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1 PIPERIDINE DERIVATIVES AS HUMAN PAPILLOMA VIRUS
INHIBITORS The present invention reIPtes to novel antiviral 5
compounds directed against the papilloma virus, to pharmaceutical
compositions containing them, to their preparation method and synthesis
intermediates as well as to their use for treating or preventing an infection
by the papilloma virus. 10 The papilloma viruses are non-encased viruses,
the genome of which is formed by double strand DNA of about 8 kb.
They are very widespread in nature and cause epithelial lesions in human
25 woll 58 TRy UAISLLE ToHChing TaBbICE Nor et H5HEL aritBovne
species. More than a hundred hd#dahpaEpitldma viruses (HPV) have

been described. They are classified depending on their infection sites.
Abﬂ% 30 HVP have beenésof:lgltgrq frorré l?#ogsenit%:amuc%s\lggl(cerg]i&litgjrﬂira1

regent ven 9
vagina, vglva, penis, fﬁlanus, rectum) . e other HPVs are associated

WitFCERP HBSIBNS O THE Heds vagitcutdteolid RopRAPEIIE . a v Py, to
HR2, iR 311 PY], HPMEp GHPMZ, diRV 8 bHNGG, HRM1 0 hRY 12,0 their
HP%%A%%‘H%“%X&KDHPX&& @g}{égeéE’é,/%n'éé’é/r@@di'a“%xg&as well
HPV24, HPV25, HPV26, HPV27, HPV28, HPV29, HPV38, 25 HPV41,

HPPA T HPVAG TS Pare Xsdochted WithagsiBrRs "alth a8wahs Ydradd on

vulgarisheenpaca plamteris; imyemecia wart, surface wart, verruca plana...)
and diseases such as epidermo-dysplasia verruciformis. 30 The
mL%fg}%genital t}/ﬁ HPVs are involved in Iar¥1|n eal and anogenital diseasesh
inclu mg%ae?taln 8glﬁcerg.l?ﬁg§agre “often classified 38H gh Yigk Hi\s and™®
loW BBRMP\, With ¥Efetendetonhe thpe BPlesionsttitenhidithey fambout

assgociated. Thejowarsk HRVs/inglide.didBV6.2 nature and cause
epithelial lesionsg in human as well as in many animalsg
including rabbits, horses, dogs, and bovine species.
More than a hundred human papilloma viruses (HPV) have
been described. They are classified depending on their
infection sites. About 30 HVP have been isclated from
anogenital mucosas (cervix uteri, vagina, wvalva, penis,
anus, rectum}. The other HPVs are assocliated with skin
legions. The HPVs with cutaneous tropism include i.a.,
HPVL, HPVZ, HPV3, HPV4, HPVS, HPV7, HPVS, HPVS, HPVIO,
HPV12, HPV14, HPV1S, HPV1T, HPV1S, HPV20, HPV21, HPV2ZZ,
HPV23, HPV24, HPV2S5, HPV26, HPVZT, HPV2B, HPV2ZS, HPV3S,
HPV41l, HPV4AT, HBEV4S., They are asscciated with lesions
such as warts {verruca wvulgaris, verruca plantaris,
myrmecia wart, surface wart, verruca plana..) and

diseaseg such as epidermo-dysplasia verruciformis.

The wmucogenital type HPVs are involved in laryngeal and
anogenital diseases including certain cancers. They are
ocften classified as high risk HPVs and low risk HPVsg,
with reference to the type of lesions with which they

are associated. The low risgk HPVs include, i1.a., HPVE,
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HPV11, HPV13, HPV32, HPV34, HPV40, HPV42, HPV43, HPV44,
HPV53, HPV54, HPV55, HPV57, HPV§8, HPV74, HPV91. The low risk
HPVs are associated with benign lesiofis such as condylomas (genital
warts such as acuminated 5 condylomas and plane condylomas),
laryngeal, conjunctive or buccal papillomas or other epithelial lesions
such as intra-epithelial neoplasias of low grade or recurrent respiratory
papillomatoses, and more rarely bowenoid papuloses or high grade intra

10 epithelia asi arci as. High risk HPVs _include i.a.,
Hﬁ‘ﬁg,lﬁﬂ P@?%P\%%‘?%V%S{?ﬁvsgggﬁ%g5‘??5\?45,}155%1, HPV44,
HPAS2 3HPYEE SHP\VIERY BV GIE HPV 6 2 YRV 66 HFPNVG 7 HHIM\?68,

HRWE2. They amsiavelved indew gradesdita-epithgliatlesiens which dpayne
deyglop into higher, 5. grade lesions right upo cangers, in pRricUlar, . o
cervix uten cancer &nd other aﬁogemta cancers. Genital in ectlonsnf)y
HP\P& e fiedMost frdfdent Jekaafy transPtSaLAREbNs in tHeWordeal
inclaaingn2@ invthe devealaped:touptiieslwitnmorectharm2@millieppedpleial
infected jp the Ynited States. Rrevalence,of HEM infections varies from 5,

3-42% depending on the countries and affects 10-20% of the sexual

acﬂ@‘ﬂgpﬁ’lﬁtﬁﬁWﬁﬁ&&&riﬁﬁz@l&aﬁﬂﬁé’s.i?ﬁt%é?t]é?‘?ﬁi‘é‘iﬁﬁﬁiatﬁ‘}h‘%@ore
the infedtion persistsandl mapleatideeancersin the cdase gihigh riskntra-
T%ﬁé&iﬂ@lﬁ@yal‘ﬁ@@p@a&%@@”wts %%qyﬂgm@%) :s %étjmat%q tabeypys
-2% in the sexually active po io industrialized Gountries, i.e,
abbut 3 %%%,dofﬁéw%:céégép é\%eyr%/%}yle%r ir% %he?éle’couﬁ[r?eg’s ar%) 5%%00}%36(03 =
wdtidWide. GéMital waHS indy BEFfduhd orEpArts oftRECBodylEamprisihgVes

theranug, vulnayvagina: gemix uteregndpenis oipetipharakbodiesy grade
th%gg%éﬁg%ithelial lesions which may develop into higher
grade lesions right up to cancers, in particular cervix

uteri cancer and other ancgenital cancers.

Genital infections by HPVs are the most frequent
sexually transmitted infections in the world, including
in the developed countries with more than 20 milliion
pecple infected in the United States. Prevalence of HPV
infections varies from 3-42% depending on the countries
and affectsg 10-20% of the sexually active population in
industrialized countries. In part of this population,
the infection persists and wmay lead to cancers in the

case of high risk HPFVs.

The prevalence of genital warts {(condylomasg) is
estimated to be 1-2% in the sexually active population
of industrialized countries, i.e. about 3,500,000 new
cases every vyear in these countries and 28,000,000
worldwide. Genital warts may be found on parts of the
body comprising the anus, vulva, vagina, cervix uteri

and penils or peripheral bodies thersto.
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Treatments of genital warts are based on several strategies, from
physical destruction (cryotherapy, CO2, laser, electro-surgery, surgical
excision), application of cytotoxic agernits (TCA, podophyllin, podofilox)
right 5 up to the application of immuno-modulator agents (interferon,
imiquimod). However, none of these methods completely eliminates all
the viral particles, and significant rates of recurrence, accompanied by
severe secondary effects are observed with present therapeutic 10

strategies. This reinforces a,neeld for new strategies . for cantrolling or

ol AR ThfGotions - 7 BapITBna URESEs, Utike IR Sistth e er2L
trezsitmeheof.ether Virain 1 blilistases, siecttagithosercalsed byHivapy, CO;
hem@%yi,rusgz.seh@f wggﬂﬁgwysewggi@@ad@yéﬁ@@iﬁ@ﬁ ahnta@r@ili cation
treatment which.specific tar, S viral patho S _wnic Joapliioma
hch el S e e A el i SR
anditheif Yiral'dile i8ISkl felsted t6 forgdiityetesiosithases orgamant s
anditawdifferentatjon «of e tatnbcytase Wdétee infectian: thef vicdleggenome: isods

presentand.replicated n.a.small numberJg basgligells 25,00he 1o ang

epithelium. As'the cells gradually differentiate, the expression_of the viral

gePESAht: R HumBEEST COpidSTHhE G PgerfmeRIGaSS iy severe
expressiohkofthe ifenesofdlre virbkeapsidland tformater of infécticugsutic
Vi@é@éﬁé%tﬁ@)é .301%'?@99@%?%&%_@@”%ytﬁéeﬁhef%%noﬂé%ﬂfé%@é(éegies
pogantlally codes for about ten]rgro,telns. The earliest expressed rotelﬁ(j,oma
El

RE EZCaretinvailed e rePitditioh 5t e bird gendine dnd 35 1

reulatieis 8f the expression of the viral genes. 4 The other early proteins
of these viruses (E4, ES, E6,

Unlike what exists in the treatment of other wviral
digeages, sguch as those caused by HIV, herpes viruses
or influenza viruses, to this day there is no antiviral
treatment which specifically targets viral pathogens

which the papilloma viruses are.

The papilloma viruses infect multistratified
epitheliumg and their viral cycle is closely related to
organogenesis of theses organs and to differentiation
of keratinccytes. After infection, the wviral genome is
pregsent and replicated in a small number in basal cells
of the epithelium. As the cells gradually
differentiate, the expression of the wviral genes and
the number of copies of the viral genome increase until
expression of the genes of the wviral capsid and
formation of infectious virions in totally

differentiated keratinocytes.

The genome of HPVs potentially codes for about ten
proteins. The earliest expressed proteins, El1 and EZ,
are involved in the replication of the viral genome and

the regulation of the expression ©f the viral genes.
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E7) have functions in relationship with cell proliferation or roles which are
not yet completely explained. The existence of E3 and ES8 proteins is still
5 uncertain. Late proteins LI and L2 are those which form the viral capsid.
The only 2 viral proteins required and sufficient for replicating HPVs are
El and E2. They are capable of 10 forming an EI/E2 complex and of
binding on the replication origin (Ori) of the HPVs, a sequence contained
in the viral genome and bearing close sites recognized by El and by E2.

E2 is capable of binding with very hi ffinity to the E2 site ereas E
oo o [ M e R ReReafiy F LT S0 "o midatucr . B6.

beWeen Blard E2 Meteasedlindinglof BIoh0H Byobperatiabindimge !
to PINA.i@Bee i isrbounrd tedINA, Eimodangernteraats widh E2: bubiosms v
a r. The helica TPase-actiyiti f llow: unfoldjn

th% véal %ﬁ%\ whic g|s %%—:-%Qg%ﬁ%tgcf b?%;]egg—ﬁ Fgépli g%ﬁ%%%h%is%?hl
THERGERDIS hatd 56udHtb Hevelopsmafnlole@is WARER infligien form

replication:of HR\ qpréferably with a 25 low risk, by notably interfering
with the formation of the complex between the El and E2 proteins. A
solution was found hy elaborating novel derivatives. 30 The object of the

preént Fvehticn i€ tHéde FOVET déti/afivés tidiFsyithbsidl as Welf s For
theirpdd im phasmatiditical compasitiond cBpablerbeheiryaseddpable of

preventing-andstreating natholegigs relatediios inhikitioneblPYy  on  the
replicaﬂgn E%“Ch as Eor.exampl%, 35 5—|P\{) HP\ffZeg HIE%%SHPVA HPVS, ce
HPVY, VS Fibve, HEVD, 5 HPV12 APvIZTHPVIE HPVA7, HRVTS,
HPVZO. HPG21, HPVEE FPV23, HPVoRSHPYSS MPVAGCHRV2EE sites
HPA&28; R Y29, HRV38] HRMA L HPYMATY, HPV49, HRYerHPVLE, binding
HRM}§1H§¥§;’ﬂ?¥§4effinity te the E2 sites whereas EI1,
ailone, does not have very high affinity for El1 sites.
The interaction between El and E2 increases binding of
El on Ori by cooperative binding to DNA. Once it 1is
bound to DNA, El no longer interacts with E2 but forms
a hexamer. The helicase and ATPase activities of E1
allow wunfolding of the wviral DNA which is then

replicated by the cell replication mechanism.

The inventors have sought to develop small molecules
which inhibit replication of HPVg, preferably with a
low risk, by notably interfering with the formation of
the complex between the El and E2 proteins.

A solution was found by elaborating novel derivatives.

The object o©f the present invention 18 these novel
derivatives, their gynthegis, as well as their use in
pharmaceutical compositicng capable of being used in
preventing and treating pathologies related to
inhibition of HPV replication, such as for example,

HEV1, HPV2, HPV3, HPV4, HPVS, HPV7, HPVE, HPVYS, HPVIO,
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HPV40, HPV42, HPV43, HPV44, HPV53, HPV54, HPV55, HPV57, 5
HPV58, HPV74, HPV91, HPV16, HPV18, HPV31, HPV33, HPV35,
HPV39, HPV4S, HPVS1, HPV52, HPV56, HPV59, HPV61, HPV62,
HPV66, HPV67, HPV68, HPV72 preferably low risk HPVs such as HPVG6,
HPV11, HPV13, HPV32, HPV34, HPV40, HPV42, HPV43, HPV44,
HPV53, HPV54, HPV55, HPV57, HPV58, HPV74, 10 HPV91. The novel
derivatives, objects of the present invention, are active against the

papiioma vigys,They, a(8 also,capable gwa@mm%z intekactiony; 1%,

Wlthln the sScope Oi:t e resent Inventlon e 0 owin deflnltlons are
G A o AR Sand A Bt or BEMCe, HEAAE evae,
brémtted, saRVated yevacarbéivEhainHedmprisiHg 11 20 GIEaiBon atbiis 4 ,

Sugwéothe}m%myl efiprhaRropyipizapropyissbulybyBethylanss ethylere 7
propylene rou? "Acg( means.a -COR R group ng%riR Epa\pﬁlkyl py35
8%& rz‘]ié fiet or & p\ﬁ]e%yl group, for'example an aceétyl,

eth&ﬂ&é&onﬁ?ﬁéﬁzoﬁ%‘f@&p HAEgmiAgVinean8 AV-NHC D) RedrouprEve 2,

whereitsR isianyatkyl groyp as de{fmeaﬁheéf%(}émwanﬂawalkzyfgneamﬁm
a AKNHEC %‘%@é‘)“%ﬁ’!}‘ﬂe‘”ﬁ Ad Bale ?lk%ﬁ %féneq{pwz
k group iS an a

earller 6 "AIKoxy" means a -0 wherein roup as
defiREd %arﬁ@?vﬁ\ﬁ(oxﬁ%%fﬁfpnsgg Yor*exdmiple >mefois! etﬁﬁ%}? HPVT4,

n-prepyloxy, tert-butyloxy,... 5 "Aryl" means an aromatic monocyclic or
bicyclic system comprising 4-10 carbon atoms, it being understood that
in the case of a bicyclic system, one of the rings has an aromatic

chaPitter BRY SHe otﬁ&rﬁﬁ’§§la Gfvatic GPiects ot the present

invention, are active against the papilloma virus. They

are also capable of inhibiting E1/E2 interaction.

Within the scope of the present invention, the
following definitions are provided:
“Alkyl” or “Alk” means a monovalent or divalent, linear
or branched, saturated hydrccarbon chain, comprising 1-
6 carbon atoms such as the methyi, ethyl, propvl,
igopropvl, tertbutyl, methvlene, ethylene, propylene
group...

"Acyl” means a -COR group wherein R ig an alkyl group
as defined earlier or a phenyl group, for example an

acetyl, ethyvlcarbonyl, benzoyl group..

*Acylamino” wmeans a -~-NHC(OJR group wherein R is an

alkyl group as defined earlier.

“Acylaminoalkyl” means a -AlLkNHC{O)R group wherein Alk

and R are alkyl groups as defined earlier.
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unsaturated. Aryl comprises for example phenyl, 10 naphthyl, indenyl,
benzocyclobutenyl goups, ... "Heterocygle” means a saturated,
unsaturated or aromatic, fused, spiro-fused or bridged monocyclic or
bicyclic system with 3-12 members, comprising 1-4 15 heteroatoms, either
identical or different, selected from oxygen, sulfur and nitrogen, and
possibly containing 1 or 2 oxo or thioxo groups, it being understood that
in the case of a bicyclic system, one of the rings may have an aromatic

chaﬂ%er and %rlre %O other rg}gllﬁ %ﬁm% g;{q{atgng%[gro%Mclglkyl

comprises Yfor example e piperidy razy furyl, thienyl, pyrrolyl
pYFazoi, ﬁdéﬁfﬁ?@ﬁ%d@ﬁfﬁﬁ%Myﬁ%&?&%ﬂﬁ%ﬁééﬂ%ﬁﬁ/l z@fﬁ‘?ﬂp €
benzothieny|, indotykguinclyly isoguinolyl, 25:bertadigralydy , ..

benzodioxinyl, benzo[1,2,5]thiadiazolyl, benzo[1,2 5]oxadiazolyl
[1,2,3]triazolyl, [1,2,4]triazolyl groups, ... "Alkylthio" means a -SAlk group

WherEH-AIKTE BHSIRM S7GHBRH s d‘écrﬁﬁ‘éﬁﬁé%}n*e? &|£y|ﬁﬁ81€8r‘rfp?|séé’ ?&rem
example heathylthio, l6thyltiitsasopropylthio, 1hepiylthig, . uZAmylatkyd” that

means-&AlkaA0raep Wheteip Alk Jeptasents, anakygrouR s delhedhas
earlier and Ar reprehents an aryI ﬁjq&as deﬁq ned earlier. 5 'Haloge

S friear lofihe &t iodine atoth. i:ycf:o (r?k 1?"10 or

atom means a ﬁuorlne abromlne
meseRa eaRIratkd, fudd or brfé@@ﬁrmfém%cyclf@ér bicshE Bystem phenyl

conyrising 3-12iearbar 110 Biams syeh asdihe:-gydopiepyk cyclobutyl,
cyclopentyl, cyclohexyl cycloheptyl, cyclooctyl, adamantyl, decalinyl,

norbornyl group,... "Cycloalkenyl" means an unsatured fused or bridged
“Heterocycle” means & saturated, unsaturated or

aromatic, fused, spiro-fused or bridged monocyclic or
bicyclic system with 3-12 members, comprising 1-4
hetercatoms, either identical or different, selected
from oxygen, gsulfur and nitrogen, and posgsibly
containing 1 or 2 oxo or thioxo groups, it being
understood that in the case of a bicyclic system, one
of the rings may have an aromatig¢ character and the
other ring isg aromatic or unsaturated. Heterocycle
compriges for example the piperidyl, piperazyl, furyl,
thienyl, pyrrolyl, opyrazolyl, imidazolyl, pyridyl,
pyrimidyl, pyrazinyil, pyradizinyl, benzcofuryl,
benzothienyl, indolvyl, guinolyl, isoguinolvl,
benzodioxolyl, benzodioxinyl, benzo{l,2,5]thiadiazolyl,
benzoll,2,5loxadiazolvl, [1,2,3jtriazolyl,
[1,2,4]triazolyl groups,

“Alkylthio” means a ~SAlk group wherein Alk is an alkyl
group ag defined earlier. Alkylthio comprises for
example methylthio, ethylthio, isopropylthio,
heptylthio,..
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15 monocyclic or bicyclic sytem comprising 3-12 carbon atoms such as
the cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl group,...
"Monoalkylamino" means a -NHAIk group wherein Alk is an 20 alkyl
group as defined earlier. "Dialkylamino” means a -NAIKAIK' group wherein
Alk and Ak each represent independently of each other an alkyl group
as defined earlier. 25 "Monoalkylamide" means a -C(O)NHAIk group
wherein Alk is an alkyl group as defined earlier. "Dialkylamide" means a

Ir?d(%fglﬁlk Ik’ group wherein Alk 30 and AlK each represent, .~ .4,

daenty of each other an alkyl group as deflied Rarliér:
"NEGRIGHIRYIT fhedfls déycidalkyr fitiicaPds défifedcsarlRd conftisingd A
nitregareatom,oaundtotbe o3% temamdes ofithednetecule=through this
atom. N 8 cycloalkyl for example comprises the piperid-1-yl or

pyrrolid-l-yl group. "N-cycloalkenyl" means a cycloalkenyl radical as 5
deﬁH@&%%?ﬁér,ac%?ﬁﬁriwa%itﬁgé&ﬁ%%unalfe%%@rema%%?%ﬁiﬂqe@r
madleduledhegugh.this atom. N- cycloalkenyl for example comprises the
tetrahydropyridin-I-yl group. 10 "Haloalkyl" means a linear or branched
saturated hydrocarbon chain compri%igg‘ 1-6 carbon atoms and

SUbSHGLERWItH 1-6 hAOGRA atds SGEHAE HRE wrifluorsmethypr  Pridesd
2, hounrftvoroethylkgrodp; cvis #Halctiedygm means aisranched-of dineg@rrbon
satirated bydrocaghamehaincomprisingl 1-6.625hematanms apdciopentvl,
substituted with 1-6 halogen atoms, .said chain being .bound to th
conpoLokgh ah O en Y uch a6 L THicrmethoRy e
2, Zoqafhicroethdx§ dretpys group., -

“Cycloalkenyl” means an unsatured fused or bridged
monocyclic or bicyclic sytem comprising 3-12 carbon
atomg such as the cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclchexenyl group,..

“Moncalkylamine” means a -NHALk group wherein Alk is an

alkyl group ag defined earliier.

*Dialkylamine” means a -NALkAlkK' group whersin Alk and
Alk’ each represent independently of each other an

alkyl group as defined earlier.

“Moncalkylamide” means a -~-C{O)NHAlk group wherein &1k

igs an alkyl group as defined earlier.

"Dialkylamide” means a -C(OINALKALk' group wherein Alk
and Alk’ each repregent independently of each other an

alkyl group ag defined sarlier.

“N-cycloalkyl” means a cycloalkyl radical ag defined
earlier comprising a nitregen atom, bound to the

remainder of the wmolecule through this atom. N-
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20 "Haloalkylthio" means a linear or branched saturated hydrocarbon
chain comprising 1-6 carbon atoms ang substituted with 1-6 halogen
atoms, said chain being attached through a sulfur atom, such as the 25
trifluoromethylthio group,... "Protective Group" or "protection group”
means the group which selectively blocks the reactive site in a
multifunctional compound so that a chemical reaction 30 may be
selectively carried out at another non-protected reactive site, in the sense
conventionally associated with the latter in synthesis chemistry,.

| SOFf&REM* e arl EonT GRS Wit RaVESTaBnticAF 38 Mittécfar ¥+ ©F
formutae lbud which differdsy -nature or in the 9 binding sequence of their
atoms or in the arrangement of their atoms in space. Isomers which differ

in the arran ent af their atoms in space are designated by _ ..

e S enison BT ahicn et ey Borgerafsat =
otHefarecdesigriatdd by "diisteTe6isBEers"” Ahd SRSIeBisoimers whieHkute tO
nathsupespasable images #ha misdrearedesignateddly “enastiomers”. or-

opligahiSomeLs, , ptereoispmers” refeéxtgn{cé‘?%mate& enapiomers and 4 p

diastereoisomers. 10 "Pharmaceutically acceptable" means that which: :is
gerferAIRPSEERE Yiontidkic antl WhHigHEs not biologically undesirable,
both for veterinary use and for human pharmaceutical use. 15

"Pharmaceutical acgeptable salts”of a.campound means. salts which,arer -4

pharmaceutically acceptable as defined herein and which have the

deired prafmatologitat htivitl BF the pifent compSaid GFshatitdbe  and

substituted with 1-6 halogen atoms such as the

trifluoromethyl, 2,2,2-triflucrcethyl group,..

“Haloalkoxy” means a branched or linear saturated
hydrocarbon chain comprising 1-6 carbon atoms and
substituted with 1-6 halcgen atcoms, said chain being
bound to the compound through an oxygen atom, such as

the trifluoromethoxy, 2,2,2-trifluoroethoxy group,..

"Haloalkylthic” means a linear or branched saturated
hydrocarbon chain comprising 1-6 c¢arbon atoms and
substituted with 1-6 halogen atoms, saild chain being
attached through a sulfur atom, such as the

triflucromethylthio group,..

“Protective Group” or ‘“protection group” means the
group which sgelectively blocks the reactive gite in a
multifunctional compound so that a chemical reaction
may be selectively carried cut at another non-protected
reactive site, in the sgenge conventionally associated

with the latter in synthesis chemistry.

“Igomerism” means compounds which  have identical

molecular formulae but which differ by nature or in the
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20 understood that all references to pharmaceutically acceptable salts
comprise the solvent addition forms (solvates) or crystalline forms
(polymorphous forms) such as define(?herein, of the same acid or base
addition salts. A review of pharmaceutically acceptable 25 salts is notably
described in J. Pharm. Sci., 1977, 66, 1-19. "Pharmaceutically acceptable
acids" mean non-toxic acid salts derived from organic or mineral acids.
Among 30 pharmaceutically acceptable acids, mention may be made in a
non-limiting way, of hydrochloric, hydrobromic, sulfuric, phosphonic, nitric,
acRtiE itfHordatE I Rctt, pyRivic: nii6HiE, sttcinie, gititari mistroent
tartdrict hwaleic, acitrio sascorbig aoxalic, Tsethame 35/kdkdnici cafphorie, the

bepzoic, tpliengsulfenic acids, . o 40y cPharmagentically. acceptable bases"y,,
mean non-toxic basic salts derived from or ar{gﬁéor gnneral bases,

formied Wheh Si &itlic protdit presert i the pafent's compoudtfls ™+¥¥or
replgeé vy a nielal ionsords coorditdtet to al veganic BaseoAmiond by

pheanaseutically aseeptable hases; mantiondnay be made dha are non-
non-IimitingSweg/lto sodium hydroxide, potassium h%droxidgélithium

hy%%)xelga Galcium h)%lnr%%%, trzl'"er%hy%mirﬁ%,r 16 Fertbu%?lammg,lgnat@d by
dietAyRATIRGERARO|, ethAildmk, ‘dtRjlelédiamhi@reocisoners” refer
dibenzyteteylenediamine,pipendine, pygolidine mosphcdiogepiperazine,
benzylamine, arginine, lysine, histidine, glucosamine, quaternary
ammonium hydroxides,... 15 By "prodrug"” is meant a chemical derivative

of & COISBUAG. SBfety of HE5TREEMRVentBRHAich “gereratddif Rivet =

sagkceampound by=&sportanecusneliemical reactiod withtheh  is  not
physiglegical MadiuMndesirable, both for veterinary use and

for human pharmaceutical use.

“Pharmaceutical acceptable salts” of a compound means
salts which are pharmaceutically acceptable as defined
herein and which have the desgired pharmacological
activity of the parent compound. It should be
understood that all references to pharmaceutically
acceptable salts comprise the solvent addition forms
(sclvates) or crystalline forms {(polymorphous forms)
such as defined herein, of the same acid or base
addition salts. A review of pharmaceutically acceptable
salte is notably described in J. Pharm. Sci., 1977, &6,
1-19.

“Pharmaceutically acceptable acids” mean non-toxic acid
salts derived £from organic or mineral acids. Among
pharmaceutically acceptable acids, mention may be made
in a non-limiting way, of hydrochloric, hydrobromic,
sulfuric, phosphonic, nitric, acetic, trifluorocacetic,
lactic, pyruvic, malonic, succinic, glutaric, fumaric,
tartaric, maleic, citric, ascorbic, oxalic, methane-

sulfonic, camphoric, benzoic, toluenesulfonic acids,..
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20 notably by an enzymatic reaction, a photolysis and/or a metabolic
reaction. By "prodrug radical of the acid.function” is meant a labile
functional group which will generate in'vivo an 25 acid function upon
being separated from the compound, object of the present invention, by a
spontaneous chemical reaction with the physiological medium, notably
by enzymatic reaction, photolysis and/or metabolic reaction. The prodrug
radicals with an acid 30 function notably comprise ester, pivoyloxymethyl,
acetoxymethyl, phthalidyl, indanyl, methoxymethyl or 5-
R-2-oxo0-l,3-dioxolen-4-ylmethyl groups. Other examples are described in
T. Hijachiaeear.iSrellay ' Predregs asiNovebBetivéry Systams'nvol: 1gxic
A €312y Mpasiti 33:3eres1 Amedsandheamical Sgeiety {1248)angd ddes,
"Bl‘gérever%ble Carriers in Drug Design; Theon{ﬁnd Application" edltedr%/nt
"Blergamon Press: Ne %rﬁ 14 (i% ). 57h the prege
pafétiippheation, éﬁ@ﬁ%@@orﬁﬁo%ﬁeé@nah%ﬁ é’é%o?cﬁngfﬂ?ﬁﬁ%matEd
IUPACH® heirtermationa sYniopmif:Rure-and-Apphed Chenlistrycceptable
”Oﬂé%l%aturﬁ&'@%&ﬁle&ta?% t*?b%prﬁé%t inventlon s compaupds of 19, ¢,

formula (1): (1) as well as their stereocisomers,
WHEPEIYE reBF’é@éﬂf‘s’*&l%ond oP ACSRFRIY or JhEdnRistE 15 1ithium
bréncteckdrdmear hydredarbom chain bgmhprisindel-4 carboniatoms, amine,

optignaly substitutad with oneariwo. alkyl.gronps areferably jdentieal, i ne

ethyienediamine, dibenzylethylenediamine, piperidine,
pyrrolidine, morphoeline, piperazine, benzylamine,
arginine, 1lysine, histidine, glucosamine, guaternary

ammonium hydroxides,..

By ‘“prodrug” is meant a chemical derivative of the
compound, object of the present invention, which
generates In vivo said compound by a spontaneous
chemical reaction with the physiclogical wmedium,
notably by an enzymatic reaction, a photelysgis and/or a

metabolic reaction.

By “prodrug radical of the acid function” is meant a
labile functional group which will generate in vivo an
acid function upon being separated from the compound,
object o©f the present invention, by a spontaneous
chemical reaction with the physiological wmedium,
notably by enzymatic reaction, photolygis and/or
metabolic reacticon. The prodrug radicals with an acid
function notably comprise ester, rivoyloxymethyl,
acetoxymethyl, phthalidyl, indanyl, methoxymethyl or 5-
R-2-oxo~1,3~dioxolen-4~-ylimethyl groups. Other examples
are described in T. Higuchi and V. Stella, "Pro-drugs
as Novel Delivery Systems", Vel. 14, A.C.S. Symposium

Series, American Chemical Scciety (1975) and
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G2 represents a w R |1 G NAG/ or group wherein: Rw 20 (r) R
represents hydrogen atom, an alkyl, haloalkyl group, or a prodrug radical
such as a carbamate, acetyl, dialkylaminomethyl or - CH2-O-CO-AlK, (r)
G represents a bond or a saturated or 25 unsaturated, linear or branched
hydrocarbon chain comprising 1-4 carbon atoms, optionally 12
substituted with one or two alkyl groups, preferably identical, W
represents an oxygen, sulfur atom or NH, R1 and R2 either identical or

different, each represent, 5 a.group selected from a hydrogen atom, a
el S e oL g, a0ry  and
hatERKYIFAG, @hino, MBAGERYIENING,- didiky|FFRIABE cydGAIRG  atkyl e ss :
hateatkygraup,1R3 représentsyan acid group or a prodrug radical of the

10 acid function such as an ester, or else a bioisoster of the acid function
such as a tetrazole, phosphonate, phosphonamide, sulfonate or
suffBndmiiftie PA TR serfte BRtHry 12 EFtioaRYI 2 Sl oafkeril GRoup TrmR O unds
heterecycteyedchroptiondllysubistituted; and/E38 refresentsarangtional
grown ok afrmembered heterocyele, @achopticpally,substityted, ag well

as their pharmaceutically acceptable salts, A as defined earlier may be
substituted with one or two groups, either identical or different, selected

frobie 20kl ydrogeh afdiR, arslegad atbhvention is compounds of

formula (I):

O Y

R2

G; I,

@
as well as their stereocisomers,
wherein:
G, represents a bond or a saturated or unsaturated,
branched or linear hydrocarbon chain compriging 1-4
carbon atoms, optionally substituted with one or two

alkyl groups, preferably identical,

G, represgents a
W R

|
o

- N
G e |
| or group wherein:

R W
® R represents hydrogen  atom, an alkyl,
haloalkyl group, or a prodrug radical such as
a carbamate, aceifyl, dialkvlaminomethyi or -
CH,-0-CO-Alk,
e ¢ represents a bond or a saturated or
unsaturated, linear or branched hydrocarbon

chain comprising 1-4 carbon atoms, opticnally
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an alkoxy, alkylthio, haloalkoxy, haloalkylthio, hydroxyl, thio, cyano,

amino, monoalkylamino, or dialkyla g,%group, an -SO"R', -COR/,

-CO2R', -OCOR’, -CONR'R", - 25 NR'COR" or -NR'SO2R" group, wherein
R'and R" each represent independently of each other a hydrogen atom,
an alkyl, haloalkyl group, and n has the value 1 or 2, an alkyl or haloalkyl
group, the alkyl group 30 being optionally substituted with a cyano,

amino, monoalkylamino, dialkylamino or acylamino group, an aryl,
arylalkyl, -X-aryl, -X-arylalkyl qr -Alk-X-aryl group wherein X represents

-0-, - 35 NH-, -N{ARGE LNEBEHE)-1s- 288, BOoEP3 &EEYr 9roups.
-CONH-, each subsfitened br thelamd iperdion with one or two substituents,
either identical @r differente selectad oy ta hydogenatopsar ahalggen
atgm, 5/ an,alkyl, haloalkyl, alkaxy, haloalkoxy.. thio, alkylthio

ha(%]alﬁﬁgﬁir}){f h%/ %(?/f cgéﬁg,tﬁcgyipan?%of?]hzfofr?oraﬁ%ﬁém?n%cgr represent
digtkyIaRiio, Beie cdster, hnfite ambiserialldfamideal G ytows apt on,
-SONRLyGORG L O2R - RCORA 1 IGONR' RhaNRICRRSQr -NRIBO2R o,

, in,R' and R" | dently of t
E;%l%gg%ﬁ’nf%%%%%f‘n aﬁﬁﬁ%&repﬁ%%&ﬂgﬁg%ﬂ%% ly of eaciyothera, o,

aloalkyl group asthevalue I'or 2, a
hetéfoey@e alk-hdterseyds, _k%_lor‘?eﬁg yEECBR-Alk-heterocycle, or

-AlRsXrepregents an acid group or a prodrug radical of the
acid function such as an ester, or else a biolisocoster of
the acid function such as a tetrazcle, phosphonate,
phosphonamide, sulfonate or sulfonamide,

A represents an aryl, cycloalkyl, cycloalkenyl group or
a heteroccycle, each optionally substitutred, and
B represents an aryl group or a é-membered heterocycle,
each opticnally substituted,
as well as their pharmaceutically acceptable salts,
& as defined earlier may be substituted with one or two
groups, either identical cr different, selected from:
# a hydrogen atom, a halogen aton,
¢  An alkoxy, alkylthio, halcalkoxy,
haloalkylthio, hydroxyl, thico, cyano, amino,
moncalkylamino, or dialkylamino group,
¢ an -~-SCuk', -CCOR*', -CO,R', -OCOR', ~CONR'R", -
NR'COR" or -NR'S0;R" group, wherein R' and R"
each represent independently of each other a
hydrogen atom, an alkyl, haloalkyl group, and
n has the value 1 or 2,
¢ an alkyl or halcalkyl group, the alkyl group
being optiocnally substituted with a c¢yano,
amino, monoailkylamino, dialkylamino or
acylamino group,
e an aryl, arylalkyl, -X-aryl, -X-arvialkyl or
~Alk~X~aryl group wherein X representg -0-, -
NH~, ~N{Alk)-, -N(COCH;}-, -S-, -80-, -80,-,
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heterocycle group, wherein X represents -0-, 20 -NH-, -N (Alk) -, -N
(COCH3) -, -S-, -SO-, S02, ---CO-, orl-g:ONH-, each optionally

substituted on the heterocycle portion with one or two substituents either
identical or different, selected from: 25 / a hydrogen atom or a halogen
atom, / an alkyl, haloalkyl, alkoxy, haloalkoxy, thio, alkylthio, haloalkylthio,
hydroxyl, cyano, acyl, amino, monoalkyl- or dialkylamino, acid, ester,

amide, 30 mono- or di-alkylamide, or / a -SOnR’, -COR’, -CO2R’, -OCOR’,
-CONR'R ", -NR!COR" or NR'SO2R " group, wherein R' and R" each
represent indeﬁ%r?d_enﬁ§ o#@&gafhe?ga%dl%&%t A 8%1, an aﬁ%’/ﬁ aryl
haloalkyl group 28t Mas tHé altiea 612, tareycioanyf 1 AR Eloalky her
cycloalkenyl, -Alkyeloatkenyt; - dicyctoadot, -Xshtke bioyelogdkoh -

-X-cycloalkenyl, -X-Al cxg%gﬁ!lé , -Alk-X-cycloalkyl ,-Alk-X- alkenyl
group, wherein X re‘ArZasen ) O%gﬂlj\llHﬁl&l\%( %%%a%iég%élé)&{%& -SO-,

2S02-, -CO- or -CONH eadiF gptionst tithte Pt Stne kydmalkoxy,
portion with one or twoclsiuibstituents,sgitbet identical or diffesdnta Sejdated o,
from: /'a hydrogen atom. of,a,hglpgen atom, 4 ag alkyl, hgloglkyl, alkoxy,; e, |
haloalkoxy, 15 thio, alkylthio, hal alkglthio, hydroxyl, cyano, acyl, amino,,

monoalkylamino or diawja%ﬂ’]%ygé no - or  dialkylamifo, acld,

ester, amide, mono- or di-alkylamide
group,

v an -SOzR’', -COR’, ~COR', -OCOR', -
CONR'R’"’", ~NR'COR'’' or ~-NR'SC;R’’ group,
wherein R’ and R’ each repregent

independently of each other a hydrogen
atom, an alkyl, halcalkyl group and n
has the value 1 or 2,

e 3 heterocycle, -Alk-heterocycle, -~
heterccycle, -X-Alk-heterocycle, or -Alk-X-
heterocycle group, wherein X represents -0-,
-NH-, -N(Alk)-, -N(COCH;)-, -S&-, -80-, =-80,;-,
-CO-, or -CONH-, each optionally substituted
on the heterocycle portion with one or two
gsubstituents either identical or different,
selected from:

v & hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkylthic, halcalkylthio,
hydroxyl, cyano, acyl, amino, moncalkyl-
cor dialkylaminc, acid, ester, amide,

mono- or di-alkylamide, or

v a -8O,R’, ~COR’, ~COR’', -OCOR', -
CONR'R’’, =-NR'COR’' or NR’'SOR'' group,
wherein R’ and R’ gach = represent

independently of each other a hydrogen
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ester, amide, mono- or di-alkylamide, or oxo or, 20/ -SOJR', -COR’,
-CO2R’, -OCOR’, - CONR'R", -NR'COR" or NR' SO2R' ' group, wherein R’
and R Il each represent independentI)J/4of each other a hydrogen atom,
an alkyl, haloalkyl group and n 25 has the value 1 or 2, B as defined
earlier may be an aryl or 6-membered heterocycle, substituted in the
ortho position with a R4 group and optionally substituted with a R5 group,
wherein: 30 R4 represents: / an alkyl, -NHAIK, -NAIKAIK', -NHcycloalkyl or
-NAlkcycloalkyl group, Alk and Alk' being _identical or different, / a

cycloalkyl, cycloalkenyt 992y clGalkyfoF 35 N-&ictGakemyt gfdlp Bach™d 1
optionally 15 substitutedswitthene ot two Substitdents, either identical or

different, selectgd tromm gfwydyagen-atom. ahalogan.gtom, apallgd kenyl ,

haloalkyl, alkoxx_,A%{g%lk%y, éﬁl}?é g a_llkyltlh|o_,}?§cljoacljliycl)tg%wdroxyLX_ Alk-
cyano, acyl, aming, moﬁoaﬂ)(y amino of dialky amino. _acid‘ester, amide,

mono- or dialkyfirsidea bk or -X-aryl gfoulyane akiessid X represenis-Alk~
-0-, -NH-, -N(Allgy.c & QAP , -5-, -SOtic-10-5021 O o ;CONHa100-/x -
an aryl group o%tiogf\ggﬁgb%tityted r‘g% one, ar rtgvlonsgpséjéuern S e(;jltchgr_(}_
identical or differ%nt, a hydro en%tom, a haﬁjgen atom, an alkyl, '
haloalkyl, alkoxy ilealkdk\:15)thio, afkyftReEhatoalkyithio, hydroxyl 502~
-CO- oxr -CONH-, each opticnally substituted

on the c¢yclic portion with one or two
substituents, either identical or different,
selected from:

v a hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio,
hydroxyil, cyano, acyl, amino,
monoalkylamino ox dialkylamino, acid,

eater, amide, mono- or di-alkylamide, or

oXO o,

v' -S0O.R’, ~COR' , ~COsR7 ~QCOR" -
CONR'R"", ~NR'COR’' or NR'SOR’'’ group,
wherein R’ and R"' each represent

independently of each other a hydrogen
atom, an alkyl, haloalkyl group and n
has the value 1 or 2,
B as defined earlier may be an aryl or 6-membered
heterocycle, substituted in the ortho position with a
R; group and optionally substituted with a Rs group,
wherein:
* Ry represents:

v an alkyl, -NHAlk, ~NAlkalk’, -NHcycloalkyl or
-NAlkcycloalkyl group, Alk and Alk’ being
identical or different,

v a c¢ycloalkyl, cycloalkenyl, N-cycloalkyl or
N-cycloalkenyl group, each opticnally
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cyano, acyl, amino, monoalkylamino or dialkylamino, acid, ester, amide,
mono or dialkylamide or -X-aryl group, wherein X represents -0-, -NH-,
-N(Alk)-, -N(COCH3)-, - 20 S-, -SO-, é,l - -CO- or -CONH-, R5
represents: / a hydrogen atom or a halogen atom, / a hydroxyl, alkoxy,
haloalkoxy, thio, alkylthio, haloalkylthio, amino, 25 monoalkylamino,
dialkylamino, -NHacyl, cyano, acyl, acid, ester, amide, monoalkylamide or
dialkylamide group, / an alkyl or haloalkyl group, the alkyl group may be

substituted with %gan,o, 30 ydrox%glkox&, acid or ester %{]&? [a .
-SO"Alk, -SONNEY S5 ORNTATK JF-"So"RRKAIR grot Swhieraii Wt s
the value of 1 o 2tavik AlkdgidtAlkeadrecwithdt fderticalkor diffdrentast 16rom
/ a piperidine, oxppipghidines Moghgline group DEQIse a-RIBRraZing geoup, 1 ,
optionally substlltgl#ffg é/\ﬁp%ﬁn alkyl gﬁ;@g%' ’roup, %;fg é;%;e}ge'd thio,
compounds are the compouhds of formula (1) wherein” G1, regresents a
bond or a saturated ot thigturated ! inéky erbrafehe g edtbon ERERC
comprising 1-4 gathon aiemseoptitmaty skpstiuedavitongierwel 4Qino,
alkyl groups, prefergbly identical, Gz represents W Ryl CNAG 1 ami de,
oxo or -X-aryl group and whersin X represents
G-, -NH-, -N(aAlk)-, -N{COCH;})-, =-8-, =80~, =~
S0,~, -CO- or -CONH-, or
v an aryl group optionally substituted with one
or two substituents, either iddentical or
different, a hydrogen atom, a halogen atom,
an alkyl, haloalkyi, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio, hydroxyl,
oyanao, acyl, amino, monoalkylamino or
dialkvlaminc, acid, ester, anmide, wmono or
dialkylamide or -X-aryl group, wherein X
repregents ~-0-, -NH-, -N{Alk)-, -N{COCH:)-, -
Sw, =80~, =~503~, ~C0~ or -CONH-,
¢ R; represents:
v a hydrogen atom or a halogen atom,

v a hydroxyl, alkoxy, halocalkoxy, thio,

alkylthio, halcalkylthio, amino,
monoalkylamino, dialkylamino, ~NHacvl,
cyano, acyl, acid, ester, amide,

moncalkylamide or dialkylamide group,

v an alkyl or haloalkyl group, the alkyl
group may be substituted with a c¢yano,
hydroxyl, alkoxy, acid or egter group,

v a -80,Alk, ~80,NH,, -SC,NHALkR or -
SONAlkAlk’ group, wherein n has the
value of 1 or 2 and Alk and Alk’ are

either identical or different, or
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| or group wherein: R W R represents a hydrogen atom, an alkyl,

haloalkyl group, or a prodrug radical su]%h as 15 carbamate, acetyl,
dialkylaminomethyl or - CH2-O-CO-AIK, G represents a bond or a
hydrocarbon chain comprising 1-4 carbon atoms, linear or branched,
saturated or unsaturated, 20 optionally substituted with one or two alkyl
groups, preferably identical, and W represents an oxygen, sulfur atom or
NH, Rl and R2 either identical or different, each represent a group

selected from a hydrogen atom, a#alo en atom, 25 ag droxyl, thio,h 1
alkoxy, haloalkoxy, alkya}lth?of%%%a I%ﬁt o, ko fmonca Eﬁamf?%fp cLine
dialkylamino, cycloalk@r&lkgl or hisloalRyFFoupaR3 FElresEris a@ acidroup

group or a prodrug radiggt obthel agid dunctionsucheas.aster, ahelses1 or
bioisoster of 30 the acid fupction such as tetrazole, phosphonate,

. aC roup, .
phosphonamide, sulfonaté or%uﬁoﬁamlde, 17 A represents an aryl or
hetétscyelecdidtipSeackBEiRg olitioRdly shbstitfedRdt6ife siiwdormula
groups, eithek identical or different, selected from: a hydrogen atom, a

halggen atoma,,an alkoxy, alkylthio, haloalkoxy.. halpalkylthig, hydroxyl.. 5

thig,.cyano, amino, monpalkylamino or dialkylamino group, a -SOnR',
CORSAEON, -BEBRVSEONKT CNRTOR T INR SRR L §rigtfp, 1+
whereihd®l apd oG R" each reprédent mdependenthdofeach othepaor two
hydrogen atom. g8 zilkyle haloaliid, areup.-andha has the value 1 or 2,

G, repregents: &
w R

|
S

¢~ N\G/
| or group wherein:

R W
* R represents a hydrogen atom, an alkyl,
halcalkyl group, or a prodrug radical such as
carbamate, acetyl, dialkylaminomethyl or -
CH;-0-C0-Alk,
¢ @ represents a bond or a hvdrocarbon chain
comprising 1-4 carbon atoms, linear orv
branched, saturated or ungaturated,
optionally substituted with one or two alkyl
groups, preferably identical, and
e W represents an oxygen, sulfur atom or NH,
R; and R; either identical or different, esach represent
a group selected from a hydrogen atom, a halogen atom,
a  hydroxyl, thic, alkoxy, halocalkoxy, alkylithio,
haleoalkylthio, amino, wmoncalkylamino, dialkylamino,
cyaloalkyl, alkyl or halocalkyl group,
R; represents an acid group or a prodrug radical of the
acid function such as ester, or else a bilolsoster of
the acid function such as tetrazole, phosphonate,

phosphonamide, sulfonate or sulfonamide,
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an alkyl or haloalkyl group, the alkyl group being optionally substituted

with a cyano, 15 amino, monoalkylaminp, dialkylamino or acylamino

group, an aryl, arylalkyl, -X-aryl group, wherein X represents -0-, -NH-,
-N(Alk)-, -N(COCH3)-, - S-, -SO-, -SO2-, -CO- or -CONH- group, each 20
substituted on the aryl portion with one or two substituents, either

identical or different, selected from: / a hydrogen atom or a halogen atom,

/ an alkyl, haloalkyl, alkoxy, haloalkoxy, 25 thio, alkythio, haloalkylthio,
hydroxyl, cyano, acyl, amino, monoalkylamino or. di-alkylamino, acjd, . .
ceter SRS Roro- BF didfkgianide GELD: 5F /5 HSORR, IEOR: ClopRe 119
-OQOR'C130 CONRET L INREGDORLGA-NR'GOZR" groupsrwhesin Rither
aﬁﬁﬁh%la%:ﬁe@fﬁsamasiﬂggaﬁﬂqeglw@if@@@a qtzee;&ga h);ldrogen atlom, an
alkyl, haloa raup,and n has the value 1.or 2, 18 . a heterocycle,
Xeheterocydle Glotd WHETe X rebresanta 20 SR NAK)-,

-N(COCH3)-* -SR0S 0-, -582K€0- or -CONHY &k @ptionallyraloalkoxy,
substituted on theshetelegycterpertionwithcongl 5 ontwiassubstituents, amino,

either identical %O‘E'Jgs5%3}1%%!%*8‘%&0”&/&131!2%%'1%?9&“%%‘?{?6} halogen
atom, / an alkyl, haloalkyl, alkoxg haloz;llkoxgvi__;?i i0, alkylthio, ha oallglthlo’, .

, {
10 hydroxyl, 'cya%o,"aq&/ﬂaéminﬁ, %nbalkyl Roor @ Waminﬁ?&’ g ®
-NR’'COR" " or -NR'SO,R’’ group, wherein R’ and

R’’ each vrepresent independently of each
other a hydrogen atom, an aitkyl, haloalkyl
group, and n has the value 1 or 2,

e an alkyl or haloalkyl group, the alkyl group
being opticnally substituted with a c¢vano,
amino, monoalkylamino, dialkylamino or
acylamino group,

e an aryl, arylalkyl, -X-aryl group, wherein X
repregsents -0, ~NH~, -~-N{Alk)-, -N(COCH;)-, -
S~, ~80-, =-80;~, ~CO-~ or -~CONH- group, each
substituted on the aryl portion with one or
two substituents, either identical or
different, selected from:

v a hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, halcalkoxy,
thio, alkythioc, haloalkylthioc, hydroxyl,
cyano, acyl, amince, monocalkylamino or
di-alkylamino, acid, ester, amide, mono-

or dialkylamide group, or

v a =-804R’, ~COR’, ~CO;R’, ~OCOR', -
CONR'R’ ", ~NR"COR" ' or ~-NRE0O,R’
groups, wherein R’ and R™ each

represent independently of each other a
hydrogen  atom, an alkyl, haloalkyl

group, and n has the value 1 or 2,
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ester, amide, mono- or di-alkylamide, or /an -SO1,R', -COR’, -CO2R’,,
-OCOR', CONR'R", -NR'COR" or -NR" SO2R" group, 15 wherein R' and

R" each represent independently of edéh other a hydrogen atom, an

alkyl, haloalkyl group, and n has the value 1 or 2, or a cycloalkyl,
cycloalkenyl, -X-cycloalkyl, -X- 20 cycloalkenyl group where X represents
-0-, -NH-, -N (AIK) -, -N(COCH3)-, -5-, -SO-, -SO2-, -CO- or -CONH-

group, each optionally substituted on the cyclic portion with one or two
substituents either identical or different selected from: 25 / a hydrogen

atom or & hatoger atomelan alkyl-Haloalkyl atkoxyehalpatkaxy wikiogin X
alkylthio, halpalkylthia, hydroxyl, cyapa, acyly aging,- mongalikytamino or_g_
dialkylamino, ac_i%,OS_O est N aimidgcglono- orgi-8£< lamide, or oxo, or / 11
an -SO"R’, -COR" “CO2R’, “OCOR",* CONRR " "NR COR"br SRR o7a+1Y
S02R " group W ivHekém R Rt 8gch rdpraserit Sbengepdridently bih one
each other adydroges 19 satest analkyls haloalkylgeeup, ands: hasthe or

value 1 or Z,ﬁwgf%l; resents,a phe ylfrr(%rjdine group: substituted in
the ortho position with an’ N- 5 cycloalkyl group such as piperidine or with

a cyclohexyl, eachﬁpﬁoﬁéﬂ@%%ﬁtﬁ@@%itﬁ%n‘% B RS StibStitGBnts
either identical or different,zdéleetedifram alhydrogerl atany, amalkyh 1 koxy,

haloalkyl, alkoxy, haloglkayxy, -X-aryl gRQUp) ¢ 1,5 o, haloalkylthio,
hydroxyl, cyano, acyl, amino,
monoalkylamino or dialkylamine, acid,

ester, amide, mono- or di-alkylamide, or

v an -SOp,R’, -CCR', ~COsR', -OCOR', -
CONR'R" ', =-NR'COR’'’ or -NR'SO,R’’ group,
wherein R’ and R'/ each repregent

independently of each other a hydrogen
atom, an alkyl, haloalkyl group, and n
has the value 1 or 2, or
¢ a cycloalkyl, c¢ycloalkenyl, -X-cycloalkyl, -X-
cycloalkenyl group where X repregents -0-, -NH-
, —N{Alk)~-, ~N(COCH;)~-, -8~-, -80-, =-80,-, -CO-
or ~CONH- group, each optionally substituted on
the cyclic portion with one or two substituents
either identical or different selected from:
v a hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, halcalkoxy,

thio, alkylthio, haloalkylthio,
hydroxyl, cyano, acyl, amino,
moncalkylamino or dialkylamine, acid,

ester, amide, mono- or di-alkylamide, or

OXO, Or

v an ~8O0.R’, —~COR', -COR", ~-0OCOR ", -
CONR'R" ", -~-NR'COR’’' or -NR’'SO0;R’’' group,
wherein R’ and R’ each repregent

independently of each other a hydrogen
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10 where X represents -0-, -NH-, -N(Alk)-, -N(COCH3)- -5-, -SO- _S0O2-,
-CO- or -CONH-, and/or optionally substituted with a halogen atom or
with an alkyl or haloalkyl group. The cbfpounds which are still more
preferred are 15 the compounds of formula (1) wherein: G1 represents a
bond or a saturated or unsaturated, linear or branched, hydrocarbon
chain comprising 1-4 carbon atoms, optionally substituted with one or two
alkyl groups, preferably identical, 20 G2 represents W R | or p group
wherein: R W R represents a hydrogen atom, an alkyl, 25 haloalkyl

group or a prodrug radicab8uchezs aldarBamdtelacetylyl group, and n
dialkylaminomethyl, orn£LH21-CQ-Alk. G represents,a bond or a

sagrated.ar. upsaturated, fingar ar ranghed hvdiasaron 30 chain

comprising 1-4 carbon atom

, optionally su%stltutged with one or two alkyl

groups, pidtérablibigrticditand W répresentsRproxygen, stilphbir atin N-
or NH-, 20vRllaidR2 eithesuglenticatior cﬁf@arepi,;eachd@péeseﬁ awgirebp a
selected from  fiydrpgen ator, a.palogan atam, 2 Dydroxyl, 1o, alkexy .

haloalkoxy, alkylthio, haloalkylthio, amino, monoalkylamino, dialkylamino,
5 cycloalkyi, &K1 GFHASARI 66D SR efTe st aadid grogh dFgrent .
prodrug radicatofthe atid-functian sichiasaresterr bpelse adioisosteryl,

of

haleoalkyl, alkoxy, haloalkoxy, ~X-aryl group,
where X represents -0-, -NH-~, ~-N{Alk)-, -N{COCH;}-
, —8-, -80-,:+80;-, -CO- or ~CONH-, and/or

- optionally substituted with a halogen atom or with
an alkyl or halcalkyl group.
The compounds which are still more preferred are
the compounds of formula (I) wherein:
@1 represents a bond or a saturated or unsgsaturated,
linear ovr branched, hydrocarbon chain comprising 1-4
carbon atoms, optionally substituted with one or two

alkyl groups, preferably identical,

G; represents
W R

Je

~ N
N G ~67 _
| or group wherein:

R W

® R represents a hydrogen atom, an alkyl,
halcalkyl group or a prodrug radical such as
& carbamate, acetyl, dialkylaminomethyl, or -
CH,~0-CO-Alk,

e G represents a bond or a gaturated or
ungaturated, 1linear or branched hydrocarbon
chain comprising 1-4 carbon atoms, optionally
substituted with one or two alkyl groups,
preferably identical, and

e W representsg an oxygen, sulphur atom or NH-,
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the acid function such as a tetrazole, phosphonate, phosphonamide,
sulfonate or sulfonamide, 10 A represents an aryl group optionally
substituted with one or two groups, eithér identical or different, selected
from: a hydrogen atom, a halogen atom, an alkoxy, alkylthio, haloalkoxy,
15 haloalkylthio, hydroxyl, thio, cyano, amino, monoalkylamino or
dialkylamino group, an -SOnR', -COR’, -CO2R’, -OCOR’, -CONR'R", -
NR'COR" or -NR'SO02R" group, wherein R" and R" each represent
independently of each 20 other a hydrogen atom, an alkyl, haloalkyl
grdup zant Bhasithbsmluedenr 2cah alkyldr htdoatkyt grotistheralkykesent
g_rcaﬁp@l,p@;ﬁg %@%@@mu@%meg M%@&galep,a?e?&nf, g)?qw;@djg'l aMinPen,
ialkylamino, or acylamino gro an aryl, arylalkyl, -X-aryl grou :
e K e ECents G i L N(COERE e 5 Kgphio.
-Cor bpaciNt Bach substittited diPteadrifyBaridRwith ohesdra0lemino,
substitneatsk githeridentical or Hdifferent;selegtedfrom: / a hydrogen atom
or @.halagen alop. an, il halaaler, Aoy, BRORORY,. 1je. AUV ¢ e
haloalkylthio, hydroxyl, 35 cyano, acyl, amino, monoalkylamino or 21
dia@i&“y}%nm%f%ib%sﬁé%?anﬁo%,%ﬁoﬁt&rda-awﬁm% grolipSgrsiter of
-SOAR', :COR', FOO2RLOCHOR r CONRI Rt eiNR'GQAR", or eNR:BR2REt e,

9rQuR, o MdeIRIn R and Rt 8Ack LERIESERN fonamide,
A represents an aryl group cptionally substituted with
one or two groups, either identical or -«different,
selected from:
e a hydrogen atom, a halogen atom,
® an alkoxy, alkyithico, haloalkoxy,
haloalkylthio, hydroxyl, thioc, c¢yvano, amino,
monoalkylamino or dialkylamino group,
8 an -50yR', -COR', -COz;R', ~OCOR', -CONR'R", -
NR'COR" or -NR SO,R" group, wherein R’ and
R’’’ each repregent independently of each
other a hydrogen atom, an alkyl, halocalkyl
group, and n has the wvalue 1 or 2,
¢ an alkyl or halocalkyl group, the alkyl group
being optionally substituted with a c¢yano,
amino, monoalkylamino, dialkylamino, or
acylamino group,
¢ an arvl, arylalkyl, -X-aryl group, wherein X
represents -0-, -NH-, -N{Alk)-, —-N(CCCH,)-, -
S, -S0-, -850, —, ~-CO— or ~CONH~, each
substituted on the aryl portion with one or
two substituents, elther identical or
different, selected from:
v a hydrogen atom or a halogen atom,
v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkythio, haloalkylthio, hydroxyl,

cyano, acyl, amino, monoalkylamino or
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independently of each other a hydrogen atom, an alkyl, haloalkyl group,
and n has the value 1 or 2, a heteroc cr‘le -X-heterocycle group, wherein
10 X represents -0-, -NH-, -N(Alk)-, - % COCH3)-, -5-, -SO-, -S02-, -CO-
or -CONH-, each optionally substituted on the heterocycle portion with
one or two substituents, either identical or different, selected from: 15/ a
hydrogen atom or a halogen atom, / an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio, hydroxyl, cyano, acyl, amino,

monoalkylamino ordlac}g inp, acid, 20 ester, amide, mono- ar _
di-alkylamide, or / an 8}% f& -CO%(IE& dOC eI COWH‘dF?" NR?C

COR" or -NR' SO2R" g%u&lwﬁéi‘éfﬁﬁ“h‘ﬁﬁ RSN r@ﬁresent
independently of eaCh ather-aslay@rogen -25catom, an@lky; haloatkygbr, -

group, and n has the yalue 1:0r.2, or;a cycloalkyl or Xl\g;fyclgg.llﬁylgr up
wherein X represents -0-, -NH-, -N AlK)-, Hf(é OCH3)-, -5-, “30-, -S02-,

-CO- or -CONH-, each ‘f%b%‘fﬁlbﬂall ubstitlitéd off the cyec?ielbort@ﬁpﬁ/ﬁﬁeﬁt
one or two substltuents,reimeendenttdar orcdifferent; seletted framlaydrogen

hydrogen atom, ahaloggg@to%@nﬂwi halpatkyl, y.halpglkoxyng n
thio, 35 alkylthio, haloal |thl% hydrqL {yano 22 acyl, amino,
monoalkylamino or dia % min . HCi 5m‘7rde mono- or
di-alkylamide® or2oxergreupand © "X heterocycle group, wherein

X repregents -0-, -NH-, -N{(Alk)-, -N{COCH:)-
-G, 30—, ~805-, -C0- or —CONH-, each
opticnally substituted on the heterocycle
portion with one or two substituents, either
identical or different, selected from:

v a hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, halocalkoxy,

thio, aitkyvlthio, haloalkylthio,
hydroxyl, cyano, acyl, amino,
monoalkylamino or dialkylamino, acid,

ester, amide, mono- or di-~alkylamide, or

v an -SOyR’, -COR’, =COs;R’, ~OCOR’, -
CONR'R"', -NR'COR’’ or -NR'SO:R’'’ group,
wherein R’ and R7’ each represent

independently of each other a hydrogen
atom, an alkyl, halcalkyl group, and n
has the value 1 or 2, or
¢ a cycloalkyl or -X-cycleoalkyl group, wherein
X represents -0-, -NH-, -N(Alk}-, -~N{COCH;)~-
-3, ~-50-, -80,—, -CO- or  ~CONH~, each
optionally substituted on the cyclic portion
with one or two gsubstituents, either
identical or different, selected from a
hydrogen atom, a halogen atom, an alkyl,
halcalkyl, alkoxy, haloalkoxy, thio,
alkylthic, haloalkylthio, hydroxyl, cyano,
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B represents a phenyl or pyridine group: 5 - substituted in the ortho
position with a N- cycloalkyl group such_as piperidine or with a cyclohexyl,
each optionally substituted with one oftwo substituents, either identical or
different, selected from a hydrogen atom, an 10 alkyl, haloalkyl, alkoxy,
haloalkoxy, -X-aryl, wherein X represents -0-, -NH-, -N(Alk)-, -
N(COCH3)-, -S-, -SO-, SO2, -CO- or -CONH- group, and/or optionally
substituted with a halogen atom or with 15 an alkyl, or haloalkyl group.
The more preferred compounds are the compounds of formula (1) )
wherein: G1 reptédents 4"b0Rd or BERardfed BRARSatGFated Ainear aR1 1o
branched hydroearbdn chaiire comprisitg,1-4c20 earbondateaiss pptonally or
substituted with 0pg oy, alkyj,groups, preferably identical, preferably a
bogd or a hydrocarbon %haln omprising.one or two carbon atoms, O G2
repreggﬁ’trseaS %Rfcﬁnﬁn?g?gup whererTh'is afl * 25 ?n‘teger comprised
between $w@neltd bndgd is an intéfer havingthe waltiet 1 on 2, pidférably nN-
288 th? vagj@ba%n%;ﬁhl Sepresenta.an al:acgy @;&@;5@%@5 methaxyeh  a
preferably.in the ortho position relative R represents a .
ycrogen O AlBgS tone Soth 56 Choeor EYSie o Syt £ one
group, suek as rmthyl, prafefabliRthe metashosition relativel tbera, 23 o
R3 represeints ansacid or estes greup, A represents lapdarygbgnaupstuch as an

aphenyL&&%@ﬁqmyhalcalkyl, alkoxy, haloalkoxy, -X-aryl,

wherein X repregsnts -0-, -NH-, -N(Alk) -, -
N(COCH;)~-, —-8-, -80-, -80;-, -C0- or -CONH- group,
and/or

- opticnally substituted with a halogen atom or with
an alkyl, or haloalkyl group.

