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WO 2006/ 016067 1 PCT/ FR2005/ 001809 PYRI DO PYRI M DI NE
DERI VATI VES, PREPARATI ON THEREOF, THERAPEUTI C USE
THEREOF The present invention relates to pyrido[2,3- 5

dhBYybbOkdbReoderi vatives, to their prepapat/PR2008/001809
their therapeutic application. Conpounds derived from

pwmgbZPaadhmbrmm dlmawmmml gn mcmmmﬂtio e om7 TH(EjREOF
I nt.ernation t ent i cations ' an
o 61}%868‘“6%1”5% %F}F\:ng%gur opean and United Stares
patents EP-B-790 997 and US 5 733 913 respectively.
Those compgunds, ate.of ;Rolential e ddy theatpndidor2, 3-

cellular pro eration disorders. I'n a first aspect,
t Heppreésent nenviti Ot 1 455 cofiCertis ConpsaRaAZ 2w PR and  to

f@ﬁ@“katﬁélapéﬁ%lﬁNab HNSN:NoNE 11 NH-R Are 0 in

O R eateas! L[ oL U o oup, GOk LWL, Dl o

phen¥l  20=subst kjte@tcedbwldth hydr ox i tand/zari dnallogenpatent
and/ : CG)a yI ent s
(%ﬁpgnf% kSR, o= fi )5VE§|§§12%9“9%y 011 and in

dE(CheE4alaky amnruﬁ@rs)u@ g\rpateptes@ﬁrﬁ-a%aoﬁ%awnd US
Sgl egégd fOng»m r@bs%e) R% % Re ”Rﬁ)s% Q&l&ﬁl&%}‘]aQER of

R5 represent f ?
C?@ﬁ@“th?éroxyﬁf (e9435%@%9+n%r @@l ular proliferation

Ce) abkaxyE£Cl- C6) al kyl group, or a (CH2)nNR7R8 CO2R7,

CONHNR7R8, CONR7 CONRS nNR7 COR ‘ ‘
(CHQ)nNR?EE[Rg-gr v{ﬁﬁgﬁsfog}%%f presént invention

PéEhERZﬁ@SbGﬁiﬂ:SOﬁdsR@ répresents g Ihydrogen atom a
(A -C4)al kyl

N7 X7 2 M

in which:
- R1 is selected from the group constituted by (C1-

Cglalkyl, (C3-C7)cyclecalkyl, CHpCOR4q, phenyl or phenyl
substizuted with hydroxyl and/or halogen and/or (Cqp-
Cglalkyls;

- Rg represents a hydroxyl, (Cp-Cgjalkozxy, amino,
(C1-Cglalkylamine or di (C1-Cy)alkylamino group;

- Arq represents a racdical selected from:

Rs R, R,
0 R,
)\/ Rs ; ; O ; o
© R 0 R, O%J 0 R R.
a) 6 b) o B 4 S

- R5 represents a cyano, hydroxy(Cl-Cé4)alkyl or (Cl-
Co)alkexy(Cl-Cg)alkyl group, or a (CH2)YnNR7RS, COZR7,
CONHNRTRS, CONR/RS, CONREBORS, (CHZ)nNR7CORS,
(CHZ2)nNR7COORB group;



group or one of the values given for R5; or R5 and R,

as defined above, are bonded together to forma cycle
containing 4 to 7 chain links 5 conprising 0 to 2
hgberpakohE sdehected from N and O, said pge/ER2005/001809
containing 4 to 7 chain links optionally being

subst i Ryt edepirtheane oe nopdrsgbstitbemis a (C1-Cylalky:-
inde endent | lecte Qge C4) al kyl
hdro Bnatreéf“t\é&'eE %lg’ J%%]y%?(l%’x% %I(C%E)é kyl , gd 10

C4) ar koxy( 8% C«ﬂi)f@l ks (@@) doralgoygry-ars bonded

but b h inks
DY SAYERLDONY e BhoUD: o R B0, B each o dePendent) 1
5 (C*:ﬂ:m@#)Lahkwl ,0 (Ce- 2C41)%t&y®at}ms(@:?J@'F)4%¢cl%ﬁ@fRyF“ and O,
| | 15 al n o all
(% &g%ﬁi‘?a(é@sﬁtég@ycuoa| o R N, kssoegpgon ty
CopaTkyl i S5z pbny F1R8 Y ol S5 1 &bt dbent Ca-F6f 1977
buhdeyearibonyly orsdlenzyddxyEaronyia graup; ol CR7Cahal kv,
Rﬁageg%kg%dw t{b 1he, nitrogen @wpa@ chicch) Lhay are (C1 -

constitu an” azetidin 20 pyrroI|d|ny _
10 préﬁﬂ&PﬁylclppﬁéPé%Wﬁyl or ngkw%ﬁ- rafical ,? sai §57°

kggycggbgggﬁ gg%@%ltuted or substltuted one or

aIkyI )@l Kyl OH,
CCD(CI 2@6) afRYl ofE F gerao%]’b preseé%dtt:L a hygﬁggseer?t °
atsams@ﬁtaeeel Cdésaékybd 25f3g:pImup H,Ar 2 (Cepfasedty la (C1-
p en 0 whi,ch _ S titute r_ tdatied 11 NH,,
E %%k%gsg%lth g?nfﬁgc%% %ggkﬁgereﬂfegﬁigsﬁﬁtent§® :
15 sép@cﬂadaﬂ&ccyﬁcracnapag§ﬁ0ap@ﬁqky&nd a (CEGa)Hikyl, SC2(C1-
t i f)agggfqn%tgyls@f p(h%y@d;) atkoxyy 3Qs@f Quiresdnt a tert-
represents 1, 3; mrepresents 0, 1, 2 or 3. The
cbupoumdsrhpmml-ﬁarb@ray(DVVW@%b@@Wﬁr@§@Uéhe or nore
asymetki ) eatbon atogsthdhusiitiheyhemy:> t3©ge¥ﬂsat¢ﬂn to
the form of enantioners or dlastere0|soners

aid, . ..
eHAACHoNErsY di aster d6ikbiter s “ahd “t hE-F nf?ﬂur@%etldlnyl
20 EQE%@U&th?CQH]%{?@Kldiﬁ?lfMﬂbpMiJHItheCﬁﬁomerpﬁOl nyl

ention 2006/ 016067 PCT/ FR20 0, d
Th@ ddg ound§3&%r1f5?ﬂﬁ?%§ ﬁh exi s §E%Q 1ER0 e
substituted one or more tlmes w1uh a (Cl C6)alkyl (Cq-

Cg)alkyl-OH, COO(C1-Cglalkyl cr F group;

- Rg represents a hycrogen atom Or a (C1-C4djalkyl
group;

- Ar? represents a phenyl group which is
unsubstitited or substituted 1 to 5 times with simillar
or different substituents selected from a halogern atom
and a (Cl-C4)alkyl, trifluorcmethyl or (C1-Ci)alkoxy
group;

- n represents 1, 2 or 3;

- m represents O, 1, 2 or 3.

"he compounds with formula (I} may comprise one
or more asymmetrical carbon atoms. Thus, they may
exist in the form of enanticmers or diastereclscmers.
Said enantiomers, diasterecisomers and their mixtures
including racemic mixtures fall within the scope of the

invention.
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bases or as addition salts with acids. \Wen conpounds
wth formula (1) conprise free acid functions, for
exanpl e carboxylic, sul phonic or phosphonic, said acid

SubuBehisys sty be transformed into saltscugFrgobages1809
to formaddition salts. Said addition salts fal

within thecscopgsofintibe Jnventdom,Ehe (addiddpn saldtss as
with acids or bases. are advantagFousI pre ared with

pRaEfEcalt Tl $Y91 16°acEaptablid Hcitss Bt bales! Compouncs
respect wefnmabwwal¢@mpf1@éheﬁreeeci dsciar asesifos, for
use, for exa n purif in 0 o} d
B R
i fiventiions ﬁh@rdmﬂpOQﬂdsfmpmhdfgmﬁm;§qhgsrﬁ@gQgS@ases to
E%o?ﬁ dﬂ{&é{lSBQEgWOf dyds at g of o50lwates, raamely thin
in the form associ ations or conbinations with one
othroEeoRat €F Uil éewieed 16 -with a sol vent. Said
hydrates apd sghvates ab§@t§a|xhlwhﬂ'ﬁ¢’hddﬂecﬁtcobas@fs are
the invention. The follomﬁn terns have th
”égﬁ@ﬁ§§geﬂﬁﬁﬁ%lﬂr1?ﬁ%p%ﬁﬁ ext 3Fj?he in g% |on8ﬂL9gally
hab@@@mawmﬁnaeuﬁéumnjnbasehlamapacﬁwmmmne bnt imdlite of
Lo, a%c%'ﬁg'orgfb?ﬁgs% acdi near  Of,branched. satur ghed sy ing
aPlphatlc group i ow ng groups may be cited as
25rexamnpllesinget kphpoaiy | Wﬁ*ﬁroéyﬁmuﬁﬁbutﬁl also fall
w@%?hﬁltn% E%éﬁ%’o&‘?ﬁ%}ﬁhﬂﬂ%ﬁqﬁkhy|ethy| ot
1- et hyl propy me ropy. e
1- met hyl bdb§l , CoRHBFY | BEH}H f%f%%y| )ﬁé Mo exist
111 &lh@tﬂ'@)ﬁnprdmyiydﬁa‘t?es obmmmmylmamely in the form
dlnethyl r opyl net h I 3 I yl,
3 FARAGsert rﬁy %Etho?b1¥%9?85¥ ¥1%g %n <$%u$§9é ater
1m@l@mméﬁhylbutyM1tb:3qﬂrﬁﬁlW¢mm{y| Sald hydrates and

[ hyl but .., 12 s pet-hyl : e ntion.
dfé%gﬁq%%u%lg% %a%l wsfgngfﬁg%p%ggﬂe oF 3he inventio

trinet hyI Eb@p)fIOLP—“é{fl%/Ith?Fet}lﬁ/‘feprB‘b?l fOﬁ%‘t’hW Beggings

W%EE%:_ﬁf QB?é' C“ll't%txhw :oﬁ!UttYl: lzw@mﬁlolbﬁr yl, | 1-

met hyl hexyl, 2-net hex 3- net hy - N

néthylﬁe%§1 Tefhyithe IfL&Oﬁl%Thetﬁé%p F | PRomine or

diipethyl pentyl , 1, 3-dinethy|penty|

1,4-dineth entyl 2-di et hylpent yb,. . -hed satura-ed

273-di et h Lgém yquzo4 Vio %%6%1616%167 ganened =
PETLER2005/ 004809. The following groups may be cited as
examples: methyl, ethyl, n-propyl, n-butyl, n-pentyl,
n-hexvyl, n-heptyl, l-methylethyl, 1l-methylpropyl, 2-
methylpropyl, 1, -dimethvlethyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,l-dimethylpropyl, 1,2~
dimethylpropyl, 2,2-dimethylpropyl, 1l-methylpentyl, 2=

methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1~
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3~
dimethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, l-ethyl-l-methylpropyl, l-ethyl-2-
methylpropyl, l-ethylbutyl, 2-ethylbutyl, 1-
methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-

methylhexyl, 5-methylhexyi, 1,1-dimethylpentyl, 1,2~
dimethylpentyl, 1,3-dimethylpentyl, 1,4-dimethylpentyl,
?2,2-dimethylpentyl, 2,3-dimethylpentyl, 2,4-
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di met hyl pentyl, 3, 3-di net hyl pentyl,

3, 4-di net hyl pentyl, 4, 4-dinet hyl pentyl,

1,1, 2-trinmethyl butyl, 1,1,3- trinethylbutyl,

1Wg ZobEyoREDERDUtYl, 1,2,3- trinethyl bubgt/FR2005/001809
, 3, 3-trimethyl butyl, 2,2,3 5 trinethyl butyl,

2d§w§tﬁ§lﬁ§?ﬁ¥hbuﬁyb éhmétﬁ%ﬁbeﬁﬁ?lanﬁtmyﬁDMprylpenty_

1-et hyl pentyl, 2- ethylpen y - eth _
T4t hyHPE L behgi bty 1. bt hyP=br ShBLRYEREy e L le
leethytn3ipethyl butyl, 2 ; et Ayt rirmenbyhiphbutyl | 1,2,3-

2-ethyl : 2-methyl butyl, 2-eth tyl, A
Zigt UL p e sthyibutyl et k?%%h?%“%%?“ S
(1xmmehyyébhyw;, 2- netaprpopypmethal yéwéalkyl gt otip<r 2~

C but y{ ., , CVG leyl, 3-
c%%k %gegplogxpggclo{% %tl hept gl%ﬁé??%%yty

bEEYELBEREZL2] oct yl 1288y hT y@FBFglgu Foetyl, ~1-ethyl-2-
aﬂéﬂﬁpwttyEr eferred- @@Hp@uadﬁemymbﬁeymul a (| )2Fathyl-1-

acco th the inven be cite 3
d@?Fh@gghgyxglloms tﬁ @m?ég g§¥a tert- bgtgfﬁyl
emhyhymbuppényll-grmmylbtatrtdlpr lArthﬁB’si@rttﬂsflabu yl, 1-
r sel fro 0 a) 6 b)
?g)ﬁgk e %&%@?é ?e?‘éﬁtﬁgl 5* %2& nNR7R8 CONHNRYRS,
CENR7RE, hyﬂ¢b&@lknicyngﬂq63 orC@GH@PIOPMé7CCR%f§%Bﬁbty—
2@ Cl@ﬁﬁ#gglRﬁ represents; yvgen atom or aygethybtyl,
or _hydr oxynet hy rou n
r%b?@%éﬁﬂ% ant aP?Pté?oup“guhggFFﬁﬁedabmf¥ﬁl§%%fZ221OCtyl’
subsittuent s. Lndependentikyzselvécted froma hal ogen

atomor a (d-C4)alkyl or (d-C4)al koxy group; 30 - n,
m R7 and R8 being as defined above for a conpound

with fornikatéryedas acbpeends asvai addicnibrissal 1) in
W%&Eo§a aeLd,, aﬁg +BLSO A% r ghechr ras; ansolvatl are
e pro ucts of the invention will 35 advantageously

hagéincdupst FPUEAYSRS sel ected from (CH2) nNR7RS,
CONR7RB1 andp £ EB2NhNRZCORS L - POt 2006 £0 160675 Pheny L group;

Fﬁggﬁ?%g%?é00%?99reér@59g9%ta'Qa@gggﬁd@@qgcwhﬁhfPBQ

o n 2o

- and/or Ry represents a (CHp)pNR7Rg, CONHNR7Rg,
CONR7Rg, hydroxzy(C1-Cyglalkyl or (CHp),NR7CORg group;
- and/or R6 represents a hydrogen atom or a methyl,
(CH2)nNR7R8 or hydroxymethyl group;
- and/or Ar2 represents an aryl group substituted
with 1 or 2 substituents independently selected from a
halogen atom or a (Cl-Cdjalkyl or (C1l-C4)alkoxy group;
- n, m, R7 and Rg being as defined above for a
compound with formula (I);

as a base or as an addition salt with an acid, and
alsc as a hydrate or as & solvate.

The products of the inventicn will
advantageously have a substituent Rg selected from

(CHo)}nNR7Rg, CONR7Rg and (CHz)nNR7CORg
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be present in a non chiral or racemc formor enriched
in one sterecisoner or enriched in one enantioner; it
may optionally be in the solvated or hydrated form
ape 2bosrypiepironal |y be in the form of BRCTAFR200H/801809
second aspect, the invention concerns the preparation
of synt hesi $rddterdredth akescusedcenwiphepdrd ngnpeodiet smay
in accordance with_the pect. t nyen :
SEFdpﬂﬁﬁépﬁe&fbt%sn%%vfﬁé % 2 %‘ omnﬁgmgeﬁgrEFQEChed
fmnmﬂvaz Areretigdpers oz N NHpd C’—*lNH-ﬂRl gnantigperp 1t

g’h %latlo’naﬁrigf N ;af e1ps definedy aboveyqlacaqt hbed, and

he i nvention concerns the 15 preparat|on of
|mﬁ§r@@éﬂéﬁésjvnbﬁcéﬁrG&ﬁcéoﬁﬁtﬁftﬁesaﬁﬁrst and second
aspect of thhe ifwesd oas @@ﬂ n@hthnjéﬂdiwmrﬁp@EﬁEmalthe
formula: Art S N_.N NH - CH3. 0 iﬁ whi ch u g in
APSSRF& 244 Odef | Réd aBSQEneﬁésln &t GuFFR*asEact , “the
| pyephm@ngcmwma hf:n prepadatienwofthi ritfey nedli at egspect
| Deaccordance wihophe Jdret. .secondagndethi ndhying  che
a Eect Shavin f6||OMAng general fornul a: %
ArZ118wNni NHZe“ﬁlCﬂQImEBaln which Are is as deflned
above. WD 2006/ 016067 6 PCT/ FR2005/ 001809 Synthesi s
intermedi ates in accordance witR the second to fourth
aspects of the invexfi I s€ a substidfpent Ar2
sel ected from phenyl|, thoxyphenyl
2,6-dich|orophen¥g) <ch ggg_ 3,4 5
di net hoxyphenyl , 2,%- ibrohnphenylr - brlono- 6-
chl or ophenyl , 2,%ﬁ9ichlorophenyl d 3, 5-
3

in which R; and Ar; are as defined above.
“n a third aspect, the invention concerns the
preparation of intermediates in accordance with the

first and second aspect: of the invention, having the

fellowing general formula:

NS Ar,

-
N~ N7 TNH-C-NH-R,
CH 0

in which R1 znd ArZ are as defined abocve.

Tn a fourth aspect, the invention concerns the
preparaticn of intermediates 1n accorcance with the
first, second and third aspect, having the following

general Zormula:

A
N\ > 1‘2
PP
ST N7 N7 'NH,
CH,

in which Ar, is as deifined above.
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di chl orophenyl . Synthesis internedi ates in accordance
wWth the second and third aspects of the invention
conprise a 10 substituent Rl selected fromethyl,

tabt bebeyyhsagg phenyl. In agcordance weth/FR2005/001809
i nvention, conpounds wth forrmula (I) may be prepared
usi Ng a pEQGessswWhi ChtdSnelradaed erhzedcon delate twiech the

follow ng are reacted: 15 (i) __a conmpound wi f A
AP2°ORA( 11b) e e N R i O RADIE S UTEb e
| eapkngtgeayp stichsasecta) Malogemennl, parngehparepnyL,

0 r or.(b) alkyl-S(Om, 4nwhi oMby, OF 2, 3,4-
Rélgi' glﬁﬁ&o%gﬁ%f;[‘y-lm R1, ién’%mﬁhc%“’:p%%%l 's. 20
andmeibpxaphaniyde with LofmdiaTARCRRERYEY] 1), iA~RAPER™~
b ats Art asdefi-ped Herehk) Or a precursor 3, 5-
Q?#%Fﬁsgﬁgﬁgébropria?é% ?he grou% Arjl in the conpound
oBt ahhedopser¥ansformed into a group Arl. 25 Wien R10
i s a hal ogentoksakkyntS(Hhanid remhish acmord2ndshewith the
reactiaqgn is. carried out in a solvent, _pretera -
DSFSPnS0I VBh CPEFS FOT Sl e terany A oFaran. Lorrise @
dsnethyksekhphoki des ot e et danol s oroptatdnal | y tentipbutyd and
prggggge of a trace of an acid such as hydrochloric
aci d, *or (ii) in dinethylsulghoxide i, n the,Eresence of g
a stronglbasecsgedaasst BHOKD atlg t enpérattife i i°Phe"1<S
range fromanbi ent 3% benpekakbued twside 4 eptoxess which

tenperature of the solvent. WO 6/ 016067 .
PET! FROGOST 01868 hhem=Ri 57 éﬁ%ﬂ“’.%@q%rﬁe 5 AT ch m
= 0 or (1) thecreaoctinan wiay: Hervarlki:ed out with nolten

Ar'INH2 (111), prefer a pperature close to

200C, with no catal yst. | f ppropri?hg) t he am ne

functions present in jlthe Ar' L ]group of conpound (111)
N

may have been R, N R,
in which =45 is a leaving greup such as: (a) halegen, in
particular Cl or Br or (b) alkyl-S(0)m-, in which m =
0, -, or 2; R-; is NHC(=Riy)-NH-Ri;, 1in which Ry = O cxr 57
and
{ii) an amine with formula Ar'{NiHjp (ITZ), in which

Ar', represents Arq as defined for (I} or a precursor
of Brq; if appropriate, the group Ar'g in the compound
cbhbtained is transformed into a group Arj.

When Rig 1is & halogen or alkyl-S(0)m- in which
m =2, the reaction is carried ocut 1in & solvent,
preferably a polar sclvent:

{iy for example terahydrcfuran,
dimethylsulohoxide or ethanol, opticnally in  the
presence of a trace of an acid such as hydrochloric
acid; or

(ii) in dimethylsulphoxide in the presence of a
strong base such as tBuOCK;

st a temperature in the range from ambient

temperature to the reflux temperature of the golvent.
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transfornmed into salts or may have been protected. The
term"Ar|l precursor” neans a group a), b), «c¢), d) or

e) as defined above for (1), in which 10 substituents
Riwoandbery oRgoare as defined above for (| PCTPFRA065/001809
precursors of R5 and/or R6. The conpounds with fornula
(I'l) are preparred idsidigctihes gpef-atingwriatoaol = ¢ or 1,
deseribed { noFuropean. patente EP-ALO0 790, 99% 1808, Ar'quH,
United States patént 15 US-A-5 733 913, as descri bed

i 11Schenpre fhebowy SCHEME “n:GOGE: 2 :GOCEL 0 THPOM 260 L OHith
Elh%LLé]: z+N MeS N C] at MeS N NH b] MeS NHL L MO

K2C03 ou NaH NT Are 20 cl McSN NHL di ,

McS' N N NH@ 2PEX GBI 1 SHE /R NCD REARS  AyOPBA qQSArRreggns 1
MeBeN WrNH- | IgiNHR MeSE N fsbmpl@@NHR @I (1Y nCRBA Deen
met a- chl or oper benzoi ¢ _aci d. Ami Lth formul a %IH
AFEARRORATER pRafaredt o8 usPNg eNGWh St Rods 7 ﬁ\the
correspondh@gt@mﬁrdpnmnnummmSSér“lhﬁanélw)gﬂnup a), b),

reductjon elther (| ci_d jrdi n,the h
géenc of a mstaal s ﬂglseqaronog%degv{ld%rcé[d ziﬁi:1 Wuc

(PR heEHG RS dRGg@ma 1 Hb pP ESefide Ao ¢
suehaas BdéELrwﬁkaoeﬁlQg6aﬁa/8rP@%/FR2005/001809
Compounds_with fornula (I1V) are known or pr epar ed

usi ng knohRS et HERIRLFhuy L Bl nEPFBUL23- behz oditéx odf 882 red

nmpposybstheut ederbfithe droposbli ofebyrabBY =in Eurcpean

met hoxycar bonyl . g p y 5 _he pr.ep db e_act
o?aE%P%yl g?cﬁlgrzgge?g?e oﬁng4 np¥rge§ategggp”s b20ent
(4snhtbobehzend, 1z2- deekylbBdniinr §<hedebenkedicoxol es

gemdisubstituted in theg2npppsition may be prepared
in accordance with

COOE: COOEL CH,0H
N LiAH /AjI:
P )\

MeS N Cl

MnO. N X9 Ar CHLEN/K,CO, ou NaH f\j[\\/[
/lL =

¢l MeS N NH, dl

H,0, ou A
Ar,
el NhS/L\ LHIZNHR = M NHCONHR,

O==0=0

o (1)

mCPBA: meta-chloroperbenzoic acid.

Amines with formula (III) are known or prepared
using known methods from the <corresponding nitro
compounds Ar'qNO, (IV), by reduction either (i) in an
acid medium in the presence of a metal such as iron or
powdered =zinc, or (ii) using hydrogen in the prasence

of a catalyst such as Pd/C.
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Phar mazi e, 2003, 58 (1), 13-17 by the action of ethyl

10 di bronomal onate on 4-nitrocatecho

(4-nitrobenzene-1,2- diol).

7W5|§bg52035@@hydro 1, 4- benzodi oxi nes spbsyFRRAVEH/DN1809
the 2- or 3- p03|t|ons with RS and R6 may be prepared

usi ng t he comihogdescrited Fo-A514nt ervati cnal patemt or
WO 01/021 577 from 4- nltr%c%techol or using known

cRERPEAF St MPaSForH Rl Tofs"
1, 3- di hydmer2-, benzof wir @ 53 -dm meod soxdelses | bedoppb3tituted

Ngq ehem, J1948yi2l, b968- ¥8;= dtthdsycarbonyl group may

benzodi oxi n-6-am ne is described in J. Og. Chem, 20
1994,}3@3(12&)@ FBALEST zoAon, 3hare gt oxd Aol aRpRectate on

dgsctiDed i O € ;THERARRULIGUR- 1} 9722 ol 443 449.

Known met o S such as those described in

Advanced Organire-ehembsiaydivew Ledi t P6R, d255%5t1b§§ﬁd in
04%5858909@@&@&1 used t Bet ranspormit hen Racand/demc2s with

tﬁE%%%%gﬂg{ e ﬂegg 3@ A fﬁggp% 'é6¥%orq£ﬁgngjn&fo@thyl

cdﬂbm@m@mabmmmtd(ﬂﬂﬂﬁfﬁ(t#QC£¥@mmpI6 (andibecRenpgne-1, 2=
% qQunds with formula (1) may also be transforned to
0 ﬁal ‘novel ~compounds with formla ( d% carrylng t he
desired 36nsuBSriZt Fetid YRS Cand/ 0P SRE.° he group
R5 unsCA2Me eclanithex hse&-toorpBepaKEidbwvvhnﬂstﬂAﬁ%@ and Rg

formul a (I\O or (1), in which RS repr :

CREYCHIEH % 4 CONPNEE RS, SheonPEERG Sor %W%% w

gn@u@ruﬁmn@mmﬂlpatenMﬂwﬂ1&ﬂ£92BSEkhoﬁmomn4thetappatechol

Startin froma c o IV) or

et Eel g Ao Poch R R, S A S

or 3, a cdnﬁo@n@%ﬂHQT%ﬁ@ﬁ@@ﬂiugﬂvrim@mGPF caffsbed‘?scrlb;‘d
prepargd i nywhi chRe= nmesyboxynethy| bydsheracti onref, 3-

WD 2006/ 016067 9 PCT/Fﬁ2005/0018 9 mesyl chI rlde,Ch "

f BENGREE OBy-Na ScRpdEnd 1 t REFGFmIEE  EPV) Yor e,

whiseh ,P553 - CHRNR7R8! -0ys 1:he 1a@tli, GRbeh z oHNRERS, - 7Rmarms is

bei n s .def ned f conpo nds Wt fornul | 5
Tﬁ5556n%8§n&§ 8 Hhe &H$§ﬁnggn ue’o%?é?ﬁe éﬁﬁ &49 _
racem c fﬁmmwnoMmaﬂﬂdqﬁpU$@ch50ﬁersHhﬂﬁﬁfmﬁﬁ%@flbgd in
Prepared ysing resohution. mehhods whi chy.ar epknowsnto2005,

ISBN 0471585890 can be used to =zransform the Rg and/or
Rg group of compounds with formula (I1V), depending on
the substituents desired Ry and/or Rg for the compounds
with formula (I). Grouvp Rg and/or Rg in compounds w.th

formula (I) may alsc be <transformed to obtain novel

compounds with  formula (I} carrying the desired
substituents Rg and/or Rg.
Thus, the group Rz = COpMe can Dbe used tTO

prepare compounds with formula (IV) or (I) 1n which RS
represents a COZH, CN, CH20H, CONRYVRS. CONHNRTR3Z,
CONRBOR9 or CH2NRTR8 group using methods which are
known in the art.

Starting from a compound with Zformula (IV) or
(I) comprising a group Rg = (CHz),~OH, in which n = 1,
2, or 3, a compound with formula (iV) or (I} can bke
prepared in which Rg = mesyloxymethyl by the action of
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the skilled person, such as crystallization by form ng
salts with chiral agents. It is also possible to 10
prepare conmpounds in accordance with the invention in

t fel Bodklbgdlley pure form using asynmet r pCT@FR2005/001809
stereospeci fic synthesis nethods, or chromatographic

tg«%'% hques) ¥si RY, a chiTal=phase. aFLtchrIlgﬁdSur}cﬁ hagmdtﬁomula
of, .the | nventi ‘ par at SR Or gL-NG action of
dﬁég?efﬁbi ghe?g;qgéﬁgfag'ng t he ??%éngdg%o osi ng.the,
pHERMEgo| Gyi calily Rgsefaiindi ast 6FE6NEEMECT ntgifpgids with
eganti nepkﬁglly pure active product. Enzymatic

t éChRi’'glfes "My al so be used. Known suppl ement al , _
separ at i ofiheectmimguesifayf behasddveThdyr el debthbied 1
2Q-di scussed. | ?bﬁﬁ@an&é@%éfly Racennt esomangl may then be

Y
Resol utions, John W-'ley and Sons, w York (1981
TREePaFpeUNds oY IS Gl oficrRY Al 2“@“ % 6F%p§%3dm to

i nna faarimmhi chei so@nr kchad aisn nest st lereoi sonery Wwibkaing
preparing.the synthesis 25 interpediates n t

r §8ol-Gt | Bhtgf Cé%a‘?ﬁ‘ ofist S ot amﬁ‘rﬁesf%vi tghl{%r %S)I'Szfﬁae J'CO
(birkpage nidnmeopres Uk soras=d Ajarnrey whehc &t e@imtlon in
u%hggrknoﬁgtgggEQgs' %@Eef0|f@%ﬁnglﬁ%ﬁﬂple%s@%&%&&ﬁ% or
the preparation "of certain -internmediates and h
conpoEndsich TACC oFFARSE S 130 Wethothe | AvenfroATaTRESEPPLC

exapphesake ot d igridi N anghses ve sakehyrfothe products
illustrdate the present invent

jon. _The exanples us :
LRG f of Mowi g HBHr eV at Foie:  PRP: FRPTTAG B0l AC BogS ™"
t ef bsbutrexycatleany! S5BOP:ing them then decomposing the
benzot ri azol -.1-yloxytri hmet k ' . cphosphgRiym 5+
i kR e
t emper-abure 1cBANMY di ehrer orettiaife WPr2806F016067516Y Mt 1C

PQEEEE%%QQEOO%QQQIA%%%{ et hanol, DCCkhown supplemental
di cycl ohiexyl car bodi i m de DI PEA: di i sopr glethghaglnghose
KISD4 TF tREBO4S B Rt T o Bf PRHEOEAK2SAH!I % 77514 -
benzyh-exyearbonykn Pret encpdc| earcaregnet,i canésdnangéetions,
(§¥§% %E%%%r%nd Sons, New York (1881).

The compounds of the invention may also be

prepared in a form which is enriched in one
stereolsomer while preparing the synthesis
intermediates. Hence, the resolution of enantiomers of

amines with formula (III) or nitro precursors (IV) may
be carried cut using known methods.

The following examples describe the preparation
of certain intermediates and compounds in accordance
with the inventicn. These examples are not limiting
and serve solely to illustrate the present invention.

The examples use the following abbreviations:

MP: melting point

Boc: tTert-butoxycarbonyl

BOP: benzotriazol-l-yloxytris(dimethylamino)
phosphonium hexafluorophosphate.

TH¥: tetrahydrcfuran

AT: amblient temperatzure

DCM: cdichlecromethane
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were recorded at 200 MHz or at 250 MHz in DVSO- d6,

unl ess otherw se indicated. The DMSO d6 signal was at
2.5 ppm and acted as a reference. The follow ng 10
a%r?bb@ybgg%swere used to interpret thepgpgrRrao5g001809
single . doublet, t: triplet, m broad signal, nt:
mul tipl et .86 %Qalgngllngl et dd: doubl e doubl et, ad:
quadruplet, at: quintu Iet ati. on of a corrpound
with for n@pal(l Id)lcyci§ I§|Xé(parra glrJr

(N-(t hBIUt yDreNz- l[d@'l@%p& E@l}algltgjyapalrtamayel) 2- p

met hyl su y ri.dof 2, P [

LT B hel SR o PRt 1 RG] it /s
5- car boxylzat @onzmok@@arﬂm@fyla 20% NHACOH sol uti on was

?ddfﬂ lt?h@ FUppens! Q0 0T nbh o - g:gjte@éﬁ%cél ¢hiry 0sdectra
ne 10 rrm ale | -
y ) %1 akteegPﬁ SLRoRy Al b 00 of BlSH-q.,

oVeFezorFr’r?‘ﬁu enper atire at-about 20C.
Aitersst iquteng for POihowtsdat Aisi eMSQehpey Wb, vas at
the 25 reaction rredl mwas concentrat ed undﬁﬁgva%g@owmg
aFmosPrio & nelSt et hefi®t hé r dsidie Was taken u

35&bmexﬂfatl\mtserwesél usesda ftm 200t mRategs, thil tfé?%”a 51
and shed W X, 60 r themp Macuum é:@d mt :

tnvvg resenée ofeE’Zog A |te@so%n| d%v\rés obt ac??
I\/RuithewO 185CPrare 30 @iEtq, ¢d: double doud S8,

[é{ué@rﬁhg-l%t(,ﬁ%tthqugﬁln@ﬂreltm d| n 5- y-1nethanol . 210

1M solutiaon of LiA H4 Gﬁ %s addeld t
39 68 g of rEREre&ier &bt & ﬁé’a“P"ﬁ“‘t & g - 3
step di ssq»lr\é@@rlamlbpl iitre of THE over 45 m nutes,
keepi ng the ratur t ned for
a 1 hour Il&on % ﬂ thge61 o gér)gitll%rhel ﬁ?hﬁd ulcggz to
5®n@rltd1y95m1p®fommdt @rym@ioazm?)ﬁ]pmwlam Widridsa e
then 32 nmj of water werejadgdedo-dropwkselikRio) pyrimidine-
successi on 2006f016067 11 PCT/ FR2005/ 001809 After
stiCEinhG 3R tE0 mi nutes, the solid was filtered then
rinsed wi fhoTHR. Jheaf iZotr atie,oMass €bncent r ated addwdertoe a
vacuum and the residue_was re-dissolve G 600 ,m -
b@ldislpﬁélstl&nueneO%r api gl”y ‘hot fi Ioger ed ?olyel i mi fha Chlgt:o 5
s e tofy 1the d) psaliuklde s -anet atrtre sfillatreat énwasl @l hbwed t &0

over 20 minutes, keeping the temperature at about 20°C.

ad:

after stirring for 20 hours at ambient temperature, the
reaction medium was concentrated uncer vacuun almost To
dryness, then the residue was taken up in 350 ml of
water, stirred for 20 minutes, filtered, and washecd
with 3 x 60 ml of water then vacuum driled in the
presence of PpOs. A white solid was obtainea: MP = 134-
135°C, m = 39.9 g.

1.2 f4-Amino-2- {methylthio)pyrimidin->5-
y_lmethanol.

