PYRAZOLE DERI VATI VES, PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF
[ 0001] The present invention relates to pyrazole derivatives, to the :
prepar ati ojyd 41¢fop9iond to the therapeutic use there ] More
particularly, and according to a first jspect, t he invg‘fﬂ”éﬁzm/ég@%

novel specific substituted pyrazoles with anticancer activity, via

nodul ation of the activity of proteins, in particular kinases. [0003]
Protein kinases WME@WEMVR?IV@SZPWN#E\? REFHERY

phosphoryl ation of hydroxyl groups of ecl ?c rem%‘gzz\wqﬁqro eplErlignc':such as
tyrosine, serine or threonine resi MTH“EQthosphor yl ations can largely
nodi fy the function of proteins; thus, protein kinases play an inportant
role in regulating a wide variety of cel | processes, especially including
met abolism cell proliferation, cell differentiation, cell mgration or
cell survival. m&ﬂbThh@raﬁant ioventiosrelatesrto foyrazolealesivativeshtiodhe plupagdtiohvi ty
of a 15 r%e%&élﬂd%lﬁ?eﬂ\érdlpgﬁt?dﬂs%qhel%?ta' n processes represent attractive

targets for treating cance i seases and al so ot her diseases. [ 0004]

Thus, one of th present t|on is to opo
conposi ti ons Wi R@LW tgg gé'rc EIQ@ |E{/n|%tE§IC,COE{F t"f‘ A5t aﬁp?)cé’r?’gd'ﬂl‘feé’?owr?'ﬁteﬁespect
Ej o ki ngs es o aaval gpetific kubsitdsd borazolks @\PlthaanﬁbﬁhdeataICWItyO?a&ﬁ?diméﬂdh 6fSthe
esired, ' KDR, Tie2, VEGFR-1 (FLT VEGFR- 3
(FLT4), Pg‘épity'tg H%% %ﬁ%‘ﬂ%ﬂﬁa@%? RDR and/or Tie2 are preferred.
[ 0005] Corrpoundfoo%g r ondl ng to the er al formula ( bel ow are known
fromthe patent app i ca ?Bnk B sﬂ’?d gf“yt Re RUAHIES \A}bﬁo@aéﬁ%mzf hea Ar
25For muft@ phdspihoryhdtion huf hlz)jro%yiagwdulﬁ oﬁﬁ@dﬂ&d@ﬂ@ﬁ'&ﬁ&ﬁ brmesred aednesk frédmd he
group consgéljl ut ed(h gt ero I ubstituted ary subst’i t ut ed
het er oaryl feg)ng] é%ffhé F?%’hSWiﬁﬁ'ﬁniﬁmﬁrQ%f @lﬂ’dlﬁxﬂhel\ﬂ#‘@@nlﬂﬁ and
0- CO- NH; aootéehs ltBu§(pI'cﬁ@|h$d1aisé@ma§f|aﬁ nﬁb@%tﬁﬂ@ﬁﬂebl;ﬂfaﬁﬁg QWtdé'{rarﬂﬁf ffE]"elﬁ<6
SO02R6, in i ch , ccloai

R6 al ky
het er ocycl Toceﬁ?ﬁsfaf;‘?‘?ﬂ éi ! ‘g‘t'%'?%gﬁ?tiﬂ"smS oglt 9T°"fe§@HS’§t P?'bf’@céfed&t@i'on el
het er oar y| migreticrutrsdalitsubv@acl. mﬁﬁ@’fg(lﬁéWbr:odsfbéﬂbl’aﬁﬁn&?odsﬁn Wﬂﬁ:ﬁ‘%ﬂe %\étﬂﬁ}/ ?La phenyl

and al k¥$ and in whi.ch F% and are i ndep endentlt¥ sel ect ed group
const i t uY eBIASN KiNage IS fvolvedy errialn, procrsses: iERIRSEYY atlraciiyet taragtsefpr treating

het er ocycl gdnceatigbasssneltdlddibtRer disedses.het er oar yl and substit ut ed
heteroaryl, or alternatively R8 and RO are |linked together to forma

saturated 5- tO[cmonpmhaéednéldsrgméOIab 1 8O the PRt Anvk Ler
chosen fromO0, $ and Xis sel%gt ed fro%ﬂ% engpoun%g?:gﬁsﬁp nggEby 0

and NH; 5?0'%0%'@@&1"%?@@%%@0@%@ @Noﬁ?ﬁnwhﬁﬁmpwgemtbyesmct t k»ylases
substi t ut edmahl\the I@’)é(éb@%ﬂ(%tchSél%duiéﬁbﬁ%f%b@alsk%%sar?d6?&?% h 'mia 8& ect ed

fromth gro ut ed : ected
fromt g?‘”@ag Q:%qﬂi‘:%l {igee=H7R-H (BRE" (&f—G@é &I(k' T4), @D(FFB? iandSFeBERt dte f r om

the group kinasds KDR aHdBY Tiekhardatepgiedy, RO, CN, O(RO), OC(0) (R10),
OC(0) N(R10) (R11), OS(02) (R10), N(Ro)(Rii), N=C(Rio)(Rii), N(RL0)C(0)(R1),

(RSO RISN o 80 RS ey

rom the patent appilcatlon published tnder the number WO 08/065282:

25 Formuia (I)
in which:
1} A and Ar are independently selected from the group constituted by: aryl,



20 C(=N(ORti)) (Ri 0), S(Ro), S(0)(R10), S(02)(R10), 5(02)0(510),
S(02)N(Rio)(Rii); in which each Rio, Rl, R12 is independently selected from
t he group SN y H, al kyl, alkylene, alkynyl, 1;

cycl oal kyl %E’% ﬁé&@ﬁg?éjl . substituted aPkyl, substitut déﬁgfﬁ (ﬁ@égﬁ@ﬁ
substituted al kynyl, substituted aryl, substituted heteroaryl, substituted
cycl oal kyl, substituted heterocyclyl. 25 [0006] In this patent, preferably

Xis 0, 53 is nethyl, Rita and R4b are H, L is NHCONH, A is phenyl; Ar is
phenyl ; butheteroanyi, §U%§§'B4tfﬁd:%’l gHostidtes AetsTaardescri bes the substitution of Ar

T e S omle S astuaas O S0, o L
'Ito hat corr esag 'St ot ?cﬁ%é }AD?‘n‘?JPQF?LfF) Co"%tefgﬁﬂ/"bgiﬁig;ﬁ%é%dl@’wﬁ@@ (1)
in which: Xhosar dsanHs OB, BIRR,, dII86008kIcEke!, tetepedyokis SﬁbstftlﬁlémﬂeeerbeCIyFRy
part of " Ehery SuRiled A5 Re Bl Mo 306U EE RIS P s PRed i o
forms indi détm’@nﬂaﬂdwllﬁélaodg”l which re and Hgmm’demﬂdenmw@al@:]tedﬁnmehegi’m nay
b epare h e cgl e ot her
aci s nat oy ainel 1By TR CHk S Tle RS CREBR tbsuBiel WBRROGEE B o

the 15 compwhniiytegrarylopaigroaryl |a)1daﬁ*~'b5%tu@6 hﬁé@rpawf o [adeinativalt Reend ARowrg the
sal ts that |ipred beyduseeco BRAtE SaturERdd §SW@®-rﬁbﬂn}$eﬂ%§ A €orbininB&rom 0 to 3

hydr ochl ari.d 0011] The, co und of formul a may al so exist in the
S of Ty dPrasioRR BT O sl i of a8

f or m of in the formof associations or
conbi nati oy Xiis beletcted omrthe gromptapnsidltedblycOWndNHr with a sol vent. Such

comounds. o Farvanaied s St enileron Y BRY. Bkauhtrbiho nERIR Y

especi al | y sybstinigd cyéloalkyd; f ol | owi ng corrpounds _
-4-{313- (2 hh%es@reuéd Hﬂﬁr@@&@k&%ﬁﬁ%ﬁf@%@ I wgpbenzyl am noj-1 H

25 pyrazol e 3 car boxam e an roc
- 4-{313-162-%) | Belt S@leptﬁdffr%m?mpwmqw & ans| (B5-Gaalief:obenzy! ani no} - 1H-
pyrrazol e- - rbox nd | s h dr ochl or| de. 0135 I n_accordance with
the i nvent| 5|‘? ?épcg%%z" f’og 8p8?'?§ tiuted yndbuRaieaer. Bigerllr #/(Riar mul a
]S | I) | aCCO{ ﬁICD(Q @)(Rfﬁhe p@@@WRﬁob‘(m fol |@B@2) RQAP13] N(Ryo§(RS:) SChWR\{W

ol | ow, co
prepar at i oﬁ\\l(l §°)ét)®(%1é)$cr| Eé"gé (C%?"gREE ﬁgfﬁgiﬁﬁvgﬁm\m Q&%F)ng)i\ng{é@@ﬂ Yoed
in the |itHRuaBE):)B%)el s@(@bﬂ?mbe fE(EparRd), aC(ﬁKO()N(lﬁi}a Ry et WQN(R@))@%)&F e
descri beg tdIeNﬁd) h@ \(/)Ynsfﬁlm)a bo eg(é Ié@d)mﬂmp a] tnidi0014]

According to a ts a pect ion are
t he corrpourﬁﬁ*é’ dgtiof BrimMas: mﬂe;pqandently se[ected from the group constituted by H alkyl,

alkylene, alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, substituted alkyl, substituted
alkylene, substitited alkynyl, substituted aryl, substituted heteroaryl, substituted

cycloaikyl, substituted heterocyclyl.
25

[0006] In this patent, preferably X is O, R; is methyl, Rsa and Rsb are H; L is
NHCONH; A is phenyl; Ar is phenyl; but in this application no example describes the
substitution of Ar and its effect on the pharmacokinefics. ‘

30 [0007] One subject of the present invention are two compounds included in the
preceding application that correspond to the formula (1):



CHO and 15 in which X represents F or Q. These conpounds are of use
as synthetic internedi ates of the conmpounds of formula 20 (I). [0015] The

foll ow n I ri be the preparagion of the co ' rdance
W th thegi ‘r??/@n i@lﬁp?%se exanpl es are %ot limting a%@@?@‘*@ﬁg%
il lustrate the present invention. 25 Process for synthesis of the exanples
WO 2011/ 0011225PCT/ FR2010/ 051394 Synt hesi s of the am no-pyrazol e part
"SnC 2 2H20 / BON /20h at 20CCI NH, xi 'N Syntlgsis of the diaryl-urea part
Exanpl el 4-{343-(2-Chloro-4-trifl uqronet {yl _
phenyQur ei do] - 5-f | uor@benzyl ani no}- 1 H fyrazol e- 3- car boxani de
hydr ochl ori de H pensi fl.64 g(o?,. 48 of 4- {343- (2-chl or o- 4-

2 .

N N»‘H
H

~

H

in which:
5 X represents Cl or F.

[0008] The compounds of formula (I} may exist in the form of bases or acid-addition
salts. Such addition salts are part of the invention.

[0009] The compounds in their two tautomeric forms indicated below belong to the

10 invention:
F H H F 9y
N\l_rN CF, H H o
3
[ e
_ X
o BN o HN
HZN’“\(]% — HZNM

—N N—N
NH N

[0010] These salts may be prepared with pharmaceutically acceptable acids, but the
salts of other acids that are of use, for example, for the purification or isolation of the

15 compounds of formula (l) are also part of the invention. Among the salts that can be
used, mention may especially be made of the hydrochloride.