The more preferred compounds are the compounds of
formula (I) wherein:

3; represents a bond or a s=saturated or unsaturated,
linear or branched hydrocarbon chain comprising 1-4
carbon atoms, optionally substituted with one or two
alkyl groups, preferably identical,

preferably a bond or a hydrocarbon chain comprising one

or two carbon atoms,

O

A

G, represents a_ww¥ (CHnﬂn___group

H wherein n 1s an
integer comprised between 1 and 4 and m is an integer
having the wvalue 1 or 2, preferably n has the wvalue 1

or 2,

Ry represents an alkoxy group, such ag methoxy,
preferably in the ortho position relatively to Ra,

R; represents a hydrogen or halogen atom, such as
chlorine or bromine, or an alkyl group, such ag methyl,

preferably in the meta positicn relatively to Rs,
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substituted: - in the meta or para position with: 5 (r) a halogen atom or an
alkyl, haloalkyl, cyano, alkoxy, haloalkgxy, acylaminoalkyl group or an
-XR group, wherein X represents -0-, -NH-, -N(Alk)-, -N(COCH3)-, -5-,
-S0O-, -S02-, -CO- or -CONH- group, and R represents an 10 arylalkyl,
cycloalkyl or aryl group, each optionally substituted with one or two
substituents, either identical or different, such as a halogen atom, an
alkoxy, alkyl, haloalkyl, cyano, acyl, amino, monoalkylamino 15 or

digikylaming..acid..esfer. amide,monge o dizalylamide group, or an
-SONnR', -OCORY, - NR'-COR" or -NR'SO2R ™ group, wherein R and_R"
edth TEPrESERt ndePena&itly 8FEABh SihEr £ RydrogERatdm, BA afigr 2Py

hatogtkyd Qrodye;d20 and n has the value 1 or 2, or (r) a cycloalkyl, aryl,

arylalkyl QW@Mth@EO%PJ% &KS@I@QB@'&X@Q@'WL each optionally
substituted with one qr two substituents, either.identical or different, 25
tich as & halogen ORISR ko). Ay hAGARAI, YRS HEST amingane
monoalkylaminc: breifatkyldmihoadsidx@steraamidaelinondorl group or
di-alkylamide graup-gfar 2R, vACR i NRICORE0mNR'-SO2RY Nk -,

group, wherein B'Na}%ciﬁ( R" el_alglr(:;?gﬁagent ingggend_eﬁwigly of each other.
aloalky

a hydrogen atom, an alkyl, h group‘and'n Has the value™ 6r 2,
and/or in the ortR& or metAPositichiwitk an alRjgrolip, afgi3sBents  an

represents an apt-gielips-preferablylacphenyl, 24r aryl group, each
optionally substituted with one o©»n. two
gsubgtituents, either identical or different,
such as a halogen atom, an alkoxy, alkyl,
halecalkyl, cyanc, acyl, amino, monocalkylamino
or dialkylamino, acid, ester, amide, mono- or
di-alkylamide group, o<r an -SOuR‘', -~OCCR', -
NR'-COR’'' oy -NR'S0O,R’" group, wherein R' and
R" each represent independently of each other
a hydrogen atom, an alkyl, haleoalkyl group,
and n hasg the value 1 or 2, or
s a coycloalkyl, arvl, arylalkyl group or
heterocycle, preferably N-cyclealkyl, each
opticnally substituted with one or two
gubstituents, either identical or different,
such as a halcgen atom, an alkoxy, alkyl,
haloalkyl, cyano, acyl, amino, moncalkylamino

or dialkylaminc, acid, ester, amide, mono- or

di-alkylamide group, or an ~-SO,R', -OCOR', -
NR'COR’', or ~NR'SO,R''' group, wherelin R’and
R’‘ each represent independently of each

other a hydrogen atom, an alkyl, haloalkyl
group and n has the value 1 or 2,
- and/oxr in the ortho or meta position with an alkyl
group, and

B represents an aryl grcup, preferably a phenvil,
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substituted in the ortho position with a heterocycle, preferably a
N-cyloalkyl, such as piperidine group,-and/or substituted in the ortho’
position with an 5 alkyl group, such as a methyl. The more preferred
compounds are the compounds of formula (I) wherein: G1 represents a
bond or a saturated on unsaturated, linear or branched hydrocarbon
chain comprising 1-4 10 carbon atoms, optionally substituted with one or
two lkyl groups, preferably identical, preferably a bond or a hydrocarbon

o A e B biee i

a-N(CHm)n-group, 15 H wherein n'is an inte rcomg
and 4 and m is ARGREYSY Faving B atE R 16T 22priferabiyhiHast theSuch
value 1 or 2, 204 rejresentsan alkoxypgroupdsuch as methoxy,

preferably inahe.oR posiian refeivelydo 3« R3 1eRiEsents &y 4i0gEN o

or halogen atom such as chlorine or bromine, or an alkyl group, such as

methyl, preferaBiy ¥ th&Fata position r%ﬁatl%}?letgkﬁ’é 25 R3 represents
antdicid onester groapeArepresemtanafyd greup, sudheas phepylinds  of
preferahly ssubstituted:=ipthe meta or para position with: 30 a halogen

QN or a cyano Ikox halo Ilkoxy, acylaminoalky! or -XR grou
Whéelﬁ%?repsrgggnts a-}/0- -%1?%-881\'{ -S02° nL @éé)d ﬁjre%resgﬁ%lsrgﬁ: ed,

ar;}léﬂk?ﬁ}’éycﬁélk%“—’cﬁ%@o&b‘(@ﬁ@ﬁ?Sb@BtloﬁélWléubﬁﬁ@t@ﬁl\ﬁﬁﬁ%ne‘—"4
ordsl@bon atoms, opticnally substituted with one or two

alkyl groups, preferably identical,
preferably a bond or a hydrocarboen chain comprising 1

or 2 carben atoms,

G; represents a-_*§r (Cﬂﬁﬂn%ﬁ*group,

H
wherein n is an integer comprised between 1 and 4 and m
ig an integer having the value 1 or 2, preferably n has

the value 1 or 2,

Ry repregents an alkoxy group, such as methoxy,
preferably in the ortho position relatively to Ra,
Ry represents a hydrogen or halogen atom such as
chlorine or bromine, or an alkyl group, such as methyl,
preferably in the meta position relatively to Rs,

R; represents an acid or ester group,

A represents an arvl group, such as phenyl, preferably
substituted:
- in the meta or para position with:
# a halogen atom or a cyano, alkoxy, haloalkoxy,
acylaminoalkyl or -XR group, wherein ¥ repregenisg
-0~, -8~, -80-, =-80;~, or -CO0~ and R represents an
arylalkyl, cycloalkyl or aryl group, each
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substituents, either identical or different, such as a halogen atom, an
alkoxy or acyl group, or a cycloalkyl, azré/l or arlyalkyl group, each 5
optionally substituted with one or two Substituents, either identical or
different, such as an acyl or alkoxy group, and - and/or in the ortho or
meta position with an alkyl group, and 10 B represents an aryl group,
preferably a phenyl, substituted in the ortho position with a heterocycle,
preferably a N-cycloalkyl, such as a piperidine group, and/or substituted

in the ortgo'@jpgli{[ggfdlwith an, u%Sggli(gil%roHp, SU%Q asa mgthé/l. ‘The more,
preferred c?ompqun Sare the pompoungs of formula (1) Wﬁereln:
represents'® BbAd 6 dtsaturaidd runisitivaied Uinesr oibranched, such

hydrocarben ghainicemeprisingd-4 20 earberaternsseptionatlyup, or
substifuted with, one offwe alkyl up%PrefgggPI;é identical preferably a .,
bond or aahyd%car%on cﬁafn corﬁ%tr%sing 1 or2 qarb%r%;atom%, 0 n%'GZ eac
represenfFEARPRIEH 2) GrobipE H 85Sthereilf his an ift8Ger coRfprised¥°
between dw@ne4 t preierablyen hiastheivialne 1¢ Rl repredentSeareatkoxysuch

group, sugh a%{nggbkofdymprg@@pg%; ig the, arthq pgsition relatively to R3,
r

30 R2 represents a ogen or halogen atom, such as chlarine or
oromHES b B ikyl Q5 SER a8 mdHy= pRTSbR the hlbg™ 21k

positiongelativdly to R3, R3 represents an acid or ester group,
B represents an aryl group, preferably a phenvyl,

¢ gubstituted in +he ortho position with a
heterocycle, preferably a N-cyclecalkyl, such
as a piperidine group, and/or

s gubstituted in the ortho' position with an
alkyl group, such as a methyl.

The wmore preferred compounds are the compounds of
formula (I} wherein:

G; represents a bond or a saturated or unsaturated,
linear or Dbranched hydrocarbon chain comprising 1-4
carbon atoms, opticonally substituted with one or two
alkyl groups, preferably identical,

preferably a bond or a hydrocarbon chain comprising 1

or 2 carbon atonsg,
O

TJ/JL\\(CHJZ)HWWW“

G, repregents & | group,
H

wherein n is an Integer comprised Dbetween 1 and 4,

preferably n has the value 1,

R; repregents an alkoxy group, such ag methoxy,
preferably in the ortho pogition relatively to R,
R repregents a hydrogen or halogen atom, such as
chlorine or bromine, or an alkyl group, such as methyl,
preferably in the meta position relatively to Rs,

Ry represents an acid or ester group,
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26 A represents an aryl group, such as a phenyl, preferably substituted
in the meta or para position with: 5 a halogen atom or a alkoxy,
haloalkoxy, or -XR group, wherein X r%%resents -0- and R represents an
arylalkyl, cycloalkyl or aryl group, each optionally substituted with one or
two substituents, either identical or different, such 10 as a halogen atom,
an alkoxy or acyl group, or a cycloalkyl, aryl or arlyalkyl group, each
optionally substituted with one or two substituents, either identical or
different, such as an acyl group, and 15 B represents an aryl group,
preferably a phenyl, substituted in the ortho position with a heterocycle,

pr@ferab@paé\&émjgalmnsumxg&a pipefigine grawEhand/er sapstj;ﬁwm@dyl,
'”gkee‘%%@% itign, yith an. alkyl Zﬂqgr%%% sygh as a,metpyl, Stillmote ; .,
preferred com ouné]ls are grouped in Table I: 27 Table 11
5-Brbhi2-methoxy-4-[N-(4-methoxy-phenyl)-N-
(2(piperidin-d-pheayl)-bydrazinocarbonylmethyl]- ehzeitiaecid, or -XR
hydrochlogids, 2, 5-brampz2-methoxyd=IN:£2rpiperdin-lylighenyDeils o cent s
(4-tr|fluoromethoxy-pﬁg}yl)-hydram oc?\ripo;yl- methyl]-benzoic acid n
hydrochiéHe 35%r3 -é-’metﬁ%%?-?ﬁ‘ 3 metfoxy2BenzyNTEe - ©ac
piperidiniapphenyl}-hydraziseeaibonyimethyl]- wenkzoic acigehydrothloridewe
41=ﬂN{@ﬁEQ§ﬂ@&£ﬁ@§Dkakﬁ%@p@@@ﬁﬂﬁ@al or different, such
pheny)hydrazinpcarbonyimetoyll-50rome:2mehoXyv1 group, or
e a cycloalkyl, aryl or arlyalkyl group, eszch
optionally substituted with one or two
substituents, either i1identical or different, such
as an acyl group, and
B represents an aryl group, preferably a phenyi,
¢ gsubstituted in  the ortho position with a
heterocycle, preferably a N-cycloalkyl, such as a
piperidine group, and/or
e gubstituted in the ortho’ position with an alkyl

group, such as a methyl.

Still more preferred compounds are grouped in Table I:



benzoic acid hydrochloride 5
5-bromo-4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-
piperidin-l-yl-phenyl)-hydrazinocarbon ?nethyl} 2- methoxy-benzoic acid
hydrochloride 6 5-bromo-2-methoxy-4-{N-[2-(4-methoxy-phenyl)-ethyl]-
N-2-piperidin-l-yl-phenyl)-hydrazino- carbonylmethyl}-benzoic acid
hydrochloride 7 5-bromo-2-methoxy-4-[N-(4-methoxy-phenyl)-N-(2-
methyl-6-piperidin-1-yl-phenyl)-hydrazino- carbonylmethyl]-benzoic acid
hydrochloride 7a Methyl 5-bromo- 2 metho %/4 [N-(4-methoxy-phenyl)-N-

(’) mnfh\ll B- nlpprlrlm |- \/I nhnn\/l\ h\ Pnrhnn\/lmnfh\ll] benzoate 8

-brom S}hﬁﬂmaawﬂéNH@NME@E&N&KWHVBﬂ%ﬁ%y phenyl}

iperidinlyls @waﬁir@Z C—%ﬂ@ mel h%%ﬂ@cacﬂ%on l-methyll-
ydrochloride 9,5- broma— - yI phenyl)-N-(2- plperlc}fn I-
nhe %W%gnﬁg QQR ﬂ\nvu hanzoic nr\ld

PrreTty TTTEOTG

ydﬂ)chléﬁb@l@d& bm@@mﬂﬁxw [N-(Q Jmeuhyﬂémfﬁeﬂdhﬁﬁﬂwnyl) ~N-
henyl)- N4(4tt£ifL%Q@B%H@%YIBQ?E%J)T@M?&&)Z%&ﬁé%@&@@w&]rgﬂnzoiC

cid hydroc%orﬁk %z%c Lacid hydrochloride

bIUIIIJ z IIICLIIU/\_y LA i IIICLIIUA_y OTPTICTTYy ™5~y )™ TN

-pipe |émb1:9m9hé2nw)ehm&zméﬁbomﬁm@thﬂ}%émaﬁﬁdidm (2~
ydrochlpfdg@ﬂzcﬁrb@m -4oidef4 -y clahexdexanpbenthNy(Pnet hy1] -
peridin eyI Phenyl% h}/gr%%ocarpﬁr%m&thyl] -2- methoxy benzoic acid

ldlUblllUlIUC 1O I~UTUIMTU=Z=TICUTURY =5 #r?\I] &= PIICIIU)\y pIICIIyI) I\I \L'

petidin=t:yNpHényrrRydrasmocaisonyin eyl 2bevizesie acisn -1 -vi-
ydrqchlpﬂé&;m Ezbme-ﬂﬁ{@#h%%ﬁpmﬁe-ﬁhgm@xﬁ-mmydj%-(&ethoxy—
peridingl-yl-phenyD:-hydr,agingcaropylpethyl}-2-

O IJ0T IO 3(\\0‘!9.)'0 o< 3'0_01

5 | 5-bromo-4-{N~-[4- (4-fluoro-phenoxy)-phenyl] -N- (2-
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl}-2-

methoxy-benzoic acid hydrochloride

6 | 5-bromo-2-methoxy-4—-{N-[2~ (4~methoxy-phenyl)-ethyl]~
N-2-piperidin-l-yvl-phenyl)-hydrazino-
carbonylmethyl}-benzoic acid hydrochloride

7 1§ B-bromo-2-methoxy-4- [N- (4-—methoxy-phenyl} -N-{2-
methyl-6-piperidin-I-yvl-phenyl)-hydrazino-
carbonylmethyl] -benzoic acid hydrochloride

7a | Methyl 5S-bromo-2-nmethoxy—4-([{N-(4-methoxy-phenyl)-N-
{(2-methyl-6-piperidin-1-v1l-phenyl) -hydrazino-
carbonylmethyl] -benzoate

8 | 5-bromo-2-methoxy-4- [N-{4-methoxy-benzyl)-N-{2-
piperidin-l-yl-phenyl}-hydrazinocarbonylmethyl] -

benzoic acid hydrochloride

9 | 5-bromo-4-[N-{4-cyclohexyl-phenyl)-N-(2-piperidin-1-
vi-phenyl)-hydrazinccarbonyimethyl] -2-methoxy-

benzolic acid hydrochloride

10 | 5-bromo-2-methoxy-4- [N-{2-methyl-é-piperidin-1-yl-
phenyl) -N- (4-trifluocromethoxy-phenyl) -hydrazino-
carbonylmethyl] —benzoic acid hydrochloride




methoxy-benzoic acid hydrochloride 15

4-{N-[4-

(4-fluoro-phenoxy)-phenyl]-N-(2-methyl-6-

piperidin-1-yl-phenyl)-hydrazinocarbonyimethyl}-2- methoxy-benzoic acid
hydrochloride 16 5-bromo-4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-

methyl-

6-piperidin-1-yl-phenyl)-hydrazino-carbonyl-

methyl}-2-methoxy-benzoic acid hydrochloride 16a Methyl
5-Bromo-4- {N [4- (4 -fluoro- phenoxy) phenyl] -N-

p-mett
ari)&n
-[N-(4

ydrazi

yi=6-piperidin-t-yt-phenyt)- nyorazmo-

ATtz HStRoRBERSGatd 17 ' ~methoxy-biphenyl-4-y1) -
behzylpheniyl)i-N-(R-pipeptiant-yI-phemitrzinocarbonyl-methyl] -
ngearhonyimethyllpremas24petoxy-benzoic acid hydrochloride

ydrazin

4-1NF

O 4-[Np
henyl)-

4 bromo-phenyl)-N-(2=piperidin--y=pheny

CQFE)%THVI”hﬁ]‘et éﬂ 53CHTS oL 2 ITEH iﬁ?ﬁ{%eﬁ?&%y&&a%yé{?ochlorlde
-(3ipeatyfibiphenyl4mh ey 2 piperitirdiylocarbonylmethyl] -
Mﬁémcmﬂaﬁr&et@}éué ¢hlaras2metbexy benzoic acid

peridi

yd gchlgrl e 20 4- EN 414 ce I- b%pi’ﬁﬂ)gro_émé} pe dln :El

henyl-h
ydrock

razmocarbony e yl[-5 aC|d

llﬁﬁﬁ’@ :29d2mslbmhdlbﬂﬁe'thbxWﬂm\P@a-pﬁéﬁ@‘mrprﬂemqwizi -
hHat-pheny-hydrazirneacbamdmethyl]- benzoic acid

N

glslip%cr?lgn%e 22 5-hrc I)(‘%oygrm?@oxp{ inglqé%ﬁhen%lgylfa?yl C?E?%lNz_
ydrocl

henyl)t

din- -y - eny azinocarb

IBABE QB%[N %zr}ﬁén@éﬁ@é(ﬂfbnweﬁwmc(@rﬁie@ar&wqis}wl
edrazingearnaylinethyl}-8-hroma: 2:methody - benzoic acid

T 0O /OO 0 J o Pk o b 0O~

yd{%cr

henyl)t

Iqrige,24.4-[N-(4-penzenesliny-pne m@g@ DYy 1 -6 -
hyd azmocarbonylmethyl -5-bromo-2-
piperidin-1-yl- phenyl)whydra21nocarbony1methyl}

methoxy~benzoic acid hydrochloride

16

5-bromo-4-{N- [4- (4-fluoro-phenoxy) -phenyl] -N- (2~
methyl-6-piperidin-l-yl-phenyl)-hydrazino-carbonyl-
methyl}-2-methoxy-benzoic acid hydrochloride

lea

Methyl 5-Bromo-4-{N-{4-{4-fluoro-phenoxy)-phenyl]-N-
(2-methyl-6-piperidin-i-yl-phenyl)-hydrazino-
carbonyl-methyl } -2~methoxy~benzoate

17

4- [N-(4-benzyl-phenyl) -N-(2-piperidin-1-yl-phenyl)
hydrazinocarbonylmethyl] -5-bromo-2-methoxy-benzoic

acid hydrochloride

18

4-[N-{4-bromo-phenyl)-N- (2-piperidin-1-yl-phenyl)
hydrazinocarbonylmethyl] -5-chloro-2-methoxy-benzoic

acid hydrcchloride

18

4~ [N-(3'~acetyl~biphenyl-4-yl)-N-{(2-piperidin-1-yl-
phenyl) ~hydrazinocarbonylmethyl] -5~-chloro-2-methoxy-

benzoic acid hydrochloride

20

- [N-(4'~acetyl-biphenyl-4-yl)~N-(2-piperidin-l-yl-
phenyl) ~hydrazinocarbonylmethyl] -5-chloro-2-methoxy-

benzoic acid hydrochloride




benzoi

c acid hydrochloride 25

2-methoxy-4-{(E)-2-[N-(4-methoxy-phenyl)-N-(2-

methyl-

hydroc

6-piperidin-I-yl-phenyl)-hydrazif8carbonyl]- vinyl}-benzoic acid
hloride 26 5-bromo-2-methoxy-4-{(E)-2-[N-(4-methoxy-phenyl)-N-

(2-methyl-6-piperidin-l-yl-phenyl)-hydrazino- carbonyl]-vinyl}-benzoic acid

hydroc

hloride 27 4-[N-(4-benzyl-phenyl]-N-(2-methyl-6-piperidin-I-yl-

phenyl)-hydrazinocarbonylmethyl]-5-bromo-2-methoxy- benzoic acid

hydroc

hloride 28 5-bromo-2-methoxy-4-[N-(4'-methoxy-biphenyl-4-yl)-N-

(2-methyl-6-piperidin-1-yl-phenyl)-hydrazino- carbonyl-methyl]- benzoic

acig by %ogtwmdéarlﬂe EMOQ%@%@’W@B%P@@%Q??D}%?leNyl
£Z-me 1din- ocarponyime
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iperid
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ing=y-phesyh hygmbwquw §UIOE%{rQELWZ%@@i9‘l

h de 32 4- ' jacef - meth
i 3 I %ﬁ§ ckafhoéér 4ﬁ§§l§%1noc rbonylmethyl]

omo-PhRBHRKY- tﬁ#&@.c@éﬂ&ﬁ@&h@ﬁmﬁie 30 33

thp

iph |-
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b@ﬂﬁQHﬁbﬁﬁﬁ%QQ%ﬁ§ﬁﬁﬁhﬁﬁﬁﬁﬁﬁ?puhralmmﬂnnqmnnq
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5
P
h
P
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5rbegamo2- meth@%ézﬁue(ﬂemlh@wyzmaylyl ~-N- (2-piperidin-1-yl-
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C
p
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Jnaprmng amlea&baem@mpumﬁiﬂﬁrfm@mmm@)l)aSBedlaEQﬁhwﬁhrﬁdSn 1-yl- &
harma
ccord| g to the invéntion may ecomposmonsw ich may be

ceHucRllY) a@&?@%ﬁﬁé@&%n%%@@%ﬁ %'CBE%%{BDQS'HQQ%OW—

2~ methoxy 4 {(E)-2 ~{N {4- methoxy phenyl) - {2~
methyl-G—p1peridin—l~y1—phenyl)—hydra21nocarbonyl}—

vinyl}-benzoic acid hydrochloride

26

5-bromc~2-methoxy~4-{ (E)} ~2- {N~ (4-methoxy-phenyl} ~N-
(2-methyl-6-piperidin-1-yl-phenyl)~hydrazino-

carbonyll-vinyl}-benzoic acid hydrochloride

27

4-[N-{4-benzyl-phenyl] -N-{2-methyl-6~-piperidin-1-vl-
phenyl) -hydrazinocarbonylmethyl] -5~-bromo-2-methoxy—

benzoic acid hydrochloride

28

S5-bromo~2~methoxy—4— [N-{4'-methoxy-biphenyl-4-vy1) N~
(2-methyl-é6-piperidin-1-yl-phenvyl) ~hydrazinc-

carbonyli-methyl] -benzoic acid hydrochloride

30

4-[N-(acetylamino-methyl} -phenyl] -N- {2-methyl-6-
piperidin-l-yl-phenyl) -hydrazinocarbonylmethyl] -5-
bromo-2-methoxy-benzoic acid hydrochloride

31

5-bromoe-4- [N- (4-cyano-phenyl) -N- {2-methyl-6-
piperidin-l-yl-phenyl)-hydrazinocarboenylmethyl] -2~

methoxy-benzoic acid hydrochloride

32

- [N-{4'-acetyl-biphenyl-4-yl)-N-{2-methyl-6-
piperidin-l-vl-phenyl}-hydrazinocarbonylmethyl] -5~

bromo-Z-methoxy-benzoic acid hydrochloride
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10 non-exhaustive way, the administration route of the pharmaceutical
compositions according to the invention may be topical, enteral or
parenteral, preferably a buccal, conjuriétive, cutaneous, endotracheal,
intradermal, intra-epidermal, intramuscular, 15 intravascular, laryngeal,
nasal, ophthalmic, oral, rectal, respiratory, sub-cutaneous,
transcutaneous or vaginal administration. It is generally advantageous to
formulate such pharmaceutical compositions as a single dose. Each dose

hen-camnrises.-a-hredaetarmined-amaount 20 -of tha active inarediant
A T T A~AY> | C aUTUT arTe uUAvuave Iy T

tllull GO ot 4 e T T T T T TC Tt T T Ygroorcrit

assbtigted-wittrthe-vehiele hsuitalile BXciplentsandforadiunasitsyy . -
calculatedir, QEdgritoobfain agiven therapeutic gffect Ag an- exgmple of
asingle dogsle wt}iéhm{pa %e agmirgs%%end \_(ir% ?%0 1I_route2 mentlon.rgay
be made 5f table , 0 iafis 25 c%%sﬁ 83 granu eslfp W%%Ps and oral*
solutions B FepEAsivAgsAs an example of single dose which may be

administered via a topical route (notably for local treatment of external
genital and perianal warts), mention may be made of gvules, gels,
P e il
fothB 'SBRIed H63age FOIRS ke kRBFN &iftFdesciibed fof Bxanfpieh one
Remingtamdhe Se¢ience anghPractice @f Pharmaeyckath edition, 4995, a
MagkRublishing Company andpay fhereloie becaasly S prepared by one
skilled in the art. It is known that dosage varie%pfr%m one individual to the
other, depending on the nature and the intensity of the disease, the
selteted guministation Yoate, thedipweight, the age; ancittiersex ofthe the
patient: accordingly the effegive-desages sauldibedsteningdnini stered
according ﬁthese arameters by the spe&ialist in this matter. As an

nt %J 21y a

. nto e nism via ministration route. In an
mallcatuo e elfe ﬁve aosages ma)y

non-exhaustive way, the administration route of the
pharmaceutical compositions according to the invention

may be topical, enteral or parenteral, preferably a

buccal, conjunctive, cutaneous, endotracheal,
intradermal, intra-epidermal, intramuscular,
intravascular, laryngeal, nagal, ophthalmic, oral,

rectal, respiratory, sub-cutaneoug, trangcutaneous or
vaginal administration. It is generally advantageous to
formulate such pharmaceutical compogitionsg ag a single
dogse. Each dose then comprises a predetermined amount
of the active ingredient, asgociated with the wvehicle,
guitable excipients and/cr adjuvants, calculated in
order to cbtain a gilven therapeutic effect. Az an
example of a single doge which may be administered via
an oral route, mention may be made of tablets, gelatin
capsules, granules, powders and oral gcolutions ov
suspensions. As an examnple of gingle doge which may be
administered via a tcpical route (notably for local
treatment of external genital and perianal warts),
mention may be made of ovuleg, gels, creamsg, lotionsg,

solutiong and patches.
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range between 1 and 500 mg daily. 15 The object of the present invention
is also the use of the compounds of fcgynula () for treating or preventing
an infection by the papilloma virus, preferably in humans. 20 The object
of the present invention is also the use of the compounds of formula (1)
for inhibiting the replication of the papilloma virus by inhibiting the
formation of the EI/E2 protein complex. 25 The object of the present
invention is further the use of the compounds of formula (1) for preparing

a [ for treati venting infectio the papilloma virus
> dE e b Ko T RIS RC LI e DRI e

pafficuldr higrusaret c@ﬁﬁﬁ%ﬁ%@%f formuRrtABL Breparidg a taeigeon, The
intended fer treatingperpreveatingfinfebtiomby @, lowaisk papildma virases,

sugh as HEWo: fﬁ%&:ﬁpé/ Sy HRYES, HEV32 ARV, HPVAO, o og31y
HPV42, HPV43, HPV44, HPV/53, "HPV54, HPV55, HPV57, HPV5S,

HW%’,%&QQ?YTH@%M%& B prés&Afindittion is in particular S the

use of compounds of formula (1) for preparing a drug intended for treating

or P@V@th@c&ﬂﬂf%ﬁiw h@M %‘g%;\éfs @%‘y?é H PY%:%mTfoﬁz tﬁ%@?}?@bﬁ@be to
pre ent Invention 1S also e use.or compounas or.rtormuila or .
D e e S TR b By o

asSb¢iated fithdafectiohs by thbasdpitbmadvifds: I5r e ebjectoftife  the
presenyinventiemis in padiculaand  the sex of the patient;

accdrdingly the effective dosages should be determined
according to thege parameters by the specialist in this
matter. As an indication, the effective dosages may

range between 1 and 500 wmg daily.

The object of the present inventicn is alsc the use of
the compounds of formula (I} for treating or preventing
an infection by the papilloma wvirus, preferably in

humans.

The object of the present invention is also the use of
the compounds of formula (I} for inhibiting the
replication of the papilloma wvirus by inhibiting the

formation of the E1/E2 protein complex.

The object of the present invention ig further the use
cf the compounds of formula (I) for preparing a drug
intended for treating or preventing infection by the

papilloma virus, preferably in humans.

The object of the present invention is in particular
the use ¢f compounds of formula (I) for preparing a
drug intended for treating or preventing infection by a

low risk papillowma wvirus, such as HPVE, HPVY, HPV11,
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35

the use of compounds of formula (1) for preparing a drug intended for
treating and preventing anogenital warts, such as acuminated
condylomas and plane condylomas, Ié%/ngeal, conjunctive or buccal
papillomas 20 and other epithelial lesions such as respiratory recurrent
papillomatoses and intra-epithelial neoplasias of low grade and of high
grade, bowenoid papuloses, warts (verruca vulgaris, verruca plantaris,
myrmecia wart, surface warts, verruca plana...), 25 epidermodysplasia
verruciformis, carcinomas, in particular anogenital carcinomas, and all the
lesiBNd whiBh afe asS&cidted Wit #ib papiidma Vitti¥ 2 Phe BBj&tt of tHeVS3,
praserddanventionss inpadicularr8e she user vk compuands of formula (1)
for preparing a drug intended for treating or preventing anogenital warts,
such as acuminated condylomas and plane condylomas, laryngeal,

conjtictie 6Fbucell papRloRTERSSRE otheY BPitictial 1dSions! sBaf adcular
respiratary 35 eécurremppapiiomatbseandilbw giade intra-epithgl@al38g a

ne iasandalkthe desionswhich are @ssogiated (with thepaplloma« 1 on
virus. The com)r%%nds ol%}ects of the present invention, may be 5
prgb’at%%vzfcc% 6’ to ﬁ‘?e varlous synthesis routes described hereafter.

The compounds wherein W G2 represents the N)~ G radical as defined

H eatlier maybeprepareddn thefollowingaway. 110, WherW represents the

an osxgge? atom, ester precursqrs xof CILOamprydsfgﬁ: form%laaép.are 4 dru

obtained ffom intermediates of the fol owing formulae ]Elﬁ an ('lﬁ)g <
intended for treating or preventing lesions and
diseases associated with infections by the papilloma

virus.

The object of the present invention is in particular
the use of compounds of formula (I} for preparing a
drug intended for treating and preventing anogenital
warts, such as acuminated condylomas and plane
condylomas, laryngeal, conjunctive or buccal papillomas
and other epithelial 1lesions such as respiratory
recurrent papiilomatoses and intra-epithelial
necplasias of low grade and of high grade, bowenoid
papulcses, warts (verruca vulgaris, verruca plantarisg,
myrmecia wart, surface warts, verruca plana..),
epidermodysplasia verruciformis, carcinomas, in
particular anogenital carcinomas, and all the lesions

which are agsociated with the papilloma virus.

The object of the present invention is 1in particular
the use of compounds of formula (I} for preparing a
drug intended for treating or preventing anogenital
warta, such as acuminated condylomas and plane
condylomas, laryngeal, conjunctive or buccal papillomas
and other epithelial legionsg, such asg regpiratory

recurrent papillomatoses and low grade intra-epithelial
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C02P 0 R1 X HO x G 15 1 NH2 (11) R2 (zli) In formula (I) , A, B and G1,
are as defined earlier. In formula (I11) gi, R2 and G, are as defined

earlier and P represents a group prot(»e3 ing an acid function, such as a
linear or branched (C -C4)alkyl. 20 In this case, peptide coupling is carried
out between the compounds (II) and (lll) for example in the presence of
EDCI in a basic and apolar medium in order to lead to the compound of
formula (IV): BCO 'K C, N (IV) 25 34 The compound (IV) may also be
obtained in the following way. The compound (lll) is transformed into the
cole8BdAGiIhG Acidthlofde of Fofmufs AABYthe Athidn GFiRiory SRfESd
fomexamples cO2R i0 bo@s (=5 R2.{ ') wherein R1, R2, G and P are as
defined earlier and which are reacted on the compound (Il). Next,

de,P otection of the -CO P.(gr%%p offthe compound %0 of formula (IV) is b
per o?m(éa[%%/%lyn rglysi%, th-order to otbl%gin]%ﬁee %8%poﬁﬂg%lf%r?ﬁlularfﬁy <
R:BIrYPRY7ed according to the wvarious synthesis routes

described hereafter.

The compounds wherein

W

NN

G, representg the E, G// radical as defined

earlier may be prepared in the following way.

When W represents an oxygen atom, ester precursors of
compeounds of formula (1) are obtained from

intermediates of the following formulase (IL) and (III):

(©
O] L
AN HO G

G NH
! 2 (11) R2 ()
In formula (ITI), A, B and G, are asgs defined earlier.
In formula (III), B;, R, and G, are aa defined earliex

and P represents a Jgroup protecting an acid function,

gsuch asg a linear or branched (C;-Cy)alkyl.

In this case, peptide coupling ig carried out between
the compounds (II} and (ITI) for example in the
pregence of EDCI in a basic and apolar medium in order

to lead tco the compound of formula {(IV):

_COp

(V)
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N T 1 R2 (1) wherein W represents an oxygen atom and R3 is as defined
earlier. 15 If necessary, the compound of formula (I) obtained upon
completion of the deprotection step or ¢lse the compound of formula (1V)

is reacted with Lawesson's reagent, so that the compound of formula (V1)
may be obtained: COZP aA R1 G1 N G R2 20 (VI) which, after

hydrolysis, corresponds to the case when W represents a sulfur atom in
formula (I) Lawesson's reagent may for example be [2,4-bis(4-
methoxyphenyl)1,3-dithia-2,4-diphosphetane-2,4 25 disulfide (Lawesson

et alBUCGRe CRin Bélg."F9782 181 129) 35 ap tissl case Whenicl lowing
repregentsehbond; dhe campounds of formaula ¢hamay berabiained fiom the
compopngs af foruia, Al F 5,00, wherelp B js.a5 delined garlier, The,
compounds of formula (VII) are submitted to an aromatic nucleophili
suB&titLfiBn 3k atﬁ’é‘é?@?é?\dcﬁ&l‘a?‘hﬂ?diéfﬁrin?g Fesence of compounds

(VIIl) of 10 formula: &NH2 (Vi) wherétiafe ‘defined earlier and G1
represents a Ri—

Cl 0 Y
2 -
{¥}

wherein R;, R.,, ¢ and P are as defined earlier and

which are reacted on the compound (IT).
Next, deprotection of the -CO,P group of the compound

of formula (IV) is performed by hydrolysig, in order to

cbhtain the compound of formula (I)

e . W
OW'es
H

~ar
{b)

wherein W represgents an oxygen atom and R, is as

defined earlier.

If necessary, the compound of formula (I) cbtained upon

completion of the deprotection step or elge the

compound of formula (IV}) 1is reacted with Lawesson’s

reagent, so that the compound of formula (VI) may be

obtained:
co,p
S
() A
N
G, N7 TG
! (VD)
which, after hydrolysis, corregspondsg to the case when W
repregents a sulfur atom in formula (I). Lawesson's
reagent may for example be [2,4~bis {4~

methoxyphenyl)l,2-dithia-2,4-diphosphetane-2,4~
disulfide (Lawesson et al. Bull. Soc¢. Chim Belg. 1978,
87, 229).
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bond, and compounds of formula (I1X) are obtained: A (IX) 15 wherein A

and B are as defined earlier. In the case when G1 represents a

hydrocarbon chain as defined in formula (), the compound of formula (X)

is reacted: G~X (X) 20 wherein A and G1 are as defined earlier and X
represents a halogen atom, under basic and polar conditions, with a
compound of formula (XI): &NH? (XI) wherein B is as defined earlier, and
compounds of 25 formula (XII) are obtained: 36 NH ( (Xll) wherein A, B
and G1 are as defined earlier; The compounds of formulae (I1X) and (XII)

are put into 5 the presence of sodium nitrite in an acid medium and then
reducedhisy adydridécfor 8xample thienmsalaniyainm, hydrideodn@rgands of
Chﬁ&hﬂgﬁg’%§197%a&ogb %B%@iﬁgé4f¥%&légm @%ﬂ&gncgh%yrmula
So%vlg 2, 74, 3192) in order to obtain the compounds of formula (I) 10

as d&tihéd earlier. In the case when R2 represents a hydrogen or bromine

atom, the compounds of formulg ay be obtained according to
methods of the literature (J Meo em. 1998, 41, 5219 or WO 0135900).
15 In the case when R2 represents a chlori om, the compounds of

formuda €U neay: be gbtairad Ay deactindier .
The compounds of formula (VII) are gubmitted to an
aromatic nucleophilic substitution, in a basic and

polar medium in the presence of compounds (VIII) of

or
(VIII)

wherein A is as defined earlier and G; represents a

formula:

bond, and compounds of formula (IX) are obtained:

of
(1X)

wherein A and B are as defined earlier.
In the case when G, represents a hydrocarbon chain as

defined in formula (I}, the compound of formula (X) is

reacted:

X
G -~
LX)
wherein A and G, are as defined earlier and X
represents a halogen atom, under basic and polar

conditiones, with a compound of formula (XI):

(XT)

wherein B is as defined earlier, and compounds of

formula (XII} are cbtained:
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sulfuryl chloride in an acid medium with a precursor of formula (XIII):
C0O211 ORI/ 20 HO G (Xlll) wherein R1, G and P are as defined earlier.
The compounds of formulae (VII), (VIII§,6(X) and (XI) are either
commercial compounds or compounds obtained 25 according to known
methods of organic synthesis easily accessible and easily understood by
one skilled in the art. In the preferred case when B is a phenyl substituted
with a piperidine, compounds of formula (I) may be 30 prepared

according to the following synthesis royte~37 In the case when Gl
represents a bond, compounds of for, I) may be obtained from
compounds of formula (XIV) ; R5~0Z\ KIV) 5 wherein R5 is as
defined earlier. The compou @1 rmuija (XIV) are submitted to an
aromatic nuclophilic substitutisn in/aasic’and polar 10 medium in the

presence of compounds (VII), and compound&d} formula (XV) are

obiagired: RS 0Z:NAR (¥V) awherein A-and,R§ arg.as:dsfined earlier. 15

The compounds of formula (XV) are reduced by tin

The compounds of formulae (IX) and (XII) are put into
the presence of sodium nitrite in an acid medium and

then reduced by a hydride, for example lithium

aluminium hydride (J Org. Chem. 1953, 18, 971, J Org.

Chem. 1854, 192, 11%7, and J Am. Chem. Soc. 1952, 74,

3192} in order to obtain the compounds of formula (II)

ag defined earlier.

In the case when R, represents a hydrogen or bromine
atom, the compounds of formula (111} may be obtained

according to methods of the literature (J Med. Chem.

1998, 41, 5219 or WO 0135900).

In the casge when R; represents a chlorine atom, the
compounds of formula (III) may be obtained by reacting

gsulfuryl chloride in an acid medium with a precursor of

formula {(XIII):

5 co,p

/LLRI

HO™ G (X11I)

wherein Ry, G and P are as defined earlier.

The compcounds of formulae (VII), (VIII), (X} and (XI)

are either commercial compounds or compounds obtained
according to known methods of organic synthesis easily
accessible and easily understcod by one skilled in the
art.

In the preferred case when B is a phenyl substituted
with a piperidine, compounds of formula {(I) may be

prepared according to the fcollowing synthesis route.
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chloride in a polar medium (Tet. Lett. 1984, 25 (8), 839) and then reacted
with a dibromoalkane, for example dibromopentane in a basic and apolar
medium (Bioorg. Med. Chem. Lett. 1998, 6 (5), 563) leading to the 20
compounds of formula (XVI): / RS ONJ A (XVI) wherein A and R5 are as
defined earlier. 38 In the case when G1 represents a hydrocarbon chain,
as defined in formula (1), the compound of formula (X) is reacted under
basic and polar conditions, with a compound of formula (XVII): J?IR5
NHZ 5 (XVII) wherein R5 is as defined earlier, and the compounds of
formula (XVIII) are obtained: \ /R5 GN NH a (XVIII) 10 wherein A, Gland

R5tﬁl{$ eggef@aegeea{Ji%nTQ@&%tg%%eféorgﬁuk@%(g%/,l) G Whare o
put_into the presence of sodium nitride i acid medium en

o Rt g 18 Sarithe TG 2o A ORAHTe ofdarts o
obt&ff the: compounds of formula (Il) as defined earlier. In the particular
case when A represents a substituted~ghenyl and G1 is a bond, the

compounds of formula (I) 20 may Ibe &ed according to the following
synthesis O.N

F (XIV)

wherein Ry is as defined earlier.

The compounds of formula (XIV) are submit:ied to an
arcmatic nuclophilic substitution in a basic and polar
medium in the presence of compounds (VIII), and

compounds of formula (XV) are cbtained:

RS

O,N

NH
®/ (XV)

wherein A and Rs are as defined earlier.

The compounds of formula (XV) are reduced by tin
chloride in a polar medium (Tet. Lett. 1984, 25 (8),
83%) and then reacted with a dibromoalkane, for example

dibromopentane in a basic and apoclar medium (Bioorg.

Med. Chem. Lett. 1996, 6 (B5), 562} leading to the
compounds of formula (XVI):
RS
N
NH
@ (XVI)

wherein A2 and Rs are as defined earvlier.
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route. The compound of formula (XIX) is reacted: 39 CO2P N RI Y\ K R2
(XIX) wherein B, G, R1, R2 and P are as defined earlier and Y
represents a halogen such as bromine3r iodine or a triflate group, under
basic conditions for coupling to 5 palladium, with a compound of formula
(XX): HOBBSOH (XX) wherein C represents an aryl or a heterocycle
substituted in various ways, leading to the compound (XXI) of formula: /
CO2P O RIN~N~G\CR2C" 11 10 (XXI) wherein B, C, G, R1, R2 and P
are as defined earlier. Next, the compound (XXI) is reacted under basic
saponifiéationsenditions iForderiodean i the Iscsmpeuieof géneral as
forausa 48340 T hesemapaunds, whenein BoluNAGLGR represaatsithet) is
radiga s defined, Y eaiermay begrepared n e foloringyay- Thew
compoun%s of formula ( or?XII as described

compound of formula (XVII):

R5

[:::T NH,
(XVID)

wherein Rs is as defined earlier, and the compounds of
formula (XVIII) are obtained:

RS
J
NH
S

(XVII)

wherein A, G, and R: are as defined earlier.

The compounds of formula {(XVI) and (XVIILI) are put into
the presence of sodium nitride in an acid medium and
then reduced by a hydride, for example lithium
aluminium hydride in order to obtain the compounds of

formula (Il) as defined earlier.

In the particular case when A repregents a substituted
phenyl and G; ig a bond, the cowmpounds of formula (I)
may be prepared according to the foliowing synthesis

route.

The compound of formula {(XIX} is reacted:
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5 earlier are reacted with a compound of formula (XXII): CO2P RI~ HEX |
G R2 (XXII) wherein R1, R2 G and P are as defined eatrlier, either directly
in the presence of triphosgene for 10 8Rample or by prior transformation
of one of the precursors into carbamoyl chloride. And a final hydrolysis is
then carried out. The compound (XXII) may be obtained from the
compound 15 (XXIII) of formula: CO2P RI Bra G R2 (XXIll) wherein R1,
R2, G and P are as defined earlier, by reacting the compound (XXIII) in
the presence of hexamethylenetetramine (HMTA) in an apolar solvent 20
followed by acid treatme e compounds herelnCW 1{32 represents the
N J~ G/ radical as defined\eatier H may ai86 be repared in the following
way. 2541 When W repreents axyge , the ester precursors of
the compounds of f ined e following

¥) and ) COY @RI O~ ,~~0 0 CiG

(XIX)

wherein B, G, Ry, R; and P are as defined earlier and Y
represents a halogen such asg bromine or iodine cor a

triflate group, under basic conditions for coupling to

palladium, with a compound of formula {(XX):

Bl

HO OH

(XX)

wherein C represents an aryl or a heterocycle

gubstituted in wvarious ways, leading to the compound

(XXI) of formula:

0
Jx

N
‘IEI'_HI!I// \gg G R2
{(XXI)

wherein B, C, G, R, R:; and P are as defined earlier.

Next, the compound (XXI} is reacted under basic

gaponification conditionsg in order to lsad to the

compound of general formula (I).
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H (XXIV) R2 (V) S In formula (XXIV), A, B and G1, are as defined earlier.
In formula (V) , R1, R2 and G are as defined earlier and P represents a
group protecting an acid function, suchtlas a linear or branched C1-C4
alkyl. 10 In this case, the compound (V) is reacted on the compound
(XXIV) in an acid medium in order to lead to the compound of formula
(IV): COMP OIl RI GNG H (IV) Next, deprotection of the -CO2P group of
the compound 15 of formula (1V) is performed by hydrolysis, in order to
obtain the compound of formula (1): K3 O R2 H () wherein W represents
anidxy genepomiaii RB4g asndefined earlier. 20 In the preferred case,
when B is a phenyl substituted with a Riperidine and when G1 represents
a bond, the compounds of formula (XXIV) may be obtained from
compounds of formula (XIV): 42 hﬂgﬂ E(XIV) wherein R5 is as
defined BaHES? STHE BompbEnds of formula (XIV) dredibiittedi fo afis’ ined

aromaéﬂcnucleogh c substltutlo polar r?equm in the presence of
cofmimiertial B¢ %@a?ﬁ&l’é‘ﬁc? owing way.
The compounds of feormula (IX) or (XII) ag described

earlier are reacted with a compound of formula (XXII):

Co,P
R
HN
G

R2 (XXII)

wherein R;, R;, G and P are as defined earlier,

either directly in the presence of triphosgene for
example or by prior transformation of one of the
precursors intc carbamoyl chloride. And a £final

hydrolysig ie then carried out.

The compound (XXII) may be c¢btained from the compound
{(XXII1) of formula:

CO,P
T
=G

R2 (XX
wherein Ry, R; G and P are ag defined earlier,
by reacting the compound (XXIII) in the presence of
hexamethylenetetramine (HMTA) in an apolar solvent

followed by acid treatment.

The compounds wherein

A

G, repregents the N G radical as defined earlier

may also be prepared in the following way.
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compounds of formula (XXV) are obtained: R5 0 1IN~ NJt~ 0 H (XXV)

wherein R5 is as defined earlier. 10 The compound of formula (XXV) is

put into the presence of manganese dkide (Org. Letters, 2006, 8, 1, 43)

and then submitted to an N-arylation reaction leading to the compounds

of formula (XXVI): R5 02N 0 N a ~H 0 15 (XXVI) wherein A and R5 are

as defined earlier. The compounds of formula (XXVI) are reduced by

catalytic hydrogenation and then reacted with a 20 dibromoalkane or an

acid chloride, for example 5 bromovaleryl chloride, in a basic and apolar

mé&ERam, "ariitiheR tyeliZeddn abasicand borar nidturfi sl agrpgursors

sodiim: hydrigeripaimethylbarntamideand finally redusetkiybaranecin the

0%&%@’1%0 5‘}&%%88‘1% ok Zéffof@yrlﬁu(@%\/”()%{ﬁ%\/RS N Uﬁ NI~
Ferein A and R5 are as defined earlier. The object of t

present |nv is also the 5 synthesis intermediates correspondic@{p

the compou (Ilﬁup in the Table (I1). O
<iTjL AN /JL\

(XXIV) R2 (V)

In formula {XXIV), A, B and G;, are as defined earlier.

Iin formula {V), R;, R, and G are as defined earlier and
P represents a group protecting an acid function, such

as a linear or branched ¢;-C; alkyl.

In this case, the compound (V} 1is reacted on the
compound (XXIV) in an acid medium in order to lsad to

the compound of formula {IV):

@ co,p
O
(D A A
~N~
R2

vy

Next, deprotectiocn of the -CO,P group of the compound

Tz

of formula (IV) is performed by hydrolysis, in order to

obtain the compound of formula (I):

(») R
W
i

/N\N

H R2 _
(I)
wherein W represents an oxygen atom and R; is as

defined earlier.

In the preferred case, when B is a phenyl substituted
with a piperidine and when G: represents a bond, the
compounds of formula (XXIV) may be obtained from

compounds of formula (XIV):
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Table 1l N-(4-methoxy-phenyl)-N-(2-piperidin-l-yl-phenyl)- a hydrazine
N-(2-piperidin-1-yl-phenyl)-N-(4-trifluoromethoxy- b phenyl)-hydrazine
N-(3-methoxy-benzyl)-N-(2-piperidin-I4#phenyl)- ¢ hydrazine d
N-(4-benzyloxy-phenyl)-N-(2-piperidin-l-yl-phenyl)- hydrazine N-[4-(4-f
luoro-phenoxy)-phenyl]-N-(2-piperidin-I- e yl-phenyl)-hydrazine f
N-[2-(4-methoxy-phenyl)-ethyl]-N-(2-piperidin-1-yl- phenyl)-hydrazine
N-(4-methoxy-phenyl)-N-(2-methyl-6-piperidin-1-yl- 9 phenyl)-hydrazine h
N-(4-methoxy-benzyl)-N-(2-piperidin:l-yl-phenyl)- hydrazine
N-(4-cyclohexyl-phenyl)-N-(2-pipet Iégphenyl)-hydrazine
N-(2-methyl-6-piperidin-1-yl-pheny 4-
trifIuoromethoxy-phenyl)-hyd%ﬂne k IN-(4'-methoxy-biphenyl-4-yl)-N-
(2-piperidin-l-yl- phenyl)-hydrazine F (XIV)
N-(4-cyclohexyloxy-phenyl)-N-(2- iperidlin-l- I- 1 phenyl)-hydrazine 44
N i LR A

The compounds of formula (XIV) are submitted to an
aromatic nucleophilic substitution in a polar medium in
the pregence of commercial Roc-hydrazine, and the

compoundeg of formula (XXV) are obtained:

RS =
O,N O

o A

O
H (XXV)

wherein R: 1s as defined earlier.

The compound of formula (XXV) is put into the presgence
of manganese oxide (Crg. Letterg, 2006, 3, 1, 43} and
then gubmitted to an N-arylation reaction leading to

the conpounds of formula (XXVI):

R5
P
N
onE
(XXVI)

wherein A and Rs are as defined earlier.

