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WD 20091006959 PCT/ EP2008/ 003473 -1 Pyri dazi none
derivatives 5 BACKGROUND COF THE | NVENTI ON The

i nvention had the object of finding novel conpounds
havi ng val uable properties, in particular those which
wanodmosszed for the preparation of nedi camenper/Ebfoos003473
The present invention relates,to conpounds and to the

use of conpounds in which thé i nhibition, regulation

and/ or nodul ati on of signal transduction by kin ases,

in particular tyrosine kinases and/or serine/threonine

ki nases, plays a r ar maceut i cal
conposi tions whi ch@cﬁ%???@bﬁg {Iﬁg@eéti‘éﬁ‘gounds, and to
the use of the conpounds for the treatnent of

ki nase-i nduced di seases. In particular, the present

invention relates to conpounds and to the use of

congounds in which the inhibition, regulation and/or
P&&GBQ%D@ A&lE "’Q‘()E?"thﬁ'ductl on by Met ki nase

pl ays a rote. One of the principal mechanisns by which
celheiinyentieqy hiedithe wbjest of fiadingdiavel cemp@ugﬁs hawing valuable

:Teqigﬁgﬁ@ | onPg,r“ngér &h cel %Hwﬁr S t?egagé%? &éﬁggrahon of

pPahBwRYmaMig hin the cell. Protein phosphoryl ation
represents one course by which intracellular signals

are propagat ed fromnolecule to nolecule resulting

fiqal | I ' |
t riffsbtesens nERbet sy AT BRoy S 1 I Ferohsompounds
OWﬁrvbrﬁéh RSirkoiti6H Ba0atibh M SInBALIBYEA & sRinalBBlsduction

protein kinases as well as phosphata 30 ses.
PHusiphases, an ipanticlarty misgienkinases aadfor sednefbreonineskinases,

i Alakea iR, Btheia S e e truical Fpaosyons Kiich Comprise
SHﬁééé}: uRls PERS B eV i€ meesédrﬁpoun for the tregiment of

seri ne/threoni ne ki nases and tyrosine ki nases. |nce
pH(ixmﬁuairwluaedmilseasesuch a ubi qui t ous process 35 within

c IIs and since cellular phenotypes are | ar
P IRRETLRT S PrRSCnlVENID TR EReo PaRWAE and fq thesuse of

%gm%g?QEbbé?%Egt}é gﬂ%%%@%@gﬁ[?t@fw egicﬁ&%%dmtlon of signal

transduction by Met kinase plays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intraceliular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serinefthreonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within cells and since cellutar phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease
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states and/or diseases are attributable to either
aberrant activation or functional nutations in the
nol ecul ar conponents of kinase cascades.

wepipeamess | y, considerabl e attention has beenpdgypiofsioessrs

to the characteri 5 sation of,these proteins and
conpounds that are able to moflul ate their activi ty
(for a review see: Wi nstein-Cppenhei ner et al.
Pharma. & Therap , 2000, 88, 229-279) The role of

t r '
SIS USRS 8 SRR, ol MR ARG o
( hepsionay restgticns ah tﬁeeﬁ@etdlepeadmhent‘éecﬁf ldcadey ehscutles.
are described by S. Berthou et al. in Oncogene, Vol
2&0nggquentty, C;%Q@?’%@Sﬁ@@%“ (esceen ct%:te&m Hie ehargeteri-

124088 S REEFAIRE SER-cofhpdUd=GheT BAIRLILT FABaN Weir

i S potenti y sul ng ca

Aaetiligs (fdfeh réwuéﬁsséel Ve bk tear- dwfenﬁenﬁ@rremepaama S&.
descri bed bé Christensen et al. in Cancer Res.

20berar 3209 3&% BEI).A further tyrosine kinase
i nhibitor for conbating cancer is reported by H Hov

et al. in Cinical Cancer Research Vol. 10, 6686-6694
( T684ble dhihe réCepipAYBIheRitadtoMedh h@ﬂah&d@o@enesns and

derivative, is directed a%al nst the r ecept or

c theepossibilifysofinhibiarmel G e(b@pamwaw@rmﬂh famaf)dﬁmen@em

Pt R ¥afon 3R BEEGHAA 1S S Bl 3 ad DcderB, V8N 2 No
eBﬂ”ﬁh@es BBBY 19393 (7064 P Mhe iARiblIBE SEVNATasdeschbed Mhérein, a
corrpounds whi ch specifically inhibit, regulate and/or

MHUip ke vdslige abmpcanddiscatentially s\ytrabb fes coimixatipg cancer.
Ki { t
cnelier Vel FRase UbERIET pantis inianiis BRRHIGH Pho'G
PCesiSindeVartl! iAfCamteriRed)290BE68(X19Ursh 5. bet the
co ounds according to the invention and salts

uEbEr hriosinedtiyaseainbitiioe fereamipatisigocareslr iprenested by

g. ed 5 n t
WE' ol Elnies deancs Reasasctavobn o REBBoHA £0D%). Fhe
"\’Gbﬁﬁ)ohﬂﬁ'mkﬁﬁm ah8ndod/derivanel! gl ﬁeéﬂe@ ainst the HGF
transduction by Met kinase, BYO 50097 0069
| EREQOS O0B8#78 is fil8thermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-

erated.

The present invention specifically relates to compounds of the formula |

which inhibit, regulate and/or modulate signal transduction by Met kinase,
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to conpositions which conprise these conpounds, and to
processes for the use thereof for the treatnent of
Met ki nase-induced di seases and com plaints, such as

\@@gj,[@%@gys, cancer, tunour formation, grow B-pR#1008/003473

propagation, arteriosclerosis, ocular diseases, such
as age-induced 5 macul ar dege%eration, chor oi da
neovascul ari sati on and di abetic retino- pathy,

infl ammat ory di seases, arthritis, thronbosis,

fibrosis . ) CiLLs. g .
B R Eifos RRFhihEor SRl kSR con it AUEPERE 16 prcsses for

I ehe tiseQRerdtitfabplel ifedhteR e Ml kthabesinagesd dfsctibés and com-
i mmune system 10 al so autoi nmune di seases, cirrhosis,

diidiatse SUsh@sdargiegenesis. aaneebltameur {erewiion, gravdh and

sotbRSketies A EHoREISIRRY. i FBase skt s dusEPeed
benhtsiat 6dgahénatibRt chdkbidel RasaddMiiriyation andTdiabetic mtind-
tunmours include nonocytic | eukaem a, brain,

urrslaviioBammataphdise ases, andntis stheerabeasis| thrpsige glorgrylo-

AR hER T Rsoptielnina sl deEBORRT WA DR TRABRY, wans-
didl@fﬂtlégéd(ignpﬁ%@@@&l%sdi?&.@ésésh@d 8Behabd BNtheMiHlAe sibem,
or inhibition of Met kinase for the prevention and/ or

t radsn Autaimeiung diseases Sirhosisrdiaketes ang discasascefuihatueod
or. di sturped .kinase activity. articular, the
corRShElaaitarinbiity ARd petPeaiibland the A b BaRats' (e
treatnment of certain forns of cancer. The conpounds of

the formula | can 25 furthernore be used to provide
acdenlidi twenaurrs siprpartit Jai aségfewing timoges, tcanrbe gated wigh Met

iy i%gﬁ:g@trg‘glghaegsfgffdéipﬂﬂg{g%rﬁ f@c&i@%ﬁ%ﬂ@le&ﬁ%&%ﬁa‘? brain,
ChRBREME 2 hfshatiebyERith tbRaRA! R¥yngti BRE IGRITBRIREMA] in-
thea?ornu?ghﬁﬂjcan fyurth'erm)rae b%%se for t‘g%re ! l

i atiding dung adendcareisbimpadnd smail-adidung catdingmar
expression of Met kinase. In addition, they are
particularly suitable for use in diagnostic nethods

f %edbr%%gﬁ?weﬁnoﬁ GRS EA T wréésbg,gleg, sShatedulion, modula-

di sturbed Met kinase activity. can be shown' t
t Henoarmpbibiten alchet kinage far theerevemtiar amd/batreatment of dis-

o B A6 el BT A .

8HAticui4r, (e thmpounds of the formula | can also be employed in the
treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in

connection with unregulated or disturbed Met kinase activity.

It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-
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pounds according to the invention are adm nistered to

a patient having a hyperproliferative di sease, for

exanple to inhibit tunour growh, to reduce

Wi bdodigdks on associ ated wit h a tynphoprol | f er agi/¥ £2008/003473

di sease, to inhibit trans- rejection or

neur ol ogi cal danmage due to t| sue repair, etc. The pre

5 sent conpounds are SUI tabl e for prophylactic or

therapeuti C pur poses. used herein, the term
oﬁﬁged&ordlﬁg WS ek ﬁwge@ﬁ‘érf brd SdR§Hi e%@\’c?gwgﬂﬁnpﬁawng a

di's- eases and treat nen pré-exi sting conditions

Th'qrpprmafaram dkepselfof exanple tonnhmlauhrioewgob\bly\ to reduce

R%g{psnatl on of the conpounds accord| ng to th 5_&&
Meoprasspciated with avarbisreitetive diseass: 1o it trans-
L?@tlarﬂ)?@ iSnld? Vr\ﬁtﬁé{l ?feal aéﬁagé%%q sshidTBHAR: eter?l‘(ggm'e-

astatic gro estenosi’s as-' sacl

wisieht camgpoands ciié auitatle der propélyactidlor tierapentid pur;idses As
conpounds_are used for the treatment of ongoi

diuseddeseiy the M tegatgent 1s wsee e refer rtfebottspr@rvﬁmr%pf dis-

MR e RN BTG S, 294 AR of o

preraidreissasiesd bpathisigiratidry ohtheEdsmpsosenascording to the
including mce, rats and 20 hansters; rabbits;

hamamsionduies o dbe develapaiens of oven difaseo s exaginie & prevent

| PRk Sty HEREL SFEDL AL DX SRR SRR Y leREs R as-

S wderRIved Riithi dardidvagciar §urgehaete Allerh ativdlg aharampudnds are
t he conmpounds 25 according to the invention can be

desediphthe maﬁnnemuqf cogeEg diseasgsi kuslapilising euintipeingfthe
t th a conmpound according to the
E?gﬁ?' %)f{”ﬁ@?‘f?% lﬁé\‘lr@ cent rations for a period of

t| nme which is sufficient to allow the active agents

to induce cell death or to inhibit mgration, usually

bdthachest 30 patieot carmbemlrtom roAmmalisn spacies, feexample a
can. be c out usin ated cel

t PO sahis oaMsHAT i RharS uPlefls inddifa llef el pay

t MamdtefRrabtils: HoPsdd) %Bw@%‘@é@ctats-r hetc dRsitnal #odds are of
dependlng on the specific conpound used, the specific

35nt@r®véé@re¢xnewn©ratal enestigations, pmva:hng\atmedalp'eutreatment of
%se i S I%EI cally sufficient considerably to reduce
WMANESEASE cel | population in the target tissue
vvhlle the viability of the patient is maintained. The
treatnment is generally WO 2009/ 006959 PCT/FP2 00 810
03 he susgeptibility of a particular cell to treatment with the compounds

according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally
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-5 continued until a considerable reduction has
occurred, for exanple an at |east about 50%  reduction
in the cell burden, and nay be continued until

e y no nore undesired cells are detec
v ﬁ%&@gh@s% For identification of a signal LSP’FHI)OMOMTJ

transducti on pathway and for-detection of
i nteractions between various signal transduction
pat hways, various scien- tists have devel oped suitable

REuRH LS srp SRR S iAo N SaBeIec 45 raSie an a
° f

283 0 AT e ELRBSA, Sra g b e

Farssehtaltiehe nmreairidesiroll celis tee detectgis the Bduy. si gnal

trans- duction cascade, interacting conpounds can be
utilised in order to nodu- |late the signal (for

o g TRRBRE oo vorddBCRT baRwal and i detctton 0
al ‘ster@@tucmembta@enrmga%@ﬂa@nﬁe@@m@ pathaaes deprngestien-

signal transduction pathways in ani- mals and/or cell
cdisé%héverﬁaéelgped LB BRATIENFI8ios ANOYR| S isERS HanexaTBte cell

b1 R LA PR TRABEL 187, o200 00 anc
penheeais dfittdregehit 4 afy (for émApleONhitatet 3Y.sOpeBgéas, 2001,
the determ nation of the kinase activity using

s@&tﬂoﬁﬂe'éon)oFoemmterrmn@ﬂ@ﬁ of ceBanextages & thm %gral trans-

pasuftion, s ERuS Shisracing contpiungs cfif BEGiseq EShee? o it

I iy 41 n an 351,
o ki quagi S\mErern Gty g2000.

pa
149353&'5@ ). Bbe qmnpmmdﬂ aqtqm:amgdq toe invention cantalse g@rwsed as

variou re avai able. .In

s aPrB s T0r BeupE R R GE SRt plagBlnafeGyctoR patgpays in ani-
BirfaR| fikibREell SALREMEUbIs dPRPihelclinickl 4Rea8B8¢ mentioned in this
flashpl ate assay, the radioactive phos- phorylation of

a gppdicatien.or peptide as substrate with yATP is
measured. In the presence of an inhibitory conpound,
a decreased radi oactive signal, or 35 none at all, is

do84d @Bhfent D IRdRINGBE %cll'b\ﬂﬂ?%eié%ﬂ HRyue \Uﬁ?ﬁﬁ? RleY eR‘@h’:\wn to

fluo- rescence resonance erergy transfer
artUefnemreslm&ed:m el at.i Ganeieebsyiestsdor the determlnatlon of
EP20081003473
the inase activity using substrates, for example histone (for example
Alessi et al.,, FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.

and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as subsirate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-

rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
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-6 sation (FP) technol ogies are suitable as assay
nmethods (Sills et al., J. of Bionplecular Screening,
2002, 191-214). O her non-radioactive ELI SA assay

Wi cod§€ specific phospho-anti- 5 bodies pep/Ep2008003473
(pﬁ@ggﬁg-%Bs). The phospho- AB_ bi nds only the

phosphoryl ated substrate. TP s bi ndi ng can be
detected by chem | um nescence using a second
per oxi dase- conj ugated anti-sheep anti body (Ross et

o selieh Py teeTiniolivR gt dvitable 56 HsaP miedTBRY PUBERAESS. of
t imBnst Lt Scréeniny, Q@DQPﬁ@ﬁhﬁh?._ The conditions of
interest include, but are not limted to, the

T th@MnBE-rad R cHATROVEA Ss85 Pﬁéﬁih@@s h@ekB@ciiﬁB:)b%%E?ﬁﬁ-anti—
are suitable for the treatnent of various conditions

wiedies (pdrosphe-ABs) Thempdiosphod4B himdiscrniyithe phosphasylated
snmooth nuscl e cells and/ or infl tory cells into.the
; UBsHelY s Dding A be detecled ByiGhg Tilv BEBEeNGRIng 3
bl I ; 18R s it

o 220 oA G Gnf B Blec St s e ahfody uset 41, 2002,
v&Biochhem. di)seases of interest include atherosclerosis,

coronary vascul ar 20 di sease after grafting, vein
graft stenosis, peri-anastomatic prosthetic

o1 8 31 Fary 5 EAGRN fedtcidlby 3 deteDBlafioR or tefillr prolifera-
pyiondard oell deathapbopsis)r Thelesnditibrsl ol intdebt kichaks but are

inhibitors in C. W) 20071065518. Thi adi azi nones are
d&st fippted tonthefodewings d hevioprngisaceerding 20 dha tnyeogn are

cuiapiter R Bemet} RV BYELERYPURBAL IS 118 ig pipiteration
Oameforamigrdiéan oEsmboth tnecler el ramalforohflginseatesscelfs ihfrethe

i mmune system is- chaem c and inflammatory di seases
artimabiaper ploanvessel, esgltpgan spstapied tigogflow theaualrtnat ves-

Al O | EP .= EP :

Azc,etldﬁé?r éﬁgfﬁﬂ’%@g@g §gg og:” gégﬁ\?@gaq %ﬁé@rswe IeEong. HGeBiuéid graft

divagdilapyisedass df interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.
PRIOR ART

Other pyridazine derivatives are described as MET kinase inhibitors in
WO 2007/065518.

Thiadiazinones are described in DE19604388, W(02003/037349
W02007/057093 or WO2007/057092.

Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1,

Other pyridazines for the treatment of diseases of the immune system, is-
chaemic and inflammatory diseases are known from EP 1 043 317 A1 and
EP 1061077 A1,
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ones and pyridazi nones as fungicides and insecticides.
G her pyridazinones are described as cardiotonic
agents in US 4,397,854, JP 57-95964 di scl oses ot her

4 nes. 5 The use of other MET ki nase
\W%hl?og{ﬂﬁdggé; for conbating cancer is described PCTIFG\BOMOM?J
2007/ 075567. 10 SUMMARY OF THE-I NVENTI ON The i nventi on
relates to conpounds of the formulal 15 R4 R2 NN R
R& R3 20 in which R denotes Ar or Het, R2 denotes

DA BEIRT T8 B p AW G5T9 Ao g1 BRRHite SR IRG Flyritpain-
MRyheRBandpy ik He st 44 ﬁfi'mg‘iﬁldé@%l?d ,|ns§@ctici%s

tri substltuted by Hal, A,
NLGRBNORIY 2ZiNGRSS almesuﬂnedcamdlotmmmgeﬁm INNRS @897,854.

N R3) 2, O R3) 2] , N( R3) 2,

| OFRT S0P e Pt Bfating' < o Ka) 2] N 3 2
JC(R3)21, CaJ O(R3) 2], N(R3) 2, Q C(R3)2],N O (R3)2,
JC(R3)2]" Het, S[C(R3)2]rN R3)2, S[C(R3)2],Het,
NRB{eQisBPRPNERBIRT kiiBediRB)tals, fde combatiog@RaERis described
N [ " N(R3)2, NHCONH C( R3) 2] " Het ,

OB EASSTRe69 2. 35 Nl OLRs) 2]+ Het . CON(Re) 2.
CONR3[ C(R3) 2] "N(R3) 2, CONR3[ C(R3)2]" NR3000A,

CONR3[ C(R3) 2] " OR3, WD 2 00 9/0 069 5 9
PGUMMARYIPTHYEY ANVERTADNR3[ C( R3) 2] , Het, COHet, COA,
CH=CH COORS, CH=CH N(R3)2 and/or =0 (carbonyl
oxygen),

The invention relates to compounds of the formula |

R4
yZ O
R2 ‘
> N
R? N R4
R3
in which
R' denotes Ar or Het,
R? denotes an unsaturated, saturated or aromatic 6-membered

heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R*2].0R? N=CR®N(R%)., SR*, NO,, CN, COOR?,
CON(RY),, NR’COA, NR3S0,A, SON(RY),, S(O)mA,
[C(R*)2]N(R%)2, [C(R%)2)-Het, O[C(R*)],0R’,
O[C(R*121N(R?)2, O[C(R*)2]nC=CIC(R)2IN(RY)2,
O[C(R*21N"O'(R%)z, O[C(RY2]oHet, S[C(R*)2].N(RY.,
S[C(RY]oHet, NRIC(R),1.N(R%),, NR[C(RY),].Het,
NHCON(R?);, NHCONH[C(R¥2].N(R?)z,
NHCONH[C({R)z)sHet, NHCO[C(R®)2).N(R%),,
NHCO[C(R%),]sHet, CON(R%),, CONRIC(R%)21-N(R%),,
CONRIC(RY,],NR>’COOA, CONRC(R?),],0R?,
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R3 denotes H or A Rd, R' each, independently of one
anot her, denote H, Hal, A, 5 ORS, CN, COORS3,
CON(R3) 2, NR3COA, NR3SQ2A, SO02N(R3)2 or S(OmA, Ar

\gsg%%wggenyl, napht hyl or bi phenyl, each of Pg@)&g%oh§03473

un- substituted or nono-, di- or trisubstitute
Hal , A, 10 [C(R3)2]"ORS, [C(R@S)-Z] "N(R3) 2, SR3, N2,
CN, COOR3, CON(R3)2, NR3COA, NR S02A, S02N(R3) 2,
S(O,,,A COHet, Net, JC(R3)2]"N(R3) 2,

R3) 2] "
E[Hg(quEC(C](RsRZ%:NFE%@% )4«%['5%?4@% é%A-ﬁ?H?EH'COORG-
mﬂ C(R) 2]™ N?R) g@%ﬁ%\w ( R3)E 2] " ﬂt@gen)‘
[ C( R3) ZenotgsRB)ar A,.CONR3[ C(RS) 2] " Het and/ or COA,
4 t - bi- i cycl t ur.at,eqd,
St ot oo e, Bgiereataniicohbe Aol tr SRR 1 Hal 4. 4
N, 0 and/or $RateNECOOR? ORI )DNRPSORS NRAGEM, OF

nmono-, di-, tri-, 3tetra- or pen?’asubstltuted by "Hal ,
A, [ C(R3) 2] "SORYRIPIRB)DAN(RS) 2, S, NO2, CN, COOCRS,

O, SR )2 MO, AR o SO 525055 R
q C(R3)2]" st oq'ﬂm%%b %ﬁ-ﬁ?)@] "
N( R3) 2, NHc%bci%\%Hzﬁl'ﬁet O RO O RS 2T NCES) 2
NN O FS)IRAEOR’ (00, S(RY:25R"B2) 2N, COOR,
=NA and/ or 29(‘@@%&#%5%%%02%%355@#5’

.t 5o M .
ni trogen rra;c@_q_lé}xF@mﬁ@\;ﬁ%‘ﬂw?ﬁ%bﬁ?(f&%ﬁi@?W‘F—IC@OA.

saturated heteéerocycl € r' 0 atons,
whi ch may beNHEGN(RS),, MHGOO(C (R FNIR)ANHGO OPB(R Db)o-

or branched HEHGANHIG RN i SRCONHICHReRRE 7
atoms may beyEHNHIEIRBINRIZOLONIHARELHet,
CONRYC(R*)].N(RY)2, CONRY[C(R*),].Het and/or COA,

Het denotes a mono-, bi- or tricyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by Hal, A, [C(R})2\OR?, [C(RY21.N(RY),,
SR, NO,, CN, COOR?, CON(RY),, NR’COA, NR*SO,A,
SOzN(R%,, S(O)mA, CO-Het', [C(R%);]Het", O[C(RY):]N(RY),
O|C(R%);].Het', NHCOOA, NHCON(R?),,
NHCOO[C(RY)2].N(R®)2, NHCOO[C(RY)z]Het',
NHCONH[C(R¥)],N(R?)2, NHCONH[C(R®),].Het",
OCONH{C(R)21.N(R%)2, OCONH[C(R%)]-Het', CO-Het',
CHO, COA, =S, =NH, =NA and/or =Q (carbonyl oxygen},
and where a ring nitrogen may be oxidised,

Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =QO (carbony! oxygen),

A denotes unbranched or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by F and/or in which



10

13

20

25

30

35

WD 2009/ 006959 PCf | F P2008/ 003473 -9 one or two
non-adj acent CH2 groups nmay be replaced by 0, NH S,
SO, S and/or by CH=CH groups, or 5 cyclic alkyl

wWii¥iobdnedsy’ C atoms, Hal denotes F, O, Br OrpdwER008/003473
denotes O, 1 or 2, n denotes O, 1, 2, 3 or 4, p

denotes 1, 2, 3 or 4, 10 and pharmaceutically usable
derivatives, solvates, salts, tautonmers and

stereoi sonmers thereof, including mxtures thereof in

all ratios. Egeori }5%'%@?%&%‘[{%@@% ﬁqtgxtgéerfglaced by O,

optically actrve torns ereor s

enant i omer s NH & $@c8Mptasl/ot iheCtH=aCH grageers and the
hydrates and sol - vates of these conmpounds. The term
sol vat es of ® he conpounds is taken to nean adductions

of inert soI vaF;tnE(]eII ll'?a‘?/#HL%e‘? 7°¢ta‘?oﬁ1|§e conpounds whi ch

formovvlngtg tractive force. solvates

amal for exdepbts RACIMBaer | or di hydrates or al koxi des.
The term phar maceutl cal | y usabl e derivatives is taken
t M mean, fodeaR@®0.pl@r2the salts of the conpounds

g‘nggghgg tgﬁhg&ng%@tgé}énd al so so- called prodrug

ro ug derivatives is taken to

mpan conpouepotds 1 e Feraula | 25 which have been
nodi fi ed by neans of, for exanpl e, al kyl or acyl

gﬁ@dp@d"am’@@@u}l@a|UrU&ﬂq|@69@¥ﬂlIVG§sS@MatﬂﬁhBé'lﬁ éa'étommnﬁ

c SR BRaltect M BoR e §binix JeRtheltofH L AtE

i ncl ude bi odegradabl e pol yner derivatives of t he
conpounds 30 according to the invention,
ddderinwentiort asosglatgs o theroptisally activentorms (stexgmseme@sr) the

daniomers FERRETHARE. U O8O AR e YFeds 58 ol
a%téé.eoﬂ tﬁ@é@‘ébﬁfﬁou\“vﬁs chhé W%Nﬁteﬁ;‘. fi thE EBMEBFIdENS taken
ani mal or human a bi ol ogi cal or nedical response which

| $o gt&aghaddj#ct@as ofiinestisolvent mpiegules onlp the coswalridsrwhich
%o %%vllr(\:g f8 their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.
The term pharmaceutically usabie derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.
The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or de-

sired, for example, by a researcher or physician.
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WD 20091006959 PCT/ E P200810034 i 3 -10 In addition,
the expression "therapeutically effective anount”
denotes an anount which, conpared with a

WPido8ARIEli ng subj ect who has not re- ceived & Ep2008/003473
amount, has the foll ow ng consequence: inproved

treatnent, healing, preventraﬂ or elimnation of a
di sease, syn- 5 drome, condition, conplaint, disorder
or side-effects or also the reduction in the advance

"1 B BUBT Pt T o8 Bhcinefle duiy EheptiF affthf i illes an

t RenoHTRAMIER, ddthsiredrwitteh Reldspending dubfd atdGadAEIRY-
physi ol ogi cal function. 10 The invéntion also relates

t 6etved thiscampum, hagrtee felfowing CoospasTEe: of t he

S PEh e e BEB, PAOVEHIES o RS RRREE Sy
1 dl&vnelcé%)itl@ﬁ dorPRtht, disordee R stieeefBéts ich Wiy the reduction
prefer abl'y m xtures of stereoisomeric conpounds. The

i iy the advanad oft 2 diseaseheoroplapdwndesastiet.he fornul a |

|'ts t.her, f
o Besdxnrestion: ndiinal shePh SEpun 1o Brempastes the
| BENSEhtEMHIER afe dfedé @hﬁdﬁ@ﬁﬁghaﬂhhvpm@&b@cal function.
derivatives, salts, solvates ut oner's ‘and
st ereoi soners ther eof characterised in that a) a

d f | |
R ientn ﬁ@gﬁﬁ%ﬁ@%&m%@f iRl 4N FORPGIRAY of the
t
'23% s O% ! g@éwéé@fgp%gg%gfﬁf ala%efrévérméksa fbd éxé’rﬁphé% the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-10 and pharmaceutically usable derivatives, salts, solvates,

tautomers and stereoisomers thereof, characterised in that
a) a compound of the formula Il

7z O

>~ _NH i
R N

in which R' has the meaning indicated in Claim 1,

Is reacted with a compound of the formula Il|
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LR IIl R4. 5 R3in which R2, R3, R4 and R4 have
the meani ngs indicated in Caim1l and L denotes O,
or a free or reactively functionally nodified

\\1(9%635}0965 , or C 15 b) a radical R2 is ConyefkpRosino3ss
Into another radical R2 by i) converting an oxadiazole
radi cal into a pyrimdinyl rddi-cal, i ) acyl ating or

al kylating an am no group, iii) et her fying a hydroxyl

group, 20 or <c) that it is liberated fromone of its
functional derivatives by treatnment wth a

sol vol ysi ng or hydrogeng ing agent, 25 ~.. and/or a
base or acid of the f¢@rm | is converted into one of
its salts. 30 Ahove a g o2t he fdi cals R, Rz,

R3, R4, R have t Eanags i ndi- cated for t he
formula i, unless expresslyystated otherw se. A

denot es aIkyI this' is unbranched (linear) or

branched, and has R* 2, 3, 4, 5 6, 7, 8 9 or 10 C
atons. A preferably denot es nethyl, furt her or e et hyl ,
35 propyl i sopropyl, butyl, isobutyl, sec-butyl or

t ?ﬁ k?&ff %b .RY Ll'\“t:lﬂ"ii ﬁwl'%vgltﬁg mgﬁﬂﬁ# md]%alea in @rlelm 1 and

1-Let hyI CEV@eﬂBf&J O &9 SR d?EQQfSlv@ﬂ),SﬁJ?ﬁtmﬂaanodlf ied

propyl, hexyl, 1- , 2-, 3- or 4-nethylpentyl, 1,1- ,
Ograum. | 2, 2- | 2 3- or 3,3-dinethyl butyl, 1- or

2-ethyl butyl, 1-ethyl-21-nethylpropyl, 1-ethyl-

met hyl propyl, 1,1,2- or 1,2,2-trimethyipropyl,

fwrt hernore preferably, for 5 exanple,

trifluoronethyl.

b) aradical R? is converted into another radical R? by
i}  converting an oxadiazole radical into a pyrimidiny| radical,
if)  acylating or alkylating an amino group,

i) etherifying a hydroxyl group,
or

c) thatitis liberated from one of its functional derivatives by treatment

with a solvolysing or hydrogenolysing agent,

and/or

a base or acid of the formula | is converted into one of its salts.

Above and below, the radicals R', R%, R®, R*, R* have the meanings indi-

cated for the formula i, unless expressly stated otherwise.

A denotes alkyi, this is unbranched (linear) or branched, and has 1, 2, 3, 4,
5,6,7,8, 9or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
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A very particularly preferably denotes al kyl having 1,

2, 3, 4. 50or 6 C atons, preferably nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
wendoolodoyd , pentyl, hexyl, trifluoromethyl, PpCT/EP2008/003473
pent af | uoroet hyl or 1,1, 1- trlaluoro- ethyl. 10 Cyclic

al kyl (cycl oal kyl) preferablg denot es cycl opropyl ,

cycl obutyl, cyclo- pentyl, cyclohexyl or cycl oheptyl.

Ar denotes, for exanple, o-, m or p-tolyl, o-, m or
P-RbBYI! H@ﬂfma 23 Br @hetﬂﬁpgm{grqw' P’PQDVH 3-02,2.M2 ar o

p- |so ropyl phehyl’,  o-, m or ert-but'yl p enyl 0-,
m3 a{dlrperrwdmnxlyphenguethydbutym1 -ethypdsmethyiphepyll | “adhyl-2n

omEESRSPOY. i? W%m%ﬂ‘m@bvﬁaéw ”ﬁtrtg?%'eﬁé"fe”"g‘?gr%#v g

p%ﬁ{a@@,ﬁ éth m or p-met hoxyphenyl, o-,
or 20 Xyp eny 0o-, m or

-ﬁbvem@m’acthienylppdzfergbly denotesalioyl having N-21i3,4.50r6 C
rret h

AR BTG HIAACa b RYHYASARIoRYD butyl fsobtyl, sec-butyl

. y 11 fl -
p.t%%ftﬁﬁﬂ. REM NRYE BtluorGmettft, fntafluoroethyl or 1.1, 1-trfluoro

o-ethyhr or p- brormphenyl o-, m or p-chl orophenyl o-,

S}Q%Fm H&Wé?ﬂs?‘l&'}gﬁ%ag \)oge GQ%QQY@JPDFOWI cyclobutyl, cyclo-
ﬂgﬁwy&%i@i}ybpgeﬂgﬂ,?%ﬁr m or p-cyanophenyl, o-,

m or’ p-car o-, m or
p nmet hoxycar bonyl phenyl o-, m or p- f or nyl phenyl o-,
or p-acetyl phenyl - am nosul E} hen

Af ggnates.d ot%ﬁ"ﬁﬁ or..rﬁ at ptte tSbn’;T/‘rPﬁﬁe?i snyl Fh e or

gf (gr_%mr BL&nT n- X’t‘ 9? g‘g@pw,%ﬁwbmrﬂog Wtéﬂ beryIphenyI, o

pmpowhwdrdwbhanﬁpﬁy|rbnpd51|ep51-y1||trophbnyl, @-, @ or p-aminophenyl, o-,
-[ 2- (m)rpholln 4-yl ) et hoxy] phenyl, o-, m aqr
pf{'eor(m Nrraewmmomﬁ&m ST offbRy PoltsAAthylamingsarenyl)-
[ -
i B SILISRARNEN 8 L BPE o, &1 o

f Lﬂ'émmﬂmﬁ%{)hﬁfcﬂ'rpablh)ox?c&bonﬂlpﬁenyﬁ05 m Br ﬁ-(N re -
or 3,5-difl uorophenyl

ormcsthslamaﬁ)nhe@whamn ozps(N delmthvzarsunocglaonvlmh@nvbp

oS A B ot i B2 BB g o

P@T/pﬁﬁﬂﬂaﬁﬂ@ﬁ)ﬁ%’Sm dr%@%rﬂbpﬁ@@lybﬂ, m- or p-chlorophenyl, o-, m-
3-am no-4-chloro-, 2-am no-3-chl oro-,
Z%M*Gﬁﬁethléf’@hllf@ﬂ@fﬂldO)QhWM@wBJ-C{PH fethyisulfonyl)phenyl, o-, m-

B AR RRR Ly B Hiliphonst 8o 22h8.
2,p'heﬂw@&i-.ﬂﬂpBEBMheth%xﬁcéﬁ"bonylphenyl, o-, m- or p-formylphenyl, o-,
m- or p-acetylphenyl, o-, m- or p-aminosuifonylphenyl, o-, m- or p-(morpho-
lin-4-ylcarbonyl)pheny!, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-, m-
or p-(3-oxomorpholin-4-yl)pheny!, o-, m- or p-(piperidinylcarbonyl}phenyl,
0-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl, o-, m- or p-[3-(N,N-diethyl-
amino)propoxy]phenyl, o-, m- or p-[3-(3-diethylaminopropyljureido]phenyl,
0-, m- or p-(3-diethylaminopropoxycarbonylamino)phenyl, furthermore
preferably 2,3-, 2,4-, 2,5-, 2 6-, 3,4- or 3 5-difluorophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromo-
phenyl, 2.4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-
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2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-dichlorophenyl,
2,4,6-trimet hoxyphenyl, 2- 5
hydr oxy- 3 5-di chl or ophenyl , p-iodophenyl
ro-4-aninopheny| 4-fl uoro-3 chlor
‘EOS?T%@ -bronnphenyl, 5 di fl uor o- 4- br ono- 9§ﬂ&9¥ommu4n
3- br ono- 6- net hoxyphenyl , 3 chl3r 0- 6- net hoxyphenyl ,
3-chl or o- 4- acetanidophenyl, 3-f|uoro-4-nethoxypheny|,
3- am no- 6- net hyl phenyl, 10 3-chl or o- 4- acet am dophenyl

2, 5- di met hy hi Ar further nor
SIngaaie{arﬁéa%wg%ﬁEr b 3n%quq§1chi‘;¥r5be?pa@5@%f-%@e-.

t r 2-alt :?:Et% 0 @Zﬁﬁwﬁ_rg:f G%eﬁfroqgé‘% & m&ro R%,&-ﬁi’methyl-
CQiviRd) Z)ngqzlﬁ()mNg]Jsﬂ;l@E:%y/ﬁrp[rﬁbﬁah?ﬂ lgs%l,zamiﬂg[t)henyl, 2,3,4-,
12 Bpeb i 8o 2151 O $cs- TSAOPLARYIORL O-HETEHEYPRRY, 2-
f Or(yd‘?é%ﬁglsedlcﬁrqn%qg’n)fl ;rS-Y%oph%gglzl’i éjglc?ﬂcfrg-fﬂ%’moéwnyl

- Tor yrro azo

4-4-Quord>3picraphemhyl, 2-flucfo- 4Q5roﬁTerh®219l )?l,5 dBHJorGM lsromo-
5-isoxazolyl, 2-, 4- or 5-thiazoly
5 rhestvhi bt e-6-ethaxypbenyl. é;nhlwyré rr@thowpheswl Srchloro-4-

egééréé o%g%ny&fﬂﬁﬁdlSA-rr@@Sxyfﬁh%&%%Zériﬁ}noég-gpetlfylphegyl,

or3 Bhivko-4lacetamiddiangr ot 2)5-ditneth -mnidr@mfdnyﬂ- or
-5-yl, 1,2, 4 oxadi azol -3- or -5-y 1,3, 4

thladlazol - or -5-yl, 1,2, 4- thladlazol 3- or -5-yl,

ofF f;ﬁhg[r%gheaa,%éeébéyoéeﬁgiegghengl nZhniiyPf g%ﬁréhwleagh of

5-J/Hieh id Uﬂ@ub@t;tut'eﬂdﬁ&ﬁbb(é~ diL or tﬂsubs‘irtut@ﬂ by A, Hal, CN,

5- benzi m d K s 6 enzg)
Y6 EooRy NRE 4cor~HR )zGOI@fR%zlw&m@@mme 4
- GORRTE ) z?%&éPngﬂR%@;és et 50 6 o
7-benzi sot hi azolyl, 4-, 5-, - or

7 benz-2, 1, 3- oxadlazolyl, 2-, 3- 4-, 5-, 6-. 7- or
Itfasped:twe oftfurthgr sulastitutians, Hat denote;;r. fa empima’r of 5 3 furyl,

|
or2- a3y Pr Hviiaivio T Abek ez, 14 F 4. 07
6-5. ?raz@lyl &. 211'—' BESZfatoll 3P @xazs TetxazbWI, LDE4- or 5-thiazoly!,

preferabl’y 1)3-benzodi oxadl -5-yl, 1,4-benzodi oxan-6-yl,
2,3, 8- beﬁ-ztmthlazdlydzz}bl 34eor 4-p5rnglyl @r, 4-, 5- or 6-pyrimidinyl, further-

2 s R Z sl BB VoY ebddob S s 1 1

il 5}%*?’%’52‘32%%“*'??‘?;%2%3?. A e

s Ubwdiaani-2e 0s ;546 t1,2 drthiadiszod3s or deybtie?, ftbradisentdh er -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazoly!, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,
2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-. 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or B-isoquinolyl, 3-, 4-, 5- 6-, 7- or 8-cinnolinyi, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-yl, azabicyclo-
{3.2.1]octyl or dibenzofuranyl.
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2, 3-di hydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-,
-3-, -4- or 5-furyl, tetra 5 hydro-2- or -3-furyl,
1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl, 2,34-

W 96Rrobeose - 2-, -3-, -4- or -5-pyrrolyl, PCT/EP2008/003473
2, 5-di hydro-1-, -2- -3-, -4-_ or -5- pyrrol yl, 1-, 2-

or 3-pyrrolidinyl, tetrahydroMI -2- or

-4-im dazol yl, 2,3 di hydro-1 - _2- ,-3-, -4- or
-5-pyrazolyl, tetrahydro-I-, - 3- or -4-pyrazolyl,

T @gh%&?é@én JagiicaTs may 1% bg bRy O rully hydrogenated.

- Qrrpypecive, oﬂfurthéfi)smastlt@hortsr Hﬁmap&h uslialspl deridte, f&r emample,
4- mor phol i nyl tetrah)édro 2- or_ -4- %yransyl,
1,23 @likydiAyd-, -3, - @roRZHYH-2.5- d4hycgp-2-5 -3 -4- or 5-1Uryl, tetra-

éf—?—%r—S—’f%ryF19rdl olfrfAR%{rtbPrgﬁ%})rél%&eéatﬂYé#ﬁ’ 3.

pyrirm pl perazi

|i1y1;ln3n13 2~ t-@-rahbﬁtsl-plyrroly{ 2.5-difddro-¥; -2-; 5—,, -4~ 6)1' 5«p?/frolyl
or -8-quinoly -tetra 15 hydro-1-, -2- -3-
-41- 2-¢r 3- pyer_olldmyl t@tfahglrpgoq@ ,q;@-%-uml@zolyj; 2, 35i|hycgo 1-, -2-

f ur"?ﬁer ﬁ?eﬁBY%Fgwgﬁggggbcgsnet hyloingw‘%’ phtendllhydro *-

3, 2 Bt bvlz&aﬁddgﬂxmfrﬁwétraﬁy&oei hya- erlzadmxsaormnalpyndyl 9-,
3, 4- et hyl enedi ox

3 %. Bdof ﬂweﬂﬁ;mﬂgﬁe@e&r 6xry\pmmhwl tetrahygirenddr S- 20 -4-

oVl Sh S8ty ifiofed 2 A RE S b YRR Yy PR
) 7pyy||dazfnlyr tHaa APAR- A ei.embfbry 52py3rm|d|nyl 1-, 2- or 3-piperazinyt,

dr obénzof uranyl , 2, 3-di hydro- 2 oxofuranyl

3, 14%& hyetranyroxo- P 3qu14n.a-io.l Bnyd7; or -B-quinoly!, 1,2,3 4-tetra-

SIS e 2ol g,'x-gzglryq isoguipolyl, 2-, 3-, 5 6-, 7- or 8- 34-
d'diwii:{r@baﬁ'-beﬁ‘zgﬂlzmo&bmn% $ur@hérmﬁr@'pﬁ€@r§bly 2,3-methylene-

2-0x0- 1, 3-di hydr oi ndol e” or
2 db&we@ymMm@bElﬁmedmanhﬂﬂwl 2 Bleathﬂeeeélpabplyenyl 3.4-

ot pHe PRRyp eyt - BB s g P eia arghyoro-
PYerzekiran- @’@@%W 13- ﬁeiéé‘lﬁeh'ﬁ)lenéd% Bﬁé’r’lyl or afso 3,4-di-
i sot hi azol yl, py yl, pyrimdin |azo yl,
t d‘mdatzéll-yn 5- belazbchaxﬁmm -6- tohrbyU|faerm¢rqurepyefedalzlyr%(3—

PS8 Bbanet %TIY;} 2 SR RSR A TS Spkeiyt
aﬁhﬁ%lh?&_@f%i a azo%nzo’xh%lg géic%{ﬁgﬂih}@%ﬁ%;ﬁﬁ&aﬁlyl, 2,3-

benzo- 2
SLmlsydrbbeabinndamjyloil 3-dihydraimdole, 2-eixoal, 3-dihydroindole or

pept asubstituted b 35 COOR3, CON(R3) 2,
? %}iﬁéwdfo? Zﬁ,@%ﬁc@ [ C(R3) 2], N(R3)2, WD
20091006959 PCTI EP20081003473 - 15 J O( R3) 2] nHet *

and/ or =0 (carbonyl oxygen),
Het preferably denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thia-
diazolyl, pyridazinyl, pyraziny!, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxoly!, indazolyl, azabicyclo[3.2.1]octyl, azabicyclo[2.2.2]octyl,
imidazolidinyl, azepanyl or benzo-2,1,3-thiadiazolyl, each of which is un-
substituted or mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR’, CON(R?)z, [C(R™)zlaHet', [C(R*)11OR, [C(R*):1N(RY):,
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WiH Bdvofosgli substituted by A and/or =0

and where a ring nitrogen may be oxidi sed. Het'

preferably denotes pyrrolidine, piperidine, piperazine

or norpholine, 5 each of which is unsubstituted or

( car bopyt/EP2008/003473
oxygen). R preferably denot g Ar or

benzo- 2, 1, 3-t hi adi azol yl . The unsat ur at ed,

saturated or aronmatic 6-nEnbered het erocycl e having 1

to 4 N and/or O atonms in the meaning for R2 has, for

: rimdine,
pyr %h?ﬁhh%@p@ﬁ/él ne, Cc%ﬂ)sdﬁg J‘¥r%':?.(r¥epyrn)r phol i ne, 15
piaperidedea rungmr@gemmaybéoaddiwdr opyri di ne,

1,2,3,4-tetranhydro-6-pyridine, tetrahydropyran,
1, 4-di oxane, 1, 3-di oxane, hexahydropyri dazi ne or hexa-

h fe I e r i ;
pg/f-felrt q }Z’elrf%ﬁb%g rrl?%gr@%roﬂ@% é&%n}ﬁnr%ny%eergﬁgﬁrép r'ﬂ'ngn‘.;?'%'llne
Pigaehiclivith & uRdRRtiaded Bt meacoraisubitithed 9y A and/or =0
unsubstituted or nono-, di- or trisubstituted by Hal,

A(CreeRe) PiygeaiR3, N:CRSN( R3)2, CN, COOR3,
[C(R3) 2] nN(R3) 2. [C(R3) 2] nHet, ( C(R3) 2] pOR3,

QA C(R3) 2] nN(R3) 2, qC(RB)Z]nC—C[C(RB)2] N(R3) 2,
OFE(Fralethpitder(dres Ar oPbeh iR P2 3frﬁitadaa?z%|y|

NR3[ C(R3) 2] "N(R3) 2, NR3[ C( R3) 2

[C(R3)2]nNI—|CQC(R3)2]ngéR3)2 ~ m[C(R3)2]
ISP SR CcraTt s bRrs bRrepeledaying 1
Hed 4 N GRARIr O %*r&ﬁbh@@@%% NCRDs? il ahipieOthe follow-

(carbonyl oxygen). 30 R3 preferably denotes H,
nmgwmeanmgwIpydmicpjnepmrrldazfnmpyde;mleeﬂe‘ir-abazynaimanerpholme

o R, 5 kb ARGy Eine s Bito il BRg e yrcine.
P@é&?ﬁf?@éﬁ%%mmoxéﬁe ™ BQHSIW, HeR8 hgﬂ\"gg%ﬂé’ﬂne 3k Ihexa—

radi cdl s I ch occur nore an once nm I denti cal
ohydiddyeimadine. i . e. are i ndependent of one another. The
conpounds of the fornmula I may have one or nore chira
centres and can therefore occur in various

S5 8ict A0 deénot @ Bhrimitli®y f S\ iz, SGR, 1,3-oxazinanyl,
morpholinyl, piperidinyl or piperazinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, {C(R),],OR®, N=CR>N(R?,, CN,
COOR?, [C(R¥)2)aN(R®)2, [C(RY2)aHet, O[C(RM,1,OR?, O[C(RY)2]N(RY)2,
O[C(RY)21.C=CIC(R*)21:N(R%)2, O[C(RM].N"O (R, O[C(RY),] Het,
NRC(R%)3].N(R)2, NRC(R*].Het, [C(R})2].NHCO[C(R®)2].N(RY),,
[C(R%)2].NHCO[C(R¥):]l:Het, CONRIC(R®)2J.N(R):,
CONRIC(R*),]1.NR*COOA, CONR[C(R*),].0R>, CONRI[C(R®),].Het,
COHet, CH=CH-COOR? CH=CH-N(R%); and/or =O (carbonyl oxygen).

R preferably denotes H, methyl, ethyl or propy!.
R*, R* preferably denote H.

Hal preferably denotes F, Cl or Br, but aiso |, particularly preferably F or Cl.
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5 passes all these fornms. Accordingly, the invention
relates, in particular, to the conpounds of the
formula | in which at | east one of the said radicals

@@%0%@69 the preferred 10 neanings indi cat,etd”@pgyﬁﬂﬂ“n

Some preferred groups of congounds may be express
the follow ng sub-fornul ae t 6to 11, which conformto
the for- mula | and in which the radicals not
designated in greater detail have the C neaning

a5t i i ahveRraf o elicats Rlen Bocth i e brcd My be
6idETRar sddiferaitory.care ingapdtiieht b ofie Mnamror 0

atons, which may be unsubstituted or nono-, di- or
t rTWIDQNHCBdOﬁVﬁ%eHBrmUIA | ay Rayepnem mNEGFkBR(l RENTES and

Océf‘ég? g{ng?gcc[uc&mg% % n%\%t?@%ég@%n%s 'ﬁe formula | encom-

O,3658Y il Mewd 166M3) 21nN(R3) 2, O O(R3) 2] nN O-(R3) 2,
C(R3)2]nHet NR3[ C(R3) 2] nN(R3) 2,  NR3[ C( R3) 2] nHet ,
C(R3)2] NHCO[ C( R3) 2] nN(R3) 2, 25

%‘@‘&E HMN e%@&lﬂﬁ[%?gﬁ% Rg%ﬁ%! Némpounds of the

Ok %WWI%% gfn ﬁé’:s?'b P:Qﬂ?% gﬁ@'b%%rgferred

and/ or =0 (carbon Ar denotes
pineeayriingsenditchgd abovéi %ee)drefeemhgmbpmf cbm[munds may be

E&%PesstéﬂhLﬁtg(tg)ecfpl’lwmgﬁyécﬂqrm@hqt( Sulb SCJhllct:hutt:gr(wjforr% to the for-

N RN e Ry B éé%@%%@@?%‘%&é@%ve the

PG drin2g 0l 84 T8r the formuolal IcbBdin vildicdenote H, in Id
Het denotes a nono-, bi- or tricyclic saturated,
unsaturated 5 or aromatic heterocycle having 1 to 4

Nin fh aN@&201 S 4enotes an unsaturated, saturated or aromatic
6-membered heterocycle having 1 to 4 N and/or O
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R%),].OR®, N=CR*N(R%),, CN,
COOR?, [C(R%)]N(R%),, (C(R%)2]-Het, O[C(R%),},OR’,
O[C(R*)2]aN(R%)2, O[C(R})21C=CC(R%)2JN(R ),
O[C(RY2):.N"O(R%2, OIC(R)a)Het, NRIC(R))2]N(R),,
NR’[C(R®)2]nHet, [C(R®)2],NHCO[C(R®)2IN(R?),
[C(R%)];NHCO[C(R?)z]nHet, CONRMC(R®)2]aN(R’),
CONRYC(RY21.NR*COOA, CONRIC(R*)2).0R?,
CONRC(R%;,].Het, COHet, CH=CH-COOR?,
CH=CH-N(R3)2 and/or =0 (carbonyl oxygen);

inlb  Ar denotes phenyl, naphthyl or bipheny!, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR*COA, CON(R®),, O[C(R?)2]aN(R?),,
[C(R}21.0R?, CONRY[C(RY,].N(R>); and/or
CONRYC(R),].Het:
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atons, which may be unsubstituted or nono-, di-, tri-
tetra- or pentasubstituted by A CHO COCRS,
CON(R3) 2, [CQ(R3)2JnHel ', [C(R3) 2] nOR3,

K e R

q C(R3)2J" Het' and/or =0 (9@{'}?95‘668f003473

where a ring mtrogen may be oXi di se

in le Het' denotes a monocycli’c- saturated heterocycle
having 1 to 2 N and/or 0 atons, which may be nono- or
di substi- 15 tuted by A and/or =0 (carbonyl oxygen);
|n If A .e;kg,t esrpunbraﬂ_lched or branched al kyl havi ng

1-7 H atons nay be repl aced by

F and/or Cl; 20 inlg Rl denotes Ar or
benzo- 2, 1, 3-t hi adi azolyl; in Ih R3 denotes H, nethyl,

etihyd orHetr opyl ;

,de2tésalmorRe, temotrsyclig saturdledy upsaturated

o ber 1 ai nyl ofyiﬁr%'é%gnﬁ}xe?e@ﬁ% & bV i TR PO Andd's

bstituted 3 -
o e [ o re) 2R i el e drisukRRed bEfhao- - ti-
[ O( R3) 2] nN( R3) 2,tefr & 68p&itasebstit@ea(tyRA 2CAGRO0R?,

0[ C( R3) 21nN( R3)
d C(R3) 2] nN 0- (

SR dE Sh R, (SRR R N(RY:,

NRS R3)2], N . 2
[ %% A JLN%HOCI( E?l%!%éﬁs%kgg@[ SAdR3) 2bNi8tbonyl oxygen),
[ C{ R3) 2] nNHOO, C(R@) wheddea rinGONRRje( aﬁaa),az]mma&)ea
CONR3[ C( R3) 2] nNR3CO0A, CONR3[ C( R3) 2] "

2009/ 006959 PCT/ EF' 2 00 810 03 47 3 -18

2
an\lfmégq— zc]ar bon oxygen Al %Fdé-é@r;g gH(eFﬁQv?ng‘lto

pi peridinyl, pi rzeNaemdmmi O awmﬁ;oifvhtbhrrynby beohpho! bnglisubsti-

5 furyl, thlenyl

oxazol yl ,
inlf A
inlg R’
inh R®
inli  R?

rrol vyl i m dazol yl razol yl,
dy by A a¥1d!or =0 (carbo>r/1y| ofy)éen) Y

denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or CI;

denotes Ar or benzo-2,1,3-thiadiazolyl;
denotes H, methyl, ethyl or propyl;

denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazi-
nanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R*)2].OR? N=CR>N(R%),, CN, COOR?,
[C(RP)21N(R)2. [C(R*)a]nHet, O[C(R?)],0R,
OIC(R*)2:N(R%)2, O[C(R*)CECIC(R®)IN(R):,
O[C(R*)2]iN"O(R%);, OIC(R:aHet, NRUC(R)2JN(R):,
NRC(R)JnHet, [C(R%)2]-NHCOIC(R)1N(R’),
[C{R?)2].NHCO[C(R>)3].Het, CONRYC(R%)2].N(R?)2.
CONRYC(R%);1.NR*CO0A, CONRY[C(R%),]).0R?,
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I soxazol yl, thiazolyl, isothiazolyl, pyridyl,

pyrimdinyl, tri- azolyl, tetrazolyl, oxadi azolyl,

thladlazolyl pyridazinyl, pyrazinyl, benzim dazolyl,
enzotrlazolyl i ndol ylI , benzo 10 1, 3-di oxol yl ,

WOHLYYIP  azabi cycl of 3. 2. 1] octyl, aza- PCT/EP2008/003473

bi cydo[ 2. 2. 2] octyl, inidazoLHBLnyI, azepanyl or benzo-

2,1, 3-thiadiazolyl, each of which is unsubstituted or

nmono-, di-, tri-, tetra- or pent asubstituted by A,

CHO, 15 COOR3, CON(R%) RS)%é" Het ', k%% (é

[ C( R3) 2] nN( R3) 2 CQUNRY] ﬁé? Het.deH=EH-C4 Bny|

20" P 1ic ot aeHe e %@9?2&%{8935 fégﬁ’éﬁﬁ’a?%%é’éfﬁed

pi perazi ne or nDr- phol i ne, each of which is
unsubstituted or nono- or  disubstituled by A and/o
=in {icar b8ty oxygentes pipeli¢inyl piReragingt pyraldiay, mpholmyl

2 omast . Py Pl YU e ez Ry o oxacoly
pi perazinyl, ea%x@ﬁoly%ﬁ@ﬂolk&néﬂ!@éb@&gghﬁfl ppnrmmml tri-

di- or trisubstituted by 30
N=CR3N( R3) 2, CNazalgoratrazqglyl ey zWIRﬂ;)nadlazolyl pyrldazlnyl

O RY) %iﬁ'ect_q g?%%ﬁi’%f@da%@ Rerahidae) dago. benzo-
O[ C(R3) 2] " Het, 1MR3lo%0) Ak gzabl%'ilcln\n?, 2. 1£octyl aza-
NR3[ C( R3) 2] nHef , ' [ C(R3) 21r N

[ C(R3) 2J, NHCO CbRYF12. EIe&]OCtmm@{ac() ingl azepa@l o7 benzo-

CONR3 R3) 2
20091%0(:%9529 ]PCTE?@%AF%%%R@)% E’(‘\?Aé%séﬁ‘“‘eﬁe‘%r
COet, CH=CH CORRgho-, &fHﬁHtéKrBS&ﬂp@rnQé%stEQteﬁqw ROCHO,
oxygen) R3 denotes H, nethyl, yl “or propyl l;e
R'' denote H COOR? CON(R 2, [C(R )2],,Hel [C(R )z]n
[C(R?)2]aN(R%)2, O[C(R®),]sHet’ and/or =O (carbonyl
oxygen),
and where a ring nitrogen may be oxidised,;

intk  Het' denotes pyrrolidine, piperidine, piperazine or mor-
pholine, each of which is unsubstituted or mono- or

disubstituted by A and/or =O (carbonyl oxygen),

inll R denotes Ar or Het,

R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazi-
nanyl, morpholinyl, piperidiny| or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R*2],OR?, N=CR>N(R%),, CN, COOR®,
[C(R*)2JN(R®)2, [C(R%)z]sHet, O[C(R®)],OR?,
O[C(R*)2I:N(R%)z, O[C(R*)2J.C=CIC(R)1N(RY):,
O[C(RY,1N*O(RY),, O[C(R®)2]Het, NRIC(RMIN(RY),,
NRC(R®)olaHet, [C(R®)2INHCO[C(R)1N(RY),,
[C(R?)2J,NHCO[C(R?)3].Het, CONRYC(R?),].N(R),,
CONR’[C(R%,].NR*COOA, CONRIC(R?),].OR?,
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5 Ar denotes phenyl, naphthyl or biphenyl, each of
which is wunsubstituted or nono-, di- or
trisubstituted by A, Hal, CN, S(OnmA NR3COA,

R3) 2 R3) 2] "N(R3) 2, R3) 2] " OR3,
\@@P&%qq ) 2] "N(R3) [ C(R3) 2]

)21 nN(R3) 2 and/ or 10 CONR3[ C(R) 2] " HEE T/E[g|08/003473
denot es pi peridinyl, piperazii®4, pyrrolidinyl,
nmor pholinyl, furyl, thienyl, pyrrolyl, imdazolyl,
pyrazol yl, oxazolyl, ~. isoxazolyl t hi azol yl
|soth|azolyl py.r

tetrazol yl, oxa&Q&‘éaf)ﬁ(%xirziiﬂ%}a 1CH;I)C}$E§§
pyrazinyl , oenziclOCrON, REARPLO Rapbity ow&@w'

benzo- 1, 3 dIOXO

azabi cy®%[ 3. 2. lﬂemtedH areuaylbemym.q[)raaa] octyl,
i m dazol idi nyl, aze agr\/l benzo 20
2,1, 3-t i afk azoldﬁm% ch of which is unsubstituted or

S g Al SRS G

[ C(R3) 2] nN( R3) 2 urLbétidled] oHebnoard¥ @rrtnsabétﬂard@WA Hal
oxygen) 25 and where a ring nitro oxi di sey

Het” denotes pyGhISEné, NR SR n(Rp)zp@{@ﬂ?ﬁd 'SGR )2.

or _aFsubst 1 ut Sy %9@“&“3@%&@‘ Bdhen 30

A denot es unbrarq;xbﬁpt'_r@(RByzﬁp@ned al kyl having 1-8 C

atons, in which 1-7 tonms may be replaced by F
and/ or et Hal dlenotasspiperidinyl, Bipesazinyl, pgsolidicgnotasgholinyl,

O A Y N 0
phar maceut i cal | Ysoxa2Blye tHREzbNAtstBRzoBA! gyeidys PyMAfi@hy|, tri-
taut oners and
azolyl, tetrazolyl, oxadiazolyl, thiadiazoly!, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyi, indolyl, benzo-
1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, aza-
bicyclo[2.2.2]octyl, imidazolidinyt, azepanyl or benzo-
2,1,3-thiadiazoly!l, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R?),, [C(R¥)2)Het', [C(R})2).OR?,
[C(RY].N(R%),, O[C(R*);]«Het' and/or =O (carbonyl
oxygen),
and where a ring nitrogen may be oxidised,

Het' denotes pyrrolidine, piperidine, piperazing or mor-
pholine, each of which is unsubstituted or mono- or
disubstituted by A and/or =O (carbonyl oxygen),

A denotes unbranched or branched alkyl having 1-8 C

atoms, in which 1-7 H atoms may be replaced by F

and/or Cl,
Hal denotes F, Ci, Bror |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,

o] denotes 1, 2, 3 or 4;



stereoi soners thereof, including mxtures thereof in

all ratios. 5 The conpounds of the fornmula | and al so
the starting materials for their preparation are, in
ddi tion, prepared by nethods known per se, -

\@(quggq@@n the literature (for example in th?@?gmgqj%?“”
wor ks, such as Houben- Wyl ; 20kt hoden der organi schen
Chemi e [ Met hods of Organic 10 Chem stry],
Georg-Thiene-Verlag, Stuttgart), to be precise under
reaction conditions which are known and suitable for

the said reactions. Use can also be nade here of

var.i r j ' :
AR B RGeS, e, TNAAGE IR o
f gtergbizemdrs atgrebf lin@udinganatiakk Yhéseewn all fatioshey are
novel , however, they can be prepared by nethods known

per se. The pyridazinones of the formula Il used are,

o BRI At MR o RS o B AT e
1996pardBdn 3. in GAlaRRIW) Breptired Iy rhethddisknowsader se, as de-

preferably be obtained by reacting a conpound of the

f 6efibed in heviite ratareciierexa@naplefin the: stamdaid works, sugh asn
h f the f la |11, : bl
oGRS WBhobif dsf ofarfsdtan GhaBii INiEoe & IgsRR

10 sgHemisiryf Bedyamnfe \EHRL ISRGHH, ﬁ‘ﬁbéf{)reciéé‘ under reaction
i m dazol ide or "al kyl sul fonyl oxy having 1-6 C at ons

( oafidiond mhigheare/known ahdriyitakle for the said reactions. Use can

b ol B O B OB R i bR Ll SA S e RS P here
Pid gledisild@ny! oxy), The reaction is generally carried
out“in the presence of an acid-binding agent,

15 preferably an organi c base, such as Dl PEA,

o BT AEE Bl olhe Jormaiag it 1BATe. 9o ARG kaawpn'
o1 P RORE, fSue el RO O plinar R EBag knBMpeiTse.
mheWgraadmboes 2 thé@rrche 00&Ea084 78 not 2amehercially available,
ﬁgg?g{@g'%@% rpgl\%a&%bﬁglho%oglj v“U.“J. 8%'&%5??. %Arclfiﬁlgg’ ,i éjynr]nthesis.

20
1993, 334-342.
Compounds of the formula | can preferably be obtained by reacting a
compound of the formula il with a compound of the formula ill.

25 In the compounds of the formula Ill, L preferably denctes ClI, Br, | or a free

or reactively modified OH group, such as, for example, an activated ester,

an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-

sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
30 atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinaiine.

% The addition of an alkali or alkaline earth metal hydroxide, carbonate or bi-

carbonate or another salt of a weak acid of the alkali or alkaline earth met-
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Dependi ng on the conditions used, the reaction tinme is
between a few 5 m nutes and 14 days, the reaction
tenperature is between about -30 and 140, nornmally

t 30 and 90, in particular between abo
\%&Z%ﬁ?ﬁ% pEr/Br AEl003473

Exanpl es of suitable inert solvents are
hydr ocar bons, such as hexane21'petroleun1ether
benzene, toluene or xylene; chlorinated hydrocarbons,
10 such as trichloroethylene, 1, 2-di chl or oet hane,

Sf‘aiﬁfp?wée‘ﬂé@" T e L
QRapRl . n- butanol or tert-butanol; ethers, such as

dlethyl ther di i sopropyl ether, tetrahydrofuran
( Dﬁ)ermimgionxlam eongitigos Lsed Hoegeastihtiae i3 bebvégn arfew

arlB0les i Ve o Ry on IRmesTelireds BRbie eerggeﬁhﬁ-é%“ and

b 0 u € °
o BE AR e U, B3 20 Aot hjypen about 0 and

niabioiut 8¢, such as acetonltr| | e; sul fOXI des such as

dijret h Ifo de (DMSO) ; carhon di Osulflde
J{%&ev)ﬁ% of suita e IRg[t ROYENISATR kﬁydae@au Bps .oy as hexape,
Ao 6 52 B U ! ARl ycrgatons.

misythragstriohlotdethglend, $@HdieniosoetRané i casban tetradheonide; ehlo-
ven to acetonitrile, dichl or onet hane and/ or DIVF.
250'%6@ ordiehipeameinane: alepbolsa Seeh ananethargl gthanoliisaprepa-
c h
g’%&gpporp%ao yﬁﬁggf& nol 5‘” f)ut'anbpﬂem]érgO%ﬁtrggggeﬁﬁg%er

adﬂsépr@pybémef Qtetranmrmant(mpm enyvidxanephiyes! ethdrsl such as
di al kyl azo- dicarboxylate. THF is preferred as

s @thene ghool mqngmeﬁmlmm@m@etbbls@lhgt @th\de%sb@p{ dignethyl

C e Mhnhel Wi Wt s’ S L RRnEr ARG, sBth s
arﬂcefarﬂﬁ@ysﬁnéth?racemb%rwmemf@&ﬂamud@(DMIF) Fﬁnﬂys such
ni ckel or 35 Pd/carbon in an inert solvent, such

rr@:smmnitrﬂe Suifexisies, syah agdgnetybsafeaie (IW@@loecwml-

-22 . Free ps urthernDreb. |ated in a

< SHUees Patiaey B B8 S ST i B QriacaTie iy 10 cofh
apldYAHS A& r a@hﬁbﬂn@étﬁﬁné‘?ﬂr 'ﬁgr%n‘iﬁﬁﬂbéétb}?éﬂs%@h‘% eth¥l ace-

substituted al kyl hal i de, vant ageously i'n an iner

stateent miduods aisthdisaid solvents

Particular preference is given to acetonitrile, dichloromethane and/or DMF.

The reaction of a compound of the formula Il with a compound of the for-
mula lll in which L denotes OH, is preferably carried out in a Mitsunobu
reaction by addition of, for example, triphenylphosphine and a dialkyl azo-

dicarboxylate. THF is preferred as solvent.

it is furthermore possible to convert a compound of the formula | into an-
other compound of the formula (, for example by reducing nitro groups to
amino groups (for example by hydrogenation on Raney nickel or

Pd/carbon in an inert solvent, such as methanol or ethanol).
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chl oronmet hane or THF, and/or in the presence of a

base, such as triethyl- 5 am ne or pyridine, at

t enperatures between -60 and +30. The compounds of the
formula | can furthernore be obtained by |iberati
WhHYP9583R t hei r functional derivatives by solW’Vs’ﬁ%‘W“J”J
in particular hydrolysis, 102or by hydrogenol ysis.
Preferred starting materials for the solvolysis or

hydr ogenol ysis are those C.. which contain

correspondi ng protected am no and/or hydroxyl groups

i frre@ 8gne goourss carefwthenmoee beasylated i asonwventgrat oxanner

ab h h
O BiBean BB G of AR reL G i a(eb Xing ansseubtiuted or
aBubé‘htﬁfé?ﬁélk{zlq{ali%éaﬂﬂbzﬂnthaéé RWngsn .m&&wmt %ubl&%s di-

formula I, but contain an roup |n
anhmnd:mnemartee@rt TG, gndiapjn fherprexanq:ﬂ of Bcbeser sud@as:BB-)thyl-

SRS el gpe B SR B b b7 e

hydr oxyl -protecting group instead of the H atomof a
hydr oxyl group, for exanple those which conformto
t Abefaommprunds, oﬂ:tbe foonilai Ircaarfuﬁﬂﬁaﬂrpmm oBfaimgdbyp libérating

AR GG ARsaRYET by FPLANaHG 4t BRGICUG TRrdlyss,
I tical di ff t - t ect ed
g%y%gwg%oﬁgyglgen ical or differen protecte

hydr oxyl groups to be present in the
nol ecul e of the starting mate- rial, If the protecting
E %ps present are dlfJerent fron]one anot her
caf®'f

Heﬁfa%wﬂ@agagt%@’% o8 4V 80lyplySEATdMArogRIClySiS a% those
t Qhieh @tEWE&P oup é\t%'t’é)ﬂeﬂ %rAﬁHB%gécﬂerﬂ@?&{ﬁ grdPdH-

and re es to are suit

peteaecs i e ¢binoek freg)arpinoaandior lgydrorylageips tprefehally tabse
reactions, but are easy to renove after the desired
cWBIRearny an @@oegmmm@w@tpﬁ@@é@odﬂm hopgled to an

mﬁf&%ﬁ%h@arﬂ@%ﬂhﬁ?é ﬂ'l eb'ﬂfoﬁlnstgvmg ?@rrﬁ ht?"ut Sqniain an

are,

umwajrbbplt(mdvmthﬂb§hhtaﬂﬁ|ﬁdpﬂﬂ€’¢tlngagrb|up, ftfr&!bdsmﬁde BOC or
met hyl. or aral kyl groups. Since the am noprotecting

g dngteadod@p\Nid2 St er t he desired reaction (or
reacti on sequence), their type and size are
furthernmore not crucial; however, preference is given

t Préfepsircehig\funBema@@. given to starting materials which carry a
hydroxyl-protecting group instead of the H atom of a hydroxyl group, for
example those which conform to the formula |, but contain an R"O-phenyl
group (in which R" is a hydroxylprotecting group) instead of a hydroxy-
phenyl group.

It is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.

The term "aminoprotecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against

chemical reactions, but are easy to remove after the desired chemical



in particular 1-8, carbon atons. The term "acyl group"

is to be understood in the broadest sense in

connection with the present process. It includes acyl
rou derived fromaliphatic, araliphatic, aromat
‘\Q’Q‘?E’P@P‘é?cycl ic 10 carboxylic acids or sul fon"%”%'&“&“s‘"m""”
and, in particular, alkoxycapBanyl, aryl- oxycarbonyl

and especi al |l y aral koxycar bonyl groups. Exanpl es of

such acyl groups are al kanoyl, such as acetyl,

propi onyl and butyryl; aralkanoyl such as
pmeagtlcmnrmg/beeracemed sutctisewshérerin dslye mxreculel Wplcal of such

(11;3:%( %&;%ﬂ%gwk‘? @%E}@Eﬁﬁ.ﬁ?ﬁ rﬁ g’f%y acy(fngryl arglﬁgxy-
2 n?etﬂZFér' ] Q%@XSW&ﬁ@ﬁmmB%téﬁ%q groups are rergg;ed

2-i odoet hoxycar bonyl ; aral koxy- carbonyl’ such

(‘after mﬂaéaanceq/re)acuan ifet tmybemumejatrmmpe 8em1dSI?-e are

d aryl sulf
o aherAuste diat Bitial Bueust PiefRl it divan BrRoSR fiaving 1-20.
Ty Bgﬁfc r81-§5arbbARomBENRY 'ter'f’t'i‘ da%’ligﬁmﬂ” is 18'Be LB stood

r oxy protectlng group” Is Known 1 n
garnﬁreabrdades‘eserwajmrcmrmmehom wnlgrtbe psesdntqrocess. It includes

table f t hydr oxyl, . 25 t
e @aﬁpﬁﬂs@??%@% gl %@@Q@yﬁlﬁ%&@ e ragc
0o d t i -
1 %%P vﬁl:&%f@s sdfﬁﬁgcébcﬁ@s i, A ?rtf&ﬁ]}a?,' & Marbonyl aryl

el sewhere In suc groups’ ar
t Myembmaylmmd espmﬂallymah@xytarbedybgrospbsExampm drsﬂch

aral k or acyl groups,, furthernore, al | k .
TREY PHP% 4@ a"@%% §ecafasta?@twlyerpaianviﬁaa @dw@ aralkaroy,
A R S e A T el
15 SequenrseROA[ ake&mﬁonyl§ sgthves methgxynwlsodmavehtngx;lcﬁﬁony!
in particular 1-10, carbon atons of
e PRI oy B0 214 BriodaeIHBEEArbonyl; aralkoxy-

p%%otf%esu ?a!)sggpil(t%rﬁﬂét‘éﬁqu@%g acer[ 988v\;p1 (5?1%“ |

+ andd RMOG; indydryRufopd! suchubgiMty, Fktﬁf@‘r&f Pe. PTérbn@@&rlnmo-
groups in aspartic_acid and WO 20091006959 PCr 1EP2 Q0
8 POPlgsting grounsare Bt and Mikifertherengse &4 dompce, benzyl and
20 pr.Q ted in the formof their tert-butyl esters (for
exan‘fﬁf‘e Asp(OBut)). The conmpounds of the formula |I are
| i berated fromtheir functional deriva- 5 |lives -

dgpendlng on the protecting group used - for exanple
ﬁ!gtegmr bh@roxylprotectmg group” is likewise known in general terms

and relates to groups which are suitable for protecting a hydroxyl group

25 against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size

30 of the hydroxylprotecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxylprotecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and

35
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
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aci ds, advantageously using TFA or perchloric acid,
but al so using other strong inorganic acids, such as
hydrochloric acid or sulfuric acid, strong organic

tboxylic acids, such as trichl oroacetic aci
‘@@F‘f”ﬁ’ﬂ?ﬁé “Acids, 10 such as benzene- or 9&;8500{]8;003473
p-toluenesulfonlc acid. The- ﬁnesence of an additiona
inert solvent is possible, but is not always
necessary SU|tabIe inert sol- vents are preferably

anlc for exanpl e carboxylic acids, such as, ace

Wamic agidrareretasahly protestechinBedeiih o their trsRuLe esters
a 15 hal ogenat ed hydrocar bons,
sg}qn mgﬂ‘é% g?%%han furthernore al so al cohol S,

such as net hanol, et hanol or I sopropanol, and water.
M xtures of the above-nentioned solvents are

f dhereampeendsuet g fermulad are Iq@eéatefia(mry thejs ingtignal deriva-

VERF Mcita BR Ihé bRleBind aidp' I, R tme B ling stgora

Magids, %dOént@ﬁ@bUQy%@rrﬁb ARA Jerér@Iﬂbﬁbb@rd ®ut aioduding btrﬁer
ratio 9:1 e reaction tenperatures for the cleavage

rsaaroas ingrgan KRYUS | SuchaasBydroahlode agichas divsigiadd, strong

TetOShE Tathak i B B /BBl SERERT e acids)

e&%l’!ﬁ'a% batz2her abpdol@nesbitgie Ackf ThesirBSeddeof An additional
di chl oronet hane or using approximately 3 to 5N HO in

diierhaelvant lsaaasslbiarwtlheot:m@ygrmpsww beitablgdned sol-

ff % sol f
avealSy e B Fale i alno S 3Pt ridB. sihe agetc
13cwf elﬂ_é'i'@ §0dH ¥4 t@FQHRIrbRIr &L Qbﬁﬂnéoarﬂ'idgse slich 38 DMF,

am no aci ds histidine,  aspar- agine, glutam ne and
cy@kmamtedrhwroaadam'lseauem aefd"lchldr@n'eeﬂjang fontheneomaalso

SRR 988 B B85y SR et R AR i o

a A
PRI SR BIO T ek g 7AYoy

om:lsgdmhexcesst wlthgutcmmmrﬁn of a8 furkizer soivker@ and peodhdaricedcid is
reas on the s side ch
DB IEraRY Gt iy I B O G PLASR I ARy AiPe Rprchloric

t ts
E“P“ﬁ e otk eﬁéﬁé%@%@%ﬁ cdor (] cIe408%8 Src ad-
pwahmgaonglygreiwpen(abmut &apalko B0 ppreferably between 15 and

30° (room temperature).

The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCi in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the de-
sired end product, using TFA / 10% thiophenol, with the trityl group being

cleaved off from all the said amino acids: on use of TFA / anisole or TFA/
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benzyl) can be cl eaved off, for exanple, by treatnent
with hydrogen in the presence of a catalyst (for

exarrpl e a noble-netal catalyst, such as palla 10 dium
advant ageously on a support, such as carbon). jt
‘E%I'QP@WP% %here are those indicated above, in St oz
particular, for exanple, alce®#¥ols, such as nethanol

or ethanol, or am des, such as DMF. The hydrogenol ysis

is generally carried out at tenperatures between

about 0 and 100 and pres 15 sures between about 1 and
20b|qgg]fsolq)rqyflgéf%trw;ﬂromogbh%,ﬁ;nlaq@%fs_ cleaved off, whereas

group succeeds well, for
eig{?p%lgglﬁg Stga ngsl%aﬁ gg i n met hanol or using
anmewnn;;femmtem m@n f) grovsls BOSplogBd tBPrélechArg. Itis
nmet hanol / DVF at - har maceuti cal salts and

ot@eavede iy snge f@;aﬁwmiﬁpliﬁﬁd@ dighderemethan® t he

invention can be used in their final non-salt form

On the other hand, the present invention also

eng sa65ticdlyaekasaple Méaurr?gjf@e 8 @for ieRakripre DBZbOf
theﬁm?har ?&ce{?tl cal | a%cept Feqsal ts, which can
bebanay|)wea e eeaved ofuforexgamle, intreatmerfavitc hydrogen icthe

and bases res known in the

ipRaRER et SRRt Soafies Baighe f Bl Laspnsh such as palla-
CHIpRURESaNagbbEsI) Fna! Eéﬁ);ﬁor@rﬁjcfhoés ¢d1BoRPBuikMié solvents
prepared by conventional nethods. If the conpound of

t there arentihese indinated above oarpam:Lﬂmx&c)r exaouple, algehols, such

its suitable salts can be for the ¢
e & Bl amEes, S0 as bMIE fite PidiosrabRys i

o ERERAN) LB bt Lo ERUARS BeREEn abOLL FERAPIGD" and pres-
hysdirex bebyeesodbouh hadd é’ﬂDctmrapmfenatbly ain2(h30f erddel10 bar.

PRBROERSTHA SLihe L SypHpsoseeaaell forssaarble. S1'S to 10%

prlﬂgglogxlﬁgéet aﬂgl Svarl E‘gﬁ)@?ggﬁc Easegmbsucﬂ y%‘?@géwj‘
piRACi idimethadbEDMat 204308, and N- et hyl WO 2009/ 006959
PCT/ EP2008/ 003473 -26 glutam ne. The alum niumsalts
of the conpounds of the fornula | are |like- w se

| t GARE i n conmpounds of the
fﬁfﬂ‘ a B,Ljhgil %ﬁﬁsduuu?tﬁéflﬁfﬁk?s can be fornmed by

t ridet sad dongssureisrguzendiag Wb tie plvention tan diet sl inytheir final

acceptable organi c and i norgani c acids, for exanple
hyWogathform. On the other hand, the present invention also encompasses

the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable saits can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkati metal
alkoxides, for example potassium ethoxide and sodium propoxide; and

various organic bases, such as piperidine, diethanolamine and N-methyl-
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hal i des, such as hydrogen chl ori de, hydrogen brom de
or hydrogen iodide, other mneral acids and
corresponding salts thereof, such as sulfate, nitrate
0 hosphate and the |ike, and al kyl - and ,
‘H%ﬁ@% &?%Ifonates such as et hanesul f onat e, PCT/EP2008/003473
toluenesulfonate and benzened f onate, and ot her 10
organi ¢ acids and corresponding salts thereof, such as
acetate, trifluoro- acetate, tartrate, nual eate,

succinate, _citrate, benzoate, salicylate, ascor-

arglutemine; Kee ahgaioium saity of Biecomeeunds af the f&é'@é’!ﬂ b%'iee"ke'

T Wit Fidbdoddnimp Ra of cehal GHEPOUHY ofpel Bip N bR

al fidwdresaley @arﬁlab%rnﬁ‘éd)ayﬂ@aﬂngbﬁéw%rﬁpounds with pharma-
benzenesul fonate (besyl ate isulfate, bisulate,

brasmtigally mqmab le, organis @rgmﬁdsS@rﬁaﬁmpée hydrogen

j’% ﬁsgnﬁlﬁbeﬁ? g g%ﬁg{’cml‘%&gﬁb%%gog%& %r%'rﬁ 53 hydrogen iodide,

di diwer pgesranasias ahe coifespbhaiPQrzMatiRered®daml s4idIRite,
et hane 20 sul fonate, funarate, gal acterate (from nucic

aoiiate @fabrmanhuaMané thgI|l@a;candﬁbylaﬁﬁdtreon@mutsgi{gn@tes such

ncth SfiehgsuonRic CRARRN Sateri SR bFapate. and other

hy&gaﬁkl idSI8nd RyFES oﬁHnﬁ@‘sQﬂs tHerEbPisedh 4R acetate, trifluoro-
2- hydr oxyet hanesul fonat e, iodide, isethionate, iso-

blacgetaieetarrats, analealeastiotinateatiiatepbenzoaterdatiaylale, ascor-

reR1E ABG NP G RCCaTElrA PR R DAL AN RSP L BFig:addition
D*Baaﬂt% of@hé‘%@ 'n@E%?%é RitHa | Hchidd et »Qinbr ﬁb@tate adi-

oxal ate, ol ea pal np- ate, pectinate, pe(sul
pheatg) aiginae, eargmammmammlmete rlnleozphastdtonate (besylate)

P RSSRE, bauinks e auitate. Gainleea e aPTETRr SO ad

;%9@3 AR Rfed bﬂﬁ)rét%rleb%té rB(t?éﬂe' [obé\‘ﬁbHQ?ro)pronate diglu-

Ium amohium cal cium coppe I ron(
[ rcmn‘(ala,)d|hydmgeup’mosp’rmyexe:hnnnmbenanendeeéd:yIM)ifate ethane-
ma nese pot assj um um and zjnc 35 sa

fote. fumaia®; aa!éﬁtféatet@mﬂém%a@' 3 Skt gluco-
Qc
rﬁ%ﬁ@ﬂé}fév wEBRatel BRRGAARS dier BFRSEIGRE herfisdbuRBte, ©

pdiasisulfiate, aepltddmetalﬁeabnoeteealptﬂwm aydsﬁ:lhimd@alhqdmn
and WD 20091006959 PCT/ EP2008/ 003473 -27 magnesi um
saTeRNgR. hydeoigdidss drivirexyathanessyipnate. |I041ﬁeclﬁem4@1ate iso-

OYuyisfe, 15EATR NAALORASH, fidlel (AGEER, WRaiBnale) A felate,

non-toxi'c basées in
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylipropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll}, iron(l1), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts

sodium and potassium, and the alkaline earth metal salts calcium and
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primary, secondary and tertiary amnes, substituted
am nes, also including 5 naturally occurring
substituted am nes, cyclic am nes, and basic ion ex-

q(g ‘ﬂ)g sins, for exanple arginine, betaine 473
B ? ﬁ‘]Eﬁegggchl oroprocai ne, choli ne, PCT/EP2008/00347

N, N - di benzyl et hyl enedi am neZ(?benzat hi ne),
di cyct ohexyl am ne, di et hanol am ne, diethyl am ne,
2-di et hyl am noet hanol 2-di net hyl am no- et hanol,

AL St Stttz KL ERR D
h'f?drh hﬁﬁnaPé‘G’f %?%ﬁgaﬁﬁf&@%ﬂ unoﬁ%;ﬁ@ babbdHcRidsalts of

ySI n um ne cam ne, norphol 1 ne,

pippien Ay srecormamyalandltemanpahwm rsebsmatedsanmemaﬂsmmcludmg
purines, theobrom ne ri et hanol am ne, triethyl am ne,
t Matwiafly osavEg MSBM@@ PHHT®%S QIRHC aMines,sind basic ion ex-

nor oL R 8P ELDYpRRORiAS, RiEh R0 it MbribEahe.

t letofin@ s N’ -dlwetbﬂembdlemln@matnthae) aicyclohexylamine,
n|trogen cont ai n- i ng-groups can be quaterni sed

uddi aaa@'@mlges@@ﬂwé%ﬂm Z@Ehhwkﬂm!ﬁaﬁm@gl 2-disnetBylaming-

E"%*rﬁ*e & HojarhTa0EORNnERRnbE! b By M o BE ety

cﬁn@llg{‘rﬁéaﬁmlne @lLﬁiohﬁi'nuﬁéldn@licﬁlrﬁ%’| hydsatbdrires, isopropyl-
( Ca kyl hal'i des, for exanpl e decyl, dodecyl

| @mlye; iRe.Jysinermegtuaang] Nanethyl-Beglupasineal enaimdoline,

o Pk B boliatRbE oG, whEaine. Blrifes HEPBidige.

onthemahulanhh@ wietiganthe, memldm:nbomm@pmm BA8 teen
be prepared usi such salts. The above- nent i oned

prﬁavcirﬂeswelwm@gvbmm Mscbmatr@nrunei drut disiis optiodended to
triflugroacetate, besylate, citrate,

acgrt%rra‘\%?gt agﬁ?ﬁ‘%ﬁ hem succi - nate, hippurate,

hydr ochl ori de, hydrobrorri de, isethionate, mandel ate,

me- glumne, nitrate, ol eate, phosphonate, pivalate,

s@mmmﬂmgh@a@rese@anwtmwhlcbu:lomale basic nitrogen-contain-

sul fosalic rtrate th|o | at e a

© g BRAPSEATRS e oY Uit g BuEhas (B Cagkilisiices.

af rhéilkel 0 P

oAt S ?%f‘ A caie E?’Omfd%f‘a"d
||¢r:jddeodjfﬂlﬁﬁa)ﬂwl sylates, for exachple duhetatybdlethgbarat diamyl

pho nd succi nat Th cid-addition .

