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To date, most of the commercial compounds used in
chemotherapy pose considerable problems of side effects
and of tolerance for the patients. These effects could
be limited if the medicinal products used acted
selectively on the cancer cells, with the exclusion of
the normal cells. One of the solutions for limiting the
adverse effects of a chemotherapy could therefore
consist of the use of medicinal products that act on
metabolic pathways or elements constituting these
pathways, expressed mainly in cancer cells, and which
would be expressed very little or not at all in normal

cells.

Protein kinases are a family of enzymes which catalyze
the phosphorylation of hydroxyl groups of specific
residues of proteins, such as tyrosine, serine or
threonine residues. Such phosphorylations can greatly
modify the function of the proteins; thus, protein
kinases play an important role in the regulation of a
large variety of c¢ell processes, including in par-
ticular metabolism, cell proliferation, cell differen-
tiation, cell migration or cell survival. Among the
various cell functions in which the activity of a
protein kinase is involved, some represent attractive

targets for treating cancer-related diseases and also

eI EDr i ideVehus,

survi val .

To

expressed-very little or not at



various cell functions in which the activity of a protein kinase is

I nvol ved, sone represent attractive targets for treating cancer-related

di seases and al so WD 2006/ 061493 PCT/ FR2005/ 003003 2 ot her di seases.

Thus, one of whe20bL063483 the present invention i PGB FRFRG 03003
conposi tions that have anticancer activity by 5 acting in particular with
respect to certain kinases. Anong the ki fases for which a nodul ati on of
activity is sought,, KDR and Tie2 are preferred. The products which are the
subj ect ~ of tH@g% £s#htS298°1 nvention correspond to formula (1) below A L
Al HRS NQ RE NO R7 R Formula (I') 15 in which: a) A and Ar are

I ndependent | vy ec o] h OR$jeSty f. i dHudntinel eroatyl
substitut ed éﬁ@?%’ éﬁ%s%?tg%%qsﬁg%gggapgl?%fg%%%%g%tis H or alk¥l, b
optional |y supsevide e¢ompepixipasy tghaty HRVEe PGB 53GF VY S ect ed
fromthe grow.fb&ﬁm $hi Hh A oond, wi OF Mdpe®@ N BNHr€RinNH:S@ 580 NH,
NH SO21 SO02- NH, CH2,”, CH2- NH_ CH2- CO- NH, N cH2, - ;

CO CH- NH, NERTegRRHEhak ER2 Rep M@b?hoawoﬁﬁ%doé O%Fa%‘% ahd R12
are each i ndepangeny | gpsededtede2 f a0 phefgroeg. consi sting of: H hal ogen,
CF3, NO2,

The products which are the subject of the present

10 invention correspond to formula (I) below:
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Formula (I)

15 in which:

a) A and Ar are independently selected from the group
consisting of: aryl, heteroaryl, substituted aryl,
substituted heteroaryl;

20
b) R1 is H or alkyl, optionally substituted;
c) X is N or N oxide or CR12;
25 d) L ig selected from the group consisting of: bond,
CO, NH, CQO-NH, NH-CO, NH-SO, SO-NH, NH-S80;, 50,;-NH,
NH-CH,, CH,-NH, CH;-CO-NH, NH-CO-CH,, NH-CH,-CO,
CO-CH,-NH, NH-CO-NH, NH-CS-NH, NH-CO-0, 0O-CO-NH;
30 e) R5, R6, R7 and R12 are each independently selected

from the group consisting of: H, halogen, CF;, NO,



WD 2006/ 061493 PCT/ FR2005/ 003003 3 R2, CN, O(R2), OC(O) (R2), OC (0) N
(R2) (R3) , 0O8(02)(R2), N(R2)(R3), N=C(R2)(R3), N (R2) C (0) (R3) ,
N(R2) (O O(R3), N(R4A)C(ON(R2) (R3), N(R2)C(O R3N(R4)2, NHC(ORZNé@RS%(M),
5 N(R4) C(S) N(¥2)2668)06 N¢&R2) C(S) RBN(R4) 2, NHC(S) RzN(%FRmﬁ) 5 o)
(R3), O5(02) (R3), C(O(R2), (OQR2), .C(0) N(R2) (R3) , N(R3))(R2),
C(=N(OR3)) (R2), S(R2), S(O(R2), 8(02)(R5) S(R)AR2), S(R)N(R2)(R3); in

whi ch each R2, R3,_ 10 R4 ] q 1
uhi ch each R2, RS, .40 Ridys | ndspepdent| woigh 3abed v o (b arouee)

‘al ky Ia&¥ het Oﬁry ,

al kyl het eroaryl , C@'Slt@)z- Ay Namy|(ﬁwoan=|€w122 H&Ber od} B3/ C { E%? et er o-
cyclyl, substi tuteﬁl ﬂ}%{ @)ég@ LI tuted al kyl ene, hp(sapsto tw;m akynyl ,
subst i t ut ed aryl, substltute eteroaryl, substltuted(¥%éﬁxﬁ¥yh%
substituted heter®ERR) §(O) RIN(RELD, when R2 and %LSIy
present o? one of ﬁ¢k4f@(sﬁg(@@ﬂ rRRL2, they can be iiREEed(8DRBNERANGL her so
as to 20 forma ri (of0) I n ron10 t r1i5 mO, N
and S; f) Qis ch&?gﬁ q%ﬁ*f? gi% 44nd c fgﬁ g&PqR%g "Pr efer?é§ ogucts of
formula (1) correspamd(g®) | he (ofefiRat i e (@E) R3)L. C 4N RSB +R6 N O
RT-RFormia (1) «(_n(or3)) (R2), S(R2), S(0)(R2),  S(0) (Rz),

S(0:)O0(R2}, S8(02)N(R2) (R3); in which each R2, R3,

10 R4 is independently selected from the group
consisting of H, alkyl, alkylene, alkynyl, aryl,
alkylaryl, hetercaryl, alkylheteroaryl, cyclo-
alkyl, alkylcycloalkyl, heterocyclyl, alkylhetero-
cyclyl, substituted alkyl, substituted alkylene,

15 substituted alkynyl, substituted aryl, substituted
heteroaryl, substituted cycloalkyl, gsubstituted
heterocyclyl; in which, when R2 and R3 are
simultaneously present on one of R5, R6, R7 and
R12, they can be linked to one another so as to

20 : form a ring comprising from 0 to 3 hetero atoms

chosen from O, N and S;
£) Q is chosen from H, CH; and cyclopropyl.

25 Preferred products of formula (I) correspond to the

definition below:

A
l
L
Ar
R5._ X N—q
Dh
=
R6 N ©
g7 R

Formula {I)

30
in which:



30 in which: WD 2006/ 061493 PCT/ FR2005/003003 4 a) A and R are as defined
above; b) Rl is as defined above; ¢c) Xis Nor CR12; 5d) L is as defined
above; e) R5, R6, R7 and R12 are each independently selected from the
group consi stwmg2066/d618a80gen, CF3, NO2, R2, CN, PLRIFR2QEBO)EROP3
OC(ON(R2) (R3), C8(02) (R2), N(R2) (R3), N=G(R2) (R3), N(R2)(O)(R3), 10
N(R2) (O O(R3), N(R4) (O N(R2) (R3), N(RC(S)N(R2) (R3), N(Re)S(02) (R3),
05(02) (R3), C(0)(R2), (0)0(R2), C(O) N (R2) (R3) , C(=N(R3))(R2),
C(=N(OR3)) " (R2), S(R2), S(O (Re), S(02) (R2), S(02)0(R2), S (02) N (R2)
(R3) ; in whixh eathai®, RR8re 45 Qefisedsablefened above; f) Qis as defined

above. Producr%)s of o%ru{é ééﬁﬁ%@t@ﬁg nore preferred correspond to the
Ar [

definition b _ NO R6 RT R Formula (I) in
whi ch 25 a) Aland RArimrk ondepbadent |y sel ected fromthe group consisting

of : aryl, 5hetcgr oaryl; g sabsad ¢ it ed Ayle;
e) R5, R6, R7 and R12 are each independently selected
from the group consisting of: H, halogen, CF;, NO;,

R2, CN, 0(RrR2), 0C (0} (R2}, OC({QO)N(R2) (R3)},
08(0,) (R2), N{R2) (R3), N=C(R2)(R3), N(R2)C(0O) (R3},
10 N(R2)C{0O)O(R3), N{R4}C(O)N(R2)} (R3),
N(R4)C(S)N(R2) (R3), N(R2)S(0z) (R3), 08 (0;) (R3),
' C{0) (R2), C(O)O(R2), C(O)N(R2) (R3), C(=N(R3)) (R2),
C{=N(OR3)) (R2), S (R2}), S{0) (R2), S({0;) (R2},
S(0,)0(R2), S(0;)N(R2){R3); in which each R2, R3,

15 R4 is as defined above;

£) Q is as defined above.

Products of formula (I) that are more preferred

correspond to the definition below:

20
' A
I
L\
Ar
H
RS IX\ N N—-Q
=
R6 N ©
R7 R1
Formula (1)
in which
25 a) A and Ar are independently selected from the group
consisting of: aryl, heteroaryl, substituted aryl,
substituted heteroaryl;
b) Rl is H;
30 '

c) X is CH or N;



substituted heteroaryl; b) RR is H 30 c) Xis CHor N WO 2006/ 061493
PCT/ FR2005/ 003003 - 5 d) L is chosen fromNH SO2 and NHHCO NH, e) R5, Re,
R7 and R12 are each independently selected 5 fromthe group consisting of:
H_hal ogen, Giig,2068/0682930N, QR2), OQ(O) (R2), OQ(BYTWFIQEBY00328202)
(R2), N(R2) (R3), N=C(R2) (R3), N(R2)(OL(R3), N(R2)C(OQR3),

NRA) C(ONR2) (R3), NRA)CSYN(R2) (R3y, N(R2)S(02) (R3), 0O5(02) (R3), 10
A(0)(R2), (0)0(R2), C(0) N(R2) (R3) , C(=N(R3) ) (R2), C (=N (OR3) )
(R2) , S(R2), S(0)(R2), $(02) (R2), S(02)0(R2), S (02) N (R2) (R3) ; in
whi ch each R2j) R3,1. 4 ¢bkotadepeodentit §O5alrettl-T@dft he group consisting
of H, alkyl, alkylene, alkynyl, aryl, 15 alkylaryl, het er oaryl ,

al kyl heteroaryl, cyclo- al kyl, alkylcycl oal het erocycl yl, al kyl het ero-
cyclyl, substélt uteREaIRW REubsdi RiRedrsal I@ﬂcéé-ndwﬁfrt r et % ‘5
substituted aryl, gtggouﬁe&gﬁgﬁgyingsgbstHtuhgdo@ﬁﬁloamgylmoz,
substituted 20 heterocyc ; whi ch Eﬁ and ﬁ%@§>r§hgﬁl ously
present on one of B&, R6C R7 ar’Rj RR1D, tﬁ‘é{go Rbe |i k e'a ther o)
as to forma ringmahbghrean qpmz))nafhjy, cuetdRR) RS )Qr N (R )C 2t ’D) at ons
chosen fromO0, N an I's H The product

I nventi on have a %ﬁi}é{??@e‘% % Wmch S preferaﬁﬁf/k&ic—%%gaq‘g (&) { Pb?)

N(R4)C{S)N(R2) (R3), N(R2)S8(0;) (R3), 08 (0,3} (R3),
10 C(0) (R2), c(O)o(Rz), C(O)N(R2) {R3), C(=N(R3}) (R2),
C{=N(OR3}) (R2}, S(R2), S(0) (R2), S(02) (R2),

S(0,)0(R2), S{02)N(R2) (R3}; in which each R2, R3,
R4 is independently selected from the group
consisting of H, alkyl, alkylene, alkynyl, aryl,
15 alkylaryl, heteroaryl, alkylhetercaryl, cyclo-
alkyl, alkylcycloalkyl, heterocyclyl, alkylhetero-
cyclyl, substituted alkyl, substituted alkylene,
substituted alkynyl, substituted aryl, substituted
heteroaryl, substituted cycloalkyl, substituted
20 heterocyclyl; in which, when R2 and R3 are
simultaneously present on one of R5, R6, R7 and
R12, they can be linked to one another so as to
form a ring which can optionally contain one or

more hetero atoms chosen from O, N and S;

25
£) Q is H.
The products according teo the invention have a
substituent Q, which is preferably H.

30
In the  products of formula (I),  Ar-L-A is
advantageocusly: '

X
—\ )k
X%, A

35



In the products of formula (1), Ar-L-Ais advantageously: X1 X2 A 35 WO
2006/ 061493 PCT/ FR2005/ 003003 6 in which each X1, X2, X3 and X4 is

i ndependently chosen from N and C-R11, in which R11 is selected fromthe
group consi stkm@ods hsbadbdgen, N2, R2, CN, Q R2), PUXEB2Q®A003003
(O N(R2) (R3) , 05(02) (R2) , N(R2) (R3) , 5 N=C(R2)(R3), N(R2) (O (R3),
NCR2) (O O(R3),  N(R4) (O N(R2) (R3), N(R#) &(S) N(R2) (R3), N(R2) S(02) (R3),

€19 (5, Lo Rloy 19008 (57 oS By ffen )
subst it uent s fRidim aNe axed ect&dlf r oim t waighoupll ceﬁs@ﬁlefgiétﬁ Firom
met hyl , NH2, 6§§§§%tlgngqg@%r§HP§gfqgre%agggggptug@ {s R, Réw, F&)@ng RB are

each 15 |nde seéle romth

consi Stl ng of @% ogen
net hyl , OCH3PTIGR3(RTH, NHC (RIHICRE) 48R - NHC{Sd% (Bg&M3 )
q(Cr2) 2ogc_szHI LGB (R (OD) 2A0K3) c (6] GH) 2NH( o) 20M2) ¢ )
ridin- car bo
gy( N, N- di e%/mﬂ(ﬁﬁ r% %?rl‘bﬁ&)y R3zb 2N(869F?§| %d%ﬁ" q%?ye?‘ﬁg% 02 (
3- (pyrrolidi re)y{Rpropoxy(0) RPi per idkaN (RA)) RFoxy, C(=N(R3}) (R2) '
3- di th
3 (- ot hyl piHE @%ﬁ“"?%ﬁ))pr%& 307 PG S R

3- (nor phol i ns40g) Ngr8pdRp.) .25 R5 and R7 are advantageously selected fromH
and F. is preferably H 30 Preferred substituents L-A are chosen from

NH CO- NH A,
Preferred substituents R11l are selected from the group

consisting of H, ¥, Cl, methyl, NH:, OCF; and CONH:.

Preferred substituents R5, R6, R7 and R8 are each

15 independently selected from the group consisting of H,
halogen, methyl, O©OCHs;, OCF;, OH, NH,, NH(CH:):0H,
NH (CH,) ,OCH), O(CHz)COOH, O(CH;)COOH, O (CH,) ,NH (CH,) ;0CHa,
O(CH,),NH (CH,) ;0H, pyridin-3-ylcarbonylamino-, 2-(N,N-di-
ethylamino) ethoxy, 3- (N,N-diethylamino) propoXy.

20 2-(pyrrolidin-1-yl)ethoxy, 3- (pyrrolidin-1-yl)propoxy,
2- (piperidin-1-yl)ethoxy, 3- (piperidin-1-yl)propoxy,
2-(4~methy1piperazin—1—y1)ethoxy, 3- (4-methylpiperazin-
1-yl)propoxy, 2- (morpholin-4-yl)ethoxy and
3- {(morpholin-4-yl)propoxy.

25
R5 and R7 are advantageously selected from H and F.

Ré is preferably H.

30 Preferred substituents L-A are chosen from NH-CO-NH-A,
NH-80,-A and NH-CO-CH,-A. A particularly effective
combination is obtained when L-A is NHCONH-A.

Products in accordance with the invention preferably
35 have a gubstituent 2 which is selected from the group
consisting of phenyl, pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, thienyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl,




NH- S02- A and NH CO CH2-A. A particularly effective conbination is obtained
when L-A is NHCONH A. Products in accordance with the invention preferably
35 have a substituent A which is selected fromthe group consi St ng of
phenyl, pyridyb,2pg6/o6nye3 pyridazinyl, pyrazinyl PERERSPO 5£Q95903

pyr r ol yI , oxazolyl, thiazolyl, i soxazol 3§I I sot hi azol yl, pyrazolyl, WO
2006/ 061493 PCT/ FR2005/ 003003 7 i mi dazol yI I ndol yl, i ndazol yl,

benzi m dazol y enzs xazol I nd zoI Y, sqsgﬁi;tut ed.
5 More pref erJa’B’rg * cHEEN falro ané%)llilﬁ yr%%gzgmag%h?sox zol yl ,
optional ly sudmsazcbllybdand'hleeszm@nmmhﬂA ¢B W@F?léﬂvéﬁpéﬁét‘i%l&?
substituted wth a first substituent selected fromthe group 10

consi sting of alkyl, hal ogenated al kyl, al kyl ene, al kynyl, aryl, O alkyl,

O cycloal kyl, OGaryl, Ohetero- aryl, S-alkyl, S-cycloalkyl, S-aryl and

S- het er oawy| ,Moﬁélcﬁ @EéPQbP?t l ﬁznﬁzl!al m@ua&t iftrie oy ,a W@lxﬂen@ndchosen

from (Cl- C3) al kyl ,” hal ogen Cé%] ﬁ{% 15 The substituent Ais
pref erabl y su%%‘?’l‘%%ﬁjéﬂlw?ﬂ’it’aon% Y)n%u t2ht selected fromthe group
consisting of F, d, Br, I, OH S03M COOM CN, NO2, CON(RB)(R9), N(R8)
CQ(R9), (Cl-G3)al y ) St icdfRd)
(C1-C3) al kyl= Xllbﬁ?_{lgzg)u(e%&g% dsk 8 %R%égﬁta d%@&s |n {/\/m ch RB and
RO are inde- wirhient | yfcha‘senSﬁbémHue{IE1 @3)1&ICI¥>¢I (fG'P“C:%) Syl P
(Cl C3) al kyl -2, 5 ) gkkyl ar&@a:( 2 @l ky b1 S9aM aYkylhemd, when

R8 and RLQL%are SI rru%ttq;nnée:gugfh'y C?;lf erent E g{ he can beé 1?4@ 0 as to
forma ring vyl caxrhi nS-#tb¥to Pocgc gpdky Ligseh ¥Fom N, S and
0; in which I\A_;ﬂ-}S_L H gr.aqnygl kag icyEledlleal | om-eltq»slenanﬁrcﬂnletewl’a}rﬂj K; and
in which RIO is % h substituent

h 1ng optionally substituted with a

eac
chosen from (C;-Ci)alkyl, halogen and O- (C;-C3)alkyl.

15 The substituent A is preferably substituted with a
second substituent selected from the group consisting
of F, Ccl, Br, I, OH, SOsM, COOM, CN, NO,, CON({R8) (R9},
N(R8) CO(R9), (C,-C3)alkyl-OH, (C;-C3)alkyl-N(R8) (R9),
(C;-C3)alkyl- (R10), (C1-C3) alkyl-COOH, N(R8) (RS) and

20 0O- (C,-C4)alkyl-NRBRY; in which RS and R9 are inde-
pendently chosen from H, (C1-Csyalkyl, (C1-Ci)alkyl-CH,

{C1-Ca)alkyl-NH,, (C;-C3)alkyl-COOM and (C,-Cs3)alkyl-S0O:3M;

in which, when R8 and R9 are simultaneocusly different
from H, they can be linked so as to form a ring which

25 contains from 0 to 3 hetero atoms chosen from N, S and

0; in which M is H or an alkali metal cation chosen

from Li, Na and K; and in which RI10 is H or an

optionally substituted nonaromatic heterocycle

comprising 2 to 7 carbon atoms and 1 to 3 hetero atoms

30 chosen from N, O and S.

Particularly preferred substituents A are chosen from
pyrazolyl and isoxazolyl, said substituents A

phenyl,
being preferably substituted with halogen (in
35 particular F), (Ci1-C4)alkyl, halogenated (C;-C;)alkyl

(in particular CFi), O-{C1-Cy)alkyl, O-cycloalkyl,
S-(C;-Cs)alkyl, S-cycloalkyl, halogenated O- (C1-Cq) -
alkyl, and halogenated S- (C1-Cq)alkyl.



optionally substituted nonaromati c heterocycle conprising 2 to 7 carbon
atons and 1 to 3 hetero atons 30 chosen fromN, 0 and S. Particularly
preferred substituents A are chosen from phenyl, pyrazolyl and isoxazolyl,
sai d substituW@t 20A6/P6EiLAG3pref erably substituted wRE AR/ PPH08S
particular F), (Cl-C4)alkyl, hal ogenated (Cl1-C3)alkyl (in particular CF3),
0-(Cl-A)al kyl, Ocycloal kyl, S (Ci- C4)asl kyl, S-cycloal kyl, hal ogenat ed
0-(Cl-C4)- al kyl, and hal ogenated S-(Cl-C4)al kyl. WD 2006/ 061493

PCT/ FR2005/ 003003 8 A preferred substituent A is _a phenyl substituted

with 0, 1, 2B Brefiegred substhituents Xeleche@beryh SPsfriswF et onst_ting
of alkyl, halggepated al kyl ralskyh@Rg i thedithy mdle e £1Cmaltd .group

O cycloal kyl, Oaryl. “0-heteroaryl, S-alkyl, S- yclg ;Xkl’ -.ar

S-het er oaryl ; CeREhSbERAg 6t i Gy suB@%?%ﬁ?@He&i t % sub<t ']fﬂé?ﬁ‘ethosen
f&fﬂ (8{'- @%aéiﬂyalrm&tga\lll %g%?:ggl)p ( gb—@&k@rléggll ; %?dyﬂoiﬂkxer& | , oGty SO8BM
(Cl- C3) al kyl - S?’?@E}FY% Cl- cs)%%%%lo), %“ﬁX%‘%%ﬁ ~ “coort NRB) (Ro)
O (C2- 4) al ky$-~-RIGROYL ; | mavhi teiRy cpridbie sudepebdead| witiosen from
H (Cl1l-C3)al = al kyl -CH, z al kyd - -C3 LOOM 15
(Clf 3) al%(yl %ﬁﬁ%ﬁ?ch!&%ﬁgﬁ R(S%ﬁg{ﬁ?% a(?de1 Hg?%llﬁ%heozj?imcﬁff'erent
fromH, they @afibé&:l ahkel; s@ndasFt o For % r #ng LompFPM ngtPPUm o 3
hetero aj gms nyehosen dawpmdd, (dj)and Sinirs b elioM i's H{of- &y adldedl HoH et al

Subst 1t ut ed riSHaronBEFEL FERE GRIEY e (Corpr SHng 2 FE ) cAFBoT AR and 1
to 3 heterocaioons RHRseNRDBI omON, (@ -agblaBkyl-N{(R8} {(R9); in which R8
and R9 are independently chosen from H, (C;-Ci)alkyl,
_ {C1-C3)alkyl-OH, {C1~C3)alkyl-NH,, (C,-C3)alkyl-COOM,
15 {C;-Cs)alkyl-SOsM; in which, when R8 and RS are
simultaneously different from H, they can be linked so
as to form a ring comprising from 0 to 3 hetero atoms
chosen from O, N and S8; in which M is H or an alkali
metal cation chosen from Li, Na and K; and in which R10
20 1is H or an optionally substituted nonaromatic
heterocycle comprising 2 to 7 carbon atoms and 1 to 3

hetero atoms chosen from N, O and S.

The products of examples 1 to 104 are advantagously the

25 subject of the present invention.

A product in accordance with the invention may be in

any one of the following forms:

30 1) nonchiral, or

2) racemic, or
3) enriched in a stereoisomer, or
4) enriched in an enantiomer;

35 and may be opticnally salified.

A product in accordance with the invention may be used

for producing a medicinal product that is useful for



The products of exanples 1 to 104 are advantagously the 25 subject of the
present invention. A product in accordance with the invention may be I n

any one of the followng fornms: 30 1) nonchiral, or 2) racemc, 3)
enriched in awet2oe6/e6m®s3 or 4) enriched in an en%@it/fwﬁé@%%@:i may be

optionally salified. A product in accordénce with the invention may be used
for producing a medicinal product that useful for WO 2006/ 061493

PCT/ FR2005/ 003003 _. 9 ~ Lreati t.ho al t rtj cul e
cancer, or a-tT3eiRZ RePA h&’q %l%%&er"’l'etg%%‘t i (131?1 %%gﬁgpéggntgs% such as
psoriasis, chwonacdistharnmatdletedade ral des¢gutatirar ofe rriQggmesis

rheumat oi d aréﬁi@ﬂt A s@;?‘ita's(isS r@ﬁiﬁBHQét hi’mfféﬁﬁ§t1§nsaré§§1&'ﬂaﬂéﬂ antile

henmangi ona. inventi'on also relates to the therapeut

conposi ti ons 3Bj r@%%mnacd&wm@t?b‘it M ERId e 4 orft ghgtic

conbi nati gn wWdds o phiPRoes£a1 & Vs dPcahs ept abh€af¥ €l pi Rehangtomdl ng t 0
the chosen node of = adm ni stration. The pharmaceutical composition nmay be

in solid or liquid formor in the formof |iposomes. Among the solid
conposi ti ons,THenpieseay :lbﬁrelmd.@rofalléopm&dms oeb athe ddysiArE b

tablets. Solid formg tha [ fecte p gcd d gprdi um of
the stomach &Y O él n&m%d% rﬁc)ngadt \I%aé orach’sf %ér%éﬂliﬁbe carriers used
for the soli drﬁ(ﬂntmcunnm s i popdrimiaddicar withyi nér alPhegmacend iGad as

phosphat g5 or, &ar teesexaQ QEnef aPécQ@st& d§artrol efRe SUGh % | A6BOSSE
cellul oses, starch or pol yrrers The consi st .of sol utb ons, of
suspensi ons (ﬁdn@fnlcﬁtg:ﬁ&:éqrbnsT qrhég,harmaceutlca compositicon may be

in solid or liquid form or in the form of liposomes.

: Among the solid compositions, mention may be made of
15 powders, gelatin capsules and tablets. Solid forms that
. are protected with respect to the acid medium of the
stomach may also be included among the oral forms. The
carriers used for the solid forms consist in particular

of mineral carriers such as phosphates or carbonates,
celluloses,

of
They

20 or of organic carriers such as lactose,
starch or polymers. The liquid forms consist
solutions, of suspensions or of dispersions.
contain, as dispersive carrier, either water or an
organic scolvent (ethanol, NMP or the like) or mixtures

25 of surfactants and of solvents or of complexing agents

and of solvents.

The liquid forms will preferably be injectable and, as
a result, will have a formulation that is acceptable

30 for such a use.

Acceptable routes of administration by injection
include intravenous, intraperitoneal, intramuscular and
subcutaneous routes, the intravenous route usually

35 Dbeing preferred.

The administered dose of the compounds of the invention
will be adjusted by the practitioner according to the



contain, as dispersive carrier, either water or an organic sol vent
(ethanol, NWMP or the like) or mxtures 25 of surfactants and of solvents or
of conpl exing agents and of solvents. The liquid fornms will preferably be
injectable amnmlo 2806A06288Bt, Will have a fornul ati dCT/HER20854222003DI e

30 for such a use. Acceptable routes of adm nistration by injection
i nclude intravenous, intraperitoneal, 1 Pafruscul ar and ~ subcut aneous

routes, the intravenous route ysuall 5 being preferred he,_adnipnistered
dose of the coWpbTndt of? r?fé“isiljr'\]‘?ﬁ?ﬁli%h %\ﬁ I I%Ihﬁe §8§&§P@d %§Jt ht-é({51 e
practitioner asecdidiag 66 the WX £606/ 061493 PCT/ FR2005/ 003003 - 10 route

of admnistration to the patient and to the condition of the latter. The

conmpounds of the present invention may be 5 administered alone or as a
m xture with Théer compouesiscercbgents ARPAGSThe FEBEMICEoNBRYat i BRs,

mﬁnti on may bﬁir{ﬁfxﬂf?@éfed?l %glo%%ngoﬁgler&tsshbandldimmet: ?Nh@h cystiger 10
phospham de, nel phal an, 1fosfam de, chlor ucil, . husul fan,. thiotepa,
pr edni nust i nEREEFFRRT n29e N ghus A se‘ﬁif‘st i%s@%r%ptcﬁ‘gi]ﬁﬁmﬁong’
decar bazi ne, mdraimz®| iy dss mHAeasbazi ne and hexanet hyl nel am ne; 15

pl ati num derivatives, such as in particular cisplatin, carboplatin or

oxaliplatin; antibiotics, such as in particular bleonycin, mto- nycin or

dacti nonyci nje 2Glkgritatnimy ot Latgdmzsa,genj[as;d sucim as partgganlisgul arcyclo-

V'nblaStiEe1'W'Bﬁ&éﬁﬂéﬁ%dé@rm%éiﬁfhlgﬁporgkgbﬁﬁmgﬁe, chlorambucil,
busulfan, thiotepa, prednimustine, carmustine,

lomustine, semustine, streptozotocin, decarbazine,

temozolomide, procarbazine and hexamethylmelamine;

15 e platinum derivatives, guch as in particular

cisplatin, carboplatin or oxaliplatin;

» antibiotics, such as in particular bleomycin, mito-
mycin or dactinomycin;

20

¢ antimicrotubule agents, such as 1in particular

vinblastine, vincristine, vindesine, vinorelbine or

the taxoids (paclitaxel and docetaxel);

25 e anthracyclines, such as in particular doxorubicin,
daunorubicin, idarubicin, epirubicin, mitoxantrone

or losoxantrone;

e inhibitors of group I and II topoisomerases, such as
30 etoposide, teniposide, amsacrine, irinotecan, topo-

tecan and tomudex;

¢ fluoropyrimidines such as 5-fluorouracil, UFT or
floxuridine;

35

¢ cytidine analogs such as 5-azacytidine, cytarabine,

‘gemcitabine, 6-mercaptomurine or 6-thioguanine;



the taxoids (paclitaxel and docetaxel); 25 anthracyclines, such as in
particul ar doxorubicin, daunorubicin, idarubicin, epirubicin, mtoxantrone

or | osoxantrone; inhibitors of group | and Il topoisonerases, such as 30
et oposi de, t amd pRSOELY6BEBRCTi ne, irinotecan, topo- REARRIMP fGHERAE;
fl uoropyri mdines such as 5-fluorouracil, UFT or floxuridine; 35 cytidine

anal ogs such as 5-azacyti di ne, cytarabiﬁ%% ~gencti tabi ne, 6-nercaptonurine

or 6-thi oguani ne; . WD 2006/ 061493 PCT/ FR2005/ -~ 1

anal ogs such ‘as PETHISIRE i AL EYTar EBFEea%r pe?ﬁ%:é%g%é:ﬁinriejcaﬁosp%;%

met hot r exat e andf hwdamlcimei phosBhatvari ous enzynes and conpounds such as
L- aspar agi nase, hydroxyurea, trans-retinoic acid, suramn, dexrazoxane,
am fostine, herceptin and also estrogenic and androgeni c hornones; 10
anti vascul ar *agerthatrsrase durd vEel s orctdinbret a- statin or of
colchicing, and prodrugs thereof. It is also possible to conbine radiation
treatment with 15 the conpounds of the present invegtion. These treat-
ments can be *adiHii%t ed sEPEPSReoustPe sepaPEPEFYYSr  s&4Thti alF. The

treatment will he adjasiethdye t hehy@ragyiuteaner taeasrdiengnbdct hedidease to
be treated. 20 The pr.oducts of the inventi u n r
I nhi biting cert£Q¥4ﬁ%ﬂﬁué5x$&f€xﬁ?%2 gﬁéﬁgggﬁﬁg-Aﬁ?%?%FFQEA%9%A§§%§ FLT1,

FGFR and VEGF- Resrmdeémiasemd androgenic hormones;

10
e antivascular agents such as derivatives of combreta-

statin or of colchicine, and prodrugs thereof.

it is also possible to combine radiation treatment with
15 the compounds of the present invention. These treat-
ments can be administered simultaneocusly, separately or
sequentially. The treatment will be adjusted by the
practitioner according to the disease to be treated.

20 The products of the invention are ugeful as agents for
inhibiting certain kinases. KDR, Tie2, Auroral,
Aurora2, FAK, PDGFR, FLT1l, FGFR and VEGF-R3 are kinases
for which the products of the invention will be
particularly useful as inhibitors. Among these kinases,

25 KDR and Tie2 are preferred. Among the products of the
invention, the products of general formula (I} in which -

X is a nitrogen atom are preferred as inhibitors of

KDR, Tie2 and FaK.

30 The reasons for which the latter kinases are chosen are

given below:

KDR

35 KDR (Kinase insert Domain Receptor), also called VEGF-RZ2
(Vascular Endothelial Growth Factor Receptor 2), is
expressed essentially in endothelial cells. This
receptor binds the angiogenic growth factor VEGE, and



for which the products of the invention wll be particularly useful as

I nhi bitors. Anobng these kinases, 25 KDR and Tie2 are preferred. Anong the
products of the invention, the products of general formula SI) i n_whic
is a nitrogenwat2006y06pteBerred as inhibitors of KEFL/BR2QOBABOEIR3 30
The reasons for which the |latter kinases,are chosen are given bel ow KDR
35 KDR (Kinase insert Domain Receptor), al'so called VEG--R2 (Vascul ar

Endot hel i al W h Factor cepto X d al hy, in
endot hel i al %}19 TR, *fii's rgge%t or£%l%%%uét?3ﬁ05 %g%g%gmlgégfgé\?h bé(ct oreVEGF

and WO 2006/ OmmamﬁFI@ZOO&@03@@3aceliglatrhu]§1§@$%e§°§’§lél + r&heRTEt i on

si gnal medi at 83t il | pingbel beciRuEcabt UbBGFkRpasmIdaL D,
Direct inhi bﬁll%l%?g?he ki nase a%t | l?nt 3 R FI'% nmakes it OSSI ble to
p

decr ease t he BPewbhdaohCollesiFicGGeridid sP ﬁn%m?ﬁ‘én s M =18 olgenous VEGF
(Vascul ar sEndgh belgrdlserfdcoWbl Faedfsnod St vaEF et vabenlEancenddesehi h,

1996, . 56, 3540- 3545) , Th d tg.at |

ist n VEGE. RAHRIGAt BACHER) autSe il 06 R ic o RaSha e “orsdt Tod% 56, °p

1615- 1620) . Thel 1058/EGE-.R2 s4@ceiasn) .apPhass pupdeae Wasf (HRGTAL T3t iUl t s

other than thal Lelgiefibe (I8 ANoUeERke amidafldy ohil VEGEr Cansemuent !y,
n h

a selective i activity of - shoul d Shﬁ_lW only
slight toxici€sncas |Readdrehon L896hi sVednt P&l r(ﬂ e %61 & Heé B)rani

angi ogenhg PIREEES T2 r?é@@f:téi?sﬁ b&a&légwthé*@tnbhEunewbﬁSilrﬂradlﬂﬂEGz
contributes to the survival of urmr cel after, chenpt her 1%3
stjlr‘f"e itors wth

r adi ot her apy Cthfter FRARnGhath e i teil i &P WILPIRDEE | ﬁ‘ﬁ

ot her VEGF. Consequently, a selective inhibitor of the kinase
activity of VEGF-R2 should show only slight toxicity.

15 In addition to this central role in the dynamic
angiogenic process, recent results suggest that the
expression of VEGF contributes to the survival of tumor
cells after chemotherapy and radiotherapy, underlining

the potential synergy of KDR inhibitors with other

20 agents (Lee et al., Cancer Research, 2000, vol. 60,

p. 5565-5570) .
Tie2

25 Tie-2 (TEK) is a member of a tyrosine kinase receptor
family, that is expressed essentially in endothelial
cells. Tie2 is the first receptor with tyrosine kinase
activity for which both the agonist (angiopoietin 1 or
Angl) which stimulates autophosphorylation of the

30 receptor and the cell signaling [S. Davis et al. (1996)
Cell 87, 1161-1169] and the antagonist (angiopoietin 2
or Ang2) [P.C. Maisonpierre et al. (1997} Science 227,
55-60] are known. Angiopoietin 1 c¢an synergize with
VEGF in the final stages of necangiogenesis [Asahara T.

35 Circ. Res. (1998) 233-240]. Knock-out experiments and
transgenic manipulations of Tie2 expression or Angl
expression result in animals which exhibit wvasculari-
zation deficiencies [D.J. Dumont et al. (1994) Genes



20 agents (Lee et al., Cancer Research, 2000, vol. 60, p. 5565-5570). Tie2
25 Tie-2 (TEK) is a nenber of a tyrosine kinase receptor famly, that is
expressed essentially in endothelial «cells. Tie2 is th flrst (? %

with tyrosi newki 2086/06t¢P¥ity for which both the agdff %91@(%?63‘% @ in 1
or Angl) which stinulates autophosphory]ation of the 30 receptor and the
cell signaling [S. Davis et al. (1996) Il 87, 1161-1169] and the

ant agoni st ( opoigetin 0 g2) Co. Mai;senpi prées et @e21(1987)
Sci ence 227, aﬂ%é “ar el ﬁgv\n&lgé‘%\n |aor[d(:))| etin 1 can synergize with VEGF in

the final stalegl oilﬁ@ban“gh@gbhééﬂélg[ %aﬁ&ﬂé O 3F0HRE 199885 °
233-240] . Knogk- QU oHRIIHBRANS AR  bEansg@enkengBei pﬂbmimnefofTiﬁebZ

expression or Angl éxpréssign_result in aninals.wj gh exg I.bi_t C)as% ari -
zation defi cimtFiesiFDEFSeDidGHt T FEOTAVGH 2 EBARE WD 2 e 08 Tag

PCT/ FR2005/ 003993 recrl3 tnieit 8ndl89it 4980t homl @f Swhie (1@86%leelWitgy,

1171-1180]. The bi nd| ng of . An Its p sul n
aut ophosphorﬁ%’f’r@ﬁ oF t%dm%&%%&aor{%u%&gf 'Ié)éJZI§ Eﬁ%se::s %%?e%??%? f or

neovascul ar i zatritonilance akso ttor Satheat ter uppderbandtaht & B¥t 9dn et he
vessels with %Lﬁ:[e;} C%E?Eeﬁ”%éé@%’ié‘ TS e, eMQ%'sb?: ilhese pheagnenarss7)
an

contribute to mat ur ati on t he stabil of t he Cl%vr\i'{% fgrllrmed vessel s
[P.C. Misonpfetencet2af, £3969) - ééiﬂeﬁé‘eaéz? Y1 8017 15hP Ry 11997) J.

Cin. Inygst.;48, 190, 2872204282048 @,aﬂ Ibi. N (R99E19FHAPNIS %32382&3@834

have shown an inhibition of turm h_and _as | z Reand glgo a
decrease i'n IRAHF nefiSMEses Jr'FE):{'/ i fect fg‘gh?%or JFﬂﬁget(::t i ons of the
extracel | ul arvachmﬂla[riﬁaﬂ'i@a Zaﬁa[ela)lspn Brédssteasmoinadgng metastases

in adenoviral infections or injections of the
extracellular domain of Tie-2 {Tek) in breast tumor and
15 melanoma xenograph models.

Tie2 inhibitors can be used in situations where
neovascularization occurs inappropriately

diabetic retinopathy, chronic inflammation,
neovascularization due to

{i.e. in

psoriasis,

20 Kaposi’s sarcoma, chronic

macular degeneration, rheumatoid arthritis, infantile

hemangioma and cancers).

FAK

25
'FAK (Focal Adhesion Kinase) is a cytoplasmic tyrosine

kinase that plays an important role in the signal

transduction transmitted by integrins, a family of
heterodimeric cell adhesion receptors. FAK and the

30 integrins are colocalized in perimembrane structures

called adhesion plagues. It has been shown, in many
cell types, that the activation of FAK and
and in .

phosphorylation thereof on tyrosine residues,
particular autophosphorylation thereof on tyrosine 397,
35 is dependent on the binding of integrins to their
extracellular ligands and therefore induced during cell
adhesion [Kornberg L, et al. J. Biol. Chem. 267(33):
23439-442. (1992)]. The autophosphorylation on tyrosine



15 mel anoma xenograph nodels. Tie2 inhibitors can be used in situations
where neovascul ari zation occurs inappropriately (i.e. in diabetic
retinopathy, chronic inflammtion, psoriasis, 20 Kaposi's sarconmm cgroni C
neovascul ari zuoi a06Ye61493macul ar degeneration, r he‘iﬁf‘é{%ﬁ%"%f@l‘???? ,
infantile henangi oma and cancers). FAK ,25 FAK (Focal Adhesion Kinase) is
a cytoplasmc tyrosine kinase that playsS an inportant role in the signal

t ransducti on nsm-tt by_| LDS, f.am f er o mefh&c eet |
adhesi on rece}tr’)%?)lr sg% FA andr%#eg%%h:g%t. e%rli%%%%%ﬁé&co?gggl i zegﬁi

peri menbr ane syrostuoee&ineaslel, euahe¥ian i§isaties. IPFapls (56 @ﬁ&m?ti n
many cel | types, ybhat d.he agfjiation. of sk ead, pbosphanybatien aher eof
on tyrosine residues, and in _particular aut ophos%?gryl%\t i onct!EerLeﬁ)énon

tyr osi ne. 397, M3k j sCekbend®t®lon *he bt hiatflr of 17 fiteyri st o Thei

extracel | 4 ar%ﬂuégﬁﬂéﬁy@@@'et pakefar e yrskines 82| nghael Irecagtigsingn {h®r nber g
L, et al. J. Biol. em 267(33):. 23439-442. .(1992)]. -

aut ophosphor y¥a0% o A%GR o@%ﬂgé% 29(3‘6’2/ 6€§H§égéﬁ%8gf§?86§00%en-s 14 397
of FAK repr esest svat bbmdolg ttid erdsr aadotMis? kiyasei petbwaysenvivedia its

SH2 domai n (Schal| er : I L-01BieQlratidn LRI e FerlW4,aXi ng et
al . Ml. celt? Q%I?S%Fr§%39ggf?1%gﬁo.l Sr gacannt hen 5 phosEhor | at e FAK
on tyrosine 9¢Btuxdus I78or ui’Bbngdilhe 189H2 AHPERIPIFDL &itn &hd i"#}‘?ﬁi ng, in
certain ggll sBioﬁ’ﬁ:*i Valdion gfoihe mas and-MAP, kivpase; pathbagptevolared in

the control of cell proliferatio Schl_agpf e a t Uy o P72:mf86- 791,
1994: SChIaed$éQt%¥faP} ppba;. ghém. f%ﬂq 33§%9 EBngﬁ {997§..
activation of FAK can also induce the jun NH;-terminal

kinase (JNK) signaling pathway and result in the

progression of cells to phase Gl of the cell cycle

15 [Otkay et al. J. Cell. Biocl. 145: 1461-1469, 1999].
{PI3-kinase) also

Phosphatidylinositol-3-OH  kinase
and this interaction

binds to FAK on tyrosine 397,
could be necessary for the activation of PI3-kinase
Usa 91: 10148-

£33-544,

[Chen and Guan, Proc. Nat. Acad. Sci.
20 10152, 1994; Ling et al. J. Cell, Biochem. 73:
1999]. The FAK/Src complex phosphorylates various
substrates such as paxillin and pl30CAS in fibroblasts
[Vuori et al. Mol. Cell. Biol. 16: 2606-2613, 1996].

25 The results of many studies support the hypothesis that

FAK inhibitors could be useful in the treatment of

cancer. Studies have suggested that FAK may play an

important role in cell proliferation and/or survival in

vitro. For example, in CHO cells, certain authors have

30 demonstrated that overexpression of pl25FAK results in
an acceleration of Gl to S transition, suggesting that

pl25FAK promotes cell proliferation [Zhao J.-H et al.

J. Cell. Biol. 143: 1997-2008, 1998]. Other authors
have shown that tumor cells treated with FAK antisense

35 oligonucleotides lose their adhesion and enter into

apoptosis (Xu et al. Cell Growth Differ. 4: 413-418,
1996). It has also been demonstrated that FAK promotes

cell migration in vitro. Thus, fibroblasts deficient



10 Bi ophy. Mdl. Biol. 71: 435-478, 1999; Schlaepfer and Hunter, J. Biol.
Chem 272: 13189-13195, 1997]. The activation of FAK can al so induce the
jun NH2-termi nal kinase (JNK) signaling pathway and result in the
progressi on oRoc2b0E/061phdse GL of the cell cycle BEFTARRRROBIOKI00Y,
Cell. Biol. 145: 1461-1469, 1999]. PhOSPg‘IatIdW I nosi tol -3-CH ki nase
(P13-ki nase) also binds to FAK on tyrosthe 397, and this interaction

Id b f. fo aP
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16: 2606-2613, 1996 he results of many studi ef{ up%ort t he h%t)ot hesi s
that FAK .nrﬁlmt%%mm%db@u%ﬁwr?ﬁsma Ptedffrent Vot udi es

have suggest efl, t hat 1 FAK dBsh o aymn | goor-tsant wbeltnmﬁﬂewaasfmratlon
and/ or surviv i vitro. For el rt t have
30 denonstrat t“ﬁﬁ Evére&‘drn@&m 8f‘hplagg_%$est }Q)e ﬁa%}g%]cﬂratlon
of G to S treeln:mgamn s gedlhé ngnt haellplaﬁﬁAKegugﬁﬁt@gldelmlqm'acmqrér ation
[ Zhao J.-H ety .1t:110 % ehalfb@on gfflw %ggka%%%%’s 1998) . Ng:ﬂﬁé aulgor s

have shown tHa um)r s treat e K anti sense 35 oligonucl eoti des
| ose their atﬂ?@sﬁcﬁpfana-"@ﬁﬂ er FYREEXRERPIHRT s AXUFBK a7 €80 o

Differ. 4 41371418 or 1986}mmlah %’ﬁ:x@ﬂ S PeecdEI®Nstbabedst hdigraAl opr onot es
Lent WO 2006/ 061493

cell magration in vitr Thus brobl ast o

PCT/ FR2005/ 0630085 - 3 18for 1Ty ‘é@éb‘?‘é‘%sP% %Klnkﬁé‘&oﬂf RF £ 2% e{'m bit a
r ounded nprpla;élag)prcﬂlﬁdi@‘ﬁlcurem&anigra:teidm nMgrashpnceld tgpgensdn o
chemotactic %& q_ts and theset%%%ec%ax has a potential role in

suggests
neoplastic processes. A recent study has effectively

15 demonstrated an increase in the proliferation of tumor

cells in wvivo after induction of FAK expression in

human astrocytoma cells [Cary L.A. et al. J. Cell Sci.

109: 1787-94, 1996; Wang D et al. J. Cell Sci. 113:
4221-4230, 2000]) . In addition, immunohistochemical
20 studies of human biopsies have demonstrated that FAK is

overexpressed in prostate cancers, breast cancers,
thyroid cancers, colon cancers, melanoma cancers, brain
cancers and lung cancers, the level of FAK expression

being directly correlated with tumors exhibiting the

25 most aggressive phenotype [Weiner TM, et al. Lancet.

342 (8878B): 1024-1025, 1993; COwens et al. Cancer
Research. 55: 2752-2755, 199%5; Maung K. et al.
Oncogene. 18: 6824-6828, 1999; Wang D et al. J. Cell
Sci. 113: 4221-4230, 2000].

30
Definitions
The term “halogen” refers to an element chosen from F,
Cl, Br and I.

35

The term “alkyl” refers to a linear or branched,
saturated hydrocarbon-based substituent having from 1
to 12 carbon atoms. The wmethyl, ethyl, propyl,



are elimnated by reexpression of FAX [DJ. Sieg et al., 5 J. Cell, Science.
112: 2677-91, 1999]. Overexpression of the CGtermnal donmain of FAK ( FRNK)
bl ocks the elongation of adherent cells and reduces cell mgration in
vitro [Richardsopodes/aadafParsons J. T. Nature. 380; B3B/FBRIN0IODGBI003
Overexpression of FAX in CHO or COS 10 cells or in human astrocytoma cells
pronotes mgration of the cells. | nvol vefreit of FAX in the pronotion of

cell proliferatio d mgration jn n el] t ;o A ests
Chat Pak has Boperarteam Do v bt ntdRERL oA nd bl r SUPRESE D
effectively 15, Defbnstnpat echyh, | ngregesd i n Lheephylbibyati ok ohethyvbr

cells in viv fter Ln ' F X s [ ' uman cells
[Cary Lia otpiyEy SEAPFhEERuel 0% PRLSERYckBoy i AR ARMAAIE 25
Sci. 113: 42MepgB0, 2008tdinathudpreewl. i nminckbsiseeniloal 202%Xtidi es of

human bi ogsi es_Jiave, 1rateddihal Jevty1S QverRyDhessed in-daxioslate
cancers, breast cancers, " thyroid cancers, Cﬁl on canc%?s, m | anonma .cancers,

brain cancer@itank | ind-ehReEREIPYRELY eREPTYL - FAR &I ' BEi g
directly corngimfed widdy T umirsienyi bidndig ddieAb nostbagignessive ghenot ype

[Weiner TM et al. Lancet. 2 (8878):.21024-1025, 1993; Omens et al.
Cancer ResedPtalPLas °zt$5az‘ Z%é%yf 1%‘@%%121\)5%?@: K. et al. Oncogene. 18:
6824- 6828, 1999; Wang D et al. J. Cell Sci. 113: 4221-4230, 2000]. 30

Definitiogs e term"h " ok ef eLemenghoser HrAdhea O, Br
and 1. gBThér ertrtn%'rg']l ky?hggggg?s t%ége ?ngdabr gr braﬁched, saturateed

hydr ocar bon- based o thagrd hasubgtityent having one or more

unsaturations and having from 2 to 12 carbeon atoms. The
ethylenyl, l-methylethylenyl, prop-l-enyl, prop-2-enyl,
 Z-1-methylprop-l-enyl, E-l-methylprop-i-enyl, Z-1,2-di-

15 methylprop-l-enyl, E-1,2-dimethylprop-l-enyl, but-1,3-
dienyl, 1-methylidenylprop-2-enyl, Z-2-methyl-but-
1,3-dienyl, E-2-methylbut-1,3-dienyl, 2-methyl-
l-methylidenylprop-2-enyl, undec-1l-enyl and undec-
10-enyl substituents are examples of an alkylene

20 substituent.

The term *alkynyl” refers to a linear or branched
hydrocarbon-based substituent having at 1least two
unsaturations carried by a pair of vicinal carbon
2% atoms, and having from 2 to 12 carbon atoms. The
ethyﬁyl, prop-l-ynyl, prop-2-ynyl and but-1l-ynyl
substituents are examples of an alkynyl substituent.

The term “aryl” refers to a mono- or polycyclic

30 aromatic substituent having from 6 to 14 carbon atoms.
The phenyl, naphth-1-yl, naphth-2-yl, anthracen-9-yl,
1,2,3,4-tetrahydronaphth-5-yl and 1,2,3,4-tetrahydro-
naphth-6-yl substituents are examples of an aryl
substituent.

