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sGinlays oAle274 described therein, a

One of the principal mechanisms by which celiular 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 intracellular 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
thefr specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within cells and since cellular phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease

is potentially suitable for conbating cancer.
Met kinase inhibitor for cancer therapy is described by J.G



Christensen et al. in Cancer Res. 2003, 63(21),
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cancer, such as, for example, multipie 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 presentlinvention specifically relates to compounds of the formula |

which inhibit, regulate and/or moduiate signal transduction by Met kinase,

can
certain
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30The conpounds of the forrmula | can furthernore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
tthey are particularly suitable for use in diagnostic methods for diseases
n connection wt egul ated or disturbed Met kinase agt.jyi WO
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30 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.
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It can be shown that the compounds according fo the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-



1595-105). The conpounds according to the invention can al so be used as
reagents for testing kinase-dependent signal transduction pathways in
animals and/or cell culture nodels or in the clinical diseases nmentioned in
this applicajd snmdssMeasurement of the kinase activit ypdspmodspei que
which is well known to the person skilled in the art. Generic test systens
for the determ nation of the kinase acfﬁVity usi ng substrates, for exanple
hi stone (for exanple Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338)
or the basic nyelin 25protein, are described in the literature (for exanple

Canpos- Gonzal @aunffs adéstdiFgas ey invdfition dreRidrdiffred to BipatientGlreing 267, page
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vessel, resulting in restricted blood flow through that vessel, for exanple
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after grafti ngg vein graft stenos's, peri-anastomatic prosthetic -
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The susceptibility of a particular cell to treatment with the compounds
25 according to the invention can be determined by in vitro tests. Typically, a
C culture of the cell is combined with a compound according to the invention T
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
30 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
freatment are then counted.
The dose varies depending on the specific compound used, the specific
25 disease, the patient status, etc. A therapeu.tic 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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O her pyridazines for the treatnment of diseases of the inmune system
I schaem ¢ and i nflammatory di seases are known fromEP 1 043 317 Al and 35EP
1 061 077 Al. EP 0 738 716 A2 and EP 0 711 759 31 descri be ot her

di hydropyri dazi non nd pyridazi nones as fungicides and_|j c
O her pyri dazt hoHe g&é’\%e descri bed as cardi otonic agents Fﬁ%&ﬂhé’@gg%m

5JP 57-95964 di scl oses other pyridazi nongs: The use of other MET ki nase
inhibitors for conbating cancer is described in WD 2007/ 075567. 10SUMVARY
OF THE | NVENTI ON The invention relates to conpounds of the fornula I R3
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R3) 2] "OR3, N= 2, 5R3 2, NR3COA, NR3S02A,
[S(C):(ZN( ??3%2 S( 0SSl 'Etﬁ' 39 ‘NQOI% rod C%i‘@)%ﬁ %&9‘\'&5@3%&’) 2] pOR3.
300. [ C(R3) 2] "N(R3) 2, 0[C(R3)2]"CEC[C(R3)2]'N(R3)2 0[ C(R3) 2] " N+0- ( R3) 2,
N G R) 21" Hof O (COREHBY ! bRy 51 Aasgs eSO PR 2] et
NHOQL O R9) 2] N ot aERk el ol it a8l B 2t SN R3) 2,

CONR3[ C( R3) 21" NR3000A, t))
2009/ 006959 R3tiEs hame, deA(sloped su1ta le models or model systems for example ceII

culture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and

10 models of fransgenic animals (for example White et al., Oncogene, 2001,

20, 7064-7072). For the determination of certain stages in the signal trans-
. duction cascade, interacting compounds can be utilised in order to modu-
C late the signai (for example Stephens et al., Biochemical J., 2000, 351,

15 85-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.

20
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin

‘ 25 protein, are described in the literature (for example Campos-Gonzalez, R.
Q and Glenney, Jr., J.R. 1992, J. Bisl. Chem. 267, page 14535),

For the identification of kinase inhibitors, various assay systems are avail-
30 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 substrate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
35 none at all, is detectable. Furthermore, homogeneous time-resoived fluo-

rescence resonance energy transfer (HTR-FRET) and fluorescence polari-



Het Heti A PCT/F22008/ 003423 - 8 - CONR3[ C(R3)2], Het, COHet, COA,
CH=-CH-COOR3 —-CH=CH-N[-R3) 2--and/-or-=0-{carbenyt-—oxygen)—denotes H-G- Ay -
each, independently of one another, denote H, Hal, A OR3, CN, COORS,
CON(R3) 2, NR3COA, NR3S02A, S2N(R3)2 or S(0)mA, denotes phenyl, naphthyl or
bi phenyl, each of which is unsubstituted or nono-, di- or trisubstituted by
Hal , A [ C(R3)2p9HiBsse][ C(R3) 2] N(R3) 2, SR3, N2, CN, COORIT/EIONEREMZZ NRICOA,
NR3S02A, SO2N(R3) 2, S(0)rnA, CO Het, Het,_ O[C(R3)2],N(R3)2, O[C(R3)2]Het,
NHCOOA, NHCON( R3) 2, NHCOJ C(R3) 2] "N(R3) 2, NHCOJ C( R3) 21nHet,

NHCONH C( R3) 2] N( R3) 2, NHCONH C( R3) 21nHet, OCONH C(R3) 2], -, N(R3) 2,
OCONH C(R3) 2], -, Het, CONR3[ C(R3) 2] N(R3) 2, CONR3[ C(R3) 2] Het and/ or COA,
denot es a noneatiorh(EP)dechnalegies are sutablesaseassaymsethada(Sits eraladoatt i ¢

heter oovel ¢ Ny iehPstalin, 08 Sy hore: M Y be nsubst o
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may be oxi di sedecorlPpérbriElade-BBRRGHR R dhtisdHepalntidofeiriRcatel.e2being 1 to 2 N
and/or 0 atons, which may benono- or disubstituted by A, OA, OH, Hal and/or
=0 (carbonyl &¥8FFER} J-Jdenot es unbranched or branched al kyl having 1-10 C
atons, in which 1-7 H atons nmay be replaced by F and/or in which WO

2009/ 006959PCT/ EP2008/ 003473 - 9 - one or two non-adjacent CH2 groups may
be repl aced byhere alg many dispastpasaegiated with deksgulajicou selldar poliiera-c al kyl
having 3-7 C I 0, Ol Ok | : r denot
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i n€l udi ng mi xt ux hereof jn gll ratios. The invention.alsa relates to the
opti cal Iy act PULAG Fahdhs dpalraet ot afeys SinSnearinta e B iap RS
racernatiés, -t baddr aggrerienweEmoatiimubéle R¥IE atdsr RMEnPeAtYRt ®is dito tiese
conpounds. The term sol yates of the conpounds js taken to nean adductions

of inert sol vEWakAYEE Gf 8y¥e8iRloepHENg dhisstirRd RiereRlonoRRUSHIthg! &5 t hei r
mutual attrackey orfeaffple Hth¥@LES ofheoinfifihl GeEiBN LlesBRECOCAsIH: B at es or

al koxi des. 20 The term pharnaceutically usable derivatives is taken to
mean, for exaMas@illa digapsesalf indeiest inhlkide arranelerasisc 6pWINAY Yasculgé i nventi on

and al 59%5°" Csk8Ye BHOPYMHiH:C URAYIAR stenosis, peri-anastomatic prosthetic
restenosis, restenosis after angioplasty or stent placement, and the like.
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Other pyridazine derivatives are described as MET kinase inhibitors in

C‘ WO 2007/065518.
Thiadiazinone$ are described in DE19604388, W02003/037349
WO2007/057093 or WO2007/057092.

30 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

55 EP 1061077 A1,



The term prodrug derivatives is taken to nean conpounds of the fornmula I
5whi ch have been nodified by neans of, for exanple, alkyl or acyl groups,
/sugars or oligopeptides and which are rapidly cleaved in the organismto
ormthe effective conmpounds according to the invention. These al so

/i ncl ude bi od gpol ymer derivathies of the conpou ng to

t he inventioﬁgﬁggﬂgggcrlbed for exanple,_ in Int. J. Phggﬁwﬁ%%g%g%ﬂ%7

(1995). WO 2009/ 006959PCT/ EP2008/ 003473 7-" 10 - In addition, the expression

"therapeutically effective amount” denotes an anount which, conpared with a

correspondi ng subject who has not received this anount, has the foll ow ng

consequence: EPI(P59Y%96 AX &/ PP 711e8d Bﬁ%es@ﬂé’é’@fh‘é\-thyﬂfop?hdﬂilﬁlﬁtl on of a

di sease, syn5drome, condition, conplaint, disorder or side-effects or also

the reducti on Phes ard aNdaTONGS ag THNGIEWes anddnsaclrides.or di sorder. The

expression "th ARAS t anmount s

whi ch are effe?@ﬂgg&bh&gb%%$%é%ﬁ%%kﬁ§?%§$%Q&h%?@?% ?@%ﬁ fun%??gﬁﬂﬁlo The

i nventi on al soJif éFed5d64tdisditeesudberopyriviaginones. of t he conpounds of the

fornula B, for exanple mxtures of two diastereomers, for exanple in the

ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. 15These are

particul arly pried asabf Mtrﬁrmmr Rinasé irtitsHoe® s @oRbating eaneainsldeschibedi nvent i on

relates to the ounj the formula | and salts thereof and to a

process forAth@R&EEﬂa? @T Tof conpounds of the formula | accord- 20ing to

C ains 1-10 and pharmaceutically usabl e derivatives, salts, solvates,

| aut onmer g .and st ereoi soners thereof, characterised in that a) a conmpound of

the for nﬁpa | | SUBIMARY 30F THEhNVENTIONS t he neani ng indicated in Caimi1,

Is reacted with a conmpound of the fornmula Il WD

20087 006959PCT/ EP2008/ 003473

The invention relates to compounds of the formula |

15 R*
= O
x> N Re I
R1 N"
R#
R3
20 i 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
25 unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R*.OR? N=CRN(R®),, SR? NO,, CN, COOR?,
CON(R®),, NR3*COA, NR*S0,A, SON(R®):, S(O)mA,
[C(RY)IaN(R®)2, [C(R¥)2] Het, O[C(R3)z]pOR3,
30 OIC(R)2IN(R?)z, OIC(R)2InCECIC(R*)2N(R )2,
O[C(R*)21N"O(R®)2, O[C(R*);]nHet, S[CR)IN(R®)z,
S[C(R®)]nHet, NRUIC(R®)2JN(R®z, NRU[C(R¥)]aHet,
NHCON(R?),, NHCONH[C(R*)z].N[R).,
NHCONH[C(R®)2].Het, NHCO[C(R®)21-N(R>),,
NHCO[C(R®),]sHet, CON(R?),, CONRC(RYLI.N(RY).,
CONRI[C(R%)2[:.NR*COO0A, CONR’[C(R?).,].0R?,

35



-11- 1115 in which R2, R3, R4 and R4'" have the neanings indicated in

Claim-1 and denotes CI, Br, | or a free or reactively functionally
nodi fied 100H group, O 15b)a radical R2 is converted into another radical
R2 by i) converting an oxadi azole radical into a pyrimdinyl radical, ii)

acyl ating ory,al g an amno group, iii) etherifyin BYREPeN)s group,
200r c)that ‘lvtﬁz}ﬁésbolﬁlgdbgrat ed fromone of its functional %GC?II’EVG.'[IVGS by

treatment with a sol vol ysi ng or hydrogen8l'ysi ng agent, 25 and/or a base or
acid of the formula | is converted into one of its salts. 30Above and
below, the radicals Rl, R2, R3, R4, R4 havethe meanings indi- cated for the

fornula I, uniess expresﬁbMRé[CqR lqém:rOMéteCOAV\@H CH COOR3

2009/ 006959PCT/ EP2008/ 003473 - yI , hex 3- or :
4- et hyl pentyl, 1,1-, 1GH= CHﬂN@)z angi/q_ (@r@nYJ)PXYHP@J,dl met hyl'butyl, 1- or
2- et hyl butyl, ||9Qs et hyI 1{@3' , 1- et hyl-2- nethyl propyl, 1,1,2- or
1,2,2-trinmethy Qropyl t rnDre preferably for exanple,

trifluoromet hyR?, BA veryaaphrmdemraidnjzlypf ehepablher,demoteed, Hak W, having 1, 2,

3, 4, 5 & 6 C atons, pr hyl 30k 9P isppropyl, butyl,
|sobutyl sec-butyl, ter b yléloggﬁt§bN & WR @gfﬁéhﬁgﬁgt hyl ,

pent af | uoroethyl or 1, 1,8IG4N( R?jzmlsgeynmﬂ 10Cyclic al kyl (cycloal kyl)
preferably deg(gt es cycl opror@e rl ob thw , Ggycl o- ¥ %ycl ohexyl or
cycl oheptyl . A denot es 38 Se@!&’r‘% @apg PR DIyl te@PBIO Whichr g ung

p- et hyl phenyl o-, m orsugéﬂau@dqpr%&#@nmt orﬁrsubé‘ﬂ‘tu@'i:l I:er*-lélOPJ opyl phenyl, o-,

m or rt but | phen dr
p- nltrop @nyl oY P ydcﬂaéahchﬁplﬁ@f%)zlrymR%zng d@zw r\%@ﬂﬁ am no) phenyl ,

oo b (i HﬁL%LZ‘L"qW@W’m & %8@‘% AN SOE, 70 d°p“e”y'o
p- et hoxycar bonyl phenyl , G3-Hak Het, Qic( );ﬂJTNiR-)z, O[C(R )2],1Het NHCOOA,
NHCON(R?)2, NHCOO[C(R*),].N(R?)2, NHCOO[C(R?)2]n-
15 : Het, NHCONH[C(R®)21.N(R®)2, NHCONH[C(R®)]Het,
OCONHIC(R*)].N(R%)2, OCONH[C(R®)2]Het,
CONRI[C(R%)2]aN{R?)2, CONRIC(R?)]:Het and/or COA,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated or
20 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(R*)21.N(R?);,
SR®, NO;, CN, COOR®, CON(R®,, NR*COA, NR*SO,A,
SOuN(R®)z, S(O)nA, CO-Het', [C(R®)2lHet", O[C(R*)LN(R%),
25 O[C(R*],Het', NHCOOA, NHCON(RY),,
C. NHCOO[C(R*].N(R%)2, NHCOO[C(R®),].Het',
NHCONH[C(R*2].N(R%)2, NHCONH[C(R®)2].Het',
OCONHIC(R*2]:N(R%)2, OCONH[C(R*).].Het', CO-Het',
30 CHO, COA, =S, =NH, =NA and/or =0 (carbony} 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,
35 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



met hyl am no) phenyl, o-, m or p-(N, N-di net hyl am nocar bonyl ) phenyl, o-, m
of. p-(N-ethyl am no)phenyl, o-, m or p-(NNdiethylam no)phenyl, o-, mor

fl uorophenyl, o-, m or p-bronophenyl, o-, m or p-chlorophenyl, o-, mor
p- (et hyl sul f onam do) phenyl, o-, m or p-(nethylsul fonyl)phenyl, o-, m
- 250r p-net hygdohsawdsghenyl , o-, m or p-cyanophenyl, o-pcip20ds/os46ar boxy-
~ phenyl, o-, m or p-net hoxycarbonyl phenyl, o-, m or p-fornyl phenyl, o-, m
or p-acetyl phenyl, o-, m or p-am nosul f(?nyl phenyl o-, m or
p- (nor phol i n- 4-yl car bonyl ) phenyl, o-,-m or
p- (nor phol i n-4-yl car bonyl ) phenyl, o-, m 30or
p-(3- oxE)erEphol ihnI 4- yIAf)pisDrSrbﬂmomon ~-adjacentBHurpapd thag\eceplesy lbyphenyl , o-,
m or p nor phol i n- 4-yDet eny
p43- (N, N- di et hyl ani no) erﬁS galﬂand@r%y,ﬁlq%(;ﬁ groups,
p43- (3-di et hyl am nopr opydpur ei d0| phenyl, o-, m or

(3 d| et hyI am nopropoxycar bonyl am no) phen furthernore 35 preferabl y
2 3- § 2, 6-, @clicalgyl [”@VB“Q()(%'%QQ enyl, 2,3-, 2,4-, 2,5-, 2,6-,
3, 4- or 5-dig orophe ] 2, 5- 2,6-, 3,4- or
3, 5-di br ormphen?/‘ 2, 4- %m&%ﬁdﬁ;lhl régijhenyl 2,5- or 3, 4-dirnethoxyphenyl,
3initro-4- WOMR009/ OOGMB@E/CEHZO)OB/ 003473 - 13 - chl orophenyl,
3- am no- 4-chl or o- % éﬂ 0r,0 -am no- 4-chl oro-, 2-am no-5-chl oro-
or 2-ami no-6-ch Iorophen;}{én tr‘g ﬁof{l di et hyl am no- or
3-nitro-4- N1N-|§|| met hyI aenofdzenyd, 3&43 di am nophenyl, 2,3,4-, 2,3, 5-

2,3, 6-, 5-trichloro -trlnethox hen
hydr oxy- 5 dl%fl'ﬂrB'P@fﬁP%QWF'ca %pﬁ@yﬁ@ﬂve% S@"’éfe(,shfs%]% ad Qﬁeﬁ%ﬁ%nyl
4 f1uor o-3- chl geRuiIMérs t@e@b?‘%&u&n%ﬁﬂ%?&eﬂﬁ%feofm all ratios.
di f1 uor o- 4- bronophenyl, 3-brono met hoxyphenyl,
3 | or o- 6- met hoxyphenyl, 3-chl oro-4- acetam dophenyl ,

2 oo e AR ool BB GBI ok Sseibatdy o

denot es ﬁ)@enylenmrﬂph-te‘my,ltherradzﬂrpmteayﬂhe ob@iareofnamlancﬂltheshymtﬁsand&cded or

nmono-, di- or trisu |tutedb M. _NR3 A

0C( R3) 21N( R3) 2/ ’“F%:f’%%? *d%&%{e@%ﬂ\'ﬁ%@ﬁ%?fbmaﬁa Ed%%g[ C(R3) 2] n
ge; I Irr egggcttb\rﬁ%m‘i ﬁﬁdludtbﬁé osutmstsdlwn;mﬂecm@é ?dmgtbéegmpgonwmmnl e, 2- or
3-fury!, or t hien or rr -, 2, 4- 0

5" i tazol yt . 19tm owin i3 el el agegie e, Salvalss aseoRhstapple 3. 4. o
5-isoxazol yi, rgono%rdqﬁycﬁaféglcﬁmwdesi% 4- or 5-isothiazolyl, 2-, 3- or

4- pyri dy2Q 2. 4., B yrimdin furthernore preferably :

1,2, 3-tri azol -The term-phﬁrmaseyﬂlcalll uga%letdeinaawws takep-to greag. Jor exam-or

? LTSI o oty el AR 8

1,2, 3 t hi adi amlledpr@irugmmp,ouﬁ‘dﬁ- or 4- pyrl dazi nyl, pyr azi nyI 1-, , 3-,
4-, 5-, 6- ndol nd ndazol : - or
5-benzim dazol-ljwe te B’rgdrug@envg?ve%ls t%|§e tgﬂﬁﬁ%%ﬁ%ﬂ?%”% Of% forEMag - or
7- t@nzox%fzol ylwhién haée beén mcﬁhﬂewb}?mdaﬂﬁblf soxa&zphpik, aIBQZJT,ac{;ll-groﬁps 6 or

7- penzot hi azol yl 7- benzi sat hi azol y -

7- benz- 2 1, 3- &Jaaarsagrocplggppeaﬂde%ando whicheare r@mdlvﬁeayfedsnénﬁwaﬁwsmtf 3-, 4-

5=, 6-, 7- Or fémh Wéﬁ@éﬂvﬁ'oon?pounﬂs aceordiry to tﬁe lrﬁfenﬁoﬁ' nnolinyl, 2-, 4-,
5-, 6-, 7- or _8-qui nazol 1 nyl , 6- qui noxal i nyl , 3-, 5-, 6-, 7- or

8- 2H benzo- 1, Ihe@mispmylpludemwma@akée@phrm%r d.erlsaﬂu@ﬁzqfdhm@mpauws
1,4- benzodl OX%@cgrdYIJlg totPe invention, as described, for example, in Int. J. Pharm.

115, 81-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
35 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,



2,1, 3-benzot hi adi azol -4-, -5-yfor 2,1, 3-benzoxadi azol -5-yl, azabi cycl o-
[3.2.11loctyl or dibenzofuranyl. WD 2009/006959PCT/ EP20081003473 - 14 - The
het erocyclic radicals nay al so be partially or fully hydrogenat ed.
Irrespective of further substitutions, Net can thus al so denote, for
exanpl e, 2, 3ydobydi@s2-, -3-, -4- or -5-furyl, 2,5-di hygdeosgzoosm0347s - 4- or
5-furyl, tetrahydro-2- or -3-furyl, 1, 3- q§oxolan 4-yl|, tetrahydro-2- or
-3-thienyl, 2,3-dihydro-1-, -2-, 3- -4- or -5- pyrronI 2, 5-di hydro-1-,
-2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-l-, - 2-
or -4-irnidazolyl, 2,3-dihydro-1-, -2I -3-, -4- or -5-pyrazo|y|,
t etrahydro- 1-,In a%}dltmn the- eypressidry ttherbpéutiiaily dffective, am@unt” d@notes an4 pyri dyl ,
1,2,3,4- t et r ahydr o- - or
4 ot per di ny 1 d0SitgtiGh, oo ki porrseBPaRg o esthe 825 Bt B ot Ayt
1, 4-di oxanyl , deividdh@Xanodnt, haélthe%noﬁmglconbéq@amér o-1-, -3- or -4-
pyrlda2|nyl hexahydro-1-, -2-, -4- -5-pyrimdi nyl, 1- 2-

3- pi per azi nyl ,improves tﬂeqté'lel”ém@é‘ g, JPfeVe"ELO"' argliminajion of g disease, S)mi‘ or
- 8-qui nofyl, rggﬁa égﬁcﬁﬁ%@ co é(:gf Qi‘sjor%er%é sﬂ%effec‘is or a0 the Rsductidn ©F
- 8- |squ|non ,
di hydr o- 2H benncthaadvancazofrwd!l$eaaﬂ Ehmrpimmte)rmhm‘réerabl y A

2, 3- et hyl ene X enyl

2, 3-et hyl ened%@é;%ﬁgﬁg%%n Btﬁiﬁfapréﬁhp%ﬂé{ &%%g\? ¥'%E\5H§ﬁy 1aiso encompasses the

3, 4-(di fl uor oramemﬁtyhneﬂtﬂrdar@@fqu;he@fdr inGedsidy hyjdnammyziofdgicmnf@cﬁom 6-vyl,
2,3-(2- o;g; t hyl enedi oxy) phenyl or also 3,4-di-

20hydr o- 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably 2 3-

di hydr obenzof urre@mbent?ersaigb P8Rt i 0€ibARMKIred ofHtrid B SUnds Of

Hqui nazol i nyl , 3-di hydr obenzoxazol yl, 2-oxo-2, 3- d|hydrobenzoxazolyl 6:?-
di hydr obenzi ni EHEWWI for ;‘?X%mélerﬂﬂﬂﬁhﬁl‘iﬁ@d‘)i"@ digsigrenmers, Wi pramslenadhe or

25%- oxo- 2, 3- d”gﬁgqopangngdﬁgoﬁglq1Ueq1@PQﬁqr oy denotes piperidinyl,
plpera2|nyl pyrroli , hol , thienyl, pyrrolyl,

i m dazol y§, pyTl“aegQI areg padmtajly;nrefardﬂxamu;ﬂs oftsheera@lebmenc 30inpoLhiiszol yl,
pyridyl, pyrimdinyl, triazolyl, tetrazolyl, oxadiazolyl, thia- diazolyl,
pyridazi nyl, pyrazinyl, benzim dazolyl, benzotriazolyl, indolyl,

benzo-1, 3- di ox'ﬂ‘lqlmvemtltﬂlaadﬂtw to ﬁleaimnqgmjnd[a&f ﬂ'lelfbmti&lll and salts thereof

azablcyclo[z 2. 2]oct zol i di

benzo- 3. 1. 5.t OB HIeGPSS I HE BreRaratin STEobmotadpef iheeunar arsme: . i -
tri-, tetra- dng memmghsmhﬁa ﬁabﬁadéutu%? u@@mt.@(@@ Zolvates,
[C(R3)2]20Het 1, [C(R3)21,0 C(R32

2009/ ooes%%cﬁ?@ﬁﬂﬁj@ﬁ@é@ﬁgotsowr& he@%@(ﬂ@)féﬁemd indAdY or =0 (car bonyl
oxygen), and where a ring nitrogen may be oxidised. 5Heti preferably
denotes pyrrolidine, piperidine, piperazine or norpholine, each of which is
unsubstit ut ed dr RosBRP@INddeTshesermuie 8d by A and/or =0 (carbonyl oxygen).

Ri preferably denotes Ar or benzo-2,1, 3-thiadiazolyl. 10 The unsaturated,
saturated or aromatic 6-nenbered heterocycle having 1 to 4 N and/or O

in the nd@ning for R2 has, f le, the follow ng neanings: pyrini
py(ldazine, pyridi ne, 1,3-o%azi nane, norpholine, 15 piperidine, piperazine,
1, 4=di hydropyridine, 1,2, 3, t etNghydr o- 3 pyridi ne, tetrahydropyran,

1, 4-di oxane, 1, 3- dloxanﬁ| exahydropyrld £ine or hexahyd ropyrim di ne. 20R2
preferably denotes pyrimdinyl, pyridazinyl, pyridinyl, 1,3-oxazinanyl,

30 in which R" has the meaning indicated in Claim 1,

. Is reacted with a compound of the formula Iil

35



nmor phol i nyl , piperidinyl or piperazinyl, each of which is unsubstituted or
pono-, di- or trisubstituted by Hal, A [C(R3)2],0R3, N=CR3N(R3)2, CN,
“COOR3, [C(R3)2]IN(R3)2, [C(R3)2]1Het, O[C(R3)21,0R3, O[C(R3)2]nN(R3)2,
O[C(R3) 2] 1I0ECI C(R3) 2] nN(R3) 2, O[C(R3) 2] N\+C(R3) 2, O[C(R 3)2] Het,

25NR3[ C( R3) 21w 583)/80699R3[ C( R3) 2] Het, [ C(R3) 2] NHCO O R3) 2paNeRd)stos473

C. [ C(R3) 2] NHCO C( R3) 2] Het, CONR3[ C( R3) 2] W( R3) 2, CONR3[ C( R3) 2] NR3CO0A,
CONR3[ C(R3) 210R3, CONR3[ C( R3) 2] nHet, COHet, CH=CH 000R3, CH=CH N(R3)?2

and/ or =0 (carbonyl oxygen). 30 R3 prefer abI y denotes H, nethyl, ethyl or
propyl. R4, R4' preferably denote H WO 2009/ 006959PCT1EP20081003473 - 16
- Throughout the invention, all radicaR$ which occur nore than once may be

identical or different, i.e. are ipdegendent of one another. The
conpounds of the formula I may ha Rt nore chiral centres and can -
therefore occur in various st ragreric fornmsllt The fornula I enconbpasses

all these fornms. Accordingly, F,i on relates, in particular, to the
conpounds. of the formula I in east one of the said radicals has
one of t preferred 10 neani ngs$®i ndi cated above. Sone preferred groups of
conpounds may be expressed by the follow ng sub-fornulae la to I, which
conformto the fornmula | and in which the radicals not designated in
greater detail iDguRnirR RYERNLAYG R4nﬂjd\/%afh§%éa‘hrngtshﬁdlf:§treﬂuh@Iélm Pyhdi n whi ch
15 in | aR2denotes an unsaturated, saturated or aromatic 6-nenbered
heterocycl e haking 1 to deneteméi, &, bora fiae or verctiMelidyndaienasmpdtipt ut ed or
nono- , d|1 or §%I tuted by Hal, A [C(R3)2]0R3, N=CR3N(R3)2, ON,
20000R3 [DC( RS)ﬂ [ C(R3) 2] Het , O[C(R3)2],0R3, O[C(R3)2] N( R3) 2,
O[ C(R3) 2LI1 GEC] C( R3) 2] nN(R3)2, O[ C(R3) 2] - IN+0- (R3) 2, O[ C(R3) 2] nHet
R3t-C(R3) 2] - IN(R3) 2, NR3[ C(R3) 2] Het, [ C(R3) 2] NHCO[ C( R3) 2] N(R3) 2,

25['"¢(R3) 2], -, N C(R3) 2] nHet, CONR3[ C(R3) 2], -, N(R3) 2,

[ C( R3) 2] NR3COO0A, CI)NRS[ C(R3) 2] OR3, CONR3[ C(R3) 2] Het, COHet,

OH=CH- 000R3, CH:CH-N R3) 2 _and/or =0 (car bon% mﬁgeg%; 30 35 in | bAr
denot es ﬁ@enyl )naﬁlﬁ?%‘??' %r'slﬁoﬁH@Fﬁq I apefheEr R P¥ unsubstituted or
mono- , gr ' Sé@ﬁﬁérﬁr}ﬁogﬁ OK?Hd|§Zolé%dlc%to%(d%rﬁn[dm$ﬁ%al CON(RB3) 2,
0[C(R3)2] N(RS) [ C(R3) 2 2 and/ or

CONR3[ C( R3) 2], H) Hegcylating @@WMPWCEQEGQB/ 003473 - 17 -

iiiy etherifying a hydroxyl group,

20
or
c) thatitis liberated from one of its functional derivatives by treatment
with a solvolysing or hydrogenolysing agent,
(. 25
(‘. and/or
a base or acid of the formula | is converted into one of its salts.
30 Above and below, the radicals R', R?, R®, R* R have the meanings indi-
cated for the formula [, uniess expressly stated otherwise.
A denotes alkyl, this is unbranched (linear) or branched, and has 1, 2, 3, 4,
5,6,7, 8,9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
35

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-



inlcinldHet 5 10 in leHeti 15 inlfA 20 in IgRL
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15

20
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35
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_12-

propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,1,3-, 2,2-, 2,3- or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethy!-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermoré preferably, for
example, trifluoromethyl.

A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1, 1-trifluoro-
ethyl. ’

Cyclic alkyl {cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl or cycloheptyl.

Ar denotes, for example, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-teri-butylphenyl, o-,
m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-,
m- or p-{N-methylamino)}phenyl, c-, m- or p-{N-methylaminocarbonyl)-
phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m- or p~(N,N-di-
methylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)phenyl, o-,
m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)pheny!, o-, m-
or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m-
or p-(methylsulfonamido)phenyl, o-, m- or p-{methylsulfonyl)phenyl, o-, m-
or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxy-
phenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-formylphenyl, o-,
m- or p-acetylphenyl, o-, m- or p-aminosuifonylphenyl, o-, m- or p-(morpho-
lin-4-ylcarbonyl)phenyl, o-, m- or p-{morpholin-4-ylcarbonyl)phenyl, o-, m-
or p-(3-oxomorpholin-4-yl)phenyl, 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)propoxylphenyl, o-, m- or p-[3-(3-diethylaminopropyl)ureido]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-

in | hR3

()



inliR2 30 35 denote H denotes a nono-, bi- or tricyclic saturated,
~unsaturated or aromatic heterocycle having 1 to 4 N, 0 and/or S atons,

whi ch may be unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted
by A, CHO COOR3, CON(R3)2, [C(R3)21,Hetl, [C(R3)2]"0R3, [C(R3)21,-,N(R3)2,
O[LC(R3)2],1-letl and/ or =0 (carbonyl oxygen), and where a ring nitrogen nay
be oxi di sed: VHENHPYE%, ronocycl i c saturated heterocycl ePﬂE(@Fﬁ&BNPWB 2 N
and/or 0 atons, which may be nono- or dirddbstituted by A and/or =0

(car bonyl oxygen) denot es unbranched or branched aI kyl having 1-8 C atons,
in which 1-7 H atons may be replaced by F and/or C; denotes Ar or

oyt m di vl pST AT S R ot s o 2 B RRAChIGET T °

|t0|r PSL Ib gllt In%/Lt g(rj ZerﬁmbaabﬁMfo[ dacimino-evshohoprenyn uilstdtNiNedinmthyiono-, di - or
[ O(R3) 2] I N( R3) 2”¥TQ:(CFE33) Q$FPF‘§WG§@@ 2 B%nﬁf%ﬂwhi’mﬁ? 4-,

O[ C(R3) 2] CEC[ %ﬁ, aea 8. of% @(EB%BIO Rgﬁﬁ@ryﬁli@ 8-t nr@n[e%ﬁﬁ)}?dnwd—et

NR3[ C( R3)32] nN
[O(I[?%Z]) ]rl\llHE:tw —d%ﬂiorom[mpngy mm(aaéjdzsh%t@ezaewmwyh , NR3COOA,

CONR3[ C(R3) 2] n M 3 | E

CoNFa] O R2) 2] H??F’fm AP O R TR 25 AP 4002 oy

oxygen); 5in | phietydehbreno- rp\etha:kyplyényl B ptaaloazﬁmgyéthomphenyh a1d1juro -4-

nmor phol i nyl , hi.en i,m daz azol yl,

i soxazol yl, t h?‘é%’féf'vitbp'?e l QJT%BBW(V@W" ?p?{//?mfﬂ%yé Il‘y?lp?r%ol yl,

tetrazol yli0, oxaubh&zrolzybcetbmucaibr@ngﬂl otl2, smemgzmworomwngm nyl,

benzi m dazol yl , benzotriazolyl, indol yI , benzo- 101, 3-di oxol yl, indazolyl,

aza(ﬁi cycl o[ 3.2.11octyl, aza- bicyclo[2.2.2]octyl, imdazolidinyl, azepanyl
enzoz, 1, 3- Ahfu‘-?cﬂie@ﬁ;@\‘é/ ref@r%%g/ dlafno\f@el ﬁﬁbﬁﬁ dﬁg@gﬁgbf bcg\lé%oéad%’fo‘ di -

tl’l , tetra- entasubs itute

)2] Flet1, wp@(\R@,ygf@mﬁutpti(mmom(dasyrztrlsgp@(twgsiM Ne/ or =0
(car bonyl, .0xy gy, a2 NRSA SCON(RAG, I ROZER (Y, [@ﬁﬁﬁfndh*aw’

CONRYC(R%),1.N(R>), and/or CONR[C(R®)],Het.

[rréspective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2~ or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or

20 5:pyrazolyl, 2-, 4- or 5~-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazalyl,
3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-y|, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4~

25 thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-

NG

indolyl, indazalyl, 1+, 2-, 4- or 5-benzimidazoli, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,
20 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 8-isoquinolyl, 3-, 4-, 5-, 8-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 8-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
35 oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1 ,3-benzoth§adiazol-4—, -5-yl or 2,1,3-benzoxadiazol-5-yi, azabicyclo-

[3.2.1]octyl or dibenzofuranyl.



20i n | kHeti denotes pyrrolidine, piperidine, piperazine or nor- pholine,
each of which is unsubstituted or nono- or disubstituted by A and/or =0
(carbonyl oxygen); 25in Il R denotes Ar or Het, R2denotes pyrim dinyl,
pyridazinyl, pyridinyl, 1,3-oxazi- nanyi, norpholinyl, piperidinyl or

pi per azi nyl wc%’fféb‘/ hso whi ch bSTY mgmghg uted or
nono-, di- or trisu stltuted by 30Hal [ C(R3) 2] OR3, N=CR3N( R3 CN,
CI)ORS, [C(R3) 2IN(R3) 2, [C(R3)2]"Het, 0[&1‘6R3)2] pOR3, O[ C(R3) 2] N(R3)2

O[ C(R3) 2] CEC] C(R3) 2] nN( R3) 2, 0[C(R3)2] , 11+0- (R3) 2, O[C(R3) 2], 11-1et,

NR3[ C(R3) 21N(R3) 2, NR3[C(R3)2]-,Het, [ R3) 21 NHCO C( R3) 2] nN( R3) 2,

[ & R3) 2] NHCO| GhBHetbrodpdlic reliNERRIrka a8 1bbN or@@ly%)[ jéﬁa?dleR?’mOA
CONR3[ C(R3) 2], OR3, WO 2009/ 006959PCT/ EP2008/ 0347 19 -

CONR3[ C( R3) 2] Hrespectivgief furbeeevbaibitens, tua&mm@ P ¢anpteforexareritpony|
oxygen), %de% Ahybo-JELAYLs. SLEMINDD PHERIo2 - B ASIARE tblrad Ardenotes

phenyl , napht | phenyl , each |s unslbsti t ut nono-, di-

or tri substl tllWétD -Byora3-fidil,, 1, Brioxelad)4yl, MRtetedro- ZBCN(-IQSt)'IEBnyDZQ( 'IRS) 21nN( R3) 2,
R3) 2]¥ OR3, 2 A 0 denot

E)lcf)er?d} nyl, %’g&r‘ 'zig%'yf," ;]ﬁ]rlgﬁ-c?)lpg ﬁ@ﬁ qun%}, %Nﬁﬁ[gl?&%ﬁ%ﬂYeni’}l,e e

pyrr ﬁl yl, I [ Im da,ZZ}Iq;I3~pyn'yclilaimA1 )tétralwdw-dL,yE- %n &anﬁiaﬂl o%@ll t2 ,Biitgzied-ytt,, —2-d_ ol

i sot hi azol yl-, azo etraz oxadi azol yl ,

t hi adi azol g;l p a% ﬁ)ﬂ raz&)ﬁ] flrﬁlwdtroﬂe,n i /A d"a o, E)g (%3(4 Pazol yl | y

i ndol yl', benzozL %%mcﬁyy[ayl nrzotaméwéhyda@abl-gycs-om % Hrosbytidyl, 1-,

azabi cyc100 octyl, 'i.m dazolidi nyl, azepany! benzo-
2,1, 3-t hiadi a20| |Or 4eBiRRTISNYMAT Gh oF §-apPhBELY ttatr@m/dcs@ 203ndhd-, di-, tri-

tetra- or pen 1 4. 0 COOR3, _ W?ﬁg [1C( @3))2141Het1 ’
[ C( R3) 2] nOR3, tp?af‘@) 2# HK‘I?%&??%? %—@#2] nHet f an orgdrS car bonyl oxyge@
253,nd wher e apyridezinyli hegbydreay- B2, ekicd-Seytimidinydenagt @”s3 -piperagtinydi ne
pi peridine, pi npr - _p_(_)l_l[le__q__F 1S4 YIS tuted or
nono- or di suﬂs I%{e@%h @FOA a —0 ca b(l;?n 4 %@W%‘ 15%2‘]?&%
15 hydro-1-,-2--3-, 4-, -5-, -6-, -7— or.-8- [soqumolyl 2-, 3-, -, B-, 7- or 8- 3,4-
dihydro-2H-benzo-1,4-oxazinyl, furthermore preferably 2,3-methylene-
dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyi, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-

benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-

20 hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyi, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or

25 2-0x0-2,3-dihydrobenzimidazolyl. ()

Het preferably denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyi, oxazolyl, isoxazolyl, thiazolyl,
30 isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thia-
diazolyl, pyridazinyl, pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyt, indazolyl, azabicyclo[3.2.1]octyl, azabicyclo[2.2.2]octyl,
imidazolidinjl, azepanyl or benzo-2,1,3-thiadiazelyl, each of which is un-
substituted or mono-, di-, tri-, tetra~ or pentasubstituted by A, CHO,

35
COOR?, CON(R®,, [G(RY]aHet!, [C(R¥21.0R?, [C(R%)2].N(R®),,



30 A denotes unbranched or branched al kyl having 1-8 C atonms, in which 1-7
‘H atons may be replaced by F and/or CI, Haldenotes F, C, Br or |, denotes
0O, 1 or 2, 35 n denotes 0, 1, 2, 3 or 4, denotes 1, 2, 3 or 4, W

2009/ 006959PCT/ EP2008/ 003473 - 20 - and pharmaceutically usable
derivatives, wakdoso0e58 vates, tautonmers and stereoi soner sctheioenbozs7s
including mxtures thereof in all rati 0S ., 5 The conpounds of the fornula

| and al so the starting materials for thei ﬁ“preparati on are, in addition,
prepared by nmethods known per se, as de- scribed in the literature (for
exanple in the standard works, such as Houben-Wyl, Methoden der

or gani schen ChediceRYMetbE dmdfsT =@ gambanyl 0Ggem),stry], Geor g- Thi ene- Ver | ag,
Stuttgart), to be precise under reaction.conditions which are known and
suitabl e for tARAYEIgIeEHRgG N HQ?”U@%W@FQ  be made here of variants
known per se which are not nentioned here in greater detail. 15 The
starting conmpounds of the formulae Il and H_ are generally known. If they
are noveI% ho r preferaplvedanctrs prEgidined PipgridivenpBsracnaer perrhelne.The

pyri dazi nones I I j_f rici Al vy | abl e,
20general |y pr%%gﬁggv%@ﬁéﬁrsrg%ﬂg%%gfﬁvn\%nf O&g%{ugg@m@ tﬁ/’t’ﬁiab /c())g, @Synt hesi s,
1993, 334-342. (Gvhpoyrdygef).the fornula | can preferably be obtained by
reacting a conpound of the fornmula Il with a conpound of .the forrmula II1.
25 In the conpounds of the forrmula II1l, L preferably denotes C, Br, | or a
free or reacti Velpyeferably dedotes Agrop bpnzs-ach3disiadibaslyexanpl e, an acti vat ed
ester, a O' m dazol i de or al kyl sul fonyl oxy having 1-6 C atons (preferably
met hyl sul fonyl oxy or trifluoromnethyl sul fonyl oxy) or aryl sul fonyl oxy havi ng

6-10 C 30at ons Thenpkatirbiad, Bhardttd oPhrdatR athfemhiray hewrdeycie havili@ir eacti on
IS nerally carried out in the presence of ap acid-binding agent

pr ﬁ@mr ably an & fahaed/paSeatonisdn the meanpgACT B hasHer axamele, the follow-

di net hyl 35ani | £ hdi he: o auj j ki i or

al kal i ne eart h‘ﬁpgﬁbﬁﬁgg?%@nggl,ngbar}?ggg%é pgﬁ(ﬁ&é’fm’ggrxggﬁgﬁeé\’q@?ﬂgﬁgé%er sal t
of a weaksaci dpieridine, alpesdding ri, addkydropyridimet i, 2 d-tetralydro-G-pyridine,

2009/ 006959PCT{£|Pa%98%p?/9§rﬁ Zi‘o,’4-a?o}(ahe, 1,3-dioxane, hexahydropyridazine or hexa-

hydropyrimidine.

R? preferably denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazinanyl,

20 morpholinyl, piperidinyl or piperazinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, [C(R®)2]:0R?, N=CR®*N(R?), CN,
COOR?, [C(R%)21aN(R%)2, [C(R%)z]Het, O[C(R®)2],0R’, O[C(R™)IN(R’),
O[C(R*)2JnCEC[C(RY2IN(R )2, O[C(RY)2aN" O (RY)z, O[C(R)zInHet,

25 NRC(R?)2]1.N(R%)2, NRC(R*)2]nHet, [C(R)2].NHCO[C(R®)].NER>:,
[C(R®)2],NHCOIC(R®),].Het, CONRICRY):1L,NR:,
CONR[C(R®)21.NR’COOA, CONRIC(R*):].0R?, CONRI[C(R®),],Het,
COHet, CH=CH-COOR?®, CH=CH-N(R®) and/or =0 (carbonyl oxygen).

30
R® preferably denotes H, methyl, ethyl or propyl.

R* R¥ preferably denote H.

35 Hal preferably denotes F, Cl or Br, but also I, particularly preferably F or Cl.



als, preferably of potassium sodium calciumor caesium may al so be
favourabl e. Depending on the conditions used, the reaction tine is between
a few m nutes and 14 days, the reaction tenperature is between about -30
and 5 1400, normally between -10 and 900, in particul ar between about 0 and
about 70. Exgyiabfpeddl suitable inert solvents are hydr geaidpedsoosstsch as
hexane, petroleum ether, benzene, toluene or xylene; chlorinated

hydr ocar bons, 10such as trichl oroet hyl'ente, 1, 2-di chl or oet hane, carbon
tetrachl oride, chlo- roformor dichloronethane; alcohols, such as nethanol,
et hanol , isopropa- Cnol, n-propanol, n-butanol or tert-butanol; ethers,
such as di et hYhreighetit thdiimantonmpil raetchfsrwh|¢3t€bb@JWﬁ|dir@fthéﬁbnéé' hidy ey di oxane;
gl ycol ethers, sucqu@?s 5 et hyl ene ch &nom&th or nonoet hyl et her,
et hyl ene gl yctSlle”H‘F H&ﬁlr%ﬂth'e? a(rg, §en‘f PHRELIONSch as acet one or

but anone; ami ggs co%n&soﬁﬁétféfnﬁh@?ms@' HEREDHeas5h 818 dHraPEentres and

di met hyl f or mam de nitril such as.acetonitrile; sulfoxides, such
as di methyl sead tber%ferq@mm)n VaTiQUsSeTEDISORENE ffarens. J@eﬁ@mlaéea@was such as
formc &cid OFS %%%tdll%é’scéﬁ)rmg' tro corn- 20 pounds, such as nitronethane or
ni trobenzene; "esters, such as ethyl ace- tate, or mxtures of the said

sol vents. Particular preference is gr ven to acet onitrile, dichloronethane
and/ or rea a co a conpound
of the ror mul Ak PR Go B & p ircligf o BHp frbindt ddnd T a

Mt sunobu reaftrinm I vaslsh Af i@astaine dfake exidmadiealstHasirenyflthd praibirae and a
di al kyl 6zod| car boxyl at e HF is referred as solvent. It |s furthernore

possi bl %o cWB&”ﬂséﬂcﬂQﬁ%‘gﬁﬁaV%f Qi PreSeThed arquRe &f SABPRERC TERHEnd of the

formula I, fOéxp?ééma'@y%fbﬁ&bﬁﬁ@@%%ﬁﬂ&a&%ﬂﬁ wr@crﬁ&ﬁerngf&fhﬁ%ﬁfm
exanpl e by hydrogenati'on on Raney nickel or [carbon in an inert sol vgr;r?
e

s%h as met hafgla lgnckintydrieh jhe raal@aM/d@@eggmd@r/oneﬂmmvethe 22 -

ari_no groups Lt onventional nmanner using an
acid chlori deﬁ]%rgngﬂh é(]gétggrf@rmglfw ?egﬁyswgl gn unsubstituted or

substi tyged al kyl halrde advantageously in an inert solvent, such as di-

- 5chl or onet hane or =lF, a d/ in the en f,a base such as
triethyl - am | e or pyridin FQW@F&F as %H'Eﬁ(i%%ﬁf a@@%'ﬁd +30. The

‘conpounds of the fornula | smbafddhmtmb@cr@eaohgan etiNhdidri@r at i ng t hem
fromtheir functional deri vatr ves b sol vol ysi s, articular hydrolysis,
10or by hydrogenol ysis. Pr 81057 @Pt’lbﬁd”ﬁﬂpetr'tl-@d fBPNe-hel- 861 vol ysi s or

hydr ogenol ysi s are those V\msgbsgptgfgdaéﬂ_@om E@(R@HPUP@ RECREQIRY, &l ho and/ or
hydr oxyR0Ogroups in- 15 stead of, one or rm free” am no_and/ or ?1 dr'oxyl

groups, preferably those WRQPRGAEHR)AMN n[@rﬁRdtz]eU@T @Cﬁdﬂ@lﬁnstead of an

! Tbut contain an NHR o oGk P AR %ffﬂ e SR %ﬁgt oroup. Tor

exanpl e BOC or 20CBZ) mst@é@(%zmmrézge@@m )alnHet, NRIC(R®)21.NRY)2,
NRZ[C(R®)z]JHet, [C(R*):1NHCO[C(R®):2]N(R),

25 [C(R*)2:NHCO[C(R¥)].Het, CONRIC(RY2IN(R):, ()
C. CONRZ[C(R*,].NR*CO0OA, CONRYC(R?),].OR®

CONRY[C(R%,],Het, COHet, CH=CH-COOR?,
CH=CH-N(R® and/or =0 (carbonyl oxygen),

30
intb Ar denotes phenyl, naphthy! or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR’COA, CON(R®), O[C(RY)2N(R),
25 [C(R%2],0R?, CONR[C (R3)gjn‘ N(R®)z andfor

CONRZ[C(R)]Het;



Preference is furthernore given to starting materials which carry a

hydr oxyl - protecting group instead of the H atom of a hydroxyl group, for
exanpl e those which conformto the fornmula I, but contain an R'O0-phenyl
25group (in which R' is a hydroxyl protecting group) instead of a hydroxy-)
phenyl group. It is also possible for a plurality of - identical or
different - WPFHPAEH® ani no 30and/ or hydroxyl groups to B&/EPUESEPRH73 n t he
nol ecul e of the starting mate- rial. |f-the protecting groups present are
different fromone another, they can in many cases be cl eaved off
selectively. WD 2009/ 006959PCT/ EP2008/ 003473 - 23 - reaction has been
carried out elsewheresif the nmol ecul e. Typical of such groups are in
particul ar, un@ﬁﬁsti@%fﬁd ogegﬂﬁ ituted acyl, aryl, aral koxynethyl or
aral kyl groups. Since the am noprotecting groups are renoved after the

desired reaction (or reaction sequence), their type and size are
furthermore ndb l8rudi®ll ; hofl@Vdes agpanens Qhé’é“i(‘éfcgﬁ satrrated iunsaiIraRdi ng 1- 20,

in particular 1-8, carbon abpifkmadtiehdissk g%,gf']lgq;%{,ingq%pi‘ Ni ® dry/bes under st ood

o)
in the bsoadest sense in connection wth reSent process. It includes
acyl groups derived from al Bjstwes, ivwhichamay ibshisubstiteiesaitmenay dhdtisr ocycl i c

10car boxylic acids or sul foﬂaitl _3?'grg§ﬁaﬁﬁg§{ﬂu'

tA GHl koxycar bonyl ,
aryl - oxycarbonyl and especia oxycareggg’;%’ %ﬁgu%?.o%{anpl es of such

acyl groups are al kanoyl SGﬂN(ﬁé)zaE&(R?)z]anﬁD[lﬂ(ﬁﬁ)ﬁ]nOR%d[lﬂdﬁﬁ)élnM?s)zl.

ar al kanoyl, such as phenyl a 3 yl, ,such ,as benzo nd tolyl;

aryl oxyal kanoyl , 15such as é&eﬂ %{‘l]'&{'?gy%%q/BBﬁgl(?aﬂs"BEﬂ Q&ég?@t hoxycar bonyl ,
et hoxycatbonyl, 2,2,2-trichhed qmbk@gymgrwn,m%mmised;

2- i odoet hoxycar bonyl ; aral koxycarbonyl, such as CBZ ("carbobenzoxy"),

4- hoxybenzyl oxycar bonyl andFMOC; and aryl sul fonyl, such as Mr, Pbf and
Prict.. Pref er redn adi Neiet2Op! OEFEEE EVRBICERURE] RO Tle HaVdprror e CBZ,

Fngc, benzyl and acetyl. The term "hydroxyl protecting group” is |ikew se
known in general terms and 2& ander Datgmeupsichmnahbemensuior distesti-or

protecting a hydroxyl group i 1E471 i ORs, but are easy to
»f WRET N ST Ao BRI,

renove atfter the desired chenical " reac d out el sewhere
in the nolecule. Typical of such groups are the above-nentioned

unsubstituted.or, suhstituted aryl, aral or acyl oups, furthernore al so
al.kyl groups. MHe n%t ure an?ﬂe%cif%%‘J%H@PC%’(%LOw&PBﬁ?ﬁ %ﬁ%ﬁgac‘@r?%g“aﬁoups are
not crucial since they are siemeyedwaahi1y af dtefmstrhgy 5@$émgeed:hﬁm cal
reaction or reaction sequence;, preference is given to groups having 1-20,

in partigular 1-10, carbon %‘ﬂdi%@kExarrpl es of hydroxyl protecting groups
are, inter alia, tert-butoxycarbonyl, benzyl, 35p-nitrobenzoyl,

p-tol uenesulfong, %grt-butyl and acetyl, where benzyl and tert-butyl are
er

particularly ot d. ThedeTotes §r oupendon2 Asptiwadiazaidi d and WO
20091006959PCT1EP2008/ 003473 - 24 - glutamic acid are preferably protected
in the formof their tert-butyl esters (for exanple Asp(OBut)). 5The
corﬁounds of i foRful a | dermiés Hermatrad, dthyor pheppyl; f uncti onal deri ve-

25
(,- inli R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazi-
nanyl, morpholinyl, piperidinyl or piperazinyl, each of
which Is unsubstituted or mono-, di- or trisubstituted by
30 Hal, A, [C(R%21,0R%, N=CR*N(R?),, CN, COOR?,
[C(RY)21N(R®), [C(R%)z]nHet, O[C(RY)21,0R,
OIC(R*)2IN(R%)2, O[C(R%)2]CECIC(R)ZN(R)2,
O[C(R*)[.N*O(R)2, O[C(R™2l-Het, NR[C(R%)2].N(R?).,
NR[C(R¥),]Het, [C(R})2].NHCO[C(R?)2].N(R%)2,
[C(R%)2:,NHCO[C(RYz].Het, CONRUC(RY)1N(RY:,
CONR®[C(R®):].NR*COOA, CONR[C(R*,],OR?,

35



tives - depending on the protecting group used - for exanple using strong
aci ds, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organi ¢ carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
10such as benzene- or p-toluenesulfonic acid. The presence of an additional
i nert sol veM{O 3089/M8%i bl e, but is not al ways necessary. PGt W34 her t
solvents are preferably organic, for exagple 'carboxylic acids, such as
acetic acid, ethers, such as tetrahydrofuran or dioxane, am des, such as
DMF, 15hal ogenat ed hydrocar bons, such as dichl oronet hane, furthernore al so

al cohol s, such as net hanol, ol.zor is a \ {er. Mxtures of
t he above-nenti oned sol vent%ggpﬁz\f(hr)?hé'?h%g%u&lfﬁ@g 'is preferably
used in excess wthout addi@p{g@Hq{](rpﬁ)zfé,ﬁa%}ao%gng@ﬁw oxgdehyper chloric acid
is 20preferably used in the formof a mxture of acetic acid and 70%
perchloric acid in the ratio 9:1. The reaction tenperatures for the

cl eavage are ant ously, t. : ably

bet ween g5 anﬂ-pgoo ?irggom ted%??ééé?@?g@ﬁ%ﬁ#g@%&?t&gﬁ?[uﬁ@%f &BEIW@ Igﬁ’d Mr
groups can, for exanple, priefdgrabhyl, pgraylemviddzaylf pyrarzoly, Trazal,

di chl or onet hane or usi ng appr.oxi el to, 5N HCl in dio 2 at. .15-30, and
t he FMOC group can be cl ea\)g%f(a@g?'fﬁ@?%ﬂyaﬁo%?ﬁo i Rﬂé&défj@@'%%”@d% sol ution
of di nmet hyl am ne, di et hyl amizagy aetrafipy peXadiizodl ithiaBMzomt, plhdatiny!The trityl

group is enployed to protect the am ngo acids histidine, asparagine,

gl utamine and cystei ne. The‘i}’r%"éyl’(??%@@aégylg bﬁ%ﬁﬁﬂ%ﬁ "Bag'ﬁ"hggaé‘?f 35sired
end product, using TFA / 1%{3%@)@%%@%20[94‘!‘éﬂébtd?@[of?f.z.ﬁ#ctﬂr&éo bei ng
cleaved off fromall the said am no acids; on use of TFA/ anisole or TFA /
WO 2009/ 006959PCDEP2008/ 00333 Ial2 2e2]octylnimgidazalisiny!, agapgnyl 9 bepzey|  gr oup~of
H's, Asn and A n is cleave fafeninhe | Specl $ySi de chain.
Thg"Pbf (pentamet hyl benzof Ebr'g’r%yt Ba gr.g_ﬁﬁ%lal_scheorrnpl o?gg @(Q)u%%}g%t%t rArg. It is
S5cleaved of f using, for exanphe, difRA-iteiral artpeotasvbstiates by A, CHO,

- Hydrogenol ytically rermval}%(g 30 i r i e CBZ or benzyl)
can be cl%eaved off, for exa PE{@@?‘{(B@%[%&'%%&*%%O%%@B@E in the presence
‘of a catalyst (for exanpl e [@(RYLIRTR AICERYAHA andockOdsabahyla- 10 di um
advant ageously on a support, suc)h as carbon). Suitable solvents here are
those indicated above, in g&¥8f¥ul ar, for exanple, alcohols, such as

met hanol or ethanol, or amgrswh&dEriasniVRen b gxigigeqol ysis is
generally carried out at tenperaturesﬁ%e?&vgen%out 0 and 1000 and pres-
15sur esr?&et ween about 1 and 200 bar, preferably at 20-30 and 1-10 bar.

Hydr oge ysig, ¢f thesCBZ % (o] 1 5 to 10%
Pd/ C i n met hanol or utsi ng g{%%%@reﬁ%tgﬁ !I?]lgtg’e%lgsec??rﬂ%ly rrgg'gn) on Pd/Cin
met hanol / DMF at 20-30. 20 Riwiinecsach afathighistunsabstitotedler Miorarer The sai d
conpounds according to the j | n US i i i\nal non-salt
form On the other hand, thdé%%ﬁédé%]b§g\/%”%ﬁ?roiﬁg?égoéﬂg’ék%%@ses t he use of
t hese conpounds in the formof their pharnmaceutically accept- 25able sg ts,
whi ch cag be de iveﬂ;fromv ri pus o%rg%ni c and inorgani c acids and base Hy
prggedures kn i ™t he ar 9B Naddth cal |y acceptable salt forms of the
corpounds of the forhAul a | Qa;rn@tésopgyrm&nml?gyﬁmﬁyl,qjyﬁgafyﬁq,mgxggnvent| onal

met hods. |f the conpound of the fornula | contains a car- 30boxyl group,
one of its suitable salts d@mYbh&arehaiy! wpardim phgiperzinyb@achslind with a

itable base to give the oy | AGH-| i ’
suitabl e base to give the %}5Eﬁ%@b@&u@aﬁirﬁgﬁ%bygggiﬁ'?r%%ﬁ’g&%dg?egog{ﬁm

for exanple, alkali nmetal hydroxi , INnc
hydr oxi dg and |ithi um hydr dialde; [C{RRa).ORE, HaCRANRYAICN, COOR®,

[C(R*)}21N(R%)2, [C(R%)2]aHet, O[C(R%)21,0R?,
O[G(R*)2IN(R?)z, OIC(R)2C=CICRI21N(RY),
O[C(R%)z]N"O(R%)2, O[C(R)olaHet, NRIC(RY)2N(R),
NR[C(R®)z]nHet, [C(R*)2:,NHCO[C(R®1IN(R),, -
[C(R*):2J.NHCO[C(R®)s]Het, CONRIC(R¥21N(R%,
CONRIC(R*)2I,.NR’CO0OA, CONR’[C(R%),].0R>,
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hydr oxi des, such as barium hydroxi de and cal ci um hydroxi de; al kali netal 35
al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and vari ous
organi ¢ bases, such as piperidine, diethanolam ne and N-nethyl- WO

2009/ 006959PCT/ EP2008/ 003473 26 - glutam ne. The alum niumsalts of the
conpounds of formila | are likew se included. In the tain
conpounds of“I 0%’%’P%| al, acid-addition salts can be f%‘?ﬁé@“‘%m%?geatl ng

t hese conpounds with 'pharma- 5ceutical t§9acceptabl e organic and i norganic
acids, for exanple hydrogen halides, such as hydrogen chloride, hydrogen
brom de or hydrogen iodide, other mneral acids and corresponding salts

t hereof, such as sulfate, ni h 3 and al kyl - and
m)noaryl sul f onat es, such asde ﬁ e[ecg %Héﬁwlﬁ%t?%rfggﬁﬂdo&ngte and
benzenesul f onat e, and ot her %@Hg‘d{ﬁ'ﬁ% aﬂ/@?@f@rbmme’smﬁm; ng salts

t hereof, such as ac ate, tr ace{l_| tlartratE mal eat e, succi nate,
citrate, benzoate, salicylat c r'BE " &H&Y PhE" ke, Accordi ngly,

phar maceuti cal | y accrhtrfbl e d@@bﬂg—]ﬁddl tion salts of the conpounds of the

formula B include the follo et a Hpat e, al a argi nat e,
aspartate, benzoate, rbenzeng@ﬁg?‘% QBQEW?‘X&%T)% W'B’ulqa&ﬂé)?“%‘%?fl te,
brom de, butyrate, canphor awsugﬁmear&%émaaleor %Qbé‘dtﬁﬂeﬁ by‘?h'%l' de,

chl orobenzoate, citrate, cycl opent aneﬁadgl onat e, ucogat e

di hydr ogenphosphat e, di ni t r 6B&ri36aind, ey CaN ﬁalzeo [eRhel(RYasul f onat e,

fumarate, gal atterate (fro r co- heptanoate,
gl uconat e, - gl utamate, gl ycer[em’bcﬂﬁ %gﬁ.bzﬁégrﬁgﬁg Ogér)1[|usul fate,
hept anoat@ hexanoat e, hi ppm@\tﬂﬁ [CI(@ f]dddetl ori de, hydro-bron de,

hydr oi odi de, 2-hydr et hanesul f onat e th| on - rate,

| agt-at e, |act obi onat é/ mal afi§no trgﬁlpé%efrgimyﬁ,aqlgqugy e el ﬁfemo%%%h'ﬁﬂ

m?t phosphat e, nethanesul f oM@/ thismyl WrQﬁﬁzuﬁﬂd@zolmwawylp@@mmSDhat e,
apht hal enesul fonate, nicotinate, nitrate, oxalyg ol eat elgg_gﬂl noat e,

pec inate, persulfate; phenﬁ%@é‘f'é‘& g“a@%ﬂéﬂwaﬁp |pdﬁ'9¥[epyrﬂﬂ e,
phosphog@ e, phthalate, but a&@l‘yﬁtéjcﬁh%%ly‘f‘q}xaﬂ%%@ﬁQﬁléd@zél?ﬁb?hd—‘éﬂwﬂ}‘l" 30
Further e, the base salts of "the corpounds accord he invention

i ncl ude al um ni um amoni unrPYEZInY?, benzistgarayl, b&ﬂfﬁ@@ﬂﬁzp}w ingayi(pnzo-1i t hi um
magnesi um nmanganese0l1l), i zinc
35salts, but this is not |nténg]%gélﬁﬁ)w&gz?&gtg%?&gy% frl o%:‘lﬂ?l aarHO‘ t he
above-nen- tioned salts, pr bfogclefﬁ:éz cg:tyg; rm’edaZo@demzepanyl pheersdokal i et al
salts sodi um and pot assi um -thlggi %101 lal i E’é fe . met au%:‘? tt(iocal ci um and
VO 20091§96959PCT/ EP200810034 72V nEER ST YHC é%FE‘% Y¥e°Conpounds of
the formu g | whi chI a{je delrmoe@ i - pfm;ra:r@epgh%agabétuut@a&ﬁym e, organic
non-toxi ¢ bases include salts pr ndary a jary amties,
substituted am nes, also inc@lqg123 é’gﬁﬁhl é&cﬁfd ﬂﬁ&%ﬂﬁé iPtuted am nes,
cyclic amnes, and basic onj @@q?j}?mﬁ)z'r@@m@ﬁi] fiar a@;@%fm(g (GHBbAYI Ne,

bet ai ne, caf f ei ne, chl oroprocai ne chol N1- di benzyl et hyl enedi am ne
(benzat hi ne), dicycl ohexyl agkygen).di et hanol am ne, di et hyl am ne,

2- ({Tet hy¢mm noet hanol , 2-di I t Eﬁaﬂﬂ[ .

et hyl enedi am ne, N-et hyl nor p oln%ngénaﬁﬁg " 'Bnggﬁy I ne; gI ucam ne,

gl beosami ne, histidiHed, hyddehates pgrromchrm@rmmﬁdm@,rplmazlhedmumnne | ysi ne,

Dol yam ne’ resins.  pr ocai ne. PROFnEe DRUDGH iR PR P TiEt R REErPhe.

triethylamne, trinmethylam agubtitifedoRyA antoe —@@amdr@t oxygen),
15( hydr oxynet hyl )rret hyI amne (tronmethamne), but thisis not i ntended to

represer@0a restricti on. COpMRIAYsNbRRCAR QF Bé’f?é'ﬁheij ahbadrg b €h cont ai n

basi ¢ nitrogen-contai n- atoms, in which 1-7 H atoms may be replaced by F

and/or Cl,
Hal denotes F, Cl, Bror |,
a5 m denotes 0, 1 or 2,
n’ denotes 0, 1, 2, 3 or 4,

p denotes 1, 2, 3 or 4;



20i nTgroups can be quaterni sed using agents such as (G -C4)al kyl hali des,
for exanple nethyl, ethyl, isopropyl and tert-butyl chloride, brom de and
i odide; di(C-C4)al kyl sulfates, for exanple dinethyl, diethyl and dianyl
sul fate; .(C o-C a)al kyl halides, for exanple decyl, dodecyl, lauryl,
nyristyl and stearyl chloride, brom de and iodide; and aryl Crg@al Kyl

hal i des, foWO2B¥E5Pe benzyl chloride and phenet hyl brl’(‘}?%t? V08B5HE wat er -
and oil -solu- ble conpounds according 20Dt he invention can be prepared

usi ng such salts. 30The above-nenti oned pharnmaceutical salts which are
preferred include acetate, trifluoroacetate, besylate, citrate, fumarate,
gl uconat e, hem succi nate, hippurate, hydrochl oride, hydrobrom de,

i set hi onate, mandel ate, meglum ne, nitrate, ol eate, phosphonate, pivalate,
sodi um phosphaag Fhéﬁﬁ@ceﬁﬁélﬁh&.ab%ﬂér&@ﬁve§ whfts SsRivated, #tomeay aMdit e,

thiomal ate, tosylate and troneth- amne, but this is not intended to
represent a r%@f‘?‘?'i‘%mﬁrﬁ.theﬁ%fl2@@@?‘@@6’9@9@PEW@0‘8?‘8@§2?3 - 28 -
Particul ar preference is given to hydrochl oride, dihydrochloride,

hydr o- bsom de, nul eate, nesylate, phosphate, sulfate and succinate. The
aci d- addi t i onTBakespetingdasf bedermpdanasd gsctthe stating materiads rgheipared 5 by
bringi ng the o] i W-{slﬂ' i,-Cl nt of the
desired acid, B%&%&#%@%&éﬁ%ﬁ%ﬁ g%btgf&{ lIjﬂle saltfdslsﬂﬁﬁofé"’n o%\%tghglgg%al manner .
The free baseswiedie tine tendut o dxgnipe mghagtdritarg alorks, suoh Ast o cont act
with a base and isolatin he free base |n convent i onal nner. The free
10base fornms @PF#’%?‘WWI&%EMQPHEF B%Q@Fh?? g:llﬁem%f@?#‘noggﬁgﬁggmcsalt forns
thereof 10 t h Chspraiy]!Ge6grTraémeBRbc8lutighrpas begsecisslohd@seactiani ity in
pol ar solvents; for the Bur poses of the inyention, however, 6 the salts

ot herwi se cor FEANS WoichRE: kaapeand suiabieiorihe saiddrRgiantel88ran1s As O
menti oned, thﬁs@%rrﬁﬁgfgélfééﬂ\}a}‘i?ﬁfé h\flﬁﬁeﬁ RAFRcRAM hdiGRefEded et he

cqﬁbounds of the fornmula | are forne metals or amties, such as

alkal i et al sinagigatgridataine earth metals or organic amines. Preferred nmetals
20are sodi um potassium nmagnesium and calcium Preferred organic am nes
are N, N154 benzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanol am ne,
~et hyl enedi ani Tiee sterting byrhp&up sudfding frnautek hraddil aee gdmerathalseoverddi ti on salts

.0f acidic conpounds according to the inventio re 25pr re bri ngi ng
the free acid gﬂ'ﬁ’i“ﬁf’%" BHEEdt tCHngesqj?p?rgﬁ M ﬁ)ﬁ’ﬁﬁﬁgg nsoﬁgg(a'esi red

E ba;g, cauzi ngTh@@yﬁdﬁz’ﬂaﬁﬁg@ngfﬁe t’dﬁmu&allrI]Usédlaﬂe,f(rmm@ptﬁmalallvranaimb_le,'rll'he fre.eCI
acid can be regenerate ringing t alt_forminto contact with an aci
and i so‘lzﬁti ng® 'Tﬁsfah B'@péﬁ‘%/%bY Weaf”%%ﬁgéﬁtvﬁolﬁém%%-‘“@g&ﬂ@?@ Sﬁ’ﬁ'é"qsfsee aci d
forns difffer yigba azgrigin respect fromthe corresponding salt forms thereof

Wi th respect to certain physical properties, such as solubility in polar
solvents; for the purposes of the invention, however, the salts otherw se

correspond t oOchhRoLAILEFIUBhEISS oBfiferkRbiPbE BBiARld bPRacify a

2009/ 006959P
compound of the formula il with a compound of the formula i

25 In the compounds of the formula 1, L preferably denotes Cl, 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 trifluoromethylsulfonytoxy) or arylsulfonyloxy having 6-10 C

20 atoms (preferably phenyl- or p-tolylsuifonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, sqch as DIPEA, triethylamine, dimethyl-
35 aniline, pyridine ar quinoline. _
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-



- 29 - the invention al so enconpasses nultiple salts. Typical nmultiple salt
forms include, for exanple, bitartrate, diacetate, difumarate, dineglum ne,
di - 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 5@,0 bon "pharmaceutical ly acceptable 5%%@?5668/5&@73” esent
connection |s en to nean an active mglr edi ent which conprises a conpound
of the formula | in the 10formof one of¢fits salts, in particular if this
salt forminparts i-nproved pharmacoki netic properties on the active

i ngredi ent conpared with the free formof the active ingredient or any
other salt fordp olretdt8bgcin¥Rishal RAHRIA, dakSEnATChESILm, iy MPpaaceutical ly
acceptable salt formof the active 15 ingredient can also provide this
active ingredifeseumble.the first tinme with a desired pharmacokinetic
property whic ive

i nfl uence on 'p'-laééFS rﬂhqqm@téh yﬁ%ﬁ'@so%%% %q'ae%téﬁ/rgﬁllﬁ% @%ﬁgn{'%\?\ﬁn}h respect to
its ther apeut |m:nerlefa araad:ymdays; Hee benbﬁoni@ﬁheratmeﬂbemeahmttdmérﬂﬁﬁmdr el at es
to medi ca rrents Qnpri si t o gorrpound of the f and/ or
phar maceut i cal ! A\Ej u %rﬁnaépgj«,??\iv%ﬂ a@]e?ngg S VAP bse&‘ﬁ?%%gé%#éfénpher eof
including m xtayo@$70hereof in all ratios, and optionally excipients and/or
adj uvant s. har mace tical formulations can be adm nistered in the form

of dosage un| t AR I8 OF st el saiveats dieniyERratRoNmSUBH 28 bEKIRe:| ngr edl ent

per dosage unidetroRUERA eﬁwéi”bénz%@ RBNE! F8eyIder cﬁl&ﬁﬁﬂb& hg@ro'éal‘m)nfso g,
prefer- 30ably 1 ng to particularl'y preferably 00 ny, of a

com pou ac@@chlasgrtﬁraiorqeéhw?mﬁtz-dwhloa@@ A, rf@rlm’ﬂ W@Cb@ﬁd@tqfﬂm treat ed,
the method of %Wn% FE}B} h%%esukfﬁg ﬁé‘r‘[’olc%(ﬂgh%,' BBpr%f the

patient, or pharmac |caI orrru a I'ons’can mnls ered.int e f or m of
dosage 35uni t sohhni- pmpaonbmktsﬂamlmrwébetamroheﬂwemmum af diefibiyi stbei, ngr edi ent

"d Pr ef I h
Dol e%s dadisofiBBUEheD ARG AR R B LR ARES T e Sl  ponai ng
fractiong WO éﬂﬂﬂé@@@@ﬁ@lﬁﬁaﬁ&ﬁa&@%maﬂa@myl &lfer, etiy@ireaflyafl danetaglt | ve
i ngredient. Furtheégg %) ar rraceubl cal forrrul ations of th| s type can be

prepar ed usi n§therd ﬁoeﬁsq%i ATACHIIRL RiHtANPRE: ANIdeHh SUFBAS Ut i cal

-art. 5SPhar WHC%éta%Hef@iHéﬂhﬂédé?éﬁlo%a& d?ﬁeﬁ%@ﬁﬁé’mfd&r (Eﬁ‘\ﬁif')‘ Hltﬁ’léé aducAn via any
desired suitable nethod, for exanple oral (includi IV%;%Qucca or

subl i ngual ), aéacgtonltﬁésséulfom@% &aeh @sﬁ@na@yh@mmlﬂ@a@ blcRnedi- or
transdermal ), oy n e it ranuscul ar,
ot avengus. 100 enearb RO, SR g FelE bR e LR Al oo S e
using all propessés, skumhvm; niflombthapk ar mitcenenzead; estérspyychf as etbyleanst-e,

conbi ni ng theEagCt' ve.in egl ent .w t& the exclpient(s) or adjuvant(s).
15Phar maceut | &4f ?o'?’iﬁ&‘r' H%eﬁ%lgﬁf’ 8"or oral administration can be

adm ni st ered RariRepa bR romdd 18.ganctd s@storiittile, dlohiPbRetmpdis DVIFT abl et s;
powders or granul es; solutions or suspensions in agueous Or non-aqueous

| i qui ds; edible foams or foam foods; or oil-in-water |iquid enulsions or

20v(@t er -26n- oi frhélrgaa:tﬂ;rﬁémi ébrﬁﬁéundTBlUtﬁe fbPhuIS XA §’coh{boh|5|§ of freropf oral
adqnpnl stration in f orm of tabl et or capsule, the active-ingredient

component can!Théa Hbﬂﬂmlhl@h Lvﬁ&ﬁﬁﬁ%Ob'r i prefrsably eartiechet ipAdvilaunebti cal | y
accept abl e | NREIe KA ERIon U ABmeI@TARTHIREBring PARkiall e O

wat er and the S ate prep
dicarboxylate. THF is preferred as solvent

30
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

35 Pd/carbon in an inert solvent, such as methanol or ethanol).



) conmmi nuting the conpound to a suitable fine size and mxing it with a
phar maceuti cal excipient commnuted in a simlar manner, such as, for
exanpl e, an edi bl e carbohydrate, such as, for exanple, starch or nmannitol.
30A flavour, preservative, dispersant and dye may |ikew se be present.
Capsul es are _produced by preparing a powder m xture-as described above and
filling shap¥ g WePUPhe shells therewith. didants and FoaBFFRY such
35as, for exanple hi ghly di sperse sil+@e acid, talc, nmagnesium stearate,
cal- ciumstearate or polyethylene glycol in SO|Id forn1 can be added to
the powder mixture before the filling operation. A disintegrant or

sol ubi l'i ser 5 P20 exanpl e,
agar - agar cal%gﬁf%%g?ggoﬁ%ts ﬁ’@% mpﬁ?%gaa%g%ﬁosﬂjacyﬂéﬁﬂgﬁmﬁ%e{ & added in
gr der t(lz i npr msmg%keaalﬁaihlcﬂtdleldrtaﬁhqcﬂ%d&@r afegatednzirig ai Uﬁgubﬁshmé@iagsul e has
een taken. a ired or necessar sui tabl e nder s,

| ubricants andV EFEW%J?'EQFE‘H@% AEAgeOUslY HaR | "@5‘#‘?' eVFUSE 8581 ncor por at ed
into the m xtheroPtiRl & RRdRidIor iR HdIfRshed 6a bESE AuchRs tmhynr al

sugars, 3uch as, for exanple, ‘gl ucose or beta-|actose, sweeteners made from

mai ze, natur alanlloe@rﬁ@yﬁ@ﬁﬁh@tttﬁmpﬁ[ﬁi%@ﬁ beswesn £9 andt3@xanpl e, acaci a,
tragacanth or sodi um al gi nate, carboxynethyl cell ul ose, polyethylene glycol,
waxes, and the l.ike. The lubricants used in these dosage forns include.

sodi um ol eat e, Theoetimpogidsafdbe formatmesanufurisesaorat e otﬂehﬁedr’nybiéamiage sodi um

acetate, sodi chI [l apd the. The d Sl nt e I.n wi t hout
being restri c#l(l.%mt BOJP@E ﬁEPﬁ%ﬂ#Be%ﬁtwgﬁé’éﬁPUB 15 Hbg lﬂ@r l?%ﬁ?lygg xant han
gum and the | idtdy h@heoge’mblyetgs are fornul ated by, for exarrpl e, preparing a

powder m xture, granulating or dry-pressing the m xture, adding a |ubricant
and a disinteg- 20rant and pressing the entire mxture to give tablets. @e

powder m xt ur e rbferRiceRaning rﬁateﬂwélf&gthb@alv@%ﬁwr@d%ggﬁbgats&ﬁeltrﬁbs@ suita
magner with a diluent or a base descri bed above optionally with a

bi hder, such advicli gentaireegsraspopding pxstasier\ANEEe EOES bydmxyEIrgipRine,  gel ati ne
| | |
or pol yv] “y p%&éé&b or fiofd ﬁé@%ﬂ\ﬁﬁé’gndﬂ‘ ﬁ%djgﬂhgs&bgbpﬁe?eraWthS@”p e,

paraffln ab- C 25sorption accel erator
quat ernary salwthfanam!)an amtawmelmang graydhstasd of an l-ba@rmpbendaﬁbhotmm te,

kaolin or dic m h mi Xt dr ed by
wetting it wi %ggﬂﬁlfﬁg%?&m@ %ﬂo ehﬁh@g\%gf%%%ﬁe g%f&uﬁa g?&ﬂg a% acaci a
muci | age or sAHRI gmap(Qﬂh witith & Esth ainprgtettinegroopt fer eaémpI@rBD@rcesa ng it

t hrough a siev an_ alterpnative to granulation, the powder mxture can
be run t ougfﬁ%lz ) B#ieatof Ag $PHB:. giving | unps of non-uniform shape,

whi ch ar'e broken up to formgranules. The granul es can be |ubricated by
addi tion of stearlc acid, a stearate salt, talc or mneral oil in order to
prevent sti ckifigfereneenis fudigratore sienig siminasaterplsrwbichggfy@at ed mi xture is

then pressed tQ4HNEHIANMS CENIRRYRE B ASRPSA B Ryention can
al so be conbi hgg o ?1 a frggr?q%g\lnsng i nert @\% %fc% &%&?E@P/ EP2008/ 003473
exampie those which conform to the formula [, but contain an R*O-phenyl B
, 25 group (in which R is a hydroxylprotecting group) instead of a hydroxy- (
( : phenyl group.