DRRBROC i 0 R ldRacios Exanwis dmd: B09ecyhdaihh sty
and stearyl chloride, bromide and iodide; and aryl(C,-Ca)alky! halides, for
example benzy! chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such
salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.
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5 by bringing the free base forminto contact wwith a
sufficient amount of the desired acid, causing the
forrrati on of the salt in a conventional manner. The

ree base can be regenerated by bringing the .
‘Y%?%’S”@W?%\ct with a base and isolating the ff@@%&gé&‘u“”

in a conventional manner. Th@Bfree 10 base forns
differ in a certain respect fromthe correspondi ng
salt fornms thereof with respect to certain physical

propertles such as solubility in, polar solvents; for
t @rb@ulgbeeeée@ﬂr:@négnwe\rﬂéﬁthvafpcnwm@thrﬁéhlgaﬁeshvdro-

F PR D Espte TESSRN, RRplotiub HEAC M8 EERAREET

accept abl e base-addition salts of the conpounds of
the formula | are formed with nmetals or am nes, such

aF heqatidiaddiiansaltsapicbasix spmpeusds ohthectosmylat ag Rrgpaced

eyatiaid sl b8 RaRRI R Pt ST b MRIERT S8l of he

N.d¥sireld ReRz \Waeking teegdimatidieof Biel sAltaRrpee vdtiopAPnianaer.
di - et hanol am ne, ethyl enedi am ne,

NThe: fige basgicaodd regeantatpd ydiningingrihe saibteradata cemact

auira BasB i SaBB BN fige RS8R artbul RalipBel ¥ Rb, The free

C Wlsadbrink iter 18 'af ddridif PéspeRfmund th@fcdrr@smmge@kalbﬁﬁms
causi n? the formation of the salt in a conven- tional

rrdalmrep withgesped ta@edatraphmcal@g@mlase@%yasnsolugmngm

L RO AR cor I BuREa e MR A0 Ve g s e

aGlise £BFrESpohd tethe ﬂésﬁeét‘?dé RS basEe MGikhs (HerEbL he
corresponding salt forns thereof wth respect to

certain physical properties, such as sol u- b|||ty in
ar slvent . for the oses of .t elnv ntio
%ﬁemsn O B phGrma AU B 2tE8p Rbie, Bise B0 Rion Shits of the
Inge d‘f&ﬁﬁ fGPhila fi A& PorktR] Witk metais! dr aﬁnﬁfé@pgﬂ&q as
acco Ing to the invention contalns nore than one

gratighi metsdls Bnd allcdipaldaethometals or pggartiaamanesitRreférrgd metals

accet bleslts of this t WD 2009/.006959
&F¢ BRI IRYASTYM. MAPHasIT Ang RAIGHTS PL8lesM9A8ICe s

?‘é'rr‘i h@é%rfﬂi NSdIbEYIE ?{ey,lé'ﬂ(ﬁcﬁérﬂln% Eﬁ'oﬁ‘oér‘bﬁ%e RGNk &i-

or exa acetat e unar at e,
dlelﬂmgiolannma edrnylened|arnine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group

which is capable of forming pharmaceutically acceptable salts of this type,
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phosphat e, disodiumand trihydrochloride, but this is
not intended to repre- sent a restriction. 5 Wth
regard to that stated above, it can be seen that the

' "phar- nmaceutically acceptable sal /i
‘g‘?g@g&ﬁ&ggnnecti on is taken to nmean an activIéCT}LBZJ{]Q/‘&U'M-"3
i ngredi ent whi ch conpri ses aZ28mpound of the fornula I
in the 10 formof one of its salts, in particular if
this salt forminparts inproved pharnmacokinetic
properties on the active ingredien ared with th
P RBE iasfincilse RBcaEpRYSes Mol SAts MY Foulbte sl rms
" 9T, fol @xBiole! DitaRPsRd bRt SElRaFE Sdimebimine, di-
pharmaceutical 'y 'accept abl e salt’ form of the active 15
i pdhosghate, disodishsandotrioydehtdride, bot thieisi mofrietdinged tbsepre-
the first tinme with a desired pharnmacokinetic
proSpLALGSIGteR it did not have earlier and can even
have a positive influence on the pharnmacodynam cs of
this active ingredient with respect to its
t Withpegaidctoathat statad aboved)ét dardpe s20n That thevexpréssion "phar-
furtherpore rel at i caments conprjsing at | east

s to, ne
oﬁBaC%BW&Bmﬁ&C%P‘agl?esé'br' thePiesgalicepnefitiania datrn tamegn

U%?Pé&'@%hh@ié(ﬁt%hicﬁ Q:%ﬁn ¥REES AlpSind Sﬂh%ofa'f-‘r!fn%la lin the
thereml, Ificl uding m X urpes thereo? In a rati os,
anfdrropf icoealflits saite| b martisulandtlos sadtj formaimpart® smproved

Phar maceutj cal formul ati ons can be admi nistered in the

f Hhrercakiaghe Preppriies gitbe ashypingsedignbremeptadhvidne free
AR He 3Efile' R \'&ﬁéﬁtdélﬁéﬁ {:\‘ﬁ%r 9@?&9‘? H{H tactﬁrﬁé‘ziﬁ?l%dienl
unlt can conrprlsg, or exar¥p e, 5 ny ?o £ g, prefer

3Qsell earliemT hephdthaae utitesiyt actebtably salt ébren abthe active
to 100 ng, of a com pound according to the invention,
dé@%’ﬁélq'% can alsrPeids thinactveingerdientfer thafissh fme with a

adii i st . i . . i
© HEe Rl maRaRAL G Pocdff whEN e TR LG e bl can
a@venileiver £ gositivé el ueptaodf theqstagmadbdumarnicsvafithis active
conpri se a_Predeterm'_ned amount of active i%redi ent
pdngrednd yéthuigspectipdisdhesap eidis £iécanyiin the bedyat i ons
are those which conprise a daily dose or part-dose,
as indicated above, or a corresponding fraction WO 2

00 h¥ ifveRtich RurthenbrdA8{2s/ t8dBédidamedls comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise

a daily dose or part-dose, as indicated above, or a corresponding fraction
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thereof of an active ingredient. Furthernore,

phar rmceuti cal formulations of this type can be

{Q/P é‘jSI ng a process which is generally kg ?%PE&MOMH
ep ar maceutl cal art. 5 Pharmaceutical formnulations

can be adapted for adninistrad@on via any desired

sui tabl e nethod, for exanple by oral (including buccal

or sublin- gual ) rectal, nasal, topi cal (i ncluding

bugcal blingual or,tra |na

DU or 1% R on s A EEER TR ohHARARBLH] syruiatons
in

o?ﬁuYa@{ﬁgﬁﬁé’%ﬁ%ﬁ%@‘égﬁﬁ E;‘fﬁﬁﬁgﬁ?"ﬁch Bosgagknownin
knﬂumpmaﬂnaueupbakmmceut|cal art by, for exanple,
conbining the active ingredient with the excipient(s)
or adjuvant(s). tJ 15 Pharmaceutical fornulations
adpb Aftalliical Ml dHsSdrbe 88a5RA 18P acRfLRAR LBy
as separate units, such as, for exanple, capsul es or
t abesited suitablelenethod, for axamets by oralt(inchalig buccal or sublin-
suspen3|ons [ ueous,or non-aqueous. .liquids; i bl e
f o9H&.Jec aéamﬁseigeewab@ndv&ngrm&ﬁ@bﬁupll oyt ok FanSHeR.
or
o B PLeES N P by, pmarcs

f oomrmfadarmat)lrﬁethods $agts fdrmuldtiomsasan ve pratgirediveimg all
conmponent can be conmbined with an oral, non-toxic and

thf%@ééﬁ% #BQWW“ H&Eb@f@bﬁ'f@qt'ﬁék@” &Y cf% iexAMple, fOME8INg the
and the |ike.
i\?és% ?éem%rr%e%gé nﬁen%}(cupl 6P‘Ji]degQ]]tﬂﬁ"2' conpound to a
suitable fine size and mixing it with a
phar maceuti cal excipient commnuted in a simlar

rraﬁherma@dawaégorwﬂor@mt%d fefrprabip@mpnisteatioarsan be e,
Suﬁﬁnﬁ'ﬁster@d ag)gggﬁlaﬁ/% uﬁéefé%ﬂ:h%s %Pg%érﬁbte Egeélllei of tablets;

vour, prese er sant "an
bepdeemﬂtbr grafaRrskestions opl‘sO@bmibIWmmmulsrtg ron- aqueous
powder m xture as described above and filling shaped

ge|"3ﬂ'¢§.eeq#h'él framsrerfeam fpodes puaihinswala! liauisk e@ulsiens or
5.E hi ghly di sperse silicic acid,
t afi{:é,t éﬁnaoﬁl hc{ Jme@uzga@ﬁe, [

nmagnesi u cal - cium stearate or
pol yet hyl ene glycol in solid form can be added to the
powder m xture before the filling_ operation.
d| 3hus gr gxampie. s@ﬁhlﬁ)cas%@foraiamde@amme form of a tablet

ch E?E&Hé’tﬂ% ﬁwe mgr%dlent component can be combined with an oral,

non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,
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such as, for exanple, agar-agar, calcium carbonate or

sodi um carbonate, may |ikew se be added in order to

i mprove the availability of the medica- nent after the
sul e has been taken. 5 In addition, if desj .

“ﬁig ‘g@? sui tabl e binders, lubricants and d+éﬁﬂ'—’2%8"0034’3

tegrants as well as dyes can3l1i-kevvi se be incorporated

into the mxture. Suitable binders include starch,

gel atine, natural sugars, such as, for exanple,

gl ucose or beta-l|actose, sweeteners made from nai ze,
néugh a5, o exaplonagaitagars Galsiim cathanaie or sediugx safRopate,

ﬁke@lgﬁq‘%cfﬁe& |ﬂrort°189|f Ime[{rﬁllgeneES?ﬂabﬂ'lty of the medica-

oXyTTE 0S€,

amﬂerﬁthﬁtdrlth@capﬁ'uhe Hathﬁees‘ratau@nused in these dosage
forns include sodi umol eate, sodi um stearate,

magnesi um st earat e, sodi um benzoate, SOdI um acet at e,

" REPHELOR oS be BeTsgeb ey pifante BicErS Qo AE R aha isin-
MesdraheLhs Wells dyegodan RRWiISE bbancarpbidiad itorthemsixiune.
like. The tablet's are fornul ated by, for exanple,

prwablmgmderﬁambndemtaMr gelatrgeanaluaah&@aos. such as, for
addi nt an

ioSPRS 8% b St e e PR3 s TR e erra

giarg §)ﬂméﬂc5rub6ep%%ﬁras'ﬁdﬁé¥a$npblé afA@ R arSghdantibX s88ium
t he compound conmminuted in a suitable manner with a

dialgieate, oartmxlyamhylasllwm mdh@ﬂhsdewglycahdvanm endithg like.
for

h h
CTNBJ RS LiseRS sl doadia & Manadiude sogium olgate, sodium
PQteathidy ma srlL% s‘?@iﬂ? e odiiA ‘P:Je‘ﬁtsz!é E;SB@JH’@Eétalé Wedium
as for exa e para an ab Sor p | ONn

achierigeaarat thslik’eh Tehle dlslntegfamspheluda it @rbeany restricted
bsorp such as,, for exanpl.e, bentorgdte

<A ho. Hrafc MRUTRe oA RaPE. bertomte, QI SYMATE e
befh@t@ﬂ@tf"%?é’f&??ﬁu‘(‘ﬁfeﬂ' : (f:c?]r eﬁﬁ'rﬁpﬂeap g?ﬁﬁé %ﬁé@@eﬁ%x{ure

for exanple, syrup, st past'e, ci l age or
sgrariulatirsg of dqepdasbmgeth@(}mciturppbddmg anabdacart! amdaa«ﬂlsmteg-
preSS| ng it tr‘tg@ugh a sieve. an alternative

gf AL PSS! ep?d\ﬁkﬂ%m'ﬁ‘iuﬁ ie E'Véa’ﬂblﬁés ﬂjﬁo‘t“ﬁ?bﬂ'@ﬂ“‘éﬁ is

ts%ap‘g% Whi c%nﬁ o%rghgup Fé%rﬁr%%ir@% &mglg?%””er with a

gdinehtesr £ basdead ddsdribaideshdve, afldidptionaldf witheabinder, such
acid, a stearate salt, 35 talc or mineral oil in order

t @splosexample; catbaymethylelilgseean eignateg gatatingLr potwny!-
ML U e PR PP LA 1 o>
c goiptivecacdeldratorf s@sh &b oot BYampRy ta quaternary salt, and/or an

absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.

The powder mixture can be granulated by wetting it with a binder, such as,

for example, syrup, starch paste, acadia mucilage or solutions of cellulose

or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.

The granules can be lubricated by addition of stearic acid, a stearate salt,

talc or mineral oil in order to prevent sticking to the tablet casting moulds.

The lubricated mixture is then pressed to give tablets. The compounds

according to the invention can also be combined with a free-flowing inert
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WO 2009/ 006959 PCr/ EP2008/ 003473 -32 excipient and

then pressed directly to give tablets w thout carrying
out the granulation or dry-pressing steps. A

WQ HHIBUOEHt or opaque protective |ayer consiRET/RER08F/003473
a shellac sealing |ayer, a Lager of sugar or polyner
material 5 and a gl oss | ayer of wax nay be present.

Dyes can be added to these coatings in order to be

able to differentiate between different dosage units.
Oeatipligrg uindlsthes préssesy difexrtlyetmegim tablats lwithioah cagyingpsut the
adel'{;}';. can be. pr ga}&s nth formof dos ge
uFFARUIZWeR AL ANEPESSIEY ﬁeat f;?“é %QPQ%‘?Q'%C ve layer
S .
preggglrggﬁgb gl sila %F%Qfg &ﬁe 'co oﬁﬁgg%ﬁa}adg qﬁ'ﬁer qaterial
sahdta glossilayerof suax rmlaly def pregent. Dyesidan e added to thesee
prepared using a, non-toxic al coholic vehi

GO RAGS (v dBaks b6 Abis {0 dffRdRrIALS DBpweRm B BifosRgeHknts

compound in a non-toxic vehicle. Solubilisers 15 and
emul sifiers, such as, for exanple, ethoxylated

i Sirat kpigd, alcncﬁsolfsr atainplpo‘salu&mtd;wUp@and @likiré, adan be pre-
et her preservatives, flavour additives, such as,

f BAredinipedOrp &l sesagaUngs sodhahagives AUANIEY eEPESes a pre-
S%E%Eiﬁ g %”ﬂ&f(”é\?éfg@é 809{538%03251@\"&% e gFeZoaqgg by Hissolving

he dos

f egrobmbloand ih ah ajuelbusdmiutiont widti aauitable, ﬂa\fomeshneeéuxurs
be en- capsulated I1n mcrocapsules. The fornul ation
c @f Brepared usingpanea-tpxic aleptolis vwagcle HSSRERSIGNS) Gafs ke for-

Coa“ﬁéfeglrbg?g@ﬁ%‘g@ ﬁ( ﬁ’\%f %ﬁﬁ@%@ﬁ‘a? é\%ﬂ,atﬁgu?r%h?cl% é’é(lublhsers

pahyEhglsifiens saie atsheor Sanhpliseethoxylbhel kosRAWIEcsHols and
the fornula I' and salts, solvates and physi ol ogi cal | 'y

f pRlyoXpetaylenersorbitohathersh pressrvativesaflawusadditives, such as,

ST SRRl IR AP Ch b SEeiPhe SATRaREnpf o other
V afifR 1 Sweledd i s Wiid mﬁﬁhbaéarvﬁﬁé%e%eaéuhém' tilamellar
vesicles. Liposones can be formed from various

phosphol i pi ds, such as, for exanple, cholesterol,

R Bl Cor AL ABRR I 4 AR dhsy S83RSY ten

PR¥BS AbRE iRdhicYocapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the
like.

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically

functional derivatives thereof can also be delivered using monocional anti-
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functional derivatives thereof can also be delivered
usi ng nonocl onal anti WD 2009/ 006959 PCTI EP200S/ 003473
-33 bodies as individual carriers to which the

WO DgEo00eYse 0l ecul es are cou- pled The coONPOUNBIST/ERIV08/003473
al so be coupled to soluble p% yners as targeted

medi canent carriers. Such pol'ynmers may enconpass

pol yvi nyl pyrrol i done, 5 pyran copol yner,

pol yhydr oxypr opyl met hacryl am dophenol , pol yhydr oxy-

etb'bﬂ'lésﬁ’é‘ﬁo@ﬂﬂgﬁ@ﬁf'@ﬂs 18wHIeh Yi?é Bé’r'n%ﬁﬁn@’ﬁﬁ@iﬁcules are cou-
pol yl ysi ne stituted by palmtoyl radicals. The

c @rgxb uteess comp otinds bam rai:aoebé)eoupleplteaoimleapolyms asftargeted
bi odegr adabl e pol rs ich are suitable
S e SER M NL GAKIAGT-| S Pep et MY SCASRRRSs RAIyvinylgyrolidone,

R EoP ST A TRy PRvIITR s RBBhEd polyhydroxy-

petlydaspatamidophgdohyr-palyethyleyeansde poly;ysymwaabstytuted by
| at es and crossl I nked or anphi pat hi ¢ bl ock
p®3/RiteY 18 'cmﬁdﬂagé}ognpq@manﬁ%wﬂm tfeofﬁt?ﬁnl%@ toAaLlass

[ [
SRR aaBE B SR 3E Loh B 8 Bl gyt
clrelease oftaantdivairient ! foe erpm@s polylaetic takerd, pebi-epsikin-capro-
Thus, for exanple, the active ingredient can be

déaqtvae,er@plffﬂmxmtmaaeldr p@lyortbﬁe@prﬁorp@émetaig. polydihy-

Rﬁéﬁﬁﬁgﬂ%?ﬁéeﬁﬁﬂ%é%ae S8 el REd PE BHeriinis hlgek co-

paBieérsf sfrhyldedaetgl adm ni stration can be for- mil ated
as oi ntnents, creans, suspensions, |otions, powders,
sol utions, pastes, gels sprays, aerosols or oils. 25

Foy,. .t he treatnent t he ,eve qr ot her external
r ShaliBobhEcaRR Bliotd Sufieathe frSderia BERBhishaToN Ban
plbefaﬁ:rrﬁm.gtefa%s FHé'I ?én&@ﬂ' Mabtepd FIrBREndtd, cfdseABnth&t with
the case of fornulation to give an ointnment, the
athé epidengusedi hetrecipierdnT has, éopempleerthmectm ingredient can
e crea

APESRIeR PO R SxteT bE B adesn 28 Al HEDTnapagal
{ oY PrsTRABUEIReAeh! 3ie) 988 proggeam base or a

water-i1n-oil base 35Parrrac rrulations
adapt ed for topical application to the eye include

e rops, .. whi ch the acti redient i s dissolve
035?@ i3 Eﬁ%“cﬁq CPH*D&JL@GH%D@%E}W‘P&F?' ﬁnwfatw &0 a%%f-
ALY SOLWERENts, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosaols or oils,

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formutations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an agqueous solvent.
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WO 2009/ 006959 PCTI FP2008/ 003473 -34 Phar maceuti cal
formul ati ons adapted for topical application in the
nmout h enconpass | ozenges, pastilles and nout hwashes.

wo Bivesopgeeut i cal fornul ati ons adapted for recpel/EP2008/003473

adm ni stration can be ad- m Iﬁi stered in the form of
suppositories or enemas. Pha r?a'ceuti cal fornul ations
adapted for nasal adm nistration in which the 10
carrier substance is a solid conprise a coarse powder
having a particle size, for exanple, in the range
20-500 mcrons, which is adm nistered in the manner

i iPhdriratesticdifformulbi@esn adapied foy topgaldapphibalict incthevnauth
the nasal { passages from a, contai ner containing the
p&N&QF"H?éISdOIéJﬁ"&e@’ pastlies gnkmouthwashgs. ap| e

formul ati ons for adm nistration as nasal spray or nose
drops with a liquid as carrier substance enconpass
a®harmacegticali fermulatibng adaptedfor vedtalr administratioAaCcan be ad-
Phar maceuti cal fornul ati ons adapted for adm ni stration
byningenest indhe dorm ebsprresitorigs o) epgMascul at e dusts or

m sts, which can be generated by vari- ous types of
pressuri sed di spensers with aerosols, nebulisers or

| PRl ateuti®@diFormlalibas BBEF foR habAr ddihiatst@tiondd aftictthe
for vaginal adm nistration can be admnistered as
p&astien | stangepis ssoligreampriseyalooarssapewder hang agparticle

SRk formulations. 30 B ceutical foroulations_ . .
SR 2ol PlA: g aos 2o AT ERonS whiel) e lRendn
anke ARFHrASUR WHCHSEMIT |sStakBh S 1Y vapRl haRIIRNCLATHE Aaddl
antioxi- dants, buffers, bacteri'ostatics and sol utes,
byassages frbmaicontaimer dantainirg- thei powder headd glosedo the nose.
isptonic with the blo erecigient to

i d.af, th b .
t RAERIE Taliylations J8e AR MRt 2S HasaLRPraY & PPse drops with
S 45| |§'a9rb%rri#§®%téﬂﬁé GRS Filive-REREHR Bhdtichsand

t hi ckeners. The fornulations can be admnistered in
siwajeeedobe or nultidose containers, for exanple
seal ed anpoul es and WO 20091006959 PC7/ EP2008/ 003473
-35 vials, and stored in freeze-dried (lyophilised)

StEH#tmaseulibtioMRl4tib N aBa8Hel! 8P administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

Pharmaceutical formulations adapted for vaginal administration can be
adminisiered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in

single-dose or multidose containers, for example sealed ampoules and
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of the sterile carrier liquid, for exanple water for
i njection purposes, ime- diately before use is
necessary. Injection solutions and suspensions pre 5

wac@d/ogesaccor dance with the reci pe can be prPPHERIN0S8/003473

fromsterile powders, granul 18S. and tablets. It goes

W t hout saying that, in addltl on to the above
particularly nmentioned constituents, the formrul ations
may al so conprise other agents usual in the 10 art

W'v‘ié]s r&sPered th fr@@zélaﬁééi waéhlllisé’tﬂ’)est@fe isertAul @rﬁly‘?ﬁle addition

t hus, for exanple, for mulations are suitab
f f tioe alerdelnanies fiqaidi tm En@ynmervgate[s&)rﬁmjaohnn purpqe\es imme-

Eﬁ Feut all% effecti ve anount o(yfa compound of. t

of e Hnecassaly. ATRetgs sobiidns SrBALERe Sioh! Bre-
Rﬁ é‘(ﬁ“lﬁ‘gﬁcér%néé‘mltﬁe ré&ﬁe%% Bﬁ‘ﬂre?%'r&ﬁ‘?mﬂf sfelife powders,
ani ma

e precise conditlon that urres treatnent,
aplantles savdetableys. the nature of the fornul ation and
the nmethod of admnistration, and is ultimate- |y
determ ned by the treati ng doct or or vet However ,

ieﬁ{/@&‘%. %ﬁhﬁor theg2 ?]rag; {rrent WO st ?é:d}g%‘éigmi ﬁfer}tuoned

emmphtmemd dime Gorrrivistiets mavmlmmpme gﬁmrajdnys usualhe the
range, omO0.1 to 100 of body f t he

@5? Wit ﬁesqeﬁéMQ p@@fsu@mpeaﬂfdf%w{at ﬂ} walﬁy or-
| f I
%&Eﬁﬂﬁémﬁf%e acr%&tg?)?eaﬂr?gu %cgpf?l trb‘?% kggmﬂﬂt‘%@ flavours.
nannal wei ghing 25 70 kg is usually between 70 and 700

, where this anpbunt can be adm nistered as a si dg
d&wq@epe@lw;allwﬁﬁagw paupt af a somppusd qfathef@@@@g | depends

oot g oy ¥ (8 gt roh akinit, JhE pgeratl Skigh! Shipe
efdnirhibi, ee pravidy cofdifiors dt r@ﬁu.ﬁé& Meatndit, ahd as%@vemy the
physiol'ogi cal Iy functional derivative thereof can

détaéwrm ofabie dermuiation and thé srethod ohadetinistration mlsmltlmate-

h di h
Iy OB Br R RR E LAY, Aot ab 8k HaviRViel gy gEE G amplin
t r&%té'ﬂ?ﬁbour‘iﬁ a@éé‘rﬁfngcl@ortﬁétlh@?ﬁloﬁ%F tH@E AN & ndepibific

i nvention furthernore relates to nedi canents
c gipwits iforgexampleaiorvaebreashpawinbrod, istgenecalinindhe range

SR BRI TRE b 57 b HaT o 58 b FaE e coy

Sta%ﬁgat r;ﬁeumsr@ tyoHEAIG A the PEAGErBm Mk bRk ¥t bBaY vidignt
per day. Thus, the actual amount per day for an adult mammal weighing
70 kg is usually between 70 and 700 mg, where this amount can be
administered as a single dose per day or usually in a series of part-doses
(such as, for example, two, three, four, five or six) per day, so that the total
daily dose is the same. An effective amount of a salt or solvate or of a
physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable derivatives, sol-
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Wi aty@oshey i vati ves,

and at | east one further nedicanment active ingredient.
The invention also relates to a set (kit) consisting

of separate packs of 5 (a) an effective anobunt of a
conpound of the formula | and/or pharma- ceutically

sol vates and st er eoi soner BCT/EP2008/003473
thereof, in- cluding mxturesgthereof in all ratios,

and 10 (b) an effective anmount of a further

medi canment active ingredient. The set conprises

sui tabl e contai ners, such as boxes, individua

bajgtéLand shagsdisdmersMedtess indil8ingahixtih¥s théreofrRaPRios,
conpri se separate am 15 poul es, €ach containing an
efdrekat leastaone further medioapenhacte npeedientnul a |

and/ or pharmaceutical ly usabl e derivatives, solvates
and stereoi soners thereof, including mxtures thereof

| Y InveAlidP BisotBthtéd t&é_fs%sgmw%oag@.ung oPbeparaté bAeks of
medi canment active I ngredient I'n dis- 20 sol ved or

| aphidri effectiveramowsof albempoesa of treofopowtal band/er pharma-
sui tabl e as harqaceutical active ingredients 25 for, .
el CEUTEEIELSaRle defiyalivesyanyatas And slefeaispRer: threot, in-
tyrosi ki i di . These di seases

inclu cla t'ﬁ%ﬂg?@f‘??gﬁ{&?fdﬂ aglﬁatﬁﬁﬁ‘our cells,

pat holargi cal neovascul ari sati on (or angi ogenesi s)

whi ch propgotes the growh of solid tunmours, ocu)ar
nedVast\fiRsvgaauntRffbiniher madicapanhgctivedgaradiRiiiced
macul ar degeneration and the like) and inflammtion
(psoria- 30 sis, rheunmatoid arthritis and the |ike).
Thehepsetssombpriseseiiitadle eotainess Rehtdiebowes, didivideal bottles,
conpounds of the for- nula | and/or physiologically
ad@gstAAraPees sThm aekday atcs £xaRpie forpyise spargte am-

p:p%?ﬁ'é tda2R fntﬁn@?z@r?%ﬁ%ﬂfvefégﬁoﬂnleoﬂ g@n@@phg%{f%e formula

preven ‘ion of can err carcin

t 1t eidrmshadragentt lyf Usabld Herigities, selvatesaind/Rerecisomers
2009/ 006959 PCl'/EP2008/ 003473 -37 carci nons,
utloey@sf tiacludingemixduresitheiesf inall Gatiesia of the | ynphatic

f’ﬁtge@pgéﬁtb STRGR( 61 £ Aher' REEGREN S8 MYTBEAC N dis-

solved or lyophilised form,

USE

The present compounds are suitable as pharmaceutical active ingredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-
sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.

Preferred carcinomas for the treatment originate from the group cerebral
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group of preferred fornms of cancer are nonocytic

| eukaem a, |ung adeno 5 carcinoma, snmall-cell |ung

carci nonas, pancreatic cancer, glioblastoms and

v @@mlgogdas Ci noma. Al so enconpassed is the usepoi/EPR®B/003473
conmpounds according to daim/l ac- cording to the

i nventi on and/ or phyS|oIog|c£ I'y acceptable salts and
sol - vates thereof for the preparation of a medi canent

for the treatnent or pre 10 vention of a disease in

WL SnBRE ?lgc?eilﬁﬁfaﬂriaét ¢m|n i} Zr%rcﬁUﬁﬂ: & tﬂie?y‘ﬁﬂéﬁafi@s%stem,

whi ¢ angl 0] I'S an OocCul a I Sease,

S tmd?m@shrcetam@hav mm@ﬁl icapdihoma aticaloagicarcinbinao pafuiter
age-i nduced macul ar degeneration and the like. 15 The
usHoup of greferrd Jowns Pﬁ@a'ﬂ%ﬁrrﬁjﬁdn?n%ﬁalpdﬂkaem'a lung adeno-

PIGSLALAY SAINCAOERR AR fomS8! bandldic Bhiakegbiat Bhlas

prepar
orarf eieaBst toeindma nf | ammat ory d| seases al so faI s
w thin the scope of the Present i nvention. ﬁl es
ofAlsaencpmpraaedising uReseibeLopounsisereardiegrialdaim 1 ac-

B L A e

e%@é@ﬁﬁe’?é@f fop lﬁ@ﬁréb%?aﬁﬁn bNE nedTRAHBABToP thé heafrﬁémrapre-
| and/or physiologically acceptable salts and

solentive of phiiseage novhichangiegenesis isimpficatednedi canent

f he t reat ment_.qr venti 0Si ne .

S dlssaced s aBabBeResid™ Frolatdd BbSeurdisease
C@u‘éhtdsoﬂétuhﬁl @aéé@?ﬂfﬁlatloh ndl%éﬁ@rétﬁmoptamcy? agelin@dcéd macular
t herapeuti cal ctive anpunt of onpound
aaiﬁcgemeniylamand the ikevention is administered to a si ck

ilEuse, &1 Pegpattes o he oERuRE! Soel Phsiapgrals axngptable
C%%Its%@\dbfol@eﬂé@ I?%r?@ﬂfo?ﬁhég REaROR of & ri-é:?@ah-'énwt?rtﬁbt

w t hout undue e t. resent 1nvention
enEatmess os pteventisr of inflamumdo rpididdases @lso falik avithin the

and/oror% siologically acceptable salts dsolvés
tﬁ@PB%f i PEEREN VEHHPaL éé%”@"esao rﬁé’&?"d%\ matery ¢ipgases
ﬁﬂgaﬁ?ﬁe al%ﬁ ﬁﬁﬂﬁhé’;bts%fnagﬁt baﬁﬂacyaérmgtﬂlsapb%%dg&per-

ods ment or prevention 0

dlseaameﬁy raambnaahddnh&hkleetl c retinopat hy and
a e-i nduced macul ar degeneration, are kew se pa
89 6Hcompaseed ISheosenei3he sompounds of the formula | and!or

physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can
be determined by the person skilled in the ant without undue effort.

The present invention also encompasses the use compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-

betic retinopathy and age-induced macular degeneration, are likewise part
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-38 of the invention. The use for the treatnent or
prevention of inflammtory diseases, such as

rheumatoid arthritis, psoriasis, contact dermatitis
wodoosheésayed hypersensitivity reaction, as webCT&2008003473
treatnment or prevention of 5 ne pat hol ogi es fromthe
group osteosarconm, osteoarthtitis and rickets,

likewise falls within the scope of the present

i nvention. The expression "tyrosine kinase-induced

di coRdit i ! [
e oo HE ysBar e Eaer orbAL MRS Ghfammatory

t yiseases, skchasaheumataid ianhrikis npsarinsid, icbatacideenatiyis and
indirectly participate in the sig 10 nal transduction
pedq{mﬁ&hmeraeoahw (eastioneds weldasdbeitgatingst or prevention of
i . e L , n , .

o ot bPoRiees rop Bl drlp GG b 3" S LA AE nd Rekets.

Kilikasgsafdlls Within tcsesise of lel gresant iavedtiort. unour cel | s,
pat hol ogi - cal neovascul arjsation that pronotes the
gr 0¥ BXBESsEN Bresing kitaseinguaed disaases £5 canditiosst refars to

{ HARERaA EO D IRERE ey RREPULFE AR AL o pag Rl Fitetyrosine
I henaRi My radind kinalses antfier ARectly dehdirdttly sATBIPE RS H e sig-

the fornmulla | can be adm nistered to patients for the
20nal tramsdeptioropathanaysrof a varpely of celldar activitiag: swiludjng prolif-

AR T AT e L S B oo
USAHBA §r6ein YaHdseRonvap ek @S pAlerdlish RPLARBEF Sels, pathologi-

thereof, 25 including mxtures thereof in all ratios,
f mal neevasapansatioarthaf prometds dhergrwithaf sotid tumearsraular

of diseases in .ch the .inhibition, requl ati on and/ or

o EREE T seion (iRt enhpPe iy eeind Rt R caar AREeRE e
3Q; [ i o Ki r

o A RO I ARG (pRoNBLis RBRfatold SRR the
pH&kejra- ceutically usable derivatives, solvates and

stereoi soners thereof, including mxtures thereof in
all ratios, 35 WD 2009/ 006959 PC17FP2008/ 003473 -39

f orhd bempoands af ihefophui Nesh baeiminisesretihe patieatsienthe
of diseases which are influenced by inhibition of

t yresmeat pf fakesy. iypartieulas fass@iawingcluaaurs.

The invention thus relates to the use of compounds of the formula [, and
pharmaceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.
Preference is given here to Met kinase.
Preference is given to the use of compounds of the formula {, and pharma-

ceutically usable derivatives, solvates and stereoisomers thereof, including

mixtures thereof in all ratios,
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ing to Cdaiml. 5 Particular preference is given to
the use for the preparation of a nedica- nent for the
treatment of di seases which are influenced by
wohbdiohias of Met kinase by the conpounds aceotratirngs/ 003473
to Caim1l. Especial prefere is given to the use
for the treatnent of a diseas® ~ 10 where the disease
is a solid tunmour. The solid tunour is preferably
sel ected fromthe group of tumours of the C |ung,
| R

ﬁg&;ﬁre?%rﬁtli‘t?r{ dbszirg'néacﬁn% rﬁé@ﬁﬂﬁtth% frggtsr@%ﬂ%fﬁcfs?seé% which
ceerrelmﬂuér’med tiny inbitdtions betyrogire kinases thyeheicoerpountdseaccord-
brain, the prostate, the urogenital tract, the
Iyﬁﬂﬁ% %'msﬁstem the stomach and/or the larynx. 20
The solid tunmour is furthernore preferably sel ected
fromthe group |lung adenocarcinoma, small-cell |ung
c P artinokan prefpasress igiviercianherusegdior the peparaticrsof 8 ohedica-
carci noma and breast carcinoma. Preference  is
f UPeRkiondhe trgatraant of disrasesevhish aradnfluensernyinppitipn of

tem preferably
f or F%‘ngg? bﬁﬁﬂ%%ﬁw@i&?\gﬁaﬁgatﬂﬂ@gﬁﬁ@dﬂ romthe group
of Egpadisl prefRirenck lseyivé@ed the oY fonitke tacatrabot dfeaidisease
kaem a, acute |lynphatic | eukaem a and/or chronic

| ywhgretthe diseasgaifiasol®idumsdi scl osed conpounds of t he
formula | can be adm nistered in conbi- nation with
ot her known therapeutic agents, including anticancer

ageiY Solid fenisad phefefabliy E@Ietcﬁid‘”froﬁﬂﬁhkafg?ﬁgﬁfof agaslrs of the
relates to any agent which adm nistered to a

pdung@rsquanous apithelivnthe idaddarptheesioarachr B kidgeyshof head

can- WD 2009/ 006959 PCTI ER20 034 T
i €6k, 498 oPSaBRRSHS e Protk-Nr LIrOHny o exier the e,
a theleaih ﬁ{eﬂ?bbstélé (FRYuroReAltIGradt nthédﬁhbhgﬁc 5pstbhf the
conpound he invention, conventional surgery or
raﬂomﬁnbﬁﬂpvommEda@nvtherapy. Such chenot her apy may
include 5 one or nore of the follow ng categories of
anti- tunmour agents: (i)

gnnfdﬂévsatd fuPR &L i¥ SO AN rRSE R rafira bty S ded B the?§¥tibSung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumaour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent" relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-

cer.
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conbi nations thereof, as used in nedical oncol ogy,
such as alkylating agents (for exanple cis-platin,
car bopl atin, cycl ophospham de, nitrogen nustard,
wghhab@as chl or oanbuci |, busul phan and ni tr opomEeamyno3473
anti 10 netabolites (for exar | e antifol ates such as
fluoropyrimdines like 5-fI u ouracil and tegafur,
raltitrexed, nethotrexate, cytosine arabinoside,
hydr oxyurea and gentitabi ne); antitunmour antibiotics
(f I '

b1 i, SRR e R Aol dlifoh Refein P bR Ao B sqlg theray
| darro@y aivelveii adumon{@thei actnpoonyl @if theumventibhy conveintipnal
; antimtotic agents fﬁfor exanpl vi nca al kal oi ds
| 1 UBOeMRAPYIOthRTAPYioR ShETIGthe/aDY; Sk ChemothRTapy may include

Vi W 5 BIoRE of ﬁ‘ﬂedfoﬁlﬁ%&!g?%artgb%nltf%sr bR tﬁﬂﬁ’)utr Bhe-e)

t opol Somer ase | n- exanpl e

efi)podopntipaliferdtine/antinkeplaticyDMNAldaaragingeageusiatel 20
anmsacrine, topotecan, irinotecan and canptothecin) and
céqqmmnah@v%mqr@@f. Ag usgddnmedisajonselagyl such as alkylating

Argrei{t?ﬂﬁr Eg&#‘lﬁfﬂ(ﬁ&s%%tﬂ} %fbcfé %tl et&ﬁ[b@'h%sﬁﬁ%rﬂloaenqmrogen

anﬁuaasd Jrgphaldr ehlcrsambULEl ttﬁmmrfaemnd hiblog BUfeRizy; anti-
rat oxi f ene, drol oxifene and i odoxyfene), oestrogen

r snelabelitas (fay @@mﬂle@mnml@% suchrascfuarppyrimidines like

o OGR4 et AR Pt G BLARRtS) sPispineprabinosice.
aqgidad Gure d bR R AEdINe)! §hmuﬁfodpléﬂhbm:@§ (o @xbfrle anthra-

exa gosere In, leuprorelin and buserelin),

praygtngss lisa@sriamycin hiegnycinedoxarubicimn clauapgiycin, epirubicin,
ar. i nhi bitokrs, (for 30.exa as anastrozo
"PTRbEIE MiBrishRe as el AR afh Ay ih Ao tA el
ofagedity ﬁdﬂéia’ﬁ%ﬁle FHED alG@Idib S akeRAheHting| Mhbla@gﬁ@t dindesine
whi'ch inhibit cancer cell invasion (for exanple

mered \hoorqmloe pamch taxoidsh like taead anditaxotere)i ;rtapoigomesase in-

| s of uroki nase no activ tor
- b lof sxeriiie o RaRceByE Byas- Bk eiopepa e aenposide.
7 f
| gresdie (et At SR e o
aragemm(fesengnpla dll-trans-oetimoe epidor Jaod- r&iwnhueamdfand fenreti-
a:}Elé.t he anti-erbb2 antibody trastuzumab
¢ eptinTM and the anti-erbbl 5 antibody cetuxi mab

[k.‘?@iié’ o Y ehS A B oM olen® (R e Romoniten.

i nbrielmifeares ralbeifess atrplozife nd iabttiodexydéne), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, ieuprorelin and buserelin),
progesterones (for example megestrol acetate}, aromatase inhibitors (for
example as anastrozole, letrozoie, vorazole and exemestane) and inhibi-
tors of S5u-reductase, such as finasteride;
(iii) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-

nogen activator receptor function);
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the epidermal growth factor famly (for exanple EGFR
famly tyrosine kinase inhibitors, such as

N- (3-chl oro- 4-fl uorophenyl ) - 7- net hoxy- 6- ( 3-

WD 2ade@oeasepr opoxy) qui nazol i n-4-am ne (gefiti ACTVEP2008/003473
AZD1839), N-(3-ethynyl 10 phenyl)-6,7-bis

(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlolinib,

oSl -774) and

6- acryl am do- N- (3-chl oro- 4-fl uor ophenyl ) -7-(3-nor phol i

NQRA OPOXMbibitaiks dregroliin fattgniupetiés fod 8Ranhple stcH lnh|b1tors in-
exanple inhibitors of the platelet- derived growth

f 2dude grewthl facten @ntivedies agrsmehifagipbraceptorantiegies (for ex-

D RPR e n e pte i BolR Tt AR ek e 3N RE Sertol

Vasftiody et @mableRRa ), Mrﬁwh tlfamfélése (bt aaypdsing Rinase
anti -vascul ar endot he factor antibody

r
bdvaibitetmand pmra@fthrﬁqrmne lﬂmqﬁamg@tos@d‘ﬁr gxample iRpitors of

o DR oial e Bo5Y R w0 B by peesiag
W‘R.ﬁa%lel%ﬁﬁborarshch%mqgttqﬂoﬂoh@muwdhebwqth@moxy-s (3-

mechani sms (for exanple |inomde, inhibi- tors
i imecptiolinap{spoxyhatingRoling- mlgedge&unlh)AZmﬁﬁg) N (3-ethynyl-

e ﬁma?—ﬁ%ﬁ%@wﬁﬂvﬁ?éﬁﬁﬂ?ret BB @hblinipr ' o¥i774)
angIHd G%Tc Qﬁud’é@l\ﬂ LORRH4-NUNRS g‘?LS ROIABIBPoxY)-

WO 01/ 92 24 WO 02/ 04434 and Vii)
arquns@mi@ 4-|am|a@| (651033)), étxmnmlehrdybltmu Qfﬁharpéatelet-

g prth ety Bt b edripls PRBre ALk fopatdeite

a@?bﬂﬂ?h&ﬁ:ﬁierﬂaﬂﬁil udi ng, for exanple, approaches for
r épl acenent of aberrant genes, such as aberrant p53 or

al{ejardiaNgRREAIc agent8REUCh aIERE whjchanhibit m etleetagyjmascu-

CyRehdEnglae ﬁélréf‘a"w&h;ﬁn%ﬂ%%wfen%eeargr Vs e fafialcen
nlg{rbmm&t@émnb%a%&acm%ﬁ 9@; ¢Qhpblid € astmes

ient tolerance’to NO 20091 0695 2008/ 003473
- 4host disstdsedap publisinediindeimatiapgt, paienhamilcmjbns drug

SR BRSSO o R iRs b RO EEE B an

. rto\ﬁhﬁéhrﬂfﬁ%@@%ﬁ@ bf SEhdrRESRMISAs (1R exBMBIL 4RSI, Ynhibi-

of patient tunour
tors of integrin avf3 function and angiostatin);

{vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WQ 02/08213;

(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;

(viii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme, and approaches for increasing patient tolerance to
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cells,
interl eukin 2,

such as transfection with cytokines,
i nterl eukin

4 or

such as

gr anul ocyt e- macr ophage col ony stimnulating factor,

wpRoegmbess f or

usi ng transfected i mune cel |l »

cyt oki ne 10 transfected tumour cell

decreasing T-cell|l anergy, apprcatiresos/n03473
|l s, such as
cytokine-transfected dendritic cells, approaches using
i nes, and
bodi es. The

approaches using anti-idiotypic anti -

digbkefaply RetRWsahaitirdrah Qééﬁ?fa\hceh_:téné*@fer-
he conpounds of 1he

Table 1. Al kylating agents Cycl ophospham de

| fan Procar

megh&ABRIYrapY bggﬁ

excl usi vel vy,
f oapyland .

Lonusti ne Bus

conbined with t

| f osfan de

Aot miHROSel A oA CRes. iAdg ion o HHGORHle 8x-vivo and
HenaTRs Rph Fed ches 16 M%Féﬂs%gfﬂ{éqmﬁﬁo%é—@giﬂ} 8PFatient tumour

Streptozocin

chi or oanbuci

Tenozol o

Dacar bazi ne

Secaltst sneh a€dranséedtioa with c@loRinesi such agéiedekis @, atereukin

Caa bopl ati,n
Spi

pbgr%qqlﬂcﬂ%ﬁlﬁ%rgbﬁ%ig% géf@%%‘nélé?ﬁgr Pe/l%?())r, approaches for

464

CagderenBighPcel aﬁgﬁy} ggmﬁgggﬁg flafstebR¥AMmune cells,

Tetrapl ati'n Matt

| psughl as cytokire:-tramsfe otedad dratritie )cell SM A8 56h € sSusing aytokine-

AP-5280 (Access
- AN ECiRe: A
bodies.

35 .
r tcéﬁ In25.c319 apRwar

WO 200

1006958 PCT/ EP20_O.8J. 003473 .
gH4&ng anti-idi

otypic anti-

The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formuia I.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streplozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetrapiatin Matthey)
Ormipiatin BBR-3464
Iproplatin (Hoffrnann-La Roche)

5M-11355 (Sumitomo)
AP-5280 (Access)
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Genctitabine Trinmetrexate Capecitabine Deoxycofornycin
5-fluorouracil Fludarabine Floxuridine Pentostatin 5

2- chl or odesoxyadenosi ne Raltitrexed 6-Mercaptopurine

Wiy dig9xpsscea  6- Thi oguani ne Deci t abi ne (Super Gegy/ep2008/003473
Cyt ar abi ne C of ar abi ne (Bi oe%l si on)

2-fl uorodesoxycytidi ne Irofdl™en (M3 Pharrna)

Met hotrexat e DMDC ( Hof f mann-La |datrexate Roche) 10

Eth nlc idine TthO

Top0| soner ase Ansacrl ne

R
B LT A i
(Chentenex) 15 'he G mat ecan ['8

0

I ﬂ i not ecan (CPT-

| psen)

atecan
named
eg el'au?\
aPeraiRet ecan (BeauPSQXYC OHPH‘ff‘ I
hydr ox§deRpwesitci n TAS- 103F (udaraline

Topot ecan El sam {Fieindio8pect rum DexPamtoséaim

J{107088 (Merck &2-Chloroddsmpaadegesine BNRaltBfExed

(Bi oNurreri k) 20 'wrtapmpu(qﬂgvusphar r n@hrﬂgar@)z
(Chong Kun Rebe¢gatmysd aranel ogue Dangbe(:ﬁé@ihb%&%berGen)
KW 2170 (Kyowa RBR- 3576 Novus

Amti tunour Dacti

anti bi otics D)
Ant hr apyr azol e

Losoxant r one idatrexate

in A '”e l envision)
@ Mﬁ?ﬁ%@fsggo%%iw’

Roche)
Ethynylcytidine (Taiho )

Mitoxantron (Novantron)

Topoisomerase Amsacrine Rubitecan (SuperGen)

inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharma) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour Dactinomycin (Actinomycin Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
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Daunor ubi ci n Bl
(Bl enoxan) Epi
Ther ar ubi ci n Bl

eonycin sulfate (Daunonyci n)
rubi cin Bl eonmycinic acid 30
eomycin A Idarubicin Bleomycin B

\ﬁﬁ‘bddéﬁ)ﬁ@@g M t onyC| n C Plicanycinp MEN 10755 per/eEr2008/003473

Menar i ni Por f i

i romycin GPX-100 (Gem

Cyanonor phol i nodoxo- Phar macédti cal S)
M t oxantron Novantron W O 2009/ 006959
PCTI EP2008/ 003473

35 rubicin

-44 Antimtotic agents Paclltaxel

SBAG8075 D

= TORUIRE GOET
Ther apeutics) 5
Vilndesi ne A 105
204197 (Abbott)
Mjvobul in (Warn

([El\/S) 10 RPR 10
T

PEG Pacl i t axel
(Asahi) Crypto

ER- 86526 ( Ei sai)

D 258 (Aventi s)
ZD 6126 (AstraZelLﬂﬁ& m Yg (TuI ar|L
Tul a
) |g f ety I(y;J I

d.)\UOIII_[Hr\l—FIIC) M | e
I TG AR e
ﬁﬂﬁ?'@?‘ﬁ {he 1 DN 51059 ( [h'a'”ES]
9 RHRR t ) Dolastatuﬁ7d febptth
P8 (Fujisawa) LEG®Z 5(§edlBASF)
eMriDrBt&l:ﬂéSl (ASI A Medi caherapmubies} )
Vigoneltiie n ( BASF) CorrtiDNtEﬂlﬂQB(BayeM
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RPR 109881A (Avenhs)
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Cryptophycin 52 (Eli Lilly)
Vinflunine {Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

Combretastatln A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
'DN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE}
Dolastatin-10 (NrH)

| Taxoprexin (Protarga) CA-4 (OXIGENE)
Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate | Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar)
Glufosfamide {Baxter
International)

Albumin + 32P (Isotope

Mafosfamide {(Baxter
International)
Apaziquone (Spectrum
Pharmaceuticals)

Solutions) O6-benzylguanine
Thymectacin (NewBiotics) (Paligent)
i Edotreotid (Novartis)
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inhibitors ratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Bio- Tezacitabine (Aventis)
reductase inhibi- |tech) Didox (Molecules for
tors Gallium maltolate (Titan)  Health)

Triapin (Vion)

TNF-alpha Virulizin (Lorus Therapeu- Revimid {Celgene)
agonists/ tics)

antagonists CDC-394 (Celgene)

Endothelin-A re- | Atrasentan (Abbot) YM-598 (Yamanouchi)

ceptor antagonists | ZD-4054 (AstraZeneca)

Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
ceptor agonists Johnson)
LGD-1550 {Ligand)

Immunomodula- | Interferon Dexosome therapy (Ano-
tors Oncophage (Antigenics) sys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
{Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma) Cancer vaccine (Intercell)
JRX-2 {(Immuno-Rx) Norelin (Biostar)

PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)

immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)

p21-RAS vaccine (Gem-
Vax)
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Tamoxifen
Toremofin
Dexamethasone
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Arzoxifen (Eli Lilly)

Photodynamic
agents

Theralux {Theratechnolo-

Talaporfin {Light Sciences)

Pd-Bacteriopheophorbid
(Yeda)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SUB668 (Pharmacia)
ZD4190 (AstraZeneca)
206474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-508 {Wyeth)
EKB-569 (Wyeth)

gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
{Pharmacyclics) “Hypericin

Tyrosine kinase  |Imatinib (Novartis) Kahalide F (PharmaMar)

inhibitors Leflunomide(Sugen/Phar- CEP-701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci- PKC412 (Novartis)
ence) Phenoxodiol O

Trastuzumab (Genentech)
C225 (ImClone)

rhu-Mab {Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A inhibi-
tor, Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)

Alvocidib (CDK inhibitor,

BCX-1777 {PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell}
Galarubicin (RNA synthe-
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P1-88 (heparanase inhib)-  TransMolecular)
tor, Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine an-  [LEX Oncology)
tagonist, YM BioSciences) Minodronic acid
Histamine (histamine H2  (osteoclast inhibitor,
receptor agonist, Maxim)  Yamanouchi}
Tiazofurin (IMPDH inhibi-  Indisulam (p53 stimulant,
tor, Ribapharm) Eisai}
Cilengitide (integrin an- Aplidin (PPT inhibitor,
tagonist, Merck KGaA) PharmaMar)
SR-31747 (IL-1 antagonist, Rituximab (CD20 antibody,
Sanofi-Synthelabo) Genentech)
CCI-779 (mTOR kinase Gemtuzumab (CD33
inhibitor, Wyeth) antibody, Wyeth Ayerst)
Exisulind (PDE-V inhibitor, PG2 (haematopoiesis
Cell Pathways) promoter, Pharmagenesis)
CP-461 (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
AG-2037 (GART inhibitor, Triacetyluridine (uridine
Pfizer) prodrug, Wellstat)
WX-UK1 (plasminogen SN-4071 (sarcoma agent,
activator inhibitor, Wilex) Signature BioScience)
PBI-1402 (PMN stimulant, TransMID-107™
ProMetic LifeSciences) {immunotoxin, KS
Bortezomib (proteasome  Biomedix)
inhibitor, Millennium) PCK-3145 (apoptosis
SRL-172 (T-cell stimulant, promoter, Procyon)
SR Pharma) Doranidazole (apoptosis
TLK-286 {glutathione-S promoter, Pola)
transferase inhibitor, Telik) CHS-828 {cylotoxic agent,
PT-100 (growth factor Leo)
agonist, Point Therapeu-  Trans-retinic acid
tics) (differentiator, NIH)
| Midostaurin (PKC inhibitor, MX6 (apoptosis promoter,
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Dacarbazine Semustine
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Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine {Bioenvision)
2-fluorodesoxycytidine irofulven (MGI Pharrna)
Methotrexate OMDC (Hoffmann-La
ldatrexate Roche)
B Ethynyleytidine (Taiho )
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antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
{Daunomyecin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 {(Gem

Cyanomorpholinodoxo-
rubicin
Mitoxantron (Novantron)

Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert}
Cemadotin (BASF)
RPR 109881A (Aventis)

TXD 258 (Aventis)

SB 408075
{GlaxoSmithKline)
E7010 (Abbott)

PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Ischomohalichondrin-B

_ (PharmaMar)
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inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

mnhibitors

Trabectedin (PharmaMar)
Glufosfamide {Baxier
International)

Albumin + 32P {Isotope

DNA antagonists

Mafosfamide (Baxter
International)
Apaziquone (Spectrum
Pharmaceuticals)

Tariquidar (Xenova)
MS-209 (Schering AG)

Solutions) O6-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib (Schering- Perillyl alcohol {DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase
inhibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metailoproteinase |Neovastat (Aeterna

inhibitors Laboratories)
Ribonucleoside Marimastat (British
reductase Biotech)

CMT -3 {CollaGenex)
BMS-275291 (Celltech)
Tezacitabine (Aventis)
Didox {(Molecules for
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(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL

Retinoic acid Fenretinide {Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
| LGD-1550 (Ligand)
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)

JSF-154 (Tragen)
Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

Dexamethasone

Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)
p21-RAS vaccine
(GemVax)
Hormonal and Qestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesierone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyitestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
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Val rubi ci n Losoxantrone Daunorubicin Bl eonycin
sul fate (Daunonycin) (Bl enoxan) Epirubicin

Bl eonycinic acid

Ther ar ubi ci n Bl eonycin A 20

WE3bsogdsy Bl eonycin B Rubi dazon M tonycin CPCTIFPZOUS!OOJ-!?J
Pl'i canyci np MEN-10755 (Menari g: Porfironycin GPX-100
hac

(Gem Cyanonor phol i nodoxo-

euticals) rubicin

25 Mtoxantron (Novantron) C Antimtotic agents
Pacl i taxel SB 408075 Docet axel (GI axosm t hKl i ne)

) ..
CC ||| Ul 11T ETUJ.U
V| nr\rlng na Thar A

\f-\uuutl) VIIIUIdSlIIIl:‘ PGTAE(Cet
anniit 1 ~cl L CAN0

(H ydyn@gmigesi o
(EJ@Q}?" 204197 (A
(BASF) M vobulin
Lanmbert) ER-86524
Canbretastatin A4

Qaﬁ?m@@%gbmﬁéébésﬁi @ Batierophegphorbid

\Jbefalyx Rhi zoxin (Fuj {¥808) LU 223651

(Theratenhnolpgiess 1 (ASmt&\YBdﬂJ@XaDhY“n
Mdte safin-Gaflolleinadot i n (PBaSRACYyclics)
RIRMMacyBREs)109881 A (Hypenicins)

| 40 onDnallchondr

I n-B TXD 258 Aventirs Phar maMar WO

VA ec%@;:ﬁ:% é{tghijnarwar)

Eiiag 52 (Eli Lilly) !
DI839 (AstraZeneca) MLN518 (M|Ilen|u

Erlotinib (Oncogene PKC412 (Novartis)
Science) Phenoxodiol O

Canertjnib (Pfizer) Trastuzumab {Genentech)
Squalamine (Genaera) C225 (ImClone)

SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)

ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)

Vatalanib (Novartis}) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016

(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Various agents

SR-27897 (CCK-A BCX-1777 (PNP inhibitor,
inhibitor, Sanofi- BioCryst)

Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP  stimulant, Alfacell)

agonist, Ribapharm) Galarubicin (RNA
Alvocidib (CDK inhibitor, synthesis inhibitor, Dong-
Aventis) A)

CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
vy Medical) agent, SRI international}
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB

stimulant, Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
GlycoGenesys) inhibitor, Active Biolech)
G17DT immunogen Seocalcitol (vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral (oxygenator, 131-1-TM-601 (DNA

Alios Therapeutics) antagonist,
Pi-88 (heparanase TransMolecular)
inhibitor, Progen) Eflornithin {ODC inhibitor,

Tesmilifen (histamine ILEX Oncology)
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Vi nflunine (Fabre) AVLB (Prescient 5 Auristatin PE

(Tei koku Neur oPharnma) Hornone) Azaepothilon B (BMS)

BMS 247550 (BMS) BNP- 7787 (Bi oNunerik) BMsS 184476
WBMRp/06#sd - prodrug (OXi GENE) BMsS 188797 ( BMSPCT/EP2008/003473
Dol astatin-10 (NrH) Taxo rexigy Protar a CA-4 (OXi GENE)

10 Aromat ase Ami nogl ut et hi mi'de Exemestan inhibitors
Letrozol e Atanestan (Bi oMedi ci nes) Anastrazole YM 511
(Yamanouchi) Formestan Thym dyl ate Pernetrexed (Eli

LIl Ty) Nol atr eXeqigf 'omsft‘WM 15 synt hagginddomoacidBIO
OjFact or TM ( Bi oK ¥ | tors DNA an&%}&B&héFlﬁhlbltOf
Tabect edi n (Pha chi
Glufosfamde(Ba L| rgajgt lant,
Apazi quone ( Spect f )ZP imuian
Phar maceut i cal s) T@@P flrbﬂU)p - benzy|
Thymect aci n ( NewBinitiitos) Ribrphageht ) Eéﬂlﬁ@dﬂﬁjT inhibitor,
(I‘Llovart i s) Far nes@lledgitiielfintegriuOncol o@hafimpMaa) ni b
(Johnson & tran‘Fﬁﬁlfa@%ﬂlslta‘héickJIQGaa n) Ratexinmdt PCDA0santibody,
IB_crngL arm;J (SZQGILER%BWW ‘th eAle gﬁ&fﬁée&ﬂq%g;)

ij oPhar ma - 435 55 urrp [ Lormar@D i
(¢BA Pharma) Zosy gﬁf’g ) y, Wyeth Ayerst)
tni hydrochl ori de - 20 Ht% J

Bijri codar di ci tr( t(\%r ) H| st one ema pol
Tacedi nal i ne (Pfl gisyling (B Pf'é?rhylpr%ﬂ lgr gPparmagenesis)

tnansferase SAHA
M- 275 (Scheri ng
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Miilennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point
Therapeutics)

Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotech)
CDA-Il (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

Allﬁatfmnav%) (Ti t an) InAngl Polteclosan
B8r4®k (BDEaV tinhlkitgr-uj imutbyash, Endo)

Triacetyluridine {uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole {(apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
R0-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia}




Met al | opr ot ei nase Neovastat (Aeterna CMI -3

(Coll aGenex) 35 inhibitors Laboratories) BMs- 275291
(Celltech) Ribonucl eoside Marimastat (British

wezarih@es ne (Aventis) reductase Biotech D dpxr/EP2008/003473
(Mol ecul es for N O 2009/ 0069 PCTI EP2008/ 003-173 -51
inhibitors Galliummaltol ate Itan) Health) Tria pin
(Vion) TNF-al pha Virulizin (Lorus Revimd (Cel gene)

agoni sts/ Therapeutics) 5 antagonists CDC-394 Cel ene

EndebR@liddy ﬁ&é’ﬁﬁ@rﬁ%ﬁtﬁi@ rgﬁ@@qubeYé\%rﬁ%d Witk 'ﬂié‘o QLS dimulta-

receptor ZD- 4054 (AstraZeneca) antagonists

Retdousi coasealtiveraraeparate dishemssanoithalindivieliahodmponents of
(Ljgand) receptor agoni sts Johnson) LGD- 1550 Li and

| ThE ABRTROE S aPBnaBER GEoMcts REMp o, oRtalox De Lorbounds
Oy ' cs) (Anosys) GWK (Progenics)

Pent ?F@H@%ﬁ% lgﬁlsglr%&%ancer 15 Adenocarci nonma vacci ne
Technol ogy) (Biomra) JSF-154 (Tragen) CTP-37 (AVI

Bi oPharma) Cancer vaccine (Intercell) JRX-2

(IAPDASSRX) Norelin (Biostar) PEP-005 (Peplin

Bi otech) BLP-25 (Biomra) Synchrovax vaccines (CTL

mﬁe‘ ESRBE0RES be ﬁ%&fﬂﬁéﬁzp 'gﬁrf%'e?witﬁ'e (eg?r‘ﬁ%f%r\h%{)e) tested by

anona’ vaccl ne era soge
p2he BASayadestribedlegivarxandaereftalndanthaveKinageinhibitory

Pr ednj sone ) .
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-8121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248: Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et

al., In Vilro 18:538- 549).

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.

14-528), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as “N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.

The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (*P-ATP, **P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive
signal, or none at all, can be detected. Furthermore, homogeneous time-

resolved fluorescence resonance energy transfer (HTR-FRET) and



25 anti hornonal Conjugated oestrogens

Met hyl predni sol one agents Ethynyl oestradi ol

Predni sol one chlorotri ani sene Am nogl ut et hi m de
wdemeawéwsb Leuprolide Hydroxyprogesterone Go®ET&IPRI08/003473
caproate Leuporelin 30 Medroxgr ogest erone

Bi cal utam de Testosterone Flutam de Testosterone

propi onate Cctreotide Fluoxynesterone N | utam de

Met hyl t estosterone Mtotan Diethylstilbestrol P-04

&f t 6§iEE dhUe ISed asgassagmeth-
e e g e pre

Eli Lill
Deodniilmebale JAOf Bioropegets Sapesming P2003/ {533!3273) -52
Phot odynam ¢ Tal aporfin (Light Sciences)
PdO e tneini-repiceaapiie B1il 8A asgaptnseihbds aﬂsemp@‘ﬁé‘utq:)hospho-anti-

R K e cslhighbe ehpsehor

Hy, [ t

R R G G L
7isifidCameiond)peraxidas e-cCoRfugated ﬁ@nﬂuﬂyqlﬂoss@w.39002, Bio-
(AstraZeneca) M.N518 (M Ilenium 10 Erlotinib

(Ghesdeht PKC412 (Novartis) Science) Phenoxodiol 0
Canertjnib (Pfizer) Trastuzumab (Genentech)

Squal am ne (CGenaera) C225 (1 nCl one) SU5416 (Pharnaci a)

r FadtblateGaeedd (Mgt kinase)

The test plates used are 96-well Flashplate™ microtitre plates from Perkin

Elmer {Cat. No. SMP200}. The components of the kinase reaction de-
scribed below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled *>P-ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

The full value used is the inhibitor-free kinase reaction. This should be ap-
proximately in the range 6000-9000 cpm. The pharmacological zero value
used is staurosporin in a final concentration of 0.1 mM. The inhibitory

values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well;

30 pl of assay buffer

10 yl of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 pCi of *>P-ATP)

90 pi of Met kinase/substrate mixture in assay buffer;
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SU6668 (Pharnmaci a) MDX-H210 (Medarex) ZD4190
(AstraZeneca) 2C4 (Genentech) 15 ZD6474 (AstraZeneca)
MDX- 447 (Medarex) Vatal anib (Novartis) ABX-EGF

VABEmRbEdse PK1166 (Novartis) | MC-1C11 (| nCl oN@ET/EP2008/003473

G016 (d axoSmthKline) EKB- 509 (Weth) EKB-569 W
eth 20 Various agents SR-2789%F TCCK-A BCX-1777 (PNP
inhibitor, inhibitor, Sanofi- BioCryst) Synthel abo)
Ranpi rnase (ribonucl ease Tocl adesine (cyclic AW

sti mul ant, S Iarubi cin
(RNA A voc@y%?%wﬁ%ﬁ%w gp @sﬁ@g hi bi t or,
Dong 25 Aventis) A) CV-247 (COX—2 i nhi b| tor

Tirapazam ne (reducing C tvy Medical) agent, SR
| nt er ia@LtioRs WseB4 (COX-2 inhibitor, N-Acetylcysteine

(reducin P harn) agent, Zarrbon) CapCel | TM
( CYP450 %Sf—q [H"Hfj%r of en (NF-kappaB stimnulant, Bavarian

Nor di &y iiMiHEPRS, Encore) 30 GCS-100 (gal 3
ant agor% n;f’ ﬁ%s [‘#‘?&%B d ycoGenesys) i nhibitor,
GHLSS

Active nogen Seocal citol (vitamn
D (ga %‘ n) receptor agoni st, Leo)
Ef apro><51F"%9fI roasa %?Foﬁ(U)C IPEde 1. TM 601 (DNA Al l 0s
Ther apeufM shthigtiregelikT) 35 PI-88 (hepar anase
Tr ans i eclibd(lg be isehusingsodiuen dydroxid#)l or ni t hi n (CDC
inhibitor, Tesmlifen (histam ne |LEX Oncol ogy)

- Stop solution:

60 mM Titriplex Il (EDTA)

- Bp.ATP: Perkin-Elmer;

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 plI; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5 : 1: Sigma Cat. No. P1152

In-vivo tests (Fig. 1/1)

Experimental procedure: Female Balb/C mice (breeder: Charles River

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pl of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylcellulose/

100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or “A91" dissolved in the vehicle (volume
likewise 100 yl/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.
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WD 2009/ 006959 1' CT/ EP2008/ 003473 53 antagoni st, YM
M nodronic acid BioSciences) (osteoclast inhibitor,
H stam ne (histam ne H2 Yanmanouchi) receptor agoni st,
Wdong/ookesdi sul am (p53 stinmulant, Tiazofurin (HOUADE008/003473
Eisai) 5 inhibitor, R baphar% Aplidin (PPT inhibitor,
Citengitide (integrin Pharm ?) ant agoni st, Merck
K&GA) Rituximab (CD20 anti body, SR-31747 (I1L-1
ant agoni st, Genentech) Sanofi-Synt hel abo) Gent uzumab
(CD33 CC-779 (mMTOR ki nase anti body, Weth Ayerst)
i nhibitor, Weth) P& (haematopoiesis 10 Exisulind
( PEgagureThibt dithe tpmounvelumehEeieggtiedi)sind IBeladth (B) were
Pat h I nol TM (tri cl n
i ﬁhe\é@sﬁ?g Uﬁmﬁ%tq?yﬁgw(ert @@Ré)sa mu%i)g{rﬂ% ggE?Eme was calculated
Tr I ( ne ~. AG 2037 (GART inhibitor,
prg ﬁﬁigh)é %hﬁii{]gtx) E?’?er) SN-4071 (sarcona agent, 15
WK- UK1 (pl asm nogen Signature Bi oSci ence) activator
i nhi bi tor, WI ex) TransM D-107T"' PBI-1402 (PM
co 161a animals per 6Rge. feedindesith eagRgreial
om b (proteasone PCK-3145 (apoptosis
%\@%Fggmglc\e;m‘éhni um) pronoter, Procyon) SRL-172
(T cell stinmulant, Doranidazole (apoptosis 20 SR
Pharma) pronoter, Pola) TLK-286 (gl utathione-S CHS-828
( cyhemmpmugbnw 8" andrid2er haweiansigbificant, artidlinoyral egfion.
PT-100 (growm h factor Trans-retinic acid agonist,
Point (differentiator, N H)

Above and below, all temperatures are indicated in°C. In the following ex-

amples, "conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent. ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
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Ther apeutics) MX6 (apoptosis pronoter, 25 M dostaurin
(PKC inhibitor, MAXIA) Novartis) Apom ne (apoptosis °
Bryostatin-1 (PKC pronoter, |ILEX Oncol ogy) stimulant,
WRCIB/mEEseh) Urocidin (apoptosis CDA-11 (apofpCadiPgi08/003473
pronoter, Bioniche) pronoterggEverlife) Ro-31-7453
(apoptosis SDX-101 (apoptosis pronoter, La Roche) 30
pronoter, Sal nmedi x) Brostallicin (apoptosis

Cefl atonin (apoptosis pronoter, Pharnacia) pronoter,
ChepCenms 3.53%3009/ 006959 PCT/ EP20081003473 -54 A

conbi ne reat nent of this type can be achieved wth

t hareatairied osit inub tiap Sileadod cohsrt withva2b® seepad gradient from

t ndj l,, ¢ nents o
28 eh0% wasiavetanine s L q?ﬁ%etmf@a%%@" rate of
th@zqﬁm ol @nt he invention. 5 ASSAYS
The c:orrpouﬂg1 o?‘%teﬁ% ?ggﬁgl a | described in the
exanpl es were tested by 10 the assays descri bed bel ow
a ki nase inhibitory activity.

BLe 30 e fromthe literature and could
readily be perforned by the person skilled in the art
(see, for exanple, Dhanabal et at, Cancer Res.
59CaRor d/hrorigiite RP48e, 100*3Bhol . Chem 274:9116-9121;
S u et  al ticancer Res. 18:4435-4441; Ausprunk et

owpale: §MUMIN 15 38: 237-248; G nbrone et at, J.
I\Iagé, KeacALolnet19, 2R il siaet al., In

ge18 53% 549) O%Nbasurré%geer?tcl\goér;@l\/bt ki nase activity
20S@laent Bi aget’omtmlbelr b bhtriflucevacetidatcad (Met, acti ve,

“Riathgn S3R! 09e 1
0-4 min; 99:1 -> 1:99
4-5 min: 1:99 - 1:99

HPLC analyses {Method B)

Column: Chromolith RP18e 100*3 mm
Flow rate: 4 ml/min

Solvent A: HO + 0.05% of HCOOH
Solvent B: acetonitrile + 10% of solvent A
Gradient 8 min

0-1 min; 99:1 -> 99:1

1-7 min: 99:1 — 1:99

7-8 min: 1:99 -> 1:99

HPLC analysis {Method C)

Fiow rate: 2 ml/min

99:01 - 0:100 water + 0.1% (vol.) of TFA : acetonitrile + 0.1% (vol.) of TFA
0.0 t0 0.2 min: 99:01

0.2 to 3.8 min: 99:01--> 0:100
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14-526), Met kinase is expressed for the purposes of
protein production in insect cells (Sf21; S

frugi perda) and subsequent affinity-chromatographic
wonopsvwesseon as "N-term nal 6Hi s-tagged” recoRDTEXRRQ08/003473
human protein in a 25 bacul_oslégus expressi on vector.

The ki nase activity can be neasured using vari ous

avai | abl e neasurenment systens. In the scintillation
proximty method (Sorg et at, J. of Bionolecu- 30 far

Scg 8api g mid9084007, 11-19), the flashplate nmethod or

the filter binding test, the radioactive

phGs{umn: ;@IartqnmhtlmPeafopmenee R8¢y g0i e ogs tefinehdiameter
IS, measur eld§ i‘r oh adi oactively | abell ed ATP
(S%W’RT\’ya"% 2 ll;)% ™ the case of the presence of an

i nhi bitory conpound, a reduced radioactive 35 signal,

or none at all, can be detected. Furthernore,
holRetpatieodsne iRtén mirstel [kdn]f | uor escence resonance

energy transfer (HTR-FRET) and WO 2009/ 006959

PCT/ EP2008/ 003473 -55 fl uoroescence pol arisation (FP)

t eg o 65 B3 : 24 diBhd neartigy thtnsdunds
9I-214)~

O:her non radi oactlve ELI SA assay net hods use specific
phospho-anti- 5 bodi es (phospho- ABs)

phb® RYUIAREINBBRY 2thPSNasAlY qun?éeﬁt%ﬁﬁﬁ?ﬁseﬂfé%d"’ H.
SUBSLIER! 8. MK oYk 3808, deiect ed by

chem Ufm nesce usi ng- a 22

peameixd aeteoligtthd sgnthiclizdyf $-fexost 6-aihydr@Pfitiazin-3-
Bi o- chgﬁrr?e\] ). 10 FI aghpl ate method (Met k): na@ﬁe}) The
t edibeszantdleused are 96-wel | Fl ashpl ateR microtitre
plates fromPerkin rr El nmer (Cat. No. SMP200). The
components of the kinase reaction de- scribed bel ow
are pipetted into the assay plate. The Met kinase a
thg 15 subsprate y Al a-d u- Lys-Tyr, (pAET,

6: 235, R Inlﬁ ated for 3NAes at room Tege roy,eNH
W t h ract|%/e bel | &d 38E,ATP in the prd

and abs#énce o testO substances in a total volu¥

100 pl. The reaction is termnated using 150 pl of a
60 nmM EDTA sol ution. After incubation for a 20 further

321 g (20.6'moMdf gyoxiyhid HEid, mbhehwatﬂ acd iatrbdueedin por-
filtered off with suction, and the wells are wash

: Hms intana Solution m@@ g 63.86 noob Né@acegdb@mmﬂntea@m 5
; Icgggeacr@al%g %@Eﬂéntogorﬁpon E%@aqed %ﬁi 'anétfby J| é )‘nohf's. The

mixture is allowed to cool to 30°C, and 7 | of water and 899 ml (18.5

mol) of hydrazinium hydroxide are added successively. The reaction
mixture is stirred at 95°C for 4 hours. The mixture is allowed to cool to
60°C, and the resultant precipitate is filtered off with suction and washed
with 51 of water and 2 | of acetone. The residue is heated to the boil in

5 I of acetone and filtered off with suction while hot. 5 | of acetic acid are
added to the residue, and the mixture is heated at 90°C for 2 hours with
stirring. The mixture is allowed to cool to room temperature, and the
residue is filtered off with suction and washed with acetone. The residue
is again heated to 90°C with 5 | of acetic acid, cooled to room tempera-

ture, fitered off with suction and washed with acetone. The residue is
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out by means of a scintillation neasuring instrunent
(Topcount NXT, Perkin-Elnmer). 25 /[ The full val ue

used is the inhibitor-free kinase reaction. This .
WRIWKLOB%ap- proxinately in the range 6000- 9GGE/ EFRPAB/003473
The pharmacol ogi cal zero valug)-used is staurosporin

in a final concentration of 0.1 mM The inhibitory

val ues (1 C50) are determ ned using the RS1_MIS

program 30 Kinase reaction conditions per well: 30

pi drgd iseagudo Bk fBeoxat0,Gadingdrapybdazine® yhbemzonitsia asl beige
assa uffer wwth 10% of HMSO 35 10 pi of ATP (final

co éﬁ’?‘?aég'oﬂ pM col d, 0.35 pG of 33P-ATP) 50 pl

of Met kinase/substrate m xture in assay buffer; ti\O
2009/ 006959 PCT/ EP2008/ 003173 -56 (10 ng of

en3yme/ pywidazirdhesgant bp pfapBreelin pcc@dhoce enth Aiséd5o06d-
Assay buff

oSt Sersaion i o RSt RO Rh TRl GBors
ol e s fubesis B -G AR Ao RpiRpa PP 41
| 1 hitr{&DTA) 15 - 33P- ATP: Perkin-El ner; - Mt kinase:

Upstate, Cat. No, 14-526, Stock 1 pg/10 pl; spec.
activity 954 Ung; - Poly-Ala-d u-Lys-Tyr, 6 2. 5 : 1

Sigma Cat. No. P1152 20 NC B(OH),
NC N

Ct
g | f\erI N~
—_— T~
cl \N’N + Nal + HI S N
I N Pd(PPh,),Cl,

Na,CO,/H,0
ethanol
toluene

= 9]
AcCH NC s .NH
S—. N

2.70 kg (18.0 mol) of sodium iodide are added in portions at room tem-
perature to a mixture of 5.0 | of water and 11.3 | of 57% aqueous hydro-
iodic acid (75.2 mol). 2.00 kg (13.4 mol) of 3,6-dichloropyridazine are sub-
sequently added in portions to the solution held at 20°C. The reaction
mixture is stirred at 20°C for 18 hours. 10 | of tert-butyl methyl ether and 4 |
of water are added to the reaction mixture. The organic phase is separated
off and washed with water and aqueous sodium sulfite solution. The
organic phase is concentrated, heptane is added, and the resultant solid is
filtered off with suction and washed with heptane. The residue is dried in
vacuo: 3-chloro-6-iodopyridazine as colourless teaf-shaped crystals; ESI
241,

A solution of 212 mg (2.0 mmol) of sodium carbonate in 1 ml of water is

added to a solution, kept under nitrogen, of 240 mg (1.00 mmol) of

Cl
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In-vivo tests (Fig. 111) Experinental procedure:

Femal e Bal b/ C m ce (breeder: Charles River 25 taiga)

were 5 weeks old on arrival. They were acclimtised to
WOr0EWpIsAg conditions for 7 days. Each nous&CHEd2008/003473
subsequently injected subcutage: ously in the pelvic

area with 4 mllion TPR- Met INIH3T3 cells in 100 pl of

PBS (without Ca++ and My++), After 5 days, the aninals
were random sed into 3 groups, so that each group of

9 Pcbrodicgiopgreazioe it dmoluwf tohieneeaBd llmé rriiﬂiOrepls heated to

. deBirg (870 ol ba%&pi%@w‘yﬁmraéﬁ liadiym( cploride
o i Bt RO Sp R of 137 SRGK 80 S 3 Efingiibhacne.

( vtmdaromz: atid k@mb@eqlmmlpla/daledrmbmmw d hed&nnmm atgdre is
dallytothe t ment irou in 35 each ¢

b
ga%tthQQ:ak%@ %f poursqipe, rgw@rb@mtw& '3 %’8@9 e'l‘P foomn tem-

r 72y Hetan R RoDbe e e B B B s o

MVeaashedwith vedtet.Ehd rsitie alrigtein vBeaol 848idnidrbpyddakin-3-
breadth (8) were neasured usi a Vernier calliper,
and)aangoniirigrs clpuresserysieds: cﬁ§| fromthe fornula
Lx8x8/ 2. 5 Keeping conditions: 4 or 5 ani mal s per

cage, feeding with comrercial nouse food (Sniff). 10

The seepeRsiod Df BAIRg (am@s 'A8B 'of Bafe?rﬁo@pgﬂdétmﬂmw)benzon|tr|Ie

anti tunoural action. Above and
t diffed anlfaseli @cichisi heated 1o 8E°C Rdtstieredot thisi tﬁ@matuw for

' " | K- dd
2 B, PR AL BlugtiRd & SRiedTERSom Yo hBR il 7eig s
vaédtﬁ-ﬁi %ﬁme@oﬁda@dué&d &swaﬁ%ueso@nrhé R&sidue is washed with

constltutlon of the end pro uct, the mxture iIs

ewat@dﬁta@d deiechinetaeyb: 3d8-oxoat,6- -dihydfophiida zndtyiXrenzonitdle as

ases are sel% rated the organic phase is dried over
so%ﬂ%%%ﬁ?l?%? Sind evaporated, and the residue is

purified by 20 chromat ography on silica gel and/or by
stallisation. Rf values on silica gel; eluent:
et fallowting pyridadioongs drelprefarablyspreparathiey this prB)eSSEl
(el ectron inpact ionisation) Mt FAB (fast atom
bonbar dnent) (MH) +
N0

= O - O ~ \N,NH

Some pyridazinones are prepared by the following process. An example
thereof is the synthesis of 6-(1-methyl-t1H-pyrazol-4-yl}-2H-pyridazin-3-

one:
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ESI (el ectrospray ionisation) (MH) + r 25 APCI - M5
(at nospheric pressure chem cal ionisation - mass
spectronmetry) . (M-H) Mass spectronetry (MS): El
Weol2eed/0069591 npact ioni sation) Mt FAB (fast at oRCT/EP2008/003473
borbardnent) (MrH)' 30 ESI (g)ectrospray ionisation)
(MtH) *  APCl - M5 (at nospheric pressure chem cal
ionisation - nass spectronmetry) (MtH)'. 35 WO
20091006959 PCTI EP2008/ 003473 -58- HPLCI M5 anal yses
are carried out ina 3 p,Silica-Rod colum with a 210
second gradi ent from 1009% =
wat er @nitrilel/0.Q1 f tPF%ﬁP@QF%'aceti c acidj
a flow rlate of _ 2- Fol n, and—detecti»on at
HPY, diyses (Mthgd A) Col umm: wGhognol ith 'RPL
100' 3 nm 10 FlowNrate: 2 m/min Sol vent A: O+ 0.1%
of trifluoroacetic acid Solvent BMEacetonitrile +
0.1% of trifluoroacetic acid C_ Gadient 5 mn 15 0-4
mn: 99:1 -> 1:99 4-5 mn: 1:99 - 1:99 HPLC anal yses
(Method B) 20 Col um: @olith RP18e 100'3 nm Flow
rat eqcédgd / m n Sol vent A O + 0.05% of HCOOH
Sol vent B, acetonjf NFN % of solvent A 25
Gradiﬁné 8 mn O-WJN n: 99:1 -> 99:1

2

705 g (3.39 mol) of 1-methyl-1H-pyrazole-4-boronic acid pinacol ester and
1.44 kg of tripotassium phosphate trihydrate are added to a solution of
815 g (3.39 mol) of 3-chloro-6-iodopyridazine in 3.8 | of 1,2-dimethoxy-
ethane. The resultant suspension is heated to 80°C under nitrogen and
with stirring, and 59.5 g (85 mmol) of bis(triphenylphosphine)palladium(il)
chloride are added. The reaction mixture is stirred at 80°C for 3 hours. The
mixture is allowed to cool to room temperature, and 9 | of water are added.
The resultant precipitate is filtered off with suction, washed with water and
dried in vacuo: 3-chloro-6-(1-methyl-1H-pyrazol-4-yl)pyridazine as brown
crystals; ESI 195,

A suspension of 615 g (2.90 mol} of 3-chloro-6-(1-methyl-1H-pyrazol-4-yl)-
pyridazine in a mixture of 1.86 | of formic acid and 2.61 | of water is heated
to 80°C with stirring and stirred at this temperature for 28 hours. The reac-
tion mixture is cooled to room temperature, a little activated carbon is
added, and the solid is filtered off with suction. The filtrate is adjusted to a
pH of 7 using 40% aqueous sodium hydroxide solution with ice cooling and
left at 6°C for 16 h. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 6-(1-methyl-1H-pyrazol-4-yl)-2H-

pyridazin-3-one as colourless crystals; ESI 177.

