1 NOVEL 6- TRI AZOLOPYRI DAZI NESULFANYL BENZOTH AZOLE AND BENZI M DAZOLE

DERI VATI VES, METHOD FOR PRODUCTI ON THEREOF AND APPLI CATI ON AS MEDI CAVENTS
AND PHARMACEUTI CAL COVPCSI TI ONS AND NOVEL USE AS MET | NHI Bl TORS 5The
present invention relates to novel 6-triazol opyridazine sul phanyl

benzot hi azol e and benzi m dazol e derivatives, to a process for preparing
them to the novel internediates obtained, to their use as nedi canents, to
phar maceuti cal compositions containing them and to the novel use of such
6-triazol opyri dazi ne sul phanyl benzot hi azol e and benzi m dazol e derivati ves.

10The pr esent_ph@\//g@té.gﬁ%%b@ F%ﬁf;@znﬁ@éwwmmmzm}xmﬁ AND

6-triazol opyri dazine anyl benzot hi azol e and benzi m dazol e derivatives
havi ng an amBiENZMIEAZERH E\DERIVATISESH MEDdODE OGWPBORYE THN i NHERESH

sed 1 nshemot neMepAPRHCATRIN S Ml nE e S AN R E LT STt
effects and of pat @hPJATIONS ANONOVEESESEIASMET AeHIBITORS imited if the
medi canents used act selectively on cancer cells, to the exclusion of

healthy cells. One of the solutions for Lim¢ting.the adver ef fec of a
chenot he? apﬁ’ﬁaypr?ﬁﬁ%t dBKeNLan ?{’}Eano mEdVela ‘ﬂ'{aéochPaY? 'dééﬁago Lﬂ@?é@&l ic
pat hways or b%ﬂﬁéﬁtﬂiéié%‘tarﬁ:l YIBInSidarolthgsgvAREENaYSa Proedesifonirepatugr essed
in the cancer cells, and which 20 woul d be sparingly expressed or not

expressed i théraalta tiye eevekintaieediates obiaiedade sheif ¢isg 3amadjcanerisz Jares

t hat catal yze the phosphoryl ation of r oxyl URS .+ Of [ | dues
of protei ns,pﬁg(mﬁc:tg@lo[e@989’?/%3?’[!02\&90@5&%?1% méerr(])%’ngief'ﬁ @%cﬂé\gﬁg]s% gfr %ﬁ?ﬂi ons
can | argel y sopiizbloplyReaditie etiphangl barzetidansie dndusenzimilagoke dérivatiess.pl ay an
inportant role in regulating a wde variety of cell 25 processes,

including i arti i I L i : }“@% J; and
notili t)]/8 chI © B%qs%ﬁ* ﬁﬁg{g’ﬁﬁ@ﬁ%ﬁlaﬁ@&n&ﬁ? éaur?é@\%gy?63?9%2{6#?‘%#3?@?#\ |"‘ri1)é;ses

pl ayi ng a ceniginyl Bbezdthiazble amd beatintdazale derivptiesy havidg arcantidanskment  of
cell cycle events. 2 involved, certai _nggrogcesses regrﬁéent attractive
targets for achwil ivitgtheanedulatian 9& fgeactivity of prfRifis, frbariiehier KNesey: i n
particul ar be made of angi ogenesis and the control of the cell cycle and

al so that ofTccelate, proist ffriaki oommerciahicompmuridei nséd rinseenathepy asn
essential role. These processes are in particular 5 e%senti al  for. the
growth of s&YioXiGnoUish aRESe JB2Iokr PERIARIPS 4P eside sefferis papd i efi patien

b ed | M oS e 3 iFAR e 6 emdrugndant e ool
preventing, sekgtivelyi og ernder emdllsndo ritbar extgdorreft healiii sebsensuoh the
Al zhel mer” s sgitusti?)%g?‘ong I’imﬂ%%rt%gae;dvae?soé) teﬁgri;tg'of a chemotherapy may thus consist
in- using medicaments that act on metabolic pathways or constituent elements
of these pathways, predominantly expressed in the cancer cells, and which
20  would be sparingly expressed or not expressed in healthy cells. The protein
kinases are a family of enzymes that catalyze the phosphorylation of hydroxyl
groups of specific residues of proteins, such as tyrosine, serine or threonine.
Such phosphorylations can largely modify the function of proteins: thus,
protein kinases play an important role in regulating a wide variety of cell
25 processes, including in particular metabolism, cell proliferation, cell adhesion
and motility, cell differentiation or cell survival, certain protein kinases playing
a central role in the initiation, development and accomplishment of cell cycle

events.

Among the various cellular functions in which the activity of a protein kinase is



10 A subject of the present invention is novel derivatives with inhibitory
effects on protein kinases. The products according to the present invention
may thus in particular be used for preventing or treating diseases that may
be nodul ated by inhibition of protein kinases. The products according to
the present invention in particular show anticancer 15 activity, via the
nodul ation of the activity of kinases. Anong the kinases for which a

nmodul ation of the activity is sought, MEd and al so nutants of the MET
protein are Fre erred., The present inveng% %Iso relat s to the u e of

sai d deri vat NVEYeHoCoftRl BrRGssras i"GRreSEN gnighge tFo Jeeting
therapy. 20 dJhy ﬁseé")‘% ol ekgﬁg@lrﬁ&ﬁt%n%a{/ h?p@ﬁi%ﬁ%’f‘tbe' rﬂ&@@b‘fgﬂgbﬁeh@sﬁr ovi de

corrpounds that ave an anticancer activi y act i ng partl cul ar on
ki nases. Anpand the dontrak ef ticoceliaycle andratﬁsvl that of sl mnwaea@mamumwhlsh
erred. In the har fte

o NS i, Pk, ROSLTERP R8Ot R8s BEdtekgls ARG Tl BAMcHlar '

present ig1veaidepmial lwsthemyr&ww bR s%ﬁeatumcﬁmé and BEsAEEropthes PiIesadart iign
activity of MET and the proliferation of cells whose growth depends on MET

or on mut ant padicuer meleades it inhibit pegnkivaseeate eanadbieatimitingatgesied is a

receptor wt ; r r

epi thel i al ol BRBTAGHSPOEERF Bt ISR o il el Bl
descri bed aspihentiigCirédgulating ad tféHtinyE'ﬁeuréﬂdg@ﬁemtl\&e@fﬁmmysuoﬁsegchymal
cells and actl vates the MET receptor, which honodinerizes. Consequently,

the recept orAENEHIBIEHAOASE B BRUIGAAL #RORI$IBSi nes of the catal ytic region
Y1230, Y1234 and Y1235. Stimulation of MET with HGF i nduces cell
proliferai ol subjat bEthengreberit inﬁerﬁticﬁpemerderwmme@w:mimlylbltm&yséfﬁicﬂmoe to
apoptosi s, invasion and angi ogenesi s. T &71” i kew se are found to be

overexpressdEfOFQi” RAPeRumaR W%‘iﬁ]?@cﬁﬂ@ the Rrssent | ﬂPng‘ QR ey QUSNRET i s
al so found t&rﬁmg@b seB%ol Bralffinh OrhERHE s <l taPhR! RRduiigy POl nt

mut ati ons of ene hav bee in tundurs, 1In
particul ar iby Mhénﬂmma‘s;m‘obmmklrmsebut 10 also in the juxt amenbr ane donai n
and the SEMA domai n. Overexpression, anplification or nutations cause

constitutiverge fdéﬁ‘:tcté)ﬁ%é?frdﬁw@%ﬁﬁé%‘é%nt%rﬁ%h% Lﬂa%dd?é'r How batiEaeyi ons.

The present 1 nvention thus ré&l ates 'in particular to novel inhibitors of the
MET protléi n ddtiviigeviaritle ghodulstiontdths activik otkinabes.usedngdhe kinases for

gﬂzlof)(r)glyl_ f er t Ic:P{ea zrincgjdulejﬁt50naglé Itﬁrgta% Ivi 3} Escséﬁg%%t 'IU[?{' ‘an dnar%%rl:[n'u alf'lltgrof tﬂe

MET protein are preferred.

The present invention also relates to the use of said derivatives for the

preparation of a medicament for use in human therapy.

20  Thus, one of the objects of the present invention is to provide compounds that
have an anticancer activity, by acting in particular on kinases. Among the

kinases for which a modulation of the activity is sought, MET is preferred.

In the pharmacological section hereinafter, it is shown, in biochemical tests
and on cell lines, that the products of the present invention thus inhibit in
25 particular the autophosphorylation activity of MET and the proliferation of cells

whose growth depends on MET or on mutant forms thereof.

MET, or Hepatocyte Growth Factor Receptor, is a receptor with tyrosine
kinase activity, expressed in particular by epithelial and endothelial cells.
HGF, Hepatocyte Growth Factor, is described as the specific ligand for MET.



The present invention also relates to novel inhibitors of the MET protein
ki nase and of its nutants, that can be used for an anti-angi ogenic
treatnment, in particular in oncology. A subject of the present invention is
the products of forrmula (1): 20Ra in which represents a single or double
bond; 4 Ra represents a hydrogen atom a hal ogen atom an al koxy radi cal
optionally substituted with a chlorine atom a hydroxyl radical or a

het erocycl oal kyl radical, itself optional3ly substituted; an 0-cycl oal kyl

radi cal; an optionally substituted heteroaryl radical; an optionally
substituted pHehyis safieled by anesen¢rumalkcalls” AMEasiiveies) ther Mt taecerioran

NR1R2 radica I ner.ej r. rﬁ;é@%

represents NL’Y*@‘?‘ @?%bﬂ%@%sé@ﬁ%é&%erﬁ%Efﬁ%éeﬁ:%?{%%u%%@%p@? orscd@cﬁhgal kyl
radi cal opti ¢yrekihgs bdttsubstitioregiom 1238l Ko2§4 andter23dycl oal kyl or NR3R4,
or the COR radical in which Rrepresents: a cycloal kyl radical or an al kyl

radi cal opti %rﬁﬂAeLbé(tiCﬁ‘u%t L\ﬁaﬁs\f@iﬂr{\ﬁé}aﬁ}iﬁphﬁﬁ&*c ! %I}feraﬂ%ﬂm%%tteriﬁgfp%ﬁti ed:

het er oaryl or erocycl ensel ves optional Ty su
15- an al koxdispatiicm) arapimiotiilg| tesistahsd td apariosis fihvaiBRéndangiogenesisdr oxyl
or with heterocycl oal kyl; an 0-phenyl radical or an 0-(CH2)0-phenyl

nteger fromiEL oty IREMRR, BRIG A3 toligl e bl BlexBitie B APRERETELABICT, oy
one of Rl antumcurs and a wide variety of cancers. MET is also found to be amplified in
gastric tumours and glyoblastomas. Many point mutations of the MET gene
have also been described in tumours, in particular in the kinase domain, but
10 also in the juxtamembrane domain and the SEMA domain. Overexpression,
amplification or mutations cause constitutive activation of the receptor and

deregulation of its functions.

The present invention thus relates in particular to novel inhibitors of the MET
protein kinase and of its mutants, that can be used for antiproliferative and

15  antimetastatic treatment, in particular in oncology.

The present invention also relates to novel inhibitors of the MET protein
kinase and of its mutants, that can be used for an anti-angiogenic treatment,

in particular in oncology.

A subject of the present invention is the products of formula (1}:

20

in which

— represents a single or double bond;



20R2 represents a hydrogen atomor an al kyl radical and the other of Rl and
R2 represents a hydrogen atom a cycl oal kyl radical or an al kyl radical
optionally substituted with one or nore radicals, which may be identical or
different, chosen from hydroxyl, al koxy, heteroaryl, heterocycl oal kyl,
NR3R4 and optionally substituted phenyl radicals, or 25 else Rl and R2
form with the nitrogen atomto which they are attached, a cyclic radical
containing from3 to 10 nenbers and optidhally one or nore ot her

het er oat ons osen fromO, S, N and NH, this radical, including the

possi bl e NH fenr%S%ﬁtaamsr?g%ﬁWb%ﬂ ny @iogu@@télmye@dw%%tf@ﬂa'ﬁs and
R4, which ma ish ifea ha f t 1 or an
al kyl radi caI)é,u ggtltgyc g\’é‘]ﬁkbl aﬁlgﬂP%a&f[?ﬁg aheqygf%?3?H?§gi°§aéimgt&g’%gﬂgﬁw

radi cal that radicalptitseifabpyjormilyssubsiiteldd; an &-syclG@kgn tadhaalf @anmoplibpallyt he

ni trogen atom to.which he re.attached,. a cyclic. radjcal containing from
3 to 0 nenberulie RelarsntitgRahcit onisRamy shbS it B Fozr S Ehds & 11 om
0, S, N and Nicbhiks dratig@bcytibaikudhdigal her PAsSNRIIRNHaHRal a¢ géfied ns,
being optionally substituted; all the heterocycloal kyl, heteroaryl and
phenyl radi chescideffemed above and al so the cyclic radicals that RL and R2
or R3 and R4 can formw th the 10 nitrogen atomto which they are attached,
bei ng opti ony fapredens Bt gicedr BoLh one or nore radicals chosen from hal ogen
atons, hydroxyl, oxo, alkoxy, NA2, NHal k and N(al k)2 radicals and al kyl,

cycl oal kyl, heterocycl kyl, CH2- heterocycloal kyl, phenyl, CH2-phenyl,
het er oaryl , gdeﬁﬁ%sr%ﬁs &Hjopééheteroaryl radi cal s, such that, in the latter

radi cals, the alkyl, heterocycloal kyl, phenyl 15 and heteroaryl radicals
are thensel v¥¥% mpresems |3y hydbegdn wient; van lallgheorocyeloakkyt sadical opthoalbh from

froma 8 RuPiueAtwiE Uikeyy e iievibad SRy ore o e a0 YRS Bl
(1) being inwhih Rfrepfe@ehfssi bl e racemi c, enantioneric and
di astereoi soneric isoner fornms, and also the addition salts with mneral 20

and organic acids_o it .ner al Iy i f
Formi a (1. he aup-ReRarPaRar s L P07 RokiRe! Bafonatl SR Rea Wi o
fornula (1) as deNR3FH,alikexyor hbRyNapheryl] nhawiadtyl orX hatetobytlasigyl he
meani ngs i ndi cated above or herelnafter; 25Ra represents an al koxy radi cal
optional |y substi fagieal themeelvasriianaly subshtutedhydr oxyl radical or a

het erocycl oal kyl radical, itself optionally substituted; an 0-cycl oal kyl

radi cal ;1;an NHCOahk dllasiyceldicatroptionbiRl aBBstitutdi with, NRBRH, tlkaky Rhadmangl R2a
represent a hydrogen atom a cycloal kyl radical or an al kyl radical
optional |y subst i @i Gﬁ@ﬁo@ﬁ%ﬁi'ﬁymﬁﬂeor%ﬁr%l@glcﬁhpérﬁ"h}é%r(%@)n'Phenw

radical, with phenyl being optionally substituted and n representing an

integer from 1 to 4;

- or the NR1R2 radical in which R1 and R2 are such that one of R1 and

20 R2 represents a hydrogen atom or an alkyl radical and the other of R1
and R2 represents a hydrogen atom, a cycloalkyl radical or an alkyi

radical optionally substituted with one or more radicals, which may be

identical or different, chosen from hydroxyl, alkoxy, heteroaryl,
heterocycloalkyl, NR3R4 and optionally substituted phenyl radicals, or

25 else R1 and R2 form, with the nitrogen atom to which they are
attached, a cyclic radical containing from 3 to 10 members and

optionally one or more other heteroatoms chosen from O, S, N and

NH, this radical, including the possible NH that it contains, being

optionally substituted;



30identical or different, chosen from hydroxyl, al koxy, heteroaryl, 6

het erocycl oal kyl, NR3R4 and optionally substituted phenyl radicals; and W
represents a hydrogen atom an al kyl radical optionally substituted with

al koxy, heterocycl oal kyl or NR3R4; or the COR radical in which R
represents: 5a cycloal kyl radical or an al kyl radical optionally
substituted with an NR3R4, al koxy, hydroxyl, phenyl, heteroaryl or

het er ocycl oal kyl radical, thenselves optionally substituted; an al koxy

radi cal optionally substituted with NR3R4&, al koxy, hydroxyl or wth

het er ocycl oal k an 0-phenyl radical or an 0-(CH2),-phenyl 10radical, wth
phenyl bei nngétRﬁrm]dl R4 swhishi may de idaatical oe giftesents rﬁrﬁjeaﬁﬂm@@yﬁrqg%ml to

epresents a Rl aguhelybReiion PP ERie e FoRAF bedlR e dhelll] o

represents a rﬁ&t@é%@ﬂls&i[ﬂﬁhaﬂy @Nl@étﬁ@ﬂe@ybr é&dl%bn@R%rml With tA& nitesheral
optionally substituted with one or nore radicals, which my be identi cal or

di fferent, chde@Entcr phistniheyoria attacheskya Ch’&*%ﬁ@‘é‘ﬁ?'l COW@F@?Q)@WTI‘ oalfRyi0
NR3R4 ands Op%@lﬂ%}syaﬁ&’pgﬂ%#&ﬁﬂﬁggp%'reo Cr%hégaﬁimﬂ:ﬁ é%lfréfﬁdogﬁ f\Prm

with the hitrogen atom ey are atta acyc c radi ce

cont ai ni ng f ragigh H otth MMrmcamnd@OtMppbemblel Wb nthabrit nmoméaing hdreing

het er oat ons chosen fr g N and NH, this radical, including the

possi bl e NH ©ORAPNaRY '31‘ f9, being optionally substituted; with R3 and R4,
whi ch may be identical or different, representing a hydrogen atom or an

al kyl radi calall thecietepadycidalkddhetdroar aatieploamy [radindiscdefimed abpliergnd 25

it ogen at oS WA RegoRpanat FRE . Re 85 andadtcam gutt A 18 1 om
SN and Nﬁb‘?‘ﬁﬁ?@maﬁ?ﬁgﬁr@b‘%ﬁ (PP 35, icheR F”%‘“d‘ﬁhﬁ?f%g‘é’%‘f“ﬁﬁ?ﬁﬂi” ome
bei ng opt i onaineyorsubet iadigadel chosen from halogen atoms, hydroxyl, oxo, alkoxy, NH,
NHalk and N(alk), radicals and alkyl, cycloalkyl, heterocycloalkyl, CHa-
heterocycloalkyl, phenyl, CH.-phenyl, heteroaryl, CO-phenyl and S-heteroaryl
radicals, such that, in the latter radicals, the alkyl, heterocycloalkyl, phenyl
15 and hetercaryl radicals are themselves optionally substituted with one or
more radicals chosen from halogen atoms and the radicals: hydroxyl, oxo,

alkyl and alkoxy containing from 1 to 4 carbon atoms, NHz, NHalk and N(alk)2,

said products of formula (1) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with mineral
20 and organic acids or with mineral and organic bases of said products of

formula (1).

The subject of the present invention is the products of formula () as defined

above or hereinafter in which = , X and A have the meanings indicated

above or hereinafter;

25 Ra represents an alkoxy radical optionally substituied with a chlorine atom, a
hydroxyl radical or a heterocycloalkyl radical, itself optionally substituted; an
O-cycloalkyl radical; an NHCOalk radical; or an NR1aR2a radical; such that
R1a and R2a represent a hydrogen atom, a cycloalkyl radical or an alkyt
radical optionally substituted with one or more radicals, which may be

30 identical or different, chosen from hydroxyl, alkoxy, heteroaryi,



7 all the heterocycloal kyl, heteroaryl and phenyl radicals defined above
and also the cyclic radicals that RL and R2 or R3 and R4 can formw th the
nitrogen atomto which they are attached, being optionally substituted with
one or nore radicals chosen from hal ogen atons, hydroxyl, oxo, al koxy, NH2,
5 NHal k and N(al k)2 radicals and al kyl, cycl oal kyl, heterocycl oal kyl, CH2-
het erocycl oal kyl , phenyl, CH2-phenyl, heteroaryl, CO phenyl and
S-heteroaryl radicals, such that, in the latter radicals, the alkyl,
het erocycl oal kyl, phenyl and heteroaryl ®adicals are thensel ves optionally
substituted with one or nore radi cals chosen fro§1halopen.aﬁqns and t he

i

radi cal s: hyhetexgeyclosy!, NgaR#yanderiioaply sybstsvedimieny B to 4 car bon
atons, NH2, NHal k and N(al k)2, said products of formula (1) being in any

of the possi hhe Wagphbsontenranyieyeni atoamdardizdist eadicbk optionalyi sigrasitutedr ns,
and also the addition salts wth m neral d organ{jig)ﬁaci%s oF vvi},tl.h nszner al
and organi c wibealkery.sheleromsinalind o Noifwn 87 tde daP8ci of R

pr esent inve%ﬁr\%ﬁeﬁtﬁ' t he products of formula (1) as defined above or

herei nafter | ich, X and A have the neanings indicated above or

hereinafter; Ra represents an. al koxy radjcal. optionally substitut.ed with a
het er ocyct oal kyl BaeHcklkyl iredispt opn é‘ﬁ%(‘ Irﬁd‘%‘bg?ti'qr]ﬁ"e‘éo‘?@é;ﬁﬁ&mm 4Padi cal
or an NRlaR2a 20 ircal ; I&H{&h 1 RRdefdapvie st NtheterbydtloaiR@ at om
a cycl oal kyl radi éﬁg%@ gél a kyﬁ@géﬁéaﬁh%%’l onal Ic%wsubsti t ut edﬂ\f/lvi t hﬂone or

nmore radical s, whradcaipthebsahdsnptoalallpsudstititadent , chosen from hydroxyl
al koxy, heteroaryl, heterocycloal kyl, NR3R4 and optionally substituted

henyl radicals; ol
phenyl radicals Pﬁt%}@&%\lﬁﬁﬁﬁ@%n@ SRBEHRERNWRhAIR3IRE, @Mﬁ&hgwo&ﬂ

optional |y substi oxy, heterocycl oal kyl or ; or the
COR radi cal in whbclwiR hefereseioakyl; @nc Pepheny yedicatios an 6-(GQH2)aipbeny!

radi cal optionall ubstifuted wth an NR3R4, , r ,
heteroary? or het écﬁg@cwg&g{xﬁny ﬁl@a?gt'qwgwgﬁéégg@@p?ﬁ%g‘aﬁ%ésse&@@gir%Hut ed;
8 an al koxy radi Cﬁtegglﬁ&ﬂaql foy4;substituted with NR3R4, al koxy, hydroxyl or
wi th heterocycl oal kyT'; an 0-phenyl radical or an 0-(CH2)-phenyl radical,

wi th phenyl being opti I substituytedan e ts i from
I to 4 sor the NetRes REGRAIHER I CRR N R R SR AR oL R
and R2 represents g Ay QGRE 2 RITbGEN Aforaldf)dn lkyli redicabard tihe otiterenf RF  R1

and R2 represents a hydrogen at'om or an al kyl radical optionally
substituted with end B2 rﬁpr@anéﬂjiacbycypgahi%ﬁ%cw@%"&ﬂn@d&ﬁ? Braytkybr ent

chosen from hydroxyl, 2l koxviy WhefiRfy With BHEbP bk $84i4ls, which may be
identical or different, chosen from hydroxyl, alkoxy, heteroaryl,

heterocycloatkyl, NR3R4 and optionally substituted phenyl radicals, or

else R1 and R2 form, with the nitrogen atom to which they are

attached, a cyclic radical containing from 3 to 10 members and

20 optionally one or more other heteroatoms chosen from 0, 5§, N and

NH, this radical, including the possible NH that it contains, being

optionally substituted;

with R3 and R4, which may be identical or different, representing a hydrogen
atom or an alkyl radical, a cycloalkyl radical, a heteroaryl radical or a phenyi
25  radical that is optionally substituted, or else R3 and R4 form, with the nitrogen
atom to which they are attached, a cyclic radical containing from 3 to 10
members and optionally one or more other heteroatoms chosen from O, S, N
and NH, this radical, including the possible NH that it contains, being

optionally substitufed;



10 NR3R4 and optionally substituted phenyl radicals, or else RL and R2
form with the nitrogen atomto which they are attached, a cyclic radical
containing from3 to 10 nmenbers and optionally one or nore other

het eroatons chosen fromO, S, N and NH, this radical, including the
possible NH that it contains, being optionally substituted; 15 with R3 and
R4, which may be identical or different, representing a hydrogen atomor an
al kyl radical, a cycloal kyl radical, a heteroaryl radical or a phenyl
radical that is optionally substituted, or else R3 and R4 form wth the

ni trogen at ormﬂtme\/\hdatemdybmanqm eheter@rhiednd gpleyrst iradicaldi dafinezibabevaiarg from

3 to 10 nenbers ndotlon one or re ot her. he ato chosen from O,
S, N 20 and@ Eth¥ AR ?ﬂ'g tf‘ﬁElmdF‘Hg g%eorp%s?’sﬁfb‘ﬁzi KF3h B W@omeal ns,

bei ng option U c

phengl rpadi cg’t dgf?]f ?%%th@g%hgﬂ% %Pgo%tﬁgég ggmg ﬁin*all??u{%’ﬁglt%rt% and R2

or R3 and R4ooamrfmmn$1mvdtclalstMMﬁ@gémtmgmmmwmnyheyoaaﬁxoaylIablged,

b t ted th 25 r diicals cho

el ogen” et oniiHall AR (e nd e, \PRIoR g PRy JOTR (GFE and

al kyl, cycl opblethe dﬂ%lﬂﬂo éHyPad‘,lk&’J heggzhe@b%PQY@lﬁ?@nWénd Ehﬁ*é%harg

CH2- phenyl het er oar yl phenyl ~and het er oar radi Cal s, such
the latter rafiealsssuethéhat] krylthe H@t&rr @dgaals;auhewliiylpﬂﬂetgrbcmi@aihﬂt @Ih@aylyl

radi cal s are | v pal |y, substit ut re radicals
Chosen 11 om AR uaRToR B RS Pire Y CROP M| sObSBlec Gl ke e
al koxy cont anmrQQraﬂchl@ dhdserdfroaT Pabgehoa®md\HRd theldagicand Mok 2oxsal d
products of formul aaé( bei ng in_any of the possible racem c, enantioneric

and di ast®r edikybard 0¥%§ﬁ%t|a"f"@@ Fﬁ@m &ﬁ@@%% eorasidiidz AfHalkiang Nfalkz,

m neral and organic acids or wwth mneral and organi c bases of said

products of Sidrgrotiacté of forfwsa il &eingoh atdya)fnh@m@mb@m@mz@renemt‘bh%nc
products of formula (1) as defined above in which - represents a single or

doubl e bond; 2R diasiereesemerns iKpaesJernat M ahﬁOhtaﬁo@% iqt sakts wHhamek
radi cal optigRaldanic acids or with mineral and organic bases of said products of

formula ().

15 A subject of the present invention is the products of formula (I} as defined

above or hereinafter in which = | X and A have the meanings indicated

above or hereinafter;

Ra represents an alkoxy radical optionally substituted with a heterocycloalkyl
radical, itself optionally substituted; an NHCOalk radical or an NR1aR2a
20  radical; such that R1a and R2a represent a hydrogen atom, a cycloalky!
radical or an alkyl radical optionally substituted with one or more radicals,
which may be identical or different, chosen from hydroxyl, alkoxy, heteroaryl,
heterocycloalkyl, NR3R4 and optionally substituted phenyl radicats;

and W represents a hydrogen atom; an alkyl radical optionally substituted
25  with alkoxy, heterocycloalkyl or NR3R4; or the COR radical in which R

represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with an
NR3R4, alkoxy, hydroxyl, phenyl, heteroaryl or heterocycloalky!

radical, themselves optionally substituted;



10 substituted with a heterocycloal kyl radical, itself optionally
substituted; an optionally substituted heteroaryl radical; an optionally
substituted phenyl radical; an NHCGal k or NHCCcycl oal k radi cal; or an NRLR2
radi cal as defined hereinafter; X represents S, SO or S02; 15 A represents
NH or S; Wrepresents a hydrogen atom an al kyl radical optionally
substituted with al koxy, heterocycloal kyl or NR3R4; or the COR radical in
which R represents: a cycloal kyl radical® or an al kyl radical optionally

et er ocychoal kyl 20 BUATaERAAISTALE SSpBITHHEH FMsNBERM aieu: Mtk oxy

radi cal “optional | )brSMlEﬁtHerté’rB@ﬂ:i J| Ca@'ﬁ?’@‘lphéﬁ PsAicalEr - ( @Hd?"dcﬁr{ényl

het er ocycl oal kyl ; an 0-p or an CH2) n- phenyl

phenyl bei ng opti oaditaly V\sthuﬂTertyUbeMIgamtlomaﬂye;subsﬁﬁutadﬁ@nchn reptesgatingraom I to
4; 25or the NRIR2 radlc I N vg;ich Rl and R2 are such that one of Rl and R2
represents a hydrdﬂ;}gﬂ trQ n al kyl radical and the other of Rl and R2

represents a hydrogen atom a cycl oal kyl radical or an alkyl 10 radi cal
optional | § substi tomﬂeﬂl\l\mtﬁi’ adécabin mhich RAdincbRE, arwhsiuch tnatyoriseof Rdrdriccal or

NRBRA. and opt | onaFiy BTN i SaRthato Sheca ey rarioal o BE 7 ¥tor m
with the mtrogenaaaomzt fbﬁﬁé%éiﬂs tdhewdpdgen %t@ht 8€ hed allgl Gy@baporpadhgw

containing from3 to 10 nenbers and optionally one or nore ot
het er oat ons chosefubstdwied, wih mnaner mrore: Fadicaladivdaeh mﬁ‘.tlbmlfdgmtlfkﬁi or

Wi ch mmy be. 1 denfliEi oL e dRuft AP AC A noRR bl e R o "an
al kyl rathcal, a d)R3IRBEIYoptiadbinakubstithiidepioent Iredickls| or aliecRH, asd R2

het er oar yl rad| cal or a henyl radical that is optionally substituted, or
el se R3 and R4 f ofaHM W”thl‘i[ erdrogar agen tawbish thewrre attashsd. @r@"%ﬂ?t@@'ﬁé’d a

cyclic radical coptglpji ffrforn‘P@ & U9 HeniEmiIRes i dptorRly 8RE!dYmBRE RherTor €
ot her het eroat ons chose rom
heteroatoms chosen from O, S, N and NH, this radical, including the

possible NH that it contains, being optionally substituted;

15 with R3 and R4, which may be identical or different, representing a hydrogen
atom or an alkyl radical, a cycloalkyl radical, a heteroaryl radical or a phenyl
radical that is optionally substituted, or else R3 and R4 form, with the nitrogen
atom to which they are attached, a cyclic radical containing from 3 to 10
members and optionally one or more other heteroatoms chosen from O, S, N

20 and NH, this radical, including the possible NH that it contains, being
optionally substituted;

all the heterocycloalkyl, heteroaryl and phenyl radicals defined above and
also the cyclic radicals that R1 and R2 or R3 and R4 can form with the
nitrogen atom to which they are attached, being optionally substituted with
25 one or more radicals chosen from halogen atoms, hydroxyl, oxo, alkoxy, NHo,
NHalk and N(alk); radicals and alkyl, cycloalkyl, heterocycloalkyl, CH»-
heterocycloalkyl, phenyl, CHz-phenyl, heteroaryl, CO-phenyl and S-heteroaryl
radicals, such that, in the latter radicals, the alkyl, heterocycloalkyl, phenyl
and heteroaryl radicals are themselves optionally substituted with one or

30 more radicals chosen from halogen atoms and the radicals: hydroxyl, oxo,



15 0, S, Nand NH, this radical, including the possible NH that it
contains, being optionally substituted; all the heterocycloal kyl,

het eroaryl and phenyl radicals defined above and al so the cyclic radicals
that Rl and R2 or R3 and R4 can formw th the nitrogen atomto which they
are attached, being optionally substituted with 20 one or nore radicals
chosen from hal ogen atons, hydroxyl, oxo, al koxy, NH2, NHal k and N(al k)2
radi cal s and al kyl, cycloal kyl, heterocyél oal kyl, CH2- heterocycloalkyl,
phenyl , CH2-phenyl, heteroaryl, CO phenyl and S—heteroar radi cal s, such
that, in thealk &ed afl@erb/@an@mm@nérom kyo 4 grsben atafas.dali Halbt@@ﬁynl(aélﬁd,

heteroaryl radi cal s are thensel ves optionally substituted wwth one or 25

nore radi cal gaph9®elck I Toimalie 9eBeriimardnet thEosaible Ricemid)YsHpilmerXx 0,
al kyl and al koxy contai ni ng frgl(r?n 1&{% 4 car bonGpatoms NH2, NHal k and

N(al k) 2, sai angrtb@%t@t@isﬁmem rs@rrwr(foommeamfg ajse @ﬁyatidithméalﬁﬁawghwmraicem c,
enantioneric,gnd r%'aﬁi%t 2&88'3;%‘&5';% drle%&”%hd Srgahic_ Bagesa'o?%a‘ié‘g;rsgl?g%'
salts with mneér ni ases
said pr odjjctﬁ)m‘fuf@(l)f or rrul a (0 11 The present invention vvh| ch thus

relates to the products of forrmula (I) as defined above in whichrepresents

a single or )ﬂ\?\%ﬁct%’f“ﬂve é%%%pf]ﬁl\%%ﬂ {?‘?ﬁéfdrﬁ&&uéﬂ &fq’ rﬁﬁap(lgﬁgcie%n%f

formula (I r epres epro ormJIa

represents aabsovglrewbiegnd and the products of S5fornula (1") which represent
the products of fornula (I) in which represents a double bond. Thus, all
the products of_  formula (1) as defined above or hereinafter represent in
particul ar productePigseni§ragingle@rdoubte RANdh ---- represents a singl e bond.
The products of fornula (1) as defined above or hereinafter al so represent

Ra represents a hydrogen atom; a halogen atom; an alkoxy radical optionally
10 substituted with a heterocycloalkyl radical, itself optionally substituted; an
optionally substituted heteroaryl radical; an optionally substituted phenyi
radical; an NHCOalk or NHCOcycloalk radical; or an NR1R2 radical as

defined hereinafter;
X represents S, SO or SOy;
15 Avrepresenis NHor S;

W represents a hydrogen atom; an alkyl radical optionally substituted with
alkoxy, heterocycloalkyl or NR3R4; or the COR radical in which R represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with an
NR3R4, alkoxy, hydroxyl, phenyl, heteroaryl or heterocycloalkyl
20 radical, themselves optionally substituted;

- an alkoxy radical optionally substituted with NR3R4, alkoxy, hydroxyl
or with heterocycloalkyl; an O-phenyl radical or an O-(CH;).,-phenyl
radical, with phenyl being optionally substituted and n representing an

integer from 1 to 4;

25 - or the NR1R2 radical in which R1 and R2 are such that one of R1 and
R2 represents a hydrogen atom or an alkyl radical and the other of R1
and R2 represents a hydrogen atom, a cycloalkyl radical or an alkyl



10products of formula (1") in which ---- represents a double bond. A

subj ect of the present invention is the products of formula (1) as defined
above or hereinafter in which , Ra and X have the val ues defi ned above or
herei nafter and: A represents NH or S; 15Wrepresents a hydrogen aton an
al kyl radical optionally substituted with al koxy or heterocycl oal kyl; or
the COR radical in which R represents: -a cycloal kyl radical or an al kyl
radi cal optionally substituted with an NRBR4, al koxy, hydroxyl, phenyl,

het eroaryl or hetergcycl oal kg)lr radi cal , thenselves optjonally substituted,
20- an al koxy radiah¢al gptiopaky Fybsityed iwith ege wrtmoREBAICals W) MaY 8oxy |

or with heterocyc ol ;o ran; Qs n i 96'-155: - ( -

radical, with pheirtlj%?lln %[i r?é @;‘ﬁ‘?@ﬁ% ?ﬁbogé%rgsﬁléﬂ[nuﬁ{é/ ar?’cPl’ n reét‘eggﬁét}lé‘%gl’an
i nteger from 1 tohdterecyaiodihg, NRBRZ aratlbptidnallynsuldstithedRphenyg Beicals cuch
that one of Rl and R2 represents_ a hydrogen atomor an.al kyl radical
and the other of R¥eaRd Rﬁdzggeﬁ?"@se‘ﬁ% "Q%V%%&&Qna%ﬁ%rﬁo ¥ I%%Y ISF
radi cal an al k i cal i%@(%y | | {oh 10RER, Wi

al koxy, g el se R%{Lﬂt%(% R2§f %@nﬁ Wt dlt%ozﬂﬁﬁdrgt)g?ecﬁﬁa%mo% t1§ whi clﬁértshgbeare
attached, a cycl i epticadillyainec ontmaomi oty)ef heterdatoons thosa froemiser 8, dheénd

o cal | nol uci e HEpERSPBr dRHAHoING POSORE, MBLhGo BB TonaFry
substi tuted; optionally substituted;
- with R3 and R4, which may be identical or different, representing a
10 hydrogen atom or an alkyl radical, a cycloalkyl radical, a
heterocycloalkyl radical, a heteroaryl radical or a phenyl radical that is
optionally substituted, or else R3 and R4 form, with the nitrogen atom
to which they are attached, a cyclic radical containing from 3 to 10
members and optionally one or more other heteroatoms chosen from
15 0O, S, N and NH, this radical, including the possible NH that it contains,
being optionally substituted;

all the heterocycloalkyl, heteroaryl and phenyl radicals defined above and
also the cyclic radicals that R1 and R2 or R3 and R4 can form with the
nitrogen atom to which they are attached, being optionally substituted with
20  one or more radicals chosen from halogen atoms, hydroxyl, oxo, alkoxy, NH5,
NHalk and N(alk), radicals and alkyl, cycloalkyl, heterocycloalkyl, CHy-
heterocycloalkyl, phenyl, CHz-phenyl, heteroaryl, CO-phenyl and S-heteroaryl
radicals, such that, in the latter radicals, the alkyl, heterocycloalkyl, phenyl
and heteroaryl radicals are themselves optionally substituted with one or
25 more radicals chosen from halogen aioms and the radicals: hydroxyl, oxo,
alkyl and alkoxy containing from 1 to 4 carbon atoms, NH;, NHalk and N(alk),

said products of formula (I) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with mineral
and organic acids or with mineral and organic bases of said products of

30 formula (1).



wi th NR3R4 such that R3 and R4, which may be identical or different, 5
represent a hydrogen atomor an alkyl radical, or else R3 and R4 form w th
the nitrogen atomto which they are attached, a cyclic radical containing
from3 to 10 nenbers and optionally one or nore other heteroatons chosen
fromO, S, Nand NH, this radical, including the possible NH that it
contains, being optionally substituted; 10the heterocycl oal kyl, heteroaryl
and phenyl radicals and also the cyclic yadicals that Rl and R2 or R3 and
R4 can formwith the nitrogen atomto which they are attached, defined

above, bei ngTagth@8ah veHksh IWHIERAnYS FBlaRReIP tharedidslidtabm@Roge sl rom
hal ogen at ons, hydroxyl, al koxy, NH2, NHal k and N(al k)2 radi cals and al kyl,

het er ocycl oaljkihed GHRvBemewdRAE! TaFKyepradearyla sinfe Gr2daiaybondretreoar yl ,
CO phenyl and S-heter oarﬁ/l radicals, such that, in the latter radicals, the
P

al kyl , het er clgies spekificallypteeing praductsef éeroarg (' rulich aepresest thedqreeudiss
optionally substituted with one.or nore radicals chosen from hal ogen atons
and the radi eafamutg dhdrywhichl Kyl aegresekisg sogledvanchgnd rtbenprodects dar bon
atons, NH2, NHal k and N(al k) 2; 20said products of formula (1) being_in any
of the possi frgutaad i whickntapressnirihe aretiugiasif efosmivio br inc Whi@her™ Tor ns,
and al so the e}gg'%e‘gio% allis with mneral and organic acids or with m neral
and organic B rg? e epP8 'cts of formula (1). A subject of the present
invention is_thus the products of forrmula (1) as 25 defined above in which
=, Ra, X AThwy alVthaguwwodusts aridopiulae agadelived miavaa hasenaiter rapsesemaf t er
and the NRIR2 radical is such that one of Rl and R2 represents a hydrogen
atom or an aingartiear gridugisdofifagmaiaHE} inokhigh and FePresphisFesinglesLaiddr ogen
atomor an al kyl radical optionally substituted with NR3R4 or with al koxy,

or else Rl amge Rod@dts) ofWotmulah@) Rist 46RA abeve oP hilbeintiteh alsoeiepresent
attached, a cyclic radical containing from3 to 10 nenbers and 13

optionaliy opedactsiaiferrAtiagr) relvhlcpatons represents double BandN and NH, this
radi cal, including the possible NH that it contains, being optionally

subst i t ut ed; lﬂxagdbjécgeofqt}]ge;'ireggﬁtS HvteHﬁ&Ii Is rﬁ‘?é”p?@dl.‘i&& ofﬂ%hﬁ'bﬂai (‘Ppﬁs idéqiingét ed

above;
above or hereinafter in which —— , Ra and X have the values defined above

or hereinafter and:
A represents NH or S;

15 W represents a hydrogen atom; an alkyl radical optionally substituted with
alkoxy or heterocycloalkyl; or the COR radical in which R represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with an
NR3R4, alkoxy, hydroxyl, phenyl, heteroaryl or heterocycloalkyl radical,

themselves optionally substituted;

20 - an alkoxy radical optionally substituted with NR3R4, alkoxy, hydroxyl or
with heterocycloalkyl; an O-phenyl radical or an O-(CHz)s-phenyl radical, with

phenyl being optionally substituted and n representing an integer from 1 to 4;

- orthe NR1R2 radical, in which R1 and R2 are such that one of R1 and

R2 represents a hydrogen atom or an alkyl radical and the other of R1 and R2

25 represents a hydrogen atom, a cycloalkyl radical or an alkyl radical optionalty
substituied with NR3R4 or with alkoxy, or else R1 and R2 form, with the

nitrogen atom to which they are attached, a cyclic radical containing from 3 to



said products of formula (1) being in any of the possible racemc,
enantionmeric 5 and di astereoisoneric isoner fornms, and al so the addition
salts with mneral and organic acids or with m neral and organi c bases of
said products of formula (l1). A subject of the present invention is the
products of formula (1) as defined above or hereinafter 10in which
represents a single or double bond; Ra represents a hydrogen atomor else a
hal ogen atom or el se an optionally subsﬂﬁfuted phenyl radical; X represents

S, SO or 502; p H or S; r ydr r the
Cor radi cal 1 A SRS a oo o nde SRR RIRRIPa R HGReE Rofl R
radi cal opti Rnahd yNHUbisisi tadiced, Mddding Rhe Mdssithetieroiay it cHIR s, dseing

het er ocycl oal kyl radical, thenselves optionally substituted; 20- an al koxy
radi cal opt i 8RENAlY subsitiiasied with NR3R4, i.e. an 0-(CH2)n- NR3R4 radical;
an O-phenyl radical or an 0-(CH2)n-phenyl radical, wth phenyl being
optional |y swhistiNRGRddsatldl that B efrNR4Nowhishi Magobe ideatizal bo diferent, the
NR1R2 radical in which RL and R2 are such that one of Rl and 25R2
represents araRyRESHEnhyireged iR o &y Rlkvheadcal, analsendd andeR4 dermmiwiind R2
represents V.G ' adi_cal . ;

suBst I tut edatvr\]A%trﬁ]{roﬁéﬁ(étorﬁmwWﬁhdﬂeﬁ?aévﬁébﬁah%fggléc %%@@gtéﬁgrnéﬁ{ erent,
chosen from BiyarOxyémbatkany opliehaltyoany br nivet etbeybdteddtyins NESEA faomd

o irogen at ot SoNENHIER rarkahiindluioa the RepablenFhifet contais, Being '

optionally substituted;

10 the heterocycloalkyl, heteroaryl and phenyl radicals and also the cyclic
radicals that R1 and R2 or R3 and R4 can form with the nitrogen atom to
which they are attached, defined above, being optionally substituted with one
or more radicals chosen from halogen atoms, hydroxyl, alkoxy, NH,, NHalk
and N(alk), radicals and alkyl, heterocycloalkyl, CH,-heterocycloalkyl, phenyi,

15 CHz-phenyl, heteroaryl, CO-phenyi and S-heteroaryl radicals, such that, in the
latter radicals, the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals are
themselves optionally substituted with one or more radicals chosen from
halogen atoms and the radicals: hydroxyl, alkyl and alkoxy containing from 1
to 4 carbon atoms, NH;, NHalk and N(alk);;

20  said products of formula (1) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with mineral
and organic acids or with mineral and organic bases of said products of

formula (i).

A subject of the present invention is thus the products of formula (1) as

25 defined above in which —— |, Ra, X, A and W have any one of the values
defined above or hereinafter, and.the NR1R2 radical is such that one of R1
and R2 represents a hydrogen atom or an alkyl radical and the other of R1
and R2 represents a hydrogen atom or an alkyl radical optionally substituted
with NR3R4 or with alkoxy, or else R1 and R2 form, with the nitrogen atom to

30 which they are attached, a cyclic radical containing from 3 to 10 members and



5 optionally containing one or nore other heteroatons chosen fromO, S, N
and NH, this radical, including the possible NH that it contains, being
optionally substituted; with R3 and R4, which rmay be identical or
different, representing a hydrogen atomor an al kyl radical, a cycl oal kyl
radi cal, a heteroaryl radical or an 10 optionally substituted phenyl
radical, or else R3 and R4 form wth the nitrogen atomto to which they
are attached, a cyclic radical optionally containing one or nore other

het eroat oms chosen fromO, S, N and NH, this radical, including the
possible NH that it contains, being optionally substituted; all the

het er ocycl oaPRijenallyens ermare aiephriaatergiciassn derm fodSalldnd Mkt thiss a1 so
the cyclic ragdjcal: t ; : 7 m W i $.rogen
atomto whi cﬂﬁ'gﬂy'ﬁgwgﬁﬁﬁéc@ég!di%gﬁltgﬁgﬁa g%@ﬁ?% Lﬁ)g@pﬁtryﬁ% U\E/)\ngftﬁ#%o(%e or
nore radi cals chosen from hal ogen_atons, hydroxyl, oxo, al koxy, NH2, NHalk,
N(al k) 2 radi alihe aifer suistituerty haynadhe defiRplonsdegieigd|abaVvRy | , - CH2- phenyl |
CO phenyl and S-heteroaryl radicals, such that, in the latter radicals, 20
the al kyl, hesigrmesedtod krnul@ g beingincariyesfene pogsibieaticealis, arantibheneel ves
optionally substituted with one or nore radicals chosen from hal ogen atons
and the r!%/\di and sliagigrepisepnerioisemes| TRIMSs.aff alseoig adshiien ﬁ?‘ﬁ%““l‘tgdﬁinfr@io 4

carbon atons, Nig. ol kqand MRl Khferafahd s of Uit RoflidtshGi ng in

c
any of the poss:_%pe racem c, enantioneric %ggﬁdbal astereol soneric I soner
forms, and afsmuidg).addition salts with mineral and organic acids or with
m neral and organi c bases of said products of formula (0. 15 A represents

NH or S W RPLASEN S e MABAeThvHABh 96 1Y r@g{fﬁé;tfr@gﬂgﬁﬁhﬁaogya_eed d

radical in represents: I ca tionally
substit ut ed abdve h&redraffdR3R4; 5-a cycl oal kyl radical; -an al koxy
radi cal optionally substituted with OCH3 or NR3R4, i.e. an 0-(CH2)n- OCH3
radi cal gy ap, \gh&QHZ) n- NR3R4 radi cal, an 0-phenyl radical or an

0- (CH2) n-phenyl radical, with phenyl being optionally substituted and n
representing an integer froml to 2; 10- or the NRIR2 radical, in which Rl
and R2 are such tkpresurs afsifjle caniduBR b@phesents a hydrogen atom a

cycl oal kyl radical or an alkyl radical and the other of Rl and R2

and o1 or m BPRRDIRE T PrBGLog B S R ALt by e oBfiofapr ™

radi cal opti sutsdtityted @hicainiadicadbne or nore ot her heteroatons 15chosen from
0, S, Nand NH, this radical, including the possible NH that it

X represents S, SO or SO,
15  Arepresents NH or S;
W represents a hydrogen atom or the COR radical in which R represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with a
phenyl, heteroaryl, NR3R4 or heterocycloalkyl radical, themselves

optionally substituted;

20 - an alkoxy radical optionally substituted with NR3R4, i.e. an O-(CH2)n-
NR3R4 radical; an O-phenyl radical or an O-(CHz),-pheny! radical, with
pheny! being optionally substituted and n representing an integer from
1to4;

- or the NR1R2 radical in which R1 and R2 are such that one of R1 and
25 R2 represents a hydrogen atom or an alkyl radicat and the other of R1

and R2 represents a cycloalkyl radical or an alkyl radical optionally



contains, being optionally substituted; with NR3R4 such that R3 and R4,
which may be identical or different, represent a hydrogen atom or an al kyl
radical, or else R3 and R4 form with the nitrogen atomto which they are
attached, a cyclic radical optionally 20 containing one or nore other

het eroatons chosen fromO, S, N and NH, this radical, including the
possible NH that it contains, being optionally substituted; the phenyl
radicals and also the cyclic radicals thHe#t RL and R2 or R3 and R4 can form

with the nitrogen atomtao which they are attached, defined above, being
optional |y substi BURBHUIGHT WitBnanerofhiter ERSlical$ s WHEs &Py MSmdRNticgeer 25

at ons, hydroxyl, , NB%& ( ' 2-
het er ocycl oal kyl ,aﬁﬂhgny ’n mmﬁ%@nﬁi@ﬁe?g@ggﬂf tfé;gﬁoggi%%ikgﬁgh
that, in the | attBR3RIdacadloptionhlsy alitkstiiytedgiremyt yadicalb kgt elsphehyandaiid
heteroaryl radicals are thensel ves optjonal substituted wth one.or, nore
radi cal s chosen f%otSWr H”JME%r'i"t&?%atgﬁhgot\N@‘CLi@ﬁ%ﬁf‘%?ﬁ?ﬁ@d@?ﬁyph%f@@?aiand
al koxy copt ai ni ng i RABreASRBE hetiiBatoMsaltosan drd @, 16, 2;
said pr o%cts of ?{’ﬁ&nﬁ"g‘;?f‘%"g@?ﬂ’é‘%ﬁ anry of th% pos(s)i bl e rSace_rri c, ’_ ’
enanti oneric and NizstBHetdiis oadicalcinchishing tHeopessiblamNH &iatdt eandaiaddbeingn
salts with m neral tandlorg ni'tct%fi ds or with m neral and organi c bases of
sai d products of %?MY& ??’H.“e 'subj ect of the present invention is thus

the products of fornula (1) as defined above in which , Ra and X have any
one of the valtidd3 ded Rdedvhich may be identical or different, representing a hydrogen

atom or an alkyl radical, a cycloalkyl radical, a heteroaryl radical or an
10 optionally substituted phenyl radical, or else R3 and R4 form, with the
nitrogen atom to fo which they are atiached, a cyclic radical optionally
containing one or more other heteroatoms chosen from O, S, N and NH, this

radical, including the possible NH that it contains, being optionally substituted;

all the heterocycloalkyl, heteroaryl and phenyl radicals defined above and

15 also the cyclic radicals that R1 and R2 or R3 and R4 can form with the
nitrogen atom to which they are attached, being optionally substituted with
one or more radicals chosen from halogen atoms, hydroxyl, oxo, atkoxy, NHa,
NHalk, N(alk), radicals and alkyl, cycloalkyl, CHy-heterocycloalkyl, CHa-
phenyl, CO-phenyl and S-heteroaryl radicals, such that, in the latter radicals,

20 the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals are themselves
optionally substituted with one or more radicals chosen from halogen atoms
and the radicals: hydroxyl, oxo, alkyl and alkoxy containing from 1 to 4 carbon
atoms, NHz, NHalk and N(aik)a,,

said products of formula (I) being in any of the possible racemic, enantiomeric
25 and diasterecisomeric isomer forms, and also the addition salts with mineral
and organic acids or with mineral and organic bases of said products of

formula (1).

Products of formula (1) as defined above or hereinafter in which ~— , Ra

and X have the values defined above or hereinafter and:



above or hereinafter, A represents NHor S; 10 Wrepresents a hydrogen atom
or the CORradical in which R represents: an al kyl radical optionally
substuituted with NR3R4; an al koxy radical optionally substituted
with NR3R4, i.e. an 0-(CH2)nNR3R4 radical, an O-phenyl radical or an

0- (CH2) n- phenyl radical, with phenyl being optionally substituted and n
representing an integer from1l to 2; 150or the NRLR2 radical, in which Rl
and R2 are such that one of Rl and R2 represents a hydrogen atom or an

al kyl radical and th er of Rl and R2 represents an al kyl radical
optionally st?brﬁpir?stﬁ“gfd ®TSNR3R4, or else RL and R2 form with the
nitrogen atomto which they are attached, a cyclic radical optionally

cont ai ni ng ol¢ represents ohytrogbe tésroatr @msalky sadical orotme(COR, ralicahih ®ANH, this
radi cal, including the possible NH that it contains, being optionally
subst it ut ed; "WISPREI#R4 such that R3 and R4, which may be identical or
different, represent a hydrogen atomor an alkyl radical, or else R3 and R4
form wth the nitarpglkn ratical bptiovsllg subbiiyted withGGdhedNR3Rycl i ¢ radi cal
optionally 25 containing one or nore other heteroatonms chosen fromO0, S, N
and NH, this radi J:yccfjéélﬁgwgéiﬁgi;the possible NH that it contains, being

optionally substituted, an'formwith the nitrogen atomto which they
are attached, defined above, being optionall ubst | ed w one or nore
radi cal s chosen fW'ﬁ&%@%‘ﬁcﬁk%%Q”ﬁlﬁycﬁuéﬁyﬁu,%lecgwtg@b%k@,'WR k -§n@n
N(al k) 2 radi ga d |VARgEE = hehe ¢\ 2~ I nyl
and S- het ero%@%ggqgg{ésr%dg%%rt%at ( ?j'i n tr@}'%c%i%i aﬁggi’]:%:ﬂaepgfz%cﬁgﬁal kyl ,
het er ocycl oabkgh,O4GHpyiphend! retiealpaitlpheadi baihg artientie sekétite=dogrd anal | y
substituted with one or Jpr e r.adi ggl %c_chosen from hal ogen atons and the

§

radi cal s:  hy@PERSENUNG| 30 integey figm ontaining from1 to 4 carbon atons,

NI -12, NHal k and N(al k) 2; said products of formula (1) being in any of the
possi bl ellr acemi c, - ent N&itdR2 cadidd, andhitihaBt eareb RRoamer siech atenef of R, and

i oSS A N A RS T
and the other of R1 and R2 represents an alkyl radical optionally substituted
with NR3R4, or else R1 and R2 form with the nitrogen atom to which they are
attached, a cyclic radical optionally containing one or more other heteroatoms
15 chosen from O, S, N and NH, this radical, including the possible NH that it

contains, being optionally substituted;

with NR3R4 such that R3 and R4, which may be identical or different,
represent a hydrogen atom or an alkyl radical, or else R3 and R4 form, with
the nitrogen atom to which they are attached, a cyclic radical optionally
20 containing one or more other heteroatoms chosen from O, S, N and NH, this

radical, including the possible NH that it contains, being optionally substituted,;

the phenyl radicals and also the cyclic radicals that R1 and R2 or R3 and R4
can form with the nitrogen atom to which they are attached, defined above,
being optionally substituted with one or more radicals chosen from halogen
25 atoms, hydroxyl, alkoxy, NH;, NHalk and N{alk), radicals and alkyl, CH,-
heterocycloalkyl, CHx-phenyl, CO-phenyl and S-heteroaryl radicals, such that,
in the latter radicals, the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals
are themselves optionally substituted with one or more radicals chosen from

halogen atoms and the radicals: hydroxyl, alkyl and alkoxy containing from 1



A subject of the present invention is thus the products of formula (1) as

defined above in which =, X, A and Whave the neanings indicated 15above
or hereinafter, Ra represents a hydrogen atomor else a chlorine atom or
else the radical: wth Rb representing a hal ogen atomor an S-heteroaryl

radi cal optionally substituted with a radical chosen from hal ogen atons and
the radicals: 20hydroxyl, alkyl and al koxy containing from1l to 4 carbon
atoms, NH2, NHal k and N(al k)2, said prodéicts of fornula (1) being in any of

the possible racenmc, enantioneric and di gst_ er eoi soneric isoner forns, and
al so the addiot4 6arbeg|atemg; NilzniNRgtaan@hals2gani ¢ acids or with mineral and
organi ¢ bases of said products of 25forrmula (1). In the products of fornula

(1) and :n }3 ttﬁd]tpﬁd@udlﬁbﬁolmmﬂa)m geihgl inlzm&rufhigalpnlnsiblyel race?nlf[y,!enaptiowlﬁp

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,. isgpentyl,
hexyl, isoheXd dERErEPSEEMESiSt IFPMESdRRMS, %%SO&K@ 8&@8&9%%{6 With RER a1 5o
the linear o r ] | oai t fr Kk i

cont ai ni ng fér%%qa%ﬂega@%ft?tén\gglﬁo%r%gﬂgéﬁ%rdﬁ%@ret ?%%Saﬁ ;,'éa I?y ‘%rt%doifcal S

contai ni rig ffoomula o 4 carbon atons of the above list are preferred; - the
term "al koxy radical"” denotes |inear and, where appropriate, branched

et hoxy, et gk BHOROKY o QRO 191%ALs HECHBARLS Of BRIBATY aBut OXY,

pent oxy or hexoxy radic so the Tinear or branched positiona

| SOmers t her i Pl RLYin LA AES-CORLAUR RhdVeORylohe of 1@y ERBs AefBdof the

above |i st
above or hereinafter,

A represents NH or S;
10 W represents a hydrogen atom or the COR radical in which R represents:
an alkyl radical optionally substuituted with NR3R4;

an alkoxy radical optionally substituted with NR3R4, i.e. an O-(CHa),-
NR3R4 radical, an O-phenyl radical or an O-(CHgz):,-phenyl radical, with
phenyl being optionally substituted and n representing an integer from 1 to 2,

15 or the NR1R2 radical, in which R1 and R2 are such that one of R1 and
R2 represents a hydrogen atom or an alky! radical and the other of R1 and R2
represents an alkyl radical optionally substituted with NR3R4, or else R1 and
R2 form, with the nitrogen atom to which they are attached, a cyclic radical
optionally containing one or more other heteroatoms chosen from O, S, N and

20 NH, this radical, including the possible NH that it contains, being optionally
substituted;

with NR3R4 such that R3 and R4, which may be identical or different,
represent a hydrogen atom or an alkyl radical, or else R3 and R4 form, with
the nitrogen atom to which they are attached, a cyclic radical optionally
25  containing one or more other heteroatoms chosen from O, S, N and NH, this
radical, including the possible NH that it contains, being optionally substituted;

the phenyl radicals and also the cyclic radicals that R1 and R2 or R3 and R4



10are preferred; - the term "hal ogen atont denotes chlorine, brom ne,

i odine or fluorine atons, and preferably the chlorine, bromne or fluorine
atom - the term"cycloal kyl radical" denotes a saturated carbocyclic

radi cal containing 3 to 10 carbon atons and thus denotes in particul ar

cycl opropyl, 15cyclobutyl, cyclopentyl and cycl ohexyl radicals, and nost
particularly cycl opropyl, cyclopentyl and cycl ohexyl radicals; - the term

"het erocycl oal kyl radical" thus denotes & nonocyclic or bicyclic

carbocyclic radical containing from3 to 10 nenbers, interrupted with one
or more het ef@atiens wWiihinehniragen @tormeat whish they @ire rasteshed, deiteshabevwm

20 , de of
ot phol i nyl | e SHBReE! PITR e Bl e JBticsl S EnSIFTRb R bHBgFRay)
honopi per azi aims, der@kyldlanwb( NH g adiahikdang | N(ail)s az@dcal@l and , alkyl, CHo-
tetrahydrofuryl, tetr ah)(dr ot h| enyI hexahydr op%_r an, oxodi hydr opyr i dazi nyl
or el se oxet aef@roc‘ry&ma@an LHpphenHes- P%@F‘)&élnéi @ﬁ@o@fr}/{ rasticals ysushobet t ut ed;

25- the tfr”ﬁth@riéf er pﬂalshfﬁ AR rﬁéterg h%Ee b@ﬁ'gclg%gals

unsat urated or uhsat ur spect eI y car ocyc
het erocycl i caneamemd%vasomtmnlaimgubstlmtai witR cnmnfmemre whdichisnahpsentfranal |y

contain a e heterocyclic r l's c talnl one or m)re
heteroatom%@aﬁgﬁ%%sl‘%‘g tH%ﬁ?§@§|S g'ry depyrt éar”éV cqq ncqrp fing rﬂ”’b S
with N wherg 4 9-aRRIORS RHS, NABIK 208 >@(,Mszubstl tuted; - the term"ar yl

radi cal " thus denotes nonocyClic or bic ¢ radicals containing 6 to 12

menbers, such or e nap h phen i nde

(uoreny! - arapidrreie &) Rl ¢PSMbib 20954 phpsibByapyals 1Snagtamaric

napht hylyor adhplifastétBgisBMRNicTBS PP RS Wil Ao tths a@l'ﬂﬁiﬂﬁﬁ' sél@d\!rvﬁﬁ"mmbfrai may be
noted that a carbocyclic radical containing a -C(0) nmber is, for exanple,
t he tetral orend adjanit acids or with mineral and organic bqses of said products of

formula (I).

A subject of the present invention is thus the products of formula (I} as

defined above in which —— , X, A and W have the meanings indicated
15 above or hereinafter, Ra represents a hydrogen atom or else a ¢hlorine atom

or eise the radical:

s

Rb

with Rb representing a halogen atom or an S-heteroaryl radical optionally
substituted with a radical chosen from halogen atoms and the radicals:

20 hydroxyl, alkyl and alkoxy containing from 1 to 4 carbon atoms, NH», NHalk
and N(alk)s,

said products of formula (1) being in any of the possible racemic, enantiomeric

and diastereoisomeric isomer forms, and also the addition salts with mineral

and organic acids or with mineral and organic bases of said products of
25 formula (1).

In the products of formula (1) and in the text hereinbelow:

- the term “alkyl {or Alk) radical” denotes linear and, where appropriate,



- the term"heteroaryl radical" thus denotes nonocyclic or bicyclic

radi cals containing 5 to 12 nenbers: nonocyclic heteroaryl radicals, for

i nstance the 10 radicals: thienyl such as 2-thienyl and 3-thienyl, furyl

such as 2-fury! or 3-furyl, pyrannyl, pyrrolyl, pyrrolinyl, pyrazolinyl,

i mdazolyl, pyrazolyl, pyridyl such as 2-pyridyl, 3-pyridyl and 4-pyridyl,
pyrazinyl, pyrimdinyl, pyridazinyl, oxazolyl, thiazolyl, isothiazolyl,

di azolyl, thiadiazolyl, thiatriazolyl, ol%diazolyl, isoxazolyl such as 3-

4-i I | ol yl '
o ) SOt SR, B0k BRIAZ B Ty BB S et rore
particul arly peheylr adipeatys, hémle%ﬂhe&?lp%n@lsa%ot heplryyl oy r?uﬁynlwldecwryl
such as 2-furyl, pyrrolyl, pyrrolin razolin i m dazol'yl, pyrazolyl,
oxazol yl , |s6@<€a(z‘@l|syand Hse d 5@ hq@ﬁr.ccra hedtmémaéds@raw Beeregt-oplkybnal | y
bstituted, I I . i | s:
Egnio!t h:JeﬁyI és)ddg%fg é@gﬁr@(g@hﬁnm&g%%ﬁﬁon ggé]ngéggaioil% © %mrgﬁ%t&aﬂ®ﬂ,

i ndol yl, #zaradlodlylcontaiciag &loyh 1 tpurdargbn atdrhs @ﬂﬂm’&itﬁi@ibslt are preferred:;
tet rahydr oi ndazol yI tetra hyd rocycl opent a pyrazolyl |,

25di hydrof uro yi 1Az y rol o-
pyrazolyl, tet EB{ opélkgﬁg{)@q'géz{[old ﬁB{ tra‘%ﬁaé op‘)yrlécfe %’3{/?%@%? %ft)é)'%.'
oxodi hydr opymedhmbqu‘taaxy wropaky, |Bhpt$ﬁ)oﬁ<§1,dln¢@ér$ seebimdrropdr @nigdryybutoxy,

substi tut ed. exanpl es f het er | or bi cycl ic radicals, nmention may
nore parti cuP‘aMOWQé hexasy ‘fﬁ? F‘HF' Y Waar @i ra'b‘ihﬁdc@%ﬂ't‘o'@iﬁqmﬁﬂsyl

i ndazol yl or nnre
substi t uent stwﬁ?i%'wxy$%ﬂ'@g%°@dr§an?ﬁ%ff oL B0 B of i B0 Rt e

The car bidky| areaplieferréd;) of the products of formula (1) may be sallfled or
esterified wth the various groups known to those skilled in the art, anong

whi ch menti Of‘tH@%rmf“ﬁélo%éﬁrE??ﬁ” dBR fé%%kﬂ‘inel %rom?d@rtﬂjiﬁé"%r ﬁad)llllﬁé% (ShUm of

conpounds, mneral baseS suc or exanpl'e, an équivalent o
pot assi um o2nd preiewably e @'ﬂd}@&;rhrominemrgﬂmmmtom of ammoni um or organic
bases such as, for exanple, nethylam ne, propylamne, trinethylam ne,

di et hyl am ne, thel eirity | @QtBSkyN r%ﬁbﬁehﬁrb@sh%ncﬁa@u%fgd carb%cycllc ?dical

tri s( hydroxynet hyl ) am nonet hane, et hanol am ne, pyridine I ne
di cycl ohexylcafitaigingrdriphtd] ca@onb@hozrw andl rtbus peootEsnie, parysw!aepydongpWe

i cal 85 or PR, SUGRIA i FORT i, SR PsEnpraany *

et hoxycar basylapropyl, cyclopentyl and cyclohexyl radicals;

- the term “heterocycloalkyl radical” thus denotes a monocyclic or bicyclic
carbocyclic radical containing from 3 to 10 members, interrupted with one or
more heteroatoms, which may be identical or different, chosen from oxygen,
20 nitrogen or sulphur atoms: mention may, for example, be made of
morpholinyl, thiomorpholinyl, aziridyl, azetidyl, piperazinyl, piperidyf,
homopiperazinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, tetrahydrofuryl,
tetrahydrothienyl, hexahydropyran, oxodihydropyridazinyl or else oxetanyt

radicals, all these radicals being optionally substituted;

25 - the terms “aryl” and *heteroaryl” denote monocyclic or bicyclic, unsaturated
or partially unsaturated, respectively carbocyclic and heterocyclic radicals
containing at most 12 members, which may optionally contain a ~C(O)
member, the heterocyclic radicals containing one or more heteroatoms, which

may be identical or different, chosen from O, N or S with N, where



et hoxycarbonyl, tert-butoxycarbonyl or benzyl oxycarbonyl, these al kyl

radi cal s 15 possibly being substituted with radicals chosen, for exanple,
from hal ogen atons, and hydroxyl, al koxy, acyl, acyl oxy, alkylthio, am no
or aryl radicals, such as for instance in chloronethyl, hydroxypropyl,

met hoxynmet hyl , propi onyl oxynet hyl , net hylt hi onet hyl, di net hyl am noet hyl,
benzyl or phenethyl groups. 20The addition salts with mneral or organic
acids of the products of formula (1) mayl? for exanple, be the salts forned
wi th hydrochloric acid, .hydrobrom ¢ acid, hydroiodic acid, nitric acid,

sul phuric ac?@PrOBHBE@pIQBF'P'&alﬁ(ﬁL@S 'M%Su onic acid, acetic acid,
trifluoroacetic acid, formc acid, benzoic acid, nmaleic acid, fumaric acid,

succi ni ¢ acid,thtatdrat i ‘@raciradicall tm'us a!ehdtesoxad)rhm:yabd: dor Zﬁ@cﬁoxmdicaiaci d,
aspartic acid, ascorhic aC|d al kyl mronosul phoni ¢ aci sych as, fﬁ

exanpl e, et FRHBBINSD KordPc 18cmem rﬁarﬁé‘scg'l pRonPt %ﬁrﬁpﬁr Fg}eﬁ'ﬁgnﬁi‘e %‘ani c
acid, alkyl %ﬁHémomg%ggF‘ﬂﬂ PQH@%T‘I’EI’T!‘Q&?%?‘Q@IE s, AR RegH éﬂ;él")pﬁﬁ@lllyq aci d

or alpha bet a- et hahe acid, ary nosu phonlc acl such
benzenesul phamd capbihy! eatﬂcasyianhi swkp hoorec p8liguladly. thedhenyl radicalt ltrm;aybe

recalledth S 0 merismcan be defined in its sense as

i someri sm of %&Fﬁﬁg tlj'@?h%v?q{ Of¥RC s '?W@mét? Qi %o&?@ag‘e fehe% hari ous
groups of V\m,@}n@@et@r fAResk fidiéarently in space, such as in particular in
nonosubsti t ut ed cyc ohexanes, the substituent of which can be in 5 the

axi al or equa 05| ti on d.t I ouUsS possibl.e rotati .

conf or nat i onsh@f %eerf’ha v%‘p ﬂ" aﬁ(}%lie @HBP%GJ'%% ’%‘f’“c "Rdicals

st er eoi SOMerdcHBIRIESS S0 1@Un¢lehﬂ)etré‘fern€h5tf;ﬁﬂ|@met§r@@?yl ahdrekangERsansethe
substituents attached either on doubl e bonds or on rings, which is comonly

known aslOgeordicals: dhienglavshi amz-dhieay and Zijenyofusyli sieh aﬁr%fl{félrfhﬁ J-furyl,

thorefore r dbaeduiie B pEoRlo Bkal T Bds &l Byl onb BRRGEbuaF BSS, CO1
that, on the- pﬂ@djl gzynB?lzl and 482yt [f)yﬂazrlhw tgyribiigingi, toyddeninall @xeazolylvhi ch
they are attac n the other and R4 can for Wlthth

ni trogen at 6ﬁ19€@|%$%th'5"czﬁ% cHaeolyh f@%‘ﬁ@@olﬂ @"QBHZQWéIqX?d'an UB3700 e d
wih one of JRheafafll 672Ise0058M, HAEhIORE ytlbf} L8I91 SpniBR I8y (88 1+ or

possi bl e substituen 0 rocyc ¢tals, i.e’ one or nore
r adi cal 95chasdifiedr aHnthaﬂ;@gedlcalsobemghtyphm)qHy s@ahtutadi,kemngNMB;chNhMre and

Sy e o B BT e
latter 20 Airgal $ rrbgﬁbst)}?b’dllngge\tﬂ%’%ﬂlﬁgpal infiaBnAl BYblyl adixaabigl, ar e

t hensel ves opt| onal Itut or nore ‘radicals chosen rom
hal ogen at onsoxazdiv, hpymdiyil paridazihyldrtbrye , radica)s &ieing cmﬁdnallyk@mpstﬂumcm ni ng

f dicals th
onthe one  IASETCRETRE Ho 19,0t 0SBt HEe Sk Ainaly it oiem PR (hey
are attaghedg. Bé'ﬁ'zotﬁ%nkhe Béﬁﬁthﬁéﬂ@l t RRindRA, andodiine/n f@liH?d%cﬁthnblPB

nitrogen atomto whic are attached are in particul ar optiona
subst i t ut ed guindionde or t&#ffm@n&%,adl cademeniyich mdgngefurdent i d%@benzo&wr erent,

G- pheny! . BEPERRFOER, " praRyF et , ey vRREBBIEMY
benzimidazolyl, benzoxazolyl, thionaphthyl, indolyl, azaindolyl, indazolyl,
purinyl, thienopyrazolyl, tetrahydroindazolyl, tetrahydrocyclopentapyrazolyl,

25  dihydrofuropyrazolyl, tetrahydropyrrolopyrazolyi, oxotetrahydropyrrolo-
pyrazolyl, tetrahydropyranopyrazolyl,  tetrahydropyridinopyrazolyl or
oxodihydropyridinopyrazolyl, all these radicals being optionally substituted.

