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WD 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
sicp\ero0d AiTrep&leri vati ves, to ftheir pr epm/quwaw
their therapeutic application. Conpounds derived from
mm-zmm:manzn dmxvma\zmeen BHBEEARAEEONn THEREOF,

E%{La plications WO 01/55 147 and WD
W andéﬁ 3 European and United States

patents EP-B-790 997 and US 5 733 913 respectively.

Those conppunds A8 10f jpRaheAUnal S8tk tégatddido(2, 3~
ceI I uI ar proliferation disorders. In a first as ect

ng ndéﬁfwaﬁwﬁrcoﬁf&em@léor%%ﬁﬁ%a Qi anhd to
:‘;cgfemhﬂ aal'(éﬁapeﬁ[l‘izlcNa fi\b@«ti\&bhj | NHR Are O in
1 C IS Se romt roup._.con N o
(01 06) CI&H?L“K 8?)r @Idoafﬁ ,1% F@%{%‘&? ée]r’ro;gfxp%n%ldme
B@eaubstdémleﬂbmdt h hydr oxyhtandabwhaﬂogerpatent

%%%(1%4{) tﬁlonsO(s) %d(ybﬁ-/g ﬂeéﬁ&t Se@ B%9088Ylo11 and in

am no Cl-c4 | am no or

HUICPE4) a¢rk<§'l Hﬁﬂﬁ@dglﬁ&@ﬁesArEPai?%'pﬁf%s@ﬁrg 49PadPdaland US
sel eﬁﬁd Eﬁ?m résﬁ@cfl\fe@ [\ 67TRBsBS cdRpRindsO Grdd of

MTZ% ajiﬂ;dr oXyEC1- J(‘5)11) altﬁﬂa RSQ?CI c:elluE25 re%reoslen%erée‘tlon
CR)sad ey .0l - O6) al kyl group, or a (CH2)nNR7R8, CO2R7,

CONHNRY CONR7RR8 RS NR
(CHQ)nNRgabOR% QEOES%ON %g%%ﬁog}%%gl E@ggént invention

RCHFER2GOS/OQX809ls with formula

N7 XY Aty

AL ®

N~ N7 TNH-C-NH-R,

| |

Ar, 0

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

Cglalkyl, (C3-C7)cycloalkyl, CHpCORy4, phenyl or phenyl
substituted with hydroxyl and/or halogen and/or (Cjy-
Cglalkyl;

- R4 represents a hydroxyl, (C1-Cgq)alkoxny, amino,
(C1-Cglalkylamino or di(Cq-Cy4)alkylamino group;

- Arq represents a radical selected from:

. .
o R, 6 R, R,
/%/Rs; jgz : O ; 0:
0 0—r ot/ o}
2) R, b) 6 o R, d) R, &) R,

- R5 represents a cyano, hydroxy(Cl-C4)alkyl or (Ci-
C6)alkoxy({Cl-Cé6}lalkyl group, or a (CHZ2)nNR7RS, CO2R7,
CONHNR7RS, CONR7RS, CONRBORO9, _(CH2) nNR7CORE,
(CH2) nNR7COORB group:
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- R6 represents a hydrogen atom a (Cl-C4)al-kyl group
or one of the values given for R5; or R5 and R6, as

defi ned above, are bonded together to forma cycle
Won24i06/00.6067% 7 chain |inkg 5 conpri $IOR FRAAHEY 001809
het eroat ons selected fromN and O, sal d cycle

cont aifsi nFepresentéhaidn Im’rﬂ@%?@h Ty e ffg—Caralkyl

%&%%&J b:jﬂ %gllevwcmt@ﬂf mfjHldeH | Sehstidviend 5 .

I haepenaen Yy S ecl e rom nal.o a

Ral og&fFat & (@“%4)%$kylashy Pox % t(%%oé{ﬁkw I>(/ecl bgrded
EH@Q’%Q—#gQﬂjgyE CQQH%HH%%H%iné”4atbeﬁtthaln links

but’oxycar bon rou and R8 each 'n@{f %ndentl\lly d
ﬁ@a\p@@ﬁmga sG@statbéﬁ?rgérC@BFedSﬂ%% rom N7and O,

@%%I%?%?bk?',ﬁdﬂﬂalﬂﬁd@|My|t6fr7(Gﬁa@ﬁ)cythbalb@tlonally

CyCl Oa

%8fqgﬂ Q@ tt%%L%ﬁ)c 6ﬁ%h|k9Pe CP%%ﬁﬂﬁée d&%@tltuents
H@ﬂde@ﬁclysozs%@ﬁ pd RELATY) al@8bOPERr eselftl T 4)drkyls

l%tl@@é@z%*é@yl (Qf - bgmaykg&ycarm@@wxg(oyp%palRﬁand (Cq1-

R8 .t Qget her Wlt nitro which th ar

b6 G IStk ]'QWJHZ eti gﬁﬂﬁﬁmﬁ%g%yr rofl di ngly tert-
%h%%rﬁyﬁﬂagﬂonyﬂ Qﬁrb RE Y og mor phol i nyl ragl cal, said
radic e unsubst e e a
more fmes 2t h & (c1é%g§‘ |k9§dez%9§é%4§%| lo@%féent
GODECLLOEAl kyEeéﬁCF;egir oUpZOoRy rpresEn T4 Ef‘]%ﬂélft"iagen

@H?@lqkr 1acud - Q@ Ck;Wc c%%ag! 10§D, A(¢3¥©PT@§@D©§lEyl NH;_,

| stjtuted t1tut
p§elg)ét4| %@ii& K ﬁ%l% I‘%iYPC tﬁﬁbf]lf'f gr:n ﬂ%ggﬁ%’luegt 2902 (€1~

seheatked farain sohadrogeyl at By mayd @l xad)calskyt a tert-

trifl uoronet hyI or (A-C4)al koxy 30 é:]r oug
PESCEYEREPORY 12 G PPN AN LBHRTEMEY B, IHSUD or 3. The
conpowmdsEwi ehdf d%gmltagéltﬁeﬂmw@@ﬁrpﬁh% Ioiler o@Fn mpLem to

a trjcal carbon ato Thus ey. may__35 1

f“’%’é or fHIFY endffi onrd %ﬁj dia l’%Sécrllejz%}llts,omars §%ﬁdlr{&l
eyantildmeny,l ,di psperédisgier spamlrahenylm & umegrpholinyl
'%‘&'ﬁ%ﬁng f%ﬂ&c m.xpures falde Mg hinghbgpseoracel  or

su st&@% ed one or more times with a (Ci-Cglalkyl, (Ci-

Cq)alkyl-OH, COO{Cy1-Cglalkyl or F group;

- Rg represents a hydrogen atom oOr a (Cl-C4)alkyl
group;

- Arz2 represents a phenyl group which is
unsubstituted or substituted 1 to 5 times with similar
or different substituents selected from a halogen atom
and a (Cl-C4)alkyl, trifluoromethyl or {Cl-C4)alkoxy
group;

- n represents 1, 2 or 3;

- m represents 0, 1, 2 or 3.

The compounds with formula (I) may comprise one
or more asymmetrical carbon atoms. Thus, they may
exist in the form of enantiomers or diastereolsomers.
Said enantiomers, diastereoisomers and their mixtures
including racemic mixtures fall within the scope of the

invention.
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WD 2006/ 016067 3 PCT/ FR2005/ 001809 The conmpounds wi th
formula (I) may exist as bases or as addition salts

with acids. Wien conpounds wth formula cQnprj se

WO R0QE/@1EMER i ons, for exadnple carbo® F&/@'RZOOS/OMSOQ
sul phoni c or phosphonlc said acid 5 functions may, be
transf or ke | noopsants usi by Heweautad  (Idr niaddigFbat 2s

palks: cﬁ@'gsaggﬁ%£98n3§lﬁ%sfahtHMé&H@s t h@hseoperifounds

e i nvention dition salts with CI s or. bases

a’rléh adosrmtageodd)y PPBRAIEE whERS prafT T9RF 1d°F
accaphabl e ash 19& b@&@@hbﬁaﬁeahjVﬁhgsph@mlsalBaldfac1d
ot her .aci ds or s for. use,, f.or exanp ,#g u!sf.]ng P)ases fo

BUFRERG TR | S61 AEPRG TOSMBSuNdS i TR T or R (
&osm faddit b hisaltlhe schpedofddieiiomvemlion. fFhé within
rrpounds W for lJ), may also exist 15 in the
%g’e S&O%yoorftatlces on élc% nanely in the form of
associ at iTives @rdda('mmrhatslaéﬁ§ wiiRhondcdfsSnoPe RARFS are

'ggi]v%(ﬁ@a cﬁ.{sl"y}th ap §%E\é%@tﬂ Sai i iy dr at %ﬁia&m@ceutlcally
SO

vates al so in the scope of the nventlgjeS of

BFE 31T n@cﬂgﬁnso%apésﬁﬁe FOPPBR g éanithgs ©9
Wt ddieicont exdsof toe u@eemfbmn exanpdleggem agrwomfying

fl hi b i |
GO S A shr OPRT A ed’ Sl ural el 4 |t o 2L
grigiin e fsoidmpeoly droupsvenlyide- cited as 25

exanpl es: TH%t B OSLEM' ’wﬁ:'horPch‘Ihulé‘ b(lit)"ma},n a@BbWemst
hexyl , F - met

1- et
|ﬁﬂ[ﬁhqnﬁggm oﬁ hy@Fﬁ%?ﬁyPétﬁ?ﬁvafeﬁetﬁﬁ%ﬁ |fﬁ the form

?ﬂ“ﬁ%?%&&&ﬂi@ﬂ@ BEtg%hﬁﬂﬁﬂnldhéhwﬂmmthythmpybrelf?ter
i met hyl pr op i met y thy

H%%/I W%thllretf‘]yIB b‘l E 4- rretSE?/‘Ll penty ayé1@51- and
@dﬁﬁdﬂédnﬂbﬁq ﬂaﬁ&chimhhwltm&y$qoge39ﬁlh@@hym%@@§+on

2,2-d t-hyl b t ;i
di met Ih;/rﬁslf}{ fg]ﬁﬁ“’%‘? ?%IEEE %?gp;ﬁlhje %cﬁ’l??w:mg meanings

twditrngitrh ydhysy o:pantez’it evhythe wﬁmb%pw 1-ethyl -2 35

et hy'aﬁrﬂ ?zbgeﬁ %tt|?)Yr{ bUS yle i u@rableyl bifiVbride, bromine or
nethyl ex 2- met hyl hexyl , 3- nethylhexyl 4-

ehé&ﬂmr 5- met hyl hexyl , 1, 1-di et hyl pentyl , 1, 2-
- an alkyl group: a linear or branched saturated

aliphatic group. The following groups may be cited as
examples: methyl, ethyl, n-propyl, n-butyl, n-pentyl,
n-hexyl, n-heptyl, l-methylethyl, 1-methylpropyl, 2-
methylpropyl, 1,1-dimethylethyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, i,2-
dimethylpropyl, 2,2-dimethylpropyl, l-methylpentyl, 2-
methylpentyl, 3-methylpentyl, 4-methylpentyl, i,1-
dimethylbutyl, 1,2-dimethylbutyl, i,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-
dimethylbutyl, 1,1, 2-trimethylpropyl, i,2,2-
trimethylpropyl, l-ethyl-1l-methylpropyl, l-ethyl-2-
methylpropyl, l-ethylbutyl, 2-ethylbutyl, 1-
methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-
methylhexyl, 5-methylhexyl, 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, 1, 3-di et hyl pentyl,

1, 4-di net hyl pentyl, 2, 2-di net hyl pentyl,

2, 3-di et hyl pentyl, 2,4 WO 2006/ 016067 4

WCT2PREF056067809 di net hyl péntyl, 3, 3- ammpaépfpyﬂm
3, 4-di net hyl pentyl, 4, 4- dlnethylpent I
ameﬁhyﬂ.pmtwl,m&,yis dimat ey L pen et hbeérWlmethylpentyl
% § ézhékﬁ&ﬁ%&é:&é‘r‘ 12,3, pUklimhideh it 1,1,3-

tri t.ri met hyl butyl ,
pramsthyiReth Irbutyl i ? 2 3 imatra Witlpr opyl, 1r2/3°
%rgﬁlﬁxlhglﬁéﬂw % |2be: hlyl nent, )B'-tr&;ne&hml%mﬂdﬁl%/, ] 2,2,3-

FameLnyAL uty e uty -
iré’t“ﬁ%i“yé Hétb’llrw but yl 2 3. SriTE tﬁr@tﬂﬁ% gum 1,1,2,2
Zeekhmbtﬁyﬁp&bﬂyht}ltyl 1- athympénsylo ITBIMTbﬂalgdsntyl 3-

- 1- _
ERHEE§yE¥§hyI) Zlnethgxpro%gaHyﬂﬁdﬁy%loaIkyl Sﬁﬁﬂi 2

mgchypbopyll, cycl oBukhyl-dyaieshariop tyﬂoyclohe@yﬁthyl 1~

¥Eh ?%F%%h’ b'Cy@L%k%g%~%LH%Q |000ty|2 -ethyl-3-
2] oct bi c cIo

aa*a HaR Oy Thr of SpYeay ABREBhnd vt LTS OriF LRy )Py, 1-

3@?&@@3@Q%ﬂyyuh t@&mdﬁhyMpﬁnpme ch nay be cited a{e

efi ned as represent ert

et hyl Zor Sﬁ% Egﬁéup gr%%%lor A?%Lré%r %nt Cg%ﬁ%bUtyl
tgduoabn$guected from cyelol@®@REl, RS ~ R O OCMQ#QQﬂﬁﬁyl

ggﬁ%§i§95 }g%%% Cn)gﬁﬁéﬁk%%@HR7R%ﬁN g7g§§d&ctyl

Qscycé@dﬁeﬁ Qécﬁépﬁes %ﬁ%P?WHTogen atom or a net hyl
(CH2) nNR7R8 or hydroxynet hyl group; - and/or Ar2
represents an aryl group substitut th 1l.0r 2 .
substltugﬁﬁge enf@ Pyngélecvéggfro v g 8 W
atemrdenae( Ghi€H4) aIHeyI 1D‘Ve1(1€ieﬁ)4)vailkdxymgyom gbtedn are
nd R ing .as defi ned above for a conpound
akgﬁnﬁorﬁﬁla Eﬁ “%hs base qr as q&l d t| n s rou
With 84 2&Pde &ﬁéfs A 5 i ot ? B

and/cr Arq represents a radlcal selected from

QA(QEQUQD

- and/or Ry represents a (CHZ)DNR7R8, CONHNR7R8,
CONR7Rg, hydroxy(C1-Cq)alkyl or (CHp)nNR7CORg group;
- and/or R6 represents a hydrogen atom cor 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-C4)alkyl or (Cl-C4d}alkoxry group;
- n, m, Ry and Rg being as defined above for a
compound with formula (I):

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

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

(CH3) ,NR7Rg, CONR7Rg and (CHp)nNR7CORg,
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The products of the invention will 35 advant ageo'usl y
have a substituent R5 selected from (CH2)nNR7R8

CONR7R8 and ( CH2) nNR7CORS. V\D 2006/ 016067

WOT 2REJO3/606809 A product 5 n accor daf&d /qur@msog
i nvention may be present in a non chiral or racem.c

form or énrpuddect i AnoRECOrERESISs gfh ofhenifeRagicy may

al ”%)h Rt anal +yceei tnfblm 0l wateid-hed
O i o 2 g oh t.o%a%

m an in r
an onal FtelfﬁOéS%‘@é‘nd’%s’ﬁ@}é/ich?ﬂe e i Ha&‘%ﬁé’%‘Fné +t
e t%ﬁﬁfaaltld\prb@flxsyﬂbﬁeswwanédrmdlhgﬁmtm¢dmf and
pr éparin ts jn.accordance.wt e first aspect
Yp tﬁ%\f&‘ﬁlyo es]aﬂata}? ?lﬁedoa},\éésg%%% ng the 10
foI I owi ngrgemesabohdr mlp@ct\, Arlee  NnTERNLRONQOQCRMNR the

Ic g Are delfiaed apélé/& '
Iprez?atrhl ré) aspe\c/:}lln t mvenéf:r onﬁg:tgenl?ger ns the =

PrEFRTETID P 0P At &1 A diPRE M S GO AN EBOWitE Sttheaspect

fjd st apd secrnd @gpect saf gt heirddwmaiddacedhavhagihbe the
foll ow ng gener al formuila: \ Ar 2 NS NNNHil-N+RI

&R 1OWINS WRNGFFH EHd"W 3 are as defined above. 20 In
a fourth aspect, the invention concerns the

preparation of interprdi ates i ccordance wth the
first, second and p , having the(ol | ow ng
general formula: i {1S MIN N 1 CH3 25 in which Are
is as defined ab? g. N N NH-C-NH-R,

CH, O

in which R; and Ar, are as defined above.

Iin a third aspect, the invention concerns the
preparation of intermediates in accordance with the
first and second aspect of the invention, having the

following general formula:

in which Rl and Ar2 are as defined above.
In a fourth aspect, the invention concerns the

preparation of intermediates in accordance with the
first, second and third aspect, having the following

general formula:
Ar,

CH,

in which Ar, is as defined above.
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WO 2006/ 016067 6 PCT/ FR2005/ 001809 Synthesis

intermedi ates in accordance with the second to fourth
aspects of the invention conprise a substituent t

wol 8006d Oflédibhenyl , 2- net héxyphenyl , PCT/FR2005/001809
2, 6-di chl orophenyl , 3 5- dlnethoxyphenyl 3,45

di met hoxyiphemesi bntebredbpheAylin Adrerparce with the
%EE%>Qphgﬁykod%fkc%ﬁﬁeefQpnﬁ@Y£h@nQﬁ$éﬁtlon comprise a

['or ophenyl”. Synthesi's i nternedi ates in accordance

WD tiffalerse bR Sfd eCkiSSd BSRcPREBY Lt hef T YaHreny L,
Qor@prdlﬁﬁll%rc%éiﬂStltuentBRi -seheehedybhenyathyl ,  3,4-

tertl but an phenyl ccord nce MAth th _
unds ’téndf n‘ay be %r éapraomo 6
wlrag:o@kmrqﬂess whi cﬁw4-rcﬁcd‘rﬂamacmle&rn§zled int the 3/,2-
foII re reacted 15 (i) a conpound with fornula
%ﬁ 'i i RLO NNRIL1 in which Riois

IeaV| ng qmmmwcﬁh astetapdharegern mcccbe@%n%%l yitey the

%le:a%rncprai(lg) tfﬂlk_éd §é|93€“ts i Waheh MAventionl, compZise a
n whic

éh’é’s(tl%‘aueéﬁ' aﬁ‘llnesﬁ/llﬁ‘ﬁt’?@'r nﬁFSmArEEWé' (ﬁef'ljt;'l%\ %?chand
@PeiPFepresents Arl as dealned forpél) or a precursor

0 if a at t r

obt ai ned “i's pafacr%doal’ ecoﬁ;aQCgL;;Hl?ou y Areir{]cbcg‘?vweer‘?ﬂ%m%ds
ws tdn hizh1ogela ok Tal kply- S@n@mepamam|gﬁlnq1a proggss which
1%a9:th ?l\dtseﬁaféd %q'% OUf 54 ntﬁe SPLVERMing PLLE erabtyea:

ol ar sol vent or exa e terahydrofuran
dIﬂEtthSMﬁﬂﬂﬁ@RR?Qﬁ Wiy tonaIIy in the 30

presence of a trace as hydrochloric

acid; or (ii) in di thl ulph X|de i neitdye presence of

a strong base such

in which R;o is a leaving group such as: (a) halogen, in
particular Cl or Br or (b) alkyl-8{O)m-, in which m =
0, 1, or 2; Ry1 is NHC{=Riy)-NH-R;, in which Ri;; = O or S;

and
(ii}) an amine with formula Ar'jNHy (III), in which

Br', represents Arjy as defined for (I) or &a precursor
of Arq; if appropriate, the group Ar'j in the compound
obtained is transformed into a group Arj.

When Ry is a halogen or alkyl-S(O)m- in which
m = 2, the reaction 1is carried out 1in a solvent,
preferably a polar solvent:

(1) for example terahydrofuran,
dimethylsulphoxide o©r ethanol, optionally 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 tBuOK:

at a temperature in the range from ambient

temperature to the reflux temperature of the solvent.
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at a tenperature in the range from anbient 35

tenperature to the reflux tenperature of the solvent.

WO 2006/ 016067 7 PCT/ FR2005/ 001809 Wen Rio is

WOk PI0OS/OLAO6 which m= 0 dr 1, the ré’&%f&’ﬁ"r%/c‘z?ew"g
carried out with nolten Ar’ 1NHQ (rrr), preferablg

a t enper &there Rioosiss talRPHCS (R Eh ifb Watepy8 = 50| pr 1s
apr opedat eont h@yamb@e fanei ednsowtr eseni moltﬁ@ Ar'n NHp

group of conpound (111) nmay have been_ transf
ﬂﬂd)SMHﬁﬁﬁﬁr%ﬁﬁﬁr%&eab%%ﬁpEFGFEE?e& °Fffe e 2§H%§T With

PleGdt$alysteans a group a), b), c¢), d) or e) as

defined ahove f NELE
Sety et Sove Loret el il ol X ggé“wgntﬁe@%m in
Fhecurisor s 087 R8P an@for REDAME cobblihds ™At h EFEMIBEE™
%I sa) %) él‘PrCﬁp [&d s Using, 4 %a?@%%@é' Bgeﬁr%i‘@@@&ted

Ut opean = pat ent
Uni t ed Stﬁtesstmeﬁﬂﬂl@r@SJMI?éS“@al@s a5 948%er iFed P’

kﬂ Sc e b@h?P@sscﬂgkgnédcc§gbv§CEEbrCHQ@H%Hﬁdggg?ich
|

e Ltcasa it RERPROEEs 60 T T Caran R R e

20 oSN e u s NS N I\RSNF&nd(—EEZRGU R NCO Ail nCPBA O

N\ \ ~2 el MS NN 1 NHR N o

(11)  SRPROMRES orope &@ﬁhf% Iﬂ%ﬁg%ﬂﬂa é}éﬁ red

en20|c aci d
fuzrimg a t(Hd | Jorsrmes tkimanwn roroprephr ede sbipad nglIP(ndWFOPean
’i\g%téﬁ? s framdhe £of regponding n'tﬁﬁpteﬁonp@w}@és patent

2 (I by reduction either é % ag aci d
Mﬁﬁﬂnﬁ|W§3rﬁﬂ%wé§ém§§?ﬁl%¢ﬁe%%lS 8 ﬁeaé EORYor
powdered zinc, or (ii) usgwedNydrogen in the presence

COQEt COOEt N CH,OH
DEETNS S @t D
S
Mes)\w J\ Mes” N~ TNH,
CHO  Ar -CH,CN/K,CO, ou NaH X
/l\ //L\

cl  MeS di
HO ou
Ar!
R,NCO AN mCPBA N Xy R
SR ¢
/l\ { N
el Mes NH-CNHR MeS” N7 "N” TNHCONHR,

mCPBA: meta-chloroperbenzoic acid.

Amines with formula (III) are known or prepared
using known methods from the corresponding nitro
compounds Ar' N0y (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 presence

of a catalyst such as Pd/C.
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of a catalyst such as Pd/C. WD 2006/ 016067 8

PCT/ FR2005/ 001809 Conpounds with fornula (1V) are

known or prepared using known nethods. Thus

Wonpboe/bigoanzodi oxol es noAosubsti tut @gT/ﬁ'ﬁQQﬁé/@OlBOQ

position by a R5 = methoxycarbonyl group may 5 be

preparedcbmpfoﬁeldagctlmmf frethyladi dHVOr oaxed at ENEHN  ©F
-nitro- catechol 4 nltr kg)%{gzene l,2-diol).

Erﬁrp(arr& A1 UsIndh TRk 81564 Gem di substituted in the 2-

posi ti on Timus, béme‘pmebf 3rbercoddanetedi menosubstituted

Phardmzie, 2093tibB b¥) « By 1 hythbeyastrbonyof g&lyl may
10 di brononal onate on 4- nltrocat echo!L
@¢-mnagﬁng¢éhg the- qgquq of methyl dichlorcacetate on

E ‘Pﬂ ttrr%—%a%e%ﬂmdrPr—lnfl:ﬁlﬁ;f&ﬁi&rm(-i]n,@—dmlb)st ituted in

2- or_ 3-, posi_tions Prepasgd
u3| ng the Wét%]de%cﬁ‘?rtféﬂﬁl ]geﬁ ntr\%(:rna%r!aly % pat ent .ln
e01/2021p<5§1tibﬂmnﬂayn t}:reocatreph@rled oiNUSIPRPRFDMAE with

@gﬁ]C&l ag&%grnggloﬂﬁ 3-17 by the actlon of ethyl

ehzof uran-'5- am ne 1S descr.i be% em1,2-
Mmbrdﬂumalamﬂﬁs oR14- 9@5rg¢gtegﬁpi 3(4- -nitr enzene

%g%zqdl oxi n-6-amne is described in J. Og. Chem, 20

59 (4) 754 757 AH- 1, 3- benzodi 0 ne is
descri bed it e ‘I‘#é? Tt g gb 10)5111%%13 449. .
Pémmmmﬂmﬁsmud:ﬂn%sZT hege Pd'GSEPPEaEéIOPﬁ Wittt hRg 2nd Re

Advanc ani c em str 5 Editd 4 20Qa crh%@lﬁ in
W158§§90 [1%%1 “Used ra%tg orrﬁttﬁ{b R5 and/ or 25

Rﬁltgarm:ma:bnmums Wtﬁlf’ﬁﬁﬁuﬁa7( Ipem depetieh Hef oreRoL
cﬂsxﬁﬁ.ééuhﬁﬁga ?ornu §ﬁ f@éﬁ@ﬁé@%af@oﬁ@[ t he

conpoun R5 and/ or.

conpoundsl mi 1#Eh ¥ &F o a@g?ﬂé%’ﬁa%goalﬂén?r anst orcwsc]flbed
abt ai i _novgkq.conpeatnds wittdvd,or nlia (1966ap7§ing 4Hel, 3-
desired 30 S bstjtuents RS and/]%dRG Th&ls ép§ gr @48m . ,

Crl

RENZ QMR RN HRI MR ed T o “Prepare conpounds ,
fioroal a 59 V) 4@r (754+AS5Whi chERS, Srepnesdhesin-cogmine 1S

CO'% ¢ i gGONRBOIRD on ChiBRIRS .
?%‘bﬁa ng e ﬁ%ﬁ% 192 knovvn | nt he art. .y in
Starting Kmawma m@ﬁb@dﬁd \ﬁqthoﬁ‘ml 4hppg) grescrive
March’s Advanced Organic Chemistry, 5th Edition, 2005,

ISBN 0471585890 can be used to transform the Rg and/or
Rg group of compounds with formula (IV), depending on
the substituents desired Rg and/or Rg for the compounds
with formula (I). Group Rg and/or Rg in compounds with

formula (I) may also be transformed to obtain novel

compounds with formula (I) carrying the desired
substituents Rg and/or Rg.
Thus, the group Ry = COpMe can be used to

prepare compounds with formula (IV) or {(I) in which Rb5
represents a COZH, CN, CH20H, CONR7R8. CONHNRTRS,
CONRSORY or CH2NR7R8 group using methods which are
known in the art. '

Starting from a compound with formula (IV) or
(I) comprising a group Rg = (CHz)a—OH, in which n = 1,
2, or 3, a compound with formula (IV) or (I) can be
prepared in which Rg = mesyloxymethyl by the action cf
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(1) conmprising a group R5 = (CH2)"-OH, in which n =1,

2, or 3, a conpound with formula (1V) or (1) can be
prepared in which R5 = nmesyl oxynet hyl by the action of
WO 2006/016067 9 PCT/ FR2005/ 601809 nes;PFTdﬁP@PfJéé 001809
foll owed by a conmpound with formula (I1V) or (1)

whisgh RShtor CBRNRTRSL bywedhe katt BoncemPoRNR7 REL tIR7 féawula
R8vbeidg as) dafi neeidlor RGO OLOHSNRIRY biyorthe aa¢t)ons of

unds the inventio t ed :
EQE@%& }n’?ngpﬁscgﬁjy %ur% :&Se?r%glre?)rrﬁép gohﬂguhag with
preraned (using resol uti on met hods whi ch are known to

t he skllled per so u a ystallization b g

salts wi th ciﬁ‘?%‘?o‘g@é%t gf %Ihel sl%e%tlpo%s?ﬁ?eg{ig&g]eg in
Rhepar fceipofads ;i nopttos danceuic hisheeraveryi ophén be
their optically pure f S et I £
EFSPeo&%‘ec.%. cgsynet es"gé{grrrg h@gh@@é :F%l?mt%ggr a}érrl]?vén °
teehrilgudsdispays anchisugh mfas%r:v'%@lhé?at%% BY o iRt ng

géﬂé&e LRYRNLLRD MRy be.separat ed by sf owbag ddssible to
I astereoi soners, separating them tggﬁe e Eﬁ osi ng.the
t

PASPRECO| SYTRADYS udsf IACEH ELRRT oM nyggtion” in
Qﬁ@a&lOneptﬁabhyﬁpurpua@tlVﬁopmoduws1n@nzwmammmtr1c or

chni ques e d
§g§§re:'9g%€ﬁ: elé:hnlS ls)ner%f;sebe ULt ?ﬁg’? |en g'lato raphic

2@ cthins cuesedi5img E}Mlnﬂbrgha%cenﬁuﬁ’rhe&?nd the prOdUCtS
%SOlgﬁéonsi VQ?PP%NV|Q%1 ndb§0n55e§€9b¥gﬁk Q%?Slkbrmlng
S

e conpoun e invention ma ared h
A =S T ROPOIRRIET 5,5 SAPTERBINTN R0  SIeh cBPSBRBPSWRAI &he

BRERMEIRA Jhe9Rt hesise £25 | nteasedrabesomblenceintde its
resol yti on of mneS\gthformJl

nantioners of
CPROF 16MediiGd %é’r ecBPSEr s 335V Fray PHHE Sarried o
lﬂ&lclmgallqm@\m metyhodsl sdhebéol benidng ex&mplwes deguriamental
ratio r int di apgsyaldciude th
%’poun &n nﬂeacc%lr%%%éeﬂlggob lﬁsr&ﬁe m@éntl on. uTﬁese ose
elxaﬂplIS§§darJen noEnphiilemeg SanRaemat 891 eppdt fesolutions,

'th%swque%r ther Resentydhventi 0(”198 irhe exanpl es use

he foll om ng abbrevi ations: .M 1Cng poi nt Bol
tert butG&VtaFﬁgﬁ?Pnds cf the lnven n’ may a be

prepared 1in a form which 1is enriched in one

zymatic

sterecisomer while preparing the synthesis
intermediates. Hence, the resolution of enantiomers of
amines with formula (III) or nitro precursors (IV} may
be carried out using known methods.

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

The examples use the following abbreviations:

MP: melting point

Boc: tert-butoxycarbonyl

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

THE: tétrahydrofuran

AT: ambient temperature

DCM: dichloromethane
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35 BOP: benzotriazol -1 -yl oxytris(di met hyl am no)
phosphoni um hexaf | uor ophosphate. THF: tetrahydrofuran
AT: anbient tenperature DCM dichl oronmethane WO

WOOOOEEOEB0EY PCT/ FR2005/ 004809  MeOH: PRdYAER#A0S/001809
DCCl : di cycl ohexyl carbodii m de

DI PEA: di Me@pr-ometdtandlani ne KHSO4 /| K2SO4: 5%
sol ution ﬁcﬁk@@ﬁﬁxﬁgggrwﬂ%car bonyl Proton
es

nucl ear ma%netic” onance (NMR) spectra were

r ecor ded DHPEFOCLINICRIORIL B MBL 1% DVBO d6,  unl ess

ot her wi sgHaul catredso dihes PN A6 i gl KNEs4 AK2SQ4 5

ppm and acted as .a reference. The follow ng 10

abbr evi atd‘oREMRHE BEAF 1Y  ht erpret the spectra: s:

singl et, rrotdouhlwetledr magpéeic mesbneadesi(@ii), spectra

Eﬁlélrtdé pkigé?rﬁé? be(@a@to@l lnz@ﬂt{@t i_?zdd'atdoi_!m eb’l?lQUbfLﬁt DMEb-dg,

quadrupl et, qgt; quintuplet. Preparati a.conpoun

mh%srsor%n%rms.m‘i!sgéFssaraﬁHb%aﬁM%“% 316RIROUL ot
(& B YA dN - EBe£d, 65di ch] or pphepyhde?2- The following
met hyl sul phonyl ) pyri do[ 2, 3-d] pyri m di p-7-yl ] ur ea, .. .

BOP IEHAL TR KB L 2- (Wisthy FOhi Y TR HT iljféye spectra:  S:

Ggankaxyl @t ecouBet40 td ofipl20% NHAGH sadl usiignalas mt:

added to _a suspension of 50,7 f. e 4- 2- .
Aot o) 557 | gt st bk o RYors POUPLREG, o
awerdr2@lemutegs, deiegivglathe tenperature at about 20C
After st 'ﬂﬁéﬁ%rg&ox?%@%réoﬁgoﬁmmhtmﬁum) .

r

the 25 reac medi um was concentrated under vacuum
al most t Frapdufdsion then the residue was taken up in
350 M ofy- matmisy SN rethf or, @ amubesphényl pred,

BT E 1 D1 St et en yagpin g oo
MP = 134-1.30 135 hyh = 3%adigo-B-Amethylthio)pyrimidine-
[5‘le§’£ib%%;ﬁ'a(t'£?t hyl t hi 0) pyri m di n-5- yl ] net hanol .

140 ml of a 20% NHE,OH solution was added to a
suspension of 50.7 g of ethyl 4-chloro-2-
(methylthio)pyrimidin-5~carboxylate in 400 ml of EtCH
over 20 minutes, keeping the temperature at about 20°C.
After stirring for 20 hours at ambient temperature, the
reaction medium was concentrated under vacuum almost to
dryness, then the residue was taken up in 350 ml of
water, stirred for 20 minutes, filtered, and washed
with 3 x 60 ml of water then vacuum dried in the
presence of Py0g. A white solid was obtained: MP = 134-
135°C, m = 39.9 g.

1.2 [4-Amino-2- (methylthio)pyrimidin->5-
yl]methanol.