210 ml of a 1M solution of LiAIHgz in THF was
added to 39.68 g of the ester obtained in the preceding
step dissolved in 1 1litre of THE over 4% minutes,
keeping the temperature below 30°C. It was stirrea for
a 1 hour lenger, then the temperature Wwas reduced to
5°C znd 9 ml of wazer, 6.5 ml of 5N sodium hydroxide

then 32 ml of water were added, dropwise in successicn.
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cool overnight. The white crystals obtained were
filtered, washed with a little toluene then with ether
and dried. MP = 124-127C, m= 23.9 ¢g. 1.3

4w6sz@s 0f@elhy! t hi o) pyri mi diine-5- 10 cechaAFHeO§HE001809
9.5 g of active W02 was added over 2 mnutes to a

sugpensi Qi 1Qfy-i23; 8 & of pakeahekspbtaisnesh fidmidhesiltered
preceding step i'n 1600 m of chi oigf ormthen s

]
ol BERI ght 2R/ aibiténtT If%ﬂper%turé h&-Sol'i% conigggrated
fuhﬁa&e@am&hmmaﬁk Frecithuanivad CHE1Bs amdvediein 600 ml

fhitnate uos congentt ated under,yacuymLo 8r yness: shgate

whrt €% ue-has i n_et her t er ed
aﬂdmedmfed:hdvplisc.ﬂ_'&ﬂlbll@@canm h@l fg5 tgate gas allowed to

6 hen | 1 ] al were
Cg%%yl?hgg Qﬁﬁ?do[g kh%]ﬁ??lﬁ? ox Sgﬁ%ﬁ bt ned we

6@%1N§He@as ‘@@d@ﬂi Ve D ﬁ&t*-é§ tt& i) t&fert h‘%lgh sther
akdehyde cabt airned 1ion -tihe rar,e&edd ng .St ep d| ssolved in

240 nl of cogled.to 5C,, then.2 -

2, 6-di chl &Egghengl_zg%fﬁé’ﬁ?t_r(ﬂ l 29 g’g@% &\%er 2§25
ncaubas deStyider.i ng was cont i nued for 30 mnutes at 5

then OVerQIg%tgatJa %%?&etﬁﬂ@grﬁggr%ddgﬁa6@5$t20ﬂ1nutes
medi um was cool ed to nd 6 a saturat e% h
sobuts orRaTeNHATH wéséadaea Pél Icdvied by BOG mt=of =5~ e

V\’gtr%"c/e'd% gm xtameia 1edopreciqy t ahowasotar medmhichrred
was filtered, washed twice with water, conpletely

dPARREd INfas Hed Wla 1&ther WSRO M F%chl OF O ¢ orm vas
tlmmt@géldr) Wiitdsretchergi@af t € xdrid mg, aobei GeCs9l i dndas the

gkg% e waggﬁgo gésgétg& u%%ggzv%cuEH?’Q;hﬁfy§@gs the

ases wer e oncentrated to
dwyness sarid ct mm iR 14%370 eo chit or BRBF m ol hRFER 2nd

et;her, shadheen jaddedc ca sgcong , q)lga@tlty of 3.15 g was
obtal ned Total in = 33

N- (t - But yIL)y AN - [ 6-((2 6 @ul&ﬂ%r&ﬁl%@ﬁyl
200610 %EEE'OQ?@%%?@E[ZZS?QWO181551““'“’”‘3“1%“%63 N
g 0
added ove 2)‘7 rﬁj’{ ggfoﬁjﬁlg g“as ?O?%% am n ne%obt ai nt\é\%é "o
atzcnve;, oA thamnahydesmuﬁlmam Keepinigadse ng s=ep
Lemmeralure fel o 250 ok, pukes.othiir et forca tueshen. 05 o
mionates, t 1 If\q
of 2,6- dlchlorophenylaﬁetonl ri’e was added over Z0

minutes. Stirring was continued for 30 minutes at 5°C
~hen cvernight at ambient temperature. The reaction
medium was cooled to 5°C and 65 ml of a saturated
solution of NH4Cl was added followed by 500 ml of a
water/‘ce mixture; a red precipitate was formed which
was filtered, washed twice with water, completely
drained, washed with ether using 100 ml of chleoroferm,
then again with ether; after drying, a belge solid was
obtained. MP = 250-253°C, m = 29.9Z g.

The ether and chlorcform wash phases were
concentrated to dryness and taken up In a little
chloroform +o which ether had been added: a second
guantity of 3.15 g was obtained. Total m = 33.07 g.

1.5 N—(t—Butyl)—N'—[G—(Z,6—dichlorophenyl}—
22— (methylthio)pyrido[2, 3-dlpyrimidin-7-yl]urea.
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5 tertiobutyl isocyanate was added over 20 m nutes
followed by stirring overnight. The reaction nedi um
was slowy poured onto 800 ml of a water/ice mxture +

1% B0l 08Noide ; the precipitate fornmedpoagrkbosyed1ao9
washed with water, drained then stirred for 1 hour in

10 300 m ,ofs %Ihﬁﬁ chol hawed, by fhkierbrer WﬁShhﬁgates to
with et her and dryi. ng. A bei, ge soljd was lonbt ai VP

-291§59198E (dé% Fﬂuﬁﬁ 9@ %l 2dch %b Ve, u ion  in
N:s@b B\llt)&ﬁ N’IF[6ké%,pﬁ-n@l Cﬂ’ﬂ@rbpinpayla):ure pelow 25°C; iz

37 O Tt Suh B o birof & REFH hsé Aded 1o T ©f

Zieﬁiﬁ_abuftyﬂhe ircesy 0l @ nedz abowedeidn solait | o%Ol pminutes
309,71, af QQ%OrQEQﬁﬂkﬁpVggogélQ}EUtESThEEQRkﬂg:&ﬁﬁ medium

t Evperat ur e précipitate was,forne )
Afeer <A chdur S2OHIRA reak®i 8ACBdi G ias i it e V\ﬁ“’tﬁt& et

2Q gbi the of @N} cn*pr Oﬂﬁbh@l%c&@ﬁtﬁi%s%m aﬁﬁedflltmred

followed b of Ca(OH) 2; ter tirring ftor

MYRGPES, Wye €BFRH waS rﬁ% vBehBE i eR L Hour in

dizcll eronet h@meletrhenfolhewédl th'}at 8ihasréogecemasgtigd t ith

dr ess t he resi t | At gﬁ hq\ljp =
Iatm drgllln vved ggsb%{%oors@lﬁgl vygso %gt in

en the white solid
vva§5f |1I9t6e|Ced<:ii+2‘\737a§he(1ii1 Wi &% - Setther and dried. MP =

138 140C, 1 20. §.9 t_@mmumw "9 GoTRaRdS ticnery L) -
general formula (I %tprepare n the

r‘rﬁr‘fr{@tet%ltshl&ﬂf’ho&é@é ﬂyaéamf 51 31 F&omp “deéfclﬁlubféaaa-
'n prepar atyi gn df mét 2cRlorapeFben2pbediechidorophenyfied to

tbutl 40: s: 9H 3 3 50-7, 7 lm@;g'
cyl# #ghelo urea 1ﬂb%gl€%d g!!)i?_le 9 ]91’1 %o t in
236>Odmihl omophbhgtophemyl @S0 pPm TSNS 7. f@eﬁaﬁ&r the

te%%@ra%ﬁ%% Hﬂy1bélo%??51535 gﬂggﬁﬂﬂﬂpﬂﬂatéﬂﬁaﬁ 68 rmed.

11, 90,
pﬁmteg 2 1hpVD 2006] GFUEANS Pt} FROGOS) 6%1 with
3i&tdenethm@ﬂﬂﬁﬂndmduhandnﬂqd NaA9C ppwes sadgded, 350~ owed

y544l%}éf Eifongé §ftéH's§1§§1@g8%d¥ﬂﬁclﬁunu§é% the
solid was filtered, washed with dichlcromethane then
the filtrate was concentrated to dryness; the residue
was triturated into 80 ml cf hot ether; it was allowed
to cocl then the white soiid was filtered, washed with
ether and dried. MP = 138-140°C, m= 20.5 g.
The Zollowing compounds with general formuls

(TT) could be prepared in the same manner as that

described for the compound described in preparation 1:

Ar, B} R

2,6—dichlorcphenyl tert-butyl | 1.40: s: 9H; 3.50: s: 3H;
7.50-7.70: m: 3H; 8.55: s: 1H;
9.10: s: 1H; 9.60: s: 1H; 9.95: s:
1H.

i‘2,(E—dichlorophenyl phenyl 3.50 ppm: s: 3H; 7.10 ppm: T: 1H;
7.40 ppm: t: 2H; 7.55-7.75 popm: m:
SH; §8.60 ppm: s: 1H; 9.60 pon: s:@
1H; .80 ppm: s: 1H; 11.90 ppm: s
1H.




1H, 9.60 ppm s:

1H, 9.80 ppm s:

1H

2, 6-di chl orophenyl ethyl 1.20 ppm t: 3H 3.40 ppm

gd: 2H, 3.50 ppm s: 3H, 7.50 ppm 7.75 ppm m 3H
8wep 2RE/ 01608t 9.40 ppm s:313; 9.60 ppoyFR200EH/001809
9.70 ppm s: 1H 3, 4-dinethoxyphenyl tert-butyl 1. 40
ppm s: 9H 3.45 ppm s: 3H 3. 80 ppm s: 3H 3.90
oprT— s, 3H— 7. Y0 -1 720 ppmy_m_3H; 7. p s: 1H, ..
8 245 Pprrioschersl 9. pEeHpRH YL s 1- AHPTY. 8o 96():%[)-%:??%5'%'
phenyl tert-butyl 1,40 ppm s$:3. Qj-lpp:& 50 aapna £5+6.8Hppm: mt:
7.60 ppm se: 6H 8,45 ppm s:.._1 3
9.80 ppm s: 1H 2-pet hoxypher%}! |:’t Ze‘?tpp%ut 826533%“ 5
$: 9H 3,.50 ppm s} 3H 3. 80HppEntl $>pm3ISI 17‘1 1980 opma G
ppm nt: 4H, 7.60 ppm t: 1*’1}1 40 ppm s: 1H;, 9.60
ppit—s—iH—980—ppm —s—iH—2,6-dirbronophenyt

{ & t<batipkoheagl ppn] s€wloH, 3.1500 ppm ts:3H3H-40mmp o 28
ppm t: 1H, 7.85 ppm d: 2H, | Bs5QppEt §1 A HneCO
ppm s: 1H, 9.60 ppm s: 1H] 10.00 p % SJ@EI : 1M
2- br ono- 6- chl or ophepyl tert-thyT’ Py eyt -
3.45 ppm s: 3H, 7,50 ppm {t:8.4Hpp. 65 Jplprﬁ 6@1 pphH;s: LH;
7.80 ppm d: 1H; 8.50 ppm s “Z_b pprg go pm s: 1H

- 50ppm—s—3AH—090ppm——s—IH—2,6- u|U|unupneny
ethiddimethbxyppanylt :  BHert3v801 p|dml0 o 2H 950 nhdkegmpys: SH
POH); 3.50 ppm s:3H, 7.40 p@rrgogj 1H, 321 859@% cg, 3H;
2H, 8.50 ppm s: 1H, 9.25 ppm s: 1H,

f

[(

1H, 9.70 ppm s:

+ TFA) 3.55 ppm s:

1H
PCT/ FR2005/ 001809

8.

WD 2006
P- br onp- 6-
3H 7.10

1H;

G077k =em: BB 0. pom
chl o1 ophienyn: Riemyil 9(@[\@@1.

Rt o eb o 05, 9

DM m 7H: 60 n
DM ] . oL—P

phenyl

m S
LEn C=art

i tert-butyl

A=A 4 PPIII Q.

40 ppm: s: SH; 3.50 ppm: s

60 ppm: se:
S:

3E;
14;
1H.

1.
7. 6H; 8.45 ppm: s:
9.40 ppr: 1E; 9.80 ppm: s:

Z-metnoxyphenyl

tert-butyl

9E; 3H;

3H;

3,.50 ppm: s:
7.10 = 7.40 ppm:

.40 ppm: s:
3.80 ppm:
mt: 4H; 7.60 ppm:

9.60

=

s:
t: 1E; 8.40 ppm:
1H; 1H; 9.80 ppm:

: 1H.

s: pom: st

2, 6—dibromophenyl

tert-butyl

5
1. ¢ OH; 3H;
: 1H;
; 1H;

: 1H;

3.50 ppm: st
7.85 ppm: d: Z2H;
1;

1H.

40 prm:

-1

.40 prm:
.50 prm: 5.00 ppm: s

.60 pom:

in

10.00 ppm: s:

2-bromo-6-chlorophenyl

tert-butyl

3H;
1H;
1H;
1H;

.40 S:
.50
.80
.00

.80

9H;
1H;
: 1H;
1H;
1H.

rpm: .45 ppm:

ppm:
ppm:
pPm:

PHIL:

== o ™

.65 ppm: d:

O, bW

.50 ppm: s:

~1

s: .50 pom: s:

[e BNl

s:

2, 6—dibromcphenyl

o ethyl

t: ZH: gd: Z2H
1 3H;

; 2H;
. 1H;

¢ 1H.

.30 prom:
.50 pom:

15 ppm:
(masked by DCH) ;

1H;

.85 ppm:
.25 ppm:

7.40 ppm: T
8.50 ppm:
9.60 pom: st

1H;
1H;

5

.70 ppm:
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2, 6-di br onophenyl Phenyl 3.55 ppm s: 3H, 7.10 ppm t:

1H, 7.35 ppm qd: 3H 7.60 ppm d: 2H, 7.85 ppm d:

2H, 8.60 ppm s: 1H, 9.70 ppm s: 1H 9.80 ppm s:

1ﬁlo zégspglgg@h s: 1H. 2, 4-diighl or ophenybctgrk2bosyb01809
ppm_s: 9H; 3.50 ppm s: 3H, 7 45-7 60 ppm nt:

g&m%m?% aﬂﬂkqﬁmnllkhvgvﬁo 3ﬂbw§>+h§% 8. &Qp@@ﬁb SBH;

.55 ppm % 0 ppm_ s: epa ﬁt %ﬁ’Of s
onpounds V\nthformJIa(III) ’#%B%rEp&ﬁatlg s e
elate to the nunbers of themompe@up@s isn IFabl.€s pbm:
nd 2 bel ow. When they 5 cont %n an asyrrmetrl c car bon
t om -t hese conpounds—were—opbtai-ned—+n—theracenic
of ardidoRseather W Senenyl ndi ¢ &t 8d poPr epaiati-oh pem t1 1H;
thyl 5-nitro-1, 3-benzodi oxoles 0.6arho d 2H,
1.0 a of 4-nitrocatechol was ad%p%r} q§ 3Q W&@bén

Hin suspension in 300 m of- W@v@r 25[1 heogqJ PRI, iSE th
ooling to keep the Tenperat YrerbelRw=30G; °.8bicthi B 1H:
was continued for 15 m nutes the 104 m f 15 net hyl
dl chl or oacet at e was| added ove¢ rl‘lO g stirring
was continued for 4 hours at|90C. The reacti on _nedi um

pas, poured over a nj xiure er..
Do P e t | e R TR 400 WDy = AlbEr 0 fRets: 3
conbi ned organi c phases vvere \R’/aéﬂ’rédGQm@e 20 @it [-& ppm: s

saturated Nad sol ution thenidpi edi@ngd.. coneend pated: s
under vacuum ( DMF eyapor at ed off) The residue _was

faken up in a ACOEt| H20 mi xt Ur'& gnd® FHe' §H ek 80 PP S
br ought to 8.6 using Na2CCB; |t:he organi c phase was

fecanted, washed wi t h saturated NaHCO3, H20, 5% WD

2006/ 016067 15 PCT/ FR2005/ 001809 KHSOM4/ K254, H20,

sat ur at ed Piaplarahéondbife dompoundsu whthe Fapowdeed I Id) -

seri -sol i dresi due, s, obt al.pedwhi ohy yas -takare Ufumbers

then trit eptane to produce a solid
2@f7qﬁe“@bmp©@n@2C1m53§Q&Q@tﬁypnd 2 below. When they

5.am-093 13- henzodigxQl &=2hon atom, these compounds were

cbhtained in the racemic form unless ctherwise

indicated.

Preparaticn 2

2.1 Methyl 5-nitro-1,3-benzodioxcle-2-
carboxylate.

31.0 ¢ of £4-nitrocatechol was added to 17.6 ¢
of 60% NaH in stuspension in 300 ml of DME over 1 hour,
with cooling to keep the <Temperature below 30°C.
Stirring was continued for 15 minutes then 104 ml of
methyl dichloroacetate was added over 1 hour, and
stirring was continued for 4 hours at ep°cC. The
reaction medium was poured over a mixture of 2z litres
of ice/water then extracted 4 times with 400 ml of
AcOEL. The combined organic phases were washed once
with & saturated NaCl solution then dried and
cencentrated under vacuum (DMF evaporated off). The

residus was taken up in a AcOEt/H.0 mixture and the pH
was brought to 8.6 using NapCCz; the organic phase was
decanted, washed with saturated NaHCOz, H»O, 5%
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carboxylate. 3.92 g of powdered zinc was added to 900

nmg of the ester fromthe preceding step, dissolved in

30 Ml of THE and, after cooling to -5C, 4 m of

apet pooagbdeb@7di luted with 4:=n1 of THE mas/mHdedspuersos

30 mnutes, then the tenperature was allowed to rise.

AfPé@alngO4ho@@§,deﬁwzﬁﬁ@m WaSl caneinediouftc aald t Hecuum
olid was hed with.a little THE and than The

b e e e e e RV AU SRR

sahueat ed 15=NaHECBurtd2@d sat uratehNaCh ;paddere daybngid.

cggcgntraﬁbon %d% spacuum a yel l ow wax was

ob ai néd” 'WHi ch was ' défit I'fied by NVR. M= 800 ny.
Preparati 8nZ3 3.Hethyl 5-amino-1, 3-benzodioxole-2-

SzNLEEQyh 2 Bzbenzodi oxol e- 2- carboxam de. 20 20 nl of a
M ammnl acal solution in nethanol was poured

1.12 g of 3t fé HefRyIPEEES r o< pFépardtcoh 2 151(%O mg of
Ather e2% oM NHtes, tht Waseeiicent sated dura@eﬂv‘eaicwum 30 ml

gl&segglﬁ d reS| Sevvas t ken ggnzg 552% ? I&f‘neégedtf@dacm

-gBlbeadodwmm é- Izlca:rfboﬂfaﬁ‘l deas 4i.<i_'§1;7309 ofepowderegnutes,
Ztﬂgnm@§w9dg§ﬂ%59agggé abheam dg, f QR After 13z

preparation m of THF; after cooling to
LBEurs, mfigftEdetae Herd @RTiied Vs AlCoftherHEOkES Was

aﬂggﬂo@vwlt%o &nutes- Folt owhAg raddidrion, thee30fiitrate
?Pef%% m@&@l'ﬂ%ﬁﬁeg rd S«sasn“%qﬁecu%bhfﬁéfo therurated

tered wth

n%@lﬁ?a%t, KeOEt . SRe-8A9a% at & NS d| Pa-&d wi HRYABOEL , 2nc
Wa{)ﬁée%?at§ ded %gg]g&é’q]ﬁﬁlﬁ the .pH EQUQ%t t&b@amed
satarated Na reci |tate or me
eVhhthated bychtiférdingy YHB. flllﬂtraE@O\/\Bg decant ed and
then the prganig:pbase was washed with saturated
NaHCG8, H20," saturated Na t hen drleg E q
evaporated: - a wax: whf ¢h. har 0ehaa’on*eosr rng=hasramide.
obt ai ned. 2M =1 6f63agZNW@maMHﬂ&ﬂ£D6§olﬁtlon in mezhanol
PCT/ FR20CB/§D1 eparatiao
: & £ T

SWT\i?tr%-l(”i,e - behz3di cﬁ)ng 3. y rrett%lzienolmt3/2l 3erﬁterf a "
IMspiuaioonof. Li Al Biken TEEmiasitesdddd tvr . @higpfrated
t&ﬁﬁ@?tQXEuﬁﬁte&ﬂ¥H§%f§@ FBsidue was taken up in Et20,
filtered and dried. m = 0.99% g; MP = 202-207°C.

3.2 5-Amino-_, 3-benzodioxole-2-carboxamide.

4.57 g of powdered zinc was added zTo 0.98 g of
the amide from preparation 3.1 in 35 ml of THF; after
ceoling to -5°C, 5 ml of acetic acid diluted in 5 ml of
THE was added over 30 minutes. Following additicn, the
temperature was allcwed tTo rise. After 1 hour, the
solid was filtered, washed with a little THF, methanol,
RcOFEtL. Thne filtrate was diluted with AcOEt, water was
added thereto and the pH was brought to € with
saturated  NaBRCO3. The precipitate formed  was
eliminated by filtering, the filtrate was decanted and
then the o©rganic phase was washed with saturated
NaHCO3, E20, saturated NaCl, then dried and evaporated;

a wax which hardened c¢n cooling was obtained. mo=

J.e3 g.
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5 preparation 2.1, dissolved in 25 ml of THF, at -5C

over 1 hour 15 mnutes; 20 mnutes after addition was

conplete, 20 mM of AcOEt then 9 m of 1N NaCOH was

afiged ood/0RWoss; the precipitiate formed pes/eReobBAbEd809

by filtration, washed with AcOEt; the filtrate was

di | ut ed 1@r\@ptaliaég%t gqand washed vvlth H2O, 5%

KHSO4/ K2SO4,  H20,  sat ur at ed, ; after

concentration undéf': FEcddm® gae\%?d\fvé?{ %ob a& 3“6\%#@&?1

cryst allized3 mi=of2. 441y, IR = i80r 82C. LiAltIAe imexTHF was
SLERe gt he NI &I g deri vativg I rQ Prepalationed:dec  in

Was reducéd Usi nggthe nmet hods - es bed .
prodpeezthenam ne, wicis sfcgmmd algl I?IE) rfes ¢Ei bBHE, i @t —5°C

P5€@§rQF'@@u§ 25 BreRArALl o Sydndres after addition was
5-Nitro-1, 3-benzodi oxol -2- 20 yl) net hyl sul phonat e

( 3
nFoBPLEFPet RYl &M e WaS Bidddrat® 58 tof W 128 of 2§ hadded
aHQ@ths@btatﬁ@d pﬂeﬂﬁp@aéaéloﬂo4méd divasol ¥edmina88d by

I CH2C12, f h| d
bl 18 aTio: eaLnaft 0 Y Al 9 Me LPoM B0 LL D8 utea

r embliedhcONtt ernB5 weasTigdesyithe Hasact bon K UmSuls H20,
Lute C12 and waef 4t he, oroanic,phaseMasng
écg%tga% Tﬁ}% Wl%th H2Q, gatgrate NaCl , " drledrl neer

eVapsraL et Afer Wi t 0PaELBA ﬁA’MaﬁeY%alﬂfﬁ/ﬁﬁi m =

sol i7d @/asM@bt:agoegg m=520 9, MP = 112- 115C 30 5.2

[ (5- Nltro 3- benzodi oxol - 2- yl) net hyl%_gl Iam

2.19 g of iy ety &fitte wa§Padded t ¢'2. 5 vghee from
mesybatrec-obhaidnedwans trhelypreecediing stlep maﬂtﬁ@dm deg¢cribed

h - t 0 7 of e
PR LT R e Mkt
atneFr8rhoatscnAfitér a total of 48 hours, the reaction
medi um was diLuted-w th AcOEt, washed with H2O then
with saturafed NaCl: after dryin , .the AcCEt had
evapor at ed- bf f ahd™ ]txﬁ*ér?e%raué 9\/%95198?5891 pin 40 n
of1 V: 2006601606721 . PCT/ FR2005/ 001809 Et20 + 10 ni
of AcOEt and.extracted tw ce wth 60 m X
the acid gh?\%es ner e* i"ﬁ;(}é aIBrough‘f]al nt%gdcontga%t With -
AtCEE andof he:lp# vmlscmcmhghmbt@l@ew thn10Neparation 4.1

dissclved in 30 ml of CE2Clz, followed by 1.85 g of

mesyl chloride over 15 minutes. After 15 minutes, toe

O

ice kath was removed. After 55 minutes, the reaction
medium was diluted with CH2Cl2 and water; the organic

phase was decanted, washed with H2C0, saturated NaCl,

dried, evaporated. After trituration in heptane, a
prown solid was obtained. m = 5.20 g, MP = 112-115°C.
5.2 [ (5-Nitro-1,3-benzodioxol-2-

yl)methyl]ldiethylamine.

2.19 g of diethylamine was added to 2.91 g of
the mesylate obtained in the preceding step in 18 ml of
DMF, then heated to 80°C. 0.73 g of diethylamine was
added after 15 hours followed by a further 0.73 g after
8 Thours. After a total of 48 hours, the reacticn
medium was diluted with AcOEt, washed with HZ0 then
with saturated WNaCl; after drying, the AcCEt had

evaporated off and the residue was taken up in 40 ml of
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NaOH;, the organic phase was decanted off, washed with

5 HO then with saturated NaCl, then dried and

evaporated. An oil was obtained. m= 1.55 g. 5.3
[ﬁg-éﬁbggohﬁagbenzodioon-2-;yﬂ)nethyl]dPeThyREﬁﬂEéOOlBOQ

7.45 g of powdered zinc was added to 1.93 g of 10 the

gbwgl QOg@O&ahrld Abtaiged dﬁutmm@@@@iﬂ@im epith 60 ml of
i ssolved in 70 of THF, then at - 1 c

was < éHde@C%veﬁzf% ﬁ?ﬁﬂtéﬁ“ﬁﬁﬁssﬁlfﬁlﬁﬁiﬁas C%%tlﬁh% o
betneant0Giand 25CEtAfdrer dhdhaui syas hersofhd was? with 10N

re mashed with, T L tdran with

15 bgltgh % W %|TuEh = Q Ac%é gﬁkgﬁgﬁﬁﬁa f%asﬂ@@

WEE O brbu@rht tval 1 Wi tSﬁtll@Ntm NeRé: pr edifi t atgied  and

fat gﬁéd el pai 'a%tle%a%y fd-lat:erdang; ot be :f.idst rate was

decant or gani ¢ .phase was maéggg¥$§th H20,

sat ur at ed Néd l[dPréd-iand tevapsraa o obtain a

b&@@ﬁe@h&l @heth%@ahlﬁé g. Preparatlon 6 6.1

1- Met hyl - 5-nitre-| benzodi oxol 93 £
yI)nethyI)pl efazi %%% Teacf‘lon%famla(%f\;ee3 aﬁ%ratlngg °

pthéocnhtﬁoz coﬁﬁomh@ prioductedasin solt e@rereChesf oPRFEP!
%%g 4l h%ro’%h'ﬁ“o%e Tfﬁ?z Ehsn 2t -5°C, 7.6 ml of AcOH

hy I perazin-|-yl)nmethyl) .
b@ﬁ@ooﬁdﬁ@f Soar e THEUFEECITON ForFoid dffet afPRE U
prekeeeh & 236 FH"BCDafatAﬂ[bﬂ 73l hours, the sclid was
5-ni.tro-1, 3- benzodi ox rboxylic f
5K N&éﬁeﬂas‘ﬁﬂﬂédgoVé ndgt'es ?oil%%}% Igﬂg%gqu) he
est er rabtaiwed dnl ptepamaﬁﬂonAQOEtlﬁ Iﬂgﬁlanﬁlmﬁé pE was
n%than% 35 §1QH{§Sé§Ft%rg%dméﬂé"bﬂﬁEﬁﬁiﬁg%§t§®rﬁQ§ was

reactron medium was ute th AcOet "and H20 and th
t hé ipiinwascbioughtl 1o 2@ tHheN HeFTathe2or ganfeteds the

pla%%%n\ﬁ@s ggant eds s Wwaghede ot H2Orand V‘@a&&(}@/t@:}%Oﬁ%Cl,
18 PCIT/ FR2005/ 001809 sg%%%ated N%f he%xprled apd - _
eVap6FatEer t 6 V6BCARH S g of o amf

N+ Dimeihyl -5-nitro-1, 3-benzodi oxol -

Preparation ©
6.1 1—Methyl—4—((5—nitro—1,B—benzodioxol—z—

ct

ylimethyl)piperazine.
The reaction followed operating protocol 5.Z27

the product wWas isclated in the form of the
dihydrochloride.
6.2 2-((Methylpiperazin-l-yl)methyl)-1, 3~

benzodioxol-5-amine.

The reacticn followed operating protocol 5.3.

Preparation 7

7.1 S-nitro-1,3-benzodicxol-2Z-carboxylic
acid.

1.5 ml of 5N NaOH was added over 30 minutes to
1.12 g of the ester obtained in preparation 2.1 in
12 ml of methanol. 35 minutes after addition was
complete, the reaction medium was diluted with AcOEt
and H20 and the pH was brought to 2 with 2N HCL; the

organic phase was decanted, washed with H20 and
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carboxam de. 5 0.36 g of dinethylam ne hydrochl ori de,
0.77 M of DIPEA then 0.91 g of DCCl were added to

0.84 g of the acid obtained in the preceding step
diwsselovedoitsosyd m_ of dichl orsonet hane. AttrgrrabDEY0D0Y809
for 3 hours at anbient tenperature, the reaction

rreqrtuma\ﬁ/@a 192£1 ] t enad, apdithe Ehbtrafgpmasceh | wiedobtain
2 CH2Cl2 and washed in succession with a solution
at dr afed@*-NaHCO3, H20, 5% KHSO4/ K2SO4, H20
saturated7NaG Nafit-eri metyiyng,>—thhe rsellyerbanasdioxcl -2~
e d .off then the residue was chromatographed
gg%gf%%ﬁ”&%lng a 99/1 -5 dichl oronet hane/ et hano
m xture. 0.56gdofofsofiidetpybducnewdsy Bbtdiregidavp &.77 ml

1Q9CDﬂﬁEﬂﬁﬁﬁ%ﬁo@ 249 10* DCCI were added _to 0.84 g of
5-Nitro-1, 3- benzodloxol 2-carbonitrile 7 ml of
PECE3 wsd 2888818945 T thE [E]%ﬁceéblftgooﬁéﬁpt oﬁ?éolved in

Al tem SkﬁrMHK%Ié&oﬁgkm&ﬂytesﬁﬂtéﬂlSﬂlﬁfl@gOFo&hei hours
n%de t.ai_ned #n ﬁrgggration .1 was Frgdded %leum was
0 ?&f & sti rriRgTFor 3 hodr € at "~ afbi-8Ht

t érperatdr end hehe ed¢irontai xaw ed Wast pduredh city-le and
”MEHES °£q25?u833e9£1é9ﬁt ef; ’cﬁe ThgoPﬁ‘EEhH' tate gg’tu*”ated

f or red was ered, wash ter then dried
1Ng§”§3|w£20405iq1@@sq$4g2804 HZ20, saturated NaCl

52 At eri BE~indr, be@i@ds@xebnz Gardbosy ipdteceq Reddctiram the
uct tained in step

of the nitro gr of the 0
; 15?1&1‘?19 \\37 %F?%%a?glﬁcgsc?fbrrﬁll&ﬁcﬁg t'fie et ﬁod99/1
deschLbedmabDaee/msthgnalZnhA&@Hrenlxturé SPyeparfat i snlid

Ll B a1 gubeneadhorol 2.2

carb 'S conpound”was prepared using the
operat|ngPr@P®r®t®©ﬂd%scr|bed i n Pharmazie 2003 58 (1)

13-17. WO, 2006/ Ogﬁl@@t?régl Pﬂﬁ&ﬁ%@@@é&@ﬁ@%c%o%ltvlle
5-Nitro-1, 3- benzodloxo di car boxami de. 1.
the di ester’ obtaite |Qr%%e‘%¥%c§@pﬁ§ §Pep4§a§ladﬂgd DME
atboatdgonee st°a .14 nf+@f at2Mramyoricacab0 hisakskien iH°C,
nfynglné)l 'ofAf% é Satrrlurc{el n%bgzgr n%% nlrrl]mperse’par tion 3.1 was
added arl at once. After stirring fcr 3 hours at
ambient temperature, the reaction mixture was poured
onto a mixture of 250 ml of water/ice. The precipitate
formed was filtered, washed with water then dried. m =
1.32 ¢; MP = 105-110°C.

8.2 E-Amine-1, 3-benzodicxol-Z2-carbonitrile.

Reducticn of the nitroc group of the product
obtained ir step 9.1 using NHZ was carried out
employing the method described above, using a Zn/AcCH
mixture.

Preparation 11

11.1 Zthyl 5-nitro-1, 3-benzodioxol-Z, 2~
cicarboxzylate.

This compound was prepared using the operating

protocol described in Pharmazie 2003 58 (1) 13-17.
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the reaction nmedi um was concentrated to dryness then

the solid residue was taken up in ether, filtered and
dried. m= 1.01 g; M? = 231-233C. Preparation 12 10
1%012653?%%@@7, 3- benzodi oxol1-2, 2- diyl ) dcwgrkRanos/001809
1.50 g of NaBH4 was added to 1.87 g of the diester

obt ai ned hA preparatiion -11.3L Ham 60 iz af- ZTH-,  at

anbi ent tenperature and over 1 hour; 25 minutes 15
aftERLRAdPF 6 -was conplete, it was diluted dropw se

with 250 ml. 2af gA(b(EttHehemésmr ofbiethamholint hea #Oepeding

of ,water cant e
e L PP R O L et
sebuticonn Afrt emeeluapo&at i iyt tor deyasssnIt HO L e3) dlteB6CS

?L h#@ﬁ%?&ﬂa%%&n shhicaWdiftateqd to dryness then
oro

net hanol m xture (98/2) and 4 {t ed and
orcrhe Vi i6ht BF RedURNIER SetkeMPIR 111 @f?t?é sred @

Pueparati @n=13 .13. & ;Ephyl= 3302ametlyl - 5-nitro-1, 3- 25
benzodi oxaql - 2- yl)propggpate. 22.4 g of phosphoric
anhydri de "w&¥dddéf ™t 0“ 15.51 g of 4-nitrocatechol in
suspensi on2i.n 22.(E3Ng tofo- letthyleraceticacdt-at-e—at  70C
overl}% wnngg%% After 1 hour 45 m nutes, the

reagt i 6A redi Um\ias cool ed then 30 extracted with 413 h
150 m of t-&fi & t eFueheBEThe’ct oPGERE phases Were ©°f the

conhisned, ywashed-gi th HIQpalMNtNagH, 11 H2Oin5%0 wl of THF,
KHSO4/ K2SCA,  H20 and a saturated Nad . sa-ution., hﬁﬁutes

dRyi ngMAna" By apdraR T high LT he Bt odUEE més purlfle
siklfi-ea chneonategr aphy, cehut &hg, Wiitth whboﬁmﬁnvﬁdtérogﬁlse

Obt%hn:%%4%qg of sol.j-d. 1%? 4 65, Z8gw I3 tZancl than 40 mi

nrtro-1 hzodi oxol - y )propan-1
80nﬂ waft@er LTIA¢ I—I&”gﬁﬂIHFR}Oaléiead@@d Cﬁ%caznfa%dg Yﬁ?sh?ﬂe“th

gl % abt apned, aboves dissekved H@o40 M erdf s THra 86 W0aC1
2 8 /016067 20 PCT/FR2005/001809 over 45 nut es.

APPeM =35 i nutés T8 RY2BPret hyf t'a’ce 5YBRas adted oo rdue
dr,apwi se, cmb_l:n@m@r@phbdm of owat er stthémal m @fithN a
L LA L
was obtained which set. MP = 111-113°C.
Preparation 13
13.1 Ethyl 3~ ({2-methyl-5-nitro-1, 3-
benzodloxol-2-yl)propanocate.
22.4 g of phosphcoric zanhydride was added fto
15.51 g of 4-nitrocatechol in suspension 1in 22.10 g of
ethyl acetocacetate at 70°C over 15 minutes. Afrer 1
hour 45 minutes, the reaction medium was cooled “hen
extracted with 4 x 150 ml of tepid toluene. The
tolusne phases were combined, washed with EZO, 1IN NaCH,
H20, 5% XHS04/K2S04, H2C and a saturated NaCl so_ution.
After drying and evaporating, the product was purified
by silica chromatography, eluting with chloroform, to
obtain 2.44 ¢ of solid. Mp = 76-78°C.
13.2 3-(2-methyl-5-nitro-1, 3-benzodioxol-2-
yilpropan-1-ol.
8 ml of 1M LiaAlH4 in THF was added to 2.33 g of

the ester obtained above, dissclved in 40 ml of THF, at
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5 wth HC, 5% KHSO4/ K2SO4, saturated NaC; after

drying, the organic phase was concentrated under

vacuum an oil was obtained. m= 1.90 g. 13.3

3wb22aBlkhvhspsni tro-1, 3-benzadi oxol -2- pcT/FR2005/001809
yl') propyl met hanesul phonate. 10 1.01 g of triethylam ne

tE%ﬂcll o]&fgarlg 403; zﬁfﬁy%eechl @Eitae e gnlad,ct&;is A8 mBYg ethyl
t he al coho obt ai ne |ntepr edal n epl n
4B oGF Qi OF BTt R A SO oIS BoPH dults of Mvates
Feklow ngmaddjft i :mn I\Iahte{ i ce Tibat kodas! rempved iandiated by
sti.rrin nt ar 0 t egachion hed
meditam® dl%u tfi@%ﬁg %%%u%%%hggtﬁmﬁG oo
t en nwiHel, aféatmw%/&m sotusrored afleet’ aﬁyﬁﬁgdw ing,

thﬁe3%|§e Lvaporated, of {5 r 2- 46 @n@%rmﬁicuwﬁs an oil
obt ai ne c solidified when cold. 13.