As examples of heteroaryl or bicyclic radicals, mention may more particularly
be made of pyrimidinyl, pyridyl, pyrrolyl, azaindolyl, indazolyl or pyrazolyl

30 radicals, optionally substituted with one or more substituents, which may be



30al kyl, pyrrolidinyl and phenyl radicals are thenselves optionally
substituted with one or nore radicals, which may be identical or different,
chosen from 22 hal ogen atons and al kyl, hydroxyl, oxo and al koxy radi cal s.
The heterocycl oal kyl radicals as defined above represent in particular
azepanyl, norpholinyl, pyrrolidinyl, piperidyl, and piperazinyl radicals,

t hensel ves optionally substituted, as defined above or hereinafter. 5 Wen
NR1LR2 or NR3R4 forms a ring as defined afbve, such an amno ring may be
chosen in particular frompyrrolidinyl, pyrazolidinyl, pyrazolinyl,

pi peridyl, alepitiagior dt%@rgﬁgﬁsnad!éates.wazi nyl radicals, these radicals

bei ng thenselves optionally substituted as indicated above or hereinafter:
for exanple, Tﬁbttfbfﬁﬁﬁylofadrﬁﬁls&) rgdireaproduskd o famiulfae(n) daay imalsatfied or
different, 10 chosen from hal ogen atons and al kyl ¥droxy| al koxy, phenyl
and CH2- phe@§terifisdivil #1e vABOWs Byauns: kpmm o TF’@%FP skiledyaithg amkeamenges

optionally Sﬁh%ﬁl% ﬁﬁéjrw ﬁ‘la&hfo?'b(%aﬁ{éalweem%a O(Fal S, which may be identical or
0

di fferent, sen rom nd al'ky1, hydroxyl and al koxy
radi cal s. The NRLR2 or NR3R4 ring may nore particularly be chosen fromthe
radi cal s 515 p§Posgi fbﬁrﬁﬂhflcmrbwﬂPQWQﬁ)tmlﬁﬁéﬂIR?*S%l?é’thaﬁ’&I’%Q%P@néﬂor t wo

al kyl radic t t strogen
atomwi th aﬁé@f %IFH{ Bﬁgé(%ﬁ“% Bﬁgltra'sgg@ pcﬁ hﬁy t‘gfj?%:’gﬁm?t frn g@ﬂgopﬁ onal |y
substituted a\nnhlrormma awr rrongenicadba@éss sudh chsnaforbeexaﬂmme; caietlmylanmrief erent,
chosen from hal ogen atons and al k

subj ect of tHePylRENRR: NFARYREHNE s ?j'ﬁ%/dié% nlgu?gr?etﬁwkox'%‘/%df}gt’\gg eﬁhdgrml a
(1) in whi Chetﬁaﬁ@%rn‘ﬁﬁéntt?lsglwdré%étgg%ﬁﬂ tﬁalﬁ éhéﬁ@!aW@' "l:%/rlfim*(]‘y)es

fromall the val ues defined’for "t he radi cal s ove or below 'sa
pr oduct stGof piooling, adey):Idirmxmlgrmlne,anynoq:fhoﬁme, poswytEmineacprmice] neendysiieoner i ¢

and di ast er eoi soner.,i.c and. al so the addition salts with
m neral and YOGUREJ @.%05& %\Eﬁnﬁﬂ UCRAEal and or ganic bases of said

products of formula (l1). A subject of the present invention is in
particul ar t-heapromgucthe oestedifinaticn (Byimmumﬂs,cha!kyk epadicaint Jos, fomming

substituents X .and, W bei n osen from thev | ues _defined for these
radi cal s abo@)g %’r?@r%]yé)w QQHPg %’Hﬁct S0f Brr’rﬁ’fac{nf’e) b xiyﬁari)wyf t he

possi bl e ra@ﬁbﬁyceﬁrmml@ﬁ%ut@x@mb&hﬁ%&%ﬂ@ylaﬁy@rb@n |2heks @A rddieas, and
al so the addition salts wth mneral "and organic acids or wth mneral and

or gani ¢ 1Basdssfbly dieing sobsiivtedowithgedisals chpsen, fop£xempig.airomt haiogeasent

'([“e’l)e“f)'ro?l L)eétS‘Fn%s ahd AyMoRiCAHGS, 8tyif QEMULR dik)ittfi8! AFRRPBALAT LidH, mu! 2
such as for instance in chloromethyl, hydroxypropyl, methoxymethyi,
propionyloxymethyl, methylthiomethyl, dimethylaminoethyl, benzyl or

phenethyl groups.

20 The addition salts with mineral or organic acids of the products of
formula (1) may, for example, be the salis formed with hydrochloric acid,
hydrobromic acid, hydroiodic acid, nitric acid, sulphuric acid, phosphoric acid,
propionic acid, acetic acid, trifluoroacetic acid, formic acid, benzoic acid,
maleic acid, fumaric acid, succinic acid, tartaric acid, citric acid, oxalic acid,

25  glyoxylic acid, aspartic acid, ascorbic acid, alkylmonosulphonic acids such as,
for example, methanesulphonic acid, ethanesulphonic acid or
propanesulphonic acid, alkyldisulphonic acids such as, for example,
methanedisulphonic acid or  alpha,beta-ethanedisulphonic acid,
arylmonosulphonic acids such as benzenesulphonic acid and aryldisulphonic

30 acids.



Ra Ra in which , Ra and Ware chosen fromall the meanings indicated

and al so the

above or hereinafter, said products of forrmula (la) and (I b) being in any

of the possible racem c, enantioneric and di astereoi soneric isonmer fornms,
addition salts 15with mineral and organic acids or with

m neral and organi c bases of said products of fornmulae (la) and (I b). The

present invention therefore relates in particular to the products of

formula (1) as defined above or hereinafi®r in which - --- represents a
corresponding to the products of formula (1'): 24 Ra the

si ngl e bond,

substituents Ra, X MAYabriTegalied brbsterepisemesism cae bﬁaéﬁfiﬂ@% in digi lroedd
%éﬂgé 6" the S8 RERBILoin@uddR AMlidg te Lafe! &L dutafBinRliad,ne

above or her

possi bl e racem

10

15

20

25

30

but the various groups of which are arranged differently in space, such as in
particular in monosubstituted cyclohexanes, the substituent of which can be in
the axial or equatorial position, and the various possible rotational
conformations of ethane derivatives. However, another type of
sterecisomerism exists, due to the different spatial arrangements of
substituents attached either on double bonds or on rings, which is commonly
known as geomeilrical isomerism or cis-trans isomerism. The term
sterecisomers is used in the present application in its broadest sense and

therefore relates to all the compounds indicated above.

The cyclic radicals that, on the one hand, R1 and RZ can form with the
nitrogen atom io which they are attached and, on the other hand, R3 and R4
can form with the nitrogen atom to which they are attached are optionally
substituted with one or more radicals chosen from those indicated above for
the possible substituents of the heterocycloalky! radicals, i.e. one or more
radicals chosen from halogen atoms, hydroxyl, oxo, alkoxy, NHp; NHalk and
N(alk), radicals, and alkyl, heterocycloalkyl, CHy-heterocycloalky!l, phenyl,
CHa-phenyl, heteroaryl and CO-phenyi radicals, such that, in these latter
radicals, the alkyl, heterocycloalkyl and phenyl radicals are themselves
optionally substituted with one or more radicals chosen from halogen atoms
and the radicals: hydroxyl, oxo, alkyl and alkoxy containing from 1 to 4 carbon

atoms, NHy; NHalk and N(alk)s..

The cyclic radicals that, on the one hand, R1 and R2 can form with the
nitrogen atom to which they are attached and, on the other hand, that R3 and
R4 can form with the nitrogen atom to which they are attached, are in
particular optionally substituted with one or more radicals, which may be
identical or different, chosen from halogen atoms and alkyl, hydroxyl, atkoxy,
CHg-pyrrolidinyl, CHo-phenyl, heteroaryl and phenyl radicals, in which the
alkyl, pyrrolidinyl and phenyl radicals are themselves optionally substituted
with one or more radicals, which may be identical or different, chosen from



5 enantioneric and di astereoi soneric isonmer fornms, and al so the addition
salts with mneral and organic acids or wwith m neral and organi c bases of
said products of formula (1'). The present invention therefore relates in
particular to the products of formula (I') as defined above or
hereinafter in which ---- represents a doubl e bond, 10corresponding to the
products of formula (1"): Ra in which the substituents Ra, X, A and Ware
chosen fromall the neanings indicated alibve or hereinafter, 15said
products of formula (1") being in any of the possible racem c, enantioneric
and diasterebagﬁﬁﬁﬁﬂ@ﬁﬁéﬁﬁbﬁkyoﬁﬂ#?xﬂn@mhﬁgéaﬁﬁ%Ydﬁ@??&on salts with

m neral and organic acids or wwth m neral and organi c bases of said

products of fraemhkeeerbbydioalkylS radicalesaendefged catidve pepdisens inf phafomdra
(la"): Ra 5 in which Ra and Ware chosen fromall the neanjngs indicated

above or her 87fRAMr , Meshplipylodatralidinyl opipgridyl | apdbdiipgrariyanipdizals.ne
possi bl e I'aCEifiselfaPBhHERY'sEb8fitled, 83'dRARBY 2BBFE 'cF nbRdR&er OF M. and al so

the addition sa
5 When NR1R2 or NR3R4 forms a ring as defined above, such an amino ring
may be chosen in particular from pyrrolidinyl, pyrazolidinyl, pyrazolinyl,
piperidyl, azepinyl, morpholino or piperazinyl radicals, these radicals being
themselves optionally substituted as indicated above or hereinafter: for
. example, with one or more radicals, which may be identical or different,
10 chosen from halogen atoms and alkyl, hydroxyl, alkoxy, phenyl and CH,-
phenyl radicals, the alkyl or phenyl radicals being themselves optionally
substituted with one or more radicals, which may be identical or different,

chosen from halogen atoms and alkyl, hydroxyl and alkoxy radicals.

The NR1R2 or NR3R4 ring may more particularly be chosen from the radicals
15 pyrrolidinyi, morpholino optionally substituted with one or two alkyl radicals or
piperazinyl optionally substituted on the second nitrogen atom with an alkyl,
phenyl and/or CHy-phenyl radical, themselves optionally substituted with ane
or more radicals, which may be identical or different, chosen from halogen

atoms and alkyi, hydroxyl and alkoxy radicals.

20 A subject of the present invention is in particular the products of formula (1) in
which A represents NH, the substituents Ra, X and W being chosen from all
the values defined for these radicals above or below, said products of formula
(1) being in any of the possible racemic, enantiomeric and diasterecisomeric
isomer forms, and also the addition salts with mineral and organic acids or

25  with mineral and organic bases of said products of formula (1).

A subject of the present invention is in particular the products of formula (I} in
which A represents S, the substituents Ra, X and W being chosen from all the
values defined for these radicals above and below, said products of formula

(1) being in any of the possible racemic, enantiomeric and diastereoisomeric



wi th m neral and organic acids or wwth mneral and organi c bases of said
10products of formula (I'a). The present invention therefore relates in
particular to the products of fornmula (la) as defined above or hereinafter
in which ---- represents a double bond, corresponding to the products of
formula (la): 15Ra in which Ra and Ware chosen fromall the neanings
i ndi cat ed above or hereinafter, said products of fornula (I1"a) being in any
of the possible racem c, 20 enantioneri @3zand di ast ereoi sonmeric isomner
forms, and also the addition salts with mneral and organic acids or with
mneral and gog@niformssawd alscsthedaddorpsatisiotith ofindral auda)rgaﬁia)acidmer
present invention therefore rel ates artlc Ia to hﬁ products of
formul a (I b)Wii nyaeianapd QB%@/ECQ?S%P%e?@ig I represents a
si ngl e bond, corresponding to the products of for rrul a (l'b

In particular, the present invention relates to the products of formula (h

corresponding to formula (la) or (Ib):

(la)

S s. H
\©i }—N\
. N W (b

10

in which = , Ra and W are chosen from all the meanings indicated above

or hereinafter,

said products of formula (la) and (Ib) being in any of the possible racemic,

enantiomeric and diastereoisomeric isomer forms, and also the addition salts
15  with mineral and organic acids or with mineral and organic bases of said

products of formulae (ia) and (Ib).

The present invention therefore relates in particular to the products of formula

(1) as defined above or hereinafter in which —— represents a single bond,

corresponding to the products of formula (I'):

20



Ra in which Ra and Ware chosen fromall the nmeanings indicated above or
hereinafter, said products of fornula (I1'b) being in any of the possible
racem c, 10 enantioneric and di astereoi soneric isomer forms, and al so the
addition salts with m neral and organic acids or with m neral and organi c
bases of said products of fornula (1'b). The present invention therefore

relates in particular to the products of formula (I b) as defined above
or hereinafter in which ---- represents a double bond, 15corresponding to
the products of fornmula (1"b): Ra 24 in which Ra and Ware chosen from

all the neanings indicated above or 20hereinafter, 27 wth mneral and

organi ¢ aci ds N'\ ' peral A orbanlc bases of sai d products of fornula
(1"b). When, Nn?ﬁ‘eft @

Ia(I) Ra represents the radical:
5Rb is in part ar ) -pos\ltlon When Rb defined above represents
a hal ogen ato RbNr epresents parWl cul ar fI uori ne.

/
Ra

the substituents Ra, X, A and W are chosen from all the meanings indicated

above or hereinafter,

said products of formula (I') being in any of the possible racemic,
5 enantiomeric and diastereoisomeric isomer forms, and also the addition salts
with mineral and organic acids or with mineral and organic bases of said

products of formula (I').

The present invention therefore relates in particular to the products of formula

(1) as defined above or hereinafter in which —— represents a double bond,

10 corresponding to the products of formula (I”):

N/ ()
Ra

in which the substituents Ra, X, A and W are chosen from all the meanings

indicated above or hereinafter,

15 said products of formula (I”) being in any of the possible racemic,
enantiomeric and diasterecisomeric isomer forms, and also the addition salts
with mineral and organic acids or with mineral and organic bases of said

products of formula (I”).

The present invention therefore relates in particular to the products of formula

20  (la) as defined above or hereinafter in which —  represents a single bond,



A subject of the present invention is nost particularly the products of
formula (1) as defined above, corresponding to the follow ng fornul ae: 10-
met hyl

(64[6-(4-fluorophenyO[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl i sul phany1l}-

1, 3- benzot hi azol - 2- yCcar bamat e -

64[ 6- (4-fl uorophenyO[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl j sul phanyl1l-1, 3-
benzot hi azol - 2- am ne - et hyl 25

(64[ 6-(4-fluorophenyi)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl]sul phany1}-
151H benzi m gg#edpchditg oAhb @cts of formula (I1a’):

1-(64[6-(4- quorophenyl)[l 4] triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phanyll- 1Hb
enzi m dazol - 2-y1) - 3- ( 2- nDrpholln 4-yl et hypurea -

6-{[ 6- (4-fluorophenyO[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl11- 1Hbenz
i m dazol - 2- am ne 20-
1-(2- nnrpholqu4 et hyl) -
1)- 1, 3- benzngT zol |
1- (64[6-(4-fl phe rlazolo[4 3- bl pyri dazi n-3-ylisul phanyl1-1, 3
- benzot hi azo} - 2- -(2- nDrp I|n Iethypurea -

1-{2-[ (2R, 69) " dlnethylnnrpholln gethyll-3 (64[ 6- (4-fl uorophenyl) -
25[1, 2

, 4] triazol o[ 4, 3- bjpyrlda2|n 3-yl ]sul phanyl} -1, 3- benzot hi azol - 2-yQurea 28
(6 {[6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3- b]pyrlda2|n 3-yl]sul phanyl1l-1, 3-
benzot hi azol - 2- yOcar banat e of 2- nmor phol i n-4-yl et hyl

1- (SAL S - T RURERANRBVIM 2] Lonatplahd o BEaHRGk K P ubeDary ) - 1.

N-(6-{[6-(4- rf;d;ngq‘najﬂ@h,enyl )[1,2,4]triazol o[ 4, 3-b] pyridazi n-3-yl i sul phany11-1,
3- benzot hi azol - 2-y1) - 4- nor phol i n- 4-yl but anam de

said products of formula (I'a) being in any of the possible racemic,

@46 (,_[1 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl sul phany

enantiomeric and diasterecisomeric isomer forms, and also the addition salts
with mineral and organic acids or with mineral and organic bases of said

10  products of formula (I'a).

The present invention therefore relates in particular to the products of formula

(1a) as defined above or hereinafter in which —— represents a double bond,

corresponding fo the products of formula (I"a):

H
Ny -5 N H
e, 7/
UL
\N N W
\ / (!ua)
15 Ra

in which Ra and W are chosen from all the meanings indicated above or

hereinafier,

said products of formula (I”a) being in any of the possible racemic,
20  enantiomeric and diastereoisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said



142- (di et hyl am no) et hy1] - 3- (64[ 6- (44l uor ophenyl )[1, 2, 41tri azol o[ 4, 3-

b] pyri dazi n- 3-yl i sul phanyl}-1, 3- benzot hi azol - 2- yQur ea
1-{6-[(6-nethoxy[1, 2,4]triazol o] 4, 3-b] pyri dazi n-3-yGsul phanyl | -1, 3-
10benzot hi azol - 2-y1} - 3[ 2- (nor phol i n-4-ypet hyl J urea

N46- ({6-[ (2-nmet hoxyet hyDam no] [ 1, 2, 4] triazol o[ 4, 3- 131pyri dazi n- 3-

yl | sul phanyl) -1, 3-benzot hi azol - 2-yl ] acet am de -
6-{[6-(4-fluorophenyl)[1,2,4]triazol o[ 4,.3 b] pyri dazi n-3-yl]sul phanyl | - N42-
(mor phol i n-4-ypet hyl ]-1, 3-benzot hi azol - 2-am ne 15- phenyl

64[ 6- (4-f uoll_f,@j@ilagfgycl)f)fgﬁfnu@ (#BY.ri azol o[ 4, 3- b] pyri dazi n-3-yli sul phany1}-
1, 3-benzot hi azol - yOcar bamate

L- (6 [(6- et oy, 211 zok%rﬁprg%g,gr%@ﬁg Ifadavlo P RBa0KK ot o

benzot hi azol

201, 3- éﬁa?éﬁ‘ﬁéﬁ%pe&r‘?@ﬁ%goéaf Cub iR iy 2obl P dezi-SsngRb e |-

NA6- ({6-[ (2- &g Airiyo)tAETp m@ddcls%ffﬂrﬁfw@w)o[4 3- b] pyri dazi n- 3-
yl | sul phanyl) -1, 3- benZot hi azol 2-yl ] cycl opr opanecar boxam de -

1- (64[ 6- (4-fluorophenyl)[1, 2,41triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany11-1
, 3- benzot hi azol -2-yl) - 342- (4 oxi donor phol i n-4-ypet hyl Jurea 25-

6{[6(1 met hyl - 1k pyra zoI PI1 2, 4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl i sul phany1g* 1\ - be % 2 amne 29

1(64[6(4f| 4 1hydro[ 1,2, 4] triazol o[ 4, 3-b] pyri dazi n- 3-
yl i sul phanyl} SNben ot hll%lzol -yl) 42- (nor phol i n- 4- Aet hyl Jurea -

oxet an- 2-yl e (64[ 6- (4-fl uorophen (yliﬁlll, 2,41triazol o[ 4, 3-b] pyri dazi n- 3-
yl ] sul phany11- 1 3*denzot hi azol - 2- yCcar bamat e

in which Ra and W are chosen from all the meanings indicated above or

hereinafter,

said products of formula (I'b) being in any of the possible racemic,
10  enantiomeric and diastereoisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said

products of formula (I'b).

The present invention therefore relates in particular to the products of formula

(Ib) as defined above or hereinafter in which — represents a double bond,

15 corresponding to the products of formula (I"b):

N (I"b)

in which Ra and W are chosen from all the meanings indicated above or

20  hereinafter,

said products of formula (I”b) being in any of the possible racemic,

enantiomeric and diastereoisomeric isomer forms, and also the addition salts



5- N-{6-[(6-nmethoxy[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yGsul phanyl ] -1, 3-
benzot hi azol - 2-yl } cycl opr opanecar boxam de

N- (64[ 6- (4-fluorophenyl)[1,2/1]triazolo[4, 3-1olloyridazin-3-yl]sul phanyll-1
, 3- benzot hi azol - 2- yOacet am de - 1-{6-[(6-net hoxy[|

,2,4]triazol o] 4, 3-b] pyri dazi n- 3-yOsul phany1] - 173-

10benzot hi azol - 2-y1}-3[ 2- (pyrrolidin-1-ypet hygurea

6-[ (6-ethoxyrl, 2,4]triazol o[ 4, 3-b] pyri da n-3- yl ) sul phanyl]-1, 3-benzot hi azo
| 2-am ne - - ; . . . . . .

64] 6- ( 3- 1 uor'GPhERTPHL A9, MPRPICaZGIFS ¥, With) Binaralagd-o5o9miE RAsHsanl SRidy, 3-
benzot hi azol pRedudtaef idemula ¢3! opr opyl- 3- {64(6- et hoxy[1

,2,4]triazol o] 4, 3-bj pyri dazi n-3-yl ) sul phanyl] - 1, 3-benzot hi azol -2-yllurea -

N-(64[6-(4-f 1.2, 41triazol.ol4, 3-b idazin-3-yl]sul phanyl}-1, 3
- benzot hi azw 8%3@?%%@8&&#@%@‘Bibw[*ééepfds%%is & alicd

N- (64[ 6- (4-fl uorophenyl)-7, 8-di hydro[ 1, 2,4]triazol o[ 4, 3-bj pyri dazi n- 3-

20yl j sul phany1} 3- benzot hi azol - 2-yl ) cycl opr opanecar boxam de -
1-(6-{[6-(3-fI ‘@a enyO[ 1, 2/ 1] tri azol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany11-1, 3
- benzot hi az@b-2=y1) - 342- (nor phol i n-4-ypet hyl Jurea and al so the addition
salts with mneral and organic acids or wwth m neral and organic bases of

sai d products,of .fornul ). 30 A subject of the present invention is

t hus anydérjr O% s'g "{ B?H%P&&?Wfqrﬁéo%'tﬁtcts of formula (1) as defined above
in which A represents NH A subject of the present invention is thus any
process for Whesamhgafinedpaboie trepodseits raultelgden asomefRimedpadsrgsiin whi ch
A-represents g? ; gla}l'@e lproducts according to the invention can be prepared
usi ng COI’IVEHPI%H I P%é’?ﬁ'c chem stry nethods. Schenes 1, 2, 3, 4, 5, 6 and

7 below illustrate the nmethods used for preparing the products of formla
(1). 1n thi sArssbjast of thehpreseahiyentomss imast @adidulariyvt theippodoftstdidosauipe of

Lne. o ent i offy a¥bifnd 885, t8rbB5oREh % thd RiloRi Rilfet e compounds
10 - methyl (6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-ylisulphanyl}-

1,3-benzothiazol-2-yl)carbamate

- 6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]suiphanyi}-1,3-

benzothiazol-2-amine

- methyl (6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-

15 1H-benzimidazol-2-yl)carbamate

- 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1H-
benzimidazol-2-yl)-3-(2-morpholin-4-ylethylurea

- 6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1H-

benzimidazol-2-amine

20 - 1-(2-morpholin-4-ylethyl)-3-[6-([1,2,4]triazolo[4,3-b]pyridazin-3-ylsulphanyl)-

1,3-benzothiazol-2-yljurea

- 1-(6~{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yilsulphanyi}-1,3-
benzothiazol-2-y1)-3-(2-morpholin-4-ylethylurea

- 1-4{2-[(2R,6S)-2,6-dimethyimorpholin-4-yl]ethyl}-3-(6-{[6-(4-fluorophenyl)-
25 [1,24]triazolo[4,3-b]pyridazin-3-yi}sulphanyl}-1,3-benzothiazol-2-yl)urea



10 The products of fornula (1) as defined above according to the present
invention may thus in particular be prepared according to the processes
described in schenmes 1, 2, 3, 4, 5, 6 and 7 below. A subject of the present
invention is thus also the process for preparing products of formula (1)
according to schene 1 as defined hereinafter. 15A subject of the present
invention is thus also the process for preparing products of fornula (I)
according to schenme 2 as defined hereinafger. A subject of the present
invention is thus also the process for preparing products of formula (1)
accor di ng t o-s¢hite(43fasoplednyhét 2 Hétriazolaf4, 8] pyridazinA3 yilbjilpbanygf-1tde present

invention is thus al so,.the process for preparjng,20products of formula (1)
accor di ng tob?EE%W@@Rgéfr")&éﬁ?%@er%%WHE?HC@'P:‘L)&%&}& ect of the present
invention is thus also the process for preparing products of formula (1)
accor di ng t o-sdhéniEs-HM-Haomehengd)1 4 iamia[¢13-blaydddiiedtylsulphaaylr 8ent

invention is, thus, al sp.the ess, for prepari oducts of fornmula (1)
accor di ng tobEEﬁ%tP@Z@Eg-Vbé%ﬂ-g‘ﬁ”}éPﬂPWﬁ%ﬁ"\ﬂggih@f}ﬁ?%ct of ‘the present
invention is thus also the process for preparing products of formula (1)
accor di ngs t 0- s bhi@H8-(4dludedpheagi )He? ditriatdleld, 3-bihysitazis; 3-sijsuighamd}-piBeduct s

of formula ( as, def | pe bove, in i,C 3l.represents a single or double
bond, the prbéﬂ%‘ft@’%P"Eﬁ’%ﬁ%l”%f)r?hmjn"%l%‘Ha'?%'ﬁf'(%sent the products of fornula
(I') in which - --- represents a single bond and the products of fornula

(1") which repfd2ddiethiamprogethyl]-S-(6F{6-¢4-fubeophienyi)id . aAltdazolo[4,3-r epresent s a

doubl e bond are defined, Ssimlarly, for .th nt hesi s i nternedi ates as
defi ned hereﬁpé’f’ @ZI,n[]:g-yU&‘ngpmnyé}é{ ,%-benzothlaz&-zs—yl)urea

- 1-{6-[(6-methoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl}-1,3~
10 benzothiazol-2-yl}-3-[2-{morpholin-4-yl}ethyilurea

- N-[6-({6-[{(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-3-
yl}sulphanyl)-1,3-benzothiazol-2-ylJacetamide

- 6~{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-N-[2-
(morpholin-4-yhethyl]-1,3-benzothiazol-2-amine

15 - phenyl 6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-blpyridazin-3-ylisulphanyl}-

1,3-benzothiazol-2-yl)carbamate

- 1-{6-[(6-ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)suiphanyl}-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyljurea

- 1-{6-[(6-ethoxy-7,8-dihydro[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-
20 1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-ylethyljurea

- N-[6-({6-[{2-methoxyethyl)aminc][1,2,4]triazolo[4,3-b]pyridazin-3-

yhsulphanyl)-1,3-benzothiazol-2-yljcyclopropanecarboxamide

- 1-(6-{[6-(4-fluorophenyi)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyi}-1,3-
benzothiazol-2-yl)-3-[2-(4-oxidomorpholin-4-yl)ethylJurea

25 - 6-{[6-(1-methyl-1H-pyrazol-4-yl)[1,2 4]triazolo[4,3-b]pyridazin-3-

yl]sulphanyl}-1,3-benzothiazol-2-amine



(a), (b), (c), (d), (e) and (f) in which = represents a single or double
bond, the conmpounds of formulae (a'), (b'), (c'), (d), (e') and (f') in
which represents a single bond, and the conpounds of fornulae (a"), (b"),
(c"), (d"), (e") and (r) in which ---- represents a double bond are
defined. 10Schene 1: syntheses of benzim dazol e derivatives of fornulae
(ra"), (1 b"), (1"c), (1d"), (1 e"), (1a'), (1 b)), (1c'),(1d") and (1le')
H2r eduction 32 in the conpounds of formg ae (J), (la') and (la"),
represents an al kyl radical and the substituent R6, in the conpounds of

formul ae (0); (4(@{)6-@niiLdreghdnyly-EBrdibgiro[ B, 4¢trimy¢|ordaa4b¢wridapmrbna| ly

ﬁg?gﬁ iowzzfga%ﬁ] h’\%’r?;/ ﬁbé%&”%%gﬂ 533643331 Im%?%"z%nf% yBﬁ%’N %relo)r(lél optionally

substituted and n representing an integer from1l1l to 4. The substituent R7
in the corrpountnbeetarh 2yginmatinyde ((B){[ﬁam;lﬂtédroehamm[‘iﬂt}triamfcéé,ém]pymwmﬁeal kyl

or al kyl radi 0 o .1y suybsti ut ed w th an NR3R4, al koxy, hydroxyl,
phenyl , het erICﬂJWPW ﬂg b&”@@@‘@ RIICERRINE® | t hensel ves optional Iy
substituted. 10l n above schene 1, the benzi m dazol es of general fornul ae
(la"), (1%"); NH6-j6-metisxy[had] l(rilaeblb[‘hﬁda pyrisiazirhd-yhedipbedyhhd@-ogues t her eof
of general fornulae 1lc 1d ) and (le' ) can be prepared
from 3, 6- di R1<StE%Y! a@V@QCéQBFO?%%?é%P%%‘%{P '%ompound). ..""N | Ra 15 The
conpounds (C) can be obtained, for exanple, by coupli ng 3, 6-

di chl or opyr azi Ne(ﬁ»o{,{&-m-ﬁudmpbehyd)[é,@i,@]triﬂzoi&iﬁrM]ayﬂ@zimﬁt—ﬁ]smhaﬂyﬂéfﬁﬂed
above, under the C.on ns described, for exanple, by A .Cueiffier et al.
(Synt hesi s; Pth'ﬂzo ¥ CEIAMIAE: presence of

tetraki s(triphenyl phosphi ne) pal | adi unm(0), in a solvent such as di oxane and
in the presenck{®{(6embimayE\LA]tbdszcloldi3hiBobazinsgghsdphaniat.8; at a

tenperatyre |0t AGr§9. yi- 3—{2-(%)yrrghd|n ~1-yl)ethyl]urea

- B6-[(6-ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-

Z2-amine

- 6-{[6-(3-fluorophenyi)[1,2 4]triazolof4,3-b]pyridazin-3-yljsulphanyl}-1,3-

benzothiazol-2-amine

15 - 1-cyclopropyl-3-{6-[(6-ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-

1,3-benzothiazol-2-yl}urea

- N-(6-{[6-(4-fluorophenyl)[1,2 4]triazolof4,3-b]pyridazin-3-yl]sulphanyi}-1,3-

benzothiazol-2-yt)cyclopropanecarboxamide

-~ N-(6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2 4}triazolo[4,3-b]pyridazin-3-
20 vlJsulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide

-~ 1-(6-{[6-(3-fluorophenyl){1,2, 4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1,3-
benzothiazol-2-yl)-3-[2-(morpholin-4-yhethyllurea

and also the addition salts with mineral and organic acids or with mineral and

organic bases of said products of formula (1).

25 A subject of the present invention is also any process for preparing the

products of formula (i) as defined above.



N-NINII O D 7N Ra The conpounds (D) such that Ra is different fromH can
be obtai ned, for exanple, by reaction of hydrazi necarboxam de hydrochl ori de
with the conpounds of forrmula (C) in a solvent, such as butanol, and in the
presence 33 of a base such as triethylamne, at a tenperature in the
region of 140C. The conpounds (D) such that Ra=H can be obtai ned as
described by P .Francavilla and Flairia (Journal of Heterocyclic Chem stry;
1971; 415) by hydrogenol ysis of a conpoursh (D) with Ra=Cl (comerci al
conmpound!), for 5 exanple, in the presence of anmonium fornmate and

pal | adi um onAcbabjecialof the mesettvenensarchs dbusretryapoicess @rtaperizg dhe in

t he regi f 70C. 1] R i
dren Oproducts o# forn%ula (1) as defined above in which A represents NH.

A subject of the present invention is thus any process for preparing the

products of formula (1) as defined above in which A represents S,

5 The products according to the invention can be prepared using conventional
organic chemistry methods. Schemes 1, 2, 3, 4, 5, 6 and 7 below illustrate the
methods used for preparing the products of formula (I). In this respect, they
cannot constitute a limitation of the scope of the invention, with regard to the

methods for preparing the compounds claimed.

10 The products of formula () as defined above according to the present
invention may thus in particular be prepared according to the processes

described in schemes 1, 2, 3, 4, 5, 6 and 7 below.

A subject of the present invention is thus also the process for preparing

products of formula (1) according to scheme 1 as defined hereinafter.

15 A subject of the present invention is thus also the process for preparing

products of formula (I) according to scheme 2 as defined hereinafter.

A subject of the present invention is thus also the process for preparing

products of formula (1) according to scheme 3 as defined hereinafter.

A subject of the present invention is thus also the process for preparing

20  products of formula (1) according to scheme 4 as defined hereinafter.

A subject of the present invention is thus also the process for preparing

products of formula (1) according to scheme 5 as defined hereinafter.

A subject of the present invention is thus also the process for preparing

products of formula (I) according to scheme 6 as defined hereinafter.

25 A subject of the present invention is thus also the process for preparing

products of formula (1) according to scheme 7 as defined hereinafter.

Just as, among the products of formula (1) as defined above in which —



The conpounds (E) can be obt ai ned,
trichloride (phosphorus oxychloride) wth the conpounds of fornula (D)
10reaction is carried out,

150C,
obt ai ned,

in a seal ed tube under
for exanpl e,

for exanpl e,

m cr owaves.
by reaction of 3-am no-4- 15 nitrobenzenet hi ol

for exanpl e,

by reaction of

phosphori c
The

at a tenperature in the region of
IIF Ra The conpounds (G can be

formula (F) with the conpounds of formula (E)

are obtained by reduction,
conpound) ,

(Q (conmerci al

the regi on of 20C.

in situ,
for exanpl e,

of 34am no- 4-

The conpounds o
ni t rophenyl

of
f formula (F)
t hi ocyanate

in the presence of sodium
bor ohydri de igpresatibvensinglec for agodbld\- bhrmkt thel foooduots def, famua t@Eppehighure in

34 The compounds (H') such that

represen

ts a double

bond can be :ztnrei;e‘rﬁdhefpmdlmtamﬁfc&mmubardwbtahon*w tiepresenty 9 singte toed

conpounds of
acetic acid,

aéﬁ r@%&%@%ﬁﬁ%@ﬂwfﬁm iven'f"éﬁ

uch as

r%]ﬁre&e n

such thatrepresents a S|n | e bond obt aj.ne
reduction wi WRIGH nc (6BP'8 e@tﬁ@ %ﬁ%gﬁag d?ﬁ"r‘

acetic acid, at a tenperature in the region of 20C. Mre particularly,

q%%% th
, for exanple,
la (G, inth

#His @J%Bwﬁd

e sence of

e presence of
t he

car bamat &% of;imjlen?,r &r ther syntieesig Intetediatbs( da tpfinad Heecipatpraraddoimulae

particul ar as described in

pat ent W03028721A2, but using 10

respectively

a 3, 4-di am n@hévyl(ckubdphfede antd {fpimmthaeh (H“‘)‘ aanre(slelhps arﬂingiep@edd@ble
t hi f f | th d
Sol vent - suchORRInBENSABPOURS 8 (TRRIRAIEYeY h (Ee (¥ gedn 81 HdR PRk ©

— represents a single bond, and the compounds of formulae (a"), (b"),
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in scheme 1 above, the substituents Ra, R1 and R2 have the meanings

indicated above for the products of formulae (I') and ("), the substituent R5,



More particularly, the benzim dazoles of general formulae (Ib'") and (Ib")
can be prepared respectively by reaction of an am ne NHRLR2 of formula (R)
15 (with Rl and R2 as defined above) with a carbamate of formulae (1 a')
and (1 a"), for exanple in the presence of an aprotic solvent such as
1-met hyl-2- pyrrolidinone. The reaction is carried out, for exanple, at a
tenperature in the region of 120C, in a seal ed tube under m crowaves. Mire
parti cularly, the 2-am no benzi m dazol esy3pf general formulae (1c') and 20
(Ic") can be prepared, for exanple, by reaction of cyanogen bromde with a

conmpound of fiRiHBIE@RPbERESE! foreluad (3)) (1afdardd{)a”), nept‘é&nltr:r ea@rﬂqé radical
protic solvent such as ethanol. The reaction is car ?@out

t enper at ur e @ndtthe subgtiBleréRB0E, themmprIndscel ‘iﬂrw aet ) déﬁ raaﬂd et Banat es

f f I h -
chi or ocar bon ¥ e8Py spaiy! (et epkReipnal sBbEREIRY FEPHRIR e el e
respectivel y NR3R4 r@dildai() | alk&»xy,frq'dr@yanrmmracnclaaﬁqyl \renyk ac H G )n-phenyl,
tetrahydrofuran in the presence o as sodi um h

car bonat e5 at Wt RiEw Q@lﬁ\geoﬁtf?rlaﬂlésk‘éé’i't{d%do?g @(fepr%{s@ Bgﬁé‘c F gl3rq‘r‘ilamthe
am nes of 96&?4‘3"Tr{eﬁ§ﬂb§tﬂ§er§}| Rﬁl)matﬂg d(')rpﬁ?dnds Bi’fdrﬁﬁﬁ%é ) %fndtd’lé )ﬁ(ﬁb’ﬂ)es
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a sol vent SU%Et;@ﬁa!Qyéd%hﬁﬁe@t a tenperature |n the region of 20C. -
coupling of the am'nes ) and (Ic") with an acid of forrmula (P) (X—

d th d t
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1-hydr Oxybenm“ql (%obear@m &9 (ghdlianget e asdnepr apsiohuds ehbidot afbgehidral de
and in the preséence of a base such as triet hyI amne, at a tenperature in

the region oforsatee (12), sthdhe(Z).(G¢nt Medi §1&) SRMZBR hPrepsred d&pmy atPves of
formil ae (2a chio(rggyr)a21n%5(§ﬂ\%?cgmrr{e%8a corﬁ&@ﬂnd).(Zb ), (2¢), (2d")
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15 The compounds (C) can be obtained, for example, by coupling 3,6-
dichloropyrazine with a boronic acid of formula (B) with Ra as defined above,
under the conditions described, for example, by A .Gueiffier et al. (Synthesis;
2001; 4; 595 ) in the presence of tetrakis(triphenylphosphine)palladium(0}, in
a solvent such as dioxane and in the presence of a base such as sodium

20  hydrogen carbonate, at a temperature in the region of 115°C.

H
NN

The compounds (D) such that Ra is different from H can be obtained, for
example, by reaction of hydrazinecarboxamide hydrochloride with the

compounds of formula (C) in a solvent, such as butanol, and in the presence



In schene 2 above, the substituents Ra, Rl and R2 have the neanings

i ndi cat ed above for the products of formulae (I') and (I") and the
substituent R6, in the conpounds of forrmulae (0), (L1), (M) and
(2a')/(2a"), represents 5 an alkyl radical optionally substituted with an
NR3R4 (a -(CH2)n-NR3R4 radical), alkoxy, hydroxyl, heterocycloal kyl, phenyl
or -(CH2)n-phenyl group, with phenyl being optionally substituted and n
representing an integer from1l to 4, suciythat ORG represents the
correspondi ng values of R as defined above for the products of formnul ae

(1') and (1" f aBaee subsbitttenylaRing attdempdateenothedegh éor4aiCae (M),
(L3), (P) and (2c')/(2c") represents a cycl oal kyI or al kyI radi cal

optional |l y safst L 0 r a r
phenyl , het eyggr%r}{ég d@dtéB())cychFq‘{':%ﬂt B%r E@i& be % rrsm%éveé g%%‘iarl(?r?gl Ib?/
substitut ed. P .Fradntasithearl B labey @Jodrhal @femtyrm;ruelcmerﬁ‘etrgememmprgml ae
(2a"), (2b") C&ZC ) 15and (2d") and al so the reduced anal ogues thereof of

gener al fornm' BOEDRlYSIS qu@wpmqog@d)(DaﬁMtf( E@'Plciawﬂmerﬁlﬁbgam@!#lﬂamor
2-am no- 1y hi; ) d).
The car bamat es o?f%gé'ﬁé@app?#ﬁﬁ%ﬁ %rﬂfﬂ?ﬂé@ﬁ% ﬁnét taﬁ&@%@x%ﬂ@%ﬁpﬁ%&gﬁp
reacti on w tin asalhéoracardomatienol afartempare(tlﬁ})e it XrErdgiom o2 7AMT no- 1, 3- 5
benzot hi azol -6-yl thi ocyanate (K), in a solvent such as tetrahydrofuran, in
the presence of-ya base such as sodi um hydrogen carbonate, at a tenperature
in the region >~2£)C

|/,5 E

Ra

The compounds (E) can be obtained, for example, by reaction of phosphoric
trichloride (phosphorus oxychloride) with the compounds of formula (D). The
10 reaction is carried out, for example, at a temperature in the region of 150°C,

in a sealed tube under microwaves.

HSWNﬂz

| F
.\

2

Ra

The compounds (G) can be obtained, for example, by reaction of 3-amino-4-
15 nitrobenzenethiol of formula (F) with the compounds of formula (E). The
compounds of formula (F) are obtained by reduction, in situ, of 3-amino-4-
nitrophenyl thiocyanate (Q) (commercial compound), for example, in the
presence of sodium borohydride in a solvent such as N,N-dimethylformamide,

at a temperature in the region of 20°C.
N s NH,

Qs
FN NH
A

20 Ra



The conpounds of general fornula (L2) can be obtained, for exanple, by 10
reaction of the carbamates of fornula (L1) where R6=phenyl, with am nes
NHR1R2 of fornmula (R) (with RL and R2 as defined above), in the presence of
an aprotic solvent such as tetrahydrofuran, at a tenperature in the region
of 20C. The ureas (2b') and (2b") can be obtained, for exanple,
respectively fromthe 15 carbamates (2a') and (2a") where R6=phenyl, in the
same way as the ureas (L2) are obtained 3y reaction of amines with the
carbamates of type (L1). The conpounds of general fornula (L3) can be

obt ai ned, foThexwmb®indsbyHnessth anatof —an aeprdsehisori deulse beridndaa HF) (X =
C) with 2-am no-1, 3- 20benzot hi azol -6-y1 thiocyanate (K), in the presence,
for exanpl e, ORfaiNgds farexampiechy estusiion alithdronsto) enitbaseonmaaungsiol feralla egi on
of 20C. by L [ ifde of. .f l.a.(B) =Qggf?e7 ith
2- am no- 1,3-@?\13&%%5%@&@% g%ﬁﬁ%@%"&ﬂé”(%ﬁ BlFéngétn % %%r géée%hcce, oart ¥VI38
exanpl e, of tengwratend irsthehegiorpyfridiCne, at a tenperature in the region of
20C. - by coupling of 2-am no-1, 3-benzot hi azol -6-ylthiocyanate (K) with an
acid of formula (P) (X=OH) under the conditions described, for ecanple, by
5 D.D. D&sMathefemppungsntdnastich (e Cet trePEaseots @ Singie)bond, canebe

presence of J= o i | (350 %g\']%q{ = 3

et hyl car bodiébégﬁgaa?r%%?%ﬁﬁ% %@ggﬁ@q%hﬁi@%bﬁﬁh as trlng?)k%l)f%rfnnur%aé, at
t enper at ur e (3), inteemegsanceodf 46€ic acid) at 4 temsenaturedy thes rdgien cB2®®Xamnm des
(L3) can be obtained by acylation of 10 the am ne (K), the carboxam des

2¢' d (3g: - b ' ' Ad d
(2" “The. ot EAfcHEn, i PERaREROCH! G¥iki TSRl SIaT Al 2 v B8
obt ai ned, f qrepamdplre pabijculadast descrifede onpaterd SWEOYEBTLAAZ] drutulisieg (L1) ,
(L2), (L3 wLh el £ QAL ks Shion SRR SPRASSASE (BATLM EHudtogen
pseudo thiourea of formula (J), in the presence of acetic acid and in a protic

solvent such as methanol, at a temperature in the region of 80°C.

More particularly, the benzimidazoles of general formulae (1b’) and (1b”) can
be prepared respectively by reaction of an amine NHR1R2 of formula (R)
15 (with R1 and R2 as defined above) with a carbamate of formulae (12} and
(1a"), for example in the presence of an aprotic solvent such as 1-methyl-2-
pyrrolidinone. The reaction is carried out, for example, at a temperature in the

region of 120°C, in a sealed tube under microwaves.

More particularly, the 2-amino benzimidazoles of general formulae (1¢’) and
20 (1c”) can be prepared, for example, by reaction of cyanogen bromide with a
compound of formulae respectively (H’) and (H”), in the presence of a protic
solvent such as ethanol. The reaction is carried out at a temperature in the

region of 80°C.

More particularly, the general carbamates of formulae (1d’} and (1d”) can be
25 obtained by reaction with a chlorocarbonate of formula (O) (X=Cl) on a
compound of general formulae respectively (1¢’) and (1c¢”), for example in a
solvent such as tetrahydrofuran, in the presence of a base such as sodium

hydrogen carbonate at a temperature in the region of 20°C.

More particularly, the carboxamides (1e’) and (1e”) can be obtained



15sol vent such as ethanol and at a tenperature in the region of 80C. The
conpound of general fornmula (N) can be prepared in situ by reduction of the
conmpound of forrmula (K) so as to give directly the am no derivatives of
fornmulae (2d') and (2d"), for exanple wi th sodi um borohydride in a sol vent
such as N, N-di nethyl formam de, in the presence of a base such as 20
triethylamne and at a tenperature in the region of 95C or between 20C and
95C. More particularly, the benzothiazolgs of general fornulae (2d') and
(2d") can al so be prepared respectively from carbamates of fornulae (2a')
and (2a") whesspdlivalytfrdmithd amihes sfagdncon fofmuiaeXaaphead (¥éHh
trifluoroacetic acid in a 25solvent such as dichl oronethane, at a

terrperaturelnt p | I, -V

general formul ae (Q‘!a%gbﬁﬁéﬂﬁezéﬂ}%eﬁﬁ‘% Iér%C CI %Wghgﬁeg‘ggfc@#@%n@lo@ﬁmgzol es
of formul ae resEagKivel)yin(thd' p)re@énte(,we)xarfﬁ;ﬂé exappivenbyudheas pidingl &th a
chl or ocarbonate of for rrul a (X=Cl QQ)' n a sol vent such as

t et r ahydr of ur ar@ tarpPerARIMG iRk 'E?Q‘Qﬂo 4se such as sodium 39 hydrogen
carbonate, at a tenperature in the region of 20C. Mire particularly, the
benzot hi azol es -dfy geastioal of dhendraieet 2@t)), af@1¢7) VAR an aauld (thypriaedofal so

t he reduced anal ogues t hereof of general formul ae (2a' ? 2b'), (2c') and
(2d') can be preparledP)&r @x&mllein Bie)presehes. foyccampla. aggolye und of

formula (E) wth l%g[ @Hé(?énéé@t{re(lwﬁ? Eézl?o" %{Egs)@d (N) generated in situ

by reduction of t errvativ nd (K) with sodium

borohydride, in a sol vent ch as N, Nd ormam de and in the presence
of a base such & PQH'fawsy@fs ﬂa%@mla@s 41¢ geﬁﬁg thu} ¥inag r?émf &ifermele dhc or

el se between 5Q¢- n dives
(M), (M) andq( NB@)madigjé Hg@%%d}ﬁ%ﬁgé%mfea %r%fxaﬁgﬁ gg%%ég%@ of
sodi um b4t ohyd.déomtanari i@heanteﬁuéﬁoas(gwmﬁﬂj rmetthglpfreserma dé lamdiroxy-t he

presence of a hase such as tr at _a e.ln the regi on of
B5C3) Cor by LBNEPTHEOsr Spfel s ae Ry bR h e s bORcanEnd NE) “and
of a 15 conpoyrs mésérﬂfenyf@. b5de $0EAT 24 MeethpReHifée, 088 ad%‘ﬁ‘gjérﬁﬁﬁe tf'\othe
exanpl e, by U Schopfer et al. (Tetrahedron, 2001, 57, 30 in the
presence of n- tegiBOOJHPHSSphi ne, pot assi um tert - but oxi de,

tris(di benzylideneacetone)- dipalladiunm(0) and

bi s( 2-di phen&brﬁ’étﬁé@S@ﬁﬂi&%@éf)beﬁiz@%at@e@eﬁ%mof%ﬁ’ﬁul@% (bahuene, at a

tenperature in regi on of 110
15 (20) (2d) (2a) (2b’}, (2¢)), (2d)



204) or by coupling of a conpound of fornula (E) with derivatives (M),
(M2) and (MB) and (N) generated in situ by reduction of the derivatives

(L1), (L2), (L3) and (K)
sodi um di hydr ogen car bonat e,

in the presence of DL-dithiothreitol
in a solvent such as et hanol

and of
and at a

tenperature in the region of 80C. 25 The reducing conditions 1) and 2) can

gi ve products of fornulae (2a), (2b), (2c) and (2d)

a single or double bond, whereas the comg§tions 3) and 4) give products of
represents a doubl e bond.

formula (2a), (2b), (2c) and (2d) such that =
Schene 3: O her pathways for synthesizing the triaz
derivatives of forrmla(E) RaB(OR )2 (V) 35, 1n
substituents , Rl and R2 have t he nmeani ngsiihdi caf

products of f‘cor\@'ul‘: 3 e, (“f@;}e S}{lbst teuent
or cycl oal kyl radi cal ‘Khe*su-bst r epresent

al kyl radical opti Gnaf | y "subst it ut eglz wict h“za chl ori ne atom

(R) Gl

10r adi cal or a Nh,g;(throcycl oal kyl radical i tse%ﬁptl
LA

such that = represents

40

olppyrlda2|ne

pve, tihe
\amﬁrb—t\he
{represents an|al kyl

5: ™ 2vi@4't her 4n

hydr oxyl
onal | y substi tuted,

/N\ S, 5
-0
\W’ o \Rs

e 2a’ 2a"

10

15

s,
H ma E
\CI /) reduchon KIN}_ .
>‘ o; R,
M1

R,0COX
Q)

by
5“51
l /z N’ \7/5 5
R E N @[}—NH:
NH, /\ M
A

reduction

Ree

e 5,
N
K M s 2d' 24"
R,COX S, 1
(P § 1
P

s reduction ks E
- s,
H
o T U% R
N U
o

L3

e —————

e

2c’ IZc

In scheme 2 above, the substituents Ra, R1 and R2 have the meanings
indicated above for the products of formulae (I') and (I”) and the substituent
R6, in the compounds of formulae (O), (L1), (M1) and (2a’)/(2a"), represents
an alkyl radical optionally substituted with an NR3R4 {(a -(CH.),-NR3R4
radical), alkoxy, hydroxyl, heterocycioalkyl, phenyl or -(CH.),-phenyl group,
with phenyl being optionally substituted and n representing an integer from 1
to 4, such that OR6 represenis the corresponding values of R as defined
above for the products of formulae (I} and (I”). The substituent R7 in the
compounds of formulae (M3), (L3), (P) and (2¢')/(2¢”) represents a cycloalkyl
or alkyl radical optionally substituted with an NR3R4, alkoxy or hydroxyl
themselves

radical or a phenyl, heteroaryl or heterocycloalkyl radical,

optionally substituted.

in scheme 2 above, the benzothiazoles of general formulae (2a”), (2b™), (2¢”)
and (2d") and also the reduced analogues thereof of general formulae (2a’),
(2b"), (2¢’) and (2d') can be prepared from 2-amino-1,3-benzothiazol-6-yl



- or a cycloal kyl radical. The conpounds of formula (E) can be obtained,
for exanple, as indicated in schenme 3 above, from comerci al
3,6-dichloro[1,2,4]triazol o] 4, 3-b] pyridazine of formula (3). 15 Mre
particularly, the conpounds of fornmula (E) where Ra represents an OR8

radi cal can be obtained by treatnent of

3,6-dichloro[1,2,4]triazol o[ 4, 3-b] pyridazine (S) with an al koxi de of
formula (U), at a tenperature in the regjon of 80C and in a solvent such as
N, N-di et hyl formam de. 41 NRLR2 radi cal can be obtained by treatnent of

3, 6-di chl or ofhlo&aAbtd (KAZeb@ierdabigipodad). ne (S) with an am ne of fornula
(R, at a tenperature in the region of 20C and in a solvent such as

N, N-di met hyl f ormam de, or, in the case whese NRIR2 is NH2, with agueous
anmonia, in QCGS 7er-Sguch as 5 di oxane,NCi E'I tube, Lat a tenperature
of between 70C aC/ particul arly, -2 rrpo):rrids of formula (E)
where Ra represent an NH radi cal can be obt ai n€d BY reaction of a

conmpound of general fornmula (E), with Ra = NH2, with a conpound of formula
(P) as descrThedattemtize ciogpeerati forofulgghe) anf ioe mbtaieed, Lta)) e)(dneple apd
(le"). 10 More artlcularl , the conpou s of ere
represents a"r?'aéE)?’i‘ With hat ehlgecproonsade c ]D %Ulﬁe?égu(garé W%r @&’H?rﬂ)ig’e
from t he sbor f R solflent Kok BS (BFARRAERIrEN, Bapbum
hydr oxi de oc%“héoﬁg%@%agl thgwy%éﬁl@gé\(pﬁgny nphogphl nor-

f errocene) di pielsencpaf hatiserduch)as sodiusvhydroges warbarsite, fa.tra tstapgriagyreNn N-
15di net hyl f or mam de, f?@tgﬁ tenperature in the region of 80C, - or,

al ter nati vel 3¢ TPEEMQ oronic esters of formula (V), in the presence of
pal I adi um di chl orobi s(tri phenyl phosphine) in a solvent such as, for

exanpl e, 1, 2qdPRefhexs etHhane in the presence of a base such as I N sodium

hydr oxi de, at a nera Finat he region of 80C. 20 Schene 4: O her
pat hway for synth&si ZI ng?? 2- am nobenzot hi azol e derivatives of formula

(2d") M2Rc2d" According to schene 4 above, the 2 am nobenzot hi azol es of
general for Iaﬁ%Zd" can ,al so be, prepar fro nds _of formula
IVD) and o JHeS HBIRHNGR Bioscrnral [riha (2 6ap s SRR BB elnlfy BY

carbonatig, ifBadtion of the carbamates of formula (L1) where R6 phenyl, with amines
NHR1R2 of formula (R) (with R1 and R2 as defined above), in the presence
of an aprotic solvent such as tetrahydrofuran, at a temperature in the region
of 20°C.

The ureas (2b') and (2b”) can be obtained, for example, respectively from the
15 carbamates (2a’) and (2a”) where R6=phenyl, in the same way as the ureas

(L2) are obtained by reaction of amines with the carbamates of type (L1).

s
Ne” S>—H
Vg St
(o]

The compounds of general formula (L3) can be obtained, for example:

- by reaction of an acid chloride of formula (P) (X = Cl) with 2-amino-1,3-
20 benzothiazol-6-yl thiocyanate (K), in the presence, for example, of a

solvent such as pyridine, at a temperature in the region of 20°C.

- by reaction of an acid anhydride of formula (P) (X= OCORY) with
2-amino-1,3-benzothiazol-6-yl thiocyanate (K), in the presence, for



42 sol vent such as di nethyl sul phoxide. The reaction is carried out, for
exanpl e, under m crowaves, for approximately 10 mn, at a tenperature in
the region of 190C. In the conpound obtained, of formula (2d"), the
substituent Rc represents a hydrogen atomor else a heteroaryl radical not
attached via a 5nitrogen atomor else a phenyl radical, these radicals
being optionally substituted as indicated above for the substituent Ra.
Schene 5: Synthesis of the benzothiazol e38erivatives of fornulae (2e') and
(2e") LIL42e"™ 10 According to schepe 5 abgve, the benzothi azol es of general
formul ae (2e') BXRIMPIEeOf acspivasE SHCBRS BdiRgpalc? ilgBPeTatuisHntthe ©siibehds of
formul ae (2a') (2a"). In schene 5 above, the substituent OR6 preferably
represents O-t-butyl. The substituent R9 represents an al kyl or cycl oal kyl

radi cal optionally substituted 15 with an al koxy, heter ocycl oal kyl or NR3R4
radi cal (R3 and 4cauplingre r?eammaéybenzm@'az@r%ﬂkmyﬁnaw MEhBN @C'd/vi

al kyl hal i des ofs = I a

in %/he presence(]3 oﬁ '[srg(‘ﬁ gpré K%d(r)!_@ Lﬂ“%’? tésﬁon@g@tsuég%éﬁ gé?@feg‘)’%%r an 900
The benzof hi azdD&x DéshMemesigl V. dantbaar 2((:!)erandie(t2e2()00:a(t§)),at)§ﬁ),ben pthepar ed
5from t he conpounds of f r ef rabI R6=t 13u, via th
conpounds of n?ﬁrﬁﬁﬁgge(qfo)%@oﬁb%nzo%@ Pafh cuT(é "Veﬂ}yiﬁé'“'(’f@ - of
general formul agn(id8rdodfRfld %ﬁd)fnW%F@se@r%%f%egaé@waﬁté%\fﬁémhl ihe eat ment

of the isolated conpounds (T for exanple, w uor oacetic
acid, in a sol vtamparaturasn ma:areIgmmo‘éM%e at

In the same way as the carboxamides (1.3) can be obtained by acylation of
10 the amine (K}, the carboxamides (2¢') and (2¢”) can be obtained respectively
from the amines (2d) and (2d").

The compounds of general formulae (M1), (M2) and (M3) can be obtained, for
example, by reduction of compounds of general formulae (L1), (L2), (L.3) with
DL-dithiothreitol, in the presence of sodium dihydrogen carbonate, in a

15 solvent such as ethanol and at a temperature in the region of 80°C.

The compound of general formula (N) can be prepared in situ by reduction of
the compound of formula (K) so as to give directly the amino derivatives of
formulae (2d’) and (2d”), for example with sodium borchydride in a solvent
such as N,N-dimethylformamide, in the presence of a base such as

20  ftriethylamine and at a temperature in the region of 95°C or between 20°C and
95°C.

More particularly, the benzothiazoles of general formulae (2d’) and (2d") can
also be prepared respectively from carbamates of formulae (2a’) and (2a")
where R6 = t-butyl, by reaction, for example, with frifluoroacetic acid in a

25  solvent such as dichloromethane, at a temperature in the region of 20°C.

Reciprocally, the benzothiazoles of general formulae (2a") and (2a”) can also
be prepared from benzothiazoles of formulae respectively (2d’) and (2d"), for
example by reaction with a chlorocarbonate of formula {(O) (X=Cl), in a

solvent such as tetrahydrofuran, in the presence of a base such as sodium



10a tenperature in the region of 20C. Alternatively, the conpounds of
general fornula (2e") can be obtained directly by reaction of the conpounds
of formulae (L4) and (E), via the conpound (T") fornmed in situ, for
exanple, in the presence of DLdithiothreitol and sodi um di hydrogen
carbonate, in a solvent such as ethanol 15and at a tenperature in the

regi on of 80C, optionally followed by a treatnent in situ with
trifluoroacetic acid at 20C if necessary3g L4 The carbamates of general
formula (L4) can be obtained by reaction of 20 carbamates of general

fornmul a (L1) hyficogeexsnpbrate) sthe tnydrahatkiintde mgidroo@0°€.(W, in a sol vent
such as N, N-di net hyl formam de, in the presence of sodium hydride, at a

tenperature gfo R HENAD db@r%thlflﬂ%léé’rd?ebtén\é?éiyfonﬁﬁ%%r@."anﬂ (99"ﬁgb@f§e 5a

above, the benzot'hiazoles of general formula ) can be prepared fromthe
conpounds of ahdr(@dl)aand BBp thede(Ered ’aoaloe;xraaﬂhereuoﬁ of benpradfenuaaefla’),

DL-di t hi ot hrei t,ol,.and l,um di hydr o carbonte in a solvent such as
et hanol and ?bg(g%%@;&#garﬂ hetpﬁ%pqq‘ga >. The benzot hi azol es of
general formula (2e') can be prepared fromthe conpounds of fornul a (2e"),
accor di ng5t o t g aeiibehdyscalgdiog iddedcdrapownd of fcp:mmtar(Ehg/ittﬂtterbfetimmﬂhﬁ)(l )

f .
from the 2-br orBiaranst akand Guredrrate e By enlaiannt S oRiRoR
derivative, for( exanpj,e.a) %@&I@%W%dl&#ﬁo@ﬁgﬁﬁ&é QH%GP\FM%Gch%{s M, N—

tenperature in the region The substituent RO represents an al kyl
or cycloal kyl rdisednifogpainitamany irsiespreseneaioln basasuah Retyethylamine, at

het erocycl oal ky] ot NERIRE if 8 &Blor fos*eds8Between 50°C and 95°C.

10 2) or by coupling of the isolated derivatives (M1), (M2) and (M3) and of a
compound of formula (E), in the presence of sodium borohydride in a
solvent such as N,N-dimethylformamide and in the presence of a base

such as triethylamine, at a temperature in the region of 95°C.

3) or by coupling of the isolated derivatives (M1}, (M2) and (M3) and of a
15 compound of formula (E) under the conditions described, for example, by
U. Schopfer et al. (Tetrahedron, 2001, 57, 3069) in the presence of
n-tributylphosphine, potassium tert-butoxide, tris(dibenzylideneacetone)-
dipalladium(0) and bis(2-diphenylphosphinophenyl) ether in a solvent such

as toluene at a temperature in the region of 110°C

20 4) or by coupling of a compound of formula (E) with derivatives (M1), (M2)
and (M3) and (N) generated in sifu by reduction of the derivatives (Li),
(L2), (L3) and (K) in the presence of DL-dithiothreitol and of sodium
dihydrogen carbonate, in a solvent such as ethanol and at a temperature

in the region of 80°C.

25  The reducing conditions 1) and 2) can give products of formulae (2a), (2b),

(2¢) and (2d) such that = represents a single or double bond, whereas

the conditions 3) and 4} give products of formula (2a), (2b), (2¢) and (2d) such

that = represents a double bond.



15defi ned above). The conmpounds of formula (L5) can be prepared from

2-am no-1, 3- benzot hi azol - 6-y1 thiocyanate (K) (conmercial conmpound), for
exanple, by treatment with an alkyl nitrite and cuprous bromde in a

sol vent such as acetonitrile, at a tenperature in the region of 0-20C,
according to the nethod 20 descri bed by Jagabandhu Das et. al., in J. Med.
Chem 2006, 49, 6819-6832. 45 According to schene 6 above, the
benzot hi azol es of general formula (11 cal® al so be prepared, fromthe
conmpounds  of fornula.él" , by reduction, for exanple, w.th sodi um

bor ohydr i de, Schemesy| Vther patravssiossaihesizing the ieeplpRYEdazine daryatvesegi on
of 80C, or bﬁﬁ)% H;&%uctlon with zinc(0) in the presence of acetic acid,
at a tenpera & e region of 20C. Alternatively, the conpounds (I")
can al so be prepared fromthe conpounds of fornula (E') by coupling with

t he conpounds of type M, M2, M3 or N, obtained as internedi ates by
reduction of the conpounds Li, L2, L3 or Kin 10 situ, as described above

in schenme 2. The conpounds of typeN M2 or M3 can al so be isolated and
used for the coupling with Drrpounds (E') can be obtained from
the conpounds of formula (E ctiom, for exanple by reduction with
zinc(0) in the presence of ( |c aC| dRaaDR,,a tenperature in the region of

20C. 15 Alternatively, th corrpounds (V) can al so be prepared from ot her
conpounds (I1') by conversion of the group Wto a group W of the sane
nature as defined ve forrRand gcqordi ng t jdamacti o ﬂ the type

defined in sche L eenver siRbns \ Ofd" to ZaP)/ 2a" Nt '2c' 12¢",
conversi ons of 2d a" to—zg—T24u" to 2b T2
for Ra = NH, E
a8 M Ra=NRR, R Ra=NHCOR,
RaB(OR")2 -
\w [ Do
| o

5 In scheme 3 above, the substituents Ra, R1 and R2 have the meanings
indicated above for the products of formulae (I') and (I""). The substituent R7

represents an alkyl or cycloalkyl radical.
The substituent R8 represents:

- either an alkyl! radical optionally substituted with a chiorine atom, a hydroxyl

10 radical or a heterocycloalkyl radical itself optionally substituted,

- or a cycloalkyl radical.

The compounds of formula (E) can be obtained, for example, as indicated in
scheme 3 above, from commercial 3,6-dichloro[1,2,4]triazolo[4,3-b]pyridazine

of formula (S).

15 More particularly, the compounds of formula (E) where Ra represents an OR8
radical can be obtained by treatment of 3,6-dichloro[1,2 4ltriazolo[4,3-b]pyrid-
azine (8) with an alkoxide of formula (U), at a temperature in the region of

80°C and in a solvent such as N,N-dimethylformamide.

More particularly, the compounds of formula (E) where Ra represents an



46 Ra 2a'/ 2a"2f/ 2f" According to schene 7 above, the benzothiazol es of
general fornula (21') and (21") can be prepared resepectively from
conmpounds of fornulae (2a') and 5 (2a") in which the substituent Wcontains
a basic function of the NR3R4 type (R3 and R4 as defined above with R3 and
R4 different fromH), by oxidation, for exanple, with sodiumperiodate, in
the presence of acetic acid, at a tenperature in the region of 20C. In the
conpounds of general formula (1) as defi4fed above, the sul phur S can 10 be
oxi de SO or sul phone, SO2 accordi.n t he net hods known to

i di zed h
those. ski |t IOeSI%E{?trﬁé“%J tCaihgewpbtesesr By desatignt iaf %@tccgglglg@] 2iHE1356Ksi bl y

reactive grogps. | : ' r : t:.Ag
products of &8? : l}’é‘rfei!i a%wa]m&%fggﬁ&ﬁ@gqgm%gt@, @Agﬁ%gn\/éé}gtgﬁ%qﬁartggknom
and can be otagidmed 28° Chand domnsoieéat! $uch as NybledinditimgfarmatbddeonySodhe

t hods k to th Llled jn tk t, f le starti from
Comer oi ol _prati T R IE2 RAWHE bl Sdsiousne R Fed SOV osushy S5t hat

in order g0 gakidedHla $&ed@ LARE S 8 RPERIGIIVE BAwbBR 7TOPEMd grcdescri bed
above, it may be necessary to introduce protecting groups for am no,

rboxyl an | cohol. functjons in order 20to avgid side yeactions.
carboxyl a dM%ré:OpaO |culgrly((:, the compounds of2formu|a 8%) where Ra represents an

NHCORY radical can be obtained by reaction of a compound of general
formula (E), with Ra = NHz, with a compound of formula (P) as described for

the compounds of general formulae (L3), (1¢’) and (1e”).

10 More particularly, the compounds of formula (E) where Ra represents an aryl

or heteroaryl radical can be obtained, for exampie:

- from the boronic acids of formula (V) (R'=H), in the presence of
barium hydroxide octahydrate and (1,1-bis (diphenylphosphino)-
ferrocene)dichloropalladium(ll} in a solvent such as, for example, N,N-

15 dimethylformamide, at a temperature in the region of 80°C;

- or, alternatively, from the boronic esters of formula (V), in the
presence of palladium dichlorobis(triphenylphosphine) in a solvent
such as, for example, 1,2-dimethoxyethane, in the presence of a base

such as 1N sodium hydroxide, at a temperature in the region of 80°C.

20 Scheme 4: Other pathway for synthesizing the 2-aminobenzothiazole

derivatives of formula (2d”)

N

s
ws S E N( \7/ S>-—NH
LI T (€ Ca
N )—N/ \ /\N
d %
M2 R agn

According to scheme 4 above, the 2-aminobenzothiazoles of general formula
(2d”) can also be prepared from the compounds of formula (M2) and a

25 compound of formula (E), in the presence of potassium carbonate, in a



The foll ow ng non-exhaustive list of exanples of protection of reactive
functions may be nentioned: - hydroxyl groups may be protected, for
exanple, with alkyl radicals such as tert-butyl, trinethylsilyl,
tert-butyldimethylsilyl, methoxymethyl, tetrahydro25pyranyl, benzyl or
acetyl, 47 butoxycarbonyl, BOC, benzyl oxycarbonyl or phthalimdo radicals
or other radicals known in peptide chem stry. Acid functions may be
protected, for exanple, in the formof e$2ers forned with readily cl eavabl e
esters such as benzyl or tert-butyl esters or esters 5known in peptide
chemi stry. Aspivent siichyas disnethpl enlpaoxide The estiohas caaipdoautube gxample.be
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10 According fo scheme 5 above, the benzothiazoles of general formulae (2¢’)
and (2e”) can be prepared respectively from the compounds of formulae (2a’)
and (2a”).

In scheme 5 above, the substituent ORG preferably represents O-t-butyl. The
substituent R2 represents an alkyl or cycloalkyl radical optionally substituted

15 with an alkoxy, heterocycloalkyl or NR3R4 radical (R3 and R4 as defined
above).

A *,

Ra
T

The carbamates of general formula (T') and (T"') can be obtained respectively
by reaction of carbamates of general formulae (2a’) and (2a") with R6=tBu



a) The products described above may, if desired, undergo, on the possible
carboxyl functions, esterification reactions that nay be perforned
according 5to the usual nmethods known to those skilled in the art. b) The
possi bl e conversions of ester functions to acid functions of the products
descri bed above nmay be performed, if desired, under the usual conditions
known to those skilled in the art, in particular by acid or alkaline
hydrol ysis, for exanple with sodi um hydrdki de or potassium hydroxide in

10al hol i i f i nst i th | I 1at | | ith
10ai conol | o BRSbuly 9oLt ancs L TELDA0OL or plAgt st v D
performed acﬁmfbirﬂathltyﬁoﬁrﬁémib%{% e bR ck W e ‘hglaﬁé‘e Sk d tepdpeatiie art,

for instance in a sol'vent such as nethanol or ethan di oxane or
di met hoxyet hahketwieentdeamt 888nce of sodi um 15hydr oxi de or potassi um
hydroxide. c¢) The possible free or esterified carboxyl functions of the

products desghé hef aimue | e@y anﬁr%ﬁﬁﬁﬁﬂj.lai(ie’%ﬁﬁr(?(%”’)hgﬁ?) ALohOlorbpuieli ons

via the methods known to thosé skilled in'the art: t ossible esterified
car boxyl ¥ unfteinoriBe negmpeundsiudedhrmiuia d@sl)r gueferablnl wéhoR6Etet ivinsthby t he

met hods known_ to thos Oski | | in the art, and in particular with [ithium
al um ni um h\;\ggvﬁgur?cﬂs (gffégwgﬁtﬁ%fa&d &r}gt ance tetrahydrofuran, or di oxane or
ethyl ether. The possible free carboxyl functions of the products described
above may beMpeelpagigularty, thes compounds af genetal famutlaefge’) andd2et) can be with

boron hydrid . _d) The.possihle.al koxy functions, such as.i, rti,cul ar
et hoxy ot gginesEresPaERl Bydtdarfighd Ol b IR el okl PR ek a,
i nto hydr oxyfor Exaeipie) nathuid gord-@etic s, it araiviehpBgctk BeWicHiGrohtargns kdt! | ed
inthe art, for exanple with boron tribromde in a solvent such as, for

exanmpl e,1%etdhigreperabiedn threredign af 3§1¢-di ne hydrochl ori de or hydr obr oni de,
or alternatively with hydrobrom c or hydrochloric acid in water or

trifl uoroacesltarnativaly,athd efdmipoundt of) gdigal ésmviah Gfe’pr edredid nbtginedps,
for instance those indicated above, ma erfornmed under the usu

y be p sual
condi tions KHSGYtRY reasions ef | theqcemppadeaf | formulas: (FBupsd (Rla Vi thei d
hydr ol ysi s JRd (4 Cl; 4ch htk ori J )
benzenesul pﬁr@@é acl o(wo}r ngrﬁg-&t %rfu%ﬁésacﬁ’;ﬁgﬁﬁ{g%dw&fh%oﬁ]égené:& é)forDL
dithiothreitol and sodium dihydrogen carbonate, in a solvent such as ethanol
15 and at a temperature in the region of 80°C, optionally followed by a treatment

in situ with trifluoroacetic acid at 20°C if necessary.
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The carbamates of general formula (L4) can be obtained by reaction of
20 carbamates of general formula (L1), for example with alkyl halides of formula
(W), in a solvent such as N,N-dimethylformamide, in the presence of sodium

hydride, at a temperature of between 20 and 90°C.

Scheme 5a: Synthesis of the benzothiazole derivatives of formulae (2e’) and
(2e”)



S5trifluoroacetic acid, or alternatively via catalytic hydrogenation. The
pht hal i m do group may be renoved with hydrazine. f) The products descri bed
above may undergo, if desired, salification reactions, for exanple with a
m neral or organic acid or with a mneral or organic base according to the
usual nethods known to those skilled in the art: 10 such a salification
reaction nmay be perforned, for exanple, in the presence of hydrochloric
acid, or alternatively of tartaric acid,44itric acid O nethanesul phonic
acid, in an alcohol, for instance ethanol or nethanol. g) The possible
optically active fornms of the products described Eﬁﬁﬁb may be prepared by

resol ution oﬁv the racemc xtures accordl ng to tpe\usgal—ISmeriiods—known
to those skifled in td.ka&noarﬁp The prdaljctﬂ of for (I)/'%s ed above
and al so the @ oAl hegfwi th ® ghow adyaptiag />‘

phar macol ogi ca p”fopeﬂ'ol es, partl cul ar ccount  of i g

ki nase-i nhi bi tifg propert| es as indicated ahove. The products of the

products of the invention may thus al so increase the therapeutic effects of
commonly used antitunour agents. These properties justify their therapeutic
use, and a subject of the invention is in particular, |as dicanents|, the

products of formula (1) as defined above, 25 said prod&fs pot.mul a (1)
di
eu

present invention can in particular be used for treating 20 Bum)urs*. The

being in any of the possible racemic, enantioneric and{dimst&f€oi soneric
isoner fornms, and also the addition salts with pharnac .cabfy acceptable
m neral and organic acids or with pharmaceutically accleptable m neral and
organi ¢ bases of said products of forrmula (I). 50 A subject of the

i nvention |s ¥ i I ndi ng
povention | OWH%@E P L e heiioh@@erﬁ%i LIRS thé HeRbfYSIISs B Jehers
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1, 3- benzot hi azol ) car bamat e

6- ([ 6-(4-f1 U8 o@w@@@[m m]ﬁreﬁ%ﬁ% & aD5=dihinthreiel iands spriuey SRYHeI$T 1, 3-
benzot hi 370l c4r8RA18EIn ARbRKNL such as ethano! and at a temperature in the region of
(6-0-(4-fluorophe nyOt 1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany1} -

1H benzi m d&#bIC. 2- yCcar banat e

The benzothiazoles of general formuila (2e’) can be prepared from the
compounds of formula (2e”), according to the methods described below for

preparing the compounds (I’) from the compounds (I"}.

