyl 5-carbamoyl-4-{4—[3—(3-triﬂuoromethylphenyl)ureido]ph'enyl}-1 H-pyrrole-
3-carboxylate

ES*: miz = 461 [M+H]".
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5

10

O I r 00 HNH Ethyl

5- car banoyl -4-{4-[3-(2-trifl uoronethyl phenyl ) urei do] ph
enyl}-1 Hpyrrole- 10 3-carboxylate ES+: mz = 461

[ MtH +.  Exanple 13 H Hr ¢60 OO0 H NH2 Ethyl

5- car banoyl - 4-[ 4- (3-0-tol ylureido)phenyl]-1"

Pt eatnce byt ate I ,E51, MLz 07 pepipongsonono

O OOi H NH2 Ethyl
ér:(car aqul -4-{4-[3-(3-fluorophenyl)ureido] phenyl }-1
®Mé-3- carboxylate 5 ES+: mz = 411 [ MtH] +.
Example 15 H H cdo OO H NH2 Ethy
5- car banoyl - 4- {4-[ 3- ( 3- net hoxyq_pe ur ei do] phenyl }-1
H pyrrol e-3- carboxyl ate
4L

(

o) 0
I

o)

NH,

IZ o

Ethyl 5-carbamoyl-4-[4-(3-m-tolylureido)phenyl]-1 H-pyrrole-3-carboxylate
ES*: m/z = 407 [M+H]".

Example 18
O
H
L g
o] M O
H NH,
Ethyl 5-carbamoyl-4-{4-[3-(4-fluorophenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate

ES*: m/z = 411 [M+H]".
Example 19

)
0] I\
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(4-methoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate

ES*: m/z = 423 [M+H]".
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10

10 ES+: mz = 423 [MtH +. Exanple 16 FF F HHO O
0 H NHZ Et hyl

5- car banoyl - 4-{4-[3-(3-trifl uoronethyl phenyl)ureido]ph
enyl }-1 Hpyrrole- 3-carboxylate 15 ES+: mz = 461

[ MkH +. 37 WD 2006/ 082309 PCT/ FR2006/ 000220 Exanpl e

H NH2 Et hyl PCT/FR2006/000220
y%gtr)%@n%{/glo% [4-(3-mtolylureido)phenyl]-1

H pyrrol e-3-carboxylate ES+: mlz = 407 [ MtH +. 5

Exagi%lde@és H-F OO0 H NH2 Ethyl

Xaa@ Yy | - 4- {4-[ 3- (4-f 1 uor ophenyl ) ur ei do] phenyl ) -1
H pyrrol e-3- carboxylate ES+: nlz = B11 [MtH +. 10
Example 19 HO® ( O O O H NH2 v‘

5- car banoyl - 4- { 4- [ 3- (4- met hﬂﬁgph yihH'ur ei do] phenyl }- 1
H pyrrol e- 3- o

(

(0]
(o) ' N
u NH,

Ethyl 5-carbamoyl-4-{4-[3-(4-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-
3-carboxylate

ES™: m/z = 461 [M+H]".
Example 21
1{
o
L

lo} O
I

N NH,

Ethyl 5-carbamoyl-4-[4-(3-p-tolylureido)phenyl]-1H-pyrrole-3-carboxylate

H Cl
"Lz oy F
S

o]

ES™: m/z = 407 [M+H]".
Example 22

NH,

IZ o

Ethyl  5-carbamoyl-4-{4-[3-(4-chloro-3-trifluoromethylphenyl)ureido]phenyl}-
1H-pyrrole-3-carboxylate

ES™: m/z = 495 [M+H]".




10

15

carboxylate ESt+: mz = 423 [ MtH +. 38 WD 2006/ 082309
PCT/ FR2006/ 000220 Exanple 20 H\ AFF HO( P H NH
Et hyl

5- car banoyl - 4-{4-[3-(4-trifl uoronethyl phenyl)ureido]ph
enyl}-1 Hpyrrole- 3-carboxylate 5 ES+: nfz = 461

Wbﬂ)ge/osi%@”p' e 21 HO O OH NH2 Ethyl PCT/FR2006/000220
5- car banoyl - 4-[ 4- (3- p-tol yl urei do) phenyl]-1
H pyrrol e-3-carboxylate ES+: mz = 407 [ MtH +. 10

Exag%eﬁgH~cl HCF OFF OOHNH Ethyl

xamle 285y | - 4- {4-[3-(4-ch loro-3-trifluorom ethyl ph
enyl)u re ido] phenyl}- 1 H pyi{ol e-3-carboxyl at e ES+:
mz = 495 [ M+H +. 39 WD 2006/ ®3 PCT/ FR2006/ 000220
Exanple 23 ¢ci HHF OFF y [ F

Ethyl  5-carbamoyl-4-{4-[3-(2-chloro-5-trifluoromethylphenyl)ureido]phenyl}-
1H-pyrrole-3-carboxylate

ES™: m/z = 495 [M+H]".

Example 24
F

o B O
N NH,
Ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-3-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate
ES™: m/z =479 [M+H]".
Example 25

H F
H.-EFF
Wa
o)
o'\
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(4-fluoro-3-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate

ES™: m/z = 479 [M+H]".
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0 OH NH 2 Ethyl

5- car banoyl -4-{4-[3-(2-chl oro-5-trifl uoronethyl phenyl)
urei do] phenyl}- 1 H pyrrol e-3-carboxylate 5 ES+: mz =
495 [M+H] +. Example 24 FF FF HH O I ~\ OO
H NH2 Et hyl

WG%WUQ}@@4-{4- [3-(2-fluoro-3-trifluoronethgi/FR2006/000220
phenyl ) urei do] phenyl }-1 H pyrrole-3-carboxylate 10

ES+ niz = 479 [MrH +. Exanple 25 F HF FF | r~ 0 O
'EHNH Et hyl 5-ca rba noyl-4-{4-[3-(4-fl
sAmPIe26; £ | uor om et hyl phe nyl)u reido] ph e nyl}- 1

H pyrrol e-3-carboxyl ate 15 ES+: z = 479 [M+H +. 40
WD 2006/ 082309 PCT/ FR2006/ 0002 anple 26 H HF
FF H

LM

LeN°
oIO

N NH,

Ethyl 5-carbamoyl-4-{4-[3-(3-fluoro-5-trifluoromethyiphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate '

5 ES":m/z=479 [M+H]".
Example 27

H
H,z F
o F{

o o]

Iz o

NH,

Ethyl  5-carbamoyl-4-{4-[3-(4-methyl-3-trifluoromethylphenyljureido]phenyl}-
1H-pyrrole-3-carboxylate

10 ES*:miz = 475 [M+H]".

Example 28
Teg?
H F
L g
o B o
N NH,
Ethyl 5-carbamoyl-4-{4-[3-(4-trifluoromethoxyphenyl)ureidojphenyi}-1H-

pyrrole-3-carboxylate

15 ES:m/z =477 [M+H]".
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10

0 0 HNH2 Ethyl

5- car banoyl -4-{4-[3-(3-fluoro-5-trifluoronethyl phenyl)

urei do] phenyl}-1 H pyrrol e-3-carboxylate 5 ES+: mz =

479 [MtH +. Exanmple 27 H H F OFF | r> p O i H

NH2 Et hyl

10554 who4-{4-[3-(4-nethyl -3-trifluoronetiyt/pRe0§6/H00220
urel do] phenyl}- 1 H pyrrol e-3-carboxylate 10 ES+: m z

= 475 [MtH +. Exanple 28 G F HF O OOHNH 2

t hyl
g’-‘%’é%ﬁgyl -4-{4-[3-(4-trifluoromethoxyphenyl)ureido]p

henyl }-1 H pyrrol e-3-carboxyl aen\15 ES+: mz = 477
[ MtH +. 41 WD 2006/ 082309 P 20 Exanple
29 HH/ OYF F O OO HYN}F12Ne yIF

5- car banoyl -4-{4-[3-(4-d
i f1 uoronet hoxyphenyl ) ur el
pyrrol e- 3-car boxyllat e

"M
INI NH,
Ethyl | 5-carbamoyl-4-{4-[3-(4-difluoromethoxyphenyl)ureido]phenyl}-1H-

pyrrole-3-carboxylate
ES*: m/z = 459 [M+H]".
Example 30

L

o) B 0
u NH,
Ethyl  5-carbamoyl-4-{4-[3-(3,4-dimethylphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate
ES*: m/z = 421 [M+H]".
Example 31

fo) o)
|

N\
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(3,4-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate

42



10

15

5 ES+: mz = 459 [MH +. Exanple 30 H OO i | ~H
NH2 Et hyl 5-carbanoyl -4-{4-[3-(3, 4-d

i met hyl phenyl ) urei do] phenyl }-1 H pyrrol e- 3-
carboxylate 10 ES+: mz = 421 [ MtH +. Exanple 31 H O
HO OOIl i HNHZ Ethyl

WOE20057082809 4- { 4- [ 3- (3, 4- di met hoxyphenyl ) ur @iGIVFRREOE/000220
}-1 Hpyrrol e-3- carboxylate 42 WD 2006/ 082309

PCT/ FR2006/ 000220 ES+: mz = 453 [ MrH +. Exanple 32 H

%g?ﬂ%a”é%wﬁw (3, 5-di met hoxyphenyl)urel do] phenyl
%(Jmnﬁgggrol e- 3- carboxyl ate ES+: mfz = 453 [ M+H] +.

3 H H _
L ’Edf

0
0NN
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(3,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
carboxylate

ES™: m/z = 453 [M+H]".

Example 33

(

0
o7
N NH,

Ethyl  5-carbamoyl-4-{4-[3-(2,5-dimethylphenyl)ureidojphenyl}-1H-pyrrole-3-
carboxylate

ES™: m/z = 421 [M+H]".
Example 34

/
0
H_Q
gl
'zo
L
o B O
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(2-methoxy-5-methylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate
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O | r6 OO H NHZ Ethyl 5-carbanoyl-4-{4-[3-(2,5-d

i met hyl phenyl ) ur ei do] phenyl }-1 H pyrrole-3- 10

carboxylate ES+: mz = 421 [MtH +. Exanple 34 H/ H

cdo 0 O H NHZ Et hyl

5- car banoyl - 4- {4-[ 3- ( 2- net hoxy- 5- et hyl phenyl ) ur ei do] p

ReN¥Oo6/88330915 pyrrol e-3-carboxyl ate 43 WO 2006/288286900220

PCT/ FR2006/ 000220 ES+: mlz = 437 [ MH] +. Exanple 35 0
HoP r- Oo i HNH2 Ethyl

3-(2,5-d
E%?'%‘ ‘%gr{M% rEel d(()] phenyl }-1 H pyrrole-3- 5
E%Eﬁ@?’ te ES+: mlz = 453 [MrH +. Exanple 36 FYF rH

Ethyl 5-carbamoyl-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-
5 carboxylate

ES*: m/z = 453 [M+H]".

Example 36
F)’F
e
H
L i'o cl
o M O
N NH,

Ethyl 5-carbamoyl-4-{4-[3-(3-chloro-4-difluoromethoxyphenyl)ureido]phenyl}-
10  1H-pyrrole-3-carboxylate

ES™: m/z = 493 [M+H]".
Example 37

1
§

O
(o) I A
H NH,

Ethyl  5-carbamoyl-4-{4-[3-(3,5-dimethylphenyl)ureido]phenyi}-1H-pyrrole-3-
15  carboxylate
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O OH NH2 Ethyl 5-carbanoyl-4-{4-[3-(3-chloro-4-d if

| uor omet hoxyphenyl ) ur ei do] phenyl }- 10 1

H pyrrol e- 3-carboxylate ES+: mz = 493 [ MtH| +.

