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1 PIPERIDINE DERIVATIVES AS HUMAN PAPILLOMA
VIRUS INHIBITORS The present invention relates 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 panilloma virus. 10 The
papiFERTE VirlSe BTare HoTen cds8F Vifus &R the ' ehbine

of which is formed by dodBEstE&HE DNA of about 8 kb.
They are very widespread in nature and cause epithelial
Esionsrisshumanas:weti-as s many animals s inelkdingral
rmhbisnhorses.dogs, andikevinelspeeies.iMere thana, te
hundiecbhuman papiloma virusesHHPM)ybavedieero their
desgribed They.are classified depending o dheies as well
infectjon, sites, Abest 30 HVR.have besn isolated frafect ion

apogenital mucosas; (cervix uteri, vagina, valva, penis, 20
anus rectum). The other HPVs are associated Wlth skin

S|ons The HPVs Wlth cutaneous troeplsm IQCLL}

e’\/1*5%‘33 ‘g?Hva PV4. gP\é ]V V7, HPVS, gf %Out
SEII5, Hp FEPVAS HPVLT THBVIe. O 2
ﬁP\“&O T—i’P‘(/ZT‘T—lIﬂ’\??Q Wﬁﬁﬁvﬁh Hpyg and cause
ﬁWﬁ% ﬁﬁ’\?ﬁ PPV, *‘r—‘fﬁ‘??z@sH‘If?\}é:aaszéﬁlf"Wl animals
HPYAS P YAY Thiey BP6°A8s0iaTEd WL [SIBHE sUg*+e°
%Waﬁ%a@érr&ea%@ér@aﬁeﬁ%alh?ﬁﬁta%}lﬁﬁrrﬁéﬁifé have
Wwart: stafaeeonfrt, TeruREe pleras JFand drREaséssth tasir
o Epidermo-dyspladiverAlcifoinis=se Hermirogenialron

typesktRVslaredveived dniaryngedl andsnegeriialz . penis,

diseases:ncudingreertair cafitersa They aret ofteh with skin
cassified as:highrriskeHRVsuanadelove riskobiRY siawithde i.a.,
refeteneeto, thestype:ofilesiensswithawhichihey are, uevio,
assaciatedvilhedow eisk:HRVs imclude, s HPME22 mvvaz,
HBPWLL, FRYA 3, 32PN 34p PV 4053 4P V229, mpvas,
%yﬂ3 }HEM‘l'FH\aVS?’I‘ﬁBVé% ﬂgy&@at@\/@z‘ah lezsions
@8&58&%—' \éng's Hl(:)v\é%!'n;rahevwgﬁﬁHP\)é§ﬁf§a plantaris,

associated with benign legions, such agcondylomas,. | ana
( enital warts 1§uch as, %cumlngtedlS condglo 1as and

lLseases mo QML S .
plane condﬁflI mas) EIz:uyngeal conjunctlve or buccal

aplllomas or other eplthellal lesions such as

wﬁ?%l ST Réopiasias o? 163 gFade oF fetlirfént "a=at =0
r&8pEtory papfftiaTosss %%&%S%traa’rﬁlﬂfb\%noﬂhay ere
PEFTDSES 6F MgAgraid iftar 1t e PRARIAMhetPlaSiis of* V-
citEthorhaR: High ek HPVEHiclide 4 RP\is? HPVAB, tasy
SRV 345 HPVB3IHPYSEI HPY3Y, HPWASIHPYS1 -2 HPVE,
HPV52, HPV56, HPV59, HPV61, HPV62, HPV66,

HPV67, HPV68, HPV72. They are involved in low grade
intra-epithelial lesions which may develop into higher 15
grade lesions right up to cancers, in particular cervix uteri
cancer and other anogenital cancers. Genital infections

by HPV8 are the most frequent sexually transmitted
infections in the world, including 20 in the developed

~Aartintrine wwiith mara tharm 929N millinns nannla infartad 1n thoa
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30 of industrialized countries, i.e. about 3,500,000 new

- cases every year in these countries and 28,000,000

worldwide. Genital warts maye found on parts of the
body comprising the anus, vulva, vagina, cervix uteri and
penis or peripheral bodies thereto. 3 Treatments of
genital warts are based on several strategies, from
physical destruction (cryotherapy, 002 laser,
Efettto-Siirgery "Stirdical @%éisibhY, ‘dppli€ation BFv4> . HPVEL,
EViGtoxiERGENSTTCA, FoddphsATHE Spodbfiléx) ¥RHINES up
ferthel applicatiofrBE imprurcaTodalatdr agentdinterferen;ons
imiciuirrodyoHbwewver, none of these methods sompletehyted
eliminates=all theviral paricies, andaignoificant ratesohgeal,
resUrrencezacecompanied ByLsevere secondary:effectsnelial
ares ohservedivithspresent-therapeutio 10.siategies. ThIS 10w
reiaferces a-peedfor paw stiategiesfon controlling, Okna wore
@Hﬁ@?_tingémﬁ‘é@i@ns ﬁb\bmﬁ@m%wfU%@_%hUnQKdehaintrau
exstgdnithe teatment.af other.yiral 15.diseages, such.aspy.
thosg, gaused by, HIN, herpes vityses opinfluenza viruses, o
2Alle dayhere s, 00 apivial UEUIEUMBIN vz sovee,
sheeficallyjaraets viral pathdaens which the papilioma
viruses are. QiT epa {|II0£n§‘{\_/|,ruk§esK|rﬂe tmtﬁjlt str,atlﬁec%I1 o
epitheliums and their Viral cycie 18 'Ciosely related to° 98"
SrgtogBHEEIE G iEsER SR8 AT to diffdterifatich oF =
KBt GEEs. AT rintattithit ¥ie bital Jerionte is present
and replicated in a small number in basal cells 25
dithieepitheliifc A affferentiBtd s thé Bxpredsiolictife frequent
rRrriser of Copiesior tie Witexptessioiof thevgenes dficiuding
formationdof mfactibus 80 differentidtedkeratimocytés million
thewellsgrathsakiyt ofrthewiral gedes andal geromence of HpPV
increase-until theadrakoapsid andagdonsain totalle Fhentries
genronate afHPVs patertially codes for abouttenprotetnisn in
Theuearliest axpressed-proteins, Ekand-E2-are invplMed:on,
inbe;replication,of the viral.gename,and 35 thencers in the
regulation,ofthe;expression of the viral genes. 4 The
other early proteins of these viruses (E4, E5, E6, E7)
"ae fupetions in.relationship with call prolferalign ghs) .
roles wihich areotyetcompletely explained: 1€ opuacion
existence of E3 and ES8 proteins Is, still 5 uncertain. |_ate
duatria tﬁé counte out, 3 500 %SP new

[ 19%" Lee. & , .
proteins LCran are those which form the viral capsi ‘
cages every veary in these countries and 8,000,000

grade

woridwide. Genital warts may be found on parts of ths
body comprising the anus, wvulva, wvagina, cervix uteri

and penis or peripheral bodies thereto.
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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 (On) of the HPVSs, a sequence

contained in the viral genome and bearing close sites
recognized by El and by E2. E2 is capable of binding with
very high affinity to the E2 sites whereas El, 15 alone,
doestnetfrave Veryehighlaffimtt for EfsitesiéFle on  several
interactiorsbetweenklandiE2-increasesbinding of2bon <o,
On:by, conperativebinding 40:DNA1 Qnreedt is boundto-acion
RNAyERelengeninieracts with-B2-hutiformsa hexamengh:
The helicase andATRaseacthitiesefbb2Q.alloWer  agencs
unfgldingof. theviral RNA which.is-then replieated by {bencqs
cell replication;mechanism, ;khe.inventors;haye sought to ..
%%E%Q&W”&%S%%é’!ﬁ@ﬁ%@b” replicalion.of, . oovere

Sﬁ o agrefe(gblé/ with a ZQ Io}y,/,\\/rr m@é notabIX mF%r erlne%m
WI'[ onma on o?th complex bet e n the El an

sbra egi 18 Treinigoroee new stlategles
protem% A solut 6n was found by enla%oratln novel

erivafi fe 30 The Shject of the Present in mven%lon s tR8gE ™
AovsFterivatives, their synthesis as well as their use in
pharmaceutical compositions capable of being used in
prevésting andaréating Pathgies rélEed t6° Hpker, viral
PErasEHPVES, 13 PVETE HPYVAT: HPVRD] RPSf2Es viruses
A1 FFRRPV 28 M2V 24 CHPV/2 Bl PY2g e HR \VIRY antiviral
HPAA28e P VRO H P38 HPAILY, RPYVAEESHPMAQ, HMPV@gens
HPAMLL ;- ikPMES L HR7E32; HPAB4r HPVA40, HPV42,
HPV43, H2V44, HPV53, HPV54, HPV55, RPV57,
HRY58, HPMT4wHPVI1 HRY16, HPE9, HRMB1 jstratifiad
HBM83: HRY 25,:HPENM39, HPMA5, HRVEL , HHPMD2, reiated to
MP%@@@A?&EM@&OHPM@J;EE'Po\fggmH%M@GEUM@?erentiation
%EME%¥Z%Q$f%§QY IQWE@@!:‘:JE!E ,V%ﬁélc@i@§nge\A§me is
'Eggé/s:!e;l"t l_cli%g :Ii?é’d_' Eéé%gd ﬂBVQ%mQPV%Qm@EV%Z bagal cells

lgv41§61 HP) é‘}x HPY53, HOV54, HPVS3, HRVS57, dually
HPV58, I-LPV? BY91, The novel derivatives, opjects '

neg  and

the preslgnt |n¥entlon are achlve %Q%Itrllﬁs% }E}ﬁé)aglc IroergSe il

Virs ey are aCI % capable of in

intaraction: 581n a hirst Gepect, there 18 provided
Joiptunas ofcf(grmuljé‘ff):”c(‘l‘)“as well a¥their sfereo"°"+1Y
|§6Frr§=|:’§rw1€ét@c?nkerat1nocytes

capsid  and

The genome of HPVs potentially codes for about ten
proteins. The earliest expressed proteins, EL and B2,
are invelved in the replication of the wviral genome and

the regulation of the expression of the wviral genes.



10

ib

20

Z5

30

35

Gl represents a bond or a saturated or unsaturated,
branched or linear hydrocarbon chain comprising carbon
atoms, optionally substituted fvith one or two alkyl

groups,- preferably identical, G2 represents a group,
wherein: R represents hydrogen atom,an alkyl, haloalkyl
group, or a pro-drugS radical such as a carbamate,

acetyl,. dialkylaminomethyl or g- represents a bond or a
Satursted orngatiatet virfdar B Branthes hydrocarbon -
Bhain comprisiig-4earbort atoffis 2optiviaiRy substituted >
with bive oritwo alkykgkeapstpreferablysidenticsl, Wwreletely
replesents- areoxygererselfof dtonmmot RH prausdR2is still
eitberHgenticak-er giffeeent, eacmrepresent ahgrouthich form
seleeted frampailaydrogen atom, a halogen atom, a

hydroxyl, thio, alkoxy, haloalkoxy, alkyithio, 5b R3
FeRresents,an - acld groug oi-a pre-drug radical oftha acid for
fungtion.such as.an gster; or glsess bicisester of theaeitk o
f}‘f‘é}%tl% SLé(;lh aégigtr%qﬁegho%gon%e ybinding on  the
phOﬂ)h%naml le, 3! lfonate gr sylfonamidgsA.represents.cnce
an ari gc oaIkgAI C¥C|0§|ker1>é| groquoggah%gro&yégg sites

e;g((:m o r% substlt teD %gd B,Fepresentsbein aryl pinding
"ora’e em ered h terocy%e each ogtlon‘%%
%gtltutea &sThelf aSThi %pﬁarmaceutlcaﬁ accept table

N e eals A85Ect therd S praviada” mgefho& 5F o
ﬁﬁé‘bdﬁ‘ﬁ@léﬁﬁiﬁé‘uﬁﬁ%‘”&ﬁf’oﬁﬁufﬁ?l)%s HethEd Sbov b*ndlng ot
VWhefsin ‘G2 r@pré%ﬁfgfﬁévadﬁaﬁrdaﬁgdeﬁrmef&%bov%“ ieois
ciraatteriZ88 in Blarthe ToHBwvikY Steps ard'Gared stit TP
Redction<of thevkydrazifiesfunetidon‘sfaconipotnd of® °F FL
fotrma @EpldOwhereinAsB antkG) aigtasvdéfiredts then
abgue cwithi the atkd funictiorrof erconmpoandtot formula

(1)

The inventors have sought to develop small molecules
which inhibit replication of HPVs, preferably with a
low risk, by notably interfering with the formation of

the complex between the El and E2 proteins.
2 solution was found by elaborating novel derivatives.

The object of the present invention 1is these novel
derivatives, their synthesis, as well as their use in
pharmaceutical compositions capable of being used in
preventing and treating pathologies related to
inhibition of HPV repliication, such as for example,
HEV1, HPVZ, HPV3, HPV4, HPVS, HPV7, HPVE, HPVI, HPV1O,



CO7P R20110 wherein P,. R2 and G are as defined
earlier, and P represents a group protecting the acid
function, in order to obtain the compound of formula (V)
0 Rif-en r 50 2) Deprotection of the -c.02P group of the
compound of formula (V) by hydrolysis in order to obtain
the compound of formula (I) . CrR2 wherein W represents
an oxygen atom and R is as defined earlier, 3) If
hn‘étfes aryredetion: ofitie compBand et formakargl), =pvaz,
‘Eft%lméﬂvﬁfﬁ st8p 2P or Egecof e compound offarmulavss,
B{VY obtdiiéd inFstep Lyavith abawessonreagent Sothat,
HE tompoitnd offformuler(lsmaybe: obtained, w;h;&r@inr},gﬂ(,g,
nyepresems:a sufphur atons, Insasthird aspect, thete | ISupyas
Hproviderh asmethad. fo&wgparﬂﬁggomﬁgg@ds%rmgﬁr .
eljeas defined above, wherein 02 eargsents, .., .,
sdheNQrﬁadgcahasqdeflqeglgboyﬁ,qghacapq}%rlzgg\}n th%lt Dtv f)

nfellowing steps-ate carried out;, 1) Reaction in_an aci
zgnedium of the compound of formufa (V) R2 \Whe rein MRI7

12 and G are as defined above, and P represents a

mrdroup. Qrotec%ng the acid function, such as a linear

lires Ob“lec £ 5
. .pr-branched CT-C4y &iikyl - °Piscts  of  the  present
nvention, ars aﬂt¢ve agalnmt the papilloma virgs. They

are alsc capable of inhibiting E1/H2 interaction.



on a compound of formula (XXIV). wherein A, 2 and G2
are as defined above, in order to obtain the compound of
formula (TV): fam  C.B221 'gé\]lyl (V) 2)
Depretection of the -0022, grotp of the compound of
formula (IV) by hydrolysis in order to obtain the
compound of formula (I) wherein W represents an
oxygen atom andis as defined earlier. In a fourth aspect,
there is provided a pharmaceutical composition

comprising at least one compoynd.of formula (I) as
RHREEPABUE: FPRSSEE Wi A BRAR Lhceutically

acceptable excipient. In a fitect, there is provided a

compound of formula (1) as defined for its use as

a drug In a sixth aspéo}i,kereis%r ided a use of a
compound of formula %d’e akb ye, for preparing
a drug intended for treating or preventing an infection by
the papilloma virus. Within the;scope of the present
irév%ngionéSth%eglgo\é\ggzgegeggitlggs are provided: "Alkyl"
or Azlk“‘ means a monovalent or divalent, linear or
Pranched,’ saturated hydrocarbon chain, comprising 1- 6

- CarBBRSESHIS sdc 3 th8 mEth§T "EtH= Prépyl “istpropy=
TSABTGE mMsthylerar ethyleresFHopyleie aroereatging  1-4
TAEEMS & “COR grodprvhereirRe s antatkybgroupras or  two
Hefined=earier br<t phéndyl grsapifei example an acetyl,

" ethylcarbonyl, benzoyl group... "Acylamino” means a
WHC(0)R group wherein R is an alkyl group as defined
earlier. "Acylaminc;QL ~peans a -AlkiiTHC(O)R group

SvheremAikcand R ag{ie alkyl greupsras defired earlier.

e R rgpresents  hydrogen atom, an alkyl,
haleoalkyl group, or a pro~drug radical such
as a carbamate, acetyl, dialkylaminomethyl or
-CH -0~ C0~B1k, o

© G represents a bond or a saturated  or
unsaturated, Ilinear or branchesd hydrocarbon‘
chain comprising 1-4 carbon atoms, optionally
substituted with one or two aikyl groups,
preferably idenfical,

e W represents an oxygen, sulfur atom or NH,

Ry and Ry either identical or different, each rapresent
a group sslected from a hydrogen atom, a halogen atom,
a hydroxyl, thio, alkeoxy,  halcalkoxy, alkyvithio,
halealkylthic, amino, moncalkylamino, dialkylaming,

cycloalkyvl, alkyl or haloalkyl group,



6 "Alkoxy" means a -OAlk group wherein Alk is an alkyl
group as defined earlier. Alkogy comprises for example
methoxy, ethoxy, n-propyloxy, tert-butyloxy, "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 character and the other ring is aromaticor
Bnsatbiratett ArgT cofiprises tor ekample prehyl, Fecat ==
Hephtiiddindenyt isenzocyfclobtiteayl céepst ©or =lss 2
Bieterocycle’means:aisatiirated unsatirated prrecrazele,
arorsatic; fused; spiro~fuseéd orbiitiged monocydlicanide,
bieyele systemrwithy 3 12yiriembers, comprisingnii4ddbur or
hetereatoms ceitheridenticakor different,-selected.from
oxygen:sutiur-and:nitregen: and passibly contfaining d-ok1e,
2:0%0-9r thioxe groups, it peing understood that in the
casg.of a bicyclic system. one of the rngs.may have.an
aromatic character and the 20 other ring is aromatic or
unsaturateshcHaterecyslrcomprisesforexamplathads of formula (1) as
pigsridylpiRgIRRY!, furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, pyridyl, pyrimidyl, pyrazinyl, pyradizinyl,
benzofuryl,  benzothien I,in/d/olyi,quinolyl,isoguinolyl,
<25 benzodioxolyl, benzgdioxinyl, .. . . .. .
Benzéﬁ,é%ﬁhaadiazolybj, benzo[lff%].oxédiazoﬁﬁ,’"m“
a2, 3triazolyl, [1,2,4]triazolyl groups, "Alkylthiou
means a -SAlk group wherein Alk is an alkyl 30 group as
“Hefied danier -AIGATRio EBNMTISEY T8F exahpletre carvisd
°H¥éthylthio,ethylthio,isopropylthic, "Arylalkyl" means a
LAReRtgroupiwhereiry dik repreSems ‘ar afkylagroupamnd of
fdefined &arlier and Ar represents an aryl group as

defined earlier. 5 "Haloge" means a fluorine,

bromine, chlorine or jodine*atem. "Cycloalkyl" means a

saturated, fused orr:jﬁ}onocyclic or bicyclic system

comprising 3-12 carben 18 atoms. such as the
~ cyclopropyl, cyclobutyl, cyclopentyl, c@@lohexyl,
"ByEtoReptyF éyéicoctyteadarfaftyEdedatinyl, norbornyl
v§kBUp s "SyicloaikeayPntdanscanumsatured fugedzor 111

bridged 15 monocy i(}:{ or-bi 'gosf'/tem comprising 3-12

carbon atoms suchﬁ\s‘ %hﬁ cyclopropenyl, cyclobutenyl,

cyclopentenyl, c§€iohekenyl group,

"Monoalkylamino” means a -NHAIk groé¥wherein Alk is
Bt 20 alkyt Grotfas defird exrlier S Diglkykmindd *
TRREATRIaS-NAIRAIR qroths whereitAlk arfd Adkteaeh
‘représentindependehtly-ofeacttothief armallkeyl Gkoup as

defined earlier. ~ { g3 - Cop
i - ’ O o ! - :
SR C W G
: 67N &=

i

avy



25 "Monoalkylamide" means a -0(0)NHA1k group
wherein Alk is an alkyl groufp‘f'as defined earlier.
"Dialkylamide" means a -C(0)NA1kA1k' group wherein
2 Ak30.and.Alk each represent independently of-eachnd of
«ather.an alkyl group as.defined earlierazN-cycloatkykn oo
CJQ;?&%%%%V%%U% radical as defined Qarller, comprising
a nitrogen atom, bound to the 35 remainder of the
molecule through torg;a. N- akyl for example
comprises tlg@_bjperi’a -yliorfg \I\[ -1-y1 group.
"N-cycloalkehw"\r@ggfr@ cycloal Lradical as 5
defined earlier, comprising a nitrogen atom, Bound to the
wfemainder okthe saolecule threugknthistatone:N- & is as
agycloalkenylfor tetrahydropyridin-I-Y1 examplecomprises
3 greup, dhe. Q- Haloalkyliimeans @ lineap otranche:muia
(Satyrated hydrgcarbon ghain-compriaing 1:6 carlghung of
- aloms and substiued.with 1-6 halogen gtams sUCHLas:son
dhe tifluoromethyl, 2, 2.2-triflyorogthyl groun 135 oy e
f'"f—?éfoélkox " meaps a branched or linear saturated
*HGarsEarton hain comprising 1-6 carbon atoms and
In %l%ﬁlﬁ} Itléltgc% WEIE!:(D :;‘f)@on@égg%tﬁm%ﬁ p&@ﬁ&%ﬁgpgﬁlﬁ@of formula (1} as
bounoft% the compound through an oxygen atom, such
deliredRROMASFOMethoxy, 2,2,2-trifluoroethoxy 20

"Haloalkylthio” means a I\lﬂrﬁear or branched saturated

«Iyeliagarhon chain comprising 1-6.cathan atoms.and...
substituted with 1-6 halogen atoms said chain being

abgttached through a sulfur atom, such as the 25
trifluoromethylthio "Protective Group“ or 'protection

c%ﬁaﬁégﬁs%ﬁethat the Ioliowing sceps are carried

out .

i} Reaction in an acid medium of the compound of

formula (V) : o
Lo P
2 2
ct G N
Rz v

wherasin R, Ra and G are as defined above, and P
represents a group protecting the acid function, such
as a linear or branched {C:—Cq) alkyl,” ‘

on & compound of formula (XXIV)

\G:}N\.N T O \\ )
B (3TN



group which selectively blocks the reactive site in a
wrgéjl[fgfl%ngtiogq_l cdompgund sodﬁat a chemical reaction 30

‘may be selécfively carried olf at Hitother non-protected
Feactve Site i e Sefise EBARRhttonARyESSodiAted with

the latter in synthe emistry. 9.binding sequence of

their atoms of i the afran Q{neé/gof\;%?i«:atoms in space.
Isomers which h.thelarranye rent of their atoms in

space are designated by "stereoisonfiérs” S&qﬁeoisomers

which are not mirror 5 images of each other are
2designated tiyndiastereoisomergrand steregisomels.na o
rwhich.aremonsypespesable;images i amirQr a8 ..., tpe
-ggsignated by.gnantiemers" or optical isomers.

"Stereoisomers"” referto racemates, enantiomers and
diaStereoisomers. 10*"phagmace acceptable”

means that @ 13ijs geﬁ%é’r o re, non-toxic, and

which is not B o'p’ﬁi N ira ,\R,pth for veterinary

use and for human phaF’rmaceuticaI use. 0
“I'Phaimaceuticakacteptable saltsé:of acampaunckmeansas
dsalts=whiehiase pharmaceutically acceptable as defined

herein and which have the desired pharmacological
lﬂa‘ldﬁwﬁyaaqveﬂﬁéhgaliéﬁp&ig%@@chg%ma}@éﬁm comprising at least one
cagmderstdolirtids &ll refécdndestecphansadeidtioaily a pharmaceutically
scageeptablgisalts comprise the solvent addition forms
In@@hﬁ%&%&ﬁﬁeﬁ YSS{’{%NAB& gqrﬂﬁo(ﬂ@b’ﬂﬂ)@;(ﬂﬂQH%Sf Qg%z?g %QQ for its use
<3S defined herein, of the same acid or base addition
1 salts, A reyigw of pharmaceutijgally acceptable 25 salts is
GBI RIS s EHESER o AdTRT 867 ALY OpiErmulgh as defined above,
for psatrna Celitie 411 ddcBptspiasatig e Rédnh rictoRichacig papilloma

virus.

Within the scope  ©f the present invention, the
following definitions are provided:

“Alkyl” or “Rlk” neans 2 monovalent or divalent, linear
or branched, saturated hydrocarbon chain, comprising 1-
& carbon atoms such as  the methyl, ethyl, propyl,
isopropyl, tertbutyl,‘m&thylene, ethylene, propylens

Group.

"Acyl” means a -COR group wherein R is an alkvl group
as defined earlier or a phenyl group, for exampls an
]

acetyl, ethylcarbonyl, benzoyl group..

"Acylamine” means a -NHC{CJR group wherein R is an

alkyl group as defined sarlier.

“hReyiaminoalkyl” means a —ALRNHC(Q)R group wherein ALk

and R ars alkyl groups as defined =arlier.
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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, acetic, trifluoroacetic, lactic,
pyruvic, malonic, succinic, glutaric, fumaric, tartaric,
maleic, citric, ascorbic, oxalic, methane- 35 sulfcnic,
camphoric, benzoic, toluenesulfonic acids,,.. 10
"PHEHACBETRAIG acloptaBle Bas& idarl Hontfoxie *H*
pasie satslaeriAsd Hom: 8Fgafid oF miteri 558e S To it -©
WHeRan e protorrprESEnt in tRepareht $€ompound
is replaced by a metal ion or is coordinated to an organic
‘base: Ammong pharmaceiticadyazceptable bases,ic systen
meptionimay be madedn amon-limiting: way tododitimd that
hydraxide.spotassiumdyydroxigesdithiumne of the rings has
hydsexide caleiamhydroxige, tietmdaming,«10is aromatic or
terthutylamine, diethylamingetbanol, ethanelamine, phrenyl,
ethylenediaming, dibepzylethylenediaming. piperidine,
pyrrolidine, morpholine, piperazine, benzylamine, _
atgipine. lysine, histid ne, glugosamings qUaleatyaceq  or
ammonium hydroxides. ., 15 BY "Brodiugn is meanta:sc ox
“Hemical derivative o_%t,e compound, object of the. . _
1cyelile  svabem with - menbers, comprising 1-4
preé’entllnveﬁﬁon, whlc“h,genera sinvivosaid _~ _
SSHpGaRE By a*$pohtanieous chiemical feaction with the. - o
Bi§Eiol SEH Medfiith™ 20 ndtbly'by avehzymiatic °°°*7
(EREHIR - Bphbtdlysis arftifor §'métalidifc réadtih. By °°*7¢
"W B FAdiest of the AidRiTction ds hednt s 1§8fe=" "¢
fahctibhalF grebp VHickelil généFarerin viveranshdcigns =be
faretionUpon Being sepatated frofi e EFfbundErerocycle
object ofthel presentinventiony e aispontariestszyl . furyl,
chemigal regetioniwith therpiwsivlogicakpiediim’; notabydyl.
hyrenzyanatic reagtten; photolysis andfotmétaboligenzofuryl,
reactian.i ke prodrugheadicals withdnagit, la functioninolyl,
notably comprise estesq pivayloxymethyl; acetmarmethytolyl,
phthali ij,l 2 %@@Qé(h 1%‘3}02(,)/ metbyk 0t Sazoivi, '
R-2-0X0-1,3:dioxclen-4zylmethyl groups. Other examples
are described in T. Higuchi and V. Stella, "Pro-drugs as
Novel Delivery, Systems's Vol 14, A G S SYMROSIIM.35. 1 1y

Series,AmericanChemicalSociety(1975) e ses
19Bioreversi %f Qi@g%rie?éx ﬁﬁ D @j léggzgr?% %eofzwéprﬁ 881 thfizr
Application™. edited By E. B. Roche, Pergamon Press: -
NERY R 94:21 (1987 In the present patent application,
chemical compounds are named according to the IUPAC
(The international Union of Pure and Applied Chemistry)
nomenclature. The object of the present invention is

compounds of 10formula (I): (1)

ﬁéec:ted
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as well as their stereoisomers, wherein: Gl represents 15
branched or carbon atoms, alkyl groups, G2 represents
a 'VR 1l 10rgroup wherein: R 20 R represents hydrogen
atom, analkyl, haloalkyl group, or a prodrug radical such
as a carbamate, acetyl, dialkylaminomethyl or -
CH2-0-CO-Alk, G represents a bond or a saturated or
25unsaturated, linear or branched hydrocarbon 19
suhstitutet! withseme or awo-alkyt iroups cpreferdtsiyein  Alk
idepticalrs an Witepresents ars oxiggensSulfar atem erd Av
NH:-Riapd:R2:eitheridentieakor tifferentleach
represent 5 a group selected from a hydrogen atom, a
halegen, ateny,-a hyskoxyl, thic.alkoxyshaloadkoxyiorine or
alkylthiq,.haloalkylthio, amino, monoalkylamino,
dialkylamino, cycloalkyl, alkyl or haloalkyl group, R3
epresents an acid,group of 4 prodryg radicalof the 10 ageq
acld finction sugh 35,80, eSIGr. o else. HoIRpSIer of e
A¢id fanction such as a.tetrazcle, phog,_g onate, .
ssuch as the clopropyl, 'CyC YL, cyclopentyl,
ph&prshanide; Suffonate or stlfonamide, A represents
L cyclooctyl, aadmantyl,
' hyl grgup or a%eterocyc e,
B5EH opton ANy Substit A Frid

sCycloalkenyl” means an unsatured fuged or bridged
monoccyclic. or bicyclic sytem comprising 3-12 carbon
atoms such as the cyclopropenyl, cyclobutenyl,

cyclopentenyl, cyclohexenyl group,..

sMoncalkylamine” means a -NHAlk group wherein Alk is an

alkyl group as defined sarlier.

"Dislkylamino® means a -NAlkAlk' group wherein Alk and
Alk’ each represent indepsndently of each other an

alkyl group as defined sarlier.

“Monoalkylamide” means a -C{O}NHALk group wherein Alk

ie an alkyl group as defined earlier.

"Dialkylamide” means a -C{O)NAlkALR’® group wherein Alk
and alk’ each represent independently of zach othey an

alkyl group as defined earlier.

"N-oyeloalkyl” means a cycloalkyl radical ag defined
earlier comprising a nitrogen atom, bound to the

remainder of the wmelecule through this atom. N-
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15 B represents an aryl group or a 6-membered
heterocycle, each optionally substituted, as well as their
pharmaceutically acceptablegsalts, A as defined earlier
may be substituted with one or two groups, either

identical or different, selected from: 20 a hydrogen atom,

a halogen atom, analkoxy,alkylthio,haloalkoxy,
haloalkylthio, hydroxyl, thio, cyano, amino,
Jpanealkylaminc ek ciakkylaminogroupseamiSERY-1-v1 or
O 002R 4L OR’, -CONR'R", - 25 NR'COR" or
-NR'302R" group, wherein N" and R" each represent
iHQ&R@BQQMMf eagh.gthera hydrogen.atom, analkyl, as
c{ga%lpnaélclfy g{ggfpr a%&?@é&% Maly_@c;c%@.g atom, bo@d¥ to
2lkyl O%Taga'kyfgr%e mc?l@élsxlaqreﬂpoég‘bems atom. N-

ap substituted with a_¢ comprises the
mlno moHoaI Iamln dlal amlnoor acylamino group,
S dﬁ?yl%ﬂl% iae?yl TX-arylalkyl or -Alk-X-aryl group
Whereln X represents -0-,.35NH-, -N(Alk)-, -N(COCH

Logisy 1450325563 .£0? t?eaéoﬁ( llé)ac I\L(e%stltu i‘éatm
Wﬁiﬂﬁ’é"“éﬁﬂ poﬁ%‘ﬁ%tﬁo&”ﬁé ‘Gitvo SUbstTaens, eithar
feRticat differeht, SefectBdlfiet: a ﬁgﬁ?ogéﬁcgtom or “7¢
arhalogerratom, 52 an alkyE RaaRy R

-haloalkoxy, thio,alkylthio,haloalkylthio,

yelroxykoyanoraeylamincmoroalkyRimiAgiGr:  saturated
dialkytamino, atigin comprisingesters armidesmoneisr #nd
dizadkylamide d0groups amlogen atoms, said chain being
1R rEOR,-002 12500012 s C OGNRRYg=NRICOR "sgrh as
NR'SQ2R!-graupsaherein: R -and R.i-eachHepresent, .-
independently of each other a hydrogen 15atom, an alkyl,
h%!ﬁ%lkﬁ}gf%ange@ns s linear or branched saturated
hy&rocafbon chain comprising 1-6 carbon atoms and
substituted with 1-6 halogen atoms, said chain being
attached through a sulfur atom, such as the

trifluoromethyithio group, .

"protective Group” or Cprotection group” weans the
group which selectively blocks the reactive site in =
multifunctional compound so that a chemical reaction
may be selectively carried oul at ancther non-protected
reactive site, in the sense conventionally associated

with the latter in synthesis chemistry.

“Toomerism” means compounds which have identical

molecular formulas but which differ by nature or in the
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has the value 1 or 2, aheterocycle,-Alk-heterocycle,-X-
heterocycle, -X-Alk-heterocycle, or -Alk-Xheterocycle
group, wherein X represents$-0-, 20-NH-, -N(AIK)-,
-N1000H3)-, -S-, -SO-, -H02-, CO-, or -CONH-, 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, vr an alkyl,
rhalcalkyk-allaxy, haloaikoxy atvios atkylthio halcalkgigmie et
Jrydroxyl, eyano, acykmaminoy moaoalkylordialikyfamine, the
%@ﬁ%@fh aride,-30mones oi:di-alkylamide, @s gnated by
SR -00R,:002R:DRORH:GONR'RY, -NR'COR" ot rrox
N '§Q212;fgrougawherei&ge'land Rreachdepresents by
l% gg{gg{n@i@‘acgr%th%n abydrogen: 14@tem, 8  non-
uk I, hal IkyI Qroup and nhagthevalyel of2,;@iated by
/%[’;( o%?l? Alk: gycloalklgk GYG! rgea}lgenygteremsmersﬁ refer
‘ycloalk
%f&%%?ﬁyle”x cnafba%/ enyl, -X Al
cycloalkenyl,-Alk-X-cycloalkyl,-Alk-X- cycloal eny
iaheFaTT X Teprdsénts 6 NFL: N (AT -N(COCHB).
gBuergtly -50ESED- or S EONFE: each™ 651 tiohalfy’ ReE
BibstitinedLy0 VBRHE Ehthic &&Fﬁbnfﬁmh"&néldﬁ‘f‘“ use and
Substitventsh-aitteridéstical ot different, selected from: 7'
a hydrogen atom or a halogen atom,
Tranalkybuhateadlkyt ikt shatoaliedxyp: & compound means
15thio, alladthierkaloalkyithior hydrbxykcypmaebaeyhs defined
amino; manpalikylamingo diatkylameino;sdcidrestergological
amide; ypong: orgli-alkylanrde, oroxe@Y, 20 should  be
'é%@éea@@%h@@,&i%@&memes ro pharmaceutically

acceptable salts cowprise the golvent addition forms

ﬁAaster&Q1 sOmMAars.

(golvares) or crystalline forms {polymorphous forms)
such as defined herein, of the same acid or base
addition salts. A review of pharmaceutically acceptable
salts ig notably described in J. Pharm. Sci., 1977, 65,
1-18.

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

sulfonic, camphoric, benzoic, roluenesulfonic acids, .
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CONR'R", -NR'COR" or NR'S021Y1 group, wherein R’
and R." each represent independently of each other a
hydrogen atom, an alkyl, hald&lkyl group and n 25has 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,-NHcyc oalkyl or -NAlkcycloalkyl group, Alk and
Mkhbeéngddfe:rﬁidai ordifferente bases” mean non—t’gxic
asgyeloalids cyploaiienyl riN-cycloatkyl opr mineral bases,
BhN-ayclaatkeaylgroup,eachoptionaty =45 substititedrarent
with-ene of dwe-substifuents, eithet identical ardiffereriated
selested fram @ hydegenatompahalogen atom, ancaliedpie
BQ&@'W&&M rh@o@u(%déhigm 5£|iﬁﬂmiﬂ.m1t,.ng way to
Q%!ﬂ%%yltm%wﬁ@x)" C%@@Q@@% an’l‘x’ﬁ@so}ude lithium
@odwoal@éammo ol gm}gylamipyg& acid;.ester, amide, 1 smine,
QO“% o d'a‘kx'am'ds e%é?l% XAULGIOUP and Whe/BiRi ne.
e{ggaeg%qts % &) N(COCH2), S1550cne,
H-orVan a

ryl roup tionally .
Sib&Rtuted with 6“r?éﬁor fLwo subs%tﬁent%ls %Ither?gentl Al

"aiLFFéFc?nt 4RyEfogen &tom, & ha%guercfsaat%rﬁean%ﬁyf ne

- RArsEKYT &Wlﬁﬁﬁoalkoxy 15thio, alkylthio,

haloalkylthic, hydroxyl, cyano, acyl, amino,

RonSBRHRAEFEINO 6T d]%TRylamlr%‘eﬁéiﬁales?éﬁﬁﬁﬁd%e of the
mom G dialkylatidedr -Xbgry| grotpwhersfpion, which
represents -0-2 -NH=>NEARK)-, SRIOOBH2) 2 208-, sBE;aneous
-902¢; =€10- OrCONH-¥iRB representysatygiogén medium,
atermgryathalogenatomiy/ sehydionyl salikexsyplysis and/or &
haleatkaxy, thio;walikylthio,haloalkylthio,amino,
25monoalkylamino, dialkylamino, -NHacyl,
Cﬁ@”%@@&ﬂ’@&'dﬁ@@i@&ﬁ%@eﬂmOQ@ﬁﬂ(ﬁaﬂ&lﬂﬂnﬁf is meant a
dialkylamide-graun: an-alikykor haleatkyl grevp,dheialkylvo an
grQup may-be su gﬁgwtﬁgi%@ths@%@gdBQM rexyl, compound,
al)‘%)%&tacci)q ortggtejéjggg)&pd invention, by a spontaneous
chemical reaction with the physiclogical wmedium,
notably by enzymatic reaction, photolysis and/or
metabolic reaction. The prodrug radicals with an acid
function notably  comprise  ester, pivoyloxymethyl,
acetoxymethyl, phthalidyl, indanyl, methoxymethyl or 5-
R-2-oxo~1,3-dioxolen-4~yimethyl groups. Other examples
are described in T. Higuchi and V. Stella, "Pro-drugs
as Novel Delivery Systems", Vol. 14, A.C.8. Symposium

Series, American Chemical  Socisty {1975} and



/ a -SGRAIK, -SO,N112, -SOnNHAIK or - SO,N,AIKAIK'
group, wherein n has the value of 1 or 2 and Alk and AlK’
are either identical or different, or 16 a piperidine,
oxopiperidine, morpholine group or else a piperazine
group optionally substituted with an alkyl or acyl group, 5
The preferred compounds are the compounds of formula
(I) wherein: G) represents a. bond or a saturated or
unsaturatet; linegr oribranchied Pyefodsbior chaipery  and
cempeising:+t, carbioratémsE opHonalysubstituted Wit~ =S :
gae o5dwo:k0alkyl groups, preferably identical, G2
represents? Gz orgroup wherein: R represents a
5 hydrogep.atamy; amhalkyl, applicatidraloalkyligroupoopainds
prodrug radical sushaslbcatbamates acety, tnternational
dialkylaminamethyl or.s; CH2:Q:00:Al,, G.tepresentsa
bond or a hydrocarbon chain comprising 1-4 carbon
atoms, linear ranch ur rupsatura ocunds oOf
205 ﬁ%ﬁ%ﬁr g%rbgﬁﬁte%gévjﬁ%%on?%g%v%gglk%lirgtr%%gs,
Orf%?}a%lykllldéntical,' and 14 represents an oxygen,

£
pre
sulfur atom or NH, RI and (R gither jdentigal or different,
each represent a grotp selec ﬁg @- hydrogen atom,
a halogen atom, Z%y\, thiq alkoxy, haloalkoxy,
alkylthio, haloalkylthio, amjno, monoal kylamino,
dialkylamino, cycloalkyl, alkyl or haloalkyl group, R3
represents an acid group ora prodrug radical of the acid
fupction such as estet.ar elsea bioisoster of 30 the acid
function such as tetrazole, phosphonate,
D&}OS@QQQQE!QQG,QUH&{@%QF sulfgnamide, 17 Aunsaturated,
s IEPIESENIS 8 aryLor heleracycle gouR. LaCh 8d s 2-4

OPIIga VLeURslied WD ONS, 0L IR QUOUPS, BANEFe oz co
identical or dl?ferer%)t_, selected dfroQt a hydrogen atom, a
hadGgerfatoR, Do o e HeenTes

Gy represents a

1¢

%’ i %
/\'\ -~ N~
SN TG Y G -
i oL group whersin:
R W
20 & R represents hydrogen  atom, an alkyl,

halcalkyl group, or & prodrug radical such as
a carbamate, acetyl, dialkylaminomethyl or -
CH,~0-C0~-A1k,
s @ yepresents a bond or a gaturated or
25 unearurated, linear or branched hydrocarbon

. s .
chain comprising 1-4 carbon atoms, optionally
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5 analkoxy,alkylthio,haloalkoxy, haloalkylthio, hydroxyl,

this, cyano, amino, monoalkylamino or dialkylamino

group, a-SO,R’, -COP!-,-OC@R’, -CONR'R", -NR'COR"

or -NR'S0212." group, wherein R' and 10 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 being optionally
substitutedawithr arey@ano,with one or two alkyl groups,
15amino,monealkydaming.shiatiglaminoOr acylaminc

group, an aryksauylalkyd, =X-apybgroupnwhereiteX or wa,
Eﬁpﬁ%ﬁeﬂ}sé&hém "iae':N(z%Lh)' OiN@LQ@t!.Qﬁf , Séaatﬁo-:@pre sent
202:5,;C0:1QL.-CONS; group..each, 20sybstituted onthe: or,,
an portion ith pneor tyosukstituenis aieydentealats.so,

ifferent, selécte fram: a hydrogen atom or a alggen. .
ot B0, naloal, kRS R, Soa e

SRS Ralo&IKy thid: RydroxyT cyano. acyl, amino
FronBRIR TG brar-alyIAMRING, Acid, ester, amide, "
rﬁ%??o-%ﬁ“d'rﬁiﬁ%léﬁﬁﬁeaﬁrﬁﬁp?%tre% or eise a bioisoster of
-%R?@OR“?—@@Q&Z'?—‘GEO’Q',-&‘_ tetrazcle, phosphonate, -
30CONRRL SRR CORBRIRSOZRHBi5s, wherein R’
and=R*emch Tepresent independently 6f Sact sier g7oup o
hyGrogencatom, anaikybHaloalky| erbeip, tanddh Hasithe
\mlues ek 2; s 18na hetergoyales= Xahéteroeyekigrotiprocycie,
wherebp X sepresents=0iruhi-, -N(alk)-, -N(COCH3)-, -S,
-80w:18025, GOr0pLEQNH: eactl oplionalhy substituted

on thedieteracycleipertieawith egebot dvet with one or two
sybstituents, gither identical or differeptselacteg-fromsron

= a hydrogen atom, a halogen atom,

& arn alkoxy, alkylthio, haloalkoxy,
haloalkylthio, hydroxyl, thic, cyano, amino,
monoalkylamino, or dialkylamino group,

& an ~80,R', -COR', -COxR', -QCOR', -CONR'R", -
NE'OOR" or ~NRFSO,RY group, wherein R ared R
zach represent independently of each other a
hydrogen atom, an alkyl, haloalkyl group, and
11 has the value 1 or 2,

e an alkyvl or nalcalkyl group, the alkyl group
being optionally substituted with a oyano,
aming, monoalkylamino, dialkylamino or
acylamino group,

e an aryi, aryialkyl, -X-aryl, -X-arylalkyl ox’
-alk-X-aryl group wherein X represents -0-, -
NH~, =-W(alk)-, -N{(COCH;) -, -S5-, =-30-, -850,-,
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/ a hydrogen atom or a halogen atom, )7 an alkyl,

haloalkyl, alkoxy, naloalkoxy, thio,alkylthio,haloalkylthio,

10 hydroxyl, cyano, acyl, amirto, monoalkylamino or
dialkylamino, acid, ester, amide, mono- or di7alkylamide,
or / an -3,20,R',-COR',-CO2R',-000R’, CONR'R",

-NR/COR" or -NR'SO2R" group, 15 wherein R' and R"

each represent independently of each other a hydrogen
atom, an alkyl; hatoaltopigroug;cand v bias thed/atuetboraryl
2, or a cyclealkyn cyctoalkenydr-X-eycloalodruXai2) either
cycloalkenykgreup-whare:Xrrepeesents: :QqNH: ~MAIK)-,
-N(COCH3)-, +Sz, 198reg002rorCO-0f {GONER GrakD,

each optionally sybstituted gmthe gyclicparion with-ango:xy,

or two substituents; gither identical ot different.selested 1o,
from: 25/ a hydrogen atom or a halagen atom,,.an alkyly s e

!

haloalkyl, alkoxy, haloalkoxy, (o alkyithio.halaglkylthio, o .
hydroxyl,cyano,acyl,amino onoa&llé%@mmlrég: ordi_alwlami de
dialkylamino, acid: 30éster, amide, mono- or
di-alkylamide, OF0Xd; ‘or an ’
-S0aR',-COW"-0852121%8COoR ™+ CORRR:CF - -
-NR'COR" or -NRE®' R"'grotf, Whereifr R ahd“R*‘each™ -
represent 35indepiEigéntly df edti oter a HytffogerPrg =en*
atom, an alkyl, hatssiks ot sfd F3ds tHetalde Forogen
2, and B representsta phenyl oy pyridinegrbup: group and o
substituted in thererthirposifion withrah Ncycloalkyl group
such as piperidine=oewitly & eyclohexyk-¢achwoptionally  -%-
substituted wéth anearstwo-substitients eitheridentical ok ~X -
different, seleeted framadiydrogen atem, anadkyksents -0,
haloalkyl, alkaxy, haloalkexy, -Xtand:grOap,<LOwhere, X-sc, -,
represents -Q-.-NHs, -N@K)-, -NQO0R3)ona1ly substituted
.onn the heterscycle portion with one or two
cubstitusnte either identical or different,
selected from:

v a hydrogen atom o©r & halogen atom,

v an alkyl, haloalkyl, alkoxy, haleoalkoxy,
thio, allkylthio, halcalkylthio,
hydroxyl, cyano, acyl, aminc, monoalkyl-
or dialkylamino, agid, ester, amide,

mono- or di-alkylamide, or

¥ a ~80uR', ~COR‘', ~COuR’, ~QCOR‘, =~
CONR/R” 7, ~NR'COR'’' or NR’ SQZR' f group,
whereln R’ and R’/ each represent

independently of each other a hydrogen
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, -S-, -SO-, -S0-, -CO- or -CONH-, and/or optionally
substituted with a halogen atom or with an alkyl or
haloalkyl group. The cdmpounds which are still
more preferred are 15 the compounds of formula (1)
wherein: Gi represents a bond or a saturated or
unsaturated, linear or branched, hydrocarbon chain
comprising 1-4 carbon atoms, optionally substituted with
one Or two alkykgroupsrprefsyablyidepticall 20" and »
represents R representslahydregen atom, an alkyl, 25
haloalkyl geoup drcaipradrugpiadicat sudhnds acycloalkenyl,
carbamate, acetyl,<dindkytainomethydyoroalkyl,  -X-Alk-
CH2-0-00-A)k; Larrgpresents-abond eria<saturated ofFx-alk-
unsaturated, lingan.Qrhranched:hydragadiomehain  -aik-x-
comprising 14 canban, atgmspoptionally. substjuted:with-o- ,
one or two glkyl greups, prefetably-igenticab.andsW, -so.-,
represents gn oxygen,.syiohuc atam o NHz; 20 Rlandeuzeq
R2 either idO%nti%ﬁleor g}iffg%gnt, pggg@ Jepresant a group,. .
selected fro 2 hydroden alo/. 2 1810090, 10, & 2evenc
hydroxyl, thio; %ﬁﬁoxy a’loéfkoxy, alkylthio, haloalkylthio,
amino, mor?géﬂ@ﬁ%?ninlbc},mdialk¥lamino, 5 cycloalkyl, alky!

v ) om or 2 nhalogan atom,
or haloalkyl group, RS 1&prestints 8A amaagrgup or a
prodrug radical GFthel&¥id fifctivh Eheh™aE R estdr r =
else a bioisoster dFthe acid flietiGH Slich as &teffazbie™
phosphonate, phesprigiiamide, Stiffohate or¥ilfonamidd; ™
10 A represents aaragiitoup opticaally sufstanee witfc* <
one or two groupss eitherideisticapor=diffefent. delesteds: ©F

from: a hydroger=atoms, a halogen atom,

analkoxy,alkylthicfraloalkoxysdBbaaoaikykhio, hy@fs®yl, -

thio, cyano, aminopynonoalkyleamineg or dialkytassisto © group,
group, an-COR',#312', H00R%H4CONR'REacNR'CQR sent
or -NR'S0222" group:pvhesein R' éind=R:h eachetepresentogen

independently Of§§&1h, an alkyl, halqalkyl grdup and n
has the wvalue 1 or 2,
B asz defined earlier wmay be an aryl or &-membered
heterocycle, substituted in the ortho position with a
Ry group and optionally substituted with & Rs group,
wherein:
e Ry represents:

v an alkyl, -NHAlk, -NAlkRlk’, -NHcycloalkyl or
~Malkeyeleoalkyl group, Alk and Alk' being
identical or different,

v a oyeloalkyl, cycloalkenyl, N-cycloalkyl or
N-cycloalkenyl group, sach optionally
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20other a hydrogen atom, an alkyl, haloalkyl group, and n
has the value 1 or 2, an alkyl or haloalkyl group, the alkyl
group being optionally substitiited with a cyano,
amino,monoalkylamino,dialkylamino,or 25acylamino

group, an aryl, arylalkyl, -X-aryl group, wherein X
represents -0-, -NH-, -N(Alk)-, -N(COCH3)-, S-,-SO-,
-S02-,-CO- or -CONE-, each substituted on the aryl

portion witly e m@@iwoe@bstmént@e|tﬁéﬁd§h%?€él‘6tuents*
different, seletted froxm: iasiydrogdit atortor & heleEeh ~ron
atom, a arvaliyh-haloalkyl zalkexyghalaelkoxyathigikvl.
alkythio, halgalkylthio, hydsaxyk35cyahe] @\eamino, thio,
monoalkylaminoer L1 dialkyaming acid,estergmideyanc,
mono-or di%ﬁ/la%qgogr%o@li%a&nﬂgﬁ,)%%,-@QR&ylamino,
100212 ,-0GOR', -CONR'RI: MR GOR" 06 :NRIZ02R i de,
group, 5 wherein Ryand R'.£ach repesenteir x represents

mdependent!y of gach other,a hydrqgenafom, an alkyhe.-, -
haloalkyl group anc% n has g?)%}yaluerl or 2, a

heterocycle 5(hetero cIe herein
represents 0 *NH-2* %\IE va gm%md : :h m;i
-SO2-, -CO%r ONEILSEAEHS ()naﬁfL suBs |tuf§ on
the heteroc§ild Bton MIGRELSE wib Spetante . "
either identital ot differentsSafedtett froM*5¥ a Mtoatxony,
hydrogen atérror aaﬁébﬁgéﬁodton?a&ﬁaélﬁﬁtﬁé%alk{}}’dmxyl
alkoxy, haloaikosxy, thig;alkylthiEHaiBalkyfiifg2H kyianine oF
hydroxyl,cyanséylamino, nionalkyisamtino gfide, mono or
dialkylamingjiagigjlamnide or -X-aryl group, wherein X%

repregents -O-, -NH-, —N{alky~, -W{COCH;}~-, -

G-, ~S0-, ~80;-, ~CO- or -CONH-,

s Rs represents:
v & hydrogen atom or a halogen atom,

v a hydroxyl, alkoxy, haloalkoxy, thio,

alkylthio, halealkylthio, amino,
monoalkylamine, dialkylamino, -NHacyl,
CYanoc, ‘acyl, acid, ester, amide,

monoalkylamide or dialkylamide group,

v an alkyl or haloalkyl group, the alkyl
group may be substituted with a cyano,
hydroxyl, alkexy, acid ox ester group,

v a  ~80.A1k, ~-80.NH, -80ONHALY or =~
S0 MR kALK’ group, whereln n has the
vatue of 1 or 2 and Alk and Alk’ are

sither identical or different, or
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20ester, amide, mono- or di-alkylamide, or an -SOnR1,
-COPY, -002R’, -000R’, - CONR/R", -NR'COR" or
-NRI302R" group, wherein Ri@nd R" each represent
independently of each other a hydrogen 25atom, an alkyl,
haloalkyl group, and n has the value 1 or 2, or a