10 The compounds of formula (L6} can be prepared from the 2-bromobenzo-
thiazole derivative (L5) by treatment with an NH2R9 derivative, for example,

in a solvent such as tetrahydrofuran, at a temperature in the region of 20°C.

The substituent R9 represents an atkyl or cycloalkyl radical optionally
substituted with an alkoxy, heterocycloalkyl or NR3R4 radical (R3 and R4 as
15 defined above).

The compounds of formula (L5) can be prepared from 2-amino-1,3-benzo-
thiazol-6-yl thiocyanate (K) (commercial compound), for example, by
treatment with an alkyl nitrite and cuprous bromide in a solvent such as
acetonitrile, at a temperature in the region of 0-20°C, according to the method
20  described by Jagabandhu Das et. al., in J. Med. Chem. 2006, 49, 6819-6832.

Scheme 6 Other pathways for synthesizing reduced derivatives of formula (1)
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10benzi m dazol - 2-y1) - 3- ( 2- nDrpholln 4-ylethypurea 6-{[6-(4-fluorophenyl

, 2,41triazol o] 4, 3-b] pyri dazi n- 3- yI]squhanyl} 1Hbenzi m dazol - 2- am ne -
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N46- ({6-[(2- N@é&@ﬁ%ﬁb@@ﬁ%mée]e{%\/g e Béﬁ’%ﬂﬁlﬁkﬁeg -d¥Joner sl FBiAald-(I) can

yl | sul phany1) -1, 3- benzot hi azol - 2-yl [ acet am de 5-

64[ 6- (44l uoraiphemjgr{enarzdmftmn dhel ocpmpeunqi@wﬁ i@arzlula 3yl ¥ ueguetign,} foxg 2-
(morphol i n-4; %éan%lgylvlnt 'SO l?rrqz (5rho'hyér:de n% $lvent such as ethanol, at a

5 temperature in the region of 80°C, or else by reduction with zinc(Q0) in the

presence of acetic acid, at a temperature in the region of 20°C.

Alternatively, the compounds () can also be prepared from the compounds of
formula (E’) by coupling with the compounds of type M1, M2, M3 or N,
obtained as intermediates by reduction of the compounds L1, L2, L3 or K in
10 situ, as described above in scheme 2. The compounds of type M1, M2 or M3
can also be isolated and used for the coupling with (E’). The compounds (E')
can be obtained from the compounds of formula (E) by reduction, for example
by reduction with zinc(0) in the presence of acetic acid, at a temperature in

the region of 20°C.

15 Aliernatively, the compounds (I') can also be prepared from other compounds
(1"} by conversion of the group W to a group W’ of the same nature as defined
above for W and according to reactions of the type defined in scheme 2:
conversions of 2d'/2d” to 2a'f2a” and to 2c’/2¢”, conversions of 2a'/2a” to
2d'/2d” and to 2b'/2b”.

20 Scheme 7: Synthesis of benzothiazole N-oxide derivatives of formulae (2f)
and (2f")



- phenyl

6-116- (4-fl uorophenyl)[1, 2, 41tri azol o[ 4, 3- b] pyri dazi n- 3-yl ] sul phany1} -
1, 3- benzot hi azol - 2-yl ) car bamat e

1-{6-[(6- ethoxy[1,2,4]triazolo[4,3-b]pyridazi n- 3- yGsul phanyl ] - 1, 3-
10benzot hi azol - 2-y11- 3[ 2- (nor phol i n-4-ypet hyfl urea -
1-{6-[(6-ethoxy-7,8-dihydro[1, 2,4]triazol o] 4, 3-b] pyri dazi n- 3-yGsul phany1] -
1, 3-benzot hi azol - 2-y11-312- (nDrpholln 44¢pet hyfl urea -

N46- ({6-[(2- nethoxyethypan1no][1 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl I sul phanyl) benzot ki azol - 2- yfIcycIopropaneQa

1- (6 {[6(4NurN2 4]tr|azologi3 b] pyMi K::jli lfk“;l)han 11-1
, 3- benzot hi - 1 (ZNQMéQanr KaFia 4- y ethyflu a -

- et hyl - 1H pyr I-4 yl)[l 2, 4]tr|azolo[4 3- b] pyrwdazi n- 3-

yl i sul phanyl }=T1)3- benzothlazol 2-am ne -

1-(6-{[6- (44Iuoﬂ%pheny§; Fo8- di hydro-[1, 2, 4]tr|azolo[4 3- b] pirafdazi n- 3-

20yl ] sul phany11-1, 3- benzot%l azol - 2-y1) - 342- (nor phol i n-4-yl ) et hyfl urea
oxet an- 2-yl nmet hyI (6-{[6-(4-1I uorophenyO[ 1,2,4]triazol o] 4, 3- b] pyri dazi n- 3-
yl ) sul phanyl | -1, 3- benzot hi azol -

N-{6-[(6- nemmlmgzo&ftﬂemazoalaﬂ\f@ ﬂa%pﬁg}mtéﬁzmsyfﬁ@é@@ﬁ%w? {2fzand

b t hi I
(641 6. (4. (R0 EhrHE Sh41R3 R B OGKRIY HanFeompounds of fomuiee, e and 11 1,
3- benzoshi g2at)-id-whithdes aobstdue®W dor{tsiss 6 basib dwygtion2of4he NRIBH dye

, 3- b pyri daﬂ?ﬁ 3@&:{)4555' dg{] dy alluove with %]Zg(tj %fi é?ljerent%rom?l’-ﬁz bg/%&rcgacﬁon'

in-1- ypet hyl
g [ (6- et hoxybel exafipid, #RR! dhurd- PhRYdAteazh the-presehahaimyidetis, dciaen#ad hi azol
am n
temperaiure in the region of 20°C.
in the compounds of general formula (I) as defined above, the sulphur § can
10 be oxidized to sulphoxide SO or sulphone S0, according to the methods
known to those skilled in the art and while protecting, if necessary, the

possibly reactive groups with appropriate protecting groups.

Among the starting products of formulae A, B, J, K, O, P, Q, R, S, U, V and
W, some are known and can be obtained either commercially, or according to
15 the usual methods known to those skilled in the ar, for example starting from

commercial products.

It is understood, for those skilled in the art, that, in order to carry out the
processes according to the invention described above, it may be necessary to
introduce protecting groups for amino, carboxyl and alcohol functions in order

20 to avoid side reactions.

The following non-exhaustive list of examples of protection of reactive

functions may be mentioned:

- hydroxyl groups may be protected, for example, with alkyl radicals such as
tert-butyl, trimethylsilyl, tert-butyldimethylsilyl, methoxymethyi, tetrahydro-
25  pyranyl, benzyl or acetyl,

- amino groups may be protected, for example, with acetyl, trityl, benzyl, tert-



5-

6-{[ 6-(3-fluorophenyO[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phanyll-1, 3-
benzot hi azol - 2-am ne 1-cycl opropyl-3-{6-[(6-ethoxy[1

, 2, 4] triazol o[ 4, 3-b] pyri dazi n- 3-yGsul phanyl ] - 1, 3-benzot hi azol - 2-yl | urea

- N-(64[6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl]sul phanyl}-1
10 benzot hi azol - 2- yOcycl opr opanecar boxani_de

N- (6{[ 644-fl uorophenyl)-7, 8-di hydro[ 1, Z,Aﬂﬂ triazol o] 4, 3-b] pyri dazi n- 3-

yl I sul phany1l- 1. 3-benzot hi azo0l,- 2- cycl opr opan rboxam de -

1-(6-{[ 6- (3- %Pﬂ?&%‘jﬁ'&?&ﬁ%‘@%@é zﬁ%ﬂ%@‘éﬁ?{%ﬁbﬂgﬁﬂ ﬁ?ﬁﬁ%ﬂ&?ﬁdﬁ- éﬁcﬁ@% WPhRER1) - 1, 3
- benzot hi azeddi2di9+«a44n( @pmg bﬁe%is‘f@?t hyl Jurea 15 and al so the addition
salts with pharmaceutically acceptablé mneral and organic acids or with

phar maceuti cal.| y. accept abl e, m ney al organi c .bagses of said products of
Pormita. (1) ArnRGER Ao’ bf gbSidted der B5ATRie: JR dB8 P ERIOT tBe AT 6Hs
contai ni ng, afth2@agly ickeaviabl edi?8tsucht ab G-y PBE tof-HuRR ﬁt?%“%ffses@ér .
formula (1) as defined above or a pharmaceutically acceptable salt 01g this

product or akippwdirupepfde ¢higmigtisduct and, where appropriate, a
pharmaceutically acceptable carrier. The invention thus covers the

phar maceut i cal list asfPosidUsOpotsAMALPIUNS. RS ey inee ukBgrelli KOtoudd ih8Rst one
of the nedi canents as defined above. 25 Such pharmaceuti cal conpositions of
t he preseent eXithpoksi bipwnyioathose akilied iapiheoprt and, faoexamplecin watent

i ngredients [gf: Pideh gnti m totic medi canents, such as in particular those
based on taxol, Ci sp?a‘ti n, DNA intercal ating agents, and 53 the |ike.

These pharmaceutical conpositions may be adninistered orally, parenterally
or locally by rapiteanotggpihatdi isoroseblend’ grpiredisad: icaesssary, e mubjgnts or

by intrayen HeINg L [ Of}. S osltions nay, be
solid o(rsml i 3&%&9{%’6&1 %a@%%gn%gnb%cﬁ%#m@ea Imlig? ﬁ%ﬁﬁlngom%?stgyeﬁh?n
human nedi ciprecedses intideted ebsiveplire ooderstegabtahn atiest inedrheidiatedi dd Sther
| ozenges, gel éﬁgsul es, dlr O@S, ranul es, injectable preparations,

oi ntments, HEIHESHT fgENYa (hdg OReconMasR coRvaIsIs: Wiashors knawn teuthpse

met hods. Th%kﬁl%giiiﬁ%é BE Rtiishna®y be incorporated therein into excipients
normal Iy 10 used i n theSe pharmaceutical conpositions, such as talc, gum

arabic, |lactqQse, starch, nagnesi um.stearate, cocoa butter, aqueous or
nonaqueous rarfe@Fé‘?” ?%ftefsifie'%ﬁ’ﬁgf’ﬁﬁé% W(?‘EHHCH%‘TL or plant origin, paraffinic
derivatives, glycols, various wetting agents, dispersants or enulsifiers,
and pr edér vadyiavemction foFlsaposifiehticio ohge estdrifafiction teain adit eursteipandi ng on t he
product used, the 15individual treated and the condition in question, may

be, for examylLreddiiBMor reducing a free or esterified carboxyl function to an alcohol
function,

d) a reaction for conversion of an alkoxy function to a hydroxyl function, or

alternatively of a hydroxyl function to an alkoxy function,

20 e) a reaction for removal of the protecting groups that may be borne by the

protected reactive functions,

f) a reaction for salification with a mineral or organic acid or with a base so as

to obtain the corresponding salt,
g) a reaction for resolution of the racemic forms to resolved products,

25 said products of formula (I) thus obtained being in any of the possible

racemic, enantiomeric and diastersoisomeric isomer forms.



0.05to 5 g per day in adults, or preferably fromO0.1 to 2 g per day. A
subject of the invention is also the use of the products of fornmula (1) as
defi ned above or of pharmaceutically acceptable salts of these products for
the preparation of a nmedicanment for use in inhibiting the activity of a
protein 20ki nase. A subject of the present invention is also the use of
products of formula (1) as defined above for the preparation of a

medi canent for use in the treatnent or prevention of a disease
characterized by deregulation of the acﬂ@vity of a protein kinase. 25 Such

a nedi canent may in particular be for use in the treatnent or ﬁrevention of
a di sease i nfhefeasons a)3a gi canijecedrrisd auhangpelendsyah¢enditisns Kaownds t he

Tt her ool BRES el Wmaggnt#a?.r&%c%ﬂﬂo&w@%é}sd!ﬁ'e%}ﬁsﬁéﬁ MET or mut ant

forms thereo the present invention is also the use defined

above, in which the protein kinase is in a_cell culture. ubj ect, of the
present invealilba Rredusts HJassabed abgeeimay htesged; Hn igé’hoﬂh ER AR el

i nase 18 1 oy pFRMBhcychsS Waldiionbn tORCIRFESERL id)BBIcPringal deciibcu! ar

the use of a pro for the preparation of
a nedi carent tdf the ussial methiduis Kroexreiat those skilled éatheeart. of di seases associ at ed
with an uncontrolled 10proliferation. A subject of the present invention

5 10 partl ol dhel BRsUBR YhnfoRihlut Slief AiBlihs(td R} HEHLRRE BPAKE TOr

t he preparati‘on oOf use In the treatnent or prevention of a
di sease chosgmducismitberifed bbavergnay diep petfbomed vésd@irqdr alnidegrthei osual

di sorders, fibrgtic disorders, roI fera |on dlsorders
met abol i ¢ di gqﬁcg@rgs %@W%F%lta‘%se gg‘ﬁﬁ‘i‘rg” %W&Lﬁ% o
di seases, r h [ I t cle
degener at Oﬁﬁ)}'d}gl}gfasngor RXSHIpAS with SBERMRLIBIdToRaE er* bb%ssﬂh@b%?éxldéruﬁ

10 alcoholic medlum for instance in methanol, or alternatively with hydrochioric

acid or sulphuric acid.

The saponification reaction may be performed according to the usual
methods known to those skilled in the art, for instance in a solvent such as
methanol or ethanol, dioxane or dimethoxyethane, in the presence of sodium

15  hydroxide or petassium hydroxide.

¢) The possible free or esterified carboxyl functions of the products described
above may be reduced, if desired, to alcohol functions via the methods known
to those skilled in the art; the possible esterified carboxyl functions may be
reduced, if desired, to alcohol functions by the methods known to those
20  skilled in the art, and in particular with [ithium aluminium hydride in a solvent,

for instance tetrahydrofuran, or dioxane or ethyl ether.

The possible free carboxy! functions of the products described above may be

reduced, if desired, to alcohol functions, in particular with boron hydride.

d) The possible alkoxy functions, such as in particular methoxy, of the
25 products described above may be converted, if desired, into hydroxyl
functions under the usual conditions known to those skilled in the art, for
example with boron tribromide in a solvent such as, for example, methylene
chloride, with pyridine hydrochloride or hydrobromide, or alternatively with

hydrobromic or hydrochloric acid in water or trifluoroacetic acid at reflux.



A subject of the present invention is thus nost particularly the use of a
product of forrmula (1) as defined above for the preparation of a nedi canent
20 for use in the treatnent or prevention of diseases in oncology and in
particular for use in the treatnent of cancers. Anbng these cancers, the
treatment of solid or liquid tunours and the treatnent of cancers that are
resistant to cytotoxic agents are of interest. The cited products of the
present invention nmay in particular be used for the 25 treatnent of
primary tumours and/or netastases, in pa#%icular in gastric, hepatic,

renal, ovarian,_ colon, prostate and |un NSCLC a d SCLC
gl i obl ast onm§) Thﬁyﬁmoaaﬂbﬁ rar@&é?ﬂmargrw@ag‘? E‘é?ﬁf&est OB ‘Wé‘%a&ﬁa Vel may

| ynphoi d of BYeldBAGIRIARAL SLLE SOHERII kidin & ARIESskildl B fiehart] YN

or |lynmphatic s;e)tl tem cancers, bonée cancers and pancreatic cancers.
subj ect of t pertipuksafd anmhymlysss pésforméréthtlarofacrdrquhraﬁjbszdmcbforicor mul a
(1) as defined above for the ' use i n,cancer

t di nt
chenot her apyacid, néﬁ@?ﬁ%’%ﬂ"ﬂgr?éﬁ‘éep ;)arf ;égrgdgbqrﬁ%shiﬁﬁgﬁlg %ﬂgn{)?rﬂa?a?ﬁ}d fly be
used al ong Ofnf|'uBrc§a§%HfE'a'&ﬁf 'o?%lteﬂ%*éﬁvag%ie&t%mk Hyafodure®BAt appl i cation may

in particular be adm nisté | one I n conbi nation with chenot herapy or

r adi ot her apy_or tively in conbina r exanpl e, with other
t her apeuti ¢ %{B%m% aﬁ'ﬁl‘] A PP B3RS "(,e”a‘@’@ﬁ;t‘gq?rﬂy &N omonl y used antit umour

agents. 10 As kinase inhibitors, nmention nmay be nmade of butyrol actone,
f1 avopi ri dol flafthe2 pRediyads odgmibgﬂam’bwaz 6relye ungleega, nd- desieedyy isplifidation al so

known as ol omuci ne. A su %ec. of theraﬁé,esent inve tlont s al.so [as new
i ndustrial preRFliens, fqu"@‘aéﬂ%'ﬂ haith @ mipehahel; FeaRICHAd (Iryith s Binefgl onp g
and N as def jpeticbavead&rbmgte @é Ledahaegiodadiknen to those skilled in the art:
10 such a salification reaction may be performed, for example, in the presence of
hydrochloric acid, or alternatively of tartaric acid, citric acid or

methanesulphonic acid, in an alcohol, for instance ethanol or methanol.

g) The possible optically active forms of the products described above may be
prepared by resolution of the racemic mixtures according to the usual

15 methods known to those skilled in the art.

The products of formula (I) as defined above and also the addition salts
thereof with acids show advantageous pharmacological properties, in

particular on account of their kinase-inhibiting properties as indicated above.

The products of the present invention can in particular be used for treating

20 tumours.

The products of the invention may thus also increase the therapeutic effects

of commonly used antitumour agents.

These properties justify their therapeutic use, and a subject of the invention is
in particular, as medicaments, the products of formula (1} as defined above,
25  said products of formula (1) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with
pharmaceutically acceptable mineral and organic acids or with
pharmaceutically acceptable mineral and organic bases of said products of

formula ().



in which R6 represents an al kyl radical optionally substituted with an
NR3R4 (a -(d 2),-NR3R4 radical), alkoxy, hydroxyl, heterocycl oal kyl, phenyl
or -(CH2)n-phenyl group, with phenyl being optionally substituted and n 20
representing an integer froml to 4, such that OR6 represents the
correspondi ng values of R as defined above; R7 represents a cycl oal kyl or
56 al kyl radical optionally substituted with an NR3R4, al koxy or hydroxyl
radi cal or a phenyl, heteroaryl or heterggycloal kyl radical, thenselves
optionally substituted as indicated above; and Ra, Rl, R2, R3 and R4 have

t he meani ngsAl sighjeat &thapvtion I8 endl doubwan e xamlegfcanidtits thargrogueduct s
of formula (1), illustrate the invention w thout, however, limting it.
Exper i ment al ceeesp@iingriethedatoninafeieulae: t he conpounds of the present

i nvention was carried out with the ACDLABS software version 10.0. 10

M crowave ovenngsgp: Sf{é@l(ag@fhdp&ﬁgwmz,4%&%4,%%@%»%@&%@5%}& 1H
an 0

NVR spectrum at 400 M spectrum at 300 MHz were acquire n a
Bruker Avancé 3prezatniage!-Byucabamaiice DPX- 300 spectrometer with the
chem cal shiftsin ppm) in the solvent d6-dinethyl 15 sul phoxi de (d6-DVS0)

referenced to &-[B-ERrMEbpRehBIPLIAtridizeloM,338)8yHdazin-3-yllsuiphanyl}-1,3-

benzothiazol-2-amine

- methyl (6-{[6-(4-fluorophenyl}[1,2,4]triazolo[4,3-blpyridazin-3-yl]sulphanyl}-

1H-benzimidazol-2-yl)carbamate

= 1-(B6-{[6-(4-fluorophenyl)[1,2 4}triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1H-
10 benzimidazol-2-yi)-3-(2-morpholin-4-ylethyl)urea

- 6-{[6-(4-fluorophenyl){1,2,4]triazolo[4,3-blpyridazin-3-yljsulphanyl}-1H-

benzimidazol-2-amine

- 1-(2-morpholin-4-ylethyl}-3-[6-([1,2,4]triazolo[4,3-b]pyridazin-3-ylsulphanyl)-
1,3-benzothiazol-2-yljurea

15 - 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yi]sulphanyl}-1,3-
benzothiazol-2-yl}-3-(2-morpholin-4-ylethyljurea

- 1-{2-[(2R,6S)-2,6-dimethylmorpholin-4-yllethyi}-3-(6-{[6-(4-fluorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-ylurea

- (6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
20  benzothiazol-2-yl)carbamate of 2-morpholin-4-ylethyl

- 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphany(}-1,3-
benzothiazol-2-yi)-3-[2-(4-methylpiperazin-1-yl)ethyllurea

- N-(6-{[6-(4-flucrophenyl)[1,2 4triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-

benzothiazol-2-yl}-4-morpholin-4-ylbutanamide

25 - 1-[2-(diethylamino)ethyl}-3-(6-{[6-(4-flucrophenyl){1,2 4ltriazolo[4,3-
bipyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yhurea



The mass spectra were acquired either by: LG Ms-DAD-ELSD anal ysi s
(Ms=Waters ZQ, or LC- M5- DAD- ELSD anal ysis (Ms=Platform ||l Waters

M cromass) or - UPLC Ms-DAD- ELSD anal ysis (Ms=Quattro Premier XE Waters).
20DAD consi dered wavel ength A=210-400 nm ELSD: Sedere SEDEX 85;

nebul i zati on tenperature=35C, nebulization pressure=3.7 bar. Exanple 1:
Met hyl

(6-116-(4-fluorophenyl)[1,2,4]triazol o] 3-bl pyridazi n-3-yl]sul phanyl) -
251, 3- benzot hi azol - 2-yl ) carbanmate 57

a) Thenet hyl (64[]@6( @hmm@gd[naﬁw,mbiolﬁ[mwbjmamzb{ &-y8sbippgnyifd A-n- 3-
yllsulphanylb 3- pben arb can be prepared in the

fol l owi ng wa§enePthiezels y f3€E g 'E? @S%h@‘é’? nmg of sodi um borohydri de

are added to a 5 suspension of 242 ng
3-chl or o- 6- (4- NL[Bq{wﬁamgtmxyemynamm@EIoI é]tﬂaﬂelb%&bjp@miﬂbnie-lhnd 100 ng of

met hyl (6-sul benzot hi a amate in 3 cm of
N, N- di net hyl Y‘B?Lﬁ%%? :1) i’@ -befEothigzo %yliqcé?c | ubl e vi ol et-brown suspensi on

is stirred at 95C for 2 h. The solution is cooled to 20C and then taken up
inab50/% m xﬁﬁ[ﬁe@eﬂuwmpbemﬂ}[di Zetltridzoboge Galt ) pyriddmn-Bed]sbtphagyi}0N-f2tspensi on

is spin-filter dr| of .a creany-white insol uble

mat eri al @'ﬂor@@ g)egﬁﬂtgtsghe’ﬁ%@'@é?' P9 0% of et hyl

(6-sul phanyl 1, 3- benzot hi azol - 2-yCcar bamat e. Extraction of the nother
liquors wth- ephmyrhyl acﬁe{[a{(é-ﬂubod:plmwdﬁb&4§1riytcuig[4o$ biwidarzigadrysypbsmg}-over
magnesi um SUJI-\%D%EE filtr and concent ration to dryness in a rotary 15
evapor ator g nzothigy '¥ %ﬁ"lb M&%i | which i s subsequently filtered. 48
ng of a white powder containing >80% of nethyl (6-116-(4-fluorophenyl)-

[1, 2, 41tri azol b-[{&r[(ﬁ-dzihpyy[rld}aé]trriazug{ﬂ]%h]pﬁ’rida&imﬁw)m;ﬁmmtﬂthﬁazoI 2-yl)carba

mate are thus ob The 15 duct contai ni ng 70% of net hyl
(6-sul ph]aQnyLljbeinzé’ttﬁL ‘S’%‘{Bﬁf‘nfzd p% n%cﬁiesﬁ ‘8%are reacted with 50 ngy of
3-chl oro-6-(4- fluorophenyl)-1,2,4-triazol o 4, 3-b] pyridazine in N ,N-d
i met hyl f or mami H@ﬂ@m&ony—ﬁg? dthrcz[ﬂrﬂ ﬁfriamiéﬁﬁyb]amldﬂﬂaﬁcwl)ﬁwmwl sodi um
bor ohydri de. tlaII e ol e suspension is stirred at
95C for 2 h.1’$ﬂ%er§8 'U?%‘?J Yiz lga(lf% 8“%%&%%5%% taken up in a 50/50
m xture of water and 25 ethyl acetate. The resulti ng suspension is filtered
So as to giwve Ni@~({6g[(8fmathox¢@hyl9amirt0é[1i%ébwlaﬂﬂl@[‘lrﬁa wridazigehnt ai ni ng t he
met hyl (64[6 .
fl uor ophenyd[}fugjhlf‘]nty) EQ&GSFRFE@ZQ"@F']CH%F’B@%ﬁrﬁf‘é[ﬁ%ﬁgﬂ{%1- 1, 3- benzot hi azol
-2- yl)carbanate.

yh 15 - 1-(6-{[6-(4-flucrophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-

benzothiazol-2-y1}-3-[2-(4-oxidomorpholin-4-yl)ethyljurea

- 6-{[6-(1-methyl-1H-pyrazol-4-y)[1,2,4]triazolo}4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-amine

- 1-(6-{[6-(4-flucropheny!}-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3-
20  vyllsulphanyl}-1,3-benzothiazol-2-y1)-3-[2-(morpholin-4-yl)ethyl]urea

- oxetan-2-yimethyl  (6-{[6-(4-fluorophenyi)1,2,4]triazolo[4,3-b]pyridazin-3-
vilsulphanyl}-1,3-benzothiazol-2-yl)carbamate

- N-{6-[(6-methoxy[1,2,4]triazolo[4,3-blpyridazin-3-yl)sulphanyl]-1,3-

benzothiazol-2-yl}cyclopropanecarboxamide

25 - N-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo{4,3-b]pyridazin-3-yi]sulphany!}-1,3-
benzothiazol-2-yl)acetamide



58 a 95/5 then 90/ 10 gradient of dichloronethane and of a 38/17/2 solution
of di chl or onet hane/ net hanol / aqueous anmoni a. 56

ngof net hyl (64[ 6- (4-fl uorophenyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

Asul phanyl | - 1, 3- benzot hi azol - 2-yOcarbamate are obtained in the formof a
5white powder, the characteristics of which are as follows: MELTING PO NT
>270C (M er block) 1H NVR SPECTRUM (400 MHz, o ppm) (d6-DVS0): 3.78 (s,
3H); 7.40 (t, J = 9.0 Hz, 2H); 7.54 (dd,58 = 2.0 and 8.0 Hz, 1H); 7.65 (d,
J =80 Hz, 1H,; 803 (d, J =9.5 Hz, 1H); 8.10 (dd, J = 5.0 and 9.0 Hz,
2H); 8.21 (d 1€{6 [E2mr@tidmxy] TLEI)4]tr}825Iib4abﬂyrtdﬂirﬁ?,wi,sunah)anyllz 35 (broad m

1 MASS SP M 453( + M + b
TEDe net hyl ﬁ'&ﬂ&%yﬁ gfg@%’iﬁﬂl”ﬁfﬂl éﬁyyéf?ﬁk%gm)ate Cal(’l %)e(prle_%(('slr )ed i n)

the foll ow ng vvay a solution of 5 ng of potassi um di hydrogen phosphate in
1.1 cnB of wat ﬁﬂ(ﬁaethoxy?ﬁZZ)Qtriaz:dch[év%U]plyydaﬂﬁ Ivyl)eilpibhrydf-t.Birodiiazdl; are
added to a V\?Ite. suspensi on of 280 ng of nethyl

(6-t hi ocyanat@™™8- benzot hi azol - 211)- carbamate in 11 cnB of ethanol at
20C. The white suspension is stirred for 18 h at reflux. The reaction
mxture i%s coobgd- ¢3@ﬂlzﬂ01)hembé)ﬁ1,204]triazom‘[4 \Edn]pyrimm-édgdbdlpd{mnyk}ﬁe?;m xture is
stirred for %5 mHutels The precipitate is spin- 20 filter-dried and then
washed wi t h PERapihiggplosragine vvater 231 mg of methyl

(6-sul phanyl-1, 3-benzot hi azol -2-yl )carbanate are obtained in the formof a

cream powders 1-I¢gclopmmtt8e[6'r[é& iethgxgﬂ 2QMitoazeioE, 3b ] Pwideains3-yNagph SPRIETRUM
LC- M5- DAD- EL 239 241(+)=(MrH) (+). c¢) The net hyl
(6-thi ocyanafg Her‘?og@%%@%m‘i@%‘ 2-yl)carbamate can be 25prepared in the
fol |l ow ng way

¥ 'N- -(6-{[6-(4-fluorophenyl)[1,2 4lriazoloj4,3-b]pyridazin-3-yllsulphanyl}-1,3-

10 benzothiazol-2-yl)cyclopropanecarboxamide

- N-(6-{[6-(4-flucrophenyl)-7,8-dihydro[1,2,4}triazolof4,3-b]pyridazin-3-

ylisulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide

- 1-{6-{[6-(3-fluorophenyi){1,2 4]triazolo[4,3-b]pyridazin-3-yl[sulphanyl}-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yhethyilurea

15

and also the addition salts with pharmaceutically acceptable mineral and
organic acids or with pharmaceutically acceptable mineral and organic bases

of said products of formula (1).

The invention also relates to pharmaceutical compositions containing, as
20  active ingredient, at least one of the products of formula (1) as defined above
or a pharmaceutically acceptable salt of this product or a prodrug of this

product and, where appropriate, a pharmaceutically acceptable carrier.

The invention thus covers the pharmaceutical compositions containing, as

active ingredient, at least one of the medicaments as defined above.

25  Such pharmaceutical compositions of the preseent invention may also, where
appropriate, contain active ingredients of other antimitotic medicaments, such

as in particular those based on taxol, cisplatin, DNA intercalating agents, and



0.467 cnB8 of nethyl chlorocarbonate is added, with a syringe, while

mai ntai ning the tenperature at 0C, to a green solution of 1 g of comrerci al
2-am no-1, 3-benzot hi azol -6-y1 thiocyanate in 12 cnB of pyridine at 0C. The
59 suspension is stirred for 2 h at 20C before the addition of 6 cnB of a
50/ 50 m xture of water and ethyl acetate. The white powder obtained is
filtered on a frit and then washed successively with water and with ethyl
acet at e. 816 ng of a white powder of g% hyl

(6-thiocyanato-1, 3-benzot hi azol -2- 5yl )carbamate are obtained in the form
of a white ptwdidee. the characteristics of which are as follows: MASS
SPECTRUM LC- M5- DAD- ELSD: 264(-)=(MH)(-); 266(+)=(MH)(+). d) The

3- chl or 0- 6- ( %néé@@ggﬁhg%agaﬁg&gﬁagmbﬁg Al Be ScRlimktd 88428, GaRehErdly epar ed

in the follow ng
6- (4- f | uor opbelogk)y by 20dictlr agichivdd (BtHe ghiniathalzihe-rBucdusamenibranesdr bfy
phosphor us ox¥chl oride are introduced, at 20C, into a m crowave tube

equi pped wi t FIVRVRRLHEPT Ptrémyscaiar INgEHYeact i on nixture is then heated in

the mcrowave for 1 h at 150C before the addition of 100 cnB8 of a saturated
aqueous sl uThese obmgpoditians Inyalr og ealit ar bauidtaadamdy theein dryepHarmacentiealdi ti on

15 of di hyd bopat e t ralize.t di Th 1 Xt
obt ai ned 1 5 AT GREHNY 1FPIBTERBBHOBEHGT RERG SMHRE! GHgaNF e Blases
are conbi ”edta;%'l‘éis,g@gélrlrgiér]@és%ércé%;ﬁﬂh%ﬁ' £ YrAh@Ls, AREIANE prapdratiess t

dryness, to give of " an“orange solid that is chromatographed on a 40

g Anal ogi x ceintmenigecrems Of gelsSihepare prepdred agcording tethg wsuab meteedmne

then 20 wit 80/ 20 i xt f dichl t t t 9 f
5 ahl or ob- (416 drepnaRiert 8% 4 FEsBPECERTRR s AP nortiehy ™ ©

obt ai nedig n gy a‘nqhas@gharrb@éaﬁicapd:érﬁlﬁgé_m@u&@@tﬁgﬁggéﬁgh%a@bimcﬁ&@e as

fol | ows: 1H NVR SPECTRUM ( 400 8 ppm 0): 7.47 (t, J =9.0
Hz, 2H): 8. OStare, magnesiunigiearety,: cagoaibytias, agueous or ARRAGUEPUL CAMIEJS, 8. 51

(4 3 25= 9. Bblr Al MPSP SREGTRMbIHE SRTDAB-RAR: ddRaihes( Mifddhen / (1

Cl present).
various wetting agents, dispersants or emulsifiers, and preservatives.
The usual dosage, which is variable depending on the product used, the
15 individual treated and the condition in question, may be, for example, from

0.05 to 5 g per day in adults, or preferably from 0.1 to 2 g per day.

A subject of the invention is also the use of the products of formula () as
defined above or of pharmaceutically acceptable salts of these products for
the preparation of a medicament for use in inhibiting the activity of a protein

20  kinase.

A subject of the present invention is also the use of products of formula (1) as
defined above for the preparation of a medicament for use in the treatment or
prevention of a disease characterized by deregulation of the activity of a

protein kinase.

25 Such a medicament may in particular be for use in the treatment or

prevention of a disease in a mammal.

A subject of the present invention is also the use defined above, in which the

protein kinase is a protein tyrosine kinase.



60 4.6 g of hydrazi necarboxam de hydrochloride and 5.7 cnB of triethylam ne
are added to a m xture of 4.3 g of 3-chloro-6-(4-tluorophenyl)pyridazine in
70 cnB8 of butanol, at 20C. The resulting mxture is heated at 140C for 65 h
and then cooled to 20C before the addition of 300 cnB of dichloronethane.
The 5 reaction m xture is then washed with 150 cnB8 of dem neralized water.
The organi c phases are subsequently conbi ned and then dried over nmagnesi um
sul phate and concentrated to dryness, tgggive 4.93 g of an orange solid.
This solid is then taken up in diethyl ether, and then spin-filter-dried,
to give 2.5 g subjdet oftHd pysephenihliod i2aldo tihé azeldeffided-abopy s indatich-tBeol i n
the formof a ){e_i | ow 10solid, the characteristics of which are as foll ows:
MASS SPECTRUNICWICIYRsInAMiTassDs M1 rymutepidfoms thsieel o present). f)The
3-chl oro-6-(4-fluorophenyl ) pyridazine can be prepared in the follow ng way:
140 ng of 4-Alsudljebenzrngleenninveativon isaaido 234 usy definsddiborehindwhigarthd S
carbonate in 7 cnB of dem neralized water are added to a solution of 300 ng
of commer ci abroeiBkifiasgivropFehELiHEe n 12cn8 of di oxane. The nediumis
degassed by sparging with argon for 5 mnutes and then 115 ng of

t et raki s(st ri AhkebcpbpirhpreekptinvadiicmiOiisatiee addedfingt eboive! inrwhighttaéned i s
heated at 115C for 1 h _30 and then cooled to 20C before the addition of 20
20 cnB of deMfPHR KiNaseds Na@ MMk precipitate formed is spin-filter-dried
.and then washed with demi neralized water. After drying, 213 ng of a pink
solid are obAalubpstt dixtheapidsent idvariienaiguaopatiphias éhe vadenofi@ pragivet of

di chl or onet hane f ol | owed drying of the organi c_phase overr&gggnesi_um

b .
sul phat e andOBBH@etht aatqeﬂﬁéﬁ@tt%ﬁegéf}e HIeRAABAT Ofg BIedicanafdOopyRade . 25
The 2 sol | d%héﬁre@?ﬁﬁbr‘?ﬂﬂ RGO BRI AU ARICEH O idted 2ufin 97| @iohERed | dge
pm- (e I chl t 0

of silica 50 ution: oronet hane). 285 ng expect ed producted
ar e t hudOobtmblifetgticeind chr omat ogr aphed agai n under the same conditions, to

give 175ng of 3-chl oro-6-(4-fluorophenyle)pyridazine in the formof a white

lid, th £ Sita] e : ; MBS SREGE
TG V. DAD. EL S ESE0 O e RieRp (R G TE LA the YoM iPS it
1, 1- Di et hylfetrhyla (64§ 6lefined |above ghe thyel pfapazatign of azoledfcansi]fpy Lseazi n- 3-

| | ph -1.3-b t hi | - 2- bamat e, 5a) _Th 1- di. et hyl et hyl
Lo S ar MR R BB ERep RETER Rofba Thm e MABEID bR
3-yl ] sul phamyddd 1v§ss*é¢”é%’ﬂi¥ér§ﬁ&h - disYRIGHE baimbe: CaBoRferd envisafgias call

Exanple 1 a, but using mg of 1, 1-dinethyl et hélJ (6-sul phanyl-1, 3-
benzot hilazolprolifgdignbdisatderandnaobalic stis@ders, qlierges4-asthivg.o gHerpopisy, 2, 4-

triazolol 4, %'e%cﬁ}{sr i gyas%(ianqe'di%ésoe@t ?@ﬁnao%%J,S p%%Fiégigg ﬂ’rgun‘?er&o% O&ﬁﬁ’ﬁis,qjad

diabetes, muscle degeneration and cancers.

A subject of the present invention is thus most particularly the use of a
product of formula (1) as defined above for the preparation of a medicament
20  for use in the treatment or prevention of diseases in oncology and in particular

for use in the treatment of cancers.

Among these cancers, the treatment of solid or liguid tumours and the

treatment of cancers that are resistant to cytotoxic agents are of interest.

The cited products of the present invention may in particular be used for the
25 treatment of primary tumours and/or metastases, in particular in gastric,
hepatic, renal, ovarian, colon, prostate and lung (NSCLC and SCLC) cancers,
glioblastomas, thyroid, bladder or breast cancers, in melanomas, in lymphoid
or myeloid haematopoietic tumours, in sarcomas, in brain, larynx or lymphatic

system cancers, bone cancers and pancreatic cancers.



10 12/ 25 (KP-SIL, 60A; 32-63 pM, elution being carried out with 95/5

di chl or onet hane/ sol ution B (solution B = 38/17/2

di chl or onet hane/ net hanol / aqueous anmoni a). 27 ng of 1, 1-di net hyl et hyl
(64[6-(4-fluorophenyl) -

[1, 2, 41triazol o[ 4, 3-bi pyri dazi n-3-yl ] sul phanyl }-1, 3-benzot hi azol - 2-y1) car ba
mate are obtained in the formof a yell ow powder, the characteristics of
which are 15as follows: MASS SPECTRUM L%5 M5- DAD- ELSD: 495() (l\/H—l)(+) 1H
NMR SPECTRUM (400 MHz, d6-DMS0) Sppm 1.50 (s, 9 7.40 (t, J=9 Hz, 2 H)
7.54 (dd, J=é sibjectmftbe pragentiresnien Fk-alsg tm&usqoagheep@ﬂuetﬁ offepmglaryy) 1 H)

510 (90, =90ty ol ) el Sbronti cd ikaiohtons % (o 0GR M

(6- sul phanylchemoltenzgey.hi azol - 2-yCcarbanate can be prepared as in Exanple 1
b, but using 615 ng of 1, 1-di nethyl et hyl

bhosphat & angUBBeTRCeTeRt B aPdiErR: fendy R ray i el LR P "
25( 6- sul phangdmbinitibanzot hi azol - 2-yOcar bamate are thus obtained in the form
of a white powder, the characteristics of which are as follows: 62 c) The

1, 1-di net hyl y h e

prepared in ?hg érofjﬁot\%m %gwm%@?ésf@ éészrjci)¥:}‘]1lf(1‘?rztert l%@fd’l‘h)l car b%dr}lﬁftﬁéﬁgrreg added
to a m xt ur ealhelorgnaonusinativrcivith dhehiithesepyasrabdivtivdrapaanlai2ryataedynia and 2
cnB of triethylamne in 20 cnB of 5 dichl oronet hane at OC under argon, and

the nixture BNRINAEAN ©rsxamplay Willy othepBiprapeutis@9ents. ny of
N, N- di et hyl pyri di n-4-am ne are then added and the resulting m xture is

subsequent | yShelotghtpguniadagdity ntay 26 Comveonl ubed astitumdur &jants.i ng. The
clear green solution is run into water and extracted with ethyl acetate.

1.765 g @ an¥qhl N RAWAEFs, 3Fhentit A%k ndd BUBL{I5ctBNe, flavopiridol and
2(2-hydroxyethylamino)-6-benzylamino-9-methylpurine, also known as

olomucine.

A subject of the present invention is also, as new industrial products, the
synthesis intermediates of formulae E’, M1, M2, M3 and N as defined above

15  and recalled hereinafter:

CI

N \ HS
- \GU- 1SS,
N N
/N d

HS S
@: P 5ot
N 0}—R7 \©:N/>—NH2

M3 N

in which R6 represents an alkyl radical optionally substituted with an NR3R4
(8 -(CH2),-NR3R4 radical), alkoxy, hydroxyl, heterocycloalkyl, phenyl or
-(CHa)p-phenyl group, with phenyl being optionally substituted and n
20 representing an integer from 1 to 4, such that ORG represents the

corresponding values of R as defined above; R7 represents a cycloalkyl or



10 chromat ography on Bi otage Quad 12/25 (KP-SIL, 60A; 32-63 pm), elution
being carried out wwth a 95/5, 90/10, 85/15, 80/20, 70/30, 60/40

cycl ohexane/ et hyl acetate gradient. 1.058 g of 1, 1-dinethyl ethyl

(6-thi ocyanat obenzot hi azol - 2-y1) carbanate are thus obtained in the form of
a yell ow powder, the characterstics of which are as follows: 15 MASS
SPECTRUM LC- M5- DAD- ELSD: 308(+)=(MtH) (+). Exanple 3:

6- 1[ 6- (4- Fl uorophenyl1)[ 1, 2,4]tri azol o[ 4,56 b] pyri dazi n-3-yl i sul phanyl}-1, 3-
benzot hi azol - 2- am ne .

The6- 116- ( 4- flkybraita rptiphally subistititedovid] anNBPRr plexy wr vgreediradisaly 11- 1,

3- 20 benzot hiazol -2-am ne can be ,pr.epar I ol i ! 1 cn8
of trifluoroftet i@eggﬁgh%(%(?ﬂ% o Age"?@%}’ §l§a[ﬂ‘ i%&g%ﬂ a%gmasgg/eegapgh%ﬁ(aﬁr%yxt ure
of 127 ny of sdbdtitdicdebBYineidayéd (fbovb6-dr RaoROPIRNY RB- ahd, R4 have the
,4]triazol o[ 4, 3-b] pyrid azin-3-yl] sul ph a nyl}-1, 3-benzoth iazol-2-yl

) car banat e | MERNES pelicalashilepvsret hane stirred at 20C, this addition taking
pl ace over 25 7 h, until the starting product has di sappeared. The reaction
mxture is tifae RABGRERY exbAthI6E)dRhichedHe §ilo@i®s Soff fornia J$), tilugtetovie 186. 5
mg of yellow powder which is purified by chromatography on Biotage Quad

12/ 25 ( KP- Sl investien withosB heweves|limitirthitbei ng carried out with a gradient of
di chl oronet hane t hen di chl oronet hane/ met hanol : 99.5/0.5, 99/1, 98.5/1.5,

98/ 2, 97.5/ 2ERpeffikatal s6&ic#H. 6My of o
6- 116- (4-fl uorophenyl)[1I, 2,4]triazol o[ 4, 3-Db] pyri dazi n-3-yl ] sul phanyl11-

the char act el e oD bt o8Bl Rl Gt ekt i Ped Bl or o
bl ock) 5 NVRwitRERd RADIGRS 3Witherévi s(gHO00 Bz, d6- DMSO) , oppm 7. 31 (d, J=8.3
Hz, 1 H 7.35 - 7.48 (m 3 H) 7.66 (s, 2 H 7.98 (d, J=2.0 Hz, 1 H 8.01

(d, J=9.8 Hz,,: : .J=8.8, 5.4 Hz, 2 H 8.49 (d, J=9.8 Hz, 1 H
MASS SPE RLM‘%@KE—%%B@%@D: 393(-)=(MH) (-): 395(+)=(MH) (+). Exanple 4:
10Met hyl (6-116-(4-fl uorophenyl)[1,2 4]triazol ﬂ 4, 3- b] pyri dazi n-3-yl ] sul phan
y1l1l- 1H benzBi@itage;dnitiatoy] R0V max, 2450MHz

a) Thenet hyl (6-116- (4-fl uorophenyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl ] sul phany1Thd MR Bpéeeanh-a2-a00cikHraarmd &H NvIRbspautepaaed00VHRevere

foll owi ng way: 150.02 cm _of glacial acetic acid and 65 ng of ([j[iujrrzth I
[(2)- (net hyl 2¢qwied mst hg| PadisTimveeae biiei-d08r &1 afidten fvangexf4-38P 110
ngof 44[6-(4- s [T : H H + i Hh

fl uor ophenyl qu:cir,o&ﬁu?tﬂ X, @ﬁ?l@@!gicﬁ@ﬁmﬁzfﬁn'_%%w s[rﬁlt%%asr?il\ﬁpﬁedr?zglr%q"w .

di am ne i 4s9pRofiic 18E-DMDO) rdifericesitbtd. Bephi At AltempérabfatdFGOIK.
approximately 80C for 2 h 30 and then left over a weekend at 20C with

The mass spectra were acquired either by:
- LC-MS-DAD-ELSD analysis (MS=Waters ZQ), or
- LC-MS-DAD-ELSD analysis (MS=Platform || Waters Micromass) or
- UPLC-MS-DAD-ELSD analysis (MS=Quattro Premier XE Waters).
20 DAD considered wavelength A=210-400 nm

ELSD: Sedere SEDEX 85; nebulization temperature=35°C; nebulization
pressure=3.7 bar.
Example 1:

Methyl (6-{[6-(4-flucrophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-
25 1,3-benzothiazol-2-yl)carbamate



20 stirring. The reaction m xture is subsequently brought to basic pHw th
a 28% aqueous ammoni a solution. The precipitate obtained is filtered off
and then washed with water and ethyl acetate and dried under vacuum 53 ng
of a beige solid of nethyl

(64[ 6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl ] sul phanyll1- 1H benzi m dazol - 2-yl ) carbamate are thus obtai ned, the
25characteristics of which are as foll ows: MASS SPECTRUM LC— I\/B- DAD- ELSD:
434(-)=(MH (-); 436(+)=(M+H)(+). 64 7.67 (broad s, d, J=10.0
Hz, 1 H) 8.14) (ddThad=9ngsth®. 5 (B[6-¢-fiyorephenylyl] ZJQIF@ZQIQEQMJPW agngyo-

12. 44 (broad b

4-0-(4-fl uor35gi]rH’é\c?ﬂf’li_%y[}1‘P %QWNP hé%! &[ﬁﬂ)f‘?r%f]‘rs% d&3 n- b(? yPiesp :a]r %ar%?/l}the
benzene- 1, 2- g8l r@ew n be prepared in the followng way: 5 0.6 cm of
acetic acid and 1 ng iron(0) are added to a m xture of 146 ngy of

o troani1i ned 1%"“95'3%%%&%@@%'@&%%@%? Sb@H| Bkl 4rp bl =
reflux foy 5sdbg%§s@hdoftjmn B\F1304 19 Bfo-B4(4 2RGrdrsefemyh- 1, D d-tadelbib[48-bipyrid cnB

of a 5N aqueou ol ution of "sodi um hydroxi de and 10 cm of demi neral.i zed
water. 10 Th@ame)etndr 0 memphewthy (@x&hﬂﬁﬁﬁ@ﬂ'1v§'@ﬁn§%§t§*z€ -yYoFa et at e.

over magnosi BRTenpNAFAT IR RRARERSRLAOLG. TRl KAURle PRCSAnT! o

obtained is § sldh s stithedtdtyds St foe 2, h. S'Ehmscblutm)rers cvoled to 28Ctamehitheéni ed
under vacuum

44] 6- (4-11 uohe&spnggmm[ @, BORD: mmixtutse oply atE] NG G nacgtate. The resuiting

15yl ] sul t t

of "wh orfthy SUPRSETD S SHRALRER XF, 4 & VP RA RS, “Eééhm ey
c) The 5- 116-indelubleomateeinl viHict?, at]rttamazexmate@ pppyet ddd ﬂ yqﬂ] @&Hé}‘lanyll-
Do oy e Breanen b5 TR iR 3D AT S 8 Chcid U
3-am no- 4-ni 4, pphe i étm:%déta-ﬁet efonaswéé S Rir@hg NofNerd ﬂsa@ewamemem desr The

reaction is s |rred at anbient tenperature for 2 h and then 746 of
3- chl or 06- ( 4mbbnesiophewata,, Fitvation andl epacentittipyr idyReSadd 2. B/ of

triethyl gm dded. Th ' t d 25
Lhen o 1101 edoyaiorateh Shes b esrmigyap PR TS sl Bpb i aRichty. 4 fomnd 02
m xture obt ai Neghifes B¥ivtiBE eBnwiting3xEWsCndF ofetityhy I(6-diGe(datieorbaheny)-|

anount of nethanol is added due to solubility pro ni ¢ phases
are conbi ned1ahdlttiazmolds3- blpy(ﬁiﬁézlnn%gﬂ@ﬁph?rﬁ‘ﬂﬁﬂ &%@@%W&Z%'oﬁ-&%ﬁ%%éf@

dryness, so éarséth s%'b}/aqné?‘d brown solid which is chromatographed on a 25 g 65

The 155mg of product containing 70% of methyl (6-sulphanyi-1,3-
20 benzothiazol-2-yl)carbamate are reacted with 50 mg of 3-chloro-6-(4-
fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine in N,N-dimethylformamide
containing 0.07 cm® of triethylamine and 15 mg of sodium borohydride. The
partially soluble violet-brown suspension is stirred at 95°C for 2h. The
solution is cooled to 20°C and then taken up in a 50/50 mixture of water and
25  ethyl acetate. The resulting suspension is filtered so as to give 112 mg of a
creamy-white  insoluble material containing the methyl (6-{[0-(4-
fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yllsulphanyt}-1 ,3-benzothiazol-2-

yl)carbamate.

The batches of 48 mg and of 112mg are combined and purified by

30 chromatography on a Biotage Si 12M+ column, elution being carried out with



Merck cartridge of silica 15-40 pm(elution with ethyl acetate). 360 ng of
54[ 6- (4-fl uorophenyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl1l- 2-
nitroaniline are thus obtained in the formof a green solid, the
characteristics of which are as follows: 5 MASS SPECTRUM LGC- MsS- DAD- ELSD:
383(+)=(MtH) (+). Exanmple 5: Methyl (6-([6-(4-fluorophenyl)-7,8-dihyd rofl
,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl i sul phanyll- 1H benzi m dazol - 2-yl ) car begtat e

a) Thenet hyl (6-116- (4-fl uorophenyl)-7,8-di hydro[ 1, 2, 4]p‘r;[i{ri azol o[ 4, 3- 10l A
pyri dazi n- 3- pl 9561 thear8p}0 gradientzdhi¢htospmethanecand e 38342 selutiefr ed i n
the fol |l ow ng. : 130 of ., co rcial di a\]

[ (2)- (et hyl 8mﬁ%ﬂ%]?ﬂﬁr}%g@ﬁ%%%%%?@%ﬁ%{addedt oasol utionof 223 ny of
4- ([ 6-(4-fluorophenyl)-7, 8- _ o

di hydr o[ 1, 2, 8bimgi azafl o[MetByb] prilaHd-fnoRphenyhlphalijazdelfEREYIdazifiGni nei n
15 9 cnB of t hanol .a 0.038 .c f,.al aci ti¢..acl r.es i ng
mxture is h%%@‘%{}yi}SgngO&%&ﬁTﬁ 8_)%@5@%& %feegcibg%ﬁ%i qgct?e;F ?fg r@c%%‘and
130 ny ofs di Bt Howlde) theakdidMdtRy BFWNIEh gengs fullsear bamat e are again
added and the m xture 1s heated at 80C for 8 h. After an overnight period

obt ai ned o BELoGNE O GIRERE I C ot oci pi tate formed i s Tiltered

of f and then washed successively with water and with ethyl acetate. The

resul ting solt VMR SIPECTRUIM A0 Mt ppu) (HEDMIOIRTSR.aptkd 4h(fa Mer ck
cartridge (25 3.9t o1 Li6a, 1340 L, 64 88 ! 1) cPB8RE, 94 18 ot

acetate. 105

(6{[644-1] UO&P@“@.DSJ@: 7.-Bo % hydyal: 18 204bar i azslochid 8:(0HRY RHYle8.2N-@; 25

yl I sul phanyl11-1H benzi m dazol - 2-yOcarbamate are thus recovered in the form
of a broWh sélF2d) HehéHE b héd,ef + 5 E, dH)wig.¢h (rogdds, 1)1 ows: MASS
SPECTRUM LC Ms- DAD- ELSD: 438(+)=(MtH)(+). 66 (s, 3 H 7.29 (dd, J=8.3,

2.0 Hz, O v . (4% (J=B1-BHEE, 433H)=(M6)(65, 1
705 Caa. oSS S RO L o e e
di

591 sul phanyPrhontime nedve; (rRBhant Ge R e R IR R0 ey

prepared in the following way:

a solution of 5 mg of potassium dihydrogen phosphate in 1.1 cm® of water at
15 20°C, followed by 480 mg of DL-dithiothreitol, are added to a white
suspension of 280 mg of methyl (6-thiocyanato-1,3-benzothiazol-2-yi)-
carbamate in 11 cm® of ethanol at 20°C. The white suspension is stirred for
18 h at reflux. The reaction mixture is cooled to 20°C, then 10 cm® of water
are added and the mixture is stirred for 15 minutes. The precipitate is spin-
20 filter-dried and then washed with large volumes of water. 231 mg of methyl
(6-sulphanyl-1,3-benzothiazol-2-yl)carbamate are obtained in the form of a

cream powder, the characteristics of which are as follows:
MASS SPECTRUM: LC-MS-DAD-ELSD: 239(-)=(M-H)(-); 241(+)=(M+H)(+).

c) The methyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate can be

25  prepared in the following way:

0.467 cm® of methyl chlorocarbonate is added, with a syringe, while
maintaining the temperature at 0°C, to a green solution of 1 g of commercial

2-amino-1,3-benzothiazol-6-yl thiocyanate in 12 cm® of pyridine at 0°C. The



422 ng of zinc(0) are added to a solution of 240 ng of 5-{[6-(4-

fl uorophenyO[ 1, 2, 41tri azol o[ 4, 3- b] pyri dazi n- 3-yl ] sul phanyl1l-2-nitroaniline
in 13 cnB of acetic acid and the resulting mxture is stirred for 1 h at
20C. 30 cnB of water are then added to the reaction mxture, which is
changed to 10 an al kal i ne nmedi um by adding 16 cnB8 of an aqueous sol ution of
ammoni a at 28% The m xture obtained is extracted with ethyl acetate. The
resul ting organic phase is washed successgvely with a saturated agueous

sol ution of sodi um hydrogen carbonate and with a saturated agueous sol ution
of sodi um chkospatesiand strredéor 21hisaRBCebefong ties additionighiface; of id $e/58d and

evaporated 15t o drypess. The residue is, nmade, into. a ste  i.ns

filtered, anW'Wé%%EW? Elﬂﬁjdpetﬁylv%c@tﬁ%tﬁ‘r i‘pe € Bf%d%&ﬁ?m%d SRR on a

44[ 6- (4-fluo washi i ith water and with ethy! acetate.

di hydro[ 1, 2, 5@%&?%&8{345%5’&“851‘??8&\3% \r!lmgmﬁ ]egappr\ivalmyelzl earg;?eang- 1, 2-di am ne
are thus obtained, the characterjstics o j .are. a Il ows:, . MASS
aPCTROM b BB TR P EROHA—E_("I\/IQI‘Q-!) W?;hy\f\g@g%k%%ﬁéfoéﬁ 3-benZothiazol-2-

1- (64[ 6- (4- FgHQérBeH%@é(é}é Btirfct ihitAE Rbred 61 8 wWHiRYSowt PreThdrdctatishanyfl} - 1H
enzi m dazol - 2-y1) - 3-(2-nor phol i n-4-yl ethyQurea  The

1- (6- 116- ( 4- whighr aeresniplipfve, 2, 4] tri azol of 4, 3- b] pyri dazi n- 3-yl ] sul phany11- 1H

benzi m dazol - 2-y1) - 3- (2- nor phol i n-4-yl ethyQurea can be prepared in the

25f ol | ow } . 0. i ; o 64[ 6- (4-
fl ugr oSWezglws%éﬁggW&%M??ﬁﬁl %%%gﬂﬁ?@&ﬁrﬁ;ﬁﬂ g-le)g(z)i m[ dagol

et by i 2. Bhr  of P8 RGREroFrE-RBsaper Y-t UReSl LB A5 bs: 2
mn. The 673 a¢&Min he beRingent rat ed under reduced pressure (-7
nbar/80C) so as to recover 292.6 ng of brown powder. This solid is m xed

o o A o e 2o EU TS e Ay o
Bi ot age QuadpAgédiorud dl§enride BRAINBEIEEHML 20M0} iinto beimgoravei tbeout

with a gradient of dichloronmethane and then dichl oronet hane/ el u%n,t : 99/1,
98/ 2, 95/5, eguippedgwihie megnajc stimen dingetpachior migiure 19 then heated in the

di chl or onet han |,/ e %ﬂﬁ. : 3
11- ( 64[ 6- ( 4- '%8%&%3@511) fEbREe azo%gtbi,%a-kﬁﬁlgplyl of 199, @ CASAated
benzi m dazol aguadlis3sdldtiom op bedium Hydrogéh yarbemtarnadtthers tHofuotheaiadediann t he
formof a beii'(_zle powder, the characteristics or_ nghCh are as l'?l I o&: NVR
SPECTRUMS 1+HPRRA{Wn0hKigens caisnpie gemneulglize Zhgsmediurg. jhe; mixiures Hg
(m 2 H 3. 50heindd it sbr&t8yl Beetate Hhe oRnidphdsds ez, 1
H 7.42 (t. @%@ﬂf@?@%ﬁ@%‘ﬁ%ﬁ?‘?@? 1 m@ys.go ?d,J=9I.:§8% e 1 F) 158, 12
(dd, J=8.8, Coribiiaed ant)than48ri¢dl ovromaghiesiutn iulptat®Hmndoconegnttatel 1. 70
(br, s, 1H dryness, to give 696 mg of an orange solid that is chromatographed on a 40 g
Analogix cartridge of silica 50 ym (elution with pure dichloromethane then
20 with an 80/20 mixture of dichloromethane/ethyl acetate). 597 mg of 3-chloro-
6-(4-fluorophenyl)-1,2,4-triazolo[4,3-bjpyridazine are thus obtained in the form

of a beige solid, the characteristics of which are as follows:

'H NMR SPECTRUM (400 MHz; § ppm) (d6-DMSQY): 7.47 (t, J = 9.0 Hz,
2H): 8.07 (d, J = 9.5 Hz, 1H); 8.21 (dd, J = 5.0 and 9.0 Hz, 2H); 8.51 (d, J
25 =9.5Hz, 1H).

MASS SPECTRUM: LC-MS-DAD-ELSD: 249(+)/=(M+H)(+)/(1 Cl present).

e) The 6-(4-fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazin-3-0l can  be

prepared in the following way:



MASS SPECTRUM LC- Ms- DAD- ELSD: 532(-)=(MH)(-); 534(+)=(MtH) (+). Exanple 7:
64[ 6- (4- Fl uorophenyl)[ 1, 2, 4] triazol o[ 4, 3-b] pyri dazi n-3-yl | sul phanyl | - 1H
20benzi m dazol - 2- am ne

The64[ 6- (4-fl uorophenyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phanyl}-1H
benzi m dazol - 2-am ne can be prepared in the foll ow ng way:

Am xt ur eof 44[ 6- (4-fl uorophenyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-

yl ] sul phanyl } benzene-1, 2-di am ne and of &P ngy of cyanogen bromide in 25 10
cnB of ethanol is brought to reflux for 3 hours. The resulting reaction
mxture is t#héng olihydiezimesarharmide BpdrochisIridectd?. /<va e ialufaRingerand t he

m xt ure obt aj i S ] t | m Xt hyl
acetate and ﬂ;@&%%hooF:?Hl?fﬁgg?ﬁg&éﬁf%@@géﬁgﬁg@@@ l'%g{g 69%@nﬁﬁ @d?%\(/:ﬁs Y
ggg_nea Em sujtjpbaiae,r?a,aﬁt Qd}fgj_n ?V@p@%e}tﬁ Eif(;g@lii?gmﬂl 9514'0&0 rfec 6%er edd and
I s chromat ogr aphed on Bi ot age a - ,. 60A;, 32-63

g! u';] : on bei R@"Q%h@&ﬂ@@ 1 w0 Gi Qﬁg@ Heaziditien of %Qpcq@%?fo‘g‘éﬁﬁmeg‘ﬁ&gyhgﬁ

i chl or onet : L , B .18,
= G el ororeiiaaan {PE ey el ahe hitk 1580 o ey edtinydy. TREUCL.
5 fl uorophengidahi@phased arobohsbqBebiipyonddazaed aBdyhgs dried over magnesium

phanyl } - 1H benzj ni dazol - 2- ani t h bt ai in the f f a_ whiti
?oggér? the SHlahaler S SoncartHodis UNNEPs, Borer e ohanerapae Rl T R
400 MHz, d6g it RfiethSh ) Ref-gti ' br, s,
YU 7 53 (e nEnReke 38 ih e otfictarkt hom ofintiet fiied; Waiie B0, S
8.13 (dd, J=8f 8,(45lubrdtheng)H)24-tiezolo[4,3dpwidazin-3-oHjn il BBM(of a yellow H)

MASS SPECTRUM .. | C- MS- DAD- ELSD:. 376(:)=(M -).. 378(+)=(M+H) (+). Exanple 8:
6-[ (443-1 2-%‘?41‘#&161? -"S‘EF?%EH% 8%8%8-%{%@5%&%‘%{% ]-7,8-dihydro[ 1,2, 4] tri azol
0- 15[ 4, 3-b] pyri dazi n-6-yl | phenyGsul phanyl1-1, 3-benzot hi azol - 2- am ne

MASS SPECTRUM: LC-MS-DAD-ELSD: 231(+)/=(M+H)(+)/(1 Cl present).

f) The 3-chloro-6-(4-fluorophenyl)pyridazine can be prepared in the

following way:

140 mg of 4-fluorobenzeneboronic acid and 231 mg of sodium hydrogen
15 carbonate in 7 cm® of demineralized water are added to a solution of 300 mg
of commercial 3,6-dichloropyrazine in 12cm® of dioxane. The medium is
degassed by sparging with argon for 5 minutes and then 115mg of
tetrakis(triphenylphosphine)palladium(0) are added. The mixture obtained is
heated at 115°C for 1 h 30 and then cooled fo 20°C before the addition of
20 20 cm® of demineralized water. The precipitate formed is spin-filter-dried and
then washed with demineralized water. After drying, 213 mg of a pink solid
are obtained. Extraction of the agqueous phases with 40 cm®  of
dichloromethane followed by drying of the organic phase over magnesium

sulphate and concentration to dryness, gives 213 mg of a beige powder.

25 The 2 solids are combined and chromatographed on a 12 g Analogix
cartridge of silica 50 um — (elution: dichloromethane). 285 mg of expected
producted are thus obtained, and chromatographed again under the same
conditions, to give 175mg of 3-chloro-6-(4-fluorophenyle)pyridazine in the

form of a white solid, the characteristics of which are as follows:



The 6-[(4-{3-[(2-am no-1, 3-benzot hi azol - 6-yl ) sul phanyl]-7,8-di hydro[ 1, 2, 4] -
triazol o[ 4, 3-b] pyri dazi n-6-yl | phenyl ) sul phanyl11-1, 3- benzot hi azol - 2- am ne
can be prepared in the followi ng way: 92 ng of sodi um borohydride are added
to a solution of 500 ng of 2-ami no- 20 1, 3-benzothiazol-6-yl thiocyanate
in 6 cnB of N, N-di nethylformam de. The m xture obtained is stirred at 20C
for 2 h. 200 ng of 3-chl oro-6-(4-

fl uorophenyle)-1,2,4-triazol o[ 4, 3- b] pyriédazi ne and 0.34 cnB of
triethylamne are then added to the rust-col oured suspension obtajned. The
resul ting m NAGSSPE R UMl CaMISIDADLBES Por0S(1y4Nd HIWOH | adTeseitb 20C. The
reaction 25 mxture is taken up in a mxture of water and ethyl acetate.
After separatign @e organi c phase is dried over magnesi um sul phate and

t hen concenttate 0 dryness under vacuum The residue is chromatographed

and then &g?ﬁaD' vt TredehicmhrrohBy rangred ol bRty & 2™ "

38/17/2 69 rﬁgﬂﬁﬁw&aﬁﬁwg IRGHSAHSIeaMONi &) . 41 gy of
6-[(4-{3-[( am nol benzot hi azol - 6-yOsul phanyl -7, 8-di hydro[ 1, 2, 4] tri azol

IR AR R P A T e S
as follows: ﬁyl}ﬁh-ﬁ[ N@IPQMenﬁ&@%&l@ yl@dzzﬁbama@@k)caNNFbe 1bfd}§|ﬁﬂad 4@@ MTlZ
d6- DVBO) | 3ppi 3. 12 7' 30

(d, J=8.3 HzExample 71@4 but7 lmng mﬁ6 pfa? tf}!m@thm)eﬂwiséﬁxsylpf@wﬂﬁ 80 (d,

speCTRUM  LOMEIRz 2o driife a0 (o oL e e fordbrichyi 2325

1-(6-1[6- (4- tﬁbz@lbpp%]wﬂr)dahrﬂa %hfdrﬂmcgrz{phﬁisbbpwsddam o3 Bydthgel Phady1} - 1,
3- benzot hi azol lin- 4 yleth rea a

1- (64[ 6-104- fwaéo;s%@r%)[@% 4 216?’&4‘6 0 hﬂ@nb g d&%i”ﬁds oufswith 95/5
yl 1 sul phany et ERanbRofAR & ](golﬁtl&ﬁﬁmrﬁ)?ﬂZ“duéh%'r&%Bbh%éﬁﬁe%ﬁol-

prepared according escribed 1 n anpl e , but using 240
of 3-chl or o-/8g(deild uamopdreay | P7Ing, 4t ﬂn‘admmmhglleﬁlyﬂ)] p@{ﬁﬁe(ézfiumopmmg of

1-(2- m)rpholln4 - 3- an nzot az rea, 0.14
cn8 of tri etlhyd Al %@?%\[2@ é@%‘ﬁ ;mg%gl gﬁ%ﬂg r}‘\‘ﬂ q(,2r ﬁ&%aoéﬂrfngl’[%ed is
20chr omat Ogragghﬂﬁai?l@da}n ee %rrﬁ%‘ftar ey b@\%epfthé'dﬁa@ctéﬁstﬁ:@ affhickld#ei on
being carried out with dichloronmethane. 117 ng of

1- (6-{[ 65( 4-dd 'mlowphenyl )[ 1, 2, 4] tri azol o[ 4, 3- b] pyri dazi n- 3-yl ] sul phanyl).-1
, 3-benzot hi azol -2-y1)-3- (2- m)rphol in-4-ylethyQurea are thus recovered in

the form of 13aBel gPE R@M Lb‘ﬂ\ASbBAECEESDSh%gF)Q M*‘\HE(Q—W are as follows: 25
NVR SPECTRUM 1H NVR M—lz, DVS0) appm 2. 46 (m 6 H) 3.23 -

3.29 2 H) 3.59 4
2 H (m52 (dit NG, Eé?Td?lllM %O%szséfﬁ(é@h5§b%1% K- é'ég?%o &25 =9. 8
e, 8.1 J 1 14 d,
2 8 HZ 711—9(19%2 13535 ggc,ﬁl, Jls*za% ED*(‘) 8- 41 A65) s Bizkz, 11 W) 8.031(d,
J=9.8 Hz, 1 H) 8. 10 (dd, J=9.0, 5.6 Hz, 2 H) 8.19 (d, J=2.0 Hz, 1H) 8.51 (d,
20 J=9.8 Hz, 1 H) 11.82 (br, s, 1 H)

b} The 1,1-dimethylethyl (6-sulphanyl-1,3-benzothiazol-2-yl)carbamaie
can be prepared as in Example 1b, but using 615 mg of 1,1-dimethylethyl
(6-thiocyanatobenzothiazol-2-yl)carbamate, 10 mg of potassium dihydrogen
phosphate and 926 mg of DL-dithiothreitol. 659 mg of 1,1-dimethylethyl
25  (6-sulphanyl-1,3-benzothiazol-2-yl)carbamate are thus obtained in the form of

a white powder, the characteristics of which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 281(-)=(M-H)(-); 227(+)=(M+H)-)-
tBu.



MASS SPECTRUM LC- MS-DAD- ELSD: 549(-)=(MH) (-); 551(+)=(MtH)(+). b) The

1- (2-norpholin-4-yl ethyl)-3-(6-sul phanyl-1, 3-benzot hi azol - 2- yQurea was
prepared according to the method described in Exanple 1 b, but using 5 900
nmg of 2-{[(2-norpholin-4-ylethyl)carbanoygam nol -1, 3- benzot hi azol - 6-y1

t hi ocyanate, 11 ng of potassium di hydrogen phosphate and 1.1g of
DLdithiothreitol. 633 ng of 1-(2-norpholin-4-ylethyl)-3-(6-sul phanyl-1, 3-
benzot hi azol - 2-yQurea are thus obtained 62 the formof a white solid, the
characteristics of which are as follows: 10 MASS SPECTRUM LC- M5- DAD- ELSD:

337(-) =( M 1- g) ( The B3glimptyiathyl((Bythiocgangtaeenzothiazol-2-yl)carbamate can be
2([ (2-nmorpholin-4-yle arbanpyl ] am no}- 1, 3- benzot hi azol - 6-y1
t hi ocyanate bg%aiggm&%ﬁpﬁ@w{nﬁw %ol I ovvi} ng way: 0.44 cnB of Y

2-mor phol i n-4-yl et hanam ne is added, at 20C, to a solution of 1 g of phenyl
(6-t hi ocyanafd- g ,cd-ditert-buhll dicsrbonaje pracddadtte segidure of Bg drmmendal

and the resi BaposRied e aERihb b2 S Ry SIERREha by "*°°
(solid deposiichigbmietipiharat h°@ ideizegtin, aindditehhaxtarebbiaieed festifd 16

di chl or onet hane/ net hanol ). 902 of . . ,
2-{ [ (2- mor phaIhour at Of et 1%1 y@a@fﬁgﬂfbwnﬁ%’mﬂﬁwd!m;%ab’mﬁzaﬁﬂh&ﬁcﬁdd@d@d the

t hi ocyanat e : i I qh
char acter ot (S RRERY SLBCedqbrYbrbRE RacdaBRto st BT 2 SRRl b S,
?24( ;) =( M+H) (;ﬁr)fi?g.3 GTEerflealﬁgﬁemdl sgluti?r; is I'lt.)ln into water and extracted wittp} ethyl

-t hi ocyanat o- - henzot hi azol - 2- carbamate was, prepared in t.
fol | ow né m?@et?f%g1§6%%n9 2 hYeIloNE AP BHReL earﬁn(?%ﬁﬁﬁ =4.%‘g’g W’If'gadiqym
hydr ogenjcar . _edd : | uti
ydrogen ¢ a%%ﬁoggpﬂg?%r?ﬁaﬁggg%ﬁggﬁ%ggs% 8fldegba;a8288Cum) 0 efutipl U | on

of 2.5 g of conmerc I azol -6-yl thiocyanate 1n 94 c
of tetrahydrbéingarcariéd oetuithng nPdur 8079, s 3% tyuey2y, s£0/80ed6@H020C

Lﬁ;sgg gr 2”2&6\%929 , eﬁ%iﬁ%ﬁ{/lﬁgﬁvéne%a% 2Xg:;Lr‘ré(c):Jiecnr{?3 01f.0§é hylg agf t alt,?-'dil%g{‘ahy?ertﬁﬂm ¢
(6-thiocyanatobenzothiazol-2-yl) carbamate are thus obtained in the form of a

yellow powder, the characterstics of which are as follows:

15 MASS SPECTRUM: LC-MS-DAD-ELSD: 308(+)=(M+H)(+).
Example 3:

6-{[6-(4-Fluorophenyl)[1,2,4]triazolof4,3-b]pyridazin-3-ylisulphanyi}-1,3-

benzothiazol-2-amine

The  6-{[6-(4-fluorophenyl){1,2,4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1,3-

20  benzothiazol-2-amine can be prepared in the following way:

4x0.1 cm?® of trifluoroacetic acid (containing 10% of anisole) are added to a
mixture of 127mg of 1,1-dimethylethyl  (6-{[6-{4-fluorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)carbamate
in 5 cm® of dichloromethane stirred at 20°C, this addition taking place over
25 7 h, until the starting product has disappeared. The reaction mixture is then
concentrated under reduced pressure, so as to recover 186.5 mg of yellow
powder which is purified by chromatography on Biotage Quad 12/25 (KP-SIL,
60A; 32-63 um), elution being carried out with a gradient of dichloromethane
then dichloromethane/methanol: 99.5/0.5, 99/1, 98.5/1.5, 98/2, 97.5/2.5, 97/3.