The following pyridazinones are preferably prepared by this process:
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1-7 min: 99:1 - 1:99 7-8 min: 1:99 -> 1:99 30 HPLC
analysis (Method C) Flowrate: 2 mM/mn 35 99:01 -
0: 100 water + 0.1 % (vol.) of TFA : acetonitrile + 0.1

WO 2e081004958f TFA 0.0 to 0.2 min: 99:01 0.2 toPGTEPROF003473

99:01--> 0:100 WO 2009/ 00695%4CT/ EP2008/ 003473 - 59-
3.8 to 4.2 mn: 0:100 Colum: Chronolith Performance
RP18e; 100 mmlong, internal dianmeter 3 mm

wavel engt h: 220nm 5 Retention tinme Rt in mnutes
[mn]. Exanples of the preparation of the pyradizinone
starting conpounds _10 The pyri da2| nones are general I%

prepared by pr s fromW # at es, A Mc
Synthesi s 199 334. np the(D is th
synt he&i |6|xo§1, WBE\/H daz N’NH
yl)benzonttslile: 15 O O % N HOH + NHz N\*-—H tJIJH2
20 927 ¢ 0.6 nol) of glr\{/oxyl ic acid m)nohydrate are

introduced in por- tions into a solution of 1278 g

(8.80 nol) of 3-acetyl benzonitrile in 1.5 1 of acetic

acid. The resultant solution is heated at 95C for 18

hours. The mxture is allowed to cool to 30C, and 7 1

ofPregaaticanofl §9%9-methylogazolsdyhadH-pyiidagintdaenaii um

hydr oxi de are added successively. The reaction

mxture is stirred at 95C for 4 hours. The mxture is

to 60C, and _the resultant prec i tgte
h sqftlonE@ﬁb mash\y

HOBt
= @]
AuCl, 0 ~ _NH
- . 9 ] N

DMF o)
CH,CN N

> .NH
N

10.6 g (69.2 mmol) of 1-hydroxybenzotriazole hydrate and 17.3 g of N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride are added to a
solution of 10.0 g (69.2 mmol) of 6-oxo-1,6-dihydropyridazine-3-carboxylic
acid monohydrate and 3.85 g (69.2 mmol) of propargylamine in 200 m| of
OMF, and the resultant solution is stirred at room temperature for 18
hours. The reaction mixture is partitioned between water and dichloro-
methane. The organic phase is washed with saturated sodium hydrogen-
carbonate solution, dried over sodium sulfate and evaporated: N-prop-2-
ynyl-6-oxo-1,6-dihydropyridazine-3-carboxamide as colourless crystals;
ESI 178.

622 mg {2.05 mmol) of gold(lIl) chloride are added to a solution of 3.69 g
(20.5 mmol) of N-prop-2-ynyl-6-oxo-1,6-dihydropyridazine-3-carboxamide
in 41 ml of acetonitrile, and the mixture is stirred at room temperature for 3
days. A further 622 mg (2.05 mmol) of gold{(Il} chloride are added, and the



10

15

20

25

30

35

wth 51 of water and 2 | of acetone. The residue is
heated to the boil in 30 51 of acetone and filtered
off with suction while hot. 5 1 of acetic acid are

v ded/onepsp he resi due, and the m xture i s heat eGT/AP2OS@I4TI
for 2 hours with stirring. y&e m xture is allowed to
cool to roomtenperature, an he residue is filtered
off with suction and washed with acetone. The resi due
35 is again heated to 90C wth 5 1 of acetic acid,
Cqaixfdtetis stifemdt eom@rtampedare forl 2 gapsl THef radctibn mixture is
suction and washed with acetone. The residue is \VO
2@@@0@959%@@0@@7900321 orga siliga g@l celymmwith glighloro-

e e
|m,gmc?‘5¢?§d@9pq&7wth A J. Good- man et al.,

Tetrahedr on 1999), 15067-15070. An exarrpl e ther eof
|s the alternative synthesis of 3-(6-o0xo0-

o PrepaRilias ST T TRiMSREE .2 4peadipzd vﬁmnvﬁ%rﬁ&%a@m-
ch_gﬁg_:%) 2C12 / { Na2COB8/H20 15 ethanol toluene O
AcOH NC \ XNNH 20 2.70 kg (18.0 nol) of sodiumi odide
are added in ortd'aons at roomtem perature to a
m xture of f water and 10&\CPy0f 57% aqueous
hydro- iqdi diacid (15H2N@n|,),_,c|2_og_kg_@13 4 >y NH
3, 6-di fopdfi dazi ne®are sub- ent 2
porti o the solution held ai{%ﬂ%
mpure 1s stirred at 20C for 2Hou
tent-butyl nmethyl ether and 4 | reflux of H(éter are
added to the reaction m xture. The organic phase is
separ at ed

A
c,OH N __
R g
Ac,0 O-n N-N
H
120°C

Preparation of tert-butyl 4-(6-oxo-1,6-dihydropyridazin-3-yl)piperazine-1-

carboxylate:

i
i
H HCI (8] U
1 g (4.62 mmol) of 8-piperazin-1-yl-2H-pyridazin-3-one hydrochloride (Eur.
J. Med. Chem. 1992, 27, 545-549) is suspended in 10 ml of THF, and
1.34 mi (9.69 mmol) of triethylamine and 1.09 mI (5.08 mmol) of di-tert-

butyl dicarbonate are added. The mixture is stirred at RT for 15 h, and the

solvent is removed. Ethyl acetate and water are added to the residue. A

N—N
H

white solid remains undissolved. The residue is filtered off with suction and
washed with water and ethyl acetate and dried in vacuo; yield 0.9 g; HPLC:
Rt = 2.27 min (method B}; HPLC-MS: 281 (M+H).
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of f and washed with water and aqueous sodiumsulfite
solution. The organic phase is concentrated, heptane
is added, and the resultant solid is 30 filtered off
Wwiol JaoBapeddoon and washed with heptane. The resipdtd F2608/003473
dried in vacuo: 3-chloro-6- |$§opyr|da2|ne as
col ourl ess | eaf -shaped crysta ESI 241. 35 A
solution of 212 ng (2.0 mml) of sodium carbonate in 1
m of water is added to a solution, kept under
ni trogen, of 240 nmg (1.00 nmol) of %O 20091006959
PCr/ EP2008/ 003473 -61 3-chloro-6-iodopyridazine in 1
m Podpdratiore o€ 6-(drdethye 18, &toxadiaze|-Bedit 2id-yoidagio3-ofte0
ng (0.010 mmol ) of
bi s(tri phenyl phosphi ne) pal I adium(l1) chloride are
added, and a.solgition of 147 nmy (1.00gmol) of
3 cyanobenzéﬁe boronic acid gs tbs quent |y added
meﬁﬂ@ Alkbac o=t ur €4 irred at 80C for
8 "hours. 0The reaction mxture s cooled to roomtem
perature, water is added, and the solid is filtered
off with suction and washed with water. The residue
is dried in vacuo: 3-(6-chloropyridazin-3-

yl 2@gr(2|QBIrhmd|)%f®oﬁ?i1cﬁlﬂirﬁ@$o§yrw%&ﬁies3 -cEBoxgi® aciliOhyd¥rate

suspensi on of

85 ny
3 aE s;tmnanap;irm d&ﬂ. mL gt me)rwmzcaﬂct 1@.7eml (14 70mBra) ofghionyl

¢ efibfiaf &€ sloiy 3328 pilhyfe Codhie, e SRt ee
C OPh &SI fdro1 5 B Ok ﬁfcﬁtéve?ythif@ @5s6l§ed. o rad %loﬁfﬂﬁlxtd?é is

solidis filtered off with suction. The residue is
wamnmed tonalpeut HHHMdrduwsthgi which@unehite precnpltate forms. This

coP BB R et Wb SR a9 b RG0 sy mebndnshno ried

ar e g
) RESLE VRO GPACES: R 129 s 9 LG M 15

pr(éqb-ald)sd by the follow ng process. An exanple 30
thereof is the synthesis of 6-(1-nethyl-i
H pyrazol - 4-yl ) - 2H pyri dazi n- 3-

@]
~ Z O
HO. \N’NH _—— H,N \N,NH
0 o)

19.27 g (125 mmol} of methyl 6-oxo-1,6-dihydropyridazine-3-carboxylate

are dissolved in 300 ml of ammoniacal methanol, and the mixture is stirred
at room temperature for 16 h. The solvent is removed, and the residue is

reacted further without further work-up; yield 16.5 g.

o

& NGO

3 HNG A AH ——— P
-~

Q0 N

15 g (108 mmol) of 6-oxo-1,6-dihydropyridazine-3-carboxamide are sus-
pended in 200 ml of dichloromethane. The suspension is cooled to 0°C,

and 45 ml of pyridine and 18 mi {129 mmol) of trifluoroacetic anhydride are
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one: 35 "' 0O 20091006959 PCT/ EP20081003473 -62 Cl |
Pd(PPh3)2CI2 / I G | N NI K?O N5 DVE O HCOMH
"NINH 10 H2O N 705 g (3.39 not) of

WORRRIPPASP H- pyr azol e- 4- boroni ¢ aci d pi nacol e8EEEFHPF003473
r 1.44 kg of tripotassium phgghate trihydrate are
added to a solution of - 815 g (3.39 nol) of

3-chl oro-6-i odopyridazine in 3.8 1 of 1,2-di methoxy-
15 ethane. The resultant suspension is heated to 80C
unsildrsequentygaddeddropwish. Shée mikiuge isastiiré®abRy fOBS5 days.

mpl ) of bis(triphepyl phosphi ne)g_al l adj unt(| l‘gs"l .
c U} of waterargaadaerle the suspeisiaN«which is dhén priragiedwith
80L, f ' re LS ; :

r oo 0 ALICHEM, TH qofbifed oaficr RS ek rfRYsidd sodium
r esMat@ahd pvaporatedte dnmdsis| Aggredipithfe formb is tiog filtate. This
washed with water and dri in va

d :
3-RIBFiitatesis(Mtered Bif|with w%&e}aﬂamshag ;Jrﬁyfpvaiaﬂ @ndrriggsin

mofitls, TH SHlsbys oesee sl SRALT sadut ogige ape <
pytracied iwith 3 & 300vnkblighyPacatadd Theddrghpicpitasach driedcand

2.61 1 of water is heated to 80C with stirring and
stevapedated. Alikiradignsrare romliined 2gdrsacied furber without fur-

ti ] IS, coaql t , ature, alittle

BB, 3P o o B MRABI0 0% s 11 ter e
off with suction. The filtrate is adjusted to a 30 pH
of 7 using 40% aqueous sodi um hydr oxi de solution with

ice coolin | eft at f or h. The resultant
prgcipitate is filtered of 'y ion, washed with
wat er MY i n vacuo:

6- (1- it hyl - | K pyrazol - 451 Y- 2H pyri dazi n- 3-one as

oot BBy 8 Gosb A BIIBIOREiRRIE P RIS PEE R O

V\Qﬁ@M&?gpﬁyrfmlgﬁﬁ'ﬂgﬁiaﬂ'}’\%%ride are suspended in 200 ml of
ethanol, and 5.7 ml (41.3 mmol) of triethylamine are added. The reaction
mixture is stirred at room temperature for 5 days. The solvent is removed,
and the residue is stirred with water, filtered and dried; yield: 754 mg, red-
brown solid; LC-MS: 155 (M+H).

TOH
s oy AL
o ~N + - - o N

H H

2.8 ml of glacial acetic acid, 2.3 m! of acetic anhydride and 200 pl of pyri-
dine are added to 375 mg (2.43 mmol) of N-hydroxy-6-oxo-1,6-dihydro-
pyridazine-3-carboxamidine, and the mixture is stirred at 90°C for 15 h.
During cooling of the reaction mixture, a precipitate forms, which is filtered
off with suction, washed with water and dried in vacuo; yield: 253 mg, yel-
low solid; HPLC: Rt = 1.51 min; LC-MS: 179 (M+H).
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-63 O~ 00 ~NNH'N,NHON~NNH 5 N Nz
Preparati on of
6- (5- net hyl oxazol - 2-yl ) - 2H pyri dazi n-3-one: 10 O +
VEDN09/606696% ~NH HO ~N.NF a HOBI N NH O DVF O PA'BOP2008/003473
AuCl 3 OY " ~N.INH ---y 1 N 20 10-6 g (69.2
mmol ) of 1-hydroxybenzotriazol'e hydrate and 17.3 g of
N- (3- di met hyl ami nopropyl )-N -ethyl carbodi i m de
hydrochl ori de are added to a solution of 10.0 g (69.2
0x0- 1, 6-di hydr opyri dazi ne- 3-car boxylic
gg?%ing#%gydrate and 3.85 g (69.2 mmol) of
propargylamne in 200 m of 25 DNF and the resul t ant

T ol 38 B R AR e
D e P8 e S

oviey sebeimem sul f ate and evaporated: N-prop-2-

ynyl - 6- oxo- 1, 6- di hydr opyri dazi ne- 3- car boxam de as
colourless crystals; 30 ESI 178. 622 ng (2.05 mmol)
of gol d(III) chloride are added to a sol utio ob 3.69

6- di hydr'ogy?d déz| ‘gd‘fbe@drN
xture is D a

=stoANt ri He—ard th N-

ﬁ e fongd dafs. YA further 622 ©

mg (205 nmmol ) of gold(1lMl) chloride aré& added, and
t he V\D 2009/ 006959 PCT/ EP200 810 03 4 73 -64 mixture

is stirred at roomte ours. for 7 days. The
reactfSH RNt ure is vapor and .chromat ogr aphed on
a sifTica g&l co i o @NH; O
MeOH/ACOH £ NH, 0
F
\_,0
"A1"

NaOMe

1.1 6.52 g (20 mmol} of caesium carbonate are added to a solution of
4,52 g (20 mmol) of 6-(3,4,5-trifluorophenyl}-2H-pyridazin-3-one and 5.06 g
(20 mmol) of 3-(3-bromomethylphenyl)-5-methyl-1,2 4-oxadiazole (pre-
pared by the method of W. W. K. R. Mederski et al, Tetrahedron 55, 1999,
12757-12770) in 40 ml of 1-methylpyrrolidinone (NMP), and the resultant
suspension is stirred at room temperature for 18 hours. Water is added to
the reaction mixture, and the resultant precipitate is filtered off, washed
with water and dried. The crude product is recrystallised from 2-propanol:
6-(3,4,5-trifluorophenyl)-2-[3-(5-methyl-1,2 4-oxadiazol-3-yhbenzyl]- 2H-
pyridazin-3-one as pale-yellowish crystals; ESI 399.

1.2 2 ml of acetic acid, 2 m| of water and 6 g of Raney nickel are added
to a solution of 6.00 g (14.9 mmol) of 6-(3,4,5-trifluoropheny!)-2-[3-(5-
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met hane/ met hanol as el uent:

6- ( 5- net hyl oxazol - 2-yl ) - 2H pyri dazi n- 3-one as

yel l owi sh crystals; ESI 178. 5 Preparation of

VO pabelobsog®t hyl - 1, 2, 4- oxadi azol - 3-yl ) phenyl) - 2kEpyPrRod&an3473
in- 3-one: O 10 O Na2CB NHgp HZNOH x HC ---~ ~N-NH

N MOHHNI / NHON r refelux HO | _ 15 Ac2CH IN
Ac20 N NH 120C 20 Preparation of tert-butyl

4- (6-0x0-1,6-d i hydropyridazi n-3-yl) pi perazi ne-1 -

c Kh 3 £.0xRiazel- enkl)-2R-pyridazin- inf6PmI of Hdtha-
l\lﬁl@ '11"’2:J ?ZQg?%ﬁn%’{yybgp’iﬂl] 2R-pyridazin-5ene/ infePml o a
6 nuil, perchthienmidyie- i8 Hydyegeneatéch a8 ramme témdemttfeoand atmos-

i( E%@C,ﬂ%ﬁ%ﬁ%ﬁpﬂ%%uﬁ%%@)@éﬂéé gnlgéj?%ﬁliérga p SR&* ?Ige fil-
bt} ARSI Th AysBlineeQauETR bbie iflert 61y mothy

Retfher The mixtureds bllewed dd cent, and thersolid ds fillred| off with suc-
acetate and water are added 't si du

th . A whit
sdonndwashad wig; t§§d?%dﬁe*h¥ge‘*@§i Jéﬁ% r¢%§ e I %rﬂ%dj"ﬁﬁcuo:
. . b e
\glc et a"iﬁ @%aér%(bdﬁggdé%'hqw\%g%ﬁg’;‘ng‘si_tzllﬂg@w& e@%ﬂ@%"“'”‘* Y
methyllbenzamidinium acetate as colourless crystals; ESI 359.

3-[6-Ox0-3-(3,5-difluorophenyl)-6H-pyridazin-1-ylmethyl]benzamidinium

acetate, colourless crystals, is prepared analogously; ESI 341,

1.3 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 mi

(11.0 mmol} of a 30% sodium methoxide solution in methanol are added to
a suspension of 4.18 g (10.0 mmol) of 3-[6-0x0-3-(3,4,5-triflucrophenyh)-
6H-pyridazin-1-ylmethyllbenzamidinium acetate in 40 mi of methanol, and
the mixture is heated at 50°C for 18 hours. The mixture is allowed to cool,
and the resultant precipitate is filtered off with suction, washed with
methano!l and dried in vacuo: 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one ("A1") as colourless crystals; ESI 409;
"H-NMR (DMSO-dg): 5 [ppm) = 2.32 (s, 3H), 5.45 (s, 2H), 7.16 (d, J =

8.5 Hz, 1H), 7.52 (m, 2H), 7.90 (m, 2H), 8.13 (d, J = 9.5 Hz, 1H), 8.30 (dt,
J1=75Hz, J;=1.5Hz, 1H), 846 (t, J = 1. S Hz, 1H), 8.75 (s, 2H).

Analogous reaction of the benzamidinium acetate with 4-trimethylsilyl-3-
butyn-1-one with potassium carbonate/acetonitrile at 120°C in the micro-

wave gives the following compounds

6-(3,5-difluorophenyl}-2-[3-(5-methylpyrimidin-2-yl)benzyl}-2H-pyri-
dazin-3-one ("A2"), ESI 391;

2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-triflucropheny!)-2H-pyri-
dazin-3-one ("A3"), ESI 409.
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Rt = 2.27 min (method B); HPLC-MS: 281 (MrH). WO
2009/ 006959 PCT/EP2 00 810 03 4 7 3 -65 Preparation

of

W2 IB2RPRR | - 1, 2. 4- oxadi azol - 3-yl ) - 2H pyr i dazi HEEERAIRB003473
~0r o51HO~NNHO ~ AH-60-0 20 g (125 mmol ) of

6- 0x0- 1, 6- di hydr opyri dazi ne- 3-carboxylic acid hydrate

10 are suspended in 400 m of methanol, and 10.7 m

(147 mol) of thionyl <chloride are slowy added with

ice cooling. The suspension is stirred at 70C for 15

o BB B P B B BEL ST R e s

V\ﬁdllrﬁbtt'ﬁyi Eﬁéﬁaﬁlrpérﬁfghﬂldg@hg rﬁ@ﬁrﬁé‘rdglﬂ'é‘d the ddmpo@sd pi tat e
is filtered off with sucti on and washed W|th met hanol

and dried in vacuo. Yield 19.2 g; HPLC. Rt = 1.27 mn

(et Py s oo 05 Mk Eone
6(qmo?lggrgg®ydropyrlda2|ne 3-carboxylate 25 are
dissolved in 300 mM of ammoni acal nethanol, and the
mxture is stirred at roomtenperature for 16 h. The

sl vent is renoved, and the residue is reacted
fgéﬁﬁﬁﬂﬁhithout further work-up; yield 16.5 g. 30 0

3. RN ~-NNH NH O N 15 g (108 mmol ) of

6- 0x0- 1, 6-di hydr opyri dazi ne- 3- car boxam de are sus- 35
pdihequrepar2 R ofl 4-(3-[3H{ 3 bidiflworephamgd)-63he-8id gyyeidakzion -yb

cooled to O m qof pyridine and 18 (,129

55*'&9 hery! %rnceraﬂ b-aeane gf%@y%'ﬁ@@é”%ﬁ QUWQ%@%%@@H@ fol-
P 3473 -66 subsequently added dropw se.
T@In‘ﬁﬁeﬁ?é@s stirred at RT for 5 days.

0 AL o
o
Cl)k/ ~"c F ‘NfN\/Q\NJ\/O\/\CI
- H
toluene
F

o)
Cs,CO, . Z \/@\ 0
> N
—_— N hi“/\ nAsu
o)

acetonitrile

2.1 2.83 g (22.5 mmol) of 3-aminobenzyl alcohol and 5.96 g (22.5 mmaol)
of triphenylphosphine are added to a suspension, kept under nitrogen, of
3.12 g (15.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 80 ml of
THF, and the mixture is stirred at room temperature for 30 minutes. The
suspension is cooled to 0°C, and 4.65 ml {22.5 mmol) of diisopropyl azo-

dicarboxylate (DIAD) are added dropwise. The reaction mixture is stirred at
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400 mM of water are added to the suspension, which is
then extracted with 3 x 300 m of DCM The conbi ned
organi ¢ phases are dried using sodium sulfate and

VO 291086958 t o dryness. A precipitate forms i nPEREP2008/003473
filtrate. This 5 precipitateggs filtered off with
suction, washed with water and dried in vacuo. The
aqueous phase is saturated with sodium chloride and

ex- tracted with 3 x 300 mMl of ethyl acetate. The
orrgam tenpperaturedodn 8 ddussnd heermpbommixiture\is e@aporated and
fracti ons are conpi ned anfl react ed furt thouw
1dh?rﬁ%$'d|d§r'$f‘?€@di 0 W ef ipoprapanay a”@a@J ed i £op

1
| Bslffqttpriph 8 iferds bR chBr s 3 ugh ’g”%@“f"
(ébthtemﬁdet)jl nfetmw@tlm«)dramma umamloorzp(aeamrrmbfemplwd(é!dﬁ
O mM of thanol, and 5.7 g
t rd @fCH?PBﬁWJé'?SPEYTWéU?' Oflée2% é‘a'@Pf'S?ﬁ cmswar% | 314.
stirred at roomtenperature for 5 days. The solvent is
removed, 20 and the residue is stirred with water,

fid.eerz3b m@otwﬁ i'rﬁﬂtbl) wi ¢ dhlo?&ahm)at@ts}tcmnm aS@ta'dded to a
LC-MS: 155 zg ( YLNH2 +
ofSUSPEBSIgN tﬁemgcmzm mmqg) of 31(3ﬁn'&@bﬁﬂéy|hﬁﬂ§cﬁ’¢'ﬂé°%d

Z%WQ%I-&%FIE%IE-I&%%W Fﬁ'ﬁﬂ;ﬁ%@%n@@n@hé i ﬁ%r@@ﬁéated at

PYhé Gadifoe1 8-hoard raintkitie, is andwelao Host, Wnel the resiltdre re-
at 90C for 15 h. Durln‘g cool i ng of the reacti on

mo@itaie is &It@nedcofbwﬂats@c N, rmashmi with tert-biutyl enetby! ether and

vidslég 3l tR: 2B MStolky R RS A RoAfenAte fo-6nt

L GryMBiazin? Lyt 1o R W1BCRRARHRAROBAO BB FE SR LR

2.3 509 mg (1.56 mmol) of caesium carbonate are added to a solution of
339 mg (0.78 mmol) of 2-(2-chloroethoxy)-N-{3-[3-(3,5-difluorophenyi)-6-
oxo-6H-pyridazin-1-ylmethyl]phenyl}acetamide in 2 mi of acetonitrile, and
the mixture is stirred at room temperature for 18 hours. The reaction mix-
ture is filtered, and the filtrate is evaporated. The residue is taken up in
tert-butyl methyl ether, filtered off with suction and washed with tert-butyl
methyl ether: 4-{3-{3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
phenyllmorpholin-3-one ("A5") as colourless crystals; ESI 398.

Analogous reaction of the aniline derivatives with 3-chloropropyl chloro-

formate gives the following compounds:

3-{3-{3-(3,5-difluorophenyi)-6-ox0-6H-pyridazin-1-yimethyl]phenyl}-
1,3-oxazinan-2-one
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Exanpl e | The preparation of 2-[3-(5-nethylpy rim
idin-2-yl)benzyl]-6-(3,4,5-trifluoro s

phenyl ) - 2H pyri dazi n-3-one ("Al") is carried out
vehabe@ossby to the follow ing schene F / Cs26CPEP2008/003473
~NNN \ N10 I r F J/ FNNWFF HI1Raney N - F

I \ ~NN\ I NH2 O 15 MOH'ACCHF NH2 0J I F OF \
~NNN\Y I N "AI" NaOWe F I / N/ 20 F 1.1 6.52 g (20
nol ) of caesium carbonate are added to a solution of

4.52 g (20 nmol)

0
6-(3,4,5-trifl uor/op enyl pypl dazi n-3-one and 5. 06
g 25 (20 | ) N JL
3- ( 3- br onofret Kyl pHEnyTY - 5-het Ryl - ¥, 2, 4- oxadi azol e (pre
pared by the_method of W W 2 Mederski et al,
Tetrahedron b5, 1999, 12757-12770) in 40 m of

1-met hyl pyrrioli di none (NMP), and the repwlgaiis| 398,
suspension is stirred at roomtenperature for 18

hours. Water is added to the reaction m xture, and
the re nt precipitate is fi ed.of f, shed

w th vl S A HRuSooheny) BFbAVfR A 1 imeRyphenyt-
I eLBYsdadddrs e dnkr@Ay3- pspRagol - 6-(3,4

5-ef’?i Eoralopﬁegyf‘?l()%a[g-(& nmet hyl -1, 2, 4- oxad

i azol - 3-yl ) benzyl ]-2H pyridazi n-3-one as

pal e-yel | owi sh crystals; ESI 399. 35 1.2 2 m of
aceXaepledd 2 nl of water and 6 g of Raney nickel are
added to a solution of 6.00 g (14.9 nmol) of
6-(3,4,5-trifluorophenyl)-2-[3-(5 WO 2009/ 006959
POTHepRRA8AMEY3 4T 3-{3843,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-

nmet hyl -1, 2, 4- oxadi azol - 3-yl ) benzyl | - 2Hpyri dazj n- 3- one
i r{ﬂ@%‘lyﬂphgmyl}rg?rﬁglthylZ-GH-pyr?ija)zm-6—Zo¥1e] (“AB“)pls):/ clarri'iezdI Sut analo-

gously to the following scheme

— 0 = 0
- <t Ko .
N HO - - N |
| pph,
+
F F

o={ »— # \O/O\ 0
N-N F > N
H N~ N I
Ny

HASH
Cul

8-hydroxyquinoline F
ECOS

DMF

3.1 5.03 g (21.1 mmol) of 3-iodobenzyl alcohol and 5.55 g (20.9 mmol) of
triphenylphosphine are added to a suspension, kept under nitrogen, of
2.92 g (14.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 100 m|
of THF, and the mixture is stirred at room temperature for 30 minutes. The
suspension is cooled to 0°C, and 4.33 ml (20.9 mmol) of diisopropyt azo-

dicarboxylate are added dropwise. The reaction mixture is stirred at room
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nol, and the m xture is hydrogenated at room

tenperature and atnos- pheric pressure for 44 hours.

The reaction mxture is filtered, and the fil 5 trate

WQ 200008652t ed. The crystalline residue is boi PEEP08/003473
tert-butyl methyl ether. Theou xture is allowed to

cool, and the solid is filtered off with suc- tion and
washed with tert-butyl nmethyl ether. The residue is

dried in vacuo: and allowed to cool.

3-tpBwexatuse (@, 14551{1ur$ fTheoregghienyhixtugelipgvaptaatad, Bnglthe

ggtpgggyas%g 2 T A RS 25 SOLO S8 ok Tl fesul

3-thfr SPeRipiatdisnidEréd wm&heaer/nan W‘aLs'NéH'\ﬁﬁ?fngﬂo;;l)ﬂsr{BFtaHM

l] benzam dinium acetate ourl ess crystal
prqummmaémrwmlyd wEﬁhcmBﬂﬁ-(&;ﬁ-ldlfilLB)rapﬁerlyl)Sz (8diodo-

(11.0 ) of 3-ethoxynet ol ein and_2. m (11.0
n‘gﬁﬂszyf 'PZU@@@B ‘&Wﬁﬁm&w@ésw%ﬂ%ﬁé' ﬂ%ﬁet hanol
are added to a suspension of 4.18 g (10.0 mmol ) of
3-[6-0x0-3-(3,4,5-trifl uorophenyl) -

613.9y ridda g (0.0 Inmeibh) yof lcoppedlyiiodide y 76 acge (BES mmoh®fotas-
of .methanol, and the mixture is heated at 50C for 18
ho‘-uH"I;‘ Caf‘h‘é”ﬁ*ﬁ)@l’lﬁ’r tmg G‘Q P& wraob of @dwdww'%mwe@fs added to

ﬁélg oﬁﬁ? rﬁgm‘gﬁ rgﬁlg ) adr Sk A %‘?ﬁJor&f%ﬁé‘nﬁ)“?tB‘?é‘do

In vacu

2- t[e%rz&ﬁ-ﬁfﬁb?udiwmmﬁe and-5f.) benayb mbol) df S-methylpyridazin-
trifluorophenyl) yridazin

cot(8thegdn &ryéefaw ey thegnlxtqeumﬁakegnédﬁp fog 24 hours.

[ pl@'f%_&eacﬁo?f i gr@!r%g%l?ﬁv?#fo é@ol gé}l_% OZ/% éﬁué@:slém(nd@rﬁa solu-

Ebtﬁngﬁdrd(aét(h{yl) a(‘:]@aﬁﬁ)al(edéddedl The Fésﬁltéﬁt ;zréalpﬂle_lbﬂe B fittered off
An%ufbwa@nr é@@hﬁdwm wales ang tﬁﬁ J.hm resicueds dodedin gthyl

4- t h

caBiATe: el ot with 3Hehdl) ¥0a bRl ofty) BESHT e resi

gIo\(@astdaedflﬁIva@mnu{sm@lstwlﬂu&nbaeﬁy|9L6Léio-sHtmnlaiaQw1-yl-
) 5-m et hyl rimid be nzy -
ngtinyhphegyl}j&zne]thm@ngyq’rd;azrn)s -0 (" Béi -as brownlsh crystals

ZSééqél?rrethylpyrlmdln 2y|)benzy|] 6-(3,4,5-trifluor
)-2H pyri- dazin-3-one ("A3"), ESI 409. W 2 00

9/0 069 5 9 PCr/EP20081003473 -69

Example 4

The preparation of 6-(3,5-diflucrophenyl)-2-[3-(5-methylpyridin-2-yl)benzyl]-
2H-pyridazin-3-one ("A9") is carried out analogously to the following
scheme
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Heal i ng of the benzam di nium acetate at 175C with
mal ondi al dehyde bi s- di nethyl acetal in an anal ogous
manner gives the compound 5

WO Q28090P69581 di n- 2- yl benzyi ) - 6- (3, 4, 5-tri fl uor o PREMAPEIISH0I4T]
H pyridazin-3-one ("A4"), EStq3395. Exanple 2 10 The
preparati on of

4-{3-[3-(3, 5-di fluorophenyl) - 6-oxo0-6H pyri dazi n-1-yl -
met hyl ] phenyl } nor phol i n-3-one ("A5") is carried out

anal ogously to t fqgl- | ow heme 15 & 0 ::: F
\ NI HO\j% Nz PR E 20 @ aar
Pldo: - N H "tol leng F —25—€smeCa o N M
acetonitril @HE 30°2.1°2. §3pg (22.5 mol ) of
3-am nobenzyl al cohol and 5.96 g (22.5 mml)
tri phenyl phogsphis® are added to a suspension, kept
under_nitrogen,lof 3.12 g of

6- (3, B ?Ndﬂhenyk)-ZH-p Liqqu one in 80 n of

N-

- F nAgn

PPh,/DIAD

4.1 92 mg (0.08 mmol) of tetrakis(triphenylphosphine}palladium are
added to a suspension, kept under nitrogen, of 849 mg (4.0 mmol} of tri-
potassium phosphate, 344 mg (2.0 mmol) of 2-bromo-5-methylpyridine
and 304 mg (2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 ml
of dioxane and 1 ml of water, and the mixture is heated at the boil with stir-
ring for 18 hours. The reaction mixture is cooled to room temperature and
partitioned between water and ethyl acetate. The organic phase is dried
over sodium sulfate and evaporated, and the residue is chromatographed
on a silica gel column with dichloromethane/methanol as eluent: [3-(5-

methylpyridin-2-yl}phenylmethanol as yellowish oil; ES1 200.

4.2 134 mg (0.66 mmol) of diisopropyl azodicarboxylate are added to a
solution of 88 mg (0.44 mmol) of [3-(5-methylpyridin-2-yl)phenyllmethanol,
138 mg (0.66 mmol) of 6-(3,5-diflucrophenyl)-2H-pyridazin-3-one and

174 mg (0.66 mmol) of triphenylphosphine in 3.5 ml of THF. The reaction
mixture is stirred at room temperature for 18 hours. The mixture is evapor-
ated, and the residue is chromatographed on a silica gel column with di-
chloromethane/methanol as eluent: 6-(3,5-difluorophenyl)-2-[3-(5-methyl-
pyridin-2-yl)benzyl)-2H-pyridazin-3-one ("A9") as colourless crystals; ES!
390.

The following compounds are obtained analogously
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THF, and the m xture is stirred at roomtenperature

for 30 mnutes. The 35 suspension is cooled to 0C, and
4.65 m (22.5 nmmol ) of diisopropyl azo- dicarboxylate
WORMDI0EHSe added dropwi se. The reaction m xt uPET/EE2008/003473
stirred at WO 2009/ 006959 PQCr/4£P2008/ 003473 -70 room
tenperature for 18 hours. The reaction mxture is
evaporated, and the residue is heated in 50 nml of.

i sopropanol and allowed to cool. The resultant

pr eci @-{Rbaliflgorbphé®yIpd-[85(5-rmbthaxgpyridi oLyl yrsizg - 2M-plri-

i sopropanol and tert-butyl nethyl ether and dried in
v&azN-320N&3- ani nobenzyl )-6-(3,5- 5

di f 1 uor ophenyl ) - @H pyri dazi n- 3-one as col ourl ess

crystals; ES' 3y4. 2.2 235 ng (1.5 mol ) of

(2-chl oroet hgxy)\acetyl chloride are added to a

suspensi on 3
2- ( 3- am nobe

@& of toluene, and the
for 18 hours. The

m xture i | owed to cool, and the resultant pre-

cipitate is

tltered off with suctiqp,, dwth
tert-butyl rreF: hyl ether and dried F%Wgﬁfﬁ 40\@'
2-(2-chl oroet hoxy)-N-{3-13-(3, 5-d
i fl uorophenyl)-6-oxo0-6H 15
pyExamplen$ 1- vyl net hyl | phenyl } acet ami de as col ourl ess
crystals; ESI 434. 2.3 509 ng (1.56 mmol) of caesium
carbonate are added to a solution of 339 ng (0.78

N R e L T T el
0X2H-piFigyzinBazna { Byl peibd pf BB IflueessFmytie2 {352 (4vimethyl-
of .acetonitrile, and the mxture is stirred at room,

t é'ﬁ%%ﬁaétrh?'é")%ﬂd'm8?'M'JRFPTEY'}%W@§@¥'D03TOH¢i'ﬁizﬂ'? 15 ¢ayried out

fi d [tr [.S evaporated. The residue
isﬁr{aﬁ{@ﬂrsﬁﬁﬁ tﬁteqﬁgé\%il_néu%b?rﬂét hyl ether, filtered off
Wi th suction and washed with tert-butyl nethyl ether:
4-{3-[3-(3,5-d

i fl uor ophenyl) - 6- oxo- 6H pyri dazi n-1-yl met hyl ] - 25
phenyl } nor phol i n-3-one ("A5") as colourless crystals;
ESI 398. Anal ogous reaction of the aniline derivatives
wi th 3-chl oropropyl chloro- formate gives the

foll ow ng compounds: 30 3-{3-[3-(3,

5-di fl uor ophenyl ) - 6- oxo- 6H pyri dazi n- 1-yl net hyl ] phenyl
)- 1, 3-oxazinan-2-one 35
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WD 20091006959 PCTI EP200810034 i3 -71 0 0 F ' N=N NAO

L) 5 ("A6"), ESL 398;

3-{3-[6-0x0-3-(3,4,5-tri(luorophenyl)-6H pyridazin-1-y

waaeeng9shenyl }- 1, 3- oxazi nan-2-one ("Al "), EBCTELEI08/003473

10 Exanple 3 The preparati onpmf.1-{3-[3-(3,5-d

i fl uorophenyi) - 6-oxo0-6H pyridazi n-1-yl -

net hyl ] phenyl } - 3- met hyl - 6H pyri dazi n-6-one ("A8") is

carried out anal o- 15 gously to the foll ow ng schenme F

I|\NHDIADF\NHO\I\NN\ '%ngrPPhS

N-NNF N 25 N B 8- ‘?{ydr dqol
031*503 211 mol ) f"3

aI coho and B(8H).g (20.9 INO,of NafaQ;pheny| phOSphI

are added to a suspension, kept under nitrogen, of

2.92 g (14.0 nmol ) of

6- (3, 5-di fu% oppenyl ) - 2H pyri dazin-3-one in 100 m  of

THF, and t Xture is stirred at roomtenperature

for F30.-4] eNH The 35 suspepsi o i 5 _cooled to 0C and
4. 33 20.% mol ) of dii so/pr di car boxyl ate
are a dropwi se. AQe eNLs stirred at

20091006959 P

> NO,
PPh,/DIAD F
CI
’@u ke
-
—_—
IIA11"
A0
F XN | Ny
NTY
" "A12" AN

5.1 A suspension, kept under nitrogen, of 3.69 g (18.2 mmol) of 2-bromo-
5-nitropyridine, 840 mg (0.73 mmol)} of tetrakis(triphenylphosphine)palla-
dium and 3.55 g (33.4 mmol) of sodium carbonate in 133 ml of toluene s
heated to the boil. A solution of 5.07 g (32.7 mmol) of 3-(hydroxymethyl)-
benzeneboronic acid in 133 ml of toluene is then added dropwise, and the
reaction mixture is heated at the boil for 18 hours. Water is added to the
reaction mixture. The organic phase is separated off, and the aqueous is
extracted a number of times with toluene. The combined organic phases
are dried over sodium sulfate and evaporated. The residue is

chromatographed on a silica gel column with dichloromethane/methanot:
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-72 tenperature for 1.5 hours. The reaction mxture is
evaporated, and the residue is heated in 50 m of

i sopropanol and allowed to cool. The resul- tant
Wwoeoyiobve is filtered off with suction, wasREU/ERRHRN03473
i sopropanol and petrol eum ether and dried in vacuo:

6- (3, 5-di fl uorophenyl)-2-(3-iodo 5

benzyl ) - 2H pyri dazi n- 3-one as col ourl ess crystals; ESI
425. 3.2 14.3 ng (0.08 nmol) of copper(l) iodide, 76

wg[a(@.ﬁ&o m mw%mm}mahanmlw iRl erystns; EISIEa 1.

(0.08 mmo ydr oxyqui noline are added to 10 a
sol ution of 212 ng (0.50 nmol) of

benzy ) i {470 RATBH oL ez epiohi Godioargoryate gregqdeg drop-
6 wielwl pyslubes ons. 3’?(%&4 @@ o? [m(sqﬁtr&bcﬁidimowdmnyu-
m xture i s heated OC for hour s

r eaethanol.nd 28g €28 mmobwé 8- BdP- dtﬁkupromﬁmv!)e%@qud@ug -3-one

e b7 2 bipelre e e ko Te 1 8 Fy A et A ine
\Naf%fé%ﬂoﬂ\ﬂrﬁihtdt\@‘iseﬁtir?étﬁaﬁfd&ﬁ terﬁbéra‘t@%‘ f@H@IB'I’ﬁ)LPQ' Tr@résﬂllla nt

ethyl acetate, filtered off wth suction and washed
Wi preciitae isfotered off Wittesuatian, vmé\edswnth TEf and deediin vacuo:

2P-GaerMokeRsry - REe o Wibe R AsTeypaagiya-one
aSad L ONMWiSH cws\t&l&ats; 42FSl 407. Exanple 4 25 The

preparation of
6- (3, 5-di fl uorophenyl)-2-[ 3-(5-net hyl pyridi n-2-yl)benz

0 ks, AU ACSK o dPutont bl s SuShangion of 420 me

fo(ﬁlgé%ﬂﬁﬂgf 8%@%(&3%@%%%&@@@-{3{%ﬁfopb'nﬁf#\(fiﬁjhﬁéﬁ*zwpzr{-
pyridazin-3-one in 4 ml of ethanol, and the mixture is heated te 95°C and
cooled to room temperature. 402 mg (7.2 mmol} of iron powder is added,
and the reaction mixture is stirred at 85°C for 1 hour and at 60°C for 17
hours. The reaction mixture is filtered, and the filtrate is partitioned
between water and ethyl acetate. The organic phase is washed succes-
sively with sodium hydrogencarbonate solution, sodium carbonate solution
and sodium chloride solution, dried over sodium sulfate and evaporated:
2-[3-(5-aminopyridin-2-y!)benzyi)-6-(3,5-difluorophenyl)-2H-pyridazin-3-one
("A11") as brownish foam; ES| 391.

54 The final step is carried out analogously to Example 9.3, giving
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyridin-2-y||benzyl}-
2H-pyridazin-3-one ("A12").

Example 6
The preparation of 6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-
yl)benzyl}-2H-pyridazin-3-one ("A13") is carried out analogously to the fol-

lowing scheme
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NFgf NN FN F 10 PPh,/DIAD 4.1 92 ng (0.08

mmol ) of tetrakis(triphenyl phosphine)pall adi um are

added to a suspension, kept under nitrogen, of 849 nE
WQ20090p€959 of tri- 15 potassi um phosphate, 34BCH§P098/803473
mol ) of 2-brono-5-net hyl pyrizine and 304 ng (2.0

mmol ) of 3-hydroxynet hyl benzeneboronic acid in 12 m

of dioxane and 1 m of water, and the mxture is

heated at the boil with stir- ring for 18 hours. The
reaction mxture is cool ed ﬁ§1r00n1tenperature and 0

partitiored between \Ag];-.er,ua et hyl acetate he N)LO
or,g;a@i/@baseﬂls dri e”ésﬁ) Ner s%é’ipﬁ’& &@g ,(\)
evapor at ed®O8h{ it rdue i s clagyrat ographed |ga

silica gel columy with dichl oromet hane/ met hanol¥
el uent: [3-(5- nethyl pyridin-2-yl)phenyl]nethanol as
yel lowi sh oil; ESL6200. 25 4.2 134 ng (0.66 mmol,) ,of

di i sopropyl az6aicarboxylate e fadded to a _soljut¥on
of 88 m;,;fp St ) of ¢ (\NJ‘GK
[3- (5- net HyLayri di n-2-y NeM38 ng
(0.66 nmol )I of “I{J

6- ( 3, 5- d-Huoeroephenyl ) - 2Hpyri dazi n- 3-oné and 174 ngy

(0. 66 mmolppngfiad ri phenyl pfosphine in 3.5 nl of THF.
The reaction 30 mxture is sti !rred at room

tenperature for 18 hours. ure is apor - ated,
%Nga gel

and t he { ﬁ&%‘é%xains cpromat on a
col um wih_dj-_cﬂor r \Njaé“ uent"a13"

6- (3, 5-di fl uorophenyl) -z
pyridin-2-yl)benzyl]-2H pyri dazi n-3-one ("A9") as
colourless crystals; ESI 390. 35 The foll ow ng
conmpounds are obtai ned anal ogously WO 2 00 9/006 95 9

S Ler o) B TSP feacisn of gf 56 ma (0.0 mmal) o
n-tds {yiip HeryipHdsphite)paliadiviagi)rcleradeafd 35 Mg\NO.08 mmol) of
sodium borohydride in 0.4 mt of THF at 55°C is added to a suspension,
kept under nitrogen, of 849 mg (4.0 mmol} of tripotassium phosphate,
598 mg (2.0 mmol) of tert-butyl 4-(2-chloropyrimidin-4-yl)piperazine-1-car-
boxylate (prepared in accordance with WO 03104225) and 304 mg
(2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 ml of dioxane
and 1 ml of water. The reaction mixture is stirred at 97°C for 18 hours. The
reaction mixiure is cooled and partitioned between water and ethyl acetate.
The organic phase is dried over sodiumn sulfate and evaporated, and the
residue is chromatographed on a silica gel column with dichloromethane/-
methanol as eluent: tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-4-yl}-

piperazine-1-carboxylate as yellowish solid; ESI 371.

6.2 118 mg (0.582 mmol) of diisopropyl azodicarboxytate are added to a
solution of 144 mg (0.388 mmol} of tert-butyl 4-[2-(3-hydroxymethyi-
phenyl)pyrimidin-4-yl]piperazine-1-carboxylate, 122 mg (0.582 mmol) of
6-(3,5-difluorophenyl}-2H-pyridazin-3-one and 153 mg (0.582 mmol) of

triphenylphosphine in 3 ml of THF. The reaction mixture is stirred at room

X
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F F ("A10"), ESI 406. 10 Exanple 5 The preparation of
2-[3-(5-am nopyridi n-2-yl)benzyl]-6-(3,5-difluoropheny

[)- 15 2H pyridazin-3-one ("Al 1") and of

VBO 2 a9B0EHSH | uor ophenyl ) - 2- { 3- [ 5- (4- net hyl - PCT/EP2008/003473
pi perazin-1-yl)pyridin-2-yl]bghzyl}-2H pyri dazi n- 3-one
("Al2") is carried out analogously to the follow ng
schenme 20 25 K-. 30 35 %/O 2009/ 006959

PCl YEP2008/ 003473 -75 Br N Pd(PPh3)4 / HO+ HOIl N

B(tehiperiNGPe Ror2(@hoe2 The rRixturlfis thpor‘éteNN and the re%ﬂue is
PPh/DIADFCI a //O0l. Fe FNM C~~H 15 F
v ehromiatographed op a silica geTcolumn with dlchloromethanelmethanol as
eluent: tert-butyl 4-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-4-yl)piperazine-1-carboxylate as yellowish oil; ESI

561.

6.3 1.3 mlof 4 N HCI in dioxane are added to a solution of 81 mg

(0.14 mmol) of tert-butyl 4-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-
1-ylmethyl]phenyl}pyrimidin-4-yl)piperazine-1-carboxylate in 1 ml of di-
oxane, and the mixture is left at room temperature for 18 hours. The reac-
tion mixture is partitioned between water and ethyl acetate. The aqueous
phase is adjusted to a pH of 14 using 1 N NaOH and extracted with ethyl
acetate. The organic phase is dried over sodium sulfate and evaporated:
6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-yl)benzyl]-2H-pyri-

dazin-3-one ("A13") hydrochloride as colourless amorphous solid; ESI 461.

The following compound is obtained analogously
6-(3,5-difluorophenyl)-2-{3-[4-(methylpiperidin-4-ylamino)pyrimidin-2-
ylibenzyl}-2H-pyridazin-3-one

kOA )
"AbBI".
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F~-NNI N 201 N F "Al12" LN11 5.1 A suspension,
kept under nitrogen, of 3.69 g (18.2 nmmol) of 2-brono-
25 5-nitropyridine, 840 nmg (0.73 rnnol) of
v@booakbekd ri phenyl phosphi ne) pal | a- di um and 3pSBEBR008/003473
(33.4 nrnol) of sodlun1carb09§[e in 133 m of toluene
is heated to the boil. A sollttion of 5.07 g (32.7
rnrnol) of 3-(hydroxymethyl)- benzeneboronic acid in
133 m of toluene is then added dropw se, and the 30
? jo fixture is heated at the boil for 18 hours.
dded to the reaction mxture. The organic
phase is separated off, and the aqueous is extracted

p TR B O S IR e

»ah i
e i 2 A R B REPRE 38 %1%888/%@‘&5%%%“‘
P@WaE%m@B/lmﬁéﬁallowmg scheme
[3-(5-nitropyridin-2-yl)phenyl]nethanol as yell ow
crystals; ESI 231. 5.2 4.46 g (22.0 nmol) of

di i sopropyl azodi cRs boxyl ate are added drop- wise to a
sol uti on of 337 (147mm|), of

[ 3-(5-ni |Cn yl)p en - 5rrethano| 5@“
( . S
6- ( -di'f | uor ophg, nyI) 2H— pda2| n-3-0 and 5.77 g:

(22.7 mol ) of tri phenyl phosph‘?"ne in 120gm of THE
and fhe reaction mixture is stirred at room
tenperature for 18 hours. The resultant precipitate
isfiltre‘red off with st washed with THF and

dri edHng _Yacuo: g 10

6 (? 5- dLf L ugr ophenyl ¥ 23 ngtrw/? Tdi n; afiy! ) benzy
8M6Aga2|n- fne as yeII stals ESt 421.

5 3 2 of 2 Nrhydrochloric acid are added to a

suspensi on of 420 ng 15 (1.00 mmol) of

6- (3, 5-di fl uorophenyl ) -2-[ 3- (5 ni tropyridi n-2-yl)benzy

I] 2H pyridazin-3-one in 4 of ethanol, and the

dnber 2 L S563 mgh o 85’2@200?3*5@% B spybiaEexce in ethano

a@ﬁ'@@ddeam@i al i pefsihl REpMINdet itrogerd ldf'4.60 gat 08PAmMEY of
1 hour and at 60C for 17 20 hours.  The reacfion

mi3xf6ue x0-8 < 315-t flepeapheanj-GHrpy fid azin dt-@mesh yihenze midiewm
acetate and 4.64 g (13.0 mmol) of 2-dimethylaminomethylene-1,3-bis-(di-

methylimmonio)propane bistetrafluoroborate (prepared by the method of
P. J. Coleman et al., J. Med. Chem. 2004, 47, 4829-4837) in 280 m! of
ethanol, and the mixture is heated at the boil for 2 hours. The reaction
mixture is cooled, evaporated in vacuo and digested with water. The
resultant precipitate is filtered off with suction and washed with water. The
residue is chromatographed on a silica gel column with dichloromethane/
methanol: 2-{3-[3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyi}pyrimidine-5-carbaldehyde as colourless crystals; ESI 405.

7.2 A suspension of 472 mg (1.17 mmol) of 2-{3-[3-(3,5-difluorophenyl}-
6-oxo0-6H-pyridazin-1-ylmethyl)phenyl}pyrimidine-5-carbaldehyde in 5 ml of

dichloromethane is given succesively with 166 ul of 1-methylpiperazine,

CHO
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bet ween water and ethyl acetate. The organic phase is
washed succes- sively with sodi um hydrogencar bonate

sol ution, sodium carbonate solution and sodium
WRI2019%08e58 0l uti on, dried over sodium sul fate BAHEP2008/003473
evaporated: 2-[3-(5-am nopyg din-2-yl) benzyl ]1-6-(3,
5-di fl uorophenyl)-2 H pyridazi n-3-one 25 ("Al 1 ") as
browni sh foam ESI 391. C_. 5.4 The final step is
carried out anal ogously to Exanple 9.3, giving

6-4F5 gd(2f 3411l elfl;bdlufzh {rizckfoxybeoraHyldyibpigrer 612 pheflagétlc
)pyr.idin-2-yl]benzyl)- 30 2Hp c}/rldazm 3-one ("Al12").
Ex%mg, @%thpnr@aﬁpgr@mlg&u,r@,ﬁ sjirred at room temperature for 42’hours.

5 RGBS Kol B Aol R SRR ARY T A

camwem Toietorgaaicqewasel iy sepatdied bffl drie@\wwbgssdinansuliyie and
2009/ 006959_PCr / EP2008/ 003473 -77 O (N O HO \
B(Emper tRANT b regidae \s ghrognatograghedien a@l'@acgel cofgmin with

o ichiaforpefiah/meaflps Slienu-o (s Yihyolophehu 2B g
s ahethytiperagran q,dnbnhyl E@@micnmoil]b@‘n W??-Mpgﬁué)ﬁnm@hé
of bls(trlphen phosphi ne I) chloride and

3. (OA% (a@qmomﬁﬁgaS)crmtals E I489
"H-NMR (CDCl3): & [ppm] = 2.29 (s, 3H), 2.48 (m, 8H), 3.54 (s, 2H), 5.50
(s, 2H), 6.86 (tt, J; = 8.8 Hz, J = 2.3 Hz, 1H), 7.04 (d, J = 9.5 Hz, 1H), 7.34
(m, 2H), 7.47 (t, J = 7.8 Hz, 1H), 7.58 (d, J = 9.5 Hz, 1H), 7.58 (m, 1H),
8.38 (dt, J; = 7.8 Hz, J; = 1 Hz, 1H), 8.64 (t, J = 1 Hz, 1H), 8.74 (s, 2H).

The following compound is obtained analogously
6-(3,5-difluorophenyl)-2-[3-(5-dimethylaminomethylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one

F
/
\
— /4
\ o ”/\{
F N—~N =N
"AS8".
Example 8

The preparation of 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-o0xo-1,6-di-
hydropyridazin-3-yl}benzonitrile ("A15") is carried out analogously to the

following scheme
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sodi um borohydride in 0.4 m of TI-1F at 55C is added
to a suspension, Kkept under nitrogen, of 849 ng (4.0
nmol ) of tripotassi um phosphate, 20 598 ng (2.0 mol)

Vb 2608/0besbut VI PCT/EP2008/003473

4- (2-chl oropyri mdin-4-yl)pi gerazi ne-1-car- boxyl ate

(prepared in accordance with W) 03104225) and 304 ny

(2 0 mmol ) of 3-hydroxynet hyl benzeneboronic acid in 12
of dioxane and 1 ml of water. The reaction m xture

|s stirred at 97C for 18 hours. The 25 reaction
m xt ure cool ed and partitioned b en wat er
eth teNHTh'e o;ga‘ﬁ\o’ﬁwﬁao 8d ov.eP
e and at ed, and tlhe resi due IS \j\

chronﬁt ograpﬁed on a silica gel colum wth

di chl or onel hane/ - nethanol as eluent: tert- béjtyl
4-[2-(3- hydroxynet hyl phenyl ) pyri m di n- 4 z

pi perazi ne-1|-carboxyl ate as yel , < I,NH ESI 371.

6.2 11@@@‘)(0 582 of di i sopr

azodi c arboxy atigoar toa s ion of 144 ny
(0.388 nmol) of tert- I“-[Z—e?;—hyel-ﬁe*y-n%t-hyl-
phenyl ) pyri m di n-4-yl ] p| [\ i ne-| ﬁ&h%er?ﬁB(yl ate, 122 ny

(0.582 mmol ) of 35

6- (3, 5-di fl uorophenyd) - 2H pyri dazi n-3-one and 153 ng

(0. 582,(rm)l) of “t phosphine in 3 m of THF.
Lirmed at room WO 2009/ 006959

PCTI EP2008 -78- te eréture 61518 hours. The

m xture i s e¥aporated, and™t esidue is

chr omat ogr aphed on a silica gel colum wth

di chl or onet hane/ net hanol as eluent: tert-butyJ

44 2- {1331 HI(31 B ninfSuof detimoxyietbacnotei® dngyz. Odanli n- 1-y

e M:a Tkl 3 39% ﬁ?‘&ﬁﬂl‘@f ?P?F%@V‘foq’f“‘eml methasgkaresadded
?20% Sg\glé.'%g’rngbrlazdé%? Q‘IO a SO?lglPlﬁgﬁétO I %f#%hiéi%gﬁnzoate

mmde)atef( te!;fdraﬁnﬂ yée Example 37) in 40 ml of methanol, and the
4-(2-{3- (3, 5-difl uorophenyl)-6-o0xo- 6H—pyr|da2|n-
119$ ﬂ%;ﬁO]LﬁW@rf?IS}'H?F’lﬂth@i G-fa 3»8 Neuperida W@ﬁl'OBéTP'W?I'S
ate, | 1

" SabBrtein Fa0 ariPafer S RM0LATTAR Kisdifpl Grectals i
| defeey off Withneattiba! washedwitarwatedand yieddn ehaue:. mErrfyl 3-(5-
aqueous phase is adjusted to a pH of 14 usij n%

NACethy iy rignidinad-yBleeqdaaie @ﬂﬁﬂ'OLMESéG‘éY%(ﬂl@: ERA226r gam c
phase is dried over sodiumsulfate and evapor at ed:

6- (3, 5-di fluorophenyl)-2-[3-(4-piperazin-1-ylpyrimdin
- 3.7 pvonayl(b-4AHneYd1} of powdered calcium chloride are added to a

suspension of 400 mg (10.6 mmol) of sodium borohydride in 20 ml of THF,

and the mixture is stirred at room temperature for 1.5 hours. A solution of
751 mg (3.29 mmol) of methyl 3-(5-methylpyrimidin-2-yl)benzoate in 10 mi
of THF is added dropwise to this suspension with stirring, and the mixture
Is stirred at room temperature for 18 hours. 10 m! of 1 N NaQOH, water and
dichloromethane are added to the reaction mixture, which is then filtered.
The organic phase of the filtrate is separated off, dried over sodium sulfate
and evaporated. The residue is chromatographed on a silica gel column

with dichloromethane/methanol as eluent: [3-(5-methylpyrimidin-2-yl)-
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dazi n-3-one ("A13") hydrochloride as col ourl ess
anor phous solid; ESI 461. 20 The follow ng conpound
i s obtained anal ogously

vo bdbooghish | uor ophenyl ) - 2-{ 3-[ 4- (et hyl pi peri dpgrfe¥odassrs
|no)pyr|md|n 2- yl]benzyl}- pyrldazm 3-one F 25 |

\ N'"NON-1 r NH30i N"A5%" 35 WD 2009/ 006959
PCT/ EP20081003473 -79- Exanple 7 The preparation of
6- (3, 5-di fl uorophenyl ) - 2-{ 3- [ 5- (4- et hyl pi perazi n-1-yl

- SReTFPGRGEIE yieod JAOBK ogrt pyr 1 dazin. 3 one

I's carrre ana bgous to the foll ow ng
scherre O 10 F \ AV\N\ I NH ~N' ~Y BFI NaOEt F\ ~N N
NBF. -/ CHO FFHN) FNN\ I N
15‘3 33 14&714* 0 T\%B}m@efgusopmvlﬂza@war Qxyl8teprs 3ddnd Qros)-

2088 4 4R S S ke T
( Wﬂ@amﬂm )jeﬁénzomtnle 100 mg (0 50 mmol) of [3-(5- methylpynmldm -2-

6- oxo0- 3- (3, 5-di fl uorophenyl )-6Hp r|da2|n 1-ytneth g
heaimerianel aad ddtmg4h 54m6ml)go !JBh@nyiﬁbO§p|’¢jne in3ml

na‘*ﬁ’y'[ﬁ-‘ AR R kA gy weeoqqasswake@rz%ﬁ&gs!%w

byhdure T htttioh mixtte id evé‘@ér%f@ﬂne&ac@b and -2-pRfpanol is
Chem 2004, 47, 4829-4837) in 280 m of ethanol, and

t laddeidxtodhe residueal leel resultant prraigitate s Bitdredraff withsuction

' %%%tc':hromatographed on a silica gel column with dichioromethane/
methanol as eluent: 3-{1-[3-(5-methyipyrimidin-2-yl)benzyl]-6-oxo-1,6-di-
hydropyridazin-3-yl}benzonitrile ("A15") as yellowish solid; ES| 380;
'H-NMR (DMSO-dg): 5 [ppm] = 2.31 (s, 3H), 5.46 (s, 2H), 7.16 (d, J =
9.7 Hz, 1H), 7.51 (m, 2H), 7.72 (t, J = 8.0 Hz, 1H), 7.93 (dt, J, = 7.5 Hz,
J2 = 1 Hz, 1H), 8.17(d, J = 9.7 Hz, 1H), 8.25 (dt, J; = 7.8 Hz, J, " 1 Hz,
1H), 8.30 (dt, J; = 6.8 Hz, J, =1.6 Hz, 1H), 8.37 {t, J = 1.6 Hz, 1H), 8.46

(bs, 1H}, 8.75 (s, 2H).
The following compounds are obtained analogously

6-benzo-1,2,5-thiadiazol-5-yl-2-{3-(5-methylpyrimidin-2-yl)benzyi]-2H-
pyridazin-3-one, ESI 413,

N= S
= ~(eo (S
S., # \ 0
N N—~N =N
I‘A?g“‘

Example 9

The preparation of
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m xture i s cool ed, evaporated in vacuo and di gested
wWth water. The resultant precipitate is filtered off
with suction and washed with water. The residue is

Wb QORbAEs aphed on a silica gel colum with pCT/EP2008/003473

di chl or onet hane/ 30 net hanol,;

2-{3-[3-(3,5-difl uorophenyl)aé3 0X0- 6H pyri dazi n-1-yl e
thyl[- phenyl }pyri m di ne-5-car bal dehyde as col ourl ess
crystals; ES!' 405. 7.2 A suspension of 472 ng (1,17

o2 T bR O RS PR E R R methyiobenyly,
alpthydm SN IN- dmﬁethyllnf@:i’riammnnﬂ (‘I'Aﬂé"}l s given
succeS| vely with 166 of 1 ma | pi perazi ne,
tﬁaewm@ml@z@agme ﬂu@@mﬁn(f&-%pmy" -3-
O%O(dh%n) #Oacet oxybor ohydrl de and 67 pl of acetic
€ reaction mxture is stirred at room

t Wﬁaﬁﬂlfcﬁogﬁénﬂﬂﬂ{@{&‘m m@ﬁ@lﬁﬁa@tlnonyl)pymmrcﬂn-ﬁsyl]

partitioned between dichl oromethane and 1 N 5
Thengy gii-pypekee-3- @n%éﬁéﬁal ed off, dried over SOdI um

1 SRR BRI BTl

di chl or onet hane/ net hanol as el uent:
6- (3, 5-di fluorophenyl)-2-{3-[5-(4- met hyI pi per azi

n-1-yl me Pp di n-2-yl ] benzyl }-2 >y~
Hmyri daki MHAL4! ) gas col od.rl HssJdHfystal s; ESI
; 'H—N CDE 3) [ ppnis = 2\59{, 3H), 2.48

48

(m , 3.54 (s, PH), 550 (s, 2H), 658B6tt, J, =

8.8 32 =23H, 1H, 9. 5, 1 H),
7.34 (m 2H), 7.47 (t, . 7.58 (d, J =
9.5 11,0758 (m 1"1"\%""e %«@:E

J2 £ o4 Ny

15 Th ol Nw) glopgeto) h‘ nd is oﬁtcaﬂ al ogously le\;\
6-(3 i fl uoropheny ,(5 djoret hyl"am nonet hyl py NH,
m di n-2-yl) - bﬁ%zyl] 2H pyrj dazin-3-orfe 20 F NS0 F "A17"
N-N N

F "A18" K/N\

9.1 A sodium methoxide solution prepared by dissolution of 3.45 g

(150 mmol) of sodium in 35 ml of methanol is added dropwise to a sus-
pension, kept under nitrogen, of 20.0 g (50.0 mmol) of 3-[6-ox0-3-(3,5-dI-
fluorophenyl)-6H-pyridazin-1-ylmethyllbenzamidinium acetate and 24.4 g
(50.0 mmol) of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}-
methylene)dimethylammonium dihexafluorophosphate in 20 ml of metha-
nol. The reaction mixture is slowly warmed to 60°C and stirred at this tem-
perature for 20 minutes. The reaction mixture is cooled to room tempera-
ture and partitioned between water and dichloromethane. The organic

phase is dried over sodium sulfate and evaporated. The residue is taken
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25 Exanple 8 30 The preparation of

3-{1-[3-(5-nethyl pyrimdin-2-yl)benzyl]-6-o0x0-1, 6-di -

hydr opyri dazi n- 3-yl } benzonitrile ("Al15") is carried
winltooso@oegously to the follow ng scheme 35 VM@ T/EP2008/003473
20091006959 PCT/ EP2008100347 -81/ /1 NaGve O N NH;
0O+ 0~-00NH2 0O ON- 0 _NNACa(BHIJI2 t I~ ~ HO N

PPh~ DOAD 10 ~DNNI NNI "A15" N 15 8.1 1.31 n
(11.0 mmol ) of 3-ethoxynethacrolein and 2.04 m (11.0

T in 0 R R kLM Bl et

manblyd riedt ifmdgg;:ii Ni‘@z{oaﬁia(& fﬁaiiﬂx:ohrapbfml)aBgcp{oea@dlfmiidanin-1 -yl-
EX e . I, n o .ne no Y a—'n- (L) (L]

?Eéma enyBPYEIMiHN vlw'wr@weémﬁ%@aﬂasﬁmfd ﬁa@ n@s eglaur-

r td . r&7 s 20 evaporated in vacuo, and water
IS adéc[ggi.a )r?eyr€430Itant precipitate is fil- tered off

w th suction, washed with water and dried in vacuo:
met hyl 3-(5-_ methyl pyrindin-2-yl)benzoate as )
c&durlPlgsl efrJigxane angdy. 9439 S5mmap) Gighs - (#gl 3 B3-(B15-difluoro-

MHRehy - BNBEL Sttt YRS HyRbhE Sy IRy FinftdResl h N N-dimethyl-
formamidine are added to a solution of 19.1 g {137 mmol) of potassium
carbonate in 380 ml of water. The reaction mixture is heated at the boil for
3 days and subsequently cooled to room temperature. The resultant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo:
2-[3-(5-aminopyrimidin-2-yl)benzyl)-6-(3,5-difluorophenyl)-2H-pyridazin-3-
one ("A17"} as colourless crystals; ES| 392.

8.3 501 mg (2.55 mmol) of bis(2-chloroethyl)methylammonium chioride
are added to a solution, kept under nitrogen, of 587 mg (1.5 mmol) of 2-{3-
(5-aminopyrimidin-2-yi)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in
2 ml of 1-methylpyrrolidone, and the reaction mixture is heated at 130°C
for 32 hours. The reaction mixture is cooled, dichloromethane is added,
and the mixture is filtered. The filtrate is evaporated in vacuo, and the resi-
due is chromatographed on a silica gel column with dichloromethane/
methanol. The product-containing fractions are combined and evaporated,
and the residue is recrystallised from methanol. This material is suspended
in methanol and converted into the hydrochloride using hydrogen chtoride
in diethyl ether, and the hydrochloride is precipitated using diethyl ether:
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A18") hydrochioride as colourless crystals;
ESI 475;

"H-NMR (DMSO-ds): & [ppm] = 2.81 (d, J = 3.3 Hz, 3H), 3.19 (m 2H), 3.30
(m, 2H), 3.50 (m, 2H), 4.05 (m, 2H}), 5.43 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H),
7.35(ft, J; = 8.8 Hz, J, = 2.3 Hz, 1H), 7.47 (m, 2H), 7.66 (m, 2H), 8.15 (d,
J = 9.5 Hz, 1H), 8.22 (m, 1H) 8.34 (bs,1H), 8.65 (s, 2H), 11.0 (bs, 1H).
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(, . suspension of 400 ng (10.6 mmol) of sodium
borohydride in 20 Ml of THE, and the mxture is

stirred at roomtenperature for 1.5 hours. A solution

Vb 2006Rde93® (3.29 nmol ) of net hyl PCT/EP2008/003473
3-(5-net hyl pyri mdin-2-yl)benzoate in 10 mM 30 of THE

is added dropwise to this su%e'nsi on wth stirring,

and the mxture is stirred at roomtenperature for 18
hours. 10 m of 1 N NaCH, water and dichl oronet hane

are added to the reaction m xture, which is then
filtered. The organic phase of the filtrate is

s €fray Rfllediraf Eomgolrds aneobidiridiansioybadle and
evaporated. The residue is chronat ographed on a silica

gel colum 35 wi th dichl oronet hane/ rret hanol as el uent:

2 (T BRI 8 RO RAER 2 g 2+

s QyiridazinSs-oARY"A19') drathidrle/ ESMe@1) of dii sopropyl

di azodi car boxyl ate are added drop- w se to

a
suspenbi- UMR)(dse@N@Or)g 5(lopBa =nd@b)(mofdH), 3.59 (m, 4H), 5.44 (s,

3 AN et SR 945, BAAEET, B B AR 1) &7 (m,

yl2uphersi dﬁremﬁrmis ?@dJ i% 5] (@ 822 )pra 35 (bs, 1H),
tri henyl ine in HE, and the resultant
sdl. 5|($m?h|)s 3(’b$edFﬁI room t enmperature for 18 hours.

E“Sréﬁﬁ%tfv‘?{%%ﬂé%sta%eﬁ%? PPty RENET et
PRk BhHEHYD- .Hhﬁhesioﬁéf("m L) Wﬁﬁm%‘?ﬁ@& 493;

chr omat ographe Jjon a silica ge

di chl @-3+45-(raperazinrtyhaynihidin-2efljbentyl}-6-(3,4,5-trifluorophenyl)-
3-4{1- 3- 5- net hyl, L mdin-2-yl)b []-6- -1,6-di C
hy%%BESW %a%?ﬂ"%(gﬁy‘f;%gnzgﬂu t r|>ll )e ((anle{S] ) agx§e| | owi Ish

’ g' | gﬁﬂ l{@gsqu? 4 é«%dﬁr&}%%&%@%ﬁﬁw &%Eﬁgﬁh ?I}ﬁetﬁ}l]

7. ;:fhbn@l’rpyrﬁ&ﬂ)dm-ﬁ }EI)ZN(N dmemyﬁoﬁnbmmlfhe PfDA?E?') QBSIMBS J,

=7.5 }-Es é )—%
8. 25 (A (SJammpygmvﬁm %xf)benzvrllz (&4»-@ tnfblogfepf(wl) H-pyri-

6. : 8 37 (t, J =1.6 Hz, 1
8.0%5'#%3 gAé&Ei Eéjlg}?s 28 The foll ow ng H)
conpounds are obtai ned analogously

6- benzo-1, 2, 5-t hi adi azol - 5-yl - 2- (3- (5- net hyl pyri m di n-
2Bpample,301-2 H 25 pyridazin-3-one, ESI 413,

The preparation of
6-(3,5-diflucrophenyl)-2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-2H-pyridazin-3-
one ("A21") and 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one ("A22")

is carried out analogously to the following scheme



N7/ 1 ~ ONNNNN 30 "A79". Exanple 9 35 The

preparation of WD 20091006959 PC1'/EP2008/ 003473 -83
"-(2-{3-[3-(3,5-di fl uorophenyl) - 6- oxo- 6H pyri dazi n-1| -

wb nmpRgédsphenyl } - PCT/EP2008/003473

pyrimdin-5-yl)-N, N-di net hyl fior mam di ne ("A16"},

2-[3-(5-amnopy rimid in-2- benzyl ] - 6(3

5-di fl uorophenyl)-2H pyri dazin-3- one ("Al7") and 5

6- (3,
5- dlfluoroherg%l) 2-{3-[5-(4-net hyl pi per gz pyr i
m i di n- 2- I} 2H-pyr|da2|n 3-onef (" '

carriad odut janalQghushy to thefs of e
FWANE OBFS|] —NeiN—tm/ Ol PFe
6715 F \ =~ N NLAL L F N NYN I NI 1~/ N oH
NN HEO F _NH,  F "A18" |

A77" ¢l KECO ~ - A1
HO/\/\N \Q/
\J\O/\\/\N
PPhy/DIAD

It Mz

10.1 A suspension of 4.76 g (12.2 mmol) of 2-[3-(5-aminopyrimidin-2-
yhbenzyl]-6-(3,5-difluorophenyl}-2H-pyridazin-3-one in a mixture of 5.40 ml
of concentrated sulfuric acid and 44 ml of water is heated at the boil for 4
hours. The reaction mixture is cooled to room temperature, diluted with
ice-cold water and rendered alkaline using conc. agueous ammonia. The
precipitate is filtered off with suction, washed with water and dried. The
crude product is recrystallised from methanol; 6-(3,5-diflucrophenyl)-2-[3-
(5-hydroxypyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A21") as colouriess
crystals; ESI 393.

10.2  98.3 pi (0.82 mmol) of 3-(dimethylamino)-1-propanol, 218 mg
(0.82 mmol) of triphenylphosphine are added to a suspension, kept under
nitrogen, of 215 mg (0.55 mmol) of 6-(3,5-difluorophenyl)-2-[3-(5-hydroxy-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one in 5 m! of THF, and the mixture
is cooled in an ice bath. 170 pl (0.82 mmol) of diisopropyl azodicarboxylate
are added dropwise, and the reaction mixture is stirred at room tempera-
ture for 2 hours. The reaction mixture is evaporated in vacuo, and the resi-
due is chromatographed on a silica gel column with dichloromethane/-
methanol as eluent. The product-containing fractions are combined and
evaporated. This material is dissolved in acetone and converted into the
hydrochloride using hydrogen chloride in diethyl ether, and the hydro-
chloride is precipitated using diethyl ether: 6-(3,5-difluorophenyl)-2-{3-[5-
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lcl 200CASNFNNMNM | NNF"A18" N25 9.1 A
sodi um net hoxi de sol uti on prepared by dissol ution of
3,45 g (150 mmol) of sodiumin 35 m of methanol is

waslgmdookoepwi se to a sus- pension, kept under pit/EPDOS003473

of 20.0 g (50.0 nmol) of 3- [%y70xo-3-(3,5-di-
fl uorophenyl) - 6H pyridazi n-1 -yl net hyl ] benzam di ni um
acetate and 24.4 g 30 (50.0 mmol) of
({2 di met hyl am no- | - [ di met hyl i roni onet hyl ] vi nyl am no}
f 1]
2 o AR 2 ISR AV PEF BRRERT 8y 022
mmydmbrﬂmrlcﬁﬂé)santd)ushasscmtais ESI émem per ature for 20

CHoNFAR GBS BEE RIPRT o 4 Aariet 2601 A Chad 8 oM. 3.22

di € gani S L I
SSTa 2P B 2% s T 2 oeR s, PR ATl SR NAN 488

2Qﬂ,9)10©8959IzP¢2TiEP20Q8/I BIp3A49 (m, @H)up.66n(rmEedpBo13 (d, J =

o1z A1, Bedm, ka8 dbs. 11D, BE8 6.2 189 6s 11"

N -(2-{3-[3-(3,5-di fl uorophenyl) - 6- oxo- 6H pyri dazi n- 1-
yl -

ITETHeyﬁo]I@Wthdmwburﬁﬂ dreﬂOEtaMie)d AhdNogowsy hy! f or mani di ne
Al6") as colo ¥st als; ESI 447. 9.2 19

§n of G%&-&W@Joa%hqrwlmj:ﬁ{%é anetfgipjpasidin-4- yloxy)pyrlmldm -2-

N = I ro-

pﬁésgp‘§ﬁ% éﬁ@azglly? azin-1-yl met hyl ] phenyl ) pyri m din
-5-yl)-N, N-di npt o mam di ne are added to a

sol uti on of 10. 1 nmol ) of potassium 10

car borfat s . N % Th tion mixture is
heat ed [ for SJMsequently cool ed
to room tefiperature. The r n re- cipitate is
filtered off with suction, washed with vv('ahss.,)and dried
in vacuo: C

2-[3-(5-am nopyrimdin-2-yl)benzyl]-6-(3,5-difluorophe
nyl)-2H pyridazin-3- 15 one ("Al7") as colourless
chydradhdorideSIERB0;9. 3 501 ny (2.55 mol ) of

bi s(2-chl or oet hyl ) met hyl ammoni um chl ori de are added
to a solution, kept under nitrogen, of 587 ng (1.5

mol ) 60f3 SalifRiorophenyl)-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)pyrimidin-2-yi]-
benzyl}-2H-pyridazin-3-one

/j/o\/\\/N

6-(3,5-diflucrophenyl)-2-(3-{5-[2-(4-methylpiperazin-1-yl}ethoxy}-
pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one, hydrochloride,
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(5-am nopyri m di n-2-yl)benzyl]-6-(3,5-difluorophenyl) -
2H pyridazin-3-one in 2 m of 1-nethyl pyrrolidone, and
whaogemagisyon m xture is heated at 130C for 3Rchevwtms/n0da7d
The reaction m xture is cooleg, dichloronethane is
added, and the mixture is fiTtered. The filtrate is
evaporated in vacuo, and the resi- due is

chr omat ogr aphed on a silica gel colum wth

di chl orongt hanel 25 net hanol. The product-containi ng
fractions are conbi ned and evaporated, L and the

resi due j ecrystallised fromnethanol. This nateri al
IS suspe i n met hanol and converted into the

hydr ocf 99 hydrogen chloride in diethyl

et her, and thegj hydgochl orjide s precipitated using
di et hyl Nt o N)j/\/\

et her:
6- (3, 5-di fl uorophenyl ) - X< [5 (4- plpera2|n 1-yl

)ypyrimdin-2-yl]- yI} 2H-pyr|da2| -3\one ("AL8")

hydrochl ori de as abl oirl ess crystals; ESI 475; 1H NWR
(DVMBO-d5): 6 [ppn] = 2.81 (d, J = 3.3 Hz, 3H)$?"3E&5(lﬁh
2H), 130 35 (m 2H), 3.50 (m 2H), 4.05 (m 2H), 5.43
(s 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.35 (tt, Jf = 8.8

J2 méth 550 %
:2-%3 ? [.E-dl Hyl afiftd %Kdﬁ% rlmgdlggz gﬂfber?ig])},ﬁ gﬁ!Gg’J

(sir1ﬂ&¢l)oph&ﬂ1y|®2(-bpyr1daﬂﬂ) 3 e 20091006959
13CFI EP2008/ 003473 -85 The foll owi ng conpounds are
obt ai ned anal ogously 5
6- (3, 5-di fluorophenyl)-2-[3-(5-pi perazin-1-ylpyrimdin
-2-yl)benzyl]-2H pyridazin-3-one ("Al9")
hydr ochl orfk de, ESI 461, 1H NVR (d6-DVBO): 6 [ppm =
3.59 (m 4H), 5.44 (s, 2H), 7.16 (d, J
= 10 Hz, , .37 (ft, JI =9.2 Hz, J2 =2 Hz, 1 H),
67 (m 2H), 8.16 (d, J = 10 Hz, 1H),
(bs, 1H), 10 8. 65 (s 2H), 9.38

-[ 5- (4 neth‘lplgerav|n|1 yI)pyr|n1d|n 2-yl ] benzyl }
,5-tri - aQrophenyl ) - 2H pyri dazi n- 3- one
, hydrochl 493; 1.