NVRSdicethyes- ( 2Iet hyl-5- it ro-1, 3- 20
benzodi oqu3— 2-yl Bpri QP@I&tlhyamBH-@,thOS-l,g%—@fenzodioxol—Z—

3 q%ﬁg‘mas add %_1 21 g of nmesylate in 20
HGH&&PQE GC. After 8li~ hours, 0.44
g of d|ethymangneoﬁagnaddédﬂ&m@JhEaﬁhﬁ@ whsl4 contifusgsyl

114 ;haur. SeveThgdasacg on regi um-was 1,25 &p@&r@@;t_ rated:ned
er vacuum the residue was re-dissol ved

c OEt
and the pH ameslimoghe to3 95 witt A0 IRENABHE© P‘HBIO”emane
or.gamn G phaserwag Gegamnsed, W&m@@w\m@h aLin@,t:LaJn the ice

saturated Nad so uti then dried:
< P PO TG G TrodUst Vb ot B HER vATEn WS

r ehedi ssoloteichr30nd dr 20 nhsomAmEtd plitd zuaﬁl%fa@mash@d
B AT et e ¢ - Ol ONSMHE 1 Shed Wt er

aqueous aAses wer e mxe roug into contact with .
A@@Etmand thee philveas tma@ugqfffa%r@t%féu R§TF ON -NOg the'a*

%%%mo%tra%%% VRS ~rdecanted,i eashed again with H2O

wth a saturated 35 NaC SQ|utI rle
evaporateéQ -dnd 0, 66816 el wds - ”ﬁﬁ?ﬁdn ar1F 5 L The

I\I@%n&@@ablque@t—yqﬁ pirh@ apraduetinebt ai ned in step 13.4

185 cdicqd o SV ualng g, aepnag Soganied 0 21 5 o
ZnkAgDH R Xtrurd, mtio cbtEih wherduesded ptodtetC13. Bfter &
1%b%rs, 0.44 ¢ of diethylamine was added and heating was
continved for 14 hours. The reaction medium Wwas
concentrated under vacuum, the residue was re-dissolved
in AcOEt and the pH was brought zZo 9.5 with 1N NaOFR;
the organic phase was decanted, washed with H20, a
saturated NaCl solution, tnen dried; afzer evaporation,
the crude product was obtained which was re-dissolved
in 20 ml of AcOEt plus 20 ml of Zt20 and extracted
twice with 50 ml of 0.5N HCl; the two agueous phases
were mixed, brought intc contact with AcOLET and the pH
was brought to 9 using 10N NaOd; the organic phase was
decanted, washed again with HZO thern with a saturated
NaCl solution, dried, evaporated, and 0.66g of 01l was
chbtained.
13.5
The NO2 substituent of the product cobtained in

step 13.4 was reduced to NH2 using the method described
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ONONONaN3/ OOOOMs N3 5 0.85 g of sodium
nitride was added to 2.00 g of the product obtained
in preparation 13.3 in 20 M of DWW and stirred for 5
daps 2abeohicety tenperature, 2iextract ed RCTHFR2DEB/QAUS09
the organi c phase was washed wth water then with a
sabukat edsNaldl solzt/irgun Apieklire, 0 was wltaimed. meguced
"2.50 % NVR.in agreenment. 13.7 Q2N O (Ph),P, ILO 02N
0 “T-N'NH A nmixture of 1.49 g of the product
obt ai ned i13.épreparation 13.6, 1.71 g of
tri phenyl phosphine and 15 0.12 g of water in 25 nl of
"HF was sti omed . reacticon, medi um was
then extracted A OEt _and vvash' wat er. The
crude product 34 [ 2 A CEt/ Et 20
m xture and extracted with an aqueous soluttqn of IN
HC1. The 20 aqueous acid phd¥e was brought into
con-act with AcOEt and the pH was brought to 9 with
10N NaOH. 0Thé ar ganisodiplasel Websld sot atadlehashed- Wt H °Ff
V\@;E%r:pf&ﬁpciw thia;sat wated.Nackrsghutiom The 20 ml of
P

organi'’c phase was_ concentrated under m%eduged ressure
t 8M8bt ahA 15U ERDf T25 §i 1213, 70 RUBIENO O NrefF~at-=re
NH;, - -NE-Bac W@ 120064016064 22hPCTrERROO50@E80ad. €@@shed

f Th ' bt ai ned i t 13. | dj ;
Tehn SR BT e SRt Tanly Bor gl opbyed KR o1

t wiaet hytadineel .andh + 18 5§ of. BOROmwececadded.- After 5
hours, theiBreacti on nmediumwas diluted with DCM t hen 5
washed i n-succession with a 5% KHSO4/ K2SO4 sol uti on,
wat er, angy

9
a saturated Nagl »sphutben. tep drying and
L, CL

H2

N, N

A mixture of 1.49 g c¢f the product obtained in
preparation 13.6, 1.71 g of triphenylphosphine and
0.12 ¢ of water in 25 m>l cof TEF was stirred for 24
hours. The reaction medium was then extracted with
AcOEt and washed with water. The crude product
obtzined was dissclved in a AcQEt/Et;0 mnixture and
ex-racted with an acuecus solution of 1IN ECL. The
aqueols acid phase was brought into conzact with AcOEz
and the pH was brought to 9 with 10N NaOH. The organic
phase was 1soclated, washed with water, then with a

sacurated NaCl solution. The organic phase was

concentrated under reduced pressure to obtain 1.10 ¢ of

O.N 0 Boc,0 O,N O
CO — LY
NH,

oil.
13.8

NH-Boc
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evaporating the isolated organic phase under reduced
pressure, 1.36 g of o--'|l was obtained. 13.9
(precursor for Exanple 55) 1C 1.35 g of the product

ohbapped/bneskep 13.8 was treated with Zof fEREDE®S/001809
described in preparation 2.2 to reduce the NO2 group

to NH2. 11169% Ofoﬂ/\/&ﬁl“j*!\/)aémlﬂ@tajd’t%d necai)eplar attepnljm N5was
1 Met ymet 5-nitro 3 e i 0x0l e
éagsalz%?dhgfar %?y @1 d&&ﬁ%dﬂ%ﬂﬂ%p@? i on' o, 440 9
was dirssohvedrine2znm lafl STHF; oﬁfEcemOcomrrmgaddﬁdSC After
393, f % Nal e Iy I Qns;

a7t 8PS0 mitn et 0 B Q%Uﬁeﬁﬁa 35756 whs "addgy e
fotsbaed by §WﬁKﬁﬁﬁ§£@Vehnt@htaat«anﬁﬁéﬁ@/Kéhﬁer%@b¥%lonf

1.0 -0f gRLhYl Si:edide wasiadded,1and st r rimg Magrying and
continued for 5 hours: 30 m of saturated NH4

SBY@PPHAC 1 Was atfded SCH RS r8REETOR mEtiim P&gﬁawelaewced
wat et sand, 25. stshgl o@cet at east be-atgadi.c phase was

decanted aln mnth t.hen th sat ur at ed
drlégag Zpr ESPﬁtear E% grgde ﬁroduct was

chronatogta@heg ofi tsEl peadusitutdarg iwietch 197 1step 13.8 was

C}Fégéggpgﬁgﬁ z§9§cﬁﬁ %f Qs - Was: Obt Al i¥§%lon 2.2 to

dentified usin O Preparation 16_1 ]
Tepdupat yFne- (Y mQﬁQ%q 3-behZedi oxot - 12- 9I)Of wax  was
cgmbgﬂyéa_hydra2|necarboxylate A m xture of 900 ng of

t he ester reparatio 2.1) and 2.114 g of
tertiobut§§53?g§£é?@ ?ﬁ 40 ml of 35 methanol was
heat ed at160C fok-60-HouhszyBO0hpy)eb-—nitro-1,

t rbazate was added and heati ng was
%%%%§€£%¥¢g€ 3 hours. The nethanol was evaporated

of f, The }eébdaecwadyEarenmaplivA Styilingcetdt e &iepration

washedwi t B: wat e4eq0.:2N hydpochlorirgraci it & sabunanhed to
WO 2006/.016067 23 PCT/ FR2005/ 001809, sodi um.

bt c'ar bonat BIsdtut PR, Nidt eF2and % Sht tF afbg thad ractions;
sof tét oo AmM@%tM@S @b@&lnﬂd whi ekteetl. wdide 2%ag. acded

ST R e Dl Saldapures
z1 mel wast addedhtb 1;@%L@p(ﬁwas added and stlrr ng wa
continued for 5 hours; 30 ml of saturated NH,Cl soclution
was added tc the reaction medium followed by water and
ethyl acetate; the organic phase was decanted, washed
again with H:0 then with saturated NaCl, dried and
evaporated. The crude product was chromatographed on
silica, eluting with 9/1 CHCl;/heptane. 595 mg of oil
was obtained and identified using NMR.

Preparation 16

16.1 Tert-butyl 2-({(53-nitro-1,3-benzodicxol~
Z-yl)carbonyl)hycrazinecarboxylate.

A mixture of 900 mg of the ester (preparation
2.31) and 2.114 g of tertiocbutylcarbazate in 40 ml of
methancl was heated at 60°C for 60 hours; 600 mg of
tertiobutylcarbazate WES added and heating was
continued for 3 hours. The methancl was evaporated
off, the residue was taken up in ethyl acetate and

washed with water, 0.2N hydrockloric acid, a sacurated
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the product obtained in the preceding step dissol ved

in 25 m of THE then, at -5C, 4.8 g of acetic acid

was added over 30 minutes; the ice bath was renoved

afje 28bkyviepewas continued f2gr 2 hours;PCHEFRDOOE/ 003809
10 filtered, washed with a little THE :hen with AcCEt;
M@E@rimagl@dd@dnbeetgelh&hhmat&ameitdﬁﬁrﬁiM@Sub&b@@hEaCl

. a % Na2 sol ut.io e A@CE was
déeéHFéan \/\/aehéféxc\)Aﬁ’“F‘ﬁcchﬁﬁéng ﬁéo@ ] saturZat ed

Ned , dried.and evapetated. The( e&pemied boﬁpb@ndOQBQXOl—
15_obt ai ned i Qrm.Q Oil. m=1.12 g.
P?e a&a |§n ? E%% % &H] Er%o$§' |un1azide was added

to 2.14 g3eP2 @h@fwmwobazee%bzancﬁeuaﬁnaetdeﬁ g 1.30 g of
digsolbyed iR Lf-mkr@ly 120 (DM, and haat esdté J0&s6oted in

hours. The reaction n1xture mas e tract %h AcOEd was

t RenMwasHed R t FAGEr erdt t henCwi t°h Sa S at r&t’e Rad<*

sghdtbomvAn 6l nwasut@bi aiched. i ¢r =bhtll xgaszlreznovw and
of tri hen hosphi ne was, a d.n

pﬁFthﬁQgtowi g%f %dpr%dﬁcﬁzo qgﬁhed |n“st58 27 172°

dfssobved.lrwéﬁhaﬂl ofi tAc Ot | Litthee aFHEr AT Miftds, ACOEL!

2,340 0 vl £lq Was @@Qeglaggabgage@ 10,6045 %ﬁéeﬁréught

hour, the reaction m xture was evapor.at ed tg drx 888
30°anfl- bakeh-lup 4 n 20 NaFhE I nSOLUBIES fnelt c

ehkbakhpatqd ddﬁﬂééﬂwﬁﬂwe§§t@£aaeaomuwomd(ﬁHz&uusatedated
HCl in ether. wa added, The solid forne ;
TEbr e s g vt (TS TEr ¢ nor Car 6a 18 e g i v2°
expeat eddpieduct ifnrmhef tobArok thé.hydr ochl-d€i de.

The corre ' .am was 35 obtained by 1-berating

t he hydro%%%ggkgglggaag The product obtained in step
21,2 couldlbé separated into its two enantionmers: WO

2003/ I0160§7‘)§4 Pg@ gsgd@%p@ 091808 “ﬂah§7a@d@£ (:S) 2(+])4 g of
mandel 1 ¢ acl was added to 2 t am.ne t ai

i AN&t BES¥1asediredarved ih ﬁ@%%(g(ﬁ %&ﬁeﬁl ‘% n?§d?‘
dDMKanenai @Gt eThet ¢ eact’iconfomedi uhowas .t hefhal | psedtion

ppéé égggwégg%% rﬁ&&%%C t%h cd?%y¥géd:ﬁggﬁédrmﬁtghﬁater

then with a saturated NaCl solution. An oil was
obtained. m = 1.71 g.

1.2
.41 g of triphenylphosphine was added in small

Gy N

porticns o 1.7 g of the product obtained in step 21.1
dissclved in 20 ml of AcOZt, then after 10 minutes,
2.34 ml of water was added and heated to 60°C. After 1
hour, the reaction mixture was evapcrated to dryness,
and taken up in EtZzO. The insolubles were eliminated
then zn excess of a solution of saturated HCl in ether
was added. The solid formed was filtered, washed with
ether then dried to chtain the expected product in the
form cf the hydrochloride. The corresponding amine was
obtained by liberating the hydrochloride.

21.3

The product cbtained in step 21.2 could be

separated into its two enantiomers:
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35

filtered, dissolved in 40 mM of water and 4 m of

di oxane at 70C, then was allowed to return slowy to

30C with stirring. The solid which forned during

CRe! bhBeYBI ebight ered and dried. m = 0. 49pgr/FRe016/001809
product obtained was taken up in 20 mM of water and

100 ni Of1A©€E§ Qhﬁnr%ﬁ§+hﬁﬁwﬂ@lliOa@l@Hwa% Qdmday to 2 g

addi ng 1IN NaOH. The m xture ant ed, e |
s e Ao T Lot AP BHS L REShOT sTOS afLs s RN ey 0 ml

t hen widdr azsdt ur atledoRaHO@zsad uktor,0 Wit h Wbteer reangion
1o g'ﬂ%'ﬁéthh a %§&§r§56%|%¥%$§¥¥ %ﬂewlmi%(@@a@|ﬁlth

p 1556 “Wag coI %%rtle ried e solvent “was
emagorated oftfinmider. redufbd pressiire.tat27 Plotinethaxas

mg%leékéaneddwggsmvéaomw heg denedss [ @Rt - 947, 2akl  of
cC=0 MeOH); optical purit chiral HPLCJng(;gy o

20ipranat gty povier BFeTOO‘%Spu‘?H?”é 1 ehqntii-oier =
2304c1. 49wl §ﬁlﬁf1ﬁﬁhylamh@e yasiadded dro ﬁbemed durlng

product obtai ne |ns p2 2,in.30 m of_ TH
2° @?Eéngf BE 20 Was At e&n ?5 por fi ons. A4fte =
2brhdur; tdietaoaed i @ﬁsrre*dammvva@ washéd wilt hog%Water and

KiHsOH K254, H2P, saturated NaQ A tel, deyidg, ofhe. 5 by

organi ¢ phase was concentrated to dryness then the
rééﬁ@lu@ wlls NaGHur afedl maxhaptaid;s PeCHF-El i daagraanic

Eébgedwa§8j%iﬂ%mi§¥9 @a@ﬁeﬁhes@ﬁ@ﬂgﬂttQh%ﬁiS@dthn water
step 21.4 i ssol ved i was adde 0

m! BRI T 5t HaBGFdTMEHng)SéO vero30 ﬂtu e‘}éé)t?ﬁ and
mrxheLeywasicist bBr reed frortetd NeAlt esolattlanbi entThe organic

tepperat ure. t hgc@li?%;g:eg m d%fleldOdoﬁcﬁ hang.was; added  was

oVer=To mute 3 hours e reaction nedi um
wagapoureddonts 6ONHr gfed Cosh iR B Aquedus’ sBl Bt | "2

of 561 LG sacid then, extiast gdrubfhaet hylojacet a-®4. The at

orggnl c _phase vvas I sol at ed, shed W th val er ahen. 96/4
PPhCa Safulatted e WOB0OET 0 I6b6T- o5 chita -
PCTLER200%/ 01,:8@9-rsabuti enridriced cand tévapar ated 00 ) -

dryness. he4crude product obtained was purified by

flash chrormatography with a di chl oronet hane radl ent

in cycl ohéxamemlA ofhi tte isolhivd awds cobtvad hedrdgrE 154 <he

gproduct obtained in step 21.2 in 30 ml of DCM, then
2.53 ¢ of Boc20 was added in small portions. After 1
hour, the reaction medium was washed with 5%
KHSO4/K2504, E20, saturated NaCl. After drying, the
organic phase was concentrated to dryness then the
resicdue was triturated in heptane; 2 g of solid was
obtained.
21.5
1.79 g of the product obtained in step 27.4
dissclved n 15 ml of THE was added to 480 mg of NaH in
20 ml of THF at 5°C over 30 minutes. The mixture was
stirred for 45 minutes at ambient temperature then
1.2 ml of iodomethane was added over 10 minutes. Aflter
3 hours, the reaction medium was poured <onIo 60 ml of a
saturated agueous solution o©f c¢itric acid then
extracted with ethyl acetate. The c¢rganic phase was

isolated, washed with water zThen with a saturated Nall
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5 21.6 The product from preparation 21.5 was reduced

usi ng the usual nethod enpl oyi ng Zn/ AcCH. Preparation

22 22.1 HC(OCI33)3 __ O~-NCKOM N~ O\ / OQOw 6 0

i foA20bxsoreoefs 11. 65 g of 4N Z- pi peri dpOE/FRBOB5/901809
of nmethyl orthoformate and 40 ng of para-

t gbuenesdl phonii aghd waspheated itc ad€yaésen redot oprude

at 6QC for .1 hour, then at_ 70C for ur.,,. a i -
TRE“REEhy CH Gt S Fo°dizeti e ¥, g%a e %&g%??ﬁ%géphy

Wivt R hACOEt d #c H2E amett 'sever ad r it bprst of in N cysdialmxane -
hydr oxi ver d to.bring the pHto 7. The organic
pﬁg%‘,g“nglggcS{ngeg,gqlas’gllegt'ed,g1 vvaghgd gtvvl th water then
with a satdr&ted NaC solution, dried and evapor at ed
20 of f. 14y@ of-Glourkess Giteysatobimi peds 222 H2Muced
OHOw OO0 ~N-_11 CJ—|~_Nngvb OO/%E’OHM'OQ g of
t HE1Rat ahCoBEarhedSROST EFP25 Y19 161/8G7 "of
4-ni trocareeharando602ng of para 25 tol uenesul phonic
acid were._ e%ted in 120 mM of toluene wth slow
distillatiérn-of the toluene. After 4h30, the reaction
medi um was g%;t ed with toluene and cooleg
e
S

i nsol ubl es [T )i nat ecHdpCE(] t r at i on, h@we

i Shed/Wth 1IN NaOH, a % OMe
8C sofution, H2O and saturdted NaCl . After

dryi ng Tar evaporating off, the crude product was

chromat ogr aphed WO 2006/016Q067. .26 PCT/ FR20Q5.0 .
on o 11 oot ST i e 0812 GACTal ACE: T0-680 5L of Laone"

t e 3expeciad preodydt was:robfcainrets Gl ci 40 -ngFAPE  para-
tQBQ%QHE%L§p90§i§4$giéxhﬁg HRNE in 2 Claisen reactor

at 60°C for 1 hour then at 70°C for 1 hour, allowing

~he methyl formate to distill. The residue was diluted
with ACOEt + H20 and several drops of 1IN sodium
kydroxide were added tc bring the pH to 7. The crganic
vhase was decanted, isolated, washed with water then
with a saturated NaCl solution, dried and evapcrated
off. 14 ¢ of colourless o0il was obtained.

22.2

O,N OH
= -

16.09 g of the ketal obtained in step 22.1,

10.80 g of 4-nitrocatechol and 50 mg of para-
toluenesulphonic acid were heated in 120 ml of tcluene
withk slow distillation of the toluene. After 4h30, the

reacticn medium was diluted with toluene and cooled,

~-he insolubles were eliminated by filtration, the
filtrate was washed with 1N NaOH, H20, a 5% KHS04/K2504
solution, H20 and saturated NaCl. after drying and

evaporating off, the crude product was chromatographed
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22.3 5 0.5 mM of -hioanisole was added to 0.60 g of

t he product obtained above in 5 m of trifluoroacetic
acid. After 3 h, the reaction nediumwas concentrated
u%ehob@g@q_rgbstyhe resi due wasgd aken up i pcEHPR2208/001809
H20 and brought to a pH of 9 with 1IN NaOH After 10
deganting., t he 10rgani 6, phaseswas wastediagai n wWithes g of
water then wth a saturated NaCl sol ution. The organic

phaSe SHRS CHr e & aRY Sy HF6r &PEG "fHe recovered crude

product was chromatographed on silica with 95/5/0.1

CHC13/ : ng of Tth@icekpect ed product ~—wa

15 ai ped\as /a_s . 22-4—PR6—BeerO M ELL /

Bo NGO — 9% of Nehe amine obtained in step NG,
22 was

. treated with 98 ng of Boc20 and 20 ng of
triethyl arii n§ 20 in 3.5 mM of dichloronethane for 1 h.
After the“dsdal reaction and treatnment, a white solid
was obt ai fed. mh =f 130 ipgniz2ls  FEE ZAmEH o 0-60 g of

Bog N X4 Boc- MO NR=NH b 2% The NOZ1grouprwasinedueedtic
to ami'ne using _Zn/ AcOH enpl oyi ng the, operatin

pE6tSeol Aty i bellr ab6vd T LT 3iUB" %?Sp)?gflgleﬁtéragd
Was jaddees 401985+ 1y ebsthee 3k Pproduet ppoducedHi®lZ with
preparation 4.1 dissolved_in 2 by On84pm  of £
LR i%“%nrﬂ?&ﬁg&gc drSsot vad i%PB@m%%Ogl‘é\I/ 0%067 27
POELER2Q05/,001869 orsaDOM weisathervzided et 2gain with
m nutes at. G Af terssdyhdly Sct heoreacthon medi wiganic
was vvashegvvltl ice water then with a saturated Nad ..
sohgtsiconia Therergamed FHABETRES dri edGnd SCOVEres ©
conceni-rat gd sunderopacuymipled? @ Sidficsol ivd thas 95/5/0.1
OC%%E%%%EO%%N%4OH. 100 mg of the expected procuct was
obtained as a solid.

22.4

0] Boc,0, Et;N 0]
NO © NO,

O

2

65 mg of the amine obtained in step 22.3 was
treated with 98 mg of Boc20 and 20 mg of triethylamine
in 2.5 ml of dichlecromethane fer 1 h. After the usual
reaction and treatment, a white solid was obtained. m =
130 mg.

22.5

0 N Zn/AcOH 0
/
0 NO, NH,

The NO2? group was reduced to amine using

zn/AcOH  empleying the operating protocol described

above.

23.1

0.45 ml of pyridine was added to 985 mg of the
product produced in preparaticn 4.1 dissolved in 25 ml

6f DCM. 0.84 ml of triflic anhydride dissclved in 3 m-
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75 nmg of diethanol am ne was added to 1.1-5 g of the
product obtained in step 23.1 dissolved in 10 nml of
DCM + 0.5 m of DWMF. After stirring overnight, the 10

rﬁ@cbbg@/m@b@m was diluted with 100 m pfTpEhPooBsbELUBOS
wat er, washed with a saturated NaC sol ution,

dELegac@Pdwgém%%%faé@@ede@é r@(d)UG@ﬂiLPL{@SHtGSO'Che After
residue was purified by flash chromato rap?ngheal ngtq1

met Rariot  §r adi eh?€ off SF 0 °E598 TR ¢RI
19as806ki dnwas me&trﬁlmahtﬁaataed 'IMJNOQO];;MDL@H wasTlrl@dQ@@dW C

to. the am ne Zn/AcC]—| as deserib V. Lﬁ@rtlmgw
f PBAT 72037y dorf t he"pr 6aliet™s ?gl r?egqulaﬁqutygac 23.2, ¢

ngfokofihe 2@sexpeeteddpr oduct was obtained in the form

of a gum ,sPreparation 24 24.1 OH CC O >-- CH_COCCH;

CH 0 The guct was_ prepared using the oper ati dng _gS f
pr ot ocol é’S@IgI lseld Cﬁ%ﬁ@?@no{%‘fl“ezﬁéi ¢ ©

1%%%_%4:%uctprc@ﬂ%ﬁ@1écpmr24st26;9 N @15@-&% 10 hl of

00Q0CH_ Race f..69% nj trl ¢, aci ed
ovet! 2t Mi-nuftés ‘E’gl %}M%’ tHe product obsfal neo@a}dcd the
24ekhcition3s30 i wis Dﬁ:wmé\éuemm rMJiOngﬂJf orf 2ACI8p washed
w1%h the reaCtlgghgngHf%Mﬁgadhg tﬁ?&ﬂ@équgtao’sEmﬁtLOﬂ

organlc pﬁa was washed twice wth HO, twice with a
T0rieed WO 20061016067 28 PORFR2069P00TB0S S FBDGS 71

solutison, enge MLl et epy GNCesHM Phr@mé‘&/@gk{hﬁﬁyl K2S®y =

solution, once w th water the once Lsatu e
NEEEPSOrt FORE ARterC Ty g S eoaPor i Thg a WAt of

s@abild iwas sobt-aiz=nedd.m = 3.20 g. 5 Preparation 24. 3
ON O Lié%H% ONV O }--CH OOCCH3 -CH, CH2CH
The NOZ group was reduced to the amine by
In/AcOH as described abkove. Starting from 720 mg of
the product obtained in step 23.2, 400 mg c¢f the
expected product was obtained in the form cof a cum.
Preparation 24
24.1

OH 0
@[ — H—CH,COOCH,
o

OH

The product was prepared using the operating
protocol described in Oxg. Letc. 2001, 3(9), 1399-1402.

Preparation 2£.2

0 O,N O
@: >—CH,COOCH, — \C[ »—CH,CO0CH,
) ) o)
0

Racemic

5 ml of 69% nitric acid was acded over Z
minutes to 2.73 g of the product cbtained in 24.1 1in
30 ml of DCM. After stirring for 2h 30 mins, the
reaction medium was diluted with Ft20; the crganic

vhase was washed twice with E20, twice with a 7% iced
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O/ 0 3.63 g of the product obtained using the

operati ng protocol described above in 80 m of THE was
treated with 532 ng of LiAIH4 at -5C for 1 h. After 10
the voual/otlkeaynent, 2.60 g ofs product wasT/ERRAOBAODMBOS
the formof a thick oil. Preparation 24.4 O NO Mes-Cl
0pN2009 Mse3 1t 3onCH2EH-EH 2:itCH, CHR=€]- 5onle/ @it® a2 5%

2.59 g of the alcohol obtained.in step 24.3 was iy
t%@gpgd&ﬁsm ESY = 1h or §efe” a@lbgsgr"‘i%%gd%lhﬁrt hoemlé with a

opetat-angdpmeinacalo desicr bed: f re préparat i end18v3prpsating,

give. 3.52 of, mesylate.. Lt, was i_dentifiged by NWVR
Prefarafi 5134, 558 ﬂ%ﬁéﬁfe&N ¥ 6 G & GO ves

/| - - CH, CH, Nre@=26t3051 ¢ -6f the product obtained in
step 24.4 was treated with 1.97 ¢ of sodium azide

usi ng Ot ati ng prot ocdt*des@-Noed~ipn-Qreparati on
13.6. 2.6 eﬂzce)mpﬂg:red—pmducb iOhlgeH,OH
Prepar at i 6 2N 0 (Ph), P, H20 02N@&~ ~O
"-CHCHN, CH, CHINH20 2 O 25 2.59 g of the product
obtained iznestep 24 5 was breated widdra4:8Qi g wfing the
tri phenyl phosphi ne -an er susi h ;
oﬁ??étaitﬁ&gprp O[)]Ccooqolde(g(?:%i:nge%lg(if1 na@\%{ %O&?/ O%%?e%% THE was
PETEER2G05/i00180%° 1y epér atirdalt13t7. -2°g 6PTtHe n-  After
expect raduct. was. obtahngd.as @nRide JAepasathvad in
oAy d%g“%oczo gl|ot2Nro’ CI%—(QZ% 1o R e N Boe T O
Othel fogmg odf 2t FE1FFo@ddt: obtained in step 24.6 was
Preparation 24.4

ON o Mes-ClI ON o
\[:::I: >WMCHJJQOH R \[:::I: >w_cH§}bOJA%
(9] O

2.59 g of the alcohol cbtained in step 24.3 was

treated with mesyl chloride as described in the

operazing protocol described 1in preparation 13.3 TO

give 3.52 g c¢f mesylate. It was identified by HNMR.
Preparation 24.5

O.N 0 NaN, O,N 0
\©: S—CHCHO0Mes —> \©: D—CHCHN,
o o

2.51 g of the product chiained In step 24.4 was
treated with 1.97 ¢ of sodium azide using the operating
protocol described in preparation 13.6. 2.60 g of the
expected product was obtained.

Preparation 24.6

O,N o (PN.P,HO  ON o
\©: >—CH:CH:.\J3 — >7CH2CH2N=H:
o o)

2.59 g of the product obtained in step 24.5 was
trezred with 4.90 g of triphenylphosphine and 2 ml of

water using the operating ©protocol described in
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treated with BOC20 using the operating protocol

described in preparation 13.8. 2.41 g of solid was

obt ai ned. Preparation 24.8 O N O Zn/ AcOH HzN O 10 O

>W§H2§b|69db|1@@@70> CH, CH2NH- BGE The prodect/pRzad5£0d01809

in step 24.7 was treated wth Zn/ AcOH using the usual

proLtpcek ¢ tlgnr educe. the: pj t e OfQdp &:@ Attt pacgaup. was

0.84 g of the expected 15 product, in the formof a
?td&ﬁ§doﬁlsaraﬁe8’1ﬁrom 0.93 g of starting product.

The conpoemrdgawiathohorrulza (111) and internediates

with fornula (I'V), all benzodioxole derivatives, are

chanacter i zgd in the tabBi®.bel ow. @8 Tra sf@rmatl on of

the ca Wit hef Qpmul a—(-\4- int'o 4 o}md;}w;fq Ru-BOC

f or mul-g was cartied out using pke gtion’5.3

for the foI ow ng conpounds: 7.2, 9 11.1, 12.1, 13.4

and 14.1. ,TABL 2 -0ng-+of; copoungisemi th, 6 was

forml a fL e 5X§jf %hker oﬁv% 2006/ 016067 30 u 1

P@IEEPE@OS/W@OQBoﬁp@anWG e NEPSEARITR = REBTCCC

(Hle)sc*ﬁ%te'don}?n NEARMVR + 12rCH: €02Me 22142, 2 3080 sppmd  was

S: 3H3 ppm s: 3H, 6.95 ppm s: 1H, 4.9C ppm

s&P ?Hﬂed7 25 ppm d: 1H 6.10 ppm dd: 1H, 7.85-8.00

ppm m 6FP35pppeitidn PH.8 2H 6.55 ppm s: 1H 6.75

ppm d: 1H 3 CHCONH2 3.1 3.2 6.60 pp=s: 1H 4.80

P o : y  7.25 ppm  dzn/ABH 6. 00upRM ~dd: o1H,
7. 80- ppr-cAlcHevH Boppm—s:—1H,  4H @» mec}ﬁtHzNH-Boc
1H;, 6: d: 1H, 7.65 ppm se: 1H o )

The product obtained in step 24.7 was treated
with Zn/AcOH using the usual protocol to reduce the
nitro group tc an aminc group. 0.84 g o the expected
product, in the form of a wax, was cbktained from 0.93 g
of starting product.

The compounds with formula (ITI) and
‘ntermediates with formula (IV), all benzodiocxocle
derivatives, are characterized in the table below.

Transformation <¢f the compound with formula
(IV) into a compound with formula (ZII) was carried out
using preparation 5.3 for ths fcllowing compounds: 7.2,
9.1, 11.1, 12.1, 13.4 and 14.1.

TARLE 1

Preparations of compounds with formula (ITTI).