35
The term “heterocaryl” refers to a mono- or polycyclic

hetercaromatic substituent having from 1 to 13 carbon
atoms and from 1 to 4 hetero atoms. The pyrrol-i-yl,



to 12 carbon atons. The nethyl, ethyl, propyl, WO 2006/ 061493

PCT/ FR2005/ 003003 - 16 1-nethylethyl, butyl, 1-nethyl propyl,
2-met hyl propyl, 1,1-dinethylethyl, pentyl, 1-methylbutyl, 2-nethyl- butyl,
3- et hyl butylwoladeédyoetpyspropyl, 1,2-dinmethyl- propyt/FR2005/003003

2, 2-di net hyl propyl, 1-ethyl propyl, hexyl, 5 1-nethyl pentyl, 2-nethyl pentyl,
1l-ethyl butyl, 2-ethyl- butyl, 3, 3- dineth%?bntyl heptyl, 1-ethyl pentyl,
octyl, nonyl, decyl undecyl d cy stl ents are, e of an
al kyl substitH%ﬁ%?Y o~ Yhe ﬁ@?ﬁglﬂ%yﬁ%ﬂ 'UFX ers b ﬁy}rnéﬂuagggﬁgﬁched
hydr ocar bon- bagggoFybst i t ueniabaviylg one ieoxwpcd ylynsat ursttiloreszaind havi ng
from2 to 12 bon_atons. The _eth |_ethyl eny, 71 -enyl,
prop- 2- enyl fgﬁ En%?h@?%&%&)loéﬁé gzgﬂ¥hﬁe%k &E% %P én:%éEfégéﬁy 15
met hyl prop- | -eywidyE- 1, 2-mhmetddybr op- |p3e:rgr¢:.n>bhx 1 3. ijlwlazmyl

1- net hyl i deny. eny| | - bu 1ndazol

E- 2- nethysbutiﬁ§é§¥#z %enfé[%QQE%@M ne%ﬁ?é?gbﬂ§§g§%plé enyl , . &%p | - enyl
and undec- 100%1’#%/4m35<1m3rﬂ,lent §?eﬁf3é1@]alﬁ;p4 es DB Kyl én%:}/

substituent. JdhendL5191 abkinWcrifgfier subst atheAear adfe biennbbsds of a

hydr ocar bon- g?sed substlhgggt haV|ng at least two wunsaturations carried by
a pair of vi dSERTBEEHorF tand having from2 to 12 carbon atons.

The ethynyl, prop-1l-ynyl, prop- 2. ynyl and but-Il-ynyl substituents are
exanples f al kynvl s ue Jh " Y fe t.o. a@ng- or
polycycllg gglargﬁh I C ggggf%tdgé han%fg€% o EEtoq:%4 %grﬁgh gtons The
phenyl, naphtdivaldnt naphrh-orhgr, ah@hrmh@-le O, S and Se are
1,2,3, 4- t et r afydronaphii-HS-nde And a{ltc%m3 4-tetrahydro- naphth-6-yl

substltuents are "exanpl es of an aryl

The term veycloalkyl” refers to a saturated or

15 partially unsaturated, c¢yclic hydrocarbon-based sub-
stituent having from 3 to 12 carbon atoms. The
cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,
cyclopentadienyl, cyclohexyl, cyclohexenyl, cyclo-
heptyl, bicyclo[2.2.1]heptyl, cyclooctyl, bicyclo-

20 [2.2.2]cctyl, adamantyl and perhydronaphthyl

substituents are examples of a cycloalkyl substituent.

The term “‘heterocyclyl” refers to a saturated or
partially unsaturated, cyclic hydrocarbon-based sub-
25 stituent having from 1 to 13 carbon atoms and from 1 to
4 hetero atoms. Preferably, the saturated or partially
unsaturated, cyclic hydrocarbon-based substituent will
be monocyclic and will comprise 4 or 5 carbon atoms and

1l to 3 hetero atoms.

30
The term “substituted” refers to a substituent other
than H, for example halogen, alkyl, aryl, heteroaryl,
cycleoalkyl, heterocyclyl, alkylene, alkynyl, CH,
O-alkyl, O-alkylene, O-aryl, O-heteroaryl, NH.,

35 .NH-alkyl, NH-aryl, NH-heteroaryl, SH, S-alkyl, S-aryl,
S(03)H, 5(0;) ~alkyl, S{0;) -aryl, SOzH, S0Os;-alkyl,
S0;-aryl, CHO, c{0) -alkyl, Cc(0)-aryl, C(0) OH,

C(0)0-alkyl, C(0)0O-aryl, oC(0) -alkyl, oCc{0) -aryl,




substituent. 35 The term"heteroaryl” refers to a nono- or polycyclic

het eroaronmati ¢ substituent having from1l to 13 carbon atons and from1l to
4 hetero atons. The pyrrol-I-yl, WO 2006/ 061493 PCT/ FR2005/ 003003 - 17
pyrrol -2-yl, wyrzot680§1493uryl, thienyl, imnidazolylPCT/B&AA54003¢0%z0l yl,
i soxazolyl, isothiazolyl, 1,2 ,4-triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, pyrinidyl pyrazTr@% " 1,3,5-triazinyl, 5 indonI

benzo[ b] furyl o[b]thl |y ’ yl, azapndahy
qui nol ylI , |séaU% ?Bé%gﬁ g%ﬁ% acrldf?ﬂgL%%t?%ggnts arghexanples of
a heter oarylmbs)tmneml NHCTI@é aeyi, " BEt ey nabtyy epsr 9 an at

| east dlvalq$h: pmother than carbon. N, 0, S and Se are exanples of a
het ero at om € term"cycloal kyl" refers to a saturated or 15 partially
unsat urated, cyclic hydrocarbon-based sub- stituent having from3 to 12

carbon at gns Th@epr&dm%@@rél@a&rdmgleauwé 1ﬁ56‘§h@@©ﬂt )tlan ®yc lpoperteny | |
cycl opent adi enyl ,” cycl ohex cl ohexen cIo

bi cycl of 2. Z.HQkﬁﬁyICOEVEPﬁéePﬁ greyet 2 205?% %él QQfWﬁﬁﬁgﬁ and
per hydr Onaph@nﬁem@bsthﬁﬂeat s:arm exmrphtesabé &uwch@d’m@dl pabdt iftaren
The term "het cl rs at at ed,
cyclic hydroég} % é§ % stl %en?éﬁgégﬁ fron1@é?%%{3qggr6%%@%tons
and from1 t(res@ewei,er@haufon@anm@fe:rcatﬂtyltutl@ gat LinieatdpnpLti 415
unsatur af gd, Jeyld ¢ frydg %arPﬂ{?eHél%H S&DStf Als Widde hevR¥mEydde and

wi |l conprise 47or cargon atonms and é hetero atons.
preparlng the compounds clalme

Method a:

Scheme 1




30 The term "substituted" refers to a substituent other than H, for
exanpl e hal ogen, al kyl, aryl, heteroaryl, cycloalkyl, heterocyclyl,

al kyl ene, al kynyl, OH,  Oalkyl, Oalkylene, OGaryl, O-heteroaryl, NH2, 35
NH al kyl , NHwoytoobbéeeesoaryl, SH, S-alkyl, S arWGT/@:(Q%/‘{Qj%O%OZ)
-al kyl, S(02)-aryl, SOBH, S03-alkyl, S03;aryl, CHO, C(O-alkyl, C(0)-aryl,
CCOM™MH, C(OO0alkyl, C(OOCaryl, OC(O_)-a?kyI , OC(O-aryl, WO 2006/ 061493
PCT/ FR2005/ 0%0 3 _b-18 C(ONH2, C(ONH alkyl, C(ONH aryl, NHCHO

NHC( O - al kyl , ?ﬁkﬁ%}-aryl, NH-cycl oal kyl or NH hetero- cyclyl. 5 The
products according to the invention can be prepared using conventi onal

nmet hods of organic chemstry. Sche below illustrate two nethods
used for the pr Ati_ofP B he nq%m&ﬂﬁ@gﬁﬁnple &i tdvs respect, they
cannot constitutewa~imtaticon of 10 scope of e nvention as regards
the nethods for preparin conp tclaimed. Meth8d a: NO Nz O N Br
NOHBr' OHO B-.OHOHHHQ\ FF -y F N2 FFOFNHHF) \ NV ONH
NH3 Sn, HCL F\ O NNHO\ O H' ~ NH~ NO, NH,

o,N
S
| 8¢ \Q _OH
7 tOH
"o b s et oA
— e el | Nco,Br | COE
N = N - N
H H

F

K

NH,

Scheme 2

In both cases, an alternative synthetic pathway
consists in condensing, with the brom(aza)indole,

boronic acid carrying the urea chain.

5
A further subject of the present invention is a process
for preparing the products of general formula (I) as
defined in claim 1, characterized in that a product of
general formula (VI) below:
10
' RS X
TN
| CO,Et (VI)
-
R6” N
R7 R1

igs subjected to the following steps:
- halogenation in the 3-position, then
- Suzuki coupling in the 3-position, so as to obtain

15 a product of general formula (IV) below:



hI 1 NNH Schene 1 |i WO 2006/ 061493 PCT/ FR2005/ 003003 - 19 Method b:
NO2 EtO Na) ETON NO2 Pd/C, H EtCOHI NN NCOEt NOIN/ ""OIll CB&t H 00
NO NH2 O Br I / SOHNHgr M 1 NPd/C, EEOHCOE _. .OH\ COCOEt [/ NI
/| NHHFH WP 2806061493/ F H2 | NHz N O H H Scheh&FR2005h00h0e3ses,
an alternative synthetic pathway consls%i in condensing, wth the
brom(aza)i ndol e, boronic acid carrying e urea chain. 5 A further subject
of the present invention is a process for Ngeparing the products of
general fornmula (1) as defined in clai characterized in that a product

of general formula (VI) below 10 R5 Et (V)

R5

N COEt (IV)
ZZ N

R7 , then

- reduction of the nitrophenyl group to aminophenyl

in the 3-position and amidation of the ester in

5 the 2-pogition, or amidation of the ester in the
2-pogition and reduction of the nitrophenyl group
to aminophenyl in the 3-position, so as to obtain

the product of general formula (II) below:

NH,

N
CONH, (il)
|

‘10 , then
- acylation of the aminophenyl group in the

3-position.

15 The intermediate products of general formulae (II),
(IVv) and (VI) are also subject of the present

invention.

It is understood, for those skilled in the art, that,

20 in order to carry out the processes according to the
invention described above, it may be necessary to

introduce groups that protect the amino,
in order to avoid side reactions.

carboxyl and

alcohol functions
These groups are those which can be eliminated without

25 affecting the rest of the molecule. As examples of



R6 N R7

3-position,

R1

IS subjected to the follow ng steps: halogenation in the
then Suzuki coupling in the 3-position, so as to obtain

product of general formula (1V) below. WO 2006/ 061493 PCT/ FR2005/ 0030
NO2 R5 X CO2ip £00F/0R64DBR7 R1 then reduction of RGRYFRAGUPMRM3ICT
to aninophenyl in the 3-position and anjdation of the ester in 5 the

2-position,
t he nitrophe

t he product
acylmadenodf tdvet dmtpwbheaybagabeap whidthecas- pgsmagﬁﬁeqag:q%

10 t hen

ami dation of the ester Tn°the 2- position and reductio

0 o8 Braosfiact e bet b ONERCREDS, CRpSPPo R

Lopehoedtate B ofucts o 0PARLELIREMATIALL)  axd \dogih (Whi ol %

subj ect of th resent ~1nven

the art,

ood,. for those _skill

t hathe Z@germecmd@tdt@;ncaarcrlsﬂ ouedihe pvcessddordcor aFRg tiPt
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example). As groups that protect the carboxyl function,
mention may be made of esters (methoxymethyl ester,
benzyl ester for example). As groups that protect the
alcohol function, mention may be made of esters
(benzoyl ester for example} which can be regenerated in

acid medium or by catalytic hydrogenation. Other

protective groups that can be used are described Dby
T.W. Greene et al., in Protective Groups in Organic

Synthesis, third edition, 1999, Wiley-Interscience.

The compounds of formula (I) are isolated and can be

purified by the usual known methods, for example by

crystallization, chromatography or extraction.

The enantiomers and diastereocisomers of the compounds

of formula (I) are also part of the invention.

The compounds of formula (I) comprising a bagic residue

may be optionally converted to addition salts with an

inorganic or organic acid, by the action of such an

acid in a solvent, for example an organic solvent, such
ags an alcchol, a ketone, an ether or a chlorinated

solvent.

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

methods.

15 a
03 20
roup

n of
ain

N R7 R1
Y]

ed in
he



I nvention described above, it may be necessary to introduce groups that
protect the am no, carboxyl and alcohol functions in order to avoid side
reactions. These groups are those which can be elimnated w thout 25
affecting thewypesbodfothesyol ecul e. As exanpl es of VIR0 DEEA®B3003

PCT/ FR2005/ 003003 - 21 groups that protect the am no function, nention
may be made of tert-butyl carbamate whi ¢k tan be regenerated by nmeans of

i odotrinethylsilane, and acet Jr whi ch cag ge re rated in acid medi um
]ghyd{ ochl ori cT]té‘E?‘a %%thg %%’(%‘ld %?.P%;étg? t(Jb tthﬁa eBt i\)??m Ehe ca[)boxy:

uncti on, nen i on nay e made of esters (nethoxynethyl ester enzy

ester for ups tha ct e: R, Aention
may be nade g‘?rﬁ%%tgr ?ro(cg“e {:Dr‘iti gf?):(r% etxljflaé.| ?&%QE}# fggﬁ‘i%l regener at ed
in 10 acid nebtast ooneyfcaeabysnc fydcsdemat |I:d'rar"@0r?ertl%1dﬁfec€tqw%r oups

that can he gﬁefl a SC ed.b We o egRe £la@tioni BePiekactdapd G oups
I n Organi c% y Nt %e%?%g%t h%arrg g%r ﬁrt‘%’a 16999 I eya n:f%?scr ence. 15 The

conpounds of Bxpdidth anyl ane InSgIGRNe® opF EAFEBAC %Fldflgdlwaﬂ?é‘”ifsual
known nethods;afpy exarpbeable caysbal iinzatiden, cHliconmaleegr aphytertes,

extraction. The nant oper.s and di ast er eoi soners he c 0 of
f)(;r mul aI (1) %t %%S'Ipag? BPQFHesrl ‘?%’In. ﬁ‘ﬁ@sgghﬁ%u%ds%g'%%fﬁo%}u % (1)

conpri sing a s cteesi dueblmyfb'eespt [ on@lhby;phartmsr,t ed toraddidiagesal ts
with an nor.gani r_orga of sieh A4 in a
sol vent, P Egeigoa C}fagteas(r)\ org%aﬁr}%&ls%{ vent, %ﬁ&d% ‘an al cor?gflbs%gl ket one, an
ether or a Cmmcmim&mlaw,ventacqr—r@t%%rrpouﬁé‘@PéPnﬁéleﬁmI a @F)ryét?rﬁﬁ' 'Si ng an

aci d, resi due 4_31,3,%%&@5{@@ I }éaﬁgp\ig@e%q t@apBbatespl tecendares,

oxalates, malonates, succinates, glutarates, adipates,

pimelates, maleates, fumarates, c¢itrates, tartrates,

15 lactates, phenylacetates, mandelates, sebacates,

suberates, benzoates phthalates, methanesulfonates,
propanesul fonates, xylenesulfonates, salicylates,
cinnamates, glutamates, aspartates, glucuronates or
galacturonates.
20

When a product according to the invention exhibits at
least one free acidic function, pharmaceutically
acceptable salts can be prepared by reaction between

Pharma-
of

said product and an inorganic or organic base.

25 ceutically acceptable bases include hydroxides
alkali metal or alkaline-earth metal cations, such as
Li, Na, K, Mg or Ca, and basic amine compounds, such as
ammonia, arginine, histidine, piperidine, morpholine,
piperazine or triethylamine.

30
The invention is also described by means of the follow-

ing examples, given by way of illustration of the

invention.

35 The LC/MS analyses were carried out on a Micromass
The

arn

model LCT device connected to an HP 1100 device.
abundance of the products was measured using
HP G1315A diode array detector over a wavelength range



addition salts with nitrogenous bases according to
These salts can be obtained by the action of a netal base (al kali netal

al kaline- earth netal base, for exanple), of amonia, of an am ne 35 or
an amine sal t WOn 28060 96A493 of fornula (1), in a soPGEAFR2PRE/QABLEor ned
i s separated by the usual nmethods. WD 20Q6/061493 PCT/ FR2005/ 003003
These salts are also part of the inventidn. Wien a product according to the

i nvention exhi%ib%oq%ool%%§%ng%iQ&%ﬁggqﬁig%{#%%t%ggttgpgﬁgaggggggggLy

accept- 5 abl € s&It's °can _
an inorgani c Bheomgasi cpecittta RerarEentired Aver ax cepted| ef afFsm AéPude

e prepare et ween sai

chlorides, nitpatggg S%Hé alega hydreges s fas esis i Ostlel aligsromass
|

bi sul f at es,

sulfites,

di hydrogen ph¥3pRaves, REEEPRESphateRarapyPRpHEHhART ISt ettiesn
propi onat es, agp¥kat esepsd-diedr axybut ygEbess. apty|adbam capy oalesing

decanoat es,
pi el at es,

oxal at es, . mal onat es,, succpnates, glu at es, ' E es .
relthlod HTBRSt G At Tia: RO & 1 800 18 | 0P paLERLle
phenyl acet at espmpabdehat @s 05%ehavatiesf tsubfdnaimscdisizoatied pRFALI aftes,

met hanesul fonaéﬁgr CB%%Q%@‘?.%;&[ fd)_Q)aé%esiv)gyj eggsggggn%g,%%l $a el al€sa

ci nnanmat es, gV

ates, glucuronates or gal act ur onat es.

amat es; aspa

Wien a producflawcorditey taf t he mhimrei onTBRhi Biotelat anakéiidnetifge

aci di c fyncti pp.1RBaR

20

Gowl i palh¥a ackeptableusal bsacanghany eparesinby

met hods known per se.

or
of

22

product and

sul fites, phosphat'es, nonohydrogen 10 phospgates,

reaction between_ said product and an inorganic or organi c base. Pharma 25
ceutically act®pfaBt®-bases include hydroxi des of

15

20

25

30
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The MS spectra were determined using the electrospray
techmique (E8*) on a Platform II device (Micromass).

The main ions observed are described.

The melting points were measured using the capillary
technique, on a Mettler FP62 device, range 30°C to

300°C, rise of 2°C per minute.

The retention times of examples 72 to 74 are carried
out on columns of the XBRIDGE Cl1l8 type, 3xX50 mm, 2.5 um
particles. The products are eluted with a linear
gradient of 5 to 95% acetonitrile in water containing

0.1% formic acid over 7 minutes at a flow rate of

1.1 ml/min.

The retention times of examples 77 to 102 are carried
out on columns of the Waters Xterra Cig type, 3%X50 mm,
3.5 um particles. The products are eluted with a linear
gradient of 5 to 90% acetonitrile in water containing

0.5% TFA over 7 minutes at a flow rate of 600 ul/min.

Purification by LC/MS:

The products can be purified by LC/MS using a Waters
FractionsLynx system composed of a Waters model 600

gradient pump, a Waters model 515 regeneration pump, a



al kali metal or alkaline-earth nmetal cations, such as Li, Na, K M or Ca,
and basi c am ne conpounds, such as ammoni a, arginine, histidine,

pi peri di ne, norpholine, piperazine or triethylamne. 30 The invention is
al so descri beWohg0o0B0§14b3t he fol | ow ing exanpl es, PETYER2BY50AH36P3
illustration of the invention. 35 The LCJ M5 anal yses were carried out on a
M cromass nodel LCT device connected to“an HP 1100 device. The abundance

of the producfs, was sur ed, usi HP - diqggn rray de ek over
a wavel ength %3ESESVG$%%R%ﬁ%%143@9B%¥?ﬁR283%ﬁég§803 - %@ %T 2%%?%00 nm
and a Sedex 6Bofleghe780at eetpninieceorer . twPheRhaedyspectPaeher B2BEYRI r ed
over a range ghifLom 180 yd0.A00mcHIn dA waimanakyzed ustegrbbe a

M cromass MassLynx software. Separation was carried out ,on a 5 Higer5|

BDS C18, 3 m {&8bexs4. maffl @BMmmass elSREFFOWHH a PPear® gr@tf 8RE from
5 to 90% of ageleni boil eraceiBhi $010eQ+G2% (THev)syoft dni i bdsoconacetltedci d
(TFA) in water c rising 0.Q05% (v/v) of TEA_.. over 3. ] : wrate
of 1 m/nin. Hfe ﬁg%)alwafr?%ls;/si 36 ﬁ'é’,r)LiV(‘S”ﬁ n@PE&ﬁﬁ&et'heésg%fq%gngr weg

re-equilibratéagriéé eatumltermatzly ron TheoMBagpaet raymweste ee@k wingd
using the el eFﬁ%OS@’% tf&@'?&%ﬂrﬁ,lzscétgﬂoﬁggl P fQUyBrlde dEN¥EGE0210) ,

(M cronmass). "The i n"Tons observed are~described. The neltlng &gints
wer e neasur edPnsi Kplume cupferapyngt eETRRIAL B avRERt |%r 9I5I?-[‘_§2 (Y te,
range 30t o wé@gﬁ/aéééénpérﬁ‘epeﬁiﬁm e.cotiprita et enizan (ifes obf

exanples 72 to 74 are carried ) .
P triflucroacetic acid, while the other column was being

The columns were eluted using a
95% of acetonitrile

used for separation.

linear gradient from 5% to

comprising 0.07% (v/v) of trifluorcacetic acid in water
15 comprising 0.07% (v/v) of trifluoroacetic acid, at a
flow rate of 10 ml/min. At the outlet of the separation
column, one-thousandth of the effluent is separated by
means of an LC Packing Accurate, diluted with methyl
alcohol at a flow rate of 0.5 ml/min and sent to the

in a proportion of 75% to the diode array
spectro-

20 detectors,
detector and the remaining 25% to the mass
meter. The rest of the effluent {(999/1 000) is sent to

the fraction collector, where the flow is discarded for

as long as the mass of the expected product is not
25 detected by the FractionLynx software. The molecular

formulae of the expected products are supplied to the

FractionLynx software, which actuates the collection of

the product when the mass signal detected corresponds

to the jon [M+H]* and/or to ([M+Nal'. In certain cases,

30 depending on the analytical LC/MS results, when an

intense ion corresponding to [M+2H]** has been detected,

the value corresponding to half the calculated

molecular mass (MW/2) is also  supplied to the
these conditions, the
for

FractionLynx software. Under
35 collection is also actuated when the mass signal

the ion [M+2H]* and/or [M+Na+HH]'' is/are detected. The
products were collected in a tared glass tube. After
collection, the solvents were evaporated in a Savant



out on columms of the XBRIDGE C18 type, 3x50 mm 2.5 gm particles. The
products are eluted with a linear gradient of 5 to 95% acetonitrile in
wat er containing 25 0.1%formc acid over 7 mnutes at a flowrate of 1.1
m/nin. The r@&CeR00EHY Q6143 of exanpl es 77 to 102 ar BCTAFR20P5 /G347
colums of the Waters Xterra Cl8 type, 3%30 mm 30 3.5 gmparticles. The
products are eluted with a linear gradient of 5 to 90% acetonitrile in

wat er cont ai ni % T AU : l-0 £0@Qnd! /HHa.
Purification by L&%I@: %ﬁ%%?%dﬁ%?&%%ﬁ%ﬁ%&i :‘/%‘Fe%%&{%/ NS usi ng a
Waters Fract messiepnx ofy spsafieehposeerof EirpiRedody 8HFY i punp,
a Waters nodele ple 8gNCIRHRF R & WRLMERGI4I3 PCT/ FR2005/ 003003 -
24 \Waters Reagent Manager dilution punp, a Waters nodel 2700
auto-injector, two Rheodyne nodel LabPro valves, a Waters nodel 996 di ode
array detector, a Witers nodel ZMD nmass spectroneter and a G lson 5 nodel
204 fraction collector. The systemwas controlled by the Waters
FractionLynx software. Separation was carried out alternately on two
Waters Symmetry colums (Cl19, 5 gm 19 X 50 nm catal ogue reference
186000210), one colum undergoi ng regeneration with a 95/5 (v/v) 10

wat er/ acetonitrile m xture conprising 0.07% (v/v) of trifluoroacetic acid,
while the other colum was being used for separation. The colums were
eluted using a linear gradient from5%to 95% of acetonitrile conprising
0.07% (v/v) of trifluoroacetic acid in water 15 conprising 0.07% (v/v) of
trifluoroacetic acid, at a flowrate of 10 mM/mn. At the outlet of the
separation



col um, one-thousandth of the effluent is separated by nmeans of an LC
Packi ng Accurate, diluted with nethyl alcohol at a flowrate of 0.5 m/mn
and sent to the 20 detectors, in a proportion of 75%to the diode array
detector and twWoe 2006A0EIAPP5% t0 the mass spectro- BETEFR2PYS /0H3H0FK t he
effluent (999/1 000) is sent to the fraction collector, where the flowis
di scarded for as long as the nmass of thé~“expected product is not 25
detected by t ti,anLyn sqf tua €l ey 4 he
expect ed producC agr&’g'%e 1s'u||c?%|;lqri>$“e3%t é\ﬂsﬁguogga%??%ﬁf%%%% 1?;\/\%%% whi)ch

actuat es the caielidofipbanpi}-1Heipdotec? -garhexamidemss signal detected
corresponds to the ion [MrH' and/or to [MtNa]'. In certain cases, 30
depending on the anal ytical LC/MS results, when an intense ion
corresponding to [ Mt2H " has beeanEte gt he val ue corresponding to
hal f the cal culated nolecular mass) (M is also supplied to the

Fracti onLynx software. Under these tond Qns, the 35 collection is also
actuat ed when the mass signal for Fthe ion NM+2H " and/or [MtNa+HH] " is/are
detected. The products were collected in tared gl ass tube. After

coll ection, the solvents were evaporat ed®in R Savant WO 2006/ 061493

PCT/ FR2005/ 003003 - 25 AES 2000 or GCenevac HTS centrifugal evaporator and
the masses of products were determ ned by-wei ghing the tubes after
evaporation of the solvents. WO 2006/ 0614 MCT/ FR2005/ 003003 - 26

Method a:
Ethyl 3-bromo-1lH-indole-2-carboxylate

10 67 g of pyridinium tribromide in 300 ml of pyridine are
added slowly, ‘at 0°C under argon, to a solution of
37.8 g of ethyl indole-2-carboxylate in 900 ml of
pyridine. The solution is then heated at 50°C for
30 minutes and then poured onto 4 1 of ice-cold water.

15 The solid formed is filtered off, washed with water and

| filter-dried. After drying under vacuum, 48.4 g of
ethyl 3-bromo-lH-indole-2-carboxylate are obtained, the
characteristics of which are as follows:
MS (ES+) spectrum: m/z = 269 [MH]+

20 Melting point = 148-150°C (K6fler bench}.
1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 1.38 (t,
J = 7.0 Hz, 3H); 4.38 (g, J = 7.0 Hz, 2H); 7.20 {(broad
t, J = 8.0 Hz, 1H); 7.37 (broad t, J = 8.0 Hz, 1lH);
7.50 (broad d, J = 8.0 Hz, 1lH); 7.54 (broad 4, J = 8.0

25 Hz, 1H); 12.2 (broad m, 1H)

IR spectrum (KBr): 3454; 3319; 3297; 1701; 1681; 1517;
1331; 1240 and 644 cm™ '



FNH NHO HNH2 5 Method a: Ethyl 3-brono-1Hindol e-2-carboxylate 10 67
g of pyridiniumtribromde in 300 mM of pyridine are added slowy, at 0C
under argon, to a solution of 37.8 g of ethyl indole-2-carboxylate in 900
n of pyridi W, 2096 /96114%i30n i s then heated at 50C PEF/FBEORSHG0SL0ind
then poured onto 4 1 of ice-cold water. 15 The solid fornmed is filtered

off, washed with water and filter-dried. After drying under vacuum 48.4 ¢
of ethyl 3-brono-1H i ndol e-2-carboxyl ate are obtained, the

characteristics of which are as follows: M5 (ES+) spectrum mz = 269 [M] +
20 Melting poEfhy: 3484150CroRSENY ) rddchndolg-Nve SREMHFHY 300 Mz,
DMSO-d6, Sin ppm: 1.38 (t, J =7.0 Hz, 3H; 4.38 (q, J = 7.0 Hz, 2H
7.20 (broad t, J 8,0 Hz .37 (broad t, J = 0

= 8, L AH) 7 8.0 Hz, 1@); 7.
(broad d, J =48 BlHCt 11 ; W s8OEpPBaccFOInaty. @O 39 192418 2%br oad
m 1H) | Rspec¢cteuiufKBrohlo¥dad 3dQ; 88e#r; 1701g 1681; tétrakis38ii-1240
3 (4-ni t 1 opheRYFTY PR REGT Do) PEAPBOAIacE Sac Teh AT AP ERa T cAPESTat e
sol ution, 2.28rgoof an8 hiitthi usmichtiorg detand shdmtion eiofS tet eakPERYR -
SrerY,Paoer Jehepabt il gue adisgyisesey ahy, pre ropnpaton !
and 7.8 g of Rbapyiporonic acid in 110 ml of ethanol and 110 ml of
10 toluene. The solution is refluxed for 2 hours
30 minutes and then concentrated under reduced
pressure. The precipitate is filtered off and then
recrystallized from ethanol, to give 5.1 g of ethyl
3-(4-nitrophenyl)-1H-indole-2-carboxylate, the charac-
15 teristics of which are as follows:
MS (ES+) spectrum: m/z = 311 [MH]+
Melting peoint = 218-220°C (Kéfler bench).
1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 1.21 (t,
J = 7.0 Hz, 3H); 4.26 (q, J = 7.0 Hz, 2H); 7.14 (broad
200 t, J = 8.0 Hz, 1H); 7.37 (broad t, J = 8.5 Hz, 1H);
from 7.50 to 7.60 (m, 2H); 7.81 (brcad d, J = 8.0 Hz,
2H); 8.30 (broad d, J = 8.5 Hz, 2H); 12.2 (broad m,
.1H) .
IR spectrum (KBr): 3405; 1717; 1510; 1343; 1239; 859

25 and 757 cm’
3- (4-Nitrophenyl)-1H-indole-2-carboxamide

A solution of 0.5 g of ammonium chloride in 30 ml of
30 concentrated aqueous ammonia is added to a solution of
3.3 g of ethyl 3-(4-nitrophenyl)-1H-indole-2-carboxylate
in 50 ml of 7N methanolic ammonia. The solution is then
heated in a sealed tube at 125°C for 15 hours. After
cooling, the solid formed is filtered off, washed with
35 water, and then filter-dried. After drying under
vacuum, 1.5 g of 3-(4-nitrophenyl)-1lH-indole-Z-carbox-

amide are obtained, the characteristics of which are as

follows;



phenyl boronic acid in 110 m of ethanol and 110 m of 10 tol uene. The
solution is refluxed for 2 hours 30 mnutes and then concentrated under
reduced pressure. The precipitate is filtered off and then recrystallized
from et hanol , W® 2006/ ®H U433 of et hyl PCT/FR2005/003003
3-(4-nitrophenyl)-IHindol e-2-car boxyl at e, the charac- 15 teristics of
which are as follows: M5 (ES+) spectrum r% 311 [MH + Melting point =

218-220C (Kofl h) ctr Mz, DMSO-d6, S in ppm: 1.21
(t, J o Pt %%107 W%& %2(3@@6] 714 (broad 20 t, J = 8.0
Hz, 1H) 7 37&@@&@ tooint= 8.2 8426 0P9) ; (K4 fdmxy Ismaly) 7. 60 (m 2H) ; 7.81

(broad d, J =8 dhdihal 2'a|}1a11§§1§0 (Bgoaded, 74, = By 5 Hz,72H) Ng 1212 (d oad
m 1H). IR spectrum (KBr): 3405; 1717, 1510.' 1343 1239:" 859 " 25 and 757

cm -1 3-(4-Ni t/SERER CRHGN & e B c dridiamitie 194 %D ution of 0.5 g of
anmoni um chl orliFlenMR eﬁ)éﬂ'tlﬂfm 3G ogoneept r atresh -agiicods AMMTRPH 4 s 7added to

S0 i of 7N miERERD) fe Smorl ) e Ubl LiTOH L thehe ReAodtA SAAe ed |

tube at 125C fnalsklaﬁ hmn')s bﬂbaérm ccﬁ:H)ung? Bbe (daldadl fior n&d 4 stDI Her,ed
Of 1, puashed wiidh 35 uqt chcrd 4 hon 1id Lo sl L6t A 1o5 dubng undey -
do c t ai ned,

vacuum 1.5 g0 n|trop enyl )-1H1n arbox-"amde are’o
t he charact er 8s0i cfézof WHi:ch7a¥ 8 a@DrCﬁﬂl Gws: IWB 26068/ 082492H) ; 8.31

PCT/ FR2005] 00300324~ 28 JV& (BSH) SPECHEYM £Fan= 1382 [ M) 11 MBI tiseetypoi nt
= 258-260C (K(5fl er begl-ch) El'enental anal'ysis: C% 63.74; H% 3.76; N%

14. 90 road m,

3~ {4-Aminophenyl}-1H~indole~2~carboxamide

15 2.7 g of tin are added to a suspension of 1.3 g of
3-(4-nitrophenyl)-1H-indole-2-carboxamide in 50 ml of
5N hydrochloric acid. The mixture is stirred at ambient
temperature for 5 hours and then neutralized with a SN
sodium hydroxide solution. The aqueous phase 1is

20 extracted with 3 times 50 ml of ethyl acetate and the
organic phase is dried over magnesium sulfate,
filtered, and concentrated under reduced pressure.
After purification by flash chromatography on a silica
column, elution being carried out with a mixture of

25 cyclohexane and ethyl acetate (20/80 by wvolume), 0.15 g
of 3-(4-aminophenyl)-1H-indole-2-carboxamide are
obtained, the characteristics of which are as follows:
MS (ES+) spectrum: m/z = 252 [MH}+
Melting point = 180-182°C (K&6fler bench).

30 1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 5.24
(broad s, 2H); 6.12 (broad m, 1H); 6.70 (broad d, J =
8.5 Hz, 2H); 7.01 (broad t, J = 8.0 Hz, 1H}); 7.13
(broad 4, J = 8.5 Hz, 2H); 7.20 (broad t, J = 8.0 Hz,
1H); 7.33 (broad d, J = 8.0 Hz, 1H); 7.43 (broad 4, J =

35 8.0 Hz, 1H); from 7.30 to 7.45 (partially masked very
broad m, 1H); 11.45 (broad m, 1H).

IR spectrum (KBr): 3452; 3370; 1648; 1582; 1345 and

747 cmt



(theory: C% 64.06; H®» 3.94; N% 14.94) 5 1H NWR spectrum (300 MHz,

DVBO- d6, S in ppm: 7.13 (broad t, J 8.0 Hz, 1FD fron17 22 to 7.65
(partially masked very broad m 2H); 7 30 (broad J =80 Hz, 1H); 7.51
(broad d, J =w& Rads/a49)49%.59 (broad d J = 8.0 HPCTIH320¢57®0@EK5hd d,

J = 8.5 Hz, ZFD 8.31 10 (broad d, J = Hz, 2H); from11l.4 to 11. (very
broad m 1H). 3-(4-Am nophenyl)- 1H—|ndél@ 2- carboxanide 15 2.7 g of tin

are added to a suspension of 1.3 g of
3-(4-nitrophenyl)-1Hindol e- 2-carboxanm de in 50 mM of 5N hydrochloric
acid. The nleuﬂéwl§—sﬂ1ﬂkubnn-&ﬁﬁﬂuﬁﬁuonqmqﬂhxﬁnhﬁnﬁkWU¥Eﬂﬁﬂﬂs and then

neutralized w?5%q?fyyuggg%#ﬁ] %?gﬂgiéﬁﬁéglon The aqueous phase is 20

extracted wt acetate and the organic phase is
dried over magnesium sul fate, flltered and concentrated under reduced

pressure. s AffpepgRuRIfi eati on fl@moﬁ:bashtehrfqm&@maw O sacyhhihea del um,

el ution being carried out a_m xtur cl.ohexanpe. an t hyl
acet at e (20/850 Vtﬁﬁpuﬁé) %%m£505 tgtra %ydro uré% is aéﬁ%d gr w¥se

3- (4- am nopheayl )101°Iﬁ:-| neo| 8- 2otachoxamitded arle g obf aBred: amhﬂophenyl) -
characteristi ich ar o) St) eSP

[ VHI+ N@Itlngigogn 1%0 f%%f&fﬂ% K W§L5"enc )&E ﬁ%&?&ﬂ%a?ﬁ 00 MHz,
DVBO- d6 S i nAfpey: s5lz¢m(gbrf@ecd Is hom) at A% ( b5(mh of rmef;hanelmnébroad

d J= 8§ Hé mgH)o% Qée(t@{ﬁ%%ltne afe8 EQici@d gaH)i thd3 st(ﬂi*r@iﬂi_j dﬂ.SJ =
8.5 Hz, 2 Hz 1H); 33 (broad d, g
1H): 7.43 (bréaatanusrd— 3913, & PRuUriH) Thefréﬁﬁ?taent om?daﬁm( pé?tl i & F=‘§}

masked very beAadnBratdl; uhbddb £dgash MprésburéRaspeaiheundskBiye 3482;
3370; 1648; 1582 f1e35 and, 747 cm-1 elution

puri by chromatography on a silica column,

being carried out with a mixture of cyclohexane and
15 ethyl acetate (35/65 by ﬁolume), to give 0.13 g of

3-{4-[3-(2-fluoro-5-trifluoromethylphenyl}ureido]phenyl} -

1H~-indole-2-carboxamide, the characteristics of which are

as follows:
MS (ES+) spectrum: m/z = 457 [MH]+
20 Melting point = 240-242°C (K&fler bench).
1H NMR spectrum (300 MHz, DMSO-dé, & in ppm):
6.48 (broad m, 1H); 7.06 (broad t, J = 8.0 Hz, 1lH);
7.23 (broad t, J = 8.0 Hz, 1H); from 7.36 to 7.57 (m,
7H); 7.60 {broad 4, J = 8.5 Hz, 2H); 8.65 (dd, J = 2.5
25 and 7.5 Hz, 1H); 8.97 (broad m, 1lH); 89.32 (broad m,
1H); 11.6 (brocad m, 1H).
IR spectrum (KBr): 3463; 3338; 1651; 1590; 1543; 1443;
1340; 1119; 1070 and 745 cm™®



WD 2006/ 061493 PCT/ FR2005/ 003003 - 29
3-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl)ureido]-

phenyl } - 1H i ndol e- 2-carboxam de 5 0.089 m of 2-fluoro-5-trifl uoronethyl

i socyanate i nwplanldeA06meB nl of tetrahydrofuran i sPEIUEFER20PSIONNO3 at
10C, to a solution of 0.11 g of 3-(4-am henyl ) - 1H i ndol e- 2- car boxam de
in 18 M of tetrahydrofuran. After stirring for 1 hour at 20C, 5 ml of

met hanol and triethyl agi d ANEh d o i il ' -

conti nued for jg%%g{?r? qI’he rgégtxi-g%]_@ga?ﬁno?g %gten C‘E)ncenttlilg{leﬂa%ﬁirﬁe)r
reduced presswreigod phieoyiésiHupyrzolel3i2 Tyl dinormncgodrids a silica
columm, elution being carried out with a m xture of cycl ohexane and 15

et hyl acetate (35/65 by volune), to give 0.13 g of
3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl ) urei do] phenyl } -

1H i ndol e- 2- car boxam de, the characteristics g i ich are as follows: M

(ES+) spectrum mz = 457 [IVH + 20 Mel ti nngo' 240- 242C (Kbfl er bench).
1H NMR spectrum (300 MHz, DVMBO-d6, 8 in ppy- (broad m 1H); 7.06
(broad t, J = 8.0 Hz, 1H; 7.23 (broath/{zJ =8 0\Hzg IH); from7.36 to
7.57 (m 7H); 7.60 (broad d, J = 8.5 H¥] , 8g6p (dd, J = 2.5 25 and 7.5
Hz, 1H); 8.97 (broad m 1H); 9.32 (brogad m>~ 1H); FL1.6 (broad m 1H). IR
spectrum (KBr): 3463; 3338; 1651; 1590N\,1543; 1443: 1340; 1119; 1070 and
745 cm -1 WO 2006/ 061493 PCT/ FR2005{ 003p03 - 30 Exanple 2:
3-{4-[3-(2-Fluoro-5-trifluoronethyl ppenyl) -

ur ei do] phenyl }-1H pyrrol o 3, 2- JNpyr i{di ne-@- carboxan de F

Method b:
Ethyl 3-(3-nitropyridin-2-yl}-2-oxopropionate

10 121.7 g of ethyl oxalate and then 15.8 g of 2-methyl-
3-nitropyridine in solution in 100 ml of ethanol are
added to a solution of sodium ethanolate, prepared by
adding 4 g of sodium to 400 ml of ethanol stirred under
argon. The reaction mixture is stirred for 15 hours and

15 the solid formed is filtered off, washed successively

.with 100 ml of ethanol and 100 ml of diisopropyl ether,
and then filter-dried. The solid is taken up in 300 ml
of ethanol and acidified with a 5N hydrochloric acid
solution. The sclid obtained is filtered off, washed

20 with 50 ml of a 5N hydrochloric acid solution and then
with 100 ml of ethanol, and filter-dried. After drying
under vacuum, 18.7 g of ethyl 3-(3-nitropyridin-2-yl)-
2-oxopropionate are obtained, the characteristics of
which are as follows:

25 MS  (ES+) spectrum: m/z = 239 [MH]+
Melting point = 38°C (K&fler bench).
1H NMR spectrum (400 MHz, DMSO-dé6, & in ppm): 1.30 (t,



NJo FVFF CN<} HNH 5 Method b: Ethyl

3-(3-nitropyridin-2-yl)-2-oxopropionate 10 121.7 g of ethyl
3-nitropyridine in solution in 100 m of ethanol

then 15.8 g of 2-nethyl-
pr epaPed /IFR2 0 0IP 0 Y of

added towp 2wWodiowr4ad3 sodi um et hanol at e,

are

oxal ate and

sodiumto 400 nl of ethanol stirred under,. argon. The reaction mxture is
stirred for 15 hours and 15 the solid forred is filtered of f, washed

W|th10 th d 100 _m S opy he
then filter-d¥ied. I"?OI |%HF ?‘a%@n {}% 300’ h@ g%f € a’noJ( g%d
acidified withm ; 5N FBijroaﬂxthJ ori & &cbdansolautsi diw, Th&) soBi 86obbairadd drs

was hed. Zgﬁan 50 8”1 5of ]5;1: hydrgchl oy ic ggi dgol utison and

successi vely

filtered off
with 108rﬂ of e

t hen

18.7 g of et hybraa@mi terdpyrl di n- 2 yI) 2- oxopr opi onat e are obt ai ned,

characteristi 6g Qpe Gl BE€ PS 10bbows5445 MBESHIsSpectpug, a5 239
Mel ti n%épm nt = 38C (Kof | er pench) {H NVR spectrum (400 Hz,

[ VH] +
DVSO-d6, 8 in
0 Hz, 3H ;
85Hz 1H);
1H) ; 149
10
15
20
25
30
35

1:92§oa(ntd ‘N 2806/ 061493 PCT/ FR2005/ 003003 - 31 J
4.29 (q, J =7.0 Hz, 2H) ; 7.12 (s, 1H); 7.57 (dd, J = 5.
(gFg ( Oad %016%3_2§hﬁpg%id%QLJZJ%g¥%Sny§§¥(L J =55
18.4 g of ethyl 3-(3-nitropyridin-2—yl)—2—oxopropionate
and 5.5 g of 10% palladium-on-charcoal are added to
500 ml of ethanol, and the reaction mixture is hydro-
genated under 2 bar for 3 hours at 20°C. The reaction
mixture is then filtered over a thin layer of silica
'gel and the filtrate is concentrated under reduced
pressure, to give 14.1 g of ethyl 1H-pyrrolo[3,2-Db}-
pyridine-2-carboxylate, the characteristics of which
are as follows:
MS (ES+) spectrum: m/z = 191 (MH]+
Melting point = 176-178°C (K&fler bench).
1H NMR spectrum (400 MHz, DMSO-dé6, & in ppm): 1.36 (t,
J = 7.0 Hz, 3H); 4.37 (g, J = 7.0 Hz, 2H); 7.20 (broad
s, 1H); 7.27 (dd, J = 4.5 and 8.5 Hz, 1H); 7.84 (broad
d, J = 8.5 Hz, 1H); 8.45 (d4dd, J 1.5 and 4.5 Hz, 1H};

12.15 (broad m, 1H).

Ethyl 3-bromo-lH-pyrrolol3,2-blpyridine-2-carboxylate

0.9 g of pyridinium tribromide in 5 ml of pyridine is
added slowly, at O°C under argon, to a solution of
0.5 g of ethyl 1H-pyrrole[3,2-blpyridine-2-carboxylate
in 12 ml of pyridine. The solution is then heated at
50°C for 15 min and then poured onto 100 ml of ice-cold
water. The solid formed is filtered off, washed with
watér, and filter-dried. After drying under vacuum,
0.56 ¢ of ethyl 3-bromo-1H-pyrrolo[3,2-blpyridine-
2-carboxylate are obtained, the characteristics of

which are as follows:

and

t

5
Hz

and ried. After drying  under vacuum

he

7.
and



5 IR spectrum (KBr): 1722; 1644; 1560; 1532; 1346; 1231; 1141; 1024 and
777 cm 1l Ethyl 1H pyrrol o[ 3, 2-b] pyridi ne-2-carboxylate 10 18.4 g of ethyl
3-(3-nitropyridin-2-yl)-2-oxopropionate and 5.5 g of 10%

pal | adi um on- ¢toarzomed / el 28dded to 500 m  of et hanoPCTARER2A00E /083M030n
m xture i s hydro- genated under 2 bar for, 3 hours at 20C. The reaction
m xture is then flltered over a thin Iayé@ of silica 15 gel and the

filtrate is c ted u der reduced e re, togive 14.1 g of ethyl
1H pyrrol of 3 3r |S&’er?e Pl YKy azt7tH Lt%ﬁ'}ejf] characteristics of which

are as foll omfellvsn(gEse)erqoecthﬂﬂﬂC NS £ e befrivi + 20 Mel ting point =

176- 178C (Kof | 1 S [ URe(:4Q0 Mz, . d6q & $ai N 1.36
T :( %%M}}%?H?W E@gé @‘8(4{{ j\éézl %@%%roaéﬁg, %E)QFD 1

(dd, J = 4. 5 éﬁé68 62@2— 1?@)9 1034 (Hr@a(fnddl_‘?ﬁ)l JCHB 5 Hz, 1H): 8.45 (dd, J
=15 and #4.5 Hz, 25 12.15 (broad m 1H). EthyI

3- brono- 1H pyrr [ b]pw'dlne -carboxyl at.e 9 Py.ridinium
tribromde in §%H& gr%éyPﬂ&ﬁ%Ph éoﬁéh' JQﬂ%ﬁM%ﬂzég ¥~ argon, to a
solution of 025cgrbbxetlyle 1H pyrrol o 3, 2-b] pyri di ne- 2- car boxyl ate in 12
m of pyridine. The solution is then heated at 50C for 15 mn and then

poured onto 100 ml of ice-cold water. The solid forned is filtered off,
washed with 33 gatef, andaﬁshumr-dﬂrbdnahﬁteﬁndryDnQ gndef veellagiup. 56 ¢

of ethyl]%TbrggPr%tﬁQX ﬂhﬁyapﬁbg ﬁhﬁb@ear% GRIxate apeuebbai ped, the
characteristics o are-as l ows: WO 2006/ 061493 PCT/ FR2005/ 003003

- 32 M (ES+ gpect?ﬁm nﬁhbflz?o %quo 1H-pyrrolol3,2-blpyridine-
2-carboxylate and 1.5 g of 4-nitrophenylboronic acid in

50 ml of dioxane. The mixture is refluxed for 20 hours,
and then filtered. The filtrate is concentrated under
15 reduced pressure and the residue is purified by
chromatography on a silica c¢olumn, elution being
carried out with a mixture of cyclohexane and ethyl
acetate (50/50 by volume), to give 0.52 g of ethyl 3-
{4-nitrophenyl)~-1H-pyrrolo[3,2-blpyridine-
20 2-carboxylate, the characteristics of which are as
follows:
MS spectrum (ES+): m/z = 312 [MH]+
Melting point = 234-236°C (K&éfler bench).
1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 1.25 (t,
25 J = 7.0 Hz, 3H); 4.32 (g, J = 7.0 Hz, 2H); 7.38 (dd, J
= 4.5 and 8.5 Hz, 1H); 7.94 (dd, J = 1.5 and 8.5 Hz,
1H); 7.99 (broad 4, J = 9.0 Hz, 2H); 8.30 (broad d, J =
9.0 Hz, 2H); 8.52 (dd, J = 1.5 and 4.5 Hz, 1H); 12.4
{({broad s, 1H).
30 IR spectrum (KBr): 3371; 1741; 1598; 1508; 1345; 1252
1158; 857 and 771 em™

3-(4-Nitrophenyl)-1H-pyrrolo[3,2-b]lpyridine-
2-carboxamide

35
A solution of 0.4 g of ethyl 3-(4-nitrophenyl)-1H-

pyrrolo[3,2-blpyridine-2-carboxylate in 10 ml of 7N
ammoniacal methanol is heated at 100°C for 16 hours in



Melting point = 180C (Kofler bench). IR spectrum (KBr) : 2983; 2841; 2681,
1711; 1513; 1374; 1346; 1261 1209; 1012; 767 and 651 cm1 5 Ethyl
3-(4-nitrophenyl)-1H pyrrol o[ 3, 2-b] pyri di ne- 2-carboxylate 3 g of potassium
carbonate and wb @pefogrddxadi um 10 tetraki s(tri pherdmrerauts®)ox0es added
to a solution of 2 g of ethyl 3-brono-IH_pyrrolo[3,2-b]pyridine-
2-carboxylate and 1.5 g of 4-nitrophenyl Boronic acid in 50 m of dioxane.
The m xture is refluxed for 20 hours and, then filtered. The filtrate is
concentrat ed GhderoFsdr GRRIAE N essdRE YRR 1 d§i dbReRs cﬁﬁﬁe?qtercf'tbﬁ/;

chr omat ogr aphyur@iera séda€adCcpredaurel Wrdnthei rgsidar iked puridied Dy
m xture of cycl ohexane and ethyl acetate (50/5Q0 hy vol . 1o gl .52 ¢
of ethyl 3- (E-%%%&%ﬁﬂ%y-l Byr Fol 65[13,1’2- ]p‘%foﬁ‘ﬂ‘?{‘h'e 2%@%8%0%313%92, t he
characteri sti cargfiaghi omtar wisd éevhybdbwsacéBspecttamqiEss) 0 e & IR
[ MVH + Mel&ing_point: :fé?h(_ 6G lob[%nczh)b NMR, spect rum (300 MHz,
DVBO- d6, s?t’i ngpﬁ‘% :rﬁlfr ] %’?%ﬁ %4?2}3117?{0 =7 3@)&4% 32°(q,. J = 7.0 Hz, 2H);
7.38 (dd, J 2-&axbsgyarg.s Hz theH) chayagierddtirs= pis MU P 5L o),
7.99 (broad dfed 1owd:0 Hz, 2H); 8.30 (broad d, J = 9.0 Hz, 2H); 8.52 (dd,
J =15 and 4.5 Hz, 1?; 12. 4 (broad s, 1H) . 30 IR spectrum (KBr): 3371,
1741; 1598; 168 SPegksum JFS+) 11882 g578nd ™ T cm -1
3-(4-Ni trophemghxihlg pyinal of 2,627k preafdiere bedatdr.boxani de 35 A sol ution of
0.4 g of féhyllHB'I@ﬁmstﬂeO@threurHl )abt mEz, pMSO-a6, & in ppm): 7.33

{broad dd, J = 4.5 and 8.5 Hz, 1H); 7.82 (broad m, 2H);

7.91 (broad 4, J = 8.5 Hz, 1H); 8.16 (broad 4, J = 8.5

Hz, 2H); 8.33 (broad d, J = 8.5 Hz, 2H); 8.52 (broad 4,

J = 4.5 Hz, 1H); 12.25 {(broad m, 1H).