[t is also possible for a plurality of - identical or different - protected amino
20 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



- 32 - excipient and then pressed directly to give tablets w thout carrying
out the granulation or dry-pressing steps. A transparent or opague
protective |ayer consisting of a shellac sealing |ayer, a | ayer of sugar or
pol ymer material 5and a gl oss |ayer of wax may be present. Dyes can be
added to these coatings in order to be able to differentiate between

di fferent dodQe0RMI®P® Oral |iquids, such as, for exanpPel/EERIHIBHA,
syrups and elixirs, can be prepared in tR28-form of dosage units so that a
given quantity conprises a pre- 10 specified anount of the conpound. Syrups
can be prepared by dissolving the conpound in an aqueous solution with a
suitable flavour, while elixirs are prepared using,a npon-toxjc. alcoholic
vehicle. Suspef&giRS hasPesD FasH PHE@aeﬁﬁef&i'Eﬁb% E’H%!?ﬁup?r L}tyﬂ'ga %frﬁ%ﬁnd ina
non-toxi c vehi gkgupsSareUi parGauiar, Lhaumsktieuet o tllestButed e, asy, drakorxanpl e,

et hoxyl ated i sostearyl al cohols and pol yoxyet hyl ene sorbitol ethers,
preservat i ves, MatAvigliaraliyiarpurs SRGRNeRAMINPRICIRSHASIriPSABIEMARY oi | or
nat ural sweete } L £ A8 1 ek d the
R R A e R A T PR A S

adni ni strat i onfuthermore debeueial; howesear, prefgmrcetiediven torthnsed@ying €20, The
formul ati on ca LA .S 1 rel IS¢ extended
or retarded, sﬁ]cﬁélgigl,‘”gfgg‘gggd’r?&daékﬁgyﬁ‘ﬁ%é%fﬁrgga\éﬁ&gb e'gg?rqg L@'?%E%tler) I cul ate
mat eri al i n poirytiertspasiest sende frheoritisctitie withiee prevpotipdsesd. [t helutles mul a |
and salts, solvates anddgh‘ésifol ogdigc | ftf.ngt{gonal deriv tti ves It her eof can
al so be adni ni 6% /5QURSdeTEd TEPRadP El’ti%éfa'ﬁ g qr@rca{g@’glq,grree §IRYEHs, such as,
for exangle, sbaaioxiit Aadebl allforesaeli€sand, &1 gatitulad, anekiedrbyeg] alyes and

mul tilanmellar vesicles. Liposonmes can be forned from_vari ous phosphol i pids,

such- as, for eR8YRATRONY AHH espeasially arstkoxyArRany] @rebsy Fxammpiasi fyauehol i nes. 35
WO 2009/ 00695956;5@?8@&%@%%@,-su%ﬁ&sedgfé% ofion IR AUS): afRkaddRr S to

h the conpound nol ecul es are cou e conmpounds can al so be coupl ed

whi € .
to (i-ol ubl e pol udl 8s abenyacriyledraybgiuchmeienzayl dndrtelyl; sadexyadiapeik s may

enconpass _pol yyi | j r

pol yhydr aﬁypr O}E()%Wrré%ﬁgﬁy "g°3r‘9§%r8§Q%’b?@ﬁgﬁl‘)%%%%@Ebo&"h?ﬁ“é’s %arrP %'?ﬁl’dophenol
or pol yet hyl en2,2@trithlgrokthoygtareonid UBOCi andt 2ibdoethudycarbopyl; amthaxsd s. The
conpounds may furthernore b led to a @l ass ,of bi odegradabl e, pol yners
Ghieh are su ¢ SHPEMYLPUSEAT GomebvaRer Sl FeBusRsRegBkaatemnt. T or
exanpl e .pol yl aghd €MBC dandahys eBayl sucicadpMer, PLOhag Poie Prerielyiasybut yri c
acid, polyorthoesters, polyacetals ol ydi hy- drOééEyrans,

pol ycyangacr y| Biodectingarevpsalg BREEst MimfHiNeamAreCBLoEROsobNZyhdnd of

hydr ogel 15Phadpmceuti cal formul ations adapted for transder nal
adm ni stration can be adm ni stered as i ndependent plasters for extended,
close contact with the epiderm s of the recipient. Thus, for exanple, the

Sy Eoen” o T (B RO Rl A Bl ML BTORES 22
Phar maceut i cal amdbrgiatesds gaolaystielich are swifzbteafor pavteaires 4 aydxylcaoupe .
ot 2813 SR D BP0t AL ROUEELS, 0 v
. chemical reaction has been carried out elsewhere in the molecule. Typical

of such groups are the above-mentioned unsubstituted or substituted aryl,

araikyl or acyl groups, furthermore also atkyl 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, benzy!,
p-nitrobenzoyl, p—tbluenesullfbnyl, tert-butyt and acetyl, where benzyl and

35
tert-butyl are particularly preferred. The COOH groups in aspartic acid and



For the treatnent of the eye or other external tissue, for exanple nouth
and skin, the fornulations are preferably applied as topical ointnent or
cream In the case of fornulation to give an ointnent, the active

i ngredient 30 can be enployed either with a paraffinic or a water-m scible
cream base. Alternatively, the active ingredient can be_f I to give
a cream wi t WQAIBOPOS wat er cream base or a water-in- o?Fgﬁgggg%g&ﬁ

2009/ 006959PCT/ EP2008/ 003473 - 34 - Phardfaceutical fornul ati ons adapted for
topi cal application in the nmouth enconpass | ozenges, pastilles and

nout hwashes. S Pharmaceutical fornul ati ons adapted for rectal

adm ni stration 1 r i r or
anems. - phar mat SBhiE GpRiAse Bhteel Eftueded b 3o BLRHARRHIEEER O

whi ch the 10 c@oréxammebspgRe))i s 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 in which snuff is taken, i.e. by rapid

i nhal ation vi aThdgoMpeddsefthagaPnfla ¢ Bredlibepatedifpd tmﬁuﬁctmnagdéhfa—pomer
held cloSe to the nose. 15Suitable fornmulations for adm ni strati on as nasal

spray or nose ¥e§psdsRanding on Hia krotacting oFou ustdys fos se@mMpiR bHRasEoNg
active-ingredi gis, %@bé‘ﬁﬂa@@é%ély LSRG EIEAbr ﬁ’érl:hloﬁ@ggﬂrﬁﬁ’&ﬁéﬁ hﬁﬁb otigrmul at i ons

adapted for admnistrati y 1nhal ation en- conpass finely particulate
dusts or m st sstroxgi inbrgeais dnidsyeneln aséudmhk@@ma@@sortwgscefsldpw@l@r| sed

di spenser s it {1 (BGE By OSBIL AR O APRMLELELORS.r Sfvcfic Rhpr mmceut i cal

formul ati ons vagi nal adm n n-can’ dMnietered as
pessari e$0 t anpehss wsreans; ogetcuepsstfonic a‘cmiar‘r"hecpremmewffauraddltmabns
30Phar maceut i cal

t Leral t | ud
aqueous and ndHera*&BE!SUJg'géoggﬁleg%pﬂlsé&t.ag,@gg{qe?gﬁ%g %%%ﬂl stration inc é e

anti oxi dants, Jahtd Qfesprefé&%@rdrgéir@tfoﬁéxa?rﬁple%@mﬂx?ﬁc adlys, mﬁsas@fceﬂbl cht
fogfrul ation is rendered isotonic with the blood of the recipi ent to.be

treated; and a%ﬁh%cﬁjge%‘tn%lm‘ib?ﬁW@@MG@@?BQH@@U@@H@%@CW BN Fray
conpri Seﬁed R ﬁé&é@ﬁy%é&ﬁoﬁ@%&dﬁ'%&%ﬁn&ﬁ&wé %mrﬁﬁdr@%ocan be

adm ni st ose or nultidose containers, for exanple seal ed
anpoul es and alPiIDFUCHEE AN EP2TEBLbOIaTBopaol- and watsr. Miduresfed in

Ll oeres o) o0, (OBl TAGbo Sl o Bonio gl UFAdchiA RpRlodbg Stert e
use is necessau,lspd ih eixeeds mrthcﬂ:bladtjitnnsafarfdrtha&qmvemoam mm:ehlonc acid is
20 preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction temperatures for the cleavage are ad-
vantageously between about 0 and about 50°, preferably between 15 and
30° {room temperature).
25 The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be )
( . cleaved off using TFA in dichloromethane or using approximately 3 to SN
HClin dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or

30 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

35
cleaved off from all the said amino acids; on use of TFA / anisole or TFA /



S5pared in accordance with the recipe can be prepared fromsteril e powders,
granules and tablets. It goes without saying that, in addition to the above
particularly mentioned constituents, the fornulations may al so
conprise other agents usual in the 10art with respect to the particul ar
type of fornulation; thus, for exanple, for- nulations which are suitable
for oral adm*R¥0¥YEI8n may conprise flavours. A therapetftVEHIEPO¥ Y ecti ve
anount of a conpound of the formula | dep®rds 150n a nunber of factors,
including, for exanple, the age and wei ght of the animal, the precise
condition that requires treatnment, and its severity, the nature of the

by The treat | ey oy Y rEEaUbe Ta At rALEI B ShnliB el ™ "

conpound accor grégaing drnipiel Cyeadidie ohaifhor the treatnment of neopl astic grow h,
breast . c i ener a e fromO0.1

for exanple colon or rcinoma, S g I in ther
to 100 rrnB/ kg oTh%(E%ﬁc/ (R/%]t@'l"i‘?ﬂ'tyﬁ)et”ﬁ@‘pwwl)p‘?r@ﬁ[; g ﬁ'ﬁﬁl‘?é?? t?)BFO?‘?:i%ty fan‘(‘j IS
particularly tygh¢ad bif usihgt iR SxaReRe, TFAMnIdiéobthetBang of body weight per

day. Thu§, the actual ampount per day for an adult mammal wei ghing 2570 kg
is usually between 70 and 700 ng, where this anmount can be adm nistered as

S SimaLe Some BREBk oIS bR hoseliantls b LRGPl oo, o

exanpl e, two, r, frve or e total daily
dose is the samnzyhrcaafbeceaves affifonexafple, batreatmend alithdtydregenoh tize

30physi ol ogical ly functianal ivative thereof can _be determ ned as the
frac- tion of R'F&E®RTT 8%? F@%Iygﬂﬁ'éh?xagpplﬁ?en e%ﬁ%n&q}a@ca&%g%tr g‘i’ﬁba? Bquahe

i nventi ohOper giam, bbvantagbeusty shreslighbe} ssitnad edrbdnys Suitable sienabl e for the
treatment of ot her condi tiiﬁg_ns menti oned apove. 35 The inyention furthernore

relcﬁ'ies to medi¥eRERIRCIRBICASIRPE | IcHe fFUr SHBBIRIRY 540N SHEP nul a |
an

N_or  phar macaiide@aldoy ok 8fah81, 8f ahiiddd, “88h a8 PIMF. R hydrogenolysis is
209/ 006959PCT/ EP2008/ 003473 - 36 - vates and stereoi soners thereof,

i n¢t-udi ng ni xtaanesaihearded othatiempesaties bejwaenebpeldandA80t and AESs-

medi cament actd L.agred HF? I 2 { et (kit)
consi sti hg of ésu\é%?ipgg‘éee%a%%mg?a a Mz;%ggﬁég%&aﬁyz&ajgﬁﬁﬁmﬁgogoc??fpound of
the formul a | Rydtbgenghsis vhtreu® BZardyp ascrdeleds sellj foaekample, 9ol5/tat B9 and

St ereoi soners reof ... incl udin 1 Xt Ur t hereaf in.all rati and 10(b)
an effective an@ﬁn’p %?thgnﬁtgrt%gﬂ; %PEWOE‘éLﬁﬁﬁ?mﬁaé?ﬁO%teﬁﬂg’F h&g%ﬁ?ﬁf%e set
<conpri ses sui tRYCencosthaholEDBIF 1 @O3ESs boxes, individual bottles, bags or

anpoul es. The set may, for exanple, conprise separate am 15poul es, each
cont ai ni an effective anount of a conpound of the formula | and/or

phar maceut i calppgrierblgcsebity ahd bafer iS@hyat es and st ereoi soners t hereof,
i ncluding m xtures thereof Tn all rafti oS, and an effective anount

of a further nE# s’iteamMPacisaceorginadprdhe inventors oo be wead bt thejrdial | i sed
form USE non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
_Q' 25 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 i are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
30 boxy! group, one of its suitable salts 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 mefal
a5 hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and

various organic bases, such as piperidine, diethanolamine and N-methyl-



The present conmpounds are suitable as pharnmaceutical active ingredients for
mammal s, especially for humans, in the treatnent of tyrosine kinasei nduced
di seases, These di seases include the proliferation of tunour cells,

pat hol ogi cal neovascul ari sati on (or angi ogenesis) which pronotes the growh
of solid tunours, ocul ar neovascul ari sation (diabetic retinopathy,

age- i nduced wan¥oy#sosdegener ati on and the |ike) and i nf |RHERZIEAIEpS0ri asi s,
rheumatoid arthritis and the like). Thegsgpresent invention enconpasses the
use of the conpounds of the for- nmula | and/or physiologically acceptable
salts and sol vates thereof for the 35preparation of a nedi canent for the
treatnment or prevention of cancer. Preferred carci nomas for the treatnent

originate froS4aBngs 60 auspigiyin Falts/g) the GorpeOr It PANRPOBER dER ke~ 37 -
carci nom, ur ggeilpheb Rthe €36CLNATRn 63 BbUASThe K Iy BAL © syStem

stomach carci noma ngeal carcinoma and [ung carcinona. A further group
of preferred ﬂddlhgn@alts:ambe famedipnisestinadthpes kemppands Wity Pharero:

5carci noma, s [ s ast onas
and br oast carel B sospHe R REaE AR rorB A SERL, for ERAREIe bl 2
according to Ghides, ﬂsumagmdnmgen&htdndej hwtmogerobroandé or hyadtrpgelmiamgie;al |y
accept abl e sal {,s and s tes thereof .or tI 8 L%hl aon a nedi canent
for the treat ypers EC' i@{?gﬁpfrﬁﬁpcﬂﬂ g F7lShE o PURR Y ﬁEﬁ ogenesi s is

inplicated. Hueke ar gh@@ar@@e hild Y 184, an@lafkger@girfoncaryslifdrededuts an
ocul ar di sease, such as retinal vascul arisation, diabetic retlnopathy,

age-i nduced nae@fhancgstrinie delusneswipnateand Renzepssytionate. a1d @BRpounds of
the formg a] g n%aagyah@b ﬁégﬁéddyngflg@ hérté'o? stigh b8 RBEhtSAtNGBS t her eof

for the preparation o |carrent e treatment or prevention of

i nflammat ory dtelats dartrates ondlattes sugainste, Qlﬂn@tesber.z@atﬁ, salieylgdeca%aer- i nvent @n.
Exanpl es of s t itis,
psori asi s, co#? %H?:Lg;%na ig{:ésforgfngﬁlaéﬁ%rn@egﬁ!ﬁg{gaﬁg?ﬁﬁ%e?dlrggéﬁpén and t he
like. Also enealtmafstﬁechorrmwhésosmeofbrmhla [dacipaetheSFolidwihbeadetateybdi- | and/ or

physi ol ogi cal | eptabl e salts ad splvates thereof for t aration
of a medﬁcameﬂgt Eg'i)aﬁ% qug@g? afjgtenPg M"&‘F”%F%PB? (ﬂgsﬁat%}?

ki nase- Inducedlsaﬁﬂksa@amt@mrmtw BatyRtekedmploraid eaePhemudbhaten in a
mammal , in which to this nethod a therapeutically effective anount of a

conpound accof#MFte.chitisde, ahlerrhesroate. QL‘HH%CE‘E'%FP%HE‘WP@D@PE?@ Rral i n
need of such LbALTERaroBa OO 8RE Wiifo RPN, WO SR ARROESAE. 0 (Ne

speci fic diseasé and can 30be determ ned SJerson Skl lled in the art
Wi t hout undueS@ifartate fuméatpr@@@ﬁaratﬂ\&@wmmcaasld aaniyassies giuse- use

compound? of 1 b oLOLUL & ohnBRdh Rt KSLAbABLRALIN AGRARL ARG gal LS and

sol vates thereo oFr tRe prepara |on o] reat ment or
prevention of heefsuffate, haptanoateg hezatoaie, hiiu i, de-chtmrldehleyctroeat ment or

eV o B AR0RES T B G RN S

butyrate lactate, lactobionate, malate, maleate, malonate, mandelate, .-
25 metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos- )
(‘5‘ phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-

ate,; pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

30
Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
magnesium, manganese(lil), manganese(ll), potassium, sodium and zinc
35 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 caicium and



WD 2009/ 006959PCTTEP2008/ 003473 - 38 - of the invention. The use for the
-treatnent or prevention of inflammtory di seases, such as rheumatoid
arthritis, psoriasis, contact dermatitis and del ayed hypersensitivity
reaction, as well as the treatment or prevention of 5bone pathol ogies from
the group osteosarcoma, osteoarthritis and rickets, likewise falls within

t he scope of “f%@"’b’?‘@g%nt i nvention. The expression "tyroBfHEPRILME | nduced
di seases or conditions" refers to pathot®gical conditions that depend on
the activity of one or nore tyrosine kinases. "Tyrosi ne ki nases either
directly or indirectly participate in the sig- 10 nal transductioon pathways

m orat on_ and el st i Elaeutfe Mhe i L flR B Ber R nase ™

activity inclugenppledifzeatitaly ateptableusrgaeicindn-tprit Pm@h@sgirrcaide salts of
neovascul ari sati.on that grormt es the growth of .solid turmu .. ac | ar 15
neovascul ari saPllBRN.Fespeiary arngttP'ﬁ'@B’a 'ﬁﬂ?‘esaﬂébﬁtiﬁﬂ%éﬂ“'?ﬁageﬁsgr’" la@@ﬂer ation

and the |ike) aafralf iUk AbstiRied bR, C\yér%tamh@sg hrRriddid bhexand the
like). 5 The conpounds of the formula (can be admnistered to patients

for the 20treapln%rmer@eSIaarf@éﬁxamnie@@lﬂlr@uba‘ﬁalrfewaffgm@v@higmpmﬁ@mes The

phar maceut i cal PO ety 97 i PfefcaRTaRiiafine ol i B

pharnaceutlcaIFy usa and Stereol so rs thereof
25i ncl udi ng ni disthawlarieeediethyharainke, 2 distmdamireethdre|, [@-dipmthylaminef a

"agul at1 on and? B NRLEIEALTBHTE: RV RAEEa gl o PARRATEPRoNEIATe o ol e.

30Pr ef er dfice lﬁlp@h@h@@ Hecemire, g&xcokam&@@‘hrsﬁﬂméehmasammegmpmﬁyn the use of
conpounds of the formnula | rrnaceuti cal Idggusabl e derivatives,

sol at es and s@ENSISeFRING, 'wa@éae upyiRg. hamed WP%@'%@MB‘F&I“R al |
raty WO 209@&%@@%%%@&%2 o} aﬂ{?ﬁél?e%ms %%hc'alrfé)rpuﬁﬁtlgs RR&SHHRIHON of a

me |carrent for the treatnent o i seases are i nfluenced by inhibition

of ‘tyrosi ne ki figd@nolgmingetrietmirongstrinaibylaming, tipropyamine amd Wisr ¢ i cul ar
f t f: t f
Phe trontgen PR methfehtie ki ahaRfid ui e folfidha8n (oM 100 o

by the conpounepress=ndadesigiction.Cl ai m 1. EspeC| al preference is given
to the use for the treatnment of a disease 10where the disease is a solid
tumour. The solid tunour is preferably selected fromthe group of tunours

of the lung, sQuapbuRdepf tHeglrbswnt lrﬁ\l‘mltlbh&dﬁﬂfcorttsﬁlﬂ b‘stswli’ﬁﬁhgert-h@ntlﬂindneys of
head 15and neck, the oesogha us

cervix, the thyroid nt esti ne,
the Ii ve% the'“Brgé?‘r‘PS tHePHA §fteé'ﬂ‘§e§t‘ﬂ89 @Eﬁa@rﬁqcﬁlast(pa&‘l a”ﬁﬂg |'%3phat| c
e

system stf@mﬁn?l%efhyi @m}faéa;%py%m@rmm%htdf'aaursrdnﬁdé Whiher more
preferably selected fromthe group ng adenocarci noma, small-cell |ung

carci nonas, paAdideati(e:-Calndert Suf@teaﬁpa@xmg dirsethyh disthyiandrdiarald br east
carci noma. Pr r f t at ment of
a tunour of t h%ﬁﬁeggg )élg%uﬁr@a%sf? a@eb&r%b?@&%}’ lﬂ%" Fﬁmgpﬁent of a
tunour sel ect eahd steaty bblogdettpronfdeaami @dmee laod cdary|6lik@galkal hadidesnfoc nyel oi d
| et@em g5 ac uetx%n'll Ig%gﬁ.;:f/[%hllo%léiéaa% &e%%%y?gron%agnéothl v}//é’{gp—%[nldcm -S0 LI}(_aem a
C. ble compounds according to the invention can be prepared using such
salts.

30 The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, hesylate, 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-

35
amine, but this is not intended to represent a restriction.



30The di scl osed conpounds of the fornula | can be adm nistered in conbi-

nation w th ot her Known therapeutic agents, 1ncluding anticancer agents. As
used here, the term"anticancer agent"” relates to any agent which is

adm nistered to a patient with cancer for the purposes of treating the can-
cer. ci WD_2009/ 006959PCT/ EP2008/ 003473 -40 - The anti-cancer treatnment
defined her HPRUYPIR applied as a sol e therapy or may FTHAHA4E addition
to the conpound of the invention, conveB®ional surgery or radiotherapy or
chenot herapy. Such chenot herapy may i nclude one or nore of the follow ng
categories of anti- tumour agents: 5

antiproliferative/ antineopl asti ¢/ sdanagi ng_agent s and., c Lhations
Cher bof . as. uE R psECeh g ofeBdy PRTRIRE- SR Be PRl ER S ¢ or
exanpl e ci s- pbairhide, ealdzos| mésatecyitdapphts ghfatedmd suctinatgen nust ard,

mel phal an, chl oroanbucil, busul phan and nitrosoureas); anti- 10metabolites
(for exanple antifolates such as fluoropyrimdines |Iike 5-fluorouracil and

tegafur, raltithegxpdaddBéMeARExHRic CHHOIRR FHRDidRIdrarcreba¥yur ea and
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amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, di-

ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are ,
25 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 sait form
into contaet with an acid and isolating the free acid in a conventional man-
30 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.
35
If a compound according to the invention contains more than one group

which is capabie of forming pharmaceutically acceptable salts of this type,
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(. 25

(- 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-

30 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

a5 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. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is generally known in
the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
‘gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenterai (inciuding subcutaneous, intframuscular, intravehous :
10 or intradermal) methods. Such formulations can be prepared using all
processes Known in the pharmaceufical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s). O

15 Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions-in aqueous or non-agueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

20 water-in-oil liquid emulsions.

Thus, for example, in the case of oral adminisiration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

. 25 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.

30 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
25 as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

cium stearate or polyethylene glycol in sclid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,
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5 tn addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural

10 and synthetic rubber, such as, for example, acacia, tragacanth or sodium

alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium

M

stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
15 chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylicellulose, agar, bentonite, xanthan gum and the like,
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
20 prepared by mixing the compound comminuted in a suitable manner with a
-diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethyicellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
C 25 sorption accelerator, such as, for example, a quaternary salt, and/or an
L* 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
30 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 salit,
35 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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excipient and then pressed directly fo give tablets without carrying out the
granulation or dry-pressing steps. A fransparent or opague protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present, Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liguids, such as, for example, solution, syrups and elixirs, can be pre-

pared in the form of dasage units so that a given quantity comprises a pre
10 specified amount of the compound. Syrups can be prepared by dissolving
the compound in an agueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for- O
C mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
15 and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other
artificial sweeteners and the like, can likewise be added.
20
The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. 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
25 ike. ()

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
30 some delivery systems, such as, for exampie, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,
stearylamine or phosphatidylcholines,
35
The compounds of the formula | and the salts, solvates and physiologically

functional derivatives thereof can also be delivered using monoclonal anti-
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pled. The compounds can also be coupled to soiuble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or bolyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled fo a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-

polymers of hydrogels,

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topica!l cintment 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 bhase.
Alternatively, the active ingred ient can be formulated to give a cream with

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

Pharmaceutical formulations 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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Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
10 carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in
- the manner in which snuff is taken, i.e. by rapid inhalation via the nasal Q
C- passages from a container containing the powder held close to the nose.
15 Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

20 Pharmaceuﬁca| formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
o ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

. 25 Pharmaceutical formulations adapted for vaginal administration can be ()
( administered as pessaries, fampons, creams, gels, pastes, foams or spray

formulations.

30 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

a5 agueous 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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vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately-before use is necessary. Injection solutions and suspensions pre-

pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

It goes without saying that, in addition to the above particularly mentioned

constituents, the formulations may also comprise other agents usual in the
10 art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

g A therapeutically effective amount of a compoﬁnd of the formula | depends
15 on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of adminiétration, and is ultimate-
ly determined by the treating doctor or vet. However, an effective amount
4 of a compound according to the invention for the treatment of neoplastic
. 20 growth, for example colon or breast carcinoma, is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
and particularly typically in the range from 1 to 10 mg/kg of body weight
. perday. Thus, the actual amount per day for an adult mammal weighing
(C‘, 25 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
30 physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. |t can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.
35
The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable derivatives, sol-
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vates and stereonsomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and
10 (b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles, O
C bags or ampoules. The set may, for example, comprise separate am-
15 poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and stereocisomers
thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis- '
- solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
25 for mammals, especially for humans, in the treatment of tyrosine kinase- ( ' )
C. 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-

30 : . " .
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
35 preparation of a medicament for the treatment or prevention of cancer.

Preferred carcinomas for the treatment originate from the group cerebra!
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carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are menocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma. _

Also encompassed is the use of the compounds according to Claim 1 ac-
cording to the invention and/or physiclogically acceptable salts and sol-
‘vates thereof for the preparation of a medicament for the treatment or pre-

10 vention of a disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
E such as retinal Vasc:ularisation, diabetic retinopathy, age-induced macular
. degeneration and the like.

15 The use of compounds of the formuia 1 and/or physiologically acceptable
salts and solvates thereof for the breparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases

00 include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

sensitivity reaction and the like.
Also encompassed is the use of the compounds of the formula | and/or
physiclogically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced

@ 25 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

30 be determined by the person skilled in the art 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 macufar degeneration, are likewise part
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of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.

The expression "tyrosine kinase-induced diseases or conditions" refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathoclogi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).

The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula I, 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;

()



CapCel | TM (CYP450 stinmul ant, Bavarian Nordic) GCS-100 (gal 3 antagoni st,

d ycoCGenesys) GL7DT i mmunogen (gastrin inhibitor, Aphton) Efaproxiral
(oxygenator, Allos Therapeutics) PlI-88 (heparanase inhibitor, Progen)

Tesm lifen (histam ne antagoni st, YM Bi oSci ences) Hi stam ne (histam ne H2
recept or agomicsiope/ddsxseom) Ti azofurin (1 MPDH inhibitor, R paphexondoo3473

G lengitide (integrin antagonist, Merck_KgA) SR-31747 (IL-1 antagonist,
Sanofi - Synt hel abo) CCl-779 (mIOR ki nase inhibitor, VWeth) Exisulind (PDE-V
inhibitor, Cell Pathways) CP-461 (PDE-V inhibitor, Cell Pathways) AG 2037
(GART i nhi bitor, Pfizer) WK-UK1 (pl asm nogen acti vat or inhibitor, WIex)

PBI - 1402 ( PMWN frithe paeparatioronkbe rroed_rtafrwmf@rntheﬁneaanemaczfcﬂmaasepMncé"asome

(g1 utat hi one- sty AIEPReCy ok 6tosiie Rhad S PRt 268 2 goni st

Poi nt Ther apeutrigce)Ciilnddst aurin (PKC i nhibitor, sis inhibitor, Dong-A)
Ti rapazam ne (reducing agent, SRl Internati onal ) N-Acetyl cyst ei ne (reducing
agent, Z%nbon) R- Fl ur bi prof en (NF-kappaB i nhibitor, Encore) 3CPA (NF-kappaB

i nhi bitor, ActpugicBiptRéefdlerzRasahveinttelhd msé fFithe Prép%@ﬁm%f A@edicat , Leo)
131- I-TM601 (DNA ant agoni st, Trans Ml ecul ar) | ornithin (ODC inhibitor,

| LEX Oncol ogy) th&frtbﬂit@aﬁ'@?@ qf sigaases yéich am.l@ﬂttemced\baMBluenpf | ndi sul am
(p53 stimul ant Me?k%%‘sé@pth%%ﬁﬁ gﬁﬁ%%ggé‘grmnbgg?; §maMar) Rituxi mab (CD20

ant i body, Cenentec ant i eth Ayerst) P02
(haemat opoi esi Esmmalmreferemeansm@n’reihspse fienihe lrestroenti of laodiseaseout hwash,

Endo) Trqgcetyl Vel | stat) SN-4071 (sarcoma agent,
Si ghat ure Bi 08\3’ {g)g %‘%gisﬁ*%ﬁ%%’%ﬂ% nmunot oxi n, KS Bi oneci i x)
PCK- 3145 (apoptosis pr ormt er, Procyon) Doranidazol e (apopt OSI S pronoter,
Pol CHS- 828 (c tot ent etjnic aci fer tiator, N
I IR AR LR MR T TN of it
{ung, squamous epithelium, the bladder, the stomach, the k|dneys, of head
15 and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,

the brain, the prostate, the urogenital tract, the lymphatic system, the

stomach and/or the larynx.

o 20 The solid tumour is furthermore preferably selected from the group lung
v adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

fomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
C 25 the blood and immune system, preferably for the treatment of a tumour
( selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

30 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-

Ger.
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Novartis) Bryostatin-1 (PKC stinulant, GPC Biotech) CDA-11 (apoptosis
pronoter, Everlife) SDX-101 (apoptosis pronoter, Sal nedix) Ceflatonin
(apoptosi s pronoter, ChenGenex) MAXI A) Aponi ne (apoptosis pronoter, |LEX
Oncol ogy) Urocidin (apoptosis pronoter, Bioniche) Ro-31-7453 (apoptosis
pronot er, Laviomwbe)sodr ostallicin (apoptosis pronoter, Phar/penos)o3s7s WO
2009/ 006959PCT/ EP2008/ 003473 - 49 - Topgi_sonerase inhibitors Amsacrine
Epi rubi ci n Et oposi de Teni posi de or mtoxantrone Irinotecan (CPT-11)

7- et hyl -10- hydroxycanpt ot heci n Topot ecan Dexrazoxanet (TopoTarget)

Pi xantrone (Novuspharrna) Rebeccanycin anal ogue (Exelixis) BBR-3576

( Novusphar r na)TheRanfi-careen trestment Gefine gk atsit mayrres3pdied as Begdle thgragyi naned

(Chentenex) G g%i. -yl ] t eauf.qur TAS- 103
(Tai ho) El samc}%%?ﬁo?l ’e@{%%"%ﬁ’ i%%@@%@@%@%‘%ﬁ%é@gﬁg? L oNuNer i k)
CKD- 602 ( Chongukgary Baraniotitéapl 40 chkptiserkak Khjch chendadicdrapp mayi include
(Acti nonycin IZC)? : . -
. ne or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and

combinations thereof, as used in medical oncology, such as alkylating

agents (for example cis-platin, carboplatin, cyclophosphamide, nitrogen

mustard, melphalan, chloroambucil, busulphan and nitrosoureas); anti-

10 metabolites (for example antifolates such as fluoropyrimidines like
5-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea and gemcitabiﬁe); antitumour antibiotics (for example anthra- O
C cyclines, like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin,
15 idarubicin, mitomycin-C, dactinomycin and mithramycin) ; antimitotic

agents (for example vinca alkaloids, like vincristine, vinblastine, vindesine
and vinorelbine, and taxoids, like taxol and taxotere) ; topoisomerase in-
hibitors (for example epipodophyllotoxins, like etoposide and teniposide,
20 . amsacrine, topotecan, irinotecan and camptothecin) and cell-differentiating
s agents (for example all-trans-retinoic acid, 13-cis-retinoic acid and fenreti-
nide);
(i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
25 downregulators (for example fulvestrant), antiandrogens (for example bi- (’_ )
(-- calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
30 example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of ba-reductase, such as finasteride;
(iii) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-

25 nogen activator receptor function);



Doxor ubi cin (Adrianyci n) Deoxyrubicin Val rubicin Daunorubicin (Daunonycin)
Epi rubi ci n Therarubi cin I darubi ci n Rubi dazon Pl i camycinp Porfironycin
Cyanonor phol i nodoxor ubi cin M toxantron (Novantron) Anonafi de Azonafi de
Ant hr apyrazol e Oxantrazol e Losoxantrone Bl eonycin sul fate (Bl enoxan)

Bl eonmyci ni ¢ wo dodoemayci n A Bl eomycin B Mtonyci n C MENCIOEHB0s{oMamar i ni )
GPX- 100 (Gem Pharmaceuti cal s) Pact itaxel Docetaxel Col chicine

Vi nbl astine Vincristine Vinorel bi ne Vindesine Dolastatin 10 (NCI) Rhizoxin
(Fujisawa) Mvobulin (Wrner-Lanbert) Cenmadotin (BASF) RPR 109881A
(Aventis) TXD 258 (Aventis) SB 408075 (d axoSm thKine) E7010 (Abbott)

PG TXL (Cel | Tter apeinhibisys efpxpwthoacioBiymmtipn Aot e5ample(sashdnhilpitoxs 7184197

(popor) U 225053 LBl BRSNS ER o A8 T
ample the anti-erbb2 antibody trastuzumab [Herceptm 1 and the anti-erbbl
antibody cetuximab [C225]), farnesyl fransferase inhibitors, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors, for example inhibftors of
the epidermal growth factor family {for example EGFR family tyrosine
kinase inhibitors, such as N-{3-chloro-4-fluorophenyl}-7-methoxy-8- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyl-
10 phenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774)
and 8-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)-
g‘ quinazolin-4-amine (Cl 1033} }, for example inhibitors of the piatelet-
7 derived growth factor family and for example inhibitors of the hepatocyte
15 growth factor family;
{(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endotheiial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [AvastinTM], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 88/13354) and
compounds that work by other mechanisms (for example linemide, inhibi-

20

tors of integrin avp3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-
('C 25 pounds disclosed in international patent applications WO 99/02166,

WO 00/40528, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213;

(vil) antisense therapies, for example those which are directed to the

30 targets listed above, such as 1SS 2503, an anti-Ras antisense;

(vii)  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

35
nitroreductase enzyme, and approaches for increasing patient tolerance to



WD 2009/ 006959PCT/ EP2008/ 003473 - 50 - Epothilone B (Novartis) T 900607
(Tularik) T 138067 (Tul arik) Cryptophycin 52 (Eli Lilly) Vinflunine (Fabre)
Auristatin PE (Tei koku Hornone) BMsS 247550 (BMS) BMs 18447

188797 (BMB) %Q?B}rﬁ%‘{g’?% (Protarga) ZD 6126 (AstraZeneca) P@é_%ﬁ@@?gfm
(Enzon) AZ10992 (Asahi) !DN-5109 (I ndena)yd2AVLB (Presci ent Neur oPhar na)
Azaepot hilon B (BMS) BNP- 7787 (Bi oNumeri k) CA-4-prodrug (OXi GENE)

Dol astatin-10 (NrH) CA-4 (OXlI GENE) Aromat ase inhibitors

Am nogl ut et hi m I 0 3 ! Ataest an (B
"0 Ned | of nes) VRPETHEEERSE rATARLIAATSEq 36 PR o PYERERL BRnghiEnS

Ri bonucl eosi de apgracd ase Neovastat (Aeterna Laboratories) M rim astat
(British Biot e(fljg'(% immunotherapy approaches, including, for example, ex-vivo and

5 .
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte;macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
such as cytokine-transfected dendrific cells, approaches using cytokine-
10 transfected tumour cell lines, and approaches using anti-idiotypic anfi-
bodies.
C The medicaments from Table 1 below are preferably, but not exclusively,
15 combined with the compounds of the formula |.
Table 1.
Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Alfretamine
20 Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
25
( Platinum agents | Cisplatin Carboplatin
. Oxalipiatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
30 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 {Access)

35

in-vivo approaches for increasing the immunogenicity of patient tumour




CMI -3 (ColiaGenex) BMs-275291 (Ce)ltech) Tezacitabine (Aventis) Didox
WD 2009/ 006959PCT/ EP2008/ 003473 -51 -
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Endot hefi n- A receptor antago
(AstraZeneca) YM 598 (Yamanouchi) B

Antimetabolites

Azacytidine

Gemcitabine
Capecitabine
S5-fluorouracil

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
8-Thioguanine

Tomudex

Trimetrexate
Deoxycoformycin
Fludarabine
Pentostatin

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
ldatrexate Roche)
Ethynyicytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen})
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
frinotecan (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 (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
(Daunomycin)

Epirubicin

Therarubicin

Idarubicin

Rubidazon

Plicamycinp
Porfiromycin
Cyanomorpholinodoxo-
rubicin

Mitoxantron (Novantron)

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
(Blenoxan)
Bleomycinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

i nhibitors
TNF- al pha agoni st s/

O



Retinoic acid receptor agonists Fenretinide (Johnson & Johnson) LCD 1550
(Ligand) Alitretinoin (Ligand) | mmunonodul ators Interferon Oncophage
(Antigenics) GW (Progenics) Adenocarci noma vaccine (Biomra) CIP-37 (AVI
Bl oPhar ma) JWR-2204006¥83n0- Rx) PEP- 005 (Peplin Bi otech) SyPCHERRBFHECI nes
(CTL I nmmuno) Mel anonma vacci ne (CTL | mmupgy .p21- RAS vacci ne (GenVax)
Dexosone therapy (Anosys) Pentrix (Australian Cancer Technol ogy) JSF-154
(Tragen) Cancer vaccine (Intercell) Norelin (Biostar) BLP-25 (Biomra) MV
(Progenics) 13-Alethin (Dovetail) Cl-Thera (Vasogen) Qestrogens

Conj ugat ed oeslAdiatnticEaepts (| Basliteedli ol chl or ot ri 58 4e875 denest r ol
Hydr oxypr ogestler one capr oat e | Nbdetaxglpr ogest er one TektoSmithiee)Test ost er one
propi onat e Fl uoxymest er one Mp€highictst ost er one Di et BRI St(Abbetb)t r ol Megest r of
Tanoxi fen Tor gnofi n Dexanmet ha¥imbastine PG-TXL (Cell '
Vincristine Therapeutics)
5 Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbotf)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
10 RPR 109881A (Aventis)  Ischomohalichondrin-8
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
- T 900607 (Tularik) PEG-Paclitaxel (Enzon)
C T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly) IDN-5109 (Indena)
15 Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
20 Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
J Formestan
25 Thymidylate Femetrexed (Eli Lilly) Nolatrexed (Eximias)
@' synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
- inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
30 International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O6-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
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Pd- Bact eri opheophor bi d Ther al ux( Yeda)
(Ther at echnol ogi es) Lut eti um Texaphyrin Mt exafin- Gadol i ni um( Phar macycl i cs)

Tal aporfin (Light Sciences)

Phar macycl i I matinib (Novartis) Leflung LPhar m
<(310| a) ZDY83§$?%~AS_{¥I‘8. eneca) Erlotinib (E‘Jncogene )SCI ence) gﬁg@%}n? (Pfizer
Squal am ne (CGenaera) 5U5416 (Pharnmaci ay 4896668 (Pharmaci a) ZD4190
(AstraZeneca) Z06474 (AstraZeneca) Vatal anib (Novartis) PKI166 (Novartis)
GN\2016 (G axoSmit hKfi ne) EKB- 509 (Weth) EKB-569 (Weth) Kahal i de F
(Phar maMar) u—lfarné‘é Cephal W?%a&?ﬁ"(Nﬁ@-hcb al onyp; Mfmfbi(éfcmrﬂ\édn'@m u
Prlfm'%/ﬁb(z\loe\e/arttrg oxagllg stuzumab (Ggent 5 (I rrCI( (I\)/gg) )
rhu- nen - e ne ar ex
ABX- EGF (Abgelhl x) - 1C11 (III {%()@CE%%%W ( E" | ?'?@5,

Sanofi Synt hel 1bo) Tocl acf e5| & b @g/Per goni s apharm) Al vocidib
(CDKIng%bltﬁu, nvenua, V=24 = ; PO \.’JOX—Z
I nhi bit Phy+-epharh ""'V.L u St m. at mr: a—Net-ei€
GCS- 100 (gal 3] BHIRG! h@?rs ;‘% Gé@ mngoq = gaspLin i nhi bi t or
Apht on) Ef apr oxi raI ( oxygenat!/gfiaul ”ﬂ*f@ a eut tg chi e Ii Lilly)
MS-209 gSchermg AG? Biricodar dicitrate Vert@
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy! butyrate
transferase in- SAHA (Aton Pharma) (Titan)
10 hibitors MS-275 (Schering AG) Depsipeptide (Fujisawa}
Metalloproteinase | Neovastat (Aeterna Labo- CMT -3 (CollaGenex)
' .| inhibitors ratories) BMS-275291 (Celltech) ( Y
( _ Ribonucleoside Marimastat (British Bio- Tezacitabine (Aventis) -
) reductase inhibi- |tech) Didox (Molecules for
15 tors Gallium maltolate (Titan)  Health)
Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeu- Revimid (Celgene)
agonists/ tics)
antagonisis CDC-394 (Gelgene)”
20 Endothelin-A re- [Atrasentan (Abbot) YM-588 (Yamanouchi}
cepior antagonists | ZD-4054 (AstraZeneca)
Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
ceptor agonists Johnson)
LGD-15650 (Ligand)
25 -
C Immunomodula- | Interferon Dexosome therapy (Anc- ( )
tors Oncophage (Antigenics) sys)
GMK (Progenics) Pentrix (Australian Caricer
Adenocarcinoma vaccine  Technelogy)
‘[ (Biomira) JSF-154 (Tragen)
30 CTP-37 (AVI BioPharma) Cancer vaccine (Intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)
PEP-005 (Pepiin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
immunc) 13-Alethin (Dovetail)
Melanoma vaccine (CTL.  CLL-Thera (Vasogen)
Immuno)
35 p21-RAS vaccine (Gem-
Vax)
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Pl - 88 (heparanase inhibitor, Progen) Tesm|ifen (histam ne BCX-1777 (PNP

I nhi bitor, BioCryst) Ranpirnase (ribonuclease stinmulant, Alfacell)

Gal arubicin (RNA synthesis inhibitor, DongA) Tirapazan ne (reduci ng agent,
SRl | nt er nat M09/ 00€Acet yl cyst ei ne (reduci ng agent, ZanBeRFPRIFRA7Bi pr of en
(NF- kappaB i nhi bitor, Encore) 3CPA (NF-k3ppaB inhibitor, Active Biotech)
Seocalcitol (vitamn D receptor agonist, Leo) 131-1-TM 601 (DNA ant agoni st,
TransMol ecul ar) Effornithin (ODC inhibitor, |LEX Oncol ogy) WO
2009/ 006959PCT, 53 35 {

- 54 - A conbi ‘Ef”??’@étaﬁﬁnt oPeehPeenS pe can be acHF@ §@76?M th the aid| of
si mul t aneous, [FSHEEEDENYe or |SEOpligatas RSE9ERES ng cﬁ‘ﬁetPWErE}W&ﬁo\R%al
conponents of (3¥ents eat ment . | EBWPYIRESIRHOhr oduct s FsedRinplene ype enpl oy| t he
cormpounds accof di ng to the i nURIALGtHANISENIEASSAYS Théreipaglutaiinnids the fprnul a
| described in the exanpl es wseaesisgt ed by 10t he assnididéescri bed bel pw and
were fougd to |have ki nase i nhHpilnosyyrogestewdney. O Kirsesslways are known| from
the literatureg and coul d readcaprobte performed by tkeppetison skilled ip the
art (see, for [exanpl e, Dhanabiledaixyptogesteaomeer Ra®Bicah¥zdt®: 197; Xin eta).,
J. Biol. Chemj 274:9116-9121)] T&testeadneal . , Anti cafheamiizs. 18: 4435- 4441;
Ausprunk et all., Dav. Biol. 1bssio@dronddfiopionaty on®diicotile, J. NatL Cancer

I nst. 52:413-427; Nicosia et|gloxyrh&st¥idne0 18: 538Nibé¥ide Measur enent jof Met

ki nase activitly 20 Methyltestosterone Mitotan
10 Diethylstilbestrol " P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
. Toremofin Arzoxifen (Eli Lilly)
C Dexamethasone
15 Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnolo- (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
{Pharmacyclics) _Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F {PharmaMar)
20 inhibitors Leflunomide(Sugen/Phar- CEP-701 (Cephalon)
macia) CEP-751 (Cephalon)

ZD1839 (AstraZeneca) MLN518 (Millenium)
Eriotinib (Oncogene Sci-  PKC412 (Novartis)

ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
25 Squalamine (Genaera) C225 (ImClone)
@ SU5416 (Pharmacia) rhu-Mab (Genentech)
g SU6668 (Pharmacia) MDX-H210 (Medarex)

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

Vatatanib (Novartis) ABX-EGF (Abgenix)
) PKI166 (Novartis) IMC-1C11 (ImClone)
30 GW2016 (GlaxoSmith-
Kline)

EKB-508 (Wyeth)

EKB-569 (Wyeth)

Various agents SR-27887 (CCK-A inhibi- BCX-1777 (PNP inhibitor,
tor, Sanofi-Synthelabo) BioCryst)

35 Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)

J Alvocidib (CDK inhibitor, Galarubicin {RNA synthe-
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AG-2037 (GART inhibitor,
Pfizer)

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

TLK-288 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

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

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

CHS-828 (cytotoxic agent,
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- 56 - (10 ng of enzyne/well, 50 ng of pAGT/well) Solutions used: 5- Assay
buffer: 50 mM HEPES 3 nM nagnesi um chl ori de 3 pM sodi um ort hovanadate 3 rnM
manganese(ll) chloride 1 mMdithiothreitol (DTT) 10pH = 7.5 (to be set

usi ng sodi umYao8Re8¥) Stop solution: 60 MM Titripl ex PETVEPIOPSNF4735-

33P- ATP: Perkin-El mer; Met kinase: Upstage, Cat. No. 14-526, Stock 1 pg/10
pl; spec. activity 954 Unyg; -Poly-Ala-@u-Lys-Tyr, 6 : 2 : 5: 1 : Sigm
Cat. No. P1152 20 In-vivo tests (Fig. 1/1) Experinental procedure: Fenale

Bal b/C mce (b : s—River 25Wga)—Ww peeks old—on-a ~al .
They were accl {mati sed to oquﬁ’&%ﬁ'ﬁhg condi tions RYTS Pdays Each nousg was
subsequent |y i hj ected subcut aResgatin-1 KR stipet vi @W@ﬁeaﬁ%tgﬁ'% Ilio
TPR- Met/ NI H3T3) cel I's in 100 planfG sBl@thhhout Ca-PromAterNEEX) Onoglog)
days, the animhls were randonfC&édl!li(@reptesigpiups, d4ocHER (apaRiesi§r oup of 9
mce had an average tumour vometer, Bgerifed10 pl (r amgemoss. Biesisne) 100 p| of
vehicle (f.25% met hyl cel | ul 0$8DX1001 (ecatasisapre- buffed |-7868 baB)ptoss e
adm nistered dpily to the corrmodaér, Segrix)and 200 modrkgtenflLd RB66ie)or " AD1"
di ssol ved in the vehicle (vol GelatonkeapsptosB(prpl/ Brostalliinepeptasisi ni st er ed
daily to the tyreatnent groupsmotar, Shemderease by gashoies, Rivbmaciiter S
days, the controls had an average vol- unme of 1530 pl and the experi nent
was term nat edmyrgigé)g QE9BUHEAREIPRERBAD03473 1 omfistind®asur enent 0 t he
tunmour vol une:| The |ength (L)pasdidpreadth (B) wer gpeagiyissd using a \Ver ni er
cal l'i per,10and the tunour vol UpgsidRscal cul ated fr ougdiggideor mul a LxBx B/ 2.
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
C i chloroambucil Temozolomide
Dacarbazine Semustine
15 Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiropiatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
20 Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitoma)
AP-5280 (Access)
Antimetabolites | Azacytidine Tomudex
25 Gemcitabine Trimetrexate
(‘ : Capecitabine Deoxycoformycin
= 5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
8-Thioguanine Decitabine (SuperGen)
30 Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynyleytiding (Taiho )

35
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(Exelixis)
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KW-2170 (Kyowa Hakko)

Anol
ast

&+

Mass

()

C_ Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide

15 Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin L osoxantrone
Daunorubicin Bleomycin sulfate
{Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A

20 Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin

25 Mitoxantron (Novantron)

<-- Antimitotic agents | Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)

30 Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbotf)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)

35 Cemadotin (BASF) Combretastatin A4 (BMS)

RPR 109881A (Aventis)
TXD 258 {(Aventis)

Isohomohalichondrin-B
(PharmaMar)




Solvent B: acetonitrile + 0.1%of trifluoroacetic acid G adient 5 mn
150-4mn: 99:1 -> 1:99 4-5 mn: 1:99 - 1:99 HPLC anal yses (Method B)

20Col um: Chronolith RP18e 100*3 mm Flow rate: 4 m/m n Sol vent A: H20 +
0. 05% of HCO®H 28Wl0essd B: acetonitrile + 10% of sol vent sxT125Gm@dix=rs 8 mn

0-1 min: 99:1 ->99:1 1-7 min: 99:1 - 1:89 7-8 mn: 1:99-> 1:99 30 HPLC
anal ysis (Method Q) W20091006959PCT1EP20081003473 - 59 - 3.8 to 4.2 m n:
0: 100 Col um: Chronolith Performance RP18e; 100 mm |l ong, internal dianeter
3 mm wavelength: 220nm5 Retention tine Rt in mnutes [nmn]. Exanples of
the preparatidgn of the pyrac|Epdthilone B{ldovartig) congDiIES (Pefraéensaa)dazli nones
are general ly |prepared by prpEéeseed (lnudamk)V H CoRESsPaditaet KEhZomp,
Synthesis 1993, p. 334. An eKBNpBEST (Tedaik) i s t heAZyDIRAsahOf
3- (6-oxo0-1, 6- di hydr opyri dazi fG&ptophytiabzailitLiliy) e: IDN-5200 9@dega) 10. 6 nol ) of
gl yoxylic acid nonohydrate angnfipiim@dtuied) i n port AYOB (Préseiemtsol uti on of
1278 g (8.80 rol) of 3-acety|hantam PEiTaKbKu 1. 5 NeofoR@ehhy acid. The
resul tant sol ytion is heated émippe)for 18 hours. aAZfehdihiddnUs esins) al | qwed to
cool to 30C agnd 7 | of watefpmadh483807BMSI8- 5  BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH) J
Taxoprexin (Protarga) CA-4 (OXiGENE)
10 Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
C- Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
15 synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
20 Solutions) 06-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid {(Novartis)
|
Famesyl Arglabin (NuOncology Tipifarnib (Johnson &
: fransferase Labs) Johnson)
25 inhibitors tonafarnib (Schering- Perillyl alcohol (DOR
@_, Plough) BioPharma)
o | BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
20 P | MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
fransferase SAHA (Aton Pharma) (Titan)
|inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase | Neovastat (Aeterna CMT -3 (ColiaGenex)
35 inhibitors Laboratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for




25not) of hydrazi ni um hydroxi de are added successively. The reaction
m xture is stirred at 95C for 4 hours.

The m xture is allowed to cool

to

60C, and the resultant precipitate is filtered off with suction and washed

with 5 | of weatgproesds 2 | of acetone. The residue is heatedpionsbdesboil in
305 | of acetone and filtered off with _suction while hot. 5 1 of acetic
acid are added to the residue, and the mxture is heated at 90C for 2 hours
wWith stirring. The mxture is allowed to cool to roomtenperature, and the
residue is filtered off wth suction and washed with acetone. The residue
35i s agai n heairdubitcos 90C wi t [[G&lium ofialetze i Titardi d, Health)ed t o r oom t enper a-
ture, filtered off wth suct|iToimpan@Viowdshed wi th acetone. The residuelis WO
2009/ 006959PCT/ EP2008/ 003473 - 60 - dried in vacuo: :
3- (6-0x0-1, 6- dirhyrdglgRy T 1 dazi rvlﬁﬁ,yh) p@;@gonl trilTe a;qe\p.eﬁ(gg;é;%gﬁ%g S 198.
S5Some pyri dazipgpmistsgan be p accordance with A od- man et
al ., Tetrahedrngh nlslP99) . (kH86- 35( endn exanpl e thereof is the
alternattve syﬁ@ﬁ@wﬁ%@y&mﬂﬁyﬂmmi | e:
N X 2 | Endattlefd Ay N ol (ABBGY ™~ T~ YM-898 {Yariaouchy ) 22
rece tor ZD-4054 (AstraZeneca)
antagonists
10 Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-15650 (Ligand)
Immuno- Interferon Dexosome therapy O
(_, modulators Oncophage (Antigenics) (Anosys) ’
GMK (Progenics) Pentrix (Australian Cancer
156 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}
20 Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
Immuno)
p21-RAS vaccine
(GemVax)
Hormonal and Oestrogens Prednisone
25 antihormonal Conjugated oestrogens Methyiprednisolone ----)
C agents Ethynyloestradiol Prednisclone (.
: chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
30 Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
35 Tamoxifen (EntreMed)
Toremofin Arzoxifen (EI Lilly)
Dexamethasone '




t ol uene 20 2.70 kg (18.0 nol) of sodiumiodide are added in portions
at roomtem perature to a mxture of 5.0 1 of water and 11.3 | of 57%
aqueous hydro-iodic acid (75.2 nol). 2.00 kg (13.4 nol) of

3,6-dichloro i j ne are subsequently added in portion ution
hel d at 20C.Q¥hé&$égﬁﬁfon 25m xture is stirred at 20C foic&gmhgﬁp@gklo | of
tert-butyl nmethyl ether and 4 | of water %< added to the reaction m xture.
The organic phase is separated off and washed with water and aqueous sodi um
sulfite solution. The organlc phase is concentrated, heptane i s added, and
the resul tant :>U||u TS ou friteredoff WLII DULLIUII auu deneu with

hept ane. The reg tre - -

col ourl ess | eaf- ﬁ%?ghg'E'f%/staT%% gﬁqﬁ% 0588 Gg‘%m@ﬁ 9"1}8?[@ 0 |{mol)
of sodi um carbo in 1 |s added to t under
nitrogen, of 240 ng (1.00 rrmjijh‘?.ﬂae b?@ 00695%‘%5 473 - 61 -
3-chl oro- 6-i odopyri dazine in pxafi Ué‘t‘f@ andPREM Gﬁ)e is heaﬂ ed to
80C. 7.0 Sy (01010 mml) of KB @Fmafgys{nlﬁﬂ)nhncnhu nphlxmncm un(11) chloride
are added, andla _solution of 147 mg (1 00 nImH of 3- cvanobenzpne- 5bor oni c
acid i s subseqibyiobipeddrrss dr|dpatinik (NFwartisleact | on Hahalided (PhasnaMasd at 80C
for 18 hours. (ihbibitesscti on ni|kefluromislet@udeadPharnT doniPt BdhéCephalan) wat ¢r i s
added, and the|solid is filtgrmed)off wi th sucti on GEE-AKIBeghalohh wat ¢r .

The residue is|dried in vacugZi®B3BulaZenpya)i daziMLR51§ (Milenmani tril ¢ as
colourless cryptals; ESI 216.|EtotidibgOspegeieon of KO Z (NSLGtigyol ) of
3- (6- chl dfpyr | dazi n-3-yl ) bengefincej | e in 0.5 nl  dherosbiilel @ci d i s heat ed

W

to 80C and sti Xt ur e
is cooled to r
off _ with sucti
3-((6-oxo0-1, 6-d
20The foll owi n

15 ZD6474 (AstraZeneca) MDX-~447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
20 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-
25 Aventis) A)
Q : 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) -
30 GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
GlycoGenesys) inhibitor, Active Bictech)
G17DT immunogen Seocalcitol (vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral {(oxygenator, 131-I-TM-601 (DNA
Allos Therapeutics) antagonist,
35 P1-88 (heparanase TransMolecular)
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inhibitor, Progen)

Tesmilifen (histamine

Eflornithin (ODC inhibitor,
ILEX Oncology)
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Some pyridazinones are prepared by the follow ng process.
30t hereof is the synthesis of 6-(1-nethyl-1H pyrazol-4-yl)-2H pyridazin-3-
one: WD 2009/ 006959PCT/ EP2008/ 003473 - 62 - 10 705 g (3.39 nol) of
1- met hyl - 11+ile pyowad@se 4 boroni c acid pinacol ester andpdr4foigomiss
tripotassi um phosphate trihydrate are added to a solution of 815 g (3.39
mol ) of 3-chloro-6-iodopyridazine in 3. |'of 1, 2-di met hoxy- 15et hane. The

An exanpl e

resul tant suspension is heated to 80C under nitrogen and with stirring, and
59.5 g (85 mmul) of bis(triphenyl phosphine)palladiumll) chloride ar

added, The reacti on m xture |iastagonist,edat 80C f orMBoHmwnicacithe m xtune is
allowed to cogl to room tenpdiedeiercesand 91 of wabsteocalast iatitbédr, 20The

resul tant predipitate is fil|tHisteshired fhisthinmesk2t i oremaveslodil Wit h wat e and
dried in vacug: 3-chl oro-6- (|Fecmitbryagobitt PMERIAD| - AnyiSkam (B3 tiendantbr own
crystals; ESI |195. A suspensiTospofirirod®PDH 2. 90 mutijaipf _

3-chl oroz 6- (1qnet hyl- 1H pyr azgdibitbrYkiva ﬂéﬁb{)rl da2| dirﬂ FPTnkibioe, of 1.861
of form®t acid and 2.61 | of ek ,ﬁ,dé%n hed abiarpt i rring anjl
stirred at this tenperature [f.qf, q%,%k @gA)re H&ha @bg{j%n{@o led to
roomtenperatdyre, a little acig T Ea1r %‘ gg}j eso 1 d ifs
filtered off Wwth suction. T é (m 7u<|ng
40% aqueous s¢di um hydr oxi de S%e co t4b[39 qﬁ% er C for
16 .h. The resultant precipit th % of f V\5 eS| vvith
wat er dri e}d I n vacuo: G-C Eﬁaﬁl 13-o0ne
as colourless|crystals; ES! 55 @_Eggg gg%

E)referabl y prepared by this %f { PDE— In%q)(])t%400 EEEINIA 0347~B 63

C

Cell Pathways)
AG-2037 (GART inhibitor,
Pfizer)

Trlacetylurldlne (ur:dlne
prodrug, Wellstat)
SN-4071 (sarcoma agent,

O

15 WX-UK1 (plasminogen Signature BioScience)
activator inhibitor, Wilex)  TransMID-107™
PBI-1402 (PMN stimulant, (immunotoxin, KS
ProMetic LifeSciences) Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
inhibitor, Millennium) promoter, Procyon)
SRL-172 (T-cell stimulant, Doranidazole (apoptosis
20 SR Pharma) promoter, Pola)
TLK-286 (glutathione-S CHS-828 (cytotoxic agent,
transferase inhibitor, Telik) Leo)
PT-100 (growth factor Trans-retinic acid
agonist, Point {differentiator, NIH)
Therapeutics) MXE (apoptosis promoter,
25 Midostaurin (PKC inhibitor, MAXIA) 4
. Novartis) Apomine (apoptosis ()
(_. Bryostatin-1 (PKC promoter, ILEX Oncology) i
stimulant, GPC Biotech) Urocidin (apoptosis
CDA-| (apoptosis promoter, Bioniche)
promoter, Everlife) Ro0-31-7453 (apoptosis
30 SDX-101 (apoptosis promoter, La Roche)

promoter, Salmedix)
Ceflatonin (apoptosis

promoter, ChemGenex)

Brostallicin (apoptosis
promoter, Pharmacia)
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Preparation of 6-(5-nethyloxazol-2-y1)-2H pyridazi n-3-one: 2010.6 g
(69:-2 mmol) “of 1-hydroxybenzotriazol e Aydraté& and 17.3 g of N(3-

di met hyl am nopropyl) - N -et hyl carbodi i mi de hydrochl oride are added to a

sol ution of XPoQu0d0oSH 2 nmol ) of 6-oxo-1, 6-di hydr opyri dazkmez03s/08454830xYyl i C
acid nonohydrate and 3.85 g (69.2 mmol) _%f4 propargylanm ne in 200 m of
25DMF, and the resultant solution is stirred at roomtenperature for 18
hours. The reaction mxture is partitioned between water and

di chl oronet hane. The organic phase is washed with saturated sodi um

hydr ogen- car borratembimedttreatmedt ofettlisdyps cabtie achievetl atith the diccofagiocbised:

N- prop-2- ynyl-6-0x0-1, 6-dj.hydropyridazi ne-3-carboxam.de as col ourl ess
Crystal o SOLSIEPRE. SQpSCHiY S SR oS Shg ol (1 KR IHE PP BE AP ded ¢ o
a solution of 3In&felitrie®: BoMPMatiodfproducts of this tyge employ the compounds

N- prop- 2-ynyl-6- oxo71, 6- di hydr opyri dazi ne- 3- car boxam de 35in 41 nil of
acetonitrile, A&8OFdng igthedreentienstirred at roomtenperature for 3 days. A
further 2 mg (2.05 mmol) of gold(lll) chloride are added, and the WO
2009/ 006959PCT/ EP2008/ 003473 - 64 - mxture is stirred at roomtenperature
for 7 days. ThAS®AESi on nmixture is evaporated and chronmat ographed on a
silica gel colum wth dichloronethane/ nmet hanol. as el uent:

6- (5- et hyl oxazgle- iR ¥t ARFK PacRfinBath i SamFls FEwskalernFSl 178

(F;r [egaE gt Irq%tnhsflihg asgays drsicazed bSlow gmheaglfpufdiphavelbipas@inbibgtory Ac20H 0
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
Q‘ al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
) Sheu et al., Anficancer 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 Vifro 18:538- 549).

15

Measurement of Met kinase activity

20
According to the manufacturer's data (Met, active, upstate, catalogue No.

14-526), Met kinase is expressed for the purposes of protein preduction in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

25 . .
C 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 labelied ATP ((2P-ATP, ¥P-ATP). In the

case of the presence of an inhibitory compound, a reduced radioactive

30

35 signal, or none at all, can be detected. Furthermore, homogeneous time-

resolved fluorescence resonance energy transfer (MTR-FRET) and



Ac20N-N 120C 20 Preparation of tert-butyl
4- (6- oxo0-1, 6-di hydropyri dazi n- 3-yppi perazi ne-1- carboxylate: 25 C. 1.:CIN, NH

HN HO1 5T- 1 g (4.62 mol) of
6- pi per azi n%é’yz/@%%—s‘fo%/ri dazi n- 3-one hydrochl oride (Ear. 3 *hed “¢Ham 1992,
27, 545-549) is suspended in 10 nil of “PAF, and 301.34 nl (9.69 mml) of

triethylamne and 1.09 m (5.08 nmol) of di-tert- butyl dicarbonate are
added. The m xture is stirred at RT for 15 h, and the solvent is renoved.