71 washed with 3X50 cnB of a saturated aquous solution of sodi um hydrogen
carbonate. The organi c phase obtained is dried over magnesi um sul phate and
then concentrated to dryness under reduced pressure. The residue is taken
up in 50 cnB of water and the product is spin-filter-dried and dried 5
under vacuum at 20C. 3.45g of phenyl (6-thiocyanato-1, 3-benzothi azol - 2-

yl )carbanate are thus obtained in the formof a pale yellow solid, the
characteristics of which are as foIIomsIﬁW%SS SPECTRUM LC- MS- DAD- ELSD:
326(-)=(MH) (-); 328(+)=(M-H)(+). Exanple 10:

101- ( 2- Mor phd6iemgt-of 161 ayn)fmgmﬂqn&l)ﬂ,,Z,Fﬂtr:azmoiébm RBuidppir3-0lsulabanyf}-sul pha
nyl)- 1, 3- ben hi azo.

O The - ( 2- mor PrOFTATREFATIINE 91 s OBac Il 7 o By ROV Aes.

yl sul phany1) thb &&Q&éﬂ&%@@ﬂ&h.@h%b@q’olm be prepared in the follow ng
way: 277 ng of n-tributyl phosphine are added to a solution of 462 ng of

1-(2- 15 nmo t anyl-1, 3-benzot hi azol -2-yQurea in
5.5 cnB of t&@ﬁﬁ%‘éﬁh‘ﬁ%@ QgK&r&ﬁﬂ?@al s stirred for 1 h at 20C with

ni trogen sparging, before the addition of 176 ng of

3-chl or 0-4, 2NMR rSREGTRUM BaZ0aYT | hNMB, (41)66Mh-§2 afb- DMS@}slﬁpmn 7.31 (d,

ort butor O 02, o 58 SRUETYL 5| BOpBR eI B L SR B 1) e e

tris(1,5-di p@?@!ﬁbmeﬂg,a{ ﬁg S.ubgdta?'r—@@)eﬂwal bagl 816 Q). peestHien Ht)dded to the

resulting mXxture an uent ‘mxture i's brought to reflux for 17 h.

Caken up. i n WS SEREBRURE hpoRGERREFLESD: BaSREois et r s Bned 1o
then extracted with a 90/10 m xture of ethyl acetate/nethanol. 632 ng of a

25 yel | ow oi Examgleobt ai ned, and chronat ographed on Bi ot age Quad 12/ 25
(KP-SIL, 60 A; 32-63 JuM, elution being carried out with a gradient of

8'5 /c2| Oggf/ljgt h@%&%hen@d@ Tk ¢ ‘“PIDB@Hgf\mh@ﬂhﬁé'ﬁEé[4%?pyri%§éi%»3-9ﬁélﬂph&l@‘l}‘l’

1- ( 2- mor phol 1ii-benylneidhyoh2-3h¢@bafriate, 4] tri azol of 4, 3-
b] pyri dazi n- 3-yl sul phanyl ) -1, 3- benzot hi azol - 2-ylJurea are thus obtained in

the 72 f f t )
Fol 1ove: NELTI NG RO N e C (Bt AR BT N 0536 e

d6- DVB0) Sppyﬁsumh%lyl} mﬁﬁnzlmid@zw g)bamaies6 cem e Hprepasd- i3, dbe(m 1
H6.78 (br. 5., 0 ;2/738-748(m0|—|)5757(d J=8.5 Hz, 0 H 8.04 (d,
J=1.5 Hz, 0 BiO¥NgVAY4" 3=9.5,1.5 Hz, O H 8.70 (dd, J=4.5, 1.5 Hz, 0 H)

10. 85- 1095(m OH)
15 0.02 cm® of glacial acetic acid and 65 mg of dimethyl [(Z)-(methylthio)-

methylydene]biscarbamate are added to a mixture of 110 mg of 4-{[6-(4-
fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}benzene-1,2-
diamine in 4 cm® of methanol. The resulting mixture is heated at
approximately 80°C for 2 h 30 and then left over a weekend at 20°C with
20 stirring. The reaction mixture is subsequently brought to basic pH with a 28%
agueous ammonia solution. The precipitate obtained is filtered off and then
washed with water and ethyl acetate and dried under vacuum. 53 mg of a
beige solid of methyl (6-{[6-(4-flucrophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1H-benzimidazol-2-yl)carbamate are thus obtained, the

25 characteristics of which are as follows:
MASS SPECTRUM: LC-MS-DAD-ELSD: 434(-)=(M-H)(-); 436(+)=(M+H){+).

NMR SPECTRUM: "H NMR (400 MHz, d6-DMSO) & ppm 3.74 (s, 3 H) 7.33
(dd, J=8.5, 2.0 Hz, 1 H) 7.35 - 7.48 (m, masked, 1 H) 7.42 (t, J=9.0 Hz, 2 H)



MASS SPECTRUM UPLC- M5- DAD- ELSD: 457(+) =(MtH) (+). b) The
3-chloro-1,2,4-triazol o[ 4, 3-b] pyri dazi ne can be prepared in the follow ng
way: 10A m xture of 436 ng of [1,2,4]triazol o4, 3-b]pyridazin-3-ol in 6 cnB
of phosphoric trichloride is stirred at reflux for 3 h 30. The reaction

m xture is run into a 4N aqueous solution of sodium hydroxi de and the

m xture obtained is extracted with a 90/10 m xture of ethyl

acet at e/ net hanol . The aqueous phase, whitgh is still acidic (pH 1), is
brought to pH 11 by concentrated sodium 15 hydroxi de, and then

ddi
extract ed ag&iot BITas & Boj B0 hide et B-Cohizet h) 6. Ho bR o tiansl 2 HHb48r gan ¢
phases are C@thlzﬁlg.(a) Bhd Hgg@%'l ?_43\/(%qa{aﬁgﬂgguum sul phate, filtered, then

evapor at ed uhder vacuum m are thus obtai ned. 640 ny
of this gum are taken u&(in ethyl acetate and the resulting solution is

washed wi t h ®at er Therdellen(gdnpeonheaybl i 4 huazniedd-bipridaaigreyiaipRanyihat e,

filt d and : A1) . f

5 chi or o- 1, 20 FReab R R ogilBe P BNV i o povder,

the characteristigcs of which are as follows:. MASS SPECTRUM

UPLC- V5- DAD- EBgim” afsanefip/acid/mpg (149/ma obiropi(s gepesided yraenixture of 146 mg

Lo 2 A e oL S AR pcieDBcRl ST LRl R0 25

6- chl or o[ 1, Dittbamiliez i FEm>df blathancdaTher8acion M0 i3f thenmainiednat @flort e and

of 2.13g of Pd/ 5% in 50 cnB of angl is stirred at reflux for 3 h.
The reagt i 051551 E&@ﬁdosthﬁﬁﬁvefm‘ﬂhé%%igg be%g‘e %ﬁo@d'?‘ﬂ" Pgﬂg\Féngt RE ackl al yst
and the fil ta@;e%_u@béaamﬂor%ﬁggﬁﬁﬁga@i@@ RO c[}r#ﬁHF%gﬁ’ﬁ@r%ﬁﬂéch &, give

2.74g of a greeni sh powder chr omat ogr aphed on otage Quad 12/ 25
(KP- SI L,1060 He 3nixgenlairscutis extiaeiedy vatly 2x80 oo of teihd gratdteenThef

6 el or o nangl eyl ke I iped A7 PRl T, 171
[ 1,2, 4] tri azpled[rhagdnddion isdiHabe Jr cdhBerthiisd ot anrdsi Wﬁéﬂ%ﬁfgy Fofd a

whi tish powder, the characteristics of which are as follows: MASS SPECTRUM
LC- MB- DAD- Elofitpingdss i;:l@mug) n 91|ptm.p(th9r;(smq-|jﬂ(ar)dneg(@fpj them dried under

_10[1‘1{ g 5(1,[25@%![1%1 6- 4} lﬁat hyk mﬁ-@ﬂ%‘—)d4'—1;lhodf6¥lllérﬁ}l)r[]¥ ,5}4]&73%?0{2&@:6];A)'f/rficljauz?rg-gp henyl)

[ 4, 3-b] pyri dézuiph3nyiiiesiepbanidiarhind bedzatHi Enoined; WA SHaracteristics of
a) Thel-{2-[ (2R, 6S) - 2, 6- di met hyl nor phol i n-4-yl ] et hy11-3-(6-{[6- (4-
which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 353(+)=(M+H)(+).

c) The 5-{[6-(4-fluorophenyl)[1,2,4]triazolof4,3-b]pyridazin-3-yl]sulphanyl}-

2-nitroaniline can be prepared in the following way:

20 342 mg of sodium borohydride are added to a mixture of 1.76g of commercial
3-amino-4-nitropheny! thiocyanate in 15 cm® of N,N-dimethylformamide. The
reaction is stirred at ambient temperature for 2 h and then 746 mg of 3-chloro-
6-(4-fluorophenyl)-1,2,4-triazolo[4,3-bjpyridazine and 1.25 cm® of
triethylamine are added. The resulting mixture is then heated to 95°C and

25 then stirred for 1 h at 20°C. After the addition of demineralized water, the
mixture obtained is extracted with 3x100 cm® of ethyl acetate (a small amount
of methanol is added due to solubility problems). The organic phases are
combined and then dried over magnesium sulphate and concentrated to

dryness, so as to give a brown solid which is chromatographed on a 25 g



fl uorophenyl)[I,2,41triazol o[ 4, 3-b] pyri dazi n-3-yl i sul phanyl }-1, 3- benzot hi az
ol -2- yQurea was prepared according to the nmethod described in Exanple |a,
but 15 using 186 ny of

3-chl oro-6-(4-fluorophenyl)-1,2,4-triazol o[ 4, 3- b] pyri dazi ne, 366 ngy of
1-{2-[ (2R, 6S) - 2, 6-di net hyl nor phol i n-4-yl ] ethyl }-3-(6-sul phanyl-1, 3-
benzot hi azol - 2-yQurea, 0.14 cnB of triethylam ne and 38 ng of sodi um
borohydride. 73 ng of 1- {2 [ (2R, 6S) - 2, 6-G& et hyl nor phol i n-4-yl ] et hyl y3-
(6-116-(4-fluorophenyl)[1,2,4]triazol o] 4, 3-b] pyri dazi n- 3- ylgsul hany1}-1, 3-
20benzot hi azWlerck getiides o @iliceh US-4b wam r{@lﬂltlpn witle ety npedtate b@ﬁgéng)d\f\der

t he char acte T 50C (Kal er

bl ock) NMVR SPE Wﬂ%#&?%ﬁl@oﬁ@" s @Fp%ﬁf@i‘%&‘}% 6.4 Hz, 6 H)
1.63 (t, J= lﬁli:x‘@ahﬂme%\ré*)thli’s 8Btdied iHthelforn, ofza hech IQid, tRe BPafavterdstich 25
3.24- 3.29 d&g 3. 56 br, s, 2 H 6.76 (br, s,_l.H) 7.41 (t, J=9.0 Hz
2 H 7.51 ( WbFGBas WS4) 7.6 (d, J= 8.5Hz 1 H 8.03 (d, J=9.8 Hz,

H 8.11 (dd, J=8.8, 5. 4 Hz, 2 H 8.16 (d, J=1.5 Hz, 1 H 8.51 (d, J=9.8
1 H 10.90 (WS$SPEO‘DRUWLWS—§RECEE®M: 33%&@@@80 579( +) =( MrH) (
b) The 1-{2-[(2R 6S)-2, 6-di net hyl nor phol i n-4-yfl et hyl| -3-(6-sul phanyl -1, 3-
benzot hi azol%g %Eﬁf §a vvas prepared according to the nethod described in
Exanpl e | b, ' 640rrgof 2[({2[(2R 6S) - 2, 6- di et hyl nor phol i n- 4-

5yl | et hyl }car barmyDam no] - 1, 3- benzot hi_azol - 6- y1t hi ocyanat e, 7 ngof potassi um

di hydrogen pMedphat e (&rl ?fbﬂuwpbenwiewmydm{ﬂ @idlBiazokn4, kjpprdazin-3-
1-{2-[(2R 6 | - 3-(6-sul phanyl -1, 3-b t hi
b ? IISé}pgatﬁkus oé%al neggidl&fﬂyéfrﬂ)%gy D sulphany enzoth

azol - 2-yQur ormof a white solid, the
characteristics of which are as follows: 10 MASS SPECTRUM LC- M5- DAD- ELSD:
365(-)=(M HF)); j@n( +yaetindy) ({p-{I6- e}-ﬂuorophenyl) -7,8-dihydro[1,2 4}triazolo[4,3-

The2

ami noj - 105 EORIR S BBy P B Sh i de B ek GARARTRN e prepsred
met hod descrinbied followibxgamwplye 9c, but using 654 ng of phenyl

(6-thiocyanatol, 3- benzot hi azol - 2-yl ) car bamat eand0. 35 cnBof 2-[ (2R, 6S) - 2, 6-

15di met hyl moffiad bRcdmhldreihanaehryZ RenaR s mémliddhdSbcadmate are
added to a solution of 223mg of 4-{[6-(4-fluorophenyl)-7,8-
dihydrol1,2 4jiriazolol4,3-b]pyridazin-3-yllsulphanylibenzene-1,2-diamine  in

1
He,
+

15 9 cm?® of methanol and 0.038 cm?® of glacial acetic acid. The resulting mixture
is heated at 80°C for 5.5 h. 0.038 cm® of glacial acetic acid and 130 mg of
dimethyl [(Z)-(methylthio)methylidenelbiscarbamate are again added and the
mixture is heated at 80°C for 8 h. After an overnight period at 20°C, an
aqueous solution of ammonia at 28% is added to the mixture obtained so as

20 to obtain a basic pH. The precipitate formed is filtered off and then washed
successively with water and with ethyl acetate. The resulting solid is dried
under vacuum and then chromatographed on a Merck cartridge (25 g of silica
15-40 um), elution being carried out with ethyl acetate. 105 mg of methyl

- (6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2 4]triazolo{4,3-blpyridazin-3-
25  yl]sulphanyl}-1H-benzimidazol-2-yl)carbamate are thus recovered in the form

of a brown solid, the characteristics of which are as follows:
MASS SPECTRUM: LC-MS-DAD-ELSD: 438(+)=(M+H)(+).

NMR SPECTRUM: "M NMR (400 MHz, d6-DMSO) sppm 3.16 (s, 4 H) 3.76



di et hyl nor phol i n- 4- yaet hyl | car banoypam no] - 1, 3- benzot hi azol - 6-y1

t hi ocyanate are thus obtained in the formof a white solid, the
characteristics of which are as foll ows: MASS SPECTRUM

LC- M5- DAD- ELSD: 392(+) =(M+H) (+). 20 Exanple 12:

2- Mor phol i n-4-yl et hyl (64[ 6- (4-fl uorophenyl)[1,2,4]triazol o] 4, 3- b] pyri dazi n-
3- yl]sul phanyl}-1, 3-benzot hi azol - 2- yOcar banat e a) The

2- nor phol i n-4-yl et hyl (64[ 6- (4-fl uoropherggl) [ 1, 2, 4]triazol o[ 4, 3-

b] pyri dazi n- 3-yl ] sul phanyl1- 1, 3- benzot hi azol - 2- yCcar bamat e can be prepared
25 accor di ng{g, d3 tihé. 29t pd=8185210i e H) TBEatthi@ & Hz, ZbEdi 74di(dgJ283 g of

2. mor phol i - 4.5) BEAR: | S0SLPBRARA% BB Adnact K A3orY bor, BOARE AR e 04 e

of triethylani and of 38 ng of sodi um borohydri de. The resi due |s
chr omat ographe on an Anal ogi x cartridge of 40 g of silica 15-40 gm

el ution ein carr ut with |chI hane_t o, 95/ 5
di chl or onet hQE ﬁano [gqi'glb‘%oﬂhenfsrfgé %ﬂ?%qn?ﬂgg f‘/ﬂ%ﬁ‘m fpé’ﬁ' azin-s-
f 1 uor ophenyl Miskiiphanylibenzene-1,2- dlamlne can be prepared in the foliowmg wa

, 2,41triazol 0f 4, 3 b]'pyri dazi n-3-yl ] sul phany1} -1, 3- benzot hi azol - 2-

Q: b h d f f lid
yOvarbamate gis LDUS, rSEONET S | Iude LOLIm Oy eld Mol g (Eg{ﬁ*é‘k-
bl ock) NWMR Sﬁ’lﬁﬁﬁﬁh@hﬂ’f& @Wir(a%@ﬂa[ﬁ”ﬂzt%]pgﬁdﬂiﬁ@}_ﬁ[ﬁﬂﬁmargl}%nfhbanﬂmé 5 Hﬁ 4 H)

2.59 (t, J=5.5"Hz, 2 bt, J=5.5
7.40 (t, J=813chy, obhaspticy asig @bd the=resglting, mixtue & ebrred 7oy 11 gt 201@ 8.03

(4 103708 5 e S 8rd i Dol e eb¥scR o Brf 5, rachd o® 2
550( - ) =(2¢ H) 4n )a;lkaﬁxﬁé(n'réﬁ(JM’fb!) (’:\ﬂ):l:ndJ)G 'Ehé?ofrm'i photdUs dolutieh kY latEmeniapdtany 1- 1

, 3- benzot hi azol - yCcar bamat e was ared according to the nmethod

descri bed | ﬁ%ar%mee mixtire bOst'@ﬁduﬁ ﬁé rg@ednﬂltbfe’fbyhﬁpﬁml hbesasuiting)

(i hydr ogon PRGERR-PEES YeSAoy SEpURIaRy MIB! & saidrabtl 3uBGba Bl o
2- mor phol i n- sbdﬁdmtﬂmdrog@% sarlumlmata/éaﬂd wath @eamaﬂmdﬂmeoﬁswo)mmmumr e

;P gs agb}'g g: lne (Il}lrlldet gﬁdf:g rtl%nogngd Vg\lfletr %ggorlels?um su?phate rﬁ%rgé Ia%hl é:vsap%fram

15 to dryness. The residue is made into a paste in ether, filiered, and then dried

under vacuum at 20°C. 479mg of 4-{6-(4-fluorophenyl)-7,8-

dihydro[1,2 4]triazolo[4,3-b]pyridazin-3-yl|sulphanyl}benzene-1,2-diamine are

thus obtained, the characteristics of which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 355(+)=(M+H)(+).

20 Example 6:

1-(6-{[6-(4-Fluorophenyl){1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1H-
benzimidazol-2-yl)-3-(2-morpholin-4-ylethyljurea

The 1-{6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1H-
benzimidazol-2-yl)-3-(2-morpholin-4-ylethyl)Jurea can be prepared in the
25 following way:

A  microwave tube is loaded with 200mg of methyl (6-{[6-(4-
fluorophenyl)[1,2,4itriazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1H-benzimidazol-2-
yl)carbamate, 60 mg of N-(2-aminoethyl)-morpholine and 2 cm? of 1-methyl-2-
pyrrolidinone. The resulting mixture is heated at 120°C for 25 min. The



20 MASS SPECTRUM LC- MS- DAD-ELSD: 338(-)=(MH)(-); 340(+)=(MtH)(+). «c¢)
The2- nor phol i n-4-yl et hyl (6-thi ocyanat o-1, 3- benzot hi azol - 2- yl)carbamate was
prepared according to the nmethod described in Exanple 9c, but using 654 ng
of phenyl (6-thiocyanato-1, 3-benzot hi azol -2- yl)carbamate and 0.27 cnB of

2- nor phol i n-4-yl et hanam ne. The residue 25 obtained is chromatographed on
an Anal ogi x cartridge of 40 g of silica 15-40 1..trn, elution being carried
out with a gradient of dichloromethane téien 95/5 di chl or omet hane/ net hanol .
729 nmg of 2-norpholin-4-ylethyl

(6-t hi ocyanaseiyest 'lSéhQ@tCﬁP@Qfﬁrand ynylearashieat oraswire Kus nskar&dhed sores i9e form

Of 2 vhi e Sphifles oS (R GBI EROTRNLGN R1E3 il h¥or bERNSS
1- (64[ 6- ( 4- Fboer mphsnyihpd In & silmhsndm[nhez|n45]amasthaze>kpm[rm@atb]rpyrcrwe batch-

| ] sul phan 11 1, 3- benzot hi azol -342- met hyl pi per azi n- 1-ypet hyl ] urea
%a% Thg Y f 343 mg is then purlﬂec}/ by chror%atograph% %anlotage Qu%g 12}/25]

1- (64] 6- f h 1

yl |(sul[ phgﬁyl Wrﬁgb?r%d% | azo?‘l@yd‘%@{@fbéh&rbﬁlgbgég%r%\éﬁ I%yrlér)g/getrﬁ ?ﬁ urea
can be prepadieticrometidinegaricdothemediokibhodeithasefdllerd B:n0%EL a BBl 9545, HMUt0.usi ng
380 ng of

142- ( 4- met hyPpiiper82PH712 (gB1aR | B. 3. 8BL1Y{R pHishpremebapeimehanaYaiuesieur ea, 1

85 f 3- -
pyr rgagl ne, C%}r%@l@ngp%dfm#?{fgm%lg[@qéﬂ%rqépﬁéﬁr@% pbqg@g?alﬁgbgrbc])%ﬂéﬁzé% The

crude obt ai nécyl]sslpbhnyi}]ﬁt-bfgﬂraqnhneiﬁzoh2arl)‘o&1(24{n@ahohn~égéethﬂiul@aofars| thusa 15-
mxiure B apEEMa I eERER Ch Aihe Mowlsts BIE RARE58S by vty e ¢

(4-f1 uorophemybivd; 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl11-1, 3-
15benzot hi azol - 2-y0- 342- (4- met hyl pi perazin-1-yl)ethyl]Jurea are t hus

i hydrof 1, 2. AVEE EhEy TR B B 307 sz i Dbl 2 387 Bt bt p o - 2.y
1)-3- [2- (4-geyhybpicdghazi vy 3-ametyd [, @IaHE}VFEZQ QHSJE@%C’MQVQOH) vrefst(@ form
of a beige powder, the char acterl stics of are as 'l ows® NVELTI NG

PO NT: 161C {¥&BIHg, bHd A2 (ME=SSBECERUM) m’NNZR (541)@)@420 (@,e mﬂgd)z $hm

cor> (95 BaBge p-85l8 %%59&)%%‘8#%&4 SLfgtos g 8014 g 70, °

J=8.3 Hz, 1y .19 (dd, J=9.0, 5.6 Hz, 8.13 (d, J20Hz 1 H 10.91
(br, s, 1 H 25 MASS SPECTRUM LC—I\/B—DADELSD 564(-)=(MH) (-):
566( +) =( MrH)

Tao (b ot s SEERERUM. | M- DAD BLSRY SRZETMEHIC): 534(I=(MHH)).
Example 7:

6-{[6-(4-Fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1H-

20  benzimidazol-2-amine

The  6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1H-

benzimidazol-2-amine can be prepared in the following way:

A mixture of 4-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}benzene-1,2-diamine and of 42 mg of cyanogen bromide in
25 10 om® of ethanol is brought to reflux for 3 hours. The resulting reaction
mixture is then run into a 2.5N aqueous soluton of sodium hydroxide and the
mixture obtfained is subsequently extracted with a 90/10 mixture of ethyl
acetate and methanol. The organic phases are combined then dried over

magnesium sulphate and then evaporated. A yellow powder is recovered, and



benzot hi azol - 2-yQurea was prepared according to the nethod descrcibed in
Exanple 1 b, but using 1 g of

1- (6-thi ocyanato-1, 3-benzot hi azol -2-y1)-342-(4- 77

met hyl pi perazi n-1-ypethyliurea, 14 ng of potassium di hydrogen phosphate and
1.16 g of DL-dithiothreitol. 380 ng of 142-(4-nethyl pi perazin-1-ypethyl]-
3-(6-sul phanyl-1, 3-benzot hi azol -2-yQurea are thus obtained in the formof a
white solid, the characteristics of whi@dg are as follows: 5 MASS SPECTRUM
LC- M5- DAD- ELSD: 350(-)=(MH)(-); 352(+)=(MrH)(+). c)The 1-(6-th iocya

nat o- 1, 3- benzothronmtagraptidd oﬁﬁo{a@er@uwl12tﬁ5@@6ﬂz|6%ﬁ2 HM‘)yB]LlliIOﬂea was

prepared accor di to th t hod d 82
b “henyl " 6OPHGocyARaRo- o Wlh ot nOEROF M. O ) DETRARREDaRy 208 ngedr.
2- (4- et hyl pugﬁrﬁém@tﬂméfémtemyéawaegzm5r 9@;1@ug7®1@5nsﬂ/168(emnta =

chromat ogr aph on a Merck cartridge (25 g of silica 15-40 &) el ution
bei ng carri edichlorometitane/methencHbquenus ammagal Sy bHRa-Haha/ Mt oabd[6-(4. 13 g

of 1-(6-

t hi ocyanat o- TUYORERDYIA 2 Eiaz81q)4 - @R%r'?%"—r‘rgtm?f‘]pohany%ﬁ P ”%}B‘e' %%/Ogljhr'ea are
t hus recover gghihdatd@ukUbtaiakd & MY foemssl d Whitish potltar abeehasddtedstiss ofhi ch
are as follows: 15 MASS SPECTRUM LG Ms-DAD- ELSD: 375(-)=(M J-1)(-);

377( +) =( M+H) which #Fraepiodows:
1- (64[ 6- (4-Fl uorophenyl )[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany1}-1, 3

- benzot hi azgR-oEpCPRRM4- 1'FPN'N)YF‘ER49§VMHiznd@ wemy&dpm 33 (bﬂ'h§ 2 H)
1-(6-116-(4-fluorophenyl)[1, 2, 4] trlazolo£ -3-yl |l sul phanyl}-1,

3- 20benzot h7 &7ol 7.32y(0),- B 710 ths By Lpi)p |3§z(bh 51 1yHét7Iff’5a jtu#'e%cgvﬁé, %lﬁi)al ned

(Kot or M ool o MRR ESBECHRT RRAER g0 Bra. B INEch B o183 1y

2.23 - 2.46 {085YBr 1), 13HR0 - 328(m 2 H 6.74 (br, s, 1 H 740(t J:9.0
Hz, 25 7.52 (dd, J= 8.7, 2 Hz1 H 7.59 (d, J=8.7 Hz 1 H) 8.02 (d,

2 H
s e ! @Aﬁ%&f&d@ﬁugﬁéyssgﬁg*ﬂs% Wy 68y df-H): 573 D=t HhAy) 8- 51

(d,
Example 8:

6-[(4-{3-[(2-amino-1,3-benzothiazol-6-yl)sulphanyl]-7,8-dihydro[ 1,2 4}triazolo-
15 [4,3-b]pyridazin-6-yl}phenyl)sulphanyl]-1,3-benzothiazol-2-amine

The 6-[(4-{3-[(2-amino-1,3-benzothiazol-6-yl)sulphanyl]-7,8-dihydro[1,2,4]-
triazolo[4,3-b]pyridazin-6-yl}phenyl)sulphanyl]-1,3-benzothiazol-2-amine  can

be prepared in the following way:

92 mg of sodium borohydride are added to a solution of 500 mg of 2-amino-
20  1,3-benzothiazol-6-yl thiocyanate in 6 em® of N,N-dimethylformamide. The
mixture obtained is stired at 20°C for 2h. 200 mg of 3-chloro-6-(4-
fluorophenyle)-1,2,4-triazolo[4,3-b]pyridazine and 0.34 cm® of triethylamine
are then added to the rust-coloured suspension obtained. The resulting
mixture is stirred at 90-110°C for 1 h and then cooled to 20°C. The reaction
25 mixture is taken up in a mixture of water and ethyl acetate. After separation,
the organic phase is dried over magnesium sulphate and then concentrated
to dryness under vacuum. The residue is chromatographed on a Biotage Si
12M+ column, elution being carried out with dichloromethane and then with a

05/5 mixture of dichloromethane/eluent B (eluent B = 38/17/2



MASS SPECTRUM LC- M5-DAD- ELSD: 562(-)=(MH) (-); 564(+)=(MtH)(+) 78 Exanple
15:

N- (6-116- (4- Fl uorophenyO[ 1, 2, 4] tri azol of 4, 3- b] pyri dazi n- 3-yl ] sul phany11-1, 3
- benzot hi azol - 210- 4- nor phol i n- 4-yl but anam de a) The

N (6-116- (4-fl uorophenyl)[ 1, 2,4]triazol o[ 4, 3-Db] pyri dazi n-3-yl ] sul phanyl | -

5 1, 3-benzot hi azol - 2-y1) - 4- nor phol i n- 4-yl but anam de can be prepared
according to the nethod described in Exagple |a, using 202 ng of

4- or phol i n-4-yl - N- (6- sul phany1- 1, 3- benzot hi azol - 2-yl ) but anam de, 150 ng of
3- chl or o- 6- ( 4lidHIcrormogthamy/etiardl gt edag anahdnial b pymg dfz6-f@; {3€[(2-2Bnino8  of
triethylamne and 14 diu oro iide. Th ude ined, is 10

chr omat ogr apHég b@ﬂz%th;%Pi' -Y@é%ﬁbﬂﬁwygﬂﬁ\gdm& éi,ﬂﬁfr@@ﬁ%%)]ayﬁqa%m%f i on

bei ng carri edpgHbnYMdul f@glpﬁ%km \-Dednme3elitiud dbtainetieinothe form

di chl oroneth r‘ig/ rr%%aﬂ)orfg ueous armgézoa. 71lmg of N-(6-116-(4-

f 1 uor opheny1)f &,y&|/laWtpavedss| thiedc@arbitpsistiaseafiwhiGh wré ssfgliosusy 1} - 1, 3- benzot hi az
ol -2- yl1) 4 norpholin-4-yl butanam de are thus recovered in the formof a

bei ge 15pf?""d%‘i LTIRG PrAfacy 8oicS ikéferioayi ch are as fol lows: MELTING PO NT:
220C (KofTer b%ock MASS SPECTRUM LC- M5-'DAD- ELSD: 548(-)=(MH) (-);

550(+) =(MtH) (+) .. "H NVR SPECTRUM NWVR (400 MHz, d6- 0 .78 (quin,

3271 re o N 3 ViR B0 M qrDMSO) oppiis, S92 100, Y=B8 4 Ha 1y 4o
t, 20 J=8. 2 Ay T8 : F d = , 1

' 8.03 (0, 10 KD iy BHTI0RE S Sl P L8 T MIRTS 5T
H 8.52 (d, 249) 8.89z(s,2 H) 718044, (+8.5 ldz, 2 HY) 780Tfke J=2.0 Hz, 1 H) 7.92 (d,

4- nor phol i n-g-_ | - N (,g- ul phanyl- 1, 3- benzot hi azol - 2- yOCbut anam de was
prepared accor iOnle, HShe met hod described in Exanple 1 b, but using 25
906 nmg of 4-norpholin-4-yl-N(6-thiocyanato-1, 3-benzot hi azol - 2-

yl ] but anair d&A38 SREOTRpbM .akEHISHIADYEr $0ebSPitosiietE+hand 1. 12g of
DLdithiothreitol. 71 ng of

4- mor phol i n- & ¥k 6- sul phany1-1, 3- benzot hi azol - 2- yGout anam de are thus

obtained in Eé‘%h\%ér%of a white solid, the characteristics of which are as
foll ;79 -
of T ovs 1-(6-{[6-(4-Fluorophenyl){1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-

benzothiazol-2-yl}-3-(2-morpholin-4-ylethyl)urea

a) The 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-

15 yllsulphanyl}-1,3-benzothiazol-2-yl)-3-(2-morpholin-4-ylethyl)urea was
prepared according to the method described in Example 1a, but using 240 mg
of 3-chloro-6-(4-fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine, 338 mg of 1-(2-
morpholin-4-ylethyl)-3-(6-sulphanyl-1,3-benzothiazol-2-yl)urea, 0.14 cm® of
triethylamine and 38mg of sodium borohydride. The crude obtained is

20 chromatographed on a Merck cartridge (30g of silica 15-40 pm), elution being
carried out with dichloromethane. 117 mg of 1-(6-{[6-(4-fluoro-
phenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yijsulphanyl}-1,3-benzothiazol-2-yl})-3-
(2-morpholin-4-ylethyl)urea are thus recovered in the form of a beige solid,

the characteristics of which are as follows:

25  NMR SPECTRUM 'H NMR (400 MHz, d6-DMSO) dppm: 2.34 - 2.46 (m, 6 H)
3.23 - 3.29 (m, 2 H) 3.59 (t, J=3.9 Hz, 4 H) 6.77 (br, s, 1 H) 7.41 (t, J=8.8 Hz,
2 H) 7.52 (dd, J=8.3, 2.0 Hz, 1 H) 7.59 (d, J=8.3 Hz, 1 H) 8.03 (d, J=9.8 Hz,
1 H) 8.11 (dd, J=8.8, 5.4 Hz, 2 H) 8.17 (d, J=2.0 Hz, 1 H) 8.51 (d, J=9.8 Hz,



MASS SPECTRUM LC- Ms5- DAD- ELSD: 336(-)=(MH)(-); 338(+)(M+H)(+). c) The

4- nor phol i n-4-yl -N-(6-thi ocyanat o- 1, 3- benzot hi azol - 2-yl ] but anam de can be
prepared in the followi ng way: 4.86 g of 1-hydroxybenzotriazole and 1.72 g
of N, N-di met hyl pyridin-4-amne 5 are added to a m xture of 3.77 g of

4- mor phol i n-4-yl butanoic acid, 7.5 cnB of triethylamne and 6.90 g of

N 3- (di met hyl am no) pr opypr - et hyl carbodi i m de hydrochloride in 72 cm of

di chl oronet hane. After stirring for 5 m#d at 20C, 3.73 g of conmerci al
2-am no-1, 3-benzot hi azol - 6-yl e thi ocyanate are added to the m xture

obt ai ned and?tHhi H).P@dler isoh Hyi xture is refluxed for 23 h before a 10 return
to 20C and concentration to dryness. The residue obtained is

chr omat ogr aphyets 9 FE@ARUM: ADe)-REH-BACREL SDdGa(- ?(MH@(D) B&H Mg=0a%FH)@Y, out

with dichloronethane then a 95/5 m xture of dichl oronet hane/ net hanol. A

mture TS 1 BRovered A ke A bnSi% S AL S S U lRga e

the sane elu

4- nor phol i n-dra¥ rb?ér%dt Qe&%m@a{bomé r%etﬁe‘ﬂoa@wtﬁydamOEx&nwg bblt@untausuelg are

t hus recovered in form of "an anor phous yel |l ow solid,

char act er§ st 9@Q mg C\ih?tﬂ‘i?‘&ﬁ@ paslin-dtyleihytcamemosHEUTRIM, 31_b®ﬂ|&®hm91-§t)$D
363(+) =( M+

1.1 D1 ot hy| SAPIRRT 6. B RbS5ACHESFIYE) F2YSrogPP. PSSR 28] gk PhBbrn- a-
20yl ] sul pharWMothrétd)enmhl aﬂgﬂ - 8f ch(azr bﬁjmcﬂmac} Jleghyi)-3QisutsHarlyet 3yl
(6{[6- (norphol i h;1£!_124tr|azolo

b] pyr i dazi n- @ergaqt@az@) Mbq@ala@ el 'ﬁQ‘é‘)I'U 2hedeamp gt white saligl, ghepar ed
in the foll o ch@!ﬁ tlcgéf\?ﬁlcﬂf r |fb|]£Bforohydri de are added to a m xture of

430 ng of 3- c oro- - 1,2,4]triazol o[ 4, 3-b] pyri dazi ne and
510ng of 1,1-dine | et hyl 65u| n -bepzot hi azal - 2-yQGcar banmate in 9
org of b uas S REIIRUMaLEnUS-BAD-FESB: ParCra O B L saCOBMSHIR). The
suspen5| on is left at 20C overnight and is then concentrated to dryness
under vacuurn) Thé’ her ozI¢2- m@phblﬁmmagymﬂrbdnimyl]amﬁnd JepeszdthtazohoMNer ck

cartridge of of 80 S|I|ca Z;; lh elution being carried out wth a
gradi ent of tT H?W%%ﬁf%@ e PHOWINGW ¥ onet hane/ net hanol . 370 ngy
of 1, 1-di et hyl et hyl
(6-{[ 6- ( mor phék icrm™end- mdpmlm4th@1ia£m&eh}sm¢dedaah 20°8, yb hsolytivanyf1 g 1, 3-
benzot hi azol mat e arethsob |ntheformof a olid,
the 5char act@rw@qﬂ&g%omrmo%lp & bR52PUNAZoNe-Y BLoHRSePER R i §§Q@n( | er
bl ock) 13 tetrahydrofuran. After 24 h, the reaction mixture is evaporated to dryness and
the residue obtained is chromatographed on a 70 g Merck cartridge (solid
deposit; elution with a gradient of dichloromethane then 90/10
dichloromethane/methanol). 902mg of 2-{[(2-morpholin-4-ylethyl)carbamoyl]-
amino}-1,3-benzothiazol-6-yl thiocyanate are thus recovered in the form of a

20  colourless foam, the characteristics of which are as follows:
MASS SPECTRUM: UPLC-MS-DAD-ELSD: 364(+)=(M+H)(+).

d) The phenyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate was prepared

in the following way:

7.5g of phenyl chlorocarbonate and then 4.05g of sodium hydrogen carbonate
25 and 9.4 cm® of water are added, at 20°C, to a solution of 2.5 g of commercial
2-amino-1,3-benzothiazol-6-y! thiocyanate in 94 cm® of tetrahydrofuran. The
resulting mixture is subsequently stirred at 20°C for 20 h and then extracted

with 2x150 cm® of ethyl acetate. The organic phases are combined and then



MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SOD: M+ = 486 +;, MH =
484 - NMR SPECTRUM 1H (400 MHz, d6-DwVsO) 6 ppm 1.51 (s, 9 H 3.46 (m 4
10 H 3.65(m 4 H 7.39 (d, J=10.3 Hz, 1H) 7.46 (dd, J=8.5, 2.0 Hz, 1 H
7.62 (d, J=8.5 Hz, 1 H 8.13 (d, J=10.3 Hz, 1 H 8.15 (d, J=2.0 Hz, 1 H)
11.84 (broad s, 1 H) b)The

3-chl oro-6-(norpholin-4-y0[ 1, 2,4]triazol o] 4, 3-b] pyri dazi ne can be prepared
in the follow ng way: 150.9 cnB8 of norphtline and 1.4 cnB of triethylam ne
are added to a solution of 1.89 g of commerci al

3, 6- di chl or opvashed|with 3X60a . 6f b] gatuiated iagwols sphdiew of sodium hydrogen

N, N- di hyl f ide_ Th ion | i : . f
Wt er are aaGRGORAlE « e et ore88 el s didth SBhMneiud s PiGE° ©
or gani ¢ phasgnishuasdiedeMrafedt 8fyneld Mdeh reduos] drskdurenTHE iredidoeis

magnesi um 20 sul phate_ and concentrated to dryness, ive a beige solid.

to
The I atter | tkenrepdncit &pred’ bateornd the prediclol Spingiiterddad andigeed 70 g

of silica,15- ut.i el Cc i 0 i i %

ol chl o oot pHndeh Wkl B 2 R8aRar bhedy h@ﬁ%ﬁ@?@%gﬁmﬂ%zw

3-chl or o- 6- ( gEgrbahiate 4arey tHuk, 2biHited daolhel ford ifpyr palez yalbovarsolidbttaened in
the formof a very pale ZSEeI | ow solid, the characteristics of which are as
fol  ows: Massha&peterrting oUwhichvse Badoavety. 240 =M+, Exanpl e 17:

142- (D et hyl am no) et hy1] - 3- (6-116- (4-fl uorophenyl)[1, 2,4]triazol o[ 4,3- 81
bl pyri dazi n- BASS SPRTERYL: L C-BiSePAIREhEEZ BR62)5(BU-RE); BPBIE)=(M+H)(+).
1-[2-(di ethyl am no)ethyl ]-3-(6-{[6-(4-fluorophenyl)[1, 2,41tri azol o-

[4,3-b] pyri déﬂax‘ﬂ‘ ﬁ_}-gé:l sul phanyl p, 3- benzot hi azol - 2-yQurea can be prepared in

the foll ow stream of argon is sparged, for 5 mnutes, into a
sol ution of 300

f
2 a] 2 ( dibt hiAEMoEhelmgry ety by} 2Tzl 3dnyidarindoisupbanyl

t hi ocyanate im_ l&:r@‘f ef . 6 ng of potassium di hydrogen phosphate in
0.6 cnB of wlzlal‘?e% Qg%Pw%dithi othreitol and 204 ngy of

3-chl -6-(4-fl h 1)- 1,2 4-tri lol4,3-b [ [ e th
added. The r@hct [0FF | 5. AuPYIREcbrA-W6TE-ho Ui F Ao e By Tean

ted t ' ' e : .g Merck
i T on cart 1 aQRNAg R PRETONARYH yRIRA G| 00 Brodr i LRl 0 Mo e

gradi ent of 100% di chl or onet hane to 8/ 2 di chl or onet hane/
di chl or onet hheD7 ChErHRHI PRosBliBs Rreaatided 49 .2 solting Qf]gggz mg of 1-(2-

142- (di ethy! aat bRty § Sotslfahyl | YosapiemytoldyBudht i 229 9h% .ot
tetrahydrofuran. This mixture is stirred for 1 h at 20°C with nitrogen sparging,
before the addition of 176 mg of 3-chloro-1,2,4-triazolo[4,3-b]pyridazine,
166 mg of potassium tert-butoxide, 12 mg of tetraphenyldiphosphoxane and
11 cm® of toluene and stirring for 30 min at 20°C with nitrogen sparging.

20 10 mg of tris(1,5-diphenylpenta-1,4-dien-3-one)dipalladium(0) are then added
to the resuiting mixture and the subsequent mixture is brought to reflux for
17 h. The solvent is concentrated under reduced pressure and the residue is
then taken up in water and 0.1N hydrochloric acid HCI. The mixture obtained
is then extracted with a 90/10 mixture of ethyl acetate/methanol. 632 mg of a
25 vyellow oil are obtained, and chromatographed on Biotage Quad 12/25
(KP-SIL, 60 A; 32-63 uM), elution being carried out with a gradient of
dichloromethane then dichloromethane/methanol: 89/1, 98/2, 97/3, 96/4, 95/6,
92/8, 90/10, 80/20. 75 mg of 1-(2-morpholin-4-ylethyl)-3-[6-({1,2,4}{riazolo[4,3-
blpyridazin-3-yisulphanyl)-1,3-benzothiazol-2-yllurea are thus obtained in the



15b] pyri dazi n- 3-yl i sul phanyl1} -1, 3- benzot hi azol - 2-yQurea are thus obtained
in the formof a yellow powder, the characteristics of which are as
follows: MELTING PO NT: 176C (Ol er bl ock) MASS SPECTRUM MASS SPECTRUM

LC/ M5 el ectrospray on WATERS UPLC - SOD: M+ = 537 +; M+ = 535-. 20 1H NWR
SPECTRUM (400 MHz, d6-DWVsO) 5 ppm 0.97 (t, J=7.3 Hz, 6 H 2.50 (m
partially nmasked, 6 H 3.20 (q, J=6.0 Hz, 2 H 6.73 (mlarge, 1 H) 7.40 (t,
J=8.8 Hz, 2 H 7.52 (dd" J=8.5, 2.4 Hz, o H 7.59 (d, J=8.5 Hz, 1 H) 8.02
(d, J=9.8 Hz, 1 H 8.11 (dd, J=8.8, 5.4 Hz, 2 H 8.16 (d, J=2.4 Hz, 1 H)
8.51 (d, J=9f@&nHzfa belde ddv@r, {Her dredtacteridtidd)of2@gThes as follows:

2-(112-(di et hyl am no) et hyl ] car banoyl } am no) -1, 3- benzot hi azol - 6-y1

t hi ocyanate e t he net hod described in Exanple
9c, but usi n%ﬁﬁ%p?ﬁghggﬁ%&!{eﬁ%&cﬁ nato 1, 3 benzot hi azol - 2-

yl )car bamate este 30cnB of THF and 0.465 cnB

N, N;d! gt hyl eNWR&Pe%FP R, HANMR ("&QWZCQ&WS&? 5@%%@%63@49‘5 &N B &R
cartridge, e 0 rgi

di chl orgrret hg;?ed tggge@{‘gz Hﬁlg’oér%nét d(n éﬁf or orre hn,ta?ﬁéé %@h /2

aqueous a3mMDAIS) (d, 828.5181zp0 H) 8.04 (d, J=1. 5 Hz 0 H) 8.43 (dd, J=9.5,1.5 Hz, 0 H)
2-({[ 2-(di et hyI an no) et h¥ %]car am%né%mﬂag -1, 3-benzot hi azol -6-y1
)]

t hi ocyanate 810 @6 arhed 1ihHend H d & Kbl | d, the characteristics
are 5as follows: MASS SPECTRUM UPLC- M5- DAD- ELSD: 348=M+; 350=M+ . c) The

3- chl or o- 6- ( ¥ASH SAHCTRUM: LJRL G-MS-CABIESD:#97 py(Mdd(H)e can be prepared
in the foll ow ng way: a mxture of 4.16 g of 4-fluorophenyl boronic acid,

9.37 g of baf) T‘P{%r@)é ) 2%%954? Bmy%déf&n 8 n tr)r?l prepared_in the

[1, 1 bIS(de osp |no)férrocen oropa I'n a conpl ex
W th dlchlorEMBthnwayl 1) and 5.1 g of conmerci al
3,6-dich|oro[1 2, 4]triazo|o[4 3-b] pyridazine in 40 cnB of

N, N-di mefh €of0 t Elp,zfﬁ sat 80C
for 1.5 ty éey r%{g\/\ﬁ speﬂizg‘ﬂﬁ %B%Q?]Pgﬁ%%gﬁgggt 2% Ebt hen
poured i nt o MSosqnplrm)tndﬂbﬂdi@'lsZﬂﬂrmhﬁt reflumdadred h 3thd hierreattidn mixtateeisirah i s

spin-filter-dried and washed, succe S|vel th water, and with ether,. and
Shen o ed s AcouPET SobRbnesedgn mithoret g wa il sl ise "

paste in di C&&t%&é@mﬁ@%ﬁg'rﬂﬁdrbto?%ﬂ@f! beStat@RbtanQOTHEd8le @S HHRAL  20C.
1.24 g of 3-chloro-6-(4- tluorophenyl)-1,2,4-triazol o] 4, 3-b] pyri dazine are

t hus obt ai nedhicB0s gtibacigid {pth1R0s arceigatitedHtd b%e”dGMWeanW@heﬁaOdlumuor S

and the Xty evapor ted ess_.unde ac Thl resi
deposit rﬁ"fﬂﬁgx'a% ’;’) %‘ 'aclt‘%lcgaag?fna WaJ{rht%r égm& a@?‘ i ¢ e
elution is cadgdthfmetiandl. thhéilcﬁaiaﬁbo deangre ABnafskd izp@atheh @ﬂeg csxfer
3-chl oro-6-(4-fl uorophen 2 1,2 4- trlazol o[ 4, 3- b]pglrldam ne are thus
recover ed. 2Bagnegigmesulghate, filtered, then evaporated under vacuum. 808 mg of a
whitish gum are thus obtained. 640 mg of this gum are taken up in ethyl
acetate and the resulting solution is washed with water. The organic phase is
20  dried over magnesium sulphate, filtered and then evaporated under vacuum,
to give 281 mg of 3-chioro-1,2,4-friazolo[4,3-b]pyridazine, in the form of a

white powder, the characteristics of which are as follows:
MASS SPECTRUM: UPLC-MS-DAD-ELSD: 155(+)/=(M+H){(+)/(1 Cl present).

c) The [1,2,4]triazolo[4,3-b]pyridazin-3-ol can be prepared in the following
25  way.

A mixture of 1.71 g of commercial 6-chloro[1,2,4]triazolo[4,3-blpyridazin-3-ol,
1.90g of ammonium formate and of 2.13g of Pd/C at 5% in 50 cm® of

methano! is stirred at reflux for 3 h. The reaction mixture is then filtered in



N-(6-116- (Morpholin-4-y1)[ 1, 2,4]triazol o[ 4, 3-Db] pyri dazi n-3-yl ] sul phanyl}-1
, 3- benzot hi azol - 2-yQacetam de 83 the nethod described in Exanple 17a, but
using 249 ng of 2-(acetylam no)- 1, 3-benzothiazol-6-yl thiocyanate, 8 cnB
of ethanol, 8 ng of potassium di hydrogen phosphate in 0.8 cnB8 of water, 462
ng of DL-dithiothreitol and 240 ng of

3-chl oro-6-(norpholin-4y[1,2,4]triazol o[ 4, 3-b] Pyri dazi ne prepared 5
according to Exanple 16a. 109 ng of N (631[ 6-(norpholin-4-
y1)[1,2,41triazol o[ 4, 3-b] pyri dazi n-3111sul Phany11-1, 3-benzot hi azol - 2-
ypacet ani de @nd@rttw@m@b@éﬁﬂe@tamsttw fhe fitigte sbiginee i saaeentratad under

10 WaSS. SPECTDRT Lot o8l oy 0 viTERS WRECS! GE8Cp i ity o 2t N

= 426 -. 1H MYBmSREFAPLBY AMBioMde, Qdéd[fﬂm (P5P{81m 6Q. AL932( 63 rﬁl\/lb-j)e{atxél@ (m 4
H 3.63 (m 4 H 7.39 (d, J=10.3 Hz, l_c?maw

7.67 (d, - J=ghgingisarredpul with @ograg@:@boé lorpm%th%nqgfuc%at 5392‘5/6 99/101 H)
12. 41 15(br

2- (acetyl amogﬁ%;ml %)/ggenz %@?Qtzo 6 %SI?N%C déc#é nejmceatrr'larl]oee/mgrthe%%ug u;ecr)]u% he

fol | ow ng wegmnionia)B440 rageiﬂ[¢,2a¢jtr;abola%3&b]pymdhtad3ehslcmwthes tobtainedrn of
pyridine at 20C. After 5 mn, of 2-am no-6-t anato epzot hi azol e
(commer ci al )tﬁpgor@@ogampsrﬁ]ﬂ%wé ! FWE@E‘ '§T"Eﬁ1°{]‘é’g |E}r?é’§ W% h and then
concentrated to dryness under vacuum The residue is made into a paste in
et hyl et her .MABS SRECTRUNM: hEtMBiRADHSL 8BS0l 3 (e (MdyH () tl BAfH)aiM+Hi+yi ve 1.1
g of 2-(acetylam no)-1, 3- benzothi azol -6-ylthiocyanate in the formof a

yel | ow sol i aracteristics of which are as foll ows: 25 MASS
e
SPECTRUM U ELSD: 248=MH; 250=MH+ Exanple 19: 84 a) The

1, 1-di rret hyI e ; YZR 6815[255 6(cﬁmn?hyll¥|opp}{)0‘?|rna leet%yl¥%)Jﬁ [g (4-1] EJBIrO%%%ln?/[ 4. 3-
[1,2,4]triazolo [4,3-b]pyridazin-3-yilsulphanyi}-1,3-benzothiazol-2-yljurea

a) The 1-{2-[(2R,63)-2,6-dimethylmorpholin-4-ylethyl}-3-(6-{[6-(4-
fluorophenyl)[1,2 4]triazolof4,3-b]pyridazin-3-yl}sulphanyl}-1,3-benzothiazol-2-
yllurea was prepared according to the method described in Example 1a, but

15 using 186 mg of 3-chloro-6-(4-fluorophenyl)-1,2,4-triazolo[4,3-blpyridazine,
366 mg of 1-{2-[(2R,6S)-2,6-dimethylmorpholin-4-yllethyl}-3-(6-sulphanyl-1,3-
benzothiazol-2-yl)urea, 0.14 cm® of triethylamine and 38 mg of sodium
borohydride. 73mg of 1-{2-[(2R,6S)-2,6-dimethylmorpholin-4-yllethyl}-3-
(6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-

20 benzothiazol-2-ylurea afe thus obtained in the form of a beige powder, the

characteristics of which are as follows:
MELTING POINT: 150°C (K&fler block)

NMR SPECTRUM 1H NMR (400 MHz, d6-DMSO) éppm: 1.04 (d, J=6.4 Hz,
6 H) 1.63 (t, J=10.5 Hz, 2 H) 2.39 (t, J=6.1 Hz, 2 H) 2.73 — 2.80 (m, 2 H)

25 3.24-3.29(m, 2 H)3.56 (br, s, 2 H) 6.76 (br, s, 1 H) 7.41 (t, J=9.0 Hz, 2 H)
7.51(dd, J=8.5 2.0Hz 1H ) 7.6 (d, J= 8.5Hz 1 H) 8.03 (d, J=9.8 Hz, 1 H) 8.11
(dd, J=8.8, 5.4 Hz, 2 H) 8.16 (d, J=1.5 Hz, 1 H) 8.51 (d, J=9.8 Hz, 1 H) 10.80
(br, s, 1 H)



b] pyri dazi n- 3-yl ] sul phanyl1- 1, 3- benzot hi azol - 2-yCcar bamat e can be prepared
according to the nethod described in Exanple 17a, but using 565 ng of 1, 1-
d i methyl ethyl(6-th iocyanato-1, 3-benzot hi azol - 2-yl ) car bamat e( prepared 5
according to Exanple 2c), 16 cnB of ethanol, 16 ng of potassium di hydrogen
phosphate in 1.6 cnB of water, 924 ng of DL-dithiothreitol and 505 ng of
3-chl oro- 6-(4-net hyl pi perazin-1-y0[ 1, 2,4]triazol o[ 4, 3-b] Pyridazi ne. 246 ng
of 1,1-d inethylethyl 74

(6-{[6-(4-nmethyl pi perazin-1-y0[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n3-yl ] sul phanyl
1-1, 3- benzot MASSEPECIBIAkIbahEtd SHY ADdehDr b O# +ar (B Hhs). 100bt ai ned in the
formof a white solid, the characteristics of which are as follows: MELTING

PONT Ze1C oL e 10 4855 SRR o ARSI ERh S e S ARIETEES LPLC

ppm 1.51 (sberﬁzd’tl)laioiwylomaWas,prépé-l)edZaaﬁermg 60theb medbodndsactibed liy
masked, 8 64 (d

3255 ’Hz ; D EyargplesTbqbub using Fg0 bl 2 BB AR 5T %d@emzwpfg?.% Cr oo

m Ra [ thiazol-8-yl _thiogyanate, of
3- chI oro 6 ?’je&n@ fbp. pe%lfl;m Ir?le)ﬁfO %nzzo 4Iatz?| ago o| o gj Pyri da2| ne 20 can
be prepared ;mztessnmn@hy@rotglee Spbdta:leBmErTQBe'dngﬁ dﬁrbllo retel; S8dtmusf ng 945

S 1 G T S e e e A A s

of 3-chloro- tﬁra(zﬂﬁ-ﬂ%ﬁl)hyéé“w aRL&- dbtePlcl, 3n 4lHe ifarAl of 4a3whitbpyoiidazhee are
thus obtained in the formof a beige solid, the characteristics 250f which

are as fol | csharasmesicsrEaRcvare?s OIMBSDAD- ELSD: 253=M+ Exanpl e 20:
1-(6-1[6-(1 HImdazol-1-y1)[1 ,2,4]triazolo[4, 3-b]pyridazin-3-yl]su |l p

hanyl } - 13- WASESPEETHUM: M@)MSA@AD@L@D%W )é(MHa)(h)yeawe) (NBEH)(@).
Thel- (6-{][ 6- (1H—| mid azol-1-y1)[1,2,4]triazol o [4,3 pyrid azi n-3-

I | ph 1 - 2 I

RN Sl e g Aok R ARSI @Ié%@é?ybt#ﬁﬁé‘rﬁ@%m
ngof 1- ( 2- rmrmhmbynaflby@ﬁthmtoﬁs(yﬁ tﬁldo?bﬁﬂt&élwas?: mepamdhlmomrﬂg By ltheir ea, 6
cnB of tetrahydrofuran, 230 of n-tributy Bhos phi ne, 250

3-chl or o- 6- (rmemomct%ﬁ@abeqiwﬁypmpie QFtWtali%'FQ) 5430%]059}11365&(1635'06!@08% of
pot assi um tef%b%‘u’& i (21;%)31:% th%—HQIe tegr apheﬁﬁbgfnl?*‘os%*ﬁoxaéﬂﬁpgﬁ]eﬂs -

tol uene and T tri’s enyl penta-1 I en-3-one)d

33 ng of1s51- (cﬁﬂéﬂﬁflr(“dai'ﬁrhdmda?lqﬁthénar&[rﬂa 2, 4188r i angl o[cf, 3- Z}I({igl-t (CRBS )2 8- 10
yl]sul phanyl 3- benzot hi azol - 1?) 312- érmr Pho %I n- 4 pet hégwrea are thus
obtained in uﬁ@’thydmmr%\m&wlﬂ%tbyl amoy Tb&nl‘% which are as

fol I ows: thiocyanate are thus obtained in the form of a white solid, the characteristics

of which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 392(+)=(M+H)(+).

20 Example 12:

2-Morpholin-4-ylethyl  (6-{[6-(4-fluorophenyi)[1,2,4]triazolo[4,3-b]pyridazin-3-
vi]sulphanyl}-1,3-benzothiazol-2-yl)carbamate

a) The 2-morpholin-4-ylethyl  (6-{[6-(4-flucrophenyl)[1,2,4]triazolo[4,3-
bpyridazin-3-ylJsulphanyl}-1,3-benzothiazol-2-yl)carbamate can be prepared
25 according to the method described in Example 1a, but using 240 mg of
3-chloro-6-(4-fluorophenyle)-1,2 4-triazolo[4,3-bjpyridazine, 339 mg of
2-morpholin-4-ylethyl (6-sulphanyl-1,3-benzothiazol-2-yl)carbamate, 0.14 cm®
of triethylamine and of 38 mg of sodium borohydride. The residue is

chromatographed on an Analogix cartridge of 40 g of silica 15-40 um, elution



MELTI NG PO NT: 160C (KO | er bl ock) MASS SPECTRUM LC/ M5 el ectrospray
on WATERS ZQ M = 523 +; 15 M+ = 521 - 1H NMR SPECTRUM (400 Mz,
d6-DVs0) 6 ppm 2.41 (m 6 H) 3.27 (q, J=5.9 Hz, 2 H 3.59 (m 4 H 6.78
(broad m 1 H 7.21 (t, J=1.5 Hz, 1 H) 7.54 (dd, d, J=8.5, 2.0 Hz, 1 H)
7.58 (d, J=8.5 Hz, 1 H 7.91 (t, J=1.5 Hz, 1 H) 8.02 (d, J=10.3 Hz, 1 H)
8.19 (d, J=2.0 Hz, 1 H 8.58 (t, J=1.5 Hz, 1 H 8.67 (d, 20 J=10.3 Hz, 1 H)
10.89 (broad m 1 H) b) The 75

3-chloro-6-(1Himdazol -1-y1)[ 1, 2, 41tri azol o[ 4, 3-13] Pyri dazi ne can be

pr epar ed accbedigwgctauietdheouét tvzith dmcgi*dtrﬁelnti noExaﬂqﬂlceroﬂrfdjhammt tosi Bg55 g of
commer ci al 6-di chl oro 2, 4]triazqlo[4,3 r|d

N, Ndi et hyl f@ H@?halr{eé@ey}éqqln dé%@ﬂ’b arftl '?'ryl’ét?Wﬁl afr &%(4'3 21 g
of 253-chlor ) WL 1 e thus
obtained in ? ngoﬁﬂﬁ‘ny *ZFP d!;;]g'lriae%?%[a%r g% né&i:ﬁ ﬁélguﬁ\@@ﬁﬂ'%égg?ﬁl%sl%f

whi ch are asylf)mrbevmtelva&s tBBECT@M\ner&dPLID NSe DDA ELSD:a 2zdlomhsoliEx afingl e 21:
86 1,1-Di gey

{6-](6-me ho?é?rfc rigfies PRYBIC e 2PHOW P dazi n- 3- yOsul phanyl ] -

1, 3-benzot hi azol - 2-yl}carbamate a) The 1,1-d inethyl ethyl

{ 6- [ (6- et hoM}E[L]IIN@T@Nﬁz%bﬂ(i@flﬁe}@adkdazi n- 3-

yOsul phanyl ] -1, 3- benzot hi azoI yI | carbanat e can be prepared according to

5 the net hod f J=

1, 1- di et hyl §t yl %éq}ﬁ ocyanato 1(14@benzotq$sazol )Gge}ﬁgcgr 4a te4 55('5{%8 of
et hanol , 2. 5#4tH)d2. SBc(ta.Féi Srhlzi hydra et plreispivi € HNd @92Mbt cirdd . 6fHna? ¢t), 83
ng of DLdi t hi ot h ei to n 3- ho o[ 4, 3-
b] pyri dazi neli 4%’4{ n'b Ei)% I-ﬁz % éymgﬂc{eﬁrﬁ P ﬁ(rg ﬂgbh—oi%ﬂ% 14H’|E1J @%gﬁl"o[ 4, 3-
10Db] pyri fpzi p=GgWie ul phpmyid -@dd 388Nz o5 Al Azoly> B 13 oar Rl & apegigug,
obtained in the formof a Wmte powder, the characteristics of which are as
fol | ows: MELIFNG HRQIINT) 1228Cb(.kotl i@} bl ock)

MASS SPECTRUM: LC-MS-DAD-ELSD: 550(-)=(M-H)(-); 552(+)=(M+H)(+).

b) The 2-morpholin-4-ylethyl (6~sulphanyl-1,3-benzothiazol-2-
yl)carbamate was prepared according to the method described in Example
15 1b, but wusing 547 mg of 2-morpholin-4-ylethyl (6-thiocyanato-1,3-
benzothiazol-2-yl)carbamate, 12 mg of potassium dihydrogen phosphate and
1.16 g of DL-dithicthreitol. 885 mg of 2-morpholin-4-ylethyl (6-sulphanyi-1,3-
benzothiazol-2-yl)carbamate are thus obtained in the form of a white solid, the

characteristics of which are as follows:
20  MASS SPECTRUM: LC-MS-DAD-ELSD: 338(-)=(M-H)(-); 340(+)=(M+H)(+).

c) The 2-morpholin-4-ylethyi (6-thiocyanato-1,3-benzothiazol-2-
yl)carbamate was prepared according to the method described in Example
9c, but using 654 mg of phenyl (6-thiocyanato-1,3-benzothiazol-2-
yllcarbamate and 0.27 cm® of 2-morpholin-4-ylethanamine. The residue
25 obtained is chromatographed on an Analogix cartridge of 40 g of silica 15-40
um, elution being carried out with a gradient of dichloromethane then 95/5
dichloromethane/methanol. 729 mg of 2-morpholin-4-ylethyl (6-thiocyanato-
1,3-benzothiazol-2-yl)carbamate are thus obtained in the form of a white

solid, the characteristics of which are as follows:



MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SQD: M+ = 431 +;, MH =
429 - 15 1H NVR SPECTRUM (400 MHz, d6-DWVS0) 5 ppm 1.51 (s, 9 H) 3.89 (s, 3
H 7.10 (d, J=9.8 Hz, 1 H 7.52 (dd, J=8.3, 2.0 Hz, 1 H) 7.64 (d, J=8.3 Hz,
1H 819 (d, J=2.0 Hz, 1 H 8.29 (d, J=9.8 Hz, 1 H 11.85 (broad m 1 H).
b) The3-chl oro-6-nethoxy[1, 2,4]triazol o[ 4, 3-b] pyri dazi necanbe prepared
according to the nethod described in Exanple 16b but using 1 g of 20
comercial 3,6-dichloro[1,2,4]triazol o] 463-b] pyri dazi ne, 10.6cnB of a 0.5M
solution of sodi um net hoxide in nethanol and 30cnB of di oxane, after
stirring at MAISISPESTRUM: LEAUSAGABFELSD: 365(+)=(M+H)(+).

3-chl oro-6-nethoxy[ 1, 2,4]triazol o[ 4, 3-b] Pyridazine are thus obtained in the

formof a V\hgg(gmggy\w;r the characteristics of which are as follows: 25
MASS SPECTR ~V5- DAD- ELSD:  185=MH+. Exanpl e 22:

g% -pl)-c(ralld;z:jln t@%& %W&Fﬂfﬁ‘%%l()%@ﬂ]%@?%?e?z%]ﬁ%éf tr| ZOl A be pr epar ed

according t lshygarrﬁﬁ; 0ﬂ3%ﬁ§6!h‘i¥?£ﬁl-12fyl)Eﬁﬁ‘ﬂleh%étﬁ?lpld@ﬁézmﬁlhﬂ%tﬁ?lg:r’@ﬂ of 1,1-

di met hyl et hy t hi ocyanat o- 1, 3- berizot hi azol car bama cnB of 5

d d eth t h 0.6 f
water, 482 n%“"#hwz'c%f{ﬁé ¢inadeh pnyﬁa%&%ﬁ@o%% SRl R PR e o - 1.
1)[1, 2, 4]t . h 64[ 6- 0

b Zn[dazoll R o e e 7ot hi
azol - 2- yOca(FEUa meemredmmsrdummﬂr@dmﬂﬂqdq@ewbﬁdm Exapwie da, polweng t he

10char act eri g4A r
ol ock) - s SLEroM T sthfieBeredia e inierd F@g”wmé BeRARbG,
465 - 1H NN&-@BE:@ERUMI §200m of dGS-BNE% Bs(mroﬂ\hérQ/IXt{SQ &triézo?o[am -Bj5
(broad s, 7.57 %gd J= H% 7.90
(t, J=1.19 Hzpyrliﬂaﬂ)nes 25 @ sﬁyiﬁhﬂﬁmlﬁe ﬁﬂd817z'39 @&SO@M@ éﬂr%ydi'dﬂ)”f ©57
(broad s, 1 48 laihde id PRrdtnbtbgrdptidd o PRLE eaflridiye 1250 of silica 15-
40 pm), elution being carrried out with dichloromethane then a 38/17/3
mixture of dichloromethane/methanol/agueous ammonia. 423 mg of 1-(6-{[6-
(4-fluorophenyl)[1,2 4}triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
15  benzothiazol-2-yi)-3-[2-(4-methylpiperazin-1-yl)ethyljurea are thus recovered
(see Example 14) and 423 mg of 1-(6-{[6-(4-fluorophenyl)-7,8-
dihydro[1,2,4]triazolo[4,3-blpyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)-3-
[2-(4-methylpiperazin-1-ylethylJurea are thus recovered, in the form of a

beige powder, the characteristics of which are as follows:
20 MELTING POINT: 161°C (Ké&fler block)

NMR SPECTRUM "H NMR (400 MHz, d6-DMSO) Sppm: 2.15 (s, 3 H) 2.22 —
2.48 (m, 10 H) 3.18 (s, 4 H) 3.22 — 3.28 (m, 4 H) 6.75 (br, s, 1 H) 7,34 (t,
J=9.0 Hz, 2 H) 7.51 (dd, J=8.3, 2.0 Hz, 1 H) 7.61 (d, J=8.3 Hz, 1 H) 7.95 (dd,
J=9.0, 5.6 Hz, 2 H) 8.13 (d, J=2.0 Hz, 1 H) 10.91 (br, s, 1 H)

25 MASS SPECTRUM: LC-MS-DAD-ELSD: 564(-)=(M-H)(-); 566(+)=(M+H)(+).

b) The 1-J2-(4-methylpiperazin-1-yl)ethyl]-3-(6-sulphany!-1,3-
benzothiazol-2-yl)urea was prepared according to the method descrcibed in

Example 1b, but using 1g of 1-(6-thiocyanatc-1,3-benzothiazol-2-yl)-3-[2-(4-



Exanpl e 23: 1-{6-[(6-Methoxy[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yGsul p
hanyl]-1, 3- 20benzot hi azol - 2-y11- 3[ 2- (nor phol i n- 4-ypet hygurea a) The
1-{6-[(6-nethoxy[1, 2,4]triazol o] 4, 3-b] pyri dazi n- 3-yGOsul phanyl ]-1, 3-

benzot hi azol - 2-y11- 342- ( nor phol i n-4-ypet hyl |l urea can be prepared according
to the nethod described in Exanple 17a, but using 505 ng of 142-

(nor phol i n-4-ypet hyl ] - 3- (6-sul phanyl-1, 3- benzot hi azol - 2-yQurea, 20 cnB of
25 degassed et hanol, 6.25ng of potassi umai hydrogen phosphate in 0.25cn8 of
water, 625 ng of DL-dithiothreitol and 251 ng of

3- chl or o- 6- netdtodyiperazirt ]ty jedindjuogal, 84 bheyofi gatassiam ﬂt‘m/dr@emf phosphate

"3 benzot h 1 800112 g1d" Rles RT3l of, FEL R R RREN AL ek nea

in the form gfgasuMHdngl- ﬂ)%%zotﬁlﬂgol 2-yl)urea_are thus obtained in the form of a88
characteristics of which are as | ows: MELTI NG PO NT: 230C (Kofl er bI ock)

MASS SPECTRUWhite €plits tbe@baraﬁmﬁysmﬁwms ZJolivms: = 487 +; M= 485 - 5
NVR SPECTRUM 1H (400 MHz, d6-DNVSO) 6 ppm 2.41 (m 6 H) 3.28 (g, J=5.9 He,

2 3.5 4 v g Hz, 1
2 E?) (dd% S ﬁ%nﬁjlds@*lapﬁ@ﬂ?w L&- M)s QAZ) ELQDOQQO{_T')Z (- F%) 3@%&4() (MJF@(%).Q " T)

101 1°0 et b et RS ﬁ%%%ot%?@ﬂg %—%&aﬁ%ﬁéﬁ%’fﬁf‘%‘%émkﬂ%ﬂ"é-
b] pyri dazi nylfeﬁb{* }Lﬁ'b'a byl ;h}@garéd aécor§ eto ﬂﬁé’h‘ﬂeth@é dbséibed maEmﬁpreegca) The

1, 1-dinethyle é met hox pam noj 2,41triazol of 4, 3-
b] pyri dazi n- @Jtym$|gg|| 2] W@)Oflpl"@n[vb Bum)@mltoﬂ Q%falcﬁblﬁéﬁlez'daﬁaﬂﬁ’@nm&’f@par ed

according to,fhg7a8L 0od AGSCletRApbk AR APty Ane” the YebMieSttaliadl 1 1-
10 chromatographed on a Merck cartridge (25 g of silica 15-40 pm), elution being
carried out with a 90/10 mixture of dichloromethane/methanol. 1.13 g of 1-(6-
thiocyanato-1,3-benzothiazol-2-yl}-3-[2-(4-methylpiperazin-1-yl)ethyllurea are
thus recovered in the form of a white solid, the characteristics of which are as

follows:

15 MASS SPECTRUM: LC-MS-DAD-ELSD: 375(-)=(M_H)(-); 377(+)=(M+H)(+).

Example 14:

1-(6-{[6-(4-Fluorophenyl}[1,2,4]triazolo]4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-y1)-3-[2-(4-methylpiperazin-1-yl)ethyljurea

The 1-(6-{[6-(4-fluorophenyl){1,2,4}triazolo{4,3-b]pyridazin-3-ylisulphanyl}-1,3-
20 benzothiazol-2-yl}-3-[2-(4-methylpiperazin-1-yl)ethyllurea was obtained in
Example 13 and has the following characteristics:

MELTING POINT: 176°C (K&fler block)

'H NMR SPECTRUM NMR (400 MHz, d6-DMSO) sppm: 2.15 (s, 3 H) 2.23 -
2.46 (m, 10 H) 3.20 - 3.28 (m, 2 H) 6.74 (br, s, 1 H) 740 (t, J=9.0 Hz, 2 H)

25  7.52(dd, J=8.7,2 Hz1 H) 7.59 (d, J=8.7 Hz 1 H) 8.02 (d, J=9.8 Hz, 1 H} 8.11
(dd, J=8.8, 5.4 Hz, 2 H) 8.16 (d, J=2.0 Hz, 1 H) 8.51 (d, J=9.8 Hz, 1 H) 10.91
(br,s, 1 H)

MASS SPECTRUM: LC-MS-DAD-ELSD: 562(-)=(M-H)(-); 564(+)=(M+H)(+)



15 di net hyl et hyl (6-thi ocyanat o-1, 3-benzot hi azol - 2-yl ) carbamate, 16 cm of
et hanol , 16ng of potassi um di hydrogen phosphate in 1.6 cmi of water, 924 ng
of DL-dithiothreitol and 455 ng of

3-chl oro- N- (2- net hoxyet hyO[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 6-am ne. 301ng of
1,1-d inethylethyl [6-

({64(2-nmet hoxyethyl )am no] [ 1, 2,4]triazol o[ 4, 3- b] Pyri dazi n- 3-yl } sul Phanyl)-1
, 3- 20benzot hi azol - 2-yl ] carbamate are th#s obtained in the formof a white
solid, the characteristics of which are as follows: MELTING PO NT: 179C
(Kotler bl ocE.)@JmEL@PECTRUM LC/ M5 el ectrospray on WATERS UPLC - SQD: MH+
= 474+; M+ 472 - 25 1H NVR SPECTRUM (400 MHz, d6-DWVS0) 6 ppm 1.50 (s, 9
H 3.17 (s, &I @-@?Iuor@ Remyiim R abloy4 azth- ulBh 1959.8 Hz, 1
H) 741(dd J(I—ﬁ){ { I—B ]wm a<qma(?oglc?liﬁlt&eﬁb Bﬂyﬁ%aﬁﬁ}@

=8. 4 Hz, b&n@tbtgzrelcﬂ YU-42W@F[PI20|IH14-&1)bUian$Oid€br oad m 1 H. 89 b) The

chl oro- N- (2- et hoxyet hyO[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 6- am ne can be
repared accgy r - ' 45 ny
of 3, 6-dichl or(c)hh@gN_4]{[r| aiglgltﬂ;&ﬂ]eg_?ﬁﬁﬂ 2??@%%?%@@?@3@%&%? Cﬁ?%tﬂﬁhé@lﬂ

di et hyl for nﬁ%—bﬁ!ﬁZO@Wlm&fﬂ)éfmwmlﬁtfﬁyléutﬁﬂ@ﬁﬂﬂﬂe aeah 0. 685 cpepsred

triethylamn .