15
3-(4-Aminophenyl) -1H-pyrrolo[3,2-blpyridine-

Z2-carboxamide

0.113 g of pPd/C (10%) is added to a solution of 0.15 g
20 of 3-{4-nitrophenyl)-1H-pyrrolo[3,2-blpyridine-2-
carboxamide in 10 ml of methanol. After stirring at
22°C for 3.5 hours under 2 bar of hydrogen, the
reaction medium is filtered over silica gel and then
concentrated under reduced pressure, to give 0.1 g of
25 3-{4-aminophenyl)-1H-pyrrolo[3,2-b]pyridine-
2-carboxamide, the characteristics of which are as
follows:
MS spectrum (ES+): m/z = 253 [MH]+
Melting point 236-238°C (K&fler bench).
30 1H NMR spectrum (300 MHz, DMSO-d6, 6 in ppm): 5.20
(broad s, 2H); 6.46 (broad m, 1H); 6.68 (broad 4, J =
8.5 Hz, 2H); 7.20 (dd, J = 4.5 and 8.5 Hz, 1H); 7.28
{(broad d, J = 8.5 Hz, 2H); 7.62 (broad m, 1H); 7.78
{broad 4, 7§ = 8.5 Hz, 1H); 8.35 (brocad 4, J = 4.5 Hz,
35 1H); 11.65 broad m, 1H).

3-{4-[3~-(2-Fluoro-5-triflucoromethylphenyl) -
ureido]phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide



pyrrol o[ 3, 2-b] pyri di ne-2-carboxylate in 10 m of 7N amoni acal nethanol is
heated at 100C for 16 hours in WO 2006/ 061493 PCT/ FR2005/ 003003 - 33 a

cl osed container. The solvent is then concentrated under reduced pressure
and the resi dwm izogerodisess by chromat ography on a $dn/eRaodssog3editi on
being carried out with ethyl acetate, tqo give 0.16 g of 5
3-(4-nitrophenyl -1 H pyrrol o[ 3, 2-b] pyri di e 2- car boxani de, the
characteristics of which are as follows: M spectrum (ES+): mz = 283
[MH+ Melting point > 260C (Kofler bench). 10 1H NWR spectrum (400 Mz,
DVSO-d6, S in7gpmig 7033 2¢lEloadodd - tdif 1407 caed h§1pheny 11 Hi s oby@2ate oad
in, 2H; 7.9 bro , =85 Hz, 1H), 16 (hroad 4, .J .= .8 ,. 2H);
8. 33 (broad d,JarS:" :a%?%gl-&‘,g ‘EH)S;‘E&.'%QH( b@%a@ d“?g QE:%_(% ﬁ%‘fmf%h;%n 35
(broad m 1H) 1H:®y3roloAR, RofHen )dineBraeotel:@npids pydndi ne8 ml  of

2- car boxani de fe.2d/ C (pgéﬁo [ fla,djdﬁ,q%t o L-on ; 20 of
3-(4-nit r%he%%ﬁ%%@ﬁ%rfpgﬁ%'& 2- %rpy% | ne- -P%l:r%o%ég%kdet?% %&%&5

met hanol . Aft 6 Xanaetigated 2owiehr redgcRgury egidae 2ibar LB KPdicden, the
reaction nedi 4@ i puliilt egedpQveengbma¢dg@abhgndohhen eanceat r abednunder
reduced press '

3- (4- ani nophe%%;-iti’%- I \ri%@:)ﬂ%q[?%% Fﬁé‘f‘? drid 2 At pbREGi g8, cyfdohexane
characteri sti eadofeniyilchaaseas (Rol/BOwWky Mobywee) r um (BSA : 11 zmg 253
%xggtd6 ! :2963%&?%5%%gf%gggocggkgg%1%%@%%%th§9p%@n§wﬁ—speCtrun](300 Mz,
ureidolphenyl}-1H-pyrrolo[3, 2-blpyridine-2-carboxamide,
the characteristics of which are as follows:
MS spectrum (ES+): m/z = 458 [MH]+
Melting point 206-208°C (Kéfler bench).
15 1H NMR spectrum (300 MHz, DMSO-dé, & in ppm): 6.91
{broad m, 1H); 7.24 (dd, J = 4.5 and 8.5 Hz, 1H); 7.39
(broad m, 1H); 7.51 (partially masked m, 1H}; 7.56
(broad 4, J = 8.5 Hz, 2H); 7.64 (broad 4, J = 8.5 Hz,
2H) ; from 7.60 to 7.71 (partially masked broad m, 1lH);
20 7.82 (dd, 7 = 1.5 and 8.5 Hz, 1lH); 8.40 (dd, J = 1.5
and 4.5 Hz, 1lH); 8.65 (brocad dd, J = 2.5 and 7.5 Hz,
1H); 8.96 (broad m, 1H}; 9.31 (broad s, 1H); from 11.7
to 11.9 (very broad m, 1H}.
IR spectrum (KBr): 3456; 3382; 1717; 1659; 1600; 1543;
25 1442; 1340; 1312; 1193; 1167; 1118; 1069 and 774 cm™

Example 3: 3-[4-(3-Phenylureido)phenyl]-1H-indole-2-

carboxamide

30



(broad s, 2H) ; 6.46 (broad m 1H) ; 6.68 (broad d, J = 8.5 Hz, 2H); 7.20
= 4.5 and 8.5 Hz, 1H); 7.28 (broad d, J = 8.5 Hz, 2H); 7.62 (broad
m 1H) ; 7.78 (broad d, J = 8.5 Hz, 1H) ; 8.35 (broad d, J = 4.5 Hz, 35

(dd, J

1H); 11.65 bro 2008H)614933 4-[ 3- (2- Fl uoro-5-tri f | uoPGTARRE G FetDA3003
ur ei do] phenyl } - 1H pyrrol o[ 3, 2- b] pyri di ne-2- car boxam de WO 2006/ 061493

PCT/ FR2005/ 003003 34 73 ng of 2-fluoro-5-trifluoromethyl phenyl isocyanate

2 51 pyr 1 di no- 218ar boxandc (aoiB - dPi8o] B PRRIT A SO TR S it ng

for 1 hour, t At wes pgepeﬁeéntaa@eddynaertcpedmfédv%)r@s@@@@m@q%e

residue is p‘&lﬂd‘&@%@%&hngﬂ%?g&%B@paﬁ’;’&t@ SdidscacHQJré!HBerlék%bo%rQe' ng

carried out with a mxture o hexane et hyl acetate (20/80 by
vol ume) to gi P& FIhR¥Sof 10 3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)
ur ei do] pheny! sl HHaydreind[ @ga)b] w/rj di menz [@arjboxam de, the

characteristi f. which are I M5 spectrum (ES+): mz = 458 [ MH +
et

Mel ting poi nt 1598 & OLRGT e ‘15 1H NMR spect rum (300 Mz,

DVSO-d6, in ppm : NﬁRQJspe(dJ:rmmd rn40DH)L=aH§’ 2 DMl d 6, 54 ﬁnamion& 5 I62.431H);

I7—|.z39 (broad Zb(rbroadndS}ﬁ{ paaé 5994_‘23(139'%%% Ci:f;nom“?_i) 6%? %'7 l?partl al'ly °

naéked b’road HProbyt 20 7. 828( AdHz) =1H).5 ArkB 8(Brepd th): 7 8=4@ pddz.J =

1.5 and 45 ey 1o &85 (B oncsdin) 7uf, 57289 Tufiddn ol -8e%6
(broad m 1H) broad s, 1H); from1 to 11. 9 (very broad_in
| R spect rum ( #Br) 2H 345% 7%38‘2“2#1? M550 4600 (bsaed o TAub. irsﬁo

1312; 1193; 116%badldf; 184069 and 774 cm -1
IR spectrum (KBr): 3460; 3384; 3325; 1654; 1596; 1540;
1499; 1312; 1231 and 747 cm™

15
Example 4: 3-[{4-(3-m-Tolylureido)phenyl]-1H-indole-2-
carboxamide
O
R~
O
O~
ﬁ NH,

20
. The 3-{4-(3-m-tolylureido)phenyl]-1H-indole-2-carbox-
amide was prepared according to method a described
~above, using 3-methylphenyl isocvanate. Its character-
istics are as follows:
25 MS spectrum (ES+): m/z = 385 [MH]+
Melting point = 140-142°C,.
1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 2.30 (s,
3H); 6.42 (broad m, 1H); 6.80 (broad 4, J = 8.0 Hz,
1H); 7.05 {broad t, J = 8.0 Hz, 1H); from 7.13 to 7.30
30 (m, 3H); 7.32 (broad s, 1H); from 7.38 to 7.53 (m, 5H};

5



Exanpl e 3: 3-[4-(3-Phenyl ureido)phenyl]-IlHindole-2- carboxamde HNO 0O |
N H 30 H WD 2006/ 061493 PCT/ FR2005/ 003003 35 The

3-[4- (3-phenyl urei do) phenyl ] -1 Hindol e-2-carbox- am de was prepared
accordi ng to nm lbey olastg3 bed above using phenyl peaeyaRetns./ 0lo3003
characteristics are as follows: 5 M spectrum (ES+): mlz = 371 [VH) +

Mel ting point = 232-234C. 1H NMR spect rum®(400 MHz, DMBO-d6, S in ppm:
6.43 (broad H: 6.9 broad t, J. =.8.0 . 1K) ., 7.,05 r oad J =
&omnw-%%ﬂ%%ﬁ? fﬁéﬁ?ﬁ%@@ﬁﬁ%@&%ﬂ@xm

7H); 7.59 (bréad3d,(hrcad.s5 H2,; 2H).6 kidadbrnad,. 1H); 8.80 (broad s,
1H): 11.6 b I ect . : i . 5.1 n 1596;
150, 1499, 2D d IR T A S Ekiprogr oo reee; 112de

3- [ 4- (3- m Tol whdr iddophenyl ] - 1H i ndol e-2- carboxamide N\ N O H NH2 20
The 3-[4-(3-mtolylureido)phenyl]-1Hindol e-2-carbox- am de was prepared

according to nethod a descri bed above, using 3-npethyl phenyl i socyanate.
Its Chargcterpxample 51 3—[4—(3-Trifluoromaé%ylphenf&d%éi&é)phenﬁ&%-

1H-indole-2-carboxamide

il

H
N

{

O

O

(>

10 The 3-[4-(3-trifluoromethylphenylureido)}phenyl]-
1H-indole-2-carboxamide was ©prepared according to
method a described above using 3-trifluoromethylphenyl

isocyanate. Its characteristics are as follows:

H
N
N
N
H

NH,

MS spectrum (ES+}: m/z = 439 [MH]+
15 Melting point = 156-158°C.
1H NMR spectrum (300 MHz, DMSO-d6é, & in ppm): 6.45
{brocad m, 1H); 7.05 {(broad t, J = 7.5 Hz, 1H); 7.23
(broad t, J = 7.5 Hz, 1H); 7.32 (broad 4, J = 8.5 Hz,
1H); 7.43 (broad d, J = 8.5 Hz, 2H); from 7.38 to 7.64
20 (m, 5H); 7.61 (broad d, J = 8.5 Hz, 2H); 8.04 (broad s,
1H); 8.97 (broad s, 1H); 9.15 (brocad s, 1H}; 11.6
{broad s, 1H).
IR spectrum (KBr)}: 3462; 3378; 1654; 1590; 1542; 1448;
1337; 1312; 1230; 1125; 1070; 746 and 698 cm™

25



Istics are as follows: 25 MS spectrum (ES+): mz = 385 [MH+ Melting point
= 140-142C. i H NWR spectrum (300 MHz, DMSO-d6, S in ppm: 2.30 (s, 3H);
6.42 (broad m 1H); 6.80 (broad d, J = 8.0 Hz, 1H); 7.05 (broad t, J = 8.0
Hz, 1H); frongd 230690€13@330 (m 3H); 7.32 (broad sPCTHFR20PEAPP3983t 0
7.53 (m 5H); WO 2006/ 061493 PCT/FRQOOS/SQSOOS 36 7.59 (broad d, J = 8.5
Hz, 2H); 8.69 (broad s, 1H); 8.83 (broad’s, 1H); 11.6 (broad s, 1H). IR

t KBr) : 3461; 3377, 165%; 1592: 1542 5 Exanpl
375 i (5- v FreTR BB I gha g A BRAST AR P RO PR de P ¢
F NH\ / iN4618-2Hchidbok@mItie

3-[4-(3-trifluoronethyl phenyl urei do)phenyl ]- 1H i ndol e- 2- car boxani de was
prepared according to nethod a descri bed above ,using

3-trifluoromet hyl phenyl isocyanate. Its characferistics are as follows: M
spectrum (ES+): mz = 439 [MH+ 15 Meltingyp = 156-158C. 1H NWR
spectrum (300 VHz, DVBO- d6, 6 in ppn) 6.45NT dm 1H); 7.05 (broad t, J

= 7.5 Hz, 1H); 7.23 (broad t, J = 7.5 r{lkb ; .32 (broad d, J = 8.5 Hz,
1H); 7.43 (broad d, J = 8.5 Hz, 2H); from 7038 to 7.64

The 3—[4—(3,5—dimethy1phenylureido)phenyl]-lH-indole—
2-carboxamide was prepared according to method a
described above using 3,5-dimethylphenyl isocyanate.
Its characteristics are as follows:
10 MS spectrum (ES+): m/z = 399 [MH]+
Melting point = 168-170°C.
1H NMR spectrum (400 MHz, DMSO-dé, & in ppm): 2.24 (s,
6H); 6.43 (broad m, 1H); 6.62 (broad s, 1H); 7.05
(broad t, J = 8.0 Hz, 1H); 7.10 (broad s, 2H); 7.23
15 (broad t, J = 8.0 Hz, 1H); from 7.39 to 7.53 (m, 5H) ;
7.58 (broad d, J = 8.5 Hz, 2H); 8.60 (broad s, 1H);
8.82 (broad s, 1H); 11.6 {(broad s, 1H).
IR spectrum (KBr): 3459; 3375; 1654; 1586; 1541; 1310;
1215; 851 and 745 cm™
20
Example 7: 3-[4-(2-Fluorophenylureido)phenyl]-1H-

indole-2-carboxamide



20 (m 5H); 7.61 (broad d, J = 8.5 Hz, 2H); 8.04 (broad s, 1H); 8.97
(broad s, 1H); 9.15 (broad s, 1H); 11.6 (broad s, 1H). IR spectrum (KBr)
3462; 3378; 1654; 1590; 1542; 1448; 1337; 1312; 1230; 1125; 1070; 746 and
698 cm -1 25 WD 20063 0BaUe33 PCT/ FR2005/ 003003 - 37 PETR20®@ /003003

3-[4- (3, 5-D net hyl phenyl ur ei do) phenyl ] -i I ndol e-2-carboxamde N NMO OMH
NHZ 5 The 3-[4-(3, 5-dinethyl phenyl urei_dgj)Lgph_enyl | -1 Hi ndol e- 2-carboxam de
was prepared according to nethod a described above using

3, 5-di net hyl phenyl isocyanate. |Its characteristics are as follows: 10 M5
spect rum ( ES+)Then3- & -309- § I rophsiyt Jure ods phenvbB- 1o dalENVR spect rum

(400 Mz, Dwsgﬁﬁérﬁ%kéhfﬁﬁn w§524p§§ ar8f) ; é%dg%dﬁmfadtén mbEhoab- QZ
(broad s. 1H): 7.05 (broad t. 3 8°Fz, 1F). 7.10 (broad s, 2H): 7.23 15

(broad t, J _d@&ﬁwedimabq%m@lwté fls?a’omensalo ispoy@n@ioad Icfs =
8.5 Hz, 2H; %ma(dtréﬁ%@csllé)re &b & lnaad s, 1H); 11.6 (broad s, lH)

I R Spectrunl( ): 3459; 3 1654; 1 1; 1310; 1215; 851 and 745
cm-1 20 Exa SPecé_'ﬁ‘H“(%sﬁ qu‘Hﬁhengﬁgq%e&gé)phenyl]-l H-
I ndol e- 2-car bameamml@ fpoint = 146-148°C.
1H NMR spectrum {400 MHz, DMSO-d6, & in ppm): 6.46
(broad m, 1H); from 6.98 to 7.08 (m, 2H); 7.15 (broad
10 t, J = 8.0 Hz, 1H); from 7.20 to 7.28 (m, 2H); 7.43
(brcad d, J = 8.5 Hz, 2H); from 7.40 to 7.52 (masked m,
' 1H); 7.46 (broad d, J = 8.0 Hz, 1H); 7.49 (broad m,
1H); 7.59 (broad d, J = 8.5 Hz, 2H); 8.18 (broad t, J =
8.0 Hz, 1H); 8.64 (broad s, 1H); 9.24 (broad s, 1H);
15 11.6 {broad =, 1lH}.
IR spectrum (KBr): 3457; 3374; 1651; 1596; 1540; 1455;

1313 and 747 cm™

Example 8: 3~-{4-[3-(2-Fluoro-5-trifluoromethylphenyl} -
20 ureidolphenyl}-~l-methyl-lH-indole-2-carboxamide

-

The 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]-
25 phenyl}-l-methyl-1H-indole-2-carboxamide was prepared
according to method a described above using 3-(4-nitro-

phenyl) ~1H-indole-2-carboxamide (example 1}:

H

N
N
N
\

NH,

1-Methyl-3- (4-nitrophenyl)-1H-indole-2-carboxamide
30 ' '



HH NO OHNHZ W 2006/ 061493 PCT/ FR2005/ 003003 38 The
3-[4-(2-fluorophenyl urei do) phenyl ]-1Hi ndol e- 2-carboxam de was prepared
according to nmethod a described above using 2-fl orophenyl isocyanate. Its
5 characteri sti @ 200&/ &&1493 | ows: MS spectrum ( ES+) : BT/ ER2IGH [044 003

Mel ting point = 146-148C. 1H NMR spect r_urg)9(4_00 MHz, DMSO-d6, S in ppm:
6.46 (broad in, 1H); from6.98 to 7.08 (m 2H); 7.15 (broad 10t, J = 8.0

Hz, 1H); f 2 ta 7.28_ (m: - 1.4 J43 8.5 5. riddha
7. 40 tHZ) 7. r5(2)m(c_)r7r'a(%£7ed8i n‘j,’t‘2 TE)E?U%WAE@’%%%%%E%’T@%Q‘*%. (F)BHazi‘,l 1%2; 7. 49 I{(gb?{)nad
m 1H); 7.59 iastistel are Jaddgdstprz @ AYLutg o (hroedl ¢, oF 2- F-EUEC1H);

8. 64 (broad sphbhii )L 124 DRl 5, cabboxadid 1.6 (W ead sf lEhhydRsapect rum
(KBr): 3457, ?374; 1651; 1596; 1540Q; 1455; 1%%3 and 747 cm 1 Exanpl.e 8:
2

3-{4-[ 3- ( 2- FI Bl idimagisifet Wy pheAyPpn - oghe reaction mixture is
ur ei do] phesyl }stivreidhydt ldhibingot e énsar Hoxoa fler F2 hblrsoahdFES @INdYH 2

pheny }- 1- met FAESE ol 82958 ar HORhnida s BFBRd ot dcci i ©F Stet hod
a described abeshedsiwigtls- B4-tiinters0-15 ml of water, and filter-dried.
After dryving under wvacuum, 0.22 g of l-methyl-3-(4-
- nitrophenyl)-1H-indole-2-carboxamide are obtained, the
10 characteristics of which are as follows:
MS spectrum (ES+): m/z = 389 [MH]+
Melting point = 146-148°C.

- 1-Methyl-3- (4-aminophenyl)-1H-indole-2-carboxamide
15
0.2 g of l-methyl-3~{4-nitrophenyl}-1H-indole-2-
carboxamide and 0.14 g of 10% palladium-on-charcoal are
. added to 8 ml of methanol and the reaction mixture is
hydrogenated under 5 bar for 4 hours and 30 minutes at
20 25°C. The reaction mixture is then filtered over a thin
layer of silica gel and the filtrate is concentrated
under reduced pressure, to give 0.91 g of 1l-methyl-
3-(4-aminophenyl)-1H-indole-2-carboxamide, the charac-
teristics of which are as follows:
25 MS spectrum (ES+): m/z = [MH]+
Melting point = 96-98°C.
1H NMR spectrum (400 MHz, DMSO-d6, & in ppm): 3.82 (s,
3H); 5.11 (broad s, 2H); 6.65 (broad d, J = 8.0 Hz,
2H); 7.08 (broad t, J = 8.0 Hz, 1H); 7.15 {(broad 4, J =
30 8.0 Hz, 2H); 7.21 {(broad m, 1H); 7.25 (broad t, J = 8.0
Hz, 1H); 7.50 (broad d, J = 8.0 Hz, 1H); 7.53 (broad d,

J = 8.0 Hz, 1H}; 7.61 (broad m, 1H).

3—{4—[3—(2—Fluoro-5—trifluoromethylphenyl)ureido]—
35 phenyl)-l-methyl-1H-indole-2-carboxamide

0.075 g of 2-fluoro-5-trifluoromethylphenyl isocyanate
is added to a solution of 0.086 g of l-methyl-3-



phenyl ) - 1H i ndol e- 2- car boxam de (exanple 1):

1- Met hyl - 3- (4-ni trophenyl ) - 1H i ndol e- 2- car boxam de 30 WD 2006/ 061493

PCT/ FR2005/ 003003 - 39 0.047 g of sodium hydride and then 73 | of nethane
i odi de are add®d 2006/ &1483 on of 0.3 g of 3-(4-nitr&®CT/FR2005/003003
phenyl ) -1 Hindol e- 2-carboxam de in 8 nl_ of, anhydrous di net hyl f or mam de
under argon. The reactlon mxture is 5 stirred at anbi ent terrperature for 2

hours and 45 e ) filter
washed with 3mt4| S n\%@hﬁnﬁf 16}tjckeﬁhoalndp?f clo% %l@déj i\ terigrlgl ng Junder
vacuum 0. 22 @&esfrahydncfiaran (&ndi ttﬂ'éﬁ)heﬁsrwrilﬁgl ndgl ecenganpefam iy are

obt ai ned, thel Hugharacteri sif csndfnybch §£§ aédfi@li' OWg heM5 r&RRELIIHN
(ESH): m 389 [MH +, Melting point = 146-1
1- Met hyl - 3- (4T&MHGShehs| )ERgR | ﬁ&&F@niiréére@ox‘aﬁiiaé regdyred gpgessure,

1- met hyl - 35 (4ahpidt r@heerhyééxdﬂ.rél nao! euz4i raaboxani @i@r@ﬁ@t@gﬁeﬁplgy oforiLO%
pal I adi um on r.coal re of net hanol g ﬁe reac

0
mxture is hﬁ&i&&@n&to élmﬁjndeer Ug:lt?é} %?%]rn% FHUT*Ang u?egnléct 25C.
The reaction nfxtqumcqusexalm dnd t etledl owrertatiehi (20 180y ery ofoduheta q@l and

the fi '”ate 80”09 9t ediﬁmdgr 56290?9 Eiﬁé%r%athf@h&%oﬁe%ﬂ

1- met hyl - -am nop | ndo car boxam d harac- teristics
of whi ch are Ebeﬂhﬂll émldgéphsnyééctlrmﬁt@&%)lﬂ Angod RHCATIRNATIRE poi nt =

96-98C. NNBhéP@ﬁEE:HPﬂ:é%QQtW% o@“@@l@@x a8 %sprf@no%;s& (s, 3H ; 5.11
(broad s, 2H); broad_d, 8.0 Hz [%EP]# .08 (broad t, J = 8.0 Hz,

1H); 7.15 (br%dsaec R es) ! n/3 2
Melting point = > 260°C

1H NMR spectrum (300 MHz, DMSO-dé, & in ppm): 3.83 (s,
3H); 7.13 (broad t, J = 8.0 Hz, 1H); 7.29 (broad t, J =
15 8.0 Hz, 1H}; 7.39 (m, 1H); 7.45 (brocad d, J = B.5 Hz,
' 2H); from 7.49 to 7.58 {(m, 5H); 7.62 (broad d, J = 8.0
Hz, 1H); 7.71 (broad m, 1H); 8.65 (dd, J = 2.5 and

7.5 Hz, 1H); 8.95 (broad m, 1H); 9.28 (brocad m, 1lH).
IR spectrum (KBr): 3477; 3351; 3308; 3281; 3181; 1712;

20 1650; 1600; 1537; 1442; 1310; 1116; 821 and 743 cm*

Example 9: 3~{4~[3=-(3~-Chloro-4-trifluoromethylphenyl) -
ureidolphenyl}-1H-indole-2-carhoxamide

O
N / F
H-4 cl

o)

N O
N
H

&

The 3-{4-[3—(3—chioro—4-trifluoromethylphenyl}ureido]—
phenyl}-1H-indole-2-carboxamide was prepared according
to method a described above using 3-chloro-4-

30 trifluoromethylphenyl isocyanate. Its characteristics

NH,
25



30 8.0 Hz, 2H); 7.21 (broad m 1H); 7.25 (broad t, J =80 Hz, 1H); 7.50
(broad d, J = 8.0 Hz, 1H); 7.53 (broad d, J 8.0 Hz, 1H) 7.61 (broad m
1H). 3-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl)urer do]

phenyl ) - 1- net M@ 2096 /0148 - car boxani de 0. 075 g of PCT/FR2°°5/°°3°°3
2-fluoro-5-trifluoronethyl phenyl isocyangte_is added to a solution of
0.086 g of 1-nethyl-3 WO 2006/ 061493 PCT/ 005/ 003003 - 40

(4-am nophenyl ) - 1Hd ndglye g)w’)s .carboxamde in 18 m of tetrahydrofuran and
the stirring is continue for 1 hour. 5 m_ of nethanol are added, the

reaction m x4 EPeStenNEh (ESrdentV# ed 4™ leduced pressure, 5 and the
residue is puMeﬁrtqglgb);,oqrﬂlrtormthggr_qm@pcon a sili ca coI umm, el ution being

d t th t h t t at 0/ 80
Vol uney o T8 VBoS0 g (a7 SR Lo Phbet b | Sofbmnt 0o €Y

phenyl ) ur &5 do](preayl )m) - 0HY hyl’rL A | ndebed2-twcar boxans de, Hz10 1#e; from
characteristicgs ,af whi r |1 t ( ESH = 1 [M]+
Mel ting porntc] (a %—‘?N Shgfral\rlrr%(o?)('\)@j{ﬁ& %I\/St:.&dGéBS%E r%?ﬁ ‘3. 83
(s, 3H) 7.13. Ubrotscti tJ F =28 OHelz, 1H):; 7.29 ((Broal £, 135 Has QHG Hz,

1H ; 7.39 brgad. d from 7 £g
1) 7 62 (brpadon, 5ot i R a7 7 Gropafy A TR L (BRobd, m

2.5 and 7.5 LE)-1H); 8. 95 (broad m 1H); 9.28 (broad in, 1H. IR spectrum
(KBr): 34y, 3§51spe%%Q&'m 33k 318463173243 ; 2065050,1566G00; 19587, 13442,
1310; 1116; 8?% @nd E714 m-1 Exanple 9:

3-{4-[3-(3-CnfoPd- 28 i 6B ubFomet hyl phenyl ) -

urei do] phenyl } - 1Hi ndol e- 2-carboxanmide F H N /. F

Example 10: 3=-{4-[3-(5-tert-butylisoxazol-3-yl)ureido]-
phenyl}-1H~indole-2-carboxamide
15

The 3-{4-[3-(5-tert-butylisoxazol-3-yl)ureido]lphenyl}-

1H-indole-2-carboxamide was prepared according to-

method a described above using 5-tert-butylisoxazole-
20 3-isocyanate. Its characteristics are as follows:

MSE spectrum (ES+): m/z = 418 [MH]+

Melting point = 176-178°C

1H NMR spectrum (300 MHz, DMSO-d6, 6 in ppm): 1.31 (s,

9H); 6.47 (broad m, 1H); 6.52 (s, 1H);: 7.05 (broad t, J
25 = 8.0 Hz, 1H); 7.23 (broad t, J = 8.0 Hz, 1H); from

7.39 to 7.52 (m, 5H); 7.58 (broad 4, J = 8.5 Hz, 2H);

8.94 (broad s, 1H): 9.52 (broad s, 1lH); 1l1.6 (broad s,

1H).

IR spectrum (KBr): 3461; 3275:; 2968; 16385; 1653; 1607;
30 1539; 1280 and 745 cm!



\o"

Z HNHzZ 25 The

3-{4-[3-(3-chloro-4-trifluoronethyl phenyl)ureido]-

phenyl ) - 1H i ndol e- 2- car boxam de was prepared according to nmethod a
descri bed aboW® 29i0%d 0%1&A30r 0-4 30 trifl uoromet hyi pRERYFRRIBEYARAZOL3 |t s
characteristics WO 2006/ 061493 PCT/ FR2QO§/20Q3003 - 41 are as follows: M
spectrum (ES+): mz = 473 [MH+ Melting point = 168-170C I H NVR spectrum
(300 MHz, DMSO-d6, S en ppm: 6.49 5 (broad m 1H); 7.05 (broad t, J

from 7.40 to 7.54 (m 6 ; 7.60 (broad d, J =

7.75 (d, J
9.38 (broad i phehbll)-1k-8nabnead -carbokdiniakd | R spectrum (KBr):
3343; 1650; 1590; 1536; 1312; 1100 and 745 cm -g Exanple 10:
3-{4-[3-(5-tert-butylisoxazol -3-yl)ureido]- phenyTﬁ:ﬁ H i ndol e- 2- car boxam de
O HN OO WNH The oFf
3-{4-[3-(5-tert-butylisoxazol -3-yl)urei d(ﬁ ='@ }- 1Hindol e- 2- car boxam de
was prepared according to H,{\

10

15

20

( H 7 8.5 Hz, 2H) ;
Exgrople 1y 37185 [3¢, (4 Trif lnompmethoxypledy 1)Mreddal~ 1H) ;
3463;

o)

0
NH,

&

The 3-{4-[3-{4-trifluoromethoxyphenyl)ureidolphenyl}-
1H-indole-2-carboxamide was prepared according to
method a described above using 4-trifluoromethoxyphenyl

isocyanate. Its characteristics are as follows:

N
N
H

. MS spectrum (ES+): m/z = 455 [MH+]

Melting point: 162-164°C

Elemental analysis: C%: 60.92; H%: 3.66; N%: 11.85
{theoretical: C%: 60.79; H%: 3.77; N%: 12.33)

1H NMR spectrum (300 MHz, DMS0O-d6, & in ppm): 6.44
{broad m, 1H); 7.05 (broad t, J = 8.0 Hz, 1H); 7.23
({(brcad t, J = 8.0 Hz, 1H); 7.30 {(brcad 4, J = 8.5 Hz,
2H); from 7.38 to 7.52 (m, 5H); 7.58 (m, 4H); 8.86
{broad s, 1H}; 8.94 (broad s, 1lH}; 11.6 (broad s, 1lH}.

Example 12: 3-{4-[3-(2-Methoxy-5-trifluoromethyl-~
phenyl)ureido]phenyl}-iH~indole-2-carboxamide
/
O
H
o { .
o Fg¢



met hod a descri bed above using 5-tert-butylisoxazole- 20 3-isocyanate. Its
characteristics are as follows: M spectrum (ESt+): mz = 418 [MH + Melting

point = 176-178C 1H NWR spectrum (300 MHz, DMSO d6, S inEplgg: 1.31@és,
9H); 6.47 (br d% ?9106/1@51 $352 (s, 1H); 7.05 (broad tECTY Q5 L0Q3RP3 1H);
7.23 (broad t, J 8.0 Hz, 1H); from7.3%40 7.52 (m 5H) ; 7.58 (broad d
J = 8.5 Hz, 2H) ; 894(broads 1H); 9.52 (broad s, 1H); 11.6 (broad s,

1H) . IR spect riym (KB 3463, 13275 %ﬁ%nlfs@%ro%@i%yﬂ;ﬁ%yl %&éﬁ@; 1280
and 745 cm1 WD 2006/061493 PCT/ FR2005/ 003003 - 42 "Exanp
3- { 4- ( 3- (4- Tr BB oreHHoXyheRive ) AR P G e MRS} - W—@Pﬁﬁ%fle af‘"r%"r‘%’o‘k%m de

g) {CZ [3? I(:4H I'tli]:di ~ /meiﬁoriﬁ Ha\H2 d‘izsﬂiﬁ.b&ad ) above using 2-methoxy- 4
trifl uoranmet hox ur.ei en car oxanl e
was prepar ed ﬁ%“gtﬁﬁf%ﬂ%ﬁ; ]de%%$$%%ﬁ¥g%ovit33|cﬁbarac eris

4-trifl uorbrretalmyephefrqﬂllowssocyanate. Its characteristics are as foll ows:

M5 spectrum (E&t)g = 4 N%H 19 ti oint: 162-164C El enenta
anal ysis: C% éjzégtlzﬁ% &%6 (ﬂ( o]lroetlcal C% 60.79; H®
3.77, N% 12. M@)ltmg\lmlgﬁectlﬁl&nl@m MHz, DMSO-d6, 8 in ppm: 6.44 (broad

in, 1H; 7.051¢bnaad dpedeiud- 0348, mitH) Dﬁs%ﬁds § in ppm): 3.99 (s,
3H); 6.46 (broad m, 1H); 7.05 (broad t, J = 8.0 Hz,
10 1H); from 7.19 to 7.27 {(m, 2H); 7.33 (dd, J = 2.0 and
8.5 Hz, 1H); from 7.40 to 7.54 {(m, 5H); 7.60 (broad 4,
! J = 8.5 Hz, 2H); 8.56 (broad s, 1H); 8.59 (d, J = 2.0
Hz, 1lH); 9.55 (broad s, 1H); 11.6 (broad m, 1H}.
IR spectrum (KBr): 3463; 3342; 1655; 1593; 1540; 1447;
15 1269; 1134 and 746 cm’

Example 13: 3-[4-(2-Fluoro-5-trifluoromethylbenzene-

. sulfonylamino)phenyl]-1H-indole-2-carboxamide

i
N N,
162 mg of 2-fluoro-5-trifluoromethylphenylsulfonyl
chloride in 6 ml of pyridine are added dropwise to a
solution of 100 mg of 3-(4-aminophenyl)-1H~indole-
2-carboxamide (example 1) in 12 ml of pyridine at 0°C.
25 The mixture is stirred at ambient temperature for
6 hours and then poured into 50 ml of ice-cold water,
and the precipitate formed is filtered off. After
purification by flash chromatography on a silica
column, elution being carried out with a mixture of
30 cyclohexane and ethyl acetate (20/80 by volume), 50 mg

20




15 (broad t, J =8. 0 Hz, 1H) ; 7.30 (broad d, J = 8. 5 Hz, 2H); from7.38
to 7.52 (m 5H); 7.58 (m 4H); 8.86 (broad s, 1H); 8.94 (broad s, 1H)
11.6 (broad s, 1H). Exanple 12: 3-{4-[3-(2-Methoxy-5-trifluoromethyl 20
phenyl ) ur ei do]%h §/06L4930l e- 2-carboxanide 0 H WGT/FERIGO (2

2006/ 061493 PCT/ FR2005/ 003003 - 43 The B

3-{4-[3-(2-nethoxy-5-trifIuoronethylphenj%%ureidoJ-.

phenyl } - 1Hi ndpd e- 2- carhoxani_gq ) —%Fﬁﬁ%rﬂ%o%@t‘iwgoex{&ﬂg‘éﬂ%@yl—
hyl phenyl

descri bed above using 2-nethoxy- 5-trifluoronet | socyanate. Its
char act eri st i @nimp)prensl FolfoidoMs Ipearbopanids) arfy pbtaiped. mile

Mel ting point:chki%ddG dii MR sREei MM AS0s ME114M50- d6, 6 in ppm): 3.99
(s, 3H ; 6.46 ( ro%d m.,1H); 7.0 broad t, J = 8.0 Hz, 10 1H) ; from

7.19 to 7.27 (W e w1 {8 g8y and 8.5 Hz, 1H); from 7.40 to 7.54
(m 5H ; 9.60e(lyioad whint): 2 B-ALHLCc2H) ; 8.56 (broad s, 1H) ; 8.59 (d, J

3463, 542 1ERENIRE [SRIVERT B 19007154 %hd Ja8 ént B 15
3- [ 4- ( 2- Fl uor dthaorigtdiverlometthy | 3ferdfendi%: 3.17; N%: 8.80)
sul fonyl am noyphegyk] - dfbd OAgh & F ot iR¥am desofabF B 18 L HNE
(broad m, 1H); 7.02 (broad t, J = 8.0 Hz, 1H); from
10 7.18 to 7.25 (m, 3H); 7.31 (broad 4, J = 8.0 Hz, 1H);
from 7.35 to 7.50 {(m, 4H); 7.72 (brocad t, J = 8.0 Hz,
: 1H); from 8.07 to B8.18 {(m, 2H); 10.9 (brocad s, 1H);
11.6 (broad s, 1H).

15 Example 14: 3-[4~(2,3~Dichlorobenzenesulfonylamino) -
phenyl]-1H-indole~-2-carboxamide

Cre
H Cl

I
N NH,

H
The 3-[4-(2,3-dichlorcbenzenesulfonylamino)phenyl]-1H-
indole-2-carboxamide was prepared according to

20 example 13 using 3,4-dichlorophenylsulfonyl chloride,.
. Its characteristics are as follows:
MS spectrum (ES+): m/z = 460 [MH+]
. Melting point: > 260°C
1H NMR spectrum (300 MHz, DMSO-d6, & in ppm): 6.54
25 (broad m, 1H); 7.02 {(broad t, J = 8.0 Hz, 1H); from
7.7 to 7.25 {(m, 3H); from 7.31 to 7.50 (m, 5H); 7.58
(t, J = 8.0 Hz, 1H); 7.95 (dd, J = 2.5 and 8.0 Hz, 1lH):
8.10 (dd, J = 2.5 and 8.0 Hz, 1H); 10.9 (broad m, 1H);

11.6 (broad s, 1H).
30 IR spectrum (KBr): 3476; 3422; 3389; 3358; 1670; 1651;



20 162 ng of 2-fluoro-5-trifluoronethyl phenyl sul fonyl <chloride in 6 m of
pyridine are added dropwi se to a solution of 100 ng of

3- (4-am nophenyl)-1H i ndol e- 2-carboxam de (exanple 1) in 12 ridine
at 0C. 25 The W@ 06/ 061483 rred at anbi ent tenperat EEE/F"B?OOQ/I‘?GérOsOy%nd

t hen poured into 50 m of ice-cold water,. and the precipitate forned is
filtered off. After purification by flash chromat ography on a silica
columm, el uti el r oyt At e Qf -ane and

et hyl acet at eﬁ?gg/ 83%1%(;}%0 4?%9)%34\6\{! ql&o §3L65/ 06?%4?93 PC}IlS/:dF%Zan(()SI 003003 44
of 3-[4-(2-fluoro-5-trifluoronethyl benzenesul fonyl -

am no) phenyl ] EJ;H:dpri@oIQQ gafpoxany gecare-ahit i nedp-tbeyloharpeirakiodt-i cs of

whi ch are as fol S+):.. .mz = 478 | Mel .t g J9 point: 176-178C
El enent al anal3y§'|1§“rEW%g’hff%’lﬁle%.lﬁéﬁﬁW%f%&'b %tical: C% 55.35;

H% 3.17; N% 8.80) 1H NWVR spectrum (300 , DMSO-d6, S in ppm: 6.50
(broadin, 1H) ; 7.02 (broad t, J =8.0 H ; from 10 7.18 to 7.25 (m
3H) ; 7.31 (broad d, J = 8.0 Hz, 1H) ; fr .35 to 7.50 (m 4H) ; 7.72
(broad t, J = 8.0 Hz, 1H); from8.07 to §. (m 2H); 10.9 (broad s, 1H);
11.6 (broad s, 1H). 15 Exanple 14: 3-[4- (?_|3 hl or obenzenesul f onyl am no) -
phenyl ] - 1H-|ndole 2-carboxamde C H l-? N HH

O

43 mg of triphosgene followed Dby 110 nl of
triethylamine at 0°C are added to a solution of 100 mg
of 3-{(4-aminophenyl)-1H-indole-2-carboxamide (example
1) in 18 ml of tetrahydrofuran. The mixture is stirred
10 for one hour at ambient temperature and then 110 mg of
5-tert-butyl-2-p-tolyl-2H-pyrazol-3-ylamine are added.
. The mixture is stirred for one hour and concentrated
under reduced pressure, and the residue is triturated
with 2 ml of ethyl acetate, to give a white solid.
15 After filtration and drying, 150 mg of 3-{4-[3-(5-tert-
butyl-2~p-tolyl-~2H-pyrazol-3-yl)ureido]phenyl}-1H-
indole-2-carboxamide are obtained, the characteristics
of which are as follows:
MS spectrum (ES+): m/z = 507 [MH+]
20 Melting point: > 260°C
1H NMR spectrum: (300 MHz, DMSO-d6, & in ppm): 1.29 (s,
9H); 2.39 (s, 3H); 6.38 (s, 1H); 6.41 (broad m, 1H);
7.05 (broad t, J = 7.5 Hz, 1lH); 7.22 {(broad t, J = 7.5
Hz, 1H); 7.35 (brocad 4, J = 8.5 Hz, 2H); from 7.37 to
25 7.48 (m, 7H); 7.54 (broad 4, J = 8.5 Hz, 2H)}; 8.37
{(broad s, 1H); 9.13 (broad s, 1H); 11.65 (broad s, 1H).
IR spectrum (KBr): 3457; 3374; 1651; 1596; 1540; 1455;
1313; 1246; 1181; 854 and 747 cm™




The 3-[4-(2,3-dichlorobenzenesulfonylanino)phenyl]-lk# I ndol e- 2- car boxam de
was prepared according to 20 exanple 13 using 3,4 dichlorophenylsulfonyl
chloride. Its characteristics are as follows: M spectrum (ES+): niz 460
[MH]  Meltind"pAtRe/CEBEC 1H NVR spectrum (300 M—I?CT‘DWB@D@@/OQ?'lorﬂpprr)
6.54 25 (broad in, 1H) ; 7.02 (broad t,4% =8.0 Hz, 1H); from 7.17 to
7.25 (m 3H ; from7.31 to 7.50 (m 5H) 7.58 (t, J =8.0 Hz, 1H); 7.95
(dd, J = 2.5 and 8.0 Hz, 1H); 8.10 (dd, J =2.5and 8.0 Hz, 1H); 10.9
(broad in, 1H); 11.6 (broad 1H). 30 IR sp ectrun1gKBrL 3476; 3422;
3389; 3358; 1&ewilss1; 16® 2086/4612982PEInPRI0E5MEbBYEBbenyi3uredde- 1540;
1404; 1343; 1i6enyd321H4h@NG 20 s&Bokantoe@ ™l € 15!
3-{4-[3-(5-tert-Butyl-2-p-tolyl-2H pyrazol -
3-yl)ureido] phenyl }-1H i ndol e-2-carboxamde HNN H ~i OO HNH2 5 43
ng of triphosgene followed by 110 Al of trig¢thylamne at OC are added to a
solution of 100 ng of 3-(4-am nophenyl)-1 dol e- 2- car boxam de (exanpl e
1) in 18 mM of tetrahydrofuran. The ”‘XtHN stirred 10 for one hour at
anbi ent tenperature and then 110 ng of
5-tert-butyl-2-p-tolyl-2H pyrazol - 3-yl d
stirred for one hour and concentrated
residue is triturated

F : :
{'n® are added. The m xture i's
woder reduced pressure, and the

0.115 cm® (0.876 mmol) of 2-fluoro-5-methylphenyl
isocyanate is added, at a temperature in the region of
20°C, under an argon atmosphere, to 0.2 g (0.796 mmol)

10 of 3~ {4~aminophenyl)-1H-indole-2-carboxamide in
solution in 10 em® of tetrahydrofuran. After stirring
for 18 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 400 mg of a residue

15 which is purified by flash chromatography [eluent:
ethyl acetate/cyclohexane (7/3 by volume)]. After
concentration under reduced pressure of the fractions
containing the expected product, 250 mg of a yellow
residue are obtained, which residue is stirred in

20 10 cm’ of dichloromethane and then filtered and dried
under reduced pressure (2.7 kPa), to give 180 mg of
3-{4-[3-(2-fluoro-5-methylphenyl)ureido]phenyl}-1H~
indole-2-carboxamide, in the form of a beige solid that
melts at 220°C;

25 1H NMR (300 MHz, (CD3)2s80 d6, - & in ppm): 2.28 (s:
3H); 6.46 (broad s: 1H); 6.81 (m: 1H); 7.06 (broad t, J
= 8 Hz: 1H); 7.11 (broad t, J = 10 Hz: 1H); 7.23 {(broad
t, J = 8 Hz: 1H); from 7.36 to 7.53 {(m: BH}; 7.59 (d, J

= 9 Hz: 2H); 8.02 (broad 4, J = 8 Hz: 1lH); 8.55 (broad

30 s: 1H); 9.21 (s: 1H); 11.61 (s: 1H); MS-ES': m/z =
403 (+)=(M+H) (+) ;



with 2 mM of ethyl acetate, to give a white solid. 15 After filtration and
drying, 150 ng of 3-{4-[3-(5-tert- butyl-2-p-tolyl-2H pyrazol - 3- yI)ureido]
phenyl } -1 H indol e- 2- car boxam de are obtained, the characteristics

whi ch are as 9 12006/ 063 48%ect rum (ES+): mz = 507 [BﬂTYFRiéoﬁEPPPﬁ@3p0|nt:
> 260C 1H NMR spectrum (300 Mz, DNBOidgq Sinppm: 1.29 (s, 9H) ; 2.39
(s, 3H; 6.38 (s, 1H); 6.41 (broad m 1H); 7.05 (broad t, J = 7.5 Hz, 1H)

, 7.22 (broadps.pk.=nfD = ﬂ%l(lW) RM&% Qbroad d, J 8.5 Hz, 2H); from7.37
to 25 7.48 (m 7H); 7.54 (broad d, § ZFD ; 8.37 (broad s, 1H);
9.13 (broad s, 1H); 11.65 (broad s, lkb. IR spectrun1(KBr) . 3457; 3374,
1651; 1596; 1E4@mplé55;17:1318: {4246+ (81Bimethylaming4?-£Mueotoiber926~061493

PCT/ FR2005/ 003003 6. .
3-{4-[3-(2- FIﬂSF&dQ]R@PH?EE%@%&&?@P&PJ&Tcﬁﬁ?ﬁ??fgfﬁ-indole-2-carboxanide

HNHN j-, ®DF 1 CONM2 N5 H 0.115 cnB (0.876 mmml) of

2-fluoro-5-methyl phenyl isocyanate is addedy~at a tenperature in the
region of 20C, under an argon atnosphere, tp 0.2 g (0.796 mmol) 10 of
3- (4- am nophenyl ) - 1H i ndol e- 2- car boxam de i solution in 10 cnB of

tetrahydrofuran. After stirring for 18 at a tenperature in the

region of 20C, the reaction mxture is cQncgntrated to dryness under
reduced pressure (2.7 kPa), to give 400hNnmgQof a residue 15 which is

purified by flash chronmat ography [eluemii

X\, ~CONH,

@

18 com® (2.52 mmol) of a solution of 5-dimethylamino-
2-fluorophenyl isocyanate in 0.14 N tetrahydrofuran
10 followed by 0.1 em® (0.796 mmol) of triethylamine are
added, at a temperature in the region of 20°C, under an
argon atmosphere, to 0.2 g (0.796 mmol}) of 3-(4-amino-
phenyl) ~-1H-indole-2-carboxamide. After stirring for
18 hours at a temperature in the region of 20°C, the
15 reaction mixture 1s concentrated to dryness under
reduced pressure (2.7 kPa), to give 0.7 g of a brown
0il which is purified by flash chromatography [eluent:
ethyl acetate/cyclohexane (7/3 by volume)]. After
concentration under reduced' pressure of the fractions
20 containing the expected product, 220 mg of a yellow
residue are obtained, which residue is stirred in
10 cm® of diethyl ether and then filtered and dried
under reduced pressure (2.7 kPa), to give 200 mg of
3-{4-[3- (5-dimethylamino-2-fluorophenyl)ureido]lphenyl}-
25 1H-indole-2-carboxamide, in the form of a beige solid
that melts at between 180°C and 220°C;
1H NMR (300 MHz, (CD3)2S0 d6, - & in ppm): 2.86 (s:
6H); 6.32 (dt, J = 3 and 9 Hz: 1lH); 6.43 (very bJ_:oad s:
1H); from 7.00 to 7.08 (m: 2H); 7.23 (t, J = 7 Hz: 1lH);
30 from 7.38 to 7.54 (m: S5H):; 7.59 (4, J = 9 Hz: 2H); 7.68



et hyl acetate/cycl ohexane (7/3 by volune)]. After concentration under
reduced pressure of the fractions containing the expected product, 250 ny
of a yellow residue are obtained, which residue is stirred in 20 10 cnB8 of
di chl or onet hawe andsylosn4disl tered and dried under rR@DLER2PPRERQFR032. 7

kPa), to give 180 ng of ) ;
3-{4-[3-(2-fl uoro-5- nethylphenyl)ureido]ﬁﬁenyl) 1H i ndol e- 2- car boxam de,

in the form of b ol i hat . tsea H (3 .
(CDB) 250 d6. R ; ?J Ad L %% T%L} 535 ?’b%"ggﬁ% 1%; P (8 1H) ;
7.06 (broad t1HJ; i186kﬁs 1H) .7.11 (broad t, J = 10 Hz: 1H); 7.23 (broad

t, J = 8 Hz: kr 36, 53 7.59 (d, J =9 Hz: 2H); 8.02
(broad d, J &gaﬁg qﬁg; % 4 B%oad %% Et&)kb; 9.21 (s: 1H); 11.61 (s:

1H); MS-ES+: mz = 403(+) (M+H)(+) WO 2006/ 061493 PCT/ FR2005/ 003003 47
gBiES[Sn{S Enﬁﬁég ? SO&ngb$|) Eﬁﬁnp|eslgimethylamino—z-fluorophenyl

met hyl ami no- uor gphenyl ) - ,
ur ei do] phenyl }152F¥PREBEeLD- CarBo aﬁF&§5£¥4€°ﬁ%ﬁﬁ%w%ﬁq R5 PERENED YN H 18
cnB8 (2.52 nmmotheofcdlselingi wayeof 5-di nethyl ami no- 2-fluorophenyl isocyanate

in 0.14 N tetiagéldrg r7a|1 1?‘ £Qh og\gd{) Qe SR (P /25 d¥ R )b zene -

triethylamne are erature ipt € region of 20C, under an
argon at nospher2; dL@mUHQ éOG@OW@Q hybl 9 - f cB- (qfaﬁyﬁédlne are added,

10 at a temperature in the region of 5°C, under an argon
atmosphere, to 2.82 g (9.5 mmol) of triphosgene in
solution in 150 cm® of dichloromethane. After stirring
for 18 hours at a temperature in the region of 20°C,
the reaction mixture is concentrated to dryness under

15 reduced pressure (2.7 kPa), to give a residue which is
triturated in 40 cm’® of tetrahydrofuran. After
filtration, a solution of S-dimethylamino-2-fluoro-
phenyl isocyanate in approximately 0.14 N tetrahydro-
furan is obtained, which solution is used directly in

20 the subsequent step.