- cycloalkyl or -X-cycloalkyl group, wherein X represents

-0-, -NH-, -N(AIk)-, -N(COCH2)-,--S-, -SO-, -302-,-CO- or
-CONH-, each 300ptipnally substituteiden the<yclierphol ine
portion with one Qriwo substitneats,eitherijdenticakor aroup
different, selecteghfrom-a:Rydragen atom, aihalogenikyl or
atom, an alkyl, hg&g@ll@g@@koxy, haloalkoxy, thio,
%ﬁglkymgrﬁoéwm@dshymgxyhn@ya&%o&%ﬂs of formula
qul,%oe@gglllgylamino or dialkylamino, acid, ester, amide,
rong; or. di-alkylamide;or,exq graun., and;B Jepresents 2 eq,
Rhenyfor pyiidine qroup: & -substitied In e Q0. 1oy »-
poSition with a B cy,cloatkjl group such as piperidine or. ..
\ﬁﬁﬁbﬁ%yﬁkﬁ’ﬁ%Xyl?pe“éé)ﬁaolﬁ])“%for?a t)'/_S*L}{ll;;lsLtﬁftuted with one or
v ShIsEHRs S “EiTRER fdéntical or different, selected
f?@n‘feé’@%ﬁ’o“@éﬁ atom, an 10 alkyl, haloalkyl, alkoxy,
haloalkpxy, -X-aryl, v%]nerein X represents -0-, -NH-,
-NEAKY-~N(COBHB); 8%, -SO-, SO2, -00- or -CONH-
group, and/ore® |} optiorFIR SUBEHHTEA with a halogen
atom or with 15an alkyl, or haloalkyl group .The morg .y,
preferred com oﬁ;r}l{d:s are the %gm£%gg9§u%f farmula Dy 2o
wherein: Gi Tepresents a bond.or a safuratedor ¢
unsaturated THEF6F braiiched hydrocarbon chaim
comprising t4-20Caf6n atoms, optionally substituted .
with one or fivG SRSFGRotpE, Prferably Tdeffficar oo™ <=
preferably a®58RE 61 2 hydrdcarboir thairt toifprisiig 8He  °*
or two carbd?ml%éh@ér 0 saturated or unsaturated,
optiondlly substituted with one or Two alkyl

groups, preferably identical, and
s W represents an oxygen, sulfur atom or N,

R, and R, either identical or different, each represent
a group selected from a hydrogen aton, 2a halogen atom,
a hydroxyl, thio, alkoxy, haloalkoxy, alkvlithio,
haloalkylithic, amino, monoatkylamnino, dialkyiamino,
cycioalkyl, alkyl or haloalkyl group,

Rs represents an acid group or & prodrug radical of the
acid functioﬁ auch as ester, or else a bloisoster of
the acid funcotion such as tetrazole, phosphonate,

phogphonamide, sulionate or sulfonamide,
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--N(CHnUn---group G2 represents a wherein n is an 25

~integer comprised between 1 and 4 and m is an integer

having the value 1 or 2, prefetably n has the value 1 or 2,

R1 represents an alkoxy group, such as methoxy, 30
preferably in the ortho position relatively to R3, R2
renresents a hydrogen or halogen atom, such as chlorine

or bromine, or an alkyl group, such as methyl, 3 R3
represenisran agid Qfvester group-Avepresents, aratyl being
FauR:sUCh asua phenybaprafarablesubstittied; oupthes: ther
Mela.Qr para.pesitianith 5.ahalegen-atom or an alkyl,
haloalkyl, cgagyd@Mya%lo@ngy@%ylgmmoalkyI

group or an -X(R arQuyp,, )yghereln g(l[{%prt%ggnts -0- maN!;‘mexy,

-N(Alk)- -Ngoqo%(’)lthlo’ %ro§9g ’ tqﬁg)oor Q(!}lHamz_no
group, and R repﬁs?nts anl k¥ld cycl oal XI or aryl

aminoe
group, each optlong sub stltute |t¥1 one 0 “yvo —co'm .
substltuents elﬁﬁé’r |dent|cal ordlﬁe?ent such as a

halogen atorhan aikoXy, alkyI®fdioal Ioclci/aﬁggeﬁem R oand
amino, mon%alky%?ﬁ‘?no@%‘”r‘&%ﬂﬁyla”fﬂ “3%?&%%’&? £ each
amide, mon®=1§dialRyETiae gtoP: ofan® GEyUREaLoalkyl
-000R’, - NPrO@P' §FLN12230212 grotip 'wiferein R and
each representidlieherrdéntiy=di-eachstiier &'Hydrdgensrouw
atom, an alkydj haloatkyberolp, 20asd Fihas thiétfalge tvano.
or 2, or a cyeloalkyl, aryhcatyinlleyligroup of réferbeyele, or
preferably N=eycteakkylgeagh optionally substituted with

one or two substituentsgitheridentical:on different, suchk in x
as a halogen aipsp:an: alkoxy -atkyl, halealkyl, cyanmes,) -, -
acyl, amino,gnonoalkylamino, or-dialkyamisemacid-ester, cach
amide, monQ; 0k di-alkylamidegrosp,0r a0 Riith one or
-000R’, - NR'GORM, 1, :NR/SQ2RI" group. whetein Rand  o»
30 R" each represent independently of each other a
hydrogen atomVan %Ikgl %'PQU% group, I@é}%@ega&g&e

value 1 or 2, - ap or n;nt e ortkioagfmmftaqggsmon lf a%%oxy
alkyl group, and 35 3%e resents an ay@g pre C? Xxyl?

thio, alkythic,
a phenyl,
cyano, acyl, amine, wmoncalkylamino or

di-alkylamino, acid, ester, amide, mono-

or dialkylamide group, or

¥ a -80R', ~COR’, -COzR', -OCOR', -~
CONR'R" ", ~NR"COR" ' or ~NR'S0OR"'
groups, wherein R’ and R’ each

represent independently of each cther a
hydrogen = atom, an  alkyl, haloalkyl

group, and n has the value 1 or 2,
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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' positign with an 5alkyl group,
such as a methyl. The more preferred compounds are
the compounds of formula (I) wherein: Gl represents a
bond or a saturated on unsaturated, linear or
branched hydrocarbon chain comprising 1-4 10 carbon

atoms, optipnally substituted yuith.on: QWO 83KY | herein x

groups, preferably identical, prefe bon el
hydroca%gﬁegﬁegfynscf)%brigﬁ% 1 or ag\%?bén gqtggr%%siif) sz
— 80~ —8B0y~ | —~CO-> Jr - ~,  @ach optionall
represeritslgrodplf wherein n is an integer cgmgngle%
betweer®I*&id " 51d T & 5n Thteger having the value
or 2, preférabiyh h&8tHe Va5 or 2 20°Ri reprasents
an alkox§*gFSiEsuch S hTEtHSKY: ‘preferably in the ortho
position relatively tBYRYRD fspFesEnts AHyafdyehtBr
halogen atom$uth asehlorriésrbidminekofvanakyr o=y
group, such as ntétiwyl, preferbiplytihithe metalpasitiofy 1 =hio,
relatively to R3, 25R8x6presentgarracid orester grodpine:
A represents an asybgioupssuch as:phémylpieferably acid,
substituted: - in thermeta: ot pareposition Withs 3Q awnide, or
halogen atom er a.cyasgralkoXychaloalkexy,', -occor’, -
acylaminoalky! oroxR group,swhesemn Xreptesents LOgxoup,
-9-0 -SO-, -302-, Q1-CO; and R rgpresents afken - represent
aryialkyl,cycloalkyl.ar arylgroup,each. .28 otner a hyarogen

atom, an alkyl, haleoalkyl group, and n

s

one

has the value 1 or 2, or

s a cyclealkyl, cyclealkenyl, -X-cycloalkyl, -~X-
ayeloalkenyl group where X represents -0-, -NH-
, -N{alk)~-, -N{COCHs;}~, =-8-, -80-, -80;~, -CO-
or -CONH- group, each optionally substituted on
the cyclic portion with one or two substituents
sither identical or different selected from:

v & hydrogen atom or a halogen atom,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,

thio, alkylthio, haloalkyithio,
hydroxyl, oyano, acyl, amino,
monoalkylamino or dialkylamino, acid,

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

QxO, or

v an =80,R’, -COR', -COR’, =~0OCOR", -~
CONR'R'’, -NR'COR'’' or -NR’SCR’’ groun,
whersin R’ and R'’ szch  represent

independently of each other a hydrogen
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optionallysubstitutedwithoneOrtwo substituents, either
identical or different, such as a halogen atom, an alkoxy

or acyl group, or a cycloalkykgaryl 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 phepyk, substitated jn tke ortho-positiop with: »
a heterocycle preferably a Nrcycloalkyl, sugh as a

QIQ'% éngrxgléo%pig%Qror pymd:.ﬁ%!%%%@d in the ortho

position with § alkyl group; such %%gig]%lpyl I
" more pref err oun sahethe comgou 1d% Er with a

formula ()f) W é’relrFJ @T?e sresents a bond ora sa%ratgg
or unSATUFAER tineRF Or bran@ﬁe% d?ocarbo?]t% c?,m one
compfising L HBECANBRAf o ptiSRany Subatitied ="
with offé 8t o aIR?‘F‘@ro&ps 8‘?58Iy id&Rtical, 3 3+
preferabiyea'Bond ot ‘& H§itrocatbom ¢Rain corﬁpﬁéﬁg G
carbontatsms, LRRESH Jn=0-G 2 ¥épres@ints- Agroup! $5%%' -
wherein-¥is arfitegéfcompiisedhetvidEn 1 it 2
preferablymhds thevalietsR Yirebresentsan alkoxyor with
groupasuch:gs methoxy préferably in the ortho position
relatively tedr3o3 MR 2utaptesents=a hydregen qirhadogen are
atom. such.as: chloripesan bromine;<akan:alkyl group,
sch.as-methy, preferablyin thesmelaspesition relativelykted,
t0:R3,.:R3 represemisan acid-or aster group, 26Brising 1-4
represents an aryl groun, such.as a;phenyl, preferably or  two
substityted.in the meta. ok parg.position with: 50 a

halogen atom or a alkoxy, haloalkoxy, or -XR

G, repraegents

)
\\)LG/ N -
lE or G group wherein:
R W

¢ R represents a hydrogen atom, an alkyl,
haloalkyl group or & prodrug radical such as
a carbamate, acetyl, dialkylaminomethyl, or -
CH,~0~-C0-21k,

e & Trepresents a bond or a gaturated or
vnsaturated, linear or branched hydrocarbon
chain compriging 1-4 carbon atoms, optionally
substituted with one or two alkyl groups,
preferably identical, and

s W represents an oxygen, sulphur atom or NH-,
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group, wherein X represents -0- and R represents an
arylalkyl, cycloalkyl or aryl group, each optionally
substituted with one or two substituents, either identical

or different, such 10as a halogen atom, an alkoxy or acyl
group, or a cycloalkyl, aryl or arlyalkyl group, each
optionallysubstitutedwithoneortwo substituents, either
identical Or different, such as an acyl group, and 15 B
ﬂeQEQS%Qt%:&@@FVL@é@upaap_referablyfaz@henylgach represent
§U§3c%‘i£%‘t§9l@:§é§ arthQ QO%'J*%MH] a-heterocyglegen atonm,
aprefer@lgjlzy a N-cycloalkyl; such as aupineriding grauRy1tnio,
zagoa& 105 SUbstituted in the Ortho; pesition with-an-alkyko,
Y quo%l{ §ucat1}gsla mq;hyo Sl glfygu‘?referred

mou dsare rouedlnTaI Laical of
B RS Hithxy: i% 34 methoxy- ph§ tgf)a?kl\l (12?3 &égglni

%%g’gﬁ%ﬁg?;llﬁazigggaiﬁsonyleggﬁéﬂ enzpogl% acid .

Bhﬁﬁﬁhﬁ@lﬁ%{hwyzﬁnme(fﬁlﬁéﬁaﬁﬁ“—fmdﬁhenyl) N-(4-tri
RuErBRETERy Pheriyl) hytiaziRoeamony - ngﬁﬁ}lf Shehzo "

W&CIdIhyéWGCfﬂ@ﬂH@S3 either identical or ~different,
5ebroma-Z-methoxy-4-[N-(3-methoxy-benzy1)-N-(2-
piperidind-yk-phemyb<hydrazinecibadoethyiibenzoic

acid hydsochloride aikoxy. alkylthic, haloalkoxy,
7--[N-(4-benzytaxy-pheny 1)=Na(2:piperidind-y|-phrenyl)hyino,
drazinocarhena¥imethydi-5-kromo: 2rriethoxy enzoic

acid hydgochlorigle & | -cor', -co.r’, -OCOR', ~CONR'R", -
5-bromo-4-{N-[4-£4-flupra-phenaxy)-phenyl]-M:£2=in 2’ and
piperidin-l-yl-phepyD:zhydrazinacarbanylpethyl:2y of each
methoxy-benzoic acid bydrochlonde 6 an aikyl, haloalkyl
5-br000-2-methoxy-4-{ [aa@ -methxy-phenyl)sethyl]-N-

2- plperldln-F-’X?oxiflerw%)l Ydraziposcathonylmethyl):8nz . oup

oic acid hydaroclaﬁ oride n
5-bromo-2-iethox %TW?& 1msmp uécey?l) ng mfn e

0X

methyl-6-pig&ritii-1-Y T-Phe n)}’?ah azmocar ohylmethyll ~
-benzoic acifhydrOLRIGHTE - .
Methyl5-Brofte SF-het iy 4N (4= %&Wc}xf phéty fi\?mlp

represents -0-, -NH-, -N {Alk me
S, -50—, 50—, -G~ or —~CONH-, each
substituted on the ayxyl portion with one or
two subgtituents, eitherxr identical or
different, sgelected from:
v & hydrogen atom or a halogen atom, _
v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thic, alkythio, haloalkylthie, hydroxyl,

cyano, acyl, amino, monealkylaminoe or
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(2-methyl-8-piperidin-l-yl-PhenYI)-hydrazino- carbony
methv13-benzoate 7 7a 8

- 5-bromo-2-methoxy-4-[N-(4-rdethoxy-benzy1)-N-(2-

piperidin-l-yl-phenyl)-hYdrazinocarbonylmethyllbenzoic

-acid hydrochloride 9

5-bromo-4-[N-(4-cyclohexyl-phenYI)-N-(2-piperid-
yl-phenyl)-hydrazinocarbonylmethyll-2-methoxybenzoic
acid hydrochloride=zl@ylanino, acid, sster, amide, mono-
5-bromo-2-methoxyd4-[NK2iavetieY E8-oiperdin-I-yl-pheny
[)-Nu(4-trifluoromethoxet-phenyddsdrazigo-sarbonyimeth -
yll-benzoic acid hydroehlorider2&% + or -wR'S0,R’ ' group,
5-promo-2-methgxy%ﬁ[m-(%me&haxyﬁbipheaybA-Yiéﬁ\&(ﬁent
-piperidin-I-yl-nhepyd):hydrazinogarhanyl-methYll: hydrogen
benzoic acid hydé@&mor%e ;ﬁ{yl, halecalkyl group, and n
5-bromo-4-[N-(4-gyclohexyloxy-pheny))-N-(2-
piperidinil-yl-phenyl)-hydrazinpGarbon¥Imethyllas,, wnereis
methoxy-bexnzmcr%gle hydfgghlgﬂgg 13 (B1k) -, —N{COCH,) -
5-bromo-2-mé:tﬁ)ox37-éf}ﬁ\”l-(4-Bhenox3'ézpﬁen¥6-N’- - ” h
piperidin-l-yf’-]?)henwsl “hydrazifocarbonylmethy1]- Bnzoic -
ackihydroc?ﬁ&ﬁﬂ%éﬁ v~ substituted on the - heterocycle
5-bromo-4-ERFF4 - Ehfdto2BRerioxyfpRER-RIEE" sither
piperidin-1-yRpreri}-Ifd Shocaony fhethy o o
methoxy-benzbicaéitthyerdchiofide 15 hatogen atou,

v an alkyl, haloalkyl, alkoxy, haloalkoxy,

thio, alkylthiao, haloalkylthio,
hydroxyl; cyano, acyl, amino,
monoalkylamine or dialkylamino, acid,

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

v an -80R', ~COR', -CO.R’, -OCOR', -
CONR'R"’, -NR'COR’'" or -NR'E80;R’‘ group,
wherein R’ and R’ gach represant

independently of each other a hydrogen
atom, an alkyl, halealkyl group, and n

hag the value 1 ©r 2, or
LI cycloalkyi or -¥-cycloalkyl group, whersin
¥ represents ~O-, -NH-, -N(Alk)-, -N(COCH:-,
-8,  =80-, =50y, -0~ or —CONH~, each
optionally substituted on the cyclic porticn
with oneé or two substituents, gither
identical or diffsrent, selected from a
nydrogen atom, a halogen atom, an alkyl,
haloalkyl, alkoxy, halcocalkoxy, thio,
alkylthie, haloalkylthio, hydroxyl, ayano,
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4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-methy1-6-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl}-2-

-benzoic acid hydrochloride 18
5-bromo-4-{N-[4-(4-fluoro-phenoxy)-phenyl]-N-(2-,
methyl-6-piperidin-l-yl-pheny1)-hydrazino-carbonY1-
methyll-2-methoxy-benzoic acid hydrochloride
Methyl5-Bromo-4-1N-[4-(4-fluoro-phenoxy)-phenyl]-N-
(8-methyl-Gpiperidirieyl-phenylitiydiazino=caiscayl-aranc,
thyll-2-methexy-benzeateanide, mono~ or di-alkylamide ox
4-[N-(4-benzy-pheny))-N{2-piperidin-1-yl-phenyl)
Rydrazinacatbenyimerhydl-5;breme-2-raethoxy-benzoic
aCid hy&!{gﬁﬂg{@? 1@@ lZelgortho pesition with a N-
4- [N (‘J}QE%QR he&‘%@l}g\l @d&”%@'%%péﬁlf@hﬁéﬁyﬁl with a
hydrazchgrboeylngggpyllog ehlaRa-2- @@ﬁ@@m&wzwen one
acid h droch orlde Cvents tics

4-[N- (d acet -b|p enji 4- é) N-(2- plgerfqdlgn é JPhert‘)érR h
ydrazmocar]bony me?thl c loro-2- gnq X enzoggc

acid hjdféchlonae 120" Koxy, - hE o

4-[N-(X12a6ERy |-FipHEy TR -N-(2-pipeFidin-1-Viphenyl)
-hydra¥ifecarbonyfiietiyt1:5-cioro-25HetRbxy- 8% mup
acid hydfdenloride 99 21
5-bromet2omrethoxasNH(S-shendRy k- pHeAFNEE™ oF wieh
piperidin-kykphenyl)daydrazinocaronylmethY11-
benrzoieacidinydrochiorider2@unds  are  the compounds  of
5tbrama-2-methexyi4:[N-(4-phenylsulfanyl1)-phenyll-N-(2
piperidird=sp=pheny)ehydrazinocarbomdrietivyll-beszoicated,
acidhydroehlpridenec hnydrccarbon chain comprising 1-4
4=IN+(4-bepzenesyltanylphenyl)sNi@2-piperidin:|-¥de or two
phenyl)fydrazinocarbanylmethylia-hromo-2-methoxy -
bSP%PAQa%‘ﬂd Q%Qcﬁzmgrigengérocarbon chain comprising one
or two carbon atoms,

O

l
—
3
I
E)
=

|

Gy reprssentg a
' H wherein n 1is &n

integsr comprised between 1 and 4 and m is an integer
having the value 1 ox 2, preferably n has the wvalue 1

or 2,

R; rapregents an alkoxXy group, such - as methoxy,
preferably in the ortho position relatively ©o Ra,

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

preferably in the meta pogsition _relatively to Ra,
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4-[N-(4-benzenesulfinyl-pheny1)-N-(2-piperidin-l-Y1- cc
phenyl)-hydrazinocarbonylmethy11-5-hromo-2-methoxY-
ben o'c acid hydrochloride 253
2-methoxy-4-PE)-2-[N-(4-methoxy-phenYI)-N-(2-
methyl-6-piperidin-1-yl-phenyl)chYdrazinocarhonY11-
vinyl}-benzoic acid hydrochloride 26
5-bromo-2-methoxy-4-{(E)-2-[N-(4-methoxy-phenY1)-N-(
ety Es6ipiperidiitF-\ApRenT1 Fhydrazino-carbonyllevi
nytddenzoic acichydreetierigecpras & phenyl, preferably
4efM+(%=benzyl-pheny1]-N-(2-methy1-6-piperidin-Iryl-phen
y1)-hydeazinocarbeayimethyHis=hromb-2-methoxy-benzoi

c acid hydreahlosigle: 28:0m or an alkyl, haloalkyl, cyano,
5-bromo-2-methoxy#-(N= (4 -methexYrbiphea¥}4-¥ijuN- or
(2-methyl-6:pipefidiRzlnyl-phemst)-hydragziresaonyl-meti-,
hm11-benzojc.acid hydioehlaride 30.s-, -so-, -s0.-, -co-
4-[N- (acety@ﬂinqzd@s@thyl)jm@nyll Nif2-raethydsbecents  an
piperidin-Il-yl J%’/ enyl) hy&;@gg&gggnbogylrgghwg;@p cach
bromo-2- methoxx §n20|c gqungrgch]qrgge 3l. ouw two

5-bromo-4-tN-(4-cyano-phenyh)-N-(2 6~ sic |
piberidin-I-yT-| ﬁ(%eny‘f)eﬁ%/yr fllr%)lcarbodé} meth YOr HiEezent

methoxyché&hZoic acid hyarogﬁ?orlde SN Oxylk ilj{yl
4-[N-(4,-acdtgtBibheny A7) - K2 mietHy 16770 =™
piperidin-l-yRpHeny Ty iydrazintcatboty metﬁﬁ?ﬁ% meneT oF
hromo-2-méthsxBénzofc SE/Fhydrochibride=30 9%+ -
335-bromo-REéfFoxy A-[NE4 SR80Sy DnetfyEsin R and
biphenyl-4-yRE)-N(2- BeetfPEB- plpeAafidsphety BERY AT =B+
azinocarbonylmettndebenroic agid Rydréchlsrige! The 9rour.
object of thexpesentinvention is dlsethe pharmaceutical
compositions comprisinigrat leastvdne arylalkyl group or
compoundoffersla(t), assosiatedwitha Sn-cycloalkyl, each
phalLuaceuiically.acceptabite excipient. with cne or two
aubsticuants, sither identical or different,
such as & halocgen atom, an alkoxy, alkyl,
haloalkyl, cyano, acyl, aminc, mencalkylamine

or dialkylamino, acid, ester, amide, mono- or

di~alkylamide group, or an -B0.Rr', -OCOR', -
NR'COR' T, or -NR'SC;R'‘’ group, wherein R’and
R'’ each vrepresent independently of each

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

B represents an aryl group, preferably a phenvl,
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The pharmdceutical compositions according to the

invention may be compositions which may be

administered into the organi§|4n via any administration

route. In an 10 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,
endotraChé&P?ﬁf%@ﬁanntFﬁlee RfeTiRal RFARGEcUlaF® @
15 |ntravas*ﬁﬂa’f”oi%l’ﬁﬂr?geélfﬁ%af"}bb}éhf‘na%n‘fé’lii?éryl such
rectal, respiratoyys sublcutanaeus 2iarfEcutaneous or
vaginal admihistiations Itis gereralyadvaritagess to =0 *n
formulate sucly pharmaceutitakeompesitions as a single
dese sEach gase then comprisesa predetémminedpounds  of
amaeuni 20 oftha-active ingredient, associated with the
¥ehicle, suitable exeipients and/es adjuvantsycalcutated:ted,
in grder to. obtain agiver dherapestic effect. Asm@Rising 1-4
example.of asingle dose which-may:be-administered via cuo
amko@l Joute, mﬁga tiqn.may be.made of tablets, gelatin 25

Cajg%ara 2ran es pOWde MQ£QE§OM@@S thrnprlc:z,ng 1
SUSpensions As an example of single dose which may

be admlnlstered0 vid a topical route (notably for local
treatment of external genital and nerianal warts), mention
may be made of ovules, gels, creams, lotions, 30

solutions and atehg ﬂcﬁheasultable formulations for

tfie §31&EtEd doSageforms are known arid described for
‘example in Remingion, Fhe Seience and Rracticeof ¢ and n
Phag@;la%%ég%m edjtion, 1995, Mack Rublishing Company nas
atrl1 ma¥t q_reforg be easily 5 prepared by one skilled in

the art It is Known that dosage varies from one individual

o the other, depending_on the ng%r‘gpand Jhe, intensity.of oy,
the di sepase fhe se ecteé admlnlstratlon route the 10

WEGH theadB, Bid cif’ﬁe SeRofthe p patie nt accord]ﬁg?

the effeiRRFdTsades ¥aliibe de’ferr?wlr?e accoralngglmhh js
tFESE Parare e ey the Sp&Bidlidtin hishater ASan~
|rﬂieé%ﬁ%"~ﬁhé’éfFé@thé%@8@é§1ﬁi“af?éﬁ@]e"6é¥w%en %L

aRd 500 figrdaily: 15 The bbféEEOf e Bresent invention

is also the use of the compounds of formula (I) for
treatisgrerpreventingan infastiors by thes papifirha PReS 20y
peefesably iachumans. 20 The object of the present -
invertiandswalse the wse ofdthercompaounds of formula (1)

for inhikitingthe:replicationrof the-papillomavirus byloalkoxy,
inhibiting. the.formation efthe:Elfz2 protein-eomplexr@5esents
The object of the present.igventien i8durthaethe #se ofents an
the corgp?yggg,gf formyglfogiﬁgr preparing-a:drugroup,  each
intended for treating or preventing infection by the

papilloma virus, preferably in humans. 30 The object of

the present invention is in particular the use of

compounds of formula (I) for preparing a drug intended

for treating or preventing infection by a low risk papilloma
virus, such as HPV6, HPV7, HPV11,
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32 HPV13, H5V32, HPV34, HPV40, HPV42, HPVA43,
HPV44, HPV53, HPV54, HPV55, HPV57, HPV5S,

HPV74, HPV91. The object afsthe present invention is in
particular 5 the use of compounds of formula (I) for
preparing a drug intended for treating or preventing an
infection by HPV6 and/or HPV11. Thus, the object of the
present invention is also the use of compounds of
formula{})-fon preparing: aidrugdntended for treatingpor  two
prevepting lesions and diseasesrassaciated dwitherent, such
infectigns, by:the papillomavirus:. 15 The objectafithe or
present inventon.is in paricularthe yse: obeompaRds ofack
formulg (b for; preparingsa;drug intengad. for tgating.and cuwo
preventing anogenital wais, sich-as Acwpingtedrent, such
condylomas and plane condylomas, layngeal,
conjupetive o réﬂaccc@:lt apillomas 20 and other gpithglial. .,
lesions such as respiratory recurrent papillomatoses and
iAtraRpithelial neopiasias of low grade and of high grade,
BoWanGRIFPEhIIBsEs, WATTS (veffuca @tfégriaé,%/grr{l ca .
plantaris® mFRT&EHA WA, Surfade wanS verrica ffandsy” 2
25 epidermB8ySaLia verfiforie YcarchGHTago i > =uen
particular afégeritacsaréromadand ™4l fie lesions
which are asseeiated s#ith the papPloma viRgs THe objédt 2@
of the preseritinvention issircparticalar30xthe use of
compounrds of f6rmuda (Ydforpreparingea drivgy intemdenis of
festreatingror preventing anogenital warts, such as
asuminated.condylomas and planetcondyfomas,insaturated,
laryRgeal sconjunclive orpiiccahpapillemas ard@thering 1-4
QF&U%%E@'J@@&Qﬂ&o%ﬂ@hxﬁs1F§S§lrla$er~g/c{%5emckﬁrfenbne or two
papillomatoses anddowdradeinia:epithelial 33

oplasias.and all the lesionswhich-are associatedwithing 1

the papilloma yirls. The compounds, objects of the
present invention, maybe 5 prepared according to the
various synthesis rout@s described hereafter. The
compounds wheremiwi represgnts theNM™ radical
as defined H

wherein n 1is an integer comprised beatween 1 and 4,

preferably n has the value 1,

R; represents an  alkoxy group, guch as methoxy,
preferably in the orthe position relatively to R,
R: represents a nvdrogsen or halogen ateom, such as
chlorine or bromine, or an alkyl group, such as methyl,
preferably inr the meta position relatively to Rs,

Ry represents an acid or sster group,
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20

H earlier may be prepared in the following way. When W
represents an oxygen atom, ester precursors of
compounds of formula (I) arexebtained from ,
intermediates of the following formulae (1) and (I):
CO2P HO G R2(RP In formula (1), A, D and Gl, are as
defined earlier. In formula (1), PI, R2 and G, are as
defined earlier and P represents a group protecting an
acid function, such as a linear or branched (01-C4)alkyl,
in this.case,peptide couplingis.garrieshent bgtween gheny,
99&89 (a0d. (1) for: gxampleqin the.presence,efi« ion
Clin a basic and apolar medium, in order 34 The
compound {dv) may alsq be ohtained injthe following . -xr
way. The comnc ound( )|s transforme%lnto he: L epresents
correscioonﬁin% acid ghlorldgf oﬁ%rmula (VQ by the action
of thioHy! ERtbITdE o exampl n wlﬁerelﬁXP %?Z,PG
and Poﬁr‘e‘%aa%‘flneof%%srrér 74 whith-are réActed oA the
compdtfieffie"Next J&Eﬁfot“e%@tfbtﬁﬁ?*thar doZPGroup ?uc
the corpduitd FFofFerfuRd (VW REPetforifigd 6§°“p 2
hydrolysis:virt6rdey to obtih ther cofpsantydf férmdta (1)°°*"
1(3 0)whévei W représeritscap’oxydgeiiatonfahd RFis  ©¥°
as definedwarlien)s15 4f necessary; theicompddndiont . such
formulas (I):obtathegkupon seimpletion of the deprotection
stepeprelsedthecompdund.of farmdlar (bl isireaeted with
Lawessonisineagent, s thatéhe esmpoundofformulaich =
(V1) mayheobtained- O which, aftes hiydrolysisch as =
corresponds to.the;case whend represents a sulfur
atom in formula (). Lawasson sreagent; may, far exampleixyl
be [2,4:big(4- methyphemyi)l;
3- dlthla 2,4-diphosphetane-2,4- 25 disulfide (Lawesson

e.% al Bl’rﬂéréoglecﬂtglfm gelgmgoun%’s8ztg2a%)0uped in Table I:

each -



35 In the case when G1 represents a bond, the
compounds of formula (II) may be obtained from
compounds of formula (VII): ¥{IDF 5 wherein B is as
defined earlisr. The compounds of formula (VII) are
submitted to an aromatic nucleophilic substitution, in a
basic and  polar medium in the presence of
compounds (VIII) of 10 formula: (A NH, C.) (Viii) wherein
A is as def.ined earlier and«Blerepresents a bond, and

compoyngs.of fermuila-X)vare-abtained: hegy15-wherein
A and,13are-as;idefined garien Inhe-case-whenGsrecbyl] -
represents a. hydracarbon,chain as defined in formula (1),

the compoung g 8{9}9'6&%} Is.reacted; a; fepresents-a1) -x-
halog{en ato Eun Jer b %{S{ %ngygglq{vgggg&gg%mgla

Con1£@%9y1? ornuja %ydgéchlormde

enzelc
3 | 5-brome-2-methoxy-4~ [N- {(3-methoxy~benzyl) ~N- (2~
piperidinl—yl—ph@nyl)mhydrazinocarbonylmethyl]v

benzoic agid hydrochleoride

& | e N-l4-benzyloxy-phenyl) -N- (2-piperidin-i-yli-
phenyl}hydrazinocarbonylmethyl] -5-browo-2- methoxy-

benzeoic acid hydrochloride

5 | 5-bromo-4-{N-[4~{4~fluoro-phenoxy) -phenyl] N~ (2-
piperidin-l—ylmpbenvl}—hydrazinocarbonylmethyl}m2w
methoxy~-henzeic acid hydrochloride

6 | s—-bromo-2-methoxy-4-{N-[2~ (4-methoxy-phenyl)-ethyl]~
N-2-piperidin-i-yl-phenyl) ~hydrazino-
carbonylmethyl}-benzoic acid hydrochleoride

7 | 5-bromo-2-methoxy-4- [N- (¢-methoxy~phenyl) -N- (2-
methvl-6-piperidin-l-yl-phenyl}-hydrazino-
carponylimethyll-benzoic acid hydrochleoride

7a | Methyl 5wbromo—2mmethoxy—4m[N%(é—methoxywphenyl};AF
(2-methyl-6-piperidin-l-yl-phenyl)~hydrazino-
carbonylmethyll -benzoate

8 | 5-bromo-2-methoxy-4~ [N-{4-methoxy-benzyl) K- (2~
piperidin—l—yl«phenyl)«hydrazinocarbonylmethyl]m
benzoic acid hydrochloride

9 | B-bromo-2- [N- (4-cyclohexyl~phenyl) ~FN- (2~piperidin-1-
y1-phenyl) -bydrazinocarbonylmethyl] -2-methoxy-

benzoic acid hydrochloride

10 | S-bromo—2-methoxy~4~ [N-{2-methyl-é-piperidin-1-yl-
phenyl) -N- (4~trifluoromethoxy-phenyl) ~hydrazine-

carbeonylmethyl] -benzoic acid hydrechloride




wherein A, P and Ga are as defined earlier; The
compounds of formulae (IX) and (XII) are put into 5 the

pre
red

sence of sodium nitrite in gn acid medium and then
uced by a hydride, for example lithium aluminium

hydride (J Ore. Chem. 1953, 28, 971, 47 Org. Chem.
1954, 19, 1157, and J Am. Chem. Soc. 1952, 74, 3192)
in order to obtain the compounds of formula (II) 10 as

(Il

defined.earlien. n.the.case when 192:18pKesantsA 1 -<-y1) -§-
hydrogen.Qr.braming atom,.the compounds of foraulae cry 1] -

Tﬂ;%xé%qcogt@g@e&aggg@gqgcig methods of the

0134

atom e1clorhn &U SS ofeflarmu

roape

Tere %.‘ %5’ Med Enen. 19598, 41, 2e b QLG (o

the ca q Ri re resents chl

EZIHOC&

Y may be ogtal Q%J by ;o

-met oo - zgic acid

reac Ill%bullulyl \,IllUlluc LLL all aClu IIIUUIUIII VVIlII d

ptécuts

(VII)| RVARY, N P L
compeitids bracofpEanee bt

FOFforaR NS PThe ESRpEUnaa tormiulae

and

tafifed 25-according-to——
kind WA frethods bﬁo&@a@ﬂ@@ﬁﬂ@e@%@@%ﬂyéé@égﬁm@ (2~

cosilyrunterstoddobyrone-Skiffed-imtre dreny hmehey 1} -2-

preferiechcaseowhen B ds @ phenyksubstitisted with a

pipetiding, compotinds offesmela (hraaylber302prepareds-
according todhe followingnsynthesisraute:a 3k therease-2 -
when Glrepresents a hongd,:gompounadsef formula (11)

may lbe ghfained from compounds offormula (X9 k- (2-
(XIV é\é{hﬁf%n &%J%&%dﬁfmegn%am Tﬁ%@@@ﬁ@%@%mylm
of for mw%ﬁ%‘@ re.submitted tQ an.aromatic, auclophilio

bj%uas I[%EggllrISan:%?ﬁlg an?l\?p?éar {4—fluoro-phenoxy) -phenyl] ~N-

(Z~umethyl-6- ~piperidin-i-yl-phenyl)-hydrazino-
| carkonyl-methyl}-2-methoxy~benzoate

20

17 | 4- [N- (4-benzyl-phenyl) -8~ {2-piperidin-1-yl-phenyl)
hydrazinccarbonyimethyl] -5-bromo-2-methoxy-benzolc
acid hydrochloride

18 | 4- [N- {4-bromo-phenyl) -N- (2-piperidin-1-yl-phenyl)
hydrazinocarbonyimethyl] -8-chloro~2-methoxy-benzoic
acid hydrochloride

19 | 4~ [N-{3'-acetyl-biphenyl-4-vyl)-N-{Z-piperidin-1-yl-
phenvl) ~hydrazinocarbonylmethyl] ~3—-chloro-2-methoxy-
benzolic acid hydrochloride
4 [N- (4 ~acetyl-biphenyl-d—yl)-N- (2-piperidin-l-yl-

phenyl) ~hydrazinocarbonylmethyll ~5-chloro-2-methoxy-

benzoic acid hydrochloride




10 medium in the presence of compounds (VIII), and

com
whe
com
and

pounds of formula (XV) are obtained: 12.5 (XA)

rein A and 1<5 are as deg@ed earlier. 15 The
pounds of formula chloride in a polar medium 838)
then reacted with a dibromopentane in a basic (XV)

are reduced by tin (Tet. Lett. 1984, 25 (8),
dibromoalkane, for example apolar medium (Bicorg.

Med.

‘Com1p0 I’](]S Q I?ﬂ%rFUIa )%VI N—— b_&} noxyrelgh@n%g |§S
are dS e earll

hydro%greﬁ%ﬁ%han?’ as d”enﬁ"né oarzrﬁﬁ a( \é/i»me@lyla}_

Chem. Lett. 1996, 6 (5) , 563) leading to the 20

In t ase W resents

U\JIII

pres

eae?eektjﬁdeﬂaaswaﬂd——————
polat SoRBTROAS Tt B comotie OF Tt ig?l‘rfﬂ“é’”“ﬂf“
compbUEs afsymola (R End eV AT Bre

SR S AS AT B lors

T oOT TOTTIraTa /\ IO |

-
gifcsadiimbiittied v aniacid medium-andthen—

redu
hydr
asd

Py ahydrige: forfoxaimple ithium15 adpfintdae -1 -v1-
gdednvorderto obtainthe compourids of formua-(HEhoxy -
cfined eadiera Imthesparteutar case when A

repre
com

to thefollowing synithesis Jewie; he compound of

gents a sthstitutediphenyland. @) isia hepdydhedin-1-yl- =
DoLNgs affermula. ()20 mayberrepared accardiBghoxy -

gy

Jgiéggggf;Lgiﬁ?gfmz—fN—(émmethoxywphenyl)—N—{Z—
methyl-6-piperidin-l-yl-phenyl)-hydrazinocarbonyl]-
vinyl}-benzoic acid hydrochloride

26

S-bromo-3-~methoxy-&—{ (B} =2 [N- (4-methoxy-phenyl) -N-
(2-methyl-6-piperidin-i-yl-phenyl)-hydrazino-
carbonyl] =vinyl}-benzoic acid hydrochloride

e

4w [N~ {4-benzyl-phenyl] ~-N-{2Z-methyl-&~piperidin-l-yli-
phenyl) ~hydrazinocarbonylmethyl] -S-brome-2-methoxy-

benzoic acld hydrochloride

28

5-bromo-2-~methoxy-4— [N- {4 -methoxy-biphenyl-4¢-y1) ~N-
(2-methyl-6-piperidin-1-yl-phenyl) -hydrazinc-

carbonyl-methvl) -benzoie acid hydrochloride

30

- [N~ (acetylamino-methyl) ~phenyl] -N-{2-methyl-6~
piperidin-l-yl-phenyl) ~hydrazinogarbonyimethyl] -5-

bremo-z-methoxy-benzoic acid hydrochloride

31

5-bromo-4~ [N- (4~-cyano-phenyl) -N- {2-methyl-6-
piperidin-l-yl-phenyl}-hydrazinocarbonylmethyl]l-2-

methoxy~benzoic acid hydrochloride

3z

4— [N~ {47 ~acetyl-biphenyl-4-y1) -N- (2-methyl-6-

piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl]-5-

| bromo-2-methoxy-bengolic acid hydrochloride
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39 (Mg wherein B, G, RI, R2 and P are as defined earlier
and Y represents a halogen such as bromine or iodine or
a triflate group, under basic egnditions for coupling to 5
palladium, with a compound of formula (XX): (KX)
wherein C represents an aryl or a heterocycle substituted
in various ways, leading to the compound (XXI) of
formula:  Next, the compound (XXI) is reacted under

Dasic saponification,conditions in-ardertajeaddo the 15

compound of.ggneral formula ()1 “Ehg;gampaunds,: -

Wthegﬁﬂe%%{SBf %gyﬁaégaex radicalas defined earlier may
Ire 0]

be aréd i t
¢ ] OJ}%‘E ovlvlng way. The compounds of

formuia \./\3 or-(Xty-as-described 5 earfierare reacted

with a C(_)mpourl_d of formula RI ROPOOD wherein PG,
Rz, GHfE P &fe ds"Gefified drliet, Sither directly in the whe
presEe i tfbhGSHEAR for 1D eXaMiple dity Prior=>=" ™
trarvsforatiof of 6AETGHthe pfetursofs fifo Earbamsyt™  *
phigridesAnid: el fimabhyelrolysis tien aried. out.  The
compound (XXIl) may be obtained from the compound
ThEXXH) offormulesl  compositions according  to  the
invention may be compositicns which may be administered
into the organism via any administcration route. In an
nen-sxhaustive way, the administration woute of the
pharmacertical compositions according to the invention

may be topical, enteral ox parsnteral, preferably a

buceal, copjunctive, cutaneQus, endotracheal,
intradermal, intra-epidermal intramuscular,
intravascular, laryngeal, nasal, ophthalmic, oral,

rectal, regpiratory, sub-cutaneous, Lranscutansous or
vaginal administration. It is generally advantagecous to
formulate such pharmaceutical compositionsg as a single
dose. Each dose then comprises a predetermined amount
of the active ingredient, associated with the wveahicle,
suitable excipients and/or adjuvanﬁs, caleulated in
order to obtain a given therapeutic effect. As an
exampla of a single dose which may be adminigtered via
an oral roube, mention may be made of tablets, gelatin
capsules, granules, powders and oral solutions or
suepensions. As an example of single dese which may be
administered via a topical route (notably for local
treatment of external genital and perisnal warts),
mention may be made of ovules, gels, creams, lotionsg,

solutions and patches.
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RI P1 Br R2 wherein R1, R2, G and P are as defined

earlier, by reacting the compound (XXIII) in the

presence of hexamethylenetettamine (HMTA) in an

apolar solvent 20 followed by acid treatment. The
compounds whered G2 represents the radical as defined
earlie may also be prepared in the following way. 4)

When W represents an oxygen atom, the ester

precursord of thercolmpourrds of formulalfyaré dbtaied orms
fsom theuiollowiingsintermediates of formulae (MVpamd The
A8 D¢ RI=eH - bk EKXIY) & inctormuta, (XXIV), AjiDiand Gg9s,
as defined eadier. Informula(Md), Rl; R2andGareassasity
defiped earlierandR represents.agroup protecting an

acid function, such as a linear or branched 0,-G2 alkyl.

10 In this case, the Gompound,(V)LiSAeACtedLon i,  sua1 to
&%mp%fgg ($XIV)dn.an qcid mediumdngedertojeadto ¢ o

hlgcognge%lég, OthgrmUI?eg\Qd ag’mn}nlstral\Llcm route, the

welght, the age, and the sex of the patient;
accordingly the effective dosages shnuld be determined
according to these parameters by the specialist in this
matter, As an indication, the effective dosages may
range between 1 and 500 wg daily.

The object of the present invention is aliso the use of
the compounds of formula {I) for treating or preventing
an infection by the papilloma virus, preferably in

humans.

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

formation of the EL/E2 protein complex.

The object of the prasent inventicn is further the use
of the compounds of formula (I} for preparing a drug
intendsd for treating or praventing infection by the

papilioma wvirus, preferably in humans.

The cbjsct of the pressnt ilavention is 1n particular
the upe of compounds cof formula (I} for preparing a
drug intended for treating or preventing infection by a
low risk papilloma wvirus, such as HPV6, HPV7, HPVLL,
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35

R2 (IV) Next, deproteotion of the -CO,P group of the
pompound 15 of formula (1V) is performed by hydrolysis,
in order to obtain the compaind of formula (I): wR3 RI
NG 14 wherein W represents an oxygen atom and Rs is
as defined earlier. 20 In the preferred case, when B is a
phenyl substituted with a piperidine and when Gl
represents a bond, the compounds of formula (XXIV)
#Ray be;phiaingehfiom ceompoundsof formala (X1V): F2953,
AR 02Nve, (XWa-whereln Rbris-as defined ea e The
compom_mds of formula (XIV) are submitted to an 5
Aromatic nucleophilic, substitutinn.a polae medipmdncutar
tthee erse@seglcecof cg&&er&pl Bog:hydrazing; ang thgaring a
compounds of fngprmulgh(axxvg are obtained: (XXV)insect:
WHEre RS Gs'défined earlier e e
by HPVE and/or HPVLL.
Thus, the obiect of the present invention is alsoc the
wee of compounds of formula (1) fox preparing a drug
intended for ‘treating or preventing lesions and
diseases associated with infections by the papilloma

virus.

The obiect of the present invention is in particular
the use of compounds of formula (I} for preparing a
drug intended for treating and preventing ancgenital
warts, guch a8 acuminated condylonas and plane
condylomas, larvngsal, condunctive or buccal papiliomas
and other epithelial lesions such as resplratory
recurrent papillomatoses and intra-epithelial
necplasias of low grade and of high grade, bowenoid
papulosag, warts (verruce vulgaris, verruca plantaris,
myrmecia wart, surface warts, vaerrica plana..)
epidermodysplasia verruciformis, Carcinomas, in
particular arogenital carcinomas, and all the lesions

which are asesociated with the papilloma virus.

The object of the present invention is in particular
the use of cowpounds of formula {I) for preparing a
drug intended for treating or preventing anogenital
warts, such ag acuminated condylomas and plane
condylomas, laryngeal, conjunctive or buccal papiilomas
and other epithelial lesions, gsuch as resplratory

recurrent papillomatoses and low grade intra-spithelial
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The compound of foihrula (XXV) is put into of manganese
oxide (Org. Letters, 2006, 3, then submitted to an
11-arylation reaction the contpounds of formula (XXVI):

R5 C12.N 0\ (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
heomeavalerykehloride, in-a hasic-and d@pclar prediarzcandt=d
then cyelized:im a-hasic-and polar medium such as by
sodium hydride in dimethylformamide and finally 43
QCKIfwherein A and As arenas gefined earlief: iHie may be
8?&%8& chl tl‘@c?&@é%@ inventign is,alsg.the 5sWHhesis routes
@term%@ lates corresponding to the compounds grouped

in the Table (. Table Il 1

Nh%4 methox Xy- &e%l}j N-(2-piperidin-I-yl-phenyl) - |

ﬁy comﬁnaun
N-(2-p|per|d|n-I-yI-phenyILNﬁ\trlﬂuoromethoxyphenyl) h
y&gra&ieﬂﬁ"esentﬂ the radlc:dj. as defined

N-(3- methoxy hénzyl

ﬁﬁaﬁéfmé“ay be pr a?ed I‘R’)em%ml henaXI)

When W represents an oxXygen atom, ester precursors of
compounds of formula {1} ars obtained from

intermediates of the following formulae (II) and (IIT]:

Co,P
0 R1
AN HO G

G N R2 (1)
Tn formula (II}, A, B and G, are as defined earliier.
Tn fermula (IIT), R., Ry, and &, are as defined earlier

and P represents a group protecting an acid function,

such ag a linear or branched (C;-Cyjalkyl.

In this case, peptide coupling is carried ocut between
the compounds (IL) and {ITI; Zfor example in the
presence of EDCI in & basic and apcolar medium in order

to lead to the compound of formula (IV):

@, Y )L'“ N

(V)
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N-(4-bencyloxy-phenyl)-N-(2-piperidin-I-yl-phenyl)- -
hydrazine

N-[4.-(4-fluoro-phenoxy)-phéeryl]-N-(2- plperldln lyi-thenyl
)-hydrazine

N-[2-(4-methoxy-phenyl)-ethyl]-1\7-(2- plperldln -I- yIphenyI
)-hydrizine
N-(4-methoxy-phenyl)-N-(2-methy1-6-piperidin-l-ylphenyl
@hgydﬁa§HM§d {1V} may also be obtained in the following
Ny(4-methoxy-henzyl)-Ni(2-piperidinetytphvengl)- inte - che
Jbydrazing - (4ccyclahexylphenyl)-Ke(2xpiperidin-|lyf- | the
phenyl)shydrazine cnicride for example,
N-(2-methy1-6-piperidjp -I -yl-phenyR-(4-
trifluoromethoxy-phen hjgﬁ zine
N-(4'-methoxy-bipheryl-4: “N- (2 tlperldln l-yl-
phenyl)-hydrazine
Nefd=gyclahexyloxy:pheayh-N=(2- paarerldﬂﬁ:lsgﬁpheﬁytt)ihydland
aging d%é reacted on the compound (II}.
N-(4-phenoxy-phenyl)-N-(2-piperidin-l-yl-oheny1)-
EXd{aZ'&%%%e@%@&h@r%@ﬂ@)&f) Qhﬁ[ﬁ/ |]5N (czl@lrl‘ompound
éngoggdghen¥99 h¥d£§§ggém:d by hydrolyeig, in order to

obtain the compound of formela (I}
(”“& fz”“x,fkg

‘ }\m

wherein W repregents an oxygen atcom and R; is as
defined earlier.

If necessary, the compound of formula (I} obtained upon
completion of the deprotection step OF else the
compound of formula (IV] is reacted with Lawesson’s

reagent, 8o that the compound of formula (VI) may be

©
8
oW\
AN .
G N © R2

(Vh
which, after hydrolysis, corresponds to the case when W

obtained:

represents a sulfur atom in formala {I). Lawesson's
reagent may for example e [2,4-bis (4~
methoxyphenyl)1,3»dithia~2,4—diphosphetane~2,4-
disulfide (Lawesson et al. Bull. Soc. Chim Belg. 1978,
87, 229).



ip

15

20

35

In the case when G; represents a bond,
formuls (IT)
(VIT) :

the compounds of
may - be obtained from compounds of formula

F
{(VIi}
whereln B 1s ag defined earlier.
The compounds of formula (VII) are submitted te an
arcmatic nucleophilic substitution, in a basic and
polar medium in the presence of compounds (VIIT)

/;\—NH
N

of
formula:

(VI

wherein A is as defined earlier and G, represents a

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

NH

{(IX)
wherein A and B are as defined earlisr.
In the cass when (. represents a hydrocarbon chain as

defined in formula (I}, the compound of formula (¥}

18

reacted:

G,X
LX)
wherein A and &, are as defined earvlier and X

repregents a halogsen  atom, under basic and polar

conditicns, with a compound of formula {¥I):

O
(1)

wherein B ids as defined earlier, and compounds of

formala {(XII} are chtained:
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o
! (XI)

wherein &, B and G, are as defined earlier:

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 ewxample lithium
aluminium hydride (J Org. Chem. 1953, 18, 971, J Crg.
Chem. 19%4, 19, 11%7, and J Am. Chsm. Soc. 19582, 74,
3192) in order to obtain the cowmpounds of formula {11}
as defined earlier.