3-chl oro- N (%CCO]‘%j ﬁéxyettﬁyl ﬂefh%d 4???9”%13?& oT 4E§arRIBI§}r |13azusm% %% n&'Y%/ é t hus
obt ai ned i n 4dmsorbhoin-afyl-a- (ﬁnsmlphanjzlvds Uémaoﬂf@z@@)&)bménarﬁld@f 160irtd ofr e as
fol | ows: IVASS SPECTRUM UPLC- M5- DAD- ELSD; 226=MH-; 228=MH+. Exaan e 25
10N- ( 64 6- ( 4319BIRSBppiiosepieny VL 2,4~ triazolo[4 3-blpyridazine,  0.125cm

, 2, 4] tri aZO'ﬁ[gﬂ'ly_@a{Bh@yrén‘iﬁaZM‘n% YddBhPhR¥dydride. The crude obtained is

1 3- benzot hi azo ypacet am de

TheN- ( 641[06- (chrortaltydrpp ped amerMérgk&taﬂrtrRig@] (6i pasitiat | 3-40] ), ietlatiwinnbedng

yl ] sul phanyl1- 1, 3-benzot hi azol - 2- yOacet am de can be prepared according to
the method de¥Bed bedl n velhmsighieramelhaneysithep 498 n§8/6$/32 (BediRg adfno) -

dichloromethane/methanol/aqueous ammonia. 71mg of N-(6-{[6-(4-
fluorophenyl)[1,2 4]triazolo[4,3-blpyridazin-3-yl]sulphanyi}-1,3-benzothiazol-2-

yl)-4-morpholin-4-ylbutanamide are thus recovered in the form of a beige

J
3-
p

15 powder, the characteristics of which are as follows;
MELTING POINT: 220°C (Kéfler block)
MASS SPECTRUM: LC-MS-DAD-ELSD: 548(-)=(M-H){-}; 550(+)=(M+H)(+).

'H NMR SPECTRUM NMR (400 MHz, d6-DMSOQ) sppm: 1.78 (quin,
J=7.1Hz 2 H) 223 - 2.36 (m, 6 H) 2.5 (2H) 3.47 (t, J=4.6 Hz, 3 H) 7.40 (t,

20 J=8.8 Hz, 2 H) 7.57 (dd, J=8.5, 2.0 Hz, 1 H) 7.71 (d, J=8.5 Hz, 1 H) 8.03 (d,
J=9.8 Hz, 1 H) 8.10 (dd, J=8.8, 5.4 Hz, 2 H) 8.24 (d, J=2 Hz, 1 H) 8.52 (d,
J=9.8 Hz, 1 H) 12.41 (br, s, 1 H)

b) The 4-morpholin-4-yl-N-(6-sulphanyl-1,3-benzothiazol-2-yl)butanamide
was prepared according to the method described in Example 1b, but using
25 906 mg of 4-morpholin-4-yl-N-(6-thiocyanato-1,3-benzothiazol-2-
yljbutanamide, 14 mg of potassium dihydrogen phosphate and 1.12g of Di.-
dithiothreitol. 71 mg of 4-morpholin-4-yl-N-(6-sulphanyl-1,3-benzothiazol-2-
yl)butanamide are thus obtained in the form of a white solid, the

characteristics of which are as follows:



15 1, 3-benzot hi azol - 6-y1 thi ocyanate, 16 cnB of ethanol, 16ng of potassium
di hydrogen phosphate in 1.6 cnB of water, 924 ng of DL-dithiothreitol and
505 ng of
3-chl oro- 6- (4- et hyl pi perazin-1-y0[ 1, 2, 41tri azol o[ 4, 3-b] pyri dazi ne. 132 ny
of N-(64[6-(4-nethyl pi perazin-1-y1)[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-
yl ] sul phanyl}-1, 3-benzot hi azol -2-11)acetam de are thus obtained in the form
of 20a white solid, the characteristics79f which are as follows: MELTI NG
PO NT: 225C (Kbfler block) MASS SPECTRUM LC/ MS el ectrospray on WATERS UPLC
- SOD: M+ =MASSE $SPERTRMV4BG-MSHPANNE. SPESTHUW( IO - VRS (+as(MONBYY ).6 ppm
215 (s, 3 H 2.19 (s, 325 H 2.30(m 4H 3.46 (m 4 H 7.40 (d, J=10.3
Hz, 1 H 7.44 (dfe 43‘?@*}0%-@%4@4%0%@?&@Q’:—béﬁﬁ)tﬁia%l&%ﬂ]b&taﬁaﬂr@déd,
J=10.3 Hz, 1'H) 8.16 , J=2.0 Hz, 1 H)" 12.40 (broad m 1 H). Exanple 26:
90 can be prepared in the following way:
6- 116- (4- Fl uor ophenyO[ 1, 2/ 1] tri azol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl | - N- ( 2-
met hoxyet hyl (BT } ARial) T -di idin-4-ami
041 6- (411 o Soiony DIV QR e AeaepndN g of MiN-dmethypyiins amine
N- ( 2- et Boxyaretaddeditp3s éxiuet of 37319 of dmoreholim4ndbyiaepiarasid,i 2-5 b~ of

. : . : o !
o ture of JRstnEue S B BTRA Wit Hindthy 8RS BrByn-RSin A difhide

m Xt ure of

(64[ 6- (4-f 1 ugidhedrasnde Inl72.«hh bf araldbrhethdbled Wiied aZitihg3for 5 min at 20°C,

yl ] sul phanyl I'- 1, 3- benzot hi azol - 2-ypcar bamat e and 0. 10 cnB of 2-chl oroet hyl
net hyl et her3.7 8 geot agmaiersiaN2camisonl,Brhsnzatiiarolfryie ghiocyprateuaise Addemh | s
10 heated i . - i.ght ] . i i i
coevapor at e&oﬁggﬁﬁlgtﬁ@és g%gae%/ée)arlgf'attﬁ%erg a\;mnﬁﬁﬁ)gpﬁégﬁre%ﬂ%%&f%?%hteﬁ eg%"teZ? ned is

t aken upoi n revirhaol20°6f ted RBALEnifatiomtid odryhess 1T hai mesitihe bbtanmddslis yel | ow
suspension is spin-filter-dried. The insol uble r%'jeri al. is washed sever al

times with fEYPEARGraAHSoRE4QP ¢ Snalegix eariiies QUURMRSIRG CaFied adr¥lltet i c
acid in 3 crficrigffmdthshe ‘Bﬁé}frﬁtfjﬁ?@%iﬁﬁ.lr@gpdfcﬂforgm@tha%néﬁ?ﬁg['n%g%i%'(ﬁ?&ti on

m xture is concentrated to dryness under vacuum to glve
6- 116- (4- is recovered and is purified again on a 90 g Merck cartridge under the same

fl h 1[1,2,4]tr] | o[ 4, 3-b i dazi n- 3-vyl L1 -N-(2-
et hoxyot hy SO, BRSEREascH76. o nef | e YRR RIacRh 6et e
powder , 15he Hehabatd R oS beSarimidl £ thi€ retovbRid PWhRe f@Pn MEEA LM PRbIN . 212C

(Kofl er block) MASS S RUM LC MS el ectrospray on WATERS UPLC - SQD: M+
= 453 +; NHyehowsplid, the characteristics of which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 363(+)=(M+H)(+).

Example 16:

1,1-Dimethylethyl (6-{[6-(morpholin-4-yl)[1,2 4]triazolof4,3-b]pyridazin-3-
20 vyllsulphanyl}-1,3-benzothiazol-2-yl)carbamate

a) The 1,1-dimethylethyl (6-{[6-(morpholin-4-yl)[1,2,4]triazolo[4,3-
blpyridazin-3-yi]sulphanyl}-1,3-benzothiazol-2-yl)carbamate can be prepared

in the following way:

68 mg of sodium borohydride are added to a mixture of 430 mg of 3-chloro-6-
25  (morpholin-4-y)[1,2,4]triazolo[4,3-b]pyridazine and 510mg of 1,1-dimethyl-
ethyl (6~su|phany]-1,3-benzothiazof-2-y!)carbamate' in 9cm® of degassed
ethanol and then the reaction is refluxed for 23 h. The suspension is left at
20°C overnight and is then concentrated tfo dryness under vacuum. The

product is chromatographed by solid deposit on a Merck cartridge of 70 g of



1H NMR SPECTRUM (400 MHz, d6-DMSO) 6 ppm For this batch, all the signals
are broad with: 3.27 (s, 3 H 3.51 (m 4H 7.27 - 7.48 (m 4 H) 7.95 -
258.03 (m 2 H 811 (m 2 H 828 (m 1 H 8.48 (d, J=9.8 Hz, 1 H).

Exanpl e 27:

N46- ({6-[ (2- Met hoxyet hyDam no] [ 1, 2, 41tri azol o[ 4, 3-b] pyri dazi n- 3-

y1}sul phanyl) -1, 3-benzot hi azol -2-yl Jacetam de 91 a) The

N46- ({6-[ (2- met hoxyet hypam no] [ 1, 2, 4] tri&xol o[ 4, 3-b] pyri dazi n- 3-

yl }sul phanyl) -1, 3- benzot hi azol - 2-yl ] acet am de can be prepared according to
t he met hod de@'cai peet( rurix agtplien 1Gaingbwarriesi myit3withng cgradiemcet yﬂﬁ}%no)

pot assi om i AGONBOBR A i 8 et e fanameiEdan: Sgameg!dr eyl >
DLdi t hi ot hr ebﬂ—g,ll @ﬁG%ﬁorgﬁofﬁf 411 1.2 4ltriazolol4,3- bl%\irldazm 3yllsulphanyll-1.3-

3-chl oro- N- (2- et hoxyet h r'iazol of pyri dazin-
of N46- ({6 [b@m@hﬁa&&&yﬁmm arathuzs mtamedznrtm{ prmaefty white golid, the

azi n- 3-yl enzot zoI 2-yljacetam de are thus obtained
inthe f 84’3'%@%2?%%3 Bfl‘O(ﬁ'é;B ar?ﬁg %W%ct eristics of which 10are as

fol | ows: NELTI NG PO NT > 260C (Kof | er bl ock) MASS SPECTRUIVI LG MS

el ect r ospr ayMét- NMUGERGINPLIOS Ctflenblock) 416+; M4 = 414 - 1H NVR SPECTRUM

(400 MHz, d6-DVBO) 6 ppm 2.19 (s, 3 H) 3.15 (s, 3 15 H) 3.25 - 3.35 (m

partial ly negleesh S‘PE@TF@UW Iﬁ(ﬂMS] eﬁec@rob‘éﬁaylorHWﬂTEQS( QF*LCJ QCﬁD I@H—Q— Bz, 1
H 7.54 (broad t, J=5 1 H d, J=9.8 Hz,
1 H 8.10 (c48§2Mp- FFz48‘l H 12 30 (broad m 1 H) Exarrple 28

142- (Mor phol i n- 4-ypet hy11- 3-(6-{[ 6-(norpholin-4-y1)[1, 2, 4]triazo| o[ 4, 3- N20p

yri dazi n- 3- ymmswmwm 13+ PiHY aBabmMB0) @bpm 61)5’11 H) 3.46 fm 4

142- (nor phol i n-4-yl)eth g 6- (nmor phol i n-4 B 4tr|azo

(4 3 Dy o B REA A U iy 210 S B tEbe HPHaa! J28 5 e, cabl) Bbbickpar ed

according to,rehod daserief £90EagPY 811835 RUL=33' 8 2A) MTBLbdagn! or o
s, 1 H)

b) The 3-chloro-6-(morpholin-4-yl)[1,2 4]triazolo[4,3-b]pyridazine can be

prepared in the following way:

15 0.9 cm® of morpholine and 1.4 em® of triethylamine are added to a solution of
1.89 g of commercial 3,6-dichloro[1,2,4triazolo[4,3-b]pyridazine in 20cm® of
N,N-dimethylformamide. The reaction is stirred at 20°C for 19 h. 60 cm® of
water are added and the mixture is exiracted with ethyl acetate. The organic
phase is washed with water and with brine and then dried over magnesium

20  sulphate and concentrated to dryness, to give a beige solid. The latter is
chromatographed by solid deposit on a Merck cartridge of 70 g of silica 15-
40 pm, elution being carried out with a gradient of 100% dichloromethane to
95/5  dichloromethane/methanol. 1.97g of  3-chloro-6-(morpholin-4-
yD[1,2,4]triazolo[4,3-b]pyridazine are obtained in the form of a very pale

25  yellow solid, the characteristics of which are as foilows:

MASS SPECTRUM: UPLC-MS-DAD-ELSD: 240 =MH+.

Example 17:

1-[2-(Diethylamino)ethyi]-3-(6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-



6- (norpholin-4-y1)[1,2,4]triazol o[ 4, 3-b] pyridazine, 5 cnB of degassed

et hanol, 25 38 ng of sodi um borohydri de and 338 ng of

142- (mor phol i n- 4-ypet hyl ] -3-(6- sul phanyl -1, 3- benzot hi azol -2-yQurea. 134 ny
of 142- (norpholin-4-ypethyl]-3-

(6-116-(norpholin-4-y1)[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany1}-1, 3-
benzot hi azol -2-yQurea are thus obtained in the formof a white solid, the
characteristics of which are as foll owsgq1 92 MELTI NG PO NT: 208C (1300h

B- 545) MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SOD: M+ 542 +;

MH = 540 - pldyrisbRnSRETSRbMIWR0,3MbenzadbiabMEDY)éregpm 2. 42 (m 6 H) 3,25 -
3375(mpart|ally 2H 3.46 (m 4 H 3.59 (m 4H 3.64(m 4H 6.78

E 3r O?d8m3 Hfllyi) 7@@ 1(_%9(@}@@9?&] )(;gr%e@]]%-(é g%%l(ﬂiﬂaroéh&ﬁ)[“l Zif'f)}tri’éiéolol H 7.55

broad m le 29:

1- ( 6- [ ( 6- Ami[a[H]pPriddzin-Bagisliphénghd], wenaamuazoszmm@ﬁamhq prpp@r%iarrzoth. az
ol 102-y11- 3§2 nor phol i n-4-ypet hyl | urea

a) Thel- { 6- [ {lee FHOMNAWBY4] tri azol 0[4 3- b] pyri dazi n- 3- yOsul phanyl ] -1, 3-
benzot hi azol - 2-y1}-312- (nor phol i n-4-ypet hyl | urea can be prepared according
to the nst hod steast bbedydm iEspamnjed, Idas mmitutesiintp 39solutionof S0P mg of

B ogassed RUTaBHY BT SR AR M R i o aR b s ALY ?ﬁoﬁ%?%ﬁneolf
wat er, 546 gﬁﬁ%mlﬂg%r%}h& @ﬁ-ﬁ td?'pcﬂﬂéb@rﬂodlﬁydr@ben phosphate in 0.6 cm® of

3-chl oro[l dazi n- 6- am ne. ng
1- (6-[ ( 6- amwatet, fﬁQﬁﬁl]ﬂgrmfaBlethMBrelﬂpbgmd @84img pf 3- chioro (4-ﬂuorophenyl)

yGOsul phanyl ] 3-benz zol ol haq re.t hus
obt ai ned in 1%6‘ ’F@Fﬂlpg% gé’ rﬁe %%A%get he c’%r‘lﬁ]ar-rral-,c%t fel?zl%gﬁ]c% H:'rﬂ‘tajv\ll(%|acf§r are as
20f ol I owg: Mg Hﬁﬁﬂ@e'\%w%@%&m Gévalpbaaib&i WAS@nSE’EWMVacOMNB The
el ectrospray on WATERS g © o VH 470

residue is purified on a 25 g Merck silica cartrldge by solid deposit, elution

being carried out with a gradient of 100% dichloromethane to 8/2

dichloromethane/(38 dichioromethane/17 methanol/2 aqueous ammonia).

225 mg of 1-[2-(diethylamino)ethyi]-3-(6~{{6-(4-fluorophenyl)[1,2,4]triazolo[4,3-

15  blpyridazin-3-yllsulphanyi}-1,3-benzothiazol-2-yl)urea are thus obtained in the

form of a yellow powder, the characteristics of which are as follows:
MELTING POINT: 176°C (Kdfler block)

MASS SPECTRUM: MASS SPECTRUM: LC/MS electrospray on WATERS
UPLC - SQD: MH+ = 537 +; MH- =535 —.

20 'H NMR SPECTRUM (400 MHz, d6-DMSOQ) & ppm: 0.97 (t, J=7.3 Hz, 6 H)
2.50 (m partially masked, 6 H) 3.20 (q, J=6.0 Hz, 2 H) 6.73 (m large, 1 H)
7.40 (1, J=8.8 Hz, 2 H) 7.52 (dd, , J=8.5, 2.4 Hz, 1 H) 7.59 (d, J=8.5 Hz, 1 H)
8.02 (d, J=9.8 Hz, 1 H) 8.11 (dd, J=8.8, 5.4 Hz, 2 H) 8.16 (d, J=2.4 Hz, 1 H)
8.51 (d, J=9.8 Hz, 1 H) 10.91 (broad m, 1 H)

25 b) The 2-({[2-(diethylamino)ethyl]carbamoyl}amino)-1,3-benzothiazol-6-yl
thiocyanate can be prepared according fo the method described in Example
9c, but using 982 mg of phenyl (6-thiocyanato-1,3-benzothiazol-2-
yl)carbamate ester, 30cm® of THF and 0.465 cm® of N,N-diethylethylene-

diamine. After purification on a Merck 30 g silica cartridge, elution being



1H NVR SPECTRUM (400 MHz, d6-DMB0) 6 ppm 2.41 (m 6 H) 3.28 (g, 25 J=6.1
Hz, 2 H 3.59 (m 4H 6.79 (broad m 1 H) 6.83 (d, J=9.8 Hz, 1 H 6.99
(broad s, 2 H 7.31 (dd, J=8.3, 2.2 Hz, 1 H 7.55 (d, J=8.3 Hz, 1 H 7.95
(d, J=2.2 Hz, 1 H 8.01 (d, J=9.8 Hz, 1 H 10.88 (broad m 1 H 93 the
following way: A m xture of 190 ng of commerci al

3,6-dichloro[1,2,4]triazol o[ 4, 3-b] pyridgzine and 1 cnB of aqueous ammoni a
at 35%in 1 cnB of dioxane, in a sealed tube, is heated at between 70C and
90C for 3 h.yfiB8 PhEC Miitrat & T oFaaent s of i | 1@%d dichforometiginee 156.&2ng of
3-chloro[ 1, 2,4]tri azol&4, 3-b] pyridazin-6-amne in the formof a b.e's ge
powder, t hedichremethanel([38s didhiquemaihanad1as Mednanale: agNe8USPRERRINE

UPLC- M5- DAD; ELSD:  168= " = ami ; i -6-

o- (1 6. (4- F1 7 Bhay 8- Gkl oge AP Amddhomnalct S bgreptyjerol 6
10( mor phol i fidcyypatdatd obtaindre e tehformobf 2-vetritensolir), The characteristics are
6-116- (4-fl uorophenyl)[1, 2,4]triazol o[ 4, 3- b] pyri dazi n- 3- 3/ 11sul Phany1} -
N42- ( norphoés foel pet hyl ] -1, 3- benzot hi azol - 2-am ne can be prepared in the
following way: 8 ng of di hydrogen phosphate in 1 cnB of water, 680 ng of
DL- di t hi ot hygig® s PEC AROME 3P ING-MS-DAD-ELSD: 348=MH-; 350=MH+ .

3-chl oro-6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi ne are added, at

20C, to a so]uti 1, 0 = o e By, - i PRohd b

ypet hyl ] (6-$m oc@ﬁ%%"83%?%[él!;@nﬁzuocfrﬁe’%%ﬁ%%%@%?%%eﬁﬁﬁ 10 c%bag? gt hanol
degassed W pfpparé®h frerfobowing wahe suspension is stirred at reflux for 18
h. The reaction is placed in a refrigerator overnight and then the

greyi sh-white 20 soldd,4 i B L B R I § il HafiuMes et h

di et hyl et h@rmgﬁﬁgt#eﬂl@d@p Jl‘ ﬂ%ﬂdgﬁ%@glﬁ Ee)kﬁﬁc hlgi?hlgo%!r;recghaanlg an%@x

spi n-fi{gd eroeihgdrat@22 2P ofg 6-of [ G (¥U-bis(dipheny!phosphino)ferrocene]dichloro-
fluorophenyl 111, 2, 41tri azol o] 4, 3-b].pyri dazj,n- 3-yl J.sul Phan - - r Phol i n
-4- ypet hy1El?a|i€dlu‘Eﬁ'élﬂl)z‘ﬁt%?%ﬁ{ex?‘-”ghé'ﬁé‘@?'@#%? (ﬁbi)aﬂnrqe%?i%&%%ogﬁ%g&ﬁ]g]of a
greyi sh- whi e, , g{%}g BldyPtaSReOn WD Gn’ane MN-UphéyEom25
MELTI NG PO I%% 8@@@26[(1%{?1%& [%E:O%()SW ISS SI%EE'I_'RUM LC/ NS el ectr ogﬁpr ay on
WATERS UPL Cami&Sontditing 1508 of Miter=issiogated in a bath at 80°C for 1.5 h. The

beigey-brown suspension obtained is cooled to 20°C and then poured into

7

15  approximately 200 em?® of water. The insoluble material is spin-filter-dried and
washed successively with water and with ether, and then dried under vacuum
at 20°C. The resulting beige solid is made into a paste in dichloromethane,
spin-filter-dried, and dried under v-acuum at 20°C. 1.24 g of 3-chloro-6-(4-
fluorophenyl)-1,2,4-triazolo[4,3-b]pyridazine are thus obtained. 30 g of silica

20 are added to the combined mother liguors and the mixture is evaporated to
dryness under vacuum. This residue is deposited onto a bed of 10 g of silica
in a sintered glass filter and elution is carried out with dichloromethane. An
additional 1.60 g of 3-chloro-6-(4-fluorophenyi)-1,2,4-triazolo[4,3-b]pyridazine

are thus recovered.

25 Example 18:

N-(6-{[6-(Morpholin-4-yl)[1 2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyi}-1,3-
benzothiazol-2-yi)acetamide

a) The N-(6-{[6-(morpholin-4-y1)[1,2 4]triazolo[4,3-b]pyridazin-3-

ylJsulphanyi}-1,3-benzothiazol-2-yl)acetamide can be prepared according to



94 signals are broad with: 2.40 (m 4 H 2.50 (mmasked, 2 H 3.48 (m 2 H)
3.55(m 4 H 7.28- 7.52 (m 4H 7.96 - 8.03 (m 2 H 8.06 - 8.22 (m3 H)
8.49 (d, J=10.0 Hz, 1 H).

b) Thel, 1-di net hyl ethyl[2 (norphol i n-4-yl)ethyl](6-thiocyanato-1,3- 5
benzot hi azol - 2-yCcar bamat e can be prepared in the follow ng way: 195 ng of
sodi um hydride at 60%in oil are added %}3 a mxture of 500 ny of

1, 1-di et hyl et hyl (6-thi ocyanat o-1, 3- benZot hi azol - 2-yl ) carbamat e in 7 cm

R

chl or oet hyl) rochlori are’ ded e di um | s 10
stirred overqa- tya&bemézdllﬁayd d:lmocw‘tate,t &d c:m)3 dJrfyakhsaﬂoLlnﬂefmg wac patassitine

d fied Bi ot Si I b 't el ut
bei ng. car 1 CAMRIOOAR (PGEHIREE RO BET R EN ST APB® ) AP P HGeRad o

28/ é? [1 S(i)l glt 24’:{? Hﬁ oﬁ%gﬂ\&&@ﬁ%‘@%ﬁﬂmmﬁg4]%2@@5@ 336]139"Ha5k:r(é’>§|‘ébyr8a] 647

[ 2- (mor phpol | Aecbryibgt hyd)] ( Extimipbec y atBa.o- 108- beng ot b aAH(6-{{E5(nerphplardbamat e
are obtained, which co nd 1S, uUs S, 1N ent synt heses.
NASS. SPECTRUMIT J i %%Béﬁﬁa@%ﬁ!ﬂl t"?é‘ﬂﬂwﬁtﬂe %‘%tg‘éa%ﬁwlzxarrp?/e 31:

N- (34] 2- b (ol 0 3mlhﬁaz bddar,oliné-

20§/I ] [sul é%g%%ié}gﬁ% tri a¥mﬁ)[%dtgmgapyrl daez?ﬁ?rg )fi)l?élcet am ge

a) TheN- ( 34[ ZGr(a{r{a@e(lamwwhlnh@Wsétf Wssar banoyl | am no) - 1, 3-
benzot hi azol - 6-yl ] sul phanyl I [1, 2, 4] tri azol o[ 4, 3-b] Pyri dazi n- 6-yl) acet am de

can be prep EqTﬁngjs@Npg J735° C ROIHBF brekdescribed in Exanple 17a, but using
107 nygof 1428{?n0rphol in-4-ypethyll-3-(6-su | phanyl-1, 3-benzot hi azol -2- 25

| 0 h 0.2
e 10 ssoSrERGl Follfs Mo R BT PSR LS R 2
chloro[ 1, 2, ?Jégg¢amq1| @ 42@-Db] pyri dazi n-6-11) acetam de. 68 ng of
N-(3-{[2- ({[ £-

ovalri azol & N IRSCT RN B0 EE pams bR 2 S S A R o
of 95 H) 3.63 (m, 4 H) 7.39 (d, J=10.3 Hz, 1 H) 7.48 (dd, J=8.5, 2.0 Hz | H 7.67
(d, J=8.5 Hz, 1 H) 8.13 (d, J=10.3 Hz, 1 H) 8.18 (d, J=2.0 Hz, 1 H) 12.41

15 (broad m, 1 H)

b) The 2-(acetylamino)-1,3-benzothiazol-6-yl thiocyanate can be prepared

in the following way:

5 cm?® of acetic anhydride are added dropwise to 7 cm?® of pyridine at 20°C.
After 5min, 1 g of 2-amino-6-thiocyanatobenzothiazole (commercial) is
20 added. The yellow suspension is stirred for 4 h and then concentrated to
dryness under vacuum. The residue is made into a paste in ethyl ether. The
insoluble material is isolated by filtration, to give 1.1 g of 2-(acetylamino)-1,3-
benzothiazol-6-yl thiocyanate in the form of a yellow solid, the characteristics

of which are as follows:

25 MASS SPECTRUM: UPLC-MS-DAD-ELSD: 248=MH-; 250=MH+

Example 19:

1,1-Dimethylethyl (6-{[6-(4-methylpiperazin-1-yl)[1,2,4liriazolo[4,3-b]pyridazin-
3-yl]sulphanyl}-1,3-benzothiazol-2-yl)carbamate hydrochioride



a white powder, the characteristics of which are as follows: MELTING PO NT:
190C (Kot l er bl ock) MASS SPECTRUM LC/ MS el ectrospray on WATERS UPLC - SQD:
M+ = 514 +; M4+ = 512 - 5 1H NVR SPECTRUM (400 MHz, d6-DMS0) 6 ppm 2.16
(s, 3H 2.40 (m 6 H 3.29 (mpartially masked, 2 H 3.59 (m 4 H) 6.78
(broad m 1 H 7.40 (dd, J=8.5, 2.0 Hz, 1H) 7.57 (d, J=8.5 Hz, 1 H 8.01
(d, J=2.0 Hz, 1 H) 8.10 (d, J=10.1 Hz, % 8.38 (d, J=10.1 Hz, 1 H 10.87
(broad m 1 H) 11.17 (broad s, 1 H). 10 '&The
2

N-(3-chlorol Mﬁhkgﬁﬁiaﬁhﬁ%ﬁggf@l g%d[{@d@%et@pfﬁa%%@mggﬁ saribgopepared in

the follow n Ide 1s a td0 a mxture of
202 ng of 3 qurtniaq[nlsé;d]él]ﬂphaay@)ncﬂ-beﬂzdj]upyoi-ﬂalz)carbemte re@an he sprepgrest

di t 0C. The,t t | |.oned t 20C 6.0, th
705" ot of ARERING SR dILEeI bR Faae 3 ou u SRR DS DO b ned
for 24 h. Them %ﬂ'ﬁ%ﬂﬁ‘fllt at @ tfh%dﬁﬁaioﬂ %Ddé?rzf)tﬂléﬁﬂ“zdj?lbc%%é‘mﬂté hefprepakar with

et hyl ether an ntane. This“solid s purif chr omat ogr aphy on
Bi ot age Quadctardity {KPxanple B0), AP cma-ofeahaml 16|m@ pbRotasE N dEVEragerout

N.(3- ch or olPHOSPRTEr ab B, 3. BAelr Pehter b Dizt Dfeshrblighdiog o Fe

obt ai ned i n A AGoi6 A PhetByhidraziA 1,2 e RNsa 3ch héétlﬁé Qﬂﬁ\/\ﬂ‘m' chf are as
fol lows: MASS SPECTRUM L Pﬁ'lﬁl\}/jrs-rDZA‘DDM%D’ 210 &m ]?g IeQSZ

2, 2- Di net hylf, Nd(raetm}ziw[(ﬁ{[ﬁﬁmﬁihvlﬁwg@@tw}[ﬂ 8@4]5@@%[11&1@ Hbﬁld@@

25benzot hi azol p oPanam
i de a) The ZZ‘)’Z Ilf%@}ah;ﬂ 1!\?%%%*3?2@&1% I'n- 4%9@% et ﬁae(z:ar am)y lﬁam no) -
1, 3- benzgt hicazalhed-iiy | the Ulopmany lal vhitd, aﬁliﬁr Itlaecdrm[rzﬂctéﬂﬁ]qsyof ddicm-e6d IYsPr opana
m de can be prepared according to the nethod described in Exanple 17a 96
but usi ng230 feH§W¥s142- (nor phol i n- 4- ypet hy1] - 3- (6- sul phany1- 1, 3-

benzot hi azol - 2-yQurea, 10 cnB of ethanol, 4 ng of potassi um di hyhdrogen

phosphat e i MELRNGBONTWRY¢TC (Bdfferigock) DL-di thiothreitol and 174 ng of
N-(3-chloro[1, 2,41tri azol of 4, 3- bj pyri dazi n-610- 2, 2- di net hyl propanani de.

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
499 +; MH- = 497 —

15 'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.51 (s, 9 H) 2.70
(broad s, 3 H) 2.80 - 4.40 (broad m partially masked, 8 H) 7.44 (d, J=9.8 Hz, 1
H) 7.49 (dd, J=8.5, 2.0 Hz, 1 H) 7.64 (d, J=8.5 Hz, 1 H) 8.15 (d, J=2.0 Hz, 1
H) 8.22 (d, J=9.8 Hz, 1 H) 10.50 (broad m, 1 H) 11.84 (broad s, 1 H)

b) The 3-chioro-6-{(4-methylpiperazin-1-yl)[1 ,2,4]triazo|o[4;3-b]pyridazine
20 can be prepared according to the method described in Example 16b, but
using 945 mg of commercial 3,6-dichloro[1,2,4]triazolo[4,3-b]pyridazine,
10 cm® of DMF, 0.56 cm® of 1-methylpiperazine and 0.695 cm’ of
triethylamine. 555 mg of 3-chloro-6-(4-methylpiperazin-1-yl)[1,2,4]triazolc[4,3-
blpyridazine are thus obtained in the form of a beige solid, the characteristics

25  of which are as follows:

MASS SPECTRUM: UPLC-MS-DAD-ELSD: 253=MH+

Example 20:

1-(6-{[6-(1H-Imidazol-1-yl)[1,2,4]triazolo}4,3-b]pyridazin-3-yljsulphanyl}-1,3~
benzothiazol-2-yi)-3-[2-(morpholin-4-yl)ethyljurea



5128 ng of 2, 2-dinmethyl -N-(34[ 2- ({[ 2- (nor phol i n-4-ypet hyl ] car banoyl } am no) -
1, 3-benzot hi azol - 6-yl ] sul phanyl | {1, 2,4}tri azol o[ 4, 3-14yri dazi n- 6- yOpr opanam
ide are thus obtained in the formof a white powder, the characteristics of
which are as follows: MELTING PO NT: 195C (Kotler block) 10 MASS SPECTRUM
LC/ MS el ectrospray on WATERS UPLC - SQ@:. M+ = 556 +; M4+ = 554 - 1H NMR
SPECTRUM (400 MHz, d6-DMSO) 6 ppm 1.27 és, OH 2.42 (m 6 H 3.28 (m
partially masked, 2 H 3.60 (m 4 H) 6.7 (broad m 1 H) 7.45 (dd, J=8.5,

2.0 Hz, 1 7.5 d, J=8. ; 5 " _35(d,
J=2.0 He, T)‘ﬁ) o 13t (d, Jzﬁo.0{[‘?71?'@iﬂzﬂagz%@gdi)[f’gmﬁzgwiéw y i ‘(%bﬁoad
m 1 H b) Th@jsulphanyl-1,3-benzothiazol-2-yl)-3-[2-(morpholin-4-yl)ethyllurea  can  be

N-(3-chloro[T, 2,4]triazol o 4, 3-b] pyridazjn-6-yl1).-2, 2-dine | propan- am de
ban bo. pr epareRart BRI S g WA dseSTRAd t@szwgp!ﬁgH@%{, Buthising

S0y oL P e s ) ot

pi val oyl in pyri s stifrred for 5 at 20C. 0.14 cnB
of pival gyl Tﬁmr@a,i@@rﬂ%fatg&bhy@x@ﬁadnar@s& gy o mttibdyipbospiinet 35@tmg of
overnight. The reaction nmedi um obt ai ned i ncent.r.at.ed to1 y S pder
vacuum The ¥&blogers-(il E"Wﬁgm'W'ﬁ[ﬂ??egﬁﬁﬁzoi‘?[%%g]&)ﬁﬂd%ﬂ?’ane.Rirhg%gr elcél pitate
22 60130 o iftaSll - BltoRlae M) ohligirhsttorifiphdhoxshe aqtiatinWiof h a

25 90/ 10 et acet a andl mxtdre. The organic ghase is eyaporated to

dryness. 157ohmnef ahe( 34oiy @fofris(?,54dipherypenp,4-digpgrangagipaladiymQy 2.

di met hyl 1 d th ined.i th

Char acteri SRt g wiifon areGaoRsfrovESaysy Brdiagott A fieste: o0,

252- =M Ig}e; %ﬁp{}ﬁén 1.9 73 B8 ASH AR 2-yI)-3-[2-(morpholin-4-yl)ethyllurea are thus
TSRS

f’henyl ( phenyl)[1, 2, 41tri azol o[ 4, 3- 16%¥,ri dazi n-gi-cxlgjsul ghanyl}

obtained in the form of a white solid, the chara istics of w e a

follows:
MELTING POINT: 160°C (K&fler block)

MASS SPECTRUM: LC/MS electrospray on WATERS ZQ: MH+ = 523 +
15 MH-=521-

'"H NMR SPECTRUM (400 MHz, d6-DMSO0) & ppm: 2.41 (m, 6 H) 3.27 (g,

J=5.9 Hz, 2 H) 3.59 (m, 4 H) 6.78 (broad m, 1 H) 7.21 {t, J=1.5 Hz, 1 H) 7.54

(dd, d, J=8.5, 2.0 Hz, 1 H) 7.58 (d, J=8.5 Hz, 1 H) 7.91 (t, J=1.5 Hz, 1 H) 8.02

(d, J=10.3 Hz, 1 H) 8.19 (d, J=2.0 Hz, 1 H) 8.58 (t, J=1.5 Hz, 1 H) 8.67 (d,
20 J=10.3 Hz, 1 H) 10.89 (broad m, 1 H)

b) The 3-chloro-6-(1H-imidazol-1-y1)[1,2.4]triazolo[4,3-b]pyridazine can be
prepared according to the method described in Example 16b, but using 5 g of
commercial 3,6-dichloro[1,2,4]triazolo[4,3-b]pyridazine, 50 em® of N,N-
dimethylformamide, 1.9g of imidazole and 3.8cm? of triethylamine. 3.21 g of
25  3-chloro-6-(1H-imidazol-1-yl)[1,2 4ltriazolo[4,3-b]pyridazine are thus obtained
in the form of a greyish-brown powder, the characteristics of which are as

follows:

MASS SPECTRUM: UPLC-MS-DAD-ELSD: 221=MH+.

Example 21:



1, 3- benzot hi azol - 2-y1l) car bamat e a)

Thephenyl (6- ([ 6-(4-fl uorophenyl)[ 1, 2,4]triazol o[ 4, 3-b] pyridazin-3- 5

yasul phanyl1-1, 3- benzot hi azol - 2- yCcar banat e can be prepared according to

t he net hod described in Exanple 9d, but using 630 ng of 64[ 644-

fl uorophenyl)[ 1, 2,4]triazol o] 4, 3-b] pyri dazi n-3-yl | sul phanyl | -1, 3- benzot hi az
ol -2- amne and 0.9 cn8 of phenyl chlor%fornate in 6 cnB of pyridine after
4 h of contact at 20C. 823 ng of phenyl

(64[6-(4-f|u ro he %\J}.{%Fr' I )

10b] pyr i dazi b %’*ﬁ%}% 5 i é®%g%[ﬁzzg?ﬁﬁ‘%zz°$‘i’[423 blRyadazn s ysulphanyly
obtained in ﬁBebérlemIQio@ % @ﬁafﬁ@{g d, the characteristics of which are as
fol | ows: MELTI NG PO NT > 26 C (Keller block) MASS SPECTRUM LC/ Ms

d6- DVED) péa%a)m o Tyt o mAdat B SEITRA 4325
2.0 Hz, )éIYSuT&e(rﬁgﬁla@-b@nzth?az@l E?d}cérﬂ&ﬁmﬁteoé’ar( the ﬂF@)aBed-IE,chlrdﬂ)g 8 10

dd, J=9. 0 bro 12. 68
Ebr oad m5 1 He mgyhowﬂ,escrlbed in Example 17a but usmg %6(7 mg 0f1 1 dlmethy!em |

Y beusot i EBRISANILL stheblliaZ APy foato BRI | SER! urSetfiahs | PBARY b~ 20

1, 3-benzot h| amné can a are éccordl ng to the
descri bed i np&}ae@mhe d]maj,ro@m pisdspha82anmg.2F arohadr wiaker, 28331m9103f6DL-

hoaotat ot P diehesie vere: 188 asmy orolor i hdheRilt Zatieti s 09"
SO Y ASHAENOBY W o2 1 LAR R B0 SThEREH DR 21

}‘ | uor ophiény| t[!]ibyﬂdalz]lmﬁr)dbulm{amyl34biﬁ1h)ﬁnlza|@za2@|-3 ss}]cpﬂmrpat@r@rﬂthm,s ohieiRedt hi azo
-2- i t d th i .th
char ag'[n ep?sﬁ?’gge c!I’Jr?”vxﬁ a| géaoygdqro %EL%'%@ Eﬁ’gﬁgﬁgg@o%éf I 2r

bl ock). 98 Exanple 34:
142- ( Mor phol MELZINGE?OINT:-226{ 6-(KoBer bleekhn- 2- yI met hoxy) [ 1, 2, 4] tri azol of 4, 3-
b] pyri dazi n- 3-yl ] sul phanyl1} -1, 3- benzot hi azol - 2-yQurea a) The

1[ 2- (mor phol M <& wpeldvrIvE CivE @re(:tm?@}rc?n YWABERSXYPLE, 254D: MBl+ =
triazolo[4,3 pyri dazi n- 3-yl | sul phanyl 3-benzot hi azol - 2-yQurea can be

pr epar ed acc@%‘d#h@lHGﬂfé—rret hod described in Exanple 16a, but using 240 ny
of 3-chl oro-6-(oxetan-2-yl methoxy)[1,2,4]triazol o[ 4, 3-b]pyridazine, 5 cnBof

degassed set ap MR%&DE@TRUM%O @an%qmtgwtg arpbn&}?:ﬁsrm(sog HYA2.:89 (s, 3
(rmorpholin-4-y suI phan benzothlazol 128

10142 ( mor phid) irriﬁél(dyldee@H]a 3 N)67 {Séddcodeaén-?zl V‘Znét*ﬁb?@%[@ gﬁ?&ﬁ H.’Zaim 8[ 4,
3-b]- H) 8.19 (d, J=2.0 Hz, 1 H) 8.29 (d, J=9.8 Hz, 1 H) 11.85 (broad m, 1 H).

b) The  3-chloro-6-methoxy[1,2,4]triazolo[4,3-b]pyridazine  can  be
prepared according to the method described in Example 16b but using 1 g of
20 commercial 3,6-dichloro[1,2,4]triazolo[4,3-b]pyridazine, 10.6cm® of a 0.5M
solution of sodium methoxide in methanol and 30cm® of dioxane, after stirring
at reflux for 3 h. 871 mg of 3-chloro-6-methoxy[1,2,4]triazolo[4,3-b]pyridazine
are thus obtained in the form of a white powder, the characteristics of which

are as follows:

25 MASS SPECTRUM: UPLC-MS-DAD-ELSD: 185=MH+.

Example 22:

1,1-Dimethylethyl (6-{[6-(1H-imidazol-1-y1)[1,2 4]triazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl)carbamate



pyridazi n-3-yl ] sul phanyl}-1, 3- benzot hi azol - 2-yQurea are thus obtained in
the formof a white solid, the characteristics of which are as foll ows:
MELTI NG PO NT: 222C (K6fl er bl ock) MASS SPECTRUM LC/ M5 el ectrospray on
WATERS UPLC - SQD: M+ = 15 543 +; MH = 541 - 1H NVMR SPECTRUM (400 MHz,
d6-DVs0) 6 ppm 2.40 (m 6 H) 2.50 (m masked, 1 H 2.65 (m 1 H 3.38 (m
partially masked, 2 H 3.59 (m 4 n$9 (dd, J=12.1, 3.0 Hz, 1 H) 4.37
(dd, J=12.1, 6.0 Hz, 1 H) 4.42 456( 2 H 498 (m 1H 6.79 (broad t,

J=5.6 Hz, 1 7 d, 7 ; 7.57
550 ke LA Vi (3. vl Mg B ipa0ityp,2 ddaticpastd 7
(broad m 1 Hj’ﬁ)yndﬁzm'liﬁejl]su[phanyi} 1,3- benzothlazol 2-yl)carbamate can be prepared

5ol Or 0O (Ol M o ereay M e e L o) PR BRI S
prepared in |
3, 6-di chl f

' © Orﬁ]yl i ﬁt gl' a@hﬂ%@?ﬁato%3b&wdm§z¢|@yl)&r6§#\awﬁ ®f cm® of

2- hydr oxyne of potassium cafbonate in 8 cnB of
N, N- di metshy|degasaed dﬁhamlhéangcbfapotaeﬂam @hh}@rtbg%[h@ht)ﬁ@fﬁﬁtﬁt inr pdemit oboc

Fest dus obt gt 12 pir of PLeAeriBhattes CoRye bh PR HETAtgE o 25 g
of silica 1%)??29?]&#&20@ RRSide. ¢4 At hgn ch’eﬂf’lgdm%hyﬂ@myl e(e @B th a

di chl or onet hane/ net hanoFJi BIB] lent of 100/0 to 97/03. 70
3- chl or o- 6- (lmmzahiad),ﬂ tm@zg?bo{@,S@]mmdazm:&ydipwmaﬁy!bw& Eaamtela&fab?t hus

obt ai ned in e for a o re as
fol lows: 5 Mhestsuterert EecShtiod ) Ls ORIIREE' BAGH, Boulih cind

Oxet an- 3oyl rmhkgdtéﬁ;tﬂ;gﬁyf(vﬁnéﬁ gfy@spfwbws[ 11 ,2,4]triazol 0[4 3-b] pyri dazi n- 3-
yl i sul phany11-1, 3- benzot hi azol - 2- yOcar bamat e

MELTING POINT: 172°C (Kofler block)

MASS SPECTRUM: LC/MS electrospray on WATERS ZQ: MH+ = 467 +;
MH- = 465 —

'H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: 1.50 (s, 9 H) 7.20

15 (broad s, 1 H) 7.57 (dd, J=8.3, 2.0 Hz, 1 H) 7.65 (d, J=8.3 Hz, 1 H) 7.90 (¢,
J=1.5 Hz, 1 H) 8.02 (d, J=9.8 Hz, 1 H) 8.23 (d, J=2.0 Hz, 1 H) 8.57 (broad s,
1 H) 8.67 (d, J=9.8 Hz, 1 H) 11.83 (broad m, 1 H).

Example 23:

1-{6-[(6-Methoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-
20  benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethylJurea

a) The 1-{6-[(6-methoxy[1,2 4ltriazolo[4,3-b]pyridazin-3-yl)sulphanyi]-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyljurea can be prepared according
to the method described in Example 17a, but using 505 mg of 1-[2-
{morpholin-4-yhethyl]-3-(6-sulphanyl-1,3-benzothiazol-2-yljurea, 20 cm® of
25 degassed ethanol, 6.25mg of potassium dihydrogen phosphate in 0.25cm® of
water, 625 mg of DL-dithiothreitol and 251 mg of 3-chloro-6-methoxy-
[1,2,4]triazolof4,3-blpyridazine. 297 mg of 1-{6-[(6-methoxy[1,2,4]triazolo[4,3-
b]pyridazin-3-y)sulphanyl]-1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-
ylethyllurea are thus obtained in the form of a white powder, the



d) Theoxet an- 2-yl met hyl (6-{[6-(4-fluoroph enyl)[1,2,4]triazol o[ 4, 3-

10b] pyri dazi n- 3-yl | sul phanyl1-1, 3- benzot hi azol - 2-yl ) car banat e can be
prepared in the following way: a m xture of 171 ng of phenyl

(64[ 6-(4-fluorophenyl)[1,2,4]triazol of 4, 3-

b] pyri dazi n- 3-yl ] sul phany1l) - 1, 3- benzot hi azol - 211) car bamat e, 0. 04 cnBof

2- hydr oxynet hyl oxet ane and 0. 06 cn8 of géiethylanine in 3 crn3 of 15
tetrahydrofuran is heated for 7.5 h in bath at 80C. The reaction is |eft
to stand over M xture is evaporated to dryness
under vacuurf?haf:%gg §9§Mﬁ§ﬁ8&$? ﬂh by chromat ography on a Merck
cartridge of 25 of SI|I a 15- n1by solid deposit, elution being
carried out|WELWﬂ$GdWEWﬂbﬁ@@h@%ﬁﬁﬂ%h@@ﬂ@nol gradient of 100/0 to 96/04. 52

ng of oxetan-2- 20 yl nethyl

(6-0- (4- 1 uoyAREEERP ECITRIAVIALEINS 20 @ cbpRaypd P YWATBREEZQ: MHsakBRan -
1, 3-benzot hi azol - 2-yCcarbamate are thus obtained in the formof a white

solid, the chéBacteristics of which are as follows: MELTING PO NT: 216.7C
(Buchi B-545) MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SQD:

My = 25 S0NMR SHECTRON 1+ t0MRHEERTTOMB0100Z2 4GB B2Br 2. 36
- mpartl a nmaskKe

1 P Y 2EA D (1 44) R (8 S 5 Brodd i1 BT 70 (& BB, 9( br 0ad
d, J=8. 4 Hz _ 0) , 2
H) 821 (br oa‘éé’smgfﬁdlé&gl —‘(851,9’ Béﬁ%ﬁﬂm 71é '(3! 1%8%% I_%Zgﬁogy 8914)Sd 5}_4 Exarrpl e

36: N- {18z,[ 1 B 8123 fo¥yd B, Az 4 H) 1@zl @{r@ad &,1] gyri dazi n- 3-yl )sul ph a
nyl]-1, 3- 5benzot hi azol - 2-yl I cycl opr opanecar boxani de
Example 24:

10 1,1-Dimethylethyl [6-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-
b]pyridazin-3-yl}sulphanyl)-1,3-benzothiazol-2-ylJcarbamate

a) The 1,1-dimethylethyl [6-({6-[(2-methoxyethyl)amino][1,2,4]triazolof4,3-
blpyridazin-3-yi}sulphanyl)-1,3-benzothiazol-2-yijcarbamate can be prepared
according fo the method described in Example 17a, but using 614 mg of 1,1-
15 dimethylethyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate, 16 cm® of
ethanol, 16mg of potassium dihydrogen phosphate in 1.6 cm® of water,
924 mg of DL-dithiothreitol and 455mg of 3-chloro-N-(2-methoxy-
ethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-amine. 301mg of 1,1-dimethylethyl [6-
({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl)-1,3-
20  benzothiazol-2-ylJcarbamate are thus obtained in the form of a white solid, the

characteristics of which are as follows:
MELTING POINT: 179°C {Kofler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
474 +; MH- =472 -

25 'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.50 (s, 9 H) 3.17 (s, 3
H) 3.27 - 3.37 (m partially masked, 4 H) 6.87 (d, J=9.8 Hz, 1 H) 7.41 (dd,
J=8.4, 2.2 Hz, 1 H) 7.53 (broad t, J=5.1 Hz, 1 H) 7.61 (d, J=8.4 Hz, 1 H) 8.08
(d, J=2.2 Hz, 1 H) 11.80 (broad m, 1 H).



a) The N-(6-[(6-nmethoxy[1,2,4]triazol o[ 4, 3-b] pyridazi n-3-yGCsul phanyl ] -1, 3-
benzot hi azol - 2-y1} cycl opr opanecar boxam de can be prepared according to the
nmet hod described in Exanple 17a, but using 537 ng of

2-[ (cycl opropyl carbonyl ) am no] - 1, 3- benzot hi azol - 6-y1 t hi ocyanate, 20 crn3
of 10 degassed ethanol, 8 ng of potassium di hydrogen phosphate in 0.20 cn8
of water, 754 ng of DL-dithiothreitol @8 300ng of 3-chl oro-6-

nethoxy[l 2,4]triazol o[ 4, 3- b]pyrlda2|ne 86 ng of N-{6-[(6-nmethoxy[1, 2,4]-

car boxan de Bhe. ¢ M BEaRrEa2 HOURGR Y o7 *H Rl T S BlpyBe i opane:

15char act er i g4 B8 pPépatbd elcardmh e thelrethed dMEbﬂtbéﬁGnFElMple 'mnm(umg er
bl ock) MASS SPECTRUM LC/ Ms el ectrospray on WATERS UPLC - WN 399 +
1.

M+ = 397 - 945 R SPEGTRAMhicrod Wriamom@}py@daﬁﬁ% 0198”7( m

(m 1 20 H) 4 r 3 3 Hz,
1H 7.69 (b qﬁ;ﬁ%&f&g\aﬁl@é&% [3? s '?Eroxéiéthwa Pbé 2% @635%5“ 005 Hz, 1
H) : (12 6|9 s brt@@l@lwylﬁngihe"l) 1.0)gThd  3- bchloro r\rl1(2 mel-thoxyethyl)ﬁ 2 4]tr:azo!o[4 3-b}-

2-[ (cycl opropyl car bonypamni no] - 1, 3- benzot hi.azol - 6- i ocyanat e

prepared i n RYfd@zies-asmine| élfe {tBUs Hebtameo ?qr\é?eoof alﬁplsgh*ﬂghe 25
but using 2 |ocyanatobenzoth|azole and 1.21 g
of cycl oprop%qnée)r%ar g%&c@%ﬁg%%?g?[%&e&l n 20 cnB of pyridine after
reaction for 5 at _20C.

2-[ (cycl opr dHﬁISGSaSBEWBLéM} HEJL%IN@'QQPZQ-%D&%#Q%\M"@% 85Mdtnate are thus

obtained in the formof a yellow powler, the characteristics of which are
as foll ows: Ed&hpMEH SPECTRUM UPLGC Ms- DAD- ELSD: 274=M+; 276=M+ Exanpl e
37:

ol 5y ( hﬁﬁ[{ﬁqgﬂ ﬁ?iettliw@éB ﬁ%ﬂ 4?37')31 9y4]fr%%!dﬂ4 3-Hedanslisdipbabgmzot hi az

ol 2- yl}
Sa) Thel- {6 [ 1,8=Isrzomiddol 2- }adeltmmleo[4 3-b] pyri dazi n- 3- yGsul phany11-1, 3-
benzot hi azol - 2-y1}-342- (nor phol i n-4-yl)ethyl Jurea was prepared according to

ypot iy 1] - 3465 Enany! 1S B e e 2 B e ereg
et hanol , 7 nﬁ]Sprl’ﬂImlyQQsBilnlﬂmdoﬂh)ahOd)@eﬁ)amhtiﬂ'plﬁat ean wpeopEpens @CCM@ to
the method described in Example 17a, but using 498 mg of 2-(acetylamino)-
15 1,3-benzothiazol-6-y! thiocyanate, 16 cm® of ethanol, 16mg of potassium
dihydrogen phosphate in 1.6 cm® of water, 924 mg of DL-dithiothreitol and
505 mg of 3-chloro-8-(4-methylpiperazin-1-yl)[1,2,4ltriazolo[4,3-b]pyridazine.
132 mg of N-(6-{[6-(4-methylpiperazin-1-y1)[1,2 4ltriazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl)acetamide are thus obtained in the form of

20 a white solid, the characteristics of which are as foliows.

MELTING POINT: 225°C (Kéfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
441 +; MH- =430 -

I NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 2.15 (s, 3 H) 2.19 (s, 3

25 H) 2.30 (m, 4 H) 3.46 (m, 4 H) 7.40 (d, J=10.3 Hz, 1 H) 7.47 (dd, J=8.3, 2.0
Hz, 1 H) 7.67 (d, J=8.3 Hz, 1 H) 8.10 (d, J=10.3 Hz, 1 H) 8.16 (d, J=2.0 Hz, 1
H) 12.40 (broad m, 1 H).

Example 26:



10 699 ng of DL-dithiothreitol and 300 ng of

3-chl oro-6-ethoxy[ 1, 2,4]triazol o[ 4, 3- b] pyridazine. 354 ng of
1-{64(6-ethoxy[ 1, 2,4]triazol o] 4, 3-b] pyri dazi n- 3-

yGsul phanyl ] - 1, 3- benzot hi azol - 2-y11- 342- ( nor phol i n-4-ypethyl Jurea are thus
obtained in the formof a white powder, the characteristics of which are as
follows: 15 MELTING PO NT: 216C (Kol l er ggl ock) MASS SPECTRUM LC/ M5

el ectrospray on WATERS UPLC - SQD: M+ =501 +; MH = 499 - 1H NVR SPECTRUM

(400 Mz, d%%@)ﬂﬁomng)@% 4]'ma 458 yn@a - ylﬁ%idﬁ@n @Nﬁ)(23 28 (m
partially masked, 2 8 6.78

(broad m 1 Apthexpethy 13-99080ﬂ12820!t *@mmem (dd J =8.6, 2.1 Hz 1 H 7.57
(d, J=8.6 Hz, 1 H) 8.11 (d, J=2.1 Hz, 1 H) 8.27 (d, J=9.8 Hz, 1 H) 10.90

(broad m 14Y). OHEE(E- (amlwr@p&rga)ppzﬂ]&uazolém Blb@;zﬁid@[zﬁ,@ynkwhaﬁl@}u ne was

prepared according to the nmeth escribed in Exanpl e 16b, but using 1 g of
25 comer ci dN-(2;eethpxyatyls]l 8-bemgathipagbl-emine- b]a}ﬂyrb@azﬂl’ﬁléareﬂ 7n gthst a

sol ution sat faprq(\ﬂnﬂ& v?agp' um et hoxi de in ethanol and 30 crn3 of dioxane, after
reaction at r 5.5 h. 874rrgof

3-chl oro- 6- ethoxy[l 2, 4] triazol of ridazine are thus obtained in the

form of a wfif Merofeseie, h)tdﬁ'decaizﬁféétl@rng@E%Qd@ﬁCbtca§ miturevef: 263.0m BRASS
SPECTRUM _URL SD: 1
1-{6-[ (6- Et hofﬁ @)@@ﬁbdr o[ 1?§5erl@o %@')?%14 etk S X8 s Bany 11 - 1

, 3- benzot hiyizolphanylLH 3Bléénidthaphm4yneérbﬁpﬁtbyédeOel@ Em)3 dfhE-chloroethyl

1-{6-[ (6-et hox dlhdr0124tr|az o[ 4,3 in-3-
yQ{suI E)Elanyl ]mq%g %‘gﬁ .%{E%P f BL, ]ﬂmstml : mmﬁ% aéﬂ%?ﬂ?&ﬁ"é%%éﬁw be

prepar eggin hte*é?ed( Oih' %"“H{%\gn V‘?ﬁé_gogé "W 1|gﬁf30”ri'|81 QB&QP féécﬁ%narn?l geg to a

m xture of 179 t hoxy ,4ltriazo 3-b] pyrid azi
n-3-yGCsu | pbeaapm‘a}edltq szylneaatsehemﬂ)[ﬂme(mwmprmmm4Ti}€pee9wtlle} obtEingédhisl0 cnB

of ethanol. _The reaction is, r uxe 5 n,108 of . sodi um

bor ahyar o eh HaSanePahil At dets e madion 9r 13 R, 1R R Ry ash The

reaction m éhgb@nslén @é&ﬁﬁﬂt@ﬂﬂﬁédt?héimﬁwﬁﬂe widefiallie QEREd Re98 fM ltitnesl he

residue is urlflea@@i/_@ronato graphy on Bi ot age ad 12/ 25 (KP—SIL 60 A
night

32-63 mV), &t meth 2 aplid isdtreated witm0.4cm® of trifluoroacetic acid in 3 cm®
15 of dichloromethane at 20°C for 2 h. The resuliing reaction mixture is

concentrated to dryness under vacuum, to give 116 mg of 6-{[6-(4~
fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-N-(2-
methoxyethyl)-1,3-benzothiazol-2-amine in the form of a vyellowy-beige

powder, the characteristics of which are as follows:
20 MELTING POINT: 212°C (Kd&fler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
453 +; MH- = 451 —

'H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: For this batch, all the
signals are broad with: 3.27 (s, 3 H) 3.51 (m, 4 H) 7.27 - 7.48 (m, 4 H) 7.95 -
25 8.03(m,2H)811(m,2H)8.28 (m, 1 H)8.48 (d, J~9.8 Hz, 1 H).

Example 27:

N-[6-({6;[(2-M ethoxyethyl)amino][1,2 ,4]triazolo[4,3-b]pyridazin-3-
yl}sulphanyl)-1,3-benzothiazol-2-ylJacetamide



15a di chl or onet hane/ net hanol gradient of 99/1 to 93/7. 72nmg of 1-{6-[(6-
et hoxy-7, 8-di hydro[ 1, 2,4]tri azol o[ 4, 3-b] pyri dazi n- 3- yGsul phanyl ] -1, 3-
benzot hi azol - 2-y11- 3-[ 2- (nor phol i n-4-ypet hyl Jurea are thus obtained in the
formof a white powder, the characteristics of which are as foll ows:

MELTI NG PO NT: 230C (Kofl,er bl ock) 20 I\/ASS SPECTRUM LC/ MS el ectrospray on
WATERS UPLC - SQD: M+ = 503 +; 1H NI\/R SPECTRUM (400 MHz,
d6Dl\/|SO)6ppm124(d J71Hz 3H) 41(m6 273(t J=8.1 Hz, 2

R A B e L
H 7. I54 g g 3}I?§u|§hiaﬁyl) 1,3-Derbolidatch2-Jktdarie ta)bel preparédrazadrang ToH)

e
N46m(){6 [ (2- tha methyed Apssiradoin Bxample: Ve bt aings3 it pig phizLpertylamingy

'} sul phany1 4 h T
N6 (161 ( 2 1t RARETRORES IR Ahperasa IETERP o) BefptiP sy Jfarmd ie

y1}sul phaﬁlylbetb,ssmlmendlbydmogenl pResiiatd- mdrPleot’i of avgiBouBatamaleofc lbe

d d. hod b
B o Rk 250 LT, e G AR Al s > <o
yl ] but anam dg pﬁdggﬁ -Abngtdanoigy 6 of gpot mw ﬁ@g@ﬂn}p mbpt ein
ngy of

0.8 cnB of vva 570 of DL-dithiothreitol and -chloro-N-(2-
net hoxyet hy0[1122] tﬂ]azmioéﬂz&-lbdm‘tldaziﬂ}iﬁryl}isldalzalhyl51 éirbﬁ@zothleaolragy&acmme{ 6-[ (2-

g;gg;gf}]r;gg{g B“‘l?[l‘j%tﬁiﬂ(ehd Bﬁ%ﬁl Hgﬁ)f%lt?%g%( ’e § a%'%us o ;%l%]vgﬁrcﬁn t he

form of g WhiteaPMNds; the characteristics of whi ch are as foI | ows:
MELTI NG PO NT: 177C (Kofl er bl ock)

MELTING POINT > 260°C (K&fler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
416 +; MH- =414 —

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 2.19 (s, 3 H) 3.15 (s, 3

15 H) 3.25 - 3.35 (m partially masked, 4 H) 6.87 (d, J=9.8 Hz, 1 H) 7.43 (dd,
J=8.5, 2.0 Hz, 1 H) 7.54 (broad t, J=5.6 Hz, 1 H) 7.66 (d, J=8.5 Hz, 1 H) 7.94
(d, J=9.8 Hz, 1 H) 8.10 (d, J=2.0 Hz, 1 H) 12.30 (broad m, 1 H)

Example 28:

1-[2-(Morpholin-4-yl)ethyl}-3-(6-{[6-(morpholin-4-yl){1,2,4]triazolo[4,3-b]-
20 pyridazin-3-yllsulphanyl}-1,3-benzothiazol-2-yljurea '

a) The 1-[2-(morpholin-4-yl)ethyl]-3-(6-{[6-(morpholin-4-yl)[1,2,4]iriazolo-
[4,3-b]pyridazin-3-yi]sulphanyl}-1,3-benzothiazol-2-yl)urea can be prepared
according to method described in Example 18a, but using 240 mg of 3-chioro-
6-(morpholin-4-yl)[1,2,4]triazolo[4,3-b]pyridazine, 5 cm?® of degassed ethanol,
25 38 mg of sodium borohydride and 338 mg of 1-[2-(morpholin-4-yl)ethyi]-3-(6-
sulphanyl-1,3-benzothiazol-2-yl)urea. 134 mg of 1-[2-(morpholin-4-yl)ethyl}-3-
(6-{[6-(morpholin-4-yl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1,3-
benzothiazol-2-yl)Jurea are thus obtained in the form of a white solid, the

characteristics of which are as follows:



MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SQD: M+ = 529 +;, MH =
527 - 15 1H NMR SPECTRUM (400 MHz, d6-DMVS0) 6 ppm 1.79 (broad m 2 H)
2.22- 2.58 (broad mpartially masked, 8 H 3.18 (s, 3 H 3.23 - 3.58 (broad
m partially masked, 8 H 6.87 (d, J=10.0 Hz, 1 H) 7.43 (dd, J=8.5, 2.1 Hz,
1 H 7.54 (broad t, J=5.6 Hz, 1 H) 7.67 (d, J=8.5 Hz, 1 H 7.94 (d, J=10.0
Hz, 1 H 8.11 (d, J21Hz 1H)1239(oadm1|—|).20ExarrpIe40:

N46- ({6-[(2- Methoxyethyl)a min o][1,2,4]triazol o] 4, 3-b] pyri dazi n- 3-

yl } sul phany i1l 138 Bepaaih 290 %@(;Hpgqj@gr opanecar boxam de a) The
N-16- ({6-[ (2- met hoxyet hyDam no &1 2,4]triazol of 4, 3-b] pyri dazi n- 3-

“ }eﬁéi'r 23?&@#&%%%%@%@@9 N e T A

of 2-[(cycl opsppyhgarbgayl) am noj -1, 3- benzot hi azol -6-y1 thiocyanate, 13.5
cnB of degassed ethanol, 11 ng of pot assi um di hydr ogen phosphate in 1.3 cnB

o e RIS SBE 8 oGBS SRs T2 a8 R 5 07
N-[6-({6-9 (Zm p éﬁf’anX 2H) 346 (m, 4 H 359 m 4H)364(m 4H)678(broadm 1H

met hoxyet hypam no 1triazol o r| dazi n- 3- gsul phanyl
benzot hi azol 7. QB)N] d?t@ Gdﬂbphhlé(?a‘l* a?r@eHZhﬂsH)o%ﬁ (Hed 8.8 the'l Hor m of

a white po t ch are as follows: MELTING PO NT:
212C (KM e%pgcg‘%%%g%ﬁswwd%%)el ectrospray on WATERS UPLC -
SQD: M+ = 442+; 440 - 1H NMR SPECTRUM (400 MHz, d6-DMSO) 5 ppm 0. 95

(m 4 H 1@’(_3@13’_91@2’)315(5 3H)324-338(mpart|ally masked, 4 H)
6.86 (d, J=10.0 Hz, 1 H) 7.43 (dd, J=8.5, 2.0 Hz, 1 H) 7.53 (broad t, J=5.4

Hz, 1 H) 7. 617{76 Sﬂrm‘-’ncﬁ'l E@]tr@éld{ﬂ 37b]9§1rld&m-3-ﬁ%u(bHdhyl]—h HpeBzeiBida- J=2. 0
Hz, 12.6 br oad s,

anpl'e
N- ( 6- 1161-0(4 Yk B’pﬁ@@f@lhﬂm— ﬂ')ﬁthyl]%ﬁ@l 0[4 3-b] pyri dazi n- 3- Asul phanyl | - 1, 3-
benzot hi azol - 2- Aacet ani de The

N- (64[ 6- ( 4- fd)uor opheny H)-[6L}(8-ahhihbi182,81t0h Aol Sp-PYpyiridazinB-ghst i pllamyphasy! | - 1, 3
) benzothiazol-2-yl}-3-[2-(morpholin-4-yl}ethyllurea can be prepared according
to the method described in Example 17a, but using 399 mg of 1-[2-
(morpholin-4-y!)ethyl]-3-(6-sulphanyl-1,3-benzothiazol-2-yljurea, 20 cm® of
15 degassed ethanol, 6 mg of potassium dihydrogen phosphate in 0.25 cm® of
water, 546 mg of DL-dithiothreitol and 200 mg of 3-chloro[1,2,4]triazolof4,3-
blpyridazin-6-amine. 129 mg of 1-{6-[(6-amino[1,2,4]triazolo[4,3-b]pyridazin-3-
yl)sulphanyl]-1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-yhethyllurea are thus
obtained in the form of a white powder, the characteristics of which are as

20 follows:
MELTING POINT: 250°C (Kéfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS ZQ:. MH+ = 472 +;
MH- =470 —

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 2.41 (m, 6 H) 3.28 (g,

25 J=6.1 Hz, 2 H) 3.59 (m, 4 H) 6.79 (broad m, 1 H) 6.83 (d, J=9.8 Hz, 1 H) 6.99
(broad s, 2 H) 7.31 (dd, J=8.3, 2.2 Hz, 1 H) 7.55 (d, J=8.3 Hz, 1 H) 7.95 (d,
J=2.2 Hz, 1 H) 8.01 (d, J=9.8 Hz, 1 H) 10.88 (broad m, 1 H)

b} The 3-chloro[1,2,4)triazolo[4,3-blpyridazin-6-amine can be prepared in



15 benzot hi azol - 2- Aacet am de can be prepared according to the nethod

descri bed in Exanple 18b, but using 273 ng of 64[644-

fl uorophenyl)[ 1, 2,4]triazol o] 4, 3-b] pyri dazi n-3-yl ] sul phanyl}-1, 3- benzot hi az
ol-2- amine in 2 cnB of pyridine and 1 cnB of acetic anhydride at 60C for 4
h. 207 ng of N-(6-116-(4-fluorophenyl)(1,2,4]triazolo[4,3-b]pyridazin-3- 20
yl | sul phanyl}-1, 3-benzot hi azol - 2- yCacet de are thus obtained in the form
of a beige solid, the characteristics o WhICh are as follows: MELTING

PO NT > 255(E é%fz’qﬁﬁﬁ\?"%) MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC
- SQD: M+ H 435 - 25 1H NVR SPECTRUM (400 MHz, d6-DWVS0) 5 ppm

2.19 (s, 3 H) 7.40 (t, J=9.0 H 7.57 (dd, J= H 7.72
(d J=8.5 H;}\ xtye gf d)%O(TM_:JOﬁe@ﬂmqrﬁla!&6%10@06612%”@0@(&%3%%'@ e 5 g,
2 8.23 (daiy‘]f%n'? daquboll 2fnmeniatt 3590 i1 [dn® df dibxakte, #Pa(dRaRRBe, 1 H) -

105 Exanpl e

%46 11ﬁ (4- Fbg@a?@r%gét{ufea deramgmi_n fyr3 b] Plye poscipitetd forhjeslis gitergdl1- 1, 3-
enzot hl azo OoXIl aonor

a) Thel- (6- {[ce‘L(tq gi\rWéMpFr&g?f ?fh@eﬁf%éﬁﬁ %%/‘ﬁ?ltﬁ‘ %lbiﬂ @??—'& -G;gmine in the

oyl I sul phanyeds b %bﬁ%@?&{%@?%e%ﬁé‘@cﬁé%cé61‘%!&\%%%‘1%“&)\}054 yl)ethylJurea

can be prepar owi n periodate of sodiumin 0.5

cnB of water are add d to a

oo ([ 6o 1-WRGS SRR IR Uer o3 éng”qﬁﬁpMH B9

yl ] sul phany11-1, 3- benzot hi azol - 2-y1) - 342- (nor phol i n-4-ypethylJurea in 5 cn8
of 10 acet ifgxamapld 3@ 20C. After an overnight period, the precipitate is
filtered off. The white powder obtained is a m xture containing oxidized

product and §tarki ST en -6 of acetic
acid with 1 ﬁﬁ&oﬁ?@%@éﬁ%ﬁf‘ﬁéﬁ’ 20l B AR AR NPT LGB of o
m Xt ur e 10s I(derpmmiirsdl-iyr)emwrthanzathlmd:IZ dihineprecipitate is then filtered

of f and then washed 15successively with diisopropyl ether and with diethyl

ether. 155 of i 356?@"@ ) f’lenygz)[ C)2[,£Htr|azglo[4 ,3-b pyndazm -3-ylsulphanyl}-

1- (64[ 6- (4-f1'uor ophen 4] tri1 a ] pyri dazi n- 3-

yl ] sul phany N-42-(rBekpdrdintdy/Betblyl-2- J-ben3athiazel-2xniosoearh bei prepa®einiing ur ea
are obt ai neq the characteristics of which are as follows: MELTING PO NT:
190C (KM er %'ﬂ%w“ﬁ)’ MASS SPECTRUM LC/ M5 el ectrospray on WATERS UPLC -
SQD M+ = 567+, M4+ = 565 - 1H NVR SPECTRUM (400 MHz, d6-DMSO) 6 ppm 3. 49
274,07 (m &mg)oﬁdlhydmotgenM$hHhe, ire1 g >7ofa8ated, 68G-8160f PLadithiothreits) 7. 55

Sm8n1§sked %qung) %1%?1’1\@(0?63 chloro 6%-ﬂuor'5?)heny%f1 ,&,4]tr|azolo?4 I3|Zb]p)}r|cHsz8@ %?e (dd,
added, at 20°C, to a solution of 636 mg of 1,1-dimethylethyl {2-(morpholin-4-
yhethyl](6-thiocyanato-1,3-benzothiazol-2-yl)carbamate in 10 cm® of ethanol
degassed with argon for 5 min. The suspension is stirred at reflux for 18 h.
The reaction is placed in a refrigerator overnight and then the greyish-white

20  solid is spin-filter-dried. This solid is washed with diethyl ether and then made
into a paste in dichloromethane and spin-filter-dried. 222 mg of 6-{[6-(4-
fluorophenyl){1,2 4ltriazolof4,3-b]pyridazin-3-yl]sulphanyl}-N-[2-(morpholin-4-
yhethyl]-1,3-benzothiazol-2-amine are thus obtained in the form of a greyish-

white powder, the characteristics of which are as follows:
25  MELTING POINT: 280°C (Kéfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
508 +; MH- = 506 —

"H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: For this batch, all the



25(d, J=2.0 Hz, 1 H 8.51 (d, J=9.8 Hz, 1 H) 11.29 (broad m 1 H). Exanple
43: 64[6-0 -Methyl -1 H pyrazol-4-y[1,2,41triazol o] 4, 3-b] pyri dazin-3-yl]su
| phanyl}- 1, 3-benzot hi azol -2-am ne 106 a) The6-{{6-0

-nmet hyl - 1H pyrazol -4-y1 ,2,4]triazolo[4 ,3-b] pyrid azi n-3-

yl I sul phanyl1}-1, 3- benzot hi azol - 2-am ne can be prepared in the follow ng
way: 280 ng of

1- ( 6- sul phanyl - benzot hi azol - 2- y0- 3- ( 2- r’r%?’phol i n-4-ykethyQurea, 2 cnB of

di met hyl sul phoxi de and 240 . f t [ c t [ ed, at
200 19 a mOPRRGE PO U el o ApreeE AT ae T

t hus obt ai ne(ﬁq,iASszi.za e 52qim, 54 Fi) Maees 8103 (on,e2 Hiy@.GldBtA2ofm 8fHPBA O, of
3-chl oro-6-(1-net hyl - 1H pyrazol -410-1, 2, 4-tri azol o[ 4, 3- b] pyri dazi ne. The
reaction mi {F#H0D HZ, 1Bn heated in a nicrowave oven for 10 minutes at 190C,
and then poured into 100 cnB of water. The resulting 10 m xture is stirred
for 30 nminutigs under colddiemByleirghs. [Freosiolid-4-gléthii(Ertaibeyanatonbshed
with 3x100 cnB of water and then spin-filter-dried, The brown powder thus
obt ai ned 5i s hanzothizzpHayylisarbamelsycaphe %@P%rﬁﬂi"&ﬁ’egf&"o\(v@%‘@ﬂ)(-: 95/5/ 0.5

di chl or onet hane/ net hanol / aqueous ammoni a). A snall anount of nethanol and

of hydr ochl orgsmpcaftsddiurmahydiriderati 60% i xirge isidedded mixtureof beGtmgns 15

contai ning the expected product (to inprove solcgbi' I b}ég/% T e.fr7act§0ﬂs are
combi ned andt.¢stivetivieihdd(EathirayapaifntSdPezotgrd-2-YRarBrmais it 'ofPalhed i s
taken up w tfp 2Q: aturat e ue s@ utdien ehshyiginoosn gapbonate
(pH 8-9). Th%’%glggé{ﬁyiﬁgpﬁa@g%ne *PORCRREr O Uiife then_wgshed_ vm'a(t‘h 3x20
cnB of wat erchigrdethyi)abrphdliere \nydrachiorit20 ang addesid| Bhg Treaetiorny | matiupy idizol - 4-

20y1)[1,2,4]tri | o[ 4, 3-b i.dazi n-3-vl | syl ph 11-1. 3- i -2-am
neya”a tlﬁus]%'{ﬁflegiza y ?‘nW?ﬁ%g'*yrﬂPrg’i:‘cgﬁc?e(%%Hb&oaﬁ})ﬁggfsiqu?/éﬂ%%ﬁﬂg"g ‘%\IT >am
264C (Kot ery, R B e IS MB Vet Ak SHOMABRRSNAgingH+ =

a8yd
381 +: M+ :65#98-8@2 TH NVR SPEC%{E%M (400 MHz, %PD%O 6 pom 3. 94355, 3
H 7.30 (d, chrled® owt, withHp dichlorgmethanedsaution @ 1gradign f7.%§ iUl s, 2

0 [%@3@391@? @&!@gﬁ@tﬂ%gé@hetﬂﬁol?’adﬂ&u% dhmBnikL(dei1 75 bad g (.
of 1,1-dimethylethyl [2-(morpholin-4-yl)ethyl](6-thiocyanato-1,3-benzothiazol-
15 2-yl)carbamate are obtained, which compound is used as it is in the

subsequent syntheses.