Et hyl acetate agdesd | Y L€ 2894V Befiemai ns
undi ssol ved. 'Ifﬁ@g?éé%eg&%%:b?”? i te(rFt([a:g t%%ﬂwﬁﬁgﬁc?égﬁmand%%xas ﬁed wth

wat er and et hyddsd&ditsaetaladdofdbipeelacuiay ferening. €0820191-g14HPLC. Rt = 2. 27
mn (method B); HPLC Ms: 281 (MrH) . WD 2009/ 006959PCT/ EP2008/ 003413 -65 -
Prepar at i on ofOthe( BonwadipactiveX l4Soransan methads/uge speqificrphtspha-28tione 20 g

(125 mmol ) of R RaOho8pRb-REY O HHRAhBEHEESEA) BAY irds (RE oAt ©
ylated substrate. This binding can be detected by chemiluminescence
using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.). '

0
1 Flashplate method {Met kinase)

The test plates used are 96-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction de- O
scribed below are pipetted into the assay plate.'The Met kinase and the

13 substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labeiled ®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

20 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).

25 The fuil value used is the inhibitor-free kinase reaction. This should be ap- ()
L 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.
30

Kinase reaction conditions per well:

30 pi of assay buffer

10 ul of substance to be tested in assay buifer with 10% of DMSO
35 10 piof ATP (final concentration 1 pM cold, 0.35 pCi of **P-ATP)

50 pl of Met kinase/substrate mixture in assay buffer;

e e A




10are suspended in 400 m of nethanol, and 10.7 m (147 mol ) of thionyl
chloride are slowy added with ice cooling. The suspension is stirred at
70C for 15 h, during which everything dissolves. The reaction m xture isO
concent r at ed W@zm006h59100 m, during which a white preci pPCTEAPHIS/QB#S. Thi s
15 precipitate is filtered off with suctisgn and washed w th nethanol and
dried in vacuo. Yield 19.2 g; HPLC. Rt = 1.27 mn (nmethod B); HPLC Ms: 155
(MHH) . 19.27 g (125 nmol) of nethyl

6- oxo0- 1, 6-di hydr opyri dazi ne- 3-car boxyl ate 25are di ssolved in 300 m of
anmoni acal met hanol , and14 hg ofierzvine/wed, 8@ ngCé@AELTYWeIh t enperature for 16
h. The solvent is renoved, and the residue is reacted further wthout
further work-up; yield 16.5 g. 15 g (108 mmol ) of

6- 0x0- 1, 6- di hydr opgoidiansmsed- car boxam de are sus-35pended in 200 m of

di chl or onet hane. The sus)f)ﬁnf?i on is cooled to 0C, and 45 ml of pyridine and
16 m (1552 nol ) of P‘Ff’? Wacetic anhydride are WO

2009/ 006959PCT/ EP280%41Q03BFBS- 66 - subsequently added dropw se. The
mxture is stirred gimmbghediudanforigd00 mM of water are added to the
suspensi on, which ig nempdRihioAbeshadatd 3 x 300 nl of DCM The conbi ned

organi ¢ phases are gphgdrisplgBResqf) tbagl fate and evaporated to dryness.
precipitate fornms i 'T'rﬁﬂedifhii t éﬁiD Is precipitate is filtered off with
{I .

_ ﬁ.&ﬂ :
suction, washed w jf Y kG : aqueous phase is
saturatedgw th sodFuraNz’rt?F%Cr)lﬁgeeandﬁ )?F?Igé?e SMXIEEFS x 300 m of ethyl
acetate. The organic phase is dried and evaporated. Al 3 fractions are

conbi ned and reacted.further w thout fur- 10ther purification; yield: 14.3
g, GC-MB: 121 (NO). © St 00
C‘ 60 mM Titriplex Il (EDTA)
15 - Bp.ATP: Perkin-Elmer:;

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

20
In-vivo tests (Fig. 1/1)
Experimental procedure; Female Balb/C mice (breeder: Charles River
o5 Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
g_ conditions for 7 days. Each mouse was subsequently injected subcutane-

ously in the pelvic area with 4 million TPR-Met/NIH3T3 celis 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
30 of 110 !t (range: 55 — 165). 100 ul 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 ul/animal) were administered daily to the treatment groups, in
35 each case by gasiric tube. After 9 days, the controls had an average vol-

ume of 1530 ul and the experiment was terminated.




HO- N 15 1 g (8.26 mol) of 6-o0xo0-1, 6-di hydropyri dazi ne-3-carbonitrile
and 2.87 g (41.3 mml) of hydroxyl ammoni um chl ori de are suspended in 200 m
of ethanol, and 5 (41.3 mol ) of triethylam ne are adde The reaction
mxture is s‘EVPrZP‘e"éP“%ﬁ59r oomtenperature for 5 days. The sP&TO"é’ﬁ‘EOS'iO%M? noved,
20and the residue is stirred wth water-5%+ltered and dried; yield: 754 ny,
red- brown solid; LG Ms: 155 (W), 2.8 m of glacial acetic acid, 2.3
m of acetic anhydride and 200 pl of pyridine are added to 375 ng (2.43
mol ) of N hydroxy-6-o0x0-1, 6-di hydro- 30pyri dazi ne- 3-car boxam di ne, and the
m xture is stirred at 90C for 15 h. During cooling of the reaction m xture,
a precipitate M@EQEr,ean”HtQiﬁtHétuﬁidd‘rQbﬁﬂﬁeﬂﬂﬁeﬂbhgﬁth%upélﬁd)ﬂrea\das(@dveﬁét h wat er
and dried in vacuo; vyield: S{ eIIow olid; HPLC Rt%émmn
LC-MS: 179 ( MHEPaSURGE URitD? (56350 %P%‘?ﬁ) Aippg volugie WagcalRyipied)

The preparati offo@fthe formula L x B x B/2,

243- (5- mgt hyl pyri m di n- 2- Abenzy11- 6-(3,4,5-trifl uor osphenyl) - 2H pyri dazi n- 3
-one ("Al") is carried out analogously to the follow ing schene 1.1 6.52 ¢

(20 mol ) of c t (20 mol)
of 6-(314,5-tr1 HE'CBRARE tg?-fﬁyr?%q ﬁeﬁ%ggehzéggﬁod @rﬂ%gi)gﬁﬁ&?go mol ) of
3- ( 3- br ononret hylbpbke fiydd (Shiffet hy1- 1, 2, 4- oxadi azol e (pre- pared by the nethod
of W W K. R Mederski et al, Tet r ahedr on 55, 1999, 12757-12770) in 40 m
of 1-nmet hyl pyrrolidinone (NW), and the resultant suspension is stirred at
room t enfir at UTiee tompdBntioUK 58" ANl 'e2 2! Aavs detyrifeahbenttemolidactokt ure, and
the resultant precipitate is filtered off, washed 30with water and dri ed.
The crude product is recrystallised from 2-propanol:

6-(3,4,5-trif IM@é\@mmévom%ﬁtérﬁP@f%imééaﬂe #iic@XRAinaE Oln-tBe YSHMY bt-- 2prOda

zi r(?, one as pal e-yellow sh crys
amples, "conventional work -up" means: water is added if necessary, the

15 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

20 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)"
25 APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry) ()
C (M+H), |
Mass spectrometry (MS): El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"
30 ESI (electrospray ionisation) (M+H)"

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
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351.2 2 m 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-trifl.uorophenyl)-2-[3-(5-
WO 2009/ 006959PCT/ EP2008/ 003473 - 68 -

met hyl - 1, 2, 4w@xadsee®o- 3- ybenzy- 2H pyri dazi n- 3-one i n 60ptiveehogmeisranol |

and the m xture is hydrogenated at room genmperature and at nospheric
pressure for 44 hours. The reaction mxture is filtered, and the filtrate
is evaporated. The crystalline residue is boiled in tert-butyl nethyl

ether. The m xture is allowed to cool, and the solid is filtered off with
suction and wabIRLC/MS Analgsesbutyl nmethyl ether. The residue is dried in
vacuo: and allowed t.o cool. . . .

346- 0x0- 3- ( 3, 495 ¢3Tipd Wg%ﬁ§®§9'9ﬁoﬂﬁqlﬁﬁ9 itha 91 aesRnd Fadicahi ¥ ni um
acetate as col pgtd e9purwiirRlcSiontHe/BEP% of trifluoroacetic acid, at a flow rate of
3{6-0x0-3-(3,5-di fl uorophenyl)-6H pyridazin-I-yl net hyl ] benzam di ni um
acetate, .col ouiZemdmin andgefection #Pai8d anal ogously; ESI 341. 15'1.3 1,31
m (11.0"mmol) of 3-ethoxynethacrolein and 2.04 m (11.0-mmmol) of a 30%
sodi um et hoxi de sol utjion in nethanol are added to a suspension of 4.18 ¢
(10.0 mmol ) of HBk& analvaes fMethod A) | uor opheny1) -

6H pyridazin-I -yl met hyl | benzam di nium acetate in 40 m of nethanol, and the
m xture is heated at 50C for 18 hours. The m xture is allowed to cool, 20
and t he resul t @atunpr:déhrpimaditteRPE8& i100%Y eh of f wi t h suction, washed with

met hanol ;gnd dgi [ . 243- (5-net hyl pyri m di n-2-yl)benzyl]-6-(3, 4, 5-
trifl uorgghenyIil)o‘-‘?vgrl—all-t%yér/ﬁ’ycra@'i1 n-3-one ("Al") as colourless crystals; ESI 409;
1H NVR ( DMSO- c36lvenbA] HpD i+ &1% Sriflsorod¢dtic d&cid5 (s, 2H), 7.16 (d, J = 259.5

Hz, 1H), 7.52 2H ., 7..90 , .13 (d, ,.J =.9.5 Hz, 1H), 8.30 (dt,
00 300 o2 $0LeRll: adstoniS i i ibrbSeeg agd 31y 1h (s ar) |

Angl ogous reactifiless kive benzam di nium acetate with 4-trinmethylsilyl-3-
30butyn-1-one with potassi um carbonate/acetonitrile at 120C in the mcro-
wave gi ves thelfol | dAiNA§9dorpbafids

6- (3, 5-di fl uorg Jar4a-ddb- met hyl pyri m di n- 2- yObenzyl ] - 2H pyri -

35dazi n- 3- one f@;@ﬁ%’%g&l ari%%dji;

2-[3-(4-nethyl pyrimdin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H pyri -
dazi n- 3- one (@3 : ESI,I 40 09/ 006959PCT/ EP2008/ 003473 - 69 -
Heating of th e at 175C wi th nmal ondi al dehyde

bi sdi net hyl acetal in an anal ogous manner gives the conpound

20 Column: Chromaolith RP18e 100*3 mm
Flow rate: 4 ml/min
Solvent A: H,0 + 0.05% of HCOOH
Solvent B: acetonitrile + 10% of solvent A

25 Gradient 8 min

Qf.‘ 0-1 min: 99:1 -> 99:1

1-7 min; 99:1 — 1:89
7-8 min: 1:99 -> 1:99

30
HPLC analysis (Method C)
Flow rate: 2 mi/min
35 99:01 - 0:100 water + 0.1% (vol.) of TFA : acetonitrile + 0.1% (vol.) of TFA

0.0 to 0.2 min: 99:01
0.2 to 3.8 min: 99:01—> 0:100



-(3-pyrimdin-2-yl benzyl)-6-(3, 4, 5- trlfluorophenyl) 2H pyri dazi n- 3- one
MA4"), ESI 395. Exanple 2 10 The preparation of

- (313- (3, 50 F40¥BBBheny 1) - 6- oxo- 6H- pyri dazin-1-yl - PCTEP2008/003473
t hyl ] phenyl } nor phol i n-3-one ("A5") is58arried out anal ogously to the fol -
(

g-h

..- lowing schene 2.1 2.83 g (22.5 mmol ) of 3-am nobenzyl al cohol and 5. 96
g (22.5 mml ) of triphenyl phosphine are added to a suspensi on, kept under

ni trogen, 5. Q. ) of

6-(3,5-difl uo%o%ﬁe%;g Tlnzﬁr-@?i dazin-3-one in 80 mM of THF, and the m xture
i's gtc i rreg 2t %@mﬂht eﬁmﬁ@wP@rfb?ﬁ%r&% IRPmaée’leoo ﬁhelogéahwgwﬁlmeﬁef[)fzgl) ed
to an m 0 i i sopropyl azo- dicarboxylate are
added dr opwi sé&. ™Mith ar"@?rﬂgrpgr?? bf'ﬁ't ure is stirred at WO

2009/ 006959PCT/ EP2008/ 003473 - 70 - roomtenperature for 18 hours. The
reactionsmxture is evaporated, and the residue is heated in 50 m of

i sopr opanol ametentiavine (s it gunutes frain]. resul tant precipitate is
filtered off with suction, washed with isopropanol 5and tert-butyl methyl
ether and dried in vacuo: 2-(3-am nobenzyl)-6-(3, 5-

di f | uor opheny Exahtples raf dhe ipmeBaratienasf the lpyvadiebwnerstatticscorBbuddgd. 2. 2 -235
ng (1.5 mmol) of (2-chloroethoxy)acetyl chloride are added to a suspension
313 nmg (1.00 mmol) of 2-(3-am nobenzyl)-6- (3 5-di fluoro- 10

phenyl') - UH- pyrindagirdazingnes afe @erféralwfper , prafesddadrom Wi e is heated at
the boil for 18 hours. The m xture IISQ | owed to cool, and the resultant

precipitate i £9a18% - Merokar. GynHesinci9%h P- wddhed with tert - butyl nethyl
ether and dri g duny 5¥Pereof is the synthesis of 3-(6- ox0- 1 6d|hydropyrldazm—3— )
2- ¢2- chl or oet hoxy) - 3-(3,5-difluorophenyl) - 6- oxo- -
15byr| dazi n- 1Y9bmqw£rllephenyl | acet am de as col ourl ess cryst als; ESI 434.
.3 509 rgm()l 56 nmol) of caesium carbonate are added to a sol ution of 339
rrg (0. 78l I) of 2-(2-chloroethoxy)-N{313-(3, 5-difluorophenyl)-6-
0X0- 61- 1- pyridazin-1- ybrret hyl i phenyl | acetam de in 2 mMl of ac
t he mxturelsvatlrred at ro terrperatq\ﬁ,_qefor 18 h .
mxture is filteéredXant the TI/PHatg |§\”_T?vapor.ar_ed T
of¥

i etrher,ofiTtered with suctio

D_rl |l e, and

e 1s taken

up in tert-butyl d washed with

tert-butyl nethyl ;
4-{3-[3-{-3, 5-di fl uorophenyl) 6- 0x0- 6H pyri dazi n- 1-yl net hyl ] -

phenyl | nor phol : ] & 'E‘ﬁ rAnal ogous
reaction of t ﬁg?a(ﬁgl ine er .dya?‘?%ﬁgé'guﬂﬁcim@?‘éﬁ%réf)%‘r“g‘%f/ ﬁ%’r of ormate gi ves
the foll ow ngtloosrpdiua(mlutlon of 1278 g (8.80 mol) of 3-acetylbenzonitrile in 1.5 |

T O R SRR BB BB b T el 1. & e

mrxture is allowed to cool to 30°C, and 7 | of water and 899 ml (18.5
25 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 5 | of water and 2 | of acetone. The residue is heated to the boil in
30 5 | 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
(s again heated to 90°C with 5 | of acetic acid, cooled to room tempera-

35
ture, filtered off with suction and washed with acetone. The residue is




-71 -

343-[6-0x0-3-(3,4,5-trifluorophenyl)-6H pyri dazi n- 1-yl met hyl i phenyl | 1, 3- oxa
Zi nan- 2- one &"A?" , ESI 416. Exanple 3 The preparation of

1- (343- (3, 5-WPRPBAPHSAeny 1) - 6- oxo- 6H pyri dazi n- 1- yl met hyTGiHMPAIE et hyl -
6H pyri dazin-6-one ("A8") is carried outé@nal ogously to the foll ow ng <
schenme DVF 3.1 5.03 g (21.1 mmol ) of 3-iodobenzyl al cohol and 5.55 g (20.9
nmol ) of triphenyl phosphine are added to a suspensi on, kept under ni t rogen,

of 2.929 (14.0 1) of 6(315-dif I henl one in 100 m
of THE- and i U a0 R et VR e e AT BT 23888 s The
suspension is gostbREdHD 1@€, and 4.33 n (20 9 mol) of dilsopropyl

azodi car boxyl ate are added dropwi se. The reaction mxture is stirred at
room WD 2009/ 006959PCT/ EP2008/ 003473 - 72 - tenperature for 1.5 hours. The
reaction mx{ Usgnb o RUBRRbASEan BEGrddtied FShlifadiR AL Gosf M of

i sopropagol and all'éwed to cool e resultant precipitate is filtered off
Wi th suction, WaBletal w etnaliestipn 5§dﬁ19)$9)aﬂlﬁp@pé5@?ﬂ dumexanple thatgosi ed in

vacuo: 6-(3, 5- b 3~ one as
col ourl ess cr yglf% “B;H{%%?%Xéé’?esé.(g i@%pﬁg’ (@ﬁ%%%ﬂﬁﬁa%y%? 9@%%%er (1) iodide,
76 ng (0.55 mmotrije:of potas- sium carbonate and 11 ng (0.08 mol ) of
8- hydr oxyqui noline are added to 10a solution of 212 ng (0.50 mmol) of
6- (3, 5-di fl uorophenyl)-2-(3-iodo- benzyl)-2H pyridazin-3-one and 55.1 ng
(0.5 mol) of 6-nethyl pyridazi n3(2H)-one incg@cﬁ(ow, and the m fure is
X
a

heated at 120C for 24Crours. The reaction m is allowed toFtaol”, and

10% aqueous anmorffajsol u- 15 tion a fy ate ar enadded. ‘Thay
resul tant preci f&akitil ered oflf W th suction, Washed wilth Mat er and

dryed. The res”due is boiled in etlhylNacet at BA(PPR)Llr ed of A t h sucti on
antd=washed with ethyl acetate. The residue i aiﬁqy@'HOI n vacuo:

1-{343- (3, 5-di fluorophenyl) - 6-oxo-6H pyri dazi h

20met hyl'i'sphenyll 3- et hyl - 6H pyri dazi n- 6 one %N%g%e) as browni sh crystals;
ESI 407. Exanple 4 25The preparati
6- (3, 5-di fl uorophggyl) - 243-
("A9") is carried_out ,anal
2009/ 006959PCT/ EP2008/ 003473

t\%/_(rl di n- 2-yQbenzyll- 2H pyri dazi n- 3-one
he foll ow ng scheme 30 WO

20
2.70kg (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 {o the solution held at 20°C. The reaction

25 mixture is stirred at 20°C for 18 hours. 10 | of tert-buty| 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 phaée is concentrated, heptane is added, and the resultant solid is

30 filtered off with suction and washed with heptane. The residue is dried in
vacuo; 3-chloro-6-iodopyridazine as colourless leaf-shaped crystals; ESI
241,

35 A solution of 212 mg (2.0 mmol} of sodium carbonate in 1 mi of water is

added to a solution, kept under nitrogen, of 240 mg (1.00 mmol) of




10PPh3/DIAD 4.1 92 ng (0.08 nmol ) of tetrakis(triphenyl phosphine)pall adi um
are added to a suspension, kept under nitrogen, of 849 ng (4.0 mol) of tri
15- potassi um phosphate, 344 ng (2.0 mmol ) of 2-bronop-5-neth ri dine and
304 nmy (2.0 WRBPYBSB- hydr oxynet hyl benzenebor onic acidFf Fﬁmfé’o%‘ﬁ&'ﬁ di oxane
and 1 ml of water, and the m xture is hexted at the boil with stirring for
18 hours. The reaction m xture is cooled to roomtenperature and
partitioned between water and ethyl acetate. The organic phase is dried

20over sodi um at e .and evapora the residue i s chrona raphed on
2ol ca gel  CREDIRRE R RORH LAPOP . NP HEDReitil ek T i e e

met hyl pyri di n-g9°, Mﬁ'fgydo'Mﬂhm|ofdﬁs(tﬂb'h'eﬂy\lbﬁbsmﬂﬁa)pﬁﬁd|L2'ﬁ@l cRlfid2 134
(0.66 mMmol) of di I:fdog (gn azodl carboxyl ate are ded to a soI ution of 88

nmg (0. 44 mml )argfa t3MtiePraf dAh 29 ¢ 99!’?@1‘19' PE%ICM%RHGHZ%% mg (0.66
mol ) of 6- (3, psEhic 4ty %mﬁ%@ygﬁﬁ%ﬂbgﬁﬁbﬂﬁéeoﬂ?e At thifflre(i§- 66 ol ) of
tri phenygphosphine in 3. The reaction 30 mxture is stirred at
room t enper at ustisredoat 808CHou 8 hoTise Thie xeagtioni msixtua jsoraniestto rgamh tehe r esi due

| s chromat ogr 3phed, oM, AePld ddibcd5ha H0 40T Wirkbreli RN QRIAANR Mot hanol  as
6- ( 3, 5-di f | uorwadretdith BE8H5T he tduyd yryisiditien-i2 v €ine 132(p- @b pydazitedi n- 3- one
("A9") as coloyrless stal s, ESI ) fol |l owi ng conpounds are

obt ai ned anal &51?&&?9”'30%3568%%68%@8@&%% %%gl 003473 -74 -

6- (3, 5-di®l uor ophenyl) - 243- ( 5- met hoxypyri di n- 2- yCbenzyl | - 2H pyri dazi n- 3- one

10 Exanple 5 The preparation of
213- ( 5- ani nopyf FHFW@J% i (P-395m ek of BB udlaspmeidari-3-yipenzonitrile

2H pyri dazi n- 3nQne ki dﬁbl:et)c &84 iOheated to 80°C and stirred at this temperature for )
6- (/3, 5-di fl uo(rﬂfghenyl - 2- (315- (4-net hyl pi perazi n-1- Apyridin-2-yl] benzylgd 2H

_p¥xi dazi n- 3 houral 2hg r¢a;:t|@an‘mlk‘@@9 isuroodgrhtcogenstenpesatiiiee wadgn iswi ng schene

20 25 3015 added, and the solid is filtered off with suction. The residue is washed with
water and dried in vacuo; 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile as
colourless crystals. '

20 The following pyridazinones are preferably prepared by this process:
N d °
PN N0 N Sy NH
> . -NH
] = \N’NH S ™= N

Some pyridazinones are prepared by the following process. An example
30 thereof is the synthesis of 6-(1-methyl-1H-pyrazol-4-yi)}-2H-pyridazin-3-
one;

35



5.1 A suspension, kept under nitrogen, of 3.69 g (18.2 muol) of 2-brono- 25
-~ B-rittropyridine, 840 ng (0.73 mol) of tetrakis(triphenyl phosphi ne)pall a-
diumand 3.55 g (33A nmol) of sodium carbonate in 133 ml of toluene is
heated to thevdsioboosssssol ution of 5.07 g (32.7 mmol) of Bef/mymomwgavet hyl ) -
benzeneboronic acid in 133 m of tol uene llzs then added dropw se, and the 30
reaction mxture is heated at the boil for 18 hours. Water is added to the
reaction m xture. The organic phase is separated off, and the aqueous is
extracted a nunber of tinmes with toluene. The conbi ned organi c phases are
dried over sodium sulfate and evaporated. The residue is 35chr ormé[ogr aphed

on a silica gel colum wth dichlo tharp:g(ptm,t)i@nol WO

2009/ 006959PCT/ E 903473 - 765 =(5-nit ropyrl di n- 2=yl Ylgheqyl i met hanol
as yel l ow crysta S| 23+-N57F 4. QA6 g T opNopyI

azodi car boxyl atle aNe added drigpt wise to a doP9tion of 3 g (14.7 mol)
of [3-(5nitropyridin-2-yl)phenyl]- 5 nethangie 4.58 ¢ (22.0 nmol ) of

6- (3, 5- d|5fl uor ophenyl) - 2H pyri dazi n-3-one and 5.77 g (22.0 mol ) of

tri phenyl phosphine in 120 ml of TI-1F, and the reaction mxture is stirred
at roomtenperature for 18 hours. sultant precipitate is filtered off
W th suction, waghegh th TI-IF and dried in vacuo:

106- ( 3, 5-di f1 uor ophen rophenyl) - 243 Y (ﬂﬂ/ri di n- 2- Abenzyl ] - 2H pyri dazi n- 3- one
as yel |l owi sh crysé‘acg ESl aM_f5. 3 220 pl of 2 N hydrochloric acid are
added to 4 ? suspenston of 420 15(1. 00 mmol ) of

6- (3, 5-di fluorophenyl)-213-(5-nitropyri di n 2-yQbenzyl ] -2H pyri dazi n- 3-one

in 4 nm of eth room
tenperature. 8@9%32 ; Ebﬁrﬂ)mrﬁE F‘r”I(-), thogo@gg‘ ‘?iﬂq %(PEF%% %g%ctl on

m {‘Eur e i s stifHAddkgaaf tﬂﬁmafsmun‘&plhmaphamwdramare‘ addetirto shenlutgon dthe reacti on
m xture is fil f||tr els rtiti en wat er and
et hyl acetate. é%gqug @ gﬁa@éorp Wg\gﬂ aéﬁ‘cec‘gg’ngg?@?fﬁﬁxéé‘odi um

hyldr Ogem‘fta(r]I bongﬂhenso‘rm gmltaat)@llsp@hmn g@ha@tedsolaofmmdenﬁtrsg@h gmichl ori de
sol ution ri ed.,over, so u a vapor.at e . )

2-[ 3- (5-anmi nopYff §HHIng. 9@%5%2:‘\/ r‘ltOf i$ rm&’@@&‘?'”?naﬂ?ﬁ”i‘@é@i n- 3- one

25("Al 1") as kHionm gl AQ, Tﬁglre§&ion Rixfraes biired aS8®I fof 3Gk, gtheoUt
anal ogously to Example 9.3, giving

6- (3, 5-difl uor@ﬁﬁ@rﬁya)ﬂl@w?@icsc@d t%@cw teperdzienand 91 vhywriafiaie adged-benzyl | 3
02H pyri dazi n- %ﬁ?&?b{) igféa@ﬂt@re% ofT WW -éggtljdr?n{ gf%%ﬁg& W vMter and

6- (3, 5- d2®|uorop eny erazin-
35yCOhenzyl | - 2Hingd indéazin:- 3~cbhneo{5 (Aamémyl tHapradcdd-\iwyridazmegabeiwn t o t he

fol- crystals; ES| 195,

A suspension of 615 g (2.80 mol) of 3-chloro-6-(1-methyl-1H-pyrazol-4-yl)-
- 23 pyridazine in a mixture of 1.86 | of formic acid and 2.61 | of water is heated
g’»’ 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
30 pH of 7 using 40% aqueous sodium hydroxide solution with ice cooling and
left at 6°C for 186 h. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 8-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one as colourless crystals; ESI 177,

35
The following pyridazinones are preferably prepared by this process:




| om ng scheme WD 2009/ 006959PCT/ EP2008/ 003473 - 77 - 10 6.1 A ..
catal yst solution prepared by reaction of of 56 mg (0.08 mmol) of

bi s(tri phenyl phosphi ne)pal |l adiun(11) chloride and 3.0 ng (0.08 mmol) of

sodi um bor ohydei@modsss 0.4 ml of TI-1F at 55C i s added t ecaesmusgensizon, kept
under nitrogen, of 849 ng (4.0 nml) of 441 potassi um phosphate, 598 ng (2.0
nmml ) of tert-butyl 4-(2-chloropyrimdin-4-yl)piperazi ne-1-carboxyl ate
(prepared in accordance with WD 03104225) and 304 ng (2.0 nmol) of

3- hydr oxymnet hyl benzeneboronic acid in 12 mM of dioxane and 1 m of water.
The reaction mxture is stirred at 97C for 18 hours. The reaction m xture
is cooled and partitioned between water and qghyl acetate. The grganic
phase is dried over sodiu ate and e ted, and theFe ue is

chr omat ogr aphed ©om a sili g8l colu ki hndi chl onetha - NAet hanol as
el uent: tert-butyl “#&2-{/3- hydr oxywet hy] ph&nyppyri ni N- A7y 1N

plpera2|§e 1- carboxylm as yell owi ffFsolid; ESI 371. N8.2 118 ng (0.582
nmol ) of “di i sopropyl azodi carboxyl ate are added to a sol ution of 144 ny
(0.388 nmol) of tert-butyl

442- ( 3- hydr oxymet hyl phenyQpyri m di n- 4-yl pi per azi ne- 1-car boxyl ate, 122 ng
(0.582 mmol ) of 356-(3,5-difluorophenyl)-2H pyr.i dazi n-3-one and 153 ng
(0.582 mmol ) dfrepargiivanyflopitaspthyioxazol-ByiH2Hopyritdgin-Foeer eaction niixture is .
stirred at room WO 2009/ 006959PCT1EP2008/ 003473 - 78 - tenperature for 18
hours. Thg m xture is evaporated, and the residue is chromatographed on a
silica gel colum MA ochloronethane/nethanol as eluent' tast-butyl
4-(243-[3-(3, 5- dlfluor phen - 6-,QX0- 6H—§§P|daz -1-yl -
5nethy||pheny|@9 j @Nh- 4- yppipeér azi nepdgear box
561 .3 1.3 m

xyeliiow sh oil ; ESI

o) | ut'i on of 81ngO

HC[ in di oxane a dded to a
(0(14 nmol ) of tert- butyl Bﬁ'Fa O
4-(243-(3-(3, 5-difluorophenyl) - 6-oxo- 6H pyri dazi n-
101-yl methyl i phenyl } pyrim di n- 4- & azi ne- 1- car boxylate in 1 m of di-
oxane, and the mi xfuble is Iebt I tenperature for 18 hours. The
reaction mxture_Ls paktitd bed'ween water and ethyl acetate. The

aqueous phase is a#rj,@med to pH of 14 using 1 N NaOH and extracted with
ethyl 15 acetate. THe organic phase is dried over sodium sul fate and
evapor at ed:

21 13- oned (* ALBHS SHYSoEHIoo' e e 5P BB e MBroRGaS Yot Al Vel a6
20The fol | ow ngmeairaHm@ptcHyPaithReaBBaliRdeUs/dyochloride are added to a

solution of 10.0 g (69.2 mmol) of 6-oxo-1,8-dihydropyridazine-3-carboxylic

acid monohydrate and 3.85 g (69.2 mmol) of propargylamine in 200 ml of

DMF, and the resultant solution is stirred at room temperature for 18

25
( hours. The reaction mixiure is partitioned between water and dichloro-

TN
S’

methane. The organic phase is washed with saturated sodium hydrogen-

carbonate soiution, dried over sodium suifate and evaporated: N-prop-2-

ynyl-6-oxo-1,8-dihydropyridazine-3-carboxamide as colourless crystals;
30 Esii7s.

622 mg (2.05 mmol) of gold(JI1) chloride are added to a solution of 3.69 g

(20.5 mmoli) of N-prop-2-ynyl-6-oxo-1,6-dihydropyridazine-3-carboxamide
35 in 41 ml of acetonitrile, and the mixture is stirred at room temperature for 3

days. A further 822 mg (2.05 mmol) of gold(ill) chloride are added, and the



6- (3, 5-di fl uorophenyl) - 2- {344- (et hyl pi peri di n- 4-yl am no) pyri m di n- 2-
yl i benzyl}-2H pyri dazin-3-one 25 30 "A59". WO

2009/ 006959PCT/ EP2008/ 003473 - 79 - Exanple 7 The preparation of

6- (3, 5-di f | uSYQOPAYRFIF- 2- (345- (4- net hyl pi per azi n- 1- yl 5mePBYEFIYE 98478 n- 2- yp
enzyl } - 2H pyri dazi n-3-one ("Al14") is carghed out anal ogously to the
foll ow ng schene 7.1 12.0 M (31.5 mmol) of a 20% sol uti on of sodi um

et hoxi de in ethanol 20are added to a suspension, kept under nitrogen, of
4.00 g (10.0 mm of . . .

3[ 6- oxo- 3- (3, S”Hﬁ)fv‘f%@r%brr?é‘rﬂﬁi?g@#@@??ﬁi‘érﬁfﬁf { dpveel 1R/ 156H: AP um

.acetate and 4e§éprﬂafe7d33|% BR@matSdraphed on a silica gel column W|th dichloro-
2- di met hyl am nomet hyl ene- 1, 3- bi s-Tdi net hyl i rmont o) pr o

bi st et raf | uor omﬁthme/mﬂ@w@a afiient: rfer(ﬁvmeﬁudpwob 7))~ ﬁ pﬁ&%ﬁ%@ al., J.
Med. Chem 200 N 80 nil of ethanol, and the moxture is
heat ed ats t he yéT?vérﬁ%%hg%rgséS e82react| on mxture is cool ed, evaporated
in vacuo and di gested with water. The resultant precipitate is filtered off

wi th suction apd wask ter. .The 30resi | r raphed on a
silica gel col Pl CPP 8%&?‘&5\%@?}“&@% %fjﬁgﬁg# yl)pl-snenyr] ﬂ%ﬁ)@az‘%

2-{313- (35-di f Bupeophenyl) - 6- oxo- 6H pyri dazi n- 1-yl nmet hyl k

phenyl | pyri m di ne-5- car bal dehyde as col ourl ess crystals; ESI 405. 7.2
A suspension of 472 ng ( 7.omol) of 2-{343; 7&%5 di f1 uor ophe
356- ox0- @B+ pyr i dazi n- 1- yif methyl ] phenyl }pyr| mdi rie- 5- car bal. de
di chl or onet hane i s ghkyensgubtest VNP tR! 166 pr—otF 1- pi pErazi ne, WD
003473 - 80 - 495 ny MéDB4 gl di um
triacet oxybor ohy g and 67 pl of acetic &tjd, and tHle reaction mxture is
stirred at roo terrperature for 42 hours. Tt eacty m xture is

parki ti oned between dichl oronethane and 1 N 5NaOH. The organi c phase is
separ at e(1j5off, dried over sodium sul fate and

Ac,0H
© YN C —
—_— O
Ac,0 O~y N-N

H
120°C

20

Preparation of tert-butyl 4-{(6-oxo-1,6-dihydropyridazin-3-yl)piperazine-1-
carboxylate:
oY
) 25 (\N \N,-NH %—C}’ S\ —
@‘-‘ HNGI g 0 U—@O

1 g (4.62 mmol) of 6-piperazin-1-yl-2H-pyridazin-3-one hydrochloride (Eur.
J. Med. Chem, 1992, 27, 545-549) is suspended in 10 m] of THF, and

30 1.34 ml (9.69 mmol) of triethylamine and 1.09 ml (5.08 mmol) of di-fert-
buty! 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
white solid remains undissolved. The residue is filtered off with suction and

35 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).




evaporated. The residue is chromatographed on a silica gel colum wth

di chl or onet hane/ net hanol as el uent: 6-(3, 5-difl uorophenyl)-2-{345-(4-
nethylpiperazin 1-yl met hyl ) pyrim di n-2-yl ] benzyl | - 2H pyri dazi n- 3- one
("A14") crystals; ESI 489; 101H NVR (CDCl = 2. 29
(s, 3H), Z@b?bﬂw@q}? 3.54 (s. 2H), 5.50 (s, 2H), 6. 86%%??392 §ihs™

J2 = 2.3 FE 7.04 (d, J = 9.5 Hz, fﬁbj 7.34 (m 2H), 7.47(t, J = 7 8
Hz, 1H), 7.58 (d J =9.5 H, 1H), 7.58 (m 1H), 8.38 (dt, Ji = 7.8 Hz, J2
=1 Hz, 1H), 8.64 (t, J =1 Hz, 1H), 8.74 (s, 2H). 15 The follow ng
conmpound i s obtained anal ogously

6- (3, 5-di fl uor ophenyl) - 213 (5 di met hyl am nonet hyl pyri mdin-2/1)-

benzyl ] - 2H pyrRigaaration-of 8= Samethyl-1:.2xkexadiazai-3 PYROAT RSB par at i on of
3-{143-(5- nethylpyrlnldln 2- yQbenzyl ] - 6- oxo- 1, 6-di hydr opyri dazi n- 3-yl | benzo
nitrile ("Al15") is carried out analogously to the follow ng schene WO
2009/ 006959PCT/ EP20081 - 81 - m (11.0 mml) of

3- ethoxyﬁethacroleh a d gn04 i (11,0 ya 30% sol ution of sodi um
et hoxi de i n net.hano “added to a suspe sfﬁh of 2.41 g (10.0 nmol ) of

met hyl 3- carbanlnldoﬁlbenzoate acetate (pfeparation see Exanple 37) in 40
m of methanol, and the resultant solution is stirred at 50C for 18 hours.
The reaction mxture is 20evaporated in vacuo, and water is added. The

resul tant precchgwéaemn%lf bﬁe ok@ﬁ@df?ﬁzﬁrdﬁﬁyh@aﬁhl&%‘c%%o%éQ@ig Hytifdie Wat er and

dried in, yacuo: rimdin-2-yl)benzoate as col ourl ess

hyl
crystal s10ESE 51!2535“32@3}31921 IB(?@Orml @é'ﬂ& afalp BNd 30. panie/eamedl ithianvhl ori de

dded t dride in 20
M Cof THF,  and RS agda i o2 CoirilThe ek FpaRY T 08 " A
soIthi on of 75M0°fRgof 35219drm1mg yhich everyiling 3H{soivest Tiyd pe;autlon aiili]dUE &obenque
1

in(10 M 30 of _TI to.this spen3| Lrring;

t he mi xt urcépncgngqtleﬁt 8Pt fq)cgﬁ\\fm@%gr“ﬁ}'%h PPI%C'R%H?E‘% Sﬁ”H of 1 N
NﬁOH f\/\?q er grpigrﬁpnétbog ﬂn@iebammm ];euaﬁﬁ@cfhof\maéﬁm wigRgietiRmolrand dried \évhl cfd1 i's
then filtere e or ic S the filtr is se rie
over sodi um sul'8t4P-ar glg \Pag ﬁf% : Rffre! ?EE’?”&Z‘@ @dc@ E‘%M&agﬁéd on a
silica gel colmmwHy35w th dichl or omet hane/ net hanol as el uent :

[ 3-(5-nmethyl pyrim'din-2-y1l)- WD 2009/ 006959PCT1EP20081003473

T PP
20 N
2, " Vil L H N
¢ )

19.27 g (125 mmol) of methyl 6-oxo-1,6-dihydropyridazine-3-carboxylate

25

( 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.
30 a O
3 HzN ‘\N,NH —_— - ,NH
s
0 NZ”
15g (108 mmbl) of 6-0x0-1,8-dihydropyridazine-3-carboxamide are sus-
35 pended in 200 ml of dichloromethane. The suspension is cooled to 0°C,

and 45 mt of pyridine and 18 m| (129 mmol) of trifluoroacetic anhydride are




- 82 - phenyl]nethanol as colourless solid; ESI 201. 8.3 147 p1(0.75 mol)
of diisopropyl diazodicarboxylate are added drop- 5wise to a suspension of
98.6 ngy (0.50 nnnl% of 3-(6-o0xo0-1, 6-di hydro- pyridazin- SHéJ%benzonltrlle
100 g (0. 50 YRHI®POBPSY 3- (5- et hyl pyri mi di n-2- " yOpheny! | RETHEHEY%4Hd 197 ny
(0.75 mml) of triphenyl phosphine in 3 rB6oef THF, and the resultant
solution is stirred at roomtenperature for 18 hours. The reaction m xture
is evaporated in vacuo, and 2-propanol is l1l0added to the residue. The

11 ca gel "col GRS BRSSP FiRa T kb pieT A RT o SR apned on @
3-{113- (5- et hyfbpwlldﬁvahtérémyéddwﬂ?yﬁé ?&Mtdh whibh-i® then extracted with

L0 RR Cmeotedod BTBEBR S afmf S ke Bl A SRS -
Tz,Hle)1 57 gllgmf%talé)nd Jva?:%ra(téd thdryn%sQ k'ésec%te an% nﬁmeﬁu}été 7h§§ Hz1 J2 =
8.30 (dtH) 31— eret(aﬂmﬁatel_ﬁzflfteIE@OfﬁzNIE?Dlwcﬂoa \@asf(e@ Wffmwa?r@nmziﬂeﬂm 8. 46 i
20(bs, 1 : anal ogousl
o benzo- 1. 2, 5- VRS THEL1ae RS P RSl ARl a0 Al BB R S T
25pyri dazi n- 3- traetedESiM3 3, SQEUnI ofaatayl. acetate,rﬂaamgaalﬂp’(@spn@pamhand)n of WO
2009/ 006959PCT/ 0

N - (2 13- [ 3 (3R 0P o LA ) 675 8 Beg AR FUghSR HAY eny -

pyri mi di 105- yljheINplNﬂﬂd:afEinhyieidmm&ITgﬂGGa\ﬂS BN,

213- (5-am nopyri m di n-2-yl ) benzyl]-6-(3,5-difl uorophenyl) - 2H pyri dazi n- 3-
one Al7 and

6- (3(5 di fl)uor ophenyl)- - %45-(4- net hyl pi per gzi n- 1- Apyri m di n- 2-y1] -
be@yll 2H pyri dazi n- 3¥ong ("A18") is rrjpel oyt anal ogously to the

f ol%~ow ng schefre 259 \@«'@bdlmhg% e oJ. tTon prepared by dissolution
of 3.45 gﬁ( 1E0 rmDNd of sodiumin ?5 of net hanol :s a](cjded dropwi se to a
suspensi ept under nitro o) , o)

316 oxor 8- (3. &) Bk ﬁyx@ﬁ.epgwe@f?ﬂéazwgﬁ-ﬁraamﬁq'tw@nawm am

acetate and 244 9n3holf 5ph1ﬁj BERAhRSnium chloride are suspended in 200 ml.o
({2-di met hyl am no- 1- [ di methyl i mmoni onet hyl | vi nyl am no} net h%/(ene) d| met hyl anm

oni um di hexafwtbaaphaaﬁﬁai mh(%ﬂ Bonmpl) of trirthamtie. areipsldedathe RAGEPRt ure i s
slowy warmed ta;GAG %ﬂﬁ'e&%'t FJo?H tQ%PéFé'u?rethSQy@é Hhe doflert® EhiYYEgs. The

reaction,gixture i's cooledt
and the residue is stlrred with water filtered and dried; yield: 754 mg, red-

brown solid; LC-MS: 155 (M+H).

¢ 7 ﬁ A ﬁ/ﬂ

2.8 ml of glacial acetic acid, 2.3 ml of acetic anhydride and 200 pl of pyri-
dine are added to 375 mg (2.43 mmot) of N-hydroxy-6-oxo-1,6-dihydro-

pyridazine-3-carboxamidine, and the mixture is stirred at 90°C for 15 h.

30

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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35ture and partitioned between water and dichl oronet hane. The organi c phase

is dried over sodiumsulfate and evaporatéd. The residue is taken WD
2009/ 006959PCT/ EP2008/ 003473 - 84 - up in nethanol, filtered off with
suction, th ' ]S washed with ether and dried in '

N -(2-(343- ?&62&gﬂ¢$a§or ophenyl) - 6- oxo- 6H- pyri dazi n- 1-yl ir@f/ﬁ%op% Ogﬁfll | pyrim
di n-5-y1)-N, N-di net hyl f or mam di ne (| rAI@'7)' as colour- 5less crystals; ES!
447. 9.2 190 m of dioxane and 17.4 g (39.0 mmol) of

N - (2-{343-(3, 5-di fluoro-phenyl)-6-o0xo-6H pyridazin-1-yl net hyl | phenyl | pyrim
idin-5-y1)-N, ' | -formam dine are added to a solution of 19.1 g (137
nol ) of potag%mgu@rﬁ%oh'}c/arbonate in 380 mM of water. The reaction mxture is
heated at the boil for 3 days and subsequently cooled to roomtenperature.
The resul tant PLGIBLIRR dr3-[al Bl Ripfitidh bR BURL)IPE ¢ 43RRo 1N vt er

2- 13- ( 5- anmi nomheingl)@Hp griddz)rbaang {TABY (Scdriel bltmradpiuesiylip-tRefqipm- dazi n- 3-
150ne (A17") as colourless crystals; ESI 392. 9.3 501 ng (2.55 mmol) of

bi s(2- chl or oet®YFFMERRYI armoni um chl ori de are added to a sol ution, kept
under nitrogen, of 587 ng (1.5 mmol) of 243-

2b(5-am nopyri m di n- 2-yCbenzyli-6- (3, 5-di fl uorophenyl) - 2H pyri dazi n- 3- ane
in 2 m of 1-methylpyexgld dane, and the reaction m'xt s ted at 130C
for 32 hours. lI_I'he re ctp\”g)ln m e i s codlsgw, o Y S _@dded, and
t he m'xtiJ(ieis red. ¥ Ne i s_evapor at i n"vacuo, and e

resi due chr graphed on a sil\Li‘E“a’ gelyyeol tim™g t h di chl or orEPhane/ 25
met hanol . The progduct-containing fr&ctions are corbi ned and evaporated, and
the residue is recrystallised fromnethanol. This material is suspended in
nmet hanol and convd)'Rt'gedNi nto the hysteOhlLeri de usi ng hydrogen chl ori de i@
di ¢t hyl ether, an e hydrFochI or|i de iecihwt ed using diethyl ether”
306~ (3, 5-di fl uorophenyl) - 2- 5T (ANTe prgeréazin-1 -yl)pyrimdin-2-yl]-
") hydrochl orii,de”as col ourl ess crystals; ESI

benzyll-mpyri ¥a2HAedst one A
475, 1H NMR (DMBO-d6): 5 [ppnil = 2.81 (d, J = 3.3 Hz, 3H), 3.19 (m2H),

=2
3.30 35 (m 2H), 3.50 g 2H), 4.05 (m 2H), 5.43 (s, 2H), 7.14 (d, J = 9.5
Hz, 1H), 7.35(tt,§£%0: .8 Hz, J2 = 2236z ~1H), 7.47 (m 2H), 7.66 (m

. ~1H), .8, 2 |

2H), 8.15 (d, J = H) 34 (bs11H), 8.65 (s, 2H),
6034 I;jlf “'AThe foll ow ng
N

11.0 (bs, 1H). WO-2669/-686959P N
o

56- (3, 5-24 f | uor opheny1) - 2- [ 3- (5- pigper azi n- 1- yl pyri m di n- 2- yGbenzyl ] - 2H
pyri dazi n-3-one CA19") hydrochloride, ESI 461, 1H NNIR
(de-Dvs0): 6 [ppm = 3.25 (m 4H), 3.59 (m 4H), 5.44 (s, 2H), 7.16(d, J =
%E{) HZég ilg),(d7.1§‘7 Bi,%z ?_Ig:le:riﬁnél) g’ﬁ%%ebﬁjrﬁ C%Lllﬂ)dhagel%i)g,adbﬂe@lc{(ﬁbmol%t%n %f? . 67 (?H)
) . ) = ] . m ) . - S! . ) . S! )
9.38 (bs, 2H) 452 g (20 m@ug’? @z{BA\-%fr%vap&@ﬂ&Wh!:aé%gm-ﬁﬂ?@nd 205 &
i n-2-yl | benzylg Garkdly Bf 8:(8IbrbmbRIUMAGIBHY)-S2 a1 982 IR admesR (bre20”) |
hydr ochl 25 i de,J( ESI 43)3; (=7 RiSKEHy) o (b ®)
2- (3{ 5- (pi per @&red by feppethadiefN2 Wi .03 idedearsii-qt a4 edraherfanudb.ol9eny 1) -
.- 12757-12770) in 40 ml of 1-methylpyrrolidinone (NMP), and the resultant ‘
suspension is stirred at room temperature for 18 hours. Water is added fo
the reaction mixture, and the resultant precipitate is filtered off, washed
30 with water and dried. The crude product is recrystallised from 2-propanol:
6-(3,4,6-trifluorophenyl)-2-[3-(5-methyl-1,2 4-oxadiazol-3-yl)henzyl}-2H-

pyridazin-3-one as pale-yellowish crystals; ES] 399.

35 1.2 2 ml of acetic acid, 2 ml of water and 8 g of Raney nickel are added
to a solution of 6.00 g (14.9 mmol) of 8-(3,4,5-trifluorophenyl)-2-[3-(5-




152H- pyri dazi n- 3- one CA65");

N -(2-1343-(3,4,5-trifluorophenyl)-6-o0xo0-6H pyridazi n-1-yl net hyl | phenyl } pyr
i mdin-5-y1)-N, N-di net hyl f or mam di ne ("A76"), ES! 465;

2- [ 3- (5- am nQRy{ghsiddbdd- 2- yl ) benzyl ]-6-(3, 4, 5-trifl uor ophpayiprodddoiirs i -
20dazi n-3-one ("A82"), ESI 410. Exanple The preparation of

256- (3, 5-di f Luor ophenyl) - 213- (5- hydr oxypy?ri'm di n- 2- yCbenzyl ] - 2H pyri dazi n- 3
- one ("A21") and 643, 5-difl uorophenyl)-2-13-[5-(3-di met hyl am nopr opoxy) -
pyri m din-2-yl]benzyl}-2H pyridazi n-3-one ("A22") is carried out

anal ogousl y tOrﬁé@IG}yII@:E hmam@az@tb@ﬂyﬁeﬂﬁﬂ] A-pYAd StisBeanss iar60ofhi éf methg- (12. 2
nmmol ) of 213- am nopyrimd

yl ) benzy11- 6- (Qobﬁﬂﬂﬁm%m‘ﬁtﬁ%ﬁmrmnﬁﬁq HLopm-tempeeatire andiPiiiQfe of 5. 40

m  150f Concenhﬁéﬁ@ﬁre%@,hfé’fro'r%%u?smléécﬁﬂn Rixtatigfitdredhsad @ At the boil
for 4 hours e reaction mxture is cooled to room tenperature, diluted

with ice-col d tiatesis exagorated sihedcrustrbing mesidis isdoadle dn tesnbelylmetivhoni a. The

i pitat t d. Th
Er ude. pr oduct - Eerons Bsils SslByedfb Lo aFhietoitlit BudfRhitir MERSL O 357
20(5- hyd r oxyption Hndeasheﬁwﬂﬂarténﬁyurﬂmetﬂyll-étmrr iTte azsidud isodreed MARLUY: as

col ourless cryst 2 82 I fooo
3- (di met hyl ani ﬂ%‘;aﬁo‘ﬁ? L%ﬁ% 3%@9’%“@% %T(B”fg’?r : ulnyy’)beﬁ_l'f)y'i'%?fyTyﬂihosphi ne
are added to aw@t@,@]@@ﬁt@h;mmﬂmam@t@rasmoum@e@crg,@faleléemﬁgc0 55 nmmol ) of

6- (3, 5- di,fl uor opheny1) - 243- (5- hydr oxypyri m di n- 2- yObenzyl | - 2H pyri dazi n-3-0
neinb5 of TI-1F, and the m xture is cooled in an ice bath. 170 p1(0.82

mrol ) of dli sopy@iyls- ﬁ@@t&m&ewérﬁﬁ)ee%yﬁa&n@dqﬁﬂeﬁ{ﬁe@hﬁa@mmm’lﬂnthe

reactlon mxture is stirred roomtenperature f hours. The reaction
ure i s evapestaicegolonriess oystadhds preparaskanalegdausht S @dtlogr aphed on a

SI| ica gel colum w th dichloronethanek nethanol as eluent. The

product containing fractions are conbi ned and evaporated. This material is

di ssol vedsi n at8t oh&1 anid1¢dnmerdi)esf 3-ethoxyrhethabiojeln ach| 2004 de usi ng hydr ogen

chloride in di dro-..chl rJde IS .preci 5|n
di et hyl ether: ﬁgl}%/g' IEP#?&@/%%?}%HV& %0('§3§° utigpyIn metr?ancﬁ are % °
2009/ 006959PCT4 Eﬁ’é}ﬂé}&ﬁd}ﬂaﬂi% @9.0 mbnol) of 3-[6-ox0-3-(3,4 5-tr|ﬂuorophenyl)

(3-di net hyl am ro )pyrlmd|n2yl benzyl }-2H |da2|n3 "A22")
hydr ochl ori de Gél'g BB gT"elélg‘eé"r‘Kﬂé‘PﬁF%m' m@pg%aepp |abrssbano!. %"d[ ppr =

g ii Ersn Zéllzl)b t%e?ﬁfxﬁﬁe |s]heat5d|é'%506¢*)for ) l?c?uré nTI?é‘Dmxtﬂre% a%wed to-o&alHZ HEH)
1H), 7:49 (m amqbthereggltqnﬁpr@ppitatg lst%tqrgd off Vﬁtf‘gSLg:tIHﬂ,, wqﬂ)ed wg;h 24 ( m 1H)

8.38 (bs, 1H ’mgthgxﬁo( 3nd éF@d |r119acuo(. E—i&(é—'methylpynmldln-2-yl)benzyl]—6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one ("A1") as colourless crystals; ESI 409;
"H-NMR (DMSO-dg): & ippm] = 2.32 (s, 3H), 5,45 (s, 2H), 7.16 (d, J =
@ 25 9.5 Hz, 1H), 7.52 (m, 2H), 7.90 (m, 2H), 8.13 (d, J = 9.5 Hz, 1H), 8.30 (dt,
- J1=7.5Hz, J2=1.5Hz, 1H), 8.46 (t, J = 1. 5 Hz, 1H), 8.75 (s, 2H).

Analogous reaction of the benzamidinium acetate with 4-trimethylsilyl-3-
30 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-y)benzyl]-2H-pyri-
dazin-3-one ("A2"), ES| 391;

2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A3"), ESI 409.
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The foll owi ng conpound are obtained anal ogously
106- (3, 5-di f | uor opheny1) - 2- { 315- ( 1- net hyl pi peri di n-4-yl oxy) pyri m di n- 2-

yl ] benzyl} - 2k i n-3-one hydrochl ori de, ESI 49
6- (3, 5- dlf|ﬁ’ 2@%%?8%@%) 2-{3-[5-(3- pyrroéé di n- 1-yl propo%C)Tﬁﬂ)I/’%(i'lﬂiﬁr/Iﬂﬂ 473 2-y1] -

benzyl}- 2H pyri dazi n- 3- one

6- (3, 5-di fl uorophenyl)-2-(3-{512- (4- et hyl pi per azi n- 1- ypet hoxyl pyri m di n- 2-
yl I benzyl) - 2H pyri dazi n- 3-one, hydrochl oride, WO

2009/ 006959PCT/ EP2008/ 003473 - 88 -

102- { 345- ( 3- di net hyl am nopr opoxy) pyri m di n-2-yl | benzy1}-6- (3, 4, 5-

trifluor ophenbleat‘mg ofthedenzamBiining acetate at 175°C with malondialdehyde bis-

e (0 TR ARSI SN Fff BNy, & O 1 vor

6- (3, 5-di fl uoropheny1l) - 2-{3-[5- (1- met hyl pi peri di n- 4-yl met hoxy) -
pyri m dbn-2-yl] be? %{ p%trlr%ll_glﬁ %ry}lggnzzlyp 6?3(-3%1,gitrit%&%rogf?élﬁyl)gﬁ-l—%?ridazin-S—one
("A4™), ESI 395.

Example 2
10

The preparation of 4-{3-[3-(3,5-difluorophenyi)-6-oxo-6 H-pyridazin-1-yl-
- methyl]phenylmorpholin-3-one ("A5") is carried out analogously to the fol- Q
(U lowing scheme .

15
O e O, 2 SR
2 Ppha
F
0] = 8]
Q
)J\/O\/\ F \/©\
Cl Cl__ _ \N,N ﬁ’lk/o\/\C'
toluene
F

0
25 Cs,CO, i = \/@\ JO
k._ _— N"N X D A BM
o)

acetonitrile

20

PN
—

30
2.1 2.83 g (22.5 mmol) of 3-aminobenzy! alcohol and 5.96 g (22.5 mmol)

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
35 suspension is cooled to 0°C, and 4.65 mi (22.5 mmol) of dilsopropy! azo-

dicarboxylate (DIAD) are added dropwise. The reaction mixture is stirred at




"A66"; WD 2009/ 006959PCT/ EP2008/ 003473 - 89 - hydrochl ori de, ESI 450
(‘precursor BOC-protected conmpound);

6- (3, 5-di fl uoropheny1) - 2- { 345- (pi peri di n-4-yroxy)pyrim din-2-yl ] benzyl } - 2H2
OPYri dazi n- 3yapsebyddsachl oride, ESI 476 7-. 1\ 1H "A102" pot/RPR6405OE
BOC- pr ot ect ed conpound), 1H NVR spectru "A102" hydrochloride: 1H NWR
(d6-DVS0): 5 [ppn] = 1.94 (m 2H), 219m(8n 2H), 3.08 (m 2H), 3.26 (m
2H), 4.89 (m 1H), 5.44 (s, 2H), 7.15(d, J = 10 Hz, 1H), 7.36 (tt, J1= 9.2
Hz, J2= 2 Hz, 1H), 7.50 (m 2H), 7.66 (m 21-1), 8.16 (d, J = 10 Hz, 1H),

8.24 (m 1H), & télhgera]ttrl)efomgﬁoﬁ& TRd réactioB: rﬂﬂm(rb% evabotated Sarkd (bs,
1H). 30 WO 2009/ 006959PCT/ EP2008/ 003473 - 90 - nple 11 The

preparation of e Esidyeds(y e@@ﬁ%‘ﬁ@ﬁh‘)’t‘%q@ﬁ@ﬂ?'?ﬂ&l%Wﬁ?ltﬁﬁpﬂbThe _
Spropoxy) pyri did gzl | %ﬂﬂﬂéﬁsﬂﬁ' f@(}g fﬁ@ﬁﬁ @Uﬁtl&ﬂ%a@hé’gﬁnﬂwsgﬁ)pﬂd IS

carried out ana ogous to
and tert-butyl methy! ether and dned in vacuo: 2-(3-aminobenzyl)-6-3,5-

difluorophenyl)-2H-pyridazin-3-one as colourless crystals; ESI 314,

2.2 235 mg (1.5 mmol) of (2-chloroethoxy)acetyl chloride are added to a
sus'pension 313 mg (1.00 mmol) of 2-{3-aminobenzyl)-6-(3,5-difluoro-
10 phenyl}-2H-pyridazin-3-one in 2 ml of toluene, and the mixture is heated at
the boil for 18 hours. The mixture is allowed to cool, and the resultant pre-
- cipitate is filtered off with suction, washed with tert-butyl methyl ether and
g?' dried in vacuo: 2-(2-chloroethoxy)-N-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-
15 pyridazin-1-yImethyllphenyl}acetamide as colourless crystals; ESI 434.

2.3 509 mg (1.56 mmol) of caesium carbonate are added to a solution of

338 mg (0.78 mmol) of 2-(2-chloroethoxy}-N-{3-[3-(3,5-difluorophenyl)-6-
20 OX0-6 H-pyridazin-1-ylmethyl]phenyl}acetam|‘de 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 methy! ether, filtered off with suction and washed with tert-butyl
methyl ether: 4-{3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-ylmethyl]-
@ 25 phenylmorpholin-3-one ("A5") as colourless crystals; ESI 398.

Analogous reaction of the aniline derivatives with 3-chloropropy! chloro-

formate gives the following compounds:

30
3-{3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-yimethyl]phenyf}-

1,3-oxazinan-2-one
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Exanpl e 12 The preparation of S

213- (5-bronopyri m di n-2-yGbenzyl ] - 6- (3, 5-di fl uoro- )

phenyl) - 2H pyri dazi n- 3-one ("A25") and 6-(315-di fl uorophenyl)-2-{345-(I-
et hyl - 1H pywhazflondeo¥Pyri m di n- 2-yi Thenzyl } - 2H pyri dazipfr@pRigokiA26") 1
carried out analogously to the follow ng_schene 30 * (1) ><0-6t./--N
15 PdC12(PPh3)2 DVE K3 PO4 2012.1750 n 1('0. 65 mmol ) of

tetraki s(triphenyl phosphi ne) pal | adi um are added to a sol ution, kept under
nitrogen, of 6.11 g (21.5 mmol) of 5- brono-2-iodopyrimdine, 3.91 g (25.7
mol ) of 3-(hydroxynet hyl) bep or III C a8i d and 9.11 g (42.9 mol) of

onebh
o
e 2

tri potassi um phosphate trihydra 120]|mM of di oxane and 14 m of
wat er, and the m xt Ure s _stiyrd at00€ 18 hours. The reaction mxture
is cooled to roomteny ure, tert-butyf\j met hyl ether and water are added,
and the mxture is fil d through Ki eseLNMLr. The organi c phase of the
filtrate is separated ofif, dried over 30sodium sul fate and evaporated. The
resi due Ps chronmat ographied on a silica gel colum (wheh ESI 398,
di chl or onet hane/ net hanol as el uent: 13-(5-brono-
pyri m di n-2-yl)phenyil | nethanol as pal e-yellow crystals; ESI 265, 267.
12.22.60 m (13. 2 3{Mel6roxst3d8 dsohiflopyophanyibtiamsisryinat-gimatey hbeed!}-
35dropwi se to [ w2y .2 mmol ) of 6-(3,5-difluorophenyl)-
2H pyri dazi n-3ﬁ8§°§‘?‘9§§§"288?§t )m%oﬁ?)gjrgf [3-(5-bromopyrimidin-2-yl)- WO -
2009/ 0062&9PCT/ EP2008/ 003473 - 92 - phenyl | methanol, and 3.47 g (13.2 nmol)
of triphenylp s_:)hipe in 30 M of THF, and the reaction mxture is stirred
at room t enper=XaMBI&}, 18 hours. The reaction nixture is evaporated in
vacuo, taken up in 2-propanol, heated to the boil and allowed to cool. The
resul tant precipitate is filtered off wth suction, washed wth 2-propa@§l
anzL_Lr e- r ecr yst Hi pegarationrafI-{srisp@rfpeifluorophenyl)-6-oxo-6H-pyridazin-1-yl- -
2-[3-(5-brono $40 1 Gh, L) A= A 2 1 B di.f . Jddazi n-3-on
(251 o CRPEUINB YN puici 5ol (AP) R barsils- Bior - 5
ppmy = 5.45 (gushHp,th& falowing schem®. 5 Hz, 1H), 7.35 10(ft, J1 = 8.8 Hz, J2
2.3 Hz, 1H), 7.53 (t, J =7.5 Hz, 1H), 7.59 (m 1H), 7.66 (m 2H), 8.14
d J =9.5Hz, 1H), 8.29 (m 1H), 8.38 (bs, 1H), 9.06 (s,

£ ~ _NH . DIAD = < _N
N g —_— N |
N | PPh,

F F

oﬂ— AP 0
N-N F > N
25 i N N
_ o N "A8" ( )
(. Cul
F

8-hydraxyquineline
KGO,
DMF

20

» 3.1 5.03 g (21.1 mmol) of 3-i§dobenzyl alcohol and 5.55 g (20.9 mmol) of
triphenylphosphine are added fo a suspension, kept under nitrogen, of
2.92 g (14.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 100 ml
of THF, and the mixture is stirred at room temperature for 30 minutes. The

3 suspensiocn is cooled to 0°C, and 4.33 ml (20.9 mmol) of diisopropyl azo-

dicarboxylate are added dropwise. The reaction mixture is stirred at room



2H). 0 1512. 3425 ng (2.0 mmol ) of tripotassi um phosphate trihydrate and 56. 2
mg (0.08 mml) of bis(triphenyl phosphi ne)palladiumchloride are added to a
sol ution, kept under nitrogen, of 455 ng (1.00 nmol) of 2-[3-(5-

bromopyri m diy@-24gonagagy 11- 6- (3, 5-di f | uor ophenyl) - 2H- pyr i azimBodnmae and
20229 ng (1.10 mol ) of 1-nethy|-444,4,57 -tetranet hyl -1, 3, 2- di oxabor ol an-
2-yl)-1Hpyrazole in 10 m of 1, 2-di nethdxyethane, and the mxture is
stirred at 80C for 18 hours, during which a grey precipitate forns. The
reaction mxture is diluted with water and filtered. The residue is

chr omat ogr aphegnferatusé fdrclas 88lirsC The headioh mislived isosvaipetdten edritethkanol  as

el uent: 256-(3,5:-d ifluorop ,
heny1) - 2- { 345-1E8i9ygtis peated (B POp0T iaeRf PR Ak dllawed fo cool. The resul-

benzyll- 2H pyrtbﬂﬁ&ﬂé&gﬁm@@ flite20otf wRB stlicH MRRed %ﬁﬁ%ﬂiréparﬁﬁlan{ﬁ?: 1H NMR
(DVB0-4): 5 [ppm} = 3.80 (s, 3H), 5.44 (s, 29,, 7.13 (d, J = 9.5 Hz, 1H),
7.29 (if 5 J1= Eetleym ather anddrisdHn vacwy: 6-(8,5@liflueroghanyl)-2-G4iodsy  302H), 8. 05
(s, 1H),98.14 1 90 2dHL, .8 8: , 1H), 8.45
(bs,1H), 9.11 t%és%zyél%ﬁlg h%%o?%ansgcoi@&p@o%r? %ll?gEéolg‘%%Sls'ned anal ogousl y:
"A63": 1H NVR (DVS0-4): 6 [ppmi = 1,81 (in, 21-1), 2.01 (m 2H), 2.15 (bs,

1H), 2.61 (m s 13, 06 2 4. 24 1 47 2 .16 (d, J =
9.5 Hz, 1H), 7"2]%_% 163 F“QJ@E’S'TEQ%?"%OEP%@.'%%E ?QWP, (6%55@%_0%%?3('7. 68 (m
2H), 8.10 (s, slith.caPbdfaté dndd 19§ (B.0BEmmakbof 8813@30)(yguinbﬁhe afb dddedds, 1H)
8.48 (s, 1qill-i) , 9.14 (s, 21-0; Cor8)ound No. Nane and/or structure ESI [WHY
HPLC (Rt '1n midh§ok#enel212 mg (0.50 mmol) of 6-(3,5-difluorophenyl)-2-(3-iodo- :
benzyl)-2H-pyridazin-3-one and 55.1 mg (0.5 mmol) of 6-methylpyridazin-
‘ g 3(2H)-one in 2 ml of DMF, and the mixture is heated at 120°C for 24 hours.
- The reaction mixture is allowed to cool, and 10% aqueous ammonia solu-
15 tion and ethyl acetate are added. The resultant precipitate is filtered off
with suction, washed with water and dried. The residue is boiled in ethyl
acetate, filtered off with suction and washed with ethyl acetate. The resi-
due is dried in vacuo: 1-{3-[3-(3,5-difluorophenyl)-6-ox0-6H-pyridazin-1-yl-
methyl]phenyl}-3-methyl-6H-pyridazin-6-one ("A8") as brownish crystais;

20
ESI 407.

Exampie 4

C 25 The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-methylpyridin-2-yl)benzyl]-
L- 2H-pyridazin-3-one ("A9") is carried out analogously to the following

scheme

30
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WO 2005/006959 PCT/EP2008/003473

-73-

\/@\ Br\[LNj\ PA(PPh,),

+ HO N
HO :
B(OH), # |

KsPO, /
N0 °
F > -NH =
F \N,N | Ny
E -
- F ||A91|
PPhy/DIAD
4.1 92 mg (0.08 mmol)} of tetrakis(triphenyiphosphine}palladium are O

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 m!
of dioxane and 1 mi of water, and the mixture is heated at the boit with stir-
ring for 18 hours. The reaction mixture is coocied 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)phenylimethanol-as yellowish oil; ES| 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}phenyljmethanol, '
138 mg (0.66 mmol) of 6-(3,5-difluorophenyl}-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-methyi-
pyridin-2—yl)benzyi]-ZH—pyridazin-3-one ("A9") as colourless crystals; ES!

390.