Example 37 H HO O O H NH2 Et hyl

5- car banoyl - 4- {4-[ 3- (3, 5-di net hyl phenyl ) ur ei do] phenyl }

WO bbgw/ogBoe- 3- 15 carboxyl ate 44 WD 2006/ 08R3DFR2006/000220
PCT/ FR2006/ 000220 ES+: mlz = 421 [MtH +. Exanple 38 F

F F HNNHF NHZ HOO N H '

aCar han -@rf4+[3-(2-fluoro-5-trifiuoronethyl phenyl)
g§eﬂhg?gﬁéhﬂﬁ?@ﬁ H 5 pyrrole-3-carboxylic acid To
Eﬁ;ﬁuﬂe%g.497 nmol ) of 5-carbanoyl - 4- (4-am nophenyl)-1
pyrrole-3- carboxylic acid hydrochl oride dissol ved

in 18 cnB of tetrahydrofuran ar e'~Nafided, at a
tenperature in the region of 20C yYgder an argon

at nosphere, 0.072 cnB (0.49 i!m
2-fluoro-5-trifiuoronethyl n y Socyanate and 10
0.07 cnB (0.497 nmmol) of trletHyl anine. After stirring
for 5 hours at a tenperat in the region of 20C,
the reaction mxture is _co ng&ated to

5-Carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-1H-
pyrrole-3-carboxylic acid

To 0.14 g (0.497 mmol) of 5-carbamoyl-4-(4-aminophenyl)-1H-pyrrole-3-
carboxylic acid hydrochloride dissolved in 18 cm?® of tetrahydrofuran are
added, at a temperature in the region of 20°C under an argon atmosphere,
0.072 cm® (0.497 mmol) of 2-fluoro-5-trifluoromethyiphenyl isocyanate and
0.07 cm® (0.497 mmol) of triethylamine. After stirring for 5 hours at a
temperature in the region of 20°C, the reaction mixture is concentrated to
dryness under reduced pressure (2.7 kPa) to give a residue, which is purified
by flash chromatography [eluent: dichloromethane/methanol/acetonitrile
(gradient of from 90/5/5 to 80/10/10 by volume)]. After concentrating the
fractions under reduced pressure, a solid is obtained, which is then stirred in
5 cm?® of pentane for 3 hours. After filtering through a No. 3 sinter funnel, the
solid is washed with twice 1 cm® of pentane and then dried under reduced
pressure (2.7 kPa) at a temperature in the region of 30°C for 15 hours to give
0.105 g of 5-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido}-
phenyl}-1H-pyrrole-3-carboxylic acid in the form of a yeliow solid melting at
194°C; 'H NMR (400 MHz, DMSO d6, & in ppm): 5.37 (broad m, 1H); 7.23 (d,
J = 8.5 Hz, 2H); 7.23 (masked m, 1H); 7.39 (m, 1H); 7.42 (d, J = 3.0 Hz, 1H);
7.49 (d, J = 8.5 Hz, 2H); 7.50 (partially masked m, 1H); 8.64 (dd, J = 2.5 and
7.5 Hz, 1H); 8.97 (d, J = 2.0 Hz, 1H); 9.35 (s, 1H); 11.6 (broad m, 1H); 12.05
(broad s, 1H); ES™: m/z = 451: [M+H]"; ES™ m/z = 449: [M-H]".

5-Carbamoyl-4-(4-aminophenyl)-1H-pyrrole-3-carboxylic acid hydrochloride
may be prepared in the following manner:

45



10

15

20

25

dryness under reduced pressure (2.7 kPa) to give a
residue, which is purified by flash chromatography

[ el uent: dichl oromet hane/ net hanol / acetonitrile

(gradient of from90/5/5 to 80/10/10 by volune)].

After concentrating the 15 fractions under reduced
WP3004/682389s0l i d is obtained, which is therPGT/FR2006/000220
in 5 cnB of pentane for 3 hours. After filtering

through a No. 3 sinter funnel, the solid is washed

fngcﬁjhgtg%mpgr%légg ?%)Epg??{gg%% ﬁ\t'?\‘ijol '6?”10% ﬁlaﬂﬂﬂ?—on -charcoal in

2@9 rofahefiGd ds addedoat 8 temp@ratyre g mm regign of 20°C 0.15¢

ﬁ 5’—@;;: %ﬁcﬁﬂ 4. g@ﬁmoéh&hw}hwaﬂ@r@mkaw.é acid.
Nrﬁg gj @ggﬂaang@;{b %\nogtﬁ IfUa'Pr@IUiQ e pndary %aaﬂﬁ M{%@gen ata
\éﬁ%e e iPMROrédion bf i30°CPMHe ré’écﬁan (hixtrd igtakenHp in 5 cm?® of

§€>I,q}uon-pf4yd(gjger3 ch%épd@ plzazloéqr_%a Uk th%l ﬁge%g %h% Gatalyst

|b|zr,|ns%d) with. tadcd Racrm? ajfla/4h<hs<kletiomof hyidrogen Shlo(rlde inJdiexane,

%Qc? tﬁgd lltréﬁ E'thgr Og%ncé”ltggt to %m&e?ssgg gr ]regﬁlce@ ﬁ%ssure

@7 kEa} fomgive= 04HA1 g mf|—|§-+car oY r4-(4-pminopheny!)- 1H- pyrrole -3-
acﬁgkgﬁd@&id- \4’6 i gﬁmna@nheﬂm' forrh &t BWeliBhesatid: a&@bmez e 246:

droch prepared ’in the fol | ow ng
br: 45 WD 2006/ 082309 PCT/ FR2006/ 000220 To a

sion, of Q 13 12
%ﬁa”rﬁamﬂyfM%mgpeﬁaf%ﬂf-ﬂ“%r@ﬁg oty i Rsic mey i pjopared
as destribgubinaExaraple2.t he regi on of 20C, 0.15 g (0.545
mol ) of 5-carbanoyl -4-(4-nitrophenyl)-1
Expmplel38- 3- car boxylic acid. After hydrogenating for
3 hours in an autoclave under 3 bar of hydrpgen, at a
5 tenperature in the regl on of 30y

mxture i s taken up®Mf 5 cnB of ; Y 0%
hydrogen chl ori d di oxaae / t hen . .

catal yst | meoOt < P8 1bf 4 [
of hydrogen chl o e |nN| oxape,~ and tdhe filtrate is

then concentrated to dryneS\ ndeNHreduced pressure
(2.7 kPa) to give 0.141 g S

5- car banmoyl - 4- (4- am nopheny) pyrrole-3 10
carboxylic acid hydrochloride inm the formof a yellow

Eled DR oA TR MY (7 gpre- S-rluoramethy-
p*erl)msldbﬁ)rmrwﬂaTMyrr@& -desrboxardiden Exanpl e 2.

Exanpl e 39 F O
To 0.321 cm?® (2.09 mmol) of 2,4-dimethoxybenzylamine dissolved in 10 cm®

of toluene are added, at a temperature in the region of 20°C under an argon
atmosphere, 1.36 cm® (2.717 mmol) of a 2M solution of trimethylaluminium in
toluene, followed by addition of 0.5 g (1.045 mmol) of ethyl 5-carbamoyl-4-{4-
[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-pyrroie-3-carboxylate.

After stirring for 16 hours at a temperature in the region of 60°C, the reaction
mixture is diluted with 50 cm?® of ethyl acetate and then washed successively
with twice 30 cm? of saturated ammonium chioride solution and twice 25 cm®
of water. The organic phase obtained is dried over anhydrous magnesium
sulfate, filtered and concentrated to dryness under reduced pressure
(2.7 kPa) to give 0.52 g of a yellow solid, which is purified by flash
chromatography [eluent: dichloromethane/methanol/acetonitrile (90/5/5 by
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4- (2, 4- D et hoxybenzyl am no) car bonyl -3-{4-[3-(2-fluoro
-5-trifluoronethyl- phenyl)ureido] phenyl}-1

H pyrrol e- 2- car boxam de To 0.321 cnB8 (2.09 mmuol) of

2, 4-di net hoxybenzyl am ne di ssolved in 10 cn8 of

Wg@@@ @poadded, at a tenperature in the rpgT@R2006/000220
20C under an argon 20 atnosphere, 1.36 cnB (2.717

mml) of a 2M sol ution of trimsthylalum'niumin

hijn%r)]}? Agtﬁrtggﬁggﬁtrgg gi%d rragtn ions urg)de:’r r%d%eg Ap?egme) 04770 g of
432 (426rfrietboxyt&nzrylafmlmr)mrbbhyll-:blﬁéﬂj&-l(?dluer@-@}tﬂﬂeﬂlgﬂ"}etmyl-
gh&égl u?%,ggfprfe%@gml %Ie-ﬁérﬁbx}éﬁr‘é%é 'ré“%ﬁfé?ﬁe&% AYWIESrm of a

he Tt egl on actjon
yﬁquvurs@rmsmmng o B emETatie o r%ﬁ 0oae JHENMROH00 MHz,

2H); 5.34
saturat e?qa ppihfeeee (&) 3!-!)2537‘0‘(@ 3M9; @21 30d,08 80 Hz, 2H);

sty THEHR A0 - o SREHEIE e 220, o

e/8BY(dr oussrﬁagnesHl)mas 99Ut f 6. 0fHiZ, 14 ) d . tih (broad m, 1H); 7.23 (d,

4P %ﬂ%z A 7o TED TR TN R ML ?be@a&%‘"y masked

myriH); §d5bydf Vasi8. 5crﬂz,oahlt),o§:6eﬂph;d [£Fu8r and 7.5 Hz, 1H); 9.00

(P TSR IR L AAEAA0 AR E MR, e = o0

ntratrng the fractions under reduced pressure

gtrryt 54carbﬁmqybf%¢ﬂel§z(>2rf£rﬁfﬂo’§ -riflussepetyiphendlureidplrhsny!t-1H-
pyrdlei3-tamioxykitd yhaybe pyéparedi apodeseribed) in Example 9.

H pyrrol e-2-carboxanmide is obtained in the formof a
Frampleddl i d nelting at a tenperature above 260C, 1H

NVR (400 MHz, 5 DMSO d6, b |n ppm: B.68 (s, 3H);

3.70 (s, 3H); 4.12 (d, J = 2H) 534(broadm

1H: 640 (dd, J = 2.5 and_g 6.46 (d, J =
2.5 Hz, 1 H: 6.86 (do J/= % © 6.99 (t, J =
6.0 Hz, 1 H); 7.17ufk (d, J =18.5
Hz, 2H); 7.39 (m 1 H) Hz, 1 H;
7.50 (partially masked\, »¥ , J = 8.5 Hz,
2H): 8.64 (dd, J = 2.5 Hnd Hz 9.00 10

(broad s, 1H); 9.36 (broad s. 1H)’ 11. 85 (broad s,
33 e FuScts Trififitomdthibhenyl)ureidolphenyl}-1H-pymrole-2,4-

dicarboxamide

To 0.15 g (0.25 mmol) of 4-(2,4-dimethoxybenzylamino)carbonyl-3-{4-[3-(2-
fluoro-5-trifluocromethylphenyl)ureido]phenyl}-1H-pyrrole-2-carboxamide

dissolved in 3 cm® of toluene is added, at a temperature in the region of 20°C
under an argon atmosphere, 0.108 g of p-toluenesulfonic acid monohydrate.
After stirring for 48 hours at a temperature in the region of 65°C, the reaction
mixture is diluted with 0.25 cm® of methanol and the pH is then adjusted to a
value of between 12 and 13 by addition of aqueous 1N sodium hydroxide
solution. The reaction medium is extracted with three times 15 cm? of ethyl
acetate. The organic phase is washed successively with 20 cm?® of water and

20 cm® of saturated aqueous sodium chioride solution and then dried over

anhydrous magnesium sulfate, filtered and concentrated to dryness under
reduced pressure (2.7 kPa) to give 0.175 g of a yellow solid, which is purified
by flash chromatography [eluent: dichloromethane/methanol/acetonitrile
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5- car banoyl -4-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)
urei do] phenyl}-1 H pyrrol e-3-carboxyl ate nay be
prepared as described in Exanple 9. Exanple 40 F HO N
F F HZNF NHZ N 15 Ho

4 | uoro-5-trifluoronethyl phenyl) urpCBEHRIVO65000220
%d 0@8?/%03 e-2,4- dicarboxam de To 0.15 g (0.25

é?%%/ﬁ 3 ygv &FJHWC;E % nzy| arﬁnﬂﬁghég fﬁ?ﬂ%ﬁ fg)u né%’r} uced pressure,
nyl

Otoayr g of S-@-[3(DBiiuam-Gdrihiorometbyipbe enyl}-1H-pyrrole-
ggtcﬁ%gﬁaodé(%nggg%"ogﬁéug dtngflﬁsffawf&r %gvﬁléée SIRDhRMRY at 196°C;

EH (VIR (400 Mt wﬁmem 5.32 fitpa ot 1HD; A to 6.77
{tﬁ&a&%@}l@ﬁ?% a)rbsanﬁr aH)f g d4(d,he = 8% PR, QH)6339 (m, 1H);

Il uted wit f g
Mﬁwémaa %&Hﬁ@@ﬂ?ﬁ%@ﬂ%ﬁ‘%ﬂﬁeﬁ%ﬂ TH 7252 3@8 ﬁg g Hz, 2H)
SRR) JL2 amﬁaﬁé h$ addil H);00.1df (lrqad st HN S4@i(broad s, 1H);