The compounds of formula (XXVTI) are reduced by
catalytic Thydrogenation and then reacted with a
dibromoalkane or an acid chloride, for example 5-
bromovaleryl chloride, in a basic and apolar medium,
and then cyvclized in a basic and polar medium such as
by scdium hydride in dimethylformamide and finally
reduced by borane, in order to lead tc the compound of

formula (XXVII;:



hydrazine N-[4-(4-chloro-phenoxy)-phenyl]-N-(2-piperidin-I- n
yl-phenyl)-hydrazine N-[4-(4-f luoro-phenoxy)-phenyl]-N-(2-methyl-6- 0
piperidin-l-yl-phenyl)-hydrazine 43
N-(4-benzyl-phenyl]-N-(2-piperidin-I-yl-phenyl)- p hydrazine
N-(4-bromo-phenyl)-N-(2-piperidin-I-yl-phenyl)- q hydrazine
N-i3-phenoxy-phenyl)-N-(2-piperidin-I-yl-phenyl)- r hydrazine
N-(4-phenylsulfanyl-phenyl)-N-(2-piperidin-I-yl- s phenyl)-hydrazine
N-(4-benzyl-phenyl)-N-(2-methyl-6-piperidin-I-yl- t phenyl)-hydrazine
N-(4'-methoxy-biphenyl-4-yl)- nggyI-G- u

piperidin-l-yl-phenyl)-hydrazi
N-(4-benzoyl-phenyl){N-(2{piperidin-l-y-phenyl)- v hydrazine
N-[4'-(2-methyl-[1,3]dithiap-2-yl)- iphﬁ&\M}E—\w
N-(2-methyl-6-piperidin-lyT-phenyl)®ydragine
N-(4'-methoxy-2-methyl-g nyI-4-[§5I)-N-(2-methyI-x -
6-piperidin-l-yl-phenyl)hydrazine The following ex%‘l‘@é)lllustrate the
inveintion but doandt limitdt-ey ary degansed earlier.

The cbiject of the present invention is alsc the
gsynthesgies intermediates corresponding to the compounds
{II) grouped in the Table (II}.

Table IT

N- (4-methoxy-phenyl) -N-(2-piperidin-l-vl-phenyl) -

? hydrazine

. N~ {2-piperidin-1-vl-phenyl)-N- (4~trifluoromethoxy-
phenyl} ~hydrazine
N- {3-methoxy-benzyl) ~-N- (2-piperidin-1~-yl-phenyl} -

c hydrazine

4 N- {4~benzvloxy-phenyl) N~ (Z~piperidin-1l~yl-phenyl) -
hydrazine
N-[4-({4-fluoro-phenoxy} -phenyl] -N- (Z-piperidin-1-

N v1l-phenyl)-hydrazine

£ N-[2-{4-methoxy-phenyl) -ethyl] -N-(2-piperidin-1-yl-
phenyl) -hydrazine
N~ (4-methoxy-phenvl) -N-{2~methyl-6-piperidin-i-yl-

J phenyl) ~hydrazine

. N-{4-methoxy-benzyl)-N-(2-piperidin-i-yl-phenyl} -
hydrazine

. N-{4-cyclohexyl-phenyl) -N—(2-piperidin-1-vl-

* phenyl) -hydrazines

) N-{(2-methyl-6-piperidin-l-yl-phenyl)-N- {4~

] trifluocrcmethoxy-phenyl)-hydrazine

. N~ (4'-methoxy-biphenyl-4-yl)-N- (2-piperidin-1-vyl-
phenyl) -hydrazine

| N-{4-cyclohexvyloxy-phenyi) -N-{2-piperidin-1-v1-
phenyl) ~hydrazine




5 The starting products used are commercial products or products
prepared according to known operating procedures from commercial
compounds or known to one skilled in the art. The different preparations
lead to synthesis intermediates useful for preparing the 10 compounds of
the invention. 45 The structures of the compounds described in the
examples and in the preparations were determined according to the usual
spectrophotometric techniques (nuclear magnetic resonance (NMR) ,
mrass spectrometry 5-(MS); inctuding etectrospray (ES); mettingpoint
(MP)...) Bnéfpirhy Wasiadtefhined B High Persrmaics kquid—phenyl) -
hromatbgraphy {HPLC) and confirmed by elementary analysis. 10
bbreviations used i perati Cc 4 JAIBN:, Coas o
| 2i-aZ o%\t}s(g% o o r%&@%ﬁé’ t ?F\Lglgggr]crﬁé\rl(n%tgér%%ﬁi dI;ELBC%:
(3-dm¥']hw‘; H 3&thyiCarbo--diimide-hydrochloride-15 \P;
-dimethylaminopyfidmer DMMBEnoimpethylsuifgXileNDIREA=thy1-6-
,ﬂ-d||s%qrgg¥lggﬂllaml_q§}l_BQ@gﬁ-hygwyggg;gnazole TFA:

Iffltorpacetic acid 20 Preparation 1. methyl 4-carboxymetnyl-2-methoxy-

epzo te VSt A A Ed b ﬁ?@fﬂ)}lﬁm&ﬁ%@ﬁéﬂﬁh&_ﬁ@&%ﬂ@lﬁgﬁréa

ccordingtdthe method described in J Med. 25 Chem. 1998, 41, 5219 or

atent| WE @4%%%&2?9&5%@%%1170 QﬂE& poremord-catboxymetiyl2-
yl 5- r

e;hoxyh%eyrzgggen g/let romo-4-carboxylmethyl-2-methoxy-benzoate

PEDNDO

ST O O=EZ

n

N+ {3-phenoxy-phenyl) -N- (2-piperidin-l-vl-phenyl) -

" hydrazine
N-{4-phenvigulfanyl-phenyl) -N-{2-piperidin-1-yl-
° phenyi) -hydrazine
. N~ (4-benzyl-phenyl)-N-{2-methyl-6-piperidin-1-yl1-
phenyl) -hydrazine
N- (4'-methoxy-biphenyl-4-yl)~N-(2-methyl—-6-
" piperidin-l-yl-vhenyl)-hydrazine
N~ (4~benzoyl~-phenyl} -N~{2~piperidin~1-yl-phenyl) -
v hydrazine
N-[4'—-{Z-methyl-[1l,3]ldithian-2-y1}-biphenyl-4-yl]-
v N-{2-methyl-6-piperidin-l-yl-phenyl}-hydrazine
N N-{4'-methoxy-2-methyli-biphenyl-4-y1l}-N-(2-methyli-

6-piperidin-l-yi-phenvyl)hydrazine

The following examples i1llustrate the invention but do

not limit it by any means.

The starting products used are commercial products or
products prepared according to known operating
procedures from commercial compounds or known to one
gskilled in the art. The different preparations lead fo
gynthegig intermediates useful foxr preparing the

compounds of the invention.
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30 obtained from the preparation 1 according to the procedure described

in WO 0135900. 46 Preparation 3: methyl 5-chloro-4-carboxymethyl-2-
methoxy-benzoate To 300 mg of methyis
4-carboxymethyl-2-methoxy-benzoate 5 from preparation 1 placed in 6

mL of acetic acid, are added 110 uL of sulfuryl chloride (1 equivalent) .

The whole is refluxed for 6 hours. After evaporation of he solvent, the
reaction crude product is purified on silica gel (petroleum ether/ethyl
acetate: 80/20 then 10 60/40) leading to 165 mg of the desired
compeundrYietd %96 HBEC: O96% MSsiid' 26926 iPrepdratian 4in  the
el ) 2 Ao} 72 15 Mea borFOate S124° LeN M nea

4-bromomethyl-2-methoxy benzoate T0'5.38 g of meth
2-fethiok§-Hheth) pERS0aHE R 50 ﬁ\lﬁeﬁ%ﬁ%ﬁ’féﬁ%ﬁfb‘riﬂe I
5.3{grof Ne dromesuceinimide ¢ egaivakent) SNd 4190 mysef AlBN Q. LRELry

equivglent)anay,fromydicaddight heawholeds refluxed by heating  (up)..)
overncght The reactlon edlum IS egaporatelg under red ce é)ressu

andthentpuiritied off S|I|ca G (Patrsidur ethar/athy PEictiem857%) Bquid
leadingPree3. 23 xpotiiie deSied produet 2507l 4896'H RMR @BBg8Lary
30@.MHZ)B opm): 7.76 (d, 1H), 6.99 (m, 2H), 4.46 (s, 2H), 3.92 (s, 3H),
3.88 (s, 3H) HPLC: 96% MS: MH' 259/261 30 Stage 2: methyl

4-Hydroxymethyl-2-methoxy-benzoate To 1.5 g of the product obtained in
thé¥ﬁgyﬁﬁgqﬁé@§s used in the operating procedures:

¢ AIBN: 2,2'-azobis(2-methylpropionitrile)

¢ TLC: thin layer chromatography

e EDCI: 1-{(3-dimethylaminopropyl)-3-ethylcarbo-
diimide hydrochloride

¢ DMAP: 4-dimethylaminopyridine

¢ DMSO: dimethylsulfoxide

s DIPEA: N,N-diilsopropylethylamine

» HOBt: l-hydroxvbenzotriazole

¢ TFA: trifluorcacetic acid

Preparation 1: methyl 4-carboxymethyl-Z2-methoxy-

benzoate

Methyl 4~carboxymethyl-2-methoxy-benzoate may be
prepared accerding to the method degcoribed in J Med.
Chem. 1998, 41, 5219 or patent WO 0135900.

Preparation 2: methyl 5-bromo-4-~carboxymethyl-2-

methoxy-benzocate

Methyl G5-bromo-4-carboxylmethyl-2-methoxy-benzcate is
obtained from the preparation 1 according to the
procedure described in WO 0135900.
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in 25 mL of dioxane is added a suspension of 2.55 g (4.4 equivalents) of
calcium carbonate in 25 mL of 47 wateg. The whole is heated for 6 hours
at 100 C. After evaporation of the reaction medium, the crude product is
taken up in dichloromethane, acidified with a 1 N hydrochloric acid
solution. The reaction medium is S extracted several times with
dichloromethane, the collected organic phases are then dried on
magnesium sulfate, filtered and evaporated under reduced pressure,
leading to 1.10 g of the desired product. Yield: 960 10 1H NMR (CDC13,
300 MHz) 5 (ppm): 7.78 (d, 1H), 7.01 (m, 1H), 6.93'd, 1H), 4.73 (s, 2H),
3.TFERREALIER 3 IFPISaY e FhemyPsforiRrRomelthdYdertoate
15mEa:- B Ovg BEthesproguct obtained in the previous stage in 20 mL of

di ded-4 [ ' ' ts).
T Whels 4 Sle S 1abin temRGT e 1554 R, She e flaraa

e irred at room temperatur , .
on' E&fite PR fitiate RevapBrated tndér rédfed 0 pressire didthe 2re
obtairet residuesis: purifieshiy: whydmatoyraphyeon Silicacgel (péteoleum The

ethar/ethyl ;acetate; QOLLY and-then;30/20) leading 10 549.mg-0tthe, of ne
desired product. Yield: 50% 25 'H NMRéCDCl& 300 MHz

S (ppm) ;
102 &2k , 786 (4919748 (MIZAT 3 B7E4h), igz @?gﬁ%é@geon
4: griethylal-((B)L2-tarebutokyvarbenyladny-2ymethorybenzodte S00To-hen
720 pLaehterthutyl-diethylphosphgneacetate (k4 easivalentshipndimL of
tet(_(alr;%/%qfuér%aﬂ,e cooled to OC under an inert atmosphere are added 307

mg of sodium tert-butanolate (1.15 equivalents). The whole is
HPLC: 96%

MS: MH" 25%/261

Preparation 4: methyl 4-({E)-2~carboxy-vinyl)}-2-

methoxy-benzoate

Stage 1: methyl 4-bromomethyl-2-methoxy-benzoate

Te 5.38 g of methyl 2-methoxy-4-methyl benzcoate in
20 mL of carbon tetrachloride, are added 5.3 g of N-
bromoguccinimide {1 equivalent) and 490 mg of AIBN (0.1
equivalent) away from direct 1light. The whole is
refluxed by heating overnight. The reaction medium isg
evapcrated under reduced pregsure and then purified on
silica gel (petroleum ether/ethyl acetate: 90/10)
leading to 2.73 g of the desired product.

Yield: 48%

'H NMR {(CDCls, 300 MHz) & (ppm): 7.76 {(d, 1H), 6.99 (m,
2H)Y, 4.46 (g, 2H), 3.92 (g, 3H}, 3.88 (s, 3H)

HPLC: 96%

MS: MH' 259/261

Stage 2: methyl 4-Hydroxymethyl-2-methoxy-benzoate
To 1.5 g of the preduct obtained in the previous stage
in 25 mL of dioxane 1ig added a susgpension of 2.5% g

{4.4 eguivalents) of calcium carbonate in 25 miL of



stirred for 30 minutes at OC and then for 1 hour at 35 room temperature. A
solution cooled to 0-4C of 540 mg 48 of aldehyde obtained in stage 3 in 1
ml of tetrahydrofurane is added dropw‘}ge to the previous mixture also
cooled to OC. Stirring is maintained at this temperature for 30 minutes
before letting the 5 temperature rise back to room temperature for 2 hours.
The medium is hydrolyzed with a saturated solution of ammonium
chloride and extracted with ethyl acetate several times. The collected
organic phases are washed with water, and then dried on magnesium
sulfatec 1o frﬁ}é‘?ed“’gﬁ&%véﬁor%?@&@ﬁdéﬂ%dﬁcé@]ﬂ?’e%sﬁrte qHe reacfidiier
crudes proachict. isrpusified by, =chromatograpbyl bnmsilicahgel {pettalegwmnoduct
ctherlethyl agetaje: 9y/Skleading to.S0Ama of the sxpecied pradyct., 1
Yield: 61% 15 'H NMR (DMSO, 300 MHz) 6 (ppm): 7.48-7.66 (bulk
arOMatCSHP B0 (cf“‘fl% FEF S, 3. & §|—@r)"““1t4‘§"(“s JefiBrC: 1°
5 93e4tM8c MO 298vRE StagecBrmethylwith  dichloromethane, the
4-(E)-Zcarboxy vy h2-netheae benzeate - 1@ 100 ma-ef digstefagnesium
obta| %d in the Preyious s stgge in_1.6 mL _of dichl ro§1ethan%are addeg
0.8 ML 6 25 trlfluoroacefec acid” The whoeNS §tirr&d for ofie Rbur at FooHT
temp@wwman&ﬁwﬁ%dwatéd%dér@édm Prassoeel withcaltsliene
and dighioromethane mixture as co-solvents. Yield: 990 30 'H NMR

10 (DMISQMQOQ(%@@ 6 (I%I%'H) »Z%é? TN P 1 A Q32 W)y,

6.67 (d, 1H
) tg (s, 2H), 3.91 (s, 3H), 3.88 (S,

¥ \,

cad

3H)

Stage 3: methyl 4-formyl-2-methoxy-benzoate

15 To 1.10 g of the product cobtained in the previcus stage
in 20 mL of dicxane are added 4.87 g of activated
manganese oxide (10 equivalents). The wheole is stirred
at room temperature for 24 hours, and then filtered on
celite. The Ffiltrate 1s evaporated under vreduced

20 pressure and the obtained residue is purified by
chromatography on gilica gel (petroleum ether/ethyl
acetate: 90/10 and then 80/20) leading to 540 mg of the
desired product.
Yield: 50%

25 "H ONMR (CDCl,, 300 MHz) & {(ppm): 10.02 (s, 1H), 7.89
(d, 1H}, 7.48 (m, 2H), 3.97 (=, 3H), 3.%92 (s, 3H)

Stage 4: methyl 4-((E)-2-tert-butoxycarbonyl-vinyl)-2-
methoxy-benzoate

30 To 720 ul:  of tert-butyl diethylphosphonocacetate
(1.1 eguivalents) in 3 mL of tetrahydrofurane coocled to
0°C under an inert atmosphere are added 307 mg of
sodium tert-butanoclate (1.15 eqguivalents). The whole is
stirred for 30 minutes at 0°C and then for 1 hour at

35  room temperature. A solution cooled to 0-4°C of 540 mg
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(s, 3H) HPLC: 90% 49 Preparation 5: methyl
5-bromo-4-((E)-2-carboxy-vinyl)- 2-m(5eﬁgoxy-benzoate Stage 1: methyl
5-bromo-4-bromomethyl-2-methoxy- 5 benzoate To 2.5 g of methyl
2-methoxy-4-methyl benzoate in 15 mL of acetic acid are added dropwise
550 pL of bromine (1.1 equivalents) at room temperature. The whole is
stirred for one night, until complete disappearance of 10 the starting
product (tracked by TLC) . The reaction medium, hydrolyzed by a1 N
soda solutign, is extracted with ethyl acetate. The orl?nanic, phases are

dridt onafin%%lﬁ}égﬁlm &Uitafe BRY theh conSeritited under Feduded ™ ©f
préssure plieddmigtosh 2 gief a pateyellolw opwhich 15ocrystadlizesrevious
Iy s B e S bt PRRlng B Baifiaifea ac
. S . S, , 3. s, 3k : 859 : +
R R T R PE v RSB S mehpping  the
behzbRRI e pRodEE E880aRY) isobisified hessrdirytienhe f25 methohat -
stage:2 pkpreparation ¥ fram1k.3 gofwareduct frea thespredioys stage-id of

CTIETE o AU el 6 A0 LIMGR CPELS.

3HIETBEYS, §ﬁ?ﬁ@LC?@%WM§WFI?§757W@%§g Rethypre washed
5-bromo-4+xfatrayl;2-metioxy=henzoateied on magnesium sulfate,

filtered and evaporated under reduced pressure. The
reaction crude product is purified bywohromatography on
gllica gel {(petroleum ether/ethyl acetate: 95/5}
leading to 500 mg of the expected product.

Yield: 61%

'H NMR (DMSO, 300 MHz) & {(ppm): 7.48-7.66 {bulk
aromatic, 3H), €.70 {(d, 1HY, 3.87 (s, 3H), 3.79 (s,
3H), 1.49 (s, 9H)

HPLC: 93%

MS: MH' 293

Stage 5: methyl 4-((F)-2-carboxy-vinyl)-2-methoxy-
benzoate

To 100 mg of diester obtained in the previous stage in
1.6 mL of dichloromethane are added G.8 mL of
trifluorcacetic acid. The whole iz stirred for one hour
at room temperature and then evaporated under reduced
pressure with a toluene and dichloromethane mixture as
co-solvents.

Yield: $9%%

'H NMR (DMSO, 300 MHz) & (ppm): 7.57-7.67 (m, 2H), 7.47
{s, 3H), 7.32 (&4, 1H), 6.867 {(d, 1H), 3.87 (s, 3H), 3.79
{g, 3H}

HPLC: 90%



10

15

20

25

30

50 The product (725 mg) is obtained according to the method of stage 3
of preparation 4, by using 875 mg of thg previous alcohol in the presence
of 2.8 g of activated manganese oxidé”5 Yield: 83% 1H NMR (CDC13,
300 MHz) 6 (ppm): 10.33 (s, 1H), 8.01 (s, 1H), 7.49 (s, 1H), 3.95 (s, 3H),
3.92 (s, 3H) HPLC: 96% MS: MHO 273/275 10 Stage 4: methyl
5-bromo-4-((E)-2-tert-butoxycarbonyl- vinyl)-2-methoxy-benzoate The
product (860 mg) is obtained according to the method of stage 4 of
preparation 4, by using 725 mg of 15 the previous aldehyde in the
presence of 688 pL of tert-butyl diethylphosphonoacetate and 293 mg of
soHiep aeatbytanblateEsiiniatedlyisitog Ao LHENMR ¢€DEL8,-300ny 1) -
MHZ:@ (PR3- 388 £8.21d), 7.89 (d, 20 1H), 7.13 (s, 1H), 6.34 (d, 1H),

3.92 (s, 3H), 3.89 HPLC: 63% MH .371/373 25
Stasété |_9’(h)l}'l%t%syolr?,no 4!} &Eﬂ%-cgal_g@?fl V|nyI %’-’irre?thoxy %enyoate
Thféee?ééééﬁ(489 mg) is obtained according to the method of stage 5 of
preparatign ¢, Y UsigL§60 mgn@ftmﬁcpre@/i%@t@imam&%aﬁ:@ tbﬁ 3.5 mlL
pre nce of 5 mL of. Otrlfluoro id. Yield: 670/ NMR
VI8 o3 P BE e L 7o 1 I Fv (2011 0 88 (AR} ™
39@@§3ﬁﬂ?§@@%§n§ﬁ at room temperature. The whole is
stirred for cne night, until complete disappearance of

the starting product (tracked by TLC). The reaction
medium, hydrolyzed by & 1 N soda solution, ig exiracted
with ethyl acetate. The organic phases are dried on
magnesium sulfate and then concentrated under reduced
pressure, leading to 2.72 g cf a pale yellow oil which
crystallizes.

Yield: 83%

H NMR (CDCl;, 300 MHz) & (ppm): 7.98 (s, 1H), 7.06 (s,
1H), 4.55 (s, 2H), 3.%2 (s,3H}, 3.89 (s, 3H)

HPLC: 85%

M3: MH' 336/338/340

Stage 2: methyl 5-bromo-4-hydroxymethyl-2-methoxy-
benzoate

The product (880 mg) 1is obtained according to the
method of stage 2 o©of preparation 4 from 1.3 g of
product from the previous stage in the presence of
1.7 g of calcium carbonate.

Yield: 83%

'H NMR (CDCls, 300 MHz) & (ppm): 7.96 (s, 1H), 7.20 (s,
1H), 4.75 (s, 2H), 3.92 (g, 3H), 3.88 (s, 3H)

HPLC: 96%

MS: MH® 275/277

Stage 3: methyl 5-bromo-4-formyl-Z-methoxy-benzoate



10

15

20

25

30

35

35 HPLC: 89% 51 MS: MH" 315/317 Example 1:
5-bromo-2-methoxy-4-[N-(4-methoxy-phenyl)-
N-(2-piperidin-l-yl-phenyl)-hydrazinocgpoonylmethyl]- benzoic acid
hydrochloride (1) 5 Stage 1: (4-methoxy-phenyl)-(2-nitro-phenyl)-amine To
3.7 mL of 2-fluoro-nitrobenzene are added 8.73 g of 4-methoxyaniline (2
equivalents) . The whole is heated to 110 C overnight. The medium is
taken up in ethyl acetate, successively washed with water, a saturated 10
solution of sodium bicarbonate and Lien with a saturated solution of

sodiftftn CRIRIUES The GganitIphadé is BREG bRGRagReSiGHSiMEtefe  the
filteredhand thens caneentrated prderaeducedipressuke. Withsiliew gelng of

chigipatqgraphy,gf,the, resigue (petppleugretheriethyl 1o acgiate; 90/1Q) ¢
8.63 g of the desired product are, isolated. Yield: 99% 1H NMR (DMSO,

308 NS B IPpAT o3 ES 19457890 (d, 1H), 7.45 (t, 1H), 7.25 (d, 2H),
6.98. M E3HEB79 (t, 20 1H), 3.78 (s, 3H) HPLC: 100% Stage 2:
ProRIG ShrAnGe [Lihe. 25 predoss Siaue 80 e of afhenel arg added
produc ain vious stage in ethanol ar e
18.5¢ o?‘%fn’ Clj?l(')f’il e E@dra%% e%Ui%%leﬁsts) %31{? \’Nh%re9% rr]e%I’ux% for 5
hr3$l&R€ theét Stirred at room temperature overnight. The medium is
hysiolyzgd upder/eald conditions, adjusted to a pH of 8 with a saturated

30 solution of sodium bicarbonate and extracted with ethyl acetate

several times. The collected organic phases are dried on magnesium

sutftBoftche P& aporRieehin ~acl6F mé diftaiheB Y ESHys 3 Bantda

by silicgijet 2-methoxy-benzoate
The product (860 mg) 1s obtained according to the
method of stage 4 of preparation 4, by using 725 mg of
the previous aldehyde in the presence of £88 ulL of
tert-butyl diethylphosphonoacetate and 293 mg of sodium
tert-butanoclate.
Estimated yield: 87%
‘H NMR (CDCl,, 300 MHz) & {(ppm): 8.00 (s, 1H), 7.89 (d,
1H), 7.13 (s, 1H), 6.34 (d, 1H), 3.92 (s, 3H), 3.89 (s,
3H), 1.55 (s, 9H)
HPLC: &3%
MS: MHT 371/373

Stage 5: methyl 5-bromo-4-{((E)-2-carboxy-vinyl)-2-
methoxy-benzoate '

The preduct (489 myg) 1s obtained according to the
method of stage 5 of preparation 4, by using 860 mg of
the previcus cinnamic ester in the pregence of 5 ml of
trifluoroacetic acid.

Yield: 67%

‘H NMR (DMSO, 300 MHz) 3 (ppm): 7.88 (s, 1H), 7.75 (4,
1H), 7.57 (=, 1H), 6.83 (4, 1H), 3.90 (=g, 3H), 3.80 (s,
3H)

HPLC: 89%
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52 chromatography (toluene and then toluene/ethyl acetate: 95/5)

leading to 2.9 g of the expected produ§t Yield: 820 'H NMR (DMSO, 300
MHz) 5 (ppm): 6.89 (d, 1H), 6.75 (m, %FD,&SO(L]}ﬂ,467(s,2HL

3.67 (s, 3H) HPLC: 100% Stage 3:
(4-methoxy-phenyl)-(2-piperidin-1-yl-phenyl)- amine 10 To a solution de

2.5 g of aniline obtained earlier in 15 mL of toluene, are successively

added 2.47 g of de sodium carbonate (2 equivalents) and 1.6 mL of
dibromopentan%fl equivalent). The whole is refluxed for 24 hrs. After
re%%riinlg‘flilo 00 ]’T?perature, the 15 sodium carbonate is removed by
filtration and rinsed with dichloromethane. The filtrate is evaporated under
redixampgresdure. Thelohrained regiboRy pdrifidi-tyt sikshgety -phenyl) -
ot 112 6 1 Thos 20 iosten prodiat vicld: 53% F MR (CDCT3,
eading to.1.72 e ired prodyct. Yield: 0 ,
3(?81?%??% (85%?: Y870 eﬁﬁf‘éfg‘i ((3#,3 3H), 6.78 (m, 1H), 6.52 (s, 1H),
3.81 (s, 3H), 2.86 (m, 4H), 1.71 (m, 4H), 1.60 (m, 2H) 25 HPLC: 100%
St&fegeNd(A-nhéttsghstienyR el peifdmd fyrophésyy Ry drazied a)
8064n@ of7therpreduct-atitained i ihe-previnusrsiage- 3 ea@ssolubilizedin o £
10 ic acid. To this soluti etw 5 15C.is a
e S oh ol L 11 o ahire mince i 3 L o water tog iadea
equivalenty). Attt IO miriiés of Stfrifteite e atfled MtBthé Radfonsthyl
medigmathe, forsmed: pretipitate 3visdiitede dywivakhedewithr water and-thent ed

drigd iR Vachp. of sodium bicarbonate and chen with  a
saturated scluticon of scdium chloride. The organic
phase 18 dried on magnesium sulfate, filtered and then
concentrated under reduced pressure. With silica gel
chromatography of the resgidue (petrocleum ether/ethyl

acetate: 90/10) 8.63 g of the desired product are
isolated.

Yield: 99%

'H NMR (DMSO, 300 MHz) & (ppm): 9.35 (s, 1H}), 8.10 (d,
1H), 7.45 (t, 1H), 7.25 (d, 2H), 6.98 {m, 3H), 6.79 (t,
1H), 3.78 (s, 3H)

HPLC: 100%

Stage 2: N-{4-methoxy-phenyl)-benzene-1,2-diamine

To a solution of 4 g of the product obtained in the
previocus stage in 80 mL of ethanol are added 18.5 g of
tin chloride hydrate (5 equivalents). The whole is
refluxed for 5 hrs and then stirred at room temperature
overnight. The medium is hydrolyzed under cold
conditions, adiusted to a pH of 8 with a saturated
solution of sodium bicarbonate and extracted with ethyl
acetate several timeg. The collected organic phases are
dried on magnesium sulfate, filtered and evaporated in

vacuo. The obtained regidue is purified by silica gel



53 A brown powder corresponding to the nitroso intermediate is obtained
(followed by TLC and NMR). This non; Burlfled intermediate, taken up in 8
mL of diethyl ether, is directly cooled to 10C. To this 5 solution is added a
suspension of 119 mg of lithium aluminium hydride (1.1 equivalents) in 2
mL of diethyl ether. The whole is stirred for 1 hr until complete
disappearance of the starting product (tracked by TLC). The reaction
medium is poured onto a 1 N soda solution 10 and extracted several times

Wlt dleth | ether. ic hase is dried, fllte ed an eva rated
S BRI B e o s e G o oy RSt ate

ch&ﬁﬁétbgl@gﬁﬁ/lmtﬁ@ie@ﬂ tigerfethyihecetate & 95#%). B82dwg of product

cogrgggggndigg 40 hydrazine are 15 obtained as pink oil. Yield: 45% 'H

C m).: 7.08 5H) , 6.95.(m, .1H), (
2H 3@@ J(%Mk%%?, 04 et %}%‘ 1)67 AZ‘H)E'l §§ Pd %)O’ s?agélf’s%
me7tﬂ9/l 5- Brc?rﬁo lee%ﬂﬁdxy A-(R7(4 rﬁeth%ii/ :
phEpyk)}N-(12}p'fperidin-I-yI-phenyI)-hydrazinocarbonyl- methyl)-benzoate

To a solution of 367 mg of the previous compound in 25 10 mL of
dichloromethane are added 412 mg of the acid of the preparation 2 (1.1
eqiifvafnts): 266 rﬁ’&BPEﬁC]Pﬁef%ﬁbuvé?erﬁ’éjpa‘?ﬂlﬂ%’Pngl oY DWAIS TS/ -
egemwatent). The reaction medium is stirred at room temperature, and if

ne%sséWS%%I@Qoﬂntkhéo@lf’?t%d'é@p%éiéri‘%ﬁeo‘co}%m&m@g rlier in
hydrazine (ﬁ? 5 hrs) and then h droI zed %ﬁa ted with

>
dichforSMme aﬁ‘éo Vel timés’ T?ﬁ% (ﬁ@ﬁ aghéd with ﬁfl de
N sodbl wolutioraaricbtherewith &s@tgmw%@m@h of sedilm 1.6 ml.  of

dibromopentane (1 saguivalent). The whole ig refluxed
for 24 hrs. After returning to room temperature, the
godium carbonate is removed by filtration and ringed
with dichloromethane. The filtrate is evaporated under
reduced pregsure. The obtailned residue ig purified by
silica gel chromatography (petroleum ether, petroleum
ether/ethyl acetate: 98/2) leading to 1.72 g of the
desired product.

Yield: 52%

'H NMR (CDCl,, 300 MHz) & (ppm): 7.10 (m, 4H), 6.92 (m,
3H}, 6.78 {m, 1H), 6.52 {s, 1H)}, 3.81 (s, 2H), 2.85 {(m,
4H}), 1.71 {m, 4H), 1.60 {m, Z2H)

HPLC: 100%

Stage 4: N- (4-methoxy-phenyl}-N-{(2-piperidin-l-yI-
phenyl)-hydrazine (a)

806 mg of the product obtained in the previous stage
are golubilized in 10 mL of acetic acid. To this
golution cooled bhetween 5 and 15°C is added dropwise a
golution of 1.14 g of sodium nitride in 3 mL of water
(5.8 equivalentg). After 10 minutesg of stirving, ice isg
added into the reaction medium, the formed preciplitate

ig filtered, washed with water and then dried in vacuo.
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chloride, dried on magnesium sulfate, filtered and 35 evaporated under
reduced pressure. The obtained residue 54 is purified by silica gel
chromatography (petroleum ether/ethyPacetate: 72/25 and then 70/30)
leading to 546 mg of the expected product. Yield: 760 5 1H NMR (DMSO,
300 MHz) 5 (ppm): 10.65 (s, 1H), 7.81 (s, 1H), 7.30 (m, 2H), 6.99 (m,
4H), 6.72 (m, 4H), 3.79 (2s broad, 8H), 3.69 (s, 3H), 2.50 (s broad, 4H),
1.12 (m, 6H) HPLC: 96% 10 Stage 6:
5-bromo-2-methoxy-4-LN-(4-methoxy-phenyl)-N-
(2%piperdivigl-pheppRhydrazinercarbonyldnathyll- benzoicheid nitroso
hydrachieride; €l J 0ia seluionaf d 001ng phihespreduet ebtainedinr stage
5, &[}]2 mL_of dioxanef%rgcf:\dq% g%%g&.of al Ntligoda solutign

equivatentsy . The r&action mediam is <tifred ‘at room temperatiie %r gh ot

hrsaadihdn edimehtratéd ukderaediced pressife. The ditafed Selid tis1s
takefi up iba minimumdaiavater angdpeidifiesvitba 1 Ny hydyoehtoritagid um

olution.up.to.a 1.1n the 20 pr tracti ith .
e B e e et Al thvL

evapbfation, thE reditfirtsis tker? bp i 8the: & precipitatéi-formé@mplete
whicls sfiltesediand washelle leading-tos? pgeafithe expeeteklgatodyctlas”) .

a 2hhydrochioride. Yield; 0% MBL109.6 (dgecompositien) Elementary« 5 o,
analgzss calculated for C2BH3BrN305.1HC1.1.5H20; C, 53.22; H, 5.42;
N!

. SOFEGGTRF €, 55 6A B 5,686, 54 HPLE 075 PGS - The

568/13F91ic phase is dried, filtered and evaporated under
reduced pressure leaéing to a residue which is purified
by chromatography {petrocleum ether/ethyl acetate:
95/5) . 382 mg of product cecrrespeonding to hydrazine are
obtained as pink oil.
Yield: 45%
‘H NMR (CDCl;, 300 MHz)} & (ppm): 7.08 (m, 3H), 6.95 (m,
1H), &.8%1 (m, 2H), 3.78 (g, 3H), 3.04 (m, 4H), 1.73 (m,
4H), 1.57 (m, 2H)

Stage 5: methyl 5-bromo-2-methoxy-4- [N-(4-methoxy-
phenyl)~N- (2-piperidin-1-yl-phenyl)-hydrazinocarbonyl-
methyl] ~benzoate

To a solution of 367 mg of the previcusg compound in
10 mL of dichloromethane are added 412 mg of the acid
of the preparation 2 (1.1 eguivalents), 260 mg of EDCI
{1.1 equivalents) and 45 mg of DMAP (0.3 equivalent).
The reaction medium is stirred at room temperature, and
if neceggary heated, until complete disappearance of
the starting hydrazine (time > 15 hrg}l and then
hydrolyzed and extracted with dichloromethane geveral
timeg. The organic phases are washed with a 1 N soda
gsolution and then with a saturated solution of sodium
chloride, dried on magnesium sulfate, (filtered and

evaporated under reduced pressure. The cbtained residue
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55 Example 2: 5-bromo-2-methoxy-4[N-(2-piperidin-I-yl-
phenyl)-N(4-trifluoromethoxy-phenyl)- hzdrazinocarbonylmethyl)-benzoic
acid hydrochloride(2) 5 Stage 1: 3
(2-Nitro-phenyl)-(4-trifluoromethoxy-phenyl)- amine To 374 .iL of
2-fluoro-nitrobenzene in 2 mL of DMSO are added 962 pL of
4-trifluoromethoxyaniline (2 equivalents) and 636 mg of potassium
tert-butanolate 10 (1.6 equivalents) . The whole is heated to 110C for

.€'13 hrs. Once the reaction is completed, the medium taken up in a
mihfmuirr 61 ditRifdromiethaié 16 Ry deslyze§ ARERERSKERREE. (RHfF roleun
orgahiephaskyd successively waghed witlhi wates.and therowith aading to

saguirglt%sglgtigrplgf &gggp&cgp&i&gcgrjed on magnesium sulfate,

filtered and concentrated under reduced pressure. A silica gel
ch}{&l’ﬁéﬁ)grgﬁﬁy of the residue (cyclohexane and then cyclohexane/ethyl
acétat@1R9/MyNdlows BYS my=f the dasired pioduks td be isdlated7201 (s,

Yielgs 54% ThNMR (GBC13;399 MHZ) 3 {ppm)s: 9:43 (5, é%){ﬁ’g% é% (28
1, 248 (), 7oL Smlm 4, 7398 10,88 HFPC,,
N-f4LTriflEbfoméhdxy-phenyl)-benzene-1,2- diamine The product (600

mg) is obtained according to the 30 method of stage 2 of Example 1, by

Si 70 mg of the ious derivative as a starting product and 2.16,9 .
o o8 e e -
(CHERLBRBIALEY & (Hm ey & 12 2Rj A 7SR tHl 2/ ey ] -
(Mt &i30 B5i( rpdaptH)oride (1)

To a sclution cf 100 mg of the product cbtained in
stage 5, in 2 mlL of dioxane are added 343 uL of a 1 N
soda sclution (2 equivalents). The reaction medium is
stirred at room temperature for 4 hrs and then
concentrated under reduced pressure. The obtained solid
is taken up in a minimum of water and acidified with a
1 N hydrochloric acid solution up to a pH of 1. In the
present case, extraction with dichloromethans allows
the reaction c¢rude product to be isclated. After
evaporation, the resgidue is taken up in ether. A
precipitate 1is formed which ig filtered and washed
leading to 52 mg of the expected product as a
hydrochloride.

Yield: 50%

MP: 109 ‘C {decomposition)

Blementary analysis caloulated for
CopH3oBYN,Cs . 1IHCL V1. 5H,0: ¢, 53.22; H, 5.42; N, 6&.65.
Found: C, 52.84; H, 5.08; N, &.24.

HEBLC: 97%

M8: MH" 568/570C
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56 HPLC: 96% MS: MH- 269 Stage 3:
(2-Piperidin-1-yl-phenyl)-(4-trifluoromethoxy- S phenyl)-amine The product
(350 mg) is obtained according to hte ¥iethod of stage 3 of Example 1, by
using 513 mg of the previous aniline as substrate and 261 pL of
dibromopentane in the presence of 405 mg of sodium 10 carbonate in 5
mL of toluene. Yield: 54% 1H NMR (CDC13, 300 MHz) 6 (ppm) : 7.28 (m,
2H), 7.13 (s, 3H), 7.09 (d, 1H), 7.01 (t, IH)66.88 (t, 1H), 6.70 (s, 1H), 2.83
(m, 4H), 1.71 (m, 15 4H), 1.59 (m, 2H) Stage 4:
N-E2=Rigerilir-I-yl-pherfei detrifivorat Imetiyexyt phdAp hydrazidiend) -y 1 -
TWQQQ@L@@@J@%@:%I;%Q@gggpgglg;ﬁgf) 20t method of sttage 4
m m revipus derjvatjve as a startin
o SRR ARG RO B IRAHE o SERCHAERIAG 1081
nltroso intermediate which is reduced by 28 mg of lithium aluminium
hy@r{t@@ian 4 mL qbdigihyi-sthean o2y Xjeld13Q% 141 MR AC DX A3 -30eny 1) -
72).6 gopm) 7.04-7.22 (bulk aromatic, 8H), 3.09 (m, 4H), 1.83 (m, 4H),
1 (lm 2H) MS: MH® 352 30 Stage 5: methyl
5[ﬁ@nﬁﬂgrmgh@%/gpﬁepgﬁggﬂwppobenzene in 2 ml of DMSO are
yl-pheay)-N-(44mfluoromethoxy-phenyl)-hydrazinos 1 uoromet hoxyaniline

carbpn a h t i C |
e B DL R
.6 equivalents). The whole is heated to 110°C for

«+. 3 hrs. Once the reaction is completed, the medium taken

up in a minimum of dichloromethane is hydrolyzed and
then extracted. The organic phase 1is succesgsively
washed with water and then with a saturated soclution of
godium chioride, dried on magnesium sulfate, filtered
and concentrated under reduced pressure. A silica gel
chromatography co©f the regidue (cyclohexane and then
cyclohexane/ethyl acetate: 99/1) allows 575 mg of the
desired product to be isolated.

Yield: 54%

'H NMR (CDCls, 300 MHz) & (ppm): 9.43 (s, 1H}, 8.22 (d,
1Hy, 7.43 {t, 1H), 7.25-7.38 {m, 4H), 7.19 (d, 1H),
6.83 (¢, 3H)

HPLC: 97%

MS: MH® 29¢

Stage 2: N-(4-Trifluoromethoxy-phenyl)-benzene-1,2-
diamine

The product (600 mg) is obtained according to the
methed of stage 2 cf Example 1, by usging 570 mg of the
previous derivative as a gtarting product and 2.16 g of
tin chloride hydrate in 10 mL of ethanol.

vield: guantitative 'H NMR (CDCl,;, 300 MHz) & (ppm):
7.01-7.12 (m, 4H), 6.73-6.86 {(m, 2H), .70 {m,2H), 5.30
(s broad, 1H)
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57 preceding hydrazine as substrate and 167 mg of the acid of the
preparation 2 as a co-substrate in the presence of 106 mg of EDCI and
18 mg of DMAP. Yield: 78% 5 1H NM@?CDCB, 300 MHz) 6 (ppm) : 9.32
and 9.35 (2s in proportions 70/30, 1H), 7.93 and 7.99 (2s in proportions
30/70, 1H), 6.74-7.50 (m, 9H) 3.70-4.07 (3s, 8H), 2.67 (m, 4H), 1.43-1.56
(m, 6H) HPLC: 98% 10 MS: MH' 636/638 Stage 6:
5-bromo-2-methoxy-4(N-(2-piperidin-l-yl-
phenyl)-N-(4-trifluoromethoxy-phenyl)-hydrazino- carbonylmethyl]-benzoic
actéfhydro€Ridride (2) 15 To a solution of 100 mg of the product obtained
in istagerdinZzmL of dioxane is added 1.6 mL of a 1 N soda solution (10
equivalents) . The reaction medium is stirred at room temperature for 4
hrs and then concentrated under reduced pressure. The obtained solid 20
is tAkBATPYin alAnfimRAT dPwALeh antradamed With'a SRR RsamEiaoxy -
acpiisgiption-apiaea pH of 1. A precipitate is formed, which is filtered,
takeraup ji-silierand washed Jeadiag teé@ﬂg@&th%ég%ﬁ@%pméwct hte
as a r%dr chlglmde. 25 Yield: 69% MP: 157 C (decomp,osmong ementar%/
anBysRCI A TIate 385 Cogr27RIESN 3OS THEY. 1H26VE, 48 58", a7t he
N, BYEN Fouhd: GrE0.0DeH, 4:62; N 5103 F BOHEPLC1198% MSIMHOL  of
623624 mxa8ples3icd-bremo:2-methexy:4:IN- (3srethoxy-RenzybeN- s o dium
(2-§iao]géidrilrgggl-p%eryl)rﬁycg%ziggﬁrebggylmethyl]- 35 benzoic acid
hydrochloride (033L '
Yield: 54% _

'H NMR (CDCl;, 300 MHz) & (ppm}: 7.28 (m, 2H), 7.13 (s,

3H), 7.09 (4, 1H), 7.01 (t,

IH), 6.88 (t, 1H}), 6.7C (s, 1H), 2.83 {(m, 4H), 1.7%1 (m,

4H)}, 1.59 (m, 2H)

Stage 4: N-(2-Piperidin-~i-yil-phenyl)-N-(4-trifluoro-
methoxy-phenyl)-hydrazine (b)

The preoduct (180 mg} 1is obtained according to the
method of stage 4 of Example 1 by using 345 mg of the
previous derivative as a starting product and 410 mg of
gsodium nitrite in 4 mL of acetic acid leading to the
nitrosc intermediate which is reduced by 28 mg of
lithium aluminium hydride in 4 mL of diethyl ether.
Yield: 50%

'"H NMR (CDCls, 300 MHz) & (ppm): 7.04-7.22 (bulk
aromatic, 8H), 3.09% (m,

41y, 1.83 {(m, 48), 1.%9 {(m, 2H)

MS3: MH" 352

Stage 5: methyl 5-bromo-2-methoxy-4 [N- (2-piperidin-1-
yl-phenyl) -N- (4~trifluoromethoxy-phenyl)-hydrazino-
carbonylmethyl] -benzoate

The preoduct (250 mg) is obtained according to the
method of stage 5 ¢f Example 1, by using 176 mg of the



58 Stage 1: (3-methoxy-benzyl)-(2-piperidin-I-yl-phenyl)- amine To 1 g of
2-piperidinoaniline in 10 mL of DMF a:g dded 795 uL of

3-methoxybenzyl bromide (1 equivale ?aand 5 1.57 g of potassium
carbonate (2 equivalents) The whole is heated to 100C for 2-3 hrs, until
disappearance of the starting aniline. The medium is poured onto ice and
then extracted with ethyl acetate. The organic phase washed with water

is dried on 10 magnesium sulfate, filtered and evaporated under
rer:icuced_pressure, By silica gel chromatography of the residue ,
(CPIGHTSANRRtHY AR 08/ ) THE G ot e H&dirdd bréfuct mdy'Be 24
isotdtet h¥ielt: 8796 ABIEINMRAE DXC 137-3001MEHZ 5 £ppm): t7h26 fmeti)jce

6.9F (Mo éHi6 84 Epdi) 6,881k M), 857dnH), 4.35 (s, 2H), 3.80
(s, iH%S 8§§§ broad, 4H) , 1.69 (s broad, 6 H) HPLC: 97% 20 MS:
MH+

1 Stage 2: N-(3-Methoxy-benzyl)-N-(2-piperidin-1-yl-
5 phehylitgdrazhielto) AceBrdifitito the hidtod of'stdge awi ERample(fs in

they 25-nitrosetermedjate (3761mg), is obtagred byrextractiopowith(ethyl in
ac : reacti edjum buffered t 7 hy using,353 f
th g%%%%é%%va%\%@g stg%#r?g' prédfg[, gh(%l?l'??t)[r}r{l’ o?g())diun? r?lz'[?ité 07
in 37 dttacetié atid. K'sudehsioh-4P180 /G dftithiBFY 30 aluminium
hydirdes (4 eqéivalents) in 5 mL of diethyl ether applied to this

10 Intermedligte for2h30.with reflux leads to 138 mg of hydrazine after
purification. Yield: 37% 59

Stage 6: 5-bromo-Z-methoxy-4 [N~ (2~-piperidin-1-yl-
phenyl}-N-(4d-trifluoromethoxy-phenyl)-hydrazino-
carbonylmethyl] -benzoic acid hydrochloride (2)

15 To a solution of 100 mg of the product obtained in
stage 5 in 2 mL of dioxane isg added 1.6 mL of a 1 N
goda solution (10 eguivalents). The resaction medium is
stirred at room temperature for 4 hrs and then
concentrated under reduced pressure. The cbtained solid

20 is taken up in a minimum of water and acidified with a
1 N hydrochloric acid golution up to a pH of 1. A
precipitate is formed, which is filtered, taken up in
ether and washed leading to 52 mg of the expected
product ag a hydrochloride.

25  Yield: 69%

MP: 157 C (decomposition)

Elementary analysis calculated for

CogHyrBrFiN:Os. 1HCL . 1H,0: C, 49.68;

H, 4.47; N, 6.21L. Found: C, 50.0L; H, 4.62; N, 5.91.

30 HPLC: 98%

MS: MH' 622/624

Example 3: 5S5-bromo-Z-methoxy-4- [N-(3-methoxy-benzyl)-N-
(2-piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -
35  benzoic acid hydrochloride (3)
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1H NMR (CDC13, 300 MHz) 6 (ppm) : 7.26 (m, 1H), 6.91- 7.11 (bulk
aromatic, 6H) , 6.80 (dd, 1H) , 4.56 (s, 2H) 3.80 (s, 3H), 3.12 (m, 4H),
1.59-1.79 (m, 6H) 5 Stage 3: methyl 5-§)$omo-2-methoxy-4-(N-(3-methoxy-
benzyl)-N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonyl- methyl]-benzoate

The product (183 mg) is obtained according to the method of stage 5 of
Example 1, by using 137 mg of the 10 previous hydrazine as a substrate
and 160 mg of the acid of preparation 2 as a co:<substrate in the

presence of 101 mg of EDCI and 16 mg of DMAP. Yield: 70% HPLC:
106529 M<- Ml-q35@8f§§)%x§fé@%rﬂz,yl ~(2~piperidin-1~yl-phenyl) -
5-mdmoe2-methoxy-4-(N-(3-methoxy-benzyl)-N-

(2-pipefidin-lsyl- =hydiazingearponyimethylly benzoic agld ove addec
hydrochloride (EQ)) 2 he}Prod ct (15? %T#s obtalne('d as augidr(ichlonde a
acggr%inbﬂt’o fAe methGd SP SR 6 6F EX ﬁ'fé%e by JUSi‘ﬁa Xy ﬁﬁgt}atean

thel pfoduct obtdineeinake ipvevicusrstaye Peield 8 2%RE MP:e09s1 12 The

Elementary analysiscaleidated for G2H32BrN3E5.1HC1.1.9H20: Countil
53%[2- H, 5.62: N, 6.50, thq?d: C.24.08, H, 567N, 5.79. HPLC: 100%
30 P

§§Bﬁf%ﬁﬁﬁﬁﬁlé§%Wl e’ Btartihg’ dnilihe. e meditm is

e 4:

4-[W%%ﬁzﬂ&%@pﬁéﬁymﬁ@z-ﬁp%ﬁdmtﬁacted with ethyl acetate.
phehy)-hydeazinocarhomdmethyd]ss:broma-2emethoxyebenzeic agithed on

hygroghloride (4) 35, $tage.1: (4-Benzyloxy-pheny)-(2niug-phenyl-aming
60 r-sg(f)‘?ggcg) Lporfez éfélljg:rg -nltggfbeg %%q,%aG g;"é ff Blléﬂr%?naﬁ:rggraphy of the
residue {cyclcochexane/ethyl acetate: 99/1) 1.46 g of the
desired product may be lsolated.
Yield: 87%
'H NMR (CDCl,, 300 MHz) & {ppm): 7.26 {(m, 1H), 6.99 {(m,
4H), 6.81 (4, 1H), 6.68 {t, 1H}, 6&6.57 (4, 1H}, 4.35 (s,
2H}, 3.80 (s, 2H), 2.856 (g broad, 4H), 1.69 (8 brocad,
& H)
HPLC: 97%
MS: MH® 297

Stage 2: N- (3-Methoxy-benzyl)-N-{2-piperidin-l-yIi-
phenyl) -hydrazine (c)

Acocording to the method of stage 4 of Example 1, the
nitroge intermediate (376 mg) is obtained by extraction
with ethyl acetate from the reaction medium buffered to
pH 7 by using 353 mg of the previous derivative as
starting product, and 477 mg of sodium nitrite in 3 mL
of acetic acid. A suspension of 180 mg of lithium
aluminium hydride (4 eguivalents) in 5 mL of diethyl
ether applied to this intermediate for 2h30¢ with refiux
leads to 138 mg of hydrazine after purification.

Yield: 37%



added 1.7 g of 4-(benzyloxy)aniline (1.5 equivalents) and 1.02 9 of
potassium tert-butanolate (1.6 equivalents). The whole is heated to 110C
for 5 1h30. The medium is then hydrol??ed and extracted several times

with ethyl acetate. The organic phases are washed with a saturated

solution of sodium chloride, dried on magnesium sulfate, filtered and then
concentrated under reduced pressure. A silica gel 10 chromatography of

the residue (cyclohexane/ethyl acetate: 99/1) allows 754 mg of the

desired product tc_be isolated. Yield; 41% 'H NMR (CDC13, 300 MHz) 5
(ppih) 5!%% & Fioder, 1898 18I/, 18), 792597 45 (m2BH) 71717 b1 f5 91~
(m72H) , THO5L¢m BHma68.7¢ (t, ) , 50B (s, 2B MSHMH' 8231 6Stdge 22H) |
N-(4-Benzydoxy-phenyl)-benzane-:3-diaming _The product 653 mo) is
obtained according to the 20 method of stage 2 of Example 1, by using

754 mg of the previous derivative as a starting product and 2.66 g of tin
chiptidgeydrateait 121 b -di edmenc! ~vieldh 9%y 4 H NV R (@B ER X860

Mt (a6 G8-7 {athills r2S1arpmalice At ), - Qi £8. 220 £ KGNy 1 -
82% MS: ' 291 30, Stage 3: (4-benzyloxy-phenyl)-(2-piperidin-1-yl-
phlgﬁ;/: - %nlyilr%%%zggglﬁtion of 653 mg of aniline obtained previously in 4
mLEBEtolieifsl aFé sucedssiély adtied 940t b DIPER (24 gefliivalentshe
antls30hqall effdibromepentate (-3mpyuivalent)y: Theiwholeds reituxed the

10 fores;ull 61, complete disappearange.qf e staring apline, Afters .y
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acid of preparation 2 as a cosgsubstrate in the pregence
of 101 mg of EDCI and 16 mg c¢f DMAP.

Yield: 70%

HPLC: 100%

MS: MH' 596/598

Stage 4: 5-bromo-2-methoxy-4— [N~ (3-methoxy—-benzyl)}-N-
(Z2-piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -
benzoic acid hydrochloride (3)

The product (152 mg) 1is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
uging as a substrate the product obtained 1in the
previous stage.

Yield: 82%

MP: 109-112 °C

Elementary analysis calculated foxr
CogHanBrN:0Os . LTHCL .1 .5H 0 &, 53.92; H, 5.62;

N, 6.50. Found: C, 54.08; H, 5.67; N, 5.79.

HEPLC: 100%

MS: MH' 582/584

Example 4: 4-([N(4-benzyloxy-phenyl)-N(2-piperidin-l-yl-
phenyl) ~hydrazinocarbonylmethyl] ~5-bromo-2-methoxy—
benzoie acid hydrochloride (4)

Stage 1: (4-Benzyloxy-phenyl)}- (2-nitro-phenyl)-amine
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returning to room temperature, the reaction medium is hydrolyzed and
extracted several times with ethyl acetate. The organic phases are
washed with water, 5 dried on magnesf@m sulfate, filtered and evaporated
under reduced pressure. The obtained residue is purified by silica gel
chromatography (cyclohexane and then cyclohexane/ethyl acetate:
99.5/0.5) leading to 480 mg of the desired product. 10 Yield: 600 1H NMR
Y(,CDC13, 300 MHz) 6 (ppm): 7.31-7.41 (m, 5H), 7.05-7.15 (m, 4H), 6.95
(m, 3H), 6.78 (t, 3H), 6.53 (s broad, 1H), 5.06 (s, 2H) HPLC: 94% 15 ME:
MH 350 Brage-4: N-(Lbérziee-phémaRRu2spiperidinnyl- of DMSO are
phemylphydrazine (dyThe p(@@iﬁﬂa&m@)ﬂs_ obtadnechaccoksting teuthent s)
20 ;method of stage 4 of Fxample 1, by us

derivative as a starting

roduct, and 54

J{lc_g] 481%1mg of the Ipcﬁreié?g%nc%} ate

IUﬁ]mUHGIn

acétic Acif WddiRg t&-b nitrb86 |ni“§?ﬁ1]e%|at'é5\mﬁ’&ﬁ%er§du%‘éd By #4mgtor
5 of littiom aluheniunelydride {2 equivatenty)idSoixefd25diethykethescted

Yield-40% 1 HNMR,(CPG3, 309

aromatic, 13H), 4.94 (s, 2H), 2.90 (m 4H) 161 (m, 4H) 1

2H7 36 Stige ef?wethWEth 4-b

p|p@hélwwllquoheﬁryh)aﬁ/d@azlmagarb@myhmethwasr-e

HZQ@G(EQE’Q 6. ﬁg 4(91({%5!%1(: Ophases

at 1.5
1on

SstenyFR:

SOdlum

flltered and then

broraer2-methoxydenzeate-The product (193 mahis-abtained agaording ge1

o fo tc e 35 method % stage ?

romatograp
acetate: 89/1)
be isolated.
Yield: 41% ‘H

broad, 1iH), 8.

(m, 2H}, 7.05
MH" 321

NMR (CDC1,,

(m, 3H),

i8 (d, 1H),

Of%}ampk%%§¥6%'ngzggﬁggéﬁexane/ethyl

allows 754 mg ©0f the degired product tos,

300 MHz) o (ppm): 9.40 (s

7.23-7.45 (m, 6H), 7.17-7.21

6.7% (t, 1H), 5.09 {=, 2H) MS:

Stage 2: N-(4-Benzyloxy-phenyl)-benzene-1,2-diamine

The product

method of stage 2 cf Example 1,

{653 mg)

is

obtained according to the

by using 754 mg of the

previous derivative as a starting product and 2.66 g of

tin chloride hydrate in 12 mL of ethanol.

Yield: 95%
H NMR (CDC1

aromatic, 13H},
2H)
HPLC: 82%

MS: MH" 291

3, 300 MHz)

5.01 (s,

& (ppm): 6.68-7.37

Stage 3: {(4-benzyloxy-phenyl)-(2-piperidin-l-yl-

phenyl)}-amine

{(bulk

To a scoluticn of 653 mg of aniline obtained previously

in 4 mL of toluene,

DIPER (2.4 equivalents)

equivalent) .