The following compounds are obtained analogously



Exanpl e 13 15 The preparation of 6-(3,5-difluorop

henyl) - 2- { 346- (4- net hyl pi perazin-|-yl)-

pyri dazi n-3-yljbenzyll-2H pyri dazi n- 3-one ("A27") and
6-(3,5-dif|uoro-phenyl)-2-{346-(3-dinethylaninopropoxy)pyridazin-3-y|]benzy
) - 2H pyri - daoizoeoBeeyse (" A28") is carried out anal ogouslpeTiEr240Re03#T3 | OW Ng
schemre WD 2009/ 006959PCT/ EP2008/ 003473 74 96 - The follomnng conpounds are
obt ai ned anal ogously

5643, 5-di fl uor ophenyl) - 2434643- d|nethylanlnopropylanlno)pyrl-

dazi n- 3-yl | benzyl | pyri dazi n-3-one ("A67") hydrochloride, ESI 477,

15643, 5-di f | uor optfef@iwfulo{r@slmyt)2=E$r(ﬁsnh%amwdm-&wl)aﬁmzvﬂ)$§~pvn-

dazi n- 3-yl ] ben %@xglda2|n 3-one ("A68") hydrochl oride, ESI 463;

6- (3, 5-di f | uoropheny 243. 16- (4- di et hyl am nobut yl am no) pyri dazi n3-yl Thenz
yl | pyridazi n-3-one ("A69"); O

20643, 5-di fl uor ophenyl) - 1641- et hyl pi peri di n- 4-yl am no) pyri dazi n-
3-y|]ben§yl}pyridazin-3- " ". 30

0
- \_/
F ("A10"), ESI 408.
10
Example 5
g The preparation of 2-[3-(5-aminopyridin-2-yl)benzyi}-6-(3,5-diflucrophenyl)-
15 2H-pyridazin-3-one ("A11") and of 6-(3,5-diflucrophenyl)-2-{3-[5-(4-methyl-
piperazin-1-yl)pyridin-2-yllbenzyl}-2H-pyridazin-3-one ("A12") is carried out
analogously to the following scheme
20
(; 25
30

35



Exanpl e 14 The preparation of ethyl

2- (346- 0x0- 343, 4,5-trifluorophenyl)-6H pyridazi n351-yl nmet hyl | phenyl | pyrimd
i ne-5-carboxylate ("A29") is carried out analo- WO

2009/ 006959RGD/bf3A96r34 003473 - 97 - gously to the foll owichgersclgemm73l5 4.7 ¢
(11.23 mol ) of 3[6-0x0-3-(3,4,5-trifl u_oi;gphenyl) - 6H pyri dazi.n-1-

yl met hyl | benzam di ni um acetate are suspended in 40 m of pyridine, and 2.4
g (16.85 mmol) of ethyl 2-formyl-3-oxopropionate (prepared in 20accordance
with SSH Berz et al., Journal of Organic Chem stry 1982, 47, 2216) are
added, and the m xture is stirred at 80Cfo}gdéphhj A furthes 500 ng (3.47
mol ) of ethyl 2-fo - 3- oxopr off are s(ub§éguel%l y and the
m xture is stirH C for 1 h. heireaction m Xture 1 $5tfry

m of water, and the prefiPltate is ¥ | tLedMafPswith suc- C 25 & tion,
washed a nunber of tinmes with water and dried in a drying cabinet.N%§ el d:
4.43 g of "A29" (7699, Rt = 3.58 mn (nethod B), ESI 467. The foll ow ng
conmpounds are obtai ned @gously 30et hyl

2-(313- (3, 5-di f Luor ophgny b 6- oxo- 6H pyri dazi n- 1-yl net hyl] -
phenylicyrimdin r late WD 2091066 CTr EP2008/ 003473 -98 -
10Pr epar ati on of :
6- (3, 5-di fl uor ophe
benzyl ] - 2H pyri

F
j:yl)-243-(5- hyd i1gi my2-y1) -
i'n- 3- Al 03

2-{313- (]}, 5-difl uog&ﬁ&wl) - 6- 0X0-

15net hyl ] phenyl | pyrimi-dihe- 5- car bal dehyde [ preparation Exanple 7] 'is sus-
pended in 15 nol of ethanol and 15 m of THF. The gleaction mxture is
cooled to 5C, 374 ng (9.89 nmol) of sodi um borohyd idelare added, and the
m;ggure is brought to roomt @t Y over the courgé: of 30 m n. 20The

; .

tion mxture feS pgured i ureNf)f i@]ef*\o@q}bill N NCl (1:1:1).

l -

16
"A11" NH,  Kk,co,

20 | N” I =

F~ N/\
wiz N

5.1 A suspension, kept under nitrogen, of 3.69 g (18.2 mmol) of 2-bromo-
25 5-riitropyridine, 840 mg (0.73 mmol) of tetrakis(triphenyiphosphine)palla-
dium and 3.55 g (33.4 mmol) of sodium carbonate in 133 ml of toluene is
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
30 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

35 chromatographed on a silica gel column with dichloromethane/methanol:

e et e s e s e,



The precipitated product is filtered off with suction and dried in a drying
cabinet. Yield: 960 ng, white solid "A101", ESI 407. 25Exanple 15 The
preparation of

2-{ 3- [ 6- ox0-vo eéhoAogdsd ri f | uor ophenyl) - 6H pyri dazi n-1 -yl petRylooptveargl | pyrim
di ne-5-carboxylic acid ('A31") is carri out anal o30gously to the

fol l owi ng scheme WD 2009/ 006959PCT/ EP2008/ 003473 - 99 - 3.4 g (7.29
mol ) of ethyl 2-{346-o0x0-3-(3,4,5-trifluorophenyl)-6H pyri-

10dazi n- 1-yl net hyl ] phenyl } pyri m di ne- 5- car boxyl ate are di ssolved in 300 m
of THF and 30 [M(5ofitramtridin-2-ghpharhdnmmajh4rzd a8 yetiok prystald;iE3Hiash hydr oxi de are
added. The reaction mxture is refluxed for 4 h and cooled to room
tenperature, and the organic solvent is renoved by distillation 15in a-

rotary evapora@.pr 429§ (2. OQ‘ﬁm\bﬁtoﬁ?Hn@Iﬂﬁo%Q aﬁbdu@érb’b‘klﬁawaewded drep-t he
residue, and conc. HCI is slo pwi_se s solu

stirring.unti |Wip@ &0 F‘@QB{t'PBr?f@é%/Q K%GI”W@&PH{?C@ mﬁﬁpﬁ%?ﬁil)f)g?'éy}‘or med is

filtered of f
vt o oant netESE0HE Iy (HBOREAONL! 08 SRIRUSTORRAR). 208, Hdadlalhen asuum

439. The fol |ang 5@7@o(&gcﬂjmﬂmql)sofdbplaeny@thognhhgg@dgﬂynl ofT F, and the

e oy LU ERBSIE A shiQd Br BEhPEaZN RS fpTR Y HlERuhadoPYE! m d!

ne- 5- car boxyl i ¢ aci preparation of
N-( 2- di net hyl gnecipitateyid }lkté’re{:lmlﬂxwﬂroﬁ;%wéslﬁed with [TibT and dned in vacuo:

D e B P R B R B IR Bk A% 1
2009/ 006959PC'E{5E§%16Q,@ 4R%: ESlﬂQ‘l - 150 ng (0.334 mol) of
2-{3-[6-0x0-3-(3,4 I uorophenyl) 6H pyri- 15 Q
(—' 5.3 220 ul of 2 N hydrochloric acid are added to a suspension of 420 mg
15 (1.00 mmo!) of 6-(3,5-diflucrophenyl)-2-[3-(5-nitropyridin-2-yl)benzyl]-2H-
pyridazin-3-one in 4 ml of ethanol, and the mixture is heated to 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
. 20 between water and ethyl acetate. The organic phase is washed succes-
sively with sodium h-ydrogencarbonate solution, sodium carbonate solution
and sodium chloride solution, dried over sodium sulfate and evaporated:
2-[3-(5-aminopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl}-2H-pyridazin-3-one
25 ("A11") as brownish foam; ES| 391. ()

5.4 The final step is carried out analogously to Example 9.3, giving
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-y)pyridin-2-yl}benzyl}-
30 2H-pyridazin-3-one ("A12").

Example 6
The preparation of 6-(3,5-diflucrophenyl)-2-{3-(4-piperazin-1-yipyrimidin-2-
yl)benzyl]-2H-pyridazin-3-one ("A13") is carried out analogously to the fol-

35 _
lowing scheme




dazi n-1-yl net hyl ] phenyl | pyri m di ne-5-carboxylic acid are dissolved in 2 m
of DMF, and 75 pl1(0.67 mmol) of 4-nethyl norpholine, 97 ng (0.50 nmol) of
EDCI and 60 ng (0.43 mmol) of HOBt are added. 47 pl (0.43 mmol) of

N, N- di et hyl am noet hyl enedi am ne are added, and the 20reaction m xture is
stirred at r B8RP MWPEPature for 18 h. The reaction sol ut'l’%ﬂEli’zgoséogi)ﬂ?at ed
directly by neans of preparative HPLC. Yi¥ékd: 124 ng of "433"
trifluoroacetate; Rt = 2.63 (nmethod B); ESI 509. The foll ow ng conpounds
are obtai ned anal ogously Conpound No. Nanme and/or structure ESI [MHr

HPLC (Rt in mn) method "A34" 40 ....ON NON UPI trifl uoroacetated—l
N--NN--- | 523 2.64 B - 101 - /H\ \(
o + (\N o) Pd(PPh,), \/@Y
| B(OH), O N N o, j
NJ
5
F. = N
=, N\@Y (\
N j
PPh,/DIAD
10

- < [
4 N HClin droxai F \N’N\'/OY\Nj/N\) "Aq3"
N =
E

6.1 A catalyst solution prepared by reaction of of 56 mg (0.08 mmol) of
bis(triphenylphosphine)paliadium(ll) chloride and 3.0 mg (0.08 mmol) of
sodium borohydride in 0.4 ml of THF at 55°C is added to a suspension,

" kept under nitrogen, of 849 mg (4.0 mmol) of tripotassium phosphate,

.. 20 598 mg (2.0 mmol) of tert-butyl 4-(2-chloropyrimidin-4-yl)piperazine-1-car-
boxylate (prepared in accordance with WO 03104225) and 3_04 mg

(2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 mi of dioxane

15

and 1 ml of water. The reaction mixture is stirred at 87°C for 18 hours. The
25 reaction mixture is cooled 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: tert-butyl 4-[2-(3-hydroxymethylphenyi)pyrimidin-4-yl]-
30 piperazine-1-carboxylate as yellowish solid; ESI 371. |
6.2 118 mg (0.582 mmol) of diisopropyl azodicarboxylate are added to a
solution of 144 mg (0.388 mmol) of tel’c—butylv4—[2—(3-hydroxymethyl-
phenyl)pyrimidin-4-yl]piperazine-1-carboxylate, 122 mg (0.582 mmol) of
35 6-(3,5-diflucrophenyl)-2H-pyridazin-3-one and 153 mg (0.582 mmol) of
triphenylphosphine in 3 ml of THF. The reaction mixture is stirred at room
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temperature for 18 hours. The mixture is evaporated, and the residue is
chromatographed on a silica gel column with dichloromethane/methanol as
eluent: tert-butyl 4-(2-{3-[3-(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenylpyrimidin-4-yl)piperazine-1-carboxylate as yellowish oil; £ESI
561.

6.3 1.3 miof 4 N HClin dioxane are added to a sofution of 81 mg

(0.14 mmol) of tert-butyl 4-(2-{3-[3-(3,5-difluorophenyl)-6-0xo-6H-pyridazin-
1-yImethyllpheny}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-diflucrophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-yl)benzyl]-2H-pyri-
dazin-3-one ("A13") hydrochloride as colouriess amorphous solid; ESI 461.

The following compound is obtained anailogously
6-(3,5-difluorophenyl)-2-{3-[4-(methylpiperidin-4-ylamino)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

k©/L |IA59||.

B

O

()
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The preparation of 6-(3,5-difluorophenyi)-2-{3-[5-(4-methylpiperazin-1-yl-
methyl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one ("A14") is carried out

analogously to the following scheme

o
Q J\
~ © ) oy NaoE ¥ N
F % N NHT
N 2 I
NH, N BF4 \/\CHO
F

= @ﬁﬁ“@uﬂ\;

NaBH(OAS),

7.1 12.0 ml (31.5 mmel) of a 20% solution of sedium ethoxide in ethanol
are added to a suspension, kept under nitrogen, of 4.00 g (10.0 mmol) of
3-[6-0x0-3-(3,5-difluorophenyl)-6H-pyridazin-1-ylmethyllbenzamidinium

-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 ml 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-difluorophenyi)-6-oxo-6H-pyridazin-1-yImethyl]-
phenylipyrimidine-5-carbaldehyde as colourless crystals; ES| 405,

7.2 A suspension of 472 mg (1 17 mmol) of 2-{3-[3-(3,5-difluorophenyl)-
8-0x0-6H-pyridazin-1-ylmethyl|phenyl}pyrimidine-5-carbaldehyde in 5 ml of

dichloromethane is given succesively with 166 pl of 1-methylpiperazine,

B
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495 mg (2.34 mmol) of sodium triacetoxyborohydride and 67 u! of acetic
acid, and the reaction mixture is stirred at room temperature for 42 hours,
The reaction mixture is partitioned between dichloromethane and 1 N
NaOH. The organic phase is separated off, dried over sodium sulfate and
evaporéted. The residue is chromatographed on a silica gel column with
dichloromethane/methanol as eiuent: 6-(3,5-diflucrophenyl)-2-{3-[5-(4-
methylpiperazin-1-ylmethylpyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
("A14") as colourless crystals; ESI 489;

"H-NMR (CDClg): 5 [ppm] = 2.29 (s, 3H), 2.48 (m, 8H), 3.54 (s, 2H), 5.50
(s, 2H), 6.86 (tt, J1 = 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, = 9.5 Hz, 1H), 7.58 (m, 1H)},
8.38 (dt, J1 = 7.8 Hz, Jo = 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-y!}-
benzyl]-2H-pyridazin-3-one

F
/
\
I /4
\ 5 “/\\(
F N—n =N
"AG58",
Example 8

The preparation of 3-{1-[3-(6-methylpyrimidin-2-yl)benzyi]-6-oxo-1,6-di-
hydropyridazin-3-yltbenzonitrile ("A15") is carried out analogously to the

following scheme

40

O

()
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o NH, 0
o O
>y-H
Ca(BH4)2 V@\,
\j\ PPh,/DIAD

= O
NQ‘ > N N
N TR "A{5"
N. .=

8.1 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 ml

(11.0 mmol) of a 30% solution of sodium ethoxide in methanol are added
to a suspension of 2.41 g (10.0 mmol) of methyl 3-carbamimidoylbenzoate
acetate (preparation see Example 37) in 40 ml of methanol, and the
resultant solution is stirred at 50°C for 18 hours. The reaction mixture is
evaporated in vacuo, and water is added. The resultant precipitate is fil-
tered off with suction, washed with water and dried in vacuo:; methy| 3-(5-

methylpyrimidin-2-yl)benzoate as colourless crystals; ESI 229.

8.2 600 mg (5.41 mmoal) of powdered calcium chloride are added to a
suspension of 400 mg (10.6 mmaol) 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 methy! 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 mi of 1 N NaOH, water and
dichloromethane are added to the reaction mixture, which is then fiitered.
The organic phase of the filirate 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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phenyllmethanol as colourless solid; ES] 201. .

8.3 147 ul (0.75 mmol) of dilsopropy! diazodicarboxylate are added drop-
wise to a suspension of 98.6 mg (0.50 mmol) of 3-(6-oxo-1,6-dihydro-
pyridazin-3-yl)benzonitrile, 100 mg (0.50 mmol) of [3-(5-methylpyrimidin-2-
yl)phenyllmethanol and 197 mg (0.75 i'nmol) of triphenylphosphine in 3 ml
of THF, and the resultant solution is stirred at room temperature for 18
hours. The reaction mixture is evaporated in vacuo, and 2-propanol is
added to the residue. The resultant precipitate is filtered off with suction
and chromatographed on a silica gel column with dichloromethane/
methanol as eluent: 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-ox0-1,6-di-
hydropyridazin-3-yl}benzonitrile ("A15") as yellowish solid; ESI 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, J1 =7.5 Hz,

J2 =1 Hz, 1H); 8.17 (d, J = 9.7 Hz, 1H), 8.25 (dt, J1 = 7.8 Hz, J2~ 1 Hz,
1H), 8.30 (dt, J1 = 6.8 Hz, J2=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)benzyl]-2H-
pyridazin-3-one, ES| 413,

N— == 7z
/ N7 N
S\Q{l ”f
N © =N

N-N

llA?g".

Example 9

The preparation of

()
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N'-(2-{3-[3-(3,5-difluorophenyl)-8-oxo-8H-pyridazin-1-yimethyljphenyl}-
pyrimidin-5-yl)-N,N-dimethylformamidine ("A16"),
2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl}-2H-pyridazin-3-
one ("A17") and
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl}pyrimidin-2-yl}-
benzyl}-2H-pyridazin-3-one ("A138")
is carried out analogously to the following scheme
0 ~,

E \/ N + fe) IL* H /N PFg-

N NHz \?_ . N R

NH2 \I"\rfPFﬁ_

= “A18" k/N\

8.1 A sodium methoxide solution prepared by dissolution of 3.45 g

(150 mmol) of sodium in 35 mif 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 mi 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 pattitioned between water and dichloromethane. The organic

phase is dried aver sodium sulfate and evaporated. The residue is taken
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up in methanol, filtered off with suction, the residue is washed with ether
and dried in vacuo: N'-(2-{3-[3-(3,5-diflucrophenyh)-8-oxo-8H-pyridazin-1-yl-
methyljphenyl}pyrimidin-5-yt)-N,N-dimethylfermamidine ("A18") as colour-
less crystals; ESI 447.

5
9.2 190 ml of dioxane and 17.4 g (39.0 mmol) of N'-(2-{3-[3-(3,5-difluoro-
phenyl)-6-oxo0-8H-pyridazin-1-yimethyliphenyl}pyrimidin-5-yl}-N,N-dimethy!-
formamidine are added to a solution of 19.1 g (137 mmol) of potassium

10 carbonate in 380 m| 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: O
2-[3—(5-aminopyrimidin-2-y|)benzyl]-6-(3,5-diﬂuorophenyi)—ZH-pyridazin-3-

15 one ("A17") as colourless crystals; ES| 392. '

9.3 501 mg (2.55 mmol) of bis(2-chloroethyl)methylammonium chloride
are added to a solution, kept under nitrogen, of 587 mg (1.5 mmol) of 2-[3-
(5-aminopyrimidin-2-yl)benzyl}-6-(3,5-diflucrophenyl)-2H-pyridazin-3-one in

20 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 chromatagraphed on a silica gel column with dichloromethane/
25 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 chioride
in diethyl ether, and the hydrochloride is precipitated using diethy! ether:
30 6-(3,5-diflucrophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yi]-
benzyl}-2H-pyridazin-3-one ("A18") hydrochloride as colourless crystals;
ESI 475; '
"H-NMR (DMSO-dg): & [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, TH),
7.35 (it, J1 = 8.8 Hz, Jp = 2.3 Hz, 1H), 7.47 (m, 2H), 7.66 (m, 2H), 8.15 (d,
J =0.5 Hz, 1H), 8.22 (m, 1H) 8.34 (bs,1H)}, 8.85 (s, 2H), 11.0 (bs, 1H).
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The following compounds are obtained analogously

6-(3,5-difluorophenyl)-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzy(}-25-
pyridazin-3-one ("A19™ hydrochioride, ES1 461,

"H-NMR (ds-DMSO): 5 [ppm] =3.25 (m, 4H), 3.59 (m, 4H), 5.44 (s,
2H), 7.16 (d, J = 10 Hz, 1H), 7.37 (tt, J1 = 9.2 Hz, J> = 2 Hz, 1H), 7.47 (m,
2H), 7.67 (m, 2H), 8.16 (d, d = 10 Hz, 1H), 8.22 (m, 1H), 8.35 (bs, 1H),
8.65 (s, 2H), 9.38 (bs, 2H);

2-{3-[5-(4-methylpiperazin~1-yl)pyrimidin-2-yljbenzyl}-6-(3,4,5-tri-
fluorophenyl)-2H-pyridazin-3-one ("A20"), hydrochloride, ESI 493;

2-{3-[5-(piperazin-1-yl)pyrimidin-2-yllbenzyl}-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("AB5");

N'-(2-{3-[3-(3,4,5-trifluorophenyl)-6-oxo-8H-pyridazin-1-ylmethyl]-
phenyl}pyrimidin-5-yi)-N,N-dimethylformamidine ("A76"), ESI 465;

2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A82"), ESI 410.

Example 10

The preparation of
6-(3,5-difluorophenyl)-2-[3-(5-hydroxypyrimidin-2-yi)benzyl]-2H-pyridazin-3-
ohe ("A21") and 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one ("A22")

is carried out analogously to the following scheme

B 100
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565 2.65 ON'- H B 110 trifluoroacetate - 104 - "A48"

WO 2005/006959 PCT/EP2008/003473

-86-

’NVQ/} "A2T"

OA\/\N \/@\r :
\/\LO/\/\N
FPh,/DIAD

1] A22"

10.1 A suspension of 4.76 g (12.2 mmol) of 2-[3-(5-aminopyrimidin-2-
yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in a mixture of 5.40 mi
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. aqueous ammonia. The
precipitate is filtered off with suction, washed with water and dried. The
crude proc}uct is recrystallised from methanol: 8-(3,5-difluorophenyl)-2-[3-
(5-hydroxypyrimidin-2-y)benzyl]-2H-pyridazin-3-one ("A21") as colourless
crystals; ES| 393,

10.2  98.3 pl (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 ml of THF, and the mixture
is cooled in an ice bath. 170 ul (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 converied 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-

-O)
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-NTh Ft CA? B * trifluoroacetate " A49"
-"*"2.1 . 519 2.60 H B 1101 trifluoroacetate
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(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-onie ("A22")
hydrochioride as colourless crystiais; ES| 478;

*H-NMR (DMSO-ds): 5 [ppm] = 2.21 (m, 2H), 2.78 (d, J = 5 Hz, 6H), 3.22
(m 2H), 4.31 (t, J =6 Hz, 2H), 5.44 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.35
(tt, J1 = 8.8 Hz, J2=23Hz 1H), 7.49 (m, 2H), 7.66 (m, 2H), 8.15(d, J =
9.5 Hz, 1H) 8.24 (m, 1H) 8.38 (bs, 1H), 8.65 (s, 2H), 10.7 (bs, 1H).

The following compound are obtained analogously

6-(3,5-difluorophenyl}-2-{3-[5-(1-methylpiperidin-4-yloxy}pyrimidin-2-
yllbenzyi}-2H-pyridazin-3-one

e 0 .
("A23")

hydrochloride, ESI 490;

6-(3,5-diflucrophenyl)-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one

/jxo\/\/N
K©)\ IIASGII;

6-(3,5-difluoropheny!)-2-(3-{5-[2-(4-methylpiperazin-1-yl}ethoxy]-
pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one, hydrochloride,
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=
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N o N/| \/\N/\

oy s
"A57" ESI 519;

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljbenzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one

/j/o\/\/N
‘\©/L “AGOH;

2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-ylibenzyl}-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one {"A64") hydrochloride, ESI 464;

6-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-ylmethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, ESI 504,

"AGS";

PCT/EP2008/003473

()



NfIJ)LN I1-1 509 110 trifluoroacetate - 105 - "A72" *", ---_ [ r-NH2 N
IH trifluoroacetate (obtainable from Boc-protected precursor) 495 "A73"
O/--7---/NH2 N 10 trifluoroacetate (obtainable from Boc-protected
precursor) 509 "A74"

WO 2009/006959 PCT/EP2008/003473
' -89-
F
0 9
8] N
5 N\N o N%j/ ~TN
=
\\©/LN
"A110"
F
10
F l =
(‘ N\N o Nﬁj/o\/\ﬁ/
C ‘\©)%N "A111";
15
hydrochloride, ESI 450 (precursor BOC-protected compound);
6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yljbenzyl}-2H-
20 pyridazin-3-one hydrochloride, ESI 476
Z 0
F \N/N E\r\i\ /O\IH
N - O "A1 02n
(2 F

C (precursor BOC-protected compound),
'H-NMR spectrum of "A102" hydrochioride:
"H-NMR (de-DMSO): 3 [ppm] = 1.94 (m,.2H), 2.19 (m, 2H), 3.08 (m, 2H),
3.26 (m, 2H), 4.89 (m, 1H), 5.44 (s, 2H), 7.15 (d, d =10 Hz, 1H), 7.36 (U,
J1 = 9.2 Hz, Jp = 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).

30

35



FNE-f2 H11 \NO NNNIP trifluoroacetate (obtainable from Boc-protected
precursor) 481 "A84" . \\NH N-No IP trifluoroacetate (obtainable from
Boc- protected precursor) 521 WO 2009/ 006959PCT/ EP2008/ 003473 - 106 -
"A90" FH, P---/---/ 1litl NNN 1. trifluoroacetate

WO 2009/006959 PCT/EP2008/003473

-90-

Example 11
The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylamino-

propoxy)pyridin-2-ylbenzyl}-2H-pyridazin-3-one ("A24"), ESI 477, is carried

out analogously to the following scheme

0
PPhalDIAD = \/@\
\/©\ ' F SN %’O

Y, O

15 PACI(PPh,),

DME

KePO,

O/\/‘N = " AZ4"

\N N

20

PPh,/DIAD

Example 12
25 ()
C The preparation of 2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(3,5-diflucro- ‘

phenyl)-2H-pyridazin-3-one ("A25") and 6-(3,5-difluorophenyi)-2-{3-[5-(1-
methyl-1H-pyrazol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

("A28") is carried out analogously to the following scheme
30

35



(obt ai nabl e from Boc-protected precursor) 537 "A92" o dir \NrtH N-N 110
trifluoroacetate (obtainable from Boc-protected precursor) 509 Exanple 17
The preparation of N-[2-(1H i m dazol-4-yl)ethyl]-2-{316-0x0-3-(3,4,5-
trifluorophenyl)-6H pyridazin-1-yl nmet hyl ] phenyl | pyri m di ne-5-car boxam de
("A51") is cwoicedooeas® anal ogously to the foll owi ng schetfE/EROGH3AND

2009/ 006959PCT/ EP2008/ 003473 - 107 - 15.34%0 ng (0.334 nmmal) of

2-{346- 0x0-3-(3,4,5-trifluorophenyl)-6H pyridazi n-1-yl net hyl ] phenyl }pyri m d
i ne-5-carboxylic acid are dissolved in 2 mM of DW, and 75 pl1(0.67 nmol) of
4- et hyl nor pholine, 97 ng 20(0.50 nmml) of EDCI and 60 ng (0.43 mmol) of

HOBt are added. 51 0.44 mmol ) of histam ne are added, and the reaction
m xture is stifged oogthe Eagm re for PeBPh), Wat er jadded to the
reaction m xture, "an result r ecpitate—+sHdj Ltered aoff with
suction. Acetonitrile | DP5added r esticdaeg whi ch | S aﬁ?fl | tered
off with suction, and the C.residue is driée@&PPn vacuo. gr gy of

"A51", RE = 2.63 min (nmethod B), ESI 532. The follow ng corrpbunds are
obt ai ned anal ogously 30 V\D@OOQI 006959PCT/ EP2008/ 003473 - 108 -

E
*N\/OY
F \J\ “A25“
10

PPh,/DIAD

MY

Dy
-
15 ’N ItA26|l

PdCl,(PPh,),

DME N
K,PO, N

20 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 2.11 g (42.9 mmol) of tripotassium phosphate trihydrate
25 in 120 m! of dioxane and 14 mi of water, and the mixture is stirred at 90°C

for 18 hours. The reaction mixture is cooled o room temperature, tert-butyt

SO

methyl ether and water are added, and the mixture is filtered through

kieselguhr. "I;he organic phése of the filirate is separated off, dried over
30 sodium suifate and evaporated. The residue is chromatographed on a

silica gel column with dichloromethane/methanol as eluent; [3-(5-brome-

. pyrimidin-2-yl)phenyilmethanol as pale-yellow crystals; ESI 265,267.

12.2  2.60 ml (13.2 mmol) of diisopropyl azodicarboxylate are added
35 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)-



Conpound No. Nane and/or structure ESI [W HPLC (Rt in mn) nethod "A52"
40 ... .. NOONt4-"-"--ThrN 547 2.85 B "A53" 1411 No SO N tsl-.7wt3 H
563 2.99 B

WO 2009/006959 . PCT/EP2008/003473
92 -

phenyllmethanol, and 3.47 g (13.2 mmol) of triphenylphosphine in 30 ml of
THF, and the reaction mixture is stirred at room temperature for 18 hours.
The reaction mixture is evaporated in vacuo, taken up in 2-propanol,
heated to the boil and allowed fo cool. The resultant precipitate is filtered
off with suction, washed with 2-propancl and re-recrystallised from
2-propanol: 2-[3-(5-bromopyrimidin-2-y)benzyl]-6-(3,5-diflucrophenyl}-2H-
pyridazin-3-one ("A25") as colourless crystals; ESI| 455,457,
"H-NMR (DMSQO-de): & [ppm] = 5.45 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.35
10 (tt, Js = 8.8 Hz, J2 = 2.3 Hz, 1H), 7.53 (t, = 7.5 Hz, 1H), 7.59 (m, 1H),
7.66 (m, 2H), 8.14 (d, J = 8.5 Hz, 1H), 8.28 (m, 1H), 8.38 (bs, 1H), 9.086 (s,

2H). O

15 12.3 425 mg (2.0 mmol) of tripotassium phosphate trihydrate and
56.2 mg (0.08 mmaol) 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-yhbenzyl]-8-(3,5-difluorophenyl}-2H-pyridazin-3-one and
00 229 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:
25 6-(3,5-difluorophenyl)-2-{3-[5-(1-methyl-1H-pyrazol-4-y)pyrimidin-2-y!]- ()
( © benzyl}-2H-pyridazin-3-one ("A26") as colourless crystals; ESI 457;
"H-NMR (DMSQO-dg): & [ppm] = 3.80 (s, 3H), 5.44 (s, 2H), 7.13 (d, J =
9.5 Hz, 1H), 7.29 (tt, J1 = 8.8 Hz, J2 = 2.3 Hz, 1H), 7.50 (m, 2H), 7.64 (m,
30 2H), 8.05 (s, 1H), 8.14 (d, J = 9.5 Hz, 1H), 8.32 {m, 1H), 8.35 (s, 1H), 8.45
(bs,TH), 9.11 (s, 2H).

Thé following compounds are obtained analogously:

35



Exanpl e 18 20The preparation of
213-=(5-chl oropyri m di n-2-yCbenzyl ]-6-(3,4,5-trifl uoro-
phenyl )-21-1-pyridazin-3-one ("A54") is carried out anal ogously to the
foll owi ng scheme WD 2009/ 006959PCT/ EP2008/ 003473 - 109 - ture is stirred
at 90C for 1®dnooFbsosseacti on m xture i s evaporated, andPCTRP200HEIIZ | S
purified by nmeans of preparative HPLC, gggi.ng "A54'1 . Exanple 19 5 The
preparation of
243- (4- met hyl pyri m di n- 2-yOQoenzyl ] -6-(3,4,5-trifluorophenyl)-2H pyri dazin-3
-one ("A31') is carried out anal ogously to the follow ng schene 10 20150
nmg (0.36 nmmol ) of $-16-0x0-3-(3,4,5-trifluorophenyl)-6H pyridazin-1-
yl met hyl ] benzam disd.um acetate and 99.5 ng (0. 7i_gol ) of potassium
carbonate are sued in 5mM of acetonitrile, ng (0.3 mol ) of 4-
trinmethyl silyl )e3bulyp<2 he\gixtureis heated in a 25
m crowave reactor at i ser). The reaction
mxture igs filtered and N8V sidue is purified by neans of
preparative HPLC. Yield: A3", white solid, Rt = 3.38 mn (nethod
B), ESI-Ms: 408. 30 Exanp The preparation of
2-(3-pyrimdin-2-yl bénzyl )\&(3, 4, 5-trli fl uorophenyl1) - 352H pyri dazi n- 3- one
("A4") is carried oyt~anal ogously to tihe“f”dl'q'()‘%’/{ﬁ’xﬁbe scheme WD

i@

2009/ 006959PCT/ EPZO (003473 - 110 -

10 " /N\N
N\N 0o N I = CNH
.
C- W "AG3" ESI 526
C. !

"A63" "H-NMR (DMSO-ds): 3 [ppm] = 1.81 (m, 2H), 2.01 (m, 2H), 2.15

15
(bs, 1H), 2.61 (m, 2H), 3.06 (m, 2H), 4.24 (m, 1H), 5.47 (s, 2H), 7.16 (d,
Jd=98.5Hz, 1H), 7.36 (it, J1 = 8.8 Hz, Jo = 2.3 Hz, 1H), 7.53 (m, 2H), 7.68
{m, 2H), 8.10 (s, 1H), 8.16 (d, J = 9.5 Hz, tH), 8.33 (m, 1H), 8.46 (bs,1H),
8.48 (s, 1H), 9.14 (s, 2H);
20
Compound Name and/or sfructure RPLC
No. ESI {Rtin
[M+H]" | min)
C 25 method
C "A103" F
F

F N f“\N
30 ~ CNH
NSo N

35



10 150

yInethyl]benzanldln|un1acetate and 1.1 n1 (6.6 mmol) of

111, 3, 3-tetranet hoxypropane are stirred at 175C for

1 h. The reaction

ng (0.36 mml) of 3-[6-o0x0-3-(3,4,5- tr|fluoropheny|) 6H-pyridazin-1-

m xture is purified directly by neans of preparative HPLC. Yield: 23 ng of

n A4ll ,

whi t e w@hdodioodke = 3. 28 m n (nethod B);
20The preparation of 44113-(5-mnethyl pyr

ESI - V5. 15p@ffer2obeiasdobe 21
di n- 2-yQobenzyl] - 6- oxo- 1, 6-di -

hydr opyri dazi n-3-yl1)-N-(3-pi peridin-1-y opyl ) benzam de (' A55") is carried
out anal ogously to the follow ng scheme 25 30 WO
2009/ 006959PCMP2008/ 003473 201.5 g (6.94 nmol) of
4- (6- oxo-1, 6-{diayalropyri daztn- 3-yl ) benzoi ¢ acid (preparation agcording to
DE 10010422) |are di ssoNed '0 of DMWF, 1. 18 g (8.33 nﬁol) af
3- pi peri di nogr opyl an 8 | mor pholfi ne, 2{7 g
(13.9 mml ) of EDCl ang” 967 ng (6. 24 ol areNadded, and the
m xture is stlirred a The DVK is repoved
by distillatifon, and| 2 M NaCH is addeg ' "The nixtlure is
evaporated, gnd 100 M of THF are a d, Yhe mixture |s stirred for 1| h and
filtered, 50|m of efher are added,~afd 10 m of 4 N HC iln diqxane afe
added. An oillforns 1n the 30 -process, t he supernat ant is . decanted off,
ether is agailnAtded] an supernatant is decanted again. 30 m of
i sopropanol are added to residue. After 3 days, ¢rystals form
which are filjtered off n, washed . opamol ard dri ef
35Yi el d: OOJng of "AS5", Rt .1 mn - WD NH
2009/ 006989PCT/ EP200B/ 003473 - Nanmle 22 The prgparati pn of
N-(2-{343-(3,/5-di fl uprophenyl) - 6= HAF i dazi n- 1-
5y|nethy|]ph3ny|}pyr m di n-5-y0-2 et hyl am noacetam de ("A85") is car(ipd
out anal ogously to the foll ow ng ene
"A106"
15
20
"A107" E
25 ()
"A108"
30
35




Ol N 4-C N, ICH- 11.,..p? NH2 Et NOP112 Tol uol DNVAP
20trifluoroacetate, ESI 477. The foll owi ng conmpounds are obtained

anal ogously
N-(2-{3-[3-(3,5-difluorophenyl)-6-o0x0-6H pyridazi n-1-yl net hyl] -

phenyl } pyri niv 190%006339- 4- di met hyl am nobut yr anmi de hydr ochPGF/EEROS/Q3403 " AB7" ,
ESI 505; -95.-

N-(2-{3-[3-(3, 5-di fluorophenyl) - 6-o0x0-6H pyridazi n-1-yl net hyl] -,
phenyl } pyri m di n-5-y1) - 3-di met hyl am nopr opi onam de WO

2009/ 006959PCT/EP2008/ 003473 - 113 - 5 (0 "A95" ES| 491 Exanple 23
Reaction of 't 0&'-icO CHZ: N(CHB) C0O-tert - butyl under stanhdard |conditfons
and conventiopal workj-up S

N
N
N
N S
5 N0 NP XN/
\

10
(f Example 13
C
15 The preparation of 6-(3,5-diflucrophenyl)-2-{3-[6-(4-methylpiperazin-1-yl)-
pyridazin-3-yljbenzyl}-2H-pyridazin-3-one ("A27") and 6-(3,5-diflucro-
phenyl)-2-{3-{6-(3-dimethylaminopropoxy)pyridazin-3-ylbenzyl}-2H-pyri-
dazin-3-one ("A28") is carried out analogously fo the following scheme
20
i N ! O'B Oy~ Thome
+ o DMSO
- =
_ E‘ 25 C, \N,N\/Qq
} Pd(PPhy), N
CH,CN
NaHCO,

H,0
HN/\W 130°C koBy \ HO >N
30 THF . |
@/E\f J@Lq ’Nﬁ”l
N/\l N~

|lA2?’ll
35 IIA28I|



WO 20091006959PCT/ EP2008/ 003473 - 114 - Exanple 24 The preparation of
2-{3[ 6- oxo0-3-(34,5-triffuorophenyl)-6H pyridazin-1-

5yl net hyl | phenyl | pyri m di ne-5-carbonitrile ("A77") and of 243-(5-am no-
met hyl pyri m di n- 2-yObenzyl11-6-(3, 4,5-trifl uorophenyl)-2H pyri dazi n- 3- one
CA93") i s cwaiocemooesse anal ogously to the foll ow ng schemamE3004/0087%5 g (18.6
mrol ) of 3-di met hyl am no-2-cyano- 2-propgg-1-yl - idene)di met hyl anmoni um

chl oride (prepared anal ogously to US 3853946) are suspended in 60 m of
pyridine, and 7.8 g (18.6 mmol) of 346-o0x0-3-
(3,4,5-trifluorophenyl)-6H pyridazin-1-yl nmethyl]benzam di ni um acetate are
30added. The suspension is stirred at 100C for 4 hours. After cooling to
room t enper at , t m of water, and the
crystals are ?ﬁ?f%%ﬂﬁ %Féﬁ@ﬁﬁhdiﬁgﬁ#%éﬂgﬂémkggﬁg%ymﬁth water. The solid is
dried in a vacuumdrying cabinet; Yield: 6.14 g of "A77", beige crystals;

50001 85%955 pCT] ERBURS ?ié%%?@ﬁe”@% Il Eifé‘%‘gi{}g i %FH&\OT‘”SPPY”“

2- { 346- oxo0- 3- 43zifA-Dyliberizl] rﬂ@hlﬁfﬁﬁa;he@%em!yh rochloride, ES| 477,
dazi n-1-yl net hyl | phyé]n %;}/@fm di ne- 5-car bOI’lIyt‘dl’I le (" ATT" ) are dissolved in

60 mM of THF and 60 of nmet hanol , and 2 g of Raney nickel are added. 5
The m xture is subs tly hydrogenat ed at atnospheric pressure under a
hydr ogen at nosphere The catalyst is filtered off with suction and

washed W th THF, arid A trate i s evapor at ed. Yield: 2.9 g of
"A93", pal e- yeIIowsolld HPC 2. 5 m_K_ (pet h C); 10LC-Ms: 424 (MtH).

n--one ("A80"), ESI 393, and of ™

6- (3, 5-di fI uor ophenyl) 2-{34 di met hyl am nopr opoxy) pyr @7d| n- 2-yl | benzyl
H-pyri dazi n-3-one ("A81") hydrochloride, ESI 478, is carri'ed 20out

anal ogously to the follow ng schenme 25

15 6-(3,5-difluorophenyl)-2-{3-[6-(2-dimethylaminoethylamino)pyri-

dazin-3-yi]benzyl}pyridazin-3-one ("A68") hydrochloride, ES| 463;
6-(3,5-difluorophenyh)-2-{3-[6-(4-dimethylaminobutylamino)pyridazin-

3-yl|benzyl}pyridazin-3-one ("AG9");

20 6-(3,5-difluorophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)pyridazin-
3~yllbenzyl}pyridazin-3-one

25 (

- N ()
\]j/”\
"A70".
30

Example 14

The preparation of ethyl 2-{3-[6-0x0-3-(3,4,5-trifluoropheny()-6H-pyridazin-
35 1-yImethyljphenyl}pyrimidine-5-carboxylate ("A29") is carried out analo-



WO 2009/ 006959PCT/ EP2008/ 003473 - 116 - Exanple 26 The preparation of
2-(3-pyrimdin-5-yl benzyl)-6-(3,4,5-trifl-uorophenyl)- 52H pyri dazi n- 3- one
("A83"), ESI 395, is carried out analogously to the foll ow ng schene The
fol |l owi ng conpounds are obtai ned anal ogously 20

243- ( 6- met hyyyByshidthokss- Y1 ) benzy1] - 6- (3, 4, 5-tri f | uor opherpi)erdbtsRyishs

dazi n-3-one ("A86"), ES! 408;
2-(3-pyridin-4-y|benzyl)-6-(3,4,5-trifll%ﬁbphenyl)-Zl-l-pyridazin-3-one
25("A94"), ESI 394; The synthesis of "A83", "A86" and "A94" can al so be
carried out analogously to Exanple 4. 30 Exanple 26a WO

2009/ 006959PCTgd3ApRGheddibivng sddeine Exanpl e 27 The preparation of

3- (4- net hyl pi perazi n-1-y1) - N (2-{346-o0xo0-3-(3, 4, 5-
trifluorophenyl)-6H pyridazin-1-yl nmethyliphenyl}pyrim din-5-ylnethyl)-

propi onam de (" ESE 578, is carried out analogously to the foll ow ng
schene 15 E

10
F

|
N,
"A29II

-
N0 ij]/iof\
KQ/RN

e

15

4.7 g (11.23 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate are suspended in 40 mi of pyridine,
and 2.4 g (16.85 mmol) of ethyl 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 mi of water, and the precipitate is filtered off with suc-
.(,- 25 tion, wash_ed 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.

20

The following compounds are obtained analogously
30 ethyl 2-{3-[3-(3,5-difluocrophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenylpyrimidine-5-carboxylate

35



169 ng (0.4 rrrml) of 243- (5 am nonet hyl pyrlmdln 2- beenzyl] 6- (3, 4 5- 25

tr+oor upllcuyJ.)-Lrl- Pyt idazin=3-one and—83- g (W‘Rﬁ HIIUI) of

3- (4- net hyl pi perazi n-1-yl ) propanoic acid are suspended in 2 m of DWF, and
90 pl (0.8 mml) of N nethyl norpholine, 116 ng (0.60 nmol) of FOCI and 72
nmg (0.52 mmedg20ebieddedt are added, and the m xture i s stpEreshodhoosoeom
tenperature for 15 h. 10 m of water g added to the reaction m xture, 30
which is then extracted with ethyl acet ? The crude product is
crystallised using ether. Yield: 104 ng of "A96", berge solid; HPLC. R =
2.49 mn LG Ms: 578 (M+H). 35 The fol |l owi ng conpounds are obtai ned

anal ogously WO 2609/ 006959PCT/ EP2008/ 003473 - 118 -

2- (4- et hyl pi per gain-1- A-N- (2-{346- 0xo-3- (3, 4, 5-trifluorophenyl) -

6H pyri dazin- 1- hyI ] phenyl | pyri m di n-5-yl net hypacet am de, ESI 564,

2- met hyl am no- B 0X0-3- (3,4 5-trifluorophenyl)-6H pyridazin-1-yl net

hyf | phenyl ) pyri m di n-pgi_- et hypacet m/d\, trifluorolbacetate, ESI 495

0 HyCzN, 20 "A98" o N7 0

3-clinmetthyl am no- N- ( 2-{ =>3-1(3,4,5-trifluorophenyl)-6H pyri 25dazi n-1-y
| met hyl ] phenyl ) pyrim din | met hyl ) propi onam de ("A99") trifluoroacetate,
ESI 523, ("A30"); Rt = 3.51 min.; ESI 449.

10 Preparation of 6-(3,5-diftuorophenyl}-2-[3-(5-hydroxymethylpyrimidin-2-yi)-
benzyl]-2H-pyridazin-3-one ("A101"}

C 1 g (2.43 mmol) of 2-{3{3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-yl-

15 methyl]phenyl}pyrimidine-5-carbaldehyde [preparation Example 7] is sus-
pended in 15 mol of ethano!l and 15 ml of THF. The reaction mixture is
cooled fo 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).

20
. The precipitated product is filtered off with suction and dried in a drying
cabinet.
Yield: 960 mg, white solid "A101", ESI 407.

C 25 Example 15 ()
The preparation of 2-{3-[8-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyllpheny}pyrimidine-5-carboxylic acid ("A31"} is carried out analo-

30 gously to the following scheme

35



Exanpl e 28 The preparation of WD 2009/ 006959ACT/ EP2008/ 003473 - 119 -
4-(243-[ 3-(315-di fl uorophenyl) - 6- oxo- 6H pyri dazi n- 1-yl net hyl i phenyl | pyrimd
i n-5-yOnor phol i n-3-one ("A75") is carried out anal ogously to the foll ow ng
schene 5 10 tol uene refl ux Cs2CO3 acetonitrile 25Exampl e 29 The
preparati on W0 BYUH0E39di met hyl am nopr opoxy) - 3, 5- di f | uor opEBEANPS/ RIS

(5-nmet hyl pyrimdin-2-yl)benzyl]-2H pyri daggi.n- 3-one ("A78")

trifluoroacetate,

| '\Q,L/ji K@/k .3

3.4 g (7.29 mmol) of ethyl 2-{3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-pyri-
10 dazin-1-yimethyllphenyl}pyrimidine-5-carboxylate are dissoived 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

Y

to room temperature, and the organic solvent is removed by distillation
in a rotary evaporator. 300 mi of water and 30 m! of THF are added to
the residue, and conc. HC| 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

15

. drying cabinet.
20 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-oxo-6H-pyridazin-1-yimethylphenyl}-
C 25 pyrimidine-5-carboxylic acid ("A32"), ES| 421.

Example 16

The preparation of N-(2-dimethylaminoethyl)-2-{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyllphenylpyrimidine-5-carboxamide ("A33"}

30

is carried out analogously to the following scheme

35



30ESI 492, is carried out anal ogously to the follow ng schemre WO

2009/ 006959PCT1EP2008/ 003473 - 120 - 63 pl(0.54 mmol) of

3-di et hyl am nopropan-1-ol is dissolved in 10 mM of DM, and 22 ng (0.54
mmol ) of sodium hydride in paraffin oil (60% are added, and the m xture is
stirred forwboidesg00 my (0.49 mmol) of 243- PCT/EP2008/003473

(5-met hyl pyri m di n-2-yGbenzyl1- 6- ( 3, 4,_q-obr_i fl uorophenyl) - 2H pyri dazi n- 3-
one are subsequently added. After 2 h at ‘roomtenperature, the reaction is
termnated by addition of 2 mM of 1 NHCI. The solution is evaporated and
purified by means of preparative HPLC. Yield: 9 ng of "A78", Rt = 2.51 mn
(method C, LC-Ms: 482 (MtH). Exanple 30 The foll ow ng conpounds are

_obt ai ned anal ogou o Exanple 8 Conmpounc No. Name and/or structure ESI
[ MA+1] + HPLC (Rt n) Qethod "A112" -N NYNen so... I\IN I N".,..---L,
412 ]

N‘N 0 N¥ i OH 2
5 l@)\*—w
F
F
I|A33"
F |

o |
NON7]/K
l\@/\\‘H
N
QO

150 mg (0.334 mmol) of 2-{3-[6-0x0-3~(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-ylmethyllphenyfi}pyrimidine-5-carboxylic acid are dissolved in

2 mi of DMF, and 75 pl (0.67 mmol) of 4-methyimorpholine, 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

15

20 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 508.

25 The following compounds are obtained analogously

N
A

Compound Name and/or structure HPLC
No. ’ ESI (Rtin

[Vi+HY® min)

method

30 IIA34II I3

F q =
Ney o N’/Tﬁ\ﬁ/\/\'f/ 593 2.64
S B
35

trifluoroacetate




WO 2009/ 006959PCT/ EP2008/ 003473 - 121 - "A113" --- -N, 7. NNI N |
N..,. .359 5 Exanple 31 10The foll ow ng conpounds are obtai ned
anal ogously to Exanple 10 WO 2009/ 006959PCTI EP2008/ 003473 - 123 -
432 akt\ N

WO 2009/006959 PCT/EP2008/003473
-101 -
IIA35H F
F
[ |
N g S PN 537 | 268
2 H B
frifluoroacetate
IIA36II
_ F.
’ .
° P W \f/ 581 | 3.28
M0 N NSO : B
C- k@/‘\\N H O
n n F
15 A37 .
2
! 505 3.34
MNyo N N'/\/\Nj\
<A H B
k@)\N
20
"ASBH F
F
' g\l/ 609 | 3.36
N0 NP NN Y
.l H X B
N
C . o
’ “Asg“ F
F
[ 438 | 2.90
30 NS0 7 [ NH, B
k©/kN

35

"M 23"



NNO 1

()

"Al 24" i N "...0,...... .0 -l UL UMAY, ML 443 "AL25" 0
WO 2009/006959 PCT/EP2008/003473
-102 -
HA4OII_ F
F
F 1 o D 562 | 2.72
N0 NF NSNS B
5 v I H
N7 .
triflucroacetate
I|A4:1ll
10
521 2.63
B
15
ALY F
F
1 ~ - 510 | 2.91
20 '\©)% | H B
N
"A43" F
. f\
25 ¥ T O ° 621 | 348
(" N0 N N
a k@/g‘“ H B
"A44" F
F
30
1 S 857 | 3.51
NCTo L NTATN (M+Na) | B
k@/‘*\ H
N NTO
o}
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O Ntrifluoroacetate 472 "A 26" *---.Ne |l it*N505 "Al 27"

6- (3, 5-di fl uorophenyl)-2-{345-(2-pyrrolidin-1-yl-

et hoxY) PYri m di n-2-yl ] benzyl1- 2H pyri dazi n- 3-one, hydrochl oride 490 "Al
28" 6-(3,5-di f)uorophenyl)-2-13-[5-(3-norpholin-4-yl-

propoxy) pyri mdi n-2-yl ] benzyll- 2H pyri dazi n-a-one, trifluoroacetate 520

WO 2009/ 0069%OROIY/@PZI08/ 003413 - 124 - "Al 29" ---- N411GGT/ER20§§/003473
---0-"-eee e N'-- trifluoroacetate-103-
"Ad4a" from "Ad4" using TFA/dioxane:
F 535
Q
F at
= N NH
5 %O N/Afx\H
deb“
triflucroacetate
10 1[A45rr F
; F
% " » /jj\ 549 | 2.68
NS0 NP NN
- N | Q B
15

triflucroacetate

||A46II

F
F
N
20 s /jj\/\)b 549 | 2.68
N
NTTo NF N B

C triflucroacetate
: 25
( "ALT" E
. F.

F [J\ 565 | 2.65

N0 NP NN
< J H (} B
30 N

trifluoroacetate
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506 "A130" 6-(3,5-difluorophenyl)-2-{3-[5-(2-norpholin-4-yl-

et hoxY) Pyrim di n-2-yl i benzyl)-2H pyri dazi n-3-one, hydrochl oride 506 "A131"
Il 10 Th-N "' 490 Exanpl e 32 The foll owi ng conpounds are obtai ned

anal ogously to Exanple 10 with subsequent renoval of Boc Conpound No. Name
and/ or st ugiqu [MH HPLC (Rt in min) method "Al

6-(3,5-difl uorS%h‘gﬁ%’%) 2-1345- (4- met hyl.ani no- FET/EP2008003473

but oxy) pyri m di n- 2-yl benzy1} - 2H pyri daﬂﬁ%1 3-one, hydrochloride 478 "A133"
6- (3 5-di f I uorophenyl) - 2- (345- ( 3- net hyl am no-

liA48l1 F

T “ 578 | 2.50
L. P N
N0 NF ﬁ pO B

trifluoroacetate

° .IIA49II .
10
’j’ﬁ 519 | 2.60
Z N»\/\/N\

™

15 trifluoroacetate
|:A50|| F
- .
] 544 2.64
%0 N&)/ﬂ\N/\/\/?‘D B
H
20 K@)‘\‘N
trifluoroacetate
'IA71II F.‘
F Q N, —
25 -~ N )
/ .
(-‘ = Ny 0 NT 509
- trifluoroacetate
30 :

35



propoxy) pyri m di n- 2-yl Thenzyl } - 2H pyri dazi n-3- one, hydrochl ori de 464
"A134" 6-(3,5-difluorophenyl)-2-{345-(pyrrolidin-3-yl-

met h, oxy) pyri m di n-2-yl i benzyl}-2H pyri dazi n- 3- one, hydrochl oride 476
125 - "Al 35" 6-(3,5-difluorophenyl)-2-(315-(3-ethyl am no-

pr opoxy) pyri hi benzyl | - 2H pyri dazin-3- . one, hy 478
"A136" 2-{3?@8@9/§081yn0et hoxy) pyrimd in-2-yl | benzyl}- 6-fjﬂérﬁ)ﬁlhﬂo%r/dﬁ?tﬁsrj
(3,5-difluorophenyl)-2H pyrid azin-3- one'IO ydro- chloride 436 "A137"

6- (3, 5-di fl uorophenyl)-2-{3-[5-(pi peci di n- 3-yl oxy) -

pyri mdin-2-ylibenzyl y2H pyri dazi n-3-one, hydro- chloride 476

"A72" £

/j)L ~"NH,
495
F
N“N
5

frifluoroacetate

(obtainable from Boc-protected precursor)

"AT3" NH2
v Q{l
; e \6 509

15 trifluoroacetate

~

(obtainable from Boc-protected precursor)

'IIA74II'

trifluoroacetate

(obtainable from Boc-protected precursor)

0]
=)
N“N %\HN
30

trifluoroacetate

25 "A84ll

O

(obtainable from Boc-protected precursor)

35



"A138" 6-(3,5-difluorophenyl)-2-(345-(piperidin-4-yl-
“methoxY)Pyrim di n-2-yfl benzyl | - 2H pyri dazi n-3- one, hydrochl ori de 490
39" 6-(3,5-difluorophenyl)-2-1345-(pyrrolidin-3-yl oxy)-

pyrimdin-2-y
6-(3,5-dif|w:)

i | benzyl | - 2H pyri dazi n-3-one, trifluoroacetate 462 "Al40"
rophenyl)-2-{3454(8)-pyrrolidin-3-
ﬁﬁﬁgvyﬁ%enzyl | - 2H pyri dazi-n- 3-one, trifl UBr EALAE 62

yl oxy) pyri m
"A141" 6-(3,5-difluorophenyl)-2-{315- ({®Bpyrrolidin-3-
yl oxy) pyri m di n- 2-yl ] benzyl } - 2H- pyri dazi n- 3-one, trifluoroacetate 462
"Al42" 2-(3-[5-(piperidin-4-yloxy)pyrimdin-2-yllbenzyl)-6-
pyridin-4-yl- Zﬁy@ﬁ dazip=3=one—t= "
@*(l : -
F /\/\/
== N
a
F Ny "0 N:fk‘“‘ 537
N
: ﬁ
trifluoroacetate
(obtainable from Boc-protected precursor)
s T!Agzll F
= M H
‘4
F Ny ™0 “:\ﬁH 509
\\<©LN
15 triflucroacetate
(obtainable from Boc-protected precursor)
Example 17
20
The preparation of N-[2-(1H-imidazol-4-yl)ethyl]-2-{3-[6-0x0-3-(3,4,5-
trifluorophenyl)-8H-pyridazin-1-yimethyl]phenyl}pyrimidine-5-carbox-
amide ("A51") is carried out analogously to the following scheme
- 25
30

35

" Al

)



IWPN : Ni-1\11-1 N, ...-7n ....,cC. .

4- (6- 0x0-1-{345- (plperldln 4- onxy)pyrlm

, 6-di hydr opyri dazi n-3-yl)benzonitrile 465
126 - 110 110N.1'"'NN I N "Al44"

3- (6-0x0- 1-{315- (pi peridin-4-yl oxy)pyrim
benzyl} -1, 6-YPRYWI08EHF? | dazi n- 3-yl ) benzon

6- (3, 5-di fl uorophenyl) - 2-{345-(2- pi perazipn- 1 -yl -

-2-yl]be nzyl}-2 H pyridazin-3-one,

-?2.0. .. 441 " A143"
di n- 2 yll ‘benzyll-1
WO 2009/ 006959PCT/ EP2008/ 003473

di n- 2-yl k

trile 465 "A1PST/EP2008/003473

eth oxY)PYrimd i

,\j»

-(3,4,5-trifluorophenyl)-6H-pyri-

off with suction. Acetfonitrile is

F
F
H
F = 0 W
+ N
- G N i OH
5 '\@)‘\\ HN
N
F
F
IIA51 n
N e ,-j)L
15
150 mg (0.334 mmol) of 2-{3-[6-0x0-3
dazin-1-ylmethyllphenyl}pyrimidine-5-carboxylic acid are dissolved in
2 ml of DMF, and 75 pl (0.67 mmol) of 4-methylmorpholine, 97 mg
20 (0.50 mmol) of EDCI and 60 mg (0.43 mmol) 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
C added to the residue, which is again filtered off with suction, and the
25 . P,
(,—‘ residue is dried in vacuo.
- Yield: 127 mg of "A51", Rt = 2.63 min (method B), ESI 532.
The following compounds are obtained analogously
30

35



trifluoroacetate 505

"Al46"

643, 5-d ifluorop h enyl)-2-{315-(p iperid

i n-4=ytoxy)=

3-(6-0x0-1-{3-15-(2-p i

per azi

n-1-yl eth oxy)-

pyrTTImid T n-2-ytJbenzyt -2 pyri dazi n- 3- ofne

PYri mi

d

"Al4rT

in-2-yl]benzyll-1, 6-di hydropyri dazi n-3-yl) -
op_henyl)-2-{345-(p iperid in-4-yl- nmeth oxy Lm |
QP}ZQOQ%PEQB%/H d azi n-3- one 472 Exanpl e 33)13%%/;3&'%@9?3613' OW ng

6-(3-flu cr
i n-2-yl ] ben

conpounds are obtai ned anal ogously to EX88ple 12 with subsequent renoval

z

benzonitrile 494 "A148"

of

Boc 30 WD 2009/ 006959PCT/ 102008/ 003473 - 127 -
Compound Name and/or structure HPLC
No. ESI | (Rtin
[M+H]* | min)
method
IIA52I|'
5 . F
=
| 2.85
A N NN 547 B
g@ )
N
10 I1A53Il
F
, o sss | 299 O
( M So NF i N/\\/\lg B
v H
N
15
Example 18
20 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
- .
25 P . )
C j
. F =
= ﬁ\ > Cl ]
N]"“N Oo L o’:l/ . N0 Nﬁj/CI
H
K@JZ G k©)<~N
NH,
30 "A54"

35

250 mg (0.60 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
yimethyllbenzamidinium acetate are suspended in 3 mt of pyridine,

74 mg (0.66 mmol} of 2-chloromalonaldehyde are added, and the mix-



Conpound No. Nanme and/or structure ESE [ mrH "A149" _ 101 2431541

-pi peridin-4-yl-1Hpyrazol -4-yl)pyrimdin-2-y11-~ "~ 77 7 a o
benzyl11-6-(3,4,5-trifluorophenyl)-2H pyridazin-3-one FS )--j N, N 101 544
"A150" ". N N 3-(6-o0x0-1-{3-[5-(1-piperidin-4-yl-1H pyrazol-4-y1l)-

pyri m din-2-yl | 1} -1, 6-di hydropyri dazi n-3-yCbenzo- nijftf.i i |\
Py A 2o Frd 0ok - bl b foodhdsirs

6- (1- met hyl- 1H pyrazol - 4-y1) - 2-{3-[ 5- (1= B1%Deri di n- 4-yI -

1H pyrazol -4-yl)pyrimdin-2-yl]b enzyl}-2H pyri dazi n- 3-

ture is stirred at 90°C for 15 h, The reaction mixture is evaporated, and

the residue is purified by means of preparative HPLC, giving "A54".

5 Example 19
The preparation of 2-[3-(d-methylpyrimidin-2-yl)benzylj-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one ("A3") is carried out analogously to the fol-
lowing scheme

10

M

F
C F I ; F
-
_ F B /ﬁ\o- N F | A
N“N O NH * WO N
15 2 . W

20 150 mg (0.36 mmol) of 3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate and 998.5 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 filtered and evaporated, and the residue is purified by means
of preparative HPLC.

Yield: 16 mg of "A3", white solid, Rt = 3.33 min {method B), ESI-MS: -

408.
30

Example 20

The preparation of 2-(3-pyrimidin-2-ylbenzyh)-6-(3,4,5-trifluorophenyl)-
35 2H-pyridazin-3-one ("A4") is carried out analogously to the following

scheme



one, trifluoroacetate e7y0 NI- | 1p ---N b N H 494 WO

6- ( 3- net hoxypheny1l) - 2- { 315- ( 1- pi peri di n-4-y1-1H pyr a-

zol -4-Apyri m di n-2-yl i benzyl } - 2H pyri dazi n- 3-one, trifl uoroacet ate 520
"A153" 6-(3- quoro henyl) - 2- { 3- [ 5- (1- pi peri din-4-y1- 1H_8’¥ 508
yl ) pyri ni di @28 y1}- 2H pyri dazi n- 3-one " A154" B Gendders
6-(3,5-difl uorophenyl) 24345- ( 1H pyr azol t4- yppyri m di n-

2-yl poenzyl}-2H pyri dazi n-3-one N,

F

“A4“
N (s NH + \0 0/ : :E
N

150 mg (0.38 mmol) of 3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-

10 yimethyllbenzamidinium 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
C ' purified directly by means of preparative HPLC.
Yield: 23 mg of "A4", white solid; Rt = 3.28 min (method B}); ESI-MS:
15 a0
Example 21

20 The preparation of 4-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-di-
hydropyridazin-3-yl}-N-(3-piperidin-1-ylpropyl)benzamide ("A55") is car-
ried out analogously to the following scheme

25

3

30

35

()



NH 443 \ 411 -N\O0O NN 4. " A155"

6- (3, 5-di fl-uor ophenyl) - 2- (3- { 541- ( 2- net-hyl-amnoet hyl )--1 -~ = e '
H pyrazol -4-yl ] pyrimd in-2-yl}benzyl)-2H pyri dazi n-3- one, hydrochloride H
N _ 40_ NC

WO 2009/006959 PCT/EP2008/003473
- 111 -
A0 NP
N O SN
- . N. O -

G,
NH

H
NN i ' '
O KQH .

= /ﬁ\ o
O
L o L
NP —

“

O

7
19 HO N0 ij]/
Ffo \\0/‘*\\“ wABE"
FF
20 1.5 g (6.94 mmol) of 4-(8-oxo-1,6-dihydropyridazin-3-yhbenzoic acid

(preparation according to DE 10010422) are dissolved in 20 mi of DMF,
1.18 g (8.33 mmol} of 3-piperidinopropylamine, 1.56 ml (13.8 mmol) of
4-methylmorpholine, 2.7 g (13.9 mmol) of EDCI and 967 mg
- (6.84 mmol) of HOBt are added, and the mixture is stirred at room tem-
(,f 25 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 ml of THF are
added, the mixture is stirred for 1 h and filtered, 50 ml of ether are
added, and 10 ml of 4 N HCI in dioxane are added. An oil forms in the
30 process, the supernatant is decanted off, ether is again added, and the
supernatant is decanted again. 30 ml of isopropanoi are added to the
oily residue. After 3 days, crystals form, which are filtered off with suc-
tion, washed with isopropanol and dried.

35 Yield: 500 mg of "A55", Rt = 1.70 min, ESI 341.



NI'NN, I 10N-..- 500 30 35 WD 2009/ 006959PCT/ EP2008/ 003473 - 129 -
A6 —6=(3=chtorophenyl)=2=1345-(1-prperidinm-4-yI- IF-pyrazofl -

4-

N

y1) pyri m di n- 2-yubenzyl | - 2H pyri dazi n- 3-one, hydro- chloride C 40% 524
N 101

WO 2009/006959 PCT/EP2008/003473
~112-

Example 22

The preparation of N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-
yimethyllphenyl}pyrimidin-5-yl)-2-dimethytaminoacetamide ("A85")

5
is carried out analogously to the following scheme
/ O
F N 1 \Ni . /U\/il’:\ i
No# N,
10 =
EtN(iPr),
Toluol O
DMAP
—C Y
0
15 F SN N
N ] 9 1 ass
F H

20 trifiuoroacetate, ES1 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- dlmethylammobutyramlde hydrochloride ()
25
30

"A87", ESI 505;

N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl}-

phenylipyrimidin-5-yl)-3-dimethylaminopropionamide
35



"AL57" 411/ N N 508 1110 hydrochl oride "A158"
6- (3, 5-di fl uorophenyl) - 2-(3-{541- (3- met hyl am nopr opyl) -
11-1-pyrazol -4-ylipy rimdin-2-yllbenzyl)-2H pyridazi n-3- one,

hydrochloride /N ,N--N.----- NN- - -
WO 2009/006959 PCT/EP2008/003473
-113 -
= O
N
Z E’k/\rld/ "AQ5", ESI 491,
5 F
Example 23
10 Reaction of
Z O
(L'__' F N\;\/NHZ
15 F

with Cl-CO-CH2-N(CH3)COO-tert-butyl under standard conditions and

conventional work-up gives
F
0 \ oY
20

= )\\/N\\{

=== N O
F N, ~=0 Ni{H
N =N
(__‘ 25 "A88", ESI| 595.

The following compound is obtained analogously

F ‘ o |\
F
30 ESS Y ﬁ
\ N7 Y
F N—p” O i

"A8Y", ESI 509.
35



H 514 \ -N 41 \0 NN  Tik WD 2009/ 006959PCTI EP2008/ 003473 -
130 - "AI59" 3TI-(3-{541I-(2Z-met hyl am noet hyl)-1H pyrazol - 4-y1] -
pyrim di n-2-yl | benzyl) - 6- oxo- 1, 6-di hydr opyri dazi n- 3-y1] -

WO 2009/006959 PCT/EP2008/003473
-114 -

Example 24

The preparation of 2-{3-[6-ox0-3-(3,4,5-triflucrophenyl)-6H-pyridazin-1-
ylmethyllphenyl}pyrimidine-5-carbonitrile (*A77") and of 2-[3-(5-amino-
methylpyrimidin-2-yl)benzyi]-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
("A93") is carried out analogously {o the following scheme |

o .
/ 0 OJ.\ \N+/
- P~ ,\)cl_
e A O
NH,
F
15 o A0
pyridine
_ _ F \N/N\Qri "A77", ES| 420
Z CN

10

s

F N
F
20 P
A, /Raney nickel F \N’N J@YN "AQ3", ES| 424
- Lo
MeOH/NH, F N \J\/ NH,
F
- ()

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 mi of pyridine, and 7.8 g (18.6 mmol) of 3-[6-ox0-3-
(3,4,5-trifluocrophenyl)-6H-pyridazin-1-yimethyllbenzamidinium acetate are

30 added. The suspension is stirred at 100°C for 4 hours. After cooling to
room temperature, the mixture is stirred into 300 m! of water, and the
crystals are filtered off with suction and washed with water. The solid is
dried in a vacuum drying cabinet;

Yield: 6.14 g of "A77", beige crystals;

35 .
HPLC: Rt = 3.34 min (method C); LC-MS: 420 (M+H).



benzonitrile
401\ 1;

6.2 Hz,

1H),

J2
(t,

L

7.

1.
7.5 Hz

J

' H NMR ( d6- DVBO) :
4.28 (t, J = 6.2 Hz, 2H),
= 8.0

2H)
58(m 2 Hz, 2H), 779(t, J

H N I*-Nri 489 N :"
5 [ppm = 21 (bs, 1H),

, J2
= 1.6

10

15

20

25

30

35

2 Hz, 1H). 8.38 (dt,
Hz, "1H), 8.46 (s, 1H), 8.

|
5.5
(d, J
J1l =

53 b

N N-

oo

2.35

3 (s, 2H), 7.
8.00 (dt, J1

Hz, 1H),

= 9.8 Hz,

.5 Hz,
, 1),

J2 =
9.20

(s, 3H),
23 (d, J

1H) Pc%ﬂf%oé/&ifs

1.8
(s, 2H)

24.2 2.9 9 (6.9 mmol) of 2-{3-[6-0)(0-3-(3,4,5-triﬂuorophenyl)—6H-pyn'-
dazin-1-ylmethyllphenyl}pyrimidine-5-carbonitrile ("A77") are dissolved in
60 ml of THF and 60 m! of methanoi, and 2 g of Raney nickel are added.
The mixture is subsequently hydrogenated at atmospheric pressure under
a hydrogen atmosphere for 6 h. The catalyst is filtered off with suction and

washed with THF, and the filtrate is evaporated.
Yield: 2.8 g of "A93", pale-yellow solid; HPLC: 2.53 min (method C);

LC-MS: 424 (M+H).

Example 25

The preparation of 6-(3,5-difluorophenyl)-2-[3-(6-oxo-1,8-dihydro-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A80"), ESI 393, and of
6-(3,5-difluorophenyl)-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

PPh,/DIAD
THF

|IA81 1}

||A80II

jo



"A160" 6-(3,5-d ifl uorop henyl)-2-(3-{511-(2-pipe razi n-1-ylethyl)-

I pyrazot=4-ylpyrimdin-2-yl fbenzyl) - 2ZH pyri dazi n- 3- oneé Si E- Th 555
NN /-NciNH N IS "A161" 3-(6-o0x0-1-{3-[5-(1H pyrazol-4-yl)pyrimd
in-2-yl]benzyl}- 1, 6-di hyd ropyridazin-3-yl)benzonitrile

WO 2009/006959 PCT/EP2008/003473
- 116 -

Example 26

The preparation of 2-(3-pyrimidin-5-ylbenzyl)-6-(3,4,5-triflucrophenyl)-
2H-pyridazin-3-one ("A83"), ESI 395, is carried out analogously to the

5
following scheme
- B Pd(PPh,), . '
HO\/@\ . r\“\/%N ¥4 e .
B(OH)2 N') NaHCO, | ’)
acetonitrile/water N
10
F \ UNH O
PPhy/DIAD
THF
The following compounds are obtained analogously
20

2-[3-(6-methylpyridin-3-ylbenzyl]-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A86"), ESI 408;
2-(3-pyridin-4-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
25 ("AS4"), ESI 394;

)

-

The synthesis of "A83", "A86" and "A94" can also be carried out analo-

gously to Example 4.

30
Example 26a
The preparation of 2-[3-(5-methylpyrimidin-2-yl)beniyl]—G-(ZH-pyrazol—S—
yl)-2H-pyridazin-3-one ("A100™), ESI 345 is carried out analogously {0
35 '

Example 8.



N 41-- NH | 432 40 WO 2009/ 006959PCT/ EP2008/ 0034/ 3 - -131 -
(d6- DVBO): 6 [pprr] = 5.48 (s, 2H), 7.18 (d, J = 10 Hz, 1H), 7.53 (t,
7.5 Hz, 1H), 7.55(m 1H), 7.73 (t, J = 7.8 Hz, 1H), 7.94 (dt, Ji = 7.
12 = 1.2 He, 1H) 815(bs 1H),8.19(d,J:10Hz 14, 8.27 (dt,

7.5 Hz, 4-12 = 1 1H), 8.33 (dl, J1 = 6.5 Hz,

J=1.6H ‘YPDZ°°9§°§Pé9(bs 1H), 8.48 (bs, 1H): 9. 18 (s PW”%?’“@Z%
"A162" 3-[6-0x0-1-(3-{541-(2-piperazin-M7yl et hyl ) - 1H pyrazol - _

yl ] pyri mdin-2-ylibenzyl)-1, 6-di hydropyridazin-3-yl]- |Pz N/Th
benzonitrile N 101 544 Exarrpl e 34 The fol |l owi ng conpounds are obt ai ned
anal ogously to Exanple 16 Conpound
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Exampie 27

The preparation of 3-(4-methyipiperazin-1-yl)-N-(2-{3-[6-ox0-3-(3,4,5-
trifluorophenyl)-6H-pyridazin-1-ylmethyllphenyl}pyrimidin-5-ylmethyl)-
propionamide ("A96"), ESt 578, is carried out analogously to the follow-

ing scheme
o]
= ~
F > N N (\N
N , \j\, HOT(\/N\)
+
E N A\ NH, o
F‘
EDCI
HCBt
DMF

QA
F SR N
N > N/ n n
O

169 mg (0.4 mmol) of 2-[3-(5-aminomethylpyrimidin-2-yl)benzyl]-8-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one and 83 mg (0.48 mmol) of 3-(4-methyl-
piperazin-1-yl)propanoic acid are suspénded in 2 ml of DMF, and 90 pl
(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 preduct is crystallised
using ether.

Yield: 104 mg of "A986", beige solid; HPLC: Rt = 2.49 min

LC-MS: 578 (M+H).

The following compounds are obtained analogously

"H NVR
J =

5 Hz,
J1=

8. 39(t



No. Name and/or structure ESI MtHr HPLC (Rt in mn) method "Al63"

N(Z4-drmmethytam nobutyl)-2-1 3- ( 6- 0X0- 3- pyri di n- 4-
y1l- 6H pyri dazi n- 1-yl net hypphenyapyrl m d| ne-5- carboxanm de, trifluoroacetate
) [ J - No------ . -N? NNON ' 1 I H 484 WO

2009/ 006959PCT/ EP2008/ 003473 -132 - * A164"

N- (4- di met h)‘i\f%?‘ﬁo?{e)%&ft y1l) - 2-{343-(4-cyanophenyl) - PCI/EP2008/005473
6- 0x0- 6H pyri dazi n- 1-yl met hyl ] phenyl! | pyYi8v di ne-5- car boxam de,
trifluoroacetate N

2-(d-methylpiperazin-1-yl)-N-(2-{3-[6-0x0-3-(3,4,5-{rifluorophenyl)-
BH-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yimethyl)acetamide, ESI
564,

F - NLO

' N~ O | H©
=N
10 Kg\\ "AgGT™

- 2-methylamino-N-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
C—- dazin-1-ylmethyilphenyl}pyrimidin-5-yImethyl)acetamide, trifluoro-
15 acetate, ESI 495
A
H
N“‘N

20 ||A98ll

3-dimethylamino-N-(2-{3~[6-0x0-3-(3 4,5-triflucrophenyl)-6H-pyri-

25 dazin-1-ylmethyllphenyl}pyrimidin-5-yimethyl)propionamide ("A2S™) )
(. trifluoroacetate, ESI 523,
F Q /

4
30 _ \ o NR\

Example 28

||A99Il

35

The preparation of



0 a 508 NI 0 N -9 > oo N e

WO 2009/006955 PCT/EP2008/003473
- 119 -

4-(2-{3-[3-(3,5-diflucrophenyl}-6-oxo-6H-pyridazin-1-ylmethyl]pheny!}-
pyrimidin-5-ylymorpholin-3-one ("A75")
is carried out analogously to the following scheme

_Z O
F &~ N N -0
N-’
r\ss\_/j\ ’ C'/”\/o\/\ol
NH,
=

10 toluene l reflux

Cs,CO,4 acetonitrile

F f

25 Example 29

MY

The preparation of 8-[4-(3-dimethylaminopropoxy)-3,5-d ifluorophenyl]-2-{3-
(5-methylpyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A78") trifluoroacetate,
ES] 492,

30
is carried out analogously to the following scheme

35



I H

0

- N Exanpl e 35 The foll owi ng conpounds are obtai ned

anal ogously to Exanpl e 27 Conpound No. ‘Nane and/or—structure ESI [ MFH|
(Rt in mn) method B "A165" -40-.0 1 NN"-,N..-1.,,NL(O,A..