X 0



7.90 ppm
3. 65 ppm
6. 55 ppm

5w80260@%@lms7m 2H,
.90 ppm dd:

se: 1H 4 CHCH20H 4.1 4.2 3.75
m 2H, 5.40 ppm t: 1H, 4.70 ppm se:
t: 1H, 5.25 ppm t: 1H;

.75 ppm d:

1H 6 55 ppm t:

ppm m 2H;
2H:

7.10 ppm d: 1H,
1H, BCcROFRPOes 4001809
IH5 CH CH2NEt 2 5. 2

5.3 095 ppm t: 6H 0.85 ppm t: 6H, 2.55 ppm qd
4H;, 2.45 ppm qd:_4H,; 2.95 ppm—d: 2H - 2.-65—ppm—d:
2bkrepab. 5‘>chfm t: 1:W4. 55 ppe 689 2H TX9 pnfr g
1H 5. 7545.90 m m 23; .70 m d: 1H
bk s 20 ppn e tht &%0! 4l 6o g R, PP
.,Ei-CH N\EH#OZIMEI\/E 2.60 ppnu s: 3H 2. 30 2270 ppm m
L11H, 2.70-3.40 ppm m 2.8 ]Q_;)HB B30:. 31,
35 H o : 3H;
bpm  se: |2H, 6.65 ppm t: %P—I%? 6'0 pm dd 1ﬂb
2006/ 016067 31 PCT/ FRZOOSI@@QEHB@ Splr )a- (ﬁS?fGPR“—S'NOfH
‘I\/) X =[NH2 (I11) ratlonﬁ25||¥lgm ﬁ{OS pmo@mnlbl;i 1H;
5. 15 ppm t: 1H  7.65 ppm [o]¢ g X
7. 80 ppm dd: i F_ 6.60 ppm 88 8. %Pp‘? ccﬁrvé DI?‘T“2d7]§‘
.85 ppm| s: 3H, 2.85 ppmzss: 3H, O ppré. 55 poBHs:
3. 05 ppm| s: 3H 7.15 ppm d: 1H 4 80 pprg 7§e;>i3m25|'= 13
35 ppm—s—IH—6-00-ppmde-—tH—7-86—pprmd. 1H
’%g ppm vH*CONF‘IZ 7.90 ppmi.ldd: 1H 6.60 pp@-<d: 1H;
5. 75 ppm st 1H 8 CH CONHEL, 8..21. 00 | pRAY osm: 36 2u;
1.00 ppm t: 3H 3. _0 ppm EijpianH 3. 05 ppm %t: 2H
7.25 pom: d: 1B; 6£.00 cpm: dd: 1H;
7.80-8.30 ppm: m: .10 ppm: s: 1H;
4H 6.25 ppm: d: 1H;
6.60 pom: d: 1H;
7.65 ppr: se: 1H:
7.90 pom: se: 1H
L CH-CHyOH 4.1 4.2
3.75 pom: m: ZH; 3.65 pom: m: 2H;
5.40 pom: t: 1H; 4.7C ppm: se: 2H;
£.55 pom: t: 1H; 5.25 pom: t: 1H;
7.10 pom: d: 1H; 5.90-6.05 poin: m: Z2H;
7.75 pem: d: 1H: 6.20 pom: d: 1H;
P7.90 pom: dd: 1H 6.55 pom: t: 1H
5 CH-CHpNELD 5.2 5.3
10.95 pon: B 6H; 0.85 pom: t: 6H;
%2.55 pem: gd: 4H; 2.45 pon: od: 4H;
2,95 pom: d: 2i; 2.65 pom; d: 2H;
6.55 ppm: t: 1H; 4.55 pom: se: ZH;
7.10 ppm: dr 1H; 5.75-5.80 ppm: m: 25;
7.70 pom: cr 1H; 6.05 ppm: d: 1H;
7.90 ppr: dd: 1H 6.40: d:r 1H
6 6.1 6.2
CH-CH,-N N-Me
- 2.60 ppm: s: 3E; 2.30-2.70 ppm: m: 11H;
2.70-3.40 ppm: m: 2.80 ppm: d: 2H;
10H; 4,80 ppm: se: ZH;
G.65 ppm: t: 1H; 1 6.00 ppm: dd: 1H;




6. 50 ppm s:
5.95 ppm dd: 1H;

1H, 4.70 ppm se:
7.70 pp--n:
7.85 ppm dd: 1H, 6.15 ppm d: 1H,

2H:

7.10 p.= d:
d: 1H 6.05 ppm s:
8.70 ppm te:

1H;
1H:
1H

6wb02ppeyodsokht 8.40 ppm te1 1H 9 CH &iNrfFA2002/001809

.30 ppm_d: 1H 5 10 ppm se: 2H, 7 45 ppm s: 1H;
épg@appn ‘ CHeRs 1H 8. C5 8.285 Nspm(Ivin 6. 45 | FomNHg: (IIH
?H 6.85 ppmd: 1H 7.25 ppm. s: 1H 1 C Chk CONHNMe2
1ﬁatl:"°% 2 2 50 ppm—s: 6H™2 50 ppm-—s- 6H MR 50 ppMm
S: 1H, 4,75 ppm se: 2E; 770&(1_ng 210 ppm me ﬁsaﬁﬁGtSQP,
ppm m 4H;, 1H, 9. 50 ppm 1H . 7. 75-7. . m .
1H 7.85%-7.95 ppm m  1H' 25 g Spmse: | Tk @\%"“ 2 1
2006/ 016067 32 PCT/ FR2005/1061809: d@r gpa- (RSRBPNI::dNOE
|7V) X = Nkl?ccﬁ\nlqézl) rati cn7§2hD(R NVR 11 - | 11.1
11.2 CONH2 7.05 ppm d: 1H 4.80 ppm se: |2H,_ 7.65
bpm d: 1H; 6.00 ppm dd: 2tFf pPP7: 80 Ppm dd:BAPPNESRGH/
ppm d: 1H,  7.90 ppm se:3 246: 85 ppm  di3. dHom:8:0%5;
ppm se: |2H 7.70 ppm de: 4H 12 - H20H 12.1 12.2 .
CH2OH 3. 80 ppm d: 4H 3.|451ppRf & e 5549 pom 5t 2
PH, 4.50 ppm se: 2H, 7.053ppom: d: 1HH, 5] @50Qppp: tid: 1H;
2H, 7.65 ppm d: 1H 5. § d H 7.8 d
1H 6.05 ppm d: 1H 6. 35 O’ S T A
13.4 13. .90 ppm dd: 1E 6.600 ppm: d: 1H;
£.75 ppm: s: 1H
8 CH~-CONHEL 8.1 8.2
1.00 ppm: s: 2H; 1.00 pom: t: 3H;
3.20 ppm: gt: 2H; 3.05 pom: gt: ZH;
€.50 pom: s: 1E; 4.70 ppm: se: 2H;
7.10 prom: dr 1H; 5.95 ppm: dd: 1H;
7.70 pom: dr 1H; €.05 ppm: s: 1H;
7.85 ppm: ad: 1H; 6.15 pom: d: 1H;
8.70 ppm: te: 1H €.50 pom: d: 1H;
§.40 ppm: te: 1H
8 | CH-CN 9.1 9.2
7.30 ppm: d: 1H; 1'5.10 ppm: se: Z2H;
7.45 poms st 1H: 6.20 pom: dd: 1H;
2.05-8.85 ppm: m: €.45 vpm: d: 1H;
24 6.85 ppm d: 1H;
7.25 pom: s: 1H
10 | CH-CCNNMe) 10.1 10.2
2.50 pom: s: 6H; 2.50 prm: s: GH;
6.20 ppm: s: 1H; 4,75 cpm: se: 2E;
7.10-7.20 opm: m: 5.95-6.50 pom: m: 4H;
14H; 9.50 ppm: se: 1H
7.75-7.80 prm: m:
1H;
7.85-7.95 ppm: om:
1H;
9.80C ppm: se: 1H




Me 0.90 ppm t:
1.50 ppm s:

3H:

6H, 0.90 ppm t:
2.10-2.60 ppm m 1.85-2.00 ppm m

6H;

1.70 ppm s:

3H:

2H, 8H, 7.05 ppm d: 2.30-2.60 ppm m 63; i 1H, 7.70
pwm 2dosﬁo§@oapm se: 2H, 1H2 7.85 ppmperl/Fre @05 ppo1809
1H 6 10 ppm d: 1H, 6.45 ppm d: 1H 13a .-
Fbgﬁ& NH- BBsRs13. 8 13.9 Me X=3®2p(¥ s: 9H, X1T 382 pFat)
Siaiin | o0 2L Sy dedd PRT Sl 2 20
D195- 3. 1)@“&0 2H  m|AH 4.60 ppm sgz12H
e TH e A T A T e
7.85 ppm dd: 6. 75 ppm t):7LER pedHa: MH,CI—I-E,IGZQQ\/EMMQ 1H;
%iﬁ s gbsgppmpmd:s'zH?H’ 6 do LPRmh: & %ﬁ’ &5 2l afn;
PH, WD 2006/ 016067 3s PCT/F @@15{ 61869 3r6 PECRERGH
X = N2 (IV) X = NH2 (113,08 @bkors: MR NNR7 770l Qoppaa: 4H
td12 iﬂ 57%2\(53918% dgd 1TH égzjz)opgfnm dd 1i|H é.‘ﬁ%(l)opgfnm d:
1H 15 CH CHHNIHPr 15.- 1%.2C Men:1430#1. 40| ppia pi2d: d: 4B;
o LT PP G S 1080 o | M SRl
7.05 pom: d: 1H; 5.05 ppm: t: 2H;
7.65 pom: d: 1H; 5.80 pom: ad: 1H;
7.85 ppm: dd: 1H 6.05 ppm: d: 1H;
6.35 ppom: d: 1H
13 (CHCB-NEL, 13.4 13.5
Me 0.90 ppm: t: 6H; 0.90 opm: t: 6H;
1.70 ppm: s: 3H; 1.50 ppm: s: 3H;
2.10-2.60 ppm: m: 1.85-2.00 ppm: m: ZH;
gH; 7.05 ppm: d: 2.30-2.60 ppm: m: 64;
1H; 7.70 pom: d 4,60 ppm: se: 2H;
1H; 7.85 ppm: ad: 5.90 ppm: dd: 1H;
1H. €.10 pom: d: 1H;
6.45 ppm: d: 1H
132 CEHCHNH-Boe | 5 4 132.9
Me 1.35 pom: s: 9H; 1.35 pom: s: OH;
1.45 ppm: s: 3H; 1.45 pom: st 3H;
2.10-2.20 ppm: m: 1.80-2.05 ppm: m: 2H;
2H; 3.0-3.1¢ ppm: 2.95-3.10 ppm: m: 2H;
m: 2H; 4.60 pom: se: 2E;
6.80-6.20 ppm: 5.95 pem: dd:1H;
‘m:lH; 7.10 ppm: 6.15 ppm: d: 1H;
d:1d; 7.€5 ppm: d: &.45 ppm: d: 1H;
1H; 7.85 ppm: cd: 6.75 ppm: t:lE.
1H.
24 CH-CHpOMe 14.1 14.2
3.30 ppm: s: 3E; 1'3.30 ppm: s: 3H;
3.75 ppm: d: 2H; 3.60 pom: d: 2H;
€.60 ppm: t: 1H; 4.60 opm: se: 2H;




7.80-8.00 ppm m 2H 16 CH CO NH NHBoc 16.1 16.2

1.40 ppm s: 9H 1.40 ppm s: 9H, 6.70 pp--n: s: 1H,
4.70 ppm se: 2H, 7.20 ppm d: 1H 6.05 plan.: dd:

1wo 260800pgos7d: 1H, 6.30 ppm d-s: 2H; ch/Eszmsn’ooww

1H; 65 ppm d: 1H 9 00 ppm s: 1H 890 ppm
.Lurepalo.emmgmgn s: 1H. 16.26 ¥pm(T8: 1H. 7= Neip CIII)
H2CH2- OH|17.1 17.2 Me 1. Gwpm s: 3H 1.5Qpp= s: 3H,
T3S BRm o 2H 2 00 ppAr-t—2H—3-60-—ppm—aqd—2H:
3.55 ppm| qd: 2H 4. 60 ppmiOtpomlky: ZH:50 pEnPS ppmdEd: 1H;
Y.00 ppm; d: 1H; 4.60 ppm Hy. .70 pgmlo 1H, 1H;
5 90 ppm| dd: 1H  7.95 gp 7%0"3% H 7 1 %@%pm
6.50 ppm| d: 1H. 2 N(Me)|- G20 rm: 3ld211H 21 (BPFOd 1H;
1.35 ppm| s: 9H; 1.40 ppm s: 9H, 2.85 ppm.58@pr3H: 1H
2 80—7ppm 370 ppm_dT ZH; 3750 ppm_d: ZH
6160 ppm (?chﬂ“ 4.70 pm>-8: 2H WD 2006/%016067 34
PCT/ FR2005/ OOlSCMe pX. _ |CE3pR64X mmNO2: (1|V) X = NH2
[11) i nations NVR Mm 7.|110 ppm d: 1H 5./95 ppm dd:
1H, 7.70 ppm d: 1H 6.1 0-6.20 ppm m 1H, 17.85
ppm dd: |1H. 6.20 ppm d:| 2F ®w5G:pPin d:i 1H 22 /\
22.4 J -Boc 1.40 ppm s: .,50_42_Og)qz7mgpr;g. te: 4H  3.55
ppm te: (4H 7.10 ppm d: IH, /.75 ppm |d: 1H, 7.90
ppm dd: [1H 3H;
7.10 pom: tr 1H;
7.20-7.30 pom: m:
1H;
7.80-8.00 pom: m:
2H. |
16 CH-CO-NE-NHBoC 16.1 16.2
1.40 pem: s: 9H; 1.40 ppom: s: 9H;
6.70 pom: s: 1H; 4,70 pom: se: Z2H;
7.20 pem: d: 1H; .05 pom: dd: 1H;
7.80 ppom: d: 1H; 6.30 ppm: dis: 2H;
7.95 ppm: dd: IH; 6.65 oom: d: 1H
9.00 ppm: s 1H; 8.90 pom: s: 1H}
£ 10.60 ppm: s: 1H. 16.20 ppm: s: 1H.
17 EH,CH,-OH 17.1 17.2
Me 1.60 ppm: s: 3H; 1.5C pom: s: 3H;
2.15 ppm: T 2H; 2.00 pom: t: 2H;
3.60 ppm: gd: ZH; 3.55 pom: gd: Z2H;
4,60 ppm: t: 1H; 4.50 pom: t: 1H;
7.00 opm: dr 1H; 4.60 ppm: se: ZH;
7.70 ppm: d: 1H; 5.90 ppm: ad: 1H;
7.85 ppm: dd: 1H. £.10 ppm: d: 1H;
6.50 ppm: d: 1H.
| 21 CH-CH;-N(Me)}-C=0 | 215 21.6
| ~, O 1.35 ppm: 3: SH; 1.40 ppm: s: 93;
2.85 pom: se: 3H; 2.80 ppm: sa: 3H;
3.70 pom: d: 2H; 3,50 pom: d: 2H;
; 6.60 ppm: te: 1H: 4.7C ppm: s: Z2Hp




23 CH CH2N((CH2) 20H)2 23.2 2.65 ppm t: 4H, 3.05 ppm

d: 2H 3.40 ppm t: 4H 4.35 ppm se: 2H, 6.50 ppm

t: 1H, 7.05 ppm d: 1H, 7.70 ppm d: 13; 7.85 ppm
difo 2Yo62416deGH2CH, - NH- Boc 24. 7 24.8 1. B6TPPRR0B5/0BILB09
.35 ppm_s: 9H;, 2.10 ppm qd: 2H 1.95 ppm gd-—2H
3plppm| adrs 2H, 3. 10 ppr¥ =od2 20’ ; 6. 5K ppfe {EID)

1H 4.70 [ppm se: 2H, 6.95 ppm t: 1H, 5. %&RG' 05 ppm
nEAESE 17 10 ppmd: 1H--B-15 ppm—di—iHI—F76—ppm

d: 1:5; 6.50 ppm d: 1H, | 7.19Qpprd: otk 1H.5.653Pmppr 1H:
t:1H  Prleparation 18 18.1, .o . O e T
(7-Nitrg-2, 3-di hydro- 1, 4- beRzZ8E ¢¥i nia- IS met Ryl pom ™
di et hyl armi ne hydrochl ori de?-85 8080 dsl: 6F di|et-RYIPam Fe 11/

vas added to 1.50 g of €.50 ppm: d: 1H.
—ftt+0=-2, 3=di-hydro-t,4=benzodi oxin- 2=yl
methanesul phonat e, descrip&d4in I nternatiqgnal patent
ND 2006/ 016067 B5 BT/ FR2005H09A809 ommppl ijcation. WO
01/02_ 547,iA/30 m of DVF, and heated tlo 80C, then
3 times 800 pl of diethylam AePRierE added | at 12 hour
interval §. After 48 hours| 3tsheopmeasti¥h  medi um was
evaporated to dryness; the, residue, was taken 5 up in
100 m of| AcCEt then 5 ni z)flgig%ﬁ}gf\lgddﬁ%t he |or gani c
phase wag decanted, washed’ wPt#rmwed:ett hen with
saturateq NaCl; after dryjingoand.evwaporatiing off the
ACOEt,—the residue was taken up in 20 mi gf AcOEt then
563m  of |CE5MEMCEEARE ) stirted then decanted; the 10
aqueous phase was evapor at edst@meryiness and the
residue (was triturated in & her , CI_ibjl_erec and dri ed.
m= C95|g, M = 192-194C ‘1g?%" &

T- Ami no- 2, 3-di hydr o- 1, 4- benZ0diroxin- 2

yl ) met hyl}) di et hyl am ne. 4.35 ppm: se: 2H;
| 6.50 ppm: t: 1H;
7.05 ppm: d: 1H:
7.70 ppm: d: 1H;
7.85 ppm: dd: 1H.
24 CH-CHZCHZ-NH-BOC 547 24.8
1.35 ppm: s: 94 1.35 ppm: s: SH;
2.10 ppm: od: ZH; 1.95 opm: gd: 2E;
3.10 pom: od: ZH; 3.10 pom: gd: Z2E;
6,50 ppm: t: 1H; 4.70 prm: se: 2E;
6.95 ppm: t: 1H; 5.90-6.05 prm: mt: ZH;
7.10 ppm: d: 1H; 6.15 pom: d: 1H;
7.70 ppm: dr 1E; 6.50 pom: d: 1H;
7.90 ppme dd: 1H, | 6.90 ppm: t:1H.
Preparation 138
1g.1 ({7-Nitrc-2,3-dihydro-1, {-benzodioxin-2-
vl)methyl) diethylamine hydrochlcride.
5 800 ul of diethylamine was added to 1.50 g of

7-nitro-2, 3-dihydro-1,4-benzodicxin-2-yl

methanesulphonate, described in  International patent




10

15

20

25

15 3.05 g of powdered zinc was added to 0.94 g of the
nitro derivative obtained in the preceding step in
suspension in 40 mM of THF. After cooling to 0C, 3.1
Myoobodegbheoaei d was added over 20 m nubes/FRE0OGE/00D809
m nutes The ice bath was renoved and stirring was 20

CQFEQ%E%EWW%W%W@' The soLhﬂ3wa&1fcher]ft emd,f | wasghedated
then with a lit t han ilirate,
RAMPYE SR N SRR Sl ER A LI S S
materlzma&uaddfﬂt@ﬂﬁalﬁe pkﬂﬁﬁerbﬂhﬂghout@,StU§1ngeBGNlOﬂ
t he preci te for elim nat ed.. rak
fPF??ﬁFlwas fga'ogﬁb q%%f%%§sthe ?%rg%ggmggs =r
depanted(Owashed AWQFT s;‘dtemafteﬂll\ianmdlﬁ@%@ ahge crganic

éﬁ@%at edis a brown oi | yashebt ained. MmaxL: 51tlge*‘1Th@;Lth
mpounds With formula (111) and internediates w th

fénaﬁupfat(eplv)Na%H B Z6d 01 Hed 30 dePT9RET RS Twste P
prhepared t|h|3= the racem s f papeAndparie Charlacteriz@g: i nhen

(St O f- ol R EREPALRULAB.OlcRRMBOURESALELD
P%ﬁERﬁ@O@b@@ibS@&a mv%mq driNGesg |4 Hoa xesidue

N E : Et 2. Hi18ed 18.2 o ,
H%B(%k %urﬁ%ho% 'é'g%%'%' %§w@5‘% N B%EL d%goél_ 3540 Bp?nS g

2VE5=2 186~ éﬁﬁn Cm  m 6H 6H 3 80 4.20 ppm
4. 00- 4. 501l|0m m7 mnl%ld 24 370 i pRAr o -2H4 -$e80-04195 ippih-

se. 2H m 1H ppm d: 6.05-6.20 ppm m 1H
7Y6517 80~ Bﬁfﬁtéﬂlaﬁlﬁ 2M 6.60 ppm d: 1H 19 ~H2 H
19.1 19.23.2585 pimpsedBted 2z15cppas sdd@d tdN ¢ NeCH3 of
the nitrc cerivative cktained in the preceding step 1in
suspension in 40 ml of THE. After cooling to 0°C,
3.1 ml of acetic acid was added over 20 minutes; after
10 minutes =—he ice bath was removed and stirring was
continueda for 2 hours. The sol:d was filtered, washead
with THT then with a little methancl. The filtrate was
evaporated to dryness, taken up in ethyl acetate, water
was added and the pHd was brought to 8 using 10N NaOE;
the precipitate formed was eliminated by filtration,
washed with AcOEt; the filtrate was decanted, washed
with saturated NaCl, dried and evaporated; a brown oil
was obtained. m = 0.351 g.
The compouncs with Zormula (ITI) and
intermediates with formula (IV), all Dpenzodioxine
derivatives, were prepared in the racemic form and are

characterized in Table 2 below:

TABLE 2

Preparation oI compounds with formula (IIT)



10

~ 3.30-3.80 ppm m 2.30-2.60 ppm m
ppm 10H, m 2H, 3.70-4.30 ppm m
m 3H, 4.60 ppm se:

p%‘ 20%'6'/0166%‘77 90 ppm m 2 m 2H 6. BOTPPRE
H CH2-NEt2 20.1 20.2 1.20-1_30 ppm m

10H; 4.15-4.50
1 4.90-5.10 ppm
1H, 7.15 ppm d: 2H, 6.00-6.10

005/001809
0.90

p@gépat_ 6H Rs6H, 3. 15-3rEC pme2=BIQkZI‘60 Iﬂﬁiim
6H, 6H, 3.75-4.25 ppm 4.10-4.60 ppmm m m 3
IﬁﬁZWQFI 5 05 ppm . _te! se: 2| Mﬁh 7 15 ppm

% = Wiz (IID)
q@mA'GO

Al-

<= T PP“I .

5.95-6. 10 pL-MEL 11H 57, 75-7, 90 1ppm 2H m 2
ppm d: "!H

The nunbers of th unds
nelate to |[those given|in Tabl ?é)%bgpgﬁ Rhi ch
il lustrates the chem cal strugtir 8stlandOphysi c
properties|of sone coppounds pf.the i nvention.
they contain an 5 asynmetric carbon, These conp
Jere obtaihed in the facem c férifrd SRANWPEE:
Cormpound No 2 Met hyl 2H; 4.80-4.95 ppm:
5-((7-(((tert-butyl am no)car bon%_l ),am.n
5- (2, 6-di chl or ophenyl ) pyri do] 2§ 3= &? P’
| )am no) - 1, 3- benzodi okol e- 2- catfyoxXydcal/ 60 WlD:
2006/ 016067 37 PCT/ FR2D05/ 001809, m xture of

y%@%’?‘&iﬁ-’z-

H&6250

n?hownl.OO ppm: t: 6H;

of-45-2.65 pom: m:
Mhen sc-4.20 ppm:
ounds

m: 3H; 4.70 pom:
se: ZH;
6.f8—6.20 pom: m:
2H;

Bc 26 &m: d: 1H

@

)

of-t he cem‘m'“.d frompteparation 22 and—140 ¢
¢anpound fr repar at Hon 1 was®Heated to refl
15 m of THEI ANt er 6| hour s, tbegg)rlg@{ptgomnedl
concent rat ed\5 un drHyacuum The product was pu
by silica ich t ogr aphy wi t h| AcCEf /PoPene (2
t ed with 982 CHELB/WeDH:
Q
k
(
5
6

hen re- chronmat ograph
f a  yellow solid was
)y mass spectronetry.
Compound No 4

- ((7-(((Tert-butyl am

0 EXAMPLE 2:
4.90-5.10 ppm: m:

no) car bohyﬁ) arqgw&gm 6. (2,

obt ai ne )M}ll{gh was i dentij

of _the

ué -Fn
umiwasem: s: 3H:
r%;3'ogéj. 60 ppm: m:
01045 ¢
'é.i7%—d4.30 pom: m:
3H; 4.60 prm:
2H; 6.00-6.10 ppm:

se:

5- di chl or ophenyl ) pyrido [2, 3- dﬂ E) ;r |7rr%5 |7n9-021-me S

lm: 2H €.50 ppm: d: 1H.
20 B CH,-NEt,' 55 1 20.2

!1.20—1.30 ppm: m: (.90 peom: T: €H;
| 6H; 3.15-2.60 ppm: | 2.40-2.60 ppm: m:
| m: GH; 6H; 3.75-4.25 ppm:

14.10—4.60 pom: m: m: 3H; 4.80 ppm:

§2H; £.05 ppm: te: se: 2H;

%1H; 7.15 ppm: d: 5.55-6.10 ppm: m:

%lH: 7.75=7.90 ppm: 2H;

.m: 2H 6.50 ppm: d: 1H.

The numbers of the compounds shown relate Lo

those given in Table 3 below which illustrates the
chemical structures and physical properties of some
compounds of the invention. When they c¢ontain an

asymmetric carbon,

racemic form.
EXAMPLE 1:
Methyl 5= ({7-(!{

£~ (2, 6-dichlorcpnenyl)pyridoe[2, 3-d]

-1, 3-benzodicxole-2-carboxylate.

Compound N° 2

v1)amino)

-hese compounds were cbtained in the

{tert-butylaminc)carbonyl)amino) -

pyrimidin-2-
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yl)air.ino)-1, 3- benzodi oxol e- 2- carboxylic acid 0.3 ni
of 2N sodi um hydr oxi de was added to 15 0.25 g of the
ester obtained in the above exanple in 1 0 m of

Rbhabek,/odkber 1 hour 10 mimutes of st i PCT/APR2@05/001809
anbi ent tenperature, the reaction nediumwas dil uted

W th AcCEh - phiz@ard thre pHavasy broughtnd o domsbmgd| NErom
HCl. The organi_c phase. wa cant ed shed O

2B EReén38af rat%@phb@d dirgﬁ and eva\g%lr at ed” o##b\ﬂ% from
spkiegdayelliow resivdee masté¢aken upsfhuet Her,15 ml of THE.
mé,turatgd fllters%fapgag[igg 2950 Qb th@oﬁﬁgﬁﬁﬁéted

“6bt &i né od\lrs’de ied nass spectronetry..
5690eEXANRICEUS:. C(TmourmeKﬂlB?Qs was purified” by silica

ut v gci n@)-earbenyh)am no)s 63,  then re-
(Eg%g%g%%;g?%hﬁeny\}%ﬁrl do %Zb CbI]o;P rimdin-2- c a
yP)lﬁﬁ*iﬂﬁéPCIaEﬂﬁélnzHél xo?%‘Z el G A Hidule SF
Oyéilgwofsotﬂl%l G,Eamocumﬂaixﬁ@m whpteparatsi anieh 2 e 1oA0mass
of the S%Fg’h derl y%l ve 30 frompreparation 1

wﬁg’eﬁ areq Fux_iR°20 rr.1 of THE. After 3 hours,
t he react EﬁﬂMrﬁ’Eﬂl im W@Slpocl@dcélnt at ed under vacuum

-hen the residue -C dren |Ihga1 i-teh
onr s uie EEIIHY (MR %ﬁ%%tagl%gmy&g RySh LG acyl

obﬁaﬁnééChﬂ@éﬁppﬁpﬁé 'By T-85 nass SpeCtIE% ;pyﬂlﬂlldln 2=
MPLE , 4 Canpaune oNe -2 -5SRobe¥45 L a“ld

+ert butyl%ﬂﬁ o- (2. o dlchlorocgten ). S
((2 hydr eXyrety| ?% betZodioxdl Mds Zivas adeed to
yb) asi po)pyr tHe[ 23=<d] pybiaidéa- 1yl Yhg eabow® example in
2086/ 916%67 %%e %TL/F %%dtooﬂ'%p&lr%%l%teb of st 1rr1ng
concent rat ed HEL wds a to a mxture of 350 ng fl o
the conpsund fermmusreparatiion 2ot 6l 3T Wh 6F St Helute
CQAPAURL J:OM PLeparaki el if 155 MbroQfhEt OF 4 tusasg N
heated to 55C for 6 hours. g rea%tl on nedi umvas, o
cBhéent rEiedotRABH SV LRI T%%n ERE"CPEsi die Vil
chrenat ©graphedd omzsil,i cari4Q0 agl okvapoyeltkow sbfid The
vvas o tai ned and |dent|f| ed[ﬁo P L neEE¥tuM§'ted,

N L
5{@@?e¢e@Temmdnnqdzmdno)caEBénvg)amﬂuntH? (Rroduct was
ngghhg 9ph%%¥k£8XLbd%@2m%s%]sB£ %Qbe@r%. MH" = 569.

EXAMPLE 3: Compound N° 3

5—((7—(((tert—Butylamino)carbonyl)amino)—6—

(2, 6-dichlorophenyl)pyridoc [2,3-d] pyrimidin-2-
yl)amino)—1,B—benzodioxole—Z—carboxamide.

A mixture of 0.62 g of the compound ZIrom
preparation 3.2 and 1.40 g of the sulphone derivative
from preparazion 1 was heated to reflux in 20 ml of
THE. After 3 hours, the reaction medium was
concentrated under vacuum, ~hen the residue wWas
chromatographed on silica with 97/3 v/v CHC12/MeCH.
315 mg of a yellow sclid was obtalned, identified by
mass spectrometry. MH' = 568.

EXAMPLE 4: Compound N° 9 SSR 105451

N— (Tert-butyl)-N'-(6-(2, 6~dichlorophenyl) -2~

((2-nhydroxymethyl) -1, 3-benzocicxol-5-

yv1l)amino)pyrido[2,3-d]pyrimidin-7-yl)urea.




10

15

yl)am no) - 1, 3- benzodi oxol e-2-carbonitrile. 50 pl of
concentrated HO was added to 1.00 g of the conpound
frompreparation 1 and 450 ng of the 15 conpound from

pﬁSPQb@%/@ﬂsaea in"_5n of 38 OH then brougReo0s/@01809
gentle reflux. After 11~ hours, the reaction nedium

was concepkr ﬁedcund%bﬁﬁ@ﬁﬂﬂﬂtﬁ%erﬂI@Shﬂﬂﬁ wasded to a
chrorratogrﬁcg%? on silica with %3/ Ac CEt 90/10n 4.2

vy FEUAB5 G DU &Y et oW §oFCHRRAS “obtaih e, = aZOatm
i deat iofsi7echgbys Arasse speabsonet lfyomMﬁifepaﬁi@@lOEXAl\/PLfE 6> ml

12 SSR 1071

& h Th
RIR 2 RoR) 9E8%, Sy GroC sfor & nours.  The
ylrantnoj- 619(121161- dﬂa@hlmmmquyymmﬁl[ gvacuum, then the

dips Z-, L ylgn urea.; c7a514@0mm fof
1%/]8)@?%!4 Eo%ut#%ﬁ%#% éﬂgéé@a%%d ltol 530 of g?hg i

nYelilbe defilvét i vesof I igitedty EXHMpt e n‘flss}%Yvelaass
ig gétgbm@ftr'I};HEMHatm-QQQ over 30 minutes. 15 mnutes

after addi_tion C ete ) t then 10
m of a sggémging%Nl—lgré%p@ﬁngo Fut i onS\{/\q/ag 2%% and t he
t enper at ube (wWas (dl(Fewedbtio v1rideo) ARt Eendill gtilow ) witth

hégEt’L;{flEh‘ﬂ’%gr§@§P9d \g!gtr haowat er ghhen with sapyrahedin-2-

ter or gani ¢ phase was
concentnat ed, aner Z@&é@ﬁfﬁl&ﬁé “CRECONESITAUE -was

chromat ogsaphed o ébhbgat%tadcrﬂ@tslmmaaaeagafcs 1.00 g

Vwaéff .f&aumqga&ag%a ?g%vlé%%%%??f} ""'é“egsg CRLE RS

EXAMPLERA: Gonpounrdphr28:SSR 409194 Ter trlbupyl EtOH, then
2: (. (tert ; car bonyl),. anino} 6362, 6the
%B@é}mé%a? 39%%%@%{5}%’61809%%& OBt

dmehb@nophernwmyr Wb ~2oBCEPPYEITea. | dRAS2- YW AT no) - The

nzodis °>8?1| o?nabﬁlo) TRenyln) dworeziwmeth CHCl3/ AcOEt
car Ségg late., O. r cff%%{:oncent t ed ngl was_ added t

0. @@518rof‘f/t"ﬁe prééacf“gob)[ ﬁﬁeéie °Br Farat i ‘G O%ham =d
5:0:63igieh E}emﬁlé,@d@@tecﬁbbmem&@’ i nMpi epababi on 16. 2

in 25 m of e n t hen stl roed er s, at 70C.
The react ?cyiﬁ‘MRr:rEg gm e g 8\?560 te& and tlﬁglir esi due was
taken up iR (CHCI13mt henewashed lwilthenarer 0xg satur at ed

ol uti g ter, I Gy then dried and, z-
15 amL§ &ted ﬁgm% €h1.38 H &%QE?% o

vapor er vacuu due was
d}pwrlmldln T-y1)-N'-{tert- butyl)area

1.2 m1 of 1M LiAlH4 sclution in THF was added
to 530 mg of the nitrile derivative of the preceding
example dissolved in 25 ml of THF, at -10°C over 30
minutes. 15 minutes after addition was complete,
.5 ml of AcOEt then 10 ml of a saturated NH4CI
sclution was added and the temperature was allcwed to
rise. After dilution with AcOEt, it was washed with
water then with saturated NacCl. After drying, the
crganic phase was concentrated under wvacuum and the
residus was chromatographed on silica with CHC13/MeOE
(95/5; wv/v). 165 mg of a yellow sclid was obtained
which was identified by mass spectrometry. MH = 554.

EXAMPLE 7: Compound N° 19 SSR 102194

Tert-butyl 2-((5-({7-{{(tert-

butylamino)carbonyl)amino)—6—(2,6—
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chromat ogr aphed on silica. 450 ng of a yellow solid

was obt ai ned and was identified by nass spectronetry.

M+ = 683. EXAMPLE 8: Conpound No 20 SSR 109195 15
hhbtgbbgagggbgqN (6-(2, 6-di chl or ophenyl pe2/FR2005/001809
((2-hydrazi nocar bonyl ) -1, 3- benzodi oxcl - 5-

yHlaHHBQBB¥%h@Q[%y%l@bpﬁrBﬁﬂqbﬂrlnibhureay 1360 niyy ~af, 3-

t he conpound fron1th exanpl e s.stirred
f BEE5 PRt es Y aaﬁPﬁﬁgﬁ§g55%22&Pe 68 B CEr and
14 m of TEA2S tahe méacknmntanﬂhaﬂadmaéﬂﬁevapv$at@@ded to

der vacuum the [ esi e p and
wshdd’ & (i HEBe TS NAz008! TR water. EBb. P and a T ne
satﬁﬂagedx$bthesakgﬁmgﬁ Qﬁﬁ&ﬂnﬁﬁylﬂgprﬁﬁéraéﬁpérdk%f%wln

was evapoF ated under vacyumt:hent heofesi duen2db was 70°C.
triturated in ethef, filtered and drled 2!

y8hpoweseltiidinds S| Wadl. SNpRCEa58s. aEgAM q;%%s*dde weas
ConpeundiNoi 34cA31 3r ag =0f compeanndi A 3% awas, sta r sedurated

f nb C I arn
Al B0R 0 G TEAT AT or 280 Ab6r o] R tha T e e - "

wasapakenedp i nuadeh or oferanuwet er nib@ ure a@LERR pH Was
ﬁg%&%%%%%hgge% Dy @QQ%EQ an gaquepys Jo% Na2G03,w SOlld

t1on organi c ase was decanted, washed with
waer Aen vid hoac @@t%rh@@@tmds&kut"i%ﬁ? EP?‘éHISWa“Y
coneent gated under 35 reduced pressure. 116 of a

solid was_obt ai ne 16067 40
PCT/ FR200§/X6\€5‘f8§9% EQ,%EWIQE’EH%ON cgﬁpé\ggd%%%gggaep 1;
NO2 O OHN@H e+tHNBBfym) RY ' -0 -~ 208-Step Loarphed vdutr2imn
acgordance wit La prQt.ogals_described in
%8)? etaE Pla %:%%mﬁ 1006 . 50701057 Step 2: NO
N@B)a@mn@)pyrldo[Z 3- d]oyrlmldln 7-yljurea.
360 mg of the compound from the preceding

example was stirred Zfor 45 minutes in & mixture of 4 ml

of CH2C12 and 14 ml of TFA ; the reaction medium was

evaporated under vacuum ; the residue was taken up in
CHC13 and washed with HZO0, 5% Na2CC3 in water, EKEZO0,
and a saturated NaCl soluticn; after drying, the

chnlorcorm was evapcorated under vacuum then the residue
was triturated in ether, filtered and dried. 225 mg of
yellow solid was obtained. MH™ = 583.

EXAMPLE 9: Compcund N° 34

431 mg of compound N° 33 was stirred for 30
minutes at ambient temperature in 5 ml of DCM anc 5 ml
of TFA. After evaporation, the residue was taken up in
a chloroform/water mixture and the pH was brcught to 9
by adding an agueous 15% NaZCO3 solution. The organic
phase was dacanted, washed with water then with a
satura-ed NaCl solution, dried and concentrated under
reduced pressure. 116 mg of =a sclid was obtained.

M + H]® = 568



20

CH - d2CH CCOCH3 COCCH, Racemic Step carried out in
accordance with J. Med. 10 Chem 1988, 31, 84-91.

Step 3: NO N2 \ 0 NaBH4 \ O >-COOCH3 >-CH, OH ~ O ~
Q4809068 /8% 6@ UM borohydri de was addedp¢n/FR26454001809
the product obtained in the preceding step in 15 40

m of net Banprw;rat o8Ccoveku3a menutes. After 50

m nutes, the reaction nediumwas poured onto 150 m |

of waterPtEB plus 400 nl of ethyl acetate; after
stirring for 5 mnutes, decanting, washi t he

organi c phase wth a 5% KHSO4/ K2SO4 sol uji‘on, water,

a saturated NaCl-Z0 sol ution, drying and-exapsrtating
t he organi ce, a + et 3 BPi-d—was i

2.25 g. Step~4¥Ng NOS O Et3N, CH3SO2C
V>--CH2OH & > CH2Os2CH3 0 0 WD 2006/ 016067 41

PCT/ FR2005/001809. _1.43 ¢ trieth ' s ad he
to 2.24 gEBFpt hecap‘r%lcee%i né’% coﬁg %‘{ké%aﬁf’w%f %dcif\j/lLEHJI -
f obkowredrby pie6T-gl oflemstrtid®s sul pRoMAIERITGiEde -ovefRm -
25q98hutgs. qAbter 45 mnutes, the reaction nmedi um was

d I9ut éd with'5 100 M of DCM the organi c phase was
washed t wEEPWEth ice water and once with a saturated
NaCl solution, then dried and concentrated under

vacuum ACbrown solid was obtained. m=3.01 g. Step
QcddaN3 \ O }--CH, OSO CH3 tN3-c10 60 & o

f 3.-0 gcof=tdecpr oduct™ obta | i groep: 4
fﬁHsodi umnitride was heate

Raczemic

Step carried out in accordance with J. Mad.

Chem. 1988, 31, 84-91.

Step 3:
NO, NO,
NaBH,
G 0]
—_—-
>—COOCH, »—CH,0H

G 0

800 mg o©f sodium borchydride was added to

2.%1 g of the product obtained in the preceding step in
40 ml of mezhano’, at 8°C over 235 minutes. After 50
minutes, the reaction medium was poured onto 150 ml of
water/ice plus 400 ml of ethyl acetate; after stirring
for 5 minutes, decanting, washing the organic phase
with a 5% KHSC4/K2504 solu-ion, water, a saturated NaCl
sclution, drying and evaporating the organ-c phase, &
pnrown solid was isclated. m = Z.25 g.