The whole

are successively added 940 ulL of

and 305 pL of dibromopentane (1

is

refluxed for 2 hrs

until
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previous hydrazine as a substrate and 180 mg of the acid from

preparation 2 as a co-substrate in the presence of 114 mg of EDCI and

20 mg of DMAP. Yield: 54% 5 'H NMR‘%CDCl& 300 MHz) 6 (ppm) 9.37 (s
broad, 1H) 7.98 (d, 1H), 7.30-7.37 (m,SH), 7.05-7.30 (m, 2H), 6.70-6.84
(m, SH), 4.99 (d, 2H), 3.68-4.08 (3s, 8H), 2.66 (m,4H), 1.43-1.63 (m, 6H)

10 Stage 6: 4-[N-(4-benzyloxy-phenyl)-N-(2-piperidin-1-yl-
phenyl)-hydrazinocarbonylmethyl]-5-bromo-2-methoxy- benzoic acid
hydrochloride (4) The product is obtained according to the method of

StatfaTe bt ExafpeBiRATsiAG Bs alsubsfaté g U5 stodudt bbigined it e
the-pravielissfage: Withva pusfigation-hy-eeversed phase cheamategraphy i s

(copdiions, £48 calumn, 21, 2x1a0mm, IS0Galieymode 300 5y erhyl

acetonitrile/H20 + 0.05% TFA, flow rate : 15 mL/min, wavelengths : 220
and TBAR) folldifed BY 326 fredthRAERithcd & N FaRshIoMie Btid water,
solitibadtherdesiregprotiuct waslable 40 befistlateceas aniydreshiondated

S%Hlﬂ%réie%@&g%%ﬂp: i (Aéslgﬂu%é HF;]LrE%ie98°/°o;&]él§a%H§'c@44é%4§idue is
xample 5: 5-bromo-4-{N[4-(4-fluorg-phenoxy)-phenyl)-
(2-%%&&%%%@-;}?-%5’&9&5 ?dr%‘fﬂwo%%ﬁ%%ﬂ?t‘h%%ﬁ?ﬁ?&%d T&hBRyHRAZ0iR ™
acichieydrochiotideq By Staget byl-Nitroed 4-HluorG-phendxy)bepzene g a to
solutignpf 1ox minef 4fueranirehenzene in 28 mL of dimethylformamide

al’%%lé cessi gly added 1.75 g of 4-fluoronitrobenzene (1.1 equivalents)
and2.159 350

of potassium carbonate (1.1 equivalents). The whole is 63
‘H NMR «CDCl,, 300 MHz} & (ppm): 7.31-7.41 (m, B5H),

7.05~7.15 (m, 4H}, 6.95 {(m, 3H), 6.78 (L, 3H), .53 (s
broad, 1H), 5.06 (s, 2H)

HPLC: 94%

MS: MH® 359

Stage 4: N-{4-benzyloxy-phenyl)-N-{(2-piperidin-1-yi-
phenyl)-hydrazine (d)

The product (202 mg) ig obktained according to the
method of stage 4 of Example 1, by using 488 mg of the
previous derivative as a starting product, and 545 mg
of sodium nitrite in 5 mL of acetic acid leading to the
nitrogo intermediate which 1is reduced by 74 mg of
lithium aluminium hydride (2 eguivalents) in 5 mL of
diethyl ether.

Yield: 40%

W NMR (CDCls, 300 MHz) & (ppm): 6.73-7.40 (bulk
aromatic, 13H), 4.94 (s, 2H), 2.80 {m, 4H), 1.581 ({m,
4H), 1.43 et 1.50 {(m, 2H)

Stage 5: methyl 4-[N-{4-benzyloxy-phenyl)-N-(2-
piperidin-l-yl-phenyl)-hydrazinocarbonyl methyl]-5-
bromo-2-methoxy-benzoate

The product {193 mg) 1isg obtained according to the
method of stage 5 of Example 1, by using 202 mg of the
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heated to 150C for 4h30. After returning to room temperature, the

medium is poured on ice and put under stirring for 30 min. A precipitate is
formed which is filtered, rinsed with witer and then dried (3.02 g). 5 Yield:
91% 1H NMR (CDC13, 300 MHz) 6 (ppm): 8.20 (d, 2H) , 6.97- 7.16 (bulk
aromatic, 6H) Stage 2: 4-(4-fluoro-phenoxy)-phenylamine 10 To a solution
of 3.02 of the product obtained in the previous stage in 50 mL of ethanol

are added 14.6 g of tin chloride hydrate (5 equivalents). The whole is
refluxed for 1 hr. After returning to room temperature, the medium is
pobERYéRice, basiied igia pAof PO HHDS Fiedks ofad NiSSdansolgion the

andexdractedwithyathyla aeetatsseverahiimes. The-colleetedprganion  the
phases, are. drie agnesi lfate, filtered and ed under
re(? u§ c?e%ggr%%sﬁ r% %%?i nrg 082%]6”%1%&%1 § %(}(p%csteﬁgp%%ﬁgﬁ%% Yield:
quanfitative IHNMR (CDC13, 300 MHz) 6 (ppm): 6.82-7.03 (bulk
aromatiojFoH) £6.71-6.73 ¢m, 2HEMSEMIH:R04 25 Stage s broad, 1H),

[4-¢A-§goro-phenoxy)-phenyll (2-nifro- phenyl);amine Fhe praduct (/90 oy |
mgq) is obtained accordlgato the methaod of stage 1 of Example 4, by

using SO0 pE bf 2 uordthitroBerizend 4ind 28 g of the%rodiét obtained® ™ -
304n fife previdls stageé in thes presencéldf 1.53 g of potassium

tert-butanolate in 9 mL of DMSO. Yield: 28% 'H NMR (CDC13, 300 MHz)
ST £ AT R I B A BT
phenyl)}~hydrazinocarbonylmethyl]-5~bromo-2-methoxy-
benzoic acid hydrochloride (4)
The product is obtained according to the wmethod of
stage 6 of Example 2, by using as a substrate the
product obtained in the previous stage. With a
purification by reversed phase chromatography
(conditions: €18 column, 21.2x150 mm, i1isocratic mode
30% acetonitrile/H:0 + 0.05% TFA, flow rate :
15 mL/min, wavelengths : 220 and 254 nm) followed by a
treatment with a 1 N hydrochloric acid solution, the
desired product was able to be isolated as a
hydrochloride (40 mg) .
Yield: 21%
Mp: 114 °C
HPLC: 98%
MS: MH' 644/646

N

Example 5: 5-bromo-4-{N[4-(4-fluoro-phenoxy)-phenyl}-N
(2-piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl}-2-
methoxy-benzoic acid hydrochloride (5)

Stage 1: 1-Nitro-4-(4-fluoro-phenoxy)-benzene

To a sclution of 1.5 mL o©of 4-fluoronitrobenzene in
28 miL of dimethylformamide are successively added 1.75
g of 4~fluoronitrobenzene (1.1 eguivalents) and 2.15 g

of potassium carbonate (1.1 equivalents). The whole is
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1H) HPLC: 92% MS: MH+ 325 S Stage 4:
N-f4-(4-fluoro-phenoxy)-phenyl]-benzene-1,2- diamine The product (637

mg) is obtained according to the meth®d of stage 2 of Example 1, by

using 750 mg of the 10 previous derivative as a starting product and 2.61

g of tin chloride hydrate in 12 mL of ethanol. Yield: 93% 'H NMR (CDC13,
300 MHz) 6 (ppm): 6.17-7.13 (bulk aromatic, 12H) 15 HPLC: 92% MS:

MH 295 Stage 5: [4-(4-fluoro-phenoxy)-phenyll-(2-piperidin-I-
yl-phenyl)-amine 20 The product (715 mg) is obtained according to the
methBi st FOTEampRE, taSing GREF G ofthEvpRaViBls O Foom
detizatpreras arstarting groadutt 204 kMpoli dibtomopeértane@nd@05 uinder

o %%\;%? Lot e Viald L% MR COCIAPO Mz 0 1.
ppm): 6.79-7. ulk aromatic, , 6.63 (s broa , 2.84 (m, 4H),
1.%11n T ;1%%%%3%L6?5§% s Mlﬁnsé%’%‘%ijstgﬁeoé 9’
N-f4t¢dh-fluordiphenoxy)-phenyll-N-(2- piperidin-1-yl-phenyl)-hydrazine (e)
Thespreguct (28zmQ) is;gbtaingd jaceordipgd theg meshodsof stage 4 @f 97-

Example 1, by,using 715 mg of 35 previous derivative as a starting
Fnte Il s 00 ol

product a

Stage 2: 4-(4-fluoro-phenoxy)-phenylamine

To a solution of 3.02 of the product cobtained in the
previous stage in 50 mL of ethancl are added 14.6 g of
tin chloride hydrate {5 equivalents). The whole is
refluxed for 1 hr. After returning to room temperature,
the medium is poured on ice, basified to a pH cf 10 by
means of a 4 N soda solution and extracted with ethvl
acetate several times. The collected organic phases are
dried on magnesium sulfate, filtered and evaporated
under reduced pressure leading to 2.6 g of the expected
product.

Yield: quantitative

'H NMR {CDCls, 300 MHz) & (ppm): 6.82-7.03 (bulk
aromatic, 6H), 6.71-6.7% (m, 2H)

MS: MH' 204

Stage 3: {4~ {4~-fluoro-phenoxy)-phenyl]-(2-nitro-
phenyl) ~amine

The product (790 mg) 1s obtained according to the
methed of stage 1 of EBxample 4, by using 900 ulL of 2-
fluoro-nitrobenzene and 2.6 g of the product obtained
in the previous stage in the presence of 1.53 g of
potassium tert-butanolate in & mL of DMSC.

Yield: 28%

'H NMR {(CDCl;, 300 MHz) & (ppm): 9.46 (g broad, 1H),
8.25 (&, 1H), 7.42 {t, L1H),



" sodium nitrite in 7 mL of acetic acid leading to the nitroso intermediate

which is reduced by 150 mg of lithium dtiminiun hydride (2 equivalents)
in 7 mL of diethyl ether. 5 Yield: 37% 1H NMR (CDC13, 300 MHz) 5
(ppm): 6.83-7.19 (bulk aromatic, 12H), 3.00 (m, 4H), 1.73 (m, 4H), 1.58
(m, 2H) 10 Stage 7: methyl 5-Bromo-4-{N-(4-(4-fluoro-phenoxy)-
phenyll-N-(2-piperidin-1-yl-phenyl)-
hydrazinocarbonylmethyl)-2-methoxy-benzoate The product (336 mg) is
obt&dinéd adeorditigto the hhehtod Df Staigdls ofrExamrple 1, B using 276 (t,
mg p;f;;he 15 previous hydrazine as a substrate and 243 mg of the acid of
prep@@ as a co-substrate in the presence of 154 mg of EDCI and
7mgo DM P. Yield: 69% 1H NMR (CDC13, 300 MHz) 5 (ppm): 9.35 (s
broﬁ& :1MJT 282798 (d, 1H), 6.73-7.50 (bulk aromatic, 13H), 3.69-4.13

5(3s, 8H), 2.72 (M, 4H), 1.46-1.60 (m,6H) HPLC: 95% MS: MH" 662/664 25
Stage 8, 2-bromo- fqi'll‘a@((é‘ufPMSPctL e0RXY)5 )_-gl_i hyl] -benzene-1,2-
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(2- plperldln -l-yl-phenyl)-hydrazinocarbonylmeth hoxy benzoic
aci@h§dHRloride (5) The product is obtained accordlng to the method of
stagé& € offExainple 2, {BATSing as a.substiate the B0 productiobtainédin the

the preyigus ét@gé’t\o(\fj@ 3 purfication byJeyersggd R@é%&h Faga (?f%ﬁhythe
of a fraction Méocpdlt]ons C18 column, 21.2x150 mm, \iésocratlc e 30%
10 actshittite £ HI0EY% TR, Fow: rate® 15 MIiA Hy& 16Hths 259 9

and-254 al)dollclwed 3813t treatmiéntwitled 1eNsdedchloric acid
solytien, &6 o35
*H NMR (CDCls, 300 MHz} & (ppm): 6.17-7.13 (bulk
aromatic, 12H)
HPLC: 92%
MS: MH' 295

Stage 5: [4-(4~-fluoro-phenoxy)-phenyll-(2-piperidin-I-
yvl-phenyl)-amine

The product (715 mg) is obtained according to the
method of stage 3 of Example 4, by using 635 mg of the
previous derivative as a starting product, 254 uM of
dibromopentane and 905 ul of DIPEA in 4 mlL of toluene.
Yield: 91%

'H NMR (CDCl;, 300 MHz) & (ppm): 6.79-7.26 (bulk
aromatic, 12H), 6.63% {s broad, 1H), 2.84 (m, 4H), 1.74
{m, 4H), 1.6C (m, Z2H)

HPLC: 98%

MS: MH™ 363

Stage 6: N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-
piperidin-Il-yl-phenyl)-hydrazine (e)

The product {275 mg) 18 obtained according to the
method of stage 4 of Example 1, by using 715 mg of the

previous derivative as a starting product and 791 mg of
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the expected product was able to be isolated as a hydrochloride (43 mg).
Estimated yield: 44% MP: 224-231C SElementary analysis calculated for
C33H31BrFN305.1HC1.1H20: C, 56.38; H, 4.88; N, 5.98. Found: C,

56.28; H, 4.91; N, 5.78. HPLC: 98% MS: MW 648/650 10 Example 6:
5-bromo-2-methoxy-4-{N-[2-(4-methoxyphenyl)-
ethyl]-N-(2-piperidin-1-yl-phenyl)-hydrazinocarbonyl- methyl}-benzoic acid
hydrochloride (6) Stage 1: [2-(4-Methoxy-phenyl)-ethyl]-(2-piperidin-I- 15
yl-Benyl-amine-fed gief 2-piperidyzoaniine i 10, silaof RIME atg added:he
L.7amLof 4'“@8%%&%”&@3" %@l@%ﬁ (2 eq“"’e"’.‘éerc‘:ts)? aﬁ‘%zl-o 5%%%;1% 0 °f

1T e} n h=) &
po?assmm carboriate equivalents). The whole is heated

hrd ah# tHEh poutad B iBd ahd Extractedirifi BthytaEetatel The/ ML of
organrie phase rwaghed with a saturated solution of sodium chloride is

drigd opymagpesium sulfate, filtered and evaporated under reduced
pressure. With several silica gel chromatographies of the residue
(peﬁol%eth@?%betro?é@n dtH&ethyl acstRiB) 98/ 355 fnghof thePuik
desirechpraduct were abla to be isolatedi Yield:. 7496 (W NMR (CDC138 (m,
309;MHz) 6 (ppm): 7.17 (d, 2H), 6.99 (m, 2H), 6.86 (m, 2H), 6.66 (m, 2H),
4.77 (s broad, 1H), 30 3.80 (s, 3H), 3.36 (t, 2H), 2.90 (t, 2H), 2.72 (s

broad, 4H), 1.57 (m, 6H) Stage 2:

N-@tagmethomepleryl)-ethyf-Net2pipetididV-1 id=pierfhunrirapihennxy) -
67phenyl] ~-N~- (2~piperidin-1-yl-phenyl)- .

hydrazinocarbonylmethyl }-2-methoxy-benzoate

The ©product (336 mg) is obtained accoxding to the
mehtod of stage 5 of Example 1, by using 275 mg oif the
previous hydrazine as a substrate and 243 mg of the
acid of preparation 2 as a co-substrate in the presence
of 154 mg of EDCI and 27 mg of DMAP.

Yield: 69%

'H NMR (CDCl;, 300 MHz) & (ppm): 92.35 (s broad, 1H),
7.98 (&, 1H), 6.723-7.50 (bulk aromatic, 13H), 3.69-4.13
(3g, 8H), 2.72 (m, 4H), 1.46-1.60 {(m,6H)

HPLC: 95%

MS: MH® 662/664

Stage 8: 5-bromo-4~{N-[4~(4~fluoro~phenoxy)-phenyl]-N-
(2-piperidin~l-yl-phenyl)~hydrazinocarbonylmethyl}-2-
methoxy-benzoic acid hydrochloride (5)

The product ig obtained according toe the method of
gtage 6 of Example 2, by using as a substrate the
product obtained in the previous stage. With a
purification by reversed phase chromateography of a
fraction {conditions: 18 column, 21.2%x150 mim,
isocratic mode 30% acetonitrile/H,0 + 0.05% TFA, flow
rate: 15 mlL/min, wave lengthg 220 and 254 nm) followed

by a treatment with a 1 N hydrochloric acid solution,



The product (160 mg) is obtained according to the method of stage 4 of
Example 1, by using 250 mg of the preggous derivative as a starting
product and 322 mg of sodium nitrite in 3 mL of acetic acid leading to the
5 nitroso intermediate which is reduced by 103 mg of lithium aluminium
hydride (4 equivalents) in 3 mL of tetrahydrofurane with reflux. Yield: 61%
1H NMR (CDC13, 300 MHz) 6 (ppm): 6.80-7.38 (bulk 10 aromatic, 8H)
3.77 (s, 3H) 3.42 (t, 2H) 3.08 (t, 2H), 2.93 (m, 4H,. 1.55-1.70 (m, 6H)
HptﬁéS&%pMéﬁ&&r§%@d§éﬂag%ﬁiW@HB@ to be isoclated as a
5-Bromo-2-methoxy-4- -(2-% -methoxy-
ph%r?%@t%%—%%%ip%irﬁ %y]-phenyl)-hydrazino- carbonylme
thyBsierpdatsiTy sedslutidit 8f 160 mg of the previous compound in 3 mL
of dimethxyforoaniide, are added 164 mg of the acid 20 of preparation 2

5 (1L egpivalents), 104 mg of EDCI(11 equivalents) ppd 72 g of HOBE .o,

(1.1 eﬁ%uivalents . The reaction medium is stirred at room temperature for

30 mimiartt hented-to-#8e for Th30>Fhe fdactfon cfudprodiict is® - 28 -
poutredroh: ic€ angbextfact@d withssthy 25 &cetéte several times. The
collesied orgagic phases are dried on magnesium sulfate, filtered and

ev%PSo_rateI% ugwd8er g%%uced pressure. A first silica gel chromatography of
the residue (pe%r eum ether/ethyl acetate: 95/5, 80/20 and then 50/50)

10 was able to 30 isolate the product which is then purified by reversed
phasexeRDeadegaphy daonditionRs: Kbl caludmy, [21.2415: AHoisptiatiel)

mOQ%ﬁ%??fﬁg iggﬁggg&ﬁéy¥%?-%§%é% FES?%?%F{Hw%arbgnyln
wavelengths : 220 and 254 nm) leading to 90 mg of the desired product
asBeshybspzoic acid hydrochloride (6)
Stage 1: [2-(4-Methoxy-~phenyl)-ethyl]-(2-piperidin-I-
1% yl-phenyl)-amine
To 1 g of 2-piperidincaniline in 10 mL of DMF are added
1.72 mL of 4-methoxyphenethyl c¢hloride (2 equivalents)
and 2.35 g of potassium carbonate (3 eguivalents). The
whole ig heated to 100°C for 60 hrs and then poured on
20 ice and extracted with ethyl acetate. The organic phase
wasghed with a saturated solution of sodium chloride is

dried on magnesium sulfate, filtered and evaporated

under reduced ©pressure. With several silica gel
chromatographies of the residue (petroleum ether,
25 petroleum ether/ethyl acetate: 98/2), 255 mg of the

desired product were able to be isclated.

Yield: 14%

'H NMR {(CDCl,, 300 MEz) & {ppm): 7.17 (d, 2H), 6.99 (m,

2H), 6.86 {(m, 2H), 6.66 (m, 2H), <4£.77 {s broad, 1H),
30 3.80 (s, 3H), 3.36 (t, 2H), 2.%0 (t, 2H), 2.72 (s

breoad, 4H}, 1.57 (m, &H)

Stage 2: N-[2-(4-methoxy-phenyl)-ethyl]-N-(2-piperidin-
l-yl-phenyl)~hydrazine (f)
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68 Yield: 25% 1H NMR (DMSO, 300 MHz) 5 (ppm): 12,15 (s broad, 1H)
11,53 (s, 1H), 8.06 (d, 1H), 7.92 (s, 1H)}7.54 (t, 1H), 7.42 (m, 1H), 7.32

(d, 1H), 7.03 (d, 3H), 6.76 (d, 5 2H), 3.86 and 3.83 (2s, 10H), 3.73 (s, 2H),
3.47 (s, 3H), 2.98 (m, 2H), 2.85 (t, 2H), 1.79 (m, 4H), 1.34 (m, 2H) HPLC:
99% MS: MH' 610/612 10 Stage 4:

5-bromo-2-methoxy-4-{N-[2-(4-met c'xy-phenyl)-
ethyl)-N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonyl- methyl)-benzoic acid
hydraehlopided6)-the preduei{63 mg) iscehtainedas a bydiathigridedsS the

d of st I b te
the BBHEL b e Brouiois age. Vield. ol WP 102-176 € 26°°

Elmé%ﬂﬁé%ﬁkﬁl’ﬁeé%ﬁ CGHBABMNITREMES. PﬁﬁzéZé mg of
54.50¢kh5.80; Ny 6137. FoundnG, 565 ¢+ 15181 ; & GBSl HRLGIP0% the

M%M@IO%/S?ﬁt%Q‘Iﬁé@m%?whlch 13 raeduced by 103 mg of
5brom02metho Fd‘ﬂ-EL 4methox

G PO b o SR BBANE ety dol OF
amd@ydﬁéuhﬁqmﬁal@@r&ageqh reflux.
(4- mg@tl@(y phenyl)-(2-methyl-6-nitro-phenyl)- 30 amine The product (487

maQ),|s jne rdlng od of s of Example 4, hy
usm%] 1018 ilggggé me%hygi nlf\tgg{bg:lzene atﬁc%ﬁw g cé)(f e] BQ (bulk

aromatlc 3.77 {s, 3H), 3.42 [(t, 2H), 3.08 (t,
2H)Y, 2.93 (m, 4H}; 1.55-1.70 {m, 6H)
HPLC: 88%

MS: MH' 326

Stage 3: methyl 5-Bromo~2~methoxy-4-{N-[2- (4-methoxy-
phenyl) -ethyl] ~-N- (2-piperidin-1-yl-phenyl)-hydrazino-
carbonylmethyl }~benzoate

To a solution of 160 mg of the previous compound in
3 mL of dimethylformamide, are added 164 mg of the acid
of preparation 2 (1.1 equivalents), 104 mg of EDCI (1.1
egquivalents} and 73 mg of HOBt (1.1 egquivalents). The
reaction medium 18 stirred at room temperature for
30 min and then heated to 40°C for 1h30. The reaction
crude product is poured on ice and extracted with ethyl
acetate several times. The collected crganic phases are
dried on magnesium sulfate, filtered and evaporated
under reduced pressure. A first gilica gel
chromatography of the residue (petroleum ether/ethyl
acetate: 95/5, 80/20 and then 50/50) was able to

igolate the product which is then purified by reversed
phase chromatography {conditions: C18 column,
21.2x150 mm, isocratic mode 30% acetonitrile/H.0 +

¢.05% TFA, flow rate: 15 mL/min, wavelengths : 220 and
254 nm) leading to 90 mg of the desired product as a
TFA salt.
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methoxyaniline in the presence of 1.16 g of potassium 35 tert-butanolate
in 9 mL of DMSO. 69 Yield: 29% 'H NMR (CDC13, 300 MHz) 6 (ppm):
7.99 (d, 1H), 7.37 (m, 1H), 6.96 (t, 1H), 6.78 (m, 4H), 3.78 (s, 3H), 1.99
(s, 3H) 5 Stage 2: N2-(4-methoxy-phenyl)-3-methyl-benzene-1,2- diamine
The product (428 mg) is obtained according to the method of stage 2 of
Example 1, by using 487 mg of the 10 previous derivative as a starting
product and 2.13 g of tin chloride hydrate in 6 mL of ethanol. Yield: 99%
'H NBEAR (CDE43, 300 MHZz) 6 (ppm) : 6.99 (t, 1H), 6.75 (m, 2H), 6.65 (d,

2H): 6. 34> Q@méH) 337&0(8»413112' 2517&55? '}*) SBPge3 (s broad, 1H),
(4-methoxy- henrﬁe)'éjz methyl-6- p eridi phenyla amine The roduct

(250'mgYis obtai accgm‘ﬁlﬁg té he 2% metﬁo& of stige 3°0F Exdmpfe 4!t
by U8ihg 4254mg of the Hrevidus detivativélas a’st@dingdprodtct, 263 P (d,

of dibromepentane,and; 748 pL of DIREA N 8 mlyef telueneyYield; 46% (o,

H N%/E'R (3%5)%313 300£/| z)g( m) 691(5Z 3|§)H)1 972%5 ?1%:91&97 (m,

N @Hihethoxy phenyl)-N- (2 methyl -6-piperidin- 1-yl-phenyl)-hydrazine (g)
30 ecording to the method of stage 4 of Example 1, the nitroso

|nt%{ eq@te 7 (}IS obtained by extraction with dichloromethane
from the reactlon medium buffered to pH 7 by using 250 mg of the

previous derivative as a
Stage 4: 5-bromo-2-methoxy-4-{N-[2-(4-methoxy-phenyl)-

ethyl] ~-N-(2-piperidin-l-yl-phenyl)-hydrazinocarbonyl-
methyl}-benzoic acid hydrochloride (6)

The product (63 mg} 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
uging as a substrate the product obtained in the
previous stage.

Yield: 8%

MP: 162-176 °C

Elementary analysis calculated for:
CagH3BrN;Os . LHCL . L. 5H,0: ¢, 54.59; H, 5.80; N, 6.37.
Found: C, 54.65; H, 5.31; N, 5.85.

HPLC: 90%

M3: MH® 596/598

Example 7: 5-bromo-2-methoxy—4- [N~ {4-methoxy-phenyl) -
N-{2-methyl-6-piperidin-l-yl-phenyl)-hydrazinocarbonyl-
methyl]-benzoic acid hydrochloride (7}

Stage 1: (4-methoxy-phenyl) - (2-methyl-6-nitro-phenyl)-
amine

The product (487 mg} 1s obtained according to the
method of stage 1 of Example 4, by using 1 g of 2-
fluoro~3-methyl-nitrobenzene and 1.1¢ g of 4-
methoxyaniline in the presence of 1.16 g of potassium

tert-butanolate in 9 ml of DMSC.



starting product and 337 mg of sodium nitrite in 3 mL 35 of acetic acid. A
suspension of 126 mg of lithium 70 aluBinium hydride (4 equivalents) in 3
mL of tetrahydrofurane applied to this intermediate for 1 hr with reflux is
able to lead to 129 mg of hydrazine after purification. 5 Yield: 49% MS:
MH+ 312 Stage 5: methyl 5-bromo-2-methoxy-4-(N-(4-methoxy-
phenyl)-N-(2-methyl-6-piperidin-l-yl-phenyl)-hydrazino- 10
carbonylmethyll-benzoate (7a) To a solution of 129 mg of the acid
obtaineddiin preparation 2 (1.1 equivalents) in 4 mL of dichloromethane

are.adged 1084t of thigayl.ehloride (33squivalgntsyand d:drop-pfay  (q,

dimethylformamide. The 15 whole is stirred for 1 hr at rﬁ%m temperature
andHen 2vaBordted thder fedlitedBreddire. Fo fiie tHereby obtained (S

acidhloride, taken up in 4 mL of toluene, are successively added a
5 solution of 129 mg of the previous hydrazine in 3 mL of toluene and 65 pL

of 20 triethyJamine (1.1 equivalents). The medium,is heated gvernightto, .,
40%%3‘?%%%’1 after rézkturi%nén oEri(%grﬁ e%ﬁléfgt}ljj%, ﬁly%%@%e %ﬁﬁgne 1,2
extfdci®d Mith ethyl acetate several times. The collected organic phases

arermasheeasitic water daegon magnesiina suktate, flleredZmandto  the
evapqrated %@9%1{%%1%099 RIgs Smﬁ% OPEa'%‘?{d &%ﬁ'ﬁge JSRUGIeA Y e
reversed phase chromatography (conditions : C18 column, 21.2x150 mm,

10 isoBFeftit 1bde JS5% G etoffirAeIH20% 610595 FAL oW Tated*d 13- 13 9 of
. mlfmin, ardvelenithsy 226 andi2b4nm)). legdirg 102:3011.10 mg of the
expecied preduct as a TFA salt. Yield: 37% 1H NMR (CDC13, 300 MHz) 6

(pm}:{]):m%\azzész( S}'t)%ﬁ%a}d’z,l(l)_"mz) & {ppm): 6.99 (t, 1H), 6.75 {(m,

2H}, 6.65 (d, 2H}, 6.52
15 {m, 2H}, 3.74 (s, 3H), 2.17 (s, 3H)

Stage 3: (4-methoxy-phenyl)- (2-methyl-6-piperidin-1-yl-

phenyl)-amine

The product (250 mg) 1s obtained according to the
20 method of stage 3 of Example 4, by using 425 mg of the

previous derivative as a starting product, 253 ulL of

dibromopentane and 778 uL of DIPEA in 8 mL of toluene.

Yield: 45%

'H NMR (CDCl;, 200 MHz) & (ppm): 6.95 {(m, 3H), 6.78 (m,
25 2H)Y, 6.67 f(m, 2K), 3.77 (s, 3H), 2.73 {(m, 4H), 2.10 (s,

3¥;, 1.59 {m, 6H)

Stage 4: N-(4-methoxy-phenyl}-N-{(Z-methyl-6-piperidin-
1l-yl-phenyl)-hydrazine (g)

30 According to the method of stage 4 of Example 1, the
nitroso intermediate (270 mg) is obtained by extraction
with dichloromethane from the reaction medium buffered
to pH 7 by using 250 mg of the previous derivative as a
starting product and 337 mg of sodium nitrite in 3 mkL

35 of acetic acid. A suspension of 126 mg of lithium
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11.121s, 1H), 7.98 (s, IH), 7.51 (m, 2H), 7.36 (d, 1H), 7.13 (s, 1H), 6.79
(d, 2H), 6.56 (d, 2H), 4.03 (m, 71 2H), B89 (s, 6H), 3.75 (s, 3H), 3.42 (m,
3H), 3.06 (m, 1H), 2.26 (s, 3H), 1.79-2.01 (m, 5H), 1,50 (m, 1H) HPLC:
93% MS: MH" 596/598 5 Stage 6:
5-bromo-2-methoxy-4-(N-(4-methoxy-phenyl)-N-
(2-methyl-6-piperidin-l-yl-phenyl)-hydrazinocarbonyl- methyl]-benzoic acid
hydrochloride (7) The product (61 mg) is obtained as a hydrochloride 10
aceardingrtinthie methodiafstage 6 of Example 2Z:1bysusingias a ssibstrate of
thet%@?é{'ﬁ%%%%ﬁ%thngﬁelVé%usc%aQ%i\é'e'gﬁ§é¥%é\é@é 25-488C, 4.
15 Elementary analysis calCulated for_ C29H32BrN305.1HC1.1.75H20: C,
53555, 586 16.46. Foth: EC53128 H, 599, %.12. HPLCP 180967
MS: MY 582584 20cExample 8:
5-bromps2-methoxy-4-[N-(4-methoxy-benzyl)-
N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonylmethyl]- benzoic acid
hy thifide Stage 1: (4-methoxy-benzyl)-(2-piperidin-I-yl-phenyl)- 25
amine The product (644 mg) is obtained according to the method of stage
1 of Exgenpie 3mby asing 1 g of 2= pinesisinoan eeRP2 PLIGF- (4-methoxy-
4-m%thox3_{ el yIQLomiﬁjE &1; gquivaler#s%ﬂg_ ql_116__ f po _§Lllm& .
ca oﬁ%e?zr}go(eqtﬁ\?aeﬁ’ts) |%n PR of D I—H\r}feld%ff%ﬁ)y&a}s yarazino
carbonylmethyl] -benzoate (7a)
To a solution of %29 mg of the acid obtained in
preparation 2 (1.1 equivalents) in 4 ml of
dichloromethane are added 100 uL of thionyl chloride
(3.3 equivalents) and 1 drop of dimethylformamide. The
whole is stirred for 1 hr at room temperature and then
evaporated under reduced pressure. To the thereby
obtained acid chloride, taken up in 4 mL of toluene,
are succeggively added a solution of 129 mg of the
previcug hydrazine in 3 mL of toluene and 65 plL of
triethylamine (1.1 eqguivalents). The medium is heated
overnight to 40°C and then after returning to room
Cemparature, hydrelyzed and extracted with ethyl
acetate several times. The collected organic phases are
washed with water, dried on magnesium sulfate, filtered
and evaporated under reduced pregsure. The obtained
regidue is purified by reversgsed phase chromatography
{conditions : <18 column, 21.2x150 mm, isocratic mode
35% acetonitrile/H.0 + 0.05% TFA, flow rates
15 mL/min, wavelengths : 220 and 254 nm} leading to
11¢ mg of the expected product as a TFA salt.
Yield: 37%
'H NMR (CDCl;, 300 MHz) & (ppm): 12.52 (s broad, 1H)},
11.12 {s, 1H), 7.98 (s, 1H), 7.51 {m, 2H), 7.35 (d,
"y, 7.13 {s, 1H), &.79 {d, 2H), 6.56 {d, zH), 4.03 (m,



iH NMR (CDC13, 300 MHz) 5 (ppm) : 7.42 (d, 2H), 7.11 (m, 2H), 7.01 (d,
2H) , 6.81 (td, 1H), 6.75 (dd, 1H), 4.41 1§, 2H), 3.88 (s, 3H), 2.99 (s

broad, 4H), 1.82 (m, 6H) 35 HPLC: 100% 72 MS: MH' 297 Stage 2:
N-(4-Methoxy-benzyl)-N-(2-piperidin-l-yl- phenyl)-hydrazine (h) 5 The
product (275 mg) is obtained according to the method of stage 4 of
Example 1, by using 290 mg of the previous derivative as a starting

product and 392 mg of sodium nitrite in 3 mL of acetic acid leading to the
nitrpE0 nterrmediate which,is Feddced:hy 140 mg ot 20 lithjuBluminiod {(m,

hydride (4,equivalents) in 4 mL of = tefrahydrofygane with reflex. Yigld:
90% 1H NMRD(CDC513, 300 MHZ) 6 (ppm) : 7.23 (m, 2HJ, 7.10 (m, 1H),
7.00%hY, 3H)° 6.87 (m, 2H), 4.47 (s, 2H), 3.82 (s, 15 3H), 3.10 (m, 4H),
1.59sL:. 77 56H)Y BPEC: 96% MS: MH+ 312 Stage 3: methyl
5 5-bromo-2-methoxy-4-(N-(4-methoxy- 20

bengyl)-N-(2-piperidin-1-yl-phenyl)- hydrazinocgrbonylmethyll-benzoat
Threyg‘f’)(?deuc% is obtgdﬁ%ﬂoéjc%%ﬁé 'fg ¥ﬁ ﬁ?g_fh?% cf S éeggekgﬁ@rgﬁwn ee“?,_N_
by dSngerBLHylofRhe aEikren plepataftdre R aht-Hsise of fnempbony 1 -
chlgide: i thebenm presenge Df ardrap ot plimethydorpramide for forming the
acid.chloride and 150 of the previo jnein the p :
uL o?teriel%gf(%%ﬁ%g for{%](?us{#l)g. \}\%th ég %%%%’?on %% reh?/eriggg géags%g%lde

10 chidfitftsgraihy t(%on’ﬂ]i’t?ong‘.eéi@@olﬁ’rgn,sé‘f@ﬂ% i, idoerdttlfote ©Y
30 35¥%mgcetonitrite/ H20bis0 058 TR dlovwratetts mldivig ined «in  the

Waigglgpgg’@é 2g9aaé1g_254 nm) 80 mg of the expected
Yield: 53%
MP: 155-168°C
15 Elementary analysis calculated for
CooHasBrN,05. 1HCL.1.75H,0: C, 53.55; H, 5.66; N, 6.46.
Found: C, 53.28; H, 5.69; N, 6.12.
HPLC: 100%
MS: MH® 582/584
20
Example 8: 5-bromo-2-methoxy-4~ [N~ (4-methoxy-benzyl)} -
N- (2~piperidin-l1-yl-phenyl)~hydrazinocarbonylmethyl] -
benzoic acid hydrochloride (8)
Stage 1: (4-methoxy-benzyl)-(2-piperidin-1-yl-phenyl)}-
25 amine
The product (644 mg) 1s cobtained according to the
method of stage 1 of Example 3, by using 1 g of 2-
piperidincaniline, 982 uL of 4-methoxybenzyl bromide
(1.2 equivalentsg) and 1.6 g of potaseium carbcnate (2
30  eqguivalents) in 10 wmL of DMF.
Yield: 40%
‘"B NMR (CDCl;, 300 MHz) & (ppm): 7.42 {d, 2H), 7.11 (m,
2H), 7.01 {d, 2H), &.81 (td, 1H), 6.75 {(dd, 1H}, 4.41
(s, 2H), 3.88 (s, 3H), 2.99 (s broad, 4H}, 1.82 {(m, 6H)
35 HPLC: 100%



product was able to be isolated as a TFA salt. Yield: 23% 1H NMR
(CDC13, 300 MHz) 6 (ppm): 11.90 (s b¥dad), 10.57 35 (s, 1H), 8.13 (d,
1H), 7.87 (s, 1H), 7.63 (t, 1H), 7.48 73 (t, 1H), 7.34 (d, 1H), 7.12 (d, 2H),
6.76 (m, 3H), 4.47 (m, 2H), 3.89 (m, 1H), 3.78, 3.86 and 3.89 (3s, 9H),
3.64 (s, 2H), 2.95-3.15 (m, 3H), 1.93 and 2.09 (2m, 5H), 1.49 (m, 1H) 5
HPLC: 930 MS: MH" 596/598 Stage 4:
5-bromo-2-methoxy-4-[N-(4-methoxy-benzyl)-N-
(2-piperidin-12@-phenyl)-hydrazinocarbonylmethyl)- 10 benzoic acid
hydrochloride (8) The product (36 mg) is obtained as a hydrochloride

accordln to the method of stage 6 of Exam Ie 2 by, using as a_substrate
e rBRtCe b BT FREVITR SrAdS A5 (7 A BRI AR LA 471 C
Elerkentzd) abatdsis catculatbd for C29H328rN30 .1HC1.1.75H20: C,

5 ngﬁﬁg ér@@w %ét/% 81@;5%@;# Ci83.22hth 9B Na2:84rAFPLGS  the
0 xample

5- bromo-ﬁl‘}-ﬂ[l\cf cyc%ﬁexyl eﬁ%ﬁfr\}j-%f L, by using 290 mg of the

p|pléréhﬁl@lyﬁpﬁéﬁyly-ﬁyémlrﬁﬁ:aﬁbcﬁﬁﬁfﬁém REiethoybeioica of

acigdwdtechioridei(® Staged:ml. of acetic acid leading to the

(4-guclohexy (:;Baccor S dri'g%’h )c%m'QS F\Scﬂ[%ﬁiﬁc @20@&3 S of

obtaine g to the metho of stage 1 of Exam using 4
10 pL%%?hf-IH@roeifﬁfﬁﬁﬁéﬁiéﬂe}éﬁéIP&%f4%yc%ﬁékylaa%ﬂ?ﬁ%% SG%e mL of
presencelof 683 g af potassiunr sgittutanolate in 4 mL of DMSO.

Yield: 90%

'H NMR (CDCl,;, 300 MHz) & (ppm): 7.23 (m, 2H), 7.10 (m,

1H), 7.00 {(m, 3H), 6.87 {m, 2H), 4.47 (s, Z2H), 2.82 (s,
15  3H), 3.1¢ (m, 4H), 1.59-1.77 (m, 6H)

HPLC: 96%

MS: MH' 312

Stage 3: methyl 5-bromo-2-methoxy-4~ [N~ {4-methoxy-
20 bengyl})-N-(2-piperidin-l-yvl-phenyl)-
hydrazinocarbonylmethyl]-benzoate
The product i1s obtained according to the method of
stage 5 of Example 7, by using 161 mg of the acid of
preparation 2 and 116 nL of thionyl c¢hloride in the
25  presence of a drop of dimethylformamide for forming the
acid c¢hloride and 150 mg of the previcus hydrazine in
the presence of 74 ulL of triethylamine for coupling.
With a purification by reversed phase chromatography
{conditions: Cl18 column, 21.2x1%0 mm, 1socratic mode
30  35% acetonitrile/H.0 + 0.05% TFA, flow rate: 15 mL/min,
wavelengths: 220 and 254 nm) 80 mg of the expected
product wasg able to be isclated as a TFA salt.
Yield: 23%
'H NMR (CDCls, 300 MHz) & (ppm): 11.90 (s broad), 10.57
35 (g, 1H), 8.13 (4, iH}, 7.87 (g, 1H), 7.83 (t, 1H}, 7.48



" Yield: 25% i H NMR (CDC13, 300 MHz) 5 (ppm) : 9.47 (s broad, 1H) 8.19

(d, 1H), 7.71 (d, 1H), 7.45 (t, 1H), 7.34 ({31H), 74 7.10-7.24 (m, 3H), 6.71

(t, 1H), 2.53 (m, 1H), 1.35- 1.95 (2m, 10H) HPLC: 87% MS: MH" 297 5

Stage 2: N-(4-cyclohexyl-phenyl)-benzene-1,2-diamine The product (154

mg) is obtained according to the method of stage 2 of Example 1, by

using 280 mg of the previous derivative as starting product and 1.07 g of

10 tin chloride hydrate in 4 mL of ethanol. Yield: 61% 'H NMR (CDC13,

300(MHZz) d}(ppm) B195-7,12. fh, 4H) 18268-6,82Hn, 414), 2240 €m, TH), 4.47

(rcytiohosy ohan (Cooipen Ay phényi) amine 30 The produgt. o
-cyclohexyl-phenyl)-(2-piperidin-1-yl- phen c%—amlne e produc

(398 m1§) is'Sbtaif 'ac@dr%%“gBto]tﬁe f% tho¥ of stage 3 of'a%gan?m@ 2, byP™

usidgi700 ing Bf the, ptédeding derivative as a starting product, 357 pL of

sdibemepentage and 1.1 mL of DIPEA in 10 mL of toluene. Yield: 45% 25

10

i5

20

25

30

1H :Rl\g 98%’%' %(%%'MHZ) 6 (ppm): 7.30 (m,1H), 7.05-7.16 (m, 5H),
6.9]\’74\%\4 1I—§:D6. (t, ), 6.64 (s broad, 1H), 2.82 (m, 4H), 2.45 (m, 1H),
1.35-1.90 (m, 16H) Stage 4: N-(4-Cyclohexyl-phenyl)-N-(2-piperidin-1-yl-
30 pheryd)-aydrazined Hokite-prate ch@o ) ifohtanestdecopdibgda #19 —N-
metpod,, 0f.5298 4 01 E¥aMPIecly ) usipa 200 M8 XL M@ ny Ime thy 17 -
benzoic acid hydrochloride (8)
The product (36 mg) 1s -cbtained as a hydrochloride
according to the method of stage &6 of Example 2, by
using as a substrate the product obtained in the
previocus stage.
Yield: 43%
MP: 140-171 °C
Elementary analysig calculated for
CogHysBrN,0s.1HC1.1.75H,0: C, 53.55; H, 5.66; N, 5. 46.
Found: C, 53.52; H, 5.58; N, 5.97. |
HPLC: 98%
MS: MH' 582/584

Example 9: 5-bromo-4- [N-{4-cyclohexyl-phenyl)-N-(2-
piperidin-i-yl-phenyl)-hydrazinocarbonylmethyl] -2-
methoxy-benzoic acid hydrochloride (8)

Stage 1: (4-cyclohexyl-phenyl)-(2-nitro-phenyl)-amine
The product (280 mg; is obtained according to the
method of stage 1 of Example 4, by using 400 ul of 2-
fluoro-nitrobenzene and 1 g of 4-cyclohexylaniline in
the presence of 683 mg of potassium tert-butanclate in
4 mL of DMSO.

Yield: 25%

'H NMR (CDCl;, 300 MHz) & (ppm): 9.47 (s broad, 1H),
8.19 (4, 1H}, 7.71 {4, 1B}, 7.45 {t, 1H), 7.34 (t, 1H),
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preceding derivative as starting product and 240 mg of sodium nitrite in 3
mL of acetic acid leading to the 35 nitré&b intermediate which is reduced
by 181 mg of 75 lithium hydride and aluminium (8 equivalents) in 3 mL of
tetrahydrofurane in reflux. Yield: 38% 'H NMR (CDC13, 300 MHz) 6
(ppm): 6.75-7.25 (bulk 5 aromatic, 8H), 4.75 (s broad), 2.97 (m, 4H), 2.42
(m, 1H), 1.25-1.90 (bulk aliphatic, 16H) MS: MH" 350 Stage 5: methyl
5-bromo-4-(N-(4-cyclohexyl-phenyl)-N- 10

(2-pipeoidin- 4/l-phenydhydrazina.cathonyirmethylk2s methexy-banzoate 35 -
The pk_ra%du(qnhs op_@med according to the method of stage 3 in Example 6,
by using 70 mg of the previous hydrazine and 67 mg of the acid of the
pré‘b%?gror?é’fn 15 the presence of 42 mg of EDCI and 30 mg of HOBt in
3 mils :ofdlimethylformamide. With a purification by reversed phase
chromatography (conditions : 018 column, 21.2x150 mm, isocratic mode

SO(V aceto |tr|I§/HI%0 5 TFA fl wraEF 5 mL/mln W%vecgen%hs
angez 25 kv mgoo ‘?ﬁ:é’ exBeéete p)ro Uctwere amé i

iso’F’éI@d asrpTRAtsalt! Niélomalv HPLCPYZ%MS: Mide684/6386 250 the

SHMEt@dabBHn@%b@%@%cwﬁom&@%pm@nn)NHQ using 280 mg of the

plperldln 1 enyl)-h drazmocarb n eth [I-2- methoxy-benzoic, acid

hygrochﬁorl e (gi) 11;/)\, )éoaﬁct %aé ob gv (géa tyd%rloilcz)lrlc(lf}efgg

ac*édfﬁlrf"g}%%C%ﬁé@ﬁe%@%%‘f‘adél6 ‘bf‘E&a%léfEh@\ljlq}smg as a substrate
thevaktaiedsareduct from the

H NMR {CDCl,, 300 MHz) & (ppm): 6.95-7.12 (m, 4H),
5.68-6.82 (m, 4H}), 2.40 (m, 1H}), 1.40 and 1.80 (2m,
1OH}

HPLC: 91%

MS: MH' 267

Stage 3: (4-cyclohexyl-phenyl)- (2-piperidin-1-y1-
phenyl)-amine

The product (395 mg}) 1is obtained according to the
method of stage 3 of Example 4, by using 700 mg of the
preceding derivative as a starting product, 357 ulL of
dibromopentane and 1.1 mi of DIPEA in 10 mL of toluene.
Yield: 45%

‘H NMR (CDCl;, 300 MHz) & (ppm): 7.30 (m,1H), 7.05-7.16
{m, 5H), 6.97 (&, 1H}, 6.80 (&, 1H), 6.64 (g broad,
1B}, 2.82 (m, 4H}, 2.45 {m, 1H), 1.35~1.90 {(m, 16H)

Stage 4: N-{d-Cyclohexyl-phenyl)-N-(2-piperidin-1-yi-
phenyl)-hydrazine (i)

The product (80 mg) is cobtained according to the method
of stage 4 of Example 1, by usging 200 mg of the
preceding derivative as gtarting product and 240 mg of
godium nitrite in 3 wl of acetic acid leading to the

nitrosc intermediate which is reduced by 181 mg of



previous stage. Yield: 68% MP: 163-181C 76 Elementary analysis
calculated for C33H38BrN304.1HC1.0/35H20: C, 59.11; H, 6.09; N, 6.

27. Found: C, 59.23; H, 6.25; N, 6.03. HPLC: 93% 5 MS: MH" 620/622
Example 10: 5-bromo-2-methoxy-4-[N-(2-methyl-6-
piperidin-I-yl-phenyl)-N-(4-trifluoromethoxy-phenyl)-
hydrazinocarbonylmethyl]-benzoic acid hydrochloride 10 (10) Stage 1:
(2-methyl-6-nitro-pheaayl)-(4-trifluoromethoxy- phenyl)-amine The product
(1.92 ghisebtainad asa hygfochlatitgen &eeording derthie aethed: pf stages mL
1 oégxggkplreaﬁ by. ke using 1.g of 2-fluoro-3-methyl-nitrobenzene and

1.3 mL of 4-tri H [

potas&ilith tetButanolate in 10 mL of DMSO. Yield: 950 'H NMR (CDC13,
300IVHXME (p@iRc8.19 (sAroad)/H20 7.97 (d{dbh)) 7.456(d7 3HY,. 230 (fhulk

-triflboromethoxy-aniline in the presence of 1.16 g of

5 3HL,6:74 (4, 2H) g 114S7,3H) HPLG R0 MS: MH' 813 2B.5tage 25 (x,

10
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30

3-metEyI-.N2- 4-trif|uorome5§?ax -phen I% benzene:-l,2-diamine The
prodd ¢ %)P’CW%

Ex&mpldl, by Bi8ing 1.92 g of the preceding derivative as a starting
product and 6.94 g 30 of tin chloride hydrate in 25 mL of ethanol. Yield:

2% MENMR (GG S00MHZ).8 (PAm) -0 (1, 38183 Mineny1) -n-

t (9b1%mg) is"Shtafie ¢ the h&thod of stage 2 of

(2-piperidin-1-yl-~phenyl)-hydrazino carbonylmethyl]-2-
methoxy-benzoate

The product is obtained according to the method of
gtage 3 in Example 6, by ﬁsing 70 mg of the previcus
hydrazine and 67 mg cf the acid of the preparation 2 in
the presence of 42 mg of EDCI and 30 mg of HCBt in 3 mL

of dimethvlformamide. With a purification by reversed

phase chromatography (conditicns : C18 column,
21.2x150 mm, isccratic mode 50% acetonitrile/H,0 +

0.05% TFA, flow rate : 15 mL/min, wavelengths : 220 and
254 nm) 32 mg of the expected product were able to be
igclated as a TFA salt.

Yield: 21%

HELC: 93%

MS: MH' 634/636

Stage 6: 5-bromo-4-[N-(4-cyclohexyl-phenyl) —-N- (2~
piperidin-~l-yl-phenyl)-hydrazinocarbonylmethyl] -2~
methoxy-benzoic acid hydrochloride (9)

The product (22 mg) i obtained as a hydrochloride
according to the method of stags 6 of Example 2, Dby
using as a substrate the obtained product £from the
previous stage.

Yield: 68%

MP: 163-181°C
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2H) , 6.53 (d, 2H) , 5.10 (s broad, 1H) , 3.99 (s broad, 2H), 2.18 (s, 3H)
35 HPLC: 90% 77 MS: MW 283 Stage’3:
(2-methyl-6-piperidin-I-yl-phenyl)-(4- trifluoromethoxy-phenyl)-amine 5
The product (890 mg) is obtained according to the method of stage 3 in
Example 4, by using 900 mg of the preceding derivative as starting
product, 433 pL of dibromopentane and 1.3 mL of DIPEA in 15 mL of
toluene. Yield: 79% 10 1H NMR (CDC13, 300 MHz) 6 (ppm) : 7.04 (m,

3HY ] éu85n(dk 12H 16206/ 6d, 2 H)a b8l @trdad oiH), 2.72 (m, 4H), .~, 2.11
(5, BHih, 1e6u(®, BHICHPLC: 96% M$: MH535% 15:8tage 4, w, 6. 27.
N-(2-methyl-6-piperidin-1-yl-phenyl)-N-(4-

triffUgFSiéthoxy- %e%%-r%drézﬁé i) Fhe$rlduct (270 mg) -
cortahtinatéddy the starting amine - is obtained according to stage 4 of
Examplerdt; 23y esing 450 mg of the preceding derivative as a starting
product and 514 mg of sodium nitrite in 4 mL of acetic acid leading to the
nitroso intermediate which is reduced by 355 mg of lithium aluminium
hy&@F@ERa SqhR/alemByrme n -srehanydrdiutind svithe oBiréfgx.
Espmatad vietd: P394 MhaMH 366-Stagehi flirtbylome thoxy-phenyl) -

5- Az 3T, B 16580204 ¢ aci ro i
pi&%%?%ﬁgg%éﬁééﬁ%%ﬁe%l%gy-phenyl)- cid hydrochloride

hydrja‘}'nocarbonylmethyll-benzoate The product is obtained according to

phenyl)} ~amine
The product (1.%2 g} 1s cbktained as a hydrochloride
according to the method of stage 1 of Example 4, by
uging 1 g of 2-fluoro-3-methyl-nitrobenzene and 1.3 mL
of 4~trifluoromethoxy-aniline in the presence of 1.1i6 g
of potassium tert-butanoiate in 10 mL of DMSOC.

Yield: 95%

'H NMR {CDCl,, 360 MHz) & {ppm}): 8.19 {s Dbroad),
7.97 (d, 1H), 7.4% (d, 1H), 7.10 {(m, 3H), &.74 (4, 2H),
2. 11 (s, 3H)

HPLC: 75%

MS: MH" 313

Stage 2: 3-methyl-N°’-(4-trifluoromethoxy-phenyl) -
benzene-1,2-diamine

The product (901 mg) is obtained according to the
method of stage 2 of Example 1, by using 1.92 g of the
preceding derivative as a starting product and 6.94 g
of tin chloride hydrate in 25 wmlL of ethancl.

Yield: 52%

‘H NMR (CDCls, 200 MHz) & (ppm): 7.07 {(m, 3H), 6.73 (m,
2H}, 6.53 {4, 2H), 5.10 (s broad, 1H), 2.99 (s broad,
2H), 2.18 (s, 3H)

HPLC: 90%



stage 3 of Example 6, by using 400 mg of the preceding hydrazine and
365 mg of the acid of preparation 2 in 35/the presence of 231 mg of EDCI
and 163 mg of HOBt in 78 4 mL of dimethylformamide. With purification
by reversed phase chromatography (conditions: C18 column, 21.2x150
mm, isocratic mode 35% acetonitrile/H20 + 0.05% TFA, flow rate :
15mL/min, wavelengths : 220 and 5 254 nm) it was possible to isolate 260
mg of the expected product as a TFA salt. Yield: 36% 1H NMR (CDC13,
300 HHEES (pEm) : 12,26 (s broad, 1H) 11,42 (s, 1H), 7.94 (s, 1H), 7.50
(m, 3H), 7.09 (m, 10 3H), 6.62 (d, 2H), 4.02 (m, 2H), 3.87 (s, 6H), 3.60

(m, 1H), 2H), 3.15 (m, 1H), 2,24 (s, 3H), 2.14 (m, _1H), 1.79-1.94 (m, 4H),
1.55':(%%%%-"4#16%"@%&3)&3?“ B éé’z‘“ﬁ“@’éﬁ%ﬁz)éeé‘.y%)l - (4=
5-bEerhbl2ameRethexK-Cherri)-tapibeddin-

5 1-yrphenybNndtrifluaremeathoxy-phenyrhydidzino-according to the
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carbonylmethyl]-benzoic acid hydrochlqride, (10) The product (166 mq) is
o L A 50 AR B 1 n S RAT T S b the
Exafpledibg usifig bised dulsstrate i prddtieBobEdined it the dprévisds of
stageb Yieldie2% MR: 3281 Ci(decampoesitionp2h Elementary. analysisluene .
ca@ggﬁg_ foy £29H29BrF3N305. 1HC1. 1H20: C, 50.41; H, 4.67; N, 6.08.

Foyn : C,'50.0§; H, 4.68; N, 5.82. HPLC: 96% MS: MHO 636/638 30
H NMR (CDCl;, 300 MHz) & (ppm): 7.04 (m, 3H), 6.95 (d,

2H), 6.66 (d, 2H), 6.19 (8 broad, 1iH), 2.72 {m, 4H), =

2.11 (s, 23H), 1.56 {(m, 6H)
HPLC: S6%
MS: MH' 351

Stage 4: N-(2-methyl-6-piperidin-l-yl-phenyl}-N- (4~
trifluoromethoxy-phenyl)-hydrazine (7)

The product (270 mg) - contaminated by the starting
amine - 1g obtained according to stage 4 of Example 1,
by using 450 mg of the preceding derivative as a
starting product and 514 mg of scodium nritrite in 4 mb
of acetic acid leading to the nitrosc intermediate
which ig reduced by 355 mg of lithium aluminium hydride
(8 equivalents}) in 4 wmL of tetrahydrofurane with
reflux.

Estimated vield: 23%

MS: MH™ 366

Stage 5: methyl 5-bromo-2-methoxy-4-[N- (2-methyl-6-
piperidin-l-yl-phenyl)-N-(4-trifluoromethoxy-phenyl}-
hydrazinocarbonylmethyl] ~benzoate

The product is c¢btained according to the method of
stage 3 of Example 6, by using 400 mg of the preceding
hydrazine and 365 mg of the acid of preparation 2 in
the presence of 231 mg of EDCI and 163 mg of HOBt in
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Example 11: 5-bromo-2-methoxy-4-[N-(4'-methoxy-
biphenyl-4-yl)-N-(2-piperidin-1-yl-phenyl-hydrazino-

carbonylmethyl]-benzoic acid hydrochloride (11) Stage 1.:
(4-bromo-phenyl)-(2-nitro-phenyl)-amine 79 The product (6.49 g) is

obtained according to the method of stage 1 of Example 4, by using 3.73
mL of 2- fluoro-nitrobenzene and 7.31 g of 4-bromoaniline in the

presence of 6.36 g of potassium tert-butanolate in 5 120 mL of DMSO.
Yieldmé2% ¢ NMR(EDICAB] S00MEERS (ppi)t10.38sbidadatH)yn by

8.1k dbDa7 sk dd 2k /o3& o didphd 7 (Ec3Hh 1 683 . 1H1X0 HBLGhn
99%MS MH 293/295, Staae 2. N-(4- bro no- ph pyl) benzene 1 2](1:1 2@33)(9
sta

The proéuct (57T mgq) is Sbtahed accon ng to e 15 method o
of ExambleTT Aoy dsing 728 Hg of thenpravidus dervativaasizestarting? and
prqotug:t anfh 2.78tg of:din chlosdehydratedn 7 mbacfethanelp Yield: 88% +he

L NR(CRCIR, 0N 2 o) oLl (0 2 105 (. 2020

1H) HPLC: 97% MS: MH' 263/265 Stage 3:
(4-bi6rhE- ph?e%yl) -(2-piperidin-1-yl-phenyl)- 25 amine The product (1.03 g)
is Obtainsd apcedding ta the methodsof gtage 3 ofLExamplesA bywsihg 1H) ,

1. ?ﬁg@ﬁthesprey@ys dqu\é%tlvq as aﬁ@rtln%prgguc@ l#) of v 49 (m,
dibromopentane and 2.1 mL of DIPEA in 13 mL_of tolugne 30 Y|eId 61%(

1HRMR (CHE157306 MHz)'s (Gpri7.38 (m, 2H5,7 8(m -0 (m,

1H), 3.3%.(m, 2H), 3.15 (m, 1H), 2.24 (s, 3H) 2.14 (m,
1H), 1.79-1.94 {(m, 4H}, 1.52 {(m, 1H)

HPLC: 95%

MS: MH® 650/652

Stage 6: 5-bromo-Z-methoxy-4- [N-{(2-methyl-6-piperidin-
I-yIl-phenyl)}-N-({4-trifluoromethoxy-phenyl)-hydrazino-
carbonyImethyl]-benzoic acid hydrochloride (10)

The product (166 mg) 1is obtalned as a hydrochloride
according to the method of stage 6 of Example 2, by
ugling asg a substrate the product obtained in  the
previous stage.