[0011] The compounds of formula (I) may also exist in the form of hydrates or
solvates, namely in the form of associations or combinations with one or more water
20 molecules or with a solvent. Such hydrates and solvates are also part of the invention.

[0012] Among the compounds of formula (I) that are subjects of the invention,
mention may especially be made of the following compounds:
- 4-{3-3~(2-chloro-4-trifluoromethyiphenyl)ureido]-5-fluorobenzylamino}-1H-
25 pyrazole-3-carboxamide and its hydrochloride;



trifluoronethyl phenyhureido]-5-fl uorobenzyl am no) - 1H pyrazol e- 3- car boxam de
in 50 mM of ethanol is stirred at anbient tenperature under an argon

at nospher-e. (35 mol ) of a solution of hydr i i.d.in

di et hyl et %&%1@??3% added dr opw se. 2The reaction n@’gﬁﬂ%@éﬁﬁﬁé cl ear
solution. After stirring for 10 hours at anbient tenperature, the solvents
are evaporated using a rotary evaporator under reduced pressure. The

resi due obtai ned i s ssbirkied iRA H i e M Rut es.
After filtration anjs{gr[?/i(%ﬂuér{r% %ﬁﬂg%/rgﬁlfet@p@%ﬁ%k{&ﬁ&%ﬂ@%@gﬁgrgﬁﬂ od-?g‘-i_{e
trifluor onﬂyﬁﬂ%ﬁérﬁﬁ@.ﬂx@mﬂ%]a@-ifslh)’dmb@ridsy-l am no} - 1H pyr azol e- 3- car boxani de
hydr ochl ori de are obtained in the formof pale yellow crystals. 10MS:
Retention tinme Tr (mn) = 1.01; [MH mz = 471; [MH nlz = 469

1H NVR (4000843 In pusodanceswitp thedingentios, itds Epssihigdo (phepmea thas, calmSoubidelnf 1 H)

R e R KRG

1 H 15 Melting point (Kofler) = 177C 4-{313-(2-C
hl or o- 4- t r i[091Rdrloriee kehemhesnwlich dolibed, s fritied cotppoarydsamnd the) reactants, when

H pyrazol e43;: ' Asol ut i 0(9. 5 mol ).of 4-{343- (2-chl oro-4-
trifluor oné%{f/%%g&@gﬂrdpgﬁ%%f@ 3 bSE%%%?%PH%%O?W#IB(% 5&%""" IS39[ A 4. di m
et hoxybenzeaenbiedel thenliteratidregor @de mayl he pleppredaadeotdirenesubipbonivdicacird i n
400 M 25 qf I I S e reflux for hpurs. After settling, the

t ol uene so%&#r@bﬁﬂﬁfg&g@ﬁépﬁﬁéﬁ??é?ﬁwé{oy%f)?rgap 86%‘?0()'%%8 §bmis diluted in 150
m of mdPhanol and 500 m of ethyl acetate. Then 500 ml of water are added.

Next the s i.gn. is.cooled, then basified with 100 nl  of. an aqueou

sol ution oﬁb%%dtlg)’s%?r&mgh G?W%eo(?('tfoaﬁ{ﬂfgtsA?'?%ersﬂjq?qt R4 thg jrentiy %rﬁstﬁﬁhase
i s extract edmpotidsofseiruiaeon of 400 ml of ethyl acetate and 30 100 ml of
nmet hanol . The organi c phjases are reconbi ned and washed with 100 ml of a
sat urated sodi umghl gri e solution, dried over magnesi um sul phate and _
concentr at Py B pressure to give a pale yellow solid which is
purified over OOE o 'Fca, eluted with an 80/10/10 (by vol une)

sol ution of d Tchl oronet hanef met hanol /aceton itri le:1.77

gof 4- (313- ( 2- cAt®r o- 4-

and
15

CF.

H .
Seglhs e Saat
/ N N/

F

in which X represents F or Cl.

These compounds are of use as synthetic intermediates of the compounds of formula
20 ().

[0015] The following examples describe the preparation of the compounds in
accordance with the invention. These examples are not limiting and serve only fo
ilfustrate the present invention.

25

Process for synthesis of the examples




trifluoronethyl phenyCQureido]-5-fl uorobenzyl am no) - 1H pyrazol e- 3- car boxam de
are obtained in the formof a white solid. 5 Ms: Retention tinme Tr (mn) =
4.29; [ MtH = S umFir in& = 469_1H NWR (400 m 4. 19
(d, J=6.7 &&&23’11’1'96@‘.]2?4 (broad m 1 H) .80 (broad d%@%"%%g

-7.11 (m 3 H 7.24 (broad unresolved m 1 H) 10 7.42 (dt, J=11.3, 2. 3 Hz

1 H 7.67 (broad d, J=8.9 Hz, 1H) 7.86 (broad s, 1 H 8.44 (d, J=8.9 Hz, 1
H) 8. 70 (broadsySnedis drthe Bundvrkdiip@ad s, 1 H) 12.57 (broad s, 1 H Melting

poi nt (Kofler): 220C 154-{313-(2-Chloro-4-trifl uoronethyl

phenyCQur ei do] - 5-f | uor obenzyl am no}- 1

H pyrazol e- 3- (2, 4-di me& haxybenzyl am de). 200 Asol utionof 10 g(32

mol ) of 4- ani &t pyr *1 e W e Be Brsy PPl @y bgtr o Jq%&r‘f% 9
m (35. 2 mmole di 1 Sogry pyl et hyl am ne BOF mM of tetrahydrob ri*

stirred at anbient tenperature under an argon atnosphere. 3.85 g (35 nmol )
of magnesi um sul phate and 12.70 g 25 (35.2 nmmol) of
1-(2-chloro-4-trifluoronethyl phenyl)-3-(3-fl uoro-5-fornyl phenyQurea are
added. The reaction m xture is then heated at reflux for 14 hours. The

m xture i s thegmeasleg da@.ub then 10.08 g (160 mmol ) of sodium

cyanobor ohydri de are slowy added. After stirring for 12 hours at anbient
tenperature, the mixture is concenjrated to dryness using a rotary
evaporator. e gumobtaimsd i s swilred withy 300 M of water 3@

of an aqueous ot 3 OH s@vum_hyﬂdmoxl W‘gj‘rhl SEHEHERsi 0 Sost E.ed
for 30 mnutesywith 1 L 1 L of chl or omet haneg, After Filtration thrawgh No. 3
sintered glass, the solid obtained is rinsed with 2 x 500 mMl of water then
dried in an oven under vacuum at 40C. The solid is then recrystallized in
800 m of nethanol, at high tenperature, to give 8.3 g of
4-(3-[3-(2-chloro-4-trifluoronethyl phenyCQureido] - 5-

fl uor obenzyl am no}- 1H pyrazol e- 3- §(2 4- di nmet hoxybenzyl am de) in the for m of

a white powd B Whi Retent|qnut|nre Tr (ts Seu /], 97; |m+ir4y I‘ISItHZ =
[MI-1]- mgg—"m —"-HA%ﬁ—@ﬂﬁ NV ;
H)
2 3

(s, 3 H 3° (s,"‘us 9% 6.7 Hz, 4.33 (d° Hz
(broad t, J=6.7 Hz, (dd J=8.3, 2.3 Hz, 10 1 5
Hz,lH)680(broadd =9.6 Hz, 1H)704(broadsl 708(s 1H)
7.10 (d, J=8.9 Hz, 1 H 7.43 (dt, J=11.4, 2.3 Hz, 1 H 7.67(broad d, J=8.9
Hz, 1 H) 786(broads 1H 794(broadt J=6.7 Hz, 1H) 8.45 (d, J=8.9
Hz, 1 H 8.62 (broad unresolved m 1 9.79 (broad unr esol ved m 1 I—Q
12.60 (broa dAPt%SnTrlesfoI ved m o H) 15 t| NOe QL RNeo(Kof | €r) 1 dBBC
201- ( 2- ChLar 4T FFTHT uora - 3-(3-Tluoro: sjor“ h%j_%& cl
Examplel
5
4-{3-[3-(2-Chloro-4-trifluoromethylphenyl)ureido]-5-fluorobenzylamino}-
1H-pyrazole-3-carboxamide hydrochloride
H—ClI ch
‘g_S ‘Q )—N
10

A suspension of 164¢g '(3.48 mmol} of  4-{3-[3-(2-chloro-4-
trifluoromethylphenyl)ureido]-5-fluorobenzylamino}-1H-pyrazole-3-carboxamide in

50 ml of ethanol is stirred at ambient temperature under an argon atmosphere. Then



CHO A solution of 33.15 g (92.68 mmol) of
1-(2-chloro-4-trifl uoronethyl phenyl y3-(3- 25 cyano-5-fl uorophenyl)urea in

600 nl of r ran is stirred at -10C under an argon._ at nosphere.
Next, 230 Wb(@qiﬂéﬁ i on of diisobutyPal umi ni um hydr P@i‘?Fﬁzoaomsqm

concentration of 20%in toluene are added with a regular "dropw se" action.
The reaction mxture is stirred at anbient tenperature for 12 hours. Next,

an additional .8 i y i Qi ' ' at -1QC, After
atirring 1o ma Raumd) of e gARETMAE SN SBNT BuBf I Me st &
concent r at debpvised The esasctions meglium becamas @ vlaposaiition. Afteratiding foo1@hogsatt hi ck
oil to whi 3 i 0 0 | C i d are slowy added,
while sti r%P]r?g&(?‘f%g%sra{suggntglggsr??‘%&sg% rr?e%"#@%‘%ﬂ%%b%& % esVSP?réqusuqu%n
di | ut ed i nreduce8O@esduraf The hhekidae edtasieedirisl dtired dingshimt of odliethybrethies wAShed
with 608 gbn%utgssat urated sodium chloride solution, dried over nmagnesium
[

sul phat e, I't'eréd, concentrated to dryness using a rotary evaporator and
dried in an oveAftandtitraticec uand adry#@C inn aor deent o1.§igv eof2 U-EB[ 3¢ 2athloro-4-

1-(2-chlorQzA-trif [ hyl nyl)-3-(3-. flyoro-5-farnyl phenyl)urea in
the form o?r ﬁ@oéog?ll eéﬂ“@@ﬁ%g@ﬁrsﬁ’ﬁﬁg‘ﬁ@@%%ﬁ%?% I BYETIR 'Gr%b%?i‘%‘%(e = 4. 86;

[ mtHy ni t z hyd@6Hlprideharelbbtairred=n &9form of pale yeliow crystals. 1H NMR (400
MHz, DMSO-d) 8 ppm 7.35 (ddd, J=8.4, 2.3, 1.8 Hz, 1 H 7.67 - 7.75 (m 2 H)
7.78 (t, J=1.8 Hz, 1 H 7.88 (d, J=1.8 Hz, 1 H 8.45 (d, J=8.8 Hz, 1 H) 10
8.72 (brdad s, MIHReSliBn (iche T&thir =Hz01; MMM 20z 8470 bINveBiY nBz =J6B) 1
-(2-Chloro-4-trifluoronet hyl phenyl)-3-(3-cyano-5-fl uorophenyQu rea CI CN
15 A solution of 15 g (110.2 mml) of 5-fluoro-3-cyanoaniline in 150

m of th et r ahydr Of (R (409 NZ, IDNGGO) 5P 2130 (§, 216,80 WrBadl8ARIY. @ P22 BIPN
at nosphere