MASS SPECTRUM: UPLC-MS-DAD-ELSD: 421=MH+; 321=(MH+)-TBoc+H.

Example 31:

N-(3-{[2-({[2-(Morpholin-4-yl)ethyl]carbamoyl}amino)-1,3-benzothiazol-6-
20 vyllsulphanyl}[1,2,4]triazolo[4,3-b]pyridazin-6-yl)acetamide

a) The N-(3-{[2-({[2-(morpholin-4-yl)ethyl]Jcarbamoyl}amino)-1,3-
benzothiazol-6-yl]sulphanyl}[1,2 4]triazolo[4,3-b]pyridazin-6-yl)acetamide can
be prepared according to the method described in Example 17a, but using
107 mg of  1-[2-(morpholin-4-yl)ethyi]-3-(6-sulphanyl-1,3-benzothiazol-2-
25  ylurea, 10 cm® of ethanol, 2 mg of potassium dihydrogen phosphate in
0.2cm’® of water, 148 mg of DL-dithiothreitol and 67 mg of N-(3-
chloro[1,2,41triazolo4,3-b]pyridazin-6-yl)acetamide. 68 mg of N-(3-{[2-({[2-
(morpholin-4-yl)ethyllcarbamoyf}amino)-1,3-benzothiazol-6-yl]sulphanyl}-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)acetamide are thus obtained in the form of



b] pyri dazi ne can be prepared in the follow ng way: 0.61

gof 1-net hyl-4-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxaborol an- 2-y0- 1H pyrazol e and
5.3 cnB of a 1N aqueous sol ution of sodi um hydroxide are added to a m xture
of 0.5 g of commercial 3,6-dichloro-1,2,4-triazolo[4,3- 5 b]pyridazine in
15 cnB of 1, 2-di net hoxyet hane. The reaction mxture is stirred at a
tenperature in the region of 20C for 30 mnutes before the addition of 92
ng of paIIadiun1dich|orobis(triphenylphéﬁ%hine). The reaction mxture is

then stirred_at .65C for 30 nmin . ack to a tenperature
in the regiof Wtemcgﬁ{d@'ﬁoqrﬁﬁé#tgﬁﬁg%%%ﬂ@?gg \QA/g?gﬁro.“BThe m xt ur e obt ai ned

is 10 extracted with 3x100 cmi_ of dichloronmethane and the conbi ned organic
phases are wsEHddNG RGINKITED EnKéfterdledur at ed aqueous sol ution of sodi um
chloride. The resulting organic phase is dried over sodi um sul phate,

filtered andyeassepi@trdveY GNEPalctroapray sie WATERSEIPRCesS @R MARe=yel | ow
powder thus obtai ned isté)uri fied by chromat ography on silica gel (eluent:

98/2 15 CH2EI1LAMYbH)= 5022 g of
3-chl oro-6-(1-met hyl- 1H pyrazol -4-y1)-1,2,4-triazol o[ 4, 3-b] pyridazine is

thus obt & nefyiNpMRBSPECTRUMN (200QI9E BEBIESO) Bhepraharidcisesild) 2ok (rh, Bhi ch
are as follows: MASS SPECTRUM LC/ M el ectros&say on = 235 +

1H NVR SPECTRUSI22400 pwﬂﬁ!lymmg i) 5 (M3 Dol) b7 8 @DFP\AQZ'T %’5?19%%;4\@@?;9. 8
ot b- Ca il ootk DT Ehgonyaed [ 4B 0185 /epup B AEKBIM 02

yl ] sul phany 1}y=1g.3+henzey §i3azd| J21(.1 )HA342H) n@BFHblIdan i ¥ dt 17 (breada, The
1-(64[ 6-(4-fluorophenyl)-7,8-di hydro-[1, 2,41triazol o[ 4, 3-b] pyri dazi n-

253-yl ] sul phhl’T&)-ll- 1, 3- benzot hi azol - 2-y1) - 342- (nor phol i n-4-yl )ethyl Jurea can
be prepared in the followng way: A m xture of 209 ng of

1- (6- 1[ 6 4-1) uorpEheNyBidhlord[ #P Kitriazolop], 3-bdpridagin-Gyhaoetamide can be
3-yl]sul phanyll-1, 3-benzot hi azol - 2-y1) - 3- (2- nor phol i n-4-yl et hyl ) ureaand 241
ng of zinc iPrepagminghedelawiBoX&Yd is stirred at 20C for 1.5 h and then

0.11cm® of acetic anhyhdride is added to a mixture of 202mg of
3-chloro[1,2,4]triazolo[4,3-b]pyridazin-6-amine in 5 cm® of pyridine at 0°C.
The temperature is allowed to rise to 20°C over 6 h, then 0.05 cm?® of acetic
15 anhydride is again added and stirring is maintained for 24 h. The precipitate
formed is spin-filter-dried and then washed with ethyl ether and pentane. This
solid is purified by chromatography on Biotage Quad 12/25 (KP-SIL, 60 A; 32-
63 uM), elution being carried out with a gradient of dichioromethane/methanol
of 100/0 to 90/10. 41 mg of N-(3-chloro[1,2 4]triazolo[4,3-b]pyridazin-6-
20 yl)acetamide are thus obtained in the form of a white powder, the

characteristics of which are as follows:

MASS SPECTRUM: LC-MS-DAD-ELSD: 210 =MH-; 212=MH+

Example 32

2,2-Dimethyl-N-(3-{[2-({[2-(morpholin-4-yl)ethyl]carbamoyl}amino)-1,3-
25  benzothiazol-6-yllsulphanyl}{1,2,4]triazolo[4,3-b]pyridazin-6-yl)propanamide

a) The 2,2-dimethyl-N-(3-{[2-({[2-(morpholin-4-yl)ethyljcarbamoyf}amino)-
1,3-benzothiazol-6-yl]sulphanyl}{1,2 4]triazolo[4,3-b]pyridazin-6-yl}propan-
amide can be prepared according to the method described in Example 17a



108 heated at 50C for 3.5 h. 241 ng of zinc are again added and the m xture
is again left for 1 h at 50C. After stirring overnight at 20C, aqueous
anmonia i s added so that the reaction m xture changes to an al kali ne pH.
This mxture is extracted with ethyl acetate. The organic phase is washed
with a saturated 5 solution of sodium bicarbonate and then wth brine and
is then dried with nagnesi um sul phate a@% evaporated to dryness under
vacuum The residue is purified by chromatography on a Merck cartridge of

25 g of siliga 154y Py me! | ¢fdeposl hlin-25, 1 Ret a3 PasliipBEdngut 3w th a
9/1 m xture of di chllq%r onet haéh)e/(di chﬂ?r(g)nrroer?hane: ?Jérreytﬂﬂhaﬁ%l: 7/ ggue’ous
ammoni a: 2) . bamzotigang-bylurea, 10 cm® of ethanol, 4 mg of potassium dihyhdrogen

1- (6-{[6-(4-1) h - 738-di hydr:[ 1.2, i azol - b i dazi n3-yl |
i phany1 -1 SRR A0 GrovaES. B ndh AL REefor a0 B4 AR phos | °
pray ‘ e ) i et oh

ol Lones MEL NG B A e T R v © o

el ect r ospr ay! hmaAPERSZdimethy|-SeB-{[24H2-tmegaholin-dnd) ethy Berbamop e @PECTRUM

400 MHz, d - 4 tiall
msked. 2 b 15 ool ey istiyernd aaadeol sy e n R boBBN 57 4o
(dd, J=8.4, gmitieHre thusloblaibéd (ifthe)fefmiofrE whiteHowd &5 tHelehardBtkrRties ob. 4 Hz,
2 H 8.11 (broad s, 1 H? 10.99 (broad m 1 H) Exanple 45:

Et hyl { 6- [ ( 6-MBEh&%§ Ps fAllowis v i azol of 4, 3- b] pyri dazi n- 3- yOsul phanyl ] -1, 3-
benzot hi azol - 2-y1} car bamat e a) The et hyl

{ 6- [ ( 6- met haMELTING AQINTa2960C 4K8fid pyek)dazi n- 3-yl ) sul phanyl ] -
251, 3-benzot hi azol - 2-yl } carbanat e can be prepared according to the nethod

bl pyra SIRSE SPECTHN, RENIR, AReSehal o AR DALCL OB MY oo

of ethyl chl5&toedviHorais,—in a m xture of 1.5 cnB of pyridine and 3 cnB of
di chl oronet hane, after 6 h at 20C. 62 ng of ethyl 109

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.27 (s, 9 H) 2.42 (m,
6 H) 3.28 (m partially masked, 2 H) 3.60 (m, 4 H) 6.79 (broad m, 1 H) 7.45
(dd, J=8.5, 2.0 Hz, 1 H) 7.58 (d, J=8.5 Hz, 1 H) 7.90 (d, J=10.0 Hz, 1 H) 8.08

15 (d, J=2.0 Hz, 1 H) 8.35 (d, J=10.0 Hz, 1 H) 10.57 (broad s, 1 H) 10.80 (broad
m, 1 H)

b) The N-(3-chloro[1,2,4]triazolo[4,3-b]pyridazin-6-yl}-2,2-dimethylpropan-

amide can be prepared in the following way:

A mixture of 193 mg of 3-chloro[1,2,4]triazolo[4,3-b]pyridazin-6-amine and
20 0.14 cm® of pivaloyl chloride in 5 cm?® of pyridine is stirred for 5 h at 20°C.
0.14 cm® of pivaloyl chloride is again added and the mixture is left to stir
overnight. The reaction medium obtained is concentrated to dryness under
vacuum. The residue is washed with ethyl ether and pentane. The precipitate
is taken up in a solution of ammonium chloride and then extracted with a
25  90/10 ethyl acetate/methanol mixture. The organic phase is evaporated to
dryness. 157 mg of N-(3-chloro[1,2 4ltriazolo[4,3-b]pyridazin-6-yi)-2,2-
dimethylpropanamide are thus obfained in the form of a brown powder, the

characteristics of which are as follows:

MASS SPECTRUM: UPLC-MS-DAD-ELSD: 252-=MH-; 254=MH+.



{6-[(6-nmethoxy[1, 2,4]triazol o 4, 3-Db] pyri dazi n- 3-yGsul phanyl ] - 1, 3- benzot hi az
ol 2-yl Il carbamate are thus obtained in the formof a white solid, the
characteristics of which are as follows: MELTING PO NT: >260C 5 MASS
SPECTRUM LC/ M5 el ectrospray on WATERS UPLC - SOD: M+ = 403+; MH = 401-
1H NVR SPECTRUM (400 MHz, d6-DMBO0) 6 ppm 1.27 (t, J=7.1 Hz, 3 H) 3.89 (s,
3 H 4.24 (q, J=7.1 Hz, 2 H 7.09 (d, Jz 9 8 Hz, 1 H 7.53 (dd, J=8.6, 2.0
Hz, 1 H 7.65 (d, J86Hz 1H)819(8J20Hz 1 H 829 (d J=9.8 Hz,

101 H 12. 09%( Rcham 1

b) The6-[ ( 6- .2, 4]tr|azol o[ 4, 3-b] pyri dazi n- 3-yGsul phanyl ] -1, 3-
benzot hi azol - 2- am ne can Otlg)Rar ed accordi ncg to the met hod descrl bed in
Exanpl e 17a, PWyI usi{RdI®( enyliisntlirezelaid e Pwieazn-Say lP¥IRaYEy anat e

(comercial ), thanol, 50 ng of potassium di hydrogen 15
phosphate in 8]%%2%# ﬁ\%&?g%%%ﬂ?ge of DL- di t hi ot hr ei toI and 2 g of

3-chl oro-6- net hoxy[ 1,2,4]tri azol b] pyri dazi ne. %

6- [ (6- met hoxd)[ 1, 2The r PRE o[ 46 raa&@rwl)iﬂ ?@h'laﬁﬂié?fﬁd?"] layridazithdot hi azo

| - 2- f

char act o8 ot TISUBY ”%-ﬁiﬁ’ﬁéﬁé&ﬁg PF? patRimdte " BelRERSIeg, pRfrine to

el ect Lospraﬁhenrr\é@ﬁ'&RSdéﬂ't’iuﬁed BOEXxRAPIFHEd: BR145iNgH638 329 - o6 {{f(é- 46:
3- Met hoxypra

{6-(6-net hcf%“ip*’zerw])[#?éitﬁiﬁ%?i@[433~[?ﬂwiqaaglz$-a{1§.rlga§@m L 3hgnzthiazol-2-

1, 3-benzot hi -2/ bl
{6-[(6-nmet hoaié % 5 %?tg;?rgl????r%ng E'Ei!grycﬁ?ﬁﬁ%tlﬁﬂﬁ)@_)%ﬁpﬂf pyridine after 4 h of

yOsul phany 1]00111633-’( batn2@Chi 8%bIm@ -of | pheayb &rfib e 4forophembbhe dtriazolof4iBng t o

(651 b odJandev e s mRaBY- 15 Deyesthistnl 2 a8 ard s BB P ol
igowgi ?L i g?ﬁggﬁ m%algééig@%li@hl%%ﬂih@?@ctbﬂst@:s%f%c@éré@ﬁ fllowd26 ng of DL-

3-chl oro- 6- z bl,pyri dazine, after reflux for 40 h.
54 ng of 3- :@%Eﬁ@é é’ CgBOJ ?ES § (Reflerti048
met hoxy[ 1, 2, 4] triazol o b] pyri dazin-311)s V\)O an benzot hi azol - 2-
yl | car bamat MASE SRES MI hedViBrelepteosrspynosf &W%S@MH&Q IﬂéH =

515+

15 'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 7.24 - 7.33 (m, 3 H) 7.36

- 7.48 (m, 4 H) 7.56 (dd, J=8.5, 2.0 Hz, 1 H) 7.70 (broad d, J=8.5 Hz, 1 H)

8.03 (d, J=9.8 Hz, 1 H) 8.10 (dd, J=9.0, 5.4 Hz, 2 H) 8.20 (broad s, 1 H) 8.52

(d, J=9.8 Hz, 1 H) 12.68 (broad m, 1 H).

b) The 6-{[6-(4-fluorophenwyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-
20 1,3-benzothiazol-2-amine can also be prepared according to the method
described in Example 17a, but using 829 mg of commercial 2-aminoc-6-
thiocyanatobenzothiazole, 40 ¢cm® of ethanol, 20 mg of potassium dihydrogen
phosphate in 1 cm® of water, 1.85 g of DL-dithiothreitol and 995 mg of
3-chloro-6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazine. 1.58 g of 6-{[6-(4-
25  fluorophenyl)[1,2 4ltriazolo[4,3-b]pyridazin-3-yllsulphanyl}-1,3-benzothiazol-2-
amine are thus obtained in the form of a light brown solid, the characteristics

of which are as follows:

MELTING POINT > 265°C (K&fler block).



5characteristics of which are as follows: MELTING PO NT: 145C (Kofl er
bl ock) MASS SPECTRUM LC/ Ms el ectrospray on WATERS UPLC - SOD: M+ = 447+,
MH = 445- 1H NVMR SPECTRUM (400 MHz, d6-DMSO) 6 ppm 1.88 (m 2 H 3.24 (s,
3 10 H 3.42 (t, J=6.5 Hz, 2 H 3.89 (s, 3 H 4.24 (t, J=6.5 Hz, 2 H 7.09
(d, J=9.8 Hz, 1 H 7.53 (dd, J=8.6, 2.0 Hz, 1 H) 7.65 (d, J=8.6 Hz 1H

1 H)

8.19 (d, J=2.0 Hz, 1 H 8.29 (d, J=9.8 ﬁ% 1 H 12.10 (broad m
b) 3- Met hoxypropyl (6-thiocyanato-1, 3-befiZot hi azol -2-yl ) carbanate can be
prepared ac d 40 t he net hod described in Exanple 35, but using 2 g 15
of phenyl (%cm— ato 1 3- benzot hi azol - 2- yI)car bamate, 0.64 cnB of

3- net hoxy-1 anol 47 cnB of trieth m ne
t et r ahydr of uﬁ Qrp@?“@'ﬂroyl)e\?h%@ﬁ@){%{%ﬁ?ﬁn -y rnethoxy)?1 ,%,4]’“*820%[4,3'

(6-thiocyan I [ 1at t hus obtained in the
formof a \Mi&. %ﬂd% g%@&@hgﬁg:} g%b%@%?ao R@Hﬁ% are as follows: 20 MASS
SPECTRUM LC M5 el ectrospray on V\AT RS. UPLC - SOD. Rﬁvﬁmntl on IQEg]aTr (mn)

= 0.86; M+ @) 325 e tHadroudeligid-)etByl-3t Bl (Gek-2mmethexl 2 hanpl e 47:

[2232 (6- [ Co” RETRRUAST RRER BT Yt L ooy ljuem, can e
3-yl I sul pharpré arbd3abmrdwlghlt@2tbé ReHdd aiebaniped im) Bxen@lenttaoyp rusind
[6-(16-[(2- thoxyet

b] pyri dazi n- é%mgsupgy%ﬂ c!lé%o%eég : 'hﬁ?&%&éﬂﬁAHQ‘?‘%‘%\[étsé'b]Pé(ﬁ'dﬁémﬁr epar ed

according tg thesng cHe6aMN eS8 Infly B 35dLIM: Bc?r%hycﬂ’r‘lﬂe H8d BY8THY o'ﬁﬂb[Q
3-net hoxypropyl ? i ocyanat 0- 1, 3- benzot hi azol - 2=yl ) car bamat €, cnB of
degassed et Hanwwphol® ﬁcgl)eihyﬂfﬁ &5 sulphanylkiaregenthi hdlusean 6298@nef of 5

\Arrlgt ﬁ{)xyﬁ} y(r)lrg [?OQHQLF}OPP‘ %f?a\ﬁf?[‘]‘ﬁﬁiséﬁ%3 6@?&)&‘5%"}{ € Irﬁﬁ%ﬁéﬁﬁgg :‘gyﬁf‘é%ﬁ Ok o | ux.

128 ng of 3¢§ﬁﬁﬂﬁﬂh§@§/ ;bhérﬁﬁ}({@ tﬁér%oﬂﬁéf@&#?lg%@wﬂenﬂidslo&aﬁﬁd irﬁﬁﬁi o[ 4, 3-

b] pyri dazin lo% - benzot hi azol carbanmate are thus
obt ai ned i n ferme @Mﬁlf@fSC&ldV\mﬁ@%’@ﬁeﬂSt@%@fWh'&ha?é@@ﬁl%{Q"‘& of which are as
fol | ows:

MELTING POINT: 222°C (Kdfler block)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
15 543 +; MH- =541 —

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 2.40 (m, 6 H) 2.50 (m
masked, 1 H) 2.65 (m, 1 H) 3.38 (m partially masked, 2 H) 3.59 (m, 4 H) 4.30
(dd, J=12.1, 3.0 Hz, 1 H) 4.37 (dd, J=12.1, 6.0 Hz, 1 H) 4.42 - 4.56 (m, 2 H)
4.98 (m, 1 H) 6.79 (broad t, J=5.6 Hz, 1 H) 7.14 (d, J=9.8 Hz, 1 H) 7.46 (dd,

20 J=8.5,2.1 Hz, 1 H) 7.57 (d, J=8.5 Hz, 1 H) 8.13 (d, J=2.1 Hz, 1 H) 8.30 (d,
J=9.8 Hz, 1 H) 10.91 (broad m, 1 H)

b) The 3-chloro-6-(oxetan-2-ylmethoxy)[1,2,4]triazolo[4,3-b]pyridazine can

be prepared in the following way:

a mixture of 756 mg of commercial 3,6-dichloro[1,2,4]triazoloj4,3-
25 blpyridazine, 0.352 cm?® of 2-hydroxymethyloxetane and 552 mg of potassium
carbonate in 8 cm® of N,N-dimethylformamide is heated at 100°C for 6 h and
then stirred at 20°C overnight. The reaction medium is concentrated to
dryness under vacuum. The residue obtained is purified by chromatography

on a Merck cartridge of 25 g of silica 15-40 um by solid deposit, elution being



10 MELTI NG PO NT: 219C (Kofler block) MASS SPECTRUM LC/ MS el ectrospray on
WATERS UPLC - SOD: M+ = 490+; M+ = 488- 1H NMR SPECTRUM (400 MHz,
d6-DMS0) 6 ppm 1.88 (m 2 H) 3.16 (s, 3 H 3.24 (s, 3 H 3.27 - 3.36 (m
partially masked, 4 H 3.42 (t, J=6.2 Hz, 2 H 15 4.24 (t, J=6.6 Hz, 2 H)
6.87 (d, J=9.9 Hz, 1 H 7.41 (dd, J=8.3, 2.0 Hz, 1 H 7.54 (broad t, J=5.0
Hz, 1 H 7.63 (d, J=8.3 Hz, 1 H 7.94 (d, J=9.8 Hz, 1 H) 8.09 (d, J=2.0 Hz,
1 H 12.08 (broad m 1 H) Exanple 48: 99

146- ({6-[ (2- Met hoxyet hypani no] 4]triazol o[ 4, 3 I | phany
1)+ 201, 5 beamiachpubulth 2 giepiosamep e/ aFTanAL SRt aago Briod. 761 Prany
a) Theld6- ({6 . | )su
| pha nyl) - {nd %’%%%g)%lf&azo%?@% @é)[ﬂ)zt%lrtrgﬂzzﬁﬁh% 9]39 Q@%éhgﬁa%%gg%caﬁb)e
prepared aceptslhad ihthehermeshadbeigecsalidedhe rchExactpligtics7 af wiueh uwerep 500
ngof 142- (pyrrolidin-1-ypet hyl]-3-(6-sul phanyl -1, 3- benzot hi azol -2- 25

ylYurea, 9. &lEWs:of degassed ethanol, 8 ng of potassi um di hydrogen
phosphate in 0.95 cnB of water, 718 ng of DL-dithiothreitol and 389 ny of

3- chl or 9- N ASSES PERYRUMAURL C, MBtDABZBLSDA28 HYibyt i dazi n- 6- ani ne. 294 ny
of 146-({6-[(2-nmethoxyethypa mino][1,2 ,4]triazolo [4, 3-b]pyridazi

n-3-yl)su | ph Lk 1, 3-benzot hi azol - 2-y1]-342-(pyrrolidin-1
Sy,
-ypet hyl Jur s obtained in the 112 formof a white powder, the
h f which fol | MELTI N NT: Kpifl
bR KRR R A B e L A T L
VH C7h112N 5 1H NVR SPECTRUM (400 MHz,
L DVBO) 5 ?fﬁ%&"r’ﬁa%ﬁ?% B%r?%tﬂ§;§§ "ngg’?g"%&h partial ly masked, 6 I(—I) 318
(H)S 6382) (3 %S’ 9. %h?ég (mn%;ﬂer"‘trl faaléllﬂy rmkegﬁ &g -(4: fb'qf&F]’heg Hﬁlg ‘é@‘agﬂl%é”a?t ||
T ially

ked 8 J=2.0

.1 Hi 1o At i tp R JO%F%RZO*H SO DEApRniRe darflbotpiepate

n- 1- ypet hyllin thd follewirg whya nyl - be nzoth iazol - 2-

a mixture of 171 mg of phenyl (6-{{6-(4-fluorophenyl)[1,2,4}triazolo[4,3-
b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)carbamate,  0.04 cm®  of
2-hydroxymethyloxetane and 0.06 cm® of triethylamine in 3cm® of
15 tetrahydrofuran is heated for 7.5 h in a bath at 80°C. The reaction is left fo
stand overnight at 20°C and then the mixture is evaporated fo dryness under
vacuum. The residue is purified by chromatography on a Merck cartridge of
25 g of silica 15-40 ym by solid deposit, elution being carried out with a
dichioromethane/methanol gradient of 100/0 to 96/04. 52 mg of oxetan-2-
20  ylmethyl (6-{[6-(4-fluorophenyl)[1,2 4ltriazolo[4,3-b]pyridazin-3-yl]sulphanyl}-
1,3-benzothiazol-2-yl)carbamate are thus obtained in the form of a white

solid, the characteristics of which are as follows:
MELTING POINT: 216.7°C (Bichi B-545)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
25 509 +; MH-=507 —

4 NMR SPECTRUM (400 MHz, d6-DMS0Q) & ppm: 2.36 - 2.72 (m partially
masked, 2 H) 4.33 (m, 2 H) 4.41 - 459 (m, 2 H) 4.93 (m, 1 H) 7.40 (t, J=8.8
Hz, 2 H) 7.55 (dd, J=8.4, 2.1 Hz, 1 H) 7.67 (broad d, J=8.4 Hz, 1 H) 8.04 (d,



yQurea can be prepared according to the nethod described in Exanple 1b, but
using 1.7 g of 2-({[2-(pyrrolidin-1-ypethyl]carbanoyllam no)-1, 3-

benzot hi azol -6-yl thiocyanate, 62 cnB of degassed ethanol, 25 ngy of

pot assi um di hydr ogen phosphate in 6.5 cnB8 of water and 2.35 g of DL- 15
dithiothreitol. 1.04 g of 142-(pyrrolidin-1-ypethyll-3-(6-sul phanyl-1, 3-
benzot hi azol - 2-yQurea are thus obtained in the formof a cream powder, the
characteristics of which are as foll owstiQOMASS SPECTRUM LC/ M5 el ect rospray
on WATERS UPLC - SQD: Retention tine Tr (mn) = 0.52; 20 M\+ = 323+; M+ =
321-. c)TheJ-98Hz 1 H) 8.10 (dd, J=9.0, 5.4 Hz, 2 H) 8.21 (broads 1 H)8.51 (d, J=9.8

2-({[2-(pyrroligdi banmoyl } am no) - 1, 3- benzot hi azol - 6-y1

t hi ocyanat e "2% 'Bg %vzép(}%cﬁij@]cig?l d| ng to the nmethod described in Exanple
9c, but using 2 g of phenyl (6-thiocyanato-1, 3-benzothiazol -2-yl)carbanmate
ester, 60 crEkample&it: ahydrof uran and 0. 852 an of

N- (2- am noet hyI )pyrrolidine. 25 1.7g of a yell ow powder of

2- ({[2-(pyrr @{(lzwa'bp’—wuaﬁh@l ul thaazol - 6-y1

t hi ocyanate rgéés E{GW%%HS? 1|"'i?'|41;[ﬁ %62? ’ r]rol i di n- y?}Spe ]-3-

( 6- sul phany behzattiara & Hjcyzbipréraresadxantde t s correspondi ng di sul phide are
thus obtained. This mxture is used as it is. 113 Exanple 49:

L-16- [ (6 Mol fyoxYIrheZ etgemhe dm?mlriazroqd{wmp?nwéﬁmtmmrpﬂa]nym ,133-

benzot hi azol 2-y11-342- rroli ypet hyl Jurea a

1-{6-[ (6- netbwzpﬂﬂaml&iyl}ayaw@mﬂme@aﬁ]qmmIdl%z%ﬁil @eypy@mr%aagﬂordmgsto 5
benzot hi azol -2-y11-3 rrol, din- re p ing to
the method dB&crBked n&%&“{?ﬁpe %aéx%'ﬁf) 1?@ %M%Sﬁﬁ %Eﬁmy?J fnlddl n- 1-
ypet hyl] - 3- @ﬂé}&l@é}ébyléal%oﬁyhﬁﬁmﬁl]m mhzatme@@t-eqn tEuibcyaBatef, ﬂEg seﬁl

et hanol, 8 pot assi um di hy ({:Jen phosphate in O. rns
|

my of DIOdi tdag@sa@@etthﬂn%,n& mgfrﬁa@ 50 Finsiaoen rP@PﬁB&@}Fl'nzg ZP &m0t

10triazol of 4, Ip 89 1,4 4t o[ 4, 3-
b] pyridazi rs{vai 5@265% Qki/]l]oqcl Dgg%fe?lﬁl%%ﬁ@ ggo - W%Mé)f hréﬂgia@g |[ n- 1-
ypet hyl j ur egn@hexyhis4hdildes- bmytlﬁmlher rdéofma whl Ne{SﬂtﬁAU'@fthoxylﬁ‘b2 4]-
characteristics of which are as _f I I 0 LTI NEWPO 224C éKof | er bl ock)
15 MASS SPEW[‘*L?CPNHNQ%B#&S@ 1&&@% I- g}gxslopr

carboxamide are thus obtamed in the form of a white powder, the

787

15 characteristics of which are as follows:
MELTING POINT > 260°C (Kéfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
399 +; MH- = 397 —

"H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 0.96 (m, 4 H) 1.99 (m, 1

20 H)3.89 (s, 3 H) 7.09 (d, J=9.8 Hz, 1 H) 7.54 (broad d, J=8.3 Hz, 1 H) 7.69
(broad d, J=8.3 Hz, 1 H} 8.19 (broad s, 1 H) 8.29 (d, J=9.8 Hz, 1 H) 12.69
(broad m, 1 H)

b) The 2-[(cyclopropylcarbonyl)amino}-1,3-benzothiazol-6-yl thiocyanate
was prepared in a manner similar to the method described in Example 18b,
25  but using 2 g of commercial 2-amino-8-thiocyanatobenzothiazole and 1.21g
of cyclopropanecarboxylic acid chloride in 20 cm® of pyridine after reaction for
5h at 20°C. 2.65 g of 2-[(cyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl
thiocycanate are thus obtained in the form of a yellow powder, the

characteristics of which are as follows:



M+ = 471; M4= 469- 1H NVR SPECTRUM (400 MHz, d6-DMSO) 6 ppm 1.70 (m 4

H 2.44 -2.57 (mpartially nasked, 6 H 3.27 (mpartially masked, 2 H) 3.90
(s, 3H 6.81 (broad m 1 H 7.09 (d, J=9.8 Hz, 1 H 7.50 (dd, J=8.6, 2.0
Hz, 1 H 7.57 (d, 20J=8.6 Hz, 1 H 8.14 (d, J=2.0 Hz, 1 H) 8.28 (d, J=9.8
Hz, 1 H 10.79 (broad m 1 H) Exanple 50:

6-[ (6-Ethoxy[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3- yGsul phanyl ] - 1, 3- benzot hi azol
-2- amne

25a) The6-[ (6- et hoxy[ 1, 2,4]tri azol o[ 4, 3- b] pyr| dazi n- 3-yGsul phanyl ] -1, 3-
benzot hi azol k@&ﬂrﬁﬁ’E@ﬁEUMr e MBO0-81 60 CF4ehi-nBT6rddHdescri bed in
Exanpl e 17a, but using 587 ng of 2-am no-1, 3-benzot hi azol -6-y1 thiocyanate
(comercial ) .of degassed et hanol, 13 rrg of potassi um di hydr ogen
114 phosphat ‘cnB of water, 1.31g of DL-dithiothreitol and 562 ng of

3- chl 6- et hox t | o[ 4, 3- b i d

et hgxyf)rloz 4e't{@1[@>zl‘léih@l?(!lf13% 6{*‘%:5%%?63[23 [']9 %ﬁiﬁlﬁ@@ﬁa%’ﬁtﬂ gg’ﬁi'&?&\ %é)i'l 2- ani
th whi ti sh powder, the charact t

0F ot ch ar 2 TS PEfnoR b Al T D00 DRbi L er bl ock) MASS. SPECTRUM

LC/ MS el ect WATERS UPLC - H NMVR

SPECTR(LEJM%? 4&8)5%? hei6- NBASE-gthommt ! %4%82{QWJ&?T’SFUF@EZ'% WSU?E*@WJ”SE 3q,

EE Ly e veer S Aottt e gY A a s

J=9.8 Hz, 1 tHp.method described in Example 17a, but using 613 mg of 1-[2-(morpholin-4-
yDethyl]-3-(6-sulphanyl-1,3-benzothiazol-2-yljurea, 20 cm® of degassed
ethanol, 7 mg of potassium dihydrogen phosphate in 0.2 cm® of water,

10 699 mg of DL-dithiothreitol and 300 mg of 3-chloro-6-ethoxy[1,2,4]triazolo[4,3-
blpyridazine. 354 mg of 1-{6-[(6-ethoxy[1,24]triazolo[4,3-b]pyridazin-3-
yl)sulphanyl]-1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyllurea are thus
obtained in the form of a white powder, the characteristics of which are as

follows:
15  MELTING POINT: 216°C (K&fier block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
501 +; MH- = 499 —

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.29 (t, J=6.8 Hz, 3 H)
2.41 (m, 6 H) 3.28 (m partially masked, 2 H) 3.59 (m, 4 H) 4.29 (q, J=6.8 Hz,

20 2 H)6.78 (broad m, 1 H) 7.06 (d, J=9.8 Hz, 1 H) 7.47 (dd, J=8.6, 2.1 Hz, 1 H)
7.57 (d, J=8.6 Hz, 1 H) 8.11 (d, J=2.1 Hz, 1 H) 8.27 (d, J=9.8 Hz, 1 H) 10.90
(broad m, 1 H).

b) The 3-chloro-6-ethoxy[1,2,4]triazolo[4,3-b]pyridazine was prepared
according to the method described in Example 16b, but using 1g of
25 commercial 3,6-dichloro{1,2 4]triazolo[4,3-b]pyridazine, 1.71 g of a solution at
21% of sodium ethoxide in ethanol and 30 cm?® of dioxane, after reaction at
reflux for 5.5 h. 874 mg of 3-chloro-6-ethoxy[1,2,4]triazolo[4,3-b]pyridazine

are thus obtained in the form of a whitish powder, the characteristics are as

follows:



Exampl e 51: 2- Met hyl propan-2-y1(64[6-(4-ch | o ro-2-hyd

roxybut oxy)[ 1, 2,41triazol o[ 4, 3- 15b]pyrid azi n-3-yi]sulph a nyl}-1, 3-be
nzoth iazol -2-yQca rba mate

a) The2- met hyl propan- 2-y1(6- 116- (4- chl or o- 2- hydr oxybut oxy) -
[1,2,4]triazol o[ 4, 3-b] pyridazi n-3-yl i sul phanyl}-1, 3- benzot hi azol - 2- yOcar bam
ate can be prepared according to the nethod descrlbed in Exanple 17a, but
using 307 nmg of 1, 1-dinethylethyl (6- tﬁﬂﬁbyanato 1, 3- benzot hi azol -2- 20

yl ) car bamat ; h t assi um di hydr ogen
phosphat e |§ﬂﬁg§ %ﬁ%@&&g‘f@ﬁf@?ﬁ&@?% c') L%P?g%)?ﬂwg'tghr eitol and 241 ng of
3-chl oro- 6-(oxetan-2-yl net hoxy)[1, 2,4]triazol o[ 4, 3-b] pyridazine. 116 ng of
2- met hyl pr ofamn2plg B8 64[ 6- (4- chl or o- 2- hydr oxybut oxy) [ 1, 2, 41tri azol o[ 4, 3-
b] pyri dazi n- 3-yl ] sul phanyl1} -1, 3- benzot hi azol - 2-yCcar bamat e are thus

obt ai ned 25i4n i Mh_ch are
obt el ned 251k ol Bl £l 19. A BRI EIRLUORRIILIL

el ect r ospr aypenaoWEHERS - wPB{IZ—(n@@ﬁJJOIMyI:)eWBHeaM—I- 521- 115 1H NWR
SPECTRUM (500 MHz, d6-DVBO) 6 ppm 1.50 (s, 9 H) 1.85 (m 2 H) 3.71 (m 2

745 (o0 46 %%&W bR o DR ot (0, 079 0 e, 1

1 H 8.29 (d])suipbadylHi,3- nemﬂotmﬁze@-@t}f?eb'zh(mmrpboho 45y|}9tlw+bllr@a SZCan be

2- Met hyl propan 3-chl or o- 2- (hydr oxynet hyl ) - 2- net hyl pr opoxy) -

[1,2, 41tri aPB?%Trﬁxé'L a]ep{PﬁP 44 Y@%- yI | sul phanyl) - 1, 3- benzot hi azol - 2-yi ] car ba
mate a) The2-net hyl propan-2-yl[ 6-(16[ 3-chl or o- 2- (hydrox nmet hyl ) - 2- et hyl
pro poxy] [ 1,22' M]erscahmndparpﬁycﬂﬂctwarejadﬁﬂd%ﬁ midugehaih 7§ mg of He{6altGt h

i Bxanpl o HESHL e ARy S el SR HERA B e teR AR e a1, o
benzot hn@zol[zig’mwarmhtzrimgétﬁyn&e@rrﬁ 10f crﬂé@aémoenn@n@bcn@n MDreffuxpatiessi um
di hydrogen phosphate in f water, 462 ng of DL-dithiothreitol and

254 g of 33dhhoand dher J08emaafBastium- t81r9h)’ﬂ;’tdﬂ)§§ﬂ pdded graquadly Anst ihes-
15b] pyri dazing,, 28,08t Rhelf1iBISH! PRORAL T it Gre(ik GoREH A 18 -drNSeOX Y-
under reduced pressure. The residue is purified by chromatography on
Biotage Quad 12/25 (KP-SIL, 60 A; 32-63 mM), elution being carried out with
15 a dichloromethane/methanol gradient of 99/1 to 93/7. 72mg of 1-{6-[(6-
ethoxy-7,8-dihydro[1,2,4]triazolo}4,3-b]pyridazin-3-yl)sulphanyi]-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyllJurea are thus obtained in the

form of a white powder, the characteristics of which are as follows:
MELTING POINT: 230°C (Kéfler block)

20 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
503 +; MH- = 501 -

'H NMR SPECTRUM (400 MHz, d6-DMSO0) & ppm: 1.24 (d, J=7.1 Hz, 3 H)
241 (m, 6 H) 2.73 (t, J=8.1 Hz, 2 H) 3.10 (t, J=8.1 Hz, 2 H) 3.20 - 3.36 (m
partially masked, 2 H) 3.58 (m, 4 H) 4.17 (g, J=7.1 Hz, 2 H) 6.99 (broad m, 1

25 H)7.42 (dd, J=8.3, 2.0 Hz, 1 H) 7.54 (d, J=8.3 Hz, 1 H) 8.02 (d, J=2.0 Hz, 1
H) 11.14 (broad m, 1 H)

Example 39:

N-[6-({6-[(2-Methoxyethyl}amino][1,2 4]triazolo[4,3-b]pyridazin-3-



met hyl ) -2-met hyl p ropoxy][1,2,4]triazolo [4,3-b]pyrid azil phanyl )-1 ,3-
benzoth iazol -2-ylicarbamate are thus obtained in the formof a white
solid, the characteristics of which are as follows: MELTING PO NT: 180.6C
(Si kh' B-545) 20 MASS SPECTRUM LC/ MS el ectrospray on WATERS UPLC - SQD:
M+ = 537+, MH = 535- 1H NMWR SPECTRUM(4OO MHz, d6-DMS0) 6 ppm 0.98 (s, 3
H 1.51 (s, 9H)339(m2H)363( 2 H 4.06 (m 2 H 4.87 (t, J=5.5
Hz,1H)710(d J=9.9 Hz, 1 H 7.52 (a&b J=8.4, 2.1 Hz, 1 H 7.63 (d,

J=8. 4 Hz, Su %anyfdl S%enzgthlasz?_-yh A_D morp%'u Ilggﬂf-yl‘}bu%aga%e 1 H 11.82

(broad m 1
The3-chl oro-6-[ ( 3- net hyl oxet an- 3-yl ) met hoxy] [ 1, 2, 4]triazol o b5,4 3-
b] pyri dazi neajcan He piefft{Bel(2:omthakyethyl mminel [ hdthbiazdeKcpitbryridaziERanpl e

(Ccommor ci al Wi pes ey POl sRo R Ml A
pot assi um C%r@ﬁal%rdeabeoraﬁngcw the Metha fﬁé'fsbbﬂbéd)rmaiﬁpieafl var bueaisimg at
100C for 6 h, and then overnight at 20C of 3-chl oro- 6-

met hyl oxét arfi48 pgnet hosty] [ 1, 2-(Bjorphelind-of dﬂﬂﬁﬁﬂ'@wﬂfﬁ%ﬁéb&ﬂ@ gﬁ?@' 3bt ai ned

il oo Bl B 61 8 ikt BB B BbAT BBl os st b one

g gi6n) g 237 Fq Mdmkﬁﬁﬁéﬂer Exarmi; eofSBL-dithiothreitol and 280 mg of 3-chloro-N-(2-
; beﬁ,[m (3 tnobenit)] 12 Al a2l oL, - DLRMT] dpg) 0o of el phay - 1.3
methoxyethyl)amino][1,2 4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl)-1,3-

10  benzothiazol-2-yl]-4-(morpholin-4-yl)butanamide are thus obtained in the form

of a white powder, the characteristics of which are as follows:
MELTING POINT: 177°C (Kdfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
529 +; MH- = 527 —

15 "M NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.79 (broad m, 2 H)
2.22 - 2.58 (broad m partially masked, 8 H) 3.18 (s, 3 H) 3.23 - 3.58 (broad m
partially masked, 8 H) 6.87 (d, J=10.0 Hz, 1 H) 7.43 (dd, J=8.5, 2.1 Hz, 1 H)
7.54 (broad t, J=5.6 Hz, 1 H) 7.67 (d, J=8.5 Hz, 1 H) 7.94 (d, J=10.0 Hz, 1 H)
8.11(d, J=2.1 Hz, 1 H) 12.39 (broad m, 1 H).

20 Example 40:

N-[6-({6-[(2-Methoxyethyl)amino]{1,2,4]triazolo[4,3-b]pyridazin-3-
yl}sulphanyl)-1 ,3-benzothiazol-2-yljcyclopropanecarboxamide

a) The N-[B-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-3-
yl}sulphanyl)-1,3-benzothiazol-2-yl]cyclopropanecarboxamide can be
25 prepared according to the method described in Example 17a, but using
605 mg of 2-[(cyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl thiocyanate,
13.5 cm® of degassed ethanol, 11 mg of potassium dihydrogen phosphate in
1.3 cm® of water, 1.02 g of DL-dithiothreitol and 500 mg of 3-chioro-N-(2-
methoxyethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-amine. 392 mg of N-[6-({6-[(2-



a) The

64[6 (3-fluorophenyl)[1,2,4]triazol o[ 4, 3-13] pyri dazi n-3-yl ] sul phany11-
3-benzot hi azol - 2-am ne can be prepared according to the nethod descri bed

|n Exanple 17a, but using 416 ng of 2-am no-1, 3-benzot hi azol -6-y1 15

t hi ocyanate (comrercial), 23 cml of degassed ethanol, 9.3 ng of potassium

di hydrogen phosphate in 0.22 cm of water, 930 ng of DL-dithiothreitol and

413 nmg of 3-chl oro-6-(3-fluoropheny0[ 1, 204]tri azol o[ 4, 3-b] pyri dazi ne. 242

f
gg[g ( 3- f | uomedheetDamiaglt.2 4X6papalR3 hlpyideaiy s wisuiphpeyli-prany 11- 1, 3-

20" aher act or PEIRTREHRE SR BBAR QB xdinBirb I Bhafhotth e B ?Eact e
B- 545) MASS \GRECPBWEr, Lthé MBaelcteristios pf axicmad,dERBowsl. C - SQD: M+ = 395+,
M—I— 393- 1H NVR SPECTRUM (300 Mz, d6-DVBO) 5 ppm 7.31 (d, J=8.5 Hz, 1

25 7.43 mpartially nmasked, 1 7.57 -
7 67 (m 3 kéﬂ%iTé'jG?%gd‘lﬁﬁg%s(K@E%b%fﬂg ( ,p1 H) 7 91 (broad d, H?] =8.1 Hz,
1 H 7.98 (d, H 8.04 (d, J=9.8 Hz, 1 8.52 (d, J=9.8 Hz, 1
H. 117 5%) 11146833 &*ﬂEﬁWER'éNt 31 G/MFoelestespray] an EVATERISa%’LQ[ 25K M dazi ne
can be prepaﬁafl Iqor_ RQ to the nmet hod described in Exanple 17c, but using
820 ng of 3 udrophenyl bor oni c acid, 1.84 g of barium hydroxide

oct ahydr at e, 0 43 g 1'-bis eny hi no)ferrocene]cli-chloro- 5

pal | adi un( 11 Sc%ﬁ@ TRIMA CPD %‘f%ﬁ@m 4.95 4ny 41Hb1c&9 @Bnirer ci al
3, 6-di chl t

N Nl ot hﬁ{ﬂﬂf A é'@ﬁ%b%e@%ﬁ%%%ﬁ%@??%ﬁ??‘:83"‘{%*’ I By of
3- chl or o- 6- (B48I(ddy spth6nRI01HZ, B H .53 dziad[t4,/35 B3ipyt H az6hed,af-3.5 g

Fol ows 1010 WAZ SoBaRR0 ey W 8 Bl kg fiooh Hiaialpiet. 1 47 °° °°

Retentlontlrre Tr (mn) = 0.81; Mk = 249+,
Example 41:
N-(6-{[6-(4-Fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1,3-

benzothiazol-2-yl)acetamide

The N-(6-{[6-(4-fluorophenyl)[1,2,4}triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1,3-
15 benzothiazol-2-yl)acetamide can be prepared according to the method
described in Example 18b, but wusing 273 mg of 6-{6-(4-
fluorophenyt)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-
amine in 2 cm® of pyridine and 1 cm?® of acetic anhydride at 60°C for 4 h.
207 mg of N-(6-{[6-(4-fluorophenyl){1,2,4]triazolo[4,3-b]pyridazin-3-
20  yljsulphanyl}-1,3-benzothiazol-2-yl)acetamide are thus obtained in the form of

a beige solid, the characteristics of which are as follows:
MELTING POINT > 255°C (Biichi B-545)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:MH+ =
437 +; MH- =435 -

25  'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 2.19 (s, 3 H) 7.40 (t,
J=9.0 Hz, 2 H) 7.57 (dd, J=8.5, 2.1 Hz, 1 H) 7.72 (d, J=8.5 Hz, 1 H) 8.03 (d,
J=9.8 Hz, 1 H) 8.06 - 8.15 (dd, J=9.0, 5.5 Hz, 2 H) 8.23 (d, J=2.1 Hz, 1 H)
8.52 (d, J=9.8 Hz, 1 H) 12.39 (broad s, 1 H).



Exanpl e 54:

64[ 6- ( 3- Fl uor ophenyl) -7, 8-di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 3-

15yl ] sul phanyl1-1, 3- benzot hi azol - 2- am ne a) The

6- 116- (3-fl uorophenyl) -7, 8-di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 3-

yl i sul phanyl11-1, 3-benzot hi azol - 2-am ne can be prepared in a manner simlar
to the nmethod described in Exanple 44, but using 300 ng of 6-{[6-(3-

f | uor ophenyO[ 1, 2, 4] tri azol o[ 4, 3- b] pyri d42Pn- 3- yl ] sul phany1}- 1, 3- benzot hi azo
| -2- 20 amne and, 1,49 ng of zinc in 40 cm of glacial acetic acid, after 3

h at 50C. 125X 42:
6-116- ( 3-fl uorophenyl) -7, 8-di hydro[ 1, 2, 4] tri azol o 4, 3- b] pyri dazi n- 3-
yl ] sul phany 13 ~(6-{5-te Rluordp reerl ) 122 ditriazolaie3-binigidabinad-yBsulpimartyiie1 f3ar m of a

white solid,, the characterjstics qof which are a ol l ows: MELTI NG PO NT:
>255C ( Buchi b@%’i@'ﬁzﬁ'gfw&sésf?ts FFL@?WS{-&D% hlé@ﬁr ay on WATERS UPLC -
SOD: M+ = 397+; M+ = 395- 1H NMR SPECTRUM (300 WMHz, d6-DMSO) 5 ppm 3. 17
(s, 4 H 7.32) (d, TBe8. 4 Hz, 1-(BH{[6A(“Oudrdghedri1L, 4Pridzotdd4, 3iblbyridaAs-3-m

i all 1 18 7,56 d, =8.0, 6,0 Hz 7.62 -7.70 3
o Y ol iipna i o neg oy 2g- - B oxie T heln Ly ke e |

N- (64] 6- (4- Fﬂ,éJPFé%gp,g@Wﬂ{e]foﬁ@mhbrw%ol o[ 4, 3-b] pyri dazi n-3-yl | sul Phanyl11-1, 3
s

- 5benzot hi azo I') mor phol i ne='4- car boxani de a) _ _
meN (641 Lo eRREONI) L 2y L BRolebdy LRI SOELIES e ot o
accordi ng t dhmgret hogr deschipgb-{4nberBpRESY!IT 2, 4]RHzolbth B pyridazin-3-
) yllsulphanyl}-1,3-benzothiazol-2-yl)-3-[2-(morpholin-4-ylethyi]urea in 5 cm® of
10 acetic acid at 20°C. After an overnight period, the precipitate is filtered off.
The white powder obtained is a mixture containing oxidized product and
starting product. This mixture is taken up in 10 cm® of acetic acid with 155 mg
of sodium periodate dissolved in 1 cm?® of water. The mixture is left to stir
overnight at 20°C. The precipitate is then fiitered off and then washed
15 successively with diisopropyl ether and with diethyl ether. 155 mg of white
powder of 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl)-3-[2-(4-oxidomorpholin-4-yl)ethyljurea are

obtained, the characteristics of which are as follows:
MELTING POINT: 190°C (K&fler block)

20 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =
567 +; MH- = 565 —

'H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: 3.49 - 4.07 (m, 12 H)

7.41 (t, J=8.8 Hz, 2 H) 7.53 (d, J=8.5, 2.0 Hz, 1 H) 7.55 (m masked, 1 H) 7.61

(d, J=8.5 Hz, 1 H) 8.03 (d, J=9.8 Hz, 1 H) 8.12 (dd, J=8.8, 5.4 Hz, 2 H) 8.16
25 (d, J=2.0 Hz, 1 H)8.51 (d, J=9.8 Hz, 1 H) 11.29 (broad m, 1 H).

Example 43:

6-{[6-(1-Methyl-1H-pyrazol-4-yl)[1,2,4]triazolo{4,3-b]pyridazin-3-yllsulphanyl}-

1,3-benzothiazol-2-amine



640 ngof 2-[ (nor phol i n-4-yl car bonyl ) am no] - 1, 3- benzot hi azol - 6-y1 10

t hi ocyanate, 20cnB8 of degassed ethanol, 10 ng of potassium di hydrogen
phosphate in 0.5 cnB of water, 926 ng of DL-dithiothreitol and 496 ny of
3-chl oro-6-(4-fluorophenyl[1, 2,4]triazol o] 4, 3-b] pyri dazine. 133 ng of

N (64[ 6-

(4-fluorophenyl)[1,2,4]triazol o] 4, 3-b] pyri dazi n-3-yl ] sul phanyl1-1, 3- benzot h
i azol - 2- yOror phol i ne- 4- car boxam de are td8us obtained in the formof a

15bei ge solid, the characteristics of which are as follows: MELTING PO NT:

>255C (Bach 2)B- 5Bl MABS[GPECERM | H-OyiRobleb) T.8stirayolofd, STEmsaam-6- - SQD:
= 508+ SPECTRUM (400 .NHz, _d6- 3. 49 -
3 63 (m 8 mwaﬁl@@t%gﬁ’ﬂg’ﬁﬁ'aﬁ? ‘f‘mkb“gfaﬁé’e pr’%pggemgéﬁﬁfw@ W8 02 (d,

J=9.8 Hz, 1 H) 8.08 -8.15 (mmasked, 1 H 8.11 (dd, J=9.0, 5.3 Hz, 2 H)
8.50 (d, J= QZ%ng cﬂf I-1)(Eﬂ:$ulﬁﬁa(1jdfbﬂvmthiazq+|)2 ylbB-(2- morpholln-4-yi ethyi)urea,

The2- [ ( nor i m- r b I t | - t
e pr epar ed SEBordl, BN, MM 408 SAPL B 9] BRtpiEY cabaBRnaR fof ng
2.29 g ok pheryduded: tafﬂlzvﬁmanataOnﬁcramﬂae@&gb@I@iﬁﬁpe% w|ﬂ1C@rnb@gfﬁétue SFf in 70

cnB of tetrahydrofuran and 0.6 cnB of norpholine, after 4 h at 50C. 2.11g
of 2- Rnor phditiensuspansiarbtimgl gkiained] is sstiedeler &t AiiRtes t@fcw thei astdljtioaot are

s o0t et gt e GO o B B BB s et °
Retention tlU][ﬁyr'Efaz(rm Fﬂ)he— réﬁ’ac‘i%n irivitidletis then Bé’éied[Mahﬂm;crcﬁWaivééQeﬁ fexanpl e
>0 10 minutes at 190°C, and then poured into 100 cm® of water. The resulting
’ 10  mixture is stirred for 30 minutes under cold conditions. The solid is filtered off,
washed with 3x100 cm® of water and then spin-filter-dried. The brown powder
thus obtained is purified by chromatography on silica gel (eluent: 95/5/0.5
dichioromethane/methanol/aqueous ammonia). A smail amount of methanol
and of hydrochloric acid in solution in dioxane is added to the fractions
15 containing the expected product (fo improve solubility). The fractions are
combined and concenirated under reduced pressure. The oil thus obtained is
taken up with 20 cm® of a saturated aqueous solution of hydrogen carbonate
(pH 8-9). The precipitate formed is filtered off and then washed with 3x20 cm®
of water and dried under vacuum. 120 mg of 6-{[6-(1-methyl-1H-pyrazol-4-
20 yh1,2,4]triazolo[4,3-b)pyridazin-3-yllsulphanyl}-1,3-benzothiazol-2-amine  are

thus obtained in the form of a light brown solid.
MELTING POINT > 264°C (Kdfier block)

MASS SPECTRUM: LC/MS electrospray on WATERS ZQ: MH+ = 381 +;
MH- = 379-

25 'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 3.94 (s, 3 H) 7.30 (d,
J=8.3 Hz, 1 H) 7.44 (dd, J=8.3, 2.0 Hz, 1 H) 7.63 (broad s, 2 H) 7.73 (d, J=9.8
Hz, 1 H) 8.01 (d, J=2.0 Hz, 1 H) 8.11 (s, 1 H) 8.37 (d, J=9.8 Hz, 1 H) 8.49 (s,
1 H).

b) The 3-chloro-6-(1-methyl-1H-pyrazol-4-yi)-1,2 4-triazolo[4,3-



64[ 6- (2- Fl uor ophenyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phany1)--1, 3-
benzot hi azol -2-am ne a) The

64[ 6- (2-fl uorophenyl )[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3- Asul phanyl | -

1, 3- benzot hi azol - 2-am ne can be prepared according to the nethod descri bed
10 in Exanple 17a, but using 167 ng of 2-am no-1, 3-benzot hi azol -6-yl

t hi ocyanate (comercial), a mxture of 5 cnB of ethanol and 5 cm of
degassed tetrahydrofuran, 3.71 ng of potogssi um di hydrogen phosphate in 0.1
cnB of water, 372 ng of DL-dithiothreitol and 200 ng of 3-chloro-6-(2-

f | uor opheny D]p\ridazitiet carabe pogparad I8ihsyfolldaingneay: 169 ny of

6-{[6 (2-fl uorophenyl)- 15

[1,2,4]triazpseh4, 3-d1 pyri-Arghy: 4%&,13%4&@%%94 1 33-8RRABGBIALLy1)211aM ne

arethus obtainéd in the formoof white powder, the characteristics of
whi ch are apyraidewsd R Th®Pa n\m aGESEIS SNEHON mfmlum&msmwmw

SPECTRUM ( 36000 ARGy & Bl o Sy oials, GoRp- 1 4naddendn (1 5
H 7.61 s7. B@p(_))(ﬂﬂazﬁle"lh 16 @rﬁa ofl1 A gigndihigetiartd. Tﬂﬁeﬁ%aﬁﬁon iduie Wzstirled b)
The 3-chl oro-6-(2-fl uorophenyO[ 1,2,4]tri'azol o[ 4, 3-b] pyri dazi ne can be 2

prepared ac@bedienparaturadn i tegiot <0’ Geier i39 mﬁpﬂs defore tbatad%hqmgdezo

o of [1 1 - 2T e Pnbuiti bRt TR sPaa AR ?n“i
conpl ex W t heh sfiredt atesitafe C(Olmih')ut@eﬂdanlrl tBenbreggiterackad a temperature |n
3,6-dichloro[1,2,4]triazol o[ 4, 3- ridazi,ne in 8 cnB of degassed

N N- di et hym%lr%@r'i‘@éan@ aBowrs 1 20087 Ofapater. The mixiare aBtaIneR s g of
3-chl or | e raktgermhe@yﬂiol bt & ﬁlb%ﬁ’étﬂéﬁ e Saiy] RM&'&@%]HS?&%\A@ R,“are as

obt ai ne orm of beige crysta he characteristics o
foll ows: MABBaSEEGFRUNMaSshEY Nﬁt[elkd()ﬂosm?ayf ans&t@ﬂ’ﬁﬂ& dficous SQIdtioRebfent i on

time Tr (m n%dlum chIoridg/'—tlthe resgltmg 1organlc;nf)%&lse ¢ ‘dried over sodium sulphate,
filtered and concentrated by evaporation under reduced pressure. The yellow

powder thus obtained is purified by chromatography on silica ge! (eluent; 98/2

15 CH.Cl/MeOH). 0.2 g of 3-chioro-6-(1-methyl-1H-pyrazol-4-yi)-1,2,4-triazolo-
[4,3-blpyridazine is thus obtained in the form of a beige powder, the

characteristics of which are as follows:
MASS SPECTRUM: LC/MS electrospray on WATERS ZQ: MH+ = 235 +

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 3.94 (s, 3 H) 7.79 (d,
20 J=9.8 Hz, 1 H)8.17 (s, 1 H) 8.40 (d, J=9.8 Hz, 1 H) 8.57 (s, 1 H)

Example 44:

1-(6-{[6-(4-Flucrophenyl)-7,8-dihydro-[1,2 4]triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}-1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-ylethyllurea

a) The 1-(6-{[6-(4-fluorophenyl)-7,8-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-
25  3-ylsulphanyl}-1,3-benzothiazol-2-yl)-3-[2-(morpholin-4-yl)ethyljurea can be

prepared in the following way:

A mixture of 209 mg of 1-(6-{[6-(4-flucrophenyl)[1,2,4]triazolo[4,3-blpyridazin-
3-yiJsuiphanyl}-1,3-benzothiazol-2-yl)-3~(2-morpholin-4-ylethyl)urea and
241 mg of zinc in 7 cm® of acetic acid is stirred at 20°C for 1.5 h and then



N ( 2- Met hoxyet hyl ) - 3- ({2-[ ( 2- net hyl but ypam no] -1, 3- benzot hi azol - 6-

yl1l}sul phanyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 6-am ne a) The

N- ( 2- met hoxyet hyl ) - 3- ({2-[ ( 2- net hyl but ypam no] - 1, 3- benzot hi azol -

6-yl | sul phanyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-6-am ne can be prepared in
the 15follow ng way: 0.523 cnB of 2-nethyl butylamne is added to a solution
of 400 ng of 2-bronol, 3-benzot hi azol -6-yl thiocyanate in 7 cnB8 of
tetrahydrofuran. After 2 h at 20C, the $@8pension is concentrated to

dryness under vacuum_ The reaction residue is taken up in 18 cnB of ethanol
and 8 ngy of poRledAt BN ity HFroherdtanppbineaare agsin addad apf Matreixturds 684 mg

of DL-dithio |ﬁgéig¥ora{ B A0SR WK EiiPring’ Ble Might Wt S0-€, BGAEGE BB O

h and then 1

3- chl or o- N( 2israridedxyethay khd teatidhirixazelobbAgds b pyrdlidainepte- Bk meix(u2gb) are
added and the reaction_is heated for a further 18 h, and then the reaction
medi um i s cofcateriadewith Gt psetaie u R praaic Dhaserisevaghadyithassaturated

chromat ogy aphagh by o2 33aldnd lﬂ@eﬂgﬁhatteoﬂng tREAIGH RSP i e driedSQith®

32-63 pm elutron being carri
di chl or onet haagh(asiunh&;lﬂpbmetMeva&ratetbtmanynéséﬁhdquemmn‘ﬁm|resrémIe

dient of 95/5,.t09.92/8. 1 th - 3- t hyl
DUt ypa i _ndpPHTBR Oy TP IRGsBIeY onya Mercl Cariige of 20 b of siica 1830 7m "
[ 1,2, 4] triazg} okdi- 9bmydit, d@manG (58th ecarr%dtrwt qmra' aecb/rnn%.ttaréororﬂ of a

pale 121 yell ow powder, the characteristics of which are as fol
MELTI NG PO NilrchIstom«tﬁaae/(anhiormét!'aneb'i&ﬁ:ﬂe)hamﬁsfﬁ&qﬂe@%wt Iammsnla 2)

Ca00 w2 aeigop s TIRe-B-fudipanelih 73 {492 aTage e s bihgt s 1y
1.14 (m 1 r@-y u‘lra're(r?l} ‘ﬂSEBen]zo@*ﬁaﬁéRQ &lgipﬂ)gﬁ(anﬁ& h§|qn4=2 fdyamﬁqméaa%ra tﬁ§§ked 6

3.21
l(_%road t( Ji&btamraﬁ mlthﬁ) forms@f (at wmtelsg drrzthelchq;ravteglﬁtIQSd of Jnducls a4e, aq H)

8.13 (broad =5.5 Hz,1 H). 10 b) The 2-brono-1, 3-benzot hi azol -6-yl
t hi ocyanate can %e prepared in the followi ng way: a mxture of 6.5 g of
cuprous brom de_in 666 cnB of acetonitrile is flushed with argon for 5 mn.
The sol uti oMEETENaPEINTe 2498 CCARIhhBro4D)3 cnB of tert-butyl nitrite are
added. 5 g of 2-am no-1, 3-benzot hi azol -6-y1 thi ocyanate

15 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD: MH+ =

953 +; MH- = 551 -

'H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: 2.41 (m, 6 H) 3.18 (s,

4 H) 3.29 (m partially masked, 2 H) 3.59 (m, 4 H) 6.79 (broad m, 1 H) 7.34 (t,

J=8.8 Hz, 2 H) 7.49 (dd, J=8.4, 2.1 Hz, 1 H) 7.58 (d, J=8.4 Hz, 1 H) 7.95 (dd,
20 J=8.8,54 Hz 2 H)8.11 (broad s, 1 H) 10.99 (broad m, 1 H)

Example 45:
Ethyl {6-[(6-methoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-

benzothiazol-2-yi}carbamate

a) The ethyl {6-[(6-methoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-
25 1,3-benzothiazol-2-yljcarbamate can be prepared according io the method
described in Example 33, but wusing 150mg of 6-(6-
methoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-2-
amine and 0.42 c¢cm® of ethyl chlorocarbonate, in a mixture of 1.5 cm?® of

pyridine and 3 cm® of dichloromethane, after 6 h at 20°C. 62 mg of ethyl



15 (commercial) are then added portionwi se at OC. The reaction is stirred
for 3 h at 20C and then centrated to dryness under vacuum The residue is
taken up in ethyl acetate and then washed with a saturated sol ution of
sodi um bi carbonate. The organi c phase is dried over magnesi um sul phate and
then concentrated to dryness under vacuum 5.05 g of
2-brono-1, 3- benzot hi azol - 20 6-y1 thiocyanate are thus obtained in the form
of a gol den yel |l ow powder, the charactei¥8tics of Whl ch are as follows:

+
mSS SZESTRZJ&[ ISCr{EEQ e Z%@?r?ag 0[4%nb]\é\§ﬁ e‘?zsm— -yi) sulphanyl] 'EW-Eenzotzuazo 3

25N {6-[ (6- Eégff} ¥|[b]an?até1ta'?éaﬂﬂﬂs°[o‘bt%5§&ipm'tﬂ@z'f&n?’ ¥4l phRaY biid, Ingenzoth

iazol - 2-yl1l met hoxypr opanam de

benzot hi azol elkamptteristicedhekighraopandaflaves:can be prepared in the foll ow ng
way: 7 mg of potassium di hydrogen phosphate in 0.2 cnB of water and 699 ny
of DL-dithi ofq¢ N@'P fl\‘fl' cto a degassed sol ution of 443 ng of 24(3- 5
met hoxypr opanoy m no? - enzot hi azol - 6-y1 thiocyanate in 10 cnB of

et hanol and 10 ¢ etrah furan The r at 80C for 15
nmn and th enw”gﬁ%&‘%%u@hl- @'%@tmﬁioﬁ?ﬁﬁt%gﬁyf@;%gg} pyri dazi ne
are added and the reaction is heated for a further 24 h. The reaction

medi um i s t hidlit+evd08#aMed 40t yness under reduced pressure. The residue is

taken 10 up jn 20 cnB of ethanol and 57 ir{Ag&)'of sodi um bor ohydri de are added
and the mixt it BIMR SARGTRUBLGHOO Miz,&10-DMIQ) 0 pomi 1.2hE, debdtinr? lFl%di um is

concentrate i h a

splid deposid§ légﬂgB? !ﬁqg‘ﬁé:a{%??@ﬁ% z&ge%(? Eds ﬂ_‘g 3; r@g}@%;)&j Ut on bel ng
carried out R0tte,a Gy ad5ga; Jo8.6190% Hi) etngo(rdocremmam 1 Bl) $72B(dl 9=9.8 Hz,

di chl ororrethan / met hanol . 268 ny of N-{6-[(6-ethoxy[1,2,4]triazol 0[4 3-

b] pyri da H?d@tﬂ W&ﬂ"g‘ﬁ”n 1 3} benzot hi azol - 2- y1l}-3-net hoxypropanam de are
t hus obtal ned in the formof a white powder, the characteristics of which

alr e as foll dys: NHell NG- R&rh@tho&@[ﬂ@ @]{Déicﬂomtji—bmy)ldaﬂnmﬁ%lﬁﬂﬁﬁﬂdm- LC VB
el ectrospray on V\ATERS UPLC - H NVR SPECTRUM
(400 MHz, derehdsd)iaepimsamine oan (0@ p@aﬁreﬁ ﬁ&corémﬂ)tOth%ﬂ%WogiﬂB@CﬂbﬁE no 1

g’ 348( SHz 3 "Iﬁxa?‘r}ﬁlgzﬁzadc})h%%'n%‘é 258"&%_‘2?3%%6(4 13 BE &tgﬁ%ol -8- y\"}hlacﬁgna(tg
8.19 (d, J=ZcOmireroihl)H08.28° ¢iojeghsdet emaancj 5@ m@ oibo@dtﬂswd dnlnydrog&n
15 phosphate in 0.5 cm?® of water, 5.1g of DL-dithiothreitol and 2 g of 3-chloro-6-
methoxy[1,2,4]triazolo[4,3-b]pyridazine. 1.59 g of 6-[(6-methoxy[1,2,4]triazolo-
[4,3-b]pyridazin-3-y!)sulphanyl]-1,3-benzothiazol-2-amine are thus obtained in

the form of a white powder, the characteristics of which are as follows:
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