Yield: &2%

MP: 128 °C (decomposition)

Elementary analyvsis calculated for
CooHooBrF3N-0: . 1HCL . 1H,0: ¢, 5C.41; H, 4.67; N, 6.08.
Found: C, 50.02; H, 4.68; N, 5.82.

HPLC: 96%

MS: MH™ 636/638

Example 11: 5-bromo-2-methoxy-4-[N-(4'-methoxy-
biphenyl-4-y1)-N-{2-piperidin-l-yl-phenyl)-hydrazino-
carbonylmethyl] -benzoic acid hydrochloride (11)

Stage 1: (4-bromo-phenyl)-(2-nitro-phenyl)-amine
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1H), 7.01-7.10 (m, 4H), 6.89 (m, 1H), 6.56 (s broad, 1H), 2.82 (t, 4H),
1.57-1.74 (m, 6H) HPLC: 100% 35 MSIMH' 331/33 80 Stage 4:
(4'-methoxy-biphenyl-4-yl)-(2-piperidin-1-yl- phenyl)-amine To a solution of
554 mg of the brominated derivative 5 obtained previously in 14 mL of a
50:50 methanol /toluene mixture are successively added 380 mg of
phenylboronic acid (1.5 equivalents), 96 mg of palladium tetrakis (0.05
equivalents), 212 mg of lithium chloride (3 equivalents) and 4.17 mL of a
10rhenolarsdlution of €atctumgparbosatelfeiwhdle screfluxeddor 2drsthe

Thﬁé@@&ﬂ%ﬁr@@a{g@dqﬂ& %&%ﬁ?ﬁewﬁh efhyl aceta %e.vpgalggtm@g 2~
the _collected organic phases are washed with watgéif%gl& then dried on

mATES T SUIfAR HitaratFafd L5  evdpdtated dhic Geed pragsdre. he
Therststaines resfdué is3purified dY silica: gels elromarygrapht@etrbidim in
ethercand then petegleum ether/ethyl acetate: 99/1) leading to 260 mg of
theyie cted product. 20 Yield: 43% 1H NMR (CDC13, 300 MHz) 6
(pr1)m§ 53 (M, 4H) 7.38 (dd, 1H), 7.25 (m, 2H), 7.12 (dd, 1H), 6.97-7.10
(m, H3MJ18 88 S, 1), 8976 (¥BFdad® LHPEE86 (s?3FF 287 Rraqy. 1H),
1.%2-14/8(am, GH) 25 HPLC: @0%2NS; MH'3359(Btages:, 7.17 (t, 3H),
N-gél_'-grietpggy-ﬂgqhenyIA-yl)-N-(2-piperidin-|- yl-phenyl)-hydrazine (k) 30
The product (141'mg) is obtained according to the method of stage 4 of
Exantpte 1° By using 203 mg of the

M8: MH' 293/295 e

Stage 2: N-{4-bromo-phenyl)-benzene-1,2-diamine

The product (5371 mg) 1s obtained according to the
method of stage 2 of Example 1, by using 723 mg of the
previous derivative as a starting product and 2.78 g of
tin chioride hydrate in 7 mlL of ethanol.

Yield: 88%

"H NMR (CDCls, 300 MHz) & (ppm): 7.26 {(d, 2H), 7.05 (m,
2H), 6.78 (m, 2H), 6.60 {d, 1H)

HPLC: 97%

MS: MH® 263/265

Stage 3: (4-bromo-phenyl)}-(2-piperidin-i-yl-phenyvl)-
amine

The product (1.63 g} 18 c¢btained according to Lthe
method of stage 2 of Example 4, by using 1.35 g of the
previous derivative as a starting product, 6%8 ulL of
dibromopentane and 2.1 mL of DIPEA in 13 mbL of toluene.
Yield: 61%

'H NMR (CDCl,, 300 MHz) & (ppm): 7.36 {(m, 2H), 7.26 (m,
iHY, 7.01-7.10 (m, 4H), 6.8% (m, 1H), 6.56 (s broad,
1HY, 2.82 {t, 4H), 1.57-1.74 (m, 6H)

HPLC: 100%

MS: MH" 331/33
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previous derivative as a starting product and 226 mg of sodium nitrite in
1.5 mL of acetic acid leading to the nitgdso intermediate which is reduced
by 179 mg of 81 lithium aluminium hydride (8 equivalents) in 4 mL of
tetrahydrofurane with reflux. Yield: 64% 1H NMR (CDC13, 300 MHz) 6
(ppm): 7.49 (d, 2H), 7.38 (d, 5 2H), 7.14 (m, 2H), 6.93 (m, 4H), 6.87 (d,
2H), 3.84 (s, 3H), 2.92 (m, 4H), 1.39 (m, 6H) HPLC: 900 MS: MH4 374
10 Stage 6: methyl 5-bromo-2-methoxy-4-(N-(4'-methoxy-
biphenyl-4-y1,-N-(2-piperidin-l-yl-phenyl)-hydrazino-

Ca@PEgE”%tby']'PE hzgalepe DiodusLis abtained aceording 19 they 1 -1 -

method of stage 3 of Examplé 6, by using 141 ing of the"previous 15
hy@BsHéeldnd®58%ng of the acid of preparation 2 in the presence of 79
mgrof EDCGland:56mgaf HOBE im® nalf of Henethylfoimatade. With aat ive

pugficationby feV%!?%@i hromatography (gonditins C18.columyy, . 5 ¢
21.2x150 mm, isocratic mode 50% acetonitrile/H20 + 20.0.05% TFA, flow

rat MO A ETEENGHhE BIF arfd 255 i =6 g o th8 Sxpdctdd’ ™2
product Were nbleotoobd dsolatetdas 4 THA saltMiskdl@ohsoptimi2édyrdd of

HRALE 2% 4R M%’eM’f'é&ﬁ@é./(SGQh@mﬁg73equ|ivalents) , 212 mg of
SI)?V\?- ?jp%ﬁ“r;r?;ﬁn?gé-éﬁ%%f)r?r?;f?é%%‘éigga%%ﬁé|- nfethyl]-benzolt cid”
hydroefictide $PI)B0 Phe Sroduet (% 3'g) Reebtaiideas aliidrothforide 1=
aceerdingdeithermethed ofi stage Gios Exaraple 2:hy usingsas gisspstrate is
th%&%&@&&%Qawwgéﬁﬂu%thyl acetate several times; the
collected organic phases are washed with water, and
then dried on magnesgium asulfate, filtered and
evaporated under reduced pressure.
The obtained resgidue 1s purified by silica gel
chromatography (petroleum ether and then petroleum
ether/ethyl acetate: 99/1) leading to 260 mg of the
expected product.
Yield: 43%
'H NMR (CDCl,, 300 MHz} & (ppm): 7.53 (m, 4H), 7.38
{(dd, 1#H}, 7.2% {m, 2H), 7.12 {dd, 1H), 6.97-7.10 (m,
3H)Y, &€.88 {td, 1H), 6.76 (s broad, 1H), 3,86 {s, 3H),
2.87 (t, 4H), 1.52-1.78 {m, 6&H)
HRPLC: 80%
MS: MH® 359

Stage 5: N-(4'-methoxy-biphenyl-4-yl)-N-(2-piperidin-I-
yl-phenyl)-hydrazine (k)

The product {141 mg) 1is obtained according to the
method of stage 4 of Example 1, by using 203 mg of the
previcug derivative as a starting product and 226 mg of
godium nitrite in 1.5 mL of acetic acid leading to the

nitroso intermediate which is reduced by 179 mg of
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previous stage. Yield: 92% 35 HPLC: 80% 82 MS: MH" 644/646

Example 12: 5-bromo-4-[N-(4-cyclohexXdoxy-phenyl)-N-(2-
piperidin-l-yl-phenyl)-hydrazino-carbonylmethyl)-2- 5 methoxy-benzoic

acid hydrochloride (12) Stage 1: 1-cyclohexyloxy-4-nitro-benzene To 3.9 g
of cyclohexanol (1.1 equivalents) put into the presence of 2.12 g of

sodium hydride (1.5 equivalents) under stirring for 10 min, is added a
solution of 5 g 10 of 4-fluoronitrobenzene in 75 mL of dimethylformamide.
Thewhdlens heatedtd 60C forch-hiess;c.fter retiningl tnrQom in 4 mL of

terggg&aé%edg&g}egg@nﬁpxd@é\gﬁg}gnd the reaction crude product is

extracted with ethyl acetate several times. The organic phases are dried
oanSel]n%gn@émm sulfate, filtered and evaporated under reduced
préssufBRWItha Silicaigsl clifbmatdgraphy)of theaesidde (eyolohexane (d,

andihen gyglphexane/gthyl acetate;98/2:and Q0/40) 696 g.gof the-desired

pr%d ct are able to bg}iéolated3 20 Yield; 7i:%) 'H NMR (CDCI3, 300 MHz)

5 (pPi) - 876 (d"2H) 18.92 14> 2H)™4.37 M, 1H), 1.98 (m, 2H), 1.81 (m,

2HJPL.35- 1565 (m, 6H) HPLC: 98% 25 MS: [M+Nal 244 Stage 2:

4-gyclohexyloxyphenylamine The product (4.48 g) is obtained according

to the method of stage 2 of Example 5, by using 6.06 g of the 30

previous derivative as a starting product and 30.9 g of tin chloride hydrate

in 5§ &S of étHAABN¥eldB¥ggno-2 -methoxy -4~ [N~ (4 '-methoxy-
biphenyl-4-yl}=N-(2-piperidin-1-yl-phenyl)-hydrazino-

carbonylmethyl] -benzoate

The product 1ig obtained according to the method of
stage 3 of Example &€, by ueing 141 mg of the previous
hydrazine and 1286 mg of the acid of preparation 2 in
the presence of 79 mg of EDCI and 56 mg of HOBt in 6 mL
of dimethylformamide. With a purification by reversed
phase chromatography (conditions ais column,
21.2x150 wmm, isccratic mode 50% acetonitrile/H,C +
0.05% TFA, flow rate: 15 mL/min, wavelengthsg: 220 and
254 nm), 9 mg of the expected product were able to be
isclated as a TFA galt.

Yield (non-optimized): 3%

HPLC: 75%

MS: MH™ 658/660

Stage 7: 5-bromo-2-methoxy-4-([N-(4'-methoxy~-biphenyl-4-
y1l)-N-{2-piperidin-l-yl-phenyl}-hydrazino-carbonyl-
methyl]-benzoic acid hydrochloride (11)

The product (7.3 wmg) is obtained as a hydrochloride
according to the method of stage 6 or Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: $2%

HPLC: 80%



1H
1H), 3.42 (s broad, 2H) , 1.95 (m, 2H) 3&1.78 (m, 2H), 1.28-1.60 (m, 6H)

83

NMR (CDC13, 300 MHz) 6 (ppm): 6.76 (d, 2H), 6.62 (d, 2H), 4.06 (m,

HPLC: 88% MS: MW 192 Stage 3:

(4-cyclohexyloxy-phenyl)-(2-nitro-phenyl)- 5 amine The product (4.27 g) is
obtained according to the method of stage 1 of Example 4, by using 2.95

mL
pre

of 2- fluoro-nitrobenzene and 4.48 g of the product obtained in the
vious stage in the presence of 4.18 g of 10 potassium tert-butanolate

in 108 msef BMS0s A4eld: 59% 1H NMR (CDC13, 300 MHz) d (ppm):

9.4

0 (s broad, 1H), 8.20 (d, 1H), 7.35 (m, 1H), 7.18 (m, 2H), 6.95-7.05 (m,

3H), 6.72 (M, 1H), 4.06 (m, 1H), 2,05 (m, 2H),.1.82 (m, 15 2H), 1.35:1.60
(m, L8405 R MRt 318 sldgey S lohexy Loxy-phenyl) -N~ (2~

N-(

piyelohdiyloty-phenydehy ehy-dr2dionsine a20 Jine jsre dhioti(B-43-g)

sis oftainedacerrding o the: metRed-ebstage Zxf Example 1, by using
4.27 g of thgi .pr_rizvious d%ivati%e as a startin r%duct and 15.42 g of tin
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35

chlégrldaegﬁy

thtelin g T G hanel. Yidld: 6% RMR (cDC13, 300

MHEP5 Ippmy : 7004 1ehesDa(in, (1M}, 682684 eNt6MH) M1L4 {mto the
1H)p etk 180t 2H)s 1204160 (R BHEPLE; 92%MSrMint s)
283, 39.3tage b;. (A-gyclohexyloxy;phenyl;(2-piperidin:1-yl phepyl-apine

of 4-fluorconitrobenzene in 75 mlL of dimethylformamide.
The whole is heated to 60°C for 5 hrg. After returning
to room temperature, the medium is hvdrolyzed and the
reaction crude product is extracted with ethyl acetate
geveral times. The organic phaseg are dried on
magnegium gsulfate, fliltered and evaporated under
reduced pressure. With a sgilica gel chromatography of
the regidue (cyclohexane and then cyclchexane/ethyl
acetate: 98/2 and 90/10) 6.06 g of the desired product
are able to be isolated.

Yield: 78%

'H NMR (CDCl;, 300 MHz) & (ppm): 8.16 (d, 2H), 6.92 (d,
2H), 4.37 (m, 1H}), 1.%8 {m, 2H), 1.81 {m, 2H), 1.35-
1.65 {m, 6H)

HPLC: 98%

MS: [M+Nal® 244

Stage 2: 4-cyclohexyloxy-phenylamine

The product (4.48 g} 1is obtained according to the
method of gtage 2 of Example 5, by using 6.06 g of the
previous derivative as a starting product and 30.9% g of
tin chloride hydrate in 59 mL of ethanol.

Yield: 87%

' NMR (CDCls;, 300 MHz) & {ppm): 6.76 (4, 2H), 6.62 {(d,
2H), 4.06 {m, 1H), 3.42 {8 broad, 2H), 1.95 {m, Z2H},
1.78 {(m, 2H}), 1.28-1.60 {(m, &H)
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The product (1.55 g) is obtained according to the method of stage 3 of
Example 4, by using 3.43 g of the 84 grevious derivative as a starting
product, 1.65 mL of dibromopentane and 5.1 mL of DIPEA in 49 ml of
toluene. Yield: 36% 'H NMR (CDC13, 300 MHz) 5 (ppm): 7.07 (m, 4H) ,
6.80- 5 6.98 (m, 3H), 6.78 (m, 1H), 6.52 (s broad, 1H), 4.21 (m, 1H), 2.86
(m, 4H), 1.35-2.05 (m, 16H) HPLC: 99% MS: MHO 351 10 Stage 6:
N-(4-cyclohexyloxy-phenyl)-N-(2-piperidin-I- yl-phenyl)-hydraz:i. e (I) The
preguct (118 Q) is obtained according to the method of stage 4 of

E)ﬁ wpl&ﬁq bg/ sing 500 mg of the previous derivative as a starting

product and 7 mg of 15 sodium nitrite in 4 mL of acetic acid leading to

the nitroso intermediate which is reduced by 431 mg of lithium aluminium
hygiide 8 equivalenis)lioremi-1ofxietiahyaieiyrane-wit i Jphfigl) -

23%,29 .H NMR (CDC13, 300 MHz) 6 (ppm) 7.00-7.18 (m, 5H) 6.94 (m,
1H),6.90 (m, 2H), 4.77 (s broad, 1H), 4.09 (m, 1H), 2.98 (m, 4H), 2.00 (m,
2HYRE PRI 1.24- 267 fn, 128) M\ 1048% NS Mg 366>  the
Stage Zothethyl 5dargmord-gii-(4:scyniohexyloxyspherrg 2.95 mL of 2-
N--pipeddin byl phanylshydazingcarhonyimethyl2- methoxy-benzoate - 4
30 The product is optained according to thé method of ‘stage 3 of
Exithpie™; by LB mG bi e previousehyBFAiTa afid 46 mg ot the? ©F
acitdfapre parationi inctheapresenee bf 29 hig of: EDTIRMRIC20 mg of

- HQBInA.S mals

15

20

25

30

'H NMR (CDCl,;, 300 MHz) & (ppm): $.40 (s broad, 1H),
8.20 (&, 1H), 7.35 (m, 1H), 7.18 {(m, 2H), 6.95-7.05 (m,
3H), 6.72 {(m, 1H), 4.06 {(m, 1H), 2.05 {m, 2H), 1.82 (m,
2H}, 1.35-1.60 (m, 6H)

HPLC: 86%

MS: MH" 313

Stage 4: N-({4-cyclohexyloxy-phenyl}-benzene-1,2-diamine
The product ({(3.43 g) 1is obtained according to the
method of stage 2 of Example 1, by using 4.27 g of the
previous derivative as a starting product and 15.42 g
of tin <¢hleoride hydrate in 27 mL of ethanol.

Yield: 88%

'H NMR (CDCls, 300 MHz) & (ppm): 7.04 {d, 1H), 6.94 (m,
1H}, 6.72-6.84 (m, 6H),

4.14 (m, 1H), 1.97 (m, 2H), 1.80 {(m, 2H), 1.30-1.60 (m,
6H) HPLC: 92%

MS: MH' 283

Stage 5: (4-cyclohexyloxy-phenyl)-(2-piperidin-1-yl-
phenyl) -amine

The product (1.55 g) is obtained according to the
method of stage 3 of Example 4, by using 3.43 g of the



10

15

2C

25

30

35

of dimethylformamide. With a purification by reversed 35 phase
chromatography of a fraction (conditiogg; C18 85 column, 21.2x150 mm,
isocratic mode 45% acetonitrile/H20 + 0.05% TFA, flow rate: 15 mL/min,
wavelengths: 220 and 254 nm) 57 mg of the expected product were able
to be isolated as a TFA salt. 5 Estimated yield: 54% HPLC: 92% MS:

MH+ 650/652 Stage 8: 5-bromo-4-(N-(4-cyclohexyloxy-phenyl)-N-(2- 10
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyll-2- methoxy-benzoic acid
hydrochlaride (12) The. product (61 mq) is_qbtained as a hydrochlaride

fher b GRSl T i A b
thé PrERRIRPEIASE iffife A5'pidliots StdgeEyidf: 859 Mpi14n480%s -
HRLE191%MS: MH' 636/638 20 Example 13:

5- - -4-[ - OXY P ) - 80—
N-bigoég)rﬁ:?{e%d%%tﬁz?éhe%gh%inﬁa@%@?-Meghy%?be(nz'oicéé{c)id ®- 80

lotite (£3Y sta§e 12 (2 Ritro PhenyIf(A-phertoxyphsyl)-Ahine 3521
Therprottict, (2203 §) isvobtaliled dccotding @6 then méthidd of stage 1 of
Exapple 45 by using 3.7 mL of 2- fluoro-nitrobenzene and 7.88 g of
4;1&rs1enox aniline in the presence of 6.36 g of potassium tert-butanolate in
34 WL 6f DMSD. 30 Yield: 18% 1H NMR (CDC13, 300 MHz) 5 (ppm):

9.44 (s broad, IH), 8.20 (d, 1H), 7.37 (m, 3H), 7.25 (m, 2H), 7.05-7.18 (m,
Stage 6: N- (4~cyclohexyloxy—phenyl) -N-(2-piperidin-1-
yvl-phenyl)-hydrazine (I)

The product (118 mg) 1s obtained according to the
method of stage 4 of Example 1, by using 500 mg of the
previous derivative as a starting product and 571 mg of
godium nitrite in 4 mL of acetic acid leading to the
nitroso intermediate which is reduced by 431 mg of
lithium aluminium hydride (8 equivalents) in 4 mlL of
tetrahydrofurane with reflux.

Yield: 23%

H NMR (CDCls, 300 MHz) & (ppm): 7.00-7.18 (m, B5H),
5.94 {m, 1H),6.90 (m, 2H), 4.77 {s broad, 1E), 4.09 {(m,
1H), 2.98 (m, 4H), 2.00 {(m, 2H), 2.80 {m, 2H), 1.24-
1.67 {m, 12H}

HPLC: 94%

MS: MH' 356

Stage 7: methyl 5-bromo-4-[N-(4-cyclohexyloxy-phenyl) -
N-(2-piperidin-l-yl-phenyl)-~hydrazinocarbonylmethyll -2~
methoxy-benzoate

The product 1ig obtained according tce the methed of
stage 3 of Example 6, by using 50 mg of the previous
hydrazine and 46 mg of the acid of preparation 2 in the
presence of 29 mg of BEDCI and 20 mg of HCBt in 1.% wmL
of dimethylformamide. With a purification by reversed

phase chromatography of & fraction {(conditicns; <18
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6H), 6.76 (m, 1H) HPLC: 80% 35 MS: MH+ 307 86 Stage 2:
N-(4-phenoxy-phenyI)-benzene-l,2-di§$ﬂine The product (709 mg) is
obtained by catalytic hydrogenation in'the presence of 203 mg of 10% 5
palladium on charcoal in 40 mL of ethanol. Yield: 380 1H NMR (CDC13,
300 MHz) 6 (ppm): 7.30 (m, 2H) , 6.90- 7.12 (m, 7H), 6.70-6.85 (m,4H)
HPLC: 100% 10 MS: NH4 277 Stage 3:
(4-phenoxy-phenyl)-(2-piperidin-1-yl-phenyl)- amine The product (799 mg)

is obtained according to the 15 method of stage 3 of Example 4, by using .
708 mg Bt the préviodd tefivative ™Sk a start}nsgj GFcuet 350 P o3
dibremiopertaid andL07+mLOcfISPEATA 10 Ak @f tohadrre. Yikkd:1@24win,
(zaw'gbumg@wo, 3@@31\/15@36 @;m;) A0 (o Hﬁ% , aeszeme 4|é)>épé@@ed
m, 4H) , 6.95(m, 4H). 3.37 (m,,4H).1.90 (m, 4H), 1. , 2H) HPLC:
10‘%)6)3%% ’\)ﬁgﬁ’&éﬂr%ﬁgs ggéji: lSOQ&(téd a)s a J‘I‘gﬂ sayéw

NIz phenbRy pHéfMHILN-EEpiperidin-1-yI- phenyl)-hydrazine (m) The
praguct (185 9ng) is obtained according to the method of stage 4 of

Examplg L, %ISlés/i@% 400 mg of the 30 previous derivative as a starting
product and 420 mg of sodium nitrite in 3 mL of acetic acid leading to the
nitroso intermediate which is reduced by 319 mg of

Stage 8: 5-bromo-4-[N-(4-cyclohexyloxy-phenyl)-N-(2-

piperidin-1-yl-phenyl)-hydrazinocarbonylmethylf-2-~
methoxy-benzoic acid hydrochloride (12)

The product (61 mg} i1s obtained ag a hydrochloride
according to the wmethod of stage 6 of Example 2, by
uging ag a sgubstrate the product obtained in the
previcus stage.

Yield: 85%

MP: 145-180 °C

HPLC: 91%

MS: MH™ 636/638

Example 13: S-bromo-2Z-methoxy—4- [N- (4-phenoxy-phenyl) -

N-{2-piperidin-l-vl-phenvl)-hydrazinocarbonyl-methyl]-
benzoic acid hydrochloride (13)

Stage 1: (Z2-nitro-phenyl)-(4-phenoxy-phenyl)-amine

The product {2.03 g} 1is obtained according to the
method of stage 1 of Example 4, by using 3.7 mL of 2-
fluoro-nitrobenzene and 7.88 g of 4-phenoxyaniline in

the presence of 6.36 g of potassium tert-butanclate in
34 mL of DMESO.

Yield: 18%

'H NMR (CDCl;, 300 MHz} & (ppm): 9.44 (s broad, 1H),
g8.20 (&, 1H), 7.37 (m, 3H), 7.25 {m, 2H), 7.05-7.18 (m,
6H), 6.76 {m, 1H}

HPLC: 80%

MS: MH' 307
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lithium aluminium hydride (8 equivalents) in 3 mL of tetrahydrofurane with
reflux. 35 Yield: 49% 87 1H NMR (CQC13, 300 MHz) 5 (ppm): 6.92-7.26
(m, 13H) 4.82 (s broad, 2H), 2.97 (m,4H), 1.55-1.69 (2m, 6H) HPLC:

97% MS: MHt 360 5 Stage 5: methyl

5-bromo-2-methoxy-4-(N-(4-phenoxy-
phenyl)-N-(2-piperidin-1-yl-phenyl)-hydrazinocarbonyl- methylj-benzoate
The product (270 mg) is obtained according to the 10 method of stage 3

of Example 6, by using 185 mg of the previous hydrazine 172 mg of the
acid of the preparation 2 in the presence of 108 mg of EDCI and 76 mg

of H@BeiIn3 nil- dkdinferhyifornmisdel Yidegaen 4 511 NMRIODC 1.3,
romatic, TAbD, .70-3.54 (3 D). 268 (- 449, 146189 (m 6 -0
aromatic ,.2.68 (M : -1.59 (m .
BTE G458 S Wik owoaes0 eiasegree ot 283 [y O aos
5-Brom 8L tiokycAiNqaapgheHbx§ ey N thanol .
(2xpiperdindad-phenyl)-hydrazinocarbonylmethyll- benzoic acid
hydroghloride (13) The pradugtis obfained ageording to the method of 25, _
stage 6 of Example 2, by using as a substrate the product obtained in the
prévibas Stage’ With Sputflicatidi by tedérsed phase chromatography of a
fratitipg ((canditions: C18 column, 21.2x150 mm, isocratic mode 35%
aggetanitrile/H20,+ 0.05% TFA, flow 30 rate : 15 mL/min, wavelengths : 220

and 254 nm)

15
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25

30

35

Stage 3: (4-phenoxy-phenyl)-(2-piperidin-1-yl-phenyl}-

amine

The product (799 mg} 1s obtained according to the
method of stage 3 of Example 4, by using 709 mg of the
previous derivative asg a starting product, 350 plL of
dibromopentane and 1.07 mL of DIPEA in 10 mL of
toluene.

Yield: 82%

Y NMER (DMSO, 300 MHz) & (ppm): 7.40 (d, 1H), 7.25 (m,
4¥y, 7.03 {m, 4H), €.95{(m, 4H), 3.37 (m, 4H), 1.9C (m,
4HY, 1.81 (m, 2H)

HPLC: 100%

MS3: MH® 345

Stage 4: N-(4-phenoxy-phenyl)}-N-{(2~piperidin-i-yi~-
phenyl) -hydrazine {(m)

The product (185 mg) 1is obktained according fto the
method of stage 4 of Example 1, by using 400 mg of the
previoug derivative as a starting product and 420 mg of
godium nitrite in 3 mL of acetic acid leading to the
nitrogso intermediate which 1s reduced by 319 mg of
lithium aluminium hydride (8 equivalents) in 3 mL of
tetrahydrofurane with reflux.

Yield: 49%



followed by a treatment with a 1 N hydrochloric acid solution, the
expected product was able to be isolar%eéj as a hydrochloride (89 mg).
Yield: 32% 35 MP: 232-235 C 88 Elementary analysis calculated for
C33H32BrN30,.1HC1.1H20: C, 57.86; H, 5.15; N, 6.13. Found: C, 57.74;
H, 5.01; N, 5.89. HPLC: 97% 5 MS: MH' 630/632 Example 14:
5-bromo-4-(N-[4-(4-chloro-phenoxy)-phenyl]-
N-(2-piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl}-2- methoxy-benzoic
acid hydrochloride (14) 10 Stage 1: (4-(4-chIoro-phenoxyr%-phenylI-(2-nitro-
phéh %nir{g%éprod?u%@ (é%%zrﬁgﬁs dbBIhed atcdrting tothd methdt’ -
of tage 1:of Example 2lby using784npkidf 2- fluse-ditréBenZene &id 2.1
g gf4-Achlergphenoxy) 15 aniline in the presence of 1.43 g of potassium
ert-.bu plz%tg in 20 mL of DMSO. Yield: 22% 1H NMR (CDC13, 300
ppm):

MHZ) 6'(Ppm)”8.21 (d, 1H) , 7.24- 7.40 (M, SH), 6.97-7.14 (M, SH), 6.77

(t, 1H) 20 HPLC: 97% MS: MH' 341/343 Stage 2:

N-¢4-44-shboyorpbenpsy )splremidenzanehb2ydidanine 25 phepsaghct

(5 is optajne ing tojthe ;i fyst I _
us%r% 6 91 j?nogof?tahe%;E:E:rge%/%l:)qujﬁsy%ljerilva%%/rerlggs%eq{%"?at)rtin%G %%%Qﬁf%aﬁg%%’ Jg?p Y
i e RYGAFCHERD mL of ethanol. Yield: 94% 30 1H NMR (CDC13,

300 HZ) Ec(ppa): 6.078+0.38(bulkis cbtained according to the
method of stage 3 cof Example 6, by using 185 mg of the
previous hydrazine and 172 mg of the acid of the
preparation 2 in the presence of 108 mg of EDCI and
76 mg of HOBt in 3 mL of dimethylformamide.

Yield: 81%

'H NMR (CDCl;, 300 MHz) & (ppm): 9.35 (s broad, 1H),
7.97 (4, 1H), 6.75-7.50 (bulk aromatic, 14H), 3.70-3.94
{3s, 8H), 2.68 {(m, 4H), 1.46-1.5% {(m, 6H)

HPLC: 77%

MS: MH' 644/646

Stage 6: 5-bromo~-2-methoxy-4— [N~ (4~-phenoxy-phenyl)} ~N-
{2-piperidin-1-yl-phenyl}-hydrazinocarbonylmethyl] -
benzeic acid hydrochloride (13)

The product is obtained according o the method of
stage 6 of Example 2, by using as a substrate the
product obtained in the previous stage. With
purification by reversed phase chromatography of a
fraction (conditions: Ccl8 column, 21.2x150 TN,
iscecratic mode 35% acetonitrile/H,0 + 0.05% TFA, flow
rate : 15 mL/min, wavelengths : 220 and 254 nm)
followed by a treatment with a 1 N hydrochloric acid
golution, the expected product was able to be igolated
ag a hydrochloride (8% mg) .

Yield: 32%

MP: 232-235 °C



aromatic, 12H) HPLC: 100% MS : MH+ 311/313 89 Stage 3:
(4-(4-Chloro-phenoxy)-phenyl]-(2-pip }%ln I- yl-phenyl)-amine The product
(596 mgQ) is obtained according to the “method of stage 3 of Example 4, by
using 684 mg of the 5 previous derivative as a starting product, 300 pL of
dibromopentane and 920 pL of DIPEA in 15 mL of toluene. Yield: 71% 'H
NMR (CDC13, 300 MHz) 5 (ppm): 6.80-7.28 (bulk aromatic, 12H) , 6.66
(s broad, 1H), 2.86 (m, 4H) , 1.72 10 (m 4H), 1.61 (m, 2H) 1LPLC: 99%
MS: MH4 379/381 Stage 4. Né hloro-phenoxy)-phenyl]-N-(2- 15
plﬁéﬁﬁlﬁﬂ%ﬁ}b‘ﬁeﬂ aﬁaﬁlﬁ Lbn% 6%d 8tr(80 mg) is obtained
accottlingrid:the MEthod fafstagé 4 of Ekafple 1Hby uSing=300 Mg of&hé 3 .
previous derivative as a startinggarodyct ands317 mg of sodium nitrite in 3
hggcegcj acid Ieadlng to the 20 nitroso intermediate which is reduced
mg of lithium aluminium hydride (4 equivalents) in 5 mL of
te%hya}%fuffa}%/ ¥4eld: 26% 1H NMR (CDC13, 300 MHz) 5 (ppm):
6.86-7.25 (bulk 25 aromatic, 12H), 2.98 (m, 4H), 1.70 (m, 4H), 1.56 (m,

M%Qe 8340 Ms: ]Mlgm%9443%§,3(%4$t§ge &M@Lphanoxy) -phenyl] -

4-chloro-phenoxy)-
plﬂényﬂ‘l‘@%? désri‘d?n-}yp.’ ﬁa#gﬁfp{)}drag;ﬁggmgparbonylmethy1} —2-
meshyhcemdteomebenzoatd hydrochloride (14)

Stage 1: [4-(4-chloro-phenoxy)-phenyl]-(2-nitro-
phenyl)-amine

The preoduct (609 mg) is obtained according to the
method of stage 1 of Example 4, by using 840 ulL of 2-
fluoro-nitrobenzene and 2.1 o of 4-(chlorophenoxy)-
aniline in the presence of 1.43 g of potassium tert-
butanclate in 20 mL of DMSO.

Yield: 22%

‘H NMR (CDCls;, 300 MHz) & (ppm): 8.21 (4, 1H), 7.24-
7.40 {m, 5H), 6.97-7.14 (m, B5H), 6.77 (t, 1H]

HPLC: 97%

MS: MH® 341/343

Stage 2: N-[4~(4~chloro~phenoxy)}-phenyl}]-benzene~1,2-
diamine

The product (524 mg) is obtained according to the
method of stage 2 of Example 1, by using 609 mg of the
previous derivative as a starting product and 2 g of
tin chloride hydrate in 10 mL of ethancl.

Yield: 94%

'H NMR {CDCls, 300 MHz) & (ppm): 6.73-7.38 {bulk
aromatic, 1ZH)

HPLC: 100%

MS: MH' 311/313
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The product (86 mg) is obtained according to the method of stage 3 of
Example 6, by using 80 mg of the previgus 35 hydrazine and 68 mg of the
acid of preparation 2 in the 90 presen%% of 43 mg of EDCI and 30 mg of
HOBt in 3 mL of dimethylformamide. Yield: 62% 1H NMR (CDC13, 300
MHz) 6 (ppm): 9.35 (s broad, 1H), 5 7.97 (d, 1H), 6.75-7.52 (bulk
aromatic, 13H), 3.67-3.91 (3s, 8H), 2.68 (m, 4H), 1.42-1.59 (m, 6H)
HPLC: 94% MS: MH' 678/680 10 Stage 6:
5-bromo-4-{N-f4-(4-chloro-phenoxy)-phenyl)-N- ) .
(PR RIIn--y1-Sreriyly- AP 3E AiEBE Y Imeti e e o thatti 21 -
acidi hydreuhibtiden{iarThe product (52 mg) is obtained as a
hyelrachlgrideyaccording 4o Hag metod of siagebiof EXamplei 2Py (b5 the
using as %Pstrate theé')ro ct obtained in the previpus sta %e. Yield: h
629 WP LE3 5-163%T PIPLE: BRI M CRAIHG 0 EiamBle 187 0
4_wf4zé4uﬁgor@epﬂér@‘§(§1)z9he¢@|]_w_(gtart ing product, 300 ulL of
methyremiparidindeyl-phenyddydrazigocarbenylin 15 mL of toluene.
me{h%ﬁgmx; hﬁoxy-benzoic acid hydrochloride (15) Stage 1:
(4 & uoro-phenoxy)-phenyl)-(2-methyl-6- 25 nitro-phenyl)-amine The
product®790 mEPistobtairétPacBidihg t6 thd FRBthod 6f stdgd 196t (bulk
Example 41 by usittg) 90G:pk of 2=flunros8imethyl-nittobeazene antk 2,6 g . 72
of 4:(4-flyer(D- phenoxy)-phghylamine obtained in stage 2 of Example 5
30 in the presence of 2.36 g of potassium tert-butanolate in 80 mL of
DNISES: 293

MS: MH' 379/381

Stage 4: N-{4-(4-chloro-phenoxy)-phenyl]-N- (2~
piperidin-1-yl-phenyl)-hydrazine (n)

The product {80 mg) is obtained according to the method
of stage 4 of Example 1, by using 300 mg of the
previous derivative as a starting product and 317 mg of
sodium nitrite in 3 mL of acetic acid leading to the
nitroso intermediate which is reduced by 120 mg of
lithium aluminium hydride (4 equivalents) in 5 mL of
tetrahydrofurane.

Yield: 26%

W NMR (CDCl,, 300 WMHz) & (ppm): 6.86-7.25 (bulk
aromatic, 12H}, 2.98 (m, 4H), 1.70 (m, 4H), 1.56 (m,
2H)

HRPLC: B83%

MS: MH' 394/396

Stage 5: methyl 5-bromo~4-{N-[4-(4~chloro-phenoxy) -
phenyl] ~N- (2-piperidin-1-yl-phenyl)-hydrazinocarbonyl-
methyl }-2-methoxy-benzoate

The product (86 mg) is obtained according to the method
of stage 3 of Example 6, by using 80 mg of the previous

hydrazine and 68 mg of the acid of preparation 2 in the
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Yield: 40% 1H NMR (CDC13, 300 MHz) 6 (ppm): 8.38 (s broad, 1H), 1.98
(d, 1H), 7.40 (d, 1H) , 6.87-7.06 (bulk aromatic, 35 7H), 6.76 (d, 2H),
2.08 (s, 3H) 91 HPLC: 84% MS: MH' 339 Stage 2:
N2-(4-(4-fluoro-phenoxy)-phenyl)-3-methyl- 5 benzene-|,2-di amine The
product (1.58 g) is obtained by hydrogenation according to the method of
stage 2 of Example 13. Yield: 87% 1H NMR (CDC13, 300 MHz) 5 (ppm):
6.83-7.01 (bulk 10 aromatic, 7H), 6.67 (d, 2H), 6.55 (d, 2H), 4.92 (s
broad, 1H), 3.89. (s broad, 2H), 2.18 (s, 3H) HPLC: 98% MS: MH' 309 15
SBEE F A U-Ruorb piEhdXy)-BheMy IR methyfs. °f HOBEL in 3 mi of
pigeriditiyl-phenylradtne The product (1.16 g) is obtained according to
the smethodsef:stage 3 of Example 4, by using 1.58 g of the previous

derjvatiye as rting produgt, 700 }L of 20 dibr entane and 2.14
g apltav e il T Yi%eld?%%‘a% T YN ( Bcefioé’t%o )
MHAzP8 (Bpm):B184-70T Tk Saroffatit oRY B2 {¢, . 2H)316)18 (- 5road; 21
1H)z2.748R25 (e, 444), 2.3 (51 8H)11.58-(m, 641) HPLEx9I8% MS: MH'
37{stage 4 N-(4-(4-fluoro-phenoxy)-phenyl]-N-(2-methyl-6- 30
piperidin-1-yl-phenyl)-hydrazine (o) The product (198 mg) is obtained
ac%gt‘diﬁ%[to HE fBthod of stage 4 of Example 1, by using 525 mg of the

Stage 6: 5-bromo-4-{N-[4~(4~chloro-phenoxy)-phenyl]-N-
(2-piperidin-l-yl-phenyl)~hydrazino-carbonylmethyl }-2~
methoxy-benzoic acid hydrochloride (14)

The product (52 mg} 1is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previousg stage.

Yield: 62%

MP: 153.5-163.5°C

HPLC: 95% MS: MH™ 664/666

Example 15: 4-{N-[4~(4~Ffluoro-phenoxy)-phenyl]l-N-(2-
methyl-6-piperidin-l-yl-phenvyl)-hydrazinocarbonyl-
methyl}-2-methoxy-benzoic acid hydrochloride (15)
Stage 1: [4-(4-fluoro-phenoxy)-phenyvl]-(2-methyl-6-
nitro-phenyl)-amine

The preoduct (790 mg) 1g obtained according to the

method cof =ztage 1 of Example 4, Dby using 900 ul of 2-
fluorc-3-methyl-nitrobenzene and 2.6 g of 4-(4-fluocro-
phenoxy) -phenylamine obtained in stage 2 of Example 5
in the presence of 2.36 g of potassium tert-butanoclate
in 80 mL of DMSO.

Yield: 40%

'H NMR (CDCls, 300 MHz) & (ppm): 8.38 (s broad, 1H),
1.98 (d, 1H), 7.40 (4, 1H), 6.87-7.06 {bulk aromatic,
THY, 6.76 {d, 2H), 2.08 (s, 3H)
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previous derivative as a starting product and 558 mg of sodium nitrite in 4
mL of acetic acid leading to the 35 nltré)lso intermediate which is reduced
by 208 mg of 92 lithium aluminium hydride (4 equivalents) in 4 mL of
tetrahydrofurane. Yield: 36% 1H NMR (CDC13, 300 MHz) 5 (ppm):
6.83-7.18 (bulk 5 aromatic, HH), 4.87 (s broad, 2H), 2.68 and 2.94 (4H,
2m), 2.12 (s, 3H), 1.50-1.64 (m, 6H) HPLC: 76% MS: MH' 392 10 Stage
5: methyl 4-{N- [4-(4-f luoro-phenoxy)-phenyl]-N-
(Zﬁr}gﬁ hyI 6-p|per|d|n -I-yl-phenyl)-hydrazinocarbonyl-

e -2- meihoxy benzoate The product (141 mg) is obtained according
toi‘ﬁﬁe Methed 6f stage 3 of Example 6, by using 95 mg of the 15 previous
hydrazine and 60 mg of the acid of the preparation 1 in the presence of

C fHOE 15mL of imethylform
Y.lé‘.’a‘%"% e WM% B S o T Sk o brodie 18520
7. P21F e, 6:50-F2FRA aromatic, 13H), 3.87 (s, 3H), 3.70 (m, 5H),
2.T2ém, 23244 (s, 3H3,22.39)(m,12H) oh884h42 (2my 6H)HRGE=9E%1 on

M3 -MEL 398,29 Stage 6, drihs(-(hfluqro: efo&’) RREAVEN-@s
methyl -6- plperldln I-yl-phenyl)-hydrazinocarbonyl-

m th@ﬁ-‘%-m%?ﬁoxy benzoic acid hydrochloride (15) The product (131 mg)
is UbtaiNEd as @hydrachlcride 3MHadcording tothe method bf Stage 6 ¢hulk

Examople 2 by using asq gybstrgte thgyproductobtained inthe, 4 .02 (s
broad, 1H), 3.89 {8 broad, 2H), 2.18 (s, 3H) e
HPLC: 98%

MS: MH' 309

Stage 3: [4-(4-fluoro-phenoxy}-phenyl]- (2-methyl-6-
piperidin-l-yl-phenyl)-amine

The product (1.16 ¢g) 1isg obtained according to the
method of stage 3 of Example 4, by using 1.58 g of the
previous derivative as a starting product, 700 ul of

dibromopentane and 2.14 mL o©f DIPEA in 30 mL  of

toluene.
Yield: 60%
' NMR (CDCl,, 300 MHz) & (ppm): 6.84-7.01 (bulk

aromatic, 9H), 6.70 (d, 2H), 6.18 (s broad, 1H), 2.74
{(m, 4H), 2.13 (s, 3H), 1.58 (m, &H)

HPLC: 98%

MS: MH" 377

Stage 4: N-[4-(4-fluoro-phenoxy)-phenyl]-N-{(2-methyl-6-
piperidin-l1-yl-phenyl)-hydrazine (o)

The product (198 mg) is obtained according to the
method of stage 4 of Example 1, by using 525 mg of the
previous derivative as a starting product and 558 mg of
sodium nitrite in 4 mi. of acetic acid leading to the

nitroso intermediate which 1ig reduced by 208 mg of



previous stage. Yield: 90% MP: 155-168 C 35 HPLC: 100% 93 MS: MH"
584 Example 16: 5-bromo-4-{N-[4-(4-fé oro-phenoxy)-phenyl)-
N-(2-methyl-6-piperidin-1-yl-phenyl)-hydrazino- 5
carbonylmethyl}-2-methoxy-benzoic acid hydrochloride (16) Stage 1:
methyl 5-bromo-4-{N-(4-(4-fluoro-phenoxy)-
phenyl)-N-(2-methyl-6-piperidin-1-yl-phenyl)-hydrazino-
carbonylmethyl}-2-methoxy- benzoate (16a) 10 The product (154 mg) is
ohtained according.to the ge 3 of Ex Ie 6:,- by usj

mbgl] %u%ygrgz#]e oflls“fagéﬁ plef Hhd g%f the" amdg“oIf
preparaiordXipfthsastesence of 51 mg of EDCI and 36 mg of HOBt in 1.5
miz pf dimethydormamide. 15 Yield: 94% 1H NMR (CDC13, 300 MHz) 5

(ppm): 1H) 7 98 H), 6.84-7.23 (bulk_ar, OH
9? d]%%i @ﬁé 1 %7 ]]ZH)§3 7 53)3H) l%2 é)én(%clzah %b ul

(saSPf)‘af 3?41 ABlom 46+$)720 ﬁPE@@@@% ME! MH- é%/@?@s?ag%éz {4H,

5-btomo-Z-{INx[4-A-flaano; phermaxy)-phenyh-N-c H)

(2¢paethyl-6zpniperidin-1-yl-phenyl)-hydrazinocarbonyl- 25

methyl}-2- methoxy benzoic acid hydrochloride (16) The product (116 mg)

is BBtaiffEd a3 a@hydrochlorlde according to the method of stage 6 of
Example 2, by using as a substrate the product obtained in the previous

10 StageR0 ¥ieldydB,MP: 165368 & (4- F1uoro-phenoxy) ~-phenyl] ~N-

15
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35

{2-mephyl-6-~piperidin~1-yl-phenyl)-hydrazinocarbonyl-
methyl }~2-methoxy-benzoate

The product (141 mg) i1is obtained according to the
method of stage 3 of Example 6, by using 95 mg c©f the
previous hydrazine and 60 mg o©f the acid of the
preparation 1 1in the presence of 51 mg of EDCI and
36 mg of HOBt in 1.5 mL of dimethylformamide.

Yield: 97%

'H NMR (CDCl,, 300 MHz) & (ppm): 9.76 (s broad, 1H},
7.74 (&, 1H), 6.50-7.22 {bulk aromatic, 13H), 3.87 (s,
3H), 3.7¢G {m, BH}, 2.72 {m, Z2H), 2.44 (s, 3H), 2.39 (m,
2H), 1.30-1.42 {2m, &H)

HPLC: 97%

MS: MH' 598

Stage 6: 4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-
methyl-6-piperidin-1-yl-phenyl) -hydrazinocarkonyl-
methyl}-2-methoxy-benzoic acid hydrochloride (15)

The product (131 mg) 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 90%

MP: 155-168 °C

HPLC: 100%
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Elementary analysis calculated for C34H33BrFN305.1HC1.1.5H20: C,
56.25; H, 5.14; N, 5.79. Found: C, 561;"331; H, 5.04; N, 5.61. 35 HPLC: 98%
94 MS: MH+ 662/664 Example 17:
4-[N-(4-benzyl-phenyl)-N-(2-piperidin-I-yl-
phenyl)-hydrazinocarbonylmethyl]-5-bromo-2-methoxy- 5 benzoic acid
hydrochloride (17) Stage 1: (4-benzyl-phenyl)-(2-nitro-phenyl)-amine The
product (621 mg) is obtained according to the method of stage 1 of
Example 4, by using 958 pL of 2- fluoro-nitrobenzene and 2 g of
4-g§ﬁz%§nili%§%n the 10 presence of 1.63 of potassium tert-butanolate in
30 mL of DMSO. Yield: 220 1H NMR (CDC13, 300 MHz) 6 (ppm): 9.46 (s

breadaibil 8.9 (8-Hibalolh (0N HM 7 A Madbhol 3004035 Hodky1] -

argmatic. 9H), 6,74 (m. 1H),.4.01 (s, 2H) HPLC: 78% MS: [M+Na]' 327
Stgggg:tﬂﬁé%%n%yl-’ﬁ%ﬁ%ﬁ%%%zén }_1'1? ?an i%g g’b‘[%é %:rl"g’é)uct (291
mEPERARAIHEE By orég@ttie e AcksaiaRite thex®bthod BY dkrebi ef ide
Exangle 13. Yield: 52% HPLC: 100% MS: MHO 275 25 Stage 3:

(4+ I-phenyD:G2:-Ripgridip:1-yl-phenyl) amipe d q)is
bl AE Absoriing T et o Z%é%‘"&%%%%%%ﬁ%

m@BPHE! Sobrédiotis detbafive A arsidimg bradadtt e td - drazino-
dibrembopenianetayd 442 whedfHRPED a4 od tef toiuenk.
The product (154 mg) 1is obtained accerding to the
method of stage 3 of Example 64¢.by using 95 mg of the
hydrazine of stage 4 of Example 15 and 81 mg of the
acid of preparation 2 in the presence of 51 mg of EDCI
and 36 mg of HOBt in 1.5 mlL of dimethylfcocrmamide.
Yield: 94%
'H NMR {(CDCl;, 300 MHz) 3 {ppm): $.86 (s broad, 1iH),
7.98 (=, 1H), 6.84-7.232 {bulk aromatic, 10H), &.57 (4,
2H), 3.87 (g, 3H), 3.76 (g, 2H), 3.71 (s, 3H), 2.80 (m,
2H), 2.44 (s, SH), 1.37-1.48 (2m, 6H)
HPLC: 91%
MS: MH' 676/678

Stage 2: 5-bromo-4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-
{(Z-methyl-6-piperidin-l-yl-phenyl)-~hydrazinocarbonyl-
methyl}-2-methoxy-benzoic acid hydrochloride (16}

The product (116 mg) is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using ag a substrate the product obtained in the
previous stage.

Yield: 73%

MP: 155-~168 °C

Elementary analysis calculated for
C34H43BrFN; 05 LHCL L. 5H0: ¢, 56.25; H, 5.14; N, 5.79.
Found: ¢, 56.31; H, 5.04; N, 5.61.

HPLC: 98%
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Yield: 59% 1H NMR (CDC13, 300 MHz) 6 (ppm): 6.79-7.32 (bulk
aromatic, 13H), 6.63 (s broad, 1H), 3.94 (s, 2H), 2.83 35 (m, 4H), 1.70
(m, 4H), 1.58 (m, 2H) 95 HPLC: 96% MS: MH' 343 Stage 4:
N-(4-benzyl-phenyl]-N-(2-piperidin-1-yl- 5 phenyl)-hydrazine (p) The
product (60 mg) is obtained according to the method of stage 4 of
Example 1, by using 213 mg of the previous derivative as a starting
product and 249 mg of sodium nitrite in 3 mL of acetic acid leading to the
1qvf§'gro%ﬁjn%eggl/eggaée which is reduced by 189 mg of lithium allminium
hydride (8 equivalents) in 3 mL of tetrahydrofurane. Yield: 27% 1H NMR
(CDC13, 300 MHz) 6 (ppm): 6.92-7.31 (bulk 15 aromatic, 13H), 4.75 (s
br@acud e 3191: (st 2y~ P40 4 AHph&6y(In,-4H) ( 2 -5zl fpe xA)i HPLOy 1 -

1 &rP; 328,20 9%,8n ~5-bromo-2-m -
4??{21_\%&%% ; g‘iﬁ% _gerﬁl}(‘jf#_@@hylj 5-Db 2-methoxy

1- eéf?e?‘fy‘f)ﬂ?g’rgezrg 85%%}%%& ?I]-é%lgr{)mo-z- methoxy-benzoate The
prédirg €64 mdydslobrasdc pbeading-t62the Wethodhehistidde Brgine
Exameplefs bysing 69:mg-afthe previeus: 25 ygrazine anghis68,ma-of the

the acid of preparation 2 in the presence of 35 mgqg of EDCI and 25 mg o

OB ot E o A S og AV (B R 2
MHZFSspm): -3 ¢ broel, #HY 30 B.991d, 4Hyee711AB1 bk in the
argmatent4H)> 8.95.(s3 6bY, 3006 3uf 6 €254 uRaffolmtdH)in 30 mL

128100, .

Yield: 22%

H NMR (CDCl,, 300 MHz) & {ppm): 9.46 (s broad, 1H),
8.19 {d, 1H}, 7.71 {4, 1H), 7.44 (m, 1H), 7.10-7.40
{bulk aromatic, 9H), &.74 (m, 1H), 4.01 (s, 2H)

HPL.C: 78%

MS: [M+Nal® 327

Stage 2: N-{4-benzyl-phenyl)-benzene-1,2-diamine

The product (291 mg) 1is obtained by hydrogenation
according to the method of stage 2 of Example 13.
Yield: 52%

HPLC: 100%

MS: MH" 275

Stage 3: (4-benzyl-phenyl)}-(2-piperidin~Il-yl-phenyl)~
amine

The product (213 mg) 1s obtained according to the
method of stage 3 of Example 4, by using 291 wmg of the
previous devrivative as a starting product, 144 ulL of
dibromopentane and 444 ul of DIPEA in 4 mL of toluene.
Yield: 59%

‘H NMR (CDCl,, 300 MHz) & (ppm): 6.79-7.32 (bulk
arcmatic, 13H), 6.63 {s brocad, 1H), 3.94 (s, 2H), 2.83
(m, 4H), .70 {m, 4H), 1.%8 {m, 2H)
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(m, 6H) HPLC: 90% MS: MH+ 642/644 35 96 Stage 6:
4-(N-(4-benzyl-phenyl)-N-(2-piperidin-lgyl-
phenyl)-hydrazinocarbonylmethyl]-5-bromo-2-methoxy- benzoic acid
hydrochloride (17) The product (58 mg) is obtained as a hydrochloride 5
according to the method of stage 6 of Example 2, by using as a substrate
the product obtained in the previous stage. Yield: 88% MP: 137.5-162 C

10 HPLC: 97% MS: MH4 628/630 Example 18:
4-[N~(4-braype-phenyl)-[N-(2-piperidin-1-yl-
phenyl)-hydrazinocarbonylmethyl]-5-chloro-2-methoxy- 15 benzoic acid
hyﬁﬁ):ch idé’%fB) Stage 1: N-(4-bromo-phenyl)-N-(2-piperidin-I-yl-
phenyl)-hydrazine (q) The product (370 mg) is obtained according to the
b S22 of Dxmple 11 o0 a Strting yoacs sl 604 tng o
obtaine st of Exa as a starting product an mg o

o) %ﬁ]nﬁg]ltég:%%r%flgf arggﬁi acid leading to the nitroso intermediate
whidteisiregdeed by @bgneg of fitHirhaalomihiandsindes(gequialensyhod
in 3L of tefeahydroturaneg:2bnyiedd:171%kH NMRAGDCE3, 309 M) 6:he
(ppm);.6.98-7.25 (bulk .aromatic, 8H),.4.7 broad, 2H), 2.92 4H)
80 (7L 4H, £55 (2] WPLC aBio S0 NS, M aibfaas , 17 o of

godium nitrite in mi, of acetic acid leading to the

nitrosc intermediate which 1is reduced by 18% mg of
lithium aduminium hydride {8 equivalents) in 3 mL of
tetrahydrofurane.

Yield: 27%

'H NMR (CDC1;, 300 MHz) & (ppm): 6.92-7.31 (bulk

aromatic, 13H), 4.75 (8 broad, 1H}), 3.91 (s, 2H), 2.9%
(m, 4H), 1.66 (m, 4H), 1.52 (m, 2H)

HELC: 100%

MS: MHY 358

Stage 5: methyl 4-[N-(4d-benzyl-phenyl)-N-(2-piperidin-
I-yil-phenyl}~hydrazinocarbonylmethyl]~5-bromo-2-
methoxy-benzoate

The product {64 mg} is obtained according to the method
of stage 3 of Example 6, by using 60 mg of the previous
hydrazine and 56 mg of the acid of preparation 2 in the
presence of 35 mg of EDCI and 25 mg of HOBt in 1 mL of
dimethylformamide.