Step 4:

NO NO,
ELN, CH,80,CI 0
O 3 3 2
»—CH,OH - C[ —CH,050,CH,
o i 0
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30 mns in 20 M of DV at 65C. The reaction nmedi um

was then poured onto 75 ml of ice water and 300 ml of

15 ether. The organi ¢ phase was isol ated and washed
sp¥ebabeybiBBew th water themiwith a satpcnfER20L8/001809
solution. The organic phase was dried and concentrated
under vacyugnst W@M&@MM@MQ amnedzmg 24 g of

Step 6: NQZ henyl.phosphj I

- therpRBECEEHI AHA L %%‘CS—L ée F tr? pheny p\é\%sg%P\ﬁ]eEd by

vas cadded it ome2hdfeg s@nﬂpﬁmmr ottubt r bt abned (4P smeputes.
di ssql.ved. | 50 0 acetate, oavserdﬁﬁut d with

mx‘ﬁuresqlt h(%lnugfeié % %ne%%?één %%%j wat er V\e/as l

addedmover: DA mnuUtles,. oThen2s PEaEe WW%%S’M‘CQ with

S%tdw %gtfegr a%*a 40,48 ns af HOG thefcaasadi | sped-wbhh then
hyl acet ate. The sol uti on J‘?t ai ned Wa%}d was

washed @W@%G@Wwﬁt@@ WA sdt P ar e &

sekuthand.drired andievaporated. The residue from

evaporatign vva§ di ssolved in a mxture of 30 50 m of

et hyl ace af nd 50 m of ethyl ether and extracted

twice with 5 m of IN HC1. The acid eous phases

wer e conbi ngd: and ext ract ed Lﬂg kg a mixture of WO
1809

2006/ 01606#42-CT/ FR2005/ 00 25 O et hyl
acetate a @ ,etthgli, ether, th br &JgﬁﬁzNa nto
contact witl300 m of ethyl acetate @ he pH was

brought to 9 with 10N NaOH After decanting, the _
organi ¢ phase mas-avashed.wi bh ot ene @rSdsaturatteatined in

NaHOOB sol ut ter, t or 7
s6i-GFi oioar%hle %éy\gug’lr‘ o?ncglnl%me ggggégggérle(?%%f £ n

concentsatied hder véc@@ﬂm #n @WCwas Tdtst alf vl 10t Bedium
1 é% %ﬁé‘?ﬁte% % ecp §‘?EQ 95 NQ QH6, O-NOLQck Z2rCHZNM m1 of

of triethylam ne then 1.75 g fd hed
B@é?ﬁ@; wer eTla%IdeQFf%%n%@ {185 39 Wit Sof l@ﬁ’é%ﬁndnea“ was
obtained iNimes wi=h water then with a saturated NaCl

sclution. The organic phase was dried and concentrated
under vacutm to produce a brown solid. m= 2.20 g.
Step ¢:
NO NO

2 2
Triphenylphcsphine,

0 - 0
O>—CH2N3 el O>—CH2NP12

4,33 g o©f triphenylphosphine was added to
2.1%9 g of the product obtained in step 3, dissolved in
50 ml ¢f ethyl acetate, over 15 minutes then, after 10
minutes, 1.8 ml of water was added over 2 minutes. The
~eaction medium was stirred for 1h 40 mins at 60°C then
was diluted with 150 ml of ethyl acetate. The sclution
obtained was washed twice with water, once with a

saturated NaCl solution, dried =and evaporated. Tne

residue from evaporation was dissolved in & mixture of
50 ml of ethyl acetate and 50 ml of ethyl ether and
extracted twice with 50 ml of 1IN HCl. The acid agueous

phases were combined and extracted using & mixture of




step 6 in 35 nl of DCM over a period of 10 m nutes.

After stirring overnight at anbient tenperature, the

jr reaction nediumwas diluted with 150 nl of DCM
V\ﬁéh%oezﬂo&%o\é@ter, a 5% KHS@4/ K2SO4 sol gtrprr2086£001809
then wit a saturated NaC solution. After drying and
evapgratdng. of {1t he-DEM- they sof idl obﬁfaldte@lvvaé;ther then

di ssolved in a m ni num of, et her th ept ane S
2braHded tid kot aPCpreci it gt h%# W sBFi 5 o%?”aﬁ”#gg and

MeRel. 98 gwaNM blrdm_qlrnpmtsc OH; 3v#40: 3. 55V ppledt: 2H, After

6.55 mt:1H, 7. OO LH_ 7. 2H, - a
T T Y e

5 >sa€H*NHIdCNaHGO$={}@&BB@@ ~weterQ apd Fhﬁngoﬁaturaued
g%ere fﬁ@foffvas afjr‘fj@drteglgugq galgaﬁlhf«‘ BY‘QQHthas drled

tained Tn step 7 t hen -
nitheh w%%ﬁ&ﬁ&@@@? é{aﬁé’ﬁ%d oftn2 E?llsd’“?ﬁ nﬁ%%“ed
Wiaen addipt ixon was conplete, the reaction medi um was
allowed tqg return to anbient tenperature. After in 15
mins, theSFE&cti'on nediumwas filtered, the WO
2006/ 016067 43 PCT/ FR2005/ 001809 f| btrate was dil ut ed
with 153 m Yf et hyl acet te and 30 ™ of water and
the pH was oght to 9 by°addi ng Na2CO3

sol uti on. d}ieaagmrﬂng——the*or c@ %hasew
i sol at ed, With a saturated NxHCO® 5 sol uti on,

water, then with a saturated NaCl solution. The
organi ¢ phase wascEsalmatedyldmiett ahdnt hen’5 g of Boc2O

VPECBuE T ol oi1 Wakl obt APnga U NNEL C1 38 e a1

3sB@pppin oh: 2H mll0od. 8EMpavsr2H, B0 PpRLt : 4H, minutes.

?%Q g'Z%DPPFl 2o 6 A0 pRM tadbk o (e 1Q PRIEAEdYEe,  the
Ing to obtaln conpound 35 under

react*on mﬁd um was diluted with 150 ml of DCM, washed

with water, a 5% KHSC4/K23804 solution, water, then with

a saturated NaCl solution. After drying and

evaporating off the DCM, the so0lid obtained was

dissolved in a minimum cf ethyl ether then heptane was

added to total precipitation. A so0lid was obtained.
m = 1.9%90 g.

NMR: 1.30 ppm:s:8H; 3.40-3.55 ppm:mt:2H;
6.55 ppm:t:1H; 7.00 ppm:t:1H; 7.15-7.3C ppm:mt:2ZH;
7.55 ppm:d:1H.

Step 8:

NO, NH,

Zn/AcOH
>—CH NHBo¢ > >7CH HBoc

0 =

1.96 g of powdered zinc was acded to (.60 ¢ of
the product obtained in step 7 in 25 ml of THF then, at
-3°C, 2 ml of AcOH was added over a period of 25
minutes. When addition was complete, the reaction
rmedium was allowed to return to amblent temperaturs.

After 1h 15 mins, the reacticn medium was filtered, the




standardi zed conditions as described above. 15 EXAVPLE
11: Conpound N 45 1.035 m of DIPEA then 0.675 g of

f or mam di nyl sul phonic acid (H2N- C(=NH) - SG3H) wer e
afdedookPoieBegf conpound 12 4di ssol ved ipctpFRE0O0S/001809
met hanol and 2 ml of DMF. After stirring overni ght at

25C; -t-he-20, JLagt i @R HEEH: t&m viEgs) suppbenmented widdtate and

water and the precipitate formed was.filtere
wWePhThattér “ehat t9 e anddr YFadaésd Ipredsur edbyl'\t,w\%ggfgg a

cwée paodost wSutidnash cmmmai ogreapired ran sithiecacgepnic

h.a 10%to, 50% ”tw DCM 179,89 0f nauCo3
58 P wa&®8bt af ied: © '\%5 tTans %r rred{}} nto a salt USi

ng
oselmblietnolve ofr H2S@AN WWBH Mt satygetEXANBLE 190lution.

ou ra n o5l mg;of rlahcme t
\/\C/gggadg&gl>qu11 5£{£§é1 &%g cg%g%&%d% (Qdea ecgyr%é nen
f trifl Fc

1GOﬁF66¢I@(€Wat Uﬁéerfonleg%eéd by 6526 M o
aﬂﬂﬁébb@eydﬁﬂéheél&nW%SMOUMéla@M over 15 m nutes.

After 45 mnutes, reaction nedi um vvas d buted. vt . 2n;
with 50 nf'6f DCM h%g 5 sug%es& on %g -

wat 80, pyat er 2Ha 5% KHSO4LK2SO4 180l ut i 6n103§ @\ét ppmimt: 2H;

t he tur, ed7N§§| ql.ut.iign. The organic phase was
t%e%o ?gdl&a% concen ?)ated under reduced pressure.

593 rrg of S¢6ki §:was recovered. 1H NVR 1.40 ppm s:

9H 65 @Bﬁb &% 2H;tc 6. 500ppIh t: cHdpc&n@0 pphe d: under
. 1H,. WO 2006 0160 7 A4

ek PERAOOBE601860° 1 HisHS. 2P 36 Same i B8, Co ppm

se: 1H S8z85Mppm 13 Cbhﬂd;po&nZiONpprﬁ“ se 1H, 9.00 ppm

s: 1H 10,13-pp H; ggAppm t$enlH 0.675 of
Prepar at i on §5 gh % phol |ﬁg was addedg

STQIHQm@ﬁlHUﬁ@Ué@ﬁT}@@l}ﬁd acﬂitdal H‘é%N |(F] e F8D) i i ﬁfidec‘

of. DM, The reactien Mmediumawas st irfedsfen 3f 3Pethancl
m ns at anbi ent tenzgéerature and t hen ev orate

URBEr Zr 8ducdd DPr-esdtih'eE” The TesiYuRY WAS P T’l‘? g5by the
f|r@§1ﬁtl@)n0|’hh@nﬂﬁu@gmaiﬁiy s@@:pilehemae@el wikhh watggadiaewt the

§6COQ€5?%Z% %%EL | DCM%;%%%éEJ foanyel ] ow pouder then

dried under reduced pressure. The crude preduct was
flash chromatographed on silica gel with a 10% to 50%
MeOH gradient in DCM. 170 mg of solid was obtainead,
transformed intoc a salt using one mole/mcle of HZS04.
MS: MHT = 596

S¥AMPLE 12: Compound N7 39

Preparation 392.1

0.11 m1 of pyridine was added to 555 mg of
compound 9 (Example £) irn 10 ml of DCM at 5°C, fcllowed
by 0.20 ml of triflic anhydride diluted in 2 ml cf DCM
over 15 minutes. After 45 minutes, the reaction medium
was diluted with 50 ml of DCM, washed in successicn
with ice water, water, a 5% KHS04/X2504 scluticn,
water, then a saturated NaCl solution. The organic
phase was then dried and concentrated under reduced
pressure. 5933 mg of solid was recovered.

14 NMR: -.40 ppm: s: 09E; 4.65 ppm: se: 2H;
6.50 ppm: t: 1H; 6.90 ppm: d: ZIH; 7.40 ppm: de: 1H;
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EXAMPLE 13: Conpounds Ns 40-43 Conpounds 40 to 43 were
prepared in the sane 15 manner as conpound 39 cited
in Exanpl e 12, using the conpound obtained in step
3fRolo00d /beRbasi Nng the norplsioline in steprRI0A5HH01809
tert-butylam ne, 1-Boc- piperazine; cyclopropylam ne
(1323_5(3%66-@_&73; rﬁldfpfgcgl gi{peg_beszpjgﬁd:i \e%:y.lf?_;oeﬁ)@\w&ﬁn: st
A npoun ynpoun _was, obt. ai ; ]
defpr ot et iFR"* cSApour 4?'8E|to§ipﬁled in %ﬁanp ‘e T3 PP
uskng 1theomebhed s:desicri bed above enpl oyi ng TFA.
EXAVPLE 1%: C%%%Ligds 3I§s~246-48 25 Conpound 12 was
reacted with¥an“acrd inits activated form for _
exanpl e t Be lanhydrédemoashelick oride 29Ed #ocoupl My ©F
agent, - f X gEho%a%gd; BCP.s+Thuszoconpeunds A6 tor 48cM.
y

were produce reacting conpound 12 with_ acetic,
afigdr FeestbeRzoyrdiegn chforide @t TOF 1299 fins at
cyshoprepanagarhone chieti daenr espectiateld/ . ueMPLEduced

16: Conpound No 49 444 of conmpoun .' 2 of =
abECSRPEFicl e ecoolrggqp3e50. QE?Md%H}]‘ZIOﬁIE& By Of £1aer

S

wa
t chebhyltagiraghwasoraddedicas Sl | owed by @ra7bem of O To
hangsul.phonyl oridegpAftersstigring f@r 4Qwder was
méhdt eg”gFPZSg t@'r eaction Egm&*%li um vvayé?ﬂoakenﬂﬁup in
ACCEETFle ol §antt phaSéiwas washed with water,

washed W hr@rsat urat edmNaChassal®yt idor,43dri ed and

evapor ated under reduced pressure. WO 2006/ 016067 .4
PCT/ PR2005TBEH06S Th gé’si e"fas purs ?’fe%“obggﬂta% same

cheomat-ographymonusil ixa getewi tiln aExgmel entl Zof G®y the
5% et hanol in_.chl orafor 0 vy pf sohid $z2cin the
R ERSRY! e e e T £ Sombotnd kb5
40omghofl iver t iiobusykan A8, 2710y bEXtdPPEEprBpYFan hetCc™
and 176 .ng of O;{kbanzoiyiazokisls, e-dimethylpiperidine
y?) -pN, N,ZN ,eN -C&et Eéaﬁmet hyl - uroni um tetrafl uoroborate

( TBFUF “heé lddded to 284 ng of conpound 4 (Exanple 2)
10 in 5 nxeficDWF.1sTheckeachicom *mEdi um was stirred for

1 hour a%o%%%u%%enNdi|$ge%aéjtgb€§£%gd The 9rg8Psibeting
compound 41 obtained in Example 13 using the method
described above employing TFA.

EXAMPLE 15: Compounds N°s 46-48

Compound 12 was reacted with an acid in ZIts
activated form, for example the anhydride, acid
chloride, acid + ccupling agent, for example DCCI, RCP.

Thus, compounds 46 to 48 were produced by
reacting compound 12 with acetic anhydride, benzoyl
chloride and cyclopropanecarbonyl chloride
respectively.

EXAMPLE 16: Compound N° 49

444 mg of compound 12 in 12 ml of acetonitrile
was cooled to 5°C. 0.14 ml of triethylamine was added
followed by 0.075 m>X of methanesulphonyl chleride.
After stirring for 40 minutes at 25°C, the reaction
medium was Taken up 1n AcCEtL. The organic phase was
washed with water, washed with a saturated NaCl

solution, dried znd evaporated under reduced pressure.
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phase was washed successively with water, a saturated
NaHCO3 sol ution, water, and then a saturated NaC
sol ution. The organi c phase was dried, evaporated 15
updesobedueedespressure, and the resi due yeB/FRZOGS 001809
by flash chromatography on silica gel wth a gradient
of rhQ t.a. 3 J1et hapel MmQCl\ég 196 gL ofh ac%&blmﬂ\tlos_j(ﬂalpdly on
was_  obtai ned. MS: g QE 8: SConRg H?ﬁ

Nos' 532542b C’br?&ouﬁdsg%‘i 19 54 Yer & preépared h
sanecroanpar as descrd bed fooZconpound 50 @t?artl@gtalned
f{ﬁ? orr_pogﬂj 4 and replacing the tertiobutyl am ne

h - cycT opropyl am ne, pyrrolidine,
N- i sopr opBKAHBLRY[Ldm Remoanddnd h§pam ne respectively.

25 EXAMPLE,19. Conpgund Ne@%l%k% 0fi e conppumﬂ of

described in pr epar ation and 314 f I lﬂj _
3ddiRyEFBrBeATE['B] f BRan, 1/ wﬁ“@h ﬂay %e"%?"%%%% Jnazo

ﬂQPLQﬁNPE Wit ht EUFamdzhedron€hem Chi niearafluoroborate
T utica, 1977 VoI 2, 231:2 r JLred o
¢ FERBE et A §814 m Sg? §9né§’|e‘§oh55[>i Sk 2)
cmnt ai milng f0.00F .m Blﬁecca@empat agcicr, WAt gitirred for 1
nghé %E Q%D@geghghtaﬁfﬁﬁ%ﬁﬁf'ﬂi%%reﬂcOE@ShedT%kJhorgan c

hen wth Et20 37 ng of a yellow soli ced
nﬁh@iiﬁg wats 197eh oRs SHECAISEed LV W NH ¥3593, \?ﬂ)s‘“t‘“ra €
2@9@6@160%1&@18@ / FR2005%/ 003809 +EXAVPLE 20:utonpoundaCl

695tep1CI CL N N AlQNaHCI Cl.S \

i SPTSERPR- NHZ 2)° OSBGOS, 0(536‘%5) "6 oH-T %’42@% _
60addaHreescadded eavear =10 amidnuties e iBi pofpahitied by

A%?ergtc%g' an%%r'%g%ﬁqgnlsllﬁca 25%5 Mof 5 DMadient of

o?tea

stirrin . %]of ethI
i §otyanat @@dﬁ@taamé vigs Reled 696rmI0o ﬁutyc_fsl]t%rﬁ‘i’}rfed was
obtainesdg. MS: MHY = 624.

EXAMPLE 18: Compounds Nos 51-54

Compounds 51 to 54 were prepared in the same
manner as described for compound 50 starting Zfrom
compound 4 and replacing the terticbutylamine with
cyclopropylamine, pyrrolidine, N-isopropyl-methylamine
and methylamine respectively.

EYAMPLE 19: Compound N° 62

819 mg of the compound described in preparation
1 and 0.314 mg oI t-amino-2, 3-dihydro-benzo b] furan,
which may be prepared in accordance with Eur. J. Med.
Chem. Chimica Therapeutica, 1977, Vol. 1Z, 231-235,
were stirred for 3 hours at 70°C in 25 ml of absclute
zlcohol containing 0.02 ml of concentrated HCL. After
cooling, +the precipitate was filtered, washed with
tepid MeOE then with EtZ0. 637 mg of a yellow solid
melting at 197°C was obtained. MS: ME' = 523,
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reaction nediumwas stirred for 3h 30 mns at anbi ent

10 tenperature. The reaction nmediumwas extracted with
AcCOEt, washed successively with water, a 5%
K046 68 p6¢ 6089 Ution, water sgand W th apeptmEad®s/001809
NaCl solution. The organic phase was dried,

concent r atgdyvpngep cvasupruandythescrude product

obtai ned was purified by silica _5 gel chromatography,
eluting wtfP85/15 v/v CHC13/AcOEt to obtain 1.52 g

of the expected product. Step 2 C1 C1 N MCPBA § N N
NHCL O SAO?~" NNHO OH-OO0O HOO The producF
obt ai ned in St was oxidized 20 with

descr | FRypreEparat iloieHL. 6. 900 ng &ﬁ

prodgg; as obt ailned rA—the—formof~ a Bei g8 soNi d.NHAD

2006 AT RET FRINOZLAGLEASE: Step 3 O 1l's CU_ 0
N NVViid PFiC HNNNT-~1 S00 NN ETH ¥

HC ~~OO-N~0 OHO1 1 HO O 798 ng of the product O
fromstep 2 and 295 ng of

1, 3-di hydr o- 2- benzof uran-5-am ne were heated at 65C 5
for 6 hours in the presence of 15 m of EtOH and 0. 06

m of cont¢ehtmat ed KHCR. NEe weacédoadnedeumlWasninutes to

dé!gt do%‘%%édﬁg%ﬁﬁg@ ﬁ?%?ﬁns&hﬁ%,3§§%9f1.9f15h95 ml of
aqueous phase was broug 0 by addi ng a saturated
NKCOB doTtrt oRtiArees decanBngiinthesor ghnie phade =thyl
isocyanatoacetate was added over 10 minutes then the
reac-ion medium was stirred feor 3h 30 mins at amblient
temperature. The reaction medium was extracted with
AcOEt, washed successively with water, a 5% KHS04/K2504
soluticn, water, and with a saturated NaCl sclution.
The organic phase was dried, concentrated under vacuum
and the crude product obtained was purified by silica
gel chromatography, eluting with 85/1% wv/v CHCL3/AcOEt
to obtain 1.52 g of the expected product.

Step 2

Cl Ci

N

N

| MCPBA D

\\s/l\N/' N ™ \;g:l\N NTUNET Y
o "o PR

The product obtained in step 1 was oxidized
with metachloroperbenzoic acid (MCPBA) using the method
described in preparation 1.6. 900 mg of the expected

product was obtained in the form of a belge sol- d.
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10 was isolated, washed with water and then with a

saturated NaCd solution, dried and concentrated under

reduced pressure. The product was crystallized in

%@E@oog/gzsgeqf a yel | ow sol:7d was obt aperedrrSbE@p/d01809
HN NNNHHNNNNHONOH~NOH ~O HO

H O OO 512,0366 g of the ester obtained in step 3 in

25 m of et ﬁanol and 2. of DVF were treated wth
1.5 m of I NaH for 5 @ The reaction nedi
was dil uted @0 13, heh the pH wa: C

to 4 w A HEL and decanted. The oiNg d
was | . shed with water then wﬂ(h/ : uratedﬁ

Nagk S and Ton concentrat é9' und
proess:ure to obfain ?)761 PFEC'yeII ya~powder . ) N/\ﬂ/o
2006/ 016067 & / 005/ 001809 St Cl NN HNN
N NHCL BuNH. TBTU'~~@H IN N N NH OH 10
gO 105 ng of the product obtained in s

tert-butylamne, 28 ng of D7/PEA 5

(di i sopr opyketbybdnitne) randii?G niycof STBEU Iwexed stPbred o
for.lh. 5 rain _ef T eagLiopgmediumgs e
wgs t é Vextra P%&Z%f% ?%ﬁe Q?g%n.ﬁ phase was
washeds sUooessi Vel y tiiet howasercea S KHS@ KPSoyETCH  and

sgl vkl pR, & saturateds Nagl psol utione apdathepnwaskdiniredwas
diluted with CECl13 and water, then the poH o¢f the
agueous phase was brought to 9 by adding a saturatead
NaHCO3 solution. After decanting, the organic phase

was isolated, washed with water and then with a

saturated NaCl soluticn, dried and concentrated under
reduced pressure. The product was crystallized iIn

ACOEt. 0.67 g of a yellow sclid was obtained.

Step 4
Cl al
ipe e
= Cl L Cl
HN N NH HN/j\N N~ “NH
0 NaOH
0] N /\n/ 2 0 /\H/ OH
A 0 | H
Ny O
0 o

0.66 g of the ester obtained in step 3 in 25 ml
of ethanol and 2 ml ¢f DMF were treated with 1.5 ml of
2N NaOH fcr 5 hours. The reaction medium was diluted
with CHC13, and then the pH was broucht to 4 with 1IN
HC1 and decanted. The organic phase was 1solated,
washed with warter then with a saturated NaCl scolution,
dried and concentrated under reduced pressure to obtain

0.61 g ¢f a yellow powder.
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10 and evaporated under reduced pressure. The crude

product was purified by silica chromatography, eluting

with CHCL13/ MeOH, 94/6 v/v. 90 ng of the expected

pwgdggbsy@§sg@balned in the fagrmof a yebdDNFRDOOE/001809
M+ = 580. 15 EXAMPLE 21: Conpounds 31 and 32 The

enantloneg§69f5conpound 12, prepared in Exanple 6,

were separated by chiral stationary phase

chr omat ogr ap s. follows: Techni que Berger Prep SFC

Det ecti on UV 280 J-in Stati onary phase Chirakpac

250 x Mobi | e phase 60%/ 40% CQO2 /

N

( Et hapol .5@6|sopropylan1ne) FI ow

mm/%(e RFessife 100 barBRERIEFY of iTEJe tio

St agking, 350_inj ctlglrlls of 28 mg StArTINTG fqr’ﬁmfb gY

of e racen?c gjxt 20 fol |l owi ng separatlgh\ NH
extoogyratory ena Br (coﬂpo@%a\ﬂ/

31) \and 4.077 g of the |aevogyratoxy -enanti omer O

psund 32) were obtained. Tables d 4 bel ow

illustrate the chem cal structures an® physica

properties of sone exanples in WO 2006/ 016067 49

PCT/ FR20050600809f abeorcdante twidth aitied riventtiem. 44 nl6 mg

t hese tabl.es, M%tyﬂgmﬁﬂéw and tBy pgspectively DIPEA
represent negh et hyl I sopropyl and tert-but

gr @Hbéopéﬁéy%ghiféﬁ?‘é%ht $7the’ 0t t ©butlGxycdtton !y?tlrrad
gfgyplhumse%xﬁ heswpse hndicratedr. 5 mm@du@taa:mon mediunm
ri |ng an as tri ca at wer e |
gg BF BLE%§1 @HSEP(IEZ %W%a pﬁ%%e Nizs
Nmaghmt Buucc]a]sm@e\w 2006/1016067=50 PET/ FR200BHHD1809S04

CQQEBHEQﬁ,kalgﬁgﬂ%ﬁg&gﬂﬁ§éfrggﬁﬁtpgn and then was dried

and evaporated under reduced pressure. The crude

product was purified by silica chromatography, eluting
with CHC13/MeQH, 94/6 v/v. 80 mg of the expected
product was obtained in the form of 2 vyellow solid.
MS: MH' = 580.

EXAMPLE 21: Compounds 31 and 32

The enantiomers of compound 12, prepared in
Example 6, were separated by chiral stationary phase

chromatography as Zollows:

Technique Berger Prep 3FC

Detection UV 230 nm

| Stationary phase Chiralpack AD~H 250 x 21 mm (5um)

} Mcbile phase 60% / 40% CO, / {(Etnhanol + 0.5% iscpropylamine)
Flow rate 50 ml/minute

Pressure 100 bar

Nurber of injesctions Stacking, 350 injections of 28 mg

Starting from 1C g of the racemic mixture,
following separacion, 4.147 g of the dextrocgyratory
enantiomer (compound 31) and 4.077 g of the
laevogyratory enantiomer (compound 32) were obtained.

Taples 3 and 4 below illustrate the chemical

structures znd physical properties of scme examples in




1) /7 \ ClL0.90 ppm t: 6H 1.40 ppm s: 9H, 2.55

ppm ad: 4H, CH2-NEt, 2.80 ppm de: 2H, 6.15 ppm O

t: 1H, 6.70 ppm d: 1H  7.20 pp= de: 1H, 7.40- 7.65

PWB: 20063tk 66695 ppm  se: 1H9 8. 00 ppmpsT/ERk00S8/001809
ppm s: 1H, 9.00 ppm s: 1H, 10.05 ppm s: 1H, 10.60
PRALcSHzAHe 2,Gn 1£40 pRRierid 3.7/5 ppske SalkdHs, Me,

6.65 ppm s: 1H_ - COOVe 6. 90 ppm d; 1H 7-25 7.65_ .

ppht M- 4B, 6§uppﬁﬁ5pes,ce?1‘2€f-]cyp8?:§6rﬁﬁﬁpts:m“l YT g byt

ppmnpsaapgz[’d 230. o pphutyd: g]rfdup]so (c:53e! SSocil-r’—\'@fﬂerthSthe
ié 8b650X5ca“80Hgm g %iup %Ole%éopi“h&% 30" r%\!lfgted

ppn@dustSU—I‘:OmQrsslpgm ag; qwmmerrwd cargnppptog; were
Obbc 0 804PBH! 18! rdbenic08opRAM d: 1H 000H 7.40-7 75
ppm m 4H; ppm s: 1H, 8.15 ppm s: 1H, 8.25
ppm s: 1H; 9 15 ppm s: ThiELFLG 20 ppm  s: 1H, 10.75
ppm s: 1H, 14 ppm se: 1H5 O 1.45 ppm s: 9H 2.95
ppm s: 3H, 3.15 ppm s: 3H X _CONMe2 6.90 ppm: d:

1H, 7.05 ppm s: 1H, 7.35 ppm d 7.50-7.75 ppm
m 3H, WD 2006/ 016067 PCT/ FR2005

D



8.05 ppm se: 1H, 8.10 ppm
9.15 ppm s: "_H 10.20 ppm

6 A 1.40 ppm s: 9H, 7.10 ppm
Mo EbloBro180@% ppm s: 1H 8020 ppm s:pdt)FR2605pphL809
s: 1H, 9.05 ppm s: SH, 10.25 ppm s:
s: 1H d 7 1.05 ppm t: 3H, 1.40 ppm s: 9H 3.10
ppm qt: 2H, ~CONHEt 6.30 ppm s:

1H, 8.20 ppm s: 1H,
1H, 10.70 ppm s: 1H
d: 1H, 7.35-7.65 ppm

1H, 10.75 ppm

1H, 6.90 ppm O d:

(3 14 Q NE NNy

1H_ 7.30-7.65 ppm m4H, 7.8

= = = B AR A=A S A S A R )

IiMﬁI; 9.05 ppm

Sa a%gé“ 1£§k1 'h

\ d 1.50 p
1H, J--GH2OH 6.2

1H, 10.75, ppm s: 1H 10 / \
ppm  d: §4H; 5.15 ppm t: 2H,
7.30 i

Snpdidas8. & ppm  s: 1H; 8 55 pp xt
s: 1H, 10.10 ppm s: 1H 10. 65
PpA—s: 9H, 6-85ppm—ea—1H:
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Qpﬁﬂl § 55 Bk:9cd: 4H;

p%ﬂ80 Rgmd J%|F$H 6.15 ppm:
H. 140410 p@m as:1H;

PE oS a7 1k O
7.65 pom: m: 3H; 7.95 ppm:
se: 1H; 8.00 pom: s: 1H:
§.10 pom: s: 1H; 9.00 prm:
s: 1H; 10.05 pom: s: 1H;
10.60 ppm: s: 1H.

Q
O)-COOMe

1.40 ppm: s: SHy 3.75 ppom:
s: 3H; 6.65 ppm: 5: 1H;
6.90 ppm: d: 1H; 7.25-
7.65 ppm: m: 4H; 8.00 prm:
se: 2H; B8.20 ppm: s: 1H;
9.00 ppm: s: 1H; 10.15 ppm:
s: 13; 10.65: s: 1H.

0
5 )—CONH2

1,35 ppm: s: SH; 6.20 ppm:
: 1H; 6.75 pom: d: 1H;
7.25-6.05 ppom: m: 9H;

9,00 ppm: s: 3H; 10.00 ppm:

n

| s: 1H; 10.55 ppm: s: 1H.

0
O)“COOH

1.45 ppm: s: 9E; 6.60 ppm:
s: 1E; 7.00 ppm: d: 1H;
7.40-7.75 ppm: m: 4H;

8.10 ppm: s: 1H; 8.15 ppm:
s: 1H; 8.25 ppm: s: 1E;
9.15 pom: s: 1H; 10.2C ppm:
s: 1H; 10.75 ppm: s: 1H;

14 ppm: se: 1H

0
o )——CONMeZ

1.45 ppra: s: S9H; 2.95 ppm:
s: 3H; 3.15 pom: s: 3H:

| 6.90 ppm: d: 1H; 7.05 ppm:

s: 1H; 7.35 pom: de: 1H;
7.50-7.75 ppom: m: 3H;
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7.30 7.70
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1H;
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1.40 ppm:
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1H; 8.55 ppm:
1H;
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1H;

g.15 ppm:
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3.

8.05 ppm: s

s: 1H; 10.585 ppm: s:
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1H;
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5 )—CHon

1.50 pom: s: 9H; 3.80 ppm:
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1H;
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SH; 3.90 ppm:
2HE;
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1H;
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: 1B; 8.05 ppm: s:
1H; 5.

(93

S5 ppm:

O

S

.00 ppm:
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d: 13; 7.20 ppm de: 1H  7.40-7.70 ppm m 3H, 7.90
ppm se: 1H 8.00 ppm s: 1H, 8.10 ppm s: 1H  9.00
ppm s: 1H, 10.00 ppm s: 1H, 10.60 ppm s: 1H WO
2@96@@@,@9@1@@&&/ FR2005/ 001809 15 / \p&t/BRZQ0PHOD1B09
.40 ppm s: 3H; 3.65 ppm _d: 2H _~CH2OCH3
6 30 ppm t: 1H 6 75 ppm Od: IH [7s 3@Hip@m55dﬁbm 1+, 1H.
745760 ppn 785 ppnt S _1H 8.05 ppm
18; 8. 10 ... 0,00 ppm s ¥ JH- R0 o ZsL0 PR
1H, 10. 70 16/ A0, 85 |ppm | 4= 3BH3. A0 3570ppm m:
s: 9H, 2. 40 2 6OOp‘p_ 'M3 80- 4. Z%prm m 3H O
6.65 ppm| d: 1H 7.15 ppm CH2 NEt 2 1H;, 7.40-7.60
ppm m 3H 7.28@ ppm se: 1H, 7.95 pp@nG'* s 947 8l 0. 25 po
ppm se: |[I1H, 8.95 ppm s: 1H, 9.95 ppcgn 1H57 ggH Odg:OlH,-
ppm s: 1H 17 d 1.50 ppm s: 9H 2. . X
3H, 2.40-2.60 ppm m O 10H 3.90-4. 4?}55 m’> rﬁpmglii 38
CH2 NN-Me| 6.80 ppm d: 1H; 7.35 ppm |de:esXdgin: 7seb5HHE. §35 pom:
ppm m B3H;, 8.00 ppm se: 1H 8.{10 ppm .. S: 8. 20
ppm s: 1H, 9.10 ppm s: 1H, 10.10 pp?'n 13,5:9_%::13@10 6§H
ppm s: 1H 10.40 ppm: se: 2H;
11.50 pom: se: 1H.
12 Cl | 1.40 ppm: s: SH; 1.55 ppm:
Q\O se: 2H; 2.90 ppm: d: ZH;
O/\ CHZNHZ 6.10 ppm: t: 1H; 6.75 pou:
d: IH; 7.30 ppm: de: 1E;
7.45-7.70 ppm: m: 3H;
7.85 ppm: se: 1H; 8.05 ppm:
s: 1H; B.10 ppm: se: 1H;
$.00 ppm: s: 1H; 10.00 ppm:
s: 1H; 2C.70 ppm: s: 1H.
13 Ccl | 1.40 ppm: s: 9H; 2.45 ppm:
Q s: BH; 6.20 ppm: s: 1H;
()/J“‘CXJN}{N“AGQ 6.80-6.95 ppm: m: 24; 7.30-
' 7.70 ppr: mr 4H; 7.85-
8.13 ppm: m: 3H; 2.00 ppm:
és: 1H; 20.10 ppm: s: 1H;
| 10.70 pom: s: 1H,
14 Cl 0.95 ppm: t: 6H; 1.40 ppm:

O
Z )VCH;CH;NE‘LZ
O < “
Me

: oH; 1.60 ppm: s: 3H;
.85-2.05 ppm: m: 2H; 2.35-
.70 ppm: m: 6H; €.70 ppm:
: 14; 7.20 ppm: de: 1H;
.40-7.70 pom: m: 3H;

.90 ppm: se: 1H; 8.00 pom:
: 1H; 8.10 ppm: s:

1H; 10.00 ppm:

iH;

.00 ppm: s:

: 1H; 10,60 ppm: s: 1H.