2-chl oro- 47 t%e@’h?grlsc?) @)Wﬂ é)?lliﬁ I%'i%s gﬁ%@ﬁoér%ﬁded'al&é@dﬂz-'ﬂﬂé) t-8a&mead snkdi um

is heated &) siefdux=gdPHz31 HPBIBI (bldad ntONGETY. 1 AlRead @, dyness using a 20
rotary ?vapor ator. The solid residue obtained 1s recrystallized at high
terrperatﬁre in 60 mM of ethyl acetate in order to give 33.25 g of

1-(2-chloro-4-t Mefting%m'{*/g{&hél')mwl#@ - 3-(3-cyano-5-fluorophenyQurea in the
formof a white solid. . Retention time Tr (mn) = 4.97, [MtHr: niz = 356
25 Melting point (Kofler): 286C 5-Fl uoro-3-cyanoaniline is a comerci al

product . 4-{3-[3-(2-Chloro-4-trifluoromethylphenyljureido]-5-fluorobenzylamino}-
1H-pyrazole-3-carboxamide

CF,

0
H
HN N Oi @
. N
N H
H
F

20

A solution of 59¢ (9.5 mmol) of 4-{3-[3-(2-chloro-4-
trifluoromethylphenyl)ureido]-5-fluorobenzylamino}-1H-pyrazole-3-(2,4-
dimethoxybenzylamide) and 4.5 g (24 mmol) of para-toluenesulphonic acid in 400 ml

25 of toluene is heated at reflux for 2 hours. After settling, the toluene solution is
separated from a yellow gum. The gum is diluted in 150 ml of methanol and 500 mi of
ethyl acetate. Then 500 ml of water are added. Next the solution is cooled, then
basified with 100 ml of an aqueous solution of potassium hydroxide (10 N). After
settling, the aqueous phase is extracted with a solution of 400 ml of ethyl acetate and

30 100 ml of methanol. The organic phases are recombined and washed with 100 .mi of
a safurated sodium chloride solution, dried over magnesium sulphate and
concentrated under reduced pressure to give a pale yellow solid which is purified over



304- Ami no-|1 H pyrazol e-3-(2, 4-di net hoxybenzyl am de) hydrochl oride WO
2011/ 00112210PCT/ FR2010/ 051394 - A suspension of 6. 12 g (20 mmol ) of
4-nitro-1H pyr le-3-(2,4- dinet hoxybenzyl am de) in 340 of ethanol is
stirred at ‘&ﬁhﬁ@ﬂ{‘ﬁﬁi erature. Next, 5715.89 (70 nmol )PCH?IF'F?wQé@ﬁ"é”Inge
di hydrate are added over 5 m nutes. The reaction mxture is stirred for 14
hour s at anbi ent tenperature, then concentrated to dryness using a rotary
evaporator resi ob ed stirr of, an_agueou

. & Qtd% é@l‘eﬂ ltﬁ éd EfﬁgW aCE @ﬁd W% Spiu I AHSIT O\t

sol ution s ted w | urrhy rogen car
di chl or orretdmite‘omthaeelrrmlnaddla@tomﬂnb or gani® ghaseof s ex4{&{3-dchibroht-2 x

i th 150 i an SRFEREN Dol Rs o R G RE T BB B AP o1 o

magnesi um saptghed ie.theMarmrof aovidtersbliat i ng using a rotary evaporator, 4.57 g
of 4-am npo- 1H pyrazol e-3- (2, 4-di met hoxybenzyl-am de) hydrochloride are
obtained™in the formof a solid of purplish colour. 15 M5: El: [n. mMz =
276; base peak & Retdsiibn time Tr (min) = 4.29; [M+|—ﬂ_l1-'rﬂ1/zM\R1(,{l‘@®-I]'l\7Hz,= 440 d) 8 ppm
3.73 (s, 3 H 3.81 (s, 3 H 4.31 (d, J=6.2 Hz, 2 H 4.56 (broad unresol ved
m 2 H 6.46 (dd, J=8.3, 2.9 Hz, 1 H 6.55 (d, J29Hz 1 H 7.06 - 7.13
(m 2 H 7.84 (t'HNMR. (ZOWHZJ,DN)SCM) 8@ptba.asdd uFHBG?SHIZVIEdi)IElTAﬂ{bl'@acQ@z hel ting

N IO e

(it Eyd car1lmgcﬂ 4zqdﬂe1=dn13ydr3a{1>_§ a7 . aﬂ(b’iaacgd(.?:l@fgmm 2178'6 broatds 1 H 8;;4 (drTb t
ydr oxybe ormamide is stirred at anbien
t enper at urepé% 819(3)(;66850%%"8&9%@9 S di We*t%%%ﬁ%l dM ne are added,

then 10.29 of 4-nitro-3-pyrazole carboxyllc acid are added in small
ortions. After hours of stirring at anbient tenperature, the reaction
ﬁedi umis poureﬁ?ﬁ’ﬂ%"%d"ﬂ' erhRe0dt er . The suspension is filtered, then
washed with 2 x 250 ml of water. The solid obtained is dried in an oven
under va%cuum at 40C in order to give 18.58 g of

4-ni tro-1PH pyr af'o{3eL33(2(°iﬂarqaﬁréfétr&mm%haﬂphw*l%?ldphfvtfh@r¢laﬁwlﬂm-ao}m| te
solid. 5 1H-pyrazole-3 (24-d|methoge%é}‘|¥%a% g Mz, DVMSO-d) 8 ppm 3.75 (s, 3 H)
3.80 (s, 3 H 4.35 (d, (dd J=8.3, 2.4 Hz, 1 H) 6.56
(d, J=2.4 Hz, 1 H 7.21 (d, J=8.3 Hz, 1 H) 8.71 (broad s, 1 H) 8.88 (broad
t, J=5.9 Hz, 1 H) 14.13 (broad unr esol ved m 1 H 10M5 (ES+/-) Ret enti on
time Ti (mn) =3.23; [MtH mz = 307; [MH mz = 305 Melting point

(Kofl er): 192C 4-nitro-3-pyrazol ecarboxylic acid is a copfrerci al product.

% e 4
-{S"HJS_SN 3
g "\ 4 )‘N cl
Io \\___l N.H, __\ N H
F

A soluton of 10g (32 mmol) of 4-amino-1 H-pyraéoie—S-(2,4-
dimethoxybenzylamide) hydrochioride and 5.9 ml (35.2 mmol) of

20

diisopropylethylamine in 300 ml of tetrahydrofuran is stirred at ambient temperature
under an argon atmosphere. 3.85 g (35 mmol) of magnesium sulphate and 12.70 g
25 (35.2mmol) of 1-(2-chloro-4-trifluoromethylphenyl)-3-(3-fluoro-5-formylphenyl)urea
are added. The reaction mixture is then heated at reflux for 14 hours. The mixture is
then cooled to 25°C, then 10.08 g (160 mmol} of sodium cyanoborohydride are slowly
added. After stirring for 12 hours at ambient temperature, the mixture is concentrated
to dryness using a rotary evaporator. The gum obtained is stirred with 300 m! of water
30 and 300 mi of an aqueous solution of sodium hydroxide (1N). This suspension is
stirred for 30 minutes with 1L of dichloromethane. After filtration through No. 3
sintered glass, the solid obtained is rinsed with 2 x 500 ml of water then dried in an



Exanpl e 2
4-{343-(2-Fl uoro-4-trifluoronmethyl phenyCQurei do] - 5-fl uorobenzyl am no} -

1H- pyr azol X de hydrochl ori de Asuspensi onof 1.85 0. 40
mmioglof 4-{%@ 2@3 @ﬁ 'E#Bo Y P PCT/FR2010/051394

trifluoromethyl phenyl)ureidol-5-fluor obenzyl am no) - 1H pyr azol e- 3- car boxam d
ein 25 40 M of ethanol is stirred at anbi ent tenperature under an argon

Gi oyl et e ooy eBun 24T phaond s lie b flzed BB SY leufiict 4" car

sol ution. Aighetlemperatutentp dive 82 ghm‘ulf &-B&(Zauhr!mr@mtnmtmnqnaetaylplnmyl)ui‘&dcﬂ@l— vents

are evapor r essur Th

resi due ob?lg(?%eg I'S sﬁ?rregpr&&%g’p@ f&%ttﬁ)&@f%zplggﬁﬁagrm%% ‘goa hﬁ%t es.
After filtpawden and drying in an oven, 1.75 g of 4-{3-[3-(2-fluoro-4-
trifluorgmethyl phenyQurei dol-5-fl uor obenzyl am no} - 1H pyrazol e- 3- car boxam de
hydr ochl ori de are obtained in the formof pale yellow crystals.

1H NVR (400 Mz MEDAsGrdi6h ti&ep'bM)zm.Q's,[N&Hﬁ)mlﬁF1(El.4l—l—L]}=Fr9266Hiz, 1 H 7.08
(s 1H) 7.18 (br. s., 1H 7.23 (s, 1 H 7.35 (br. s., 2 H 7.42 (dt, J=11.3,
2.0 Hz, 1 H 5754(dJ88Hz 1 H 769(dd J=11.2, 1.5 Hz, 1 H 8.41
(t, J=8.2 Hz, 1'HINMR 9900 BIHz1DMBEdES phrs:, 3.13 W), 3V 3.BeYgrE H m19l(ﬂEJ%7(m n)

AR e e e R

H( %r ggooe 13—1)0@55)(ugaﬁemHz 0| HPNBO/( broaeudl\ifay gHY 1 HiH7.045p88lsUt '!-9@(582?9 3
g

trifluoro tfl)ir&/{ i%i%ygﬂ ﬁﬁo ﬂg%‘ll%u@? of5dhy Panfindh Hh LSh(Preasot.e 8. bzl

di net hoxybei)ﬂy&seal(brd@d sand4)17954bg>aea2J2@ 77ME! 9 Hfa. 453(@ Jeelguaaﬂew phepi C
acid in 20,600 nm of §|U66I %ated at ref|ux for hours. Afte
settling, H8¢ HniesAkedahut Hb - 7es(bigdaynipsriva: '6‘m1a[")y@ @Q)Wr@%ﬁirpnrﬁﬁéwg‘ﬂlm is
stirred fom,2 Mpurs in 280 nl of water and 100 ml of sodi um hydroxide (10
N). The Suspension is filtered. The solid obtained is rinsed with 3 x 350
m of er then dried in order to give a creamsolid which is purified
over 350 g of silica Iuted wth a 95/2.5/2.5 (by volune) solution of 25

di chl or onet hane tontbLile:3.85 gof 4-{313-(2-fl uoro-4-
1t (RSRHOIEE E

I er

20 1 -(2-Chloro-4-ti'ifluoromethylphenyl)-3-(3-ﬂ uoro-5-formylphenyl)urea

A solution of 33.15 g (92.68 mmol) of 1-(2-chloro-4-triflucromethyiphenyl)-3-(3-

25 cyano-S-fluorophenyljurea in 600 ml of tetrahydrofuran is stirred at -10°C under an
argon atmosphere. Next, 230 ml of a solution of diisobutylaluminium hydride at a
concentration of 20% in toluene are added with a regular "dropwise" action. The
reaction mixture is stirred at ambient temperature for 12 hours. Next, an additional

80 ml of diisobutylaluminium hydride are added at -10°C. After stirring for 14 hours at

30 ambient temperature, the reaction medium is concentrated to dryness using a rotary
evaporator in order to give a thick oil to which 500 g of ice and 100 mi of 100% acetic
acid are slowly added, while stirring. The suspension obtained is filtered. The solid is

then diluted in 2 x 800 mi of ethyl acetate and the organic solution is washed with