4

)

5- (pi perazin I)pyr|n1d|n 2- yI)benzxé%.ﬁ-(3,4,

| uorophenyl)- 15 2H pyri dazi n-3-one (' %");

-(3-[3- (3 4,

5- trlfluoro enyl 0X0- 6H- pyri dazin

phenyl airﬁel@&amlnﬂpmﬂay)}/mlﬁwmo? Mﬂgﬁ%ﬁlfﬂeg (% 5-difluoro-
» Evh2 2#% X37iR-a0s. CASH) Busiagiorise 581 48% 11 11 uor o

phenyl) 2 Hpyri-

6-(3,5-diftuorophenyl)-2-{3-[5-( 1 -methylpiperidin-4-yimethoxy)-

pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, £SI 504,

-
L\[::j/J;iiH/
N
"ABE",
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20 dazin-3-one ("A82"), ESI 410. Exanple 10 The
preparation of 25
6- (3, 5-di fl uorophenyl)-2-] 3-(5- hydr oxypyrimdin-2-yl)b

vanzoobboedkd pyri dazi n-3- one ("A21") and PCT/EP2008/003473

6- (3, 5-di fluorophenyl)-2-{3- @ (3-di met hyl am nopr opoxy
)- pyrimdin-2-yl]benzyl}- 2Hpyri dazi n- 3-one ("A22")
is carried out anal ogously to the follow ng schenme 30
35 WD 2009/ 006959 PC r/EP20081003473 -86 F HzZ50 F
,NNI MEN1TiIi NOH FNH2F'Q1" 5 HONF ~N.N I
AD F "A22" 10 10.1 A suspension of 4.76 ¢
of 2-{3-(5-am nopyri m di n-2-
yI)benzy (3 5 di | uor ophenyl ) - 2H pyri dazin-3-one in
15 of concentrat ul furic acid
|s heat ed aé bo@r 4 hours.
0 i S NGO t nper at ur e,
ted and rendered al kal i ne
The precipitate is
filtered off with vvashed wi th water and
dried. The crude preduct is recrystailised from110™
met hanol : 6- (3, 5-di fluorophenyl)-2-[3 " as col ourl ess
20 (5-hYdroXYPYri m di n-2-Y!)benzYl]-2H pYri dazi n- 3-one

and 44 m of
The reaction
diluted with
usi ng conc. aqueo

(' A21) crystals; ESI 393. 10.2 98.3 pl (0.82 mol) of
3-(dineth no) 1-propanol, 218 ng 25 (0.82 mmol) of
tri phenyl.phgsphjirg . are added to a suspension, kept

under i trogen}t of 215 ng (0.55 nnDI) of
6- (3, 5-di f| uor oPheny
pyrim di n-2-yl)behzyl y||da2|n"B onelrh‘]SHm of

z
THF, and the m xtE»@x

hydrochloride, ESI 450 (precursor BOC-protected compound);

6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl]benzyl}-2H-
pyridazin-3-one hydrochloride, ES| 476

Z O
N / O "A102"
F

(precursor BOC-protected compound),

‘H-NMR spectrum of "A102" hydrochioride:

"H-NMR (dg-DMSO): & [ppm] = 1.94 {(m, 2H), 2.19 {m, 2H), 3.08 (m, 2H),
3.26 (m, 2H), 4.83 (m, 1H), 5.44 (s, 2H), 7.15(d, 4 = 10 Hz, 1H), 7.36 (tt,
Ji1=9.2 Hz, 43 = 2 Hz, 1H), 7.50 (m, 2H}, 7.66 (m, 2H), 8.16 (d, J = 10 Hz,
1H), 8.24 (m, 1H), 8.37 (bs, 1H), 8.71 (s, 2H), 9.11 (bs, 1H), 9.19 (bs, 1H).
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iIs cooled in an ice bath. 170 pl (0.82 mmol) of
di i sopropyl azodi carboxytate 30 are added dropw se,
and the reaction mxture is stirred at room tenpera-
waoneefposes? hours. The reaction mxture i s evapor&remso03473
in vacuo, and the resi- due ig chromatographed on a
silica gel colum with dichl'oronet hanel - net hanol as
el uent. The product-containing fractions are conbi ned
and evaporated. This material is dissolved in acetone
zﬂﬁkgﬂgmgqqed into the 35 hydrochloride using hydrogen
di ethyl ether, and the hydro- chloride is
preci pitated using dlethyl et her:

6 3,5-dift h 5 2009/ 006959
@@;{%g@%ﬁ @eg%gg’ytﬂuorc:-ph[enyl\{@-{?: -{5-(3-dimethylamino-

B ORI 8 W

crolttanlatogdtSly iBe follbwiNg scByB@ d6): b [ppni = 2.21
(m 2H), 2.78 (d, J =5 Hz, 6H), 3.22 5 (m2H), 4.31
(t, J =6 Hz, 2H), 5.44 (s, 2H), 7.14 (d, J = 9.5 Hz,
1H), 7.35,7(t6, J, =8.8 Hz, J2 =23 He, 1H) 7.49

(m 2H),

My ) ool sl
1H he‘jh% ol + oM g ROl are obt ai anal ogously 8
10 6\%\% o}
6- (3,B-di fl uorophenyl)-2-{38:[5-(1-nethyl pi peri di n-4-yl
oxy)pyrimdin-2- yl]benzyl}-2 H pyridazin-3-one F I \

~I N\ lgr INf 15 ~ ("A2 3"2) hydr ochl ori de, ESI
490; 20 hf =
[

6- (3, 5-di NS ol i di n-1-
yl pr pe*ya—py-lt-l—m—d-l n- benzyl } - pyri dazi n- 3-one
F /] 280R(RBhY} NON O NFSou

DME F
K,PO,

PPh,/DIAD

Example 12

The preparation of 2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one ("A25") and 6-(3,5-difluorophenyl)-2-{3-[5-(1-
methyl-1H-pyrazol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

("A26") is carried out analogously to the following scheme
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30 "A56"; 6-(3,5-difluorophenyl)-2-(3-{5-[2-(4-m

et hyl pipe razin-1-yl)ethoxy]-

pyrim di n-2-yl }benzyl)-2H pyri dazi n- 3- one,
WY SHo06sYesy | de, 35 WO 2009/ 006959 PCT/ E P2008®OR)BH2088/003473
-gg- FFJ6 1 5 NONO N~ | (]élq ~N N\ "A57", ESI 519;

10 YT
2-{3-[5-(3-di nel hyl am nopr opoxy) pyri m di n-2-yl ] benzyl)
-6-(3,4,5- trifluorophenyl )-2H—pyri dazi n-3-one CF

15 Fi LLFN ON 20 [ 1-51 "A60" 2{3-[5-(2-dim

et hyﬁ@it hoxy) pyrl m di n-2-y I;?@;]_bz
eé

5-td f | pbanyl ) r| dazi'ft
hydr ochl or i ae ESI -
6(35d|f|%4rophehy @[5 @xaf@thwp.per.d. l-4- |

met hoxy) - pyrimdi n-2-vyl ] benzyl a@CP-I- pyri dazi n-3-0 Br
ESI 504, F 30 F1 N NON ON

Br

PPh,/DIAD

PdCL,(PPh,),

DME E )
K,PO, N

s
o’Bf\N__ 0
12.1 750 mg (0.65 mmol) of tetrakis(triphenylphosphine)palladium are
added to a solution, kept under nitrogen, of 6.11 g (21.5 mmol) of 5-
bromo-2-iodopyrimidine, 3.91 g (25.7 mmol) of 3-(hydroxymethyl)benzene-
boronic acid and 9.11 g (42.9 mmol) of tripotassium phosphate trinydrate
in 120 m! of dioxane and 14 ml of water, and the mixture is stirred at 30°C
for 18 hours. The reaction mixture is cooled to room temperature, tert-butyl
methyl ether and water are added, and the mixture is filtered through
kieselgubhr. fhe organic phase of the filtrate is separated off, dried over
sodium sulfate and evaporated. The residue is chromatographed on a
silica gel column with dichloromethane/methanol as eluent: [3-(5-bromo-

pyrimidin-2-yl)phenyljmethanol as pale-yellow crystals; ES| 265,267.

12.2  2.60 ml (13.2 mmol} of diisopropyl azodicarboxylate are added
dropwise to a suspension of 2.76 g (13.2 mmol) of 6-(3,5-difluorophenyl)-
2H-pyridazin-3-one, 2.49 g (8.83 mmol) of [3-(5-bromopyrimidin-2-yl)-
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N 35 "A66"; WO 2009/ 006959 PCT/ EP2008/003473 -89- F

F/ 1\ ON 5NONONI\/ N"A 10"; F101 \ F

NON o N~ O-—~H N"A 111 "; 15 hydrochl oride, ESI

WG Boobpomsur sor BOC- prot ect ed conpound); PCT/EP2008/003473
6- (3, 5-di fl uorophenyl) - 2-{3-_@5-.(pi peri di n-4-yl oxy) pyri

m di n-2-yl ] benzyl }-2H 20 pyridazi n-3-one

hydrochl oride, ESI 476 0 F *N,N N~ NH 1u 0., "A102"

25 F (precursor BOG protected conpound), 'H NWR

Sﬁﬂfetnw ano‘f\lé)r?d 3%@1@@% of tn“b%@hﬁﬁ’@sdﬂ@ﬁ 36 mi of
[ppm "= 1.94 (m (m
3. 128 (and the) reaglien nqlnl;urais) $t|rEﬁd44t r(oeam mpemtw@ ed, 18310:urs

7 B8 feAcioRyTidirg S elaporajed i vasUptakens T 2-prapasol

8 h%‘btédﬁo ﬂne"%ml §n§§|l6@éd té} cb%lzggs?%%%lgasné?dg%gﬁpﬁatﬁs (firered

81:01' @Bh $u@t|@1 washed with 2 propanol and re-recrystallised from
2-propanol: 2-[3-{5-bromopyrimidin-2-yl}benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one ("A25") as colourless crystals; ESI 455,457,

"H-NMR (DMSO-dg): 5 [ppm] = 5.45 (s, 2H), 7.14 (d, J = 8.5 Hz, 1H), 7.35
(tt, Jy =88 Hz, J;=2.3Hz, 1H), 7.53 {t, J = 7.5 Hz, 1H), 7.58 (m, 1H),
7.66 (m, 2H), 8.14 (d, J = 9.5 Hz, 1H), 8.29 (m, 1H), 8.38 (bs, 1H), 8.06 (s,
2H).

12.3 425 mg {2.0 mmol) of tripotassium phosphate trihydrate and

56.2 mg (0.08 mmol) of bis(triphenylphosphine)palladium chloride are
added to a solution, kept under nitrogen, of 455 mg (1.00 mmol) of 2-[3-(5-
bromopyrimidin-2-yl)benzyl]-6-(3,5-difluocrophenyl)-2H-pyridazin-3-one and
229 mg (1.10 mmol} of 1-methyl-4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazole in 10 ml of 1,2-dimethoxyethane, and the mixture is
stirred at 80°C for 18 hours, during which a grey precipitate forms. The
reaction mixture is diluted with water and filtered. The residue is chromato-
graphed on a silica gel column with dichloromethane/methanol as eluent:
6-(3,5-difluorophenyl)-2-{3-{5-( 1-methyl-1H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A26") as colourless crystals; ES| 457;
'H-NMR (DMSO-dg): 5 [ppm] = 3.80 (s, 3H), 5.44 (s, 2H), 7.13(d, J =

9.5 Hz, 1H), 7.29 (tt, Js = 8.8 Hz, J; = 2.3 Hz, 1H), 7.50 (m, 2H), 7.64 (m,
2H), 8.05 (s, 1H), 8.14 (d, J = 9.5 Hz, 1H), 8.32 (m, 1H), 8.35 (s, 1H), 8.45
(bs,1H), 9.11 (s, 2H).

The following compounds are obtained analogously:
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-90- Exanple 11 The preparation of
6- (3, 5-di fl uorophenyl)-2-{3-[5-(3-di nethylam no 5
propoxy) pyri di n-2-yl ] benzyl }-2H pyri dazi n- 3- one

\(OA&{;,Q)NQSESI 477, is carried out anal OgOUS|ypt@;IE‘_IgE®3;\003413

 ow ng schene O N NISIDI F I\ NHF N\ O
10 O\ FF Br CNONE F™%y 15 PdCVPPh~2 N OCH DVME
F K3BPO 0 A24" | F ~N.N20 - | / N PPh3/DI AD F Ova
Exanpl e 12 25 The preparation of
2-[3- (,5- br omopyri m di n- 2-y| ) benzyl ]-6-(3,5-difluoro-

6- (3.5 .|fluorophenyl) 2- (3 (5-(1- net yI 1

H py I-4 yl) pyrimdin-2 I]benzyl pyri dazin-3-o0
ner (" A ISy carried out othefollovvlng
schene 30'35 CVO 20 /0 9 CT/ 81003473 -91

4 N HCI / dioxane

"AB3", ESI 526

1

"AB3": 'H-NMR (DMSO-dg): 5 [ppm] = 1.81 (m, 2H), 2.01 (m, 2H), 2.15
(bs, 1H), .61 (m, 2H), 3.06 (m, 2H), 4.24 (m, 1H), 5.47 (s, 2H), 7.16 (d,

J = 9.5Hz, 1H), 7.36 (tt, J; = 8.8 Hz, J, = 2.3 Hz, 1H), 7.53 (m, 2H), 7.68
(m, 2H), 8.10 (s, 1H), 8.16 (d, J = 9.5 Hz, 1H), 8.33 (m, 1H), 8.46 (bs, 1H),
8.48 (s, 1H), 9.14 (s, 2H):

Compound Name and/or structure HPLC
No. ESI (Rtin
[M+H]" | min)
method
"A103" E
F
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HO \ |
di oxane N K3POX4 Br
10 PPh, /DI AD F Br
wietfdo 2 0R%n3) 2 |
(0.65 nmol ) of tetrakis(trip
added to a sol ution,
g (21.5 mmol) of 5- br ono- 2 i odopyri m di ne,
(25 7 nnDI) of 3 (hydroxynethyl)benzene-

are

under nitrogen,

OH 1 yN Pd(PPh3)4 B II~ HO\ I N OH + Br
50 FI?"LWNHF NI NNi "A25"
-00B 0 15 F\ r NN"A26" N

N DMVE N KaP04 F N 20 12. 1 75:Tmgr2008/003473
Egnylphosphine)palladium
of 6.11
3.91 ¢
boroni c acid

angh g (42 Mot ) Of U T T potasst um pnosphnat g
trihydra te 25 20 nl of dioxane and 14 m of | water,
and the m xtu red at 90C rs. The
reaction| ny3

tert-butyl nethyl & nd t hg
mxture |s filtered through jani c
phase of |[the filtrate s S¢parg ver 30
sodi um sul fat e and evaped The residue is

chr omat ogr aphed on a sit¥Ca gel colum wth
H-chloronethane/net-hanol—as—eluent—3-(S5—brompr—py+HM
i dAlO2'y| ) ph met hanol as pal e-yel | ow crystals: ES
265, 267. . 60 M (13.2 nmol) of di i sopropyl

azodi car po pensi qn
of 2.76 g (13.2

2H pyri dazi n- 3-one,

3- (5-brprmopyri m di nk2-
PCTI EP2008/ 003473 -9
!IA106II F
F | = =N,
N % N‘“\_*\
“NT O N7
X N—
kG/LN )
"A107" F
F | = -""N\N
T So WS *“\“—OH
kw[::]/Lb
N
"A108" F
F | = -"‘N\N
Ny So NS ‘Lwﬁo
\N \h_/
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phenyl ] met hanol, and 3.47 g (13.2 mol ) of

tri phenyl phosphine in 30 m of THF, and the reaction
mxture is stirred at roomtenperature for 18 hours.
\\Wﬁ)gﬁ/@@@gg on m xture is evaporated in vacuo, pgEKePU$H03473
in 2-propanol, heated to theg_boil and allowed to

cool . The resultant precipifatre is filtered 5 off with
suction, washed with 2-propanot and re-recrystallised
from 2 propanol 2-[ 3- (5 bronopyrlnld

[ Ilrrﬁ ..) penzyl j:- o—\s 5-d T ftoorophenyt)=2F
pyri dazi n- 3-ong ("A25") as colourless crystals; |ESI
y y

155, 457, H- DVSO-d6): 6 [ppml = 5.45 (s, 2H),
(.14 (d, Hz,
J2 = 2.3

1H, 7.2@(
m 1H), 838(bs
g (2.0 mmol ) of tri

6.2 mg (0.08 mmmol) o
i s(triphenyl phosphi ne

1ro 7.35 10 (tt, J | - 8.8 He,
59 (m

[
.5‘ 8. 29
/12 3 425

sphate tr| drate and

N
@ adi um chl oride are added
de¥"ni trogen, of 455 ngy (1.00

I\ of | 2- fQ (R_

M
§
k
tto a sol ution, kept un
I
f

)rormpyrlmdln 2- yI)benzyI] 6- (3 5- dlfluorophen )-2H

pyridazit=—3—one—and—26—229—ng—(1+—16—mrot)—of

1-nmet hyl -4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an-
2-yl)-1Hpyrazoie in 10 m of 1, 2-dinmethoxyethane, and
the m xture is stirred at 800C for 18 hours, during
wibxamplegt®y precipitate forns. The reaction mxture
is diluted with water and filtered. The residue is

chr omat o- graphed on a silica gel colum wth

W’% @égl fluoro mgﬁm‘f? éh?@d??q%t@ ﬁ?l-n_'nethylpiperazin-1—yl)—
I Iﬂypgtaano?. ylé}bgﬂz)yt}yzm-rpyddazm -3+bhe ("A27") and 6- (3 5-difluoro-
cPpetud 2B ety mnre baseoRyefazs S ifRrau 2y

ek gy s ol ) ot

(m 30 2H), 8.05 (s, 1H), 8.14 (d, J =
8.32 (m 1H), 8.35 (s, 1H), 8.45 (bs, 1H), 911 (s

2H). The fold owi ng coxjpounds ar% ??gpqal ned analogpusly:
35 WO 2@09 93@3 P E92008/0 ﬁ 93-
F \N’N 0.. ‘“-N,N B,O

! :

0

" xonc
N o DMSO

|

CH,CN
NaHCO,

H,0
HN/\ 130°C KO*Bu HO "N
NN THF |
= 0 P O
F
NN N F \N,N\/@Yj
|
N 'N/ N/\ N = 0 """

N
~ F I
‘|A28l!
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FFN N NN 5NONON F}II ANHA / dioxane
10 Fryl N\ ,NH ~-NO N1 ~/ N"A63", ESI 526 c 15
"A63": 'H-NWR (DMSO-d6): 6 (PPM = 1.81 (m 2H), 2.01
wanpoogsehess®. 15 (bs, 1H), 2.61 (m 2H), 3.06 (PGT/REHOR003473
4.24 (m 1H), 5.47 (s, 2H), ¢gl6 (d, J =9.5 Hz, 1

, 7.36 (tt, JI =8.8 Hz, J2'=2.3 Hz, 1 H), 7.53 (m
2H, 7.68 (m 2H), 8.10 (s, 1 H), 8.16 (d, J = 9.5
Hz, 1 H, 833 (m 1 H), 8.46 (bs,1 H), 8.48 (s, 1lH),
9.14 (s, 2H); 20 Conmpound Name and/or structure HPLC
No. ESI (Rt in [MH' nmin) 25 method "A103" F F F
NThezfotiowing companmeis-aresoiginegoaialogassly PCT/ E
P20081003473 -94- "Al 04" JN N- ~ N NH N

6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropylamino)pyri-
dazin-3-yllbenzyl}pyridazin-3-one ("A67") hydrochloride, ESI 477,

|IA67|I;

6-(3,5-difluorophenyl}-2-{3-[6-(2-dimethylaminoethylamino)pyri-
dazin-3-yllbenzyl}pyridazin-3-one ("A68") hydrochloride, ESI 463,
6-(3,5-diflucrophenyl)-2-{3-[6-(4-dimethylaminobutylamino}pyridazin-
3-ylbenzyl}pyridazin-3-one ("A69™);
6-(3,5-diflucrophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)pyridazin-
3-yllbenzyl}pyridazin-3-one

"AT0".

Example 14

The preparation of ethyl 2-{3-[6-0x0-3-(3,4,5-triflucropheny|)-6H-pyridazin-
1-yimethyl]phenyl}pyrimidine-5-carboxylate ("A29"} is carried out analo-
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NNOS5N "A105" / \ ~IN10 FN,: O N\N.CNH N
"A106" F 15/ ~ F\ INS N\ 11 NNN O Na \ 20 "A107" F
F~N 25 NONO Na OH N "A108" F 30 FIN1I1 NNO N

W 2009hbdblss 35 WO 2009/ 006959 PCTIE P2 00 810 OSCHEM088/003473

-95- "A109" FF\ -NN~ 5 I_\I‘9l>1_0 Ni N \ N 10 Exanple
13 C 15 The preparation of

6- (3, 5-di fl uorophenyl)-2-{3-[6-(4-net hyl pi perazi n-1-yl
)- pyridazin-3-yl]benzyl}-2H pyridazin-3-one ("A27")

anRully(td-the YbildwiRg Qcheme

oKL
yJ Q . ijjof\
™ (¢} H, 7
Hl

I N
N\.. O = O/\
<
"AZ29"

4.7 g (11.23 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl}-6H-pyridazin-1-
ylmethyllbenzamidinium acetate are suspended in 40 ml of pyridine,
and 2.4 g (16.85 mmol)} of ethy! 2-formyl-3-oxopropionate (prepared in
accordance with S.H. Berz et al., Journal of Organic Chemistry 1982,
47, 2216) are added, and the mixture is stirred at 80°C for 4 h. A further
500 mg (3.47 mmol} of ethyl 2-formyl-3-oxopropionate are subsequently
added, and the mixture is stirred at 80°C for 1 h. The reaction mixture is
stirred into 400 ml of water, and the precipitate is filtered off with suc-
tion, washed a number of times with water and dried in a drying cabinet.
Yield: 4.43 g of "A29" (76%), Rt = 3.58 min (method B), ESI 467.

The following compounds are obtained analogously
ethyl 2-(3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}pyrimidine-5-carboxylate
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phenyl ) -2-{3-[6-(3-di net hyl am nopr opoxy) pyri dazi n- 3-yl

] benzyl } - 2H pyri - dazin-3-one ("A28") is carried out

anal ogously to the foll owi ng scheme 20 O PdCl 2dppl i

WO Poooigodisd | 0-8.0.0 F ~N.N 18.0 KOAc i + CPOIVBEX0Es8/003473

\W Fu 251\ NFNNI d(@ghﬁ), NCl CHCNF

NaHCOL H70O HNON 130T KO Eu O\f THEq'OI / 0O F -N

NOI nF~NNNNNMN , F"A27" NO-N'i F 35

"A28" H O 2009/ 006959 PCTI EI ' 20081003473 -96 The

fol |l ow ng conpounds are obtai ned anal ogously 6-(3,

5-di f Jluorophenyl ) - 2-{3-[ 6- (3-di net hyl am nopr opyl am

no) i 5 dazi n-3-yl ] benzyl }pyridazi n-3-one ("A67")
ari-de, ESI 477, OF Nzz 10 NI, N\/~/NN N O

Preparation of 6-(3,5-difluorophenyl)-2-[3-(5-hydroxymethylpyrimidin-2-y!)-
benzyl]-2H-pyridazin-3-one ("A101")

1 g (2.43 mmol} of 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carbaldehyde [preparation Example 7] is sus-
pended in 15 mol of ethanol and 15 ml of THF. The reaction mixture is
cooled to 5°C, 374 mg (9.89 mmol) of sodium borohydride are added, and
the mixture is brought to room temperature over the course of 30 min.
The reaction mixture is poured into a mixture of icefwater/1 N HCI (1:1:1).
The precipitated product is filtered off with suction and dried in a drying
cabinet.

Yield: 960 mg, white solid "A101", ES1 407.

Example 15

The preparation of 2-{3-[6-0x0-3-(3,4,5-triflucrophenyl)-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carboxylic acid ("A31"} is carried out analo-

gously to the following scheme
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N~N "A67"; 15
6- (3, 5-di (| uorophenyl)-2-{3-[6-(2-di net hyl am noet hyl am
i no) pyri- dazin-3-yl]benzyl }pyridazi n-3-one ("A68")

wioynoeoedsbsy | de, ESI 463; 6- (3, PCT/EP2008/003473

5-di fuorophenyl ) -2-{3-[6- (4- g nethylan1nobuty|an1no)py

ridazin- 3- yI]benzyI}pyrlda2|n 3-one ("A69"); 20

6- (3, 5-di fluorophenyl)-2-{3-[6-(1-nethyl piperidin--yla

m no) pyri dazi n- 3-yl]benzyl } pyridazin-3-one F 25 F |

\ Ff N~/ ~ NONI "~C \ \N-M N "A70". 30 Exanple

14 THe preparation of ethyl F

-0Xx0-3-(3,4,5-tri(luorop
phenyl } pyri m di ne- < C&¢

H, N, 0 I
3-[ 6- oxo- 3- 5§|fluoroph'eny1'7-6l—l-py [

yl met hyl ] be i di ni um acetate are suspended in 40 m
of pyridine,

3.4 g (7.29 mmol) of ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-yimethyllphenyl}pyrimidine-5-carboxylate are dissolved in

300 ml of THF and 30 ml of water, and 713 mg {29.2 mmol} of lithium
hydroxide are added. The reaction mixture is refluxed for 4 h and cooled
to room temperature, and the organic solvent is removed by distillation
in a rotary evaporator. 300 ml of water and 30 ml of THF are added lo
the residue, and conc. HCl is slowly added dropwise to this solution with
stirring until the reaction is strongly acidic. The precipitate formed is fil-
tered off with suction, washed with copious water and dried in a vacuum
drying cabinet.

Yield: 2.87 g of "A31", Rt = 3.06 min (method B), ESI 439.

The following compound is obtained analogously
2-{3-[3-(3,5-diflucrophenyl)-6-ox0-6H-pyridazin-1-ylmethyl)phenyl}-
pyrimidine-5-carboxylic acid ("A32"), ESI 421.

Example 16

The preparation of N-(2-dimethylaminoethyl)-2-{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyllphenyl}pyrimidine-5-carboxamide ("A33")

is carried out analogously to the following scheme
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and 2.4 g (16.85 mmol) of ethyl
2-fornyl - 3- oxopropi onate (prepared in 20 accordance
with SSH Berz et al.. Journal of Organic Chem stry

WP 8Rp0068%9 2216) are added, and the m xture isCHEPIO®0D3473

at 80C for 4 h. A further ﬂ@hng (3.47 mmol ) of ethyl
2-fornyl - 3- oxopr opi onat e are bsequently added, and
the m xture is stirred at 80C for 1 h. The reaction

m xture is stirred into 400 mM of water, and the
precipitage is filtered off with suc- 25 |lion, washed
a nunber _Qf tinmes with mater and dried in a drying
cabinetleld 4.43 g of "A29" (76%, Rt = 3.58 min

(met hgeB = 467. Thegf ol | owi ng coqpounds are
obt ai ned ana 0 thyI
2(3[3(35fQJor p Hml-pyrldazmlylrre

thyl]- phenyl }'g : 5 car boxyl ate 35 WO

2009/ 006959 PCT 008/ 003473 -98- FF\ O N5 NO
N~1 O~ N("A30"); Rt = 3.51 min.; ESI 449. 10
Preparati on of

-(3, shemy| ) - 2-[ 3- (5- hydr oxynet hyl pyri m di n-
2-yl)- benzyl]-2 rioaziﬁ%@ane ("A101") 1 g (2.143
mol ) of B
2-{3-[3- (3, 5-difluordpljeryl ) Q> F*kpyml
15 net hyl Tpheny I}pyr|n1d|ne-'-c.rb dehyde
[ preparati on Exanpl e 7] ysS™gu SN pended in 15 nol of

et hanol and 15 m of THR e reaction mxture is
cooled to 5C, 374 ng (9.89 mmvl) of sodi um borohydride
are added, and the mxture is brought to room
tenperature over the course of The reactlon

m1)5@uT‘§ (P33donmad) oind @kﬁﬁmt%%‘4érlrlﬂeelqn£'€@v|)1 Pk
il
\(M]:iia% Img %{Jﬁbgr‘?\pﬁi ﬁ'ﬂ“iﬁﬁilep%?g%yhé aél.d Jr?ro‘?%slogYécﬂ in
9QQ‘nITDf DMF,tEmdST& pH(0. 8% adivol) BSU-hBihyimorpholine, 97 mg
(0.50 mmol) of EDCI and 60 mg (0.43 mmol) of HOBt are added. 47 pl

(0.43 mmol) of N,N-dimethylaminoethylenediamine are added, and the

dazi n-1-yl -

reaction mixture is stirred at room temperature for 18 h. The reaction
solution is separated directly by means of preparative HPLC.
Yield: 124 mg of "A33" trifluoroacetate; Rt = 2.63 (method B); ESI 509.

The following compounds are obtained analogously

Compound Name and/or structure HPLC
No. ' ESI (Rtin
M+H]’ min)
method
"A34"

264
N 523

trifluoroacetate




25 Exanple 15 C. The preparation of
2-{3-[6-0x0-3-(3,4,5-triluorophenyl)-6H pyridazin-1-yl
- met hyl ] phenyl } pyri m di ne-5-carboxylic acid ("A31")

| ' out anal o- 30 gously to the fol | oW®EEp2008/003473
“s‘gﬁ@%ﬁ%gﬁ WD 2009/ 006959 PCT/ E P2008/ 003473 -99 F F
F"A31" NONJ OH 50/ d81838.4 g (7.29 mol) of

et hyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyri -
10 dazi n- 1 yI met hyl j phenyl ) pyri mi di ne 5 car boxyl at e
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Arn A oo PN n_2NN o~ ofe TILIE oA
q Ipoul vcu i [SAVAVERN DY Vi L | = allu*oU‘ III UI v cl, all
"13A|% 9. 2 ¢ I) of lithium hydroxide are Vljleded.
The reactlon ' re is refluxed for 4 h and clool ed
tflo room t enperagL gani ¢ sol vent ifs
nenmoved py di stl II raotar vapor gt or . 3002 66
m of water and 30 it ENa O~ theg 537 '
nesi due, | and conc. . y added dropw sle to B
~tthis solution with st ing until the reactign is
strongly|lacidic. The précipitate fornmed is fil|- tered
of f w th|suction, h i ous water and dried
iiln a vacuum dryl ng cgﬁﬁ%%rpgcﬁg?‘% eld: 2.87 g |of
"TA3A%e" Rt = 3.06 mn (nethod B), ESI 439. The
flol 1 owi ng ¢ nd i s obtained anal ogously
2-{3-[3-(83, 5-
i|f I uor opheny, H pyri dazy n- 1- vyl yl] pheggl.l}- 398
25 pyrini di ne-5-cagboxy! i c aci (;QS)Z” ESI 421: ‘
Exanpl e 16 30 The prEpR at on| of N B
N (2- di et hyl am noet 23 [ 6- 0x0- 33,4, 5-trifluor
0-
phenyl ) oH pyri dazi n- 1-¥1 met hyI ] phenyl }pyri m di ne-5-cpa
l?u. e A3F)—ts —carriedout—anatogoustyto the
flo ‘F‘g ng sche 35 WD 2009/ 006959 PCr/ FP2008//003473
> 595 | 3.34
0 N7 TN
| L ] H H B
IlASBIl
F
~
H \l/ 609 3.36
0 N’I
!lA3g!l F
F
T N 438 | 2.90
0 N | NH, B
o
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- 100 FAV Y1 I N N ON~OCHiI H=N~ D"INF "A33"

\ 10 N, ON Ni\iMm H \ NI I I 150 ng (0.334 muol)

of 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyri- 15
wWiRZjoBodsoyd met hyl | phenyl ) pyr i mi di ne- 5- car boxy! cr/8ein0s/003473

are dissolved in
of 4-nmet hyl nor pholine, 97 ng %
60 ng (0.43 nmol) of HOBt are added. 47 pl

2 m of and 75 pl (0.67 nmol)
0.50 mol ) of EDCI and

(0. 43

nnol) of N, N-di net hyl ani noet hyl enedi am ne are added,

cHuAaUe PO TEeaetTon mXture 1s Stirred at room
tenperatJrS fol 18 h. The reaction solution ijs
geparated diT ]Iy by neans of preparative HPLC
ield: 1P4 peoB ' AR3" trifluoroacet ate; g
obt ai ned analogou§+ tructure B
HPLC No| ESI n)Hnmethod 30 "A34" F F
N O N 528 2.64
I!A41ll
521 2.63
B
!IA42I|
910 2.91
B
IIA43II
621 3.48
B
"A44ll F
F
I A 657 | 3.51
o N7 u’\G (M+Na) | B
‘\O/k“'" NT
0
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35 trifluoroacetate WO 2009/ 006959 PCTI EP2008/ 003473
-101- "A35' F F , 11 N O 537 2.66 HB 5\
trifluoroacetate "A36" F 10 \I/ H 7 581 3.28 N, N

0y B ON 15 "A37" F :blo 595 3.3
\%)%8%4&?8 L 609 338 0N LB 95 " ager feryhpaifise

438 2.90 30 N' Nz B 35 -103-

"Ad4a" from "A44" using TFA/dioxane:
535
0
NT Y H/\CNH
NHN -
N
trifluoroacetate
"A45|I
F
| 549 | 2.68

trfluoroacetate
"A46" £
F
\
% ,j/i ,\/D 549 2.68
N
O N~ N B
| LI H
trifluoroacetate
"A4T"
565 2.65
aasoWENE

trifluoroacetate
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WO 20091006959 Pcr1FP2 00 810 03 4 7 3 102- "A40" F F
562 2.72 N, ONHB 5 trifluoroacetate "A41" F F
10 521 2.63 N o " N) B | C 15 trifluoroacetate

wWONDBY/0de9% 510 2.91 N O i Nib CH 20 ~ | N B HCHENIOS/003473
"AM3" F 25 rl1 621 3.48 a_0104_H B I~"'"N"A44" F F
30

"A48" F

578 | 2.50

oo

trifluoroacetate
||A4gu F
[ ! 519 | 2.60
0 N7
| L ¥ H B
triffluoroacetate
I|A50ll
F O 544 | 264
Mg N7 NSNS
| L J H B
trifluoroacetate
"A71"

F
\
F O
\Q\(i NNNH
F A“NK‘C)O)N; i H 509
N

triffluoroacetate
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657 3.51

NN O N H MNa) 8

PCT/ EP2008/ 003473 - 103 "A44a" from " A44"

TFA/ di oxane:

/O 35 WO 2009/ 006959

usi ng

F53 FO 51t NHNHFNO NrJ
wid ddobigsekoacet ate 10 "A45" F 1 549 2.68 C WCHER00EEH3473

trifluoroacetate "A46" F I:_1%30-549 2.68 B HNON
25 trifluoroacetate C "A47" N 565 2. 65
"A72“ F
F 0
= N/'\/\NHz
\
L‘d‘hf\l
triflucroacetate
(obtainable from Boc-protected precursor)
"A73" F NH
O 2
v,
\ N7 H
: N0 N 509
N
trifluoroacetate
(obtainable from Boc-protected precursor)
"A74" F 0 NH
\Q{L /\g_\ /'\/ 2
F N
—= N/ \ H
\ 0\ 481
F N~N N
trifluoroacetate
(obtainable from Boc-protected precursor)
I!A84!I F 0
N
trifluoroacetate
(obtainable from Boc-protected precursor)
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o B 30 Ntrifluoroacetate 35 R O 30091006959
PC17EP30081003473 -104- "A4811 FF N R” 578 2.50 O
Nv: HM B 51 Ni trifluoroacetate "149" F 10 | |
“5};9003,0@@590 Nl H$ rr C 15 tri fluoroacetate pcd/pPro0ki003473
544 2. 64 I\I(]\IONNI 6(L1~\20Ii
trlfluoroacetate "A71" FF“?) 25 7~/

"AQQ" H
N
/\/\/

537

triflucroacetate

(obtainable from Boc-protected precursor)

IIAgzli

0 %
~ N
N
N‘N\\‘dﬁﬂ\ 509

trifluoroacetate

(obtainable from Boc-protected precursor)

Example 17

The preparation of N-[2-(1H-imidazol-4-yl)ethyl]-2-{3-[6-0x0-3-(3,4,5-
trifluorophenyl)-6H-pyridazin-1-yimethyl]phenyl}pyrimidine-5-carbox-

amide ("A51"} is carried out analogously to the following scheme
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FN ONHDSB509 NN23O trifluoroacetate 35 WO
2009/ 006959 PCT1EP20081003473 -105- "A72" FF/ } O
i---/"NH2 F (NON495 NO5N 1/ trifluoroacetate

P&e@)ﬂﬁ%@e from Boc-protected precursor) "AlSrieFdbRo3473
N

N 509 F N-NN15 trifluoroacetate

(obt ai nabl e from Boc- protect Hey precursor) "A74" F O
NH? N 1 ~ N , H20 F NNN 481 trifluoroacetate
(obt ai nabl e from Boc-protected precursor) 25 "A84" F o
521 F |

I:NNNl/

N
F | Wi
N. * N
N" 0 N7 | OH
\\O/K\N HzN

F
F
"A51" H
F Ny
NT O N’l N N
~ H
kO/kN

150 mg (0.334 mmol) of 2-{3-[6-0x0-3-(3.4,5-trifluorophenyl)-6H-pyri-
dazin-1-ylmethyl)phenyl}pyrimidine-5-carboxylic acid are dissolved in

2 ml of DMF, and 75 pl (0.67 mmol) of 4-methylmorpholine, 97 mg
(0.50 mmol) of EDCI and 60 mg (0.43 mmotl} of HOBt are added. 51 mg
(0.44 mmol) of histamine are added, and the reaction mixture is stirred
at room temperature for 18 h. Water is added to the reaction mixture,
and the resultant precipitate is filtered off with suction. Acetonitrile is
added to the residue, which is again filtered off with suction, and the
residue is dried in vacuo.

Yield: 127 mg of "A51", Rt = 2.63 min (method B), ESI 532.

The following compounds are obtained analogously
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30 trifluoroacetate
precursor)
F N,/
W ddobreencet at e
precur sor)

A90"

FN H537 FNONON_N 5

"A92" F 10 F o

Exanpl e 17 20 The preparation of

(obt ai nabl e from Boc- prot ect ed
35 WD 20091006959 PCr| EP20081003473 106

N- [ 2- (1H-i mi dazol - 4-yl ) et hyl ] - 2-{ 3- [ 6- ox0- 3- (3, 4, 5-

(obt ai nabl e from Boc- pr ot eckEREP2008/003473
_N‘(}—#_F _NO NHNS509 15

trifluoroacetate (obtainable om Boc- prot ect ed

precur sor)

Ao peMPPeEny ) -6 FF fyhd Biefdr Brrdetork MEChyT TPNEny Ty pyTTTHPLC
di ne-5-carbox- amde ("A51 ") is carried out ES| (Rtin
anal 'G‘Egoussl y to the foll ow ng schenme 25 30 35",)(@”. min)
20091006959 PCT/ EP20081003473 -107- method

"A52!I
F
R
| 2.85
Ve IS | NS il B
« H ,.,..)'
\Ej’ N
lIA53Il
F
R
i 2.99
I\@)‘\\N H
Example 18

The preparation of 2-[3-(5-chloropyrimidin-2-yl)benzyl]-6-(3,4,5-trifluoro-

phenyl}-2H-pyridazin-3-one ("A54") is carried out analogously to the

following scheme

I|A54.I

250 mg (0.60 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-

yimethyllbenzamidinium acetate are suspended in 3 ml of pyridine,

74 mg (0.66 mmol) of 2-chloromalonaldehyde are added, and the mix-
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FFI NNONON- OH ~~------~~r 51 ~| H\ N= F/
10 F"A51 H 1i NONONHN r I N15 150 ng (0.334
nmol ) of

wey 4080/bdkag0- 3- (3, 4, 5-trifluorophenyl)- 6H Py ipcr/ep2008/003473

azin-1- yI met hyl)phenyl}pyr| m di ne- 5- car boxylic acid
are dissolved in 2 nl of DME9and 75 pl (0.67 mmol)
of 4-net hyl norpholine, 97 ng 20 (0.50 nmol) of EDC
and 60 ng (0.43 nmol) of HOBt are added. 51 ng (0.44

" Wielie 8liuge 2,86 307 £ no P ap@in il R S iaRpegtefi, 8hé
agilerbsidue Repurfidl byomedhy lofibfeparative HFE.C &fivihg 2AB4".

precipitate is filtered off W|th suction. Aceftonitrile
Is added to the residue, which is again filtered off

vvithsct , and the 25 residue is dried in vacuo.
Y--é‘-lf-’&llfiiziﬁorrg of "A51", Rt = 2.63 mn (nmethod B), ESI
532. The follow ng conmpounds are obtai ned anal ogously

30 35 WO 2 00 910 0 6 9 59 PCT/ EP2008/ 003473 -108
Cohpqraparddion cfrdf3ef4- mertm,dpwrmldHPE@I)anzylESi(S(tRﬁ -tiifhuoro-

[ Nhe[ﬂyl) rEl-PE)yrrgaaznn-g-cme ? %«3" )is CEII'FIEd out analogously to the fol-

lowing scheme

FFN'“’?L 7/4 KSL(;L

N 0

z "A3"

150 mg (0.36 mmol) of 3-[6-0x0-3-(3,4,5-triflucrophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate and 99.5 mg (0.72 mmol) of potassium
carbonate are suspended in 5 ml of acetonitrile, 42 mg (0.3 mmol} of 4-
trimethylsilyl}-3-butyn-2-one are added, and the mixture is heated in a
microwave reactor at 120°C for 45 min (Emrys optimiser). The reaction
mixture is fitered and evaporated, and the residue is purified by means
of preparative HPLC.

Yield: 16 mg of "A3", white solid, Rt = 3.38 min (method B), ESI-MS:
408.

Exampie 20

The preparation of 2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("A4") is carried out analogously to the following

scheme



10

15

20

25

30

35

2.85 N, ON~+ N 547 B 10 "A53" F 1 563 299 CO
N~1 HB 15 ~ i Exanple 18 20 The preparation of
2-[3-(5-chl oropyrim din-2- yI)benzyI] 6-(3,4,5-trifluor

WO 208866%k9 - 2H pyri dazi n-3-one ("A54") is car r,»@Fngmyn

anal ogously to the follow ng schene F F 25 A
\O+0O ON, OH2O0/ \ [~ “30 [ "A54" 250 ng
(0.60 mmuol ) of
3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyridazin-|-
yl met hyl j benzam di ni um acetate are suspended in 3 n
of pyridine, 35 74 ng (0.66 nmol) of

2- chl or omal onal dehyde are added, and thefm x W' O
2q99/006959 PCTI EP2008/ 003473 - 109 F [

for 15 h.gThe reaction mxture i
an e LS| dugﬁ\ls_ purifjed by nmeansFo
i §ing "A54"  ExampRe 5 The prepamat L&
2-[3-(4-?‘@ py.mmdm \:79 Bzyl] 6- (3, 4, 5%
one

0o- phenyl)k i‘dazi n- AS“)—I‘rcarrl
anal ogousl y th NH§ ol - | owi ng schene 10

150 mg (0.36 mmol) of 3-[6-0x0-3-(3,4,5-triflucrophenyl}-6H-pyridazin-1-

ylmethyllbenzamidinium acetate and 1.1 ml (6.6 mmol) of 1,1,3,3-tetra-

methoxypropane are stirred at 175°C for 1 h. The reaction mixture is
purified directly by means of preparative HPLC.

Yield: 23 mg of "A4", white solid; Rt = 3.28 min (method B); ESI-MS:
395,

Example 21

The preparation of 4-{1-[3-(5-methylpyrimidin-2-yl)benzyl}-6-0x0-1,6-di-
hydropyridazin-3-yl}-N-(3-piperidin-1-ylpropyl)benzamide ("A55") is car-

ried out analogously to the following scheme
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F FF/ 15 ~-N ONH2 20 150 ng (0.36 muol) of
3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyridazin-I-
yl met hyl ] benzam di ni um acetate and 99.5 rrg (0.72 mol)

“Qj‘mg%@g@ um carbonate are suspended in 5 mMp®fEP2008/003473

acetonitrile, 42 ng (0.3 nnDL? of 4-
trinmethylsilyl)-3-butyn-2-on hre added, and the
m xture is heated in a 25 microwave reactor at 120C
for 45 min (Enrys optimser). The reaction mxture is
filtered and evaporated, and the residue is purifjied
by nmeans of_ parative HPLC. Yield: 16 ng o
white solid = 3.38 nmn (netqgﬁlB)
30 Exa e preparation of

i di n-2- ylbenzyl) 6- (3, | uor opliehyl ) -
35 2HyQyridazi n-3-one ("A4") is carr Hut
anal ogously to the followi ng schene WO 200{/006959

PCTIEP2 O 08}p 034 7 3 _110IF ~1 ..A4,. |I FN 5

\ T'f 10 150 ng (0. 3
ﬁ\ophenyl ) - 6H pyri dazi n- 1| -
: m. (4l

yl R @ate and 1
1,1,3,3-tetra- mat OXMPr opane ar [
1 h, The reaction m%%tRe & pu

sol i d; Rgmpega~in Hﬁﬂhod B) »_ESL-ME:
Exanpl e RP1 2 e preparation of
4-(1-[3-[5-nmet hyl pyrimdin-2-yl)benzyl]-6-o0xo0-1, 6-di

OO, X
F2=U I\é)\ﬁ/ "ADS"

1.5 g (6.94 mmol) of 4-(6-oxo-1,6-dihydropyridazin-3-yl)benzoic acid
(preparation according to DE 10010422) are dissolved in 20 ml of DMF,

1.18 g (8.33 mmol) of 3-piperidinopropylamine, 1.56 m{ (13.9 mmol) of
4-methylmorpholine, 2.7 g (13.9 mmol) of EDCI and 967 mg

(6.94 mmol) of HOBt are added, and the mixture is stirred at room tem-
perature for 18 h. The DMF is removed by distillation, and 2 M NaOH is
added to the residue. The mixture is evaporated, and 100 mi of THF are
added, the mixture is stirred for 1 h and filtered, 50 mi of ether are
added, and 10 ml of 4 N HCI in dioxane are added. An oil forms in the
process, the supernatant is decanted off, ether is again added, and the
supernatant is decanted again. 30 ml of isopropanol are added to the
oily residue. After 3 days, crystals form, which are filtered off with suc-
tion, washed with isopropanol and dried.

Yield: 500 mg of "A55", Rt = 1.70 min, ESI 341.



hydr opyri dazi n-3-yl ] -N-(3-pi peridin-1-yl propyl)benzam
de ("A55") is car- ried out anal ogously to the
followi ng scheme 25 C. 30 35 WD 2009/ 006959

/003473 -111/ VNH \ \~fNH QI /
\PC%OEE‘?@%?HZ 100 r__GHI15 Ho F / ! gt ddodgdsars
1.5 g (6.94 mvl) of -112 -
4- (6- oxo-1, 6-di hydropyri dazi n- 3-yl ) benzoi ¢ aci d
(preparation according to DE 10010422) are di ssol ved
in20n of DM, 1.18 g (8.33 nmol) of
SEEﬁﬁﬂﬂﬁhfaopropylanine, 1.56 m (13.9 mmol) of
4- et hyl norpholine, 2.7 g (13.9 nmol) of EDCI and 967
ng (6.94 mmol) of HOSt are added, and the mixture is
stThlermépatatroﬁhO@ﬁ N€P¥ 34343, 5p@|ﬂabmpeueﬁ9r) &&msmmldﬁm 1-
is renoved distillatiaon, and

t almﬁ@yﬂaamdhwrlmmn& YU&@'m%‘hE@HBBQ%QQiGm'%ﬁ'AﬁéO)

ﬁWg@ro“%%‘?‘%‘f‘c"%qu‘sgﬁqﬁbéz#’é&wnéﬁhe MG 20 mt of 4 N
in diag OXaneo ar s added. An oil forns in the 30

process he su tant is decant e@ of ether is
adai rragdigNapdS e M

sBper nat ant )Jd\(ir t 6d again. 30
opropanol ar ded to th@I orT™>r esi due.

After days, crystal T'omn, which are filtered off
10  with suc- tion, washed with i sopropanol and dried

EtN(iPr),

Totuol
DMAP

Z 0
1 5 F ‘\-N ,N\/O\LNJ o | "A85"
|
F H

20 trifluoroacetate, ESI 477,

The following compounds are obtained analogously
N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-

phenyl}pyrimidin-5- yl)—4 dimethylaminobutyramide hydrochloride
25

\ N
N ™~

30
"A87", ES! 505;

N-(2-{3-[3-(3,5difluoropheny!)-6-oxo-6H-pyridazin-1-ylmethyl]-

phenyl}pyrimidin-5-yl}-3-dimethylaminopropionamide
35



10

15

20

25

30

35

35 Yield: 500 ng of "A55", Rt = 1.70 mn, ESI 341. WO
2009/ 006959 PCT/ EP20081003473 -112- Exanple 22 The
preparation of

\\g‘j btofodgeks- (3. 5-di fluorophenyl) - 6- oxo- 6H pyri g@gi: Prodsso03473

yl met hyl [ phenyl } pyri m di n- 5= M:) = 2-di net hyl am noacet am
de ("A85") is carried out anal ogously to the foll ow ng
scheme F NI, g~ N+ CHO FNH 10 EtN(iPr)2
Tol uol  DVAP ~C§)15FNN/NIO"A85" /I NVvN~- F H
: 477. The follow ng conpounds

¢ yl ) €6- oxo- 6H pyri dazi n-1-y
bher N NhJJ\mﬁ\
phenytNFpyri mi di n-5-yl) - 4-dA neNAy [Mam nNﬁJtyr'am'Slf,eESl 491,

hydrochloride 25 F NN ONNNE F \%H 30 "A87", ESI

N-(’2-{3- [3-(3,5-difluorophenyl)-6-o0xo0-6H pyridazin-1-y
| met hylj - phenyl }pyrim di n-5-yl)-3-di net hyl am nop

I @ahprE gg 35

Reaction of
y O
F “NIN\/O‘\W\Nj\/
. N. = NH,
£

with CI-CO-CH,-N{CH3)COO-tert-butyl under standard conditions and

conventional work-up gives

A Q \ 0
Fﬂ(‘l aa i
- \ o Né\\(\”
=N

N-N

"AB8", ESI 595.
The following compound is obtained analogously
F 3\\/\”‘%
F rtl-.N o NEN\
"AB89", ESI 509.
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WD 20091006959 PCTI EP20081003473 -113- 0/ F ,NN~, O
~Nv HJ N "A95", ESI 491. 5 F Exanple 23 10 Reaction

of FC-FNNH 15 F with

wo 1068 debEr N( CH3) 000-t ert - butyl under standar dCT/EP2008/003473
conditions and conventi onalﬁﬁék-up gives F 20 Nl

O FNO 1 N~1FNNO25™ ", ESI 595. C.. The
foll owi ng conmpound is obtained anal ogously F O N' H
30 F_ N F NNO N "A89", ESI 509. 35 WD 2009/ 006959

Pg;(5755|509481003473 -114-

The preparation of 2{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyl]phenyl}pyrimidine-5-carbonitrile ("A77") and of 2-{3-(5-amino-
methyipyrimidin-2-yl)benzyl]-6-(3,4,5-trifluocrophenyl)-2H-pyridazin-3-one

("A83"} is carried out analogously to the following scheme

O
\ -
A OJ\ N _
N ,\')cn
s -N NH s TN
CN
. NH,
F

ZZ O
pyridine
—_ F \N’N\Q\W\Nj\ "A77", ESI 420
Z>eN

n

: N
F
= O
H./Raney nickel F SN N "AQ3", ES| 424
y
2o |
MeOH/NH, F N \7\]\/ NH,

241 3.5 g (18.6 mmol) of 3-dimethylamino-2-cyano-2-propen-1-yl-
idene)dimethylammonium chloride (prepared analogously to US 3853946)
are suspended in 60 ml of pyridine, and 7.8 g (18.6 mmol) of 3-[6-ox0-3-
(3.4,5-triflucrophenyl)-6H-pyridazin-1-ytmethyl)benzamidinium acetate are
added. The suspension is stirred at 100°C for 4 hours. After cooling to
room temperature, the mixture is stirred into 300 ml of water, and the
crystals are fittered off with suction and washed with water. The solid is
dried in a vacuum drying cabinet;

Yield: 6.14 g of "A77", beige crystals;

HPLC: Rt = 3.34 min (method C); LC-MS: 420 (M+H).
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Exanpl e 24 The preparation of
2-(3-[6-0x0-3-(3,4,5-trifl uorophenyl)-6H pyridazin-I -

5 yl met hyl ] phenyl } pyri m di ne-5-carbonitrile ("A77")
wameboohos2sq 3- ( 5- ami no- PCT/EP2008/003473
met hyl pyri m di n- 2- yI)benzyI] ?5(3 4,5-trifluorophenyl)
-2 Hpyridazin-3-one (" A93] s carrled out

anal ogously to the followng scheme 0 10 O N' d F
NNHz , NI N1 CN F/ NH=F 15 pyridine F1 \ ~N-N
I N~ "A77", ESI 420 F CN F 20 0 / Hj Raney nickel F
\' NNI N"A93", ESI 424 MOHNH, F1 / NNz F 25
28412 3- 2.9 9((BH mnmiboﬁ 2 48-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-

s ey AR RS Reatitisr a7 e slolyse
t @oUﬁl 86“5#1(9‘1@:1 6@H9 o)?lrlﬁémaﬁsg agg 026§ ofRapley WiEHel iah® added.

( 3’ he Bixtuiief i mbep@mmkly) hysirogemated At @tmogpihesicpigsserez angder
i dini ym acetate are 30.added. he ushensiop i. .
o8 DI ER SiBbEo e 12 Adur T sateust e Jhererof ith sstion and
t%ﬁé@n"eﬁtw'ﬁr?THFh%nH‘lHé'ﬁh?alé% é%;'rscsr%@ed nto 300 ni of

wat er, and crystals are filtered off with suction
arYdeIﬂaé’lﬁegi O\M')@u%"\;\/@'ahi-yeﬁmesehxl iHPLG: 2&3ira frmethodd&uum

dr C 35 Yield: 6.14 g of "A77", beige
n‘-fs% ﬁ%@ﬁﬂ") = 3.34 min (method O); LG M5 420
(MtH) .

Example 25

The preparation of 6-(3,5-diflucrophenyl)-2-[3-(6-oxo0-1,6-dihydro-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A80"), ESI 393, and of
6-(3,5-difluorophenyi)-2-{3-[4-(3-dimethylaminopropoxy}pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A81") hydrochloride, ESI 478, is carried

out analogously to the following scheme

o o]
HO™ ™""N" c |
| _ \N‘N IN\ 0\/\/”\
\J

PPh,/DIAD

THF
"A81 (L}
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WO 2 00 910 06 9 5 9 PCTIF P2 0 081003 4 7 3 -115
24.2 2.9 g (6.9 nmmol ) of
2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyri -

wWitRZdorodeoyd et hyl ] phenyl } pyri m di ne- 5- car boni t gd-#/£pr2008/003473

("A77") are dissolved in 60 ‘L%( of THF and 60 m of
nmet hanol, and 2 g of Raney el are added. 5 The

m xture i s subsequently hydrogenated at atnospheric
pressure under a hydrogen atnosphere for 6 h. The

Cc I ps filtered off with suction and washed wth
T%e filtrate is evaporated. Yield: 2.9 g of
"A93", pale-yellow solid; HPLC: 2.53 min (nethod C);

10 LC-NB: 424 . Exanple 25 C 15 The rpreparat ci
ofl N§-Rrgparaion Qfo%a:ﬁéwnqinzﬁ-rlbewlbﬁdiif,- Stiflugrepkenyl)-
DAl B g A LERBE ) ERFE 16883 R RalogdElY o 1FE!

Sfelidwingrsepbeiyi ) - 2- { 3- [ 4- ( 3- di net hyl ani nopr OpOXY) pyri
m di n-2-yl]- benzyl}-2H pyridazin-3-one ("A81" )

hydrochl qri de, ESI 4g8 IS carrpEﬁxﬁhgo out an ust
to the| I owi ng || scheh‘fﬁ‘)wN N ,
SO E "A80" HO i (%5'}:(5}\' N\ O~| )\ y
36

PPh-"Di AD TEIP'B: * Ag1" 959 J
PCT/ EP20081003473 -116- ExaonQéOleB'efHﬁ'@r pr epar at i on Mof
2-(3-pyrimdin-5-yl benzyl)-6-(3,4,5-trifl uorophenyl) -

P e

PPh,/DIAD
THF

The following compounds are obtained analogously

2-[3-(6-methylpyridin-3-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2 H-pyri-
dazin-3-one ("A86"), ESI 408;

2-(3-pyridin-4-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
("A94"), ESI 394;

The synthesis of "A83", "A86" and "A94" can also be carried out analo-

gously to Example 4.

Example 26a

The preparation of 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(2H-pyrazol-3-
yl)-2H-pyridazin-3-one {("A100"), ES! 345 is carried out analogously to
Exampie 8.
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5 2H pyridazi n-3-one ("A83"), ESI 395, is carried out

anal ogously to the follow ng schene 8r P4 N HO + |

HO - N B(OH)2 NJ acetonilr ilelwater VN 10 o F NH C

*, MNogedsy F F N 151 "A83" PPh,/DIAD N THEPET,'EI',AQOOS,OOJ”J
oﬁ?omnng conpounds are obtained anal ogously

2-[3-(6-net hyl pyri di n- 3- yI)béﬁZyI] 6-(3, 4,

5-trifluorophenyl)-2 H pyri- dazin-3-one ("A86"), ESE

408; 2-(3-pyridin-4-yl benzyl)-6-(3,4,

5-trifluorophenyl)-2 Fprridazin-S-one 25 ("A94"),

ESI 394; C. The synthesis of "A83", "A86" and "A94"

C gt fo b carried out anal o- gously to Exanple 4. 30
Exa‘n%'l’lg—?ga The preparation of
2-[3-(5-net hyl pyrim di n 2 yI)benzyI] 6- (2H pyrazol - 3-

R o Rl o SR >
P?ﬁh%’r%%ﬂéﬁ&?-%ﬁ?éyndaz'lﬂ ﬁm%‘fm,hﬁh%ﬁyl}pyrimidin-5-y|methy|)-

propionamide ("A96"), ESI 578, is carried out analogously to the follow-

ing scheme
0
= -
" NN N HO O
T . \n/\/N
. N _A_ NH, o
F
EDCI
HOBt
DMF
sUel
F > _N N
N -~
F N'\)\/H O "A96"
0 \g/\/

169 mg (0.4 mmol) of 2-[3-(5-aminomethylpyrimidin-2-yl)benzyl]-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one and 83 mg (0.48 mmol) of 3-(4-methyl-
piperazin-1-yl)propanoic acid are suspended in 2 ml of DMF, and 80
(0.8 mmol) of N-methylmorpholine, 116 mg (0.60 mmol) of EDCI and

72 mg (0.52 mmol) of HOBt are added, and the mixture is stirred at room
temperature for 15 h. 10 ml of water are added to the reaction mixture,
which is then extracted with ethyl acetate. The crude product is crystallised
using ether,

Yield: 104 mg of "A96", beige solid; HPLC: Rt = 2.49 min

LC-MS: 578 (M+H).

The following compounds are obtained analogously
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5 The preparation of
3-(4-net hyl pi perazin-1-yl)-N(2-{3-[6-0x0-3-(3, 4, 5-
trifluorophenyl)-6H pyridazin- 1-y| nmet hyl } phenyl } pyrim
\\Q)ioﬂwg’oc?%dmt hyl)- propionam de ("A96"). ES| y@rmh%gsmows

carried out anal ogously to the follow ing schene
N FNN~1 NHOA N dBNHz + 01 15 EDC
HOBI DVF F)p .NN~1T M HI N"A9%6" 20 F/ NNJ FO
169 nmg (0.4 mmol) of
2-[3-(5-am nonet hyl pyri m di n-2-yl ) benzyl]-6-(3,4,5- 25
trifluorophenyl)-2H pyridazin-3-one and 83 ng (0.48
nmol If

) 29(4- f%'e(rf’ﬂz;ﬂBéfh‘ﬂn wngﬁ dps g[é o8 é@ﬁ@ﬂifﬁo@@bﬁerﬁlﬁ

suspended in
Nﬁhbpmdam-ﬂhg:lMerdwI]phtﬁyh}@yr(rﬂldﬁGSmhnbyhyﬁfacﬂmldanE8’72
rrg 0.52 mmtl) of HOBt are added, and the m xture is
sPPPred at room tenperature for 15 h. 10 m of water
are addedgto the reaction m xture, 30 which is then
extractediwith ethyl acetate. The cru oduct S
cryst &l usi ng ether, Yieldpg 10m " A96"

HP = 2.49 mnr\]}é 578 (I\/H—|) 35

n

The fok g konpounds ) anal ogously 11' O
20091006959 PGYLEP2 810034§3 H118
2- (4- et hyl pi perazi n- 1- N (2-{3-[6-0x0-3-(3,4,5-tri

fl uar ophenyl) - "AQ7"

2-methylamino-N-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-ylmethyllphenyi}pyrimidin-5-yimethyl)acetamide, trifluoro-
acetate, ESI 495
3o
n
N“N

"Agall

3-dimethylamino-N-{2-{3-[6-0x0-3-(3,4,5-triflucrophenyl}-6 H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidin-5-ylmethyl}propionamide {"A99")
trifluoroacetate, ESI 523,

0 /s
" W
F — H
F N-N =y
"A99"

Example 28

The preparation of
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n p n-5-yl met hyl ) ac
etamde, ESI 564, 5 FN FOFNONONMNMNH 10 N }
6-0 4

"A97" 2-met hyl am no-N-(2-{3-]

\ﬂﬁ%dﬁoh@g ophenyl ) - 6Hpyri - PCT/EP2008/003473
azl n- 1-

rret hyl ] phenyl } pyri m di n-5-yl net hyl ) acet am
, trifluoro- 15 acetate, ESt14395 FOH II' N, N 1 H
)b-"~ F NN ON 20 A98"

3-di met hyl am no- N- (2-{3-[ 6- oxo- 3- (3, 4,

A SR orbRBR OV o hmyrigagprb IR PR W m
i ' Qﬁ\%e(: m ESI 523, F~~ N NF
{%hégﬁ%?l)ﬂdreﬁﬂ”ﬁgN A 131?5 )Exarrpl e 28

is carried out analogously to the following scheme

= 9]
F Sy N JOK/
X
|\J\ + i 0\/\CI
N._ .=
NH,
F

{oluene l reflux

N
F H
Cs,CO, acetonitrile
F
\Q/E\f \/Cj\( \/\I\ "A75"
Example 29

The preparation of 8-[4-(3-dimethylaminopropoxy)-3,5-diflucrophenyi]-2-[3-
(5-methylpyrimidin-2-yl)benzyi]-2H-pyridazin-3-one ("A78") trifluoroacetate,
ESI1 492,

is carried out analogously to the following scheme
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35 The preparati on of WD 2009/ 006959 PCT/ EP2008/ 003473
-119
4-(2-{3-[3-(3,5-di fl uorophenyl ) - 6- oxo- 6H pyri dazin-1-y

wd'RhB¥dcbphenyl ] - pyrim di n-5-yl ) norphol i n- 3- oster/Ep2008/003473

("A75") is carried out anal ogously to the follow ng
scheme 5 FN O N1/ + NH2F 10 tol uene
reflux / O/ NC 15 F H Cs2CO3 acetonitrile [/ O 20
F\ NNNO"A75" N NF O 25 Exanple 29 C. The
preparation of

6- [ 4- ( 3- dFfre C))/I @l opr opoxy) - 3, 5-di f | uor ophenyl ]-2-[3
- K5-net byl pyri K - 2Ny ! ) benzyi ] - 2H pyri dazi n- 3- one
("A tr NI Uoroacefjpt &) BSI 492N730 T0mkarri ed out

anatsgéusly to the follsing schemt 35 WD 2009/ 006959

PCT/ EP20081003473 -120-

NaH } DMF

= 0
F \N .N I N\ nA78u
F

63 pl (0.54 mmol) of 3-dimethylaminopropan-1-ol is dissolved in 10 ml of
DMF, and 22 mg (0.54 mmol) of sodium hydride in paraffin oil (60%) are
added, and the mixture is stirred for 15 min. 200 mg (0.49 mmol) of 2-[3-
(5-methylpyrimidin-2-yi)benzyl]-6-(3,4,5-trifluorophenyl}-2H-pyridazin-3-
one are subsequently added. After 2 h at room temperature, the
reaction is terminated by addition of 2 ml of 1 N HCI. The solution is
evaporated and purified by means of preparative HPLC.

Yield: 9 mg of "A78", Rt = 2.51 min (method C), LC-MS: 492 (M+H).

Example 30

The following compounds are obtained analogously to Example 8

Compound Name and/or structure HPLC
No. ESI {Rtin
[M+H])" [ min)

method

"AT12" o~ 0
x> N N
Q N ;s 412
)L N~

N
H
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ON FN F5NaHDW , F.NNOI M "A78" 10 NO N
I F{ 63 pl (0.54 mmol ) of 3-di nethyl am nopropan- 1- ol
is dissolved in 10 mM of 15 DWMF, and 22 ng (054 nmol)

0 Lum hydride in paraffin oil (60% are ‘
“a(;a&?ﬁé&ﬁ?xture is stirred for 15 nin. 200 mge _Egb“"smm

mol ) of 2-[3- (5-nethylpyrit2id
i n-2-yl)benzyl]-6-(3, 4,
5-trifluorophenyl)-2H pyridazin-3- one are

sn..Lb.s.qu.u.en Ly added—After 2 h at rogomtenperatire the
reaétlilén js terninate dj nof 2m of |1 NMJ.
The solutjon is 20 eyaporate dpwified by neans
of preparative H gl g g0 8", Rt |=13%951
mn (method OTNC 492 (MHH) . anpl e 30|25 The
foll ow ngl conpou are obtained a gously to
Exanple 8 Conpound Nanme and/or structure HPLC No
ESI (Rt in 30 IMH" mn) nmethod "Al12" OW 412 35
H AN) WD 20091006959 PCTIEP2 00 810 03 4 73 121- "A
113" ~N, N\ N~ 359

Example 31

The following compounds are obtained analogously to Example 10

Compound Name and/or structure HPLC
No. ESI [{(Rtin
[M+H]" [ min)

method

F > N N
N Nl\j\ 504
/ O/\/\N:

F
I'A115ll / O
F \N’NVQ/N\
SUUwHE
e o T

F
"A116" O
Va
F \N,NVQ/N\ N
Ni P 504
0

F
F = N N
N = O/\/O‘\
F
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N 5 Exanple 31 10 The foll ow ng conpounds are
obt ai ned anal ogously to Exanple 10 C Conpound Nane
and/or structure HPLC No. ESI (Rt in 15 I\/H—|] m n]

| 14" F/ NN\ NN/ 504 20 F'
\\Wﬂqﬂ?{i’o@ssﬂ\ / NN-~504 ON25F "Alle" QJ%%P “@’”"3473

-N\ ~ ~ ~/ | 0 N504-8B2F "AL117" 1FI ~N, N \
I N~ 451 phl \ 35 F WD 2009/ 006959 PCT/ F P2008/ 003473
-122- "1118" F ~N NNE

||A118|l y 0
N F o 476
F

trifluoroacetate

"A119" 6-(3,5-difluorophenyi}-2-{3-[5-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yloxy)pyrimidin-2-yl]lbenzyl}-2H-

pyridazin-3-one, triftuoroacetate

A 516
F \N,N I\N;\I\
F

"AT20" 0 o
] e |N\ HLN/ 533
N~ O/\/N\)
F

"A121° | 6-(3,5-difluorophenyi)-2-{3-[5-((S)-1-methylpyrrolidin-
3-yloxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one,

trifluoroacetate

NGO 476
N. .= 0
F

"A122" | 6-(3,5-difluorophenyl)-2-{3-[5-((R)-1-methyipyrrolidin-
3-yloxy)pyrimidin-2-yllbenzyi}-2H-pyridazin-3-one, | 476

trifluoroacetate
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I OCN 476 5 F trifluoroacetate "A 19"
6- (3, 5-di fl uorophenyl)-2-{3-[5-(8-nethyl -8-aza-
bi cycl o[ 3.2.1 ]Joct-3-yl oxy)pyrimdin-2-yl]benzyl}-2H

\pwmmkgggs one, tri fluoroacetate 10 i O 516 pch/epbbds/on3s73
F 20

A121

F 15 "A120" O 0125 N NN / N533

6- (3, 5-di fl uorophenyl)-2-{3-[5-((S)-1-nethyl pyrrolidin
- 3- yI oXy) pyr| m di n- 2- yI]benzyI} 2H— pyr| da2| n- 3-one,

trll yoacetate L|-IO 2 "/0 F
" AL 2@1‘2’5
6-/( 3, 5-di f | uor ophenyl ) -2-{§ t(H | pyrrol hdin
30 3-yl oxy)pyri m di }- yri d@zi n- 3- ohe,
476 trifluoroacet gt T
PCT/ EP2008/ 003473 :I_Zﬁ "A123" N OO0 432
—N
AN
"A124"
443
HA125II
o B |
K@/R 472
N
trifluoroacetale
F > N N
N Nl\j\ N'/\NH 505
F O
"A127" 6-(3,5-difluocrophenyl)-2-{3-[5-(2-pyrrolidin-1-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, | 490
hydrochloride
"A128" 6-(3,5-difluorophenyl)-2-{3-{5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, | 520
triflucroacetate
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[/ IN432 -N5-N 0 "Al124" N. 10 nN N O N443 \ \N |
"A125" 15 aN. NNi 472 Nv 20 trifluoroacetate
"A126" O/ F,]J( NA, | N~ 505 25/ Nv 0, (( F 11110
wNwS/006959 FCT/EP2008/003473
6- (3, 5-3|5fl uor ophenyl )-2-(3-£5 (2-pyrrolidin-1-yl-
et hoxy) pyri m di n- 2-y| ] benzyd 2 H pyri dazi n- 3-one, 490
hydrochl oride 30 "A128"
6- (3, 5- dlfluorophenyl) 2-{3-[5-(3-norpholin-4-yl-
p u. '|||||U||| 2 |J|Aci“|w+f ZH-p_ylluaLllT'o one; 526
t Pﬁgg; oacet at e 8 006959 PCT/ EP2008/ 0Q3473
- L24- AIRY 0 _F \ OMN_506
S
!
N = /\/’\N/\ 506
O
: N
triflucroacetate
"A130" 6-(3,5-difluorophenyl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, 506
hydrochloride
F =~ N N
N S
| 4
F
Example 32

The following compounds are obtained analogously to Example 10 with

subsequent removal of Boc

one, hydrochioride

Compound Name and/or structure HPLC
No. ESI (Rtin
(M+H]" | min)
method
"A132" 6-(3,5-diflucrophenyt}-2-{3-[5-(4-methylamino-
butoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one, | 478
hydrochloride
“A133" 6-(3,5-difluorophenyl}-2-{3-[5-(3-methylamino-
propoxy)pyrimidin-2-yt]benzyl}-2H-pyridazin-3- 464
one, hydrochloride
"A134" 6-(3,5-diflucrophenyl)-2-{3-[5-(pyrrolidin-3-yi-
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 476




10

15

20

25

30

35

5 F trifluoroacetate

" A130"

6- (3, 5-di fl uorophenyl)-2-{3-[5-(2-norpholin-4-yl-

et hoxy) pyri m di n- 2-y| ] benzyl } - 2H pyri dazi n- 3- one,

| ori de
N ;&%Wg; 15 Exanple 32 20 The fol |l ow ng Concplg'léLZ?QSIOOJ-I?J
are obtai ned anal ogously to
subsequent

6

"A131' , OF/~ ~N N ~
Banmple 10 with

renmoval of Boc Compound Name and/ or

506

st[ﬂcaureAl;E%C No. ESI (Rt in 25 IMH mn) C
6 (A15531 | | Lo SBIUNYerpPPBerd) B33 B- ety B To-
L e R
6t (3, 5-di fI uor ophenyl pn@; kyirbBhipadeet hyl ami no-
Propox )} pyrimi-di pe2-yl 1 beazyl } -2k pyr 2i Qa3 1G4
o eATRBAr o 2h{i5- @eammasinoxy)pyrimidin-2-ylbenzyl}-6-
bt hoxy) pyr o AR S LR Py b ohe oY |, Fge
ope, Dydrochlllori de WO 2008h10p8859 PC77EP20081003473
é %;15%: f %f(ar@pmenmh&m{)a {5 1{F-Gpipenginahyliony)-
DY OPOXY) By ot 2 Eh BTSN by 8L SR s 756
chloride
“A138" 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 490
one, hydrochloride
"A139" | 6-(3,5-diflucrophenyl)-2-{3-[5-(pyrrolidin-3-yloxy)-
pyrimidin-2-yl]benzy!}-2H-pyridazin-3-one, 462
trifluoroacetate
"A140" B-(3,5-difluorophenyl)-2-{3-[5-((S)-pyrrolidin-3-
yloxy)pyrimidin-2-yi]benzyl}-2H-pyridazin-3-one, | 462
trifluoroacetate
"A141" | 6-(3,5-difluorophenyl)-2{3-[5-((R)-pyrrolidin-3-
yloxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, | 462
trifluoroacetate
"A142" | 2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yllbenzyl}-6-
pyridin-4-yl-2H-pyridazin-3-one
A p© 441
N~ Nx 0
"A143" | 4-(6-oxo-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl}-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile 465
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5 "Al 36"

2-{3-[5-(2-am noet hoxy) pyri m di n-2-yl ] benzyl } - 6-

(3, 5-di fl uorophenyl)-2H pyri dazi n- 3-one, hydro- 436

\@d‘i hﬁlﬁioﬂ@m Al 37" PCT/EP2008/003473
5-di fl uorophenyl)-2-{3- BE-(piperidin-S-yloxy)-

pyr|n1d|n 2- yI]benzyI} 2H py %azin-S-one, hydro- 476

10 chl oride "Al 38"

6- (3 5- dlfluorophenyl) 2-{3- [5 (plperldln 4- yI rr

IltFl hoxy)pyr T dr =2yt U(—_‘lgyl 2HpyrTdazin-3- TUU
omne, hydrpchloride 1% Ad
64 (3, 5-di

pyrim di nt

yr jol i di n-3-yl oxy) -
az 11- ' onef” 4R

tnifluoropceta

64(3,5-di f 4ot op enyl) 2-{3-15- ((S) pyr®ol idi n-3 20
ylioxy) pyr di n- 2-yl ] benzyl } - 2H pyri dazi n- 3- one, 462
t i FORGERALLy. ;

6. (£ 51 F Puloraon LTty Brpddet vy myrimidin 2l o
ylpxy)pyr 462

m ey R- yBJdﬂthb}ncwiimWylmlznniBnlene
to te 25 "A142"

L fl uoropcetate 2 Al4 , -
2 A4S (bi b BiTdifluarapheryd) R A3-18-B-aiceraaindevlzy | } - 6-

|/°3 H Si [‘Alﬁé-lpx%)d?rﬂfﬂfn h bR ANC2A Sy idhzin33-oNeN 5020 N

41 (6- oxo-[L- { 3-[ 5- ( pi pertrifludrobcetargy) pyrim din-21yl]-
benzyl}-1, 6-d i hydropyridazin-3-y|l)bhenzonitrilel 465
35 "WO48000 oS5 eoTERR0e2{3d34pBeridinaé-yiaxy)-

pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A147" 3-(6-ox0-1-{3-[5-(2-piperazin-1-ylethoxy)-
pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)- | 494

benzonitrile

"A148" 6-(3-fluorophenyl)-2-{3-[5-(piperidin-4-yi-

methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 472
one
Example 33

The following compounds are obtained analogously to Example 12 with
subsequent removai of Boc
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N~N |

[ NNH [/ |

[ NI Of/ N/ 5 "Al44"

3-(6-0x0-1-{3-[5-(pi peridin-4-yloxy)pyrimdin-2-yl]-
benzyl } -1, 6-di hydr opyri dazi n- 3-yl ) benzonitrile 465

n A145II
VA2 2099/80696% | uor ophenyl ) - 2- { 3- ( 5- ( 2- pi per azi n- 1EGI/EP2008/003473

et hoxy) pyri m di n-2-yl ] benzyl }22H pyri dazi n- 3- one,
10 trifluoroacetate

" Al46"

6- (3, 5-di tuorophenyl)-2-{3-[5-(pi peridin-4-yl oxy) -

P
3

p
b

6

o)
o
r

" AL49" 2-
Ht pyr azol

5
I

net hoxy) p

yrim di

-2-yl]lbenzyl }-2H pyri dazi n-3-one "Al47"

505

1 Compsund
yri mgli nt

snzonitr

1-{3-[5-(2-pi ﬁ‘éamzlandletystmd’nmﬁy) 15
2-yl ] benzyl } -
e "A148"

, 6-di hydr opyri dazi n-3-yl)- 44

ESI

)4M+H]*

(‘B4o

he Exanple
bt ai ned
prroval

127 Conp

trifluor
\ N 544

OI

- o451 -pipergin-4-yidirheyiaaphd pyrimidin-2-yll-

B e e

anal ogousl yeto Exanple 12 with subsequent
Boc 30 3p WD 2009/ 006959 PCT/ 08/ 0034
Rg/ or structure ESI Mt+HI
i din-4-yl-
] 2xyl] benzyl}-6-

3’ 4’

4-y1) ppri
/PNH

~PFI

0

13

544

"A1560"

3-{6-ox0-1-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-y!}-
pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzo-

nitrile

515

"A151°

6-(1-methyl-1H-pyrazol-4-yl}-2-{3-[5-(1-piperidin-4-yl-
1H-pyrazol-4-yhpyrimidin-2-yl]benzyl}-2H-pyridazin-3-

one, trifluoroacetate

494
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N 11 NNONI1O I j N"A 150"

3-(6-0x0-1-{3-[5-(1-piperidin-4-yl-1 H pyrazol-4-yl)-
pyrimdin-2-yl]benzyl }-1, 6-di hydropyri dazi n- 3-yl ) benzo
teH P515 20 NN \ NNNONN 25 "A151"

VO RO0SMRORY | - 1
-4-yl)-2-{3-[5-(1-piperidin-4-yl- 1
-4-yl)pyrimdin-2-yl]benzyl }-2H pyri dazi n- 3-

H

H pyr azol

15 nitri

pyr azol

one, trifl
N bN 35 H WD 2009/ 006959 PCl1/EP2 00 8/0 034 73 -12

uoroacetate i ONNI30O NNI 494 N N\ N

PCT/EP2008/003473

6
H
m

t

A A2 L

1(3-meth

pyra- zo

i di n-2-yl

i fluor o:

6- (ﬁ—metlhoxyphenyl) -2-{3-[5-(1- pip%rldln-tt yl|1l-|{ pyra-
3- 1 4-yl -
nyp Ty igynn’ildln 2-y ber%yﬁ)}efgll-l plyrrlldazl% 3-one,

] benzyl }- 2H- pyri 520
cetate 5 "A 531H%r§a§?t95@

520

0]

yl
6.

oRERY
) pyrim
(3,5-dit

62(3{&&6 hémﬂ{ quL[51(m -Fpsilidihid- gymmlram -45(

i n-2-yl ] benzy yridazin-3-one "

| uor oﬂWﬁWl}]u’Qé-{Yﬁb?&\dh2H -pyridazin-3-one

)8

508

2 -

vtz

5632?'_-'5% ﬁ%ﬁw[)ﬁ -§3:[5-(1H-pyrazol-4-yl)pyrimidin-

2-yl)benzyl}-2H-pyridazin-3-one

443

"A155"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-methylaminoethy)-
1H-pyrazol-4-yl)pyrimidin-2-yl}benzyl)-2H-pyridazin-3-

one, hydrochioride

500




N, NH 10 F 443 NON tr NN F 15 "A155"
6- (3 5-di fl uorophenyl ) -2-(3-{5-[1-(2-net hyl am noet hyl )

razol 4y|]pyr|md|n2yl)benzyl) 2H-pyr| .
‘b‘?lgalg‘ﬁWP?)chl oride FH 20 N rj 500 F | NE%T’B'?\? f{003473

25 v4 30 35 WO 2009/ 006959- H’EB’/—EP20081003473 -129
"Al 56" 6-(3-chlorophenyl)-2-{3-[5-(1-piperidin-4-yl-
H pyr azol -

4-yl)pyrimdin-2-yllhenzyl}-2H pyridazin-3-one. hydrg-

chl #ioe | oB-(8-chiorophenyl)-24 3n-(d nperidipr4-yk Ni-pyeazol-
ST R -{f\%ynm|d|n-2-yl]benzyl}—ZH-pyrldaZm-S-one, hydro-
chloride

Cl
524
3 —N
: "
.
N O N™ |
.
K@/LN

uA1 57n F
= =N
% - \N—CNH
"N 0O N¥
.
k@LN

508
hydrochloride
"A158" | 6-(3,5-difluorophenyl)-2-(3-{5-{1-(3-methylaminopropyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl}-2H-pyridazin-3-
one, hydrochloride
\N/\/\N/
= H 514
F
— N/ A
| O —N
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ON NOCNH 15 508 N v hydrochloride 20 "Al 58"
-(3,5-di fluorophenyl)-2-(3-{5-[|-(3-nethyl am nopr opyl

pyrazol -4-yl ] pyrimdin-2-yl)benzyl)-2H pyridazi n- 3-
Wihed09RYbchl oride NN H 514 25 F O N~ N 0- EC/RP2008/p93473
11 F 30 35 \% O 2009/ 0069591#,¢T/ EP20081003473 -130

" A159"

3-[1-(3-(5-[1-(2-net hyl am noet hyl ) - 1H pyr azol - 4-yl ] -
rimdin-2-yl}benzyl)-6-0x0-1, 6-d

$rv ez

3,
1
y

e

wytmawr da3+[m-(3-{54[]|-(2baemqmmunoemy|}1r$pwazaf14 viB9 [N
N N D N ~ _
Che 117" Popusimicin-24ilinenanib6-oxo 1 & Ginydroppblarn-3-yi:

benzonitrile

489

H-NMR (ds-DMSOY: & [ppm] = 2.1 (bs, 1H), 2.35 (s, 3H), 2.97 (, J = 6.2 Hz,
DH), 4.28 (t, J = 6.2 Hz, 2H), 5.53 (s, 2H), 7.23 (d, J = 9.8 Hz, 1H), 7.58 (m,
2 Hz, 2H), 7.79 (t, J = 8.0 Hz, 1H), 8.00 (dt, J; = 7.5 Hz, J, = 1.2 Hz, TH),
8.16 (s, 1H), 8.25 (d, J = 9.8 Hz, 1H), 8.32 (dt, J; = 7.5 Hz, J = 1.2 Hz, 1H),
8.38 (0, J; = 6.5 Hz, Jo = 1.8 Hz, 1H), 8.45 (t, J = 1.6 Hz, 1H), 8.46 (s, 1H),
8.53 (bs, 1H), 9.20 (s, 2H)

"A160" | 6-(3,5-diflucrophenyl)-2-(3-{5-{1-(2-piperazin-1-ylethyl)-
1H-pyrazol-4-yl|pyrimidin-2-yl}benzyl)-2H-pyridazin-3-

one

535

"A161" | 3-(B-0x0-1+{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-yllbenzyl}-
1,6-dihydropyridazin-3-yl)benzonitrile

/N‘NH
y \""‘ p SN 432
e
N Newy” S0 N7
e,
N
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H, 4.28 (t, J = 6.2 Hz, 2H), 5.53 (s, 2H), 7.23 (d, J

= 9.8 Hz, 1H), 7.58 (m Hz, 2H), 7.79 (t, J = 8.0 Hz,
1H), 8.00 (dt, J, = 7.5 Hz, J2 = 1.2 Hz, 1H), 15 3.16

(s, 1 H, 825(d, J=9.8H, 1H, 8232 (dt, J, =
WOB00mp6a3® = 1.2 Hz, 1 H), 3.38 (dt, J, = 6. BCHEP20DB/003473
= 1.8 Hz, 1H, 8.45 (1, J = }q

(

, _I—Iz 1H), 8.46 (s, 1H).
3.53 (bs, 1 H, 9-20 (s, 2H) 160

6- (3, 5-di fluorophenyl)-2-(3-{5-[1-

yl)- 1 Hpyrazol-4-yl]pyrim

(2-pi perazin-1-yleth

A PO Py 7907t Y, = 7.5 he,
=d‘|h?dezob'9'? |83I315|(bs 3H} Bulénidodi= ﬂOIHsz MIH)A&Q? (dt,N/NORIS Hz,
O%f 22 9, 2099140095 S , £20831.06 ﬁ 3= 16z,

R AP, s e B0l 14y By 2520 0

Hz, 773

F&Hﬂ%} ﬁm@ &lppil= 9B (3 H;Zﬁ)wr(a ¥= 5ﬁﬁizF1N) 53 (t,

(4, "A162’ 7{ {8 oxa-A) (3-{B-[04(2¢-piperakin-$ -yiethy izl H-pyeazol-4-
Hz, 15 (bs, . , 8.19 d, J.= 10 Hz, 1H), 8.27
(dt, H) = .5"1&25'""‘%@2'%?@% 11§ﬁd'h5§‘f9%Yf4ﬁz'”Hb'Y']= 6.|5
,J2 1]8 Hz, 1H), 8.39 ( 6 Hz, 51 H), 8.44
(Hﬂrs, 1 H/ 848 (bs, 1 H), %e”fé’”‘"'k 13.2 (bs, 1
H)
P N N 544
=l j/@‘wf
N O N~ I
o
kQ,LN
Example 34
The following compounds are obtained analogously to Example 16
Compoun Name and/or structure HPLC
No. ESI |(Rtin
[M+H]'| min)
ethod

"A1863" | N-(4-dimethylaminobutyl)-2-[3-(6-oxo-3-pyridin-4-
yl-6H-pyridazin-1-yimethyi)phenyl]pyrimidine-5-

carboxamide, trifluoroacetate

484
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"A162" 3-[6-0x0-1-(3-{5-[1-(2-piperazin-1-ylethyl)-1

H

pyr azol

- 4-

yl ] pyri m di n-2-yi)benzyl)-1, 6-di hydropyri dazin-3-yl]-
benzonitrile 10 544 / I \ NNHNN_ / NNONZC
vid 2009/0b8080pl € 34 20 The fol l owi ng conpounds aP€T/EP2008/003473
obt ai ned anal ogously to Exanzbf 16 Corrpoun Nane

I N

and/ or structure HPLC No. in MH)' mn) 25
ethod "A1663"
N- (4-di met hyl am nobutyl ) -2-[3-(6-0xo0-3-pyridin-4
yI[-eFaT ql@ B iRYbURNEILY3-{ YA cPa b ARt
car boxam g ﬂrlf?ﬂ%ﬁ@cetg g gjk Z84%0 NNN 8 il
Y'|NN H 336mmmdﬁgﬁm—m¢tﬁmmwmdﬁﬁdme1534
" AL64"
NH(4- di mef hyl ami nokalAxpMde, S’t”flgor(o@c@%ﬁophenyl ) -
64{oxo- 6H J)er dazi n- 1-yl met hyl | phenyl } pyrim d ine-5-
cerr boxam N
508
N/\/\/N\
Example 35

The following compounds are obtained analogously to Example 27

Compound Name and/or structure HPLC
No. ESI (Rtin
+| min}
(M+H] method
B
"A165" F
F
F B 9
595 | 3.18
NvSo w7 N’u\/ ero
U jH
\N Q

Compound "AS8" is obtained therefrom by removal of Boc.
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500508 NN NONON YJR~N 10 15 Exanple 35 The
foll ow ng conpounds are obtai ned anal ogously to

Exanpl e 27 Conpound Nane and/or structure HPLC 20 No.