210 ml of a 1M solution of LiAlH4gq in THF was
added to 39.68 g of the ester obtained in the preceding
step dissclved in 1 1litre of THF over 45 minutes,
keeping the temperature below 30°C. It was stirred for
a 1 hour longer, then the temperature was reduced to
5°C and 9 ml of water, 6.5 ml of 5N sodium hydroxide

then 32 ml of water were added, dropwise in succession.
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210 M of a IMsolution of LiAIH4 in THE was added to
39.68 g of the ester obtained in the preceding 35

step dissolved in 1 litre of THE over 45 m nutes,

I9ce [Z00E A6 a6Shper at ur e bel oWl 30C. 1t WRETSEFR205 AQ)1809
a 1 hour longer, then the tenperature was reduced to
5@fart Smroingater, 16. mirutefs 5N-wodbaii Hy #eexifde tered

en 3 e re a d,¢sdr eyhi trated
e Bl T oo S RS Evs B o “Aier -
swideri pdom @nadi plue esesi ABe sBPFd TRas IFSOLERE] i1y ml

rE”%§91Mi%$ Fhuelhe fHifiaie was Qﬂﬂﬂﬁﬂhﬁated dﬂﬁhﬂnate
vacuum and” t he resi due WaEHtS{e di s 123? ved in 600

SGMS R t B EiehBSOLEBLESy T4 1 B UL 6e oMPR &“?d to
s ofotdigiigisol ubl eeanditiiee f |dxt3rsaiaels/va83l:addlomﬁ twere

I i ght.. t fa
et ataed wpiFa & TSI oo bRe Rt nEelr e rater
amdi diriedi. WP = ]JZZIH:QQYC’Cmm 2329.9.91.3
4- Ami no- 2- (yret hy) %@A@yy FhSi zéuégpﬁm@aﬂﬁ@yge

79.5 ¢ of actlve was adde over mnutes to a
SuspEnsiadydst- 23.8 g of al cohol obtained fromthe
precedi ngytepRy i Hr 1660 ik @indzhlvws)f@dmahenest i2r mechutes

overni ght at ambi ent erat ure; e.solid.
fticltaergﬂ?p%§ﬁ%8 S LG B S 1@55%&%'{%%%5““ the
fpjﬂdcreailqu/vastepncamt natoed mindef ddwurn farmdr ghess:sthered

vvh t.e [ d ta t.her I W
&r%ﬁé ﬁgy %ﬁ%ﬁ%@% %Sﬁgggfkgr% thé' Lened as
(f#ﬂt&%qﬁﬁhlwﬁ$¢m@nyW}tQ 30x 75 ml o CHClB and the

ﬂqtmelééﬂQ&@yabﬂe[a.%&a%@yrdrméy nva?c@ﬁihneo mrdhegsof the
0% NaH was added over ut es

ét*lfﬂk-ﬂﬁld?éﬁdﬁi af PRt n A T’ﬁ% ﬁia Egdluﬁg l§’t géh%d: ssgollhleaed’:ed and
2046 ad . ofMIDM- topt ERle t®, 5, =then02905 g of

2, 6-di chl orﬁf)phené/l eéogl%ﬁiég%ﬁg@%?bgggeg over 20 25

m nut es. rring s continue m nutes at 5C
t (et ropderin gy it dabibi 3nd ] penperdinr é-amheer eact i on

medi um was ﬁa %ft%da: fas ad@éé’éﬁ@#rﬁtﬁdnutes to
solutlon of NHACl was added foll owed by 500

a
T it | DBe s dde T e B atnER ae ke | BFBEASMRBCHEteP
30 was fdd t exedapwashed tpMEecodbiddwabes,°coormpleat e29.05 g

of 2,6-dichlorophenylacetonitrile was added over 20
minutes. Stirring was continued for 30 minutes &t 5°C
then overnight 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/ice mixture; a red precipitate was formed which
was filtered, washed twice with water, completely
drained, washed with ether using 100 ml of chlorcform,
then again with ether; after drying, a beige solid was
obtained. MP = 250-253°C, m = 29.92 g.

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

1.5 Nw{t—Butyl)-N'—[G*(2,6—dichlorophenyl)—
2-(methylthio)pyrido2,3-dlpyrimidin-7-yl]lurea.
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drai ned, washed with ether using 100 m of chloroform
then again with ether; after drying, a beige solid was
obt ai ned. MP = 250- 253C m = 29.92 g. The ether and

#9 @OSfE0RERETh phases were 135 concent PATSERZ) 05/001809
dryness and taken up in a little chloroformto which

et her had ffean @ﬂdé@‘% aJaéJec@@@l addast iavEf 18, 1MsnytEgs to

To rﬁ think® above, in solution in
%ﬁt OIf f\ﬁé 2 6 d| chl orop

ﬁﬂ(orrmlhyqafhwfpymecﬁq@% apﬁyﬁa%aﬁrry%t)mﬂ 1REEQW o CF it
%%a%@ﬂ%é%o%ﬂ Fﬂ@@ﬁégogao%nﬂ;@sg othéA%IRaH wds of
added over mnutes to of , t he ne t ai
G5 H T 0l WL ORI LS00 AR oSS KEERY ng 2the HLfutes
tf@mefﬁwr pybedtow 20(g iotverwaghst.irr édhef oreactmonheﬁredlum
then 12 tertiob |
aS%“?%V%Ouﬁﬁé oacM g grfl] Y- 9 H'é¥ler/§9‘éy§'ﬁ§§tt%re +

m nut es St Irring
d\ﬂ@r mlghtt $ReHEdacttien wmt@\h@, §P6¥NF9‘ WEdr efdt iR

0%l 0w1@h"‘@ta%(e/ | CeyyH Kl etﬁennglrﬂre@f £ HClhotihe in

precipitate formed was filtered,

&4 deld PherEt g% eéofléiowfdhokﬁl-‘f |fr+viaf(?r§d't9’m wagﬁépﬁer‘“th

fealHonwednly ddHitey Bg,A \A@glﬂgﬁ/g mliﬁ)setligggkmﬁt(d rch;cj,u nYyp =
e t al = - ec m =

969%5'%6%06 %‘%ﬂﬁ '83? Vil )fir 2 [6- (2, 6-dichl or OEhenyI

2- (et hylIsud phorid )ipyButdel 2518 d] py (2 nédéhcl? 91—“]3191?@53’1

?5 (é-%etq]ﬁf Jﬁﬁf}?&wﬂrﬁgﬁfc?(?f‘Z%—Cd?ﬁﬂfglfﬂ@élﬁdﬁeglﬁ@rea

e urea ai ned above, in sojytion in

300 M of2 Lt o bf BRFACOHER OBS TRERACS we%. HgSt Rgded to
t-anpey &t UL t enhbel ome 25Ghth &L pidates waa fecbhedion in
After hours, .t he reacti on ned ilute 1
299 ik e 3t &P”&ﬁlréjlfé’ﬁﬁ]t'haﬁ’é’%ndbﬁazgtﬁuge )ge%MIl?g the
fradmpmecudy 14 HedowCal TH) 2; ﬁtprestmtahg fvgrs 3prmed.
? Ut es %Eﬁ nSO|1thde V@%ﬁéﬁ%&fﬁr%@dl\ﬁ@é%mﬁihuted w1th 1

?oroms

Was.__con

SRR (e LT TIEEIES FPRL NPECSd. MR BO or
ei;hexq §toasadbHowed aX3 e sobDtrimenfohe 3@himieudsis.d the
was filtered, washed with her, and .dr

F3g- i oEasmet bbreregd, Ti’f‘éaﬁi‘fbef(j’ oWy Cgﬁﬁhﬁﬂagr'}{%tﬁﬁne then
gener ai 1 £ o508l dvas( | dgncont dabedprepadegnésst héhsamesidue
rmnne{r%:sult:gtéd into 80 ml of hot ether; it was allowed
to cool then the white soclid was filtered, washed with
ether and dried. MP = 138-140°C, m= 20.5 g.

The following compounds with general formula
(IT) could be prepared in the same manner as that

described for the compound described in preparation 1:

Ar.? Rl NMR

2, 6~dichlocrophenyl tert-butyl | 1.40: s: 9H; 3.50: s: 3H;
7.50-7.70: m: 3H; B.55: s: 1H;
9.10: s: 1H; 9.60: s: 1H; 9.95: s:
1H.

2, 6-dichlorophenyl phenyl 3.50 ppm: s: 3H; 7.10 ppm: t: 1H:
7.40 ppm: t: 2H; 7.55-7.75 ppmi m:
5H; 8.60 ppm: s: 1H; 9.60 ppm: s:
1H; 9.80 ppm: s: 1H; 11.90 ppm: s:
1H.




descri bed for the conpound described in preparation 1:
Are R, NHR 2, 6-di chl or ophayl

3.50: s: 3H
WO N®R/ 0604, 0.

nn

7.50-7.70: m 3H, 8.55:

95: s: 1

tent-hutyl 1. 40 s: 9H
S 9.10;_s:
B 2, 6-di cm%wMS/OMBOQ

nhonml 2 E£N Q-
Hllcllyl JT T JVU PP“I D .

2H, 7.55-7.75 ppm

YRR
o1,

m

TJ.

SH. 8.

ppnt—t—IH—7 40 ppmr 1"
60 ppm s: 1H 9.60 ppm

. a5 9
So0eT OTEbE A b
tert-butyl 1.40 ppr
S: 6H;, 6.65-6.80 pq
ppm s: 1H, 9.60 g
2, 6-di chl or ophenyl

gqd: 2H, 3.50 ppm

m nt: 3
pm s:
et hyl 1.2
s: 3H 7.

el

1R

4B Ss: okHa 0pm: s:
1508 a3 St h%%phe%w

3350 PPms:soHi3f 653
Hy; 77 .43 ﬂﬁms:slH,]-HAESpﬁ'Ez s

3H;

mt:

9.80 ppm s:_ 1H. Lo
oo B 5 3846 SR
SMH.ppm 7.75 ppn1 m_3H;

8.55.p s. 1IH,

I IR 3
ppm s: 9H, 3.45 pyg
ppm s: 3H 7.10 -
8.45 ppn: s: 1H, 9.
phenyl tert-butyl
7.60 ppn: se: 6H

1.
8.

ppn:

ta$hﬁtho
m s: 3H,
7.20 ppn:
55 ppn:
40 ppn:
45 ppm

SRR Tartt RSPty 2m
siHu;

3308%mpm 38 73% P31 90
2. @Hapffs S&olgpr? 6%PP%HS 1H;

9. 80 ppm ST 1H 2=

s3 dofimeRioxgphelrly  g:

n: 4H, 7.60
1H, 9.80 pq

ppn:

ppm s:
tert-butyl

ppm t: 1H, 7.85 pjq
ppm s: 1H;

1.40 ppn:

et hoxX

tegﬁ;bu%/

ppm t: 1
m s:. 1H.
s: 9H
m d: 2H

AU SR

7”?5 rz £n; @p@g, ppr§'

SY. 71;I—i;m 9s 4Qu ppn: s:
pgm

H3. 8. @ p$):ITBH, . o0 bm:9 s 6 (BH;

7%86 dz' bs gﬁﬂpﬁe”}ﬁ? 7.75 pex:

58 150 Bpé#] Pog: 51 HH; 99 @é ppr:

s: 1H: 9.80 ppm: s: 1H.

phenyl

tert-butyl

3H:
1H;
1H.

1.40 ppm: s: 9H; 3.50 ppm: s:
7.60 ppm: se: 6H; B8.45 ppm: s:
9.40 ppm: s: 1H; 9.80 ppm: s:

2-methoxyphenyl

tert-butyl

1.40 ppm: s: 9H; 3,.50 ppm: s: 3H;
| 3.80 ppm: s: 3H; 7.10 - 7.40 ppm:
mt: 44; 7.60 ppm: t: 1H; 8.40 ppm:
s: 1H; 9.60 ppm: s: 1H; 9.80 ppm:

: 1H.

2, 6—dibromophenyl

tert-butyl

: OH; 3.50 ppm: s: 3H;
: 1H; 7.85 ppm: d: 2H;
: 1H; 9.00 ppm: s: 1H;
: 1H; 10.00 ppm: s: 1H.

.40 ppm:
.40 ppm:
.50 ppm:
.60 ppm:

n

2-bromo-6-chlorophenyl

tert-butyl

SH; 3. s: 3H;
; 7.65 ppm: d: 1H;
; B8.50 pprn: s 1R;
; 9.50 ppm: s: 1H;

.40 ppm: 45 ppm:
.50 ppm:
.80 pom:
.00 ppm:

.90 ppm: s: 1H.

> IR

2, 6~dibromophenyl

ethyl

[acl RV - TR Vo BERNE R B | Us I = - B N L]

gd: 2H
3H:
d: ZH;
s: 1H;
: 1H.

.15 ppm: t: 3H:
{masked by DOH);
7.40 ppm: t: 1H;
8.50 ppm: s: 1H;

.30 ppm:
.50 ppm:
.85 o
.25 pom:

52

W W J w W

9.60 ppm: s: 1H; 9.70 ppm:
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9.60 ppn: s: 1H, 10.00 ppn: s: 1H

2- br ono- 6- chl orophenyl tert-butyl 1.40 ppn: s: 9H;

3.45 ppm s: 3H, 7.50 ppm t: 1H, 7.65 ppm d:
HB@QMAAOL60EH 8,50 ppm s141H ~ 9.00 WF@OOMOMSOS’

E0 nnm

. - PN H
9 U Pt S- 4.| |, J- JO PPIII S J.II 2, G' Ul UI UllUpllcllyl

Jet-hydmots-Ehlppphertyl |3FHeny8. 30 ppMSOgd TERH3- ¥naskes: B

DOH); 3.50 ppn: s:3H  7.40 ppm, 111 853cppngo
2H, 8.50 ppm s: 1H, 9.25 ppn: émiH . ppm an "
1H 9.70 ppn: s: 1H WD 2006} BE6B6H v S 15: 65 pom: -
PCT/ FR2005/ 001809 |2- brorm 6 ¢l or ophenyl Phenyl (DI\/ISO

7. 10 IH, 7. _30- /.

PRARANESN ] AR IE S L S L, T A

2, 6-di br cnophenyl F’henyl 3. 557 NS : qcﬁHBH ;77160 P dI 2H;
1H, 7.35 ppm qd: {3H, 7.60 pp .2 e n:

oH 8.60 ppm s: 1H 9. 70 ppﬁ{g‘%spmi}-i;l g3 éoﬁﬁ%“ 185
1H, 12.00 ppn: s: |1H 2, 4- d| & Hi0opmp hen i t9e$Ct Plyet yl 1H;
1.35 ppm s: 9H; 3.|50 ppn: Ho 43- {3 60 ppm nt:

2H, 7.80 ppm s: 1H, 8.40 pp 123 pF%H 8.80 ppm s:

1H. 9.55 ppm s: 1H 9.80 pp s:___1H_ _Preparation of

COUPALS pﬁén ba f or Mulege i) | 1. SENGRT £PBEALI mpﬁun‘@er:m

relate to the nunbdrs of the co ounds in T 2

and 2 bel ow. When tlhey 5 conf &%y arP a3t ﬁlgb%:ﬁ“
atom these conpounds were oMaBn@dppm IsheHrac@(mppm s:
f orm unl ess ot herwijse i ndi cjat.ed rati,qn

Met hyl 5-nitro-1, 3-{benzodi oxjo #I? 3: %, %%gasb&g l%?%pﬂm 5
31.0 g of 4-nitrocatechol wasiidded to 17.6 g of 60%

NaH i n suspension in 300 mM of DWMF over 1 hour, wth

cooling to keep the tenperature bel ow 30C.
J Prepaﬁgtzon ogpcompounds with formula (III).

The preparation numbers relate to the numbers
of the compounds in Tables 1 and 2 below. When they
contain an asymmetric carbon atom, these compounds were
obtained in the racemic form unless otherwise
indicated.

Preparation 2

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

31.0 g of 4-nitrocatechol was added to 17.6 g
of 60% NaH in suspension in 300 ml of DMF over 1 hour,
with cooling to keep the temperature below 30°C.
Stirring was continued for 15 minutes then 104 ml of
methyl dichlorcacetate was added over 1 hour, and
stirring was continued feor 4 hours at 90°C. The
reaction medium was poured over a mixture of 2 litres
of ice/water then extracted 4 times with 400 ml of
AcOEt. The combined organic phases were washed once

with a saturated NaCl soluticn then dried and

concentrated under wvacuum (DMF evaporated off). The

residue  was taken up in & AcOEt/H.0 mixture and the pH
was brought to 8.6 using NayCO3; the organic phase was

decanted, washed with saturated NaHCOs3, H»O, 5%
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Stirring was continued for 15 mnutes then 104 nm of

15 net hyl dichl oroacetate was added over 1 hour, and
stirring was continued for 4 hours at 90C. The

rAC2006/ dbED6™ was poured ouér a mni xt urBCBIFR2006/081809
of ice/water then extracted 4 tines with 400 mM of

AEEER 4/ HpreO conblcRed Sorigiimtiehidaes wbFe \HSIRY Brteva2Euum
V@é£bé&§§%&!aéege&§§Eo§9EU%E%gdU3”héH'5EE%$§§d_wqﬁgh was

concentrated under vacuum ( evapor at ed .
rieskelyeumathenkenigprined ACORYHEZ0 i@ upecdnec t heSpHId.

was _brp*p,lghtg;qvlﬁ.ﬁ UgLpg°Na2CCB; the organic phase was
decant ed, washed wit h_ saturated NaHCO3 O 5% WD
2006/ 0160672 15 PESFRE2005/ 0018097 KHSTH/ %@@&?O%@Ole'z‘

sedthak e NaCl then dried and vacuum evaporated; a

sem -sol i % Si du§ was d%bt aj ned V\,h‘idch was, t koeng%) na of
then triturated P I?&’S’t e oszr?%du%% §9%6M d¢° m=™
2hg gethP £:90r 02 PBr2c2diktghystep, dissolved in 30 ml
- AN Re- -b [ -2 rbexyl ate. 3. - :
DECRE dof PSS A L9 g’ I s soa
thel pradediitd st epl dilkssBHFed'dah 3ddsH @feTHPCanginutes,

ai_rt@:li el | fEnbOrabbred WwHs 051@@@@69@&' ¢ikQ .di | wredr 13
Villéth 4 m_.qf THE was added overdSO 1] nutﬁs, thenlt.I&e

P at drie WA 381 ofBd tPTised AMter @R Hyur§olid was
fudglread | ohithas catttéd AIHF aaddt keetdadna was Theashetitrate

V\&:alféﬂ @ahbt{ehexﬁgzﬁt a@@%]ﬁ?t ﬁ@@g'waérﬂlﬂ'{&jl_é{éht;ha?“go,}/\/aﬁai%rated
ea w C an wasned. w ). Sat ur e
NS 1o b usate s« MFCer dr gfg tandazyind” and
CANEIN T At O8h URHBE rVasiiim 2 %elJow WeXy3as et abipesined
Preparation 3

ich was identified by NVR. m="800_nyg.
Vg%}il%_ NiaS oA TB= betBd df HxHR: 2-18a?bg§égn’i“ae. 20 20 m
of a 2M ammapdmtedosob uti on in methanol was poured
onto 1.1 of the nethyl ester_from preparation._2.1.
Ater 25 Hhutess T Cibe. congentrat sho Enbor vasnam-2e-
the sol i & esl doé waszMakemond siga IEt 205 ut{pht émedneriganol
YdLdodired. Bhds M, F22§2' 887Ct12d> heZhyl _ester from
5- Ami no- 1, 3- benzodi oxol e- 2- car boxam de. 457 g of
&&ﬁﬂﬁ%ﬁ$%ﬂqu?mhs a@@%@rt85om99u§e@ﬁ it was concentrated

under wvacuum, the solid residue was taken up in Et20,
filtered and dried. m = 0.99 g; MP = 202-207°C.

3.2 5-Amino-1, 3-benzodioxole-2-carboxamide.

4.57 g of powdered zinc was added to 0.98 g of
the amide from preparation 3.1 in 35 ml of THF; after
cooling to -5°C, 5 ml of acetic acid diluted in 5 ml of
THF was added over 30 minutes. Following addition, the
temperature was allowed to rise. After 1 hour, the
solid was filtered, washed with a little THF, methanol,
AcOETL. The filtrate was diluted with AcCEt, water was
added thereto and the pH was brought to 6 with
saturated  NaHCO3. The  precipitate formed was
eliminated by filtering, the filtrate was decanted and
then the organic phase was washed with saturated
NaHCC3, H20, saturated NaCl, then dried and evaporated:
a wax which hardened on cooling was obtained. m =
0.63 g.



10

15

20

25

30

35

the amde frompreparation 3.1 in 35 nl of THF, after
cooling to -5C, 5 mM of acetic acid diluted in 5 ml of
THF was added over 30 minutes. Follow ng addition, the

3 12008/ 216067 was al | oned t36rise. Aft RCL/FRRPO5(HRI809
solid was filtered, washed with a little THF,

net hanol ,Pr&cEtidhedfiltrate was dil uted vvi th AcCEt,

wat er was, added:t @&ﬁgo{_%ng Egﬁzgﬁlwglbgoygh}n&@la@lol

w th saturated recipitate fornmed was
el i mi nat ed2 by il oérighglMt ﬁ@ltlltllpﬁatcef M%Aﬁeﬁaﬁtledr%%dwas

tattfcmect he.9rggnpe ghase w@%ewast&da i t he SeSur ag®ehined in
HCO3, H20, saturated t hen r| d and _5oc

@%@pe%t@don £ viax AREER H&fideh%d oobi ng Wars 2t

abted n@d hdutr =15 Omb3ugesWO 21)01611&16@57 afGer addition was

PCT/ FR2005/ Pre ratlo

IR %t?l 28 ngél %xg)? anocif l[\bZN%OH "o 2 gaded

]SZMCSLIWIJ$$DI’I oifie LIIN-”tHd-anta't-E wéermadde‘da@o %lleBEﬁd by
10ydn eStsgﬁgét ?:'1'&%0' AddER PrERAT B 1100 2o lwas diluted

|s olved I n E, at -5C over 1 hou

rﬂh@t edcOEy mpdit &esiecervhbai ti%6h was Ko é[t2eGO420 H20,

rgha@lﬁrf@@t Nran 9amtceij dif\k/lﬂaé)* amdaddeépt:ﬂa@.ﬂwnsetmder

t e recipitate formed was, el i m il.t.r.ation _

Ot B AEGEL TP n R TR ITat o MRl s g e m
A&(Iﬂ andMas hed-8e th. H20, 5@6KHBCﬂ/KZSCﬂ H2O,
saturat ed; NaGly at'lte%[t d5¥éB aﬂﬂe CQH% rate'rgt}a'ﬂ'ﬂ%r from

vacuum a wax was oDt al ne crysta I zed. m=
RIEPILaOR 80188Es FRAUFEhaing die (PRERREs odescribed

desdvat f¥eptsaite 15nRr apamnt ivar 1. doM@sl 4 ediCed dséHgibed
t he net hods descrlged above to produce the amne with

gt AFEPTF3F3°escfibed in Preparation 4.2.

Pr epar at | Prepaba i ¢h- Nltro 1, 3- benzodi oxol - 2- 20

yl ) met hyl su] phonat e ne_was added
at 5Cto §41 12 % N%ﬁ ohthQEE%F%% 7
mlépwtétyb‘huklpllon@tesol ved in 30 M of CH2C12,

fol | owed Hynil. &3¢9 ﬁfieW?Yém?HeorJvQ@ 0¥@#ed5 ginutes. to
After 15 m nut es, e ) . .

.12 g of the alcohol obtained in preparation 4.1
dissolved in 30 ml of CH2Cl2, followed by 1.85 g cof
mesyl chloride over 15 minutes. After 15 minutes, the
ice bath was removed. After 55 minutes, the reaction
medium was diluted with CH2Cl2 and water; the organic

phase was decanted, washed with H20, saturated NaCl,

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

yl)methyl]diethylamine.

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 hours. After a total of 48 hours, the reaction
medium was diluted with AcOEt, washed with HZ0 then
with saturated NaCl; after drying, the AcOEt had

evaporated off and the residue was taken up in 40 ml of




10

15

20

25

30

35

25 ice bath was renoved. After 55 m nutes, the
reaction mediumwas diluted with CH2C1l2 and wat er:

t he organic hase was decanted, washed w th

éﬂ?u?%géﬂokﬁ 7 dried, evapérated. ﬁ¢te?c?4$§%$§§(g31809
in heptane, a brown solid was obtained., m= 5.20 g,

NFC20 14210 18E, of38CHEE prBl NGRS Hanii bk - 99 mi of
y% %ff%rﬁ Pyidzlqigikhél ?ﬁ&ﬂﬁ ph%\-s% gw@f:gdir@iiwcﬂmmﬁum into
adde o 2, 0 t he sy e obtained.nt .
R g AL BpAFRE T8N0 OGP BUE w4 cr Tt el e oF gBEED 10N
NaB: g ehedietdnt iam pravas Wi addeshaéd epffs hmaled with
f 0 by a further 7 af t 8 h Al [ ~a
t%‘gl m%?’ei% e CRatpfdslel, WL P nten fdbf?ee& and
Ve tapAcOEEd . waBhedihi vhsHeDtaherd -wi Bh=sat &Pated Nadl ;

after drying, th . nhad zeyaporatedocafh-and the
resi due V\g'sgt akeﬁ(ﬁggﬁﬁn40 m of WD 5008/ 016067 17

PCTY FRopb] dbaBoplamine- + 10 Ml of AcOEt and extracted

tmﬁcg WLth.@ﬁ @1o@fpd%égﬂéd{ﬂinihﬁaacb@d@@aﬂﬂﬁ Wepe g of

m xed, brought into  contact with AcQEt an .

bridtigHt 1P 9 SARHPYN RIS "The ot g&hitc ngégg\bﬁ? "Etep,

detant bdeof £n Washedoi THES H2@:t keen wh 10 sat@rat edf AcOH
, t drJ d at oLk t aj

e sl CGVaP, 03 mENBPRLOIE O P LplDSib! Bbfitdnued

yogrreedwy| OdiCet mydakife. 725-ef ol tpoitidred $PAc SRlstd was
addpde1041. QR shedf wibnth@imi hha GONMpeypleobictimathlin the

t he. precedi ng st ep, issolved in 70 of _THF, .t he

1 BT 5o OIS gt AUAF overi S MAAFRE S VoS
Shistihg was scaritimuetN beOWeenh@C armtifG t Afe efodmed was
hours, the . solid. filtered, .. i a

A J(Ifden?r%?ﬂaﬁgl ?1?’@%:1%1 Eif ﬁihseatfejmmm}j% %‘%%dggﬁﬁegd' che
AeCEanic Hadase s pMaged brdddht B2 .9 wREHTRORD NaCl,

'd_t'&%dpfﬁ&é;?&ié%sdf yredeWasplddi patehdy oil. m =
filtering; the Tiltrate was decanted; the organic
phade %ms washed with H2O, saturated NaCl, = dried

and evapopatpgsretfiohoeobtain a black oil. in 20 1.75
g. Preparatjon 6, . ihy1-4-((5-nitro-1,3-benzodioxol-2-
ylimethyl)piperazine.

The reaction followed operating protocol 5.2;
the product was isolated in the form of the
dihydrochloride.

6.2 2- ({Methyipiperazin-1-yl)methyl)-1,3-
benzodioxcl-5-amine.

The reaction followed operating protocol 5.3.

Preparation 7 |

7.1 5-nitro-1, 3-benzodioxol-2-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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6.1 1- Methyl -4-((5-nitro-1, 3- benzodi oxol - 2-

yl ) met hyl ) pi perazi ne. The reaction foll owed operating
protocol 5.2; 25 the product was isolated in the form
OO t2@06 0 1§@EDChl ori de. 6.218 PCT/FR2005/001809
2- ((Met hyl pi perazin-1-yl)nethyl)-1, 3-

beenizaci bad| &N neheThedrbadt i amd f @ vagweth tepskr abi ngbtain
E[cgg)cgg ?L 3§ 30 Preparation 7 7.1

nitr enzodi oxol - 2-carboxylic _acid. 1.5 ni
5N NaOH whs2 addeld- BvBimebhyi naresteg- 1131965281%11%@1 2-
esierophtahoed in preparation 2.1 in 35 12 m of

met hanol . 35 minutes after additio S mpl.ete, th
reaction Predf uth was HHTHE R RS A }Jlf%'an@i 77 ml

tde pkpwas diealight 51 0g2 oM t]blC@I\I Welre tdddedr gamOc. 84 of
ase wa cant ed, washed with H2 2 "
N R, G b ien o 1T nfile abEg ey | reeb 2 ALEsY Q%% in

- édapul abéd dmmmmmetrﬂar% g @éffteid . SWler\ng for hours

I\£1J_:)I ”EBB%'{EEQ n'%érﬁ%érg’ﬁlp QZOd't%C)l geaé@i@ﬁxamﬁum's was

i met m n %/dr ochl ori de,
[ﬁﬁB’@%%naO%@“@ of i ey V\/ef"'ésao‘%lje]du'%%d O"‘%&hg CéquC]t%weand-
afd shobt aimedsindcd &1 pf eceitNg st epotissehvedfi nsaflbrated

i chl.or onet ha r.stir for3ho
M(te%? &?&rg%tﬁ ?&rsﬁ? ?@%3(41 on%ﬁ@gl um \?\5 %Eéd aﬁacj"
fdfiter edrgmdgt heHd | soatentasadi |atapontted CeZ€1 X hmrd the
n 0 f. sat d
N Bt SR g S o s%tlﬁ—rla%%ed%%% 99/1
aint@izl@rcgm@haméngbw@m WS *&¥Esor at edOoPf It héif t heolid
&%Cﬂp@t WaSs Chik OBt 09T ap@gd—omogf’tl ca using a 99/1 15
ic

hl or onet hane/ net hagol m xture. 0.5 g of solid
product WaSSRBEAT Hed. = 109C. Preparation 9 9.1
5-Nitro-13 3t benz@dmm(r)da 2; gapbonotli bkel-23cdrbbnotrile.

POC13 was, added to- 45 44, of MBM: éi%e%ioo't%d 48 R of DumF

5 50
After Stll‘l‘lng for 3 mnutes
cooled to 5° After stlrrlng for 30 minutes at 5°C,

1.67 g of the amide obtained in preparation 3.1 was
added all at once. After stirring €£or 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 g; Mp = 105-110°C.

8.2 5-Amino-1, 3~-benzodioxol-2-carbonitrile.

Reduction of the nitro group of the product
obtained in step 9.1 using NH2 was carried out
employing the method described above, using a Zn/AcOH

mixture.

Preparation 11

11.1 Ethyl 5-nitro-1, 3-benzodioxecl-2,2-
dicarboxylate.

This compound was prepared using the operating
protocol described in Pharmazie 2003 58 (1) 13-17.
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1.67 g of the am de obtained in preparation 3.1 was
added all at once. After stirring for 3 hours at
anbi ent tenperature, the reaction m xture was poured
OR® 02Q0AYRLEPETOf 250 m of W& er/ice. TH@T5F38995{ﬁ9é309
25 formed was filtered, washed with water then dried.
m= 1.321%;2MP S5-HO5x210C3-Bedzodioxol-2, 2~
%fgéggogaﬁlggnzodloxol 2-carbonitrile. Reduction of
e nitro group of the product obtained in step

usi ng NH21wa$ gapfi &dheodt &30 ehplya Hyed hénnﬁbﬁoarecedlng

d§§§§'h§§ @@@@% éﬁirﬁkaoZBéA@@Hl@nﬂﬂlﬁﬁiaFT@pémﬁthacal
tro- nzodi oxol -

|
é%bam dfe. m%‘%’%"h?% co %grﬁ’égarf@& ust ngPRESS!
0@1&65 atdeng t iprot neal ualesed s bednicenPhartrari €c2@03/ &Sy 1xhen
17. 2006/016067_19 . PCT/ FR2005/ 00180
SR | LT IO OYBE - 5 Fomy o Roedde T oA et and
tdrei el ester=obt GiLngd MA FhéBQréééang step was added

all at ongg %Qr&élgh b a 2M ammoni acal 5 solution in
nmet hanol . ? er stirring for 30 mnutes, the reaction

medi um was2ebncehPrii 40T s drPREESERERL Enésol i d
r@5yﬂp@lm@§h§g5§n up in ether, filtered and dried. m

= 1.01 g; 231-2 repara 12,10 .1

(5-Nitro- ]r'vgo b&nZoHi %Hg 9??89%?%&1]6?8.71]? 5%y the

pdié@ﬁéﬁ w@$aadéeh iro @r%ﬁagamﬁohhéj.dleSMeﬁOoUﬂakW@dTHF

| 0\ Prgparatd on %% tﬂr%p gEdOf JEF 'e@% minutes
g over T hour

tenperature an 25 n1nutes 1 afte

Tl & ¥ oRSRdS IeBnphase, canp Iete di Lt eeR 3r &M@@d wifppwise
mm 2_9}2 N ORIF ti)@@ﬁé W eof %ﬂlhaaﬁl mtelf&mn%g rﬂhehroleo ml
er. e organic ase S decanted, was W t
S RSOR SEE T Gt PORSC10° BRIt A e T e
s{ﬁlﬂu,t I BA. KASOdr/ KesaEor b1 wntgi $10, dHg0es $hemhesatasiaued 28aCl
t og d S L d
e R
(ﬂas chromatographed 51llca W1th a
chlorcform/methancl mixture (98/2) and 0.64 g of an oil
was obtained which set. MP = 111-113°C.
Preparaticon 13
i3.1 Ethyl 3-(2-methyl-5-nitro-1, 3-
benzodioxol-2-yl)propanoate.
22.4 g of phosphoric anhydride was added to

15.51 g of 4-nitrocatechol in suspension in 22.10 g of

ethyl acetoacetate at 70°C over 15 minutes. After 1
hour 45 minutes, the reaction medium was cooled then
extracted with 4 x 150 mi of tepid toluene. The

toluene phases were combined, washed with H20, 1N NaOH,
H20, 5% KHSO04/K2304, H20 and a saturated NaCl solution.
After drying and evaporating, the product was purified
by silica chromatography, eluting with chloroform, to
cbtain 2.44 g of solid. MP = 76-78°C.