18/ \ A 0.95 ppm t: 6H 1.40 ppm O 's: 9H
2.40-2.70 ppm m J-CHZ Ol 6H 3.90-4.35 ppm m 3H,
NEtz 6.75 ppm d: 1H 7.35- 7.65 ppm m 4H, 7.90 ppm
Sfio 3blbeBoPaogpm s: 1H 8. EG ppm s: 1PCTAFRZ0PHAP01809
s: 1H, 10 ppm s: 1H;, _10.60 ppm._s: 1H- WD
2006/ 016067 PCT/ FR2005/ 001809 | 39 /1 M0Goml.A03ppA140 pom:
s: 9H, 1.4 : » 6.45 ppm|s: 11; . O.- HNHBoC,..
6.85 ppm s: 1 .48’-_| 7.70 ppm |m 4H" %’96'%' g’egﬂ’
1H, 8.05 ppm s: H .CEBO@S% si 1H; €.809@mppm lH/sg;75 ppu:
1H, 9.05 ppm s: 1H 10.10 ppm s: 1H;. 10. 4Q3doE}|%: Sa: 1H:
1H, 10.70 ppm s: 1H 20/ \ d |[1.40Q Ppm s: 9H, 4.50
pp O se: 2H, 0O -CONHNH2 6.45 ppm |[s!- 43+ - %8 %0 Fpnit’
d: 1H, 7.830-7.70 ppm m 4H, 7.85 ppm7$8:opkH,s:811008.05 ppm:
ppm s: 1H 8.10 ppm s: 1H  9.00 ppm _s: 1H 9.80 . .
ppm s: [H 10.10 ppm s: 1H  10. 70 Pprir §.’f&lpf’m'2i' T
'\ d 1.45 ppm s: 9H, 5.00 ppm s: 4H.07.2&: ppniH:d10.00 ppm:
1H, 0 7.45-7.75 m m 4H;, 8.05 m| s: -1H 1 ]
se—1H-—8.-35 pnml.opse: 1H—0-10 ppg". sg JP%{ lggolgjﬁglgﬂ -
s€: -H 10.70/ppRy se: 1H 22 / \|@ (0095 gpmt:déiiel 3> ppm
1.40 ppm s: OH; 2.40-2.60 ppm: m:
61; 3.80-4.20 ppm: m: 3H;
0 - .
0.6 . d: 1H; 7.15 ppm:
CH,-NEt, 7
- de: 1H; 7.40-7.60 ppm: m:
3H;
7.80 ppm: se: 1H; 7.%5 pom:
! s: 1H; 8.00 pom: se: 1H;
8.95 ppm: s: 1H; 9.925 ppm:
s: 1H; 10.50 ppm: s: 1H.
17 cl | 1.50 ppm: s: SH; 2.20 ppm:
© v g 3H; 2.40-2.60 pom: m
OAP . 10H; 3.90-4.40 ppm: m: 3H;
CH,—N N-Me 6.80 ppm: d: 1H; 7.35 ppm:
de: 1H; 7.55-7.75 ppm: m:
| 3H;
€.00 ppm: se: 1H; 8.10 pom:
i sr 1H; 8.20 pom: s: 1H;
9,10 ppm: s: 1H; 10.10 pouw:
s: 1H; 10.6€5 pom: s 1H.
18 Cl 0.85 ppm: t: 6H; 1.40 ppm:
O . OH; 2.40-2.70 pom: m:
CH, © P
o l 6d; 3.90-4.35 ppm: m: 3H;
NEt, 6.75 ppm: d: 1H; 7.35-
7,65 ppm: m: 4H; 7.90 ppm:
se: 1H; 8.05 ppm: s: 1H;
8.10 ppm: s: 1H; 9.05 ppm:
s: 1H; 10 ppm: s: 1H;
i0.60 ppm: s: 1H.




s: 9H O CH2Ni Pr 2.25 ppm s: 3H, 2.70- Me 2.85 ppm
m 3H, 6.20 ppm t: 1H, 6.75 ppm d: 1H 7.25 ppm
de: 1H;, 7.45- 7.65 ppm m 3H;7.95 ppm se: 11--.
8W@52§§€1/0§60%'7| 8.10 ppm se 1H 9. 00PEPAFR260516D1809
C. 10 ppm_se: . 10.70 ppm_se: H. WD 2006/ 016067
5p PCT/ FRZOO 1809 23 d 1.45 pgm 1540% E: 69}1 ppm5 opr:
s: 3H, @5 ppm s: 1H;| 6.75 P5
7.35-7.65 pp E . 90 El sle: 1%? 8 "
1H; 8. 15 ppm selp CQy % s: 1H BHzQame Eppnﬁ, 7 40—
se: 1H, 10.60 ppm se: 1H 11. 90 ppnn_/,%g H 2{11]_107(;0 opm:
'1.40 ppm| s: 9H, 2.20- -CH -"\T N M
13.80- -q-| QJ 4.30 ppm m 3H, 6.[75 ppa: 1#: Squl Dpi’ﬂ 3%} 18;
ppm de: [1H, 7.45-7.70 ppm m 3H; 7@_5_L5 §e1ng1,90 opm:
8.00 ppm| s: 1H, 8.10 ppm se: 1H, 9. OO p
10.05 ppmi  se: 1H; 10.70 ppm sel 1H.5625*5) \"’Odqiﬂ 4% 1H;
ppm s: 9H;, 3.55- 0 3.65 p pm 2H 3. 9010.153CHH2CH;
4.30 ppm|{m 3H 5.05 ppm Ot: 1H 6, 75.ppN: 4d::.1H
7.35 ppm| dd: 13; 7.45- 1 30 RRR: <91
10.70 pom: s: 1H.
20 Cl | 1.40 ppm: s: 9H; 4.30 ppm:
Q\O se: 2H;
O)—CONHNH2 | 6.45 ppm: st 1H; 6.60 ppm:
d: 1H;
7.30-7.70 ppm: m: 4H;
7.85 ppm: se: 1H; 8.00 ppm:
s: 1H:; 8.10 ppm: s: 1H;
9.00 pom: s: 1H; ©.80 ppu:
s: 1H; 10.10 ppm: s: 1H;
10.70 ppm: s: 1H.
¢l | 1.45 pom: s: 9H; 5.00 ppm:
s: 4H; 7.25 ppm: d: 1E;

O 7.45-7.75 ppm: m: 4H;
£.05 pom: s: 1H; 8.10 ppm:
se: 1H; B.35 ppm: se: 1H;
9.10 ppm: s: 1d; 10.10 ppm:
se: 1H; 10.70 ppm: se: 1H.

Cl | 0.95 pom: &: 6Hy 1.40 ppm:
Q s: 9H;
O)—CHlepr 2.25 ppm: s: 3H; 2.70-
I\l/le 2.85 ppm: m: 3H; 6.20 pom:
t: 1H; 6.75 ppm: d: 1H;
7.25 pom: de: 1H; 7.45-
7.65 pom: m: 3H;7.85 o
se: 1E; 8.05 ppm: s: 1H;
8.10 ppm: se: 1H; 9.00 ppu:
s: 1H; 1C.10 ppm: se: 1H;
10.70 pom: se: “H.




7.70 ppm m 3H, 7.85 ppm se: 1H 8.05 ppm s: 1H,
8.10 ppm se: H 9.00 ppm s: 1H, 10.00 ppm se: 1H,
10.70 ppm se: 1H 26 / \ 0 Me 1.40 ppm s: 9H, 2.00
PROT 20060 1Mo7Me s 6H; 2.2@5p n: s: 3HpCctYPRB082/F651809
ppm_m 104, 6.25 ppm_t: 1H 6 45 ppm s: 11-1;
63 75 ppm d: 7.15-7.40 ppm g1 4H . 47. G PRNDE;S5. 60 ppm:
1H, 8.05 ppx ;' 9.00 ppm s: 1H, _10.00 ppm
se: 1H 10.5 1H. WD 2006/ 01606756
PCT/ FR2005/ 001808 NHAdIpp s:| ©Hp #m8Gs: p];}m 6035 ppm:
s: 2H 525ppms 2H; /\O>6.70Ei§)md 1H, 7-45-
7.70 ppm: m 4H 7.90- 8.10 ppm m 3 9.°00 ppm s:
1H, 10.00 ppm se: 1H  10.50 ppm se:7-BB:7- .@8?@“ m: 465
ppm s: 9H, 4.80 ppm s: 2H 5.25 ppm 9§ poablse®. 90 8.05 pom:
ppm d: 1H, 7.40-7.70 ppm m 4H 7. S
8.05 ppm| s: 1H 8.15 ppm se: 1H, 9.% %pﬁwl%npﬁl—lse' 1H;
10. 20 ppm se: 1H, 10.70 ppm se:! 1H sﬁ@o@ibml AO1ppnw. 10 prm:
s: 9H 1.60 ppm s: 3H 2.05 ppm t:| 2H; . .. 60 . .. <.
spm {: 2t GROROH 3. 60 ppm et 1r 56 75 Bhp W ==
1H;, 7.20 ppm de: 1H; 7.40-7.70 ppm]| ¥h-90 3kn: Z2e80=H.
ppm se: |1H cl |1.40 pom: s: 9H; 2.20-
0 4 \
jCHz_N N-Me 2.60 ppm: m: 13H;3.80-
o ~ £.30 ppm: m: 3H; 6.75 ppmu
d: 1H; 7.30 ppm: de: 1H;
7.45-7.70 ppm: m: 3H;
7.85 ppm: se: 1H; 8.00 pom:
s: 1H; 8.10 ppm: se: 1H;
9.00 ppm: =: 1H; 10,05 ppm:
se: 1H; 10.70 ppm: se: 1H.
25 Cl | 1.45 pom: s: 94; 3.55-
O 3.65 ppm: m: 2H;3.90-
jCHQOH 4,30 ppm: m: 3H; 5.05 pom:
0 t: 1H; 6.75 pom: d: 1H;
7.35 ppm: da: 1d; 7.45-
7.70 pom: m: 3H; 7.85 ppm:
se: 1H; 8.05 ppm: s: 1H;
8.10 ppm: se: LE; 9.00 ppom:
s: 1H; 10.00 ppm: se: 1H:
©10.70 ppm: se: 1H.
26 Me | 1.40 ppm: s: SH; 2.00 ppm:
O 7/ Ay
: )—CHT—N N-Me s: 6H; 2.20 pom: s: 3H;
o R 2.40-2.75 ppm: m: 10H;
£.25 ppm: t: 1H; 6.45 ppm:
s: 1E; 6.75 ppm: dr 1H;
7.15-7.40 ppm: m: 4H;
7.95 pom: s: 1H; 8.05 ppom:
se: 1H; 9.00 ppm: s: 1H:;
10.00 pom: se: 1E;
10.50 ppm: se: 1H.




8.00 ppm s: 1H, 8.20 ppm se: 1H 9.00 ppm s: 1H,
10. 00 ppm se: 1H, 10.70 ppm se: "!H 30 01>\ C
1.30 ppm s: 9H 1.40 ppm O NH s: 9H, 3.30 ppm 3.40
PRB 20867b16dly 6. 15 ppm t: s 0 6.75 ppoyFHE2005/001809
7.15 ppm t: 1H, ?.35 ppm de: 1H 7 45-7 65 ppm —m
§*H 7.85 1H, 8.05 ppm s 1H.<8.45: ppnps;se: 80 ppm:
9. 00 ¢ 10.05 ppm |s: 1H _.10.6 m
H W 20 PCT/ RRODOS/ 001809 24 S02 PR 20 B
ppm s: 9H O NH se: 2H 2.9®7|Dmpmd: D, 7.45-
6.10 ppm 5%% ppm  Dextrogyrat oy . B 7 00-
=+67,6, di 1H 7.30 ppm de : 1H (c§% pm
7.45-7.70 ppm m 3H, 7.85 ppm se: 1H- 18@?51 ppnyis §:00 ppm:
13; 8.10 ppm se: 1H, 9.0C ppm s: 1H;. 1. G0, @p@m Se: 1H;
1H;, 10.70 ppm s: 1H 32 OCl 1.40 pljain: s: 9H, 55
ppm __O NH2 se: 2H, 2. 90 ppm d: DH: Jao’iﬁmﬂmsef le
63 75 ppm| L yratory: [a] D=- 67Cﬂ1 1Hp ;ﬂ)m?)os p A 4@) pom:
D 1K =0, 5 7.45-7.70 ppm m, % ; 7.85 ppm
se: 1H, 8| :OlH; 8.10 ppm se’’ ;. 0.00 ppm
s: 1H;, 10, ,71H;, 10.70 ppm s5.25Hrm33s:\ 2§ € 90 prm:
1.35 ppm|s: 9H @ ppm d: 1H; 7.40-7.70 ppm: m:
4H; 7.9C ppm: se: 1H;
§.05 pom: s: 1H; 8.10 ppm:
se: 1H; 9.10 pem: s: 1H;
10.20 ppm: se: 1H;
10.70 ppm: se: 1H.
Cl 1.40 ppm: s: 93; 1.60 ppm:
0 s: 3H; 2.05 ppm: t: 2H;
Me . 3.60 pom: t: 2H;
CHQCHZOH ! 3.60 ppm: se: 1H;
6.70 pom: d: 1H; 7.20 ppm:
de: 1H; 7.40-7.70 ppm: m:
3H; 7.80 ppm: se: 1H;
8.00 ppm: s: 1H; 3.20 ppm:
se: 1H; 9.00 ppm: s: 1H;
10.00 ppm: se: 1H;
10.70 pom: se: 1H.
0 Cl 11.20 ppm: s: SH; 1.40 ppm:
| >_\ Ce. e 3,30 mome .
Z~0 NH | st SH; 3.30 ppm-3.40 ppm:
O—< ' mt: 2E; 6.15 Pom: T 1H;
</\ 0 6.75 ppm: d: 1E; 7.15 ppm:
t: 1H; 7.35 pom: de: 1H;
7.45-7.65 ppm: m: 3E;
7.85 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.15 ppm: se: 1H;
9.00 ppm: s: 1H; 10.05 ppm:
s: 1H; 10.65 ppm: s: 1H. J




ON s: 9
6. 30 ppm

H, 2.85 ppm se:
~1\ O -:

3H:

1H, 7.45- 7.70 ppm m 3H, 8.00 ppm

O 3.60 ppm d: 211;
1H, 6.80 ppm d: 1H

7.30 ppm de:

se: 1H 8.05

PRE! 2506%6160%715 ppm se: 1H7 9.00 ppmpcs/Fith0300dD809
DlomgH 70 ppm_s: 1H 34 O--\ d 1 .40 plain:
§l 1.80 ppm._-@ NH se: 1H 2.3 ppinﬁlOS@pmm'é 912, 8555 ppm:
ppm d: 2Hp>ﬁ_\&tr;3 1H, 6.75 ppm ny D
ppm dd: 11 %A45=07. 65mppm m 3H; 7%‘55%‘15 Pgg T‘—I2H’
8.00 ppm | s: 1H, 8.10 ppm se: "| H [9.00 ggpunt: EsH, gHS ppm:
10. 00 ppm Isxuodory: 14, 76678pm  s: [ H. vg ggoa/ gdl 8,{@70@81}1
PCT/ FR2005/t06d48080H85 C 1.35 ppm s:; 9H; 4 g
2:; 3.25 ppm3.40 ppmm 0 O 0~ ~0 m 27—14567 25 q@r@mmtBHr
; N 6.6b ppm6.80 ppm nt: 2H | H 7.1Q ﬂﬁ
' 5 8.05 :
7.50 ppm{7.65 ppm m 4H, 8.05 ppm s: ppm o
s: 1H, 9.p5 ppm s: 1H, 9.20 ppm s: EELHH'l(.P) %pﬁbnﬁe 1H;
s: 1H 346”_|0 2|H= d 1.40-1.60 ppm| m H s:0ck3: s:211801¢.00 ppm:
ppm s: ; 6.70 ppm NH, d: 1H;| 7. 30 1H:
745 ppm | 7.60 ppm se: 4H 8. 05l ppar> pmﬁege@ g s 18
ppm se:| 1H; :Epm s: 1H  10c00 ppgmprs: stHeH; 1.55 ppm:
o g, se: 2H; 2.90 ppm: d: 2H;
6.10 ppm: =: 1H; 6.75 ppm:
Laevogyratory: [a]y, = -67
(C =0,5: MeOH) d: 1H; 7.30 ppm: de: 1H;
7.45-7.70 ppm: m: 3H;
7.85 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.10 ppm: se: 1H;
2,00 ppm: s: 1H; 10.00 ppm:
s: 1H; 10,70 ppm: s: 1H.
33 0: cl | 1.35 ppm: s: 9H; 1.40 ppm:
0 N— s: SH; 2.85 ppm: se: 3H;
O~< 3.60 ppm: d: 2E; 6.3C ppm:
§\ o <—: 1H; 6.80 pom: d: 1H;
7.30 ppm: de: 1H; 7.45-
7.70 ppm: m: 3E; 8.00 ppm:
se: 1H; 8.05 ppm: s: 1H;
8.15 ppm: se: 1H; 2.00 ppm:
s: 1H; 10.10 ppm: s: 1H;
14.70 ppm: s: 1H.
34 O: Cl | 1.40 ppm: s: 9H; 1.80 ppm:
o NH se: 1H; 2.3C ppm: s: 3H;
/ 2.85 ppm: d: 2H; 6.20 ppm:
t: 1H; 6.75 ppm: d: 1E;
7.30 ppm: dd: 1H; 7.45-
7.65 pom: m: 3H; 7.85 ppm:
se: 1H; 8.00 pgm: s: 1H: ;
8.10 pom: se: 1H; $.00 ppm: :
s: 1H; 10.00 pem: s: 1H;
10.70 ppm: s: 1H.




10. 65 ppm s: 1H

Zﬁb 508@/652@1)6‘7 1H,

37 O ~\
O 38 0 HOO 1.45 ppm s:
3.00 ppm d: 2H 3.45 ppm

6.

qd: 4H;

75 ppm d:

n1

Cl LC Ms: M+
9H, 2.70 ppm

3H, 7.90 ppm se:

594 >~~/ NH
p N~ t: 43;
4.35 ppm HO t:

1H, 7p@b/PRA005£001809
1H 8 05

H; . 50 ppm? 70 ppm

Epﬁ] s: 1 ppm 1H, 9-Q§_ pﬂb5%§ml@h 001 1 ppm:
ppm s: 1H; 0 pp.@is: 1H 39\ O|d 1.4Q pm
9H, 2.60 pprT~st 4H, 2.80 ppm te:S‘ZfiF" 30% %pms% 40 ppm
ppm t: 4H; 0 p O 1H, 6.80 ppm 21€i 612fhzapn7 25 1H;
ppm de: 7.45\ pp 70 ppm m 3H e:
1H, 8.05 S0/ 016067 59 PCT/ RFZG04FUGTB0g™ L =" 2%
1H, 8.15 : 1H,  9.00 pp=s: 1H;7.10.r00: ppmi; s:
1H, 10.75 ppm s: 1H 40\ 0 d 1.00 pplgb OHs b5 an;
ppm O NH s: 9H 2.90 ppm d: 2H, @§. p%;nn t: 1IH
6.75 ppm| d: 1H, 7.30 ppm de: 1H 78@é BBme7. §5 .10 ppm:
ppm m 3H, 7.85 ppm se: 1H, 8./05 ppfm 1uSe.dHm8. 45 1H;
pun: se: 1H, 9.00 ppm s: 1H, 10.00 |p .
10.65 ppm s: 1H 41 0' d 1.35 ppm g%ﬁml 4'5_&%lO 40 ppm:
1-55 0 H~ s: 9H, 2.45 ppm 2. 60 ppm D 1dH 2.85; te:
g 5. 2-1-3.35 pp(gn : 4H 6.30 &pm1.40—1.6o ppm: m + st 13H;
2.90 ppm: s: 4H; 6.70 ppm:
o NH, d: 1H; 7.30 ppm: de: 1H;
7.45 por=7.60 pom: se: 4H;
£.05 pom: s: 1H; 8.20 pom:
se: 1H; 5.00 ppm: s: 1H;
10.00 ppm: s: 1H;
10.65 ppom: s: 1H.
/@:0@ Cl | Lo/MS: MH = 534
NH |
0 |
CE HQ, Cl | 1.45 ppm: s: SH; 2.70 ppm:
O N t: 44; 3.00 pem: dr ZH;
/——~/ ! 3.45 ppm: gd: 4Hd; 4.35 pam:
HO ? t: 2H; 6.20 pom: tr 1H;
E 6.75 ppm: d: 1E; 7.25 ppm:
d: 1H; 7.50 pom-7.70 pom:
m: 3H; 7.90 ppm: se: 1H;
8.0% ppm: s: 1H; 8.10 ppm:
se: 1H; 9.05 ppm: s: 1H;
10.20 ppm: s: 1H;
1¢.70 ppm: s: 1H.
(é Cl | 1.40 pom: s: 9H; 2.60 ppm:
o N te: 4H; 2.80 ppm: te: 2H;
O 3.55 pom: t: 48; 6.30 pom
0 t: 14; 6.80 ppm: d: 1H;
7.25 ppm: de: 1H;
7.45 pom—7.70 ppm: m: 3H;
8.00 ppm: se: 1H; 8.05 ppm:




~-Ot: 1H, 6.80 ppm d: 1H, 7.25 ppm de: 1H, 7.45
ppm 7.70 ppm m 3H, 8.05 ppm s: 2H, 8.15 ppm se:
1H, 9.05 ppm s: 1H, 10.10 ppm s: 1H 10.70 ppir: s:

2H590. 35 ppm PETAFK2QGENE01809

1H, 2. .35 ppm se:

1R 480@/6h60620 ppm nt:
2H 1.40 ppm s: 9H.  2.20 ppm nt:

1H, 2.95
1H, 7.25
ppm se:
ppm s: 1

ppm d: 2H;

6. 20 ppm

t:

ppm de: 1H;
1H, 8.05 ppm s: 1H, 8.
H; 10 00 ppm s: 1H, 10.

7.45 ppm 7.

1H
60

10 pp

65

 5:0 15 8 pIHTbpm: dse 1H;

e 55 g1 Ggo e

ppniEs10IH. ppgG O 1H.

1.05 pp

;1. 10-
3.00 ppm
PCT/ FR200
7.45 ppm
ppm s: 1
ppm s: 1
1.30 ppm
ppm t: 1

7.55 ppm

pm 3 1.10 ppm O
0 pm

6H, 2.45 C
. 155@ppm t:

5/ 001809

7.65 ppm

&rﬁ7ﬁ3ppm d: 1

H 7.95 p
H 8.10 ppm se:

1H 9.
H, 10.70 ppm s: 1H 44
s: 0 N9H 3.40-3.90 p
H, 6.95 ppm ON d: 1H, 7.

7.75 ppm m 4H,

8.55 p

pm
25
pm

g?od:}m”'% p@g 15 prm:
) 2006/ 01B0EF60: 2H:
@50?%‘ t: dﬁ-l dHs ppm:
pin 1§ 444, T g
ﬂ4o(;i@h{806ﬂ; PERA)m: 3H;
ppr%% pé:’n SfH 1?1 |_? 05 pom:
s®: IHHE. O p@n:ppan 1H/
9.00 ppem: 1H; 10.00 pom:
1H; 10.65 ppm: s: 1H.

St

St

Ccl

1.35 ppm: s: 9H; 1.45 opmu

9H; 2.45 ppm-2.60 pom:
te: 2H; 3.25-

S:
mt: 4H; 2.85:
3.35 ppm: mt: 4H; 6.30 ppm:
t: 1H3; 6.80 pem: d: 1E;
7.25 1R;

7.45 ppm=7.70 ppr: m: 3H;
8.05 ppm: s: 2H; 8.15 ppm:
se: 1H; ©.05 pon: s: 1H;
10.10 ppm: 1H;

10.70 ppm: 1H.

ppm: de:

3:

=

0.35 pom:

OH;

0.20 ppm: mt: 2H;

mc:

2.20 ppm: mt: 1H;

S:

.35 pom:
d: 2H;

2H; 1.40 ppm:

-~

Z
se: 1H; 2.%5 ppm:
6.20 pom: t: 1H; 6.75 ppm
d: 1H;
A5 ppm=7.60 ppm: m: 3E;
.85 pom: 14; 8.905 pom:
: 1H; 8.10 pom: se: 1H;
1H; 10.0C ppra:
1H.

1H; 7.25 ppm: de:

L |

sel

W

.00 ppm: s:
: 1H; 10.65 pom: s:

Cl

.05 pem: s: 3H; 1.10 pom:

: 3H; 1.40 ppm: s: SH;
.10-1.80 ppm: m: 6H; 2.45-
.65 pom: m: 2H; 3.00 ppm:

ZH; 6.15 ppm: t: 1H;




S:

ppm d: 2H;
1H, 7.35 ppm de:

1H 45 0 d (DVsSO + TFA) 1.35 ppm s:
1H, 6.90 ppm
1H, 7.45 ppm 7.75 ppm m 4H,

HN=~ 6. 35 ppm t:

NH 9H, 3. 75
NH, d:
8.40

d: 1H; 7.25 pom: de:

Pﬁ@ 2§06Jﬂb|168635 ppm s: 1Hg046 A O- 1pdB/PRAO0S/001809
99H; 80 ppm - ONH s: 3H, 350 ppm de; 2H  O=-=

?'i? ppml7t 1H, 6.80 ppm d: 1H 7.(357ppsma: dce 1H:Hy .25 pom:
. ppm7.65 ppm m 3H, 7.85 ppm |s

s: 1H, 8.10 ppm se: 1H, 8.20 ppm t| C%I }—Mg %mpp% P

s: 1F; 10.00 ppm s: 1H  10.70 ppm |st: 3 74% O@Cl se: 1H;

1.40 ppm|s: 9H 3.70 ppmi O NH te: ; > hpng. k: i

1H 0 6.80 ppm d: 1H 7.30 ppm| de: 25;'9'5%1%3550 ; B:10 ppr:

ppm7.70 ppm m 6H 7.85 ppm d: 2H; 58109 piinprges: 1H

1H, 8.05 ppm s: 1H, 8.10 ppm sge: 1Hp 08:88Q:; RPMx;t

1H;, 9.05 ppm WO 2006/ 016067 61 RCT/ FR2005/001809, s:

1H, 10.10 ppm s 1H_ 10 65 ppm|s: 134-70@PH & ¥l-60
0.75 Y : .

24 pp . Sl 9l~r!:Ms<1 66 m30 @m: s

nm: 1H 3| r&——\g - 6. g?%p

d: 1H 7.835 Dp . iy 0 m: 10H;

7.85 ppm : . 0(9@‘1: awcppplpm 35[@; £.95 ppm:

1H, 8.40 ppm t: 1H, 9 1 ppm 1H;

7.55 ppm-7.75 pem: m: 4H;
8.55 ppm: se: 1H; ©.20 pom:

s: 1H.
0 cl (DMSO + TEA} 1.35 ppm: s:
O>_—\NH 9H; 3.75 ppem: d: 2H;
HN:< 6.35 pom: t: 1H; 6.20 ppm:
NH, d: 1H; 7.35 pom: de: 1H;
7.45 pom-7.75 ppm: mi 4H;
8.40 ppm: s: 1H; 9.25 ppm:
s: 1H.
0 Cl | 1.40 ppm: s: SH; 1.80 ppm:
O>—\NH s: 3H; 3.50 pom: de: Z2H;
Oﬁ/ 6£.15 ppm: t: 1H; 6.80 ppm:
d: 1H; 7.35 pom: de: 1H;
7.45 ppm-7.65 ppm: m: 3H;
7.85 ppm: se: 1H; 8.00 ppm:
s: 1H; 8.10 ppm: se: 1H;
8.20 ppm: t: 1H; 2.00 ppm:
s: 1H; 10.00 ppm: s: 1H;
16.70 ppm: s: 1H.
0 Ccl 1.40 pom: s: 9H; 3.70 ppm
/©:O>-_\NH te: 24; 6.35 ppm: t: 1H;
0 6.80 pom: d: 1H; 7.30 ppm:

de: 2H; 7.35 pom=7.70 pom:
m: 6H; 7.85 ppm: d: ZH;
8.00 ppm: se: 1E; 8.05 ppm:

s: 1H; 8.0 ppm: se: 1E;

5.80 ppm: t: 1H; 2.05 ppom:




s: 1H, 10.05 ppm s: 1H, 10.70 ppm s: 1H 49 0 C

1.45 ppm s: 9H 2.95 ppn: O NH s: 3H, 3.40 ppm nt:

2H, (O=S6.25 ppm t: 1H 6.80 ppm d: 1H, 7.40 ppm

dRo Abbe/T14Deppm 7. 65 ppm @ 4H 7. SSPMR%@GSAWIBOQ
8.05 ppm__s: 1H, 8 15 ppm_se; 1H 9 00 ppm—s—3iH:
10.10 ppm s: 1H, 10.60 ppm s: |1H 5@ Y1000 @jn s: 1H;

1.25 m! s: 9H, 1.40 m 9H; S
_1H; EPH 6.80 npm d: EE. i 2 e Psg mlgprgl
Y

s
[a) n
¥ ] J P
ppm 7. 65 |pp H; 7.85 ppm secl 1H§ €60 8- 0575pppmnm 45;
s: 1H, 8.{110 e\ 2H, 9.00 ppm I—p@ 10. 49 1 60 ppm:
ppm s: 1H 10575 9pm Nt 1H. 51 aol\-4NH 00 CL 0. 40

- 0.70 ppxn: nt: 4H§):%;40 ppm |s: GHRL: 21703 e s <

1H, 6.30 ppm s: 1H; 80 ppm d: 1H 5. 204@mppm 1~1,de 70 ppm:
1H, 7.45 ppm 7.65 ppm m 3H, 7.85 ppm _se;. 1H;

ppm s: 1H 8.15 ppm se: 1H 8.60 ppm & 1# Wjde °18;
2006/ 016067 62 PCT/ FR2005/ 001809 | 9. 057 Flb—”pp&-'/’ JBfpom: m: 3H;
10.10 ppm s: 1H, 10.65 ppm s: 11H Al ﬁo 8 00 .
ppm s: 9H 1.70 / 1.95 ppm m 4H 3. gg)ﬁ) =% P
3.60 ppm|t: 2H 6.75 ppm s: =H; 6.8%:pgmE- 1(9 PPI‘H Se 18;

7.30 ppm| de: 1H, 7.45 ppm7.65 ppm| gyo3h: 8. 80 2.05 ppm:
ppm . Sc: [1H 8. 05 ppm s: 1H; 10.05 ppm: s: 1H;

10.70 ppm: s: 1H.

£9 Ci 1.45 ppm: s: 9H; 2.85 ppm:
//I::::[: >*__\NH : 3H; 3.40 ppm: mt: 2H;

0= S/ .25 prm: t: 1H; 6.80 ppm:

: 1H; 7.40 ppm: de: 1H;

Q‘

.45 ppn-7.65 ppm: m: 45;
.85 ppm: se: 1H; 8.05 ppm:

-l =1 O o W

s: 1H; 8.15 ppm: se: 1H;
9.00 ppm: s: 1H; 10.10 ppm:
: 1H; 10.60 ppm: s: 1E.
.25 ppm: st S9H; 1.40 ppme
: OH; .25 ppm: s: 1H;
.80 ppm: d: iH; 7.30 ppm:
de: 1H; 7.45 ppmn-7.65 ppm:
m: 3H; 7.85 ppm: se: 1H;
8.05 ppm: s: 1H; 8.20 ppm:
se: 2H; 9.00 ppm: s: 1E;
10.10 ppm: s: 1H;

10.75 pom: s: 1H.

51 /@:0: i,o Cl | 0.40 — 0.70 ppm: mt: 4H;
o NH 1.40 ppm: s: S9H; 2.70 ppm:

w

50

2
X

mt: 1H; 6.30 ppm: s: 1H;
6.80 ppm: <: 1H; 7.4C ppm:
de: 1H; 7.45 ppr-7.65 opm:
m: 34; 7.85 ppm: se: 1H;
8.05 ppm: s: 1H; 8.15 ppm:
se: 1H; 8.60 ppm: d: 1H;




s: 1H, 8.15 ppm se: 1H, 9.05 ppm s: 1H 10.10 ppm
s: 1H 10.65 ppm s: 1H 53 O0 d 1.05 ppm d: 3H
1.20 ppm 0>4 N d: 3H 1.40 ppm s: 9H  2.70 ppm
aﬁé Qo@@/@@@bsﬂs 3H, 4.20-4260 ppm mPAB/FR2005/001809
80-7.05 ppm nt: 2H; 7 30 ppm._de: 1H, 7.45
ppm? 65 ppm m 3H, 8.00 ppm se: 1H; OSM pPMH; $0.10 ppm:
1H, 8.15 ppm se: 1H,  9.05 ppm |s: 1 bg ]IE
1H, 10.60 ppm s: 1H 0 d 1. 40 ppm s 9K Efflﬁzlapﬂlmm
% o%\ ;13 6735 ppm s:| dH; 1@0&@npmn 9}& 1.70-
7. 7.45 ppm 7. 65 Hyy .7
ppm se: [1b ppnh-sy 1H, 8.15 évaH?H!gHBBg% PR
ppm ad: 1H; 9 05 pp@ 1H;, 10.10 1pn12H § 601131;0“n t: 2H;
10. 60 ppm s: 1H. 55 xOV/ 0 O 1.35 ppAE Swm: Y -1 45 oo
ppm HNs: 9H 1.60 ppm s: 3H, |\ 0 2.65 ppm -: 2H
3.00 3.20 ppm nt: 2H 6.70 ppm | O d: 913 8:%p%n$e’ 1B;
t: 1H, 7.20 ppm de: 1H 7.45 ppm7. 7@4deﬁn-m653iﬂm WO 3H:
2006/ 016067 63 PCT/ FR2005/ 001809 | 7. 80 m sea_ 05 .
8.05 ppm| s: 2H 9.00 ppm s: 1H 10 88@ BB pom:
10. 60 ppmt s: 1H 5, 6 H2ZN O 1.40 ppns: 88 9HS WGOSE: 1E;
Pp-m O s: 3H, 2.00 ppm t: 2H %.05 ppm: s: 1E; 10.10 ppm:
s: 1H; 1C.E5 ppm: s: 1H.
0: ffo cl | 1.05 ppm: d: 3E; 1.20 ppm:
0 N— d: 3H; 1.40 ppm: s: SH;
2.70 ppm and 2.90 ppm; Zs:
2H; 4.20-4.60 ppm: m: 1d;
6.80-7.05 ppm: mt: ZH;
7.30 ppm: de: 1H;
7.43 ppm-7.65 ppm: m: 3H;
8.00 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.15 ppm: se; 1H;
9.05 pprm: s: 1H; 10.15 pom:
a: 1H; 10.60 ppm: s: 1H.
O: 2/0 Cl | 1.40 ppm: s: 9H; 2.65 ppm:
0 NH d: 3H; 6.35 pom: s: 1H;
/ 6.85 pom: d: 1H; 7.40 ppm:
der 1H; 7.45 ppm—7.865 ppm:
m: 3H; 7.85 ppm: ss: 1H;
8.00 pom: s: 1H; 8.15 ppm:
se: 1E; B.30 ppm: od: 1H;
9.05 ppm: s: 1H; 10.10 ppom:
s: 1H; 10.60 ppm: s: 1H.
0. .0 _
\f Cl | 1.35 ppm: s: 9H; 1.40 ppm:
HN s: 9H; 1.60 ppm: s: 3H;
Og 2.65 ppm: =i 2H; 3.00-
o 3.20 pprm: mt: 2H; €.70 pom:
d: 14; €.80 pom: t: 1H;
7.20 ppm: de: 1H;
7.45 ppm=7.70 ppm: m: 3H;




0 2.70 pp
7.50 ppm
s: 1H, 9.

m 2H 6.70 ppm d: 1H
7.70 ppm m 4H, 7.80 p
00 ppm s: 1H  10.00 pp

7.20 ppm de: 1H
pm se: 1H 8.05 ppm
m s: 1H, 10.70 ppm

Swolbbo8/09¥0869 1.35 ppm s:59H, 1.45 ppoT/FRRADGS/Q6]809

0_ppm

gd: 2H,  /p 3.10: qd: 2

H 6.20 ppm t:. - 1H

6. 75 ppm
1H, 7.45

d: 1H
ppm 7. 65 ppm
H, 8.10 ppm se: 1H, 9.
H, 10.65 pp=s: 1H 58 C
O~ 1! 9H 2 20 ppm q

0 6. 95 ppm t:
m 3H, 7.

1H 17 %@ @ﬁ&msc des; 8.05 ppu:
90 ppm 8.05,,.
05 ppm E#H'qu.iolﬁ’
(DI\ZSOOG- p'IEIFA)S 11325

d: 2"&,0 60 p Q;O Bpm

7.30 ppm
se:
| 2006/ 0160,
" _0.00 pp

1H, 8.

i
*p

. 45 ppn¥7.70 p

pbn1 s: 1H, 8.10 pp

05
67 64 PCT/ ER2005/ 001809
m

.5@Lp

18- 60 pom:
| 533802, &)§§n4t3@H

7§H‘°Pm 7 9€f ippmC PE:
ed 1k, "D pom: de: 1H;

O7.%8%pm§".l.7%%pm: m: 4H;
7.80 ppm:

14; 9.00 ppm:
1H;
TH.

P
phﬂ0§¥mlw Ei
9
6.
pn
m
9.