ESI (Rl in mn) (Mfj' nmethod B "Al65" FF 25 F ff

WO BbO/obB9s ~NUO~ 595 3.18 \ |1 H ON 30 onpOuid2008/003473
"A981"' is obtained therefror gg_rermval of Boc. 35 WO
2009/ 006959 PCTI F P200810034 133- "Al66" FF F 1O
509 2.59 5 N. ON~f HN

"A166" F
F
F I = o) |
508 |2.59
N‘N 0 N¥ N’lk/N\
l H
-
N
"A167" 3
F
F P Q 04\ 631 )
3.2
N\N o N&T\NJI\/\N/go (M+Na)
\\O/Q\N H l

Compound "A168", trifluoroacetate, ESI 509, is obtained therefrom by
removal of Boc

F o)
F% NMN\H
\ Ny P .
F Nwp” O :\{\
N N
L
Example 36

The preparation of the compound 3-(6-oxo0-1-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl}-1H-pyrazol-4-yllpyrimidin-2-yl}benzyl}-1,6-dihydropyridazin-3-yl}-
benzonitrile ("“A168") is carried out analogously to the following scheme
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"AL67" FF 10 F1 O631 3.22 NNON HN-0O (MNa)
C_ "N 10 15 ompound "A168", trifluoroacetate, ESI 509,
is obtained therefromby renoval of Boc 20 F O F 1H
NN~H NNON 25 Exanple 36 30 The preparation of
the conpound 3-(6-o0xo0-1-(3-{5-(1-(2-pyrrolidin-1-yl-

\EQ RYIWO@SH- pyr azol - 4-yl ] pyrimd in-2-yl) benzyleiT/j Pguﬂamoun

i hyd ropyridazin-3-yl]- benzqgigtrile ("A168") is
carried out anal ogously to the follow ng schene 35 WO
2009/ 006959 PCT/ EP20081003473 134 | N PdClz(PPh~2 HO

OHt HON i N NONgr ;co, I ethanoUotuene N/ Br
51/ \o/@[( sQd 2 ClI N NN PACI(PPh,)
N
HO B’OH + Y\J : : HO\/@(N\
& Ve ke, B
ethanoltoluene Br

=y "0y

Cs,CO/DMF

PdCl,{PPh,},

= (8]
DME N‘;\
KJPOA \N’N T N\

N__z -z
)}9 s )
-8 “A168"
o8, S
N
t;‘

T Cs,COyCH,CN

: 3
i N
-B
© \f\-NH ’ C"'f—cr
=N

36.1 A solution of 70.0 g (660 mmol) of sodium carbonate in 325 mi of
water is added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of
5-bromo-2-iodopyrimidine in 325 ml of toluene, and the mixture is heated
to 80°C. 2.3 g (3.3 mmol) of bis(triphenylphosphine)palladium(ll} chloride
are added, and a solution of 50.0 g {329 mmol) of 3-(hydroxymethyl)-
benzeneboronic acid in 650 ml of ethanol is subsequently added dropwise.
The reaction mixture is stirred at 80°C for 18 hours. The reaction mixture is
cooled to room temperature and filtered. 1 | of ethyl acetate and 1| of
water are added 1o the filtrate. The organic phase is separated off, dried
over sodium sulfate and evaporated. The residue is recrystallised from

2-propanol: [3-(5-bromopyrimidin-2-yliphenyl)methanol as pale-yellow
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\ NV I M N1-T1I1 NVWgr Cs2CQIDMF Br 10

PdCl z(PPh~z DME N K ppl N CONND 15 0-8- fN
"A168" L N1 Cs2CQJCH3CN O ~~~CCC~~~CCC e N 20 O
NHCI d 36.1 Asolution of 70.0 g (660 nmol ) of
WQAPWMeHPbonate in 325 m of 25 water is adHEH/EPL0§/003473
sol ution, kept under nitrogengsaf 95.0 g (332 mol ) of
5-bronn-2-iodopyrinidine in 325 m of toluene, and the
m xture is heated to 80C. 2.3 g (3.3 mml) of

bi s(tri phenyl phosphi ne) pal  adium(11) chloride are
adupskalsnhdbla6526it.i on of 50.0 g (329 mmol ) of

3- (hydroxynet hyl )- benzeneboronic acid in 650 m of

et hanol is subsequently added dropwi se. 30 The

regehi om 1g gt(&'ﬁﬁ rr‘lrﬁoﬁ'b'f H?j bRSmMBPrithRfin- ?%tlj;{hu%z}]mghﬁanol is

reaction mXture 1s to roomterrper
f i Adderdid, pcirtlbnsﬁwthtshwmngatoeﬁ 59 enld2d 9mbl)aff thivayleshlanide held

o1 St ahe Toaelon SHEliRN &5 REe0 ShiRATE JDBFEAIGLS 1Or 8 Tours.
E?Q%F%déﬁg@ﬁ%% é‘bk/éﬁ@@&t igﬁﬂﬁ%ﬁﬁ% ﬂé’rll up in toluene and

ab%WdraMdW@isZ@‘@@éﬂO@EQeﬁ’éﬁlbﬂl:tﬁmmﬂm9§47}$e residads is
265, 267. 36.2 1 438

crystals
[ JEEYSIA E%ﬁ&ﬁ{fpmomemez 5;@rpmﬂg%;xmwi?rﬁmﬁ'mo'p@enynpynmldme
as colourless crystals; m.p. 148°C; ESI 283, 285, 286.

36.3 87.9 g (310 mmol) of 5-bromo-2-(3-chloromethylphenyljpyrimidine
and 111 g (341 mmol) of caesium carbonate are added to a suspension of
61.1 g (310 mmol) of 3-{6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in

600 ml of DMF, and the mixture is stirred at 40°C for 24 hours. The reac-
tion mixture is added to 600 mi of water. The resultant precipitate is filtered
off with suction, washed with water and dried in vacuo: 3-{1-[3-(5-bromo-
pyrimidin-2-yl)benzyi}-6-oxo-1,6-dihydropyridazin-3-yl}benzonitrile as beige
crystals, ESI 444, 446,

36.4 A solution of 10.0 g (50.5 mmol) of pyrazole-4-boronic acid pinacol
ester is dissolved in 100 ml of acetonitrile, and 17.5 g (101 mmol) of N-(2-
chloroethyl)pyrrolidine hydrochloride and 49.4 g (152 mmol) of caesium
carbonate are added. The resultant suspension is slirred at room tempera-
ture for 18 hours. The reaction mixture is filtered with suction and washed
with acelonitrile The filtrate is evaporated and partitioned between ethyl
acetate and saturated sodium chioride solution. The organic phase is dried
over sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole as pale-orange oil, which
gradually crysiallises;

'H-NMR (ds-DMSO): 3 [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),
2.79(t, J=6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H).
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5 added in portions with stirring to 159 m (2.19 not)

of thionyl chloride held at 30C. The reaction

solution is stirred at roomtenperature for 18 hours.

The reaction mxture is evaporated. The residue is
WaReAGHPn tol uene and re-evaporated. This BEGEEINBEH03473
is repeated three tines. Theqngsidue is

recrystallised fromtol uene:

5- br ono- 2- ( 3- chl or onet hyl phenyl ) pyri m di ne 10 as
colourless crystals; mp. 148C, ESI 283, 285, 286.
363%3587.8 sglsperiﬂonmeQ)OQJg (4.71 mmol) of 3- {1 -[3-(5- bromopyrlmidln

RS IR it £
e

m barblddiVEylahd-pynezole Kctcm’(enu &7%1; and @:IO(atg (901(2 rfnmrol)24f tn-
hours. The reac- tion mxture i s added

Waqg?’ss"‘l*ﬂbp’f‘mqtﬁﬁﬂhyﬁ@@l igid0meof 4,24 'meéhféﬂ'e"&@ffe Wl heated
Sutf) 85”?3 %é@%ﬁgo&%%r%’@h%r(oaﬁ% A& of BisYiRBHEnylphosphine)-

pypaltadiim¢IB-chlgridenaiyd 19 64 0% 67 Imbroth dhtdetiylamine are then
ridazin-3-yl }benzonitrile as _bei g@ crystals, ESI

A/353desh agpdAhgcmmqrgﬁs slirrag ab8§°¢ oy, 13 hpwrs) 38mi of dlchloro-

DY BT el 6 ME BaBidBkured WGy Iyndhimgledhblon

Z&reﬁlgunﬁwnulshawri 0100dmnef mrtrrozolnﬂro@eNamOH%rﬁ 80 ml of
(152 mmol ) of caesium carbonate are added. The

r denlosemetangeagi asideddodbe ftealeal Ne odgANIe RPasa s sepasated
oot et okl SO S Bllidiofed. T SRS Ehtohne:

eva mpate@domactumrgeltcbmmﬂ wilst diesIBraerhBttangfmagenal: 8-[6-oxo-
and saturated sodium chloride solution. The organic

phhi;%{frsl;"1621Ddaoll@ﬂe?-yeﬁw‘hﬂrﬁmramlé’f Wiy wdwo?a'!}baﬂzyl) 1.6-

¢ Pudepk Goadh - BIRr BRA e A ATOE A B9 528 ¢ as

{ | |
pai-ﬁlwgmga@w;f) VM ] g}gn% 544");?%9 EH?SZ 8%$m 2H),
RER Py b 4.~ =561z, 2H).15 4858240 7. YFG, = 2 Kz, 1H),

20087 $heloed- Bhe; 18 550 ol shrh 75180 £ 368 Bzt Foa (8,4 =

SLBSHQWH?VB Q?O(ﬁoﬂs?)r %{@I(czl.l 279! bz OfH), 8.26 (d, J = 8 Hz, 1H),
2- 8yB§3 kﬁéhzlyl—-]z e- rdmrer 6-&1Hy dHMB:89 dbai 71 BH, Yiogh Fo3 (3,

1-@)-' éﬁ&gﬁgﬁ}q‘@ﬁgt %V?) -4-(4,4,5,5-tetranmet hyl -1, 3,

2-dioxa- 5 borolan-2-yl)-1 H pyrazole (content 87%
and 2.00 g (9.42 mmol) of tri-
The following compounds are obtained analogously
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pot assi um phosphate trihydrate in 20 m of

1, 2-di net hoxyet hane is heated to 85C under nitrogen.

264 nmg (0.377 mmol) of bis(triphenyl phosphi ne) -

pal | adiunm(!1) chloride and 79 pl (0.57 muol) of
WORUORP%AKi ne are then added, and the mi xtur BCT/A&P2008/003473
stirred at 85C for 18 hours-1§@ m of dichloro 10

nmet hane are added to the reaction mxture, which is

then filtered through kieselguhr with suction. 100 n

of water, 20 M of 2 N NaOH and 50 m of

dif frmouit hane are aNdew and/ohetrbtture at e. The or gagsic
pﬂaseNd,s separated ~. off, dried over sodium sul fgieHy

ar nhe

aLed._Jh.e_LE.SJ_due_l_s_c.hmea_ls_t_o.g.r_a
siA1e® gel Ectl-tveshyki trhpuiazrl-8rbne( Bdbdl +(2Pyamol |

2 e i s

diJhydr opyni da2| n- 3- bb]’\}? prnp)]ir[ddzm aoreei ge crystfpl s;
E\FI 529; ‘|H NVR (ds-0 ({ = 1.68 (m 4H),
2H), 2.88 (m 2H), 20332(m ,

. 2H), 5.48 (s, 2H), 7.17 (d,
= 7.3 Hz, 1 H, 7.55 (m
7.94 (d, J = 8
Hz, 1 H), N
. Hz, J2 = 1} 8\Hz, 1H), 8. 39
= 1/8Hz, 1 H), 6s, )4

{14 (s, 2H). 25 The flol I owi nfj cd hounds are obtlai ned
a$alogous|y 30 35 CVO 290900699 PCT/ EP2008/ 003473
137 Conpound Name and/ ructure ES!' No. [MHH]'
"A 69" 6 (1 msthyl

\\\\\ —_—

A
EH gﬁpgfg‘ggdﬂoys}gmwgﬂﬁ f e@l (ﬁ”@i)TSO‘ i 2ry TEE i 2, 331
bz \2H); 3188ofs; 3thiz4.283t,aive 6.8 Mg, BHH0RITYs NH);M.O7 (& I\
9.5 Hz, tH), 7.50 (m, 2H), 7.83 (d, J = 9.5 Hz, tH), 7.91 (s, 1H), 8.10 (s, 1H),
8.23 (s, 1H), 8.32 (d, J = 7.3 Hz, 1H), 8.38 (bs, 1H), 8.44 (s, 1H), 9.14 (s,
2H).

"A170" | 6-(3,5-difluorophenyl)-2-{3-{5-[1-(2-morpholin-4-yl-
ethyl)-1H-pyrazol-4-yl|pyrimidin-2-yl}benzyl)-2H-

pyridazin-3-one

A oo
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1H- NVR (d6-DVMBO: 6 [p

2H), 2.88 (m 2H), 3.3 3H),

4.28 (t, J = 6.8 Hz, 2 d, J =

3 p§§f}32%008@034 73
9

9.5 Hz, 1H), 7.5 =
WOg40%(086959" +y  8.10 (s, 1 H), 23 (s, 1
1 s .14

=7.3 Hz, 1 H, 8.38 (bs,
(s, H. "Al70"

6- (3, 5-di fuorophenyl)-2-(3-{5-[1-(2-norpholin-4-yl- 20
ethvl\-1 pyrazol -4-yllpyrimdin- 2A¢1h9nnd\ 2H

pyr FAHZ1"n ] 3 BelBeb- dlﬂuprtﬂphwl)% 4501 -K2-dBoethylanmino-
09/ 0069%9 P E 0 08
6103, 5+ di 11 uBTRaAaE e iyridins2 iRee A 2t nol

etthyl )-1 K pyrazol - 4- yl]gxﬂdﬁ[mgno@eyl}benzyl) 2H
pyridazinﬁS oneFN 5/ FbN -N~N

10 "A172" g
nyI) 2(3{5[|-( 'Mﬂ\Q 'ﬁmnorg%‘é
benzy

6-(3, 5-di fiffuoro
priopyl ) - 1H—pyr LLpyri mdin-2
n N/

8 {54[ 1-P2-pyrrolid in-1tyl-

r/iti n- 2-yl } benzyl ) - RH

pwl dazi n{3- ong== X173
6-|( 3, 5- di 1 uck ophenyl
13 ethyl )41l H pyrazol -
5io pyriﬂazin-S-one

"A172" | 6-{3,5-difluorophenyl)-2-(3-{5-{1-(3-dimethylamino-
propyl)-1H-pyrazol-4-yljpyrimidin-2-yl}benzyl)-2H- | 528

pyridazin-3-one

"A173" 6-(3,5-difluorophenyt)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H- 540
pyridazin-3-one

"A174" 3-[1-(3-{5-{1-(2-morpholin-4-ylethyl}-1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-
3-yllbenzonitrile

i’j \N-’\——’Oo 545

H-NMR (dg-DMSO): 6 [ppm] = 2.43 (m, 4H), 2.75 (t, J = 6.5 Hz, 2H), 3.56
(m, 4H), 4.29 (t, J = 6.5 Hz, 2H), 5.47 (s, 2H), 7.17 (d, d = 10 Hz, 1H), 7.53
(m, 2H), 7.72 (8, J = 7.8 Hz, 1H), 7.93 (dt. J; = 7.7, J2 = 1.3 Hz, 1H), 8.09 (s,
tH), 8.18 (d, J = 10 Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.32(dt, J; =7 Hz, J> =
1.5 Hz, 1H), 8.38 (t, J = 1.6 Hz, 1H), 8.42 (s, 1H), 8.47 (bs, 1H), 8.13 (s, 2H)
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"AL74" 3-{1-(3-{5-[1-(2-norpholin-4-ylethyl)-1

H pyr

azol

-4

yl ] pyri m di n-2-yl }benzyl) - 6- oxo- 1, 6-di hydr opyri dazi n-

20 3-yl]benzonitrile

1 N p 545 25 -N H NWR

\(deot@m@)ﬂ 6 [ppn] = 2.43 (m 4H) 2.75 (1, JpeTAPR008/003473
2H), 3.56 m 4H) 4.29 (1-§L = 6.5 Hz, 2H), 5.47
(s 2H), 7.17 (d, J = 10 Hz, ?D 7.53 30 m 2H)
7.72 (t, J = 7.8 Hz, 1H), 7.93 (dt. J, = 7.7, J2 = 1.3
Hz, 1H), 8.09 (s,
1H)+ 8178 "_‘_"; A S ratR A SR - O ra 208t —F T,
2L R FEF T e SRR g P T S
1\H, 8.4} ,4 psmidin-By I}b%n%fl)(ﬁspyrﬂfrh-&;ﬂf?i-Nind@ﬂﬁJ:’QO5959
PCT/ EP200§/ 003473 139 75"
24(3- (5-[ 1- ( 2- mor phol i reng. yfluorgagetate pyrazol -4-y| | -
pyrimd in-2- benzyl ) - 6- pyridi n-3-yl -
Hlpyri dazi|n- trifluoroacetate 5 ~ N~ 1 N 52
~1tJ O N N~ WN J10 [ A176" 521
6-|( 1- met h){l - 1- (2- nor phol | n-
4-lyl ethyl -1 H pyrHz i tgl yl) zyl)+2H-
pyridazinJB-one tri N 5 N- 20
"ALTT" 2j3{5[|-(2 _A-yl ethyl) - 1L/
H|pyrazol 14-yl] py ri
i di n-2-yl }benzyl ) - 6- py n-4-yl -2H pyridazi n-3- 5R1
one, triflluoroacetate 25 "Al 78"
6-(4a MEd N ame s hict] NEPMZzL-4-132 {375 11 {(Zni®bholin-
4-ylethyl)- 1H-pyrazol-4-y(Jpyrimidin-2-yl}benzyl}-2H-
pyridazin-3-one, triflucroacetate
N“"-..
. N NN “\L_Nf"“b
|
Y _/
"A177" | 2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3- | 521
one, trifluoroacetate
"A178" 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-mor-
pholin-4-ylethyl)- 1H-pyrazol-4-yl|pyrimidin-2-yl}- 508
benzyl}-2H-pyridazin-3-one, hydrochloride
"A179" | 6-pyridin-4-yl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl}-1H-
pyrazol-4-yi]pyrimidin-2-yl}benzyl}-2H-pyridazin-3- | 505
one
H-NMR (dg-DMSO): & f[ppm] = 1.75 (b, 4H), 2.68 (b, 4H), 3.1 (b, 2H}, 4.36 (b,
bH), 549 (s, 2H), 719 (d, J = 9.5 Hz, 1H), 7.54 (m, 2H), 7.91 (d, J = 6.5 Hz,
2H), 8.14 (bs, 1H}, 8.18 (d, J =9.5 Hz, 1H), 8.33 (dt, J; = 6.5 Hz, J, = 1.8 Hz,
1H), 8.46 (m, 2H), 8.72 (d, J = 6.5 Hz, 2H), 8.15 (s, 2H)
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phol i n-4-yl et hyl)-1H pyrazol
benzyl) - 2H pyri dazi n- 3- one,
6- pyridi n-4-yl

-4-yl ] pyrimdin-2-yl)- 598
hydr ochl ori de
-2-(3-{5-[I-(2-pyrrolidin-1-ylethyl)-1H

"A179"

pyrazol -4-yl | pyrim di n-2-yl } benzyl) - 2H pyri dazi n- 3-
VED 30098096he ' H- NVR (d6-DVSO): 6 [ppn] = 1. 75 PGI/ERI4NS/003473
2.68 (b, 4H), 3.1 (b, 2H), 448%-(b, H, 5.49 (s, 2H),
7.19 (d, J = 9.5 Hz, 1 H, 7.54 (m 2H), 7.91 (d, J =
6.5 Hz, 2H), 8.14 (bs, 1H), 8.18 (d, J =9.5 Hz, 1H),
8.33 (dt, J, = 6.5 Hz, J2 =1.8 Hz, 1H), 8.46 (m
2H) A TBOr2 (4d[6 x-16,35(5HA - (22h)rrolirk 3 )(léthyBH)H—ﬁﬁraml -4-
2009/ 0069 PCr/ EP2 00 8/0 03 4 73 -14
ﬁJ [ 6- OXO- (yl]pssﬂrpm@ yiperaydi ﬁrd1h>3ﬂr@wﬂqa)nn_t3-yi]

pyrazol ;14- yl]pyrimidin yl)-1, 6-di hyd
ropyridazin-3-yl]- benzonltt??rﬁ&ngﬁ%z 529 N~ N O
-%\INN 10 HHNWVR (d6-DVBSO): b [ ppmM :168(m H) ,
251 (m 4#H), 2.90 (m 2H), 4.28
2H), 7.17|1(d, J = 9.5 Hz, 1H), 8(d, 529
J|= Hz, 2 1 H), 9 Hz, 2
8117 (d, : : J2 4
18 Hz, 1 9.13 (s,
ZH 15 " lethyl)-1
H pyr azol
[ lL-4-yI - pyri dazi n- 3- one N \ 20
Nl \ N 42 NN "A 83"
6- )-2.(3-f5.(1- /’)Jcmrnhnlln
25 , 2. 2.90 (m, 2H), 4.28

:,r:

(o 128005 44- (8] DRy T.n7ddnd 2-9/6)He iz ¥: SQI'(rm 528) 7.98(d, J =
9 Hz, 2H), 8.10 (s, 1H), 8.12 (d, J = 9 Hz, 2H), 8.17 (d, J =9.5 Hz, 1H), 8.38

(dt, J; = 6.5 Hz, J; = 1.8 Hz, 1H), 8.44 (s, 1H), 8.45 (bs, 1H), 9.13 (s, 2H)
"A181" 2-(3-{5-[1-(2-morpholin-4-ylethyl}- 1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-pynidin-4-yl-2H-pyridazin-3-one 521
"A182" Br
S
N/ N \ 0 =N 421
— N—N
"A183" | 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-
ylethyl)-1H-pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H- 598
pyridazin-3-one
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pyri dazin-3-one 30 35 WO 20091006959

PCT/ EP2008/ 003473 -141 "A184"

6- (5- net hyl oxazol -2-yl)-2-(3-(5-[1-(2-pyrrolidin-1-yf-
hyl)-1 H pyrazol -4-yl]pyrimdin-2-yl}benzyl)-2H

et

W 2608896959 3- one

N 10 7N~ "A185" 141 -
6- (3-fl ucrophenyl)-2-(3-{5- [I-22-pyrro|idin-I-erthyI)

5/ ON-\ N509 ~---1 N NPETOPNOB/03473

- 1H
pyrazol -4-yl ] pyrimdin-2-yl }benzyl)-2H pyri dazi n- 3- one
S22°A g™ N18G- SSGméih - 22|yi) 2 (3-{511- (52 pyrrohdm 1-yl-
H{ pyr azol {4-yl S {5-]1- yrrolidin-|I-
e§ hyl)-1 i py redxd)- Izﬂ @MFPWr M]Wﬂfﬁldﬂ“—-?’r)ﬂl}lbéﬁzym $H H ;
pyridazi n{3-one n -4 NNiN | NN
O/N- N 25 [ 30 35 0/a/o 28’63%86@9%8"$CT/ EP2008/ 003473
-142 "A18T7" 2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1 ]
H{ pyrazol {4-yl] -
py yll 20 O
— 509
N
N /
NN /A
« !
N
"A1858" | 6-(3-fluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
522
pyrazol-4-yl]pyrimidin-2-y[}benzyl)-2H-pyridazin-3-one
"A186" | 6-(1-propyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one
536
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pyri mdin-2-yl}be
one 5 N f-I 510
I \ ~NNNNO N
NI N 25 Exanple 37 30 The preparation of the
WORPIIPREPSS- ( 1- { 3- [ 5- ( 3- di met hyl ami nopr opoxy) - PHV{EPAF08/003473
i di n-2-yl]benzyl }-6-o0xo-1, 6=dgpydropyri dazi n-3-yl)benz
onitrile ("Al 89") is carried out anal ogously to the

foll owi ng schenmre 35 WD 20091006959 PCTI EP2008/ 003473

- 143 HOIl NH7/O HOl NH= A~y / 1 ~ 1 HON O N K2CO3 0

benzyl ) - 6-t hi ophen- 3-yl - 2H pyri dazi n- 3-
10 5~"'N NNONNI10 N "A188" F 15
N~

N~ N 20 "Al88a" N--, N-N-N N_N o

N |OFAPETOH (O N2d 3-{BHOH2Epyviditdin- 1 HyletiiylRA hlepy riaizol-4-yl]-
pyrimidin-2-yl}benzyl)-6-thiophen-3-yl-2H-pyridazin-3-

one

S :: /_,/ 510

"A188" 3
N7 [
N"N O N7
"l
kO/LN
"A1888"

Example 37

The preparation of the compound 3-(1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl}benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile

("A188") is carried out analogously to the following scheme
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,01 N-OI NH7 ""'eO H/ISO4 0O

N-O MeOH AcOH p NH2 O-
10 1. HPFe H/IS4 ~I.,PF ~O | N HO
0

N Ce O NNN H/0
I

ON NaOve OH 15 MeOHiO N | ~ | T~ PPh~D AD
20 2SO, ONOHTHF O NON DIBALHHOI NN THENN 0
VWE2900995 . NN/ O/ | "A189 ~ N.N N | PRRYBPAGE/AP34TI

[ O-"N~ THE 30 37.1 1382 g {49-0 nol) of potassium
carbonate are added in portions wth stirring to a
suspensi on, held at 30C, of 500 g (3.40 nol) of
3-cyano- 35 benzoic acid in 8 | of nmethanol. 695 g

(10 0 nol)_of hydro&ylannnnlu AcO
o
oo “°Y©\r
N~0

K,CO,
MeOH

MeOH o Y@\r H,/Raney Ni )
e e - N 0 NH 0
SO O : \>- MeQH/ACOH - 2 \f-
H;50, N-o o NH, 0
S N -~

l. H N
/NQ/N\K PFo
H,50
e O N F ] 4
o

o) N I~ HO ‘\j\

0

NN NFon
NaOMe
HO/\”/\N

il w(©\r
\j\ PPh,!DlAD \/\L _
OH THF O/\-/\N

HO,Q\( }OM

PPhy/DIAD T N N
THF

37.1 1382 g (10.0 mol} of potassium carbonate are added in portions
with stirring to a suspension, held at 30°C, of 500 g (3.40 mol) of 3-cyano-
benzoic acid in 8 | of methanol. 835 g {10.0 mol) of hydroxylammonium

chloride are subsequently added in small portions at an internai tempera-
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chl oride are subsequently added in snmall portions at

an internal tenpera W 20091006959 PCTI EP2 0 081003 4

73 - 144 ture of 40-45C. The reaction mxture is

then heated at the boil for 15 hours. The reaction _
WH %Q094086%% evaporated i n vacuo, and the resi dbfel/Fg2008/003473
di s- solved in water and aci ¢44ied using 37% aqueous
hydrochloric acid. The resultant precipitate is

filtered off with suction, washed with water and dried

5 in vacuo: 3- (N—hydroxycar bam m doyl ) benzoi c acid as
coursuel 434 5CCy Shalreacticrsnixtge. is 3rerzheatedkatithe befi ferna5g

f 3-(N- hyd b md b
{ Jicts. T rdcianghide IS EVaRkan Mol 8801 TeSidlE s dis-
acRved MGV ater andRAMIfEY §§|n§ Sﬂ%ﬁbéb% %FBFOC:I‘II&E Q4. tHe

hours. The reacti on m xtur cool ed
f IrEGleltEBTl precibitateds ifitaredTom wuthaud:uem washedwithpvater and dried

f, t fildt d off th t
O woaie -V Ry At Am iy Rz e s o f e crystals;

etggnd { wat er:
3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) benzoic acid as
coI ourless crystals; mp. 225C, ESI 205. 37.3 7.83 ni

ST BRIl T4 5030 Iqmpher Sihshydisyearbanmidoytfben-
3 z%r':tr %Bh be ;n'%sand f)%f%%h %nﬁb%r?@%ana@' Icofaacc'e‘ﬁc'a’gbdllﬁo

anol he mx ur e eated at the
f drealsd ahamempeiaherar efatt&°@1fdm>4thmﬂf51 Fhe oedatidon mdure is
|ceo%th water i s add and the solid is filtered

4 to &Gcandhitgrry wa% ﬁégt'%ﬂh%qsmuﬁa@éake%pnw  of
ST Byt S N RBI G, i s s

a¢e¢nystaﬁ1wedl frdrn@thaneliwatet:3-(Sntinf- 102 afoxmiigzolsBoyienzoic
Ranec}/énl ckel are added to a solution of 327 g (1.47

$ CRiOURKzSS grystals; m.p. 225°C; ESI 205,
met hyI 1, 2, 4- oxadi azol - 3-yl ) benzoate in 3 1 of
nmet hanol, and the m xture is 30 hydrogenated at room

t STp@r atAB® niitd Ziirmsh o coAcaitRRe saIfloE adld arecadded to a
The catalyst is filtered off, and the filtrate is

e@&ﬁ@?'&%'@ﬂ OfﬁﬂeO gdi47 mypel)io 3t(z§k@ﬁthy[ir1 Hdtaxadiazel-pryl)ben-
nPZ{E’E:y %@f jﬁo : edg\taﬁng gbfgp,rgla = r%h {gddat%e boil for 18

Bh@téwopﬁe:@rdeﬂaulnmﬂ@e fﬁ@c@é’]bd'uﬁ‘hld RebathaWatésis added, and
colourl ess crystals; ESI
the solid is fitered off with suctlon and washed well with water. methyl

3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoate as colourless crystals; ESI 219.

37.4 150 ml of acetic acid, 150 ml of water and 50 g of water-moist
Raney nickel are added to a solution of 327 g (1.47 mol) of methyl 3-(5-
methyl-1,2 4-oxadiazol-3-yl)benzoate in 3 | of methanol, and the mixture is
hydrogenated at room temperature and atmospheric pressure for 18
hours. The catalyst is filtered off, and the filtrate is evaporated. The resi-
due is taken up in tert-butyl methyl ether, heated to the boil and filtered off
with suction. The residue is dried in vacuo: 3-methoxycarbonylbenz-

amidinium acetate as colourless crystals; ESI 179.
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WD 20091006959 PCT1EP2008/0034 i3 -145 37.5 2.2 1 of
a freshly prepared 1.5 M sodi um net hoxi de solution are
added dropwi se with stirring to a suspension of 259 g
1.09 nol) of 3- nethoxycarbonyi benzam di ni um ac .
\\%?{600%@%963(1 08 rml) of ({2 di 5 PCT/?L%%S‘UO:H!?’
met hyl am no- 1-[ di met hyl i moni4sret hyl ] vi nyl am no} net hyl
ene) di met hyl - amoni um di hexaf | uor ophosphat e (prepared
in accordance with C. B. Dousson et al., Synthesis
2005 18173 in 1 1 of nmethanol. The reaction mxture
i S7:hen 2dif Aba fteshbowresaead 1 feMendiure rogthagide splulien are

h%ﬂ&?tdf?’ W bESEI B b5 $&iasTidh G250 40 BREMGH b 3-
d lnhé&@ﬂyd&rbbnﬁﬁehz%udi’mem SEQERE Hiad 828 0 vEs Avdl) dihy2eli-

tines wth wat er each tinme. The organi c phase
i gneihlyaﬂnIUOe‘r-[chraslelWomlamtbwwlnmmmlewgumethyl-
g%[%@%%lel u'rr‘? dfhee%(aﬁﬁ(ta%dhlo‘?‘.gﬁat prr%;%rg in %%gér ance le hél

( P drsbnlarnl. n@?ﬁiﬂ@éﬁs‘ﬁmn m Yr‘i nmoqihﬁbtﬂaubﬂ trﬂezfeaétﬁ:n
as beige crystals; C, ESI 285 37.

( PnigBurenis Jhewt wetme@m 6af@msutlfwwwse@|f d40amim amijbeldtai this

t?sr%fjg enst%; Of 12@@@%&&&2 ﬁryﬁture S t%en coolé@ to room tem-
ABRAURY " difth&l Wik~ Wérﬂé&ﬁnétﬂfaﬂa?%nﬁ @%sw@& free ﬁﬁﬂes with

the m xt'ure is heate t he boi or 4 hours.
r @datfiveateneatchitiong. § r'mrlgedlcimasmmdnednmeamodmm sulfate and
ter and f uctlon The

diluted w wa il
r ¥pRgEated. ﬂ%%ffeﬁﬂdww %%3@ 'aw o acetalee methy! 3-(5-

FSme PR B Rt bR ERAR-2 vifehr e 23 NG ?“S‘a's
t imh.pnyYHOUD) BF| 285 are added to a suspension of 88.0

(366 mmol ) of 3-(5-hydroxypyrimdin-2-yl)benzoic aci d
in 1.4 1 of methanol, and the m xture is heated at

8Qe g or 1%0%*1{%88 ?YQ)I décﬁ?c@nffﬁﬁ%c% s@iﬂ.gf& aé@'a?é'%ged {0 a sus-

chloride "are and hour s

1@enbion(df3®M 15 (Bqumtrfail)OoTyheWI B[S qginmthylahsnoraetadene-
After each addition, the reaction mxture is stirred

a@ME0ORYSMiginngyenzaate inict | frwatektandthiesnpgye is heated
¢ %mI'Fé?BS‘F fdih HBGHRO ﬂ‘% r?géf@%‘ij?ﬁt@fe Q%%%;erdg anr(g’@m te gﬂs?rr«]ature,

resu ant preci pit ere

vailued wigh gterBandfifleréd ity ttiond TheZegidueds neshed with
browni sh crystals; ESI 231
water and dried in vacuo: 3-(5-hydroxypyrimidin-2-yl)benzoic acid as

brownish crystals; ESi 217.

37.7  32.7 m! (445 mmol} of thiony! chloride are added to a suspension
of 88.0 g (366 mmol) of 3-(5-hydroxypyrimidin-2-yl)benzoic acid in 1.4 | of
methanol, and the mixture is heated at 80°C for 2 hours. 20 mi (276 mmol)
of thionyl chloride are then added, and, after 2 hours, a further 10 ml

(138 mmol) of thionyl chloride are then added. After each addition, the
reaction mixture is stirred at 80°C for 2 hours. The reaction mixture is con-
centrated in vacuo to a volume of about 300 ml. The resultant precipitate is
filtered off and dried in vacuo: methyl 3-(5-hydroxypyrimidin-2-yl)benzoate
as brownish crystals; ESI| 231.



WD 2009/ 006959 PCT/ EP20081003473 - 146 37.8 A

sol ution, kept under nitrogen, of 6.1 g (26.5 muol) of
nethyl 3- (5- hydroxypyri m di n-2-yl ) benzoat e, 10.5 g

(39.8 mml ) of triphenyl- phosphine and 4.76 m, &39.8
‘W”?’“WS% (di met hyl am no) - 1- propanol in ZOOP‘H{" B4008/003473
THF is cooled in an ice bathijagnd 8.21 m (39.8 mmol)

of diiso- 5 propyl azodi carboxylate are slowy added
dropwi se with stirring. After the reaction mxture

has been stirred at roomtenperature for 2 hours, it

i $7.8&vaposalttian, keptander nitiegenesf Gueg {26 panmiol) afrroethy!

ba B b Rr e UMPereSaE, 1Bi%6 BERAeh ey
pmg hHeSHRPA Fesdl ofd 5 nﬁfﬁﬁH%‘f%d(d‘irﬁe Pdm%)lazp«sﬁbﬁm in

saturat ed aqueous SOdI um hydr oxi d ut| oh and
ex00aot etiTHW is eowvledhn dincibe datmearh®.2.t Mh@9.8 myaoi) of diiso-

R A L A K W e S S AV
‘é"'_ F%ctﬂirf:ﬁluﬁr%@gﬁ%g@@@r‘ %Fr@&%?'ro&ﬁ te %rﬁgf@ r2 ABGRY It is

(3-di am nopr opoxy) pyri m di n- benzoat e
aevapofated iresacis. yidteadesidueSk patiliorEd @etﬁ@@nrﬂmldbrcanetmhe
sol ution of diisobutylal um ni ydrjde in THF are

m h
a@(ﬂ"é‘cﬁacﬁ'#@é%’ SUQP%FJQEﬁsﬁﬁrTMj‘Ya@Q&”% @}?lwt'% lhelﬁg}gqous

g ) ofOf!
3SR splaraley SrPaghessol Bl tomtz BhgXairated aquegus
| 150800n Myd Q‘.fmdl'd'-Eolu%m andtdxtranted tsmee hah d)@mnrcstlellhlaeé The
at roomtenpera- ture for 1 hour, a saturated |,

a(?u@ﬁﬁd§ PE3ae infded pyeesedHm wfata.a@d %\/@@Qeﬂteﬂom ggsidue is
R R e L A R

1

(=]

“15 d ieleght Ovethyd (3d[|5l={'3¥diblis‘tlaﬂanmwbroﬁo@oppmmﬁmayllﬂmzoate as

residue is taken uP in a mxture of diethyl ether and
pé&playrless grystalseES! A8 resul tant precipitate is

filtered off with suction, washed w th petrol eum

et her and dried in vacuo:

{ 37(%- ( 20dimEdiy h awisBRRIARPYIS0BGylaluminium hydride in THF are
pyr| m di n-2-yl ] phenyl } met hanol as col ourless crystals;
magdedsiropeisemgith stwigg taa seution.depf vader mivegenoef 12.6'g

S5l el IB R SR B e

t atirs2H0 mitdf IHRAerQRe nikthife Hia8TBleh sﬁfrred at room tempera-
{3-[5-(3-di met hyl am nopr opoxy) pyri m di n- 2-
ture for 1 hour, 10 ml of a saturated aqueous sodium sulfate solution are

2

(=]

added dropwise. The resultant precipitate is filtered off with suction and
25 washed with dichloromethane. The filtrate is dried over sodium sulfate and
evaporated. The residue is taken up in a mixture of diethyl ether and petro-
leum ether. The resuitant precipitate is filtered off with suction, washed
with petroleum ether and dried in vacuo: {3-[{5-(3-dimethylaminopropoxy)-
30 pyrimidin-2-yllphenyl}methanol as cotourless crystals; m.p. 95-97°C; ESI
288.

37.10 3.16 g (18.0 mmol} of 3-(6-0x0-1,6-dihydropyridazin-3-yl)benzo-
- nitrile and 6.36 g (24.0 mmol) of triphenylphosphine are added to a solu-
tion of 5.06 g (17.6 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-

yllphenyl}methanol in 100 ml of THF. The resultant suspension is
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yl ] phenyl } net hanol in 100 ml of THF. The resultant
suspensi on is WO 20091006959 PCT/ EP2008/ 093473 - 147
cooled in an ice bath, and 4.96 m (24.0 mmol) of

di i sopropyl azodi- carboxylate are slowy added

WP SHRI08E5 After the mixture has been stirredPGH/EPHEHPO34TI
tenperature for 1 hour, teri4pptyl nethyl ether and 1
N aqueous hydrochloric acid is added. The aqueous
phase is separated 5 off and washed three tinmes with
tert-butyl nmethyl ether. The aqueous phase is
adjootcn aroice tathodnd 4. fosmh&tzomwmodlolrdnhpnmxl aIBodi-

soI [ and extracte W ce i chl.oro )
et 1S sEY AE0B i Wi A6 e igH & Bewbagh
e (PYate ] 4 Qa
**"P‘%Ea%ﬁﬁm oAl For L nAIR RN P B! *?fﬁ‘fé“ﬂ%”
( Jqlieous hydrochioric acid is added. The agqueous phase is separated
di n-2-y nzyl } - 6- oxo- 1, 6- di

h be )
A 4] PiagRo0 Abres (s wiib R Y S S EVE NG T/ 8aUsous

F%&@E ng}é P?dqﬁgﬁ 3 &81\14 é@éggﬂ H%M%%EW g?ﬁmfg

6nd &l&t;éd twide with dighloddhetvan2l Thb,orgamcfi:-r&sblzs dﬂbhj
5.44 (s,
7.0p8r (spdlumHZc,ulﬁatg qqp(e\@qq)'ateql §Qe(rg§|dulg_|) chroma@g:gphgdzon

L5t o B ity fnigtometftlimelBing Sy 4R
2 hheth?&nﬂ'h@pffcﬂdxgo)fzﬁgm@mrm?qm@isz,&@,ogbuaﬁ Ritsydropyridazin-

anal ogousl ound_Nane_and/ or
);Qqnzgnggjp aq\@plowﬂm:ﬁ crysta}glgop 8°C; ESI 467;

| 2-
ifw?* (e SR IBT2N BRIRNE, 3 P OB A 215 65,
3% ng, 37t(ftlj Eyopgazas af £1 tNJQ é"}i i4ﬁ162HY 5Q80, '¥)2706 (d,
91006 9 59 PCr/ EP2 00 81
J—10Hz 1H), 7.48 (m, 2H), 772(t J ?BHz 1H), 7.82 (dt, J; =
7.5Hz, J; = 1.2 Hz, 1H), 8.17 (d, J = 10 Hz, 1H), 8.23 (m, 2H), 8.37 (1,

J = 1.6 Hz, 1H), 8.39 (bs, 1H), 8.63 (s, 2H).

The following compounds are obtained analogously

IIA114N' "A24N'
Compound Name and/or structure ESI
No. [M+H)
"A190" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-

benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one, trifluoroacetate

446
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-148 "Al191"
243-[ 5- (3-di net hyl am nopr opoxy) pyri m di n-2-yl ] -

benzyl }-6-(3-flu orophenyl)-2H pyri dazi n- 3- one,
460

chlo

ride 5 "A192"

hydr o-

W) 2089/P069593_ di et hy| ani nopr opoxy) pyri ni di n- 2- IG/EP2008/003473

benzyl } -

c

hl ori de

6-t hi azol

-2-yl - 2H pytr48iazi n- 3- one, hydro-

" A193"

2-{3-[5- (3 di met hyl am nopr opoxy) pyri m di n-2-yl ] -

O CD""U[\JO'IUI\)U'IUI\)T'O OO NTNMNTTDMRLT
T

449

trifluoroacetate

enzyl }- 6-phenyl - 2H pyridazin-3-one,  hydrochloride 442
P "AA B9 2-{3-[5-(3- dimethylamlnoprOpoxy)pynmldm 2-yl)-
(1-{3-] am nopr.o -
enzyl } - 6} Béﬂzﬁ g‘?é )aﬁgipﬁ'§¥§'|”5n%8ﬁﬁoﬁ¥‘¥ﬁ°% I|e, 460
67 r hydrochloride A195Ehloride
r{3-[5-(B-di net hyl am nopropoxy)pyrimdin-2-yl] 15
erf2/I9R" 61 p- RBy[b-(2HimethyderninvpBemmey ) g tnidinA2 486
F{3-[5-(B- dlmat ni nop rim |n2
enzyl }- 6F ( 2REDAM @“330‘91{ )’Pgéﬂﬁ]) Pab?z B%@J 432 449
rifluoropcetate 20 "Al97" . yiari
(3,4-difl uorophenyli 2-{3- r|]8 ?% di net hyl am no-
I OBcBBY pyr i Bl{d*[B{ZdrrhbmramldOp%t@wpﬁamum-s “fjpe, 478
ydrochl of i de 442
F{3-15-(B- Qﬁw}r@rpaﬁﬂﬂo%ﬂWﬂﬁ?;lﬁy}PﬁethﬁrQCWdeQ5
“”‘@‘1 "" W&]pggﬂsgﬁ c@rg HM ih‘é'p%‘éﬁy?ﬁw ey Vi
{3 [5 (j3- pb 2 828198 )rmwnns \Berzoditrile
enzyl } - 6+ rlfgl} t hyl - r2hg4ﬂj(g(s(ad| azol J? -y )pr:enyl 1- 467
P4 2H pyrl da2| n- 3 one Mﬂd@lhrlﬁel de 30 A200
(2 T
oI PET ST py A c&m%{iaﬁj éa%wéoxﬁm'dm%ﬁl -
ri fluoroacetateyp B
(3- bronpphenyl ) e@i%?% %t?§| rlda ’Qn? r?ggropoxv) 35
yr'ﬁpﬂai' n- 2- t;n{wsm35du}1e€ﬂ~;ﬂeﬂp|inloﬁaczpcrx=y;Bp3tm\e1d|r52yl]
r r
HHHHore Ceb%nzyl}-ﬁ (2H-pyrazol-3-yl)-2H-pyridazin-3-one, 432
trifluoroacetate
"A197" 6-(3,4-difluorophenyi)-2-{3-[5-(3-dimethylamino-
propoxy)pynmidin-2-yljbenzyl}-2H-pyridazin-3-one, 478
hydrochloride
"A198" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
benzyl}-6-(4-methanesulfonylphenyl)-2H-pyridazin-3- 520
one, hydrochloride
"A199" 2-{3-(5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
benzyl}-6-(4-(5-methyl-1,2 4-oxadiazol-3-yl)phenyl)- 524
2H-pyridazin-3-one, hydrochloride
"A200" 2-{3-[5-(3-dimethylaminopropoxy)}pyrimidin-2-yl]-
benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one, 443
trifluoroacetate
“A201" | 6-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, 521
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WD 20091006959 PCT/ EP20081003473 -149 "A202"
2-{3-15-(3-di net hyl am nopr opoxy) pyri m di n-2-yl] -
benzyl }-6-(3,4, 5-trifluorophenyl)-2H pyridazi n-3-one
496 " A203"

Wi 2099/8069F et hoxyphenyl ) - 2- { 3- 15- ( 3- di met hy| anf GGEB2008/003473
propoxy) pyri m di n-2-yl ] benzy{4g 2H pyri dazi n- 3- one, 502
trifluoroacetate "A204"

243- [ 5- (3-di net hyl am nopropoxy) pyri m di n-2-yl]
benzyl }-6-(3-f1 uoro-4-nmet hoxyphenyl)-2H pyri dazin- 3-

DO'A2D2E, | hy @¢{GdBHBrdinhettdarhARpBopoxy)pyrimidin-2-ylj-

aﬁi'yf 7~ 6] (AeTRARe R o S tacons o7y

é\ "03 §| %E%Hﬁ%tr'ﬁoﬁ%%q r)@f(y'){s )L? i ﬁt-hﬁ’!ayrFT%S
=nzyl -6} ( @réﬂoﬁprmmd&t %yzgdl]bbﬁzw} -2H2byribaird3oine; 3 502
10 one, | hydrochl ori de

(3-chl orophenyl) 2-{3- [tﬁﬂt(osoaﬁﬂéf%yl ami nopr opoxy)

= O (33016[\)30'[\)-!>

A M TR I T AT S

43 beanbhzﬁI-BV(BLfﬂJd?o& -dHetRdkyBYhE hPAF2HIpyride¥n-3A209 g
-{3-[5-( hyl am nopropoxy)pyrlmdln 2-yl]-
=nzyi }-6 (1 met hyl - 1 I—IDDWMDCMIOW? 2H- pyrl dazi n-|3-

oane A1 Q0N chl ~Ar FiEAY 2

'§2z0'§gd ?F{Qr[g‘ﬁﬁﬁgmetﬁﬂamlnopropoxy)pyrlmlo“ gt SYOARN t
494
ﬁ'ﬁ’/?ex¥318y NS TIROO e Y by fidasif-soges 1 2

H), 2,16/ (s, 6H), 38 (hydrockioridetz, 2H), 4.21 (t|J

5 L=z R/I/I(c Z 14 (d 1—1nin_l—1

“A2)9'6 m‘é{érh? 3ﬁ'@sﬂwmmypr@@<ﬁpmﬂw2ﬂ“2 Hf,

e e L

y 8. 37 b ’ 1 H) ’ 8. 66né§hycﬂb&h|0rlde

HI—\II I\JI'O WHOTN D

;i

"A207" | 6-(3-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-

476
pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one

"A208" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
443
benzyl}-6-pyridin-3-yl-2H-pyridazin-3-one

"AZ209" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyi}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 446

one

"A210" | 6-(3-chioro-5-flucrophenyl)-2-{3-[5-(3-dimethylamino-

- - 494
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"H-NMR (dg-DMSO): 8 [ppm] = 1.89 (quintet, J = 6.7 Hz, 2H), 2.16 (s, 6H),
2.38 (t, J =7 Hz, 2H), 4.21 (t, J = 6.5 Hz, 2H), 5.44 (s, 2H), 7.14 (d, J = 10
Hz, 1H), 7.48 (m, 2H), 7.54 (dt, J; = 8.5 Hz, J, = 2 Hz, 1H), 7.77 (dt, J; = 10
Hz, J; = 1.7 Hz, 1H), 7.85(t, J = 1.6 Hz, 1H), 8.15 (d, J = 10 Hz, 1H), 8.23
{m, 1H), 8.37 (bs, 1H), B.62 (s, 2H)

"A211" 2-{3-{5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-(4-fluoro-3-methoxyphenyl)-2H-pyridazin-3- | 490

one, hydrochloride
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IIA211 n
2-{3-[5-(3-di net hyl am nopr opoxy) pyri mdi n-2-yl] -
benzyl } - 6- (4-f | uor o- 3- net hoxyphenyl ) - 2H pyri dazi n- 3-

490 35 one,
VW THR0063681003473

hydr ochl ori de WO 20091006959
-150 "A212"

PCT/EP2008/003473

6- (4-chl or ophenyl ) - 2- (3-[ 5-( 5@lL et hyl am nopr opoxy) -

pyrim di n-2-yl]benzyl }-2H pyri dazi n- 3-

one, 476

trifluoroacetate 5 "A213"
2-{3-[5-(3-di net hyl ami nopropoxy)pyrimdin-2-yl]-

bé
T
yl
bé
T

2NAR 126
i fluoro
am nopr
2nzyl }-6
i fluoro

(64(4f—tmlorom’rwww&{$f5-@ﬁdmaiahybanﬁnom@poaﬁp
;gg;;géymﬁ%;%?ﬂﬁ%w%l} 2H- pyorlldaz}nhB one,

thlophen 2-yl - 3-one, 448 10
ot abo " AsqLn AFnByodahe-

476

N
yl

ac

N
i

[ 213"
] benzyl ]
et am de
N O NON
et hoxyp

B- [ 2 3ngibrteth@aiiivegy idim-@-yi}-2-
ES 6{%[5% m 3él'ro r.rgggwbgmy) heﬂ}l]

trbem%k@-&eékuaf@fmvi}%wnd@zlﬁ goe] -~
| 0ON2vll~ 3,4-d
enyl)- 2 (3.5 (‘5"@%3?%??1@1‘

| 460

o]
T
i d

al

azol

OROXpa) P
i fluoro
- 5_y
m nopr op

m no-
i

208 G- e EnnodTEbBYbidin 3-Ape.

acet benz 3-th
- 2- ( BenBH¥-B-thiopbenyd-yl-2H-pyridazin-3-one,

DXY) pyri m di n- ZtYthu?r%%cgga}é 2H pyri dazi n- 3-

502

448

"A215"

N-{4-(14{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
ylbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)phenyl]-
acetamide, trifluoroacetate

H

\n/N

O

@*7

499

"A216"

6-(3,4-dimethoxyphenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,

trifluoroacetate

502

"A217"

6-benzo-2,1,3-thiadiazol-5-yl-2-{3-[5-(3-dimethyl-
aminopropoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-

one
p )
,NMMQ\WN\
S‘N/ N\;L o T -

500

"A218"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-furan-3-yl-2H-pyridazin-3-one, trifluoro-

acetatle

432
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one 500 30 INSI "N O-~~N "A218"

2-{3-[5-(3-di net hyl am nopr opoxy) pyrimdin-2-yl] 35

benzyl } - 6-f uran- 3-yl - 2H pyri dazi n- 3-one, trifl uoro-

432 acetate WO 2009/ 006959 PCT/ E P20081003473 -151
WONRII006289 3- ( 5- (3-di met h PCT/EP2008/003473
yl am nopr opoxy) pyri ni di n- 2-y{

benzyl } - 6- (5- net hyl - 1, 2, 4- oxadi azol - 3-yl)-2H 448

pyri dazi n-3-one, hydrochloride 5 "A220"
4-(1-{3-[5-(1-nethyl pi peridin-4-yloxy)pyrimdin-2-yl]-

9A219" 2-{3-[5-(3-dimethylaminopropo rimidin-2-yl}-
enzyl ) - 6F oxo- {1 [6 (dl hydr oy ri d§Z| %?)pﬁ benzonyl trille
A221', benzyl}-6-(5-me hy! 1,2, 4-oxad|azo 3-yl)-2H- 448
+(1-13-(b-(1-methy g z#rldeHZ yl]-
nzyl) - 6} oxo- 1, 6- aé‘ﬁ&g%% H%a?ﬂ%’%?‘ %gsenzonl trille,

[ n _
R 5 L TG TR R P 2

479
=nzy| } 6t ohenayl}es-ahxbyfdﬁwwdrdamdam wgl)zbenzonntmlm lle

T G W W N LW YV e oW S SV e

Y e Rl St varonpitaziR s yibdnpifnic
peri di n-4-yl oxy) pyri m dhydraehlolidenzyi } - 2H pyri daz

trifluoroacetate “A225" npt hy|

=-I>I\J-I>UOO-I>UOO e

479

>
[

3- +
L ("A2R2Y [ B ({38 (e haliméAlsthexylppimidind-nl- 2

Y1 1Denzy ! he GaferokoSr SaMIRSRVIAAT S BerEbg; |\

ZT NUUOIo
o
N

A2 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yi]-

455
benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one

"A224" 6-(4-methanesulfonyiphenyl)-2-{3-(5-(1-methyl-
piperidin-4-yloxy}pyrimidin-2-yl]benzyl}-2H-pyridazin- 532

3-one, trifluoroacetate

“A225" | methyl 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-
2-ylbenzyl}-6-oxo0-1,6-dihydropyridazin-3-ylthio-

phene-2-carboxylate, triflucroacetate

518

"A226" 2-{3-[5-(1-methylpiperidin-4-yloxy}pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 458

one

H-NMR (dg-DMSO): & [ppm] = 1.70 (m, 2H), 2.00 (m, 2H), 2.22 (s, 3H),
2.24 (m, 2H), 2.66 (m, 2H), 3.88 (s, 3H), 4.62 (m, 1H), 5.34 (s, 2H), 7.06 (d,
U =9.5Hz, 1H), 7.44 (dt, J; = 7.3 Hz, J, = 1.5 Hz, 1H), 7.48 (t, J = 7.5 Hz,
1H), 7.81 (d, J = 9.5 Hz, 1H), 7.90 (s, 1H), 8.22 (m, 2H), 8.25 (s, 1H), 8.28
(bs, 1H), 8.65 (s, 2H)
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C. VN "A226"

2-{3-[5-(1-methy| pi peridi n-4-yl oxy)pyrimdin-2-yl] 30
benzyl } - 6- (1- net hyl - 1H pyrazol - 4-yl) - 2H-pyridazin 3-

458 one H NWR (d6-DVSO): 6 [ppml = 1.70 (m Hz_

WO YHIPIOSVH) , 2.22 (s, 3H), 24 (m 2H), 2.66 RGI/EDIPE003473
3.88 (s, 3H), 4.62 (m 1 H).,18234 (s, 2H), 7.06 (d,

li =9.5Hz, 1 H, 7.44 (dt, J, = 7,3 Hz, J2 = 1.5 Hz,

1 H, 7.48 (t, J =7.5H, 35 1H), 7.81 (d, J =9,5

bnzyl } - 6} pi per azINn- L*b«l'-
(i f1uoropcet ate H15 N N 450 N On)N-O/ \'N |20
[ preparption proceedd¥NVi & BotyPpr ec?t@\c’onbound
nd subseguent renoval Rf the Bac group] 25

N

H pyri dazi n- 3- one

Hz, 1H). 7.90 (s. 1H), 8.22 (m 2H), 8.25 (s, 1 H)

8| 282478, | 1HR{34548- c{nm,etmﬁamvmmqm(mﬁﬁﬁ@hn -2-yl]-

PCT/ EP200P100347

21 {3-15- (B @.emﬁ?r(é ﬁﬁlﬁx%opy@.- Yregpdiagolpoyh-
benzyl } - 6} (5- oxo r 2 | - 3-yl

2H pzr%dam(n 3 on?%ﬁpg?ﬁo?gége%rgugr%&ﬁ?é 450y N N |nN
HNO N O\ “M\228"

2 {3-[5-(3 di yI'n m nopropoxy) pyrimdin-2-yl]- 450
b

t

V

a

“A228" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-piperazin-1-yl-2H-pyridazin-3-one,

trifluoroacetate

gO/ﬁ

[preparation proceeds via Boc-protected compound

0\/\/N 450

and subsequent removal of the Boc group]

Example 38

The preparation of the compounds
6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-ylethoxy) pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one (“A229"),
2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one ("A230") and
2-[3-(5-hydroxypyrimidin-2-yl)benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one ("A231")

is carried out analogously to the following scheme
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C Exanpl e 38 The preparation of the conpounds

6- ( 1- net hyl -

H pyrazol - 4-yl)-2-{3-[5-(2-norphol i n-4-yl et hoxy) pyri m
di n-2- 30 yl | benzyl)-2H pyridazi n-3-one ("A229"),

W2 J0B9/4®949r omopyri mi di n-2-yl ) benzyl ] - 6- (1- met RA1/AP2608/003473
H pyrazol -4-yl)-2H pyridazi -one ("A230") and
2-[3-(5-hyd roxypyrimdin-2-yl)benzyl]-6-(1-nmethyl- 1
H pyrazol -4-yl)-2 H 35 pyridazin-3-one ("A231") is
carried out analogously to the follow ng schene WO
20091006959 PCl'/E P2008/ 003473 -153 O Cl N Csl C3
N. NH N N NN -NN N, Br DM N N5 "A230" sr 0 8-80 0

2(PPh~ N N-0 10 . O
31 ler yN
R
P
Br

\ $%%0s THE N N
.6 mol) of N

N =NENT I—H
) Brl M 4 g (

5- br ono- 2- (3 chl oromat hyI phenyl ) pyrim dine "4¥@"14.2 ¢

(43.6 mol) of caesium carbonate are added to a

sus ensi 25 of 7.68 ¢ (43 6 mmol) of
i’rr%lg prraz?ljfiﬁmrfl dazi n- 3- one

PdCI(PPh,),
KOAc DMF 0

sodium perborate = f/@\/
> LN N
~N ] N T “A231"
THF = N
QH

PPh

waler

S 7(\3@\(
O " L]
PPhyDIAD \l NN hazs

THF

381 12.4 g (43.6 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine
and 14.2 g (43.6 mmol) of caesiumn carbonate are added to a suspension
of 7.68 g (43.6 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
in 90 ml of DMF, and the mixture is stirred at room temperature for 24
hours. The reaction mixture is added to 400 m! of water. The resultant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo;
2-[3-(5-bromopyrimidin-2-ylibenzyl]-6-( 1-methyl-1H-pyrazol-4-y!)-2H-pyri-
dazin-3-one as yellow-brown crystals; m.p. 184°C; ESI 423, 425.

38.2 10.9 g (42.9 g) of bis(pinacolato)diboron and 9.72 g (99.0 mmol) of
potassium acetate are added to a suspension of 14.0 g (33.0 mmol) of
2-[3-(5-bromopyrimidin-2-yl)benzyt]-8-( 1-methyl-1H-pyrazol-4-yl}-2H-
pyridazin-3-one in 65 ml of DMF, and the mixture is heated to 70°C under
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C in 90 m of DW, and the m xture is stirred at room
tenperature for 24 hours. The reaction mxture is
added to 400 ml of water. The resultant pre- cipitate

is filtered off with suction, washed with water_ an
“H??"@?f“qﬁﬁs%acuo; 30 PCTIEPz 08/003473

2-[3-(5-bronopyri mdin-2-yl-)tEnzyl | - 6- (1-nethyl -1
H pyrazol- 4-yl)-2H pyri- dazin-3-one as yel |l ow br own
crystals; mp. 184C, ESt 423, 425. 38.2 10.9 g (42.9

g) . of bis(pinacol at o) di boron and 9. 72 rg‘ (99.0 mmol ) of
p Biteagsin Aiee dheymixiure has begnisyred Al dhs femparaitre fprgl &y

o adeSTRER 6 (708 rameD 21 rinhegy PhesphingRafaciym()
HeRrideQiredrddely; aht tiy Féstaidnmmiktrads isfirré8 atf70o€ Jader nitro-
and the mxture is heated to 70C under WO 2009/ 006959

PgENEPR 18 80008 4@ reactan mixtuag smliowecbio eond teirqemrtem-
ggérzﬁ.g%? d?e}é!grr ﬁﬁaldjactrgctfrghsetﬁgn gFeag crigd.ft% r%r?tturg]ig Hﬁgrséd
bitsoligh FR@&Y%LFI’H%H@HHE%%HI@SH&%H Is| depathledr dffleTHY Srganic

added; and the reaction™mxture is stirred at 70C ™
upbase is dried vgesodiom susfate and evaporatedcandtheniesiduecis re-

e R B R AR SR ek AT
g 'ffgtpérastHyi-¢,@jbMabo@aanwﬂmqrmairﬁzglngégz}lpz BISRA TR A3-

. The“organic phase is ed ove odi'um sulfate
apdeasagrey aingslalsamdp t 2@4°Cesi due is re- crystallised

Lf@gﬂ@Eﬁ{dﬁﬁﬁ@&bg&{é&@ﬁ?t@ﬂﬁ]igl—i)@:s.m (5, 3H), 5.35 (5, 2H),
LA bR R A Ry A e R MR £
TEON20d6, TNEQ 35 G Y18 15T08:4165.9.0219. 219, 67 (5

3H), 5.35 (s, 2H), C_ 7. = 9,6 H, 1 H, 7.52
(m 2H), 7.80 (d, J = 9.6 Hz, 1 H), 7.89 (s, 15 1H),

8: S . 3 . :
58P $58.5908 (5 Hinfolor sty gRodife ald dddel fiypordions with
afteecbdlingporat suwpensidnof 134 gc@8l4 nimdlp ohbgaspetrsd-dHl-pfra-
13.4 9. (28.4 mmIEg' of 6-(1-nmethyl-1 Hpyra- 20 = .
LAY\ AUhl5-6h 15 5 detarsethyi-did drlowaporalag-2ybpysiaisin-3-vIk-
bk Ay ;
B P MO Beli-Sio s R THF AP E o iy

S triixtuRsisodtirfeRPan lodwP Rirapariaturedbr 2 HaRkd SThel RactiA ehikie is

mxture is filtered through kiesel guhr with suction.
Thkered thicugh kieselgubewith stietion.The/lrate iscaasentrated in

f\IUSCl% {ogéﬁl&ﬂt H/acH t%geor%ﬁqlgal%%jluurﬁé %‘%dtalc%ijin‘stgcli_| S fEI &H 'oF i1 nl.gsinzg 2N
hydrochloric acid. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 2-[3-(5-hydroxypyrimidin-2-yl)-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one as pale-beige
crystals; m.p. 239°C; ESI 361.

38.4 394 mg (1.50 mmol) of triphenyiphosphine and 242 pl

(2.00 mmol) of 4-(2-hydroxyethyl)morpholine are added successively to
a suspension of 360 mg (1.00 mmol) of 2-[3-(5-hydroxypyrimidin-2-yl)-
benzyl]-6-(1-methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one in 2 ml of THF.
294 p1 (1.50 mmol) of diisopropy! azodicarboxylate are then slowly

added dropwise with ice cooling. The resultant solution is stirred at room
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25 hydrochloric acid. The resultant precipitate is
off with suction, |. washed with water and

filtered
drled in

Wé) Pélg%'

successively to

vacuo: 2-[3-(5- hydroxypyrl mdin-2-yl)-

6(1 met hyl - | H pyrazol - 4-yl) - 2H-pyr|d

¥- bei ge crystals; mp. 239C, ESI 367 T?dng%wﬂ?’”‘”
394 ny (1 50 mmol ) of tri phd®plphosphi ne and 242 pl
(2.00 mmol ) of 4-(2-hydroxyethyl)norpholine are added

2-[3-(5-hydroxypyrimdin-2-yl)- 35

btgiapeatge(for

a suspension of 360 ng (1.00 nmol) of
thoprs.| Hreptaagkion ruxiure ipeyvanarated inaslgn

2hfrfe Sl fde e fésoen e togBRan it st TAPAEP her,

| gemeahé NfittdrBd dfewith lsabliors WalHeawit!s Z?rbbéﬁél and ferbm

\ 1" O 20091006959 PCTI FP20081003473 - 15

erature

f butyl setioylesherrand deed in vacug: ﬁrur@eirsylé\rhpbrraapéd -Whh2-{3-
zf%t%mh&' PPV 22 2Ry i dazin g-one

"Lc\tzgge)da%élomlé@s é%tdt@r}n p\asied: @it h72; propanol and
tgrt butyl meth ether and dried in vacuo:

6- P(INMBt(IdeMSQ)DMWmI =2.48 (m24H3-2.73 (t, J = 5.5 Hz, 2H),

el et cRE At R ) }?nﬁ’é‘ﬁ

7 ATAANE £ 9% WB@- 1% Hagrmn 4748 4= -
3Fl)5 Ha, 86), (71;80 od = 5 955 Hz 121&1)7 89 (331}@)5 8.2Hjs, m)og z(aj(dl

4o 7212, 5r 828 05, e o) s <o s

1§4=<?9 55%
2.73 (

&&—ﬁ%

= 7 5 Ft

7.89 (s, 1 H, 821 (s, 1 H, 8.22 (dt,
J2 = 1.5 Hz, 1H), 8.28 (bs, 1H), 8.64 (s,

J,

2Hhe plﬁ)llIdfnesmfbnaleeam:isme‘ pincephatendre bbtanmmstnbat @298 by
from"A229" by salt formation. The foll ow ng
A8 e obt ai ned anal ogously 20 Conpound Nane

i

and/ or st

ructure ESi  No. (MtH). ("A232")

6- (1- net hyl -

HT bg foloing cpmpolinds-drb-cb2ained phaldgousdlyy |
et hoxy) pyri m di n-2-yl ] benzyl } - 2H pyri dazi n- 3-one, 474

Compound Name and/or structure ESI
No. [M+H]
("A232") | 6-(1-methyl-1H-pyrazol-4-yl}-2-{3-[5-(2-morpholin-4-yi-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, 474
hydrochloride (from "A229")
("A233") | 2-{3-[5-(1-methylpiperidin-4-yimethoxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yi)-2H-pyridazin-3- 472
one, hydrochloride (from "A237")
("A234") | 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 472
one, trifluoroacetate (from "A237")
"A235" 8-(3-fluorophenyl)-2-{3-{5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one 468
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25 hydrochl oride (from "A229")

~

("A233")

2-{3-[5-(1- et hyl pi peridi n-4-yl net hoxy) pyri m di n-2-yl ]

g ZopoBiBss

benzyl}

in-2-yl]-

benzyl } - 6- (1- met hyl - | H pyrazol -
472

6-

one,
(3-fl uor

6- (1- et hyl -i H-pyrazol
met hyl pi peri di n- 4-yl met hoxy) pyri m

- 156 -
4- yI ) - 2H pyri dazi n- 3-
trifluoroacetate (from"A237) "A235"

aonh t hox\)

4-yl)-2H pyrl dazi n- 3-
hydrochl oride (from"A237") 30 (" Azﬁ‘%;fhnoosmmam

Py
2(

6
H
et

rARIP"
D09/ 0069
(1- et hy
pyrazol ;
hoxv) pvr

enyl)-2-f3.T65.(2 nprohglin-4-ylet
h- 6-(J et §Hynyrpegi-vidazion S 2omernizgin-431-
39 P&E AR Db nzy) 2P pyrid¥A8-3-0ne,

4 yI) 2- { 3dihgdftozhiarden@on “ A2 39"

imdin-2-vilbhenzvl-2H pyridazin-3-one 47

474

di
-

2.
ri
H_

H I
( ﬁ?ﬂ %

hA%Ch
ret hyl pi p

benzyl }-6

oPH{ad5(f fmﬁthymgvdm-%mrath@cy{)wr[ra-dqq 2yl
r I o) Fﬁ;kﬂ F?ﬁyeifrgzolﬂ di)—%l—?—p%&aszb-gne

472

din-4-y
pyrazol ;

" A239"

TN

‘razoi-4

=§'.\>

t[)r?y(ﬁ Hgiag-rg|ﬂﬁéhdln?er-ﬂaﬁy)p'y%ﬁiih-z-yl]benzyl}-

ox yB4ymethgli- hH vy a2diehyly-2H-pyridaame Bhore, 1
r4-yl) - 2H pyri dazi nf 3rmonee 458 formate 10

458

{3-[5-(

th\/l =1

B e U O
B- met hoxyppmaayawrzmnpqnnaanse bhenzyl } - (15';(]

—Ln\/rn7nl 4-vI)-2H nvridazin-3-one 433

-'.

7
L35

N AP40"
{3-[5-(
et hyl -

213-[5-(3-methoxypropoxy)pyrimidin-2-ylJoenzyi}-6-(1-

1 pyr oSBT SRS AB FfbEe 46 o)

" A242"

433

O

Eeraes
b5- (1-pr
D " A243"

(2 [E T

I3}
S e e W ] %32”

methyl-1H- -pyrazol-4- yl) 2H -pyridazin-3-one

oot hyvyl ni nar a— +t haovvul nvr i m

opy|

502419

ISR NI
——

i nl

pyrazol t

bg.,@y[.s,(zgﬁpgorr@pweinox@),sw.m.d.d2 R bereiE
F 4= Y1) 1B MG h 26134 9N @ H-pyridazin-3-one

502

IIA2 43"

2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-yl}-
benzyl)-6-(1-methyi-1H-pyrazol-4-yl)-2H-pyridazin-3-one

487

"A244"

2-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl}ethoxy]-
pyrimidin-2-yl}benzyh)-6-(1-methyl-1H-pyrazol-4-yl)-2H-

pyridazin-3-one

Dﬁ\/@Y\J\o/\,ﬁ

501

"A245"

6-(1-methyl- 1H-pyrazol-4-yl)-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,

trifluoroacetate

488
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IIA244II
2-(3-{5-] 2-(4- nmet hyl - 3- oxopi per azi n-1-yl ) et hoxy] -
pyrimd in-2-yl}benzyl)-6-(1-nethyl- 1

‘lﬁlgqgmﬂf\?SRu ~0%6 O -i NJ 30 "A245"

6- (1-net hyl -1 H pyrazol -

r azol

pr opoxy)

488 trifl

4-yl)-2H pyrldazm 3-one 25 O O 501

pyrim di n-2-yl]benzyl }-2H pyri dazi n- 3- one,
uoroacetate 35 WD 2009/ 006959 PCT/E

N, N N\
PCT/EP2008/003473
4-yl ) 487£3-[ 5- (3- nor phol i n- 4-vyl

P2008/ 003473 -157 "A246" 6-(1-methyl -

H|piA4®) | 46y(1ymethys] Fepyrazaed-yhe-{Trl5(3-morpholin-4-yl-
propoxy)p)nmdln -yl 1benzyl }-2H i daz| n- 3:,0ne

t1fi f1 uor oacetiPRO¥ p%rﬁ@n-%yl%engyl%ﬂrw <in-3-one,
2113 [5- (1- et hyl - 2- mor phakifiiorbapb@dioxy) pyr i mi di n-2-ly
I']}- 10 benzyl)-6-(1-nethyl - 1 H pyrazol -4-yl) -

H{pyri dazin-3- one, t tate O 488 -N NNNrCB433
15 NIl N/ON "A248"

2-{3-[5-(2-di net FRek iMisdi n- 2- yl }Bepzyl }-
6- (1-methyl - T"M pyrazol -4-yl)- 2H-|pyr da2|n -ong 432
"A305" 20|\ \N NMT N | ~O 445 NN

2-{3-[5-(1-azabicycl o[ 2. 2. 2] oct - 3-yl oxy) pyrl m di n- 2- yl
] 125 benzyl }-6-(1-nethyl-1

H| pSA240 | 2-{3-)5-QiFmeyyl- @amionp B lione-ylethoxy)pyrimidin-2-yl]-

benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one, trifluoroacetate

>~ N N
~N| = N | = /[\/ (\O
N= N, = 0 N\)
"A248" | 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yl]benzyl}-6-
432
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"ASOSUI
TC'L@* SWO
"A306" 2-{3-[5-(1-azabicyclo[2.2.2]oct-3-yloxy)pyrimidin-2-y}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
@
~ 470
N > N N\
~TTTLL@
N N N
N Z0
IIA30?" / O
x \N,N NS N~
—N, N'\j\ 514
N Z>0

trifluoroacetate




O470 N NN NNE NON 30 "A307" ONN\ I i MM 4 N
NNTf 514 O 35 trifluoroacetate WD 20091006959

PCT/ EP20081003473 -158- "A31 0" ON-\ NN N/ N/
OI~-N509 5 L1,10 trifluoroacetate "A312" O N
WP | O N trifluoroacetate "A314" 15"‘?‘@"&!’2!@3"003”3
N\ N/ O505 20 trifluariggetate 25 Exanple 39

"A310" =
NQ\ N \Q\/ \;L

trifluoroacetate

Na.
RN \N,NVQ/N\
:JJ\ 507

10
trifluoroacetate
"A314" N . 0O
.
N
Z 0
505
AN
20 ~N

trifluoroacetate

25 Example 39

Alternative preparation of "A229"

30

35
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WA POPIPEIBR, dr oxypyri mi di n-2-yl) -

C Alternative preparation of "A229" 30 35 WD

2009/ 006959 PCT/ EP2008/ 003473 -159- O+ -N N.N\ |
N C N OH5 GCs2CB DV ~ -N~NNNf O N_N10
"A229" A suspension of 360 ng (1.00 mmol) of

benzyl ]-6-(1-nmethyl -1 H pyrazmg 4-yl ) - 2H pyri dazi n- 3-on
e, 195 ng 15 (1.05 mmol) of

N-(2- chl oroet hyl ) nor phol i ni um chl oride and 521 ny
(1.60 mol ) of cae3| um carbonate in 2 mM of DW is

heated to stlrrlng and stirred at thls
t enperat ure or urs The reaction ap/xt
al ONC OB o ‘ 1N of water @r ‘Mzﬁged The
resub t preci p| at |s+filte(éel/

sucti on, vvashed vvlth erotand dried in vacuo:

6- (1- net hyl -
H pyrazol - 4- y|) 2-{3- [5&&;@0 PBRAEI N- 4-yl et hoxy) pyrim
di n-2- yl]benzyl } 2H pyri dazin{3-one as col ourl ess
crystals. The fol ighg _conpodinds are obtai ned
anal ogousl y 25 ou me and/ or structure ESI
No. [MH' .
2-{3-[5- ('Z-”{Tet hyl - 3 mor phol |In\lyl propl/\\ﬁpyrl m di n-2
30 yl] benzylf’-} -6-(1- net hyl -
H pyrazol - 4-yl) - 2b pyggndazi n- 3- one
A suspension of 360 mg (1.00 mmol) of 2-[3-(5-hydroxypyrimidin-2-yl)-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one, 195 mg
(1.05 mmol} of N-(2-chloroethylymorpholinium chloride and 521 mg
(1.60 mmol) of caesium carbonate in 2 ml of DMF is heated to 80°C with
stirring and stirred at this temperature for 6 hours. The reaction mixture
is allowed to cool, and 50 ml of water are added. The resultant precipi-
tate is filtered off with suction, washed with water and dried in vacuo:

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-

yllbenzyl}-2H-pyridazin-3-one as colourless crystals.

The following compounds are obtained analogously

PCT/EP2008/003473

Compound Name and/or structure ESI
No. ' [M+H]’

"A249" | 2-{3-[5-(2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-
yl]benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

0
“ 502
X > N N
—N N |
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502 ~N\NNNEN N- ON- 35 00 WO 2009/ 006959
PC F/ F, P2008/ 003473 _160 "A250" 6-(1-nethyl -

H pyrazol -

4-yl)-2-{3-[5-(2-pyrrolidin-1-yl 458

“%Agﬁifxaﬂﬁi” gm(g. gt ﬁoilwarfnygf 2H- pyridazin- 3- 00€epag0sig03473
n-2-yl)benzyl] 6-(1-net hyl --1169 389 5

pyrazol - 4-

yI) 2H pyri dazi n- 3-one "A252" 6- (1 net hyl -

H pyrazol - 4-yl)-2-{3-[5-(2-nmor phol i n-4-yl -
ox_g_e_t_h_o.x_)L nzyvll.?2 I—L NA\LEL rla-n A-3-one—N
[ NAZ505 156- (1@19thymﬁ R REON YA ADIS apialidn- Tt ot
6 ( 3- chl of oph 5 y)
Sha pyr i i di B SRYPTEA VbR R dedh el 0Rdy
" AZ2GEANN-N 0 NG-e M oxgByririefie2-pheNzyING-(1-@etiN1HN O N
~I O-~NC pr "A25639y Mb_ Yo S 389
pyrazol-4-yl)-2H-pyridazin-3-one
"A252" | 6-(1-methyl-1H-pyrazol-4-y1)-2-{3-[5-(2-morpholin-4-y|-2-
oxoethoxy)pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one
egel
488
> N N
AR OS
"A253" 6-(3-chlorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
504
pyrimidin-2-yl|benzyl}-2H-pyridazin-3-one
"A254"
"A255"
"A256"
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30 OG-\ nNI NONON-1 O-~O N 35 %O 2009/ 006959
PCT/ F, P2006/ 003473 -161- "A304" O N N4) | -N N 418
NNo( 250 Exanple 40 10 The preparation of the
conpound 3-(1-{3-[5-(1-nethyl piperidin-4-yl -

WRZRABLIIGr i m i di n- 2-yI ] benzyl } - 6- oxo- 1, 6- di hyq /EP2008/003473
ropyridazi n-3-yl )benzo- nitril6éd -("A257") is carried

out anal ogously to the foll owi ng scheme 15 PPh3DAD -0

~ONHO+ THEO ON-ON OHI -( O\ 20, }~~>
DI BAH_HONQ TTIN1 THE QO O = =N~ 0 25 N
"A304 | 0
= =~ _N N\
~N N Ni\j\ | 418
NT 2
0
Example 40

The preparation of the compound 3-(1-{3-[5-(1-methylpiperidin-4-yl-
methoxy)pyrimidin-2-yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzo-

nitrile ("A257"} is carried out analogously to the following scheme

HO PPhy/DIAD  _
N._.©O
/OYQY\Nj\*' hd THF 0 N
0 g
o N. = OH ‘]L N

P 0
s . .NH
N’
0
NQ > 'N\/Q\rN
e e S
PPhy/DIAD NZ0
THF N
"A257" ~
401 17.7 g (67.8 mmol) of tfiphenylphosphine are added to a suspen-

sion of 13.0 g (56.5 mmol) of methy! 3-(5-hydroxypyrimidin-2-yl)benzoate
and 13.4 g (62.1 mmol) of N-Boc-piperidinemethanol in 115 ml of THF,

and the mixture is cooled to 5°C. 13.3 mi (67.8 mmol) of diisopropyl azo-
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NH Ni ON NN NPPh~DIAD N THE 30 "A257" 40.1
17.7 g (67.8 mmol ) of triphenyl phosphine are added to
a suspen- sion of 13.0 g (56.5 mmol) of nethyl

~ (B )cypyri mdin-2-yl)benzoate 35 and 1 _
\{‘%50{%&%? Ecﬁqﬁ%éofosmows

) of N-Boc-piperidinenethanol in 11
THF, and the mixture is cooll@d-to 5C. 13.3 m (67.8
nmol ) of diisopropyl azo NO 2009/ 006959
PCT/ El ' 20081003473 -162 di carboxyl ate are added

RSBl b SIS i PiuFSe B A8 s

ATy ey 18 gf s R ORI ' ki ke

t rtipfesigtl ppbostemperaturd fa61 Goot. A 84ther@#? p (84.7 mmol) of

adeBRenIREos iR POR 1016 i (B4 TG Pldieapr b Aredivarboy-
tEtirB iy 86 ]

P B8] e Entip o d " HEREDA 8 i i af R Lo

wipeatiiretiory18 Bbbesrarhevaporateat ogrampbe dhe mes atasit Isbb’@ is fil-

? 3'35&2%5 ;yryrl]th\im%}crt]ioﬂl ﬁg!s.r?&? &?tthhcﬁgt%/ylngtthg?g?\ld c%?o%lelyo%rggbhed on

4§ &t 3 PLOGRYCARLATHABERAL RIS ot gy T Bub

pi peridrne-1-car- boxylate as lenon-yellow crystals;

M 43[2-{Bh@thGHicadidshyldie D pRrididind5-¢13oymsthy)]pipleridink- Mcar-
solution of diisobutylalumniumhydride in THF are
adirylale dgup@enmiedew ¢iysteligen to a suspension of 1.71

S hy. [BREPER Faa UL PHLY)

oxycar bonyl phenyl ) pyri m di n- 5-yl oxy-
met hyl ] pi peri di ne-1-carboxylate in 20 m of THF. The
reaction mxture is 20 stirred at roomtenperature

f 0.2 hadrml gdmmet) obe TaMslution efdiisegriyialaminipehydride in

711 pE 2l Ped vt APl Bt WL RERDR ol £ 71

hqB.g% MregpaPient-Jngl 42 {3-A&hbry RBHSIBREN)pyrimidin-5-yloxy-
methyl]piperidine-1-carboxylate in 20 ml of THF. The reaction mixture is
stirred at room temperature for 1 hour, and 1 ml of a saturated sodium
sulfate solution is added. The resultant precipitate is filtered off with suc-
tion and washed with THF and hot 2-propanol. The filtrate is evaporated
and recrystallised from tert-butyl methy! ether: {3-[5-(1-methylpiperidin-4-
ylmethoxy)pyrimidin-2-yllphenyl}methanol as beige crystals; m.p. 175°C;
ESI 314.