13.2 3-(2-methyl-5-nitro-1, 3-benzodioxol-2~

yvl)propan—-1-ol.
8§ ml of IM LiAlH4 in THF was added to 2.33 g of
the ester obtained above, dissclved in 40 ml of THF, at
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was obt ai ned which set. MP = 111-113C. Preparation 13
13.1 Ethyl 3-(2-nmethyl-5-nitro-1,3- 25

benzodi oxol - 2-yl ) propanoate. 22.4 g of phosphoric

AN 0G0 W686Added to 15.520g of 4-ni (PGRATRMQDF/9P1LB09
suspension in 22.10 g of ethyl acetoacetate at 70C
ov%t:lﬁvarnéﬁeganMaa 1 Afioer 45 miinutes, tthenl of ethyl

rgaction fedi unyes sooledoLhen 30 i asied Wit et ater

ep| uene f ol uene phases were
dﬁﬁ%@nédﬂﬂma@ﬁeﬂihnNHOHQO IeNaspl idHaRS 56l iminated by

Wﬂ@ﬂ; RO @E]@t@a%@t Waat Qﬁlmgd solur i et Af§&8hed

rying aporatin pr oduct urifj

ST 2R bk BEPRBHEI ety iR AR LIRS b G ST o8N
oHeai dir Zadfc gpphssolkd. cMRcentGat8@ ulRer vacuum; an oil
3-(2-nmethyl -5-nitro-1, 3zbenzodi oxol -2- yl)propan-1|-ol.
Eféﬁ %ﬁk?%ﬁﬁgAlﬁﬂ in *Fﬁgm%s added to 2.33 g of the
ester obthingd aboVe;metispbtyeditno4ld, at-behzTHEoxal ~¥O

1 01809 -5C over 45 m nutes.
i,?{)) %&Pﬁﬁ @rQarE’éTJ fﬁ%&ﬁ%&@

m nut es, eth I acet ate was added
dr opwi se, 1 £} | Bwed bi}rle*F'rflEr’él)'F?‘m*vk/ﬁlt-’-erth?]ﬁeriL 2419 opT1INnESYL

fwlmarﬂ@ gekikd ase el t &1 naged gbyof f ther atlictiolt hebtained
Il1trate was

RO RRFACeSLedr STEH Ndor: aft b dhlyi o, O gk Foe Chidme

c&@aﬁf@ phase VES mmnaegstatd&ﬂﬂmﬂnngaaddntlan,mdhe ice

n 0 3
29%39 fg%oyég &n% §g%g%§8§ig§g antﬁ ued for 1 hour:
mhﬁ)yrmhaﬁ@s@péh@maws 19t Jutpad gwhht nC Chy @fichewashed
thieth 1p2é, 9 @edeayhkh chl apicde svere 1asded sbauti89,0 ffter

t al coho] obtained in the recedi ng ep 1

ARG BPEn PO ats | BTeBEranee ot mf Aulbey OF wax

ol 4 o treg reeetdli i e $¢End£ﬁ1e@awneMHSORenoved and

stlrrlng h he_re ion,_

nedlun1ma2?&qlu JQ %%EQ¥bCiz?yﬁ%e g%e% B&??% g@%

thvare ol tdr el satwk areebNaCl -goluei on; after drying,

the sol veptgmap Fagﬂr %?ﬁéﬁlne wé@ %dgedw%o Wag1 g of
|ch SO fi

obt ai ned mh when col
et aehyin R Q 2ohephyPUE- ﬁpppohfaﬁed to 80°C. After B8

hours, 0.44 g of diethylamine was added and heating was
continued for 14 Thours. The reaction medium wes
concentrated under vacuum, the residue was re-dissolved
in AcOEt and the pH was brought to 9.5 with 1IN NaOH;
the organic phase was decanted, washed with H20, a
saturated NaCl solution, then dried; after evaporation,
the crude product was obtained which was re-dissolved
in 20 ml of AcOEt plus 20 ml of Et20 and extracted
twice with 50 ml of 0.5N HCl; the two agueous phases
were mixed, brought intc contact with AcOEt and the pH
was brought to 9 using 10N NaQH; the organic phase was
decanted, washed again with H20 then with a saturated
NaCl solution, dried, evaporated, and 0.66g of oil was
obtained.

13.5

The NO2 substituent of the product obtained in
step 13.4 was reduced to NH2 using the method described
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20 benzodi oxol - 2-yl ) propan-1-am ne. 0.87 g of
di et hyl am ne was added to 1.21 g of nesylate in 20 m
of DVMF then heated to 80C. After 84 hours, 0.44 of
Het2906Mhe06Aas added and héating was HBMFW{%QIBOS‘
14 hours. The reaction nediumwas 25 concentr at ed
wrtdeve vacuiury  theZnéarctbe mastuee di Ssol wed ainn AcOetduced
3519(5 Letp#‘v\@s brought to 9.5 with 1IN NaOH, the

rgani ¢ phase was decanted, washed with H20O, a
saturatedlNa@® sol ution, then dried; after
evapor ati on, the cr ude pr oduct was obt ai ned whi ch was

re-di ssol veQiN u 0 of Et20
and extracted th the two
aqueous phase om ed brought gocorjtact with
AcCEt and the pH was b t to 9 using 1 CH the
or gani ¢ phase was decant “washed again wth?H0O

then with a saturated 35 NaCI sol ution, dried,
evapor at ed; 8ard Of 66gdaEMoNE thaSe WBSaiateed 19 R - Ghes of

N;@?esw%auwe%bmlﬁé@ RMObES @maidsned 1|3n3 sixepzmm of

reduced to N sing. th crl
D38%) Grébercs rBar ERB0C! 0500 CantUB RbF ng: SiperatuTe,
Miﬁxﬁt&dthth d'uha:tbtamai] aheecbmﬁhlcprpljase 13s5.washed

SOdI urr‘?%%gl %%é\gwa‘gga dedstag;? 889 M%?lh%ﬁé%&gogﬁc? A o1l

otR i ek imedr eparat  obl 13. NIR 21(9 AYrefmeDVF and
stirred fps_p days at anbient tenperature, extracted
with ether and the organic phase vvas vvashed W th

wat er the;m Os turada d;%@CI on.oAn oil 10
was obt ai ne 9 n r nt 13.7 1~~
OZNO(Ph)S O/yO ~Icc u'

A mixture of 1.49 g of the product obtained in
preparation 13.6, 1.71 g of triphenylphosphine and
0.12 g of water in 25 ml of THF was stirred for 24
heurs. The reaction medium was then extracted with
AcOEt and washed with water. The crude product
obtained was dissolved in a AcOEt/Et;0 mixture and
extracted with an aqueous solution of 1N HCL. The
aqueous acid phase was brought into contact with AcOEt
and the pH was brought to 9 with 10N NaOH. The organic
phase was isolated, washed with water, then with a
saturated NaCl solution. The organic phase was

concentrated under reduced pressure to cbtain 1.10 g of

O,N o Boc,0 O,N o)
T =L
0 0
NH,

oil.
13.8

NH-Boc
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A mxture of 1.49 g of the product obtained in
preparation 13.6, 1.71 g of triphenyl phosphine and 15
0.12 g of water in 25 m of THE was stirred for 24
hexrz008he16@aTt i on nedi um wag t hen ext recTAOR2M05/001809
AcOEt and washed with water. The crude product

obt ai ned was%dysedl etk | amanAc @Y M xt steparid .7 was

extracted . with. an_aqueouy | ution.of | . 2
ASELTaR oA Ron T BB Tl iyt T TR0 o
anl theephiyhasibeoaghit 1t.d8 gviah ICNNaGHe Fdad ganbter
PHage, vas lt%%: CAs. ti"@r?%@'%%ﬁx%%_t & ok ReN Wdh BeM then
saturated Nad “sol ution. The organic ghase was ,
ctmelend r dtfed SURGEE SEGBUCEH L Pr edswre KHSBb{BiSP41. 30l gtion,

Qfat B, Ohhd 33s8:02Mt@Bae2Q BN Uidd .| QitdKidNtBgcand
WD 2006/ 016067 22 PCT/ FR2005/ 001809 o‘rjl' 09 g of the
I

FHHC OBt B hed it 6852187 RAISHTSs HOgE Ty Tgfuced
db cdd o Deet habe ¢ DEF) ot henaB. 8Btginefi.tri et hyl am ne

and 1.18 93_% E%ggggu%iggt ggg\?ﬁf‘ﬁ%r?ﬁ hours, the

reaction medi umwas di / n 5 washed in ,
successi oh- W th af SUNRHSOYIKZSOPLSE Mg ok skrerl3 éhdwas

& Sl Lk @t o Nagh /8ebit :an g A 8he¥ VNG ration 2.2 to
evaporating the 1solated organic phas% gg er reduced
13:

PrE8seR e, TS 36N Qe offTHIP W& obthi ned. 99( pPecufddr was
fext Exaepl e 55) 10 1.35 g of the product obtained in
step 13. 8 was t{eat eg with Zn/ AcOH as described in
prepar ati on° 22215 r8fuce the NO2 group to NH2. 1.13

g of wax Wasl ob%aibhedetPrepaeahiyoh-34nisrp4l]3-

%g,ﬁg\@f&ggyget hyl)-5-nitro-1,3- benzodioxole. 1.45 g
of hy

droxymet hyl obtained in preparation 4.1 was ,

di ssol vedt i % 25 #f BYOTARYTELOSH RHAMFTD ol D ST erERAtion
g, pf w88% MNadtmeseadded pp mmaldr f raeti anste20cabllehg to
?EOC’CETJ ng%gsmg0.09t2 %%OfNarHatvngls ia%pcjedc{s Ygs s?n%qﬁd fractions;
after 30 minutes, 0.92 ml of methyl iodide was added
followed by stirring overnight at ambient temperature;
1 ml of methyl iodide was added and stirring was
continued for 5 hours; 30 ml of saturated NH4sCl solution
was added to 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 CHCls;/heptane. 595 mg of oil
was obtained and identified using NMR.

Preparation 16

l6.1 Tert-butyl 2-((5-nitro-1,3-benzodioxol-
2-yl)carbonyl)hydrazinecarboxylate.

A mixture of 900 mg of the ester (preparation
2.1y and 2.114 g of terticbutylcarbazate in 40 ml of
methanol was heated at 60°C for 60 hours; 600 mg of
tertiobutylcarbazate was added and heating was
continued for 3 hours. The methanol was evaporated
off, the residue was taken up in ethyl acetate and
washed with water, 0.2N hydrochloric acid, a saturated
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followed by stirring overnight at anbient tenperature,

1 mM of nethyl iodide was added and stirring was
continued for 5 hours; 30 m of saturated NH4CL

st RGoEY 0 Mg added' to the r23cti on mediRGR/FRAGA/PIHRB09
wat er and 25 ethyl acetate; the organic phase was
da@manined;mmskbtaﬂatagmhqum HR@teheanvi th ssatancatast NaCl

Nﬁi"rqona%d%bfg 6'}611 @éaeldneg %f&ydgegro%ci nass o,

I ca utin
CHC13/ hepté@arie. mm@mﬁwbul 2-\/\(a<s‘3~@m1rﬂQTéd GRgnzodioxol-

dsnt 'Jdr%ﬂgﬁl r}q,d\_"\ﬁlr?&ffmm@n 16 16 1

Tert but yl (5-nitro-1, 3- benzodi oxol - £
car bonyl )3+ r%?dr‘?az?%eEﬁ}"BS%?FjatzéncA “fﬁ%(t%‘ij%e%f t@oé'rﬁ_ﬂ) & ©
EM%fﬁﬂdﬁudﬂ”éﬁﬁﬁiﬂé@HLnZtﬁé pidc2dihd gtep dissolved in
rt|obuy bazate in 4 0 35 h . ,
Keatsd 3 %%‘%r €150 ﬁgur_%;JElGOOEh% %f%%t 20013 888 cia was
taeide!cbbuvylrca?ﬂaamahetms adoed iard haghi ngawvasemoved and
%%P&EQEEP Tl 3 haurn %ueEhefggthQnoh M@§ eV@ﬂQrﬁgéihd was

resi due was taken in etﬁ% acet ate and
C

Viddherad t hwaghed, ol DN ﬁydié*éﬁﬂérl itdera ChtRr HEGEL
L&Qt@ﬁ%@%@@%é?ﬁ%&%@%ﬂ&@o&?sgﬂfugHN:as brought
i car nae ol uti satura
361 o, Bk it Bt SF AER WP GhUELPR  EhY” FegEE  was
b&c&n‘h’ﬁd bunis/ﬂue& @éﬁhamartmﬂatﬂecbmab@@axomoz yj@turated
rbony h ;N [ lat e.
e e e I
tolipg gresck dimd: et effe ss@a/éalacﬁk <2151m Bf= THElf@h‘én at
-5C, 4.8 - of,.a68td, Aci d was added over 30 m nutes;
the ice bath was renoved and stirring was conti nued
for 2 hodrls;l the solid was 10 filtered, washed with a
little THEthQ;n Yf t BoAdORt ; azi/@éeUJawaSacmhdJEdtdboZt hd g of

f| [trate t S, bro 0 1

0115{}[[‘? ?th%% c&t 5dtécggfse8%%§s%nd3é nhl'Of
§MEUr aaed NecHQG8] H20, 7@a€urﬁ£tled3 Ne@izs dri eBh@ndreaction
ﬁh -Egﬁfgﬁ@(ﬁeglﬁﬂnﬂeéﬁg wasn 4asthi@inied; ivkter
t he form ac

. g Preparation 2
Zhep 1W5I~hg ef sabluArasd dBakas &d ‘éalPB 2. 148y opr+ was

obtained. m = 1.71 g.

21.2

3.41 g of triphenylphosphine was added in small
porticns to 1.7 g of the product obtained in step 21.1
dissolved in 20 ml of AcOEt, then after 10 minutes,
2.34 ml of water was added and heated to 60°C. After 1
hour, the reaction mixture was evaporated to dryness,
and taken up in Et20. The insolubles were eliminated
then an excess of a solution of saturated HCl in ether
was added. The solid formed was filtered, washed with
ether then dried to obtain the expected product in the

form of the hydrochloride. The corresponding amine was
obtained by liberating the hydrochloride.
21.3

The product obtained in step 21.2 could Dbe

separated into its two enantiomers:
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the nesylate obtained in step 5.1 dissolved in 17 ni
of 20 DMF, and heated to 70C for 3 hours. The
reaction nm xture was extracted with AcOEt then washe

Wa [ROBRAI16Q62N With a sat uBdted Nad smumqo %001809
oil was obtained. m= 1.71 g. 21.2 25 3.41 of
tri phenylbh@%p:_tm né W& @ddechdel isneddid peas| @ﬁ@eﬁo te72 g

gDOfoanltl %r%tj%bt%’{ﬁé eq i %c?etr%epzﬁlz 1dlgb%§9l9tieQPLd 7o ml

en arter nut es,

\ﬁaﬁewam@ atfdd 7and Heht 64 860G T Af toerC 1 I:F&‘?r r?"l‘l‘étlon

RACT RNy AL X W Was1 &YaROkat edthardrynessy 30 FUPC with
taken up in Et20. The |nsoI ubles were_elim N

t hen
TREESS oFLATEdNEri on of “Sat BFEFEELERESI n & tr?éf’ecr] was
aﬂﬂaﬂbr&m,e SOl 4 sbh Tesdredi wast f inllt erdd, waashedanidt hd ml  of

her_ then, drjced. to obtain the expested prg e@w i

t
f Bte tAE K, dr dc he “correspon am ne
€359) dbt aiirtdd Isy ilrirBemat i ngThde EmﬂderchIhGrqhde opmed Cl"hélng

0] n e d be, se ated i nt oTh
P‘%OS%% e;ﬂ%@%?&é@@%ﬁ&%ﬁ%? g™ P % ©

RO/ FFPD0SKIGI86S 1287 'GI6T (3P () inddl i ¥ adPd Sfas™"
Wd}li 0oF gAeézthe;rﬁam nea@btta_»rcgﬁgau ntstep PH 20f 9.5 by
i ssol ved i n of r_an xane. a

ﬂf?ﬁ?l%e egép?[on T 1 g}é‘éeth’@ﬁ qelcant oa"{he uglr)ﬁganlc
gy twas30Cswilthes, magashed siéveraly. CHmes with water
‘ﬁﬁgﬁpwiéhe€°%§%d?%%&@sNaﬁtbﬁeESQut§b§20MW%$'ﬁhf@kn1and

wat er di oxane at 70C, en was_al | owed
thinatly nwiltbw § s6tu3GCod tHasti Balvg.iote sdhiey organic

Vﬂﬂ&ébf%ﬁ‘éd By i NG+ £90! | BgiwaS fdrdd er&ﬂean(écﬁmsid: Nwas
= 0.49 g. The 10 roduct obt %I ned was tak %70 %
T a wax

AvERONRIeT GRS IRHBmE SOL CRECEE SN Sas
prof oBt Sihyd atddichg siMWNaOHa ddened xt urledBas +94 7°, at

te t he_orga t 96 4
SEvaral T s wi ROy P B AT A ot
sotaitd ooy y ibewemae Er 1 08hdpasifiagdl ﬁyawtﬂﬁmarsafuﬁgﬁed
NaCl sol uj{opn. The organic phase was collected, dried

and the so vent _was _evaporated off under recﬂk‘ C(Fd
pressure. 04%7mb offa hEiethylamine was to

product obtained in step 21.2 in 30 ml of DCM, then
2.53 g of Boc20 was added in small portions. After 1
hour, the reaction medium was washed with 5%
KHS04 /K2504, H20, saturated NaCl. After drying, the
organic phase was concentrated to dryness then the

residue was triturated in heptane; 2 g of solid was

the

cbtained.

21.5

1.79 g of the product obtained in step 21.4
dissolved in 15 ml of THF 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 m}l of iodomethane was added over 10 minutes. After

3 hours, the reaction medium was poured onto 60 ml of a

saturated aqueous solution of «citric acid then
extracted with ethyl acetate. The organic phase was

isolated, washed with water then with a saturated NaCl
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was obt ai ned which slowy hardened. [a]D = +94.7, at

25C, C= 0.5 (MeOH); optical purity: chiral HPLC. 96/4
20 (rotatory power of 100% purified enantioner = 102).
b 2d0eyD1087 triethyl am n25was added RGTAFR2005/001809
product obtained in step 21.2 in 30 mM of DCM then
ZH3g @f, Bee2@iwas:cadsesponaseadl topaityross . Af fléye Icrude

25 hour, t teaction Lum. was \was it 9 h
GRS o SRE BB Shitr BEBATRAD e on i yﬁlé?ﬁﬁ%gfap v
ovigani @ phasé lwasredheers r gredieatdr yressyEhEReERBE - A
resi Sqtrd dd . heptaneg; 4259 of solid was
gﬁﬁaﬁgsﬁg% Vyzélg ?%%9 g of the prod%ct obtai ned in

step 21. £ dtssolved in 15 M of THE was added to 480

ng of Nahthdl p2Baiktof fAdlE pireperetaon3(2hi hutes. ddduced

mxture was stjrred for 45 m nute i ent

et dthti &% %%819‘% ?H‘pﬁ?y%ggo%?ﬁﬁﬁgﬁ)ms added
over 10 emyfesatMdier? 3 hours, the reaction nmedium
was poureéd2 opt o 60 mM of a saturated aqueous sol ution
of citricacid then extracted with ethyl acetate. The

or gani c pha%e was__isol ated, washed w thdvate hes) ..
with a safurate WO HO(B1H)1L 6067 N®1<

PCT/ F / 091809 olut i_on, dried d\ ev@dponat e
dryne h& crudé product obtai ned was purified by

flash chr omat ography w th a dichl oronet hane gradi ent

in cyclohexane. A white solid.was ohtaiped.,m= 1.4

o 651 ¢ THBLBFBAGCt ' ont bl Bparat Fan 215 b pex fdone,
reédifcey oSi ngethelusovakhodohod tenplasyd ngf ZiiAcEE  para-
R ' 1 @23k ; : . L SE e dNx
A ARy Soop B P BPakes Ane AR s
et h§P °6r tieat ok nheELartd D &y of parer 1 hour, “allowing

tidldienesi Phopigafel dovas sheatied iThea Ldgiden weacddruted
at, 80C for. 1 hour, then at 790G 100, 1 8Os BLEOMRY sodium
hydroxide were added to bring the pH to 7. The organic
phase was decanted, isolated, washed with water then
with a saturated NaCl solution, dried and evaporated
off. 14 g of colourless oil was obtained.

22.2

O T 000,

16.09 g of the ketal obtained in step 22.1,
10.80 g of d-nitrocatechol and 60 mg of para-
toluenesulphonic acid were heated in 120 ml of toluene
with slow distillation of the toluene. After 4h30, the
reaction medium was diluted with toluene and cooled,
the insolubles were eliminated by filtration, the
filtrate was washed with 1N NaOH, H20, a 5% KHS04/K2S04
solution, H20 and saturated NaCl. After drying and

evaporating off, the crude product was chromatographed
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15 the nethyl formate to distill. The residue was
diluted wth AcOEt + H20 and several drops of 1N

sodi um hydroxi de were added to bring the pHto 7. The
FHYRNLE/ PHeee7 was decant ed, 2FBsol at ed, VREHERIPGH/ 001809
water then wth a saturated NaC solution, dried and
evapeiated, 20 wfing 14ighof o862 0GHCESY AgiOEtwas 0.65 g of

R B e T A

4-ni trogatechol .and 60 nmg of para 25 tol uenesul phopjc
acid Awer @I 0 m &M thiegtigkne VM__W
d I J_i_o J yee—AFter—4t30, tNK

di ¥m was di | uted witH%ol uene and cool ed, the NO,
i nsol ubles were elimnated by filtration, the

filtrate sz washed with 1IN NaCH, H20, a 5%

KHSO4/ K2SO4. 30 solution, H20 and saturate Cl .. After
o s o gt Thaeatrso LR it qadbed oy RaB0' € of
areonproguaphed AR 640466864 265 RET/ BR2 0051 DDIGH®acetic

silic ut,i | 13/ {. 6
e scpent B pPodtict s eBE AT Red 0 0B 4o JERhrrated
tridseni sateuy ~NOik Hapique zwap Lakemozup 22n3 BlARly nyith
924 higanisel.egmes addgd 110 8605 9.Qftn the RIRHUCt After
obt ai ned above in 5 m of trifluoroacetic acid. After,
Pt Freadtifon ORENIA  RASSConkEdt r ¥f8Redungerin wWith
\tmmd ! tﬁéﬁe W Sk da;eswfaa:taa&aﬂmpli @o@H&G}ibﬁth tThe H2fYanic
an rought to a, pH 9 wth 1N, Na After 1
FEE i Kp® tctfeleo"} gaftc ep‘ﬁ%?s%r%%dmgr?fe%e ag&inweR crude
watcetudthewasi t khaogatwoatetheNaConsobiilioa. ThehorYan 0.1
RIRRSEs WA nd tefl. tThe Lesovergd ehide
pr odl?_ct vva}gmc roE?ra; ogi\rbgg%(ragg %n éci [ ca%\?vi th 95P5/ 0. 1t ves
CHEEIMAEDY NP L 1D0 ny of the expected product was
15 obtained ms a solid. 22.4 00 Boc20, Et3N, O HNI
Boc- N JX\

0 Boc,0, Et,N O
O N02 O N02

85 mg of the amine obtained in step 22.3 was

treated with 98 mg of Boc20 and 20 mg of triethylamine
in 3.5 ml of dichloromethane for 1 h. After the usual
reaction and treatment, a white solid was obtained. m =
130 mg.

22.5

0O Zn/AcOH o
Boc—NC>< D\ Boc—N<__—><
0 NO, © NH,

The NO2 group was reduced to amine using

Zn/AcOH employing the operating protocel described
above.

23.1

0.46 ml of pyridine was édded to 985 mg of the
product produced in preparation 4.1 dissolved in 25 ml
of DCM. 0.84 ml of triflic anhydride dissolved in 3 ml
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O/ NO2 ONX®2 95 ng of the ami ne obtained in step
22.3 was treated wth 98 ng of Boc20 and 20 rrg of

ri eth mne 20 in 3.5 n of dichloronethane f
AWPe?OiSﬁ 04 €Q4&17 react| on and treat nent, P& W8°§6I0|0&309
was obtained. m = . 22.5 /~~OZn/Ac(}|~\ O\
BBE- NC% Bee- fhep- acﬁd@i Newexr/ 28 /mNuDss TRE NOX gr odgter

Washr @wcgdct O B Ne &HtiGn Zmé&gﬁ}d ey oweegeahaulth ice
0 e]Eatl n%\%glroto ol described. ab § 0. 46 of

p@? 8 n&fds Yadded (37985 Ty o"ﬁa%eso Btb?Bduthe organic
prbdaeedaisn cpfmﬁramdonoﬁcéndmsseldvemderr 2aaduref DOM4Z ¢
0.84 . Qf iflic. ydri de dissolved in 3 M WO
28%6?%%@6%57%&%%@%9005/ 001809 of DCM was t hen

added oveE328 mnutes at 5C. After 1 h at 5C, the
reaction “ngin mo\@asdi’@ﬁlﬂ%g?] Whhind C@as""%td%re&h%‘ W 15‘ 8 of

saturated NaCl sol ution e organi c_ phase was dr

ahd® cBREEHFFarbFadngsy WacihaR 4340 @lssobveféowdlwa@l of
obCmi red(. 83m2 o5 mhref dizgthanokefipenyasowrddedHo, +the

b da0 oL e QUL o2 050 AR 5080 20 L 391 18t
owethi ghatet he shedctviorh medi watwes téid uNedlw shlt6@on,
"éirPéd D@Ad ‘A@%l?l%%nt‘@éltt%d’\ahﬁﬁe r\’\'af‘9§9<é g»Pe Satrat edopy, o

sol ut1 on rne concentra ced
p?%%é@l‘f‘% wHfe PrEsfdad s gdeist e@hb‘ymﬂggﬁaphy using a

c;hmwﬁ@gr@@s&léﬁtnafao Rt hayol i gradi & 9fm 0 t 93850 of
fhl orofor 730 mg of 15 solid was obtained. 23.3

?o%}ﬁ %%eﬁjeduced to the amine by Zn/AcH as
descrl bedZEbB)ve St arting from720 ng of the product

obt ai ned 4 qﬁb H§?ﬁgﬂ¥o cﬁ?&xgo XPeELed i ne by

product vvas ob
Zn/AcOH as descrlbed above. Startlng from 720 mg of

the product obtained in step 23.2, 400 mg of the
expected product was obtained in the form of a gum.
Preparation 24
24.1

OH 0
@: — @j >—CH,COOCH,
o

OH

The product was prepared using the operating
protocol described in Org. Lett. 2001, 3(9), 1399-1402.
Preparation 24.2

0 O,N O
@ —CH,Co0CH, — ﬁ »—CH,COOCH,
o 0

Racemic

5ml of 69% nitric acid was added over 2
minutes to 2.73 g of the product obtained in 24.1 in
30 ml of DCM. After stirring for 2h 30 mins, the

- reaction medium was diluted with Et20; the organic

phase was washed twice with H20, twice with a 7% iced
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Preparation 24 24.1 0 > -Cdi COOCH3 OHCCO OH The
product was prepared using the operating 25 protocol
described in Org. Lett. 2001, 3(9), 1399-1402.
PF@pAPRE/ORh60872 ON 0 / >-- CEZOOOCH3 | PCE/FERZURYIPBE09
OO0 Racemic 5 mM of 69%nitric acid was added over 2
Miattes teolufBoy, of ohhe pwdtuct webeai nednca 2#ithina 5%
3u 394 k2864 _DQBhu/é%gE %tdcfdef '»5‘9%& ok gQrSQh@nnsbnéJ]ewith a
reaction nmediumwas diluted wt Eta_; the organic .
phalser fe8d WwidhédSPwiEe ofi- t h AT 1AW ey and aevepprating,
VD 20064 046067 28 PSTE ERREQ5/ 0R1809 , 2§agCB sol uti on,
once with _water, once . wth a 5% KHSO4/K2SO4 sol uti on,
once wit h" WX aF2tHeR %wc with a saturated NaCl
solutjion. After drying and E.Vﬁgorati ng, a white solid
was oM ai ﬁj:3.209. 5HBFEpafaty @ 02N\ 0
LiAlH4 O > T >-CP2CH2 &Tcm%@s
g of the pFoduet obtained using the Op&faldng
prot ocol described above in 80 m of THE was treated
Wi th 532 3gbdfaLi AFH4 tdte - 3réducd hobAgieedl0 usieng the
usdiad 2 £ 1821 PBOE 081 60 0fi IO Masy | 86l Atedd frur was
the formof a thick oil. Preparation 24.4 02N \\ O
VBRI SO F005 2. MOorbEh 14 526 ZE B0 W85 Lahsg Pfter
afhe h@sm};ohﬁbaohgaitme@.iam Sjg@ijﬁrSdﬁ/aS Vast rieatletted in
or as, described in the operating
\p,)}ér%{]ofc%%ﬁ/daeécéritbﬂélacl nOlp)J?épar ation 13.3 to give 3.52 g
of mesyl #repatatwasn idtenified by NWVR

OZN o) OZN Is)
\C[ >‘CH2CHZOH \@ >_CH ,CH,0-Mes
9] O

2.59 g of the alcohol obtained in step 24.3 was
treated with mesyl chloride as described in the

Mes-Cl

operating protocol described in preparation 13.3 to
give 3.52 g of mesylate. It was identified by NMR.
Preparation 24.5

O,N o NaN, ON 0
>—CH2CH;O-Mes —_ \©: >—CH2CH2N3
0 o}

3.51 g of the product ocbtained in step 24.4 was
treated with 1.97 g of sodium azide using the operating
protocol described in preparation 13.6. 2.60 g of the
expected product was cbtained.

Preparation 24.6

(Ph),P, H,0

O,N 0 O,N 0
@ >—CHCHN, \Of D>—CH,CH,NH,
o o

2.59 g of the product obtained in step 24.5 was
treated with 4.90 g of triphenylphosphine and 2 ml of
water using the operating protocel described in
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Preparation 24.5 2N \\ 0 NaN3 02N \\ O >_CH2CH2O Mes
>--CH2CH2N3 20 3.51 g of the product obtained in step
24.4 was treated with 1.97 g of sodium azide using the
Wperavisyg1a06at ocol descri betP in prepar 3&&6@29%/001309
2.60 g of the expected product was obtai ned.

Bt‘cepan:atcilm 2436702N \2 Gy ( BHf) 3PheH2Ex P20t ©d ) -FAHEEHINS Was
O tal NHZaHZ% .q 0 2.59 g of the product obtained
}r? élﬁ reated with 4.90 g of

tr| phenylmﬁ@@gmtn@naﬁ?cﬂ 2 m of water using the
operating protocol described in W 2006/ 016067 29

RTFLFR2Q056001809 prep#@ali on 130N g 0fo t he
expe pr cM@g, Obtaitrest as an m Priepam,aHiNHBOC
24.7 TNICD > -- CHROHENHD >- - ez H BAC - 02N

"Cco 'OO 5 1.99 g of the product obtained in step

24.6 was 1 tyeaf et WHA I.nga@cyswgam@do@ﬁr atkpg24.6 was
protocol described in ar at Iﬁ%% 2.41 ¢

8.
§6Ie|a&e\ﬁas wobtai k20 Pre %‘il 0 BN O A A%CSStOCOl
H2N @1 badOn 2CHANR (XS &1 dotH2 CH2 R BOCZ 40 © Tlie mbd@ctwas
%é:al ned |n step 24.7 was treated wth Zn/ AcCH usi ng
usua protocol to reduce the nitro group to an
am no grdupprar@4an o4 tthe expected 15 pr oduct, in the
formof a wax, was obtained fromO0.93 of startlng

15 he corrpounds WERAeQrbr nul aizlq
—CH,CH,NH-BOC >—CH CH,NH-BOC
0

The product obtained in step 24.7 was treated

with 2n/AcOH using the usual protocol to reduce the

nitro group to an aminoc group. 0.84 g of the expected
product, in the form of a wax, was obtained from 0.93 g
of starting product.

The compounds with formula (IT1I) and
intermediates with formula (IVY, all Dbenzodioxole
derivatives, are characterized in the table below.

Transformation of the compound with formula
(IV) into a compound with formula (III} was carried out
using preparation 5.3 for the following compounds: 7.2,
9.1, 11.1, 12.1, 13.4 and 14.1.

TABLE 1

Preparations of compounds with formula (III}.