éiﬁﬁa@@%d S 1AL i RSO G S " Scetate

| -
%R%Pﬁfﬁ@éb%a&ﬁ%@fv'%@ e S d B A or L Drdersifetny
phenv'btdelobdwhﬁnyd}m ARyt 2-GArbeNamIAR raanyd%usprepared as
rhpfee3o.fil tered and concentrated to

ryness un er " reduced pressure (2.7 kPa) to give
Qxaﬁfmg‘ﬂf a yellow solid, which is purified 30 by

flash chromat ography [el uent:
di chl or omret hane/ net hanol / acet onjt
2006/ 082309 PCT/ FR2006/ 000220
After concentrati ng_t_\he bra

pressure, 0.047 of

3-{4-[3-(2-fl uorb'%&-_tfi f onet hyl fhenyl ) ur ei do] pheny
|}-1 Hpyrrole- 2,4-dica Be is obtained in the
formof a white solid melﬂl ngl at 196C;, 1H NWR (400
I\/Hz DMSO d6, b in ppm :532(broadm 1H); 6.41 to

31418208 s BindbmelingiBne Y RFEdBIpterilie é4%§e{t§upuder-

5215@ ’(-parhorql)l-M—lwsrlo@Zmarboxemldb 52 (d J = ,
2H); 8.62 (dd, J = 2.0 and 7.5 Hz, r? _ (_b oad
§7hepre¢es§)ls¢&r(dmnmidnsa MBNAET similar to tha descnbed in Example 39

but starting with N-methylpiperazine and ethyl 5- carbamoyl-4-{4-[3-(2-fluoro-
5-trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-carboxylate. ~ After  a
similar work-up, 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-4-(4-
methylpiperazine-1-carbonyl)-1H-pyrrole-2-carboxamide is obtained; ES": m/z
=533 [M+H]".

Ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate may be prepared as described in Example 9.
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11.85 (broad s, 1 H); ESt+: mz = 450: [ MtH| +.
4- (2, 4- D et hoxybenzyl am no) car bonyl -3-{4-[3-(2-fluoro
-5-trifluoronethyl- 10 phenyl)ureido] phenyl}-1
H pyrrol e- 2- carboxam de may be prepared as described
in Exanple 39. Exanple 41 F NFF H /0-N~1F v
Wo bbs/0883001 0 3-{4-[3-(2-Fuuoro-5-trifl uor dET/HFR2006/000220
phenyl )u rei do] phenyl } - 4- (4- et hyl pi per- 15 azine-1
-carbonyl)-1 H pyrrol e-2-carboxam de The process is

ﬁnﬁg in a manner simlar to that described in

9 but starting with N-n1ethy|p|pera2|ne and
et hyl 5-carbanoyl -4-{4-[3-(2-f] uogo-
5- tr|fIuoronethylphenyl)ureld
H pyrrol e- 3- car boxyl at e.
3-{4-[3-(2-fl wuor -t
phenyl ) ur ei do] phenyIN~=%
met hyl pi perazi ne- 1-"car pyrrole 2- car boxam de
IS obtained; ES+: mz 533 %%; Et hyl
5- car banoyl - 4-{4-[ 3- ( 2- fH uorg- 5- trlfluoronethylphenyl)
urei do] phenyl}-1 H pyrrol e-3-carboxyl ate nay be
Rg %fFI@érodS&ﬁﬂud?@dwt Iﬁhémﬂ)weﬁio]yéﬁbrw}&-(mﬁr/rﬂﬁﬁmg
ORY

ﬂ?'%%"?é 'Z?a(%o’g)m'%ﬁoro 5- ﬁ?ﬂ Eoromoe\t ﬁ;fl the
?Né )pyoée%'sqg]p%l?i%'%leh |rA\ a(mé 'hgl' hﬁlhlféer tdthat described in Example 39
but startihng with pyrrolidine and ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-
trifluoromethylphenyl)ureido]phenyl}-1H-pyrrole-3-carboxylate. After a similar
work-up, 3-{4-[3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl}-4-(pyrroli-
dine-1-carbonyl)-1H-pyrrole-2-carboxamide is obtained; ES" m/z = 504
[M+H]".

Ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-
pyrrole-3-carboxylate may be prepared as described in Example 9.

aF wor k- up,

Example 43

/ \
N

2-Dimethylaminoethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-3-carboxylate

To 012 g (0.266 mmol) of ethyl 5-carbamoyl-4-{4-[3-(2-fluoro-5-
trifluoromethylphenyl)ureido}phenyl}-1H-pyrrole-3-carboxylate  dissolved in
4 cm® of dimethylformamide are added, at a temperature in the region of 20°C
under an argon atmosphere, 0.06 cm® of 2-dimethylaminoethanol, 0.085 cm®
of ftriethylamine, 112 mg 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride and 80 mg of 1-hydroxybenzotriazole hydrate. After stirring for
3 hours at a temperature in the region of 70°C, the reaction mixture is poured
into 40 cm® of distilled water and then stirred for 1 hour at a temperature in
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carbonyl)-1 H pyrrol e-2-carboxam de 5 The process is
performed in a manner similar to that described in
Exanple 39 but starting with pyrrolidine and et hyl
5- car banoyl - 4- {4-[ 3- (2-fl uor o- 5-
trifIuoronethylphenyl)ureido]phenyl}-l
WoPYededE3ggcar boxyl ate. After a simlar WREF/ER2006/000220
% %% fluoro-5-trifluoromethyl phenyl) urei do]
phenyl} 4- (pyrroli- dine-1-carbonyl)-1

tE% rrq(_)[ﬂl E)f 2Z’QQ’ﬁI;blanearrneéljc ian> nAiRAPS € GitteFed thfyu@h‘af’l% 3 sinter
fannammmé sdiid & Waskiad withotwics Sternt phivetereand thereaidried to

Sﬁ{!% @éghgggfl dés Iﬁ"g %dlc{,]o@jlcﬁ ﬁabgﬂﬁ&l} ’_?E"ﬂﬁgﬁ &ﬁomato raphy

[elL@th mchloromemar@/meﬂ@rpnll aguequg gmmonia (1 /2 .38 by
Llﬁ'n Me?'@oﬂ@éﬁlrr‘é{ﬂm he fractions under reduced pressure 0.04 g of

car banoy| - 4-{ 4- ro uor
%ﬁgnyiwlarumeﬁﬂﬁq' Ryt ﬁFA'pg/‘f'[’% [Ahuoi e Mgweet%phe"yﬁ
lﬂeﬂdb 66 pvrﬂilé-:};éaﬁblxylate is obtained |n the form of a white

E%am\% “\h +2fluoro 5-

stqjdf f % Jur ei do] phenyl }-1
%ﬁh&eféh%rga,% ngﬁ&gﬂ’ixl(ﬁtfﬁg%?ﬁkm‘%%mg rrxgrféﬁ%u ngellcrj]o]tphenyl} 1H-
wwgblefs -carbpaylatemaydes PEePaied @§ JasHHE XaU‘Rﬁ% 9cms
of 2-di net hyl am noet hanol, 0.085 cnB of
El‘@@tﬂ‘@/ﬁ&m ne, 112 ny
1- (3-di net hyl am nopr opyl ) - 3- et hyl carRodi i m de
hydrochl oride and 80 ng of M-
hydrate. After stirring fa
in the region of 70C t¢

into 40 cnB of dISb|||e
hour at a tenperaturyg

afF a tenperature
xture is poured

gt er a hen stirred for 1

n 49 WOR006/ 082309

egNdn of 20C. The reaction
mxture is filtered thirodgh a No. 3 sinter funnel and
the solid is washed thh ®wice 5 cnB of water and then

air-dried to
4-Chloro-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H- pyrrole-

2-carboxamide

To 0.03 g (0.127 mmol) of 4-chloro-3-(4-aminophenyl)-1 H-pyrrole-2-
carboxamide dissolved in 2.7 cm® of tetrahydrofuran is added, at a
temperature in the region of 20°C under an argon atmosphere, 0.019 cm?®
(0.134 mmol) of 2-fluoro-5-trifluoromethylphenyl isocyanate. After stirring for 2
hours at a temperature in the region of 20°C, the reaction mixture is
concentrated to dryness under reduced pressure (2.7 kPa) to give a residue,
which is recrystallized from 4 cm?® of acetonitrile. After filtering through a No. 3
sinter funnel, the solid is washed with 2 cm® of acetonitrile and then dried
under reduced pressure (2.7 kPa) at a temperature in the region of 45°C for 2
hours to give 0.037 g of 4-chloro-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)-
ureido]phenyl}-1H-pyrrole-2-carboxamide in the form of a white solid; H NMR
(400 MHz, DMSO d8, § in ppm): 5.83 (broad m, 1H); 7.08 (s, 1H); 7.18 (broad
m, 1H); 7.28 (d, J = 8.5 Hz, 2H); 7.38 (m, 1H); 7.50 (partially masked m, 1H);
7.55 (d, J = 8.5 Hz, 2H); 8.62 (dd, J = 2.0 and 7.5 Hz, 1H); 9.04 (broad s,
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give 0.065 g of a white solid, which is purified by
flash chromat ography [eluent:

di chl or onet hane/ net hanol / 28% aqueous anmoni a
(12/2.25/0.38 by 5 volune)]. After concentrating the
fracti ons under reduced pressure, 0.04 g of

'érd’b /013951 noet hyl PCT/FR2006/000220
-car banmoyl -4-{4-[3-(2-fluoro-5-trifluoronethyl

phenyl) - ureido] phenyl }-1 H-pyrrol e-3-carboxylate is
itk 2836 Tetdbed 517108 (e, ) B! fhr2 5421 ) PES miz
54691'FM¥H)]5/I-4 {4-[3-(2-fluoro-5-trifluoromnethyl
phenyl ) urei do] phenyl }-1 H 10 ;Tyrrol e- 3- car boxyl ate _
4rShibo- @{(éfmmedphenyﬁ}éﬂr—pb’e@ler cahorgmide. MeyaRgl erepgred in
‘Eéﬁ" g En H cl NH2 N Ho

00fr 0- Sm{a f3 (2- quoro 5-trifluoromethyl phenyl)ure
TSO]G)*F@@V'q 10 *5‘1@’%\‘?:‘1&) %fcw-bﬁmmad(a lihﬁroiiﬁeﬁyl@a Hgpyrrole-2-

HATBPRAEIGR SISSEHeRdR B 1P 857 b ACE A S4qgth ajy@ temperature

rp bl 28RCI ndetdan argdn atmbsepipemreatlddemagn(2.048 mmol) of

mamgw
569 30l A9 O3 2003, LSRR 088 50 o 20

theorgamanemlmmeers dilutedi wigh 20} cm abetfyl aaceéate and 15 cm® of

fggeér?d ‘l‘l‘i@r? rf %@ Qo AMfiue OhDetRaEh ®and Sty 8dding
O concentrate ness der reducedzi,{@qress

aquCOLSHAY Ssiyn 50X daiSHldioN. MREARYEO USRS i SitActed with
fwien1% 6mid dffetﬁﬂeéémafe" iR chnbiied bidamic phabes anghiried over

nt f. I I
Sy Phdhe LTS i 3P i USRI 1, Aofis under
r(eﬁuEeHPﬂ)esaUrea (2 é’n‘pEa;ittur@verOﬂHS g eafi an @Tangecstvltﬂ, which is
Msdoﬁ 8_ ﬁaf@wéh%n‘j%tro r%or} [Ielljuoc-:}n('grret ﬂlcr\loromethane/meth-
am@lam@}@htﬂ’rgl(? /gl valulf@)]ZAféﬁf meangengating tgﬁef"ﬁims under
t%fdk?elﬂh %%S%grlreloa a3 %f(ﬂo&léﬁdﬁ (ﬂ‘@g@n@?heﬁyl h-AH- pyrrole-2-
q;ﬁrbg;xapmdezlsngt@medyn-thg grrnzof 3 Lge7cqj,g r(qQSqlq‘;Eq Fﬁ’?go- 235:

iapapd/; izysr[msﬂeﬁg] rrm/.’s =H)55 [M-GECONH,]*; 9B 5 44z[COMNp;] " base
eaék( .5 Hz, 1 H; 904(broads

4-Chloro-3-(4-nitrophenyl)-1H-pyrrole-2-carboxamide ~ and  5-chloro-3-(4-
nitrophenyl)-1H-pyrrole-2-carboxamide may be obtained in the following
manner:

To 0.495 g (2.141 mmol) of 3-(4-nitrophenyl)-1H-pyrrole-2-carboxamide
dissolved in 13.7 cm?® of acetonitrile are added, at a temperature in the region
of 20°C under an argon atmosphere, 286 mg (1.868 mmol) of N-chloro-
succinimide powder. After stirring for 16 hours at a temperature in the region
of 65°C, the reaction mixture is diluted with 40 cm?® of ethyl acetate and then
washed successively with three times 20 cm® of water and 20 cm® of
saturated aqueous sodium chloride solution. The resulting organic phase is
then dried over anhydrous magnesium sulfate, filtered and concentrated to
dryness under reduced pressure (2.7 kPa) to give 0.45 g of a red solid, which
is purified by flash chromatography [eluent: dichloromethane/methanol/aceto-
nitrile (98/1/1 by volume)]. After concentrating the fractions under reduced
pressure, 0.3 g of a mixture of 4-chloro-3-(4-nitrophenyl)-1H-pyrrole-2-
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m xture of 4-chloro-3-(4-nitrophenyl)-1 H pyrrole-2-

car boxam de and

5-chl oro-3-(4-nitrophenyl)-1 H pyrrol e-2-carboxam de,

Wb 2 (%m%gpgve proportions of 55/ 45,

the ormof an ora

nge- col our ed

pur| fied by pr epar at ive LC- M5 HPLC: Techm que

i s obt AEER2006/000220
solid, which is

UE[EL[IUI

g Q pefectiow
5 Gadient Tine n
0.20 25 1120 25

NobT e phase A VNbbiTe p

TFA Statiomairyr i |
in Flowrate ni
] Qn K N 1 Qn

nase B Preparative
e LCMdébite phaspH =
mn % acetonitrile

0 192 20 100 49 an

Flow
rate

| 00 The
SHelivod ot ve

Hept ane; {92 n1/mn
CH2Cl 2; |350 x 80

s ar r
nri Rt
hase Bolschr om
Axxi al col umm

mP0 » Gomeod; Hm1

\¥ Tz uu TUU 1Z2.0U
at ed

dient
bn St atl onary rwgbl l e

AT T 500 G Baop

D m 0.5:%defoniffle

0.8
mi/min

—Ca : 1
T L Al

purty 52 WO20067/ 082309 PCT/ FRZ0U6/ 000220
Techni que Detection Stationary Mbile phase Fl ow phase
rate Platform TIC Therno hypersil Gadient 7 mn 0.8
gold Analiiiéaltodtrbldréddiektpidse HPRC purBymm 3 pm g:

acetonitrile  Analytical controls, reverse-phase HPLC
purity:

Flow
rate

Stationary Mobile phase

phase

Technique | Detection

70% Heptane; 28% 1
CH,Cly; 2% MeOH; mi/min

0.1% TEA

Whelk01.SS
10 pm 250 x 4.6
mm

uv
265 nm

Agilent 1

Isomer 5-Cl Isomer 4-Cl

Retention time 16.23 min 18.59 min

Purity > 99% 98%

Thus, 0.136 g of 4-chloro-3-(4-nitrophenyl)-1H-pyrrole-2-carboxamide is
obtained in the form of a yellow solid; El: m/z = 265: M* base peak; m/z = 248
[M-NHs]"; m/z = 218 [248-NOJ".

and 0.120 mg of 5-chloro-3-(4-nitrophenyl)-1 H-pyrrole-2-carboxamide is
obtained in the form of a yellow solid; El: m/z = 265: M™* base peak; m/z = 248
[M-NHs]": m/z = 218 [248-NOJ".

3-(4-Nitrophenyl)-1H-pyrrole-2-carboxamide may be prepared in the following
manner:

To 196 g (5.139 mmol) of 2-(2,4-dimethoxybenzylamino)carbonyl-3-(4-

nitrophenyl)-1H-pyrrole dissolved in 55 cm® of toluene are added, at a
temperature in the region of 20°C under an argon atmosphere, 2.224 g
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Techni que Detection Stationary Mbile phase Fl ow
phase. rate Agilent 1 UV Wel kO1.SS 70% Hept ane; 28%
1 265 nm 10 pm 250 x 4.6 CH2ClI 2; 2% MeOH, ml/mn mm
0.1% TEA Isoner 5-Cl Isomer 4-CI Retention tinme 16.23
mn 18.59 mn Purity > 99%98%5 Thus, 0.136 g of

Wﬂbwm@ §4-ni trophenyl)-1 H pyrrol e- 2- carl®VAR20E@6/000220
obtalnedlntheformof a yellowsolid; El: nmz =
265 M+. base peak; nmz = 248 [MNH3]+-; nfz = 218

(%%3% %I%olé patg qﬂr}elsﬁgﬂﬁﬁﬁzgld {n?polgydra _A}‘ter stlkI;nr;l(%for 4.5 hours

atsa téﬁ\prebatarmemi the regionf of BHOE, awq/éea@wrsmlmre is dl'H’fefi with
I%ﬁg'ns eth@ getﬁf‘?kanq? ﬁen‘ wished MUt sivelyminvith= tr&é& times

yrrbeofpwé@ﬁ@mi i armbof sblsaleskaliERIRFoTE EhGECg Solution.
'gﬁe lrtgﬁu 'br@mcz rhasé |sbdn$|d over anhydrous magnesium sulfate,
i met hoxYbenz r bon
filkgsed AoPeace SRR 1 VBESE s redyba AleshaRiRN Palto give
& yellowrefial whichiis théve stuegdaxm 16fcr@bef acetenitrila far 40 hours. After

@%{ hes fb%d§§43 e?oc /s%%?i?%vashed with twice 4 cm® of

-t ol uenesul f onjc 6\(%
memnihycacetcmutrué taed nrdrlﬂg u rgeguggqrgeswreaQ? a) at a

fRRERRI! f ltfle! Fb%ér‘?%fo@s% RSIC aerd cacighven 076 g uok 3-(4-

) 0
niroRBen i bbeToler 3 cAIRGONARS! therfm 8bas PentT Chiguzgd solc

BRGn2G 288 o b%%btﬂefm@wzwzwwwdg]ummnhmww -HNOZJ".
solution. 5 The resulting organic phase is dried over

ZMdDﬁnléthﬂmgb@mylammd)éabgnyl 34(45«@'?»11@3@ -1H-pyrrole may be
il 2.7
AT o Ma et e L eh i s then otifred in

I3 205@?18513&28%%de i G,fdnﬂrfém@wb%nz ehfihe disdiesd 065 cm®

t He so

of \chiané 9 2ddet 3113 tePRSENE B DecRII Pb2AIE WS an argon
S%Méei 0.365HE £2b.59 @ﬁn‘n@l)ebf(a?zm §dafiomof mrﬂléthylalumlnlum in
r

ol Sl oA 55 g7 52a 9D, 1, Bty o
h|lt?robhénill§u1m pfm@l@ Debrtoxylateur Mesolstlmng Effor miz kour at a
%WW—?N%‘]@ in the e regloh & 30°C 2hd th¥h¥6Bh& houls %t #ifiperature in
the( Pediohi ofe 60Ry e reaciinm ahisturs oisy dillded awith t 1 &) H:gp]ypf ethyl
adetHid?YThe! fedlhd®Solution is washed successively with three times
70 cm?® of saturated aqueous ammonium chloride solution and twice 50 cm? of
water and then dried over anhydrous magnesium sulfate, filtered and
concentrated to dryness under reduced pressure (2.7 kPa) to give a yellow
solid, which is then stirred in 20 cm?® of acetonitrile at a temperature in the
region of 5°C for 30 minutes. After filtering through a No. 3 sinter funnel, the
solid is washed with 10 cm® of ice-cold acetonitrile and then dried under
reduced pressure (2.7 kPa) at a temperature in the region of 35°C for 3 hours
to give 1.96 g of 2-(2,4-dimethoxybenzylamino)carbonyI-S-(4-nitrophenyl)-1H-
pyrrole in the form of a yellow solid; ES™: m/z = 382: [M+H]"; ES™ m/z = 380:
[M-HJ.

Methy! 3-(4-nitrophenyl)-1H-pyrrole-2-carboxylate may be prepared as
described in Example 1.
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prepared in the followi ng manner: 15 To 2.435 cnB
(15.84 mmol ) of 2, 4-dinethoxybenzyl am ne di ssolved in
65 cnmB8 of toluene are added, at a tenperature in the
region of 20C under an argon atnosphere, 10.3 cnB
(20.59 mmol) of a 2M solution of trinethylalumniumin

| owed by addition of 1.95 g (7. $LTRRR200670600220
%ﬁﬁ 2
\Xr;g)t yl ﬂ)é;_ ?gé nitrophenyl)-1 H pyrrol e-2-carboxyl at e.

After stirring for 1 hour at a 20 tenperature in the
é)%lq'inop?eg 20C and then for 16 hours at a tenperature
P egion of 60C, the reaction mxture is diluted
with 170 cnB of ethyl acetate.
i s washed successively with
sat urat ed aqueous anmoni
50 cnB of water and the
magnesi um sul fate, filtese
dryness under reducedjfpiessye (2.7 kPa) to give a
yellow solid, whie¢ hén ‘stirred in 20 cnB of
acetonitrile at a tenpBrataire in the region of 5C for
30 mnutes. After filtering through a No. 3 sinter
5-@hisro, 3-{443-(3 flubeb-Bstriflasioenethiipheti @l Juneitiajphenyd}-¢ bi-pyrrole-
cgtonitnéle and then dried under reduced pressure
?Q.qu@g}' 9t a tenperature in the region of 35C for 3

u 0 (gi 1 - -3-(4-aminophenyl)-1H-pyrrole-2-
-Q?( 950;?8“ {]re.t(gg)??beﬁ]z lggneﬁo)sccgrl%rgnil(- ??,—r?ﬂ(—)c%eijrgﬁoheeé@ t
carbexarpider dissolvadimé ¢mr A tﬁtraglyggpf RP d d, at rature
ig tlé’i%@égitbwdﬂhzﬁ"ﬁl%%éﬁ Ff"n éréiﬁxlo'atmcﬁé‘ﬁHdre,l\@DBﬁlcma (0.245 mmol) of

- (4- nLtrophenyl ) - yrrol e-2- cayboxyl. y

flugier S TBOTOMAbYIPBRRY SOBKERTRe A3 IOk, S0h oRs4 2t @
tERDrRRO Gh (B8 220D rg0°€, 45eFreaktion rrixire is copgentyated to

H O . . hich i
clé\l'y@ﬁ?%rlglqgr{ Eﬁcf"ff-e P ‘?%%‘r"%-@'?r‘f'?%é?o, IVte h)a/ll E)?]se'%lfl/ ) l\JAF elc_ 'S
fednjsaiizad from K-y oblasetanitsie. ifkemiiliasing tsoeginssNg. 3 sinter
f&ﬁng?’%hmélh Rf waskhéd it 3- &ifh® N Mt Janll then dried under
pyrrole-2- ) . .

reduced pressure (2.7 kPa) at a temperature in the region of 35°C for 4 hours
to give 0.076 g of 5-chloro-3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]-
phenyl}-1H-pyrrole-2-carboxamide in the form of a yellow solid; 'H NMR
(400 MHz, DMSO d6, & in ppm): 6.16 (s, 1H); 6.45 (broad m, 1H); 7.12 (broad
m, 1H); 7.38 (partially masked m, 1H); 7.40 (d, J = 9.0 Hz, 2H); 7.45 (d, J =
9.0 Hz, 2H); 7.49 (dd, J = 9.0 and 11.0 Hz, 1H); 8.63 (dd, J =2.0 and 7.5 Hz,
1H); 8.90 (d, J = 2.5 Hz, 1H); 9.22 (s, 1H); 12.1 (broad m, 1H); ES": m/z =
291: [M+Na]".