40.3 264 mg (1.30 mmol) of 3-(6-ox0-1,6-dihydropyridazin-3-yl)-
benzonitrile and 397 mg (1.5 mmol) of triphenylphosphine are added
successively to a solution of 313 mg (1.00 mmol) of {3-{5-(1-methyl-
piperidin-4-ylmethoxy)pyrimidin-2-yljphenyl}methanol in 2 ml of THF.
The reaction mixture is cooled in an ice bath, and 294 pi (1.5 mmol) of
diisopropyl azodicarboxylate are added dropwise with stirring. The reac-
tion mixture is stirred at room temperature for 18 hours and evaporated.
The residue is chromatographed on a silica gel column with dichioro-

methane/methanol. The product-containing fractions are combined and
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and recrystallised fromtert-butyl nmethyl ether:
{3-[5-(1-net hyl pi peridin-4-
yl met hoxy) pyri m di n- 2-yl ] phenyl } net hanol as bei ge

\\mq%§}%§sgsmp 175C, rr 25 ESI 314. 40.3 26%(5@5“}0{%&3473

(6-oxo- 1, 6-di hydropyri dazin-3-yl) -
benzonitrile and 397 ng (1.-5168wl) of
tri phenyl phosphi ne are added 30 successively to a
solution of 313 nyg (1.00 mmol) of (3-[5-(1-nethyl

di n-4-yl met h d 2- met h
" RVapaiates, SERG REUEAREIIRSEIAD P By AL o
I
G HheR Y ibdn VRS PLL IR PR Y biperidncs-
r qmetﬁaxwpqnm‘ﬂmwplfber&yﬁte bked @Huﬁ;ﬂmpﬁr@mm atyllbenzo-
for .18 hours and evaporate The residue is

c Ritdlesaserlapiess @Nsﬁl%lrmpczi?&e@ &8l 483 wi th dichl oro-

o EERRE) 8 WD s ok oS ey Do bag b aiDs il 2.

eszamg Geq,zmctni te-)r ep 08 Ye, Jssiw&stze? 8iq6Ns, 2H), 7.16
tert-butyl neth ther, fil- tered off with suction
LG i Gz MRS (rurzm (5795, §r= kg fitpe -

vt ST Ty Rrig e AL Ried 1, P08 Bk 2HE 8RS

127@ ESl 493; 5 1H-NI\/R (d6-DMBO): 6 [ppni = 1.33 (m
1.75 (m 3H), 1.89 (m 2H), 2.17 (s, 3H), 2.80
m2H) 4.05 (d, J = 6.1 Hz, 2H), 5.45 (s, 2H), 7.16

( ﬁipf%emléglf?% cibiale, -}a%raﬁﬁ(s |fqi§')s%:cp,ﬁ? (%md yydrq@IgE&t
Hhre 8bt%‘ﬂnéd"?ro%"%25ﬁ"%§ M forhhtiod- 64 (s, 10 2H). r

The hem sul fate, citrate, tartrate, sulfate, succinate
and hydrochloride | . are obtained from"A257" by

salt fqornation. 15 Exanple 41 The preparation of the
cgmﬁazzo 2-[ 3- (5- bronopyri di n- 2-yl ) benzy] - 6- ( 3,
5-di fl uorophenyl)-2 H pyridaz in-3- one ("A258") and
6- (3, 5-di fl uorophenyl)-2-{3-[5-(1-piperidin-4-yl-1

I—ﬁrpgrpaepdaraﬂueylo)fm cdmlpoﬁnds
azin
y ] g Sﬁomopyndm -2 yl)l:ZJtlenzyI] 6- (3 5(d|ﬂuorop%1enyl) 2H-pyridazin-3-

one ("A258") and
6-(3,5-difluorophenyl}-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyridin-2-
yl]benzyl}-2H-pyridazin-3-one ("A259"}

is carried out analogously to the following scheme
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is carried out analogously to the follow ng schene 25
30 35 WD 2009/ 006959 PCr(F, P2008/003173 - 164 / Oi

Br F PdCl2(PPho2 F I NNB O/ + | K3POL ] Fl F

Br DME NNO 5 F "A258" 0 8 NN LN & F NN S
WERGIYRO6P3) 2 K3PO4 DME N a | F O N N 15 Hé&f(%’x&??é“““”
NNF NOO "A2 59" INC, -164 20 41.1 A suspension of
695 nmg (1.64 mol) of 6-(3,5-difluorophenyl)-2-[3-

- 0 F
F s _N PdCIz(PPhl)z
N
K PO, =
F |
F N

“N 0
n 2 "
E A258
Q\ Q 0 -
o’B\E/\N_CN—Q \ o 7
N
Br
PACL(PPhy), K,PO, DME
N
7\

HCldioxane

———

41.1 A suspension of 635 mg (1.64 mmol} of 6-(3,5-difluorophenyl}-2-[3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl}-2H-pyridazin-3-one
(preparation see Example 11), 427 mg (1.80 mmol} of 2,5-dibromopyridine
and 695 mg (3.28 mmol) of tripotassium phosphate trihydrate in 10 ml of
1.2-dimethoxyethane is heated to 80°C under nitrogen. 92 mg (0.13 mmol)
of bis(triphenylphosphine}palladium{!l} chloride are then added, and the
reaction mixture is stirred at 80°C for 18 hours. The reaction mixture is
allowed to cool, and water is added. The resultant precipitate is filtered off
with suction, washed with water and dried: 2-[3-(5-bromopyridin-2-yl)-
benzyl)-6-(3,5-difluorophenyl)-2H-pyridazin-3-one as yellowish crystals;
ESI 453, 455.

41.2 A suspension of 333 mg (0.732 mmol) of 2-[3-(5-bromopyridin-2-
yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one, 304 mg (0.805 mmol)



(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) benzyl ] -2
H-pyrlda2|n 3-one (preparation see Exanple 11), 427

nmy (1.80 nmol) of 2,5-dibronopyridine 25 and 695 ny

3, |) of tripotassium phosphate trihydrate i
‘éﬁ”@?"o"fﬁ?‘% di met hoxyet hane is heated to 80C u'r’ﬁgf" Bodbosns
nitrogen. 92 ng (0.13 mol )- 165 -

bi s(triphenyl phosphi ne)pal | adi un(11) chloride are then
added, and the reaction mxture is stirred at 80C for

18 hours. The reaction mxture is allowed to coo

ami trbetyl i4s[4adarb &, O-tEte@melbiyl- 1 Snd dmx@@pmlara«(?eylo@'razol 1-yll-

Irdéeeg{‘ﬁ'g éa(%%%{%%ﬁéj 3:1%@(*’?@Wﬁ%ﬂéﬂn&%%mﬁﬁ‘ﬂhos

Phaye ln‘l'ﬁfd(ﬁeﬁncﬁ il 901 deﬁﬂfé{hd: e istegatad 3o s0eCamder
yeI | owm sh crystals; ESI 3, 455. 35 41.2 A

s@stp@gm ofh3 519 GRE6 .ﬁiy'npt) cigrg:(Me)'nyWOSphlne)paIladrum(ll) chlo-

S di
BB RS BRBELs s mastin i urs b piredas PRIG g hours.
30{2157%3(:?%??&&?@:@ al Mf»?zé’c?ﬂa%&%ﬁﬁ@ witdr iEA4ae817884€sultant
sptreclpaartetla;ﬂtemd%oftmnhomwﬁionar@masbeq pithavager. The qesidue is

er.g@l egﬂn ox Iat Mé]%pg(q(_#_éqmﬁuorophenyl)

10 (0 %‘%}Wmﬁ%bﬁnﬂﬁﬁbﬁﬂ}ﬁﬁdﬁgg WYPAzor- Y1 fpi St Riine- 1-

blcsfboxyMer@ﬁng’epxp;atale) p&l Badi un(11) chlo- ride are
t hen added, and the reaction mxture is stirred at 80C

for 2 hours. The reaction mxture is allowed to cool,

ang yat gr o; ot %@lﬂﬁ@:l in8®xaRS ‘é'ré %HHﬁd ga agiy ”*’%3@ %55% mol) of

filtere suction and
15  r daitduylids[4-(6e(S [388(t3a5-lfd:|fh,ﬂxd0;bmml)lz?migmyndaant1—plut yl
4- uor ophenyl ).
f%%a.sf@wféw{‘hpaéi pra-Yhhyragph o iBihers el catrouviate: The r a
| I
s gt BRRAGRAE NG fnerod i, SR HoRclfind Mibi 8 206
t ¢odiim hgd(dildiﬁﬁolmmh BndfdicHIbrdneethabet Yhe organic phase is

4- 3-(3-.(3,5-difl uorophenyl) - 6oo6H-[|3_Kr|d azi n-
S%Paf% offt fped eyes gwlpaﬂ $Wf8393ﬂ")dpﬁ)49@96$teﬂ e residue is

0

D HRLOLONLA 1 L or RTINS BB ST A Finer
ofdirz4Ni- 1$-Ddyrtarrbh4d/l)pyndm qu]bém@'cr} -2y ahino3-one tasapsie-
The organi c phase is 20 separated off, dried over
soBllemncexatalat ESARdSevapor at ed. The residue is

) [ SALNPRE 89’61%@)[ 8[4(13%@&’[%????@ g@p(ﬁoo (m, 2H), 2.07 (bs,

ggmﬁsﬂgnhﬂmy alzmj (rd- IH), Y22 dinn 1B v5 WBgezaH} -2tb pyrd €
9.5 Hz, 1H), 735(rn 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.48 (1, J = 7.8 Hz,
1H), 7.67 (m, 2K), 7.93 (d, J = 8 Hz, 1H), 8.02 (m, 2H), 8.06 (d, J = 8
Hz, 1H), 8.15 (d, J = 9.5 Hz, 1H), 8.19 (bs, 1H}), 8.39 (s, 1H), 8.93 (bs,

30 1H}.

35
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yel l ow crystal s; ESI 525; 1H NVR (d6-DVMSO): 6 [ ppm
1.82 (m 2H), 2.00 (m 2H), 2.07 (bs, 25 1H), 2.61
(m 2H), 306(m 2H), 4.22 (m 1H), 5.45 (s, 2H),

J = 9.5 Hz, 1H), 735(m1H) 742 05i003.
“P%“"ﬁé‘“""’i 7. 48 (t, J = 7.8 H, . 7.67" ﬂF’Jz" /003473
7.93 (d, J:8Hz 1 H, 8012666m 2H) 806 (d, J
Hz, 1 H), 8.15(d, J =9.5 H, 1H), 819(bs 1H),
8.39 (s, 1 H, 893 (bs, 301 H. 35 W 20091006959
PCT/ E P200810034 73 -166- Exanple 42 The preparation
ofExampleddounds 5
3-(1-{3-[5-(3-di net hyl am nopropoxy) pyrim din-2-yl]benz
yI} 6- 0xo- 1, 6-di - hydropyridazi n-3-yl)benzam de

("TeEber a?a”tﬁ)rpéfthé%hpa@d“sarrl ed out anal ogousl y to
t he folelbovm ng scheme 10 NCa e~NIN o ~

HA0 -3 (56E3- dmsetbykammompommmnudmz%mﬂbmw @tqd Sdi-
hydrgpy%gzm gl y%g%zamlde (")/9\2&)") and of "A261"

is carried out analogously to the foilowing scheme

Z O
NC \N,N I\Nj\
o O/\\/\N/

O ~ \(1‘@\(
% N N
H,N D
2 N I\J\ ] A260u

N =~

Example 43

The preparation of the compounds
3-{1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-ox0-1,6-dihydropyridazin-3-yi}-
benzonitrile ("A262"),
3-{143-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile ("A263"),
3-(6-0x0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]benzyl}-1,6-dihydro-
pyridazin-3-yl)benzonitrile ("A264"),

tert-buty! 4-(2-{3-[3-(3-cyanophenyl)-8-oxo-6H-pyridazin-1-ytmethyl]-
phenyl}pyrimidin-5-yloxymethyl)piperidine- 1-carboxylate (“A265") and
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25 Exanpl e 43 The preparati on of the conpounds
3-{1-[3-(5-bronopyri mdin-2-yl)benzyl]-6-o0xo0-1, 6-di hyd
ropyridazin-3-yi}- 30 benzonitrile ("A262"), 3-(1
-[3-(5-hyd roxypyri md

wn0porgtepssenzyl | - 6- oxo- 1, 6-di hyd ropyri dazi n- F G/ £2008/003473

benzonitrile ("A263"), 3- (@-fgo-1-{3-[5-(piperid

i n-4-yl met hoxy) pyri m di n-2-yl ] benzyl }-1, 6-di hydr o-

pyri dazin-3-yi)benzonitrile ("A264"), 35 tent-butyl

4- (2-{3-[ 3-(3-cyanophenyl ) - 6- oxo- 6H pyri dazi n-1-yl neth
ylthe alternative synthesis of "A257"

phenyl } pyri m di n-5-yl oxynet hyl ) pi peri di ne-| - car boxyl at
e afe payEd) o@@mmm@ﬁﬁw@m hept31003473

-167- the alternative synthesis of "A257" are carried
out anal ogously to the following schene ONC i 5 NC

C|\NK2CG3/62 Br NWP O N-N 0 04 O8-BN ~
10 N, N "B (Ph2kCO’7 OAC DWP O ¢
e Mip WNN
N
0, 0 %
B-B = ° 7N
0 0 NC > N N N\\?
N ‘l —
PACI,(PPhy), N~ B0 Br
S

KOAc DMF

sodium perborate \/@\(
THF " "
water \/\L A263

O J( ”CUCf \/C‘lr \J\ A265"

PPhy/DIAD
THFJ}D Y
HCldioxane O\|L
0
NC .N\/Q\,N HCOOH
N | \j\ )
N o

4

43.1  6.00 g (21 mmal) of 5-bromo-2-{3-chloromethylphenyl)pyrimidine
and 2.76 g (341 mmol) of potassium carbonate are added to a suspension
of 4.15 g (20 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in
40 m! of 1-methyi-2-pyrrolidone, and the mixture is stirred at 80°C for 18



10

15

20

25

30

35

,,-CNd NCNNHON i "A265" 20 PPh~DIAD N O THE
/dioxane NC\ NO\ I NHCOOH 25 N\ : .- NHCGCO
HO"' "A257" NC I NN 30 43.16.00 g (21 mol) of

5- br - 2- (3-chl or onet hyl phenyl ) pyri m di ne 7 _
\‘&%Pfgﬁql’)f‘g?g) of potassium carbonate are added f\g-_drégpzoﬁs;&nu
suspension 35 of 4.15 g (20166l ) of

3- (6-0xo0-1, 6-di hydropyri dazi n-3-yl)benzonitrile in 40

m of 1-methyl-2-pyrrolidone, and the m xture is

d_at 80QC far. 18 NVO 2009/ 00695
p&b@i@%sff@@mgﬁ&m%@ Hpsto 5&% @Z&at%rn Thedegriantypre-
"L B A% b Sision, IRSnEal Al i gl i
dBL{GG[BI-(Iﬁ M&m&pyrmﬁdlh Zy[)Bel(lﬂﬂpﬁ-@lmpV&mfnﬂirop?ﬁddz)n -3-yl}-
yl]-6- ,6-d i hyd ropyridazin-3- %I
b@ﬁaéﬁmtrrle|(&2(52A26§b?'%0fw&{) éee EcrlyAdda B! ESI 444, A446.

43.2 11.8 g (47 mmol ) of bi s(pinacol ato)di boron and
11.9 g (122 mmml ) of potassiumacetate are added to a

saBy i on1® g 187 hrlolf 431bfé;( b&alaﬂi)d%o{'dn and 11 9 ﬁ (122 mmol)
n-

(3-(5-bronopyrim di benzyl ] - 6- oxo-

ydr op
i @hpPtasgium poelate amadde@ it @ s tsm o 150 gzﬁ\'hﬂ IﬁwiB |{1-

N e T R 4—%%8@&&%%53-%W@e“zo-

Mhiltikeds .85 mPSPDNIF , (ahd2ReABdured heatddadi 8070 imdécstragen.
are added, and the reaction C mixture is stirred at

g@ften Hieemixute bg%heemsttzredcajrtsls temeeratits fasrd Snininuwes

aranied sheenamel i aabie O Aot R ars athge ] e fition

t Miged .d%mai svm °C ghdet mﬁogéﬂwﬂ £ hBOAS TheSreaction mixture
is allowed to cool to room temperature, water and dichloromethane are
added, the mixture is filtered through kieselguhr, and the organic phase is
separated off. The organic phase is dried over sodium sulfate and evapo-
rated: 3-(6-ox0-1-{3-[5-(4.4,5,5-tetramethyl-1, 3,2-dioxaborolan-2-yl)pyrimi-
din-2-yl]benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile as grey solid, which

is employed in the subsequent reaction without further purification.

43.3  4.93 g (49.4 mmol) of sodium perborate are added in portions with
ice cooling to a suspension of 5.33 g (10.9 mmol) of 3-(6-ox0-1-{3-[5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-ylJbenzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile in 35 ml of THF and 35 ml of water, and
the mixture is stirred at room temperature for 2 hours. 300 ml of dichloro-
methane and 100 ml of saturated ammonium chloride solution are added
to the reaction mixture. The organic phase is separated off, dried over
sodium sulfate and evaporated. The residue is recrystallised from metha-
nol: 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-
yltbenzonitrile ("A283") as brownish solid; m.p. 248°C; ESI 382.
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separated off. The organic phase is dried over sodium

sul fate and evapo- rated:

3-(6-0x0-1-{3-j5-(4,4,5,5-tetra neth

| -1, 3, 2-di oxaborola n-2-yl)pyrim 20 m
P A31006%Fbenzyl } - 1, 6- di hydr opyri dazi n- 3- yl ) beFGHRPIH0§P03473
e as grey solid, which is efgpdoyed in the subsequent
reaction without further purification 43,3 4.93 ¢

(49.4 mmol ) of sodi um perborate are added in portions
with ice cooling to a suspension of 5.33 g ﬂ10.9

m#A3.4 of1536 gg68ommdlBof B-Bsc-4-piperidinemethanci and 19.1 g

g RS b Asolif v ARRH BTR S B llPghion
| ror 35 gite b el - HS(IMs - RYarRySyrimaft2-)beEKbLIR1,6-

is stirtred at roomtenper at or 2 hours. 3
diditwdropyrideztim3md}temdodidde wh 260 rsbefuFldE etd armb{Ti2uhmmol) of

O ab S ah e S e b B B it ce
SRl e AL LU 8 R RpEARI B urer 2
r dvoyy.r15@ mdlof 2-propanol and 13.1 ml of a 0.5 M solution of potassium
in-2-yl)b l]-6- -1, 6-di hyd i dazi n-_3-

yIIwAisdaim ethebo] aieseiasd iengy gaRIGhHI The fesullagicpre-
ESE.: - 7EP _ .

a3 ojE i, kP oA SRR, b i Hleihig e adfdrieq n
anvacde: terigbutyyl2-(2-(BIB!(3-cyhinbphemengloxbaspipyridazinet -yl-

added successi v_el_a/, to a sus?ensmn_ _of 25 g (65.6 .
mieethydphenyl}pyrimidin-S-yloxymethyl)piperidine-1-carboxylate ("A265") as

3- {3 B (B benzyl ] - 6-0x0-1,6 5
RS s By T S8 0T ko i of ThE
14

.9 mM (72.1 nmmol ) of diisopropyl azodicarboxyl ate

are then slowy added dropwi se with ice cooli{}ﬁ. The
r s t aft selution obi. 3259 £2.11 Prmaanoloftedrhutd o -£3-[A-63-gyano-

o P EnYIE R o R Bplr s B phER AR B BES ik inehey-
ampip eritivesl 1tcarbbrylaRARI20M| BT 5 UUN &olutite sfafdrégen cRibside in

10 cipitate is filtered off with suction, washed with
didéaxane isstigedatdoam tepesatwederol 6 heduringwhich an insoluble

Bt PEaR RS o BF RRRE AR ol i R R prsEr o Gt
bepethahe dnd ¥ Saturated so@ﬂjrﬁWyH?&gl%eraY%rﬁété sollitidn aréHdded to
ESI 579. 15 43.5 A solution’of 1.22 g (2.10 mmol) of

t ¢he regidye. The orgadid phase isysaparated off, dried over sodium sulfate

P%%gy%ﬁa&%ﬁéaﬁg F:F)agél/cgl a1 dhdud Isﬁrgma]tg&rggmeé 24 Wida gel
column with dichloromethane/methanol: 3-(6-oxo-1-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-y)benzonitrile
("A264") as colourless crystals; ESI 479.

43.6  6.60 ml of 35% aqueous formaldehyde solution are added to a
solution of 16.0 g (28.0 mmol) of tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-
oxo-6H-pyridazin-1-yimethyl]phenyl}pyrimidin-5-yloxymethyi)piperidine-
1-carboxylate in 80 ml of formic acid, and the mixture is stirred at a tem-
perature of 110°C for 2 hours. 300 m! of water are added to the reaction
mixture, which is then concentrated in vacuo to a volume of 150 ml. The

mixture is extracted with 200 ml of dichloromethane. The organic phase
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pi peridi ne-1-carboxylate in 12 m of a 4 N solution of
hydrogen chloride in 20 dioxane is stirred at room
tenperature for 16 h, during which an insol uble

reci pitate forms. The supernatant solution i

Hclielp

8‘{?5%1‘1‘_ Di chl oro- nethane and a saturat ‘5”58%30%93”3

hydr ogencar bonat e sol ution at&added to the residue.
The organi ¢ phase is separated off, dried over sodium
sulfate and evaporated in vacuo. The residue is
chromat ographed on a silica gel 25 colum wth .
dile m%hgaﬁlﬁhﬁ@dlm medsegencarbonate solution, dried over sodium

3 e (oiaer i di e 4.yl _ |
i fad eiberaied O sidid s eenstaised o, 2-aroRanal.
I { 1-Fri efidhdd e gin- 2y )56 y8)-6-oSb-
N A RS R e el vl

sol.Gtdikydrapwidaried-wipeazosivila(iA2b 1) agcopuslessgrystals;

I o E yl 4-(2-{3-[3-(3-cyanophenyl) - 6-
235-%%&1 Egk?ﬁgrw met hyl | phenyl } pyri mi d
i n-5-yl oxynet hyl ) pi peri di ne- 1-carboxylate in 80 ml of
formc acid, and the mxture is stirred at a tem
perhe (pllewsTg earpposnds arehobleineds@malagowsly wat er ar e
added to the reaction 35 mxture, which is then
concentrated in vacuo to a volunme of 150 m . The

The organic phase WO 2009/ 006959 PC- FI EP2008/ 003473
170 i'g ‘'washed wi th sodi um hydr ogencar bonate sol uti on

mMOJopBunds extract ed WNJmm&GR4MEr stfuctllirenl or onet hane.| (g
{M+H]

+

i$ recrystallised from 2-propanol:

| :
31(1-{3-5-(1- w@ofﬁmifﬂinp%vﬁ)laﬁnwﬂ?%}rﬂwyfiﬁe;dp)qﬁne m

dr i 'gPaprer 6s@dmethyl-<t-pptagobag|)2-ep{8-aiipdridinheylogg)-due

444

e o e T sl or 2 B Pt v
col our | est. Crristholysoyrinii-2yBenzyiFb idakies one

f ol owi ngl conpoundS ‘are obtadined anal ogously 1

458

ConpRE8] NamS-Hrtd-Gr (smetiyttamndpsbpoxypyrrividil-2-yl)- A266"
61 (1- nmet hyl - ) . . I

| b pyr azol - 22Pey}-5:9x-{ S-dipydrapyrgazia-3ryhsnzonitrile,

pyri mdin; 2-yl ] benzyl)-2H rré(czi.ﬁf,l ; 3-one 444 " A267"
61(1-methyl -1 H pyrazol - 4-yI)-2- éd:lTs-(pi peri di n- 4-y|
15 458 nethoxy) pyrim z

|

di n-2-yl | bapzyl } - 2H pyri
=2 \N,N

N. == O/\/\NH

azl one
N
| e

"A269" 3-[1-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]-
pyrimidin-2-yl}benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)-

benzonitrile

benzonitrile
0 o 522
N
N\;I\O/\/N\)
"A270" | 3-[1-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-
2-yl}benzyl}-6-oxo-1,6-dihydropyridazin-3-yl]- 508
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" A268"
3-(1-{3-]

benzyl } - 6- oxo- 1, 6- di hydropyri dazi n-3

\\W@é%ﬁ&%% Ild(es fg F24(53 n‘glt}’] ~NNNNi O~ NH’C'F]EPZ%?SIOI]}-I?]

3- oxopi pe

5- (3- net hyl ar ni nopr opoxy) pyri m di n-2-yl] -

471

razi n-1-yl) et hoxy]

-yl )benzonitrile,

pyrim di n-2-yl }benzyl) - 6- oxo- 1, 6-di hydr opyri dazi n- 3-yl

]- benzon
"A270"

itrile 0522 30 NN\ \ NNMN IN OYNI

of (A3
2t yl } benz
benzoni tr

5- 341G iR methopeethornpyrimdietoxihenahR-din

508

/i & o 8B0e SRR RSk RRble 1o,

3440

" A2ADR723-
Xyet hoxy
xo- 1, 6-d

B-{13¢3- B~ (ﬁm@.ﬁid’xypmpoxy)pynmldm 2-yl]benzyl}-6-
pyrimdin-2-yl]benzyl} 44
hydr oQW'I1®%E‘ih¥d3°%r)d§éﬁk%m[)bﬁﬂl%”'"ﬂ@72

454

0kGD. o]

A273"

R e T T A

metho md 2-yllbenzyl}-2H-pyridazin- 30ne
oohenley)p!n ' |n (y} rretyh}v Dlp[)yelrl dll n-4-vi

6

486

F(3-11
B6AZFENO
A274"
F{3-[5-(
enzyl } - 6¢
86 10 on

EhO FOIWO O

P - ATy SRR Y A Y R
1- BePry-Bir(dRreayinl 2-Ryrazg)yAsy -2 H-eyridazing gy -

(1-propyl-1 H-pyrazg}1 4-yl) - 2H— pyri dazi n-
e 1H NMR (d6- DMBO): B [pbpm 0.83 (t. J

H—

ne

486

N DTN

M-NR @FIHDMEB5(ppm2H)Q.83.(80 = 7.4 He, 3H) 1.69 (m, 2H) 1.80
(sextet, J = 7.2 Hz, 2H), 1.98 (m, 2H), 2.20 (s, 3H), 2.22 (m, 2H), 2.63 (m,
PH), 4.09 (t, J = 6.8 Hz, 2H), 4.60 (m, 1H), 5.34 (s, 2H), 7.05(d, J = 9.5 Hz,
1H), 7.43 (dt, J, = 7.3 Hz, J, = 1.5 Hz, 1H), 7.47 {t, J = 7.5 Hz, 1H), 7.82 (d,
J = 9.5 Hz, 1H), 7.90 (s, 1H), 8.21 (dt, J; = 7.5 Hz, J, = 1.5 Hz, 1H}, 8.25 (s,
1H), 8.28 (bs, 1H), 8.64 (s, 2H)

"A275" 6-(3-chlorophenyl)-2-{3-[5-(1-methylpiperidin-4-yl-
503
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A276" F
~
Nég//[:f:ﬂxlr/iiL} ONM/J::::T
SN0 Nﬁ’
—
KO/l\N
"A276a"




10

15

20

25

30

35

sextet, J = 7.2 Hz, 2H), 1.98 (m 2H), 2.20 (s, 3H),
2.22 (m 2H), 2.63 (m 2H), 4.09 (t, j = 6.8 Hz, 2H)
4.60 (m 1H), 5.34 (s, 2H), 7.05 (d, J—95Hz,
7.43 (dt, J, = 7 Hz, J2 = 1.5 Hz, 1 H),
\\?_)) ioo?mysapé’ 1 H .82 (d. 15 = 9.5 Hz, H) P%T!g%’ﬂélémﬂl-l?]
= 1.5 FE, , 8.25

1 H, 8.21 (dt, J
(s, 1H), 8.28 (
6- (3- chl or ophenyl

H) 8 64 (s, 2H A275
3-[5-(1-net hyl pi peridin-4-yl -
met hoxyE pyrimdin ] benzyl } - 2H pyri dazi n- 3-one 503
" " N ONOONjr 25 N"A276a" nNN 30
ONOI ~N 35 W 2 0 09100 6 95 9 PCTI EP2008/ 003473
- 172 Exanple 44 44.1 Preparation of

5-4alt { 3Hrephdativhtdnd-pi {83[3 pl1 méhwb@éthmym@wr&mdﬁm 2-
yl ] benzyl } - 6 oxo-1,6-dih

r |Yﬂagnh¥iB5y¢>90t hﬁdphsedf@pzndazlbowvthwp@@na -2-carkpxylig agidg
I) of nmet hyl
?( [5-(1- met hyl pi peri di n-4-yl oxy) pyri m di n- 2-
yl ] benzyl }-6-0x0-1,6-d i hyd ropyrid azi
n- 3-yl )t hi ophene- 2- car boxyl ate 10 ("A225") are
diZsg ¢3.88cdmmoleal methyl SXmE 3dAd 15mathyiipevidied-ylengpgadidin-2-

CSRER BRI | dinvdioRy B B IENENE-7 b9 SRRV e
r %@gﬁgm afé ¥is bﬁ/ekﬁn %aﬁpbla’rﬁﬁ art8l MR WS dhg 283‘3mg

di's ved In wat er and extracted with 200
of(1&Bhymaicef Iahmlnlﬁydm;oxaimanen@dde'ldaér hecsadoticn shelBred at room

washed with, 2 200 ml of ethyl acetate.

Remperaluig (At dm e rrAttig MIKLBIS caRecaleq ad DeTegidue

t @ Bldsolved in 200 ml of water and extracted with 200 m! of ethyl acetate
by shaking. The aqueous phase is washed with 2 x 200 ml of ethyl acetate.

1
bs
)
N

The organic phase is discarded, and the aqueous phase is adjusted to pH
7-8 using 1 N HCI and extracted with 2 x 300 ml of ethyl acetate. The
organic phase is dried over sodium sﬁlfate and evaporated to dryness;
yield: 1.2 g of "A277";, HPLC: Rt = 2.27 min; LC-MS: 504 (M+H).

442  Preparation of 5-(1-{3-|5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-ylithiophene-2-carboxamide ("A278")

150 mg (0.30 mmol) of 5-(1-{3-[5-(1-methylpiperidin-4-yloxy}pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
("A277") are suspended in 2 m! of DMF, and 1 ml (5.9 mmol} of 10%
ammonia solution in THF, 67 pl (0.60 mmol) of N-methylmorpholine,

115 mg (0.60 mmol} of EDCI and 41 mg (0.30 mmol) of HOBt are added,
and the mixture is stirred at room temperature for 15 h. The reaction mix-
ture is evaporated and purified by means of preparative HPLC; yield:

10 mg of "A278" trifluoroacetate, white solid; HPLC: Rt = 2.15 min; LC-MS:
503 (M+H).
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7-8 using 1 N HCI and extracted with 2 x 300 m of
ethyl acetate. The organic phase is dried over sodium
sul fate and evaporated to dryness; 20 yield: 1.2 g of

b@é%@{”ﬁ?#@h% Rt = 2.27 min; LGM: 504 (M-H) pc4/p2008/003473

5- (1-{3-[5- (1- met hyl pi peri di A”73-y| oxy) pyri ni di n-2-yl ] -
benzyl } - 6- oxo- 1, 6- di hydr opy
ri dazi n-3-yl)thi ophene-2-carboxam de ("A278") 25 150

5- 1:{18{ 3- (@Péligtif’g{ AN ety (355 by ining i indovigny)-
b oxyﬁ%ﬁgg)@bén%gew 1< Bydm%'p?n@aéih-)ﬁ-mtﬁﬁiﬁﬂ"t@:ﬁe@ car

are suspended in 2
archrbtoxamide. 9ARWBT) of 10% anmoni a sol ut| on |n THF
67 pl (0.60 mol) of N-nethyl norpholine, 30 115 ngy
(O 60 nmol) of EDCI and 41 ng (0.30 nmol) of HOBt are

adiggimg @1 hiiRol X 5ol (5-ALmeltAbiBbr ALY bapRaFATidhe-yI-

tion nmx- ture’i's evapor
Pmerfzyéeﬁ byo%yﬂiowmimm&ﬂ)ﬁnbﬂh@e chmrtjoxﬂ? aad of
o AT SUSBSaERS fnd iy o ENEF 58 2050 2 9B mmah o
P
N%HEW@%?% ét_: gﬂrtg PE&OD p(l?ggﬁla 'o@'N %tly mSorphollne
py‘lr15‘m'rg (10-60 mrhblaentEIE}CIG‘M)mg 10. eomnm of HOBt and 1.01 ml

yridazi pn-3-yl)thi.ophene-2- carboxan de 79") b,
géﬁg lgg?ﬁﬁ%&yldﬁ propylamine are added, an the mixture is

5 étr?r até%o?rilfq‘ﬁ%é%mb%( § 8N A%UKhBK ¥OBYRG (2.9 Mokl df

enzy

i h'yldl’rmmnéaiydﬂe&lahdé fﬁ'fbph(@ﬁﬁ x’ahrnall) bOMﬂﬂemmbcbhohne
("A277") are sus nq
A GomaerS0 Brmoner BpCnf A6nd QiB0anmehialaiOBY apd 1¢d1 5

%@6 gl BE N bVRIB ol Perpd? atd 3oy ishg g‘é“é“?%ﬁfe
natirjedoat rYoRt ehskrafeefenYs ANTRE réé@tlﬁﬂﬁﬁdurea@%ﬁab@rated
mxture is, stirred at roomtenperature for 15

f @chihie regisluegs prrified yongans of peapayative HELC; yneld 88 mg of

N R, et \an B 85 < miy LS o

rrqlv(-m)BO mml ) of HOBt and 1.01 ml (5. 96 mol ) of
N- et hyl di i sopropyl am ne are added and the mxture is
stirred at roomtenperature for 15 h. The reaction

mextur e, i evaporated, and the residue is purified by
nﬁ@@—éﬁeparatwe HPLC, yield: 99 ng of

Preparation of 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJpenzy!}-6-
(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl}-2H-pyridazin-3-one ("A227"}



20 "A279" trifluoroacetate, white solid; HPLC Rt =
2.22 mn; LCGMs: 517 (MHH). Exanple 45 25 Preparation

0
\\:2(%50?6510{?69@' di met hyl ami nopropoxy) pyrim di n-2-y|Lenzyldess

(5-oxo0- 4, 5-di hydro- 1, 2, 4- oxatlidzol - 3-yl ) - 2H pyri dazi n-
3-one ("A227") 30 35 WD 2009/006959 PCT/ EP20081003473
174- OHHzNIT ~1 NANoi | ON + C o~ VIN "A227"
N N~ \ ON~O%}3/~/I\I\ 10 500 ng (1.18 nmol) of
1-(3-(5-(3- t hyl am nopr opoxy) pyri mdin-2-yl]- 15
benzyl } - N- hydr Qxy- 6- oxo- 1, 6- di hydr opy

ri dazi néL¥- cgyr boxani di ne are dist sol veii n 15 m of

DMF, and 286Ny,;:|Ll .5 i di ne re/Qdded.

124 pi (1.30 of|_etlhyl chl or of or rédt eQar €

subsequently a TR stirring, and the solution is
5 stirred at 80C f 5 and subsequently at 20 100C for

72 h. The reaction mxture is evaporated, and the

residue is purified by,neans of preparative HPLC

yield: 21.2 ng of "Wrifluororaagetate; HPLC. Rt

= 2.07 mn; LC M 4OE ~yExanmple 46 25 Cl.

Preparation of N
-@Wﬂor\opheny
> W0 2 0 09 10 06

2-[3-(5-am nopyrazin:2- yI)be Z
10 1)-2H pyridazin-3-one ("A28&

95 9 PCT/ EP20081003473

500 mg (1.18 mmol) of 1-{3-{5-{3-dimethylaminopropoxy)pyrimidin-2-yi}-
15 benzyl}-N-hydroxy-6-oxo-1,6-dihydropyridazine-3-carboxamidine are dis-
solved in 15 ml of DMF, and 286 pl (3.54 mmol) of pyridine are added.
124 pl {1.30 mmol) of ethyl chloroformate are subsequently added with
stirring, and the solution is stirred at B0°C for 15 and subsequently at

100°C for 72 h. The reaction mixture is evaporated, and the residue is

20
purified by means of preparative HPLC; yield: 21.2 mg of "A227" trifluoro-
acetate, HPLC: Rt = 2.07 min; LC-MS: 450 (M+H).
Example 46

25
Preparation of 2-{3-(5-aminopyrazin-2-yl)benzyl]-6-(3,5-difluorophenyl}-2H-
pyridazin-3-one {"A280")

30

35
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-175-//F\NI\UOSr"~/~+NH= F5/ ~~FI
-1 ~N I / N "NH= F "A280" 10 5 ml of water and
5rr1 of acetonitrile are added to 150 ng (0.35 mmol)

“5)- 109980635% | uor ophenyl ) - 2- [ 3- (4, 4, 5, 5- t et r anet Hy]/E]2088/803473
- di oxaborol an-2-yl)- benzyl]1&5 pyri dazi n-3-one, 63 ny
(0.35 mmol ) of 5-bronopyrazin-2-yl- amne and 167 ngy
(1.99 mol ) of sodi um hydrogencarbonate, and the 15
m xture i s degassed a nunber of times. Under an argon
at nosphere, 2@

Q02047 Mol ) of
t et raki s trjphkny n palla@'lxtrn'éaqp are added,
reM’s Sub en@?ﬁy sheafled Jat 80C for 15 h
e

A ng. A furth ng (O. NHpl ) of
tetraki s(trl phenyl phosphine)palla 20 diun(0) are
subsequent |y added, and the_giy e~ S stirred at 80C
for a further 24 h. The ho on is filtered.
The filtrate is concényTay€dy

to roomtenperarureg, ate is
filtered off with suctilJon and washed w h%"‘dittle

wat er. The residue is purifiedadpgo®means of
preparative HPLC, yield: 21 ng of "A280"; HPLC Rt =
2.68 min 25 (nmethod C); LC-Ms: 392 (MrH). The

CorBb AN I Con a1 3 36810tk (7 @ s g a0 (0-35ngmoh of

D S S

EbBRR@IB2608azIn-3-one, 63 mg (0.35 mmol) of 5- bromopyrazin -2- yl-
amine and 167 mg {1.99 mmol) of sodium hydrogencarbonate, and the
mixture is degassed a number of times. Under an argon atmosphere,
20 mg (0.017 mmol) of tetrakis(triphenylphosphine)palladium(0) are
added, and the mixture is subsequently heated at 80°C for 15 h with stir-
ring. A further 20 mg (0.017 mmol) of tetrakis(triphenylphosphine)palla-
dium(0) are subsequently added, and the mixture is stirred at 80°C for a
further 24 h. The hot suspension is filtered. The filtrate is concentrated to
half. After cooling to room temperature, the resultant precipitate is filtered
off with suction and washed with a little water. The residue is purified by
means of preparative HPLC, yield: 21 mg of "A280"; HPLC: Rt = 2.68 min
(method C); LC-MS: 392 (M+H).

The following compounds are obtained analogously

Compound Name and/or structure ESI
No. [M+H)*

"A281" 6-(3,5-difluorophenyl)-2-[3-(6-methylpyridazin-3-yl)-

. 391
benzyl]-2H-pyridazin-3-one
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-176 "A282" 2-[ 3-(6-am nopy
ri dazi n-3-yl)benzyl]-6-(3,5-di Quoro 392
phenyl ) - 2H pyri dazi n- 3-one 5 Exanpl e 47 Preparation of

@;’%“{"2"5?3 [6- 0x0-3- (3,4, 5-trifluorophenyl ) - BEF Y| 800347

dazi n- 1-yl net hyl]phenyl)pyrr f@Fn-5-yl )acryl ate
("A283") 100 r HO YN HON15 0 NNH 20 F NHF AM
25 47 1 100 ng (0. 38 rnnDI) of

[ "\rnrmn\ler din_2 vl t!«\

p

(0. 'é‘EZ %%'m) 31‘[37@@59%"08‘3?@6%? ¥ ﬂ?t@f&ﬂ-ﬁé%g Sra
of] and 20 ng ( ?.%Drm:{plp»negz'hrg -Bheny! phosphi ne,

222 ng (2,26 nmol) of t‘assium acetate and 157 ny

392

(0.57 mmol ) of tetra-n-butyl ammoni um 30 chloride are
added. The reaction m xture is degassed and fl ushed
wiEXampleydf  and 17 ng (0.075 nmmol) of pal | adi un(I1)
acetate are added under an argon atnosphere. The

m xture is heated at 80C for 2 h. After cooling,
watrebatticrosfefietHyd (B )R8 zgaqaoaona B 4G-giftuBFapHemiyl)aBe-pyri-

forms. This is filtere with suction, washed

widazindtmetndlodengipyrimidicc By arrdater(cie3) i s wo 2

009/ 00 69 59 PCT/EP2 0081003 4 7 3 -177 reacted

further without further purification; yield: 111 ny:

HPLC. Rt = 2.42 nmin (method C); LC Ms: Q271 (MHH).
5,

E)-3-[2- d gx;(anhy-l—pheﬁyl
éyr)lm[ = 5 y?/‘] ;cry ate ar ).
i py (0.6 nmmdl) of 3'

[ 3

47.1 100 mg (0.38 mmol) of [3-(5-bromopyrimidin-2-yl)phenyljmethanol
and 51 pl (0.56 mmol) of methyl acrylate are suspended in 2 mi of DMF,
and 20 mg (0.075 mmol) of triphenylphosphine, 222 mg (2.26 mmol) of
potassium acetate and 157 mg (0.57 mmol) of tetra-n-butylammonium
chloride are added. The reaction mixture is degassed and flushed with
argon, and 17 mg (0.075 mmoil) of palladium(Il} acetate are added under
an argon atmosphere. The mixture is heated at 80°C for 2 h. After cooling,
water is added, during which a pale-grey precipitate forms. This is filtered

off with suction, washed with water and dried in vacuo. The product is
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phenyl phosphi ne per g), and the nmixture is shaken at
roomtenperature 10 for 30 mn. The mxture is cool ed
to OC, and 95 pi (0.6 mml) of diethyl

azodi car boxyl ate are added. The reaction m xtuyre | .
\Eﬂggﬂé‘@%ﬁ'@groomtem perature for 24 h, The reggﬁﬁgi{}osmosﬂs
mxture is purified by neans1@¥ -preparative C HPLC,

yield: 7 ng of "A283"; HPLC. Rt = 3.41 min (nethod O);
15 LG MS: 479 (MrH). Exanple 48 20 Preparation of

2-{3-]5-((FE)-3-am /| imdin-2-yl]b |} -6-
b A SR B4 S A 2 0
25 . / PCT/E P2 0 08100 3 4 7 3
eI R £ 70,0802 4,7

4284 F 48.1 812 ny (3.06 mmol ) of
5-br onmopyri m di n- 2- enyl | metha not 20 and 722

3- I h
A3 SEURE (0 Arrma) of BubA SABHaTpPBaRTIL2H: Ry Tiedin-5-one

SUARLTIPTh b o i 3 gy, B8 EEO R by
aqefriatiginaBgl)dcRtate ald shpemadq ino§ nilf MaMwibR0-mg.

ammoni um chl ori de are added. The reaction mxture'is

dd§dsaaclhatipolnertened tipbenyphosphiaafabar Shpma.of 161
sy B BblB e S aha T btk < andiEEdl B3t Bfergture
h.for 30 min. The mixture is cooled to 0°C, and 95 pl (0.6 mmol) of diethyl
azodicarboxylate are added. The reaction mixture is shaken at room tem-
perature for 24 h. The reaction mixture is purified by means of preparative
HPLC; yield: 7 mg of "A283"; HPLC: Rt = 3.41 min (method C),
LC-MS: 479 (M+H).

Example 48

Preparation of 2-{3-[5-((E)-3-aminopropenyl)pyrimidin-2-yllbenzy!}-6-(3,4,5-
triftuorophenyl)-2H-pyridazin-3-one ("A284")
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After cooling, the mxture is filtered through

ki esel guhr with suction, and the filtrate is added to
wat er and extracted with 2 x 100 m of ethyl acetate,
dri ed over sodium sul fate and evaporated. The product

wWopeeeted further 30 without further purifi REGT/EBIPOS/003473

yield: 380 ng; HPLC Rt = 2.gpgnin (method C); LG M5
342 (MrH). 48,2 66 ng (0.29 mmol) of
6-(3,4,5-trifluorophenyl)-2H pyridazi n-3-one 35 and
142 mg (0.29 mol ) of Pert-butyl

{(E)-3-[2-(Fhydroxynet hyl phenyl ) -
pyrim di g5yl )afyl)carbamte are suspended}ﬁ}ﬂym of
i 34

4% nmg WO R0094 006959 PCi / EP20Q8 -179

(Qhs ) of “Bound™Trr1 phen hosphi ne (about
Y t *i phenyl ghoslphi ne per g)y ®nd the m xture
i s shal at roomtenperature for 38Nrin. The m xture

is cooled to 0OC, and 69 pl (04 pwwl) of diethyl
azodi car boxyl ate are added. The @ ion mxture is
shaken at roomtem 5 perature for 24 h. The reaction

m xture is purified by neans @t ve HPLC
yield: 28 ng; HPLC. Rt = 3,50F pet h@d C); LG ME:
550 (M+H) 8 mg (07051 ter'-butyl
[(2)-3-(2- |- 3- (3, 4, 5-

flué dezi n- 1- et hyl | phenyi ) pyrim din
-5-yl I § ved in 4 m of

di chl orforet hane| and 79 p .02 mmol ) of tri-
fuoroacetic aci ¢ are added. Thé-reaction mxture is
stirred at roomtenpe- rature for 15 h and evaporat ed.
The residue is purified by neans of 15 preparative
HPLC, vyiel d: #1Tfny "A284" trifluoroacetate; HPLC
Rt = ZFQdxp ) AE v M. LC-Ms: 450 (MtH). Exanpl e
Hr egar ati on of |l " "
5~ 18- ani nopr opyl Y i ﬁz-yﬁ%enzyl}-6-(3,4,5
- trifluotophenyl)-2H pyridazin-3-one ("A285") 25 L.
30 35

481 812 mg (3.06 mmol) of [3-(5-bromopyrimidin-2-yl)phenyllmethanol
and 722 mg (4.59 mmol) of tert-butyl N-allylcarbamate are suspended in
16 ml of DMF, and 160 mg (0.61 mmol) of triphenylphosphine, 1.8 g

(4.6 mmol} of potassium acetate and 1.28 g (4.59 mmol) of tetra-n-butyl-
ammeonium chioride are added. The reaction mixture is degassed and
flushed with argon, and 137 mg (0.0.61 mmol) of pailadium(!i) acetate are
added under an argon atmosphere. The mixture is heated at 80°C for 2 h.
After cooling, the mixture is filtered through kieselguhr with suction, and
the filtrate is added to water and extracted with 2 x 100 ml of ethyl acetate,
dried over sodium sulfate and evaporated. The product was reacted further
without further purification; yield: 380 mg; HPLC: Rt = 2.66 min (method
C); LC-MS: 342 (M+H).

48.2 66 mg (0.29 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
and 142 mg (0.29 mmol} of fert-butyl {(E)-3-[2-(3-hydroxymethylphenyl)-
pyrimidin-5-ylJallyljcarbamate are suspended in 3 ml of THF with 145 mg
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WD 20091006959 PCr/ EP2008/003473 180 HH 5 HHo ~ o
F/ ~,NH 10 F\ \ I N~ 15 F\ \' \ AM H F 20
49.1 280 ng (0.82 mmol ) of Pert-butyl

2- ( 3- hydr oxynet hyl -
ﬁ%é@‘l‘]?‘%ﬁ?l m din-5-yl]allyl)carbamate are di s86TAFEHOMA03473
of THE and shaken with7800 ng of platinum on
actlvat ed carbon (5% contains 56% 25 of water) under
a hydrogen atnosphere at roomtenperature for 17 h.

The catalyst is filtered off with suction, and the
f i(0t44amqribobptalpmeatb@@nddnpmnsdplymme {aksiud:3 mewl af;

én %ﬁ%pﬁ%szpttﬁrg%g]en dﬁﬁe m xture rs';vshalg’en at I\/Hrl_ltér'npg’l(r)ature

6f6.336 rr'i_lnt ThéIHfLee h@@dﬂ)lbd %Fopw hAa 891130 @2Em o BéBthyl
ng (0.86 mol) of tert-butyl

(:azpmqasbw,dnteweaddyuprﬁbayeaa@m miixture is shaken at room tem-

TR e AR TES TR S sRA T RE viBas O pRparative
t i 9? bW%HHb”HPﬁ. @Yt= 3 5 In @Phethbl B2 LC-MS: 550 (M+H).

phen OSphI ne“per g) and sh en at roo terrperature
for 30 mMin. The mxture is cooled to 0C, and 297

b Ep20REmBA8.083 i obies ?%ﬁ@lﬁ?ﬁ%ﬁéowg‘% ﬂ%tr'-
B IS 82RO e IS RAIS M IS Y6 o

are dissolved in 4 m! of dichloromethane, and 79 pl (1 02 mmol) of tri-
fluoroacetic acid are added. The reaction mixture is stirred at room tempe-
rature for 15 h and evaporated. The residue is purified by means of
preparative HPLC; yield: 11 mg of "A284" triflucroacetate; HPLC: Rt = 2.64
min {method C};, LC-MS: 450 (M+H).

Exampile 49

Preparation of 2-{3-[5-(3-aminopropyl)pyrimidin-2-yl}benzyl}-6-(3,4,5
trifluorophenyl)-2H-pyridazin-3-one ("A285")
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tri phenyl phosphi ne (about 3 mmol of triphenytphosphine
per g) and 297 ng (129 mol) of di-tert-butyl

azodi car boxyl ate are added, and the 5 reaction

Wb %bdeloBedse Shaken at roomtenperature for 24 Rer/EBSoosi003473
reaction mxture is filtered, the residue is
evaporated and the residue Téagmi fied by neans of
preparative HPLC, yield: 333 ng; HPLC. RI = 3.45 mn;
LC-Ms: 552 (MrH). 10 49.3 70 ng (0.127 nmol ) of

tert-butyl [3-(2g{3-[6-0x0-3-(3,4,5-trjfluoro-

phenyl ) - 6H pyri daygtgm; 1- yl net hy! | phenyl jmd

i n-5-yl) propyl rb te Care dis vedin 3 m of
and 195 pl (2.54 |} 15

di chl or onet yane,
trifluorgacytic acid are added. e reaction m xture
or 15 h and

is stirregdsgdt roonrtteny peratu
apor abfd. The residue s digested with diethyl
i 74 ny, of "A285";

et he @ dried in vacuo;
HPLC. R—= 2.63 min (nethod LC-Ms: 452 (M+H). 20

Exanpl e 50 Preparation of o
2-{3-[5-(4-nethyl pi perazi - 1-yl) pyfi i di n- 2-yl ] benzyl }
-6- (1-methyl-1 H pyrazolft4F Wi dazi n- 3- one
("A286") 25 C 50.1 Preparati f met hyl

i ne. o

F4 F~I _.F /[ 11l
Hl 0 10 65.4 g

and 134 g (274 mmol)

49.1 280 mg (0.82 mmol) of fert-butyl {(E)-3-[2-(3-hydroxymethyl-
phenyl)pyrimidin-5-yljallyl}carbamate are dissolved in 10 mi of THF and
shaken with 300 mg of platinum on activated carbon (5%, contains 56%
of water) under a hydrogen atmosphere at room temperature for 17 h.
The catalyst is filtered off with suction, and the filtrate is evaporated to
dryness; yield: 289 mg; HPLC: Rt = 2.60 min (method C) LC-MS: 344
(M+H).

49.2 195 mg (0.86 mmol) of 6-(3,4,5-triflucrophenyl)-2H-pyridazin-3-one
and 369 mg (0.86 mmol) of tert-butyl {3-[2-(3-hydroxymethylphenyl)pyrimi-
din-5-yl]propyl}carbamate are suspended in 10 ml of THF with 430 mg
(1.29 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g} and shaken at room temperature for 30 min. The
mixture is cooled to 0°C, and 297 mg (0.1.29 mmol) of di-tert-butyl azo-
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met hyl i nmoni onret hyl ] vi nyl am no) net hyl ene) di et hyl anmon
i um di hexa- fluorophosphate are added. 102 ml (548
nmol ) of 30% sodi um net hoxi de 15 sol ution in nethanol

‘}%Fﬁ@%%ﬁr opwi se to this suspension. A solut #,et}m,z?osm_m_,'

s is stirred at an internal tenperatu

60C for 1 hour. After cool riA§1t-o roomtenperature, a
further 20 M of 30% sodi um net hoxi de solution in
nmet hanol are added dropwi se, and the m xture is
stirr 6 for_1 hour. After coolin room
¢ dlibebRae af%ag%‘iuﬂa%ma%ﬁ’aam lrg fgSharéh b rora form-
of | 1

orPeihre foLSh O 1Fer B8 T Bdmid)IRAERRRING
Tnappeagzlppo‘spmae i{abdutl 3 mmol cnﬁtfnpmnyrmhcmptﬁme)peag)jand

drl ed at 80C in a vacuu .cabi net ; | el

23pmg (1.4 mmol) o8 dirf "b iggrboxpalas r%&d?fmd the
2 ; : fe
el e, 9L K ene?@%%fture 19124 h. The reaction
di m+x2ur3el B tfﬂielemttlae ae:ﬂdselmoem:&ﬂalem éndlth@‘ reseiveais @urified by
5.3 m 1073m’m|?_@ fumng sulfuric acid are added
dr'BBﬂP§@ rrenargtve HELEG ofigidg3$amsit LG o) = 3 AiRel-C-MS:

gg#gmg ?thermc reaction). Wen the addition is

e,’the mxture is stirred firstly at RT for 30

mn and subsequently at an oil-bath tenperature of
88 The reaction is nonitored by neans of HPLC. After

t he0 B1gedk 12 Hemol of rastbal [A-{H63-(Goxerddhbdifluero-

%ﬂ%e%c%ﬁ A5ERG " el e B iptoB i fjpamate
2%&@9&9\‘5&1 3 iR dichiG@hithand, andB195 il BB5MMHoANSE 2

x 1 NHC, dried over sodium sulfate and evapor at ed;
|télﬂu0roa:egtuc BpidcarerRadded The reaatigmatixtoce ©)stirted als0oBDEM-
Pr epar at |

{ EPE%_%t g f% ﬁh %Yaauzqrﬁpeﬂojhfﬂﬁﬂdhlﬁdﬁ ngfsgﬁrq with diethyl
phﬁﬁé} bﬁ@"d'ﬁéﬂ% vaBudid/iéii7 8 md of *'hg%,'@,.g:m:qu,g. o dnin

3-(5-am nopyr i m di n-2-yl nzoate are dis-
sdmﬁhodrﬁ:):LDCnMSoﬂsmwmﬂ-and 2.59 g (18.5 mmvl) of
pot assi um carbonate and 3.6 (18.5 nmol ) of
bi s(2-chl or oet hyl ) et hyl am ne hydr ochl oride are 20

a J&ggsuspension is stirred at 120C for 15 h
un gon at nos-

Preparation of 2-{3-[5-(4-methylIpiperazin-1-yl)pyrimidin-2-yl]benzy(}-6-
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one ("A286")

50.1  Preparation of methyl 3-(5-aminopyrimidin-2-yl)benzoate
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phere. The m xture is subsequently stirred at 140C for
a further 12 h. After cooling to roomtenperature,
the reaction mxture is stirred into 150 nml of water.
The resultant precipitate is filtered off throu

WO WOUPWEM with suc 25 tion and discarded. The é:’lgEP’?OI]SJUUM';J

filtrate is adjusted to pH=l¥B2aisi ng 32% NaOH. ~. The
slightly cloudy solution is extracted with 2 x 200 m
of ethyl acetate. The conbi ned organi c phases are
washed with saturated sodiumchloride solution, dried
over sodi um sul f atge fand eydpprated to dryness and

drji e 30 vacuo. F’T prreq‘ust s reagfey further

wict h pur iff i ﬁatl an; yi el&k HPLC. Rt
= ' (lgihod O; NG I\/S:_3.13.( A /LN/75
mmol’) of net hyl | l.

3- [ 5- (4- et hyl pi pe pyrimdin-R-yl]- benioate
are dissolved in 16 Inl Hof THF, and 13.8|n (13.8 mmol)
of 1 M 35 diisobutylalumniumhydride In THE are

added dropwi se at roomtenpera ture, and the reaction
m xture is stirred at roomtenperatu h, A fur
WO 2009/ 006959 PCTI EP2008/ 003473 .- 18 g

(13.8 mol ) of 1 Mdiisobutylal um g mhyrldeln THE
are added dropw se, and the reactiom m xture is

f
kbt @13 auioho) SRR b CamAR RO PN ke s Pushased in

| 8885 meMafiot il 341 (8P4 i) o (2 FRAYIRRAOAR-
stnerthﬂdnﬁmh|03‘ﬁew?/t]waw@inflhbmthqllenﬁjtﬂnfeitrhgtlamhmn|8md:H|hemla
over sodium sul fate and evaeoorat ed. Yield

yBrewphosphate angcadsiesu 82 mb(SA8anmead) 9fu3d*hsodiym rm&hox'de

| SE{6h 3 Brbpbfi o sk B3n T SUsPBELRRT A Ygiutor
1fordds. ﬁﬂﬁﬁh Alredlatrah et Bimberairef ED°QEbAY Iholr. After

H pyrazol -4-yl)-2H pyridazin-3-one and_ 163 ng (0. 40
nEePhinglo room temperature, a further 20 ml of 30% sodium methoxide

{Zohutioh th TRARYhEY HE'RHY dropiidd) Bhll AL Trigiurk i BiPed b so°c

for 1 hour. After cooling to room temperature, the resultant precipitate is

filtered off with suction, and the residue is suspended in 1 | of water and
stirred at room temperature for 30 min. The precipitate is filtered off with
suction and dried at 80°C in a vacuum drying cabinet; yield: 68.5 g; HPLC:
Rt = 2.03 min (method C); LC-MS: 285 (M+H).

10.2 g (35.9 mmol} of methyl 3-[5-(dimethylaminomethyleneamino)pyrimi-
din-2-yllbenzoate are suspended in 1 | of methanol. 5.3 ml (107.3 mmol} of
fuming sulfuric acid are added dropwise with gentle cooling (about 5-10°C)
{note, highly exothermic reaction). When the addition is complete, the
mixture is stirred firstly at RT for 30 min and subsequently at an oil-bath
temperature of 88°. The reaction is monitored by means of HPLC. After

20 h, the clear, dark-yellow solution is evaporated to dryness. The residue
is dissolved in 600 ml of ethyl acetate and washed with 2 x 150 miof 1 N



nmet hanol are suspended in 3 mM of THE and 1 m of DWW
with 200 ng (0.60 mmol) of pol yner-bound

tri phenyi phosphi ne (about 3 nmol of tri-

phenyl phosphi ne per g) and shaken at roomte rature
“B&’r““ Qf‘% . 25 139 ng (0.60 mmol) of di- Iert%ﬁ%ﬂ’%mmm
azodi carboxyl ate are added.- TH3e- reac- tion m xture is
shaken at roomtenperature for 1 h. A further 200 ny
(O 6 nnDI) of pol yner - bound triphenylphosphine (about

of tri- phenyl phosphine %égzand 139 m;i (0.60
nrhlaQH andd x deN H@udsed ayer sreﬂlunbwl phdtavapeeatgd gugld:

otviEF: K 897 Mol oS Ry 300 R Ml e

the residue is evaporated, and the residue is
purlfled by neans of preparative HPLC, yield: 18 ng of
- Premacaticn of 8- tﬁ(lh’met byleipeserie))-yhrermEding2y1)-
| 35, WD 2009/ 006959 PCC/ E P2008/ 003473 - 185-
E& ¥meNapeloar ation of
3-(1-{3-[5-(4-nethyl pi perazin-1-yl)pyrimdin-2-yl]benz
yl}- 6-oxo-1,6-dihydropyridazin-3-y|)benzonitri|e

HO RN 10 N 'V ~C' Aii;[::%%j— 15 149 ny
pi -d| h dropdml d&%i n- 3-yl )penzo J\tﬂl\’l(e\’and

{3- [gg(gr met hyl p| pera2|n 1- yl)pyrlmdlg-z yl]fgkﬁqyl}

nmet hanol are suspended in 5 mM of DMF with 378 ny
(1.13 mmol ) of poly 20 ner-bound triphényl phosphi ne
(about 3 nmol of triphenyl phosphin
at roomtenperature for 30 min. ¢ |
di- tert-butyl azodicarboxylate g £d. e
reaction mxture i s shaken at""oon1tenperature for 2
h. A further 378 ng (1.13 mmol ) of pol ymer-bound
triphenylphosphine (about 3 nmol of triphenyl phosphi ne

d@h@@dﬂ%lﬂﬁﬁmmy( 3. é&%ﬂlﬁﬁi@?blmﬁj‘mm ylitRarizobts ste dis-
azo and

I car boxyl ate are ad
solved in 10 mi of NMP, and 2.59 g (18.5 mmol) of potassium carbonate

g) _and shaken
34 ) of

and 3.6 g (18.5 mmol) of bis(2-chloroethyl}ethylamine hydrochloride are
added. The suspension is stirred at 120°C for 15 h under an argon atmos-
phere. The mixture is subsequently stirred at 140°C for a further 12 h. After
cooling to room temperature, the reaction mixture is stirred into 150 ml of
water. The resultant precipitate is filtered off through kieselguhr with suc-
tion and discarded. The filtrate is adjusted to pH=14 using 32% NaOH.
The slightly cloudy solution is extracted with 2 x 200 mi of ethyl acetate.
The combined organic phases are washed with saturated sodium chloride
solution, dried over sodium sulfate and evaporated to dryness and dried in
vacuo. The product is reacted further without further purification; yield:
860 mg; HPLC: Rt = 2.11 min (method C); LC-MS: 313 (M+H).

860 mg (2.75 mmol) of methyl 3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl}-
benzoate are dissolved in 16 ml of THF, and 13.8 ml {13.8 mmol} of 1 M
diisobutylaluminium hydride in THF are added dropwise at room tempera-

ture, and the reaction mixture is stirred at room temperature for 1 h. A fur-
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L. reaction mxture is shaken at roomtenperature for
2 h. The reaction mx- ture is filtered, the filtrate
is evaporated, and the residue is purified by nmeans
col um chronato raphy on silica gel; yield; 59
grapny J y ngemnsns

“‘&’00%%?59 30 HPLC. Rt = 2.38 min (nethod C) PG

464 (M+H). Exanple 52 35 Rri8darati on of
3-{6-0x0-1-[ 3-(5-pi perazi n-1-yi pyri mdin-2-yl)benzyl]-
1,6 WO 2009/ 006959 PCTI EP20081003473 -186 di hyd

ropyridazin- 3- 8y }benzonitrile ("A288") 52.
Ph&s a8 ndr{ 1318 meral) el 4 diisobutylaluminium hydnde in THF are

cagfad Ardnls® RE W IS0 BGe B SR o rogrp temepratpre

+de|H7h 13 i o“f/satdrgtéd sétfiLfa QIMTé’Véolulrén%ra added 3o ¥e reaction

mol ) of nethyl 3-(5-am nopyrimdin-2-yl)benzoate are
drmxtunwsiblmes doblumgs Dichlotmetbaneds ddded 3o thg gelatipous mix-

alors) whiends 34énalirsh B B R B Ee it Blrafeis Wieaiover

TQ@dlﬁH@Qtﬂfhié%dévé‘ptdrétbﬁd at 130C for 7 days under an

argon atnosphere. The reaction mxture is filtered,
aMaeld:n200 irg, lyetlmwsshdtﬂne ptbdutt s Zacled fusthed wathiowt further

et he regl due deposi in.the cess. The
puaationc P B4 B sneinan i « Cand aB5 5. "s00
m of ethyl acetate and 200 ml of saturated sodi um

hydr ogencar bonate sol ution are added to the residue,
the organi c phase H§ and t he aqueous

pal at ed of f
phase is extracted wth 5 }h of et hyl
acetate. The organpc p ases are co 30 drled
over sodiums e and eyaporat ed. The\r |due \)
re@cted f I |/j/N
< > IIM%‘I

71 mg (0.40 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one and
163 mg (0.40 mmol) of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]phenyl}-
methanol are suspended in 3 ml of THF and 1 ml of DMF with 200 mg
(0.60 mmol) of polymer-bound triphenyiphosphine {about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min.

139 mg (0.60 mmol) of di-tert-butyl azodicarboxylate are added. The reac-
tion mixture is shaken at room temperature for 1 h. A further 200 mg

(0.6 mmol) of polymer-bound triphenylphosphine {(about 3 mmol of tri-
phenylphosphine per g) and 139 mg (0.60 mmol) of di-tert-butyl azo-
dicarboxylate are added, and the reaction mixture is shaken at room tem-
perature for 2 h. The reaction mixture is filtered, the residue is evaporated,
and the residue is purified by means of preparative HPLC; yield: 18 mg of
"A286";, HPLC: Rt = 2.08 min (method C); LC-MS: 443 (M+H).



wi t hout further work-up; yield: 2.4 g, HPLC Rt = 2.07
mn (method ¢); LCGMs: 299 (MtH). 35 2.4 g (5.4 mmol)
of nmet hyl 3-(5-piperazin-1-ylpyrimdin-2-yl)benzoate
is dissolved in 15 m of DWF, 2.98 g (21.6 nmol) of
WEH1098/49636% car bonat e and WD 2009/ 006959 PCT/EP2008/003473
PCT/ EP2008/ 003473 -187 1.5 185(7.0 nmol) of

di -tert-butyl dicarbonate are added, and the m xture
is stirred at roomtenperature for 30 mn. The
reaction mxture is filtered, and the filtrate is
eExaonplecdii The residue is taken up in 200 m of ethyl
acetate 5 and 50 m of saturated sodi um

hydr ogencar bonat e sol uti on. The organic phase is

gﬁ?ﬁé‘ﬁaﬁgpgfﬂ%ﬂ{l@é é@gﬁ%t@ Eor 7 mﬂ@ pF g"('? ‘ZJ%@%‘

r 6amtce d, 8-dihyiopynwdhbiow3-yhibenzdritete JARBTT)cat i on; vyi el d:
5 1.1 g; HPLC. 3.18 min (nmethod C; LC-Ms: 399 (MH).

10 862 ng (2,16 mml) of tert-butyl

4-[ 2- ( 3- met hoxycar bonyl phenyl ) pyri m di n-

of THF, a
dllsobutyl. g
15 tenperatu The reaction i xture
10 roomtenperature for 1 h. 3 m of sat .
solution are added to the m xture with ice
cooling. 30 m of Ngi chl orrrehand m of met hanol
are added—to —the ge xtar € ich is then

added at room
siirred at
i um su!fate

stirred for 10 mn afd#iltered thr i esel guhr
wth suction. The filtrate igggiri ed over |sodj um

sul fate and evapo- rated. The residue is ch lved in
di chl oronet hane and filtered, and the fil- trate is

15 evaporated. The product is reacted further w thout

f ?rg?ﬁ'@% (. ‘?;B' ﬁlé‘fb@softli F}iloxé( '1% @Imﬁ?gpﬁmaziﬂf’hgl)b%nﬁ@nlﬂé‘ and
2956/@@6@5’6 rﬁﬁﬁl)ﬁﬁfﬂGQSl(@eﬁémlplpMm 1-yl)pyrimidin-2-yl]phenyi}-

methanol are suspended in 5 ml of DMF with 378 mg (1.13 mmol) of poly-

20 mer-bound triphenylphosphine (about 3 mmol of triphenylphosphine per g)
and shaken at room temperature for 30 min. 266 mg (1.134 mmol) of di-
tert-butyl azodicarboxylate are added. The reaction mixture is shaken at
room temperature for 2 h. A further 378 mg (1.13 mmol}) of polymer-bound
triphenylphosphine (about 3 mmol of triphenylphosphine per g) and
266 mg (1.134 mmol) of di-fert-butyl azodicarboxylate are added, and the

reaction mixture is shaken at room temperature for 2 h. The reaction mix-

25

ture is filtered, the filtrate is evaporated, and the residue is purified by
means of column chromatography on silica gel; yield: 59 mg of "A287";
30 HPLC: Rt = 2.38 min (method C); LC-MS: 464 (M+H).

Example 52

35
Preparation of 3{6-oxo-1-[3-(5-piperazin-1-yipyrimidin-2-yl)benzyl}-1,6-
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52.2 0 [ H5 1} ~N:%~ 10 "A288" 15 NOH 94 ny
(0.48 mol ) of
3- (6-0xo0-1, 6-di hydropyri dazi n-3-yl)benzonitrile and

0 (0.48 mol) of tert-butyl
W ?gig%ﬁﬁ;y PCT/EP2008/003473

dr oxynet hyl phenyl ) pyrim di n-5
yl ] pi per azi ne-1| - car boxyl at e Hife- suspended in 4 m of
THE and 1 ml of DM wth 240 ng (0.72 mmol) of
polyner-bound tri phenyl phosphi ne (about 3 nmol of

tr| phe osphin er g) aken at room
WQF%%(IE’@# ﬁ-Y’}EGRéW'?FI'%?%hhg (0.72 mol ) of

d| -ter'-butyl azodi carboxyl ate are added. C The

reaction mxture is filtered, the filtrate is

egapior aPeeharalidn of éert-eatyd deq2i (3-hyanoxyreithy phemsg Bgrirofdin-

col umm chromat ography on silica gel; yield: 143 ny;

HPdipingrazing- baaraxy@®t hod ©); LC- Ms: 550 (M+H), 30

143 mg (0,26 mmol of tent-butyl

4- (2- {3 [ 3- (3-cyanophenyl ) - 6- oxo- 6H—pyr|-

e dis-, solved in 6 ni of a
My i n diroxatledreg aoded™ Tye

N'gg{red at Ftom tenperaturedfor 1 C

evaporat ed 5'NHe residue is taken up in water afd
ethyl acetate, and the water phase is adjusted tomﬁf-lr
i fONaOH and extracted with ethyl acetatg and WO

PCTI EP20081003473 - 189- ey chl or oget hane.

pases are conbi ned, dr over Sodium
2 d b'y—rrea-n's of
chromatography Y| \fo 117 of

LC

e, and 6

2.36 nin (metho VB 450 (I\/H—|) 5 “’%

3.2 g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
solved in 80 ml of NMP, and 4.73 g (25.96 mmol} of bis(2-chloroethyl)am-
monium chloride and 3.13 g (23.73 mmol) of potassium carbonate are
added. The suspension is stirred at 130°C for 7 days under an argon
atmosphere. The reaction mixiure is filtered, and the filtrate is stirred into
1 | of diethyl ether. An oily residue deposits in the process. The organic
phase is separated off and discarded. 500 mi of ethyl acetate and 200 ml
of saturated sodium hydrogencarbonate solution are added to the residue,
the organic phase is separated off, and the aqueous phase is extracted
again with 500 ml of ethyl acetate. The organic phases are combined,
dried over sodium sulfate and evaporated. The residue is reacted further
without further work-up; yield: 2.4 g; HPLC: Rt = 2.07 min (method C);
LC-MS: 299 (M+H).

2.4 g (5.4 mmoil) of methyl 3-(5-piperazin-1-ylpyrimidin-2-yl)benzoate is
dissolved in 15 ml of DMF, 2.98 g (21.6 mmol) of potassium carbonate and
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Preparation of a precursor for the preparation of
"A289" and "A290" 10 1 N( OH NNOON 21 153 O
HO[ N HONH2 HOk Nv NH 20 1. Preparation of
\[ 5-net hyl - 1, 2, 4- oxadi azol - 3-yl ) phenyl ] met hanol 25
\soa 990869 et hyI PCT!EPZO[}BI[}OMTJ
3-(5-nethyl -1, 2, 4- oxadi azol - 88%}) benzoate (15.86 nmol)
C are dissolved in 50 m of abs. THE in a 250 ni
t hree-necked flask, and 0,691 g of LiBH4 (31.71 nmol)
'S subsegﬁentlx i ntroduced in portions with stirrin
p

at!- DaldAdbmmpolhpf dioigarbuyhiisprhonate aredaddrd, And heanixiure is

sl Phi o Rl i Cinid T o T e fterpo. and
thé'ﬁFMté*@é%[ﬁ&aﬁﬂﬁ'Theqlésﬁfue]is MNakEA upid DO@tnhlfdfletlﬂ aSCCetate

diluted with 100 of water and extracted 3x wt

mangf S&imd iof 5abxrele|das®nu mﬁydr@@ﬁnﬂaﬁb@waﬂeg@mmm H&eedrganic

hed 1 of di
ofetREs Shoriled 67 hoaee G Sl 0L TN e Bler
e\BaRIMAlfate A BUépborﬁfed 'TQ\%t[br%ﬂubﬁlsQééét'eﬁ‘?uﬁHér m{hout fur-
chr omat ogr aphy (50 g of lica ge DCM +

2 e poseadtoPEiEEPA006/ BB’BE?@ 18 m(mietm'etlél) LO’-MS 399
prﬁdbj_ﬁt is crystallised fromdiethyl ether/petrol eum
1( Y mp. 57-58C. 5 2. Preparation of

3- hydr oxynet hyl benzam di ni um acetate 40 g of Raney

ni ckel (water-wet) are added to 124.84 g of

[ 86@5ngeL M mmiol Pofitearadybd-{2-( 3-nye thpiaybdmppimemad]pyrimidin-
xture of 1300

B0V P PEeALCAS 1A &1 30l 120 B Ol HhapBd, 10Hm
gﬂ?b Eh‘ﬁn{&ﬁ&“’f R1 4B IBRNALRT hrid O AT F THRE Rkt room

at nos
temperature The reaction mixture is stirred at room temperature for 1 h.

3 ml of sat. sodium sulfate solution are added to the reaction mixture with
ice cooling. 30 mi of dichloromethane and 5 ml of methanol are added to
the gelatinous mixture, which is then stirred for 10 min and filtered through
kieselguhr with suction. The filtrate is dried over sodium sulfate and evapo-
rated. The residue is dissolved in dichloromethane and filtered, and the fil-
trate is evaporated. The product is reacted further without further purifica-
tion; yield: 677 mg; HPLC: 2.66 min (method C); LC-MS: 371 (M+H).



pressure until 14.7 | of hydrogen have been taken up
(45 h). For work-up, the catalyst is filtered off,
and the solution which remains is evaporated to
dryness, and the residue is boiled up in nethy
WOSI009/M6PY et her and filtered 15 off. The cr%’%ft"%iﬁﬁﬂsmm‘m
are dried overnight in vacuo.gg3. Preparation of
-[ 2- (3- hydr oxynet hyl phenyl ) pyri m di n-5-yl]-N, N
di met hyl f or mam di ne 20 716 ngy of
3- hydr oxynet hyl benzam di ni um acetate (3.41 mmol) and
1582 g of
({2-di met hyl am no- | -
nmet hyl ene) - di

di met hyl i mpni onet h I]\gnylamno}

I “ bhdsphat e
we

(am no- ur sor)
suspended | of Bps in an N2-fhkushed
25 100 m t -necked flask with Cad 2 protection,

and a freshly prepared solutfon of 0.235 g of Na in 5
m of abs. nethanol is added gropwise with stirring.
The reaction mxture is stirred at 60C for 30 mn,
during which a clear sol ornms. For work-up, the
reaction batch is dil 30 of

di cht or onet han wash
evaporated to OF and punifie
(silica gel RCM + % of Me ;o mp.

20091006959 PCT/ E132008100347 -191- Exanp
Preparation of

6- (4- net hanesul f onyl phenyt) - 2¥4[ 3- ( 5- pipera2|n-1-yl- 5
pyrim din-2-yl)benzyl]-2H pyri dazi n-3-one ("A289") H
100 o0R~R | I C. No t

N&

ter
by ch ography

“A288"

W@a@m

L_nH

94 mg (0.48 mmol) of 3-(6-o0x0-1,6-dihydropyridazin-3-yl)benzonitrile and
177 mg (0.48 mmol) of tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-
yllpiperazine-1-carboxylate are suspended in 4 ml of THF and 1 ml of DMF
with 240 mg {0.72 mmol} of polymer-bound triphenylphosphine {about

3 mmol of triphenylphosphine per g) and shaken at room temperature for
30 min. 168 mg (0.72 mmo!) of di-tert-butyl azodicarboxylate are added.
The reaction mixture is filtered, the filtrate is evaporated, and the residue is
purified by means of column chromatography on silica gel; yield: 143 mg;
HPLC: Rt = 3.24 min {(method C); LC-MS: 550 (M+H).

143 mg (0.26 mmol of tert-buty! 4-(2{3-[3-(3-cyanophenyl)-6-oxo-6H-pyri-
dazin-1-yimethyl]phenyl}pyrimidin-5-yl)piperazine-1-carbamate are dis-
solved in 6 ml of acetonitrile, and 6 ml of 4 M HCI in dioxane are added.
The reaction mixture is stirred at room temperature for 1 h and evaporated.
The residue is taken up in water and ethyl acetate, and the water phase is

adjusted to pH 12 using NaOH and extracted with ethyl acetate and
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15 cK - --ci ~CIHH 20 % | A289" 53.1 1.95 g
(7.8 mml) of
6- (4- net hanesul f onyl phenyl ) - 2H pyri dazi n- 3- one and 2

) . ) of N |
\\?z’g){s'ﬁﬁ%})oxymt hyl phenyl ) pyr i i di n-5-yl] - o @CT/EP2008/003473

N, N- di et hyl f or mani di ne ar e 188spended in 50 m of THE
and 15 m of C DWVF with 3.9 g (11.7 mmol) of
polyner-bound tri phenyl phosphi ne (about 3 mol of

e e T Bahis Phebs 932(%@;1 R prer sodium
d The
Ao é%"‘* e e R Kol S ol e Tor 15
hYleN_f‘ur?t tngrof “22889 HPLG R 2)360min rhgthed- ©p wiiMS: 450
tri phenyl phosphi ne (about 3 mrol of
twg‘ﬁbnyl phosphi ne per g) and 1.80 g (7.8 nmol) of
di -tert-butyl azodicar- boxylate are added. The
reaction mxture is shaken at roomtenperature 35 for
1Brdpardtien bEaprécUrsoi for thie prepdratite b ta2891dancsa 290"
filtrate is evaporated. 1 N HC (100 m) is added to
the oily residue, which is then extracted with ethyl
acetate (100 m ). The acidic water phase is washed
again with.ethyl ace WO 2009/ 006959 PCT/g£P2908/ 003473
-192 Lat i d.®adi um
X Wth

B, The __m xtup mxtuels actd
et h'i 3 .l The organic phase yé\ l&po- rated, and
t due i Qdried in vacuo; Vi eId 1 g HPLC. Rt =

2.19 mn (nethod C; LC-Ms: 489 (MHH). |5 53.2 1.7 ¢
(3.48 mol ) of

N -(2-{3-[3-(4-net hanesul f onyl phenyl) 61 oxo-

6H pyri dazi n- 1-yl net hyl ] phenyl } pyri m di h-5-yl)-N, N-di m

et hyl formam dine are dissolved in 30 nl of di oxane

and 30 of water, and 1368 g 10 (12, z Dl ) of

pot assi arbonate arg added. The re on nmixtufe is
r &fQ B h. After coolind'@a roan tenfle atlice
the reaction Imx ure is concentrated to ablput H80 ,
and the resuN -pitate is filtered F'f Wit h
suction, washed w yater and dried in vacuo.

1. Preparation of [3-(5-methyl-1,2 4-oxadiazol-3-yl)phenyllmethanol

3.46 g of methy! 3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoate (15.86 mmol)
are dissolved in 50 ml of abs. THF in a 250 ml three-necked flask, and
0.691 g of LiBH4 (31.71 mmol) is subsequently introduced in portions with
stirring at 0°C under a nitrogen atmosphere, and the mixture is stirred
without cooling for a further 20 h. For work-up, the reaction mixture is
adjusted to pH 7 by slow dropwise addition of 1 N HCI with stirring, diluted
with 100 ml of water and extracted 3x with 50 ml of dichloromethane. The
combined organic phases are washed 1x 100 ml of water, dried over
sodium sulfate and evaporated to dryness in a rotary evaporator. The puri-

fication is carried out by chromatography (50 g of silica gel / DCM + 0-1%
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15 Yield: 1.5 g HPLC. 2.30 mn (nmethod C); LC Ms: 434
(MH). 53.3 1.4 g (3.23 muol ) of

2-[3-(5-am nopyri m di n-2-yl ) benzyl ] -6-(4-

met hanesul f onyl phenyl ) - 2H pyri dazi n- 3-one are

WR0YPWRY in 30 M of 20 NMP, and 1.59 g (8.FC/ERRIPY/003473

of bi s(2-chl oroethyl)ethyl amgge- hydro chl ori de and
1.22 g (8.72 mmol ) of potassium carbonate are added.
The suspension is stirred at 130C for 5 days under an
argon at mosphere. The reaction mxture is filtered,
antiMefeHY. i Ther produckissyrystatiged droon giEshylietber/peteelaym ether;
et her %‘réoei |y residue deposits in the process. The

r B5Pae& 98 puri fied by 25 neans of col umm

chromat ography on silica gel. The resultant product is
purified by neans of preparative HPLC, yield: 41 ng of
"2289" Prepanation-of Semtdaoxymethybenamidiniun® agetaté net hod
CO; LG Ms: 503 (MrH). 30 Exanpl e 54 Preparation of
4-{1-[3-{5-am nopyri m di n-2-yl ) benzyi] - 6- oxo-1, 6-di hyd

230 YRR Bk BT A f R P4 oMl Rymethy-
5112, 4 cRaktiazai-3wilipheNy|rhe thd IO &0. B9 nmiilYin a\mixtuxesd"
15 54.1 1.

| - 5 7.8 [ ) f . .

61800 &5kt spatsiane) o ] of Gasion aeetimacid andz1Qp my of water,
£ . .

o AE Mty 1 MSRIPRRISH 2/ B0m TR oS AP P ROSPhEr

ypresaQré antintd @il g hade n taked up (45 h)TRer svark-up,

15 mM of DVF with 3.9 (11.7 nmol ) of pol yner-bound
t epsiaivsh Ho'diaied off; aﬁadhe solution wiich remains is evaporated to

dryness, and the residue is boiled up in methyl tert-butyl ether and filtered

off. The crystals are dried overnight in vacuo.