X 0




internediates with fornula (1V),
are characterized in the table bel ow. 20

deri vati

VEeS,

all benz

odi oxol e

Transformation of the compound with formula (1V)

wocaopeyodesiszh fornula (11130 was carri 8§T6ER20Q5/R§1809

into

preparation 5.3 for the follow ng conpounds: 7.2,
L ALL 121 154 and L TELELZY
Bbeod RS SAERQ006/ 016067 16 PH Bﬁlﬂagé%bié’ﬁg‘%éﬁ\’
5 Rgii;— NO2 (;Vé éh_ thgfll)’ rations ﬁm%i NXE 2
@. 95 ppr CHscozﬂilﬂ 4.90 pph?.lse: 2H 7.25 pbd d: 1H
6.10 ppn: dd: 1H, 7.85-8 Q@]&Qn1snhﬂﬁ 35 pRO:preh: skHzm;
2H 6. 55 |ppm s:.lH;.6.75 g s qngQ 3'1; o;
3.2 6.6Q ppm s: 1H 4.8p pgénﬁ)pf%e éﬁf 7. o5 Bt SF
1H, 6.0Q ppm dd: 1H, 7| 80=8p@0 @poH m [66.10 gpon:dds: 1H;
se 1t | 7.90 ppm ser 1% CEGIBOR. 1| 53 AR
ppm m [2H, 3.65 ppm m|2H 5.40 ppm t}6.EQ pap: 7y LH:
ppn: se: 2H, 6 55 ppm [: 1H 5.25 ppn1 6. 75Hpm: [:108
Ppm e-—HH—5-—96-6-65 pppT—m 2+ T- m d. 1R,
6. 20 ppm“a“Hp  7.90 ppml dd: 1H 6.55 pph:2 t: 1H 5
CH CH2NEt 2 5.2 5.3 0. 95 ppdi pb: &H1n0. 85 pwo: poim: &, 2H;
7.25 pom: d: 1H; £.00 ppm: dd: 1H;
7.80-8.30 ppm: m: 6.10 ppm: s: 1H;
4H 6.25 ppm: d: 1H;
6.60 ppm: d: 1H;
7.65 ppm: se: 1H;
7.90 pom: se: 1H
4 CH-CH0H 4.1 4.2
3.75 ppm: m: ZH; 3.65 ppm: m: 2H;
5.40 ppm: t: 1H; 4.70 pom: se: 2H:
6.55 ppm: t: 1H; 5.25 ppm: t: 1H;
7.10 ppm: d: 1H; 5.90-6.05 ppm: m: 2H;
7.75 ppm: d: 1H; 6.20 ppm: d: 1H;
7.90 ppm: dd: 1H 6.55 ppm: t: 1H
5 CH-CHpNELp 5.2 5.3
0.95 pom: t: 6H; 0.85 ppm: t: 6H;
2.55 pom: gd: 4H; 2.45 ppm: gd: 4H;
2.95 ppm: d: 2H; 2.65 ppm: dr ZH;
6.55 pom: t: 1H; 4,55 ppm: se: 2H;
7.10 ppm: d: 1H; 5.75-5.90 ppm: m: 2H;
7.70 pom: d: 1H; 6.05 ppm: d: 1H;
7.90 pom: dd: 1H 6.40: d: 1H
6 6.1 6.2
CH-CHAN - NMe ) o0 ppm: s: 31 2.30-2.70 ppm: m: 11H;
2.70-3.40 ppm: m: 2.80 ppm: d: 2H;
10H; 4.80 ppm: se: 2H;
6.65 pom: t: 1H 6.00 ppm: dd: 1H;




2.55 ppm qd: 4H, 2.45 ppm qd: 4H,  2.95 ppm d: 2H
2.65 ppm d: 2H, 6.55 ppm t: 1H, 4.55 ppm se 2H

7.10 ppn: d: 1H;, 5.75-5.90 ppm m 2H,

Wt 20065 008067d: 1H 7. 90 pph: dd: 1H G’CE@SFPGOUMO@NOS’

6.1 6 2 CH-CH Z \-9%-M 60—BB s—3H2—30=

|J|JIII S ol ._ f %ll
PR&sa-M |FReRe 2. 70- 3. 40 p{SmN‘Pﬁ &80 ppm :“%% o
4. 80 gpm se: 2H  6.65 t: 1H 6.00 ppg dd: 1H
20064016067 31+—PCHFRZB65-0601809—Prepa-—CR55R6 X =
NO2 (IV)] X = NH2 (I11) r&tQSO}PEthﬂI R | 4R §-165PHpne: &
1H, 6.15 ppm t: 1H  7.65 ?Egn . 1AH 6 @Qopﬁm; & 1H;
1H, 7.80 plan: dd: 1H 6 60 plan: d 1H %@FCO\H\{EZ
7.2 7.3 12,85 ppn: s: 3H: | 3.8950mm:a¢d: E 34 668 HIE: M
. 3H, 3.&bcppsy s: 3H, 7215 pI an: d: 1H 74 80 pl an:
se: 2H, | 7.35 plan: s: 1H 00 ppm_.dd: [ 7. 80
plan: d:| 1H 6.20 ppm d 21 P 803Bpm 285 B0
plan: d:| 1H, 6.75 plan: 53. J.’bl—bpua Q—I—BEO\IE 3851p: 250 3H;
1.00 plagn: s: 3H 1.00 p 3. 10| PP eZI—bH’
305 pldn: qi: 2t 6. 50| gl Eni: o A b PR el o
2H,  7.20 plan: d: 1H 5| 953%pm: éldlﬂrlH fioﬁoprﬁpnéﬁddlﬂr
1H, 6.05 plan: s: 1H 7 858(:me ddiplH belly phana: du;
1H, 8.70 ppm te: 1H 6.5 lan: d: 1H 8 4610 Bpﬂg éelH
1H 90H-CN9.19.27.30|E$} PF“BdCiH 5.10 6(9p ’
2H, 7.45 ppm s: 1H, 6.20 plan: dd: 1H;, | 6.75 pom: s: 1H
8 CH~CONHEt 8.1 8.2
1.00 ppm: s: 3H; 1.00 ppm: t: 3H;
3.10 ppm: gt: 2H; 3.05 ppm: gt: 2H;
6.50 ppm: s: 1H; 4.70 ppm: se: ZH;
7.10 ppm: d: 1H: 5.95 ppm: dd: 1H;
7.70 ppm: d: 1H; 6.05 ppm: s: 1H;
7.85 ppm: dd: 1H; 6.15 ppm: d: 1H;
8.70 ppm: te: 1H 6.50 ppm: d: 1H;
8.40 ppm: te: 1H
9 CH-CN 9.1 9.2
7.30 pom: d: 1H; 5.10 pom: se: 2Z2H;
7.45 ppm: s: 1H; 6.20 ppm: dd: 1H;
8.05-8.85 ppm: m: €.45 ppm: d: 1H;
2H 6.85 ppm d: 1H:
7.25 ppm: s: 1H
10 CH-CONHNMe) 10.1 10.2
2.50 ppm: s: 6H; 2.50 ppm: s: 6H;
6.50 ppm: s: 1H; 4.75 ppm: se: 2H;
7.10-7.20 ppm: m: 5.95-6.50 ppm: m: 4H;
1H; 8.50 ppm: se: 1H
7.75-7.80 pom: m
1H;
7.85-7.95 ppm: m:
14;
9.80 ppm: se: 1H




8.05-8.85 ppn: m 6.45 ppm d: 1H 2H 6.85 ppmd: 1H;
7.25 ppm s: 1H 10 CH CONHNM 2 10. 1 10 2 2.50 ppn: s:
6H, 2.50 ppn: s: 6H, 6.50 ppn: s:

/0 2006/016080 ppn: m 5. 95-8 50 ppm nPCEﬂF%gPHWQOé@w
ppm.__se: 1H_ 7. 75-7_80 pRA—M 1 H: 7-85-7—95 o1 m
bebe F.Rg se: 1H WO DPBCENea d8%7 32 x 2ok ()

/ Q05/ 001809 pr _ @ X = NO2 (I V)R = NH2
FREops f'émc N-VR 4N —eNH— 12 CONFZ 705
RRM d: 1(11\['\ pl an: seil2H, 7.65 ppn:| #-21H, 6.00
ppn: dd:} 1fgQNF, 80 ppm dd: 0515£m 6d2QHPI0n 8;801dpm: So:90H;
ppn: se:| 2H 6.55 ppn: d 8. 05 se: 2H 7.
ppn: de:l 4H 12 C CH2OH 13: 6_1_52@201 OH 3 gd’op%?ﬂ’ ‘%P 1H;
4H 3.45 ppn: d: 4H 5. 40 @ppin:t a2k 4. 56.30ppom: & 11
2H,  7.05 ppn: d: 1H, 5.05 ppm t: 25}1 7 PR, & 1,
1H 5.80 ppm dd: 1H 785 DB & i1 o] DS o &
1H, 6.35 ppn: d: 1H 13 { sHXCbE:NEt:2203. 41 1305rmm de:9@H

m T oH.Ccl.4 ppn: t: 1.70 ppn: s 1.50

m s: BHy 2.10- 2. 60 pp%ylm 1.85-2.00 :)12;?;1Ij m 2H;

SH; 47.685 pp6H,0H 2. 30- 2. 66.ppermng: GH  1H3- 4P PR ppmiEs
. 4. ppn: se: 2H 1H 7. 853Nt dst; S. 9@ .dek: 2H;
1H  1H|[6.10 ppm d: 1H; Egyppm g 1H Hpf: '
7. 05 d: 5.05 ppm: t: 2H?
7.65 pem: d: 1H: 5.80 prm: dd: 1H;
7.85 ppm: dd: 1H 6.05 ppm: d: 1H;
6.35 ppm: d: 1H
13 c{\CHZCHz'NEtz 13.4 13.5
Me 0.90 pom: t: 6H; 0.90 ppm: t: 6H;
1.70 pom: s: 3H; 1.50 ppm: s: 3H;
2.310-2.60 ppm: m: 1.85-2.00 ppm: m: 2H;
8H; 7.05 ppm: d: 2.30-2.60 ppm: m: 6H;
1H; 7.70 ppm: d: 4.60 ppm: se: ZH;
1H; 7.85 ppm: dd: 5.90 pom: dd: 1H;
1H. 6.10 ppm: d: 1H;
6.45 ppm: d: 1H
13a GCH,CH,NH-Boe | 335 13.9
Me 1.35 ppm: s: SH; 1.35 ppm: s: 9H;
1.45 ppms s: 3H: 1.45 ppm: s: 3H;
2.10-2.20 ppm: m: 1.90-2.05 ppm: m: 2H;
2#; 3.0-3.10 ppm: 2.95-3.10 ppm: m: ZH;
m: 2H; 4.60 ppm: se: ZH:
6.80-6.90 ppm: 5.95 ppm: dd:1H;
m:1H; 7.10 ppm: 6.15 ppm: d: 1H;
d:1H; 7.65 ppm: d: 6.45 ppm: d: 1H;
1H; 7.85 pom: dd: 6.75 pam: t:lH.
1H.
14 CH-CHpMe 14.1 14.2
3.30 ppm: s: 3H: 3.30 ppm: s: 3Hs
3.75 ppm: d: 2H; 3.60 ppm: d: 2H;
6.60 pom: t: 1H; 4.60 ppm: se: 2H;




13a -

ppm s:
2.10-2.

9H, 1.45 ppm s:
20 ppm m 1.90-2.

H2CHZ NH-Boc 13.8 13.9 Me 1.35 ppm s:

3H, 1.45 ppm s
05 ppn: m 2H

9H, 1.35
3H

AON 20069913050 ppm m 2H, 3 2H 4. 60P55W3gg052'g01809

6806 ()nnm 5 _9OfF pph- Add- 1 =
oo LT 1§, LA J.ll, 1. J_U D
o KRR d- 11t 7. 65 phrm e @45 ppm| - T “Tﬁ’t
1_.ﬂ*,__jf;,mg|om dd: 6.75 ppn: Iy 1H 14 CH GygC\e 14.1
30 pp—s- 3H—3-30 ppT—S- 3H; 375 ppm _d:
2H, 3.60 ppn: d: 2H 6. B0.1pmm:td: g 4. 6D 9§p@ﬁms%i 1H;
2H, WO 2006/ 016067 33 PCT/ F—BZ 5/ Q03809 Xe 3 0NG: (4:V)LH;
X = NH2 |[(111) preps- MBR6 rations NVMR NMR 7.1Opm:L
d: 1H 5 95 ppm dd: 1H | 78570 ppde: & | H 667_01@1%‘% B
t: 1H'_ [7.85 ppm dd: 1H 6.20 ppm d: 1H, | 6.%0pgppne: di
I35 \.rbHrEHNIN-’Pr 151152 Ve 1.30-1.40 2d:
68 2.70 ppm 2d: 3H, 3/58-4.00 ppm m g%ly 7.10
ppm t: 1H 7. R0 7.30 ppm3o¥L.40lppm: 7Z3:80:8.00 ppm m
2H. 16 OH CO- NH NHBCc 16 %H16 2 1.40 ppm |s: 9H, 1.40
ppm s: 9H 6.70 ppm s] IH 4.70 ppm se: 2H 7.20
ppm d: 4H 6.05 ppm dd] 21K ppm: d: 3H;
3.50-4.00 ppm: m:
3H;
7.10 ppm: t: 1H;
7.20-7.30 ppm: m:
1H;
7.80-8.00 ppm: m:
2H.
16 CH-CO-NH-NHBoC 16.1 16.2
1.40 ppm: s: SH; 1.40 pom: s: SH;
6.70 ppm: s: 1H; 4,70 ppm: se: 2H;
7.20 ppm: d: 1H; 6.05 ppm: dd: 1H:
7.80 ppm: d: 1H; 6.30 ppm: dts: ZH;
7.95 ppm: dd: 1H; 6.65 pom: dr 1H
9.00 ppm: s: 1H; 8.90 ppm: s: 1H;
10.60 ppm: s: 1H. 16.20 ppm: s: 1H.
17 QCH,CH,-OH 17.1 17.2
Me 1.60 ppm: s: 3H; 1.50 ppra: s: 3H;
2.15 ppm: t: 2H; 2.00 ppm: t: 2H;
3.60 prm: gd: 2H; 3.55 ppm: gd: 2H;
4,60 pom: t: 1H; 4,50 ppm: T 1H:?
7.00 ppm: d: 1H; 4.60 ppm: se: ZH;
7.70 ppm: d: 1H; 5.90 ppm: dd: 1H;
7.85 ppm: dd: 1H. 6.10 pom: d: 1H;
6.50 ppm: d: 1H.
21 CH-CHz-N(Me)-C|3=O 21.5 21.6
;l/o 1.35 ppm: s: 9H; 1.40 ppm: s: 9H;
2.85 ppm: se: 3H; 2.80 ppm: se: 3H;
3.70 pom: d: 2H; 3.50 ppm: d: ZH;
6.60 ppm: te: 1H; 4.70 ppm: s: ZH;




7.80 ppm d: 1H;, 6.30 ppm d+s: 2H, 7.95 ppm dd: 1H,
6.65 ppm d: 1H 9.00 ppm s: 1H 8.90 ppm s: 1H

10. 60 ppn: s: H 16.20 ppm s: 1H 17 - H2CHz
mzzonmogpm st 3H 1. 584ppm s: F?CT@'%OMOJ-GO-"

- 2H, 1_ OO Ip|un| = l_ll, u 60 IJIJIII qu Ll_;, 1
(Rrep2H; RFG ppm t: 1H|X%=382pPA t: 1H X5 N rle
4160 ppm se: 2H, 1311;70 ppm d: 1H; m'iR90 ppm

geh—H—+85-ppr—dd—t—6-10ppm—d—1H;

d: 1H  P1 CH CH2- N(Me) - CH01Q@res: 21 Bi:0 1. 5%@141\ §d AH;
9H 1.40|ppm s: 9H 2. 557 PO FmSe: 13, 2 01220 HER: m: 1H;
3H, 3.70 ppm d: 2H, 3.50 8§)m d: 2H 60 do%m te

1H, 4.70| ppm s: 2H, WO 200 FFB06T: 35 LH;
PCT/ FR2005/ 001809 Pra_ CR5R6 X = NO2 (V) eXsephhd2d: 1H.

(TIT)y  Trati IZFRNIVF(7é9£me d: IH, 5|95 pan: dd:
144, 7.73 pmlgB%H 6.106:20 ppm m 1H, 7.85 ppm
dd: 1H : 1H| 1646@mpps: QH, IH| 22 /'\
22. 4 C\--f =Boc 1.40 pprn 0 pllan: te: 4H;
3.55 ppnt te: 4H, 7.10 pl 2 50 pgx}r_lt fH 9{ 7% plan: d:
1H,  7.90 ppm dd: 1H. 233 @HPEHZNE(@HE) 20H) 2 23.2
2.65 plap: t: 4H  3.05 plamy pdm: &kbin;3. 40 ppm t: 4H,
4.35 plap: se: 2H  6.50 |ppm t: 1H
7.75 prm: "1H;

7.90 ppm: dd: 1H.

23 CH-CHN ( {CHz) :CH) » 23.2
2.65 ppm: t: 4H;
3.05 ppm: d: 2H;
3.40 ppm: t: 4H;
4,35 ppm: se: ZH;
6.50 ppm: t: 1H;
7.05 ppm: d: 1H:
7.70 pom: d: 1H;
7.85 ppm: dd: 1H.

24 CH-CH,CH,-NH-Boc | 5, 5 24.8
1.35 ppm: s: 9H; 1.35 ppm: s: SHy
2.10 ppm: gd: 2H; 1.95 ppm: gd: 2H;
3.10 pom: gd: 2H; 3.10 ppm: gd: 2H;
6.50 ppm: t: 1H; 4.70 ppm: se: 2H;
6.95 ppm: t: 1H; 5.80-6.05 ppm: mt: 2H;
7.10 ppm: d: 1H; €.15 ppm: d: 1H;
7.70 ppm: d: 1H; 6.50 ppm: d: 1H;
7.90 ppm: dd: 1H. 6.90 ppm: t:1H.

Preparation 18
18.1 ((7-Nitro-2,3-dihydro-1, 4-benzodioxin-2-
yl)methyl) diethylamine hydrochloride.
5 800 pl of diethylamine was added to 1.50 g of
7-nitro-2, 3-dihydro-1,4-benzodioxin-2-yl
methanesulphonate, described in International patent
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7.05 plan: d: 1H, 7.70 ppm d: 1H  7.85 ppm dd: 1H

24 CH CH2CH2-NH-Boc 24.7 24.8 1.35 plan: s: 9H, 1.35
ppan: s: 9H, 2.10 ppm qd: 2H, 1.95 plan: qgd: 2H
wol@quByoxgbe?H, 3.10 ppm §8: 2H 6. ECTHFR2Q05/4091809
4.70 ppm se: 2H, 6.95 plan: t: 1H;, 5.90-6.05 ppm
Hpplakkat Al Oowpl anyodl F7,6.1k56 ppmml dof1HMF7. Zhdppmated

q:olw Cgr e%&%)lgﬁ nggs §O§ 1_19_ %&mdl%q:h)}l@mlqlegan&pénadded
(=E7- N2t rhos 2 3idickyrdied-sl, 4- Béﬁznduéﬁurhqurwd)ﬁﬁﬁhyigactlon
4t 4 dgg%*ee@gg%%@ggrtgedr%%%% Plerf Aatdd apfetaken

was a
Tmi it ol @0 3udi Q?dﬁ@oﬁt4ibéﬁz§dﬂﬁxﬂ$ AN/ |NaOH; the organic

%mewwhoeébgnt@@%m@wm Iﬁiehnawea@al pafeant with
2006/ 016067 _35 PCT/ FR2005/ 00180 I|c tion V\gf the

cROFEEA, Maflio Tef OV IhdhH At BT
QdoHEs 809 peksotiudi etlkyltariare wer enadedkl atf FRdfurthen

i}feflya' e ALLEE ARJIOULSY LD LEAGT Olon TBALUMYES,  the
ated to ryness; Iﬁe restdue was taken up
menumfpm@@a wa heavBpaArastds NONSTEN st e aé?tba?ﬁ% residue

f’@:g.lxdae&d—’:ﬂ't e ¥asPeds W o @t & t@LNedM th = 0.95 g,
sat ur at er?teér dryi ng anrd evaporating off the
ABOET 1331‘915?%s¢due was taken up in 20 mi of AcOEt then
50 ml of 135N HCl-mhthst? | Bedihbenodecanbedzotiheox1f-2—-

aqueou a S, evaporated to dryness and the
g’é‘%ﬁé‘%@ ‘?J%IY%JU?IE{ Y in ether, filtered and dried.
m = 0. 95 3,05 MP cfl@@wﬁ@¢@d;ﬁﬂﬁp was added to 0.9%4 g of

y‘i}@r?etﬁtyf?ddgkﬁxgm"% LR Ok NeBe preceding step in

I et am ne. 15 g of powdered zi nc wa

FITRENG. @1 941 6P MEneChi tTrH(f der.%*%%e Sptldined=Pn 07 C
the prEecsdi st ep adid susPension bre40 20l mifnufds; after
ALCR,SORLILD 06, hch M0l 2GRS ATL8 83 A0EH e
resmmiadieaahdfsti erihegireas The solid was filtered, washed
with THF then with a little methanol. The filtrate was
evaporated to dryness, taken up in ethyl acetate, water
was added and the pH was brought to 8 using 10N NaOH;
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 = (0.51 g.

The compounds with formula (I1I) and
intermediates with formula (IV), all benzodioxine
derivatives, were prepared in the racemic form and are

characterized in Table 2 below:

TABLE 2

Preparation of compounds with formula (III)

X O
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20 conti nued for

f||trate was

2 hours.

t aken

The solid was filtered,
washed with THE then with a little nmethanol.
evaporated to dryness

&&t%ﬁ% QfQE7 was added and®t he pH waF%bh

The

Mcf}ooh@étsog

e on, 25 naol B0 h RS TR AL Lo 5
degagised, |washed vvitrlsaturatgﬂm_l\lac:ll dried anger
Smounds R ER MUl 1K1 1) 4oL | nt er medi at of A n
formul a (!V), al | benzodi oxi ne=1 36 1ded it kmyes,| 1\er Spm: t: 6H;
b e 2 bdl ow TABLE 2. Prapar dtHom-0F 3 Ea Blinds af R-Eo pe:
formul a (IE} IO%)lSE)(Q/ \Pr 0] 25 Sg }"@ 26806/ 016067 36} 6H; 3.80-4.20 ppm:
ND (F|R|2|O§) Pt ions NV VR as | el ersearn iy T e 0 pen
1.00-1. 10 [ppm m 1.00 ppm t:f 28H;4-8614-93 rO0: 3. 40 FPm
2.45-2.65|[ppm m m |[6H, 6H; %T 80,4720 BRM d: | 6.05-6.20 ppm: m:
4: 00-4.50 [ppm m m 3H 4.70piss: 2H 4.80-4.95
piss: se: [2H m 1H 7.10 ppmi ¥ o5 -80 FFHp 2t
1H, 7.65-71.80 ppm 2H| m 2H ¢60ppm d: 1H 19.&HPpht d: 1H
3%30. 3. 80 |poptr 2. 3072, 60 pprit I Tob 4. 15,4750
grl_r: |406_|0 En 2H (7:%:4 golgpm)ém;p@ngéﬂ@;gﬁég pp Zglzgixgos 3H;
. p 3 ppm: m:
é]l::z KIEZS ‘091 20. 2 2hom 4 10§, g 1?54) 50 pi:m 1DH,
m: 2H; 3.70-4.30 ppm: m:
4.90-5.10C ppm: m: 3H; 4.60 ppm: se:
1H; 7.15 ppm: d: 2H; 6.00-6.10 ppm:
1H; 7.75-7.90 ppm: m: 2H;
m: 2H 6.50 ppm: d: 1H.
20 H CH,-NEt| 59,1 20.2
1.20-1.30 ppm: m: 0.90 ppm: t: 6H;
6H; 3.15-3.60 ppm: 2.40~2.60 ppm: m:
m: €H; 6H; 3.75-4.25 ppm:
4.10-4.60 ppm: m: m: 3H; 4.60 ppm:
2H; 5.05 ppm: te: se: 2H;
1H; 7.15 ppm: d: 5.85-6.10 ppm: m:
1H; 7.75-7.90 ppm: | 2H;
m: ZH 6.50 ppm: d: 1H.

6-

yl)amino)

The numbers of the compounds shown

relate to

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

asymmetric carbocn, these compounds were obtained in the

racemic form.
EXAMPLE 1:
Methyl 5-

Compound N° 2

{({7-
(2,6-dichlorcphenyl)

({ (tert-butylamino)carbonyl)amino) -
pyrido(2, 3-d]

-1, 3-benzodioxole-2-carboxylate.

pyrimidin-2-
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35

1.20-1.30 ppmi m 0.90 ppm t: 6H  6H, 3.15-3.60 ppm
2.40-2.60 piss: m m 6H 6H 3.75-4.25 piss:
4 10 4 60 ppm m m 3H 4.60 piss: 2H 5.05 piss:

c/beodt 715 pian: d375.95-6. 10 poaFRBOOSAE01809
7 75 7 O ppm 2H, m 2H 6.50 ppm d: 1H  The nunbers

of the ¢ qﬁlr;g[suls@omfrebage 50 Ot_cho&eiegl eingdunbabl from
3 bel ow lustrates the st ruct ures a J,:olrom

Wwaé@ltlﬁrrbpe%# es3Bf samé? nd‘gh%
dadi.ohen ey hearkd ntcan ' fAsyaEh 1 |1c5 crdr bofi, THF.

é&%%giggnpoun%%onﬁ%$ Obtalnedr{nmgglumrQ&ip(%Jﬁygﬂtrated
SIr(c(eTr((x(atcemmbut"g/Huam pt)g)dacbonyla)sampm)lfled by silica

(2,.6-d h 2 -
gl arpm e Bstel g gy B Zoni e
mommw&eﬂapsqucwmw@//@ol@@@w& RO%-ure Bf%0. 87 gt @

g; = 11NR, COTPPYNGEr OM-RICRA afH th 2wds aRdeht4@igdofoyt heass
onpound from preparatlon 1 was heated to reflux in

BPaRt ety Afier &%ours, the reaction medi um was
concentr&imﬁm@ercmjm Nhed product was purified

Chen re- Et biral bot Spneat i TRT68) B CHeds) FGR 6, 45

of2 ,e6 - diett lovw syt é oy Wasy vbd@i ned whi ch Was? Tcéj]é?ﬁflflfmjé%ll —2-

sSpecir 5 VEEEQ2:
@L;lnpoundQ I\-Igff 5- 6d’1?%??b§%%§%ﬁ1 %%?carbon

yl
am no)-6 {22 m®ld pﬁ@ﬁlw%y soppde was ldded to
3 APy i pedidire2- ester obtained in the above example in

- b b
59 S %’m Sr T he e tahda st Rt o i fhing
est exmobéat neelmparaberaboveeexaﬁplteqnn memlm Wﬁs dllUted
'Iﬁb{}?nﬂls?EéfteH@% W dfe ggpil"twea% %r&ﬁdgﬁi' Bg datysing 1N

i'ent tTenperature, the reaction nedi umwas,_ dil ut, H20
WGh AcOEE 01D ndPhABE pMARRI ST IR t B2E S§| g

Hflen TRE+OrGRRIC PRESE was decantiedevapshetedi tdf H20 The
solid yellow residue was taken up in ether, triturated,
filtered and dried. 205 mg of the product was
obtained, identified by mass spectrometry. MH' = 569.

EXAMPLE 3: Compound N° 3

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

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

A mixture of 0.62 g of the compound from
preparation 3.2 and 1.40 g of the sulphone derivative
from preparation 1 was heated to reflux in 20 ml of
THEF. After 3 hours, the reaction medium = was
concentrated under vacuum, then the residue was
chromatographed on silica with 97/3 v/v CHC13/MeOH.
315 mg of a yellow solid was obtained, identified by
mass spectrometry. MH' = 568.

EXAMPLE 4: Compound N° 9 SSR 105451

- {Tert-butyl}-N'-{6-(2,6-dichlorophenyl)-2-
( (2-hydroxymethyl)-1, 3-benzodioxol-5~
yl)amino)pyrido[2,3-dlpyrimidin-7-yl)urea.




10

15

20

25

30

35

20 then saturated NaCl, dried and evaporated off. The
solid yellow residue was taken up in ether,
triturated, filtered and dried. 205 ng of the product

WS 200 1wk i dentified by3srass spect F@THRR200&A001809
569. EXAMPLE 3: Conpound No 3 25

5- ((7- (((d=zenir Buyl ampmedcerhoayl ) AOLno)ya6- @2ded to 2
e S eI Y el oo B Pk e Fepararion 4.2

ofifo oxaii Xt ur
&rﬁaz IR Dimd h@fcomaommpfmmd frapapacbanaBionafd in 4305 ml
f sul phane_ d ve , 30:cFF0 epar abi,ea .1 Th
%go ﬁ(%g?lé g ret u%.ﬁaefo Eo $5T|¢|Enf&¥ter 3 "hours, °
trie@ arteiant umﬁmm WA \Aa@ncéﬁﬁééﬁ?ﬂaﬂ]@@eﬁnd’ércwgbumﬁﬂen the

tgé%%g Lpee %%% ﬁr\e&% g;lir@mtao%ﬁph@@measllwa mgt hof  a

of a yellow s d
db?tlall%d SCPJd?éfﬂt |‘F<"|1%d B?taégeﬁas§n§pedﬂﬁ&% KA/&Y mass
4ME€OED®HL‘Ed No 9 SSR 105451

N-(Tert 6 d| bogo n

((2- hydrc%fﬁ%‘%lr@rfj gﬁoxél ggﬁ Yodo8s

yl ) am no)Jyt { tof 2 Beaniwtyrl@lmnnmwyhﬁéﬁl) Ppino; -

2 6067 | ER2Q 189947 43 pl of din-2-
((C)Er)f %lcg}qed?%%r% d%%g?o g ?n xture, B%YIrTll;]m:t)fln
tyHe am«m@mh ?r-rizﬁﬁ%ﬁtéb@ﬁ%%@o% gapboRpfry ? ng of the
conpound §¢ qm ppepaI@det datidn 16cnl wanf FHE@EY itto was00 g

heated to 5 for hours. The 5 reactiQ u
%céﬁ?r&t@&’%r%‘?x@umﬂﬁeﬁ St 1He Ereasnddue% 0T che
cyrapaingr apbed mmiammn 490 2nyi of 1& Hslel¢6wE§@|H| d then

s .oht.ained an t|f| mass ctignefsyrs M th
BBt & de St LB TR RS LTRSS ©

ST (¢ Terekitu yWasi n@%@@%ﬁyt?ﬁm%&e% veguum.  The
Gﬁ Cdﬂé’r»?@eaﬂk%ﬁﬁbg% n3adbnpwiilnicd Reizh CHC13/ AcOEt

Sk a2 &0 HOL 8 BdRg fo M0 SBF End orPoum e
fcfé‘ﬁtpiﬁw &y afla ds anse d5Pomgt of . t hEH' 15 To®pound from
o PRt By, O ofbtly Syt ben poneedl Lo o
was concent (2t ethmimiene vaglni , Theenzodioxol~5-
yl)amino) -6 6~ (2, 6-dichlorophenyl)pyrido [2,3-
d}pyrimidin-7-yl)-N'-(tert-butyl)urea.

1.9 ml of 1M LiAlH4 solution 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,
1.5 ml of AcOEt then 10 ml of a saturated NH4CI
solution was added and the temperature was allowed to
rise. After dilution with AcOEt, it was washed with
water then with saturated NaCl. After drying, the
organic phase was concentrated under vacuum and the
residue was chromatographed on silica with CHC13/MeOH
(95/5; v/v). 165 mg of a yellow solid was obtained

which was identified by mass spectrometry. MH' = 554.
EXAMPLE 7: Compound N° 19 SSR 1039194
Tert-butyl 2—((5—((7-(((tertf

butylamino)carbonyl)amino)-6-(2, 6=
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resi due was chromat ographed on silica with CHCL3/

AcOEt (90/10, v/v). 465 ng of a yellow solid was
obtained, 20 identified by mass spectronetry. M
#6020B6%AWRIeB6d: Conpound No 32 SSR 107199T/FR2005/001309
N-(2- ((Am nonet hyl ) - 1, 3- benzodi oxol - 5-

Mh):ﬁllb@@gh@n(ya | )yczﬂl@IaJ {;zr @E}Iaig@)yr)lmqu 2;13-amino) f1 13|v—|
ri.m dai er re 0
PR R AR L2k U e gn myipa N a8, O
nitrile @er0|2\5atnlvecrﬁ‘ tdenqrrcedied BRhnpresdi sséeded to

gf.tfié?b ?dd&gl grll_{l":v\,a@fodl} %\5%%1%%d :ﬁ.{ﬂu %%C&Q?tﬂ?giﬁt %g ar::

. 68f ca st that @arcmam @@t@-bm%@. SR RIERRIFSd Yhd 1P

2‘3”&@ alHr e Y@, Al | ovREAnt Gt ifdisy Abkers drnloutﬁsonaw tho°c.
c OE it was washed with water then sat ur at.e

RBE ISRAGIORIPF AL HES SPGRRE i nETHUEEE vas
%@Ik‘é%ntd;at @ﬁl amecan thcerunwaatieﬁhmtmesmimmrms saturated

to hed on sjlica_w 1 OH ](1954:@ d a
BAASY S 2 Sbr oSSt a s oA nea wiraRe
warsplodemeld i ed Wndemss spectwonet rytheH —r§§4due was

F r2moeung N %9 3SR 1@%@%gTebf bﬂUtybllow solid
(3_;;(3 tert- butyl am no) carbg})}/ll)na 6C mﬁt
WBS2008] D168%7 239 PETI FRIGD5L6680 285" SPectroietry.
@l]iﬂchl:oggghenyl ) pyrl do[ 2, 3 d] pyri m di n-2-yl)anm no) -1, 3-
benzodi ox0] ).carbon hydrazj r te. 0.025

m of com%@d e %%e?({]%fﬁg Jgé)%yé;of t he

pr oduct oh{(etlafteﬂ—]aut}ar)enar—aftﬁ—oﬂrﬁ,16~a11113h353100161391@§/b¥ £he

d c nepar t m of
%a% %t %%Iq: f-glr 3533l égﬂzr%&at C%LC§5 The
Nela@lmlm@ rmmm \Eas3“éjdaqib‘?r3d%3éﬁlfan7d'ﬁf%énf%%1 due was

taken up 3¢y QIdCl%ﬁ hetfhévasti@ﬂpmha vvatrem arsat yraetiing
NaHCO3 sol uti an, urate the@;t% £d and -
5 o R IS vty TRBFBE) Al 2ais
&ffr ormeoyr aphed DA 151 | béa. TS0 myhef xaea;ced:lco;tw moHigm was
e T e e o
N%I(Ctl@rtamt ylashd- (L, 62@|,cm-’m oPR8RPP) -in water, H2C,
and a saturated NaCl solution; after drying, the
chloroform was evaporated under vacuum then the residue
was triturated in ether, filtered and dried. 225 mg of
yellow solid was obtained. MH' = 583.

EXAMPLE 9: Compound N° 34

431 mg of compound N° 33 was stirred for 30
minutes at ambient temperature in 5 ml of DCM and 5 mi
of TFA. After evaporation, the residue was taken up in
a chloroform/water mixture and the pH was brought to 9
by adding an aqueous 15% Na2CO3 solution. The organic
phase was decanted, washed with water then with &
saturated NaCl solution, dried and concentrated under
reduced pressure. 116 mg of a solid was obtained.

(M + H]T = 568
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((2-hydrazi nocar bonyl ) -1, 3- benzodi oxol - 5-

yl )am no) pyri do[ 2, 3-d] pyrimdin-7-yl)urea. 360 ng of

the conpound fromthe precedi ng exanple was stirred

fwo 260670L6EG87in a nmixture dft 4 M 20 BET(FRZAP54AA1809
14 mM of TFA ; the reaction nmedi umwas evaporated

under vacBMAMPLEh&OreSbopeunds N"akén up in CHC13 and
washed mﬁéEﬁﬁ?Qh 15% Na2C33 in water, H20, and a

sat ur at ed Solution; after drying, the chloroform

was evaporated under vacuumthen the resigye 25 was
triturated in et el filtered and dri ed. 5 qg of

yel | ow sol i g~ We tai ned, M+ = 583. :
Conmpound N 81 ng "M b BB d—No- 33 tirred for

30 mnutes dM ent tenperature in 5 ofo’DCM and
5 m . 30 of TFA. After evaporation, the residue was

taken up Epeg chlprnofoqnt water yH xt Jego@REnkBe RHMAS the
brought . to 9 by addi ng an aqueous 15% Na2CO3

SOPEE 7 HRNT THE Vrigsht c IegRadERast YedamtERr Fedidd wi the™-
wabes, t bem, wwtbia saturated NaC solution, dried and
concentraggd unpder 35 reduced pressure. 116 ng of a

solid was“bBfafned. [M+ H + = 568 WD 2006/ 016067 40
PCT/ FR2005/ 001809 EXAMPLE 10: Conpound, No 35 Step 1:

N0O2 H I Y8H +HNO3f umi ng OH OH Step dafried out in

accorda Eh the 5 operating prot cribed in
J.Orga al | + Chenra-c0e9q, 507, 1-2 epi?TUKEﬁQ
NO2 2CH COOCH3 >- COOCH3 OH emPc Step

carried out I n accordance with J. Med. ,
Racemic

Step carried out in accordance with J. Med.
Chem. 1988, 31, 84-91.

Step 3:

NO, NO,
o NaBH, o
>—coocH, T >—CH,0H
0 o

800 mg of sodium borohydride was added to
2.91 g of the product obtained in the preceding step in
40 ml of methanol, at 8°C over 35 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 sclution, water, a saturated NacCl
solution, drying and evaporating the organic phase, a
brown solid was isclated. m = 2.25 g.

Step 4:

NO, NO,
0 Et,N, CH,SO,Cl o] |
>—CH20H - 5 >—CH20802CH3
0
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10 Chem 1988, 31, 84-91. Step 3: NO2 NO2 NaBHq
>-COOCH3 | / > CH2OH O :0 800 ng of sodium

bor ohydri de was added to 2.91 g of the product

@t 2oty orsdd®e preceding step in 15 4@om/FR2005/001809
nmet hanol, at 8C over 35 mnutes. After 50 m nutes, the
react i on jvedj l@n&@Stp@utaylgm&ﬂelmwamed waberli2deg of

plus 400 nml_ of et etate; fter ng
Ut egecaéegﬁuﬁggowaih.h@ t béﬁaseﬁﬂ?‘ﬁec‘ by
§%aHZOA K2 5@t hedleut $ whph sway Br phaosat:l@r atezr NaGl rgchutes.