In the case when E.; reprssents a hydrogen or bromine
atom, the compounds of formula (EI1) may be obtained
according to methods of the literature (J Med. Chem.
1888, 41, 5219 or WO 0135800).

In the case when R; represents a chlorine atom, the
compounds of formula (III) may be cbtained by reacting
gulfuryl chloride in an acid medium with a precurscr of
formula (XIII}:
CO.P
2
O !/\/
@
i
" {(XIT1)

wherein Ry, ¢ and F are as defined earlier.

The compounds of formulae (VII), (VIIIY, ({¥) and (XI
are either commercial compounds or compounds obtained
according to known methods of organic synthesis easily

accessible and sasily understood by one skilled in the

with a piperiding, cowmpounds of foymula (I} wmay be

prepared according to the following synthesis route.
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N-[4-(4-fluoro-phenoxy)-phenyl1)-N-(2-methy1-6-
piperidin-l-yl-phenyl)-hydrazine
N-(4-benzyl-phenyll-N-(2-piperidin-1-yi-phenyl)-
hydrazine
N-(4-bromo-pheny1)-N-(2-piperidin-l-yl-pheny1)-
hydrazine .

In the case when 6. representse a bond, compounds of
formula (I1) may be cbtained f{rom compounds of formula
{XTV)

Sy

RS
. =
O,N
F (XIV)

wherein R: 1s as defined sarlisr.

The compounds of formula {XIV) are submiti=d to an
aromatic nuclophilic substitution in a basic and pelar

medium  in  the presence of compounds (VIII), and

compounds of formula (V) are cbtained:

RS
0N

NH
(X’\!)

wherein A and Rs; ave as defined earlier.

The compounds of formula (XV) are reduced by =
chloride in a polar medium (Tst. Lett. 1984, 25 (8
£322) and then reacted with a dibromoalkane, for examp
dibromopentane in a basic and apolar medium (Biocorg.
Med. Chem. Lett. 18%6, 6 (5}, 583} leading &to the
compoundsg of formula (EVI):

R3

N
WH
(XVD)

wherein A and K. are as defined earlier.
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in the case when Gy represents a hydrocarbon chain, as
defined in formula (I}, the compound of formula (X} is
reacted under baglic and polar conditions, with =&
compound of formula (XVII):

EN
| RS

)

’Hz
{XVID
wherein R; iz ag defined sarlier, and the compounds of

formula (XVIII) are cobtained:

@
G”NH

1

(XVII)

wherein &, & and By are as deiined earlier.

The compounds of formula {(EVI) and (XVIII) are put into
the presence of sgodium nitride in an acid wedium and
then reduced by a hydride, for example lithium
aluminium hydride in order to obtain the compounds of

formula (11} as defined earlier.

In the particular case when A represents a substituted
phenyl and G is a bond, the compounds of formula (1)

may be prepared according to the following synthesis
routs.,

The compound of formula {XIX) isg reacted:



39

{(XIX)
vherein B, G, R,, R; and P are as defined earlier and ¥
represents a halogen such ag bromine or iloding or a
rriflate group, under basic conditicns for coupling to

%  palladium, with a compound of formula (XX} :

(XX)

wherein ¢ repregents an aryl or a heterocycie
gubstituted 1in wvarious ways, leading to the compound
(XXI) of formula:

COp

10 {(XXID)
wherein B, C, G, Ry, R, and P are as definsd earlier.

Next, the cowpound (XXI) ig reacted under basi
gsaponification conditions in  order to lead to ths

15 compound of general formula (I} .
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N663-phenoxy-pheny1)-N-(2-piperidin-1-yl-phenyl)-
hydrazine
40

The compounds wherein

)
N\C/
G,  representsg  the \P/ ’ radicael as defined
W

earlier may be prepared in the following way.

The compounds of formula (IX) or {(XII) as described
earlier are reacted with a compound of formula {(XXII}:
CO. P
R1
HNL
. (XXID
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

precurscrs  into  carbamoyl chloride. And a final

hydrolysis iz then carried out.

The compound {XXI1X) may be cobtained from the compound
(X171} of formula:

(UXTITS

wherein Ry, Ry, G and P are as defined earlier,

by reacting the compound (XXTII} in the presence of
hexamethylenetetramine {HMTA) in an apeclar solvenc
fellowed by acld treatment.

The compounds wherein
|
Gy, represents the N G radical ag defined earlier

may algoe be prepared in the following wav.
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When W represents an oxygen abtom, the ester precursors
of the compounds of formula {I) are obtained from the

following intermediates of formulae (XXIV) and (V):

/J:\i\ ﬁ%\RI

1 G
(XXIV) R2 %)
In formula {(XXIV), A, B and G,, are as defined sarlier.
In formula (V), By, R; and G are as defined sarlier and
P represants a groug protecting an acid function, such

as a linsar or branched C-C. alkyl.

In this case, the compound (V) iz vreacted on the
compound (XXIV) in an acid medium in order to lead to

the compound of formula {IV):

av)
Next, deprotection of the -C0:P group of the compound

of formala {(IV) is performed by hydrelysisz, in order Lo
3
i

B R3

~ Ty I
(A

1
G \’]} G

A
&

(T
wherein W represents an oxygen atom and Ry i1s  as

defined earliier.

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

coupounds of formuls (XIV):
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N-(4-phenylsulfanyl-phenyl)-N-(2-p
eridin-lI-ylphenyl)-hydrazine N-(4-benzyl-phenyl)-N-(2-m
hy1-6-p pe din-l-ylphenyl) -hyttrazine

(XTV)

wherein B: is as defined =sarlier.

The compounds of formula {XIV) are submitted to an
aromatic nucleophilic substitution in a polar medium in
the presence of commercial Boc-hydrazine, and the
compounds of formula (EZXV)! are obtained:

H (XXV)

wherein R; i1g ag defined esarlier.

The compound of formula (XXV) is put into the presence
of manganese oxide (Org. Letters, 2006, 8§, 1, 432) and
than submitted to an N-aryvlation reaction leading to

the compounds of formula (XXVI):

3
& RS
ey
o T

N\N
H . .
(VI

wherein & and Rs; are as defined earlisr.

The compounds of Zformula (XXVI) are reduced by
catalvtic hydrogenation and then reacted with a
dibromoalkane or an acid chloride, for example G&-
bromovaleryl chloride, i1n a basic and apolar medium,
and then cyclized in a basic and polar medium such as
by sodium hydride in dimethylformamide and Ifimally
reduced by borane, in order to lead to the compound of

formula (ZXVII)



1

N-(4)-methoxy-biphenyl-4-y1)-N-(2-methyl-6- u
piperidin-l-yl-phenyl)-hydrazine

43

O"u\

(XXVI)

wherein A and B: are as defined earlier.

The

obiject of the present invention 1is alsc the

gynthegls intermediates corresponding to the compounds

(1I) grouped in the Table {(II).
Table II

N-{4-methoxy-phenyl) -N-{2-piperidin-l-yl-phenyl; -

§ hydrarzine

5 M- {2-piperidin-l-yl-phenyl) -N-{4~triflucromethoxy-
phenyl) -hydrazine
H- {3-methoxy-benzyl) ~N-{Z-piperidin-1l-yl-phenyl)

© hydrazine

d M- {4-benzyloxy-phenyl) N~ {(2-piperidin-l-yl-phenyl) -
hydrazine
N-[4-{4-fluoro-phenoxy) ~phenyl] -N-{Z-piperidin-1-

© yi-phenyl)-hydrazine

c N~ {2-{4-maethoxy-phenyl)-ethyl}-N- (Z-piperidin~1-yl-
phenyl)-hydrazine
¥-{4-methoxy-phenyl) -N- (Z-methyi-6-piperidin-1-yl-

° i ph@nyl)whydrazine

. L N~ {4-methoxy-benzyl) -N- {2-piperidin-l-yl-phenyl) -

8 hydrazine

i N~ {4-cyclohexyi-phenyl)-N-{Z-piperidin-1l-vi-

* phenyl) -hydrazine

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

’ triflucromathoxy-phenyli~hydrazine

. N~ (4'-methoxy-biphenyl-4-yl) -N- {2-piperidin-l-yl-
phenyl) -hydrazine 3

, N-{4-cvcliohexyloxy-phenyl) -N- (Z-piperidin-1-yl-

phanyl) ~hydrazine
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N~ (4-phenoxy~phenyl) -H- (2-piperidin-1-yl-phenyl) -
hydrazine

| W-[4-{4-chloro-phenoxy) -phenyl]-N- (2-piperidin-1-
. vl-phenyl)-hvdrazine

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

piperidin-i-yl-phenvyl) -hydrazine
N-{4-benzyl-phenyl] -N- (2-piperidin-l-yi-phenyl) -
F hydrazine
. N~-{4-hromo-phenyl} -N-{(2-pilperidin-l-yl-phenyl)-

hydrazine

P

N+i3-phenoxy-phenyl) -N- (Z-piperidin-1l-yl-phenyl} -
hydrazine

. N- {4-phenylagulfanyl-phenyl) ~N- {2-piperidin-1-yl-
i phenyl) ~hydrazine
. N- (4-benzyl-phenyl)-N- (Z-methyl-E-piperidin-1l-vyi-
- phenyli-hydrazine
N- (4'-methcexy-biphenyi-4-y1l) -N- {2-methyl-6-
b piperidin-i-yl-phenyl)-hydrazine
N~ {4-benzoyl-phenyl) ~N~{2-piperidin-1-yl-phenyl) -
i hydrazine
N-{4'~{2-methyi~[1,3}dithian-2~yl)-biphenyl-4-yl]}-
¥ N- (2-methyl-6-piperidin-l-yi-phenyl) ~hydrazine
N- (47 -mathoxy-2-methyl-biphenyl~4~y1l) N~ (Z-methyi-
* G-piperidin-l-yl-phenylihydrazine

The following examples illustrate the invention but do

not limit it by any means.

The starting products used are commercial products or
products prepared according to know oparating
procedures from commercial compounds oy known fo one
skilled in the art. The different preparations iead to
synthesis intermediates useful {for preparing the

compounds of the invention.
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N-(4-benzoyl-phenyl1)-N-(2-piperidin-l-yl-pheny1)-
hydrazine

45

The structures of the compounds described 1in  the
examples and in the preparations were determined
according to the usual spectrophotometric technigues
{nuclear magnetic resonance | (NMR), mass spectrometry
(M3), including electrespray (ES}, melting point (MP)..)
and purity was determined by high performance Iliquid
chromatography (HPLC)  and confirmed by elementary
analysis.

Abbreviations used in the operating procedures:
® RLRIBN: 2,2'mazobi$(2mmethylpyﬁpionitrila)
s TLC: thin layver chromatography
¢ EDCI: 1-{3-dimethviaminopropyl}-3-ethylcarbo-
diimide hyvdrochloride
e DMAP: 4-dimethylaminopyridine
¢ DMSC: dimethylsulfoxide
s DIDPEA: N,N-diisopropylethvlamine
» HOBCL: l-hydroxybenzotriazole

¢ TFA: ftrifluorcacetic acid

Preparation 1: methyl 4-carboxymethyl-Z-msthoxy-
benzoate

Methyl 4~carbozymethyl-2-methoxy-benzoate may be
prepared according to the method degcribed in J Med.

Chem. 1988, 41, 521% or patent WG 0135900.

Preparation 2: methyl S-bromo-4—carbowymethyl-2-

methoxy-benzcats

Methyl S-bromo-d~carboxylimethyl-Z-methoxy-benzoate 1is
ohtained from the ypreparation 1 according to ths
procedure described in WO 0135800,
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N-[4)-(2-methyl-[1,31dithian-2-y1)-hipheny1-4-yl)N-(2-met
hy1-6-piperidin-I-yl-pheny1)-hydrazine
N-(4)-methoxy-2-methyl-biph%ényl-4-y1)-N-(2-methyl6-pip
eridin-l-yl-phenyl)hydrazine

Preparation 3: methyl S5-chloro-4—carboxymethyl-2

methoxyv-benzoate

To 300 mg of methyl 4~carboxymethyl-z—methokywbenzoate
from preparation 1 placed in & mL of acetic acid, are
added 11¢ ulL of sulfuryl chloride {1 eguivalent). The
whole is refluxed for & hours. After evaporation of he
solvent, the reacticn crudes product is purified on
gilica gel (petroleum ether/ethyl acetate: 80/20 then
50/40% leading to 165 mg of the desired coumpound.
Yield: 47%

HELC: $6%

M3: MEY 259/261

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

methoxy-benzoate

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

Te 5.28 g of methyl 2-wmethoxy-4-methyl benzoate in
20 mL of carvbon tetrachloride, are added 5.3 g of N-
bromosuccinimide {1 eguivalent) and 480 mg of AIEBN (0.1
egquivalent! away from direct 1light. The whole is
refluxed by heating overnight. The reaction medium is
svaporated under reduced pressure and then purified on
silica gel (petroleum ether/ethyl acstate: 90/10)
leading to 3.73 g of the desired product.

Yield: 48%

YHONMR {CDCls, 200 MHz) © (ppm}: 7.76 (d, iH), 6.99 (m,
2HY, 4.46 (g, 2H), 3.92 (s, 3H), 3.88 ({

HPLC: 96%

MS: MHT 259/261

Stage 2: methyl 4-Hydroxymethyl-~-2-methoxy-benzoate
To 1.5 g of the preoduct obtained in the previous stags

in 25 mL of dioxane is added a suspension of 2.35 g

{4.4 eaguivalents) of calcium carbonate in 25 mbL of
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The following examples illustrate the invention but do not
limit it by any means. 5 The starting products used are
commercial products or proddéts 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 13 compounds of the invention.

45 Fhe Shacturés oftie wompounds desaribedipPthe. After
exampies and-in the preparations:were. determinetk product
accosding tothie usual spectrophetometric feeldnigues 2 1 x
Ructear magneiic tesonancen (NMR), mass:-spectrerietty s
5:4MS): dacluding:electraspray (£S), meking peint{MR)..) che
andh purity was determinedsby. high perfosmancediquidmes sun
chiematography (ERIC).and canfipned by elementary..aucea
analysis. 10 Abbreviafions used.inthe qperating, .o suct .
pracedures: AIDN: 2,2T-azobis(2-methylprepionitrile)
TA%&E” dayer chromatography, EDCl 0 (o 1y 7 01 i,
13- g%%ﬁwla ?opropx15<-3%%\;§‘cagb99iim'deqs e o
hydfochioride’ 15 DMAP: 4-diméthylamiropyriding =~ % '
DMSO: dimethylsulfoxide DIPEA:
Nf/49diisoproPylethylamine HGEtL:

FH7roxy BERSGrAZOIE T EA - HifiliBTS aREHECAER 20
['S?eﬁa}gti%noi: F.):Izétw‘lcduct chtained in the previcus stage
Acaroxymethyd-Z=methoxybénzate - 57 & of activated
Wethyidcarboddmethy $92invethioxybeizoatemagye stivred
at room temperature for 24 hours, and then filtered on
celite. The filtrate is evaporated under reduced
pressure and the obtained residue is purified by
chromatography on silica gel {petroleum ether/esthyl
acetate: 90/10 and then 80/20) leading to 540 mg of the
desired product.

Yield: 50%

THOMME (CDCLy, 300 MHz) & {ppw): 10.02 (&, 1H), 7T.a@g
{d, 1H), 7.48 (m, 2H), 3.9%7 (s, 3H), 3.92 (s, 3H)

Stage 4: methyl 4-({(E)-Z-tert-butoxycarbenyl-vinyl)-2-
methoxy-benzoate '

Te 720 uL of  tart-butyl diethylphosphonoscetate
(1.1 eguivalents) in 2 mL of tetrahydrofurane cooled to
0¢C under an inert atwesphere are added 307 mg of
sodium tert-butanclate (1.15 sguivalents). The whole is
stirred for 30 minutes at 0°C and then for 1 hour at

roowm temperature. A soluticn cooled to 0-4°C of 540 ng
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prepared according to the method described in J Med.
25Chem. 1998, 41, 5219 or patent. NO 0135900.
Preparation 2: methyl 5-hrem¥-4-carboxymethy1-2-
methoxy-benzoate Methyl
5-bromo-4-carboxylmethy1-2-methoxy-benzoate is 30
obtained from the preparation 1 according to the

procedure described in NO 0135900. 46 Preparation 3:

fitethi Bietii6ro-aeEarpegymsthy Ei29metioxy‘benzodté  ©f
W?fB@KY@ﬁgﬁﬂfﬁ&ﬂhyF3 added dropwise to ths previous
digarbexymathyde2=mhethoX{ befzoate B frommaintained at
préparatigrdaplaeediin:6 Ml of acetic: adidfare atdded:10che
ukrot sulfiny| ehderidec{l equivalentinbhewheleds: 2 hours.
refuxed:for 6. houys: Afterevaparation ofhewselvent ther o
teactioncrude-product s purified-ensilica.gel {petioleat ste
ether/ethyk acetate.-80/20 then: 10.60/40) leading 10165 cneq

mg.of the desired compaund..Xigld: 47% HBLG: 966 MS. . |
MS%%E’C?/%% ev@x%%@grggonuﬂdépetpghuced pressure. The

4(E):Z-carhoxy-viny1):2 Jimm@af -benzo: &%@talgae
melthyl 4- bromomethx} -2- meT gxwaenzoate To at@ g QE/
metgp_/l 2- meth%xx rpet é/l benzoat mi 0 ml of carbon
tetra cﬁforlae are adde e}(:poei‘césf'%r8mosuCC|n|m|de (1

Qquwalenlt? and 490 mg of AIEN (O 1 20 equivalent) awa
flom Ufrect Tigit: THE Whoié is refluxBEBy héafifig’ ¢ *

SvaTHigHt: THE redctidn Mediti is évéporét’edﬁ def 7% ‘=
réduced*pressurétand then purified on silica gel

(pétrolédim ether/ethyl acetate: 90/10) leading to 3.73 g of

e désirééFproduct. 25 Yield: 48% 1H NMR (CDC13,

200 MHz) 5 (Ppm): 7.76 (d, 1H), 6.99 (n, 2H), 4.46 (s,

Z1398.92 (e1311) 3.8/ 3LEPHELECL Y0 MBs NPty -

259/26130 Stage 2: methyl

4dydroxymethyi-2emethobenzoaterEorkb aakthezge in

product obtaineg: in.theprevious stage in 2mmal of s wn  of

diexane is added a suspensianof-2.55 9lAd=a for one nour

equivalenta).pf-calcium carbonate in 25 mkQk 4faer reducea
pressure with a toluene and dichloromethans mixture as
co~-solvents.

Yield: 99%

EONME (DMSO, 300 MHz) &
(2, 1H), 7.32 (4, 1H), 6
(s, 34}

HPLC: $0%

(ppm) 1 7.57-7.67 (m, 2H), 7.47
L67 (&, 1HY, 3.87 (=, 3H), 3.79%
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water. 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 5
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: 96% 10di
REGRAZECRREI S 300 MkZ ) PREPIN) 778 %l TH R PO (igyL -
IHE G933 PR4.73 (s, 2H), 3.91 is, 3H), 3.88 (s, 331)
Stage 3: methyl 45 drmyd-2-inathoxytbehznats 150
k8@ of the product obtained in the previous stage in 20
mlL ofsdiaxane-ane added 484 giofactivated:manganeses mL
exidﬁ:él@cequalel{ﬁs).aEh@th@i@;i&sﬂrredoatmom bromine
tempecature. for24) haurs.and thenfiltered.on eelite.dhe i
filtrate.is eyapgratedyinderseduced 20-pressure and the. or
obtained. residug is putfied by chromatography.Qn silica. . ; or.
%@hﬁeﬁtr%sml%%{/gml qcgtate; 9010 and then 80£20).. o
leading tﬁ’ 24Q mg (gf thergeswed Hroducbt Y|eId 209 . a o
%51}:'?%5'\2'1'1\&5'1% éd% iiés 6‘%{1 L% (<P§§e(lxtrax_0% (ia 683- (Léduce:d
me ﬁ 1I‘AfK()I':E) 5% e?t‘butoxyca’rbony? vri}nyf) ’ée LoW ol which
Cre\’tl"slto%(lyl-‘rt)ze‘""’rfzoate 30 To 720 pi of
t\éjr?%ctjtﬁaléthylphosphonoacetate (1.1 equivalents) i in3
mil 6t tettahytrofulanE Coofed8°0C Undér &t inért:
affmosptiére are*dddet! 307 g'of saditin tert HUtanolate
({25 edifivalents). The whole is stirred for 30 minutes at
OC:aid then/forsY Wour at 35 room temperature. A
solution cooled to 0-4C of 540 mg 48 of aldehyde
chtamet: imstage 3 th:bml of tetrahydrofardne-is=added
drepwise:to the previous mixture also cooled to OC.
Stigringdsanaintained.aty thisstemperature forQminutes  the
heforedetting 4he5 temperafkg Lise-bagk toreem 1.2 g of
temperaturedar 2:hourseThemedium is:hydrolyzed-with.. o+
& saturated splution.of ampmanium chloride and extracted
with gthyl acetate several times. The collected organic
phases are washed with water, and theadried an, 5 o0
%gnesujlgn sulfatg 1Q fgtergd aj@{d evapq}ra}ed ugder

Uced pressure. The reaction crude product is purified
blyéschromato raphy on silica gel (petroleum ether/ethyl
acetate: gg@é?feadmg to 500 mg of the expected

product.
Stage 3: methyl S5~bromo-4-formyl-Z2-methoxy-benzoate

i)
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20 Yield: 61% 1H NMR (DM50,300 MHz) aromatic, 3H),
6.70 (d, 111), 3H), 1.49 (s, 9H) HPLC: 93% MS: MT 293
(ppm):7.48-7.66(hulk 3.87Ks,8H),3.79(s, Stage : methyl
4- ( (E) -2-carboxy-vinyl) -2-methoxybenzoate To 100 mg
of diester obtained in the previous stage in 1.6 ml of
dichloromethane are added 0.8 ml of 25 trifluoroacetin
acid. The whole is stirred for one hour at room
Bmperatirecand’ #lenevaporatedsinder redussdny  to  the
pressdreiwitheadoluerie ang dichloromethaneixturesasy of
cossovenisafielel Q986 301H NR/IS:{28430308:MEZ) 65  of
Gopm cAD Frnbalnl®e 2H),4€.47 (S, IN), 7.32 (d, 1.811,
6:674d,skH), 3.87 Cs, 3H), 3.78 (s, 3H) HPLC: 90% 49
Rrepaation-5; methyl arbromords(GE)-2.catboxy-viny1)-¢ . o1
zgnethoxy-henzaatey  Stage I methyl 5 o2 (s, s
2:hroma-4-bromometh 2-methoxy5 benzoate To 2.5 g of
methyl. Zz%etppxy -4-methyl benzoate in 15 ml of acetic
acid are added dropwise 550 ulb of bromine (1.1

U|val nts) at roqm temperafuyr The whole is stirred for
o%e night, ugn co?;nr?jD ete%lsa{)%:)eéréﬁgétog T6%Re 8tariRg

roéfuct%trac e Q’ “Fhe reaction medium,

h§?8 z&dPy a 1°N §8bla $BIUBBT 1S Sktrachs with eftiyl =8¢
deétate SFhE&GrHarticphases?aré difed onPmatiesiuih® me of
stffate”aid tferreoftétitrated tidepPFedticed pressiife i of
leading to 2.72=§tof-alpalke yetiow wilcwhich 156rystafiizegdiun
tert-butanclate.
Eatimated yield: 87%
*H NMR (CDCL,, 300 MHz) 3§ (ppw): 8.00 (s, 1H}, 7.89 (4,
1H), 7.13 (=, 1H), 6.34 {(d, 1H}), 3.9%2 (s, 3H), 3.8% (s,
3H}, 1.58 {g, 9H}
HPLO: 63%
MS: MET 371/373

Btage 5: methyl b-bromo-4-{({(E)~-2-carboxy—vinyl)-2-
methoxy-benzoate

The product {489 mg) is obtained according to the
method of stage 5 of preparation 4, by using 860 mg of
the previcus cinnamic aestsy in the presence of 5 ml of
trifluoroacetic acid.

Yield: &7%

YH MMR (DMSO, 300 Miz) & (ppm): 7.88 {s, 1H}, 7.7% (4,
IH), 7.57 (s, 1H), 6.83 {4, 1H}, 3.2 (s, 3H), 3.80 s,
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Yield: 83% aH NMR (CDC130e MHz) 5 (DPM) : 7.98 (s,
18), 7.08 (s, 114), 4.55 (s, 28), 3.92 (s/3H), 3-69 (s, 38)
HPLO: 85% 20MS: MH" 336/338/340 Stage 2: methyl
5-bromo-4-hydroxymethyl1-2-methoxybenzoate The
product (880 mg) is obtained according to the 25 method
of stage 2 of preparation 4 from 1.3 g of product from the
previous stage in the presence of 1.7 g of calcium
‘EardGhaté>¥4éfd: 83%  Mi NMR CT,C13, 300 MHz) 5
ppm . 7.95 (s IH), 7.20 (s 30IH)44 75 (s, 2H), 3. 92h(s 1
(s, SITFRBLESe0s RS MRF 7875 SRl
sl L U L

- PRBERIG @728 MGTS GBS Atcording to the method of

stage 3 of preparation 4, by using 875 m of the preV|ous

Af@8Rot In the"prégsnaR" §P5'8 g% o'fnactu fed Mahganese
Bxide 5¥iefd: 8384 PET NS EHE1S, %ﬂ@mﬁﬁ%‘isg 73 g of
(pPRTrT33(E0a S)2 8O HE WY 57 497 1Hy'8. 95 (gheaced
3H) eﬂgéemvﬂﬂpu@h%%wg*qéﬂs“zmﬁ/zwm Sageigethyl
AvethyIH5-Brome-((E)-2uerthutosydarborsvingl)Zhiepted
hoky-benzodte Fheéiproduct{(880mmyy is sbtainegs witk =@
according tosthiemethodtof stage 4 ohprepasatior4, byganic
using 725 ma-af the previoussaldehyde=in the presencel ofhen
688-ph-etter-butyldiethylphasphereacetateiand 203 Mg ge
of.sedium tept-butanolate. Estimated yield:84% =ther/ethyl
acetate: 90/10) 8.83 g of the desired product are
igsolated.

Yield: 99%

HONME {DMSC, 300 MHz) O (ppm): ©.35 (=&, IH}, 8.10 (d,
1H), 7.45 {t, 3H), 7.25 {4, 2H), 6.98 {m, 3H}, 6.79 (¢,
1HY, 2.78 {3, 3%)

HPLC: 100%

Stage 2: N-{4-methoxy-phenyl)-benzene~l1l,2~diamine

To a solution of 4 g of the product obtained in the
previous stage in 80 mL of ethancl are added 18.5 g of
tin chloride hydrate (5 eguiwvalents). The whole is
refluxed for 5 hrs and then stirxred at roowm temperature
overnight. The medium is  hydrolyzed under cold
conditions, adijusted to a pH of 8 with a saturated
solution of sodium bicarbonate and extracted with ethyl
acetate geveral times. The collected crganic phases are
dried on magnesium sulfate, filtered and evaporated in

vacuo. The obtained residue is purified by silics gel
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114 NMR (CDC13, 300 MHz) 5 (ppm) : 8.00 (s, 1E), 7.89

(d, 201H), 7.13 (s, 1H), 6.34 (d, 111), 3.92 (s, 3H), 3.89

(s, 3H), 1.55 (s, 9H) HPLC 63% MS: MS 371/373 25

Stage 5: methyl 5-bromo-4-((E)-2-camboxy-vinyl)-2-
methoxy-benzoate The product (489 mg) is obtained
according to the method of stage 5 of preparation 4, by
using 860 mg of the previous cinnamic ester in the
pPESEMCEBHTE L Gf- 30 FifftiorcAcEtC Akl yigldyé 7apecate:
116 NMRAUDNMED 23005MH Y '8 (BRI 78BS URD; 7.75
fdelf), 257 (s, 116), 6.83 (d, 11), 3.90 (s, 3H), 3.80 (s,
SHYBEHPLC: 89% WS: MHA:BL5/FL2EXample . .75 (m,
1:5-bromo-2emethioxy-4-(N+(4-rmethoxyepheny BH:
M={2-piperidin-1-yl-phenyl)-hydrazinocarbonylmethyllben
zoic acid hydrochloride (1) 5 Stage 1:
(4-ngethoxyzphemyd2aitig-phepy b auming 10 3.7 piok-1 ) -
2:flyqro-nitrobenzene are added 8.73 g of

4:methoxyaniline (2.equivalgnts). ;The whole is heatedito 5,
120,5. overnight, I he JOCdimLis. [Rkay upin £ty Lt

acgtate succgssnée y washe hed.with water, a saturate
solution of stodlunl blcarbonﬁge and then wit th'a saturate

TOMoD The ViOLE. 18 .1 9axed

SO UtIOI’l oﬁlum ChFOTI e bl’ anlgo ag{g IS al’le

5 magnasitim sulfate fitered and thén-concentrated -’

ﬁﬁ&é‘ﬁ‘?e&uﬁ%‘%}“bFésslﬁreWﬂﬁf%ﬁ|é%¥ I ¢rSinatogPaphy 22
SFthe Fesithie {peth6idum é”’ﬁw‘riétﬁﬁtfs acetdfE90rto) oder
S B8 GFOf the Hesifed Prodift wreffsolaed YieltP 999 =ed by
I NVIR (DM SO, BEOMHEPS (pF) =9385 ($ ey, gopproteun
(e 1HED, T8 (t 22 D2 725 {8/ 2H)1 6:98:@ 112 31126 F94F, the
2651134397847 3H) HPLC: 100% Stage 2:
N+i(@-mettigxy-phenyl)-benzene-1,2-diamine

‘H ONMMR (CDCL;, 300 MHz) B {ppm): 7.10 (m, 4H), 6.92 (m,
3H:, 6.78 {m, 1H), 6.5z (s, 1H), 3.81 {g, 3H), 2.86 (m,
41y, 1.71 {m, 4H;, 1.60 f{m, 2H}

HPLC: 1i00%

Stage 4: N-{4-methoxy-phenyl)-N-{(i-piperidin-l-yl-
phenyl) ~hydrazine {a)

806 mg of the product obtained in the previous =stage
are eclubilized in 10 mi of acetic acid. To this
solution cooled between 5 and 15°C is added dropwisge a
golution of 1.14 ¢ of sodium nitride in 3 nmlL of water
(5.8 sguivalente}. After 10 minutes of stirving, ice 1s
added intc the reaction medium, the formed precipitate

ig filtered, washed with watey and then dried in vacuo,



10

15

20

To a solution of 4 g of the product obtained in he 25
previous stage in 80 ml of ethanol are added 18.5 g of tin
chloride hydrate (5 equivalents). The whole is ref luxed

for 5 hxs and then stirred at room temperature overnight.
The medium is hydrolyzed under cold cOnditions,

adjusted to a pH of 8 with a saturated 30 solution of

sodium bicarbonate and extracted with ethyl acetate
severabtimespdhie collected-erganic:phases arendriedhonresc
magnesium sultate; filtered and evaponated:in wacuas=ihe
ebtainedresidue is purifieghby:siica 0e4k%2 vp in 8 wL of
chromatography (tolueneandfhentoluenelethyt acetate.ch; s
95/5). leading t92.9:9 of the,expectedproduct ield: 82%.;
NM%Q;M%)%QQMHF) § (Q ”ﬂla@@@c@ 1};')" 51750(fnd1e*"hv,t
%71'1“1—) R0 (&a«!s%&)’l‘é GZt(lSm%%l)féﬁ (§.3HLHRLES p1ece

0
910/0 ca%a faf gr( starti >3: duct (gracked by TLC) .

(41 gdphen 2- plpEt;llrel‘ctl yl-p enyl gorglne 10

Toa S0 utlon de of’aﬁolme obtame& ear‘her n §;‘E“l?;

of floluene are successwely *888ed 2547 G 68F e sSditim
dé“ﬁéte“’(é‘ge@qm%aﬁém“sﬁ and T-87At c?f“&b%ﬁ%ﬁ%ﬁ%némer
‘_Le@d?ﬁ\?a%ﬁﬁs‘ﬁ‘?e WABHETs TefuxeTF oM 24 rs PAfte pu Fied
returriinGe it FoBRT ReM pefithre; the 1558 aium earboriaterate
i8Emoved bigfiftfatiopcand rrsetswithidichloromeifgies are
Théfilratiens evaporated under reduced pressure. The
obtainedtkésidue is purified by silica gel chromatography
(petrfeurretber; petroteurh ether/ethyl @cetates98/2).95 (m,
leading ten1.#2 gof the. 20 desiree produoct. (Yield:52% 73 (m,
NMR (CBC13, 360 MHz) 5 (ppm)7.10 (m, 4H), 6.92 (m,
3h), 5.78 (m, IH), 6.52 (s, 1H), 3.81 (s, 3H), 2.86 (M, 4H),
1s7dm5 AlH):3;60 Opp-2d.1) 2B ERLG - 10600 Stagendxy -
N(damethaxy-phenyddN-2-pipesidin-l-yiphenyl)-hydtazy: -
ine (2),808.mg,0f the product obtained in the previous
stage 30.qre slubilized.in 10 mL of acetic agid. Tcoo&%m in

sp(luylon %o%lecLbetweetil 5 and 150g Is C‘ﬂdéqu drog%/w;gg noid
solutio n of 1. 14#0 sod |l,1m {'Iltrlde in3mL.o of Wg\éerfg 3 et

U1V &,
eguwa ents ter ib mlnutes OC'} stlrrln% ICQ is
(0.3 eguivalent}.

L equl alente) and 45 wmg of
The reaction medium is stirred at room temperature, and
1f necessary heated, until complé;':e disappearvance of
the starting hydrazine {time » 15 hrsi and then
hvdrolyzed and extracted with dichloromethane several
times. The organic phases are washed with a 1 ¥ soda
solution 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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added into the reaction medium, the formed precipitate

35 is filtered, washed with water and then dried in vacua.

53 A brown powder correspofiding to the050 intermediate

is obtained (followed by TLC and NMR). This non-purified
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)

ir¥ 2 PhF of digthr ethier SPhedhol@ i 8iedr fore hragiar e
Eoripléid disappearancd-oftherstariRgprotiicy (trackege o
By TIE P Theregetichanediofids poured onto a 1 N soda
$bhifon’E@ and extracted several times with diethyl ether.
TFhesrganieophase isidried, fiteved andsevaporaed under (s,
reduced pressuteleading tora residue.which isqpurifiedrs (2e
by-chromatography:petsreleum etherethyl-acetate; 95/5). (m,
382 mgof praduct corresponding to hydrazine are 15
obtained as pink oil. Yield: 45% 1H NMR (CDC,, 300

MiE2). 5 (PPMY) b ZeRE5 ) 05.4my ). @81 {Msd)n 378 -
(52 —%EBe?iQﬁ‘n@+ }%H))hlﬂ%ﬁ X[Blyéw = 1'1:_]15—7c£g}1 o%b') —%Q: thyl]-
§£§zg§1§ Q&Qmwyc{rschlorﬂide (1k . .
§5bf9m§’5%a@l%§~b0é¥'4££'§Un(%'”%%th%éf'phe%ée’“é@e@'ﬂ% i
din-ly "af’h%rr‘%" “hydrzingcarbonyl-methyll-benzoate 1o a . -

a
solfion of 567 mg of tie previous compound 28 10 mJf
dichloféméthane aré Added 213 'mg of the a&id of thg™ " **
preparation 2 (1P equivsiEnts): 260 nig of EDEF(1. 3¢ ther
SGURAIRHST and 45 Mg Bf BIVAP 167F equivalehty: g so+id
reéactidimedidm fs Stitrétfat oot tempefattfed sngf #ich =
nefesgary Heated, antif compiere disappearafcetof-30tn the
thies staftingehydraziietime 15 hes) ahidtherchiydrolzedl Lovs
and extractédrwitbrdithlopontatifane several times: sFhe after
erganicphases dre washedawithea k Nesodausolutiorramd:. &
threre With & saturatédrselutiehiof:sodiunt Chieride, dniedwashed
ar#nagnesium stlfate, fitered-and-3p-evaporatedunderas  a
reguiced pressure. The obtained residue is purified by
silica;gekehromatography (petroleum ether/ethyl acetate:
%2125 andthen. Z20/30) leading to 546 mg of the expected
@Ma\é@ld 76% §chl‘ilj\g\.{|5 (DMSO[_;Q&}M@Q 6 for
(PRM)= 106568, 1H) .81 (§, 1H), 2.20 (m, 2H), 6.99, (au 85
4H),.6.72 (m,4H), 3,79, (25 broad, 8H), 3.69 (s, 316),

%{ggc(s Q;gs)ad, 416), 1.12 (m, 616) HPLC: 96% 10 Stage
%g?brom é%-ﬂg%hoxyA-OV-(4-methoxy-pheny1)-N-

M3
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(2-piperidin-I-yl-pheny1)-hydrazino-carbonyl-methyl]-
benzoic acid hydrochloride (1) To a solution of 100 mg of
the product obtained in stagess, in 2 ml of die:cane are
added 343 }IL of a 1 N 15 soda solution (2 equivalents).
The reaction medium is stirred at room temperature for 4

“hrs and then concentrated under reduced pressure. The

obtained solid is taken um in a minimum of water and
aeidified with a 1:Nchyeleochleriaasid spolutipp i Hadosampkl-vi -
ehdnn the 20 preseitcasecextaction with
dighigromethans.allows theysaction crydepiRdusito he (2)
isolated. After evaporation, the residue is taken up in

elher. A.preginiiateds formed which is-fillered.and., pneny1; -
washed leading to 52 mg of the expected product as a 25
droghlgride. Yield: 50% MP: 109 C (decompositio re
té%er%%nt% %ha{/siggdlcufat:e“dof%r 555%_11: E)Bgr}@go *1rHH\éSf L
450 ,c,sf%.éz;;m; N,6.65. 30Found: C, 52.84; H, 5.08;
N; 6.24. HPLC? 079 ME MW 568/570° 55 Exafnple” ="
2:5-brétHo-ZiBtioxy-4iR-(2pigeridin-dsgied = 11o°C for

tﬁé—iﬁl)_W_tﬁhﬁozfa?ﬁéfwéxyfpﬁéwﬁ_etcd, the medium taken

ydrazifocarbaMfimethyl “berzBrR-aékrFhydrosHiertie t2) =2d
5'Stagex={ZNifro-pheny PR{aciriflusrormethegy-pghenyayi vely
armnedTo-3 74t cof 2ludfa=nitrobernzeng in 2 mlfofution of
DMS® artladded 962ALE of4d-triflueronretrokyamline (2terad
equdivatents)y ancd:6360ag of potassiumdert:batanolateica gel
0(ktequivalentsy Thewhele isheated-10::0€f0Bns then
hrg. Qnee:the seaction:is.compleied; the mediumdakenst che
uRin @minicaust of dichicrametbane is hydrolyzed and
them extragted. The organic phase is successively
washied withwates ang thep with.a satugated solytionot.s (4,
15:sodium; chloride, dried on magnegjum,sulfate, filtered ;|
and concentrated under reduced pressure. A silica gel
chromatography of the residue (cvciohexane and then
gxgopgxggg/ethyl acetate: 99/1) allows 575 mg of the

esired product to be isolated. 20 Yield: 54% 131 NMR
(=lit 300 [\/IHz_/? 6§(pnm) :9.43 %s, 1R), 2.22 (d, 1H), 7.43
(€185, 77287 38 (4115 Y L6 T PS8 SR BT Ty L 2
HBEE 87%

The product (600 mg) 18 obtained according to the
method of stage 2 cf BExawple 1, by using 370 mg of the
previous derivative as a starting product and Z.16 g of
tin chloride hydrate in 10 mL of ethanol.

vield: gquantitative 'H NMR {(CDCL., 32C0C MHz) & {ppm):
7.61-7.12 {m, 4H), 6.73-6.86 {m, ZH}, 6.70 [m,6 2H), 5.30
{g broad, 1H)



10

15

20

30

35

25 MC: MID 299 Stage 2:
N-(4-Trifluoromethoxy-phenyl)-benzene-1,2- diamine The
product (600 mg) is obtained&ccording to the 30 method

of stage 2 of Example 1, by using 570 ma of the previous
derivative as a starting product and 2.16 g of tin chloride
hydrate in 10 ml of ethanol. Yield: quantitative 1H NMR
(CDC13, 300 MHz) 6 (ppm): 7.01-7.12 (m, 4H), 6.73-6.86
{1 2H3986.70 (m,2H), 5.30 35(s broad, 1H) EPIC: 96%
MS:WH45269  Stage 3:
(2-Piperidin-1-yl-pheny1)-(4-trif/luoromethoxy5

sheny}-amne Haeproduct (350emg) is @btainetiorome thoxy-
aseprdingdo-ate method of stage 3 of Example 1, by
wsing:213.ng of the pegviaus aniine-as substaie-antic nre
464,1:213 of-dipromapenians in ihe presence ef 405,mg «ne
of sodium 10, garhonate in 5.ml of toluene, Yield; 34%,,;, ¢
NMEAGPGL3, 300.MHZ) 6 (ppm) . 7.28 (Mo2H), 743 (Shaium
3H),. £,09 (qbly)mj.g,;l. (tglumlé-l), 6.88 (t, 1H), 6.70 (s,

arborate 1 i_x .

'E'Ql’dz;'%%%Km’ 4H), 1.71 (nl, 154H), 1.59 (m, 2H) Stage
AT Efpi{}%ﬁ%ﬁn-ﬁ%p‘“ﬁ%zd -4 4204 irifludForfetiory-pheny
f)é—hycfrazglnéd(b)lﬁy e prédutt (180 mg) is obtained
atéordinfd t0the 20 netfibd of stibe 4 GFEXAmMPIE 1 by™* ™
d8ihg 345 mg-ofthe previous derivative as a starting
product and 410 mg of sodium nitrite in 4 ml of acetic
&éirreddidl (6 thePaittgdo ihtedmdtiared whicH i redieed -
e 2@ reigraithiuredardirianm®ydride in 4 ml of diethyl
athrer.:25Yield: 5096 IFENMR (CDEL3:800 MEHz)5(ppmie  the
7OhFI22(bullkcaromatiC, BH);:3 09 (my 4H),-L. 83 fmyAH), che
hBQI(E&EZ&é-J)iM&iNﬁNa352 3@&31&3@@ Siroduct and 410 mg of
methylb-breme<2-methaoxy-40Va(2pdin-d-:¢ leading to the
vispheny1):N-(-trifluaromethexy-phenyl):hydrazinogarls o
Cﬂyﬁﬁﬂgghﬁiﬁ%%ﬁiﬂéoﬂyaride in 4 mi of diethyl ether.
Yield: 50%

HOONMR (CDCLs, 300 MHz) & (ppm): 7.04-7.22 {bulk
aromatic, BH), 3.09 (m,

4H), 1.83 {m, 4H), 1.59 {(m, 2H)

MS: MHT 352

Stage 5: methyl 5-bromo-2-methosxy-4 [N- (2-piperidin-1-
yil~phenyl) -N-(¢~trifluoromethoxyv-phenyvl}-hyvdrazinoe-
carbonylmethyl] -benzoate

The product (250 mg) 1s obtained according toc the

method of stage % of Bxawmple 1, by using 176 mg of the
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The product (250 mg) is obtained according to the 35
method of stage 5 of Example 1, by using 176 mg of the

57 preceding hydrazine as stibstrate and 167 mg of the
acid of the preparation 2 as a co-substrate in the

presence of 106 mg of ENCI and 18 mg of DMAP. Yield:
78% 51H NMR (CDC13, 300 MHz) 5 (ppm): 9.32 and

9.35 (2s in proportions 70/30, 1H), 7.93 and 7.99 (2s in
PF6POPiDRAS 3OFPOI THf 56 ST 5T A OH), °3. 70 £0 73 2 14
8H)t 67 R 4H)0L. 434358 (¢A; BHPHPLEE: O8%¢0MSsence
MH! 6361638 gmgea@:d 18 wmg of DMAP.
Bibrgmor2=methoxy-4W-(2-piperidin-I-yl-pheny1)-N-(4-trifl
torenrethoxy-phenyl)vaydrazinesearbonylmethyllisbenzoic in
aeidhhydrachloridey2) 15:#p, a solution efid00"mg:of thes  in
preguct ohiained i stage 5 in. 24t of dioxaneis addeth-4 . o7
16 mk:of asl N sedasglution £10 equivaleats). The
reactiongnedium is stirred at room temperature, for 4 hrs

apd then coneentrated under reduced pressure. The
obtained solid 20 is taken up in a minimum of water and

%%Idlfleg Wkthba I\ghgdggchlog%oac(lg_solutlog prelc%tate"

is for _N_J%j c)%an was d 05
ﬁrocﬁéc 22l g}nw E’ "@’ % MP 157C
d:‘éconﬁ'aosu mentary ana VSIS SCaruiatSd Bt

@Bﬁzﬁé’rﬁérﬁt)?irl&?f 1263 'C 4G 687U F LR NEd in
§ZLFcurid: €,%0.61; FEAEZ N5 FX.S0HPLE 08% = * ¥
mgﬂW?BLBE?GZ&LO eguivalents] . The reaction medium is

stirred at zroom temperature for 4 hrs and then
concentrated under reduced preésure. The cbtained sclid
ig taken up in a mininum of water and acidified with a
1 ¥ hydrochloric acid solution 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 as a hydrochloride.

Yield: o9%

MEP: 157 'C (decomposition]

Elementary analvsis calculated for
CopHuBrFN,0: . VHCL L IH0: C, 49.68;

H, 4.47; N, 6.21. Found: C, 50.01; H, 4.62; N, 5.91.
HPLO: 98%

MS: MH" §22/624

Exanple 3: S-bromo-2Z-methoxy-4-— [N-(3-methoxy-benzyl) -1~
(2—piperiﬂin——i—yi—phenyl) ~hydrazinocarbonvimethyl] -

benzoic acid hydrochloride (3)
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Example 3:

5-bromo-2-methoxy-4-W-(3-methoxy-benzy1)-N-

(2-pipe idin-l-yl-phenyl)-hydrazinocarbonylmethyll35

benzoic acid hydrochloride (3) 58 Stage 1:

(3-methoxy-benzy1)-(2-piperidin-1!- 1 hen )- amine To 1

g of 2-piperidincaniline in 10 mL of DMF are added 795

cL of 3-methoxybenzyl,bromide (1 equivalent) and 5 1.57

§ sotdssi(fnreafseriabe 1 équiale sy e Whelerfery L) -

lksared to 100C for 2-3 hrs, until disappearance of the

Starting ahilineidde mechohl ispouredd ontodtetdfdathendded

axtractedowith-ethylcagetate; 'Thearganiciphaseiwashed and

wittrwateris dried=en.130 magrestsm salfate, fiteredand The

evaperated undetsedcoed pressure By silica gehrs, until

chromaiegraphyof the residue: (eyclehexane/ethyl necium is

%%@@ &Q/J.) 1%&@1@6@&% d&ﬁﬁ%@ w@ddvl&,tﬂ“@%b@ acetate,

Isﬂnlgat%qgl@lg %ZIQ{%J'S%I_I“!MMR (GDO13.300 MHZ) Di0s on
&1;5311'@6 (ml éal%) 6. 9%@@1&3411_') Qnél (gvm}aﬁegﬁ (t\irzaer

%H a@a\? éd 43305, %@& 30.(5,,:311),,2.86 (S DI be’c}%l 39 the

LC: 9 MS M114 97 St
§ netho Zggﬁﬁim e 1 |68?Ig?r? 1 ypﬁenyggﬁydgra%? the

f) Acc%r ding mfhe metRod 6f Stage 4 of Example 1,
tﬁe 28" nﬁroso mtermedlate (376 mgq) is obtained by

eXtr3ciol With-etiiyl dtétate BT the Tedtidh rﬁ@ﬂluﬁ’r 29 {m,
Hiifferéd to P& 7'By using’ 353 nig 'of the prefioud’ - *-3*% (=
dérivativé as'startifig pfotitict SaR@477 M& of sodfiunt =road,
ritrite in 3 ml of acetic acid. A suspension of 180 mg of
lithiieitn 30%aluminium hydride (4 equivalents) in 5 mL of
diethylether applied to this intermediate for 2h30 with

reflux leads to 138 mg of hydrazine after purification.
Ydeldi=37% 58 Ltk NMIR(CDGL3 - BOQMHZ) 5 qapri)y1-
ToB6:441) L 62 94ner .42 (bulk aromatic, 6H), 6.80 (dd,

1% R55.4S,:25):13, 8Q:4103H)3.42:0m, 4M)r 1BAmbif9 1, the
(%t@*’é};o intermediate (376 wg) i1s obtained by extraction
with ethyl acetate from the reaction medium buffered to
pE 7 by using 353 mg of the previocus derivative ag
starting product, and 477 myg of sodium nitrite in 3 mb
of acetic acid. & susgpension of 180 wmg of lithium
aluminium hydride (4 eguivalents) in 5 wmi of diethyl
ether applied te this intermediate for 2h30 with reflux
leads to 138 mg of hydrazine after purification.

Yield: 37%
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5 Stage 3: methyl
5-bramo-2-methoxy-4-EN-(3-methoxy-benzyl)-N-(2-piperi
din-1-yl-pheny1)-hydrazinocatbonyl-methydJ-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 150 mg of the

acid of preparation 2 as a co(ssubstrate in the presence

of TR mG'SPEDCP antf't5 g GFOMAR: Yielb 709 + ¢~ 2%~
SPECITODY TBMS - MNY 596/598 StdgelH . 4-56 (s, 2H),
4:5promot2méthicxy4- BN (3-methdxy-benzydjN-
(2-Piperidin-1-yl-phenyl)-hydrazihocarbonylmethy1J-benz
6izacid hydrgotl otide(8)- 20 e protuciNG2amg)dsy -
obtaiod ns a-bydeochierideraceoraing tathes methedbofiy1-
stage 6 afdnxample 2, by using as a substrate the
predugtobtained in theyprevious stages Yields 82%s25MP the
109:142.€. Elementary analysis caleylateddforiz7 ng of the
C221132BIN30 s L1 11 OH20: G, 23 924 262l Bor che
220 Found: ¢, 24008, H.5.67; Ny 2 L9 HPLC: 100%.30. /..
MS: MIF, 262/584- Example 4, o: puap.
4-[N(4-benzyloxy-oheny1)-N(2-piperidin-l-yl-
%gggr:\yl)l-gggrazinocarbonylmethylI-5-hromo-2-methoxy-be
nzoic acl hygrochloride (4) 35 Stage 1:
&Ig-Béﬁr%‘tyl%ﬁ(ti/-“p?mgenyl)-(z-nitro-phenyl)-amine 60 To 600

pL of 2-fluoro-nitrobenzene, 6 ml of DM50 are added 1.7

§ % (benzyloRyTERIMET IS EdivAientsfant T2 g o~
pStasSit terrbutanutate {1 deqaiarenteie Whok 18 -
I’%ﬁf@ﬂ:_‘?td“ﬂ_jﬂ_@é}fﬁ’f’ocjﬂoride (3}

The product (152 mg) is obtained as a hydrochlorids
according to the method of stage 6 of Example 2, by
using as a substrate the product obtained in the
pravious stage.