C

10

15
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WO 2009/006959

-120 -

= 0
F S N
N ] 20 - \N/\/\OH
E N .= |
E

NaH l DMF

/ O
F N”N E N\ nATE"

>
F

| H 595

PCT/EY2008/003473

63 ul (0.54 mmol) of 3-dimethylaminopropan-1-ol is dissclved in 10 ml of

DMF, and 22 mg (3.54 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-yl)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 foliowing compounds are obtained analogously to Example 8

Compound Name and/or structure HPLC
No. ES| (Rtin
MeH]* | min)
method
HA1 1 2“ / O
> N N
jf\ M\j\ 412
N N .z
H

HPLC



3. 18 Conmpound "A98" is obtained therefromby renoval of Soc. V\D

20091006959PCT/ EP20081003473 - 133 - "Al66" 0'. 01 11<"----""--"-N-& N---
AH K. " 509 2.59 "A167" lar On0O NNON---7"--------- INNAN..---"-N-"Lo H O
N 631 (M+Na) 3.22 Conmpound "A168", trifluoroacetate, ESI 509, is obtained

t herefrom by renoval of Boc o N)L--C-NH 1 *HN-.No 110
WO 2009/066959 PCT/EP2008/003473

-121 -

UNEE o~

=
S [N oS 359
\N/ N~

5
Example 31
10 The following compounds are obtained analogously to Example 10
C . Compound Name and/or structure HPLC
No. ES! |(Rtin
15 IM+HT"| min)
method
|IA1 14& \/@\r
\J\ 504
20
"A115" &
C %

C. A ATIE" \@/{Y \/@\r\l Q 504

30
F = N N,
R c U
_ N> O/\/O\
& -

35




Exanpl e 36 The preparation of the conpound
346-0x0-1-(3-{5-0-(2-pyrrolidin-1-ylethyl)-1H pyrazol

nzyl)-1, 6-di hydropyri dazi n- 3-y1] -

anal ogously to the foll owi ng schene WD 2009/ 006959PCT/ EP20081003473 -
70.0 g (660 mml) of sodium car
kept under

- 36. 1A
25wat er

¢ Ml

of 5- brom) 2-i odopyrimidine in 325 m -d22t-ol uene,

sol uti on,

benzonitrile ("A168")

nitr ogen,

is carried out

bﬁggérgods%@%g

and the m xture is heated

134

m of
nmol )

to 80C. 2.3 g (3.3 mol) of bis(triphenyl phosphine)palladiun(ll) chloride
are added, and a solution of 50.0 g (329 mol) of 3-(hydro>cynethyl) -

benzeneborom T 650 TNE of _&et @an 'S subsequentty agded [dropw se.
30 The reactlon m xt yre |s stlr 'é for 18 hours The reacti on
m xture is cooled to|rooR d et hyl| acetjate
and 11 of water are added |Itrate nm—.phase i S |separ|at ed
of f, dried over sodi um sul rs and evaporat si due i 476
recrystallised from 352- pronol [ 3-(5- brom)pyrl m di n- 2-yl ) phenyl ] mgt hanol
as pal edyell ow WO 2009/ 006959PCT/ EP20081003473 - 135 - crystals; ESI
265, 267. 36. 21169 (438 rrrml ) of [3 t(iﬁudzmamta@eri m' di n- 2 yl )pi enyl|] met hanol
is added in p ;,finé‘,g, tht-eryt—ehR! ori de
held 5 at 30C. AhE ang%ﬁfﬁr@d“%ﬂ%éﬁﬁ errperature flor 18
hours. The reaction m RSICVEI@ 3§1W@Q%erﬂb|ﬂ_2’ﬂﬁjéﬂﬁ9]?2ﬁ t aken jup in
t ol uene and re-evapofated. This procedure is repeated three|tinmes. The
residue is recrystallised frdhridgeiiehene, trlﬂuoroacetate
5- brono-1@-(3-chl or onet hyl phenyl yJigd m di ne 10as col ourl ess (:r)llst als; |mp.
148C; ESI 283, 285, 286. 516 _
F S -
15 |1A120n . O O
F .
20 : i __
"A121" | 6-(3,5-difluorophenyl)-2-{3-[5-{(S)-1-methylpyrrolidin-
3-yloxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,
trifluoroacetate
S O 476 )
C'- 25 F \N"'N ]\Nj\ /C
. NoA g
F
"A122" | 6-(3,5-diflucrophenyl)-2-{3-[5-{((R)-1-methylpyrrolidin-
30 3-yloxy)pyrimidin-2-yl]benzyl}-2H-pytidazin-3-one, | 476

35

trifluoroacetate

-4-yapyrimdin-2-yllbe "



~3

36.387.9 g (310 mml ) of 5-brono-2-(3-chloronethyl phenyl)pyrimdine and 111
g (341 mmol ) of caesium carbonate are added to a suspension of 1561.1 ¢
(310 nmol) of 3-(6-o0xo0-1, 6-di hydropyri dazi n-3-yCbenzonitrile in 600 m of

DMF, and the m xture is stirred at 40C for

i s added to wOQomwtlooexss wat er .
washed with water and dried in

sucti on,

24 hours. The rea

cuo: 3-{143-(5-bro

C-

no-

tion mxture
The resultant precipitate irciferzesoed’off with

20pyri m di n- 2- Abenzyl | - 6- oxo- 1, 6- di hydr opyri dazi n- 3-yl } benzonitrile as

bei ge crystal s,

ES] 444, 446. 36.4A solution of 10.0 g (50.5 nmol ) of

pyrazol e-4-boronic acid pinacol ester is dissolved in 100 m of
acetonitrile, |al2B7. 5 g (101 mol) of = X | or oet hyOpyt rol ijdi ne
hydr ochl ori de jand 49. 4 g (152 nmol Onat e are| added. The
resul tant suspension Js stirred re r 18 hpurs.| The
reaction mxtyre is fjltered w cy1 on and washed/w th acetonitrileL The
filtrate i s eyaporated and parkitioned between ethyl 30acet at&sgankd [
sat ur at eg sodilum chl of i de sol utfioN. The organic phase/is driked oyer sodium
sul fate and evaporated: 1-( rrolidin-1-ylethyl)Z 4, 4,5, 5¢
tetranmethyl -1,3, 2-di 0P<aboro andlo- 1H pyrazol e as pal e-orange oil!, whijch
gradual |y crystal lises; 351 MR (de-DMSO): 6 [ppm = 1.25 (s, 1”H) 1.65
(m 4H), 2.44 A 279 (tJ =68 Hz-—2H)— 421 (+—3-r+6-—8+Hz— 2H),
7.56 (s, 1H), %@4 s| 1H) N2 WD 2009/ 006959PCT/ EP2008/ 003473| - 138- 36,5 A
suspension of {2.09 g |(4.71 f
3-(143- (fy br oqmpyri m [di n2- vyl 4 ? 1- 6- oxo- 1, 6-di hydropyri dazi n{3-yl jbenzo
nitrile, 173g(51§ nmol ) of ]:k& u\?ﬁl\l/yd\,eh\yl)4 443
(4,4,5,5-tetranet hyl-1, 3, 2- di oxa- 24{y1) - 1H pyrazol e (congent 87%
ang—2.00 g (9/42 mmol|) of tri- 5 po My phosphate trihydifatel|in 20 n
of;, 2-di net h«Bxyet hane is heated to L under- nitrogen. 264 |ng (0. 377 mmol)
of ¢ bi s(tri phenyl phosphl ne) pal I adi un(11) chloride and 79 p1(0.57 mmol) of
triethyl am ne g\ﬁzgn nadded; _and the mxXture s stirred at [B5C for 14
hours. 3% m pf dichljoro- lohane are added to the reactijon m xture,
which is then|filterdd thrputs oselguhr with suction. 100 M of water, 20
m of 2 N NaOd and 50 nl of dichl gronethane are added to the fil{rate; The
organi ¢ phase|is sepgrated off, el gverns T Sub e and evapor a4 ed.
The residue i 5 chromd- 15 tographedlon Jiga gel colum wit#
di chl or onmet hahe/ met hanol : N
3-16-ox01-(3-f5-0-(2-pyrro| idin-1-yle )-1. Whyrazol -4-yl ] pyrimdin-2-yl}b
enzyl) - 206- . dj hydr opyri dazi n- 3 yl i benzonitrile as beige crystals, ESI|529;
1H NMVR (de-DI\/BO)' 5 [lpprril = 1.68 (rtﬁmozna)cetazew (m 2H, 2,88 (In 2H),
3.32 (m 2H),..m§ —t—9—=¢6: 8 HL,OLI_I) 5A8—(s—2H)—F 7t =10 Hz,
1H), 7.52 (t, J:@.EHZ, H) 7.73 (t, J:7.8Hz 1H | 7.94
(d, J = 8 Hz,| 1H), 8.|09r(s 10Hz , 8.126 (d, J £ 8
Hz, 1H), 833(dt,JJL=7. N = 8 83 i J gossHz, 1| H),
8.43 (s,. 1H),| 8. 48 (ﬁs, 1 9.14 (s, 2H). N conbounjs are
ob al ned®anal ogously 3 o
"A127" 6-(3,5-difluorophenyl)-2-{3-[5-(2-pyrrolidin-1-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, 1 490
hydrochloride
30 "A128" 6-(3,5-difluorephenyl}-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, | 520
trifluoroacetate J

35



WO 2009/ 006959PCT/ EP2008/ 003473 - 137 - Conpound No. Nanme and/or structure
ESI [ MrH  "A169" 6-(1-nethyl-1H pyrazol -4-y1)-2-(3-(541-(2-pyr-
rolidin-1-ylethyl)-1H pyrazol -4-yl]pyrimdin-2-yl)--

benzyl) - 2H pyri dazi n- 3- one 508 NO N
WO 2009/006959 ' PCT/EP2008/003473
-124 -
"A129" A
F \N,N : |\Nj\
N A g~ | 506
O
5 F ~
trifluoroacetate

"A130" 6-(3,5-diftuorophenyl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yl]benzy(}-2H-pyridazin-3-one, | 508

10 hydrochlioride
"A131" P
OO =
- . 480
C' N0 N .
F
15
Example 32
20

The following compounds are obtained analogously to Example 10 with
subsequent removal of Boc

Compound Name and/or structure HPLC

No. ESI | (Rtin S

) 25 IM+HT* | min) L
L ) method

"A132" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylamino-
butoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,

478
hydrochloride
30 "A133" | 6-(3,5-difluorophenyl)-2-{3-[5-(3-methylamino-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3- 464
ong, hydrochloride
"A134" 6-(3,5-difluorophenyl}-2-{3-[5-(pyrrolidin-3-yl-
35 methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 478

one, hydrochloride




l. 1H- NVR (de-DVSO): 6 [ppm = 1.68 (m 4H), 2.50 (m 2H), 2.88 (m 2H),
3.3 (m 2H), 3.88 (s, 3H), 4.28 (t, J =6.8 Hz, 2H), 5.37 (s, 2H), 7.07
(d, J =9.5 Hz, 1H, 7.50 (m 2H), 7.83 (d, J = 9.5 Hz, 1H), 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, "Al170"

6-(3,5-difl uoro &%9 2-(3-[541-(2-nor phol i n-4-yl - FCT/EP2008/003473

et hyI)-lH—pyrazoI 4 yl ] pyrimdin-2 yI}b‘eT?z%/“l) 2H pyri dazi n- 3- one 0
10111-1 556

"A135" 6-(3,5-difluorophenyl)-2-{3-[56-(3-ethylamino-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 478
one, hydrochloride
"A136" 2-{3—[5-(2—aminoethoxy)pyrimidin-2—y|]benzyi}-6;
(3,5-diflucrophenyl)-2H-pyridazin-3-one, hydro- | 438
chloride
"A137" | 6-(3,5-difluorophenyl)-2-{3-[6-(piperidin-3-yloxy)-
pyrimidin-2-y(lbenzyl}-2H-pyridazin-3-one, hydro- | 476

10 chloride
“A138" 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yl-

C methoxy)pyrimidin-2-yilbenzyl}-2H-pyridazin-3- | 490
( one, hydrochloride
15 "A139" | 6-(3,5-difluocrophenyl)-2-{3-[5-(pyrrolidin-3-yloxy)-
pyrimidin-2-y|lbenzyl}-2H-pyridazin-3-cne, 462
trifluoroacetate

"A140" 6-(3,5-difluorophenyi)-2-{3-[5-((S)-pyrrolidin-3-
20 yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, | 482
triflucroacetate

L "A141" | 6-(3,5-difluorophenyl)-2-{3-[5-((R)-pyrrolidin-3-

yloxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-cne, | 462

(. triflucroacetate

25
Ld "A142" | 2-{3-5~(piperidin-4-yloxy)pyrimidin-2-yllbenzy!}-6-
Pyridin-4—yl-2H—pyridazin—3-one

"A143" | 4-(6-ox0-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yi]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

465

35



)" N 40 WD 2009/ 006959PCT/ EP2008/ 003473 - 138 - "Al71"

6- (3, 5-di ffuorophenyl) - 2-(3-{541- (2-di net hyf am no-

et hyl)-1H pyrazol -4-yl | pyrim di n-2-yl1}benzyl )-2H pyridazi n-3-one 111\
514

WO 2009/006959 ‘ PCT/EP2008/003473
- 126 -
p O
N
5 Z ) '
"A144" | 3-(6-oxo-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl]-
485
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile
"A145" | 6-(3,5-difluorophenyl)-2-{3-[5-(2-piperazin-1-yl-
ethoxy)pyrimidin-2-yl[|benzyl}-2H-pyridazin-3-one, | 505
10 trifluoroacetate
"A146" | 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)- O
pyrimidin-2-y{lbenzyl}-2H-pyridazin-3-one
C-' “A147" 3-(6-ox0-1-{3-[5-(2-piperazin-1-ylethoxy)-
15 pyrimidin-Z2-yllbenzyl}-1,6-dihydropyridazin-3-yl}- | 494
benzonittile
"A148" 6-(3-flucrophenyl)-2-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 472
20 one
Example 33
25 . | . '
(.. he following compounds are obtained analogously to Example 12 with
s subsequent removal of Boc
30

35



N 110 "A172" 6-(3,5-difluorophenyl)-2-(3-{541-(3-di nethyl am no-
propyl) - 1H PYrazol - 4-Yi Thyri m di n- 2-y1} benzyl ) -2H pyri dazi n- 3-one 528
"A173" 6-(3,5-difluorophenyl)-2-(3-{541-(2-pyrrolidin-1-yl-

et hyl)-1H pyrazol -4-yl ] pyri m di n-2-yl } benzyl )-2H pyridazi n-3-one 540
"Al74" 3-[1-(3-{5-[1-(2-norpholin-4-ylethyl)-1H pyrazol - 4-

WO 2009/006959 PCT/EP2008/003473
-127 -
| Gompound Name and/or structure ESI
No. [M+H]
"A149" | 2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl}pyrimidin-2-yl}-
benzyl}-6-(3,4,5-trifluorophenyl}-2H-pyridazin-3-one
5 E : H
F o
544
[ = N
N [N
N0 NF
10 , ~
N
C ) "A150" 3-(6-ox0-1-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl}-
pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzo-
19 nitrile
H
N
Q 515
= = - —N
20 N7 a [ N
"NT 0 NT |
>
D/LN
C° o5 "A151° | 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(1-piperidin-4-yl-
(‘ ' 1H-pyrazol-4-yl)pyrimidin-2-yllbenzyi}-2H-pyridazin-3-
A one, trifluoroacetate
edel
> N N
30 — ] M _ 494
N= MNa N
| N
N@
35 N




yI]pyr| m di n- 2-yl } benzyl ) - 6- oxo- 116- d| hydr opyri dazi n- 3-yl]benzonitrile
\ \N NI -\- 545 --N1 les "HNVR (d6-DMSO): 5 [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
t, J

(s, 2H), 7.17 (d, J =10 Hz, 1H), 7.53 (m 2H), 7.72 (t, J = 7.8 Hz, 1H),
7.93 (dt, J1 =7.7, J2 = 1.3 Hz, 1H), 8.09 (s,
WO 2009/006559 PCT/EP2008/003473
- 128 -
"A152" | 6-(3-methoxyphenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyra-
zol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, 520
friflucroacetate
5 "A153" | 6~(3-flucrophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
508
- ylhpyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A154" | 6~(3,5-diflucrophenyl)-2-{3-[5-(1H-pyrazol-4-yl)pyrimidin-
2-ylbenzyl}-2H-pyridazin-3-one
N.
NH
10 _
F 443 _
= NN @,
. 5 O =N
C N-N
F
15 _
' "A155" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-methylaminoethyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2 H-pyridazin-3-
one, hydrochloride
F.
20 H—
//’/ 500
F I \ l [N
N
N‘N 0 N7 | 7
-~ i
N
25 H@A ()
30
35



1H), 8.18 (d, J = 10 Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.32 (dt, J1 = 7 Hz,
J2 = 1.5 Hz, 1H), 8.38 (t, Jr 1.6 Hz, 1H), 8.42 (s, '1H), 8.47 (bs, 1H),
8.13 (s, 2H) WD 2009/ 006959PCT/ EP2008/ 003473 - 139 - "Al75" r N

----,., 1, NO 2-(3-{5-[1-(2-norpholin-4-ylethyl)-1H pyrazol -4-y11-
pyrlmdln 2- yIIbenz 1) - 6- pyridin-3-yl-2H pyridazin-3- one, trifluoroacetate
-tic-NO 101 F¥YQ2009/4p69%" 6- (1- net hyl- 1H pyrazol - 4-y1) - 2- PSTEBWISN34T
orpholin- 4-ylethyl)-1H pyrazol - 4- yI]pyrnde in-2-yllbenzyl)-2H
pyri dazi n-3-one, trifluoroacetate N Si 524 "Al77"

2- (3-{541- (2 rmrpho[ln 4-yl ethyl)-11-1- pyrazol 4- yl]

PY di | hnnv;l’l 6D\ r-i-di-n vl 2H nvrd tri-fhuoereacet at
rimdin-2-y TB8" | B3 chiorophenyl}“jﬁ 51 -plpendeyl i -pyrazol- ctate
4-ylypyrimidin-2-y|lbenzyl}-2H-pyridazin-3-one, hydro-
chloride
Cl
5
524
10
C "A157" F
C S =
N‘ SO
b s
15 “Hé/"t | 508
SN
N
hydrochloride
20 "A158" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-methylaminopropyl)-
1H-pyrazol-4-ylJpyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one, hydrochloride
/N‘N/\/\N/
C 2 = H 514
F
C _ NN
) \ O —N
N—N
F
30

35



521 "Al178" 6-(4-nethanesul fonyl phenyl)-2-(3-{541-(2-nor-
—phoHa—4—ytethyl)- 1Hrp*y1=azﬁr—ﬂ—ﬁq3y'r-l—m—dlﬁ—yly “benzyl) - 2H pyri dazi n- 3- one,

hydrochl ori de 595 "Al 79"

6-pyridin-4-y1-2-(3-{5-[1-(2-pyrrolidin-I-ylethyl)-1H

PYrazol -4-yl ] pyri m di n-2-yl | benzyl)-2H pyri dazi n-3- one 505 'H NWR

(ds- DVB0) : Swppgnsjooeesd. 75 (b, 4H), 2.68 (b, 4H), 3.1 (bPCRHEP0080BE (| D,

2H), 5.49 (s, 2H), 7.19 (d, J = 9.5 Hz, 134D, 7.54 (m 2H), 7.91 (d, J = 6.5

Hz, 2H), 8.14 (bs, 1H), 8.18 (d, J =95 Hz, 1H), 8.33 (dt, J1= 6.5 Hz, J2 =

1.8 Hz, 1H), 8.46 (m 2H), 8.72 (d, J 65Hz, 2H), 9.15 (s, 2H WO

2009/ 006959PCT/.EP2008/ 003473 - 140 -

4[ 6- ox0- 1- { 3- {| 54" 2} py3{ bl3-H-11- @mewmmo@hyw{rh@wazwl =4-yl]-

ylTpyrimdin-2-yl }ben7Kﬁi‘s)rm'?rdiﬁ—oﬁﬁll%’éwz%%r—éf@%b%ﬁy@f&[}:yn&%‘ifﬁzﬁw- thile /| NM

---N--0 1 N 4\| 529

benzonitrile

* H
5 N

/’/ 489
N
_ | -

£H~NMR (ds-DMSOY): 3 [pprm] = 2.1 (bs, TH), 2.35 (s, 3H). 2.97 (L =62 Hz, | ()
C H), 4.28 (t, J = 6.2 Hz, 2H), 5.53 (s, 2H), 7.23 (d, J = 9.8 Hz, 1H), 7.58 (m,

D Hz, 2H), 7.79 (t, J = 8.0 Hz, 1H), 8.00 (dt, J1 = 7.5 Hz, Jo = 1.2 Hz, 1H),
15 B16(s. TH), 825 (d, J = 9.8 Hz, 1H), 8.32 (dt, J; = 7.5 Hz, Jo = 1.2 Hz, 1H),
8.38 (dt, J; = 6.5 Hz, Jo = 1.8 Hz, 1H), 8.45 (t, J = 1.6 Hz, 1H), 8.46 (s, 1H),
8.53 (bs, TH), 9.20 (s, 2H)

"A180" | 6+(3,5-difluorophenyl)-2-(3-{5-[1-(2-piperazin-1-ylethyl)-
1H-pyrazol-4-yllpyrimidin-2-yl}benzyl}-2H-pyridazin-3-
20 one
F‘
555
F |
N. )
25 N ()
"A161" | 3-(B-ox0-1-{3-[5-(1H-pyrazol-4-yl}pyrimidin-2-yllbenzy}-
30 1,6-dihydropyridazin-3-yl)benzonitrile
/N\
NH
P & N 432
N7 Nwy S0 Ny
35
i




N, H NVR (c15-DVS0): 6 [ppm = 1.68 (m AH), 2.51 (m 4H), 2.90 (m 2H),
4.28 m 2H), 5.47 (s, 2H), 7.17 (d, J = 9.5 Hz, 1H), 7.52 (m 2H), 7.98 (d,
J = Hz, 2H), 8.10 (s, 1H), 8.12 (d, J =9 Hz, 2H), 8.17 (d, J =9.5 Hz,
11-1), 8.38 dt, J1 = 6.5 Hz, ..12 = 1.8 Hz, 1H), 8.44 (s, 1H), 8.45 (bs,
1H), 9.13 (s, 2H "A181" '

2- (3-{5-[ 1- ( Hortaoph@osn- 4- yl et hy9- 1H pyrazol - 4-y11- PCT/EP2008/003473 -
pyrim di n-2-yl }benzyl)-6-pyridin-4-yl-2Hpyri dazi n-3-one 521 "A182" Br Na
\ \0O-N\ \ -N-N 421 "A183"

6- (4- met hanesul f onyl pheny1l) - 2- (3- { 541- ( 2- nor phol i n- 4-

ylethyl)-1Hpyrazal -4-yl lpyrim din-2-yl}henzyl)-2H pyridazin-3-ane 8 A
WO 2009/ 006959 PAIMIAR0BEIME) 73 [ppmla 548" () 218)4'7.18 (d, 4= 10 Hz, TH), 7.53 (&
6- ( 5- met hyl oxa@od 7% W) t1Ay, (5 o 1+H)27 MBr ¢, + @digHZ - M), 7.94 (dt, J; = 7.5 Hz,
Hz = 1.2 Hz, 1H), 8.15 (bs, 1H), 8.19 (d, J = 10 Hz, 1H), 8.27 (dt, J; = 7.5 Hz,
Hz =1.2 Hz, 1H), 8.33 (di, J1 = 6.5 Hz, J, = 1.8 Hz, 1H), 8.39 (f, J = 1.6 Hz,
5 1H), 8.44 (bs, 1H), 8.48 (bs, 1H); 9.18 (s, 2H), 13.2 (bs, 1H)
"A162" | 3-[6-oxo0-1-(3-{5-[1-(2-piperazin-1-ylethyl)-1H-pyrazol-4-
yilpyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yl]-
benzonitrile
10
544
N N
C W0 N =
C =
kcrLN
15 |
Example 34
20 X .
~  The following compotnds are obtained analogously to Example 16
Compound Name and/or structure HPLC
No. ESI [(Rtin
C ﬁM+H}*‘ min)
25 method
C "A163" | N-(4-dimethylaminobutyl)-2-[3-(6-oxo-3-pyridin-4-
yl-8H-pyridazin-1-ylmethyl)phenyllpyrimidine-5-
carboxamide, trifluoroacetate
0
> 484
35




et hyi ) - 1H pyrazol - 4- Apyri m di n- 2-yl | benzyl ) -2H pyridazin-3-one et N O N,

Nr---/ 509

ONNr C 4.

"Al 85"

6- ( 3-fl uor opheny0-2- (3-{5-11-(2-pyrrolidin-1-ylethyl)-1H

pyrazol -4-yl ] pyrimdi n-2-yl } benzyl) - 2H pyri dazi n- 3-one 522
6- (1- propyl- 1H pyrazol - 4-y1)-2-(3-{541-(2-pyrrolidin-I-yl-
et hyl) - 1H pyWwaze99%/046%¢ | pyri m di n- 2- Abenzyl ) - 2H pyri dazPATBPYIYIBIEN- - 536

\rj IN

10

12

20

25

30

35

-132 -

"Al 86"

"A164"

N-{4-dimethylaminobutyl}-2-{3-[3-(4-cyanophenyl)-
6-oxo-6H-pyridazin-1-ylmethyllphenyl}pyrimidine-5-

carboxamide, trifluocroacetate

508

Example 35

The following compounds are obtained analogously to Example 27

Compound Name and/or structure HPLC
No. ES (Rtin
+ | min)
[MHH] method
B
"A1B5" F
F
F | == 0 |
585 | 3.18
e P
‘\@*~ | H
N O

Compound "A98" is obtained therefrom by removal of Boc.




...-N, N\ cDol NN"1 ---,,-- do N 30 WO 2009/ 006959PCT/ EP2008/ 003473
- 142 - "A187" 2-(3-{541-(2-pyrrolidin-I-ylethyl)-1H pyrazol -4-A-

pyri m di n-2-yl Thenzyl) - 6-t hi ophen- 3-y1-2H pyri dazi n- 3- one O N
WO 2009/006959 PCT/EP2008/003473
- 133 -
"A166"

508 (2.59

F
F
N\
"A167" 3
F
10
F = Q (?j\
| 631 3,22
C N. /’ (M+Na) |

15

Compound "A188", trifluoroacetate, ES| 5089, is obtained therefrom by

removal of Boc
20 Q

N NH
Qﬂ o
/\(‘ N |
Nwp =y

25

O

Example 36
30 The preparation of the compound 3-[6-0x0-1-(3-{5-[1-(2-pyrrolidin-1-yl-

ethyl)-1H-pyrazoi-4-ylJpyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yl]-
benzonitrile ("A168") is carried out analogously to the following scheme

35



rj 510 N. NNNo N--- O 101\ 1

WO 2005/006959 ‘ PCT/EP2008/003473
-134 -
! N PdCl,(PPh,),
HO\/Q\B,OH + \H/\j\ i HO N
oH NoANg KGO, NI\J\
P
ethanol/toluene Br
5
,NH
s0C|
Cs,CO,/DMF
10

PAGCL{PPh,)
DME2 - \(DIY\/Q\/ O
KPP0,

N-\-_
15 O,BTN "A168" N

T Cs,CO,/CH,CN

2 ¥

B N
20 T o o
=N

36.1 A solution of 70.0 g (660 mmol) of sodium carbonate in 325 mi of

25 water is added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of ( )
C ’ 5-bromo-2-iodopyrimidine in 325 ml of toiuene, 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)-
20 benzeneboronic ar_:id 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 11 of
water are added to the filtrate. The organic phase is separated off, dried
over sodium sulfate and evaporated. The residue is recrystallised from

35 2-propanol: [3-(5-bromopyrimidin-2-yl)phenyllmethanol as pale-yeliow



" A188" 1411 N'*" N-N ON

WO 2009/006959 A PCT/EF2008/003473
- 135 -

crystals; ES| 265,267.

36.2 116 g (438 mmol) of [3~+(5-bromopyrimidin-2-yl)phenyljmethanol is
added in portions with stirring to 159 ml (2.19 mol) of thiony! chloride held
at 30°C. The reaction solution is stirred at room temperature for 18 hours.
The reaction mixture is evaporated. The residue is taken up in toluene and
re-evaporated. This procedure is repeated three times. The residue is
recrystaliised from toluene: 5-bromo-2-(3-chlioromethylphenyl)pyrimidine
10 as colourless crystals; m.p. 148°C; ESI 283, 285, 286.

C- 36.3 87.9g (310 mmol) of 5-bromo—2-(3-chloromethylphen_yl)pyrimidine

C.. and 111 g (341 mmol) of caesium carbonate are added to a suspension of

15 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 ml of water. The resultant precipitate is filtered
off with suction, washed with water and dried in vacuo: 3-{1-[3-(5-bromo-

20 pyrimidin-2-yl)benzyi)-6-oxo-1,6-dihydropyridazin-3-yi}benzenitrile as beige
crystals, ES| 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-

25 chloroethyi)pyrralidine hydrochloride and 48.4 g (152 mmol) of caesium
carbonate are added. The resultant suspension is stirred at room tempera-
ture for 18 hours. The reaction mixture is filtered with suction and washed
with acetonitrile The filtrate is evaporated and partitioned between ethyl

30 acetate and saturated sodium chloride 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

ale

gradually crystallises;
"H-NMR (de-DMSO): d [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),

35 .
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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"Al 88a" N----- - -...... --N,  N--N_NCO 1

10

15

20
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WO 2009/006959 PCT/EP2008/003473
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36.5 A suspension of 2.09 g (4.71 mmol) of 3-{1-[3-(5-bromopyrimidin-
2-yl)benzyl]-6-ox0-1,6-dihydropyridazin-3-yl}benzonitrile, 1.73 g

(5.18 mmoi) of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yh)-1H-pyrazole (content 87%) and 2.00 g (8.42 mmol) of tri-
potassium phosphate trihydfate in 20 ml of 1,2-dimethoxyethane is heated
to 85°C under nitrogen. 264 mg (0.377 mmol) of bis(triphenylphosphine)-
palladium(ll) chloride and 79 yl (0.57 mmol) of triethylamine are then
added, and the mixture is stirred at 85°C for 18 hours. 30 ml of dichloro-
methane are added to the reaction mixture, which is then filtered through
kieselguhr with suction. 100 ml of water, 20 ml of 2 N NaOH and 50 mi of
dichloromethane are added to the filtrate. The organic phase is separated
off, dried over sodium sulfate and evaporated. The residue is chroma-
tographed on a silica gel coiumn with dichloromethane/methanol: 3-[6-oxo-
1-(3-{5-[1-(2-pyrrolidin-1 —yIethyl)—1-H'ff})yrazol-4-yl]pyrimidin-2-y[}benzyl)-1 B-
dihydropyridazin-3-yllbenzonitrile as beige crystals; ES| 529;

"H-NMR (ds-DMSO): 8 [ppm] = 1.68 (m, 4H), 2.49 (m, 2H), 2.88 (m, 2H),
3.32 (m, 2H), 4.28 (t, J = 8.8 Hz, 2H), 5.48 (s, 2H), 7.17 (d, J = 10 Hz, 1H),
7.52{,J=7.3Hz, 1H),7.55 (M, 1H), 7.73 (t, J =7.8 Hz, 1H), 7.84 (d, J =
8 Hz, 1H), 8.09 (s, 1H), 8.19 (d, d = 10 Hz, 1H), 8.26 (d, J = 8 Hz, 1H),
8.33(dt, J1=7.2Hz, Jy=1. 8 Hz, 1H), 8.39 (¢, J = 1.8Hz, 1 H), 8.43 (s,
1H), 8.48 (bs, 1H), 8.14 (s, 2H).

The following compounds are obtained analogously

()



11,
3- (1 (3-[5-(3-di met hyl am nopr opoxy) -

Exanpl e 37 The preparation of the corrpound

pyrim din-2-yl] benzy0-6- oxo- 1, 6- di hydropyri dazi n- 3- beenzonltrl fe CA189" )
is carried out analogously to the foll ow ng scheme WO

2009/ 006959PCTLEP2008/ 003473 - 143 - 10 1+ H PF H2SO4 +- PF8- HO ONNH20
ONCH WO 2009/006959 PCT/EP2008/003473
- 137 -
[ Compound Name and/or structure ESI
No. [M+H]"
"A169" 8-(1-methyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-pyr-
rolidin-1-ylethyl)-1H-pyrazol-4-yljpyrimidin-2-yf}-
5 benzyl)-2H-pyridazin-3-one
N
== 508
N P “
10 | 1N
N0 N ’
C, |\©/KN
15 'H-NMR (ds-DMSO): & [ppm] = 1.68 {m, 4H), 2.50 (m, 2H), 2.88 (m, 2H), 3.31
(m, 2H), 3.88 (s, 3H), 4.28 (t, J = 6.8 Hz, 2H), 5.37 (s, 2H), 7.07 (d, J =
8.5 Hz, 1H), 7.50 (m, 2H), 7.83 (d, J = 9.5 Hz, 1H), 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-diflucrophenyl)-2-(3-{5-[1-(2-morphalin-4-yl-
20 ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyt)-2H-
pyridazin-3-one
Q
] o
556
C 25
- F -
C \ [ N
N0 NP |
kGA\N
30
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15NaOMe

—portiens—W th—stitfring—toa suspensiom,

3-cyanobenzoic acid in 8 |
hydr oxyl anmoni um chl ori de are subsequently added in small
WO 2009/ 006959PCT/ EP2008/ 003473 -
The reacti orwareoob/ooeessi s t hen heated at the boil
m xture is evaporated in vacuo,

i nt er nal

t enper a-

25N 37.11382 g (10.0 no!) of pot assium carbonate are added in

30C, of
g (10.0 nol) of

hetd at

of nethanol. 695

for

500 g (3.40 nol) of

portions at an

144 - ture of 40-45C.
15 POnER2008102478 eact i on
and thejggesidue is dissolved in water and

acidified using 37% aqueous hydrochloric acid. The 5resultant precipitate

is filtered off with suction,

washed with water and dried in vacuo:

3- (N-hydroxycarbam m doyGhenzoic acid as colourless crystals, FESI 18
37.2A mi xture|oA1§14 |g 63, ﬂrﬁiﬁmorC)pI‘BﬁyliB‘Q((&-{ﬁy{dﬁaedjrnaﬂhb@mlm—dc yl Yben- 1p zoic
acid, 756 m (8.0 nol) qf 1Y/ tig acid is peated
at a tenperature of 1188’[?@?%_1'4{&5%8%{ Ibﬂrﬁnﬁi %%’l} %'?%H') urelis C(P oled|to 6C
and filtered with suction. The resipyrilaei-3-aken up in 2 | of| watér
filtered off Yvith suction and washed well wth ter. The rdsidue is
15recrystal li sed from ethanol /water: 345-net hyk\
, 2, 4- oxadi azol - 3- yQbenzoi #\Ls,r\{m p. &13543; ES| 205.
37.37.83 m (147 mol|) of ¥'c acid aré added top a
20suspension of 30.0 g (4 -1, 2, 4- oxadi|azol - 3-yC]Ben-
zoic acid in 150 m df net hanol , ure is heated at the boil for
18 hours. The|reactign mxture is coof'ediin an ice bath, water i$ added,
and the solid|is filtered off wwth s ion and washed wel | with water
met hyl 3tg 5- net hyl - 1,|2, 4- oxadi azol - 3-yI") benzoate as col ourl ess crystals;
ES! 219. 25 37- gu 3 R W_—?{u g of
wat er - noi st Raney ni ckeq ﬁ?gbggyﬁ%h?ig)za sol ut| on o ? g (1.47 nol) o@
met hyl 3-(5- fethyl - 1, 2ppgh-ti- pweteleﬂfleQVUMOﬂyd}hang)-QHef regigshanol , | a
the-m xture i s 30hydrlogenat ed at eﬁ%g] gﬁr)fgature and at nospheric pressure
fok.18 hours. | The catlalyst is filt dj dnd the filtrate is evapof at ed.
The residue i$ "agken ups.l(:glstcﬁﬂmofbpﬁaﬁyi)rm(da@ 1e(t2h,§a,rr;o||ljma1.9pl tto the boi| and
filteredioff Wwth sugtion. The residue is in vacuo:
3- met hoxycar bonyl benz- S Hilwy [ARChE ] BY@“”&I@ gﬂl'}eﬁ'ﬁifygs%" crys¥él s; ES| 179.
pyridazin-3-one
"A174" 3-[1-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-
yl[pyrimidin~2-yl}henzyl)-6-oxo-1,6-dihydropyridazin-
20 3-yllbenzonitrile
’J“‘N«‘\\ﬂ’h{"’“\g 545
% = - :
\ )
25 ° ey (
C
'H-NMR (ds-DMSO): 5 [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, J = 10 Hz, 1H), 7.53
30 {m, 2H), 7.72 (t, J =7.8 Hz, 1H), 7.93 (dt, J: = 7.7, J> = 1.3 Hz, 1H), 8.09 (s,
1H), 8.18 (d, J=10Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.32 (dt, J1 =7 Hz, Jz2 =
1.5 Hz, TH), 8.38 (t, J = 1.6 Hz, 1H), 8.42 (s, 1H), 8.47 (bs, 1H), 8.13 (s, 2H)
35
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WD 2009/ 006959PCT/ EP2008/ 003473 -

145 - 37.52.2 |

M sodi um net hoxi de sol ution are added dropwise with stirring to a
suspensi on of 259 g (1.09 nmoi) of 3- methoxycarbonyl benzam di ni um acet at e
and 528 g (1.08 nmol) of ({2-di-

met hyl am no- 14di
armmoni um di h&¥&4
Synt hesi s 2005, 1817)

et al.,

net h

AR

i rmoni onet hyl i vi nyl am nol net hyl en
hosphate (prepared in accordance
in 11 of nE%hanol .

of a freshly prepared 1.5

\?\}&{g%tog%&‘ﬁ@ usson

The reaction m xture is

then warned to 60C over the course of 40 min and held at this tenperature
for 30 mn. The reaction mixture is then cooled to roomtern- 10perature,

di luted with 1p~tzokrdichin tham o warsHeR -t tiEs Wt 510
wat er each ti WE.W'S qr ‘?fﬁ*@ﬁ?é@drps%ﬂﬁ? élﬂgfg?g'rms"g@?ﬁ%dsglifate and
evaporated. The resi dyepidmidiseydibehiyjsegyfidiars-gtdypyddetmbe:| met ﬂ]yl 345-
(di met hyl am nopret hyl eneam no) pyri m di n-.ﬁB¥I i beniqc))at e as beigg cr ysFt al s
15m p. 140C, ESI 285 [37.6160 m (2"8&"HBPYa6Fencent r at ed quifufic afid
are added to a|l sus- péensigp.of 103.5 g (364 mmol ) of et hyl
3-[5- (di ®et hyl jam nonet/hyl|énef 20am no) pyri m di n- 2- Abenzoate iln_ 1.8 | of
water, and thel mixturg i 4 ~at the boil 4 hours. The 3dacti dn
m xture is cool ed to rjoomtenpgrature, dil ut Wi wat er ana filteredfwth
suction. The rlesidue i|s washed "witonat i ed_i ¥ vagcuo:
3- (5- hydroxypyri m di n-{2-yl ) benzol ¢ aci di.as ljbrowni sh cnystal s;| ESI |217.| C25
C.37.7321 m ({445 mmol)) of thiony orridle are added t0 a sdspensgi on pf
88.0 g (366 mmpl ) of 3-(5-hydroxy i di n-2-yhbenzoic acid iln 1.4 | of
met hanol 10and {the mixture is heated™at 80C for 2 hours. 20 ni| (276 mmo])
300f thionyl chkgiyee & E-Haely-artetaz N-81(B885 [ (BBrpholm-urther 10[ m
(1@ mol ) of |t hi onyl chﬁori gglare t hen ad%leé: f.{Af[t ér eagh addi ti o, the
reaction mixture is stifwiethdr1dagrdzo-4dylpgimiin-2nabeaad-2ion |mi xture ifs
conctentrated ijn vacuo|to a vol _aboyt.. e resul tlant
precipitate i s 35filtéred off Bfisealn %gﬂg’ntriﬁggrg%etﬁg{hyl
3- (5- hydroxypyri m di n42-yh oate as browni sh crystals; ESI [231.] WD
20091006989PCT1EP200810034 146 37.8 A solutipn, kept undé;r52|ai rogen, of
6.1 g (26.5 mol ) of t hyl "3- ("h- hyidr oxypyri m -2-yfibenzoate, 10.5 (g
(39.8 mml ) off triphenyl phosphi 4. m .W\Dof
3- (di net hyl ami{no) - 1- pfopanol in
LT:::TJQN _/
20 _
T "A17T" | 2-(3-{5-[1-(2-morpholin-4-ylethy!)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3- | 521
one, trifluoroacetate
C - "A178" 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-mor-
CJ pholin-4-ylethyl)-1H-pyrazol-4-yllpyrimidin-2-y}- | 598
) benzyl)-2H-pyridazin-3-one, hydrochloride
"A179" | B-pyridin-4-yl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yljpyrimidin-2-yl}benzyl)-2H-pyridazin-3- | 505
30
one
]

"H-NMR (ds-DMSOY): & [ppm] = 1.75 (b, 4H), 2.68 (b, 4H), 3.1
PH), 5.49 (s, 2H), 7.19 (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), 9.15 (s, 2H)

(b, 2H), 4.36 (D,

35



200 M of THF is cooled in an ice bath, and 8.21 m (39.8 mml) of diiso- 5

pr opyl

reaction m xture has been stirred at
The residue is partitioned between dichl oronet hane and

?@mpﬁg@ssi um hydrogensul fate sol ution. The.aguaomsA0phase
, adj

usted to a pH of 12 using saturated aqueous sodi um

evaporated in

saturated aqys
is separated 0
hydr oxi de sol ution and extracted tw ce-

vacuo.

roomtenperature for 2 ho

@ h di chl or onet hane.

urs,

phase is dried over sodiumsulfate and evaporated. The residue is

azodi carboxyl ate are slowy added dropwi se with stirring. After the

it is

The organic

chr omat ogr aphed on a silica gel colum w th dichloronethane/ net hanol as
115el uent : met[hyd 15T GSred e MrH_AQ YAa) . I ubenzoaf €1as
col ourl ess cr)sta1 S, Egﬁﬁgdlﬁg?{ g%%{%?ogowlr%@%j‘?ﬂ&@o u{byg%%g%
di i sobut yl al uri ni um hydr yéeyrimidmEEyfhenzgbddRidinydropyudiazinvinth stlirripg|to a
sol ution, kept under hitrogen, of 12'%%12%%9"8 mol ) of nethyl
3-15-(3-di net hyl am nopr opoxy) pyri m di n-2-yr | E)enzoat e in 200 m |of THF.
After the m xtjure has| been stirred at roomtenperature f 1 hour, 10|m of
a saturaPed aqueous spdium sul fate sol ution are/lé NOpAM se.| The
resultant pregipitatelis filtered off with suct and 25washed 58Pt h
di chl oronet hane. The filtrate is dried over sodf¥um sul fate and |evappr at ed.
The residue is taken pp in a mxture of die \ et her and petral eum efher.
The resul tant |precipitat S\'J_S er A0 Qf £ wi hN uction, washed |with
petrol eum ether and dfiedTn ¥acyo: \N{__ 5 di met hyl am nopr opaoxy) -
30pyri mg n- 24yfi phenyl } met hanol as coho 35S crystals; mp. 95-97C, [ESI
288. WD 2009/ 006959PCT/ EP2008/ 003473 - 1% cooled in an ice|bath, and
4,96 mM (24.0 nmml) of diisopropyl azodicarboxylate are slao added _
droi ni se. Aft¢H-NNR (de:BMBO)haiprielen 166 (n, éldt) a2 56 dovdtierH 8o anued),fe28 1 p
hour, tert-buti, 2vpt byl (sthey, 7arvd(dl M @aueous)) hp.8p eahbes, i o d #s added:
The aqueous pliags i separanpd 1914 A0d yasheds Lhige) Lo aas, Wibhglser t 1but y
methyl ether. e Q%]jg?_gz)s( phase ISG\ﬁ ju%éfd‘ cﬁ g{'ﬁoﬂ% ‘Ligl ng. sodi um
hydr oxi dg; sol lk gn= t7 587t (e &4t th 16 hitef afed (5 rganic
phase is dried ®Vé&1"spdi ArBq6H{142-erapolevdytatat etH-pYhezoi-dsijdue
chr omat ogr aphd. on 108 5 fhidit oAucha) BTy S1. 5% 9L hagie Tehapol:
met hyl am nopr opwagpepyr 1 m di n- 2- yI Tbenzy11- 6- oxo- 1, 68di hydr opyr i{dazi - 3- yQbe
nzonitrile as|col ourless crystals; mp. 128C, ES|—-467; 1H NMR ([c16-|DN1S0):
5 [ppm = 1.89 (quintet, J = 6.8 Hz, 2H), 2.15 Qé,\SGH), 2.37|(t, § =7
Hz, 2H),20t.21)(t, J = 6.5 Hz, 2@._4?7%1@), N16 (d, J = 1Q.kiz, 1H),
L48 (m 2H), 7.72 (t, J 7.8 Hz, 7.\@&_ (dt 7.5 Hz, J2 = f.z Hz,
1H), 8.17 (d,|J = 10 Hz, 1H), 8.23 (m IZ-Bj 3/ 3A(t, J =1.6 Hz, 1H), |8.39
(bs, 1H), 8.63 (s, 20
"A183" | 6-(4-methanesuifonylphenyl)-2-(3-{5-[1-{2-morpholin-4-
o5 ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H- 598 ( )
( pyridazin-3-one
30

35



The foll ow ng conmpounds are obtained anal ogously "Al114", "A24", Conpound
No. Nane and/or structure ESI [M4-H "A190" 2-{3-[5-(3-d inmethylamn op ro
poxy)pyrimd in-2-yll- benzyl}-6-(1-nethyl-1H pyrazol-4-yl)-2H pyridazi n- 3-
one, trifluoroacetate /111 , \ 446 - 148 - "Al 91" 2434543-d

I met hyl am no I mdin-2-yl1l1- i a

benzyl } - 6-( 3%$g®§%éﬁ§1yl) - 2H pyri dazi n- 3- one, hydro- chIPSF‘ng%OOi’“%%'ﬁ "A192"
2- { 345- ( 3- di net hyl ami nopr opoxy) pyri mi din14ty11-

benzyl}-6-thi azol - 2- 0- 2H pyri dazi n- 3-one, hydro- chloride 449

"A184" 6-(5-methyloxazol-2-yl}-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yilpyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one

5
%:O @ 509

N
f N /_/
N, N
N o / \
N= / e N
\
10 N
C "A185" | 6-(3-fluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
' 522
C. pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

45 "A186" | 6-(1-propyl-1H-pyrazol-4-yl}-2-(3-{5-[1-(2-pyrrolidin-1-yI-

ethyl)-1H-pyrazol-4-ylJpyrimidin-2-yl}benzyi)-2H-
pyridazin-3-one

20 | H /,/N 536

N7 O |
=N
25

O

30

35



"Al 93" 2-(345-(3-di net hyl am nopr opoxy) pyri m di n-2-y13-

benzyl} - 6- phenyl- 2H pyri dazi n- 3-one, hydrochl ori de 442 "A194"

4- (1-{345- (3-di net hyl am i nopropoxy) pyri m di n-2-yl1] - benzyl}- 6-oxo-1, 6-di
hydro pyri dazi n-3-yl)benzonitrile, hydrochloride 467 "Al 95"

2-{3-[5-(3-qi nopr opoxy) pyri m di n- 2-yl ]

benzyll- 6- p- t%bl]/ dfﬁppyri dazi n- 3-one 456 "A196" PCT/EP2008/003473

2-{345- ( 3-di net hyI am nopr opoxy) pyri m di 1= yll-

benzyl}-6- (2H pyrazol - 3-y1) - 2H- pyri dazi n- 3-one, trifluoroacetate 432 "A197"
6- (3, 4-di fl uorophenyl)-2-{345-(3-d inethylam no- pro poxy)pyrimid

i n-2-yl i benzy [Foadig7pyT | dqzcsqs{ﬁ%yrramﬁchéﬂ}ﬂ)% -fyrézolB-y[{S"
2-{3-[5-(3-di pet hyl ani nopr opox 5 rimd _
benzy11- 6- (4- et hanesjul PoinyHisheagnzyhESothiapdent 3ryi2H-eyedaziidr ochl or|i de 520
"A199" one
5 (Nj
S — [_,./ 510
= B } N
N
NnSo N 4
O
_ "A188" F
C
15 N// R
"A188a" X
20 a" | N /NNF—\,N/IA\O
4 N N
N0 i
N
- ()
C
Example 37
30

The preparation of the compound 3-(1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyi}-6-oxo-1,6-dihydropyridazin-3-ylibenzonitrife

("A189") is carried out analogously fo the following scheme

35



2- {345- ( 3-di et hyl am nopr opoxy) pyri m di n-2-yl | -

benzyl}-6-[ 4- (5- net hyl
hydrochl ori de 524 " A200"

-1, 2, 4- oxadi azol

-3-yfl phenyl F 2H pyri dazi n- 3- one,
2- { 345- ( 3-di et hyl am nopr opoxy) pyri m di n-2-y1] -

benzyl}-6-pyridi n-4-yl-2H pyri dazi n- 3- one,

6- ( 3- br onoph
pyrim di n-2-

Bt

2009/ 006959PCT/ EP2008/ 003473 -

trifluoroacetate 443 "A201"

-[ 5- (3- di et hyl ami nopr opoxy) - ‘
- 2H pyridazin-3-one, Uf' uoroacetate ast WO

149 - "AJ@3~ 2-{345-(3-di met hyl ani nop

ropoxy)PYrimid in-2-Y11l- benzyl)-6-(3,4,5-trifluo ro phen yl1l)-2 Hpyrid

azi n-3-one 496 " A203"

6- (3, 5-d inmethoxyp henyl)-2-{345-(3-dinethyl am i no-

trifluoroacetate

p ropoxY)Pyrimid in-2-yl]benzyl}-2 H
502 "A204" 2-{345-(
benzyl}-6- (3-fl Ui

-2- pyridazin-3-o0 n e,
- i met hlylLCaJmHiﬂbpropo yri m i 8e,0 n-2- -
hoxyphenyiy FPhpyRrtgz e 3 Ho

N AcOH \>“
MeOH OH ©
5
MeOH o H,/Raney Ni .
- N — o] NH, O
N\
H,80, o f\Lo}‘ MeOH/ACOH o NH, \f—
10 | ~
C N N \[) PFe-
) . H,SO,
(: \rfl . ,O&ﬁ — HOTKQYN\
- O N N, 2 - H,0
N II\I o N A~ on
15 NaOMe
o’\/\N
MeOH \'('@K/ ﬁr
J\ PPhalDIAD J\
H,50, OH THF O/\/\N/
20
DIBALH HO\/@/N
—_— P
THF N\;Lo/\/\N’
t
o}
e
N
C 25 s LT
( z N A0
- = N "A189"
PPh,/DIAD N AN g™~y
THF |
30
37.1 1382 g (10.0 mol) of potassium carbonate are added in porfions
with stirring o a suspension, held at 30°C, of 500 g (3.40 mol) of 3-cyano-
35 benzoic acid in 8 | of methanol. 685 g (10.0 mol) of hydroxylammonium

chloride are subsequently added in small portions at an internal tempera-



one, hydrochl oride 490 " A205"

2-{345- (3-di met hyl am nopr opoxy) pyri m di n-2-y1] -

benzyl} - 6- (4- met hoxyphenyl) - 2H pyri dazi n- 3-one, hydrochl oride 472 " A206"
2-{345-(3-di methyl am n opropoxy)pyrimid in-2-ylk

benzyl) - 6-( met hyl pheny1) - 2H pyri dazi n-3- one cl)i‘ I de 510
"A207" 6- (g”‘%:’%?“&”g%%%nyl) 2- {345 (3-di net hyl am nopropo>’l<) i%?fo@@ﬁs?fs

pyrim di n-2-yl | benzyl}-2H pyri dazi n- 3- ot 476 " A208"  2- {3-[5-(3-d i
met hylamin op ropoxy)pyrimidi n-2-yl]-
benzyl}-6-pyridin-3-yl-2H pyri dazi n- 3-one 443 "A209" 2-{3-[5-(3-d

i met hyl am i nogyFeOROXY MBS "I"Hedréacpor?rrﬂtllre is FheéiPheated at the boll for 15
zyl) - 6- (1- net hyl - 1H pyr azol -4-y1)-2H-pyrid azin-3- one 446 "A210"

6- ( 3- chl or o- 5-ffauwisr O} resstjan rmixtpeuis eyaperatast IRyagHe.rand the residue is dis-
propoxy) pyri m QP WL ABERFY déiamieRi n'gd\?iz% %qﬁegﬂkehﬁ%chlonc acid. The

. resultant precipitate is filtered off with suction, washed with water and dried
in vacuo: 3-(N-hydroxycarbamimidoyl)benzoic acid as colourless crystals;

ESI 181.

37.2 A mixture of 614 g (3.41 mol) of 3-(N-hydroxycarbamimidoyl)ben-
10 zoic acid, 756 ml (8.0 mol) of acetic anhydride and 2 | of acetic acid is
heated at a temperature of 118°C for 14 hours. The reaction mixture is O
cooled to 6°C and filtered with suction. The residue is taken up in 2 | of
C water, filtered off with suction and washed well with water. The residue is
A5 recrystallised from ethanol/water; 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic
acid as colourless crystals; m.p. 225°C; ESI 205,

37.3  7.83 ml (147 mmol) of concentrated sulfuric acid are added to a
. suspension of 30.0 g (147 mmol) of 3-(5-methy|-1,2,4-oxadiazol-3-yl)ben-
.-20 zoic acid in 150 ml of methanol, and the mixture is heated at the boil for 18
hours. The reaction mixture is cooled in an ice bath, water is added, and
the solid is filtered off with suction and washed well with water: methyl
3-(5-methyl-1,2 4-oxadiazol-3-ybenzoate as colourless crystals; ESI 219, ( )
. 25 "
( 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 methy! 3-(5-
methyl-1,2,4-oxadiazol-3-yl)benzoate in 3 | of methanol, and the mixture is
30 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 methyt 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.



1H NWR (c15-Dvs0): 6 [ppmi = 1,89 (quintet, J = 6.7 Hz, 2H), 2.16 (s, 6H),
2.38 (t,; 3 =7 Hz, 211), 4.21 (t, J = 6.5 Hz, 2H),75744 (s, 2H), 7.14 (d, J
Hz LI2 =2 Hz, 1H), 7.77

= 10 Hz, 1H), 7.48 (m 2H), 7.54 (dt, J1= 8.5
(dt, J1 =10 Hz J2 = 1.7 Hz, 1H), 7.85 (t, J . 6 Hz 1H), 8.15 (d, J =
10 Hz, 1H), 8.37 (bs, 1H), 8.62 (s, 2H) " A21 1 Pl%ﬁ@ﬁﬁ%?(?"d
I met hyI am nopropoxy pyr| m di n-2-yl11- ben zyl}-6-(4-fluoro-3-m et hoxyp
henyl)-2 H pyrid azin-3- one, hydrochl orl 490 - 150 - "A212"

6- (4- chl or ophenyl) - 2-{345- ( 3- di net hyl am nopr opoxy) - :

pyrim di n-2-yGObenzyl}-2H pyridazin-3-one, trifluol'oacetate 476 "A213"

2-{315-(3-di ”E]'sms' a QQWQW@l‘égﬁ?éE' 1521 ¥bdium m Fhomde solytion are
benzyl}-6-(4-fluorophenyl)-2H azin-3-one, trifluoroacetate 460 "A214"

2-{345- (3-di rreaths}echdmmm@wﬁms)lrmg|tmacﬁurspgns;rmnof259g (1.09 mol) of 3-

benzy1} - & Lt oRG S X bR RANELART! M S ANRe LHIERUPLCRERIGY G (A" A21

N44- (1-{315- ( 3- propo pyrim

yabenzy1l}- 6- oxmelhyfﬁardlﬁmjﬁ{d]pwmmdimm@méﬁwaﬁnﬂawm trestinydene)tindthylor oacet at e

H...ii,®R 40 0\ . . . )

ammonium dihexafluorophosphate (prepared in accordance with C. B.

Dousson et al., Synthesis 2005, 1817) in 1 | of methanol. The reaction
mixture is then warmed to 60°C over the course of 40 min and heid at this
temperature for 30 min. The reaction mixture is then cooled to room tem-

10 perature, diluted with 10 | of dichloromethane and washed three times with
5 | of water each time. The organic phase is dried over sodium sulfate and

evaporated. The residue is recrystallised from ethyl acetate: methyl 3-[5-

e

(dimethylaminomethyleneamino)pyrimidin-2-y[Jbenzoate as beige crystais;
15 m.p. 140°C, ESI 285

37.6 160 ml (2.88 mol) of concentrated sulfuric acid are added to a sus-
pension of 103.5 g (364 mmol) of methy! 3-[5-(dimethylaminomethylene-
amino)pyrimidin-2-yilbenzoate in 1.3 | of water, and the mixture is heated

2 0 at the boil for 4 hours. The reaction mixture is cooled to room temperature,
diluted with water and filtered with suction. The residue is washed with
water and dried in vacuo: 3-(5-hydroxypyrimidin-2-yhibenzoic acid as
brownish crystais; ESi 217.

25

ale

37.7  32.7 ml (445 mmol) of thionyl chloride are added to a suspension
of 88.0 g (366 mmol) of 3-(5-hydroxypyrimidin-2-yi)benzoic acid in 1.4 [ of
methanol, and the mixture is heated at 80°C for 2 hours. 20 ml (276 mmol)
30 of thionyl chloride are then added, and, after 2 hours, a further 10 ml

(138 mmol) of thionyl chioride 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
fitered off and dried in vacuo: methyi 3-(5-hydroxypyrimidin-2-yl)benzoate

35
as brownish crystais; ES| 231.



| oN1 499 "A216" 6- (3, 4-di net hoxyphenyl) - 2-{345- ( 3-di net hyl am no-

propoxY) PYrim di n-2-yli benzyl}-2H pyri dazi n- 3-one,

"A217" 6-benzo-2,1, 3-thiadiazol -5-y1-2-(345-(3-di net hyl -
am nopr opoxy) pyri m di n-2-yl | benzy1}-2H pyri dazin-3- one 0 ,. S.| |

"A218" 2-{ 31\§6(25§@%‘%_§%hyl am nopr opoxy) pyri m di n-2-y1] - PCT!E£§0£810034%

benzy1l}-6-furan

H pyddazi n-3-one, trifluoro- acetatée

2009/ 006959PCT/ EP2008/ 003473 - 152 - * A&7~

10

"5

20

25

30

35

37.8 A solution, kept under nitrogen, of 6.1 g (26.5 mmol) of methyl
3-(5-hydroxypyrimidin-2-yl)benzoate, 10.5 g (39.8 mmol) of triphenyl-
phosphine and 4.76 ml (39.8 mmol) of 3-(dimethylamino)-1-propanol in
200 m| of THF is cooled in an ice bath, and 8.21 mi (39.8 mmol) of diiso-
propyl azodicarboxylate are slowly added dropwise with stirring. After the
reaction mixture has been stirred at room temperature for 2 hours, it is
evaporated in vacuo. The residue is partitioned between dichloromethane
and saturated agueous potassium hydrogensuifate solution. The aqueoué
phase is separated off, adjusted to a pH of 12 using saturated aqueous
soedium hydroxide solution and extracted twice with dichloromethane. The
organic phase is dried over sodium sulfate and evaporated. The residue is
chromatographed on a silica gel column with dichloromethane/methanol as
eluent; methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzoate as
colourless crystals; ESI 316.

37.9 200 ml of a 1 M solution of diisobutylaluminium hydride in THF are
added dropwise with stirring to a solution, kept under nitrogen, of 12.6 g
(40.0 mmol) of methy! 3-[5;(3-dimethylaminopropoxy)pyrimidin-2-yl]benzo-
ate in 200 ml of THF. After the mixture has heen stirred at room tempera-
ture for 1 hour, 10 ml of a saturated agueous sodium suifate solution are

added dropwise. The resultant precipitate is fittered off with suction and

- washed with dichloromethane., The filtrate is dried cver sodium sulfate and

evaporated. The residue is taken up in a mixture of diethyl ether and petro-
leum ether. The resultant precipitate is filtered off with suction, washed
with petroleum ether and dried in vacuo: {3—[5-(3-dimethyiéminopropoxy)—
pyrimidin-2-yijphenyllmethanol as colourless crystals; m.p. 95-97°C; ESI
288.

37.10 3.16 g (18.0 mmol) of 3-(6-oxo-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 mi of THF. The resultant suspension is

trifluoroacetate 502

500

O

®



2- {345- ( 3-di et hyl am nopr opoxy) pyri m di n- 2-y1] -

benzy1l}- 6- (5- oxo-4, 5-di hydro-1, 2, 4- oxadi azol - 3-y1) - 2H pyri dazi n- 3-one,
trifluoroacetate 0--N Ot N. HL 1 450 . "A228"

2- {345- ( 3-di met hyl am nopr opoxy) pyri m di n- 2-y1] -

benzy1l} - 6- pi azin-1-yl1-2H pyridazin-3-one, trifluoroacet \1---.
"1 1on i (50 Sfloacyer) . BtAlsE 2008854

cooled in an ice bath, and 4.96 ml (24.0 mmoi) of diisopropy! azodi-
carboxylate are slowly added dropwise. After the mixture has been
stirred at room temperature for 1 hour, tert-butyl methyl ether and 1 N
aqueous hydrochloric acid is added. The aqueous phase is separated
off and washed three times with tert-buiyl methy! ether. The aqueous
phase is adjusted to a pH of 14 using 2 N sodium hydroxide solution
and extracted twice with dichloromethane. The organic phase is dried
over sodium suifate and evaporated. The residue chromatographed on
10 a silica gel column with dichloromethane/methanol: 3-(1-{3-[5-(3-di-
. methylaminopropoxy)pyrimidin-2-yllbenzyl}-6-oxo-1,6-dihydropyridazin-
C: 3-yl)benzonitrile as colourless crystals; m.p. 128°C; ES| 467;
C *H-NMR (de-DMSO): § [ppm] = 1.89 (quintet, J = 6.8 Hz, 2H), 2.15 (s,
15 BH), 2.37 (t, = 7 Hz, 2H), 4.21 (1, = 6.5 Hz, 2H), 5.44 (s, 2H), 7.16 (d,
J=10Hz, 1H), 7.48 (m, 2H), 7.72 (t, J = 7.8 Hz, 1H), 7.92 (dt, J1 =
7.5 Hz, 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).

20 :
The following compounds are obtained analogously
“A114", "A24",
C_’ 25 Compound| Name and/or structure ESI
(, ' No. [M+H
"A190" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyi}-6-(1-methyl-1H-pyrazol-4-y)-2H-pyridazin-3-
10 one, trifluocroacetate

446

35




10N | [ preparati on proceeds via Boc-protected conpound and subsequent
renoval of the Boc group] Exanpl e 38 The preparation of the conpounds

6- (i -nmet hyl-1H pyrazol -4-y1)-2-{345-(2-nor phol i n-4-yl et hoxy) pyri m di n-2- 30
yl | benzy11-21-1- pyri dazi n- 3-one ("A229"), 213-(5-bronopyrim

;ghn 2-yl )ben 4506 0 -nmethyl-1 H-pyrazol -4-yl)-2Hpyri qv%ZrI/ErI]’_zoo_smosws( A230")
roxypyrim d| n- 2 beenzyI ] - 6- 0- et hyl - 1H4Pyr azol - 4-y1) - 2H35pyri dazi n- 3- one
(" A231") is carried out analogously to the foll ow ng scheme WO

2009/ 006959PCT/ EP2008/ 003473 - 153 - 0--- ---- CNGCs,CO, ---, "--N-NH, --

+5N__..___E___ f Y LY VaYeYalll

"A191" 243-15-(3 dimethylaminopropoxy)pyrimidin-2- yi]-
benzyl}-6-(3-fluorophenyl)-2H-pyridazin-3-one, hydro- | 460

chloride
"A192" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
' benzyl}-6-thiazol-2-yl-2H-pyridazin-3-one, hydro- 449

chloride

"A193" 2-{3»{5~(3-dimethylaminopr'o poxy)pyrimidin-2-yi}-
benzyl}-6-phenyl-2H-pyridazin-a-one, hydrochloride | ***
10 "A194" 4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, 467 O

hydrochloride

Cu "A195" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
15 benzyl}-6-p-tolyl-2H-pyridazin-3-one

456

“"A196" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylj-

benzyl}-6-(2H-pyrazol-3-yl)-2H-pyridazin-3-one, 432
‘ trifluoroacetate

"A197" 6-(3,4-difluorophenyl)-2-{3-[5-(3-dimethylamino-

propoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one, 478

20"

hydrochloride

"A198" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-(4-methanesulfonylphenyl)-2H-pyridazin-3- 520 ( n. )
25 ‘ oné, hydrochloride

(" "A199" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-

benzyl}-6-[4-(5-methyl-1,2,4-oxadiazol-3-y)phenyi]- 524

2H-pyridazin-3-one, hydrochloride
30 "A200" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one, 443

trifluoroacetate
"A201" | 8-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
35 pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one, 521

frifiioroacetate




38.112.4 ¢

(43.6 muol ) of 5-brono-2-(3-chloronethyl phenyl ) pyrim di ne and

14.2 g (43.6 mmol ) of caesium carbonate are added to a suspension 25of 7.68

g (43.6 mol)

filtered of f WRi2ePP/®6850i on,

of 6-(1-nethyl-1H pyrazol-4-yl)-2H pyridazin-3-one in 90 m
of DMF, and the mxture is stirred at roomtenperature for 24 hours. The
reaction mxture is added to 400 m of water. The resultant recifitate IS

washed with water and dried iFFTEHEHE003473
30213- (5- bronopyri m di n- 2-yl ) benzyl ] - 6~-(1%9et hyl - 1H pyrazol - 4-y1) - 2H pyri -
dazi n-3-one as yell owbrown crystals, mp. 184C, ESI 423, 425. WO

2009/ 006959PCT1EP20081003473 -
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"A211"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(4-fluoro-3-methoxyphenyl)-2H-pyridazin-3-

one, hydrochloride

480

n- 3- one
NIVRERR-CNBEN:38 Foprf'=P4.8898lintdE>] =87 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
8.5 Hz, Jp = 2 Hz, 1H), 7.77 (dt, J; = 10
1.7 Hz, 1H), 7.85 (t, J = 1.8 Hz, 1H), 8.15 (d, J = 10 Hz, 1H), 8.23
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1H- NVR (d6-DVSO): 5 [ppmi = 2.48 (m 4H), 2.73 (t, J = 5.5 Hz, 2H), 3.57
(m 4H), 3.87 (s, 3H), 4.30 (t, J =5.5 Hz, 2H), 5.33 (s, 2H), 7.05 (d, 103
= 9.5 Hz, 1H), 7.43 (dt, J1 = 7.3 Hz, J2 = 1.5 Hz, 1H), 7.47(t, J = 7.5 Hz,
1H), 7.80 (d, J = 9.5 Hz, 1H), 7.89 (s, 1H), 8.21 (s, 1H), 8.22 (dt, J1 =
7.5 Hz, J2 = 1.5 Hz, 1H), 8.28 (bs, 1H), 8.64 (s, 2H). 15The

p-t ol ueneeul YoR8906M% t he phosphate are obtai ned from 'PAXEF2008(034E t
formati on. The foll ow ng corrpounds are-gppai ned anal ogously Conpound No.
Nane and/or structure ESI [MH ("A232") 641 -nethyl -

H pyrazol - 4-y1) - 2- { 345- (2- nor phol i n- 4-yI -

et hox ri'm di-p=2-yl]benzyll-2H pyridazin-3-one _hydrochloride{from
A229y§ pZ74 (| nSAEi3" 5(4-ch[oropheny§)2{3 -[5-(3-dimethylamiinopropoxy)-

geggyE}S gl( rlre'ag%/lhy pi:-ll- glyp 21%? {/?F‘ £1Pﬁ£ln¥31§?l‘?é hydr oém or|i de
(from"A237") 472 ( A234 ) trlﬂuoroacetate
penzy L) 8. (1 URYTS Ltk predeI R TSR By HROP AR OB B Y 1 1 uor odcet at ¢
(from "A237") 472 A235 benzyl}-6-(4-flucrophenyl)-2H-pyridazin-3-one, 460
6- (3-f 1l uorophenyl)-2-{315- ( 2- nor phol {n ugroélcg'}a?eoxy)
"A214" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-thiophen-2-yl-2H-pyridazin-3-one, 448
10 trifluoroacetate
"A215" N-[4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2- Q
- yilbenzyl}-6-oxo0-1,8-dihydropyridazin-3-yl)phenyl]-
C- acetamide, trifluoroacetate
15 \nj
o 499
Moy /j/o\/\/m
. K@*
"A216" 6-(3,4-dimethoxyphenyl}-2-{3-{5-(3-dimethylamino-
propoxy)pyrimidin-2-yl|benzyi}-2H-pyridazin-3-one, 502
trifluoroacetate ()
C\ 25 "A217" 6-benzo-2,1,3-thiadiazol-5-yl-2-{3-[5-(3-dimethyl-

aminopropoxy)pyrimidin-2-ylibenzyl}-2H-pyridazin-3-

AP 500
30
S/N"'\- \N/N I\r\!l
N N. =~ O/\\/\[TJ/

"A218" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-

35 benzyl}-6-furan-3-yi-2H-pyridazin-3-one, trifluoro- 432

acetate




pyri mdin-2-yl]benzyl }-2H pyridazi n-3-one 488 - 156 - "A236"
6- (1- net hyl - H- pyrazol 4 yl1)-2-{345-(2-norpholin-4-yl- 474
et hoxy) pyr| m di n-2-yl ] benzyl1- 2H pyri dazi n- 3-one, di hydrochl oride (from
"A229") "A237" 2-{3-[5-(1-nethyl piperidin-4-yl met hoxy) pyri rri di n-2-y1] -
benzyll-6-0-net hyl - 1H pyr azol - 4-y1) - 2H pyri dazi n- 3-one 472 " A238"
2-{3-[5-(i -rERPYAPHP4EER I di n- 4-yl oxy) pyri ni din- 2- yl ] benzyPFTEPZI0/EIRyY| - |
H pyrazol - 4-y1) - 2H pyri dazi n- 3-one, formase-458 "A239" 2-[3-(5-nmethoxypyrim
id in-2-yl)benzyl] -6-(i -nethyl-1H pyrazol -4-y1l)-2H pyridazin-3-one 375
"A240" 2- {315 (3 met hoxypropoxy) pyr| m d| n-2-yl 1 benzyl}-6-(i- nethyl-I
Hpyrazo 1-4-y}h.-2H-pyFidazj
"AZ19 2-03- ['5 TS-H(methyIaminopropoxy)pyrlmldm 2-yl}-
benzyl}-6-(5-methyl-1,2,4-oxadiazol-3-y})-2H- 448
pyridazin-3-one, hydrochloride
5 "A220" | 4-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl}-
479
benzyl}-6-oxo-1,8-dihydropyridazin-3-yl)benzonitrile
"A221" | 3-(14{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yi]-

benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, 479

hydrochloride
10 A222" | 3-(143-[5-(2-morpholin-4-ylethoxy)pyrtmidin-2-yI-
C | benzyi}-8-oxo-1,8-dihyd ro pyridazin-3-yl)\benzonitrile 498
- "A223" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
(‘ benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one 455
16 "A224" 8-(4-methanesulfonylphenyl)-2-{3-[5-(1-methyl-

piperidin-4-yloxy)pyrimidir-2-yllbenzy}-2H-pyridazin- 532
3-ong, trifftuoroacetate

"A225" | methyl 5-(1-{3-[5-(1-methyipiperidin-4-yloxy)pyrimidin-

2-yllbenzyl-6-oxo-1,6-dihydropyridazin-3-yl)thio-

20
phene-2-carboxylate, trifluoroacetate

0 S

o
N O
kED/L\N N

"A226" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 458

518

3O

30
one
H-NMR (ds-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 =09.5Hz, 1H), 7.44 (dt, Jy = 7.3 Hz, J = 1.5 Hz, 1H), 7.48 (t, J = 7.5 Hz,
a5 [IM), 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)



"A241" 2-{3-[5-(2-nmet hoxyethoxy)pyrimid in-2-yljbe nzyl}-6-(1 -

nmet hyl - 1H pyrazol - 4-y1) - 2H pyri ci azi n-3-one 419 "A242" 2-{315-(2-morp
hol i n-4-yl et hoxy) pyrimid in-2-ylibenzyl}-6-

(1-propyl-1H pyrazol -4-yl)-2H pyrici azi n-3-one 502 "A243"

2- (3-{542- (4- et hyl pi perazi n-1-yDet hoxyl pyri m di n-2-y1} -

benzyl) - 6-( ﬁ%‘f”?/é'lﬁg?pl—l- pyrazol -4-y1)-2H pyri dazi n- 3- onBCHERWKY Y3

2- (3-{512- (4- net hy1- 3- oxopi perazi n-1 -yJ% hoxy1l-

pyri m din-2-yl | benzyl)-6-0-nethyl - 1H pyrazol -4-yl1)-2H pyridazi n-3-one
410N,, ...... --,..N--- 501 11 --- "N "A245" 6-(i -nmethyl-I

H- pyr azol - 4- y by 40= 378w phy| A=yt = -

propoxY) pyri m diﬂgzzzgf’y J b@%ﬁ?z y‘q‘}é&@/?lﬁﬁwglquﬁg%g)%'miy,rlmld|n 2-yi]

’ benzyl}-6-(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)-
2H-pyridazin-3-one, trifluoroacetate

O-N

5 0 {
N\N 0 Néjxo\/\/m\
o |
k@/‘;«

10 .
"A228" 2-3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yl]-

O

benzyl}-6-piperazin-1-yl-2H-pyridazin-3-one,
( ) trifluoroacetate

15 HN()\I

o |

T
K©/£\N
20

[preparation proceeds via Boc-protected compound

450

and subsequent removal of the Boc group]

)
25
C Exampie 38
The preparation of the compounds
8-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-
30

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-
35 pyridazin-3-one ("A231")

is carried out analogously to the following scheme



trifluoroacetate 488 - 157 - "A246" 6-(1l-nethyl-1 --r-c----"N'"" -N
propoxy) pyri m di n-2-yl Thenzyl ) - 2H pyri dazi n- 3- onel

H pyrazol -4-y1)-2-{345-(2-norpholin-4-yltrifluoroacetate ,r0 Si --.NN,
------ 0 488 "A247" Dbenzyl)-6-(1l-nethyl-1 -NA---z-------N\Il \ F----
2- (345- (1- et hyl - 2- nor phol i n- 4-yl et hoxy) pyrim di n-2-yli -

H pyrazol - 4- wb)z{)@kﬁomspl dazi n- 3- one, trifluoroacetate -.HGT/EPRIOB/OM34VI N. . . .