~trifluoronethyl phenyQurei do] -5-fl uorobenzyl am no} - 1H pyr azol e- 3- car boxam de
are obtained in the formof a white solid. NVR (400 MHz, DVMSO-de) 8 ppm

4.18 (d, J 5.68 - 5.77 130 H 6.80 1H 7.01
7. og (br VVE"Q%%DP«% 04 (s, 1 H 7(316 9(s, 1H)H) 7, 24( %EF?F?OW@SWQ‘{;D 40

(dt, J=11.4, 2.0 Hz, 1 H 7.54 (d, J=8.3 Hz, 1 H 7.69 (d, J=11.5 Hz, 1 H)
8.41(t,J84Hz 1H 892 (br. s., 1H 9.40 (br. s., 1 H) 12.55 (br.
s., 1 H t ( 5 mz =
353 ol i o008 ol defateh ol i fhdbse scﬂut%% okl Bt hagresilne sulplibd

4- { 313- ( 2- Alterer oconcemtidiedity dyredsyUspigemya@eny eivapdrator Bihd dried Bnarydveem uraler

1H pyrazol t e I of .11.40 ¢
(36, 45 o5 3 ARG RV REGSY ABAEL 1o gmore By >

hydr ochl or Ifld@osﬁafmrmfllplaeraﬁurda if #@. fom ofre phieqkliay pswgeropyl et hyl amine in 360
m of te rahydrofuran is stirred at anbi ent tenperature under an argon - .
at nosphere. 4.35 g (36.45 mol ) of nmagnesi um sul phate and 13.80 g 15 (35.2
nmol ) of MS: Retention time Tr (min) = 4.86; [M+H]' m/z = 361; [M-H] m/z = 359
1-(2-fluoro-4-trifluoronethyl phenyl)-3-(3-fl uoro-5-forrry| phenyl )urea are
added. The reacti on mxture is then heated at reflux for 14 hours. The
mxture is then' mmmmam%comsmem A dprt & .35 (dt82/25H4,718] .8 ¢z, $04hi LGT -

CLanoror or T B 2 AR B L RV afE e B P O

evapor atior 8.7P(erogdr®, obt)@i 9eed, 1s1.8 Hz/ 1 e 10io7hbréad st Hyf water 20 and 500 m
of a solution of sodium hydroxide (1N). This suspension is stirred for 1

hour, then filtered through No. 3 sintered glass, the solid obtained is
rinsed with 3 X1E(.@Q:m$roai-tﬂmicﬁbmeimﬂadwl)esi(3 By#Hb-SfRBropHeyARUUM at 40C
in order to give 22.45 g of

4-{313-(2-fluoro-4-trifl uoronethyl phenyQurei do]-5-fl uorobenzyl am no} - 1Hpyr a
zol e- 3- (2, 4-di net hoxybenzyl am de) in the formgf a pinkish solid. 25

1H NVR (500 M-z, DVBO-d6) 8 ppm 3,73 (sk 3 H) I13.81 (s, 3 H) 4.18 (d, J=6.3

Hz, 2 H 433(s 2 H)-5.70 (t, J&® Tl .47 (d, J=8.2 Hz, 1 H) 6.55

(s, 1 H 6.79 (d, .1=9.1 Hz, 1 H) 7 (301 e7 - 7.12 (m 2 H) 7.41

(d, J=11.3 Hz, 1 H 7.53 (d, J=8.2 8 1H 7.68 (d, J=11.3 Hz, 1 H 7.95

(br. s., 1 H-8.40 (t, J=8.2 Hz, 1 H '9.25 30 (br. s., 2 H 12.52 (br. s.,
H  Mebting point (Kofler):152C

1

1- 2Fluoro4tr|fluro t hyl phenyl)-3-(3-fl or05for | phenyQurea 5 CHO
A gol ution of 1% 9@! i g P %3/ %gfnol)( of 5- uoro 3—cyanoar1rr¥hn% in y150 ml of
1-(2-

f 1 uor tbtl‘hhwﬂofdrawi@éfﬁiddyétrﬁmmhmanﬁ)arat@'}éaﬁﬂe5aﬁ | gBroRRRYhAd! Raxt N 150
m of tetr zdro{ n t|rr under an 10 argon at nosphere. Next,
86 m of a |fﬂ't %f‘.%f“"ﬁP ?’Wraﬁiﬁf"r‘ﬁrBWPH‘}’lE’PPEDé'S%‘%VHQa@o@fEéﬂdﬁﬁt| TB® of

20% i n hexaation tedflfes wuattdsu 8 reRGUTART3 Nk O MEhSBnc@fidido s /N
m Xt ure |s stirred at anbi ent teHl)Jerature for 12 hours. Nex an addi ti onal

60 m of0dfFRYRYBYPRIUNT e SAlchirsidugebinied Ffearvatalizedat mhéemgﬂawranrg for 3
hours at agbinfing ettfITBEStEUR BrddriE givea®s 298 MBARUMArS-4GAMBRAHERYBHeryD-

dryness usi g a rotary 15 evaporator in order to give a thick oIl t'o which
500 g of i Gd &M@fﬁ%‘értﬂuaﬂopawﬂ)emlaéfmoe“&é?dvh&?éo oWy added, while
stirring. The suspension obtained is filtered. The solid obt ai ned i s washed
with 4 x 150 m of water, centrifuged and dried in _an oven under vacuum at
40C i n order toMg ﬁ@teﬂgoggmg T(ﬁf(m![UEZ‘LW UMBT 40vz 7 BBBor onet hyl phenyl ) - 3- ( 3-
fl uoro-bgfornyl phenyl)urea in the formof a pale yellow solid. 20

1H NVR (400 MHz DIVBOtle) 8 ppm7.33 - 7.38 (m 1 H 7.57 (d, J=8.8 Hz, 1
H 7.69- 7.75 (Meltlzgmpm? hafler)s286°CH) 8.41 (t, J=8.3 Hz, 1 H) 9.05 (br. s.,
1 H 9.65 (s, 1 H 9.98 (d, J=1.7 Hz, 1 H

5-Fluoro-3-cyanoaniiine is a commercial product.

30 4-Amino-1H-pyrazole-3-(2,4-dimethoxybenzylamide) hydrochloride



25M5: Retention tinme Tr (mn) = 4.62; [MH mz = 345; [MH mz = 343
Melting point (Kofler): 247C

1- (2-Fl uorqQ;4-1 1, met hyl phenyl) - 3- ( 3- cyano- 5-fl uorg rea_ WO
20111001123%@@‘/1%%%/ 051394 CN % A sol ution oﬁ’%@%@ﬁ(%% mol )
of 5-fluoro-3-cyanoaniline in 90 m of tetrahydrofuran is stirred at

anbi ent tenperature under an argon atnosphere. 4.3 m 5 (36.14 mmol ) of
di phosgene are added dropwi se then 30 nl (135.54 mmol) of triethyl am ne.

After refluxing in the reaction mixtur® for93 Rauge, a solution of 7.10 g

(39.64 mmol) of 4-am no-3-fluorotrifl benzene in 10 m of

tetrahydrofuran is slowy added. | Uk iNsmai nt ai ned for an additional
into 100

2 hours. The mediumis then stirre of water, then extracted
with 100 mM of ethyl acetate. The organic 10 phase is washed with 100 m of
a saturated sodiumchloride solution, dried over magnesi um sul phate and '
concentrated to Adrysuspansiosi ngfa 6.42ary (Bvmpwi)at of . dFhigrostH-pgrazsisizdaet-
obLained | uhShNTRkAES B adt Alof SMBRAA Yifed B ARotht RineRLAING, ' € 11
1- (2-f 1 uér d68 g r(7vd hunaot p ok tih yhjzhida \dihydeaté Bare aided Dvet Ganiamaenykairesction t he
formof a cr.eam %oltj d.d f15 h t ambi ¢ 1|_t| NVR %%0? ) O ds)
ppm 7. 47 (dMYLSREd 1T 14 hourgat ambient deraperaturg, then sopcenirated fo gryness g
7.75 (m 2 using8a Barftevageratof. Fhe rebiddp dhtdifed rstirred with 340 Al &3ar( Bjuects, 1 H)

M5: Retentiop.tine Tr, (m. =.1.1: [MtH: mz 341. 20 t] oi nt

(Kof l er): 285N Saturate&ﬁﬂp%?m%@réqent ﬁ%rbi)'?ﬂi%rf’féoﬁfodpggtgﬁgﬁfop%%ma”e-

i nhi E@ tors Aﬂ;er eamin_grthh@mgganﬁe@gas'mmxﬁamﬁh i >bY_5@n'lef1'di|&ﬁ!lordﬁ%@fédh'iﬁé ITi e2
are kingses for ich the products o e inyention e particularly
oot ul a0 ratls PRAE asm Tr@riangh fedhed Win B it ot iodi whuetn o e
gi ven bel owoluibiR dtlaRdfidd rase mayesiimDeaphate Ragieptcohdsnt@tit® Usigva asaryEGH- R2
(Vascul ar Endot hel i al 4cy)wth Fé\ct 04; Recept or Z%J, iz n%i nly expressed in
endot hel i al®VERPAON Thi% B9 r efbpt SHeBNYg-PHEZYP SR d-deHionyRareriemidelct or
VEGF, and thumchiefideareambtainéd mnbéfurinl (7 soligBAburpRMi icyr. Vi a the activation
of its intracellular kinase domain. The direct 1 nhibition of the kinase
activity of VEG--R2 nmakes it possible to reduce the WO

2011/ 004%2216PCT/ FR2010/ 051394 phenonenon of angi ogenesis in the presence
of exogenous VEGE (Yascul ar Epdothelial G owh Factor) (Strawn at at,
Cancer Research,ﬂl:s_tgai/ﬁv’i‘i‘?z.‘%,;bﬁ‘?%@ﬁ@‘f MErY1 This process has especially
been denonst r at éd NMR RE00VIER; BRIBLLRS e 78 [(guek) Q.fsﬁ&,,sﬁr’;la.%r(ﬁ?gé@@rch,
1996, vol. 56, p.1615-1620). The VEG-- receptor’ 5 appear$ to have no

ot her functiZens kf-88ifread vargsolvehm. ZsHbe ARHed (mBth 2t91g7-,a‘hgi) 6Pdnide Ja2Bi vi ty
of VEGF. | qAaqqhtasa ¢ [ Harl =60l 19 14NNt i | ny
process, recent )re(?lh tzsgrﬁ’g%ggt?%?h(gfl ?%ﬁéﬁﬂ?%ﬁ%@%@ﬂ l\9/1I£ cegﬁrﬁ’r? g’&t es

t onar ds Phe survival of tunour cells after chenot herapy and radi ot her apy,
under | i ni ng the Mpmirgidiral(Bsannengsrcof KDR inhibitors with other agents (Lee
at at Cancer Research, 2000, vol. 60, p.5565- 10 5570).