5-Chloro-3-(4-aminophenyl)-1H-pyrrole-2-carboxamide may be prepared in
the following manner:

To 012 g (0.452 mmol) of 5-chloro-3-(4-nitrophenyl)-1H-pyrrole-2-
carboxamide dissolved in 2.36 cm?® of acetic acid are added, at a temperature
in the region of 20°C under an argon atmosphere, 118 mg (1.806 mmol) of
zinc powder. After stirring for 2 hours at a temperature in the region of 20°C,
the reaction mixture is diluted with 30 cm® of ethyl acetate and 15 cm® of
water, and the pH is then adjusted to a value of between 8 and 9 by addition
of aqueous 1N sodium hydroxide solution. The aqueous phase is extracted
with twice 20 cm?® of ethyl acetate. The organic phases are combined, dried
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car boxam de di ssolved in 5 cnB8 of tetrahydrofuran is
added, at a tenperature in the region of 20C under an
argon at nosphere, 0.035 cnB (0.245 mmuol) of
2-fluoro-5-trifluoronethyl phenyl isocyanate. After
stirring for 2 hours at a tenperature in the region
\gb 3(%@/02?2'38 greaction mxture is concentrat eddDFRA006/000220
ryness under reduced pressure (2.7 kPa) to give a
residue, which is recrystallized from4 cn8 of .

| f |
giranhydrauS seoneru e il B gphoerntralbd ] pryness
@ndkrtredoceld pesbsunel¢2.7 kRaltoegive Oetdligef @ ar appg)soligd, which is
Q}Frgl%gf ggluf;fsﬂ Rntdifatdfapiy qEidnt GRhidtoRtane/fetiBis/aceto-

strtien (9045/3-lyr vpime)] £ Adfter soncenirating tbetagtiopRewdsryreruced
;Srg% urk? 006!%‘?0#1‘ B-EhiBYs 30 4ea|2n Heawan old-Recarboxamide is

yell dé,. b +.,

Qanedanbe fam Pgﬁ)yewew%owdéﬁ V%Z 7'“&22‘?35&&"&“”2] '
z-1~1+5)5[|v70$@c(>rﬂa!5}*; A/t ¥ AmpBONH" tiase)peék 40 (d, J =
9.0 Hz, 2H); 7.45 (d, J = 9.0 Hz, 2H); 7.49 (dd, J =

Mefhyimds mlnmobhenyl)-l-‘l)-i -pgrrée- Z@arbokyiatg onayid be sprepared as

il oot el Tt

QAg3- (4- an nophenyl) 1 H pyrrol e-2-carboxam de
e prepared in the follow ng manner: To 0.12 ¢
(O 452 mol ) of 5-chloro-3-(4-ditrop
H pyrrol e-2- carboxam de di | ved n
acetic acid are added, t &N ure 25 in the
regi on of 20C under an n at np ere, 118 ng (1.806
mol ) of zinc powder ter stlrrlng for 2 hours at a
tenperature in the r gl\ n ef, 20C, the reaction
mxture is diluted w cnB of ethyl acetate and 15
cnB of water, and the pHPis then adjusted to a val ue

of between 8 and 9 b dditio of ueo di u
S rvarsr sritoromeapheBurSxe BT S e e
darbbxhmiide 20 cnB of ethyl acetate. The organi ¢ phases
are conbined, dried 55 WO 2006/ 082309

TEU. 6&%5)@) 020023fol Pk 5-@nampinaphenyhditinidazele-4-caghoxamide
?;ﬁ%é@rﬁ dn ?29,?@ %Egsﬁfgt{ﬁg?@rérg lsdé%@&f t é;%é%r%g.gr’é%%e region

- oh201C ivdepan aiged atyncosFﬂWecam%mg (@72 manqlkpf 2-fiioro-5-

f?i‘ﬂﬁBL&me &Pfe'ﬁ?f I ongé‘ﬂé’ﬂe/ @Ef\.’etros*urrnr'\é kbl €6 (I'%eré/a5 abtemperature

entratin ractio
inethecergion pf 295Gy dhe @e@gg)rgrrgxture is filtered t roug a No. 3 sinter

ol o iR %oﬁd* o%?élﬁ@@h@wéshea éd:daeswbsr with ahieextimede2 cm® of

tlgzzr@hglg{;cﬁhpa% glnn t%i%e[t yo?lréengtvaﬁé?%% isTthiendfied under

lduced CEBsure 277 =kP4) [ m\llgaaa 0058 ppalbf BEUHBH?2-fluoro-5-
t‘glflgégé}lgt {hggom%n){/‘ reld(')_fp% l? 3?1-%“8358!8-4/ b2oxXARYd@Sn the form
of a beige-coloured solid melting at 325°C; "H NMR (400 MHz, DMSO d6,
& in ppm) 6.98 (broad m, 1H); 7.30 (broad m, 1H); 7.40 (m, 1H); 7.49 (partially
masked m, 1H); 7.51 (d, J = 8.5 Hz, 2H); 7.71 (s, 1H); 7.82 (d, J = 8.5 Hz,
2H); 8.62 (dd, J = 2.0 and 7.5 Hz, 1H); 9.00 (broad s, 1H); 9.37 (broad s, 1H),
12.65 (broad m, 1H); E: m/z = 407: M"; m/z = 205 [CgHsNOF,]™ base peak;
m/z =179 [C7H5NF4]+'.
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described in Exanple 44. 10 Exanple 46 F N~-OF F N

NH2 N HO

5-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl)urei do] pheny

| }-3H i m dazol e-4- carboxam de To 0.055 g (0.272 nmol)

of 5-(4-am nophenyl)-3H i m dazol e-4-carboxam de 15
Wicss@de/esh3op 4 cnB of tetrahydrofuran i s addCl/FR2086/000220
tenperature in the region of 20C under an argon

at nosphere, 0.040 cnB (0.272 mol ) of 2-fluoro-5-

j Tl I ' . irri .
UHASRGREE Y BN s BB Bmify Miay bé ) piébarpd in the
fodlawtrigomaningt:ure is filtered through a No. 3 sinter
Towiosuspension 088 G000 Al &1 J0h Palladif-ob-chartoal i
50 gﬁ$ cg wBEhfol ReBbiass, and tempenataralin et reglen of 20°C, 0.04 g
@rgf; Zlfzc Fgm%c(;l)s |S %ﬁ 0 f552(4zn {fr%%%etn?l )-%'I—Y—ﬁn%aggf%-@-cgfboxamide. After
ﬁ%drbbapgm@tfbwlsphenw Jrurei dofoutevey LpdaH3i had#f diysiragen, at a
rboxani de.in the.for - col:
e i e T
8. ri&edowithdwinge 2 cR)”, of gnsdl @ad the fjtrqa.t)e; isthgp coppentrated to
g&,g.egé“ﬁa F‘rrf?'d%é %%é%?ée M kPah) to 7gibd 0W34) g of 5-(4-

. , : ) ; 7.82 (d, J_= 8. Bl
mmynﬁ&immzﬁsﬁm@a@@@m@% ths 5 BF GLgra Foiid; E1
Wz =9267. (3% @d reiz < 26 [MER]GSEShr el =n20LHM+H]"; EF zm/z =

= 40 '76?5 mz = 205 [ CBH3NOF4] +. base peak; nfz =
39% NF4] +. . 56 WD 2006/ 082309 PCT/ FR2006/ 000220

SAPBRBRIEOH i SRyt AP gl o e
lioathgmemnesl nmol ) of 10% pal | adi um on-charcoal in
ﬁggflaﬁprg;f Ef}ésh %r;?clmbé rﬁ%ﬁgbﬁ gtgly%@)m@;)%hgﬁﬁ)—bpl-ltnhll%azole-&
ﬁarg)ﬁxwaié ?Pheé}pﬁ bf %WN@&@M ef érrmtibbilaxlarrhdmanéi wad 8 cm’® of
‘hydrogenat i ng for. urs _ion_an, autoclave un -
afuogus sourammonie Solfigaris el ' oREUREG T oC; eppBfature in
tHeerdgidie bf 80°Q] widsrel 2 baf, ifbt 20 doursTtAfter stappiog the hieating and

{%Gl{c’rﬁ& I Elﬁgvﬁ? fgﬁni%érggurgf arRt NB8LuRNdtHd Gebictibrh Bhfixture is
concentrated to dryness under reduced pressure (2.7 kPa) to give 0.068 g of
a solid, which is purified by flash chromatography [eluent: ethyl
acetate/methanol (95/5 by volume)]. After concentrating the fractions under
reduced pressure, 0.012 g of 5-(4-nitrophenyl)-3H-imidazole-4-carboxamide
is obtained in the form of a white solid; El: m/z = 232: M™; m/z = 231 [M-H]
base peak; Cl: m/z = 233: [M+H]"; m/z = 250 [M+NH,4]* base peak.

Ethyl 5-(4-nitrophenyl)-3H-imidazole-4-carboxylate may be prepared in the
following manner:

To 4.572g (59.32 mmol) of ammonium acetate dissolved in 60 cm?® of acetic
acid are added, at a temperature in the region of 20°C under an argon
atmosphere, 1493 g (5.93 mmol) of ethyl 3-(4-nitrophenyl)-2,3-
dioxopropionate and 32.06 g (356 mmol) of formaldehyde. After stirring for 4
hours at a temperature in the region of 65°C, the reaction mixture is filtered
through a No 3. sinter funnel. The solid obtained is washed with 50 cm? of
methanol and the filtrate is then concentrated to dryness under reduced
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dryness under reduced pressure (2.7 kPa) to give 0.034

g of 5-(4 10 am nophenyl)-3H i m dazol e- 4- car boxam de
inthe formof a brown solid; El: mz = 202: M-; d:

mz = 203: [MrHl +; ES+: mz = 203: [MtH +; ES-: mz =

201: [MH 5-(4-N trophenyl)-3H i m dazol e-4-carboxam de

red in the follow ng manner: 1%QY/FR2006/000220

@%@é@zgggo. 05 g (0.192 mmol) of ethyl

5- (4-nitrophenyl)-3H i m dazol e- 4- carboxyl ate in 4 cnB

Seseus Glokbatan 980 R iR, TRAERCE (& et oc@av%ms °
dithlerdmethanat The fesultingesolatiporis wasked, sugressively wih, 3
qfes(qﬁr%tc%g Hggemﬁ ES iUt CBRIdHALE 28] aﬂi%ﬁt BOENEF water and 30 cm®

1
of atuiated aqueéﬁérs”paﬁz”?é%&ﬁéé?ﬁq?&mapé?mn fied Syrgapnydrous

ﬁ\SﬁH%ﬁG\rXﬁrﬁﬁfﬁtﬁ efikered %ﬂ@) cbﬁc@rhtVéitea @S &rgneds under reduced

f fl
pestdin (3t Hf12) 16 coMeo Aratala SOl S5 BT o Hiltied by flesh
dﬁrbﬁfat@gm@ﬁyt lehidnitg eting éa:aate/oycsomme (4/édb)te\d>|ume)] After

ressrr @fpg ptﬂsné?%‘%{i %ijucezp pressure. 0. 197 g, of ethyl 5-(4-

mtrbpheﬂyd -Bhl- Mdazdem-carthxdﬂte ds scmtam}edgn ﬂ}ﬁ {orm oA yellow
2z = 238:

i P77 384, e Shpkopes s 1 om B

éﬂwé/fl:%r(u lﬁBBﬁ‘éWyl }-23didXoprasibRaté- mayttiexpfenafedas described in
t foll T 5 9.

oSt eun LR I g 53 A he-Gova

Hémter, Dahac Hansl Hehdtied Chimica Aetqo@rga?m,rse?(m 2204 -Pegi on
of 20C under an argon 30 atnosphere, 1.493 g (5.93

G351 g AP TSF eZeSbous o Edierimenta

pmtod:oIS]ours at a tenperature in the region of 65C,
the reaction mxture is filtered through a No 3.
§| nte Akmnel The solid obtained is washed with 50

F I the filtrat
TS s ebEy oDl BRI by fhsburn
fieT 4@@{3&5/ &OQQtZJ@hos RStation( 62 ghdx r;hé)zy:rm gising @ time-resolved
esi du en up in c 0
@ﬁ?ﬁ?@%?q?gﬂélrﬁfhe resu}otl ng solution is washed
SUCCGSSI vely with 30 cnB of saturated aqueous sodi um

‘&ﬁﬁ'tgdcégtpg?&ﬁ 4 Iumﬂﬁh%e g@grg Ie;r{r?]j g)FﬁNhI@ﬁ has been

biedeld ovithr histitipgr wias conedire 8i RFASIERE ;!r{Tec b@?lﬂwr%eéﬂfﬁssmn

6% B éneit
e e P g T T e oy oo

flash chromat ography [eluent: ethyl
A6 U S Hethalyes anstefrAinbdblyy irubating théfenzyme (6.6 pg/mL) with

different concentrations of test compound in a 50 mM Hepes pH = 7.2, 10 mM
MgClp, 100 um NazVOy, 15 uM ATP buffer for 1 hour at 37°C. The enzymatic
reaction is stopped by adding Hepes pH = 7.0 buffer containing 0.4 mM KF,
133 mM EDTA, 0.1 % BSA and the labelling is performed, for 1 to 2 hours at
room temperature, by adding to this buffer an anti-Histidine antibody labelled
with XL665 and a tyrosine phosphospecific monoclonal antibody conjugated
to europium cryptate (Eu-K). The characteristics of the two fluorophores are
available in G. Mathis ef al., Anticancer Research, 1997, 17, pages 3011-
3014. The energy transfer from the excited europium cryptate to the acceptor