N L Q M3, ..-- 488 "A248"

5 "A230"
jo\ 0 0
O’B_B: < \/@\/
o’t + N N
PACI,(PPhy), N N #~5-0
10 KOAC DMF bf
C' sodium perborate
( ) S "A231"
~ THF
water
15
HO/\\/N\) m\
e O "A220"
PPh /DIAD (\
20 THF

. 38.1  12.4 g (43.6 mmol) of 5-bromo-2-(3-chloromethylphenyl}pyrimidine
and 14.2 g (43.6 mmol) of caesium carbonate are added to a suspension
25 of 7.68 g (43.6 mmol) of 6-(1-methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one
C. in 90 ml of DMF, and the mixture is stirred at room temperature for 24
hours. The reaction mixture is added to 400 ml of water. The resultant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo;
2-[3-(5-bromapyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyri-

30
dazin-3-one as yellow-hbrown crystals; m.p. 184°C; ESI 423, 425.
38.2 10.9g(42.8qg)of bis(pinacolato)diboron and 9.72 g (99.0 mmol) of
) potassium acetate are added fo a suspension of 14.0 g (33.0 mmol) of
35

2-[3-(5-bromopyrimidin-2-yi}benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one in 65 ml of DMF, and the mixture is heated fo 70°C under



2- {345- (2-di net hyl am noet hoxy) pyri m di n-2-yl ] benzy1) - 6-

(1-met hyl- 1H— pyrazol - 4- 0- 2H pyri dazi n- 3-one 432 " A305" m yeeeey |

110.---- S e 0 445 "A306" benzyl)-6-(1 -methyl-1 . 0 .---.

2-{345- (1 azabi cycl o[ 2. 2. 2] oct - 3-yl oxy) pyri m di n-2-01- 410

H pyrazol - 4»@/ %009/00 ridazin-3-one | ' t 470 "P307" V\%’)(-:TIEPZIHE%OZEH
-154 -

nitrogen. After the mixture has been stirred at this temperature for 15
minutes, 695 mg (0.99 mmol) of bis(triphenylphosphine)palladium(ll)
chloride are added, and the reaction mixture is stirred at 70°C under nitro-
gen for 18 hours. The reaction mixture is allowed to cool to room tem-
perature, 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 evaporated, and the residue is re-
crystallised from 2-propanol: 6-(1-methyl-1 H-pyrazo|—4-yl)-2-{3-[5—(4,4,5,5—
10 tetramethyl-1,3,2-dioxaborolan-2-yi)pyrimidin-2-y{Jbenzyl}-2H-pyridazin-3-
one as grey crystals; m.p. 204°C;
) "H-NMR (ds-DMSO): & [ppm] = 1.34 (s, 12H), 3.87 (s, 3H), 5.35 (s, 2H),
(_ 7.05(d, J=9.6 Hz, 1H), 7.52 (m, 2H), 7.80 (d, J = 9.6 Hz, 1H), 7.89.(s,
15 1H), 8.21 (s, 1H), 8.35 (m, 1H), 8.45 (bs, 1H), 9.01 (s, 2H).

38.3 8.50 g (85.1 mmol) of sodium perborate are added in portions with
ice cooling to a suspension of 13.4 g (28.4 mmol) of 6-(1-methyl-1H-pyra-
20 zol-4-yl)-2-{3-[5-(4,4,5,5-tetramethyi-1 ,3,2—dvioxaborolan-2—yl)pyrimidin-2—yl]—
benzyl}-2H-pyridazin-3-one in 55 ml of THF and 55 ml of water, and the
mixture is stirred at room temperature for 2 hours. The reaction mixture is
filtered through kieselguhr with suction. The filtrate is concentrated in
vacuo to about half the original volume and adjusted to a pH of 1 using 2 N
) 25 hydrochloric acid. The resultant precipitate is filtered off with suction,
(.. washed with water and dried in vacuo: 2-[3-(5-hydroxypyrimidin-2-y/)-
benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one as pale-beige
crystals; m.p. 239°C; ESI 361.
30
38.4 354 mg (1.50 mmol) of triphenylphosphine 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)-
35 benzyl}-6-(1-methyl-1H-pyrazoi-4-y)-2H-pyridazin-3-one in 2 ml of THF.
294 pi (1.50 mmol) of diisopropyl azodicarboxylate are then slowly

added dropwise with ice cooling. The resultant solution is stirred at room

()



1 trifluoroacetate 514 WO 2009/ 006959 PCT/ EP2008/ 003473 - 158 - "A310"
O trifluoroacetate 509 "A312" S N...... --

N
N

. 0.---- N .--- | trlfluoroacetate 5074101 507 "A314" --. N

/ trlfluoroacetate N

o
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15

20

25

30

33

WO 2009/006959 PCT/EP2008/003473

- 155 -

temperature for 18 hours. The reaction mixture is evaporated in vacuo,
and the oily residue is dissolved in 2-propanol. The solid formed after
some time is filtered off with suction, washed with 2-propanol and tert-
butyl methyl ether and dried in vacuo: 6-(1-methyl-1H-pyrazol-4-y)-2-{3-
[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
("A229") as colourless crystals; m.p. 134°C; ES| 474,

"H-NMR (dg-DMSO): 3 [ppm] = 2.48 (m, 4H), 2.73 (t, J = 5.5 Hz, 2H),
3.57 (m, 4H), 3.87 (s, 3H), 4.30 (t, J = 5.5 Hz, 2H), 5.33 (s, 2H), 7.05 (d,
J=95Hz 1H),7.43 (dt, J41=7.3Hz,J=1.5Hz, 1H), 747 (t, J =

7.5 Hz, 1H), 7.80 (d, J = 8.5 Hz, 1H), 7.89 (s, 1H), 8.21 (s, 1H), 8.22 (dt,
J1 =7.5Hz, Jo = 1.5 Hz, 1H), 8.28 (bs, 1H), 8.684 (s, 2H).

The p-toluenesulfonate and the phosphate are obtained from "A2238" by

salt formation.

The following compounds are obtained analogously

Compound Name and/or structure ESl
No. [M-+H]"

("A232") | 6-(1-methyl-1H-pyrazol-4-yl}-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-ane, 474
hydrochloride (from "A223")

("A233") | 2~{3-[6-(1-methylpiperidin-4-yimethoxy)pyrimidin-2-yl]-
benzyl}-8-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 472
one, hydrochloride (from "A237")

("A234") | 2-{3-[5-(1-methylpiperidin-4-yImethoxy)pyrimidin-2-yl}-
benzyi}-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-y([lbenzyl}-2H-pyridazin-3-one

488




505 Exanple 39 Alternative preparation of "A229" WD

2009/ 006959PCT/ EP2008/ 003473 - 159 - 1 082003 DWVF 10" A229" A
suspensi on of 360 ng (1.00 nmol) of 243-(5-hydroxypyrimdin-2-0)-

benzyl] - 6- (1- net hyl - 1H pyrazol - 4-y1) - 2H pyri dazi n- 3-one, 195 nmg " 15(1.05

mol ) of N (2-chl oroet hyl ) nor phol i ni um chl ori de and 521 . ) of
caesi um car (3’595?03"0?%592 m of DMF is heated to 80C with EE?’F?”E“HHSQ“S%DS“ rred
at this tenperature for 6 hours. The redefion nmixture is allowed to cool,

and 50 m of water are added. The resultant precipi- 20tate is filtered off
W th suction, washed with water and dried in vacuo:

pbenzy 1) - S pyr PHAD | & B dET AP Sy P et ae T FREO TS Vi ng. conpounds
are obt ai ned” anal ogougsl y eteyjuinddiNeg-y Nemeyd-at pridazinedboee ES! 4744MrH|
dihydrochloride (from "A2239")

5 "A237" | 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yI]- 7
benzyl}-68-(1-methyl-1H-pyrazoi-4-yl)-2H-pyridazin-3-one

"A238" | 2-{3-[6-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzy!}-

6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one, 458
formate
10 "A239" | 2-[3-(B-methoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-2H-pyridazin-3-one 375 Q

"A240" | 2-{3-[5~(3-methoxypropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methy]-‘l H-pyrazol-4-yl)-2H-pyridazin-3-one

15 "A241" 2-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl}benzy}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A242" | 2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-6-
(1-propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

433

419

502

20 "A243" | 2-(3-{6-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-yl}-
8
benzyl)-6-(1-methyl-1H-pyrazol-4-y|)-2H-pyridazin-3-one 487
"A244" 2-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]-

pyrimidin-2-yl}benzyl)-6-(1-methyl-1H-pyrazol-4-y()-2H-

ridazin-3-one )
25 By (.

( ‘ / @] 0 501
\N,N | AN HJ\N/

30 "A245" | 6-(1-methyl-1H-pyrazol-4-y(}-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one, 488

trifluoroacetate

35



"A249" 243[ 5- (2- met hyl- 3- nor phol i n-4-yl propoxy) pyri m di n- 2-
yl ] benzyl) - 6- (1- nmet hyl - 1H pyrazol -4-y1 y2 H pyridazin-3- one ----...-- 01 N
-.,,.0 502 WO 2009/ 006959PCT/ EP2008/ 003473 - 161 - "A304" 418
Exanpl e 40 The preparation of the compound 3-(1-(3-[5-(1-nethylpiperidin-4
yl meth oxy)pyrimidi n-2-yabenzyll-6-oxo-1

. 6- di hydropyr‘%ﬂé@?’ﬂ“@s%ll Ybenzonitrile ("A257") is carri e8CHEF24HWPEous! y

to the fol | ow ng schene -167 -

"A246" | B6-(1-methyl-1H-pyrazol-4-y[}-2-{3-[5-(2-morpholin-4-yi-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,

trifluoroacetate
> N N

"A247" | 2-{3-[5-(1-methyl-2-morpholin-4-ylethoxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

10

C one, trifluoroacetate
' 2 N N
® -~ T
N N, _= o N
"A248" | 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yilbenzy!}-6-
432

(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

IIASOSII
20
Tq“@\u 30

"A308" 2-{3-[5-(1-azabicyclo[2.2.2]oct-3-yloxy) pyrimidin-2-yl]-

(, 25 benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
~ o
C = 470
N LD
= N
N 2
30
"A307" / O
~ \N,N\/Q\(N\ N
N " 514
N o

35 trifluoroacetate




WO 2009/ 006959 - PCT/ EP2008/ 003473 - 162 - dicarboxyl ate are added dropw se
over the course of 45 mnutes with stirring to the suspension held at this
tenperature. The reaction mxture is stirred at roomtenperature for 1
hour. A further 22.2 g (84.7 mml) of 5 triphenyl phosphine and 16.6 n
(84.7 mml) of diisopropyl azodicarboxylate are subsequ The
reaction m X\%’glzgwogsagsu rred at roomtenperature for ﬁgﬁgzeﬁﬂ[g’g‘g\?}apor ated
in vacuo. The resultant solid is filtert@Boff with suctlon, washed with

di et hyl ether and chromat ographed on a silica gel colum wth

di chl or onet hane/ met hanol as el uent: tert butyI

104-j 2-(3-net oy phenyppyt rluou m=5=ytoxynethytiprperrdime=13 car -
boxyl ate as Ier'ﬂqgﬂ;(?@j ﬁw crystals] 66C, ESI 428. - 1540.225|nl (25
mmol) of a 1 Msolutipnhxf d |sut|yl aI unmhydride in THF are added
dropwi se under| nitrogen tousp@nm on of 1717 (3 99 rrrml) nf tent-butyl
442- ( 3- met hoxycar bony] phenyppyri m di n- 5-yl oxy Ispgan boxyl at
ein 20 m of |THF. The reaction m xture is 205t|rred at I\gn/lterrperature
for 1 hobir, and 1 m pf a saturated sodium sulfate soluti added. The
resultant precipitate/is filtered off with suction.and washed with THF and
hot 2-propanol|. The fjltrate is evapdﬂfzﬁicé@la‘%ﬁ’i@ter ecrystallised from
tert-butyl rTEtlryA§1 .|| {3 TS5 (T ettt pipertdinm-4- ]
yl met hoxy) pyri|m 2t yl 1 phenyl | et héhol bei ge crystals; m ﬂ). 175C,
25ES| 314. 403264 ny| (130 lo- 1n6- di hydr opyri dazi n-3-yl) -
benzonitrile and 397 gy (1. ph sphl ne [are a(d_:{gJ
30succes$Pvel y to a spl uti 313 nmg (1.00 - met hyl
pi peri di n-4-yl met hoxy) pyri m di n- 2-yl i phenyl } net ané? in 2 M of THF. The_
reaction mxture is cooled in an ice bath, and 294 p1(1l.5 ') of
di i sopropyl azodicarboxyl ate are addq,qlﬂ,jyr@é}i@té@ with stirring. The reac-
35¢i'on mixture is stifred at roomtenperature for 18 hours and evaporat ed.
The~resi due i§ 'Adldiat ogr aphed o si®i ga~gel colum with
di chl or opet hane/ net hanoNg, The pr di fractions are|conbiined and
WO 2009/ 006959PCT/ EP2008/ U634 3~ v-EpO d, and the residuefis

di gest ed vvithtert-buh ether, filterg ff with suction and dried
in vacuo: 3-(1-{345-({1- et hylpi peridin-4- yl netthoxy) pyrimid
in-2-yl]benzyll-6-oxor1,6-d ihyd ro pyrid azinL3-ylQbenzonitri{egas
col ourl ess cr)rstals; i np. 177C, ESI 493; 1H NMR (d6- 0): 5 [pprr] = 1.33
(m 2H), 1.75{((m 3H)| 1.89 (m 2H), 2.17 (s, 3H), 2.80(m 2H), q)S (d, J
= 6.1 H2202H) 5.45 (]s, 2H), 7.16 (d, J = 10 Hz, 1H) ~7.M9 4m 2H), |7.73
(t, J 7.8 Hz, 1H), 7.93 (d, J = 7.8 Hz, 1H), 8.17 (d, J = 10|Hz, 1H),
8.24 (m 2H), 8.38 (m 2H), 8.64 (s, tdfidrhacetaie hemisulfate, c¢itrate

tartrat e, sul f gf{L, suececipnate—and h\lrIr ochloride are obtained from A3 57" by
salt formation. Exanple 41 The pr epar ation of the conpounds

o5 Example 39 ' ()

Alternative preparation of "A229"

30

35



243-(5-b romo pyrid in-2-yl)benzyl]-6-(3,5-d ifl uo ro ph en

y1l) - 2H pyri dazi n-3- one ("A258") and 6-(3,5-difl uorop

henyl) - 2-{315- ( 1- pi peri di n-4-y1- 1H pyrazol - 4-yQpyri di n- 2-

yl'] benzyl) - 2H pyri dazi n- 3-one ("A259") is carried out ‘anal ogously to the
foll owi ng schene 25 30 PdCl2(PPh3)2 K3PO4 DME 41. 1A suspensi on of 695
ng (1.64 noPMCWPYesP3 5-difl uor ophenyl) - 2- [ 3- PCT/EP2008/003473
(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an-B9-Cbenzyl ] - 2H pyri dazi n- 3- one
(preparation see Exanple 11), 427 ng (1.80 mol) of 2, 5-dibronopyridine
25and 695 ng (3.28 mml) of tripotassium phosphate trihydrate in 10 nl of
1, 2-di net hoxyet hane is hea ed to 80C under nitrogen. 92 ng (0.13 nmol ) of

bi s(tri phenyl phosphin I1) chloride are then added, and the
reaction m xture i CN or 18 hours. ﬁé\oeactlon m xture is
al l owed to cool7~Nanc maNer is ad The+resI)H£)N [ C|p|tate is filtered
off 30 with sucti®f washed with ond d

243- ( 5- bronDpyrldln 2-y1l) -

benzyl | - & (3, 5-di f | uorophenyl) - 2H py, ég? %%one as yellowi sh crystals;
ESI 453, 455. 3541. 2A suspensi on of 3 r? 732 mmol ) of
2-[3-(5-bronopyridin-2- o

yQbenzyl ] - 6- (3, 5-di f| uor ophefly I¥- 2|
WO 2009/ 006959PCT/ EP2008 3N< tert b%py

414- (4, 415, 5-t et r anet Ay~ 1] 3, 2- di oxabor -2- Apy izjﬂ -1-y11-
piperidine-l-carboxylateNand 311 nmg (1. r7\o¥ i pot assi um phosphat e
trihydrafl®@ in 2 m of 1,2-dinetmnxyethane i s heated to 80C under nitrogen.
43 mg (0.06 mmol) of bis(triphenyl phosphine)palladiunm(ll) chloride are then
adq¢ed, and the reaction mxture is stirred at 80C for 2 hours. The reaction

' | ] t t at
mq | Fer o of R SEepHISARY s it MROCInh SEARS (e Aol it o0t P LAt e
recrystalli sedbérrzyﬂ}&ébrrcﬁﬂwmll-t- yrezml 43y1l1)—y’2H pyridazin-3-one, 195 mg
4-14-(6-{343-(3,5:-difl

10% o§<‘6 %5—!— pyr ﬁd@szmlﬁnﬂl% ﬁe@ ﬁéﬁ%‘é@%@ﬂ%"&l”ﬁ“ §h|9f'?%wg?8| md yl | pi peri di ne
-1- cga ng%u ag 37@&@1’1@! oﬁta@lﬁh%ardcﬁﬁlféeﬁ?& ?ﬂbf@r\:ﬂf 13l heaftedtd\8(HQ witth  di oxane
are adde o} 0 er

3 47 (643- [ 3- (STE0GRNA SBHBR LTI STeRIaBI S T Poofaz The 1eanRBERHBheny | pyr

di n- 3-yl )pyr a&@'aﬂéwﬁh't@'c@@lr e %@%F&W&é%@t&:ide-ﬁh?héf?éwﬂtaﬁ@bre@fpﬁﬁ' pitate is
filtered off and dissolved in a m xture of N sodi um hydr oxi de sol ution

and di ch%(zr onmeifalsdiitersbod mifrfvgtipmayashies! w@p@taﬁf@ddcﬂﬂﬁd VAP over sodi um
sul fate ‘and evapptahfd: 1HBGLEEL S -1515-(2-morpholin-4-ylethoxy)pyrimidin-2-

yllbenzyi}-2H-pyridazin-3-one as colouriess crystals.

pyri dazi n-3-one, 304 ng (0.805 mmol)
I

C‘ The following compounds are obtained analogously

b 25

k" Compound Name and/or structure ESI
No. ' [M+H]*

"A249" | 2-{3-[5-(2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-
yllbenzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

Q
% N N

35 N N\;\Oﬁ/\“/\

30




20 recrystallised from 2-propanol: 6-(3,5-difluorophenyl)-2-{345-(1-piperi-
di n-4-yl1l-1H pyrazol - 4-yppyri di n- 2-yl ] benzyl ) - 2H pyri dazi n- 3-one as

pal e-yel l ow crystals; ESI 525; 1HNVIR (d6-DVS0): 5 [ppm = 1.82 (m 2H),
2.00 (m 2H), 2.07 (bs, 251H), 2.61 (m 2H), 3.06 (m 2H), 4.22 (m 1H)

545(s 2 9.5 Hz, 1H), 7.35 (m 11-1),

, %%‘{0%5’9_ 7.8 Hz, 1H). 7. 67 (m 2H), 7.93 (dg’?‘I"’?mg”g‘m?—é3
802(m2H) 8.06 (d, J =8 Hz, 1H), 81605 (d, J = 9.5 Hz, 819(bs
1H), 8.39 (s, 1H), 8.93 (bs, 301H) WO 2009/ 006959PCT/ EP20 08/ 003473 - 166
- Examp | e 42 The preparation of the conpounds

dazi n- 3. y1) bhnemerae] (T RORDT e AP AP L AR QB L agopaly Lo

i dazi n- 3-y1) benzam de
the follow ng|schene mﬂmypmmwzez Pienegl}-2H- m@aamp'ﬁ-en% The

3411 3- (5. br omopd Vel df nedoy T RNV T B2 DB B Wz 3oy L) -

341[ 3- (5- br omopy

30benzonitrile ("A262"), m)’/\razol 4. yI) 2H-pyridazin-3-one
3-{143- (55- hydroxypyrim din-2-yOhenzyl 1 - 6- oxo0-1 _6-dihydropyridazin-3-yl| benz
onitrile ("A2 ~3w52%2" 6-(1-methyl-TH-pyrazol-4-yl}-2-{3-[5-(2-morpholin-2-yl-2-
oxoethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
N N& 488
10 \J\
( ) "A253" 6-(3-chlorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
. 4
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one 20
. 15
"A254“ N\
NN
[ X
@]
N0 Nﬂ/ \/\N/\|
. x K/O
20 N
|1A255Il \ N
O ==
’__\_’Nl P
()
(: 25 /j/o\/‘\N
30 I|A256!|’ \ N
O =
—‘\—’Nf P
| N
O
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3- (6-0x0-1-{315- (pi peridin-4-yl met hoxy) pyri m di n-2-yl | benzyl1}-1, 6-di hydr opy
ri dazi n-3-ypbenzonitrile ("A264"), 35tert-butyl

4- (2-{343- (3-cyanophenyl) - 6- oxo- 6H pyri dazi n- 1-yl met hyl | -

phenyl | pyri m di n-5-yl oxymet hyppi peri di ne- 1- car boxyl ate ("A265") and WO

2009/ 006959PCT/ EP2008/ 003473 - 167 - the alternative syn 57"
are carried OUR*%49%8%Fously to the fol | owi ng scheme 43. 1%06/%Pﬂ)°%§)i47ﬁ1ml ) of
5- br onp- 2- (3- chl or onet hy( phenyl ) pyri mi di h&l - and 2.76 g (341 mmol ) of

pot assi um carbonate are added to a suspension 350f 4.15 g (20 nmol) of
3- (6-0x0-1, 6-di hydropyrldazm 3- yI)benzonltrlle in 40 m of

1- et hyl - 2- pyr rer—att—the |||ALu|tO|a st+rred—at-—80Cfor—18—WO
2009/ 006959PCT{ E 6‘2’@88/ 03473 - 168~ ur he reaction mxture i s added
to 200 m of water. The resul tantlprgqgi pi g isnfiltered off with suyction,
washed with water and driedjms acuo: 3
3-{1-j3-(5-bro%pyri m di n- 2- nzyl ] - 6- oxo- 1, ¢ dihydrepyrindazi n-@-yll-
Sbenzonitrile ("A262")| as bei'ge crystals, ESI 44%, 496. %3.211.8 g (47
mrol ) of Si s(pl nacol atp) di boron and 11.9 g (122 mmol ) ofOpot assilum acet at e
are added to alsolutionof 18 0 g (41. 0 mml) of 3-{1-
[ 3- (5- bronopyri m di n- 2- yOQoenzyl ] - 6- oxo- 1, 6-di hydr opyri dazi n- 3-yl | benzo-
10nitrile in 8 mM of DW, and the m xture is heated to 80C under nitrogen.
After the m xture has been stirred at this tenperature for 15 m nutes, 273
mg (1.22 mol ) Exhnpdel40di un(11) acetate are added, and the reaction m xture
is stirred at 80C under nitrogen for 2 hours. The reaction m xture 15is

al l oned t1® cool to roomternperature, water and dichl oronethane are added,

the mxture iSTf'lé|ﬁr@p@dtrbhb@ﬂﬁibdthmﬁmm-{3-ﬁmﬂl -neehydgipadic-4pfiase i s

ff. Th | f
i ARSI (IR i) MRS R I e R L S
3- ({6- oxo- 1- { 34@ifId. (D5 Fs%drﬁﬁbbﬂéné@é’m%hﬁtb%élﬂﬂfo%ﬁg"s&féhﬁ)@yri m-

20dT h- 2-yl ] benzyl | -1 6- di hydropyri dazi n-3-yCbenzonitrile as grey solid,
whi ch i s1§rrpl oyed in the subsequent reaction wi thout further purification.

43.34.93'9 (49.4 nmmol ) of sodium erborc}tpﬁ,[ﬁ g ad%ed in portions with ice

cooling to a suspen o ):33‘@(10 9 @?o 1-{3-[5- 25(4,4

,5,5-tetra meth gd- 2-yI) pyfi Mg i n-2-yl]benzyl)-1
, 6- di hydropyrlda I n-3- yI bgnzonltrld |n §5 m of THF apdN35 ml of water,

and the mixture i & stirr¥ pofioomte erature for 2 hotrs. ;300 m  of

di chl oronet hane and 100 m of saturated amoni um chl ori de sql uti on are

1O

\Qﬂ Um@;t

FPh, /DIAD
THF
30 "A257"

401 17.7 g (67.8 mmol) of tfiphenylphosphine are added to a suspen-
sion of 13.0 g (566.5 mmol) of methyl 3-(5-hydroxypyrimidin-2-yl)benzoate
and 13.4 g (62.1 mmol) of N-Boc-piperidinemethanaol in 115 ml of THF,

and the mixture is cooled to 5°C. 13.3 ml (67.8 mmol) of diisopropy! azo-

35



30to the reaction m xture. The organic phase is separated off, dried over
sodium sul fate and evaporated. The residue is recrystallised from nethanol:
3-{143- (5- hydroxypyri m di n- 2-yQbenzyl ] - 6- oxo- 1, 6- di hydr opyri dazi n- 3-

yl I benzonitrile ("A263") as brownish solid; mp. 248C, ESI 382. WO

2009/ 006959 003473 - 169 - 43.415.8 g (68.8 ”

N- Boc- 4- pi p?ﬁgl Eé&ngﬁ]anol and 19.1 g (72.1 mmol) of tr?@%%ﬁlé%oﬁ?)‘g%hl ne are
added successively to a suspension of 254 (65.6 mmol) of

3-(143- (5- hydroxypyri m di n- 2-yObenzyll- 6- oxo-1, 6-

di hydropyridazin-3-yl |l benzonitrile in 250 m of THE 14.9 ml (72.1 mmol) of

- 5 diisopropyl fepdbeaderybabed afpwistebveartrilyuRddedseRianesSAtiM th ice
cooling. The resultant solution is stirred at roomtenperature for a

further 2 hourséirirngsio the syspensinropsld ot thimtemperatung. dte rzagtion mddwieUsi on of
potassi um hydrg ﬁrggeat rc%barﬁ Q&]fahﬁté oraﬂﬂsgrf Bc\Ofu'rtﬁsr 583G (51 r‘ﬁhﬁ)%fe The

resul tant pre- Ci pi red o sucti-on, wi th diethyl
et her and dri é[brnemyhmoaphmeand 168 yil (84.7 mmol) of dnsopropy| azodicarboxy-

2-(3 3- di n-
8 oyt i e DB REPYE PR HENEAE el TR o AR EY L) 1 "
21 ?2 (1:7333? (gSlcpe‘ﬁs?the fol 984 ubs’and budparatedfin Yaddo. g heZed (itamisblid wffilt er t - but yl
pheny1) - 8- oxo BRI 8uStan. was A MDY RINeT A SHRTAICSISRNSA ARt hy ) -

pi peri di ne- 1- GagiiaxydI&ofimmwiR dmhlc%rréﬂ?aris/rﬁemahbpéb é!ﬁeﬁ‘ﬁfgr@@@tgl chloride in
20di oxang is stirred at roomtenperature for 16 h, durin iC

i nsol ubl ¥ predr [ar&3am@throeswﬁbonwéh%wb@vrﬁmdmﬁ yécaqymeiﬂwlﬂpwrla@@ah@@ﬁ of .
Di chl or omet hang,, glﬁfggs %%&H%ﬁ’q’ a@%}ém hydr ogencar bonat e sol uti on are added
e.

to the residu e organi c” phase’rs éeparat ed off, dried over sodium
ulfate C andnepapdsdl dbli428vacuo. The residue is chr omat ogr aphed on a

SI ica gel 25colum w th dichl oronet hane/ met hanol :

3- (6 0X0- 14345- (pi periclin-4-yl-

(.. _met hgxy) pyoian desndl- (25Hnﬁo!;xaﬂ}a-1wwtbmwf@ﬁydﬁmﬁalhmﬁumcuqelmlzlenmt rile

("A264") as cgjé_i)Furl es stals 379 3043.66.6Q m % 35% aqueous

f or mal dehyde ?feo 88’5@8”{ eé" QOG0B R YEPepsien Bff 89 mol) of

tert-butyl 4- ((i?‘é@rh@m(%f%’r@-ﬂ@@'hﬁw 3-nietho carbonylphenyl pyrlmldm 5-y[o>éy
oxo- 6H pyri dazi n- 1-yl nmet yllphenyllp rimdin- PS'U;:y oxymneth eri di nel-carbo

xyl ate in 80 rnetbylidipspndine-Acasgoxyiade ﬂrh%O mbef dHE. iT. Qeé@ﬁ@’ﬂpédﬂl urg ig em

I xt ur e.ponhi o e it SfhBerattp 1 1 Rbuliahat, &1 & Segtifortdbotfgf TRet IR0
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 methyi ether: {3-[5-(1-methylpiperidin-4-
ylmethoxy)pyrimidin-2-yi]phenyl}methanol as beige crystals; m.p. 175°C; ( )

25 ESI 314.

40.3 264 mg (1.30 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yi)-
benzonitrile and 397 mg (1.5 mmol) of triphenylphosphine are added

30 successively to a solution of 313 mg (1.00 mmol) of {3-{5-(1-methyl-
piperidin-4-yimethoxy)pyrimidin-2-yllphenyl}methanol in 2 mi of THF.
The reaction mixture is cooled in an ice bath, and 294 ui (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 dichloro-

methane/methanol. The product-containing fractions are combined and



mxture is extracted with 200 mM of dichl or onet hane.

2009/ 006959PCT/ EP2008/ 003473 - 170 - is washed with sodi um

hydr ogencar bonat e sol uti on,

residue is recrystallised from 2-propanol :
3-(1-{345- (1- net hyl pi peri di n-4-yl met hoxy) pyri m di n-2-yl ] benzyl | - 6- 0x0-
51, 6- di hydrob’ﬁﬁ?oﬂé%q%?ﬁ%-yl) benzonitrile ("A257") as col oﬂqlﬁégoséqﬂffg? al s;

mp. 177C, ESI

- "A271"

493. The foll owi ng conpoutids- are obt ai ned anal ogously
3-(1 -{3-[5-(2-neth oxyeth oxy)pyrimid in-2-yljbenzyll-6-

ox0-1 ,6-d i hydropyridazin-3-yl)benzonitrile "A272"

3-(1-{3-‘[5-(3-%
i hyd ropyrid aZi

10

15

20

25

30

35

tered off with suction and dried in vacuo: 3-(1-{3-[5-(1-methyipiperidin-4-
ylmethoxy)pyrimidin-2-yl]b_enzyl}-S—oxo-‘I ,6-dihydropyridazin-3-yl)benzo-
nitrile as colourless crystals; m.p. 177°C; ESI 493: '

"H-NMR (ds-DMSOQ): 8 [ppm] = 1.33 (m, 2H), 1.75 (m, 3H), 1.89 (m, 2H),
2.17 (s, 3H), 2.80 (m, 2H), 4.05 (d, J = 6.1 Hz, 2H), 5.45 (s, 2H), 7.16
(d, J=10Hz, 1H), 749 (m, 2H), 7.73 (, J = 7.8 Hz, 1H), 7.93 (d, J =

7.8 Hz, 1H), 8.17 (d, J = 10 Hz, 1H), 8.24 (m, 2H), 8.38 (m, 2H), 8.64 (s,
2H).

The hemisulfate, citrate, tarirate, sulfate, succinate and hydrochioride

are obtained from "A257" by salt formation.

Example 41

The preparation of the compounds
2-[3-(5-bromopyridin-2-y)benzyl]-6-(3,5-diflucrophenyl)-2H-pyridazin-3-
one ("A258") and
6-(3,5-difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyridin-2-
yilbenzyl}-2H-pyridazin-3-one ("A259")

is carried out analogously to the following scheme

The organi ¢ phase

WO

dried over sodium sul fate and evaporated. The

-171
440
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6- (3-fl uorophenyl) - 2-{345- (1- net hyl pi peri di n-4-yl - 486

nmet hoxy) pyri m di n- 2-yl ] benzyl ) - 2H pyri dazi n-3-one "A274" 2431541- net hyl
piperid in-4-yloxy)pyrimid i n-2-yll- benzyl}-6-(1 -propyl-

H pyrazol -4-yl)-2H pyridazin-3- 486 one 'H NWVR (de-DMVSO): 6 [pprr] = 0.83
(t, J =7.4 H, 3H, 1.69 (m 2H), 1.80 (sextet, J =7.2 Hz, 2H), 1.98 (m
2H), 2.20 (¥O0BPY/00625922 (m 2H), 2.63 (m 2H), 4.09 (t, PQJT’EPZBOE’@OH? 2H) ,
4.60 (m 1H), 5.34 (s, 2H), 7.05 (d, 1®42. 5 Hz, 1H), 7.43 (dt, J1 = 7.3
Hz, J2 = 1.5 Hz, 1H), 7.47 (t, J = 7.5 Hz, 1H), 7.82 (d, J = 9.5 Hz, 1H),
7.90 (s, 1H), 811 (dt, J1 = 7.5 Hz, J2 = 1.5 Hz, 1H), 8.25 (s, 1H), 8.28
(bs, 1H), 8.64 (s, 2H) "A275" 6-(3-chl orophenyl) 2-{345-(1

- met hyl d 4- I/
Y O ¢

K3P04 . I ==
F Nan7 S0
5
E A258
>3
O
10
PdCl,(PPhy), K,PO, DME
O
(" F
15 HCl/dioxane
20
41.1 A suspension of 895 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 Exampie 11), 427 mg (1.80 mmol) of 2,5-dibromopyridine ()

95 and 895 mg (3.28 mmol} of tripotassium phosphate trihydrate in 10 ml of
(. 1,2-dimethoxyethane is heated to 80°C under nitrogen. 82 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

30 with suction, washed with water and dried: 2-[3-(5-bromopyridin-2-yl)-
benzy|]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one as yellowish crystals;
ESI 453, 455,

35 41.2  Asuspension of 333 mg (0.732 mmol) of 2-[3-(5-bromopyridin-2-
yl)benzyl]-6-(3,5-diflucrophenyl)-2H-pyridazin-3-one, 304 mg (0.805 mmol)



met hoxy) pyr| m di n- 2-yl ] benzyll 2H pyr| da2| n-3-one "A276" N

101\ 1-
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"A276a"
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- 165 -

of tert-butyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazoi-1-yl]-
piperidine-1-carboxylate and 311 mg (1.46 mmol) of tripotassium phos-
phate trihydrate in 2 ml of 1,2-dimethoxyethane is heated to 80°C under
nitrogen. 43 mg (0.06 mmol) of bis(triphenylphosphine)palladium(ll) chio-
ride are then added, and the reaction mixture is stirred at 80°C for 2 hours.
The reaction mixture is aflowed to cool, and water is added. The resuitant
precipitate is filtered off with suction and washed with water. The residue is
recrystallised from 2-propanol: tert-butyl 4-[4-(6-{3-[3-(3,5-difluorophenyl)-
6-oxo-6H-pyridazin-1-yimethyllphenylpyridin-3-yl)pyrazol-1-yl]piperidine-1-
carboxylate as grey crystals; ESI 625.

41.3 5 mlof 4 N HCl in dioxane are added to 347 mg (0.556 mmol) of
tert-butyl 4-[4-(6-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methylphenyi}pyridin-3-y)pyrazol-1-yllpiperidine-i-carboxylate. The
resultant precipitate is filtered off and dissolved in a mixture of 2 N
sodium hydroxide solution and dichloromethane. The organic phase is
separated off, dried over sodium sulfate and evaporated. The residue is
recrystallised from 2-propanol: 6-(3,5-difluorophenyi)-2-{3-[5-(1-piperi-
din-4-yl-1H-pyrazol-4-y)pyridin-2-yllbenzyl}-2H-pyridazin-3-one as pale-
yellow crystals; ESI 525;

"H-NMR (ds-DMSO): & [ppm] = 1.82 (m, 2H), 2.00 (m, 2H), 2.07 (bs,
1H), 2.61 (m, 2H), 3.08 (m, 2H), 4.22 (m, 1H), 545 (s, 2H), 7.15(d, J =
9.5 Hz, 1H), 7.35 (m, 1H), 742 (d, J=7.5 Hz, 1H), 748 (t, J = 7.8 Hz,
1H), 7.67 (m, 2H), 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,
1H).



0O N WO 2009/ 006959PCT/ EP20 08/ 0 03473 - 172 - Exanple 44 44. 1Preparation
of 5-(1-{3-[5-(1-nethyl pi peridin-4-yl oxy)pyrimdin-2- :
5yl ] benzyl}- 6- oxo- 1, 6-di hydr opyri dazi n- 3- At hi ophene- 2- car boxyl i ¢ acid
("A277") 2 g (3.85 mmol) of nethyl

5-(1-{345-( 1- net hyl pi peri di n-4-yl oxy) pyri m di n- 2-

Abenzy1l} - 6- mgof?/ﬁqs Shydr opyri dazi n- 3- yO hi ophene- 2- car BoXET4P%3H¢ " a225")
are dissolved in 50 mMl of THF and 5 nm-t®6water, and 283 ng (11.6 mmuol) of
l'i thi um hydroxi de are added. The solution is stirred at roomtenperature
for 15 h. The reaction mxture is evaporated, and the residue is dissolved
in 200 m of ter ang, extracted with 200 m of ethyl acetate r 15by

shaki ng. The %@&@%—%ase is washed with 2 x 200 M of ethyl acetate. The
organi ¢ phase is discarded, and the aqueous phase is adjusted to pH 7-8
using 1 N HCl _and extracted with 2 x300 ml of ethyl acetate. The organic
phase is dri ed ORIEPIGEPD A A $ATROUME evaporated to dryness; 20yield: 1.2
g of "A277"; HPl4Ga_ Bt =i iray VB ik ag.al.i on of

5 (1-{3-8L5- ( 1%3?&[18&3%3}65&@1@3 Ptiao)&@ oy Rt M hondf-&Biene-ak

benzy1} - 6- oxo-h]{,dWfﬁgdﬂ&#}h@éﬁm%g'ﬁ\%@'hiaﬁéwéﬁ‘ézé_'t"car boxami de ("A278")
25150 ng (0.3 : ;

- (1- (345 (1 mRPRYPBLanaRaoyy o m sleving Seemey 11

benzyl} - 6- oxo- 1, 6-di hydropyri dazi n- 3- ypt hi ophene- 2-carboxylic acid ("A277")
are suspended in 2 m of DW, .and 1 m (5.9 mmol) of 10% ammoni a sol ution

in THF, 67 pl(0.60 mmmol) (€ " | mor phol i ne, 30115 ng (0. 60 mmol) of
EDCI and®1 ng (NGB0 & of rel.added, and the mxture is stirred at
roomtenperature fo h.NThe reaction|nixture is evaporated and purified
by neans of preparat HPLC, vyi el d:N AZ78" trifluoroacetate, 6

white solid; HPLC. Rt = 2.15 mn; DLN%ONB: 35503 (IMtH).

C

HZOZ
KGO,

S
> N N
R
H2N N N]\;\ " A2G0"
L
20
. HN SN s -
e

O
!+
N O/\/\N_

15

1 A261|‘[

(_
25 Example 43 ) )
The preparation of the compounds
3-{1-[3-(5-bromopyrimidin-2-yl)benzy|]-6-oxo-1,6-dihydropyridazin-3-yl}-

benzonitrile ("A262"),

* 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile ("A263™),
3-(6-0x0-1-{3-[5-(piperidin-4-yImethoxy)pyrimidin-2-yl]benzyl}-1,6-dihydro-
pyridazin-3-yl)oenzonitrile ("A264"),

35

tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyllpyrimidin-5-yloxymethyl)piperidine-1-carboxylate ("A265") and



WO 2009/ 006959PCT/ EP2008/ 003473 - 173 - 44.3Preparation of

N- et hyl - 5- (14345- ( 1- net hyl pi peri di n-4-yl oxy) -

pyrim di n-2-ylibenzyll-6-oxo-1, 6-di hydropyri dazi n-3-yQ hi ophene- 2-

car boxam de CA279") 5 150 ng (0.30 mmol ) of

5-(14345- (1- et hyl pi peri di n-4-yl oxy)pyrimdin-2-yll-

benzyl} - 8- ox®(1206%/ahisespdr opyri dazi n- 3- yQ hi ophene- 2- car boRFI/ER208&Q08H78 " A277" )
are suspended in 2 m of DW, and 205 myig72. 98 nmmol ) of net hyl am ne
hydrochl ori de, 67 p1(0.60 nmol) of N nethyl norpholine, 10 115 ng (0. 60
mmol) of EDCl, 41 ng (0.30 mml) of HOBt and 1.01 m (5.96 mmol) of
N-et hyl di i sopropyl am ne are added, and the m xture is stirred at room
t enper at ure f othelaltainative sinthrsis 9DAZA]" (2. 98 nmol ) of net hyl ani ne

ol ) of (EDGr | A oRg o 658 AesPy O TR B R 5 o5 ol ) of

N- et hyl di i sopropyl am ne are added, and the m xture is stirred at room
tenperature for 15 h. The reaction mxture is evaporated, and the residue
is purifised by means of~pe gﬁZrHPLC ,ébgl d:NP9 ng of "A279"
trifluoroacet aie, € wpl ¥los LCAB: 56220 ( M+H) .
Exanpl e 45 Preparf
2- 1315- ( 3- di et hyhedt nopropoxy) pyri m d| L 2- Q\ﬁ benzyl } - ﬁ'—N
(5-oxo-4, 5-di hydro-1, 2, 4 oxadi azol - 3-y1) - 2H pyri dazi n- 3- A227") 500
ny (1.18 rnnol) of 1-(34 éidl rnet hyI am noBrooxy) pyrimdim2-yl]- .
15benzy|} N-hydr oxy 6- BXBD 6-di h ropy i @l car boxam di are dis-
solved iRrpgl5 m A oF il di ne are_agdded. 124

o“

pl(l 30 nmol ) of ar e subsequetl added w t stirring,
the solution isP8¢ifted at 80C for 15 and subsequé?w at 26100C for 72
h e reaction m xKoreDME evaporated, and the residuei_purified by neans

of preparative HPLC, yield: 21.2 ng of "A227" trifluoro-' acet ate; HPLC. Rt

= 2.-07 mn; LC M. 450 _I\/H Exarrple 46C epar ation of
243- ( 5- am nopyr azi n- 2- -(3,5 d| rEllyl)-Zprri dazi n- 3- one
; !;L "A263"

("A280") 150 2009/ 006959RET/ EP20
o’{ Uf\f J\ -

water
PPh,/DIAD
THF \f
HClidioxane 0%
o §]
NC x> N N HCOCH
C N (S
N_ ==

20

N
. g
N\

43.1  6.00 g (21 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine

and 2.76 g (341 mmol) of potassium carbonate are added to a suspension
35 of 4.15 g (20 mmal) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)bhenzonitrile in

40 m! of 1-methyl-2-pyrrofidone, and the mixture is stirred at 80°C for 18



105 M of water and 5 nl of acetonitrile are added to 150 ng (0.35 mmol) of
6- (3, 5-di fl uorophenyl)-2-[3-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxabor ol an- 2-y1) -
benzyl ] - 2H pyri dazi n-3-one, 63 ng (0.35 nmol) of 5-bronopyrazin-2-ylam ne
and 167 ng (1.99 muol) of sodi um hydrogencarbonate, and the 15m xture is
degassed a nunber of tinmes. Under an argon atnosphere, 20 0. nmol )
of tetraki s(“t’??oﬂwgm?gphosphi ne) pal | adi um(0) are added, B%HET'T?’H@S’W%Z%ure S
subsequent|ly heated at 80C for 15 h witt6&tirring. A further 20 ng (0.017
mol ) of tetrakis(triphenyl phosphine)palla- 20 dium0) are subsequently
added, and the mxture is stirred at 80C for a further 24 h. The hot

uspensi on | 5 oL Sfielealli [pklyat Bobss SORGEIN LEkERt Rl AraAlgrer cool i ng

to roomtenperature, the resul'tant preci tere sucti on
and washed wi tdipitaté istfilleeadvadf suith sTicBom,egasthed with water &ne driby imesnu®: of

ti HPLC: jeld: 21 nmg,of "A280": HPLC: = 2.8 ' thod O ; -
P R 50 ( My - T Lo eTRULOIE Tbm by aad ety o
Conpound No. MamRodiflé Qﬂ%?“)@slb’éi%e BstdidEStigd, 446 A281"
y

6- (3, 5- & f | uor opheny1l) - 243- (6- met hyl pyri dazi n- 3-y1)-
benzy1l] - 2H pyri dazi n- 3-one 391 WO 20091006959PCT/ EP2008/ 003473 -. 176 -

;ﬁgﬁi’i) _Z‘Zﬁ E) 5;4?,. agf’ﬁxga' %g@' @g@’@%ﬁ@(ﬁ%ﬁt&)éfh@r&i dAd1 9 (122 mmol)
of potassium acetate are added to a solution of 18.0 g (41.0 mmol) of 3-{1~
[3-(5-bromopyrimidin-2-yl}henzyl]-6-oxo-1 ,6-dihydropyridazin-S-yI}benzo-

10 nitrile in 85 mi of DMF, and the mixture is heated to 80°C under nitrogen.
After the mixture has been stirred at this temperature for 15 minutes, O
273 mg {1.22 mmol) of palladium(]l} acetate are added, and the reaction

C mixture is stirred at 80°C under nitrogen for 2 hours. The reaction mixture

15 is allowed to cool to room terhperature, 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-oxo-1-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y)pyrimi-
din-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile as grey solid, which

20
is employed in the subsequent reaction without further purification.

43.3  4.93 g (48.4 mmol) of sodium perborate are added in portions with
ice cooling to a suspension of 5.33 g (10.9 mmol) of 3-(6-oxo-1-{3-5- ()
3 25 (4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-y(Jbenzyi}-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
30 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 ("A263") as brownish solid; m.p. 248°C; ES| 382.

35



5Exanpl e 47 Preparation of nethyl
(BE)-3-(2-{316-0x0-3-(3,4,5-trifluorophenyl)-6H pyridazi n-1-yl net hyl] phenyl }
pyrimdin-5-yl)acrylate ("A283") 2547.1100 ng (0.38 mmol) of

[ 3- (5- bronopyrim di n-2-yl) phenyl ynet hanol and 51 p1(0.56 nmol) of nethyl
acrylate are suspended in 2 m of DV, and 20 ng (0.075 mmol) of

tri phenyl pho3¥thtodg0o6222 ng (2. 26 mMml ) of pot assi um acet BEREBHIB/NEY3 ny
(0.57 mml) of tetra-n-butylamoni um 30c{d®ri de are added. The reaction
m xture i s degassed and flushed with argon, and 17 ng (0.075 nmol ) of

pal l adiun(11) acetate are added under an argon atnosphere. The m xture is
heated at 80C for 2 h. After coolin wat er i s added, during which a

pal e-grey precigi4 at &56d¥ (3.8 THnal) Pngaq%ﬁ&?r@WEtW@Q{ a8dck® b, washed

with water and ' | q : ' ‘ ;

5000/ bo6osonerf S g i nyiblBsBiRg 4 atided Wacescively to 2 suspension

purification; ypf2bg (65BIrmmypl} ¢iA-0-|[RG-rydroxynimidigZeylinsazg)-6-axc-NVe: 271
MtH) . 547. 290 to] o

65 4 ot v 11 ADVEl g PER Ay e atin in 250 0 o THE 14 G2 MR 57 of

met hyl d( 5) - 34?&?’“"?“"ﬁﬁymﬁ"ﬂg‘g'gﬁmzthegmw‘? ddd\?didsdlplv\ﬂserwigaloe are

suspended in . 0 Wi .ngy. (0, ol ymer - bouyn

tri phenyl phospRPAENY¢ 5586?5@%%7’[“8??5%Bﬁ?@:%}ﬁﬁ%@gtﬁﬁﬁ%ﬁ tb@rfob??u%?ﬁfzt he

m xture i s shakgrsalyso @arariesppardidm 11 o4l 0@ 015 M sdilBoribibdtassiid cool ed

to 0C, and 95 ﬁ%{% 6 mmol ) of diethyl azodicarboxyl ate_are added. The

reaction m xt up¥ xidgHa edany areiracieibe seastioniotize e reseltargiei on
XL, 10 DU SUER AR Rl SRR b S ity ch g 207"
Zog'epar ation wdcuo: tert-butyl 4-(2-{3—_[3-_(3-_cyanopheny!)—6-oxo-6H-pyridazin-1-y|—
G ) e BRSPS L o b BERBE St Cnzes) e
- colourless crystals; m.p. 178°C; ESI 579.
15
43.5 A solution of 1.22 g (2.10 mmol} of tert-buty! 4-(2-{3-[3-(3-cyano-
phenyl)-8-oxo-6H-pyridazin-1-yimethy!]phenyl}pyrimidin-5-yloxymethyl})-
piperidine-1-carboxylate in 12 ml of a 4 N solution of hydrogen chloride in
ks 20 dioxane is stirred at room temperature for 16 h, during which an insoluble
e precipitate forms. The supernatant solution is decanted off. Dichloro-
methane and a saturated sodium hydrogencarbonate solution are added to
the residue. The organic phase is separated off, dried over sodium suifate
(; and evaporated in vacuo. The residue is chromatographed on a silica gel

25 column with dichloromethane/methanol: 3-(6-oxo-14{3-[5-(piperidin-4-yl-

methoxy)pyrimidin-2-ylJbenzyi}-1,6-dihydropyridazin-3-y)benzonitrile
("A264"} as colourless crystals; ES| 479.

30 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)-8-
oxo-6H-pyridazin-1-ylmethyljphenyl}pyrimidin-5-yloxymethyl)piperidine-
1-carboxylate in 80 mi of formic acid, and the mixture is stirred at a tem-

a5 perature of 110°C for 2 hours. 300 ml 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



WD 2009/ 006959PCT/ EP2008/ 003473 - 178 - 48. 1812 ng (3.06 mmol) of

[ 3- (5- bronopyri m di n-2-yl ) phenynnet hanol 20- and 722 ng (4.59 mol ) of
tert-butyl N-allylcarbamate are suspended in 16 mM of DWF, and 160 ng (0.61
mol ) of triphenyl phosphine, 1.8 g (4.6 mol) of potassium acetate and 1.28
g (4,59 mml) of tetra-n-butylamoniumchloride are added. The reaction
mxture i s d¥G38WOAIEHd 25f 1 ushed with argon, and 137 ngCTBPWIFW3 R0l ) of
pal l adiun(11) acetate are C. added under1&n-argon atnosphere. The m xture is
heated at 80C for 2 h. After cooling, the mxture is filtered through

ki esel guhr mﬁth suction, and the filtrate is added to water and extracted

wth 2 x 100 ni of eth acetate, 30dried over sodiuym sul fate.and
evapor ated. THE %588 hvﬁ?&’%b&?@aef'?ﬁ ﬂ%?tevﬁoﬂﬁ@ﬂt él'i‘?ff?‘??érso WRfication;

yield: 380 ng; sdﬁ@'&&ancﬁbv@pcﬁ@teﬂ‘ Thé radidedis Geerybial By rdfP2 pMipdnoi:48. 266 ng
(0.29 mol ) of: 6- & trifluorophenyl)-2H pyridazin-3-one 35and 142 ny

(0.29 mol ) obe?ttfbm-meﬂ{ydmyerghrz4(x@mﬁfmmpymdw~r2mﬂéﬁwl}r6 ox0-

pyri m di n-5-yl t 7l Hliaist h 145 ng WO
2009/ 006959PCT1/ Eﬁ%%@@%% ﬁ@@%ﬁHﬁ@g?jﬁ%m%ﬁ &%’”'@ésls dr%r “Bound

t ri phenyl phosphimd77a®o®l 493mol of tri phenyl phosphine per g), and the

m xture is shaken at roomtenperature for 30 mn. The mxture is cooled to
0C, and 69 pl1(0.44 mml) of diethyl 5 azodicarboxylate are added. The

reaction m xt uries folowingkaympdunde aine bbtareycbanaiegduely 24 h. The reaction
m xture is purified by neans of preparative HPLC. yield: 28 ng; HPLC. R =
3.50 min (nmethod C; LC-Ms: 550 (M#H). 48.3 28 ng (0.051 mmol) of

tert-butyd [(é)%ﬁpbuimd [ 6- 0X0-3- (Narfle 2n8/dr structure
10f | uor opheny % pyri dazi n-1-yl net hyli phenyl } pyri m di n-5-yDal [W #car bamat

e are di ssolv=d in m__of dichl oronethane, and 79 pl(1. 02 mml
trifluoroacetic'ARAS abd1amietbyl-1Hpgrazoadivi)eh{ I S«dpipasidine4-staxyy-€d at room

t egfPe- rature|for 15 h and rified 4A4mgans of
15preparative |HP LC, yield: S%Wﬁf%—gﬁb%ﬁ iﬁﬂ’&%e%'{ gaog'ét ate; HPLC. |Rt =

2.64 ni n1 é et hothZg7" | C-avR-méHyI-l MihYrazol-4-y1)-2-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yl|benzyl}-2H-pyridazin-3-one

458

"A268" 3-(1-{3-[5~(3-methylaminopropaxy)pyrimidin-2-yi]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-ybenzonitrile,
hydrochioride

AN O 453
N
Ne_ = Of\/\ll\lH

25 "A269" 3-11-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]-
pyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl}-

20

()

benzonitrile

| o i

"A270" | 3-1-(3-{5-[2-(4-methylpiperazin-1-yi)ethoxy]pyrimidin-
2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl}- 508

35 benzonitrile




Exanpl e 49 20 Preparation of

2-{3-[5-(3-am nopropyl ) pyri mdin-2-yl]benzyl}-6-(3,4,5-
trifluorophenyl)-2H pyridazi n-3-one ("A285") 25 30 WO

2009/ 006959PCT/ EP2008/ 003473 -180- 5 10 15 O 20 49.1 280 ng (0.82 nmol)

of tert-butyl b ( 3- hydr oxynet hyl -

phenyl) pyri n%bgl [E%D g%%Jgal | yl }carbamate are dissolved in 1(5:Tr#]?20Ol‘mlﬁ—ﬂi3 and
shaken with 300 ng of platinumon activdtdd carbon (5% contains 56% 25 of
wat er) under a hydrogen atnosphere at roomtenperature for 17 h. The
catalyst is filtered off with suction, and the fiItrate is evaporated to

e SheY e, P RO B SRR TR o0 (M),

3049. 2195 ng ( enyl azZi4n- 3- one
and 369 ng (0./86 mmol ) of tem~1tﬁjdwdr0pyrldaZIn—3-y1)benzomtrlle

342-( 3- hydr oy A M| 1 stspended i n
Lo m of THF b PR 30| nEU e BBl DT CBB R R ey B uAa 1PE iRy | phaarn ne

(about 3 _mmol of tri- 35phesyd-niEgiphdiedypdszign ya)méng@ﬁkﬁm at ropom
tenperat@re for—30 mMmAa—The mxtuwre is cooled to and_ggl_gg_égT%_29

mol ) of di-ter APy aﬁﬁ“ﬂWWD%@Q@@@P@M@@C@BQW 181 -
di carboxyl ate fare added. mLfend RIRMIRR-2YI0eHER)-DB-S PRk eR-Rbné oom‘p@m

"A274" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-(1-propyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 486

10 one
C "H-NMR (dg-DMSO0): & [ppm] = 0.83 (1, J = 7.4 Hz, 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,
C 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, = 7.5 Hz, 1H), 7.82 (d,
15 J=0.5Hz, 1H), 7.90 (s, 1H), 8.21 (dt, J1 = 7.5 Hz, J» = 1.5 Hz, 1H), 8.25 (s,
1H), 8.28 (bs, 1H), 8.64 (s, 2H)

"A275" 6-(3-chloropheny)-2-{3-[6-(1-methylpiperidin-4-y}-

503
methoxy)pyrimidin-2-ylibenzyl}-2H-pyridazin-3-one
"AZ276" N
20
~
RS o L
) N0 N’E/
C 2 SN
"A276a" N
AN

30 N\N o ijl/o\O

35



perature for 24 h. A further 430 nmg (1.29 mmol) of pol ymner-bound

tri phenyl phosphi ne (about 3 mmol of tri phenyl phosphi ne per g) and 5297 ny
(1.29 mol ) of di-tett-butyl azodicarboxylate are added, and the reaction
m xture is shaken at roomtenperature for 24 h. The reaction mxture is
filtered, the residue is evaporated and the residue is rlfwgg 9 neans of
preparativevﬂ@EE?mV?%ﬁd: 333.nyg; HPLC. Rt = 3.45 mn; SV Sg %’%

49.370 ng (0.127 mmol) of tett-butyl [31{2={346-0x0-3- (3,4,5 trlfluoro-
phenyl) - 6H pyri dazi n- 1-yl net hyl ] phenyl | pyri m di n-5-yl ) propylicarbanmate are
di ssolved in 3m of dichloromethane, and 195 pl1(2.54 nmol) of
15trif|uoroaciééﬁuﬂgihafe added. The reaction mxture is stirred at room
tem perature and evaporated. The residue is digested with diethyl
ether and dried in vacuo; yield: 74 ng, of "A285"; HPLC. Rt = 2.63 mn

thod O; 52 P
(L0 D ot W Bt A oy FLETEL by RO o fyrmiin2-
(1-nethyl - 1H gﬂbéﬁﬂﬂl} doxd)r, eZ Mfdp@ﬁaaﬂn% yqnmobhé\?@;@ chrtdxyfhadifr epar ati on

of net hyj am _nopyri m di n-2-yl ybenzoate 30

2009/ 006959Pcﬂﬁé15’2"6b8/ 003473 - 182 - 1065. 4 g (274 mrol ) of et hyl
3-carbam m doyl benzoate is suspended in 800 m of nethanol, and 134 g (274
nmol ) of

({2- di met hyl arfi gn63.85 oo of etyior(1 R bH{ ethpipipeniined-wroxypyoméicizmet hy| anm
oni um di hexaf | ypr 0, t 4 0% sodi um
met hoxi de - gﬁ@?'ﬁ&h}"ﬁgfﬁ 1%?}?%%%%@8%%%'56%'?%@ ée'g:r@lc—)g?&l sgsuspena on. A
ﬁol ut i Z]Eﬂq or m(”AZEI“B"}Saﬂesdlsstol\IfercEﬂ 5 maof TIHFearnrdeﬂ m?]eﬁwe’wea,tarrde:%aﬁ; rg?/OC L or 1

our. ter c n era ur er sodi um
met hoxi cfe sol { dﬂmﬁ Cl"f'g'ﬁ'ﬁ 31%59 eaar fg SelvtigRdp ?tﬁéeqﬁtﬁ’ﬁ'f”e is ()
stirred at 60¢crABERItUrk BPYS h. hé SEadtRAl hiRflirg & é\%ﬁ&?étéﬂp@f&ﬂwérr@mdhée
regul t ant precipitate is filtered off with suction -and the residue is

suspended in s @lseelvaaﬂrbzo%mi 0§wat&r@d1daextrra§tﬁaw@1@@9 gt of ethybacedeteni n. The
precipitgie igyf e¢naf; um
dryi ng c%’[m net%y éﬂakﬁ?f qlgg Euéﬁﬁ{&ﬁé&s@ Et%:ﬁ%gdlg{ m nz?rbren?lﬁ)gglt%] %C%%%J MS: 285
(M:H) . 25 10. Z'hg qrasnig phasé s ditcandedyand the aqueous phase is adjusted to pH
345- (di met hyl ang t.hyl ] | m.diyn: Le spended in 1
ot et hanol 5 USE TH 85N A8 Wik dod by PERARRL BT Shdes
dr opwi-se wi t h ogganiic ehaseld drigd aleo gbdinil OdJate and evaporated to dryness;

yield: 1.2 g of "A277"; HPLC: Rt = 2.27 min; LC-MS: 504 (M+H).

44.2  Preparation of 5-(1-{3-[5~(1-methylpiperidin-4-yloxy)pyrimidin-2-yI]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxamide ("A278")
()

25 150 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 ml of DMF, and 1 ml (5.9 mmol) of 10%
ammonia solution in THF, 67 pl (0.60 mmol) of A-methyimorpholine,

30 115 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).
35



30(note, highly exotherm c reaction). Wien the addition is conplete, 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 20 h,
the clear, dark-yellow solution is evaporated to dryness. The residue is

di ssolved in 600 mM of ethyl acetate and washed with 2 x 150 ml of IN 35
WO 2009/ 0069BEPEH W08/ 003473 - 183 - NaOH and 2 x 1 NGIEF2H00¥D over
sodi um sul fate and evaporated; yield: 3¢g,/73HPLC. Rt = 2.17 mm (method O);
LC-Ms: 300 (MtH). 550. 2Preparati on of

{3-[5-(4-net hyl pi perazin-1-yQoyri m din-2-A- phenyl)nethanol , 6,1Hty, +

Cl ONNCIH 2.5.09 (10.9 I f net - (5-am nopyrim djn-2-yl)benzoate
are dissol ved f‘%-310 l%ﬁepgfarpm ,f "gm?”é!'%éhg%(ééﬁﬁ“ﬁ%ﬁp%&%’!&'&’ %?%‘g%um
carbonate and Byfmuif-284jberAmL8-o6-1t8-8(hyd dpyadeekByprhibyhets-pe

hydrochl oride are 20 aﬁggd. 1he suspension is stirred at 120C for 15 h
under an ar gonCAPRAYANIAHeNrE/9The i xture is subsequently stirred at 140C
for a further 12 h. After cooling to roomtenperature, the reaction m xture
is stirregd into 150 m of water. The resultant precipitate is filtered off

t hrough ki esel §8Hmgn: 30 sumee!) o3 bi3-Ed -aneduydpigeridinfhdoxypyrinsige-24lladj ust ed
200 of "ot hyloSulrap - Ryl e s oB Al bRy RthRAT! T 1Y 10 2
saturated sodi (AZET) @re dasaidetiio 2, mbsfi BdFosed 286 digi(B.8& hnadlpofand

(1’3. 8 mol) of 1 Mdi i sobut yl al um ni uﬁydri de in THF are ,added dr opwi se,

angthe react | @timkIql} o Nstyidisopiryiamipedre aAped ANHESTOKUS K 3 m of
saturat ed sodidfetirabd BRljAaR RF §53ACMiner SISMAENE Hfach &F Xt ure wi th

i cg‘cool ing. Dichloromethane is added to the gelatinous mxture, which is
then stirred froetryteming hydepohiarider 66 1l h@o mimel) af -methyimasaheliner sodi um

sulfate and evaporat®8%o mmol) of EDCH, 41 mg (0.30 mmol) of HOBt and 1.01 m
(5.96 mmol) of N-ethyldiisopropylamine are added, and the mixture is
stirred at room temperature for 15 h. The reaction mixture is evaporated,
and the residue is purified by means of preparative HPLC; yield: 98 mg of
"A279" trifluoroacetate, white solid; HPLC: Rt = 2.22 min; LC-MS: 517

20
(M+H).
Example 45
(’ 25 Preparation of 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
( (6-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)-2H-pyridazin-3-one ("A227")
30

35



Yield: 300 ng, yellow solid. The product is reacted further w thout further

purification; HPLC. 1.68 mn (method C) LC-Ms: 285 (M+H). 10 71 ngy
(0.40 muol ) of 6-(1-nethyl-1H pyrazol-4-y1)-2H pyridazin-3-one and 163 ny
(0.40 mmol ) of {345-(4-nethyl piperazin-1 -yppyrinmndin-2- yI]phenyl)

met hanol are suspended in 3 m of THF and 1 m of DVF wit my g

nmol ) of polWPAR2HeEFd t ri phenyl phosphi ne (about 3 nnDIPSPEP”mwm)47

tri phenyl phosphi ne per g) and shaken at1¥demtenperature for 30 mn. 25139
ng (0.60 mmol) of di-fert-butyl azodi carboxylate are added. The reac- tion
m xture is shaken at roomtenperature for 1 h. A further 200 ng (0.6 mmuol)
of pol ymer-bound triphenygl.phosphine (about 3 mmol of triphenyl phosphine per
g) and 139 ng (0.60 ? of di-fert-butyl azo- 30 dicarboxyl ate are added,
and the reaction m shaken at roomtenperature for 2 h. The
reaction mxture is | due i 5 evapoflated, and the residue is
purified by means of pr epaate ven ~giefo 18, "A286"; HPLC: Rt =
2.08 mn (method O); : WO 2009/0069 9PCT/ EP2008/ 003473 -
185 - ¢ 510 C 15 20 C > 30

| o= ’H/i “A227" OWN
1 - /\,l/
- o ,

500 mg (1.18 mmol) of 1{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-

. 15 benzyl}-N-hydroxy-8-oxo-1,6-dihydropyridazine-3-carboxamidine are dis-
solved in 15 ml of DMF, and 286 ul (3.54 mmol) of pyridine are added.
124 ul (1.30 mmol) of ethyl chloroformate are subsequently added with
stirring, and the solution is stirred at 80°C for 15 and subsequently at

20 100°C for 72 h. The reaction mixture is evaporated, and the residue is

: 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

38



35 Exanple 51 Preparation of _

341-{345- (4- net hyl pi perazi n- 1-yppyri m di n-2-yl i benzyl }-

6- 0x0- 1, 6- di hydr opyri dazi n- 3-yCbenzonitrile CA287") 149 ng (0.76 mmol ) of
3- (6-0xo0-1, 6-di hydropyri dazi n-3-yl )benzonitrile and 256 ng (0.76 nmol) of
{345- (4- net hyl pi perazi n-1-yQpyri m di n- 2-yl ] phenyl | net hangl| _are s nded in
5 nil of DWF %cﬁg@]f%’grrg (1.13 mol ) of poly-ner-bound t??%a%ﬁ{}qmﬁﬁgphi ne
(about- 3 nmmol of triphenyl phosphi ne per- §)5 and shaken at room tenperature
for 30 mn. 266 ng (1.134 nmol) of di- tert-butyl azodicarboxylate are
added. The reaction m xture is shaken at roomtenperature for 2 h. A
further 378 ng (1.13 nmol) of pel yner-bound triphenyl phosphi ne (about 3
mol of tri phenyl phosphi ne ffe 3‘2 266 Mgy (1.134 mmol) of di-tert-butyl

azodi car boxyl at e ar e Fagdegds Said tion m tONe i s shaken at room
eaction m X is fiMd , the filtrate is

tenperature for 2 h. Ti
evaporated, and the resifjdue is purified ™y neans of c6l um chromat ography
on silica gel; yield: 59 ng of "A287"; 1 = 2.38 min (nmethod O);
LC-Ms: 464 (MtH). Exanpl e 52 Preparati off o
3{ 6- 0x0- 143- ( 5- pi per azi n- 1- yl pyr i B- WO

2009/ 006959PCT/ EP2008/ 003473—="186 %3 yl }benzonitrile
("A288") 52.1Preparation of tert-b Gfy NH,

442- ( 3- hydr oxymet hyl phenyppyri ni di n-F 55- yI*hpg@er azi ne- 1- car boxyl at e 3. 2¢g
(13.95 mmol ) of nethyl 3-(5-am nopyrimdin-2-yl)benzoate are dis- 20sol ved
in 80 mM of NWP, and 4.73 g (25.96 mml) of bis(2-chloroethyl)am nonium

chioridelénd 3513 g wietar ity STRLor BEIRRIBSSEUERTE 958 1% {185 Afitgrler The

suspension is stirre or 7/ days un an arg nosphere. The
regction m xt ubd3issdifludrophentyl)-21i3-(4.4eb, bitetraraetayl-$,3s2-tioxakprolane2-2511 of

di ethyl et her. i ' i i i h

s Gopar ated obf e Py EAHER-ABE M & SR R S PonhEBERT “of o

sat u“‘rat ed sodi gmﬂ‘q/almd)ge?igragmomf hﬁg@lpbﬂsdmmyﬂrmeh drﬁonatdn?ndelfégue, t he

organi c ase | separated o , and t a ous ase | ext,racted agal n

o RS oTRr o bt R cbaske & by B eSS AR el S s 0 s o

over sodi um supd sig(cRoer ﬁmpbﬁfeﬂﬁkisﬁl‘ghérﬁg:il‘gi;@hiné)ﬂa‘ﬂa@fﬁﬁgO)°alrret her without
; = mn 0

further work-up; yield: 2.4 g; HPLC . net O, LC-Ms: 299
(M+H) .- added, and the mixture is subsequently heated at 80°C for 15 h with stir-

i hydropyrid
I

ring. A further 20 mg (0.017 mmol) of tetrakis(triphenylphosphine)palla-

Y dium(0) are subsequentiy added, and the mixture is stirred at 80°C fora
further 24 h. The hot suspension is filtered. The filtrate is concentrated fo
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
C, means of preparative HPLC,; yield: 21 mg of "A280"; HPLC: Rt = 2.68 min

C» 29 (method C); LC-MS8: 392 (M+H).