8

4-Nitro-1H-pyrazole-3-(2,4-dimethoxybenzylamide)

o/ o O‘,N*.o-
NM
H W
25 H

A solution of 14.65g (76.4mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide dihydrate and 10.32 g (76.4 mmol) of 1-hydroxybenzotriazole in

50 ml of dimethylformamide is stirred at ambient temperature. 11.7 g (70.03 mmol) of

30 2,4-dimethoxybenzylamine are added, then 10.2 g of 4-nitro-3-pyrazole carboxylic acid
are added in small portions. After 16 hours of stirring at ambient temperature, the



Ti e2 Tie-2 (TEK) is a nenber of a famly of tyrosine kinase
receptors, which is specific to endothelial cells. Tie2 is the first
receptor w r Qsi ki nase activity for which both the agoni st

(angi opoi Mﬁzwyﬁﬁﬂ%% 1), which stinulites the 15 aut BERESHIPHSABIDN of
the receptor and cell signalling [S. Davis at at (1996) Cell 87,
1161-1169], and the antagoni st (angi opoietin 2 or Ang2) [P.C. Maisonpierre

at at (199 i 7.1, - n jopoietin 1 can have a
ayner g\ st 1 LsToRI0dr i€ penbac ko BBl Renef, B 8RR o s B B

[ Asahar a Twasi@d with Res250(rbl0 8jat&r33he@ 46ld otitainedkisudried rpan bvemarsieandcuum

t ransgeni c ipul at.l. ons. . exp i 0 i r.of . Angl | ead. to
animal's thd prcg}sﬁ e%?beg&s%ﬁ% A%Igggt o{iﬁﬁgi"lg?ggf%giz'%ﬁ%ﬁwo eQFﬁ?T%g)
Genes Dev. irBthe I@8veofl:0@BiteasulidC. Sun (1996) Cell 87, 1171-1180]. The bi ndi ng
of Angl Lo its receptor |eads to autophosphorylation of the kinase domain
of Tie2, "which is essential for neovascul arization and al so for the

recr Iui t melnlt and "H INMR 8400 mz,owaboa)_dsb POBSEY S (M3t H) %be (e Hw._taasw%&tg (rjmot h
nuscl e ce ; ~thes enonen nt ri bu owngr t uration an

Stabi 11ty 5 2HD SRR ol et brood Wess e A . W L8h i oked . 58 1007)
Sci ence 278,719brd2dk, 11H)®.88 (bedad(t1 359 H2; 1 &) Ha.13l(pnéad unrekBed &, 139)72- 2078
and Lin P. (1998) PNAS 95, 8829-8834 have shown an inhibition of tunour
growm h and vascul ari zation, and also a reduction in |lung netastases, during
adenovi f@l i nf ettS (GE%s-/pRetenfiectiine s (o) FE2% VY @l/k ¢1307; b bhimz of 305 e- 2
(Tek) into nodels of nelanoma and breast tunour 30 xenografts. For the
reasons that follow, the Tie2 inhibitors may be used in situations in which
neovascul ari zat Meiftingrpoam (Kaflgene@2PS t akes pl ace i nappropriately, i.e. in
cancers in general, but also in particular cancers such as Kaposi's sarcona
or infantile haenpangi oma, rheumatoid arthritis, osteoarthritis and/or its
associ at ed pai né-ndfo-8-pitaacteedrooyylidasidas e sommerdia praduest | ne such as
haermrrtfsgi c rectocolitis or Crohn's disease, eye pathol ogi es such as
age-rel ated macul ar degeneration, diabetic retinopathies, chronic

i nfl ammati on angxampld 2si s. Angi ogenesis is a process of generation
of new bl ood capillaries from preexisting blood vessels. Tunour
angi ogenesi s (formation of new bl ood vessels), which is essential for
é unour growt h, iésilte,qisgz»lmm;gggtrifher?gsﬂglﬂr?g)yf)gﬁgd]gs-ﬂﬁlgmﬁgggam{g%]g |

i ssem nati gn ogene ) ; ; -9; t. : an;
1(1): 27- 3159I_-p3$razo e~ 'WPQ"?TB'(S\?%%‘PQ& ion is due to the migration and
then thegproliferation and differentiation of endothelial cells under the

i nfl uence of angiogenic factors secreted by cancer cells and stromal cells
(Recent Frog. Horm Res. 2000; 55:15-3%—85-6). 10 ,ffe angi opoietin 1/ Tie2
receptor system plays a predom na e in the ration of bl ood vessels
by allow ng the recruitnent of e elia c S to stabilize the
vessels (Cell. 1996 Dec. 27; 87(7)7 X6 Pegint YFrog. Horm Res. 2004;
59:51-71). Thus, it has been shown at mnistration of the soluble
reconbi nant -form of the extracel lul & ddmain of the Tie-2 receptor (exTek)

i nhi bits tunour 15 angi ogenesis in nodels of mnurine tunours, and al so
nmetastatic growh (Pengnian Lin, Jake A Buxton, Ann Acheson, Czesl aw

Radzi ej ewski, Pgter | sonpi.err or ncopoul | Lh. M
Channon, Laura % I—lgl%gep@ér?k &Jf Deﬁﬁ? S‘;LHJ‘;%%&%?)E @orggs'éﬁgi'tk&r?#'e
Pet ers, Pr tdluoidandthyiuietyh8eido]-&80orobo8siarsiho2 1M -p9aa8le-:3-&8B@«aBde Ceciihi a

W cosandt a 80T B RERRIHE Parld idSete el A Pl blR: Treno0

Jul ; 53(7) 2080048)mmdblh ok adediitehi afl hyokebdhdoricnaddilirt dicthyl etheml &t)iave aukiedi e- 2

activate o] 3-Kin t of p42/pda th i,hvol ved.in cell
prol | fer at Pipiisa T SRafed Meaf prdrdhd HBE T BleNAAKS TS 1 TR 5 R06 Apr
14; ahead ambpnit hémperatupat theespivenisohneeevaporgied using | = notatyosvwapartorviider

(Laura oo o=t The aSiple Sefteh i R, Toach ML ot FRSBANS e

2004 Augo BpnZ@@ed): 167-77), a transduction pathway known for its

i nportance in cell survival. The addition of exT sal. ubl t or, of
Tie2) inhibits ?h%r Fftan Ganc, rahyd, e aBuIoggn'ofﬁi%éotoke?i{g][é'g%ﬁﬁ %
Matri gel ( @iciotansethibramyl)urdisibpsdlib@bShrainc)-tH-pyragbled-carboxapilile Federi ca
Felicetti, Alessandra Care and Mario P. Col onbo, Cancer 30 | munol

| mmunot her. 2004 Jul; 53(7): 600-8). These studies indicate that the Tie-
2/ angi opoi etin systemis necessary during the first stages of formation of
vascul ar buds in adult tissues and that one function of the Tie-2 receptor
is to increase the survival of endothelial cells during the formation of




stinmulates the proliferation of |ynphatic endothelial cells and al so

| ynphangi ogenesi s 35 (devel opnent of new | ynphatic vessels), a favoured
access path static growth (Tohru Mor i sada, ichi QG ke

Yoshi hiro ét?[o?gf%ﬁ Urano, Masaki *Akao, Yoshi aki Fﬁ?@ﬂﬁ%?@ﬁ%ﬂn tsu
Maekawa, Yoshishige Kinmura, Masako Chnura, Takeshi W2011/00112218PCT/F
R2010/ 051394 M yanoto, Shiro Nozawa, Gou Young Koh, Kari Alitalo and Toshio
Suda, Bl oog, d%@ﬁlﬁrmﬂé’&e%taﬂ%hjr@%forrﬂ%néalégkllow grystals Among the enzymes that

have a rol eI n angl ogenesi s made of PDGFR13 (Guznman
and Laurence H Hurley, Univ. of Arizona, Mlecular 5 Coning of the Human

Gone Expr ossi on: B CHOUAROToEBHAE b 24 LRI &5 BunPo 8% e BT ).

FGFRL ( Somds AHETH@UbMs. B HEDR s, 1AHY 7S (Br G e2 i) 7MY (HoW=BK 3| aIHRS1 H)

Ni chol as -C,Tur nef.. t.h i nge,,3 P an O, ElI] d Jorge S
Rei s- Fi | ﬁo_{%C@QTB%%|1fﬁ&#?%oaldgqﬁ?eégﬁ%céﬂ%f%%hhslaaz %6 tE’p §?ﬁ§g‘@nfc in
situ hybri d)®£84 sn1 &al ysis; FLT1 (Shi buya M (2007), "Vascul ar endot heli al
grow h factor receptor-1 (VEGFR-1/Flt-1): a dual regulator for

angi ogenesi s", Angiogenesis, 9 (4): 225-30; discussion 231 and VEG-R3
(Tanela, T. et MS:Retentibn timeVIE@RIR) 3 GopgMesies/zanmgsogeni ¢ sprouting and
vascul ar network formation, Nature 454, 656-660 (20058). 15Angi ogenesi s
processes also play a predominant role in the progression of nunmerous solid
t umour s 10Fur t he Mutting, poirtt (Kefier pEINC shitndeddhddositiBg) pr obabi lity of onset of
net ast ases i ncreases very greatly as the vascularization of the primry
tunmour increases (Br. J. Cancer. 2002 May 20; 86(10): 1566-77). The

potential rol e ai3gsqaFyicreenirfiuesanbthyighdmsllinsadRefasdbeneRhmims)-has al so
been docunented. Specifically, it has been reported in

nore 20 re

general th B’é%?“’ lg13s5arkoxamideese pat hol ogi es may be either naturally
destroyed by the imune system or revert to an angi ogenic phenotype that
favours their survival and then their proliferation. This change in

phenot ype is induced by an over expressi on of angi og ERi ¢ factors especially
by the macrophages and/or nobilizag'ion of these \ﬁ ors fromthe

extracel lular matrix 25 (ThomastR\ GN FJ,o Co Al bitar M
Kantarjian HM, Acta Haematol ., (2@0%) v 2§2Npp 106 190) . There
is a correlation between the angi ogariesi ef's of bone narrow and

"ext ram,?gul | ar di seases” in CM (chrHoni nmyel ononocyti c | eukaem a). Vari ous
studi es denonstrate that the inhibition of angi ogenesis m ght represent a
treatment of choice in 30 thi s pat hol ogy (Leuk. Res. 2006 Jan; 30(1): 54-9;
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the prat e maalit oo pae L e, WA AefR o ot f st Solippoidn T

the SF21 celtified puei f3bed ahdilmat iokdeddwitty @SSRSy wome;nsoliﬁhﬁx of

substratg | f 58 to of the PLCy

purifi eggla%h%ﬂ{rﬁ&ﬁ%%?jﬁe@?%@ t%n]ttﬁgl on pgggeq of ‘]’ﬁé%(&%ﬁ%rﬂ Se
activity i Hlfllmeammmdbhenylt)theldb]%-ﬂemrol&ﬁﬂ\lldbﬁﬁtﬁ} 1I—1—9W&|zd5f§@éhrbd;@i’ﬁ\ﬂjéVhQa2@ 1mM
DIT, pH =7 Thec 1n|t|aIIy diluted in 100% DVSO, then

pr epar ed agf’%'r?SM‘& ﬂawﬂ Ji9PDVEQ 70% buffer. 10 pl of the 10X
solution are deposited, then 70 pI of buffer containing 150 ng (1 6 pnol)

f KDR 4 initiated b ddi
0l L1 on cont ai it AREE i GHSP 08 ) 18 S Ehst b D088 - B 48P AT
and 2pMsof Hyel U?TE’-S Ahe, phaveri-sy. @@(Braﬁed H)A?f (943(3 HW@G '(sm fipy.23Qpm nut es

37C, th ff hed th
?t[ mes W t hg("sld Z%fgpéﬁul 4TI%;0 ’Iflgd{ QAZ@MM;-% ?hHéal:H \K@gl (d 'é—'fﬁﬁgr bf:ﬂ Lgsng

a Trilux-pganl aq—eadﬂpaqt Jia/92 gorCOUNHED 40381 ke 1@)‘3@5531;6?% npiyge i S
determ ned by neasuring the radi oactivity in four different well

cont ai ni ng ATP (radi ol abel ed and cold) and the substrate, in the absence of
enzyme and of conpound. The control activity is nmeasured in four different
wel l's containing all the reagents, but in the absence of conpound.