58



10

15

20

25

30

35

concentrating the fractions under reduced pressure,

0.197 g of ethyl 5-(4-

nitrophenyl)-3H i m dazol e- 4-carboxylate is obtained in

the formof a yellow 10 solid; El: mz = 261: M.

base peak; nmz = 215 [MHOEt]+. Ethyl 3-(4-n itrop h
id%g()gg?,ggl 0X0 propion ate may be prepar edPGBEFR2006/000220
scrl the literature by Dayer, Francis; Huu Le

Dao; Gold, Hellnut; Rode-Cowal, Heike; Dahn, Hans;

@%‘}E H ﬁc):{gp H’”@? ?9 ﬂgt §8§ 76@au@%@é§p%§%ﬂ?gﬁ OIof FAK. The long-
|Estirey sigmal apecifi for otlo665 5s Mmeaswethi a itadkerdLyiscovery plate
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t t i
AR SRR o
%@n Vai&h -Ehﬁf MO IR eREDA i9fexprsssed Ak a beecatage mif riahibition
end cih a
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relatiyeqiq A apoatrit\gges g}fu'l o\rpeqﬂjrgé I&’I g'ge?gabs‘%%e of test
BpOUnd. T maitdate whe eepradsgel mmblmmu fthedratip [signal at

ut ,70% ki nase activity is
@%ﬂo@mﬁ'ﬂ@apﬁmﬁﬁ%g?%@?%%%enzyne (6.6 pg/mL) with
di fferent concentrations of test conmpound in a 50 mM
ZiepeskPR = 7.2, 10 M Md 2, 100 pm Na3vQ4, 15 pM ATP

JPHJ: f.ﬁﬁlgftgg ég@e%f Hhe %Bﬁapoﬂmjseezmaﬁ;mﬁned émcdni ém viteo test of

s Wihae R 608 POt

RehHRUBRYE-WEH plhté INENYour s at 30 roomtenperature, by
adding to this buffer an anti-Histidine anti body

| abel led wth XL665 and a tyrosi ne phosp hospeC| fic
Tine egtopiesmiarddnbaidyof dbe jhugare DR enéme;waﬁw @F‘?ﬁt‘%\ﬂée form of

é%’S‘F)fu&F ﬁbaf)ﬁﬁg@a*\c/:;ﬁil Giowfus! rb&@ioﬁ'Vé@t&PWﬁéQﬁotem was

aval s et a gém gncer
exryessethin tt@gSFZ‘lzell@agggpqg@gq to apput ggsgelty

transfer fromthe excited europiumcryptate to the
acceptor 58 W) 2006/ 082309, P

762 RIaR binaserartvty s Me0EE 69 "ok MpoupitohyY MtgR. 10 mu
NinGrAK mWeDTvngs ks tHGTAS10maM brgipcdrophosphate, piis= 7.2, in

o Qe INGNGAL @ nURAEr 10Alll of the
‘hl‘:é ests are perpgr del n dupl i cat Iglcgnd t he average

edmbband vare adddd to F0calcofl kinade bufteri eantaining A 08¢ n@ﬁﬁ KDR
|

BHARRBRIEEY, Thor ool id nfludd o o 20BUNde solton

comtalning Ghug raf| subistrate dSH2:3H8r Hagmest © dgdf Y/leP‘S?“?S§ed in the

i §@531“Ldsfk?n ?Rﬁsmgez oCi beait“P[mmcam prDof cold ATP. After
cul ate t e inhibitio ther Ljs qav
@pubatlon for 1 hour at 37°C, the reactlon IS stopped %d lngg olume
(100 pl) of 200 mM EDTA. The incubation buffer is removed, and the wells
are washed three times with 300 pL of PBS. The radioactivity in each well is
measured using a Top Count NXT radioactivity counter (Packard).

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

A total activity control is measured in four different wells containing all the

reagents (YP-[ATP], KDR and substrate PLCy), but in the absence of
compound.
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30

35

665 nnisignal at 620 nn is considered. 2. KDR 10 The
inhibitory effect of the conpounds is determned in an
invitro test of phosphorylation of substrate with

the enzynme KDR via a scintillation technique (96-well
plate, NEN). The cytoplasm c domain of the human KDR

WL Yo0s/0@306! oned in the formof 15 a GST fRGI/BR2006/000220
t he pFast Bac bacul ovirus expression vector. The

protein was expressed in the SF21 cells and purified

to about 60% honogeneity. The KDR ki nase acti vi ty is
measured in 20 mM MOPS, 10 MM Mgd 2, 10 nM NhC12

T DARIbitNS of thEGKBR Botivity tvith oo repsnpedhial, WH'mfent'O" is

eni9ibitith SMHD Ebrtrol1&&tivitiN determined in
ﬁ%& fg b%a?—émﬁégqﬁ nlﬁi Iﬁ)e conmpound are e\lﬁgg]ed to

the qh_se@pequmg@qmndf er containing 100 ng of KDR

enzyme at 4C. The reactl onis initiated by adding 20

Bheotund SlisBle FOLRCBRA @ RfTls MRIEIE dBPoRHE as an

ihbibitton eomtrali n) , 2 pCI of 7 33P[ATP] and 2 pm of cold
ATP. After 25 incubation for 1 hour at 37C, the
%eacm is stopped by adding 1 volune (100 pl) of
00 TA The i ncubation buffer is renoved, and the
e lcd Ddirfyf Gt HUrR&n tl“lé@éo%&ﬂibﬁd]ﬁg b tisé aRBBo atius of the

@ggggﬁ‘m%%a@gﬁ%gr (3 e o B TR ueRE the cDNA

@égdf@d Gl a ﬁuﬁ\%heplﬁbémé by anmaslet.i Tigs tdeguence was mtroduced
ur.

bRl BBl S660in T RGN ST i

proteini ty control Is measured in four different wells
containing all the reagents (y33P-[ATP], KDR and
substrate PLCy), but in the absence of 35 CO

Blgevwmbm@m RET iR 0RO 205 FRIETINED 11 oﬁ gest of
;kﬂa%élg%h Véft LB ivitht Tie2cipnprl prestindehef iGS/BATied puirified to
ex ress

IR abob e S hsbdB L oo 15,5981 Pl s

fragmenpslofSeb6 lekprésddd inthedrnt bf prg ST Susionpdtein.i n
each plate as an inhibition control. 3. Tie2 The

codi ng sequence of human Tie2 correspondin quto t he
The rkinase detivity tofieTie2 Gisi measared i ar B@ﬁﬁ mMsptiliMZ buffer,

LBSaHERST 3be It BERLYSHBY e PRBH, 1 mM DTT, 10 mM of
glycerophosphate. In a 96-well FlashPlate plate maintained on ice, a reaction
mixture is deposited, composed of 70 pL of kinase buffer containing 100 ng of
enzyme GST-Tie2 per well. Next, 10 uL of the test molecule diluted in DMSO
to a-maximum concentration of 10% are added. For a given concentration,
each measurement is performed four times. The reaction is initiated by
adding 20 pL of solution containing 2 pg of GST-PLC, 2 pm of cold ATP and
1 pCi of 3P[ATP]. After incubation for one hour at 37°C, the reaction is
stopped by adding 1 volume (100 pl) of EDTA 200 mM. After removal of the
incubation buffer, the wells are washed three times with 300 pL of PBS. The
radioactivity is measured on a MicroBeta1450 Wallac.

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

compound.
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i solated froma human placenta as a nodel

sequence was i ntroduced
expr essi on vector
pr ot ei n.
determined in a test of

Thi s
into a pFastBacGI bacul ovi rus
in the formof a GST fusion

15 The inhibitory effect of the nolecules is
phosphoryl ation of PLC with
Wldago(;d}ogjgggpr esence of GST-Tie2 purified t PCHEB2006/000220

80% honogeneity. The substrate is conposed of the

SH2- SH3

fragments of PLC expressed in the formof a

20 The kinase activity of Tie2 is

%gg{igziﬁgpﬁgo}v&g 20MM pH 7: 2 buffer,

m\/ll\/gCIZ 10 M MhC12, 1 nM DTT, 10 nM of

containing 10

Hyeerophosphate—tn—a $6=welt FrashPfare pljate
mai ntai ned on ice, a reaction| mxture FaKdepwDdRed, TIE2
conposed of 70 pL of kinase byffer coptaining 100 ng
of enzynme GSifuclure2 per wel | . |ExamplelD |gls®f| Q&0 estC 50
nol ecul e diluted in DVBO 25 to a- max (nM) (nM)
oncentration of 10% are added—For—& gHven
concentratlonH each measurengnt is performed four
ed by nadding RO pL of
5T- PLC, R pm of{ cold ATP
i nctibat | on for| oht hpur 13
ed by apdragn 1 vol une
renoval of the 30
re—washedthreg t1Tmes
M th 300 pL of PBS The radigactivity is nmeasured|on
h M croBet al1450 Wl The inhibitiopn of the Tie2
Activity is cal cuka @ and expressed ps a percent age
pf inhibition r dvexto thejcontrol|activify
determ ned in thg absence of [35 conppund. 60 WO
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FFF1352111 ~~04 NHONHN N FF HI~-OF F
234 00OH FOYNHNOFNHI i 277 NH44 F C
61 What is claimed is: 1 A conpound of formula (1): O
R2 X~\ ~ RlL NHtea Fornmula (T) in which: 1) A and Ar
are independently selected fromthe group consisting
of substituted and unsubstituted phenyl; 2) L is
NH--CO-NH, 3) Ra is selected fromthe group

Wien s ddimed isof H, al kyl and cycloal kyl; 4) Rl is
selected fromthe group consisting of. H R COR and
S2R, in which Ris chosen fromH OR'4, NR'5R'6,

1( C1- Bapmbpbuid,of yrmulagl)kyl , heterocyclyl, substituted
heterocyclyl, aryl, substituted aryl, heteroaryl and
substituted heteroaryl, in which R’ 4 is chosen from
H, phenyl and al kyl, and|)$anch R'5 and R'6 are
i ndependently sel ected frlomthe group consisting of H,
OR'4, (C1-06)al kyl, cycloal kyl, heterocyclyl,

substltuted heterocyclyl ryl, substituted aryl,
het er oar yl
,( 0
R2
R1 NHRa
Formula (I)
in which;

1) A and Ar are independently selected from the group consisting of substituted

and unsubstituted phenyl;
2) L is NH--CO--NH;
3) Rais selected from the group consisting of H, alkyl and cycloalkyl;
4) Ra1 is selected from the group consisting of: H, R, COR, and SO;R, in which R is
chosen from H, OR";, NR"sR"s, (C1-C6)alkyl, cycloalkyl, heterocyclyl, substituted
heterocyclyl, aryl, substituted aryl, heteroaryl and substituted heteroaryl, in which
R"4 is chosen from H, phenyl and alkyl, and in which R"S and R"6 are
independently selected from the group consisting of H, OR"s, (C1-Cé6)alkyl,
cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl
and substituted heteroaryl, or alternatively R"5 and R"6 are linked together to form a
saturated 5- to 8-membered ring containing from 0 to 3 hetero atoms chosen from O,
Sand N;
5) Xis chosen from CR3 and N;
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and substituted heteroaryl, or alternatively R'5 and
R'6 are linked together to forma saturated 5- to
8-menbered ring containing fromO to 3 hetero atons
chosen from0O, S and N, 5) X is chosen from CR3 and
N, 62 6) R2 and R3 are independently sel ect ed fromthe
group consi sti ng of H, hal ogen, R2, ('N, ~ QR 2),
"~(]O\R 1' 2f" f~ OC(O)\(RZ)(R~. 3) OS(O72)(R

& %d\l&&;}m}%\gnﬂf,&y %‘eﬂz‘%)ﬁé"(%éf’ nsns n 8 5 gzzlogen, R*2,

N( R 400 SPRRR).2. Q¢ G@)@ 22 NSO R R), 3)09@2)@@ 2NR2)R’3),

C( 0) Q(z *z ﬁé fye: (tbK ‘EQE QC(O)N(R"’)(R’%
S( Oz) )ﬁé Nm%é?é(@ *| n ach R.CéO)O(R 2.