The 4-fluoro-N1,Nl-dimethylbenzene-1,3-diamine can be

prepared in the following way:
3.23 g (17.54 mmol) of (4-fluoro-3-nitrophenyl)}-

25 dimethylamine are added, at a temperature in the region
of 10%

aAfter

of 20°C, to a suspension of 0.6 g (5.63 mmol)
palladium-on-charceoal in 100 em® of methanol.
hydrogenation for 30 minutes in an autoclave under
5 bar of hydrogen, at a temperature in the region of
30 25°C, the reaction mixture is filtered, the catalyst is
rinsed with 3 times 10 cm® of methanol, . and the

filtrate is then concentrated to dryness under reduced

pressure (2.7 kpPa), to give 2.7 g of 4-fluoro-N1,Nl-

dimethylbenzene-1,3-diamine, in the form of a brown
35  oil;
MS-EI: m/z = 154 (+) = (M) (+).



phenyl ) -1Hi ndol e- 2- car boxam de. After stirring for 18 hours at a
tenperature in the region of 20C, the 15 reaction mxture is concentrated
to dryness under reduced pressure (2.7 kPa), to give 0.7 g of a _brown oi
whi ch i's puri Wioed o9 /fi6a493chr onat ogr aphy [el uent: BEFYFR2005/003003
acet at e/ cycl ohexane (7/3 by volune)]. Aftgr_ concentration under reduced
pressure of the fractions 20 containing the expected product, 220 ng of a

yellow residygeare obtalned, Wieb LERLAYS) GomsthyigMing 1Q&ME obe

di et hyl ether afid th er ed and nder reduced pressure (2.7
kPa), to gi vepZepamgdofin the following way:

3-{4-[3-(5; di gat Byl am ngr Zaddpor gpheaYbLYE ahdelptbemkte 2re added, at

1H i ndol e- 2- carboxarm de, in the formof a beige solid that neltgrgg

bet ween 180C and- ST aTYF AVRTY 30Re MELILICED37ESAUE - W_AFR Bty #*2°86 (s:
6H); 6.32 Hdt atﬂxoﬁfxe@@d otz glH)32 GmASL X Vet y4 bf badrs: 3 -k roéndhiZe00 to
7.08 (m 2H) ; 7.23 (t, J =7 : 1H); .30, fr : .72 .54 4 7.59
(d, J = 9 Hz: 1BH°S°® 7%%36’1\/\0’—‘200%/2 O%T49§fpélllf‘19%%é§%§6rgf‘8ﬁéié- gg“?ﬁ%?p = 3
and 7 Hz: 1H) at8.45 tdmpachtsird Hin ©h&9 ¥sgionHef 1%5°6.(sky1H)-.® MSIES :
mz = 432(+) T b ofp H-Li s e~ - &1 uppepBenyl

i socyanat e in+6$?EHhm%g%r§ﬁy %ﬁﬁﬂ%%#%ﬁ%ﬁlifﬁﬁ%*ﬁﬁ%ﬁ?%ﬁ? the foll owm ng way:
1.09 g (7.1 nabl 2 ofewpétabude NLINIE e nEelyPBerfdend? ° € 3-di&anf fid<F vPFowed

by 4.6 cnhg of npyriidkne;ar epadded, idfoatio t esrfer aur gatart handegtbenof 5C,
" 150 cne ofSBRERPORBmBRInG AFTER 0Pr Ao ok o IE o g RS U On
tenperat ure isrglricegphases 26€e tdembriewmel,i onwadbedur evitsh cohcehif@fed to
dryness underloo cm® of water, dried over anhydrous magnesium
sulfate, filtered, and concentrated to dryness under
15 reduced pressure (2.7 kPa), to give 5.5 g of a residue
which is purified by flash chromatography [eluent:
ethyl acetate/cyclohexane (2/8 by volume)]. After
concentration under reduced pressure of the fractions
containing the expected product, 2.78 g of (4-fluoro-3-
20 nitrophenyl)dimethylamine are obtained in the form of
an orange-red solid;
MS-ES*: m/z = 185(+) = (M+H) (+).

Example 18: 3-{4-[3-(3-Dimethy1aminophenyl)ureido]—
25 phenyl}-1H-indole-2-carboxamide :

\N/

e

A

HN™ "0

(J

Sy -CONH,

o

8.5 cm® (0.8 mmol) of a solution of 3-dimethylamino-
30 phenyl isocyanate in 0.14 N tetrahydrofuran, followed
by 0.055 cm® (0.4 mmol) of triethylamine, are added, at



15 reduced pressure (2.7 kPa), to give a residue which is triturated in 40
cnB of tetrahydrofuran. After filtration, a solution of

5-di et hyl am no- 2-fl uoro- phenyl isocyanate in approximtely 0.14 N

t et rahydro- f#Woago0os/66taidned, which solution is useBCB/FBEPPH/PA302E t he
subsequent step. The 4-fluoro-N1, N -dine %yLbenzene-l,S-dianine can be
prepared in the follow ng way: 3.23 g (17.54 mmol ) of

(4-fluoro-3-nitrophe - 25.di yl.anj.ne a %%ggp, t e ein
t he region o?iﬁﬁ%b%%ggygﬁsﬁgngﬁ%% 5%£b2%195§5. 3 dnnﬁ?dgf %ggéég PE
| adi um on- chaptwakphare0 B0 ol gt hanbl mmally erof hydf bgenieeBheRst) 30

mnutes in angutghaye updehoxamidle Of Al Qieyr By S dLMDErRbUFE b8 the

region of 30 25C, the reaction mxture is filtered, the catalyst is rinsed
with 3 times 20tEMBesRtMsEhatdl thandagien ft £AfE i § -Eheé coticelitt&Fed to

g_rynef]sI grmeriéelaagég_ AR STHE eré%ezfilsﬁa)n,i;cttm%i \is ZHerg @cf:néeﬁtﬂE@tele, N1-
i met hyl benzepe-1_3-diamine, int ormof a bro il; - E| ; z =
T4 (4] = (1 09 SR 600) BRAT53 HSCHIRROBEP8RYEss 12 a0 PHhe 8 SivEl
(4-fluoro-3-nbt7ophepgl ) di netdyidoene widrctbe ipreparédied t ey f of lasiing
way: 13.27 ¢ ot | car 8 t ature
in the regionégfb@%gééﬁﬁégf A%ﬁz#gg%' Eggg%ggﬁ S?Q?ggzgﬁtgg 8% n§g$§gof

4-f | uor o- 3- ni kY o&di vhAk] i NAEBEYt CORASRIBEtEPE JMARMEITHN I RS TR e

fol lowed; g atof Eﬁgpﬁfééﬂignéncbﬂﬁa&%gh%n t¥e Hnpddtelt Grdiict(,7R D mgol ) of
| odonet hane. After stirring for_63 hours , at a tenperature.int gi on of
20C, the reac®%on 1@“ﬁﬁiﬂ@ﬁé%?9%&ﬁﬁh§#?@ﬂ%?ﬂ§ﬁ? %ﬁl%éﬁ&heﬁﬁiFEii%
indole-2-carboxamide are obtained in the form of a
white solid that melts at between 160°C and 220°C;
1H NMR (300 MHz, (CD3)2S0 d6, - & in ppm): 2.89 (s:
15 6H); 6.38 (d, J = 9 Hz: 1H); 6.42 (brocad s: 1H); 6.74
(d, J = 9 Hz: 1H); 6.94 (broad g: 1H); from 7.00 to
7.12 (m: 2H); 7.23 (t, T = 7 Hz: 1H); 7.40 (d, J = 8
Hz: 2H); 7.43 (partially masked d, J = 8 Hz: 1H); 7.46
(&, J = 8 Hz: 1H); 7.49 (broad s: 1H); 7.58 (d, J = 8
20 Hz: 2H), 8.56 {(s: 1H); 8.72 (s: 1H); 11.60 (s: 1H);
. MS-ES*: m/z = 414 (+) = (M+H) (+).

The solution of 3-dimethylaminophenyl isocyanate in
0.14 N tetrahydrofuran can be prepared in the following
25  way: ‘
1.46 g (7 mmol) o©of N1,Ni-dimethylbenzene-1,3-diamine
dihydrochloride, followed by 9.9 com® (71.64 mmol) of
triethylamine, are added, at a temperature in the
region of 5°C, under an argon atmosphere, to 2.82 g
30 (9.5 mmol) of triphosgene in solution in 150 cm® of
dichloromethane. After stirring for 20 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 triturated in
35 50 cm® of tetrahydrofuran. After filtration, a solution
of 3-dimethylaminophenyl isocyanate in approximately
0.14 N tetrahydrofuran is obtained, which solution is

- used directly in the subsequent step.
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conbi ned, was
magnesi um su
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chr omat ogr aph
concentration under reduced pressure of

expect ed product,

obtained in t

h 3 times 100 cnB of dichl oronethane. The organic phases are

hed with 3 times 100 cnB of water, dried over anhydrous

| fate, filtered, and concentrated to dryness under 15 reduced
WoP2,06i/06gi48e 5.5 g of a residue whi cRCTZFBAPPHI/E@38Y3f| ash
y [eluent: ethyl acetate/c¥ﬁlohexane (2/8 by volune)]. After

e fractions containing the
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of 20C, under

3- (4-am nophenyl)- 1H-i ndol e- 2- car boxanjyges~After stirring for 18 hours at

am nho- 30 p
an, followed by 0.055 cnB (0.4 mmol) of triethylam ne, are

2006/ 061493 PCT/ FR2005/ 003003 ™50 a tenperature in the region

an argon atnosphere, to O. (0.4 mmol) of

a tenperature in the region of 20C, 0.1k of water 5 is added and the

: . . N
reaction mixture is then concentrated™to°dryngss under reduced pressure

(2.7 kPa), to give 0.7 g of a residu ich is purified by flash
chromat ography [el uent: dichl oronetha met hanol (95/5

10

15

20

25

30

Ny ~CONH,
N

H
19.7 mg (0.066 mmol) of triphosgene, followed by

0.056 cm® (0.4 mmol) of triethylamine, are added, at a

temperature in the region of 20°C, under an argon

atmosphere, to 0.05 g (0.2 mmel) of 4-(4-aminophenyl)-
1H-pyrrole-3-carboxamide in solution in 10 cm® of
tetrahydrofuran. After stirring for one hour at a

temperature in the region of 20°C, 48.61 mg (0.2 mmol)

of 2-pyrrolidin-l-ylmethyl-S-trifluoromethylphenylamine
in solution in 2 cm® of tetrahydrofuran are added.
After stirring for 3 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
0.15 g of a residue which is purified by £flasgh
chromatography [eluent: dichloromethane/methanol (95/5
by volume)]. After concentration under reduced pressure
of the fractions containing the expected product, 45 mg
of 3-{4-[3-{2-pyrrolidin-l-ylmethyl-5-trifluoromethyl-
phenyl)ureideo] phenyl}-1H-indole-2-carboxamide, are
obtained in the form of a beige solid that melts at
between 190°C and 250°(;

1H NMR (300 MHz, (CD3)280 d6, - & in ppm): 1.74 ({m:
4H) ; 2.50 {(partially hidden m: 4H); 3.73 (s: 2H); 6.52
{(broad s: 1H); 7.05 (t, J = 7 Hz: 1H); 7.23 (t, J = 7
Hz: 1H); 7.31 (d, J = 8 Hz: 1H); from 7.40 to 7.52 {(m:
6H); 7.63 (d, J = 8 Hz: 2H); 8.37 (s: 1H); 9.63 (s:
1H); 9.86 (=: 1H); 11.68 (broad s: 1H).

MS-ES*: m/z = 521(+) = (M+H) (+).

2.78 g of (4-fluoro-3 20 nitrophenyl)di et hyl am ne are
he formof an orange-red solid; M5-ES : mz = 185(+) = (M+H)



by volune)]. After concentration under reduced pressure 10 of the fractions

containing the expected product, 81 ng of

3-{4-[3-(3-di et hyl am nophenyl ) ur ei do] phenyl } - 1H i ndol e- 2- car boxam de are
obtai ned in tWe ReO®/061493white solid that nelts at PEEYRB2A03A0C3AR3 220C
1H NWR (300 MHz, (CD3)2SO d6, - Sin pprr')52 2. 89 (s: 15 6H) ; 6.38 (d, J =
9 Hz: 1H) ; 6.42 (broad s: 1H); 6.74 (d7“J =9 Hz: 1H); 6.94 (broad s:
1H); from7.00to 7.12 (m 2H) ; 7.23 (t, J =7 Hz: 1H ; 7.40(d, J =28
Hz: 2H); 7.43 (partially masked d, J =8 Hz: 1H); 7.46 (d, J 8 Hz: 1H);
7.49 (broad sTh&H) ; Z- ﬁﬁr(dlldllz-B POmekhy PH) ; t8l$BU@§®mm-—bW1§h¢2Yés H ;

11,60 (50 1H) o M- ESL ol éregé;ag« th HeME 16tkng TS .01 Ut on of

3-di et hyl am nop i socyan etrahydro uran can be E)repared
in the fol |l owPné4 25 vidy 608 18104 ) (7Qﬁml} é? -nitro-4-triflucromethyl-
N1, N1- di Wﬁsthybéﬁagrﬁmﬁy%réigaaﬂbnels dizsdaochh©r kdes edysd toweek by rd. Ohem

(71 64 mmol ) of . triet am ne, are added, at a te rat ur t he egi on
of 5C, under ﬁﬁgéPBor‘?é:t%scb'heFB & SERINYL AR f’% E)BD%?D g? '{l? S zjene in

solution in 156€ CMsofpamaﬂﬂmﬂwmtémcoaMtamsma fanrig éﬁr ROt haned . at a
temperature ifeibe teekan ol d0G Fle SeRLLAN M1 XLAT Suckticoncenhaaked (o
ue wh

dryness under uce Ssare 0 give a resi
triturated in5 SBasoocfnﬁlmrQ@%mahydr of utampepgteref iin relee oregd ol afi on

of 3- d'”Ebhy|@@*@0pBﬁkaehé@i%ﬁ”%&%th&eaﬁgrQ&U@%&%ﬁy ﬂ%éh%d%alyst is
tetrahydrofuran is_obtaj ned, which sol,ution is ed

directly JQ the
subsequent stebsed QBB%/@6I49§SPéTﬂn‘R29§5F'G(§§GE?§ ’Sf‘n%f%}?p
3-{4-[ 3- (2- Pyi¢ othéhnchnylemi-lyledd-dd | it1#066s under reduced pressure
met hyl phenyl) ps e dppeienyl) -giFd nfo) 852t PP AT A% din-1-ylmethyl - 5-
trifluoromethylphenylamine in the form of an orange
15 oil;
MS-ES™: m/z = 245(+) = (M+H) (+}.

The 1-(2-nitro-4-trifluoromethylbenzyl)pyrrolidine can
be prepared in the following way:

20 0.35 cm® (4.174 mmol) of pyrrolidine is added, at a
temperature in the region of 20°C, under an argon
atmosphere, to 0.5 g (2.087 mmol) of 1l-chloromethyl-2-
nitro-4-trifluoromethylbenzene in solution in 20 cm® of
dichloromethane. After stirring for 16 hours at a

25 temperature in the region of 20°C, the reaction mixture

| is diluted with 250 cm® of dichloromethane, washed with
3 times 200 cm® of water, dried over anhydrous

magnesium sulfate, filtered, and concentrated to
dryness under reduced pressure (2.7 kPa}, to give
30 458 mg of 1-(2-nitro-4-trifluorcmethylbenzyl) -

pyrrolidine in the form of an oil;
MS-EI: m/z = 274 (+) = (M) (+); 257 (+) = (M-CH) {(+);
226 (+) = (M-HoNO;) (+); 70(+) = (CgHgN) (+).



F3 HN HNAONC CONH2 N5 H 19.7 ng (0.066 nmol) of triphosgene,
followed by 0.056 cnB (0.4 mmol) of triethylam ne, are added, at a
tenperature in the region of 20C, under an argon atnosphere, to 0.05 g
(0.2 nmol ) of wo- 4oawionagiadnyl ) 10 1H pyrrol e- 3- car bBREAFB20PR/86BAPBoN in
10 cnB of tetrahydrofuran. After stirripg for one hour at a tenperature
in the region of 20C, 48.61 ng (0.2 nmol of

2-pyrrolidin-L: hyh-5-2rifl j??gﬁ \ De_ | ' ,/p-.2 cnB
of tetrahydro#ﬁ%%ﬁggrébédd%d{g1g9A\ er§%$$$§¥%g or§3tt£ﬁ$§$g%ﬁggh&m

t enper at ur e i phehl) negidnl pheppt) - LHe ipdadei-gncarkesadide concentrated to
dryness under reduced pressure (2.7 kPa), to give 0.15 g of a residue
which is purified by flash chromatography gl uent:

di chl or onet hane/ met hanol (95/5 20 by volu . After concentration under
reduced pressure of the fractions contaj t he expected product, 45 ny
of 3-{4-[3-(2-pyrrolidin-I-ylnethyl-5-trjkl gronethyl-

phenyl ) urei do] phenyl } - 1H i ndol e- 2- car bo¥am de, are obtained in the form of
a beige solid that nelts at 25 betmeeICHQOC and 250C; 1H NWR (300 MHz,
(CD3)2S0 d6, - Sin ppm: 1.74 (m 4H ;L 280 (partially hidden m 4H)
3.73 (s: 2H); 6.52 (broad s: 1H); 7.@@‘Ct, J =7 H: 1H ; 7.23 (t, J =7
Hz: 1H); 7.31 (d, J =8 Hz: 1H); from7.40 to 7.52 (m 30 6H) ; 7.63 (d, J
=8 Hz: 2H) ;538.37mds: (DHL779m6®1(s: ofH) t@eoggenaH) ; fellegedbrde s:

1H. MS-ES': @1f5=bégl&f?o¢z(£ﬁ3ﬂ)(éﬁ triethylamine, are added, at a
temperature in the region of 20°C, under an argon
(0.536 mmol) of 4-(4-amino-

atmosphere, to 134.7 mg
phenyl) -1H-pyrrole-3-carboxamide in solution in 20 cm®
10 of tetrahydrofuran. After stirring for 1 hour at a
temperature in the region of 20°C, 110 mg (0.536 mmol)
of 2-methoxymethyl-5-trifluoromethylphenylamine in
solution in 2 cm® of tetrahydrofuran are added. After
stirring for 3 hours at a temperature in the region of
15 20°C, 0.1 em® of water is added and the reaction
mixture is then concentrated to dryness under reduced

pressure (2.7 kPa), to give 0.4 g of a yellow solid

which is purified by £flash chromatography [eluent:
ethyl acetate/cyclohexane (7/3 by volume)]. After

20 concentration under reduced pressure of the fractions
containing the expected product, 20 mg of 3-{4-[3-(2-
methoxymethyl—s—trifluoromethylphenyl)ureido]phenyl}-
1H-indole-2-carboxamide are obtained in the form of a
beige solid that melts at between 170°C and 220°C;

25 1H NMR (300 MHz, (CD3)28C d6, - & in ppm): 3.38
(partially masked s: 3H); 4.58 (s: 2H); 6.46 (broad s:
1H); 7.05 (t, J = 7 Hz: 1H); 7.23 (t, J = 7 Hz: 1H);
from 7.32 to 7.%1 {(m: 6H); 7.56 (d, J = 7 Hz: 1H}; 7.64
(d, J = 9 Hz: 2H); 8.32 (broad s: 1H); 8.77 (very broad

30 so: 1H); 9.96 (very broad s: 1H); 11.63 (very broad s:
1H) .

MS-ES*: m/z = 482(+) = (M+H) (+).



WO 2006/ 061493 PCT/ FR2005/ 003003 - 52 The
2-pyrrolidin-l-ylnmethyl-5-trifluoronethyl phenyl- am ne can be prepared in
the following way: 0.44 g (1.604 mmol) of 1-(2-nitro-4-trifluoromethyl- 5
benzyl ) pyrrol wdi 066y eddex at a tenperature in thePCEEEREACEY 095603t 0 a
suspension of 0.05 g (0.47 mml) of 101 _pal |l adi um on-charcoal in 25 cn8 of
nmet hanol . After hydrogenation for 3 houP$ i'n an autocl ave under 5 bar of

hydr ogen, at tenperature in.the regio L op Al ¥leure is
filtered, the%élft ?V%%*?%XW%%@S %\ne%l@l‘ﬁrrr&ehgeé acr%géo}&irret a%no‘??maﬁ? t he
filtrate is phrepagedcent tdteeddld ariypngeswyunder reduced pressure (2.7
kPa), Lo 0ivecdsd g of orlyId Qi 1-gt et IvheBroxymechyd 2-piczo-d-

anmn e

trifl uoronet hyl phe e1nt formof an orange” 15 oil; MS-ES' . mz =
245(+) = ( MrHE £l UTrerptinlhienyzeng t £Ff 1afsshet By bRn AATRRAAE I A8 can

be prepareg ipnpghe fobion ngewayso2Q 0.35 caB (chebbhstanl ) of pyroal gdine
Is added, at a_ tenperature in t[%e rel I gn of 20C underl an aLgon s ¢

at nospher e, t 400188 eldgPimdPY &8l adRuEr SRehAT 22

nitro-4-trifl necoarilyl bengesae | hySebuknanion 20E@n8 8f hodirehl dronesbane.

After stirring for .16 _hour t It | o+ 20 the
reaction m xt g}'lgocilgv&i Iulﬂd('saed"aV\:AL %%S%EZBngagkggﬁéh%gr r(:aerre%ﬁg%gfé washed with
3 times 200 chBeofragitmy , ofir 26d Covdrheantgaebien madFsegicunsuftifered,

filtered, and.ganceptnalad 19 Bhyoeseitnder dadiwed aressergetRakokPa), to
gi ve 30 ZE‘58 ng of 1-({2-.nitro-4-trifl uor onet hyl benzyl ) - p%/xrrol | di ngdi g t he
formof an oi prdvthe fidsrate7ug +fhen  GPPEFENtIBEEY) &0 (FHGBFTH) V95926 (+)
= (MH2NQ2) (#2ducél (presst@4HBNR.(7+kPa), to give 0.12 g of 2-
methoxymethyl-5-trifluoromethylphenylamine in the form
of a yellow oil;
15 MS-ES*: m/z = 206 (+) = (M+H) {+); 174(+) = (M-CH;30) (+).

The 1-methoxymethyl-2-nitro-4-trifluoromethylbenzene
can be prepared in the following way:
0.65 cm® (10 mmol)} of iodomethane, followed by 1.163 g
20 (5 mmol) of silver oxide and 0.07 cm® of water, are
added, at a temperature in the region of 20°C, under an
argon atmosphere, to 0.222 g (1 mmol) of (2-nitro-4-
trifluoromethylphenyl)methanol in solution in 10 cm® of
dichloromethane. After stirring for 18 hou:s at a
25 temperature in the region of 20°C in the dark, the
reaction mixture is filtered over celite’. The Celite’
ig rinsed with 10 cm® of dichloromethane. The filtrate
is then concentrated to dryness under reduced pressure
(2.7 kPa). The residue is redissolved in 10 cm’® of
30 dichloromethane, and 0.65 cm’ (10 mmol) of iocdomethane,
followed by 1.163 g (S mmol) of silver oxide and
0.07 cm® of water, are added at a temperature in the
region of 20°C, under an argon atmosphere. After
, stirring for 60 hours at a temperature in the region of
35 20°C in the dark, the reaction mixture is filtered over
Celite®. The Celite® is rinsed with 10 cm® of
dichloromethane. The filtrate is then concentrated to

dryness under reduced pressure (2.7 kPa). The residue



WD 2006/ 061493 PCT/ FR2005/ 003003 - 53 Exanpl e 20:

3-{4-[3-(2- Met hoxynet hyl -5-trifl uoronethyl -

phenyl ) ur ei do] phenyl ) - 1H i ndol e- 2- carboxam de F HN ~ HN~O O N5
52.5 ng (0. 17Womwlok /of6 493phosgene, fol | owed by 0. EsTdﬁ§2995é?Q3Hﬁﬁl) of

triethylam ne, are added, at a tenperat ure _ in the region of 20C, under an

argon atnosphere, to 134.7 ng (0.536 nnDI) of 4-(4-am no-

phenyl ) -i H pyr.rol e- 3- caf.beoa(am g;f i f?%h%t [ Orlfljngb tec%%@?ﬂ&of [eluent :

tetrahydrofuréﬁ ARET S ITring our [ ature in the reglon
of 20C, 110 ngi¢blssémemblapelof After concentration under reduced

2- et hoxymet Nz 3sbiel | 4ar oY eIy 408 necdiica 50144 T OBnen dxpaBtel
tetrahydrofuran are adde After stirring for 3 hours at a tegﬁerature in
the region of PI9AREE, (57 &M ¥F haPeFP3VaaHRY! add™t hECT 8abEF 6N " hPxt ure

i s then CQﬂceﬁ&Eﬁy@thaeﬂ@ya@&so%mdame@edmceﬁe [foass e a2 ok lkPa), to give

0.4 g of a yellow solid which |s y flagh.chr to Y Lel uent:
et hyl acetate}gyevg%e&%%% (?%%’by L%%§]d%After§Zb cgﬁﬂﬁntggﬁﬁgn under

reduced pressBHE;ol.BBe (far:act)ons7. e®n{di nfng Bhélzexgdbted prodidd, J0 ny
of 3-{4-[3- (2- gegggx ngtﬂxl gﬁgrl%l grq tﬁprHegyhkurmeo]phenyl}
0

1H i ndol e- 2- car boXarni e are’o i'ned “in e form'of a Dbeige solid that
nelts at between 170C and 220C, 25 1H NNR (300 WMHz, (CD3)2S0 d6, - Sin

ppn) 3. 3% (?ﬁét'QELﬁl%Q%KQdt%lf&ﬂbromgﬂﬁinbeﬁyﬁ)meﬂh&ﬂbﬂtﬂdﬁﬁiSbe 1H)

.05 (t, J g
prepared in the f llow1ng way':
. 1.9 cm® (1.9 mmol) of a 1M agueous sodium hydroxide

solution are added, at a temperature in the region of
20°C, to 0.5 g (1.9 mmol) of 2-nitro-4-trifluoromethyl-
15 benzyl acetate in solution in 50 cm® of methanol. After
stirring for 2 hours at a temperature in the region of
20°C, 20 cm® of a saturated agueous sodium phosphate
éolution are added and the mixture is then extracted
with 3 times 50 cm® of dichloromethane. The organic
20 phases are combined, washed with 50 cm® of a saturated
agueous sodium chloride solution, dried over anhydrous
magnesium sulfate, filtered, and concentrated to
dryness under reduced pressure (2.7 kPa), to give
0.424 g of (2-nitro-4-trifluoromethylphenyl)methanol in
25 the form of an oil;
MS-ES™: m/z = 220(-) = (M-H) (-).

The 2-nitro-4-trifluoromethylbenzyl acetate can be
prepared in the following way:

30 2'g (8.348 mmol) of l-chloromethyl-2-nitro-4-trifluoro-
methylbenzene are added, at a temperature in the region
of 20°C, under an argon atmosphere, to 20 g (244 mmol)
of sodium acetate in solution in 100 cm’ of acetic
acid. After stirring for 60 hours at a temperature in

35 the region of 100°C, the reaction mixture is diluted
‘with 200 cm® of water and then extracted with 2 times
300 cm® of dichloromethane. The organic phases are
combined, washed. with 100 cm® of water, dried over



from7.32 to 7.51 (m 6H); 7.56 (d, J =7 Hz: 1H); 7.64 (d, J =9 Hz: 2H
8.32 (broad s: 1H); 8.77 (very broad 30 s: 1H); 9.96 (very broad s: 1H);
11.63 (very broad s: 1H). M5-ES': niz = 482(+) = (MtH) (+) WO 2006/ 061493
PCT/ FR2005/ 003®@02 006 A6 140 2- met hoxyrret hyl - 5-trif | RETIFRANISFHEHC3ni ne
can be prepared in the follow ng way: O, %5 g (0.638 mmol ) of

1- met hoxynet hyl - 2-ni tro-4- trlfluoronethylbenzene I s added, at a
tenperature i S n 0 nmol )
of 10% palladlgumon %?%@2% %05% Hf %ﬁ%ﬁ %Pgef%fgpgggkgﬁ on
for 3 hours |mqnﬂrﬂmm@@lwnﬁqn@eedchdrpﬁeaﬁwﬁ%géﬁ TakP&)tenfper &% in
the region of 525G, gth%fr eécme&lomwamu&rwett ?}@.‘Eer&@l’[ he cealadleystin s
rinsed with 3 tines cnB met hanol,. and the ltrate is then

concent r at ed FBedﬁ?ﬁ@S§fuﬁ@ePraP@GU6§& ipressure (2.7 kPa), to give 0.12 g
of 2- nethpxymngyl-mgztrlbbqqnqn&lhyhmﬂgmyhan1ne in the form of a yellow
oil; 15 MB-ES': mz = 206(+) = (MrH) (+) ; 174(+) = (MCH3O (+) The

1- nethoxynethyl 2-nitro-4-trifluoronethyl benzene can be prepared in the
fol | owi ng mayExemﬁBecmB (10 3m{dl-)[30f( 2i-Fdonebhaneri fbhdxametiyirhengd)g 20

ggngg?;%ufg ?%L¥ ﬂé&ggﬁ %:%8%71%U§39§0T@Egigon g¥ﬁ%§%ﬁg}eattg 0.222 g (1

mol ) of (2- nFPF%OHﬁm¥¢¢fluoronethylphenyl)nethanol in solution in 10 cnB
of dichligy onet hane. After stirring for 18 hours at a 25 tenperature in the
region of 20C in the dark, the reaction mfure is filtered over

Celite(r). The Celite is rinsed with 10 c of dichl oronet hane. The

filtrate

109.5 mg (0.444 mmol) of 3-chloroperoxybenzoic acid in
solution in 6 cm®?® of dichloromethane are added, at a
temperature in the region of 0°C, wunder an argon
15 atmosphere, to 0.1 g (0.218 mmol) of 3-{4-[3-(2-fluoro-
5-trifluoromethylphenyl}ureido) phenyl}-1H-pyrrolo-
[3,2-b]pyridine-2-carboxamide in solution in 4 cm’
chloroform. After stirring for 1 hour at a temperature

in the region of 0°C and then stirring for 24 hours at
the reaction

of

20 a temperature in the region of 20°C,
mixture is concentrated to dryness under reduced
pressure (2.7 kPa), to give 87 mg of a residue which is
purified by flash. chromatography [eluent:
dichloromethane/methancl/acetonitrile (90/5/5 by

25 volume)]. After concentration undexr reduced pressure of
the fractions containing the expected product, 65 mg of
a yellow solid are obtained, which solid is triturated
in 4 cm® of cyclohexane. After filtration and drying
under reduced pressure (2.7 kPa) at a temperature in

30 the region of 30°C, 57 mg of 3-{4-[3-(2-fluoro-5-
trifluoromethylphenyl)ureido]phenyl}-4-oxy-1H-pyrrolo-




I's then concentrated to dryness under reduced pressure (2.7 kpa). The
residue is redissolved in 10 cnB of 30 dichl oronethane, and 0.65 cn88 (10
nmol ) of iodonethane, followed by 1.163 g (5 nmmol) of silver oxide and
0.07 cnB of wMbeRDO0&/O6add8d at a tenperature in thePCFEGRACBI 09323 under
an argon atnosphere. After stirring for_g0 hours at a tenperature in the
region of 35 20C in the dark, the reacfi8h fixture is filtered over
Celite(r). Th lite(r) .8 ri,n ' . o) | or; n he
Ttreteis T Rangtbl Bkt pifel 2t‘6%%g'5’%tﬁg‘§§gu% %%%i%iclg%aprl AT %5’7';5{ kPa)
. The resi dueof\Da20b6L 665493 IPCHAER2EA5£0080030und58831°€ /purified by flash
chr omat ogr aphyy| nR3oodiCQh£HO”?EB§?§bo Af g1 congentd abloa ungler2
reduced pressure o0 tﬁe fractions contal ning the expected rodugt, 157 ngy
of 1-met hoxyméPEgRAD SR Hd+ - fiSFor o- S ey beteent ai et 58P al n2d i n
tlr_lbe formc_@E a@oﬁayl_gsllrhm?/ggggoa,Isz,(d(,CD3)=2§O}Qﬁ,( 13{)5 imn.gpma, 3740 9s:

3H); 4.83 (s:_2H)..7.96 = Hz: 1H); 8,16 J,. = and 1 Hz:
(2-nitro-4-trvfbpeondpetshyd phenyt) ne) hasalé 4cafbrmad pd epdr ed & Ha heli bl | owi ng
way: 1.9 cnB (1.9 npol f ue .Sodi I de Lution are
added, at a téh%zré?Ur%Hfh ?héylggfo%HZf 9%03?1?%98g§ g'(%ﬁ "mmol ) of

2-ni tro-4-triM$uBsonmtg =15/ benzyd Bediate in solution in 50 cnB of

met hanol ;After stirring for 2 hours at a tenperature in the region of

20C, 20 cnB of a saturated_aqueaus sodi um phosphat solutio re added and
the mxture iEX¥RRYE A& acted4-WPriZ3MeF 5 %@Wrgpgﬁhgigﬁ%?lﬁgﬂe. The

organi ¢ 20 phasesdclphenyl}i-1aepyvasheds nk ib hbricditeo -gashoyamidd aqueous
sodi um chl ori de solution, dried over anhydrous

Fa

HN

HN/l§

o O~

N CONH,

NS
'
15 82.4 mg {0.278 mmol) of triphosgene, followed by
' 0.223 cm® of triethylamine, are added, at a temperature
in the region of 20°C, under an argoen atmosphere, to
0.2 g (0.793 mmol) of 3-(4-aminophenyl)-1H-pyrrolo-
[3;2-blpyridine-2-carboxamide in solution in 18 cm® of
20 tetrahydrofuran. After stirring for 1 hour at a
temperature in the region of 20°C, 182 mg (0.952 mmol)
of 2-methoxy-5-trifluoromethylphenylamine in scolution
in 17 cm® of tetrahydrofuran are added. After stirring
for 16 hours at a temperature in the region of 20°C,
25 the reaction mixture is concentrated to dryness under

reduced pressure (2.7 kPa), to give a regsidue which is

purified by flash chromatography [eluent:
dichloromethane/methanol/acetonitrilel (90/5/5 by
volume)]. After concentration under reduced pressure of

30 the fractions containing the expected product, 103 mg
of 3-{4—[3-(2—methoxy-S—trifluoromethylphenyl)ureido]—
phenyl}-1H-pyrrolo[3, 2-blpyridine-2-carboxamide - are



magnesi um sul fate, filtered, and concentrated to dryness under reduced

pressure (2.7 kPa), to give 0.424 g of

(2-nitro-4-trifluoronethyl phenyl)nethanol in 25 the formof an oil;
MS-ES-: m z =wWR2@0Q6Y061¢MBH) (-) The 2-nitro-4- trifl BEFSERRAYEHRAZPP3
acetate can be prepared in the foll ow _ng way: 30 2 g (8.348 mtl) of
1-chl oromet hyl - 2-nitro-4-trifluoro- met hyI benzene are added, at a

t enperature |n Ehe gl on tﬁé 20C. ufglfler1%1?%90?811585;&@1%@%4&;0& (244

mmol )  of sodlumace at® i i golUtion 1n acetic acid. Afte
stirring for 6fchodr324fCa tenperature in 35 the region of 100C, the

reaction m xt yge di ed th 2099, 688 @ Wates @nddgrgn extyacted with
2 tinmes 300 Eﬁ m@dl%ﬁoréﬁg agl(g 1I' onbi ned

he or gani c Bhases are _ ég)a
washed. with iﬁb:crﬁ}%ﬁ WhFeRd i edHdvert X0 2608P061197 - T/ ¥F2008) 603003
56 anhydrpusymagneggumssy f@t@dfllﬂgredmand (mno(ent ratedd E®: d2§hess

under reduced_press kPa) ,
2-nitro- 4 trﬁtﬁ%rd#ﬂl‘él%eﬂzg : ate i%s ng?o%ﬁfﬁfi an orange 0|ﬁ 5
Ms-C 26d(+)J—=(MI\JH4d (1+)5 Exanphe)21:8.40 (dd, J = 4.5 and
3{4[3(2 F tri oppt pk?,qll) . 11,88
ur ei do] phenyl O%gy I:L riyréro g\lr? b pgrl gl ne- 2 cargc)) mde 10(‘6 N HNAO
F i NCCIN‘(PQd §: 1H)

10 MS-ES*: m/z = 470(+}) = (M+H) (+)

The 3- (4-aminophenyl) -1H-pyrrolo [3,2-b]lpyridine-2-

carboxamide is prepared as described in example 2.

Example 23: 3-{4-[3—(2-Fluoro-S-trifluoromethylphenyl)-
ureidolphenyl}-6- (2-methoxyethoxy) -1H-indole-2-

carboxamide

40 pl  (0.28 mmol) of 2-fluoro-S-trifluoromethylphenyl
isocyanate, under argon at ambient temperature, are
added to a solution of 79 mg (0.24 mmol) of 3-(4-amino-
phenyl) -6- (2-methoxyethoxy) -1H-indole-2-carboxamide in
6 mli of tetrahydrofuran. After stirring for 22 h at
ambient temperature under argon, the reaction mixture
is concentrated to dryness under reduced pressure. The
residue obtained is taken up in ethyl acetate and
' washed with water, and the organic phase is then dried
over anhydrous magnesium sulfate, filtered, and

concentrated to dryness under reduced pressure.




H 109.5 ng (0.444 mol ) of 3-chloroperoxybenzoic acid in solution in 6 cnB
of dichl oronethane are added, at a tenperature in the region of 0C, under
an argon 15 atnosphere, to 0.1 g (0.218 mmol) of 3-{4-[3-(2-fluoro-

5-trifl uor omemey I20En06)1498 do] phenyl } - 1H- pyrr ol o- PCT/FR2005/003003

[ 3, 2- b] pyri di ne- 2- carboxam de in solutlog in 4 cnB of chloroform After
stirring for 1 hour at a tenperature Phe region of OC and then stirring
T e Pars At bR dEMBELALUE S I Lies EEOLOR A s 7 LREOhERELARNY
mxture is concentta ness essure :

gi ve 87 ny of [&mwtdua\ammcilenes cfﬁmmfdeeﬂﬂetghamca%h %W%nﬁ?og’%b‘ﬁ‘? []el uent
di chl or omet hagef et hanolJAteenidh | heiddl0! Ssule@s yolusell. Oftethe
concentration _un uce pressure of the fractions, containin th%
expect ed pr odﬁéﬁCtGQDﬁ’g 6Pntalyéwowt%%| | HREFL Tht AR hi ¢ é‘%
triturateds in-{4-qaB (of feuekehexane f1Abremeiiyllpdeny )ane idioli-ng under
reduced pressure (317kR8) (a2, SIREL) UG 1A 02 B9 llae?O%reS7 ™8

trifIuoronethybphénpﬁ)mnetﬁe]ﬁbemybf &- @hythspﬂdﬁolo MD 2006/ 061493

PCT/ FR2005/ 003 ]pyr | C boxan1 htai ngdszhn the
form of a mhl e so Zqf%at nel't’s éF%gp%Sﬁh gg i gg ) SCD3)280
d6, - Sin ppﬁParBl§21Y(bﬁ@&§isSdiﬁH 7 §75@ddf“d QHb'aﬁd fl?ﬁ ifrom

7.35 5 4o 7. 553£m p3bha fr, 34K)d, 6l 72 O(dl; FHL 2754%n(dll9Jo=H£ !—IZH)lH)S; o

7.49 (d, J = ZFD 7.69 broad S - 7..96 d = Hz: )

(broad d, J = 69?-Iz le)J = 9.8 4% 1H)/ Qﬁ(éd'l ; é.‘\g,?%(zbroﬁ%yg: 1H) ;

MS-ES' @ mz -fﬂaﬂtm 2 (MrH7.@6) (Bboad m, 1H); 7. 39 (m, 1H); 7.42
(broad d, J = 8.5 Hz, 2H); 7.51 {(dd, J = 9.0 and 11.0

Hz, 1H); 7.59 (broad 4, J = 8.5 Hz, 2H); 8.64 (dd, J =
15 2.0 and 7.5 Hz, 1H); 8.98 (broad s, 1H); 9.34 (broad s,

1H) ; 11.4 (s, 1H}.
ES: m/z 531 (MH'}), m/z = 514 (MH' -~ NH;) base peak.

The 3-(4-aminophenyl)-6- (2-methoxyethoxy) -1H-indole-2-
20 carboxamide can be prepared in the following way:
8 ml of 7N agueous ammonia in methancl and 4 ml of 28%
aqueous ammonia in water are added to 80 mg (0.24 mmol)
of methyl 3—(4~aminophenyl)—6—(2-methoxyethoxy)—1H—
indole-2-carboxylate and the reaction medium is heated
25 at 100°C for 16 h in a hermetically closed glass tube.
2 ml of 28 % agueous ammonia in water are then added
and the reaction is heated at 100°C for 24 h. The
reaction medium is evaporated to dryness under reduced
pressure. The crude is purified by flash chromatography
30 [eluent: methylene chloride/methanol (98/2 then 95/5 by
volume)]. After concentration under reduced pressure of
the fractions containing the expected product, 40 mg of
3- (4-aminophenyl) -6- (2-methoxyethoxy) -1H-indole-
2-carboxamide are obtained in the form of a brown.
35 solid.
EI: m/z = 325 (M') base peak, m/z = 308 (M - NH;)",

m/z = 249 (m/z = 308 - C3H,0)*, m/z = 221 (m/z = 249
Co)*, m/z = 59 (C3H,0%).



Exampl e 22: 3-{4-[3-(2-Methoxy-5-trifluoronethyl phenyl) -

ur ei do] phenyl }- 1H pyrrol o[ 3, 2- b] pyri di ne-2-carboxam de Fy HN HN1O o~ N

~CONH2 N H 15 82.4 ng (0.278 mol ) of triphosgene, followed by 0.223 cnB
of triethyl aniWge 2046’ Gfdie® at a tenperature in thBCEEFREA S 093€03under

an argon atnosphere, to 0.2 g (0.793 qn%g)uof
3-(4-am nophenyl ) -1H pyrrol o- [3, 2-b] pyridine-2-carboxam de in solution in
18 cnB of 20 tetrahydrofuran. After stirring for 1 hour at a tenperature

in the region of 20C, 182 ng (0.952 mol) of
2- met hoxy- 5- t fEl uomekbyRy| pReh¢taminerhanyd) ufr 6A-MERLEFYERBOHY) -1H-

tetrahydrof urapgane -3ddedy, AQStELRT BE JQpdfedOuns e arbenpeiagure in
the region of 20C, 25 the readction mxture’is concentrated to dryness under

reduced pressUF&:(2.7 kPa), to give a residue which is purified by flash
chr omat ogrsiphy . gehuent : (2dizehk@canet bneteeehagokidaet odst r aided(90A5/ 5 by

volune)]. After, concentration under reduced ssure racti-ons
cont ai ni ng th@mgiﬁggtedtﬁwgﬁﬁfﬁPlfUQ © of FERYTe 02,28 tRG1] rackl
3-{4-[ 3- ( 2- met{heapiBophiehlyddr onebhyhphenydgid ei dojdrochloride in a
phenyl } - 1H py 12 I di ez 25,0ar ' WOT2Q06/{ 06449%3
PCT/FR2005/Ooééggghglggghgﬁégiﬂggdﬁﬁ%?hggygﬁ%?%?agfbeLF%% sol1d. that nmelts
at around 198EirIpdNRIR (BUDLeRE , teupsyateresfor g5 Mighthes 2w FRen 3h);
6-97 (er§ﬁ SBO@F%a;_WQQ@iIﬁﬁﬁﬁp 7027 @achdt) ;3-Brdms36¢ d2;mdtEofyand 1
He: 18 7'56e£géxy):l%-?%ao§gQ2—carboxylate are added at ambient

temperature, followed by a solution of 242 mg

(2.28 mmol) of sodium carbonate in 5 ml of water.
108 mg (2.55 mmol) of lithium chloride is added at
15 ambient temperature under argon, followed by 74 mg
(0.06 mmol) of palladium tetrakis (triphenylphosphine).
The reaction is refluxed for 4 h 30 min under argon and
is heated at ambient temperature for 16 h. The reaction
mixture is concentrated to dryness under reduced
20 pressure. The residue obtained is taken up in ethyl
acetate and washed with water, and the organic phase is
then dried over anhydrous magnesium sulfate, filtered,
and concentrated to dryness under reduced pressure. The
crude product is purified by flash chromatography
25 [eluent: methylene chloride/methanol (99/1 by volume)].
After concentration under reduced pressure of the
fractions containing the expected product, 21% mg of
methyl 3-(4-aminophenyl)-6-(2-methoxyethoxy)-1H-indole-
2-carboxylate are obtained in the form of a pale yellow
30 solid. _
EI: m/z = 340 (M') base peak, m/z = 308 (M - CH;OH}",
281 (M - CH;0,)%, m/z = 221 (m/z = 281 - C3HgO)",

59 (C3;H,0%).

m/z

m/z

35 The methyl 3-bromo-6- (2-methoxyethoxy} -1H-indole-2-
carboxylate can be prepared in the following way: '

A solution of 104 mg (0.42 mmol) of methyl

6- (2-methoxyethoxy) -1H-indole-2-carboxylate in 3 ml of



7.63 (d, J =9 Hz: 2H) ; 7.66 (very broad s: 1H ; 7.81 (dd, J=8 and 1.5

Hz: 1H); 8.40 (dd, J= 4.5 and 1.5 Hz: 1H); 8.58 (m 2H); 9.56 (s: 1H)

11.88 (very broad s: 1H). 10 M5-ES': mz = 470(+) = +) T

3- (4-ani nophe#p RODIE/EI4A%0[ 3, 2- b] pyri di ne-2- car bo¥ %/%250556P§§é’r08d as

described in exanple 2. 15 Exanple 23:

3-{4-[3-(2-Fl uoro-5- trlfluoronethylphenyl)

ur ei do] phenyl oxy)sdH i pdal 8a2- &ay boxaqpee F En F @nF O

P[ll NN O gﬁgf%% &%ﬁﬂi% of 2-fluaro-5 trlflgor th¥ g n %

i socyanate, uAgetomederlid saikon BiRyars Bakh apB égifébl 0°8"§ Ill?tlon of

7ﬁ ngl §0-62?2”6Q| L?@fmg?‘h((é )@[[ﬂ ﬁ\.ﬁlc)l()j lof N-bromosuccinimide in 1 ml of

pheny met hoxyet hoxy I ndo 0X

tetrahydrofurgﬁmeﬂpg’ifoﬁ“iaﬂl%ﬁg For a%flze'ﬁlc g %ﬂ(ﬁ‘t ?hﬁpera]t D tndSr

argon, thesreaetirerdriad LmsetﬁéemsueencSermﬂrchtealO?e doynexs whaetes ealided

pressure. The_.residue oﬁ} ?P Qﬁftqﬁﬁqﬁ¥ Ve, fgthogpetgke f0droWashed
drie

with water, aﬁg the orjﬁ ase S over anhydrous_rnmagnesi um
sulfate, fil teued;.namddecom,eﬂt rat eif t dl@?%ﬁﬁ?é@sfqml%daéecﬁ%%%sélte WO

2006/ 061493 PCIbEBZO%QO%%Q%tloéglsTrﬁ:ffM REOOYEt wkenpwaFdedahy fl ash
chr omat ogr aphy eluent: nethyl ene chloride/ nmethanol (96/4 by volune)].

After concentraPP6nfafidér breduced pressure of the
10 The solution is diluted with ethyl acetate, the

temperature is brought back up to ambient temperature,
' and the organic phase is then washed with water, dried
over anhydrous magnesium sulfate, filtered, and

concentrated to dryness under reduced pressure. The
chromatography

15 crude product is purified by £flash
[eluent: ethyl acetate/cyclohexane (1/2 by volume)] .
After concentration under reduced pressure of the
fractions containing the expected product, 92 mg of
methyl 3-bromo-6- (2-methoxyethoxy) -1H-indole-

20 2-carboxylate are obtained in the form of a white

solid.
EI: m/z = 327 {(M'), m/z = 269 (M - CpH;0:)",
(m/z = 269 - CH;0H)', m/z = 59 (C3H,0%), m/z = 45 {C,H50")

m/z = 237

base peak.

25
The methyl 6-(2-methoxyethoxy)-1H-indole-2~-carboxylate
can be prepared in the following way:

4.915 ml (52.30 mmol) of 2-bromoethyl methyl ether are
of methyl

(52.30 mmol).

added to a suspension of 2 g (10.46 mmol)

30 6-hydroxy-1H-indole-2-carboxylate, 8.68 g

of potassium iodide and 7.23 g (52.30 mmol) of

potagsium carbonate in 150 ml of acetone at ambient

temperature. The reaction medium is refluxed for 22 h.
The reaction is brought back to ambient temperature and
35 ethyl acetate is then added. The organic phase is

washed with water and then dried over anhydrous

magnesium sulfate, filtered, and concentrated to

dryness under reduced pressure. The crude product is



fractions containing the expected product, 78 ng of 5
3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)ureido]

phenyl } - 6- ( 2- met hoxyet hoxy) -1 H i ndol e- 2- car boxam de are obtained in the
formof a whitwo sxitel/odHENVR (400 MHz, (CD3) 2SO d6,PCT/FR2ADHpiHo3®03B2
(partially masked s, 3H) ; 3.69 (m ZFD ;. 4.09 (m 2H); 10 6. 31 (broad m
1H);6.72(dd J=2.5and 9.0 Hz, 1M); €97 (d, J = 2.5 Hz, 7.2B (d,

J =9.0 H, 7.32 7. 45 (bro 1
(broad d, J = %O oY : %?%ih(dﬁﬁrﬁ"“ag@g%agﬁg gt gzp :%ce"‘/d%
(broad d, J —d?didhﬁxéh@ (B/®4byddplume) 15 AfOeandonceniratiidn Widegr

(broad s, @i%&%%dbr iéur%lHBf 1kt (Sgrdddioks Pbatzirdhg(Mine Nz

= 514 (NH ase
3 (4- an1nophe@WRFQ¥q¢29@9¢R&@etﬁ%&y@9|9¢|N§§h¥125 26 -T@tHEAAROTAT be

prepared ig the-fioldOw 0 b8 1HEOf a¥Bl aBHeQweRM@Nidel NESEH hagola and 4

m of 28% aqueﬁ nn%nl In water are added to 80 ng (0.24 mmol) of
met hyl 3- (4- ai® gﬁﬁb - ( 2- net hoxyet hoxy) - 1H i ndol e- 2- car boxyl at e and

t he reaction lEEdI uny z s= heap edM2b ataskOOsadlor #@zh< moa hévnet i@a,0y) ¢l osed

gl ass tube. of, .28 % aque an?ﬁ. in water are then added and the
reaction is heéted %P%idaﬁa h. Qﬁ)réaction mediumis evaporated to

dryness under reduced pressure. The crude is purified by flash

chromat ogr@phynd0 beleysat . qEthvlene Ghl grddel ret hangh. (P8 tben 9S> by

volume)]. After concentration ‘under” reduced pressure of" the fractions
cont ai ni ng t hBrERpEELEediptbgudel laying yey:
3- (4-ami n0pheoyh)446ma2 B! 1o XanRd NoX BE- Jddma"aiﬁi@ee@aehmxwhde & 8d ohtsai ned

0y ™ oLt O ol L e Shaflge” 752 Ml PERLy B 08

{33.75 mmol) of 6- hydroxy 1H- 1ndole 2-carboxylic ac1d

15 in 350 ml of methanol. The mixture is refluxed for
9 days and the reaction mixture is then concentrated to
dryness under reduced pressure. The residue obtained isg
taken up in water and alkalinized to pHS9 with a 38%
potassium hydroxide solution, and the product is then

20 extracted 6 times with ethyl acetate. The organic
phases are combined and then dried over anhydrous
magnesium sulfate, filtered, and concentrated to
dryness under reduced pressure, to give 5.81 g of
methyl 6-hydroxy-1H-indole-2-carboxylate in the form of

25 a brown solid.
EI: m/z = 191 (M') base peak, m/z = 159 (M - CH;OH)",
m/z = 131 (m/z = 159 - CO)*.