%\gtﬁ,{: 4 Izalv\}égglsggggt egc%%rcact I%Qé@@&l&égaggcdﬁhﬁ%%d 8ith
O0Et 3N, CH3BRLI the>cCigaod o p@}@]@m@ waghgdo twpce with

%%qu%%gﬁzaﬁ@'gggéFﬁ?@QSQOgégggatéd4%a@lo%olutlon, then

triet ne was ded . g of the precedin
simdgifol 2 h BOIGAN A TRV URSRT oWREUBY - 126 PrgWEF sO1id was
eithangesul phenyd. whlgride over 25 minutes. After 45

m nut es, the reaction nmediumwas diluted wwth 5 100 m

of DCM t rSganl c phase was washed twice with ice
wat er and gnce with a saturated Nad 8I ution, then
dried and QGncentrated under .vacuum A°brown soI id was
obt ai ned. ® 01 g. Step 5 aN3 0 ||

>- SCHRNBSO B, 0O A M Xt .y, of

t he produci=obiai ned in step 4 and 7 ¢ of sodium
nitride was heated for 7h 30 mins in 20 mM of DW at
65C. The H eacki@Re Medi UM 0 V@RSoEhemepopreduont obtaimed in

Of Efe matgr a%% 300 P1sod1um nitride was heated for 7h
30 mins in 20 ml of DMF at 65°C. The reaction medium

was then poured ontc 75 ml of ice water and 300 ml of
ether. The organic phase was isolated and washed
several times with water then with a saturated NaCl

solution. The organic phase was dried and concentrated
under vacuum to produce a brown solid. m= 2.20 g.
Step 6:

NO.
Triphenylphosphine, 0
water
>—CH N, - >—CH,NH,
0

4.33 g of <triphenylphosphine was added to
2.19 g of the product obtained in step 5, dissolved in
50 ml of ethyl acetate, over 15 minutes then, after 10

minutes, 1.8 ml of water was added over 2 minutes. The
reaction medium was stirred for 1lh 40 mins at 60°C then
was diluted with 150 ml of ethyl acetate. The solution
obtained was washed twice with water, once with a
saturated NaCl solution, dried and evaporated. The
residue from evaporation was dissolved in a mixture of
50 ml of ethyl acetate and 50 ml of ethyl ether and
extracted twice with 50 ml of 1IN HCl. The acid aqueous

phases were combined and extracted using a mixture of



10

15

20

25

30

15 ether. The organi c phase was isol ated and washed

several tines with water then with a saturated NadC

sol ution. The organi c phase was dried and concentrat ed

WOl S00&LARED produce a bréén solid. BCT/FRRPQE/001809

Step 6: NO2 NO2 Triphenyl phosphine, 0 0 water ~CHzN3

(25~(ﬂHz~<zf 20h@14. 83tptof andpﬁénwlpm%phthglm@ihmdedthen
Lékfltg Qngg %g)%rﬁ%r&d%{ihﬁbéé'Onﬁq 'JE Sé@ﬁy@ acetate and

ved acet ate, over m nut es
Eafte@aao breonabes, tgz 89m waft hnatldl m&a%ded after

@é%rar&lrﬂ Ut €Re B}%_;a%ad LonyaediyBnes stthredtkar, a
Ih40mnsat 60C vvasdllutedvm

50 m of
L D7 0, SIS s Qi ted WiN 150 o Slcinaces

Widdl wabgutrience WlI‘hb aresidud bt edghlaCk seihade omas dried

i ed and evapora JThe _residue fromeya rat
%h %“%%%?gggg %eg ﬁn Sl oV AFIWR- SO%ﬂr% Y %% 66¥Elned
ace-ta]teﬁtargj 50 m of ethyl ether and extracted tw ce
with 50 eg; AN HC . The acid aqueous phases were
conbi ned and extracted using a m xture of WO
2006/ 01606¢n42 PCT/ FR2005/ 001809 3@ m of et hyl
acetate and 25 m of ethyj. efher, thén brought into

contact wth300 n of ethyl acet 2 t he pH was
brought  t{o i i/t

organi ¢ ph&se Was washed with water? a% saturat ed
NaHCO3 sol ution, water, and then a saturated NaC

sol uti on.0.T¥fe g esifduttietigubemiphasdigms ldriSed ©RerPoczO
%@}%enédi@éédaL&ndﬂcV%UL!LmBW!;B%E was obhaidedptaihed in
1.40 g, Step_ 7 0c20 O /, ~CH2N

SEARHBoC 111030.85 §Tof PEMi OV ati RETEREN AL 750g THEnutes.
Bae2@ welieraddedoaérh{gho kﬂ39a@b@%n&hetampﬁﬁature, the

o%%%ﬂyg%léédlum was diluted with 150 ml of DCM, washed

with water, a 5% KHS04/K2504 sclution, water, then with
a saturated NaCl solution. Lfter drying and
evaporating off the DCM, the solid obtained was

dissclved in a minimum of ethyl ether then heptane was

added to total precipitation. A solid was obtained.
m=1.90 g.
NMR: 1.30 ppm:s:9H; 3.40-3.55 ppm:mt:2H;
6.55 ppm:t:1H; 7.00 ppm:t:1H; 7.15-7.30 ppm:mt:Z2H;
7.55 ppm:d:1H.
Step 8:
NG, NH,
0 Zn/AcOH o
O>—CH2NHBoc —_— >—CH2NHBoc
O

1.96 g of powdered zinc was added to 0.60 g 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

medium was allowed to return to ambient temperature,

After 1h 15 mins, the reaction medium was filtered, the
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step 6 in 35 nl of DCM over a period of 10 m nutes.

After stirring overnight at anbient terrperature t he

15 reaction nmediumwas diluted with 150 m of
washed e /viLtepemat er, a 5% KHSCR/ K2SO4 solnm/@m%&/@msos’
then with a saturated NaCl solution. After drying and
Qﬂ@&@%@éTWthﬁluheeBG%1ﬁm61§0me olft se el wasetate and

i.ssqlved in a mni h epl,ane dWasy
g@ d&F (F 1%k a n%mécr thHatr on %}Il{ d€§/ag ggt glr(ane 2
m5: 1NGQCY3 NWRLuLiBO-ppm BfOel waeaetesgppnﬁ . HFganic
p 1 pp 7 7.30 Mﬂfﬁté’d" NaHCO3
Pnd egp%ﬁ 1iso1g %8k %ESﬂ’s‘dNrE%% Zn/ AcOH G
NEBog dlon, mamNHB@@n ePioN 02 FaguiH- oF“aE?&mSé% ton.
Zirc V\&gg@gp@d 5939660“&301‘ 1del preguct debed nednidn then
step 7 in 25 M of THE t -3C. 2 d#; vas
on

SISETSVECLSE peIBF oft C% rﬁrrﬁﬁse%reWrenq;

was e letlg.ou kel I escs i et arbrskdim was al | owed to

return t bient te a e..qAfter Ih e on:
reaction i um was ?psﬁ #é{& I%g WO 2006/]3?)1602};9m
RCB/CF@zmoser ;809 §.i0% rra:trewvalsﬂdr | utted Qm & ¥1 Wfﬁ‘ﬂmfofzﬂ

]%‘ettat angd 03 ©ofpater and the pH was
brou ert) d| (rjri:)g]gg141 15% Na2CCB8 sol ution. After

decantl ngt&th organl c phase was isol ated, washed
with a sadiratied; NaHEEB Sdﬁaﬂri on crmapeundt her35vvith-lrader

Sat uréf@flaerdfi %’%Oe‘bos Aa]g%{‘?ﬂse concen %Iﬂ er reduced

pressure E}GXI*BE.-EJ Tof : a:om!pcsm;@@rsNyeﬂbow oi | vvas

obt ai ned.; oz 35 ppm s: %Pﬁqso ppRamt : 2Hy . 6’2['20 gl 80 of

ms:2H " 6. mt:1H 6.
ffgqﬁmawlrwlwlg%ﬁrrlqrﬁcséeﬁﬂﬂ & (2R Tsod)

to 1 g of compound 12 dissolved in 15 ml of methanol

and 2 ml of DMF. After stirring overnight at 25°C, the

&l

were added

reaction medium was supplemented with water and the
precipitate formed was filtered, washed with water then
dried under reduced pressure. The crude product was
flash chromatographed on silica gel with a 10% to 50%
MeOH gradient in DCM. 170 mg of solid was obtained,
transformed into a salt using one mole/mole of HZS04.
MS: MH® = 596

EXAMPLE 12: Compound N° 39

Preparation 39.1

0.11 ml of pyridine was added to 555 mg of
compound 9 (Example 4) in 10 ml of DCM at 5°C, followed
by 0.20 ml of triflic anhydride diluted in 2 ml of DCM
over 15 minutes. After 45 minutes, the reaction medium
was diluted with 50 ml of DCM, washed in succession
with ice water, water, a 5% KHS04/K2504 solution,
water, then a saturated NaCl solution. The organic

phase was then dried and concentrated under reduced

pressure. 593 mg of solid was recovered.
1H NMR: 1.40 ppm: s: 9H; 4.65 ppm: se: 2H;
6.50 ppm: t: 1H; 6.90 ppm: d: 1H; 7.40 ppm: de: 1H;
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Coupling to obtain conpound 35 under standardized
condi tions as described above. 15 EXAMPLE 11: Conpound
No 45 1.035 mi of DIPEA then 0.675 g of

fvor monisdtionydosd phoni ¢ aci d (4H2N- C( =NH) - SOIAFRIHOS /001809
added to 1 g of conpound 12 dissolved in 15 m of
methanrol 7. andp@En M mof 3BYF.8 AfG grpnst | s¢ i ngHov ér.Ridgprat S:

C éaﬁ%zgwrgeactl onll[fEd' Mg V\/%%en?upgl e tego\ml hppm

preci pi t ate fo d was filtered, vvashed
\AnHt,h IWat’ér dpmen s erJHad under reduced pressure. The

crude pr ash chromat ogr aphed on silica gel
thhal%é?Jt O0 I\/b0—| radi ent in DCM

sol i d wad -dot @ilne@f I ARNMSTRR M@ Si Nt e %&sézlct Egrf\’n@g of

%% n@bﬁf)@@h@ Fpd2SRH 1M s&\élb 39596 E%AI\TI]:ELEnHZDf DCM.

d No 39 Preparat 39.1 0,11
\E&@ gg{g@&ttl(?“ssglehjgar awégncg%gﬁﬁg 9fc(néx oly Fgﬁdﬁh{hs at

owileraf DEMatabiief okhdwetherbye PapOr atedf un|d|ef.r| ireduced

anhydride dil ut in oV nutg flash
teyer Y£5 'mi nut e ﬁq theﬁzerget'lacl‘tﬁzif or|:1)gr\‘:r/1|1§> di u%ﬁrl%l% utg as

wmwmqgraqfhm wamu%e%uw@ééws.@ngrwdﬂﬁmtceof 0 to

walser o Watker ; na SO KHSOH RSP 29 Uki OPel BbwWat®lider was

then a saturated NaC solution. The organic phase was
okt idyaded ahg dBhcantfédted under reduced pressure.
593 ngy OfEﬁQlevm rcm@taxmls NH NMR=43. 40 ppm s:

9H, 4.65 m_ se 0
1H 7.40 1&0 \}62886%69}%‘3?{9% iarpmchg same
REFHER2 05/ @@t@@@md? 39 cire?0 bpnExampdl B2 00uppRE the

: H; 0 g sendlH; 1% th

%%rnfhﬂncg %tﬁﬁmes l%H s§%§7o o i;g:l rep IR the

PogFAICAtiTsh 301 2 P 172 of DY s T ﬁﬁ“lafb%red Ypoc

%&%é&ﬁfne 1 heycoapoepyl ekt abned s-2 ,st-ef @@ Hy ipi e i ine
DCM. . The reaction mediumwas stirred for 3h 30

rﬁe@eé‘t tivEii-ent tenperature, and then evaporated
under redXrMPLpriess Wewpdired resiéde was purified by

Llf aght éO L',‘:or?t{poo%a()gﬁaph¥4 or@rzass'; | ioE@ag.%ledWi ]51_? Qieglﬂgteégting
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 its
activated form, for example the anhydride, acid
chloride, acid + coupling agent, for example DCCI, BOP.

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 ml of methanesulphonyl chloride.
After stirring for 40 minutes at 25°C, the reaction
medium was taken up in AcOEt. The organic phase was
washed with water, washed with a saturated NaCl

solution, dried and evaporated under reduced pressure.
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25

30

20% AcCEt in DCM 300 ng of a yell ow powder was

obtained. Ms: WMH = 624. EXAMPLE 13: Conmpounds Ns

40- 43 Conpounds 40 to 43 were prepared in the sane 15
wonreo6v16ogIound 39 cited 47 Exanpl e PEI/FR2R§5/19H1L809
conpound obtained in step 39.1 and replacing the
rmrh@hotemadm@ st=ep ﬁarzfmydt ary - fleghantimecomat @geaphy on

Rer azine cl,oprop 53 thanol in
5 lfa6 ar %'et‘%y %l perl)g dine I‘eSngt{I) veloy 50 mEeXA LE

th;LO@@rfmmnd No 44228npound Mo 44s@vksd obt ¥Rfed Ptained.
ge-pi@tect igg conpound 41 obtained in Exanple 13

using the method described above enpl oyi ng TFA.

EXAVPLE ESAMESHEDduiid Ca@p A48 25> Conpound 12 was
reacted wigt hean acifl in tésciabhtyatrdnéorm fiar mg of

S amPr s TERH A e B TP Tids. St e e L
\gﬂneNprNngceu -byetnamhyﬂglmgmomnd 12 wisttly afdatdneborate

[ e a le 2
c&%r o‘ﬁan&gcgé@on I ? ﬁ{c&% %Fes%en%:t?uvneoll y4 é)%,}&amﬁ&e !
18: Covip ori dDIKE - 49Theq w@l%ﬁ%@h@ml‘zaﬁn%zfﬁﬁd or 1

"P‘i%%tronb{:r'i?c%%é%@ohﬁdutt@d5qu@hl4kdﬂ}:tof The organic
triethylamne was added 35 ffl I one ?1 0. 075

RGPS & pWéﬁ\?ledCh?%??%%Sl‘A? o For 24
Imiamilmeas alo126G,ori,he weaant | onandred:lhﬂn wees tsaierrafed n NaCl

. The or gani c S w4 ter
\ﬁ/g F\Jé: Wth a ggt u?a?gggﬁl\gﬁhag\%l %?on {i&r&? eryaporamd
evaieor atesthastiepreseluced prasshre reRDARE0BRG]1 GOFA Hsd by
m&%&&%@ggapﬁpe&e%ﬁyﬁc%ﬂ% ePURjifdreda b)ﬁr&'dd%ht of

chromat ogr a silica gr adi of
@%tﬁaetﬁmﬁbepth@polehpargfiglrm 12%% %f aole g'ﬂ SOq.ldo was
Qbtaiined, MS: Mi* = €32.. 5 EXAVWPLE 17: Corrpound No 50

and 370, AW (A1 BodGr i ggaray o1 (44 SOPropYLam ne

yl)-N, N, ondourets afét Hyd ubdnivgmne eprabhuglobigr atbe same
manner as described for compound 50 starting from

compound 4 and replacing the tertiobutylamine with

cyclopropylamine, -pyrrolidine, N-isopropyl-methylamine

&é%urated

and methylamine respectively.

EXAMPLE 1%: Compound N° 62

819 mg of the compound described in preparation
1 and 0.314 mg of 6-amino-2, 3-dihydro-benzo[blfuran,
which may be prepared in accordance with Eur. J. Med.
Chem. Chimica Therapeutica, 1977, Vol. 12, 231-235,
were stirred for 3 hours at 70°C in 25 ml of absolute
alcohol containing 0.02 ml of concentrated HCl1. After
cooling, the precipitate was filtered, washed with
tepid MeOH then with EtZ20. 637 mg of a yellow solid
melting at 197°C was obtained. MS: MH' = 523.




(TBTU) were added to 284 ng of conpound 4 (Exanple 2)
10 in. 5 mM of DMF. The reaction nmediumwas stirred for
1 hour at 25C then diluted with AcOEt. The organic
W 20 08y M Ted successi vel 6w t h wat erBCTY FREANSHAEIL 809
NaHCC3 sol ution, water, and then a saturated NaC
sol uti on EXEMPIN gand aodifipsendvas® déd ed, evaporated 15
under %ced pressure, and the residue was purified
flas tography on silica gel with a gradient
of 0 to 5% nethanol in DCM 196 ng of a yellowsolid
was obtained. M5 M+ = 624. EXAMPLE 18: Conpounds
Nos 51-54 2(lCoppeunds 51 to 54 were prepared |
same manner ag criibelo{I for compound S
from 3 & and acing the tertigbut ]
N n_e_m_l_m_ne_)éﬁ 4 A ﬁ
Np&[ﬁam ne=candHeEldey | am ne respectl
25 EXAMPLE 19 Compound No 62 819 ng of the co M
described in preparation 1 and 0.314 ng of
6- am no-2, 3-di hydro-benzo[ b] furan, which may be
prepared in accordance with Eur. J. Med. Chem
Chi mi ca Therapeutica, 1977, Vol. 12, 231-235, 30 were
5 stl rred {452 3nchouf s688 TaE iweL5addedf oapollft @inutes to
EOEBQ' %’f%gi&tozomaﬂfxengo@ﬁe@tréﬂeﬂ HCln éfStQﬂ of
coollng, ecipitate was_filtered vvah&l 1
oM -d I\/@(.f}jiletrhe?ltW%hn‘Et 59T 637 AgroEes yeli ‘g %oP. d ethy
el dd g Ao akBhG s wabt ad desld MeerVHLO= nbi231t 40 then  the

2006/.016067 46 PCT/ FR2005/ OO 8 E 20

NG 860 1Stk éalm Hasy %I 9:-96\}: Eg??'\%ﬁn;\n% 9& ent
10 Heimper%‘d\lﬂ‘é NH2 e Or@aNtGHnCCmfﬂ_l@nNWérEO eHtracseqd3with

no.ff. 6Q0Naty was-added, over ;10 MAvkes 10 55 KHS04/K2S04

solution, water, and with a saturated NaCl solution.

The organic phase was dried, concentrated under vacuum
and the crude product cbtained was purified by silica
15 gel chromatography, eluting with 85/15 v/v CHC13/AcOEt
to obtain 1.52 g of the expected product.
Step 2

Cl Cl

N™ Xy %
MCPBA |
~ )l\ = = ClI /l\ e P Cl
N \\O N N

The product obtained in step 1 was oxidized
20 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 beige solid.
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3.0 g of the product obtained in step 1.4 in 25 m of

DMF. After stirring for 30 mnutes, 1.40 g of ethyl

i socyanat oacet at e was added over 10 m nutes then the
reace2006/0kda06™M was stirred #dr 3h 30 niPETAFRAMDPLAP1B09
10 tenperature. The reaction nediumwas extracted wth
AcCOEt, waShed 3uccessively with water, a 5%
KHSO4/ K2SO4  sol ut| on, Hyat e and with a saturgted
NaCl sol uti ém [ [
concent r at ed u
obt aiNréd
eluti i t]85/45 V. v CHC13/ AcCEt

of , %] e EXPECt prod .

I\/QPBR 1111 les oOZSl E%ﬂhgﬂ NH 4
H- O O The Brodjict Jobtained in ste
20 with metachl or op& benzoic acid ( usi ng the

met hod described in preparation 1.6. 9005nmg of the
expected product was obtained in the formof a beig

sol i d. W07 200802606714 PrRGHRABYS) (UIBOR @ﬂ@p2%5cﬂg of

?@L?R@J\%oﬂhehZEfﬁh%H ém&n@l ﬁb%' 113@'!5_1'1:.%6/] ag 065 C
ofor9e npvirs hénprb‘aactp%?gﬁ?g?epO% am fégs‘%fg E!FSH and

1p 39 di hy dod- drenzof tis ees SHam. ne Tes e reeatadnatmebid was
fc(l)llut hgurwnl:}[f t(ﬂ?(:fg esaennc?e wate]r5 mthen Et‘tg_el a%(fj[ of the
aqueous phase was brought to 9 by adding a saturated
NaHCO3 sclution. After decanting, the organic phase
was isolated, washed with water and then with a
saturated NaCl solution, dried and concentrated under

reduced pressure. The product was crystallized in

AcOEt. 0.67 g of a yellow solid was obtained.
Step 4

0.66 g of the ester obtained in step 3 in 25 ml
of ethanol and 2 ml of DMF were treated with 1.5 ml of

ON NaOH for 5 hours. The reaction medium was diluted
with CHC13, and then the pH was brought tc 4 with IN
HC1 and decanted. The organic phase was isolated,

washed with water then with a saturated NaCl solution,
dried and concentrated under reduced pressure to obtain

0.1 g of a yellow powder.




10

15

20

0.06 M of concentrated HCl. The reacti on nmedi um was
diluted with CHC13 and water, then the pH of the
aqueous phase was brought to 9 by adding a saturated
NoHEOB 6¥0B0IEaN. After decamri8 ng, the oP§IAFR2ORELO0IB09
was i sol ated, washed with water and then with a
sat ur at edtNaCl5 sol ution, dried and concentrated under
reduced pressure. The product was crystallized in
. 0. a yellow solid was obtained. Step 4
Cl / CL N\ \ rl: V' a J A NNHN ~NIN M
NaC]—|N
obt aijlned| i 3in 25 t han
Divin Ng Neatad with 1. S%H’o?ﬁ]
The reactlon}:gd m pas a-ted—wH HC1 3y
H was Broufjht fo 4 with IN 20 HCl and deQAntﬁdm/NH
oL gani ¢ phase was i sol at ed, d withSatgr
ith a saturated NaCl solutio ri ed and 0
conCewtrat ed under reduced pressure o obtain 0.61 g
of a yell ow powder. WD 2006/ 016067 48 ©
PCT/ FR2005/ 001809 Step 5 C N\ \ \ I HNN N NH ﬁ%
t-BuNH, , 1P8Tog 9f ithg pPro@peH PNtNlNeRlIHlﬁ AEEP MM mg

Q00 tert- butylamine, 28 mg of DIPEA
{diisopropylethylamine) and 70 mg of TBTU were stirred
for 1h 15 mins in 2.5 ml of DMF. The reaction medium
was then extracted with CHC13, the organic phase was
washed successively with water, a 5% KHS04/K2504
solution, a saturated NaCl solution 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. 90 mg of the expected
product was obtained in the form of a yellow solid.
MS: MH' = 580.

EXAMPLE 21: Compounds 31 and 32

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

chromatography as follows:

Technigue Berger Prep SEC

Detection UV 230 nm

Stationary phase Chifalpack AD-H 250 x 2] mm (Spm}

Mobile phase 60% / 40% CO, / (Ethanol + 0.5% isopropylamine)
Flow rate 50 ml/minute

Pressure 100 bar

Number of injections | Stacking, 350 injections of 28 mg

Starting from 10 g of the racemic mixture,
following separation, 4.147 g of the dextrogyratory
enantiomer (compound 31) and 4.077 g of the
laevogyratory enantiomer (compound 32) were obtained.

Tables 3 and 4 below illustrate the chemical

structures and physical properties of some examples in




105 nmg of the product obtained in step 4, 16 ng of
tert-butylamne, 28 ng of DI PEA 5
(diisopropyl ethyl ami ne) and 70 ng of TBTU were stirred
fr J00E/DIHOBT in 2.5 M of OWF. The reXET/ER200H/HR1809
was then extracted with CHC13, the organic phase was
sashadisuecesstuelghen thveatéen. a 5WKHSGHK2EeR1es, Me,
3. utlen acsaiirated bact (solutign Aeh hscwgs, drdedya,
"and evaporated un Br pressure. The crude
pﬁ@mmpyﬂasarpmrwrévb%w%. gr@apéhr 8REt BGCapRPr S Shd e

Yé¥p. 90uRUeek Lt cexpeet ethdicated,
préﬂhct maék%ﬁ¥%ﬁﬁ§%6?n the formof, a yel |.ow sol.i d.

WEOMFE S SEINP TS IMEAVRIE 28 YTESToUnd <SP Hhd F2The " ® T e
- A eriS) ofh € ot 12 ripr epared in  Exanpl e 6,

were separated by chiral stationary phase

chr omat ogr aphy as fol | owsTAEREhGI que Berger Prep SFC
Detection UV 230 nm Stationary phase Chiral pack AD-H

250 x 21 nm (5pn) Mbdbil e phas¥.60%y{ 40% CO2 /

(Et hanol + 0.5% i sopropyl am ne) rate 50

m /m nute Pressure 100 _bar i nj ections

St acki ng, 350 injectN©
of the racenic nixt fe,
4. 147 of t f p al
31) and 4. 07 Iaevogyra Fy enant i omer
(conpound 32) mere obtalned Tabl eg, 3 and 4 bel ow
illustrate the chem cal structures and physica
properties of sone exanples in WO 2006/ 016067 49

PCT/ FR2005/ 001809 accordance with the invention. In
these tables, Me, Et, iPr and tBu respectively
represent nmethyl, ethyl, isopropyl and tert-butyl
groups, and Boc represents the tert-butoxycarbonyl
group. Unless otherw se indicated, 5 products
conprising an asymetric carbon atomwere obtained in
the racemic form TABLE 3 X

¥ Ng separation,
(conpound




N/ (I) X Are-NH NN CNHtBu WO 2006/ 016067 50

PCT/ FR2005/ 001809 Conpounds Arl X NWR

characterization 1/ \ d 0.90 plan: t: )o
WCDONt01&06PH, 2. 55 ppn: §8: 4H, 02. @?Wﬁﬁzq}g 809
6.15 pp :. t: 1H, 6.70 ppm d: 1H, 7.20 ppn: de: 1H

7.40- 7.65 ppn: m 3H 7.95 ppn: se: 1H 8.00 ppm s:

1H, 8.10 ppm s: 1H 9. OO ppn s: 1H, 10.05 ppm s:
IH—30-60—ppm—s—3IH—2-C—1 40 ppmi—s 9H 3. 75 ppm ]
CempcBitis 6.@51ppn: s: 1H; O -000Me |& 94 ¥Pm d: 1H;

. 65 ppm m 4H 8.00 ppm | se!| dbkacBeQapipm S:

lpplll s iH—10 15 ppn- | S: [IH, 10.65:
9H_6.20 ppm |§1 1 1$-5% Prs f}pn% HO ppIn:

805 ppm m 9H: 9. 090 fpne . 55 prhtd; qd 4H;

10. 00 ppn: N 1(% 55 PR S: {1H 1.45 .
9H, 6.60|ppm 0 sp H;éI?I?Jggatbpm d: %4%/ 23 dﬁo%ﬁ €15 ppm:
7.40-7.7% ppm m 4H, O 8.10 ppn: t 1H'L 8. 5pppng: 1H/

S
s: 1H 8.25 ppn: s: 1H  9.15 ppm s: péq 2. plgln 7 .40-
s: 1H, 10.75 ppn: s: 1H 14 ppm |[se: 1H S 1.45 m

s: 9H, 2.95 ppm 7.65 ppm: m: 3H, .95 ppm:

se: 1H; 8.00 ppm: s: 1H;
8.10 ppm: s: 1H; 9.00 ppm:
s: 1H; 10.05 ppm: s: 1H;
10.60 ppm: s: 1H.

2 ¢l |1.40 ppm: s: SH; 3.75 ppm:
' Q s: 3H; 6.65 ppm: s: 1H:
O}COOMC 6.90 ppm: d: 1H; 7.25-

7.65 pom: m: 4H; 8.00 ppm:

!Hf\m

se: 2H; 8.20 ppm: s: 1H;

9.00 ppm: s: 1H; 10.15 ppm:
s: 1H; 10.65: s: 1H.

3 Ci | 1.35 ppm: s: 9H; 6.20 ppm:

Q 1H; 6.75 ppm: d: 1H;
)—CONH2
O

.25-8.05% ppm: m: SH;

.00 ppm: s: 1H; 10.00 ppm:
: 1H; 10.55 ppm: s: 1H.
.45 pom: s: 9E; 6.60 ppm:
: 1H; 7.00 ppm: d: 1H;
.40-7.75 ppm: m: 4H;

.10 ppm: s: 1H; 8.15 ppm:
: 1H; 8.25 ppm: s: 1H;
9.15 ppm: s: 1H; 10.20 ppm:
s: 1H; 10.75 ppm: s: 1H;

ot W 2w

4 ' Cl

O
o )-—COOH

w o~ w

w

14 ppm: se: 1H

3 Cl |1.45 ppm: s: 9H; 2.95 ppm:

s: 3H; 3.15 ppm: s: 3H;
)“CONMCZ 6.90 ppm: d: 1H; 7.05 ppm:

© s: 1H; 7.35 ppm: de: 1H;

7.50-7.75 ppm: m: 3H;




\Os: 3H 3.15 ppm s: 3H, O --CONMe2 6.90 ppm d: 1H;
7.05 ppn: s: 1H 7.35 ppn: de: 1H  7.50-7.75 ppn: m
3H, WD 2006/ 016067 51 PCT/FR2005/001809 8.05 ppm, se:
i 2005 016067 s: 1H 8. 20 Eﬁ)bm s: /f?,u&&ﬁ/@l“g

1H...-10.20 nl:vn 1 h:

ppm s: 9H 7.10 ppm
O 5H 8.05 ppm s: 1H, 8.20 pp

S- "la
i 7.

A—6—C—140

3505 rB% gegpmlﬁ;mS 10 prm:

iH 9.05
in. 7 d
ppan qt

Fes: s: 1H;
1.05 ppm t: 3H 1.40 py
2H, O ~CONHEt 6. 30 ppf

10. 25 ppm

1 Ss ;
1 By = o

s Pwpis! 3Ry §0-20 pom:

: sll-LH 61000 ppm sd: 15.

7.0
J.II LI AYA

6s: 1H 8
s: 1H 1
pl an: s:

9H, 8.05
9.10 ppm
9 d 1.5
t: 1H O
7.40- 8. 2§

1H;, 10.7%

—65 nm—nT—4H—7.85

15 ¢ 1H, 8.55 ppr

9H, d: 1k;
ppm s: HZ CONK
s: 1H 10 10 ppm s: 1H
D ppin: s: 9H 3.80 ppm
~--CH20H 6. 25 ppm t: 1H
- ppm m  7H, 9.10 ppm

b ppm s in.

; 11?4’ %86259&mﬂm P

s im. 7.85€1.68. pj;ﬁl m:
5 Ly

.. 6@pplpms slHr 1EH30 ppm:
'E ﬁi" 9 53R PR 11;

g d: 1H;
‘EZLBF"?LSSp&ﬁ S:

10.'75 ppm: s: iH.

7

0
o )—CONHEt

1.05 pom: t: 3H; 1.40 ppm:
s: 9H; 3.10 ppm: gt: 2H;
6.30 ppm: s: 1H; 6.90 ppm:
d: 18; 7.30-7.65 ppm: m:
1H;

8.15 ppm:

4H; 7.85 ppm: s:
8.05 pom: s: 1H;
1H; 8.55 ppm: t: 1E;
9.05 ppm: s: 1H; 10.10 ppm:
s: 1H; 10.65 ppm: s: 1H.

S

Q

A’CONHz
0

CONH,

ci

1.45 ppm: s: SH; 6.85 ppm:
d: 1H; 7.50-7.90 ppm: m:
9H} 8.05 ppm: s: 1H;

8.10 ppm: s: 1H; 9.10 ppm:
s: 1H; 10.10 ppm: s: 1H;

10.60 pom: 5: 1H.

0
o )—-CHZOH

Cl

1.50 ppm: s: 9H; 3.80 ppm:
m: 2H; 5.35 ppm: t: 1H;
6.25 ppm: t: 1H; 6.85 ppu:
d: 1H; 7.40-8.25 ppm: m:
JH: 9.10 ppm: s: 1H?
10.15 ppm: s: 1H;

10.75 pom: s: 1H.

10

CH,0H
CH,0H

Cl

1.40 ppm: s: 9H; 3.60 ppm:
d: 4H; 5.15 ppm: t: 2H;
6.60 ppm: d: 1H; 7.30-
7.60 ppm: m: 5H; 7.95 ppm:
s: 1H; 8.05 ppm: s: 1H:
9,00 ppm: s: 1H; 9.°25 ppm:




10 d 1.4
t: 2H

0O ppm s: 9H 3.60 ppm

\Od: 4H, 5.15 ppn:
+CH20H 6. 60 ppm d: 1H, 7.30 0 CH2OH 7. 60

9. 00

ppin: m 5H 7.95 ppm s: 1H 8.05 ppm s: 1H
PROT 2906//B1690695 ppm WO 20062016067 52 PCT/FR2005/001809
—PCT/ ER2005/ 001809 s; 1H;, .10.55 ppm—s+—1H- 11 -G 140
ppn: s: 9H;, 2.80 ppm OCHzN /1 Nt Me bs: 3H: 1B.20Dp3n:/6: 1H.
pm m  OX2ad ZHCL 6. 65 ppm : . 6.95 ppm .
Bk 7 bsdomdag 1h 7,507, 7§fpom0n¥’pf%kr?' Py g-80 pom:
ppm se: [H SEQ%]_[_ : . 9. 15 p| an:3Hs:3.2843.70 ppm: m:
10. 40 ppm se: 2K~ 11.5 e |in. %[%-'ICI 1.40 ppm
s: 9H, 1.B5 ppm se: 2H, 2.90 ppm d T O i CH2NH2
6.10 plan; t: PHCI6. 75 plan: d: 1H, 7} 8CF5pPam: tjelt/1f:95 prm:
7.45-7.70 plan: m 3H, 7.85 ppm 5e: [k 1§,G;5_3pl(§%:ag de: 1H:
s: 1H 8.10 ppm se: 1H  9.00 plan: b: 1H,:7 10. pm.
s: 1H 10, 70 ppm s: in. 13 O 1.40 pph>%s/ "§HFms tys 3H
ppm O sf 6H, 6.20 plan: s: 1H D ~CONHNSMa#::6s8016. 9525 ppm:
ppm m 2H, 7.30- 7.70 ppm m 4H 7.B5- .8.1b.PRpM. M. ...
3H, 9.00 plan: s: 1H 10.10 plan; s: iH;lﬁ’ ]190.1;’?(5’%] gh:lﬂ’
s: 1H 14/ \ d 0.95 ppm t: 6H | 1. 4D1pghpers:seQHt;
1.60 ppmi{s: 3H 11.50 ppm: se: 1H.
12 Cl | 1.40 ppm: s: 9H; 1.55 ppm:
0 se: 2H; 2.50 ppm: d: 2H;
O)—'CHENHZ 6.10 ppm: t: 1H; 6.75 ppm:
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;
.00 ppm: s: 1H; 10.00 ppm:
s: 1H; 10.70 ppm: s: 1H.
13 Cl | 1.40 ppm: s: 9H; 2.45 ppm:
7 Q s: 6H; 6.20 ppm: s _lH;
O)—CONHNM% 6.80-6.95 ppm: m: 2H; 7.30-
7.70 pom: m: 4H; 7.85-
8.15 ppm: m: 3H; 9.00 ppm:
s: 1H: 10.10 ppm: s: 1H;
10.70 ppm: s: 1H.
14 Cl .95 ppm: t: 6H; 1.40 ppm:

O
Zo )VCHZ-CHZ-NEt2
Me

0
s: 9H; 1.60 ppm: s: 3H;
1.95-2.05 ppm: m: 2H; 2.35
2.70 ppm: m: 6H; 6.70 ppm:
d: 1H; 7.20 ppm: de: 1H;
7.40-7.70 ppm: m: 3H;

7.90 pom: se: 1H; 8.00 ppm:
s: 1H; 8.10 ppm: s: 1H;
9.00 ppm: s: 1H; 10.00 ppm:
s: 1H; 10.60 rpm: s: 1H.