Yield: B82%

MP: 109-1i12 °C

Elementary analysig calculated for

CoollapBriNaDs . LHCOL .1 . 5H,0: €, 53.92; H, 5.62;

N, £.50. Found: C, 54,08; H, 5.87; N, 5.79.

HPLC: 100%

M8: MH' 582/584

Example 4: 4-[IN{(4-benzyloxy-phenyl)-N{2-piperidin-l-yl-
phenyl} -hydrazinocarbonylmethyll -5-bromo-2-methoxy~
bengoic acid hydrochloride (4)

Stage 1: (4-Benzylowy-phenyl)-{Z-nitro-phenyvl)-amine
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5 lia30. The medium is then hydrolyzed and extracted
several times with ethyl acetate. The organic phases are
washed with a saturated solugion 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 to he
Bolated. Yield: 41%NMR-(CDCE3300:MHZ) &(ppm 240 are
gsiadroad; 14)s:8. k8 (ki) o #v2304.45:(m ( 6H), 4l *Fi2hes)
1b6fm, 2H);7.05 (8n,6.745(t, 16)>:09i(sy 2E) MS: MMainciate

321:Stages2ients) .

The whole

ig heated to 110°C for

N~ (4-Benzyloxysphenyl)-henzene,.2-diamineThe et ractead
product (653410).is pbtained according tp.the.20.method. .
of stage 2,0f Example 1, by using.z54 mg.ofithe previouss; .n
derivafive as astarting product and 2,66 g of tin chioride ., ..,

h dratecln 12 mL

mathgraph 1 r Egn'lg.t%a‘pe/etn
§h§ “’58‘:’[ (S 2H % FPLC: 82% MS: WV 130 v
enzylox eny Cj 52 plperﬁjlnﬁ-y"lpﬁenyij) SmiRe ‘F‘ucn com

a%5oltition 8 653

of-foltienét are’s

e

of ethanol. Yclield 95% IH NMR
DC13.300 MHZ) 5(ppm)6.68-7.37(b ulk 258

silica gel

of aniline obtained previously in 4 ml

sSiValy addEt 946 uLof BRPEA 2.2° (¢

é’dﬁﬁiﬁle?ﬁé) ahd-805%pL 6t dibromooehtaie (185 7-17-7- 21
eduivdient)’ The Wholé'is réflixedYor Fhrs birftit 61 28 M&:
é¢&mplete disappearance of the starting aniline. After
returning to room temperature, the reaction medium is
Hdeoty2 e dVanét-extracted seiveral tinbes apith-ethiddianine
acetate:cPhetorganic phases arewashed withoWater, 5o the
dried@n smagnesium sulfateyfiltered andwenvaporatedy of the
undet seduged pressures theohtainedyesidue is-putified g o
by: silica gelchriomategraphy: (eyclohexanaand then
cyclohexane/ethyl acetate: 99.5/0.5) leading to 480 mo of

the dasired preduct..1QYigld; 6096 (on) . ¢.68-7.27

aromatic, 13H), 5.01 (=,

ZH)
HPLC: 82%
MS: MET 291

{bulk

Stage 3: {4-benzyloxy-phenyl)- {Z2-piperidin-l-yl-

phenyl)~amine

To & scluticon of 653 mg of aniline cbtained previously

in 4 mL of toluene,

are successively added 240 ni of

DIPELR (2.4 eguivalents) and 305 ul of dibromopentane (1

eguivalent) .

The

whole

ig refluxed for

2

hrg until

G
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IH NMR3.&4CD013, 300 MHz) 5 (ppm)7.31-7.41 (m, 5H),
7.05-7.15 (m, 4H), 6.95 (m, 3H) , 6.78 (to 311), 6.53 (s
broad, IH), 5.06 (s, 231) HPLE: 94% 15 MS: MW 359
Stage 4. _
N-(4-benzyloxy-pheny1)-N-(2-piperidin-lI-ylphenyd)-hydra
zine (d) The product (202 mg) is obtained according to
the 20 method of stage 4 of Example lo by using 488 mg
BPtRepre OB BERVAR e A8 a Btarfiig Product and 545t ter
Fifg ofsodium nitrite ineBamnr? oiccetiehacitrleddivg toethan is
hittostvirmernrediate>which4s reduced by 74wy ofdithiumriyl
aluminium Hydridest2 equivalents) dnd misiof@5«digthyater,
ether. Yieldn499%4:=116 NMRE100X3,300-MH2)S{pprYbrated
134€40(butkaromatie; 4331), 494 (So2H),2:90 (M=4bl)e is
161 {ma48l) 1143tk b0-t-2E) 30 StageHcmethi e ang
4ﬂé§:@%@kﬂﬁéﬂéﬁ@?Bﬁﬁﬂylaégté%e: 9¢.5/0.5) leading to
pipetding-y-phepyl):hydraginecarbonyl methyl]-5-
bramo-2-methoxy-benzoate  The product (193 mg) is
g?(t% p}gld gg%gr(j g]g%tp%g}%ﬁS ;);r}eg of s[ta\%e u§S 9{
b){cq%glr?e asr{':l su rate an%lS mg oft amda?r €52 e
preparafL ion’2 s a co 5:substrate in the presence of 114
BCl and 20 mg of DMAP. Yield: 54% 5(H NMR
6%0T§ 360 MHz) | (ppm): 9.37 (s broad, 1H), 7.98 (d,
1H), 7.30-7.37 (m,5H), 7.05-7.30 (m, 21-1), 6.70-6.84 (m,
5{4598.99 0, Pry 3768408185 BNy 2 6@ tRf Aty - 1-v1-
PASUI635H HHP10'Stage 6:
AN -t eRzy o ieny 13N - 2ipiperidinalcykphey 1)-h
yaraznoearbonyimethy 18<6nbromo-2methioxy-4Enzeict the
acieviydrochtoride {43- Thesproductismobtaidedraceording: vy
totthe-methad ofistage 6 oflExampler2-byusingasiag to the
substrate the:ernediate which is reduced by 74 mg of

(a3

he

{r

lithium aluminium hydride (2 ecguivalente) in & ml of
diethyl ether.

Vield: 40%

MoOONMR {CTDCL,, 300 MEz) & (ppm) : 6&.73~7.40 {hulk
aromatbic, H), 4.24 {s, 2d), 2.9%0 {m, 4H), 1.&1 {m,
4H}, 1.43 et L.50 (m, 2H)}

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

The product (193 wmg! is obtained according to the

method ©f stage 5 of Example 1, by using 202 mg of the
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15 product obtained in the previous stage. With a
purification by reversed phase chromatography
(conditions: 018 column, 21.2%150 mm, isocratic mode
30% acetonitrile/H20 0.05% TFA, flow rate : 15 mL/min,
wavelengths : 220 and 254 nm) followed by a 2.0
treatment with a. 1 N hydrochloric acid solution, the
desired product was able to be isolated as a
byerochoride (#0img)aYields2496:MBP: 1d4dieg A5 EPIEC: the
98% MSoMW:644/646 EExampie 5:65- co-substrate in  the
peined-{ 134 4:flucto-phemoxy epheny BaNot Dvae.
(2-piperidin-lI-yl-phenyl)-hydrazinocarbonylmethyl}-2- 30
methaxyrbenzoicacidkydrochlgride (5) Stageslivroada, 1m),
%-Nifro-4-(4-fiyoro-phenpxy)-benzene To asojution af 1.3, ,
Ril of d-fluoranitighenzeng in28 mi,of dimethyligrmamidg;;,
are sugces |fveily Qéqugg)l.(Ziﬁ g;}%f 4-fluoronitrobenzene
(1.1 equivalents) and 2.15 q 35 of potassium carbonate

.1 equivalents). The W%OIG is 63 heated fo 150C for . .~
S At el e T OO et o b
R 50lred 6N 1ce And put Under shiring Tor 30 min. A >
PrEGPIaBTETOMEaWHEhTE %7.16 (bulk aromatic, 6H)
Stige 2 H:1a-fltdrapHensky)2phenytamine 167 gethed of
$ottffon®of L 0Z BT tRée produtt obtaitfeddn tiie Sieviotss the
Stagje i SoPReefethansl afeaddet 14085y of titfehlorfdeh =
ydrate {5 euivalents). “Frie-watble isbeftaxed for drhyegraphy
Afterdetdrning tolfFoormtempekatiiel e medibmdgatic mode
poared:onrice; hagifiédto apH of B by means 6fa4 Neate :
sodasolitionand. extracted with etlyl-acetate severakd by =
times:«Ehe callected organigcphases-are deesl @divcion, the
ragnesium ssifate, fillered and evaporated upderzea¢  as
regduced pressuresleading to 2.6 g of the expected
product. -5 5
Mp: 1is ¢
HPLC: 98%
ME8: MH' 644/646

Example 5: S—bromo—cl-—{m?f}_— {4—fluore-phenoxy) -phenyll -N
{2-piperidin-i-yl-phenyl)-hydrazinocarbonyimethyl}-2-
nmathoxy-benzoic acsid hydrochloride (5)

Stage 1: l-Nitro-4-(4~fluocro-phenoxy)-benzene

To a solution of 1.5 mL cof 4-flucronitrobenzens in
28 mL of dimethylformamide are successively added 1.7&
g of 4-fluoronitrobenzene (1.1 eguivalents) and 2.15 g

of potassium carbonate (1.1 eguivalents). The whole is
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20 Yield: quantitative 1H NMR (CDCla,300 MHz)
6(ppm)6.82-7.03(bulk aromatic, 6H), 6.71-6.79 (m 2H)

MS: MN' 204 method of stage 1 of Example 4, by using
900 u.L of 2- fluoro-nitrobenzene and 2.6 g of the product
obtained 30 in the previous -stage in the presence of
1.53gof 8.25(d, 1H), 7.42 (t, 111), 7.28 (n, 2H),
7.0587.19 (bulk aromatic, 75), 6.77 (t, 15) EPIC: 52%
W@pMR.p@Zg@ﬂS{aggr 4h30. After returning to room
4N=d-{4flgorophencxy)-phenylitenzene=12«dbut under
aminei #Fhetproduct(637 ma)is ghtained accordiag terdhe: ie
method of stage @ of Bxample knbydisingi7bmg af-the .
1Qprevieus derivative as a starting product and 2.61 g of

tin chloriderplivdrate ingd2;mbofigthanok 20 (a, 21y, s.97-

T.16 {bulk aromatic, 6H)

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

To a solution of 2.02 of the product cbhtained in the
previocus stage in 50 mlL of ethanol are added 14.6 g of
tin c¢hleoride hydrate (5 eguivalents). The whole is
refluxed for 1 hr. aAfter returning to room temperature,
the medium ig poured on ice, basified to a pH of 10 by
means of a 4 N soda solution and sxtracted with ethyl
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: guantitacive

‘B ONMR  (CDCly, 300 MHz) & ({ppm): 6.82-7.03 (bulk
aromatic, 6H}, 6.71-6.79% (m, 2H)

MS: MH' 204

Stage 3: [d~{4~Fluoro-phenoxy)-phenyl]~(2-nitro-
phenyl) ~amine

The product (790 wmg) is obtalined acecording to the
method of stage 1 of Example 4, by using 900 ul of 2-
flucro-nitrchenzene and 2.6 g of the product cbtained
in the pravious'“'s;tage in the presence of 1.53 g of
potassium tert-butanolate in 9 ml of DMSO.

Yield: 28%

"HONMR (CDC1s, 300 MHz) & (ppm): 9.46 (s broad, 1H),
8.25 {4, 1H}, 7.42 {t, L1H),
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Yield: 93% NMR (CDC13, 300 MHz) 6(ppm):"

6.17-7.13(bulk aromatic, 12H)&5 HPLC: 92% MS: MH6

295 Stage 5:

(4-(4-fluoro-phenoxy)-phenyl1-(2-piperidin-1-
yl-phenyl)-amine 20 The product (715 mg) is obtained
according to the method of stage 2 of Example 4, by

using 635 my of the previcusderivativeasia startings. 77 (t.
preduct, 294 uM of dibromopentane and 905 xL of DIPEA
imé4.ml ef4oluene. Yield: 91% 25Md EMS (05013, 300
MElz)5(ppe)6.79-7.2(bulk aromatic, 12H), 6.63 (s

broad, 1H), 2.84 (m, 4H), 1.74 (m, 4H), 1.60 (m, 2H)

Esl:t):ggé 98% MS:P@J-@} Sx;gﬁlgposﬁ@g@o@:-y) -phenyl]-benzene-1,2-
Nrf4-(4-fluoro-phenoxy)-thenyl]-N-(2-

Piperidin; %@Lph&%mydwm&@ ;1Dbe product @35 to the

9)s btfauned accor ng}\to the method of stage 4 of . .,
)é‘?:@'ji bx usmgv715 mg of the 35 prewous deélvatl\?é e

S a star |ng product nd fgftal lF“Bg sofﬁjm Ritrite in
7ML Bragetic 8¢t 164ding t6 the RitrdssiRtermediate
ﬁhﬁ]ﬁ:‘ls téfuced by 150 mg of lithium aluminiun hydride
(Feqiiifalerf&yin 7 mi of WathyPethe BYield; 7ok 1l Puix
NIWRAEDC 137300 MHz)5(ppm): 6.83-7.19(bulk aromatic,
FHYY,:3566 (m, 4H), 1.73 (TN 4H), 1.58 (m, 21:1) 10
Stayer: avéthyl5-Bromo-4-{N-14-(4-fluoro-phenmxy)-
phenyl1]-N-(2-piperidin-I-yl-phenyl)-
hychazinocarbordiiethwsd)-2:methoxylberidate-rireridin-1-
yi-phenyl) ~amine
The product ({715 mg} ig obtained according Lo the
method of stage 3 of Bxample 4, by ueing 625 mg of the
previous derivative as a starting product, 294 uM of
dibromopentans and 905 uL of DIPER in 4 nl of toluene,
Yield: 91%

W NMR (CDCLl,, 30C MHz) & (ppm): 6.79-7.26 (bulk

aromatic, 12H), &.63 (s broad, 1H), 2.84 {(wm, 4H), 1.74

{m, 4H), L.€0 {m, 2H)

HPLC: 98%

MS: MH™ 363

Stage 6: N-[4-{4-fluoro-phenoxy) -phenyl]-N-{2-
piperidin-1-yil-phenyl)~hydrazine {e)

The product (275 wmg) 1s obtained according to the
method of stage ¢ of Exenmple 1, by using 715 mg of the

previous derivative as a starting product and 781 mg of



10

15

20

2
(8]

30

35

The product (336 mg) is obtained according to the
mehtod of stage 5 of Exampl by using 275 mg of the
15 previous hydrazine as a su%strate and 243 mg of the
acid of preparation 2 as a co-substrate in the presence of
154 mg of =Cl and 27 mg of DMAP. Yield: 69% NMR.
(CDC.13, 300 MHz) 5 (porn): 9.35 (s broad, 11-1),

205198 %d 1 ,6.73-/.5 (bplk aromatic ].SH)e .3.69-4.13

%‘i‘/v “2"71%% 4H% 45 1 0 (m, 6H§CECI1DIBC S

50 mg of

5 bpéﬁ‘rn“m AR A - ﬂ‘d%rédﬁhe(rzloxﬁ“ﬁﬁ%he R pipéribi ©
A FyF}SJné’ﬁf}i} -hydrazinmcarbonylmethyll-2-

)xy-Benzoic acid hydrochloride (5) The product is
Obtaitfed aEeording*fs théihethdd GPEEAge 6 SFEXahiplebuik
2royrasing bEla: substratethe! B0 prbodiict Gbtafied int the (™
previous stage. With a purification by reversed phase
chromatography of a fraction (conditions: 018 column,
21:2%130 mrpisocratic1pode 30%radetonittie/did2@ enoxy) -
00604 TRA | flessates b mifminswanve lengths 220 and
254nm)-fallowed 3b-bya freataentayitha oM e
hydroghlaric-acid solution, : 66 the expacted proguct was che
able ta be isolafedsaga ﬁygﬁgcm@r,id@l{% mg)-Bstimated cne
éll.eéQ‘lgL@th:ag%% Zégc substrate and 243 mg of the

(L,e@ecpt%{i(aggmxg%caglg@tedf‘%’-Dm:\ta‘tLate in the g resence

C33,I751§1 rENMM,THC1 TH20:C.56,28:H,4.88:N.5.9
oun %f56 28 H,4.91; N, 5.78. HPLC: 9826 MS: MEM

\WER (CDhCL,, 300 MHz) & flppm): 9.35 {2 broad, 1H),
7.8 (d, 1HY, 6.73-7.50 {(bulk aromatic, 13H), 3.6%-4.13
{3z, BH), 2.72 fm, 4H), 1.46~1.60 (m,5H)

HPLC: 95%
MS: MH" 662/664

Stage 8: S-bromo-4—{N-[4-{4-flucrc-phenoxy)-phenyl]-N-
(2-piperidin-i-yl-phenyl}hydrazinocarbonyimethyl}-2-
methoxy-benzgoic acid hydrochloride (5)

The product isg obtained according to the wethod of
stage 6 of Example 2, by using as s substrate the
product  obtained i the previcus stage. With =a
purification by reversed phase chromatography of a
fraction {conditions: Cig column, 21.2x150 W,
igocratic mode 320% acetonitrile/H, 0 + 0.08% TFA, Iflow
rate: 1% ul/wmin, wave lengths 220 and 254 nm) followed

bv a treatment with a i N hydrochloric acid sclution,
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Example 6:

5-bromo-2-methoxy-4-{N-[2- (Aﬁmethoxyphenyl)
ethyl]-N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonylmethyl
}-benzoic acid hydrochloride (6)  Stage I(
(2-(4-Methoxy-phenyl)-ethyll-(2-miperidin-115
yl-phenyl)-amine To 1 g of 2-niperidinoanmilne in 10 mL
efhEMSare added 3,42 mlaf 4:methoxyphenethybicq 2 »
chlgride {2.equivalents) and 2.35 g of potassium

carbonate (3:equivalgnts). The whole is heated to 100C
for 60 hrs.and.then poured on 20 ice and extracted with

ethyl acetate. The organic phase washed with.a

SMENTE

ated for
Caturat(;d solutlon qu sodium chloride is dried on c on.
ma3 gﬁesmm su %a é If‘ltereéj anoﬁf evapora}%ed under
red‘uced ressuré Jith several silica gel
maat raphies of the residue (petroleum ether, 25

ﬁbtrorl'@urﬁ effethyl acetate: 98/2), 255 mg of the
desired product were able to be isolated. Yield: 14% 116
NKHRRAC DIC 12, BOG MU PP 7176 2 metoombenyl) -
24y 6188 (M, 2Hy 8 B6-(Ary2H)heny 7 )(styfyad 1144 rbony 1~
303180(s B S136¢: 2H 20D 2272 (Y broad, 411),
BBéM, 612 StageiRixy-phenyl) —ethyl] - (2-piperidin-1-
N2 f4=mnpthaxyephenyl)-ethy1J-N-(2-pipe d
I-3/1-phenyl)-hydrazine-@) : 6 7=Ehepraoduct CE66MNG)-iS addea
abtained aecerding.te-the-method of.stage< of Examplesnts)
Loby Using230 mg:of theprevieus.derivativg.asd ents) . The
starting:Rroduct and, 322,mg of sedium-pititg in.3Mbofyeq on

acetig.acid leading: tq the 2 rﬂwsqqzl;ﬂg{@e%%w@éqh dSpnage

redyced by 103 mg of | ithium, alyminiu hydride ;. 5. .

%QU|V<§Iergs) in3) mI of tetrgh drofulgaqg Wlth refI X, Ylelq ced
61% MHZ (CDC13, 300 MH2) (%ép 0. %Oel T
T0aromatic. 1), 379 (8. §‘f—[ & g

£, 2R
f@flzlstogﬁ)fﬁ'lﬁ?Sybf? ?n 6H3ﬁ_3[ “t?_ égg}iﬁ(seuleﬁthe;_

?féﬁ%lfna %r er’fe vl acstafe: 88/2), 255 mg of the
methyes é’r‘&%‘:? fivethaky-a-IN-t2-(Asmiéthtky-
pHiény1)2éthyl)-N-(2-piperidin-I-y/-phenyl)-hydrazino-carh
ohylfethyiBenzoaté™ o aSolation: of 160 ig offtthe 6-9° (.,
previods ontpourid 3 ml of dimethfiformaniidés dpecad, 3H,

added 164 g of the@citk, 28}, 2.90 f(t, 2H), 2.72 (s
broad, 4H), 1.57 (m, éH)

Stage 2: N-[Z~{4-methoxy-phenyl)-ethyl]-N-{2-piperidin-
1wylephenyl)~hbydrazine (£}
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20 of preparation 2 (1.1 equivalents), 104 mg of EDCI
(1.1 equivalents) and 73 mg of HOEt (1.1 equivalents).
The reaction medium is stirred at room temperature for
30 min and then heated to 40C for 1h30. The reaction
crude product is poured on ice and extracted with ethyl
25 acetate several times. The collected organic phases

aie. dried Qn.magnesiym sylfate, filtered and evaporated .,
under reduced pressyre, A first silica gel chromatogranty ., .

Ofthe tesdue evojetim efheriotyl Atefate 9570, 5020
and then 50/50) was able to 307isolate the product which®

Soaium nikrite in 3 omb of acetlc acl leading to the
i&thet plirified by fevered 7

pHas8thromatolraphyicoiiditions018E3 M, 21250539 °F
miffisBeraticTibde 309k adetotitr &0 07059 TEA,® ™= ©F
IEW FAtE S T il Wabeléfyths : 220 and 254 nm)

learfifg 690 mg of the desired product as a 35 TFA salt.
68 NMR (CDCl;, 300 MHz) & {ppm): 6.80-7.38 (bulk

aromatic, B8H}, 3.77 is, 3H}, 2.42 (t, 2H}, 3.08 (t,
ZH), 2.83 (m, 4HY, 1.55-1.70 (m, &H)

HELZ: 88%

ME: MHT 326

Btage 3: methyl 5-Bromo—I-methoxy—4—{N=~[2~{4-mathory-
phenyl)} —ethyl]-N-(2-pipaeridin-1—-yl-phenyl)-hydrazino-
carbonylmethylj-benzoate

To a soluticon of 160 mg of the previous compound in -

3 wlh of dimethylformamide, are added 164 wmg of the acid

of preparation 2 (1.1 eguivalents}, 104 mg of EDCI (1.1
egquivalente; and 73 mg of HOBL (1.1 eguivalents). The
reaction medium is stizred at room tempsrature for

20 min and then heated to 40°C for 1h30. The reaction
crude product is poursed on ice and extracted with ethyl
acetate several times. The colliected organic phases are

ried on magnesium sulfate, £filtered and evaporated
undery reduced pressure. B first gilica gel
chromatography of the residue (petroleum ether/ethyl
acetate: 95/5, 80/20 and then 56/50) was able to

igolate the product which iz then purified by reversed

phase chromatography {conditicons: c1s8 column,
21.2x%150 wmm, iscoratic mode 20% acetonitrile/H 0+
0.05% TFA, flow rate: 15 mlL/min, wavelengths : 220 and

254 1) leading to 90 mg of the desired product as
TF2 salt.

o
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211) 211)  EPLC:99% EPLC:99%
68

vield: 25% _
'HONMR (DMSC, 300 MHz) & {ppm}: 12,1% (s broad, 1H},

11,53 {s, 1H), 8.08 {(d, 1H;, 7.%2 (s, 1H}), 7.34 (t,
1H)y, 7.42 (m, 1H}, 7.32 (4, 1H}), 7.03 (d, 3H}), 8.76 (4,
2H), 3.86 and 3.B3 (Zs, 10H}, 2.73 is, 2H), 2.47 (s,
3HY, 2.98 (m, ZH), 2.85 (¢, 2H), 1.79% (m, 4H), 1.34% (m,
2H)

HPLC: 99%

M5: MHT 610/612

Stage 4: B-bromo-Z-methoxy-4-{N-[2Z-{4-methoxy-phenyl}-
ethyl}mNL(2mpiperidinml~ylfphenyi)—hydrazinoéarbonylm
methyl}-benzoic acid hydrochloride {6)

The product (63 mg! iz obtained as a hvdrochloride

according to the method of stage 6 of Example 2, by

using as a substrate the product obtained in  the
previous stage.

Yield: &8%

My 162-178 °C

Elementary analvsis calculated for:

Tyl BrNyCe IHCL UL U580 ¢, 54.859%9; H, 5.80; N, &.
Found: €, 54.65; H, 5.31; N, 3.85.

HPLLZ: 90%

M3 : MH® 596,/%598

78]
~1

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

Stage I: (4;methcxy—ph@nyl}—(2_methy;~6~nitro—phanyl)—
amine

The product {487 mgl is obtained according to the
methed of stage 1 of Example 4, by using 1 g of 2-
filuoro-3-methyl-nictrobenzene and 1.19 G of -
methoxyaniline in the presence of 1.18 g of potassium

tert-butanclate in 9 miL of DMSO.
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Yield: 29% _

‘HOMMR (CDCLl,, 300 MHz} 5 (ppm): 7.99 (4, 1H}, 7.37 {m,
1H), €.96 {t, 1H), &.78 {m, 4H), 3.78 (s, 3H), 1.¢

3H)

Stage 2: N~ (4-methoxy-phenyl}-3-methyl-benzene~1, 2~
diamine

The product (428 wg) ig obtained according to the
method of stage 2 of Example 1, by using 487 mg of the
previous derivative as a starting product and 2.12 g of
tin chloride hydrate in & ml of ethanol.

Yield: 99%

HONMR (CDCLs, 300 MHz) 3 (ppm): 6.9% {(t, 1H), &.75 {(m,
2H), &.85 {(d, ZH], €.52

im, 2HY, 3.74 (s, 2H), 2.17 (=, 3H)

Stage 3: (4-methoxy-phenyl)-(2-methyl-6-piperidin-I-yi-
phenyl) ~amine

The product (250 wg)l is obtained according to the
method of stage 3 of Example 4, by using 425 mg of the
previcus devivative as & starting product, 253 upbL of
dibromopantane and 778 uli of DIPEA in 8 mL of toluens,
Yield: 45%

HONMR (CDCl, 300 MHz) & (ppw): 6.95 {m, 3H), £.78 (m,
SHY, §.67 (m, 2H), 3.77 (s, 3H), 2.73 {(m, 4H}, 2.10 {s,
3M), 1.%8% (m, 6H)

Stage 4: N-{d4-metchoxy-phenyvl)-N-{Z-methyl-é-piperidin-
I~yl-phenyvl)-hydrazine (g)

According to the methed of stage 4 of Example 1, the
nitrogso intermediate (270 mg) is obtained by extraction
with dichloromethané from the reaction medium buffersd
to pH 7 by using 250 mg of the previous derivative as a
starting prsduft and 337 mg of sodium nitrite in 3 wmb

of acetic acid. & suspension of 126 mg of lithium
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(2-methy1-6-no-phenyl)- 30 amine The product (487 mg)
is obtained according to the mgthod of stage 1 of
Example 4, by using 1 g of 2-
fluoro-3-methyl-critrobencene and 1.19 g of 4-
methoxyaniline in the presence of 1.16 g of potassium 35
tert-butanolate in 9 mL of DMSO. MS: ME' 610/612

EXQIPIE.f -5-0rama:2-methoxy-4-[N:(4:methoxy-phenyl)-

Nz melbylse-piperdin Lylphenyl) Tudiazing carbopylm,
el ) e;gmc acid gy rochlqud (ZL

4[net OXY: pheﬁyl -(2- methyf- -no- phenylsﬂ 30 ami

heeﬁrBHbcTJ(i% Mg) is obtained according to the

method bt stage 1 of Example 4, by using 1 g of 2-

Wﬁor%-ﬁf@thyl critrobencene and 1.19 g of 4-
methoxyaniline in the presence of 1.16 g of potassium 35
erefunSIaEaNA 9 mL &f NSO’ EeafRe 4 ~ (- (4~methoxy-
FiEbroémd-2 aries howd-4-Npe-iAgthdxyjpiméayhl ) ~bydrazino-
Negzenethy 128 Pigevidire iy |-Flaenyl)-hydrazinocarbonylm
ethyB-beuzoid acidtiydroehtaride’ (7 Btagecld obtained in
(“=metboxy=phenyl)-(2-methyl:6=ne:phenyl)-i30 amine.  of
Fhenpreduct (484 mey isabiained agcorsing tadhel chleride
methogd;of s{age:-1 of:-Example-d4, by using 1.9 Of:2aride. The
fluere-3-methyl-crtrebenceneand du19:g:@fAncure and then
methoxyanilingin.the resence ot 1169 of potassium 35,
@E.piu)tﬁ.a:!‘lm%t%mcglw' 9(; DM‘S(Qﬁ M§ MrE QJTQ/GEL@ @(91 uanea,
Yield: 299 8H NMP. (GDClp 300, MHz),5 (ppm) ?ngso@ the
111),.7.37 gm 1H 6 96 (t,,1H), 6.78.(m, 4H), 3,78 (s, gL of

ahd
%:I_)L ]g.a(nlﬂ@ egilg) lent The med; uE\ ig heated

drazine
he

methox 3-met yI benzene-1
ove:nl t to tThen after reLurnlng £o room
temperature, nycirolyzecz and extracted with ethyl
acetate several times. The collected organic phases ars

washed with water, dried on magnesium =ulfare, filtered
and evaporated under reduced pressure. The obtained

residue 1s purified by reversed phase chromatography

{conditions : CL18 column, 21.2x%15¢ mm, isccratic mode
35%  acetonitrile/H.0 +  0.05%  TFA, flow rates -
15 ml./min, wavelengths : 220 and 234 nm) leading to

110 wmg of the expected product as a TFA salrt.

Yield: 37%

'H NMR (CDC1l;, 300 MHz) & {ppm}: 12.52 (s broad, 1H),
ii.12 (g, 1H}, 7.88 (s, 1H}, 7.51 {m, 2H}, 7.3e (4,
1HY, 7.13 {s, 1H)}, &.79 {4, 2H), 6.56 (4, 2H), 4.03 [(m,
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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%

811 NMR (CDC13, 300 MHz) 5 ppm) : 6.99 (t, 1H), 6.75

Of., 211), 6.65 (d, 211), 6552 (m, 211), 3.74 (s, 311),

247 (s, 3H) Stage 3:3 .75 (s, 3:), 3.42 {m, 3H), 3.06 (m,
(Armethoxyphanyl)-2-maethyl-6:pipesidin-1-yiphenyhzam
ine Ih%p,,roduct (250 ma) is obtained according to the 20

rg,}§thbqg af .Stage 3 of Example 4e by using 425 mg of the
previous derlvatlve as a starting product, 253 pL of

dibromgpentane and of DIP A 3 m of toI
Yield: 5p96 % g!i_?%x ﬁHz g ° ”;3) %Wi) i
(P 31787 dftup?!;‘ii‘}‘ 6.67 vgg % é Fijomy-
FTPHATT505°107E T B, 611 Stage 4:

NiB@- rietfieky -plfeny2)-NE2- ety 82 piperidin FyIFpRgy T -9
RRyeFaZAe 1) 30°ACEoRiAg 16 theanetHod of Stge wof - Y
Examiplés], the Tiitrostrirtermiediatee @70 nitisiobtaired the
by extractiorewith dichloromethane from the reaction
mediam®Baffered to pH 7 by using 250 mg of the previous
derivativerasa starting product and 337 mg of sodium
nitdte-in 3 mk35b1etaceticiacid.cAisuspension of 126 mg

af, lithitwn.o70: gtuminium.hydride @ eguijvatents)ins3 il of s,
tetrahydrofurane applied 4o this intermediate for 1 hr with
reflux is @ble to lead to 129 mg of hydrazine after

RUIfications /sg.

Example 8: 5-bromo-2-methoxy—-4~ [¥- (4-methoxy-benzyl) -
M- (2-piperidin-l-yi-phenyl)~hydrazinocarbonylmethyl]~
benzoic acid hvdrochloride (8)

Stage 1: (4-methoxy-benzyl) -~ (Z2~piperidin~1l-yl-phenyl)-
amine

The product {644 mg) is obiained according to the
method of stage 1 of Example 3, by using 1 ¢ of 2-
piperidincaniline, 982 pl of 4-methoxybenzyl breomide
(1.2 eguivalents) and 1.6 g of potassium carbonate (2
eguivalenta) in 10 wml of DMF.

Yield: 40%

‘BONMR (CDC1,, 300 MHz) & {ppm): 7.42 {4, 2H), 7.11 {(m,
2H), 7.01 (d{ ZHY, &.81 {vd, 1H!, &.75 {dd, iIH), 4.41
ls, 2H), 3.88 (s, 3H), 2.99% (s byroad, 4H), 1.82 {m, &H)
HPLC: 100%
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5Yield: 49% MS: MH- 312 Stage 5:
methyl5-bromo-2-methoxy-4-¢N-(4-methoxy-
phenyl1)-N-(2-methyl1-6-piperidin-l-yl-phenyl)-hydrazino-1

0 carbonylmethyll-benzoate (7a) To a solution of 829 mg

of the acid obtained in preparation 2 (1.1 equivalents) in

4 ml of dichloromethane are added 100 ph of thionyl

chloride (3.3 equivalents) and 1 drop of

dimethylformamide. The 15 whole is stirred for 1 hr at

"om temperatyre and then svaograted yndsttedyced.
pregsure. To the ther py obtained acid ¢ loride, taken up
PEFL of tofiens, are successively added a solution of
158 g Btithe pretiolid hydfazine ins mL°6F toltiere and Foe
B5°40° ot 26 tigthyaffine CHE equivalents) *Thé mtitim =
RIREERE GoBHIGHEfo 20C ditd thePaftertetarfity t62 ™ °F
FoOTFtemietEtare thydrtlyzed aifd extracted With éthyfFe =he
acetate severaitifies sThe tolleéted ‘Grsse phaséslargs ©f
washed withrwiater; drietk btemagresidnt sulfate, fikered™ oF

2btantyevaporatedwindersétluced. pressure. The

ahtained residue is purified by reversed Phase
chromatagraphy:(@onditions (&8 column,21.2x150mm, (m,
isgcraticomade 35% acetonitrileBt20 « 0:059p EEA., flowe (s,
rates »15mL8min, wavelengths (32Q:and 254 nm)
leaning,tq 30 110 mg of the expected product as a TFA
salt. Yield; 37% ap NMR (CDC13, 300 MHz) 8 (ppm) :
12.52 (s broad, 1H), 11.12 (s,1H),
7,98(5.1H),7530m,2H) 7, 36(d, 1K), L35, )8 79,{Sh noey
Tl000 (0 20,493.m, 11260, 3,99 5, 61D, S 75 s
), 5. 2§:m,3p 306 ,gHg 2,26 (s, 3H), 1.79-2.01
BB T B0 (i, FRL qz»' % NS MH' 506/598 5 Stage. _
BRSO 2 mathoxy -4 4-Fhethoxy Spheny N =77
(S=RT8thY 18- plperTin:1-1-pheniy i drazifdcarbony -t
WY BEH26iCaci Widrothiorite 7) THéProdutt(®1 fitg)is ¢
GBEFRE as ahydirdcHbride 18 adcortig 46 tHe méetiioas =<
ofcstage Boot Bxample-20 BiFusing a8 &stibstrate g azine o
produstsebrainedi(eit+ the: prévious:stage ™ Weld £ 8305 oup 1 ing .
With a purification by reversed phase chromatography
{conditions: C18 column, 21.2x150 mm, isccratlc mode
15% acetonitrile/H.0 + 0.05% TFA, flow rate: 15 mi/min,
wavelengths: 220 and 2%4 nm) 80 mg of the expected
product was able to be isolated as a TFA salt.
Yield: 23%
HONMR {CDOL,, 300 MHz! & {(ppm): 11.80 (s broad], 10.57
(&, 1H), 8.13 {4, 1H), 7.87 {g, 1H}, 7.83 t, 1H}, 7.48
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MP: 155-168C 15 Elementary analysis calculated for
C,9H32T3rN305.3..HC1.1.15H20; C.,53.55; 11,5.66;

N,6.46. Found: C, 53.28; H, 5.69; N, 6.12. HPLC: 100%

ME: MI-0 582/584 20 Example 8;
5-hromo-2-methoxy-4-W-(4-methoxy-benzy1)-
N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonylmethy1Jben
zoiG acid, hydroechjoride: (8)7 . 1=Stagezky , s.75 (m, 3H), 4.47
(4emethoxy-henzyd)-(2=pipetidin: 1-yl-phenyl)s 26 amige on; |
The product {644 mgy is obtained ageordingstothe - os  (am,
ngthod qf stage. 1 ,of Example 3, by using 1 g of 2-
QL@EEIdIQQaI’IHII‘IG 982 OR of 4-methoxybenzyl bromide

(%,2 WI @Iéaﬂtg,g and 1.6 g of potassium carbonate (2 30
equwalents) in 10 mL of DMF. Yield: 40% iH NMR

(CDC,, 300 MHz) 5 (p m)7.42 (d, 2H m, 211),
236igd ZH% %ﬁ% % %{ mzfgf‘f Vi)
3. éep(ls“‘ﬂ YNVACL] %ho d’ad ﬁ}i ‘“"’i%ﬁ“(arﬁb BEHBLC:
1009 119@"’!%\/!"%’?"%%8@%‘12

N - METHEKY-bettzy E)-Na E2-pipertditfl-ipheny Ry araze«* 4&
e (aY S Fhesrotitfct (2 75°thg) is Bbtaihet! aécordiigid 2 by
theimethiod of stagje 4 ofExalipledobirusingtrd0ang of the
thegprevious gerivative as a starting product and 392 mg

of isodiumznitrite in 3 mL of acetic acid leading to the

nitroso: intermédiate which is reduced by 140 mg of 10
lithiswarakimiaiam /Bydrida (4 equivalents) in 4 mL of
tetcahydrofurane with refduxcYield; 90%:NMR {EDE13s. 5.
30Q:MHZz), (ppra):; 7:232H)3 7.40 Mg . 1H), 7.00 (m,
3H),6.8%{m, 2H), 4.47 (s, 2H), 3.82 (s, 153H), 3.10 (m,

4H), 1:59:1.7¢{m., 6H) HPLC: 96% MS: ME' 312

Example %: S-bromo-4- [N-{4-cyclohexyl-phenyl)-N-(2~-
piperidin-l-yi-phenyl)} -hydrazinocarbonylmethyl] -2~
methoxy-benzaic acid hydrochloride (9)

Stage 1: (4-cyelohexyi-phenyl)- {(2-nitro-phenyl)}-amine
The product (280 mg) iz obtained according to the
method of stage I of Example 4, by using 400 pL of IZ-
fluere-nitrobenzens and 1 g of 4-cyclohexylaniline in
the presence of 683 mg of potassium tert-butanclate in
4 mL of DMSO.

Yield: 2B%

THOMME (CDCL;, 200 MHz) & (ppm): 9.27 (s broad, 1H),
8.1% (4, 1Hy, 7.71 {4, 1E}, 7.45 {(t, 1H}, 7.34 {t¢, 1H),
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Stage 3: methyl5-bromo-2-methoxy-4-W-(4-methoxy- 20
benzyl)-N-(Z-piperidin-I-yI-phgpyI)- '
hydrazinocarbonylmethyl]-benzmate The product is
obtained according to the method of stage 5 of Example
7, by using 161 mg of the acid of preparation 2 and 116
pL of thionyi chloride in the 25 presence of a drop of
dmethylformamidg, for fayming the,acid chioride and, 159
mg, of §h§’p5%%1i()ous hydrazine in the presence of 74 ul_ of
tT[IiPeII?Chyga@ine or coupling. With a purification by
r'ever'sqcfphase chromatography (conditions C18 column,

2T 2x150 rim, isocratic mode 30 35% acetonitrile/H20 +
0.05% TPA, flow rate: 15 mL6min, wavelengths: 220 and
FEAG ‘88 T Of thelEXBL e BrodvEriRs ablé iR ne
isBfated a8 & TFASafSYielf 23prained aqrpRiiRy to the
(CDCE3°300 M Z) |(ppiiyrE1=00 (sibrosdal0.57 85(sF the
Ty 8c18 (e EMHy-7v87 {8, 1ty 7263 (bra#);7.48378. (17 9 of
18 Fi84(doe1H)iAl2 (d, 28)].6:76 {mz88), 4.47 (m, 28),
3.89m,s18), 3.78, 3.86 and 3.89 (3s, 98), 3.64 (s, 28),
21955815 8H),. 1.9 and:i2.09{2myb8), 1649+m, 18) (m, an),
BHRLE: 83%-MSiHVIW 596/598,Stage, .40 and 1.80 (2w,
4:5:bromo-2-methoxy-4-11?7-(4-methoxy-benzy1)-N-
(Z-piperdih-1-yl-phenyl)-hydrazinocarbonylmethyll-10
kenzqie agigd hydrochloride (8) The product (36 mg) is
-obtained as a hydrochloride according to the method of

6.0f Example 2. by using as a substrate the, .

e T e st e
fQQ—f?i Elementary analysis calculated for o
C299£33; ’§EN3€§;1§EL17¥58§%‘? ToB3 5558 588 NT 7
616" Found C53 57; B EB8T N, 597 SoRIPLE: BBos™ i<
'\5}1§%$q58%/%§f ’C"_E%(a?ﬁpl"é @t‘fartlng product, 357 ul of
Siﬁ?ﬁmwﬁy(ﬁl?@_waahéxwp?%ﬁy?ﬁ%_(L?_ 10 mlL of toluene.
pipetitinkyl-pheny1)-hydrazinocarbonylmethyll-2- 25
methéxy Benzoic atidFfiydrochieride (920 (m. 1H), 7.05-7.16
(m, BH}, 6.97 {t, 1H), 6.80 <{t, 1H}, 6.64 (s brecad,
1K), 2.82 {m, 4H)}, 2.45 (m, 1H), 1.35-1.20¢ {m, 16H}

Stage 4: Ne {d~Cyolohexyl-phenyl)-N- (2-piperidin-l-yvIl-
phenyl}-hydrazine (i)

The product (80 my) iz obtained according to the method
of stage 4 of Example 1, by using 200 mg of the
preceding derivative as starting product and 240 mg of
godium nitrite in 3 ml of acetic acid leading to the

nitroso intermediate which 18 reduced by 181 mg of
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Stage 1: (4-cyclohexyl-phenyl)-(2-nitro-phenyl)-amine

The product (280 mg) is obtaired according to the

method of stage | of Example 4, by using 400 THS of 2-
fluoro-nitrobenzene and 1 g of 4-cyclobexylaniline in 30

the presence of 683 ma of potassium tert-butanolate in 4

ml of DMSO. Yield: 25% 18 NNE (CDC13, 300 MHz) 5
(PpmMY4T (svraad, 18)( 8119 (6 d8), 7. Thefehy ) 2454, = we
18), cb34 Mt adl8furid S, 10-7:24.(m, 3H), 6.71 (t, 150, 2.53

(M e1H),-,351.95 (2mn 10H) HPLC: 87% MH 297 Stage
2;:N+d:cyclohexyl-phenylhenzengs1.2-diamine The .1k
Rroguct; (154,mg) Js obtained according fo the method of

tage 2 ot Example, 1, by, using 280 mg of the previous
erivative as starting product and 1.07 g of 10 tin chloride

hydrate in 4 mL of ethanol. Yield: 61%  NMR (CDC19,

300 MHz) 5 (P_pm): 6.95-7.12éml, ,4H2, 6.68-6.82 (m, 4H)i
ZRFP G 1AT 40 and T8 2ml TRy PR LM
Iw?{eﬁﬁﬁﬁﬁgiﬁg%fyl—phenyl}~hydrazino carbonylimethyl]-2-
@sEherBhEEpHehy 1)-(2-pipezidin-1-ylpheny/)-amine 20

The pratet {395 nigfF i bblainearacéarding to-fife method of
rieted ‘of Stage=3wf-Exaniple ™ iby using7 00 nigofithevious
preteding:derivativeasa starting preducte367=ptret ion 2 in
dibromoepentanetand hel AL FOCDIRPEE 30 310 mL ef2c in 2 oL
toluene=Yield 4b% 26N MMR (€013 300 MHZ)E reversed
(Ppay : 7.30:Gmt i) e 7u05-7. 16000 5k 5.97 (tAH),  column,
& 80{11H)x6,64(s r0ad «116):2.82 {m, 441).2:45:Cam.0 +
1d‘|)>%335_-_='l§@9@3(m, M) : 1§ta@¢né;u, wavelengths @ 220 and
N;E(é"ﬁ%y,ﬂ?'@Be?@"@f‘e!ﬁ@)é%(%@@eﬂgmﬂ'c)@?’g)e:e able to be
phenyb:hydrazing Theproduct (89 ma) is obtained
agcording to the method of stage 4 of Example 1, by

using 200.ma of the

MS: MH™ €34/83%

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; is obtained as a hydrochloride
according to the method of stage 6 of Example 2, by
usging as a substrate the cbtained product from the
previous stage.

Yield: 8%

Mp: 163-181°C
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LAt

preceding derivative as starting product and 240 mg of
sodium nitrite in 3 ml of acetic;gcid leading to the 35

nitroso intermediate which is reduced by 181 mg of 75
lithium hydride and aluminium (8 equivalents) in 3 m1.2

of tetrahydrofurane in ref lux. Yield: 38% 1H 1414H

(CDC13, 300 MHz)5(ppm): 6.75-7.25(bulk 5aromatic,

8, 4,75.(5 broad); 2.97:(m; 4H) 242 (M, 1H), 1.25-1.90
(bulk aliphatic, 16H) MS; MID( 350 Stage 5 ¢, w, 6. o7,
methylo-bramard (4 cyclohexyl pheny-1v- 10
%—E,Lpegig;n-l-y -phenyl)-hydrazino carbonylmethy11-2-
rhethbxy-f)q zoate The product is obtained according to

the method ?‘é%age 3 in Example 6, by using 70 mg of

the previous hydrazine and 67 mg of the acid of the
BEaPBESHSA 2 TRPFSThe pPESBREE of &2 g BT EDCFand
36550 O MODL IS Mltot BimEthyiotHtaaER WitPas=y ) -
pUfficatRiT byP reversstphaseettomatdrabhy (eGiTdimRE 142
:G28column, 21.2x150 mm, isocbatic mode 50%
&cetonitrlef/2 120- 05907 F B fdwerate( 15t iy ome thoxy~
whawelehgthgze220 and 20 254 nm) 32 mg of the
expecteshproduct wergrable tebe: isolategcas athEA-saltorids
Yield: 219% HPLEG-930 MS: MW 6344636 25 Stagebe 4, by
5{!15@{71@'@"Nf(@'—%@h@@inmagyl)dﬂt@rbanzsane. and 1.3 nbL
Riperidin-kyi-pheryl-hydrazinecarhonylmethyl)r2= or 1.36 g
methoxyshenzaic.acid hydrochloride (@).r, of pmso.

vield: 95%

HOWEMR {CDCL., 300 MEz) & (ppm): £8.12 (s broad),
7.97 (&, 1H), 7.45 (4, 1H), 7.10 {m, 3H), 6.74 (4, 2H},
2. 11 (s, 3H)

HPLO: 75%

NMS: MH' 313

Stage 2: 3-methyl-N'—(4-triflucromethoxy-phenyl) -
benzena-l, 2~digmine

The preduct {901 wmg) is cbtained according to the
mathod of stage 2 of Example 1, by using 1.3%2 g of the
preceding derivative as a starting product and 6.94 g
of tin chleride hydrate in 2% mb of ethanol.

Yield: 52%

“H O NMR (CDCLs, 200 MHz) & (ppm): 7.07 (m, 3H), 6.73 (m,
2H), 6.33 ({4, 2H), 5.10 {¢ broad, 1H), 3.99% {s broad,
2H}, 2.18 (s, 3H;

HPLC: 90%
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The product (22 mg) is obtained as a hydrochloride 30
according to the method of stage 6 of Example 2, by
using as a substrate the obtained product from the
previous stage. Yield: 68% MP: 1631181"C 76
Elementary analysis calculated for
C23112BBrN304.1HC1.0.75H20: C, 59.11; H, 6.09; N, 6.
Z4- Raungd: C, 59.23; H, 6.25; N, 6.03. HPLC: 93% 5 MS:
MIR 620/622 Example 10:

2-met 4:[ thy -p a
%ﬁegﬂ% ;g%%?r?élg Ny % tﬁggo%o%ngt%off %ﬁénﬁ)

draZ|aocar ong/lm benz cacld hydrochlorlde _
10 _§t uc Laﬁne avcording toe  the

(Z-rhdthyd- @haﬁ% 6héefﬁ”(%lﬁlf‘fuoﬂ%‘fné?%%y%he P)2a ©°C
FIiRE"TheTpratfuct(T. 92 gyis BHtatEd a8& Wdroch 8’nd€ ot
SABSFARIGIGthE fidthod OF stagd TFof EXamplas Shy 15 uens
dsigt1 g°6f 2-fluoro-3-methyl-nitrobenzene and 1.3 nit,

OF AR UGFSethidRy Hiline irPEe préséhcerof 1116 § 6F (¢
patassiuft teld-butdnolde&®in (¥0 miof DMBO. ¥ield: 95%¢H) . -
EHINOBS {€DC1.3:300. MHZ) 5 (ppm): 8.19 (s broad),
2079746k 1H), 7.45 (d, 1H), 7.10 (m, 3H), 6.74 (d, 2H),
2s111s),53k) HPLC: 75% MS: MID 313 25 Stage 2:
3-methyl-A4-(4-trifluoromethoxy-phenyl)-
henzene-1n2-diaming e preduct (Q01 yng) is.obtaine:
acgendingio the.method of stage. 2.f,2xample 1, by using
%}%2 %Qé@&prww dQFIV&;{}{%@%gQth m.}%jugttart ing
%an@gﬂ' gs obtained according to stage 4 of BExample 1,
by using 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 nitrosc intermediate
which is reduced by 355 mg of lithium aluminium hydride
(8 equivalents; din 4 mkL of tetrahydrofurans with
reflux.

Estimated vield: 23%

M&: MH® 366

Stage 5: methyl 5-bromo-2-methoxy-4-[N-{Z2-methyl-6-
piperidin-I~yl-phenyl)-N-{4-trifluoromethoxy-phenyl)-
hydrazinocarbonylmethyl] -benzoate

The product is obtained according to the method of
stage 3 of Bxample %, by using 400 mg of the preceding
hydrazine and 365 my of the acid of preparation 2 in

the presence of 231 mg of EDUI and 163 mg of HOBL in
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30 of tin chloride hydrate in 25 mL of ethanol. Yield: 52%
NMP, (CDC13, 300 MHz) 5 (ppm) : 7.07 (m, 3H), 6.73

(m, 2H), 6.53 (d, 2H), 5.10 Co broad, 114), 3.99 (s broad,
214), 2.18 (s, 2E) 35HPLC: 90% . MS: MR 283 Stage 3:
(2-methy1-6-piperidin-1-yl-pheny1)-(4-
trifluoromethoxy-pheny1)-amine 5 The product (890 mg)

. thaiggd WQQQE&&Q@l@@thO%QEI§ta%%§lH;icau_nhon by
Eé‘?e@@é 4Ry 4sing 990.mg q}?é Ih equeceding desvatve .,

35 starting produgl, 433 pl of dibromoneniane. and I.3.mf
of RIPEA N Jf§ mL of toluene, gleld 70% 101H NMR

CDC1, 300 MFz 6.95 (d, oH), o
é %“{éli ), 6.1 (Eroadmllii 275 (%n 411€)S 531?2 Fhe
HPLTC 0% MS MW 351 15 Stage 4:
fm °y2 -6-piperidin-I-yl- phenyl) N-(4-
tﬁﬂﬁ’Bfioﬁm%%hoxy phenyi)-hydrézitie’ () The* proddeée (270 '
Arig ) cotaminated BY ther stafting amihe'Mis dBtainéd®® ™
abeorflitg tostate 4 6f Examplgil; 20-BY using?450 mg§°® v
éftheprécedingderivafive as dStartihg producttindsi4 (m.
Aty oflsadiuim®nitrite intd mi ofzacetic d€id leading to the
ARrososmtermediate which is reduced by 355 mg of
hithiume-akenisiamm hydride (8 equivalents) in 4 ml of
tetranydrofurane with 25reflux. Estimated yield: 23% MS:
MEzE-366 Stage:s. methybxy-4- (N- (2-methyl~6-piperidin-
27bropaer2-methoxy:-ENL2metwil-60:830y1 ) -bydrazino-
Riberidinlylnhenyd):N: (4drfiporomethoxy-phenybs
h}{g r%gggf@{baﬁ¥@‘lg@yl)\ pe%pﬂgeﬁh&Qroguprcﬁochloride
9%%%%%9099@@9 tothe method.of stage 3 of.Example

y.using 400.ma.of the preceding hydrazine, and.368, ...

ubl
mlgeo%ggge ac‘|3d of preparation 2 in

Yield: €2%

MP: 128 "C (decomposition)

Elementary analysis calculated for
CooHpsBYFaML 0 1HCL L 1H,0: ¢, SD.43; H, 4.67; N, &.08.
Found: ¢, S50.02; H, 4.68; N, 5.82.