200 MH+ =331+; MH- = 329-
Example 46:

3-Methoxypropyl {6-[(6-methoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-
1,3-benzothiazol-2-yl}carbamate

a) The 3-methoxypropyl {6-[(6-methoxy[1,2,4]triazolo[4,3-b]pyridazin-3-
25  yDsulphanyl]-1,3-benzothiazol-2-yl}carbamate can be prepared according to
the method described in Example 17a, but using 489 mg of 3-methoxypropyl
(6-thiocyanato-1,3-benzothiazol-2-yl)carbamate, 15 cm® of degassed ethanol,
20 mg of potassium dihydrogen phosphate in 0.5 cm® of water, 926 mg of DL-



b) The 2-[(3-nmet hoxypropanoybDam no] - 1, 3- benzot hi azol - 6-y1 t hi ocyanate can be
prepared in a manner simlar to the nmethod described in Exanple 18b, but
using 2.1 g of comercial 2-amnm no-6-thiocyanatobenzothiazole and 1.2 cn8 of
3- et hoxypropionic acid chloride in 10 cnB of pyridine and 10cn8 123 of

di chl oronet hane, after reaction for 2.5 h, at 20C. 2.25 g of 24(3-

nmet hoxypr opanoyDam no] - 1, 3- benzot hi azol - 6-y1 t hi ocyanate are thus obtained
in the formof an orange solid, the chatHtteristics of which are as
follows: 5 MASS SPECTRUM LCYNB el ectrospray on WATERS UPLC -

Ret enti on tigihiatargitel \gnd B8 7ng vtk &cQ!@nQG-mﬂMHw[LZ ébaazolcﬁf&aﬁ@]wrlsg

1- Cycl opr opy. {6 y trigz 3 rida y phanyl ]
- 101, 3- benzé%rﬁefazoftér %fF&( go]r %‘@b 5?@% @f’ 3%8%0&9 Zﬂrgpﬁ %ﬁb

pyl-3-{6- [(%étfmﬁMLZAﬁFéﬁdlb[‘ﬁi@Q]F@'ﬁ'ﬂaﬁﬂtﬂ Wﬁulﬂh@dyl} N3%benzothiazol-2-
yOsul phanyl11-1, 3- benzot hi azo | urea can Par ed according to the

met hod descrH}@é‘HJEirﬂaﬁxzﬁ?BI dhise Ot}iﬁmedsm@h?l %’iﬁT’oP phewlite { Boyvget, the
et hoxy[1,5254:],.H.é&é étﬂ:s[cflfvﬁw %Byén?g%fd},(% yl)s ul p ha nyll-1 ,3-benzoth

i azol 1 carbamate | BF with 0.063 cnB of trlethylamne
and 0.021 cmi _of cl opropyl am ne, after 4.5 h at 60C. The reaction residue
i s chromat odY gbwﬁ@yow |1&5d@;£6§f|@r BIAClSi ot age Quad 12/25 (KP-SIL, 60A; 32-
63 pm), elution being carried out with a dichl oronet hane/ nmet hanol gradi ent

of 99/1 to HMA8S WEGURUM1tcm$@wmmﬁFf@ré@WAﬁERsnowCl SQD:
, 2,41triazol o[ 4, 3-* 20pyri dazi n-3-yGOsul phany1] -1, 3- benzot hi azol - 2-yl | urea

are thus obtyalined, i, tl\r@E_Lo of a white powder, the characteristics of
whi ch are as foI | ows: LTI PO NT: 214C (Kofl er bl ock) MASS SPECTRUM

LG/ M5 el ect r'psimy SPECOVRIGIAS 408z, 6BV 5 81+88 64 (853 1H NMR
SPECTRUM (400 MHz, d6- DIVBl%Eﬁ opm 0. 48 %)“ ppﬁ .2 z>4§ 29 (t

J=7.0 HZD 3 H))3.4264 JEmS 112113 H) 389 (33 H 26 (Hzf—626 He. 8%57 @%K@aﬂ:%

8. 12" (o, 523 0 109 ey ge 90l Bl e iyt By¥(10 B b ¢ “Z

Hz, 1 H)8.29 (d, J=9.8 Hz, 1 H) 12.10 (broad m, 1 H)

b) 3-Methoxypropyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate can
be prepared according to the method described in Example 35, but using 2 g
15 of phenyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate, 0.64 cm® of
3-methoxy-1-propanol and 0.47 cm® of triethylamine in 20cm® of
tetrahydrofuran. 1.02 g of 3-methoxypropyl (6-thiocyanato-1,3-benzothiazol-2-
yl)carbamate are thus obtained in the form of a white solid, the characteristics

of which are as follows:
20 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:
Retention time Tr (min} = 0.86;
MH™ = 324+; [MH-O2C4Hg]" = 234+ (base peak)
MH =322 -

Example 47:

25  3-Methoxypropyl [6-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-
3-yl}sulphanyl}-1,3-benzothiazol-2-yljcarbamate

a) The 3-methoxypropyl [6-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-



124 b) The phenyl

{6-[(6-ethoxy[1l,2,4]triazol o[ 4, 3-b] pyridazi n- 3- yGCsul phanyl ] -

1, 3- benzot hi azol - 2-yl | carbamat e can be prepared in a nmanner simlar to the
nmet hod described in Exanple 9d, but with pyridine as base and sol vent,
using 294 ngof 64(6-ethoxy[1, 2,4]triazolo[4,3-b] pyrid azi n-311)su |
phanyl]-1,3- 5benzothi azol - 2-am ne and 0.42 cnB of phenyl chlorocarbonate
in 10 cnB of pyridine after 5 h of conthtt at 20C. 202 rrg of phenyl {6-[(6-

S oL T o R e e
characteristits, %9@8 Upﬁfg?h@t?g%% i - in %Q(:Mﬁ??@ ﬁpﬁcﬂ_ﬁ%ln%gd\’ﬁmg of

el ectrospray on

N- ( 64[ 6- ( 4- mnmtb@kwngayl[(ﬁ m;aqyanauzmlsdpmmmwfz gﬂaqarhamaWIQ@I @ha@f/ll 1,3
- b t hi | d
(oA 6. o RO AT ST RSSO SRR chesehate ) Pt o’ o

anyl}-1, 3 bepzefhi aggng- b@cwﬁl_anh@m@ﬁéeargﬁefams?e GRY BF B-emereN-0 a
manner simlar to the nethod described in Exanple 18b, but using 591 ng of

64[ 6- (4-fl ucrnetmawﬂh)/[)[ﬂ,,24}tpazqﬂa&40$@ﬂwr@ablnp@anua@,u naf3=-ry|1]85m ghamsflux. 1, 3- be

Cyol opr opanclZa oo PersBoxpipedh astiedie Mtfatb iy BRRl ¢ iagolgie 2o
water is addg ﬁm&ﬂ h@:}@uwaﬁﬁt)mt 8-bepiz6Miiardl-Llyjiparshrhatd, ar@rtdumltmded\nth

water and with ether. "After chromatography of the precipitate on silica,
201 ng of N-ipdhe fagm afa white solid, the charactenstlcs of which are as Tollows:

fLuorophenyl)[ 1, 2,4]triazol o] 4, 3-b] pyri dazi n-3-yl | sul phanyl}-1, 3- benzot hi az

ol -2- yg@W'MELWWMM&&WOQK@ﬂQr pbtr) ned in the formof a white powder,
t he 25characteristics of which are as follows: MELTING PO NT: >255C (M ch'’

B-545) WASS \SRECTERM: 1RRINEL ENFS!GI98RIRNapBn WAFERS BhEC - SQB: M = 463+

M+ = 461-
MH+ = 490+; MH- = 488-
'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.88 {m, 2 H) 3.16 (s,
3 H)3.24 (s, 3 H) 3.27 - 3.36 (m partially masked, 4 H) 3.42 {t, J=6.2 Hz, 2 H)
15 4.24 (t, J=6.6 Hz, 2 H) 6.87 (d, J=9.9 Hz, 1 H) 7.41 (dd, J=8.3, 2.0 Hz, 1 H)
7.54 (broad t, J/=5.0 Hz, 1 H) 7.63 (d, J=8.3 Hz, 1 H) 7.94 (d, /=0.8 Hz, 1 H)
8.09 (d, J=2.0 Hz, 1 H) 12.08 (broad m, 1 H)

Example 48:

1-[6-({6-[(2-Methoxyethyl)amino]{1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-
20  1,3-benzothiazol-2-yl]-3-[2-(pyrrolidin-1-yl)ethyllurea

a) The 1-[6-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-3-
ylisulphanyl)-1,3-benzothiazol-2-yl}-3-[2-(pyrrolidin-1-yl)ethylJurea can be
prepared according fo the method described in Example 17a, but using
500mg  of  1-[2-(pyrrolidin-1-yl)ethyi]-3-(6-sulphanyl-1,3-benzothiazol-2-
25  vylurea, 9.6 cm® of degassed ethanol, 8 mg of potassium dihydrogen
phosphate in 0.95 cm® of water, 718 mg of DL-dithiothreitol and 389 mg of 3-
chioro-N-(2-methoxyethyl)[1,2 4]triazolo[4,3-b]pyridazin-6-amine. 294 mg of
1-[6-({6-[(2-methoxyethyl)amino][1,2,4triazolo[4,3-b]pyridazin-3-yl}sulphanyl)-
1,3-benzothiazol-2-yl]-3-[2-(pyrrolidin-1-yl)ethylJurea are thus obtained in the



1H NVMR SPECTRUM (400 Mz, d6-DVBO) 6 ppm 0.92 - 0.98 (m 4 H) 1.98 (m 1
H 7.40 (t, J=8.8 Hz, 2 H) 7.57 (dd, J=8.6, 2.0 Hz, 1 H 7.71 (d, J=8.6 Hz,
1 H 8.03(d, J=9.8 Hz, 1 H 8.10 (dd, J=8.8, 5.4 Hz, 2 H 8.21 (d, J=2.0

Hz, 1 H 851 (d, J=9.8 Hz, 1 H 12.67 (broad m 1 H). 5 Exanple 61:

N- ( 64[ 6- (4- Fl uor ophenyl) -7, 8-di hydro[ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 3-

yl ] sul phanyl1- 1, 3- benzot hi azol - 2- Acycl opr opanecar boxam de a) The

N- (64[ 6- (4-fl uorophenyl) -7, 8-di hydro[ 1, 2]4]tri azol o[ 4, 3-b] pyri dazi n-
3-ylisul phanyl | -1, 3- benzot hi azol - 2-y1) cyc| opr opanecar boxam decanbe 10
prepared in BrReerewhis powaer tibe charametdies @6 ¥bichhae a5 TOERWSDl e 44, but
using 162 ng of N-(61[6-(4-fluorophenyl)[1,2,4]triazol o4, 3-13] pyri dazi n- 3-

yasul phany! | MELSHReNROINT az38°C2KePey BloeRy opanecar boxanmi de in 5 cn8 of
acetic acid and 690 ng of zinc, at 50C for 24 h. 143 ng of N-(6-{[6-(4-

f o opheny i SRR Ol Sy LERROLaLY R RhRLELIAR B Sopd.sul phany 11- 1,

formof a white solid, the characteristics of which are as follows: MELTING
PO NT: 185C Wikbf &4t BERICARSELCPECBRUM(basy pealdl Mit-ro8pday on WATERS UPLC

o, S S TP 40 A ME VB D950 590, € PP,
J=8.6, 2.0 - = ; =8+ ,

5. 16 (o 9=o2 oy bl pifoked G dfe (o i 235 90 miidly MaSkEl6 2 B
3- [ (2- Ani no- 1) 8-8defbraadi, az614 Bzy Os) I6pda (Y| J=ON8 tzel 6hek§8 [dd.2/=8.6.,2.8201 o] 4, 3

- b] pyridazi n- 6; am The,. _ _

5[ (2 ar no- 251 BRA5R A &26rall mesiich )T F4Ceye Bt FL7 234 =955
triazol of 4, 3:p] W) isded (- L2aHRAE1 $HM (DE7 PEreRaed Agcording to the method
described in Exanple 17a, but using 500nmg of 2-am no-1, 3-benzot hi azol -6-yl

i hycl ogin flosphiie 1 i-EreNboQin ERPRTV -G SRR Benyr T AT ReU T 5
ylurea can be prepared according to the method described in Example 1b,
but using 1.7 g of 2-({{2-(pyrrolidin-1-yl)ethyljcarbamoyl}amino)-1,3-
benzothiazol-6-yl thiocyanate, 62 cm® of degassed ethanol, 25mg of
potassium dihydrogen phosphate in 6.5cm® of water and 2.35g of DL-
15 dithiothreitol. 1.04g of  1-[2-(pyrrolidin-1-yl)ethyl]-3-(6-sulphanyl-1,3-
benzothiazol-2-yl)urea are thus obtained in the form of a cream powder, the

characteristics of which are as follows:
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:
Retention time Tr {min) = 0.52;

20  MH’ =323+; MH =321-.

C) The 2-({[2-(pyrrolidin-1-yl)ethyllcarbamoyl}amino)-1,3-benzothiazol-6-yl
thiocyanate can be prepared according to the method described in Example

9¢, but using 2 g of phenyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate

- ester, 60 cm?® of tetrahydrofuran and 0.852 cm?® of N-(2-aminoethyl)pyrrolidine.

25 1.7g of a yellow powder of 2-({[2-(pyrrolidin-1-yl)ethylJcarbamoyl}amino)-1,3-
benzothiazol-6-yl thiocyanate as a mixture with 1-[2-(pyrrolidin-1-yl)ethyl]-3-
(6-sulphanyi-1,3-benzothiazol-2-yl)urea and its corresponding disulphide are

thus obtained. This mixture is used as it is.



5 607 nmg of 3-chloro-Ncyclohexyl[1,2,4]triazol o[ 4, 3-13] pyri dazi n-6-ani ne.
768 ng of 3-[(2-am no-1, 3-benzot hi azol - 6- yOsul Phanyl 1- N-cycl ohexyl [ 1, 2, 4] -
triazol o] 4, 3-b] pyri dazin-6-am ne are thus obtained in the formof a white
powder, the characteristics of which are as follows: MELTING PO NT: 215C
(Kbfler block) 10 MASS SPECTRUM LC/ MS El ectrospray on WATERS UPLC - SOD:
M = 398+; [ MF2H+CH3CM+ = 220; MH = 396- 1H NVR SPECTRUM (400 MHz,
d6-DVS0) 5 ppm: 1.06 -1.34 (m 5 H 1.58(m 1 H 1.66 (m 2 H 1.81 (m?2
H 3.44 (m 6.? (d, j=9.8 Hz, 1 H 7.29 15- 7.40 (m 3 H) 7.84 (d,
j=1.7 Hz, 1 Exampl , j=9.8 Hz, 1 H 8.53 (broad m 2 H) b)The

3-chl oro-N-cycl ohexyl [ 1, 2,4]tri azol o[ 4, 3-b] Pyri dazi n- 6-am ne can be

prepar ed acclef{a[(Bdviethokyd , hiltambialé :bipyedarin-Eydsyearygbl,3but using 5 g

of 3,6-dichlqro[1,2,4]tri o[ 4, 3- VAR i ne, 50 cnBof N, N 20

di met hyl f or ﬁa@m&etﬁ,tag%f-g-y}}iéfféf(&%lfc@}ﬁ—ggxg}egﬁflhgegnd 11.22 cn8 of
triethylamne, after reaction at 20C for 20 h and at 50C for 4 h, and then
precipitati @) of THee p{tol{Gencthyxydd, Aliriamtiald,3-dlpybdagind3-yl)sulphanyl]-1,3-

3-chl oro-Ncycl ohexyl [ 1, riazol , 3 ri dazi n-6-amne are .t hu
bt af neds bipaRelaRa R TR prBaT e Tethiiies oFef sresbion Pow ol
powder, the ﬁlﬂ% it A 1 r i | o MABB LC M5
El ectrospra&ﬁ%n h%%%%@%%&ﬁ] %’E&D%'l\?lc—lﬂ?a: @égﬁlﬁﬂl\%—f@% 0- (@Eﬂ;ﬂ?}“ﬂﬁ H)
1.73 (m 2 M)ethyiB-(Grsulphenyl3l,Bbenzpthiazgl-Byidsead, 26-omY Hpf dedpsyedi2 (d,
J=7.1 Hz, 1 7..9 d J=9.9 Hz 1. Exanmpl.e ; :
5601 6- (O ci SRR T o HPtRss i, AUpkrSo ] FRishboten 3. O 2100t SHaMgier 1, 5.
benzot hi azol7gZ-mgi i¥ DL-dithiothreitol and 313 mg of 3-chloro-6-methoxy{1,2,4}-
10 triazolo[4,3-b]pyridazine. 189 mg of 1-{6-[(6-methoxy[1,2,4]triazolo[4,3-
blpyridazin-3-yl)sulphanyl}-1,3-benzothiazol-2-yl}-3-[2-(pyrrolidin-1-
ylethyljurea are thus obtained in the form of a white powder, the

characteristics of which are as follows:
MELTING POINT: 224°C (Kofler block)
15 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 471; MH-= 469-

"H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: 1.70 (m, 4 H) 2.44 - 2.57

(m partially masked, 6 H) 3.27 (m partially masked, 2 H) 3.90 (s, 3 H) 6.81

(broad m, 1 H) 7.09 (d, J=9.8 Hz, 1 H) 7.50 (dd, J=8.6, 2.0 Hz, 1 H) 7.57 (d,
20 J=8.6 Hz, 1 H}8.14 (d, J=2.0 Hz, 1 H) 8.28 (d, J=2.8 Hz, 1 H) 10.79 (broad

m, 1 H)

Example 50:

6-[(6-Ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-2-

amine

25 a) The 6-[(6-ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yi}sulphanyl]-1,3-
benzothiazol-2-amine was prepared according to the method described in
Example 17a, but using 587 mg of 2-amino-1,3-benzothiazol-6-yl thiocyanate

(commercial), 20 cm® of degassed ethanol, 13 mg of potassium dihydrogen



a) The 6{[6-(cycl ohexyloxy)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phany1} -
1, 3-benzot hi azol - 2-am ne can be prepared according to the nethod descri bed
in Exanple 17a, but using 149 ng of 2-am no-1, 3-benzot hiazol -6-yl1 10

t hi ocyanate (comercial), 20 cmi of degassed ethanol, 4 ng of potassium

di hydr ogen phosphate in 0.2 cnB of water, 333 ng of DL-dithiothreitol and
182 ng of 3-chloro-6-(cyclohexyloxy)[1,2,4]triazolo[4, 3-b]Pyridazine. 130
nmg of 114

6- 116- (cycl ohexyl oxy)[1, 2, 4%tr|azolo[4 3- b] pyri dazi n-3-ylisul phanyll-1, 3-
benzot hi azolpt@sphateeirad® aht aif vexter, m.Bhe cffdi)hqdaihlcéhryeébﬂ ami d62pvadel 3- t he

o1 ock) - MASS HIEETRNIO I A B RSB o BATERS SCPTE - oo MU 2 =
399+ ; M+ 0. %ﬁ#}%ﬁ?ﬁg@é@ﬂdﬁWBWU!%@n Oébénmmazotlz-h%mel 47

(m5H)154 188%E§ 2 H 4.76 (m 1 H 7.01
(d J=9.8 Ha;emmoﬁtaﬁﬁadmzhemmpf awhutrstspowdebathle§ha@ctqr!8hcspfm@hd s, 1

8.25 (d, 3 b) The
3 chl or 026- (Jvf'?@ﬁ f oxy)[l 2,4]triazol o[ 4, 3-b] Pyri dazi ne can be
25prepared in the following way: 128 15 mn, 500 ng of
3, 6-di chl orMELPIN@ﬂOI&E’oEéP@%@ﬂQTWGJ@ﬁm ne (commercial) are added. The
brown suspension is stirred, allowing the tenperature to return gradually

to 20C for Z4a8s §¢'§C‘1‘R@M‘l§@/hﬂ@‘élét‘fﬁo‘s§rd@/%ﬁﬂﬂATE'Rs Wweter sg: the mixture

is extracted W|th ethyl acetate. After concentration to dryness 5 under

vacuum a brown p S ai ned, which is washed with ether. The
filtrate is“@ﬂ*ﬁce@%atl\gg 3 ttﬂ”ryness and the oily yellow residue is

hr omat 6 t
ot ng carr SRS PEETIAAMUEE ML (s DTS binehl a3 fEe? ik 3 Fhut ! on
di chl or oret Hedre(qrerAnblz, zj:azv.ﬁ@(@w—a-&hizondq)ez poyd) AP 138, 41- 10

the- ahar act G sles 2P Naiich &08 GEbH Sha7 S Jsatteoht i gees. POl
e charac L ’
Electrospraw_gQEMgﬂE$§ UPLC - SQ@: M+ = 253+ 1H NMR SPECTRUM (400 MHz,
d6-DVB0) 6 ppm: 0.84°°1.01 (m 4 H 1.98 15 (m 1 H) 7.43 (tdd, J=8.5,
2.6, 1.0 51 - 7.65 (m 2 H) 7.70 (d, J=8.5 Hz, 1 H) 7.77 (ddd,
J=10. 4, ZGQQJQJELéllH) 7.88 (ddd, J=7.8, 1.7, 1.0 Hz, 1 H 8.05 (d,
J=9.8 Hz, 1 H) 8.22 (broad d, J=2.0 Hz, 1 H 8.54 (d, J=9.8 Hz, 1 H) 12.68
(broad m 12HMethyémppan-&4yl (6-{[6-(4- chloro-2- hydroxybL.toxy)[1 2 4]tnazolo[4 3-

15  blpyridazin-3-yllsulphanyl}-1,3-benzothiazol-2-yl)carbamate

a) The 2-methylpropan-2-yl (6-{{6-(4-chloro-2-hydroxybutoxy)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)carbamate
can be prepared according to the method described in Example 17a, but
using 307 mg of 1,1-dimethylethyl (B-thiocyanato-1,3-benzothiazol-2-
20 ylcarbamate, 8 cm® of degassed ethanol, 8 mg of potassium dihydrogen
phosphate in 0.8 cm® of water, 462 mg of DL-dithiothreitol and 241 mg of
3-chloro-6-(oxetan-2-ylmethoxy)[1,2 4ltriazolo[4,3-b]pyridazine. 116 mg of
2-methylpropan-2-yl (6-{[6-(4-chloro-2-hydroxybutoxy)[1,2,4}triazoio[4,3~
b]pyridazin-3-yl]sulphanyi}-1,3-benzothiazol-2-yl)carbamate are thus obtained

25 in the form of a white solid, the characteristics of which are as foliows:
MELTING POINT: 206°C (Kofler block)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 523+; MH- = 521-



201- (6- ([ 6-(3-Fluorophenyl)[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phanyl} -
1, 3- benzot hi azol - 2-y0-342- (nor phol i n-4-yl )ethyl Jurea The

1- (64[ 6-(3-fluorophenyl)[1,2,4]triazol o[ 4, 3- b] pyri dazi n-3-yl ] sul phany11-1, 3
- benzot hi azol - 2-y1) - 342- (nor phol i n-4-ypet hyl Jurea can be prepared
according to the nethod described in Exanple 16a, but using 670 ng of

3-chl oro-6-(3- 25fl uoropheny0Q[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi ne, 13.4 cnB of
degassed et hanol, 127 ng of sodiun1borthﬁride and 1.14 g of

L2, o ol T R (B3 M R DM par 1.0 8 Af 88T R 2 150
3-b id Qg(t%l 2

(m)r]p%lr: naﬁqg?)\?’g%«h{ysﬁ%w%@% Ttﬁ& 0 alzz‘rzFe1 5 @hé] ?)(?rl%zgf% 7bOe? (de powder ,
129 the chars@@Hzstlilgs7.4D (dbj ¢85y £9ddz, floH) Bxﬁéi (dVBEF BNz, BFOHNG: 122681 .C
Lo51e  verT A S 19K SR (bb O AT Ol) & ppm: 2,57 -
2.45 (m 6 H 3.23 - 3.29 (m partially nasked, 2 H 3.59 (m 4 H 6.79

(broad ms 1 Ejaniplé452m 1 H) 7.51 (dd, J=8.5, 2.0 Hz, 1 H 7.56 - 7.66 (m
2H) 7.79 (dm J=10.4 Hz, 1 H 7.89 (dm J=8.0 Hz, 1 H 8.05 (d, J=9.9 Hz, 1

H 8.16 (d, Hl5RefibRopah-31 8- 5f6-(@B.3%F%or8-IhydtoImdPyiB-fetfAsopbxi- H 10

Exanpl e 65:
N?gg[g ( 3- i 2ot Jorfetmmiofd)3- Bpgridktini Byl harad)s) rbaraetinza Lliarpamatel 1- 1, 3-

benzot hi azol - 2-yGacet am de The

N-(6-116- (3-Jy] uor eny%l,&%traaﬁrbbgmzw ol AeiblBuhiciazi-inaidhmdidiagayLl-1, 3

- benzot hi azol - 2-yCacet a e “can repar d accordi ng hé nmethod 15
descri bed i rmEbhatmd)pomQI!d 2 Biitiazcdo[dgB- lb]}iyndgszB gl}ﬂlgh@mﬁ) 1 3 benzothiazol-

|2 il acsEhamBle (SR e pranird. Saeo i o' A AERAR) gL IR0

for 4 h. 54 E®le 17a, but us.mgl 307 mg of 1 1 dlmethylethyl (6-thlocyanato1 3-
N-(6-116- (3-T 1 uor ophenyl 111, 2 1tr|a29 4, 3-b] pyridazin-3-yl]sul phanyll 1,

3- benzot hi aizﬂnz@try@ﬂé& -Hisarbamete, thom mwﬁgﬁéﬁm gthanols dmg Bf Patagsiune
dihydrogen phosphate in 0.8 cm® of water, 462 mg of DL-dithiothreitol and

254 mg  of  3-chloro-6-[(3-methyloxetan-3-yl)methoxyl[1,2 4]triazolo[4,3-
15 b]pyridazine. 98 mg of 2-methylpropan-2-yl [6-({6-]3-chloro-2-(hydroxy-

methyl)-2-methylpropoxy][1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyi)-1,3-

benzothiazol-2-yllcarbamate are thus obtained in the form of a white solid, the

characteristics of which are as follows:
MELTING POINT: 180.6°C {Biichi B-545)
20 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 537+; MH- = 535-

H NMR SPECTRUM (400 MHz, d6-DMS0) & ppm: 0.98 (s, 3 H) 1.51 (s,

9 H)3.39 (m, 2 H) 3.63 (m, 2 H) 4.06 (m, 2 H) 4.87 (t, J=5.5 Hz, 1 H) 7.10 (d,

J=9.9 Hz, 1 H) 7.52 (dd, J=8.4, 2.1 Hz, 1 H) 7.63 (d, J=8.4 Hz, 1 H) 8.14 (d,
25 J=2.1Hz, 1 H)8.29 (d, J=9.9 Hz, 1 H) 11.82 (broad m, 1 H)

b) The 3-chloro-6-[(3-methyloxetan-3-yl)methoxyl[1,2,4]triazolo[4,3-
blpyridazine can be prepared according to the method described in Example
34b, but using 151 g of 36-dichloro[1,24]triazolo[4,3-b]pyridazine



20powder, the characteristics of which are as follows: MELTING PO NT > 255C
(BOchi B-545) MASS SPECTRUM LC/ Ms El ectrospray on WATERS UPLC - SOD: M+ =
437; MH = 435- 1H NVR SPECTRUM (300 MHz, d6-DWVS0) 84 ppm: 2.18 (s, 3 H)
7.43 (m 125 H 7.52 - 7.65 (m 2 H 7.70 (d, J=8.5 Hz, 1 H 7.77 (ddd,
J=10.3, 2.7, 1.6 Hz, 1 H 7.88 (m 1 H 8.05 (d, J=9.8, Hz, 1 H 8.23
(broad d, J=2.0 Hz, 1 H 8.54 (d, J=9.8 Hz, 1 H) 12.38 (broad m 1 H) 130
Exanpl e 66: 116

N- ( 64[ 6- ( 4- Fl uor opheny1)[ 1, 2 4 triazol o[ 4, 3-b] pyri dazi n- 3-yl | sul phany11-1, 3
- f)en[zotéu adepmmay pq; L)z mp]r@ a(,t?,ampﬂﬂ[yloxetar! 8-yl methanol yd] 1u.1pg OP/

5a) TheN- (6 I ny.1l r i I s 30

yl ] sul phany%%(?q_s(s@“ﬁe%gé@ﬁiﬁgz%'l )Ié%nf) 2N N?ﬁrﬂ}eﬂ{yﬁoﬁp}%ﬂ% é é(::%ﬁ; %eégltge?)%r ed in
a manner sinigoaC for Bhe rRdhdtertdeswrnigat atn 2Ef(@rrpd .42 18b of baHchioso6g[(360 ngy

82[ 6- (4- f Lusheipmexstentyimefionili o Hiriazelelf sybipyedazios-g/e) Lsphaidned 1, s-
benzot hi azoly 31 rﬂ%f?\gﬂﬁ’e %&lgdogﬁécﬂéra%téwsft.wbpmnﬁ%élascﬂah%sde in 3 cm

10 of pyr|d| ne Next, water 1s added and the m xture is
stirred for 5mn t hen the reC| ate is s t [ _washed with
vat or -and aMASSERIE TR elcigpraerATERR G fesios g of

N- (64[ 6- (4-

f | uor opheny RdténttynifrheiTagoliof 4 23 b] pyri dazi n- 3-yl ] sul phany11-1, 3- benzot hi az
ol -2- 0)-2- rrethyl propananm de are thus obtained in the formof a pale yellow
solid, 15th Iq eristics of which are as follows: MELTING PO NT > 255C
(Buchi B- 54@9 I\/A SPECTRUM LC/ M5 El ectrospray on WATERS UPLC - SOD: M+ =
465; M+ 463- 1H NVR SPECTRUM (400 MHz, d6-DMS0) 6 ppm: 1.14 (d, J=6.8
Hz, 6 H) 2@@&@@@&3 1 H 7.40 (t, J=9.0 Hz, 2 H 7.57 (dd, J=8.6, 2.0,
Hz, 1 H 7.71 (d, J=8.6, Hz, 1 H 8.03 (d, J=9.8 Hz, 1 H) 8.10 (dd, J=9.0,

5. 41HzH) 1@EX HB{%@;(Lmro;ih@aw)[HZ A]fiziAp| o4 B2b] pytid ke 39/lJmiphini)- -132. 24 (br oad

S, a

25N- (6- ([ 6- P@DWU@Z@bR@W@Fl 2, 4] triazol o[ 4, 3- b] pyri dazi n- 3-yl ] sul phany11-1
, 3-

a) The 6-{[6-(3-flucrophenyi)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-
1,3-benzothiazol-2-amine can be prepared according to the method described
in Example 17a, but using 416 mg of 2-amino-1,3-benzothiazol-6-yl
15 thiocyanate {(commercial), 23 cm® of degassed ethanol, 9.3 mg of potassium
dihydrogen phosphate in 0.22 cm® of water, 930 mg of DL-dithiothreitol and
413 mg of 3-chloro-6-(3-fluorophenyl)[1,2,4ltriazolo[4,3-bjpyridazine. 242 mg
of 6-{[6-(3-fluorophenyl)[1,2 4ltriazolo[4,3-b]pyridazin-3-yl]sulphanyi}-1,3-
benzothiazol-2-amine are thus obtained in the form of a white powder, the

20 characteristics of which are as follows:
MELTING POINT: >255°C (Blichi B-545)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 395+; MH- = 393-

"4 NMR SPECTRUM (300 MHz, d6-DMSO) & ppm: 7.31 (d, J=8.5 Hz, 1 H)

25  7.43(dd, J=8.5, 2.0 Hz, 1 H) 7.46 (m partially masked, 1 H) 7.57 - 7.67 (m, 3

H) 7.84 (ddd, J=10.5, 2.6, 1.7 Hz, 1 H) 7.91 (broad d, J=8.1 Hz, 1 H) 7.98 (d,
J=2.0 Hz, 1 H) 8.04 (d, J=9.8 Hz, 1 H) 8.52 (d, J=9.8 Hz, 1 H).



benzot hi azol - 2- ypcycl opr opanecar boxam de 131

yl ] sul phanyl1- 1, 3- benzot hi azol - 2-yOcycl opr opanecar boxam decanbe prepared in
a manner simlar to the nmethod described in Exanple 18b, but usingl00

ngof 64[ 6- (3-fl uorophenyl1){1, 2, 4] triazol o[ 4, 3-bj pyri dazi n- 3-

yl ] sul phanyl}-1, 3- benzot hi azol -2-amne in 1 cnB of pyridine with 0.028 cn8
of 5 cycl opropanecarboxylic acid chloride. After reaction for 3 h at 20C,

water is added and the precipitate is sb1m filter-dried, and washed wth

water and with ether. After chromatograP 0 recipitate on a Biotage
silica cartritdge, TheL dghlero-6- (3—ﬂuoropheny) 1,2 4]tnazoloﬁ 3-b]pyridazine can be

N- (6- 116- (31,598%9,56?@%8@{,&&%20' iy t{i%e%tzl?ib@d AU EQapbIE 37c but using

yl ] sul phany enzothi opr opanecar de atre obtai
10 the form&f0 mgnhot eBFfmml@Dhertyft&)roh@r agtidr i $184ce af Vibdrnim arydasxid®l | ows:

MELTI NG PO NT: >255C (BOch| B- 545) PECTRU  El ectrospra _on
WATERS UPLC ectagysiratg.y 8.4863+ of v 1— g Eenv'w%@%% e(f@afg

gGGDN?O) 58 p&%}gﬂyﬂc}@g:{n %&%’g&l%ﬂm&ﬁéweﬁr@n‘l ’il-)SEDId 4 q%f (:Bﬁﬁ’ner%( ddd

J=10. 4, 2. 6 3,6-dichttzro[ 1.2 M]triaz8B[4, ﬂdﬂpyrxﬁalrr&a, in 78 cm® BE, degaBsa] 0%, Nd

J=9. 8 HZ cﬁ%ne%@/%fz bro de%nd ‘% 9?6 cm?® of wate 38ﬁ65r41 (Sdh a% 8% é HéOB mg of 12.68

(broad m 1

64[ 6- (4-Fl -
yl ][ sul( phan;(ljgr e&@gﬁétfﬁto?%@mpt% %lg%]znfg) 4h?~g%ﬁ[déﬁz§rﬁb%%yﬂhwméﬁn§d n

6-116- (4-fl abed@menpabeigeepwwqu charagleristiesrof whichrp sypilesi n- 3-
yl ] sul phanyl | - N- (2- net hyl buty1) -1, 3- benzot hi azol - 2-am ne can be prepared in

25 the figl | qunag S\PE{CT@{@\%LGII@S@ec&rd%?&WberATER@l@PL@ agided to a
solution of 280 ng of 2-bronp- 1, 3-benzot’hiazol-6-yl thiocyanate in 7 cnB

of tetrahydreluran. . Toer mln} Us1;

MH+ = 249+,

Example 54.

6-{[6-(3-Fluorophenyl)-7,8-dihydro[1,2,4}triazolo[4,3-b]pyridazin-3-
15 yllsulphanyl}-1,3-benzothiazol-2-amine

a) The 6-{[6-(3-flucrophenyl)-7,8-dihydro[1,2,4]triazolo{4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-amine can be prepared in a manner similar
to the method described in Example 44, but using 300 mg of 6-{{6-(3-
fluorophenyi)[1,2,4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1,3-benzothiazol-2-
20  amine and 1.49 mg of zinc in 40 cm® of glacial acetic acid, after 3 h at 50°C.
125 mg of 6-{[6-(3-fluorophenyl!)-7,8-dihydrof1,2,4]triazolo]4,3-b]pyridazin-3-
yl]sulphanyi}-1,3-benzothiazol-2-amine are thus obtained in the form of a

white solid, the characteristics of which are as follows:
MELTING POINT: >255°C (Blichi B-545)
25  MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 397+; MH- = 395-
"H NMR SPECTRUM (300 MHz, d6-DMSO) & ppm: 3.17 (s, 4 H) 7.32 (d,
J=8.4 Hz, 1 H) 7.40 (dd, J=8.4, 2.0 Hz, 1 H) 7.43 (m partially masked, 1 H)



mediumis stirred for 2 h at 20C, and then the suspension is concentrated
to 132 dryness under vacuum This yell owy-beige resinous residue is taken
up in 6 cnB of EtOH The yell ow suspension is degassed with argon for 10
mn at 20C and then 5 ng of potassium di hydrogen phosphate in 0.6 cnB8 of
wat er are added, followed by 467 ng of DL-dithiothreitol. The reaction
mediumis 5 brought to reflux for 2 h and then 269 ng of chlorinated
derivative are added. After refl uxing fd)ﬂ818 h, the m'xture is concentrated
to dryness under vacuum The resinous residue is purified by dry deposit on
Bi ot age Quad7? 2§Mid.ki=84).16.0 . A;H)3L683 Tpff (Meb dib)i%o ﬂéfpﬁg G dreddzolithwith a
gr adi ent of of

di chl or onet hz%g/(fjd? %ﬁﬁ%rﬂet P‘lane 38/ net hanol: 17/ aqueous ammoni a: 2). 10 The
pal e yel | ow powder obtained is nade into a paste in MeOH and the solid is
spin-filter- ! washed wi th nmethanol. 58 ng of 64[6-(4-fluorophenyl)-
7,8-di hydro[ 1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl}- N (2- net hyl butyl

)- 1, 3- benzoghi 4-Bhib b eblofd B ta-e3fytisomhang)-hed-ge
powder, the cﬂgﬁ{g%tterl st|F(5:Il;%rw])ﬂe1 mﬁ'aarmsﬂﬁ%wl oWs: 1yg mI\/ELTI 3ﬁI}G I%SO NT M=

220C (M 13 erbmmlklpzma%sl)u;pﬂmtﬂmw -carbosamid®t r ospray on WATERS UPLC - SOD:
Mt = 467+ ; [M2H 2+ = 234+; M4+ = 465- 1H NVR SPECTRUM (400 MHz, d6- DVSO)

6 ppm: 0.833y 0.PFe(m 5 H)NJ(BJ{? (4fiudrophedylf3, z,an]tnaizolcbm;s lﬁi&y(ldiraazuiﬂ-l) 3.16
(s, 4 H 3.19 (m 1 Opartially masked, 2 H) -742(m4
7.91 - 7. ﬂbudnharwl}% 38)enzo‘(mﬁzséra-sfl )maEpFofing s Caf_bw;am!de can

H)
b) The3- chl f 4 lal4,
bi py(rai d;zi ﬁ;ﬁ%agﬁﬁ%g Acggréogrﬁ)iggyﬁ')et E"eﬁ?&llj r%évgcﬁbéd 2m k%h%é) 1% tg“tm nc povvder
?lr e addﬁd t86410 gn%(} ;JI‘ eobf I 3?2 [ngoqfho]inmylcarbo&y()?guno] -1,3- benzothlazo! 6- yIt
uor ophen ri azo n 0 a acetic

acid a!to 1@)%/: L)&Tqyéﬂa?t @Qqnfﬁ:’gc’f &eg@gggd teﬁa ﬂ@r@go tqﬁislﬂré @hy%{ﬁa ®the
fil d

iltrate is @%kfp%ry %&é s L2 bp gkt RS VéF‘E)‘I'_UéhthTJS'ﬁr&tdIYarfdeaQQlﬂﬁ%

purified by 3 deposit on Biotage Qrad 1I2M (KP-SIL, 60A;, 32
el uti on bei n@-cbmrm-lﬁe(d fhmromhemylﬁ'l Q%]B‘lamb{@lﬁeb]pvri 2. o%@n@glﬁrféi(ﬁ‘éﬁaﬂanol .

263 f 3-
(4- fmo(r)ophe(g}yg Ogrgp'@e'ai'%wr”dtf@@‘oﬁ SrRIRyifaginr 33/ |}3F®hﬁpglégl HReBFY t hus
obt ai ned in thih%of-?fmnﬂjrpﬁoh’r‘?é howyobAmdePansefius tdbeainbariacttey iicih aF af

whi ch are as 5fol
15 beige soild the characteristics of which are as follows:

MELTING POINT: >255°C (Buichi B-545)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 508+; MH- = 506-
'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 3.49 - 3.63 (m, 8 H)

20 7.41(, J=9.0 Hz, 2 H) 7.52 - 7.56 (broad m, 2 H) 8.02 (d, J=9.8 Hz, 1 H) 8.08
- 8.15 (m masked, 1 H) 8.11 (dd, J=9.0, 5.3 Hz, 2 H) 8.50 (d, J=9.8 Hz, 1 H)
11.52 (broad m, 1 H)

b) The 2-[{morpholin-4-ylcarbonyl)amino}-1,3-benzothiazol-6-yl
thiocyanate can be prepared according to the method described in Example
25 9c, but using 2.29 g of phenyl (6-thiocyanato-1,3-benzothiazol-2-yl)carbamate
ester in 70 cm® of tetrahydrofuran and 0.6 cm® of morpholine, after 4 h at
50°C. 2.11g of 2-[(morpholin-4-ylcarbonyl)aminol-1,3-benzothiazol-6-yl
thiocyanate are thus obtained in the form of a white solid, the characteristics



MASS SPECTRUM LC/ M5 El ectrospray on WATERS UPLC - SQD: M+ = 251+ 1H NWR
SPECTRUM (400 MHz, d6-DwVs0) 8 ppm: 3.15 - 3.27 (m 4 H 7.39 (t, J=8.8 Hz,
2 H 804 (dd, J=9.0, 5.4 Hz, 2 H 10 Exanple 69: Pharnmaceuti cal
conposition Tablets corresponding to the follow ng fornmula were prepared:
Product of Exanple 1 0.2 g Excipient for a finished tablet weighing 1 g
15(exci pient details: lactose, talc, starch, nagnesium stearate). Exanple
70: Pharrmaceutical conposition Tablets £ responding to the foll ow ng
formul a were prepared: Product of Exanple 4 0.2 g Excipient for a finished
t abl et wei ghbfrwghith gre2e$ éllowsient details: lactose, talc, starch, nagnesium
stearate). Exanples 1 and 4 are taken as exanples of a pharmaceuti cal

Pr epar at | on. hSSISPRETRINDI DEAIS Uedthispraly SRAVALHOAQL 0 be carried out, if

desired, with other products Iin the exanples in the present invention.
Phar macol ogi cal sect.i on. 25Experifrental protocols 134 1) Expression and
purificati orﬁ%@”ﬁ@%‘ %fo(ﬁvfgim%c‘ﬁ omai n Expression in bacul ovirus:

[M+H]+: miz 321; [M-H]-: m/z 319

5 Example 56:
6-{{6-(2-Fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]suiphanyl}-1,3-

benzothiazol-2-amine

a) The 6-{[6-(2-fluorophenyl)[1,2,4]iriazolo{4,3-b]pyridazin-3-yi]sulphanyl}-
1,3-benzothiazol-2-amine can be prepared according to the method described
10 in Example 17a, but using 167 mg of 2-amino-1,3-benzothiazol-6-yl
thiocyanate (commercial), a mixture of 5cm® of ethanol and 5cm® of
degassed tetrahydrofuran, 3.71 mg of potassium dihydrogen phosphate in
0.1 cm? of water, 372 mg of DL-dithiothreitol and 200 mg of 3-chloro-6-(2-
fluorophenyl)[1,2,4}triazolof4,3-b]pyridazine. 169 mg of 6-{[6-(2-flucrophenyl)-
15 [1,2,4]triazolo[4,3-b]pyridazin-3-yl}suiphanyl}-1,3-benzothiazol-2-amine  are
thus obtained in the form of a white powder, the characteristics of which are

as follows:
MELTING POINT: >255°C (Buchi B-545)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

20 MH+ = 395+; MH- = 393-
'H NMR SPECTRUM (300 MHz, d6-DMSO) & ppm: 7.31 (d, J=8.5 Hz, 1 H)
7.36 - 7.50 (m, 3 H) 7.61 - 7.76 (m, 5 H) 7.95 (d, J=2.0 Hz, 1 H) 8.49 (d, J=9.8
Hz, 1 H)

b) The 3-chloro-6-(2-fluorophenyl)[1,2,4]triazolof4,3-b]pyridazine can be
25 prepared according to the method described in Example 17c¢ but using
820 mg of 2-fluorophenylboronic acid, 1.84 g of barium hydroxide
octahydrate, 043¢ of [1,1-



The Hi s-Tev- MET (956-1390) reconbinant DNA in pFastBac (lnvitrogen) is
transfected into insect cells, and after several viral anplification steps,
the 5final baculovirus stock is tested for the expression of the protein of
interest. After infection for 72 h at 27C with the reconbi nant virus, the
SF21 cell cultures are harvested by centrifugation and the cell pellets are
stored at -80C. Purification: 10 The cell pellets are resuspended in lysis
buffer (buffer A [50 nmM HEPES, pH 7.5, ™80 nM NaCl, 10% gl ycerol, 1 nmM
TECP]; + cocktail of protease inhibitors, Roche D agnostics, w thout EDTA,

r ef 1873580)tals(§tnhefném>ha@pWmﬁﬁtrpceme]éicmommﬁl@dl%nwgrrdi@;eﬁeo%ﬂ@ﬁa tHEh | yzed

mechani cal | y;: US) . " : f & LAy o8, the
l ysi s super%de'l a%@?%h?%ﬁg? e.#c#/gfg %PE;%Q?‘E %xa&%ﬁ—oﬁr}cﬁﬂi@fﬁgﬂﬁfng{g gibﬁe)'gi n

(H s-Trap 6 Hfpwiddzireviive ¢&h° ldéalketglg@aﬂé@)l\l,NAdinmthmﬂnEngda;/]\jmld 266wwhlioks of
buffer A the suspension is l into a colum, an e protei re
eluted with V&atgﬁag @htt-Hih tﬁIPgéré-B4(1$pﬂ'9+ OEQ%C%T?%T@& feﬁhe%ﬁ)&ﬁr ttions
cont ai ni tei Li ] r f i h tic
el ysi o SRR Pyl Sty e B B o e o ke

cut - of f) andhamaetigitsaftdicnaexas diows: chr omat ogr aphy col uim ( Super dexTM
200 , CGE HealthCare) equilibrated in buffer A After enzymatic cl eavage of

the histidi teh fgd i3 I_MA§hHNni ckel chel ate
chr omat ogr ap 93%8?%%&%?5@{!\2 L?'('rb{aifoS %I%ﬁéo{éb%%@ﬁ%%R(@fWH%gl t hCar e)

equilibrated_in buffer A The fractions eluted wth a gradient of buffer B
and cont aj nirRjeRtiRN W@tTé'i(H“'&Fprﬁaérest after electrophoresis (SDS PAGE) are
finally conbined and conserved at -80C. 135 incubated for 1 h at anbient
t enper at ur e Mifl#+er24%%e addition of 2 nM ATP, 2 nmM MyCl12, and 4 nM Na3VO4.
After the reaction has been stopped with 5 nM of EDTA, the reaction m xture

is inj e?{}ed @%@ﬁ%ié #.Prep desalifying colum (GE Heal t hCare)
preequi I'T br iffer A+ 4 nM Na3VQ4, and the 5 fractions containing
the protein of interest (SDS PACE ana is) ar onbi ned and. stored at
L50c The. aaGiaMesROBRIsBha Lo roaty DU Al 1 TR NaaeR T onet ry
(LG M5) and ' | 4 piolB8ESnA-ashed A Test A HTRF MET
assay in QGy%IIJIPﬁE%*IﬂEF’@Wﬁ’jab]lpyna% r(}oncentrati on of 5 nMis incubated
ina final volu of 50 pi. of e ic.reaction in th sence. of the
test nol ecuPé (?&hed\‘%ﬂ%ﬁhe&fﬁéﬁﬁw@?@%-ma L@([Sqrp@ﬁf— 6%58 (iﬁ@z?b pM 3%
DMBO final g0 hpn 4t MPRRidY-6amiRE! carftbe FeHTin ¢hdd1%
Tween 20. Tﬁyﬁg&r{aﬁygﬂ% ?tﬁﬁ%@g[ﬂé’%%?h the substrate S(l)FI)rLéyihon to obtain
final cofhceflicatingmayof 1 ,ug/ ml
0.523 cm® of 2-methylbutylamine is added to a solution of 400 mg of 2-bromo-
1,3-benzothiazol-6-yl thiocyanate in 7 cm® of tetrahydrofuran. After 2 h at
20°C, the suspension is concentrated to dryness under vacuum. The reaction
residue is taken up in 18 cm® of ethanol and 8 mg of potassium dihydrogen
20 phosphate in 1.8cm® of water and 684 mg of DL-dithiothreitol are added
thereto. The mixture is heated at 80°C for 2 h and then 170 mg of 3-chloro-N-
(2-methoxyethyl)[1,2,4]triazolo[4,3-b]pyridazin-6-amine (24b) are added and
the reaction is heated for a further 18 h, and then the reaction medium is
concentrated to dryness under vacuum. The residue is chromatographed by
25  solid deposit on Biotage Quad Si25 (KP-SIL, 60 A; 32-63 ym) elution being
carried out with a dichloromethane/(dichloromethane:38-
/methanol:17/aqueous ammonia:2) gradient of 95/5 to 92/8. 116 mg of N-(2-
methoxyethyl)-3-({2-[(2-methylbutyl)amino]-1,3-benzothiazol-6-yl}sulphanyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-amine are thus obtained in the form of a pale



15 poly-(GAT), 10 pM ATP and 5 mM MgCl2. After incubation for 10 m n at

anbi ent tenperature, the reaction is stopped with a 30 ,ul mx so as to
obtain a final solution of 50 mM Hepes pH 7.5, 500 nM pot assi um fl uori de,
0.1% BSA and 133 mM EDTA in the presence of 80 ng of streptavidin 61SAXLB
Cs-Bio Int. and 18 ng of anti-phosphotyrosi ne Mab PT66- Eur opi um Crypt ate
20 per well. After incubation for 2 hours at anbient tenperature, the
reading is taken at 2 wavel engths, 620 rAdfand 665 nm on a reader for the
TRACE/ HTRF techni que and the %i nhi bition is calculated fromthe 665/620
ratios.  Theeliewsppyaeppharha@ciaristics rf whichsare astfgliowsie products of fornul a
(1) in 25exanples in the experinental section are such that 1C50 is |ess

than 500 nM MEIGING PAINT Cstichs at 683C{Kaflerlflck)M  B) Test B: I nhibition of
t he aut ophosphoryl ati on of MET; ELI SA techni que (pppY1230, 1234, 1235)

o1yl ysi ne) - WP SEBE TR HCalas o kBhides SR VABRRS BRLSE: SUB%, s 2 14

136 L-glutanm ne. Leave to adhere for 24 hours in an incubator. The cells
are treated Mt adgd4ar Ve <&6ding with the products at 6 concentrations in

ambunt oS DSOS et ERTM 11405 B2 SEMSPT SBR[l VB S Hange |
from 10 M t@ g3Qq, s%ww aam)mar@ﬁmﬂ qf42?(mn1 let)lﬁ%ﬂl}ﬁq H)igyeLaRg at e

1/50 dilutions in culturée medi umand en renova added directly
to the cell s(n(l padiglly ynaskedab H)a{’naé (af3 H) 608(ct, =8B Hxg 1 )7t$ié(d=.nlﬂ=10'3 the

e P 2t ISORIE R AR BR, ST Y 0

i ncubate .at Yg qug%(grag@eaj—ggﬁzs'l byffer: 10 mMIris HC, pH7.4, 100 nM
NaCl, 1 nM EDTA GTA, 1% Triton X-100, 10% gl ycerol, 0.1% SDS, 0.5%

deoxyehoat gy 20 A DaEud TSN, 0l RASE.A0 co0KLabngloa i the e

pol ypropyl ernelighvingevapnd the ELI SA is perforned imediately, or the plate is
frozen at -80C b) Phosphol\/ET ELI SA Bi oSour ce Kit KH00281 Into each well

or 3051 ot 4 Jufurdfie &b Boatrmls brdie Inthe i B a0t Sy~ ©

20agi t at i on @foATdI BRAtint ERPedREtibhds cBoReetot(he°@einkdthdn Ui 3rem wittbrt4ly pl  of
kit washing buffer. Incubate W|th 100 pl of anti-phospho MET anti body for 1
hour at anbirdtstiet @(ﬁ@era&id@gie g of 2-amino-1,3-benzothiazol-6-yl thiocyanate

15  (commercial} are then added portionwise at 0°C. The reaction is stirred for 3 h
at 20°C and then centrated to dryness under vacuum. The residue is taken up
in ethyl acetate and then washed with a saturated solution of sodium
bicarbonate. The organic phase is dried over magnesium sulphate and then
concentrated to dryness under vacuum. 5.05 g of 2-bromo-1,3-benzothiazol-

20  6-yl thiocyanate are thus obtained in the form of a golden yellow powder, the

characteristics of which are as follows:

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:
MH+ =271, 273+, MH- = 481, 483-.

Example 58:

25  N-{6-[(6-Ethoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl}-1,3-benzothiazol-
2-yI}-3-methoxypropanamide

a) The N-{6-[(6-ethoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-



Rinse the wells 4 tines with 400 pl of kit washing buffer. Incubate with
100 pl of anti-rabbit HRP anti body for 30 m nutes at anbient tenperature
(except for 25the wells of chronpbgen alone). 137 Stop the reaction with
100 pl of stop solution. Read without delay at 450 nM 0.1 second on Wl l ac
Victor plate reader. C) Test C. Measurenent of cell proliferation by
14C-thym dine pul se The cells are seeded into Cytostar 96-well plates in
180 pl for 4 hours at 37C 5 and 5% CO2: 1HCT116 cells at a rate of 2500
cells per well in DVEM nedium + 10% foetal calf serum+ 1% Lh@ anm ne and
VKNS ol | 5 Rnapiiaea ) Psmoieay PORRERTHER IS nORANFPRSSH nthe TOMIRG! o
cal f serum +,,1% L-gl utam ne. After these 4 hours of incubation, the
products are a ded in 10 pl as a 20-fold concentrated solution according to
the dilution method 10 nentioned for the ELI SA._The Product g 8 tested at
10 concent r af MhsT patagaiiMm eyeragesPhesrile iPt2oc®. 87 Witeli 3 BRI nent

of 3. Afterp%_%h[&%ftpp all'_%z qhéleéfiqﬁ éogBhanedl%Gh}hI&Yl”bfj'ﬂ% QE%@ PLy Ml to

obtain 0.1 per we e I ncorporation is asur on a
M cr o- Betsa maettioxgpidpanbiliaminup)3- bénmthmOhﬁwﬂ strodcyamate End®6nt

TECAN stat i é%sédnéh@ﬁ‘q?am&é BuelARedShiTen THpseeion & Featedh gt gos é"a%?s of
formula (1) &5 firame n'?}o’ff}ﬁgg%‘lfpﬁ&hll?ﬁ?&%aéthéﬁm %tr?éz%low@hb}?gﬁ&aﬂiﬂéo is

| ess than 10 mcroMa in pa icular |ess than m cr oM e results
obt ai ned foraremﬂqaadoamttm chararq)heatedrfm ae‘uﬁwﬁfi heﬂihalrea@twtn oedime gi ven

in the table har mac results as fol t he
sign + corré§8%ﬁ'§§v?80rag§£g? ﬁﬁ’r’l’e%d’nr‘?lﬁréﬁ@qq\ﬁeprﬁsaw rerSch{? ES@(?@ | ess
than 10QonMuyp in 20 tAP dfethamk®l dnBS B hiof s6AGESER rrd@ai@é@démaﬁdﬁﬁé nM

and the sign ++ 25 corresponds to |ess than 100 n for test C, the sign +

cor r esponds Mibxturesds tihen 1wowghsr da seftix Her s1gh. +Ehe ofeastipBndeedism dss t han
1 mcroM c%pllcgnﬁgteﬁhaﬁ&@(:%aﬂ%g aﬂrersgnfrlél. t'ﬁTe Fé(s"f‘cmg §s EHFgﬂﬁétob?agﬁhé% by

solid deposit on Biotage Quad 12/25 (KP-SIL, 60 A; 32-63 um), elution being
carried out with a gradient of 100% dichloromethane to 97/3
15 dichloromethane/methanol. 268 mg of N-{6-[(6-ethoxy[1,2 4]triazolo}4,3-
blpyridazin-3-yl)sulphanyl]-1,3-benzothiazol-2-yl}-3-methoxypropanamide are
thus obtained in the form of a white powder, the characteristics of which are

as follows:
MELTING POINT: 202°C (Kéfler block)
20 MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 431+; MH- = 429-

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 1.27 (t, J=7.1 Hz, 3 H)

2.73 (t, J=6.1 Hz, 2 H) 3.24 (s, 3 H) 3.65 (t, J=6.1 Hz, 2 H) 4.27 (q, J=7.1 Hz,

2 H) 7.07 (d, J=9.8 Hz, 1 H) 7.52 (dd, J=8.6, 2.0 Hz, 1 H) 7.70 (d, J=8.6 Hz, 1
25 H)8.19 (d, J=2.0 Hz, 1 H) 8.28 (d, J=9.8 Hz, 1 H) 12.41 (broad m, 1 H).

b) The 2-[(3-methoxypropanoyl)amino]-1,3-benzothiazol-6-yl thiocyanate
can be prepared in a manner similar to the method described in Example 18b,
but using 2.1 g of commercial 2-amino-6-thiocyanatobenzothiazole and

1.2 cm® of 3-methoxypropionic acid chloride in 10 cm® of pyridine and 10cm®



test Btest C1 ++ ++ ++ 2 ++ + ++ 3 ++ ++ ++ 4 ++ ++ ++ 5

10

15

20

25

123
of dichloromethane, after reaction for 2.5 h, at 20°C. 2.25 g of 2-[(3-

methoxypropanoyl)amino]-1,3-benzothiazol-6-yl  thiocyanate are  thus

obtained in the form of an orange solid, the characteristics of which are as

follows:

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:
Retention time Tr (min) = 0.77;

MH+ = 294+; [M-H]- =292-.

Example 59:

1-Cyclopropyl-3-{6-[(6-ethoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-

1,3-benzothiazol-2-yllurea

a) The 1-cyclopropyl-3-{6-[(6-ethoxy[1,2 4]triazolo[4,3-b]pyridazin-3-
yl)sulphanyl}-1,3-benzothiazol-2-yljurea can be prepared according to the
method described in Example 9c¢, but using 71 mg of phenyl {6-[(6-
ethoxy[1,2,4Mtriazolo[4,3-b]pyridazin-3-yl)sulphanyl}-1,3-benzothiazol-2-

ylicarbamate in 5 cm® of THF with 0.063 cm® of triethylamine and 0.021 cm?®
of cyclopropylamine, after 4.5 h at 60°C. The reaction residue is
chromatographed by solid deposit on Biotage Quad 12/25 (KP-SIL, 60A; 32-
63 um), elution being carried out with a dichloromethane/methanol gradient of
99/1 to 96/4. 54 mg of 1-cyclopropyl-3-{6-[(6-ethoxy[1,2 4]triazolo[4,3-b]-
pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-2-yl}urea are thus obtained in the

form of a white powder, the characteristics of which are as follows:
MELTING POINT: 214°C (Kéfler block)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 428+; MH-~ = 426-

'H NMR SPECTRUM (400 MHz, d6-DMSQ) & ppm: 0.48 (m, 2 H) 0.67 (m, 2
H) 1.29 (t, J=7.0 Hz, 3H) 2.61 (m, 1 H) 4.29 (q, J=7.0 Hz, 2 H) 6.95 (broad m,
1 H)7.06 (d, J=9.8 Hz, 1 H) 7.46 (dd, J=8.6, 2.0 Hz, 1 H) 7.57 (d, J=8.6 Hz, 1
H) 8.12 (d, J=2.0 Hz, 1 H) 8.27 (d, J=9.8 Hz, 1 H) 10.62 (broad m, 1 H).
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b) The phenyl {6-[(6-ethoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyi}-
1,3-benzothiazol-2-yllcarbamate can be prepared in a manner similar o the
method described in Example 9d, but with pyridine as base and solvent, using
294 mg of 6-[(6-ethoxy[1,2,4]triazolo]4,3-b]pyridazin-3-yl}sulphanyf]-1,3-
benzothiazol-2-amine and 0.42 cm® of phenyl chlorocarbonate in 10 cm® of
pyridine after 5h of contact at 20°C. 202mg of phenyl {6-[(6-
ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-2-yl}-

carbamate are thus obtained in the form of a white powder, the characteristics

of which are as follows:

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 465+; MH- = 463-.
Example 60:
N-(6-{[6-(4-Fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-

benzothiazol-2-yl)cyclopropanecarboxamide

a) The N-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-bipyridazin-3-yl]sulph-
anyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide can be prepared in a
manner similar to the method described in Example 18b, but using 591 mg of
6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-blpyridazin-3-yljsulphanyl}-1,3-benzo-

thiazol-2-amine in 3 cm® of pyridine with 0.46 cm® of cyclopropanecarboxylic
acid chioride. After reaction for 5 h at 20°C, water is added and the precipitate
is spin-filter-dried, and washed with water and with ether. After
chromatography of the precipitate on silica, 201 mg of N-(6-{[6-(4-
fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yljsuiphanyl}-1,3-benzothiazol-2-
ylcyclopropanecarboxamide are obtained in the form of a white powder, the

characteristics of which are as follows:
MELTING POINT: >255°C (Bichi B-545)
MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:

MH+ = 463+; MH- = 461-
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"H NMR SPECTRUM (400 MHz, d6-DMSO0) & ppm: 0.92 - 0.98 (m, 4 H) 1.98
(m, 1 H) 7.40 (t, J=8.8 Hz, 2 H) 7.57 (dd, J=8.6, 2.0 Hz, 1 H) 7.71 (d, J=8.6
Hz, 1 H)8.03 (d, J=9.8 Hz, 1 H) 8.10 (dd, J=8.8, 5.4 Hz, 2 H) 8.21 (d, J=2.0
Hz, 1 H) 8.51 (d, J=9.8 Hz, 1 H) 12.67 (broad m, 1 H).

Example 61:

N-(6-{[6-(4-Fluorophenyl)-7,8-dihydro[1,2 4]triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide

a) The N-(6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2,4}triazolo[4,3-b]pyridazin-
3-yllsuiphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide  can be
prepared in a manner similar to the method described in Example 44, but
using 162 mg of N-(6-{[6-(4-fluorophenyl)[1,2,4}triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide in 5 cm®  of
acetic acid and 690 mg of zinc, at 50°C for 24 h. 143 mg of N-(6-{[6-(4-
fluorophenyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyi}-1, 3~

benzothiazol-2-yl)cyclopropanecarboxamide are thus obtained in the form of

a white solid, the characteristics of which are as follows:
MELTING POINT: 185°C (Kdfler block)

MASS SPECTRUM: LC/MS electrospray on WATERS UPLC - SQD:
MH+ = 465+; MH- = 463-

"H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm: 0.96 (m, 4 H) 2.00 (m, 1
H) 3.19 (s, 4 H) 7.33 (t, J=8.9 Hz, 2 H) 7.57 (dd, J=8.6, 2.0 Hz, 1 H) 7.73 (d,
J=8.6 Hz, 1 H) 7.94 (dd, J=8.9, 5.5 Hz, 2 H) 8.19 (d, J=2.0 Hz, 1 H) 12.69
{broad m, 1 H).

Example 62:
3-[(2-Amino-1,3-benzothiazol-6-yl)sulphanyl]-N-cyclohexyl 1,2,4]triazolo[4,3-

blpyridazin-6-amine

a) The 3-[(2-amino-1,3-benzothiazol-6-yl)sulphanyl]-N-cyclohexyl[1,2,4]-
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triazolo[4,3-b]pyridazin-6-amine can be prepared according to the method
described in Example 17a, but using 500mg of 2-amino-1,3-benzothiazol-6-yl
thiocyanate (commercial), 10 cm® of degassed ethanol, 12 mg of potassium
dihydrogen phosphate in 1 cm® of water, 1.12 g of DL-dithiothreitol and
607mg of  3-chloro-N-cyclohexyl[1,2,4]triazolo[4,3-b]pyridazin-6-amine.
768 mg of 3-[(2-amino-1,3-benzothiazol-6-yl)sulphanyl}-N-cyclohexyl[1,2,4]-
triazolo[4,3-b]pyridazin-6-amine are thus obtained in the form of a white

powder, the characteristics of which are as foliows:
MELTING POINT: 215°C (Kdfler block)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 398+ ; [M+2H+CH;CN]+ = 220; MH- = 396-

H NMR SPECTRUM (400 MHz, d6-DMS0) & ppm : 1.06 - 1.34 (m, 5 H) 1.58
(m, 1 H) 1.66 (m, 2 H) 1.81 (m 2 H) 3.44 (m, 1 H) 6.83 (d, j=9.8 Hz, 1 H) 7.29
-7.40 (m, 3 H)7.84 (d, j=1.7 Hz, 1 H) 7.92 (d, j=9.8 Hz, 1 H) 8.53 (broad m, 2
H)

b) The 3-chloro-N-cyclohexyl[1,2 4]triazolo[4,3-b]pyridazin-6-amine can
be prepared according to the method described in Example 16b, but using 5 g
of 3,6-dichloro[1,2 4]triazolof4,3-b]pyridazine, 50 ¢m’® of N,N-
dimethylformamide, 3.4 cm®  of cyclohexylamine and 11.22 cm® of
triethylamine, after reaction at 20°C for 20 h and at 50°C for 4 h, and then
precipitation of the product by adding water. 445 g of 3-chloro-N-
cyclohexyl[1,2,4]triazolo[4,3-b]pyridazin-6-amine are thus obtained, by
precipitation from water, in the form of a yellowy-white powder, the

characteristics of which are as follows:

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 252+ ; MH- = 250-

H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm : 1.13 - 1.43 (m, 5 H) 1.60
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(m, 1 H) 1.73 (m, 2 H) 1.99 (m, 2 H) 3.66 (m, 1 H) 6.86 (d, J=9.9 Hz, 1 H)
7.42 (d, J=7.1 Hz, 1 H) 7.91 (d, J=9.9 Hz, 1 H)

Example 63;

6-{[6-(Cyclohexyloxy)[1,2,4]triazolo[4,3-b]pyridazin-3-yllsulphanyl}-1,3-

benzothiazol-2-amine

a) The 6-{[6-(cyclohexyloxy)[1,2,4]triazolo]4,3-b]pyridazin-3-yl]sulphanyl}-
1,3-benzothiazol-2-amine can be prepared according to the method described
in Example 17a, but using 149 mg of 2-amino-1,3-benzothiazol-6-yl
thiocyanate {commerciai), 20 cm® of degassed ethanol, 4 mg of potassium
dihydrogen phosphate in 0.2 cm® of water, 333 mg of DL-dithiothreitol and
182 mg of 3-chloro-6-(cyclohexyloxy)[1,2,4]triazolo[4,3-b]pyridazine. 130 mg
of 6-{[6-(cyclohexyloxy)[1,2,4]triazolo[4,3-b]pyridazin-3-yljsulphanyl}-1,3-
benzothiazol-2-amine are obtained in the form of a yellowish powder, the

characteristics of which are as follows:

MELTING POINT: >260°C (Kofler block)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ m/z = 399+ ; MH- = 397-

TH NMR SPECTRUM (400 MHz, d6-DMS0) & ppm : 1.18 - 1.47 (m, 5 H) 1.54
(m, 1 H) 1.67 (m, 2 H) 1.88 (m, 2 H) 4.76 (m, 1 H) 7.01 (d, J=9.8 Hz, 1 H)
7.23-7.32 (m, 2H) 7.60 (broad s, 2 H) 7.81 (broad s, 1 H) 8.25 (d, j=9.8 Hz, 1
H)

b) The 3-chloro-6-(cyclohexyloxy)[1,2,4]triazolo[4,3-b]pyridazine can be

prepared in the following way:

106 mg of sodium hydride at 60% in oil are added to a solution of 530 mg of
cyclohexanol in 5 cm® of tetrahydrofuran at 0°C under argon. After stirring for
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15 min, 500 mg of 3,6-dichlorof1,2 4]triazolo[4,3-b]pyridazine (commercial)
are added. The brown suspension is stirred, allowing the temperature to
return gradually to 20°C for 24 h. The reaction medium is poured into water
and the mixture is extracted with ethyl acetate. After concentration to dryness
under vacuum, a brown powder is obtained, which is washed with ether. The
filtrate is concentrated to dryness and the oily yellow residue is
chromatographed on Biotage Quad 12/25 (KP-SIL, 60 A; 32-63 ym), elution
being carried out with a gradient of 100% dichioromethane to 95:5
dichloromethane/methanol. 184 mg of 3-chloro-6-(cyclohexyloxy)[1,2,4]-
triazolo[4,3-bjpyridazine are thus obtained in the form of a white powder, the

characteristics of which are as follows:

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 253+

' NMR SPECTRUM (400 MHz, d6-DMSO) 5 ppm : 0.84 - 1.01 (m, 4 H) 1.98
(m, 1 H) 7.43 (tdd, J=8.5, 2.6, 1.0 Hz, 1 H) 7.51 - 7.65 (m, 2 H) 7.70 (d, J=8.5
Hz, 1 H) 7.77 (ddd, J=10.4, 2.6, 1.7 Hz, 1 H) 7.88 (ddd, J=7.8, 1.7, 1.0 Hz, 1
H) 8.05 (d, J=9.8 Hz, 1 H) 8.22 (broad d, J=2.0 Hz, 1 H) 8.54 (d, J=9.8 Hz, 1
H) 12.68 (broad m, 1 H) |

Example 64:

1-(6-{[6-(3-Fluorophenyl){1,2 4triazolo[4,3-b]pyridazin-3-yi]sulphanyl}-1,3-
benzothiazol-2-y1)-3-[2-(morpholin-4-yi)ethyllurea

The 1-(6-{[6-(3-fluorophenyl)[1,2,4}triazolo[4,3-b]pyridazin-3-yllsulphanyi}-1,3-
benzothiazol-2-yl)-3-[2-(morpholin-4-yl)ethyllurea can be prepared according
to the method described in Example 16a, but using 670 mg of 3-chloro-6-(3-
fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazine, 13.4 cm?® of degassed ethanol,
127 mg of sodium borohydride and 1.14 g of 1-[2-(morpholin-4-yl)ethyl]-3-(6-
sulphanyl-1,3-benzothiazol-2-yljurea. 135 mg of 1-(6-{[6-(3-fluorophenyl}-
[1,2 4]triazolo[4,3-b]pyridazin-3-yllsulphanyi}-1,3-benzothiazol-2-yl}-3-[2-

(morpholin-4-yl)ethyllurea are thus obtained in the form of a beige powder,
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the characteristics of which are as follows:

MELTING POINT: 251°C (Biichi B-545)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ =551+ ; MH- = 540-

"H NMR SPECTRUM (300 MHz, d6-DMSO) § ppm : 2.37 - 2.45 (m, 6 H) 3.23
- 3.29 (m, partially masked, 2 H) 3.59 (m, 4 H) 6.79 (broad m, 1 H) 7.44 (m, 1
H) 7.51 (dd, J=8.5, 2.0 Hz, 1 H) 7.56 - 7.66 (m, 2H) 7.79 (dm, J=10.4 Hz, 1
H) 7.89 (dm, J=8.0 Hz, 1 H) 8.05 (d, J=9.9 Hz, 1 H) 8.16 (d, J=2.0 Hz, 1 H)
8.53 (d, J=9.9 Hz, 1 H) 10.96 (broad m, 1 H)

Example 65:
N-(6-{[6-(3-Fluoropheny!)[1,2 4]triazolof4,3-b]pyridazin-3-yljsulphanyl}-1,3-

benzothiazol-2-yl)acetamide

The N-(6-{[6-(3-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yllsulphanyl}-1,3-
benzothiazol-2-yl)acetamide can be prepared according to the method
described in Example 18b, but wusing 100mg of 6-{[6-(3-
fluorophenyl)[1,2,4ltriazolo[4,3-b]pyridazin-3-yi]sulphanyl}-1,3-benzothiazol-2-
amine in 5 cm® of pyridine and 0.318 cm® of acetic anhydride at 50°C for 4 h.
54 mg of N-(6-{[6-(3-flucrophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yi]sulph-
anyl}-1,3-benzothiazol-2-yl)acetamide are thus obtained in the form of a white

powder, the characteristics of which are as follows:

MELTING POINT > 255°C (Bichi B-545)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 437+ ; MH- = 435-

'H NMR SPECTRUM (300 MHz, d6-DMSO) & ppm : 2.18 (s, 3 H) 7.43 (m, 1
H) 7.52 - 7.65 (m, 2 H) 7.70 (d, J=8.5 Hz, 1 H) 7.77 (ddd, J=10.3, 2.7, 1.6 Hz,
1 H) 7.88 (m, 1 H) 8.05 (d, J=9.8, Hz, 1 H) 8.23 (broad d, J=2.0 Hz, 1 H) 8.54
(d, J=9.8 Hz, 1 H) 12.38 (broad m, 1 H)
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Example 66:

N-(6-{[6-(4-Fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3~
benzothiazol-2-yl)-2-methylpropanamide

a) The N-(6-{[6-(4-fluorophenyl)[1,2 4}triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}-1,3-benzothiazol-2-yl)-2-methylpropanamide can be prepared in
a manner similar to the method described in Example 18b, but using 560 mg
of 6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyi}-1,3-
benzothiazol-2-amine and 0.212 cm® of 2-methylpropanoyl chloride in 3 cm?®
of pyridine after 24 h at 20°C. Next, water is added and the mixture is stirred
for 6 min, then the precipitate is spin-filter-dried, washed with water and dried
under vacuum. After purification on silica, 305mg of N-(6-{[6-(4-
fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-
yl)-2-methylpropanamide are thus obtained in the form of a pale yeliow solid,

the characteristics of which are as follows:
MELTING POINT > 255°C (Biichi B-545)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ =465 ; MH- = 463-

'H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm : 1.14 (d, J=6.8 Hz, 6 H)
2.77 (m, 1 H) 7.40 (t, J=9.0 Hz, 2 H) 7.57 (dd, J=8.6, 2.0, Hz, 1 H) 7.71 (d,
J=8.6, Hz, 1 H) 8.03 (d, J=9.8 Hz, 1 H) 8.10 (dd, J=9.0, 5.4 Hz, 2 H) 8.23 (d,
J=2.0 Hz, 1 H) 8.52 (d, J=0.8 Hz, 1 H) 12.24 (broad s, 1 H)

Example 67:
N-(6-{[6-(3-Fluorophenyi)[1,2,4]triazolo{4,3-b}pyridazin-3-yl]sulphanyl}-1,3-

benzothiazol-2-yl)cyclopropanecarboxamide

a) The N-(6-{[6-(3-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-
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yllsulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide can be
prepared in a manner similar to the method described in Example 18b, but
using 100mg of 6-{[6-(3-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-
ylJsulphanyl}-1,3-benzothiazol-2-amine in 1 cm?® of pyridine with 0.028 em® of
cyclopropanecarboxylic acid chloride. After reaction for 3 h at 20°C, water is
added and the precipitate is spin-filter-dried, and washed with water and with
ether. After chromatography of the precipitate on a Biotage silica cartridge,
51 mg of N-(6-{[6-(3-fluoraphenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-
yi]sulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide are obtained in

the form of a white powder, the characteristics of which are as follows:

- MELTING POINT: >255°C (Buchi B-545)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 463+ ; MH- = 461-

'H NMR SPECTRUM (300 MHz, d6-DMSO) & ppm : 0.84 - 1.01 (m, 4 H) 1.98
(m, 1 H) 7.43 (tdd, J=8.5,2.6, 1.0 Hz, 1 H) 7.51 - 7.65 (m, 2 H) 7.70 (d, J=8.5
Hz, 1 H) 7.77 (ddd, J=10.4, 2.6, 1.7 Hz, 1 H) 7.88 (ddd, J=7.8, 1.7, 1.0 Hz, 1
H) 8.05 (d, J=9.8 Hz, 1 H) 8.22 (broad d, J=2.0 Hz, 1 H) 8.54 (d, J=9.8 Hz, 1
H) 12.68 (broad m, 1 H)

Example 68.