GEONER2)RS), | ﬁer-e pﬁﬁﬂéﬂ(ﬂ 9), s EIENCQRI3 NS, 1B 25 SHONR'2),
conS| SO, T(‘ﬁ @fS(d}O@J{k)/'and Ql(#z)r&(fkﬁﬁ)(x’@? K Q¥ich eVt 2 R 3, and R'4 is

het het t
e o o aenfy SISy P Gt pl L BR) ﬁ@wﬁe, alkynyl, aryl,
subst hetaseseyl, asydoalkylibdteragyeyl, hetbstitoted y lalkybu bstitutede dalkylenc,

%cl o%bmm@m  Wisstitudat e, ﬂﬁttﬁ&t@&h&ér}&ry! ibsidiica Rycloalkyl and
en

2 o
oo SR poerr L SRR,V KPR RE s oy oy than H e
| i nkesimulgageeusbyrpressnt ey B2 ar on RG. thc}omambmlmlgedftﬂmer(ﬁo faym a ring
3 het @hRirkiOidm 0RO Béerb adMsQhoson 806 OVS MU N or
pharmaceutically acceptable salt thereof, wherein the
conpoupldrmarputivelly sccepadtile st thepeafy or in racenmic formor
enr i chfiereinnthe @iﬂ@oﬁﬁd&h@o&esﬁ aEtiraDfori®)¥rii€ Reéhic for@d enriched in
enanti omer. . nd according to claim1,
wher eP?f Sﬁﬁreisoﬂlef g e“r‘%‘ g‘)‘” WOENGHIORT -y whi ch each X1,
X2, X3 and X4 is |ndependently C-R 5, in which R'5
hasthe same definition as as defined in claiml.
23, A Ssepeod asexdipgioflping WP%fF%“‘Z' “Wi&rein R5 is
selected fromthe group consisting of H F, d,
met hyl, NH2, Owve; OCF3 and CONH2. 4. A conpound
accordl ng to claiml1, wher 1_n R2 is a hydrogen atom
5. A conpound accor di ng t a m 1, wherein X is CR3.
63 6. A conpound 1, wherein at
| east one from armng R2 a |s hal ogen. 7. A
conpound according to cl ai n R3 |s sel ect ed
fromthe group consisting of H haI ogeén,
N(R 2) (O (R 3), N(R2)C(OQ QR 3),

1ng§ﬁhl\?(a§$ % (Néfg@agﬁz)&%md eag%ﬁg?%{ 5a&d\§hlch R'S has the same

définitopesn B2 ns definsdinaddimd. f r om t he

3. A compound according to claim 2, wherein R'S is selected from the group
consisting of H, F, Cl, methyl, NH,, OMe; OCF; and CONH,.

4. A compound according to claim 1, wherein R2 is a hydrogen atom.

5. A compound according to claim 1, wherein X is CR3.
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group consisting of H alkyl, alkylene, alkynyl, aryl,

heteroaryl, cycl oal kyl, heterocyclyl, substituted

al kyl, substituted al kyl ene, substituted al kynyl,

substituted aryl, substituted heteroaryl, substituted

cycl oal kyl and substituted heterocyclyl; in which,

when R 2 and R 3 are each other than H and

simul taneously present on R2 or on R3, they may be

| inked together to forma ring containing fromO to 3

hetero at ons osen. from.0,. S,and N 8. A.conpoun .

6-accor df’rg™P 8“@%?%?'?% t?/\ﬂq%‘}ne%’ wYheFs & 16§§I°8% frglargﬁogﬁgg gad R3 is
ablflegep. consi sting of H hal ogen, NH2, NH - COO al kyl

and --NH-CO-NHaryl in which the aryl is

unsubstituted or substituted wth one or nore hal ogen
7.0r hal aad un&d&brdi@@tcﬁél!ﬁiﬂ 1, wheddittR3 is selected from the group

CO al kyl - N(al kyl ) (al ky -COOH, --COO al ,
consisgREf mgew(wzkm z)gmoga 3) NGF DC@OE 3NM(&MK«;(D)I&R§A)(R’3>,
C(Oyo(r) iia G(b&N(RI’A)dR 3)$1nLWlﬁdlltHiEh Rut RO i0indspehdehily stloedd Wointthe
rog %o lfstl o y 'l neI z unsu heter%lh %Sfc%aﬂ&y CﬂeYelrocSIayl
2 I BT R R e
het@wlm@stlwyeioﬁkﬁrnd @bﬁtutedﬂ@temwiﬂnwd‘chm whadt'd |aanRt3dlre
eachi lothieiMhdn HWAE situRanBsusly prdsknt bl R2Ar 60 RPOtiE)dmACIROlintted1@gdticer to
forﬁla@n?k&rtal (ﬁ'ﬁ @tdoj g§rosit’(9§stch$s% ﬁ'&nw § QndaN first

substituent” selected fromthe group consisting of

al kyl , hanaIkyI al kyl ene, al kynyl, aryl,

hetero ar t

811 0N bipoldieline | ot g0l Sl
cdpsisting of bk, halagen| st @Hﬁ@@@taé@l gidt-INH--€QbdH- wblmwlmhdh%aryl is
%&m&@e@m %@sﬂ{ W1th J&Q l()lolgglré hg{agen%qlglgv\%%l%ﬁl gbyallkyl CEN T

ound accor
Coraligl N(a]ksé)ﬂalhylt)h @@Hceﬁ@O éékbbs-t-('ﬁ@@@ﬂwl Dkdisd)alkylo or +-60--

Nﬁ%%—a%ﬁ}ls\%@i} tli]lg 8%“5 Egju?ﬁgyt’%crl RI‘(%BT%@% o%%r%lo\re alkoxy, --

CONH,-C8) aCRyHetefddycly G whhahddysterddy5ig) i RBSubstit@ed or substituted with
OWF%’}?l k%%yl R 10) (0-0) al kyl - 0004 and N(R8) (R9); in

are i ndependently chosen from1.1,
(a- C3)a|ky| (CI (3) hal oal kyl , (C1-C3)al kyl OH,

90 & - PR Puf@?im(fglflﬁ%ﬁ?ﬂm WM o e

si mul taneously other than H, they nay be |inked
together to forma_5- menber g cont ai ni ng
1¢ ¢ om OAtCQ“‘@OWé‘ta@F%d‘ﬁgEﬂw‘ga‘E‘HoéVQﬁm‘“f " 0and S in
which Mis Hor a cation of an alkall met al chosen

fromLi, Na and K and in whi . R10 is H or an
opt i ondiqoiprevskacearding ip Gl laWBﬁ’ﬁvllAelsﬁé'Psé‘F‘{SW&’F‘ba first

subQhct w&&dfffoﬂ{‘ﬂlg gltoﬁp Zonsﬁﬁﬁ?&fil i ‘B%alﬂﬂdalkyIE& ﬁkﬁ@‘l QF1,
atons chosen from N Oun accor | ng

hetegoasylaDralkyi, O-Wﬁbéf%hﬁtewawé Ss%Jbét Si“bm“éﬁd Sk, 8- AL -
he?é%h?}l' Sddf Béuﬁl@ﬁiﬁyﬁmy‘ srugmtﬁtwwgﬁ ® %st‘?t@&ﬁ 'cﬁ&sbrpﬂo&lRéC Fc3fdleyl,

hqis(gmywﬁ@l C?()@lkylcs) al kyl - OH (01 c3) al kyI N(R 8)(R9)
(CIl -C3)alkyl-(R 10), (C1-C3)alkyl-COON and
N(R8) (R9); in which R8 and R9 are independently chosen
fromH (d-(3)al kyl, (C -C3)hal oal kyl
(Cl-C3)al kyl OH, (Cl1-C 3)al kyl NH2, (C1-C3)al kyl COOM and
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(Ad-C3)al.kylSBBM in which, when R8 and RO are

si mul taneously other than H they may be |inked
together to forma 5- to 7-nmenbered ring containing
fromO to 3 hetero atons chosen fromN, O and S; in
which Mis Hor a cation of an alkali netal chosen
fromLi, Na and K; and in which R10 is Hor an
optionally substituted non-aromatic heterocycle
containing from2 to 7 carbon atons and | to 3 hetero
atonms chosen. fromN, 0 and S. 14. A conpound
according to claim1, wherein A is phenyl substituted

12M t h omecda{ ouﬁﬂ)zfceorﬂhii@% clhluentvme&ﬂi ;e@st sﬁﬁstftﬁt&fﬁvhlﬁh S e

( C1- C3) hal oal_kyl, al kyl
sulgmu @c% @gg%lp ng,grougyonex@mg o&ﬁ)qllalpr05| ISHa %3 (56(0&4 CN., NO3,
cc&\(@)}fm NRBICEI(R)a(G-Catrdiy 1-BH, €716 Bl s NROREY (C -6 BalkyldR 10),
(CREBRNL LUGOH SndRRDR); iR kakh RBORAH ROTard Rddpeidantsy Goseh Grom Ei

«l- (1 TRR P?ceﬁcﬁ)bﬂe%ﬁggl gk)ﬂiggl%{gi&“lﬂal NAL, NE1 85

oun cokg
(CELRRIBONariich Rhsn R g L RREAEN
linkedlysgetieu@nosn a i tochmamberdgerigdronteinioa Iffromlr0 i ¥ hatqre atoms chosen
frohn L. &S I WiictSil ieH o 6l cdtio® BT dnhikall hRtdPeho @l MiSindli Mgand K and
F, d, Br, I, O4 SH SGBM COOM CN, NO2, CON(R8) R9§,
in MRBR B0 ROgr, an opi@hal{y3ubstiaydd-roptarof@tic BBy Y FankiRe) ftqo} fo 7
carbéa atdad)aall Kyd 3 KeRiddtomy dhdseiBp@aNK W an€QOH, N( R8) (R9),
(d-Co)al kyl, (C2-C6)al kyl ene, (C2-C6)al kynyl, aryl,
heteroaryl O-(d- Cg)alkyl, O Aryl, O-heteroaryl,
13- (C I 9@1 EM hocordify 1% lclaﬁﬁ]q’l Svhehh grl?%&‘tltute@@ﬁﬂ alg&:'oﬁtg

optional 'y substituted wth one or nore substituents
sulstitmere hdserofront Gk 2O8) edniigting o B GgBR 1,44 SH, SO:M, COOM, CN, NO,,

COR(R B QXRBIO(RY), ch%n@noﬂs(car@;&Qynwms)(meand)empﬂ.guo),

e B G A

(C1H3ARkESOsMeip which, ybenl Rhand R g simirktanequely fothenthan § th?iomay be
1iniedrmgmﬁf RCfofrh B G- G0N BKrAOridel Rtaling Groth M&L B h@erata®iB chosen
5{(%8&% Mat.?ﬂ%ﬁ §catfnﬂ FNH a@lgh Me&a? cho§ é‘?“fonﬁ,l,(:}@& LR and

L rom
ﬁcﬁﬁl@et prn il R ooyt Ay Elping o 2 107
canbmnatmmﬂﬂ itec3 hetarestonschbeen fromdt. SladiBg 2 to 7 carbon
atons and | to 3 hetero atoms chosen fron1N 0 and S

%r 0 ulp/_)\ %&%%5{111? e Cgfn‘g Itcl)’] 1tmol %l/h%ll‘eﬂl /} is 131 bsgtu];erdo nlh one or
m3re1s4bs[nareﬁt2 sﬁkdﬂ&{ﬁ?arﬂ) h&lbgefgl wtmaleylhwp@@naabamylood@lp@e)1ky1,
[ Ol e- car nox

SHG 15 Dol Q-6 oY e Sol GG hploalkd. 31 Whop A . ¢

di@ﬁﬂd%&qethpW@Jﬁﬁﬁﬁﬁ&%ﬁﬁdy%]lﬂh&f%éetﬁer idtorm a 5- to 7-membered ring
yrrol e-2-carboxam d

coma-nrlsg {rom{0)tp, 8 hetery. attqmsr qheeﬁpé?%@w eRhenyl Yure
i do] phenyl [ -1 |3-pyrrol e-2-carboxam de
hydr ochl ori de;
4-.[3-(2-Fluoro-5-trifluoroncthyl phenyl)ureido]-3-14[3
"(2-fluom5-trif luoronethyl- phenyl)ureido] phcnyl} -1
H pyrrol e. - 2- car boxam de;
4- Acetyl am no-3-14-[3-(2-fluoro-5-trirfluoro ethyl phe
yl ) urei do] phenyl ]-1H pyrrol e-2_ car boxam de;
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4- (2- Di met hyl am noacet yl am no) - 3-
{4-[3-(2-fluoro-5-trifluoronethyl phcnul)ureido] phenyl 1
- 1 Hpyrrol e-2-carboxam de; 4-Bentoyl am no- 3-
[4-[3-(2-fluoro-5-trifluoromethyl phennyl)urei do] phenyl
] - I Hpyrrol e-2- carboxam de; 4-N cotinoyl am no- 3-
f4-13-(2-fluoro-5-trifluoronethyl phenyl)ureido] phcnyl
} -1 Hpyrrole-2- carboxam de; Ethyl 5-carbanoyl -4-
14.4- [ 3- (A2cohlpommidoacborliing td ﬁamn%hmimb@wbs)tmnai wlith} (rieaomyrore