HPLC: 96%

MS: MH® &36/538

Example 11l: S-bromo-2-methoxy-4-— [N~ {4'-methoxy-
biphenyl-4-y1}-N- (2-piperidin-l-yi-phenyl)-hydrazinc-
carbonylmethyl] ~benzolc acid hydrochloride {11}

Stage 1: (4-bromo-phenyl)-(2-nitro-phenvl)-amine
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35

- 35 the presence of 231 mg of SD= and 163 mg of HOBt

in 78 4 ml of dimethylformamjgle.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 expeetedpraduchas.a-TEAaltc, e

¥Yield:36% UH.NMR (CDG12, 300 MEZ) 3 (ppm):-A2.26 Is

?E@@Q@ Jrﬁ)zr’lo%é?z%@ ng lH).’J_"L? Q Gmf& %ﬂ)mlaog 1(5% in the
1

1030262025 402(m 22 241 (£ 0,
3), 3:3152(m, 23), 3. 5 (m 13) 2 24 (s, 3H), 2 14 (m,
1 79 1. 94 | (m, 4H), 1.52 (r1L 13) HPLC: 95% MS:

5 7652 15 Stage 6:

-bromo b meth03xou4NT7N 2 rﬁe?ﬁgll ‘6- plﬁ%rldﬁ] 15§1%hé™ -
AyH2N(4-tHfi orz)rﬁ%thgxyzﬁ%heﬁy?) hydrazifro-carbonyimé™’ -
thylt-bénzoft acid hydrochloride (10) The product (166
fg)is 6btained as a hydrochloride 20 according to the
HetH8d 6P3tagé 6 of Example 2, by using as a substrate
the product obtained in the previous stage. Yield: 62%
o4 28 Cr{décbmpesitieny 25 Henwentdnranbtysis:
Gakculated for C229HRIBrESN305:1HAL 164204¢i6H0t41; the
e dn6d; 3;6:08gFound: ExHQ02:1H, 4:68;:50N;5.82 HPLE: che

@6%i0us devivative as a starbing product and 2.78 g of

i

tin chioride hydrate in 7 mL of ethancl.

Yield: 88%

'HOWMR (CDCLy, 300 MHz) 3 (ppm): 7.26 (4, 2H), 7.0% (m,
2H), .78 {m, 2H), 6.50 (4, 1H)

HPLC: 97%

MS: MH" 263/26%

Stage 3: (4-bromop-phenyl)-{Z-piperidin-~I-yl-phenyl)-
amine

The product (1.03 g} i1s obtained according to the
method of stage 2 of Example 4, by using 1.35 g of the
previous derivative as a starting product, $98 pk of
dibromopentane and 2.1 wmil of DIPEA in 13 @ml of toluene.
Yield: 61%

*H ONMR (CDCL,, 300 MHz) & (_ppm): 7.36 {m, 2H), T.26 [(m,
1H) ., 7.01-7.%0C {m, 4H), 6.82 (m, 1H), 6.56 (s broad,
1H), 2.82 (¢, 4H), 1.B7-1.74 im, 6&H)

HPLC: 100% '

MS: MHT 331/33
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MS: MITI 636/638 30 Example 11:
5-bromo-2-methoxy-4-1N-(4'-methoxy-bipheny1-4-y1)-N-(
2-piperidin-l-yl-pheny1)-hydrazino-carbonylmethyl]-benzo
ic acid hydrochloride (11) Stage /-
(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

nd 7.31 g of 4-bromoaniline in the presence of 6.36.9 aqf

b FOR e i R  e EE
g%%yL) "R (CMCia, 300 MHZ5 (ppm)9.38 (s broad,
fﬁl),a&&.'lf@l(df“‘flll)?ﬁﬁf ”(of?‘-?ljﬁ 7-58 (E"DB=7°E7 (EFhyatve
BT (BLH) TORIPLES99% MS: MEN 293/295 Stage 2:°9:%¢
REABromcpHerky I)tbenzerie s pudiahie Fihe protlicts?
(B7 Lig)isPebtaitred actbrdifghto e 15 meHfod ofStage ©f
29 EYEmpledstwusing 728 mg of thelprévious 212 mg  of
derivative ds arstarting producktand:-2,78grof tin thlotidet =
hydrate ins2rel i of etifanoliYield: 88%orate. THELNMR is
(€E=Bke B00MH2Z) G:{ppmYtel . 26y 2ht), 2:05202 H)duc:  is
@3 4{Me2H)w6:60 (didH) HRL:CA% MSWMH. 263/265:;  tre
Stage-3={4-brome-phenyl):-(2-piperidined-yl-phenyddz25 anq
amine Theprodugt (1.0 0Lis ebtained-accordingtothe,  ana
method of stage 3 ot Example-4.by.using 1.35 g of the
previoys derjvative.as a staring product 698.pL of ;.. o.n

1

@'1?59&99%@% : e_a&%gﬁ'%l@&n()fe[gu\élg?’aigdlstriiﬂ_lér(z)f petroleum
t&Qtlzgg"P e'tno Ieadégg't@-lHE?IS\JMB (L"OESaOCQi%QBQ% MA’Q%) rgg of the

PEm) ; 7-362f),7.26 g2,
Yield: 43%

M NMR (CDCLl,, 300 MHz) & (ppm): 7.53 (m, 4H), 7.38
(dd, 21H}, 7.25 {m, 2H}, 7.12 {d4dd, 1H), 6.97-7.10 (m,
3H}, &.8% {td, 1H), 6.7¢ {s broad, 1H}, 3,88 {s, 3H},
2.87 (t, 4H), 1.52-1.78 (m, GH

HPLC: 80%

MS: MH' 359

Stage 5: N-{4'-methoxy-biphenyl-4-yl}-N-{(2-piperidin-1-
yl¥phenyl} ~hydrazine (k)

The product {141 wg) i1z obtained according to the
method of stage 4 of Example 1, by using 203 mg of the
previous derivative as a starting product and 224 mg of
sodium nitrite in 1.5 wl of acetic acid leading to the

nitrose intermediate which is reduced by 1792 mg of
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1H), 7 01-7.10 (m, 4H), 6.89 (m, 1H), 6.56 (s broad, 1H),
2.82 (t, 4H), 1.57-1.746H) HPLC: 35MS: MU( 331/33

Stage 4,
(41-methoxy-bipheny1-4-y1)-(2-piperidin-l-ylphenyd)-ami

ne To a solution of 554 mg of the brominated derivative 5
obtained previously in 14 ml of a 50:50 methanol/toluene
RiXIUIe, ag@m@%&s%9!%@99%38@%@9&9&9@5“%%0%9 of
acld. (1.3 eduivalents), 96 1pg,of palladium tetrakis (0.05
equiva %qt;) 212 mg of lithium chloride (3 equivalents)
a}rlwdqﬁﬁlzcgimof a %OM}{erolar(sollgtion ofoca{_lciurpH\ 2 s a
cart ona;te.fl'h’e whole'is Qreéflufé’ﬁ for 2 hts. ‘The’fdaction”
Ertide prodult i Bxtracted With Bthyl Acttaté setigral® -84 =
fifles#thé cilefed orgahi¢héles are washed with

Wwalter, and then dried on magnesium sulfate, filtered and

Y5 ‘e¥8pordted under reduced pressure. The obtained
residue is purified by silica gel chromatography
eweoléunrethel anéthen-petrdfeum-dthil/éthytacatate:

99t Prlodding 10-2604mgy o théiexpeetedpraduct 20 ¥ieltk-
438% FHINNEVTPE130300 MHZ) | (ppm): 7.53 (m,)r 7.38
(M, THpadc25 (M, 2H)a 7t (ddediha6.9710 4, 3H)hod o
@ﬁ@;e(tdg LH),Eﬁazr@l(S lﬁr,oadd/, U@‘)n@&ﬁ},ﬁr@ Glf the previocus
41):821% &000:6H) 20 HPLG: 80% MS: MRS,359 Stade :n
S:Npidsmethoxy-piphenyd 4-y1)-NA2:pipgridinukn. in s my
yiephenyl)-hydrazing.(k) 30 The praduct (41.mg)is . crgeq
obtaiped agearding.to the methad of stage 4 of Example,
1, by, ysing,203 mg of.the previgus derivatiye as a

4 acatonivrile/H.0 =+
%t%ngT@%thﬁt and 226 mg of sodium nitrite in ?ghr@g(f -

agetic aci Gead?ﬁgliétt%é ﬁltréngoziﬁ?érrﬁé‘afa‘tién\?vﬁ hjs™
feduced by 179 ing of “8T ithiim afiminiam Hydride @ = »°
igodlated ag.a TEE 5af1{: .

%qugvaleentsf in 4 MLGT tetrahydrofurane with ref lux.

Yield: 6495 Nk {C5€ 14380 MHz) 5 (ppm) : 7.49 (d,

2F1y- 7.38°(d, 525), 7.14 (m, 2H), 6.93 (m, 4H), 6.87 (d,

o), HRL 8/ 560

Stage 7: S-bromo-2-methoxy-4-{[N- (4'-methoxy-biphenyvl-4-
¥il} N {(Z-piperidin-l-yi-phenyl) ~hydrazino-carbonyl~
methyl]-benzoic acid hydrochloride (11)

The product (7.3 wmg) is obtained as a hydrochloride
according to the method of stage € or Example 2, by
using as a substrate the product obtained in the
previcus stage.

Yield: 92%

HPLC: 80%
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3H), 2.92 (mg 41-), 1139 (a, 6H) EPIC: 90% MS: MW
374 10 Stage 6.: methyl g
5-bromo-2-methoxy-4-(1N7-(4'-methoxy-biphenyl-4-y1N-(
2-piperidin-l-yl-phenyl)-hydrazino-carbonylmethyli-benzoa
te The product is obtained according to the method of
stage 3 of Example 6, by using 141 mg of the previous
]N'éhxg{a%%e and 126 mg of the acid of preparation 2 in
the presence of 79 mg of EDCI and 56 mg of HOBt in 6

m,12 af dif et@ygofmarplqg Wlth alp%rlflcgmon bﬁfenyz, ) 3= (2
chromato onditions n,
e Ty Condins Cadumn
FOBY T A" oty raté” % iR Wabeléfigths: 220 and
FHAS): 91rr?@’ %Iﬂff‘i‘ﬁ‘%%’@ﬁéd”bf;&&’ugfwgfée able to be
i$6latetl asca TER Luftevield (honsoptif2 80y 398 Epiesc -he
5% 25 MS3E MW 658/660°Stage 7ydride (1.5 equivalencs)
5aptemet2anathoky4W-(@T-methedidiphepyl-g.ion of 5 g
Vi) - M=€2piperidirrbeyk phe nih) - Ay drazinb-carsonytrrathsgy de -
-benzoiciacid:hyeroehlorde (11)30 Theprodutt(7.3ang)nng
is®btained asa-hydrechlorideatcording todheimethodhof the
stage-6-ar Example2by using:asacsubstrate theyl acetate
progduct obtained in the previeus stagea.Ydeld: 2% dried  on
35@EAQ_.L§OWOSM§CMEC A4 BAG, Exaﬂ&ple@alraimrated under
5@&9@@ %;EENQ(‘L&yC‘thqXﬂOXpran)!;Q’N@ omatography of
Riperidin: Layl-phenyh-Aydrazing;carbonylmethylligs one s ecny

mgeghg%(é{ bggmlgr%lgcn)iqrocéq@y% g‘z)tﬁgaggs%red product
1- cyclghexylo& 4-nitpe-benzene To 3.9 g of

2\ycm exﬁanol (1. 1T equwalents) put into the presence of
Sodium hédrlde (L5e uwalents) ynder stlrrﬁg9 @

for mln bis sdded a solution

FHiuororitrobenz8te i 75 rilt" of d%netﬁy’fforrhamld”é S

ThéWwhble 9&'heated to 60C for S hrs. :After returning to

roorh tetfiperature, the medium is hydrolyzed and the

réactish&rudé Product is extracted with ethyl acetate

several times. The organic phases are dried on 15

ridaggre Siun -sukfdte: sfité redr-arvgyévaporated under

regucedopressure. Withza silica gelahrematographysofre  the

thetresidue (cyclohexaneang then, cyctohexane/ethyl of the

acetaten O82-ang- 9041 @) 6:06:g of the desired preduct. s ¢ of

are.abledoibe isplated. in so mi of ethanol.

Vield: 87%

HONMR (CDCL,, 300 MHz) & lppm: 6.76 (&, ZH), 6.62 (&,

28}, 4.08 (m, 1H), 3.42 (8 broad, 2H), 1.85 {(m, 2H),

1.78 {m, 2H), 1.28-1.60 {m, 6&H}
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20Yield: 78% 111 NMR (CDC18, 300 MHz) | (ppm) : 8.16
(d, 2H), 6.92 (d, 2H), 4.37 (m,,111), 1.98 (m, 2H), 1.81
(m, 2H), 1.35- 1.65 (m, 63) RPLC 98% 25MS: [M+Nal+
244 Stage 2: 4-cyclohex lo -phenylamine 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
9 .M} of ethanol. Yield: 87% 1H NMR (CDCI3, 300
MHz) 8, (ppm) : 6.76 (d, 23) 6.62 (d, 23), 4.06 (m, 13),

s bro d 23),.1. 95 (m m, 2

B a0 B s BRI W T i 3

cyclohexyloxy phenyd)- (2 nitro-pheny1)- 5 amine The
g‘ﬁdl}%’iﬁ“’ﬁ g)is“Obtdineds ac88?81h"b6% thee Metisa 6f  =°<
Bage of EXafiple 41 byasmg 295 Ml oF 99 2- 95 mb of 2-
filibresnit CBERPEiIfe arti . 48 of tié profuctohEined ik ned
the previous state it présefite of4aBeFoffQ +-18 3 of
potassivm tertbitanotatetin 108 8 ofIDMSD:Yield: 59%
Y18INMRECDC13, 300 MHz) S (ppm)9.40 (s broad, 1H),
8w20ud, 1) TA.35 (WMD), 7.186m,) 2H), 609577 0 ¢h) 1H)
3E)06.82 (m; 1H),4.06: (Mt H)7 2185 @m 22R), 4.82-(Mys  (m,
52119, 1:35r1.68 (M4 6H) HPLC:56% MS: Mrn2813 .82 (m,
StageAss-1 .60 (m, sH)
N=(4-nyclehexyloxy-phenyl)-benzene-1,2-diamine 20 The
Rrodugt (3:43 g) is obtained according to the method of
stage 2 of Example 1, by using 4.27 g of the previous

t t { 4
e B e A e

V@aanq to the

Ohoa ogoswagé) 5 g%prégerfyploeél Cd b;!'fl%lﬂmg 4(r]21f g of the
previous derivative as a starting product and 15.42 g
of tin chloride hydrate in 27 mL of ethanol.
Yield: 88%
‘HONMR (CDCLs, 300 MHz} & (ppwm): 7.04 (d, 1H}, €.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: 52%
MS: MHY 283

Stage 5: (4-cyclohexyloxy-phenyl)-(2-piperdidip-l-yi~
phenyl)—amine
The product (1.55 gl i1s cbtained according to the

method of stage 3 of Example 4, by using 3.43 g of the
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1H), 6.72-6.84 (m, 611), 4.14 (m, 1H), 1.97 (m, 2E), 1.80

(m, 2H), 1.30-1.60 (wo 6E) HPLC 92% MS: MW' 283 30

Stage 5;

(4-cyclohexyloxy-phenyq)-(2- plperldln 1-ylphenyi)-amine

The product (1.59) is obtained according to the method of

stage 3 of Example 4, by using 3.43 g of the 84 previous

derivative as a starting product 1.65 mL of

Hibromopentana and 51 ml 6F DIPER if 291if of tollierdd, °F

%8&?(‘%%%”“ TEANMR TED013T 500 MiHY) 8 (ppmyatuene-

Wﬂm%%) 6.80- 56.98 Cm, 314), 6.78 (m, 111), 6.52

(8 BRvad | Ly, 4.7 (WFE5), % 8BF(th: 4F4)21.35.2.68) (m 5 - 20~

1679) HM2LE99% MSM158/35F 19-Stageroad. 1H), <4.21

6:N-(4-cyclobexiloxiEphenyi}-N- (2 piperidiibl-

yEpheriyi-hydraz.the (1) The product (118 mg) is

gbtainedsaccording to the method of stage 4 of Example

1, by using 500 mg of the previous derivative as a

stardian g product argh éd ag 615 5egium mitrtepinbd i n- 1~

ot agelig-acidjeasing-Corthe nitroso intermediate which is

reduced.hy.431;mg ofdithium alyminium hydride:(8; o cne

Gauivalents)ind Frl of tetrahydrofurane with eflux . Yield: .,

&ﬂe/e%%l&e MB&QQQ@J&%MH@ 24BRM L%O 577}% of
), 6.94 (m, 110,69 0m211)l477Q§Qr0 ) P

LT 450,200, 200,140 () B

124 h 1211) HPLE: ‘ :

Iit um a um;nlum l'*"ydr C‘n@ ’8 eguivalants] in 4 ml of

tetrahydrofurane with reflux.

Yield: 23%

HONMR O (CDCl., 3C0 MHz) 8 (ppm): 7.00-7.18 (m, S5H),

5.94 {m, 1H},6.30 {m, 24}, 4.77 {8 broad, 1H!, 4.0% (m,

1#}, 2.98 {m, 4H)}, 2.00 {(m, 2H), 1.80 {m, 2H), 1.24-

1,67 {m, 12H) ’

HPBLC: 24%

MS: M 366

Stage 7: methyl 5-bromo-4-[N-(4-cyclohexyloxy-phenyl)-
N-(2-piperidin-1-yl-phenyl} —hydrazinocarbcnyimef:hyl} o
methoxy-benzoate

The product is obtained according to the method of
stage 3 of Example &6, by using 50 mg of the previous
hydrazine and 46 wg of the acid of prepavation 2 in the
presence of 29 wmg of EDRCI and 20 mg of HOBt in 1.5 ml
of dimethylformanide. With a purification by reversad

phase chromatography of a Ifracticn {conditions; C18
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25MS: MH4 300 Stage 7: methyl
5-bromo-4-0V-(4-cyclohexyloxy-pherayl)-
N-(2-piperidin-I-yl-phenyl)-hydrazinocarbonylmethyl]-2-
methoxy-benzoate 30 The product is obtained according
to the method of stage 3 of Example 6, by using 50 mg of
the previous hydrazine and 46 mg of the acid of

re aration |n the presence of 29 mg of EDS% and 20 .,
r% %f 11021 | Ig r(rg:l of |meth Iform%mlde WltnF'l o s

On1Er: 5 mL/min,

ur |cat|onlby réversed %5 hasé chromatography ofa
o versel Se phact oo tRRy o1 o
ROFHTT, ﬁ@l%@mﬁols%ecfa?%‘rﬁ%%‘éﬁo/c) acetofiitriie/H20
BEO5%% TEA, W rate: 15 mL/min, wavelengths: 220 and
554 nri¥ 57 mg of the expected product were able to be
1601280 a5%4°FFA salt 5 Estimated yield: 54% EPIC: 92%
MS: MH% 650/652 Stage 8:
Biprmio- 45 HxEheycldhieidoxyipheryeN=-(2o40-1) v~ {2-
piperidiid-yl-phepydrhydrarinecarbonytmethnd kP17 -2 -
methoxy-henzaeic acid hydrachlosideél 2) The product (61
mg) is-ehtained as adhydrechlerigda.aecarding tathe-crnicride
methed of stage G-ofExample: 2 by.ysing as a:substiate vy
the product gbtained.inthe 15, previoys stage-.Yigld: 8% .,
Mﬁ%;\,}&l&(}ig&?lc Si% MS: NH 636/638
Yield: 85%
MP: 145-180 °C
HPLC: %1%
MS: MH® 636/638

Example 13: S-bromo-2Z-methoxy—4- [¥- {4-phenoxy-phenyl)-
¥-{2-piperidin-l-yl-phenvl)-hydrazinocarbonyl-nethyl] -
benzoic acid hydrochloride (13)

Stage 1: (Z-nitro-phenyl)-(4-phenoxy~-phenyl)-amine

The product (2.03 g} is obtained according to the
method of stage 1 of Example 4, by using 3.7 mlb of Z-
flucro-nitrokenzene and 7.88 g of 4-phenoxyvaniline in
the presence of 6.36 g of potassium tert-butanclate in
34 mL of DMBO,.

Yield: 18%

*H NMR {CDCly, 300 MHz) & {ppm): 9.44 {s broad, 1H),
§.20 (4, 1), 7.37 {w, 3H), 7.25 {m, 2H), 7.05-7.18 {(m,
&H}, .75 (m, 1H)

HPLZ: 80%

MS: MHES 307
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5-bromo-2-methoxy-4-M-(4-phenoxy-pheny1)-
N-(2-piperidin-I-yI-phenyl)-h%razinocarbonyl-methylIben
zoic acid hydrochloride (13) Stage 1:
(2-nitro-phenyl)-(4-phencxy-phenyl)-amine 25 The

product (2.03 g) is 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
Hirerice 5116 SEG OP PSR GIER BUR O P2 m
BrEDMSOETYield:°18%5’ NFNIR @DETSI306MHA S vEe
(ppraY¥e9:44@s broad;tH) F820ds15%), 787 (¥ 3€j, 0%
o6 252l 7:05<P:18 {m 26H)} 6:765(Fhatidd) EPIC: 80%
B5MS: ME4,' 307 86 Stage 2:
N-(Muphenory:-phenylysbenzenedy2-diamine he2r), &.90-
proguet(709;mg)is olatainedby:catalytic hydrogenation in
tlreqresence of 203 mg of 10% 5 palladium on charcoal

i 40wl of-ethanol. Yield: 38% 1H NMR (CDC13, 300

MHz) 6 (ppm)7.30 (m, 2R), 6 90- 7.12 (m, 711),

6:10:6.85 (AHLHPLG: 10006 JOMS MW 277 Stage 31, -
(4-phenoxy-phenyl)-(2-piperldin-1-yl-pheny1)- amine The
product (799 mg) Js obtained agcording to the 15 methed ..
of stage 3 of. Example 4, by using 709 mg of fhe, preyious
derivative as a’starting _prO(Tuct, 350 of dibr mopentane .
Shd 107 mif 6 BIPEA in-10 mi of toluéne. Yield; 829% - °
ﬁb@ﬂ‘ﬁ%ﬁﬁé‘%o@% H2)7.40%d, T11) 775 (m> ™ °f
Toluenea .,

vield: 82%

1 OmMMR O (DMSO, 300 MHz: & {ppm): 7.40 (4, 1H), 7.2% (m,
AWY, 7T.0% (m, 4, 6.95{m, 4R}, 3.27 {m, 4H), 1.920 {im,
4%y, 1.61 {m, ZH)

HPLC: 100%

MS: MH® 34%

Stage 4: N-{4-phenoxy-phenyl}-N— (Z-piperidin-Il-yI-
phenyl) -hydrazine (m)

The product (18% mg! ig obtained according to the
mathod of stage 4 of EBExample 1, by using 400 mg of the
previous derivative as a starting product and 420 mg of
sodium nitrite in 3 mi of acetilc acid leading to the
nitrese intermediate which is reduced by 318 mg of
lithiuw aluminium hvdride (8 equivalents) in 3 mL of
tetrahydrofurane with refliux.

Yield: 49%
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4fl), 7,03 (m, 491), 5.95(m, 4H), 3.37 (m, 4H), 1.99 km,
4H), 1.61 (m, 244) HPLC: 100% ME: NH" 345 25 Stage
4: N-(4-phenoxy-phenyl)-M &7
(2-piperidin-1-ylpheny1)-hydrazine (EI) The product (185
mg) is ohta ned. according to the method of stage 4 of
Example 1, by using 400 mg of the 30 previous derivative
as a starting product and 420 mg of sodium nitrite in 3 -

3t N¥Radétie deid 18AdIAY to thepitroso infermiethiaten 138}
wiiichis peduted By 31 Pingof+ 87 1H NMR §€D&1.3 5800
MHEZ) B Eppm)6.92-7.26 (m, 1314), 4.82 (s broad, 2H),

259 7w, 444),55-1.69 (2m, 6H) HPLC: 97% MS: MID 360

5 Stage 5: methyl
5thremo-2=Befhoxyrd-dh-(4-phenaxy-phenyl)-Na2-piperi
gzl phenyl)y-hyelrazinocarbomd-methyhbepzesie-The : -
preduct (240, 13g) is obtained according to the 10 method

of stage 3.0f Example 6, by,using alaécﬁngagw}ﬁﬂcﬁwi@@s the
hydrazing and J./2 mg of the acid Ofgge@r%gar%wﬂg N ine
the\presengeé) 108 mg_.of ERCI and mg of HO@t in3 ..
tel’ of dimeth forma |de Yleld 51 % ?

éﬁér%tl%lo f\/IHz bfoad. 1 g' Re et and
E 50 (Bilk & arr:)) ?c rgﬁﬂﬁﬁr‘ml (}’é@@‘ﬂ,(@} %H), 268

(e 414)81 46-1.59 (m, 6H) HPLC: 77%
YHONMR {COCL;, 300 MHzY & (ppm): ©.25 (g broad, 1H),

7.97 {4, 1H), 6.75-7.50 (bulk arcmatic, 14H), 3.70-3.9%4
{3z, BH}, 2.68 {m, 4H), 1,46-1.59 {m, &H)

HPLC: 77%

M3: MH 644/646

ot

B

Stage 6: S5-bromo-2-methoxy -4~ [N- {4-phenoxy-phenyl} -N-
(Z2-piperidin.-I-yil-phenyl) -hydrazinocarbonyimethyl] -
benzoic acid hydrochloride (13)

The product is obtained according to the wnethod 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: CL8 column, 21.2x%150 mi,
igocratic mode 35% acstonitrile/H,0 + (0.05% TFA, flow
rate 15 wmL/min, wavelengths 22¢  and 254  nm)

tollowsed by a treatwment with a 1 N hydrochloric acid
gsolution, the expected product was able to be igolated
ag a hydrochloride (89 mg).

Yield: 32%

MP: 232-235 °C
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MS: MW 644/646 20 Stage
6:5-brcmc-2-methory-4-lN-(4§§>henoxy-phenyl)-N-
(2-piperidin-I-yl-phenyl)-hydrazinocarbonylmethyli-benzoi

c acid hydrochloride (23) The product is obtained

according to the method of 25 stage 6 of Example 2, by
using as a substrate the product obtained in the previous
Stage. With purification by reversed phase

Lhromatagraphy of, 3 fragtion (conditions: G18,column, ,
21 2x150 mim, jsocratic mode 35% acefonitrile/H200.05%
TEA, flow 30'rate * 15 mL/min, wavelengths : 220 and

5% :nvrj?fffollowed by a treatment with a. 1 N hydrochloric

%éidmgolﬁﬁ?)ﬁﬂﬁe expected product was able to be

isolated as a hydrochloride (89 we). Yield: 32% 35MP:
Beyrssisc %@E‘T@Fﬁ"éﬁfé‘r"y[é‘h%I%?%lé'éﬁz”tﬂﬁfé‘a"fb’r“?hewll ~
C33H32BINGO3 131 ot end 20v-E 3786 FREP P BINEG 8 L 1 -7~
EFanty-CeB7074; #4418 .0V B89 11dPLE4D7% 5MS: NH'
H30/632 Bxarfpletldro-phenoxy) ~phenyl] - (2-nitro-
Babrommoe«4-iNe[4-(4-chloro-phenoxy)-pheoylIN-(2-piperidi
Thd-ybpheryl)-tydrazinocarbenybmetdy 1 2=ording to the
raethaxythenzeic acigchydeeghloride £14)d0.Stage fin ot 2-
H-(4rehlara-phenexy)-phenyil-(2-gitrephenylyamine he.y; -
product (609m9) is.ohtained.according torthe-method of vt -
stage-10f.Example.4. by yising 840 al of 2-
fluorg-nitsgbenzene and 2.1 a of 4-(ohlorophenoxy)- 15
anilipg in the presence,of 1.43 g of potassium ferte,,, -, o,
buganolate jn 20 ml of DII8Q, Yield: 2%~ /.
HPLO: 87%

MS: MHE® 341/343

Brage 2: N~ {4~ (¢~chloro~phenoxy) ~phenyll ~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 ethanocl.

Yield: 24%

WoONMR O {CDCLy, 200 MHz) 8 (ppmi:  6.73-7.38 {(bulik
aromatic, 12ZH)

HPLCO: 100%

MS: MHT 311/313
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"H NMR (00013, 300 MHz) 5 (ppm) : 8.21 (d, 1H), 7 4

7.40 (m, 5H), 6.97-7.14 (m, 5H), 6.77 (t, 1H) 20 EPIC:

97% MS: MH" 341/343 Stagé?
2:N-(4-(4-chloro-phenoxy)-phenylJ-benzene-1,2-

diamine 25 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
firfeRIdride Hydfate i 10 PRFBPEthaRBE VidId! T296 JOIEf ~ -
NVR{EeDCE31300 MHz) 6(ppm): 6 73-7 38 (bulk

romatied $2H) HPLEGY100% MS:Me31 14393 BEStdge the
Bthod of stage 3 of Example 4, by using 684 mg of the
(4 <(4-Chlore:phenoxy)-phenydns(2-pipendiralydphenyl)a of
mine-dheproduct(b36 mg) iscobtairediaccording toitheiene .
method-akzstage 3 of Example 4, by using 684 mg of the
qipreviousgeriyative as asstarting ppduct, 308,00k (buix
dibramopentane and 920 Ws,0f DIPEA in 2 mk ofixy 1 72
tqluenge. Yield: 71% LH NMR (CDC13,300 MHz)5(ppm):
6.80-7.28(bulk aromatic, 12H), 6.66 is broad, 1H),

86 (m, 4H),.1,72 10(m, 4H), 1.61 (m, 21-i) UPLC: 99%

MS: M6H 379/381 Stage 4:
N-(4-(4-chloro-phenoxy)-phenyD-N-(2- 15

i ] B N LR o 5 )

R Bbtained *a‘é’clc)‘rpd%lgﬁvé REHEtH6a oftage a of
EXarRpie oy Usitity 300 g bFthe préviotid derivative He o
&’stattifgprodutt and3T7°my of Soditm Hitrite’ in P TEE  =°°
@Fﬁ‘tﬁé‘ff&*a@?&}é‘aaiﬁ’@ t&Sthe starting product and 317 mg of
sodium nitrive in 3 mL of acetic acid leading teo the
nitreoso intermediate which is reduced by 120 mg of
lithium aluminium hydride (4 ecuivalents} in 5 mL of
tetrahydrofurane.

Yield: 26%

"W ONMR  {CDCLl,, 300 MHEz) &  ippm): 6.86-7.25 (bulk
aromatic, 12H), 2.%88 (m, 4H), 1.70 {m, 4H), .56 (m,
2H)

HPLC: 83%

MS: MH" 294/396

Stage 5: methyl Sebromowd e {Nw 4= (4~ckloro~phenoxy) ~
phenyl) ~N- (2-piperidin-1-yl-phenyl)-hydrazinocarbonyl-
methyl}-~2-methoxy~benzoate

The product (8¢ mg) i cbtained according to the method
of stage 3 of Example &, by using 80 mg of the previous

hydrazine and 68 mg of the acid of preparation 2 in the
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20 nitroso intermediate which is reduced. by 120 mg of
lithium aluminium hydride (4 equwalents) in 5 mL of
tetrahydrofurane. Yield: 26% RMR (CDC13,300
MHz)8(ppm):6.86-7.25(bulk 25aromatic, 12H), 2.96
(m,)1.70 Cm, 4H), 1_56 (m, 2E) HPLC: 83% ME: MP,
394/396 30 Stage 5: methyl
> ggrgxgno 4-01"(4 (4-ghloro-phenoxy)- . wope sn 2 o o
}4 2 plpgrla 1?y(f phenyf} hy&rammocarbonylmé
54 Ow“f'ﬁoxy%enzoate The nroduct (86 mg) is
%b‘ﬁ%e@ accordlng to the method of stage 3 of Example
& B RisitgBo/mg o the prévidtis™ss hydizife &raes 1H! -
?11@'7 f'the Hcid 6f b?éﬁa?étlbﬁ‘?]%naﬂ@“a%cpres-’éﬁee%ﬂ? 91
g oFEDCH arid 30 mb of HOBLLHASS nik of i)
grvfethiAformamide. Yield: 62'6  IH NMR (0130(13, 300
MH2)6 [Pz ©9.35 (s broad, 1H), 57.97 (d, 1H),
6.75-7.52 (bulk aromatic, 13H), 3.67-3.91 (3s, 8H), 2.68
ety 1.426150 (m,{6H)HP1-Ch MBS -MbE:H£B/680 10 1.7 -
Eﬂagfpﬁfidin—l—yl—phenyi)—bﬁdrazino—carbonylmethyl}m2w
B0 ¥0A:(4-(4-chlarenphensxyypheny 1J-N(2-piper
lfhé ylpPQ@\M) hﬁgr%%i‘no 1%3@9“5{{@%@&*%}9 “a  hydrochlorides
methoxy:benzoig acid hydrochloride,(14) The pradpet (32 v,

mg).js chtained,as.a iydrochloride accordipg ta the 5, .
methad of §ta993e 6 of Example 2, by 15 using as a

D].VO

d‘g{rat the product obtained in the previous stage.
Y|e 6 /o 2 50
MP 53.5-163.

: 95% MS: MH® 664/666

Example 15: 4-{N-[4~(4-fluoro-phenoxy)-phenyl] -3- {2~
rnethyl-g§-piperidin-l-yi-phenyl) -hydrazinocarbonyl-
methyl}-2-methoxy-benzoic acid hydrochloride (135)

Stage 1: [4-{d-fluoro-phenoxy)-phenyl]-{2-methyl-6-
nitro-phenyl)}-amine

The product (790 mg) is obtained according to the
method of stage 1 of Exanple 4, by using $00 ul of 2-
fluocro~3-methyl-nitrobenzene and 2.6 g of 4-(4-fluoro-
phenoxy) -phenylamine obtained in stage 2 of Example
in the presence of 2.36 g of potassium tert-butanclate
in 80 ml, of DMSO.

Yield: 40%

*H NMR {CDCl., 200 MHz) & ippm): B.38 (s broad, L1H},
.98 {4, 1HY, 7.40 (4, 1H;, €.87-7.06 (bulk a

THYy, 6.76 (4, 2H), 2.08 (s, 3H)



75
1

MP: 153.5-163.5C HPLC: 95% MS: MR 664/666 20
Example 15: 4-(N-[4-(4-fluoro-phenoxy)-pheny11-N-(2-
methy1-6-piperidin-1-yl-pherd/1)-hydrazinocarbonylmethy
[}-2-methoxy-benzoic acid hydrochloride (15) Stage 1:
[4-(4-fluoro-phenoxy)-phenyl]-(2-methy1-6- 25

nitro-phenyl) -amine The product (790 mg) is obtained
accordlng to the method of stage 1 of Example 4, by

iing §60 uL of 2- fluoro-3-methyl-nitrobenzene and 2.6
1‘és'of‘ff’(ffluorophenoxy) -phenylamine obtained in stage 2

of Example 5 30 in the presence of 2.36 g of potassium
fersisutanbiatd 480 verof MBSO YidldrabsiRie thyl-
een330e-iH4zy e (ppm): 8.38 is broad, 1.981H), 7.40

tde 1536.:87-7.06 (butk aromatic,s35i£81)p6, 76v@h2bd ) ion
2:08:(5,r3H)c HRE GieBA% MS =Mid=33%-Stagedle 13.
1e-(4-~(4fluoro-phenoxy)-pheny1)-3-methylbenzene-1,2-d
iamine: Themmproductad glis-obtaineghy; hydsogenation muix
according tathe method of stage 20f:Exampled?. Yiekt: (o
B3 14:NMR (£DE13,:300 MH2z) 6(ppm)6.83r7.01(bulk .
10aromatic, 711),8.87(d,2H),6.55(d,211),4.92(s broad,
111),.3.89 (s broad, 2H), 2.18 (s, 381) EPIC: 98% ME:

ma- 309 15 Stage 3:

(Sﬁa(él ﬂ%lOI{? %1191)98 Bh%neﬂl.){}zf} %EhX ?} {2~methyl-&-

| endin eny
perldlnm - ~phe yl) amlne

The product {(L.16 g} 1z obtained according to the

method of stage 3 of Example 4, v using 1.58 g of the
previoug derivative ag a gtarting product, 700 ul of
dibromopentane and 2.14 mi, of DIPEA in 30 mL  of
toluene.

Yield: &0% .

HOONMR  (CDCI;, 300 MHz} & {ppm): 6.84-7.61 (bulk
arcmatic, 3%H}, 6.70 (d, 2H), 6.18 {5 breoad, 1E}, 2.74
{m, 4H), 2.13 {8, 3H), 1.58 (m, 6H)

HPLO: $B%

MS: MHE' 377

Btage 4: N-[4-(4-Fluoro-phenoxy) -phenyl] ~N-(2-methyl-6-~
piperidin-l-yl-phenyl)}~-bydrazine (o) )

The product (188 wg; LiIs obtained according to the
method of stage 4 of Example 1, by using 525 mg of the
previcus derivative as a gtarting product and 558 nmg of
gsodium nitrite in 4 ml of acetic aclid leading to the

.

nitrese intermediate which i1s reduced by 208 mg of
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The product (1.18 g) is obtained according to the method
of stage 3 of Example 4, by using 1.58 g of the previous
derivative as a starting proddueét, 700 lei, of 20
dibromopentane and 2.14 mr, of EIPEM in 30 mil, of
toluene. Yield: 60% 1H NMR (COI300 MHz) 5 (ppm):
6.84-7.01 (bulk aromatic, 9H), 6.70d, 211), 6.18 (s broad,
111), 2.71. 25(m, 4H), 2.13 (s, 3H), 1.586H) HPLC: 98%
%ﬂsywﬂfzvvmunsﬁagéxgrlde {4 eguivalents) in 4 mL of
N4 (e Shidrg-ptienoxy)-phenyll-N-(2-methyl-6- 0
pipetidirekyl-phenyl)-hydrazine (0) The product (198 mg)
i8 obtainedzEcordiry totthe) méthodbofistage 4%0f . 18 (bulk
axample 15by, usingg 525 mgpef the previoys derivativie ass,
astarting produet; and. 558:mg ofesodizim nitrite in 4 ail of
aeetic acid leading to the nitroso intermediate which is
#edueed4y 208 mg of 92 lithium aluminium hydride (4
equivalents) in 4 mL of tetrahydrofurane. Yield: 36% IM
MBB (g:'Dga’lt%ygoo M—h'ﬁ) ﬂpp{nhﬁcﬁ%—%ﬂéz@% ~phenyl]-N-
Sargmatic. EM),4.84.(s broad,250,:2 68 and 2.94.411,1 -
%Q}Z%% gﬂuéige%&y 1,20;4.64 (m, 611) HELP: 76% ME:
' 60 (Sta s
4-(4-fluor pheno
n'\c “ty1-6-pit erldln-éyfpﬁe% 1)- hy%?ymnoc”élrt%org‘yclI het ¢
ﬁrﬁviohﬁ“ethgx benzoate OI'he fotuct (141 g is
8b?§ﬁT€&3a5tordlhg t&}iﬁepresence of 51 my of EDCI  and

36 myg of HCBt in 1.5 wl of dimethylformamide.
Yield: 97%

‘gowMR  (CDCLs, 300 MHz) & {ppm): 9.76 (2 broad, 1H),

Mn obta ned accordlng Lo the
me

.74 {4, 1HY, 6.50-7.22 {(bulk aryomatic, 13H), 3.87 (s,
3HY, 3.70¢ {m, BH), 2.72 {m, 2H), 2.44 (s, 3H), 2.30 (m
Hy, 1.30~1.42 {2m, &H)

HPLC: 97%

MS: ME' 598

Stage §: 4-{N-[4-(4~fluoro-phenoxy)-phenyl] -N-{2~
methyl-6~-piperidin~-Il-y1 -p'henyl} ~hydrazinocarbonyl-
methyl}-«zwmethox§—benzoic acid hydrochloride (15}

The product (131 mg) is obtained as a hydrochloride
according to the methed of =stage 6 of Example 2, by
using ag a substrate the product obtained in the
previous stage.

© Yield: 90%

MP: 155-168 °C
HPLC: 100%
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method of stage 3 of Example 6, by using 95 my of the
15 previous hydrazine and 60 mg of the acid of the
preparation 1 in the presencédf 51 mg of EDCI and 36
mg of HOSt in 1.5 mL of dimethylformamide. Yield: 97%
NMR (CD113, 300 MHz) 3, (ppm): 9.76 (s broad, 111),
207.74 (d, 181), 6.50-7.22 (bulk aromatic, 1311), 3.57 (s,
311), 3.70 (m, 511), 2.72 (m, 2H), 2.44 (s, 311), 2.30 (m,
P91y .3641.42 (2m, 6H) HPLC: 97% MS: 14H4 595 25
Stage 6: 4-0T-14-(4-fluoro-phenoxy)-pheny17-1?1-(2-
Brettmile61pip ittty kphieny)-Hydiazinocarsorstimetieyy 11 -
§-2zmethioXy-benizeic dtid hydrathdoritle- (38y #tieproduct
H3bwpg)dsighfained: ascahydrochloride-3@ acepigigtoride
themethod of stage 6 of Example 2, by using as a

subgirate theprodust-ehtainge-indhespravious. stagexy ; -
yield: 19080 MB:-1851168,6C-3044R21C;, 1000, MSEMML - ; 1o~
§§ﬂbgﬁ@m&rﬂ-ﬁ-z ~-methoxy-banzcoate (16a}

%ﬁ@ro 'cﬂl'c,ocl t41€41f I’O PDGBQE(XLPJ&G”X&éordmg to

the

!EE&%JEE‘%‘EYLQLQJ eri %”éyyalrl%hgnﬂ') DYAazinoLs o or e
ca&tggg Imethy11-2- methogygmd en glcthr%chlorldef he
Sta e 1: methy TS- bromo-4- -(4- fuoro henexe/)_ﬁ o

Cf I\F(ﬁoal?hﬁ% piperléln |- Tp%enyl) h drazinocar

on ?y Sthyi-2Zméthoky-benzoste {183y 0 %@a&%%uct
fS?L i )9% obtained according to the method of stage 3
of E%ﬁn P& Bsrby*G8ing 65 ma GFthe hydfizing ofsige 1 -
4 rfngkémﬁFé? 15°afti 81 hg' 6F the IE5F PrepaFation- ? in (d
thé présehce of 81 mg -dFEBCIENd 36 Mg 6f Mdst it 1% (m.
/i, -ofdirhethylfoimaridé: 1.5 ¥ieler 94% 1H NMR
(€BC 131800 MHZz) 6 (ppm): 9.86 (s broad, 181), 7.98 (s,
M), 884-7:287(bulk aromatic, loH), 6.57 (d, 231), 3.87 (s,
38), 3.76 (s, 2H), 3.71 (s, 33), 2.80 (M, 23), 2.44 (s, 5H),
k344.48 (2’!?]1;26:]11[):-2%9{@%9@.&1 uvoro-phenoxy)} ~-phenyl] -N—
(2-methyl-6~pipaeridin-l-vl-phenyvl)}-bhydrazinccarbonyl-
methyl}~2-methoxy-benzcic acid hydrochloride (16)

The product (116 mg) is obtained as & hvdrochloride
according to the method of stage 6 of Exawple 2, by
using ag a substrate the product obtained in the
previous stage.
Yield: 73%
MP: 155-168 ‘C

Elementary analysis calculated for
CagH3:BrFN-0s IHCL . 1. 5H:0: T, 38.25; H, bL.lé;
Found: ¢, 56.31; H, 5.04; N, 5.61.
HPLC: 98%

1
=4
(53]
=3
W
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MS: MEP 676/678 Stage 2:
5-bromo-4-{N-14-(4-fluoro-phenoxy)-phenyli-N-(2-methy1
-6-piperidin-1-yl-phenyl)-hyd?ézinocarbonyl- 25
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 as a substrate the product obtained in the previous
%?aigé?:%ﬁ%éﬁcﬁén% MP: 155-168 P Elementary analysis
calculated for C3L-1332rEN305.1HC1.1.5H20: C, 56.25:
Eragnle. M5 YOIFOGMer ey 5@ 815 H,) 57042\ BEEdin-i-vi-
BEHPLCR98%= MS: Vi BEXE0Y Exdniplenp7 2 -methoxy -

b qHbenzl-phemy)-N=(2=piéridin-15y1-

Bhesw 1)- hyérbzimpt arbemylmetind): Brbrobro:Z-methioxyb
enzoic:acicchydrechletde (17)SBtagedd according to the
-herzylspbenyd )i(2-nitee-phenyl)-amine The preduct or 2-
G2Lmg)iis-ebtained ageording terthe-method of stageit <he
of- Example,.by 1sing 9e8.pk.of flugro-nitrobenzene.and 1,
29 ff4-benzylaniline in the 10 presence of 1.63 of
potassiumstert-butanolate in 30 ml of DMSO. Yield: 22%

Ly MMR&%@%P 300,MEi2) S(ppim) 946 (s broad, A6), )
%]1% (d(_’cz,j%}g :1'#).’77¢'4€’d(,m’1112 O, 215(2'73%0 %ébmkro 1G-7.40
3 O%fﬁg‘%@;&lﬁ) &L 2ED PG 78%
ﬁ?(f-be?ﬁzgytphenyl)-benzene-l,2-diamine 20 The

produdt {291 mg) is obtained by hydrogenation according

to the method of stage 2 of Example 13.
Stage 2: N-{4-benzyl-phenyl)-bengene-1l,2-diamine

The product (291 mg) 1is <obtained by hydrogenation
according to the method of stage 2 of Example 13,
Yield: 2%

HPLC: 100%

M3: ME' 275

Stage 3: (4-benzyl-phenyl}-(2-piperidin-Il-yI-phenyl)}-
amine

The product (213 mg} 1s obtalned according to the
method of stage 2 of Example 4, by using 2%1 mg of the
previous derivative as & starting product, 144 ulL of
dibromopentane and 444 ul of DIPEA in 4 ml of foluene.
Yield: 59%

MOONMR O {CDCL,, 300 MHz) & (ppm): 6.79-7.32 (bulk

aromatic, 13H}), €.83 (8 broad, 1H}), 3.%4 (s, 2H}, 2.83
{m, 4H), 1.7C {m, 4H), 1.38 (m, 2H)
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Yield: 52% HPLC: 100% MS: MW 275 25 Stage 3:
(4-benzy|-pheny1)-(2-piperidigs-l-yl-phenyl)- amine The
product (213 mg) is obtained according to the method of
stage 3 of Example 4, by using 291 mg of the 30
previous derivative as a starting product, 144 pir of
dibromopentane and 444 }IL of DIPEA in 4 ml of toluene.
gﬁ’ d: Fg%g/o 1H NMR (CDC13,300 MHz)5(ppm):
.79-7.32(bulk  aromatic, 13H), 6.63 (s broad, 1H),
3794"8, 271, 2.83 35(m, 4H), 1.70 Os, 4H), 1.58 (m, 2H)
HPLC: 96% MS: MID 343 Stage 4:
ﬁl*'if&’fbé'hz%}r-b%”é’ﬁi}i%’]’::ﬁéﬁcz’iﬁgéﬁaiﬁ-T%ﬂﬁﬁ‘é’rﬂify-ﬁgﬁazrazin
BRP) EheBroaatt=(66’'mg) is obtained according to the
Aethod $fStale 4°6f Examiplett=Byassiigi 213 g dfthes thod
pievious derdvative Bisrarstarfing produstand 249mg of the
soditimrpitfiteire8imL. of acetic aciddeadmigdo thel 10:9 ng of
mittoso imtermediate which isreduced by-189mgiohe to the
hithistnealnimiricmdiydede{8-equivalenrts)dai3 mL afss ng of
tﬁf&hyﬂr(miﬁﬁﬂ&.a}ﬁle]}@rdgz% 1H NM?L;(I@DQJE‘SB@@ 3 mL of
MHZz)8{pRY):6:.92-7.31(bulk 15aromatic, 1311), 4.75 (s
broad, 1N), 3.91 (s, 211), 2.96 (au 411), 1.66 (m, 4H),
1:54:64, 28)HPLG1063 MC: MW, 358 20.5580€ 91 (nuix
MMVl 13m . 495 (s breas, am), 3.91 (s, 2w, 2.
4-(N-{¢:benzyl-phenyl)-Ns(2-pipgridinl-y1-pheny2)-hydra
Zjno grp@&ylmethyll-5-bromo-2- methoxy-benzoate The
Rroduycet. (3% mg) is obtained according to the method

26

Stage 5: methyl 4-][N-{4-benzyl-phenyl)-N-(2-piperidin~
lwyi-phenyl}~-hydrazinocarbonylmethyl] ~5-bromo-2-
methoxy-benzoate

The product (64 my) ig obtained according toe the method
of stage 3 of Exsmple &, by using 60 mg of the previous
nydrazine and 56 mg of the aclid of preparation 2 in the
presence of 35 mg of EDCI and 25 mg of HOB: in 3 mL of
dimethylformamide.