The inhibition of the KDR activity wth the conpound of the invention is 25
expressed as a percentage of inhibition of the control activity determ ned

in the abs und. 2. Tie2 The i nhi bi f t he
conmpounds ?@6?@3@9%@8 inanin vitro §®st of 30 phosgh‘gﬁ%?zzy 8&{
substrate via a scintillation technique (96-well| plate of basic Flash Plate
type). The codi ng sequence of human Tie2 corresponding to the am no
acids of the intracellular domain 774-1124 was introduced into a pFastBacGrl
bacul ovi rus expression vector in the formof a GST fusion protein. GST-Tie2
was purified aniS:&steniign domebly (ain) Gph0SdMeHY Inae i—ct55; (bl substdd8t e i s
conposed of residues 658 to 850 of the PLCy expressed and purified in the
formof a GST fusion protein. The kinase activity of Tie2 is neasured in a
MOPS 20nmMl pH 7. Melfinbfpeint (Koftepl233°61 ng 10mM MyC12, 10nmM MiCl 2 and 1M DTI .
The conpgunds are initially diluted in 100% DMSO, then prepared as a 10X
solution’in 30% DMSQ 70% buffer. 10 pl of the 10X sol ution are deposited,
then 70 pl of bd#HBdé-(2Fiapm-triflubbdmeathyldhemyomdidoled-fliombeazgamingl 4C. The
reaction i g niti d..by .adding .20 _pl of .solution containing 2 pg (41 pnol)
of PLCy suﬁﬁ"?‘g%’%‘,%%f@%@I‘“%I’°%S‘I%"Z\§'ﬁ]“‘%ﬂd 2pM of cold ATP. The plate is 10
agitated. After incubation for 30 mnutes at 37C, the incubation buffer is
renmoved, and the wells are washed three tines with 300 %IBl of PBS. The

radi oactivity in each well is sured using a Trilux4 |l ac radi oactivity
counter. The backgr ound [ det erm ned asuring the

radi oactivity in four di fferen I Ns al ni ng adi ol abel ed and
cold) and the substrate, aird of conpound. The
control activity is rreasur ed our d| er \/\HI |'s containing all the

reagents, but in the absence of corrpoun F The inhibition of the Tie2
activity is cal cul ated and expressed as a percentage of inhibition relative
to the dBntrol activity deternined in the absence of compound. 20 3.

Scr eeni ng of rmlpﬁecg&g@orpyofreaﬁ%rorqlg %@XS a%p veﬁb@?em @9?2&[%1% (EljfTI

ki nase phosphoryl ation activit rese ce of
The ki nasedmth@Wb?nZwanﬂd‘Hh ||’8’dm§a©uded and t hef s&he5 mhy 6).G%vemiofhi Wit i on
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Iﬁeap'eﬁen?%%%:(;ﬁi? f Pt i j%%ﬁﬁéﬁ%ﬂ%ﬂsﬁ' S5 i S ey BB
nol ecul es 30d¢ |reattwnadixtunas: then heated ¥ raflok iort 14cmours. (TineamixidRdisotheh he
d I ||
wel 1 - moshoEbty 28 el d BaF U2 Binol or Sl SEhBnl R Bl es by
neasuri ng, sloyly. ddieoalirting éorl 7deluragt ambrerIPtBGIEJIé'e%Ier tiasmrxpjn@md:wrcyhraaatmn
t t Ihe. t d t
o oSt i | B AR SRRA Fordly SRt Bhd T ohiane eIk hed By Sflles
i nst ead206f at@riA0ah| & alsolmrﬁnrdﬂswﬁruﬁD@Eﬂtomdey(nﬁI)a‘ﬁlds rduspehsiom kshstirQt twl I
|-at T- fo 0% batch
0L Te02. 5 4 Mouls o tear PR ncs S oot aBiey g Pulibed e e ik g,
t he FGFR ki3na5@0 rmho's pIatBrytrmhrdrredamtarvotm unddrhescpurasstrd2Coih drtiélytosyibet rat e
The test t hat d t t th
FLTL onzyne2y st g e ausur e ey ety Giorotama il fand

m xed in tpgra86le-3LQ, Mélrﬁetl'pjxaba&yhnﬂdeh& the fofm 65 piﬁEERselItZerE at 1.1 rrg/ rni
(for a pyrity of 100%: (batch JCE3666). WO 2011/00112222PCT/ FR2010/ 051394
'H NMR (500 MHz, DMSO-ds) & ppm 3.73 (s, 3 H) 3.81 (s, 3 H) 4.18 (d, J=6.3
Hz, 2 H) 4.33 (s, 2 H)-5.70 (t, J=6.2 Hz, 1 H) 6.47 (d, J=8.2 Hz, 1 H) 6.55 (s, 1 H) 6.79
(d, J=9.1 Hz, 1 H) 7.05 (s, 1 H) 7.07 - 7.12 (m, 2 H) 7.41 (d, J=11.3 Hz, 1 H) 7.53 (d,
J=8.2 Hz, 1 H) 7.68 (d, /=11.3 Hz, 1 H) 7.95 (br. s., 1 H)-8.40 (t, S=8.2 Hz, 1 H) 9.25
30 (br.s.,2H)12.52 (br. s., 1 H)

MS: Retention time Tr (min) = 4.79; [M+H]* m/z = 605; [M-H] m/z = 603



Resul ts: The conpounds of the exanples of the invention have a
concentration that inhibits 50% of the kinase activity which is generally

bet ween 0. n KDR and/or TIE2, preferably b 0. d
500nM andwnglr%qg@g?%bl y between 0.1nMand 5 50nM Tﬁb%égg&%%mbl e
1, below, are given by way of illustration. COVOUNDS KDR nM Tie2 nM

PDGFRp nM FGFRL nM FLT1 nM VEGFFt3 nM 1412 ¢'=")T KI. Hmd 0 e 3 36 11 54
3

Melting point (Kofler):152°C

1-(2-Fluoro-4-trifluoromethylphenyl)-3-(3-fluoro-5-formylphenyljurea

A solution of 11.90 g (34.87 mmol) of 1-(2-fluoro-4-trifluoromethylphenyl)-3-(3-
cyano-S-fluorophenyl)urea in 150 ml of tetrahydrofuran is stirred at -2°C under an
10 argon atmosphere. Next, 86 ml of a solution of diisobutylaluminium hydride at a
concentration of 20% in hexane are added with a regular "dropwise" action. The
reaction mixture is stirred at ambient temperature for 12 hours. Next, an additional
60 ml of diiscbutylaluminium hydride are added at -2°C. After stirring for 3 hours at
ambient temperature, the reaction medium is concentrated to dryness using a rotary
15 evaporator in order to give a thick oil to which 500 g of ice and 300 ml of 100% acetic
acid are slowly added, while stirring. The suspension obtained is filtered. The solid
obtained is washed with 4 x 150 ml of water, centrifuged and dried in an oven under
vacuum at 40°C in order to give 13.95 g of 1-(2-fluoro-4-trifluoromethylphenyl)-3-(3-
fiuoro-5-formylphenyljurea in the form of a pale yeliow soiid.
20
_ 'H NMR (400 MHz, DMSO-ds) & ppm 7.33 - 7.38 (m, 1 H) 7.57 (d, J=8.8 Hz, 1
'H) 7.69- 7.75 (m, 2 H)-7.79 (s, 1 H) 8.41 (t, J=8.3 Hz, 1 H) 9.05 (br. ., 1 H) 9.65 (s, 1
H) 9.98 (d, J=1.7 Hz, 1 H)

25 MS: Retention time Tr (min) = 4.62; [M+H]' m/z = 345; [M-H] m/z = 343
Melting point (Kofler): 247°C

1 -(2-FIuoro-4-triﬂuoromethylphenyl)-3-(3-cyan_o-5-fluorophenyl)urea
30 '
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A solution of 6.15g (45.18 mmol) of 5-f|uoro—3-cyanoani§ine in 90 ml of
tetrahydrofuran is stirred at ambient temperature under an argon atmosphere. 4.3 mi
(36.14 mmol) of diphosgene are added dropwise then 30 mi (135.54 mmol) of
triethylamine. After refluxing in the reaction mixture for 3 hours, a solution of 7.10g
(39.64 mmol) of 4-amino-3-fluorotrifluoromethylbenzene in 10 ml of tetrahydrofuran is
slowly added. The reflux is maintained for an additional 2 hours. The medium is then
stirred into 100 ml of water, then extracted with 100 ml of ethyl acetate. The organic

phase is washed with 100 ml of a saturated sodium chloride soiution, dried over

* magnesium sulphate and concentrated to dryness using a rotary evaporator. The solid

residue obtained is recrystallized at high temperature in 90 ml of acetonitrile in order
to give 10.35 g of 1-(2-fluoro-4-trifluoromethylphenyl)-3-(3-cyano-5-fluorophenyl)urea
in the form of a cream solid.

'H NMR (400 MHz, DMSO-ds} 6 ppm 7.47 (d, J=8.3 Hz, 1 H) 7.57 (d, J=8.6 Hz,
1 H) 7.69 (s, 1 H) 7.70 - 7.75 (m, 2 H) 8.37 (t, J=8.4 Hz, 1 H) .17 (br. 5., 1 H) 9.63
(br.s., 1H)

MS: Retention time Tr (min) = 1.1; [M+H]": m/z 341.

Melting point (Kofler): 253°C

The products of the invention are useful as inhibitors of one or more reactions
catalysed by a kinase. KDR and/or Tie2 are kinases for which the products of the
invention will be particularly useful as inhibitors.

The reasons for which these kinases are chosen are given below:

KDR

KDR (Kinase insert Domain Recepfor), also known as VEGF-R2 (Vascular
Endothelial Growth Factor Receptior 2}, is mainly expressed in endothelial cells. This
receptor binds the proangibgenic growth factor VEGF, and thus serves'as a
transduction signal mediator via the activation of its intracellutar kinase domain. The
direct inhibition of the kinase activity of VEGF-R2 makes it possible to reduce the



| : 0023] The conpounds according to the invention were the subject of

phar macol ogi cal tests enabling their hepatic clearance to be determ ned.
10Eval uation of the intrinsic clearance of the conpounds using human

hepat ocyt eVOe343df00h42 al pr ot ocol . 16 Nl B: The |P|$T%E32Qi0ffé5§€394
descri bed bel ow on human liver cells is used to predict an inportant

phar macoki neti c paraneter: the netabolization by the liver for a given 15
conmpound when it is admnistered to man. Culture conditions: |ncubations of
Ci yopr eser \phenpmenar adfi angtog)énelslsrmm thep preseyite sof( fexogeriow: VEGF (Vascular

SA
and frosn o asu e e bl R, B0 L0 cah R e oI Bo00848)
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combi nedOex@78kel | ul ar and intracel lular nedia were def rosted submitted to
ul t rasound actlon agltat ed with a vortex and centrifuged at 3000 g for 20
m nutes. The su éﬁ' atants Were |nJ ected and anal ysed by LC-MS/MS. 15 Data
processi ng and és%gs& f catio maxi nruminitial in vitro

rate was cal cul (fTEK thH E}?&qeﬁcﬁ %@@%Pf ttﬂgs"ﬂﬁ kigse HeceRiers, WG ones
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15 autophosphorylatlon of the receptor and cell signalling [S. Davis et al. (1996) Cell 87,
1161-1169], and the antagonist (angiopoietin 2 or Ang2) [P.C. Maisonpierre et al. (1997)
Science 277, 55-60] are known. Angiopoietin 1 can have a synergistic effect with VEGF
in the final stages of neoangiogenesis [Asahara T., Circ. Res. (1998) 233-240]. Knock-
out experiments and transgenic manipulations of the expression of Tie2 or of Ang1 lead
20 to animals that present vascularization defects [D.J. Dumont et al. (1994) Genes Dev. 8,
1897-1909 and C. Suri (1996) Cell 87, 1171-1180]. The binding of Ang1 to its recepior
leads to autophosphorylation of the kinase domain of Tie2, which is essential for
neovascularization and also for the recruitment and interaction of blood vessels with the
pericytes and smooth muscle celis; these phenomena contribute towards the maturation
25 and stability of the newly formed blood vessels [P.C. Maisonpierre ef al. (1997) Science
277, 55-60]. Lin et al. (1997) J. Clin. Invest. 100, 8: 2072-2078 and Lin P. (1998) PNAS
95, 8829-8834 have shown an inhibition of tumour growth and vascularization, and also
a reduction in lung metastases, during adenoviral infections or injections of the
extracellular -domain of Tie-2 (Tek) into models of melanoma and breast tumour

30 xenografis.