A-CHZ CHZ NEt2 O 1.95-2.05 plan: m 2H, 2.35- Me 2.70
plan: m 6H, 6.70 plan: d: 1H 7.20 plan: de: 1H
7.40-7.70 ppm m 3H, 7.90 plan: se: 1H pm, S
Wo; 2606P0pléas7 s: 1H  9.00 Ppm s: 1H; P@@/@Bzﬁpéﬁ.omw

s 1H. 1 60 ppmA—s- L M 2006 2 £n
L o —TTs v - vAVAY)

aval
DUT Jo

1$CT/ FR2005/ 00 DphiL. 49 piowt 53 94D 3.40 ppn:
ppm i CH2GEH3 2|_|

O ta
1H, 6. 75 ppm #; 3’069% PR

1H 7.30 ppm dd: 7.745-
ppm m BH; . L0, 8. 05 pp ﬁ130 g by 187 fo7o PO
ppm s: fAH, 9.00 ppm s: 1H, 10:00 DRI 13; ST, 3G.fghpm1@d701H.

ppm s: AH 16 / \ d 0.85 ppm {: 6H 5

OH, 2.40:2.60 ppm m 6H 3.80-4.20 p?lﬁei Opgﬁlﬁ B

6. 65 ppm 3E|: %H%OT 15 ppm CHZ INEtz de85 fbd: F: 465 B.6D ppo:
ppm m 7. ppm se: 1H 7,95 pRM 8.001y.
piss: sel 1H 8.95 ppm s: 1H 9.95 pp 1 %8, 13%5“ H018;
10.50 ppm s: 1H 17 C 1.50 ppmi s: |90 @mospﬁm 10g00 prm:
3H, 2.40:2.60 ppm m O 1OH 3.90- 4] 40 . S5, 70ppdHs: 1H.

CHZ N o—iHT773 mr— de:r 1H;
18.55-7.7 8. 00 pmelséa:O-g%prBf. 0 Spri-3° PP
s: 9H; 2.40-2.60 ppm: m:
64; 3.80-4.20 ppm: m: 3H;
6.65 ppm: d: 1H; 7.15 ppm:
de: 1H; 7.40-7.60 pom: m:
3H;

7.80 ppm: se: 1H; 7.85 ppm:
s: 1H; 8.00 ppm: se: 1H;
8.95 ppm: s: 1H; 9.95 ppm:
s: 1H; 10,50 ppm: s: 1H.

0 10H; 3.90-4.40 ppm: m: 3H:

CHz-N/——\N-Me 6.80 ppm: d: 1H; 7.35 ppm:
_/

de: 1H; 7.55-7.75 ppm: mi

3H;

.00 ppm: se: 1H; 8.10 ppm:

: 1H; 8.20 ppm: s: 1H;

.10 ppm: s: 1H; 10.10 ppm:

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

17 ¢l | 1.50 ppm: s: 9H; 2.20 ppm:
0> s: 3H; 2.40-2.60 ppm: m:

(o]

[Ne R )}

18 cl {0.95 ppm: t: 64; 1.40 ppm:
O s: 9H; 2.40-2.70 ppm: m:

I fH; 3.90-4.35 ppm: m: 3H;
NEL, 6.75 ppm: d: 1H; 7.35-
7.65 pom: m: 4H; 7.20 ppm:
se: 1H; 8.05 ppm: s: 1H;
8.10 ppm: s: 1H; 9.05 ppm:
s: 1H; 10 ppm: s: 1H:
10.60 ppm: s: 1H.




s: 1H, 8.20 ppm s: 1H, 9.10 ppm s: 1H, 10.10 ppm
s: 1H 10.65 ppm s: 1H 18 d 0.95 piss: t: 6H 1.40
piss: ~OCHZ s: 9H, 2.40-2.70 ppm m O/ 6H
HORWMSDIHET m 3H, NEt2 65%5 ppm d: BGF/ERZM5/0GEB09
ppr—m—4H—F90—ptar——se—tH—805mppm—s—IiH— 8710
ppm s: 1H ppm s: 1H 10 ipilsg:1-40 ppm s: 1960 4° PP
ppm s: 1 08 016067 54 PCT/ FRAA54008 8390k 9s/ 1k;
a 1.40 pp —9H; 11 o § 9HL 6.45 ppm _ s:
1H, O-CONHNHBoc &, 85 ppm 's: 1H;| 7. 4R-8% PPO: Spntiind - 40~
4H, 7.90 (ppm se: 1H, 8.05 ppm |(s: 1H.70 &phb rPpaH; 3.90 ppm:
1H;, 8.90|ppm se: 1H 9.05 ppm |s: 1H . 10. ppN:. S: ...
1H;, 10.40 ppn: s: 1H  10.70 ppn:| s: 9 %’8 %1%5115)% S+
ppn: s: 9H 4.50 ppm ~O se: 2H;| O (QGNBBHZm6.5451Hpe20 ppm:
s: 1H 6.60 ppm d: 1H 7.30-7.70 pgmd..ny 46t0s7580 <. 18;
ppn: se: ilH 8.00 ppm s: 1H; 8.[10 ppr?l'niéii:' 1'H0;5 9.00
ppm s: 1H 9.80 ppm s: 1H 10./10 gpi¥-1&rmys: Hp. 70
ppn: s: 1H 21 A 1.45 ppm s: 9H 5.0Q. pP¥om: B: Six; 4H;
7.25 ppm| d: 1H, O 7.45-7.75 ppmj{ m |4H;, _8. 05 RPN, S:
1H 8. 10 (ppm se: 1H_ B 35 ppn: - lse: 1_]@;-70 ppr: st 1H.
20 Cl | 1.40 ppm: s: 9H; 4.50 ppm:
0 se: 2H;
())—‘CONHNH2 6.45 ppm: s: 1H; 6.60 ppm:
d: 1H;
7.30-7.70 ppm: m: 4H;
7.85 ppm: se: 1H; 8.00 ppm:
s: 1H; B.10 pom: s: 1H;
9.00 ppm: s: 1H; 2.80 ppm:
s: 1H; 10.10 ppm: s: 1EH;
10.70 ppm: s: 1H.
21 ¢l | 1.45 ppm: s: 9H; 5.00 ppm:
s: 4H; 7.25 pgra: dr 1H;
O 7.45-7.75 ppm: m: 4H;
8.05 ppm: s: 1H; 8.10 ppm:
se: 1H; 8.35 ppm: se: 1H;
9.10 ppm: s: 1H; 10.10 ppm:
se: 1H; 10.70 ppm: se: 1H.
22 CL {0.95 ppm: d: 6H; 1.40 ppm:
_ 0 s: OH;
OJ—CHZIThPr 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: 3E;7.95 ppme
se; 1H; 8.05 ppm: s: 1H:;
8.10 ppm: se: 1H; 9.00 ppm:
s: 1H; 10.10 ppm: se: 1H;
10.70 ppm: se: 1H.




9.10 ppm s: 1H, 10.10 ppm se: 1H, 10.70 ppm se:

1H 22 d 0.95 ppm d: 6H 1.40 ppm O s: 9H; 0

| LCH2Ni Pr 2.25 ppm s: 3H 2.70- Me 2.85 m )—|
@02Q09N01606TLH 6. 75 ppm W 1H  7.2% FRZPOS /041809

7 /IR 7 -‘5 pHIII ¥ \JI I, 7 J5 |J|JII J.l_l 0 U:) p I”

S
21H 8.10 ppfir Ye: 1H 9.00 ppm G- | 1H5 pOn 6 i 3. 60 ppm:
wose: 1H. WD 2006/ 016067 55

PCT/ FR20 )5/0 BQ 5 pprn s| 9H, 3. 60 ppm )
s: 3H O-CONHOMe @%S@H&‘@ 6. T5-ppRP™ §F T 6 7 pon:
7.35-7.6% pgn: m 4H, 7.90 ppm se: L Hd: 81;05 pI an: s:

i

1H, 8.15|ppm se: 1H 9. 00 ppm is: 1H; . lan; ,...

se: 1H; 10.60 ppm se: 1H; 11.9( ppm'#‘g%_g'%ﬂpﬁﬁmdm’
1.40 plan: s: 9H 2.20- -CHa- N-Me 2.|609plopm: sen 1H3H .05 ppm:
3.80 0430 ppm m 3H 6.75 ppm| d: Sk 7

de: 1H. |7.45-7.70 ppm m 3H 7.85 FIaEEH' 8%1‘%@ Go
ppm  s: |1H 8.10 ppm se: 1H 9.00 |- 8hPrs: siHH; 10 10 pm:
10. 05 plan: se: 1H, 10.70 ppm o 1He: 2%;/10. 66pprk: 4: 1H;
pl an: s: |9H, 3.55- 3. 65 ppm m 2H; 3./90- ~CH20H 4. 30

ppm m 3H. 5.05 ppm t: 1H 6 7% ppmildP0 pER: S 3E

RO (O
]
—_

oRpm dd: | 1H, 45' cl .40 ppm: s: 9H; 2.20-
CH—N N-Me

1

2.60 ppm: m: 13H;3.80-
4,30 ppm: m: 3H; 6.75 ppm:
d: 1H; 7.30 ppm: de: 1H;
7.45-7.70 ppm: m: 3H;
7.85 ppm: se: 1H; 8.00 ppm:
s: 1H; 8.10 ppm: ser 1H;
9.00 ppm: s: 1H; 10.05 ppm:
se: 1H; 10.70 ppm: se: 1H.

.45 ppm: s: 9H; 3.55-
.65 ppm: m: 2H;3.90-

25 cl |1
3

‘)CHZOH 4.30 ppm: m: 3H; 5.05 ppm:
0 t
5
7

: 1H; 6.75 pgm: d: 1H:
.35 ppm: dd: 1H; 7.45~
.70 ppm: m: 3H; 7.85 ppm:
se: 1H; 8.05 ppm: s: 1H;
8.10 ppm: se: 1H; 9.00 ppm:
s: 1H; 10.00 ppm: se: 1H;
10.70 ppm: se: 1H.

26 Me |1.40 ppm: s: 9H; 2.00 ppm:
O Fy \
)—CHz—N N-Me s: 6H; 2.20 ppm: s: 3H;
6] S

2.40-2.75 ppm: m: 10H;
6.25 ppm: t: 1H; 6.45 ppm:
s: 1H; 6.75 ppm: d: 1H;
7.15-7.40 pom: m: 4H;
7.95 ppm: s: 1H; 8.05 ppm:
se: 1H; 9.00 ppm: s: 1H;
10.00 prm: se: 1H;

10.50 ppm: se: 1H.




7.70 ppm m 3H, 7.85 ppm se: 1H 8.05 ppm s: 1H,
8.10 ppn: se: 1H 9.00 plan: s: 1H, 10.00 ppm se

1H, 10.70 plan: se: 1H 26 o Me 1.40 ppm s:

ROT2 00620 6EN- Me s: 6H, 2.2 ppm s: mT/@RQOQ@JQOﬂ@W

ppm - m | O . 6.25 plant-3H—645ppm——s—IH—6-75
oppm d: [LH; 15-7.40 ppm m 4HC17) 9540 bam: ss:9H1H4-80 ppm:
8. 05 pl an: -09. 00 ppm s: |1H; | 10,005 lpn 4 S€5. 2m;
1H 10.50 pp sgegit! s 28 e

?ﬂ;l. WD 2006/ 016067

PCT/ FR20p5/ 00180 C 1.40 ppm s 6919 pangd: giin /-¢°-
s: 2H 5/25 ppm 35702H > 6.70 plan: 7d70]a§ln % YMBz 7.90-
7.70 ppm m 4H, 7.90- 8.10ppn:m3H 9 Ogng_gs:o .
1H, 10.00 ppm se: 1H  10.50 ppm s¢5-1§pedghgHj @30 pem:
ppm s: 9H, 4.80 ppm s: 2H, 5.25 plian:1s: 1€2H0 wn9Ge: 1H;

plan: di 1H, 7.40-7.70 ppin: m H; 0 S
1H 805 plan s 1H 8 15 ppm : 1§L§% BIQ‘E:HE?W?.?

4
se: 1H 10. 70 pprm
) 2

»4H  10. 20 de’. 40 Ipom29: Q¥ 14 80 pon:
plan: s: |9 ppm O s: 3H, |12. 03 ppy, t: 2H, +Me
3. 60 plan: HH2CH2OH 3. 60 plan: se: 1H 6. 70

ppm d: 111; . 7. ppm 5.25 ppm: s: 2H; 6.90 ppm:

0 d: 1H; 7.40-7.70 ppm: m:
4H; 7.90 ppm: se: 1H;
8.05 ppm: s: 1H; 8.15 ppm:
se: 1H; 9.10 ppm: s: 1H;
10.20 pom: se: 1H:
10.70 ppm: se: 1H.
25 Cl {1.40 pgra: s: 9H; 1.60 ppm:
Q s: 3H; 2.05 ppm: t: 2H;
Me 3.60 ppm: t: 2H:
CH,CH,OH 3.60 pom: se: 1H;

6.70 ppm: <&: 1H; 7.20 ppm:
de: 1H; 7.40-7.70 ppm: m:
3H; 7.80 ppm: se: 1H;
8.00 ppm: s: 1H; 8.20 pom:
se: 1H; 9.00 ppm: s: 1H:
10.00 ppm: se: 1H;

10.70 ppm: se: 1H.

30 0, Ccl |1.30 ppm: s: 9H; 1.40 ppm:
/©:0>_\NH s: 9H; 3.30 ppm-3.40 ppm:
O mt: 2H; 6.15 ppm: t: 1H;
—$ o 6.75 ppm: d: 1H; 7.15 ppm:
t: 1H; 7.35 ppm: de: 1H;
7.45-7.65 ppm: m: 3H;
7.85 ppm: se: 1H; 8.05 ppm:
: 1H; 8.15 ppm: se: 1H;
.00 ppm: s: 1H; 10.05 ppm:
+ 1H; 10.65 ppm: s: 1H.

w

n




de: 1H, 7.40-7.70 plan. m 3H 7.80 ppm se: 1H, 8.00
ppm s: 1H 8.20 plan: se: 1H 9.00 ppm s: 1H
10. 00 ppm se: 1H, 10.70 ppm se: 1H 30 0 C

Wzm@s/w,scﬂsﬂo ppn: o _NH 87 9H;, 3. 30%@%@%&%809

6.15 ppm : 0 6 15ppr—d—3H—"~
3ppm t: 1;‘35 pm de 1H; '7r:45 1. 86 pppns: r’ﬁﬁr 3|H55 ppm:
7.85 ppm ppm s: 1H 8.15.pp 1H. on.
9.00 ppm 00, 05N, s: 1H 15t 2R 598 ppmy o 2

WD 2006/ 016067 57 PCT/ FR2005/ 001809 §11Q3P1C1®~t1 12110 s ppm:
ppm s: 9OHpextogHBlopdrd, =GN se: 2H,; 13d901}pp1n30g,;gn2|‘die 1H;
6.10 ppm| €=03HeBD75 ppm Dextrogyrator +67

d: 1H 7/30 ppm de: 1H. (C =0,5%; MO} PE‘“?E} 3H;
ppm m 3%&'; 7.98(5)Oppm se: 1H; 8,05 pl7e@5 p}_:xS.. sdH1HB8.8105 ppm:
ppn: se: X . ppm s: 1H 10.00|pl ap; I oy K
10.70 plan: s: 1H 32 G O- 1.40¢{pl an%zgf.h@?—fclof%@ se: 1H;
ppm 0 NHZ se: 2H, 2.90 ppm d: 2H |6. Q@pphals Hy m=|00 ppm:
6.75 plan: Laevogyratory: [a] D + -67 4 1HlH10 30%

nl an: _dedl 1H: (C O G- MORD AC o

?

g

A =4 v ) l. 4" 1. IU PRI Il

3%. 85 pl an:j@—i,o 8. 05 pl an:  s:| ClH;| 184 GPPpA: %Je 1.55 ppm:
p

1H, 9. 0( X " \10. 00 n: ;
o N, pp se: 2H; 2.90 pom: d: 2H;
.10 ppm: t: 1H; 6.75 pom:
: 1H; 7.30 ppm: de: 1H?

.45-7.70 ppm: m: 3H;

Laevogyratory: [e], = -67
(C =0,5; MeOH)

: 1H; 8.10 pom: se: 1H;
.00 ppm: s: 1H; 10.00 ppm:
+ 1H; 10.70 ppm: s: 1H.

6
d
7
7.85 ppm: se: 1H; B.05 ppm:
s
9
S
1

.35 ppm: s: 9H; 1.40 ppm:
: OH; 2.85 ppm: se: 3iH;
.60 pom: d: 2H; 6.30 ppm:
: 1H; 6.80 pom: &: 1H;
.30 ppm: de: 1H; 7.45-
.70 ppm: m: 3H; 8.00 ppm:
gse: 1H; 8.05 ppm: s: 1H:
8.15 ppm: se: 1H; 9.00 ppm:
s: 1H; 10.10 ppm: s: 1H;
10.70 ppm: s: 1H.

33 O cl
oS

o)\
] =1 o W W

34 ' O ¢l | 1.40 ppm: s: 9H; 1.80 ppm:
/©:O>-\NH se: 1H; 2.30 ppm: s: 3H;
/ 2.85 ppm: d: 2H; 6.20 ppm:
t: iH; 6.75 ppm: d: 1H;
7.30 ppm: dd: 1H; 7.45-
7.65 ppm: m: 3H; 7.85 ppuw
se: 1H; 8.00 ppm: s: 1H;
8.10 ppm: se: 1H; 9.00 ppm:
s: 1H; 10.00 ppm: s: 1H;
10.70 ppm: s: 1H.




s: 1H, 10.70 ppm s: 1H 33 O- d 1.35 ppm s: 9H

1.40 ppn: O N s: 9H 2.85 ppm se: 3H  0-~ 3.60

plan: d: 2H, 6.30 ppm O t: 1H, 6.80 ppn: d: 1H 7.30

mo@g/o]ﬂd;osﬁ 45 7.70 ppn:sgn 3H, 8. 0RCIYFR208&/0D3809
o -

8.05 pp 8 15 ppm-—se: 1H-—--9.00 ppH s——1Hk:
340.10 ppm 0.70 ppm s: |tH. 3435 oir: € 987 1.40 ppm:
1.40 ppm pm /\% ~O NH|se: ] _

s: 3H 2. 2H 6.20 pp {3 ,’%%5‘%p%wpm
d: 1H, 7. . 7.45- 7. 65| pprH; ng-28Hppmy t851H;
ppm se n:~s: 1H 8. 10|RppgE pffr@‘G édﬂpprg Q9. 2u;

ppm s:|1H; 10 00 Bpn: s: 1H, 10.70 {)

2006/ 016067 58 PCT/ FR2005/ 001809| 35| Ct O_LPHE ﬁfalﬁ s

9H, 1.40|{ppm s: 9H 3.25 ppm 3.40 ppr.sp 9;&7065 p&n‘m 4H;
2H, 6.25|plan: t: 1H, / N 6.65 pllan-6. 80 28!4;10 .
H7.10 ppm t: 1H 7.50 ppm 7. 65|ppm| on?> 8]6‘5 -4V ppm
ppm s: 1H, 8.10 ppm s: 1H 9. 05 plan:1ms: 9135I pom®. 201H;

e 1;:5 19' ?Oxfpg 9os|'op1mH' 3:3643; 0(?.'%%%5’#55%@%?0 ppn:

IH, 7.30|plan: de: 1H s: 1H.

36 o 1k cl | 1.40-1.60 ppm: m + s: 138
J@[ >< 2.90 ppm: s: 4H; 6.70 ppm:

© NH, d: 1H; 7.30 pom: de: 1H;

7.45 ppm-7.60 ppm: se: 4H;

8.05 ppm: s: 1iH; 8.20 ppm:

se: 1H; 9.00 ppm: s: 1H:

10.00 ppm: s: 1H;

10.65 ppm: s: 1H.

37 0 cl | zc/mMs: MY = 594
NH
(0]

38 0>_\ HO, Cl .45 ppm: s: 9H; 2.70 ppm:
_) 4H; 3.00 ppm: d: 2H;

.45 ppm: gd: 4H; 4.35 ppm:

: 2H; 6.20 pom: t: 1H;

.75 pom: dr 1H; 7.25 ppme

: 1H; 7.50 ppm=7.70 ppm:

: 3H; 7.90 ppm: se: 1H;

o 85 0 o ot W ot P

.05 ppm: s: 1H; 8.10 ppm:
se: 1H; 9.05 ppm: s: 1H;
10.10 ppm: s: 1H;

10.70 ppm: s: 1H.

39 0o Cl | 1.40 ppm: s: 9H; 2.60 ppom:
/©i0>_—\N te: 4H; 2.80 ppm: te: ZH;
<:> 3.55 pgm: t: 4H; 6.30 ppm:
0 t: 1H; 6.80 ppm: d: 1H;
7.25 prm: de: 1H;

7.45 pp=7.70 ppm: m: 3H;
8.00 ppm: se: 1E; 8.05 ppu:




7.45 ppan-7.60 ppm se: 4H, 8.05 ppm s: 1H, 8.20

ppm se: 1H, 9.00 ppm s: 1H, 10.00 ppm s: 1H
10.65 plan: s: 1H d LC/I\/E VH- = 594 37
88 2006/BO6Q71. 45 plan: s: TH 2,70 ppaﬁT/FBZ‘FaOS/PmaO-"
4H. .3 00 pph- d:_ 2L 2 /Il: norm—ere:

¥ 15 o4 o7 P= o 1 OO PPt gy I, ’-I' OD IJIJ“I I_U
Ij: 2H. 6/ 20 ppm t: 1H, 6.75 ppm d s1HH: B.25 ppgpmse: 1H/

. IH 7150 pprrr7.70 ppm  m 3H, 7{ 90 sej; hbl 10
8.05 ppm s: 1H;, 8.10 plan: se:|1H; |9. SbﬁIpni¢> S: '1H PR
10. 10 ppm_s: 1H 10.70 ppm s: JH R9: 1M Wﬂihpm

lan: s:| 9H; 60oppm 0 N~ te: |44 g &0
. , : | 4H; m: ©8; 12&5 ppm:
@ 55 pl an: ppm O t:|1H; p@p%} dll—&
7.25 ppn| s AH-07. 45apl an- 7. 70| ppm S 9H3F¥ 8’%0 Hi
ppm se: 1H 8. 05 WD 2006/ 016067 65 per: t: 1H; 6.75 ppm:
PCT/ FR20Dp5/ 001809 s:i\lH, 8. 15 ppm (ei 1%1 - ngmm
s: 1H, 1p.10 ppm s: 1H 10.75 ppn: AH. ig pglq ’
1.00 ppnt s: 9H, 1.45 ppm O NH|s: am 4mm7p§ﬁrppr@r m 3H;
2H, 6.1p ppm t: 1H 6.75 ppm |[d: 1 ./ ppn: Hd@ 05
1H,  7.40 ppn-7.65 ppm m 3H, .85 ‘7| i p%g @ 3 PR
ppn: s:|1H 8.15 ppn: se: 1H, 9.00 |§|oriLH's8 1?@1:’“1@90011{'
ppn: 9.00 ppm: s: 1H; 10.00 ppm:

s: 1H; 10.65 ppm: s: 1H.
41 O: ¢l | 1.35 ppm: s: 9H; 1.45 ppm:
o N s: 9H; 2.45 ppm-2.60 ppm:
O mt: 4H; 2.85: te: 2H; 3.25-
N O> 3.35 ppm: mt: 4H; 6.30 ppm:
O>_ t: 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 ppm: s: 1H.
42 /C[O: Cl | 0.20 pom: mt: 2H; 0.35 ppm:
o Ny mt: 2H; 1.40 ppm: s: SH:
<( 2.20 ppm: mt: 1H; 2.35 ppm:
se: 1H; 2.95 ppm: d: 2H;
6.20 ppm: t: 1H; 6.75 ppm:
d: 1H; 7.25 ppm: de: 1H;
7.45 ppm-7.60 ppm: m: 3H;
7.85 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.10 ppm: se: 1H;
9.00 ppm: s: 1H; 10.00 ppm:
s: 1H; 10.65 ppm: s: 1H.
43 0: Cl | 1.05 pom: s: 3H; 1.10 ppm:
o N S s: 3H; 1.40 ppm: s: SH;
......Q 1.10-1.60 ppm: m: 6H; 2.45-
Cis 2.65 ppm: m: 2H; 3.00 ppom:
d: 2H; 6.15 ppm: t: 1H;




s: 1H 10.65 ppm s: 1H 41 0 A 1.35 ppm s: 9H, 1.45
ppm Cc o N~ s: 9H, 2.45 ppn-2.60 ppm nt: 4H, 285
te: 2H, 3.25 N 3.35 ppm nt: 4H, 6.30 ppn: ~-0t
SRBRINBY0IBOEH, 7. 25 _ppm ge: 1H 7. 4?%&2%@5}#809
m 3-8 05— ppH—s: 8§A5-ppm——se—tH—9065ppnt
s: 1H 10.10 ppm s: 1H, 10. 70 ppm <. 73 HmA42: H; 0.25 ppm:
0.20 ppm| nt: 2H; 0.35 ppn: NH nqt: 2H.. L4 07|g§ 5765
OH ~ 2.20 ppm nt: 1H 2.35 ppm | se] 1H rbm o
2H,  6.20 ppm t: 1H 6.75 ppm |d: 1R mz@%p@ﬁmd@ 1K
1H, 7.45% ppn-7.60 ppm m 3H, 7.85 @pm, pﬁg s1Hu; 8 Q9 pom:
ppn: s: |1H 8.10 ppm se: 1H  9.00 H 10. OO].H
ppm s: |1H 10.65 ppm s: 1H 43 0 (leei ]6‘5% fhpeg: sz 10
3H, 1.10|ppm O s: 3H, 1.40 ppm| s: |96 0NpAu:18: 1H60
n:. m 6H, 2.45- Cs 2.65 m m 2H; 00 n; ..d:
b 615 ppns Lo 10 WD 20061016467 Jao 10 palPl: 1s
4BCT/ FR2005/ 0.6.75 ppm d: 1Kl 7.(@8SPprEFa) de30 Hem: s:
7. 45 ppm 7. 3H,7.95 ppm 5@, sl 3 8o 108;
ppm s: 1 mN'lHQOOFms:lH%%mm
ppn: s: JH 10 70 ppn& 1H. 6 75 ppm: t: 1H; 6.95 ppm:
d: 1H; 7.25 ppm: de: 1H;
7.55 pom-7.75 pom: m: 4H;
8.55 pom: se: 1H; 9.20 ppm:
s: 1H.
0: ct | (oMso + TFR) 1.35 ppm: s:
o NH OH; 3.75 ppm: d: ZH;
I-IN=< 6.35 ppm: t: 1H; 6.80 ppm:
NH, d: 1H; 7.35 pom: de: 1H;
7.45 pom-7.75 ppm: m: 4H;
8.40 ppm: s: 1H; 2,25 pom:
s: 1H.
0: cl | 1.40 ppm: s: 9; 1.80 ppm:
o NH s: 3H; 3.50 ppm: de: 2H;
O=< 6.15 pom: t: 1H; 6.80 ppm:
d: 1H; 7.35 ppm: 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; 9.00 ppm:
s: 1H; 10.00 ppm: s: 1H;
10.70 ppm: s: 1H.
0: Cl {1.40 ppm: s: SE; 3.70 ppm:
o NH te: 24; 6.35 ppm: t: 1H;
O 6.80 ppm: d: 1H; 7.30 ppm:
de: 1H; 7.35 ppm-7.70 ppm:
m: 6H; 7.85 pom: d: 2H;
8.00 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.10 ppm: se: 1H;
8.80 ppm: t: 1H; 9.05 ppm:




44 0 d (DvsO + TFA) 1.30 ppm s:
3.40-3.90 ppm m 10H;
d: 1H 7.25 ppm de:

fcb2auvyoiswe7lH 9.20 plan:éls:
(DVBO + TEA) 1.35 plan:

6. 75 pl an:
H 7.55 ppm 7.75 ppm m 4H;

/ o N~ 9H
t: 1H 6.95 ppm H

1H. 45 HcT/FRR005/0T1180¢9
Ql—l 375 nl apn-—¢d-

2H:

pl an:

HN=

de

1H 6. 90

T+ 6.35 plan: t:
7.45 ppm 7. 75 pl an

ppm sNI-H{ d10 1B'|pp1?1 35 1H;

s 1H Q9
48.80 pla

ppm

ppn-7.65
1H; 8.10
1H, 10.0

1.40 ppm
t: 1H

ppn-7.70
1H, 8.05
1H, 9.05

1H, 10.10 pph S:

0.60 - 75 ppm m ,4H;

ppm

0.

25 plan.——s—1H 46
H-8.  3H, 3.50 plar
d: 1H 7. 35
H, N, 85 ppn:
8.20 ppm
0. 70 ppn:

:
P am-"m

ppm se:
D ppm s: X

: 9H 3.70
D 6. 80 ppm

se:

~—+

: \H t ¢
o 1H, 7.30 (
m 6H, 7.85 ppm
: 1H, 8.10 ppn:
WO 2006/ 016067 61 H
10. 65 ppm

/ O NH 1.

[

e: 1]

) FB0DRED SRR 00 per:

4 Tl g% o

= = A 4 PI ull

c1de:0. &H- 0.0?5~pl:61_ s 4H;

ppr H;

J;_ch?gp% s 9?1 4§6O —
1mt: 9HYCB- ébrﬁpm sﬁt 2H;
S: _JGHZO %ﬁg‘l 525 @5 Q?O ppms:
pm d’e 16/ 3?%3‘ Ge: 18;

: 2H:7, 4§pﬁa—7ppmnppﬁ9m 3H;

S: B W8 §.10 pm: Ge: Li
40 R pﬁnz %H’lHl@Q?E prm:
s: 1H; 10.05 ppm: s: 1H

10.70 ppm: s: 1H.

49

/@h

=

Cl .45 ppm: s: 9H; 2.95 ppm:
: 3H; 3.40 ppm: mt: 2H;
.25 ppm: t: 1H; 6.80 ppm:
: 1H; 7.40 ppm: de: 1H;
.45 ppm-7.65 ppom: m: 4H;
.85 pom: se: 1H; 8.05 ppm
: 1H; 8.15 ppm: se: 1H;
.00 ppm: s: 1H; 10.10 ppm:
: 1H; 10.60 ppm: s: 1H.

-~ - O oy

50

Jo e

: 9H; 6.25 ppm: s: 1H;
.80 ppm: d: 1H; 7.30 pom:
de: 1H; 7.45 ppm-7.65 ppm:
m: 3H; 7.85 ppm: se: 1H:
8.05 ppm: s: 1H; 8.10 ppm:
se: 2H; 9.00 ppm: s: 1H;
10.10 ppm: s: 1H;

10.75 ppm: s: 1H.

s
9
S

Cl | 1.25 ppm: s: 9H; 1.40 ppm:
s
6

51

cl | 0.40 - 0.70 ppm: mt: 4H;
1.40 ppm: s: 9H; 2.70 ppm:
mt: 1H; 6.30 ppm: s: 1H;
6.80 ppm: d: 1H; 7.40 ppm:
de: 1H; 7.45 ppm-7.65 ppm:
m: 3H; 7.85 ppm: se: 1H;
8.05 ppm: s: 1H; 8.15 ppm:
se: 1H; 8.60 ppm: d: 1H;




O== nt:
ppm d:
3H

S.