Yield: 59%

'H NMR (CDCl,, 300 MHz) & {(ppm): 9.33 (s broad, H},

7.98 (4, 1H), 6.71-7.51 (bulk aromatic, 14H), 3.9% (s,
6HY, 3.70 and 3.76 (28, 4H), 2.74 (m, 4H), 1.28-1.60
{m, 6H)

HPLC: 90%

MS: MH' 642/644
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Stage 2: methyl 4-[N- (4-bromo-phenyl)-N-(2-piperidin-
1-yl-phenyl)-hydrazinocarbonylmethyl)sg-chloro-2- methoxy-benzoate 97
The product (64 mg) is obtained according to the method of stage 3 of
Example 6, by using 370 mg of the previous hydrazine and 304 mg of the
acid of preparation 3 in the presence of 225 mg of EDCI and S 159 mg of
HOBLt in 5 mL of dimethylformamide. Yield: 89% 'H NMR (CDC13, 300
MHz) 6 (ppm): 9.34 (s broad, 1H), 7.78 (d, 1H), 6.63-7.49(bulk aromatic,

9 7 £2S, 46H ) 3¢ 40 o Hyy ., 126 . 1, 6H); 10
A i i . s

4«6@6&%&&ﬁ8§ﬁﬁﬁ@ﬁﬁ@%i%ﬁﬁﬁ¥ Sﬂle—S—bromo—Z—methoxy—
pheaglydydrazvict driydnyimietiofliglehlokd2-methoxy- 15 benzoic acid
hydiachiprail®) The pradct (38 malf-obiaiedsas afdipaoEiEor 1c
according.to the me of stage 6 of Example 2, using as a substrate
6 B BBtai B T the B e TShs S8 viel: Tk KB S 430 Y
C HRIEQ: 95% MS: MHb572/874 25 Aganiplectigict  obtained in  the
4-[N-E3-asetyl-biphenyl-4-yl)-N-(2-
pi;}glriéj'rHI:-ylégl;%enyl)-hydrazinocarbonylmethyl]—S-

chloro-2-methoxy-benzoic acid hydrochloride (19) Stage 1: methyl

4-tRE (3" Iacktyi-bipHen{l-4-yl)-N-(2-
pipepidin-1-gzphenyl)-hydrazinocarbonylmethyll-5- 30
chipsQ-2ymethgxy-hepzoate To a solution of 200 mg of the brominated
derivative obtained in stage 2 of Example 18 in 2 mL of a 50:50

Example 18: 4-[N-{4-bromo-phenyl)-[N-(2-piperidin-l-yl-
phenyl) ~hydrazinocarbonylmethyl]l -5-chloro-2-methoxy-
benzoic acid hydrochloride {18)

Stage 1: N- (4-bromo-phenyl)-N-(2-piperidin-I1-y1-
phenyl) -hydrazine (g)

The product (370 mg} is obtained according to the
method of stage 4 of Example 1, by uging 500 mg of the
derivative obtained in stage 3 of Example 11 as a
gtarting product and 604 mg of sodium nitrite in 3 wmh
of acetlc acid leading to the nitresoe intermediate
which is reduced by 458 mg of lithium aluminium hydride
(8 equivalentsg) in 3 wl of fetrahydrofurane.

Yield: 71%

' NMR (CDCls;, 300 WMHz) & {ppwm): 6.98-7.25 (bulk
aromatic, 8H), 4.77 (s broad, 2H), 2.%2 {(m, 4H), 1.66
(m, 4H), 1.55 {(m, 2H)

HPLC: 88%
MS: MH' 346/348

N

Stage 2: methyl 4-[N- {(4-bromo-phenyl)-N-(2-piperidin-
l1-yl-phenyl)-hydrazinocarbonylmethyl]-5-chloro-2-

methoxy-benzoate
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methanol/toluene mixture are successively added 84 mg of 3-ace
tylphenylboronic acid (1.5 equivalents) fo mg 35 of palladium tetrakis
(0.05 equivalents) and 85 uL of 1 98 lar solution of sodium carbonate.
The whole is refluxed for 3 hrs. The reaction crude product taken up in
water is extracted with ethyl acetate several time, the collected organic
phases are washed with a 1 molar 5 solution of soda, and then dried on
magnesium sulfate, filtered and evaporated under reduced pressure. The
obtained residue is purlfled by silica gel, chromatogrcghy (petroleum

ethetfetRyosistie { 86/189 andthel BB YT 50150) Rading teirerd
mg>6f Irteeexpected praductoYields 51%tH NMRECDLIB, B90 MEZ) he
%xg%ééés 15@')&%%4%(%@ 13H)argca7)4 é@%)éﬁ(H% 2:%7 .62 (bullk %&Q@étic, of

m S m S,
(g oL ohPEME e BoE s sézgzé pé" o Her ana

4 (Ni?S I%e‘t?yi kiﬂél?é?nym ) Nl(20§|pémmmtl3®1formamd@
1-ygijmmyl)g‘%irazinocarbonylmethyl] 5 chloro-2- methoxy-benzoic acid

hydro The ugct (6 obt ine hydrachloride
acg%r ing to éé%)nlethog Fﬂ)d @3(5)2 r%mlz 2, %;? f}esllng agD a suﬁgstra%é{ .

thé protiuétobtdified irfthe> 25 ﬁ%@\ﬂueaé%ta@éov%w%%@w 3.87 (Zs,
140:2- 163 3CoHPLEC: 91%, MS: MH' 642/644 ) 30 Exampker2Q: . 60 {2m, 6H)

4-[Ns(4-acetyd-biphenyl-4-y1)-N-(2-

MS: MH® 586/588

Stage 3: 4-{[N-(4-bromo-phenyl}-N-{2-piperidin-1-yl-
phenyl)-hydrazinocarbonylmethyl]-5-chloro-2-methoxy-
benzoic acid hydrochloride (18)

The product (39 mg) is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
uging ag a substrate the product obtained in the
brevicus stage.

Yield: 75%

MP: 177.2-189 °C

HPLC: 95%

MS: MH' 572/574

Example 19: 4-[N-({3'-acetyl-biphenyl-4-yl}-N- (2~

piperidin-l1-yl-phenyl)-hydrazinocarbonylmethyl]} -5~
chloro~2~-methoxy-benzoic acid hydrochloride (19)

Stage 1: methyl 4~ [N-(3'-Acetyl-biphenyl~4-yl)~N- (2~
piperidin~1-yl-phenyl)-hydrazinocarbhonylmethyl] -5~
chloro-2-methoxy-benzoate

To a solution of 200 mg of the brominated derivative
obtained in stage 2 of Example 18 in 2 wmL of a 50:50
methanol/toluene mixture are sguccessively added 84 wmyg
of 3-acetylphenvlboronic acid (1.5 equivalentg), 20 mg
of palladium tetrakis (0.05 eguivalentg) and 8% plL of 1
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piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl]-5-
chloro-2-methoxy-benzoic acid hydrocggoride (20) 99 Stage 1: methyl
4-(N-(4'-Acetyl-biphenyl-4-yl)-N-(2-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl)-5- chloro-2-me
thoxy-benzoate The product (167 mg) is obtained according to the 5
method of stage 1 of Example 19, by using as a substrate the product
obtained in stage 2 of Example 18 and as a co-substrate -

4-acetylphenylboranic acid, Yield: 78% "H NMR (CDC13, 300 MHz) .
(B8 e TR B0 550 1k afoh 1860, 5 880 7o sge s
SHE LI80:ad, 2%, 2.28Ys, 3ENL. 26481 0N, GHNAPLIC: 8796 MM up
62@46?]’,&.%5)%@& %ﬁmzéﬂ'e@remﬁb?pw}y&hl ﬂ-yé)cwaﬁép@éﬂ}@ml t(ijme,
1-yl-phenyl)-hydrazjnocarbonylmethyl)-5-chloro-2- methoxy-benzoic aci

o RO (0] e HeRAc (50 e BTG KE 4 hyBhiktforter o™

aceBrdiig B tHefmemiddl of Sty -G DR EXarmplé Zibynoiaigs gulfate,
substrate-the peagiict obtained t:the \prévious:stage:edeldi A6 MR:. The

165.3-190.1C HRLG:100% 25,MS: MH. 6121614 Exanple 213 15 o g
5-bromo-2-methoxy-4-[N-(3-phenoxy-phenyl)-

N-E R T ROeny PRy drLfERarBohymet iyl ben2bRadbg :  20/10
hyainachtdride (24) 30 Stagei: (Z:nitro-phHenyh);(3-phendxyg-phenyl}-amige of
Theprodugt-(2-08,9),isehiained according to the method of stage 1 of
Example 4, by using 1.23 mL of 2- fluoronitrobenzene and 3.3 g of
S-Eﬁgﬂ‘@yaﬁ%ﬁe in the

H NMR (CDCl;, 300 MHz) & {ppm): 9.35 (s, 1H), 8.04 (d,
1H), 7.74 {(m, 3H), 6.94- 7.62 (bulk aromatic, 8H), 6.80
(m, 2H), 2.79-3.62 (38, 8H), 2.56 (m, 4H), 2.05 (s,
3H), 1.18-1.53 (m, 6H)

HPLC: 92%

MS: MH' 626/628

Stage 2: 4-[N-(3'-acetyl-biphenyl-4-yl)-N-{(2-piperidin-
l-yl-phenyl)}-~hydrazinocarbonylmethyl]~5~chloro-2-
methoxy-benzoic acid hydrochloride (19)

The product (69 mg) 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 66%

MP: 140.2-165.3°C

HPLC: %1%

MS: MH" 612/614

Example 20: 4-[N-{4'-acetyl-biphenyl~4-yl)-N- (2~

piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -5~
chloro~-2-methoxy-benzoic acid hydrochloride (20)
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presence of 2.13 g of potassium tert-butanolate in 35 10 mL of DMSO.
100 Yield: 57% 'H NMR (CDC13, 300 MHz) 5 (ppm): 9.38 (s broad, 1H),
8.12 (d, 1H), 7.63 (d, 1H), 6.70-7.43 (rﬂ 11H) HPLC: 79% 5 MS: MH" 307
Stage 2: N-(3-phenoxy-phenyl)-benzene-1,2-diamine The product (1.88 g)
is obtained by catalytic hydrogenation in the presence of 210 mg of 10%
10 palladium on charcoal in 40 mL of an ethyl acetate/ethanol (1:1)
mixture. Yield: quantitative HPLC: 91% MS: MH' 277 15 Stage 3:
(3-Phenoxy-phenyl)-(2- plperldln -1-yl-phenyl)- amine The product &22 Q)
is 'Sﬁﬁaﬁﬁegac&fr g0 tRd éﬁmdqfﬂesttﬁ e R sERIpEé 77 hi 1

1.88 geof iHd r2Q preliquisagriVatiie disaez Stactingr progu ity &2byil] ofs -

diremopeniant. and 2,84 M f LAUPEA in 40 mL of toluene. Yield: 52%
1H NMR (CDC13, 3O?iLMHz ) 6.(ppm): 6.83-7.19 (bulk 25 argmatic, 11H),

6.756, 1?60€%§t(dd Ay, 281 (mlS4H)°bf%‘G?te?i4 (HCEAFRBEE: TG0% he
M8eMi345380 Steigedt: N-[3-phénoRxpheniy)-No(2-piperidinstiyhy as =
pheaylhygrazine &) Jhefreduci(99 ma)is phtained aceordingztothe1e 1s
m%trquagf %Ltag% 4s?IbEs)%ra@|e L bglcescr)]/qll %Q}ggg@gnlc acid.

Yield: 78%

' NMR (CDCl;, 300 MHz) & (ppm): 9.35 (s, 1H), 6.70~

7.21 (bulk aromatic, 14H), 3.61-32.78 {(3s, 8H), 2.60 {(m,

4H), 2.28 (s, 3H), 1.20~1.51 {m, 6H)

HPLC: 87%

MS: MH' 626/628

Stage 2: 4-[N-(4'-acetyl-biphenyl-4-yl)-N-(2-piperidin-
I-yI-phenyl)-hydrazinocarbonylmethyll]l-5-chloro-2-
methoxy-benzoic acid hydrochloride (20)

The product (82 mg) 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 47%

MP: 165.3-190.1°C

HPLC: 100%

MS: MH' 612/614

Example 21: B-bromo-2-methoxy-4- [N- (3-phenoxy-phenyl) -

N-(2-piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -
benzoic acid hydrochloride (21)

Stage 1: (2-nitro-phenyl)- (3-phenoxy-phenyl)-amine

The product (2.08 g) is obtained according to the
method of stage 1 of Example 4, by using 1.23 mL of 2-
fluoronitrobenzene and 3.3 g of 3-phenoxyaniline in the
presence of 2.13 g of potassium tert-butanclate in
10 ml. of DMSO.
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previous derivative as a starting product and 465 mg of 35 sodium nitrite
in 3 mL of acetic acid leading to the 1 6Onitroso intermediate which is
reduced by 159 mg of lithium aluminium hydride (4 equivalents) in 4 mL
of tetrahydrofurane with reflux. Yield: 24% 'H NMR (CDC13, 300 MHz) 6
(ppm) : 6.70-7.25 5 (bulk aromatic, 12H), 6.28 (dd, 1H), 4.68 (s broad,
2H), 2.85 (m, 4H), 1.46-1.63 (m, 6H) HPLC: 76% MS: MHO 360 10 Stage
5: methyl 5-bromo-2-methoxy-4-(N-(3-phenoxy- phenyl)-N-(2-piperi

in-g{- Iéei&en)él)igydrazinocarbonyl- methyl]-benzoate The product (168 mg)
is 0 tained according to the method of stage 3 of Example 6, by using 99
mg'of tHER 15 phévious RydtaZiiie@ and 92 Bigjof the?adill of preparidn 24H) -
the presenge afb8,mg of EDG@I, andi4] nmag ohHOE: I damliafd)
dimethylforgamide. Yield: 95% 'H NMR (CDC13, 300 MHz) 6 (ppm) 9.35
and 9.40 (2 s 20 broad, 1H), 7.98 (2s, 1H), 6.41-7.40 (bulk aromatic,
14845,:319-39%7(3s, 8H), 2.68 (M, 4H), 1.46-1.59 (m, 6H) HPLC: 96%
MS: MH" 644/646 25 Stage 6:

?Z-lyeagf%?zr?e&boﬁyﬂ%ia\ﬁ%ﬂpeg@)@%phm.lﬂ)%zﬁn;-1 2-diamine
-piperidin-I-yl-phenyl)-hydrazinogarbonylmethyl]- benzoic aci ,
hyﬁgechloﬁagﬁipf)t‘rhe broduct (£24 mé)g;s oBﬁ%r]ﬁae]d‘gga h§droctighide Yy t+¢

30iactording ad ivimethiod of stagersreisExample @ by Aisihgras acf  10%

supsfiatedhamrodugt obtaingddaihe preMiousstage. of an  ethyl
acetate/ethanol (1:1) mixture.
Yield: quantitative
HPLC: 91%
MS: MH™ 277

Stage 3: (3~Phenoxy-phenyl) - (2-piperidin-1-yl-phenyl)-

amine

The product (1.22 g} is obtained according to the
method of stage 3 of Example 4, by using 1.88 g of the

previous derivative as a starting product, 925 ulL of

dibromopentane and 2.84 mL of DIPEA in 40 mL
toluene.

Yield: 52%

'H NMR (CDCl,, 300 MHz) & {ppm): 6.83-7.19 (bulk
aromatic, 11H), &.72{(s, 1H), 6.53 {44, 1H), 2.81 (m,

4H), 1.50~1.74 {m, 6H)
HPLC: 100%
MS: MH' 345

Stage 4: N-{3-phenoxy-phenyl)}-N~{(2-piperidin-1-yl-
phenyl) -hydrazine (r)

The product (99 mg) is cobtained according to the method
of stage 4 of EBxample 1, by using 400 mg of the
previoug derivative as a starting product and 465 mg of

godium nitrite in 3 wl of acetic acid leading to the
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Yield: 71% MP: 142-159 C 102 Elementary analysis calculated for
C33H32BrN305.0.75HC1: C, 60.25; Hoés.OZ; N, 6.39. Found: C, 59.98; H,
5.11; N, 6.27. HPLC: 96% 5 MS: MHO 630/632 Example 22:
5-bromo-2-methoxy-4-[N-(4-phenylsulfanyl-
phenyl)-N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonyl- methyl]-benzoic

acid hydrochloride (22) 10 Stage 1: 4-phenylsulfanyl-phenylamine To a
solution of 5 g of 4-nitrophenyl sulfure:-4_n 100 mL of an ethanol/ethyl
acetate mixture (1:1) are added 500 mg of 10. palladium on charcoal. The
oG FHacdd GRAUFS Ry bogdi dimbore PE H Harlor big 18 oF
night - thawhalfeus filtersd orvellitalaindéd argitheafilateis cohcehtratedot
unger regucedresswe lgading19r3.5¢ g of the expected product. Yield:
82% 20 H R ( 3 z)b ) £-10-7.35 (bulk, aromatjc,
7&7{%%%'(%%,%%%%%%) H%ﬁ? yg‘%PM :A(/(r’ﬁp%zz g’ttépgg'zs
2: (Znitto-pheriyd HAphedyiBiifandl-pienylficaminé The froefict (2.56Fp2d
is altajned. accotding4n the 1method. efzstage 14 Example 4, by using
1.25,mk of-2-.fluoro-nitrobenzene and 3.57 g of the obtained product 30 of
the grevioqs stage in the presence of 2.12 g of potassium tert-butanolate

in 6 m*8f D8 0. Yield: 66% 1H NMR (CDC13, 300 MHz) 6 (ppm): 9.48
(s broad, 1H),

Stage 5: methyl 5-bromo-2-methoxy-4-[N-(3-phenoxy-
phenyl) -N- (2-piperidin-1-yl-phenyl)-hydrazinocarbonyl-
methyl] -benzoate

The product (168 mg} 1is obtained according to the
methed of stage 3 of Example 6, by using 929 mg of the
previous hydrazine and %2 mg of the acid of preparation
2 in the presence of 58 mg of EDCI and 41 mg of HOBt in
1 mli of dimethvlformamide.

Yield: 95%

'H NMR (CDCl,, 300 MHz) 3 {(ppm): 9.35 and 9.40 (2 s
broad, 1H), 7.98 (2s, 1iH), 6.41-7.40¢ (bulk aromatic,
14H), 3.70-3.95 (3s, 8H), 2.68 (m, 4H), 1.46-1.59 (m,
6H)
HPLC: 96%
MS: MH' 644/646

i

Stage 6: 5-bromo-2-methoxy-4- [N- (3-phenoxy-phenyl)-N-
{2~-piperidin-l-yl-phenyl)~hydrazinocarbonylmethyl]-
benzoic acid hydrochloride (21)

The product (124 mg) 1ig obtained asg a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 71%

MP: 142-159 °C



8.22 (d, 1H), 7.11-7.42 (bulk aromatic, 11H), 6.83 (m, 35 1H), 103 HPLC:
96% MS: [M+Na]' 345 Stage 3: N-[4-q nylsulfanyl-phenyl]-benzene-1,2-

S diamine The product (2 g) is obtained by catalytic hydrogenation by
using 2.50 g of the derivative obtained previously in the presence of 250
mg of 10% palladium on charcoal in 30 mL of an ethanol/ethyl 10 acetate
mixture (1:1). Yield: 88% HPLC: 92% MS: MH' 293 15 Stage 4:
(4-phenylsulfanyl-phenyl)-(2-piperidin-1-yl- phenyl)-amine The product

(1,37 %) is obtained according the method .of stage le 4, ]
SIS pRasas o GAe 18 St droSieL Sa o of B0 oHCL
dibronfdpetitan& anél 2086 ml: ofDRPEA in 40 mL of toluene. Yield: 55%
1H-BMR (CEOCE3; 309;Midz) 6 (ppm)n6.87- 241 (bulk aromatic, 13H),
6.£7_§>£%brc§aéjg, 1H), 2.84 (m, 4H), 1.74 25 (m, 4H), 1.60 (m, 2H) HPLC:

98% MS: MI—T+ 361 Stage 5: N-(4-phenylsulfanyl-phenyl)-N-(2-piperidin-I-
301 pHERyIERPdE3 e (s) The product (300 mg) is obtained according to
the method of stage 4 of Example 1, by using 800 mg of the previous

degiyativa as starting produgth and §R8:M&,3F -SQdium Mitrite, i3 by Ok any 1 -
aqg'%§§ E%Jﬂgjgﬁggridinmlmylwphenyl)whydrazinocarbonylm
methyl} -benzoic acid hydrochloride (22)
Stage 1: 4-phenylsulfanyl-phenylamine
To a golution of 5 g of 4-nitrophenyl sulfurersin 100 mkL
of an ethanol/ethyl acetate mixture (1:1) are added
500 mg of 10% palladium on charcoal. The whole 1is
placed under a hydrogen atmosphere (P= 10 bars) for one
night.
The whole 1s filtered on celite, rinsed and the
filtrate is concentrated under reduced pressure leading
to 3.57 g of the expected product.
Yield: 82%
'HONMR  (CDCLs, 300 MHz) & {ppm): 7.10-7.35 (bulk
aromatic, TH), 6.69 (4, 2H), 3.988 {& broad, 2H)
HPLC: 86%
M3: MH™ 202

Stage 2: (2-nitro-phenyl)~(4-phenylsulfanyl-phenyl) -
amine

The product (2.50 g} iz obtained according to the
method of stage 1 of Example 4, by using 1.25 mL of 2-
fluorg-nitrokbenzene and 3.57 g ¢f the obtained product
of the previous stage in the presgsnce of 2.12 g of
potagsium tert-butanclate in 10 mlL of DMSO.

Yield: 66%

‘H ONMR {CDCls, 300 MHz) & {ppm): 9.48 (s broad, 1H),
8.22 (g4, 1H), 7.11-7.42 {(bulk aromatic, 11H), 6.83 {m,
1H),
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35 nitroso intermediate which is reduced by 316 mg of 104 lithium
aluminium hydride (4 equivalents) in 5 mL of tetrahydrofurane. Yield: 36%
1H NMR (CDC13, 300 MHz) 5 (ppm): 6.92-7.26 (bulk 5 aromatic, 13H),
4.71(s broad, 2H), 2.84 (m, 4H), 1.58 (m, 4H), 1.47 (m, 2H) HPLC: 90%
MS: MH" 376 10 Stage 6: methyl 5-bromo-2-methoxy-4-(N-(4-phenyl-
sulfanyl-phenyl)-N-(2-pneridin-I-yl-phenyl)-hydrazino-
carbonylmethyl]-benzoate The product (340 mg) is obtained according to
the _method of stage 3 of Example 6, by using 300 mg of the 15 previous
hyﬁ?a{‘z(?rfe 48 ubstrate and 266 mg of the acid of preparation 2 as a
coMsubstratéln thepfesence of 168 mg of EDCI and 118 mg of HOBLt in
2.5 mL of dimethylformamide. Yield: 64% 20 1H NMR (CDC13, 300 MHz)

5 (ppm) : 9,34 (s broad, 1H),7.99 (2s, 1H),,6.79-7,53 (bulk aromatic,
LaPRog90% s 5 (BRI T b A 1B L o0 ke e bt c.
9194 fMSEH+ 660/662 25 Stage 7:
5-hneso-2meihexy-4-(Netd-ghenylsulfanybbtained by  catalytic
phenyl)-N-(2-piperidin-L-yl-phenyl)-hydrazipgcarbonyl- methyl]-benzaic _ . .
ac%ﬁ%ﬁgéﬁgﬁéé%a%e p%%(yil}} (108 rEnSg)% ob(%\gine t{alga qBE acive

hy@?‘%i‘c%lid?ﬁfé 86 %Eé%ﬁ@’to Re methoB st BRI GEXARTHIB2, BF 103
usirgldsd substrate thépraduet obiainegatittie previeuws stageayddldizthyl

83%etate mixture (1:1).

v Yield: 88%

1B
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HPLC: 92%
MS: MH" 293

Stage 4: (4-phenylsulfanyl-phenyl)-(2-piperidin-1-yI-
phenyl)-amine

The product {(1.37 g) is obtained according the method
of stage 3 of Example 4, by using 2 g of the previous
derivative as gstarting product, 8932 ulL of
dibromopentane and 2.8& miL of DIPEA in 40 mL of
toluene.

Yield: 55%

‘H O NMR  {CDCl,, 300 MHz) & (ppm): 6.87-7.41 (bulk
aromatic, 13H), 6.78 (g broad, 1H), 2.84 {m, 4H}, 1.74
{m, 4H}, 1.60 {m, 2H)

HPLC: 98%
MS: MH® 361

i

Stage 5: N-(4-phenylsulfanyl-phenyl)-N-(2-piperidin-I-
yvl-phenyl)-hydrazine (=)

The product (300 mg) 1= obtained according to the
method of stage 4 of Example 1, by using 800 mg of the
previoug derivative as starting product and 888 mg of
sodium nitrite in 5 mlL of acetic acid leading to the

nitreoso intermediate which is reduced by 316 mg of
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MP: 158-166 C 105 Elementary analysis calculated for C33H32BrN304S

. 1HC1. 1H20: C, 56.54; H, 5.03; N, 5.99. Found: C, 56.59; H, 4.96; N,
5.84. HPLC: 95% 5 MS: MH' 646/648 JI{_‘)ﬁ(amples. 23 and 24:
4-[N-(4-benzenesulfonyl-phenyl)-N-
(2-piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl]-5-
bromo-2-methoxy-benzoic acid hydrochloride (23) and 4 10
[N-(4-benzenesulfinyl-phenyl)-N-(2-piperidin-I-yl-
phenyl)-hydrazinocarbonylmethyl]-5- bromo 2-methoxy= ben20|c acid
hyﬁf‘dyéﬁbﬁ%e?%hlj‘%ﬁdﬁ“i ethpdein G- b%ﬂ%éﬁé‘&lﬁfb‘h? phihylf-NEg2- ©F
pipgeridi-hyBEphénytrhygdrazinocarbonylmethyl]-5- 15
brgme12;rmeihexy-benzoate and methyl 4-fN-(4-benzene
su{flnyl henyI |per d| -l- yI h nyI hydrazino- carbanylmethyll-5-
brotho- -mech)xy((b%eﬁr)moa oa §o utIOI’%)Of 166 rrr}g of the” oz)t/)talne%y (bulk
préductaf istagel 810f Examplel 22 irdasl, of dichloronfethalie is 420 , 1.58
adqiﬂql anexcess of metachhgroperbenzoic acid (2 equivalents and 2 other

ntg 8r ver time) until total disappearance of the starting product

(tracked by 1.C). The reaction crude production is filtered, the filtrate is
washedWith #7Sturated solution of sodium 25 sulfite and then sodium
bicarbonate. The collected organic phases are dried on magnesium

suE@g@d@heﬁe@)ﬁ%orgt%gggerjeggg%qlgge%urﬁvle@,gl Q@,@lxture

which is purified by Silica gel chromatography (petroleum e er/et

AL S e el e R e L B L e A Dl o CSPEER
suliaykfonyd meshiéivéhen 2vele(sulfonyl): 33% HPLC: 83%

The product (34C¢ mg) 1is obtained according to the
method of stage 3 of Example &, by using 300 mg of the
previous hydrazine as substrate and 266 mg of the acid
of preparation 2 as a co-substrate in the presence of
168 mg of EDRCI and 118 mg of HOBt in 2.5 mL of
dimethylformamide .

Yield: £4%

'H NMR (CDClsy, 300 MHz) & (ppm): 9.34 (s broad, 1H),
7.99 {2s, 1H), 6.79-7.53 ({(bulk aromatic, 14H), 3.70-
3.92 (3, 8H), 2.71 {m, 4H), 1.48 and 1.60 (2m, &H)
HPLC: 91%

MS: MH' 660/662

Stage 7: 5-bromo-2-methoxy-4-[N-(4-phenylsulfanyl-
phenyl}~N-(2-piperidin~1-yl-phenyl)~hydrazinocarbonyl-
methyl]-~benzoic acid hydrochloride (22)

The preoduct (1068 mg) is obtained as a hnydrochloride
according to the method of stage € of Example 2, by
uging as a substrate the product obtained at the
previoug stage.

Yield: 83%

MP: 158-166 °C



MS: MH' 692/694 35 Yield (sulfynyl): 34% 106 HPLC: 83% MS: MH+
676/778 Stage 2: 4-(N-(4-benzenesulfonyl-phenyl)-N-(2 5
piperidin-l-yI-phenyI)-hydrazinocarboﬂ ﬁ\;ethyl]-S-
bromo-2-methoxy-benzoic acid hydrochloride (23) The product (20 mg) is
obtained as a hydrochloride according to the method of stage 6 of

Example 2, by using as a substrate the sulfonyl derivative obtained 10 in
the previous stage. Yield: 550 Elementary analysis calculated for
C33H32BrN305S.0.75HC1: C, 56.15; H, 4.68; N, 5.95. Found: C, 56.09;

H, B 63 eRE 357, A PE ES 8494 RS- MRS 6?78/680 Stage 2:
4-(N-E-perizenesulfoayl-phieoyl)-N2(2- 56.54; H, 5.03; N, 5.99.

pieiding 1-y-phenyldydgazinocarbogyimetiay]-5- 20
bromo-2-methoxy-benzoic acid hydrochloride (24) The product (23 mg) is
obtHiréd ag?ﬁ/drochloride according to the method of stage 6 of Example

5 2,19 :usiHg 4s1& s6bstrate the sulfinyl obtained in the previous stage. 25
Yield: 63% Elementary analysis calculated for

CHSEIOT MU0 £ 3 IS S
24ﬁ@ﬁgﬁ@@gk@égpﬁm@@mmﬁﬁgx}bh@mﬁfﬂzinocarbonylmethyl]m5~
(2 methy-2-pipetitknet-H-aneayb- hydig inegatheriyl] oviDsl-bepagic actl 4-

10 hygiechlonde (29) e su1 finyl-phenyl) -N- (2-piperidin-l-yl-
phenyl) ~hydrazinocarbonylmethyll -S5-bromo-2-methoxy -
benzoic acid hydrochloride (24)

Stage 1: methyl 4-[N-(4-benzenesulfonyl-phenyl)-N- (2~
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -5-

15  bromo-Z-methoxy-benzoate and methyl 4-[N-(4-benzene—
gsulfinyl-phenyl)-N-(2-piperidin-l-yl-phenyl)-hydrazino-
carbonylmethyl] ~5~ bromo-2-methoxy-benzoate
To a sclution cf 100 mg of the obtained product of
grtage 6 of Example 22 in 3 mL of dichloromethane is

20 added an excesgg of metachloroperbenzoic acid (2
equivalents and 2 other eguivalents over time) until
total disappearance of the starting product (tracked by
TLC) . The reaction crude production is filtered, the
filtrate is washed with a saturated solution of sodium

25 sulfite and then sodium bicarbonate. The c¢ollected
organic phaseg are dried on magnegium sulfate and then
evaporated under reduced pressure leading to a mixture
which is purified by silica gel chromatography
(petroleum ether/ethyl acetate £60:40). 35 mg of each of

3¢ the esters are obtained - sulfonyl and sulfinyl forms
respectively —.
Yield (sulfenyl): 33%
HPLC: 83%

MS: MH™ 692/694
35 Yield {(sulfvnvl): 34%
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107 Stage 1: methyl 2-methoxy-4-{(E)-2-(N-(4-methoxy-
phenyl)-N-(2-methyl-6-piperidin-I-yl- pttl yl)-hydrazino-
carbonyll-vinyl}-benzoate The produc ?@OO mg) is obtained according to
the 5 method of stage 3 of Example 6, by using 150 mg of the hydrazine
of Example 7 as a substrate and 125 mg of the acid of preparation 4 as
co-substrate in the presence of 102 mg of EDCI and 72 mg of HOBt in
1 5 mL of dimethylformamide. 10 Yield: 78% H NMR (CDC13, 300 MHz)
gg) 10. 47 ,and 10.10 (2s broad, 1H), 7.95 (m, 2H), 7.20-7.48 (m, 6H),
6. 4H) 4.11 (2s, 6H), 3.98 (s, 3H), 2.91 and 3.11 (m, 3H),
2. @TE(mMHH)GI%'WﬁB 6H) 15 HPLC: 98% MS: MH+ 530 Stage 2:
2-methoxy-4- {(E)-2 (N-(4- methoxy phenyl)-N- (2-

m I-6-piperigdin:|-yl-phen drazinpcarbon 20 zoic acid
%tlegc%?orlbg'e h((aapr% uct ?ﬁ@ n?g% |sy ne ay;#} d%chlorlde
ac@éfejﬁ%’gif&fhelmxﬂmw ehyo?méf@rbyn@@ﬁ@ Blaval daifstrate

the peasihick ohtatitetkin-then peeldous-StdgRy2h-Xigld o tt%E e mentary

a”?ﬁ’é's 5%'88@&%" f%sz &319@33@%055&%3191@5'2% £, 02 %&é%cﬁig'}‘m@

7.26. Found: C 7.12. HPLC:94% 30 MS:'MHO 51
EXARTSIE 2678- bifémotﬁefn&%apﬁl {(BS-2§N]FSnethokf- Example 2, by
phenybkdN-@smethyhé pipexidin- tiyk pheriyfcydraziso-ivative obtained
cagt}pryll]évi@ggp%;gc gggjglgydrochloric (26) 108

Yield: 55%

Elementary analysis calculated for Ci3H::BrN;0:5.0.75HCL:

¢, 56.1%; H, 4.68; N, 5.95. Found: C, 56.09; H, 4.65;

N, 5.67.

HPLC: B84%

MS: MH' 678/680

Stage 2: 4~ [N-(4-benzenegulfinyl-phenyl)})-N-(2-
piperidin-1-yl-phenyl)}~hydrazinocarbonylmethyl]-5-
bromo-2-methoxy-~benzoic acid hydrochloride (24)

The product (22 ng) is obtained as Thydrochloride
according to the method of stage ¢ of Example 2, by
using as a substrate the sulfinyl obtained in the
previocus stage.

Yield: 63%

Elementary analysis calculated for
C3HyBrNL0:8 . IHCL .1 . 5H;0: ¢, 54.59; H, 5.00; N, 5.79.
Found: €, 54.56; H, 4.91; N, 5.54.

HPLC: 85%

MS: MH' 662/664

Example 25: 2-methoxy-4-{ (E}-2-[N-(4-methoxy-phenyl)-N-
(2-methyl-6-piperidin-l-yl-phenyl)-~hydrazinocarbonyl] -

vinyl}-benzoic acid hydrochloride (25)
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Stage 1: methyl 5-bromo-2-methoxy-4-{(E)-2-(N-(4-
methoxy-phenyl)-N-(2-methyl-6-piperidin-I-yl-phenyl)-
hydrazinocarbonyl)-vinyl}-benzoate THY product (234 mg) is obtained
according the method 5 of stage 3 of Example 6, by using 120 mg of
hydrazine of Example 7 as a substrate and 134 mg of the acid of
preparation 5 as a co-substrate in the presence of 81 mg of EDCI and 57
mg of HOBt in 2 mL of dimethylformamide. 10 Yield: quantitative 1H NMR
(CDC13, 300 MHZ%@?’éppm) 10.37 and 955 (éZZ- broad, 1H), 8.02 (m, 2H),
7.65:29% i, S19%v43-6.88 thrHE 2 3. 06855 2oHN 2 (FoEREROH tm,

SHY 2 AP NAHY, ~16@ K] 66h iipid PL &1 87%-M5: M08/ 6 b Stagei no—
2 5Bl OSIDasY =HERZbE U methoxy.
phenyl)-N-(2-methyl-6-piperidin-I-y|-phenyl)- 20 ,
hya%iné)éfé?ﬂl%ﬁﬁ]-vih%gbél}?zbic Atid FPHrBemGHde 3@8y Thefodlict =he
(21Epig)ds obtaiteddas @ hydroghiorizles aécortdingue the migthodof sthgehe

6 ofexample, by Hsipgasa subsiratedhe praduct ohtainedin the 25 the
pre\gogtls stage._ Yield: 89% lel: 192-206_CuEII%egme%%ry anal)é}is resence
caﬁ:ufa e(ﬁD or%ﬁ%rh@ﬁ& 1%1.(1?4@: %‘é : Hl,%.,4 ;?\I, %.f?g.
30Foudd T 55431 H, BPST: NeBB7.71MPIG: 9286 MISBMH' B94/606 189 of
Exampie 241 4{Nr#-herzyl-phenyl)-[N-(2-methyl-6-
pip@{ig'iqil;yl?%taﬁenyl)-hydrazinocarbonylmethyl]-S-

'E NMR {(CDCl;, 300 MHz) & f{ppm): 10.47 and 10.10 (2s

breoad, 1H), 7.95 (m, 2H), 7.20-7.48 (m, 6H}, 6.65-7.10

(m, 4H), 4.11 {28, 6H}, 3.98 {s, 23H), 2.91 and 3.11 (m,

3H), 2.61 {m, 4H), 1.85 {m, 6H)

HPLC: 98%

MS: MH® 530

Stage 2: 2-methoxy-4-{(E)-2-[N-(4-methoxy-phenyl)}-N—- (2~
methyl-6-piperidin-1-yl-phenyl)-hydrazinocarbonyll] -
vinyl }-benzoic acid hydrochloride (25)

The product (149 mg) 1ie obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained 1in the
previcus stage.

Yield: 71%

Elementary analysis calculated for
CapHa3N30s . 1HCL .1 .5H,0:  C, 62.22; H, 6.44; N, T.26.
Found: C, 62.45; H, 6.34; N, 7.12.

HPLC: 94%

MS: MH' 516

Example 26: 5-bromo-2-methoxy-4-{ (E) -2~ [N~ {4-methoxy-
phenyl) -N-(2-methyl-é6-piperidin-l-yl-phenyl) -hydrazino-

carbonyl] -vinyl}-benzoic acid hydrochloric (26)
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bromo-2-methoxy-benzoic acid hydrochloride (27) Stage 1:
(4-benzyl-phenyl)-(2-methyl-6-nitro-phenyl)- 5 amine The product (1.01 g)
is obtained according to the method d?) tage 1 of Example 4, by using
1.13 g of 2- fluoro-3-methyl-nitrobenzene and 2 g of 4-benzyl- aniline in
the presence of 1.31 g of potassium tert- 10 butanolate in 30 mL of
DMSO. Estimated yield: 35% 1H NMR (CDC13, 300 MHz) 6 (ppm): 8.32
(s broad, 1H), 7.96 (d, 2H), 6.68-7.51(bulk aromatic, 10 H), 3.93 (s, 2H),
2.06 (s, 3H) 15 HPLC; 79% MS: MH' 319 Stage 2:

N2 ELBEN Al RS- ﬁqelfﬁﬂ%fzefﬁstflaxa*énﬁé%%ﬁé%rdéuct
(Sst'ﬂbtmnedbyﬂﬁydﬁcgmmh fecorgingid ine nathog béuiabj-

EEb%érESﬁ}fﬁLéﬂﬁyM}M%éQEE%E%300hﬂHZ)G(ppm)
3‘7 32( k aro:p iC, 8 6.68 (d gH 6. ﬁ2](d ZH%g 89 (s 25 ZHe){:h g
?s %m age él yl- pl)ﬁencf/ & “Me plperl ©
pk@ﬁyl%ﬁﬂﬁe Th@érﬁz@@fﬂm g i@%b@@lﬁ@@ aéédtding tﬁ’é rrteﬂmwe
of stage:gebExamplest, Dy vsing 52k mgefdhe previgusderitaiive asd of

LT aa el 745 110 FTNVE {CtLLs, 300 Mils) BEopgee of
6.92-7"¢1 (bGtk arBRfatic, 1019, 6.62 (ang)%f17 B%6ad, 1), Fook(s, of
2H) i RF2nim, fHn 2uiigs, 3H), 1.56 (m, 6H) HPLC: 98%
Yield: quantitative
'H NMR (CDCli, 300 MEz) & (ppm): 10.37 and 9.95 (2.
broad, 1H), 8.02 (m, 2H), 7.00-7.29 (m, 5H), 6.43-6.88
(m, 4H), 3.95% (3s, 9H), 2.70 and 2.90 (m, 3H), 2.40 {m,
4H), 1.60 {m, 6H)
HPLC: 87%
MS: MHY 608/610

Stage 2: 5-bromo-2-methoxy=-4-{ (E)=2~ [N~ (4-methoxy~
phenyl)-N-(2-methyl-6-piperidin-Il-yl-phenyvl) -
hydrazinocarbonyl]-vinyl }~benzoic acid hydrochloride
(26)

The product (217 mg) ig obtalned asg a hydrochleoride
according to the method of stage 6 of Example 2, by
using as a substrate the preoduct obtained in the
previous stage.

Yield: 86%

MP: 192-206 °C

Elementary analysis calculated for
C3gH32BrN3Os . LECL . 1H0: €, 55.52; H, 5.44; N, 6.47,
Found: C, 55.43; H, 5.531; N, 6.37.

HPLC: 91%

MS: MH' 594/596
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5 MS: MH' 357 Stage 4: N-(4-benzyl-phenyl]-N-(2-methyl-6-piperidin-I-
yl-phenyl)-hydrazine (t) The product (102 mg) is obtained according the
method 10 of stage 4 of Example 1, bl)p sing 450 mg of the previous
derivative as a startinga-product and 505 mg of sodium nitrite in 3 mL of
acetic acid leading to the nitroso intermediate which is reduced by 192
mg of lithium aluminium hydride (4 equivalents) in 5 mL of 15
tetrahydrofurane. Estimated yield: 22% 1H NMR (CDC13, 300 MHz) 5
(ppm) 7.12-7.29 (bulk aromatic, 6H) 6.97 (dd, 4H) 6. 75 (d, 2H) 3.88 (s,

), ’?‘dé"(s(‘éFBeI*SE W}mﬂa&@d HPVC! 2496 B VA 372

St@@@ér inethyl U-iN-(bhenpliphepyh e :i(ﬁtmeihybﬁylme thyll-5~
F“@%EM&'X'E@%@ﬂ&pw@@£§@§@”§%wﬁn%%ﬁ!55@?0r1de (27)

bromo-2-methoxy-benzoate The product ( IS obtained accordln
h Rod ‘of CLAGEE3 O BRI ) by ARG Tty GG pRAEREL) -

hydraizirre and 91 mg of the acid of preparation 2 in the presence of 58
mg-REEDGIARd-41 mg OWO%‘ jin 30 4k of dimethyliormanide. Yield: cne
51% 1E V%IMR (CII%C13 300 o“?ﬁ m): 9.97 and 9.79 (s _broad, 1H)f _
7. §F[%) 6. 755997 (BulR F1Ay, 61 (15205, 387 (s, BH). 2
3. 7521(8314%32ﬁ?€1t1353(nﬂ21&|9,©@.®72(%%13H) 2186 (M2 2#1), 140 (i Bbnzyl-
113nHP1&s 96% MﬁeMﬁn‘:gg@f@@@ Si@gel@:Bl g of potassium tert-

4- %\I (:4 begz;@ heny%1 1{‘% m h

piperidi enyl ydrazmocar onylmethyll -5-
Estlmabﬂ yle d: 35%
'R NMR (CDCl;, 300 MHz) & {ppm): 8.32 (s broad, L1H),
7.96 (d, 2H), 6.68-7.51{bulk aromatic, 10 H), 3.93 (s,
2H}, 2.06 (g, 3H)
HPLC: 79%

MS: MH' 319

Stage 2: N°—(4-benzyl-phenyl)-3-methyl-benzene-1,2-
diamine

The product (530 mg) is obtained by hydrogenation
according to the method of stage 2 of Example 13.
Yield: 58%

'H NMR (CDCls, 300 MHz} & ({ppm): 6.99-7.32 (bulk
aromatic, B8H), &.68 {(d, 24y, .52 {(d, 2H), 3.89 (=,
2H), 2.18 (s, 3H)

Stage 3: (4-benzyl-phenyl)-(2-methyl-6-piperidin-l-yl-

phenyl)-amine

The product (460 my) is obtained according the method
of stage 3 of Example 4, Dby using 525 mg of the
previoug derivative as a starting preduct, 247 uL of
dibromopentane and 760 uL of DIPEA in 10 mL of toluene.
Yield: 71%
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bromo-2-methoxy-benzoic acid hydrochloride (27) The product (74 mg) is
obtained as a hydrochloride according to the method of stage 6 of

Example 2, by using as a substrate t (E)roduct obtained in the 10

previous stage. Yield: 84% MP: 173-187 C Elementary analysis

calculated for C35H36BrN304.1HC1.IH20: C, 60.31; H, 5.64; N, 6.03.

15 Found: C, 60.36; H, 5.62; N, 5.99. HPLC: 98% MS: MH+ 642/644
Example 28: 5-bromo-2-methoxy-4-[N-(4'-methoxy 20
biphenyl-4-yl)-N-(2-methyl-6-piperidin-1-yl-phenyl)-
hydtaziitiBarbbryfmethyl3ehzdiBlgcid HydrodhiStide (£8F8tage’t: (bulk
(4<orometphenyl)e@ymethyk8-nittg-phenyl)-amine 25 Theproduct?,44 . 90
9) {s,obtained accpydipg to the methpd of.stage;] of Example 4, by pising
1.8 g of 2- flupro-3-methyl-nitrobenzene and 3 g of 4-bromo-aniline 'in the

pr etfce of09 g of potassium tert-butanolate in 20 mL of DMSO. 30
Yield: 68%% 1BENMR (CDC13, 300 MHz) 5 (ppm): 8.15 (s broad, 1H), 7.96
(d, 1H), 7.07-7.51 (bulk aromatic, 4H) , 6.61 (d, 2H), 2.09 (s, 3H) HPLC:

0 : . .

N RO ohe i R TR T dares P o BT F et

obrin&h aazdrbirty@naginethéd’ 5 of stage 2 of Example 1, by using

2.44g optheduct (102 mg) is obtained according the method
of stage 4 of Example 1, by using 450 mg of the
previous derivative ag a startingsproduct and 30% mg of
godium nitrite in 3 mL of acetic acid leading to the
nitrogo intermediate which 1is reduced by 192 mg of

lithium aluminium hydride (4 eguivalents) in 5 mL of

tetrahydrofurane.
Estimated vield: 22%
'H NMR (CDCls;, 300 MHz) & (ppm): 7.12-7.29 (bulk

aromatic, 6H), 6.97 (44, 4H), 6.75 (4, 2H), 3.88 (g,
2H}, 2.80 (m, 4H), 2.08 {g, 3H), 1.52 {(m, 6H)

HPLC: 64%

MS: MH® 372

Stage 5: methyl 4-[N-{4-benzyl-phenyl)-N-(2-methyl-6-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl}-~5-
bromo-2-methoxy-benzoate

The product (91 mg) is obtained according to the method
of stage 3 o¢©f Example 6, by using 101 mg of the
previous hydrazine and 91 mg of the acid of preparation
2 in the presence of 58 mg of EDCI and 41 mg of HOBt in
4 mL of dimethylformamide.

Yield: 51%

'H NMR (CDCls, 300 MHz} & (ppm): 9.97 and 2.79 (s
broad, 1H}, 7.87 {=, 1H), 6.75- 7.27 (bulk aromatic,
11H), &6.51 {4, 2H), 3.87 (s, eH), 3.72 (s, 4H), 2.74
{m, 2H), 2.37 {s, 3H), 2.36 {m, 2H), 1.40 (m, 6H)
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previous derivative as a starting product and 9 g of tin chloride hydrate in
30 mL of ethanol. Yield: quantitative 1H NMR (CDC13, 300 MHz) 5 (ppm):
7.22 (s, 1H), 7.02 (t, 10 1H), 6.45 (m, 3H), 6.43 (d, 2H), 4.98 broad, 1H),
2.14 (s, 3H) HPLC: 99% MS: MH" 277/279 15 Stage 3:
(4-bromo-phenyl)-(2-methyl-6-piperidin-1-yl- phenyl)-amine The product (2
g) is obtained according to the method of stage 3 of Example 4, by using
2.2 g of the previous derivative as a starting product, 1.08 mL of 20
dibromopentane and 3.3 mL of DIPEA in 40 mL of toluene. Yield: 73% 1H
NMRYEDCE$3, 300 MHz) 5 (ppm) : 7.26 (m, 2H) , 7.03 (t, 1H), 6.94 (d,
2H)56.56Hd, &34/ 63124 (s broad, 1H), 2.70 (m, 4H), 2.10 (s, 3H), 1.55 (m,
6H) 25 HPLC: 99% MS: MHO 345/347 Stage 4:
(4'-methoxy-biphenyl-4-y)-(2-methyl-6- piperi din-l-yl-phepyl)-amine 30
TR (oA (H & R R LS 0 2 TR U Sage 4 of
Exaimse 141y Using30eeriglof-the dseyivas crerativd as bhstantme-
predushol 98- meiaforhepyharonic acid 5@ ma-otpallaeive tatpakis, 110
mg..,of lithium.chloride.jn the presence of 2.17 mL ofa 1 M 113.calcium _ .
cabihat Soiton ind UGl a et eaidane i (11 AL cride
7656 TR (CBTC 181 800"RIH @ (SPm)&2a89d, 21 f7 e o), by
6.92:7:03 (msbH), 6.744dL2H); 6.24 Xs:braath did), 3.84(s 3d)d2. Ah(MEhe

423653 R0 (M,
Yield: 84%
MP: 173-187 °C
Elementary analysis calculated fox
C4sH3gBrN;0, . 1THCL . 1H0: C, 60.31; H, 5.64; N, 5.03.
Found: C, 60.36; H, 5.62; N, 5.99,.
HPLC: 98%
MS: MH' 642/644

Example 28: 5-bromo-2-methoxy-4-[N-(4'-methoxy~-

biphenyl-4-yl}-N-(2-methyl-6-piperidin-l-yl-phenyl) -
hydrazinocarbonylmethyl] -benzoic acid hydrochloride
(28)

Stage 1: (4-bromo-phenyl)-(2-methyl-6-nitro-phenyl)-
amine

The product (2.44 g) 1is obtained according to the
methiod of stage 1 of Example 4, by using 1.8 g of 2-
fluoro-3-methyl-nitrobenzene and 2 o of 4-bromo-aniline
in the presence of 2.09 g of potassium tert-butanoclate
in 20 mL of DMSO.

Yield: 68%

'H NMR (CDCl;, 300 MHz) 3 (ppm): 8.15 (s broad, 1H},
7.96 (d, 1H), 7.07-7.51 (bulk arcmatic, 4H), 6.61 {4,
2H), 2.09 (s, 3H)

HPLC: 90%

MS: MH™ 307/30¢9
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6H) HPLC: 81% MS: MH' 373 10 Stage 5: N- (4'-methoxy-biphenyl-4-y;
1!-N- (2-methyl-6- piperidin-1-yl-phenyl)- hydrazine (u) The product (92

mg) is obtained according to the methbt? of stage 4 of Example 1, by

using 247 mg of the 15 previous derivative as a starting product and 265

mg of sodium nitrite in 3 mL of acetic acid leading to the nitroso
intermediate which is reduced with 101 mg of lithium aluminium hydride

(4 equivalents) in 5 mL of tetrahydrofurane with ref lux. 20 Yield: 35% 1H
NMR (CDC13, 300 MHz) 6 (ppm): 7.48 (d, 2H), 7.38 (d, 2H), 7.17 (t, 1H)

, 6.86- 7.03 (m, 6H) , 4.90 (s broad, 2H), 3.83 (s, 3H), 2.95 (m, 2H), 2.69
(Mg ke 21 (57 -3H); Brind -GihienyAH 25 Pt K3 DE0e M Sn bH1',388
Stage §; methyl 5-bromo-2-methoxy-4-( N- (4'-methoxy-
biphenyl-4-yl)-N-(2-methyl-6-piperidin-1-yl-phenyl)- 30 |

hydFeifea IfetiylEBerizdafd e PRoURE F24 tg)ds bbtdiked method
acodrdilmg tgythe methdd aistagé S df Exampleus ibyausingB2 myg ofthe the

previays dydrazine; and 79ang,af the @@9%9@3@&9@&@ Hea o g of
presence %:F?O_r%%q{Efm and 35 mg of HOBtin 2.5 mL 35 of
diméthyifortamitie. TI4- ¥idtd- 159 LHNME (EBEXX 300 MHZ) 5 (ppm):
8.00 sl d H)ueB5t ¥t butk aromatic, 10 H), 6.62 (d, 2H), 3.72-3.88 (m,
11H), 281 (), 2.43 (mubH), 1254336 (M 6H) SHPLEH8T%7 o2 (t,

1H), 6.45% {(m, 3H), 6.43 (4,

2H), 4.98 % broad, 1H), 2.14 (s, 3H)

HPLC: 95%

MS: MH' 277/279

Stage 3: (4-bromo-phenyl)-{2-methyl-6-piperidin-1-yl-
phenyl) -amine

The product (2 g) is obtained according to the method
of stage 3 of Example 4, by using 2.2 g of the previous
derivative asg a starting product, 1.08 mL of
dibromopentane and 3.3 mL of DIPEA in 40 mL of toluene.
Yield: 73%

'H NMR (CDCl,, 300 MHz) & (ppm): 7.26 (m, 2H), 7.03 (t,
1H), 6.94 (d, 2H), 6.56 (d, 2H), 6.14 (8 broad, 1H},
2.70 (m, 4H), 2.10 {=g, 3H), 1.55 {m, &H)

HPLC: 99%

MS: MH" 345/347

Stage 4: (4'-methoxy-biphenyl-4-yl)-(2-methyl-6-
piperidin-l-yl-phenyl)-amine

The product (248 mg) 1is obtained accerding to the
method of stage 4 of Example 11, by using 300 mg of the
previcoug derivative as a starting product, 198 mg of
phenviboronic acid, 50 mg of palladium tetrakis, 110 mg

of lithium chloride in the presence of 2.17 mL of a 1 M
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MS: MH' 672/674 Stage 7:

5-bromo-2-methoxy-4-(N-(4'-methoxy-biphenyl-4-
yI)-N-(2-methyl-6-piperidin-I-yI-phenyI)l-hsdrazino- 10
carbonylmethyll-benzoic acid hydrochloride (28) The product (13 mg) is
obtained as a hydrochloride according to the method of stage 6 of

Example 2, by using as a substrate the product obtained in the previous
stage. 15 Yield: 52% Elementary analysis calculated for
C35H35BrN305.1HC1.1.5H20: C, 58.22; H, 5.58; N, 5.82. Found: C,

58966 H,1863; NS BBBIHBEC: 8266020 MSTMH+ 858/660°EXdmple 20: &

5-hrenorAdN/eyano=plac mi y:h(P=methyl-H6-

pipgriding 1-yW4phenyl)-hydrazinocarbonylmethyl]-2- methoxy benzoic acid
hydrochloride (29) 25 Stage 1: tert-butyl N-(2-methyl-6-nitro-phenyl)-
hydia2ifG-c4 tate*Fd 286 Flg Bf 2RBBr0:3-MeétRyl \Htrosdhzeneid % (<
mlBf DMSOzaré adtled 4,065H) of coOnwaercidl teftd) , 6.24 (g broad,

butaxycaronylhydrazing (5 equivalgnis)sfhe whalg is 30 brayghttos s (r,
100C. for 10 min under microwave heating. The medium is hydrolyzed
anéyfﬁen extracted with ethyl acetate several times. The organic phases
aré'Rdllectdd? dried on magnesium sulfate, filtered and evaporated under
reducedvpresstre leading to a residue 35 which is purified by
chromatography on silica gel 115 (cyclohexane/ethyl acetate: 80/20) 342
mg of product corresponding to the expected product are obtained. Yield:

805F HRMR (Cbc13 2ooaithry s BprierB6 d 1y, 735 (P Befyyl-6-
6.Yifhetd)li640(g brpac i) ~1 Bidsdrdans (u)
The product (92 mg] is obtained according to the method
cf stage 4 of Example 1, by using 247 mg of the
previous derivative as a starting product and 265 mg of
sodium nitrite in 3 mL of acetic acid leading to the
nitroso intermediate which 1s reduced with 101 mg of
lithium aluminium hydride (4 equivalents) in 5 mL of
tetrahydrofurane with reflux.
Yield: 35%
"H NMR (CDCl;, 300 MHz} & (ppm): 7.48 {(d, 2H), 7.38 (d,
2Ky, 7.17 ({t, 1H), 6.86- 7.03 (m, 6H), 4.9C {g broad,
2H), 3.83 (s, 3#H), 2.95% {(m, 2H), 2.69 (m, 2H}, 2.11 (s,
3H), 1.51-1.66 {(m, 6H)
HPLC: 95%
MS: MH' 388

&

Stage 6: methyl 5-bromo-2-methoxy-4-[ N- (4'-methoxy-
biphenyl-4-y1)-N-{(2-methyl-6-piperidin-l-yl-phenyl) -
hydrazinocarbonylmethyl]-benzoate

The product (24 mg) is obtained according to the method
of stage 3 of Example &, by using %2 mg of the previous
hydrazine and 7% mg of the acid of preparation 2 in the
presence of 50 mg of EDCI and 35 wmg of HOBt in 2.5 mL
of dimethylformamide.
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9H) HPLC: 98% Stage 2: tert-butyl N-(4-cyano-phenyl)-N-(2-methyl-6- 10
nitro-phenyl)-hydrazinocarboxylate To 1.5 g of the..>product obtained in

the previous stage in 10 mL of dlchloﬁc}ﬁ]ethane are added at 0C, 2.45¢g

of activated manganese oxide (5 equivalents). The whole is stirred at

room temperature for 30 min, until complete 15 disappearance of the
starting product (tracked by TLC). The oxidized intermediate is filtered on
celite, rinsed with dichloromethane and then concentrated under reduced
pressure without any other form of purification. The thereby obtained

tert- Jo‘ﬁjcﬁ 201éaz‘bcarboxylate derivative is immediately taken up in 10 mL

of tHethaRol {wwiich are®uceessively atided) 1.2Bgwf (s, 1H), 6.85-

4-cyanpphenyRornicacid(1.6 gaulyalents) ,and; 54 /a9 of gopperageiate,
hydra § (0. 05 equwalent refluxed for 24 hrs_until co pIete

251§ ppear’ance 5Pfhe%§ ;Zgavﬁ%%?nfmdlatglifhe feattion médiurh is

hydRIfzed®arid then extracted with ethyl acetate several times. The
organic phases are washed with water, then with brine and finally dried
on magnesium sulfate, filtered and evaporated under 30 reduced
pressure. The obtained residue is purified by silica gel chromatography

(di€fRESméthafsRyebPexafe tArHtaddidd 1d 1. 1376 R twehidheay 1 -4-
prodijct NYigkbd ¥ 16 HNMRACGRE1 3 - 300- M) 161 (pphy)d 708 ek -
I 624l 1 25 nf-AP- B3 B804, 2 U249 P3N e 4848 OH)

HP C 78% 5 Stage 3 tert butyl N -(2-amino-6- methyl phenyl)-N-(4-
The product g) cbtained a hydrochloride

according tco the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 52%

Elementary analysis calculated for

CysHygBTN3Os. 1HC1.1.5H,0: €, 58.22; H, 5.58:; N, 5.82.
Found: C, 58.06; H, 5.632; N, 5.58.