The 6-hydroxy-1H-indole-2-carboxylic acid <c¢can Dbe
30 prepared in the following way:
' 146 ml (146 mmol) of 1M boron tribromide in methylene
chloride are added slowly, at 0°C, to a solution of
10 g (48.73 mmol) of methyl 6-methoxy-2-indole
carboxylate in 500 ml of methylene chloride. The
35 reaction medium is stirred at 0°C for 1 h and at
ambient temperature for 2 h. The reaction medium is
~cocled to 0°C and 100 ml (100 mmol} of 1M boron
tribromide in methYlene chloride are added slowly, at



CO', mz =59 (C3H/O) WD 2006/ 061493 PCT/ FR2005/ 003003 60 The net hyl
3-(4-am nophenyl ) - 6- ( 2- net hoxyet hoxy) -1 H i ndol e- 2- carboxyl ate can be
prepared in the following way: 5 0.321 m (2.29 nmol) of triethylamne is
added, at aniwcernoaefmEd4staure, to 396 ng (2.29 ol pPCEY FRRAOE0GHENyY| )
boronic acid hydrochloride in a net hanol6/ tol uene m xture (30 mM /25 m).

The m xture is stirred at anbi ent terrp'era?tdre for 15 mnutes and then 10

300 nmg (0.91 ) nmet hyl .3-brono- 6- ( 2- net Yao

et hoxy) - 1H i ngg::ye‘- 2%& BSEA B ar& a%%f{elzdr%? réll"%i 8n§ ftoerrrpérgt uar%c,1 f%l | owed
by a sol utionagbi242 ngempr@8unevlfowf 16obi. uriteaar beaatéonn Wedd udf ikat er .
108 ng (2.55 | i4 hi b LS a@d ' Lenpeial ure
under argon, f’rz?)rﬁ‘%}nz)mcfeg(flbéyc_i %&%ﬁﬁ%@k%@ﬁ%% %o?dpagﬁ ;agi %ﬁ;"h@ﬂ'&:o. ) *
tetraki s(tri pReay prosphier) (24Thalleddt i 8Aded sdrmilYedir 2ERTIENE N
under argof ange irﬁiflﬁ.gé@do%{:aéﬂ'eherﬂsdtEﬂpegﬁéaé%\rfg@f éﬁnfleré'cﬂl_tla_gﬂ.aa@t.! gn

m xture is concentrated to dryness u r redyced, pressure. resi due
obtained is takén APEH tphASe aZ‘@FEggfﬁﬁa \ﬁgé'ﬁ’é& lt H:’ﬁvat%ﬁ%‘?, féﬂgrﬁﬁg
organi ¢ phaseiks sdfwertsd edndvethanhydeous nEgesi um saldmt eciflifieded,
and concentrated. to_dryne r. reduced pressure. C p t is
purified by ff"?igﬁ‘ chro f %%?%%?@rﬁ% [%‘Tglu%nté{néne;éhx%rg%%c I(()qlrigge %%&Eanol
(99/1 by vol ugektateAf t Bre comgantirat pbasendéethpliuceerte®sude ofriRe
fraction ontakhin ct aduct fHOf petlkked, a
3-(4-am ﬁlo%heﬁg%a?- 69?%1}-15%%%%?%0%) -1H-1i nd%g)dlgle- 2- car boxyl atee ar eégbt ai ned
in the form ofBCBREEAYEA| bR FYNEES Hndar FRMCERRY TP DaskCpdak® mz =
308 (M- CH3Gk)39 g of 6-hydroxy-lH-indole-2-carboxylic acid in the

form of a brown sclid.
ES: m/z = 176 (M - H) °~ base peak

15
Example 24: 3-{4-[3-(2-Fluoro-5-trifluoromethylphenyl) -

ureidolphenyl}-6-(2-pyrrolidin-1-ylethoxy)-1H-indole-

2-carboxamide
; |

Fot
S

N
20 O
17 ul  (0.12 mmol) of 2-fluoro-S5-trifluoromethylphenyl
isocyanate, under argon at ambient temperature, are
added to a solution of 45 mg (0.12 mmol) of 3-(4-amino-
phenyl) -6- (2-pyrrolidin-1-ylethoxy) -1H-indole-2-carbox-
25 amide in 6 ml of tetrahydrofuran. After stirring at
ambient temperature for 22 h under argon, the reaction
mixture is taken up in ethyl acetate and washed with
water, and the organic phase 1s then dried over

anhydrous magnesium sulfate, filtered, and concentrated

30 to dryness under reduced pressure. The crude product is



mz =281 (M- CH3®2)', mz =221 (mz =281 - CG3HBO', mz = 59 (C3H/O)
. 35 The net hyl 3-brono-6-(2-nethoxyet hoxy)-1H i ndol e-2- carboxyl ate can be
prepared in the followi ng way: A solution of 104 ng (0.42 mml) of nethyl

6- ( 2- net hoxyetdroxanod Ad619dd e- 2- carboxylate in 3 m ®ETVWOR2006/068093

PCT/ FR2005/ 003003 61 dinethylformamde is cooled to -40C in an
acetone/solid carbon dioxi de bath and théd a solutlon of 74 ng (0.41 mol)

f N-b d t hyl f ded Th
ol Ut on 15 6 EAHAHER aVooPhadh - FSCOIRYOSI0E For (SOURE AL eLeh L orRen o

sol ution of 3&l’1r1'@r(1@.eil(7nelmiﬂlnblof N- (ot o3 sudn:ynl mdelumEJL] m  of After
dlnethylfornan1de | d 40 S S.Gti d en
-45C and - 30E°FGT n%ra% ?fg ?Ll&ledes]f)l gteidgrt%%lds%%%é O% 1{1{{' Ifégglg'?g?% t he
tenperature i somt@uglhtngba&dke upxpecarti emodusiper é?uﬁ"é OI:ana l{ﬁe [8rdani c

phase s ten syashed uickh fiakebmedhladneaian At gueragnasi um sul fat e,
filtered, and concentrated ynéss un reduce pressure. The 15 crude
product is puPVFF@&1§9nTPa§Heéﬁpéﬁﬁféﬁf& X@WHﬁf are

acet at e/ cycl ohpxanacQlizd RyevebiEbE. a A&b@m @Qﬂﬁﬁhtratlon under reduced
eyl - br ombiis P ek Py sy | CHEL PREORE 2 28 cAPOLEI s & s OB ai ne
in the form otHAa;wai.6e (80l i4dl) ;ER:. 8W z(t5 3P7%= (M9 ,Had 22&) 269- ‘(‘WI {te2fee) ',
[)”Z = 23@0 (2r5d26_02€}?z, SR 30" GoroR? WSHEY ) 6.9 2 (3a45 oA RH )
ase bed and 9.0 Hz, 1H); 6.91 (d, J = 2.5 Hz, 1H); 7.27 (4, J =
’ 9.0 Hz, 1H); from 7.32 to 7.48 (broad m, 1H); 7.39 {(m,
1H); 7.42 (broad 4, J = 8.5 Hz, 2H); 7.51 {(dd, J = 9.0
and 11.0 Hz, 1H); 7.60 (broad d, J = B.5 Hz, 2H); 8.65
15 (dd, J = 2.5 and 7.5 Hz, 1H); 8.99 (d, J = 2.5 Hz, 1H} ;
9.36 (s, 1H); 11.4 (s, 1H}.
ES: m/z=570 (MH') base peak

The 3- (4-aminophenyl) -6- (2-pyrrolidin-1-ylethoxy) -1H-
20 indole-2-carboxamide can be prepared in the following
way:
8 ml of 7N agqueous ammonia in methanol and 4 ml of 28%
agueous ammonia in water are added to 133 mg
(0.35 mmol) of methyl 3- (4-aminophenyl}-6-(2-
25 pyrrolidin-1-ylethoxy)-1H-indole-2-carboxylate and the
reaction medium is heated at 100°C for 16 h in a
hermetically closed glass tube. 2 ml of 28% aqueous
ammonia in water are then added and the reaction is
, heated at 100°C for 24 h. The reaction medium is
30 evaporated to dryness under reduced pressure. The crude
 product is purified by flash chromatography [eluent:
ethyl acetate/methanocl (70/30 by volume)]. After
concentration under reduced pressure of the fractions
containing the expected product, 25 mg of 3-(4-amino-
.35 phenyl) -6- (2-pyrrolidin-1l-ylethoxy) -1H-indole-2-
carboxamide are obtained in the form of a pale yellow
solid. |
ES: m/z = 365 (MH') base peak



The net hyl 6-(2-methoxyet hoxy) -1 Hindol e-2-carboxylate can be prepared in
the following way: 4.915 m (52.30 nmol) of 2-bronoethyl nethyl ether are
added to a suspension of 2 g (10.46 nmol) of nethyl 30

6- hydr oxy- | H ined @l e eL00r4siXy| ate, 8.68 g (52. 30 nmPFT/ER29854993@R3 odi de
and 7.23 g (52.30 nmol ) of potassiun1qakgpqate in 150 mM of acetone at

anbi ent tenperature. The reaction nediumis refluxed for 22 h. The
reaction is brought back to anbient tenperature and 35 ethyl acetate is
then added. The organic phase is washed with water and then dried qver
anhydrous magiesi unmetbiydt e, Bil#emwdnophanydhcentRap¥drediddpydedd -under

reduced pr ess bt goxThe 8 UdRATCIaIS MOAQDGL 061483 RCHARAO0H 005003 02

purified by fl hromat ography [el uent: acetone/ cycl ohexane (1/6 by
vol une)]. Aftéeldemddst waYi‘on under reduced pressure of the fractions
cont ai ni ngs t he , 2expeat ed 1nseduabl ) 636 £1U tof B Nunife( 2i8et AAMpd, hoxy) 5

1H i ndol e- 2- car bgoxyl ate are obtained in the mof a,.yell ow solid,_.El
mz = 249 (M ¥ &§étpealﬁe"}ﬂefa5ufﬂ (l\/lnt-O czé%)“‘%’ nﬁ'%gm'??r?g T
CH3OH)'. 10 The -setihykbhenidr oxyekbhiiadol e 24 cathokndatlewiae be 1mpr epar ed
in the foll own 2 Q. 2,0 n tr d Lcisgcid is
added, at aanSgF%?é%ﬁgPéﬁéﬁg é%%%gg%TE%%oﬁié?QSﬁgg'g%%%3§a%§¢#%lfgof

6- hydr oxy- 1H Bhdukred2 atardmbddrite benpe1atwre 360l SofMmifsttefhAnd ThBSR xt ure

i s refluxed fopy %gdgxos 6NnlNS RGO 1Y XL F6mb S6 L NerpepncEnaiated to
dryness under reduce pressure, Thg resi due obtained |a t aken %g.lntmater
and al kal i ni zZE4SEBOBMD ~dHr Ando3804 - FEEROXYIALRY Riki 889881 &5 oRA™PARECt he
product is thesmperature, followed by a solution of 168 mg
(1.58 mmol) of sodium carbonate in 5 ml of water. 75 mg
(1.77 mmol) of 1lithium chloride are added at ambient
15 temperature, under argon, followed by 51 mg (0.04 mmol )
of palladium tetrakis(triphenylphosphine). The reaction
is refluxed for 5 h under argon and is then heated at
"ambient temperature for 16 h. The reaction mixture is
concentrated to dryness under reduced pressure. The
20 residue obtained is taken up in ethyl acetate and
washed with water, and the organic phase is then dried
over anhydrous magnesium sulfate, filtered, and
concentrated to dryness under reduced pressure. The
crude product is purified by £flash chromatography
25 {eluent: methylene chloride/methanol (98/2 by volume)].
After concentration under reduced pressure of the
fractions containing the expected product, 252 mg of
‘methyl 3- (4-aminophenyl) -6- {2-pyrrolidin-1l-ylethoxy) -
1H-indole-2-carboxylate are obtained in the form of an
30 orange solid. .
EI: m/z = 379 (M*), m/z = 84 (C:sH;oN*) base peak

The methyl 3-bromo-6-{2-pyrrolidin-1-ylethoxy)} -1H-
indole-2-carboxylate can be prepared in the following
35 Way: - '
' A solution of 495 mg (1.72 mmol) of wmethyl 6-(2-
pyrrolidin-l-ylethoxy}—1H~inddle-2-carboxylate in 11 ml
of dimethylformamide is cocled . to -40°C° in an



20 extracted 6 tinmes with ethyl acetate. The organic phases are conbined
and then dried over anhydrous magnesiumsulfate, filtered, and
concentrated to dryness under reduced pressure, to give 5.81 of et hyl
6- hydr oxy- IHWOd0 @6 20 €4 9Dxyl ate in the formof 2PF/BFRIISEHGIPOE: m 2
= 191 (M) base peak, mz = 159 (M- CH3QH)', mz = 131 (mz = 159 - CO"'.
The 6-hydroxy-1Hi ndol e-2-carboxylic acid can be 30 prepared in the

foll owi ng way: 146 4 of . .IM. i mde. 4 Ny e YitaRe,
chloride are aa%%te?f’g}l%cé\#ﬁ/g gg?bén td&]oawlgi(ﬁ 3%"%1&1 %?’.8 10°g (48.73 m‘rnlfzj of
met hyl 6- net hoiky3 @6 mdol(@ . 7éamboiy| @tfe N1bBOwsHCHiniRtds| hebchlofide. The
35 reaction ' ' ' at; OC 1984 hgandydke agbi enprkenpermfeure for
2 h. The reag?%g#%xiﬁéﬁﬁ%éﬁﬂ%odTed t0 0C and 00, gﬁéﬁﬁgng%% of 1M boron
tribronide i reaisttA®Rne & hlHriehr @tadddd °d oy & 06PG&145%

PCT/ FR2008/ 0Q3@03:nt63 tQfpefheureactionlys sivey eds ab. OCTher Yelsishue: at
anbi ent tenperature for 1 . _The reaction nediumis e o]

appr oxi mat el YRIE& a§ Ntﬂga?oblﬁl Ol (?trﬁfrc]]i aa%%traﬂﬁ’onal%gﬁh%ﬁ) kMi%%htaegided
slowy with siigh i Rgter, Thariedt usee obtaimeti-dowss f iMagyesd wvesudifatered

gl ass. The aqr.ganic pha orige) dde filddat eedused
separ at ed angaghéngﬁﬁeoégdéEgégx%gg?ﬁg%hac#%if?égF w th SN hydr%&hl ric
aci d and ext patstssting t h Bgy|crudet peoddee ot ganPerphase (BYhyF1288t at e)

is dried;d0 Quff, magaegkHM suldatg 1dnd t ectdorand/meaheentlr at ed
to dryness under reduced pressure, to gl ve 6.39 %].of reduced
6- hydr oxy- 1H-i90ddH%-BY cHBMA)lc 2f BT n COREEHSANLER A n “SSCT
: pressure of the fractions containing the expected
product, 263 mg of 3-bromo-6-{2-pyrrolidin-1-ylethoxy) -
1H-indole-2-carboxylate are obtained in the form of a
15 gray seclid.
ES: m/z = 367 (MH') base peak

The methyl 6-(2-pyrrolidin-1-ylethoxy)-1H-indole-2-

carboxylate can be prepared in the following way:

20 Under a stream of argon, 2.20 g (8.37 mmol) of

triphenylphosphine are added, at ambient temperature,
solution of 800 mg {4.18 mmol) of methyl

to a

6-hydroxy-1H-indole-2-carboxylate in 60 ml of

tetrahydrofuran. 0.979 ml (8.37 mmol) of 1-(2-hydroxy-
25 ethyl)pyrrolidine is then added, at ambient

to the reaction medium. The reaction 1is

temperature,
then cooled to approximately 5°C in a water/ice bath
~and a solution of 1.46 g (8.37 mmol) of

diethylazodicarboxylate in 5 ml of tetrahydrofuran is
30 added dropwise to the reaction medium, the temperature
being maintained at between 5 and 10°C during the
addition. The reaction is then stirred at 5°C for
15 minutes and then at ambient temperature for 40 h.

Ethyl acetate is added to the reaction medium. The
with water and then dried over

35 organic phase is washed
filtered, and concentrated

anhydrous magnesium sulfate,
to dryness under reduced pressure. The crude product is
purified by flash chromatography [eluent: methylene



ES: mlz = 176 (M- H) - base peak 15 Exanple 24:
3-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl) -

urei do7phenyl }-6- (2-pyrrolidin-1-yl et hoxy)-1Hi ndol e- 2-carboxam de 0 F

Y. \ 01l / WON202G/DBIg9X 0. 12 mol ) of 2-fl uor o- 5PERV/FRAEPEARLRPIOBhenyl

| socyanat e, under argon at anbient tenpe%@tqre, are added to a solution of
45 ng (0.12 mmol ) of 3-(4-am no-

phenyl ) - 6- (2- pyrrol.idin-I -yl et.hoxy) - i hdol e-2- car m de pR@,mM of
t et r ahydr of ur & ;Oﬁfﬁg/“§Fﬁ¥?Fﬁg at ‘4 ]fgnt ?@%peré?§¥%%§%?'22 h under
argon, the reachicemtraititur eunder akedugsd roregssmracetatdrandraashedswith

water, and theoarganiaophase s ddiany diiSilhaiverss @iy ds puseRgnes ya-
a

sulfate, filtered, _and concentrated 30 to dryness under reduced pressure.
The crude pr oBYEEOLd AAD-200BEGEPRY3 -PHETARPRSEESL0TEFRS*YEA  Sur i fi eB* By
flash chrojat ggraphydl ehuenle faRtdhyrere brefiosicda/dret hanol (70/ 30 by

volunme)]. After caoncentration, under reduc ressure of fractions
cont ai ni ng t hELéxBéét 8d25fodict : @Zznﬁ g? §8f§4§3[?%a%ﬁ pddl.
fluoro-5-trifluoronethyl phenyl)urei do] phenyl }-6-(2-

pyrrolidin-1- t hoxy) - 1H<i ndole oxani re._ | kN thegform
of a brown so%#g. Ikﬁ%ﬁé¥%400 k+%§a%§%g)¥%g%ﬂ§%}g-gscggbggg§?t%.69 %ﬁ]

4H); 2.54 (mpaepargd8as(tesgribedoinz examplied288 (t, | 10 = 6.0 Hz, 2H) ;

6.30 (brggd m 1H); 6.72 (dd, J = 2.5 and 9.0 Hz, 1H); 6.91 (d, J = 2.5 Hz,
1H); 7.27 (d, J = 9.0 Hz, 1H); from7.32 to 7.48 (broad m 1H); 7.39 (m

Example 25: 3-{6-[3- (2-fluoro-5-trifluoromethylphenyl) -
ureido) -pyridin-3-yl}-6-methoxy-1H-indole-2-carboxamide

15 A suspension of 100 mg (0.37 mmol) of 3-bromo-6-
methoxy-1H-indole-2-carboxamide and 43 mg (0.04 mmol)
of tetrakis (triphenylphosphine)palladium (0} in 5 ml of
dioxane is stirred at ambient temperature for
10 minutes. 190 mg (0.45 mmol) of 1-{2-fluoro-5-

20 trifluoromethylphenyl)—3~[5-(4,4,5,5~tetramethyl-1,3,2—
dioxaborolan-2-yl)pyridin-2-yllurea and 6 ml of dioxane
are then added at ambient temperature, followed by a
golution of 86 mg (1.48 mmol) of potassium fluoride in
1 ml of water. The mixture is refluxed for 16 h 45 min.

25 The reaction medium is evaporated to dryness under
reduced pressure. The crude is purified by €£lash
chromatography [eluent: methylene chloride/methanol
(99/1 then 98/2 then 97/3 then 94/4 by volume)]. After
concentration under reduced pressure of the fractions

30 containing the expected product, 60 mg of 3-{6-[3-(2-



1H) ; 7.42 (broad d, J = 8.5 Hz, 2H) ; 7.51 (dd, J = 9.0 and 11.0 Hz, iH);
7.60 (broad d, J = 8.5 Hz, 2H); 8.65 15 (dd, J = 2.5 and 7.5 Hz, 1H); 8.99
(d, J = 2.5 Hz, 1H); 936(s 1H); 11.4 (s, 1H). ES rﬂzS?O(M—I‘)b
peak The 3- (4WaNi200HEsL496- ( 2- pyrrol i d| n- 1-yl et hoxPFTIFR2905/003003

I ndol e- 2- car boxam de can be prepared in e followng way: 8 m of 7N
aqueous ammnl ain net hanol and 4 m of f aqueous ammonia in water are

added to 133 f )a 8 (22D -6 -
pyrrolidin-I- %oxy (fol rr[%l—gﬁr%%xr{ l"at e anﬁ?ﬁYﬂl rleact [ on mediumi s
heat ed at 100@ef:bple{61ﬁ |1nd@1méar-mrh§aqanwckﬁ oS gl BREA1RBE. 20nl THF 28%

aqgueous an’m)@b'gml R engt ?glqroq_, than added and the reaction is heated at
100C for 24 h. The reac ion nmediumis 30 evaporatgd.to drynes

reduced presstifle NMRe(2P0de MR 0dGEP31 3SBudsHi ed HyiR chrirr%f gFaphy
[el uent: =t hyh)acet.atse/ (@d hapol= (704 SQnay BV(SI u-ma,)]mAfter 93cofkendrati on

under reduced_pressure qf t tio aln expect ed:- ppgduct ,

25 ng of 3- (4% abn%I éﬁpheﬂy?%’ 2%(? IH}’Ol J( 3? ﬁOX))%) 1I—€| nd%?

car boxam de alB) gbfabnmed .i3® ttwe 705 O, a4ﬁal.e7yél9l owdds,oIJd= ES? and = 365
(MH ) base pe@k?\/\% gg/ 06%4%% PgT/ If_-RZOOz'S/(ﬁ %-HI-LI 65 7Jhgbg§5@ya J

3-(4-am nopheny rroI|d|n I -yl - car boxyl ate can

0X
be prepared in 7hé Hfﬂol ﬂawfnéo\/\/&;ﬁ @31’(99325233: fll% s, 5]9111%70(‘7‘3’6}‘ ??‘P%@hw am ne

i s added;cat 1@ybi entst epperat yreauyo 275 ng (1.59 mmol ) of

4- am nophenyl oronlc aci drochl ori e in a
( P Y % /z = 488 ?MH base pea

!
The 3-bromo-6-methoxy-1H-indole-2-carboxamide can Dbe

prepared in the following way:

15 A solution of 540 mg (2.84 mmol}) of é-methoxy-1H-
indole-2-carboxamide in 8 ml of pyridine is cooled to
0°C and a solution of 908 mg (2.84 mmol) of pyridinium
tribromide in 6 ml of pyridine is added thereto,
dropwise. The reaction medium is stirred at 0°C for

20 30 minutes and at ambient temperature for 19 h. 20 ml
of ice-cold water is added to the reaction medium. The
latter is then stirred at ambient temperature for 1 h
and then filtered over sintered glass, to give 538 mg
of 3-bromo-6-methoxy-1H-indole-2-carboxamide in the

25 form of a white solid.

ES: m/z = 269 (MH') base peak.

The 6-methoxy-1H-indole-2-carboxamide can be prepared
in the following way:

30 A suspension of 4 g (19.49 mmol) of methyl 6 -methoxy-2-
indolecarboxylate in 60 ml of 28% aqueous ammonia is
heated at 50°C for 14 h in ‘an autoclave. After
filtration of the mixture over eintered glass, the
white solid obtained is washed with water and dried,

35 and is then added to & hot mikture of ethyl
acetate/cyclohexane (100 m1/10 ml). The medium is
cooled in a water/ice bath and filtered over sintered



met hanol /toluene mxture (30 mM/25 m). The mxture is stirred at anbi ent
tenperature for 15 mnutes and then 10 222 ng (0.60 mmol) of nethyl
3-brono-6-(2-pyrrolidin-1- ylethoxy)-1H i ndol e-2-carboxyl ate are added at
ambi ent  t enp&Icat200E,/ osal4ioswed by a sol ution of 16B R§T/FR2985AREBYP 08

sodi um carbonate in 5 m of water. 75 ng_,(1.77 mmol) of lithiumchloride
are added at anbient 15 tenperature, uﬁng argon, followed by 51 ng (0.04

mol ) of palladiumtefrakis{(triphe osphi ne) . fBok6asti - 9Rgoh 8 -pef | uxed
for 5 h under ggggsgn an%loi S Jh\];eén hreldtrbgéd@;t ggmi énrtn-erge?rpgr ature for 16 h.
The reacti on miExboxenide édontbst fatred ofo admmdss sagidér- reduced pressure.

The 20 residugyobtained {§ytakpn UBakB ebdyk, aggiate prgd washedvmd)t'h

wat er, and the organic phase is then dri'ed over anhydrous magnesium
sulfate, filtB/éd= aA8 (MoncEHe¥@ted to dryness under reduced pressure. The
crude prodgict is purified by flash chromatography 25 [eluent: nethyl ene

ressure of tRBS Fact SHEAOH o H L HE R BRLE B by batcts 282% g o
met hyl 3-(4- aﬁéﬂﬂpheﬂym—&(322pgi!ibahb_dh:u-lanylzeyﬂopy)r-idin-2~y1}urea .
£ o 37o0th e BreeRkEY PhORAE PRIty AT ) O anee S0 T
3- br omo- 6- ( 2-Byr r ol $uEPeNsidERt hoxOE | H iBRGome: 2- calboRYl BF@léan be®f
preparediign the; EoLl oue 1pﬁés§ﬂYheA sghyt i 0976fmg95 1U.48. dRolNOI ) o 6f
i ot hy | or et 863 BSEB6} sdencRGot AD8) PRALAALHD J0067BbTa0Pt droxihe O
yl f or me [
PCT/ FR2005/ 008803st irf6d afet cebsent d canpenatiozi dendarh angonhefon
sol ution 10 minutes. 4.54 g (12.01 mmol) of 1-{5-bromopyridin-2-
y1l)-3-(2-fluoro-5-trifluoromethylphenyl)urea are added
15 to the reaction medium, followed by 80 ml of dioxane,
4.12 g (16.20 mmol) of bis(pinacolato}diborane and
1.77 g (18.04 mmol) of potassium acetate. The reaction
is refluxed under argon for 16 h and 300 ml of water
are then added at ambient temperature. The mixture is
20 stirred at ambient temperature for 10 minutes and then
filtered over sintered glass, and the solid obtained is
washed with a small amount of water. The sclid obtained
is taken up in 350 ml of boiling ethyl acetate and,
after filtration under hot conditions, the filtrate is
25 evaporated to dryness under reduced pressure. 3.05 g of
1-(2-fluoro-5-trifluoromethylphenyl) -3-[5-(4,4,5,5-
tetramethyl-1,3,2~dioxaborolan-2-yl)pyridin-2-yl]jurea
are obtained in the form of a pale yellow solid.
ES: m/z = 426 (MH') base peak.
30
The 1- (5-bromopyridin-2-yl)-3-(2-flucro-5-trifluoro-
methylphenyl)urea can be prepared in the following way:
3.27 ml (23.44 mmol) of triethylamine are added, at
0°C, to a solution of 4.06 g {23.47 mmol) of 2-amino-5-
35 bromopyridine in 200 ml of anhydrous tetrahydrofuran.
3.39 ml (23.44 mmol) of 2-fluoro-5-trifluoromethyl
phenylisocyanate are then added, at 0°C, dropwise. The
reaction is stirred at ambient temperature for 64 h.



of 306 nmg (1.72 mmol) of N-bronmpbsuccinimde in 6 m of dinethylformam de

I s added dropwi se at -40C. The solution is stirred at -40C and brought
back to 5 anbient tenperature slowy over 5 h. The residue obtained is
taken up in ewoyl2oasgnatids3and then washed with watBET/BRREA54Q8RE003
anhydrous magnesium sulfate, filtered, gpd concentrated to dryness under
reduced pressure. The crude product is gurified by flash 10 chronmat ography
[ el uent: nethylene.chlorid t hanol 9 0 | upp) | ft ;
concentrationzgﬁdgr1 rgguc J’T%r ea'lsés]%traet%f Oa{]%ee %%ig\éﬁ og‘é cj(':)lrlltéai ﬁlé?l(ét%ﬁlel
expected prodedium263hey colad-iler @@ (iB pyramolWaiihed -wi @ healygt and

1H- i ndol e- 2-Ce§1egxwi%e A1 SHLAIRE LA dH MR e odfadr syl seled, ES
mz = 367 (WA ase pea e methyl ~ ,

6- (2- pyrrol i dRhd1- §Bet ABRY) - 1iPRhED efDL1teBPBoxgYEF e SHAEBESPr ePaFRE i n the
fol | owi ng grayy .28 gnder gfstream pf - BF@RSpy 2L @bh @ (Bl B73 b flobro-5-

tri phenyl phos hi,%]? are adgeg, at anbi ent tenperature .tot%escgclé%{ﬁgfof 800
my (4. 18 nmol YXof LHBERPEEIELRYEPELY RTER AFG - THEbxIFaf &S i of

t et rahydr of uranwh@c@780cmtid(8. 37 mml ) of 1-(2-hydroxy 25 ethyl)pyrrolidine
I s then added,.at I en te rature,, to r L-anymedi Jh
reaction is Fﬁén %‘ol ngBtTg ag@f&’(i ma/eﬁ y ggblen S&\?\ité#g?/)i'ce Igg%h g?\%l a

sol ution of 1{agik-B8 Bhammipeaf- di ethyl azodi carboxylate in 5 m of
tetrahydrefuran is 30 added dropwi se to the reaction nedium. the

tenperature being_ maintained at between 5 gnd 10C during.t addj {ion.
The reaction FEaFRiH 267 1 S %T[%d%%ﬂfﬁ'“%' i %W?%Wthg?hea%gjrtnt

tenperature fefefiflo] phefyhyt6 asethoryt sHaildddlé o2t berbesemida nedi um The
35 organic phase is washed with water and therf\dried over

A suspension of 2.54 g (9.44 mmol) of 3-bromo-6-

15 methoxy-1H-indole-2-carboxamide and 1.09 g (0.94 mmol)
of tetrakis(triphenylphosphine)palladium (0) in 125 ml
of dioxane is stirred at ambient temperature for
10 minutes. 4.81 g {11.33 mmol) of 1-(2-fluoro-5-tri-
fluoromethylphenyl) -3-[4-(4,4,5,5-tetramethyl-1,3,2-

20 dioxaborolan-2-yl)phenyl]urea and 150 ml of dioxane are
then added, at ambient temperature, followed by a
gsolution of 2.19 g (37.77 mmol) of potassium fluoride
in 25 ml of water. The mixture is refluxed for 18 h.
The reaction medium is evaporated to dryness under

25 reduced pressure. The residue obtained is taken up in
ethyl acetate and washed with water, and the organic
phase is then dried over anhydrous magnesium sulfate,
filtered, and concentrated to dryness under reduced
pressure. The crude is purified by flash chromatography

30 [eluent: methylene chloride/methanol (98/2 by volume)].

After concentration under reduced pressure of the



anhydrous magnesium sul fate, filtered, and concentrated to dryness under
reduced pressure. The crude product is purified by flash chr omat ogr aphy
[ el uent: nethyl ene WO 2006/ 061493 PCT/ FR2005/ 003003 -

chl ori de/ net hemato¢®0ddDedy vol ume)). After concentHCét/Fdﬁ“?q.Per’é)rO:"r%ced

pressure of the fractions containing t expected product, 880 ng of
met hyl 6-(2- pyrrolidin-I|-ylet hoxy) 1H i dol e- 2- car boxyl ate are 5 obtai ned

in the formof a brown solid. El: 84 { GoH1QNr base
peak. The metHACH-IRTr G- PAHT ATl eﬁﬁ %?%oxé\g G_doéucpr epar ed gs
descri bed in ®xfamle Q:B—fnaﬂanﬁxa‘iﬁﬁmﬁsuoromethylphenyl)ure:LdO] -

3-{6-[3-(2-flyor }gaef V4P 5@11%113 boxamide, are obtained
urei do] - pyri cP r%'lgfl éé;é&% l?lil ndol e- ZC%grct’)}éxam de FF F -~4F O \O
N N 15 A suspensilen mrrrm@f Ry k(ltpva? - of 3-brono- 6-

met hoxy- 1H i ndol guR- qqrol@oxam{ge qa@y}&g@g c{@ 04 wmoln pwh): 3.78 (s,

tetrakis(triphenyl hOSphI ne)pa | adi_ ym ( 0) m _of .dpo €4 rred at
anmbi ent t enpedRtiure 1or (P19 Rut égﬁ'lgo ((%‘45;[ nivof ) 5 ?ﬂ? §2%f I%éoro 5 20

trifluoronet hg)pheayb) - 3d[,5-% 4-4.25,5- Hetram&t,hy‘l -28 3, QT J
di oxabor ol an-2-yl) pyri d| y| ] ur, n di gxan e (then dded at
eﬁg g¥ “Fol1 o:ée L% .Tea45a ‘i’ ?I on g% !Lm( (55 Iﬂ

anbi ent tenp tur sol'u q{éfl 48 mml)
pot assi um f | vordxe(broad & &f =vvaleEr HThe 2Hi xt l?ré”1 S |Dix8d 2 & aj%d h 45

mn. 25 Jhe rgacd ign nag UM i eVidpoaat 8¢ ko-deymess unger; 8.64 (dd,
J = 2.0 and 7.5 Hz, 1H); 8.%9 (broad s, 1H); 9.37

{broad s, 1H); 11.4 (broad s, 1lH).
ES: m/z = 487 (MH'), m/z = 470 (MH' - NH;) base peak.

15 The 1-(2-fluoro-5-trifluorcmethylphenyl)-3-[4-(4,4,5,5~
tetramethyl-1,3,2-dioxaborolan-2-yl) phenyl]urea can be
prepared according to the procedure described in TUS

patent 2005043347 Al.
The 3-bromo-6-methoxy-1H-indole-2-carboxamide can be

20 prepared as described in example 25.

Example 27: 3-{4-1[3- (2-Fluoro-5-trifluoromethylphenyl) -

ureidol phenyl}-6-hydroxy-1E-indole-2-carboxamide
F.

F

"& F

0

®
K

25 A suspension of 1.11 g (2.28 mmol) of 3-{4a~[3-(2-
fluoro-5-trifluoromethyl-phenyl}ureido] phenyl }-6-
methoxy-1H-indole-2-carboxamide in 100 ml of methylene
chloride is cooled to -5°C in an acetone/solid carbon
dioxide bath and then 12.34 ml (12.34 mmol) of a 1M

30 solution of boron tribromide in methylene chloride is
added dropwise at -5°C. The reaction is stirred for 2 h



reduced pressure. The crude is purified by flash chromatography [eluent:
nmet hyl ene chl ori de/ methanol (99/1 then 98/ 2 then 97/ 3 then 94/ 4 by
volune)]. After concentration under reduced pressure of the fractions 30
cont ai ni ng t hWoezpPeEyed1d88duct, 60 ny of 3-{6-[ 3- (2PYD/PRYBPHAEA3B803
PCT/ FR2005/ 003003 - 68

fl uoro-5- trlfluoronethylphenyl)ureldonyrldln 3-yl1}-6-

t hoxy- LH-i ndol e: 2-carh :
o oY T R GRS ARRA a0k AR ALER L | Bips RO, Doy ELLOY,

(dd, J = 2. Ofend 865th The) reacgaom mpdiunp. O»EHZ thm) cqo?eed(bﬁead m
1H) ; 7.35 (d ﬁimégg‘%g 1‘@ 1Jr9”\vgt%%/tlgbe7 b':@c}‘( n&n&HBO %18 dodny J =
st

2.0 and 8.5?—&’?”? d 5 He,
1H) ; 0. 05 ( bhpdgoshlepyc Mlé evergldﬁlﬁéadirrﬁpmf@ 1|#)°1 opast q%\fo%%l ‘EZ

ES: mz =cA88:£Mdek %%epQﬂ’kloﬂhﬁe and 30 ml of water. The mixture

3- br ono- 6- net hox |FFI dol e- 2- car box e e | ow ng
way: 15 A solh?i%ﬁlBFe 46tnﬁpr°§&mﬁﬁ§hY 8f ﬁ%ﬁfﬁy ﬁgﬁi%£grkﬁéltﬁé%
i ndol e- 2- car baxanamiei émt 8 tdmpafr arymiedi feri sBGomh.edtBe Othandreasolori on of

908 Mg (2.84 JIRL ) Ok SPYHM HiiiHetdd BIALY 08 hbe Dedl! o0hoBY" ied] MpiYe Added

t hereto, dropmﬁse e react i'on mediumis stirred a 30 m nutes
and at anbi erbroenpersalird f ofheo hlabben i | @8xddigatBY i SLRRRd to

the reactigon hediym 5 g,att[%rlulesltt henmgt:hﬂgﬂeat ca{niale_l,r&e/trﬁm&[mme for
1 h and then f||tered over 5| tered gl ass

|
3- br ono- 6- met MHX§2 1% n¥slemel arlﬁ‘cﬁ&ﬁﬁd&opﬁeflﬁg'ati@nf o‘r‘ﬁa%? FSHTE sol i d.
ES: mz = 26%fdbiurdasetpetke Theabtirehboxyohtaindalge- 2tear bosgadted can be

pr epar ed product, 840 mg of 3-{4—[3—(2—fluoro-5-trif1uoromethyl—
phenyl)ureido] phenyl }-6-hydroxy-1H-indole-2-carboxamide

15 are obtained in the form of a brown sclid.

1H NMR {400 MHz, (CD3)280 d6, - & in ppm): 6.21
(broad m, 1H); 6.58 (dd, J = 2.0 and 8.5 Hz, 1H); 6.80
(3, § = 2.0 Hz, 1H); 7.18 (4, J = 8.5 Hz, 1H); 7.30
20 (broad m, 1H); 7.40 {(m, 2H); 7.51 (dd, J = 9.0 and 11.0
Hz, 1H); 7.58 (broad 4, J = 8.5 Hz, 2H); B.65 (dd, J =
2.0 and 7.5 Hz, 1H); 8.92 (d, J = 3.0 Hz, 1H}; 9.23 (s,
1H); 9.29 (s, 1H); 11.2 (s, 1H).
ES: m/z = 471 (M - H) base peak.

25 .
The 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]-

phenyl } -6-methoxy-1H-indole-2-carboxamide can be

prepared as described in example 26.

30 Example 28: 3-{4-[3-(2-Fluoro-5-trifluoromethylphenyl}-
ureido]l phenyl}-6- (2-hydroxyethoxy) -1H-indole-2-

carboxamide



in the follow ng way: 30 A suspension of 4 g (19.49 mol) of nethyl

6- met hoxy- 2-

at 50C for
sintered gl as¥0 RHO6AMG14E3s0l i d obtained i s washed RFTHAFRAYE?

35 and is then added to a hot m xture of -gthyl
The nediumis <cooled in a water/ice bath and filtered ove

m/10 n).

sintered WD 2006/ 061493 PCT/ FR2005/ 003003 - 69
6- met hoxy-1| H i ndol e-2- carboxam de in the form
190 (M) base peak, mz = 173 (M- NH3) niz
1-(2-fluoro-5-trifl uoronethyl phenyl)-3-[5-(
tetramet hyl - 1, 3, 2- di oxabor ol an-2-yl ) pyri dl
the follow ng way: A suspension of 505 _ng
tricycl ohexyl phosphi ne and 276 ng (0.4
bi s(di benzyl i deneacetone) pal | adi umin

anbi ent tenperature under argon fao
1- (5-bromopyridin-2- yl)-3-(2-flug
15 to the reaction nedium foll o}fed

I ndol ecar boxylate in 60 mM of 28% aqueous ammonia is heated

Fa white solid. El:
5 (M- CHINO' 5 The

(L 80 mml) of 10

ol ) of

M of dioxane is stirred at
il putes. 4.54 g (12.01 nmol)

yH80 Mt of dioxane, 4.12 g (16.

14 h in an autoclave. After filtration of the niXtyéﬁ68§S{ed

acet at e/ cycl ohexane (100

r

| ass, to give 1.05 g of

mz

2- Ijurea can be prepared in

of

20

nmmol ) of bi s(pi nacol at o) di boranetand 1.77 g (18.04 mmol ) of potassium

acet at e.

b

The reaction is refl uxed

10

15

20

25

(0.59 mmol) of 3-{4-[3-(2-fluoro-5-trifluoromethyl-
phenyl)ureido]phenyl}—6-hydroxy-1H—indole-2-carboxamide
in 10 ml of dimethylformamide. 0.69 ml (8.89 mmol} of

. iodoethanol is then added at ambient temperature. The

reaction medium is heated at 110°C for 2 h 30 min. The
medium is taken up in ethyl acetate and washed with

water, and the organic phase is then dried over

anhydrous magnesium sulfate, filtered, and concentrated
to dryness under reduced pressure.

The crude product is purified by preparative LC/MS.
After evaporation of the solvents to dryness under
reduced pressure, the residue obtained is triturated
with ethyl acetate and diisopropyl ether and, after
filtration, 48 mg of 3-{4-[3-(2-fluoro-5-trifluoro-
methylphenyl)ureido] phenyl}-6- (2-hydroxyethoxy) -1H-
indole-2-carboxamide are obtained in the form of a gray
solid.

1H NMR (400 MHz, (CD3)280 d6, - & in ppm): 3.75 (4, J
= 5.5 Hz, Z;H); 4.00 (t, J = 5.5 Hz, 2H}); 4.86 (t, J =
5.5 Hz, 1H); 6.30 {(broad m, 1H); 6.73 (dd, J = 2.0 and
9.0 Hz, 1H); 6.91 (4, J = 2.0 Hz, 1H); 7.28 (d, J = 9.0
Hz, 1H); from 7.32 to 7.47 {(broad m, 1H); 7.389 (m, 1H);
7.42 (broad d, J = 8.5 Hz, 2H); 7.51 (dd, J = 2.0 and
11.0 Hz, 1H); 7.59 (broad 4, J = 8.5 Hz, 2H); 8.65 (dd,
J = 2.5 and 7.5 Hz, 1H); 8.97 (broad s, 1H); 9.33

(broad s, 1H}; 11.4 (s, 1H).

i | uor onet hyl phenyl )urea are added

under argon for 16 h and 300 nl of water

are then added at ambient tenperature. The mixture is 20 stirred. at_ambi ent
tenperature fbr230gmi(Butsmand)t kén Potiassdiay car&eratfR édd RS, ahd the

solid obtaineguisenpashednpeticaranmel | tanmouat ofovet £6n Thef sol2&b abgai ned



Is taken up in 350 m of boiling ethyl acetate and, after filtration under
hot conditions, the filtrate is 25 evaporated to dryness under reduced
pressure. 3.05 g of 1-(2-fluoro-5-trifluoronethyl phen ¥I%-3-55-§4 405 5-

t et r amet hyl - 149, 200665084453 an- 2-y| ) pyri di n- 2- yl | ur eBCT4FB28BP4PAA%PN t he
formof a pale yellow solid. ES: mz =_426 (M{) base peak. 30 The

1- (5- bromopyri di n- 2 yl)- 3 (2 quoro 5-trifluoro methyl phenyl)urea can be
prepared in t@% f | 1,0W 1 §a%% gg ﬁ23mg4 ameby Qisutrietdyl.am ne are
added, at solutlon o (28 mmol ) of 2-am no-5 35
bronDpyrldlne |n 200 m of anhydrous tetrahydrofuran. 3.39 m (23.44 mmol)

of 2-11uoro- 5hel f | 4o pres hyp - fPuh@le5S@ﬁi(ﬁlﬂ@bﬁoﬁé&hympneagldEdreadoﬁ)e
dropwi se. The reacalon s stirred . at g ent &) ure for 404 h.

2006/ 061493 PERFERIV0S HYSE65Y - 1H76n 206 i é$%V] Hcetat 8%Hre adaed to

t he reacti®n piregeated Ehed@@gaﬁbedphasexempﬂhem7mashed with water and then
wth a saturated aqueous sodiumchloride solution, and is then finally
filtered over sintered glass. 5 4.55 g of

1- (5- br onopyr Edamp2eyRP+3- 12{4+Lﬁ)rbzsﬁlw:m@ov—mé%mrﬁmeﬁw}a?%%}e

obtal ned i N { hec BbTAbnyd )bl be 26l hf 350182 Sadbinablitie M 2 = 179
(CTHENF4' ), iz = C5PENOBr ) base peak. 10 Exanple 26

3-{4-[3-(2-Fl uoro-5- trlfluoronethylphenyl)

ur ei do] phenyl } - 6- neth04¥§EE§quole -carboxamde F F F
H
NS

10

(9.5 mmol) of 3-bromo-7-nitro-
(0.95 mmol) of
in 135 ml of

A suspension of 2.70 g
1H-indole-2-carboxamide and 1.10 g
tetrakis (triphenylphosphine)palladium (0)
15 dioxane ig stirred at ambient temperature for 10
minutes, 4.84 g {11.41 mmol) of 1-(2-fluoro-5-
trifluoromethylphenyl)-3-[4-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl)}phenyllurea and 165 ml of dioxane are
then added at ambient temperature, followed by a
20 solution of 2.215 g (38.13 mmol) of potassium fluoride
in 27 ml of water. The mixture is refluxed for 18 h. A
spatula of carbon black is then added to the reaction
medium at approximately 50°C and the latter is then

stirred at 50°C for 10 minutes. The reaction medium is

25 filtered over celite and then washed with ethyl

acetate. The filtrate is evaporated to dryness under

reduced pressure. The residue obtained is taken up in

ethyl acetate and washed with water, and the organic

phase is then dried over anhydrous magnesium sulfate,

30 filtered, and . concentrated to dryness under reduced

pressure. The crude is purified by flash chromatography



\'/ OFO | / ANIN A suspension of 2.54 g (9.44 mol) of 3-brono-6- 15
nmet hoxy- 1H- i ndol e- 2- carboxam de and 1.09 g (0.94 mmol) of tetrakis
(triphenyl phosphi ne) palladium(0) in 125 m of dioxane is stir %t
anbi ent t enpePBt BO86YO61483 ninutes. 4.81 g (11.33 nRBFYFEF 005/00300
1-(2-fluoro-5-tri- fluoronethyl phenyl)-3~E4-(4,4,5,5-tetramethyl-1,3,2 20
di oxabor ol an- 2-yl ) phenyl Jurea and 150 ml of di oxane are then added, at

anbi ent tenpquﬁgéﬁt fg%%@ﬁ?%%@/éhld%ﬁdgﬂﬂglﬁgnéﬁ:¥@§Vi3€h€3 ﬁﬁpb)b?f

pot assi um fl uori water. The mxture 1s refl uxed

h.
The reaction Wednum'is @ﬁéﬁé?éﬁ@WQRFRﬁ%H%%é”ﬁ%ﬂ%rr%@P?%ﬂuBEﬁs%PE%SB? The
resi due obt ai pRd iss-dAkRIAPCbAtathiivy 3R abpaodedagiiastiuath aaterg and

the organic phase th over ous _
filtered, andoéoncé%T{%Igﬁ ? ﬁf BRs® u%ﬂigq?%%ﬁ%% %?% L 9%§g0%rude i's
purified hky fpnéhymhponnhagbaphy1aaoﬂeLaenarbmxamyﬁen@ﬂﬁﬂth%@#@@thano
(98/2 by volu Aft% conﬁ%ghr%giga under reduced pressure of the WD
2006/ 061493 P E@BBSF 03083 ractions containing the expected
product, 1.73 g of 3-{4- [3 (2-fluoro-5-trifluoronethyl phenyl)ureido)-

phenyl } - 6- et | ca @g@edGare gbtal |rvtm@ f@fnnof a
brown sol i d. 1ﬁﬁ§wﬁ3 00 ﬁ%' Eéﬁ% 18l )

., (CD3) 250 db, 3 7%§SH
6.30 (broad nt iHp; Hs, 7iH()dd7 -30= (3.5 18{d §.-¢5 Hz roﬁﬁf 6. “51 =)
Hz, 1H); 16 28244, 9.519.(QdHzg =1H).0 fan@mid B2 Hx AHS (brimd( bm‘oacﬂ-l)d 7 39

(m 1H); 7'43 Lbrao%d }92.‘,. J2H),8 ? '6_% %liboat'l ?n,SJZI-Qdd"?JQG' ?do %ndz 7.5
Hz, 1H); 8.27 {(d, J = 7.5 Hz, 1H); 8.65 (dd, J = 2.5
and 7.5 Hz, 1H); 8.95 (broad d, J = 2.5 Hz, 1H); 9.32
(s, 1H); 11.55 (s, 1H).
15 ES: m/z = 500 (M - H) base peak.

The 3-bromo-7-nitro-1H-indole-2-carboxamide can be
prepared in the following way:
A suspension of 2.57 g (12.53 mmol) of 7-nitro-1H-
20 indole-2-carboxamide in 35 ml of pyridine is cooled to
0°C in a water/ice bath. A solution of 4.01 g
(12.53 mmol) of pyridinium tribromide in 20 ml of
pyridine is then added at 0°C dropwise, and the
reaction is then stirred at 0°C for 30 minutes and at
25 ambient temperature for 16 h. 70 ml of ice-cold water
are then added to the reaction medium. The latter is
then stirred at ambient temperature for 15 minutes and
is then filtered over sintered glass, to give 2.81 g of
3-bromo-7-nitro-1H-indole-2-carboxamide in the form of

30 a brown solid.

EI: m/z = 283 (M%) bage peak, m/z = 266 (M - NH3)",
m/z = 220 (m/z = 266 - NO;)*, m/z = 141 (m/z = 220 -
, Br) .

35 The 7—nitro-iH-indoie—2—carboxamide can be prepared in
the following way:
A suspension of 133 mg (0.57 mmol) of ethyl
7-nitroindole-2-carboxylate in 3.84 ml of 28% aqueous



10 11.0 Hz, 1H); 7.60 (broad d, J = 8.5 Hz, 2H); 8.64 (dd, J = 2.0 and 7.5
Hz, 1H) 8.99 (broad s, 1H); 9.37 (broad s, 1H); 11.4 (broad s, 1H. ES
m z 487 (MH), mz = 470 (M# - NH3) base peak. 15 T

1- (2-1 uor o- SHOT 200660 6k&2 Ayl phenyl ) - 3-[4- (4, 4, 5. 5- PCT/FR2°°5/°°3°°3
tetramet hyl - 1, 3, 2- di oxabor ol an- 2- yI)phgnyé)yrea can be prepared according
to the procedure described in US patent 2005043347 Al. The

e D MLt 107885 Cgfb%?a@ de.can be 7 MeRpadasaser i bed
in exanple 2 2-Fl'uoro-5-trifluoronethy $@
ur ei do7pheny| guige hyd‘ﬁWyrEHCriﬂ@éﬂ emgdéambos@mfdétpr@dF OYFE cﬁl’tfﬁr\’ry 25 A

fsijspenS|0n O]]:‘-f h | hl@"ﬂl«})s@ilg %t[a&nl(ea is washed with water
uoro-5-tri uoronet “phen urei eny.

net hoxy- 1H—|ﬁﬁHieWQt%aFﬁ6iaﬁ?ﬂ@nFna? OL%F @r%§$%9¥¥Wﬁ§ VAT de’ 4 '%ool ed
to -5C i nsan @eeyonetselnd-canbae - 2dicaxbdeabdtie ant: t benai®ed4inl tlk2. 34
nmmol) of a 1M 30 SO utio f bor tribromde in nethylene chloride is
added dropwi s&dt 25¢& 3"T‘ff"lnje ?‘%a%?f "is stirred for 2 h WD 2006/ 061493

PCT/ FR2005/ 0G3003n/z < 220at (MipPr ddsemtrdak OC and t hen at anbi ent
tenperature for 26 h. The reaction nediumis then cooled to approxi mately

OCin a water/ice bath and 30 mM of 1IN _ _hy drochlorrc acrgbgre arkg;
dropwi se, folBemalepo50 M- P@J@P‘ﬁet{ﬁyl[éﬁézcﬁ%?ffﬂe aht* 59RO er. The

m xture 1ps ?ﬁ réﬂguﬁklaﬂﬂb@éhﬁﬁGGHH -08dbDe-15caiboasidnd then at ambi ent
t enperat ure m nutes. The rfeaction

3.28 g of palladium-on-charcoal are added to a
suspension of 3.42 g (6.82 mmol) of 3-{4-[3-(2-fluoro-
5-trifluoromethylphenyl)ureido] phenyl}-7-nitro-1H-

15 . indole-2-carboxamide in 480 ml of methanol. The

reactlon mixture is hydrogenated at 30°C under 3 bar
for 2 h in an autoclave, and is then filtered over
celite. The filtrate is evaporated to dryness under
reduced pressure. The residue obtained is triturated
20 with ethyl acetate and a small amount of methylene
chloride and then filtered. 1.30 g of 7-amino-3-{4-[3-
(2-fluoro-5-trifluoromethylphenyl)ureido] phenyl}-1H-
indole-2-carboxamide are obtained in the form of a gray

solid.