Yield: 59%

HONMRO{CDCL,, 300 MHz) & {ppm): 9.33 (g breoad, 1H),
7.88 {4, 1¥), €.71-7.51 (bulk aromatic, 14H)}, 3.85 (s,
6HY, 3.70 and 3.76 (28, 4H), 2.74 {(m, 4H), 1.28-1.60
{m, 6H}

HPLC: S50%

MS: MH £42/644
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of stage 3 of Example 6, by using 60 mg of the previous
25 hydrazine and 56 mg of the acid of preparation 2 in
the presence of 35 mg of EDCI and 25 mg of EOEtin 1
thL of dimethylformamide. Yield: 59% IH NM?. (=lb
300 MHz) 8: (ppm): 9.33 (s broad, 1H), 307.98 (d, 1E),
6.71-7.51 (bulk aromatic, 14E), 3.95 (s, 611), 3.70 and
3.76(2s, 411),2.74 (m, 411), 1.26-1.60 Cm, 611) HPLC:
v e e T
PR U-BEARBREF LKLY Sipedinc I phetR Ty dr
BoietarBoiyImETRAREBT6Mmd 2 methoxy-benzoic acid
Ryirgenittide (1°7) The prodGeE883Mg)7% obtdietras’a-ide
hyelrothteride S-aecardititftorthestisthod ofistagesof 2.
Exaraples2, by usingrasa substratedictproduet obtained the
mrthrequeviousstage. Yield: 88% MP: 137.5-162 C 10
HRLE: 97% MS: MH 628/630 Example 18:
#=[N«(#+broma-phenyl)-W-(2-piperidin-1-yl-
pheny k)-hydrazinocarbonylmethyl)-5-chloro-2-methoxy-1
bdenzoieagigihydrochloride (18) Stage 1:
N-(4-bromo-pheny1)-N-(2-piperidin-lI-ylphenyl)-hydrazine
@Ihe predugt (370 IB@Z&%Q@@&Q@Q@%QM%&Q%B%-L;:L
effiod of stage 4.0f Example 1. by using 500 mg o the,.
glén%%ggagyﬁdoﬁ;&@%gwrsz@%5%Pf Example 11 as a
Sartnd praduct and. o04.mg, of sodum nirte,in 3 of
a%eﬁcll%\}2 |%%t§o, thegﬁ?roso intermediate which is
fedtided By 458 ma oFlithium aluminium hydride @?’ .
eqlivarRTEy in 31 SttetrdRydioriranes. Z%CWEI%%L 106° °°°
method of ‘stage 4 of Example 1, by using 500 mg of the
derivative obtained Iin stage 3 of Example 11 as =&
starting product and 04 mg of scdium nitrite in 3 mL
of acetic acid leading to the nitroso intermediate
which ig reduced by 458 mg of lithium aluminium hydride
{8 sguivalents) in 3 ak of tetrahydrofurane,
Yield: 71%
HOONMR O {CDCL,, 300 MHz) 3 (ppwm):  §.98-7.2% (bulk
aromabic, 8H), 4.77 (s broad, 2H), 2.%2 (m, 4H}), 1.65
fm, 4H], 1.5% (m, 2H}
HPLC: 88%
MS: MH 346/348

Stage 2: methyl 4-{N- (4-bromo-phenyl}-N-{(2-piperidin-
I-yl-phenyl)-hydrazinocarbonylmethyl]-5-chloro-2-

methoxy-benzoate
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1H NMR (CDO01, 300 MHz) 6(ppm): 6.98-7.25(bulk

aromatic, 8H), 4.77broad, 216), 2.92 (m, 416), 1.66 (m,
416), 1.55 (m, 216) EPIC: 88% 30MS: MH7 346/348

Stage 2: methyl 4-EN- (4-bromo-phehyl)-N-(2-piper din-
1-yl-phenyl)-hydrazinocarbonylmethyl)-5-chloro-2-
methoxy-benzoate 97 The product of stage previous

(64 mgq) is obtained according to the method 3 of
Examiplé6-byadsivy 370 rheofitive titeacithef to the method
pfeparation 3 inrthetpresénce of 225 mgrof EDClandg  the
159/mg-0f HEBtin. S=ml siddmethylformamide:sYiekdid of
899621 NMR3(ORA0R300:EHdzE6 (ppm)29.34 (sibread and
15t), vl 78 (bpdH); 6.6 37 .49 (butk aonratic . 9H): 3.87 (2s,
6H): 3. 76:€s, 2H), 2.75 0-11, 4H), 1.28 at 1.60 (2m, 6H)

10 RRIC 86%, MS: MW:586/588 S1a0€32s (s broad, 1m),
4-V(4zpromo-phepyl)-No(@spipetdind e, omy, 3.87 (28,
§HY, 3.70 (s, 2H), 2.75 (m, 4H), 1.28 et 1.60 {2m,6H)
HPLC: 96%

MS: MH' S86/588

Stage 3: 4~ [N~ (4-bromo-phenyl}-N-{2-piperidin-I~yl-
phenyl) -hyvdrazinocarbonylmethyl]-5-chloro-2-methoxy—
benzoic acid hydrochlioride (18}

The product (3% mg! 1z obtained as & hydrochlorids
according to the method of stage & of Example 2, by
uging as a substrvate the product obtained in the
previous 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-i-yi-phenyl)-hydrazinocarbonylmethyll-5-~
chloro~2-methoxy-benzoic acid hydrochloride (19)
Stage.l:.methyl 4-[N-(3'-Acetyl-biphenyl—-4-y1l}-N- {2~
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl}-5-
chloro-2-methoxy-benzoate

To a sclution of 200 mg of the brominated derivative
obtained in stage 2 of EBxample 18 in 2 mL of a 50:50
methancl/toluens mixture are successively added 84 my
of 3-acetylphenyliborenic acid (1.5 eguivalents), 20 mg

of palladium tetrakis (0.0% eguivalents) and 85 pbL of 2
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phenyl)-hydrazinocarbonylmethy1J-5-chloro-2-methoXy-
15 benzoic acid hydrochloride (18) The product (39 mg)

is obtained as a hydrochlorid&according to the method of
stage 6 of Example 2, by using as a substrate the

product obtained in the previous stage. 20Yield: 75% MP:
177.2-189 00 EPIC: 95% MS: MH-' 572/574 Example 19:
4-(N-(3'-acetyl-bipheny1-4-y1)-N-(2-

WipefidinctyAipRentA )-Ryaa2in6earsonyimetAyh-svhele  is
tHloree2-rhethéxycbernzuic ik hydroehibride (19):Stager ue
r: methyl4-WeB-Acetyl-Bipheriylxd-ydd=Na(2- several time,
piperidindeylphenyd):ihydrazirocarbomdmethyl)b-:30 molaxr
ahiloro<2-methexy-benzoate T aiaisalutioned 200 mg=efi face,
thedaraminated derivativeobtained instage: 2 pfdxample the
48 in 8L 0f-aH0:50 methanglltaluene mixture ar€ica  gel
suegassively added-84.mg.0f 3-acsetylphenyiboronic acids /15
(15 equivalents), 20.mq,35 of palladium. tetrakis (0,09 gy o
equivalents).and 83 pL of 1 98 molar solution of sodium
garbonate, The whole is refluned for 3 hrs. The reaction
grude product taﬁgcn M:ﬂ in water is extracted with ethyl |
qgetape several tlrpe t e collected organic mgases are
washed Witha 1 mblar “Sollitioh of soda. and then d dnéd

On magfn’esmm Sulfite, filtered and evapo(r Ated Under °°

?é%méﬂwéss?ﬁrém élbbtalned residue is purified by

§ifita gét thromatography (petroleum ether/ethyl acetate:
89715 antf HéR B0/20 right up to 50/50) leading to 110

mg of 10 the expected product. Yield: 51% 1H NMR
CEE13: 300 KHZ)CpiprnP PBeris! H1TY. /8204 {dp gy idin-
7 M (DL SHY, /610476 2qbutkawomatiey BHP-6:89(m322H),
RABBBD B BR )2 2. & Guriv ABY, 020551 253H),
THE8-153uftr; 68 HRELC: 92%cbtained as a hydrochloride
according to the method of stage 6 of Example Z, by
using as a substrate the product obtained in  the

previous stage.

vield: 86%
MP: 140.2-165.3°%C
HPLC: 91%

M3: MH' 612/614

Example 20: 4~ [N-({(4'~acetyl-biphenyl-4-vyl)-N- (2~
piperidin-i-yl-phenyl)-hydrazinocarbonylmethyl] -5-
chloro-Z-methoxy-benzolc acid hydrochloride {20}
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MS: MI-. 626/628 Stage 2:
4-1W-(31-acetyl-biphenyl-4-y1)-N-(2-piperidin20
2-yl-phenyl)-hydrazinocarborfimethy1J-5-chloro-2-
methoxy-benzoic acid hydrochloride (19) The product (69
mg) is obtained as a hydrochloride according to the
method of stage 6 using as a substrate the product 25
previous stage. Yield: 66% MP: 140.2-165 ( HPLC: 91%
MBIMH; 8221814300 Example 2 Hyohtainddriby tite (2-
Biamiplen20- 4l (b4 adetyt-biphenybdny DpdNH(RL] -5-
pigeridin-psphemikdwdnazinocarbonylmethyl)-5-
chiore-2-methoxysbenzoic:acidhydrochlokide-(20):9%c the
Slagesl: cEEIGt[&YEéefN-](4,tfﬁceﬁy:|ahipﬁ§h}él-4ty}1)'b~lgigg as  a
9@%89&8@1%%9%BM@&%@&M&@%%&)&%MW1e 18
chiora-2-msthoxy-henzoate Lhe prodyet,(167:ma).isy
nggmquaccording to the 5 method of stage 1 of
Example, 19,,by using,as a subsirate the prodyct ., ¢ 5.
qbg?iun(%dJQ stage 2. of Exan plg Jgp 8 and as a_co; sLHbstragg (m,
4- acegyl% encyl PnI(I‘ acid, |e]él 78{ “1E NMR

Epct: 300 MH: *% 4 (ppm) = 935 (%, 111), 6.70- 107.91

Siilkc arématic, 1411), 3.61-3.78 (35, 85), 2.60 (m, 4H),

528‘@ 311°120-1.51 (m, 6E) EPLC: 87% MS: Imic

626/628
Stage 2: 4~ [N-{4'~acetyl~biphenyl-4-yl}-N-{2-piperidin-

l-yl-phenyl)-hydrazinocarbonylmethyl] -5-chioro-2-~
methoxy-benzoic acid hydrochloride (20}

The product {82 mg) is obtained as a hydrochloride
according to the wethod of stage 6 of Example 2, by
uging as a substrate the produgt obtained in the
previous stage.

Yield: 47%

MP: 165.3-180,1°C

HPLC: 100%

ME: ME™ 8l2/614

Example 21: S-bromo-Z-methoxy—4-[N-|(3-phenoxy-phenyl)-
N-(2-piperidin-l-yl-phenyl)-~hydrazinocarbeonylmethyl] ~
benzoic acid nydrochloride {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 3.2 g of 3-phencxyaniline in the
presence of 2.12 g of potassium .tert-butanclate in
10 mL of DMSGC.
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15 Stage 2: 4-(N-(41-acetyl-bipheny1-4-y1)-N-(2-pipe
dinl-yl-pheny1)-hydrazinocarbonylmethy1J-5-chloro-2-
methoxy-benzoic acid hydrocfforide (20) The product (82
mg) is obtained as a hydrochloride according to the

method of stage 6 of Example 2, by 20 using as a

substrate the product obtained in the previous stage.

Yield: 471 MP: 165)3-190 leC HPLC: 1001 25MS: MH'
5121814 Example 21:

BibiiholS2feth 38R 4N (3pherexy-phetfy1)e broad, 1H},
R-{2-pibendin-1-y19héfy 1) HydraZitrotarbottylnméthyllbenz
Bi-acid*iydrochloride (21) 30 Stage 1:
(&nitg-phenyl)-(3-phenoxy-phenyl)-amine The product
(2.08 @) is obtained according to the method of stage 1 of
Exaraple 4-by-usiag123 18 af2oHuesaniitobenzenaand
3:3 g ef-3spbenoxyanilingin the  Jesence of2. 134 0fycic
potassium-tert-butanolate in,35:1Q4ml oPMSQ 100 of 102
¥igld: 57% IHNMR(CDCE3, 300 MEz) .6 1PRRO 19.38. 1.1
(s-broad; 1H),.8:12(d, 1H),.7.63 (d, 1H), 6.70-7.43 (m,

%}'e'@dEPcJLQmZ?(85MS M5H 307 Stage 2:
414 phenoxy-phenyl)-benzene-1,2-diamine The

%IQI 17878 g) is obtained by catalytic hydrogenation in
the presence of 210 mg of 10% 10 palladium on

charcoalin4Q ml ofan ethyl
Stage 3: {3-Phencoxy-pnenyl)- (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
previcus derivative ag a starting product, $25 ul of
dibromopentane and 2.84 mlL, of DIPEA in 40 mL of
toluene.

Yield: 52%

“HOMMR {CDCLls, 300 MHz) & (ppm): £.83-7.1% (bulk
aromatic, 11H), 6.72(s, 1H!, &.53 (d4, 1H), 2.81 {(m,
4H), 1.50-1.74 (m, 6H}

HPLC: 100%

MS5: MH® 345

Stage 4: N-(3-phenoxy-phenyl)-N-(2-piperidin-I-yi-
Phenyl)~hyvdrazine {r)

The product (8% mg] is obtained according to the method
of stage 4 of EBxample 1, by using 400 mg of the
previcus derivative as a starting product and 465 mg of

sodium nitrite in 3 mL of acetic acid leading to the
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acetate/ethanol (1:1) mixture. Yield: quantitative HPLC:
91% MS: MEM 277 15 Stage 3:
(3-Phenoxy-pheny1)-(2-pipetdin-1-yl-phenyd)- 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 20

previous derivative as a starting product, 925 uL of
dibromopentane and 2.84 ml of DIPEA in 40 ml of

roRmeHe. YRIEE 5206 NYFo(CBC T30t MHE) 5% mg oF
1opn6. 831G (bulbrdsafometice TIHR 1675, M) s mk of
6:58{dur 4Hy 28 i 4H)1950-1.74 (M, 611) HPLC:
100%: MS:ME' 345 70Stage 420 MHz) & (ppm): 6.70-7.25
N+(3xphenoxy:phenyd)-N-62pipeddin-Eylphenyel)-hydrazead,
me; (r)2The Rroduct (99. mag) is obtainedaccording to the
methodwf stage 4 of Example 1, by using 400 mg of the
peevigus:derivative as a starting product and 465 mg of

45 sodium nitrite in 3 ml of acetic acid leading to the 101
gifrasodntgrmediaieuhich isfeduced by A59:m@ Olox -
l!)@éggl )aIH n?!{] I Hmily d‘qgel(«%lg q}‘ﬂg Utsﬁﬁgr%ﬂko% rbhonyl-

tet yprngran Wlth ref lux. eld: 24% 1H NMR
%% 13 300 M pm) 6, (% 25.5(hulk aromatic

5 4~ obtained ‘according b the
mej,-% cx%::%%sdgg@ 68 bEgaatgple &, by using %% wg of the

previous hydrazine and %2 mg of the acid of preparation
2 in the presence of 58 mg of EDCI and 41 wmg of HOBLD in
1 ml of dimethyvlformamide.

Yield: 95%

P NMR(CDCL,, 300 MHz) & {ppm) : 9.3% and 9.40 {2 s
broad, 1HY, 7.%88 {(z2e, 1H), 6.41-7.40 (bulk aromatic,
14H), 2.70-3.95 (3s, 8H}, 2.68 {(m, 4H}, 1.46-1.5% [{(m,
EH}

HPLC: 9&%

MS: ME' 644/646

Stage 6: 5-bromo-2-methoxy-4— [W- (3-phenoxy-phenyl) -N-
(2-piperidin-i-yl-phenyl)~hydrazinocarbonylmethyl] -
benzoic acid hydrochloride {21)

The product (124 wmg) 1s obtained as a hydrochleride
according toe the method of stage 6 of EHxample 2, by
using as a substrate the product obtained in the
previocus stage.

Yiseld: 71%

MP: 142-159% °C
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211), 2.85 (m, 411), 1.46-1.63 (m, 611) HPLC: 76% MS:

NH 360 10 Stage 5: methyl
5-bromo-2-methoxy-4-D)-(3-pHenoxy-phenyl)-N-(2-piperiil
in-I-yl-ohenyl)-hydrazinocarbonyl-methy1l]-benzoate The
product (168 mg) is obdained according to the method of
stage 3 of Example 6, by using 99 mg of the 15 previous
hydrazine and 92 mg of the acid of preparation 2 in the
Brésence vf B8 hig '6f EDCRantPd 1 i Sk HOBRIPL /et :
dimethytformamide. Yield: 5% 111 NMR (CDC13,
300:MHZ) 5<pipn)#9.35dnd9.40 €2 s 20broad, 111),
7798(2%,%111), 6.41-7.40 (bulk aromatic, 14H), 2.70-3.95
(Bs, 814),32.68im, 4H), 1.46-1.59 (m, 616) HPLC: 961/4

MS; MH" 644/646 25 Stage

G:8r0mas 2-methexyid-1\We(3-phenoxy-phepybnMrsul tany1-
e-piperidinckyi-pheayl)-hydrazinocarbonydmathyll-benza): -
«agidhhydrochlaride; @) The-predugt (124 ma) is

ablained aﬁﬁb@%ﬁigﬁbl@ﬁ%%@@(}fﬁ%@gg to the method

of stage-6.9f Example, 2.by ysing as.a substrate the, 100wl

product oftained in thie previous stage, Yield; 71% MP- .,

42-159 C 102 Elementary analysis calculated for™ =~
é?ﬁs%rg%%oﬁb.fﬁq%é (5?4600.55; Ef 5:026.39. Foupd: = *°

lac ; - hvgrogsern atmosphere (P= 10 bavs) for one
§§1§‘§é‘ 5 11NTE57.
The whole is8 filtersed on celite, rinsed and the

filtrate is concentrated under reduced pregsure leading
te 3.57 g of the expected product.

Yield: 8Z2%
H NMMR {(CDCl,, 300 MHz) & (ppm): 7.16-7.35 (bulk
arvomatic, 7H), &€.6% (4, 2H), 3.98 (g broad, 2H;

BPLC: 86%

M3 MHT 202

Stage 2: (Z-pitro-phenyl)-{d4-phenvigulfanvl-phenyl)-
amine

The product {(2.50 g iz obtained according to the
maethed of stage 1 of Example 4, by using 1.25 mb of 2-
fluoro-nitrobenzene and 3.57 ¢ of the obtained product
of the previous stage in the rasence of 2.12 g of
potassium tert-butanclate in 10 mlL of DMSO.

Yield: 66%

H ONME (CDCI,, 300 MHz) & (ppm): %.48 (g broad, 1H),
8.22 (¢, 1H}, 7.11-7.42 (bulk aromatic, 11H), &.83 {m,
1H},
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HPLC: 96% 5 MS: MH 630/632 Example
22:5-bromo-2-methoxy-4-[N-(4-phenylsulfanyl-
pheny1)-N-(2-piperidin-l-yl-pH&ny1)-hydrazinocarbonyl-m
ethyl]-benzoic acid hydrochloride (22) 10 Stage 1:
4-phenyloulfanyl-phenylamine To a solution of 5 g of
4-nitrophenyl sulfureed_n 100 mil of an ethanol/ethyl
acetate mixture (1;1) are added. 500 mg of 10%

Pattaditim on charcoal. The whole is placed under a
hydrogén dtrigsphere (P= 10 bars) for one 15 night. The
whole is filtered on celite, rinsed and the filtrate is
cengeritrate d«wnderrbduced pressureleddimgete-3.57-q of
themergaected product. Yield: 82% 201H NMR (CDC13300
MEz) 6(ppm)i 7.10-7 35(bulk aromatiendk), 6:69 (tha2E)yric
3,98 4s-hread, 2H HPLE:.66%:MS: MP$:202125 Stagexive
(Znitro-phenyl)-(4-phenylsulfanylpbenyl); amine dheor 102
produet (2.50,9) Js.obtained aceerding e the methodbefeeny
sta amojl@éa{np'% 4, by using 1.25 cal of 2-

N guo g ngrQbenzene and 3.57 g of the obtained product

15

30

35

hegprewous stage in the presence of 2.12 g of

B{ot‘asﬂsmm tert-butanclate in 10 ml of DMSO. Yield: 66%
(¥ NMR (CDC13, 300 MHz) 5 (ppn): 9.48 (s broad, 1H),

6.22 (d, 1H), 7.11-7.42 & ulk aromatic, 11H), 6.83 (de
$5380), * HPE ORI RIS T A NET <3AE 'sifg8 B din- 1 vi-
REEEpHerfidafanyl-phenyll-benzene-1,2- ine
Thepradties2 §)isobtainedbycataiyie h@rﬁ?@@%ﬁ&tiéﬁ%wemd
l@n@tgﬁo:g of thederdvafiveby using 2 g of the previous
derivative ag starting product, 932 nl of
dibromopentane and 2.86 mL of DIPEA in 40 mbL of
toluene.

Yield: 55%

HOONMR (CDCLs, 2300 ™MHz) &  (ppm): 6.87-7.41 {bulk
aromatico, 13H), 6.78 {s broad, 1H), 2.84 {m, 4E}, 1.74
(m, 4H}, 1.60 {m, ZH}

HPLC: 98%

Mg: MET 361

Stage 5: N-{4-phenylsulfanyl-phenyl}-N-({2-piperidin-1-
viwphenyl) -hydrazine (=)

The product (300 mg} is obtained accerding to ths
nerhod of stage 4 of Example 1, by using 800 mg of the
previcus derivative as starting product and 888 mg of
sodium nitrite in 5 mL of acetic acid leading to the

nitroso intesrmedliate which is veduced by 316 mg of
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obtained previously in the presence of 250 mg of 10%
palladium on charcoal in 30 ml of an ethanol/ethyl

10acetate mixture (1:1). Yield*88% EPIC: 92% MS: MID
293 15 Stage 4:
(4-phenylsulfanyl-pheny1)-(2-piperidin-l-ylpheny1)-amine
The product (1.37 g) io obtained according the method of
stage 3 of Example 4, by using 2 g of the previous
defrativensstartmy pFotttt 32U LBE 20 dibFSMopentang™ ©f
andr2r86int s GEPIPEA in 40 ml of toluene. yield: 55%

KR (CDE13, 300 MHz) 5(ppm)6.87-7.41(bulk

aroretic, £2T1), 6.78Y(s Bread, ALE);2i84 (n%,-411), 1674 (bulk
25¢mmt411),12160 Im,7213| HOLD: 969% MSaME@6kH) , 1.58
Stagesd; N-(4sphenysulfanyl-pheny1)-N-(2-piperidin-1-
36ryl-pbenyl)-hydrazine (s) The product (300 mg) is
@btaimed-aecording to the method of stage 4 of Example

1, by using 800 mg of the previous derivative as starting
proguct-and 888 mg.of sodium. pittite in_5.ml of acetis
agidleading 1g.the. §5r9'$0§8£95‘§5{n§%t%1¥&!}1ﬂ1 $ydrazino-
re %%%91% t§z]y§ ngegzoage

The product (340 wg) iz obtained according to the
mathod of stage 3 of Example 6, by using 200 mg of the
previous hydrazine as substrate and 266 mg of the acid
of preparation 2 as & co-gubstrate in the presence of
168 mg of BERCI and 118 mg of HOBt in 2.5 mL,  of
dimethylfiormamide.

Yield: &£4%

'H O ONMR (CDCL;, 300 MHz) & {ppml: 9.35 {s broad, 1I1H),
7.89 {23, 1H;, 6.79-7.%3 (bulk aromatic, 14H), 3.70-
3.92 (3m, 8H), 2.71 {m, 4H}, 1.48 and 1.60 (2m, 6&H)
HPLC: 91%

MS: MH' 660/6%52

Stage 7: S-bromo-Z-methoxy-4£-(N-(4-phenylsulfanyl-
phenyl) -N- (Z—pip@r:i din-1l-yl-phenyl)~hydrazinocarbonyl-
mathyl] ~benzoic acid hydrochloride (22)

The product (108 mg) is obtained as a hydrochloride
according to the methoed of stage 6 of Example 2, by
using as a substrate the product obtained at the
previocug stags.

Yield: 83%

Mp: 158-~166 "¢
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lithium aluminium hydride (4 equivalents) in 5 ml of
tetrahydrofurane. Yield: 36% 2H NMR (CDC13, 300
MHZz) 5(ppm): 6.92-7.26(bulkBaromatic, 13H), 4.71(s
broad, 214), 2.84 (m, 4H), 1.58 (m, 4H), 1.472H) HPLC:
90% MS: NH 376 10 Stage 6: methyl
5-bromo-2-methoxy-4-W-(4-phenyl-sulfanyl-phenyl)-N-(2-
piperidin-l-yl-phenyl)-hydrazino-carbonylmethyll-benzoate
Thevproduct(34 091y sl obtaired Hecording to the
methediof.stage 13 vhExamples6,; by usihg 300 ma Bf the 2= -
i&iprevious hydrazine: asssubstratesand 266 mg of the
acid ofspeeparation 2 as a co-substrate in the presence of
168 mg ef E2GI and 118 mg of HOBt in 2.5 ml of
dimethylformamide Yield: 64% 20214 NMR (CDC,, 300
M@épﬁm)a&?’éﬂ(s _rogd, 1 14bs 7e89:42S ony1-phenyl) ~K-
15)6: £9: {23 (K arematic.n}414)  3-0::3.933681H). 5-
g+0hdM. 4H), 148 and .69 2My SE)HRLC: A1%MSuna -
t#é*%%%@@é%s %%agfabghenyl}—N~(2

Tpiperidin—l—— 1

- Y
sRromo-g /methoxy-4-W-(4-phenyisulianyl:phenyl)N-(2-
pheny Yarasio ImEthy W

[ erlg?n-%-{] enyl)- d% zipacarbonyl-methyll-benzaic
iRl

oride ) ep uct (llf08 mgé iS ogka'rg_e B
55 hydrathittide 30 afcording to-the msthod of s age €

S ESEple 2 YhyRasHY AR apshate thepreater —-
GBEAIRER 4t TRFBraeTis Stages Viefdy 83% NP 1881188~

cH g5 Efewiall - Andysireardiaedaforphenyl) ~hydrazino-
C33M3ZBIRE048; T HEICTRIZD TS 55254 B8 T3R5, 99.

To a solution of 100 mg of the obtained product of
stage 6 of Example 22 in 3 miL of dichloromechane is
added an excess of metachloroperbenzolc acid {2
equivalents and 2 other eguivalents over time} until
total disappearance of the starting product {tracked by
TLCY . The reaction crude production ilsg filtered, the
filtrate is washed with a saturated sclution of sodium
sulfite and then sodium bicarbonate. The collected
organic phases are dried on magnesium sulfate and then
evaporated under raduced pressure leading to a mixturs
which is purified by silica gel chromatography
(petroleum ether/ethyl acetate 60:40). 35 mg of each of
the esters are obtained - sulfonyl and sulfinyl forms
respectively -

Yield (sulfonyl): 33%

HPLC: 83%

MS: MH® €92/6%94

Yield (sulfynyl): 34%
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Found: C, 56.59; H, 4.96; N, 5.84. HPLC: 95% 5MS: ME'
646/648 Examples 23 and 24:
4-tN-(4-benzenesuIfonyl-phe}ﬂ?I)-N(2-piperidin-|-yl-phenyl
)-hydrazinocarbonyLmethylj-5- bromo-2-methoxy-benzoic
acid hydrochloride (23) and 4- LU
[N-(4-benzenesulfinyl-pheny1)-N-(2-piperidin-I-yl-
Ehgnylé—k;ydrazinocarbonylmethyl]-5-bromo-2-methoxy:
Iélh‘z’oid “acid hydrochloride (24) Stage 2: methyl
AAINYA-BERzEénesolfonyl-phenyl)-N-(2-
piperidin-1-yl-pheny2)-hydrazinocarbonylmethyll-5- 15
Braato2-rietiox§-benrsmer afermethigny ) -v- (2-
Bipbenzenersalfirly-phérmarR-@24mipetidinkyl-phen
Yiyavrydrazino-earbemdiretiy ¥l ydrochloride (23)
breme:=:2<methosxys-benzoate die-aiselation ok10Q-mgdfioride
the ahtaiaed praducietistage 6 ekExample 22se3ml 0f oy
dichlgramethane-is:-20-added an exeess@t ivative obtained
metachlprepeshenzaig.acid (2 eauivalents and 2 other
eguivalents over time) until total disappearance of the
starting product (racked:hy-TLC). The reaction crude . qpc
prodyction ig fillered, the filtcate is washed with a, . o, .,
ﬁt%raetgq solution of sodium 25 sulfite and then sodium
g%po&@}e. The collected organic phases are dried on
E\psahg%siu% ;uEI;f(]ate and then evaporated under reduced
pre‘ssureeléadﬁlng to a mixture which is purified by silica
%el chromato ranh (petroleum ether/ethyl acetate
7409). 35 Tl of Eatit b1 56 the! BEhsiR 4re tlothindd -
SHRSAYEST S SURYPRSIhE HeSiFeLfsRF £ -vaa e Eutdns)
I BB B39 M Ri94569 2/ GIE 5 HERE (sulfydy):
34% EPICB3WMSISMEs 676/778 8tagas2: hydrochioride
494 dibanzencdalfonyhpheniy)sNs @ 5 of IZxample 2, by
piperd|-ysphenyldwdrazinccarbenyimethy k36 ined in  the
bromos2smetiapxy-benzoic acid hydrochloride (23) The
product ¢€2@ mg) is obtained as a hydrochloride according
torthe-method:of stage& of Exapple-2, by using as a
substrate, the sulfonvlgderivative obtained10 inthe w, s.7s.
previgQussStagess. u, 4. 91, N, 5.84.
HPLC: 85%

ME: MH® 662/664

Bxample 25: 2-methoxy~4&~{{(E)-3- [¥~ (4-methoxy-phenyl) -~
(2-methyl-6-piperidin-l-yl-phenyl) ~hydrazincecarbonyl] -

vinyl}-benzoic acid hydrochloride (28)
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Yield: 55% Elementary analysis calculated for ‘
C33.9132BrN306.9.0.75HC1: C, 56.151 H, 4.68; N, 5.95.
Found: C, 55.09; H, 4.55; N,18767. HPLC: 84% MS: MH7
678/680 Stage 2: 4-1W-(4-benzeneaulfinyl-phenyl)-N-(2-
piperidih-1-yl-phenyl)-hydrazinocarbonylmethy13-5- 20
bromo-2-methoxy-benzoic acid hydrochloride (24) The
product (23 mg) is obtained as hydrochloride according
frdhe mettrodiof staga oaf-2EXafiple-2ibrusiigasa
stibstiaterthie-sulfiyl-oblaiped il thé previeusystage 287 ino-
Yieldinp 3% Elemptaty-sanalysis calculated for
03313132k1K1k43055 191 CLOH20 G &4 5o by to  the
Ne6:49. Found;C, 54064915 Npo. 94 EPLG) 8800t the
wgéi%r @@%@%@aﬁmeazéﬁbstrate and 125 mg of the
?;a@!ﬁtQQXMi%a&@ﬁgénNa(%@%%‘%@ﬁ‘%{%l)i%‘(%}[@%‘%L«;@nce
Riperdinl-ykphenyl)-hydrazingcarbonydds ;. 1 5 oy o
\élitxélgh%@%%% acid hydrochloride (25) [07 Stage 1:

ethcy-l 78%
g%ﬁﬁiethoxg-&;{(E)-Z-(N- 4-methoxy- henyd%-N-@-methyl- .
6%pllf)i\if_el‘@'ridclnri}Ff/_f‘-’ph?eﬁr?ylflE i draziﬁ%-égfbc}ﬁy )7-y|an diL}E’t()je'ﬁ%o ‘%
&téfhe Broduct (200 mé%*’is obtained dccBidinig'to the' s **
iethidd of stage' 3°of Examples, by dsihg 150 migofitne ™
R¥idrazirie of Exafple 7°as ‘& siiBistrate and 125 mg of the
&eid-of Preparation 4 as co-substrate in the presence of
¥62 iy 6PEDCI and 72 mg of HOBt in 1.5 ml of
dimethylformamide. 10 Yield: 78% LE NNE (CDC13, 300
M4z 62n): 2204 Fanyd 4. 40 (2s Broad it ok 9P{any2H)N- (2-
7 2OHy 485 1644, 96:68 - 7.1 %rmyd 1 8yl {25 HiHypy 17 -
3.88-Gsp3khe 2:94-andagddbb (me3H)e 2(63) (M, 4H), 1.85
(meﬁliﬂcﬂzﬁzﬂpl.(ﬁzéga%} is cbhtained as a hyvdrochloride
aocording to the wethed of stage & of Example 2, by
using &5 a substrate the product obtained in the
previous stage.
Yield: 71%
Elementaryy analvsis calculated for
CaoHa3lNa20s . 1HCL . 1 8KH0: T, 62.22; H, &.44; N, T.26.
Found: €, ©2.45; H, 6.34; N, 7.12.
HPLC: 94%
MS: MH' BL6G

Example 261 5-bromo-Z-methoxy—4-{ (B) ~2- [N~ {¢—methoxy-
phenyl) ~N- {2-methyi-é-piperidin-1-yl-phenyl) -hydrazino-
carbonyl] ~vinyl}-benzoic acid hydrochloric (26)
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MS: NH' 530 Stage 2:

2-methoxy-4-{(E)-2-IN-(4-meR oxy-pheny1)-N-(2-
methy/-6-piperidin-l-yl-phenyl)-hydrazinocarbonyll- 20
vinyl}-benzoic acid hydrochloride (25) The product (149
mg) is obtained as a hydrochloride accenting to the
method of stage 6 of Example 2, by using as a substrate

Ishegprqduct gbtglr}eg in the% r?/%ous s}ag(;g)Z@ Yf;@l%?l%

ly Sis calculat

R VA STEA0C G a6

dﬁﬁé“&i’“é’ébiﬁyﬂ ’é”é‘&’ [PFESHELO: 94% 30 MS:
mﬁl_lpgi%.lg&arﬁaﬁe mg) isg obtained according the method
26:5543f6mo- 2 mBRBRYAH(EY 2 (RE methgyof hydrazine
phehy IR E (2-methylsehsiperidineayliptery 1 thydrazies ©f
earborirEPvinyl}dserzoie agithydrechlorici(26) Ho8ence  of
Stage 1omethyF5-bromo-2-methoxy-4-fB32-[N#(4-2 mi.  of
Aiethoxypheayl)aN-(2-methyl-6-piperidin-l-yl-pheny1)-
hyelrazigoearbeayllwinyll-benzoate The product (234 mg)
is obtainechaccording the methodds of stage3 afia ¢.95 (25
Example:s, by using:120:mg of hydrazine of Example:7-5 ez
as,agtbstrate and 134 ma.of theacid abprepasation,5,as
3;60-substrate igthe presence of 81 ma of EDCI and 57
mg,of HQBt in 2 mL of dimethylformamide. 10 Yield:
quantitative 111 NMR (CDC13, 300 MHz) 6 (ppm): 10.37
and 9.95 (2z broad, 1H), 8.02 (m 25) 7.00-7.29 (m, 55),

A3-6.8 45 0 (m, 35),
% 4&115 @%?;&e ffév P % 'K/Ig W%FF o
86871 %— fa —.Hf -6-piperidinm— y ~phenyl

SHTSHG: "arbt%c}ﬁq} V(R g o tho‘iix%he%iﬁ“ﬁf’%ﬁ’“de
rﬁ%%y/ 6-piperldin-1-yl-pheny1)- 10 _
Hydrazifioearboriyii-viyll-bénzbic aeitf hydrothloride {2637+ 4=

according to the method of stages 6 of Example 2, by
using as a substrate the product obtained in the
previous stage. '

Yield: 86%

MP: 192-206 °C

Blementary analysis calculated foxr

CaglsaBrNaOs . LHCL . 1H,0: C, B5.52; H, 5.44; N, 6.47.
Found: C, 55.43; H, 5.31; N, 6.37.

HPLE: 91%

ME: MH' 594/594
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The product (217 rug) is obtained ashydrochloride
according to the method of stage 6 of Example 2, by
using as a substrate the produoet obtained in the 25
previous stage. Yield: 86% MP: 192-206 C Elementary
analysis calculated for
C.30H32ErN306.1HC1.1H70:C,55.52;H,5.44;N,6.47.
30Found: C, 55.43; H, 5.51; N, 6.37. HPLC: 91% MS:
ME4 5940596~ LB Example-BHenyl) ~ [N~ (2-methyl-6~
Aifb{ daberzytphenydil My@-methyabbonyimethyl] ~5-
pipeddinxkylephearyd)y-hiydrazinasarbemplmeathylicor )
bramo2-metbexyshepzeoig acid:hydrachlaride (2 )-Htage) -
2n{dzbenzyl-phenyl)-(2Thmethyl-6-nitro-qohenyl)- 5
aming The product(1.01 g) is obtajaed:acearding,fo the +x.
meined of siage. L of xample 4. by ugng.d A3 0 of2 o 5.
fluoro-3- met@{ nitrobenzene and 2 g of 4- benzylan‘lh%e N
in the rpresence of 1.31 gcof Qgtasglym ter% 10 butanolate ,

h'30 ml, of DNS fstlmaned ield: 3598 111 KIMR ™ "
E&fbaéi%at?oérlwﬁz) (P}’ 8.32 (s broad, 111), 7.96 (d,

B B 88 75T (BuIK afomatic, 10 H), 3.93 (Zs 2H), 2.06 is,

FHPHBHPIE! 790! F1?7IIN"31‘§‘§tége
RIZQ 2f4-Benzji-pheny) 3methyl- Berganhiest, 2 dfamine 20
The prodtict {530°mg) is obtained by hydrogenation
déedrditiy to the method of stage 2 of Example 13. Yield:
58%H NMR (01013,300 MHz) S(ppm)6.99-7.32(bulk
aromatic, 811), 6.68(d, 211),6.52 (d,2H), 3.89is,
Stage 2: N~ (4-benzyl-phenyl)-3-methvi-benzene-1,2-

g "broad, 1iH),

diamine

The gproduct (530 mg) 1s obtained by hydrogenation
according to the method of stage 2 of Example 13.
Yield: 58%

WoomMR {CDCLy, 300 MHz) & (ppm):  ©.99-7.32  {bulk
aromacic, 8H), .68 {4, ZH}, &.52 (4, 2¥#), 3.8% (g,
2HY, 2.18 {g, 3K

Stage 3: (4-benzvl-phenyl)-{(2-methyl-6-piperidin-i-yi-

phenyvl) -amine

The product {460 mg] is obtained according the method
of stage 3 of Exsmple 4, by using B52% mg of the
previous derivative as a starting product, 247 uL of
dibremopentane and 760 pL of DIPEA in 10 ml of tolusne.
Yield: 71%
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-25211), 2,19 (s, 311) Stage 3:

(4-benzyl-phenyl)-(2-methy1-6-piperidin-1-ylpheny1)-ami

ne The product (460 mg) is ohtained according the

method 70 of stage 3 of Example. 4, by using 525 mg of

the previous derivative as a starting product, 247 p1 of

dibromopentane and 760 pL of DIPER in 10 ml of

toluene. Yield: 71% 110 NMR (CDC13,300 MHz)

S{(ppmy: 6.92:7.31(butk arornatic, 1Qi),) 6.62 (eb21k), (bulk

6rbfA(sibroadslH) 3.90((s, 211), 2.72 (s 4kbx2. 13 (S, 3. 90

341)2d,.562(m; 6H) HRLC:298% & MS: MID 357 Stage 4:

Ae{4-benzyl-phenyl)-N-(2-methyl-6-piperidin-lyl-phenyl)

sRydrazine{t) The product (102 mg) is obtained

according the method 10 of stage 4 of Example 1, by

%m 4@%@9&2&9@ 1&99919%\/ VEBHA 5 piperidin-1-
Qeqprlngct and e%/mg of so um nittite in 3 ML of

gge |c a id Ieaglng 10 (he nitroso.intermediate whichis __ .

r(-;fdu e y 19 > g ¢ o% lithium aﬁﬁmm‘ium ﬁy (filg (2‘[ o

eqU|vaF€nts) in B'mL o?%?etrahyﬁroﬁﬁr Te. Els? Mated® =©

yield: 2596 T KR (CBCLE 300 MAZEMf5tn)7=e °0° e of

TE25F 28(bUK Ardfatic e HY, €97 (dd, 411), 675, *° the

SH)TFEBB (B2 2260 (1 411)1 2.08°EE 3K) °Y,525mre  of

611320 HPLC B49% MSEMED 372:5StHge B:methylr 5 mi of

A4NHQuberi2iapiieny 1)-N-(2-methyl-6-

piperidiref-ylishenydyzhydrazinocarbonylmethya)-5- 25

Bromo=2-methoxy-bernzoate Theé proguct:(9T mg)iszs  (bulk

ebtained: acevrding. to thesmetisod of staged okExample (=,

Guby using 101 Mg of:the: previous hydrazine, and; 91 mg

of-the acid of preparation 2 in the presence of SS mg of

EPCland 41 mg of HOBt in 30 4 ml of

dimethylformamide. Yield: 51%

Stage 5: methyl 4-[N-{4-benzyli-phenyl)~N~{Z~methyl-6-
piperidin-1-yl-phenyl)-hydrazinocarbonylmethyl]-5-
bromo-2-methoxy-benzoate

The product {91 mg) is obtained according to the method
of stage 3 of Example €, by using 101 mg of the
previcus hydrazine and 31 mg of the acid of preparation
2 in the presence of 58 mg of EDCI and 41 mg of HOBt in
4 ml of dimethyiformamide.

Yield: 51%

TWONME (CDC1;, 300 MHz) & ippm): 9.97 and 9.7%3 s
broad, 1K), 7.7 (g, 1iH},

.78~ 7,27 {(bulk aromatic,
11H), 6.51 (4, 2H}, 3.87 3

., BH), .72 is, 4H), 2.74
{m, 2H), 2.37 {s, 3H), 2.26 {m, 2H), 1.40 {(m, 6H)
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111 NMR (Ccl,, 300 MHz) 6 (ppm): 9.97 and 9.79 is

broad, 111), 7.97 (s, IH), 6.75- 7.27 (bulk aromatic,

1111), 6.51 (d, 2111, 3.87 (s,'611), 3.72 (s, 414), 2.74

35(m, 211), 2.37 (s, 311), 2.36 (m, 211), 1.40610 HPLC.

96% MS: NW 656/658 Stage 6: _

4-(N-(4-benzyl-phenyl)-N-(2-methyl-6- 5

)ggerldln -l-yl-pheny1l)-hydrazinocarbonylmethyld-5-

romo-ﬁ-methoxy benzoic acid hydrochloride (27) The

Brodtitt 74/fY) is obtained as a. hydrochloride

according to the method of stage 6 of Example 2, by

tistg 43 és%ﬁaﬁ?ﬂﬁ’é’bﬁtﬁ&é’ﬂbbﬁiﬁ%ﬁ‘ﬂ?%@fo

ptevigdsstage. ylelay 84% MP: 17348 P aCEdmentary

araty sk eatdatatetefroC35rE36BrilIS04 G | (27)

114 266:60:81;H,5.64;N,6:03:t5Found =€, 60.364Hchloride

562y N pb.9% HRECaO8%ME 642/644<Example®8e 2, by

behrome2-methaxy-4a=iN-(4methoxy20 chtained in the

biphepyl-4:yd)=1V-(2-methyl-6-piperidin-I-yl-pheny1)-

hydrazingearhonylmethyll-benzoic acid hydrochloride

(28) Stagedioc _ _

e4Qrgmgrphae:@yl;423%t%§9atr000henyl) amine 25

g prnduct (2445 oblaingd actorgjng o the methog o

9 st%ge,,l %f Ef@mgle 4 smg JO§ g of 2-

Llfg ro- % methy nitrobenzéne and 3 g of 4-bromo-aniline

int e Qrese ce of 2.09 g of potassium tert-butanolate in

26'mt of H?Vléb 30Yield: 68% GH NMR (CD C1,,MHz)

300ppm)8 15 (s broad, 1H), 7.96 (d, 1H), 7.07-7.51 (bulk
—é}éim(ad- zigﬁ t%otjg— - @{:J 4'~methoxy-

blphanyl dmyl) ~N- {Z-methyl- Ewpiperldln l-yl-phenyl) -
hydrazinocarbonylmethyl] -benzoic acid hydrochloride
{28}

Stage 1: (4~bromo-~phenyl)}-{Z~methyili-6-pitro-phenyl)-
amine

The product (2.44 g 1lg obtained according to the
method of stage 1 of Example 4, by using 1.8 g of 2-
fluoro-3-methyl-nitrobenzene and 3 ¢ of 4-bromo-aniline
in the presence of 2.09 g of potassium tert-butanclate
i 20 ml of DMSC.

Yield: 58%

'H NMR (CDCL., 300 MHz) & (ppm): 8.15 (s broad, 1H),
.86 {d, 1H), 7.07-7.81 {bulk aromatic, 4H}), &.61 (d,
2.0 {s, 3H)

40
ME: MH® 307/30¢9

PJ -3
¢ WD

f)‘

H)
PL

=
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HPLC: 90% .35MS: MEP 307/309 112 Stage 2:
le-(4-bromo-pheny1)-3-methyl-benzene-1,2- diamine

The product (2.2 g) is obtainedzaccording to the method 5

of stage 2 of Example 1, by using 2.44 g of the previous
derivative as a starting product and 9 g of tin chloride
hydrate in 30 ml of ethanol. Yield: quantitative

114 NMR (CDC13, 300 MHz) %) (ppm) : 7.22 (s, IN),

7.02 (t, 1015), 6.45 hm 3H), 6.43 (d, 211), 4.96road2.14
€8;23%- by HPLGC - 2% MB MW 2741249 1.5 Stage:31 , 2-
@-heamo-phenyl)-(2-methyl-6-piperidin-l-ylpheny1)-amine
The produet (2:9) iig obtained. according to.the methed of: noq
stage30f Example:4.hy: Using 2.2 9.0f:the prevous ¢ ine
deryativeasa startingpraduct LOB miaf 20 5.0 ang 5 o of
dibromopentane and 3.3 ml of | Q'PF%N 4Qml of toluene.
Yield; 73% H. N1\/IR (CDC1%, 300 MHz) 5 (ppm) : 7.26

( 3(t , 94%1 6.56 (d, 211 614%
?% 7031m “2"1 18{%) 311? °(1 (m)}5 611y 25 '*

ch /o E) 34 /34“75ta e 4
SAEL ’methoxy blﬁ:ﬁéﬁyl LAy (2%methe:®
ﬁé?rdﬁﬁyl phenyl)-amine 30 The product (248 mg) is
faiffed Fccarding to the method of stage 4 of Example

11, by using 300 ma of the previous derivative as a

starfifig’produet 198 ATgoT pHénvidronit-adink 5@ 4nglof i -
paaditimatetralis, 110 mg of lithium chloride in the

rj}lesm}@ehg:ftz{lﬂ oil gfsa dcBained according to the method
of stage 3 of Bxample 4, by using 2.2 g of the previous
derivative as a starting product, 1.08 mi of
dibromopentane snd 3.3 mL of DIPEA in 40 nl of toluene.
Yvield: 73%

“H ONMR {CDCLl:, 300 MHz) & (ppm): 7.26 (m, 2H), 7.03 (&,
1HY, 6.94 (&, ZH), .36 (d, 2H), §.14 (s broad, 1H}
2.70 (m, 4H), 2.10 {=, 3H), 1.55 {(m, &H)

HELC: 59%

M3 WMHY 345/347

I

Stage 4: {4'-methoxy-biphenyl-4-yl)-{Z2-methyl-6-
piperidin-l-yl-phenyl) -amine

The product (248 mg! is obtained according To the
method of stage 4 of Example 11, by using 300 mg of the
previcous derivative as a starting product, 198 mg of
phenyviboronic acid, 50 mg of palladium tetrakis, 210 mg

of lithium chloride in the presence of Z2.17 mih of a 1 M
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113 calciumcarbonatesolution6mi12ofa methanol/toluene
mixture (1:1). Yield: 76% 1H NMR (CDC13, 300 MHz) 6
(PPm)7.48 (d, 211), 7.39 (d,'8211), 6.92-7.03 (m, 5H),
6.74(d., 211), 6.24 (s broad, 10 1H), 3.84 (s, 31-1),

2.74(1-0, 41-1) , 6H) RPLC: 81% MS: M114 373 2.16 (s,
3H), 1.56 (m, Stage 5: N- (4r-methoxy-biphenyl-4-y4 -
(2-methy1-6- piperidin-I-yl-pheny1)- hydrazme (u The
Eﬁ‘g)‘aﬂ’é‘i (9255 6btain&d 46C6Hing t6 the Méthod 8F  °
RAGE A0 BREPMDIB L BYudihig 247 mg of the 15
pfév?ou%tﬁerlvatlve as a starting product and 265 mg of
doditin Witfite in3 MYSF adeti®Bitid I€ading fo thé nitros§ (<
iternfediaté Whichtis féducédWitH 4012fg of lithiuns Proad,
aluminigm hydride (42equivalerits) in 5 a#l of, 2H) . 1.56 (m,
tetrahydrofurane with ref lux. 20 Yield: 35% 1H NMR
(€2018; 800 MHz) 6 (ppm): 7.48 (d, 2H), 7.38 (d, 211),
AL 7ty 1dk), 6.86- 7.03 (m, 611), 4.90 (s broad, 2H),
3.83 (s, 31M, 2.95 (m, 211), 2.69 (me 2H), 2.11 (s, 311),
161166 (/, 611),:25kHR4:Cs 5%, MS: MR +1388 Siaga:y 1 - 6-
8 paethyl--0roma:2smethexydels B (u)

ﬂcmﬁiglc%@ phenyl-4-y DN (2methyl:6-piperidinl-37: oo
2pheny)): 30 hydrazingcarbonylmethyli:henzoate, The, . ;.
pt;%gllqlgg Z%mg) s, 0 obtalned acc%rdlng to the. mett&ogég N
staa%eumS glfl ggamplle TX)/us.|pg 92 m of th reV|ous o the

razine and 79 11 m the amd%f'gg/ﬁes ara |on n the

5‘ d&fice 150 Ry of ‘Tzﬂéfc“d 35 MO GFHSTN ?301 g of

thhlum aluminidn hydride (4 eguIvalents) in 5 mbL of
tetrahydrofurane with reflux.
Yield: 35%

"H NMR (CDCls, 300 MHz) & {(ppm): 7.48 [d, 2H), 7.38 (4,

2H), 7.17 {t, 1H}), €.86- 7.03 {(m, &H], 4.20 (g broad,
2HY, 3.83 {8, 3H), 2.9% (m, 2H), 2.69 {m, 2H}, 2.11 (s,
3H), 1.51-1.668 {m, &H!}

HPLC: $5%

MS: MH' 388

Stage 6: methyl 5-bromo-Z-methoxy-4-{ N- (4'-methoxy-
biphenyl-4-y1} N~ {2-methyl-6-piperidin-1-yl-phenyl)}~
bydrazinocarbonylmethyl]-benzoate

The product (24 mg) is cobtained according to the wmethod
of stage 3 of Example &, by using %2 mg of the previous
hydrazine and 7% mg of the acid of preparation Z in the
presence of 506 mg of EDCI and 35 mg of HOBL in 2.5 bk

of dimechylformamide.
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35 of dimethylformamide. IIA Yield: 15% 1H NMIT
(CDC13, 300 MHz) 6 (ppm): 8.00 (s, 1H), 6.85- 7.51
(bulk aromatic, 1011), 6.62 (d}42E), 3.72-3.88 (mb 11E),
2.81(m,211),2.43(m,511),1.25-1.56(m,611) 5 HPLC: 87%
MS: ME' 672/674 Stage 7:
5-bromo-2-methoxy-4-(N-(4'-methoxy-bipheny1-4-
y1)-N-(2-methy1-6-piperidin-1-y1-phenyl)-hydrazino- 10
carbdnylitethyll-benzoic acid hydrochloride (28) The
product (18ang) iscobtainedzasiachydroechioride acgordirig ¢ 5-
to the imethod-ef-stage toof Example @, by:using as-a.s8 (w,
stisiraieshe @roduct, obtained:in the: previous-stage. (m, 61}
¥ield: 52% Elementary analysis calculated for
GE.H3613kN305.1EC1.1.5H20:C,58.22;14,5.58; N,5.82.
Found: C, 58.06; H, 5.63; N, 5.58. HPLC: 82% 20MS:
%beGSS/G.:GQI%%@H}Q thoxy—4— [N~ (4'-methoxv-b1phenyl L
;9)51@"%3961:11%9' g-y }P%PQGQYD“EI ;Q% {-]yl'x drazino-
o5y Lphenyl): draz'”gcf? O”XL ethy! 28)

enzoEc aCI droc Orl;}.l @ ‘25 S %gdrochlor_}_de
ter? buf { -meth -6- nltro-p%aen‘

ﬁya?ézrﬁlé”-carbox als T5'250"mg “’1ge ¢ of Example 2, by
25hi8ro<3- m%th%%ﬁﬁ%@nz@ﬂe iREORIGF ovrained in the
FMSO4EFe dtHED1.065gofcommercialtert-
BafdxycarSonylhydrazine (5 equivalents). The whole is

Elementary analysig calculated for
CugH3eBriN,0g . LHCL . 1.5H,0: ©C, S8.22; H, 5.58; N, 5.82.
Found: C, 58.06; H, 5.83; N, 5.58.