The following compounds are obtained analogously

30 Compound Name and/or sfructure ESI
No. [M+HY

"A281" 6-(3,5-difluorophenyl}-2-[3-(6-methylpyridazin-3-yl)-
benzyl]-2H-pyridazin-3-one

391

35




WD 2009/ 006959PCVP2008/ 003473 - 187 - 1.5 m (7.0 nmol) of di-tert-butyl

di carbonate are added, and the m xture is stirred at roomtenperature for
30 min. The reaction mxture is filtered, and the filtrate is evaporat ed.
The residue is taken up in 200 m of ethyl acetate 5and 50 ml of saturated
sodi um hydr n pnate sol ution. The organic phase is ff and
washed with 2@?)’(’@@51 N HC!', dried over sodium sulfat epéle’g%@é@gfgt ed. The
product is reacted further wi t hout furt hé- purification; yield: 1.1 g;
HPLC. 3.18 min (nmethod C; LC-Ms: 399 (MH). 10 862 ng (2.16 mmol) of
tett-butyl

412- ( 3- met hoxyCTeHAERy T phs "_ A (eI AETR " MY __i - boxytate are
di ssolved in 15 of %[BY% #T&Bgfﬂdﬂﬁ?ﬁd}”@bm (él? dim@l% 302

di i sobutyl al um ni um hydride in Tpﬂlér@rf)&[-adumm-&mm 15 terrper ature| The
reacti on m xt t-e—+s—sti+red—at—roomtenperaturefor—t+h—3—m—of—sat,
sodiumsul fate solution are added to the reaction mxture with ice cooling.
30 m of dichlpg tehgne and 5 nl of nethanol are added to the gel atinous
m xture,5which 1s Eﬁen stirred for 10 min and filtered through 20

ki esel guhr with suction. The filtrate is dried over sodium sul fate and

evaporated. The, Ghlao !Pf?&ﬂ] _did red, and
the filtrate is E%g&g@lﬂggﬁatﬁ%ﬁé% gséélolgg%rdea{:tgg@ urt %&gve\ﬁ hgﬁt furt her
purification; dazii-trylr6@nyiehenyd@imidires-yhaorylate("'hed3®) ; LC-Ms: 371 (MHH).
25 30 WO 2009/ 006959PCT/ EP2008/ 003473 - 188 - 52.2 94 ny (0.48 mmol) of
3-(6-0x0-1, 6-di hydropyri dazi n-3-yl)benzonitrile and 20177 ng (0.48 nmmol) of
tert- butw 442- ( 3- hydr oxymnet hyl phenyl ) pyri m di n- 5-Q
yli pi perazi ne-1-carboxylgte are suspended in 4 nl__
with 240 nmg (0.72 mojy<of pol ynmer-bound triphedyl phosphi ne (about 3 m@
of triphenyl phosphin _9 g) and shaken at rg@onm\tenperature for 2530 mn.
16§"ng (0.72 [Hg)l) of /Tl-te | "azodi carbexyl ate are added. The
eaction m xt i 'Iter*ed he fil Ho ¢ evaporated, and the residue
i's purifhfd by nea f col umm chr omat ogra on silica gel yield: 143 nuy;
HPLC. Rt 3.24 min (method C); LG Ms: 550 H). 30 143 ng (0.26 mmi of

tert-butyl 4-(2-{343-(3-cyanophenyl)- 67 H-pyrl -

,,NH

20

" A283"
2 474 100 mg (0.38 mmol) of [3-(5-bromopyrimidin-2-yl)phenylJmethanol )
C-‘ and 51 pl (0.56 mmol) of methyl acrylate are suspended in 2 ml 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
30 chioride are added. The reaction mixture is degassed and flushed with
argon, and 17 mg (0.075 mmol) of palladium(ll) 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

35 off with suction, washed with water and dried in vacuo. The product is



dazi n- 1-yl met hyl i phenyl | pyri m di n- 5- yDpi per azi ne- 1- car bamate are di ssol ved
in 6 M of acetonitrile, and6 m of 4 M HC in dioxané are added. Th&™
reaction mxture is stirred at roomtenperature for 1 h and evaporat ed.
35The 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 WO
2009/ 006959P¥ ) PAYHERP003473 - 189 - di chl oromet hane. ThECBERAPVW3Bhases
are conbi ned, dried over sodium sul fate ®y- purified by means of col um
chr omat ogr aphy. Yield: 117 ng of "A288" HPLC. Rt = 2.36 mn (nethod

O ; LC-Ms: 450 5(MtH). Preparation of a precursor for the preparation of
A289" and Az?gacteé) furgherO?hJoutg\l rther punfcag'on yléd mE?H'ﬁECNH{'JQQ

min (method C); LC-MS: 271 (M+H).

47.2 90 mg (0.4 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one

and 111 mg (0.41 mmol) of methyi (E)-3-[2-(3-hydroxymethylphenyl)-

pyrimidin-5-ylJacrylate are suspended in 3 mi of THF with 200 mg

(0.6 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-

phenylphosphine per g), and the mixture is shaken at room temperature

10 for 30 min. The mixture is cooled to 0°C, and 95 pi (0.6 mmol) of diethy!
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);

15 LC-MS: 479 (M+H).

)

Example 48

Preparation of 2-{3-[5-((E)-3-aminopropenyl)pyrimidin-2-yl]benzyl}-6- (3 4 5-

20
trifiuorophenyl)-2H-pyridazin-3-one ("A284")

30

35



1. Preparation of [3-(5-nethyl-1, 2, 4-oxadi azol - 3-yOphenyl i met hanol C253. 46 g
—of methyl—3=(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) benZoat e (15.86 nmol) are
dissolved in 50 m of abs. THF in a 250 m three-necked flask, and 0.691 g
of LiBH4 (31.71 mml) is subsequently introduced in portions with stirring
at 0C under a nitrogen atnosphere, and the mxture is stirred w thout

cool i ng forwo foogsedagse 20 h. For work-up, the reaction nEGIVER2808(08343D

adj usted to pH 7 by slow dropwi se addi_tizgn of 1 N HCl with stirring,
diluted with 100 m of water and extracted 3x with 50 m of

di chl oronet hane. The conbi ned organi c phases are washed | x 100 mM of water,
dried over sodium sulfate and evaporated to dryness in a rotary evaporator.
The puri- 35fication isfcarried out by chromat ography %:0 g of silica gel /

DCM + 0-1% WO 2009/ {g0B89Q59PCT/ EP2008/ 003473 - 190 - The product
is crystallised frompenet hyl efh t rol eum et heps 57- 58C,

52. Pr epar at i otiQpf ydr.oxymet hfmg'pgam di ni unyaget ate 40 g of Raney ni ckel
(water-wet) are a to 124. 84 g of
[3-(5-mgt hyl 1, 2, 4- oxadi azol - 3-yl ) phenyl igget handl (569. 39 mol) in a mxture
of 1300 M of nethanol, 100 m of gl aci al pc acid and 100 ml of water,
10and the m xture is hydrogenated at roomtemperature and at nospheric
pressure until 14.7 | of hydrogen have en t ¥p (45 h). For work-up,
the catalyst is filtered off, and the Sokution\Wisch remains is evaporated
to dryness, and the res LS boil up i

tHyI tert-butyl ether and
filtered 150ff. re dried fght in vacuo. 3.Preparation of

N 42- ( 3-mydr oxy P i i n-5-y1]F N, N- di net hyl formam di ne 20 716
ng of 3-hydroxy | benzam di nn 3.41 mml) and 1.66 g of
({2-di net hyl am no- [ di metlhyl i moni onet hyl | vi nyl am no} net hyl ene)

di met hyl ammoni um di hexaf | ugr ophosphate (a o-reduction precursor) (3.4
rmft) wer e suspended in 15°'m of abs. methanol in an N2-flushed 25 100 m

ee-necked flask with otection, and a freshly prepared sol ution
of 0235 g of Na inp 5 m jof yab thanol is added dropwise with stirring.
The reacdtti on m xtur Hirfe C for 30 mn  during which a clear
solution fornms. F Wht cH2PE diluted with 50 m  300f
di chl oronet hane, wasked 2x with 20 ml of water, evaporated to dryness and
purified by chromatography (silica gel DCM + 0-5% of MeOH); mp. 105-6C
WO 2009/ 006959PCT/ EP2008/ 0034173

48.1 812 mg (3.06 mmol) of {3-(5-bromopyrimidin-2-yl)phenyljmethanol

-, 20 - and 722 mg (4.59 mmol) of ferf-butyl N-allylcarbamate are suspended in
- 16 mt of DMF, and 160 mg (0.61 mmol) of triphenyiphosphine, 1.8 g
(4.6 mmol) of potassium acetate and 1.28 g (4.5 mmoi) of tetra-n-butyl-
ammonium chloride are added. The reaction mixture is degassed and -
25 flushed with argon, and 137 mg (0.0.61 mmol) of palladium(}1} acetate are ( )
Q - 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).

30

48.2 66 mg (0.29 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
35 and 142 mg (0.29 mmol) of fert-buty! {(E)-3-[2-(3-hydroxymethyiphenyl)-
pyrimidin-5-yllallyl}carbamate are suspended in 3 ml of THF with 145 mg



- 191 - Exanple 53 Preparation of o ) )
6- (4- et hanesul f onyl phenyl) - 243- ( 5- pi perazi n- 1-yl pyri m di n- 2- yCbenzyl ] -2Hp
yri dazi n- 3-one CA289") 53.11.95 g (7.8 mmol ) of

6- (4- net hanesul f onyl phenyl) - 2H pyri dazin-3- C, one and 2 g (7.8 mmol) of
AN2-(3-hydro§§ﬂ5 enyppyri mdin-5-yl k 25NN-di net hyl f b re
suspended in 50 E?M%?QTHE and 15 m of with 3.9 g (%qﬂﬁ #%%P%ﬂ%f

pol ymer - bound tri phenyl phosphi ne (about” mol of triphenyl phosphi ne per Q)
and shaken at roomtenperature for 30 mn. 2.75 g (11.7 mmol) of
di-tett-butyl azodicarboxylate are added. 30The reaction m xture is shaken
at room tenper g4z enhel) ot Bolymehtount gshehyHBsffing (@8BS Minopet yrrer - bound
tri phenyl phosphi ne (about 3 mmol_ of triphényl phosphine per g) and 1.80 g
(7.8 mmol) of HirheayphpsRkine o) cagthe By & saageraatj@@m teepara®é’ i on

m xture i s sha ; £ T r i At ure i s
filtered, and t&ﬁe%o]?rhr{ ?g’?eﬁ?gmgésg%%grlg? god(f)ﬁ_’% %@69?5“%?:%4(@%@@ ;a A dded to
the oily resi dazqdigdrbokylate areeddest The teattion niixtoteigl shaken at g 6@ ). The

aci di ¢ wat er ' e ip Wil - .

5606/ 006950 PCarBgybErhesay Sh8 ot rhike B Wiurfies r?yarﬁ%‘%% QPEBATHR Usi ng
sol i d sodi um hMPLQYgRtBrdBomal BPLThE! B X 50 fren (iBethotdrCic LEdB; 5o MiAHEt hyl
acetate. The organic phase is evaporated, and the residue is dried in
vacuo; yield: 1 g; HPLC. R = 2.19 min 5(nethod C; LCMs: 489 (MtH).
53.2'1.7 3. f [ﬁ%‘ T L =tf- OXO-

6H pyrid gi §1 1%??\3?@5}@ (P?émgi/?l(@pyri mtﬁfl‘g@éﬂ g%?gﬁgﬁg?%?iyjfwﬂsggm )c(li ne are
di ssol veg_ in dbiarpplen -gkéawéldaﬁmsﬂmthxﬂph_@ayihqy_,rm%&w)@éy@caibwgtez mol )
of iOt assi um caERonal G At ﬁﬁ@?@ichﬂiﬁ’&mt%ﬁgﬁé! Y %@{j{% h%élféﬂr'i)—(ed for 15

h. (After cooling to roomtenperature, reacti o ure 1s concentrated
t o about 30 nifluckpdceatiteacid atd addad. ghegepiticnt mixtigefis stirezceat robfn tempe-suct i on,

pehed WU VSR8 5 SRpHPSUE RSl s bl B Rang O 1 (et hoc
2- [ 3- (5- &1 nopyepatadive HP yChaeldy1 1 nfyr ¢f4'A284" trifluoroacetate; HPLC: Rt = 2.64
nmet hanesu fonyrln nhﬁrr)]é/t%?aa%_)l'_ Eérr\'ngaféﬁ(l\%ﬁ)ne are dissolved in 30 m of

Example 49
20 _
Preparation of 2-{3-[5-(3-aminopropyl)pyrimidin-2-yllbenzy!}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one (*A285")
CJ 25
30

35



20 NWP, and 1.59 g (8.72 mmol) of bis(2-chloroethyl)ethylam ne

hydrochloride and 1.22 g (8.72 mmol) of potassium carbonate are added. The
suspension is stirred at 130C for 5 days under an argon atnosphere. The
reaction mxture is filtered, and the filtrate is stirred into 200 m of
diethyl ether. An oily resi due deposits in the process. The residue is
purified by VE20R¥NEE90f col um chr omat ogr aphy on sil i c& Q&2 mﬁﬁﬁz"‘pesul t ant
product is purified by neans of preparatidve HPLC, yield: 41 ng of "A289"
trifluoroacetate; HPLC. Rt = 2.19 min (nethod C; LCMs: 503 (MtH).
30Exanpl e 54 Preparation of

4-{1-[ 3-(5-am nopyri m di n- 2,yQbenzyll- 6- oxo- 1, 6- hydropyr| dazi n-3-yl | benzo
nitrile ("A290") WD 2009/0 PCT/ EP2008/ 00347§ 54.1 1.5 g (7.8
mol ) of 6-(4-cyanophenyly= i dazi n- 3-one 3 (7 8 mmol ) of

N 42- ( 3- hydr oxynet hyl pheny yr| mi di n-5-y1] - NN di - 20formami di ne are

suspended in 50 nm F and 15 m of W th 3. 9 g (11.7 nmol ) of
pol ymer - bound tri phepgNphosphine (about =5t of tri- phenyl phosphi ne per

2.75 g (11.7 mmol) of
rboxylate are aThe reac- 25tion mxture is
shaken at roomtenperature for 15 h. Aturther 2.6 g (7.8 mmol) of

pol ymer - bound tri phenyl phosphi ne (abgut 3 A a#f triphenyl phosphi ne per @)
[ ' g boxylate are added. The
for 15 h. The reaction

reaction mxture is shaken at roomAenpg
mxture is filtered, and the filtrate# egvaporated. 1 N 30. HCl (100 m)
is added0o the 0|Iy 8 whieh is tlgen extracted with ethyl acetate
(100 mM). The aci g gr,tgﬁks;ws washed again with ethyl acetate and _
then adjusted to i ng sol Ifd godi umg hydr ogencar bonate. The m xture (s)

it acet at'e- i c phase is evapo- 35rated, and
t residue is drFed in vatuo; vyield: ﬁ HPLC. Rt = 1.59 mn (nethod
O LC-Ms: 436 (MrH). WD 2009/ 006959PC]/ EP2008/ 003473 -.194 - 54.21.2 ¢
(3.48 rm1%I) of AP-(243-j 3-(4-cyanophenyl) - 6- oxo- 6H- pyri -

A o}
F. N
N .)\ll ||p285||
R NH,

N,

20
49.1 280 mg (0.82 mmol) of fert-butyt {(E)-3-[2-(3-hydroxymethyl-
phenyl)pyrimidin-5-y[Jallyl}carbamate are dissolved in 10 mi of THF and
shaken with 300 mg of platinum on activated carbon (5%, contains 56%
o5 of water) under a hydrogen atmosphere at room temperature for 17 h. ()
CJ 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).

30 402 195 mg (0.86 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
and 369 mg (0.86 mmol) of terf-butyl {3-[2-(3-hydroxymethylphenyl)pyrimi-
din-5-yljpropyl}carbamate are suspended in 10 ml of THF with 430 mg
(1.29 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-

15 phenylphosphine per g) and shaken at rdom temperature for 30 min. The
mixture is cooled to 0°C, and 297 mg (0.1.28 mmol) of di-fert-buty! azo-



dazi n- 1-yl et hyl ] phenyl | pyri m di n-5-y1)-N, N-di net hyl f ormam.di.ne are dis-
solved in 50 mM of dioxane and 50 ml of water, and 1.2 g (8.7 mmol) of 5
pot assi um carbonate are added. The reaction mxture is refluxed for 15 h.
After cooling to roomtenperature, the reaction mxture is concentrated to
about 30 M, waRdhhhfsekesul tant precipitate is filtered ofp FT)‘MPE(RS%HB' on,
washed vmth wat er and dried in vacuo. The {e5| due is pur| i ed nmeans of
10col um chr onat ography on silica gel; ®l1d: 145 ng of "A290"; HPLC. 2.49
mn (method C); LC-MS: 381 (MtH). The conpound

3-(1-(3-(5-am nopyrimdin-2-yCGbenzyl ] - 6- oxo-1, 6-di hydr o15pyri dazi n- 3- yObenz
onitrile (" A29H|darbt5§llat§9a¥e adgedbfip f!%@tx@iﬁ\ﬁhﬁgﬁe@'s}ﬁak&%éﬂwoﬂq @nPr eparation
of 6-(1-nethyl-1H pyrazol - 1)-213- 65 pi perazi n-1-yl pyri m di n-2-yCbenzyl | -
2H pyri dazi n- 3PefEUle fp @dh. /-gmgther 430 mg (1.29 mmol) of polymer-bound

2. 43- (5-am nop I ) - 2H pyri daz
T3 one (- Azggﬁeﬁgg@%%gwgrbgtﬁ%mdm@nér%fffﬁ}h*é}ﬁblp%bﬂ-}fﬁéﬁe} gyandt

N, N- di net hyI N287 248 {1.39 (ramebtaivii- !e.ﬁ-bqﬂykmoiioaabt;b@ate are added, and the

2083? 08&5%%&?%@%@6@%%%%%5% B%rt'egpgraggr%d’%oégrhﬁme 81“ pot assi um

car bonatfa are atgere tsd"l?ré@lthe iregided islevapgratdd ?nm besfﬂueﬁfs(oltriﬁ@d byl -1
H pyrazol - 4-y1) - 2H pyri dazi n- 3- 1.22 g Qo _— )
3- (3- brononet h %éﬂregarﬁgyeﬂyl%@% %é@éd’f‘gz%é EEZngr%"p"gFr@H KoM%e net hod

of W W K R skbderski et al, Tetrahedron 55, 1999, 12757-12770) in 50 m

of DM, @d t he resul tant suspension is stirred at roomtenperature for 5

days. r is added to the reaction mxture, which is then extracted with
et hyl acetate 48he org 8 ] o, OL{5‘? Y& sodium
sul{f ate and evapor at edw @og?@ﬁg?% ?@o@gjggg?’ ?r[.e %(Zgl ué lﬁl@

m xture is stiphenylf-6i- pwldmznm b:mimefthyliprheeyll}pyamtddmlrfeyll)mpgllmrba‘naiensed wth

is ropanol er d ied.in vac Yi 740 HPLC. Rt =
2.42 mn (et h%ﬁe @%s’&%@ ”Mg% ﬁ{ﬁ‘{_&me\%’mf ﬁpggl% gg% "a'E'PgIrTPZ m  of

w?t gr(?nq 6hglﬁfiflﬁﬂﬂmtlalaeld&érewcﬁieddfﬂﬁdréa(ttlanmkﬁwﬁ‘e ¥ etdfedtat Féom téhS. 4 nMmol )
0 met

met hyl -1, 2, 4- oQ%r(ﬂtléé(rfgrz 8’5 héclﬁi%ﬁ%‘iﬂﬂo@t%gf The resius i digesird with it of

met hanol , and EftRr Bhy idvie m@aaycsiﬁ@@nme@atmeemm@%as disg rARd under a
hydr ogen at rmsE)here for he reaction mxture is filtered, and the

method C); L& 350 (M+H).

20
Example 50
Preparation of 2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-y{]benzyl}-6-
C (1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one ("A286")
’ 25
C-- 50.1  Preparation of methyl 3-(5-aminopyrimidin-2-yl)benzoate
30

35



WO 2009/ 006959PCT/ EP2008/ 003473 - 196 - filtrate is evaporated and dried in

vacuo. The product was reacted further w thout further purification; yield:
6 g; HPLC. 1.74 min (nmethod C; LC Ms: 309 (l\/HrH). 5 A suspension of 7.5 g
(20.4 mmol) of 3-[6-o0x0-3-(1-nethyl-1H pyrazol -

y1l) - 6H pyri dazi n- 1-yl met hyl | benzam di ni um acet ate and 9.94 g (20.4 mmol) of
({2- di met hyMEMAY00Eai net hyl i moni onet hyl i vi nyl ani no} meR@y/FRAEY@P4tet hyl ammo
ni um di hexaf | uor ophosphate are di ssolvetBad.n 70 mM of netha- 10 not, and 7.6
m (407 mmol ) of 30% sodi um net hoxi de sol ution in nethanol are added

dropwi se. The reaction mxture is slowy warnmed to 60C and stirred at this
tenperature for 60 m nutes. After the m xture has been cooled to room
tenperature, a further 5.6 m5§ BgoF) of 30% sodi um 15net hoxi de
solution in ngtha are adde rFopV\Fi‘F and e is stirred at 60C
for 2 h. Afters W e e spl vent i s renoved | ation, and water

i s added to thedresid .o aque?t/)hase—rs e WPy ethyl acetate
il

i s added to the residue, and the.m ' is stirred at roomI20terrperature
far 15 mgn. The precipitate is ered of f with %UC'[IOI’I washed wi th ethyl
acetate and dried in vacuo; y|e 6.8 g of beigetolid; HPLC. 2.05 mn
(method C); LCMs: 415 (MtH). 25 30 WD 2009/ 006959PCT/ EP2008/ 003473 - 197
- 55.2 130 m of dioxane and 5g (11.4 nmol)

N, N- di met hyl - N - (2-{343- ( 1- }”H

20nmet hyl - 1H- pyrazol - 4-y1) - 6- oxo- 6H pyri dazi n-g-¢1 met Hyl i phenyl | pyri m di n-5-

yOf ormam di ne are added to a solution of 5.5 g 040 nmml) of potassium

carbonari |1 120 Dol 38t S RGP T bRt

25renoved by eoawldfahemanoiaaﬁid Hbe gr(esulmraalg op({exauraetrataenms THdit ered of )
vmth suc- tion, washed with water and dried in vacuo;

AZ93"; HPLC ”ZatﬁttlrﬂmﬁnPﬁﬁthﬂhﬂr@jamD@fﬂﬁhylﬁae)dcwmmﬁamrﬂowua"@gel%a'mml) of
bi $¢2- chl or%hba@%tﬁu&@@t@%&&%%t dasanondfedyAMaum melhsiden.  kept

under ni trogen 43- (5- am no-
pyri midit§ 2- y@]@blﬁ@l;)lll mammamwldmpwtsaﬁelthlasyepwcmﬁ grigiion 3- one

("A293") in Zf? ﬁor.g**hcfé)s;gﬂr PYR i %fr%?f@np«%‘gﬂtre!a?%@ﬁ}eﬂ% Att Feis

heated at 130 & FRACTI oh Mt dre I's eoo tered
35and 't he fi | toaling fosroaddiethiteratd ) arfurtber 20 etl bf/BO%tmhummethklyler esi due
deposL_t S solution in methanol are added dropwise, and the mixture is stirred at 60°C
.o 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:

e 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)

30 (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

35 is dissolved in 800 ml of ethyl acetate and washed with 2 x 150 ml of 1'N



to which 100 m of saturated sodi um hydrogencarbonate solution are WO
2009/ 006959PCT/ EP2008/ 003473 - 198 - added, and the m xtureé Ts extracted
with 3 x 150 ml of dichloromethane. The organi ¢ phases are dried over

sodi um sul fate and evaporated. 300 ng of this residue are di ssol ved in5mnm
of DMF, and 387 of potassium carbonate and 195 p1(0.9 c¥s

di -tert-but WOaPWHPWEhat e are added, 5 and the nixture |P§Té"EP|2? Q843 room
tenmperature for 1 h. The reaction m xturl@3i-s filtered, and the filtrate is
evaporated. The residue is suspended in dichloronet hane and washed with
saturated sodi um hydrogencar bonate. The organi c phase is dried over sodium

sul fate and s ue 10ated. The r S|due i S ur|f| by nmeans
of col um chrtﬁﬁ@% rﬁ{)‘%% ﬁHq'E(?’I' Aeg 85@“&%‘@&” qhg.cvEp @tecb %gd

(method C); LQdVBIPIIZR{MHT. mROnEth68 Ch7Lomms:) 308 (M-eHY. - but vl
442-1313-0-net hyl -1 H pyrazol -4-y1) - 6- oxo-

1561- 1- pyridazi n-1-yl met hyl ] phenyl } pyri m di n- 5- yOpi per azi ne- 1- car boxyl at e
are dissol ved 441510 ane i s added.
The reaci on md;(l:tzur ep”ﬂlg sg%gllefggggg]g (‘?@%Fr@tl en%%%lgﬁu?‘%ﬁﬁgyumgk&x
subsequent |y enwpyieedtancad dryness; yield: 80 ng of "A292" hydr ochl ori de;
20HPLC. 2.05 min (nmethod O ; LC-Ms: 429 (M+H). Exanple 56

Al ternative preparation of

3-{143- (5- hydr oxy i mdin-2-yChepzyll-6- ox02 1, « di hydropyrl dazi n- 3 yl } ben
zonitrile ("Azg);@%\/\o 009 OE\;QPCT/Epz 8/ R473 - 199 - .

Preparation of 43 ( broWDpyr(g“qn dfh- 2- bee zy ] - xo 1, 6-di -

15hydr op¥d i dazi R- 3- yI| AMenitrile 61.139 of 3%y yr| dazi none
(0.31 not) and 87.99 of 5 brono-2- (3-chl oronet hyl phenyp N di ne (0.31
nmof)y are dissolved in 610 m of , 20DMF under an {nert-gas atnosphere in a

1080 M one-necked fl ask, and

: O

15
2.5 g (10.9 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
solved in 10 ml of NMP, and 2.59 g (18.5 mmol) of potassium carbonate
and 3.6 g (18.5 mmol) of bis(2-chloroethyl)ethylamine hydrochioride are
20

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
cooiing to room temperature, the reaction mixture is stirred into 150 ml of

. water. The resultant precipitate is filtered off through kieseiguhr with suc-
C" 25 tion and discarded. The filtrate is adjusted to pH=14 using 32% NaOH.

(‘ The slightly cloudy solution is extracted with 2 x 200 ml 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:

30
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 m| (13.8 mmol) of 1 M
35

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-



111. 11 g of caesium carbonate (0.34 nol) are subsequently added. The

“reaction mxture is stirred at 40C for 72 h. For work-up, the mixture is
diluted with 600 mM of water with stirring, and the resultant precipitate
is C 25washed with copious water and a little methanol and chromat ographed
(..over 1 kg of silica gel. The product fractions are conbi ned and
evaporated WO HPAI in a rotary evaporator, and the pPEHERIFYP3EByrri ed
with alittle nethanol, filtered off wit$§4suction and dried at 70C in
vacuo; mp. 178-9C. 30 2. Preparation of

3-(6-0x0-1-{345-(4,4,5, 5- tetrarrethyl 1, 3, 2-di oxa-

bor ol an- 2- r ] benzyl | -1 6- d|h ridazi zonitrile
3535.57 ¢ é?yé'l‘? 1%%&"%' (ﬁ ] %ﬁ%ﬁ"ﬁ%‘%}’%ﬁ%?ﬂ“ éﬂﬁ&&% ‘% [gii Py dr opyri -
dazi n- 3-yl i be%@I@thrbﬂ)\ﬁlséoaﬁ)@ﬂf&’ebcti&5nﬂ§ur‘é @%nﬁ@é&épﬂoaaﬁ@ nadirdor on
(0.104 WO 2009/006959PCT/EP2008/003473 - 200 - ) and 23.75 g of

pot assi um acetfar & h¢ §zalfegtyratedesodivsp sxiieig ﬁOr‘Pt@B@rﬁ-‘rﬁd@?d fpihe rBMﬁ'Qﬁhder an

N2 at m)sphere 7 _
stirringg 1.6 Qtl.ﬁe?@@ﬁg%ﬁ@kﬁc% %8%8% i;sg‘rlagegu h% égénttI OQJQ ed and

t he reacti on Harte;which istthen etd'r@dfoTGO rhiorargl fiifered. dihuaflﬁgam dheCéOd%rrk br own
solution forns.  For the reaction mxture is diluted with 600 m of

water with Stlslppll‘wajs atﬁ'la”% q_lv&ppﬁée ‘esultant precipitate is filtered off
\é\n t El suct i OR Yidid: Eeimg ayetlovmsend HTHeairedust i$ edeitedHfurther ﬁfﬂﬁomﬂfunfﬁ%r

i chl or onet hane, _shaken 2x er ver 10sodi um

sul fate and e\PéE}B'BP%H%H "{Pd—(ar“y%%“ ?”Fﬁ@ordé%)imﬁte“"'ﬁsgggl‘ ﬁ\ﬂ?ﬁbd in 200 m of
acetone,1diltered off with suction and washed with a little acetone, mp.
203-5C. 153. Preparati on of -
3-{143- (5- hydroxypyr| mi di n- 2- y#enzsh - 6- 0x0- I O
3- (8- oxo- 1-{ 345- (4 4,5, 5-t 1,312-di oxab an-2-yl) i—@g

pyri-m di n- 2-ylghbenzy11- 1, [ dgzi n- 3- yOhe i‘u trN 7 mmol )

and 33 81 g of sodi oy BNat&tetrdrateISBQ mxedlna
m xture Bf 220 m of and 220 ml of wmater in a 10 Bne necked fl ask
and stirred at roomtenperature for 2 R, guring which pal e.pygci pitate

deposits. The reaction mxture is dilute®f with 800 n of di chl'oro-

25met hane, shaken with 500 ml of saturated aqueous amoni um chl ori de
solution, dried over sodiumsulfate and evaporated to dryness in a rotary
evaporator. The residue is slurried in nethanol, filtered off with suction
and was wi 71 g €014 metoljenf 5-(h-petrR43 HaGraB)-4eX peidipyri@dzin-3-one and

Somet iyl - 11+ pyPAZBR A T P R e by goyima 2 Y e

methanol are suspended in 3 ml of THF and 1 ml of DMF with 200 mg

(0.60 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min. { )
25 139 mg (0.60 mmal) of di-terf-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-fert-butyl azo-
30 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).

35



WO 2009/ 006959PCT/ EP2008/ 003473 - 201 - ..---r N',.... I-IN
---N,Nl---No..---- , OH "A294" 10 252 mg of

2-[ 3-(5- hydroxypyrl m di n- 2- yQobenzyl ] - 6- (1- net hyl - 1H pyrazol -

y1l)-2H pyridazin-3-one (0.7 mml) are suspended in abs. THF under a
protective-gas atnosphere in a 25 m three necked flask, 0.19 ml of 2- -
15(t et r ahydr 9320890938 oxy) et hanol (1.4 nmol) and 367 npPGIER20084QEIY | phos-
phine (1.4 mml) are added, and the m xt4gse. is stirred at RT for 30 mn.
275 pl of diisopropyl azodicarboxylate (1.4 mmol) are subsequently added
dropwi se, and the reaction mxture is stirred at RT for a further 2 h. For
20wor k-up, the reaction mxture is diluted with 20 m of dichl oronet hane,
washed with 10Exemleddt er, dried over sodium sul fate, evaporated to
dryness 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
5mM of 4N HCPrepardtlmah&(Hil}r& ff-bmelthydmpsnalzmﬂ-ghpyrsmdmazwﬂmr@d[}{o dry-

25ness and cry tall}j £, w  giving "A294"; ESI
405; mpg 182- (9XOT é‘ﬂ?}f({%& 62@%%%&&%8( élﬁr}]ed anal ogously
Conmpound No Nane and/or structure ESI [MH "A295"

3-(1-{345- (3- hydr oxypropoxy) pyri m di n-2-yl i benzyll- 6-

oxo16d|hydropyr|da2|n3yl) engonitril 0 WO
2009/ 006959PCT/ EP2008‘@03473 HO N,
o NH 4 IJ\J\N
= /\'
10 o l\/”\
=
S
C N‘\ \N/N\%
N.
(__.. "mg?rl N/ﬁ
.
15
149 mg (0.76 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile and
256 mg (0.76 mmol) of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllphenyl}-
methanol are suspended in 5 mi of DMF with 378 mg (1.13 mmol) of poly-
> 9 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-
fert-buty! azodicarboxylate are added. The reaction mixture is shaken at
- room temperature for 2 h. A further 378 mg (1.13 mmol) of poilymer-bound
triphenylphosphine (about 3 mmol of triphenylphosphine per g) and
25

afe

266 mg (1.134 mmol) of di-fer-butyl azodicarboxylate are added, and the
reaction mixture is shaken at room temperature for 2 h. The reaction mix-
ture is fiftered, 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).

Examplie 52

35
Preparation of 3-{6-ox0-1-{3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-1,6-



- 202 - "A296" 3-(1-{345-(2-hydroxyethoxy)pyrimdin-2-yl]benzyll-6-

oxo- 1, 6-di hydr opyri dazi n- 3-yl ) benzonitrile 426 "A297" 2-{3-[5-(3-hyd roxyp
ro poxy)pyrimid in-2-Abenzyl).-6-(1-
met hyl - 1H pyrazol - 4-y1) - 2H pyri dazi n- 3-one 419 Exanple 58 10Preparation of

1-{3-[5-(3- %ﬁ&&ﬁéﬁgﬁ nopr opoxy) pyri m di n- 2-yl | phenyl | -P%@%g%oggggecursor

of "A298") ation of ethyl 3-acetyl benzi m di na

3- cyanacet ophenone (207 mml) are suspehdfed in 170 M of a 10% sol ution of
HCl in diethyl ether in a 500 mM one-necked flask and 35 cooled to 0OC, and
18.68 m of abs. ethanol are added. The reaction mx- WO

2009/ 006959PCHy BRI Fpertiitrile ("A288")

52.1  Preparation of fert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-

5-yl]piperazine-1-carboxylate
10 ? N()JH

15 O\K

3.2'g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
20 solved in 80 mi of NMP, and 4.73 g (25.96 mmol) of bis(2-chloroethyi)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 mixture is filtered, and the filtrate is stirred into
25 11 of diethyl ether. An oily residue deposits in the process. The organic )
( phase is separated off and discarded. 500 m! of ethyl acetate and 200 m|
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,
30 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).

35 2.4 g (5.4 mmol} 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



ture is stirred at Rl for 14 days. For work-up, the reaction mxture is
diluted with 500 mMl of diethyl ether, the precipitate is filtered off with
suction and rinsed with copious diethyl ether, and the residue is dried at
50C in a vac- 5uumdrying cabinet; mp. 122-4C. 2. Preparation of

3-acetyl benzam di ne 17.453 g of ethyl 3-acetyl benzim dinate are suspended
in 190 nl of Wab0%/6068%hanol in a 1000 nl one- necked fl| asRCT/ERO3{ON78] of a
10% sol uti on of ammoni a in ethanol are sigysequently added, and the reaction
batch is re-fluxed for 3 h. The reaction batch is evaporated to dryness in
a rotary evaporator and errpl oyed in crude formin the next step; LC M
0.886 mn 15/ MH+: 163 epar ati on of

N 42- (3-acetyl 6+$emg7p9mwpgi°ﬁd5f9¢ﬂmw JePRRAEATE SRR andiBe spxtige s ¢ of

3-acetyl benzangli&ga Rﬁ?ﬁ%?ﬁp&ZP@re @J@@%lﬁ”ﬂ@reﬁ&%n&ﬁﬁdre% fitered, and

({2-di met hyl am no- 1- hyl I mmoni onmet hyl ] vi nyl am no ene) di net hyl anm

oni um di hexaf | theridpa piﬁ@lﬂ@OF@tﬁﬁ ﬁ'dilerféﬁlduﬁll%tﬁkﬁﬂél@un QQ%)ml(Of@fMaﬁﬁét% are

suspended in 200 f t

t hr ee- negked fg gbrﬁl %fa%g%ﬁ@pr ot ectﬁygﬁdaénuémgh? %y pr epé]r']%d1% 5 M
sodi um et hoxi am@kmmmtemoﬁmmhammaammom—@ dugdowetri rring. The
reaction mxture is stirred at 60C 30 m n, .duri ar

sol ution fornsSOFEYM %ﬁaﬁe apd eg%gﬁg@é}&p@%%l{@ﬁg% |fwﬂ %”@?Pdﬁg ina
30rotary evapoihat purifiedtibnt fieid @R THROCT 8SiBdtm (hietibd Of;adc-nis:(35800 nl  of
di - chl oromet hane, washed 2x with 100 m of water, dried over sodium

sul fate and ev@ﬂfb’?‘ht ed to dryness. The purification is carried out by

chromat og@aphy (silica gel DCM + 1-5% of MeOH). The product fractions are
com 35bi ned, evaporated to dryness and stirred with i-PrOH, mp. 146-8C

V\D 009/ 00695 B MEF20RBTOTAUTTert-triv 4-[2-@-mpthepuearbpryiplsnyl)pyrimidin-
5- hyd
N ((3 gcret(:) ;Y%&ébgla @ngjrelz_?n ﬁlg}g%‘lﬂhﬁ &@5@97%11 %yf“?ggﬁgﬁ-rngi %%da 93 nmol ) are

suspended i n 6308 nofiolpat €M difsoduRAduminiomdwaddé édTHF as& apdedlatismbnw th
magnetic stirrer and co nser .44 ml. of. 95-97% sul furi 152 mml)
are adde®® andS[REAUE: nﬂléa eaclion W’gﬂre |? Si!”ﬁatﬂg %?raﬁge 11&0C f or

h. The thUfQ?:hﬂoﬂBbWs@QluWI &lifdt6 eoNEibe lare HYded D thBiredctondaldirBiein resi n
deposits. The ,aqueous sol ution |s decanted off and extracted with

di chl or onet harie® CeRiNG: Seonhefiehielonptoars AaAS rphelgegthane! Hpiagdedts | t er ed
and evapor at efihé‘@;e?’dtbﬁ%%mxt@?@ wil&h fsetﬁbﬁ%ﬁrrbﬁ &7 1¢ M'irfiér?djfl‘ﬂértaé o188

filtered off with suction and dried e deposited dar brovvn resin
is extw :f(;ed Hyesalguhniwith sWatient he amm @fdrmvauspd@nbwlfme& andl eMagerct i on,
the crystals aoe dhaeardad. ;@0M-bhEs TPURAL Ao LA RHBRET ahathd f. dr yness
(= R 1). The aqueous ﬁas i ane extract r'on

evapor at ed t o tchtg nteesapctrhmdr €bé gumduics |seoeiacmdtfecthbrwshout rfmmgerzyuxnf‘ m—t h

tetrahydrofuran, and,t comhi ned cant a iluted with
di chl or omet haﬁ@,n' éike?deé’{]ﬁfwf@?gﬁ- %% B (ﬁbﬁfﬁ?%ﬁﬁer@@és(@% Rl and
R2 -are conbi ned, adsorbed on silica gel and purified by chronat ogr aphy
(skLica | / dichloronmethane + 0-5% of methanol). The chromat ography
resi.due is triturated with ether, filtered off with suction, washed with
etRer and dried (= K2). K1 and K2 are conbi ned; mp. 199-200C. 5.
Preparation of -1-(345-(3-dinethylam nopropoxy)pyrimdin-2-yll-

phenyl } et hanone 2.4 g of 1-[3-(5-hydroxypyrim din-2-yl)phenyl]ethanone
(11.2 mmol ) are suspended in 40 mM of abs. THF in an N2-flushed apparatus
with Cal 2 protection, 1.576 m of 3-(dinethylam no)--1-propanol (13.44
mol ) angh 5. 602 g of pol yner-bound triphenyl phosphine (16.81 nmol) are
added, and the mixture is stirred at RT for 30 min. 3.87 g of di-tert-butyl
azodi car- WD 2009/ 006959PCT/ EP2008/ 003473 -205 - boxylate (16.81 mol) are
added with ice/H20 cooling and stirring, and the mxture is stirred at RT
for a further 2 h. For work-up, the polyner is renoved by filtration and
rinsed with copious dichloronmethane, and the filtrate is extracted 1 x with
water and 2 x with aqueous 1 N 1-1Cl. The conbined HCl extracts are

render ezl kal i ne usi ng NaOH and extracted 3 x with 50 m of

di chl oronet hane. The di chl oronet hane extracts are conbi ned, dried over

sodi um sul fate, evaporated to dryness and crystallised from petrol eum et her
40-60; mp. 61-2C



6. Preparation of 1-1345-(3-dinethyl am nopropoxy)pyrimdin-2-yl1-

phenyl fethanol 153.114 g of
14345- ( 3- di net hyl am nopr opoxy) pyri m di n- 2- Aphenyl } et hanone (10.4 nmol) are
di ssolved in 30 mM of abs. ethanol in a 100 m one-necked flask, and 0.394
g of sodi um borohydride (10.4 mmol) is subsequently added in portions with
i ce/ wat er coobrmgommsd Sstirring, and the reaction batch PEI/ER2008/0887at RT f or
a further 20 h. For work-up, the reactiqgmxture is 20 diluted with 50 m
of dichl oromet hane and shaken 2 x against water, and the dichl oronethane
phase is evaporated to dryness and purified by chromatography (silica gel /
DCM MeOH 9:1); HPLC :RT:2.40 min; 25LC-MS:1.330 min/ M'-H+: 302.2 g/nol.
Exanpl e 59 30B&édar ati on of
3-11- 0- 1345- ( 3- di et hyl am nopr opoxy) py i 0
i—((rl le ("A298") WO

N i - a@méhenyl pyri dazi none

(1.00 Mol ) is suspend n a mxt of 5 mM of abs. THF and 1 m of abs.

phenyl } et hyl ) - 6- 0x031, 6- d|hryr|da
DVF in ad; N2-fl ushed app& 15 ratus with|CaC 2 protection, 301 ng of
(

1- {345- (3-di net hyl am nopr opoxy) - pyri mdin-2-yl]phenyl}ethanol (1.00 mol)

and 500 ng of pol yner-bound tri phenyl phodphine (1.5 nmol) are-added, the

m xture is stirred at RT for 30 mn, g4 of di-tert-butyl '

azodi carboxyl ate (1.5 mmol ) are s : added with ice/H20 cooling
iNyred™at R

and stirring, ,and the mxture is further 2 h. For
ut ed wtﬁoﬁﬂ\{ t hanol, and the

wor k- up, the reaction m xt
pol yner 4 renoved by filtratilgp? The regi due is wash vvlth

di chl oronet hane, and the conbined filtrate is evaporate dryness in a
rotary evaporator and purified by chromatlography (silica gel: 25 DCM + ()
0- 30% of MeOHF), giving "A298", mp. 105¥7C. The foll ow ng conpounds are
obtcai ned anal ogously Corrpound No

\/Q/ "A288"
. oy

94 mg (0.48 mmol) of 3-(8-oxo-1,6-dihydropyridazin-3-yl)benzonitrile and
20 177 mg (0.48 mmol) of fert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-

vilpiperazine-1-carboxylate are suspended in 4 ml of THF and 1 ml of DMF

with 240 mg (0.72 mmol) of polymer-bound triphenyiphosphine (about

3 mmol of triphenylphosphine per g) and shaken at room temperature for
25 30 min. 168 mg (0.72 mmol) of di-fert-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).

30 143 mg (0.26 mmol of tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyri-
dazin-1-yimethyllphenyl}pyrimidin-5-yl)piperazine-1-carbamate are dis-
solved in 6 ml of acetonitrile, and 6 ml of 4 M HCl in dioxane are added.
The reaction mixture is stirred at room temperature for 1 h and evaporated.

39 The residue is taken up in water and ethy| acetate, and the water phase is

adjusted to pH 12 using NaOH and extracted with ethyl acetate and



Nane and/or structure ES' [MH "A299"

6- (3, 5-di fl uorophenyl ) -2-0-{3-[ 5-(3-di net hyl am no-

propoxY) Pyri m di n-2-yl ] phenyl | et hyl ) -2H pyri dazi n-3- one 492 WO

20091006959PCT1EP20081003473 - 207 - "A300"

6- (35d|fluoropheny -2-((R) - 1-{345- (3-di et hyl am no-

pr opoxy) pyr i YROR#/B5 1 phenyl } et hyl ) - 2H pyri dazi rc- 3- oneTRRZAVAGHdr i de .

492 "A301" 6-(3,5-difluorophenyl)-2-((-9891-{3-[5-(3-di nmet hyl am no-

pr opoxY) PYri m di n-2-yl ] phenyl | et hyl ) - 2H pyri dazi n-3- one, hydrochl ori de 492
Exanpl e 60 Preparation of

3-(1-{345-(1- d net
pyl(’l m{ di n- ( yF&BE%EW?%%XEE%Ic’@!aﬁl'%@%‘?sc?ﬁﬁrﬁébbﬁn%d ﬂ”?gé’ﬁﬁ ?‘ﬁdtulll | e
15(" A302") sulfate and purified by means of column chromatography.
Yield: 117 mg of "A288" HPLC: Rt = 2.36 min (method C); LC-MS: 450
(M+H).

Preparation of a precursor for the preparation of "A289" and "A290"

>
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1. Preparation of [3-(5-methyi-1,2,4-oxadiazot-3-yhphenyljmethano}

C. 5 3.46 g of methyl 3-(5-methyl-1,2,4-0xadiazol-3-yl)benzoate (15.86 mmol)
{ are dissolved in 50 ml of abs. THF in a 250 ml three-necked flask, and
0.891 g of LiBH4 (31.71 mmol) is subsequently infroduced 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 mi of water and extracted 3x with 50 mi of dichloromethane. The

30

combined organic phases are washed 1x 100 ml of water, dried over
sodium suifate and evaporated to dryness in a rotary evaporator. The puri-

35 fication is carried out by chromatography (50 g of silica gel / DCM + 0-1%



"A302"0 30100 ng of o
3-(1-{345- (1- et hyl pi peri di n-4-yl nmet hoxy) pyri m di n-2-yl | benzyl | -

6- oxo0- 1, 6-di hydr opyri dazi n-3-yl )benzonitrile (0.203 mmol) are suspended in
5 mM of water and 5 ml of acetonitrile in a reaction vial provided with a
magnetic stirrer, 100 pl of perhydrol (0.979 mmvl) are added, and the m x-
ture is sti MQPOFPOSEFS for 24 h. The mixture is then pouPECHERAIENEE er and
35 extracted with dichl oronethane, and.1d®- conbi ned di chl or onet hane WO
2009/ 006959PCT/ EP2008/ 003473 - 208 - phases are dried, filtered and
evaporated to dryness. The residue is adsorbed on silica gel and

chromat ogr aphed (dichl oronet hane + 0-50%_ of hangl ), The chromat ogr aphy
residue is fr@&MeQH) dde nregugpcryiiayiseddigm g@@iﬁﬁﬁé@ﬂfe‘ﬁw @Bﬁhpl e 61
Preparation ofy p 57-58°

. C. .
3-(1-{345-(1-fornyl pi peridi n-4-yl met hoxy) pyri m di n- 2- A1Obenzyl } - 6- oxo- 1, 6-d
I hydropyri dazi n-3-yl)benzonitrile, ESI 409: heating in ethyl formate

25 Exanpl e 62 ,React | : i -
326 ons 1- (3F5. (i LERARION L IRy hereamiinjun gostat
30benzyl}-1, 6-di hydropyri dazi n-3-yl )benzonitrile wth di nethyl am noet hyl

Chr omat ogr aphi0 GpaRaRY GG A Mo pRmsd e 2004 e R 608l s0a. 20

1,2,4-oxadiazol-3-yl)phenyllmethanof (569.39 mmol) in a mixture of

1300 mi of methanol, 100 ml of glaciél acetic acid and 100 m! of water,
10 and the mixture is hydrogenated at room temperature and atmospheric
pressure until 14.7 | of hydrogen have been taken up (45 h). For work-up, O
) the catalyst is filtered off, and the solution which remains is evaporated to
(—- dryness, and the residue is boiled up in methyl tert-butyl ether and filtered

15 off. The crystals are dried overnight in vacuo.

3. Preparation of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-y{}-N,N-
dimethylformamidine '
20
e 716 mg of 3-hydroxymethylbenzamidinium acetate (3.41 mmol) and 1.66 g
of ({2-dimethylamino-1-[dimethylimmoniomethyllvinylamino}methylene)-
dimethylammonium dihexafluorophosphate (amino-reduction precursor)
(3.41 mmol) were suspended in 15 ml of abs. methanol in an No-flushed ()
25 100 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 m|
30 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.

35



Exampl e 63 C 25 C. Reaction of o

3-(6-0x0-1-{345- (pi peridin-4-yl met hoxy) pyri m di n-2-ylj benzyl}-1, 6-di hydr opy
ri dazin-3-yl)benzonitrile with beta-bronoet hyl nmethyl ether and caesium
Carbonate in DVF gives the conpound trifluoroacetate ("A311"), ESI 537.
WO 2009/ 006959PCT/ EP2008/ 003473 -210- Exanple 64 Reaction of

3- (6- 0x0- 1- { BABOYI6HEr i di n- 4-yl met hoxy) pyri ni di n- 2-yI | bBAEFAPOSO| hydr op -
yridazi n-311) benzonitrile with bronoet hayge and caesi um carbonate in DV

gi ves the conpound trifluoroacetate ("A313"), ESI 507. 15

Phar macol ogi cal data Table 1Met kinase inhibition 200f sonme representative
conpounds of the fornmula |I Conpound No. IC50 (cell assay) | C50 (enzyne
assay) Example 53

Preparation of 6-(4-methanesulfonylphenyl)-2-[3-(5-piperazin-1-yl-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A289")

5
B
© o New - -
HN’N\ + J\J\
N BN P
2 NN

10 © !

\9 %

15 K@* b ‘\©)\

20 - b}\‘%“t’jo

IIA289|I

53.1  1.95 g (7.8 mmol) of B-(4-methanesulfonylphenyl)-2H-pyridazin-3-
C one and 2 g (7.8 mmol) of N-[2-(3-hydroxymethylphenyl)pyrimidin-5-y(]-
25 N,N-dimethylformamidine are suspended in 50 ml of THF and 15 ml of
DMF with 3.9 g (11.7 mmol) of polymer-bound triphenylphosphine {about

M

3 mmol of triphenylphosphine per g) and shaken at room temperature for
30 min. 2.75 g (11.7 mmol) of di-ferf-butyl azodicarboxylate are added.
30 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-ferf-buty! 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 mi) is added to the oily residue, which is then extracted with ethyl

acetate (100 mi). The acidic water phase is washed again with ethyl ace-
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tate and then adjusted to pH7 using solid sodium hydregencarbonate. The
mixture is extracted 2 x with ethyl acetate. The organic phase is evapo-
rated, and the residue is dried in vacuo; vield: 1 g; HPLC; Rt =2.19 min
(method C); LC-MS: 489 (M+H).

53.2 1.7 g (3.48 mmol) of N'-(2-{3-[3-(4-methanesulfonylphenyl)-6-oxo-
BH-pyridazin-1-ylmethyllphenylpyrimidin-5-yl)-N,N-dimethylformamidine
are dissolved in 30 ml of dioxane and 30 ml of water, and 1.68 g

(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 fo 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).

63.3 1.4 g (3.23 mmol) of 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(4-
methanesulfonylphenyl)-2ZH-pyridazin-3-one are dissolved in 30 m| of
NMP, and 1.58 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 filirate is stirred into 200 m! 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-yltbenzonitrile ("A290")

A
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54.1 1.5 ¢ (7.8 mmol) of 6-(4-cyanophenyl)-2H-pyridazin-3-one and 2 g
(7.8 mmol) of A'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yil-N,N-dimethyl-
formamidine are suspended in 50 ml of THF and 15 ml of DMF with 3.9 g
(11.7 mmol) of polymer-bound triphenylphosphine {(about 3 mmol of tri-
phenyiphosphine per g) and shaken at room temperature for 30 min.

2.75 g (11.7 mmol) of di-ferf-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-ferf-butyl azodicar-
boxylate are added. The reaction mixture is shaken at room temperature
for 15 h. The reaction mixtu-r‘t.a{‘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; vield: 1.2 g; HPLC: Rt = 1.59 min
(method C); LC-MS: 436 (M+H).

A

"A22"
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542 1.29g(3.48 mmol) of N'—(2—{3—[3—(4—cyanophenyl)-G-oxo-SH-pyri-
dazin-1-yimethyllphenyl}pyrimidin-5-yl)-N,N-dimethytformamidine are dis-
solved in 50 ml of dioxane and 50 mi of water, and 1.2 g (8.7 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. The residue is purified by means of
column chromatography on silica gel; vield: 145 mg of "A290"; HPLC: 2.49
min (method C); LC-MS: 381 (M+H).

The compound 3-{1-[3-(5-aminopyrimidin-2-yl)benzy{]-6-oxo-1,8-dihydro-
pyridazin-3-yllbenzonitrile ("A291"); ESI 381, is obtained analcgously.

Example 55

Preparation of
8-(1-methyl-1H-pyrazol-4-yl)-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzy!]-
2H-pyridazin-3-one ("A292") and
2-[3~(5-aminopyrimidin-2-yhbenzyl]-6-(1-methyl-1H-pyrazol-4-y1)-2H-pyri-
dazin-3-one ("A293")

55.1  Preparation of N,N-dimethyl-N-(2-{3-[3-(1-methyl-1H-pyrazol-4-y}-
6-0x0-8H-pyridazin-1-yimethyllphenyl}pyrimidin-5-yl)formamidine



"A226"

A

"A229" A "A237" A "A257" A "A287" A "A288" A | C50: 1 nM
- 1) 11vli= Al p.K4 - 10 p.M= B> 10 p. MC 30 The conpounds shown in Table I
are particularly preferred conpounds according to the invention. WO

2009/ 006959PCT/ EP2008/ 003473 -212 -
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3.33 g (24.1 mmol} of potassium carbonate are added to a solution of
1.7 g (4.8 mmol) of 8-(1-methyl-1H-pyrazol-4-y!)-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,
1999, 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. |sopropanol
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: 349 (M+H).

2 mi of acetic acid, 2 ml of water and 6 g of Raney nickel are added fo a
solution of 6.77 g (19.4 mmol) of 6-(1-methyl-1H-pyrazol-4-y)-2-[3-(5-
methyl-1,2,4-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one in 300 m| 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



Example A1 Injection vials A solution of 100 g of an active ingredient of
the formula | and 5 g of disodi um hydrogenphosphate in 3 |1 of bidistilled
water is adjusted to pH 6.5 5using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilised under sterile conditions and
seal ed under sterile conditions. Each injection vial contains 5 ng of
active ingre¥Pame00e3dnpl e B: Suppositories 10A m xt ur e F§I/EXQO0gIH73an
active ingredient of the formula | wth13§0 g of soya lecithin and 1400 g
of cocoa butter is nelted, poured into nmoulds and allowed to cool: Each
suppository contains 20 ng of active ingredi ent 15Exarrp| e C Solution A
solution is prepared from1l of .an active in ent of the¥ rrulal

9.38 g of NaH2iB %Smépoﬁéeog%n%%?d Navageen [h Qr 6t WAz repcied

benzal koni um c@hmutdenhér p%(ﬁcévﬁo.pfyehu @ gtrbl e YA (et iLe- m@t usted to
206.8, and the solution i's made up to 11 and sterilised by Trradiation.
This sol ution ¥h(MeHused 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
25Vasel i ge under aseptic conditions. Exanple E: Tablets A mi xture of 1 kg
of active ingr&duspensidn bﬁé5fg)¢2|®|,|4 anhol) df &—@-oﬁo-Be((t{msthyl ‘Bﬂ%pyr&okg of potato
starch, 0.2 k tal c and, O. of _magpesi um ear t ssed.in a
conventi onal %ﬂﬁh'@'r 3{"'6]36' by%h@cb?nﬁm TUHME atge%%‘:\%gé gtﬂ"@?' cont ai ns
10 ng of acti vef {ngmesthglaimino-14diketxmimbaiomethy@BgRSIn0 d}mélfhj’db@é)@il -ar e
pressed anal ogously to Exanpl e E and subsequent ll%/st coate conventi onal

manner with a B8 ﬂl%é%§%fluode@%ﬂ%9h§t%@f@rﬂ olyes! 'nt—"rodﬁb%fd'ﬁ‘ﬁﬂ“ﬁ' and dye.
Exanpl e @ Caﬁ%”§ﬁd78m?£4d<ﬂn9ﬁol?6f3 éoeﬁrneme%x.@és&nﬁorf Pliuiha-1 are

i ntroduced into hard gel atine 10capsules in a conventional manner in such a
way that each neigseladdedaronvdsesliEorengtia mixiereds slowdy wagnedited® C Exanpl gga
I

Anpoul es | eA s %t‘ir?é?:! Qﬂcthfs g]p%%ltﬂﬁ on%g'nq'iﬁ[x%g' BAL, t?% ntxgﬁmg ﬂ%gn’d%?ns, In

of pidistille 1SS ransferre
|y ilised un@t&ﬂecttoemohetarm'&iamr@rrsfmmer 5&1né($0|.ﬂ1dmmolpb’e30%eodmmdi tions.

Each a_lq_p‘log e GRat Of AR so(?utr(% i} métk tahc\allear'en c(ii Id?on[.‘JtWIse Zhd e Hiture is
stirred at 60°C for 2 h. After cooling, the solvent is removed by distillation,
and water is added to the residue. The aqueous phase is decanted off,

. ethyl acetate is added to the residue, and the mixture is stirred at room
< 00 temperature for 15 min. The precipitate is filtered off with suction, washed
S with ethyl acetate and dried in vacuo; yield: 6.8 g of beige solid; HPLC:

2.05 min (method C); LC-MS: 415 (M+H).
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WO 2009/ 006959PCT1BP2008/ 003473 -214- Patent Clains 1, Conpounds of the
formula | N 10 in which RIdenotes Ar or Het, R2denotes an unsaturated,
saturated or aromatic 6- nenbered heterocycle having 1 to 4 N, 0 and/or S
15at oms, which nmay be unsubstituted or nono-, di- or trisubstituted by Hal,

A, R3) 2] 0 R3) 2, 5R3NOZCNCI)OR3 CON( R3),

NR3[5(C):(2A )S%ZM@S ) C(R3) 2] -1IN(R3) 2, [C(R3) 2]( Het% ffb%?% R3) 2] pORS3,

O[ C(R3) 2] I N(R3) 2, 0[C(R3)2 C(R3) 2] N(R?B?Z' O[ C(R3) 2] nN+0- ( R3) 2,

O[C(R3)2]-,Het, SIC(R3)2]N(R3)2, S[C(R3)21nHet, NR3[C(R3)2]1N(R3)2,

NR3[ C( R3) 2] Het NHCON( R3) 2, 25NHCONH] C( R3) 2] 1N( R3) 2, NHCONH[ C( R3) 2] 1Het ,

[ C(R3) 2] Nch C@gag 21nN(R3) 2. [ C(R3) 2] nNHCO C( R3) 2] nHet CON( R3) 2,

CONR3[ C(R3) 2] IN(R3) 2, CONR31C( R3) 2bNR3CO0A, CONR31C( R3) 2b0OR3,

CONR3[ C(R3) 21nHet, COHet, COA, CH=CH COOR3, 30CH=CH N(R3)2 and/or =0

(carbonyl oxygen), R3denot es Hor A R4, R4' each, i/de ntly of one

anot her, denote H, Hal,

CON( R3) 2 NR3CCA, N SO

PCT/ EP2088/ 003423/

N N - N/
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(: T \N’N
~N N’j
"A292" N

15

130 mi of dioxane and 5 g {(11.4 mmol) of N,N-dimethy!l-N"-(2-{3-[3-(1-

20 methyl-1H-pyrazol-4-yh)-6-oxo-6H-pyridazin-1-ylmethyljphenyl}pyrimidin-5-
ylfformamidine are added to a solution of 5.5 g (40 mmol) of potassium
carbonate in 130 ml of water. The reaction mixiure is heated at the boil for

15 h and subsequently cooled to room temperature. The dioxane is

C o5 removed by distillation, and the resultant precipitate is filtered off with suc-
L tion, washed with water and dried in vacuo; yield: 3.6 g of "A283"; HPLC:
2.11 min {(method C); LC-MS: 360 (M+H).
1.4 g (7.5 mmol) of bis{2-chloroethyl)methylammonium chloride are added
30

to a solution, kept under nitrogen, of 1 g (2.78 mmol) of 2-[3-(5-amino-
pyrimidin-2-ybenzyl]-6-(1-methyl-1 H-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 mi of diethyl ether. An oily residue deposits,
to which 100 mi of saturated sodium hydrogencarbonate solution are

R T L



Het denotes phenyl, naphthyl or biphenyl, each of which is unsubstituted or
nono-, di- or trisubstituted by Hal, A [C(R3)2jr,OR3, [C(R3)21, N(R3) 2,
8R3, NO2, CN, COOR3, CON(R3)2, NR3COA, NR3S02A, 802N(R3)2, 8(0)"A, CO Het,
Het, O[C(R3)2]N(R3)2, O[C(R3)2]rklet, NHCOOA, NHCO\(R3)2,

NHCOC{C(143 2] fi NSRB 2, NHCOQ C(R3) 2], kl et, NHCONH C(R3) 21fi N R32
NHOONH[ C( R3)¥4] #48¢/006 H C(R3) 2111N( R3) 2, OCONH C( R3) 21 P2008/003473
CONR3[ C( R3) 21, IN(R3) 2, CONR3[ C(R3) 2W et188nd/ or COA, denotes a nono-, bi- or
tricyclic saturated, unsaturated or aronmatic heterocycle having 1 to 4 N, O

and/or S 15 20 atons, which may be unsubstituted or nono-, di-, tri
tetra- t d. 2,
e L L

[ C( R3) 21" Het 1 The[deh &3t 2NaRS) Bre d}ie@(c%)r%dﬁai dulfa?d ahie ivapdrea@A3 0DIHKON( R3) 2,

NHCO R3) 2] 1N 2 NHCO Het 1, NHCONH 211N R3 2,
NGO O o) » LT Tosisa PP TP 1 ey PO MD N B 1) éﬁ DB 0O Hot | |
CHO, COA, =S, caﬁi‘]d-nafé\lﬁn@ﬁgé?ﬂ (T ﬁrrﬁ&pwlfeﬁzaagﬁ@)oar@d}ﬁtéﬂa%ré‘d@edl ng

nitrogers may be oxi di sed, denotes a nonocyclic saturated heter ocycl e havi ng
1to 2 N an@ndthemixormsis sjifred lat regm Bempemdireder HhsTive feactign NERUR t ut ed by

2kl havi ng BB cinpe TR oy YA 1o RS Db Al L e ar or

i n whi ch one ohlorawetiane athdaezsiie dGith Wrmm@d emﬁummydeqtgmamdnyteﬂ, NH, S,

SO, SO2 and/ oh_ by CH:%H gr o%sa, WO 009/ %QSQEC%Eonogl 003473 - 216 -
cyclic al kyl HAGNGRECPNEse s Quar sefijesuliate and SHpsRALenty 8¥apiias 0, 1 or
2, 10 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). C)
(: 90 mg (0.17 mmol) of ferf-butyl 4-(2-{3-[3-(1-methyl-1H-pyrazol-4-yl)-6-oxo-

15 BH-pyridazin-1-ytmethyl]phenyl}pyrimidin-5-yl)piperazine-1-carboxylate are
dissolved in 10 ml of dioxane, and 1 ml of 4 N HCI 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;

00 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- ( )
25 1,6-dihydropyridazin-3-yljbenzonitrile ("A263") '
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5denotes 0, 1, 2, 3 or 4, denotes 1, 2, 3 or 4, and pharmaceutically
usabl e derivatives, solvates, salts, tautoners and stereoi soners thereof,
including m xtures thereof in all ratios. 102. Conpounds according to Caim
1 in which R2denotes an unsaturated, saturated or aronmtic 6-nenbered
het erocycl e havi n& 1 to4 Nand/or 0 atons, which may be unsub é@t ted or
nono-, OVO 2/0p98hst it ut ed by Hal, A, [C(R3)2]"OR3, ? %
COCRS, [C(R3)2]nr\I(R3)2 [C(R3)211Het 199 €( R3) 2] pOR3, 0[C(R3)21nN(R3)2
0[ C(R3) 21nCaC C( R3) 2] nN( R3) 2, 0[C(R3)2]Nf1 0-(R3)2, O[C(R3)2]-
NR3[ C(R3) 2] N(R3) 2, NR3[C(R3)2],-, Het, [C(R3)21, NHCCIC(RB)Z]N(RB)Z 20
[ C( R3) 2bNHCJ C( R3) 2] 1Het , OONR3[ C( R3) 2InN(R3) 2, Q3 [ Q( R3) 2] NR3COO0A,
CONR3[ C( R3) 2] OR3, PC(R3) 2] nHet, COHet, | CH:CH- N(R3) 2
and/ or =0 (carbagnyl|.. en), 25and phaﬁrrac 3 3 rivatives,
sol vates, salt auloners a t er eoisone hereof inc d)n m xtures
t hereof in all i 0s. +36l :!jiccordi NG to Claim1 or 2 ¥m which

phe

30Ar denot es phenyl, naphthyl or nyl, each of whjch is unsubstituted or
mono-, d- or tgisubstituted by A THaP, CN, N5(0)mA, NR3COA, CON(R3) 2,
O[C(R3)2]N(R3)2, [C(R3)2],-,0R3, CONR3[C(R3)2] nN(R3)2 and/ or

CONR3[ C( R3) 2] nHet , 35 and phar maceutical ly usable derivafives, solvates,

salts, tautoners and steid mers thegeof, incl uydiIfg ures thereof in
all ratios. WD 2999 935)@5@008/0 3473 - ! according to
one or nore of G mle- in chl R4 R41de cedtically
usabl e derivati ~ sol vat es, ont aut oner 3 ré?’? eof ,

S theremﬁe;jun all ratios. 5. (onpounds accordi ng® one or

i ncl udi i@ ni xt ur
4 in which Hetdenotes a nonoN, bi- or tricyclic saturated,

nore of Cains 1-
un@_turated

('.
o

§

1. Preparation of 3-{1-[3-(5-bromopyrimidin-2-yl)benzyi]-6-oxo-1,6-di-

15 hydropyridazin-3-yl}benzonitrile

. 61.13 g of 3-cyanophenylpyridazinone (0.31 mol) and 87.2 g of 5-bromo-2-
3 (3-chloromethylphenyl)pyrimidine (0.31 mol) are dissolved in 610 ml of
-+ 20 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 ml of water with stirring, and the resultant precipitate is
C washed with copious water and a little methanol and chromatographed

25
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.