25 1 H NMR(400 MHz, (CD3)2S0 d6, — & in ppm): 5.40 (broad
s, 2H) ; 6.17 (broad m, 1H); 6.41 (d, J = 7.5 Hz, 1H);
6.62 (4, J = 7.5 Hz, 1H); 6.78 (t, J = 7.5 Hz, 1H);
7.39 (m, 1H); 7.41 {(brocad d, J = 8.5 Hz, 2H); 7.47

(broad m, 1H); 7.51 (dd, J = 9.0 and 11.0 Hz, 1H); 7.61
30 (broad 4, J = 8.5 Hz, 2H); 8.65 (dd, J = 2.0 and 7.5




mediumis then filtered over sintered glass, to give a brown solid. The
latter is purified by flash 10 chromat ography [el uent: nethyl ene

chl oride/ methanol (95/5 by volune)]. After concentration under ed
pressure of tWe RPAEYP6A4930nt ai ning the expected pPEA(ER2 Ogﬁéoﬂﬁogg
3-{4-[3-(2-fluoro-5-trifluoronethyl -

phenyl ) urei do] phenyl } - 6 hydroxy IFLlndoIe 2-carboxamide 15 are obtained in
t he form of ro 1 MR (400 d#i ﬁg ppnﬁ56 21
(broad m 1I—I)HQ é,g[ 3% .0 anlﬁ 81%’5'%29(@93 %‘% (d, ”] .0 Hz, 1H
. 7.18 (d, J J:beosde, 1H|) 7. 30 20 (broad in, lH) 7 40 (m 3H) 7.51 (dd,
J = 9.0 and 1450 wmplg. -Lih> Tuf® (Bsoadpehi) /8.5 kgs M’ 8.065)(dd, J =
2.0 and 7.5 Hz, 1 ; 8.92 (d, J = 3. , 1H); 9.23 (s, 1H); 9.29 (s, 1FD
11.2 (s, 1H). ES: mz 471 (M - H) base peak. 25 The

3-{4-[3- (% flugeo- 54J44ﬂ3KWZW&mdQﬂ¢#EHQﬁ3iﬁmmxb@ethylphenyl)ureldo]—
phenyl } - 6- net ndo] e ar epare ed in
exanpl e 26. 3€h%§%%£LZ %é %g 8?% ?ugggggggr uggbng?%j?%ﬁiﬁﬁ%@
ureido]phenylasGdQQchyUe@xyethnamplakﬁ9ndole 2- car boxami de WO 2006/ 061493
PCT/ FR2005/003003 73 FF F HOF OHHH OH

Example 31: 3-{4-[3-(2-Fluoro-5-trifluoromethylphenyl}-
10 ureidolphenyl}-7-(2-hydroxyethylamino)-1H-indole-2-

carboxamide

(o]

A suspension of 160 mg (0.34 mmol) of 7-amino-3-{4-I[3-
(2—fluoro—s-trifluoromethylphenyl)ureido]phenyl}—lH*

15 indole-2-carboxamide and 20 mg (0.34 mmol) of 2-
hydroxyacetaldehyde in 16 ml of methanol and 19.43 ul
(0.34 mmol) of acetic acid is heated at 50°C for 3 h
and then 64 mg (1.02 mmol) of sodium cyanoborohydride
are added at ambient temperature and the reaction is

20 stirred at this temperature for 16 h. The reaction is
evaporated to dryness under reduced pressure. The
residue obtained is taken up with ethyl acetate and
water and then alkalinized to pH 10 with 30% sodium
hydroxide. The organic phase ig separated, dried over

25 anhydrous magnesium sulfate, filtered,'and concentrated
to dryness under reduced pressure. The crude product is
purified by flash chromatography [eluent: methylene
chloride/methancl (94/6 by volume)]. The brown solid
obtained is triturated with ethyl acetate and a small

30 amount of ether and, after filtration, 14 mg of 3-{4-
[3- (2-fluoro-5-trifluoromethylphenyl)ureido] phenyl}-7-



1.23 g (8.90 mmol ) of potassium carbonate are added, at anbient
tenperature, to a solution of 280 ng (0.59 nmol) of
3-{4-[3-(2-fluoro-5-trifluoronethyl 5

phenyl ) ur ei doWph2n9bYo6149dr oxy- i H- i ndol e- 2- car boxan? @&/ FRA0QH/ %93 3¢ 3

di ret hyl formam de. 0.69 m (8.89 mmol) oI/ i odoet hanol is then added at
anbi ent tenperature. The reaction nedlun1|s heated at 110C for 2 h 30 mn.

T e | 22 LA SR L R PLAYL oA 2Bt 8aaRd YasHEA NLIEALO WAl e a8 L he

organi ¢ phase'Ts r| el over rous magnesiumsulfate,' filtered,
and concentr atletaineddiynebe ﬁﬂd@roﬁeéubééwﬁr 88ddfle. The crude product is

purified by piepafadi YeobCT Musz Af {8H3 £Y8QOr aison Oof 5t hiey sphwent s3 15
dryness under_ 15 reduced pressure, the re5|due obt ai ned s kgingéﬁed W th

et hyl acetate%ﬁtﬁl%ﬁpﬂ’@ﬁ%‘e%tfﬁer 2AHd, Ar%er (Siidratidnt
3-{4-[3-(2-flauorp-§etrifluceQo Hz, 1H); 5.95 (t, J = 6 0 Hz,

are obtained 41t niCFORm B 4Hr Bsy"%x@%f 7 R ad 6086@ ”2%%
d6, - 8 in ppms= 3.95Hfq, 18);=6586 W&, ZHF 7.5 O, (tlH)J. —irsms 7r+z352tH) ;

4,80 U0 5o 5p Y 4 @%g (roagym g bpddaddd) § = 2.0 a0 9.0

Hz, 6. 91 . from 7.32
to 7. 47 (broaRi'I)m EH}SS 7(hggva(c1n d1H)J =7 74? (%‘FoaaHél J3—9?3 éb adzlib 7.51
(dd J =18.0 ¢ qu 911 , ) ; 7158 (@rogd d, J = 8.5 Hz, 8.65 (dd,

= 2.5 and 7

(broad s ; 11.4 (s,
1H). Vo 2006/%14@’?@:15 3\% ompe m/%s rﬁ%}) B@%?(Nﬁ%‘ ase peak,
mz = 500 (NH‘ - NH3) The
3- {4 [ 3- (2 fl.uor o= 5 trlfl of, hyl.p |y ur-ei hvioh 1
phenyl }-6 &#b y 1ﬁ_| {%nﬁgrégxgﬁi é%tgntggkluoromet yiphenyl) -
ureldo]phenyl} 1H-indole-2-carboxamide can be obtained

15 as described in example 30.

Example 32: 7- (2-Dimethylaminoacetylamino)-3-{4-[3~(2-
fluoro-5-trifluoromethylphenyl)ureido] phenyl}-1H-

indole-2-carboxamide

20 '

14.78 pl  (0.11 mmol) of triethylamine are added, at
ambient temperature, to a sugpension of 50 mg
(0.11 mmol) of 7-amino-3-{4-[3-(2-fluoro-S-trifluoro-
25 methylphenyl)ureido] phenyl}-1H-indole~2-carboxamide,
11 mg (0.11 mmol) of N,N-dimethylglycine, 20 mg
(0.10 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbo-
diimide  hydrochloride and 16 mg (0.10 mmol) of
1-hydroxybenzotriazole hydrate in 6 ml of methylene
30 chloride. 2 ml of dimethylformamide are then added in

order to solubilize the mixture. The reaction is



5 prepared as described in exanple 27. Exanple 29:
3-{4-[3-(2-Fluoro-5-trifluoronethyl phenyl) -

urei do] phenyl }-7-nitro- 1Hi ndol e- 2- car boxanide HL HQ K H 0
A suspensi on &0 20P6/§60293 nmol) of 3-brono-7-nitrofCT/FR2005
1H i ndol e- 2- car boxam de and 1.10 g (0.95,gmol) of
tetrakis(triphenylphosphine)palladiun1(0) in 135 mM of 15 dioxane is
stirred at anhi e er or n S 4 g ( Hn&lraaek) onf
1-(2-fluoro-5 ng ﬁg%FPugﬁbne eﬁyﬁ% fﬁH%ﬁ fog & t ra:H%hyI 1.3, 2-
di oxabor ol an- Zle;ill)lplhemyldldrté@ RO s e 0V Hdais

anbi ent t enper ALy eqabaklovad diksr 32150l Ubin of 2s205rgréas. aquawss) of

potassium fluoride 1in of wa The ure is refI dg h. A
spatul a of caﬁBQﬁUBIQéEaF§°FﬁEﬁ EGL h@&%ﬂ?tﬁéﬁ ilkeiee mad&lﬁg %8&0&@

appr oxi matel ypb@geand ¢ heidiadd eroi-ért hemhysirioused reetgrsgG dror $01fRAEBt es.

The reaction lumis 25 tiltered over celife an n W@gged wishh gthyl
acetate. The F&FFﬁFg ri MY a SO R 1D % yﬁgis uﬁ%é%%erg duced Ereisﬁge
resi due obt ai pedsssrtakeMhap icrudet hy_ircahéttat el anPwishErA wi PY watéf

the organic dri anhydious %ﬁgn@ﬁléﬁlaayﬁatﬁanam
filtered, andgggﬁﬁgkégkgggy %94%%?2 ungfr ?gdaéed 66§yre Bage gaude S
F303

purified by fla§H5cHﬂ0nﬁpé§W§bﬁy V@f?@@GﬂQﬁﬂQﬁﬂf
[el uent: jet hylenguell opirdetpet hai@led(idHsl tdmr L hdy the expected

product, 50 mg of 7- (2-dimethylaminoacetylamino) -3-{4-
[3~(2-fluoro—S~trif1uoromethylphenyl)ureido]phenyl]-lH—

indole-2-carboxamide are obtained in the form of a

/§03853~0 10

and

cream solid.
15 1H NMR (300 MHz, {(CD3)280 de6, - 0 in ppm): 2.34 {s,
6H); 3.21 (s, 2H); 6.35 (broad m, 1H); 7.02 {£, T = 7.5
Hz, 1H); 7.16 (d, J = 7.5 Hz, 1H); 7.3% (m, 1H); 7.43
(broad d, J = 8.5 Hz, 2H); 7.51 {(m, 1H); 7.58 (broad m,
1H); 7.63 (broad 4, J = 8.5 Hz, 2H); 7.85 {d, J = 7.5
20 Hz, 1H); 8.64 (dd, J = 2.5 and 7.5 Hz, 1H); 9.00 (broad
e, 1H); 9.38 (s, 1H); 9.86 (s, 1H); 11.55 (s, 1H).
ES: m/z = 557 (MH') base peak, m/z = 540 (MH* - NH;3) .

The 7-amino-3—{4-[3-(2—f1uoro-S-trifluoromethylphenyl)-
25 ureidolphenyl}-1H-indole-2-carboxamide can be obtained

as described in example 30.

Example 33: 3~{6-[3-(2—Methoxy-5-trifluoromethylphenyl)-
ureidol pyridin-3-yl}-1H-indole-2-carboxamide

30
A suspension of 400 mg (1.67 mmol) of 3-bromo-1H-

indole-2-carboxamide and 193 mg (0.17 mmol) of



volume)]. After concentration under reduced pressure of the fractions
containing the expected product, 3.44 g of
3-{4-[3-(2-fluoro-5-trifluoromethyl phenyl)ureido) 5

phenyl } - 7- ni t We- 2IB0ISHASI1492- car boxani de are obt ai nedPFR/ FRARCPHPAZBP 34

yellow sol id. "1H NVR (300 Mz, (CDS)2S0 g, - S in ppm: 7.33 (1, J = 7.5
Hz, 1H): 7.40 (m 1H): 7.45 (broad d, 875 Hz, 10 2H); 7.51 (dd, J =
9.0 and 11.0 - ; ) b9 (b5 oall BE ;
796 (d. J = Eégr]dg)zm (%ﬁ)igh(eg@?ﬁf%ph{ e ?aﬁl%luﬁmm e %dﬂél o2

and 7.5 Hz, 1Hjoxaeos ibroaRfiEred= Rt HAMbigpt: otgppeyatuip) . E‘irss (s,
1H). 15 ES: mig 71500 eEM - ks mgse @Leaéq i) of 1-(2-methoxy-5-

3-b 7-ni tto- 1F i ndol b d iR hhg ol ow
vy, A suspensFoh UPEORSE LIRS Mo A - iy Br GOLRATSGEY L L 2720 19

i ndol e- 2- car baxamaﬁarbma8152nylmbywyﬂudl-aeyﬂisucreal ed amd OClionmd wat @£/ i ce

bath. A sol uti,on_ of r 20 m
of pyridine P$°FABA 868e§h§% ﬁéé%?opmnse cgtégébégié%%%no?égfogﬁd
stirred at 0Ccfor a30spilmstion awd at38%5 mmblbﬁwtﬁﬁé‘m%lrat Wl fRPLABTHUM70
of ice-cold Wf‘iﬁén%)ﬁée {Hhen pdded L W&%e&ea%‘lﬁé’nmﬂﬁ@hu@ {Eherépltieedi s

then stirred at anbrent tenperature for 15 m nutes IS then flltfred

n
over sinteredfogl ak®,b ¢ o Ty er 23811gNofMed Uy dfp- ‘?’aak‘?ﬁ‘t R iR
- car boxamigde hBetheef QhM Ghshdd @ikhowatsel,i dndEltharargardas ghage bage

k, nl = 266 4 m =
228 - Br)Z +. éfhéir'?'eas)torvc?rll—?m¥%u§ 5‘3?88?5@?‘% u?%)tgé ?r%%%?%%&lg tzhe

f ol | owi ng vvayan@\ suapensiranedf tb38ryneEd. SRderpiedfcest messure. The
crude is purified by flash chromatography [eluent:
methylene chloride/methanol (97/3 Dby volume)]. The

15 beige solid obtained after concentration of the
fractions to dryness under reduced pressure is
triturated with methanol and then, after filtration
over sintered glass, 26 mg of 3-{6-[3-(2-methoxy-5-
trifluoromethyl—phenyl)ureido]pyridin-B—yl}-1H-indole—
20 2-carboxamide, are obtained in the form of a white
solid. -
1H NMR (400 MHz, (CD3)280 d6, - & in ppm): 4.00 (s,
3H); 7.03 (brocad wm, 1H}; 7.10 (brocad t, J = 7.5 Hz,
1H); 7.22 (d, J = 9.0 Hz, 1H); 7.27 (broad t, J = 7.5
25 Hz, 1H); 7.36 (dd, J = 2.5 and 9.0 Hz, 1H); 7.42 {broad
m, 1H); 7.49 (m, 3H); 7.88 (dd, J = 2.5 and 8.5 Hz,
1H); 8.41 (d, J = 2.5 Hz, 1H); 8.65 (d, J = 2.5 Hz,
1H); 10.05 (s, 1H); 11.5 (very broad m, 1H); 11.75
(broad s, 1H).
30 ES: m/z = 470 (MH') base peak.

The 3-bromo-1H-indole-2-carboxamide can be prepared in

the following way:

A mixture of 5 g (18.65 mmol) of methyl 3-bromo-1H-
35 indole-2-carboxylate and 70 ml of 7N aqueous ammonia in

methanol is heated at 100°C for 23 h in an autoclave.

The reaction medium is then evaporated to dryness under

reduced pressuré. The crude is purified by £lash



7-ni troindol e-2-carboxylate in 3.84 m of 28% aqueous WO 2006/ 061493

PCT/ FR2005/ 003003 - 76 ammonia is heated at 50C for 18 h in a stoppered
gl ass tube. The reaction nmediumis filtered over sintered glass. The

yel l ow sol i d wbtaooedoésasashed with water and wit W@/cﬂmr@%%@then
dried under vacuum 70 nmg 5 of 7-nitro-IHindol e-2-carboxam de are obtai ned
inthe formof a yellowsolid. ES: mz = 206 (M4 ) base peak. Exanple 30:

7- Am no- 3-{4 2-fluoro-5- flu
phenyl)ureldd¥%ﬁ ???gﬁip?%diFéuﬁngarﬁoxg gg%%aﬁe/geptane 5%550 ?f
3.28 g of pal+¥atime pn- Cher q;naﬁkaseladdefdoit@ll’aedsa§r§éﬁ5|‘—“d?flc'cﬁnt3r§1t21%n(6 82

ol ) of 3-{4: 2-f d educed ressure is
5-trifluoromet Fg er%}: urelndqo] p?*l drﬂqe%snlt%nr oEr r15 [ ndg i a%%oxam de
in 480 m of smltkianbiZEd'hen rmﬁ%ﬁnﬁ‘r‘i%lﬁr & 00s My Rog&hRYEd 390 under 3

bar for 2 h injan auieghaves gndnksdkhenel ldbebes qweraddeel m:rerél’m

filtrate is evaporated to dryness under reduced pre e. ue
obtai ned is tAF%eF aFEATPOTG tHP%et hy Fe¥c S Shd? 1§d ﬁéfgﬁ e;fnl;ﬁueﬁa{ﬁélg

nmet hyl ene chiwgi leamdtbhqrs fewlrapbfdtedi Mciymfrédmd\opzeﬁﬁupf? and
(2-fluoro-5-trifluoro henyl.) ure i dddgl-g- Zaad hoxam de
bre obiained 311 Porri ﬁ?‘p ﬁ mdc?P ‘gﬂﬁ?ﬁﬁw 200 MHz, (CD3) 2SO0 ds,
- Sin ppm: in 4hd bfoaad of a 1lght yellow solid.

10 ES: m/z = 239 (MH") base peak.

The 'methyl 3-bromo-1H-indole-2-carboxylate can be

prepared as described in example 1.

15 The 1—(2—methoxy—5—trif1uoromethylphenyl)—3—[5-(4,4,5,5-
tetramethyl-l,B,2—dioxaborolan—2~y1)pyridin‘z-yllurea

can be prepared in the following way:
(1.92 mmol) of tricyclo-

A suspension of 539 mg
(0.52 mmol) of

hexylphosphine and 295 mg
20 bis(dibenzylideneacetone)palladium in 25 mi of dioxane
is stirred at ambient temperature under argon for
10 minutes. 5 g (12.82 mmol)} of 1-(5-bromopyridin-2-
yl}—B-(2-methoxy-5-trif1uoromethylphenyl)urea are added
to the reaction medium, followed by 125 ml of dioxane,
25 4.40 ¢ (17.3 mmol) of bis(pinacolato)diborane and
1.89 g (19.2 mmol) of potassium acetate. The reaction
is refluxed under argon for 5 h 30 min and then 300 ml
of water are added at ambient temperature. The mixture
is stirred at ambient temperature for 15 minutes and
30 then filtered over sintered glass, and the solid
obtained is washed'with a small amount of water. 5.42 ¢
of 1—(2—methoxy—S-trifluoromethylphenyl)—3-[5—(4,4,5,5—
Vtetramethyl—l,3,z—dioxaborolan-z—yl)pyridin—z—yllurea
are obtained in the form of a pale green solid.
35 EI: m/z = 437 (M') base peak, m/z = 220 (C1aHy7N20.B"" ),
m/z = 191 (CgHgNOFs'} .



s, 2H) ; 6.17 (broad m 1H); 6.41 (d, J = 7.5 Hz, 1H); 6.62 (d, J
Hz, 1H); 6.78 (t, J =7.5 Hz, 1H); 7.39 (m 1H); 7.41 (broad d, J
Hz, 2H); 7.47 (broad m 1H); 7.51 (dd, J = 9.0 and 11.0 Hz, 1H); 7.61
(broad d, J =We.30HE/0BRE93 8.65 (dd, J = 2.0 and 7.BCIFB20G7 0642083

PCT/ FR2005/ 003003 - 77 Hz, 1H); 8. 99_(?50§1d m 1H); 9.33 (broad m 1H);
11.25 (broad s, 1H). ES: nfz = 472 (MH ) " base peak, mz = 455 (MH - NH3).
5 The 3-{4-[3z{2-fluoro-5-trif]upsgrel ,p]tﬁgy M8 dod - (2 methoxy-5-
phenyl } - 7-ni t?géll—l-i ndol e- 2-cair bggxam d‘l"eyEg an eA pr e%%}rjed (asm%lescrlrbed in
exanpl e 29. ERaipleosemeshylphsny2) Braar 625-t rb¢ | usKERAIRA pheRyl )thg0

ur ei do] phenyl }: %3 hxdy,9yyet hyl am no) - 1H-i ndol e-2- carboxamde FF F o F
NN A suspe%??%% é$¥160§ (0. 34 nnnlé§of 7-an1£o-3-§4-£3- s 6
(2-f|uoro-5-t$ifﬁgéubh@vhygghe%yiQ%r%id prdfyrIehh 9 -metioxy

I ndol e- 2- car bpxapi derandtBP188i(Ond4 i) ofl02 Iidr oxpécet admeddeus n 16
m of nethano] and 19.4 0. 34 |)_of acetic acid i ted at_ 50C
for 3 h and ?ﬁ%ﬁagﬁgﬁﬁg‘(‘g?’w M%‘{Qgﬁ Ui Bmﬁcféfr?gbo%o E’/glrlpgg grog Added
at anbi ent tespruaionecdnd tdhe (2eaeBdi omols 2 strirkdsaenehila tEperht ure
for 16 h. The_ feact]j | dryress wider rEdir fhdANesssr e.
The residue O t%ﬁ%ggg?gét ggggggga\%\ﬁggﬁyg%lﬁyli%:?et ate {in,d wat er and éhen
al kal i ni zed ttorpethplaiine 3996 sadfigd at 0°C. The reaction 1s stirre

10 at 0°C for 10 minutes and then at ambient temperature

for 1 h 45 min. A solution of 10 g (57.80 mmol) of
anhydrous

7.5
8.5

2-amino-5-bromopyridine in 100 ml of
tetrahydrofuran is then added at ambient temperature.
The reaction is stirred at ambient temperature for
15 20 h. The mixture is filtered over sintered glass and
the white solid obtained is washed with tetrahydrofuran
and a small amount of ethyl acetate. The filtrate is
evaporated to dryness under reduced pressure and a pale
yellow solid is obtained. The latter is triturated with
20 ethyl acetate and water and then, after filtration over
sintered glass, 12.04 g of 1-{5-bromopyridin-2-yl)}-3-
(2-methoxy-5-trifluoromethylphenyl)urea are obtained in
the form of a white solid.
EI: m/z = 389 (M), m/z = 191 (CeHgNOF;"), m/z = 172
25  (CsHsN.Br') base peak.

Example 34: 3-{6-[3-(Z—Fluoro-5-trif1uoromethylphenyl)-
ureido]lpyridin-3-yl}-1H-indole-2-carboxamide

i-bromo-1H-
of

30 A suspension of 186 mg (0.78 mmol) of
indole-2-carboxamide and 90 mg (0.08 mmol)



hydr oxi de. The organi ¢ phase is separated, dried over 25 anhydrous

magnesi um sul fate, filtered, and concentrated to dryness under reduced
pressure. The crude product is purified by flash chromatography [el uent:
met hyl ene chior 2despeshaeal (94/6 by vol une)]. The BHEDANRZHI S H00HBE A ned
Is triturated with ethyl acetate and a sg‘glll 30 amount of ether and, after
filtration, 14 ng of 3-{4-

[3(2f|uor05tr|flu h ur ei do} ph - 9

PCT/ FR2005/ 00"3%'6’%&‘}(18%“{3% ﬁng§§§8%‘ﬁ9Fgﬁ\a}LB 8??—’1{“ c?f r% cargggigrr?de are
obt ai ned in t&toeane ofia brsjwrm:d i datlH AivR1E400 mmp(emmo d&er- Sin

ppm: 3.25 r mask 0 Hz, S>-4.72 (t,
J=6.0 H, 11@?i &4595{-3&! , ?98”31% %}z,‘ﬁ%bl b(rgfoa %‘%l?rzuor 32 (d, 3
= 7.5 Hz, 1H)tr1%116<24r@dethylph¢nsli423 1Py {46288, %ttegfamtéy 1 from

7.351t0 & 48d;(<59<aﬂ$%12n5:1 {rm f%ﬁdlﬁ §Oyipﬁ9aa d, she 8. BoHal 2I-d)f 8. 65
(1% Oagsd mJ z_d-wzmn? W? Eaga s@&gr O%gzsémb&%lt(l QQ‘“PEWQS%(I ifgl’loweél (s
7-am no- 3- { 4-}§33- (&- fé@@ﬁ@15ntrbtluoeonmghylphamymmol of potassium

| do] phenyl Jp H1 adol -2 carl d be..obt 1 g
o 1 ol eyl AL LSECLS 2 L vl 06 20, 0o Pt e 1905 glgerdded

fluoro-5-tri fﬂqmrb&ehhyﬂ‘pleerxyela)qm@rdoﬁqﬂﬂewl is 1ENaPﬁ§éFéd21@ar‘5fﬁﬁhﬁﬁ~°de F O
FO N 290\ dMder reduced pressure. The crude is purified by flash
chromatography [eluent: methylene chloride/methanol
(98/2 by volume)]. After concentration under reduced
pressure of the fractions containing the expected
product, 28 mg of 3—{6—[3-(2—fluoro—S—trifluoromethyl-
15 phenyl)ureido]pyridin-3-yl}-1H-indole-2-carboxamnide are
obtained in the form of a white solid.
1H NMR (400 MHz, (CD3)280 d6, - & in ppm}: 7.10 ({(broad
t, J = 7.5 Hz, 1H); 7.12 (brocad m, 1H); 7.28 (broad t,
J = 7.5 Hz, 1H); from 7.40 to 7.58 (m, 6H); 7.91 (dd, J
2.0 and 8.5 Hz, 1H); 8.37 (brocad 4, J = 2.0 Hz, 1H};
8.71 (dd, J = 2.0 and 7.5 Hz, 1H); 10.05 (broad s, 1H);
11.3 (very broad m, 1H); 11.75 (broad s, 1H) .

ES: m/z = 458 (MH") base peak.

20

25 Examples 35 to 54:
" The following procedure is applied to each targeted
reaction involving the reactants 1 to 20 and the 3-(4-

aminophenyl) -1H-indole-2-carboxamide.

Table A: Reactants used

' MW Amount
# |Name of the isocyanate precursor(Formula (g/mol) | (mg)
4 -CHLOROPHENYL ISOCYANATE C,H,C1NO 153.57 |59.800
P-TOLYL ISOCYANATE CgH7NO 133,15 |51.928
4 -FLUQROPHENYL ISOCYANATE C-H,FNO 137.11 [53.472
g [|*-DIMETHYLAMINOPHERYL CsHyoNo0  [162.19 [63.254
ISOCYANATE




14.78 |

a suspension of 50 ngy
25 net hyl phenyl ) ur ei do] phenyl } - 1Hi ndol e- 2- car boxam de
of N, N-di net hfPgR98FA861203ny
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bo-
(0.10 mol ) of

(0.11 mmol) of triethylamne are added, at
(0.11 mol ) of 7-am no-3-{4-[3-(2-fluoro-5-trifluoro

CT/FR20gg/803003
dii m de hydrochl oride and 16 ng

(0.10 mmol ) of

anbi ent tenperature,

1- hydroxybenzotriazole hydrate in 6 m_of nethylene 30

to

nmol )

chloride. 2 ni of, diprt ﬁﬁﬂﬂﬁgﬁ Fﬁﬁ o8y A0 Q| ubsl i ze
the m xture. (Fh 4?' g‘“g{fl %ﬁ'&"?@ﬁ’vw ravivies) §¢4u§%PC H I‘HLU\QI'_' 003003
stirred at arbi gAtFLEOREr atMEBHYIGPHENKTh. The r medium,i S ed by
addi ng net hyl neI%Bb?éNﬂfE and is then mashed%gﬁ @£35|v§&¥”a¥1r59 §¥£
sat urat ed agueous \ﬁbf{);éuﬁélg(lpbw bormate bp(é:%lélgtrun and—then water. The aqueobus
5 phase is dijied%oVéRlBh | f , Ll teref, angds 404
concentr at ed o ggmegﬁﬁAg@der reduced pressur%%ﬁQﬁghgr f{ prodyct is
purified by f chromae [eluent” nethyl ene chl pride/ mgt hanol
(95/5 by volu?e F (Q@F%VO%@%@@%P%@tFﬁ%n%hder rRdGeol0 Preessur ¢79f28he
fractions con almsogyAmﬁTExpected product, 50 ng of
7-(2-di met hyla o [ PICE é;
[3-(2-f1 uor0{&- i r?ﬁ%ﬁ%@%ﬁiﬁﬁ & do] ph@?ygf)zm 185.13 |73.680
i ndol e- 2- car hoxamBOEYANATDDbt ai ned in the form creamsolid) 15 1H NWR
(300 Mz, (Ci nb!h ARy afadt (S 3 2110, 12H)50 6360
(broad m 1HE-_§§1‘%‘1:¥?OXY,P}& ..L,A%ﬁ‘ ; 16 |er 75 iz; J.I'I) 39
(m 1H ; 7.43 4&%&@HPPIEHBI5QGZANEHE 7 5Eefhﬂozll—h 1349'325(! a%é%
1H) ; 7.63 (broad_ g ki S 0 ., 7.85 (d, J = 7. 5 p0 Hz, 1H); 8.64
(dd, J = 2.5{m=@nd g%%z &dﬁ%& broad S, |CHI:C1¥NS8 (l§,1-551)'6@-.W(s,
1H); 11.55 (& IﬁOCYANATE
13 |2-THIENYL ISOCYANATE CsH;NOS 125.15 [49.810
14 |3-BROMOPHENYL ISOCYANATE C,H,BrNO 198.02 |78.810
15 |3-FLUOROPHENYL ISOCYANATE C.H,FNO 137.11 {54.570
16 |3-CHLOROPHENYL ISOCYANATE C;H,C1NO [153.57 [61.120
17 |47 (TRIFLUORCME ) PHENYL C.H,FNO  [187.12 [74.470
ISOCYANATE
18 [3-ETHYLPHENYL ISOCYANATE CoHgNO 147.18 |58.580
19 |4-ISOPROPYLPHENYL ISOCYANATE C1oH11NO i6l1.2 64.160
- -2 YI.} -
20 5-METHYL -2~ (TRIFLUOROMETHYL]} CHFNO, [191.11 [76.000
3-FURYL ISOCYANATE
| A solution of 3-(4-aminophenyl)-1H-indole-2-carboxamide
in a solvent is prepared such that 100 mg of compound
are digtributed in 9 ml of THF per reactor used
(reactionsg 1 to 13) or in 5 ml of toluene (reactions 14
5 to 20). |

100 mg of 3-(4-aminophenyl)-1H-indole-2-carboxamide in

solution at 20°C are placed in a reactor suitable for
parallel synthesis (Carrousel Radley or Buchi Syncore},

and then the corresponding
(ref from 1 to 20,
stirred at 20°C for 39 hours.

10

table A).

isocyanate
The reaction mixture is

is

'~ concentrated to dryness under reduced pressure,

then taken‘up in 5 ml of dichloromethane.

introduced

The entire mixture is

and




ES: mlz = 557 (MH) base peak, mlz = 540 (IWVH - NH3) The

7-am no-3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)- 25

ur ei do] phenyl } - 1H i ndol e- 2- car boxam de can be obt ai ned ' in
exanpl e 30. EX@nPPe628618986- [ 3- (2- Met hoxy-5-trifl u&%ﬁ@f@%’g@%?%
urei do] pyridin-3-yl)-1Hindol e-2-carboxagide FF 0 O \ O C30 N A
suspension of 400 ng (1.67 mml) of 3-brono-lH indol e-2-carboxam de and

193 0.17 2 ;06 2GHA ‘ ichld€b ne,
my pﬁ%ﬁ%{l%ﬁﬁggﬁj Q @J_Q %Q%bpﬂtw&(}%)%l hl methane

tetrakis(tri 0 ne palladiun1(0% in 9.25 of dioxane is stirred
at anbi ent tewiperapupeunrds a1 K¥RaEes. 2BoX3HY°LE. 83Y ol ) of

1- (2- met hoxy- 5- 1t r  hb UQippRuRAsP NesYé Ya Bed S£Eémd, theb- peécanmedhyl 21, 372 5

di oxabor ol an-2-yl) pyridi n-2-yl]Jurea an m .of | en, added at

anbi ent t enper at ur89f oi4 o4t IR §%€U%$5% ot BQS&ﬁ%BEQT%EEﬁEEI of

pot assi ums fl uori deuipfied5 bl ofsibtea. Fad nickrometiogre@thuxed®:¥eF 18 h

The reaction nmediumis.taken up i%v%&g%%t%%nﬁcet@fe apgewasheeh it { fngat er
t [ over an [

and the organic ph%%%b+§a Peh drie ‘hydr ous nmagnesi n1su|f%ﬁe,
filtered, and concemtaitingto drighfess us@eiregduced pPeSYlife. The'™%rude

is purified by fl £he ogiaphy-kel uaat : complotyldene ichlletiate/ netédano
(97/ 3 by volune)]?éﬁﬁe 1gggéige soI?d obt ai ned after concentration of the
fractions to dryne%%sﬁﬁﬁ%?dr%%h%%d pressure is triturated with nethanol

and thenioafter filtration Table Bi
Precursor Purification conditions Compound isolated
Biotage Quad 3, cartridge 3- [4- (3-p-Tolyl-
Si 124M, 3263 um, ureido)phenyl] -1H-
2 60 Angst. elution indole-2-carboxamide,
dichloromethane ethyl 164 mg
acetate, 9/1
Biotage Quad 3, cartridge 3-{4-[3-(4-tert-
Si 12+4M, 32-63 um, Butylphenyl) -
5 60 Angst. elution ureido] phenyl}-1H-
dichloromethane ethyl indole-2-carboxamide,
acetate, 9/1 78.5 mg
Intelliflash,
dichloromethane/acetone
9/1, cartridge RS1Z,
Silice 50 um 60 Angst., 3-{4-[3- (3-Bromo-
15 ml/min phenyl)ureido]phenyl}
14 % % 1H-indole-2-
T Acetone * Acetone carboxamide, 80 mg
0 12 10 '
5 20 10
10 5

2. the compounds generated from the precurSors i, 3,

4, 6, 7, 8, 9, 10, 11, 12, 13 and 15-20 that are

15 insoluble under these conditions are triturated in
dichloromethane, filtered, washed and then dried.




over sintered glass, 26 ng of 3-{6-[3-(2-nethoxy-5-
trifluoronethyl-phenyl)ureido]pyridin-3-yl}-1Hindole 20 2-carboxam de, are
obtained in the formof a white solid. 1H NWR (400 MHz, (CD3) 2SO d6, - 8
in ppm: 4. 00WEs2008MP61%903 (broad m 1H); 7.10 (brBE8/FR2005/90BOPE  1H)
, 7.22 (d, J =9.0 Hz, 1H) ; 7.27 (broad.t, J = 7.5 25 Hz, 1H); 7.36 (dd, J
=2.5and 9.0 Hz, 1H); 7.42 (broad m 1H); 7.49 (m 3H); 7.88 (dd, J = 2.5
and 8.5 Hz, 1H); 1 ( =.2.5 8. 65 c oyl T 2. , ;
10.05 (s, 1H): 11. hgverg°%§8§&%ﬁ; Tﬁﬁﬁgéfné% (t#ékﬁygf_1¢§%§%o EéF%nfz _
470 (MH) base peaRreTnes@rir dnp71HS hdolle- Z2rshrifoxemi ¥ 28m bechrEpdred in
the foll owi ng way: ,Aqmi XhyEgcEr3-84( 18185 MDaraf Mtdd c- hsomochit 35

i ndol e- 2- carboxyl ate and 70 mi of 7N aquequs ammonia [n methanol is heated
at 100C for 23 h ifCERCEREBcLaTatetharPedBEFERPREIPEAPWs t hen evapor at ed
to dryness under reduced pressure. The crude is purified by flash WO

2006/ 0614g3 PCT/ FR2005/ 003003 - 81 Thwbauspgraphy [el uent: ethyl
acet at e/ heptane (50/50 by volune)] .” The pink solid obtained after

oadiicod or o

concentr at i ogp—ef—the{fractions—+to—eryress—uhder—+educed—pressure—+s
sol ubi | i zed |i Pwequor ook frat el y 100ompoohdel bylaged) akwpubtaridga spat ul af of
Bnd then f11lTation, | Ao (friter s HeoRs ARy e e T e and
3.11 g of 3-|brono-I|H i hdobele-Cacsaomriads dere 1068 M _in the formof a
[Toht yellow-polid 10/ESyais-74239 1 (ol ARt hyReRl.cabia RN -
3- brono-| Hijndol e- 2- car boxyl ate can 3% y L i de
ureido] phenyl}-1H-indole-2-carboxamide,
180.7 mg
9 3-{4-[3- (2-Difluoromethoxyphenyl)ureido] -
phenyl}-1H-indole-2-carboxamide, 86.8 mg
10 3-{4-[3- (3-Methoxyphenyl}ureido] phenyl}-1H-
indole-2-carboxamide, 102.1 mg
11 3-{4-[3- (4-Methoxyphenyl)ureido] phenyl}-1H-
indole-2-carboxamide, 117.4 mg
12 3-{4-[3-(3-Chloro-4-fluorophenyl)ureido] -
phenyl}-1H-indole-2-carboxamide, 29 mg
13 3-{4-(3-Thiophen-2-yl-ureido}phenyl] -1H-
indole—z—carboxamide, 17.7 mg
15 3-{4-[3-(3-Fluorophenyl)ureido]phenyl}-1H-
| indole-2-carboxamide, 109 mg
16 3-{4-[3-{3-Chlorophenyl)ureido] phenyl}-1H-
indole-2-carboxamide, 120 mg
17 3-{4-[3-(4-Trifluoromethylphenyl}ureide] -
phenyl}-1H-indole-2-carboxamide, 147 mg
18 3-{4-[3-(3-Ethylphenyl)ureido] phenyl}-1H-
- indole-2-carboxamide, 133 mg |
19 3*{4—{3~(4~Isopropy1phenyl)ureido}phenyl}—
1H-indeole-2-carboxamide, 140 mg
20 3-{4-[3-(5-Methyl-2-trifluoromethylfuran-3-
yl)ureido]phenyl}-lH-indole—z—carbokamide,
120 mg '




prepared as described in exanple 1. 15 The

1- (2-met hoxy-5-trifluoronet hyl phenyl)-3-[5-(4,4,5,5- tetranethyl -

3, 2-di oxaborol an-2-yl ) pyridin-2-yl]Jurea can be prepared in the follow ng
way: A suspengicor2oms /A3 483 (1. 92 nmmol ) of tricycl o- PABYFRIGOSHN0IP 02nd 295
ng (0.52 mmol ) of 20 bis(dibenzylideneaé%tone)palIadlun1|n 25 m of

di oxane is stirred at anbi ent tenperature ‘under argon for 10 nminutes. 5 ¢

(12.82 nmol ) of - br ompyr.i

yl)-3-(2- nethoxy}5 |fq ‘y ‘ﬁ%y? %ﬁ? 5F8§ gﬁgzﬁﬁﬁﬁfrﬁor%he reactlon
medi um fol | owed bgre25 mbkch dlu;ane;n25 4c400pittrils, mokyisprated,

bi s(pi nacol at o) di baf;; d 1 molg)-i@f potqgélunggqu@t% The
reaction 1is reflu%egrE % arg%%h% SE%dBO Wl% and_ then m 3fgWater
are added at anbleﬁpmp@#ﬁéﬁatur@reﬂmarﬂ&@lﬁ%ﬁd4s st%@?@ﬁlg%egnbleﬁp

tenperaturse for 15c%b@ﬁh%§ra&@d30 there fi | Lesed vl stiikiser edb gl asgheand
the solid obtained is mashe smal |, anount of ter 5.42 g of

1- (2- met hoxy- 5- t ri FPEBPY h;ﬂsaﬂ %)asre[ SleEf T4 by below

tetramet hyl - 1, 3, 2- di oxaborol an-2-yl ) pyridin-2-yl]Jurea are obtained in the
formof a pale green solid. 35 El: mzTabd¥/ BE3M ) base peak, mz = 220
(CL1IHI7N22B '), mz = 191 (C8H9NCF3 ) . MD 2006/ 061493 PCT/ FR2005/ 003003

[}

- 82 The 1- ¢5-br Ullupyrldl =2 yl) o) \L“‘ l1|:L|lU)\y‘J-

trifluoromet hfrphengbYdr ea can b@ompepadedsphaﬁﬁé ang| PEAMAG way: A_
solution of {12.05 g (57.80 smpl) ( PIr R3S NP2, fbﬁéd§ip@f@g@$pylanl i ne

in 100 mM of] anhydrous| tetra ydrofuran IS a , over m nuteg, to
a solution pf 6 g (20/Fhemyd/)-Idt- #ndqﬁﬁﬁﬁﬁﬁﬁr oxamiried 14f BRnydrou

tetrahydrofurgn. 16.50 - {@Lmii%lJﬁﬁﬁﬂuéﬁomethoxyphenyl)ureldo]—
phenyl}-1H-indole-2-carboxamide, 135 mg

UJ U7

10 4. the compounds derived from the precursors 1 and 4

are purified by preparative LCMS.

Table B4
Precursor Compound iscolated and amount
1 3-{4-[3- (4-Chlorophenyl)ureido]l phenyl}-1H~
indole-2-carboxamide, 73.8 mg
|4 3-{4-[3-(4-Dimethylaminophenyl)ureido] -
l phenyl}-1H-indole-2-carboxamide, 83.6 mg

Table C: Products isolated and identified and their

15 characteristics

: Reten-
' ‘ Method
1 Name of the compound tion
Example |Precursor , MH+| | of
isolated time ‘
analysis
(min}
3-{4-[3-(4-tert-Butyl-
35 5 phenyl)ureidolphenyl}-|[427| 9.83 |Method B
1H-indole-2-carboxamide
3-{4-[3-(4-
36 7 { (3~ 471| 92.92 |Method B
Trifluoromethylsulfanyl




triethylamne are added at 0OC. The reaction is stirred 10 at OC for

m nutes and then at anbi ent tenperature

(57.80 nmol) of 2-am no-5-bronmopyridine in 100 m of anhydrous

for 1 h 45

m n.

10

A solution of 10 g

t et rahydr of ur W0 i 20616 RRIRd at anbi ent tenper at ur e PCTARRZGRELOQOI003

stirred at anbient tenperature for
sintered gl ass and

the white solid obtai

15 20

ed to dr

The m xture is filtered over
d is washed with tetrahydrofuran

and a smal|l apount off ethyl adetate., The filtrate |<; eV apor at yness
under reduced| pressufje and a parf’léenve)l‘}r&hdgépf‘ﬁmﬂs obtafned. The lattef is
triturated with 20 ethyl acet dl¥-iamibMatleraahdxdruedey affer filjtrati on lover
sintered glasjs, 12.04 g of 1-(5- brorr_p I’IS 2 yl) - 3-
(2-rrethoxy-5-trif|uororrethyl phenyl ) ur ea a{ obtai ned in{ the florm of 4
i id. : 1luo 5] =
white SO|IId El 3£i %%83 (M]), PizluochdietHCBHBNOF] 4%7 rgz99 I%g%_@g%
(C5H5N2Br' ) base™ peak. npl § %hn 1)ureido]phenyl}-
3-{6-[3-(2-Fluoro-5-1rifluoror ?’?1 ch}
ur ei do) pyri diln-3-yl}41H i ndol @Eﬁﬁ@xénﬁaéb@ﬁqmlqﬁ QF OKNIN30 A
suspensi on ofl 186 ng| (0. 78 nmol é g& }’:331%5 20| Ddpl e-2- car boxam de gnd 90
ng (0.08 mml]) of WO 2006/ 06149 WGO??/ 00363333 - 883
tetrakis(tripghe phpsphine) palmetds Y4 1R i,GXANEe, i irred
at anbi ent terrpg%/dature foér1 10 '@ﬂygp.,nﬁ&&dageéﬁ), 44($rjnm7§j'lgf fEchSa A
1-(2-fluoro-8- trifl poronethyl phenylc) ’33 | (4 4,5 5ttetframethyl -1, 3,2
3-{4-[3-(4-Chloro-~
henyl ido)phenyl} -
39 1 phenyl)ureido]phenyl} 405] 4.08 [Method A
1H-indole-2-carboxamids
3-{4-[3-(4-
Di hylami 1)-
40 2 imethylaminophenyl)= |\ 1| 5 73 |Method a
. ureido}phenyl}-1H-
indole-2-carboxamide
-[4-(3-p-Tolyl-
41 2 ureido)phenyl]-1H- 385| 8.83 |Method B
indole-2-carboxamide
3-{4-(3-{4-Fluoro-
42 3 phenyl)ureidolphenyl}-|388| 8.59 |Method B
1H-indole-2-~carboxamide
3-{4-[3-(3-Chlorc-4-
fluorophenyl)ureido] -
43 12 . 4231 4.17 {Method A
phenyl }-1H-indole-2-
carboxamide
3-[4- (3-Thiophen-2-y1-
44 13 ureido)phenyl] -1H- 3771 3.64 |Method A
indole-2-carboxamide
3-{4-[{3-{(2-Difluoro-
th henyl ido] -
45 9 methoxyphenyl)ureido] 437 4.08 |[Method A
phenyl}-1H-indole-2-
carboxamide
3-{4-[3- (3-Methoxy-
46 10 ta-3-A SRy 401; 3.85 [Method A
phenyl)ureidolphenyl}-




5 di oxaborol an-2-yl)pyridin-2-yl]Jurea and 10 ml of di oxane are then added
at anbi ent tenperature, followed by a solution of 181 ng (3.12 nmol) of
potassium fluoride in 1.75 m of water. The m xture is refluxed for 18 h.
The reacti on medi2god/06am®r at ed to dryness 10 underOredreed Sprodssif®e. The
crude is purified by flash chronatograpgy [ el uent: nethyl ene

chl ori de/ nmet hanol (98/2 by vol une)] &r “concentration under reduced
pressure of tlhe fracfions conta nln ng expected broduct, 2§ ng of
3-{6-[3-(2-fluoro-5-1rifluorof RERAYPS 0

pyri di n- 3- yI}-lH—indaIe 2-car bo deaar, ediin fthe fofmof a vwhite
sol id. 1H NMR (400 M-z S_CD3) >s)§’a?4 1388 MQ‘%&W 10 i(broad| t, J =|7.5
Hz, 1H): 7.12 (b‘-‘road vhelsﬂbﬁeﬁadiqlp ew3=}7 0}, 3 1H) {Mevhad Al40 to
7.58 (m 6H); 7.91 (dd J 201ﬂﬁZﬂQd@ﬂ@ 8- Satoxdntibe 8. 37 (broad d, J ¥ 2.0
Hz, 1H); 8. 1 (dd,” P = 2.0 and 7.5 Hz, IH); 10. 05 [brdad s, [H); 1T1.|3
(very broad m iH; [11.75 (br)ad3s{4Iﬂ§‘(%E$r%W& = U58(|M\H ) base peak.] 25
Exanpl es 35 to @@ The fondl ow pemyDaaEid ] bRenpp} + pLEd|0 4ea8h|attgel eg

reaction involving t

he reacta t he . 4-
am nophenyl ) - e—2 Carh}&?;pﬂg?eTgpg@r %g antHs—used-MA-Arount  #

Nane of the Lsocyan te precur>0r3$1ﬂ4mﬂ%13(glnﬁtd (n 1 4- CHLOROPHENYL
L TR 1 M Sl 0, P40 s
4- DI METHYLAM NOPHENYL 4 C9H10NPeingole¢ 92 Gardpxami YANATE
3-{4-[3-(3-Chloro-
50 is6 phenyl)ureidolphenyl}-|[405| 4.13 [Method A
1H-indole-2-carboxamide
3-{4-[3-(4-Trifluoroc-

methylphenyl)ureido] -

51 17 439| 4.28 |Method A
phenyl}-1H-indole-2-
carboxamide
3-{4-[3-(3-Ethyl-
52 18 phenyl)ureidolphenyl}-(399( 4.16 [Method A

1H-indole-2-carboxamide]
3-{4-[3-(4-Isopropyl-
53 19 phenyl)ureido]lphenyl}-|413| 4.34 [Method A
1H-indole-2-carboxamide
3-{4-[3~(5-Methyl-2-

trifluoromethylfuran-3-
54 20 vllureido]lphenyl)-1H- [443] 4.24 |Method A
indole-2-carboxamide




WD 2006/ 061493 PCT/ FR2005/ 003003 - 84 5 4- TERT- BUTYLPHENYL- | SOCYANATE
C11H13NO 175.23 68.339 3- FLUORO 4- METHYLPHENYL 6 CBHSFNO 151. 14 59. 944

| SOCYANATE 4- ( TRI FLUOROVETHYLTH O) PHENYL 7 CBHMF3NOS 219.19 85. 484

| SOCYANATE 4-§8 EbbEROVEIBIOXY) PHENYL 8 CBHSF2NC2 18BCTAFR20080003STEYANATE
2- (DI FLUOROVETHOXY) PHENYL 9 CBHSF2NC2 185.13 73.680 | SOCYANATE 10

3- METHOXYPHENYL | SOCYANATE CSH7NC2 149-18959.360 11 4- METHOXYPHENYL

| SOCYANATE C3H7ZNCR 149. 15 53 360 é CHLORO- 4- FLUOROPHENYL 12 C7H3CLFNO

171. 56 68. 280~ HSRIANAFECES BEFPPERYL | SOCYANATE CSH3NOS 125. 15 49.810 14
3- BROVOPHENYL | SOCYANATE C7H4Br NO 198. 02 78.810 15 3- FLUOROPHENYL

| SOCYANATE C7HAFNC[I37.TT 54.570 16 3- CHLOROPHENYL | SQCYANATE €7HACLNO
153.57 61.120 4- (TRl FLUOROVETHYlRHENYls 17 CBHAF3NO 1847.712| 74. 470

| SOCYANATE 18 3- ETHYLPHENYL | SOCYANATE COHONO 147. 18 58.r580| A9

g: L/E?PWREP;(L (P ?EﬁtL%ﬁﬂﬁﬁ%g’%hﬁ%@ %3?%%%%0( % Sgy | SOCYANATE

A sol ution of 3-(4} an ndphenytygarpihhdorengdieiPpéxam de_5

Eluent: A: water +0.1% HCOOH/B: 5.5| 5
Acetonitrile 6.5| 95
Column: Thermo Hypersil Gold, 7 95

50x3 mm, 3 pM (Ref 25003-053030)

Gradient: see facing

T %
Method B win

LC/MS micromass model platform II. 0 |95
Chromatographic conditions: 10 | 5
Gradient water A +0.1% HCOOH/MeOH 11 | 85
B.
Column: Waters, Xbridge, 3xX100 mm, 13 | o5
3.5 pm (Ref 186003027).
Gradient: see facing

5 LCMS preparative methods:
The products were purified by LC/MS using a Waters

FractionsLynx system composed of a Waters model 600
gradient pump, a Waters model 515 regeneration pump, &
Waters Reagent Manager dilution pump, a Waters model
10 2700 auto-injector, two Rheodyne model LabPro valves, a
Waters model 996 diode array detector, a Waters model
ZMD mass spectrometer and a Gilson model 204 fraction
collector. The system was controlled by the Waters
FractionLynx software. The separation was carried out
15 alternately on two Waters Symmetry columns (Cys, 5 mm,
19x50 mm, catalog ‘reference 186000210), one column
undergoing regeneration with a 95/5 (v/v)
water/acetonitrile mixture comprising 0.07% (v/v) of
trifluorocacetic acid, while the other column was being

20 used for separation. The columns were eluted using a



in a solvent is prepared such that 100 ng of conpound are distributed in 9
m of THE per reactor used (reactions 1 to 13) or in 5 m of toluene
(reactions 14 5 to 20). 100 ny of

3- (4- ani nopheryl Robk/ioBdelee- 2- car boxami de in  sol uti BETAFR20C54PB3BPdced in
a reactor suitable for parallel synthesi i (Carrousel Radley or Buchi
Syncore), and then t he correspondi ng sd yanate I's introduced 10 (ref from

1 to 20, tabl The reaction xture i ir al 20 rs.
The entire ni H}?@r sgré”gﬁE&ﬁtrS?edthSmdr?/negé u%gg %gduggge%?gggggg and

t hen taken upcbmpBistingf odiochl drvomet ene: r MO ROOBH TBLUD 32 P/ FROBB5LE03003
- 85 Dependi ngmgg%ggglr ol 4bi I(k,t/x,)st@{etlﬂﬂlugydy@@dﬁaggld thae a
atre

conmpounds are n vari ous way . the conpounds generated _fromthe
precursors 2, fsowamated ofhd zmle(“!s'lcﬂ ulﬁfe '?1'h°- dPethl 8% ofret RRReSSPRTAE Bl i fi ed

by silica 59‘3' cEPLARBT QARG AR Cofbtnat |e(flf,lu@‘!/1&p€m'sﬁt$é}j5anitécﬂleby
fractions containing the desired ¢conpound. The g ? gcterllsctﬂ c%
conpounds i soN@eBE &tfe 2Bed | BRakbBE oM 3ttt e TR UPFEc gt BiirFi '?,I cat i on

condi tions Cogpesndli sl ad edloBi atage &bad .3, rclfuin dgrd3-sent( 3P- Theyl - Si

12+M 32-63 rei do) phen 1H n lLuti on.i,ad C am de,
di chl or onet h; %FF\IVFS)igi‘I}%a] gggtpé’r@:goé'i gg%l g"f%gueéé) e ,C&lgog%t rfﬁgg?r

3-{4-[ 3- (4-t edéteStot2+Man82- 68hpm Bewmghiphagyl )25%60 Aﬁgstth%| ut PR
ure'do]pqﬁpylépégtrometer. The rest of the effluent (999/1000) is
sent to the fraction collector, where the flow is

discarded for as long as the mass of the expected

product is not detected by the FractionLynx software.