HPLC: 82%

MS8: MH' 658/6480

Examplie 29: S5-bromo~i- { F~cyano-phenyl) ~N- (2~methyl-6-
piperidin-l-yl-phenyl)-hydrazinocarbonylmethyl] -2~
methoxy benzoic acid hydrochleride (25}

Stage 1: tert-butyl N-(Z2-methyl-é-nitro-phenyl)}-
hyvdrazino-carboxviate

Te 250 mg of 2-fluore-3-methyl-nitrobenzens in 5 ml of
DMEG are added 1.065 o of commercial tert-
butoxycarbonylhydrazine (5 sguivalents). The whole is
brought to 106°C for 10 min under microwave heating.
The medium is hydrolyzed and then sextracted with ethyl
acetate several times . The crganic phases are
collected, dried on magnesgium sulfate, filtersd and
evaporated under reduced pressure leading to a resgidue

which i1s purified by chromatography on silica gel
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30 brought to 100C for 10 min under microwave heating.
The medium is 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 35 which is
purified by chromatography on silica gel 115
(cyclohexane/ethyl acetate: 80/20). 342 mg of product
cotresperdirg toithe expected proderct aresebtained. rroduct
Yield: 80%iing 1QEINMRHECLS, 250MHZ): 5=(ppmy)inéB6
(dh,<18), 235 (d, 518), 6.97 (t, 18), 6.40 (s broad, 18), 1.34
(s:bvead,98) 1LYLC188%s (Stage 2: gertrhutylyy | 7. 25 (q,
Ne(4-cyano-phenyd)-Ne(2omethylefcalOamy 134 (6 broag,
ritro-phenyl)-hydrazdnocarboxylate To 1.5 g of the.-.
product gbtained in the previous stage in 10 mL of
dichlorcmethane are added at OC, 2.45 g of activated
Banapnese.0Kids requpagte). Thewhole s singg 2t
room temperature for 30 ml%unt é complete 1

|sappeara%ce of the startln roduct (tracked by TLC).

Re oxidized intermediate is with dichiorometRans aRE S-=9e
reduced prasstira Wit ﬁ%‘ﬁ'fhafi%rffﬁf"atfoéﬁi@l%@fh@recby s 9 of
S7OCHPORy IR AT ate 6 16 Mibf Hidtiarot tdhehidpte &=
PO 5°6f AScyaRBpHEMbUTSHic 4did (1.6 8fuivaiénts)omplete
%a@ﬁﬁ@ﬁaf%oﬁpéﬁ%c%ttafeﬁwmed(@e5 etjervarerits) TLC) -

The oxidized intermediate iz Filtered on celite, rinsed

with dichloromethane and then concentryated under
reduced pressure without any other form of
purification. The thereby obtained tert-butvyl

azotarboxylate derivative is immediately taken up in
10 mL of methanol te which are successively added
1.27 g of 4-cyancphenylboronic acid (1.6 equivalsnts)
and 54 mg of copper acetate hyvdrate (0.05 equivalents).
The whole 1s refluxed for 24 hrs until complete
digappearance of the oxidized intermediate. The
reaction medium is hydrolvzed and then extracted with
ethyl acetate several times, The organic phases aze
washed with water, then with brine and finally dried om

magnesium  gulfate, filtered and evaporated under

&

educed pressure. The obtained residues is purified by
silica gel chromatography (dichloromethane/cyclchexane:
Fay

1/1) ldeading to 1.13 ¢ of the expected product.
vield: 57% '
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ref luxed reaction medium is hydrolyzed ethyl acetate
several times, and then extracted with The organic

phases are washed with wate¢, 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
(dichloromethane/cyclohexane: 1/1) leading to 1.13 g of
theserpected: productiYield: &% :116k1-ENMR, 7.67 (¢,
¢EDC13,:300,MHz) 6:(ppm)s;, 7288 (d;z 1), .67, 21135 (s
#49 (m, 3H), 6.60 (d, 2H), 2.49 (s, 3H), 1.48 (s, 911)
HRLC:748% 5 Stage 3:
tert-butyIN-(2-amino-6-methyl-pheny1)-N-(4-
cyapo-phenyl)-ydrazinqearhoxylate 82 MO:0LG, 1) —x- (a-

praduct are obtained by catalytic hydrogenation in the
wﬂsen%:e rgjf’1glg)£;rﬁ]&g‘of 2% pgl%%lunljlo an ch%rcoal in

abalytlc

1'§O ml of ethanol fro 1. 13gof thefproduct ‘ob ajned In.

e p?cé?/rfgﬁléoéltawf Tefd:"679% b los A
§60?\ﬁ 56 (ppm) 7748 @, 251iﬁa“fbg ™M TTY °6.82 U,
Eﬂ?‘lﬁt?@b(tsab% dl“”fzﬂ‘)3 ARV (EBrodd “I51H)-2.02 (sr
31, 1:50°s, 911) HPLC: 80% Stage 4:
tézrtNBIfitleP?%(S Broniezpentafdylamindj-6-, 25, 709 (w,

1HY, &.82 {m, 4B}, 4.78 (s broad, 2H}, 4.40 (g8 broad,
1H;, 2.02 (s, ZH), 1.50 (s, 9H;
HPLC: 80%

Stage 4: tert-butyl N-[2~ (5—-bromo~-pentanoylamino) -6-
methyliphenyl] ~-N-{4-cyvano-phenyl} ~hydrazinocarboxyiate
To %80 mg of the obtained product of the previcus stage
in 8 mL of dichloromethans in the presence of 820 ubL of
DIPEA {2 eguivalents) are added dropwise and at room
temperature 388 nL of S-bromovaleryl chloride. After 206
minutes, the reaction crude product hydrolyzed by a 1 N
hydrochloric acid golution 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 expactead
product .

Yield (estimation): 96%

H NMR (CDCL,, 2300 MHz) & f{ppm): 10.03 (s, 1H}, &.28
{(d, 1H), 7.49% {4, 1H), 7.34 {t, 2H), 6.95-7.20 {(m, 3H),
3.43 {m, 2H}, 3.30 (£, 2H;, 2.51 (t, 2}, 2.34 {m, 2H},
2.07 (¢, 3H), 1.53 (s, %9H)

HPLL 3

S
oo
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methylebenyll-N-(4-cyano-pheny2)-hydrazinocarboxylate

20 To 980 mg of the obtained product of the previous

stage in 0 ml of dichlorometh@fe in the presence of 820

ph of DIPEA (2 equivalents) are added dropwise and at
room temperature 388 pL of 5-bromovaleryl chloride.

After 20 minutes, the reaction crude product hydrolyzed

by a 1 N hydrochloric acid solution is extracted with
dicidoremetivanerseyeraltiftesy Fe-piganic phaSeserie 1-6-
dfieckorrimagnésiuinsulfates-filidred dnd: toncenivatédte
undersegducedjpressite teading:to 1.4 goobtheexpeciedr of
preduct. 30Ydeld {festignation)s 9GHANMR (CRGEIa1ents)
300 MHZz) 8:ppm)cl0:03Se 4 H):-6.28:35 AliStAGRS; the
@&@QM Ni{ﬁ'@y@%megylﬂﬁi@f%mﬂﬁg' then extracted
(2-axQspiperidin:Lyl)phenyli- hyg@@llneﬁﬁ@%ﬂ@éedTgmamc
1,4 g.of the obtaingd preyious prodygt in.5.mj, QLPMME and

@ggep 22§ .ng,of sodium heysdrl e (Zuequg/alean) atoc, . 4
After 2 gtes at room te erature t e r actlon crude

CO6

pro uct is =ydroT zed and ehen extracted wit gthy?
acetate severeﬁ ’tlmes The collected organic phases are
washed With Wate? and then With bFine and finally dried

on magnesium sulfate, filtered and 10 concentrated

(a8t reduced &eté’éure Teddingto ™ 16t the dxprted —¥- (2~
prodeée SYRiRP(Estimation) PGaantativerstdgegrboxylate
tErt-Baty - (4 amitnoanethyd)-pheny BN {2 5-he  previous
miethy 1-62piperidinr1-yFphenyt)-hydrazindcarbéxytdte Toane
440avy of theiprodictabtamed from the: prévious: stagd Luxed
ifc3 ml bf THEareadded 43344 of boraneis hydrolyzed and
dimethylstlfider(>eguivatents)e. The=wholeiis=refluxedforanic
bhsdhereaction erude preductds hydrolyzed-and20 wich a
extracted-with ethyl acetate.several times. The-0rganigzze is
phases ate collegted -washed-with:waten and.thenwith &.a: ua
INhydreghloric acid solution, The agueousphasedS.ce . the
taken up with a saturated salutign of sogdiumy b'C@erﬂ%E?es sum
and then extracted eth;flaacsg%e The 25 OIRRLE  reducea

phaees_ﬁar collecteh d, dried on magnesium sul da o
f tf(f aconcentrate unaer re ucec:i(pressure Iea<§|ng

to mg j of the & expected product. Yield (estimation):

7196 30 Stage 7. tert-butyi

N-Hgtadétyfaming ety Phepy 1y amino-methyl) ~phenyli-
NC(SErethi6-pIena %VE p%ﬁfﬂf’ﬁifd rdZifbtarboxylat
T E0M’ifon of 300 mg of the product obtained from

the pre§fous Stagetin 10 mp offetidliydrofirahe Uridérgd from
ainertatmospherecareradded 267 pisof BIPEAfurane under

arn inert atmosphere are added 267 wul of DIPER
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MB (2 equivalents)and 76 pL of acetic anhydride (1.4
equivalents). The whole is stirred at room temperature for
30 minutes until complete disappearance of the starting
product (tracked with TLC). The reaction medium taken
up in ethyl acetate is hydrolyzed with a 1 N hydrochloric
acid solution and extracted several times. The aqueous
phase is then taken up again with a sodium bicarbonate
solution;untilas pH af.8 and: extracted withzethykacetatgdride
The arganigiphases ared0 calleeted; dried Ofred  ac  room
magpesivm sulfate, filtered andevaporaled ungel:ppearance
reduced pressure; The-ghtained regidue is pusifiedy . the
§ela(@&§1| %@@W@QX&P%@W%E@QQ m&aee ig hydrolyzed
dich Crometttat}?c) leading; to 1§§dm%9futtl L EXRRGIe,  vaceeq

roduc‘g t15Y| dl_%estlmatlong %5315104)e 10 % CElen uoggw

18 gO%“} It gﬁi‘ﬁ%%i iﬁ*iiji% 8BS brodd, 111 and
A3 (1 311) 2.80911), 265 (. 2409 53 (s 310y " °7
20178, $11)"160 (H, 61144 S, 911) 90 Stdge 8" =™
A ated under reduced pressure e obtalned regidue
ASNRTHLTAEBtyFmiTio-Hhéthy: pREAGTN S Mthy16=pige 3¢
Ha- Fippre Ay deparazitrstarh oy e thy | 5 -bsnforzested
methioxy-benzoate To a solution of 51 mg of the acid
obtdimed=in 25-preparatibpn 2 (2 equivalents) in 2 mi.; of
dichisromethane are added.z144-pl of oxalyl chicrided2 1H) .
equivalentsyand T drop of dimethylforsaamide. sFhe whale (s
isrsticred:for, 2@ min at room temperature and theas (w, 2mH),
evaporatednder seduced:presswe. ko the thereby 30, om
obtained acid chloride, taken up again in 1 ml of
agetanitrile,a5g succassively. addad A selyfionof 384G 17 -x-
of the. preyiQus esterdn. 1.m| of acetonitrileand; 1 ik of 451 -
Nhwdrochloric acid i dioxane. The.whole is placed for

10 mlnuteslunder micropave heating.at 100C, 35, The .4 ;.
reaction medlum _is hy rolyzed anq then extracted } 9 s

with” eﬁ1a1 acetate several tlm%s “The : aq uepus hase | s
the C“%asn‘n Sdwith & 1°N86dA solution and exctracféd %tho ae
ety FAESBIE AR tRER W|thd iEhiSromsthane  The 8Fganic
piigsEs ae Tolfected  dfied’or® f‘ﬁajﬁes’fﬁﬁ?ﬁ*ﬁ]‘f?&f“ﬁeﬁ ure and
TR CPARRPRTGA VAP Sratetr inb et tad pregstpg, =her=ry
Whtearsifica &t chifoimatdgraphiy of thee  again in 1 mh of

acetconitrile, ars successively added a solution of
38 mg of the previous ester in 1 mL of acetonitrile and
1 mL of 4 N hydrochloric acid in dioxane, The whole 1is
placed for 10 minutes under microwave hgating at 100°C.

The reaction medium is hydrolyzed and then extracted
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residue Cdichloromethanefethanol: expected product
may be obtained. Yield: 24% 101.14 NMP. (CnClq, 300
MHz) S (ppm): broad, 1H), 759 (s, 111), 7.18 Un 6.52 (d,
211), 5.67 (s broad, 111), (s, 311), 3.73 (m, 5, 211), 3.71
(s, 2.40 (m, 211), 2.37 (s, 316), 1.98 (s, EPIC": 97.3%
MS: NH* 637/639 Stage 9:
4 -(N-(4- (acetylamlno methyl)-pheny11-N-(2- ,
‘nethy 1 6-pipetiins |-Sﬁ"ﬁh%hy%)mﬁﬁdrﬁino%%?ﬁ%ﬁillDW" e
ThEthyIES: bt 6n o Y:ethoxy-betiZoié atia iydrigthl Gride* ===«
129} THeprodtRt(1B.8' gy i§obtairfediag goromsthane. The
PrABChloFEes e cotdiing 6 therAfethod vt Stages gfegnesiun
Exarriple 2 by esifg asda shbstratetive pretuctdbtainediced
witltthes25 previous stageaYiekd: 75% HRLEr9185 MS: the
MIN 623/625:80-Examples/ethancl: 98/2) 18 mg of the
3:4=N4-benzaykpheny :N«(2-piperidin-I-
ykphenybshydrazinocarbonylmethy1]-5-bromo-2-methoxy
henzeic acid-hydrechloide (30) $tage /110,05 ot c.a3 (2s
f4-hanzey/-pheny)-(2-nitkp-phenyl)-am -uThe predugt u,)
(720 mg) is pptained agcording to {he 35 method of sfage ¢
1ot Example,4, by ysing, 1.5 mbof 25 120, 5 75 21,
gu%o mtrgkgenzgrge, apsd 433 g af ggamlnol_;]gnzqnilgnpne

me ggesance of 2.54 g of potassmm tert-butanolate in
MQ ml Qf ;O Yield: 17% 5 HPLC: 86% MS: MID 319

Stage 9: 4-{Nw[d4~(acetylaminc~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) is obtained as a hydrochloride
according to the wmethad of stage 6 of Example 2, by
uging as a substrate the product obtained with the
previous stage.

Vield: 75%

HPLC: 21%

MS: MH 623/6325

Exampie 30: 4—[N-{4~-benzoyl-phenyl) -N- (2-piperidin-1-
vi-phenyl) ~hydrazinccarbonylimethyl] ~5-bromo-2-methaxny
benzoic acid hydrochloride (30)

Stage 1: {4-bengovi-phenyl}-{2-nitro-phenyl}-amine

The preduct (770 mg) 1s obtained according to the

method of stage 1 of Example ¢, by using 1.5 mk of 2-
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Stage 2: N-(4 -Benzoy/-phenyl)-benzene-1,2-diamine
The product (880 mg) is obtained according to the 10
method of stage 2 of Examplexd, by using 770 mg of the
previous derivative as a starting product and 2.73 g of tin
chlbride hydrate in 15 ml of ethanol. Yield: quantitative
NMR (CDC1, 300 MHz) (5 (ppm)7.74 (t, 411), 7.36-
157.53 (m, 311), 7.13 (m, 211), 6.70-6,85 (m, 419D, 5.63
(s bsoad; itH)p3:86ns braad, 2lH) HPLCG82% Mo Midbne in
289 20:-5t3ge If 2.34 g of potassium tert-butanolate in
@-benzeykphenyl)-(2-piperldin-1-yl-phenyl)- amine The
preduct {630 mg) is obtained according to the method of
stage 3 of Example 4, by using 697 mg of the previous
derivative as a starting product, 330 aL of 25
dibromopentane and 1.01 ml of DIPEA in 15 ml of

Iuene Yield; 62% ill NMR (01013, 300 M 5 (ppm
P85 Ay f@%"?% R, Edes Tart G
5%‘4 ( Loﬂ’ﬁiﬂ > 361 721"‘ %ﬁ)‘ﬁﬁl_(f“ciﬁb‘%%sm the
W&@S?L g %@ge24of Ey"ample 1, by using 770 wg of the

MNKEIWZ&FE)%)W? ﬂs(? psib%,ri.‘dlﬁol ﬂgkjm"” and 2.73 g of

phény)cRydrazifie W§ 121'Fd% $dlutistrB?100 mg of the
previdusiesnipbund’m 10 mL of DMF are added 14 mg of
sbditifd hifdhide (13 2%ediivalentsyrand thie Whole.is4tirred - 2¢-
at-Féormeteryiperature for ABminutes0 2 3amliof asfreshiysz (=
broad, 1H), 3.80 (s broad, 1H!

HPLC: 82%

MS: MH® 289

Stage 3: (4-benzoyl-phenyl)-{2~piperidin-1-yl-phenyl)-
amine

The product {530 mg) is obtalned according to the
method of stage 3 of Example 4, by using 697 mg of the
previcus derivative as a starting product, 330 ulL of
dibromopentane and 1.01 mL of DIPERA in 15 wmL of
toluene.

Yield: 62%

‘H MMR  (CDC1:, 300 MHz) & (ppmd: 7.80 (dd, 4H), 7.45-
7.56 lm, 4H), £.96-7.18 im, €M), 2.84 {m, 4H},
1.74 {m, &H)

EPLC: 100%

Mg:. MH 357

Stage 4: N~{4-benzoyl-phenyl})-N-{(2-piperidin-l-vI-
phenyl)-hydrazine (v}
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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 rffédium is treated by a
saturated solution of Na25203, 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 reduced pressure. The obtained
fesitudsis piifified by Sitics g&F chirgmatotaptiy compound in
{petioletin ether/éthy| actiade: D5/8F leading t6t 75 mépofride
the‘expectedproduct s Yietd, 72%: HINMR {EBDE€18: room
250 MEZ):3 (ppm) : 75737(B1481), 2.48 (M, 3H), Z.25{msply
24 0557 17 fms AL}, ok 8 Kedroad,:224)n2. Sk i, (1.2
431y .57 m, 611) HRLCrifn% 20MS: MID 372:Stage) is
5ﬂcﬁﬁethy}l\iter % minutes, the medium ig treated by a
4:N+4-benzayl-pbenyl)-N:(2-pipeddinl-vizpbemyl)-bydrazic e
pocarbony |%§U¥l&'t5é9r9m%2' Q%%@PXEQ@%QGI@ 2ndhe .
Rreduct (83, mq) L%QQE%%%%%%%@!QQ tQ.the method:of o req

staple 3 of Example 6.0y using 79 mg.atthe preceding..: ...

hgdrgzme and 64 . mg of the g, acid pfgreparatlon 2 %:[Qe aphy

f4 fE CI d 2 @) 5 |
9%%.%%?%%%%%? rEbctapdzs o gt s Lo M.

§00 Wzﬁpg (tppmli 5‘%’8 (s broad, 111), 7.99 (s, 1H),
.76 (bulk aromatic,14 H) 3.89 (s, 311), 3.80 (s,

ﬁ”% ﬁfsl 3HY 2 B8 APE £.54 (i, BrfE 0 48
FPLCOO% MS: MK 656/658 Stage™ 4. ¢-89 (s broad,
64-(NA (3 beéFzotiphény1)-R(Zpiperidin-1-yl-
pleRy DeR§drazinocarbonylmethy11-5-bromo-2-metboxy
Sidheti#0ié Heid hydrochloride (30) The product (31 mg) is
obtained according to the method of stage 6 of Example
Zrhyusingrastalsubstvate thenproductebtained in-thiperidin-~
previogis=gtege hitdekd i34% A:lamenian- analysis-2-
calemdated dar234H32PrN3G5 1HC1 .1. 51420C, 57.84;

HiB. 2 N FouBel: o) 58:045H,:18ek3;:Ne 5:85:HPL Ghe metnod
l;QOO/gM& MK %Zl%ggéam@;@ using 70 mg of the
%M%O 4&1%1%)%@@19 phﬁ[}}yl) Ml_(xggmecg@yl Lsne acid of

preparation 2 1in the presence of 41 mg of EDCI and
28 mg of HCOBt in 1.5 mi of dimethvlformamide.

Yielid: 66%

W OMMR {CDC1;, 300 MHz) & {(ppm): 9.36 (& broad, 1H),
7.99 {s, 1H)}, 6.80~7.76 {bulk aromatic, 14 H}, 32.83 (=,
IRy, 3.0 (e, 2H), 3.2 (s, 3Ey, 2.7% {m, 4H), 1.54 {m,
51}

HPLO: 100%
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niperidin-1-yl-pheny1l)-hydrazinocarbonylmethy11-2-
methoxy benzoic acid-hydrochloride (31) Stage 1:
tert-butyl N-(4-cyano-pheny1):N-(2-methy1-6- 20
piperidin-l-yl-phenyl)-hydrazinocarboxylate To 280 mg of

the product obtained in stage 5 of Example 29 in 2 mL of
tetrahydrofurane are added 3.3 sal of a 1 M borane

solution in tetrahydrefurane (5 equivalents). The whole is
refluxedder 3tws. The 25 reaction crude product is

poured on a 1 N acid hydrochloric solution and extracted
witlyethyl acetate severaldimescihe) aguenys phaseis1—y1-
besified hy.a 1. N.soda.splution-and exwacted With: 1ox
dichlororethangs-the differentonganic phases are 30
water.and then witha satyrated op magpesium sulfaie, .. v.q
fitered Jeduiced pressure. The obfained silica el o tne
chromatography acetate: 98/2 .Ieadlng to 82 mg 35Yield:

OlLs

%log@ Lollected, washed with soltition of Na01, dried and
concentrated under residue is purified by
gﬁﬁﬁ%?gﬁeﬁ}ngﬁéfeﬁ% Tof xpetted Product. 123

NS éb’é.”i?)%BbOtl\%/ﬁz')Gfbprﬁ)]:8Ef§2(sﬁroa‘£ﬂ‘, 'f5), 1:467°°°-
(G 21),7.226m 15)5.06(t, 25)6. 72(M, 2H), 2.74 (m,

HEh2.28(8,35),1.60(m,611),1.43(s, 9H) Stage 2:
MS: MH' 642/644

Bxample 31: S5~promo=~é« [N~cyano-phenyl) -N- (2-methyl-6-
piperidin-l-yl-phenyl)-hydrazinccarbonylmethyi] -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 preoduct obtained in stage 5  of
Example 28 in 2 wmlL of tetrahydrofurane are added 3.3 wl
of a 1M horane solution in tetrahydrcfurane
(5 eguivalents). The whole is refluxed for 3 hrs. The
reaction crude product‘ is poured on a 1 N acid
hvdrochleoric solution and extracted with ethyl acetate
several times. The agquecus phase iz basified by a 1 N
soda selution and extracted with dichloromethane. The
different organlic phases are collected, washed with
water and then with a saturated sclution of NaCl, dried
on magnesium sulfate, filtersd and concentrated under
reduced pressure. The obtained residue is purified by
silica gel chromatography {dichloromethane /ethyl
acetate: 98/2) lsading to B2 mg of expected product.
Yield: 30%
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methyl 5-bromo-4-IN-(4-cyano-phenyl)-N-(2-
methyl-6-piperidin-1-yl-phenyl)-hydrazino-carbenylmethy/J
-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 obtained in the previous stage
as a substrate and 94 mg of (the acid of preparation 2 as

F CBM%ubstrate Yield:5696 15 NEP(CDC13, 300 MHz

078 (s, T11), 768 is, 187™7.45 (6’221f) k?‘iﬁ 1

? 1(%2é5)m, ﬂ’Hi, 7086 {t. ZH), m, 2}‘1),
m, {g, 3H), 1.60 (m, 6H), 1.43 (s, 9H)

bl

Stage 2: methyl 5-bromo-4- [N-{4-cyvano-phenyl)-N-{2-
methyl-6-piperidin-l-yl-phenyl} —hydrazino~carbonyl-
methyl]-2-methoxy-benzoate
The product (32 mg! ie chtained according to the mathod
of stage 8 of Example 31, by using 42 mg of the product
obtained in the previous stage as a substrate and 94 mg
of whe acid of preparation 2 as a co-substrate.

5
{CDCY;, 300 MH=z) & {(ppm): &.78 (=, 1H), 7.388 (s,
45 (4, 2H), 7.24 (m, 2H}, 7.01 (m, 2H), &6.62 im,
2H), 3.88 (s, ZH), 3.37 {g, 6H}, 2.70 {(m, 2E), 2.45 |
3% {s, 3H), 1.42 (m, 6H)
4%

I,

ot

M8: MH® B31/593

Stage 3: 5-bromo-4-[N-(4-cyvano-phenyl) N~ {2~methyl-6-
piperidin-l-yl-phenyl)-hydrazinoccarbonylmethyl]-2-
methoxy-benzoic acid hydrochloride (31}

The preduct (16.4 mg) is cbtained as a hydrochloride
according to the method of stage § of Example 2, by
using as a substrate the product obtained in the
previous stage.

Yield: 49%

HPLC: 98%

MS: ME® 577/57%

Example 32: 4-IN-(4'-acetyl-biphenyl-4-vy1l)-N-(2-methyl-
G—piperidinmlmylmphenyl)nhydrazxnocarbonylm@thyl]M -
bromo-2-methoxy-benzoic acid hydrochleride (32)

Stage 1: (4!'~acetyl-biphenyl-4-yl)~{Z-methyl-6-
piperidin-l-yi-phenyl)-amine
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6.62 (m, 25), 3.8 (s, 211), 3.37 (5,65) ,2.70 (m, 211),
2.45 (m 25), 2,35 (s, 311), 1.42 (m,65)

124

The product (1.35 g} is obtained according to the
wethod of stage 4 of Example 11, by using 2.6 g of the
derivative obtained in stage 3 of Example 28 az &
starting product, 248 g of 4-acetvl-phanylboronic acid,
307 mg of [1,1" ~bis{diphenylphosphine) ferrocene] -
dichloropaliladium (II) and 4.58 g of cesium flucride in
159 mL of dioxane.

Yield: 47%

*HONMR (CDCL,, 200 MHz) & (ppw): 7.98 (d, 2H),
2H), 7.51 (d, Z2H], 7.063 {(m, 3H), 6.76 {d, 2H), 5.29 (s
broad, 1H}, 2.75 {(m, 4H), 2.83 f{s, 3H), 2.17 (= 3H
1.58 f(m, &6H}

SM: MHT 385

5
o
[0

Stage 2: [4'-(2-methyl-[1,3]dithian-2-y1)~biphenyi—d~
yvll-{2-methyl-6-~piperidin-l-yl-phenyl)-amine
Te & solution of 788 wmg of the derivative cbtained in
the previcus stage in. 14 mlL, o<f dichicromethane are
successively added 260 ul of propanadithicl
1.25 eguivalents) and 380 ul, of boron ftriflucride
complexed with diethyl éether. Thes whole is stirred for
2 days at room temperature until disappearance of the
starting product. The reaction wmedium is poured on a
2 W soda soelution and then extracted with
dichloromethane several times. The organic phases are
washed with s saturated solution of sodium chloride,
dried on sodium sulfate, filtered and concentrared
under reduced pressure leading to 970 mg of ths
expacted product.
Yield: guantitative
*H ONMR (CDCLy, 200 MHz! & {ppm)}: 7.96 {4, 28}, 7.58 (d,
24y, 7.48 {d, 2H), 7.03 {m, 38}, 6.77 {4, 2H), &.26 =
broad, 1H}, 2.76 {m, 8H), 2z.18 {s, 3H) 1.8% (m, 2H},
1.84 (8 Y, 1.54 {m, 6H)

!
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HPLC: 94% MS: MW 591/593 20 Stage 3:
5-bromo-4-EN-(4-cyano-phenyl)-N-(2-methy1-6-
piperidin-l-yl-phenyl)-hydrazif®tarbonylmethy1J-2-
methoxy-benzoic acid hydrochloride (31) The product

(16.4 mg) is obtained as a hydrochloride according to the
method of stage 6 of Example , by 25 using as a

substrate the product obtainedthe previous Stage. Yield:
A89BBPECII8% M= 577479 St BRample 32iphenyi-4-
FhraE-asehibiptre Ry 144D N2 rhethy le-ipetrfinel )
FrRphenyytiydrdzinoearioonylpréthislsdlsaccording  to  the
hroinel 2-Mmethiary-dberizéicracid hydroehloride (82) my of the
previous derivative as a starting product and 1.11 g of
sodium nitrite in 6 wL of acetic acid leading Lo ths
nitreoso intermediate which i1s reduced by 8.2 mL of =

A M lithium aluminium hydride solution in  ather

{4 equivalents) in 8 ml of ether with reflux.

Yield: 83%

TH ONMR (CDCL;, 200 MHz) & (ppm): 7.92 (4, 2H), 7.57 {d, ==
2H), 7.46 (&, 2H), 7.19 {4, 1M), 7.05% (¢, 2H}, €.90 {4,

-7

g

2H), . 2.70-2.95 {(m, 8H), 2.12 (s, 3H), 1.9 {(m, 2H},
1.82 {s , 3H), 1.85 {(m, &H)

Stage 4: methyl 5-bromo-2-methoxy-4{N-[4'-(2-methyl-
f1,3]dithian-2-v1)-biphenyl~4-y1]-N-{2-methyl-E~
piperidin-leylephenyl}~hydrazinocarbonyimethyl}-
benzoate

The product {637 wg) iz obtained according te the
mathod of stage 3 of Example 6, by using 600 mg of the
previous  hydrazine and 406 wmg  of the acid of
preparation Z in the presence of 257 mg of EDRCI and
181 mg of HOBL in 4 mi of dimethylformamide.

Yield: 67%

HOMMR  {CDCl., 200 MHEz) ® {ppm): ©.87 {g broad, 1),
7.96 {m, 3H), 7.50 {m, BH!, 7.20 (4, 1H}
6.65 (&, 2H), 3.88 (s, 2H) 3.70 |

i

;7003 wm, ZHY.

2
8HY, 2.44 s, 3H), 1.87 {m, 2H), 1.81 (s, 3H), 1.2
1.55 {m, &H}
MS: MH' 774/776

Stage 5: methyl 4 [N~ (4! -acetyl-biphenyl-4-yl}-N-(2-
methyl-6-piperidin-l-yl-phenyl) -hydrazinocarbonyl-
methyl] ~5-bromo-2-methoxy-benzoate
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Stage 1: (4'-acetyl-biphenyl-4-y1)-(2-methyl-6- 35
piperidin-1-yl-phenyl)-amine 124 The product (1.35 g) is
obtained according to the method of stage 4 of Example
11, by using 2.6 9 of the derivative obtained in stage 3 of
Example 29 as a starting product, 248 g of
4-acetyl-phenylboronic acid, 5 307 mg of
f1,1'-bis(diphenylphosphino)ferroceneldichloropalladium
dd) and .58 a.ofeesivmdluoride.in 50:mikof dioxanenea in
vield: 47%-11-1LNMR (CRE11, 200 MHZ) & (RpM) : €98
g@t%&@d!{b@@_@yeq‘ggj&) 1§%L(_q8 2]&')’17 O%:gmsggt’lgssively
8af0dd, 214). 829 (5 roAd - 1H),. 2.5 (m, 4 V%Q{?&éf and
311), 217 (5,311). 1.58.(1,69) SM; ME 38 15Stage 2
](4 L(Zumeth I 1 31 hlan- ¥ %1 |p en l-4- v room

{n 2 r"neth 1-6- |per|§|n 1- eryi) -amine o a .

tion 6JTI 88 R m of the" dérlvajtlve obtaingd in the® °° “0e

Sré\ﬂohné’ st%gc’éi"i‘ﬁtm ThF of AfcHIOTBMBTRARE are po““d o
§u‘3c§§’§ﬁ/elﬁ7§86%‘d%6 |Tf6‘irp“r8baﬁ‘é?jltﬁ?8fl26’fi*2%ted with
EdtiVal&Rts)?aRd 8O Tt of bdroh trifltforidesesmplekages are
witkraiethyF éther STHe sWblesis stifretl foF 2dadysat Yoot de.
tEmpératoreamdtitdisappedrancé ‘oftiesStartig prodectrated
Theésreactionmedivmeds:pouretidonea 2 Nedodasotatiopr aphy
dnddhamrexirdeted Withh 25 dichlorgmethanesseveral isolate
times mEheforganic phases:ar@:washed with a saturated
sokit@ of sodium chloride, dried on sodium sulfate,
fiteted: ancbeoncentrated: under seduced pressure bading s, |,
t0.970@mg ofthe; 125 Stage 3:7 .28 (4, 213, 7.21 {4, 1H),
N-1-4'-(2:methyl-tl81dithian,2-yl)-bighenyl-4r , 3 77 (z2s,
WEN-(2-methy1-6-piperidin-l-yl-phgnyl)-hydrazioe () The .
praduct(83%:mg) is obtained according to the method of
siage 4 oggx%g}ple 1, by using 970 mg of the previous
derivative as a starting product and 1.11 g of sodium
n trlte |n 6 mLofa etlc aC|d leadi to the roso
|r&lite m gl[atel_w? cﬁ is Teduced Qg i of “N_ {Ftkﬁemy o6

etn ar

um
eﬁium hydrde saiu ltfon}fﬁréat i “‘ébﬁf@afmt 5§2)n g

f"f‘Sf STREFIItH 8R0S 1O Yigld: B5% octliorine

The product (115 wmg) is obtained as a bhydrochloride
form according to the method of stage 6 of HExample 2,
by using as a substrate the product obtained in the
previous stage.
Yield: 24%

Y ONMR {DM50C, 400 MHz) & {

{m, 7H}, 7.37 (=, 1H), 6&6.78 {m, 2H), 4.24 {4, 1H), 4.03
{d, 3H), 2.7% (s, 3] 3 4

2.28 (s, 3H), 1.51-1.88 (m., 6H)

N
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1H N1818. (=1:3, 200 MHz) 5 (ppm) : 7.92 (d, 2H), 2H),
7.46 (d, 2H), 7.19 (d, 1E) , 7.05 (t, 2H), 6.90 (d,
2.H),2.70-2.95(m,8H),2.12(S}§H),1.96im,210, 1.82 (s,
3H), 1 _6561-i) Stage 4: methyl
5-bromo-2-methoxy-4{N-(4'-(2-methyl(1,31dithian-2-y1)-b
ipheny1-4-yll-N-(2-methy1-6-
iperidin-I-yl-pheny1)-hydrazinocarbonylmethy/jbenzoate
The Product (637 mg) is obtained according to the
Hiethdd 67 $t4d2 3 of Example 6, by using 600 mg of the
previous hydrazine and 406 mg of the acid of preparation
SENEE BFR25PRTGONVEDHCFant 183hvgrof -
HOBRLrPAary8Yef dmettifcrmartide: 25 Yieks: G796 118
NMF {Cdoid-208-MHA B bpmkr3 8P fsdroadc1B), 7.96
bs:314) 0756 (1335H), 7.20 (d, 114), 7.03 (m, 2H), 6.65
Eda2h); 3.88-€8;03b1) 3 30dChf2S p )y 21 7 52(me BikL); a2 bk o
(B1e3b) ) 12974, 2H), 1.81 (s, 3H), 1.25- 301.55 (m, 6H)
hel/ 744446:-9t00€.55 o) is obtained according to the
H&EM“'EJN'£4gk§@c@ty$ibi@%Mé‘lﬂl)ﬂ}l.‘%‘ing 2.78 g of 2~
methyl-G-pipendin:lylsphenyi)-hydrazigocarbonyl3s, . .5 -
methyll-5:bromo-2:methaxy-benzoate 126,Tg a,solution. ; .,
of 30 mg gf the derivative,obtained in the previous stage
in, %QQ:}IJ)_SQf a tetrahydrofurane/water mixture (1:1) are
519(:%1%18‘8'3/% ﬁddeg" 1%1«1" g of m%lt’[?u‘rygl)lgxi(dg % ad) , 7.96
eq un4aj\en%s) gﬁd %5 10 ?}FE gfibr]cﬂ%n %rifludrlde_comﬁ?exéd ‘
Wi élf‘hérgz equivalents). The Whole'is' stirred atrobm’ © -
tépetatufe 8r Thodfundl disappedrance of thé: >
starting product. The reaction medium is poured ina 2 M
$6aabitarBon e seRMG S Etha eXCer i it enaene-
ettiyl HEStEte several times. The organic phases are
Washedd:fith & satarated Solatiorcofsodidamehiorides method
dhedtenssédivimisulfate, filtered-andcdnéentratedanpersious
réducedipressure: Silieargebchromatography13.7 ¢ of tin
(cyciohexanelethy| acetater 70130)ns:able to isolate 15
1948 mgofithe desired product. Yield: 73% 1H NMR
(DGR3 200 MHz:f (RPMY88s.broad:dH) 7.9 (Ms . o3 (=,
3H), 7624d;216),7.48 (¢, 2H),,£:21 (d5:1k)a7.03(M,s o2 (s
26,6740, 2H),3.89 (s::3H); 3.77(25,:20516), 2.80 (M8
211), 2.52 (s, 3H), 2.42 (m+s, 511), 1.30- 1.50 (m, 6H)

Stage 3: {4-bromo-3-methyl-phenyl)-{(2-methyl-6-

[ &3]

piperidin-I1-yl-phenyl)-amine
The preduct (2.21 g} is obtained according to the
method of stage 3 in Example 4, by usging 3.2 g of the

previous derivative ag a starting product, 1.50 wmir of



wm

16

15

20

28

30

35

MS: MI13 684/686 Stage 6:
4-IN-(41-acetyl-biphenyl-4-y1)-N-(2-methyl-6- 25
piperidin-I-yl-phenyl)-hydrazirmcarbonylmethyll-5-
bromo-2-methozy-benzoic acid hydrochloride (32) The
product (115 mg) 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 30
previeussstage. Yield: 34% 141 NMR (BMSO, 400 MHz) of
S(ppm).: 7.99 (rx 311), 7.37-7.81 Cm, 7H), 7.37 (s, 111),
$1284(my 2H), 4.24 (d, IH), 4.03 (d, 111), 3.79 (s, 3112,
3:2013.6000m, 4%1), 2:57 (8, 341 352.28 (8a3Hk;, 7.04 im,
1:51-1.86 (ms 61L) HPLG: 96% MS; MR’ 670/672.c.5, 1m)
Example 33; 5-bromo:2-methoxyr4-IN-(4smethoxy-2;, oy,
methyl- blphenyl -4-y1)-N- (2 methy1-6-pipen-1-yl-
PhEL) Py ap e e O NP DEIR IO - ety -

ydlochigude, (39) Stags |

omo- mefﬁyrpoh yla)m(lfL methyl 6 -nitrophenyl)-a

mlneprﬁdﬁﬁe product (390 4) iS dbtaitied ACCOFAINY tothe ™2
i&tod Of sthge™1 bf Exaniple’d, hy .uBing'2:78 g of 2% “he
ﬁE%Yboésmﬁﬁylfﬁtrﬁﬁ‘i)e%e%@aﬁthT@oFﬂOB’rGho 3.904 g of
FTETHICERIE T thebprasence* st 3223 vfpotadsiupg L 1adiun
té@tBlitanolatédn 706FDMST 5 Yiele: 680 HIRM R  esence
(EDTCES, 200- MH2) B Eppm):=8B:{s broat)t 766id, STHyL of
7.48 ek EH) £ P12l )R 10 (8 1H), 6.65 (m, 1H),
8i424dd,%1-1), 2.33 (s 311), 2.10 (s, 3H) 20 Stage 2:
N2:(zbromo-3-methykphenyip3-methyd-benzenel,2-dia (m
mine Ehesproduct:3.2d. accordingdtoithe methodss of s, sm),
stage & of Faxamples 1; by using:3:20 @f therprevieus m, su)
derivative as a starting product and 13.7 g of tin 25
chloride hydrate in 60.mL af.athanak, Yield;, 9096,in NMR. -
(=D 536200,MH2),5 {ppm)iZ.29 (dr L2083 (fdH),
@&8%%];%1 643%4(11133H) § Zgb(:dadihé'y) a%coa.cgﬂs.rp o%g;’ the
16D, 2,29.(s,.3H) 2,16 (s, 3

‘51‘&0 of Axam le 1, by using 490 mg of the
previous derivative ag a starting product and 515 mg of
godium nitwite in 4 wmlh of acetic acid leading to the
nitrose intermediate which ig reduced with 4.8 ml of a
* M lithium aluminium hydride solution in ether
(4 eguivalents) in 4.3 ml of ether with reflux.

Yield: 80%

'H mMR (CDCls, 200 MHz) & (ppm}: 6.906-7.27 {bulk
aromatic, 10H), 6.78 (s broad, 1H), 6.57 {(d, 1H), 2.83
{@, 3Hy, 2.32 {(m, 4}, 2.22 (s, 3H), 2.12 (=g, 3H}, 1.68
fm, 4H), 1.53 {(m, ZH}
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30 Stage 3: (4-bromo-3-methyl-phenyl)-(2-methy1-6-
piperidin-l-yl-phenyl)-amine The product (3.21 g) is
obtained according to the method of stage 3 in Example
4, by using 3.2 g of the 35 previous derivative as a
starting product, 1.50 nfn of 128 dibromopentane and
4.30 ml of DIRER in 50 861., of toluene. Yield: 81%
111 NMR (CDC12, 200 MHz) 6 (ppm): 7.28 (d, 111), 7.04
(m, 531-i), 6.58 (d, 111), 6.41 (dd, 111), 6.13 (s broad,
a2 512 kBt 4146, 2.82048: -3 2ab3{Ss -3 )2k b {Rdxy -2~
£ Sl8gendnyi-4-v1) -N- (2-methyl-6-piperidin-l-yle
Hlanethou-2-methyibiphenyly4y bif24pethyl-
B-piperidinz-y--phenyl-amine 10 The,product (1:921 G)dS «he
ohtainedaccording to-the method of,stage 4 of Example ...
Hl. Ry using 3.0.0f the previous derivative. as g staring, ¢
roduct, 1.904 g,of 4-methox JPreny, DOIgnG.aclh 328 ana
mgof pallagiym tetrakds, 1052 g of thiu chioride In the
presence ‘]1}?0? g fil'6fa’T MsSdilim carbonate solution
ifn‘%ldifnﬁ%ﬁf a methanol/toluene mixture (1:1) . Yield: 60%
NMRTCBETS: 200 MIHZF 6 (ppiiF©7:26 {d 211y, 7.0% 2 °
GFP3H),16/59 Bt *2H5 6 28 (s broad 1115%3.86 (879867 !
2082.77 (th, ®11)..25 (32381, 120 (5; BB1E, 1:63/(m, 8¢ !
BF)-Stage Bm. 2H). 2.72 (s, 3H), 2.80 (m, 2H). 2.45 {
RE({4 12migthoxy-22inethyltbiptiény 1-4-371)-N-(2-
methyl-6-piparidin-1-yl-phenyl)-hydrazine (x) The product
(B8&5my) is-obtainetl-accorgingtonthel 25mmetihvad distagd -
4 oftExarmple 1), by using-490-mg of thedqurevioys-pheny 1) -
detvative as-astariagmpiodueh and-51501¢ of seditiarioride
nirite in 4 1819 of acetic acid leading to the nitroso
iptermediate which is.gedyced.with 4-8 mlof 8 LM Jthium, ; a-
aluminium hydride.solution:in.ether 30(4.equivalents)in, | oy
4[1?@'_ C O};gthgl’ \ngpegﬂl%é Xh%ld %11(!# obtained in the
MR(CDCI3200 MHz)5(ppm): 6.90-7.27(bulk aromatic,
11), 6,78 isgbroad, 1H), 6.57 (d, TR), 9.83 (s, 311),

m,
2,
Hy

m

ie.ar 3

i%zw M. ?%alv)d,z'%go(sﬂagz!_)l)’ 212 (5, 311), 1,68 35(m, 4H). .,
1.53(m, 21 ) . o
11.44 (s broad, 1H), 7.96 (4, 1H), 7.81 {s, 1H), 7.970

{m, 28}, 7.34 (s, 1H), 7.23 (d, 2H), 6.9% (4, 1H}, &.75
{d, 28y, 6.44 (s, 1H), €.42 (4, 1B}, 4£.10 fm, 2H}), 3.78
(¢, 6H}, 3.40 {m, 4H), 2.27 (s, 3"y, 2.1% (s, 3H),
1.53-1.86 {(m, &H)

HPLC: 98,5%

MS: ME® 672/674
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129 Stage 6:

methyl5-bromo-2-methcxy-4-IN-(41-methoxy-2-
methyl-biphenyl-4-y1)-N-(2-megthyl-6-piperidin-l-ylphenyl)-
hydrazinocarbonylmethyll-benzmate 5 The product (450

mg) is obtained according to the stage 3 of Example 6,

by using 381 mg of the and 316 mg of the acid of
preparation 2 in the presence of 200 mg of EDC1 and

144 rad of HOBtshn.8s8 anl mf dimethylfermamide. 10Yield:
69% 114 NMR (CDC166, 200 MHz) 5 (ppm): 10.06 et
9«&4&(2t§ m@aQo}]—é@l\l&-@]ﬁ@xi;&w1 ¢120 fﬁbi‘“ﬂgma virus may
@@%‘Je%@@j igﬂ)h@f;_g@r@t li?’fl)vgt?l% (gm&%kl:i%&’s such
33491,3:8445, 3the3- 76 (R, 2H), 3.72:(S, 3KV, ?,-891@'91 Natl.
2H),32.45 (M 135H)52.18 (5. 334), 1,30-1,.58.Cm, 634) . ..

stage Zo@z?romﬁoémﬁh%&y‘ AN-(dr-methaxy-2- nQethyI 278
%nxlégﬂi) -N-(2-méthyl-6-piperidin-I-yl-pheny1)-
hydrazinocarbonylmethyl]-benzoicacid hydrochlorlde

20 33)1The produet 264 mg).is obtained asa

h%é%’eﬁmﬂe ACEBRGnG 6 The MAho of 5thge 6BPounds of
éxﬁnf@veﬁtb?“uéﬁgc n $GB&frafe the prodiict SBtafifed * 22
il the prEViGus stage. 25 Yield: 67% 114 NMR (HMSO,
JO0WHEF S (BFATREL 7P {S Bioad, 34y 111485 Bicalhi? in
1E137 G6HE ILENTYBE(S, 134%497.70 (AF2LP B4 (son of =
HeYoT:23 (de@34), 6:99(chit84), 6:75:d, 284) Gudb (s, origin
134}),)6 A% (L 1EDp4st6im, 284);Bs780ding for the El and
30Q(3;634); 34CM4H), 2. 24(54834),2.49(s,384},11 1531860 Low
(634 HPLE: 985% MSidvHT 6 22/674-4300f w1 and E2

regquired for replicating the HPV gencme.

A reporter ‘Creplicon’ vector containing the wviral
replication origin of HPVIL/HPVE {(also called LCRs
which bear sites for binding the El and E2 protsing of
HPV) and the gene coding for firefly luciferase under
the transcriptional control of the 8SV40 promoter wers
puilt. 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 wiral El1 or E2
proteins. Co-transfection of this replicon wvector and
of wvectors for expressing HFV El and E2 proteins leads
to an increase in luciferase activity depending on the
presence of Kl and EZ and expresses the increase in the
number of reporter vectors. This is due to the activity

of the wviral Bl and E2 proteing which allow
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RESULTS OF BIOLOGICAL ACTIVITY Activity of

molecules against the papilloma virus may he evaluated

in different in vitro and cell tests such 5 as those

described by Chiang et al. (1992), Proc. Natl. Acad. Sci.