H
75
S
0

se: 1H; 8.C5 ppm:

S s: 1H;

e

10.00 pom: s:
10.70 ppom: s:

57

0\’//0

HN

>

iﬂ/

Cl ¢ 1.35 ppm: s: SH; 1.45 pome
s 9H; 2.00 ppm: gd: 2ZH;

3.10: gd: 24; 6.20 ppm: Lt
1H; 6.75 ppm: d:r 1Ek;

6.85 pgm: t: 1H; 7.30 pom:
de: 1H; 7.45 ppm-7.65 ppm:
m: 3H; 7.90 ppm: 1H;

1E; 8.10 pom:
1H:

. se!
l 8.05 ppm: s:
se: 1H; 9.05 ppm: s
1H;

1H.

16.10 pom: s:
 10.65 pom: s

58

(DMSC + TEA) 1.25 prm: s
oH; 2.20 ppm: gd: 2H

CH
t:
27,25 ppm: de:
L50-7.70 ppm:
1H; 2.15 pom:

00 ppm: t: 2H; 6.30 ppm:
1H; 6.75 ppm: d: 1H;
1H;

m: 44;

@ ]

.50 ppm: s:
: 1H.

wn

3.50-
BH; 5.05 pom:

.45 ppm: st SH;
.35 ppm: m:
: 1H; 6.75 pom: d: 1H;
.30 1H;

.45
.90

: 1H; 8.10 pom: se:

e I o N

ppm: de:

~J

ppm-7.70 pem: m: 3H;
ppm: se: 1H; 8.05 pom:
1H;




s: 1H, 10.60 ppm s:

1H 60 A 1.40 ppm s:

9H, 2.70-

NH2 1 2.85 ppmi m 2H; 3.90- 4.05 4.05 ppm m 2H,

4.35 ppm d: 1H, 6.75 ppm

7wé529@a1/6126269pm m 4H,
.00 ppm s: 1H:

d: 1H;
7685 p

10. 00 ppm s:

7.35 ppm de: 1H

pm se:pdty re2 0G5 pPpOi1 809
1H 10 60 ppm

H, 6.65 ppm d:

Od 1.40 ppm s:

1H;, _8.05 ppm

1H, 7.4

9H, 3.

15
S pp

Se-

p@.;@DGpgir' LH1;4:000 pem:
m m
155 15 3R e e

ppm_s:
1H;
OH;

1H; 10. 65
1.75 ppm
6. 60 ppm
8. 05 ppm
10. 45 ppm

ppm S
m 2H, 2.90 ppm
6.80 ppm nt: 2H;
s: 2H 9.05 ppm
S:
ad 1.40 ppm s:

64 1 \\ O

f@ 00 ppm

3.10 p

1H 7.35 ppm
7.75 ppm s
1H 9. 05 ppm S:
1H 63 0

1.3
d. 2H
7.40
S:

9H, 2.1

S

1H;
1H. WO 2006/ 016067

1H40];ﬁbm7&, ppHM 2 STO-
4 .50..p N
adﬁ Sillfp% % BB
1H; 4.08.105: QrpniH,S4 35 ppm:
1H 07510 8 1H;
5 o d: 119 % %!%
;6. 1753Bmﬁ“ tde 1#
ppm (77 @5 ppm . I0tspmd H: 4H;
9.3 .ppm s: 1H :
BB e o0 TB0% °° PP
s: 1H; 9.00 ppm: s:

65 R
1H;
1H;

0
1H.

pm

10.00 ppm: s:
10.60 ppm: s:

6l

Jow

1.40 ppm: s: 9H; 3.15 ppom:
: 2H; 4.50 pem: t: 2H;
£.65 ppm: d: 1H;

7.45 ppm-7.65 ppm: mr 4E;
8.0¢ ppm: s: 1H; 8.05 ppm:
14; 8.30 ppm: se: 1E;
1H; 10.00 ppm:
1H.

Cl

ct

se:
2.00 ppm: s:

s: 1H; 10.70 ppm: s:

B2

2

Cl | 1.40 ppm: s: 9H; 3.10 ppm:
t: 2H; 4.530 pom: t: ZH;
7.10 ppm: d: 1H; 7.35 ppm
ad: 1H; 7.4%5 ppm-7.70 ppm:
m: 3H; 7.75 ppm: s: 1H;
8.05 ppm: s: 1H; 8.15 ppm:
1H; 9.05 ppm: s: 1H;
1H;

14,

s:
10.10 ppm: st
10.¢5 ppm: s:

63

1. 9H; 1.40-
1.
d:
6.
7.

8.

Ccl 35 pom: s:
75 popm: m: 2H; 2.90 ppm:
2K; 6.15 ppm: t: 1H;

80 prm-6.8C ppm: mt: ZH;
40 pom-7.€5 ppm: mt: 4H;
: 2H; 9.05 pom:

s: : 1H;

10.45 ppm: s:




I \%~O N 2.35 ppm nt:
6H, 6.30 ppm F t:
de:

1H, 7.45 ppm 7.70 ppm m 3H,

8586322@@61/0180631': 9.05 ppm g5 1H

O ppm s: 1H.

65 00 d 1.40 ppm

2H, 2.30 ppm 3.15 porn: m
1H, 6.80 ppm d: 1H F 7.25 pom
8.05 ppm s: 2H,

10. 18cpprr2G05 1651809

s 9H_ 3. 40..N

& 70 ppm| m 85 ppm d: 1H c17. |00 4pp: : bt 2000-
78 B B o S S
s: 1H, 10.65 ppm s: 14 6Fof2 (5]0 1.ﬁ03p5m50msm9ﬂi 630 ppm:
i 278 pglm1 i 00 pp= nt ' 2H 6. 25 |op i 2 PR el o 1
ppm d: 1H 7.25 ppm de: 1H 7.45 bﬁﬁ?pﬁmodﬁpnﬁﬂf
3H, 7.95 ppm s: 1H; 8.05 ppm s: 1H; ;8. lR-PPOTph: m 3H;
1F; 9.05 ppm s: 1H 10.10 ppm | s: |[1H; 10.70 ppm
1H. 67 O F | B_ 1.40 pp-,n: s: 9H, 1.6?)%;%“ B 5@ 8715 ppm:
2H, 2.90 porn: d: 2H, 6.10 ppm |t: 1H;: 6E:75.@ppppm: d: 1H;
It 720 pom 740 ppm T 21 7,70, 0 £ 95, PRT
1H, 10.70 ppm s: 1H WD 2006/ 016067 68.60 ppm: SilH-
ECT/ FR2005/ 001809 o 0 ci | 1.40 pom: s: 9H; 3.40-
//[ff%ﬁ::cg>_”<; 3.70 pom: m: 8H; 5.85 ppm:
<L;jw> d: ZH; 7.00 ppm: s: 1H;
0 7.30 pom: dd: 1H;
7.45 pom-7.70 ppm: m: 3H;
§.05 pom: s: 2H; 8.15 ppm:
s: 1H; 9.05 ppm: s: 1H:
10.10 ppm: s: 1H;
10.65 ppm: s: 1H.
0 Cl {1 1.40 ppm: s: 9H; 1,60-
//L:::]::C?_mﬂ\]\T 1.75 pom: m: 4H; 2.50 ppm-
(;::} 2.65 ppn: m: 4H; 2.75 opme
3,00 pom: mt: 2H;
6.25 ppm: t: 1H; 6.75 ppm:
d: 1H; 7.25 ppm: de: 1H;
7.45 pom-7.70 ppm: m: 3H;
7.95 pom: s: 1H; 8.05 oprs
s: 1H; 8.15 ppm: s: 1E;
$.05 pom: s: 1H; 10.10 ppm:
| st 1H; 10.70 pom: s: 1H.
: 0 Br | 1.40 ppm: s: 9H; 1.60 ppm:
| //[::::[:C;>——\$HL se: 2H; 2.90 pom: d: ZH;
6.10 pom: t: 1H; 6.75 ppm:
d: 18 7.20 ppm—7.40 ppm:
m: 2H; 7.70 ppm-7.85 ppm:
d: 4H; 8.0C ppm: s: 1H;
1 9.05 ppm: st 19; 10.05 ppm:
{s: 1H; 10.70 ppm: s: 1H.




68 \\ O- A 0.95 ppm t:

ppm n:
2H, 2.85 ppm d: 2H, HN, 6.10 ppm t:

dwolrbog/%s@@m d:

1.60-1. 80

4H, 2.25 ppm 2. 45 ppm m

1H,

4H, 1. 35

O H s: 9H
(trans)

1H, 6.70 ppm

ppn:

7.4Q¢ppm 7. 60 pprr/FR284E/001809

85 ppm se 1H, _8.00 ppm s: 1H Q0 ppm_s:. 1H
élgo 00 ppn 33K f10 65 ppm s: 1H3 80 @E)%Irl 404:ppPM35 pem:
s: 9H 2. d: 3H 410435'p15r_1__ ,%OZH o
4. 65-4. 75 olH; . 80 ppm d: U’ '35%%911 &
1H 7. 45- -/ 3H, 8.00-8. 15 ppnr.2mpphtE .45 pom: m:
9. 05 ppm 10 ppm s: 1H 1 0) £ ZP
1H 81 O|d ‘6700- 0.0 ppm m 2H 0.302H62F|\élﬁ|%ﬂ‘4
m 2H 0..80 0.90 . pgm m 1H 1.40 ppm 6-18:PFOH;L: 11f856 £ pprm:
ppm se: 1H, 2.40-2.50 ppm m 2H, 2@51@pm25j9m7_|—|ﬁ 1H;
6.20 ppm, t: 1H 6.75 ppm d: 1H, 7. ppm s
7.45-7.70 ppm m 3H, 7.90 ppm s: 1r7é0035>mp1xr§0 PPEJ m: 3H;
1H, 8.20 ppm s: 1H, 9.00 ppm s 1E,7 26.0h: pRm 1E;S8.00 ppm:
1H, 10.70 ppm s: 1H WD 2006/016067 i6 .
ST FR2005, D01800 TABLE 4 o S uch bir B % pouRdy °
characerijzation 69 C 1.30 ppm s: 9HO. 309@!1 /Sv/lPN\

\' \ d: 2H 5.00 ppm d: 4H O d| 7. 2510‘?@5”pr:’ IH.
80 © | Cc: | 1.40 ppm: s: 9H; 2.65 ppm
Oj\[‘rNH d: 3H; 4.10-4.35 ppm: mT:
o 2H; 4.65-4.75 ppm: mt: 1H;
€.80 pom: d: 1H; 7.35 ppm:
dd: 1H; 7.45-7.70 ppm: mt:
3H; 8.00-8.15 ppm: m: 4H;
9.05 pgm: s: 1H; 10.10 ppm:
s: 1H; 10.60 pom: s: 1H.
/@O: cl | 0.00-0.10 ppm: m: 2H; 0.30-
o NH 0.40 ppm: m: 2H; 0.80-
0.50 pom: m: 1H; 1.40 pom
: 9H; 1.85 opm: se: 1l
.40-2.50 ppm: m: ZH;

.95 ppm: d: ZH: €.20 ppm:
: 1H; 6.75 ppm: dr 1H;
.25 pem: de: 1FE;
7.45-7.70 ppr: m: 3H;

t Mo MNW

-1

1H; 8.05 pom:
s: 1H; §8.2C ppm: s: 1H;
19; 10.05 opm:
1H.

7.90 pom: s

5.00 ppm: s:

s: 1H; 20.70 ppm: st




NNNHT 7.40 ppm 7. 65 ppm m

7.90 ppm d: 1H,

1H;

%ﬁb 2686701RBEY S:

421;

pFa 7.65 ppm m 03H

1H,
1H

8.50 ppm

ppm qt:

S:

H O 8.00 ppm s:
9.10 ppm s:
1H 70 C gL 00 ppm npeTAFR2005/001809
2H, 3.90 O~NC|d2H500ppmd

1H;

NNNNHH7.25 ppm d:

8.10 ppm
9. 10 ppm

S:
S

1H

7. 75%18#?14

10 20 ppm °s

NI |
d: 1H
1H;

1H

O HN ~.
8.05 ppm s:
8. 60 ppm s:

HA/t HON ~] 4H
1H, 8.10 ppm s:
1H, 10.10 ppm s:

7.40

11 0.30 ppm

1H
Ry
pdihds H

ppm

1. @]

é %%
| S N 5H;

pp
8.
0.

1.65 ppm s:
n: d: 1H, NNNNH750prh
scha&ﬂquerl@tw

25
40

9H,

1

[ N\ A\

H, 8.30 ppm

12.80 ppm/ s:

ppm S

1H WO

2004/
£ZUUUT

e4. 10

s: 1H 1
o1 enec—7 0
ULOUUO7T 00
ppm /

P

)
80972 Br7 ¢

vl +

1.

d: 2B;

FA) R
30 ppm: s: 9H; 3.980

5.00 ppm: d: 4H;

7.25 ppm: d: 1H;

7.40 ppm-7.65 ppm: m:
4H; 7.90 ppm: d: 1H;
£.00 ppm: s: 1H;

.10 ppm: s:
2.50 ppm: s:
; 9.10 ppm: s:
10.10 pom: s:

10.25 pom: s:

70

1.00 ppm: mt
3.10 ppm: gt:
d: 2H; 5.00 ppm:
7.25 ppm: d: 1H;
7.£0 ppm=7.65 ppm:
34y 7.75 ppm: d: 1H;
1H;
1H;
s: 1H;
: 1H;
: 1H;
1H;
1H.

3.90
d: 44d;

21;

I
8.05 ppm: s:
8.10 ppm:
8.25 ppm:
§.00 ppom:

.10 ppm:
10.20 ppm:

3:

un

1&)]

o

=

10.30 ppm: s:

71

s: SH;
4H;

1E;

1.65
.00
20
50
5H; 8.25 ppm:
8.30 ppm: s:
9.20 ppm: s
10.40 pom: s:

vpm:
G opm: s

7.
7.

ppm: d:
.70 pom: m:
1H;

pom-7
S,

1H;

1H:;
14;

12.80 ppm: s: ZH.




C\ Br 2H, 3.45 ppm d: 2
1H O N 7.00 ppm d: 1H,
ppm t: 1H, 7.70 ppm se:

pﬁﬂ12§06?5160%750 ppm s:
1.40 ppm_ s: 93; 1.60-

/ O01.80 Dom se:

Hh HN OHNNHG®6.45 ppm t:
H7.25 ppm de: 1H  7.45

1H 7.85 ppm s: 1H  7.90
1Hgg 9. 20 ppmpst/#kR0§S8/001809
2H. O/ \.\ '\

-0 2.95 pin: d: 2H N\

~ 3.80

DMECN-kQINN Nic 901

NH H
ppm
1H;
1H;
N\ \
N\ N
7.10
7.85

3.85 ppm s: 3H
d: 1H (‘ 5

8.0

1ON55 .
\" 1.70 ppm seH 2H;
N NHHG®6.10 ppm t:

ppm se: 1H;
ppm s: 1H

7.30 ppm d:

: N o
|
1H; o GL;5 ppn

1

7.50

pﬁﬁ; ZSZO pom: od:
2915 PpEMpes: d: 2H;
b 350 0.
17.@@ chig d: HLH?
pRAY 38 aebin;
.45 ppom: t: 1H;
.70 ¢ 1H;
.B5 1 1H;
.90 s: 1H;
.50 : 1H;
.20 : 1H.

T sel

VS

5H;

: 947 1.60-
: 2H;
: ZH;
: 3H;
: 3H;
¢ IH;
d: 1H;

.80
.25
.80
.85
.10
.75
85

PR

0

;
.

7

7

8

9
1.40
1

2

3

3 pom:
6

ot

pam:
pem:
ppm—7.35 ppm: m
7.80 ppm: 1H;
8.05 ppm: s
5.05 ppm: st
5.25 ppm:

N

| 0.
S:
15;
1E;
1H;
1H.

S.

10.55 pom: s:

9H; 1.50-
: 2H;
2H;
1H;
1H;

20
.70
.80

1 St
1

2

©.10

G

7

ppm:
SR
Fpm:
JSISIE
pem:
pam:
prm:

75
.10
.30
.50
.85
.10

~7

poms:

-]

pom:
prm:
.05 ppm:
9,85 ppm:

(Yo RN o]

1H.

10.50 ppm: s:




8.10 ppm s:
10. 50 ppm s:
75 A 1.30 ppm1.80 ppm se:

1H, 9.05 ppm s: 1H  9.95 ppm s: 1H
1H WD 2006/ 016067 69 PCT/ FR2005/ 001809
2H, 3.00 ppm d: 2H;, /

Cho6zagepgmsot5*7 1H, H2N O H NN NH 6. 85 ppmyFH20DE/ 000809

.10 ppm t: 1H 72()nnmd 1H 7

AQ _ppm—t—
Il t

752"" 7
ppm
1.40
2.90
O 5kN
ppm
ppm
10. 50

ppm
N N N

45 ppm? 70 ppm m
s: 1H, 10.15 ppm s:

ppm s: 09k 50-y0
i6.N10 pfpm

m  4H 750pp‘11nt
s: 1H;

9.05 ppm S: 1H, 0"10NBO ppm |
ppm s: 1H 77 0 1.40 ppm 3.

s: 2H 2.90 ppm d: 2H, 3.(8C
H 6.10 ppm t: 1H, H 6.60

1H }\85 ppm s

:1.2b%0pm9t .80 ppm: se:
ZS»I ’;Hdﬁqvpm d: 2H;

p@ﬁﬂ wm: 3k 157

- Qs PRAY G40
1HP;E{§{* 00

is?. IQHapm t: 1H;

: ’5@201@:&5 d: 1H;

6Hb@pN t: '\EH

7.45 pom-7.70 ppm: m:
6H; 8.10 pom: s: ZH;
1H;
1H;

.10 ppm: s:
10.15 ppm: s:

132.20 ppm: s: 1H.

/O

:O NT Ry
@\A/ =
N 0 N~ N7 N7 "NH

A

9H; 1.50-
2H;

2H;

3H;

t: 1H;

d: 2H;

.40 pom: s
.65 ppm:
.90 ppm:

1

1 se!
2

3.80 pom:
3

6

5

d:
s:
.10 pom:
.75 opm:
J10 pom=7.40 ppm: me
44; 7.50 ppm: t: 1H;
7.85 ppm: s: 2
8.00 ppm: s: 1H;
.05 pom: s:
10.00 ppm:
10.50 ppm:

S

s:

: 9H; 1.5C-
2H;
ZH;
eH;
1H;
3H;
1E;

1.40
1.65
2.9C
3.80
€
6
6
7

@3]

prn:
pem:
prm:
pem:
pem:
pem:

e

Q w

]

.10
.60
.75
.20
2H; 7.30 prm: s:
1H;
1H:
iH;

t:
st
a:
pom-7.35 ppm: mt:
1H;

8.10 ppm: s:
9.05 pom: s:
10.00 ppm: s:

10,50 ppm: s: 1E.




H6.75 ppm d:
ppm s: 1H, 8.10 ppm s:
ppm s: 1H, 10.50 ppm s:

1H, 9.05

PRE E03@094R0E309 78 Br 1.35pm  s:

/ \

N\ \\ 1.70 ppm se: 23;

1H, 7.20 ppm 7.35 ppm nt:

2H 7. 80

ppm s: 1H 10. 00

1E. WO 2006/ 016067 70

OH; PATHBR200%/001809

85 ppm—d—2H——HN

CclL 2

N NH H 6.05 ppm
ppm? 80 ppm m :

760 H N
7. 20

ppr. :
10. 60
Ho O ] Pl O N7( DMSO
\'\ \lt: 3H 3.20 pph qd: C]O%Ij
HNO\ J~ NNNG6.95 ppm t
1H, H 7.20 ppm de: 1H 7.50- 7.
ppm s: 1H 9.20 ppm s: H

C

FA) 1.05
40 ppm
H~ N 6.

]?5 ppm M7 4k ppB-H5B0 ppm: mt:

.70 ppm.zd.oohH;s: #H: 1.50-
llH’7 9 l_}fsgno Ose 24;
I\;l?\85\1€>13XrL Gt 2E;

6‘3%5%& =:O;
@gorﬁﬁ’ﬁ? o: 1R

5H; 7.95 ppm: se: 1H;
1H;
1H:
1H;
1H.

8.00 ppm: s:
5.00 ppm: s:
10.00 pom: s:
10.60 ppm: 3:

79

IC/MS: MH = 575

82

HN 0

(DMSC + TEA) 1.05 ppm:
t: 3H; 3.20 pom: od:
ZH; 3.40 ppm: d: ZE;
.45 IH;

.95
.20
.75
.55

.20

pem: t:
pom: d:
de:

iH;
185; 7.

-1 &y O

pEm:
a1;

~1

pom: m:

poma: s: 1H;

pom: s: ZH.

50~

g3

s
7,
z
@}
%
e
|

~1 3 o

Cl oH;

1 2K
;o 2H;
: 1H;

.40
.60
.20
6.05
.75
.30
.45
2H; 7.75-7.80 ppm: nt:
3H; 8.00 1H;

10.05

pom: st
ppm:
ppm: d

ppem: t

pem: d: 1H;

pem: d: 1H;
pem=7.60 pom: mt:

[N I e N i L eI o o)

ppom: S:
9.00 ppr: s: 1H;

ppr: s:

1H; 10.60 ppm:




Cl Cl1 83 1.40 ppm s: 9H O/ \ \ \ 1.60 ppm se: 2H,
N2 90 ppm d: 2H HNO HNNNNHG6.05 E t: 1H;, |
ONG6.75 ppm d: 1H H 7.30 ppm d: 1H 7.45 ppm 7. 60

pﬁg1 obs/01g0e? 75-7.90 ppm nt: 3H 8. BOTPPRR0OS5/RBILE0S
9.00 ppm__s: 1H 10.05 ppm s: 1H 10 60 ppm WD

2006/|016067 71 PCT/ FR2005/ 001809 s: 1H. Cogwpound 34
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15

20

30

was—separated—nto its two enantioners by chiral
chromat ogr aphy. Dextrogyratory enantioner : [a]D =

+72. 1, t 2o226un6 = 945 (MOH) sebakaevadgyratosy its  two
enantioner: [a]:) =,-73.0; t = 25C = C

D&i'&4b4&s €8 <6 p%%d&é‘ﬁstaiccté?d?ﬂﬁg?%r?ﬁey' i nvgﬁ%%%?gory
aksanprepared byxlenpt oyihglEonvent i dnal: fCechnf quesMepti) -
conbi natorial  chem st.r d | yi ng;8hg10+ - 25°c; c =
p?grjglggtyﬁg%Oﬁ#o%glggunﬁgels&n escr ftggad in the present

i Avént(MerH)The structures of the products prepared and
their charggteriszati oprareppresented hecerdihg LCEMS the
anal yses were carrjed out on ﬁn M Crommss, rmdglO %gj;tioral
déVVEE - EBUPITE oL an RPEPEESAode] 1B YeviteC“THE' '
extent : of clshes Coppaundst vasa reasemed twivt ferad 64@15A ng the

di ode array detector .in_the waye| h regi on,from. Lt
266°£6600 “im ahd°0SFRO%A Setex: model 6611 ght'™ | FreseT

sdatveertiing .eVapor at fvet detectbsr tHIESED)OdURHes nasdpared and

Spﬁfl%)‘iﬁ:a ﬁﬁ&% crecqrded 4rn Jthe 1,ange HJOme80 to 800 20
(mz). T e data were analf/se usi ng M cromass MassLynx
sof t war e. TTike Sépafcat il X®Fe p&tfor ney oh° I-E/Wgrs?fl &

BRS-G18 cel AR50 XT 446w}, pakbileke tsi ze1 3ERNL 00 model
Ebggk%%.wfﬁéz%£¥g¥¥(g¥ gﬁé”%é%ééhg §6$£53ﬁ5£99££&i&§th 2
G1315A diode array detector in the wavelength region
from 200 tco 600 nm and using a Sedex model 65 Zight
scattering evaporative detector (LSED} . The mass

spectra were recorded in the range from 180 to 800

(m/z). The data were analysed using Micromass Masslynx
software. The separations were performed on 2 Hypersil
BDS €28 column (50 x 4.6 mm), paxticle size 3 pm.

Elution with a gradient from 5 to 90% of acetonitrile
comprising 0.05% (v/v) of +riflucroacetic acid (TFA) in
water comprising 0.05% (v/v) of TFA over 3.5 minutes at
a flow rate of 1 ml/minute. The total duration of the
procedure, including the reeguilibrating of the column,

is 7 minutes.

TABRLE 5

Ar
2 ﬁHO\Q o
A~
e} o~ N N NH
H

H



conprising 0.050 (v/v) of trifluoroacetic acid (TFA)

in 25 water conprising 0.05% (v/v) of TFA over 3.5
mnutes at a flowrate of 1 ml/mnute. The total
d%atzlogrgé@ﬁ_sbtgq procedure, imcluding thecT/FR2005/001809
reequilibrating of the colum, is 7 mnutes. TABLE-5
30cQtburQs~| ~ WO 2006/ 016067 ;:Z,._Z2 PCT/ FR2005L.OA480&@ etention
Compounds RL Aré LY MS (retention time (m tes) ml\@is)
MH ) 1 Phenyl 2, 6-Di chlorophenyl 4.42; 3%6‘ fﬁ )
-Butyl 3,5t Di net hcxyphenyl 4.24; 588; 586 3 MR hyMH)

, O- uchlor phen 8; 566 4 t.- Bui .
4. Dimettho “"hﬁﬁé 3 ed SD'% shLlopgphenyl Y%.“ GNISIALLE
. 80; 528; 5263ut@1t Bt,w—DﬁaeMetdmfp\];nphehvl 490%1; 558 586

55T (P12, D br oy 4, 32, 085 684 B, coc

~—+

vi|

(JO(JO

p Bufy! Z-bBf-0b—bo—E€nTr ot opnenyr—a4 29, VS0 &t y
2, 6- Di br anophemtly13. 83,,4658m616'56<yp11©n}?hen | 3.93; 588, 5E6
2- Bromo- & chl ol ¢ @I}ényl 4.46,5,600; 658 11| Pheqyl s2s; szé
26 Dbi’Gi’i’Dulcll)ll . — 704 WO 2006/ 016067 73

RCT/ FR20G5/ 0918B0Y L TABLE Hemyorvegepvll N NH_Bobpourdé 220
Rl Are LG/ M5 (g,LeNti 0B cLhie-Linutes): | M 3;) k85; 684
henyt—2,6=prchl Uernenyl 47757 543.28 2 t-Béth)” . ¢38
3, 5- Di netthokiphem)l| d-Bpemasfschborepimmyly  4-297 640
2, 6- Di chlr aphﬁﬁ,yﬂ 4, 95,,648_5b§;9r10p4aehyButyl 3.83; G658; €56
T 4= Dirmet hoxyphenyl 217 515 4 t - But yl e ]
4_42: AE504] hgny? i V.2 ey Ta e %@%Lgﬁy L’EE %21 658

11 | Phenyl 2,6-Dibromophenyl , 4.4%; -; 704




10

15

7 t-Butyl 2,6-D bronophenyl 4.63; 611.25 8 t-Butyl

2- Br ono- 6- chl orophenyl 4.72; 567.09 9 Ethyl

2, 6- Di bronophenyl 4.14; 582.96 10 Phenyl

2wl emehofodophenyl 4.88; £87.06 1' _prei¢rr2005/001809
2, 6-Di bronmophenyl 4.91; 630.97 5 The conpounds of the
|nvent|on under went pharnacologlcal tests in order to
deternmine their anti- canckr® a%tTV|ty The conpounds

with fornmula (1) of the present invention were tested
invitro on a panel of tunmour 10 Ilnes of human

origin deriving fromthe foll Qw breast cancer:

MDA- vB231 (Ane : pe | ection,

Rockvi |l | e, f ) k, , NMDA- Al or
MDA- ADR (kno > \ %tg- rstapi |ine, MR
and descri bed by E. Coll ., In tonetry, 15
12(1):15-25, 1991), and 7 (ATCC HT pfast at e

cancer: DUL45 (ATCC-HTB81) and PC3 (AFCC- [RL1435),

colon cancer: HCT116 (ATCG-CCL247—and—HCHS

/@%%b&£h£25).ﬁmo 2006/ 01606774 PCT/ FR2005F(83 80% tention
ung cancer! HA60 (|/described by Carm chael gﬂ%quHggﬁtes)
lesearch 47| (4) :936-942, 1987 and filed by the

Jat i onal Cancer Institute, Frederick Cancer Resd@ dh

nd Devel.opmept center, fradesick h&@ﬁy|and,4Uﬁﬁ)5%@.28

H-obt-astona \DI—LO described by VVES[ phal

in .
i ocheni ¢al | & Bitophysilar DRe_EHFeRNERNuN caf i ois 213242
1) : 284;289EtHU185 and £idied 1bycthenNati onak. @ancers. 30

st ruatreE, |—reoer| ck L,ancer Resear ch and Vv IQID.ITESI’]L 43
ent er , P edbr3Ek L Mary|taRdme BREAYPOERYL | duliapiia 2 2

CMLT] descfibeg by Kuriyamenetval . in Bl ood, 474:455.41

Q Z 1]~

—/\m

989, 1381-1387, hy Soda et al. in the British,,
ournal —d} ﬂéﬂﬁﬁﬂﬂLggy725§§9¥§§§§9§¥2r6¥9—aﬁg*R%y485'41
¥ exl er, 7 n|tetkem a Reseapthyord®het994, 919499% anid .25
I Ted by DSMZ, _ Nascher oder Vi Brupsw ckye7 o9
5—@6“”"—‘"&’\ +?§g&qy.slf S g SH \éé’%qh r?% :I;llgﬂvn au?l ty were

et er ni ned DVE t¥RANS Of2aoPESermﬂHMQRSl(4.5 4.147 582.96

Lmet hyl i azol ;g1 Y1 )= 2p s GRLhoxyaRihoxyphenydd - Zb4ue

11 | Phenyl 2, 6-Dibromophenyl j 4.21; 630.97

QI =

The  coeompounds of the invention underwent
pharmacclogical tests in order to determine their anti-
cancer activity.

The compounds with Zormula (1) cf the present
invention were tested in vitro on a panel of tumour
lines of human origin deriving from the following:

- breast cancer: MDA-MB231 {American Type Culture
Ccllection, Rockville, Marylanc, USA, ATCC-HTEBZ26), MDA-
21 or MDA-ADR (known as the multi-drug resistant line,
MDR, and described by E. Collomb =t 2l., in Cy:tometry,
12(1):15-25, 1991), and MCF7 (ATCC-HTRZZ),

- prostate cancer: DU145 (ATCC-HTBE1) and PC3 (ATCC-
CR1L1435),

- colon  cancer: HCT116 (ATCC~CCL2E7T) and HCT1>
(ATCC-CCLZ25),
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sul phophenyl )-2Hretrazolium (MS) in accordance with

20 Fujishita T. et al., Oncol ogy, 2003, 64 (4),

399-406. In this test, the mtochondrial capacity of

| ol pgoegehlsdet;o transform M3 into a cobPowmyEH2005/001809
conmpound after incubating a conpound with formula (1)

I B accopdanceanweth theconveatiseriber 7Byhouksmishael in

nﬁggﬁggg$%e 28 cggceqtrﬁt3 on, of the con‘go%g of g%nthe

o’drop in proI| &t at
andtéehkul atanveabi Insyi {Gl®) kaiﬁanndﬂuacﬁaﬁgé 1RaMearch

tgnéOD%Me Eiiﬁ)%%ﬂ‘ﬂ' Bg,00 1t he LUIDyL ] | @%v%‘l%nhhe ulsest,

i n accordance wt h esent ,
| nvent géﬁobl@@tptﬂaapp@aﬁ%@& ha@’:'é@ﬁi‘a@@ﬁdsb\bﬁ t Weoramaa 10

(blo%ﬁg§§c§ dr@DBlb@h@%Qb‘ﬁer@ébQQr@PdC6ﬁﬂﬁﬂ|d@tﬂﬁns 132

turmur cel - .t hus appear the co unds
t hé' i nveht |%?19ha\}§85ana’é tik Jézﬁﬁ:!g Lyac?h?/l % &ﬁ&a&n Cancer
a@hsvnwten thEedéfEaknBIﬁmDér otHare gprad] | hedat byeslopment

d seases % S 35 or i.asi stenos-_s,
terrosclérosis % %%r a%d eyg’%ﬁl e, and in diseases

causedlbylktahmlpr OGGMIéWatd@ﬁCQflbedequs Biriverasnmsst pl. 1in

V%%BBBar ysclesdel | §andjidps rheumaegbd ot a1, in the
lyarfhritis.” WO 2006/ 016067 ‘75 PCT/ Fmggg/ 001809

po
TRESTIFA actdrdance’ wiekTs der adped 71-679 and
| Byentie@nseoncer nsurediicaneidss i chixonpydse @al9-927 and

: i I I dd ol L
BT C8F WY h i Friar HRSEUCTEarFy etepianl é adid BF 4sELck
hgdrateyor a sol vate of the conmpound with forrmula (I).