The molecular formulae of the expected products are

15 supplied to the FractionLynx software, which actuates

the collection of the product when the mass signal

detected corresponds to the ion [M+H]" and/or to

[M+Na)]*. In certain cases, depending on the analytical

LC/MS results, when an intense ion corresponding to

20 [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,

the collection is also actuated when the mass signal

for the ion [M+2H]'* and/or [M+Na+H]** is detected. The

25 products were collected in a tared glass tube. After
collection, the solvents were evaporated in a

centrifugal evaporator and the amounts of products were

determined by weighing the tubes after evaporation of

the solvents.



di chl oronet hane et hyl indol e-2-carboxam de, acetate, 9/1 78.5 ny
Intelliflash, dichloronethane/acetone 9/1, cartridge RS12, Silice 50 pim
60 Angst., 3-{4-[3-(3-Bronp- 15 M mn phenyl)ureido] phenyl} 14

1H i ndol e- 2- WOT 24 el 4x®xt one car boxani de, 80 ng PETYFR20D6G/903003 10
10 5 2. the conpounds generated fromthe precursors 1, 3, 4, 6, 7, 8, 9,
10, 11, 12, 13 and 15-20 that are 15 in$6luble under these conditions are

triturated in_dichl.or t uard-GEGd rwashed and the i WO

2006/ 061493 PE%F%@O%O%% uorasd-{ds 3 oﬁ gévj# g coE!r.lrpet{(}uﬁf s‘?"gre"ri ved from
the precursoretdyl?phenyd )16 edd ] theny 136 1 -dndulatdazhnkamidact eri zed.
The characteristics of the Fonpounds isolated are described below. 5 Table

3-{4-[3-(4-Fl uorophenyl)ur i ndol e- 2- car boxam de, 106.8 ng 7
3-{4-[3-(4-Trifluoromet
ur ei do] phenyl } - 1H i ndol &
3-{4-[3-(2-Difl uoroneg
86.8 ng

9
-1Hi ndol e- 2- car boxam de,

N NH,

- Example 56: 6-fluoro-3-{4-[3-(2-fluoro-5-trifluoroc-

5 methylphenyl)ureido]l phenyl}-1H-indole-2-carboxamide
S

H
oy -
N
o Fg
R
- F H NH,
' Example 57: 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl) -

methylcarbonylamino]l phenyl}-1H-indole-2-carboxamide
F

Cod<
Example 58: 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl) -
ureido] -3-fluorophenyl}-1H-indole-2-carboxamide

IZ - O
I

NH,

10



10 3-{4-[3-(3-Met hoxyphenyl ) urei do] phenyl } - 1H i ndol e- 2- car boxam de, 102.1
nmg 11 3-{4-[3-(4-Met hoxyphenyl )ureido] phenyl}-iH indol e-2-carboxam de,
117.4 mg 12 3-{4-[3-(3-Chl oro-4-fl uorophenyl)ureido]- henyl

- 1Hi ndol e- 2- gar kOX&Yi0dL4929 ng 13 3-[ 4- (3- Thi ophen- BcyyFRECDESPPROAYI | -i H-
i ndol e- 2- carboxam de, 17.7 ng 15 3-{4-[3-(3-Fluorophenyl)ureido] phenyl}-1H
i ndol e- 2- car boxam de, 109 ng 16 3-{4-[ 3- @ - Chl or ophenyl ) ur ei do] phenyl }-i H
i ndol e- 2- car boxani de, 120 prg 17 3-{4-(3-(4-Trifluoronethyl phenyl)ureido] -
phenyl -1H i ndol e-2-car boxaw=de, 147 ng 18

3-{4-[3-(3- Et hyl phenyl ) utki henyl } - 1H i ndol e- 2- car boxam de, 133 ng 19
3-{4-[3-(4-Isopropy|th?K =Ndolphenyl } - 1H i ndol e- 2- car boxam de, 140 ny
20 3-{4-[3-(5- Met lyl - i pnet hyl f ur an- 3-

yl ) ur ei do] phenyl } - do e- 2- dar boxami de, 120 ng WD 2006/ 061493

PCT/ FR2005/ 003003 3. the compounds derived fromthe precursors 6 and
8 are taken up in aeetonitrile, triturated, filtered, washed and dri ed.
The fol l owing _gonpgundg, are isol at ed, i dentified and 5 characterized. The
characteristic he ¢ conmpounds |solated are described bel ow. Table B3
Precursor Co 1y afed and anount 6

3-{4-[3-(3- Fluoro 44met hyl?phenyl ) ur ei dol - henyl -1H-i ndol e-2-car boxani de,
147 g Example 59: 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl) -

ureido] -3-methylphenyl}-1H-indole-2-carboxamide

N NH,

5 Example 60: 4-methoxy-3-{4-[3-(2-fluoro-5-trifluoro-
~ methylphenyl) -ureido]l phenyl}-1H-indole-2-carboxamide




8 3-{4-[3-(4-Difluoronet hoxyphenyl)ureidol phen 1 -1H i ndol e-2-carboxam de,
135 ng 10 4. the conpounds derived fromthe precursors 1 and 4 are
purified by preparative LCMS. Table B4 Precursor Conpound isol ated and
anmount 1 3- {4wb32666%|5(ir4.@@he“y| ) ur ei dol phenyl }- 1H poggke2806dnberasi de,
73.8 ng 4 3-{4-[3-(4-D nethyl am nophenyl )ureidol- hen 1

-1H i ndol e- 2-carboxam de, 83.6 ng Table®& -Products isolated and
identified and their 15 characteristics Reten thod Na of the conmpound
tion Exanpl e PrewpigoflyHs-gethoxy-3rdd -tidvd2- Arral S

3-{4-[3-(4- teﬁxbtﬁyuﬁhengi) arphasy b}x'éh@ilc}()]lwﬂl&ﬁ:)dlo}l-e %Ea&lﬂ:&ahﬁideod B

1H i ndol e- 2- car boxam d 4d 3-(4- 36 7 471 9.92 Method B
Trifluoronet hyl sul fanyl WO 20- 061493 PCT/ FR2005/ 003003 - 88

- phenyl ) urei do] phenyl ) - 1HY g-2-carboxamd 3-{4-[3-(4 D fluoromethoxy-
37 8 437 3.99 Method A Hhgny eigo]phenyl}- 1H-i ndol e- 2- car boxam d

O \

Example 62: 5-nitro-3-{4-[3-(2-£fluoro-5-trifluoro-
5 methylphenyl)ureidolphenyl}-1H-indole-2-carboxamide

H

O,N
N NH,

Example 63: 5-trifluoromethoxy-3-{4-[3-(2~fluoro-5-
trifluoromethylphenyl)ureido]phenyl}-lH-indole-2-

carboxamide

O

F,CO ‘

Example 64: 7-(2-morpholin-l-ylethoxy)-3-{4-[3-(2-
fluoro-5-trifluoromethylphenyl)ureido]phenyl}-1H-

indele-2-carboxamide

NHZ

N
N
H

10



3-{4-[3-(3-Fluoro-4- nethyl phenyl)ureido]- 38 6 403 7.17 Method A
phenyl)-1H i ndol e-2- carboxam de 3-{4-[3-(4-Chloro phenyl)ureido] phenyl)-
39 1 405 4.08 Method A 1Hindol e-2-carboxam d 3-{4-[ 3-(4-

Di met hyl ami nogbepybl7060443414 2. 73 Method A urei do)pdeAyR3064%#003003

i ndol e- 2-carboxam de 3-[4-(3-p-Tolyl 41 2 ureido)phenyl]-1H 385 8.83
Met hod B i ndol e-2-carboxam de 3-{4-[3-%2-Fluoro- 42 3

phenyl ) urei do] phenyl)- 389 8.59 Nethod B 1H i ndol e-2-car boxam d
3-{4-[3-(3-Chl oro-4- fluorophenyl) {do] 43 12 423 4.17 Method A
phenyl ) -1Hi ndol e- 2- car boxam d - (3-Thi ophen-2-yl 44 13

ur ei do) phenyl ]-1H 377 3. 64 Ngtlod i ndol e- 2- car boxam de
3-{4-[3-(2-Di fluoro net hoxypH¢ &9ur¢j 0 45 9 437 4.08 Method A

phenyl ) -1Hi ndol e- 2 carbox-ﬂﬁde

F

Example 65: 7-(2-pyrrolidin-1-ylethoxy-3-{4-1[3-(2-
fluoro-5-trifluorcmethylphenyl)ureido] phenyl}-1H-

indole-2-carboxamide
F

4
H’& E
o Fg
A\
N
H

O

®
e

Example 66: 7-(3-pyridin-3-ylcarbonylamino)-3-{4-[3-(2-
fluoro—s—trifluoromethylphenyl)ureido]phenyl}-lH-

NH,

indole-2-carboxamide

F
H

I
o
<
/l HNH2
Na NH

O



3-{4-[3-(3-Methoxy 46 10 401 3.85 Method A phenyl)urei do] phenyl} WO

2006/ 061493 PCT/ FR2005/ 003003 - 89 1H i ndol e-2-carboxam d
3-{4-[3-(4-Methoxy- 47 11 phenyl)urei do] phenyl}- 401 3.7 Method A

1H i ndol e- 2- capboyasi/8613984- [ 3- (3- Bronp- 48 14 phenyFFdFBRABFPREAPLE- 450
4.19 Method A 1H i ndol e-2-carboxam d 3-%%-L3-(3-Fluoro- 49 15

phenyl ) ur ei do] phenyl)- 389 3.94 Method™ H- i ndol e- 2- car boxam d

3-{4-[3-(3-Chl.oro- .50_16 phenyl reid W) v 405 4l A

1H i ndol e- 2- cE¥BBRAR 5%39{3[%5@&3{0%%9-1%3{}%%%&&% r?4 ﬁ%hg[r?yl %% 51 17 439
4.28 Met hod As-ph&myhbrbﬁeithdﬁbéxehyddnmddm]@élemﬂé43{}% BEnA~ 52 18
phenyl)ureidoLQQgng%i %99 4.16 Method A 1H i ndol e-2-carboxam dE
3-{4-[3-(4-1sopropyl- g 19 phepyl)ureido]phenyl}- 413 4.34 Method A

1H i ndol e- 2-carboxam d 3-{4-[ 3- bt hyl - 2- trifluoronethyl furan-3- 54 20

yl )urei do] phenyl }-1H 443 4. 24 A indol e- 2-car boxam de WO 2006/ 061493
PCT/ FR2005/ 003003 H N
N

o Fg
0O
(L
N NH,

\O/\/NH

5 Example 68: 7-hydroxy-3-{4-I[3-(2-fluoro-5-triflucro-
methylphenyl)ureido]l phenyl}-1H-indole-2-carboxamide

OH
Example 69: 7-methoxy-3-{4-[3-(2-fluoro-5-trifluoro-
methylphenyl)ureido]phenyl}-1H-indole-2—carboxamide

10
Example 70: 6- (2-morpholin-1-ylethoxy) -3-{4-[3-(2-

fluoro-S-trifluoromethylphenyl)ureido]phenyl}—lH-_

indole-2-carboxamide




- 90 LCMVs analytical nmethods T % Method A mn A LCMS mcromass nodel
platformll. 0 95 Chromatographic conditions: 55 Eluent: A water +0.1&
HCOOH/ B: 5.5 5 Acetonitrile 6.5 95 Colum: Therno Hypersil Gold, 7 95
50X3 nm 3 pMwbRebh0830834053030) Gradient: see faci nBCT/PR2MBEHBE3ROFI n A
LC M5 m cromass nodel platformlIl. 0 95 romat ogr aphi ¢ conditions: 10 5
G adient water A +0.1% HCOOH MeOH 11 95 °B. ~Col umm: Waters, Xbridge, 3X100
nm 13 95 3.5 pm (Ref 186003027). Gpdient: see facing 5 LCMS preparative
met hods: The products were purified M5 using a Waters FractionsLynx
system conposed of a Waters nodel 4di ent punp, a Waters nodel 515
regeneration punp, a Wiaters Reagt yer di | uti on punp, a Waters nodel
10 2700 auto-injector, two Rheod abPro val ves, a Waters node

996 di ode array detector, a Wt-eks nbdel FZMD mass spectroneter and a

G | son nodel 204 fraction col or. The systemwas controlled by the
Waters FractionLynx software.

0
"Ne~g N  NH,

Example 71: 3-{4-[3-(2-fluoro-4-hydroxy-5-trifluoro-
methylphenyl)ureido] phenyl}-1H-indole-2-carboxamide

0
; 0
5
Example 72: 3-{4-[3-(4-chloro-5-trifluoromethyl-
phenyl)ureido]l phenyl}1H-indole-2-carboxamide
H Cl
N
H,Q F
o) F
o
10

MS: m/z = 473 (MH*).
Retention time {(min) = 4.2

Example 73: 7-{2-morpholin-i-ylethoxy)-3-{4-[3-(4-
i5 fluoro~5~trifluoromethylphenyl)ureido]phenyl}-lH-

indole~2-carboxamide



15 alternately on two Waters Symmetry colums (C18, 5 pm  19x50 nmm
catal og reference 186000210), one columm undergoi ng regeneration with a
95/5 (v/v) water/acetonitrile m xture conprising 0.07% (v/v) of
trifluoroacet wo aoiod,/oshidea the ot her colum was bei rgTZ8RAS68 /008003
separation. The colums were el uted usin% a WD 2006/ 061493

PCT/ FR2005/ 003003 - 91 linear gradient 8f from5 to 95% of acetonitrile
conprising 0.07% (v/v) of j fluoroacetic acid in water conprising 0.07%
(v/v) of trifluoroaceti @ ~—Ffat a flowrate of 10 mM/nmin. At the outlet
of the separation 5 cgl ~ne%thousandth of the effluent is separated by
means of an LC Packi g Accurafe, diluted with methyl alcohol at a flow
rate of 0.5 m/mn d sent tb the detectors, in a proportion of 75%to
the diode array dé tor and the renmaining 25%to the mass 10
spectronmeter. The r§g of the effluent (999/1000) is sent to the fraction
col l ector, whep® &5 fINow is discarded for as long as the mass of the
expect ed pro i 2 ot detected by the FractionLynx software. The

mol ecul ar f or mifae fof Che expected products are 15 supplied to the
FractionLynx software, which actuates the collection of the product when
the mass signal detected corresponds to the ion [MtH' and/or to [M+:Na]'.
In certain cames, mdependsng (@A )the anal ytical LC MS results, when an

i ntense ion cgrrgsgongig L O ZQH{NQZ * was detected, the val ue
correspondi ng ToSRaf? e céTcu ated nol ecul ar mass (MW 2) is also
supplied 5to the FractionLynx software. Under these conditions, the

col I 'ection isg aciyat ed 1\0eo-Lhs1 FRSS - §1 8RRbxyf 08 - [ e (BongLMr2H "

1 -
and/or [MtNa+H|" is detected. The 25_ producCts mgre colleiﬁeg in a tared
gl ass tube. Mmethyl-3-trifluoromethylphenyl)ureido] phenyl;-1H-

indcle-2-~-carboxamide

10

MS: m/z = 453 {(MH').

Retention time (min) = 4.12

15 Example 75: 3-{4-[3-(4- (pyrrolidin-1-ylmehoxy)-3-tri-
fluoromethylphenyl)ureidol phenyl}-1H-indole-2-

carboxamide



collection, the solvents were evaporated in a centrifugal evaporator and
the anbunts of products were determ ned by wei ghing the tubes after
evaporation of the solvents. W 2006/ 061493 PCT/ FR2005/ 003003 - 92

Exanpl e 55: 5#bl 2one/d604-933- (2-fl uoro-5-trifluoro- PCT/FR2005/003003

met hyl - phenyl ) ur ei do] phenyl } -1 Hi ndol e- 2-car boxam de F H H NF OFF F O
H NH2 Exanpl e 56: 6- quoro 3-{4-[3-(2- r|8 ro 5-trifluoro-

hyl phenyl d H- FF \ O
1 o D drard b 0 AN oA T AR ﬁ)imt)hw
nethylcarbonyBanrmﬁppbenwb}hymphadwﬂéuzeadpﬂpﬁanwdé 1ﬁ Hnﬁ°1¢—6“FF 04 H

NH2 10 Exanpl g ﬁ? al 3-(2-fluoro-5-trifluoronethyl phenyl) -
ureido]-3-f|uorop eny 1H—|ndole 2- car boxam de

5 _
Example 77: 3-{4-[3-(2-fluorcphenyl)ureido]lphenyl}-1H-
pyrrole[3,2-blpyridine-2-carboxamide

F

D

i
[+]
HN ./
HH
\_/
10

MS: m/z = 390 (MH").
Retention time (min) = 2.8

Example 78: 3-{4-[3-(2-methoxyphenyl)ureido]phenyl}-1H-
15 pyrroloel[3,2-blpyridine-2-carboxamide




WD 2006/ 061493 PCT/ FR2005/003003 - 93 N\ ~F F N FF O H NH2 Exanple
59: 3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)-

ur ei do] - 3- et hyl phenyl } - 1Hi ndol e- 2-carboxamde HF FF | p HNH2 5
Exanpl e 60: A4weetlbosy0d1i4=[3-(2-fluoro-5-trifluoro-pCcT/FR2005/003003

met hyl phenyl ) - ur ei do] phenyl } - 1H-i ndol e- 2-carboxamde FHHF OFF OH
NH2 WO 2006/ 061493 - 94 - PCT/ FR2005/ 003003 - Exanpl e 61

5- met hoxy-3-{4-[3-(2-fluoro-5-trifluoro-

met hyl pheny! ) HSéi BEpreAPR) -(Mﬁ{ndm e-2-carboxamide FH H\ F OFF OO
H NHZ Exanpl erB2enbibht E@md- {#iph3- £22fbuoro-5-trifluoro- 5

nmet hyl phenyl ) ur ei do] phenyl ) - 1H-i ndol e- 2- car boxam de

Example 79: 3-{4-[3-(2-
5 trifluoromethylphenyl)ureido]phenyl}-1H-pyrrolol(3,2-
blpyridine-2-carboxamide

Q-
By
9,

(s

10 MS: m/z = 440 (MH').
Retention time {(min} = 3.1

Example 80: 3-[4-(3-o-tolylureido)phenyl] -1H-
- pyrrolol3,2-blpyridine-2-carboxamide

15
,io
I
Hy =
~

MS: m/z = 386 (MH").

Retention time (min) = 2.9
20

Example 81: 3-{4-[3-(3-fluorophenyl)ureido]phenyl}-1H-
pyrrolo[3,2-blpyridine-2-carboxamide



FHF H\ / OFF QZN OH NHZ Exanple 63:
5-trifluoronethoxy-3-{4-[3-(2-fluoro-5-

trifluoronethyl phenyl)ureido] phenyl }-1Hindol e-2- carboxamde F HHF O
FF F3CO O | fHoNuHgosk@essanpl e 64: 7-(2-norpholin-1-yteyhrzgds3ef3e03- (2-
fluoro-5-tri fluoronethyl phenyl)ureido]phenyl}-iH indole-2-carboxam de WO
2006/ 061493 PCT/ FR2005/ 003003 - 95 F WNMN40 F FF OH NH2 Q) Exanpl e 65:
7-(2-pyrrolidin-1-ylethoxy-3-{4-[3-(2-

fluoro-5-trifluoromethyl phenyl) ureido] phenyl }-1H

H

A

a

N —

—_

N/

HN-

MS: m/z = 390 (MH").

Retention time (min) = 3
5
Example 82: 3-{4-[3-(3-methoxypheny1)ureido]phenyl}-lH-
pyrrole[3,2-blpyridine-2-carboxamide
H
[+]
I

HN e

10

MS: m/z = 402 (MH').
Retention time (min) = 2.8

Example 83: 3-{4-[3-(3-
15 trifluoromethylphenyl)ureido]lphenyl}-1H-pyrrolol(3,2-
.~ blpyridine-2-carboxamide



I ndol e-2-carboxamde F HF ¢cSo FF O HNH2 VN ~O 5 Exanpl e 66:

7- (3-pyridin-3-yl carbonyl am no) - 3-{4-[ 3-( 2-
fluoro-5-trifluoronethyl phenyl)urei do] phenyl }-1H indol e-2-carboxam de F H
HF OFF O ol 26loBARE1NSBH 0 WO 2006/ 061493 PCT/ FRRODEFBBB054003003

Exanpl e 67: 7-(3-nethoxyethyl am no)-3-{4-[3-(2-fluoro-
5-trifluoronet hyl phenyl)urei do] phenyl }-1I 4 ndol e-2- carboxanide F N N4 F
FF ONNH2 O NHH 5 Exanple 68: 7-hydroxy-3-{4-[3-(2-fluoro-5-trifluoro-

-

HN =

—

\_/

HN:

MS: m/z = 440 (MH').

Retention time {(min} = 3.3
5
Example 84: 3-[4-(3-m-tolylureido)phenyl] -1H-
pyrrolo[3,2-blpyridine-2-carboxamide
{
10

- MS: m/z = 386 (MH").
Retention time (min) = 3

Example 85: 3-{4-[3- (4-fluorophenyl)ureido] phenyl}-1H-~
15 pyrrolel3,2-blpyridine-2-carboxamide




met hyl phenyl ) ur ei do] phenyl } -1 H i ndol e- 2- car boxam de

NH2 OH H Exanple 69: 7-nethoxy-3-{4-(3-(2-fluoro-5-trifluoro-

met hyl phenyl ) ur ei do] phenyl } - 1H i ndol e- 2- car boxam de
10 Ewado® 66 6+92- nor phol i n- 1- yl et hoxy) - 3PEA/F32025/003003
quoro-5-trifIuoronethylphenyl)ureido]ph£F¥I1-1F+ I ndol e- 2- car boxam de WD
2006/ 061493 PCT/ FR2005/ 003003 -

O H NH2

97 F

Exanpl e 71: 3-(4-[3-(2-fluoro-4-hydroxy-5-trifluoro-
nethylphenyl)g&ﬁl%8&pggggd}w¥ﬁh5qdole-2-carboxan1de F

10

15

20

Retention time {min) = 2.9

Example 86: 3—{4-[3-(4-methoxyphenyl)ureido]phenyl}le-
pyrrolo(3,2-blpyridine-2-carboxamide

HN —
A —
W
MS: m/z = 402 (MH').
Retention time (min) = 2.7

Example 87: 3-{4-{3-(4-trifluoromethylphenyl) -
ureido] phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

E

F

F

<
£
L/

440 (MH").
(min) = 3.4

MS: m/z =
Retention time

Example 88: 3-[4-(3-p-tolylureido)phenyl]-1H-
pyrrolo[3,2-blpyridine-2-carboxamide

FNFFF NCOO N
HFH~/ NOFF F

~HF NOFF OOINNNH H



OOH HF FF NHZ a NO H 5 Exanple 72:
3-(4-[3-(4-chloro-5-trifluoronethyl -

phenyl ) urei do] phenyl } 1H i ndol e-2-carboxanmide i V) NF F NHZ NO H 10
M5: mz = 473wbMeope/oRadenti on tine (mn) = 4.2 ExaepirdrR3005/003003
7-(2-nmor phol i n-1-yl et hoxy)-3-(4-[3-(4- 15
quoro-5-triquoronEthyIphenyl)ureido]bh@%@l}-lk# I ndol e- 2- car boxam de WO

2006/ 061493 PCT/ FR2005/ 0030 - 98 F HHFNF OF Nz NO HM: mz
= 457 (M) . F@tentioTﬂzﬁ n) =4.0 5
o}
HN =
\_/

10

15

MS: m/z = 386 (MH").
Retention time (min) = 3

Example 89: 3-{4-[3-(4-chloro-3-trifluoromethylphenyl) -
ureido]lphenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

B

—

\_/

MS: m/z = 474 (MH'}.
Retention time {min) = 3.6

Example 90: 3-{4-[3-(2-chloro-5-trifluoromethylphenyl) -
ureido]phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide



Exanpl e 74: 7-(2-norpholin-1-ylethoxy)-3-{4-(3-(4-

met hyl - 3-trifl uoronet hyl phenyl ) urei do] phenyl)-1H i ndol e-2-carboxam de N
NNOF F NHzZ NO 10 HMS: mz = 453 (MC). Retention time (mn) = 4.12
15 Exanpl e 75w3-dobd ddedpyrrolidin-1-yl nehoxy) - 3- iir/FR2005/003003

fl uor onet hyl phenyl ) ur ei do] phenyl } - 1H-i ndol e-2- carboxamde "N J H O VF NH2
N O H WO 2006/ 061493 PCT/ FR2005/ 003003~ 19899~ Exanpl e 76:
3-{4-[3-(4-(4-nethyl pi perazi n-1-yl net hyl) -

3-trif|uoronetE%Iphenyl)ureid%}ghenyl}-lkkindole-2- carboxamde No H N O
FF \ NH2 N OMSH BVExanfi"é 7P 3-14%(3-(2-f 1 uorophenyl ) ur ei do] phenyl } -1 H
Retention time (min) = 3.4

5 Example 91: 3-{4-[3-{(2-fluoro-3-trifluoromethylphenyl) -
ureido]phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

10 MS: m/z = 458 (MH").
Retention time {min) = 3.4

Example 92: 3-{4-[3-(4-fluoro-3-trifluoromethylphenyl) -
ureidolphenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

15
MS: m/z = 458 (MH").

Retention time {(min} = 3.4

20



pyrrol o[ 3, 2-Db]pyridine-2-carboxamde O t~N 10 Ms: mz = 390 (MH)
Retention tine (mn) = 2.8 Exanple 78:

3-{4-(3-(2-met hoxyphenyl ) urei do] phenyl }-1H 15

pyrrol o[ 3, 2- blyry rd ¢ti d1ar62r£ed boxam de 0 H / \ 0 WO 26QF/e®k49%/003003

PCT/ FR2005/ 003003 - 100 M. mz 402 (MH). Retention tine (mn) = 2.9
Exanple 79: 3-{4-[3- (2 5 trlfluororrethyl Pi@nyl)urel do] phenyl }-1 B-Pyrrd 3
2- bl pyridingy aznp b3/ (F AAD: drddtnly 1 fRedigpt j on ti e

(nin) =3.1 [ ) @mﬂ 13} carboxamid

pyr r ol 0[3 2-b pyr| ]%q‘ef;}l rbg{ifﬁ#ﬁl !LE?%B% 38e6 I\(/-I"-?r OxRaértuén?l on

time (mn) =29 20 &xanple 81: 3-{4-(3- (3fIuorophenyl)ure|do]phenyl} 1H

pyrrol o[ 3, 2-b] pyri divae- 2- car boxam de WO 2006/ 061493 PCT/ FR2005/ 003003 101
HQ '

MS: m/z = 458 (MH').
Retention time {(min) = 3.5

Example 94: 3-{4-[3-(4-methyl-3-triflucromethylphenyl) -
10 ureidolphenyl}-1H-pyrrolo{3,2-blpyridine-2-carboxamide

-n

g

——

\_/

MS: m/z = 454 (MH").
15 Retention time (min) = 3.5

Example 95: 3-{4-[3-(4-trifluoromethoxyphenyl)-
ureido] phenyl}1H-pyrrolo[3,2-blpyridine-2-carboxamide



HEN M5: mz = 390 (MH) Retention tinme (mn) =3 5 Exanple 82:

3-{4-[ 3-(3-net hoxyphenyl ) ur ei do] phenyl } - 1H

pyrrol o(3, 2-b] pyri di ne-2-carboxamide H\ / O F6N 10 Ms: mz = 402 (W)
Retention ti nmwo( @iony /062483 Exanpl e 83: 3-{4-[3-(3 1BCT/FR2005/003003

trifIuoronethylphenyl)ureido]phenyl}-lFLE¥ rol o[ 3, 2-
b] pyri di ne- 2- car boxanm de WD 2006/ 061493 / FR2005/ 003003 102 H1 MS: niz

= 440 (M#4). Retentlon time (mn) = 3.3 5 Exanple 84:
3-[4-(3-n}toly dq) phenyl ] - 1H pyrrolo[3 2- b]pyrldlne 2- carboxanlde O

HN 10 Ms: niz

HN =

f—

\_/

HN

MS: m/z = 456 (MH').

Retention time {(min} = 3.5
5
Example 96: 3-{4-[3-(4-difluoromethoxyphenyl) - )
ureido] phenyl}1H-pyrrolo{3,2-blpyridine-2-carboxamide
10

MS: m/z = 438 (MHY).
Retention time {(min) = 3.2

Example 97: 3—{4-[3-(3,4-dimethylphenyl)ureido]phenyl}—
15 1H-pyrrolo([3,2-blpyridine-2-carboxamide



M5 mlz = 390 (MH). Retention tinmne (mn) = 2.9 5 Exanple 86:

3-{4-[ 3-(4- nmet hoxyphenyl ) ur ei dol phenyl } - 1FL pyrrol o[ 3,

2- b] pyri di ne- 2- carboxam de H4o 10 M5: niz 402 (MH). Retention tine
(min) =27 EXAM2I08 6806 13334 - [ 3- ( 4- tr|fIuoronethylphEﬁVVFR2005/003003

ur ei do] phenyl } - 1H pyrrol o[ 3, 2- b]pyrlmluaé%cgrboxanlde IS5 FF IN M mz
= 440 (MH) Retention tinme (mn) 3.4 5 Exanpl e 88:

3-[4-(3-p-tol ylureido)phenyl]+1H pyrrolo(3, 2- b]pyrldlne 2- car boxam de WO

104 0 HI / M5 mz 386 (MH) Retention
time (mn) =3 5 Exanpl -{4-[3-(4-chloro-3-triIuoronethylphenyl)-

ur ei do] phenyl } - 1H pyrrol o[ 3)2=bl pyri di ne-2-carboxamde F F NH 10 Ms: m z
= 474 (M) Retentionth (mn) = 3.6 Exanple 90:

3-{4-[3-(2-chloro-5 { f1 uor onet hyl phenyl ) -

2006/ 061493 PCT/ FR2005/ 0030

MS: m/z = 400 (MH").

Retention time {(min) = 3.2
5
Example 98: 3-{4-{3-(3,4-dimethoxyphenyl)ureido] -
phenyl}-1H-pyrrolol3,2-blpyridine-2-carboxamide
10
MS: m/z = 432 (MHE").
Retention time (min) = 2.6

Example 99: 3-{4-[3-(3,5-dimethoxyphenyl)ureido] -
15 phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide




15 urei do] phenyl }-1H pyrrol of 3, 2- b] pyri di ne-2-carboxamde ~/\NHF O \ F

H MH W 2006/ 061493 PCT/ FR2005/ 003003 - 105 MsS: nlz = 474 (WH).

Retention time (mn) = 3.4 5 Exanple 91

3-{4-[3-(2-f| wor @DENEFL48F onet hyl phenyl ) - PCT/FR2005/003003

ureldo)phenyl} 1H pyrrol of 3, 2- pryrldlneléacarboxanide FKININ210 Ms: mz
458 (IVH ). Retentlon time (mn) = anpl e 92:

3 {4-(3-(4-fl trlfl or hylphenyl)

ur ei do] phenyl 1H— yr rol OFB @Hﬁ? pyr| di ne- 2-carboxam de 15 Ms: niz = 458

(MH). RetenRegentiips Gthme) @i31)4 = 20 s\/\O 2006/ 061493 PCT/ FR2005/ 003003

106 Exanple 93: 3-{4-[3-(3-fluoro-5- trlfluoronethylphenyl)

UhEl el Pheny | ity 100l 3.3 w[@vr et LoD QLS 2 = 458

e-2-carboxamide

gl\/?j)[S (R #kggyéll}trlf orret ?ylﬁ' 10

ur ei do] phenyl } - 1FprrroIoP3 2- b]pyrldlne 2- car boxam de

} —_—

\_/

F

MS: m/z = 400 (MHY).
10 Retention time ({(min) = 3.1

Example 101: 3-{4-[3-(2-methoxy-5-methylphenyl)ureido] -
phenyl}lH-pyrrelo{3,2-blpyridine-2-carboxamide

i5

MS: m/z = 416 (MH"}.
Retention time (min) = 3.1

20 Example 102: 3-{4-[3-(2,5-dimethoxyphenyl)ureido] -
phenyl}~1E-pyrrolo[3,2-blpyridine-2-carboxamide



FM: mz
3-{4-[3- (4 t
ur ei do] pheny
(mn) = 3.5
ur ei do] pheny
438 (NH ).

108 Ms: mlz

10

15

PCT/ FR2005/ 003@0200YR61RS30 0 H6N HN MS: nif z

3-{4-[3-(3, 4-di net hyl pheny
1H pyrrol of 3, 2- b]pyrldlne->

3-{4-[3-(3, 4-di nmet hoxy,
phenyl } - 1H pyrrol o[ 3,

= 454 (M?) 15 Retention tine (mn) = 3.5 Exanple 95:
rifl uoromet hoxyphenyl)
| }i Hpyrrol o[ 3, 2-b] pyri di ne- 2- carboxanlde WO 2006/ 061493

5 Exanple 96: 3-{4-[3-(4- dlgkgo[onethoxyphenyl)-
| ) 1H pyrrol of 3, 2- b]pyrldlne

Retention time/(mn) 3.2 Exanpl e 97:
ureido]phenyl} 15

tiontime (mn) = 3.2 5 Exanple 98:

-b7pyridi ne-2-carboxam de H 0 10

HN

MS: m/z = 432 (MH"}.

Retention time {min} = 3

Example 103: 3-{4-[3-(3-chloro~4-difluoromethoxyphenyl)
ureido] -phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

F)/F
H O
.y 4

N 0
l

N
=

N NH,
MS: m/z = 471 (MH').

Example 104: 3-{4-[3-(3,5~dimethylphenyl)ureido] -
phenyl}-1H-pyrrolo[3,2-blpyridine-2-carboxamide

arboxamde F~ 4 0 10 Ms:

= 456 PORABR2 A /RIS ¢ i me

mz =

ay, boxam de WO 2006/061493 PCT/ FR2005/ 003003



M5: mz = 432 (MHH). Retention tinme (mn) = 2.6 Exanple 99:

3-{4-[3-(3, 5-di net hoxyphenyl )urei dol - 15

phenyl }-i H pyrrol o] 3, 2- b7pyri di ne-2-carboxamide HH\  f G OO0 WO

2006/ 061493 P®U FRODOS/QDBOD3 - 109 Ms: mz = 432 PR/ FR20RELAIGW tine
(mn) = 2.9 Exanpl e 100: 3-{4-(3-(2,5-di hyl phenyl )urei do]- 5

phenyl } - 1Hpyrrol o[ 3, 2- b] pyri di ne- 2-carboxamde MS: mz = 400 (MH4) 10
Retention ti mn) = 3, E@gﬁm))l e 101:

3-{4- (3- ( 2- et %x;}‘?/sz- et 03]/‘1 oB&nyI) ur ei do] -

phenyl } 1H pyrrol o( 3, 2-b] pyri di ne-2-carboxam de H-N 15 M5: mz = 416 (MN.

Retention ti mydddMimatdch 2&EXaml € d0ivity of the compounds -
3-{4-[3-(2, 5-di net hoxyphenyl ) ur ei do] -

phenyl } - 1H py EFSSFRER L, PEIOHATELE car boxan de WO 2006/ 061493

PCT/ FR2005¢ 003003 110 0o O HNMs: nlz =432 (MH). Retention tine
(mn) =3 Exaqu e k%i 3-(4-[3-(3-chl oro-4-difl uoronet hoxyphenyl)

The inhibitory effect of the compounds is determined in
an assay for phosphorylation of substrate by the KDR

10 enzyme in vitro using a scintillation technique (96-

well plate, NEN).

The cytoplasmic domain of the human KDR enzyme was
~ cloned in the form of a GST fusion into the baculeovirus
15 expression vector pFastBac. The protein was expressed
in SF21 «c¢ells and purified to approximately 60%

homogeneity.

The kinase activity of KDR is measured in 20 mM MOPS,

20 10 mM MgCl,, 10 mM MnCl,, 1 mM DTT, 2.5 mM EGTA, 10 mM
- B-glycerophosphate, pH = 7.2, in the presence of 10 mM
MgCl,, 100 uM Na;VO,, 1 mM NaF. 10 pl of the compound
~are added to 70 nl of kinase buffer containing 100 ng

of KDR enzyme at 4°C. The reaction is initiated by

25 adding 20 pl of solution containing 2 ug of substrate
(SH2-SH3 fragment of PLCY expressed in the form of a

GST fusion protein), 2 nci y **P[ATP] and 2 pM cold ATP.
After incubation at 37°C for 1 hour, the reaction is
stopped by adding 1 volume (100 npl) of 200 mM EDTA. The

30 incubation buffer is removed and the wells are washed
three times with 300 pl of PBS. The radiocactivity is

measured in each well using a Top Count NXT

radiocactivity counter (Packard).

35 The background noise is determined by measuring the
radiocactivity in four different wells containing the

radioactive ATP and the substrate aione.



urei do] - phenyl } - 1H pyrrol o 3, 2-b] pyri di ne-2-carboxamde F>-F HO p HNHZ
10 Ms: mz = 471 (MH). Exanple 104: 3-(4-(3-(3,5-dinmethyl phenyl)ureido] -
phenyl ) -1H pyrrol o[ 3, 2-b] pyri di ne-2-carboxamde 15 H\ / ON p HNHZ W
2006/ 061493 PGG PRIV ODBEH3 - 111 Ms: nmlz = 400 (Pdd/FR2D@S0t003c3 on of
the activity of the conpounds - Experinental protocols 5 1. KDR The

I nhibitory effect of the conpounds is detéfnined in an assay for
KDR, .10 .enzyne in vitr [

phosphoryl ati gqn of substrate by th usi_ng
Seinti |l At onk eCRGUR (6T waiA-Hh Al NEGY Fio CPASH SO & HongHF of
t he human KDRdefAemenmas wedllenedant il for mldf ah@ST reasitemtisnt oyl ke
bacul ovi rus pr L O p h of ei S S I n
SF21 ool 15 andaarrT | Batt B Eopr et hERSPLER0E Bogbher e Tk pacy
activity of KBRWp®SWashsured in 20 nM MOPS, 20 10 nmM MyCl2, 10 mM MhC12, 1
mM DIT, 2.5 mM EGTA, 10 mM (3-gl ycerophosphate, pH = 7.2, in the presence
f 10 nM

© The inhibition of the KDR activity with the compound of

the invention is expressed as percentage inhibition of

the contrel activity determined in the absence of

compound.
10
The compound SUS5614 (Calbiochem) (1 uM) is included in
each plate as an inhibition control.
2. Tie2
15

The human Tie2 coding seguence corresponding to the
intracellular domain amino acids 776-1124 was generated
by PCR using the cDNA isclated from human placenta as a
model. This sequence was introduced into a baculovirus

20 expression vector pFastBacGT in the form of a GST

fusion protein,

The inhibitory effect of the molecules is determined in
an assay for phosphorylation of PLC by Tie2 in the
25 presence of GST-Tie2 purified to approximately B0%

homogeneity. The substrate is made up o©of the SH2-SH3

fragments of PLC expressed in the form of a GST fusion

protein.

30 The kinase activity of Tie2 is measured in a 20 mM MOPS
buffer, pH 7.2, containing 10 mM MgCl,, 10 mM MnCl,,
1mM DIT and 10 mM of glycerophosphate. A reaction
mixture made up to 70 wl of kinase buffer containing
100 ng of GST-Tie2 enzyme is deposited into each well

35 of a 96-well FlashPlate kept on ice. 10 ul of the test
molecule diluted in DMSO at a maximum concentration of
10% are then added. For a given concentration, each

measurement is determined in quadruplicate. The



MyC12, 100 pM Na3vd4, 1 nM NaF. 10 pl of the conpound are added to 70 p

of kinase buffer containing 100 ng of KDR enzyne at 4C. The reaction is
initiated by 25 adding 20 pl of solution containing 2 pg of substrate

( SH2- SH3 fragment2 cafs A expressed in the form of apPCESFR2DSOTOE0EIRXI n),
2 pCG y 33P[ATP) and 2 piMcold ATP. After incubation at 37C for 1 hour,
the reaction is stopped by adding 1 vol tid {100 pl) of 200 mM EDTA. The 30

i ncubation buffer i.s renoved and th Ils e washed e ti W th 300
B SRR REC S Bl W VRS- CL b A Syl 2
NXT radi oact icority iedumst € HPaskaGHT - PBE, leeullvacdﬁgrm&nﬂ h’stends 1detCEr m ned
by neasuring 33 ct| N | f

radi oacti ve A#Eeang?gg sub rateP%%gﬁétggé)g' g§0w§45§ PgT/€$a% f%%%OOS

- 112 A cont rectdent ot al sepmédy bys mddsagedli nvebwre dilfdtenddnt Wl | s
contai ni ngs al bgoNGar CRBEANT SpEY3IP hATPLncR:a80 PHOY raubShEAl ehebdl in

t he absence of conpoun 5 The inhibitigon o e KDR activjty wt

conmpound of Fﬁ@ovﬁﬁenﬂhﬂlW%lé%pPé@sé&%ﬁ?%eFEéﬁ?a&éW%ﬁnTﬁ??oﬁoefpﬁthe

control actiVvkEy plsser nthed iadidwciebsenge 0f reemmaedl. ok0 dhewadfmeund

SU5614 (Calb che é%g% Is included in each plate as an inhibition
control . 2. man Ti e2 codi ng sequence corresponding to the

intracellular donaln anlno acids 776-1124 was generated
10 The inhibition of the Tie2 activity is calculated and
expressed as percentage inhibition with respect to the
. control activity determined in the absence of compound.

The products according to the present invention have an

15 ICS50 for KDR or Tie2 or both, in general, of less than
1 pm, and preferably less than 500 nM, and even more
preferably less than 100 nM. Among these products, some
have an IC50 for FAK, in general, of less than 1 um,
and preferably less than 500 nM, and even more

20 preferably less than 100 nM. For example, the product
of example 10 has an ICS50 wvalue of 303 nM for FAK.

Resulte: Table 1:

KDR TIE2
Structure Example
, IC 50 (nM) | IC 50 (nM)
FF F
F NH
o

(7

NH
O 1 ' 35
N
N
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15 1C50 for KDR or Tie2 or both, in general, of less than 1 pm and
preferably |less than 500 nM and even nore preferably |less than 100 nM
Anong t hese products, some have an 1 C50 for FAK, in general, of |ess than
1 pm and pr&erdmey de6dde3t han 500 nM and even nor @CZ0 R2E0E/ QB3P 03ess
than 100 nM For exanple, the product 01 gxarrpl e 10 has an I C50 val ue of
303 nMfor FAK. Results: Table 1: KDR THE2 ~Structure Exanple 1C 50 (rim

IC50 (rim [FF- FQ FNH; ONA35 3 O NAZ[WD 20067 061493
PCT/ FR2005/ 003003 - 114 FINH NH 2 124 Np HNR \ / NN\|3
1519 296 O N NH2 H i_l}l‘“
N~\4O
6 47 16
7 1753 142
8 260 27
9 138 17
10 37 3




NO/ \ 418119 O HNH2 FF HN\ / O550 6 NH CN O W 2006/061493
PCT/ FR2005/ 003003 115 H N\ / MNOG6 47 16 NH2 HOF N NO 7 1753 142 \
NH2 HOF NNOFF/ \ F826027 NH2 O HF H\ / FC 9 138 17

WO 2006/061493 PCT/FR2005/003003
- 116 -
F
F
&
-
H'&O
O 11 153 105
CO~<
N NH,
F3
HN
HN™ ™0 fD 18 1894 220
\,~CONH,
=
H
F3
HN
HN"O <I> 20 234 59

21 195 32




OHNH2 \
- 116 F
CONH2 N H

NO H HO 10 37 3 \ OH NH2 WO 2006/ 061493 PCT/ FR2005/ 003003
OF N\ NO \ 11 153 105 HNH2 F3 HN HN~-O N tD 19 1894 220
F3 HN 4 HNAO ? 20 234 59 CONH2Z N HF3 i HN HNO F
WO 2006/061493 PCT/FR2005/003003
- 117 -
F
F
F
N
e
! 23 90 7
<
G
°u
FEF
30 31 7
31 75 6
32 144 28
37 199 291




21 195 32 |1~ N1 CONH2Z N H WO 2006/ 061493 PCT/ FR2005/ 003003 - 117 F F
FN\/ F \ 23907 0PIl ~NN OFFF HOF30317 ONNH NH£2H

FF OFF31 756 ~~nn N, ONH @ 32 144 28

WO 2006/061493 PCT/FR2005/003003

- 118 -~

NH
[#]
O 53 153 151
A
N
H




GCa 1JHF 0 37 199 291 NHz WO 2006/ 061493 PCT/ FR2005/ 003003 118

0O Hi

NH / NH-4 O53 153 151 H O -119- WHAT IS CLAIMED IS 1. A product
corresponding to fornula (1) below. A118- Ar R a Q RENO 5 R7 R
Formula (I) in which: 10 a) A and Ar are independently selected fromthe

group consisting of: aryl, heteroaryl, substi- tuted aryl, substituted
het eroaryl and aﬁﬁAquQ CﬁﬁlﬁﬁbLié‘iS: x/ L\ is X -X2 A

1. A product corresponding to formula (I) below:
A
|
A
r
RS X N “wQ
Rs/f*{o
R1
5 R7
\ Formula (I)
in which:

10 a) A and Ar are independently selected from the
group consisting of: aryl, heteroaryl, substi-
tuted aryl, substituted heteroaryl and are such
as Ar-L-A is:

5(\/

15 )
in which_ each X1, X2, X3 and X4 is
independently chosen from N and C-R11l, in which
R1l is selected from the group consisting of H,

20 halogen, NQO2, RZ2, CN, O(R2}, oC ({0} (R2},
OC(O)N(R2) (R3), 0S(0z2) (R2), N{R2) (R3},
N=C(R2) (R3}, N(RZ2}C (0} (R3), N(R2)C(O)O(R3},
N(R4)C(O)N(R2) (R3), N(R4)C(S)N(R2) (R3),
N{R2)S(0,} (R3), C(0) (R2), C(0)O(R2),

25 : C(O)N(R2) (R3), C(=N(R3))(R2}, C(=N(OR3)) (R2),
S{R2}, S(0) (R2), S5(02) (R2), 5(02)0(R2),

S(02)N{R2) (R3);

b) Rl is H or alkyl, optionally substituted;
30




I ndependently chosen fromN and GR |,

in which each X1, X2, X3 and X4 is
NO2,

in which Rll is selected fromthe group consisting of H 20 hal ogen,
R2, ON. QR2), O(Q(R2), OA0)N(R2) (R3), 0S(02) (R2), N(R2) (R3),
N=C(R2) (R3), N(R2) (O (R3), N(R2) (O Qq@8). N(R4)C(O N(R2) (R3),
AONT2) (R, N LR o =N G0 (R2) o SR, SO (R2). (02
(R2), S(02)0(R2), S(02 (lﬁéjN (%%3)‘“;'0&)1 19%s CB1& al kyl, optionally
substituted; 30 -120. C Xis Nor Noxide or CR12; d) L is selected from
th I sti f. bond, .CO, NH, .CO NH,. NH CO NH SO, ,SO,NH

NH? s%rz?ugo(zzmsHl, sNang , LCHég &ﬁ,elﬁ—"rzt-eég RECTNHE D GEPURHEeRs 188 neo ‘2:?5—12 NH,
NH CO- NH, NH CS-NH, NHbGOdO OOCCO N, e)CCRNH,R6,NHRLC@GNd BIXSGr e 8@elH,

i ndependently 10 sel ecfgadchr om the group gansi,sting.of o H, | ogen, . CF3,
N2, Re, ON.” Q(R), OC(§§< " Keofior) FRaT s dopcay neRoyady
N=C( R2) (R3), N(R2) C(O) ( REyCONERR) C( OB Ry CON( RAFCL OYNNR) ( R3JH-CO-NH,
N(R2) (O RBN(R4) 2, 15 NuiptEsBRN( Ran{B4)le, NoRApChip) N(R2) (R3),
N(R2) C( S) RBN(R4) 2, NHC(S) RRN(R3) (R4), N (R2) 'S (02) (R3) , 0S(02)(R3),
(0) (R2), C0)0(R2), AQNR2)(R3), C(=N(R3))(R2), C(=N(OR3))(R2), S(R2),
S(0) (R2), S(02) (R2g) RS(O02)HH,R2R7 2SS 12 NARR)eddR) inddpattfdhtRds RS,

R4 i's indeggndently Se% ﬁ%%%e%ro@rom the group <consisting of: H,
halogen, CF3;, NO;, R2, CN, O(R2), O0OC(0)(R2),

CC(O)N(R2} (R3), 05 (0z2) (R2), N(R2) (R3),

' N=C(RZ2) (R3), N(R2)C (0} (R3), N(R2)C(0O)O(R3),
N{R4)C(O}N(R2) (R3), . N{R2)C(O)R3N (R4) 2,

15 NHC (O} R2N (R3) (R4}, N(R4)C(S)N(R2) (R3),
N{(RZ2)C(S)R3N(R4),, NHC (S)R2N (R3) (R4),

N(R2)S({0z) (R3}, 0S(02) {R3), C(0){R2), C{(O)O(R2),
C(O)N(R2) (R3}, C{=N(R3)) (R2), C(=N(OR3)) (R2),
S(R2), S(0) (R2), $(02) (R2), S(02)O(R2},
20 S(02)N(R2) (R3):
f) each R2, R3, R4 is independently selected from
the group consisting of H, alkyl, alkylene,

alkynyl, aryl, alkylaryl, hetercaryl,
alkylheteroaryl, bycloalkyl, alkylcycloalkyl,
25 heterocyclyl, alkylheterocyclyl, substituted
alkyl, substituted alkylene, substituted
alkynyl, substituted aryl, substituted

hetercaryl, substituted cycloalkyl, substituted
heterocyclyl; in -~which, when R2 and R3 are

30 simultaneously present on one of RS, R6, R7 and
R12, they can be linked to one another so as to
form a ring comprising from 0 to 3 hetero atoms
chosen from O, N and S;

35 g) Q is chosen from H, CH; and cyclopropyl.