-1 H | . e-3- t h
st E NI ey b3 4o aBor TR SR e e Felsfesfiomy e gropp
cdﬂsn@ﬁ(x{zgralFecBB@ar bExsiREM, J8dM] CN; Nes,0oNmE)(RY), MR S)CO(RY),

((Iel §§)alg&1r<tglgo 1r%)@¥yll%@r8§hﬁ§ Bg%é?ép@ﬁam](glm% i&don,
N{l&){}@) ((%1 I(Ia)zhk;u qmm&yﬁa{éemzLdaamym | 1 tieydrdaryl LO--(C1-

C@a@y{ bgﬁ{ej’%Q b,etfr&arqéso-((f bp?}alﬁ'g |Sd%tybwé|%,1hfteqopryl each being
o;m()ﬁilgj sc&bs'%ﬁlﬁélf WK Sledr o M&tlt@én%hgm &1 C3)alkyl halogen and

| uor ophenyl ) ur ci do] hen}/ | B pyrr
OU@ -g@)@lkyl i whyich B8 eag gmgylpd.egendentychosen from H, (Cl C3)alkyl (C1-

cé{%u«@ﬁ)}i 3c F%BHH&WH?@' Lo YRR E%:l@@dm qRvt dl C3)3:1kylSO3M in which,

rrol e-3-carbox car bano

when[ 138 $@LRG dre smbar@medmtherpw@rﬂ yheyunayi bgdi igwetﬁgqthef ta form a 5- to
eﬂ%@ 8 lrlﬁ%/ ?onjﬁi[) HQ %}éﬁxz)t}ttg 3 heFIJ‘aXJ) S ho en from O N and S; in which M is

-car ol yl urel eny
Hidr pyativin|of aiBalkalr inetrldhases from iy Na Bndﬂér @ermWWCh R10is Horan

)
o s PSRN MR I 287 oo o1 3
heterpﬁto(lﬁch@binﬁ‘mylml@gdd)&lr ci do] phenyl }-1 H pyrrol e-3-carb
oxyl atc; Ethyl 5-carbanoyl - 4-
{4-[3-(4-trifluoronethyl phenyl)ureido] phenyl) -1
163 pyr r &l @nipooat dtom‘;linglt(e(;lamﬂ laglbcted from the group consisting of:

5% é éﬂf{uﬁm&é % 13-1H- role-2-carboxamide;

h | l [rqQ ¥ 9"
fig%% fb%‘y'%“’f’é \41-% e (2 %Ffﬁf PrrsidpinbsnyliptH-
proleclodapioenyitly, 1H- pyrrol e- 3- car boxyl ate; Ethyl
5%@{@?;@ ﬂﬁomﬁénﬁ&r&n?ct%h@ﬁﬂ)u&t&]ph@nyl -1 H-pyrrole-2-carboxamide
yar onet hy phenyl ) ur ei doj phenyl ) . H pyrrol e- 3-
ca Qrg’oxy ate FEthyl 5-carbanp
i@ ljope- ?*FW@WV‘WW%%?}&Wﬁ%@ﬁ%ﬁﬂ%‘f“&&?ﬁény| )
phkchi pyeidofiihenyB- | -ayriodoc-cabexpmidehy|  5- car banoyl -
a{.ﬂm&tﬂfrﬁiﬁafal *H-%ng - fRiokd-5-trifaeroidm! WEHénpi?@axé}mhﬁ;d g@@&e&yl

b | at
rbé’ﬁ’? g%/mro 4-{4-[ cgr gx%/l 30?0 5- trlfl uororret | pheny! )
ﬁf%ﬂw%@wmewmm% rifdp-62-Buore-grinfleromethy iphengtiyrpipolphenyl ) -
H-pprddaoyrboxdmidé;- [ 3- (4- net hyl -3-trifl uor onet hyI phcnyl)
MB&{ L:Hnliél@ Y 14}[3‘? |_udrdRY kbR ey PR PRl @bny1 1 RYpyrrole-2-

§a°€‘ *trifluoronet hoxyphenyl ) urei do] phen¥ 1
p:yp;mymgung =3- el RypratSetrifluoromethylphenyljureido]p enyt} -1H-pyrrole-2-
carboxamide;
Ethyl 5-carbamoyl-4- {4-{3-(2-fluoro-5-trifluoromethylphenyljureido]phenyl} - 1H-pyrrole-3-
carboxylate;
Ethyl 5-carbamoyl-4- {4-[3-(2-fluorophenylureido]phenyl}-1H-pyrrole-3-carboxylate;
Ethyl 5-carbamoyl-4- {4-[3-(2-methoxyphenylureido}phenyl}-1H-pyrrole-3-carboxylate;
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Et hyl

5- car banoyl - 4-{4-[ 3- (4-di fl uor onet hoxyphenyl ) ur ei do] ph
enyl }-1 H pyrrol e-3- carboxylate; Ethyl 5-carbanoyl-4-
14-[3-(3, 4-di et hyl phenyl)urcidel phenyl) -1

H pyrrol e- 3-carboxyl ate; Ethyl 5-carbanoyl -4-
{4-13-(3, 4-di met hoxyphenyl ) ur ei do] phenyl )- |

H pyrrol e- 3-carboxyl ate; Ethyl 5-carbanoyl -4-

{4-]3- (3 5 di met hoxyphenyl)ure| do] phenyl } - |

H pyrr carboxyl ate; Ethyl 5-carbanoyl -4- A
%tgy![Ssca{bgmﬁgr &T 1%%1%7%/ ‘ﬂﬁ‘@'ﬂ?f‘?ﬂ?‘?ﬂﬂw‘b"m‘i"}' }_-YH-pyrrolc—B-carboxyiate;
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Fihi3= céz%mﬂ@ﬁ-h 4Y3-B- MRIdphbny nm@m{ phéal BLIGOHRBRBYdatboxylhte;

%\@ %Lrgoyg«é n@% »%kyth&%ﬁlrefﬁ ulpél Cf)ﬁwﬁﬁ 1{}?1? er-—icariaoxytate
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Bthyl Stagbymoydi d4-83-p-dyliveidy)bhenylit Habyrrole-3-carboxylate;

Eth1 3. cArblah 4@ Y RLIMHS- mm)&@fhmnaknamagjpﬁeaﬂqﬂtﬂywc a.
cigfoowiétgl uorzo(r:n;t hy! - phenyl ) urei do]

‘Ethxlpazﬁw%ﬁﬁoﬁdi 5«= %qu?-ﬁﬁd}t@wﬂwwmwp@méﬂHmﬁ°}3~
catbolkydate:r ol e- 2, 4- di car boxai de;
Byt 4-chBarhed1-bl (4952 Buokd-3- Hﬂﬁ%&%ﬂﬁh’én?l'ﬁﬁ&&&]}ﬂéﬁﬁ}-dﬂlp@h&@%

(4- nethylplpera2|an e- | -carbonyl)
%rb‘};‘ Iﬁ Fol e- 2- car boxani de;

@fhyi[SSﬁ(bzm@rlﬁoWd354~ﬁp¢rﬁ3tmﬂMMWWO}M?MMU‘}*EYT&H‘V?’*
darfoxdlat€;pyr rol i di ne-1 -carbonyl)- |

ﬂ}ﬂ?i ‘Jﬁﬂm&fﬁ 9 Q% %ﬁ%sg? or 5‘(@*}{&%" F‘g{?gr ocwﬂtrlﬁv p%-gh'm 3"3'

‘fﬁ‘F ?‘ ?)‘fphenyl )- 1 H pyrrol e-3-carboxyl at e;
ﬂthﬂﬁkcnaﬂaemﬁyl(ﬂé‘if{&(‘(@eﬁwBhtrtblu@omnmﬁbhnwm&ﬂplwhﬂMHyﬂy)rulc~3~
@m;g:};ggenyl) | H pyrrol e-2-carboxam de; 5-Chl oro- 3-

bl b 409355 L WO Y Bk SRbBERY
@rl{oayiftg (2-Fluoro-5-trifl uor or et hyl phenyl ) ur ei do] pheny
Ethyl SHatbatnohd Zoj4e3 44-gifindromahdgghenpljurcidopliieay i Hewtrolealh | y
QRRERA gt@bl e salt thereof 17. A conpound according to

thfﬁ gy A SLAAR o B Bhrlobph i i bt
’@h)érsembsmm‘* 4dﬁu(3,41~)im@ﬂnomtheldd}um Irbenyhiali-pysrade-3-cabrkylate;
EthyltShiatbainbyli4S{4qRI3, 9 adtekhox by uRfio]phenyl } - IH-pyrrole-3-carboxylate;
Ethyl 5-carbamoyl-4- {4-[3-(2,5-dimethylphenyhureidoJphenyl } - 1H-pyrrole-3-carboxylate;
Ethyl 5-carbamoyl-4- {4-] 3-(2-methoxy-5-methylphenylureidoJphenyl} - 1H-pyrrofe-3-
carboxylate;

Ethyl 5-carbamoyi-4-{4-[3-(2,5-dimethoxyphenyl)ureido]phenyl}-1H-pyrrole-3-carboxylate;
Ethyl S-carbamoyl-4~{4-[3-(3~chloro-4-difluoromethoxyphenyl)ureido}phenyl}-1H-pyrrole-3-
carboxylate;
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18. A pharmaceutical conposition conprising a conpound
according to claiml, in conbination with a
pharmaceutically acceptable excipient. 19. A

phar maceuti cal conposition conprising a conpound
according to claim16, in conbination with a

phar maceutical ly acceptabl e excipient. 68

Ethyl 5-carbamoyl-4-{4-[3-(3,5-dimethylphenyhureidophenyl} -1 H-pyrrole-3-carboxylate;
3-Carbamoyl-4- {4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]phenyl } -1 H-pyrrole-3-
carboxylic acid;

4-(2,4-Dimethoxybenzylamino)carbonyl-3-{4-[3-(2-fluoro-5-trifluoromethyl-
phenylureido]phenyl} - 1H-pyrrole-2-carboxamide;
3-{4-[3-(2-Fluoro-3-trifluoromethylphenyl)ureido]phenyl} -1 H-pyrrole-2 4-dicarboxamide;
3-{4-[3-(2-Fluoro-5-trifluoromethylphenylureidojphenyl } -4-(4-methylpiperazine- 1 -carbonyl)-
1H-pyrrole-2-carboxamide;

3-{4-[3-(2-Fluoro-5-trifluoromethylphenyl)ureidophenyl } -4-(pyrrolidine-1-carbonyl)- 1H-
pyrrole-2-carboxamide;

2-Dimethylaminoethyl 5-carbamoyl-4-{4-[3-{2-fluoro-5-trifluoromethylphenyljurcidojphenyl } -
1H-pyrrole-3-carboxylate;

4-Chloro-3-{4-[3-(2-fluoro-5-trifluoromethylphenylyureide]phenyl } - LH-pyrrole-2-carboxamide;
5-Chloro-3-{4-[3-(2-fluoro-5-trifluoromethylphenylureido Jphenyl } -1 H-pyrrole-2-carboxamide;
and

5-{4-[3-(2-Fluoro-5-trifluoromethylphenyl)ureido]phenyl} -3H-imidazole-4-carboxamide; or

a pharmaceutically acceptable salt thercof.

17. A compound according to claim 1, characterized in that it is:
1) in achiral form, or
2) in racemic form, or
3) enriched in one stereoisomer, or
4) enriched in one enantiomer;

and in that it is optionally salified.

18. A pharmaceutical composition comprising a compound according to claim 1, in

combination with a pharmaceutically acceptable excipient.

19. A pharmaceutical composition comprising a compound according to claim 16, in

combination with a pharmaceutically acceptable excipient.
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