3. Preparation of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-N,N-

dimethylformamidine

716 mg of 3-hydroxymethylbenzamidinium acetate (3.41 mmol) and 1.66 g
of ({2-dimethylamino-1-[dimethylimmoniomethyljvinylamino}methylene)-
dimethylammonium dihexafluorophosphate (amino-reduction precursor)
(3.41 mmol) were suspended in 15 ml of abs. methanol in an No-flushed
100 ml three-necked flask with CaCl, protection, and a freshly prepared
solution of 0.235 g of Na in 5 ml of abs. methanol is added dropwise with
stirring. The reaction mixture is stirred at 60°C for 30 min, during which a
clear solution forms. For work-up, the reaction batch is diluted with 50 ml
of dichloromethane, washed 2x with 20 ml of water, evaporated to dryness
and purified by chromatography (silica gel DCM + 0-5% of MeOH); m.p.
105-6°C.
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phenyl phosphi ne per g) and shaken at room tenperature
for 30 mn. 2.75 g (11.7 mol) of di-tert-butyl
azodi car boxyl ate are added. The reac 25 tion rrixture
i s shaken at roomtenperature for 15 h. A further

6
WP 20090@9%hol ) of pol ymer - bound tri phenyl phospifi'ieP sBsjonnars

(about 3 mmol of tri- phenyl{gmosphi ne per g) and 1.80
g (7.8 nmmol) of di-tert-butyl azodicar- boxylate are
added. The reaction m xture i s shaken at room
tenperature for 15 h. The reaction mxture is

f Elxaenpied 53nd the filtrate is evaporated. 1 N 30. HC
(100 nt) is added to the oily residue, which is then
extracted with ethyl acetate (100 m). The acidic

j i I 4and
¢ haEpalaNEn B RN IR R A B I3 piBeracft .2
hpqlr:nman@ylbmmq.2!—T4mqndazmt3mae i(‘A2B&'yacted 2 x with
ethyl acetate. The organi c phase is evapo 35 rated,
and the residue is dried in vacuo; Yyi eId 1.2 g; HPLC
Rt =1.59 mg (nmethod C); LC-MsS: 436 (MtH). WO
2009/ 006979 EeT/ EPZOO 03473 -194 54.2 1.2 g (3.48
@ ( {3H ophenyl ) - 6- 0xo, 6H pyri -
waret hy) | pheny p rimidin-5- yI) N, N-di net hyl fo
dine are dis- sol ved of di oxane and 50
water, and 1.2 g (8.7 nmol) lof pot assi um
pnat e are added. The reaction mxture is refl uxed
for\;5 . After cooling to r\Q%mten'perature t he
[ ' about 30 m, and
the reSwms precipitate is fil ff with
wat & and dri eg Th vacuo. The
residue is piri?i e _gf means of 10 cliwthp N7 H,

chr omat ogr ap c-- I ca gel; i §| d: 145 f["A290";
HPLC. 2.49 m rrethod O; LG M 381 .“The

compound

3- {1 [3 Wpyrl '
ro-

i's obt ne anal&ous y.
6-(1- net hyl -9

H pyrazol - 4-yl) - 2- [3 (5-pi peﬂ‘ag'
enzyl]- 2H pyridazin-3-one ("

2-[ 3-(5-am nopyri m di n- 2aygg-ben
H pyrazol -4-yl)-2H pyri - dazin-

n- 2-yl ) benzyl ] - 6- oxo- 1, 6- di hyd

itrile ("A291"); ESI 381,

| e 55 20 Pregparation of
g

di n-2-yl) b

C6-N1-nmethyl- 1
e ("A293")

53.1  1.85 g (7.8 mmol) of 6-(4-methanesulfonylphenyl)-2H-pyridazin-3-
one and 2 g (7.8 mmol) of N-[2-{3-hydroxymethylphenyl)pyrimidin-5-yl]-
N,N-dimethylformamidine are suspended in 50 ml of THF and 15 ml of
DOMF with 3.9 g (11.7 mmol) of polymer-bound triphenylphosphine {(about
3 mmol of triphenyiphosphine per g} and shaken at room temperature for
30 min. 2.75 g (11.7 mmol) of di-tert-butyl azodicarboxylate are added.
The reaction mixture is shaken at room temperature for 15 h. A further
2.6 g (7.8 mmol} of polymer-bound triphenylphosphine (about 3 mmol of
triphenylphosphine per g) and 1.80 g (7.8 mmol) of di-fert-butyl azodicar-
boxylate are added. The reaction mixture is shaken at room temperature
for 15 h. The reaction mixture is filtered, and the filtrate is evaporated. 1 N
HCI (100 ml) is added to the oily residue, which is then extracted with ethyl
acetate (100 ml). The acidic water phase is washed again with ethyl ace-
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25 55.1 Preparation of

NN-di met hyt-N-(2-{3-[3-(1-nmethyl -1 H pyrazol-4-yl)-

6- oxo- 6H pyri dazi n- 1-yl net hyl ]

ghenyl pyrimdin-5-yl)formam dine 30 35 CVO

0G9¥IT6T39 PCT/ EP20081003473 -195 / o /~ " RKTf§H2@08{003473
\ N- NV510 \ _ NNH1@2-NH2 10 r; /F~-P,-F ~I

FBI F F/NF N1~ N NN CNNNI H 15 3.33 g

(24.1 mol ) of potassium carbonate are added to a
solution of 1.7 g (4.8 mol) of 6-(1-nethyl-1

H- taye andithdn pdjusied toypiH@asing Selahsodioch hydr@@enrardosate. The

%@tw%&m@ﬁgﬂdp% st ebvhaseiple The orsaRishhass & PO

ToERaT, e e e st e o B R B mi

an@néthedr@s LIC-I%: 489gpertd).on is stirred at room
tenperature for 5 days. Water is added to the reaction
m'xture which is then extracted with ethyl acetate.

o B ol LR o) R P35 e Bhes o IR -6-0nc-

aOBH(byﬁ'|datime1 Jyeﬁewﬁph@f;g}pﬁyhm@m)ﬁ yn-av, Nsdifrethylfodnifaonidine
15 min and filtered and the residue is rinsed with
i sHBrapenived #nal mlafidjoxanenand 38 akafivater.and 5684

(12.2 mmol) of potassium carbonate are added. The reaction mixture is
refluxed for 15 h. After cooling to room temperature, the reaction mixture is
concentrated to about 30 ml, and the resultant precipitate is filtered off with
suction, washed with water and dried in vacuo.

Yield: 1.5 g HPLC: 2.30 min (method C); LC-MS: 434 (M+H).

53.3 1.4 g (3.23 mmol) of 2-[3-(5-aminopyrimidin-2-yl)benzy]-6-(4-
methanesulfonylphenyl)-2H-pyridazin-3-one are dissolved in 30 ml of
NMP, and 1.59 g (8.72 mmol) of bis(2-chloroethyl)ethylamine hydro-
chloride and 1.22 g (8.72 mmol} of potassium carbonate are added. The
suspension is stirred at 130°C for 5 days under an argon atmosphere. The
reaction mixture is filtered, and the filtrate is stirred into 200 ml of diethyl
ether. An oily residue deposits in the process. The residue is purified by
means of column chromatography on silica gel. The resultant product is
purified by means of preparative HPLC; yield: 41 mg of "A289" trifluoro-
acetate; HPLC: Rt = 2.19 min {(method C); LC-MS: 503 (M+H).

Example 54

Preparation of 4-{1-[3-{5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile ("A290")
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Yield: 740 ng; HPLC. Rt = 2.42 min (nethod C); LC Ms:

349 (MH). 30 2 m of acetic acid, 2 m of water and

6 g of Raney nickel are added to a solution of 6.77 ¢

5%% 4 mol) of 6-(1-nethyl-1H pyrazol -4-yl) 24 é
“ﬁ?/PQf'ngZ 4- oxadi azol - 3-yl ) benzyl ) - 2H pyr | A ST TAEPROpR03473

in 300 M of nmetha 35 nol, -atgBthe m xture is

hydr ogenat ed at roomterrperature and under a hydrogen

at nosphere for 2 days. The reaction mixture is

filtered, and the WD 20091006959 PC1' 1EP2008/ 003473

196 filtrate is_evgporated a ied in vacuo. The
product was red furthg ut Nfurther
purificati et d: 6 @ HPLC 1. n (method O):

LC- ME: 5 A suspensi on ~§NFONZ0. 4 ol )
of 3-[6-05X0%3- (1- meNRyl - 1H pyrazol - i

yl)-6H pyridazin-1-y ] benzam d| ni um acet ate and
9.94 g (20.4 mol) of
({2-di met hyl ami no- 1 - [di

ni omet hyl ] vi nyl am no}

ghdsphate are
di ssolved in 70 m of nmetha 1 7.6 m (40.7
nmoi ) of 30% sodi um net hoxi de n i n nmet ha- nol
are added dropw se. The reactio xture is slowy
warnmed to 60C and stirred at thrs tenperature for 60
mnutes. After the myture has been € cooled to room
tenperature, a furtherss (30.0 ) of 30%

sodi um 15 net hoxi de sol i n met panol are added
dropwi se, and the m xture sRiwrred at 60C for 2 h.
After cooling, the solvent i S,Jre pved by digtillation,

and water is added to the resi dde. OTh&8 agleolis phase
I's decanted off, ethyl Sﬁetate ' addad’t o t he
8 @ room 20

ate is filtered

resi due, and the mi xt uft s stirr
tenperature for 15 mn. The precip
off with suction, washed wth ethyl acetate and dried
in vacuo; yield: 6.8 g of beige solid; NPLC. 2.05 mn

(20qE928869®5 t‘g(y@%ﬁ%ﬁ)ﬁsg g@, @%”V%OZH pyridékin-3-one and 2 g

(7.8 mmol) of N'-[2-{3-hydroxymethylpheny!)pyrimidin-5-yl]-N,N-dimethy!-
formamidine are suspended in 50 ml of THF and 15 mi of DMF with 3.9 g
(11.7 mmol) of polymer-bound triphenylphosphine {about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min.

2.75 g (11.7 mmol) of di-tert-butyl azodicarboxylate are added. The reac-
tion mixture is shaken at room temperature for 15 h. A further 2.6 g

(7.8 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and 1.80 g (7.8 mmol) of di-teri-butyl azodicar-
boxylate are added. The reaction mixture is shaken at room temperature
for 15 h. The reaction mixture is filtered, and the filtrate is evaporated. 1 N
HC! (100 ml} is added to the oily residue, which is then extracted with ethyl
acetate (100 ml). The acidic water phase is washed again with ethyl ace-
tate and then adjusted to pH7 using solid sodium hydrogencarbonate. The
mixture is extracted 2 x with ethyl acetate. The organic phase is evapo-
rated, and the residue is dried in vacuo, yield: 1.2 g; HPLC: Rt = 1.58 min
(method C); LC-MS: 436 (M+H).



-197- 55,2 0i VNV OV I \ ~NN\V I I N~5-NNI11 N

NH ~N'N~r "A293" o 10/ N C\ P_N_N- 15 "A292"

L.NH 130 m of dioxane and 5 g (11.4 mml) of

N, N- di mathyl N -(2-(3-[3-(1 20 met hyl -1
“ﬂzﬁ??’%?fﬁﬁ -yl ) - 6- ox0- 6H pyri dazi n-1 -yl met hy | AIH)98/493473
yrimdin-5- yl)formam di ne .aqgg added to a sol ution of

5.5 g (40 mmol ) of potassium carbonate in 130 nl of
water. The reaction mxture is heated at the boil for

15 h and subsequently cooled to roomtenperature. The

di oxane is 25 renpoved by distillation, and the

WEieq iz 8 SARE N oF et ool

6‘89% 1- );HPé{fn;?m?r?erngpg}lﬂlcflﬁg—P?W N\direth rrr%ﬁﬂdh%é?'b dis-

I s(2-chf oroet hyt t hyl ammoni um
cbtblued mhesarml taa‘d:diemlanesend 60ambof waleorandk @ g (Brdemmol) of

’ Bbﬁt’ﬁ Eﬁrp‘h CQ’Rﬂlfbag"é% ?dfgguhfzq,gqq%;lp[ﬂ niture s Mfuxed for 15 h.
g?‘ﬁﬁ ﬁdfoy'ld?"? {_é éf'a anld teﬁre%‘&ﬁon MidRPS 19 chiterraied to

yrr0| e reaction mxture Is
hahdnaaloBGaml mtrfearesﬁltdawrec”ﬂuete iefiteired offiwittusectios,

cooled an iltered, 35 and the filtrate is_added to
2WOShE ?'o\”éﬁﬁﬂ“dé{f iN VAGUB; e residpe s peifird by means of

2@%‘&?}%%?@8%@%3%%@%%@8 PR RGA730 0 200

aghite (mettvdl Cha CiMS 381 (M+EIxtracted with 3 x 150 nl of
di chl or onet hane.

1

o

The compound 3-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
15 pyridazin-3-yl}benzonitrile ("A291"); ES| 381, is obtained analogously.

Example 55

Preparation of
20

6-(1-methyl-1H-pyrazol-4-yl}-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-
2H-pyridazin-3-one ("A292") and
2-[3-(5-aminopyrimidin-2-yl)benzyl}-6-(1-methyl-1H-pyrazol-4-y)-2H-pyri-
dazin-3-one ("A293")

25
25.1  Preparation of N,N-dimethyl-N"(2-{3-[3-(1-methyl-1H-pyrazol-4-yl}-
6-0x0-6H-pyridazin-1-ylmethylJphenyl}pyrimidin-5-yl)formamidine

30

35
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The organi c phases are dried over sodium sulfate and
evaporated. 300 ng of this residue are dissolved in 5

m of DMF, and 387 ng of potassium5 carbonate and 195

pl (0.91 mmi) of di-tent-butyl dicarbonate are added,
HPA009MB6HI xt ure is stirred at room tenper at ur BCT/(EP2008/003473
h. The reaction m xture is.fijgktered, and the filtrate

is evaporated. The residue is suspended in di-

chl oronet hane and washed wi th saturated sodi um

hydr ogencar bonate. The organi c phase is dried over
sodlun1sul ai@ and subs ently evapor 10 F

reS|due|s urified by of colum_chrongt od hy/N
on_si SV 1 v Nng;__HPLC: - mNn (frethod

O; MS: 529 (M+ .90 nmg (0.17 ) of Nl‘{’
tert-butyl

4-(2-{3-[3-(1-nethyl - 1H pyrazol - 4-yl) - 6- oxo- 115
6H pyri dazi n- 1-yl et hyl ] phenyl } pyri m di n-5-ylt) pi per azi
ne-1|-carboxylate are dissolved in 10 f di
and 1 m of 4 N HCl in dioxane is adffe nelr eaction
m xture is stirred at room tenper ‘ 2\
subse- quently evaporated to d : N gf=<
"A292" hydrochloride; 20 HPLC. 2805 mn (nethod %g;
LC-Ms: 429 (M+H). Exanple 56 Alter ' '
of 3-{1-[3-(5-hydroxypyrimdin-2-41) enzyl]-ééoxo- 25

1, 6-di hyd ropyridazin-3-yl}be @3") 30
35 WO 2009/ Q06859 CT/F P2008y003473L - 199FF1F N 5 Br
NNZ NNFNF3 N ' g

10 11 FAZGS]\!I{I o~ N
N 1. i \:
3-{ T-R3_ 5- grom)pyri T;lq )benzy\f oxX6- 1% 6-di -
15 hyd¥opyridazin-3-y!'TbeNzoffitrile 6 3 g of
(0.

31 nol) and 87.9 g of

3- cyanophenyl pyri dazi none (
5- br ono- 2-

3.33 g (24.1 mmol) of potassium carbonate are added to a solution of
1.7 g (4.8 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one and
1.22 g (4.8 mmol) of 3-(3-bromomethylphenyl)-5-methyl-1,2,4-oxadiazole
(prepared by the method of W. W. K. R. Mederski et al, Tetrahedron 55,
1989, 12757-12770) in 50 ml of DMF, and the resultant suspension is
stirred at room temperature for 5 days. Water is added to the reaction
mixture, which is then extracted with ethyl acetate. The organic phase is
washed with water, dried over sodium sulfate and evaporated. Isopropanol
is added to the residue, and the mixture is stirred for 15 min and filtered,
and the residue is rinsed with isopropanol and diethyl ether and dried in
vacuo.

Yield: 740 mg; HPLC: Rt = 2.42 min (method C); LC-MS: 348 (M+H).

2 ml of acetic acid, 2 m| of water and 6 g of Raney nickel are added to a
solution of 6.77 g (19.4 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2-[3-(5-
methyl-1,2,4-oxadiazol-3-yl}benzyl}-2H-pyridazin-3-one in 300 mi of metha-
nol, and the mixture is hydrogenated at room temperature and under a

hydrogen atmosphere for 2 days. The reaction mixture is filtered, and the
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(3-chl oronet hyt phenyl ) pyrim dine (0.31 nol) are

di ssolved in 610 mM of 20 DMF under an inert-gas

at m)sphere in a 1000 mM one-necked flask, and 111.11
caesi um carbonate (0.34 nol) are subsequen I

W d?c?gﬂo 6¥e reaction mixture is stirred at 4@5@5‘%(20932003”3

h. For work-up, the mxture 196 -diluted with 600 m of

water with stirring, and the resultant precipitate is

25 washed with copious water and a little nethanol and

chromat ographed over 1 kg of silica gel. The prodyct

f filrate imevaparatashndhdtied iy vacum e ri@ducbwap yﬁ@%lgd farther
| Rhfible RBRY R fEaydt Siddth B APLC o' 24 B LBt Gms:

aB0dQR+H). vacuo;, mp. 178-9C. 30 2. Preparation of
3-(6-0x0-1-{3-[5-(4,4,5, 5-tetranethyl -1, 3, 2- di oxa-
borol an-2-yl ) pyrimdin-2-yl]benzyl}-1, 6-di hydropyri daz

LR slisfehBRNA B1d (8.4 Rind of Sk 3 1 1anelhyt 1Havgagle-
3
o e Sty St 6tos oo

rivesndarirTs 1-[dimegbylimaopiemethyvinglagige}methylene)di-

PR Ra AT FekindeOnfRtanale Bud dRAERELn 70 mt 8Pmibina-
t hble%nﬂeﬁiﬁﬁll (4bl 2fma Créf b@%t ﬁshuaﬁw rhefhoMdesSiLiion imetha-
686 g of (PPh3)2Pd are subsequently

adGle@re aged ﬂ@mtThmraa@trorn nmxtw:e i sleevlsawamne,d fto 608C

fapd 31616 St mPerartrt (oAb e dAneting ire 685 been

ofodfRHYb rvbinhtefifdraiung, é‘?urﬁ%r PEhILBO.0 @A) Qf‘ﬂo% sodium
precipitate is filtered off with suction.

r esiihoxide sphdionpgn trmtaanel aral@ﬁa@ropm@@ndi thefmlxture is

oy ired BPEBAC 302 b RBEE Cadiibarid sPbitalis BmavediyaiSlagion,
r 884 Wiftel 8 Rlded t'oetﬁe rE%laQQ The %HU@BF§ Bﬂﬁse id Jié@érﬁgd Ok

w th suction and washe a little acetone,
2eBwbaretate B. adtte:btartaelraaldué and the mixture is stirred at room

.Wy{r@ﬁ’%ayi s Thmh, Yhednsentae » Blerabol wingyichshgwathed
3wl g_egqf@_aﬂce{éie[ﬁd(dlnéu v vacuBt YR g df bhige Yo Hper €!
2.05 min (method C); LC-MS: 415 (M+H).



20 pyrimdin-2-yllbenzyl)-1, 6-

di hydropyri dazi n-3-yl)benzonitrile (102.7 mvol) and
33.81 g of sodium perborate tetrahydrate (339 mol)
are mxed in a mxture of 220 M of THE and 220 mni
WRORYO06X5% 1000 M one-necked flask and sti r%ergEPe‘t'POB%‘m”
roomtenperature for 2 h, dud/ng which a pal e precipi-
tate deposits. The reaction mxture is diluted with
800 m of dichloro 25 nethane, shaken with 500 m of
sat urat ed aqueous ammoni um chl oride ~. solution,

dBP&d over sodi um sul fate and evaporated to dryness in
a rotary evaporator. The residue is slurried in

met hanol, filtered off with suction and washed with
di et hyl et he‘ra, m p. 245-8C. 30 Exanple ation

of
2-{3- yet hoxy) pyrimdi yIy-
5 35_gf Mzl -- vl ) - 2H pyri da2i n- 3- one (

Gy y
CVO 8091006955 PCMBPepoRlo034r3 201 0/l 1 4 N N
TN+ HON NI NOH ~\ O O NNN~i. O- i OH|"A2%@93" 10
252 nmg of

2-[3-(5-hydroxypyri m di n-2-yl) be
H pyrazol -4- yl)-2H pyridazi nz3-apen(0
suspended in abs. THE under—ug“prd’lectlve

10 atnosphere in a 25 m three-mécked fl agk, ON
15 (tetrahydropyran-2-yl oxy) et hano%4 nmol ) a

-met hyl -1
are

d 6
ng of triphenyl phos- phine (1.4 muol) are added, and
for 3¢ mn 275 pI of
(1.4 mmol ) are

the m xture is stirr
di i sopropyl azodi cafb 3
subsequently ad QM S8 the reaction mxture
is stirred at "By _fjor afurtherN or 20 wor k- up,

15 the reaction m xXture is diluted™W 0 m of
di chi oronet hane, washegow th 10 rﬂkg.fNHNat er, dried
over sodium sulfate, evaporated to dry-

130 ml of dioxane and 5 g (11.4 mmol) of N,N-dimethyl-N-(2-{3-{3-(1-

20 methyl-1H-pyrazol-4-yi)-6-oxo-6H-pyridazin- 1-ylmethyl]phenyl}pyrimidin-5-
yhformamidine are added to a solution of 5.5 g (40 mmo!) of potassium
carbonate in 130 ml of water. The reaction mixture is heated at the boil for
15 h and subsequently cooled to room temperature. The dioxane is

removed by distillation, and the resultant precipitate is filtered off with suc-

25
tion, washed with water and dried in vacuo; yield: 3.6 g of "A293"; HPLC:
2.11 min (method C); LC-MS: 360 (M+H).
1.4 g (7.5 mmol) of bis(2-chloroethyl)methylammonium chiloride are added
30

to a solution, kept under nitrogen, of 1 g (2.78 mmol) of 2-[3-(5-amino-
pyrimidin-2-yl)benzyl]-6-(1-methy!- 1H-pyrazol-4-yl)-2H-pyridazin-3-one
("A293") in 25 ml of 1-methylpyrrolidone, and the reaction mixture is
heated at 130°C for 5 days. The reaction mixture is cooled and filtered,

35 and the filtrate is added to 200 ml of diethyl ether. An oily residue deposits,

to which 100 mi of saturated sodium hydrogencarbonate solution are
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ness and purified by chromatography. (silica gel: MIB
ether -> DCM-> DCM: 30% of MeOH). The THP-protected
product is stirred at RT for 20 h in 5 nl of 4 N HC

J e. The reaction solution is evaporai}pcdr ,
“fgz ﬂ%@gséa%nd cryst allised from nmet hanol / di eth é%'ﬁggd?%}”}
gi ving "A294"; ESI 405; m-pi98182-3C. The foll owi ng

compounds are obtained anal ogously 30 Conpound Nane
and/ or structure ESI No, |MH "A295"

s aT R B RA T  Ebs
T e i e, o

4@3bthinresidud ark Higdolwpyrin Ganl of BMA, )ahdrﬁsi’nmrcbfl @ta@ﬂaﬁ"
2-{3-[5-(3-hydroxypropoxy) yr i.mdin-2- ?/ écil
SchOnRpic anl p MBI IIOL Sl dipriiaiidicaBoRatais added

Eé?@‘?ll[rg n‘?%lu?'g | %tﬁﬂ%@h{ ﬁ)%g? gépna pesature for {h. T _eyrlrﬁachon pigture

- isefilfeaao) arﬁ@[r@ﬁﬂ[rﬁtﬂ iscdvaphragd) Tﬂre\reﬁdbe isLSugpandedNiiali-

OVWONHCIHNH3 / 4 ON\ NN 20 a INN N/ OH
2¢chlorgmethanenand washed with saturated sodium hydrogencarbonale
The organic phase is dried over sodium sulfate and subsequently evapor-
ated. The residue is purified by means of column chromatography on silica

gel; yield: 36 mg; HPLC: 2.89 min {(method C); LC-MS: 529 (M+H).

90 mg (0.17 mmol) of tert-butyl 4-(2-{3-[3-(1-methyl-1H-pyrazoi-4-yl)-6-oxo-
6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yl)piperazine-1-carboxylate are
dissolved in 10 ml of dioxane, and 1 ml of 4 N HCl in dioxane is added.
The reaction mixture is stirred at room temperature for 15 h and subse-
quently evaporated to dryness; yield: 80 mg of "A292" hydrochloride;
HPLC: 2.05 min (method C); LC-MS: 429 (M+H).

Example 56

Alternative preparation of 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-
1,6-dihydropyridazin-3-yl}benzonitrile ("A263")
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O\ NHO NN~ | I 30 1. Preparation of ethyl

3-acetyl benzimdinate 30 g of 3-cyanacet ophenone (207
nmol ) are suspended in 170 M of a 35 10% sol uti on of

HCl in diethyl ether in a 500 m one-necked flask and
woab®ehobse0C, and 18.68 ml of abs. et hanol arecadeeshsno3473
The reaction nmix WO 200910063?8 PCTI EP2009/ 003473

-203 Lure is stirred at RT f 14 days. For work-up,

the reaction mxture is diluted with 500 m of

di ethyl ether, the precipitate is filtered off Wi th
suction and _rinsed with copious diet

ot and
the residueS s dried at 50C|navac- 5uumlg
cabi « MWA- 122-4C. 2. Prépar N
3- @ vl Benzani di @ }l
b

t'y| benzi @indi-vate. alg suspendgd in 190 m of

hanol in a 1000 })!ne-necke flask, jand 190 mi
1'10% sol uti on of Bra i n mthanol jrez
subsequent |y added, and the reaction batchy is re-
fluxed for 3 h The reaction batch is evaporated to
dryness i evaporator and e crude
formin tfhe ex ep, LC—I\/@ 0. 886_mi ‘j@\f
163. . J
N - -acet yl phen rlmdln 5- - N, N-dlmethyN
formanidi ne 20 16.1 DHS acetyl benzam di ne (content
779 ({76. 62 (#283 and 37.41 g of |l

((2- dNret hyl ami no- 1- [ di net hyl i moni®net hyl ] vi nyl ani no}
nmet hyt ene) di - net hyt ammoni um di hexaf | uor ophosphat e
(am no-reduction precursor) (76.62 mmol) are
suspended in 200 mM of abs. nethanol in an N7-fl ushed

anlt a1 r SRR B -5 DramppLanen Ry 15-o-1.6-i-
oA B R TC TS ST red at EBS’? or 30

m'n during which a clear solution forns. For

k-up, about 90% of the nethanol are renpved P a
61 13'g of 3-cyanophenylpyridazinone (0.31 mol) and 87.9 g of 5-bromo-2-

(3-chloromethylphenyl)pyrimidine (0.31 mol) are dissolved in 610 ml of
DMF under an inert-gas atmosphere in a 1000 ml one-necked flask, and
111.11 g of caesium carbonate {0.34 mol) are subsequently added. The
reaction mixture is stirred at 40°C for 72 h. For work-up, the mixture is
diluted with 600 m| of water with stirring, and the resultant precipitate is
washed with copious water and a little methanol and chromatographed
over 1 kg of silica gel. The product fractions are combined and evaporated
to dryness in a rotary evaporator, and the product is slurried with a little
methanol, filtered off with suction and dried at 70°C in vacuo; m.p.
178-9°C.

2. Preparation of 3-(6-ox0-1-{3-[5-(4,4,5,5-tetramethy!-1,3,2-dioxa-
borolan-2-yl)pyrimidin-2-yljbenzyl}-1,8-dihydropyridazin-3-yl)benzonitrile

35.57 g of 3-{1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyri-
dazin-3-yl}benzonitrile (0.08 mol), 26.43 g of bis(pinacolato)diboron (0.104



10

15

20

25

30

35

30 rotary evaporator, and the remaining residue is
diluted with 300 Ml of di- chloromethane, washed 2x
with 100 ml of water, dried over sodiumsulfate and

V. dto dryness The purification is c Sito
\@yﬁgﬁp(gﬁ%r%t ogra- phy (silica gel DCM + 1-5% o?H %ﬂ 3473

The product fractions are cad®B5 bined, evaporated to
dryness and stirred with i-PrOHd, mp. 146-8C. WO
20091006959 PCT/ EP2008/ 003473 -204 4. Preparation of

LAl Sra BAYL R potabsiinn asetatd {0 3%'4106 e S085endad ™ 9
Nq Sb%nl(ﬁragﬁ?wmﬁ@é ARN éﬂﬁi‘i H a '!‘ngt;ﬁl t'ﬁféé‘)ﬁb&@édn

di ne are suspe wat er
[ ﬁasak 460 hdlatedhat ﬁ(é‘tfkmihfsltlamg p1r©8¢6 geo:f (RPhh)zﬁﬂGhe(QL@ mmol)
stirrer and condenser, 8. 44 . of 95-97%s
eI S Rsanin poaee. aiddhe reariophaeh & sireed ol G fasé b,

aHuQnQ@JH”c g f%ronHE Iu%néﬁﬁ'gsffﬂc‘irvgorlﬂ aJh@ F&trmix-

ute ice- vva uring which rown

r agers dﬂ@l@ﬂl wnsh 600 enlasf wexigswithIstitriranat RTdandimeanbsnmﬁnt
and ex 10 tracted with dichl oronet hane. The conbi ned
dPEaRiRIkRs filleredibwil suetion dihestesultant prespitate)is taken up

EHER08 iR AR AREne SRR L8 208 e L over
(sdium diieateeprisedrbratatko Irpyesd. Theresiduel is shitiedat ed
béestl rring with tetrahydrofuran, filtered off with

Qinirof amwmélter%eﬁwlw@t@n@wwaahetéwdhtan&tﬂe acetone,
e guor is evaporated to dryness (= Rl). The
gﬁh@o%%éf)}hgse fromthe dichl oronet hane extraction is
evaporated to dryness, the residue is extracted by

stirrin% 2 x with tetra- hydrofuran, and the conbi ned
ddcant ebremdration of Bdﬁs{3d6myd|rmxmammh2 -yl)beeyl)-6-0xo0-1,6-

| or.onet hane, nd evaporated to
dgwgg%py(ﬂd %3'3?&!?9%‘6‘ "I!&ff&g?’ nbi ned, adsorbed on
silica gel and purified by chromatography (silica gel
I dichl oronmethane + 0-5% of nethanol). The
chP dPeg of Be(pryxo-1 €34 DHi4, 4, S Sitetramnetindd , i2tdioxatarolan-2-yl)-
filtered,of ctlon vvahed

JPYRG! n-ZKgg;ben%Pﬂ -SNydkepy] I?}tyl}ﬁqga%&ifrae (‘?69.7 mmol)

o TP shsoghn PORRTERE oRangliate (339 e Bre mied n 2

3fnixture of 220 ml of THF and 220 ml of water in a 1000 ml one-necked
flask and stirred at room temperature for 2 h, during which a pale precipi-
tate deposits. The reaction mixture is diluted with 800 ml of dichloro-
methane, shaken with 500 m! of saturated aqueous ammonium chloride
solution, dried over sodium sulfate and evaporated lo dryness in a rotary
evaporator. The residue is slurried in methanol, filtered off with suction and

washed with diethyl ether, m.p. 245-8°C.

Example 57

Preparation of 2-{3-[5-(2-hydroxyethoxy)pyrimidin-2-yl]benzyl}-6-(1-
methyl-1H-pyrazol4-yl)-2H-pyridazin-3-one ("A294")
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2.4 g of 1-[3-(5-hydroxypyrimdin-2-yl)phenyl]ethanone
(11.2 mol ) are suspended in 40 m of abs. THE in an
N2-fl ushed apparatus with CaCl2 protection, 1.576 m

of 3-(dinethyl am no)-1-propanol (13.44 mmol) and 35
BOROB/@Gev® pol ynmer - bound tri phenyl phosphi ne ( PET&EP2008/003473
mol ) are added, and the m reis stirred at RT for

30 min. 3.87 g of di-tert-butyl azodi car WO

2009/ 006959 PCTI EP2008/ 003473 -205 boxyl ate (16.81

mol ) are added with ice/H20 cooling and stirring, and
the mxture is '

ted_at RT for a further 2 h. For
wor k- up, the pol frre [ enoved sby filtrati d
rinsed with copt gs\l ' \:hane%@ndthefil 5
trate is e cted 1 x withliwatler and” 2« g gueous

1 N HO . AHgy€om bi ned Hel N @ s are rendered

al kal i ne using NaOH and extracted 3 x wth 50 nl of
di chl oronet hane. The di chl oronet hane extracts are com
bi ned, dried over sodiums , Pewaporated to
dryness and crystallised pe eum et her 40-60;
mp. 61-2C.—36—6=~ Pre idh O S
1-{3-[5-(3-di net hyl aym.ngpr opoxy) pyri mnlj - - OH
phenyl } et hanol C. %""3 114 g of Om
1-{3-[5-(3-di net hyl am nopr opéR$3"pyri nmi di n- 2-yl ] phenyl }
et hanone (10.4 nmol) are dissolved in 30 nm of abs.
ethanol in a 100 m one-necked flask, and 0.394 g of

o8P L5 A TR AR AR o+
t2 gﬂ)ﬁl.zplgg;:rid%&irheicﬁfé @07 h¥méH) iaré 8dspéndEd incibsa THF LkGér a

or work-up, the reaction mxture is diluted
wi RrietesBivatgast almaedpherainea &l tnae-sieaked flask, G ginisafl 2-

d he, dj ch [
aromery heviatis VSR G aarbyr Aol o CLL M jphos-
DCAifvE Ol 49nMol) BiR-SddedRBndAhéMniktute i€ Stidréd MPR T1i0? 30 min.
mn/ MH: 302.2 g/nmol. C Exanple 59 30 Preparation
of 275 phef{diisprdpy @2eodicarboxylate (1.4 mmol) are subsequently added

etg%b%rirsier]%rdot%gx%gg%é miﬂhrne_ 2 oHrled at RT for a further 2 h. For

work-up, the reaction mixture is diluted with 20 mli of dichlioromethane,

washed with 10 ml of water, dried over sodium sulfate, evaporated to dry-
ness and purified by chromatography. (silica gel: MTB ether -> DCM ->
DCM : 30% of MeOH). The THP-protected product is stirred at RT for 20 h
in 5 ml of 4 N HCl in dioxane. The reaction solution is evaporated to dry-
ness and crystallised from methanol/diethyl ether, giving "A294"; ESI 405;
m.p. 182-3°C.

The following compounds are obtained analogously

Compound Name and/or structure ESH
No. [M+H]"
"A295" | 3-(1-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yl]benzyl}-6-
44
oxo-1,6-dihydropyridazin-3-yl)benzonitrile 0
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phenyl } et hyl } - 6- oxo- 1, 6- di hydr opyri dazi n- 3-yl ] benzoni t

rile (A298") 35 WO 2009/ 006959 PCr 1EP20081003473 -

206 0 C~-NHHNNO-"~N" 51 NI ONNN N 10 1IN
197 ng of 3-cyanophenyl pyridazi none_ (1. 00

“r?rmq%?m?ﬁg suspended ina mxture of 5 i of afsyFHRs03473

and 1 m of abs. DMF in an N2 }tushed appa- 15 ratus
with CaCl2 protection, 301 ng of
1-{3-[ 5-(3-di nmet hyl am nopr opoxy)
rimdin-2-vl1lph thanol (1. 00 myol) and 500

F ' P@96iet - Bddrd-[5t ayyathexypymaidin-2sy! esryl} & e

b of di fert by é-?i*i#oiéﬁﬁagfﬂ%@?a")?’fnégﬁéﬂ%) el

Ib%2g70 T !W(ﬁﬂ?&l‘i‘)x\p’pﬁdbdx?ﬁ{ FRRIROR Ben 6. 1-

Lirring, he m xture is RT for a 419
urther 2 h. chehml' kHipyrazdiet-ye-@tt-pondadin-Beore | s

Q="+ WV3ILOT

H-utet—mth—10—m—of—rethanel—and—the—pobyrer—s
removed by filtration. The residue is washed with
di chl oronet hane, and the conbined filtrate is
evaporated to dryness in a rotary evaporator and
p&xaimelé §8/ chromat ography (silica gel: 25 DCM +
0-30% of McOHF}, giving "A298", mp. 105-7C. The
foll ow ng corrpounds are obtai ned anal ogously 30

Op?g‘%ﬁg“’m F@n @;ﬁj fﬁJﬁH%H{'@Oﬁb?éﬂgyﬂM %ﬁﬁ%%"w}-

peuwlmtumodldﬁ ‘K298 7 phenyl } et hyl } - 2H pyri daZ| n- 3-
492 35 one WO 20091006959 PCTI EP2008/ 003473 -207

1 2
Y@\ O\/ © NHZ
~
5 SN 0 NH CIH NH

YO\CL — oy

O/\/\N

1. Preparation of ethyl 3-acetylbenzimidinate

30 g of 3-cyanacetophenone (207 mmol) are suspended in 170 ml of a
10% solution of HCl in diethyl ether in a 500 ml one-necked flask and
cooled to 0°C, and 18.68 ml of abs. ethanol are added. The reaction mix-



10

15

20

25

30

35

"A300" 6-(3,5-d ifluorophenyi)-2-((R)-1-{3-[5-(3-d

i met hyl am no-

propoxy) pyri m di n-2-yl ] phenyl }ethyl)-2H pyri dazi n- 3-

492 one, hydrochloride 5 "A301"

\BO(’@O‘?@O@H‘?] uor ophenyl ) - 2- ((S) - 1- { 3- [ 5- ( 3- di mePAYFAAIORE03473
- propoxy)pyri mdin-2-yl]phepgh)-et hyl)-2H pyri dazi n- 3-

492 one, hydrochloride 10 Exanpl e 60 Preparation of
3-(1-{3-[5-(1-net hyl -I-oxypi peridi n-4-yl met hoxy)- (-

pyri m din-2-yl]benzyl }-6-o0xo0-1, 6-di hydropyri dazi n- 3-yl

) b:enz onstirred at RT9of 14\31@2§)Fd>t \@Jrkwmp.lthammtlor'l\miﬂmd isidiluted

"A302" 30 1 . .
5 it 58018l o linBohgingr Be RIPAPHSA RANER Syt ustianznd
| o ]
£ ARSI SPRpP Sl alben 20 edesiys o dipd 9 GO0 dn 2 vae

e ctlvraga'.m)mmmﬁm 122-8°@1 of water and 5 m of
acetonitrile in a reaction vial provided with a
nagnetic stirrer 100 pl of perhydrol (0.979 mol) are

d d at RT f 24 h.
j:It'g%erri xtur P&|C{H}5f§%0&&l§3dz§{rﬁamggr gnd ex?racted

w th di chl oronet hane, and the conbi ned di chl or onet hane
WO 2009/ 006959 PCr/ EP20081003473 -208 phases are
dr17e653rg hethy-anetylbanzinidinale vee éﬂyp@wd inhE9Q gd pfjabs-

 SptoRRREIE 008 o7 s el A, B ABRLARERRAE% sotution of

crtrrﬂrrﬁ;tr@@ rra@manbesredsrﬂase&;ufehﬂseéeddﬁl &t tHeSleae08n baigh is re-
85C (deconposition). Exanpl e 61 Preparation of

3 f(we{isfor §-h. 1Trreoraa;zh@m ,berqrursmvmrareti e Y eesi IRiadiotary -
Y iartTater ang emeloyed i ewsts 'OIm R A% ner HiER, LGNS P£86 min

ESIM409: 163.2 g/mol.

3. Preparation of N'-[2-(3-acetylphenyl)pyrimidin-5-yl)-N,N-dimethyl-

formamidine

16.18 g of 3-acetylbenzamidine (content 77%} (76.62 mmol) and 37.41 g
of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}methylene)di-
methylammonium dihexafluorophosphate (amino-reduction precursor)
(76.62 mmol) are suspended in 200 ml of abs. methanol in an N»-flushed
1000 ml three-necked flask with CaCl; protection, and a freshly prepared
1.5 M sodium methoxide solution in methanol is added dropwise with stir-
rnng. The reaction mixture is stirred at 60°C for 30 min, during which a clear
solution forms. For work-up, about 90% of the methanol are removed in a
rotary evaporator, and the remaining residue is diluted with 300 ml of di-
chioromethane, washed 2x with 100 ml of water, dried over sodium sulfate
and evaporated to dryness. The purification is carried out by chromatogra-
phy (silica gel DCM + 1-5% of MeQOH). The product fractions are com-
bined, evaporated to dryness and stirred with i-PrOH: m.p. 146-8°C.
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ON} NN 15 NOZ NH heating in ethyl formate 20
N/ 1}, } "N N "~CN--f O "A303" H 25 Exanple 62
Reacti on of

“%-]%lgéloxo- 1-{3-[5-(piperidin--yl methoxy)pyrim di n_lfzzgggslféomzo

feRSy1 1 - 1, 6- di hydr opyri dazi n- 3-yi ) benzoi4%
wi t h di met hyl am noet hyl chl204 de hydrochl ori de and
caesi um carbonate in DVF foll owed by chromat ographic
separation gives 35 WO 2009/ 006959 PCT1EP2 00 810 03 4
o B idesiiniade Lo
ESI 594. 20 Exanple 63
5.10 g of N'-[2-(3-acetylphenyl}pyrimidin-5-yl]-N,N-dimethylformamidine
(19 mmol) are suspended in 65 ml of water in a 250 ml one-necked flask
provided with magnetic stirrer and condenser, 8.44 ml of 95-97% sulfuric
acid (152 mmol) are added, and the mixture is stirred at a bath tempera-
ture of 130°C for 2 h. The mixture is diluted with ice-water, during which a
dark-brown resin deposits. The aqueous solution is decanted off and ex-
tracted with dichloromethane. The combined dichloromethane phases are
dried, fitered and evaporated to dryness, and the residue is triturated with
ether, filtered off with suction and dried (=K1}. The deposited dark-brown
resin is extracted by stirring with tetrahydrofuran, filtered off with suction,
the crystals are discarded, and the mother liquor is evaporated to dryness
(= R1). The aqueous phase from the dichloromethane extraction is
evaporated to dryness, the residue is extracted by stirring 2 x with tetra-
hydrofuran, and the combined decanted-off solutions are diluted with di-
chioromethane, dried, filtered and evaporated to dryness (= R2). R1 and
R2 are combined, adsorbed on silica gel and purified by chromatography
(silica gel / dichloromethane + 0-5% of methanol). The chromatography
residue is triturated with ether, filtered off with suction, washed with ether
and dried (= K2).
K1 and K2 are combined; m.p. 199-200°C.

5. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-

phenyi}ethanone

2.4 g of 1-[3-(5-hydroxypyrimidin-2-yl)phenyllethanone (11.2 mmol} are
suspended in 40 ml of abs. THF in an N,-flushed apparatus with CaCl;
protection, 1.576 ml of 3-(dimethylamino)-1-propanol {13.44 mmol) and
5.602 g of polymer-bound triphenylphosphine {(16.81 mmol) are added,
and the mixture is stirred at RT for 30 min. 3.87 g of di-tert-butyl azodicar-
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Reacti on of
3-(6-0x0-1-{3-[5-(pi peridin-4-yl met hoxy) pyri m di n-2-yl
- benzyl)-1, 6-di hydropyri dazi n-3-yi)benzonitrile with

] .
“ikbeiw‘sggoet hyl 25 methyl ether and caesi um%a,r@%%&_,’d”

n i'ves the conpound N~~~ N N30 NI N
trifluoroacetate ("A311 "),- 8- 537. 35 WD 20091006959
PCTI EP2008/ 003473 -210- Exanple 64 Reaction of
3- (6-0x0-1-{3-(5-(piperidin-4-yl nmet hoxy) pyri m di n-2-yl

wPERVTR b aBo b acd SeaBd il sl R AIng AR gcand the
TR R oL R Tohs oyl Rp EgLRBH b the potymer is

Premoeed by dilteatiordandrinedd eith ddpiods diaslerombthairi, and2Be fil-
of sone representative conpounds_of the formul

G AKASIE] GO NHAITIEUI 2acaily papeas i HSdaghe com-
" BlinedHE e;ﬁgéls’%r@re@dseréé‘gllka‘hne"ﬁﬁg RaOH and extracted 3 x

with 50 mi of dichloromethane. The dichloromethane extracts are com-
bined, dried over sodium sulfate, evaporated to dryness and crystallised

from petroleum ether 40-60; m.p. 61-2°C.

8. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
phenyllethanol

3.114 g of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJphenyl}ethanone
(10.4 mmol) are dissolved in 30 ml of abs. ethanol in a 100 ml one-necked
flask, and 0.394 g of sodium borohydride (10.4 mmol) is subsequently
added in portions with ice/water cooling and stirring, and the reaction batch
is stirred at RT for a further 20 h. For work-up, the reaction mixture is
diluted with 50 ml of dichloromethane and shaken 2 x against water, and
the dichloromethane phase is evaporated to dryness and purified by
chromatography (silica gel / DCM/MeOH 9:1);

HPLC RT: 2.40 min;

LC-MS: 1.330 min / M+H"; 302.2 g/mol.

Example 59

Preparation of 3-{1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
phenyl}ethyl}-6-oxo-1,6-dihydropyridazin-3-yilbenzonitrile ("A298")
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n Agll A IIA 13" B 30 n A14II A n A15|| A n A16II A IIA 17"
A 35 "A1$" A "A 19" A R O 20091006959
PCTJEP20081003473 -211- "A20" A "A22" A "A23" A

"A25" A 5 "A26" A "A35" A "A57" A "A63" A 10 "Ao64"
wOibﬁsﬁtﬁﬁssns& "A79" A A102 A 15 "A168" A " ARSI/EPA008/003473

"A189" A A209 A 20 "A226" 266 "A229" A "A237" A
"A257" A 25 "A287" A

Qﬁ YOUM

OMN

“A298"

197 mg of 3-cyanophenylpyridazinone (1.00 mmol) is suspended in a
mixture of 5 ml of abs. THF and 1 ml of abs. DMF in an N»-flushed appa-

ratus with CaCl; protection, 301 mg of 1-{3-[5-(3-dimethylaminopropoxy)-

pyrimidin-2-yllphenyl}ethanol (1.00 mmol} and 500 mg of polymer-bound

triphenylphosphine (1.5 mmol) are added, the mixture is stirred at RT for

30 min, 345 mg of di-tert-buty! azodicarboxylate (1.5 mmol) are subse-

quently added with ice/H20 caoling and stirring, and the mixture is stirred

at RT for a further 2 h. For work-up, the reaction mixture is diluted with

10 ml of methanol, and the polymer is removed by filtration. The residue is

washed with dichloromethane, and the combined filtrate is evaporated to

dryness in a rotary evaporator and purified by chromatography (silica gel:

DCM + 0-30% of MeOHF), giving "A298", m.p. 105-7°C.

The following compounds are oblained analogously

i Compound Name and/or structure

L- one

ESI
{ Na. [M+H)]"
"A299" 6-(3,5-difluorophenyl}-2-(1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllphenyl}ethyl}-2H-pyridazin-3- 492
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"A288" A C. 30 1C50: 1 nM1 pM=A 1 pM 10M=B > 10 HM =

C The conpounds shown in Table |I are particularly

preferred conmpounds according to the invention. 35

The follow ng exanples relate to nedicaments: WO 2 .
WEIYOU§8595 O PCT/ EP2008/ 003473 -212- Exanpl B TAEP2008/003473

Injection vials A solution.-@Q7100 g of an active

ingredient of the formula | and 5 g of disodium

hydr ogenphosphate in 3 | of bidistilled water is

adjusted to pH6. 5 5 using 2 N hydrochloric acid

sk €A308" t]i B(@redifluoreptngt)r 2R )rit-63-(5n| B dirmethylamaine;
I hili d d ter.i,l iti d de
L o 4 a2 SP Rty B P2 Su Rl Trgez

of acti ve%i ngredi ent. BgHEdhgdBchitpieosi tories 10 A
i xture of 20 g of an active'ingredi ent of the formi

a

1
L WABD 11 06q|3cﬁ-g£f’ bmaophegty!l)tz}i((rS)eﬂnl{:B&ﬂ.%(H)d’gnetrykaodna-J
utter is nelted, poured jnto noulds a al|owed to
cool . Each EW?&%W"lf‘o%TYLlph%"ﬁEtmﬂ)'gﬂ'ﬁﬂdwg' 492
ingredient. 15 Exanple Gnesﬂgﬂ'rtdcﬂfbriﬁ solution is
prepared from1 g of an active mqregi ent of the

formula I, 9.38 9 of NaH2PO4 - 2 H20, 28.48 g of
Na2HPO4 12 H20 and 0.1 g of benzal konium chloride in
940 mM of bidistilled water. The pHis adjusted to 20

6E§a é e solution is made up to 1 | and sterilised
by—v—%—g ion. This solution can be used in the form
of eye drops. Exanple D: G ntnent 500 ng of an active
ingredient of the formula | are mxed with 99.5 g of

2Breparetion of dr(del3-iBs@priethyt-drenypiratidin-Axgmeitizoxy)-
R e P O

S{‘Wﬂl’#') 0.2 kg of talc and 0.1 kg of magnesi um
stearate is pressed in a conventional manner to give
tablets in such a way that each tablet contains 10 ny

of active ingredient.

N Z ©
X x N N
N o

"A302" /\O;o‘
AN

100 mg of 3-(1-{3-[5-(1-methylpiperidin-4-yImethoxy)pyrimidin-2-yllbenzyl}-
B-oxo-1,6-dihydropyridazin-3-yl)benzonitrile (0.203 mmol} are suspended
in $ ml of water and 5 ml of acetonitrile in a reaction vial provided with a
magnetic stirrer, 100 pl of perhydrol (0.979 mmol) are added, and the mix-
ture is stirred at RT for 24 h. The mixture is then poured into water and

extracted with dichloromethane, and the combined dichloromethane
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35 WD 2009/ 006959 PCT/ EP2008/ 003473 -213- Exanple F:
Dragees Tablets are pressed anal ogously to Exanple E
and subsequently coated in a conventional manner wth
a coating of sucrose, potato starch, talc, traga- 5

W00 dye. Exanple G Capsul es 2 kg of adiGikP2008/003473

ingredient of the fornula I.|yge. i ntroduced into hard
gelatine 10 capsules in a conventional nmanner in such
a way that each capsule con- tains 20 ng of the active
i ngredi ent. Exanple H Anpoules 15 A solution of 1 kg
ophases are dried ddieced aot evapofaleditd dryneiss. Sbe Iregifiue is

bi |l ed t ' t le filte t f 0
RSP RRHAN BUCS DA FhiERRRRRANS G romE e ifﬂéo b of
R e e i R R
289 (deaFApHSTO6mMP2008/ 003473 -214 Patent Clains 1.

Compounds of the formulal 504 R N~NNRR4 R3 10
in which R denotes Ar or Het,

Example 61

Preparation of 3-(1-{3-[5-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, ESI 409:

O
“ /N
- .N
N N \)\
Na 0
NH

heating in
ethyl formate

\@ﬁ“@@f\o%

"A303"

Example 62

Reaction of 3-(6-oxo-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with dimethylaminoethyl
chloride hydrochloride and caesium carbonate in DMF followed by

chromatographic separation gives
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R2 denotes an unsaturated, saturated or aromatic 6-
menbered heterocycle having 1 to 4 N, 0 and/or S 15
atons, which may be unsubstituted or nono-, di- or
trlsubstltuted by Hal, A [C(R3)2]n0OR3, N:CR3 (r I)
WERE09/006859 CN, COORS, CON(R3) 2, NRSCOA, NR3SOZAT/EP2008/003473
S02N(R3) 2, S(O A, [C(R3)21nMO83) 2, [C(R3)21lnHet, 20

O[ C(R3) 21pOR3, O[C(R )2) N(R3)2,

O[C(R3)2] nC=C] C(R3) 2) nN(R3) 2, d C(R3)21nN O (R3) 2,

O[ C(R3) 21nNet , S[C(R3)2] N(R3) 2, S[ C(R3) 2] nHet,
NR3[ C( R3) 2] nNER3)>9, MR3[ C(R3) 2] nHet, NHCON(R )2, 25

NKGONH[ C( R3) 2]n (Ré HOONH C( R3) 2] nHet ,

[ S|, R R3 [ C(R3) 2] nNHCT C( R3) 2] n-
Het | ) 2N CONR3[ O( R 2] n;E(RS)Z

CONRB[LC(RB) 2] nNR3CCOA, ,

CONR3[ C(R3) 2] nHet, COHet, COA, , 30

CH=CH N(R3) 2 and/or =0 (car bonyl ~"R-denot es

Hor A R4, R4'" each, |ndependently of one anot her,

denote H, HaI A OR, ON, COORS, CON(R )2, NR3COA,

N(R3)2 or S(0)n, A, WD 2009/ 006959

E@'%?Eg? Cl)%ﬁfg%g% 34 7 3 -215 Ar denotes phenyl,

napht hyl or bi phenyl, each of which is unsubst i t ut ed

or nono-, di- or trisubstituted by Hal, A

[EX“#?)ZJnCRS, [C(R3)2]nN(R )2, SR, NO2, CN, COOR, 5

CON(R )2, NR COA, NR-3S02A, S02N(R3)2, S(O),,, A,

CO Het, Het, C(R)2]nN(R )2, JC(R)2]nHet, NHCOOA,
J : NHCOJ C( R ) 2], Het

triflucroacetate ("A 309"), ES| 594.

Example 63
Reaction of 3-(6-oxo0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-

benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with beta-bromoethyl

methyl ether and caesium carbonate in DMF gives the compound

trifluoroacetate ("A311"), ESI 537.
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Net denotes a nono-, bi- or tricyclic saturated,
unsaturated C. or aromatic heterocycle having 1 to 4
IN, 0 and/or S 15 atons, which may be unsubstituted or
nono-, di-, tri-, tetra- or pentasubstituted by Hal,
WO POYMBY2] " OR, [C(R3)2],N(R3)2, SR, NO2, PCIYEP2008/003473
COOR , CON(R )2, NR COA, NRp$92A, SO0Z2N(R )2, S(On, A,
COHet', 20 [C(R3)2]" Het', JC(R3)2],NR3)2,
O C(R3)2] nHet', NHCOOA, NHCON(R3) 2,
NHCOO C(R ) 2] nN(R )2, NHCOJ C(R3) 2] nHet "',
N-EXNTpTe B3) 2] , N(R ) 2, NHCONH C(R3) 2] nHet ",
O@HF%TZMN(R)Z OCONH C(R3) 21 Het', CO Het',
=S, =NH, 25 =NA and/or =0 (carbonyl oxygen),

ﬁs?‘é@%c’ﬁ%rﬁé% S 8o e R Bls P2 1

2 besAd. 6-@h ndéi\ilhizﬁl ZomitrienQith Bforflbsthiankiand30
tuted by A, %% a%mhr =0 (carbonyl oxygen), A

demse@mmban@tﬁed memlh@cm@nmndwaw ng 1-10 C
atons, in which 1-7 H atons nay be replaced by F
and/or in which one or two non- adj acent CH2 groups 35
may be replaced by 0, N S, SO S02 and/or by CH=CH
groups, € ¢ ” /F. P2008/ 003473 -216
cycl e [ ns, y Hal denotes F, d,
Br or | ,™~pgf d&nrot eyl 0] 9 éi~otes 0, 1, 2, 3 or
4, 5p dénotvs 1, 2 3 or 4 and pharnmaceutically
usabl e deryati ves, solvates u r and
st ereoi soners thereof |nclud|ng n1xtures therkof in
all rati os. N~

trifluoroacetate ("A313"), £5I1 507.

Pharmacological data

Table 1 Met kinase inhibition

of some representative compounds of the formula |

Compound ICso ICso
No. (cell assay) {enzyme assay)
"A1" A A
"A2" A A
"AB" A
"A8" A
"AQ" A
"A13" B
L "A14" A
"A15" A
" UA16" A
"AT" A
"A18" A
-
"A19" A




-y
o

10 2. Compounds according to Caim1l in which R2
denotes an unsaturated, saturated or aronatic
6- rrerrbered het erocycle having 1 to 4 N and/or 0 C.

ch may be unsubstituted or nono
W r| & B%%Ht uted by Hal, A [C(R3)2]nOR3, N=CR$I\(E( %’Saﬂ%‘”m

[C(R)2)nN(R3)2 2{U(R3)2]nHet
O[C(Rs)z]pOR3 O[ C(R3) 2] nN(R' ) 2,
qC(RB)Z]nC—C[C(RB)Z]nN(RB)Z O[ C (R3)2)nN 0- (R3) 2,

CLR3) ’)1nl—l¢:+’ NRI-E( R 2FaNR3Y2—NRSFELR ) 2] nHet

R32}-AH ,
o Rsﬁﬂ]@]Nch o(R3) HnN(R3) 4, 20
R3pBHMNACH C(R3) 24 nHet, CONRSTC(R3) 2] NN( R3) 2,
f‘??res) 2] NNR3000A, C(]\IRS[ C(R3) 2] nOR3,
ONR'AGRR ) 2] nHet, @OHet, CH=CH COCR3, CH=CH N(R3)2
d/lor =0 (car nn\/l m(\/npn\ 25 and pharngceutical ly
sabl'@2@eri vat | ves, Aol vat es, salts, tautanmers and
€€ GirersS ket cu‘, et 6 f—xtures—t hereof in
2121 Co unds acicording to dam1lor 2in
m cn-Ag(snuN dénot €S phenyl, [napht hyl or bi|phenyl, each
[ which is upsubstituted ar nmono-, di- ar

ri suds7i't uted| by AAHal, OGN, S(0),,,A NR3COA,
NCR3)2 O C( \’)'InI\I(D'\’) [ C(R) 2] nOR3,

""OéQJU)CQJQQ’_"_'O

Y/
CON f“@(3|fz3)2]nN(R3)z°~and/or 35 CO\IRS[C(RS)Z]nHet, and
parm gticatty usgpte dertivatives, —sotvates, salts,
tautoners and| stereoi soners ther eof, i ncljudi ng
m xt upgs"'t herepf 1nall ratijos. WO 2009/ 006959
PCT/E1120081008413 - 217 4. Conpounds agcording to
one of\?l%re offClaifs 1-3 in which R4, R4 denote H, 5
ap rpeeut-caty—usabledervatives—sol vat es,
sal tsATQ%\ut onmer s arfad stereaqi soners thereaf, including

XUUE §ggt Nerepf 1nm At ratros. 5. _conpoynds

according to onhe or nore of [Clains 1-4 in|(which Het
denotgs6@!' nonor, bi-Aor tridyclic saturated,

U‘MWH A
"A209"
"A226"
"A229"
"A237"
"A257"
"A287"

"A288"

| 2 Bl | B P >

ICso: 1PAM-1uM=A 1uM-10uM=B >10uM = C

The compounds shown in Table | are particularly preferred compounds

according to the invention.

The following examples relate to medicaments:
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10 or aromatic heterocycle having 1 to 4 N, 0 and/or S
atons, which may be unsubstituted or nono-, di-, tri-,
tetra- or pentasubstituted by A, CHO COOR , ~-

CON(R3) 2, [C(R3)2] nHel"', [C(R3)2]n0R3,

WARRBY@bIM( R3) 2, 15 Q C(R3) 2], Het' and/ or =0PCT/EP2008/003473
(carbonyl oxygen), and wheresg,ring nitrogen may be
oxi di sed, and pharnaceutical?y usabl e derivati ves,

sol vates, salts, tautoners and stereoisoners thereof,
including mxtures thereof in all ratios. 20 6.

Coppamples Aacippéctiowvisdsone or more of Cainms 1-5 in
whi ch Het' denhotes a nonocyclic saturated heterocycle

haisatytiontaf 100 glchad/astive ingredient ahthehfommylakand 8@ obr

are ok dioBPoRliosp T AT 2 182 PG RIMerel iy 9P bieo B pH 6.5
saldigg 2! R HyBRSHIoriCada ,0|st%:]fi%!r ﬁlEér?l@,”t‘?é FsfeheH fi‘@lb injection vials,

i ncluding mxtures thereof in a rati os. . .
Coyppluhigid aoder stiente canditiensoandreealedfurdeaistarila conditions.

Lch 30 A denotes  unbranched or branghed al kyl having
11lg8eh MpGie0 VIAHCAFER S8 0 SSCURA HBYIBE repl aceq by
F and/or O, and pharnmaceutically usable derivatives,
sol vates, salts, tautoners 35 and stereoisoners

t hexzmiple BhcSuppaogitotissures thereof in all ratios. 8.
rrpo_undsgz?ccordi ng to one or, nbre o

Co f daj 1-7 ]

arfh BRxite of 28amPbaB estvemarebenbebedarmula i 100G of soya
deBEGS #Nd Piqug%?%é &bgﬂémsqﬂbﬁ‘é@,l Ndured¥to moulds and
phar nmaceutli ca usa ?e erivatil ves, SOFvat es, SaFt S,

t adllowrt ® couldE atlesepposiury sohiaine2h ma othetiienipgredient.
m xtures thereof in all ratios. 5 9. Conpounds
according to one or nore of Clains 1-8 in which R3

d ) et hyl or propyl, and

pﬁ%?@@é%ﬁ'g{’wk@sab! e derivatives, solvates, salts,

t aAllsBNRILH is PRE arearfRsh SogTef an tAREve Afgredieat oflinediormula |,

m xtures thereof in all ratios.
9.38 g of NaH2PQ, - 2 H,0, 28.48 g of Na;HPQ, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

Example E: Tablets

A mixiure of 1 kg of active ingredient of the formula i, 4 kg of iactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.
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10 10. Conpounds according to one or nore of Cains

1-9 in which R2 denotes pyrimdinyi, pyridazinyl,
pyridinyl, 1,3-oxa- zinanyl, norpholinyl, piperidinyl

or piperazinyl, each of 15 which is unsubstituted or
WONoes/00gdse Or trisubstituted by Hal, A [C(Recaurobi3003473
N=CR3N(R3) 2, CN, COOR3, [(( 21 nN( R3) 2,

fC(R3) 2] nHet,  C(R3) 2] pOR3;, C(R3)21 N(R3)2,

A C(R3)2] nC=Cl C(R3) 21nN(R3) 2, ({J C(R3)2)nN+O (R3)2

O(C(R3) 2] nHet, NR3[C(R3)2]nN(R3)2, 20

N?E gﬁ—gﬁ%ﬁq R3) 2] nNHCO C( R3) 21 nN( R3) 2,

%5 E| 21nHet, CONR3[ C(R3) 21nN( R3) 2,

CONEE(S( ﬁ%)@bssé&&@@%pu%&ﬁnﬂ&b&i amubsequently cc:;azted in
] nHet ,

an@lF@%Ve’ﬁi' Fltﬁj’mﬂf %M&ﬁ?t‘“QRHSWQPMQ%Q §@I“F'}A(13|°| lraga-

us&m £ %neyeat ives, solvates, salts, tautoners and

stere0| SONer s thereof i ncl udi ng mxtures thereof in

all ratios. 30 11. Con'pounds according to one or nore

of _Clains 1-10 in which Het denotes piperidinyl,

pi peamate@d: Capsulesi dinyl, rorpholinyl, furyl,

t hi enyl, pyrrol yl, im dazol yl, pyrazol yI , oxazol yl,

isoxazolyl thiazolyl I sot hi azol yl, pyridyl,

py2 kgﬁdﬂla@ﬁbe ifgredient 8t tHle. fot@LiIPAleYhiroayast mie hukd gelatine

thi adi azolyl, "pyridazinyl, 35 pyrazinyl,

begansreninc yonvejﬁmﬂ friamper ¥ su¢maavayl thabeagln capsule con-

! ] bi cycl of 3. 2. |
wiRntel Bl er e Besgtitauct” Chie o B ooty e

bi cycl o[ 2. 2. 2] octyl, im dazolidinyl, azepanyl or
benzo- 2,1,3-thiadiazo|y|, each of which is
unSxdsipile bt Ampoulesno-, di-, tri-, tetra- or

p%g f\.&?}ﬁ}q‘g: u‘t(ge gt@égezpﬁagjen%o%[tge ngfr%ﬂ% N(I)R%pé of bidistilled
O gl Ldterlid ninéred! Ransterb8ahld AMboules, lyophilised under sterile

conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
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oxygen), and where a ring nitrogen may be oxi di sed,

and pharmaceutically usable derivatives, solvates,

salts, tautonmers 10 and stereoi soners thereof,

including m xtures thereof in all ratios. 12.

vioopwuneds9 according to one or nore of C ai ns RELEP2008/003473
which -. Het' denotes pyrro[b%r_]e, pi peri di ne,

pi perazi ne or norpho- 1'5 Iine, each of which is
unsubstituted or nono- or disub- stituted by A and/or

=0 (carbonyl oxygen), and pharmaceutically usabl e
derivatives, solvates, sphisntd@uyhgners and

st ereoi somers thereof, including mxtures thereof in

all ratios. 20 13. Conpounds according to one or nore

of Aaims 1-12 in which R denotes Ar or Het, R2

dehot €somppoundsibhibe fopyuladbzi nyl , pyridi nyl, 1, 3-oxa-

zi nanyl, norpholinyl, piperidinyl or piperazinyl, each

of 25 which is unsubstituted or nmg@o-, di- or
trisubstituted by ~- RY) 2] " OR3,

N=CR3N( R3) 2, CN, , %)2,
[A(R3) 2] nHet, O C(R3)Z] p (R3)°2] nN(RB) 2,

27 30 C(R3) 21nN+0- ( R3) 2,
2] nHet , [ C(R3) 2] nN(R3) 2, RaNR3[ C( R3) 2] nHet ,
] NNHCO C( R3) 21nN( R3)%30\|

] NNHCO C( R3) 2] 1Het , R3[ C( R3) 2] nN( R3) 2,
1@@% ] NNR3COOA, CONR3[ C(R3) 2] nOR3, 35

CONR3[ ] nHet, COHet, CH=CH COOR3, CH=CH N(R3)2
and/ orR=0 ( car bajeybtesgenHet, R3 denotes H, nethyl,
ethyl oy propyl, WD 20091006959 PCT/ EP2 00 810 031 73
-220- R . R deflsnetes anpungatyseied. prlsrated afasamajic or

015 Saos ekl hae dBRPRY L N, [P Bfoor s

NR3COA, CON( R3) Ztorak GvRiBhZhaNbBArikubstituted or mono-, di- or
trisubstituted by Hal, A, [C(RY2],OR?, N=CR*N(R?,,
SR>, NO,, CN, COOR®, CON(R>),, NR*COA, NR’SOA,
SONRY,, S(O)mA, [CIRMN(R),, [C(R?)2]Het,
O[C(R%J,0R?, O[C(R’)2JN(R)z,
O[C(R*)2]\C=CIC(R*)2IN(R )2, O[C(R)2].N"O"(R);,
O[C(R%:]sHet, SIC(R*)2].N(R%)2, SIC(R’)z]Het,
NR[C(RY)2JN(R’)2, NRIIC(R’)2),Het, NHCON(R’)z,
NHCONH[C(R*2J.N(R?)2, NHCONH[C(R)]-Het,
[C(R)2NHCOIC(R®)2]aN(R?)2, [C(R%)2l,NHCO[C(R)z)n.
Het, CON(R®),, CONRC(R?),].N(R>).
CONRYC(R);].NR*COOA, CONRC(R),],0OR?,
CONR[C(R%),].Het, COHet, COA, CH=CH-COOR?,
CH=CH-N(R®); andfor =0 (carbony! oxygen),

N N~

R? denotes H or A,

R4, R4’ each, independently of one another, denote H, Hal, A,
OR? CN, COOR? CON(RY,, NR*COA, NR?SO,A,
SO;N(R%); or S(O)mA,
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WYY

5 [C(R3)Z]"OR3, CONR3[C(R3)2]"N(R3)2 and/or
CONRS[ C(R3) 2] nHet, Het denotes piperidinyl,
pi perazinyl, pyrrolidinyl, norpholinyl, furyl,
thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazo

%(g‘lﬁ“ . thiazolyl, isothiazolyl, pyridyl, PCTfE/')?““S’O“W-"
pyrimdinyl, tri- azolyl, tet1®:zolyl, oxadiazolyl
t hi adi azolyl, pyridazinyl, rr pyrazinyl,
benzi m dazol yl, benzotriazolyl, indolyl, benzo- L.
1, 3-di oxol yl, indazolyl, azabicyclo[3.2.1]octyl, aza
15 bi é&ycl of 2. 2. xzpoate;zlphanyi dmp@lmdpnwphmbmwofmhuch is

benzo- 2,1, 3- thladla each of
unsubstituted oM %l@ulbédoqr mopp, di- ?ré{'?'%bﬁ%&lmd by Hal, A,

pent asubstitute 0 CN, COOR?,
o XAV
s TR
per O|glf diqu 2 &ﬁ%@?ﬁéegﬁf&i‘sgﬂnﬁ@ a# d(ﬁﬂf(g%)?l"ﬂqt’ne
HES 5
:talct u?ed b;/CA Iaﬁ‘d/ or E)thgtl.\!(llclz(gir bony oxyge(:);)e(l:@ﬁ %ﬁoﬂt %s

unbr anched or bNHCGEHCER ﬁLH@taNH@OM—E[C(R )a];.fdﬁ% J2. n

Mol Cenot e 1 BHOBNHE RSHaEE DedpEs R ah )., >
denotes 0, 1, 2p ﬁ?@“&ég%l)g Qg(n@t@qRaCéﬁg)ggP@ﬁ )4 35

and pharmaceutic derivati vat'8
salts, tautomer SONRYCERY;Rbies anvios QDY eof , | ncI udi ng
m xtures thereof, in all ratios. WO 20091006959

PCT/ EP£808/ 003498notes #moige-, kinanbigHelc satutted ngngaiurated
Gaiml, selectgdafyRmmd RG1eAQME niing aise RN Bha/or S

structure
atoms, which may be unsubstituted or mono-, di-, tr

tetra- or pentasubstituted by Hal, A, [C(R%);].OR?,
[C(RY21N(R%)2, SR?, NO,, CN, COOR?, CON(R?),
NR’COA, NR*SO.A, SO,N(R?),, S(O)mA, CO-Het',
[C(R%)zlHet', O[C(R)]N(RY,, O[C(R?)z] Het',
NHCOOA, NHCON(R?),, NHCOO[C(RY,].N(R™,.
NHCOO[C(R?);],Het', NHCONH[C(R?),].N(R®)2,
NHCONHIC (R J.Het', OCONH[C(R®),]:N(RY),,
OCONH[C(RY)z].Het', CO-Het', CHO, COA, =S, =NH,
=NA and/or =0 (carbonyl oxygen),

and where a ring nitrogen may be oxidised,

Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =0 (carbonyl oxygen},

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F
and/or in which one or two non-adjacent CH; groups
may be replaced by O, NH, S, SQ, SO, and/or by
CH=CH groups,

or
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5 "A"

2-[3-(5-net hyl pyrimdin-2-yl)benzyl]-6-(3,4,5-trifluor
ophenyl)- 2H pyridazi n-3-one "A2"

6- (3, 5-di fl uorophenyl)-2-[3-(5-net hyl pyri m di n-2-yl)be
WO 20P9/@6PS3yr i dazi n- 3-one " A3" PCT/EP2008/003473
2-[3-(4-nmet hyl pyrim din-2-yl.agnzyl]-6-(3,4,5-trifluor
ophenyl)- 10 2H pyri dazi n-3-one "A4"
2-(3-pyrimdin-2-yl benzyl)-6-(3,4,5-trifluorophenyl)-2
H pyridazin-3-one "A5"

4-{3-[3-(3, 5-di ftydlic@itye hgking@-8>@afdhpyri dazi n- 1-yl ne
thyl] 15 phenyl }norpholin-3-one "A6"

3-{3-[Hal 3, 5-4i T 9erpiepfe M BL el bxo- 64 pyri dazi n- 1-yI me

t hyl ] -Xq_henyl }- 1d§ﬁc9é§ﬁi qad}-zz- one 20 F 1\ \-, Mv v
" NAO " AT ' '
3-{3-[ A- ox0- 3- (3déndtes 0, fi| QoB@pleny! ) - 6H pyri dazin-1-y

| - 25 met hyl | phenyl } -1, 3- oxazi nan-2-one C "AB"
1-{ 3- [ B- ( 3, 5- di f#&nRtepHeRy B)r@- oxo- 6H pyri dazi n- 1-yl me

hyl -a- - i i - 6- " "
o ( 5, BBt AT ) Stbie A Rt Ao S5, ol fifers
zyl ] - 2hhd gterpyisofrs theredN encl3dingnizH8s @ERBPIn all ratios.
PCT/ FP20081003473 -222 "AI 0" 6-(3,5-difl

uor ophenyl ) -2-[3- (5- et hoxypyri di n-2-yl ) benzyl ] -

2H, pyr i N-3-Q cal... -< O F 10 "All"

ZT?B- (ggﬁ‘fg%ggg;rﬁpha%g‘;ﬁ ;é)ae'&%ﬁm ngc&, 5-di f| uor opheny

1) - 2H-Rpyr i dazi ndénAeg§ an"Msalirated, saturated or aromatic

6- (3, 5-di fl uorophenyl)-2-{3-[5-(4-net hyl pi perazi n-| -él

) §-membered heterocycle having 1 to 4 N and/or
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R*)2]OR>, N=CR®’N(R%),. CN,
COOR?, [C(R*2IN(R®)z, [C(R?)]uHet, O[C(R*),],0OR?,
OIC(R*)21N(RYz, O[C(R*)JnC=CIC(RYJN(RY:,
O[C(R)2IN"O(R%)z, O[C(R?)zlaHet, NR’C(R)zJN(RYz,
NR[C(R’}o]nHet, [C(R%)2J:NHCO[C(R):IN(R?):,
[C(R%)2].NHCO[C(R?);],Het, CONRC(R)2IMN(R);,
CONR’[C(R*),].NR*COOA, CONR’[C(R*),].0R®,
CONRY[C(R*)}.Het, COHet, CH=CH-COOR?,
CH=CH-N(R®), and/or =0 (carbony! oxygen),

and pharmaceutically usabie derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
Ar denotes phenyl, naphthyl or bipheny!, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR’COA, CON(R®);, O[C(R*)2].N(R>)z,
[C(R*)2],OR? CONRC(R®)2).N(R>). and/or
CONR[C(R%)2)aHet,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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pyridi n-2-yl ] benzyl }-2H pyri dazi n-3-one 15 "A13"

6- (3, 5-di fl uorophenyl)-2-[3-(4-pi perazi n-1-yl pyrimdin

- 2- yI) benzyl ] - 2H pyri dazi n- 3- one "Al4"

6(3 -di fl uor ophenyl )-2-{3-[5-(4-m _
‘épﬂ?@%%?#‘am n-1-yl - PCT/EP2008/003473
met hyl ) pyri m di n- 2-yl ] benzylL p42H pyri dazi n- 3- one

"A15" 3-{1-[3-(5-m ethyl

pyri m din-2-yl)benzyl]-6-o0oxo0-1, 6-di hydro- 20

pyri dazin-3-yl }benzonitrile "Al6" N -(2-{3-]

3-(3,5-di fl uorophenyl) -6-oxo-6H pyri dazin-I-yl -

n% hy! éghe%lnhg%rclcg}ddng to oXe lP'r’no’\rléOlolfrzﬁztalfrlﬁ/s tl%r Inw hidhne

2- [ 3- (R4 gpd nopyridAcle 0t 2- yI)benzyI] 6 (3, 5-difluorophe
nyl)- 25 2H pyri dazi n- 3- one "Al 8

6- (3, 5amtd phaonaghgivally ugalple- c[eiw(anvemtsolvates salts, tautomers
Eﬁl:oglr Ioer gﬁer;gcln_aﬁg?er l{;alrg]o mc%&hélnln?d%rég tlerZof in all ratios.
6- (3, 5-di fl uorophenyl)-2-[3-(5-piperazin-|l-ylpyrimdin
2-yl)- 30 benzyl]-2H pyridazi n-3-one "A20"

$.3- [ Gafmpoumtibdcpomingiit oré oy Maqrgraf 1@ dinms 2-4yin] \bleinhyi }

6 (3,4,5-trifluorophenyl yridazi n- 3- one

3, 3 508011 Lor o ?3211%'3019 R dFEYSH6 At ARt L@sg;\tqrated
l]- 35 2H p %@%%m%ﬂ%&c@e%&%&%% O and/or S

(
nzy
PCT! EP2008/ 0034

(3, 5-di f 1 uor opdtems, whicH drayTod Gaslibstitdtgt aminmenms-pdo xlyi-,
- pyrimdin-2-yl]benzyl }-2H pyri dazi n- 3-on
(

3, 5-di f | ucr opRERYPS DQU@QUPSUWJM@( ﬂy%%e@@éﬁw yl
)5 Dy di neanfBbhelerE) L2k PYE 2L ORS, TR

\
(3, 5-di f 1 uoropp 3)2F$dt3ah§bf3m(dmm¢wlwy@@rwODOXy
- pyrid in-2-yl]benzyl}-2 H pyridazin-3-one ™

[ 3- (5- br onopyrand wharea yingyy é@ger} mgy(%: sxigdiseduor ophe
1) -

gljl_(h BM&ﬂrﬁé‘ééu'l.c%u)? U§able derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2-
6-
e
6-
)

6-
o
F
6-
)

2-
ny

6. Compounds according to one or more of Claims 1-5 in which
Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A and/or =O (carbonyl oxygen),
and pharmaceutically usable derivatives, soivates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or Cl,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
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15 "A26" 6-(3,5-difluorophenyl)-2-{3-[5-(1-nethyl -

H pyrazol -4-yl) pyrimd

i n-2-yl]benzyl }-2H pyridazi n- 3-one "A27"

6- (3, 5-di fl uorophenyl ) -2-{3-[6-(4-net hyl pi perazi n-1-yl

WO 2009008921 n- 3-yl | benzyl } - 2H pyri dazi n- 3- one °PEA/EVARERI003473
6- (3, 5-di fl uorophenyl) - 2- {3 - [-3w(3- di met hyl am nopr opoxy

) pyridazin-3-yl]benzyl}-2 é?rl dazi n-3-orie "A29"

et hyl

2-{3-(6-0x0-3-(3,4,5-trifluorophenyl) - 6H-pyridazin | -

yl met gt ] pheny| } D b1BS B Here 8D O i dazag, " A30”
et hy

2-{3- [3n0! phermiateutinadp usable) dsivative s Hsqivatesisalis, 1autpmers
= hyI Q’rec}ﬁ%“ m %gﬁegf ‘rfnc 8‘&?18 rXujxﬁJlrgs trI\:erleo} inOEﬂ?PatiOS.
2- {3 [ 6- ox0-3-(3,4,5-trifluorophenyl)-6H pyridazin-1-y

| 35 nmeth yl]phenyl}pyrimdine-5-carboxylic acid WO
209910069%%/@@@&089@@34@@ m@2spf'lakts 1-8 in which
2-{3-[3(3, 5-

i 1 uor phenyl) cdenes il suetnab sty o proRthy 1 ] -

phenyl },,Qa?hg’rrﬂé{?@ul tﬁg Lsgggyél{déﬁtv%%bgs PhAtes, s5alts t Ytomers

N-(2-dine am noe 0X0- 3- ( tritluor
o- 5 and sleremsomers thereof, including mixtures thereof in all ratios.
phenyl ) - 6H pyri dazi n- 1-yl net hyl ] phenyl } pyri m di ne- 5-
carboxam de "A34" F F 10 ON~-1 HI/ "A35" F 15 |

4 19! %%d&n'ds]ac]cord'iﬁ&% one or more of Claims 1-9 in which

R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
zinanyl, morpholinyl, piperidiny! or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R).].OR?, N=CRN(RY),, CN, COOR?,
[CR*)21N(R)2, [C(R?)zJHet, O[C(R)2};0R’,
O[C(R*)2]aN(R®)z, O[C(R*)2ICECIC(RYIN(R )z,
O[C(R*))N"O(R%);, O[C(R?)zlHet, NRUC(R)2JN(RY):,
NR[C(R?)z]:Het, [C(R%)zI.NHCO[C(R)2lN(R?),
[C(R%)2"NHCO[C(R%)z]aHet, CONRC(R?)2):N(R%),
CONR’[C(R%),].NR*COOA, CONR’[C(R*);],OR?,
CONR[C(R™),]-Het, COHet, CH=CH-COOR?,
CH=CH-N(R®), and/or =O (carbonyl oxygen),

and pharmaceuticaily usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10 in which
Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazoly!, benzotriazolyl, indolyl, benzo-

1,3-dioxolyl, indazolyl, azabicycio{3.2.1]octyl, aza-



20FH ON I HM/NO N 25 "A37" C. F~1 \ ON- 1|
HVHIL 30 35 WD 2009/ 006959 PCTI EP20081003473 - 225-
0]

"A38" F F | H N, |l uO NO 5\ "A39" F F \

10

15

20

25

30

35

Wb gpdts

12.