1H 3.55 ppm nt:

7.85 ppm se:
279166/0&6@2570pn

1H, 7.35 ppm de: 1H
1H;, 8.00 ppm
t:

.70 ppm s: 1H 49 O

2H, 6.20 ppm t:

1H 9.€5 ppn

1H 6.70

7.45 ppm 7.70 ppm m
se:

1H; 8 10 ppM
s:, BE/ERGU /961809

—45—pph—s:
Sb?HS |t0|O " Ngl go 3H; 3d4o ppm m: 2to. ompps sgl@l 25) 10 pom:
: m 1H, 7.
ppn-? 65! ppm m E)HF—)I’ 785 -ppm 4E)cpprrlﬁ dﬁ‘r ﬂd—"6g pzvm"'@ 1H.
1H 10. 60 b 50 00 d 1.25 ﬁp% : RH 4H1 ﬂQS pem:
ppm >4 o9H B35 ppm §: 1H; bR
T 7.30|ppm  de: 11(_7.M45 ppn- 7. 65 ﬁp nt 3?5’“7 g
ppm se: j1H  8.05 ppm™s: 1H 8,10 pws ppe: SZH,H,96-(B@ ppm:
ppm s: 1H  10.10 ppm s: 1H, 1Q.75|p 3’]0H 5
0d 0.40 - 0.70 ppm nt: 4H; ONH]GEghbpm ST
% 70 ppm| nt: 1H, 6.30 ppm s: 1H, |67.80 pppmi-&d: ppx_[LHm 3H;
.40 ppmy de: 1H 7.45 ppm7.65 |ppmj o %pﬂ#, Sg 8151 8.05 )
ppm se: |1H, 8.05 ppm s: 1H 8.{15 ppm _Se: .60 Pr:
ppm d: 1H WO 2006/ 016067 62 PCIY/ FRzmsmoﬁs@gPWg.% 157
ppm s: 1H 10.10 ppn: s: 1H 10.65 |pp@b ppn: B 15; 10.10 ppm:
s: 1H; 10.65 ppm: s: 1H.
53 0: 2(0 c1 | 1.05 pom: d: 3H; 1.20 ppm:
o N— d: 3H; 1.40 ppm: s: 9H;
~—< 2.70 ppm and 2.90 ppm: 2s:
3H; 4.20-4.60 ppm: m: 1H;
6.80-7.05 ppm: mt: 2H;
7.30 ppm: de: 1E;
7.45 ppn-7.65 ppm: m: 3H;
8.00 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.15 ppm: se: 1H;
9.05 ppm: s: 1iH; 10.15 ppm:
s: 1H; 10.60 ppm: s: 1H.
54 0: 250 c1 | 1.40 ppm: s: 9H; 2.65 ppm:
o NH d: 3H; 6.35 ppm: s: 1H;
/ 6.85 ppm: d: 1H; 7.40 ppo:
de: 1H; 7.45 pom—7.65 ppm:
m: 3H; 7.85 pom: se: 1H;
8.00 ppm: s: 1H; 8.15 ppm:
ge: 1H; 8.50 ppm: gd: 1H;
9.05 ppm: s: 1H; 10.10 ppm:
s: 1H; 10.60 ppm: s: 1H.
55 \/]/O\fo cl | 1.35 ppm: s: 9H; 1.40 ppm:
HN s: 9E; 1.60 ppm: s: 3H;
O)Q 2.65 ppm: t: 2H; 3.00-
o 3.20 ppm: mt: 2H; 6.70 ppm:
d: 1H; 6.80 ppm: t: 1H;
7.20 ppm: de: 1H;
7.45 ppm-7.70 ppm: m: 3H;




52 0~ 0 d 1.40 ppm s: 9H, 1.70 ON 1.95 ppm m 4H
3.35 ppm t: 2H 3.60 ppm t: 2H, 6.75 ppm s: 1H
6.85 ppm d: 1H 7.30 ppm de: 1H  7.45 plan-7
mﬂzor@s/@isoe& 00 pl an: se: d# 8. 05 pl acT/mzogErIOMBOQ
8. 15 ppn; se: 9 05 ppm s 0-10—ppA—s—1tH
10. 65 ppm s: 1H 531 00 QO 1. O‘) pI an. 8@ po@Hse1 180 8. 05 ppm:
ppm >4/O N d: 3H;, 1.40 ppm s: 9H 0 dg. 1m;
2.90 plah: 2s: 3H 4.20-4.60 ppi m 1»2—?rH &gy
ppm mt:|2H  7.30 ppm de: 1H 7.45|ppmMO7rBE ppAt m
3H, B.0D ppm se: 1H 8.05 ppn: | s: ]lbl;.6089153n5. ppny. se:
iH—O0-0b—ppm—simiH—16 15 ppm—| ST [IH, ~10.60 ppm s:0 k
56H 54 0 O O 1.40pr s 9H 2. 651ppr-40 gEPNE: i 3oV PP
6. 35 ppnj s: % .85 ppm d: 1H; 7.450 g}png oodlq;m 1, 2H;
7.45 pani m 3H, 7.85 ppn: 8 0] ]
ppn: s: 1H~"8 o ppm se: 1H, 8.|50 |C|3n7O ﬁl 6'8& P
ppm s: _LH 10. 10 ppn: s: 1H 1Q. 60 |ppmH; s7. ZDI—prrBSdQ) 1H;
A 1.35 ppn: s: 9H, 1.40 ppm Nj|s: § py: 4H;
3H, 0 2. 65 ppm t: 2H 3.00- 3.20Q0 ppn I:”n‘%p&gl——ip p?% m
ppn: Od: 1H, 6.80 ppn: t: 1H, |7.2Q ppénrrde: Seiﬂﬂr 8.05 ppm:
g: 1H; 9.00 ppm: s: 1H;
10.00 ppm: s: 1H;
10.70 ppm: s: 1H. .
57 WOYO cl | 1.35 ppm: s: 9H; 1.45 ppm:
HN s: SH; 2.00 ppm: gd: 2H;
0] 3.10: od: 2H; 6.20 ppm: t:
/©j 1H; 6.75 ppm: d: 1H;
© 6.95 ppm: t: iH; 7.30 ppms
de: 1H; 7.45 ppm~7.65 ppm
m: 3H; 7.90 ppm: se: 1H;
8.05 ppm: s: 1H; 8.10 ppm:
se: 1H; 9.05 ppm: s: 1H;
10.10 ppm: s: 1H;
10.65 ppm: s: 1H.
58 HN Ccl 1§ (DMSO + TFA) 1.25 ppm: s
0>j 9H; 2.20 ppm: gd: 2H;
o 3.00 ppm: t: 2H; 6.30 pom:
t: 1H; 6.75 ppm: d: 1E;
7.25 pem: de: 1H;
7.50-7.70 ppm: m: 4H;
8.50 ppm: s: 1H; 9.15 ppm:
s: 1H.
59 0 Cl | 1.45 ppm: s: 9H; 3.50-
O]\‘ 4,35 ppm: m: 5H; 5.05 ppm:
: ; : d: 1H;
OH t: 1H; 6.75 ppm: d
7.30 ppm: de: 1H;
7.45 ppm-7.70 ppm: m: 3H;
7.90 ppm: se: 1H; 8.05 ppm:
s: 1H; 8.10 ppm: se: 1H;




7.45 ppm 7.70 ppm m 3H, WO 2006/ 016067 63

PCT/ FR2005/ 001809 7.80 ppn: se: 1H, 8.05 ppn: s:

9. 00 m s: 1H, 10.00 ppm _s: 1H, 10.60
3% & 016 057 ppm s: 9H 1 660 ppm ‘QPP%Q?OOZS%QPJ*BOQ
ppm—t 22— 0270 ppnr—t+—2H 76 7€ ppln a—1H 7. 20
ppm de: {1H 7.50 ppn-7.70 ppm |m 4@-00109803@}%; Hx00 ppm:
1H, 8.05|ppm s: 1H 9.00 ppm g: 1F;S 0. Q@gp%nss 1H.
ITH— 10770 ppm—s: 7 =0t 0 Q¢ _I. %pm S:
69.45 ppni HN s: %H 0 ppn: qc:ClZH:L 4HrEnY §: %H 2.70-
2H, 6.20|pp 6. 75 ppn: d:| 1H; 2689@1:@10&’@ d5; 1H0-
7.30 ppm H 7.45 ppm 7. 65 [ppm 3H 7.
ppn: se: |1H . 06" ppn: s: 1H, 8. 10|c }-ﬁpgqt?g ppm:
ppm s: 1H  10.10 ppn: s: 1H, 1Q. 65 m)ansﬁ 75I—|;>pn68d 1H;
HZN d (DVsO + TEA) 1.25 ppn: s: | O~ 9,H85 d@P”ﬂH qd
2H, O 3.00 ppm t: 2H, 6.30 ppm t: ép%‘s d:
iH, 7.2% ppm de: 1H  7.50-7.7( ppm7 ﬁwmr? wm m: 4H;
ppn: s: 1H 9.15 ppm s: 1H 59]0 O 84 20RP Pk Six; $Hos pem:
3.50- 4.35 ppn: m 5H 5.05 ppm [ O QH t; 1|9—|; 6. 75
ppm d: 1H; g: 1H; 9.00 ppm: s: 1H:;
10.00 ppm: s: 1H;
10.60 ppm: s: 1H.
61 O €1 |1.40 ppm: s: 9H; 3.15 ppm:
t: 2H; 4.50 ppm: t: ZH;
6.65 ppm: d: 1H;
7.45 ppm-7.65 pom: m: 4H;
8.00 ppm: s: 1H; 8.05 ppm:
"se: 1H; 8.30 ppm: se: 1E;
9.00 ppm: s: 1H; 10.00 ppm:
s: 1H; 10.70 ppm: s: 1H,
62 €l | 1.40 ppm: s: 9H; 3.10 ppm:
o t: 2H; 4.50 ppm: t: Z2H;
7.10 pp: d: 1H; 7.35 ppm
dd: 1H; 7.45 ppm-7.70 ppm:
m: 3H; 7.75 ppm: s: 1H;
8.05 ppm: s: 1H; B.15 ppm:
s: 1H; 9.05 ppra: s: 1H:
10.10 ppm: s: 1H;
10.65 ppm: st 1H.
63 0: Cl |1.35 ppm: s: 9H; 1.40-
o NH, 1.75 pom: m: 2H; 2.20 ppm:
d: 2H; 6.15 ppm: t: 1H;
6.60 ppm-6.80 ppm: mt: 2H;
7.40 ppm—7.65 ppm: mt: 4H;
8.05 ppm: s: 2H; 9.05 ppm:
s: 1H; 9.35 ppm: s: 1H;
10.45 ppm: s: 1H.




7.30 ppn: de: 1H;, 7.45 ppn-7.70 ppn: m 3H, 7.90 ppn:
se: 1H, 8.05 ppn: s: 1H 8.10 ppn: se: 1H
2006/ 016067 64 PCT/ FR2005/ 001809 9.00 pprn: s:
Jgﬂ;%mmlsgs—; 1H 10. 60 ppngss: 1H 60 ndHHmo]nsqmmBOQ
pprn: s: 0- 1\ C2.85 plgin: m-2H 390/ + 0
c4. 05 ppm Xm% ppm d: 1H @. 159 .ppMomd s: 194; 2.10-
7.35 ppm ppm 7. 70 pl an: 4H. . 7. 85h,. _
pprn: * se: ppiN—s: 1H 9. 00 bh: iy 2R 2.80 prm
10.00 ppm s: 1H 10. W s: 1H 6B3.C@oml m406HIpF B0 pRm:
s: 9H, 3.15 ppm t: 2H B0 ppm t Hiy. @6@5 Ny, 1u;
d: 1H 7.45 pgm7.65 ppm m 4H: 8.ct2 t; 8.00pet
8.05 ppm|{ se: 1H 8.30 ppm se: |1H; "92@)(}39@]0@6 S 1 H;
10.00 ppm s: 1H 10.70 ppm s: [1H. 45 pgn_-ﬂng)];ﬁgm 3H;
s: 9H 3./10 ppm [/ o t: 2H, 4.50Q pp 15
pgm d: 1H, 7.35 ppm dd: 1H 7./45 ppﬁno‘cr'pm ﬁpn?H' ppr:
3H, 7.75|pin: s: 1H 8.05 ppm 9. 1H;s:818:59p@bpm:Ss: 1H;
1H, 9.05|ppm s: 1H, 10.10 plan:| s: o P s
IH 63 |3 135 ppm s o 141 OV 1&%% el
2H, 2.90 |ppm d: 2H, 6.15 ppm t: 1H, 10 60@©mm§m36i 80
Qpm ot [2H 0: /<0 cl |1.40 ppm: s: 9H; 3.40-
o N 3.70 ppm: m: B8H; 6.85 ppm:
O d: 1H; 7.00 ppm: s: 1H;
0 7.30 ppm: da: 1H;
7.45 ppm-7.70 ppm: m: 3H
8.05 ppm: s: 2H; 8.15 ppm:
s: 1H; 9.05 ppm: s: 1H;
10.10 ppm: s: 1H;
10.65 ppm: s: 1H.
: Cl | 1.40 ppm: s: 9H; 1.60-
0 N 1.75 ppm: m: 4H; 2.50 ppm—
Q 2.65 pom: m: 4B; 2.75 pom-
3.00 ppm: mt: 2H;
6.25 ppm: t: 1H; 6.75 ppm:
d: 1H; 7.25 pom: de: 1H;
7.45 ppm—7.70 ppm: m: 3H;
7.95 ppm: s: 1H; 8.05 ppm:
s: 1H; 8.15 ppm: s: 1H;
9.05 ppm: s: 1H; 10.10 ppm:
s: 1H; 10.70 ppm: s: 1H.
: Br | 1.40 ppm: s: 9H; 1.60 ppm:
NH, se: 2H; 2.90 ppm: d: 2H;
6.10 ppm: €: 1H; 6.75 ppm:
d: 1H; 7.20 pom-7.40 pom:
m: 2H; 7.70 ppxe-7.85 ppm:
d: 4H; 8.00 ppm: s: 1H;
9.05 ppm: s: 1H; 10.05 ppm:
s: 1H; 10.70 ppin: s: 1HT




7.40 ppn-7.65 ppm nt: 4H, 8.05 ppm s: 2H 9.05 ppm
s: 1H, 9.35 ppm s: 1H,  10.45 ppm s: 1H WO
2006/ 016067 65 PCT/ FR2005/001809 64 \ 0 Cd 1.40 ppm
%O QU,QSZ/QJ_;_%dgr N~ 2.35 pissgent: 2H 2283‘/{5}&2}00]5/@0]1309
ppm m 6H_ 6.30 ppm. FF t: 1H; 6. 80 ppm d+—1H—7-25
sppm de: 1:@ pm7.70 piss: |@L 3IOI 95 ﬁprﬂlStpmn: 1S35 ppm:
2H, 8. 15| pp : 50 1K . J10. pR. S. . .
1H 10. 6D .ppn?e: 1. 40 Bprﬁ]q'slzl'%S%r;‘gg.p}’E' s
ON- 3.7 ppm m d: (LH!H 2.9 pppra. 45 pom: m:
1H, 0 7.80 pppy do 7.70 MHd 2H;
8. 05 ppn sd?r ) : 1 9. 6E
10. 10 ppm s: 0. 65 ppn: s: 1H 66 m@mlltmﬂppﬁﬂo PP
s: 9H 1y60 O 1 ppm m 4H, 2,50 ppm 1. P25ARME N 1H;
4H, 2. 75| ppm 3.00 ppm nt: 2H, 6.25|ppm t. 1}—&) 6.75 3
ppm d: |1H 7.25 ppm de: 1H. - T.45|dpfR PO - BpRPey: B
3H, 7.95 ppm s: 1H; 8.05 ppn: |s: iH.88pkd ppMIlHS:8.00 ppm:
1H, 9.0% ppm s: 1H 10.10 ppn: | s: 1H, 0, 7 m..s:
1H 67 \ |0~ Br 1.40 ppn: s: 9H 1.60 i %D%F&% 18
2H, 2.90|ppm d: 2H, 6.10 ppm ¢: 1HlOGDU7§pnppm 1H;
10.65 pom: s: 1H.
80 0 | ¢l ]1.40 ppm: s: 9H; 2.65 ppm:
j\’(NH d: 3H; 4.10-4.35 ppm: mt:
0
o 2H; 4.65-4.75 ppm: mt: 1H;
6.80 ppm: d: 1H; 7.30 ppm:
dd: 1H; 7.45-7.70 ppm: mt:
3H; 8.00~-8.15 ppm: m: 4H;
8.05 pom: s: 1H; 10.10 ppm:
s: 1H; 10.60 ppm: s: 1H.
cl | 0.00-0.10 ppm: m: 2H; 0.30-
0.40 ppm: m: 2H; 0.80~
0.90 ppm: m: 1H; 1.40 ppm:

: 9H; 1.B5 ppm: se: 1H;
.40-2.50 ppm: m: 2H;

.95 ppm: d: 2H; 6.20 ppm:
: 1H; 6.75 ppom: d: 137
.25 ppm: de: 1H;

.45-7.70 ppm: m: 3H;

.90 ppm: s: 1H; 8,05 ppm:
¢ 1H; 8.20 ppm: s: 1H;

.00 ppm: s: 1H; 10.05 ppm:
: 1K; 10.70 pom: s: 1H.

~l = =N w

w

w




d: 1H, 7.20 ppn-7.40 ppn: m 2H 7.70 ppn-7.85 ppn:

d: 4H 8.00 ppn: s: 1H 9.05 ppn: s: 1H 10.05 ppn:

s: 1H, 10.70 ppn: s: 1H WD 2006/016067 66
ReThiid2002/6d@809 68 0~ O #7195 ppm t PCAAFRRODS/9BH809
s: 9H, 1.60-1.80 ppm m 4H 2.25 ppm 2.45 ppm m
(trans) 2H; 2.85 ppm d: 2H, HZN 6.10 ppm t: 1H

6.70 ppm d: 1H, 7.25 pp{%Bg % 7.40 ppn-7.60 ppm

m 3H, 7.85 ppm se: % ran: s: 1H, 9.00 ppm

s: 1H 10.00 ppm s: 1H 10.65 ppn: s: 1H 80 0 C

1. 40 m _s: 9H, 2.65 ppm NH d: 3H, 4. 1054 35 ppm
Comtt %%9465475 ppn m: 1H 6.80 fslﬂf* d: 1H
ppm dd:

pouhdsS5 1H, 7.45-7.70 ppm nt: 3H clgrp et zatt on
ppm{m 4H  9.05 ppm s 1H, 10.10 ppm !s: 1H; 10.60

pptTs—iH—8++—+0C 00010 ppn ™ ZH, 0. 30-

69 >-\ B0 NH 0. 90 pprr>Gprgpp: 1 3.90
1.40 1H, 2.40% 4: 38; o0 pn: d: 4H;

ppm
2H; dN 2F . : t: 1H, 6]15 m. 4: .
1H; % I' \ 45:17. 7Q§ppn: m ér—?sogmbog L7
ppn: 1H 8 Q}S pm : ; 8.20 ppn: s} 7143 po@70¢P prm: m:
s 1H 10.05 ppm NH 8H; 7.90 ppm: d: 1H;

8.00 ppm:
8.10 ppm:
8.50 ppm:
9.10 pprm:
10.10 ppm: s:

9H;

ppm
1H:
1H;
18;
1H;
1H;
1H.

5:
5
S:

51

10.25 ppm: s:

1.00 ppm: mt: 3H;

3.10 ppm: gt: 2H; 3.90
d: 2H; 5.00 ppem: d: 4H;
7.25 pps d: 1H;

7.40 ppm-7.65 ppm: m:
34; 7.75 ppm: & 1H;
8.05 ppm: 1H;

8.10 ppm: 1H;

8.25 ppm: 1H;

8.60 ppm: 1H;

9.10 ppm: 18;

10.20 pom: s: 1H;
10.30 ppm: s: 1H.

70

S
5:
52
s:

33

1.65 ppm: s: SH;
5.00 ppm: s: 4H;
7.20 ppm: d: 1H;
7.50 ppm=7.70 ppm: m:
5H; 8.25 ppm: s: 1H;
8.30 ppom: s: 1H:
9.20 ppm: s: 1H;

71

10.40 ppm: s:
12.80 pom: st

1H;
1H.




s: 1H, 10.70 ppn: s:
PCT/ FR2005/ 001809 TABLE 4 Can-
characerization 69 C 1.30 piss:

‘wd 2@06%:5161)6313 ppm d: 4H 6© |

1H WO 2006/ 016067 67

Structure pounds
s: 9H, 3.90 /~/ N\
it \ 7.PZE/FRA0GE/00L809

\\|H74()n|en7RRnl_ar;ﬁm NH—O-N——§

72 4H, 7. 90 ppm d: 1H (umlemm 10 ppm:
S : 1H. 8.50 ppm s: A 3}10 3;190 ——
ppm | s: 1H, 0~18228 pl g [ ) pp
3H; N/r—\< ; : RN 3CHS gpm: i 2
2H, bHOO ppMi ‘ 75 pl an: _6_141;, pmw:gf a0
NH740ppm765pI§n m H~ OJH; 7.7% m- d:
8.05|plan: s: 1H  8.10 ppm @:9\1}?; 8. 25 Bg Plgﬂ ﬁ!Hlﬂf
8. 60| ppm s: 1H, 9.10 ppm s: 1H  10. 20| pprs pha: &&t 1H;
oo |5 At 0T 1] e 726 ppm d: 1k 7.4 ke 2 1%

7.70 pom: se: 1H;
7.85 ppm: s: 1H;
7.90 ppm: s: iH;
8.50 ppm: s: 1H;
9.20 ppm: s: 1H.

73 | 1.40 ppm: s: 9H; 1.60-
0 1.80 ppm: se: 2ZH:
/———<O:]©\ N CI) 2.95 ppm: d: 2H;
| 3.80 ppm: s: 3H;
HN ° HJ\N N/ j\H /R 3.85 ppm: s: 3H;
0 E 6.10 ppm: t: 1H;
6.75 ppm: d: 1H;

£.95 pom-7.35 ppm: m:

5H; 7.80 ppm: s: 1H;

8.05 ppm: s: 1H;
9.05 ppom: s: 1H;
9.95 ppm: s: 1H;
10.5% pom: s: 1H.

74 1.40 ppm: s: SH; 1.50-
/—<0:©\ N XTX 1.70 ppm: se: 2H;
| 2.90 ppm: d: 2H;
LN © HN/I\N/ N/ A\N/JT 6.10 ppm: t: 1H;
0 N 6.75 ppm: d: 1H;
7.10 ppm: se: 1H;
7.30 ppm: d: 1H;
7.50 ppm: se: BH;
7.85 ppm: s: 1H;
8.10 ppm: s: 1H;
9.05 ppm: s: 1H;
9.95 ppm: s: 1H;
10.50 ppm: s: 1H.




7.50 ppm 7.70 ppm m S~N 5H;, 8.25 ppm s: 1H H
8.30 ppm s: 1H, 9.20 ppm s: 1H, 10.40 ppm s: 1H
12.80 ppm s: 1H WD 2006/ 016067 68 PCT/ FR2005/ 001809

W Qo édey 1.10 ppm

Beo/ |

0 N\ RCT/RR2(BH5/001809

3.20 ppm qd: D Br 2H; 3 45 ppn: d: 2H HZN H-N-NH
-5 6.45[ppn: t: 1H O N 7.00 pphl H  H 712% ppetl. @teppm se:
%:5 ;.gg ppn: t: 1Hi .' 1H; 5 8% PP Sy. 2n;
. 17.90 p 1H » <11 950 prit S
\ H NN NN 3 85 pﬁm s: 3H %rx}l\p IEélolmo i;emgéﬂFmF%ng
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ppn:|s: 1H,  10.55 ppn: s: 1H 40 ppn.. S: 9H
1. 50! 7.40 ppm: t: 28;
7.45 ppm-7.70 ppom: m:
6H; 8.10 ppm: s: 2H;
5.10 ppm: s: 1H;
10.15 ppm: s: 1H;
13.20 ppm: s: 1H.
g A 1.40 ppm: s: 9H; 1.50-
/_<O N/\/(\fi\jl 1.65 pran: se: ZH;
l l | 2.90 pom: d: 2H;
HN 0 E/I\N/ NN 3.80 ppm: s: 3H;
8] E £.10 ppm: t: 1H;
6.75 ppm: d: 2H:
7.10 ppn=7.40 ppm: m:
4H; 7.50 ppm: t: 1H;
7.85 ppm: s: 1H;
8.00 ppm: s: 1H:
8,05 ppm: s: 1H:
10.00 ppm: s: 1H;
10.50 ppm: s: 1H.
o~ 1.40 ppm: s: 9H; 1.50-
1.65 ppm: s: 2H;
2.90 ppm: d: 2H;
NS Cl) 3.80 ppm: s: 6H;
N/ NH 6.10 ppm: t: 1#;
OJ\N/% 6.60 ppm: s: 3H;
H 6.75 ppm: d: 1H;
7.20 ppm=7.35 ppm: mt:
2H; 7.80 ppm: s: 1H;
8.10 ppm: s: 1H;
9.05 prra: s: 1H;
10.00 ppm: s: 1H;
10.50 ppm: s: 1H.
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HzZN O H N N 6. 10 ppn: t: 1H 6.75 ppm d: 1H, H 7.10
ppm se: 1H, 7.30 ppn: d: 1H  7.50 ppm se: 5H,

Wl amrose04H, 8.10 ppm 30 1H 9.0% 054901809
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9.95 ppm s: 1H 1050 ppm-_s:

H
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1H, [13.20 ppm s iIH 76 1 4
1.65|ppm se:
HN \INNH380 pprn
ppm d: 2H 7.10 ppm? 40 pp

6. 75
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S: 10 pp

mm
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.45 ppm: t: 1H;
.95 ppom: d: 1H;
.20 pom: de: 1H;
.75 ppm: m 4H;
.55 pom: s: 1H;
.20 ppm: s: 1H.
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6
3
-
7
8
9
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1
2
6
6
7
-
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C 2.85 maﬁipcﬂmoﬁH 34HZNvas 0 \sdpadtadNeddH 6i0Boppmits: two
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0.8 (M40M.-40 ppm d: 2H, -

Databases of products according to the
invention were also prepared by employing conventional
technigques of combinatorial chemistry and applying the
preparation procedures described in the present
invention. The structures of the products prepared and
their characterization are presented here.

The LC/MS analyses were carried out on a
Micromass model LCT device, coupled to an HP110C model
device. The extent of the compounds was measured with a
G1315A diode array detector in the wavelength region
from 200 to 600 nm and using a Sedex model 65 light
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 a Hypersil
BDS €18 column (50 x 4.6 mm), particle size 3 um.
Elution with a gradient from 5 to 90% of acetonitrile
comprising 0.05% (v/v) of trifluorocacetic 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 reequilibrating of the column,

is 7 minutes.

TABLE 5
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spectra were recorded in the range from 180 to 800 20
(mz). The data were anal ysed using M cromass MassLynx
software. The separations were perforned on a Hypersil
RS LBlds ool 607 (50 x 4.6 nm) J3particl e SPCE/BRYMGS/001809
Elution with a gradient from5 to 90% of acetonitrile
conprising 0.05% (v/v) of %{gif %oroacetl c acid (TFA)

in 25 water conprising 0. g /v) of TFA over 3.5
mnutes at a flowrate of 1 m/mnute. The total
duration of the procedure, including the

reequilibrati ng of the colu 7 Argt es. TABLE 5

C/I\/S (retention
LR 2,68 chl or ophenyl
4.42; 616; 614 2 t-But yﬁ 3, 5-D| met hoxypbheny| 4. 24;
588; 586 3 Ethyl 2,6-D chlorophenyl 32*7\ ; 566 4
t-Butyl 3, 4-D nmethoxyphenyl 3.93; 5859 58% 51t- Butyl
2h-eny| 380+ 5285266+t B\Jtyl 2—-Methoxy pllcllyl 4-66;
b Gmpbhfids 7 t -Butyl 2, 6- Di br dampheny| 4. 3PECASS; (rggention
8 t-Butyl 2-Brono-6-chlorophenyl 4.29; 640D ,t;.ﬁ§8(m:9nutes).

Et hyl 2, 6-Di bronmophenyl 3.83; 658; 656 1D Ph en){‘m

.7 Br onn- 6- ¢hl orophényl 4.46; 660; 658 11! Phenyl

£, 6- Di br omaphgnyl, 4. 492 i ZREo MR R0Q6/ 01B067, 783 543.28

3CT/FR2005/uulou9 TABLE 6 PdZ H N NH Copp qgg}

e | O VB (rteBoavi on 3t PringhhepyeRsnyl

2, 6- Di chhorjogheny! | 4. 75,6-p43n28rophenyl 495,
4 t-Butyl 3, 4-Dimethoxyphenyl 4.21; 515.43
5 t-Butyl Phenyl 4.42; 455,41
£ t-Butyl 2-Methoxyphenyl 4.34; 4B5.41
7 t-Butyl 2, 6-Dibromophenyl 4,63; 611.25
g8 |t-Butyl| 2-Bromo-é-chlorophenyl 4.72; 567.008
) Ethyl 2,6-Dibromophenyl 4.14; 582.96
10 | Phenyl | 2-Bromo-6-chlorophenyl 4.88; 587.06
11 | Phenyl 2,6-Dibromophenyl 4,91; 630.97

The compounds of the invention underwent
pharmacological tests in order to determine their anti-
cancer activity.

The compounds with formula (I) of 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
Collection, Rockville, Maryland, USA, ATCC-HTB26), MDA-
Al or MDA-ADR (known as the multi-drug resistant line,
MDR, and described by E. Collomb et al., in Cytometry,
12(1):15-25, 1991}, and MCF7 (ATCC-HTB22),

- prostate cancer: DU145 (ATCC-HTB81) and PC3 (ATCC-
CRL1435),

- colon cancer: HCT116 (ATCC-CCL247) and HCTI1S
(ATCC-CCL225),




10

15

20

25

30

35

2 t-Butyl 3,5-D nethoxyphenyl 4.52; 515.42 3 Ethyl
2, 6-Di chl orophenyl 4.95; 495.30 4 t-Butyl

3, 4- Di mret hoxyphenyl 4.21; 515.43 5 t-Butyl Phenyl

AW ;200 046067 t - Butyl 2- Met hoxyphenyl 4/ FrBDSYI001808
7 t-Butyl 2,6-D bronmophenyl 4.63; 611.25 8 t-Butyl
2—Brorrﬂ.1,ﬁ~rg:hldaarrm§1&nym446072 & Hbed BhYlCarmichael in

h 5 6, 0 I
S el did 2 20,00 Thenls S5
ZN@t@Cbﬁan§h9n¢E 4I§$t163®e97 Bréﬁermohpdnmmsenf Rdmearch
| QRN ) ME Rty RNAT r@fé’éé’lgi&@' bﬁ§§r%faﬁé§np°6§’£f to

determ ne t IT anti- cancer acti vl

Wit h f@rhﬁsnbala(at)or@f th%F%E%seﬁileSqrmb@tﬁl ory welestesedd in

llmlblcﬁqreﬁl%la pansloy d umpur Re%%a'ﬂdﬁesc&ﬁmlﬁwﬂéﬁtlons 132

or,i g fro the foll owi.n br east._cancer
VAT imoaE Tk BB OF8 Rl FoR: | BRELoRal Cances

Rdmbmuhbae Nthded;cMSACaAE€E HIE263 rcMDAandA velopment

a mul.ti eS|stant line, NDR
gﬁ% ?ésér%%%ggﬁl ﬁﬁy%ﬁ? Lﬁ%g “in Cytonetry, 15
12(1): isuic@emglglyc;mam rd@fsm(mm@c WBZB)f,iYamgro@taaé- in

caneel, DPi45 {4J€C Fﬂﬁﬁlwﬁi F’q‘fy gﬁ% Q%ngﬁs)’in the
colon cancer HCT116 (ATCC CCL

( Brecied 2pmyrnagp D80SI PTEIETL Sy DCTPERIGIS 00689679 and
| bRQ D(i"@l?c(l%rr, Mﬁ&d&@ﬁa b@és@&r@arwsha@bgun Ganrcer’ and

Research 47 6-942, 1987 and filed e .
%?'Eonarb ntgsi\%z 1 nSPSEEE @FI cki}éanc 1%523@5?‘1&?”“:}(’
afdrmevgl opment Center, Frederlck, Maryl and, USA), 5 -

gli obl ast g1 PE268 5 %scrgﬁ@d b&e%%%%gpaj'éfbblllty were

Blochenlca & Bi ophysi cal searc mmuni cati1 ons 132
(dpterpgnedgg, bIQSS‘“%ﬁ@ISfl |ef by2t heNelt i ovellirGancér (4, 5-

|ﬂ§inletbl§7§thEéQ@QV-QC 1¢ar5cqr348%&w G AT IR APIEIY - (4 -
Cen red | a USA 0 : | eukaem a .
(R S1oBBEBY S bed by “RabryamETor UFST| rin bt Apce with
1989ism38&-ﬂBSZatbylSod&mﬂok&gy;n2ﬂb6 Brd ti4h, 399-406.
J?Hrn@lllié)f ’A_@segr,at Oéhoeqymisc chjo%gc?rlaQI.?l c6a acaintd of 1living
cells to transform MTS into a coloured compound after
incubating a compound with formula (I} in accordance
with the invention for 72 hours is measured. The
concentrations of the compound of the invention which
result in a 50% drop in proliferation and cellular
viability (CIss) were 1in the range 1 nM to 10 pM
depending on the tumour line and the test compound.
Thus, in accordance with the present invention,
it appears that compounds with formula (I) cause a drop
in proliferation and viability of tuméur cells. It
thus appears that the compounds c©f the invention have
an anti-cancer activity and an activity in the
treatment of other proliferative diseases such as
pseoriasis, restenosis, arteriosclerosis, AIDS, for
example, and in diseases caused by the proliferation of
cells of the smooth wvascular muscle cells and in

rheumatoid polyarthritis.
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by Drexler, in Leukem a Research, 18: 1994, 919-927

and filed by DSMZ, Mascheroder Wg I b, 38124

Brunswi ck, 15 Germany). Proliferation and cellul ar
Wahtd06yo1epe7 determ ned bySnmeans of aPm-e,srRmmagoowog
3-(4, 5-

di met hyl thhagpl i2- )alc)co&-c(as?rcceanhmdyrmt if@)t)tmlﬂa&n)ds)pébt(,él the
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S ERTPLRTY o P e BT Po ooy Pgl (SRt -
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o dahce swrmt@ hefi hb@nwaﬁoxﬂafi v2thofiPgmpda |

rreasured sdhe 2R ConaRMtat i0ns Qa‘fthh%ecomoueﬂeespphe in
|nvent|0ﬂ?v\,h| ch result in a 50%d ogﬁ ﬁgrollf f1on

Lr +0yitdis | FEG2FREBS) UerRY “Parfde 4*AFFSES
tcmd@eqi)l\br dependingted bhe thempuolliifleersmichrt hef testls, in

uglglla h@l?}ho]frn ggﬂ)gdance with the present

| nven i on, pears that conmpounds with formul a
(1) causeha drloplnhuquot?@h pér dtwopnangedilapretyforation,

tAmur C&lbSundd  hdvs wPPeSithal thee copporadisi &  and

t he invention have ‘an anti-cancer activity and an

HCRI VAT n Ahe Sk KeaFAERL o1 Uk hte 101y 1 BPat IMerastatic

dsensesupdlsas c?ércpﬁr&ﬁ:ha@@l andr &Sdﬁ@@ﬁ&s,& in particular:
%terl oscl er osi s, exanpl e, and in dlt%easegmall

I by STRESBf ol |lflé1f3at|coaﬁlcefr' ceFFA°EF tRE snvd
viastoed taingnuisceeceel | sf atitiei ncokdreumatioi xectum; cancer of

ar t 60 7 / 80
B ri o 0 SORRLAIEONS: TS EEGONSLA0NSOR e

INHRARN R B0 c ERAS e dP E arkBift soaﬁpehaaaﬁpn%@%r of the
ﬁ%ﬁfélhlnds%hachord@rh@eﬁ{ ) cﬁlrnlc@& agdi :ﬂrgalw gan&g@fy t(flaﬁ'lals,
atter w rrmaceuti ca accept apl e _acl

e o "R RIT B N R moCaRCart R iR e Ty seas
Sairttevedi odmenhs areimdryseravitshedapyuding pahei ckdGmey,
'dl&ﬁheebt fd%?t gﬁat bl%fd%&e"e@éhegrsf foq:' Sﬁ@ée%emgalése&eﬁtal

exacer |ferat|on 0
pta?atcrtcuiratzltﬁ@m@]rcmlqeg af) Peeamtionishi tigre opeelmadr the

celdryy ol i fergli on, 55akdecoMmounds) SBYobEr8$868mhN t hegng
@Qﬁﬁﬂgﬂfgéégﬁg; cancers of the male genital tract
including cancer of the prostate, of the seminal
vesicles, the testicles, germinal cell tumours; cancers
of the endocrinal glands including cancer of the
thyreoid, the pituitary, of the adrenal glands; skin
cancers, including haemangiomas, melanomas, sarcomas,
including Kaposi’s sarcoma; tumours of the brain,
nerves, eyes, meninges, including astrocytomas,
gliomas, glioblastomas, retinoblastomas, neurinomas,
neuroblastomas, schwannomas, meningiomas, malignant
haematopoietic tumours; leukaemias {Acute Lymphocytic
Leukemia (ALL), Acute Myeloid Leukemia (AML), Chronic
Myeloid Leukemia (CML), Chronic lymphocytic 1leukemia
(CLL) }, chloromas, plasmocytomas, T or B cell
leukaemias, non Hodgkins or Hodgkins lymphomas,

myelomas, and various malignant haemopathies.
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treatnment of | eukaem as, both primary and netastatic
solid tunours, carcinomas and cancers, in particular:
breast cancer; lung cancer; cancer of the small 15

w0 e2006£016062er of the col 6 and rect UPETLER2@PS5 6901803
the respiratory tracts, of the oropharynx and the
hypophar yow; &anfertbért hespesbphagos; paesent of inhention
I cer ar I
B B S e S s
2oempeerd sobf thie invienddpnt Bgcta | 31l iin ri@ritfh%lRJr%neysald

usiof el bamt and) bl adders s €aneer sogkatihe demalrgagenivieal dose
tract including cancer of the uterus, the neck of the

RErudt t hE2Gvar PBE, GITBABKar dihoriCSfance with ™ the
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| udj f th t f t |
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skin cancers, 1 ncluding haemangi onas, nel anonas,
stheonbbarseceréigailng &aﬁd@m and s af BEma dasisGr s Tde  of

ti@nbﬁ@éﬂratﬂ@ﬁves,thexzes,af@m Bgescteac! gdiotg the usual
ast roc%t onas, I j omas, i obl

as
S ROLPRET oraLChe B FnBRBER tHebPBbPketbRgsPerson-
schvvannomas pmnnnagjanm:sqalrmbbglpaeutlbaeMﬁpmret i present

| euk a e L 35 Le
(JArt %ﬁé cutg a@ o?d(ﬁ% em Z\gl(qg%gébh%%r oni céllg oracre
Liufeamas ¢ @MY, Chr ofing reyeplescyt i ¢ | dukerral r(CLL)}Ocal

CIV OF QPBSc h &L BSTOCYL OPREasd10r Breghbdelpukaenbas, pedtal
Hodgki ns or Hodgki ns |ynphonas, . nyel omasltgn% vari.ous

néa‘idlﬂblhlaﬁr%%e%pattﬁeesac 20687 £ 7% ormula  (I)
RHH+&R2006+ 0038681 bl R aﬁertlwtmmact sdhe presknmite or

nvention concerns har maceut i.ca osjgions
t
Jb’ﬁ% F5Fhg a™donmpotind of THE S |nven legn 58 an Sacti Vartary

prdminpseraSadn  phiermeceut i akedonpogitihons @@IhY%\Ilﬁlonal
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nce wt nvention or phar maceutical |y

hekprabfers srophy lagfdicat et R LBeRB| V&t & 08 i dtreatment

COMPoYndyi sdds a5 beagt sepgerphai aBaerbboally
accept abl e exci Pl ent . The choi ce of sai d eXCIIEI ents

dependent Appropriate unitary Orms 1nlstra§10n
comprise forms for oral administration such as tablets,

soft or hard gelules, powders, granules and oral

solutions or suspensions, sublingual, buccal,
intratracheai, intraocular, intranasal forms of
administration, forms for inhalation, forms for

topical, transdermal, subcutaneous, intramuscular or
intravenous administration, forms for rectal
administration and implants. For topical
administration, the compounds of the invention may be
used in creams, gels, pomades or lotiocns.