Sai d medi canents age.af usesin dherapy, igi.panticul agere
in the treatnment or prevention of diseases caused_or

efaterpared bybPYhe GrdFferdli of of LEEM s, UpANS 3~ (4, 5-
pélhiihéEHL@E?t aart@ytzr:9hh ssdl@ Agr@axymamab&gpr@hgwmum 4-
ce ife sai d_conpo be used in
RO Ph Eh e e st Rk e e oS 2 e sth ey i
aﬂdj frehashatr.c etsolal_d tmmﬂlmg}carzmm,rraﬂan(eﬁ oanb%9s406
E part| cuI ar; reast cancer ;i%‘?i cggg rc'iLganggr of ving
t he the ¢olfon~and™~ ~

e eSttI necancer 6 ‘
reeﬂ;m t@aﬁtmﬁsoiorrsh@TBeslmtrOat@)ryOteraé?g eipcerd after

OEQEHﬁQYQﬁgan EBﬁDoPMBORﬁﬁmynforﬁ@@%ef (Of tRhe accordance
0eso agus cancer o 1 ver st OrTHCh cancer,

ceénter et|k@qﬁqq1§ﬁy é@ﬁa|§2 hours is measured. The

concentrations of the compound of the invention which
result in a 50% drop 1in proliferation and cellular
viabilizty (CTep) were 1in the range 1 nM to 10 uM
aepending on the tumour line and the test compound.
Thus, 1in accordance with the present invention,
it appears that compounds with formula (I) cause a drop
in proliferation and viability of tumour cells. It
thus appears that the compounds of the invention have
an anti-cancer activity and an activity 1n  the
treatment c¢f other proliferative diseases such as
psoriasis, restenosis, arteriosclerosis, ATIDS, for
example, and in diseases caused by the proliferation oI
cells o©f the smooth vascular mnuscle cells and in

rheumateid polyarthritis.
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cancer of the biliary vesicle, cancer of the pancreas;

20 cancers of the urinary tracts including the kidney,

urot hel i um and bl adder; cancers of the female genital

t §RCh dorAoidgry cancer of thewuterus, thecwngek2005¥be1809

uterus, the ovaries, chloriocarcinom and

t r ophobl asten®,; GANCEE Sy ofnthewnahe geni talet rache?s, the

i ncl udi ng cancer of the Pr @State tof t he, senl%%m rise a

VeSIVENEs Ok he CPBSEF eFes, Mgt mihat “Tel "t urour §°°F

C@ﬁﬁ@kﬁrmpfwih@ endmmtanat[glandsu1naﬁ@dtngnc&@dér<@f the

tae t ro'%h tQG Iglﬁgb uxgﬁjghea@géﬁg?blglaﬁg§d or a
At ancers, Gdi i aenangi-onas,

sarcards, <30 & rwllw@ltr@g Olfap@@ ConERESEE s e g (1)

the bra'nGa&Qﬁrﬁgﬁuc%%%%tsneﬁbgge§f neddiding therapy, in

ast rocyt oras, i onas ast omas . sos
r EEITOIIASo e tﬁéuﬁqﬁé%ﬂ?“tn%ur&ﬁ%%ﬁﬁﬁﬁ%? © 15€4

SQﬁM@ﬁﬂpQﬁSeﬂﬂﬁﬁﬁuhﬂﬁﬁﬁbyrﬁﬂ@g@ﬁ@llfaa&nnbmpofeteéls, in
t unour.s; Ieukaen1as gl te Lynphocytic 35 Leukenia
(R@Lflc en1a (AML), Chronic Meloid
Leukeni a @ﬁmman Ghmabu¢okynpho¢ymp@”leukéhlﬁr0@€EE¥Ftlonr
C@' %kdo”%% P%ﬁglgi@%*a%”a%n T.QuB gel | -pkeukaerias: oRON and

Ins o gki ns -l homas, nyelonas and vari ous
nﬁme@rmﬂntha@ﬁoplaqwﬁ@ WD 2605F0TB0ETATE anc metastatic

PQBQE%209§£QQQ§09cah%l&o%ﬁ%tn@&ja%ﬁﬁﬁkmstheuprﬁsemhcular
i nventi on concerns pharnmaceuti cal qp05|t|qps

cOMTEISS ngfH Conmpotnd? of “ERES aneﬁﬁl TTas Gn actrve melt
pﬁhﬁ@&ﬁh@musatﬂrc@hakﬂhCGM£|caﬂo@onpm$lKEGNQmGonI%W¢ﬁI' of
an @f fecliye doge, 5.9 3L | east eng compOUAdLD and the
accor danc fthe “véntion or a phar maceuti cal |y

a@cfemp@@lrefrsﬂltcaiacehymfatéhér o SoIhAst s of cgargr ©f the

Cqm%gym’sagﬁaéﬁ|d§ﬁ3&@n9caﬁgéf”&ﬁfUPk@mdﬂﬂlary canals,
accept abl e exci pi ent. The choice of said e ckﬁlents i S
d

dégendentofon- 9 0°F hé2p HaFﬁé&E&Fvcﬁ Form Aand" theFancr=ass
desin-ed-ode ofhe admimizsts atiaotst heycaneisel edteedkidney,

f I [ t whi ch
PG PR s o | R BRAr Rl Cal” conpaaiti one” of PRG* et

preserit 1m¢mwﬂmn®nQEUCDor@ﬁ wSubl inguak,; $dbcutsiteons, the
1%t%%%fa”“30“k§£ Iﬂt&@y #S to@H¥3r1d4§¥¥rnoma and

|ntratrécheal i'ntranasa t'ransdernal or rectal .
admiomirstrlatsitoma it hesqwaife pri ncHpt e Weth fBRRLFAL(1Frac
including cancer o¢f the prestate, of <he seminal

vesicles, the testicles, germinal cell tumours; cancers
of the endocrinal glands including cancer of the
thyroid, the pituitary, of the adrenal gilands; skin
cancers, including haemangiomas, melanomas, sarcomas,
including Kaposi’s sarcoma; tumours of the brain,
nerves, eyes, meninges, including astrocytomas,
gliomas, glioblastomas, retincklastomas, neurinomas,
neurcblastomas, schwannomas, meningiomas, malignant
haematopoietic fumours; leukaemlas (Acute Lymphocytic
Leukemia (ALL), Acute Myeloid Leukemia ({AML;, Chronic
Myeloid Leukemia (CML), Chronic lymphocytic leukemia
(CLL)), chloromas, plasmocytomas, T or B cell
leukaemias, non Hodgkins or Hodgkins lymphomas,

myelomas, and various malignant haemopathies.
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above, or possibly its optional salt, solvate or

hydrate, nmay be adm nistered in a unitary 20

adm ni stration form mxed with conventiona

Pl PRosYbiiGals7exci pients, tor@ninmals oretn/FRAEO5/001809

bei ngs for prophylactic treatnment or for the treatnent

of the di seases erqmgqrd@@§e@htedLabovpreépptopthaEetion

unitary forns cf admpistration 25 cor rls

oF T CadFeni SEPAFFORcBhLh ds tEHIRIT Q0T 1 oF Y

gebw@e&rdpawu&ma igreemd jesn sl @maactsm¢upr©n@lpie Said
3%%‘%%%%%3@ calfl_bl é&%‘é% ?Pgﬁgalcontlé(}trr atﬁagﬁ%thve dose

raocular,” intranasa mnistration, .
f@rfmsartor lissted] atdron, ¢OMMEITGr B0 teprepfence with  the

transder| %ﬁl’o§Ub%Ut?Q%Q%ﬁcehﬁﬁbﬁqU?CUb@&e@tabl@ salt, a
i ntravenous admi ni stration, forns or rectal

admidFiEsEr &4 én %ﬂﬂquﬁﬂQﬁn§@1¢kﬁom%$$%%1 and at least one
agizRirstoeatl @3] 1tyhe ceenpenids cofcitientnventi on may be

used in cr?gns%?gels Pg?qgges %XC£§£é8n§ 139 ?%FEQFe“t on

exanpl e of '& mof a stration
cahpoummaﬁmad&ﬁﬁlﬂ&ﬁnl6©rmn ehd f éhm ofdes izt etmOdRy ©F

e.fol.lo copgpanents = cceppoundof the usual
OB S S G gy Coaperos 3°75 g D .2006/ 016067

7 PCTARRE0S MO0 1500  ArGSEaY e I56Se 2 *odiSimHGrin6. 0

nmg Corn strar chndemOcaye: dr @@t@fmydmmybfceiﬂwl psesent

2..25 Magnesi um st earate 3. 5 The aboyse, .

c&ﬁﬁ@gﬁd§wvnth PBrnul%;?f Wﬁy%nﬁ%e ‘in dalehagggous’

oﬁn@v&&&stmlzﬁoo ngy mmtiawampwﬂnof bbelyiwei ght of local,
%6”%%”%' %&be tr?%&%% lefer%bgﬁsbﬁrmg§||YOdose§eCtal

Umans, the dogse qu
puaetrremamwca@ewfrw,ontl@eozlcvafomwﬁﬁﬂe? Yayh demsie (1)

papiveul ardy Lo gP ﬂgtgepgﬁﬂiﬁ@bpn thecpgesofvathe or
subject to be treate and_the type o treatment: :
R | ggizery

prgpRyICAet i ¢ BRY cur &6 ve. 2 7 caséd may ari §e
f@@mwmu@hrﬁmghei or fclrawer dosescare aﬂphopriabeVESU@hPal

es al so fall, 13 within the scop e ipventiony,
TF? 208 G4 Yract & 1% r]Eﬁﬁe p ysf%l gﬁ}a}f% d%term ne o0

t be idgsageor Drophvlactlc treatment or for the treatment
cf the diseases or disorders cited above.
Appropriate unitary forms cf administration

comprise forms for oral administration such as tablets,

soft or hard gelules, powders, grantles and oral
solutions or suspensions, sublingual, buccal,
intratracheal, intraocular, intranasal forms of
administration, forms for inhalation, forms for

topical, transdermal, subcutaneous, intramuscular or
intravenous administration, forms for rectal
administration and implants. For toplcax
administration, the compounds of the inventlon may be
used in creams, gels, pomades or lotions.

An example of 2 unitary form of acministration
for a compound of the inventicn in the form of a tablet

may comprise the fcllowing components:

Compound of the invention 50.0 mg

Mannitol 223.75 mg
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appropriate for each patient dependi ng on the node of

adm nistration and the patient's wei ght and response.

In a further aspect, the present invention also 20
CQBCehds /a1Eelod for treating the di seapes/FrRAD0AYSA1809
above which conprises admnistering to a patient an

ef f ecti ve cdose -0k -a 1cemourdi Qi thar nventi os.or mane

of its pharmaceutically acceptably salts, quBaE s or

sol vat es. “957 F&4&E0r dance with the present i nvention,
the conpeynd e peorpomrds Wi tde flormdea (1) Aaysbeg

adm ni stered in.assqogiation Wi th one or nores g pg

ant i cancer 648 Sactive principles, in particular

ant i t umouffheonpoands sweteEsdal kYt | Agrageat s(I1F omasp ©e
eé@%@'%nﬂdgﬂfyﬂéﬂgggﬂﬁﬁ d busul fan) podagar pazi Relogram of
procarbazi ne, "'nitrogen nustards (ch[orng%glne, £ b1y i
nelgial s, g héh| oF arbiiclPmady Hofosphamt o, Preteradly Lo
i Hasfiani deses nider osouregs ssuchoasmedkgust i e, humans, the
| onusti ne, senustin .Strept ozpcihe; antd I
aﬁ?&ﬁoﬁ&§}S%E%I%§a%gyvpﬁcﬁﬁgy?ngjbgiﬁglgégﬁﬁg?&$;ég%egay'
sucheapapacldtiaxdly of ttaRb08reg astienedpldasine the age of
a@%%bhﬁhgﬁ -SUEh 3%, actihpogyeiny iptercRlkatiNg:reatment:
agent s, tineoplasic antinetabolites, folate
aRtaFonSCs L crettheirédat'e. purine synt hesis

I nhi bi t or $5 PUrhne ranal Nguess suehias WOr2006/Q1606ThF8 or
PCT/ FR2005/ 001809 nmer capt opurine, 6- higguggin lso fall
pyFifiTdi A8S&7nt RE&i s 2PPRRFPBREGTE, &rGhat 458 ,

i Rhithiit-orshe capesd t abi neg ipyeinmidicne dhtad ogsresl speshctice
ag flugrouragll . gemmitahine, oytarabipe and oy osipeage
arabi nost de; bf eqdi nar; 5 t opol soner ase inhibitors

sach rapréamst oltiectashoba téEdposi BRENEM T caficdhe mode of
hopppnalsrageni-ses nand rantagaringt's UG rasdamddens .
kinase inhibitors, imatinib;, growmh factor. _ ny also
i nhi bi t or 7 @Y1 es SUehPhRSSpent oS AR+
pekysih-phate, meonbHcastrer ordst i pyedhissanesedfes indicated
dexanet hasone; antitopoi sqnger.ase as_etopasj.de,
aﬁ??ﬁ@ch‘h%nirﬁﬁqﬁﬁ' j”ﬁoﬁgpﬁgréiﬁ?%bQ%onﬁcf%,%%tq%nt =0
metfdryeii reanid seetdfr amyacingoant i chnte? olkvart b jer one of

angleégﬁmﬂgégdﬂl I%yyﬂﬂé%ﬁﬁbtf% a|a§£P@§) hydrates or

carboplatinum oxa atinum a interferon, 15
tﬁb@ﬁ@ﬁyﬁthipphosphoranide, al tretam ne;
antlangl 0genl L-cordance with the present invention, the

compound or compounds with formula (1) may be
administerea in association with one or mcre
anticancerous active principles, in particular

antitumour compounds such as =zlkylating agents, for
example alkylsulphonates (busulfan), dacarbazine,
procarbazine, nitrogen mustards (chlormethine,
melphalar, chlorambucil), cyclophosphamide, ifosfamide;
nitrosoureas such as carmustine, lomustine, semustine,
streptozocine; antineoplasic alkaloics such as

vincristine, vinblastine; taxanes such as paclitaxel or

taxotere; antineoplasic antibiotics such as
actinomycin; intercalating agents, antinecplasic
antimetabolites, folate antagonists, methotrexate;

purine synthesis inhibitors; purine analogues such as
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agents; thalidom de; imunotherapeutic adj uvants;

vacci nes. According to the present invention, the
conmpounds with the formula (1) nay al so be

agiy Biodleoadoe¥0 i N associatimn w th onepar/FRRE0BYDOLS0Y
active principles used in one of the diseases

IH@&%&;%@ have,, fOE_‘QX@?’QhﬁlﬁB antgyeimid:heaagebpntaesis
pai n k| Ier an anti- infla

an antl-cach X
ag&ftP lﬁoﬁﬁoducta&Pmﬁﬁésrnveangﬁ%ﬁﬁ He use&aFo% %gblqe’
nmepufiadtidre aroriugyfeor useh i st feabrogracpat hokogiicabine,

condition, Jin pq&§|cq%$g gﬁﬂger Jhe; RLesgot lnggagbgﬁar,
al’s6°cen C

cerns t er ape | mposi t1 ons contal ni ng,
Cc 6rpousdTefr atslre |:rwke¥mtmrsl nSUé@so@iSatlféﬁ‘iﬂw(%h%Cl“e or

pgﬁrgﬁggﬁk'C%ﬂﬁﬁéﬁﬁxﬂgEﬂ%fhégbﬁx§@@h§@*sW@thaﬂe@@BdSSts

on t sel ected nmode of adm nistration. eh
pﬁéﬁﬁad@%tF%%Pxegﬁﬁos#ﬂPéﬁ%ﬂﬁFqﬁ?lWQr%he—@%?h?b? grow
sekicd o 1iGHiah :afod posores  Bxanpl @sief sothdas pentosane
co 03| ns whi ch may cit r.e_powders, -

ahd gg§ ““The oral cggtﬁopﬁggg §§Slnclude sg??thg§ne'
deKEmﬁFGESCUEd f pomithe cacicties 2medi usreh: t ke sEbARERIIS,

The . %%E@QEH%Rused f0r1 wdihe, sol i g ornsi &L g, constituhedin,

in particular by mneral supports such as phosphates

oFiE&FHGHAL esENBr 87 YRR Shippor P8 TR C8< At 088 Fatlic
C%bhgh%&%% star éHlﬁM&ZOOG/@&@@GJXQQ cisplatinum,

PCT/ FR2 5/001809 ners. .The liqu Qrms ar
cohis PP&@@&“H?I sol% gﬁgla§d558h3|gn§§8% dlspergFgﬁeron’

Th&yp@@ﬂUQWMlC@QOS@h@Y@W&@@rS&ﬂlﬁriﬂdeWeM@@Qtl@ﬂgaﬁgenlc
%%L% SO|W%§114§H{§HI f%ﬁhﬁ%tﬁ%?§$§&t9& n1éb?ﬁ%§nus,
“surfa ol

ict ant's “an VERts of co npl exi ng agents
aﬁdc§éP@énts The liquid forns are preferably

i nj ect abl @ -apd4iker thbs reason ‘:V\ﬂelsierftaVe;alventlon, the
formul ati on suitable for _such a use. ccegta l.e.
%)O a

| APESCPA Smides! iMd Jd¥ Thtt alrendlis! ° dministered
Inhr@s@©uﬂdﬂﬂaﬂ,wﬂﬂﬁrdnnﬁmmnmwr@n@tseb eot aneopsintheples

i ntravenous route_is_pref wodn€. th
coimpounds of ™ FheOfnvgﬁ |o§ m%ﬁ%ﬁ i%gggﬁfg%gteggave'll oF

bexadapeecirbyathe-ghysici agends & foatri énléfrrhen anti-
n?kgggmﬁ%tgqgtngﬁt%%%HQ%aE%e&@eagent.

A product of the invention may be wused <To
manufacture a drug for use in treating a pathological
condition, in particular cancer.

The present invention also concerns therapeutic
compesitions containing a compound of the invention, 1n
assoclation with a pharmaceutically acceptable
excipient which depends on the selected mode of
admiristration. The pharmaceutical compesition may be
in the form of a solid, liguid or liposomes.

Examples of solid compositions which may be
cited are powders, capsules and tablets. The oral
forms also inciude solid forms protected Zrom the
acidic medium cf the stomach. The supports used for
the solid forms are constituted in particular by
mineral supporzs such as phosphates or carbonates, oOr

crganic supports such as lactose, celluloses, starch or
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15 patient and the condition of the patient. The
conpounds of the present invention may be

adm ni stered alone or as a m xture with other

abl eaDeY13@eMt S. Possi bl e conbi nat i onspehy/ER208%/be1809
cited are as follows: 20 alkylating agents, in
%5q§ggkgr cycl pphosphajiide, fpehphalzar, idfesfanadesd by

| oranbuci |, busul fan, thi a r edni L
céPﬁﬁ%t ﬁéfl%ﬂﬁEQQWﬁ?nsé%%ug ﬁ%%sgéeptoggégcgﬁntaln’ as
de&arbazspexséenozoémnnde wprecardaziave amgaric solvent
| epLyvabkves rsuehaas d
mspgz |num car pﬁ?lﬁu?né%wg{( fé%‘Iatlnumr anEs an
a&bﬂbﬁ@tﬁcO&g@@@@laﬂnqmaﬁwaﬂﬂ%ﬂaqﬂeﬁﬂ%ﬂﬁﬁ?s m t onycin

and daCt'&QEVQihulﬁnfbﬂhgr%U%b%ﬁ%ﬁﬂﬁﬁﬂﬁy iﬂjecpable and
particul ar vinblastin 30 vincristine, .vinde

ViERST eﬂb}%er&astoélxo”i”déi Cpaél |‘i‘a>§8Irm5r]rét&88etsa%ﬁ le for
anRt-ac¥chisas such as doxorubi cin, daunorubi cin,
i dar ubi ci i.rubi cin, . m.toxan X €,
group | %& ﬁ% %ﬂ ré%%gjéﬁ%%ggsgéggggg SHEEQQ nous,
t enicpasioge,’ t@ﬂ@&dmrmm rainotetan, aﬂ@uﬁ%ﬁxﬁP%ﬁﬁPOUSr the
fluQropyri 8s.,Such as 5-fluorouracile,
e i B ey 80 , |
PCT/ FR2005PG01809° eyt i Bhte SHWIUHES Sich s trvention

5w@§@%ywém£&hln£yﬁ@i@@lW@ll@@@ﬂddﬂﬁﬂﬁﬂ by the physician

6- mer capt onur i ne, e - adenosin
aﬁ§|d§ue§n§6&ﬁnagﬁgeﬁ% %ﬁxp %fcafg%gb%gg%glon to the

fbudabablaadph@sphamﬁltneﬂh@ﬁiék&tafanéﬁﬂol|n|c acid
various e%ﬁ%”%ﬁy 5h§@gpgﬁnq§masﬂfgs§§t invention may be

aspar agl nase roxyurea, trans-retinoic aci d
saﬁaﬁmn@ted@ﬂraz@kghﬁ &7 f 086i n&@ hBAEEPEPn and P 100ther

0est0geRiC QAands 0genie<hol BDRRSH irantiiorascil Aty esay be
agents, such as caonbretastatin or col chicine

dErinPat P¥Es 28nd °LHEIS prodrugs. It is al so possible to
cenmbi ne 1the -eampoungstof, iheppreseatainvenibphoaphhmide,

ra%ﬁ%&%?gntreati¥gsf§%ﬁ 2, chlorambucil, busulfan,
thiotepa, prednimustine, carmustine, lomustine,
semustine, steptozoctocin, decarpazine, —emozolomice,

procarbazine and hexamethylmelamine;

o platinum derivatives such as cisplatinum,
carboplatinum or oxaliplatinum;

. antikbiotic agents, in particular bleomycin,
mitomycin and dactinomycin;

® antimicrotubule agents, in particular vinblastine,
vincristine, vindesine, vinorelbine or taxolids
(paclitaxel and dccetaxel);

] antracyclins such as doxorubicin, daunorubicin,
idarubicin, epirubicin, mitoxantrone or loscxantrone;

. group I and II topoisomerases such as etoposide,
teniposide, amsacrine, irinotecan, topotecan and
tomudex;

. fluoropyrimidines such as 5-flucrouracile, UFT or

floxuridine;



15 treatnments may be adm ni stered simultaneously,

separately or seauentially. The treatnent will be

adapted by the physician to the patient to be treated.

Qo2 300/ HapE 781 PCT/ FR2005/001809 CLAPNB/FR2005/001809

Conpound with formula (1): Are N HN NN NH -NHR

1ell ARtQgiir Whighi1 SoueRl i susel ect@.@l frﬁmatbeytldlne,

group constltuted b Cl- . CB) al kyl kyl, ~_

CF2CERAL 1PFanyl oF €] ﬁén??lngubstlt %vaq I%ydﬁgiy ¢

and/iegualiogen and/or (Cl- C6)al kyl; R4 represents a

h droxyl 6&51 GA) al koxy, ggno }Qh(C1 Qg)alggh@gg@gt n,

or d|( &fkylan1no g?o up; represents a radical

setlyé@tr@@lﬁlreomr @ 109RS aR6-1'R6 pR@SFRs?f@ ‘/a) OR6 b) OR
o RS Rk Ri2 Fé%dr GfIQLefrﬁ'H S & £Y:ano,

hydroxy(Cl ) al kyl alkox Cl- C4)a|ky|hgro%p I

o a ((ﬂqalr@NWRsenem@W al RE-CSCONRTRE!

C%B%%@an(a@'éz) nNR?lQ}GR&x@frure(aCHZ) ntNR7ACGOQRS igidup; Recid,
represents a drogen atom a al kyl r .Qr

one 61 { e vap%§§ ISVER F or ﬂg Cé@ and ﬁ&%cggﬁlg and
defeisrrech cadndve, oraﬁembtm%dc Z@rtmg@t:%her to forma cycle

cgnt ai 'yn'%gvd‘stﬁl N, ddnks, CORRriSd NgoRbiftZstatin or
het er oat ons sel ecte fron1N and 0, said cycle

coRtaliiaiged deg ivadiaia 1avk S st a4y Dei ng
substituted wd hone ©fsdmiee Stl@S&abmlUEnéStho compounds of

|ndependentl sel ected from hal o en l,, 25
hal'Ggenat 8e ¢ C-PYERfaFRy 1% Hydf oXy{ CL )te%ﬁe)kaclnl%(tCl- satd

C4k@dﬂmadd§-Cﬂwaykylbe(GH@dmﬁﬁiﬁtemwda ténmultaneouslyf
buto ] qgf Y g%QUBent1§Zﬂ.gnd R&@CQﬂM@MGRI Iy pe

Feseént Substituent Sel&ct ed fromH, phe yI
@Iia@tt)e@l oyl theCcphysician to the patient to be treated.
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30 A4)al kyl -OH, (C3-C7)cycl oal kyl,

(C3-C7)cycl oal kyl - NH2, WD 2006/ 016067 82

PCT/ FR2005/ 001809 (d -4) al kyl - (C3-C7) cycl oal kyl
CrioNoled.015847CL- C6) al kyl, 502- pheny- ; pBE/FRZ08EF001809
represent a tert- butoxycarbonyl or benzyl oxycar bonyl
group; or R7 and R8 together wivsh the nitrogen atomto

5 which they are bonded constjtut an_ﬂzetldinyl,
pyrrolidinyl, PHiPEIdichylL=p %ﬁﬁ@ﬁi yI*'6r  mor phol i nyl

radi cal, said radical being unsubstltuted or

substi tuted one or i th a (Cil- Lalkyl,

(C1- 4)al kyl - O(C C6) | kyl or F group; 10 - Rg
represents a hydro d -C4)al kyl  group; -
Art represents HNphed§l gﬂ%up ﬁﬂ& %1unsubst|tuted

or substituted 1|to 5 tines with |n1lar or different

substituents sel Aeted froma hal ofen atom 15 or a

(Cl C4)al kyl, trifluoromethyl or (Cl-C4)al koxy group;
hepfesents 1, 2 or 3; - mrepresents 0, 1, 2 or 3.

2" Compound the%%?%%&. ). raccardi gcérpstg%@@ Ml cq-

char act érized resent atert tyI
ethy laloyy Iphetyt-@r oupsloandy or AFECPEpr ety la” or phenyl

r %‘{Ja'b%%llt%&le%‘:t ed +hr opar Q7 Q& ar ~Re1QRgen a)ar@ /A& b)(Cq -
d) e) and/or R5 represents a (CH2) nNR7R8,
c@ﬁmnﬂemé 25 CONR7R8, hydroxy(Cl-C4)al kyi or

(CH2) nN|37C@B§rgeeu&paQ§andimrcR@ Y epri€sent;s s Hopdr,ogemino,
at.om a t }r oup;
%/10 AF%T;@T%“eLgent S CPll\{arlyl%@r oué/qsu S{B:thtu}t)éleu W th

1—or 2 Egybstactreents 5 rdepehidait 198 lsalteast €6 From a 30
hal ogen atom or a (Cl- CA)aIkyI or Cl CA)aIkoxy group;

n, R7—and R8 being as deflne ou or UP'
aci d,\=as Rs. Wy 0
L K
d) E

- Ry represents a cyano, hYdrOXY(Cl—Cé)alkyl, (C1-~
Cglalkoxy(C1-Cglalkyl group or a (CHp)pNR7Rg, COzR7,

"(.TJ

CONHNR7Rg, CONR7Rg, CONRgORg, (CHp) nNR7CCRg or
(CHp ) nNR7COORg group;
- Rg represents =z hydrogen atom, 2 (Cl-Cdjyalkyl

group or one of the values given for R3;

- or Rz and Rg, as defined above, are ponded
together to form a cycle containing 4 to 7 chain l1inks
comprising 0 to 2 heterocatoms selected from N and C,
szid cycle containing 4 to 7 chain links optionally
being substituted with one or more substituents
independently selected from halogen, (C1-Cyglalkyl,
halogenated (C--Cgqglalkyl, hydroxy (C1-Cgq)alkyl, (C1-
Cgralkoxy (Cq1-Cyglalkyl, (CH2)pNR7Rg, or a tert-
butoxycarbonyl group;

- R7 and Rg each independently represent a
substituent selected from H, phenyl, (C7-Calalkyl, (C1-
Ca)alkyl-0H, (C3-Cy)cycloalkyl, (C3-C7)cyclecalkyl-NHz,
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WO 2006/ 016067 83 PCT/ FR2005/ 001809 3. Conpound
according to any one of the preceding d ains,
characterized in that R5 is selected from

( W2 polR7/B8.606@NR7R8 and ( CH2):NNR7COR8. #cT@eRRO0BA001809

according to any one cf the 5 preceding d ains,
cHanacyerilzed - (0 tagt) dvtclice likylt,he  fOI+6W e, f or mSG& (C1-

nen . chiral ; _ M c, o earjic in% fort-
stgér\ggik oﬁer;gb%rg'lg _e'nri%negg' n %%goen%nti osr’r%r;t; i

- hat: cixty das bepitilomal [benizy ltdyey csalbeatydd corourysdr at ed

farm and ih that Ad tsgephkenalipn i phtheifrormeal @om to
salt. 5. Synthesis intermediate for the preparation
15hofchpr othuey s aceor dbaeded ampnene tofed aits 2zediginyl,
c Cl er; i n,thatihtnhas the.dekloming genebabholinyl
f%?’rﬁﬁﬁals‘d&?g’q'w ?E{aé'(lllt%np%’ oﬁ%pli NN G R OBO
i AaRRiCER RL afi Art aPelagldef [Gfedd n oeSotSEar et 1 OF
26ubst4d tuBedSymchesi sndr eF ireels at et or thRe-psepakdtionC1-
of- pr tgpac g ong of Glajgws to 5,

ch r’ag%g?i ?go'l :%‘r?btd(ﬁgt Cit6?a%gas$/the folglcrlovviﬁrrg gener al

forml &9 ATING N NANHPEAIREER 390 10708 0C1254) kv
V\A%irgt&gRl and Art are as defined in any one of Cains

1°t0 6. 7. Synthesis.intermediate for th eparation
of profuéts Acedrdicng o ahy %éel?)iffcl a‘?ﬁ%gﬁl to g @\D s
20064016067 +84 RGT/HR2OOL 004809 to 5 times with similar
or different substituents selected from a halogen atom
or & (C1-Cz)alkyl, triflucrecmethyl or (Cp1-Czlalkoxy
group;
- n rapregsents 1, 2 or 3;
- m represents 0, 1, 2 or 3.
Z. Compound with formula (I) according to

Claim 1, characterized in that:
- Rq represents a tert-butyl, ethyl or phenyl group’

- and/or Arq represents a radical selected Ircm:

O R
)(RS ; § ; ; 0
© R © R, 0
a) 8 b) d) e)

- and/or Ry represents a (CHp)pNR7Rg, CONANR7Rg,
CONR7Rg, hydroxy(C1-Cgq)alkyl or (CHp)pNR7CORg group;

- and/or Rg represents a hydrogen atom or a methyl,
{CH2) pNR7Rg or hydroxymethyl group;

- and/or Arp represents an aryl group substituted

with 1 or 2 substituents independently selected from a
halogen atom or a (C1-Cy)alkyl or (C1-Cylalkoxy group;

- n, R7 and Rg being as defined above for a compound
with formula (I):;

as a base or addition salt with an acid, as well as in

the form of a hydrate or solvate.
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characterized in that it has the follow ng general
formula: e NAre S NH1CH in which Art is as
defined in any one of Clainms 1 to 3. 5 8. Synthesis

| pberRe/atgozecording to anywone of C apow/BRR0O0E/001809
characterized in that Ar2 is selected from phenyl,

2- WEthOXy@henyhom%c@hdd|%,’QﬁQﬁHﬁﬁV'to any one oI the
3, 5- di met hoxyphenyl , 3,4- di net hox

l, .
2p65§p P@ﬁoﬁﬁﬁﬂﬂsfzcb?ﬁﬁﬁt%fﬁév h¥8 % én 5 is selected

2 F4odi dREr opamyl, &MIR3RE- agicc HICG2d 289,
Synt hesi s i nternedi ate accor 0 5 9r.C @l_m th
6, characterized i1 Yhat R %1% el ect egéxﬁc om e(tE i

t ereicebutyl %\Mllpﬁenyharﬁstt@@lmﬁoc@% hat pjr%palsl n*@flathe
C?g@qggjcfjn\@a th . f.ormula (1) according to any one of
3, characterized in that a conpound with
t Re Ifd IC@WI@@} &fnula: N Ar2 KOS02 NNNHGCGNHR 1
136(1(:%@0 2@ in whi ch Rl and Ar2 are as defined for
reacted wt amne with formula Ar' 1IN -12

(IePIr)1 ?ll’?d\MJnncl’?nEr 'Sferlﬁéyﬁlsgglér‘ftso,&rl as defined for

(le)drdLh&dph_@lC@IhS%OIbn@ﬁ’lthxbr i f necessary, the group

%hﬁ qu glO QE?%”%Q\'@ﬁér§%§%9%@Eﬂ dﬁtﬁﬁarated
grou 55 reparing_a caonpound
f sl a 319 a@od?hﬁng%o %yoﬁﬁéo%ﬁléYallﬁs ?h?of?’m of a
chanacterized in that the following are reacted: (i) a
conmpound with for WO 2006/ 016067 -
pCT/FR200§/001§6@W%EFLSNJ( qﬁme %%r the preparation

of products according to any one of Claims 1 to 4,
characterized in that it has the following general

Ar
/L\ P s

SO, "N~ N7 “NH-C-NH-R,

|

CH, 0

formula:

in which Rq and Arp are as defined in one of Claims 1

to 4.
€. Synthesis intermediate for the preparation
of products according to any one oI claims 1 to 5,

characterized in that it has the following general

N7 Xy XX ATy
X

N~ N7 UNH-C-NH-R,

formula:

CH O

in which Ry and Arp are as defined in any one of Claims
1 tc 6.
7. Synthesis intermecdiate ZIor the preparaticn

of products =zccording to any cones of claims 1 to 6,
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RLp NNR-i in which RIO is a | eaving group such as:

(a) halogen, in particular d or Br, or (b)

alkyl-S(Om in which m=20, 1, or 2; in which RL1 is
NyS( 2088y oNBloBY, in 5 whichgRl2 = 0 or ferzpR2¢05)000809
amne with formula Ar'INH2 (I11) in which A--'I
repregentsiAet asnhdefjned for {d9) aehea peecvwsely Oéneral
Art; if necessary, the group Ar'1l of the conpound
obPal'téd‘is transforned into a group Art; 10 wherein

a) when R10 is a halogen or alkyl-S0)m in which m=

2, the reaction is carr 5ol vent,

preferably a polar sol vent: (|) flor exanpl e

t erahydrofuran, 15 di h i de or ethano
optionally in the presende ofNa tMde of an acid such

as hydrochloric acid; or (;_i) in dinethylsul phoxide

in the presence of aCkHtrong base such as tBuOK; 20 at

a tenperature in the range from anbi ent tenperature

tont !;}ﬁl&ﬁf !M &%ne%r @E'ﬁﬁ%e@f lt]h@n%obvlentof b) awhen1R1Q 3
is alkyl-S(0)m in whi m = 4q3the reag tion.s

carried ofit MAth ﬁﬁFP@ﬁlﬁr'ﬂﬂ%f%q § n@<thé ﬁﬁgtéﬁj any
sDaEe<HE 2@@¢m5255|ﬂfne&es§é@WaQQR¥%ﬁﬁ%e1ﬂun€¢@%n§12 is

n rou of co e beep _
trS %?ﬁed Eggm‘salts 5?3Have gg%%%hé%%é% %@y12 86
NbdcbanenphﬂohanacterlzeﬁAﬁTdﬂmﬂthqunhﬁﬁwhses a 3r4-
C?ERQHQQx%@PEn§9r”U'a (b 6a898£gh89h59y130 A aimdronc-6-

ddi tion sal said npound with a 3, 5-
phad AEEBOENEAL | y acc@pﬁaﬁF@héEraphﬁpyé hydr 3@ or a

sl ¥at erefnsaid. conmpound MAth fornula (I) 13.

Phar maceuti ca i tion, ract in_th

conprlsesga co ggﬁg%ﬁffﬁ 35“ %Fﬁu %F) a%%%rgﬁﬁg&to .

aRyadfie Bf CraiAbaint o8, E?aéacbﬁéFﬁﬁeeu%PcaFTﬁt 18
yd 0 067 86

e PRo00 ] 01eb" 85 vats oF "kl d”conpound. - anc

| east onelOpharnﬁééG?ﬁ@alf?fadﬁﬁiﬁ%ﬁﬂﬂéie%C|EP@ﬁPhnd with

formula (I) according tc any one of Claims 1 to 3,

characterized in that a compound with the following

Ar
NI N 2 an
/L\ P N

SO, N7 N7 TNH-C-NH-R,

CH, Q

Tormula:

in which Ry and Arp are as defined for (I), is reacted
with an amine with formula Ar'{NHp (III} in which Ar'j
represents Arq, as defined for (I) or a precursor of
Ar1; 1f necessary, the group Ar', of the compound

obtained is transformed intc a group Ari.

Zi. Process for preparing z compound with
formula (I) according to any one of claims 1 to 3,
characterized in that the following are reacted:

(1) & compound with formula:
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14. Use of a compound with formula (lI) according to
any one of Clains 1 co 3, for the 5 preparation of a
medi cament for the treatnent and prevention of
digee29es /0aded or exacerbated by cell pco/FReoasy/o01809
15. Use according to Claim114 for the prevention and
treatnent of | eukaem | Ahd 10 netastatic
solid tunours, carci ancers. ()

Phar maceuti cal conpo ding to T aim13,
characterized in Rfyat er Rontains one (or

nore) other anticancer active principle(s).

in which Rpg 1s & leaving group such as: {(a] halogen,

in particular C; or Br, or (b} alkyl-5(0)m- in which
m= 0, 1, or 2; in which Ry is NHC(=R1p)-NH-Rj, in
which R12 = 0 or §; and

(ii) an amine with formula Ar'(NH, {(III} in which
Lr'q represents Ary as defined for (I) or a precurscr
of Ari; if necessary, the group Ar'y of the compound
cbtained s transformed into a group Ari;
wherein

a) when R1g 1s a halcgen or alkyZ-5(0)m- in
which m = 2, the reaction is carried out in a solvent,
preferably a polar sclvent:

(1) for example terahvdrcfuran,
dimethylsulphoxide or ethanol, optionally in  the
presence of a trace of an acid such as hydrochloric
acid; or

(1i) in dimethylsulphoxide in the presence oI a
strong base such as tBuOK;
at a temperature in the rance from ambient temperature

to the reflux temperature cof the solvent;
b) when Rig is alkyl-S(0)m- in which m = 0 or 1, the

reaction is carried cut with melten Ar'qNHs (1II) in

“he mclten state at 200°C;
if necessary, the amine functions present in the Ar'j

group of compound (III1} have been transformed into
salts cr have bheen protected.

12. Medicament, characterized in that it
comprises a compound with formula (I) according <TO
Claim 1 or Claim 2, or an addition salt of said
compound with a pharmaceutically acceptable acid, or a
hydrate or a solvate of said compcund with formula (I).

13. Pharmaceutical compesition,
characterized in that it comprises a compound with
formula (I) according to any one of Claims 1 to 3, or a

pharmaceutically acceptable salt, a hydrate or a
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solvate of said compound, and at least cne
pharmaceutically acceptable excipient.

14. Use of a compound with formula (1)
according to any one of Claims 1 =zo 3, for the
preparation of a medicament for the treatment and
prevention of diseases caused or exacerbated by cell
prcliferation.

15. Use according to Claim 14 for the
prevention and treatment of IJleukaemias, primary and
metastatic solid tumours, carcinomas and cancers.

l6. Pharmaceutical compositicn according to
Claim 13, characterized in that it further contains one

(cr more) other anticancer active principle(s).