2. A product as claimed in claim 1 corresponding to

formula (I} below:



t he group consisting of H, alkyl, alkylene, alkynyl, aryl, alkylaryl,
heteroaryl, al kyl heteroaryl, cycloal kyl, al kylcycl oal kyl, 25 heterocyclyl,
al kyl het erocyclyl, substituted alkyl, substituted al kyl ene, substituted

al kynyl, substituted aryl, substitutedi2feteroaryl, substituted cycl oal kyl,
substituted heterocyclyl; in -which, when R2 and R3 are 30 simnultaneously
present on one of R5, R6, R7 and R12, theycan be linked to one another so
as to forma ring conprising fromO to 3 hq ero atons chosen fromO0, N
and S; 35 g) Qis chosen fromH, CH3 and cyglopropyl. 2. A product as
claimed in claim1 corresponding to ) below. -121 A | L Ar H
RS x NQ R6 NO R7 R1L Fornula ( 5 a4 A and Ar are as defined
inclaiml;, b) Rl is as defined
as defined in claiml;, e) R5, R6, RY
selected fromthe. group consistiag

O(R2), O(0)(R2),

each independently 15
n, CF3, NO2, R2, CN

R7 R1

Formula (I)

in which
5
’ a) A and Ar are as defined in claim 1;
b) Rl is as defined in claim 1:
10 ¢) X is N or CR12Z2;
d) L is as defined in claim 1;
e) R5, R6, R7 and R12 are each independently
15 selected from the group consisting of: H,
halogen, - CF3;, NO,, R2, CN, O(R2)}, OC(0){R2),
OC(O)N(R2) (R3), 0S5 (0z) (R2), N (R2) (R3),
N=C (R2) (R3), N(RZ2}C(0O) (R3), N(R2)C(O)O(R3),
N(R4)C(O}N(R2) (R3), N(R4)C(S)N(R2) (R3)},
20 N(R2}S(02) (R3), 0S(0z) (R3), ‘C(0) (R2), C(O)O(R2),
C{O)N(R2) (R3), C(=N(R3))(R2), C(=N(OR3)) (R2),
S(R2), S{0) (R2},, . S(0;) (R2), ${02)0(R2),
S(02)N(R2) (R3); in which each R2, R3, R4 is as
defined in claim 1;
25
f) Q is as defined in claim 1.
3. A product as claimed in claim 1 or 2, wherein Q is
H,
30

4, A product as claimed in claim 3, wherein:



OC(OQ N(R2) (R3), 05(02) (R2), N(R2)(R3), N=C(R2)(R3), N(R2)(O (R3),
N(R2) (O Q(R3), N (R4) C (0) N ( (R3) , N(R4)C(S)N(R2) (R3), 20

N(R2) S(02) (R3), 05(02) (R3), (Q (R2), C(0)0(R2), C(ONR2)(R3),
C(=N(R3)) (R), C(=N(CR3)) (R2), S(Re) -4%0 (R2),, S(02) (R2), S(02)QR2),
S(02) N(R2) (R3) ; in which each R2, R3, R4 is as defined in claim1l; 25
f) Qis as defined in claiml. 3. A product as clainmed in claim1l or 2,
wherein Qis H 30 £ A sttt ake @sidaddned dmighedm dherein: -122- a) A
and Ar are as defined inclaiml;; b) Rl is H 5¢c¢) Xis CHor N and d) L

i's chosen from NH SO )a%tq NH-CO-NH. 5. A product as clainmed in claiml1,
wherein Rl is 10 sel’e d ¥ rdm the group consisting of H F, O, nethyl

NH2, OCF3 and CONH2. 6. A product as claimed in any one of clains 1 to 5,

wherein R5, £6, R7,a .ar h..n endently 15 selected fromthe
group consi sting of %? Egﬁ%bgﬁf%%éyhyg$%OCH3, OCF31 OH, NH2, NH(CH2) 20H,
NH( CH2) 20CH3, O CH2) 000H, O(CH2)2COOH, Q(CH2) 2NH(CH2)20CH3, 0 (CH2) 2NH

(CH2) 20H, pyridin- gyjykcagbepylan ’ox~, AutBoN-gdi etnyl i et hoxy, 20
3-(N,N—diethy|anino)p?opox?, 2-(pyrroPFdﬁﬁ-%b§I ¥§e$%d§€?@W)
3-(pyrrolidin-1-yl)propoxy, 2-(piperidin- 1-yl)ethoxy,
3-(piperidin-1-§l) prappooduct 4a8eididlime@ PAf azilBik Ml,) aifrdin R11 is

3‘(4‘nEthyHRfperaz'“é%igé%éd from the group consisting of H, F, Cl,
methyl, NH,, OCF; and CONH,.

' 6. A product as claimed in any one of claims 1 to 5,
wherein R5, R6, R7-,and R8 are each independently

15 selected from the grbup consisting of H, halogen,
methyl, OCHs, QOCF;, OH, NHz, NH (CHz) .CH,

NH (CHz) ;0CH3, O (CH) COOH, O {CH2) 2COOH,

O (CH3y) 2NH (CHz) ,0CH3, QO (CH;) 2NH (CH3) 20H, pyridin-
3-ylcarbonylamino-, 2-(N,N-diethylamino)ethoxy,

20 3-(N,N-diethylamino)propoxy, 2-(pyrrolidin-l-yl}-
ethoxy, 3-(pyrreclidin-1-yl)propoxy, 2-(piperidin-
1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-(4-methyl-
piperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)-~

prepoxy, 2-{(morpholiin-4-yl)ethoxy and 3-(morpholin-

25 4-yl)propoxy.
7. A product as claimed in any one of claims 1 to 6,
wherein R5 and R7 are independently selected from
H and F. e
30

8. A product as claimed in any one of claims 1 to 7,

wherein R6 is H.

9. A product as claimed in claim 1, wherein L-A is
35 chosen from NH-CO-NH-A, NH-S0;-2 and NH-CO-CH,-A.

10. A product as claimed in any one of claims 1 to 9,
wherein A is selected from the group consisting of
phenyl, pyridyl, pyrimidyl, pyridazinyl,



wherein L-Ais

I sot hi azol ylI ,

propoxy, 2-(norpholin-4-yl)ethoxy and 3-(norpholin-
product as clainmed in any one of clains 1 to 6,
i ndependently selected from Hand F. 30 8. A product as clainmed in any one

of claims 1 to 7, wherein R6 is H 9-9423product as claimed in claiml,

pyrazi nyl, thienyl,

[ [ pyr azol azol
benzoxazol yl and benzﬁlhl azor?ly?/]I %’?cﬁ%

as clained in claln1t®naMuazahyﬂ\|sandhos¢mﬁzu3hnﬁuﬁmyl,pyrap@h&haamﬁ
i soxazol yl, soptionaldysul q$k fted. 10 12. A product as clainmed in any one
n

of claine 9 to 11, wherel I'S substituted with a first substituent

35 chosen from NH CO NH A,- NH S02- A and NH CO- CH2- A.

i nd

enzi m dazol

1@ §68@¥?tut@&nziTldﬁzﬁ}Méuct

25 4-yl)propoxy. 7. A
wherein R5 and R7 are

10. A

product as clained in aqg pne. of clainms'1 to 9, wherein Ais selected from
the group consisting R¥FEHHAA . BhieRyl, pirrrldyl Pypyeildazi nprazolyly

fihiyd zopyr J ol yéox@:).(@lZP@iy' , 1sth§§QbYS/lb' sex@aobyh, 0l

al kynyl , aryl,
S-cycl oal kyl S—ar

20

10
12.
|
15
20
13.
25
30
35

with a substltuent

sel ected fronlthe group consi sting of alkyl, halogenated al kyl , . alkylene,

ﬁ' k[-\(i*@dlgc@y(élsoajzﬁdmeg af | c191ReLgr Og‘]’ﬁé su‘f ?’l tu% ed

ﬁnd S- het er oar eac optién
ERBSER f LM cPhemyal kyIPYIf?a?IC%g{-:Jn ozqmamysalkw
optionally substituted.

A product as claimed in any one of claims 9 to 11,
wherein A is substituted with a first substituent
selected from the group consisting of alkyl,
halogenated alkyl,.. alkylene, alkynyl, aryl,
O-alkyl, O~-cycloalkyl, O-aryl, O-heteroaryl,
S-alkyl, S-cycloalkyl, S-aryl and S-heteroaryl,
each being optionally substituted with a
substituent chosen from (C1-C3)alkyl, halogen and
O0-(C1~C3)alkyl.

A product as claimed in any one of claims 9 to 12,
wherein A is substitpted with a second substituent
selected from the group consisting of F, Cl, Br,
I, OH, SOsM, COOM, CN, NGQ2, CON(R8) (R9),
N(R8) CO{R9), (C1~C3)alkyl—-0H, (C1-Cs}alkyl~
N(R8) (R9), (C1-Ci)alkyl-(R10), {C1-C3)alkyl-CQCH,
N(R8) (R9), O-(Cy;~Cq)alkyl-N(R8)(R9); in which RS
and R9 are independently chosen from H,
(C1-Cs) alkyl, (C1~C3)alkyl-OH, (C1~C3) alkyl-NH,,
(C1~C3) alkyl-COOM and (C;-C3}alkyl-SOsM; in which,
when R8 and R9 are simultaneocusly different from
H, they can be linked so as to form a ring
comprising from 0 to 3 heterc atoms chosen from O,
N and S; in which M is H or an alkali metal cation
chosen from Li, Na and K; and in which R10 is H or
an optionally substituted nonaromatic heterocycle
comprising 2 to 7 carbon atoms and 1 to 3 hetero
atoms chosen from N, O and S.



13. A product as clainmed in any one of clains 9 to 12, wherein Ais
substituted with a second substituent selected fromthe group consisting
of F, d, Br, |, OH S03M COOM CN, NO2, CON(R8)(R9), 25 N(R8) CO(R9),
(Cl-C3)al kyl -0OH, (C1-C3)al kyl- N(R8) (R9p4.- (C1-C3)al kyl - (R10), (C1-C3)

al kyl - COOH, N(R8) (R9) 0(C2 C4)a|ky| N(R8) (R9); in which R8 and RO are
) .al kyl Cl-C3) al kyl-OH, (Cl-C3)

| ndependently ch romH
al kyl - NH2, 30 (C&E C3) aPWPhEEUWaﬁ a%’@ﬁdcé?aéﬁﬂ OSQSMf |°r3ra\MFﬁ50 Lo\/ﬁén R8
and R9 are sinultaneoustyeinffar eﬁ]h fpﬁﬁhy&l t bgyacanybe Iolrnk%os@z@a 10
forma ring corrpr|5| te tons chosenfromo N and S;
in which Mis H or fmtoe n:t%\ 8§ °FfiBsen t7omAIL Ny kFrand
in which RIO is H or %un%b@lbhél I y sdnb\slblgtemtaecédnonar(ﬂmmmaheymocyclle
conprising 2s5to 7 carhon at,ons. an to ms cho

and S. 124- 14. A product as_ cl ai ?rce ‘in ac:) hglne"g?l%%gfms %ggigagwﬁefe I n
A is phenyl, pyrazol yi~ Gn-Cebihsvly subgtﬁmﬂéélh&’ih hal ogénloganated

parti cul ar F, (Cl- C4- @, kyl, }ah@*pg@ﬁa;q@ga a3 E(I; "’dq aﬁkgqrt i cul ar
CF3, 0-(Cl-c4)alkyl, O-cycloalk S-(C1-T4) al kyl , cycl oal

hal ogenated O (C1- C4) al kyl or haI ogenat ed S—(Cl C4) al kyl . 15. A product as
clained in any dﬁe oA glraidue:t1 atso A3 imekD Mhesrs} Norfe | SF p@g@y,{,s subsgitgfed

\(/)V:‘tgl (Izyl 5 haI ogenat egh ?ﬁiﬁbiy k I enz S'Lel ‘%{fﬁ%ﬁtf rt(3;1er ]the a 'k Cé)nsé Sté "
0-cycl oal kyl, O-aryl or O et @N@@rtthuest@I kybel&etgdl oafindat Sharylgrdﬁp

S-heteroaryl; each bebﬁglgeihan%@ YaBitPB 1 hii6Henated alkyl, alkylene,

i alkynyl, aryl, O-alkyl, O-cycloalkyl, O-aryl,

O-heterocaryl, S-alkyl, S-cycloalykl, S-aryl,

15 S-heteroaryl; each being optionally substituted

with a substituent chosen from (C;-C3)alkyl,

halogen, 0-(C;-C3)alkyl; and F, Cl, Br, I, OH,

SOsM, COOM, CN, NO,, CON(RB) (R9), N(RB)CO(RY9},

{C1~-C3)alkyl-0OH, (C1-C3)alkyl~-N(R8) (R9), {C1-

20 Cs)alkyl-(R10), (Ci:-C3)alkyl-COOH, N(R8) (R9), O-

(C2~Cq)alkyl-N(RB) (R9); in which R8 and R9 are

independently chosen from H, {C1—Ca)alkyl, (C;-

Cs)alkyl-OH, (C1-C3)alkyl-NH,, {C1-C3)alkyl-COOM,

(C1-C3)alkyl-SO3M; in which, when R8 and R9 are

25 simultaneously different from H, they can be

linked so as to form a ring comprising from 0 to 3

hetero atoms chosen from O, N and S; in which M is

H or an alkali metal cation chosen from Li, Na and

K; and in which RI10 is H or an optionally

30 substituted nonaroméﬁic heterocycle comprising 2

to 7 carbon atoms and 1 to 3 hetero atoms chosen

from N, 0 and 8.

16. A product as claimed in claim 1, which is chosen
35 from:

3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido] -
phenyl}-1H-indole-2-carboxamide,



wi th a substituent chosen from (Cl-C3)al kyl, halogen, O (Cl-C3)al kyl; and
F, d, Br, I, OH S03M COOM CN, N2, CON(R8)(R9), N(R8)CO R9),
(C1l-C3)al kyl -0OH, (Cl-C3)al kyl-N(R8)(R9), (C1_ 20 C3)al kyl-(R10), (C1l-C3)

al kyl -COOH, N(RB)(R9), O (C2-d)alkyl--446R8) (R9); in which R8 and RO are

i ndependent |y chosen fromH, (C1- C3)a|ky| (C1- CB) al kyl -

and RO are 25 of ul t aHeRiary i TAGHURR T U @Mwnmwh %S o

and RO are 25 simult
HnmalwngcmmnsHwﬁmWWQw@ﬁmmmmh}mmmmdmﬁﬂ4mmmﬁmwﬁmdS;in

which Mis Hor an alkali netal cation chosen fromLi, Na and K, and in
which 1110 is Hor an optionally 30 substituted nonaronatic heterocycle
conprising 2 to 7 carddm @reienaddreide)®hiketydr]o lat-omsiodleoderrafoogm N, 0
and S. 16. Agproduct ;g3qel ained in claim1, which is chosen 35 from
3-{4-[3-(2-fluoro-5-trfludronethyl phenyl)ureido] -

phenyl } - 1H i ndol e- 2- car boxam de, _1255-

3-{4-[3-(2-fluoro-5- BnuﬁLugnmnebmyth@mmb)9h@h?Qn 1H-indole-2-carbox~

phenyl }-1H pyrrol o[ 3.2 g% pyri di ne- 2- carboxam de,
3-[4-(3- phenylureldo?Bﬁ yl1]-111-i ndol e- 2- carbox- 5 anide

3 [4-(3-mtolylureido)phenyl]-1Hindol e-2-carbox- am de,

3-[4-(3-triqfg uoronetgyk@hﬁgy pre gg}g?ggﬁ&lﬁaéngﬂgghgrggﬁghpgianlde

4-(3,5- dlneth | phenylu
3-[4-( yip Hylndole Z2—-carboxamide,

* 3-[4~(3,5-dimethylphenylureido)phenyl]-1H-indole-
2-carboxamide,

15
3-[4-(2-fluorophenylureido}phenyl]-1H-indole~

2-carboxamide,

3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido] -
20 phenyl}-l1-methyl-1H-indole-2-carboxamide,

3-{4-[3-(3-chloro-4-trifluoromethylphenyl) -
ureido]lphenyl}-1H~indole-2-carboxamide

25 - 3-{4-[3-(5-tert-butylisoxazol-3-yl)ureido}phenyl}-

1H-indole-2-carboxamide

3-{4-[3-(4-trifluoromethoxyphenyl)ureido]phenyl}-
1H~indole-2-carboxamitie

30
3-{4-{3-(2-methoxy-5-trifluoromethylphenyl) -
ureido]phenyl}-1H-indole-2-carboxamide

3-[4-(2-fluoro-5-trifluoromethylbenzenesul fonyl-
35 amino)phenyl]-1H-indole-2-carboxamide

3-[4-(2,3-dichlorobenzenesul fonylamino)phenyl]-1H-

indole~2-carboxamide,



3-[4-(2-fl uorophenyl urei do) phenyl ] -1Hi ndol e- 2-carboxam de,

3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)ureido]- 20

phenyl } - 1- met hyl -1 H i ndol e- 2- car boxam de,

3-{4-[3-(3-chloro-4-trifluoronethyl phemges)-

ur ei do] phenyl . }-1Hi ndol e- 2- car boxam de 25

3-{4-[3-(5-tert-butyli,soxazol - 3-yl ureido%phenyl}- 1H- i ndol e- 2- car boxam de

3-{4-[3-(4-trifluor on%t %xigﬁéﬁ%?%ﬁ ePHBYPRéRYT $O1 1+ 2 icieyY B2 20 Eadbikhni i i e

30 3-{4-[3-(2-net hoxyubetdo]phenpirpt hyt pheaye)2-carboxamide,

ur ei do] phenyl } - 1H i ndol e- 2- car boxam de

3-[4-(2-fluoro-5-trifluoronethyl benzenesul fonyl 35

am no) phenyl ] - 1H i ndo} et 9= C3r Ghx@kmaeo-5-methylphenyl)ureido] phenyl) 1H-

3-[4- (2, 3-di ghl or obenzapesil £ ooyl no) phenyl ] - 1H i ndol e- 2- car boxami de,

-126- 3-{4-(3-(S-tert-butyl-2-p¢§§3%ﬁgéglpyrazol-3-y|)-

ur ei do] phenyl ) - 1H i ndol e- 2- car boxam de,

3-{4-[3-(2-fl uoro- 5- reet{mH [EhamyldiwRirdal phemdd 4 [ l.a-2- carhgxam de,

3- (4-[ 3- (5- di net hyl ani,no- z f or,Opr%grﬁ}g)] urel do?] - _UO%IPW‘%Q‘ﬁ’Z”I%%?ﬂ

phenyl ) - 1H i ndol e- 2- PAFB&FAnitds 1 ndpd e-2-carboxamide,

3-{4-[3-(3-di net hyl am nophenyl ) ur ei do] phenyl }- 1H i ndol e- 2- car boxam de,

3-{4-[3-(2-;pyrrolidigR_1zylrethyl=5-trifl ugro-

met hyl phenyl ) ur ei do] Ehiﬁ ﬂ?ﬂ?—# %’lﬁg‘&tc@?%?m%%c’&’&?ﬂa%éHFaéF'O] phenyl}-1H-

3-{4-[ 3- (2- met hoxymeiRgple-Ercakrhorameétiey| phenyl ) -

ur ei do] phenyl } - 1H i ndol e- 2- car boxam de, 20

3-{44[3-(2-f|uoro-5-$rifluoronethylphenyl)ureido]

phenyl } - 4- oxy- | H pyriol 67 B32(81pyFrei #din=1-ylmethyl-5-triflucro-
nmethylphenyl)ureido)phenyl}-1H-indole-2-

15 carboxamide,

3—{4—[3—(2~methoxymethyl—S-trifluoromethylphenyl)—
ureido]phenyl}—1H-indole~2—carboxamide,

20 3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]-
phenyl}—4—oxy—1H—py;rolo[3,2—b}pyridine—2—
carboxamide, '

3—{4—[3—(2—methoxy—5—trifluoromethylphenyl)-
25 ureido]phenyl}-1H-pyrrolo(3,2-b]pyridine—-2-
carboxamide,

3-{4-[3-(2-fluoro~5-trifluoromethylphenyl)ureido] -
phenyl}-6-(2-methoxyethoxy)-1H-indole-2~
30 carboxamide,

3—{4—[3-{2—fluoro—5—trifluoromethylphenyl)ureido]—
phenyl}—6~(2—pyrrolidin—l—ylethoxy)—1H—indole—2~
carboxamide,

35
3~{6-[3—(2~fluoro—5—tnifluoromethylphenyl)ureido]—
pyridin—3~yl}—6—methoxy—1H—indole—2—carboxamide,



car boxam de, 3-(4-[3-(2-nmethoxy-5-trifluoronethyl phenyl)- 25

ur ei do] phenyl }- 1H pyrrol o[ 3, 2- b] pyri di ne-2- car boxam de,
3-{4-[3-(2-fluoro-5-trifluoromethyl phenyl)ureido]- phenyl
}-6-(2-nmet hoxyet hoxy) - 1Hi ndol e-2 30 cakdFoxam de,
3-{4-[3-(2-fluoro-5-trifluoronethyl phenyl)ureido]- phenyl)
-6-(2-pyrrolidin-1-yl gLhgxyh- 1kt kndol e-2- carboxam de 5 ,
3-{6-[3-(2-f|uoro-5-t§'F?Iﬂéri%;%gg?ﬁﬁeﬁnyﬁFgPBS?WELhyfphenyl)ureldo]“
pyri di n-3-yl } - 6- met hoR§enmli nfohet Roxwr bBxantidee-2 127 rboxamide,
3-{4-[3-(2-fluoro-5-trifluoromethyl phenyl)ureido] -
phenyl}-6-nethoxy-|FL%ndoIe-Z-carboxanide, .

3-{4-[3-(2-fl uoro-5-t 7 f ubfohet hygo ppehyt ¥ uf brdopmsthylphenyl)jureido] -
phenyl ) - 6- hydr oxy- | H-pineto) By 26 -aafdexam te- i —2- i
3-{4-[3-(2-f|uoro-5-trif|uoroﬁg?ﬁylﬁﬁgtyl)u?%$h%J% carboxamide,

phenyl } - 6- ( 2- hydr oxyet hoxy) - 1H i ndol e- 2- car boxam de, 10
3h{4‘{f‘gz‘fiUorg;fjt3*ﬁq1mﬁfmﬁﬂﬂﬂddﬂﬁ?ﬁﬂﬁﬁﬂfﬂdBEbmethylphenyl)ureido]—
phenyl)-7-nitro- [ -2-_car boxanj de ,

7-ami no- 3-{4- [ 3- (2-f {Iﬂ%@@ s ua’;gorr?é?ih%ﬁhof%” -1H-indole-2-

phenyl ) ur ei doJpheny! JCamR%agdide, 2- car boxani de,
3-{4-[3-(2-fduoro-5-trifluoronethyl phenyl)ureido]-

phenyl } - 7- (2- hydr oxyet hyl ani ng) - 1H-i ndol e- 2- car boxam de, 20

7- (2-di met hyl ani noacgnh‘“a* Prdy-8lpgrpsS-Lriifisogomethylphenyl)ureido] -

5-tr”f|u0r0nethylphephbhyu¢hdodpheayhh=&Hub&@0beta%b6§ERQééU‘de,

7—amino-3-{4—[3—(2—fluoro~5~trifluoromethyl—
phenyl)ureido]phenyl}—1H~indole—2-carboxamide,

3-{4—[3—(2—fluoro~5—trifluoromethylphenyl)ureido]—
phenyl}-7-(2-hydroxyethylamino)-1H-indole—-2-
carboxamide,

7—(2—dimethylaminoacetylamino)—3—{4—[3~(2—fluoro—
5—trifluoromethylphenyl)ureido]phenyl}—1H—indole—
2-carboxamide,

3—{6—[3—(2-methoxy—5-trifluoromethylphenyl)—
ureidq]pyridin—3—yl}f1H—indole—2—carboxamide,

3~{6—{3—{2-fluoro—5—trifluoromethylphenyl)ureido]—
pyridin-S—yl}—1H—inddle—2—carboxamide,

3-{4—{3-(4-tert—butylphenyl)ureido]phenyl}-lH—
indole-2-carboxamide,

3~{4-[3~(4-trifluoromethylsulfanylphenyl)ureido]—
phenyl}—lH—indole—Z—carboxamide,

3—{4—[3—(4-difluoromethoxyphenyl)ureido]phenyl}—
1H—indole—2-carboxamide,




25 3-{6-[3-(2-nmethoxy-5-trifluoronethyl phenyl) -

ur ei do] pyri di n-3-yl }-1H i ndol e- 2- car boxam de,
3-{6-[3-(2-fluoro-5-trifluoromethyl phenyl)ureido]

pyridi n-3-yl }-1Hi ndol e- 2- car boxam de,- 1230-

3-{4-[3-(4-tert-butyl phenyl)ureido] phenyl}-1H indol e-2-carboxam de,
3-{4-[3-(4-trifluoro tEﬁxiﬁlfgn¥58Qen¥|lﬁgghgféheggl)ureido]phenyl}~

phenyl } - 1H i ndol e- 2- car
3-{4-[3-(4-difluoroneiHexygbéaybyosebdodmbheayl }- | Hindol e- 2- car boxamn de,

-128- 3-{4-[3-(3-fluoro-4-nethyl phenyl)ureido] phenyl)-

1H i ndol e- 2- car boxam de, 3-{4-[3-(4-chl orophenyl)urei do] phenyl)-1Hi ndol e-
5 2-carboxani de, 3-{43f84¢43di dretild arpinephnbnyt ¢ ide] plod phehyl §-ltdole-

i ndol e- 2- car goxam de, 10, 3¢ sk B3P t ol yl ur ei do) phenyl ] - 1H-i ndol e- 2-

car boxam de, 3-{4-[3-(4- fIuorophenyl)ure|do]phenyl} 1H i ndol e-
2-carboxam de, 15 3-{4-[3-(3-chloro-4- quorophenyI)ureldOJphenyl}

1H i ndol e- 2-car boxamxie{,4.3ff34(¢(.3ﬁtnlig@p_kmm2n HY ey 1 ndol e- 2-
20 car boxam de, 3-{4- [BéJngdéf rorret t}?xyphdeﬁnylﬁjr ei donh]eF] érw

1H- i ndol e- 2- car boxani ‘d&! carboxami

3-{4-[ 3-(3-met hoxyphenyl ) ur ei do] phenyl } - 1Hi ndol e- 2- car boxam de,

3 {4-[3- (- gt hoxyPheyy) 21 IR M - B SRRy e

carboxamide,

' 3-{4-[3~({4-fluorophenyl)ureido]phenyl}~1H~indole~

2~carboxamide,

15
3-{4-[3-(3-chloro-4~fluorophenyl)ureido] phenyl}-
1H-indole-2-carboxamide,
3-[4-(3-thiophen-2-ylureido)phenyl]-1H-indole-2~

20 carboxamide,
3—{4—[3~(2—difluorométhoxyphenyl)ureido]phenyl}—
1H-indole-2~carboxanmide,

25 3-{4-[3-(3-methoxyphenyl)ureido]phenyl}~1H~indole-
2-carboxamide,.

3-{4-[3- (4-methoxyphenyl)ureido]phenyl}-1H-indole-
2-carboxamide, -

30
3=-{4-[3-(3-bromophenyl)ureido]phenyl}-1H-indole-2-
carboxamide,

_ 3-{4-[3-(3-fluorophenyl)ureido]phenyl}-1H-indole—-

35 2-carboxamide,

3-{4~{3-({3-chlorophenyl)ureido]phenyl}-1H-indole-

2-carboxamide,



0

30 3-{
3-{4-[
3-{4-[
3-{4-[
3-{4-[
3-{4-]
3-{4-
ur ei do

id

4-[
3-(
3-(
3-(
3-(
3-(
3-(
] ph

nmet hyl -

3- (3- bronophenyl ) ur ei do] phenyl } - 1H i ndol e- 2- car boxam de,

3-fl uorophenyl ) urei do] phenyl }-1H i ndol e- 35 2-carboxam de,

3-chl orophenyl ) ur ei do] phenyl } - 1H i ndol e- 2-car boxam de, -129-
4-trifluoromet hyl phenyl ) urei ddi28henyl } - 1H i ndol e- 2- car boxam de,
3- ethylphenyl)ureido)phenyl) 1H-i ndol e-2- 5 car boxam de,

4- |sopropyl Q¥ %f qﬂ%ﬁ enyl)-1H i ndol e- 2- carboxanlde 10
5-

2-tT1 m?gnanhenyl)ureldo]pheny } -

enyl } - 1H i ndd!-e-RicdatPeoxardeaamide,

5-fluoro-3-{4-[3-(2-fluoro-5-trifluoronethyl -

phenyl ) urei do] phenyl , } - 1H i ndol e- 2- car boxam de, 15

6- f | uor o- 3- {4-[ 3- ( 2- AUdrd-35-Briethydpbereylly lureido | phenyl} -1H~indole~2~
phenyl ) urei dg] pheny! }lrHoiAdeLe- 2- car boxami de,
3-{4-[3-(2-fluoro-5-trifluoronet hyl phenyl)nmethyl 20

car bonyl am no] phenyl } - 1H i ndol e- 2- car boxam de,

3-{4-[3-(2-fluoro-5- BFuﬁLwenwneaBMb@B@pth@h@ﬂ@gkeldo ]phenyl ) -1H-

3-fl uorophenyl }- 1H—|nd |$ﬁ2 car boxam d

3-{4-[3-(2-fluoro-5-tFfP

o?oﬁ@?ﬂ??ﬁﬂéﬁ??)ureldo]

3- net hyl phenyl } - 1H i ndol e- 2- car boxam de,
4- met hoxy- 3f 4- [ 3- (2? h%f ndg?tﬁé{ﬂg?rgng éLuor%%ethylfuran 3-yl) -

phenyl ) ur ei do] phenyl

rboxan

5- nmet hoxy- 3-{4-[ 3- (2U¥¢£@@kPEEmYlf+h@rbm@®hq+2 carboxamide,
phenyl ) ur ei do] phenyl } - 1Hi ndol e- 2- car boxam de,
5-ni t}ro-3-{4-[3-(2-féuoro 5- trlfl uor onet h

15

20

25

30

35

-fluoro-3-{4-[3-(2- ffﬁoro 5-trifluoromethyl~
phenyl)ureido]phenyl}-1H-indole~2~carboxamide,

6-fluoro-3-{4-[3- (2-fluoro-5~trifluoromethyl-
phenyl)ureido}phenyl }-1H-indole~2-carboxamide,

3-{4-[3~(2-fluoro-5-trifluoromethylphenyl)methyl-
carbonylaminolphenyl}-1H~indole-2-carboxamide,

3-{4~[3-(2-fluoro~5-trifluoromethylphenyl)ureido] -
3-fluorophenyl}-1H~indole-2-carboxamide,

3-{4-[3~(2-fluoro~-5-triflucromethylphenyl)ureido] -
3—methylpheny1}—1H—indqle—2-carboxamide,

4-methoxy-3-{4~[3~(2-fluoro-5-trifluoromethyl-
phenyl)ureido]phenyl}=1H-indole-2~carboxamide,

S-methoxy-3~{4~[3-(2-fluoro-5-trifluoromethyl-
phenyl)ureido)}phenyl}-1H~-indole-2-carboxamide,

S-nitro-3-{4-[3-(2-fluoro-5~trifluoromethyl-
phenyl)ureido]phenyl}-1H-indole-2-carboxamide,



35 phenyl ) urei do] phenyl } -1 Hi ndol e- 2- car boxam de, - 130--
5-trifluoronethoxy-3-{4-[3-(2-f].uor. o-5-

trifluoronethyl phenyl)ureido] phenyl}-111-i ndol e-2- carboxam de, 5
7-(2-mor phol i n-1-yl et hoxy) - 3- (4-[ 3- ( 21200+ 0- 5-

trifluoronethyl phenyl)ureido] phenyl }- 1H—indo|e 2 carboxanide
7-(2-pyrrolidin-1-yl (2-fluoro

trifl uoromethyl phenyl urel%ﬁ]‘ g'ﬁﬁ,ql}%mf {1401 [93'2‘-2 M de,
7-(3-pyridin-3- yIcarH@W@ﬂkunnumeﬂhﬁkbﬁéhxﬂjdﬁaﬂudkphenyl}mlH indole-2-
5- tr|fIuoronethylphe%-@H&ﬁ%ﬁ%gp]phenyl}-lkkindole- 15 2-car boxam de,

7- ( 3- net hoxyet hyl am no) ‘(2-f1 uoro-5-
trifluoronethyl phenyl)ureido] phenyl }-1H i ndol e-2- carboxam de, 20

7- hydroxy- 3-§4-[ 3- (27f-'(‘2°'fr@“n'§mrc>rl'f'~‘1°ﬁf9%% % ) -3-{4-[3~(2-fluoro-5~
phenyl ) ur ei do] pheny I% 1H-i ndo 2- car boxam g
7- met hoxy- 3- { 4- [ 3- ( 24 FFS&F&erFFPﬁ#eBﬁawétHyelgg phenyl}-1H-indole-2-

phenyl ) ur ei do] phenyl kathokagaelie; 2- car boxami de,

6-(2-nDrphoIin-l-yIethoxy)-3-{4-[3-(2-f|uoro-5-
trifluoromethyl phenyl)ureido] phenyl}-1Hindol e-2- carboxam de, 30
3-{4-(3-(2-fluoro-4-hyflZoryrbelidihudrphet hyky-3-{4-[3-(2-fluoro-5-

phenyl ) ur eiigo] phenyl - | de ,
a3 4ol bro- % ’%#ﬁa@?@’aﬁ%ﬁ%@*&%ﬁéﬁ“ﬁymgip@%nyl}~1H-mdole—2-
phenyl } - 1H i ndol e- 2-¢3Fp%aind:
7- (2-nmor phol i n- 1-yl et hoxy) - 3- {4 [3 (4-fl uoro-5-
trifhuoronethylpheny})nglquPhen }-1H i ndol e- 2- car boxam de,
“{3-pyr ylcarbonylam1no)~ -{4-{3~ (2 fluoro-
5—trif1uoromethylphenyl)ureldo]phenyl}-1H—indole—

15 2~carboxamide,

7—(3—methoxyethylamino)—3~{4—[3—(2—fluoro—5~
trifluoromethylphenyl)ureido]phenyl}—lH—indole—Z—
carboxamide,

20
7—hydroxy—3—{4~[3~(2—fluoro~S—trifluoromethyl—
phenyl)ureido]phenyl}—1H—indole—2—carboxamide,

7~methoxy—3-{4~[3-(2~fluor0w5—trifluoromethyl—
25 phenyl)ureido]phenyl}-1H-indole-2-carboxamide,

6- (2-morpholin-1-ylethoxy) -3-{4-[3- (2-fluoro-5-
trlfluoromethylphenyl)ureldo]phenyl} 1H~indole-2-
carboxamide,

30
3—{4-[3—(2-fluoro-4—hydroxy—5—trifluoromethyl-
phenyl)ureido]phenyl}—1H-indole—2—carboxamide,

3—{4—[3—(4—chloro—S—trifluoromethylphenyl)ureido]—
35 phenyl}—1H-indole—2~carboxamide,

7—(2—morpholin~1—ylethoxy)—3n{4—[3—(4—fluoro—5—
trifluoromethylphenyl)ureido]phenyl}—lH—indole—Z-
carboxamide,



-131- 7-(2-norpholin-I-ylethoxy)-3-{4-[3-(4-nethyl-3-
trifluoronethyl phenyl)ureidolph enyl.)-I1fi-indole-2-
3-{4-[3-(4-(pyrrolidin-1-ylmethoxy)-3-trifluoro-

met hyl phenyl ) ur ei dopphenyl } - 1Hi ndol e~231car boxam de, 10
3-{4-[3-(4-(4-nnethyl pi perazin-1-yl nethyl) - 3-
trifluoronethyl phenyl)ureido] phenyl}-1Hi ndol e- 2-
3-{4-[3-(2-fl uorophenyl)ureido] phenyl }-1H 15
pyrrol o[ 3, 2- b] pyri di rve- 2-Gas meANirae),- y 13-ty 3-(2- Rt xurhenyl); - 3-

ur ei do] phenyl }-1H pyrr.ql.o[ 3, 2-b] pyridine-2-car boxam de, 20
3-{4-[3-(2-trifluor o*&ﬁ%ﬁ AW ahgopgnespifol phenyl ) - 1H-indole-2-

1H pyrrol of 3, 2- b] pyr cdirbex2ndakhoxam de,
3-[4-(3-0-todylureido)phenyl]-1H pyrrol o[ 3, 2- b] pyridi ne-2-carboxam de, 25
3-{4-[3-(3-fl uorophenyl ) ureido] phenyl)-1H pyrrol o[ 3,

2- b] pyri di ne- 2- car boahfdd 3- (3-{{#yfrBol 3diet hexypeenpkyyrai-del phesyb} - 1H 30

rrolo[3,2-b ridi g 1,085 41 .
g¥{4-[3[(3-tr?Pruorogggggigﬁggg??Egg?agfBﬂgﬂyﬂfle"lndOIG*z_
1H pyrrol o[ 3, 2-b] pyr* x2Uéafboxam de, 35
3-[2¥(3-n1£olylulgydo)phenyl]-lkkpyrrol0[3,2- b] pyri di ne- 2- car boxam de,
3-{4-[3- (4~ uoroph urei enyl }-1H rrolo[3,2-b

ot oL : eml‘3?Eg‘z?Q%P%ﬂ%“e‘%xhﬂ%%%&wh{ewm%%léybb]‘%menw}-11H

pyri di ne- 2-'car boxanide, :
pyrrol o[ 3, 2- b] pyri ditnet 2l ear doxtany Oshenyl) ureido] phenyl }~1H-indole-2-

carboxamide,

car boxam de, 5

car boxam de,

3—{4~[3—(2~fluorophenyl)ureido]phenyl}~1H—
15 pyrrolo(3,2-b]pyridine-2~carboxamide,

3~{4~[3—(2—methoxyphenyl)ureido]phenyl}—lH—
pyrrolo(3,2-bjpyridine-2-carboxamide,

20 3—{4—[3—(2~trifluoromethylphenyl)ureido]phenyl}—
1H-pyrrole(3, 2-b]pyridine-2-carboxamide,

3—[4—(3—o—tolylureido)phenyl]—1H—pyrrolo{3,2—
b]pyridine—z—carboxamide,

25
3—{4~[3-(3—fluorophenyl}ureido]phenyl}—lH—
pyrrole[3,2-b]lpyridine-2-carboxamide,

3~{4—{3-(3-methoxyphenyl)ureido]phenyl}—lH—
30 pyrrolo[3,2~b]pyridine—Z—carboxamide,

3—{4—[3—(3—trifluoromethylphenyl)ureido]phenyl}—
lH—pyrrolo[3,2—b]pyridine—2—carboxamide,

35 3- {4~ (3-m-tolylureido)phenyl]-1H-pyrrolo[3, 2-
b]pyridine-2-carboxamide,

3—{4—[3—(4—fluorophenyl)ureido]phenyl}—1H~
pyrrolo[3,2-b]pyridine~2—carboxamide,



5 3-{4-[3-(4-trifluoronethyl phenyl)ureido}phenyl)- 1H pyrrol o[ 3,

2- b] pyri di ne-2-carboxam de, 3-[4-(3-p-tolylureido)phenyl]-1H pyrrolof 3, 2-

b] pyri di ne- 2- car boxam de, 10

3-{4-[3-(4-chloro-3-trifluoronethyl pherh33-urei do] -

phenyl } - 1H pyrrol o[ 3, 2- b] pyri di ne- 2- car boxam de,

3-{4-[3-(2-chloro-5-,trifluoronethyl phenyl)ureido] 15

phenyl } - 1H pyrrol o[ 3, 2- b] pyri di ne- 2- car boxam de,

3-{4-[3-(2-fl uor o- 3- Brilfr-usrddemryhphephEyi ébdoido | phenyl ) - 1H-

phenyl } - 1H pyr r ol of 3p3rbhpydbng, 3y canbaxani i de

3-{4-[3-(4-f|uoro-3-F%ifIuogoneth%?%ﬁeﬁ?ﬁ%u?gggg?gQamlda’

phenyl } - 1Hpyrrol o[ 3, 2- b] pyri di ne- 2- car boxam de,

ohenyl }- Lok pyr ol o[ 3 22 by pur { df o 2 nar ooy doretgh) ureidojphenyl) -
ylys- y z 5 4 OX , .

3-{4-[3- (4-net hyl - 3- %%i ff”%ﬁ%‘?%ﬂé?h@l‘%ﬁ%ﬁfﬂrfj‘h’?%r%@?@rboxamlde:

phenyl }- 1H pyrrol o[ 3, 2- b] pyri di ne- 2- car boxam de,

3-{4-[3-(4-trifluor 10 e, ei d enyl}. 3

1H—pyrro|0[3,2-b]py??%%%e?%ﬁ%af%%&%ﬁﬁ%ﬁéﬂfghea&i] fh"pyrrOlo[B'z_

3-{4-[ 3- (4- di f| uor orRltthesd/biresny ) ea e abonpitny | } -

1H pyrrol ofi8, 2- b] pyri di ne- 2- car boxam de, 35

3-{4-[3-(3, 4-di net hy| pheny] ) ur ei do] phenyl } -1 H _

pyrr0|0[3,2_b]pyrid%hgfb:E%RQﬁﬁgﬂﬁqﬁg-3~trlfluoromethylphenyl)ureldo]—

3-{4-[3- (3, 4- di met hphephanHIHSI dIRTeN V-1 PYridine-2-carboxamide,
pyrrol o] 3, 2-b] pyri di ne- 2- car boxam de, -133-

3-{4-[3-(3, 5-di net hoxyphenyl ) ur ei do] phenyl } - 1H

pyrrol o[ 3, 2- b] pyri dBné42{8arBexatiode 55t riflucromethylphenyl)ureido] -

3-{4-[3-(3,-dineth L) urei NN S .
> (413 (a5l et g DY N SRLRRIRNL Lo, i dine-2-carboxamide,
3-{4-[ 3-(2- met hoxy- 5- net hyl phenyl ) ur ei do] phenyl } -

1H-pyrrol o[ 3, 2-b] pygi i ne32{92EPAXRBLELL i fluoromethylphenyl)ureido] -
phenyl}—lH—pyrrolo[3,2—b]pyridine~2—carboxamide,

3—{4—[3—(4—fluoro—3—trifluoromethylphenyl}ureido]-
phenyl}-1H-pyrrolo[3,2-b]pyridine-2~carboxamide,

3-{4~[3~(3-fluoro-5~trifluoromethylphenyl)ureido] -
phenyl}-1H-pyrrolo[3,2~b]lpyridine-2-carboxamide,

3-{4-[3-(4-methyl-3-trifluoromethylphenyl)ureido] -
phenyl}—1H—pyrrolo[3,2~b]pyridine—2—carboxamide,

3-{4~{3—(4—trifluoromethoxyphenyl)ureido]phenyl}-
1H-pyrrolo[3,2-blpyridine~2-carboxamide,

3~{4—[3—{4—difluoromethoxyphenyl)ureido]phenyl}—
1H-pyrrolo[3,2-blpyridine-2-carboxamide,

3—{4—[3—(3,4-dimethylphenyl)ureido]phenyl}~1H—
pyrrolo[S,2-b]pyridine—2—carboxamide,

3-{4-[3-(3, 4-dimethoxyphenyl)ureido]phenyl}-1H-
pyrrolo[3,2-b]pyridine-2-carboxamide,




10 3-{4-[3-(2, 5-di net hoxyphenyl ) ur ei do] phenyl }-1H

pyrrol o[ 3, 2-b] pyri di ne- 2- car boxam de,

3-{4-[3-(3-chl oro-4-di fl uoronmet hoxyphenyl )urei do] 15

phenyl }-1H pyrrol o[ 3, 2- b] pyri di ne- 2- carl3@xam de,

3-{4-[3-(3, 5-di net hyl phenyl ) ur ei do] phenyl }-1 H

pyrrol o[ 3, 2-b] pyri di ne-2-carboxam de. 20 17. A product as clained in claim
3-{4-[3-(2-fluoro-5=trifluoromnethyl phenyl)ureido] -

1, which is:
phenyl } - 1H i ndol e- 2- cr bbx b . 5261 h ok ytestuct ) wise Dl @) prash § 1) ary- one  of
| ms: 1) nonchiral,

clains 1 to 17, whi A idy A f . the §0ollowing formns:
or 30 2) racemc, o(rm%) enr[l che&ﬂir}ﬁlrgl%lt%r e%iésaor%ecf}faq’blr&e'4) enriched in an
35 and which is optionally salified. 19. A process for

enant i omer ;
preparing the products (af- [gener,a-d iuRy h(elr%yl $1:481d e drf 161-ajm 1,
wherein a product of - %3 - 398N r.al tg§L31a v?) bg1éa?95?¥ichﬁﬁ}VI) Rf i
N R7 RL i s subjected™®§ éﬁ%r@ﬂﬁ@%&?@ﬂmﬁmm%umintm
coupling in the 3-position, so as to obtain a

3-position, then Suzuk
product of general fQL?HL?3£Q¥1m2%h89§—ggﬁetﬁ?léhgg% %u&g¥éo]phenyl}—

1H-pyrrolo(3,2~b]pyridine-2-carboxamide,

10
3—{4—[3—(2,5—dimethoxyphenyl)ureido]phenyl}~1H—
pyrrolo[3,2-b]pyridine-2-carboxamide,
3—{4—[3—(3—chloro—4—difluoromethoxyphenyl)ureido]-

15 phenyl}~1H~pyrrolo[3,2—b]pyridine~2—carboxamide,

3—{4—[3~(3,5—dimethylphenyl)ureido]phenyl}—lH—
pyrrolo[3, 2-blpyridine~2-carboxamide.

20  17. A product as claimed in claim 1, which is:

3-{4-[3-(2-fluoro-5-trifluoromethylphenyl)ureido]-
phenyl}~1H~indole-2-carboxamide.

25 18. A product as claimed in any one of claims 1 to 17,
which is in any one of the following forms:

1) nonchiral, or

30 2) racemic, or
3) enriched in a stereoisomer, or
4) enriched in an enantiomer;

35

and which is optionally salified.

19. A process for preparing the products of general
formula (I) as defined in claim 1, wherein a product of



RB ~ NR7 RL then 10 reduction of the nitrophenyl group to am nophenyl in
the 3-position and am dation of the ester in the 2-position, or amdation
of the ester in the 2-position and reduction of the nitrophenyl group to
am nophenyl 15 in the 3-position, so asl34c obtain the product of general
formula (11) below NH2 S R5 CONH2 (I1)~- R6 R7 R1L then 20 - acylation of
the am nophenyl @e®&Pal NFéhgu13- Pes] th&New 20. A medicinal product which
conprises a product of fornmula (1) as clained in any one of clains 1 to
-135- 18, or an addition salt of this conpound with a pharmaceutically
acceptabl e acid, or alternativelRb. a Mydrate or a solvate of the product of

formula (1). 5 21. A pharnaceutica ' sing a product as
claimed in any one of the precedin in?ﬂggﬂg?“gtlon with a
N22 The use of a Pproduct as

pharmaceutically acceptable ex
clainmed in any one of R1

R7
is subjected to the follewing steps:

5 - halogenation in the 3-position, then
- Suzuki coupling in the 3-position, so as to obtain
a product of general formula (IV) below:

G,

, then
10
- reduction of the nitrophenyl group to aminophenyl
in the 3-position and amidation of the ester in the
2-position, or amidation of the ester in the 2-position
and reduction of the nitrophenyl group to aminophenyl
15 in the 3-position, so as to obtain the product of
general formula (II) below:

. then

20 - acylation of the aminophenyl group in the
3-position.

20. A medicinal product which comprises a product of
formula (I} as claimed in any one of claims 1 to



claims 1 to 18, as an agent for inhibiting a reaction catalyzed by a

ki nase. 15 23. The use as clained in claim?22, of a product as clained in
any one of clainms 1 to 18, wherein the kinase is chosen fromKDR, Tie2,
Auroral, Aurora2, FAK, PDGFR, FLT1l, E@EB,- VEG--RL and VEG--R3. 20 24. The
use as clained in claim?23, of a product as clained in any one of clains 1
to 18, wherein the Kithaseri snchuokditfoonsKDR arfd The?. c2hpolihel usetlasa
claimed in claim23, @gf r ,ed 10 any on ' to
18, as an agent forE?h ia%ﬁ?ﬁggggyinégﬁé%ﬁ%#ﬁéeééhézwgpcg%g%§§%gigg§}

ki nases chosen from RDRIYCRaEE @r er &olvalie o B2EhFAK T oRDCER, o FLTArmEGER

VEG--Rl and VEG--R3.(13Q 26. The use as clainmed in claim?25, of a product
as clainegégn any one of claims 1 to 18, wherein the kinases are KDR and
Tie2, or KDR, Tie2 and FAK. 35 27. The use of a product as clained in any

one of clains 21to A8pHadimapiec@duedlg GomBss i Néh BPrAPYEEinghal psodiset ul
clained in cJ]aim?27

for treating a pathol ggical state. 28. The use,as
wherein the -136- pa?ﬁoFgﬁﬁggp &ﬂn%ﬁXSO%ﬁntrF%QQPrﬂﬁ?qkﬂgaﬁQQﬂ@ﬁWmﬁpin
claim 27, wherein theombabdbvioni calitht atze ighaarndicseadealdlyat edk-deaptoab be

deregul ati on of angiggg $bSe such as psoriasis, chronic inflammation,
age-rel ated macul ar eggneration, rheumatoid arthritis, diabetic

retinopathQP Kaposi's sarcoma or infantile henmangi oma. 10
22. The use of a product as claimed in any one of

claims 1 to 18, as an agent for inhibiting a

reaction catalyzed by a kinase.

15 23. The use as claimed in claim 22, of a product as
claimed in any one of claims 1 to 18, wherein the
kinase is chosen from KDR, Tie2, Auroral, Aurora2,
FAK, PDGFR, FLT1l, FGFR, VEGF-R1 and VEGF-R3.

20 24. The use as claimed in claim 23, of a product as
claimed in any one of claims 1 to 18, wherein the
kinase is chosen from KDR and TieZ2.

25. The use as claimed in claim 23, of a product as
25 claimed in any one of claims 1 to 18, as an agent
for inhibiting a plurality of reactions catalyzed
by kinases chosen from KDR, Tie2, Auroral,
Aurora2, FAK, PDGFR, FLT1, FGFR, VEGF-R1 and
VEGF~-R3.

30
26. The use as claimed in claim 25, of a product as

claimed in any one of claims 1 to 18, wherein the
kinases are KDR and Tie2, or KDR, Tie2 and FAK.

35 27. The use of a product as claimed in any one of
claims 1 to 18, for producing a medicinal product

that is useful for treating a pathological state.

28. The use as «claimed in claim 27, wherein the



30. As internedi ate products,
defined in claim18, with Rl, R5,

10

29.

30.

the products of general fornula (I11), as
R6, R7 and X as defined in claiml.

- 136 -
pathological state is cancer.
The wuse as claimed in claim 27, wherein the

pathological state is a disease related to a
deregulation of angiogenesis such as psoriasis,

chronic inflammation, age-related macular
degeneration, rheumatoid arthritis, diabetic
retinopathy, Kaposi'’s sarcoma or infantile
hemangioma.

As intermediate products, the products of geéneral
formula (II}, as defined in claim 18, with R1l, R5,
Ré6, R7 and X as defined in claim 1.