HPLC: 82%

MS: MH" 658/660

Example 29: 5-bromo-4- [N-cyano-phenyl) -N- {2-methyl-6-
piperidin-l-yl-phenyl) -hydrazinocarbonylmethyl]-2-
methoxy benzoic acid hydrochloride (29)

Stage 1: tert-butyl N-(2-methyl-6-nitro-phenyl)-
hydrazino-carboxylate

To 250 mg of 2-fluoro-3-methyl-nitrobenzene in 5 mL of
DMSO are added 1.065 g of commercial tert-
butoxycarbonylhydrazine (5 equivalents). The wheole 1is
brought to 100°C for 10 min under microwave heating.
The medium 1is hydrolyzed and then extracted with ethyl
acetate several  times. The organic phases are
collected, dried on magnesium sulfate, filtered and
evaporated under reduced pressure leading to a residue

which 1is purified by chromatography on gilica gel
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cyano-phenyl)-hydrazinocarboxylate 982 mg of the product are obtained

by catalytic hydrogenation in the presence of 110 mg of 5% palladium 10

on charcoal in 50 mL of ethanol from 1.1 g of the product obtained in the
previous stage. Yield: 97% 'H NMR (CDC13, 300 MHz) 6 (ppm): 7.48 (d,
2H), 7.09 (m, 1H), 6.62 (m, 4H) , 4.78 (s broad, 2H) , 4.40 (s broad, 15
1H), 2.02 (s, 3H), 1.50 (s, 9H) HPLC: 80% Stage 4: tert-butyl N- [2-
(5-bromo-pentanoylainino) -6- methyiphenyll -N- (4 -cyano-phenyl)
-hydrazinocarboxyla be 20 To 980 mg of the obtained product of the
pre\ioys: stagpedn &/ milof dichloromethangdn 818 presaéricevef 820 }zirofiuct

DIREA/(L:gHvalants) are- added deopwise @pd At seomy-terperatuye 888
pLYofg]E%lrpné valeryl chloride. After 20 minutes, the reaction crude

perLuc ydrolyzed by a 1 N 25 hydrochloric acid solution is extracted with
dictilo?8iRethERE severd §intE&z The ofgamit phasés ared dritdlon 735 (d,

magnesium sulfate,, filtered amd goncentratesk anderreduged pressungroad,
Ieag'ﬂg to 1.4 g of the expected product. 30 Yield (estimation): 96% 'H
NMR (CDC13, 300 MHz) 6 (ppm) : 10.03 (s, 1H), 8.28 (d, IH), 7.49 (d,
1HYFESa (E9H), 6.95-7.20 (m, 3H), 3.43 (m, 2H), 3.30 (t, 2H), 2.51 (t,

2H), 2:34 (m, 2H), 2.07 (s, 3H), 1.53 (s, 9H) 35 HPLC: 56% 117 Stage 5:

terkbutyl No(A-eyano-pheny))-N-1220etk8- pheny1) -N- (2-methyl-6-

(2-o>lg%-lpdi3p_erj€_in-I-yg-Bgféugll-%}/dra}:zin%:(%ﬁt:)’%%éate To 1.4 g of the _

obfainéd pfevidhs prodtiefin®s it <6t Sdded 225 mg of sodium

hydiidet (Zequivdlentsy s ar 0@ AlfterR0animatesiat rodm tempetatuce, thege
in 10 mL of dichloromethane are added at 0°C, 2.45 g of
activated manganese oxide (5 equivalents). The whole is
stirred at room temperature for 30 min, until complete
disappearance of the starting product (tracked by TLC) .
The oxidized intermediate is filtered on celite, rinsed
with dichloromethane and then concentrated under
reduced pressure without any other form of
purification. The thereby obtained tert-butyl
azocarboxylate derivative is immediately taken up in
10 mL c¢f methanol to which are successively added
1.27 g of 4-cyancphenylbcronic acid (1.6 eguivalents)
and 54 mg of copper acetate hydrate (0.05 equivalents).
The whele 1s refluxed for 24 hrs until complete
disappearance of the oxidized intermediate. The
reaction medium is hydrolyzed and then extracted with
ethyl acetate several times. The organic phases are
washed with water, then with brine and finally dried on
magnesium sulfate, filtered and evaporated under
reduced pressure. The cobtained residue 1is purified by
gilica gel chromatography (dichloromethane/cyclchexane:
1/1) leading to 1.13 g of the expected product.
Yield: 57%
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reaction crude product is hydrolyzed and then extracted with ethyl acetate
several times. The collected organic phases are washed with water and
then with brine and finally dried on mééﬁesium sulfate, filtered and 10
concentrated under reduced pressure leading to 1.1 g of the expected
product. Yield (estimation): quantitative Stage 6: tert-butyl
N-[4-(amino-methyl)-phenyl]-N-(2- 15
methyl-6-piperidin-I-yl-phenyl)-hydrazinocarboxylate To 440 mg of the
product obtained from the previous stage in 3 mL of THE are added 493

pL Bf BéHaneé C8irdethy BB leqivahetits):. The?fhérkis kfluxed- for 1(t
hr.ZEhe reaction giude produst schydiolyzed and 20vextracted wjthiethyl (s,
acetafe several times. The organic phases are collected, washed with

water and then with a 1 N hydrochloric acid solution. The aqueous phase

is H&RkEn uﬂ%\ﬁth a saturated solution of sodium bicarbonate and then
extracted with ethyl acetate. The 25 organic phases are collected, dried
ongpaghesium; suifatg, fifered apd conesniiateg undear yedusrd, Presspre s -
leadin to__3g8 m Elt%we xapected proguct. Yield (estimation): 71% 30
SEIE IR - PR RE RS RE A Bhenyll

N-E2B thathyl-6=pipetidia-l-ybphényy-hydrezinoobirbbxglate Ty a soltioiytic
of ﬁQthd@@f@ﬁH@i@&@éiyﬁt @M@irpﬂefgaﬁcweﬁpjeyipusnzggg%ns}eo ﬁkl—ﬁfLQfadium
tetrahydrofurane-under an inert. atm ere are adde plo

DIPEA 108" (0 St doric) Al 76 oL OF SebR et (L4 0 of the
eqEivaBHES). TREIWRGIE id 5tirkdd aP 15 Cléfhpetaife for 30 minutes
untiliconipleteydisappearance of the starting product (tracked with TLC).

TheS reactippdpedium takepup insethyl aoetate ig bydiglyzed, 5 4o (n,

1H), &€.682 {m, 4H), 4.78 (s broad, 2H), 4.40 (8 broad,

1IH), 2.02 (&, 23H), 1.50 {g, 9H)
HPLC: 80%
Stage 4: tert-butyl N~ [2~(5—bromo-pentanoylamino) ~6-

methylphenyl] ~-N- (4-cyano-phenyl)-hydrazinocarboxylate
To 980 mg of the obtained product of the previocus stage
in 8 mL of dichloromethane in the presence of 820 ulL of
DIPEA (2 egquivalents) are added dropwise and at room
temperature 388 ul of 5-bromovaleryl chloride. After 20
minutes, the reaction crude product hydrolyzed by a 1 N
hydrochloric acid soiution is extracted with
dichloromethane several times. The organic phases are
dried on magnesium sulfate, filtered and concentrated
under reduced pressure leading to 1.4 g of the expected
product.

Yield (estimation): 96%

'H NMR (CDCl;, 300 MHz) & (ppm}: 10.03 (s, 1H), 8.28
(4, 1H), 7.49 (4, 1H), 7.34 (t, 2H), 6.95-7.20 {(m, 3H),
3.43 {(m, 2H), 3.30 {t, 2H}), 2.51 {t, 2H), 2.34 {m, 2H),
2.07 (s, 3H), 1.53 (s, 9H)

HPLC: 56%
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with a 1 N hydrochloric acid solution and extracted several times. The
agueous phase is then taken up again_ with a sodium bicarbonate solution
until a pH of 8 and extracted with eth)}| IHcetate. The organic phases are

10 collected, dried on magnesium sulfate, filtered and evaporated under
reduced pressure. The obtained residue is purified by silica gel
chromatography (ether and then dichloromethane) leading to 165 mg of

the expected product. 15 Yield (estimation): 51% 1H NMR (CDC13, 300
MHz) 6 (ppm): 8.92 gs broad, 1H), 7.18 (d, 1H), 7.07 (m, 4H), 6.62 (d,

2HF E588 (2 ‘brob@ TRy uaYa (W 24y aptnPheny ) sB(hf Zrgthyl-6-
2.3(2(sp8bh pd PAr{$d3HY, 160 [ rp Bty 414 ks B 20cStagh B ylethyl

44%6Mi@%ﬂ&agﬁK@ﬁsﬂ%ﬁﬂ§¥H¥&N@;evious Product in 5 mL of
(2-methyl-6-piperidin-l-yl-phenyl)-hydrazinocarbonyl- '
MH@;@%%@%&%&%&%&@%& sONtioN & 51 MG BrhedGats)

obtdined *25 gréparaticiV2 (2 sguivatentskin 2onin of tedichlererhethane the
arg-added d4-4.pk: 9f oxalykehleride; (Z.gquyelents) and 1:d1ap ofxtracted
dim%tgﬁlf%r%arﬁldeé T@gtwhgée IS rstlireg lf%re %O n&lgﬁat rogm tgm ratgre ic
and “thén evefﬁore?teea Uhder rqafuce% préssure. To the ?here%y% obtainet
acigherieride? tikeWap aghininth myaf cacetoiitrilehare sucehssivelyie and
addes a1spjution-afe 38 mgof thedpievious estenined val, of acetenitrilg andng
1 r%x?fzérNdPé{%o& h&%@e@f'%&iﬁ@égn .r'lé%(—:;\{lvhg lelleg’aglflrg%g gor ]_Lol g of
minutes under microwave heatlng at 100C. % The reaction'medium is
hy Gy Z26R5 - frierPdsdrieted 119 with ethyl acetate several times. The
aquieeusipHase isnsarohasifieghwdth ia- 2 N seda solution and extracted
with ethyl acetate and then with dichloromethane. The
Stage 6: tert-butyl N~ [4~ (amino-methyl)-phenyl] -N—(2-
methyl-6-piperidin-I1-yl-phenyl) -hydrazinocarboxylate
To 440 mg of the product cbhtained from the previous
stage in 3 mL of THF are added 493 ulL of borane
dimethylsulfide (5 eguivalents). The whole ig refluxed
for 1 hr. The reaction crude product is hydrolyzed and
extracted with ethyl acetate sevexal times. The organic
phases are collected, washed with water and then with a
1 N hydrochloric acid solution. The agqueous phase is
taken up with a saturated solution of sodium
bicarbonate and then extracted with ethyl acetate. The
organic phases are cecllected, dried on magnesium
sulfate, filtered and concentrated under reduced
pressure leading to 308 mg of the expected product.
Yield {(estimation): 71%

Stage 7: tert-butyl N~ [4-(acetylamino-methyl)-phenyl]-
N-(2-methyl-6-piperidin-l-yl-phenyl)-~hydrazino—
carboxylate

To a solution of 300 mg of the product cbtained from
the previous sgtage in 10 mL o©f tetrahydrofurane under

an inert atmosphere are added 267 ulL of DIPEA
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organic phases are collected, dried on magnesium 5 sulfate, filtered and
then evaporated under reduced pressure. With a silica gel

chromatography of the residue (dlchldr}&nethane/ethanol 98/2) 18 mg of
the expected product may be obtained. Yield: 34% 10 1H NMR (CDC13,
300 MHz) 6 (ppm) 10.05 et 9.83 (2s broad, 1H), 7.99 (s, 1H) , 7.18 (m,
2H), 7.05 .'m, 4H) , 6.52 (d, 2H), 5.67 (s broad, 1H), 4.29 (d, 2H), 3.88

(s, 3H), 3.73 (m,s, 2H), 3.71 (s, 3H), 2.75 (m, 2H), 2.40 (m, 2H), 2.37 (s,
3H), 1.98 (s, 3H), 1.46 (m, 6H) 15 HPLC: 97.3% MS: MHO 637/639

Ste@e 9 IHINUSREEylamiFsi meth§l)-phenyl]-RE(2- acetic  anhydride
methyls6-pipetidirt-ylkphenyl)shydrazinosaebonyls 20 st irred at  room

Tt esema:2metnosyRangoieAcld by drospiopite. (Y INE oS Ehee

(13.8 m%) is obtained as a hydrochloride according’to the metho

stdje 6 bPExarfpR©Z, P us%%’ﬁ%ubs‘t%@%ﬁrodﬂ&%taﬁe{a with The
the-2bcpreviousssiagen Yiele75% HPLELO1h MSeMi 623625800l yvzed

EX@MG 30: 4-[N- (‘}198%?5&'_98?%') NAZPIPgHdINEl: on,  and extracted
yl- phe :]Ij drazmocarg1 nylmet 5 b omo-2- metl}b é benzoic acid
h

hyél%c e (387 Stage' T: f?lqblg BABAI)-(ZEnit ERYTEEmitRe R8I
pro@wdtl(‘ﬁvwm@mno@taﬁmmn@ﬁml% reethod of stigeddfoft and

Example: 4 by using H.. 5er?ahﬁ,ei 2 é@@tﬂlﬂ;%;o nitigbenrzeng.and $2 400 are
fe?fr%Tf% 5P %ﬂﬂeg%”rié‘oft%ﬁwp@%%%% ol &o4 g pERotassIYM, 4 ang
evaporated under reduced pregsure. The obtained resgidue
is purified by silica gel chromatography (ether and
then dichloromethane) leading to 165 mg of the expected
product.
Yield {estimation;: 51%
'H NMR (CDC1l,, 3200 MHz) & {ppm): 8.92 (s broad, 1H),
7.18 (4, 1iH), 7.07 (m, 4H), 6.62 (d, 2H), 5.60 (s
broad, 1H), 4.32 {m, 2H), 2.80 {(m, 2H), 2.65 (m, 2H),

2.31 (s, 3H), 2.01 (s, 3H), 1.60 {(m, 6H), 1.44 (s, 9H)

Stage 8: methyl 4-{N-[4-(acetylamino-methyl)-phenyl]-N-
(Z2-methyl-6-piperidin-1-yl-phenyl}-hydrazinocarbonyl-
methyl}-5-bromo-2-methoxy-benzoate

To a solution of 51 mg of the acid obtained in
preparation 2 (2 equivalents) in 2 mL of
dichloromethane are added 14.4 pL of oxalyl chloride
(2 equivalents) and 1 drop of dimethylformamide. The
whole is stirred for 20 min at room temperature and
then evaporated under reduced pressure. To the thereby
cbtained acid chloride, taken up again in 1 mL of
acetonitrile, are successively added a solution of
38 mg of the previous ester in 1 mi of acetonitrile and
1 mL of 4 N hydrochloric acid in dioxane. The whole 1is
placed for 10 minutes under microwave heating at 100°C.

The reaction medium is hydrolyzed and then extracted
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Yield: 17% 5 HPLC: 86% MS: MH" 319 Stage 2: N-(4
-Benzoyl-phenyl)-benzene-1,2-diamine The product (880 mg) is obtained
according to the 10 method of stage /X0ii Example 1, by using 770 mg of
the ,previous derivative as a starting product and 2.73 g of tin chloride
hydrate in 15 mL of ethanol. Yield: quantitative 1H NMR (CDC13, 300

MHz) 6 (ppm): 7.74 (t, 4H), 7.36- 15 7.53 (m, 3H), 7.13 (m, 2H), 6.70-6.85
(m, 4H), 5.63 (s broad, 1H), 3.80 (s broad, 1H) HPLC: 82% MS: MH' 289
20 Stage 3: (4-benzoyl-phenyl)-(2-piperidin-1-yl-phenyl)- amine The _
prifdiidt (5364 3 EbGffeFAMDFdihg T TS meth6d Bfsfges phase 1s
Exanaple dalyt G3iag 697uhg af the previalis dedvatiie-as astarig:-racted

prodygt, 330.pl; of.25. dibramapentane. and, 1.01 my; of PIREAR 12,0l Ofyy,

toluene. Yield: 62% 1H NMR (CDC13, 300 MHz) 6 (ppm): 7.80 (dd, 4H), .
7. AEIPBE Tm, BRTSE86-7258 (m S61): D8£ tn, 419 156b- 3oL 7H/FRBRF U
HRLC.fE009% MS:IMEE887 Stage 4hen evaporated under reduced

N-ff%-@_%@%@fé—lphqwléﬂ?'-ﬁ%piE%_ﬂ'qieal-y!;;e?ﬁ p'&@_fb’&g@%@%@ﬁl\%\:ﬁ 12t Tere
R T e o Svedo
at FodH CleRth P ARME$Sr A5 MiRGte8L2BIME DT a freshly
Yield: 34%
'H O NMR (CDCls;, 300 MHz) & (ppm): 10.05 et 9.83 (2s
broad, 1H}, 7.%9 (s, 1H), 7.1i8 {(m, 2H), 7.085 - m, 4H),
6.52 (d, 2H), 5.67 (s broad, 1H), 4.29 {(d, 2H), 3.88
(s, 3H), 3.73 (m,s, 2H}, 2.71 (s, 3H), 2.75% {m, 2H),
2.40 {m, 2H), 2.37 (s, 3H), 1.98 (g, 3H), 1.46 {(m, 6H)
HPLC: 97.3%
MS: MH' 637/639

Stage 9: 4-{N-[4~(acetylamino~methyl)-phenyl]-N-(2-
methyl-6-piperidin-1-yl-phenyl) -~hydrazinocarbonyl-
methyl }~5~bromo~-2-methoxy-benzoic acid hydrochloride
(29)

The product (13.8 mg) 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a asubstrate the product obtained with the
previous stage.

Yield: 75%

HPLC: 91%

MS: MH® 623/625

Example 30: 4~ [N-{4-benzoyl-phenyl) -N-{2-piperidin-1-

y1l-phenyl)~hydrazinocarbonylmethyll ~5-bromo-2-methoxy
benzoic acid hydrochloride (30)

Stage 1: (4-benzoyl-phenyl)-(2-nitro-phenyl)-amine

The preoduct (770 mg) 1is obtained according to the
method of stage 1 of Exanple 4, by using 1.5 mL cf 2-
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5 prepared 0.15 M solution in monochloramine ether (1.2 equivalents) (J.
Org. Chem. 2004, 69, 1368-1371) is added. After 5 minutes, the medium
is treated by a saturated solution of NE$5203, taken up again with water
and then extracted with ether several times. The 10 organic phases are
dried on magnesium sulfate, filtered and concentrated under -_rduced
pressure. The obtained residue is purified by silica gel chromatography
(petroleum ether/ethyl acetate: 95/5) leading to 75 mg of the expected
product. 15 Yield: 72% 1H NMR (CDC13, 250 MHz) 6 (ppm) : 7.73 (d, 4H)
, 7H48' 6RO M EF DPBME M), FOb-7.1% @n, AH)4 280 s BreRd ooy in
(WHH),@E%&M@H@H%Q&Q@W@QO@M&W@ZZ@:&Q%@E@&%YEte in
4-fNs(4-benzoylphenyl)-N-(2-piperidin-
1-¥él-_phenyl)-h drazinocarbonylmethyl]-5-bromo-2- methoxy-benzoate 25
Th lﬁr%ﬂdct]( 3 mg) is obtained according to the method of stage 3 of
Ex@aRigle 68b6% using 70 mg of the preceding hydrazine and 64 mg of the
acigkof preparation 2 in the presence of 41 mg of EDCI and 28 mg of
HOBLt in 1.5 mL of dimethylformamide. 30 Yield: 66% 1H NMR (CDC13,
300 MHz) 6 (ppm): 9.36 (s broad, 1H), 7.99 (s, 1H), 6.80-7.76 (bulk
aréthatie 14 HN-3(49 (Fesryyd.apismH), Svenaeneh 12 754 hamime
1.5h@n, SH)BR-HPLC 40006 122i MS:MH4 6364658 Stageibng  to  the
4’Q¥' -b nzqyb enyl)-N-(2zpiperidin=l-yl-
R B ST r AR L ) by waing 770 ng Of the
swprevious derivative as a starting product and 2.73 g of
tin chloride hydrate in 15 mL of ethancl.
Yield: guantitative
*H NMR (CDCls, 300 MHz) & (ppm}: 7.74 (t, 4H), 7.36-
7.53 {m, 3H), 7.13 {m, 2H), 6.70-6.85 (m, 4H), 5.63 (s
broad, 1H), 3.80 {8 brocad, 1H)
HPLC: 82%

MS: MH® 289

Stage 3: (4-benzoyl-phenyl)-(2-piperidin-1-yl-phenyl) -
amine

The product (530 mg) 1s obtained according to the
method of stage 3 of Example 4, by using 697 mg of the
previous derivative as a starting product, 230 pL of
dibromopentane and 1.01 mL of DIPEA in 15 mL of
toluene.

Yield: 62%

'‘H NMR (CDCl;, 300 MHz) & (ppm): 7.80 (dd, 4H), 7.45-
7.56 (m, 4H), 6.96-7.18 (m, 6H), 2.84 {m, 4H), 1.60-
1.74 (m, &H)

HPLC: 100%

MS: MH' 357

Stage 4: N-({(4-benzoyl-phenyl)}-N-(Z2-piperidin-I1-yl-
phenyl) ~hydrazine (v)
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5 benzoic acid hydrochloride (30) The product (31 mg) is obtained

according to the method of stage 6 of Example 2, by using as a substrate
the product obtained in the previous ét?aige. Yield: 37% 10 Elementary
analysis calculated for C34H32BrN305.1HC1.1.5H20: C, 57.84; H, 5.14;

N, E:e95. Found: C, 58.04; H, 5.13; N, 5.55. HPLC: 100% MS: MH'
642/644 15 Example 31: 5-bromo-4-[N-cyano-phenyl)-N-(2-methyl-6-
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl]-2- methoxy benzoic acid
hydrochloride (31) Stage 1: tert-butyl N-(4-cyano-phenyl)-N-(2-methyl-6-
20 pipetidiPiytipteny Rhy dtaAnBearbdxy Al TRESY Higst trEPRGRE 11
obtained in stage 30 Examplea2@iari2 nilaoktetrabydrofusdnenare agded de

3.3l @(ﬁﬂ%@g@@gsmaﬂw in fetrabydrefurane (S equivalents).. The n

whole is refluxed for 3 hrs. The 25 reaction crudegoduct ispouredonal

N 5EIP Ry @rodhoric SBfutiof And ExXrRLEsT withf ethyl'kcetfe s@verhf €SPy
tinfess Taeeatiuodé phaseds basified by arbNosbdaselation aptther (1.2
extrggtegkwith dichloramethane. The, differeng gganicphasesare 3 71) is
collected, washed with 30 water and then with a saturated solution of

A Ehed A eRgndsiOh QTS AtEd AT o entiated G »Y 2
red@cetr pressu Thie‘shtainbdYesiobe is paliffet By sitaigelwith water

chreratography ichteremethane/emyl sacetate: 98423 jeading tn82 mg The
of 8%%%?%%9 Rraduct 35 Yield; 3% 143 ﬂ%%% {GRCI3, %?9%’,'“@& sered
(ppm): 8.92 (5 broad, 1H), 7.46 (d2HC? 7.21 (m, 1H), 7.06 (t, 2H), 6.72
(nﬁaﬁxconcentrated under mnaeduced presgure. The obtained
residue 1is purified by silica gel chromatography
(petroleum ether/ethyl acetate: 95/5) leading te 75 mg
of the expected product.
Yield: 72%
"H NMR (CDCl;, 250 MHz) & (ppm): 7.73 (d, 4H), 7.48 (m,
3HY, 7.25 {(m, 2H), 7.05-7.17 {(m, 4H), 4.89 (s broad,
2H), 2.91 {(m, 4H), 1.57 (m, 6H)
HPLC: 100%
MS: MH® 372

Stage 5: methyl 4-[N-{4-benzoyl-phenyl)}-N-{(2-piperidin-
1-yl-phenyl)~hyvdrazinocarbonylmethyl]-~5-bromo-2-
methoxy-~benzoate

The product (283 mg) is obtained according.to the method
of stage 3 of Example 6, by using 70 mg of the
preceding hydrazine and 64 mg of the acid of
preparation 2 in the presence of 41 mg of EDCI and
28 mg of HOBt in 1.5 mL of dimethylformamide.

Yield: €6%

"H NMR (CDCls, 300 MHz) & (ppm): 9.36 (s broad, 1H),
7.99 (g, 1H), £.80-7.76 {(bulk aromatic, 14 H), 2.89 (s,
3H), 3.80 (g, 2H}), 3.72 {s, 3H), 2.75% {(m, 4H), 1.54 f{m,
6H)

HPLC: 100%
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2.74 (m, 4H), 2.29 (s, 3H), 1.60 (m, 6H), 1.43 (s, 9H) 5 Stage 2: methyl
5-bromo-4-(N-(4-cyano-phenyl)-N-(2-
methyl-6-piperidin-1-yl-phenyl)- hydrazﬁr?@ ~carbonyl-
methyll-2-methoxy-benzoate The product (32 mg) is obtained according
to the method of stage 8 of Example 31, by using 42 mg of the product 10
obtained in the previous stage as a substrate and 94 mg of ;t?ae acid of
preparation 2 as a co-substrate. Yield: 56% 1H NMR (CDC13, 300 MHz) d
(p m) :9.78 (s 1H), 7.98 (s, 1H), 7.45 (d, 2H), 7.24 (m, 2H), 7.01 (m,

3 65.88(nf 515 5B5, 3.88 (s, 2H), 3.37 (s, 6H), 2.70 (m, 2H), 2.45 (m,
2H) 2.35 (s, 3H), 1.42 (m, 6H) HPLC: 946 MS: MH" 591/593 20 Stage 3:

rt‘%f?@ 45(N-(4- @MW(S?QQ@BA):%QZI @ﬂ}ﬁﬁ) ~N- (:[ﬁ—pl eridin- ld— yl-
ridin--yl-p razinocar methoxy-benzoic aci

o[ ci)de{éf)ya%e pro uchﬁ xal r;;ygzlﬁtsz e ES 2 yla%grﬂgyde
adé@ﬂﬂﬁ'g?o fe phelivsir ofcdtdge Bdsf Eédhiple 2, by 25 using as a
SUﬂ&Haﬁﬂ:M@dl@@t@mgiﬁeﬂénﬂﬁﬁﬁﬁ&@uﬁém&iYﬂ@dt@%h@%hod

98% M 77/579.,30 Example 3
(fst catyl %lphgnyizﬁy XI‘E(zl%m t%?}l- using as a substrate the

6- Eﬂﬁé@ﬂdﬁ#1sghlbﬁéﬁﬂ§ihyaratzh%da¥@aﬁwmtrﬁ/ﬂ@e
brmfml&mesth@xy benzoic acid hydrochloride (32) Stage 1:

%%%%Ha'g? ”Qnﬂax%% Anethyl:6- 3% pipesidin-l-yl-phenyl)-amine 124
he pro duct ( % IS obtained accordlng to the method of stage 4 o

HJ38§, 23695? e C H, 5.14; N, 195,
Foumd C, 58.04; H, 5.13; N, 5.55,

HPLC: 100%
MS: MH' 642/644

Example 31: S5~-bromo-4- [N-cyanoc-phenyl) -N- (2-methyl-6-
piperidin-1-yl-phenyl)~hydrazinocarbonylmethyl]-2-
methoxy benzoic acid hydrochloride (31)

Stage 1: tert-butyl N-{4-cyano-phenyl)-N-(2-methyl-6-
piperidin-l-yl-phenyl)~-hydrazinocarboxylate

To 280 mg of the product obtained 1in stage 5 of
Example 29 in 2 mL of tetrahydrofurane are added 3.3 mlL
of a 1M borane solution in tetrahydrofurane
(5 equivalents}. The whole is refluxed foxr 3 hrs. The
reaction crude product is poured on a 1 N acid
hydrochloric solution and extracted with ethyl acetate
several times. The agueocus phase is basgified by a 1 N
soda solution and extracted with dichloromethanse. The
different organic phases are ccollected, washed with
water and then with a saturated solution of NaCl, dried
on magnesium sulfate, filtered and concentrated under
reduced pressure. The obtained residue is purified by
silica gel chromatoegraphy (dichlorowmethane/ethyl
acetate: 98/2) leading to 82 mg of expected product.
Yield: 30%
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derivative obtained in stage 3 of Example 28 as a starting product, 248 g
of 4-acetyl-phenylboronic acid, 5 307 mq of
[I,I'-bis(diphenylphosphino)ferrocene]-l& hloropalladium (II) and 4.58 g of
cesium fluoride in 150 mL of dioxane. Yield: 47% 1H NMR (CDC13, 200
MHz) 5 (ppm): 7.98 (d, 2H), 7.65 (d, 10 2H), 7.51 (d, 2H), 7.03 (m, 3H),
6.76 (d, 2H), 6.29 (s broad, 1H), 2.75 (m, 4H), 2.3 (s, 3H), 2.17 (s, 3H),
1.58 (m, 6H) SM: MH+ 385 15 Stage 2:
[4'-(2-methyl-[1,3]dithian-2-yl)-biphenyl-4-
y||-(sz-r%1@ﬁwy|!€%ﬁ]3eridir?t?l%/l-ﬁﬁéﬁyo- MIRE™ PG a Soldfion!&t 7REIAG of the! -
detivativel dbtaimed in7 thxe previouststage i &4 L, okdichlosamethane are) |
sugcessively agged 260,01 gtpropanedithigh20 (.23 gauivalepts)and oy,
380 uL of boron trifluoride complexed with diethyl'ether. The whole'is
stirred for 2 days at room temperature until disappearance of the starting
prédwgeTRe regdtirnimédivmeiscpotréf-ohdar Rmodaistiutionh-ahd then
exgraeteeiwith 2o dichigromeathane spueral fimes 1B pHIANIG Phases are
washed v;{i}h_gwsz%}%é%g sqlution of sodium chloride, dried on sodium
suﬁate,%’i eréd and concentrated under reduced pressure leading to 970

mg Bf ther expettedptodgct. 36 Ysldagnantitageord NIMRY € Db E3 rEgdiod
MHZ) S{ppm) 8796 @Ex2)1E581{d, ZH)uéd484da2Hhy .03 (Mh3Hp > ddct
g bgal'g% £,26/( rPfQ%SJ;!;E)%@%%“ E%'ééez-%% (S, 3E L 2P 2l L84 0g

, 1.54 (m, 6H Stage

N-BA-(Hfieftiyi-fL, STithEAR2Y A bipRerfy/ |28 @ co-substrate.

Yield:

56%

*H NMR (CDCls, 300 MHz)} & {ppm): 9.78 {=, 1H), 7.98 (s,
1H), 7.45 {4, 2H), 7.24 (m, 2H), 7.01 (m, 2H}, 6.62 {m,
2H), 3.88 {s, 2H), 3.37 (s, 6H), 2.70 (m, 2H}), 2.45 (m,
2H), 2.35 (s, 3H), 1.42 (m, 6H)

HPLC: 94%

MS: MH® 591/593

Stage 3: 5-bromo-4-[N-(4-cyano-phenyl)-N-(2-methyl-6-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl]-2-
methoxy-benzeoic acid hydrochloride (31)

The product (16.4 mg) 1is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the

previous stage.
Yield: 49%
HPLC: 98%
MS: MH® 577/576

Example 32: 4-[N-(4'-acetyl-biphenyl-4-yl)-N-(2~-methyl-
6-piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -5

bromo-2-methoxy-benzoic acid hydrochloride (32)

Stage 1: (4'-acetyl-biphenyl-4-yl}-(2-methyl~6-

piperidin-l-yl-phenyl)-amine
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yl]-N-(2-methyl-6-piperidin-l-yl-phenyl)-hydrazine (w) The product (835

mgq) is obtained according to the methad of stage 4 of Example 1, by

using 970 mg of the 5 previous derivali¥® as a starting product and 1.11 g

of sodium nitrite in 6 mL of acetic acid leading to the nitroso intermediate
which is reduced by 8.2 mL of a 1 M lithium aluminium hydride solution in
ether (4 equivalents) in 8 mL of ether with reflux. 10 Yield: 83% 1H NMR
(CDC13, 200 MHz) 6 (ppm): 7.92 (d, 2H), 7.57 (d, 7 2H), 7.46 (d, 2H),

7.19 (d, 1H), 7.05 (t, 2H), 6.90 (d, 2H), 2.70-2.95 (m, 8H), 2.12 (s, 3H),
1.986Em, FFIUCE? (< 13R85, 195 (nS6HPRE Biage 4: drstRyiIding  to the
5-bromie-2-méthexyddN44's@2-methyble 11, by using 2.6 g of the

[]_-1§@mg@@)'b@§@¥kéﬁyl]'I}IE{Z'@@Q@Q&3 of Example 28 as a
piperidin-|-yl-phenyl)-hydrazinocarbonylmethyl}- benzoate 20 The product,

(effﬁ%gt)ﬂi&%b%ﬁé%la%coraﬁ% 8 thé heffou ot StREE 3 10r EXaMpIE 626y
usiy’60@mg ofthe previous’hydrazine pind0boingaftieaciteofrocene] -

pPreparatier g the @resencenf 2oddma o £DCIand-d81umg o HOBUR 1n
4 T!S ogndgm%tthyggrmamlde. 25 Yield: 67% 1H NMR (CDC13, 200 MHz) 6
7S br

(Ppm): 0ad. TH); 7.96 (m, 3H), 7.50 (m, SH), 7.20 (d, 1H), 7.03
(m? e84 6.65 &, 2H), 3.88 (s, 3H), 3.70 (2s, SH), 2.75 (m, 8H), 2.44 (s,
SHY Ln@R(mc2hd)-1.81 (s, M)z 1.25- BOckHS (M, 6K1) ME: MHY 7748 (g,
St 5: methyl 4-(N-(4~acetyl-piphenyl-4-yl)-N-(2-
meati\,@m-?;i‘pgeqﬁdi?rfeI'-ylg%{i?z'ny%/-'h%%)ra?z@ﬁo(L:%r 90'ny€’??56 (d, 2H), 6.29 (s
m&R§IES:brofo-2-fethoxifben¥Bate 2672 (s, 3H), 2.17 (s, 3H),

1.58 (m, 6H)
SM: MH' 383

Stage 2: [4'-(2-methyl-[1,3]dithian~2-~yl)-biphenyl-4-
vi]-{2-methyl-6-piperidin-l-yl-phenyl)-amine

To a solution of 788 mg of the derivative cbtained in
the previous stage in 14 mL of dichloromethane are
succeggively added 260 uL of propanedithiol
(1.25 equivalents}) and 380 uLh of boron trifluoride
complexed with diethyl ether. The whole ig stirred for
2 days at room temperature until disappearance of the
starting product. The reaction medium is poured on a
2 N scda golution and then extracted with
dichloromethane several times. The organic phases are
wagshed with a saturated golution of sodium chloride,
dried on sodium sulfate, filtered and concentrated
under reduced pressure leading to 970 mg of the
expected product.

Yield: quantitative

'H NMR (CDCls, 200 MHz) & (ppm): 7.96 (d, 2H), 7.58 (d,
2H), 7.48 ({4, 2H), 7.03 {m, 3H), .77 (4, 2H), 6.26 (s
broad, 1H}, 2.76 {m, 8H), 2.18 (s, 3H), 1.95 {(m, 2H),
1.84 (g, 3H), 1.54 {m, &H)



To a solution of 30 mg of the derivative obtained in the previous stage in
100 pL of a tetrahydrofurane/water mixture (1:1) are successively added

17 mg of mercury(ll) oxide (2 equivaleh#8) and 5 10 pL of boron trifluoride
complexed with ether (2 equivalents). The whole is stirred at room
temperature for 1 hour, until disappearance of the starting product. The
reaction medium is poured in a 2 M soda bicarbonate solution and then
extracted with 10 ethyl acetate several times. The organic phases are
washed -,with a saturated solution of sodium chloride, dried on sodium
sufdtegfiitered Mnddcontermratd indér Addiiced prasstrer1Sitiba peenyl-4-

162 g of she s prouet YIS 7354 1 MR (oG e 200 i)
mg of t esired product, Yield: 73% i Z
O 5 55 (tranc, THE 77 (e SH TS 9y a8 o), 191 the
(d "EFROR0 IS DY 26.67 ¢d, FRRBEoe(sL 3HPI3. 7 (28] 298HINR.80f the
(Mp2HYi262 (S3H):42emas, SH) 4230190 fRcBHMSMHI .12 g of
63&@@?&@9&@i:éh;N-(4iaa9§t>ﬁh-£"p@%ﬂ%!a“-lé'ﬁ-N-(éa@sthx'é%'é%g to the
piperidin-I-yl-phenyl f:’]hyél(amnocarb.onylrn.eteﬁy 5.

bréth&ERFfethbRy Derzdicadd WdrBEnIditle (39 FRE plodud (318 ngpt @
is abtdined asla hydroefiloride iform abgatdingeto thesinethachof stage @ofher

Example,2: -Py1using as g-substrate, the-product gbtainedqin the 30
preyjous stage, Yield: 34% 1H NMR (DMSO, 400 MHz) 5 (ppm): 7.99 (m,
3HJ," é?-‘?. T ¥(m, 7H), 7.37 (s, 1H), 6.78 (m, 2H), 4.24 (d, 1H), 4.03 (d,
1H)H3OR s ( SHY;13.2023.600HE 4H), 2 6P(s, :3H), 935 228 (8H3H),7.57 (4, -
1.5051.86(my &6H)a, 21y, 7.19 (d, 2H), 7.05 (t, 2H), 6.90 (d,
2H), 2.70-2.95 {(m, 8H), 2.12 {s, 3H), 1.956 (m, 2H),

1.82 {s , 3H), 1.65 {m, 6H)

Stage 4: methyl 5-bromo-2-methoxy-4{N-[4'—-(2-methyl-
{1,3]dithian-2-y1)-biphenyl-4-y1]-N-{(2-methyl-6-
piperidin-I1-yl-phenyl)-hydrazinocarbonylmethyl}-
benzoate

The product (637 mg) is obtained according to the
method ©of stage 3 of Example 6, by using 600 mg of the
previous hydrazine and 406 mg of the acid of
preparaticon 2 in the presence of 257 mg of EDCI and
181 mg of HOBL in 4 mL of dimethylformamide.

Yield: &67%

'H NMR (CDCl,, 200 MHz) & (ppm): 9.87 (s broad, 1H),
7.96 {m, 3H), 7.50 {(m, 5H), 7.20 {(d, iH), 7.03 (m, 2H),
6.65 {d, 2H), 3.88 {s, 3H), 3.70 (2s, B5H), 2.75 (m,
8H), 2.44 (g, 3H), 1.97 {(m, 2H), 1.81 (s, 3H), 1.25-
1.55 {m, 6H)

MS: MH' 774/776

Stage 5: methyl 44— [N—-(4'~acetyl-biphenyl-4-yl1)-N-(2-
methyl-6~piperidin-1-yl-phenyl)-hydrazinocarbonyl-

methyl]-5-bromo-2-methoxy-benzoate
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127 HPLC: 96% MS: MHO 670/672 Example 33:
5-bromo-2-methoxy-4-[N-(4'-methoxy-2- 5
methyl-biphenyl-4-yl)-N-(2-methyl-6-pigéridin-1-yI-
phenyl)-hydrazinocarbonylmethyl]-benzoic acid hydrochloride (33) Stage

1: (4-bromo-3-methyl-phenyl)-(2-methyl-6-nitro- phenyl)-amine 10 The
product (3.90 g) is obtained according to the method of stage 1 of

Example 4, b6-. using 2.78 g of 2- fluoro-3-methyl-nitrobenzene and 5 g of
4-bromo-3- methyl-aniline in the presence of 3.22 g of potassium
tefdDutansateinize:meiof BMSO. T Yielk 68@r I AMRYCPcu3iped in

MHEXEG (pprmpr8tbdsdroad),st 96e(d, 1H); £.43 (d,1dH), {137 (m, &;lﬁ') a
7. JCO gr%ﬁ&?%?%romo )ﬂael:%% (dﬁkxt 2 33{<hyl§bH) 2 10 ( I§CH esslvely

met enzene lamine

f@gﬁfé@u&@ ) %foﬁf‘éiﬁéﬁ%ﬁééé ng‘?ci’?%lﬁi@ méﬁwoﬁ%lfjéféééﬂ?to? and
Exampla 1, by usihg 8cahg ot thiefiresiolidederivativd ag aistartingprodetche r

angd;13, £, g;0f Jif. go.ohloride-fyydratg,|n 60 mLiof ethanol, Xield: 90 1H_»oom
NMR (CDC13, 200 MHZ) 6 (p gm ): 7.29°(d, 1H), 7.03 (t, 1H), 6.68 (d, 2

GE?QWE?L]f-ﬁtB‘% (cfooﬁH)M 2%s- bro‘éfati%) ?%‘éa(%%ﬁfaz‘l% (s‘3'§H)the
30=Stage Br¢4-bromio-3methykphenyt) (2<methyldb-un is poured in a

piperiginadykphenydr-aming. J h@@rg@%@ 2149) isRifained AgeRiNg 10 1
the d eTod of %tage 3in Exa led, b usm%g 2 g of the 35 previous

& organic ages are
defivative asa starting product §01 m E P
waghed swith a saturated Solutlon of sodium chloride,

dried on sgcodium sulfate, filtered and concentrated
under reduced pregssure. Silica gel chromatography
(cyclohexane/ethyl acetate: 70/30) is able to isolate
19.5 mg of the desired product.

Yield: 73%

'H NMR (CDCls, 200 MHz) & (ppm): 9.88 {s broad, 1H),
7.97 {(m, 3H), 7.62 (4, 2H), 7.48 (4, 2Hy, 7.21 (4, 1H),
7.03 {m, 2H), 6.67 (4, 2H), 3.89 (s, 3H), 3.77 (2s,
5H), 2.80 (m, 2H), 2.62 (s, 32H), 2.42 {m+sg, 5H), 1.30-
1.50 (m, 6&H)

MS: MH™ 684/686

Stage 6: 4-[N-(4'-acetyl-biphenyl-4-yl)-N-{2-methyl-6-
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl]-5-
bromo-2-methoxy-benzoic acid hydrochloride (32)

The product (115 wmg} is obtained as a hydrochloride
form according to the method of stage 6 of Example 2,
by using as a substrate the product obtained in the
previcus stage.

Yield: 34%

'y NMR (DMSO, 400 MHz) & {ppm): 7.99 (m, 3H), 7.37-7.81
(m, 7H), 7.37 {8, 1H), 6.78 (m, 2H), 4.24 (d, 1H), 4.03
(d, iH), 3.79 {s, 3H), 3.20-3.60 {m, 4H), 2.57 {=&, 3H),
2.28 (g, 23H), 1.51-1.8& {m, 6H)
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128 dibromopentane and 4.30 mL of DIPEA in 50 mL of toluene. Yield:
81% 'H NMR (CDC13, 200 MHz) d (p[imi :7.28 (d, 1H) , 7.04 (m, 5 3H),
6.58 (d, 1H) , 6.41 (dd, 1H) ,6.13 (s b 4d, 1H), 2.72 (m, 4H), 2.32 (s,
3H), 2.11 (s, 3H), 1.57 (m, 6H) Stage 4:
(4'-methoxy-2-methyl-biphenyl-4-yl)-(2-methyl- 6-piperi
din-l-yl-phenyl-amine 10 The product (1.921 g) is obtained according to
the method of stage 4 of Example 11, by using 3 g of the previous
derivative as a starting product, 1.904 g of 4-methoxy-phenyl boronic
acitF 892 M§f palladium tetrakis, 1.062 g of lithium chloride in the
préisenaetl5 f 9/alz2of a 1 M sodium carbonate solution in 60 mL of a
methanol/toluene mixture (1:1). Yield: 60% 1H NMR (CDC13, 200 MHz) 6

(ppm): 7.28 (d,.2H), 7.03 (m, 6H), 6.59 (m, 2H), 6.26 (s broad, 1H), 3.86
(s,%éﬁﬂi},ﬂ—’;@-zi%‘(r)ﬁ,“h%%‘?z@(&%‘iﬁ}?ﬁ?ﬁ‘o"‘@%ﬂ)‘f*{ﬁ?ﬁ{l‘é’#ﬁ age 5:
N-#¢ rhertholkirherytiyt-bipHenyii4 {d=Ne@thy 1l -6 -piperidin-1-yl-
MefhxhQ-Dinatici-k i el Bydreabeny) The redud (383 mg) is

0 aiged Eordirg;eto tgg) 25 method of stage 4 of Example 1, by using
49 mé%‘?ﬁh Ti LSS

eo'tbrewo derivative as a starting product and 515 mg of

soflftdg fitdte il 4t ateciteathybaBitfisthe (RinBsémtémAcdibteo-
whieteisyrefluaad with 4.8 mL of a 1 M lithium aluminium hydride solution
in ether ivalents),in 4.5 of with reflux. Yield: 80%,'H
NN CECTE 00 MHZE (o). £50-0 DU armne 10k, & 78 (§1°
br8SERD  BISERRIR) L 383 S92 o (nfaHY=509 (2 -3H8), 9,19 2-

(s,£3ht)p 268 by AHR 153 man2Hhe and 5 g of 4-bromo-3-

methyl-aniline in the presence of 3.22 g of potassium

tert-butanolate in 70 mlL cf DMSO.
Yield: &68%

'H NMR (CDCl,, 200 MHz) & {ppm): 8.15 (s broad), 7.96
(d, 1H), 7.43 (&, 1H), 7.37 (m, 1H), 7.10 {t, 1H), 6.65

{(m, 1H), 6.42 {(dd, 1H), 2.33 (g, 3H}), 2.10 (s, 3H)

Stage 2: N°-(4-bromo-3-methyl-phenyl)-3-methyl-benzene-

1,2-diamine

The product (3.2 g) is cktained according to the method
of stage 2 of Example 1, by using 3.9 g of the previous

derivative as a starting product and 13.7 g of tin

chloride hydrate in 60 mL of ethanol.
Yield: S0%

'H NMR (CDCl;, 200 MHz) & {(ppm): 7.29 (d, 1H), 7.03 (t,

1B), 6.68 (4, 2H), é6.47 (4, 1H), 6.28 {dd, 1H), 4.94
broad, 1H), 2.29 (s, 3H), 2.16 (=g, 3H)

Stage 3: (4-bromo-3-methyl-phenyl)-(2-methyl-6-
piperidin-l-yl-phenyl)-amine

The product (3.21 g} 1is obtained according to the
method of stage 3 in Example 4, by using 2.2 g of the

previous derivative as a sgtarting product, 1.50¢ mL of
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129 Stage 6: methyl 5-bromo-2-methoxy-4-(N-(4'-methoxy-2-
methyl-biphenyl-4-yl)-N-(2-methyl-6-pr{|§§ridin-I-yI-
phenyl)-hydrazinocarbonylmethyl]-benzoate 5 The product (450 mg) is
obtained according to the method of stage 3 of Example 6, by using 381
mg of the previous hydrazine and 316 mg of the acid of preparation 2 in
the presence of 200 mg of EDCI and 144 mg of HOBt in 3.8 mL of
dimethylformamide. 10 Yield: 69% 1H NMR (CDC? ; 200 MHz) 6 (ppm)
10.06 et 9.84 (2 s broad, 1H), 8.01 (s, 1H), 7.20 (m, 4H), 6,89-7.02 (m,
5K RIS R 2638 <af*~fH),%—.é&@ﬂ,lsméésﬁg,?%ﬁ), 376 (MO2ly  of
3.72183H4), 2.80 (m, 2H), 2.45 (m, 15 5H), 2.18 (s, 3H), 1.30-1.58 (m,
6H);Stage % B:bromo-2-methoxy-4-(N-(4'-methoxy-2-methyl-

biphenyl-4-y):-N-(2-methyl-6-piperidin-l-yl-phenyl)-

hy ra@ﬁ%cgé%y%eagﬁ-bﬁéﬁ%ic%cf&) ﬁ?ﬁrbc%o%ée (fo (ﬁ )'I"her?pr%%luéfn ’
(284 mQ)ds obtairted dsia hydrothlofidd : ackBrdingtoithe fhethogaf stagl) |
6 of Example 21y, usingpas a substratexthe prodyctnbtaineddr then, em)
previous stage. 25 Yield: 67% 1H NMR (DMSO, 200 MHz) 6 (ppm): 11.79

(s broad, 1H), 11.44 (s broad, 1H) , 7.96 (d, 1H) , 7.81 (s, 1H) , 7.70 (m,
2thtega &: 1+4‘}, 738 ’(5‘,0213‘[)',%?9'9? Ed‘,l’ill—‘r)?éﬁ!ie’fé’,l )‘,36?44‘ (52 Trythyl-
6.42 (d )] 4ik0-(ny2H R B8 304m1i6GH), 3.40 (m, 4H), 2.27 (s, 3H),

2.59.(s, 3HbatS3-1.86 @B.6H) HPLE: 98,.5%; M MEH 672(644 130, ne
RESULTS OF BIOLOGICAL ACTIVITY ,
method of stage 4 of Example 11, by using 3 g of the
previoug derivative ag a starting product, 1.904 g of
4-methoxy-phenvl boronic acid, 392 mg of palladium
tetrakis, 1.0582 g of lithium chloride in the presence
of 9 mL of a 1 M sodium carbonate golution in 60 wmlL of
a methanol/toluene mixture {1:1).
Yield: 60%
"H NMR (CDCls;, 200 MHz) & (ppm): 7.28 (&, 2H), 7.03 (m,
6H}, 6.59 (m, 2H), 6.26 {8 broad, 1H), 3.86 (s, 3H),
2.77 {m, 4H), 2.25% (g, 3H}, 2.20 {=s, 3H), 1.63 (m, &H)

Stage 5: N-(4'-methoxy-2Z-methyl-biphenyl-4-yl}-N-~(2-
methyl-6-piperidin-l-yl-phenyl)-hydrazine (x)

The product (385 mg) is obtained according to the
method of stage 4 of Example 1, by using 490 mg of the
previous derivative as a starting product and 515 mg of
sodium nitrite in 4 mL of acetic acid leading to the
nitreoso intermediate which is reduced with 4.8 mi cf a
1 M lithium aluminium hydride solution in ether
(4 equivalents) in 4.5 mL of ether with reflux.

Yield: 80%

H NMR (CDCls, 200 MHz) & (ppm): 6.90-7.27 (bulk
aromatic, 10H), &6.78 (& brecad, 1H), &.57 {(d, 1H), 3.83
(s, 3H), 2.92 {m, 4H), 2.22 (=g, 3H), 2.12 (g, 3H), 1.68
{m, 4H), 1.53 {(m, 2H)



ic

i5

20

25

30

Activity of molecules against the papilloma virus may be evaluated in
different in vitro and cell tests such 5 as those described by Chiang et al.
(1992), Proc. Natl. Acad. Sci. USA, 89:28799-5803 or further by White et

al. (2003), Journal of Biological Chemistry, 278: 26765-26772. 10

Example 34: Pharmacological studies of the compounds of the invention

in cell tests for repli" ation of viral DNA of HPVs These tests measure
replication of viral genomic DNA in human cells. They are based on
co-transfection of a 15 reporter vector containing a viral replication origin
(ori) and of expression vectors coding for the El and E2 proteins of HPV.
Wittt Hpsn 6it isreassitile to Bolibwotiae- shatetoidhe -biclggicakfunabens gi-— 2 -

El a0d 52 1eaued. ior rgolicafing the HEY genope,, 20 4.tepastey

—rl—
“replicon’ vector containing the viral replication origin of HPV11/HPY‘76

(alRE Blidd TR 3 AP 8APSIELBT biHatg #RPECFRFE2 proteins of
HPNAeang thelgene codding fogfireflyduciferase mmder 25dhe drangcriptionalhe

copuehefihe SVAQpromotersvere, it ltavag checked thai dhe rl?ée%‘c‘éhe
of the HPV repli atéc';lp ongf;én does not have any traréljselinptlonal effect on

exPlESSisn 5f the §EHE B fitiferaSE: this' in® thpretnce bFfh thé e  ©f
absarcs vhGitalEl 8r EN30-proteinss Gustransfecticr® 8f thds replicBRCI  and

vectos angd efveciels fon expressingddPYiflane 2 preteinsdeads to an

incgreasie in Iélg'g‘erase activity depending on the presence of El and E2
1e1d: B . -

and expresses the increase in the number of reporter vectors. This is due

to the ACHRity(§5 %} the vikdl EIBI%d E2 profdifs whieh allbw 381 -84 (2 s
replicatian, inmammabgellssof thisyreplicanovector 44), 6.89-7.02 (m,

5H), 6.50 (s, 1H), 6.38 (d, 1H), 3.89 (s, 3H), 3.84 (s,
3H), 3.76¢ {m, 2H), 3.72 (g, 3H), 2.80 {(m, 2H), 2.4% (m,
5H), 2.18 (s, 3H), 1.30-1.58 {(m, &H)

Stage 7: 5-bromo-2-methoxy-4- [N~ (4'-methoxy-2-methyl-
biphenyl-4-y1}-N- (2-methyl-6-piperidin-l-yl-phenyl) -
hydrazinocarbonylmethyl] -benzoic acid hydrochloride
(33)

The product (264 mg) 1s obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
previous sgtage.

Yield: 67%

'H NMR (DMSO, 200 MHz) & (ppm): 11.79 (s broad, 1H),
11.44 (s breoad, 1H), 7.%6 (d, 1H), 7.81 (s, 1H), 7.70
(m, 2H), 7.34 (g, 1H), 7.23 (d, 2H), 6.99 (d, 1H), 6.75
(4, 2H), 6.44 (s, 1H), 6.42 (d, 1H), 4.10 {(m, 2H}, 3.78
(g, 6H), 3.40 f(m, 4H), 2.27 (s, 3H), 2.1% (s, 3H),
1.583-1.86 (m, &H)

HPLC: 98,5%

MS: MH™ 672/674
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containing a viral replication origin. The chemical compounds were
evaluated for their 5 activity inhibiting viral replication dependent on El
and E2 of HPV11/HPV6 in these cell téss by co- transfecting, in human
cell lines derived from kidney epithelial or cervical carcinoma cells, the
replicon- reporter vector and pairs of HPV11/HPV6 El and E2 10
expression vectors. Various doses of the compounds were incubated for
2-6 days after transfection in the cell medium and luciferase activity was
determined by means of a luminometer in order to evaluate ICso of the
compounds on replicE&HH BE tHEFHP VOgEnoma L1 AAI ThE Edmpounds
shown in the examples above inhibit replication dependent on El and E2

of EP%/:LU@PVG i cegs with an ICSO.Ies% tha.H 20 IEP:)M..';Ig)%}‘%referred
com%oﬁﬁéls Are’thol& tor which 1ES6 Jmr”‘axsy be16Ss thaR* 0 i With ™2

corpletiiertapreell testsHit Wascgodsibie todticw thatthescompmaids such
shewn ihtheexampplesahpveinhibitaHE VA L and HRPYEOELNE inteyaction.r 1 |
L35G M1 Compounts, ofdayliadhs! B3 S ARRP 1P R Ser
as well as their stereoisomers, wherein G1 represents a bond or a
sattfated or Unshturatbe Biahchédf or Rica PAFGcarbGR ARt vy, 278:
comprisivig2e47earbon atoms, optionally substituted with one or two 10
alkyl groups, preferably identical,
Example 34: Pharmacological studies of the compounds of
the invention in cell tests for replisation of viral
DNA of HPVs
These tests measure replication of viral genomic DNA in
human cells. They are based on co-transfection of a
reporter vector containing a viral replication origin
{ori} and of expression veciors coding for the El1 and
E2 proteins of HPV. With them, it is possible to follow
the whole of the bioclogical functions of E1l and E2

required for replicating the HPV genome.

A reporter ‘replicon’ vector containing the viral
replication origin of HPV11/HPV6 (also called LCRs
which bear sites for binding the E1 and E2 proteins of
HPV) and the gene coding for firefly luciferase under
the transcriptional control of the S$SV40 promoter were
built. It was checked that the presence of the HPV
replication origin does not have any transcriptional
effect on expression of the gene of luciferase, this in
the presence or in the absence of wviral E1 cr E2
proteins. Co-transfection of this replicon vector and
of vectors for expressing HPV El and E2 proteins leads
to an ilncrease in luciferase activity depending on the
presence of El and E2 and expresses the increase in the
number of reporter vectors. This is due to the activity

of the wviral Bl and E2 proteins  which allow
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W 'k G G2 represents a | group, wherein: R R represents hydrogen
atom, an alkyl, haloalkyl group, or a pro-drug radical such 15 as a
carbamate, acetyl, dialkylaminomethylig’r1 -CH2.-O-CO-Alk, G represents
a bond or a saturated or unsaturated, linear or branched hydrocarbon
chain comprising 1-4 carbon atoms, optionally 20 substituted with one or
two alkyl groups, preferably identical, W represents an oxygen, sulfur
atom or NH, R and R2 either identical or different, each represent a group
selected from a hydrogen atom, a halcﬁﬁen atom, 25 a hydroxyl, thio,

alkbR¥ ‘Hal6aikexy, alkyItFiBTRaAIbalkFHHiS, antifo, héRoalgRamit; vector

diatkytarainoe] rey ctoalkyt adlkylegr hadealkylrgreu,qli33. R3 represents an
acid group or a pro-drug radical of the acid function such as an ester, or
else a bioisoster of the acid function such as a tetrazole, phosphonate,

phdhon&RTde: Silfon A8 ST FamitieYs A reffekepteEan aypr  their
cyclodlkyl; tycloalkermyl giogp ori ashketerepycie;aachoptiepalydent on El
substitutegl; and B regresentsansaryl groumei-a 6-membered heterogycle,
ea hro%ogéallgi%bstit%ed as a\{\1/,}ell agftjgeiﬁlpharmageutjcallg a ceﬁ}a}ge
sal s.? . ‘f e c%mpounéqsl accor(ﬁng oc aint T, &aradterized SH't H&ney
is stibsfitiRdd fith @he OF B groupsaaitharoientital bE diffefent, selectedn -
frome i hydrogen-atony; a halwger-atem, of HPV11/HPVE E1L and E2
expresgsion vectors. Various doses of the compounds were
incubated for 2-6 days after transfection in the cell
medium and luciferase activity was determined by means
of a luminometer in order to evaluate ICs; of the

compoundsg on veplication of the HPV genome.