USA, 89: 5799-5803 or further by White et al. (2003),

Journal of Biological Chemistry, 278: 26765-26772. 10

Example 34: Pharmacological studies of the compounds

ofthe savention.in celltests oL seplication of wmral DMA ofctor

KHEs Ehesestestsameasute aeplication; of viral genomic

DNA in human cells. They are based on co-transfection

af:a 15:xeporter veeteicantainiRgaa vicakieplicationQriging. ; »

(on):and of expressipn vectorsepding forthe £land-E2., =

Rrateins of HPY-MAth them, it isﬁggééiblgetﬂfougmethebﬁ,

w@%&tmyowla%w%qns of Fl.and 52 required for,....

eplicaing,the 141245 gename, 20,4 reporier [eplicon; , .o,

vector containing the \Qral repll |catLon}%1 in gw .
PR/ll?llPVG also calle LCRs whi ear S|tes or

%msstjhe El'and E2 p%te?ﬁg gfﬁﬁfanfﬁw SGBREne Were

cocfm 167 firstly fucitérage fhdar o5 the trr‘?ln%s%rlp’flona{T‘;j ceid

é‘ber?fr%‘f o?‘%ﬁeisw?ﬁ Pronéterwere Bifit, JEwHE thetkad means

that the Presiiicest the EBVTeplicatisiicotigit ddés nt:  the

Have &y transerptioitaleffeet of exXpréssidon st the gene

of luciferase, this in the presence or in the absence of

virdl Eker B230pioteingCo-traisfectionrofthisireplicomibit

vertorandwof ectordsor expréssingHPV EangPERL/5Pve  in

pretems+éaids 40 andncrease induoiferasenactivite preferred

depending on-thecpresentce ofvktl andis2 anehvexpresses thar

thednarease in the number of reporter vectors. This is

due to the activity

and 2

With complementary cell tests, 1t was possgible to sghow
that the compounds shown in the examples above inhibit
HEVI1 and HFVE E1/E2 intevaction.
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131 replicationmammal cells, of this replicon vector
containing a viral replication origin. The chemical
compounds were evaluated farztheir 5 activity inhibiting
viral replication dependent on El and E2 of HPV11/HPV6
in these cell tests by cotransfecting, in human cell lines
derived from kidney epithelial or cervical carcinoma cells,
the renliconreporter vector and pairs of HP711/HP76 El
and E2 10 expression vectars.ivarious doses of the
compounds were incubated for 2-6 days after
transfection i thescell mediun and luciferase activity was
determined by means of a luminiemeter in order to
evaluate IC 50 of the compm,on replicaton of the
HP7 genome. 15 All compouRgs-shown in the
examples above inhilicgﬁhn ent on El and
E2 of HPV11/HPV6 in cells #ith aff2IC50 ss than 20 pM.
The preferred compounds are those for which IC 50 may
be less than 20750 nM. With c@mplementary cell tests, it
waseossisle-te showdhatithereompounds shown in the
examyples above inhibit HP711 and HP76 EI/E2
interactionerk32 €LAIMS Sompeunds offormulafhaRBaced,
RNz G, R2: ) H-aswelbas-their stereo isometSing 1-4
wherein Gl.represents.a:nond.of-a sattkatediof cne or two
unsaturated, branched.er inear-hydrocarbon chain
comprising 1-4 carbon atoms, optionally substituted with
one or two 10 alkyl groups, preferably identical, G

SN e

G; represents a i group, wherein:

* R . represents hydrogen  atom, an  alkyl,
haloalkyl group, or a pro~drug radical such
ag a carbamate, acetyl, dialkylaminomethyl or
—-CH,-0~-CO-Alk,

e G represents a bond or a saturated or
unsaturared, linear or branched hydrocarbon
chain comprising 1-4 carbon atoms, optionally
substitutaed with one or two alkyl groups,
preferably identical,

e W represents an oxygen, sulfur atom or NH,

R, and R; sither identical or different, sach represant
a group sselected from a hydrogen atom, & halogen atom,
a  hydroxyl, thic, alkoxy, haloalkoxy, alkylthio,
halecalkylthio, amino, monocalkylamino, dialkylamine,

cycloaikyl, alkyl or haloalkyl group,
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G2 represents algroup, wherein: R represents hydrogen
atom,an alkyl, haloalkyl group, or a pro-drug
radical such 15as a carbamal®, acetyl,

dialkylaminomethyl or -CH2-0-CO-Alk, G represents a

bond or a saturated or unsaturated, linear-Or branched
hydrocarbon chain comprising 1-4 carbon atoms,

optionally 20substituted with one or two alkyl groups,
preferafslysdentical acid eWurpresentsranxigeriical of
subur atom dai iRl and-Ry eitheridenticat or differehts =
eacherepeesent agroupiseleatedifsom=adrydrogentatomzole,
aihalogen atom: 25 rchydrexyl sthia -atkexyr haloatkexy de,
a'kyégﬂQsé}ﬁ@%lkyHm,, amino,mengalkylamingsg1 group or
lkylaming..cycloalkyl, alkyl ar:haloalkyl groupsa 133.R3
reRrgsents an acid group gr.a prosdugladical ofdhe ceyere,
%%!Qa fg&(;i_tg%gﬁ%cg&%@ﬂgtsggr,, or else bioisoster of the

a0, nclion uch as.a feliagole, PIPSONONAIR - saics.
phosp onamlae, sulfonate or sulfonamide, 5 A

represents an aryl, cycloalkyl, cycloalkenyl groupora__ .
Heterocycl& B Gption: z?fljff/y stibstitufed. ‘z}in%’ B e serers Zeci
rEpresent ah SRt B 46 maibeted efarogycle” "
4R Opfionally Shbstittited 85 Wt  ad their
pharmaceuticay“&6captable salfs 152 THe Compounds
according te®laim RlERaracterizetfinfHarA is  Betosikoxy.
substituted Wwitleore britivo grotissodithéfidenticargr 2mine:
different, setected frommiachydrogen' aroArahaogen

atom, 15% amalkexyralkyttid, halodtk®xy, aleralkykRigR =", ~
hydroxyl, thig ‘cyanopaminosmonaatkylamiheyein &' and R
dialkylamine greupsc 86t =50NRG-CORReCOZR c:OICORsr an
-CONR'RU, : NRGOR:: 0f -NR'9O2R’, graups whereifcR), and
and R" n hag the values 1 or 2,

s an alkyl or haleoalkyl group, the alkyl group
being optionally substituted with a cyano,
amine, monocalkylamine, dialkylamine or
acylamino group,

e an aryl, arylalkyl, -¥-aryl, -X-arylalkyl or
-Alk-X-aryl group wherein X represents -0-, =
NH-, -N(Alk)~, -H(COCH;)-, -8-~, ~50-, =-80;-,
-CO- oy -CONH-, each substituted on the aryl
portion with one or two substituents, either
identical or diffevent, selected from:

v a hvdrogen atom or an halogen atom,
v an alkyl, haloalkyl, alkoxy, haloalkoxy,
thio, alkylthio, haloalkylthio,
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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 halqg,g<yl group, the alkyl group
being optionally substituted with a cyano,
25amino,monoalkylamino,dialkylaminoor acylamino

group, an aryl, arylalkyl, -X-aryl, -X-arylalkyl or

-Alk-X-aryl group wherein X represents -0-, - NH-,

-N(AIK)-, 'N.(COCA"%); xy% -_SO-%Q%JZO-C(%—CQ{ -CONNzy .,
each substituted 9n t &agyl portion yvﬂla oneartwo ..
substituents, eith“éornfjdaenﬁ]cg%?%iffafent,lséle%?g‘alﬁ 'm'l a
hydrogen atom o5 Halo§en Htom ™~ % “*a&h alkyl
haloalkyl, alkoxy?Zhafalkoxy,

35thio,alkylthi§, hatoan§ithio, 1347 —CO:R7,  ~CCOoRT -
hydroxyl,cyano,aéyi&mine, ménoafkylaffino er =0 grour,
dialkylamino, acidhestér, afmide 2Rfbno® or disafkylarffgessert
group, 5.7 an -SGmR:FEONIFCO2R', OCOREBCONRIRILogen
-NRICOR" or -N12'982R¢rgrebiy; whereinRkahd R eackpd o
represent indepengenthy ofeaehiotherza hydrogen atom,

an alkyl, halpalkybgretpradick n 10hasithewwaduedore2,  -Xx-
aheterocycles:Alsbetesocyclesheteraeyeleycle, or -alk-x-
-X-Alk-hetergeycle, .on Al Xshetgracycle graupwheegin-o-,
X representsg-, -NHziNAK) g NE0C143):, -S-5650=30.-,
-502-, 15 -CQ, 0r;CONK:, each.aptionally substituted c.coa
on the hetergcygle portion with one Qrwg subsfituents,., ¢
either identical or different, selected fiom; 7,2 bydragen. ...
atom or a halc gen afom, n%07 an alkyl, haloalkyl, alkoxy,

haloalkoxy, =°
oo a hydrogen atom or a halogen atom,

v an alkyl, halealkyl, alkoxy, haloalkoxy,
chio, alkyithio, haloalkylthic,
hydroxyl, CYano, acyl, amino,

monoalkylamine or dialkylawmino, acid,

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

v ~S0RY, ~COR”, ~CO;R", -QCOR’, -
CONR/R’ ", -NR'COR'’ or NR'BO0R'’ group,
wherein R’ and R"' each reprasent

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

« a cyoloalkyl, ~Alk—cycloalky1,‘cycloalkenyl,
~-Alk-cycloalkenyl, -X-cycloalkyl, -X-Alk~
cycloallkyl, -¥X-cycloalkenvl, -¥-Alk~
cycloalkenyl, ~Elk-¥~cycloalkyl, —Alk-X-
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thio,alkylthio,haloalkylthio, hydroxyl, cyano, acyl, amino,
monoalkylamino or dialkylamino, acid, ester, amide,
mono- or di-alkylamide 25group, Or 7
-S0On121,-COP',-002R',-OCOR’, CONR'R", -NR'COR" or
NR'507R" group, wherein R" and 12" each represent
independently of each other a hydrogen 30atom, an alkyl,
haloalkyl group and n has the value 1 or 2, a cycloalkyl,

'A|k'CyC|OaU&)€!aD§M@9§ik%i}}éhp, wherein X represents -0,
-Alk-cycloalkenyl,-X-cycloalkyly Xehtlk-) - _g- _go-, -s0,-,

cycloalkyl, XCSYCI al% )S_élkl’( ptionally substituted on
a5cycloakenyl-Alk Xeycloglyl AKX Jh:% 340 15,20

and Gl, cyc oalken up, Wherelane res ents - )
-NE-, -N(AIRJ=S (%Bg&ﬁs) Rt éod gferent.

-CONH- eacﬁiﬁpf’ naﬁfy substltuted on the cyclic portlon

with one or two § SUBSHtRITR, FitfePluéntidarer tifferint,
selected from:” aFydrdyan oIS hafdgen atotn: San<exY
alkyl, halcalkyl, alédgy, haloatkéxyth e haloalkylthio,
thio,alkylthio, halcaiRytthie ; hydraxiareyano, agyl-amingmino,
monoalkylamino erdialigdbamine, aeid, estercdmides.  acid,
mono- or di-alkylamigle, Gm@X0 @pno- or di-alkylamide, or
-S50,JU,-COR',-182L+0001',- CONR'R", -NR'COR" or
NR'SO2R" group;wherein 12:@nd R" eacirrepresentr , -
independently of eagh ether ashydregenatony an.atkyl group,
haloalkyl group agg-Rnas the value 1 @F 2, cach represent

indepandently of each other a hydrogsan

two

atom, an alkyvl, halcalkyl group and n
has the value 1 or 2,

and @, G, By, Rz, R; and B are as defined in c¢laim 1.

3. Compounds according to claim 1 or 2, characterized
in that B dis an aryl or $é-membered heterocycle,
substituted in the ortho position wlth a Ry group and
optionally substituted with a Rs group, wherein:

e R; representsg:

v an alkyl, -NHAlk, -WAlkAlk’', -NHoycloalkyl or
-NAlkcycloalkyl group, Alk and Alk’ being
identical or different, :

v a cycloalkyl, c¢ycleoalkenyl, N-cycloalkyl or
N~cyoloalkenyl group, each cpticnally
gubstituted with one or two substituents,
either identical or different, selected from
a2 hydrogen atom, a halogen atom, an alkyl,
haloalkyl, alkoxy, haloalkoxy, thic,
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G2, RI, 12, 13 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-membéfed heterocycle,

substituted in the ortho position with a 14 group and 25
optionally substituted with a Rsgrout), wherein: 14
represents: V an alkyl, -NHAIk, -NAIKAIk', -Nlicycloalky! or
-NAlkcycloalkyl group, Alk and Alk' being identical or
different, 30V*a €yelbalkylztyeibaikenyl, Niojieakyl oFyano,
N-cycloalkerilgroup, reachwptidnallysabstitutddanithl amino,
one or two substituents; eitlerdelenticabor differdntkvlanide,
selected fromca dydrogenatomya halogenatoms: areatkyknts
35haloalkyl;atkoxyshaloatkoxy thio, -¥3&akkylchies-, ~so-, -
haloalkylthiephydraxyl, syanexacyl,amino,
monoalkylaming.¢r dialkylampineracid; ester: anide, vich one
mono or dialkylamide . 9xq of wX:aryl group.and;wherein;  or
X represen@i@f@&?e’&ﬂ'&ﬁ“&(%&%’gém(&Q&Hg%"h'ébgen atom,
SO2-, -CO- or -GONH-, o [;an aryl groupoptionally; .1y,

substituted with one o two stibstituents, ettbgr dentical .\
or different, an hydrogen atoni, an alogen atom, 10 ‘an

alkyl, haloalii: alkoxy  haloalkdxy: thio, Alkylthig, — -
ha|oa|ky|thi6‘,,ﬁiﬁ‘r’%%‘(yiﬁﬂ@yanao‘ilé{gyl,easr%“i“ﬁo, amide, momo o
monoalkylaﬂﬁﬁ%‘?ﬁ}?ﬁéﬂ&la?ﬁind, A& "estBr Ymigelerein X
mono Or didf&affes or 2X-aryFgroap, Wherein X (<°CH:) - -
15represents «0-5NH- 2RHAIK) EO-N@O0HSE, - S-, -SO-,
-SC-, -C GFRCORMS ‘R represents: a hydrogen atom

or a halogen atom, b hyrdroxyl - alkoxy = hatdatleoxy sthis,

20 alkylthio, hafoalkylthios-athino: Hhoroalkydapsinesxy . thio,
dialkylamino, -NHséyl} cyano, acyh:cid,jesteriamide, amino,
monoalkylamide ergialkylartite-grodpaliyla@malkyl-Gracyl,
haloalkyl group, the=alkyl 25graup mayibe substitited amide,
with a cyano, hydrexyk ko acig-O8 eSIer G, sroup,

v an alkyl or halcalkyl group, the alkvl
group may be substituted with a cvano,
hydrm{yl, alkoxy, acid or ester group,

v a —-30,A1k, ~S50.NH,, ~80,NHAlkK or -
SOxNAIkAIR' group, wherein n has the
value of 1 or 2 and Alk and Alk' are
either identical or different, or

v a piperidine, oxcpiperidine, morpholine
group, or else a piperazine group
optionally substituted with an alkyl or
acyl group, K
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a -SOnAlk, -SO,NH2,-SOnNHAIlk or SO,NAIKAIK' group,
wherein n has the value of 1 or 2 and Alk and Alki are
30either identical or different;or a pineridine,
oxopiperidine, morpholine group, or else a piperazine
group optionally substituted. with an alkyl or acY1 group,
137 and GlI, G, RI, R2, R3 and A are as defined in claim
1 or 2. 4.Compounds according to any of claims 1 to 3, 5
charagterizedr that: &i represents a:bondroraisaturateh 1
Qi-upsaturated, linear or branched hydrocarbon chain
comprising 1-4 carbon atoms, optionally substituted with
qne or-fyo. alky gggygédnmgefe{élblxﬂger&cabﬁyms 1 to 3
represents.agroup, wherein: 10 R represents an
rydro%en atom, an alk)él haloalkéll or a p[lomgru amd
radicaf such as ca acer)él dlaﬁ%amlnomet ~
Ci50-85- Ag é’ére resen sabondora Sattrat 3‘or
R atsd ™ ineS? orBrancnhsd” RyaroEEThSH Chaihs o °
c%lrﬁb]nﬁﬁ@”i% EAFIGHgpm ;sd%ﬁﬁtfﬁéhy substituted with
one or two alkyl groups, jpreferably identical, and 200 W
tepresents an oxygenySulpiitr atom or NH, R1 and R2
dith&Fidetftical 6r dlffégent eaclFrahFes8it £ ifoup
selected frogn a @édroegl%n alé%m,ha)\[dg %ggn alom. a1,
hydroxyl, thi 9, all}ox haloalkox alk thio hanaI Ithio, b
amino, monoa:tllﬁ P%ilng dialk Iamlno lé% clyc?oaﬁ )I{ IJI'<yF'uc
or haloalkylasrocuﬁ, iy répreséﬁ%s ah aeid group or EE yiter -
pro-drug raogf?faloo Fh&*acid function such as an ester or
else a bidisGsterBF AEEId functidif'suth a8 tefzGiat®s  ©=
phosphonat%?iﬁ?&sbh%ami‘d“@%uWén&f@%‘f*ﬁﬁfoﬁéﬁﬁa‘é‘?mw
30 A repres&mté i A bt Reterdoyee o ds cBachrptionally
optionally sutsstituted vithvéhe oPtfo Grolps, eitfigr  groups,
identical or différenty selectedftom: @flydrogen atom, a
halogen atom z<k38sents an oxygen, sulphur atom or NH,
R; and R; either identical or different, each represent

i

a group gslectaed from a hydrogen atom, a halogen atom,
a hydroxyl, thio, alkoxy, halocalkoxy, alkylthio,
halealkylthio, amino, moncalkylaminco, dialkylamino,
cycloalkyl, alkyl or haloalkyl group,

R; represgents an acld 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,

2 repressnts an  aryl or  heterccycle group, each
optionally substituted with one or two groups, elther
identical cor differant, sslected from:

s gz hydrogen atom, a halogen atom,
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analkoxy,alkylthio,haloalkoxy, haloalkylthio, hydroxyl,

thio, cyano, amino, monoalkylamino or dialkylamino

group, a-COnR't-COR'-, -C@2R1, -OCOR’, -CONR'R",
-NR'COR" or -NR'SO2R" group, wherein R' and 12" each
represent independently of each other an hydrogen atom,
an alkyl, haloalkyl group, and n has the value 1 or 2,

an alkyl or haloalkyl group, the alkyl group 10being
optionally sgibstitutedwith a cyanDgyithic, haloalkoxy,
amino,mongglyiaiming;diJkylaminger acylan)ing,gkup anino,
an aryl, arylalkyl,»X-apd.group swhergin X represents -0-,
-NH-, -N(AlK)-, sNECOCHR)-. - S=¢z30-, -S02% -COr&g r- -,
“CONH- oroup. gach substiyied on, t%er&rgl portion with .4

one Or twosuf stltuents eltherldentlc di grenfy of each
selected from ro en "ato L oalkl
halogen atof. 20 &h alky foﬁafloa%ﬁ Palkoxy E%Efoaq? Y
thio aIkyIth@"W&%alWﬁﬁ?o ?ﬁ/d"rox}f cyano, doyl, amlno
monoalk{lafin®d 6¥ di %Ik?ﬁﬁﬁﬁﬁ ¥ac% “BRtef- Amiday T ITOu
mono- or dlaﬂéﬁ‘énﬁaél%@}éﬁpfﬁ?séltuted with & cyano,
-SO,R',-COR' 0021 21 CONRR IRR COR G Lamine oF
-NRISO2R"=grd3apiwhereitPR' and R" each represent
independently efeachrotfietan hydrogen: 30atom, aherein X
alkyl, haloalkygretp,sand-n hagithe-valgl-or 27 (80CHs -, -~
heterocycle g-X-heaterocyste-groupwherewrtXirepresents cach
-0-, -NH-, -N{AK) 1 5 eDNOO0QH e -Sxyl portipeS@ELh one or
-S02-, -CO-@i--CQNki+ ;eachweptionally-23bsubsiiiutedon  or
the heterocygle-portion with.ene: ¥330r two

substituents, either,jdentical-ar different,.selected-fromern,

v an alkyl, haloalkyl, alkoxy, halocalkoxy,
thic, alkylthio, haloalkylthio,
hydroxyl, CYANo, avyl, amingo,
moncalkylamino or di-alkylamino, acid,
agter, amide, wono- or dialkylamide

group, oY

v @ -80.8', -COR’, =-CO,rR', ~OCOR’, -
CONR‘R‘', -NR'COR‘’ or -NR'SCR’’ group,
wherein R’ and R™’ each represent

independently of each other an hydrogen
atom, an alkyl, haloalkyl group, and n
hag the value 1 or 2,

® a heterocycls, -X-heterocycle group wherein X
represents -O0-, -NH-, -N(Alk)w-, -N{COCH;)-, -8-
-80-, -80;-, ~C0- or -CONH~-, each opticnally

substituted on the heterooycle portion with one
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/ a hydrogen atom or a halogen atom, 34 an alkyl,
haloalkyl, alkoxy, haloalkoxy, thio,alkylthio,haloalkylthio,
hydroxyl, cyano, acyl, aminol¥honoalkylamino or
dialkylamino, acid, ester, amide, mono- or di-alkylamide
group, Or 10V an -S0312r,-COPY ,-002121,-000R',-
CONR'R", -NR'COR" or -NR'SO2R" grcup, wherein R’
and R" each represent independently of each other a
hydrogenratomeansafkstihatoaiky| grodpeandidaBhas! o
the valueik or:Snior agycloalkykcycloalkenyl,
X-oycloalkyl, ~Xcycloatkesy| group-whereincdae presents
-0-, - NH-, -N(Alk):, aN(QOCHBY=, 145~ -SDk:$02ap 1 EQ=oxy,
or -CONN- groupxneach optiamalty-20substituteghenithe thio,
cyclic portion with,ane.o1 cyane, acyl, aming,
twosubstituents githeridentigalOr different, selegigdfrome:a,
V a hydrogen atom or a halogen afph-  or  ai-alkABmiae
alkyl, haloalkyl, aglkox haloalkoxy,
25thio,alkylthig, haloa I@éltgm hygglgxyl cyano, acyI,OCOR
amino, monoalkyaIamlno or dialk mo ac

CONR/ R’ Group,
amide, mono- or di- alkylaml e, or roup, or %0/ an
-SO,R'-COR',-0057%" 20001 - éb‘iuR*”R" -NRCOR6f 257
'NR"SO2R" group:ehetii RYaifd RPS4cH rpregerty Srogen
independently of ®4¢h othef &Hydrdijern=tom, drodkyl ¢ »
haloalkyl group, &a8l A'85Has the' vatue 1 of 2, and 140 B
represents avshemi:Or pyrdire gretp: substititagintie
ortho positiorrmittemn Nsweyeloaliepgroup saehegsnts —°-- -
piperiding:or, with (@ ldyclohexytogdch-optibnally S-.  ~80~. -
substituted-with @ne 5-opitwo substituents, eitirer idertticakily
or differeptrselected: from axhydrogen atom,ian atkyl one or
haloalkyl-alkoxyshatoalkexy: - X-aryt greup, whese:X%:a1  or
represents €e, - «NAIYa tNEOCH3)-, -S-, -SO-,
-802-, -CO- or JCQle!jchgQﬁngéQ)Fn or a halogen atom,

v an alkyl, haloalkyl, alkoxy, halealkoxy,

thio, alkylthio, haloalkylithio,
hydrosxyl, Cyano, acyl, amino,
monoalkylamino or dialkylamino, acid,
egter, amide, monc- or di-alkylamide, or

oxo group, oY

v an -~80mR‘, -COR', =COu®’', -0CCR', -~
CONR'R’ ', -NR'COR'’ or -NR'S0,R’'’ group,
wherein R’ and R gach represent

independently of each other a hyvdrogen
atom, an alkyl, haloalkyl group, and n

has the value 1 or 2, and
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Toptionally substituted with a halogen atom or with an
alkyl or Haloalkyl group. S.compounds according to any
of claims 1 to 4, 15 characteriged 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, 20 Preferably a bond or a
bydrocarbon chain.compl ok 2 earkog-atgms, Gy
repreggnis 4 (GHNN: OrQLP orcWhEIRIn N IS aniRteger  x-
comprised petyieen L and.dand i aalatger Ravingen
the vallie Lor 2, preferably,n has 25 the value d.or 2.1 one
represgnts an 1<'§11lk0{<2¥ roup g,uch aginljectpoxyj: QLreferaply .
in the Grtho Position rﬁéﬁ%e y 16 R3, Ry representsa_

it gelecte from &, hydrogen aLom, an
hydroﬁéﬁf%?analbgen &tom, such as chlotine. or broming,
or an &t grodpr8ach as methyf¥30 pr’éﬁfg?éﬁfi/xffri lihé T
meta Beifion Tetafvely TR R represents an acidor '
ester §6FFATepredents &R aryl Gidap suciias &phenyi,
preferaisly substituted: 141 - in the meta or para position
with asbaloged latombet arv ety Hal oalkel Wn 6 E &k Gxy = 8
haloalkoxyi, adylamirdalbkifdgreapwOr an -XR group,
wherein X represents -0-, -NH-, -N(Alk)-, -N(COCH3)-,
-5-, -SOnpShks -GarECONE- group cdnd-Refepresertts 4.
an arylalkyl zexcloalkydor aryl group, each optionally
substifytedwith anesgrdwe:substitiients;«ither identicatated,
or;different, 10 such as:3halogenatoms an akexy; aliyl, 1-4
@Qgt%qugé{@g,oj %ﬂ@n@@%_‘%dﬂ@l‘%@%@amim@ Ofne or two
dﬁl{k})ﬁlagm:lorh%sac% e%gtparmmq%&mggp;uor dl-allfylarplde
grgggpér% ?y-saor}oond:%gQaR h&c!élggzggg% Q,rhEHB Qggprising 1
group, wherein R and 15 R each represent
independently of éach ogher a hydrogen atom, an alkyl,
haloalkyl group, and n has the value 1 or 2,
chycloall%ﬁ%gléarylaz?%((mmw

s repra
H

wherein n is an integer comprised between 1.and 4 ana m

group,

ig an integer having the value 1 or 2, preferably n has
the value 1 or 2,

R; represents an alkoxy group, such as uwethoxy,
preferably in the ortho position relatively to R,

R; represents & hydregen or halogsn atom, guch as
chlorine or bromine, or an alkyl group, such as methyl,
preferably in the meta position relacively to R,

R; represgents an acid ox ester Jroup,

A represents an aryl group such as a phenvl, preferably

subgtituted:
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heterocycle, preferably N-cycloalkyl, each 20 being
optionally substituted with one or two substituents, either
identical or different, such as!& halogen atom, an alkoxy,
alkyl, haloalkyl, cyano, acyl, amino, monoalkylamino or
dialkylamino, acid, ester, amide, mono- or 25

di-alkylamide group, or a -90,121, -000R,, - NR/COR", or
-NR'502R" group, wherein R' and R" each represent
indepehdertly ofreagheoter bihydrégen atom, an alkyl,
haloalkyt grotip ‘ardm fasithe valuelk:ar 280 dnd/oreneno,
the ortho ormete posiicn Withyan atkyl-grouplant Broup or
represents an axyl graup, prefesablyaphesydnes ~0~, -NHE-,
substituted in the-ortho positian with-a-, -so-, -s0.,-, -co-
heterocycle,preferakly a M-gyecloalkyk sugh 32@sdents  an
piperidine arpum,,and/or 142, substituted inthe orbE,  each
pOSItIOI’l Wlt%ﬁncﬂiﬁq I’OQQELS&%Qéda FO?U?;)" one ©r LWO

6. Compoun %Q@CQK Qgt Q@yegf q'@!&@élgz 9%’1: diftferent,
characterlzed |g that GI epresentscg bond ora saturateiKyl

an =~ alkoXy
or uns.atura‘;EL I| e ror branch e Py rocarbon ch gﬂg
viamino

comprising cafBon at%ms O tlonaﬁ SLCIDbStItUte
aming

one or two aﬁ<ycf froups  preferibly” |denLt|caI Thoe oo o
preferably &'bo %?aﬁ’h‘%?dr%]c%%t)n thain c%rﬁ:‘prismﬁcf%r
2 carbon at8f&°8 --NEEHINNS G2 reprasintdafgrotp s’ ==
wherein n i§arfifte gerEsRiprsetr BERREEH 1Yant 4%&fdother
m is an integePHAVIAEPthE Galué™ Gri2y preferabily i hag o=r-
e the value 46r 2,iR4 fepresents ancalkoxy group, such
as methoxyz preferailyiinithe erthb positiorstelativelyter  or
R3, R2 repeesentsd bydmpgeiroriialogematomlsych each
as chlorine e bhtgmine, ok aryakygroup.csuchas methyl, two
20 preferablnipstheneta, pesition - relatively 40 R3, RF ferent,
represents anacid.or estengeaup, A fapresentsianarylaixyl,
group such §§1%ap.fm?(mylaag@f@,ra@¥§u%titﬁ@edlhaﬂﬂatmj.amino
meta or par@@%@'%y\é&ﬁng? @c}l@bg@&@é@@rﬂh@, mono- or
Cyano, amo’@éﬂ@]&ﬂ'&@f@é group, or a -S0,R', -OCOR', -
NR'COR'’, or -NR’/SO,R’‘ group, wherein R’ and
B'' each represent independently of each
other a hydrogen atom, an alkyl, haleoalkyl
group and n hag the value 1 or 2,
- and/or in the orthe or meta pesition with an alkyl
group, and
B represents an aryl group. preferably a phenyl,
¢ substiruted in the ortho position with a
heterocycle, preferably a K-cycloalkyl, such

as a piperidine group, and/or
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acylaminoalkyl or -XR group, wherein X represents -0-,

-S-, -SO-, -SO2-, or -CO- and R represents an
arylalkyl,cycloalkyl Or arylgreup,each
optionallysubstitutedwithoneortwo 30substituents, either
identical or different, such as a halogen atom, . an alkoxy

or acyl group, or a cycloalkyl, aryl or arlyalkyl group, each
optionallysubstitutedwithoneortwo 143 sUbstituents,

either identical or-different, sueh as@ar acyberalkoxyith an
group, and, gRd/qfin.the ertha-er matapasition with an
alkyl group, and 5 B represents an aryl group, preferably

a phenyl, substituied.in: the euhq.posigen with& + wo s,
heteroggcle Qrefergpay a N-cycloalkyl, such as a

narac

B'F’e['d'”e roupa apd/gr substituted.in. the Qitho:pEsIHAR-o
\é\?tﬁﬁn alkyl 10 I;(,f)elé]p sudch as.a me;:ri%l e Q:gmggp%s 1g

ordlng tO an og" GnaILY tS%bGStS:L(?:SSEESd fl’(%@ tone or Two

fRFSRAnG GrbUp:

550N DR etRo%y AR 4RI SRy-p pheny1)-N .
BipEAEMRIYy 15 RER 17‘?1ﬂ1r5%‘i3ﬁ8‘63f88ﬁyfme% ylfﬁ 12'30'?
asidk hyrsehivFdE - 2)

~ 5-bromo-2-methoxy-4-[N-(2-piperidin-I-yl-pheny1)-N(4-trifl

uoromethoxY-phenY,Ly-hygrazinocarbonylmethyl]-
ﬁenm?aéﬁﬁyﬁroclg}onde 203) gFouE
5-bromo-2-methoxy-4-IN-(3-methoxy- Qenzg/e)l N- (q 4 4 and
pipet dfh’iyfp‘ﬁen‘?l)% 5ZIN0Car onzoie

ydrazi ocarbony methyl)-be nzoi¢ , .
qllgahyg?bﬁiﬁzar %vn_ni)XhE va E, XQ eb h
44R-{A-B€nzyTorY-phenyl)-N-(2-piperidin-1-yl-pheny1
VilraZifCEBoRY Imiethyt £ 5%hrdmhd=B:methox & ﬁ‘genéc% XL
&ﬁgfﬁyalpeéh}@nage ortho peosition relatlveiy to Ri,

R, repressnts a hydrogen or halogan atom, such as
ehlorine or bromine, or an aikyl group, such as methyl,
prefsrably in the wmeta position relatively to R,
R; represents an acid or ester group,
A represents an aryl group such as & phenvl, preferably
substituted:
~ in the meta or para position with:

¢ a halogen atom or a cyano, alkoxy, haloalkoxy,

acylaminoalkyl or —XR group, wherein X represents

-0-, -8~, =80-, ~803~, ov —CO- and R represents an
arvylalkyl, eycloalkyl or aryl FTOUD, each
optionally subsgtituted with one or LwWo

subgtituents, either idsntical or different, such
as & halogen atom, an alkoxy or acyl group, or
e a cycloalkyl, aryl or ariyallyl group, each

optionally substituted with one or TWo
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5) 5-bromo-4-{N-14-(4-fluoro-phenoxy)-pheny11-N-(2-
piperidin-l-yl-pheny1l)-hydrazinocarbonylmethyl)-2-
methoxy-benzoic acid hydroehloride  6) :
5-brOmO0-2-methoxY-4-{N-[2-(4-methoxy-phenyl)-ethyl]30
N-2-piperidin-1.-yl-phenY1)-hydrazinocarbonylmethyliben
zoic acid hydrochloride 7)
5-bromo-2-methoxy-4-[N-(4-methoxy-pheny1)-N-(2-
methyk-6-pipesidin-l=Y L-phenydyHydiazinodafbenshnethch
yll-benzaic acjd hydechioride«ild-4znMethyl
5-Dramo-2:methoxy-d:IN+4-meathoxy-nheny1pNa an alkyl
2smethyl:6-piperidin-l-yl-pheny1)-hYdrazinocarbonyl-met
ﬂé:gr%%éggéean 8;)173/1 group, preferably a phenyl,
5_‘9fos[“%%zﬁ*&%te@xyﬁ'w-ééé_me&*}%x-begzyilai%(z@?h a
plnerld}i%-;g/- Iqeny%@E(‘él(gélﬂpcsgrgggglemgghkyi-'begmcas a
acidoﬁg?gcﬁﬁ%%ér L . ne
5-brofi8-4-(N(@-&5I6Hexy-pheny1)-N-(2-piperidin-1- _ .,
yl-bhéﬁff?)t-hfi}ﬁ?eé‘}inw‘&atr%%n? heth is-ifr}n%hgi(@?bgﬁzofcﬁyl
acid KyarsehfofiBie®t01 6 <
5-bromo-2-methoxy-4-W-(2-methYI-6-piperidin-I-yl-phenyl
Y-N-(Friflerorémethexyibienyd)- Y drazing2&abonyintét ©
hyllsbeny diccacid:hyeirbekitére e ©1a)
5rbeemoR-rmethoky<4-[N-{#-MetsoRy<biphenyh-4-§1)2 -
A 4-62+giperidin-teykphienyly<rydrazinpcariomyiretiyl 15
benzoic aeid: hydroehlorigeisl2)
51bEomasdN-(dcyelohexyloxy-phigryl) Ne(2—~v1 -phenyl) -3~
Riperidinilyd-phenyl) K drazinasarbonXimethyl:2xetnyll -
methoxy-henzaic;acid hydrachloride  13)
§:promas2smethexy:A6lL4r(4-Bhenoxy:phemyl)-N+(2: 20
%'Pfeﬂ%-mm%gmagwxagmgm@am@tmﬁm@nm&zoic
ac'gdhﬁf%%m%'r%el )
G R
?‘?ﬁ%}&i ;j;%éiﬁ%id; Ryc %‘%ﬂ i
FEFAS(£Froro-phenoxy)-phenyl]-N-(2-methyl-6- )
BiberidirRteykpHEAY-Hy ‘ﬁﬁ%é%%%%ﬁgg&%iﬁqﬁ% 5
Sy BetZoicEReRy Dy dRseRTGing ey ety -2
SebrOPIO-L(14 8- ERHG O PRENGRY FphenYI]-N-(2-
miettiyb6spiperitir iyl 131 Y draineCabaRy 30
methyls2:methoxyrberizoic dcil AydroeRfsHae 8y =yl i -
reettrylib-brom o=ditNs[d-¢4ifigoro-phenoxy)-phenyl]-
N+(2=nethyl-62 piperidin-taA-phenydydivdrazirocarodnykm
ethyll:2-methexy:henzoate-dhgpyl) ~hydrazinocarbonyl-
A:\W-(4rbenzyl-phenyl)-NrZ-pipesidind-Y1-phenyl) 145
hydrazinocarbonylmethy11-5-bromo-2-methoxy-benzoic
acid hydrochloride 18)
4-[N-(4-bromo-pheny1)-N-(2-piper din-l-yl-phenyl)
hydrazinocarbonylmethY 1]-5-chloro-2-methoxy-benzoic 5
acid hydrochloride
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19)

- 4-[N-(3'-acetyl-bipheny1-4-y1)-N-(2-piperidin-I- yI phenyl)

-hydrazinocarhonylmethyl]-5:e¢hloro-2-methoxy-benzoic

acid hydrochloride 20)
4-[N-(4'-acetyl-bipheny1-4-y1)-N-(2-piper din-I-yl10
pheny1l)-hydrazinocarbonylmethy11-5-chloro- 2 -methoxyb
enzoic acid hydrochloride 21)
5:hremes2-raethoxy-4-[N-(B-phenoxy) «phespM-(Zhenyl) -5~
pipgrdinl-yl-phenyl}-hYdrazinocarhonylmethylhenrois 1 -
acid hydrochlaride 15 22)
§ibroma:2-mefhoxy:4-IN-(d-phenxisyiianyl)-phenyll-

N: N2 ﬁ'&enf_'d'n Ak %ﬁ@{iﬁwx%&>gqr%99%p§>ny4mglw1%@ow
20|c ah% O)é oc

237\71( enzecr]}esu fon%l/ ﬁhenYl -N- (24 glpﬁl’lg %lpmmm -
yI phe DI‘O

razinocafbonVimetiy 1)-9-bromo: 2 metho,
Xy - %rﬁ’é 2 EaGdRyarochionde 24) - ¥
@C[F\P(EYB“é?ﬁéﬁééﬂﬁ‘lnyl -pheny1)-N- Plperldln 1-

VISP herRAy iy drasinsear oy imomy B bromd-2-methidxy -
@é‘ﬁ%ﬁéﬁh&h?ﬂ%&ﬁﬁr‘?&éwoﬁ%ﬁ’henw‘ hydrazino-
ZanethoXye2o{(B - 2eNq4enistioky Priehy 1)-N52- 25
rmethys6-piperitittiopiphemy1)ihydrazmocaisdny )< -
vinyt }ihenzoicracievilydrechloride2@y inocarbonylmethyl 1=
S-biesme- 2emethoxaky ()< [N-(4-methoxy-pheny1)-N-(
2rmethyl-6-pipenidin:1eylphexy1):-hydtazinbcarbonyll-vi
nl=benzeic-acidhydrochlodte: 3024 bony imethyl] -2~
4:INr(A=henzylphenyll-N«2-methyk-6=piperidin-1-
yl-phenyl):hydrazinesgrhon¥imethydhbromenZ-methax
y;?%%ﬁqdﬁl%ﬁ%ﬁ] ldz%c%%)z:.necarbonylmeunyd —-henzoic

5:bramo-2-methoxy-4-[N-(4T-methoxy-bipheny1-4-y1)-
'\h% methyl- @;pgeengqu&lgp@m;mra 007 3B - (2~
CarIony. JJD?tFﬁY{ Op%‘”zoi? a¢id-hydrochlorig 91%4&8/?@2_

fﬁ (acetyla met JP lenyl il\gl (2-méthyl-
plperlaX nylp ke df)* azinoc rbon t yI
htGmé-: I\}ne‘}ﬁé 1é(ﬁrzgo'l BETHY d?oc?"(l rfdg Xethylmsw

4?(31\39(911%‘&20?}1)‘6}?@%]” ﬁycﬁfap%b%ﬁ‘aa kionﬁglmem e
pﬁ%WWﬁnoﬁé?SoﬂW%%romo 2-methoxYb
ehZbIE Be Ay TGENIGride - Biypro-phenoxy) ~phanyll-N-(2-
Sulstamo-4-pNRe4-cliano-pHeryIyNL (2aReRTepsa oy L
siperdin-Hispheay)Hepdrdazinocdrooiy iretryide2-
methoxidienz oic-acieh hydidvchofite’ 19-32) phenoxy) ~pheny 1] -
4:{N-{dy<acetylsbipheny -y HyxN{RamethybBirazino-
pipenidin--y8ishenyl)hydeazinecarborY Imethyll-5-
brema-2:methexy-henzaic acidhydrachierids 33)-y 1 -phenyl)
5-bromo-2-methoxy-4-[N-(4'-methoxy-2-methyl-
bipheny1-4-y1)-N-(2-methyl-G-siserid1n-l-Y1-phenY1)-

15 hydrazinocarbonylmethyll-benzoic acid hydrochloride.
8.Intermediates for the synthesis of compounds

according to claim 7 selected from the following group: a)
N-(4-methoxy-pheny1)-N-(2-siperidin-l-yl-pheny1)- 20
hydrazine b) N-(2-piperidin-l-yl-p eny1)-- 4

+hinrcarmothAawvys



10

15

20

25

30

35

phenyl)-Hydrazine c)
N-(3-methoxy-benzy1)-N-(2-piperidin-Il-yi-phenY1)-
hydrazine 25 d) N-(4-benzylgxy-phenyl)-N-[2-p pe
din-l-yl-phenyl)- hydrazine e)
N-[4-(4-fluoro-phenoxy)-pheny1)-N-(2-pipe dyl-
oheny1l)-hydrazine f)
N-[2-(4-methcxy-phenyl)-ethyl]-N-(2-p pe din-I-yl- 30
ﬂy@%ﬂymﬁgﬁéiﬁ%%wﬁkgﬂhyll—waromo—zmm@thoxy—bEnzoic acid
N+4smethaxy-pheny1)-N-(2-methyl1-6-piser d-yl-

- Pznew%)q hydrazine biNx(4:methoxy-benzyd)-N(2-pipey1)

hﬁr ra J!n}g:whg{'ly l%q f‘es Jc[}lz&):o 2-methoyy-benzoic
mdé e grOh%gl pheny1)-N-(2-piperidin-l-yl-pheny1)-
?1 e §N 2-m tr% 6lpy9e£|d|rll 1;ylRhenyd): Nefd-tr s -

u 8) me F]OX %en ZIn
e K GrerdiRg
}ﬁsﬁ ﬁwg?(ﬁjéo 51101:‘1
t44c |0%9X?Eﬁ@b%wffw@- I]D iz piperidin-1l-yl-

Fﬁﬁqﬁirpgéﬁgéﬁﬁ@c?ﬁ?onylmethyl] ~5- ch1010 2-methoxy~-
Ne(4pive nosy-PHEVYERNA 2epiperidin-1-y1-pheny1)- 10
hytirazirnem)-R=td-(4:chibrotphéness) ey PERL 2 ipe
mﬁpdryﬁqﬂqeﬂyﬂﬁphydyézHﬁydjyzinocarbonylmethyl3—benzoic
MN=14-@4-41uorophenoxy)-phenY1]-N-(2-methy1-6-
piperidin-dnyl-phenyi)yhYdrazine phenylsulfanyl) -phenyll -
N«(Z—piperidinnlwyl—phenyl}mhydrazinocarbonylmethyl]—
benzoic acid hydrochloride

23) 4-[N-(4-benzenesulfonyl-phenyl)-N-{2-piperidin-i-
ylmph@nyl)~hydrazinocarbonylmethyl}»5~bromo-2—methoxy -
benzoic acid hydrochloride

243 4-~[N-{4-penzenesul finyl-phenyl) -N-{2-piperidin-1-
yl—phenyl}—hydrazinocarbonylmethyl]wS—bromo—z—methoxy—
benzoic agid hydrochlorids

25} Z-methoxy—4-{ (B)~2- [N~ {4-methoxy-phenyl) -N- (2~
methyl—smpiperidinmlﬂyl—phenyl)mhydrazinocarbonyll—
vinyll-benzeic acid hydrochloride

26) S-bromo-2-methoxy-4-{ (E)-2— [N-(4-methoxy-phenyl) -N-
{2wmethy1-6mpiperidinm1~y1—pheny1}mhydrazinocarbonyl}—
vinyl}-benzeic acid hydrochloride

27} 4-[N-({4-benzyl-phenyl] -N-{2-methyl-6-piperidin-1-
ylmphenyl}—hydrazinocarbonylmethyl]wﬁwbromo—2—methoxy—
benzoic acid nydrochloride

28} 5-brome-Z-methoxy—4- {N- {4’ -methoxy-biphenyl-4-yl)-
N- (2-methyl-6-piperidin-l-yl~phenyl)-hydrazino-
carbonyl-methyll-benzoic acid hydrochloride
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15 p) N-(4-benzyl-phenyl]-N-(2-piperidin-I-yl-pheny1)-
hydrazine g) N-(4-bromo-pheny1)-N-(2-p pe
idin-l-yl-phenyl)- hydrazine riy¢
N-(3-nhenoxy-pheny1)-N-(2-piperidin-1-yl-pheny1)- 20
hydrazine s)
N-(4-phenylsulfanYl-pheny1)-N-(2-piperidin-1-y1-
phenyl)-hydrazine t)
N-(4sbemnzyd phenydinN«2=methyb-tmineridin-tafnhyi-6-
phenyl)-hydrazige:2blu) hydrazinocarbonylmethyl] -5-
Ne{d=meathoxyzbiphenyl-4:¥1)-Ny@-srethyl:Epiperidin-I-yl
sRhenYH)-NYdEAzZING ) -pihy 1 -10- (2-piperidin-1-yl-
éﬁy@?nﬁﬁwaghggy@s%ﬁnm%ﬁqinsLMk&k@M)moxy_
drochlorid
%1[4% g met*ﬁ? E%é%%)gn@q;@}) IBhenyd A LLNS0

methy1-6-piperidin-1-yl- razine. o
4 c? ! methy M’éﬁzy -E’-Q%Oﬁy(% rﬁléﬂ@l%-

ﬂﬁenﬁ?fn i pﬁeny(izlf-jur a?/azme 2 represents
rddican, 4s @efine e E a}écferlzed i that the
Rj‘imﬁ‘?@%"tép‘s a?éeé}é?ﬂeayéjuﬁ@ﬁ?cﬁéﬁ%’%lm’f?ﬁe }-5-
hyarazitafaRerorT 812 tompound SFTotnTarRear (11)
whersiiAr D aritt e aret addéfinete it erim e hy -

biphenyl~4-yli-N-{Z-methyl-§-piperidin-1-yl-phenyl)-

hydrazinocarbonylmethyl]-benzoic acid hydrochloride.

8. Intermediates Tor the gynthesis o©f compounds
accerding to claim 7 selected from the following group:
a) N-{4-methoxv-phenyl)-N-{2-piperidin-l-yl-phenyl}-
hydrazine

b) N-{2-piperidin-i-yl-phenyl)-¥-{4-trifluoromsthony-
phenyl) ~hydrazine

o) N-{(2-methoxy-benzyl)-N- (2-piperidin-1-yl-phenyl) -
hydrazine

d) N-{4-benzyloxy-phenyl)-N-{2-piperidin-l-yi-phenyl)-
hydrazine

e) N-[4- {4-fluoro-phenoxy)-phenyl]-N-{2-piperidin-1-yl-
phenyl) -hydrazine

£) W-12~ (4-methoxy-phenyl) -ethyl] -N-{Z-piperidin-1~yl-
phenyl) -hydrazine

g) N {4-methoxy-phenyl)-N-{2-methyl-6-piperidin-i-yl-
phenyl) —hydrazine

n) N-(4-methoxy-benzyl)-N- {2-piperidin-l-yi-phenyl)-

hydrazine
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with the acid function of a compound of formula (1ll) CO

10R2(ill) wherein RI, R2 and G are as defined earlier,

and P represents a group pratecting the acid function, in

order to obtain the compound of formula (IV) (I') 2)

Deprotection of the -002P group of the compound of

formula (IV) by hydrolysis in order to obtain the

compound of formula (I) 0) wherein W represents an

oxygen.atom.and R3is.as 2Gdefinedeartien-1149-3hthy1) -
necessaLy. reaction of the compound of formula (1)

C}*’E@"LS%‘Q:ﬁ P2 a5.else: of the-compgundof fomauiauoro-
). Qbtaine e lif’n)fs;l J(.ﬁ)z with a Lawessgtn reagfentﬁ;o th%t/

compound of formula (1), m rei
?’e r?s%n"fg@é sulphur a?cr)(r% ﬁ%gpm‘i?hogj?gr er\é'gpalrl?n%ljw

e

s, E‘Piﬁfé&f‘é‘ﬁzed in that the followmg stepsare
hriett R PREREIBH it AddRREH O ofthe ===

WB@UPRZI of formula (V): coy C1
n) N-[4- (4~chloro-phenoxy)-phenyl]-N-(2- siperidin-i-yl-

phenyl)—hydrazmne

o) N-[4- (4-fluorc-phenoxy)-phenyl] -¥- (2-methyl-6-
piperidin-l-vi-phenyl)-hydrazine

o} Nm(4»benzyl—phenyl}~N—(Empiperidinwlwyl—phenyl)w
hydrazine

g N~ (4~bromo-phenyl) -N- {2-piperidin-l-yl-phenyl) -
hydrazine

r} N-{3-phenoxy-phenyl)-N-{2-piperidin-1-yl-phenyl) -
hydrazine

a} N—{é«phenylsuifanyl~phenyl)—N—(z—piperidin—lmyl_
phenyl)-hydrazine i \
T Nw(4mbenzylwphenyl}wNw(2—methyl~6wpiperidin~lmyl—
phenyl) ~hydrazine

u) N- {41 -methoxy-biphenyl-4-y1) ~-N-(2-methyl-6~
piperidin-l-yi-phenyl)-hydrazine

v} N-(2-benzoyl-phenyl)-N-{2-piperidin-l-yl-phenyl)-
hydrazine

w) N-l4'-{2-methyl-[1,3]dithian-2-yl)~biphenyl-4-y1]-N~
{2-methyl-6-piperidin-1l-yl-phenyl)-hydrazine

) N—(4‘—methoxy—z—mathyl—bipheny1~4~yl)«Nm(2—methylw6—
piperidin-l-yvl-phenylihydrazine.

5. 2 method for preparing compounds of formula (I}

according to any of claims 1 to 7, wherein
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20

15(1V) wherein RI, R2 and G are as defined in claim 1,
and P represents a group protecting the acid function,
such as a linear or branched 4I-C4) alkyl, on a
compound of formula (XXIV) 20 (XXIV) wherein A, B
and Gl are as defined in claim 1, in order to obtain the
compound of formula (1V): coy 150 2) Deprotection of
the -002P group of the compound of formula (1V) by
hydrolysis in order to obtailf the compound of formula (I)
R3 H.1(2 (r.) 5 whereiq W esents an oxygen atom
and-R3dsas defined eaflier. 11. Apharataceiicéfined in
composition comprising %t least one compound of
fofmuld (1) according to any of claims 10 1 to 7, in

assoglation with a pharmageutically,acceptable exeipignt;ca
12. A compound of formula (I) according to any of claims

Ci%tORZégOI‘ It{?ﬁU%E as ahd ug, 1'11156 %%nAtlfﬂgg %fa COCIHPEQJL&@Q of

0 forrlnu a accordlng to any of claims 1 to 7, for
preparlnd a drug intended for-treating or preventing an
infection by the papilloma vi 20 14. The use
according to claim 13;for treafing or preventing lesions
and diseases associ ithN¥rfections by the papilloma
virus. 25 15. The use according to claimuil3 or 14, for

mm of preventing ano-genital warts, such:as: ,
H ?‘etea(xj 8”9)@9@@% %Qd p%&%ﬂ@n@@§mula (11D

Iaryngeal conjunctlve or buccal 4tlomas or other
epithelial lesions suc :
papillomatoses amgjb“\tzv

an _
e am

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

represents & group protecting the acid function,

in orger Lo obtaln the compound of formula (IV)

Q\MJ\“‘QM

2} Deprotection of the -CO;P group of the compound of
formula {IV} by hydrolysis in ordsr to obtain the

compound of formula (I)

f | m
whersin W represants an oxygen atom and Ry is as

defined esarlier,
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20

30 and high grade intra-epithelial neoplasias, bowenoid
papuloses, warts (verruca vulgaris, verruca plantaris,
myrmecia wart, surface wartsverruca planat.A, 151
epidermodysplasiaverruciformis,carcinomas,in particular
ano-genital carcinomas, and all lesions associated with
the pap lioma virus.

3) If necessary, reaction of the compound of formula
(T) obtained in step 2} or else of the compound of
formula (IV) obtained in step 1) with a Lawesson
reagent, sSo that a compound of formula (I) wmay be

cbtained, 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
A
hae -~
N G
H

@, represents the radical, as defined in

claim 1,

characterized in that the Ifcllowing steps are carried
out:

1} Reacticn in an acid medium of the compound of
formula (V}:

A0 P
o b

X
i G
2w
whersin Ry, R: and ¢ are as defined in claim 1, and P
represents a group protscting the acid function, such

as a linear or branched {(C;-Cq) alkyl,

on a compound of formula {XKIV)

Pt

G; Ny
B (IXTVY

whersin A, B and ¢ are as defined in claim 1,

in order to obtain the compound of formula (IV):

P




10

15

20

25

3

2) Deprotection of the -CO0P group of the cam?ound of
formula {IV) by hydrolysis in order to obtain the

compound of formula (I‘

Q A
)

whersin W  represents an oxygen atom and R; is as

defined earlier.

11. & pharmaceutical composition comprising at least
one compound of formula (I} according to any of claims
I to 7, in asgociation with a pharmaceutically
acceptable excipient.

12. A compound of formula (I) according to any of

claims 1 to 7, for itg use as a drug.

13. A use of a compound of formula (I} according to
any of claims 1t to 7, for preparing a drug intended for
treating or preventing an infection by the papilloma
virus.

14. The use according to claim 13, for treating or
preventing lesions and diseases associated with

infections by the papilloma virus.

15. The use according to claim 13 or 14, for treating
or preventing ano-genital warts, such as acuminated
condylomas and plane condylomas, laryngessl, conjunctive
or buccal papiliomag or other epithelial lesions such
as recurrent respiratory papillomatoses and low grade
and high grade intra-epithelial necplasias, bowencid
papuloses, warts (verruca vulgaris, verruca plantaris,

myrmecia wart, surface wars, verruca plana..),



151

epidermodysplasia varruciformis,
particular ano-genital carcincomas,

associated with the papilloma virus.

carcinomas, in

and

all

lesions