6-{[6-(4-Fluorophenyl)-7,8-dihydro{1,2,4]triazolo[4,3-b]pyridazin-3-
yl]sulphanyl}-N-(2-methylbutyl)-1,3-benzothiazol-2-amine

a) The 6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-3-
yllsulphanyl}-N-(2-methylbutyl)-1,3-benzothiazol-2-amine can be prepared in
the foliowing way:

0.366 cm® of 2-methylbutylamine is added to a solution of 280 mg of 2-bromo-

1,3-benzothiazol-6-yl thiocyanate in 7 cm® of tetrahydrofuran. The reaction

medium is stirred for 2 h at 20°C, and then the suspension is concentrated to
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dryness under vacuum. This yellowy-beige resinous residue is taken up in
6 cm® of EtOH. The yellow suspension is degassed with argon for 10 min at
20°C and then 5 mg of potassium dihydrogen phosphate in 0.6 cm® of water
are added, followed by 467 mg of DL-dithiothreitol. The reaction medium is
brought to reflux for 2 h and then 269 mg of chiorinated derivative are added.
After refluxing for 18 h, the mixture is concentrated to dryness under vacuum.
The resinous residue is purified by dry deposit on Biotage Quad 25M (KP-SIL,
60 A; 32-63 um), elution being carried out with a gradient of 95:5 to 50:50 of
dichloromethane/(dichloromethane:38/methanol.17/aqueous ammonia:2).
The pale yeliow powder obtained is made into a paste in MeOH and the solid
is spin-filter-dried and washed with methanol. 58 mg of 6-{[6~(4-fluorophenyl)-
7,8-dihydro[1,2,4]triazolo[4,3-blpyridazin-3-yl]sulphanyl}-N-(2-methyibutyl)-

1,3-benzothiazol-2-amine are thus obtained in the form of a beige powder, the

characteristics of which are as follows:

MELTING POINT Mp= 220°C (Kofter block)

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 467+ ; [M+2H]2+ = 234+; MH- = 465-

"H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm : 0.83 - 0.92 (m, 5 H) 1.15
(m, 1 H)1.43 (m, 1 H) 1.68 (m, 1 H) 3.16 (s, 4 H) 3.1 (m, 1 H) 3.27 (m,
partially masked, 2 H) 7.29 - 7.42 (m, 4 H) 7.91 - 7.99 (m, 3 H) 8.17 (broad t,
J=6.2 Hz, 1 H)

b) The 3-chloro-6-(4-fluorophenyl)-7,8-dihydro[1,2 4}triazolo[4,3-

blpyridazine can be prepared in the following way:

790 mg of zinc powder are added to a mixture of 300 mg of 3-chloro-6-(4-
fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazine in 10 cm?® of glacial acetic acid at
20°C. After stirring for 1 h, the suspension is filtered and the filtrate is

concentrated to dryness under vacuum. The oily residue is purified by dry
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deposit on Biotage Quad 12M (KP-SIL, 60 A; 32-63 ym), elution being carried
out with a 95:5 mixture of dichloromethane/methanol. 263 mg of 3-chioro-6-
(4-fluorophenyl)-7,8-dinydro[1,2 4ltriazolo[4,3-b]pyridazine are thus obtained
in the form of a yellowy-brown powder, the characteristics of which are as

follows:

MASS SPECTRUM: LC/MS Electrospray on WATERS UPLC - SQD:
MH+ = 251+

'"H NMR SPECTRUM (400 MHz, d6-DMSO) & ppm : 3.15 - 3.27 (m, 4 H) 7.39
(t, J=8.8 Hz, 2 H) 8.04 (dd, J=9.0, 5.4 Hz, 2 H)

Example 69: Pharmaceutical composition

Tablets corresponding to the following formula were prepared:
Productof Example 1., 029
Excipient for a finished tablet weighing.......... 19

(excipient details: lactose, talc, starch, magnesium stearate).
Example 70: Pharmaceutical composition

Tablets corresponding to the following formula were prepared:
Productof Example 4 ... 029
Excipient for a finished tablet weighing........... 19
(excipient details: lactose, talc, starch, magnesium stearate).

Examples 1 and 4 are taken as examples of a pharmaceutical preparation, it
being possible for this preparation to be carried out, if desired, with other

products in the examples in the present invention.

Pharmacological section:

Experimental protocols
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1Y Expression and purification of MET . cytoplasmic domain

Expression in baculovirus:

The His-Tev-MET (956-1390) recombinant DNA in pFastBac (Invitrogen) is
transfected into insect cells, and after several viral amplification steps, the

final baculovirus stock is tested for the expression of the protein of interest.

After infection for 72 h at 27°C with the recombinant virus, the SF21 cell

cultures are harvested by centrifugation and the cell pellets are stored at

-80°C.
Purification:

The cell pellets are resuspended in lysis buffer (buffer A [60 mM HEPES,
pH 7.5, 250 mM NaCl, 10% glycerol, 1 mM TECP]; + cocktail of protease
inhibitors, Roche Diagnostics, without EDTA, ref 1873580), stirred at 4°C until

the mixture is homogeneous and then lyzed mechanically using a "Dounce”

type apparatus.

After centrifugation; the lysis supernatant is incubated for 2 h at 4°C with
nickel chelate resin (His-Trap 6 Fast Fiow™, GE HealthCare). After washing
with 20 volumes of buffer A, the suspension is packed into a column, and the
proteins are eluted with a gradient of buffer B (TpA + 290 mM imidazole).

The fractions containing the protein of interest for the purpose of
electrophoretic analysis (SDS PAGE) are combined, concentrated by
ultrafiltration (10kDa cut-off) and injected onto an exclusion chromatography
column (Superdex™ 200 , GE HealthCare) equilibrated in buffer A.

After enzymatic cleavage of the histidine tag, the protein is reinjected onto a
new IMAC nickel chelate chromatography column (His-Trap 6 Fast Flow™,
GE HealthCare) equilibrated in buffer A. The fractions eluted with a gradient
of buffer B and containing the protein of interest after electrophoresis (SDS

PAGE) are finally combined and conserved at —80°C.

For the production of autophosphorylated protein, the previous fractions are



+ ++ 57 ++ + ++ 58 ++ ++ ++ 59 ++ ++ ++ 60 ++ ++ ++ 61

10

15

20

25

30

135

incubated for 1 h at ambient temperature after the addition of 2 mM ATP,
2 mM MgCl,, and 4 mM NazVQ,. After the reaction has been stopped with
5 mM of EDTA, the reaction mixture is injected onto a HiPrep desalifying
column (GE HealthCare) preequilibrated in buffer A + 4 mM NazVO,, and the
fractions containing the protein of interest (SDS PAGE analysis) are
combined and stored at -80°C. The degree of phosphorylation is verified by
mass spectrometry (LC-MS) and by peptide mapping.

l) Tests Aand B

A) Test A: HTRF MET assay in 96-well format

MET at a final concentration of 5 nM is incubated in a final volume of 50 yl of
enzymatic reaction in the presence of the test molecule (for a final
concentration range of from 0.17 nM to 10 M, 3% DMSO final concentration)
in 10 mM MOPS buffer, pH 7.4, 1 mM DTT, 0.01% Tween 20. The reaction is
initiated with the substrate solution to obtain final concentrations of 1 pg/mi
poly-(GAT), 10 uM ATP and 5 mM MgClz. After incubation for 10 min at
ambient temperature, the reaction is stopped with a 30 ¢l mix so as to obtain
a final solution of 50 mM Hepes pH 7.5, 500 mM potassium fluoride, 0.1%
BSA and 133 mM EDTA in the presence of 80 ng of streptavidin 61SAXLB
Cis-Bio Int. and 18 ng of anti-phosphotyrosine Mab PT66-Europium Cryptate
per well. After incubation for 2 hours at ambient temperature, the reading is
taken at 2 wavelengths, 620nm and 665nm, on a reader for the

TRACE/HTRF technique and the % inhibition is calculated from the 665/620

ratios.

The results obtained with this test A for the products of formula (I} in
examples in the experimental section are such that IC50 is less than 500 nM,

and in particular less than 100 nM.

B) Test B: Inhibition of the autophosphorylation of MET; ELISA technique
(pppY1230,1234,1235)

a) Cell lysates: Seed MKN45 cells into 96-well plates (Cell coat BD
polylysing) at 20 000 cells/well in 200 gl in RPMI medium + 10% FCS + 1%
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L-glutamine. Leave to adhere for 24 hours in an incubator.

The cells are treated the day after seeding with the products at

6 concentrations in duplicate for 1 h. At least 3 control wells are treated with

the same final amount of DMSO.

Product dilution: Stock at 10 mM in pure DMSO — range from 10 mM to 30 yM
with an increment of 3 in pure DMSO - intermediate 1/50 dilutions in culture
medium and then removal of 10 ul added directly to thé cells (200 ul): final
range of 10 000 to 30 nM. ‘

At the end of the incubation, carefully remove the supernatant and rinse with
200 ul of PBS. Next, place 100 ul of tysis buffer directly in the wells on ice and
incubate at 4°C for 30 minutes. Lysis buffer: 10 mM Tris HCI, ptH7.4, 100 mM
NaCl, 1 mM EDTA, 1 mM EGTA, 1% Triton X-100, 10% glycerol, 0.1% SDS,
0.5% deoxycholate, 20 mM NaF, 2 mM NazVOy4, 1 mM PMSF and cocktail of

antiproteases.

The 100 ul of lysates are transferred into a V-bottomed polypropylene plate
and the ELISA is performed immediately, or the plate is frozen at —80°C.

b) PhosphoMET ELISA BioSource Kit KHO0281

Into each well of the kit plate, add 70 ul of kit dilution buffer + 30 ul. of cell
lysate or 30 ul of lysis buffer for the bianks. Incubate for 2 h with gentle

agitation at ambient temperature.

Rinse the wells 4 times with 400 ul of kit washing buffer. Incubate with 100 ui
of anti-phospho MET antibody for 1 hour at ambient temperature.

Rinse the wells 4 times with 400 | of kit washing buffer. Incubate with 100 ul
of anti-rabbit HRP antibody for 30 minutes at ambient temperature (except for

the wells of chromogen aione).

Rinse the wells 4 times with 400 pl of kit washing buffer. Introduce 100 ul. of

chromogen and incubate for 30 minutes in the dark at ambient temperature.
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Stop the reaction with 100 u of stop solution. Read without delay at 450 nM,

0.1 second on Wallac Victor plate reader.
C) Test C: Measurement of cell proliferation by MC-thymidine pulse

The cells are seeded into Cytostar 96-well plates in 180 ui for 4 hours at 37°C

5 and 5% COz; HCT116 cells at a rate of 2500 cells per well in DMEM

medium + 10% foetal calf serum + 1% L-glutamine and MKN45 cells at a rate

of 7500 cells per well in RPMI medium + 10% foetal calf serum + 1%

7 L-glutamine. After these 4 hours of incubation, the products are added in
* 10 ul as a 20-fold concentrated solution according to the dilution method
10 mentioned for the ELISA. The products are tested at 10 concentrations in

duplicate from 10 000 nM to 0.3 nM with an increment of 3.

After treatment for 72 h, add 10 ul of "C-thymidine at 10 uCi/ml to obtain
0.1 uCi per well. The "C-thymidine incorporation is measured on a Micro-

Beta machine (Perkin-Elmer) after 24 hours of pulse and 96 h of treatment.

15 Al the steps of the assay are automated on BIOMEK 2000 or TECAN

stations.

The results obtained with this test B for the products of formula (1) as
examples in the experimental section are such that ICsy is less than

10 microM and in particular less than 1 microM.

20 The results obtained for the products as examples in the experimental section

are given in the table of pharmacoiogical results below, as follows:

for test A, the sign + corresponds to less than 500 nM and the sign ++

corresponds to less than 100 nM;

for test B, the sign + corresponds to less than 500 nM and the sign ++

25 corresponds to less than 100 nM;

for test C, the sign + corresponds to less than 10 microM and the sign ++

corresponds to less than 1 microM.



--- - represents a single or double bond; Ra represents a hydrogen atom a
hal ogen atom an al koxy radi cal optionally substituted with a chlorine
atom a hydroxyl radical or a heterocycloal kyl radical, itself optionally
substituted; an 0-cycloal kyl radical; an optionally 10 substituted

het eroaryl radical; an optionally substituted phenyl radical; an NHCGal k or
NHCCOcycl oal k radical; or an NRLR2 radical as defined hereinafter; X
represents S, SO or 502; A represents NH®r S; 15Wrepresents a hydrogen
atom an al kyl radical optionally substituted with al koxy, heterocycl oal kyl
or NR3R4; or the COR radical in which R represents: a cycloal kyl radical
or an al kyl radical optionally substituted with an NR3R4, al koxy, hydroxyl,
phenyl, heteroaryl or heterocycl oal kyl radical, thenselves optionally
substituted; 20- an al koxy radical optionally substituted with NR3R4,

al koxy, hydroxyd with h 6] kyl; an O-phenyl radical or an
0-(CH2),-phéﬁ ’%éiﬁ% I,a q%ﬁ“ﬁﬁiﬁ%ﬁ ei ng optionally substituted and n

representi NgERAmMpN eger frieasflAto 4, 14Pteet B he NRIR2 |tesiCal in which Rl
and R2 are |such that one gf RL and R2 represents a hydrogen atom or an
al kyl radi cahuaMert he ot hdr of Rl and R2| represents a hydrogen atom g
cycl oal kyl [ratical—or—an—gtkyt—radicat—optronatty substipted wthoneg or
more radicalS, which may e 5 identical| or different, |chosen from
hydroxyl, alxoxy, heteroanyt+ heterocycljoal kyl, NR3R4 ane+optionally
substituted phenyl radicalls, or else Rl land R2 form wilth the nitrogeh atom
to which thé@ are attached,*h cyclic radjiddl containing Tfom3 to 10
mepber s and—ppti-onatty—ong—pt—oreothergteroatons clioggm from 6, S, N
and 10 NH,| this radical, |including the possible NH that 1t contains,| being
optional ly [sgibstituted; wjth+R3 and R4, wai ch may be identical or
different, |representing alhydraogen

6 +t ++ ++

7 ++ + ++

8 ++ - +

9 ++ e ++

10 ++ ++ ++

11 ++ -+ 4+

12 ++ ++ ++

13 ++ o+ ++

14 ++ ++ ++

15 ++ ++ ++

16 ++ ++ ++

17 ++ ++ | +

18 +4 + ++

19 ++ ++ ++

20 ++ ++ ++

21 _ ++ + ++

22 ++ + ++

23 ++ ++ +4

24 ++ ++ ++

25 s + ++
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organi ¢ base¥! of said progucts of formulia+(0. 2 - Produyct's of formula (1)
as defi ned pgr—any—ene—oef—the—ether—etatAs—A—whi-ch—r—j 2 e
meani ngs in&#%ated in any ohie of the other*clains, 5Ra represents an lal koxy
radi cal optiiggnal Ty subStTi{Ofed with a chlggine atom a|hydroXyl radical or
a heterocyqgloal kyl radical, itself optidnally substituted:; an 0-cycl gal kyl
radi cal ; an MHCCal k radi calt+ or an NRlaR2a+radi cal; su¢chtthat Rla and R2a
represent gjyrdregen—atom—a—eyeloao—radieal—er—an—atkyl—radieal
optionally stituted mntﬁ*one or nore |[raddicals, which 'ﬁ%y be 10i denti cal
or differenizg choSen TTon| hydroxyl, al KgxXy, heteroaryl| [ETerocycloalkyl,
NR3R4 and aptionally substituted phenyl |[radicals; and Wrepresents a
hydrogen at|éf an al kyl radiical optional|l y+substituted m#th al koxy,
het er ocycl gajkyt—er+—NR3IR4—br—the CORradical +n—whiechR represe“ta 15a
cycl oal kyl ;%HIC8| or an aﬁwyl radi cal cp?fonally substituted with an
NR3R4, al kgxyg, hydroxyl, phgnyl, heterogryl or hererocydgloal Kyl radical,
t hensel ves [optionally substituted: an_altkoxy radical optionally substfituted
with NR3R4, 48 koxy, hydroky+ or with hetietocycl oal kyl ; | a 0- phenyl radi cal
or an O-( CH2:A—phenyt
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54 ++ + ++

55 ++ + 4
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145 a cycl oal kyl radical or an alkyl radical optionally substituted
with an NR3R4, al koxy, hydroxyl, phenyl, heteroaryl or heterocycloal kyl

radi cal, thenselves optionally substituted; - an al koxy radi cal
optionally substituted with NR3R4, al koxy, hydroxyl or 5 with

het erocycl oal kyl ; an O-phenyl radical or an 0-(CH2)n-phenyl radical, wth
phenyl being optionally substituted and n representing an integer from1l to
4; - or the NRIR2 radical, in which Ri4and R2 are such that one of Rl and
R2 representé a hydrogen atom or an al kyl radical and the other of Rl and
R2 represent ﬁJﬂédrogen atom a cycloal kyl radical or an al kyl radical
optionally 10 substituted with NR3R4 or with al koxy, or else RL and R2
form with the Mibtlucget fathauratl): whi ch they are attached, a cyclic radical
containing from3 to 10 nenbers and optionally one or nore other

het eroat ons chosen fromO, S, N and NH, this radical, including the
possible NH that it contains, being optionally substituted; 15 with NR3R4

such that R3 aqd RAXWwhi e ideptical or different, represent a

hydr ogen ato mﬁaﬁal agical, of else R3 and R4 form with the
nitrogen at to/whi ch { ar e ched, a cyclic radical containing from
3 to 10 nenbe nd opt irepa ne ofynore other heteroatons chosen fromO,
S, Nand NH, this Nadical, including the possible NH that it contains,

bei ng 200pti oNal I)/ substituted; the heterocycloal kyl, heteroaryl and phenyl
radi cals and a he cyclic radicals that RL and R2 or R3 and R4 can form
with the nitrogen aR@mto which they are attached, defined above, being
optionally substituted with one or nore radicals chosen from hal ogen atons,
hydr oxyl 4 aliﬁ%‘?{ch NH2, NHal k 25 and N(al k)2 radi cal s and al kyl,

het er ocycl oal kyl', CH2- het er ocycl oal kyl, phenyl, CH2-phenyl, heteroaryl,

CO phenyl and S-heteroaryl radicals, such that, in the latter radicals, the
al kyl , het er ocyclreptdsphts abinge ontduliietbendar yl radi cal s are thensel ves
optionally substituted with one or nore radicals chosen from hal ogen atons

and the radi : n t.al nj f 4
carbon at om%gk%?gﬁﬁ%%ﬁg%@@h}éﬁkﬁ@ZQ @%@Wg% %dr gg@& géc‘(})}?%xlgo o‘% ﬁ)uq%\gy( 1)

bei ng i n anwsubbtifuted patsisblckloriaceator, ankydroryterddicainat di bafeeraycicadpr i c

i soner forns, and al so the ditjon salts with mneral ,and organi c aci ds or
W e ner miradial. oislhoetsaabe subSEMTR: e ey clogi SRl b Bidignany

Pr oduct spof ] ef i i t |2 -

whi ch: ?8pr ggg%ﬁ%k% ge}]%@grﬂrﬁdgﬁl gﬁbgé}%jb;r%ml?{g ?jebpsﬁtlgggﬂt@yﬁy%l?%énhgt om or
el se a hal ogdiClRtM ar NHE®ynloajk | radiial;y osubst iINRitRY athen)l apadiebaed X

represents §, SO gr SO2; 10 A represents NHor S; Wrepresents a hydrogen
atom or the fa%i'cal in which R represents:

X represents S, SO or SOy;
A represents NH or S;

IS W represents a hydrogen atom; an alkyl radical optionally substituted with
alkoxy, heterocycloalkyl or NR3R4; or the COR radical in which R represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with an
NR3R4, alkoxy, hydroxyl, phenyl, heteroaryl or heterocycloalkyl

radical, themselves optionally substituted;

20 - an alkoxy radical optionally substituted with NR3R4, alkoxy, hydroxyt
or with heterocycloalkyl; an O-phenyl radical or an O~(CHy),-phenyl
radical, with phenyl being optionally substituted and n representing an

integer from 1 to 4;



a cycloal kyl radical or an alkyl radical optionally substituted with a
phenyl, heteroaryl, NR3R4 or heterocycloal kyl radical, thenselves
optionally substituted; 15- an al koxy radical optionally substituted with
NR3R4, i.e. an 0-(CH2)n- NR3R4 radical, an 0-phenyl radical or an

0- (CH2) n- phenyl radical, with phenyl optionally substituted and n
representing an integer froml1l to 4; or the NRLR2 radical in which RL and
R2 are such that one of Rl and R2 repre$&ats a hydrogen atom or an al kyl
radi cal and the other of Rl 20 and R2 represents a cycl oal kyl radical or

an al kyl radi cal YPghpdWAIRY radisat intwiiel Ry 8Rd Seatsr syRy hat aa?@él% aRghi ch
may be identi cal I 0 I yl,
het er ocycl oal kyl IQ%\II&%:}E%% %né hﬁ%ﬁgﬁ%&@u@sﬁ?&?%%‘h% aiﬁ (?Pf:\%ﬁgf%{)r el se
Rl and R2 form vﬂnmmhaamewrug@hgumg\ehoawﬂ cr;hcyctleylkalr acmalmrrmd allkylcyclic
radi cal 25 option I ni e,or. nore other chosen from

S S VIO A N M TR A A B e A
bei gy optg onal | v igihitalt 4 ee.ﬁer%M GBI Bt DY RSchlRDL cal

or different, representing rogen atomor a cal
cycl oal kyl r adi cahatermcﬁelbekth%%cﬂr\dad)ptmnaﬂw supsﬁituiml plyersdlhsadlcalat ed

phenyl radical, or el th.the nitro to which
they are attachec?ls% %@c"f‘r?%aég "H{H 't@nﬁan'mg%%n?tgnhq g Or _aﬁ%re
ot her het er oat onwtERASEN o (GO, ra&»caN c@mmﬁp ttoive 3 agl 48! memsochAg the
possible NH that it contain$, being optional substituted; all the

het er ocycl oal kyl ,optienaioang| Ol‘amﬂ)l"‘@lféh@ﬂ he@cﬂm@tams ehasancfroab6yeS.aNdard so t he

0wt o0t hoy. ar AV #  Eafcde il B P00, MY Tl "edtfind o, = O

nore radi cal s cheggipnéihpsulietitatgen at ons, hydroxyl, oxo, al koxy, NH2, NHal Kk,
N(al k)2 radi cals and al kyI cycl oal kyl, CH2- heterocycl oal kyl, CH2- phenyl,

CO- phenyl vﬂtthP ﬁﬁr thﬁ EHe |dﬁﬁﬁ8§ﬂ c}r}b{i‘rrferehp rEE seflilg fahﬁ b?ves the

al kyl, heterocyclo Y and eroaryl radi ¢ are

optionally mt@rtm atkvaamcaina @tkmum ra@dalcal }setehmﬂrraﬂroatmhal glgRyl at ons
15and t he radl cal s: hydroxyl, oxo, nd_al ko>%4 ont ai.ni ng froml to 4
carbon at ongd 'Whamaﬂ’m'oé'ﬁmﬁl(‘aﬁ@tﬁd Qéie effodhd e, GG Nir99%Ri ng in

any of 4he RSS! GhickC BBy ardMABEHEARA! &yclic radical containing from 3 to 10
members and optionaliy one or more other heteroatoms chosen from O, S, N

and NH, this radical, including the possible NH that it contains, being
optionally substituted;

all the heterocycloalkyl, heteroaryl and phenyl radicals defined above and
20 also the cyclic radicals that R1 and R2 or R3 and R4 can form with the
nitrogen atom to which they are attached, being optionally substituted with
one or more radicals chosen from halogen atoms, hydroxyl, oxo, alkoxy, NH,
NHalk and N(alk), radicals and alkyl, cycloalkyl, heterocycloalkyl, CH-
heterocycloalkyl, phenyl, CHz-phenyl, heteroaryl, CO-phenyl and S-heteroaryl
25 radicals, such that, in the latter radicals, the alkyl, heterocycloalkyl, phenyl
and heteroaryl radicals are themselves optionally substituted with one or
more radicals chosen from halogen atoms and the radicals: hydroxyl, oxo,

alkyl and alkoxy containing from 1 to 4 carbon atoms, NHz, NHalk and N(alk),,

said products of formula (l) being in any of the possible racemic, enantiomeric

30 and diastereocisomeric isomer forms, and also the addition salts with mineral



and di astereoi soneric isoner forns, and also the addition salts with

m neral and organic acids or wwth m neral and organi c bases of said
products of 20forrmula (I). 5 - Products of formula (1) as defined in any
one of the other clainms, in which , Ra and X have the val ues defined in any
one of the other clains and: A represents NH or S Wrepresents a

hydr ogen atom or an al kyl radical or the COR radical in which 25R
represents: -an al kyl radical optionallyssubstituted with OCH3 or NR3R4; -a
cycl oal kyl radical; -an al koxy radical optionally substituted with OCH3 or
NR3R4, i.e. amd otg&nif-ddik)or-vatiHIninadil cahd orgaric (basei2pf shiBpbduati obl , an
0- phenyl radical_ or an 0-(CH2),-phenyl radical, wth phenyl being

optional |y si@h8Hialked and n representing an integer from1 to 2; - or the
NR1R2 radical, in which RL and R2 are such that one of Rl 5 and R2
represents a2 hyriiodgets aitfomula (Dyad defidey inraandi arad ofotheasthat kiglms,adivdagh and
the other of RL and R2 represents an al kyl radical optionally substituted
with NR3R4, of—el XearldlA diade fBe hregamingd indidatedhintarygere af the dtoemtiaions,t hey are
attached, a cyclic (nmotpholinyl) radical optionally containing one or nore
ot her heter : N =g g=Tn i i t he
10possi blse %? %gﬁeg?ﬁé%&n%fgggz?aﬁg?!n%gt@g% W)gg Stfd;b%gb‘gﬁ t% %hé(gl;ld%mb#ﬁh’Nn@RSM
such that RahdxyRéadichi sharmsteteeycidelkyl calicay itsb!f bptiemaily substitdedt am

hydr ogen at om or an r else R3 and R4 _form. w

| kyl radical, W, th th
nitrogen at %QYS'%Y@F?%‘P%yaQr@ﬁQQaj%ﬁ%‘éf?a[éo{:%'l ﬁ@ﬁ‘ﬁ&@a&\d'%ﬁ%&’aﬁ%
cont ai ni ng S , radi this
Toradi cal - R Gl SRt R A L el e vl 1y
subst i t ut ed;ratitval pipgionally alibstitusedndital are tdtemoye| faglicaisl edlieh thay /@ and

R2 or R3 and ,R4.can formw th the nitrogen atg whi_gh ey, ar tt ached,
defi ned IQbO\)Q?mEF@?ngoropldi' &by SR ¢ dtoy v&“ﬁﬁg’g\ﬂe oaﬁk?‘?é}r]e P%&?%a s
chosen f romﬂaém?aoamgmiamﬂ BAY WptioAkIkpaobstitltad EHHﬂyIkradmélé}l( al k) 2

radi cal s and al kyl', CH2- 20 heterocycl oal kyl, CH2-phenyl, CO phenyl and

S-heteroaryl_radicals, such that, in.,the |la i,C e :

het er ocycl ozﬁr@llg\,/ f‘sﬂ'&?ﬁﬁﬂ%aﬂdhif‘ﬁf’@%aﬁt@‘i“’ raé‘d%&(g{ géc??%l %@%algpvse@sﬁpt?%nal ly
substi t ut ed wit huligg, Hetdicoclbamkyt drsNRBe=enorf tanG@Rogeaficalt mmwiactd R he
radi cal s: hydroxyl, "al kyl anhd al koxy containing from1l to 4 carbon atons,

NH2, NHal k dagragealsk)2; 25said products of formula (1) being in any of the
possi bl e racemi c, enantioneric and diastereoi soneric isonmer fornms, and al so

the addijsi on sal ts5 cybibAkYl RRTIGA GNeEnCdlR@Niagicat iopsionallyvistbsiitutesr aithaz
organi ¢ bases of said products of formula (O.
NR3R4, alkoxy, hydroxyl, phenyi, heteroaryl or heterocycloalkyl

radical, themselves optionally substituted;

- an alkoxy radical optionally substituted with NR3R4, alkoxy, hydroxyl
or with heterocycloalkyl; an O-phenyl radical or an O-(CH;),-phenyl
20 radical, with phenyl being optionally substituted and n representing an

integer from 1 to 4;

- or the NR1R2 radical in which R1 and R2 are such that one of R1 and

R2 represents a hydrogen atom or an alkyl radical and the other of R1

and R2 represents a hydrogen atom, a cycloalkyl radical or an alkyl

25 radical optionally substituted with one or more radicals, which may be
identical or different, chosen from hydroxyl, alkoxy, heteroaryl,
heterocycloalkyl, NR3R4 and optionally substituted phenyl radicals, or

else R1 and R2 form, with the nitrogen atom to which they are

attached, a cyclic radical containing from 3 to 10 members and



149 , Ra and X have the values defined in any one of the other clains
and: A represents NHor S; Wrepresents a hydrogen atom or the COR radi cal
in which Rrepresents: - an alkyl radical optionally substuituted with
NR3R4; 5- an al koxy radical optionally substituted with NR3R4, i.e. an
0-(CH2) n- NR3R4 radical, an O-phenyl radical or an 0-(CH2)n-phenyl radical,
wi th phenyl being optionally substituted and n representing an integer from
1to 2; - or the NRIR2 radical, 14t which Rl and R2 are such that one

of Rl and R2 represents a hydrogen atom or an al kyl rad]; cal _and the ther
of RL 10 and R2 qmq@ﬂé%\eﬁﬂg Anmare y\athenbelespateps; BNy r%'iﬁ‘b@t utled)

NRERA, or else RINANGnE2rddfidl) iflidding RenboSAGENNEI ¢ Bl R Ahitehst wngare

attached, a cyclic b Adr c &l ona‘%é/ con aini ng one or nore ot her
het er oat ons chosegptionaly éhbsﬁiutbldand NH, this radical, including the
possible NH that it contains, being optionally substi tuted; 15 with NR3R4

such that R3 angoRd. . ]Qﬁ'yw&crﬁa%ageoé ﬂ%ﬂ’il?ésﬁgjr@ﬁ%rghf fréﬁr%%ntlﬁ%ﬁ[rﬁﬁftﬁéee@

hydr ogen at om or "an a adi ¢ or e form
ni t rogen sat citoirooméin Gikyt bedicall e ca}dcmtkyédad:aalcﬁdheteraaayhredicabpt agpteniyl

t th het t h f d, NH, thi
ad cal . ndPOISPHA FEoISgEI b R Or FIoecn A A T, NS URaeey |
substi tuted; 2 H;iv canﬂ?/éovr hAdi |cﬁﬁ§n9 &Jcsie r‘éB%aP!&éhia‘thQ(ﬂ(ﬁﬁ' 3 tbhfd RL

and R2 or Rfand mw t e nitrogen atomto which they are
attached, dehembersaboy eptitxellyprepor owae lofhartistenoataras chbsen a8 6 S e

radi cal s chose rom.hal o en at drox X

N( al k) 2 radl‘gﬂ'}Epé&'&né“1 &l ﬁgg Hﬁi‘@iﬁer 8'?’%5}{@ %ﬁi'\{g Q%I%C(?&E%
and S- hgper qﬁjtmhan@gjmlt@edsuch t hat, 25 in the latter radicals, the
al kyl, heterocycloa kyI phenyl and heteroaryl radical s are thenmsel ves

optionally uf e re radi cal s pe g at ons
and the radlalcﬁaﬁ? E" tﬁ‘] aq(yg,i E?feraﬂ’a aﬂ”ﬁ'oRb Ar{?giz%l ngeﬁ'ﬁ%ﬂ#@vg car bon
atoms, N2, ANdglike aelidNcadikdid; that 51 sridd R2r 60 W3 aindf R oganulfarng Ivmtrbmeng in
any of the possi bl e racem c, enantioneric and di astereoi soneric i sone

forms, and dlitsegerhetemdptwhishstapy sarei aliachede Deinda ABtioRalNNFUbstitytad Wih vmth
| and | ts of
formia (1) S GPraffcS bosSE BiPhAEbsn Bloh il dio MhkaNGHELS 0

Whave tihe reaalkngadi N(ﬁiﬁﬁt %ﬂlt&lsalydoal&ybf cydiealioyl hdretetomydpalkis Cépr esent s
a hydrogen atomor els chl orine atom or el s é&(_a radi ca

10wi t h Rb
representi n@eéeneav@g@hylapbﬁmdr Chlz-phian, J\ES%TP?W 't Q@ﬁ:nyg)&ppo%-gp%;oaryl
radicals, such that, in the latter radicals, the alkyl, heterocycloalkyi, phenyl
and heteroaryl radicals are themselves optionally substituted with one or

more radicals chosen from halogen atoms and the radicals: hydroxyl, oxo,

- 20 alkyl and alkoxy containing from 1 to 4 carbon atoms, NHz, NHalk and N{alk),,

said products of formula (1) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with mineral
and organic acids or with mineral and organic bases of said products of

formuia (1).

25 3 — Products of formula (I) as defined in any one of the other claims, in which

— , Ra and X have the values defined in any one of the other claims and:

A represents NH or S;

W represents a hydrogen atom; an alkyl radical optionally substituted with
alkoxy or heterocycloalkyl; or the COR radical in which R represents:



substituted with a radi cal chosen from hal ogen atons and the radicals:
hydr oxyl, al kyl and al koxy containing from1 to 4 carbon atons, NH2, NHal k
and N(al k)2, said products of forrmula (I) being in any of the possible
racem c, enantioneric 15 and di astereoi soneric isonmer fornms, and al so the
addition salts with mneral and organic acids or with mneral and organic
bases of said products of forrmula (l1). 8 - Products of fornula (1) as
defined in any one of the other clains, #8 which A represents NH, the

substituents, Ra, X and W being chosen from.all 20 the val ye ef.jned for
These radical s | naPpGH! RO CHeob AR Srdieal wdinal unetTied Tt Al a (1)
being in any ojRIM4 PARSK ,'l%/dr,éﬂﬁ, RenGiNdaidBBRN | & REEretyRRIaREEABRAER! | C
i somer forms, and al’'so thHeé addition salfs wth mneral and organic acids or

wi th m neral atierosajees optivsaby sobstuaied!; pr oducts of fornmula (I1). 259 -
Products of formula (1) as defined in any one of the other clains, in which

A represents S, thgg esgtré&igani ionally Eabst?fut%adwWﬁﬂismghgrk%&?midrew%r the

; I
val ues defined for t radicals i n any one o# the other clainms, said 151
product s of Withrheterogcygloblayingni O-pinenybfadidad op assPHCE:auEmyE radeainwitbrer i ¢

and di asteregjsoneric isoner, fo nd also the addition salts mth
mner il and SR ez paBHely sibiyedling'n Hareafali ot kiged MR tla s
products of formula (l1). 510 - Products of formula (1) as defined in any
one of the other et thiensR1B3radisplirdivhdcht 81 famonB? ar¢ sagh tat @ng)ef R1 ao&ka i n

\g{lihgr’ CF:i ﬁgl%izvrve&[e%e% O3 9(:hforggrr1n attgr% oqea%nélﬂglsraidi%%i R4 ﬁ1de é}tﬂeﬁgy R9%hd it22t he
‘ represents a hydrogen atom, a cycloalkyl radical or an alkyl radical optionally
10 substituted with NR3R4 or with alkoxy, or else R1 and R2 form, with the
nitrogen atom to which they are attached, a cyclic radical containing from 3 to

10 members and optionally one or more other heteroatoms chosen from O, S,

N and NH, this radical, including the possible NH that it contains, being

optionally substituted;

15  with NR3R4 such that R3 and R4, which may be identical or different,
represent a hydrogen atom or an alkyl radical, or else R3 and R4 form, with
the nitrogen atom to which they are attached, a cyclic radical containing from
3 to 10 members and optionally one or more other heteroatoms chosen from
0, S, N and NH, this radical, including the possible NH that it contains, being

20  optionally substituted;

the heterocycioalkyl, heteroaryl and phenyl radicals and also the cyclic
radicals that R1 and R2 or R3 and R4 can form with the nitrogen atom to
which they are attached, defined above, being optionally substituted with one
or more radicals chosen from halogen atoms, hydroxyl, alkoxy, NH2, NHalk
25 and N(alk); radicals and alkyl, heterocycloalkyl, CH»-heterocycloalkyl, phenyl,
CHz-phenyl, heteroaryl, CO-phenyl and S-heteroaryl radicals, such that, in the
latter radicals, the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals are
themselves optionally substituted with one or more radicals chosen from
halogen atoms and the radicals: hydroxyl, alkyl and alkoxy containing from 1

30  to 4 carbon atoms, NH, NHalk and N{alk);;



said products of formula (la) and (I b) being in any of the possible
racem c, 15 enantioneric and di astereoisoneric isoner fornms, and al so the
addition salts with mneral and organic acids or with m neral and organic
bases of said products of fornula (la) and (I b). 11-Products of fornula (1)
as defined in any one of the other clains, in which represents a single
bond, corresponding to the products of formula (1'): 152 Ra the
substituents Ra, X, A and Whaving the n#@&nings indicated in any one of the
other clains, said products of forrmula (1) being in any of the possible
racem c, enasaifi@redidssf forhudn d3beingdh sonefitie possible raeemis, eaadiamesct he

addition salts with mneral.and organl c aci 1 £h m - L ani c
bases of sai tAREEES T Rame fohe. A% S e et Ll eirrs
defined in agyd aigadit 4dl@s WrheRh Ghiek®, ahd ckfanibi lfdses- of shRPpRRAS
doubl e bond, corresponding to the products of formula (1"): Ra in
whi ch the susiitaudhts Ra, X, A and Whave the meanings indicated in any
150ne of the other clainms, said products of forrmula (I) being in any of the

possi bl e sr aceni ErodaBRMYifoRRILE ¢l ) a8 Htnagtie kagionenst the otreeBRIiMEoiN®hicand al so
the addition salts with mneral and organic acids or wwth mneral and

organi ¢ bases_qf said products of formula (I). 153
— represents a single or double bond;

Ra represents a hydrogen atom or else a halogen atom or else an optionally

substituted phenyl radical;
X represenis S, SO or SOy;

10 Arepresents NH or S;

W represents a hydrogen atom or the COR radical in which R represents:

- a cycloalkyl radical or an alkyl radical optionally substituted with a
phenyl, heteroaryl, NR3R4 or heterocycloalkyl radical, themselves

optionally substituted;

15 - an alkoxy radical optionally substituted with NR3R4, i.e. an O-(CH2),-
NR3R4 radical, an O-phenyl radical or an O-(CHz),-phenyl radical, with

phenyl optionally substituted and n representing an integer from 1 to 4,

- or the NR1R2 radical in which R1 and R2 are such that one of R1 and

R2 represents a hydrogen atom or an alkyl radical and the other of R1

20 and R2 represents a cycloalkyl radical or an alkyl radical optionally
substituted with one or more radicals, which may be identical or

different, chosen from hydroxyl, alkoxy, heteroaryl, heterocycloalkyl,

NR3R4 and optionally substituted phenyl radicals, or else R1 and R2

form, with the nitrogen atom to which they are attached, a cyclic radical

25 optionally containing one or more other heteroatoms chosen from O, S,
N and NH, this radical, including the possible NH that it contains, being

optionally substituted,;



- 13 - Products of fornmula (la) as defined in any one of the other clains,
corresponding to the products of formnul a
5Ra in which Ra and Ware chosen fromthe nmeanings indicated in
said products of formula (l1"a) being in any of
10 enantioneric and di astereoi soneric isomer forns,
and organic acids or with m neral

whi ch
(1"a):

any one of the other clains,
t he possible racemc,
and also the addition salts with m neral

represents a single bond,

and organi c bases of said products of ftfhula (la). 14 - Products of
formula (la) as defined in any one of the other clains, in 15which

represents avitho 3 anhBdd whiddy meypgenidienijcal eridiéeienbdaetesenting arindraggn a) :

Ra 154

10

15

20

25

atom or an alkyl radical, a cycloalkyl radical, a heteroaryl radical or an
optionally substituted phenyl radical, or else R3 and R4 form, with the
nitrogen atom to which they are attached, a cyclic radical optionally containing
one or more other heteroatoms chosen from O, S, N and NH, this radical,

including the possible NH that it contains, being optionally substituted;

all the heterocycloalkyl, heteroaryl and phenyl radicals defined above and
also the cyclic radicals that R1 and R2 or R3 and R4 can form with the
nitrogen atom to which they are attached, being optionally substituted with
one or more radicals chosen from halogen atoms, hydroxyl, oxo, alkoxy, NHy,
NHalk, N(alk), radicals and alky!, cycloalkyl, CHx-heterocycloalkyl, CHa-
phenyl, CO-phenyl and S-heteroaryl radicals, such that, in the latter radicals,
the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals are themselves
optionally substituted with one or more radicals chosen from halogen atoms
and the radicals: hydroxyl, oxo, alkyl and alkoxy containing from 1 to 4 carbon

atoms, NHz, NHalk and N(alk)z;

said products of formula (1) being in any of the possible racemic, enantiomeric
and diastereoisomeric isomer forms, and also the addition salts with minerai

and organic acids or with mineral and organic bases of said products of

formula (1).

5 — Products of formula (1) as defined in any one of the other claims, in which

— , Ra and X have the values defined in any one of the other claims and:

A represents NH or S;

W represents a hydrogen atom or an alkyl radical or the COR radical in which

R represents:
-an alkyl radical optionally substituted with OCH3; or NR3R4;

-a cycloalkyl radical;

-an alkoxy radical optionally substituted with OCH3 or NR3R4, i.e. an

in



said products of formula (1"a) being in any of the possible racemc,
enantionmeric and di astereoi soneric isoner forns, and al so the addition
salts with mneral and organic acids or with mneral and organic bases of
said products of formula (1"a). 15 - Products of forrmula (Ib) as defined in
any one of the other clains, in which -- represents a single bond,
corresponding to the products of forrmula (1'b): 10Ra in which Ra and W
are chosen fromthe neanings i ndi cat ed 148 any one of the other clains, said

products of formula (1'b) being in any of the possible racenc,
enant i omer i cO&(fdH k- @%rredlogibﬂ‘eeh @1(@ézb1NRW‘ﬂm'ad'§ﬂb a8l Qwheny tagind io5n

o sai d prodtbid (Grepa YR ey oy vl BRed) by SRyBRaRy sABLRlRf g BEFTT
in any one qfe péyérﬁh?@rn ,ﬁ{e@emprom Mioc 2; which - - repr esents a double
bond, corresponding to the products of 20fornul a or 155 in which Ra

and Ware chosen fro t f t

clainms, said prod'u%'ig} &ﬁﬁ%d{?\&%l ‘”b‘j“hﬁg' ga{u”ﬁ' %gzargﬁqﬁeth%ggggb iy
racem c, 55 efaR20fEréserAs G ﬁymtg@h@omoraecycroamﬂrramdamomn alryl mdmlt he
addltlon salts with mneral and organic acids or neral and qrganic
bases of saiandihedoibes bR artniZarepregynts an alk}i‘?fad'qa# QHU‘P@%WO?U%‘SSF% a (1)

as defined I puaieAe Mol R1UPLR2G0A With the nitrogen atom to which they are
attached, a cyclic (morpholinyl) radical optionally containing one or more
other heteroatoms chosen from O, S, N and NH, this radical, including the

10 possible NH that it contains, being optionally substituted,

with NR3R4 such that R3 and R4, which may be identical or different,
represent a hydrogen atom or an alkyl radical, or else R3 and R4 form, with
the nitrogen atom to which they are aitached, a cyclic radical optionaily
containing one or more other heteroatoms chosen from O, S, N and NH, this

15 radical, including the possible NH that it contains, being optionally substituted;

the pheny! radicals and also the cyclic radicals that R1 and R2 or R3 and R4
can form with the nitrogen atom to which they are attached, defined above,
being optionally substituted with one or more radicals chosen from halogen
atoms, hydroxyl, alkoxy, NH,, NHalk and N(alk), radicals and alkyl, CHz-

20  heterocycloalkyl, CHx-phenyl, CO-phenyl and S-heteroaryl radicals, such that,
in the latter radicals, the alkyl, heterocycloalkyl, phenyl and heteroaryl radicals
are themselves optionally substituted with one or more radicals chosen from
halogen atoms and the radicals: hydroxyl, alkyl and alkoxy containing from 1
to 4 carbon atoms, NH», NHalk and N(alk),;

25  said products of formula (1) being in any of the possible racemic, enantiomeric
and diasterecisomeric isomer forms, and also the addition salts with mineral

and organic acids or with mineral and organic bases of said products of

formula ().

6 — Products of formula (1) as defined in any one of the other claims, in which



10corresponding to the follow ng formul ae: - nethyl

(64[ 6-(4-fluorophenyl)[1, 2,41tri azol o[ 4, 3- b] pyri dazi n-3-yl i sul phanyl1-

1, 3- benzot hi azol - 2-yl ) car bamat e -
6-{[6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3-Db] pyri dazi n-3-ylisul phanyl}-1, 3-
benzot hi azol - 2- am ne 15- net hyl

(64[ 6-(4-fluorophenyl)[1, 2,4]triazol o] 4, 3- Npyri dazi n- 3-yl | sul phanyl) -

1H benzi m dazol - 2-y1) carbanate - 149

1- (64[6- (4-fluorophenyl)[1,2/1]triazol of 4, 3-b] pyri dazi n-3-yl ] sul phany1}-1Hb

enzi m dazol - 2=%1) +8r 44 ﬁ(q{éiﬁéc’ché%ﬂre}d cﬁfiﬂﬁé@llﬁ @ay one of the other claims and:
6- ([ 6- (44Iuoropheny|){1 ,41ltriazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl}-11-1-

20 benzi m dagzo
1- ( 2- ror pho|‘i‘ﬁeare3§?g{5{)§ﬁ)°"§46 ([1,2,4]triazol o 4, 3-b] pyri dazi n- 3-yl sul phany

| )- 1, 3-benzot hi azol -2-yl |l urea -

1- (64[ 6- ( 4- f Wurspogsenty 8)ytraget atomeothe] GOR. tsdisal indeRich-Breprepsenishany| | - 1, 3
- benzot hi azol - 2-y1) - 3- (2- nor phol i n-4-yl et hyQurea 25-

1-{2-[ (2R, 6S)- 2, 6- 6- (4-f1 uor opheny1
[ 1,2, 4]triazolo[4,3 Qﬁgﬂ% ggbré{d%?Eﬁbhﬁpﬁﬁ%ﬁ%%dl%ﬁ%@%%ﬁﬁzogh. azol rgpyg)r/e;

156

(64 6- (45| uorophemﬂkpfyza%f?lr%ip&aﬁr2U§Sfﬂ}rb%¢r‘fvﬁfmph3%4m &0 BrHGHT- 1, 3-

benzot hi azol NR3RYGC 34 a@!ataeh @b- E%eﬂylr PAREAINuf-aH €O REH,)-phenyl radical, with
1- (64[ 6- (4- quorophen 1) triazol of 4, 3- b] py ri dazin- 3-y rg]sul hanyl} 1,3
T

- benzot hi azgiersd peMmﬂm&Hmub@tlt@ﬁegmm neprey@@tmg]ar} integergrom 1 io 2;
N-(6-{[6-(4-fluorophenyl)[1,2,4ltriazol o[ 4, 3-b]pyridazin-3-yl]sul phanyl1-1,

3- benzot hi azol - 2-3lheANRE RNl 4vah!¢haH@r§r@eR2 are such that one of R1
142- (di et hyl ami no) et hy1] - 3- (6-{[ 6- (4-f1 uorophen C[]l 2,4]triazol o[ 4, 3-
b] pyri dazi n-BwbsR2ptepigsgnts achyiagen Hteropr Qﬂﬂkﬁé& ical and the other of R1

1-{6-[( Glomat%ocf( Pﬁbll‘e%re@etnﬂ gﬁoeJII?)[l f‘agﬁcg c%tdn%ﬂ% 'sﬂbgf tﬁ@f“‘WltHWﬁl,’&r dise

R1 and R2 form, with the nitrogen atom to which they are attached, a cyclic
radical optionally containing one or more other heteroatoms chosen from O,
S, N and NH, this radical, including the possible NH that it contains, being

optionally substituted;

15 with NR3R4 such that R3 and R4, which may be identical or different,
represent a hydrogen atom or an alkyl radical, or else R3 and R4 form, with
the nitrogen atom fo which they are attached, a cyclic radical optionally
containing one or more other heteroatoms chosen from O, §, N and NH, this

radical, including the possible NH that it contains, being optionally substituted,

20 the phenyl radicals and also the cyclic radicals that R1 and R2 or R3 and R4
can form with the nitrogen atom to which they are attached, defined above,
being optionally substituted with one or more radicals chosen from halogen
atoms, hydroxyl, alkoxy, NHz, NHalk and N(alk) radicals and alkyl, CHo-
heterocycloaikyl, CHz-phenyl, CO-phenyl and S-heteroaryl radicals, such that,

25 in the latter radicals, the alkyl, hetefécycloalky], phenyl and heteroaryl radicals
are themselves optionally substituted with one or more radicals chosen from
halogen atoms and the radicals: hydroxyl, alkyl and alkoxy containing from 1
to 4 carbon atoms, NH», NHalk and N(alk).;



10benzot hi azol - 2-y1} - 3[ 2- (nor phol i n-4-ypet hyl Jurea -

N46- ({6-[ (2- met hoxyet hypam no] [ 1, 2, 4] tri azol o[ 4, 3-b] pyri dazi n- 3-

yl } sul phanyl) - 1, 3- benzot hi azol - 2-yl ] acet anm de -

6-{[ 6-(4-fluorophenyl)[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3-yl ] sul phanyl).-N42-
(ror phol i n-4-ypet hyl | -1, 3- benzot hi azol - 2- am ne 15- phenyl
6-{{6-(4-fluorophenyl)[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl11-

1, 3-benzot hi azol - 2- yCcar bamat e 150
1-{6-[(6-ethoxy[1,2,44]triazolo}4,3-b]pyridazin-31 Gsul phanyl ] -1, 3-

benzot hi azol sad y13d@Ae of fasmpiten (1) heingyin payief thepessible racemic, enantiomeric

1-{6-[(6-ethoxy-.7, 8-di hyd l. . 2, ' Cd I 1- 1] -
201, 3- benzot st S Bo e b e ) B Eph R oA e i ThieRaI !
NAG- ({6- [ (2-amd pgaethadidaorn@ith Indefdit shdzobanié, Baddspyf isdak prediscts of

yl I sul phanyl) - 1, 3-benzot hi azol - 2-yl ] cycl opr opanecar boxam de -

1- (64[ 6- ( 4- flooobpheny1) [ 1, 2, 4] tri azol o 4, 3- b] pyri dazi n- 3-yl ] sul phany11-1, 3
- benzot hi azol - 2-y1) - 342- ( 4- oxi donor phol i n- 4-ypet hygurea 25-

6-{[ 6- (1smethyl prbHuBte sZBImdtayPlde defildd inaargl ohd oBthd eier dialhs; iB-which
yl ] sul phanyl11-1, 3-benzot hi azol -2-am ne 157
1- (6- 116- (4- Hdor ophanyd W, favdl thed nedahingstIridicatedlial 2hyBohé pyfr theaother3-
yl ] sul phany11-1, 3- benzot hi azol - 2- y0- 342- (nor phol i n-4-y1) et hyl Jurea
oxet an- 2- y| neleimg, (%a [represenisud MygHeIfn plom 2r£1$9 BashyPine '%]‘%y?'ﬁ@é??n- 3-
yasul phanyl} - alf:ﬂ_benzot hi azol - 2- yCcar bamat e 5-

X

N-{ 6] ( 6- net h [, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3-yl ) sul phanyl ] -1, 3-

benzot hi azol - 2-yl | cycl opr opanecar boxam de

Rb

10 with Rb representing a halogen atom or an S-heteroaryl radical optionally
substituted with a radical chosen from halogen atoms and the radicals:

hydroxyl, alkyl and alkoxy containing from 1 to 4 carbon atoms, NH, NHalk
and N(alk)z,

said products of formula (1) being in any of the possible racemic, enantiomeric
15  and diastereoisomeric isomer forms, and also the addition salts with mineral

and organic acids or with mineral and organic bases of said products of

formula (I).

8 — Products of formula (1) as defined in any one of the other claims, in which

A represents NH, the substituents — , Ra, X and W being chosen from all
20 the values defined for these radicals in any one of the other claims, said
products of formula (I) being in any of the possible racemic, enantiomeric and
diastereoisomeric isomer forms, and also the addition salts with mineral and

organic acids or with mineral and organic bases of said products of

formula (1).

25 9 - Products of formula (1) as defined in any one of the other claims, in which

A represents S, the substituents —— , Ra, X and W being chosen from all

the values defined for these radicals in any one of the other claims, said



N- (64[ 6- (4-fl uorophenyl)[1, 2, 41tri azol o[ 4, 3-b] pyri dazi n- 3-yl ] sul phanyl}-1,3
- benzot hi azol - 2- yQacet am de

146-[ (6-met hoxy[ 1, 2, 4] tri azol o[ 4, 3- b] pyri dazi n- 3-yGsul phanyl ] -1, 3-

10benzot hi azol - 2-y1}-3[ 2- (pyrrolidi n-1-ypethyllurea -

6-[ (6-ethoxy[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-3-yGOsul phanyl ] -1, 3- benzot hi azol
2- am ne 151

64[ 6- (3-fl uorophenyl[1, 2,4]triazol o[ 4, 3-Db] pyri dazi n-3-yl ] sul phany11-1, 3-
benzot hi azol p2daatsre fegnula (1) being in any of the possible racemic, enantiomeric and

1-cycl opropyl-3-{6-. - Jtri 4, 301 Dy N 3 hanyl F
1. 3 benzot hi é@aﬁeﬁﬁql%{ﬁlﬁﬁﬁégg@%é}f&m@ Lhiaad! HetadambReahS At mhei P Uhe

N- ( 6- 116- (4- figanrcorpieeiyy |or] With, Ahiherzahd®[ drganle] masiedant resdd Asnaldpbinydil - 1, 3-
benzot hi azol - 2- ypcycl opr opanecar boxam de

N- ( 64[ 6- ( 4- ffotik nyl)-7,8-di hydro[ 1, 2,4]triazol o] 4, 3-b] pyri dazi n-3- 20
yl ] sul phany1} -1, 3- benzot hi azol - 2- yOcycl opr opanecar boxam de

1- (6- 116-9 3- {1t uorepdedy 101 forthAg t(Ni ag dedinéd3inbpyr orkazif nthd- ytheu| giamg 1} - 1, 3
- benzot hi azol - 2-y1) - 342- (nor phol i n- 4-ypet hyl | urea and al so the addition
salts with pirirespesdingdel fPymdledEtAdrIt: i neral and organic acids or with
pharmaceutically acceptable mneral and organi c bases 25o0f said products of
formula (1). 158 18- Process for preparing the products of fornula (1) as
defined in any one of the other clains. 19 - Process for preparing the
products of formula (1) as dgfined in any one of 5 the other clains in
which A repre ocesH for preparing the products of formula
(1) as defin |\other claims in which A represents S. 10
21 - As nedic ctsyof fornmula (1) as defined in any one of
Clains 1 to Nd also the addition salts with pharnmaceutically
acceptable m and organi c aci % or with pharnaceutically acceptable

m neral and organi gagbases of said ‘goducts of formula (1). 15 22 - As

medi caments, the products of formula (1) as defined in Caim1l7, and al so
the addition salts wth pharmaceutically acceptable m neral and organic
acids or with pharnmaceutically acceptable mneral and organi c bases of said
products of f \\\%U/& | }»x2028 - PHarnmaceutical conpositions containing, as
active ingr 'ken , at o}e-n/f the products of fornula (1) as defined
in any one of YdNai ms 1INt o= or pharmaceutically acceptable salt of this
product or a prodNug of this product, and a pharmaceutically acceptabl e
carrier. (Ib)

10 Ra

in which —— , Ra and W are chosen from the meanings indicated in any one

of the other claims,

said products of formula (la) and (Ib) being in any of the possible racemic,
15 enantiomeric and diastereoisomeric isomer forms, and also the addition salts
with mineral and organic acids or with mineral and organic bases of said

products of formula (1a) and (Ib).

11—Products of formula (1) as defined in any one of the other claims, in which

— represents a single bond, corresponding to the products of formula (I'):

20



159 preparation of a nedicanent for use in inhibiting the activity of the
MET protein kinase and nmutant forns thereof. 25 - Use as defined in
Claim 24, in which the protein kinase is in a cell 5culture. 26 - Use as
defined in Caim24 or 25, in which the protein kinase is in a manmal. 10
27 - Use of a product of fornmula (I) as defined in any one of Clains 1 to
17, for the preparation of a nedicanent for use in the treatnent or
prevention of a di sease chosen fromthebfol | owi ng group: bl ood vessel
proliferation disorders, fibrotic disorders, tnesangiall cell proliferation
di sorders, ne olLiX-di sexdersa all ¢rgies, asthma, thronbosis, nervous
syst em di seq&’x\ﬁﬁatin, 1 sgriasis, rheumatoid arthritis, diabetes,
nmuscl e degen on and captere. 26 - Use of a product of formula (1) as
defined in anj ong, of AaFns INo 17Wfor the preparation of a nedi canent
for use in tHe trgatnent of cancers. 20 29I} Use according to Claim?28, for
t he treat nent olid or liquid tunours. 30 - Use according to Caim 28
or 29, for the tre®Rarent of cancers resistant to cytotoxic agents. 160
ovarian, colon, prostate and lung (NSCLC and SCLC). cancers, gli obl astomas,

hevmt opoi ot e URGMHEE e o anday 1l R I R in¥E,

cancers, boges gfefelzmand pancreatic cancers. 5 32 - Use of the products of
formula (1) as defined in Cains 1 to 17, for the preparation of

di ts f i th . ts of
formira (1) sa8 eeRnnisct o teute; (e BP4AP S e notsitls Mgkt Sfmipet © ©
nedi canmest s ghardidgerddisdindRe iscphendiing! apy adootie addition Gaitbiwitkt mimeraB4 -

Products of fornula (1) as defined in any one of Clains 1 to 17, tas I1<i nase
i nhi bit ors. ang organic acids or with mineral and organic bases of said products o

formula (f).

12 — Products of formula (I} as defined in any one of the other claims, in

10 which =™ represents a double bond, corresponding to the products of
formula (I”}:
Ny X A H
i /
N
. . N w
N 14
N\ ! (1)
Ra

in which the substituents Ra, X, A and W have the meanings indicated in any

15 one of the other claims,

said products of formula (1) being in any of the possible racemic, enantiomeric
and diasterecisomeric isomer forms, and also the addition salts with mineral

and organic acids or with mineral and organic bases of said products of

formula (1).

20



35 - Products of formula (1) as defined in any one of Clains 1 to 17, as
MET i nhi bitors. 36 - As new industrial products, the synthesis
intermedi ates of formulae E, 20 M, M2, M3 and N. 161 in which R6
represents an al kyl radical optionally substituted with an NR3R4 (a
-(CH2) n- NR3R4 radi cal ), al koxy, hydroxyl, heterocycl oal kyl, phenyl or
-(CH2), - phenyl group, with phenyl optio |y substituted and n representing
an 5 integer froml to 4, such that OR6 presents the correspondi ng val ues
of R as defiped oo BT esent |_kyl i :

S PRBKSS Sf o™l NBka: eiBuIF sV il of Y biP &l

optionally substitute ) _
Cubst 1§ ut ed STC i cat BRTERCICE of 10 oot e Cteas RS e BlPRER. o e

meani ngs i ndomgatledi’ap Caim 1.

N (ra)

in which Ra and W are chosen from the meanings indicated in any one of the

other claims,

said products of formula (I'a) being in any of the possible racemic,
10 enantiomeric and diastereocisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said

products of formula (I'a).

14 — Products of formula (la) as defined in any one of the other claims, in

15 which = represents a double bond, corresponding to the products of
formula (I"a):
H

Ny S N H
s : /

~ N w

N "
N\ / (I"a)

Ra

20  in which Ra and W are chosen from the meanings indicated in any one of the

other claims,
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said products of formula (I"a) being in any of the possible racemic,
enantiomeric and diastereoisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said

products of formula (I"a).

15 — Products of formula (Ib) as defined in any one of the other claims, in

which — represents a single bond, corresponding to the products of
formula (I'b):
Ny -S S H
ERl /
L
\N N w
/ (I'b)
Ra

in which Ra and W are chosen from the meanings indicated in any one of the

other claims,

said products of formula (I'b) being in any of the possible racemic,
enantiomeric and diastereoisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said

products of formula (I'b).

16 — Products of formula (Ib) as defined in any one of the other claims, in

which = represents a double bond, corresponding to the products of
formula (I"b):
Ny S S H
s \ ,
SROva
\N N W
S (I"b)
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in which Ra and W are chosen from the meanings indicated in any one of the

other claims,

said products of formula (I"b)} being in any of the possible racemic,
enantiomeric and diasterecisomeric isomer forms, and also the addition salts

with mineral and organic acids or with mineral and organic bases of said

products of formula (I"b).

17 — Produits of formula (I} as defined in any one of the other claims,

corresponding to the following formulae:

- methyl  (6-{[6-(4-fluorophenyl)[1,2 4liriazolo[4,3-b]pyridazin-3-yl}sulphanyl}-
1,3-benzothiazol-2-yl)carbamate

- 6-{[6-(4-fluorophenyl)[1,2 4}triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1,3-

benzothiazol-2-amine

- methyl (6-{[6-(4-fluorophenyi){1,2,4]triazolo[4,3-bpyridazin-3-yljsulphanyi}-

1H-benzimidazol-2-yl)carbamate

- 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1H-
benzimidazol-2-yl)-3-(2-morpholin-4-yiethylJurea

- 6-{[6-(4-flucrophenyl)[1,2,4]triazolo[4,3-b]lpyridazin-3-yl]sulphanyl}-1H-
benzimidazol-2-amine

- 1-(2-morpholin-4-ylethyl}-3-[6-([1,2,4]triazolo[4,3-b]pyridazin-3-ylsulphanyl)-
1,3-benzothiazol-2-yl]urea

- 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo{4,3-b]pyridazin-3-yl}sulphanyl}-1,3-
benzothiazol-2-yl)-3-(2-morpholin-4-ylethyl)urea

- 1-{2-[(2R,68)-2,6-dimethylmorpholin-4-yllethyl}-3-(6-{[6-(4-fluorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)urea
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- (6-{[6-(4-fluorophenyt)[1,2 4}triazolo[4,3-blpyridazin-3-yllsulphanyl}-1,3-
benzothiazol-2-yl)carbamate of 2-morpholin-4-ylethyl
- 1-(6-{[6-(4-fluorophenyi)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-yl)-3-[2-(4-methylpiperazin-1-yl)ethyljurea
-~ N-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-yt)-4-morpholin-4-ylbutanamide
-~ 1-[2-(diethylamino)ethyl}-3-(6-{[6-(4-fluorophenyl)[1,2,4}triazolo[4,3-
blpyridazin-3-yl]sulphanyl}-1,3-benzothiazol-2-yl)urea
- 1-{6-[(6-methoxy[1,2 4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyllurea
- N-[6-({6-[(2-methoxyethyl)amino][1,2,4]triazolo[4,3-b]pyridazin-3-
yl}sulphanyl)-1,3-benzothiazol-2-ylJacetamide
- 6-{[6-(4-flucrophenyl)[1,2,4]triazolo[4,3-blpyridazin-3-yl]sulphanyl}-N-[2-
(morpholin-4-yl)ethyl]-1,3-benzothiazol-2-amine
- phenyl 6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-
1,3-benzothiazol-2-yl)carbamate
- 1-{6-[(6-ethoxy[1,2,4]triazolo{4,3-b]pyridazin-3-yl)sulphanyl]-1,3-
benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyllurea
- 1-{6-[(6~ethoxy-7 ,8~dihydro[1,2 4]triazolo[4,3-blpyridazin-3-yl)sulphanyl}-
1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyfjurea
- N-[6-({6-[(2-methoxyethyl)aminoc][1,2,4]triazolo[4,3-b]pyridazin-3-
yl}suiphanyl)-1,3-benzothiazol-2-yilcyclopropanecarboxamide
- 1-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-yl)-3-[2-(4-oxidomorpholin-4-yl)ethyljurea
- B-{[6-(1-methyl-1H-pyrazol-4-yl)[1,2,4]triazolo[4,3-b]pyridazin-3-

yl]sulphanyl}-1,3-benzothiazol-2-amine
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- 1-(6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2,4]triazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl}-3-[2-(morpholin-4-yl)ethyllurea
- oxetan-2-yimethyl  (6-{[6-(4-fluorophenyl)[1,2,4]iriazolo[4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl)carbamate
- N-{6-[(6-methoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1,3-
benzothiazol-2-yi}cyclopropanecarboxamide
- N-(6-{[6-(4-fluorophenyl)[1,2 4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-yt)acetamide
- 1-{6-[(6-methoxy[1,2,4]iriazolo[4,3-b]pyridazin-3-yl)sulphanyl]-1,3-
benzothiazol-2-yl}-3-[2-(pyrrolidin-1-yl)ethyljurea
- B-[(6-ethoxy[1,2,4]triazolof{4,3-b]pyridazin-3-yl)sulphanyl]-1,3-benzothiazol-
Z-amine
- B-{[6-(3-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]sulphanyl}-1,3-
benzothiazol-2-amine
~ 1-cyclopropyl-3-{6-[(6-ethoxy[1,2,4]triazolo[4,3-b]pyridazin-3-yl)sulphanyl]-
1,3-benzothiazol-2-yllurea
- N-(6-{[6-(4-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl}sulphanyl}-1,3-
benzothiazol-2-yl)cyclopropanecarboxamide
- N-(6-{[6-(4-fluorophenyl)-7,8-dihydro[1,2,4]triazolof4,3-b]pyridazin-3-
yllsulphanyl}-1,3-benzothiazol-2-yl)cyclopropanecarboxamide
- 1-(6-{[6-(3-fluorophenyl)[1,2,4]triazolo[4,3-b]pyridazin-3-yl]suiphanyl}-1,3-
benzothiazol-2-yl)-3-[2-(morpholin-4-yh)ethyllurea

and also the addition salts with pharmaceutically acceptable mineral and

organic acids or with pharmaceutically acceptable mineral and organic bases

of said products of formuia (I).
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18 - Process for preparing the products of formula (1) as defined in any one of

the other claims.

19 — Process for preparing the products of formula (1) as defined in any one of

the other claims in which A represents NH.

20 — Process for preparing the products of formula (1) as defined in any one of

the other claims in which A represents S.

21 — As medicaments, the products of formula (1) as defined in any one of
Claims 1 to 17, and also the addition salts with pharmaceutically acceptable

mineral and organic acids or with pharmaceutically acceptable mineral and

-organic bases of said products of formula (l).

22 — As medicaments, the products of formula (1) as defined in Claim 17, and
also the addition salts with pharmaceutically acceptable mineral and organic
acids or with pharmaceutically acceptable mineral and organic bases of said

products of formula (1).

23 — Pharmaceutical compositions containing, as active ingredient, at least
one of the products of formula (1) as defined in any one of Claims 1 to 17, ora
pharmaceutically acceptable salt of this product or a prodrug of this product,

and a pharmaceutically acceptable carrier.

24 — Use of the products of formula (I) such as defined in any one of Claims 1
to 17, or of pharmaceuticaily acceptable salts of these products, for the
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preparation of a medicament for use in inhibiting the activity of the MET

protein kinase and mutant forms thereof.

25 — Use as defined in Claim 24, in which the protein kinase is in a cell

culture.

26 — Use as defined in Claim 24 or 25, in which the protein kinase is in a

mammal.

27 — Use of a product of formula (1) as defined in any one of Claims 1 to 17,
for the preparation of a medicament for use in the treatment or prevention of a
disease chosen from the following group: blood vessel proliferation disorders,
fibrotic disorders, ‘mesangial’ cell proliferation disorders, metabolic disorders,
allergies, asthma, thrombosis, nervous system diseases, retinopathy,

psoriasis, rheumatoid arthritis, diabetes, muscle degeneration and cancers.

28 — Use of a product of formula (I) as defined in any one of Claims 1 to 17,
for the preparation of a medicament for use in the treatment of cancers.

29 -- Use according to Claim 28, for the treatment of solid or liquid tumours.

30 — Use according to Claim 28 or 29, for the treatment of cancers resistant

to cytotoxic agents.

31 — Use according to one or more of Claims 28 to 30, for the treatment of

primary tumours and/or metastases, in particular in gastric, hepatic, renal,
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ovarian, colon, prostate and lung (NSCLC and SCLC) cancers, glioblastomas,
thyroid, bladder or breast cancers, in melanomas, in lympyhoic or myeloid
hematopoietic tumours, in sarcomas, in brain, larynx or lymphatic system

cancers, bone cancers and pancreatic cancers.

32 — Use of the products of formula (I) as defined in Claims 1 to 17, for the

preparation of medicaments for use in cancer chemotherapy.

33 — Use of the products of formula (l) as defined in Claims 1 to 17, for the
preparation of medicaments for use in cancer chemotherapy alone or in

combination.

34 — Products of formula (I) as defined in any one of Claims 1 to 17, as kinase

inhibitors.

35 — Products of formula (1) as defined in any one of Claims 1 to 17, as MET

inhibitors.

36 — As new industrial products, the synthesis intermediates of formulae E’,

M1, M2, M3 and N:
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N/NYCI HS s Hs S
QN N/ 0 O\Re N/>_N N‘/\R
M1

Y mz © 2
E 3

HS [
H
\(I,?—}.R? L)

N
M3

in which R6 represents an alkyl radical optionally substituted with an NR3R4
(8 ~(CH2),-NR3R4 radical), alkoxy, hydroxyl, heterocycloalkyl, phenyl or
-(CH2),-phenyl group, with phenyl optionally substituted and n representing an
integer from 1 to 4, such that OR6 represents the corresponding values of R
as defined above; R7 represents a cycloalkyl or alkyl radical optionally
substituted with an NR3R4, alkoxy or hydroxyl radicai or a phenyl, heteroaryl
or heterocycloalkyl radical, themselves optionally substituted as indicated in
Claim 1; and Ra, R1, R2, R3 and R4 have the meanings indicated in Claim 1.