13.
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I, r AAMAO"" F 15 N O N10 "~~ E%gzl0

PCT/ 08%03473

-219 -

bicyclo[2.2.2]octyl, imidazolidinyl, azepanyl or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R%);, [C(R*2].Het', [C(R®)2).0R?,
[C(RY2]-N(R%),, O[C(R®)2}.Het' and/or =0 (carbony!
oxygen),

and where a ring nitrogen may be oxidised,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-11 in which

Het'

denotes pyrrolidine, piperidine, piperazine or morpho-
line, each of which is unsubstituted or mono- or disub-

stituted by A and/or =0 (carbonyl oxygen),

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Ciaims 1-12 in which

R1
R2

denotes Ar or Het,

denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
zinanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Mal, A, [C(R})2],OR3, N=CR3N(R%,, CN, COOR?,
[CR*)21N(R)z, [C(R®)alaHet, O[C(R%)],0R?,
O[C(R™)2IN(R®)2, O[C(R*)2]C=CIC(R*)IN(RY),
O[C(R)2]N"O'(R%)z2, O[C(R)alaHet, NRUC(R®)2]N(RY):.
NR[C(R®)alaHet, [C(R®)2JNHCO[C(R®)2IN(R?),,
[C(R%)2],NHCO[C(R®)z]Het, CONR[C(R)IN(R®),
CONR?[C(R.],NR*COOA, CONRY[C(R%),],OR?,
CONR?C(R?2],Het, COHet, CH=CH-COOR?,
CH=CH-N(R%), and/or =O (carbonyl oxygen),

denotes H, methyl, ethy! or propyl,
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\I\ ON 25 "A42" F\ I \ NOOH 30 H 35 WO

2009/ 006959 PCT
NOi 51 _1H
Nof "Adda" F
WORPG/0(E959

R! R

Ar

Het

Het'

and pharmac

| FP2008/ 003473 - 226 "A43" F F 1\ o

"Ad4" F F ~ | \ 10 NN OMN | HN V~I
F/ O 151 NNH HF NONONN 20
PCT/EP2008/003473
-220 -
denote H,

denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S{O)mA, NR*COA, CON(R?)2, O[C(R*)2]n-N(R™),,
[C(R%),].0R?, CONRY[C(R?].N(R%), andor
CONRYC(R™);]Het,

denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-
1,3-dioxolyl, indazolyl, azabicyclo[3.2.1)octyl, aza-
bicyclo[2.2.2]octyl, imidazolidinyl, azepanyl or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR? CON(R®),, [C(R*,].Het', [C(R%),].OR?,
[C(R}2]-N(R%)2, O[C(R*)2],Het' and/or =0 (carbonyl
oxygen),

and where a ring nitrogen may be oxidised,

denotes pyrrolidine, piperidine, piperazine or morpho-
line, each of which is unsubstituted or mono- or disub-
stituted by A and/or =0 (carbonyl oxygen),

denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or Cl,

denotes F, CI, Brorl,

denotes 0, 1 or 2,

dencotes 0, 1,2, 3or 4,

denotes 1, 2, 3 or 4,

eutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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NWN- j.] 256 C "A46" FF 30 NI H I ~ N35 W
2009/ 006959 PCTI F P20081003473 -227- "AA711 F F\ | ~
5 H "A48" *N 10 ONO N k-"\/\N~N "A49'' 15 N -

"A50" 20 r NONi H“i | ~\ 25 "A51" _
W@ pOR9/08EY i dazol - 4-yl ) et hyl ] - 2-{ 3- [ 6- ox0- 3- (RCUEBL0P§H03473
f1uoro- 221

phenyl ) - 6H pyri dazi n- 1-yl met hyl I_phenyl }pyri m di ne-5-
carboxamde 30 "A52" FNON N-\/~I~-N%L 1H I\
NIl 35

14. Compounds according to Claim 1, selected from the group

No. Name and/or structure

"At" 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-triflucrophenyl)-
2H-pyridazin-3-one

"A2" 6-(3,5-difluorophenyl)-2-[3-(5-methylpyrimidin-2-yl)benzyl]-
2H-pyridazin-3-one

"A3" 2-[3-(4-methylpyrimidin-2-yl)benzyi]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one

"A4" 2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one

"AS" 4-{3-[3-(3,5-diflucrophenyl}-6-oxo-6H-pyridazin-1-ylmethyl]-
phenylimorpholin-3-one

"AB" 3-{3-[3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}-1,3-oxazinan-2-one

9USH
F N
™ é

"AT" 3-{3-{6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyllphenyl}-1,3-oxazinan-2-one

“AB" 1-{3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-ylmethyl}-
phenyl}-3-methyl-6H-pyridazin-6-one

"A8" 6-(3,5-difluorophenyl)-2-[3-(5-methylpyridin-2-yl}benzyl]-2H-
pyridazin-3-one
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69 59 PCT1F1120081003473 -228- "A53" F

H 5 -~ "A54"

2-[3-(5-chloropyrimdin-2-yl)benzyl]-6-(3,4,5-trifluor

ophenyl ) -

2H pyri dazi n- 3- one

" AS5"

WO2009®64D- net hyl pyri m di n- 2-yl ) benzyl ] - 6- oxoPTTEIAM$P03473

dr o-

pyridazin-3-yl }-N(3-piperi ai2r21?i-

10

yl propyl ) benzam de

" A56"
6- (3,5-di fl uorophenyl)-2-(3-[5-(3-pyrrolidin-1-ylpropo
Xy) - gyr1amodi BQﬁﬂUcﬂM Hne 286 daginax n-2Adbenzyl]-
6-(3,5-difluor ophédnyl ) - b ?Wﬂ A{ net hyl g?%?raazﬁgyol y
-yl)- 115 2H pyndazm -3-one
et hoxﬂ] pyrim di n-2-yl } benzyl) - 2H gyri dazi n- 3- one
" A58"
6- (3, §-di fl uorfophenyl ) - 2-[ 3- ( 3+ divret hyl ami norret hyl
pyri mijdi n- 2-yl|) benzyl ] -2 H pyXi da®im 3- one " A59"
6- (3, 9- di f I uorfophenyl ) - 2-{3-[ 4~(Met h /
ridin-|{4-yl- 2 0
arrino)pyrirridanyI]be H pyri F F
25 N N~ NH [N N "A60"
2-{3- QS-(S- di met hyl am nopr opoxy) pyri m di n- 2-yl ] benzyl }
-6- 30 (3,4,5-|trifluorop henyl)-2 H pyridazin-3-one 35
Vo \zogjm PAG959 DOTHERARMBPIRA- 2 berii-6-{ A6 B borbphényl)- 2F-
pyridazin-3-one
"A12" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)-
pyridin-2-yllbenzyl}-2H-pyridazin-3-one
"A13" 6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
"A14" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl-
| methyl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
I "A15" 3-{1-[3-(5-methylpyrimidin-2-yl}benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yi}benzonitrile
"A16" N'-(2-{3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-y}-N,N-dimethylformamidine
"A1T7" 2-[3-(5-aminopyrimidin-2-yl)benzyl)-6-(3,5-diflucrophenyl)-
2H-pyridazin-3-one
"A18" 6-(3,5-diflucrophenyl)-2-{3-[5-(4-methylpiperazin-1-yl}-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A19" 8-(3,5-difluorophenyl)-2-{3-(5-piperazin-1-ylpyrimidin-2-yl)-
benzyl])-2H-pyridazin-3-one
"A20" 2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyi}-6-
(3.4, 5-trifluorophenyl)-2H-pyridazin-3-one
"A21" | 6-(3,5-diflucrophenyl)-2-[3-(5-hydroxypyrimidin-2-yl)benzyf)-
2H-pyridazin-3-one
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/N
{3-]
10 (
{3-]
0w

3-
0
3-
-(3

' cnérycm})lr

"AGT"

O NaN \

" A64"

(2- di net hyt am noet hoxy) pyri m di n- 2-yi | benzyl }-

5-
3,5-difl
5- (pi per

009:dokesar ophenyl ) - 2H pyri dazi n- 3- one
, 5-di f|l uor ophenyl ) -2-{3-
15 net hoxy) pyri m di n-2-yl ] benzyl } - 2H pyri dazi n- 3- one

uor ophenyl ) - 2H pyri dazi n- 3-one " A65"
a2|n1y|)pyr|md|n2yl]benzyl) 6- (3, 4,
"AG6" PCT/EP2008/003473
(1- met hyl pi peri di n-4-yi

5-(3,5-di fluorophenyl)-2-{3-[6-(3-di net hyt am nopr opyl

am no) Py ziIn- 8:(8!5-8@0&M "yi gagl.rG- -Qﬁﬁethy%ﬁﬁno ropoxy)
6- (3, -dlfluorophenyl)-z-{ - 62 di met h Iamnoethy
i no) - pyr| dazi|n- 3 yl ] uanmﬂ}rbamlbalzzyi} szwldmm 36@18
10y~ oy g o B3 Er AR pRRBY A er 36 VPR G2 TIoxy)
?i_ ((ji?’hjzldl)llf Lumol[gl)of‘enw )pyrmtidin- 8y Be ABRHPY H-Rrfizin-3-one
pyri ddzi n- 3-yl{] benzyl } pyri dazi 25 "A71" F CF
ON [HF NNNION 3035V\D 009/ 00 PC{J’/E
P2008/|003473 |- 230- PL 0
N5 N| "A73" K NH2 \j\Om
"A24" 6-(3,5-diflucrophenyl}-2-{3-[5-(3-dimethylaminopropoxy)-
pyridin-2-yllbenzyl}-2H-pyridazin-3-one
“A25" 2-[3-(5-bromopyrimidin-2-yl}benzyl]-6-(3,5-diflucrophenyl)-
2H-pyridazin-3-one
L_“AZES" 6-(3,5-difluorophenyl)-2-{3-[5-(1-methyl- 1H-pyrazol-4-yi)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A27" 6-(3,5-difluorophenyl)-2-{3-[6-(4-methylpiperazin-1-yl)-
pyridazin-3-yl]benzyl}-2H-pyridazin-3-one
"A28" 6-(3,5-difluorophenyl}-2-{3-[8-(3-dimethylaminopropoxy)-
pyridazin-3-yllbenzyl}-2H-pyridazin-3-one
| "A29" ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl}-6H-pyridazin-1-
yimethylphenyl}pyrimidine-5-carboxylate
"A30" ethyl 2-{3-[3-(3,5-difluoropheny!)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carboxylate
F
F | s 0
NanSo N’j)ko’\
O
"A31" 2-{3-[6-0x0-3-(3,4,5-triflucrophenyl}-6H-pyridazin-t-yl-
methyllphenyl}pyrimidine-5-carboxylic acid




Y

10

15

20

25

30

35

FNNNH 10

FONNN "A74" FONH2 15 FNN , H

FNNO'N"A75"

4-(2-{3-[3-(3,
| - 20 hyl
WO N O

N - (2-{3-(3-(

5-di f | uor ophenyl ) 6- oxo- 6H pyridazin-1-y
phenyl ) pyri m di n-5-yl ) nor phol i n-

TN 55 B O o ATer PEI2008/003473
3,4,5-trifl uor-dMenyl)-6- oxo-6H pyri dazin

-1-yl - rrethyl]phenyl}pyri m di n-5-yl)-N, N-di m et hyl

forma m di ne
2- (3-[6-0x0-3-

“ATT"

(3 4 5-trifluoronh
phiSnlA @3~p§1<:i|lfl14cuwﬁﬁ'@ersaﬂ)c:E %10559@&' wi riaa;ﬂnd “yinfethyl]-

| - 30 neA¥ |
~N.N| N CN| 35 FI 9
PCTLEP20081008473 - 231 PPERYRR MBS Larboxyic acid
6-[ 4-((3=Anzrethyl N%Mﬁféﬁ?éﬁm@etﬁ |gJ2t43L{@t@mlsrmI4 ,5&rifldbro-
- (5-met hyl pyfi mdi n-2- benzyl ri dazi n- 3-one
F N/ 5 /,-{ 0 thﬂu‘@l) pyrldazm 1- ylmet yllphenyl}pyrimidine-5-
carboxamide
"A34" F
F

"A35"

"A36"

"A37"
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-N N "A79" 6-benzo-1, 2,

5-t hi adi azol

-5-yl-2-[3-(5-nmethyl pyrimdin-2-yl)- 10

benzyl ] -2H pyridazin-3-one N N Cp N SN NN 15

" A8O

\6o Cu9moehish | uor ophenyl ) - 2-[ 3- (6- oxo- 1, 6-dihydr@pynﬁmMﬂM0}w3
) - benzyl]-ZFprridazi?Zg one "A81"

n-2-vyl

6- (3, 5-di fl uor ophenyl ) - 2-{ 3-

(3- dlnethylan1nopropoxy

) 20 pyrimdin-2-yl]benzyl}-2H pyridazin-3-one "A32"
2-[3-(5-am nopyri mdin-2-yl)benzyl]-6-(3,4,5-trifluoro

phenyl

2- (3-pyrimdin-5-yl bemgz)

) A3

r1dazi n-3-one ~ A83™
-6-(3,4,5-trifluorophenyl)-2

H 25 ([pyri dazi|n- 3- one FoF/ 1 N, HNH / | F
N'NO|N 30 3% WO 200 -CT/EPZO‘h/003473}*}%?2
385" N-(2-{3-[3-(3, '

5-di f lfuor ophenyl ) - 6- oxo- 6H—p ri dazlin D-I-yhH- 1?
met hyl|] phenyl )|pyri m di n-5-yl) L‘!

yl am noacetamfde O F N.N N O0R_k , N F H "A86
2-[3-(6-nethylpyridin-3-yl)benzyl]-6-(3,4,5-trifluorop
henyl )- "A38*pyri dazi n-3-one F

‘IA4 0“

|IA41II

"A42II
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10 "A87" N-(2-{3-]

3-(3,5-di fl uorophenyl) - 6-oxo- 6H pyri dazi n-1-yl -
nmet hyI ] phenyl } pyri m di n-5-yl }-4-di rret hyl am nobutyrarri d

e F'17 N N15f/NNN)N1H F

WO 2009806869 FNNO-N

"A89" F o

"A88" F OO F
25 N~ ~1 1 'T\‘ET’E"WS"?@“”

NNNON 30 "A90" FH 0 1/-288/ NN NH FNNON

35 WD 2009/ 006959 PCTI EP20081003473
NH 1 H5FNONON _

N

-233- "A92" FF O

"A43“ F 4\
||A44ll
"Ad43a"
. 0
\ h N7 H/\CNH
F N~N O — \
N
|IA45|| F
|
N
"A46" F
Y N
K©/k~ H
N
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" A93"

2-[3-(5-am nonet hyl pyri m di n-2-y|)benzy|)-6-(3,4, 5-tri

fl uor o-
2-(3-py

phenyl )-2 H pyridazi n-3-one 10 "A94"
ridin-4-yl benzyl) 6-(3,4,5-trifluorophenyl)-2H

W 2008494982 3- one " A95" PCT/EP2008/003473
N-(2-{3-[3-(3,5-difluorophenypy-6-oxo-6H pyridazin-1-y
I

met hyl ] phenyl } pyri m di n-5-yl ) - 3-di net hyl am nopr opi on-

15 amde QO F' NNNO jp%Z:~ N zl~ 20 F H "A96"
3- (4- ret'A¥Vhi per azi n- 1- yIF) - N- (2- { 3- [ 6- oxo- 3- (3, 4,
5-trifluoro- F
phenyl) - 6H py Li dazi n- 1- et hyl }phenyl }pyrimdin-5-yl-
met hyll ) pr opi oham de r FNM~~-aNNHI i F
NNN FO 30 35 \/\02009/0 Q._PCT
-234 1 A97" ° N
2- (4- et hyl pi perazin-1-yl)-N xo-3-(3,4,L5x ri
fl uoro-
phenyll) - 6H pyri dazi n- 1- yl net hyl ] phenyl } pyri m di n-5-yl -
met hylyagggamide F 5 U NZ-F~T1I]T ,~ NFNNON
N F
>
N
N0 N N’V\N’\l
H
kO/K‘N I\/N-\
IIA49|I
'S |
o N¥ | ~
k@)%h‘ H
I!A50"
=
]
k@/&*}‘ H
"AS51" N-[2-(1H-imidazoi-4-yl)ethyl)-2-{3-[6-0x0-3-(3,4,5-triflucro-
phenyl)-6H-pyridazin-1-yimethyl]phenyl}pyrimidine-5-
carboxamide
IIA52II

SN
|
N o N
o} N:j/ﬁ\ﬁ/\/\w
‘[ :] N




10 "A981" 2-net hyl am no-N-(2-{3-[6-0x0-3-(3, 4,
5-trifluorophenyl)-6H pyridazi

n- 1-yl met hyl ] phenyl } pyri m di n-5-yl net hyl )acetani de F
OHC~N IN 5~1 11 NN1 HF NNON "A99"

V8O 300900659 ami no- N- ( 2- { 3- [ 6- 0x0- 3- (3, 4, 5-tri f | BOF/EPHER(03473
[)-6H 20 -228 -
pyridazi n-1-yl net hyl ] phenyl } pyri

[ [
on- amde FOFN 25 ON H f
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2-[3-(5-nmethyl pyrim

i di n-2-

pyridAZ|n 3-ope "A101F
uor ophenyl ) - 2{[ 3- (5- hydr

yABBENZyl | - 6- (2H— pyfr azol - 3-yl)-2H 30
,b-di fl
I pyr| m di n-2-yl) ben

zy | -2 H pyyqidazin-3 '

6- (3, 5-di f| uof ophenyl )-2-{3-] ' pe.r yri
m di n12- 35 yllI benzyl }-2H pyrida ne "\/\D
20091006959 PCTI FP2 008100 3 4 35- "A103" F F /
\' N Fn NONNOCNHS5N

"A54" ! 2-[3-(5-chloropyrimidin-2-yl)benzyl)-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one

"A55" 4-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}-N-(3-piperidin-1-ylpropyl)benzamide

"AS6" 6-(3,5-difluorophenyl)-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"AST” 6-(3,5-difluorophenyl)-2-(3-{5-[2-(4-methylpiperazin-1-yl)-
ethoxy]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

"A58" 6-(3,5-difluorophenyl)-2-{3-(5-dimethylaminomethyl-
pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one
"A59" 6-(3,5-difluorophenyl)-2-{3-[4-(methylpiperidin-4-yl-

amino)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one

“ABO" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
(3.4, 5-trifluorophenyl)-2H-pyridazin-3-one
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"A104" 10 N N NI NNH NO Na N 15 "A105" _11 F N
ONa\ NCNHN 20/ "A106" FFIN ry 25 NONON N

N

N "A107" F 30/ N\ NINF~\ \NNONON-OHd N 35 W
20091006959 PCT 1EP20081003a73 -236- "A 108" F N F\

wolo®/obkd» N~ | N N "A109" F 10 PCT/EP2008/003473
- 229 -
"AB3" 3
F *"N\N
N Yo NT A —CNH
-
N
"AB4" 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yi]benzyl}-6-
(3,5-difluorophenyl)-2H-pyridazin-3-one
"ABS" 2-{3-[5-(piperazin-1-yl}pyrimidin-2-yllbenzyl}-6-(3,4,5-
trifluorophenyl}-2H-pyridazin-3-one
"ABB" 8-(3,5-difluorophenyl)-2-{3-{5-(1-methyipiperidin-4-yi-
methoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"AG7" 6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropyl-
amino)pyridazin-3-yl|benzyl}pyridazin-3-one
"AB8" ; 6-(3,5-difluorophenyl)-2-{3-[6-(2-dimethylaminoethylamino)-
pyndazin-3-yljbenzyl}pyridazin-3-one
"AB9" | 6-(3,5-difluorophenyl)-2-{3-[6-(4-dimethylaminobutylamino)-
pyridazin-3-yllbenzyl}pyridazin-3-one
"A70" | 6-(3,5-difluorophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)-
pyridazin-3-yl]benzyl}pyridazin-3-one
"AT1" F
F 0 }4&
s NM
F \ N7 H
Nay S0 |
K@/LN
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FNN-,\ NONONZ15 "A110" FF 11 20 NNON- ONO , J
N "Alll1" F 25 A FI1 / \ NONO 30 "A112" O ~N. N i

NN 35 Al4 H WO
"A113" N\ ~N-N
WODRMS/005999F . N \
E NON

2009/ 006959 PCU P2008/ 003473 -237-
N 5 "A114" F\ ~NNN\ I NN N F 10
I N\ N~ CF 15 "A116" O FPHNIRNEP2608/003473

- 230 -

IIA72|!

‘IA? 3"

I!A74"

F o] /_\/NHZ
N
\! 0 -
F N

N-p

||A7 5!!

4-(2-{3-[3-(3,5-diflucrophenyl})-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)morpholin-3-one

A~ 0
F . N
\NN I\j\ 0
LA
F K/o

I!A?GH

N’-(2-{3-[3-(3,4,5-trifluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-yl)-N,N-dimethylformamidine

HA??"

2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carbonitrile
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F 20 "AI17" OF NN~ / N F 25 "A118" O/ F\ \N N\ f
/ NOCN F 35 "'0O 20091006959 PCTI EP2009/ 003973
-238 "Al 19"

6- (3, 5-di f | uorophenyl)-2-{3-[5-(8-nethyl -8-aza;
‘bpg;?@*’%f%ﬁ?z. 1 ]oct-3-yl oxy) pyri mid

PCT/EP2008/003473

i n-2-yl]benzyl)-2H pyridazi Rr233--one 5 0 F ,NN NI F
"Al 20" 00 10 FNNNJN NJO-,-,NJ FC, 15

"Al21"

6-(3,5=difluorophenyl)-2-{3-15-((S)-1-npthvlpyrrolidin

_3_y| -

SRES

uyr
/ 0 F|~NN.N N

[ 18-l (3-0imathyervnegropexyly Sadinerophgnwl]-2-[3-
N (é—ngethgflpyrimidin-2-yl)benzyl]—2H-pyridazin-3—one

F

— N’ \;
8] A\ 0 —N
/—/_ N—-N
—N F
\

"AT79" 6-benzo-1,2,5-thiadiazol-5-yl-2-[3-(5-methylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
P~ (Y

N N~N N

"A80" | 6-(3,5-difluorophenyl)-2-[3-(6-0x0-1,6-dihydropyrimidin-2-yl)-
benzyt]-2H-pyridazin-3-one

"A81" 6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylaminopropoxy)-

pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"AB2" | 2-[3-(5-aminopyrimidin-2-yl}benzyl]-6-(3,4,5-trifluorophenyl)-

2H-pyridazin-3-one

"AB3" 2-(3-pyrimidin-5-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-

pyridazin-3-one

"AB4" F 0
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20 N F "Al22"

6- (3, 5-di fl uorophenyl)-2-{3-[5-((R)-1-nethyl pyrrolidin
-3-yl oxy)pyrimid in-2-yl]benzyl}-2H pyri dazi n- 3- one,
"AL23" N 25 OON

g -N-N 030 35 WO 2009/ 006959 PC
VEROtEAYI3413 - 239- "A124" N1 \ N N N O NOPGYEMR00E003473
\ "A125" ~O\ 10 N N O N ON-23%- C

., "Al126" -, O/ 15
FA NN\ N-NNM N i FO 20 "A127" 6-(3,5-d

i fl uorophenyl)-2-{3-[5-(2-pyrrolidin-1-ylethoxy) -
pyri md "iAnS-S?- yl ] henzvll-2H pnyridazi n- 3- gne

N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-yl)-2-dimethylaminoacetamide

= O
F
e SN
F H

2-[3-(6-methylpyridin-3-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one

N-(2-{3-[3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-yl-

methyl]phenyl}pyrimidin-5-yl}-4-dimethylaminobutyramide

= 0
F N N
\N l\j\ I l
N~ Nk/\/N\
F

H

R 0 \ 05(
Qﬂ ~
— y, N O
F \ 0 N/\(\H
=N

"ABG"

"AB7"

"AB8"

N-N

"AB9"

N~y

F H
N
Fﬂ(l ol
= N
Z H
F \ 0 Nf\{k
=N

F o) \N
Q(\; al
— s H
F \ O N:\{
N

"Ag 0"

N~N
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"A128"

6- (3, 5-di fl uorophenyl)-2-{3-[5-(3-norpholin-4-yl propox

y)- pyrimdin-2-yl]benzyl}-2H pyridazi n-3-one "A129"

/ 025 F~N\ ~N C\ NF 30 "A130"

8 RpHemdpsouor ophenyi ) - 2- { 3- [ 5- (2- nor phol i n- 4- WETbiRag 003473
- pyrimdin-2- yI ] benzyl } - 2H- | dazi n- 3- one,

hydrochl ori de "A131" / 0 F N F WD 2009/ 006959

PCT/ EP2008/ 003473 -240 "All 32"

6- (3, 5-di fluorophenyl)-2-{3-[5-(4-net hyl am nobut oxy) -

pyrimi[din-2-yITbenzyl }-2H pyri dazi n-3-one "A 133"

6- (3, 5rdifluoriophenyl)-2-{3-[5-(3-nethylam nop@oxv)
5 pyrijm tA3R"2-yl ] benzyl )& 2H pyri dazi n- 3-one " A134"

6- (3, 5-di f | uorpphenyl ) - -[5-(pyrrolidi n03 y/IRrggth(
)- pyrfimdin-2+-yl] benzy AH dazi n- 3- 5" H
6- (3, 5-di fluorjophenyl) -2 b- (3-et hyy n\nopf OpOXY) -

pyri mdi n-2-yl{ benzyl }F2H pyr Negzi - 3- gne/ 10 "A136"
2-{3-[[5- (2- ami|noet hoxy) pyri mi di ‘ eszI} 6-(3,5-d

i 1 uorfo phenyl 5 2H pyri dazi n- 3-on

6-(3,5-difl uorophenyl )-2-{3-[5-(pi pefi d| n 3-yl oxy) pyri

m di n-12 Q\/I] . ] " -3 " " _

6- ( 3,5 a9 r ophientprmmnaraetngloy pmieintatyhbenaplrithyiifluoro-
- rimdln--lbenzl 2 39"

6- % 5 di f | uor%o)p/)hzenyl )y2) LFE%L? ?@trf&fg% reg-eoqe'g)l(y) pyr

i6m'( gi n- 2:AQd"] benzy PH3yrigt-kdagenyyB-8(® 4, 524flLbIcEHeny!)-2H-
5-di f | |uor ophenyl ) - 2-{3-[ 5- (( S) - Pyridazindi-ang- y| oxy)

"AQ5" N-(2-{3-[3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)-3-dimethylaminopropion-

amide

= 0
N
F \N,N | N 0
N =~ N/Lk/\N/
F H |

"AG6" 3-(4-methylpiperazin-1-yl}-N-(2-{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyi]phenyf}pyrimidin-5-yl-

methyl)propionamide

PN
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pyri mdin-2-yl]benzyl)-2H pyridazi n- 3-one

n A141II

6 (3, 5-difluorophenyl)-2-{3-[5-((R)- pyrrolldln 3-yl oxy

- pyrlmd i n-2-yl]benzyl}-2H pyri dazi n- 3- one

i peridin-4-yloxy)pyrimdin-2-yl]benzyl}-6-
5 yl-2H pyridazin-3-one ~N.N 1 , W@ﬁZOR@’K?3473
30 035 R O 2009/ 006959 PCT/EP20081003473

\w 7o bitabiists

" Al42"

-241 "Al143"

4- (6-0x0-1-{3-[5-(pi peridin-4-yloxy)pyrimdin-2-yl]ben
zyl } 1, 6- di hydro pyridazin-3-yl)benzonitrile / O Dy,

NN N
3- (6-
zyl }-

" A145]

6- (3,
) pyr

" Al46]

6- (3,

m di ns

3- (6-
11 be

" A148%

H 11 [

NQIl/[ 5 - N/ "Al44"

px 0A97Y% 3
|, 6- dih

2- yl]lb
DX0- 1-{3
nzyl}-1

6- ( 3- 4l uor oph

m di ny

2-{3-

H pyr
benzy
FH

b-di f1 uof
m i di n- R-

b-di fl uof

[ B-—(eﬁnpﬂ:ﬂwlmeﬁamﬂ -(s‘l);N'&%31&6'@1@:32@414]%%'“0@'
/drodw ﬂaﬁﬁ-ll y?dé’i%bleﬂﬁ'noéqwl e%yl}ajgrimidin-‘é—yl-

opheny| )-2-{3-[5m(eﬂng)a@eraaﬁid@ 1-yl et hoxy
yI]benz¥I}-2 H pyridazin one rr

e
{3(5(p|per|d|n4 OXY) PW i
dazi n- 3- one &Mm
[ 5- (2- p¥Pp '\n- -erthoxy) I 2y
, - di hydr opyr i duzj 7= ylmﬁﬁgﬁﬁ

enyl ) -2-{3-[5-(pip
enzyl } 2H pyri dazi n

I
rile

n-A- yl met hoxy) pyri

2-yl1b e 20 "A149"
5- (1- pi peridin-4- y1 1
701 Y )"“'i’i"fi ==
RS PR RS A e 2 ps i F GaHoPBRey) 67
- | pyridazin-1-ylmethyl]phenyl}pyrimidin-5-ylmethyl)acetamide
Q\(l 3\\/““‘
N-N
"AQ9" | 3-dimethylamino-N-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyi)-6H-
pyridazin-1-ylmethyl]phenyl}pyrimidin-5-ylmethyl)propion-
amide
0 /
)L/\N
Qw/\x |
N-N
"A100" | 2-[3-(5-methylpyrimidin-2-yl}benzyl]-6-(2H-pyrazol-3-yl)-2H-
pyridazin-3-one
"A101" | 6-(3,5-diflucrophenyl)-2-[3-(5-hydroxymethylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
"A102" | 6-(3,5-diflucrophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-

yllbenzyi}-2H-pyridazin-3-one
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25 FI N NNNON]I
PCT/ EP20081003473 -242 "A150"
3-(6-0x0-1-{3-[5-(I-piperidin-4-yl-I|

H-pyrazol - 4-yl) pyrim din-
W

2-yl ] benzyl }-1, 6-di

PPY3 n-3-yl)benzon itrile H NNI 1 N

10 V "AI51" 6- (I -met hyl -

- 235 -

~\N 30 35 WD 20091006959

IT?'&F%ORFI%M?J

H pyrazol -4-yl)-2-(3-[5-(1-piperidin-4-yl-1 H
pyrazol -4-yl)pyrimdin-2-yl]benzyl}-2H pyri dazi n- 3- one

i O 15NN E N ANN

NN 20 _hbN H

"A152"

6- ( 3- eH&yphenyl ) - 2-{
ridint4-yl-1H pyrazél.-4
yl) pyri m din-P-yl ] benj
6- (3-f 1 uorophenyl) - 243
H pyrazol - 4-y|)
pyrimdin-2-y

]E)enzyl }-2H ﬂ‘{/m g

6- (3, p-di fl uofophenyl ) -2-{3-[|5- (1H pyra
din-2; yl] benfyl }-2H pyri dazi N

-[5-(1-pi pe

s, i peridin-4;

| -4-yl)pyrim

“"A104"
- e
NZ l NH
N‘N O N
K@/k\
|IA105II
F | = *“'N\N
N‘N o N J NH
‘\@/’*\ |
N
"A106" 3
F = =N
N <
o N—
\\O/LN p
"A107" F
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\' IN F 35 WD 20091006959

PCTI EP20081003473 -243 "Al 55"

6-(3,5-difluor
T S

ophenyl)-2-(3-{5-[1-(2-net hyl am noet hyl )

-4-yl]pyrimd in-2-yl}be nzyl)- ] |
H N51-1EN I N NNO RN /%ﬁrﬂ‘%bo‘gmosm

"A156" 6-(3-chl orophenyl) - 2-@36[-5- (1-pi peridin-4-yl-1

H pyrazol - 4-yl
azi n- 3-one Cl
N NN O N NDN

)- pyrimd in-2-yl]benzyl}-2H pyrid
C15-N NI ,NONNNH N 20 "A157"
H 25 1 N C— “A158"

6- (3, §- ?P8or{ophenyl ) §2- (3-{5-[ 1- (3- net hyl ani nopr opy!
)-1 H
"A109" F
F S ..--"N\
NI ' <"
N \
N
"ATI0" F
A 5
(0] N
-
N
AT F
F ;S
N\N o Néjo\/\n/
o
N
OXEPR 0
’/u\N N._ =
H
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pyrazol -4-yl ] pyrimdi n-2-yl } benzyl)-2H pyri dazi n- 3- one
S30ONH F/ \ - NO-N NNF 35 W 2009/ 006959

PCT/ EP20081 003473 -244 "A159"

3-[1-(3-{5-(1-(2-nethyl am noethyl)-1
WO Eﬁppf 9632 4- yl ] pyri midin- PCT/EP2048/G03473
2-yl }benzyl) - 6- oxo- 1, 6-di hydp®pyri dazi n- 3-yl | benzoni tr

ile H N5I1-j N NN NONONN | 10 "A160"

6- (3, 5-di f kuor ophenyl )-2-(3-{5-[1|-(2-pi perazin-1-yleth
yl)-1 pyrazol -4-yl]lpyrin din-2-yl }benzyl)-2

H pyr{ d#&113"3{one F 15 F N NH ) ~ N v20 "Al
61 3-(6-0x0-11{3-[5-(1

H pyrazol -4-yl)pyrimdin-2 , I. d
ropyridazi n-3tyl)benzonTtMi
py zi yl') benz ﬁL- P
"A114" y o
F \N,N\/O\T\Nj\
N. =~ 0 "N
F
"A115" Z 0
N._ = o T
F
"A116" p O
/
F \N,N\/O\W\Nj\ O
N._ .= 0
! .

"AT17" = o)
F \N,N ] N\

"A118" = O
F \N’N\/O\ﬂ\“‘j\ /C
Z >0
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PCTI El ' 2008/ 003473 -245 "Al62"
3 [ 6- oxo- 1-( 3- {5 [1-(2-piperazin-1- erthyI) 1
razol -4-yl]- pyrimdin-2-yl)benzyl)-1, 6-di hydrop
’T‘p é‘%“’i"’r’?ﬁ?@yl]benzonltrl le I\ _ 5N/ 1 \  IPGTIERQOQY(q03473
NNNNO. NN 10 "Al163" -238 -

N- ( 4- di et hyl am nobutyl ) - 2-[ 3- ( 6- oxo- 3- pyri di n-4-yl -
- pyr| dazi n- 1-yl et hyl)phenyl]pyr| m di ne- 5- car boxam de

| 15

ONNH | V N"AL64"

- di il hg'! gmi nobuby(B )5-Gflf BrdpBeh-QrdnEpiemeth vI B-aza-
40 . L .
dgzi n- 1- yt nta?\rﬁw[ﬁp%élﬂﬂt?pw?mmf"ﬁ@'%%ﬂlb@a%x%% pyridazin-
I~ ~ | ZﬁNNONL N N Hl\bonélGSF
"A120" A 0
F \Nf“\/il”/“\ HLN/
No_= O/\/N\)
F
"A121" 6-(3,5-difluorophenyl)-2-{3-[5-((S)-1-methylpyrrolidin-3-yl-
oxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one,
N N\/O\r
ISP
"A122" 6-(3,5-diflucrophenyl)-2-{3-[5-((R)-1-methylpyrrolidin-3-yl-
oxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,
"A123"
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F 30 FO NONON-1 HHYO- NO vl N 35 '1'0
20091006959 PCTI EP20081003473 -246- "A 166" F F F S5 N
NN ONom H N A167 FF 10F\ 1 \ OO NNON-

| N 15 "A168" F O FNNH N \ HM L0363

“’IQ N“?/W!ﬂ'%’o 'A169"

6- (1- met hyl - 1H pyr azol - 4yl )--Z893-{5-[1- (2-pyrrolidin-1
-yl- ethyl)-1
H pyrazol - 4-yl) pyri m di n-2-yl)benzyl)-2H pyridazi n- 3-
r 25
"A124"
"A125"
e
/\/]/O\/\/N
F = N N\
S P WS,
F O
"A127" 6-(3,5-difluorophenyl)-2-{3-[5-(2-pyrrolidin-1-ylethoxy)-
pyrimidin-2-yl|benzyl}-2H-pyridazin-3-one
"A128" 6-(3,5-difluoropheny!)-2-{3-[5-(3-morpholin-4-ylpropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
HA129" / O
F \N,N l\Nj\
N. = O/\/\N/\
: N
"A130" 6-(3,5-difluorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, hydrochloride
"A131"
UETJ@\CL ~




N, d-1 30 NON- ~N 35 WO 2009/ 006959 PCT/ EP2

008/003 4 7 3 -247 "A 70"

6- (3, 5-di fluorophenyl)-2-(3-{5-[1-(2-norpholin-4-yfeth
|)-1 H pyrazol -4-yl]pyrimdin-2-yl)benzyl)-2

%(—%W?’%Q-’r*‘n-s-one 0O FF'N~NON 10 | N "APEIVEP2008/003473

6- (3, 5-di fl uorophenyl ) -2-(3-{2&1- ( 2- di et hyl am noet hy

[)-1 H rr

pyrazol -4-yl ] pyrimdi n-2-yl } benzyl ) -2H pyri dazi n- 3- one

FN 15/ FON C 20 "A 72"

6- ( 3, 5F diAfiBRGr jophéafd, 5-difiucBog terdyl)-2-33 45 rhethglammopboioxy)-

yl) 1

H pyrazol -4-yl[ pyri ni dPyrimidin-?rdieeprylt-2H-pyridaziySiene o

6 (3. 5 41 Paor ophaiy 0320 2PPENY 255, ey epr g o)
hyl)-1 H ~ pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
D ALy IATEAT 1 (35165 ATGDEQRIS oA T gy Syimethoxy)
oyr ) mi gt -2 y1 | benzy! ) PEITEI -yd0g TR bR IRE -0,

1- benzopyBstTie M-8 Bllifilorbphenyd21{3X5-(3-ethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A136" | 2-{3-[5-(2-aminoethoxy)pyrimidin-2-yl]benzyl}-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-cne

"A137" | 6-(3,5-diflucropheny!}-2-{3-[5-(piperidin-3-yloxy)pyrimidin-2-
yljbenzyl}-2H-pyridazin-3-one

"A138" B6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A1398" | 6-(3,5-diflucrophenyl)-2-{3-[5-(pyrrolidin-3-yloxy)pyrimidin-2-
ylJbenzyl}-2H-pyridazin-3-one

"A140" 6-(3,5-difluorophenyl!)-2-{3-[5-((S)-pyrrolidin-3-yloxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A141" 6-(3,5-difluorophenyl}-2-{3-[5-({R)-pyrrolidin-3-yloxy)-

pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A142" | 2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl]benzyi}-6-pyridin-4-
yl-2H-pyridazin-3-one

O
_N
SN ’NI NH
N. .= N, 0
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-(2-no
H pyr a
one 2
6- pyri
H- pyr &
nzyl) -
PCTI ER
4-[6-0
| -4-yl
ropyri

z o143y
enzyl)-6
(4-nmeth
r phol i n-
zol -4-y
5 "AL79"
di n- 4-yl
zol -4- vy
2H pyrid
2008/ 003

| $y6ioxo -{G-[5- (plpendln 4-yloxy)pyrimidin- 2—yl]benzy|}-1 6-
-pyridin-4-yl-2 H pyridazin-3-one

anesul f onyl ﬁlﬁaﬁmp}/nga(ig Q5L)Ipq3nzon|tr|!e

azin- ﬁ

4-yl - ethyl)-1
C?) pyrl dazi n- 3-
rdi yI/@\IH
473 -249 "A180"

SAkah Sl
|- pyrim
dazi n- 3-

] pyrim din-2-yl
136 #xgég/f’%ﬂeﬁg (}%@ggﬁﬁ@ghﬂnﬁh@w@&ﬁylm 6-
yl 1 benzon i dihyiepyNdadinD3-yl)benzonitrile

"A145"

6-(3,5-difluorophenyl)-2-{3-{5-(2-piperazin-1-ylethoxy}-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A146"

6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

"A147"

3-{6-ox0-1-{3-[5-(2-piperazin-1-ylethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

HA148II

6-(3-fluorophenyl)-2-{3-[5-(piperidin-4-yImethoxy)pyrimidin-
2-yl]benzyl}-2H-pynidazin-3-one

"A149"

2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-2-ylj-
benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one

H
F N
F e
F | = ’ N\
N
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5NN ~N NN 10 "A181"

imdin- //

2-yl }benzyl)-6-pyridin-4-yl

2-(3-{5-[1-(2-norpholin-4-ylethyl)-1H pyrazoi-4-yl]pyr
- 2H pyri dazi n-3-one 1~.
15 NCON NN "A 83" PCT/EP2008/003473

, N|
\\&géﬁgﬁanesul f onyl phenyl ) - % &31-{5' [

(2 nor phol i n- 4-yl
et hyl ) - 1H pyrazol -

20
4-yl ] pyrimdin-2-yl}benzyl)-2H pyrid

azi n-3- one "A184"
6-(5- Ky ot -2 =2 (GG 2= > H B
Chony TR T S BN s g piperidin a1 Byr i yifgyfimidin-
i di n-2-yl) benzyl ) - 25k pyéd ARz4 B=din Ad@aih-3N1berizoltrile
N> NON N| 30 Nﬁyg%éislgmz ’ Ptpy el
6- ( 3-f[l uor ophgnyl )-2-(3-{5-[1-(2-pyrrolidin-1-ylet hMI )
-1H
pyrazaqi-4-yl]pyrimdin-2- enzyl ) - 2H pyri dazi nA3- one
35 WD {2009/ OOﬁ 959 PCr/ EP2 -250 "A186"
6- (1-propyl -1 K pyrazol A4 (5-11-(2-pyrroNi di n-
1-yl - |ethyl)-| N
H-pyr"zol-4-yl]pyr|mdln-2-yl}i§en O 21y zin-3
- onej L\[::jfi\
-
N
|
"A151" 6-(1-methyl- 1H-pyrazol-4-yl)-2-{3-[5-(1-piperidin-4-yl-1H-
pyrazol-4-yl)pyrimidin-2-yl]benzyi}-2H-pyridazin-3-one
s del
SR N
N >
LN
N
O
H
"A152" | 6-(3-methoxyphenyl}-2-{3-{5-(1-piperidin-4-yl-1H-pyrazol-4-
yl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A153" | 6-(3-fluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A154" | 6-(3,5-diflucrophenyl}-2-<{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one
N\.
7 "NH
F
— NN
\ O —N
N—N
F
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(3-{5-1
(

2-PYrrolidin-1-YletYl)-1H PYrazol -4-YlI]PYrim di n-2-
15 yl } benzyl ) - 6-thi ophen- 3-yl - 2H pyri dazi nn- 3- one

02009/00689 20 NON O N | "A188" F 25 ° N N NPQTERREA§003473

N+ N VI5: 30 "A188a" N.2M3N -\_ U NNONN 35
1VO 2009/ 006959 PCT(EP2008/003473 - 251 "A189"

3-
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-{3-[5-(3-di
f am nopropoxy) pyrimdin-2-yl]benzyl}-6- oxo-

[(5- (3-di met hyl am nopr.opoxy) pyrimdin-2-vl]h
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y
d [i hxds®py ra-(msididbrephbryiz2qBt{6HN €2 rAéBylaminoethyl)-1H-
1

Firasme.
H

N..---

Cl

"A156" | 6-(3-chiorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl}-
pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one

"A157" F

"A158" | 6-(3,5-difluorophenyt)-2-(3-{5-[1-(3-methylaminopropyl}- 1H-
pyrazol-4-yllpyrimidin-2-yl}benzy!)-2H-pyridazin-3-one
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ONDN 10 "Al 91"
2-{3-[5-(3-di net hyl am nopr opoxy) pyri m di n- 2- yIJ benzyl }

-6-(3- fl

uoroph enyl)-2 Hpyridazin-3-one r

" Al 92"

2-{3-[5-(3-di net hyl am nopropoxy)pyrlmdln 2-yl ] benzyl}

w(®2008H0dok8 azol -

2-yl - 2H pyri dazi n- 3-one " A193PCT/EP2008/003473

2-{3-[5-(3-di net hyl am nopropﬂ(&/)pyrlmdln 2-yl ] benzyl }
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-6- pyr
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-6- (
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b- di met h
Pyriwim
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Pt DA PR Ry (O e
]benzyI-ZH-py rid azi n-3-one \1'0O
CTI EP2008/ 003473 -252 "A202"
5 bpr opoxy) pyri m di n- 2-yl | benzyl }
I

2H— pyri dazi n- 3-hgne AZGS-)}\l
m NOPOXyH
__/

2353d t
ﬁxypeny) {[ (3-dine N)

"A161"

3-(6-0x0-1-{3-[5-(1H-pyrazol-4-y!)pyrimidin-2-yl]benzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile

/N\
S - NH
Y \ 7
N7 N"-N o N \
=N
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n A204II
2-{3-15-(3-di net hyl am nopr opoxy) pyri m di n-2-yl j benzyl }
-6-(3- fl uoro-4-nmet hoxyp hen yl)-2 H pyridazi n-3-one

" A205"

\\?0 fidohfpés3- di met hyl anmi nopr opoxy) pyri ni di n- 2- ykghermydifosars
6- (4- et hoxyphenyl) - 2H pyr zin-3-one 10 "A206"

2-{3-[5-(3-di met hyl am nopr 0} ypyri m din-2-yljbenzyl}

-6-(3

trifluoronethyl phenyl)-2H pyridazi n-3-one,
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6- (3-{
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-6-
2-{3-
-6-(1
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6- ( 3-
pr opo
"A211%
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-6 30
20091
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de H

}-
5-(3-d h:b tril
15l sy gy o i

5- (3-di fret hyl a
nethyl(l H py

A RQPr opoxy) pyri mdi n-2-yl j benzyl }
@ 0-yl)-2H pyri dazi n- 3-one 20

= X
thl or o- 5¢ f INGT ophenyl }f - 2-|{ 3- [ 5- (3-d
iy)pyrim di n-2-ylj be ;

5-(3- dlgethylaninoprop I el n- 2-yl j benzyl)
fluoro met hoxyphenyl ) - yridazi n- 3-one

LRG3 ] 2 Wi (dedme) ylémqgum&gz[ar{sgm@ pgridin-a-yl-6H-

El- 2f I 3or Ephé’ﬁy‘p?z'ﬂﬁ- ﬁ@??tﬁgl} moer%l]Bkmgdlﬁi-ﬁcérbBQQﬁde

5-( 3- dlhethyla opr opoxy) pyri m di n-2-yl j benzyl }
t hi ophep- 2- yI 2Hpyri dazi n- 3- one 35 WO
§06959 PCT/ EP2 3 -253 "A215" N-[4-(1

-(3-dinFthyIaninoprbpo y) pyrimdi -2 yl]
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[ "A164” | N-(4-dimethylaminobutyl)-2-{3-[3-(4-cyanophenyl)-6-oxo-6H-
pyridazin-1-yimethyllphenyl}pyrimidine-5-carboxamide
N
AN
o 7 |
N‘N 0 Nﬂro/u“N’A\v/“\v/N\\
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6- (3, 4- di met hoxyphenyl ) - 2-
y) pyrimdin-2-yi]benzyl}-
6- benzo-1, 2, 5-t hi adi azol -

{3-[5- (3-di net hyl ani nopr opox
2 H pyridazin-3-one "A217"

5-yl-2-(3-[5-(3-di net hyl am no

- propoxy)pyr|n1d|n 2- yI]benzyI} 2H pyri dazi n- 3-one 15

WO 2D09/00699N S N |

N 20 "A218" PCT/EP2008/003473

2-{3-[5-(3-di met hyl am nopropoxg).pyri m di n-2-yl ]| benzyl }
-6- furan-3-yl

2-{3-[5- (3-di net hyl

-2 Hpyridazin-3-one "A219"

am no

propoxy) pyri m di n-2-yl ] benzyl }-6-(5- nethyl -

1,2, 4-
4-(1-H
enzyIH
n A221I

3-(1-ﬂ3-(5-(1-nethy|6|pe | dig

om%ﬁaq
3-[5- (14

- C 6-0%0-

ol - 3-yf)-2FH pyridazi n-3-one 25 "A220"
met hyl pi peli di n-4-yl oxy) pyrimdin-2-yl]b
1, 6-di ppyr i dazi n-3-yl ) benzonitrile

-Zhyloxy)pyrinidingz-yp]b

enzyl } 6-oxo-j,6-dihydropyrhﬂgzin-B-yl) enzani tii | ey

" A222 [ N™ 0 N ~
3-(1-{3-[5-(2-nnrpho|in-4-y|et 0X in-8- yl | benz
yl }-6-4 30 oxod{1, 6-di hydropyri daZ -yINbenzonltrlle

" A223"

2-{3-[/5- (1- net hyl pi peridi n-4-yl oxy) pyri m di n-2-yl ] benz
yl'}- 6 BN{apH M- 4y -2 gF pyridazin- 3-one " A224"
6-(4-methaneswlfonylph\nyI) 2-{3-[5-(1-net hyl pi peridin
-4- 3% yioxy)pyrim '-yI ] benzyl } - 2H pyr| dazi n-3-0
WO 20091006959 PCT/ ER 081003473 -254 " A225 nethyk;ﬁ\
5-(1&3[5(1imetﬁyl pi Py, /Q
ridin{4-yloxy)pyrimdin-2nyl b e -JQX0- d
ihyd o p yr i| d a zi n- 3“%N) t® |fbph a n /b\//l
carbo#ylate p ~ 1 OS |

sl

"A168"

P, o

"A169"

6-(1-methyl-1H-pyrazol-4-yl}-2-(3-{5-[ 1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-ylpyrimidin-2-yl}benzy!)-2H-pyridazin-3-

one
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10 "A226" 2-{3-[5-(1-nethyl
i n-4-yl oxy) pyrimdin-2-yl]benzyl }-6-

H pyrazol - 4-y
2-{3-[5-(3-di net hyl am nopr opoxy) pyri m di n-2-yl ] benzyl }

wW®208/000%D- 4, 5- di hyd ro-1, 2, 4- oxadi azol
H pyri dazi n- 3- one

20 "A228"
2-{3-[5-(3-di met hyl am nopropoxy) pyri m di n- 2-yl | benzyl }

pipe rid

(1- net hyl -
)-2 H pyridazin-3-one { "A227"

- 3- y| ) PQI/EP2008/)03473

15~ _NGJ7 N~1 HNNo N ON

- 6- p| perazin-1-yl -2H pyridazi n-3-one 25 H r NN N O
N2 - [ Od178 Bla. (%%ﬁﬁuoro;menyl) 2- és-{s 11 52 morphohn—4 ylethy) 1H-
6-(1-Tethyl-l pyrazol - 4-yl r pho -4-
- ethoxy) pyri i m dipyrazght4- pwympmﬂwﬂtbenwkmwrmm— -one
" A230
2-[3-(5- brormgyrl m di n- 2gyl ) benzyl ] - 6- (1- et hyl -
H pyrazol 4-y|)-2 H pyri dazi n- 3-one 35 WO 20091 59
PCT/ EP2008/ 00 ,
2-[3-({5-hydro
pyr az fl -4-yl)
6- (3-11 uorophg , - fe \hoxy) pyr
imdip- 5 2-y INaZ 7"
2-{3-(5-(1 ~
- et h}l pi peri
benzyl } - 6- ( 1- )-
H pyr i dazi n- 3t one A238
2-{3- r?qlﬁmaﬂ . £ T
yl)-6f (i're
yrazol -4-yllpyrimidin-2- yl}benzyl) -2H-pyridazin-3-one
_ ‘N’\,d
N/
"A172" 6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-dimethylaminopropyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A173" 6-(3,5-difiluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethy!)- 1H-
pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A174" 3-[1-(3-{5-[1-(2-morpholin-4-ylethyl)}-1H-pyrazol-4-yl}-
pyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl]-
benzonitrile
N, (\
NN P
— \__/
2
\
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10 "A239"

2-[3-(5-net hoxypyri mdin-2-yl)benzyl]-6-(1-nethyl-1 H

pyrazol -4-yl)-2 H pyridazin-3-one "A240"

2-{3-[5-(3-net hoxypropoxy) pyri m di n- 2-yl ] benzyl } - 6- (1-

\\[‘@ijgm;ggg H pyrazol - 4-yl)-2H pyridazi n- 3- one AGr/EpPRdt03473
3-[5-(2-net hoxyet hoxy) pyrim di n-2-yl ] benzyl }-6-(1-m

et hyI 1 H pyrazol-4-yl)- ZH-%%Tdazi n- 3-one " A242"

2-{3-[5-(2- m)rphol i n-4-yl et hoxy) pyri m din-2-yl]benzyl}

-6-(1- propyl-1 H pyrazol-4-yl)-2H pyridazin-3-one 20

" A243'

AT o] AT TRrEpRR SRy eeet gy |

enzyl ) - B- ( 1- me2yybeAzyl)-6-pyridin-3-yl-2H-pyridazin-3-one

r(onI -4-yl)-2H pyjryll}damyn Spgne XZ Py

1 5-[ 2- (4t net hyl Xopi per azin-1-yl )et hoxy] pyrim

-2 Lyl} benz Yl ) - 6-

razol -4-y|)-2Hp

N (N NN p[~N)
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opoxy) pyri n di n-2-yl ] benzlyl } ildazi n- 3- one e\ 3%

WD 2009/ 00695 PCT/ E P2008/0
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Y%
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N

rrg @(I’wl?‘l H%ﬁb%l@yﬂp%lrﬁﬁhﬂZW)}Ibbhtm-Ql-ﬂp?nd‘azln 3-
y ) 2H-pyr|da2|n 3-one o1@ O, N\ M Co
NJ

N 15 "\\248"
3- ( 5- (2- di fret hyl anyidet hoxy) pyri mi di n-2-yl ] benzyl } -
1-|nmethyl-L Hpyra - - 2H pyri dazi nN3 one

NSO NP l“/jo
o

"A17T" 2-(3-{5-[1—(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-—J
2-yl}benzyl)-6-pyridin4-yl-2H-pyridazin-3-one
“"A178" 6-(4-methanesulfonylphenyl)-2-(3-{5-{1-(2-morpholin-4-yl-
ethyl)- 1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl}-2H-pyridazin-3-

one
"A179" | 6-pyridin-4-y1-2-(3-{5-[1-(2-pyrrolidin-1-ylethy!)- 1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
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" A249"

2-{3-[5-(2-net hyl - 3-nmor phol i n-4-yl propoxy) pyri m di n- 2-
yl']- benzyl}-6-(1-nmethyl-1

H pyrazol -4-yl)-2H pyridazin-3-one O20 N\ I N NN

v 200pHG959 PCT/EP2008/003473
6- (1-net hyl -1 H pyrazol - 4-yi ) 246{.3- (5- (2-pyrrolidin-1-y

| ethoxy)pyrimdin-2-yl]benzyl)-2H pyri dazi n- 3-one

" A251"

2-[3-(5-ethoxypyrim din-2-yl)benzyl]-6-(1-nethyl-1

H- pyr alz8A18@" y| 14-[6-8xd41-(By{5H a2 pyrRlidiTe 1:yhatBgh- 1H-pyrazol-4-yl}-
6- (1- net hyl -i H | -4-yl)-2-{3-[H-(2- hol in-4-yl . .
-Zgox - 33(/) | IC;;B)Grrirz%dqm-Z- l¥bgnzyl)i1,6-[d?h)$dzrog5?rri az?n—ISE]yl]%e%zomtnle
et hoxy)) pyri m di n- 2-yl ] benzyl } - 2H pyri dazi n- 3-one -N

-NNV N CoNN. NJ 350 CVO2 00 9/0 0,9 359 NQ
PCT/ ER2008/ 003473 - 257 "A253" 7 N7 N

6- (3- ¢lhl orophanyl ) -2-{3-[5-(2-norpholin-4-y

pyri midi n-2-yll] benzyl } - 2H pyri dazi n- 3- on
1 5NONO NGOG | N 10 "A255% nNNQ,/I\V\C]\I~ \ ~N
00 19 "A256" IN i -

"A181" | 2-(3-{5-[1-(2-morpholin-4-ylethyl}- 1H-pyrazol-4-yljpyrimidin-
2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one

||A182l| Br

"A183" B6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-yl-
ethyl)-1H-pyrazol-4-y!]pyrimidin-2-yl}benzyl}-2H-pyridazin-3-

one

"A184" | 6-(5-methyloxazol-2-yl}-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl}- 1H-
pyrazol-4-yllpyrimidin-2-yl}benzyl}-2H-pyridazin-3-one

"A185" B-(3-fluorophenyl}-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yllpyrimidin-2-yl}benzyl}-2H-pyridazin-3-one




C.

10

15

20

25

30

35

20 Na NON"

N "A257"

3-(1-{3-[5-(1-nethyl pi peridi n-4-yl nmet hoxy) pyri m di n- 2-

yl']-

25
benzyl

- 6- 0XO-

WO 200085939
2-[3-(5-bronopyridin-2-yl)bepeyl]-6-(3,5-di fl uoropheny

)-2H pyridazin-3-one

1, h | 06
6-di hydropyri dazin-3-yl ) benzonitrile . ..

" A259"

6- (3, 5-di fl uorophenyl)-2-{3-[5-(1-pi peridin-4-yl-

H- pyr
yl) py
3-(1

-{3-]
6- ox
2009/
N, N |
3-{1-
ro- p
-[3-(
pyrid
3-(6-
]- be

" A265]

4-( 2-
yl met
i ne-1
H-pyr
in-2-

azol -4 3

I "NIBE2-

(3

-1, 6-di
06959 P
I MO
3-(5-br

b-
D
D

b- hydr ox
Azi n- 3-y
bxo-l-{3
nzyl)-1

tert-b
[3-[3- (3%
nyl ] p he
1715 car
azol -4-y
i ] benzy

&ridazin-

/1 | B hpydpyl i -pyrazahdiyl)-3-(3148-[14(2380r0lidin-1-yi-

1ydropyridazin-3-y|)begﬁ§2 35 WO

CTI EP2008/ 003473 - 258 61" 0 H2 O N

b " A262"

bropyr i m di n-2-yl ) benzyl ] - 6- oxo-1, 6-8i hyd
3-yl}bgnzonitrile "A263" 3-{1 N
ypyrimd 2- yI)benzyI]-6-oxo-1,6-
}benzonitrpl 10 "A264"

L[S (pi per idi i} 4- yLmet hoxy) pyri
65- di hydr opyr-dazi yl ) benzoni t

Y plperld

nyl}pyr|n1|d i n- 5- R
hyl -

poxyl ate "A266" 6-(
)-2-{3-[5-(piperidi n=4 ony) pyrimd
}-2 Hpyridazin-3-one "A267" 6-{

- di méﬁﬁ?!r'hf‘m%%?kfx'WWW‘ﬁ'irh?rV'}Qewy'iféh&-wjdazin-B-

1- et
0-4-y

pyriw

YIA1B7H
di n-2-y

met hoxy) -

ogr(%{ﬁl-ﬁ 42ypyrecilid{rid 4 fyletbpl)dét-pgrazol-4-yl)pyrimidin
1 benzyibesayindrthinphen-ZybRE-pyridazin-3-one

- |

"A188"

"A188a"
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" A268"

3-(1-{3-[5-(3-

}-6 oxo-1,6-d
25 N\ NN N

WD J009/0B9§95 - { 2-

imdin- 2-yl}

ropyri dazi n- 3-

35 "A270' 3-]
yl yl) et hhoxy]

nmet hyl am nopr opoxy) pyri m di n- 2-yl ] benzyl

i hydropyri dazi n-3-yl)benzon itrile 0 |
I LI / NO~-~NH Il "A269"

(4- met hyl - 3- oxopi per azi n- 1- yl ) etGTSEREPYH03473
benzyl ) - 6- oxo-_h- di hyd

yl ] benzonitrile 30 O NN Nr-N N O-i N~
1- (3-{5-[2- (4- net hyl pi perazi n- 1-
yrimdin-2-yl}- benzyl)-6-0x0-|

. 6-di fydriepyr
PCT7F, P2008/ 0
3-(1-[3-[5- (2

4321{0-(8- (ﬁrhenmhtﬂddr@pdﬁ@)ﬁ;@ﬂﬁmﬁ%&enzyl} 6-1
03473 -259 "

I net hoxyexcpra@yiwydrqﬁmdﬁzm %V])B@ﬂ%@flﬂ&rﬂ% 0

X0- 167 AZTA _
3-(1-[3'99( 3 7 kR AiPpayi-e-(
0XO- 5 1, 6-di hydropyméiﬁl -}ryéﬁdﬂﬂnﬂplz}-ﬂ-wricfazm&?&%
6- (3- IuoropthyI) 2-{3- met hyl pi peridi n-4-yl meth
oxy) Fyrl mid 2-yl] benzyl } -t i dazw- 3-on e
" A274/ =
2-{3- 35 (1- et hyl pi peri di _2-yl ] benz
yI} (1 propyl -1 H pyra aziy\n- 3-one
" Ap75"
6 (3 chl or ophenyl ) - 2 - (1- net hyl pi peri di n- 4- h
oxy)-| pyri mdj n-2-yl ] benzyl }-2H pyri dazi n- 3- one \
"A276' F 15 \|I \ N N1 NON O N~
"A191" 2-{3-{5—(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(\?ﬂ
fluorophenyl)-2H-pyridazin-3-one
"A192" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-“
thiazol-2-yl-2H-pyridazin-3-one
"A193" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yilbenzyl}-6-
phenyl-2H-pyridazin-3-one
"A194" | 4-(1-{3-[5-(3-dimethylaminopropoxy}pyrimidin-2-yl]benzyi}-6-
oxo-1,6-dihydropyridazin-3-yl}benzonitrile
[ "A195" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-S-F
tolyl-2H-pyridazin-3-one
"A196" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yijbenzyi}-6-
(2H-pyrazol-3-yl)-2H-pyridazin-3-one ‘J
"A197" 6-(3,4-diflucrophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A198" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljbenzy!}-6-(4-
methanesulfonylphenyl)-2H-pyridazin-3-one
"A199" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-[4-
(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2H-pyridazin-3-one
"A200" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljbenzyl}-6-
pyridin-4-yl-2H-pyridazin-3-one |
"A201" 6-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one J
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N 20 "A276a" Ni nNNONO 25 N "A277"
5-(1-{3-15-(1-net hyl pi peridin-4-yloxy)pyrimdin-2-yllb

enzyl)
6- 0xo0- 1, 6-di hydropyri dazi n- 3-yl ) t hi ophene- 2-car boxylic
30i2009/@6p59 A278" PCT/EP2008/003473

5-(1-(3-[5-(1-nethyl pi peridiBg4-yl oxy)pyrimdin-2-yl]b
enzyk}- 6-oxo-l ,6-d

i hydropyri dazi n- 3- yl )t hi ophene- 2- car boxam de "A279'

N- et hyl - 5- (1-{3-[5- (1- et hyl pi peri di n-4-yl oxy) pyrimd
in-2- | "A202" J 2 3-[5- 3-d|methylam1nopropoxy)pyrlm|d|n -2- yl]benzyl} -6 T
yl ] benzyi } - 6- opyridazin hi ophene- 2
- car oxani de 35 Wo(ad)é@imﬁmemmﬁiﬁm@a@we&me

21 3- (5 A0 oy R TRy BEE) P 263 5 BB TS NYP BRIy PO |

1) -2H{ pyridazin-3- onepy n»ﬁ&?\lzylr]rE enzyl}-2H- By rldazm 30ne
6-(3,58-difluonophenyl)-"2-[3- (6-ret hy] pyri mn- 3-yl)be

nzyl] |5"R2643yr |m&[ﬁa&dmhylaﬂﬂﬁdﬁropoxy)pynmtdm -2-yllbenzyi}-6-(3-

2-[3-(/6- am nopyri dazi n- 3- 1 fluorophe
nyl)- |2H pyri dazi n- S-ﬂb'ﬁ@%ﬁé% *?\"‘yﬂ) %H pyrldazm 3-dne
(B)-3-1% O¥0rs3 y B6-(4-
P | dle n-OE ylt e _20{%2951 E pﬁenyt ' a%ry \ﬂbenzyl} 6-(4

y
10 " A284" 2-{3-[5-((E)- 3”'@1“‘3“@@"63%-2H ridazin-3-one
nyl ) pyimdina2-yllhenzyl }-6-(3 4 Py

triflgorAifEny2{a- &dmﬁhwam@r@pompssmldm -2- yilbenzyl} -6-(3-

2-{3-[/5-(3-

i 1 uor ophenyl) - Aol bRl 48 RS gagh-3 8né: ©

2-{ 3- [[5>AZp7et hy BI(B%‘hﬁirthémrig Qgﬁf[B%CHIMWEWMMxy)
-6- (14 methyl 41 H pyrazol-4 ri dazi n-3-on

"A287" 3-(1-{3- [5 (4- myermqhn Zblyﬂtwnzyl} -2H- pyndazm -3-one

{ ﬁ;ldrc ioﬁé ] h"zli ' I%@ﬁ)‘@eﬁ gﬁﬁﬁpﬁ Féori’ro‘ﬁﬁ‘iy)pyr:mudm 2-yl)benzyl}-6-

pyridin-3-yl-2H-pyridazin-3-one

"AZ209" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylibenzyl}-6-(1-
methyl-1H-pyrazol4-yl)-2H-pyridazin-3-one |
"A210" 6-(3-chloro-5-flucrophenyl)-2-{3-[5-(3-dimethylamino-

propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A211" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yilbenzyl}-6-(4-
fluoro-3-methoxypheny!)-2H-pyridazin-3-one

"A212" 6-(4-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one

"A213" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJbenzyl}-6-(4-
fluorophenyl}-2H-pyridazin-3-one

"A214" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl|benzyl}-6-

L B thiophen-2-yl-2H-pyridazin-3-one
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20 "A288"

3-{6-oxo0- 1|
di hydropyri dazi n-3-yl }benzonitrile

1, 6-

-[3-

(5- pi perazi n-1-yl pyri mdi n- 2-y| ) benzyl ] -
" A289"

6- (4- net hanesul f onyl phenyl ) - 2- (3- (5- pi pera2| n-1 -yl pyri

Wi 2008/02695% ) benzyl | - 2H- pyri dazi n- 3- one

" A290" PCT/EP2008/003473

4-{1-[3-(5-am nopyri m di n- 2-y&3 benzyt] - 6- oxo- 1, 6-di hyd

ro-

25 pyridazin-3-yl}be nzon itri | e

" A291"

3-{1-[3-(5-am nopyrimdin-2- yI)benzyI]-6-oxo-1, 6- di hyd

ro- p
H pyr ¢
2-yi)l
2-[ 3-
azoi -
5-(2-1
351

PCT/ El
3-(1-4
0XO0-
3-(1-

Xo0-1, 6-
2-{3-]5-(3-hy

nmet hyl
3-[1

- (1-4
phenyl
rile
6- (3,1
oxy) -
" A300'
6- (3,
pr opo
e 15
6- (3,

pr opo
e "A3

5-difluo

f-difluo

ri dazi n-

3-yllbenzonitrile "A292" 6-(l-nethyl-1

Wz 215"y |

penzyl ] -

4 -y 1);
hydr oxyel
+ pyrazo

3-[5- (3

1,6-d i hyd ropyridazin- 3-

3-[5-(2
5 dih

-1 Hpy

P2008/ 008473

) - N{ é(-'5534@5-;@@!démemylaminppmﬁownpyr&ti)|dm -2-yl}-
PH- pyri dazin one

5- ami nopy bERPH-R-gxo; 1 ﬁb@hzq/nwyed@anﬁev'menyﬂasﬁamIde

2 Hpyri
hoxy) N

-4-yl)

flazin-3-0 n e "A294" 2-{3-1
-2-y|]benzy|}-6-(1-rrethy|-

251 4

\ﬁQgﬁ)‘\
hydr oxyet hoxy) pyrijm di n- 2 Xl ]I enzyI }-6-0

ydropyridazi n- 3-yl ) beazeartryte " A297"
dr oxypr opoxy) pyrim d| yi ] benzyl }-6-(1

azol -4-yl)-2H pyrida -3-one " A298"

- ARAEs-

Yet hyl )|

10 "A299"

i GrEd Aty PBRRXY PipribriScdimeshyjpminopropoxy)-
6- oxo- 1. 0rifHidin Y-y ARZ2 ipiridhlinengre! ¢

b- ‘G Ko
pyrimd

y) pyrim
"A301"

y)pyrim
2"

2 [ {1

OIOBedieﬂz)o-2-2(5Lﬂ{|3d1Ea501@8yd2¥{8t[55(8aimm@m1mpino-
2-yl ] phenyl }eth I? 2H pyri dazj n- 3- one
propoxy)pyrimidin- ]benzyl} -2H-pyndazin-3-one

ophenyl ) -2-((RL-1-§3- [ 5- ( 3- di net hyl am no
di n- 2-yl ] phenyt }'¢ pyri dazi n- 3-on

3-(1-

di n- 24

QFAz‘.’fe\u

"'é‘.{‘i‘y:r%ic'saﬁ?la?ﬁﬁgmiﬁépﬁaéaz;)pﬁﬁw‘efwjbenzyu} 6
furan-3-yl-2H-pyridazin-3-one

I|A2 1 9“

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(5-
methyl-1,2,4-oxadiazol-3-y1)-2H-pyridazin-3-one

"A220" | 4-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-
6-0x0-1,6-dihydropyridazin-3-yl)benzonitrile

"A221" | 3-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyi}-
6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile

"A222" | 3-(1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl)benzy!}-6-

ox0-1,6-dihydropyridazin-3-yl)benzonitrile
"A223" | 2-3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-6-
pyridin-4-yl-2H-pyridazin-3-one
"A224" | B-(4-methanesulfonylphenyl)-243-[5-(1-methylpiperidin-4-

yloxy)pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one
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yl ] benzyl } - 6- oxo- 1, 6-
rile 20 "A303" 3-(1-{
n- 4-yl met hoxy) pyri m di
benzyl } - 6- oxo-1, 6-di h
WRAIGWOEHSIN N, N N 25 N
alO ~30 NO "A306" O N pgal-
WO 20091006959 PCTI EP20081003473

di hydr opyri dazi n- 3-yl ) benzoni t
3-] 1-fornyl piperid i

[ I
y r

r

(

yl']-

yri dazi n-3-yl)benzonitrile

ONH2 C 0 "A305" / BCNERPOB/003473
z NI N N/ N 30

-262- "A307" "N N~ |

5
n- 2-
drop
N~

NN N/ O 5 "A308" / o \\ NN N N 10 "A309" O N-\

N\ I NND
"A225" | methyi 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo0-1,6-dihydropyridazin-3-yljthiophene-2-
carboxylate
"A226" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6-
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A227" | 2-{3-{5-(3-dimethylaminopropoxy)pyrimidin-2-yl}benzyl}-6-(5-
oxo-4,5-dihydro-1,2 4-oxadiazol-3-yl)-2H-pyridazin-3-one
O~-N
o-—<
B |
_—
kQ/LN
"A228" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
piperazin-1-yl-2H-pyridazin-3-one
HN/\l
N
/jxo\/\/N
"A229" B-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one
"A230" | 2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazo!-
4-y)-2H-pyridazin-3-one
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15 uN | |

N~~ NN N //

N 35 CVO 200
N NN "A314"
Wh2009/0@88R | ca
tautoners an
m xtures ther
preparation o
to Cdainms 1-1

0 "A310" o N\ NN M 20 N "A311" 510
251 .~ N"A312" O N\\ \ ANN\ 30 N ~O
9/ 006959 PCT/ EP2008/ 003473 -263- "A313"
O/ NNI N " O 10 15 and
I l'y usabl e derivatives, solvatesfCKERZ088/003473
d stere0|soneH@5§mreof i ncl udi ng
eof in all ratios. 15. Process for the
f compounds of the fornmula | according 20
4 and pharnaceutically usable

deri vatiaggy sal tx[3- Fslhydmww;mmuewemm -(1- methyl 1H-
st erepl somer s| t hereo characterised in that a)
conpound of the fornul a Pyrazl-deyl)-gH-pyridazin-3-one
"A235" | 6-(3-flucrophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one
"AZ237" 2-{3-[5-{1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A238" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzy!}-6-
{1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A239" 2-[3-(5-methoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-2H-pyridazin-3-one
"A240" 2-{3-[5-{3-methoxypropoxy)pyrimidin-2-yl]benzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A241" | 2-{3-[5-(2-methoxyethoxy)pyrimidin-2-yllbenzyl}-6-(1-methyl-
1H-pyrazol-4-yl}-2H-pyridazin-3-one
"A242" | 2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl|benzy!}-6-(1-
propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A243" 2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-yl}- |
benzyl)-6-(1-methyl-1H-pyrazol-4-yi)-2H-pyridazin-3-one
"A244" | 2-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]pyrimidin-2-
yl}benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
JOUS NS ¥
o SPYS
"A245" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
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~~NH Il R1L N 30 in which RL has the neani ng indicated

in Caiml, 1is reacted with a conpound of the formula

11 35 %/Q 20091006959 PCT/ EP2008/ 003473 -264 -4 L

R2 11l R4. 5 Rs in which R2, R3, R4 and R4. have the
WeamgedsPndi cated in Aaim1 and 10 L denot EET{EP2008/003473
Br, | or a free or reactivelgsgunctionally nodified

OH group, or 15 b) aradical R2 is converted into

anot her radical R2 by i) converting an oxadi azol e

radical _into a pyrimdinyl radical, _ii) acylating or

al kyl at 'AR4Gin | am 6+1-gnethpl- 1 Hipyraztideyl)-Ry{3H§-@-mpdtmlink4-yl-
group,, 20 or| c) that it is |iberated fromone of its
functilonal deni vat PFRRONYPYIBIAIN-EHIREAZY Bl Bhpyidazin-3-one
sol vollysi ng or hydrogenol ysi and/ or a base

or acijd of the fornmula | i diji nto one of its

salts., 30 16. Medica gllat _Meast one
5] gﬁ\ml 14(\O

conpound of the formy
and/ ol pharmaceuti cal Ily=tisabl e derivatin

sakl SN
sol vates, tautoners and stereoi sonmers thereofo
i ncl udi ng m x-

“A247" 2-{3-[5-(1-methyl-2-morpholin-4-ylethoxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

QL
AN \N,N N\ 0
N\f;j(\( Nl\;\oj\/@

"A248" | 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yl]benzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

"A249" 2-{3-[5-{2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

= -
N= N\;\O/\I/\N/\

O

"A250" 8-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-pyrrolidin-1-yi-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A251" | 2-[3-(5-ethoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-yl)-2H-pyridazin-3-one

"A252" | 6-(1-methyl-1H-pyrazol-4-yl}-2~{3-[5-(2-morpholin-4-yl-2-oxo-
ethoxy)pyrimidin-2-yl|benzyl}-2H-pyridazin-3-one
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tures

and/ or adjuvants.
to Claim1l-14 %O 2009/ 006959 PCT/ EP2008/ 003473
and pharmaceutical ly usabl e derivatives,
YO R85O t aut oner s
i ncluding m xtures thereof ipsall

t her eof

in all ratios, and optionally excipients

35 17. Use of conpounds accordi ng

- 265
salts,

and stereoi somers t her eoPCT/EP2008/003473
ratios, for the

preparati on of a medi cament for the treatnent of

di seases in 5 which the inhibition,
nodul ati on of ki nase signa

regul ati on andl or
transduction plays a

rol e.
accor (
deri v

I#23Fe
ling to
at i ves,

acc@-(8- oglotcml'@qul)rﬁ w[$(2 -awrpbalirdd-ylethoxy)-
Claim1l-14 . and nmac |caII bl e
sol vat es Dé(ﬁw"é’{‘ef&@‘? r gﬁ'@

i nclu
pr epal
di seas
tyrosi
1-14.

pr epal
di seas
Ki nas¢
20. Uk
to be
daim

the grnoup of tunowr

bl addé
neck,
i nt est
uro- (
the |4
Claim
group
smal |

{icel |

Ii 1l uX
ation o
5eS mhi

15 19.

ation o
5es whi ¢
> by the
5e accor
treat ed

8¢
rures llIETﬁT T at—Trattos, TOF tne
f a meqicgner tforthetreMnem of

h are in -
aim
n of thL\V/

Im1-10. 20

Use accor di ng the., O
i a nmedi canent for
h are influenced
conmpounds accord
ding to Claim 18 or mhere t he di sease
is a solid tunour. 21. Use according to

2(\2581e

or, the
t he oes
ine, th
jeni t al

Ar ynx an
20, whe
nonocyt
35

act annmco

re the solid tumour originates from 25
of squanDus epithelium the
of head and
the

C stonm
pphagus,
e liver,
fract,
1/ or the
re the solid tunnur
ic | eukaem a,

I ung carci nomas,
F\nl‘l ﬂﬂﬂﬂﬂ

O

pancr€ati c cancer,

gl i obl

ATl

-

0
.

N

"A257"

3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile

"A258"

2-[3-(5-bromopyridin-2-yhbenzyl]-6-(3,5-difluorophenyl)-2H-

pyridazin-3-one

"A258"

6-(3,5-difluorophenyl)-2-{3-{5-(1-piperidin-4-yl-1H-pyrazol-4-
yl)pyridin-2-yl|benzyi}-2H-pyridazin-3-one

"A260"

3-(1-{3-|5-(3-dimethylaminopropoxy)pyrimidin-2-yljbenzy!}-6-
oxo-1,6-dihydropyridazin-3-yl)benzamide
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noma. WO 20091006959 PC1l7E P2 00 810 03 4 7 3 -266
23. Use according to Claim2l1l, where the solid tunour
originates from the group of |ung adenocarci nons,
cell lung carcinomas, pan- creatic cancer

WP i2e9086¥3 nas,
5 24. Use according to C ai ne$8-or 19, where the

di sease to be treated is a tunmour of the bl ood and

i mmune system 10 25. Use according to C aim 24, where

smal | -

col on carcinoma and breast car EFT/ERAHE003473

the tymur originates fromthe group of acute mlpl oi d
| eukaeniA6thnonic myel oi d | e .; cute |ynphatic
| eukagm a and/or chrgnic |y aem a. 15 26.
Medi cgnents conmpriygy 8 3 Apoutle, of the -
formulla I ac- |[cording |® more of (daims 1 to 14,
and/ ol phar maceuti cal | y~Fsabl e deri vati Ve TVatesN—
and stlereoi sonrers thereof, including m xt ures ther eofl
in alll ratios| and at |east one further nedicament 20
active TAg2di eni-{1 231(5-Bemmownimiddroﬁsyl)ileinmgi]—ﬁﬁoxo—1,6-dihydro—
separate packs of (a) an effective a
conpound of the formula | a@é’BF?ﬁ'ﬂé} WQP'E?@“B% mor e of
C ai unl ng/Qr r Cr - } T -
derivatives, so?&at (5 5 |’§§'§ ﬂc]-h&@er'@ %66 ©o-1,6-dihydro
t hereof, i ncl Uidi ng m X- tur @yrit fin oyibenznitrireat i os,
and h\ an efifective ampunt of a further pmedi canent
active 1AMEd - D &exo-1383-(5-(piperidin-4-yimethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile
"A265" | tert-butyl 4-(2-{3-[3-(3-cyanophenyl}-6-oxo-6H-pyridazin-1-
ylmethyllphenyl}pyrimidin-5-yloxymethyl)piperidine-1-
carboxylate
"A266" 6-(1-methyl-1H-pyrazol-4-yl}-2-{3-[5-(piperidin-4-yloxy)-
pyrimidin-2-yilbenzyl}-2H-pyridazin-3-one
"A267" | 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-ylmethoxy)-
pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one
"A268" | 3-(1-{3-5-(3-methylaminopropoxy)pyrimidin-2-yljbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
p 0
Naw
N
N~ O/\/\TH
"A269" | 3-[1-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]pyrimidin-
2-ylibenzyl)-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrile
o~ O O
AN N
N~ O/\/N\)
"A270" | 3-[1-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy)pyrimidin-2-yi}-
benzyl)-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrite
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"A271" 3-(1-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl]benzyl}-6-oxo-
1,6-dihydropyridazin-3-yl)benzonitrile
"A272" | 3-(1-{3-[5-(3-methoxypropoxy)pyrimidin-2-yljbenzyl}-6-0xo0-
1,6-dihydropyridazin-3-yl)benzonitrile
"A273" | 6-(3-fluorophenyl)-2-{3-[5-(1-methyipiperidin-4-ylmethoxy)-
pyrimidin-2-yllbenzy!}-2H-pyridazin-3-one
“"A274" | 2-{3-{5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6-
(1-propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A275" | 6-{3-chlorophenyl)-2-{3-[5-(1-methylpiperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A276" F
L, e L
N0 ij/
\N
"A276a"
"AZ2TT" | 5-(143-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-
6-ox0-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
"AZ278" | 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-
6-oxo-1,6-dihydropyridazin-3-yljthiophene-2-carboxamide
"A279" | N-methyl-5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yljthiophene-2-
carboxamide
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"A280" | 2-[3-(5-aminopyrazin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one
"A281" | 6-(3,5-difluorophenyl)-2-{3-(6-methylpyridazin-3-yl)benzyl]-
2H-pyridazin-3-one
"A282" | 2-[3-(6-aminopyridazin-3-yl)benzyl]-6-(3,5-difluorophenyl)-
2H-pyridazin-3-one
"A283" methyl (E)-3-(2-{3-[6-0x0-3-(3,4,5-triflucrophenyl)-6H-
pyridazin-1-ylmethyljphenyl}pyrimidin-5-yl)acrylate
"A284" | 2-{3-[5-((E)-3-aminopropenyl}pyrimidin-2-yllbenzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
"A285" 2-{3-[5-(3-aminopropyl)pyrimidin-2-yl]benzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
"A286" | 2-{3-[5-(4-methylpiperazin-1-ylpyrimidin-2-yljbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A287" 3-(1-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A288" 3-{6-0x0-1-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzy!]-1,6-
dihydropyridazin-3-y{}benzonitrile
"A289" | 6-(4-methanesulfonylphenyl)-2-[3-(5-piperazin-1-ylpyrimidin-
2-ylbenzyl]-2H-pyridazin-3-one
"A290" 4-{1-[3-(5-aminopyrimidin-2-y!)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yilbenzonitrile
“"A291" 3-{1-[3-(5-aminopyrimidin-2-yl)benzyi]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A292" | 6-(1-methyl-1H-pyrazol-4-yl)-2-[3-(5-piperazin-1-ylpyrimidin-
2-yl)benzyl]-2H-pyridazin-3-one
"A293" | 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-yl}-2H-pyridazin-3-one
"A294" | 2A{3-[5-(2-hydroxyethoxy)pyrimidin-2-yl]benzyl}-6-(1-methyl-
1H-pyrazol-4-y)-2H-pyridazin-3-one
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"A295" | 3-(1-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yl)benzyl}-6-0xo-
1,6-dihydropyridazin-3-yl)benzonitrile
"A296" | 3-(1-{3-[5-(2-hydroxyethoxy)pyrimidin-2-yl]benzyl}-6-oxo-1,6-
dihydropyridazin-3-yl)benzonitrile
"A297" 2-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyi-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A238" 3-[1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
phenyllethyl)-6-oxo-1,6-dihydropyridazin-3-yljbenzonitrile
"A289" | 6-(3,5-diftuorophenyl}-2-(1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllphenyl}ethyl)-2H-pyridazin-3-one
"A300" 6-(3,5-difluorophenyl}-2-({R)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yljphenyl}ethyl)-2H-pyridazin-3-one
"A301" 6-(3,5-difluorophenyl}-2-{(S)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]phenyl}ethyl}-2H-pyridazin-3-one
"A302" | 3-(1-{3-[5-(1-methyl-1-oxypiperidin-4-yimethoxy}pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A303" 3-(1-{3-[5-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yi]-
benzyl}-6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile
"A304" NGO
—N \N’N\/OT\N;\L "
N= = o 2
B
"A305" = (o
50 0
N~ N6
"A306" p O
—N l
N N\,;LO/@*J




WO 2009/006959 PCT/EP2008/003473
- 262 -

"A307"

Z O
\ > LN N\ N/
~N| N '\/\L
N= N. .= 0

"A308" / O
N‘:“ 2 ,N\/O\(N
“ L
2

10 |

"A300" 0
S X 'N\/Q\‘/N
N |\j\
N. = O/\O
15 N\",o\/\N/

o
"A310" o~ 0
“Q\@/E;I\/@\WN\
20 ij\of\/\@

|IA311" / O
N =, fN\/QYN
" Bk
Z>0

25 N

I|A312I| / O
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and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

15. Process for the preparation of compounds of the formula | according

to Claims 1-14 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

a) a compound of the formula I

R

in which R' has the meaning indicated in Claim 1,

is reacted with a compound of the formula (|
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R4
R2
R4
R3

in which R? R® R*and R* have the meanings indicated in Claim 1

and

L denotes Cl, Br, | or a free or reactively functionally modified
OH group,

or

b) a radical R is converted into another radical R? by

i) converting an oxadiazole radical into a pyrimidinyl radical,
ii) acylating or alkylating an amino group,

iii) etherifying a hydroxyl group,

or

¢) thatitis liberated from one of its functional derivatives by

treatment with a solvolysing or hydrogenolysing agent,

and/or

a base or acid of the formula | is converied into one of its salts.

Medicaments comprising at least one compound of the formula |
according to Claim 1-14 and/or pharmaceutically usable derivatives,
salts, solvales, tautomers and stereoisomers thereof, including mix-

tures thereof in all ratios, and optionally excipients and/or adjuvants.

17. Use of compounds according to Claim 1-14



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473

18.

19.

20.

21.

22.

- 265 -

and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

Use according to Claim 17 of compounds according to Claim 1-14
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-

pounds according to Claim 1-14,

Use according to Claim 17 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met

kinase by the compounds according to Claim 1-10.

Use according to Claim 18 or 19, where the disease to be treated is a

soiid tumour.

Use according to Claim 20, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

Use according to Ciaim 20, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.
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24.

25.

26.

27,

- 266 -

Use according to Claim 21, where the solid tumour originates from
the group of lung adenocarcinoma, smali-celi lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

Use according to Claim 18 or 19, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 24, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula | ac-
cording to one or more of Claims 1 to 14 and/or pharmaceutically
usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 14 and/or pharmaceutically usable
derivatives, solvates, salts and stereoisomers thereof, including mix-
tures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-

ent.