For the reasons that follow, the Tie2 inhibitors may be used in situations in which
neovascularization or angiogenesis takes place inappropriately, i.e. in cancers in
general, but also in particular cancers such as Kaposi's sarcoma or infantile
haemoangioma, rheumatoid arthritis, osteoarthriis andfor its associated pain,

35 inflammatory diseases of the intestine such as haemorrhagic rectocolitis or Crohn’s
disease, eye pathologies such as age-related macular degeneration, diabetic



dint = dOSe/ AUCD-24 h 25Dose = anount at T (0) (nmol/mllion of cells)
AUCo- 24h: cal cul ated by WnNonlin, with a non-conpartnental analysis

nodel ing a i njection of bolus type The classification of the
intrinsic %Qg@ﬂ}cﬁgq&%ﬁ defined as fol | dfws: dint< 0. 0FETHRINN0/GE0384 cel | :

Intermediate intrinsic clearance 300.040 < dint< 0.120 m.h-1.10-6 cell:
low intrinsic clearance G ,nt > 0.040 ml.1-11.10-6 cell: high intrinsic
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Cancer , 40en@cﬁl§<9 PEER i(wlaﬁtm ment,
Part B, Methods I|an Cancer e slfn‘,\latlgﬁgﬂb@ég éct%fesﬁrﬁf'&wa%%a@? I nc.
(1979)]. Apﬁfeﬁ‘heﬁhwe%Hweiva@ﬂreaelt proliterationi ang mfgrat@gz of thel $ynkiidisis «DfnglF eat er
than or equaéil 5@n§| 72006\ rOfliCihdad SOPFHtHies PRtrwybR o
cell kill B’ﬂ e% t fﬁ %81 é he Qﬁectlveneg I vc%d@é%na@&i 'Y‘ﬂarlnh' Oqg
solid turmﬁ? ¢ '"B%la PR A e anRige ihe Akt pathyay ang ﬁ@!bntélap@wpﬂg (m;ra Ivrhe
ani mal s25uBpBuske denoistthHakehpar Pereyian CeREalN, \EXEECHIRSs. f%@ﬁ'ﬁ@gnﬁ CHY8(
grafted bil I equ 0 60 of .a (reference
of the turmﬁ ?f)ﬁér’%ﬂs%ﬂ%}ﬂb%wgﬁﬁg%qn %clﬁ\’nﬁ'tfﬁlgg}p%%a”?ﬁ@ iSHE@-peari ng t he
tunours are The addition of exTek (soluble receptor of Tie2) inhibits the formation of
pseudotubules of endothelial cells on Matrigel (Cecilia Melani, Antonella Stoppacciaro,
Chiara Foroni, Federica Felicetti, Alessandra Caré and Mario P. Colombo, Cancer
30 Immunol Immunother. 2004 Jul; 53(7): 600-8). These studies indicate that the Tie-
2/angiopoietin system is necessary during the first stages of formation of vascular buds
in adult tissues and that one function of the Tie-2 receptor is io increase the survival of
endothelial cells during the formation of blood vessels. Furthermore, angiopoietin-1
stimulates the proliferation of lymphatic endothelial cells and also lymphangiogenesis
35 (development of new lymphatic vessels), a favoured access pathway for metastatic
growth (Tohru Morisada, Yuichi Oike, Yoshihiro Yamada, Takashi Urano, Masaki Akao,
Yoshiaki, Kubota, Hiromitsu Maekawa, Yoshishige Kimura, Masako Ohmura, Takeshi



30 random zed before being subjected to the various treatnents and
controls. In the case of treatnent of tunours of the present invention, the
treatment was started at an early stage, 3 to 4 days after inplantation.
The ani mal s™Mkh2@H/QHdE2went the treatmend with the comRUNHBEB20#MO%13R4i ght
of around 20 g. Animals bearing tunours were al so subjected to the sane
treatnents with the excipient alone in order to be able to dissociate the
toxic effect of the excipient fromthe actual effect of the chenotherapy on
t he t unour . Miamotu i8hito NozatiapGsu Mouhl eobp Ka Witkso wed Fosleb ISuad, Blabdop@dd y at
t he doses i pdi [ bles and with the excipients indicated in the
t abl es, accjgﬁdﬁgﬁ%bg%g?h[séﬁdoubl e adm nistration. These adm ni strations
were carried outAngrg thg enaymds thatbaye,a épiermdgiogenssid, eensibn chay abdfot e

i npl ant at i t s, are asured two or three
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By way of exgmppeiosardeni t adm nistration formof a conpound according to

the invention | n]_the_form of .a tablet may conprise the foll ow ng
conponents: Conpd\§fd a8 CoFglalign retwesa thaAeacoeRess proggss of bone marrow and

"extramedullar diseases" in CML (chronic myelomonocytic leukaemia). Various studies
demonstrate that the inhibition of angiogenesis might represent a treatment of choice in

30 this pathology (Leuk. Res. 2006 Jan; 30(1): 54-9; Histol. Histopathol. 2004 Oct.; 19(4):
1245-60). Furthermore, it is strongly suggested that activation of the Tie2/angiopoietin
system is involved in the development of angiogenesis of bone marrow in the case of
patients suffering from multiple myeloma (Blood, 2003 Jul 15; 102(2): 638-45).
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When given orally, the dose of active principle adm nistered per day can
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The cytoplasmic domain (residues 790 to 1356) of the human KDR enzyme was
cloned in the form of a GST fusion in the pFastBac baculovirus expression vector. The
protein was expressed in the SF21 cells, purified and activated by autophosphorylation.
The substrate is composed of residues 658 to 850 of the PLCy expressed and purified

10 in the form of a GST fusion protein.

The KDR kinase activity is measured in the buffer 20mM MOPS, 10mM MgCl,,
10mM MnCl;, 1mM DTT, pH = 7.4. The compounds are initially diluted in 100% DMSO,
then prepared as a 10X solution in 30% DMSO/70% buffer. 10 ul of the 10X solution are
deposited, then 70 pi of buffer containing 150 ng (1.6 pmol) of KDR enzyme at 4°C. The

-15 reaction is initiated by adding 20 pl of solution containing 2 ug (41 pmol) of PLCy
substrate, 0.5 pCi of y*’P[ATP] and 2uM of cold ATP. The plate is agitated. After
incubation for 30 minutes at 37°C, the incubation buffer is removed, and the wells are
washed three times with 300 pl of PBS. The radioactivity in each weli is measured using
a Trilux-BWallac radioactivity counter.

20 The background noise is determined by measuring the radioactivity in four
different wells containing ATP (radiolabeled and cold) and the substrate, in the absence
of enzyme and of compound. The control activity is measured in four different wells
containing all the reagents, but in the absence of compound.

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

2. Tie2

The inhibitory effect of the compounds is determined in an in vifro test of
30 phosphorylation of substrate via a scintillation technique (96-well plate of basic Flash
Plate type).

The coding sequence of human Tie2 corresponding to the amino acids of the
intracellular domain 774-1124 was introduced into a pFastBacGT baculovirus
expression vector in the form of a GST fusion protein. GST-Tie2 was purified and
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activated by autophosphorylation. The substrate is composed of residues 658 to 850 of
the PLCy expressed and purified in the form of a GST fusion protein.

The kinase activity of Tie2 is measured in a MOPS 20mM pH 7.4 buffer,
containing 10mM MgCl,, 10mM MnCl, and 1mM DTT. The compounds are initiafly
diluted in 100% DMSO, then prepared as a 10X solution in 30% DMSO/70% buffer. 10
Ml of the 10X solution are deposited, then 70 ul of buffer containing 100 ng (1.5 pmol) of
Tie2 enzyme at 4°C. The reaction is initiated by adding 20 pl of solution containing 2 ug
(41 pmol) of PLCy substrate, 0.5 pCi of y°P[ATP] and 2uM of cold ATP. The plate is
agitated. After incubation for 30 minutes at 37°C, the incubation buffer is removed, and
the wells are washed three times with 300 pl of PBS. The radioactivity in each well is
measured using a Trilux-BWallac radioactivity counter.

The background noise is determined by measuring the radioactivity in four
different wells containing ATP (radiolabeled and cold) and the substrate, in the absence
of enzyme and of compound. The control activity is measured in four different wells
containing all the reagents, but in the absence of compound.

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

3. Screening of molecules by measuring, by radicactive labeling, the
FLT1 kinase phosphorylation activity in the presence of PFCy substrate

The kinase activity of FLT1 is measured in the same way as the inhibition of
TieZ with a reaction mixture composed of 70 yl of kinase buffer containing 13nM of
FLT1 enzyme per well.

The inhibition of the FLT1 activity is calculated and expressed as percentage of
inhibition relative to the control activity determined in the absence of compound.

The percentage of inhibition corresponding to each concentration of molecules
is calculated thus:

% inhibition = (mean CPM of the treated wells — mean CPM of the control
wells) / (CPM of the untreated wells — mean CPM of the controls} x 100.

4. Screening of molecules by measuring, by radioactive labeling, the PDGFR

kinase phosphorylation activity in the presence of PLCy substrate
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The test is carried out in a similar manner to that carried out with the FLT1
enzyme by using, instead of 13nM of Flt1, 16 nM of PDGFR enzyme and mixed in the

96-well plates are 18 pl of GST-PDGFR enzyme at 4 mg/mi (for a purity of 80%) batch
VLT802.

5. Screening of molecules by measuring, by radioactive labeling, the FGFR

kinase phosphorylation activity in the presence of PLCy substrate

The test is carried out in a similar manner to that carried out with the FLT1
enzyme by using, instead of 13nM of FIt1, 27 nM of FGFR enzyme and mixed in the 96-

10 well plates are 18 il of GST-FGFR enzyme at 1.1 mg/mi (for a purity of 100%): (batch
JCE3666).
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Results:
The compounds of the examples of the invention have a concentration that inhibits

50% of the kinase activity which is generally between 0.1nM and 2uM on KDR and/or
TIE2, preferably between 0.1nM and 500nM, and more preferably between 0.1nM and

30nM. The values from Table 1, below, are given by way of illustration.
KDR | Tie2 | PDGFRS | FGFRLI | FLT1 |VEGEFR3
COMPOUNDS nM nM nM nM nM nM
N, B
N N\( .
S 3 36 11 54 3
AN I\
H F Ie]
N, Ho 4
WNAQ/NY ‘| 2 | 39| 20 | 92 | 13
KH I D F7(F
[0023] The compounds according to the invention were the subject of

pharmacological tests enabling their hepatic clearance to be determined.
Evaluation of the intrinsic clearance of the compounds using human
hepatocytes: experimental protocol.