An. example of a unitary form of administration
for a compound of the invention in the form of a tablet
may comprise the following components:

Compound of the invention 50.0 mg

Mannitol 223.75 mg
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10 the pharmaceutical formand the desired node of

adm nistration; they are selected fromthe usual
exci pi ents, which are known to the skilled person. In
WoaraemeAaliaed7 conposi tions ©F the preseaT/HRRMUIR/GOLE09
for oral, sublingual, subcutaneous, 15 intranuscul ar,
intravenmsdamﬁ@mosépcmdithmtfatmacheal 6.0 mg

i nt ranas%(j nsdel_tl rectal adm nistyat t he
active princl pST h for nul a (1) above, or poss? bl y

its opti dhalreatpropplvatiey brecehidiase, may beZd mg

adm ni st %Laegqaé&ﬁn u&é%ﬁ/tﬁo adm ni stration §0f Mg

nm xed with ‘conventiona armaceutical excipients, to
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YsdPrid a1 LadoBas oef ot bezdirseasen ‘ﬂfg HesOndeisgram of

cited above. ropriate unitary forms
Rhi 19T oAt SHecEIINe For Ne PoFesedy preferably in

ai:ﬂmw sticaksoroSugh 1amgt abdaetmo ngnfig.or Har dhgebokes, the
éﬁﬁ en%a%lp%%%er%Pﬂ ora% oﬁobubﬁonéo050555pﬁgstﬂ§’day,

i Nngu ucca it rat racheal”, 7ntraocal
imretrea et 1 dwkarsl pf 1 a@m?rﬂ@trmﬁl@pem@km por the age of

Al abh98c+t f QTBLE Ok 13Q tlelPi £24 ., thicansyes Mk, treatment:

subcut aneous, intranmuscul ar or intravenous
SHARNE S OPT fOHAE ¥ W3- rectal  adninistration and
i npl ant s.pahafididiRi€atasadnnalystamitdedntot h@hd:cﬁpdhlirgd&r or

f the inpvention may be used in cre , S de
gTO"‘ieortl $€335 AT efiﬁ%oéxdfa e’um%ary f%c?sm of SEELAR LR

adrtimirsttr}mlacnopéopfa tdenpowrhfon he Theemsivend irradielce
QJ”19Era t@@éetéﬁﬁgyo ri g thgtehkQWeng the dosage

onponent s e invention 50.0 ng
ramﬁqnﬂlaz@s ﬁ@rngavsb zmr@/‘m%oé?p??dpew R 0BBF 06P869 OF

QRSGArsTRIdass, aﬁrﬁﬂlﬂl’[@ fr 10 6 0 ST EDE M Sﬁla(ﬂ che 3500s87

Yot oxyprgpyl LIl seLLuL 972 2020 MROEEIU on g
mmndme:nws&dmlemhdaﬂ | Soxdosesanfing. 002 t dlzéeéeﬁg ipeticated
%'r Y gg}l%h bOGyp YEL IOt Qlmies MBITRY 4Q bg trealédys an
effectlve dose of a compound of the invention or one of
its pharmaceutically acceptably salts, hydrates or
solvates.

In accordance with the present invention, the
compound or compounds with formula (I} may be
administered in association with one or  more
anticancerous active principles, in particular

antitumour compounds such as alkylating agents, for

example alkylsulphonates {(busulfan), dacarbazine,
procarbazine, nitrogen mustards (chlormethine,
melphalan, chlorambucil), cyclophosphamide, ifosfamide;

nitrosoureas such as carmustine, lomustine, semustine,
streptozocine; antineoplasic alkaloids such as

vincristine, vinblastine; taxanes such as paclitaxel or

taxotere; antineoplasic antibiotics such as
actinomycin; intercalating agents, antineoplasic
antimetabolites, folate antagonists, methotrexate:

purine synthesis inhibitors; purine analogues such as
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'daily doses of 0.1 ng to 300 ny/kg. In humans, the

dose may preferably be fromO0.02 to 10000 ng per day,

10 nore particularly 1 to 3000 ng dependi ng on the age
o ZdusAu¥eEst to be treatedsand the tBET/FR2005/001809
treatnment: prophylactic or curative. Particul ar cases

m@kdﬁﬁﬁﬁgdﬁﬂndeCg hhgb@FaﬂﬁfelOmep%dbmeﬁlaee synthesis
ap riate; such doses al so t hi

Rillgglqc%ﬁ/%ntl oif TR A¥ual pract k?lc%b IS for%%g&%e'
phsiingi daim o Oaxdﬂ@gmaesuhh des &gaorapmasprli atgengitabine,
ea h;ﬁe gt ent ﬁ&”d'8858glk e mde 1afosadd;ni sty@Ad@har;

paeilen S wel response. In a further
etsnwtaomdwream esénhibpvenrsi orﬁ%ﬂfso a0 EERPEPRSegIne  or

%?Hgfég t&ﬁ%ﬁé@ﬁcéPehgkﬁgﬁéisa@@ﬁh@&%e%ndﬂﬁnﬁhgonlsts
conpri ses adn]n|ster|n ati ent %n

éﬂ%ﬁbt@%etéﬁ§§léﬁna Jdorifd 98 ?ﬁEgFﬁVeﬁﬂa OGP o OWEn
Cffaic‘ddfs DL Beers | cahtyiactepimabbyisal ssichhydr atast @3ane
so vat I n accordance. W e resent |

"g'rﬁfbélzﬁwed or corrpo %tslc\:/\?%%e#or?r%’l a (1) r%ﬁ%ﬁﬂf@@ne,
ar&namesu}mmen assoCct cpd byonerdsehe PiChoras etoposide,
QH{ { A aCtLﬁSlQHhE&'ple%@ﬁd}dﬁﬂaﬂdﬂﬂfﬂ'bleomyc1n,
anti

ur conpounds such”as alk Iatln% gents for 391.
@)@dﬁﬁﬂﬁéﬂeﬂ kylasﬂﬂ phBRAPESWYEGSI f aRY T 1 GAREThIZ P ne, METEL2C

agsrdazd he, ni pragenuiust ar dempllersret hi necisplatinum,

halan chl oranbuci cl ophospha
|Cf Qi et Uy ¢ ros‘BEﬁ‘Je%f'lél%%JcIﬁ rgs car n‘{&.}?l he, interteron,
| tamustidmel t iseopist $pleo r asidept eZacienemiaeti m‘pimxzogenlc

aI kal .0 aésds si&lﬁgl@a FRAYL nc”ﬁﬁdu@l%th\é Aslide; 1dapests;

axel of ' taxotere; anti eopl asi ¢
amcrcbnrms» cs such as actinonycin; intercalating

agents, atdHEIPAGSI Go anttlhréetap@lebtaas, fohaegtion,  the
antagonlsts nethotrﬁxate rlne Sy

iGATERYRAS  WhiR | nca aF{s‘aaés dcfeds E@wﬁ 3%?5/%%36%375*7%“‘1
BQJV£§§Eﬁ&%£&ﬂﬁ091tnEbﬁapb@pmmr@eoﬂhdﬂuagﬂmﬂﬁrﬁglnc1ples

p‘%%%cg]l ?%{]g S%nt hefl S hel nhc'i bééa%gs afr?cﬁ'ﬁjﬁgfg above for

Apet i e, i m di he an gues such 7
st drhpior oanaca:rit,l-@mtm:ltcaba@%nt, cyt ar@abi nklaAE ey s MRt 1

A1 Rl ey DT UL DAL L c2choRg! agBREase | nhi bitors
such as ca ecl ne or

A product of the invention may be used to
manufacture a drug for use in treating a pathological
condition, in particular cancer.

The present invention also concerns therapeutic
compositions containing a compound of the invention, in
association with a pharmaceutically acceptable
excipient which depends on the selected mode of
administration. The pharmaceutical composition may be
in the form of a solid, liquid or liposomes.

Examples of solid compositions which may be

cited are powders, capsules and tablets. The oral
forms also include solid forms protected from the
acidic medium of the stomach. The supports used for

the solid forms are constituted -in particular by
mineral supports such as phosphates or carbonates, or

organic supports such as lactose, celluloses, starch or
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et oposi de; anti cancer hornonal agonists and
antagoni sts such as tanoxifen; kinase inhibitors,
imatinib; growh factor inhibitors;
st i20¥d /meEter i es such as peft osane pECHYFRAMIS, 001809
corticosteroids, prednisone, 10 dexanethasone;

1@@@ SONEer g3es sy;c@uad etfopas deare ant:paey@rtlumd by

di d bi |
TR S SRS Eas ohE e RRr oA hEd iy Mheain, as
Mhﬁn mumm&ammmaxesel¢m$glawam@ml Oéar@bpl%{@%@h? scolvent
%éﬁgheny |QH@§ gfgﬁ@hégg?rEgr xt%@es of surfactants and

t hi ophosphor am de tretam ne;
vl veaTdi 0 geni @omplgRnk RY 290 T FoPdes O KRTRS her apeut i ¢

adj uvant Sppe vygawss fo‘h%oréifélgpk@ftabgbmyeieﬂjtectable and
i nvention, the rrpoun S wWith

A% BB A 9 Sbr BAL 12007 VE adscby BV LW hoBAeeghe foF
Mich of hege active principles used in one of the

di seases ndi cat abgyv I t

Soeres s A OR B (B SRR S o,
iﬂﬂﬁr&%ﬂHME@Dmgﬁﬂu lAtgﬁ@@@@ml@ﬂ?tﬁ@dlﬁ@@ﬁ?Péﬁnﬁ&VSbe the
srﬁl;lr%t‘pen @c{gr@r@fgwgdfor use in treating a

a

ogi cal ~ conditi on, In particular cancer. The

present i Thentdest alsdo &@ﬁbe?ﬁ?ppﬁgpﬁpea i cthé 1nvention
Qﬂﬂpﬂ§|iéoﬁamﬁﬁﬂb@b&bﬂgVﬁjgomﬂ@uadapﬁeﬁhbylﬁﬁ&ﬂt@mmsifian
in association wi.th a pha eutd c e
é%%|ﬁ|éﬂF1 i%h agpgﬂﬁ% %ﬁ£€%§ A ec%é%nﬁgggg%?gh 30 the
gubnd st raatd orhe Thenghai oncelt Fbal PeRPBSIti on may be

in the fopmof g P?%hd@ $fqﬂhg %ﬁéééﬁ§oﬂﬁ§en5¥@HWM§y be

of solid conpositions which cijted are %g:i Seh
cabsin kstered t abllens. TRE oraa‘if 35 iR} FHEIEF so ™ ude-"er

S&Aﬂﬁcér%é&s pLeLest ed g pmphe a@mﬂuﬁaﬁmdnsmmﬁctmenay be
st omach. The s%ggorts used for the solid forns are

O3 taXLPF nt pLFPYR I ar by nmineral supports such as
mospr@lleﬁl@wlm@r bgeates, ior paoriganilasuppokeshesiehensde,
se,_cellulo g rch or 6067 79, ifan,
ﬁé%éh@%ﬁ%70018bg faﬁaﬁefs gﬁiqu|JR%brns areusu =0
cidnist i ¢pd ed b)pr@@hmm%msnesuspe‘ﬁ%rfé‘ﬁ%tblﬁed| spet@PgREine,
TS SOMAI N, s ASpthBBtaLIRET SAMoa Bd Ai8le Wal €EmOE o BOmide,

or gani ¢ sol vent
procarbazine and hexamethylmelamine;

. platinum derivatives such as cisplatinum,
carboplatinum or oxaliplatinum;

. antibiotic agents, in particular bleomycin,
mitomycin and dactinomycin;

. antimicrotubule agents, in particular vinblastine,
vincristine, vindesine, vinorelbine or taxoids
(paclitaxel and docetaxel);

. antracyclins such as doxorubicin, daunorubicin,
idarubicin, epirubicin, mitoxantrone or losoxantrone;

. group I and II topoisomerases such as etoposide,
teniposide, amsacrine, irinotecan, topotecan and
tomudex;

. fluoropyrimidines such as 5-fluorouracile, UFT or

floxuridine;
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15

(ethanol, NWMP or others) or m xtures of surfactants

and 5 solvents or conpl exing agents and sol vents. The

liquid forms are preferably injectable and for this

RSO0 6/ 01606Ye a fornul ati 8A suitabl e PSP/ FRIRH5A001809

use. Acceptable injection nodes include intravenous,

10 i nteys peing oneanalioguesmuscehal andssub- Brd aRepBusdine,

yenous eferred s rahet he  g-

%iégs of thedéﬁﬁﬁﬁéé%ﬁHMMICh%lgeggﬁlﬁlstered\M||

kﬁb%@ﬁm&@@n©yrthe physician as a function of the

ngt hod, @dn, @4 i St ratd Wyl t he syl pat bent apéntdetatin,
condition of the_ patient. The coFgﬁunds of the present

|?ﬂ&ﬁﬁ??&ﬁ%ﬁ?rbElu%@ﬁ?ﬁFg?ePEBSB & 6r as a mxture
Vlth Qﬁ@ﬁﬁotﬁ@iaﬂanaﬁﬁ agehhsc Rosdi bl e conbi nati ons

cited are as foII al ky ng
agents ¥h B%ru%ﬂﬁ%ﬂ cycFOphospﬁﬁ%?égds’neﬁ%ﬂ% anaS
i 4 rsd mag tieasehl or ampdcdkyubesul f antranpirsebpaoic acid,
PL @pgﬁfHét'nedeQPéEyﬁéﬁ@e |9ﬂy§ééﬂ§ne,senﬁékt8§tln and
st ept'ozot oci n, 'decarbazi ne, tenozol on de,
PoThFeRenhe AndARd%anerhy| RBFRAPRES 25 pl atinum

derl vaéwﬁa%@ija@@egl %@le@ttlsnumucnaahomca;mmmatm or
antibiotic %rtICLH ar

| at i num a
LS T EoRg b R Sna A aL AP FE P 0D
antln1crqubmbeaagenpsssublpamm(nﬂmblnﬂrﬁh%s¢¢mﬁoun@@ of
vieri %E% dﬂ%ﬁﬂ Y par el Dinee o5y t%%@bgﬁent Said
oce axelf

(pacl axe antracyc |ns such
doxer ubtet A, da@ryorubtp%.n adpd g giedas epﬁ%%?ﬁeouslyf

nid.0xa0t L ppe OF Ié&@@tﬂf@m@. or ae | taedthlent will be
t opoi sonerases such” as

eto posi d
AR TRabY | FRROPEEANCt EBpBOotaR BAYLoPomigeps Treated:
fluoropyrimdines such as 5-fluorouracile, UFT or
fl oxuridi ne; WO 2006/ 016067 80 PCT/ FR2005/ 001809
cyti di ne anal ogues such as 5-azacytidine, cytarabine,
gencti t abi ne, 6-mercaptonurine, 6-



t hi oguani ne ; adenosi ne anal ogues such as
pentostatin, 5 cytarabine or fludarabi ne phosphate
net hotrexate and folinic acid various enzymes and
compounds, such as L- asparagi nase, hydroxyurea,
trans-retinoic acid, suramne, dexrazoxane,

am fostine, herceptin and 10 oestrogenic or
androgeni ¢ hornones; antivascul aires agents, such as
conbretastatin or colchicine derivatives and their

prodrugs, It_is also possible to conbine the conpounds

of Eﬁﬁg_bie‘ém&%ti on with radi ation treatnent.

Said 15 treatnents nmay be adm ni stered

si mul t aneousgly, gepak: d&g@,]la/ K sagWanti@hly. The

treatment will be apted by the. phyS|C|an to the

patient to be treated. dis: 1. A

conpound of forrmula (I3} mHNI N/ NHahl - NH R

0O 5 wherein: RLis selec t he group consisting

of (O- C6)al kyl, @#I8-C/NyclNal kyNH-CCNHRRA, phenyl

and phenyl substltuled W th one or ﬂbre substituents

i ndependently sel ecdgd from hydroxy© hal ogen, or

(Cl1-C6)al kyl; 10 R4 represents a hydroxyl,

f Clwba¥yaklkoxy, amino, (Cl- C4)al kylamino or

di (Cl- CARal kijg arseileagreslip fram ther egemts acomglisding of  (Cqp-
sel egﬁ&gjk{zlpm (c3@7) cPM 1118 04 i 0P Plprenelt Rand phenyl

h dFB??EE&u%Q il r?%§9t3r25$ agoivfﬁﬁpkiﬂﬁﬂqa” 1ndependently
y 1 0

gr ofptEreed %?Q;ﬁgiﬁ
1€£NR8CR9R4(@Hﬁﬂﬁﬂﬁﬁﬁﬁ&hohyd@GHQ)nNRhaaﬂﬂﬂqykmﬂy amlno, (C1-

Caglalkylamino or di(C3-Cg)alkylamino group;

c

Arj represents a radical selected from:

aSa st Wa WAty
Q O O !
a) Re b) Re o BRs o B g &

Rg represents a cyaneo, hydroxy{(Ci1-Calalkyl, (C1-
15  Cglalkoxy(Cy-Cqlalkyl group or a (CH» ) nNR7Rg, COsR7,
CONHNR7Rg, CONR7Rg, CONRgORg, (CH3) nNR7CORg or
{CH2 ) njNR7COORg group;
Rg represents a hydrogen atom, a (Cl-Cd)alkyl group or
one of the values given for RS;
20 or Rg and Rg are bonded together to form a cycle
comprising 0 to 2 hetercatoms selected from N and O, said
cycle containing 4 to 7 chain links optionally being

substituted with one or meore substituents independently
selected from halogen, (C1-Calalkyl, halogenated (Cj-

25 Cyplalkyl, hydroxy(C1-Cglalkyl, {C1-Cylalkoxy({C1~Calalkyl,
{CH2 )nNR7Rg, o©or a tert-butoxycarbonyl group;

R7 and Rg each independently represent a substituent
selected from H, phenyl, {(Cj-Cglalkyl, (C3-Cglalkyl-OH,
{C3-Cy)cycloalkyl, (C3-Cy)cycloalkyl-NH,, (C;1-Cglalkyl-({(C3-

36 C7lcycloalkyl, C(=NH)NH;, S0:(Cj-Cglalkyl, and S50;-phenyl;
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R6 represents a hydrogen atom a (O -C4)al kyl group or
one of the values given for RS, 20 or R5 and R6 are
bonded together to forma cycle conprising O to 2

het eroatons selected fromN and 0, said cycle
containing 4 to 7 chain links optionally being
substituted with one or nore substituents

i ndependently sel ected from hal ogen, (Cl-C4)al kyl,
hal ogenated (Cl 25 CA)aIkyI hydroxy(Cl-CA)aIkyI,

(C1; C4) al koxy(C al kyl ) MNR7R8, or. a

tert® but By car &J)(ﬁ’ grr(?éﬁ;esﬁ‘g‘ tand R8 ehEHE~Putoxycarbonyl  or
i ndegendentiaa m:&pryasga:tox@,subst ituent selected from

H phenydr ®£lakd) Rbk)&bge(:ﬁér%h&hk)ﬂheaﬁltrogen atom to which

C3 C7 | C3-C7 | | k L.
ECl CYC Oa%@%d?ﬁ( (ﬁ?’&? }%‘g‘r—%; |al'}lc(‘:'.2ﬁ|'_:|)lﬁ|;|§yl pyrrolidinyl,

SSOZ({HEIGEQJJMM nhbesZimhenybr 8brpR®limylal smdical, said
r epr&Saddl a HeAkg buhewyeai bapyl osr hetadiexieedr beA¥! or more

r ogied 'with aad (B3- t:ggsiiaﬁi Wielp- E:E?ailkw}iﬁék@n @é@(@:iﬁcsralkyl
which they are bonded constitute an azeti di nyl

pyr?oI5 HFRHP? .5 piperidinyl, piperazinyl or
mor phol i8I TSREASSRLS ShilyERgesaPtesi R andtbsFetatiel group:
100r substAzat edpoasents mer ehdnyiesgnotlh ahich- GG;) abkkshbstituted
(Clm_ng «_lfé/it: [qul %elagyl Eﬁt as)g{; llrfént:s J.ndepandently
v%

rep ydrogen a 0
£ represents a phen§n143 TH .S ‘31 -C4)alkyl,
uns Tyaeremetinrl QmshG elrkoefer greMEes wit h

subst i t uprdSphduiapanaentd v 3¢l ected from a hal ogen
15at om or m AdgraBradkyd,, 1,t i fJru@r.omet hyl or

(C1l- CA) al kox re res nts 1, 2 or

represgént? CJ& %do&z%dr‘ms %’&?%If'adaﬂ Iaoﬁ‘yéilalte or solvate
t herofgidbreandoydrditar csrar;blswatte of said conpound or

said salt. 2. A compound of formula (I) according to

claim 20 1, wherein: Rl represents a tert-butyl,

et hyl or phenyl AQgroappounmd Afl feprdsents) aaradrdahg to claim
20el ectypbddaa O 1 RSjJjO . a) R6 b) OR6 d) Oe) or

RS repr 8sf @ézgés(% QN&B%—bMNRL%ﬁylcwRZBényl group;

oxr Arj] represents a radical selected from:

Oy Orop 0
O O o ’ o
2) R b) %o 4 &)

or Rg represents a (CHy)pNR7Rg, CONHNR7Rg, CONR7Rg,
25  hydroxy(C1-Cy)alkyl or (CHp)pNR7CORg group;
or Rg represents a hydrogen atom or a methyl,
(CH3 ) zyNR7Rg or hydroxymethyl group;
or Ars represents a phenyl group substituted with 1 or
2 substituents independently selected from a halogen atom
30 or a (C1-Calalkyl or (Ci-Chlalkoxy group;
n, Ry and Rg are as defined in claim 1;

or an acid addition salt therecf, or a hydrate or solvate

of said compound or said salt.
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25 hydroxy(Cl-C4)al kyl or (CH2) nNR7COR8 group; or R6
represents a hydrogen atomor a nethyl, (CH2)nNR7R8
or hydroxynet hyl group; or Art represents a phenyl
group substituted with 1 or 2 substituents

i ndependent|ly selected froma hal ogen atom 30 or a
(Ad-C4)al kyl or (Cl-C4)al koxy group; n, R7 and R8 are
as defined in claim1; or an acid addition salt
thereof, or a hydrate or solvate of said conmpound or
said salt. - 82 3. A conpound of formula (I)
according to claim 1, wherein: Rl represents a
tert-butyl, 3et hyh sompiesmd of ofiprmubaAr(I)r epresehirgy ato claim
radilGakwheeleaated from Rs p a) R b) R6 d) Oe) RS

regr E‘SE‘?‘R %zﬁglé@)efliw758te%% %R7c88 henyl group;
r ox a r
?Zpr es)én Sta ?5?%gegs i ?c% net V?t %CﬁWhNW%

10 or hydroxynet hyl group, Art represents a phenyl

group subs ed wth substl '

i ndepende el k(“A ~ —qr

(Cl-A)al kyl o and; o
Or5 fornul a

bei ng as defi ne(a ove for a onppund of
(1); or an a® d ad ition At thereof, di a hydrate or

sol vate rgf saigflezempaund, or &]ﬁﬁglj) und

ac Qh%%ﬁge &ﬂl&% V\her (éﬁ}tﬁﬂg;ﬁﬁ %% selecte g?om CONR7Rg.
CH%’ 1C F YR conpound

accor di n§6t BePESPRAPES Whélh’érﬁgﬁ%l asom prt Ae mEshirdwi M§H2 ) nNR7Rg

16 Or B AyBeBxghbERYl §Fougd racemic; or enriched in one

st er eoi Sﬁﬂ‘ErreﬁﬁreséﬁEgCQe%He&yqn%{le&Pt% rt&% ith 1 or 2
optionally in the formof a solvdate or rate, nd’
substituents independently selected from a halogen atom or

a {(C1-Calalkyl or {(C1-Cq)alkoxy group;

n, R7 and Rg being as defined above for a compound of

formula (I);
or an acid addition salt thereof, or a hydrate or solvate

of said compound or said salt.

4. A compound accerding to c¢laim 1, wherein R5 is
selected from (CH3),NR7Rg, CONR7Rg and (CH3 ) nNR7CORg -

5. A compound according to claim 1, wherein it is
in the following form:
a non chiral; or
racemic; or
enriched in one stereoisomer; or
enriched in one enantiomer:
and optionally in the form of a solvate or hydrate, and
optionally in the form of a salt.
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optionally in the formof a salt. 30 - 83 6. A
conpound of formula (I1): N\ \ Ar2 S02 N N NHC NH
Rl CH3 0O wherein RL and Ar2 are as defined in claim
1. 5 7. Aconmpound of the formula: N\ \ ~2 1 N NH
11-NHR, CH3 0 in which Rl and Ar2 are as defined in
claim1l. 8. A conpound of the formula: N A2 S NN
NH2 10 C&¢t13 in which Ar2 is as defined in claim1. 9.
A conpound according to claim6 wherein Ar2 is

sel ected frogm phenyl . 2-net hoxyphenyl , 6- i5

di chl or opheﬁyl , g,é‘-’%ﬁ’?f‘é’?ﬁﬁ%pﬁéﬁ‘wﬁ‘ (1]

3, 4- di met hoxyphenyl , 2, 6:di bronopRenyl,

2- br ono- 6- chl or ophenyN, | 'Gr ophenyl

3, 5-di chl orophenyl . 1 nd according to claim
6 wherein RL 20 iss@ AWH-Rt erti obut yl
and phenyl. 11. A cpnpound accordind|to claim7
wherein Rl is selecHgd fromethyl, @ertiobutyl and
phenyl. 84 12. A process for preparing a conpound of
f or whiezrefn) Rgcenddhing 41e chsi deflinetheireicladncanpound

of formula (11): NAr z S0O2 NNNHCNHR CH3 05 in
which R1L and Ar2_are as defined for the conpounds of
Tormula(l) in cl&ifeHPoyRd (5 cthey {4 1&T anine of the
formula Ar' INH2 (111) in which Ar'1,represents Arl, as

defined for the conpoun 0 Jé\“’(l) inclaim1l or

: X
- o

S N~ TNH-C-NH-R,

CH, o

in which Rj and Arp are as defined in claim 1.

8. A compcound of the formula:

10 cHs

in which Ar2 is as defined in claim 1.

9. A compound according to claim 6 wherein Arg

is selected from rhenyl, 2-methoxyphenyl, 2,6-

15 dichleorophenyl, 3,5-dimethoxyphenyl, 3, 4-dimethoxyphenyl,
2,6-dibromophenyl, 2-bromo-6~-chlorophenyl, 2,4-
dichlorophenyl and 3,5-dichlorophenyl.

10. A compound according to claim 6 wherein R;

20 is selected from ethyl, tertiobutyl and phenyl.

11. A compound according to claim 7 wherein Rj

is selected from ethyl, tertiobutyl and phenyl.
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precursor of Arl; if necessary, the group Ar'1l of the

10 conpound obtained is transfornmed into a group Ari.

13. A process for preparing a conpound of formula (1)
according to claim1, conprising reacting: (i) a

conmpound of formula: N Ar2 15 R1I0 N N R11 in which

Ar2 is as defined in claiml1l and R10 is a | eaving

group selected from (a) halogen or (b) alkyl-S(Om

in which m=0, 1, or 2; in which R11 is

NHC(=R12)-NH-R1, in which R12 = 0 or S; and 20 (ii)

an am ne oflXornulza Aprddds (| Eby | prepachingr' B compound of
repggsganis Al aescé&éam& 8" @ LAPRUNGHEr 5} NEl @ompound of

(1) | ai or a precursor of Arl; if necessary,
thefﬁf_“du% A#fl}l of the conpound obtained is

transfornmed into a group Arl; ein 25 a) V\,hen Rl O

is a hal ogen or al kylNS( fch m= 2y

reaction is carried otit a sglvent; at a tgnperature

in the range from agthl t er ICGNHJR the ref | ux
tenperature of the poﬁ vent; - 85 b)| when'R10 is

al kyl -S(Om in which m= 0 or 1, ti® reaction is

carried out with nolten Ar' INH2 (111) in the nolten

st aiie athi2B0@R1 | Andedegsaaye tlse dafiiveed ufictri e compounds of

pre%SPInuiQ {pe & QLQU 5;8f Gamy l&‘dwﬂ“ Jar'@Yfine of the
b forr %| %
v, Poradls GL &ﬁ SART R RER) PLOLELIGs Axy, as

sol defiinegd §9lrecrt1'ed ¢¢mmurl@s(p‘,f tformiaytdr ofr ai claim 1 or a
di nerkyhssbphoxi darar; etlianécesspty.onalhley gnotthe Ar‘'y of the
10" €SBREBuRE Sbtd BFEa AP UL ardd ¥IRE it Pla drldub Arg .

di met hyl sul phoxi de in the presence of a strong base.

15 15. A pharmaceutical conposition, conprising a

conpound of13ormula (b¥rosessr difg tanrcamirmﬁg o0& acompound of
phakgemaubi ¢a) | ac@@;.s&pﬁ@bi@ éﬁ&im tihereapridiny Pedatiag:

or a sol (YRt e of said ¢o nd at |east one

pharma\ceufL ca?l

rmula:
ccepta Ie ex0|p|ent

N X X Ar,
/u\ (ITb)
— —
15 R,y N7 TN~ TR,

in which Ar; is as defined in claim 1 and Ry is a leaving
group selected from: (a) halogen or (b) alkyl-$(O)m- in
which m = 0, 1, or 2; in which Rj; is NHC(=R;2)-NH-Rj, in
which R13 = 0 or §; and

20 (ii) an amine of formula Ar'qNH, (III} in which Ar';
represents Ary as defined for a compound of formula (I) in
claim 1 or a precursor of Arj; if necessary, the group Ar’';
of the compound obtained is transformed into a group Arjy;
wherein -

25 a) when Rjg is a halogen or alkyl-S(O)m- in which
m = 2, the reaction is carried out in a solvent;
at a temperature in the range from ambient temperature to
the reflux temperature of the solvent;
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20 16. A pharmaceutical conposition according to
claim 15, further conprising one or nore other
anticancer active principle(s). 25 17. A nethod of
treating or preventing a di sease caused or
exacerbated by cell proliferation conprising

adm nistering to a patient in need thereof a conpound
of formula (1) according to claim1. 30 18. The

nmet hod according to claim 17, wherein the disease is
sel ected _from | eukaem as, prinaé% and, netastatic

solid tuRbuFeelcRa@ ol TEHr sin (ghiqpemng foPr 1. the
accspafhgono isl atawdifedhenti witthe m&SFcah spaseNHg (III) in the

selﬁggggnfggg%grggsiogagper, prostate cancer, _colon

Canﬁ@rnekggga9§pcgﬁe gh&gglgéggg?bngngrgggg eghathé gg'l group

5 of compound (III) have been transformed into salts or have
been protected.

14. The process according to claim 13 wherein

the solvent is selected from:
10 {i) terahydrofuran, dimethylsulphoxide or ethanol,
optionally in the presence of a trace amount of an acid; or

(ii} dimethylsulphoxide in the presence of a strong
baze.

15 15. A pharmaceutical composition, comprising a
compound of formula (1) according to claim 1, or a
pharmaceutically acceptable salt thereof, or a hydrate or a
solvate of said compound, and at least one pharmaceutically
acceptable excipient.

20
16. A pharmaceutical composition according to
claim 15, further comprising one or more other anticancer
active principle(s).

25 17. A method of treating or preventing a disease
caused or exacerbated by cell proliferation comprising
administering to a patient in need thereof a compound of
formula (I) according to claim 1.

30 18. The method according to claim 17, wherein

the disease is selected from leukaemias, primary and

metastatic solid tumours, carcinomas and cancers.
1g. The methoed according to c¢laim 17 wherein the

35 disease is selected from breast cancer, prostate cancer,

colon cancer, lung cancer, glioblastoma, and leukaemia.
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