All the compounds shown in the examples above inhibit
replication dependent on El and E2 of HPV11/HPVé in
cells with an ICs 1less than 20 uM. The preferred
compounds are those for which IC;; may be less than
750 nM.

With complementary cell tests, it wag possible to show
that the compounds shown in the examples above inhibit

HPV11 and HPVE E1/E2 interaction.



1¢C

15

20

25

15 an alkoxy, alkylthio, haloalkoxy, haloalkylthio, hydroxyl, thio, cyano,
amino, monoalkylamino, or dialkylami group an -SOnR', -COR/,
-CO2R’, -OCOR', -CONR'R", - NR'CO or -NR'SO2R" group, wherein R’
and R" 20 each represent independently of each other an hydrogen atom,
an alky, haloalkyl group, and n has the value 1 or 2, an alkyl or haloalkyl
group, the alkyl group being optionally substituted with a cyano, 25
amino, monoalkylamino, dialkylamino or acylamino group, an aryl,
arylalkyl, -X-aryl, -X-arylalkyl or -Alk-X-aryl group wherein X represents
-0-, - NH-, -N(Alk)-, -N(COCH3)-, S%-‘%%{A 502-, 30 -CO- or -CONH-,
each substituted on the aryl portion with one or two substituents, either
identical e differgnicselected.fiams/ g fydrogen atom or an halogen

> y, 35 thio, alkylthio,
|no monoalk lamino or
3 . ' éroup, 5/an
-SO,R’, -COR’, -CO2R’, -OC{ : ‘ DR" or -NR' SO2R"
group, wherein R'and R" ea Taresentindependently of each other a
hydrogen atom, an alkyl, haloalkyl dioup aebn 10 hA3 the value 1 or 2,
a heterocycle, -Alk-heterocycle, X heterocycle, -X-Alk-heterocycle, or
-Alk-X- )]

as well as their stereolsomers,

wherein

G; represents a bond or a gaturated or unsaturated,
branched or linear hydrccarbon chain comprising 1-4
carbon atoms, optionally substituted with one or two

alkyl groups, preferably identical,

W
\NJ\G/
G, represents a | group, wherein:
R
¢ R representgs hydrogen atom, an alkvl,

haloalkyl group, or a pro-drug radical sguch
as a carbamate, acetyl, dialkylaminomethyl or
-CH,-G-C0-Alk,

e G represents a bond or a saturated or
unsaturated, linear or Dbranched hydrocarbon
chain comprising 1-4 carbon atomg, optionally
substituted with one or two alkyl groups,
preferably identical,

¢ W represents an oxygen, sulfur atom or NH,

Ry and R; either identical or different, each represent
a group selected from a hydrogen atom, a halcgen atom,
a hydroxyl, thio, alkoxy, halecalkoxy, aikylthio,
halcalkylthio, amino, moncalkylamino, dialkylamino,

cycloalkyl, alkyl or haloalkyl group,
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heterocycle group, wherein X represents -0-, -NH-, -N(Alk)-, -N(COCH?3)
-5-, -SO-, -S0Oz-, 15 -CO-, or -CONH-, each optionally substituted on

the heterocycle portion Wlth one or twd? %ubstltuents either identical or

different, selected from: / a hydrogen atom or a halogen atom, 20 / an

alkyl, haloalkyl, alkoxy, haloalkoxy, thio, alkylthio, haloalkylthio, hydroxyl,

cyano, acyl, amino, monoalkylamino or dialkylamino, acid, ester, amide,

mono- or di-alkylamide 25 group, or /-SOnR', -COR’, -CO2R’, -OCOR/, -

CONR'R", -NR' COR" or NR' SO2R" group, wherein R' and R" each

reB‘PesEﬁP?ﬁcﬁ?ﬁe%eﬁtW Gt ehéh BiFfEra HydrogerP3® atbTanraijical of

hataadkyl grdup ardd:nchasthe valud 1 ar2, aeyclealkydr-Alk-sycloalkyk: a

cyglogikenyl, -Alksgycloalkenyl; -X-gycloalkyl, - Xé%lghcygg)ag(yltetrazole ,

-X-cycloalkenyl, -X-Alk 35 cycloalkenyl, -Alk-X-cycloalkyl, -Alk-X
cyB aﬁemrl@r%ep Wﬁ%ﬁéih%ﬁéﬁéeeneuéfowe r@]@%ﬁf%ﬁmd@f
(COCHBI4 =81 :80a1-S02¢ L -COy ©F @ UNH-, eachcdptiohiatinslbstitutgd ox
on, the-eyalis partien with aned %’tt%%§§95t§%%§§&%mdde%%| or
dlf)%erent selected from: /a rogen atom oral halgn%en a&i$ /an aIk 1
ha oaﬁkxﬁ aelﬁoxy %afloalkof;/ tﬁlo a}fkyﬁﬁlo haloaﬁ< Rio; ﬁ);&rlaiiy cle,
Cy@ﬁ@hmngyﬁm@}ly substituted,

as well as their pharmaceutically acceptable salts.

2. The compounds according to c¢laim 1, characterized
in that A is substituted with one or two groups, either
identical or different, selected from:

*» a hydrogen atom, a halogen atom,

®  an alkoxy, alkylthio, halcaikoxy,
haloalkylthio, hydroxyl, thic, c¢yano, amino,
monoalkylamine, or dialkylamino group,

& an -SOuR', —-CCOR', -CCyR', -~CCOR', -—-CONR'R", -
NR'COR" or -NR SO,R" group, wherein R' and R"
each represent independently of each cther an
hydrogen atom, an alky, halcalkyl group, and
n hasg the value 1 or 2,

¢ an alkyl or halocalkyl group, the alkyl group
being optionally substituted with a c¢vano,
amino, moncalkylamino, dialkylaming or
acylamine group,

s an aryl, arylalkyl, -X-aryl, -X-arylalkyl or
-Alk-X-aryl group wherein X representgs -0-,
NH-, -N(Alk)-, -N{COCH;})-, -&~, =~80-, -80;-
-CO- or -CONH-, each substituted on the arvyl
portion with one or two substituents, either
identical or different, selected from:

v a hydrogen atom or an halogen atom,
v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio,
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monoalkylamino or dialkylamino, acid, ester, amide, mono- or
di-alkylamide, or oxo or /-SOnR’, -COR’, -CO02R’, -OCOR’, - 15 CONR' R"

, -NR'COR" or NR' SO2R" group, wheléih R and R" each represent
independently of each other a hydrogen atom, an alkyl, haloalkyl group

and n has the value 1 or 2, 20 and G1, G2, R1, R2, R3 and B are as
defined in claim 1. 3. Compounds according to claim 1 or 2, characterized
in that B is an aryl or 6-membered heterocycle, substituted in the ortho
position with a R4 group and 25 optionally substituted with a R5 group,
wherein: R4 represent&digratkyl, -NHAR aNAIKAIK, -RFicyeloalkyl @prino,

-NAlkcycloalkyl group, Ak and Al heirg identicabardifferent:3@/a acid,
cycloalkyl, cycloalkenyl, N-gycloalkyl.or_ N-c¥g$%%KenyJFI9r01(J§pi gnggl amide

optionally substituted with one or two substituents, either identical or
different, selected fron¥ a8 \irogen atom, a halogen atom, an alkyl, 35
haloalkyl, alkoxy, hafoalkoxy; fitigr 136 alkylthio, hataztk@thio, hyaltoryl,, -
cyano, acyl, amino, mepgalkylamina g dishylaming, agid, esters amide,,,,
mono- or dialkylamide, oxo or -X-a%/,l groug and wherein x represents 5
L0-, -NH-, -N(AIK)-, -N(EBTRIE -sF5022E0R . co-BF SEONFEPGEAERE
an aryl group optionally: sdiestiuewitly oref ostmobsubstiteents, eithdrogen
identical or different, andayglrogen atomyan halQgeRatetn group and n
has the value 1 or 2,

L - heterccycle, -Alk-heterocycle, ~X-
heterocycle, -X-Alk-heterocycle, oxr -Alk-X-
heterocycle group, wherein X representgs -0-,
-NHE-, -N{(Alk)-, -N(COCH;)-, -8-, -80-, -80.-,
-C0-, or -CONH-, each opticnally substituted
on the heterocycle portion with one or two
substituentg either identical or different,
selected from:

v a hydrogen atom or a halogen atom,

v an alkyl, halcalkyl, alkoxy, haloalkoxy,

thio, alkylthio, haloalkylthio,
hydroxyl, CYEno, acyl, amino,
monoalkylamino or dialkylamino, acid,
ester, amide, wmono- or di-alkylamide
group, or

v’ -8OR’, ~COR’ -COzR’, —-OCOR’ , -
CONR'R’’", -NR'CCOR’'’' or NR'BS0O,R’'’' group,
wherein R’ and R/ each represent

independently of each other a hydrogen
atom, an alkyl, haloalkyl group and n

hag the value 1 or 2,
¢ g cycloalkyl, -Alk-cycloalkyl, cycloalkenvyl,
-Alk-cycloalkenyl, -X-cycloalkyl, ~X-Alk-
cycloalkyl, -X-cycloalkenyl, -X-Alk-
cycloalkenyl, ~Alk~X~cycloalkyl, -Alk-X-
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10 an alkyl, haloalkyl, alkoxy, haloalkoxy, thio, alkylthio, haloalkylthio,
hydroxyl, cyano, acyl, amino, monoalbg mino or dialkylamino, acid,

ester, amide, mono or dialkylamide or =X-aryl group, wherein X 15
represents -0-, -NH-, -N(Alk)-, -N(COCH3)-, - S-, -SO-, -SO2-, -CO- or
-CONH-, (r) R5 represents: / a hydrogen atom or a halogen atom, / a
hydroxyl, alkoxy, haloalkoxy, thio, 20 alkylthio, haloalkylthio, amino,
monoalkylamino, dialkylamino, -NHacyl, cyano, acyl, acid, ester, amide,
monoalkylamide or (Li[ial Iamidﬁ %rou ./ an %Ik}rll ar haloalkélﬁgrou[r)l, the
alkyl 25 group may ReSUBEttUted Wit c;‘/vaneo,eﬁ)?dr}éxﬁ? oKy, Hefd of ™
ester group, / a =S8*Alk ~S5GANH2, -SOHNRAN or - SORNAIKAR-groufOz—.
Whg_rftf%in n has ;h@wallﬁqott@nﬁ@r@gﬁkk %@t&%ﬁ%@l?o Sither EEL?EH@@' on
or different, or iperidine, oxopiperidine, morphaline group, or else a
piperazine groué)%%ptioncaxﬁ?lslu%stitﬁgg J\C?v:i“tﬁ%n afféﬁ"/}:noklr ac§/) gﬁéroup?ﬁ?
and G1, G2, R1SR2S R4 Asre &S defied imedlaint 2 lorgx 4different,
Compounds accosdingtedanyaielaims 1 to 3, 5 characterized in that: G1

represents a bond gr %sq{g,@}%%gg%%%ﬁ&{@%d = nearhranehed

hydrocarbon chain comprising 1-4 carbon atoms, optionally substituted
with one or two alkyl g‘?‘@uﬁsﬁb\'@fer%%‘?ﬁ@&l: alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio,

hydroxyl, cyano, acyl, amino,

twWo

monecalisxlamine  or dialkylamine, acid,

gater, amide, mono- or di-alkylamide, or

OX0 Or

v’ —SO,R’, -COR', -CO3R", -QCOR", -
CONR'R’’, ~-NR'COR’"’ or NR'SCR’'’ group,
wherein R’ and R’/ each represgent

independently of each other a hydrogen
atom, an alkyl, halcoalkyl group and n
has the value 1 or 2,

and G;, G, Ry, Ry, Ry and B are as defined in claim 1.

3. Compounds according to claim 1 or 2, characterized
in that B 1is an aryl or 6&-membered heterocycle,
substituted in the ortho position with a Ry group and
opticnally substituted with a Rs; group, wherein:

e Ry repregents:

v an alkyl, -NHAlk, -NAlkAlk’, -NHcycloalkyl or
-MAlkcycloalkyl group, Alk and Alk’ being
identical or different,

v a cycleoalkyl, cycloalkenyl, N-cycloalkyl or
N-cycloalkenyl group, each opticnally
gsubstituted with one or two substituents,
either identical or different, selected from
a hydroegen atom, a halogen atom, an alkyl,

haloalkyl, alkoxy, haloalkoxy, thic,
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W ---N G G2 represents a | group, wherein: 10 R R represents an
hydrogen atom, an alkyl, haloalkyl gr yp, ora pro-drug radical such as
carbamate, acetyl, dialkylaminomethyl of - CH2-0-CO-Alk, 15 G
represents a bond or a saturated or unsaturated, linear or branched,
hydrocarbon chain comprising 1-4 carbon atoms, optionally substituted
with one or two alkyl groups, preferably identical, and 20 W represents
an oxygen, sulphur atom or NH, R1 and R2 either identical or different,

each represent r selected from a h en atom, a halogen atom,
a hydroxyl, thio,%l%é%%aa?dalkc%@/fg&%%g? a?o’alkyg[]}fl‘l%f%x i%o, cyabo,

monoalkylaming:@idikyl&mine? 25 epeiealdyly iyl sehateal Ky a&up,RE 1o,
represents an agigigroup=eyta: pro-ckiug fadicateihhihe agid funclionwughide,

as an ester, or eéa%aolgj0§}9§gerr t erglcl%j fgn%tlo%%ucehias trazole, . . .
phosphonate, phosphonamide, dulfonate or su onamlge, 30 represents

an aryl or hetero&cle gidtp; eathtopfibnally sUidstittied with Sre or &ty + -~
groups, either identical-ar@lifferent; selacted tsem: 0 a hydrogen atom, a

halogen ato; 138 a0 kg, Ao, haloalkoxy, haloalkythig. i c1, one

hydroxyl, thio, cyano, amino, monoalkylamino or dialkylamino group, a
-SOIR', -COR"-,2€02R"20CHRS FCONRRS, 5SNREOR" UIERRI $BER ©F
" group, whereinlREdrd <Rt eactnréprdsedmdeperdenty: ohedclyen atom,
an alkyl,  halocalkyl, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio, hydroxyl,
cyano, acyl, amino, monocalkylamino or
dialkylaminoe, acid, ester, amide, mono or
dialkylamide or -X-aryl group, wharein X
representg -0-, -NH-, -N{aAlk)-, -N({COCH3)-, -
5-, -50-, -50;~, ~CO~ or -CONH-,
¢ Ry represents:
v' a hydrogen atom or a halogen atom,

v a hydroxyl, alkoxy, halocalkoxy, thio,

alkylthio, halcalkylthio, amino,
monoalkylamino, dialkylamino, -NHacvyl,
oyano, acyl, acid, egter, amide,

monoalkylamide or dialkylamide group,

v an alkyl or haloalkyl group, the alkyl
group may be substituted with a cvano,
hydroxyl, alkoxy, acid or ester group,

v a -S0,Alk, ~50,NH,, -850,NHAlk or -
SOMNAlkAlk’ group, wherein 0 has the
value of 1 or 2 and Alk and Alk’ are
either identical or different, or

v a piperidine, oxopiperidine, morpholine
group, or else a piperazine group
opticnally substituted with an alkyl or
acyl group,
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other an hydrogen atom, an alkyl, haloalkyl group, and n has the value 1
or 2, an alkyl or haloalkyl group, the a]l§){I group 10 being optionally
substituted with a cyano, amino, monoal',=yl amino, dialkylamino or
acylamino group, an aryl, arylalkyl, -X-aryl group, wherein X represents
-0-, -NH-, -N(AIK)-, -N(COCH3)-, - 15 S-, -SO-, -S02-, -CO- or -CONH-
group, each substituted on the aryl portion with one or two substituents,
either identical or different, selected from: / an hydrogen atom or an
halogen atom, 20 /_an alkyl, haloalkyl, alkox haloaléo ,_thjo, alkylthio,
ha?o’giy hio,Gﬁydr%kyl?%(%n%? agﬁ,}éar%in%,ry Thohoa ?/ééﬁ}lﬁé of ™ CHALT
di-akykmino, acid, ester, amide, mono- or dialkylamide 25 group, or/ a
-SOUR', -COR’, -CO2R’, -OCOR’, - CONR'R", -NR'COR" or -NR' SO2R "

grqup, W, n R and R represent independently, of.each other an
hy% 8%[%0&(%] a?f?gr%a (%gl% Jroup. a c%? tael\rlna?ue% o

rogen tom, an alkyl, yl group, and n "has or S
a HeteraryERYr IR Hétdrochidgroup wherein X represents -0-, -NH-,

r

-NAIK) e ERCHS)-,aS-0b&QE, -8024 -CAtar-G@NH-veaclroptionally ed,
35substituted,on Hl%ﬁ%ﬁ?é%cyq{gliaﬁ@g%yg?x ong.139, Orcté%’pr ising 1-4

substituents, either identical or different, selected from: / a hydrogen atom

or SHAGFen G 1 arr BikyPPatoaiky S didxy Haddkay; * one or  two

alkyl groupes, preferably identical,
W

: \NJJ\G/
G; represents a I group, wherein:

R

¢ R represents an hydrogen atom, an alkyl,

haloalkyl group, or a pro-drug radical such

ag carbamate, acetyl, dialkylaminomethyl or -

CH,-0-CC-2l1k,

* G represents a bond or a saturated

or

unsaturated, linear or branched, hydrocarbon

chain comprising 1-4 carbon atomsg, optionally

gubstituted with one or two alkyl groups,

preferably identical, and

¢ W represents an oxygen, sulphur atom or NH,

R; and Rz either identical or different, each represent

a group selected from a hydrogen atom, a halogen atom,

a hydroxvl, thio, alkoxy, haloalkoxy, alkylthio,

halcalkylthio, amino, mencalkylamino, dialkylamino,

cycloalkyl, alkyl or halcalkyl group,

Ry represents an acid group or a pro-drug radical of

the acid function such as an ester, or else

a

bioisoster of the acid function such as tetrazole,

phosphonate, phosphonamide, sulfonate or sulfonamide,

A repregsents an arvyl or heterocycle group, each

optionally substituted with one or two groups, either

identical or different, selected from:

¢ a hydrogen atom, a halogen atom,
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5 thio, alkylthio, haloalkylthio, hydroxyl, cyano, acyl, amino,
monoalkylamino or dialkylamino, acid ﬁster, amide, mono- or
di-alkylamide group, or 10/ an -SOUR", -COR’, -CO2R’, -OCOR/, -
CONR'R", -NR'COR" or -NR' SO2R' ' group, wherein R" and R" each
represent independently of each other a hydrogen atom, an alkyl,
haloalkyl group, and n 15 has the value 1 or 2, or a cycloalkyl,
cycloalkenyl, -X-cycloalkyl, -X- cycloalkenyl group wherein X represents

0 - N, NAKE, NCQEHI S -S01,1902:1; CO- 0T CONF

group, each optionally 20%substitited on the }6“% IC poortion with GHe’0r two

substituents, either rrehtizalter ifferertisefetied frBAT / a HydrsgenaIGme .
or a halogen atemnkan aikyh-hatealky, akexy:Fedaalkexy; rduihio,

alkylthio, halgalIéyltb%rﬁydrowogy,apo, 3_1(%/5 %mino,_d'egﬁoalkyl%@m,% .
: i . i I_Za r 7 ¥

dialkylamino, acid, ester,,a}mlde, mono- or di-¢ kylamide, or ‘'oxo group, or

30/ an -SO'R', TOREWEG2RT-OEBRE2EONRIRUENREORE ot -RR and
SO2R" group, Whereir:R:ANd Repeachaepresentidpdependently obéackach
other a hydrogep gtom, an alkyh.halealkyl gequp, and 1 133,has hevalug .1

1or2,and 140 B represents a phenyl or pyridine group: substituted in the
OHhOpOSMOn\Nﬁﬁ%ﬁﬂﬂ-and 1 had the'wvalueg 1 or 2,

s an alkyl or halcalkyl group, the alkyl group
being opticnally substituted with a coyano,
amino, monoallkylamino, dialkylamino or
acyiaminoe group,

& an aryi, aryvialkyl, —-X-arxyl group, wherein X
repregents -0-, -NH-, -N{alk)-, -N(COCH:)-, -
-, =50-, =-80,-, -CO- or -CONH- group, each
substituted on the aryl portion with cne or
two substituents, either identical or
different, selected from:

v an hydrogen atom or an halogen atom,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thioc, alkyvlthio, haloalkylthio,
hydroxyl, cyano, acyl, amino,
moncalkylamino or di-alkylamino, acid,
ester, amide, mono- or dialkylamide

group, oY

v a -SO4R’, -COR', =COR’, ~OCCR’', =~
CONR'R’’7, -NR'COR'’ or ~NR’'SO;R’'’' group,
wherein R’ and R’ each represent

independently of each other an hydrogen
atom, an alkyl, haloalkyl group, and n

has the wvalue 1 or 2,

¢ 3 heterocycle, -X-heterocycle group wherein X
representg ~0-, -NH~-, ~-N(Alk)-, -N{(COCH;)-, -S5-
, -80-, -80;-, -C0- or -CONH-, each optionally

gubgtituted on the heterocycle porticn with one
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cycloalkyl group such as piperidine or with a cyclohexyl, each optionally
substituted with one 5 or two substitueﬁ? , either identical or different,
selected from a hydrogen atom, an alKkyl, haloalkyl, alkoxy, haloalkoxy,
-X-aryl group, where X represents -0-, -NH-, -N(Alk)-, - N(COCH3)-, -5-,
-SO-, -S0O2-, -CO- or -CONH-, 10 and/or - =F ptionally substituted with a
halogen atom or with an alkyl or haloalkyl group. 5. Compounds

according to any of claims 1 to 4, 15 characterized in that: G1 represents

a bond or a saturated or unsgturated, linear or brargj;:hed h%/\grocarborl
chain compr%lrng =4 carlfoh §t%%ﬁ:sl’f%rb1f’|%hallyesﬁ55 fttited Wit oné 8¢ two*
alkyl groupsSpreferaplytideatidatc2@Breferably a bond or a hydrocarbon
chain comprising 1v0r 2 ¢3rBeRMeMs OnG2 represantsqa N AEsN-
group, H wherein n,is an integer comprised between 1 and 4 and m s an
integer having the véllluaenl %er%gr’efggrg%@ag Egé '25ar}[]h}{eo\:}{ Iue%a(():ir ,]I%loxy’
represents an alkoxy gféds, such as ietHéxy) * preferably iftesdrfio thic,
position relatively to R3;/R2sepresents adwedragen or halogen atom, suaho,

as chlorine or bromine, gx &y alkyl group, such asynethyl., 30 preferably.; 4

in the meta position relatively to'R3, R3 represents an acid or ester group,
A represents an aryl gfStpSuch &% PhenylMpRferabRF subdatitety 1atide

in the meta or para positiormmwithor

v an -SO,R’, -COR’, =CO;R’, =0OCOR’, -
CONR'R’’, -NR'COR’’ or -NR’'SO;R’’ grcup,
wherein R’ and R’ each represent

independently of each other a hydrogen
atom, an alkyl, haloalkyl group, and n
has the value 1 or 2, or
¢ 2 cyclealkyl, cycloalkenyl, -X-coycloalkyl, -X-
cycloalkenyl group wherein X repregents ~0-, -
NH-, ~N(alk)-, -N(COCH;)-, -S-, -80-, -80,—-, -
COo- or —CONH- group, each opticnally
substituted on the cyclic portion with one or
two substituents, either identical or
different, selected from:
v a hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,

thio, alkylthio, halcalkyithio,
hydroxyl, cyano, acyl, amino,
monoalkylamine or dialkylamino, acid,

egter, amide, mono- or di-alkylamide, or

OXO group, or

v an  -SO.R’, ~COR", ~COR", ~0OCOR", -
CONR'R'"’, —-NR'CCOR'’' or -HR'SO;R'‘’ group,
wherein R’ and R’ each represent

independently of each other a hydrogen
atom, an alkyl, halcalkyl group, and n

hag the value 1 cor 2, and
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a halogen atom or an alkyl, haloalkyl, cyano, alkoxy, haloalkoxy,
acylaminoalkyl group or an -XR grou%wherein X represents -0-, -NH-, 5
-N(Alk)-, -N(COCH3)-, -S-, -SO-, -S02-,"-CO- or -CONH- group, and R
represents an arylalkyl, cycloalkyl or aryl group, each optionally

substituted with one or two substituents, either identical or different, 10

such as a halogen atom, an alkoxy, alkyl, haloalkyl, cyano, ac-,"_., amino,
monoalkylamino or dialkylamino, acid, ester, amide, mono- or

di-glkglamide group, or %-SO R, -OCOR’, - NR'COR ' ' or -NR 'S02"
group,e\ﬁﬁéal%?n R%afd B EKF??Y«,;aC rrﬁgégﬁ?ﬁd&%%‘d%ntly of each other

a hydrogeniatom tart atkyl, ivaloglkyl g@uphandrehas tevaluethor 2p a N-
CyC|ﬁa|218/&6ﬁlESd®an}4_@K>|’|| @rp%l@g)r Q@&Q{%CMQG’ﬁﬁ%f@@t&?h%cy@@anﬁyﬁth a
eac ei tionally substituted wit or two substituents, either
identical 6F di Ce)%(-;-)@n ?J?Uchagé% hg%c%ieﬁnaogrgyansg %)%%,% zﬁlgﬁg h‘é"li‘ogé yl(,‘me
cyano, adyf, aminBemondalk§Tamitnbe dialkyfairhin®r acidi 8stet iamide, or
mono- or2bfdicatieylamidesgnoup; e a -SER', -QCORENBEGORELRk:, an

NR'SO28% graun. whereinRipnd R epch represeritindspepdentl of .,y

each other a’hydrogen atom, an’alkyl, halodlkyl group andn has the

value 1 oF3°88 : aidieF f the BRAGGT FHELE poSition With an alkA?grolip;
and B représents-an-aryl geoup, preferably a phenyl, sulsstituted in theoNH~,
ortho position with a heterocycle, preferably a N-cycloalkyl, such 35 as a
mp?ndwgggg?g%ggqgwsubstituted with a halogen atom or with

an alkyl or haloalkyl group.

5. Compounds according to any of claime 1 to 4,
characterized in that:

G1 represents a bond or a saturated or unsaturated,
linear or branched hydrocarbon chain comprising 1-4
carbon atoms, optionally substituted with one or two
alkyl groups, preferably identical,

preferably a bond or a hydrocarbon chain comprising 1

or 2 carbon atoms,

O

Gz represents a ___¥‘ (CHmjn=— group,

H
wherein n is an integer comprised hetween 1 and 4 and m
is an integer having the value 1 or 2, preferably n has
the value 1 or 2,
Ry represents an alkoxy group, such as methoxy,
preferably in the ortho position relatively to Ra,
R; represents a hydrocgen or halogen atom, such as
chlorine or bromine, or an alkyl group, such as methyl,
preferably in the meta position relatively to R,
R; represents an acid or ester group,
A represents an aryl group such asg a phenyl, preferably
subgstituted:
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142 substituted in the ortho' position with an alkyl group, such as a

methyl. 6. Compounds according to arﬂxiof claims 1to 5, 5 characterized

in that: G1 represents a bond or a saturated or unsaturated, linear or
branched hydrocarbon chain comprising 1-4 carbon atoms, optionally
substituted with one or two alkyl groups, preferably identical, 10

preferably a bond or a hydrocarbon chain comprising 1 or 2 carbon

atoms, 0 -N represents a ~ (CHm)n G2 group, H wherein n is an integer
co[np{iseghbetvrr\l/g%n 1and 4 and m _is arg};{]t%%etrg]aving the value 1 or 2,
preferébly Ahas 15 the VATue 157 % T?]l represents an alkoxy group, such
as methoxy, ® préfefaBly i e Ho pbsitibn felatively i R3aRgyl, cvyano,
represents a hydmgesor halwgea stemy such@gsi shlonbe neprominengr or

an alkyl group, sych s methyl,, IZOVH_{(%@(QPJV)E” the peta pesition  _yy_

relatively to R3, R3 representsan acid or ester l%roup, A represents an

aryl group such a8 Sptfanyl, preferasif: substitttad: - ¥ the metCer para©©-
position with: 25:a halegeRtatom @raugyano, atkbxy, haloatkoxygsents  an
acylaminoalkyl Qr-XR.gsopp, Wf@g@%é:[% gsepts Qw2 -§B5up02zach

or -CO- and R represents_an arylalkyl, ¢cycloalkyl or aryl group, each

C
optionally substititsd Wih-ore ortho-30 5t tuents: BherdtiEnticaFor 7O

different, such substituents, either identical or different,
such as a halogen atom, an alkoxy, alkyl,
haloalkyl, cyano, acyd., amino, monocalkylamino
or dialkylamino, acid, ester, amide, mono- or
di-alkylamide group, or a -SO.R', ~OCOR', -
NR/COR’' or -NR'S80;'* group, wherein R' and
R* each represent independently of each other
a hydrogen atom, an alkyl, haloalkyl group,
and n has the value 1 or 2,

e a cycloalkyl, aryl, aryialkyl group or
heterocycle, preferably N-cycloalkyl, each
being opticnally substituted with one or two
substituentg, either identical or different,
such as a halogen atom, an alkoxy, alkyl,
haloalkyl, cyano, acyil, amino, monoalkylamino

or dialkylamino, acid, ester, amide, mono- or

di~alkylamide group, or a -SO0zR', -QCCR', -
NR'COR’’, or -NR'SO;R’’ group, wherein R’ and
R’ each represent Iindependentiy of each

other a hydrogen atom, an alkyl, halcalkyl
group and n has the value 1 or 2,
~ and/or in the ortho or meta posgition with an alkyl
group, and
B represents an aryl group, preferably a phenvl,
¢ gcubstituted in the ortho position with a
heterocycle, preferably a N-cycloalkyl, such

as a piperidine group, and/or
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as a halogen atom, an alkoxy or acyl group, or a cycloalkyl, aryl or
arlyalkyl group, each optionally substilt%ed with one or two 143
substituents, either identical or different,”such as an acyl or alkoxy group,
and and/or in the ortho or meta position with an alkyl group, and 5 B
represents an aryl group, preferably a phenyl, substituted in the ortho
position with a heterocycle, preferably a N-cycloalkyl, such as a
piperidine group, and/or substituted in the ortho' position with an alkyl 10

group, such as a methyl. 6. Compounds according to any of claims 1 tq 6,
selected from thse%ﬁgv%%%tggrgupgﬁ) gﬁe orths position with”an

5-bromo-2-methoklyydl [N yretheryE-phefyr Neet sl -
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl]- benzoic acid
hydrochlaride 2) 5-bromo-2-methoxy-4-[N-(2-piperidin-1-yl-phenyl)-N-
B et e T AN S M M)
hy8FSERGHAR 26 S 5 38to iR 2-methoxy-4-[N-(3-methoxy-benzyl)-N-(2-
piprridirebylepizenyd-hydrazindcachonymethyl}benzdic acidunsaturated,
hy@ﬁ%%ﬂﬂﬂd%é)45@&8%9882yﬁ?ﬁﬂ%E%W98%(2éﬁBﬁ@P”Eﬁﬂﬁrising 1-4
phenyl -hydrazmocarbonylr,nethﬁ -5-bromo-2-methoxy- 25 behzoic acid

hyGFoCRTSHAE B BSbrofme 4 A A-(-fI GO HeNbXG S pHERTA-NeRE  or  two
pipetidin-|-ykphersyl) - pyaraznacasbonytmethyB2- methoxy-benzoic acid

hydrachioride:6) Ssbrgmas2-methoxysAriNd2(-methexy:phenybzstiwlg 1
30 N-2-plger|%|n-l-g!:-gpn%nyl)-hydrazmocarbonylmethyl}- benzoic acid
hy(gjﬁfr»c’%lorla e ! 0

M

Gy represents a ,me- (CHm)n— group,
H

wherein n is an integer comprised between 1 and 4 and m

is an integexr having the value 1 or 2, preferably n has

the value 1 or 2,

R; represents an alkoxy group, such as methoxy,

preferably in the ortho posgition relatively to Rs,

R, represents a hydrogen or halogen atom, such as

chlorine or bromine, or an alkyl group, such as methyl,

preferably in the meta pcesition relatively to Rs,

Ry represgents an acid or ester group,

A represents an aryl group such as a phenyl, preferably

substituted:

- in the meta or para position with:

¢ a halogen atom or a c¢yano, alkoxy, haloalkoxy,
acylamincalkyl or -XR group, wherein X represents
-0-, -8-, -80-, ~80;~, or -CO0- and R represents an
aryvlalkyl, cycloalkyl or aryl group, each
optionally substituted with one or two
gsubstituents, either identical or different, such
as a halogen atom, an alkoxy or acyl grcup, or
¢ a cycloalkyl, aryl or ariyvalkyl group, each

optionally substituted with one or two
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7) 5-bromo-2-methoxy-4-[N-(4-methoxy-phenyl)-N-(2-
methyl-6-piperidin-I-yI-phenyI)-hydraziﬂ%:arbonyl- methyl]-benzoic acid
hydrochloride 144 7a) Methyl
5-bromo-2-methoxy-4-[N-(4-methoxy-phenyl)-N-
(2-methyl-6-piperidin-l-yl-phenyl)-hydrazinocarbonyl- methyl]-benzoate 8)
5-bromo-2-methoxy-4-[N-(4-methoxy-benzyl)-N-(2 5
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl]-benzoic acid
hydrochlori e9),5-bromo-4-[N,-é -C cIo%ex I-phenyl)-N-(2-piperidin-I-
1 phony PR GEo ARy TG 2XHER ok dendic S SXent . such
hydrochlgritleat0 40y 5-brontol Xprathaxyde]N-@whethyl-6-piperidin-I1-yl-
phenydhN7@triflyoremethexypbenyl-mulrazinescarbenylmethyl]-henzoic 1
acidr%drocglgﬁ]de 11)
S-bromo-2-methoxy-4-[N-(4'-methoxy-biphenyl-4-yl)-
N-B-pekiafitEif phengi-hydrsfstarbaRAReiiAly 18 Beiebittacid
h_ydro_e_hIofiﬁﬁle)tSrbmno-{b{lN-(%@éclohexytt@@/-phpagli%éﬂm with a
piperidin-jyl-ohenvii-hydrazinogarponyinethyll-2: methoxysbenzaigacid, .
hydrochloride 13) 5-bromo- -methox%- -[N-(4-phénoxy-phenyl)-N-(2 20
piperidin-RyEster bRy $FhoiBeaftonyRhethyl]-benzoic acid
hydroehloridest4)thrbeaino-4-{NH4-(4chlaro-phesdxy) phemylEh-(2a aliyl
piperidin-lyl-phenylshydrazingcarbonylimethyl}-2- methoxy-benzoic acid
hydrochloride 25 15) 4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-methyl-6-
piperidin-l-yl-pheényl)-hydrazinocarbonylmethyl}-2- methoxy-benzoic acid
hy@rochldfidertel BisromoiN{ags-fivorogphencxy)-pheayipN-(2- to &,
mesylt-pineridinshylphenyh:hysrazigosashenyl- 30
n“%wwggg¥gggggi§gggg%?zqD¥gg¥im%g%hoxy—phenyl)—NF(2~
piperidin-l-yl-phenyl) -hydrazinccarbonylmethyl? -
benzoic acid hydrochloride
2) 5-bromo-2-methoxy—-4-[N-(2-piperidin-1l-vi-phenyl)-N-
(d-trifluoromethoxy-phenyl) -hydrazinocarbonylmethyl] -
benzoic acid hydrochloride
3) 5-bromo-2-methoxy-4-[N-(3-methoxy-benzyl)-N-(2-
piperidin-1-yl-phenyl}-hydrazinocarbonylmethyl] -benzoic
acid hydrochioride
4) 4~ [N~ {4~benzyloxy-phenyl)-N-{2-piperidin-1-yl-
phenyl) ~hydrazinocarbonylmethyl] ~-5-bromo-2-methoxy-
benzoic acid hydrochloride
5} S5-~bromo-4-~{N-[4~ (4-fluoro-phenoxy)-phenyl] -N- (2~
piperidin-1l-yl-phenyl)-~hydrazinocarbonylmethyl}-2~
methoxy~-benzoic acid hydrochloride
6} 5-bromo-2-methoxy-4-{N~[2-(4-methoxy-phenyl)-ethyl]l~
N-2-piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl}-
benzoic acid hydrochloride
7} L-bromo-z-methoxy-4- [N- (4-methoxy-phenyl) -N- (2~
methyl-6-piperidin-1l-yl-phenyl)-hydrazinocarbonyl-
methyl] —benzoic acid hydrochloride
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16a) Methyl 5-bromo-4-{N-[4-(4-fluoro-phenoxy)-phenyl]-
N-(2-methyl-6-piperidin-1-yl-phenyl)- hy&lpzmo-
carbonyl-methyl}-2-methoxy-benzoate 17)
4-[N-(4-benzyl-phenyl)-N-(2-piperidin-I-yl-phenyl) 145
hydrazinocarbonylmethyl]-5-bromo-2-methoxy-benzoic acid hydrochloride
18) 4-[N-(4-bromo-phenyl)-N-(2-piperidin-I-yl-phenyl)
hydrazinocarbonylmethyl] -5-chloro-2-methoxy- benzoic 5 acid

9)4N3aet henl4y N idin-I-
phzn N-h gﬁénoca#ﬁénﬁm%tk%?] E‘ }yro 2- r%rliet oxy Bénzg c)%hecfl yl)-N-
hyéfocridrivel 26)-2iNs4 1 Bidet-bipheryrawd) Niedsiperiaindagbray 1 -
phesyhfydrazneearbenylmethyl]-5-chloro-2-methoxy- benzoic acid

h -2-methaxy; N~
pl)/pgen? gq%%]enyﬁ %;/}gjg rrlnc{:a (_)yn?/LIrInHe%f?y (%%nnzom ? gy 1\I (g_ '
DB I8 293 ST IO TG RF NI RREM STt sy o <

N-&2:pipenginbylglenyi)ehydrazinocarbonylmethyl]- benzoic acid
hygochlaride23),4-fN-(4-benzenestdtanyl-phenyll- N-(-Ripe Og@@érldln 1-

yl-phenyl)-h drazmocarbonylmethyl] -5-bromo-2- methoxy 20 benzoic acid

hydfodh L AN A PR R R ESTE RISy ) N phowtidi-penzoic
yl-phany|hgcezinoeaiistnylmethyl]-5-bromo-2-methoxy- ben20|c acid

hyﬁ!Wh@rM@&m@EwM@f&Wz(%li@%t}hpzsy@hﬁwef\i&1%1@51 ~yl-
tﬁgl -6- i5peh§|d| Irpiﬁhgc) drgﬁlnocarb}?ﬁ \{ln en20|c acid

roc oride 26) romo 4- m oxy pﬂenyl) N-
(2 %@é%ﬁ?ﬁ@'—b%?éﬁi—] yb@ﬁ@rﬂﬂrﬁhﬁﬂa@lnb?z’é‘rb%ﬁ?ﬂ%hﬁl?—benzmc acid
hydoochipristeomo- 2 -methoxy -4 - [N- {4 ' —methoxy-biphenyl-4-y1) -

N~ {2-piperidin-1-yl-phenyl)}-hydrazinocarbonylmethyl] -
benzoic acid hydrcocchloride

12) 5-bromo-4-~ [N~ (4~cyclohexyloxy-phenyl)-N-{(2-
piperidin-1-yl-phenyl)~hydrazinocarbonylmethyl]-2-
methoxy-benzoic acid hydrechloride

13} b-bromo-Z-methoxy-4-[N-{4-phenoxy-phenyl)-N-{2-
piperidin-1l-yl-phenyl) -hydrazinocarbonylmethyl] -benzoic
acid hydrochloride

14) S5-bromo-4-{N-[4-(4-chloro-phenoxy)-phenyl] -N- (2~
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl}-2-
methoxy-benzoic acid hydrochloride

15) 4-{N-[4~{4-fluoro-phenoxy)-phenyl] -N- (2-methyl~6-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl}-2-
methoxy—benzoic acid hydrochloride

16} 5-bromo-4—{N-[4-{4-flucro-phenoxy)-phenyl] -N~ (2~
methyl-é6-piperidin-1l-yi-phenyl) -hydrazino-carbonyl-
methyl}-2-methoxy-benzoic acid hydrochloride

16a) Methyl 5-bromo-4-{N-[4-(4~-flucro-phencoxy)-phenyl]-
N-(2-methyi-s-piperidin-1l-vi-phenyl) ~hydrazino-
carbonyl-methyl }-2-methoxy-~benzoate

17) 4-[N-(4-benzyl-phenyl}-N-{2-piperidin-1-yvli-phenyl)
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30 27) 4-[N-(4-benzyl-phenyl]-N-(2-methyl-6-piperidin-I-

yl-phenyl)- hydrazmocarbonylmethyl]-Sl%omo -2-methoxy- benzoic acid
hydrochloride 28) 5-bromo-2-methoxy-4-[N-(4'-methoxy-biphenyl-4-yl)-
N-(2-methyl-6-piperidin-l-yl-phenyl)-hydrazino- 35
carbonyl-methyl]-benzoic acid hydrochloride 146 29)
4-[N-(acetylamino-methyl)-phenyl]-N-(2-methyl-6-

piperidin -I-yl-phenyl)- hydrazinocarbonylmethyl] -5-

ﬁ\Y(? 2 n:,]eztg%)é ﬁenZ? ?%B glloﬁgégg)methoxy—benzoic acid

Wﬁ@@rbonylmethyl] 5 bromo 2-methoxy- benzoic acid
hyﬂaocmer{de-uy@m@aﬁaﬁ—ﬁ pyﬁnq‘phpmﬁ&kaaﬁleihm&—phenyl }

|- oc th -2- methox Zoic acid
%?Aqﬁor%/ B?%g%)ﬁ r}é g yI |pcf1rﬂe%yl y MI{IH? i ¥{ gn OLC
plﬁ‘& azmocarbonylmethyl] -5-
bramp- Zc-m[ethqxsy banwghehh@yc&ﬁgmemd@BB}N (2-piperidin-1-vyl-

5- m H‘%Pi%‘ - vl “m _
blgr%%ny %Fyl)?-I - ngd%e%yél%%%endlngltﬁ}?iﬂenill)c%%om 2-methoxy

hy}a?ﬁﬁﬁ’d&rﬁgﬁ)ﬂn@foﬁ i¢4&id hydrochioride. 8. Intermediates for
the 8ynthesi-of £Lorepmrings - aécurdimgltodclaimn) 7 ¥elcetarh fremithen-1-y1-

fOM@HQDYW@d@h%&%&MﬂW&Hﬁ {2-pipefidin-bybpheml)s 20
hygrazme b) N- (l -pipe Jﬁ - Q/I) N-(4-trifluoromethoxy-
phenyﬁcﬁycc:lrazm A(% oxy enzyl) N-(2-piperidin-1-yl- phenyl)
hyaﬂdzuﬁebwqu\r@a‘rﬁb@ﬁaﬂé&yéhéW)t&rQh@p@whﬂg}mmth
hygrazing a) N-[4-(¢if-lpaeaphenaxydphenyibba@-pipetidioc byl-] —benzoic
ph&QX%*ﬁgE?@%%loride

22) 5-bromo-2-methoxy-4- [N-(4-phenylsulfanyl)-phenyl]-

N-{2-piperidin-l1-yl-phenyl) -hydrazinocarbonylmethyl] -

henzole acid hydrochloride

23) 4-[N-(4-benzenesulfonyl-phenyl)-N-{2-piperidin-1-

yvi-phenyl)-hydrazinocarbenylmethyl]l -5-bromo-2-methoxy -

benzoic acid hydrochloride

24) 4- [N~ (4-benzenesulfinyl-phenyl)-N-(2-piperidin-i-~

yvl-phenyl) -hydrazinocarbonylmethyl] -5-bromo-2-methoxy-

benzoic acid hydrochloride

25) 2-methoxy-4-{ (E) -2~ [N~ (4-methoxy-phenyl)-N- (2-

methyl~6~piperidin-1l-yl-phenyl) -hyvdrazinocarbonyl]-

vinyl}-benzoic acid hydrochloride

26} S-bromo-2-methoxy-4-{ (E)-2- [N- (4-methoxy-phenyl)-N-

(2~methyl-6-piperidin-1-yl-phenyl)-hydrazinocarbonyl]-

vinyl}-benzoic acid hydrochloride

27) 4-[N-{4-benzyl-phenyl] -N-{2-methyl-é-piperidin-1-

vl-phenyl) -hydrazinocarbonylmethyl] -5-bromo-2-methoxy-

benzecic acid hydrochloride

28) S-bromo-2-methoxy-4- [N-{4'-methoxy-biphenyl-4-y1) -

N—(2-methyl-6-piperidin-l-vl-phenyl)-hydrazino-

carbonyl-methyl] -benzoic acid hydrochloride
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f) N-[2-(4-methoxy-phenyl)-ethyl]-N-(2-piperidin-1-yl- 30 phenyl)-hydrazine
Q) N-(4-methoxy-phenyl)-N-(2-methyl-6-{g)iperidin-I-yI- phenyl)-hydrazine h)
N-(4-methoxy-benzyl)-N-(2-piperidin-I-yl-phenyl)- hydrazine 147 i)
N-(4-cyclohexyl-phenyl)-N-(2-piperidin-I-yl-phenyl)- hydrazine j)
N-(2-methyl-6-piperidin-1-yl-phenyl)-N-(4-trifluoro-
methoxy-phenyl)-hydrazine 5 k)

N-(4'-methoxy-biphenyl-4-yl)-N-(2- piperidin -l-yl- phenyl) hydrazine 1)

4- cyclo exyloxy N- (2 nyl)-hydrazine m)

% phen xy henyh. i‘?@ Piperi ?ﬁi]{w HE ?ﬁfyhieé yd gz_iﬁgtﬁﬁ]ﬁ%"
NE[4i€&lth4bm“pheﬂbxyﬁphé’dylrN&’(@pwﬂwpmcﬁhéhwmézi Re 0)
Nﬂé&ﬁéwgﬂ%@Bﬁ@&&@ﬂgEEWﬂdVé%dﬁﬁﬂﬁﬁé%ochloride

pi dlnl e drazine, 15 p B _
8 benz p& Q?J/E)I{ll% p%lger%lnri phen F) ﬁ)}geagﬁ%lq 1yl
Nqn%fﬂq WEW&WZNI(QC@%WHJ@?IW > hdiaiermethoxy -
Ni{3:phenoxy-phanyh-iN-2-piperidirel-yl-phenyl)- 20 hydrazine s)
N-{4-phenylsylfany-p ”Y@ Nﬁ&&%@é@&%‘ _Qhe(y)m@\eq{gimg 1)
N-(4-benzyl-phenyl)-N- met I 6- plperldln -1-yl- Bhen)i) h¥ razme 25 u)
NKAERBHSK) DipRary STV (FHLtRyl gaocex: bony ne
plp@ridlnaiyylk}@kmﬁ)mmazinby@rochloride
N-{4-benzqyl-phenyDN«2-piperidiasloyl-pheny-n- (2-methyl-6-
plperidin-l-yi-phenyl)-hydrazinccarbonylimethyl] -5-
bromc-2-methoxy-benzoic acid hydrochloride
33) S5-bromo-2-methoxy-4- [N-(4'-methoxy-2-methyl-
biphenyl-4-y1l)-N-{(2Z-methyl-6-piperidin-1l-yl-phenyl) -
hydrazinocarbonylmethyl] -benzcic acid hydrochloride.

8. Intermediates for the synthesis of conpounds
according to claim 7 selected from the following group:
a) N-{4-methoxy-phenyl)-N-(2-piperidin-l-yi-phenyl)-
hydrazine

b) N-{2-piperidin-1l-yl-phenyl) ~N- {4~trifluoromethoxy-
phenyl) -hydrazine

¢) N-(3-methoxy-benzyl)-N-{(2-piperidin~l-yl-phenyl)-
hydrazine

d) N-(4-benzyloxy-phenyl)-N-(2-piperidin~l-yl-phenyl) -
hydrazine

&) N-[4- (4-flucro-phenoxy) -phenyl] ~N~{2-piperidin-1-yl-
phenyl) -hydrazine

f) N-[2-(4-methoxy-phenyl) -ethyl] -N-{(2-piperidin-1-yl-
phenyl) -hydrazine

g) N-{(4-methoxy-phenyl)-N-(2-methyl-6-piperidin-1-yl-
phenyl) -hydrazine

h) N- (4-methoxy~benzyl)-N-{(2-piperidin-1-yl-phenyl) -

hydrazine
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hydrazine w) N-[4'-(2-methyl-[1,3]dithian-2-yl)-biphenyl-4-yl]-N- 30
(2-methyl-6-piperidin-1-y|-pheny|)-hyd)]r%fine X)
N-(4'-methoxy-2-methyl-biphenyl-4-yl)-N-(2-methyl-6-
piperidin-1-yl-phenyl)hydrazine. 9. A method for preparing compounds of
formula (I) 35 according to any of claims 1 to 7, wherein 148 W --IN J~ G
G2 represents the | radical, as defined in R claim 1, characterized in that
the following steps are carried out: 5 1) Reaction of the hydrazine function

of a compound of formula (ll) &G 12 (1) wherein A, Band.G1 are a
Ay oL s R RN o 2 EenB B B vk G L) -
CbgPrakEiTRl HO J~ 10 R2 wherein R1, R2 and G are as defined earlier,

ang) Prrepreseits pagroup ipetecting the agid furstion) -in-ordertoiabtaiby o-
the 00%1 ou Fc)ih%f r{%mqlﬁ \éh\QaCz)iZP Gto R2(IVV) 15 2) Deprotection of

thgle-é group of the ¢ mpoun%eof formula (IV) by hydrolysis in order

to’bbtain the EsRpeEH BERRfRIE (I ~v1) -N- (2-piperidin-1-yl-
phenyl)-hydrazine
1} MN-{(4-cyclohexyloxy-phenyl) -N-{(2-piperidin-1-yi-
rhenyl) -hydrazine
m) N-{4-phencxy-phenyl)-N-{2-piperidin-l-yl-phenyl) -
hydrazine
n} N-[4-(4-chloro-phenoxy)-phenyl] -N- (2-miperidin-i-yl-
phenyl) -hydrazine
o} N-[4-(4-fluoro-phenoxy) -phenyl] -N-(2-methyl-6-
piperidin-1-yl-phenyl)-hydrazine
p) N-{4-benzyl-phenyl]-N-(2-piperidin-1l-yl-phenyl) -
hydrazine
) N~ {(4d~bromo-phenyl)-N-(2-piperidin-l-yl-phenyl) -
hydrazine
r} N-(3-phenoxy-phenyl)-N-(2~-piperidin-1l-yl-phenyl) -
hydrazine
g) N-{4-phenylsulfanyl-phenyl)-N- (2-piperidin-1-vy1-
phenyl) -hydrazine
t) N-(4-benzyl-phenyl)-N-(2-methyl-6~piperidin-1-y1-
phenyi) -hydrazine
1} N-{4'-methoxy-biphenyli-4-vyl1}-N-{Z2-methyi-&~
piperidin-l-yl-phenyl)-hydrazine
v) N-{4-benzoyl-phenyl}-N-(2-piperidin-1-yl-phenyl)-
hydrazine
w) N-[4'-{2-methyl-[1,3]dithian-2-vy1) ~biphenyl-4-y1l]-N-
{(2-methyl-6-piperidin-l-yl-phenyl) -hydrazine
x) N-(4'-methoxy-2-methyl-biphenyl-4-yl)~-N-{2-methyl-6-
piperidin-l-yl-phenyl)hydrazine.

9. A method for preparing compounds of formula (I)

according to any of claims 1 to 7, wheresin



10

15

20

B R, R3G N HR2 (1) wherein W represents an oxygen atom and R3 is
as 20 defined earlier, 149 3) If necessary, reaction of the compound of
formula (I) obtained in step 2) or else of the compound of formula (V)
obtained in step 1) with a Lawesson reagent, so that a compound of
formula (I) may be 5 obtained, wherein W represents a sulphur atom. 10.
A method for preparing compounds of formula (I) according to any of
claims 1 to 7, wherein W G2 represents the NG radical, as defined in H
claim 1, 10 characterized in that thg/following steps are carried out: 1)
Reaction in an acid medium of the gompound of formula (V): CO2P Ct
C'r 15 P.2") wherein R1, R2 a @s’defined in claim 1, and P
repeesentsca geous protecting the acid functionasiicta s admeaedrined in
branched (C1-C4) alkyl, on a coﬁﬁpound of formula (XXIV) (?B .Nk G ~r
UGE220 (LXXI V)

characterized in that the following steps are carried
out:

1) Reaction of the hydrazine function of a compound of
formula {II)

NH
wherein A, B and G: are ag defined in c¢laim 1,

with the acid function of a compound of formula (III)

{I11)
wherein Ry, R: and G are as defined earlier, and P
represents a group protecting the acid function,

in order to obtain the compound of formula (IV)

= Q
A - |
(ii>x w’N“\.fleq'. X

G N G
H

(V3
2} Deprotection of the -CO,P group of the compound of
formula (IV) by hydrolysis in order to obtain the

compound of formula (I)

{?i)x é
AA N
i_'rj

o N

R3

W
T
G
M

wherein W repregsents an oxygen atom and R; is as

defined earlier,



190

15

20

wherein A, B and G, are as defined in claim 1, in order to obtain the
compound of formula (IV): RI GN G %?2 (IV) 150 2) Deprotection of

the -CO2P group of the compound of formula (IV) by hydrolysis in order

to obtain the compound of formula (I) R3 a S3 R2 S wherein W

represents an oxygen atom and R3 is as defined earlier. 11. A
pharmaceutical composition comprisin at least one compound of formula

(I) according to any of claims 10 1 to 7, in association with a

pharmaceutically acceptable excipient. 12. A compound of formula (I)

acc rdiﬁg 105y OF Cidims 15057 ¥6Pits"Use 5% FagPress. Rhseoramla
compburtbdiformdlail) assmdingto amy of tlms1 tochforqwepanmgia of
dr%&;ﬁg;ﬁeqr Igv@reamggﬁ@yenl_{heg ai&ie;iect@p by,therpapillomayesson
virus. . The use according to claim 13, for_treating or preventin
e STEENY tisesbes Bbocifiod G CHRSLHORS by HRSAfon virlE¥255°
15°%Phé tisechecohding i cRAIMSIZ 6 EALSr edliing ot préveiting
ano-genital warts, such as acuminated condylomas and plane
Coﬁ%\(‘?”‘.@sr&é&%@&a'f%‘%m?k%gégr%%%‘c%%np pillomas orolier 1. (1)
epithelial lesions such as recurrént respiratory apﬂlomat_oses and 1ow

grafE SE AnahiGR grdde Fﬁ?ragéﬁﬂﬁ%‘ﬁ attn&Spldsia¥ 56verivid

Gy represents the \\E/JL\GK/ radical, as defined in

claim 1,

characterized in that the following steps are carried

out:

1) Reaction in an acid medium of the compound of

formula (V) :
LLO.P

g7

W
wherein Ry, Ry, and G are as defined in claim 1, and P
represents a group protecting the acid function, such

as a linear or branched (C;~C;) alkyl,

on a conpound of formula (XXIV)

(XXIV)

wherein A, B and G: arve ag defined in claim 1,

in order to obtain the compound of formula (IV):

J g = 2
1R ]
- - 2y

{IV)



papuloses, warts (verruca vulgaris, verruca plantaris, myrmecia wart,
surface wart, verruca Plana...), 151 epidermodysplasia verruciformis,
carcinomas, in particular ano-genital carcinomas, and all lesions
associated with the papilloma virus.

2) Deprotection of the -CO;P group of the compound of
formula (IV} by hydrelysis in order to obtain the

compound of formula {I)

G

W
ORI
G.

-
No

B

(B

wherein W repregsents an oxygen atom and R; 1s as

defined earlier.

11. A pharmaceutical composition comprising at least
one compoeund of formula (I) according to any of claims
1 to 7, in association with a pharmaceutically
acceptable excipient.

12. A compound of formula (I) according to any of

claims 1 to 7, for its use as a drug.

13. A use of a compound of formula (I) according to
any of claims 1 te 7, for preparing a drug intended for
treating or preventing an infection by the papilloma

virus.

14. The use according to c¢laim 13, for treating or
preventing legions and digeases agsociated with

infections by the papilloma virus.

15. The use according to claim 13 or 14, for treating
or preventing anc-genital wartsg, such as acuminated
condylomas and plane condylomasg, laryngeal, conjunctive
or buccal papillomas or other epithelial lesions such
as recurrent respiratory papillomatoses and low grade
and high grade intra-epithelial neoplasias, bowenoid
papuloses, warts (verruca vulgaris, verruca plantarig,

myrmecia wart, gurface wart, verruca plana..),
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epidermodysplasia verruciformis, carcinomas, in
particular anc-genital carcinomas, and all legions

aggociated with the papilloma virus.