NB: The in vitro test described below on human liver cells is used to predict an
important pharmacokinetic parameter: the metabolization by the liver for a given
compound when it is administered to man.

Culture conditions:

Incubations of cryopreserved preparations of human hepatocytes (from IVT:
IVT-TLN-180608 from In Vitro Technologies, inc. Baltimore, Maryland, USA) and
fresh preparations of human hepatocytes (from Biopredic: HEP200239) were carried
out in plates comprising 48 collagen-coated wells.

,I_Egpefimental conditions:

The kinetics were initiated by the addition, to the culture medium, of the
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compounds at a final concentration of 5uM, in the absence or in the presence of
10uM ketoconazole (CYP3A4 inhibitor). The incubation volume is 100 pl, the
incubation time: 0-24 hours (standard Kinetic points: 0-05-1-2-4-6 -8 —
24 hours).

5 The kinetics were stopped by addition of acetonitrile/water, with corticosterone,
as an internal standard. The cells were detached then lysed. The intracellular and
extracellular media were recombined and frozen (-20°C) in order to be stored untit the
LC-MS/MS analysis. '

10 LC-MS/MS analytical method:

The combined extracellular and intraceliular media were defrosted, submitted
to ultrasound action, agitated with a vortex and centrifuged at 3000 g for 20 minutes.
The supernatants were injected and analysed by LC-MS/MS.

15

Data processing and "classification”

* The maximum initial in vitro rate was calculated for the specific metabolites of
20 the P450 cytochromes and expressed in nmol/hour/million of cells.
V = [concentration at T (n) - concentration at T (n-1)} /[T (n) - T (n-1)]
The intrinsic clearance was determined and expressed in mifhour/million of
cells
Clint = dOSG/AUCg.24 h
25 Dose = amount at T (0} (nmol/million of cells)
AUCq.qp: calculated by WinNonlin, with a non-compartmental analysis
modeling an intravenous injection of bolus type
The classification of the intrinsic clearance was defined as follows:
Clin < 0.040 mLh™.10° cell: intermediate intrinsic clearance
30 0.040 < Clie< 0.120 ml.h™.10°® cell: low intrinsic clearance
Cly > 0.040 ml.h™.10® cell: high intrinsic clearance

Demographic information on the donor:
35 Preparations of cryopreserved human hepatocytes:
From IVT: « IVT, TLN group: man, caucasian, 25 years old
Preparations of fresh human hepatocytes:
From Biopredic: « HEP200239: woman, unknown, 58 years old

40 In this test, the intrinsic clearance value of the compound described in example
1 is 0.057 ml/hour/million of cells (value classified as intermediate with a low inter-
individual variability).

The intrinsic clearance value of the compound described in example 2 is
45 0.035 ml/n/miliion of cells (value classified as intermediate with a low inter-individual
variability).
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[0024] Other tests consisting in measuring the in vivo activity of the compounds of the

invention on colon tumours were carried out.

[0025] This activity of the compounds of the invention on colon tumours was studied

on the B16 melanoma. in comparison, the product from example 19 of application
5 WO 08/065282 was tested.

The effectiveness of a product can be determined in vivo by various criteria, it
is possible to determine it by the percentage of tumour inhibition %T/C, which
represents the ratio between the average weight of the tumours of the treated group
(T) and the average weight of the tumours of the control group (C) on day 12 or 13 of

10 treatment. A product is considered to be active when the T/C ratio is less than 42%
and a product has a high antitumour activity when the T/C is less than 10%. (Corbett
TH et al., Cancer Research, 42, 1707-1715 (1982).

In order to demonstrate the effectiveness of a compound, it is also possible to
determine the log, cell kill, which is determined according to the following equation:

15 logag celt kill = T-C (days)/3.32 x T,

in which T-C represents the delay in growth of the cells, which is the average time, in
days, for the tumours of the treated group (T) and the tumours of the control group (C)
to have reached a predetermined value (750 mg for example), and T4 represents the
time, in days, necessary for the volume of the tumour to double in the control animals

20 [T.H. Corbett et al., Cancer, 40, 2660.2680 (1977); F.M. Schabel et al., Cancer Drug
Development, Part B, Methods in Cancer Research, 17, 3-51, New York, Academic
Press Inc. (1979)]. A product is considered to be active if logy, cell kill is greater than
or equal to 0.7. A product is considered to be very active if logq, cell kill is greater than
2.8.

25 The effectiveness of the compounds on solid tumours can be determined
experimentally in the following way:

The animals subjected to the experiment, generally C57BL/6 female mice,
are grafted bilaterally, subcutaneously, with 30 to 60 mg of a B16 (reference of the
tumour) human tumour fragment on day 0. The animals bearing the tumours are

30 randomized before being subjected to the various treatments and controls. In the case
of treatment of tumours of the present invention, the treatment was started at an early
stage, 3 to 4 days after implantation. The animals which underwent the treatment with
the compounds had a weight of around 20 g. Animals bearing tumours were aiso
subjected to the same treatments with the excipient alone in order to be able to
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dissociate the toxic effect of the excipient from the actual effect of the chemotherapy
on the tumour. The administrations of the compounds were carried out orally at the
doses indicated in the tables and with the excipients indicated in the tables, according

‘to a daily double administration. These administrations were carried out over 8 to 11

days, depending on the study, after implantation of the tumour.

The tumours are measured two or three times a week until the tumour
reaches approximately 2 g or until the death of the animal if the latter ocours before

the tumour reaches 2 g. The animals are autopsied at the time of sacrifice.

The antitumour activity is determined according to the various parameters
recorded.

By way of examples, the following tables give the results obtained with the
compounds of the invention used at their optimum dose.

[0027] Thus, one subject of the invention is medicaments that comprise a compound

of formula (I}, or an addition salt of the latter with a pharmaceutically acceptable acid.

[0028] According to another of its aspects, the invention relates to compounds
corresponding to formula (1) for the use thereof as a medicament in the treatment of
cancer. The compounds according to the invention may be used for the preparation of
medicaments, in particular medicaments that inhibit angiogenesis.

[0029] These medicaments find their therapeutic use especially in the treatment of
cancerous tumours, especially solid tumours.

[0030] According to another of its aspects, the present invention relates to
pharmaceutical compositions containing, as active principle, a compound according to
the invention. These pharmaceutica! compositions contain an effective dose of at least
one compound according to the invention, or a pharmaceutically acceptable sait of
said compound, and also at least one phammaceutically acceptable excipient.

Said excipients are chosen according to the pharmaceutical form and the
desired mode of administration, from the usual excipients known to those skilled in the
art.

[0031] In the pharmaceutical compositions of the present invention for oral,
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sublingual, subcutaneous, intramuscular, intravenous, topical, local, intratracheal,

intranasal, transdermal or rectal administration, the active principle of formula (1)

above, or the salt thereof, may be administered in a unit administration form, as a

mixture with standard pharmaceutical excipients, to animals and to human beings for
5 the treatment of the above disorders or diseases.

[0032] The appropriate unit administration forms include oral forms such as tablets,

soft or hard gel capsules, powders, granules and oral solutions or suspensions,

sublingual or buccal administration forms and transdermal, subcutaneous,
10 intramuscular or intravenous administration forms.

[0033] By way of example, a unit administration form of a compound according to the

invention in the form of a tablet may comprise the following components:

Compound according to the invention 50.0 mg
15 Mannitol 223.75 myg
Croscaramellose sodium 6.0mg
Corn starch 15.0 mg
Hydroxypropyl methyl cellulose 2.25mg
Magnesium stearate 3.0 mg

20

[0034] When given orally, the dose of active principle administered per day can reach
1200 mg/kg, in one or more intakes.

..[0035] There may be particular cases where higher or lower dosages are appropriate;

25 such dosages do not depart from the context of the invention. Depending on the usual
practice, the dosage appropriate for each patient is determined by the physician
depending on the method of administration and the weight and response of said
patient.

30 [0036] According to another of its aspects, the present invention also relates to a
method for treating the pathologies indicated above, which comprises the
administration, to a patient, of an effective dose of a compound according to the
invention, or a pharmaceutically acceptable salt thereof.
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C , 00o0EcoO0saCOR OEC na- .,-c vcr- V. Conpound (day of
admnistration) p.o. 3-13 (2x/d)a Excipient p.o. 3-13 (2x/dr CLAIMS 1.
Conpound W&P2B$HOOHI2Ag to the formula @0): in which: XPCERR204010518¢ ori ne
or fluorine, in the formof base or acid-addition salt.

CLAIMS

1. Compound corresponding to the formula (i):
CF

O
H
H,N N o)
N{ \ >_|'§l| X
N Ilzll
H
E

3

in which:
X represents chlorine or fluoring,

in the form of base or acid-addition salt.

2. Compound of formula (I) according to Claim 1, characterized in that X

represents chlorine, in the form of base or of acid-addition salt.

3. Process for preparing a compound of formula (1) according to either one of
Claims 1 and 2, characterized in that the following compound:

-~
? Q@ NH, Hel
N
\0 N

is reacted with the compound:

TZ, 2

in the presence of diisopropylethylamine in an inert medium, then in a second step, the
amine is deprotected by para-toluenesulphonic acid.

4. Process according to Claim 3, characterized in that the inert medium is an

apolar aprotic medium, preferably tetrahydrofuran.



2. Compound of fornula (1) according to Claim1l, characterized in that X
represents chlorine, in the formof base or of acid-addition salt.

3. ProcessNDo013/083422 ng a conpound of $brnula (1) accoRBTBERL®IFOSIRRR One
of Clainms 1 and 2, characterized in that the follow ng conpound: VH2 , HCl
~N-hl is reacted with the conmpound: CHO in the presence of

dii sopropylethylamne in an inert nmedium then in a second step, the am ne

i s deprotected ar a-t ol uenesul phoni c aci d. 5. Conpound of
fornula: CHO ﬁﬁpﬁ'pﬁu?‘%ﬁﬁé ﬁ?'s chlorine or fluorine. 6. Conpound of
formul a: where X representsxchlorine or fluorine. 7. Medi canent,
characterized ip t hatii tH rises a conpound of formula (1) according to
ei ther one of O3 1 fan or an addition salt of this conpound with a
pharmaceutical ly geptbl Cicd, 8. Pharmaceutical conposition,

characterized in tRgs it conprises a conpound of fornula (1) according to
either one of Cains 1 and 2, or a pharmaceutically acceptable salt of this
conpound, vdede Xlrspreadnts elalstincoovefiuphias.maceut i cal | y accept abl e exci pi ent.

9. Conpound corresponding to the fornula (1) according to either one of
Clains 1 and 2 for its application as a nmedicanent in the treatnent of
cancer. 6. Compound of formuia;

CF,

\ 0O
0@ NI\ N»—ﬁ X
/ N H
F

where X represents chlorine or fluorine.

7. Medicament, characterized in that it comprises a compound of formula (1)
according to either one of Claims 1 and 2, or an addition salt of this compound with a
pharmaceutically acceptable acid.

8. Pharmaceutical composition, characterized in that it comprises a compound of
formula (1) according to either one of Claims 1 and 2, or a pharmaceutically acceptable
salt of this compound, and also at least one pharmaceutically acceptable excipient.

9. Compound corresponding to the formula (I) according to either one of Claims 1

and 2 for its application as a medicament in the treatment of cancer.