30
2. Preparation of 3-(6-oxo-1-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

35 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



10or aromatic heterocycle having Ito 4 N, 0 and/or S atons, which may be
upnsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by A CHO
COOR3, CON(R3)2, [C(R3)2]nHet1, [C(R3)2]0R3, [C(R3)211N(R3)2,

150[ C(R3) 2] Het 1 and/or =0 (carbonyl oxygen), and where a ring nitrogen may
be oxi di sed, and pharmaceutically usable derivatives, solvates, salts,

taut omers ant¥O390886Soners t hereof, including m xt ur es PEREPRBFOPRH3 7] |

rati os. 20 6. Conpounds according to ong0@r nmore of Clainms 1-5 in which
Het ' denotes a nonocyclic saturated heterocycle having Ito 2 N and/or O
atons, which may be nono- or disubstituted by A and/or =0 (carbonyl

oxygen) 25and ar i c I I usabl e sol vat salts,

t aut oners and @5[2 %% %‘an a?%%@dh&%@ rﬂ&if"[ﬁ%‘?p?ﬂg?%& in all
ratios. 7. Commaﬂéfmmnadér%mﬂgaﬁﬁoémfeee@Iagbalmhréeﬁwecne@hlch 30 A
denot es unbranched or branched al ky in which 1-7 H

atons may be ri@sk %Qd‘%eq:afamﬁo\f‘ﬂﬂtﬁﬂmng, 1 gsa g of (PBHQZW? et &UPPRal |y

usabl e deri vatjyesy ded BhricPine B RIRE o 2ol A 7ROk SRS t her eof
i ncl udi ng i xtures ther eo Rl e et R e e O B o) D075

- 218 - RldendiusingAvhioh am@mlzbrcavmwumon @xnmazﬁmrworkwmﬂ;m@anﬁ@@mlx-cal |y
usabl e deri vattwe %I vve# eéOO g{ﬁ ¥§'§ eltrg‘g{ho%ﬁé ﬁglrgg 3 t her eof ,

i ncl udi ng mxtureg dt'lﬁereo rrpoun s dccording to one or
nore of O ai npréeipitate lmﬁit@bdmmlﬂvsm[oH TheIé’adItanE;hr’eyIprtaﬂe iotakeyl yp and
phar maceut i cal, mer s and

I bl e r a es, , sol
st er eoi soner s T%IQHé’g]fOf g ‘?rlﬁ\é"le&\'bav"}’ﬁ ipﬁ'feé\b/ EP@@& 'T‘lr‘fjffi‘fq% afl?%gveﬁo 10.
Conpound$l accepdiumg SU%@%d%vaﬁefaQe@io E68 TheSebiuvtd §IhrrB21dﬁn0t es
pyrl m di nyl , 2yr| dazi nyl, pyridiny - oxa- zi nanyl, IEhOl i nyl

pi peri di nyl 06 pEeTadaigne. Titared fowmh Susihandwasharhwith ay I?daQﬁtOfIﬁ)no- (9 -
or trlsubstlt %d l%:@ A, [C(R3)210R3, N=CR3N(R3)2, CN, COOR3,

[ ) 2] IN(R3) 2, ?2% 21nHet, O[ C(R3) 2] pOR3, 0{C(R3)2] N(R3) 2,

[ CAMR3) 2] nCE: C[C(R3)2] nN(R3)2 O[ C(R3) 2I ngt - (R3) 2, O[ C(R3) 2] nHet,

NR3[ G R3) 21 nNGR3) 2. 52 Daration of 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-
dihydropyridazin-3-yi}benzonitrile ("A263")

50.46 g of 3-(6-ox0-1-{3-[5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-
: 20 pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile (102.7 mmol}
. and 33.81 g of sodium perborate tetrahydrate (339 mmol) are mixed in a
mixture of 220 ml of THF and 220 mi of water in 2 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- (“ )
25 methane, shaken with 500 ml of saturated aqueous ammonium chloride
(_ solution, dried over sodium sulfate and evaporated to 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,

30
Example 57

Preparation of 2-{3-[5-(2-hydroxyethoxy}pyrimidin-2-ylibenzy!}-6-(1-

- methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one ("A294")



NR3[ C(R3) 21nHet, [C(R3)2] nNHCO C(R3) 211N(R3) 2, [C(R3) 2] 1 NHCJO C( R3) 2l nHet ,
CONR3[ C(R3) 2] nN( R3) 2, CONR3[ C( R3) 211NR3C00A, CONR3[ C(R3) 211. 10R3,

CONR3[ C(R3) 21nHet, COHet, CH=CH COOR3, 25Cl-1---CH N(R3)2 and/or =0
(carbonyl oxygen), and pharnaceutically usable derivatives, solvates,
salts, tautoners and stereoi sonmers thereof, including mxtures thereof in
all ratios. ¥P2P0%@6¥Hounds according to one or nore of XFHEFAG081003433 | n
whi ch Het denot es pi peri di nyl, piperazinylgt pyrrolidinyl, norpholinyl,

furyl, thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, isoxazolyl,

t hi azolyl, isothiazolyl, pyridyl, pyrimdinyl, tri- 35azolyl, tetrazolyl,
oxadi azol yl, thiadiazolyl, pyrlda2|nyl pyrazinyl, benzim dazolyl,
benzotriazolyl, indolyl, be

- ek . ol yl, indazol yl,
azabi cycl o[ 3. 2. 1l octyl, 00@959’PCT1EP20081 03473 - 219 -
bi cycl o[ 2. 2. 2] octyl, | yI azgpanyl dﬂO.banzé -t hi adi azol yI ,
each of which is unsupstituted or m)no-N 0 tri tra-

pent asubstituted by A c‘iho COOR3, CON(R3) 2, ’—tC(RS)Z]Hetl [C(R3)2]CR3 5
[C(R3) 215N(R3) 2, O[ C(R3)21Het1 and/or =0 (carbonyl oxygen), and where a
ring nitrogen may be oxidi sed, #~#Ca har maceutical ly usabl e
derivatives, solvates, salts, tautonens }pan er goi soners thereof,

i ncl udi ng m xtures t hereof—Pn al | i 0%, ounds according to one
or more of Claims 1-11 in which, Hdenot es pyrreN B@’\p}@ﬁrldl ne,

pi perazi ne or norpho- '15li ne, each of which is unsubstituted or nono- or
di sub- stituted by A and/or =0 (car bonyl 28§<ygen) and pharnmaceutically
usabl e dé¢gi vatives, solvates, salts, tautoners and stereoi soners thereof,

i ncl udi ng m xtures thereof in al | rati 0os. 20 13. Conpounds according to
on{\or nor e of 252 aigna’ 2LF3EG-hydrokypeimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-

yl}-2H-pyridazin-3-one (0.7 mmol) are suspended in abs. THF under a

-

(:' protective-gas atmosphere in a 25 ml three-necked flask, 0.19 ml of 2-

= 15 (tetrahydropyran-2-yloxy)ethanol (1.4 mmol) and 367 mg of triphenylphos-
phine (1.4 mmol) are added, and the mixture is stirred at RT for 30 min.
275 yl of diisopropyl azodicarboxylate (1.4 mmol) are subsequenily added
dropwise, and the reaction mixture is stirred at RT for a further 2 h. For

sy work-up, the reaction mixture is diluted with 20 ml of dichloromethane,

2 washed with 10 ml of water, dried over sodium suffate, 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
C s in 5 ml of 4 N HCl in dioxane. The reaction solution is evaporated to dry-

ness and crystallised from methanol/diethyl ether, giving "A284"; ESI 405;
(‘- m.p. 182-3°C.

The following compounds are obtained analogously
30

Compound Name and/or structure ESl
No. [M+H]"

"AZ295" | 3-(1-{3-[5-(3-hydroxypropoxy)pyrimidin-2-y||benzy|}-6-
oxo-1,6-dihydropyridazin-3-ylYbenzonitrile

440

35



Rl denotes Ar or Het, R2denotes pyrimdinyl, pyridazinyl, pyridinyl,

1, 3- oxa- zi nanyl, norpholinyl, piperidinyl
or piperazinyl, each of C25which is unsubstituted or nono-, di- or
trisubstituted by C Hal, A [C(R3)2]0R3, N=CR3N(R3)2, CN, COOR3,

[A(R3) 2] N(R3) 2, [C(R3)2] 1Het, O[C(R3)2]pOR3, O[(R3)2],-, N(R3)2,

0[ C( R3) 23nCROCJoay/M8952] N( R3) 2, 300[ C(R3) 21, N+0- ( R3) 2, O[ RyTREFROISDps 3

NR3[ C(R3) 2], N(R3) 2, NR3[C(R3)2]"Het, [-GpR3)2] nNHCO C( R3) 2bN( R3) 2,
[C(R3)2],-,NHCO C(R3) 211Het, CONR3[ C(R3) 23nN( R3) 2. CONR3[ C( R3) 21NR3C00A,
CONR3[ C( R3) 2b0OR3, CONR3[ C( R3) 2JnNet, COHet, CH:CH- COCRS 35

CH=CH N(R3) 2 and/or =0 (carhonyl m(\/m:-n\ denot es nex_h_),q___e_t..h_y or
propyl, WO p068£8b G%QP@FV@ZWPWW)W“ZE@“—Z ﬂmenm} Benote H,
Ardenotes phepyl, naphthyl of psm(lfpyr@ﬁ?lh 30%| H@Hzﬁﬁltﬁlé unsubsﬁﬁ[ uted or

nmono-, di- or|trisubgtituted by

%(RSRF)C(Z]RggLZﬁQBQY& Rﬁ){S} Bﬂﬁhyﬁ?ﬁwﬁl[@b@)ﬁﬂm(d%?%haMWS (1- .
t, t enote eri Y, per.azi.n yrrolfi yl,
mor phol ignyl , fury!, thieny™ E‘BJ’)FBOEW"FZOI 4rX')d§'i'dﬂyﬁaz' %" egl yl , loxazo| yI,
10i soxazol yI thiazolyl, 1sothiazolyl, pyridyl, pyrimdinyl, tri- azolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,

benzinidazolyl benzotriazolyl, indolyl, benzol, 3-di oxolyl, indazolyl,
azabi cycl o[ 3. , aza- 15 bicyclo[2.2.2]octyl, imdazolidinyl,
azepanyl or g‘#%'@g—g-thl adi azolyl, each of which is unsubstituted or

nono-, di-, tri-, tetra- or pentasubstituted by A, CHO COOR3, CON(R3) 2,

S e (2%

pyrrolidine, pihaeol grecurspi gfew@gste or nor pho-

C
' \IO \\‘\N NH

NH CIH

4 0 ,\%/\j/N*\vN\
20
LT O
_ NP on

30

1. Preparation of ethyl 3-acetyibenzimidinate

30 g of 3-cyanacetophenone (207 mmo!) are suspended in 170 ml of a
35 10% solution of HC! in diethy! 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-



line, each of which is unsubstituted or nono- or disub- 25stituted by A
and/ or =0 (carbonyl oxygen), Adenotes unbranched or branched al kyl havi ng
1-8 C atons, in which 1-7 H atons may be replaced by F and/or C,

30Hal denot es F a, Br or I, denotes O, 1 or 2, denotes O, 1, 2, 3 or 4
denotes 1, 2, or 4, and pharnmaceutically usable derlvatlves solva
salts, taut oﬁ@‘@“%@ﬁ%’ﬁd stereoi somers thereof, includi ng’ TIP3 4t7?1ereof
inall ratios. O () WD 2009/ 006959PCH EFR008/ 003473 - 221- 14, Conpounds
according to Claim1l, selected fromthe group WO

2009/ 006959PCT/ EP2008/ 003473 - 222 - "A 0"

6- (3, 5-di fl uor gphenyl 4 X ridi,n hen
2H pyri dazi n- 38@ %’tlr)rea2 t?’R{'?ornﬂ Qa = work-up, “he eaé%n mixture is diluted
with 500 ml of diethyl ether, the precipitate is fiitered off with suction and

rinsed with copious diethyl ether, and the residue is dried at 50°C in a vac-

uum drying cabinet; m.p. 122-4°C.
2. Preparation of 3-acetylbenzamidine

17.453 g of ethyl 3-acetylbenzimidinate are suspended in 190 mi of abs.
10 ethanol in a 1000 mi one-necked flask, and 190 ml of a 10% solution of
ammonia in ethanol are subsequently added, and the reaction batch is re-
C: fluxed for 3 h. The reaction batch is evaporated to dryness in a rotary
(_ evaporator and employed in crude form in the next step; LC-MS: 0.886 min
15 | M+H™: 163.2 g/imol.

3. Preparation of N'-[2-(3-acetylpheny)pyrimidin-5-y(]-N,N-dimethyl-
formamidine
20
o 16.18 g of 3-acetylbenzamidine (content 77%) (76.62 mmol) and 37.41 g
of ({2-dimethylamino-1-{dimethylimmoniomethylvinylamino}methylene)di-
methylammonium dihexafluorophosphate (amino-reduction precursor)
(76.62 mmol) are suspended in 200 mi of abs. methanol in an No-flushed
C;_ 25 1000 mi three-necked flask with CaCl, protection, and a freshly prepared
C 1.5 M sodium methoxide solution in methanol is added dropwise with stir-
ring. 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
30 rotary evaporator, and the remaining residue is diluted with 300 ml of di-
chloromethane, washed 2x with 100 mt of water, dried over sodium sulfate
and evaporated to dryness. The purification is carried out by chromatogra-
phy (silica gel DCM + 1-5% of MeOH). The product fractions are com-

35 bined, evaporated to dryness and stirred with i-PrOH; m.p. 146-8°C.



11 "Al 1" 2-[3-(5-am nopyridin-2-Abenzyl]-6-(3,5-difluorophenyl)
pyri dazi n-3-one "Al 2"

6- (3, 5-di fl uor ophenyl) - 2-{3qg5- ( 4- net hyl pi perazi n-1-y1) -

pyri di n-2-yl ) benzyl } - 2H pyri dazi n- 3-one "Al13"

6-(3,5-difl L{g&g@@@gﬂﬁ#} éz- [ 3- (4-piperazin-1-ylpyrimdin-gzyl)zcoiasm2

benzyl]-211-py -one "Al4"

6- (3, 5- di f| uor opheny1) - 2- { 345- ( 4- net hyt #¥per azEn- 1 -yl -

met hyl ) pyri m di n- 2-yl Thenzyl }-211- pyri dazi n- 3-one "Al5"

3-{113- (5- et hyl pyri m di n- 2- yObenzy11- 6- oxo- 1, 6- di hydr o-
pyridazi n-3-yl4 benzenitrile "Al6y = T

N - (2-{3-[3-( 3?}5 di %‘%)érrgt') eﬁﬁ@- £ Bydroxypyrimidin-Zyhphenyflethanone
met hyl ] phenyl } pyri m di n-5-y1)- N, N-di net hyl f or mam di ne "A17"

2. 13- (5-am nopyj b B Fi 2SBS0 ramy Ty imidin -V RN ARASHYdrinamidine

2H pyri dazi n-
(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-
10 tracted with dichloromethane. The combined dichloromethane phases are
dried, filtered and evaporated to dryness, and the residue is triturated with
5 ether, filtered off with suction and dried (=K1). The deposited dark-brown
(. resin is extracted by stirring with tetrahydrofuran, filtered off with suction,
15 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-
20 chloromethane, dried, filtered and evaporated to dryness (= R2). R1 and
L 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).
25 K1 and K2 are combined; m.p. 199-200°C.

5. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
phenyllethanone
30

2.4 g of 1-[3-(5-hydroxypyrimidin-2-yl)phenyljethanone (11.2 mmol) are
suspended in 40 m| of abs. THF in an Na-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 mmo!) are added,
and the mixture is stirred at RT for 30 min. 3.87 g of di-tert-butyl azodicar-

35

- 2H

O

()



"A18" 6-(3,5-difluorophenyl)-2-{345-(4-nethyl pi perazin-|-yl)-
pyrimdi n-2-yl penzyl}-211-pyri dazi n-3-one "Al19" 643,

5-di fl uorophenyl)-2-[3-(5-piperazin-1 -yl pyrimdin-2-yl)-
benzyl] - 2H pyri dazi n- 3- one " A20"

2{315(4rre zin-1-yl)pyrimdin- 2y|]benzy1}-6-
(3,4,5-trifl uorop%]go%ﬁ?) 2H pyri dazi n- 3-one, "A21" PCT/EP2008/003473

6- (3, 5-di fl uorophenyl) - 243- ( 5- hydroxypy‘rgc}ﬁ'dl n- 2- yCbenzyl | -
2H pyridazi n-3-one WD 2009/ 006959PCT/ EP2008/ 003473 - 223 - "A22"
6- (3, 5-di fl uoropheny1) - 2- { 345- ( 3- di net hyl am nepr opoxy) -

pyri,m din. 2 ADeBzb: AH PYinlirde-aueng el cooling and sfing, and the
8-(3,5-difl uorop%%nyl) 2-( gl : peﬂ2d|°r?°i']5§,| nd stirring, a
pyri m di n- 2 yI Dbétﬁzq/@}sﬂqu@rﬁ'la |arfu3h@r hoFcar work=UN, ihewo ymeris - - o N'- -

“7-- - 0-e B _
i met hyl am nopr opoxye)d bg?ﬁ% g gﬂd ”In?%gwﬂl}?p %diiﬁ}léf%ﬁ%#%' oﬁlgd.iﬁgi.
213-(5-b nom otm’re mexﬁac’redZ‘r ¥ Withevetgrldnd2 3yit aguddusor §pi@inyig eom-
21- 1- pyriddazi n: ~95c &38.
b ined HCI exiracts are rendered alkaline using NaOH and extracted 3 x
with 50 ml 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.
10
C- 8. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
' phenyilethanol

15 3.114 g of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]phenyl}ethanone
(10.4 mmol) are dissolved in 30 m| of abs. ethanol in a 100 m! one-necked
flask, and 0.394 g of sodium berohydride (10.4 mmol) is subsequently
added in portions with ice/water cooling and stirring, and the reaction batch

20 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),

C HPLC : _ RT: 2.40 min;

25 LC-MS: 1.330 min / M+H": 302.2 g/mol.

Example 59

30 Preparation of 3-[1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
phenyltethyl)-6-oxo-1,6-dihydropyridazin-3-yijbenzonitrile (*A298")

35



6-(3,5-d ifluorophenyl)-2-(315-(1-nethyl -1H pyrazol -4-y1)-

pyri m di n-2-yl penzyl}-2H pyri dazi n- 3- one " A27"

6- (3, 5-di fl uorophenyl) - 2-{3-16- (4- net hyl pi perazin-1-yl)-

pyri dazi n-3-yl Thenzyl } - 2H pyri dazi n-3-one "A28" 6-(3, 5-d ifluoroph
enyl)-2-(346-(3-d inethylarni nopropoxy)- pyrid azin-3-yllbe
nzyl}-21- 1- pyordaeoosore 3-0 ne "A29" ethyl 2-{3[6-o0x0- 3- ¢8TAPHt/034BUOr0 p
henyl) - 61-1-pyrid azi n-1- ylnmethyl]p hgg @yl}py rimid ine-5-ca rb oxy late
"A30" ethyl 2431343 , 5-d ifl uo rop henyl) 6- oxo- 6H pyrid azin-1-yl -

met hyl | phenyl } pyrimid i ne-5-carboxyl ate OP 0 o FNVICY"-- | |leN "A31"
2-{346-0x0-3-(3,4,5-trifl uorophenyD-6H pyri dazi n-1-yl -

met hyl | phenApyri m di @ar boxy acid WD 2009/ 006959PCT/ EP2008/ 003473 -
224 - " A32" ,,5-difl henyl) 6- oxo- 6H pyri dazi n-1-yl net hyl F
phenyi | pyri m dj dxy P q '\J\
+
o/\v/\w
5
\j\OMN
10 "A298"
(-\ 197 mg of 3-cyanophenylpyridazinone (1.00 mmol) is suspended in a

mixture of 5 ml of abs., THF and 1 ml of abhs. DMF in an Nx-flushed appa-
15 ratus with CaCl; protection, 301 mg of 1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]phenyl}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-butyl azodicarboxylate (1.5 mmol) are subse-
20 quently added with ice/H,O cooling 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: ( )
25
(— DCM + 0-30% of MeOHF), giving "A298", m.p. 105-7°C.
The following compounds are obtained analogously
30 Compound Name and/or structure ESl

No. IM+H]"
“"A299" 6-(3,5-diflucrophenyl)-2-(1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllphenyi}ethy)-2H-pyridazin-3- 492

one

35




" A33"

NO HH

N- ( 2- di net hyl am noet hyl ) - 2- (316- ox0-3-(3,4,5-trifl uoro-
phenyl) - 6H pyri dazi n- 1-yl net hyl i phanyl | pyri m di ne-5- car boxam de " A34"

NO HI

"A35" | NON''INITS H"A36" -.. HNNO14,-INc".0 ii o "A37"
WD 2009/ 006959PCT/ EP2008/ 003473 - 225 - "MS' 5 N,
WO 2009/006959 PCT/EP2008/003473 _
- 207 -

160
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"A300" | 6-(3,5-diffuorophenyl)-2-((R)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllphenyilethyl)-2H-pyridazin-3- | 492
one, hydrochloride
"A301" | 6-(3,5-diflusrophenyl)-2-({S)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yljphenyl}ethyi)-2H-pyridazin-3- 492

one, hydrochloride

Example 60

Preparation of 3-(1-{3-[5-(1-methyl-1-oxypiperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyf}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
(IIA302H)

N
r|A3021| /Ut__o_
AN

100 mg of 3-(1-{3-[5-(1-methylpiperidin-4-yimethoxy)pyrimidin-2-yljbenzy|}-
8-oxo-1,6-dihydropyridazin-3-yl)benzonitrile (0.203 mmol) are suspended
in 5 mi of water and 5 mi of acetonitrile in a reaction vial provided with a
magnetic stirrer, 100 ui of perhydroi (0.979 mmoi) are added, and the mix-
ture is stirred at RT for 24 h, The mixture is then poured into water and

extracted with dichloromethan'e, and the combined dichloromethane



NON O H* 0 "A39" N, NON Sm H2 " A40" "A41" olgz o z LL * Li- "A42" WO
2009/ 006959PCDEP2008/ 003473 - 226 - "A43" F.-... "NO N-- ?

WO 2009/006959 PCT/EP2008/003473
-208 -

phases are dried, filtered and evaporated to dryness. The residue is
adsorbed on silica gel and chromatographed (dichloromethane + 0-50% of
methanol). The chromatography residue is freeze-dried; ESI 508; m.p.
85°C (decomposition),

Example 61

Preparation of 3-(1-{3-[56-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yl}-
10 benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, ESI 409:

o)
( ) 7 f N
15 N\\ W NJO
NH

heating in
ethyl formate
¥

20 O
y @\{
T e
Mo ') o
N\(

S

"A303" H -
()
3 25
(.. Example 62
Reaction of 3-(6-oxo-~1-{3-[5-(piperidin-4-yimethoxy)pyrimidin-2-yl]-
30 benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with dimethylaminoethyl

chloride hydrochloride and caesium carbonate in DMF followed by

chromatographic separation gives

35



n A44ll

H "A46"

™ O

10
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WO 2009/006959

., 140 NO "Ad4a" F NN NH " A45" NONN----"----__.
?20--- N..... 201 N H

- 209 -

("A308"), ES! 550;

and

trifluoroacetate ("A 309"), ESI 594.

Example 63
Reaction of 3-(6-ox0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-

benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with beta-bromoethy!
methyl ether and caesium carbonate in DMF gives the compound

trifluoroacetate ("A311"), ESI 537.

PCT/EP2008/003473

.-NO



WO 2009/ 006959PCT/ EP2008/ 003473 - 227 - "A47" O N/ N "A48" O0---

ni oN81"-------- te-) H 11101L,,, N, _ "A49" O |

N NON---tr."-"----- "---.1\L- HO "A50" * 14%810 H O "A51"

N-[2-(1H i m dazol - 4- Aethyl ] -2-{3-[6-0x0-3-(3,4,5-trifluoro-

phenyl) - 6H pyri dazi n- 1-yl net hyl ] phenyl } pyri m di ne-5- carboxam de "A52" 40
WO 2009/006959 PCT/EP2008/003473

-210 -

Example 64

Reaction of 3-(6-oxo-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-ylj-
benzyl}-1,6-dihydropyridazin-3-yl}benzonitrile with bromoethane and

caesium carbonate in DMF gives the compound

10 Sy .]\j\
Nz .
SeUINE:

N._~

C trifluoroacetate ("A313"), ESI 507.
15
Pharmacological data
Table 1 Met kinase inhibition
- 20 of some representative compounds of the formula |
Compound ICsp 1Csq
No. (cell assay) (enzyme assay)
AT A A
. A2 A A ()
C "AG" A
"AB" A
"AgG" A
"A13" B
30 AT A
"A15" A
"A16" A
"A1T" A
35 "A18" A
"A19" A




40 WD 2009/ 006959PCT1EP20081003473 - 228 - "A53" ' CoNON;
TLN -*aN V-s'tt3 0 N "A54"

213-(5-chl oropyri m di n-2- Abenzyl ] -6-(3,4,5-trifluorophenyl)-
2H- pyri dazi n- 3- one " A55"

4-{1-[3-(5-neth rimdin-2-Abenzyl]-6-oxo-1, 6-di hydr o-
pyri dazi n- 3- X‘Ng%/ Bi peri di n-1-yi propyl ) benzami de " A5gFCT/EP2008/003473

6- (3, 5-di fl uoropheny1) - 2-{315-(3-pyrrolidii~ 1-yl pr opoxy) -
pyri m di n-2-yl ] benzyl)-2H pyridazi n- 3-one "A57"

6- (3, 5- dlfluorophenyl) 2- (3 {5 [2 (4- rrethyl p| perazi n-1-ye-
et hoxy] pyri m din=—2myiibenzy =2t pyridazin=—3=one “AS58|
6-(3,5-difluor pheﬁ?g) 213-|(5- di et hyl ami nonet hyl -

pyri m di n- 2- Abenzypp22H pyrl dazm 3-one ["A59"

A P Ry i MR
"A25" '

"A26"
"A35"
TAS7"
"AB3"
"AB4"
"ABE"
"ATS"
C "A102"

15 "A168"
"A169"
"A189"
"A209"
90 "A226"
"A229"
A23T"
"AZ57"
C "A287"

25
C' "A288"

]

5

10

S

g I I B et = 3 2 2 T T - =1 1 Y s =% e = e s =

ICso: 1TPM-1TpuM=A TuM-10puM=B >10uM = C
30

The compounds shown in Table | are particularly preferred compounds

according to the invention.

35 The following examples relate to medicaments:



"A60"  2-{345-(3-dinet hyl am nopropoxy) pyri m di n- 2- Abenzy1} - 6-
(3,4,5-trifluorophenyl)-2H pyri dazi n- 3-one WO
20091006959PCT/ EP20081003473 "A63" O N N-- \ N L----- %----:"."1"N

L 7" n A64ll

2- {345- (2-di et hyl am noet hoxy) pyri m di n-2-yl i benzy1}- 6-

(3,5-difluorophenyl)-2H pyri dazi n- 3-one " A65"

2-{3-[ 5- ( pi peo awpmeckssyy Qpyri m di n- 2- yabenzyl}-6- (3, 4, 5-

trifluorophenyl)-2H pyridazin-3-one _95q9._
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Example A: Injection vials
A solution of 100 g of an active ingredient of the formula I and 5 g of

disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

using 2 N hydrochtoric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula [ with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH2PQOy4 : 2 H0, 28.48 g of NasHPO4 - 12 H,O and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 11 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 I are mixed with 99.5 g of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

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.

PCT/EP2008/003473

@



"A66" 6-(3,5-difluorophenyl)-2-{345-(1-nethyl pi peridin-4-yl -

nmet hoxy) pyri m di n- 2-yl ] benzyl11- 2H pyri dazi n- 3-one "A67"

6- (3, 5-di fl uor opheny0- 2- { 346- ( 3- di et hyl ar ni nopr opyl -

am no) pyri dazi n- 3-y[ Thenzyl | pyri dazi n- 3-one " A68"

6- (3, 5-di fluorophenyl)-2-{3-[6-(2-di net hyl am noet hyl am no) -

pyridazi n-3- fpPivgyosery! | dazin-3-one "AGO™ - . PCT/EP2008/003473

6- (3, 5-di fl uorophenyl)-2-13-[6-(4-di net 1I am nobut yl am no) - :

pyridazi n-3-yl | benzyl | pyri dazi n- 3-one e

6- (3, 5-di fl uorophenyl)-2-{3-[6-(1-net hyl pi peri di n-4-yl am no) -

pyri dazi n- 3-yl ] benzyl | pyri dazi n-3-one "A71" \ di Nz----- /[ H -,.
Example F: Dragees

Tablets are pressed analogously to Example E and subsequently coated in

a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

5
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
10 capsules in a conventional manner in such a way that each capsule con-
C tains 20 mg of the active ingredient.

M

Example H: Ampoules

15 A solution of 1 kg of acfive ingredient of the formula I in 60 | of bidistilied
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.

20
C o
(.

30

35



110 WO 2009/ 006959PCT/ EP2008/ 003473 - 230 - "A72" "A73"  F r_yNH2 41 \
FONH2 H 4111\oN N-NN 110 "A75"

4- (2-{343-(3,5-di fluorophenyl) - 6-oxo-6H pyridazi n-1- 34-

met hyl ] phenyl | pyri m di n-5-yOnor pholin-3-one ./.0 lelll1\1,,,,,0 N,

N-N N 110 "A74"

\ "A76"

N -(2-{343-(3,4,5-trifluorophenyl)-6-oxo-6H pyridazin-1-yl

met hyl ] phenWO289G08858i n- 5- y1) - N, N- di net hyl f or mani di ne PCT/EP2008/003473
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Patent Claims

Compounds of the formula |

in which
R1
RZ

R4, R4’

@] R
> _N R® l

R3

denotes Ar or Hef,

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%)z,
SR, NO,, CN, COOR®, CON(R®)2, NR*COA, NR*SO.A,
SONR,, S(OMmA, [CIRY2]-N(R?)z, [C(R)z)Het,
OIC(R))Z1,OR?, O[C(R¥)21.N(R?)2, |
O[C(R*)21C=CIC(R)2N(R%)z, O[C(R*):IN"O(R®)z,
O[C(R*)zlnHet, S[C(R)2JaN(R)z, SIC(R?)lnHet,
NRIC(RY21N(R®)2, NR[C(R?)2].Het, NHCON(R®),
NHCONH[C(R®)2].N(R%),, NHCONH[C(R®)2]aHet,
[CR?)2INHCOIC(R)2IaN(R)z, [C(R®)1nNHCOIC(R)z]1.
Het, CON(R?)2, CONR®[C(R*)2].N(R%).,
CONRC(R*2].NR*COOA, CONRC(R%),].OR?,
CONRYC(R®),].Het, COHet, COA, CH=CH-COOR?,
CH=CH-N(R®), and/or =Q (carbony! oxygen),

denotes H or A,

each, independently of one another, denote H, Hal, A,
OR?, CN, COOR?®, CON(R%,, NR*COA, NR®SO,A,
SON(R?); or S(O)mA,

O

)



"A7T7"  2-{346-0x0-3-(3,4,5-trifluorophenyl)-6H pyridazin-1-yl -
nmet hyl ] phenyl | pyri m di ne-5-carbonitrile ---0 it-1.1IN.,.. WO
2009/ 006959PCT/ EP2008/ 003473 -231 - "A78"

644- ( 3- di met hyl am nopr opoxy) - 3, 5-di f| uor opheny1] - 213-

(5- et hyl pyrlmdln 2-yl ) benzyl]-2H pyridazin-3-one N . i -N /NN -N
\i ot " ATYO 209/086893 0- 1, 2, 54hi adi azol - 5- y1- 243- (5- et rﬁﬂWﬂWﬂaﬁ“?ﬁ 2-y1)-
benzyl] - 2H pyri dazi n- 3- one -215-

Ar denotes phenyl, naphthy! or biphenyl, each of which is

unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R%)2],OR?, [C(R*):1N(R®)2, SR® NO2, CN, COOR?,
CON(R®)2, NR®COA, NR3S0.A, SO2N(R?)2, S(O)mA,
CO-Het, Het, O[C(R*)2]N(R%)2, O[C(R®)2]Het,
NHCOOA, NHCON(R®),, NHCOO[C(R®)2J.N(RY),,
NHCOO[C(R®),]Het, NHCONH[C(R®)21.N(R%)z,
NHCONHI[C(R?)2].Het, OCONH[C(R®)1.N(R?)2,
10 OCONH[C(R)2]-Het, CONRIC(R®),1:N(R),,
CONR?[C(R%),].Het and/or COA,

Het denotes a mono-, bi- or tricyclic saturated, unsaturated

sle

or aromatic heterocycle having 1 to 4 N, O and/or S
15 atoms, which may be unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal, A, [C(R)],OR?,
[C(R®):21.N(R®2, SR®, NO,, CN, COOR?, CON(R?);,
NR3COA, NR®S0:A, SO:N(RY)2, S(O)mA, CO-Het',
[C(R®)1Het!, O[C(R}21N(R?),, O[C(R®),]Het',
NHCOOA, NHCON(R®),, NHCOO[C(R®)2]lN(R%)2,
NHCOOI[C(R®)2]Het’, NHCONH[C(R®)2].N(R®)2,
NHCONH[C(R®),].Het', OCONH[C(R)2]:N(R®)..
C OCONHI[C(R®2].Het', CO-Het', CHO, COA, =S, =NH,
25 =NA and/or =0 (carbonyl oxygen),

20

(—- and where a ring nitrogen may be oxidised,

Het' denotes a monocyclic saturated heterocycle having 1 fo

2 N and/or O atoms, which may be mono- or disubsti-
30 tuted by A, OA, OH, Hal and/or =O (carbonyl oxygen),

A denotes unbranched or branched alky! 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, 80, SO; and/or by
CH=CH groups,

or

35



N # "A80" 6-(3,5-difluorophenyl)-243-(6-o0x0-1, 6-di hydropyri m din-2-y1)-
benzyl] - 2H pyri dazi n- 3-one "A81"

6- (3, 5-di fl uor ophenyl) - 2-{3. 44- ( 3-di net hyl am nopr opoxy) -

pyri m di n-2-yl | benzyl }-2H pyri dazi n- 3-one "A82"

243- (5-am no r|md|n2yDbenzyI] 6(345tr|fluorophen1

oH pyri dazi n&é 2009400693% 3 P2008/003473

2- (3-pyrimdin-5-yl benzyl) - 6- (314, 5-t hf Rl®rophenyl) - 2H pyri dazi n- 3- one
"A84" it\NH N-No 411 WD 20091006959PCT/ EP2008/ 003473 - 232 - "A85"

N-(2-{3-[3-(3,5-difluorophenyl)-6-o0x0-6H pyri 9azi n- 1-yl met hyl ] phenyl } pyrim
gllg (56y|rrzat ﬁy?lpgﬁ glylna:r? Rggﬁgtﬁz‘a@& a\ﬂn@&[ %tuor ophenyl) -

Hal denotes F, CI, Bror ,

m denotes 0, 1 or 2,

n denotes 0,1, 2, 3 or 4,

p denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratjos.

10 2. Compounds according to Claim 1 in which
R? ' denotes an unsaturated, saturated or aromatic ()
6-membered heterocycle having 1to 4 N and/or O

C- 2 atoms, which may be unsubstituted or mono-, di- or

15" trisubstituted by Hal, A, [C(R*21,0R®, N=CR*N(R%z, CN,
COOR?, [C(R¥2I:N(R)2, [C(R¥:2]sHet, O[C(R®)],OR?,
OIC(R*)2]aN(R%)z, O[C(R)ZC=CIC(RY)INR)z,
O[C(R*)21N"O(R%)z, O[C(R%)]nHet, NRIC(R)2]aN(R?),
NRYIC(RYs]Het, [CRY)2INHCO[CRY)LNRY):
[C(R%):21:NHCOIC(R®)z]nHet, CONRC(R%);[:N(R,
CONR?IC(R®),]:NR*CO0A, CONR®[C(R?)2],.0R?,
CONRYC(R%),],Het, COHet, GH=CH-COOR?,
CH=CH-N(R®) and/or =O (carbony! oxygen), ()

23 and pharmaceutically usable derivatives, solvates, salts, tautomers

20

L and sterecisomers thereof, including mixtures thereof in all ratios.

3.  Compounds according to Claim 1 or 2 in which
30 Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)rA, NR’COA, CON(R®)2, O[C(R¥)]N(RY)2,
[C(RY2],OR?, CONRYC(R%)2].N(R®), and/or
CONRI[C(R®)],Het,
and pharmaceutically usable derivatives, solvates, salts, tautomers

35

and stereoisomers thereof, including mixtures thereof in all ratios:



2H pyri dazi n- 3-one "A87"
N- (2-{30- (3, 5-di fluorophenyl)-6-o0xo-6H pyridazi n-1-yl -

met hyl ] phenyl } pyri m di n- 5- 0- 4- di et hyl am nobutyram de --0 0----. N4ON 10
NE- N2, ---7-"NJ\----mm o m - - - H "A88" Fo?NaV ilk\HO ill "A89" 111 N---N
114 "A90" FH, .z----- 7---/N----7 0 WD 2009/ 006959PCT/ EP2008/ 003473 - 233
- "A92"  r WO 2005/005§59 PCT/EP2008/003473

-217 -

4.  Compounds according to one or more of Claims 1-3 in which
R*, R* denote H,
and pharmaceutically usable derivatives, solvates, salts, tautomers

° and stereoisomers thereof, including mixtures thereof in all ratios.
5. Compounds according to one or more of Claims 1-4 in which
Het denotes a mono-, bi- or tricyclic saturated, unsaturated
10 or aromatic heterocycle having 1 to 4 N, O and/or S
C.' atoms, which may be unsubstituted or mono-, di-, tri-,
H tetra- or pentasubstituted by A, CHO, COOR?,
. CON(RY)s, [C(R®,)Het!, [C(R¥)2.0R?, [CIR®)2]N(R)2,
15 O[C(R®)].Het' and/or =0 (carbony! oxygen),
and where a ring nitrogen may be oxidised,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios.
20
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-
C tuted by A and/or =O (carbonyl oxygen),
- 25 and pharmaceutically usable derivatives, solvates, salts, tautomers
C-II and sterecisomers thereof, including mixtures thereof in all ratios.
7.  Compounds according to one or more of Claims 1-8 in which
30 A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/for Cl,
and pharmaceutically usable derivatives, solvates, salts, tautomers
a5 and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which



410N HH 0 "A93"

213- (5-arni nonet hyl pyri m di n-2-yCbenzy1] -6-(3,4,5-trifl uoro-
phenyl) - 2H pyri dazi n- 3- one " A94"
2-(3-pyridin-4-yl benzyl)-6-(3,4,5-trifluorophenyl)-2H pyridazin-3-one
" A95"
N- ( 2- C3- [ 3- (WO3809{00498r ophenyl ) - 6- oxo- 6H pyri dazi n- 1- y| RETEHIPHHBHFI | pyri m
idin-5-yl)-3-d imethylamamde /0 ill No4®_1, inop ropion- H "A96"
3-(4-nmet hyl pi pe razin-1-yl1)-N-(2-(346-0x0-3-(3,4,5-trifluoro- ph en
yo-61- 1-pyridazin-1-ylmethylip henyllpyrimdin-5-yl- nethyl)propi onam de
FNN, o O SINI Hcr O WO 2009/ 006959PCT/ EP2008/ 003473 - 234 -

R denotes Ar or benzo-2,1,3-thiadiazolyl,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereocisomers thereof, including mixtures thereof in all ratios.

9. Compounds according fo one or more of Claims 1-8 in which
R® denotes H, methyl, ethyl or propyl,
and pharrnaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
10
10. Compounds according to one or more of Claims 1-8 in which C)
. R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
C zinanyl, morpholinyl, piperidinyl or piperazinyl, each of
15 which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R?)2,OR?, N=CR3N(R?),, CN, COOR?,
[C(R*:1N(R%)2, [C(R)alnHet, O[C(R%)],0R’,
OIC(R*)2IN(R)z, O[C(R)2InCECICR )N )z,
OIC(R*)2IiN"O(R®)2, OIC(R®)zlaHet, NRUC(R?)2lN(R’)z,
NR[C(R®)2].Het, [C(R%)2:-NHCOIC(R?)2nN(R®):.
[C(R)2]NHCOIC(R)2]nHet, CONRIIC(R®)2JN(R®)z,
CONR3[C(R*),1,NR*COOA, CONR’[C(R®),],0R?,
CONRJC(R®),]Het, COHet, CH=CH-COOR?, )
25 CH=CH-N(R®), and/or =O (carbony! oxygen),
C, and pharmaceutically usable derivatives, solvates, salts, tautomers

20

and stereoisomers thereof, including mixtures thereof in all ratios.

30 11. Compounds according to one or more of Claims 1-10 in which
Het denotes piperidiny!, piperazinyl, pyrrolidinyl, morphotinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridy!, pyrimidinyi, tri-
a5 azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-

1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, aza-



"A97" 2-(4-nmethyl pi perazin-1-y1)-N-(2-{316-0x0-3-(3,4,5-trifluoro-

phenyl) - 6H pyri dazi n- 1-yl net hyl ] phenyl } pyri m di n-5-yl - net hyDacet am de cm

F"N,..... ) "A98"

2- met hyl am no- N- (2-{346- ox0-3-(3,4,5-trifluorophenyl)-6Hpyri dazi n-1-yl nmet hy

| ] phenyl }pyrimid in-5-yl methyDacetam de FOH. ri-- NNa ---N1le "A99"

3- di met hy| amREORY0998326- oxo- 3- (3, 4, 5-tri f | uor opheny1) - BEL/EE2008/003473

pyridazi n- 1-yl net hyl ] phenyl } pyri mi di n-8544 1ret hyl ) propi on- am de ), CrN oo/

.\ NN AP "Al 0011

213- (5- et hyl pyri m di n- 2- yQoenzyl ] - 6- (2H pyrazol - 3-y1)-2H pyridazi n- 3-one

"Al 01" 6-(3,5-difluorophenyl)- ~(a- rQ Ay 1pyrim. di - -

benzyl11- 2H pyri dazi n- 3- one %A%ycﬁf.z.zﬁo&kﬁﬁ mf&%gglfaj?r}% égebghﬂ A pényd)
2,1,3-thiadiazolyl, each of which is unsubstituted or

mono-, di-, tri-, tefra- or pentasubstituted by A, CHO,
COOR?, CON(R®),, [C(R¥)z)Het", [C(R*)1.0R?,

> [C(R®)21.N(R)2, O[C(R?)2].Het' and/or =O (carbonyl
oxygen),
and where a ring nitrogen may he oxidised,
and pharmaceutically usable derivatives, solvates, salts, tautomers
10 and stereoisomers thereof, including mixtures thereof in all ratios.
Cﬁ’ 12. Compounds according to one or more of Claims 1-11 in which
.Cd-i.-. Het' denotes pyrrolidine, piperidine, piperazine or morpho-
15 line, each of which is unsubstituted or mono- or disub-
stituted by A and/or =O (carbonyi oxygen),
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
20
13. Compounds according fo one or more of Claims 1-12 in which
R denotes Ar or Het,
R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
C, _ zinanyl, morpholinyl, piperidiny! or piperazinyl, each of
N 25 which is unsubstituted or mono-, di- or trisubstituted by
C Hal, A, [C(R})2]:0R®, N=CR3N(R®), CN, COOR?,

[C(R*):21aN(RY)2, [C(R®)2]Het, O[C(R®)},0R’,
OIC(R)21aN(R®)2, O[C(R®)]nC=CIC(R)2JaN(R ),

30 O[C(R)1NTO(R?),, O[C(R®),laHet, NR[C(R?)2].N(R?)2,
NR[C(R®)zl.Het, [C(R):].NHCO[C(R),1:N(R),
[C(R®)2]NHCOIC(RY);]:Het, CONRIC(R®)IN(R),
CONR[C(R?)1],NR*COOA, CONR’[C(R®),].OR?,
CONRI[C(R?),],Het, COHet, CH=CH-COOR?,
CH=CH-N(R%), and/or =0 (carbonyl oxygen),

R® denotes H, methyl, ethyl or propyl,

35



6- (3, 5-difluorophenyl)-2-{3[5-(pi peridin-4-yloxy)pyrimdin-2-

yl | benzyl}-2H pyri dazi n-3-one WO 20091006959PCDEP2008/ 003473 - 235 -

"A103"

10

15

20

25

30

35

0-",. N, O N\ NH"A104" NON ON\ N"A 05" NON
WO 2009/006959 PCT/EP2008/003473
-220 -
R*, R* denote H,
Ar denotes phenyl, naphthyi or biphenyl, each of which is

Het

Het!

unsubstiiuted or monoe-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR*COA, CON(R®),, O[C(R*)21.N(R%)z,
[C(RY2],0R?, CONRI[C(R¥)2].N(R%), and/or
CONRJ[C(R?),].Het,

denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridy!, 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(RY,, [C(R}2].Het!, [C(R*)].OR?,
[C(RM)2IN(R®)2, O[C(R*)2],Het' and/or =0 (carbonyi
oxygen),

and where a ring hitrogen 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, Cl, Brorl,

denotes 0, 1 or 2,

denotes 0,1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

and phammaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

O



NH " A106" N, 4111 h 4 "ALO07" Lmm--- NN-"NON\ OH W
2009/°006959PCT/ EP2008/ 003473 - 236 - "A108" N, * o O rTh NO
WO 2009/006959 PCT/EP2008/003473
-221 -
14, Compounds according to Claim 1, selected from the group
No. Name and/or structure
5 "A1" | 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one
"A2" 6-(3,5-difluorophenyl)-2-[3-(5-methylpyrimidin-2-yi)benzyl]-
B 2H-pyridazin-3-one
"A3" 2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyi)-
10 2H-pyridazin-3-one
C__ "A4" 2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
-~ pyridazin-3-one
C "A5" 4-{3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyi]-
15 phenylmorphgelin-3-one
"AB" 3-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmsthyi]-
phenyl}-1,3-oxazinan-2-one
= © 0
"AT7" 3-{3-{6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
C‘ 25 methyllphenyl}-1,3-oxazinan-2-one
L‘ "A8" 1-{3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}-3-methyl-6H-pyridazin-6-one
"AQ" 8-(3,5-difluorophenyl)-2-[3-(5-methylpyridin-2-yl)benzyl]-2H-
30 pyridazin-3-one

35




"A109" N, N10 ----, M/ '"---N\ "A110" N",..--",,. NONO
R L NO "Al111" . % .. 5 N1 H"All12"
WO 2009/006959 PCT/EP2008/003473
- 222 -
"A10" 6-(3,5-diflucrophenyl)-2-[3-(5-methoxypyridin-2-yl)henzyl]-
2H-pyridazin-3-one
5
10 "A11" 2-[3-(5-aminopyridin-2-yhbenzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one (ﬂ
"A12" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl}- -
C pyridin-2-yllbenzyl}-2H-pyridazin-3-one
15 "A13" 6-(3,5-diflucrophenyl)-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-yllbenzyl}-2H-pyridazin-3-one
E “"A15" 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
20 . pyridazin-3-yl}benzonitrile
"A16" N'-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yi-
methyllphenylipyrimidin-5-y)-N,N-dimethyiformamidine
"ATTM 2-[3-(6-aminopyrimidin-2-yl)benzyi]-6-(3,5-difluorophenyl)- ( ' ')
B 25 2H-pyridazin-3-one
L. "A18" 8-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A19" 6-(3,5-difluorophenyl)-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)-
30 benzyl]-2H-pyridazin-3-one
"A20" 2-{3-[5-(4-methylpiperazin-1-y})pyrimidin-2-yl|benzyl}-6-
(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
"A21" | B8-(3,5-difluocrophenyl)-2-[3-(5-hydroxypyrimidin-2-ylbenzyi]-

35

2H-pyridazin-3-one




i ----z- WD 2009/ 006959PCT/ EP2008/ 003473 - 237 - "Al1l3"

A—-->--.----r'N‘ "A114" O -... Si I. |
WO 2009/006959 PCT/EP2008/003473
-223 - '
"A22" 6-(3,5-diflucrophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yilbenzyl}-2H-pyridazin-3-one
"A23" 8-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-yloxy)-
5 pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
PN
@Q“@Y\ s
L0
10 "A24" 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
C pyridin-2-yllbenzy!}-2H-pyridazin-3-one
"A25" 2-[3-(B-bromopyrimidin-2-yhbenzyl]-6-(3,5-diflucrophenyl)-
C 2H-pyridazin-3-one
15 "A26" 6-(3,5-difluorophenyl)-2-{3-[5-(t-methyl-1H-pyrazoi-4-y}-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A27" 6-(3,5-diflucrophenyl)-2-{3-[6-(4-methyipiperazin-1-yl)-
pyridazin-3-yl[benzyl}-2H-pyridazin-3-one
20 "A28" 6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropoxy)-
pyridazin-3-yllbenzyl}-2H-pyridazin-3-one
"A29" ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllphenyl}pyrimidine-5-carboxylate
C o5 "A30" ethyl 2-{3-[3-(3,5-difluorophenyl)-8-oxo-8H-pyridazin-1-yl-
C— methyllphenyl}pyrimidine-5-carboxylate
F
F oS 0
30 N“'N 0 NfE)LO/\
o
"A31" 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-8H-pyridazin-1-y-
35 methyliphenyllpyrimidine-5-carboxylic acid




"AlLlT7"

)

"A115" ---- NAJ 0 NO...-N J | HA116" . ....--_7 N, ..
--- ---..NO N, ...... "
WO 2009/006959 PCT/EP2008/003473
-224 -
"A32" 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl]-
phenyl}pyrimidine-5-carboxylic acid
"A33" N-(2-dimethylaminoethyl}-2-{3-[6-ox0-3-(3,4,5-trifluoro-
5 phenyl)-8H-pyridazin-1-yimethylphenyl}pyrimidine-5-
carboxamide
IIA34II F
F
F%
10 N“N 0 N7 ‘ NS
k©/k\ T
N
) "A35" F
( F
15 =
| I
N"*N ) N* N/WN\
A oH
\Ej/ N
IIASB“ F
20 F
=
N R o
N0 NP N~ '
« J H i
I j/ N
— 25 ||A3?|l F
(‘-_ F
N
rJ“l\l 0 NZ N/\/\Nj\
< H M /T\
N
30

35




| "A118" 10 .---. O N"."..> N-f----t---0 WO
2009/ 006959PCT/ EP2008/ 003473 - 238 - "A119" 6-(3,5-d ifluoro p
henyl) - 2-{315- (8- nmet hyl- 8-aza- bicycl o[ 3.2.1]oct-3-yloxy)pyrimid

in-2-yl]benzyl}-2 Hpyrid azin- - 3-one 40N Ol -:- "Al 20" ---. 40....

FNNHEN ON. . .",i),..0...--.."-N-- "A 21"
6- (3, 5-di f| usY@prensesss 2- { 3454(S) - 1- net hyl pyrrol i di n- 3- y[PCT/EP2008/003473

oxy) pyri m di n- 2-ypenzyl} - 2H- pyri dazi n- 3: ¢pe,

HA38II F

IIA39H

10
C
C "A40"

15

20 "A4T" F

25
C" "A42||’ F
E
lJ =
~ = O
30 N~ ~0O N\ I H
N

35



o0 0 1401 N.. N..... "--.0 "A 22"

6- (3, 5-di fl uorophenyl)-2-(345-((R) - 1-net hyl pyrrolidin-3-yl -

oxy) pyri m di n- 2- Abenzyl } - 2H pyri dazi n- 3-one, "Al 23" 0 [ IN-N WO
2009/ 006959PCT/ EP2008/ 003473 - 239 - "Al 24" NN,-cONON I "AI 25" 0 | oN
R O------ AR "N? | IS)\1
WO 2009/006959 PCT/EP2008/003473
- 226 -
IIA43II
5
HA44II
10
C: llA44ail
15
20 rrA45u F
F
E o /jj .
N
W0 NP N
| H |
kO/kN O 0
25
C" "A46“ [
F
~ ﬁi 0
N
N0 NF N
30 I\©/k‘n | =
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"Al 26 .- I"NHO0 10 "A 27" 6-(3,5-d ifluorop henyl)-2-{315-(2-pyrrol
idi n-l-ylethoXy)=~ pyrimd in-2-ylibénzyll- 2H pyri dazi n- 3-one "Al 28"
6- (3, 5-di fl uoropheny1l) - 2-13-15- ( 3- nDrphoIin-4-yIpropoxy)-
pyrimdin-2-ylibenzyll-2H pyr| dazi n- 3-one " Al 29" .. 040N 1
N.."6.----- , 0" ---- ----... 1--, "A130"
6- (3 5-difl umhﬂww 2- {345 (2-nor phol i n- 4- yl et hoxy) - PCT/EP2008/003473
pyrimdin-2-yl]benzyl}-2H pyridazi n-3-qQney hydrochl ori de "A131" ...
NA$IN 1", . ----,) 11101 WD 2009/ 006959PCT/ EP2008/ 003473 - 240 - "A132"
6- (3, 5- d| fl uorophenyl) 2- (345- (4- et hyl am nobut oxy) -
pyrim din-2-yl penzyll-2H pyridazin-3-ane
HA47H F
F.
' D ‘]j\
N
N0 NP N’\/\N’ﬁ
5 K@/kn I H I\/O
IIA48|'|' F
F
=
10 N‘\N o N;ij/\/'\N/\l
C: k@/k"“ | H K/N\
C‘ ||A4g1l - F
15
S |
N“N 0 N [ N'A\/\/N\
« H
N
20 IIA5OII
2
I
N‘N o N¥ NM/D
_ ] H
C N
- 25
C : "A51" N-[2-(1H-imidazol-4-yl)ethyl]-2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyllphenyl}pyrimidine-5-
carboxamide
30 "A52" - E
Y
N\N 0 Nf]j\N/\/\q/\\
'\@/j*‘ H N=
N
35




6- (3, 5-difluorophenyl)-24345- (3- net hyl am nopr oPoxy) -

pyri m di n-2-yl penzyl) - 2H pyri dazi n- 3- one
6-(3,5-dif|uorophenyl)-2-(345-(pyrro|idin-3-y|nethoxy)-
pyrinidin 2- ylpenzyll 2H- pyridazi n- 3-one "A133" "A132" "Al134" "Al132"
"A135" 6-(3,5-difluorophenyl)-2-{315-(3- ethylan1nopropo %é

pyri m di n- 2-%Pp¥8BYOF2 2H- pyr i dazi n- 3- one " A136" PCT/EP2008/003473

2- (345- (2- arni noet hoxy) pyri 11i di n- 2-yl 1 b@hzy11- 6- (3, 5-di f | uor o-

phenyl) - 2H pyri dazi n- 3-one "A137" 6-(3,5-d ifluorophenyl)-2-(3-[5-(piperid
in-3-yloxy)pyrirn id in-2- Abenzyll-2H pyridazin-3-one "A138"

6- (3, 5-di f | uor ophepy)}2{345(piperdin-4—yrethoxy)
pyrirridin-2-yIThenzy’M’3 H pyri dazign-3-one "A139" 6-(3,5-d

i fl uorophenyl) - 2-(345- (pyr rolldln-BEQWoxy)Pyrlnld in-2- ylibenzyll-2

H pyridazi n-3-one|" Al 40" F
N0 Nf\/lliﬂ/\/\'fﬁ
5 \\©AN
"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-
10 pyridazin-s-yl}—N—(S-p.iperidin-1 -ylpropyl)benzamide ]
"A56" 8-(3,5-diflucrophenyl}-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)- Q)
_ pyrimidin-2-yiJbenzyl}-2H-pyridazin-3-one
C; “AST" 8-(3,5-diflucrophenyl)-2-(3-{5-[2-(4-methyipiperazin-1-yl)-
15 ethoxy]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A58" 8-(3,5-difluorophenyi)-2-[3-(5-dimethylaminomethy!-
pyrimidin-Z-yl)benzyl|]-2H-pyridazin-3-one
"A5E" 6-(3,5-diflucrophenyl)-2-{3-[4-(methy!piperidin-4-yl-
20 amino)pyrimidin-2-yljbenzy!}-2H-pyridazin-3-one
F
F =

25 Nl“‘iéji;j\m OH )

“ABQ" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-y|[benzyl}-6-

30 (3,4,5-trifluorophenyl)-2H-pyridazin-3-one

35



6- (3, 5-di fluorophenyl)-2-{345-((S)-pyrrolidin-3-yl oxy)-

pyrimdin-2-yl | benzyll-2H pyri dazi n-3-one "Al41"

6- (3, 5-di fl uorophenyl)-2-{3154(R) - pyrrolidin-3-yl oxy) -

pyri mdin-2-yl | benzyl|-2H pyridazi n-3-one "A 42"

2-{3-[5-(pi peridin-4-yl oxy)pyri m di n- 2-yl j benzy11-6-pyri d in-4-

y1l- 2H-pyr|d ------ 11-N 1 N 7---"NH -

....... %ﬁoﬁﬁo\g/)% 2009/ 006959PCT1EPZQ 81003473 - 241 PCT/EP 208/003473

4- ( 6- ox0- 1- {345 (pi peridin-4-yl oxy) pyrim<in-2-ylibenzyl}- 1,6 di hydro

pyri dazi n-3-yl)benzonitrile O/ I1. NNNNI-NH O O N -z-
"AB3"
/N\N
5 NP S CNH
=2 \N l
| P
"AB4" 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yl]benzyl}-6-
10 (3,5-difluorophenyl)-2H-pyridazin-3-one
C "AB5" 2-{3-[5-{piperazin-1-yl)pyrimidin-2-yi]benzy[}-6-(3,4,5-
’ trifftuorophenyl)-2H-pyridazin-3-one
(. "AGB" 8-(3,5-diflucrophenyi)-2-{3-[5-(1-methylpiperidin-4-yi-
18 methoxy)pyrimidin-2-yilbenzyl}-2H-pyridazin-3-one
"AGT7" 8-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropyl-
amino)pyridazin-3-yllbenzyl}pyridazin-3-one
"AB8" | 6-(3,5-diflucrophenyl)-2-{3-[6-(2-dimethylaminoethylamino)-
pyridazin-3-yllbenzyl}pyridazin-3-one
20 "AB9" | 6-(3,5-difluorophenyl)-2-{3-[6-(4-dimethylaminobutylamino)-
pyridazin-3-y|]benzyl}pyridazin-3-one
"ATQY | 6-(3,5-difluorophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)-
C pyridazin-3-yljbenzyl}pyridazin-3-one
25 AT F
C : e A
S S~
F I}J\N 0 N: y A
N
. o

35



"Al44"  3-(6-oxo- 14315 (plperldln 4- onxy)pyrlnld in-2-yl lbenzyl}-1,6- d
—thydro—py+rtdazin=S=yt)benzonrtrite A4S

6- (3, 5-di fl uor ophenyl) - 2-{345- ( 2- plpera2|n | -yl et hoxy) -

pyri m din-2-yl]benzyl | -2H pyridazi n-3-one "Al46"

6- (3, 5-di f | uoropheny1l) - 2- { 345- (plperldln 4-yl oxy) pyri m di n- 2-

yl'i benzy11- 2G0iid ddeesb N- 3- one " Al47" PCT/EP2008/003473

3-(6-0x0-1-{3-[5-(2-pl perazin-1-ylet hox?%ﬁyri m di n- 2- A-
benzyl}-1, 6-di hydropyri dazi n-3-y1l) benzoiitril e "Al48"

6- (3-fl uorophenyl)-2-{3-[5-(pi peridin-4-yl met hoxy) pyri m di n-
2-yQbenzyl | - 2H pyri dazi n- 3- one " A149"

2-{3-[5-(1-pi peridi mafF2yl{1H pyrazai - 4-yOQpyrim din-2-y1)-
benzyl11-6- (3, 4, 5-t|ri fl uor ppheny 3 yr| da2| n- 3- oneOH )-1 NN 10 W
2009/ 006959PCT/ EP2008/ 003473 - O

“A73" F NHZ

Q
| F\Qﬂ /\fLN/\/\/
—= Y b
10 F ;}1 o N \

C "A74" F 0

—
15 F — 72 H
\ NT N
. —

"A75" 4-(2-{3-[3~(3,5-difluorophenyl)-6-oxo-8H-pyridazin-1-yl-
methyl]phenyilpyrimidin-5-yhmorpholin-3-one

= O
F . N
e P
25 ¢ O

20

"A76" N'-(2-{3-[3-(3,4,5-triflucrophenyl)-6-oxo-8H-pyridazin-1-yi-
methyl]phenyi}pyrimidin-5-yl)-N,N-dimethylformamidine

"ATT" 2-{3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyllphenyl}pyrimidine-5-carbonitrile

O
F
\N,N E\Nj\
Z> 6N

35 L
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- (6-0x0-1-{315-(1-pi peridin-4-yl-1H pyrazol -4-yQpyri m di n-
-yl I benzy1}-1, 6 di hydropyr| dazi n- 3-yCbenzonitrile H 2 "Al151"
______________ "N N

6- (1-met hyl- 1H-pyrazo| 4-y1)-2-{345-(1-piperidin-4-yl-1H
pyrazol - 4- Apyri m di n-2-yl ] benzyl | - 2H pyri dazin-3-one NNb NH N- "A152"
6- ( 3- met hoxy pWezopdesdsy{ 345- ( 1- pi peri di n-4-yl1-1H pyr azol - £€T/EP2008/003473
yOpyri m din-2-yl | benzyl | - 2H pyri dazi n- 3: og¢_ " A153"

6- (3-fl uoropheny9- 2- {345- (1- pi peri di n-4-yl1-1H pyrazol-4-yl)-

pyri m di n-2- Abenzyl1l- 2H pyri dazi n- 3-one "Al154"

6- (3, 5-di fluorophepyl)-2-{3-[5-(1H pyrazol -4- Apyrimn di n-2-

yl ] benzyl | - 21- 1- pyy i &Z8"n- 3 Selde(3pdimethylaminopropoxy)-3,5-diflucrophenyl}-2-[3-

(6-methylpyrimidin-2-yl)benzy|]-2H-pyridazin-3-one

F
5 L \§
—0 A\ O =N
/—/ N—N

"ATG" 6-benzo-1,2,5-thiadiazol-5-yl-2-[3-(5-methylpyrimidin-2-yl)-
10 benzyl]-2H-pyridazin-3-one

SO~
N

N N—-nN

i

16

"ABO" | 6-(3,5-difluorophenyl)-2-[3-(6-ox0-1,6-dihydropyrimidin-2-y)-
henzyl]-2H-pyridazin-3-one

"A81" 6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylaminopropoxy)-
20 pyrimidin-2-y|lhenzyl}-2H-pyridazin-3-one

: "A82" | 2-[3-(5-aminopyrimidin-2-y)benzyl]-6-(3,4,5-triflucrophenyl)-
2H-pyridazin-3-one

"AB3" 2-(3-pyrimidin-5-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one
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N) ,0 -N NN WO 2009/ 006959PCT/ EP2008/ 003473 - 243 - "Al155"
6- (3, b-di fTuorophenyl)-2-(3-{541-(2- net hyl am noet hyl) - 1H
pyrazol -4-yl ] pyri m din-2-yl | benzyl)-2H pyri dazi n-3-one, FH N_ 1110r --RN
WO 2009/006959 PCT/EP2008/003473
-232 -
"AB5" N-(2-{3-[3~(3,5-diflucrophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl] phenyl}pynmldm 5- yI)-2-dImethyramlnoacetamlde
SN
5
JJ\/N
"A86" | 2-[3-(B-methylpyridin-3-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one
10 "ABT" | N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yi-
methyllphenyl}pyrimidin-5-yl)-4-dimethylaminobutyramide (j
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1\11 1 el N-- "A156" 6-(3-ch

't or opheny1)--2={345- (| - pi peridi n-4-yl-1H pyrazol -4-y1)- pyrimid
fn-2-yl penzyl | - 2H pyri dazi n-3-one CI NNO 41111-,,N, ,,NHN--1 N,,,,,LN
0."). "AL57" 41111 NN - - " A158"

6- (3'5 di f1 uor ophenyl) - 2- (3 {541 (3- net hyl am nopr opy1) - 1H
4- yl wayZ0b980de59- 2- yl penzyl ) - 2H-pyri dazi n- 3- one / Nedd/ekz008/00347BIN" - -

pyrazol -

\' N41
C
¢

&
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"A92II

"A93|I

2-[3-(5-aminomethylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one

IIA94H

2-(3-pyridin-4-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one

ilAgSll

N-(2-{3-3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)-3-dimethylaminopropion-
amide

= 0
N
F NP Mo
F i |

HAQBH

3-(4-methylpiperazin-1-yl)-N-(2{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-yimethyl]p henyl}pyrimidin~5-yl—
methyl)propionamide

F ,N¢©\( \/\l\/ N
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\0O NN 11 WD 2009/ 006959PCT/ EP2008/ 003473 - 244 - "Al 59" 3-11
-(3{54t-(Z=methylamim oethyt)-IHpyrazoi-4-ylipyrimd in-" =
2-yl } benzyl ) -6-o0x0-1, 6-d i hyd ropyridazin-3-ylibenzonitrile HN 1. N
---II,"NNo Il "Al60" F 10'N.
6- (3, 5-di fl uorophenyl) - 2- (3-{541-(2- pi perazin-1-yl ethyl)-11-1-
pyr azol - 4- yl Woyzodsnioehism- 2- y1} benzyl ) - 2H pyri dazi n- 3- one /P-C’I‘}DI”QOONOUSHS-M
_pH N el "Al61" 3-(6-o0x0-143-[5-(1H pyrzg;ol 4- Apyrim di n- 2-yl penzyl } - -
"AQ7" 2-(4-methylpiperazin-1-y)-N-(2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyl]pheny}pyrimidin-5-yl-
methylacetamide
" s
5
F 0 (\N
o= )l\/N\)
F \ N N
\\Q)‘\‘N
10 _ :
"A98" 2-methylamino-N-(2-{3-[6-0x0-3-(3,4,5-triflucrophenyl)-6H- (3
pyridazin- 'I—ylmethyl]phenyl}pynm|d|n—5-ylmethyl)acetamlde )
(: )\\/N\
15 Q*/l
N““'N\\d\
20 "A99" | 3-dimethylamino-N-(2-{3-[6-0x0c-3-(3,4,5-triflucrophenyl)-6H-
' pyridazin-1-ylmethyllphenyl}pyrimidin-5-yimethyl)propion-
amide
Q /
MN\ |
Q@ “
25
C
"A100" | 243-(5-methylpyrimidin-2-yhbenzyi]-6-(2H-pyrazol-3-yl)-2H-
30 pyridazin-3-one
"A101" | B-(3,5-difluorophenyl)-2-[3-(5-hydroxymethylpyrimidin-2-y}-
benzyl]-2H-pyridazin-3-one
"A102" | 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
35 ylibenzyl}-2H-pyridazin-3-one



di hydr opyri dazi n- 3- Abenzonitrile NH N70 WD 2009/ 006959PCT/ EP2008/ 003473 -
245 - "A162" 346-0x0-1-(3-{541 -(2-piperazin-|l-ylethyl)-1H pyrazol-4-y11-
pyrlmdln 2-yl}benzyl)-1 , 6-di hyd ropyrld azi n-3- yI]benzo nitri le

c5----- LN-)---, 7----)\ N --- Nc_zNH "A163" N-(4-d
i met hyl am nobuty1l) - 213- (6- oxo-3-pyrid i n-4-yl-6H pyridazin-1-ylmeth
yI )phen yl] pW@ PA0p/AOGHSPe- 5- car boxam ide N-"- loi N, NO PCT/EP2008/003473
"Kr----. ----N-, IPl "Al64" _9235.

N—(4 di r net hyI ani nobutyl) 2- (343 (4-cyanophenyl) - 6- oxo- 6H pyridazin-1
-yl met hyl i phenyl } pyri m di ne- 5- car boxam de
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2009/ 006959PCT/ EP2008/ 003473 - 246 - “AI606
WO 2009/006959 : PCT/EP2008/003473
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401 N 01 oNiNN I'H 40N" "A167" ON._00 NN'---1\1--LO HI

- "AL69" -
et hyl)-1H pyrazol -4-yl ] pyrimd

~ 6-(1- methyl--1H pyrazol - 4-y1) - 2- (34541

"A168" FO it\ 41

-(2-pyrrolid in-l-ylin-2-yllben

zyl)-2Hpyrid azin-3- o ne |

- 248 -

"AL75"

N 101 WD 20 0 9/0 06959PC T/E P20 On 034 73

2- (3- (5- [ 1- ( Zvdrodopogyosd- 4-yl et hyl ) - 1H-pyrazol - 4-yl i pyri mpgir/kp2008/003473
2-yl | benzy0-5-pyri di n-3-y1l-2H pyri dazi n- 33pne

C
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Nclr''-0 "A176" 5-(1-nmethyl-1H pyrazol-4-y1)-2-(3-{5-0 -(2-norpholin-4-yl-
—ethyb)—3+—Hpy+razot—4-yH - '

----,N "ON--%--v-c-7.- "A 77" 2-(3-(5-0 -(2-mo rp hol

in-4-ylethyl)-1H pyrazoi-4-yllpyrimid i n- 2-yllbe nzyl)-6-pyrid

in-4-y1-2 Hpyridazin-3-o0 ne "Al 78"

6- (4- met hanegy Jogdpplsggeny 1) - 2- (3-(5-[ 1- (2-mor pholi n- 4- ¥ perigeagosinesers

et hyl)-1H pyrazol-4-yl] pyrimdin-2-yll bea y1l) - 2H pyri dazi n-3- one "Al179"

6-pyridi n-4-y1-2-(3-(5-[1-(2-pyrrol id4¥-1-ylethyl)-1H pyrazol -4-

yli pyrimdin-2-yll|benzyl)-2H pyridazin-3-one WD 2009/ 006959PC

T/ EP2008/ 003473

"A119" 6-(3,5-difluorophenyl)-2-{3-[5-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yloxy)pyrimidin-2-yl]lbenzyl}-2H-pyridazin-
" 3-one
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"A121" B-(3,5-difluorophenyl)-2-{3-[5-((S)-1-methylpyrrolidin-3-yl-
oxy)pyrimidin-2-yl|benzyl}-2H-pyridazin-3-one,

O
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20 ©
F

"A122" 8-(3,5-diflucrophenyl})-2-{3-[5-((R)-1-methylpyrrolidin-3-yi-
oxy)pyrimidin-2-y|lbenzyl}-2H-pyridazin-3-one,
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9 - WO 20091006959PCT/ EP2008/ 003473 - 250 - "Al 86"
| )- 1H pyrazol--4- Apyrim\ .

propyl-111-pyrazol -4-yl)-243-{541-(2- pyrrolldln 1 yl- id

yl }benzyl)-2H pyridazin-3- one CN ri NM \ "A187"

{541-( 2- pyrrolidin 1-ylethyl)-1 Il NN

enzyl) 6 @g)a@ﬁg B Y1-2H pyridazi n- 3-one H pyrazol - d=fp¥sdodiA-2- 0 N
Ni , Al Nr r ni 939

- 24
et hy
6-(1-
in-2
(3-
|} b

|
2-
y

TAT24"

"AT25"

- |1A126'l] O .
I _ Nv@\ﬂ“
F X
R PV,
o >~ \(
F
1277 | 6(3,5-difluorophenyl)-2-{3-[5-(2-pyrrolidin-1-ylethoxy)-

20
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A128" 6~(3,5-difluorophenyl}-2-{3-[5-(3-morpholin-4-yipropaxy)-
pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one

C "A129" : ~0
25
(:. F \N/N\/(l“/\Nj\
N = O/\/\N/\
¢ -

"A130" B-(3,5-difluorophenyl)-2-{3-{5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, hydrochloride

"Af]31|| / O
35 e "
F

30




N Akt re-YE/\___ iNO 40 "Al 88a" N.--N --
2009/ 006959PCT/ EP20081 003473 =251 " At
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3-(1-{345-(3-di et hyl am nopr opoxy) pyrimd in-2-yl]benzyl}-6-

oxo- 1, 6-di hydropyri dazi n-3-yl ) benzonitrile "A190"

2- {345- ( 3-di met hyl am nopr opoxy) pyri m di n- 2-yl i benzyl}-6-(1-

met hyl - 1H pwez@bndssywl) - 2H pyri dazi n-3-one , di NTh - N\ p&fikpRisioossrs
2-{3-[5-(3-di met hyl am nopr opoxy) pyri m _d'Mb-_Z-yI ] benzyl }-6-(3-

fl uor ophenyl) - 2H pyri dazi n- 3-one "A192"

2- {345- ( 3-di met hyl am nopr opoxy) pyri m di n- 2- Abenzy11- 6-

ri dazi n-3-one "A 93"

t hi azol -2-y1-2Hp
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"A132" 6-(3,5-diflucrophenyl)-2-{3-[5-(4-methylaminobutoxy)-
pyrimidin-2-y|]benzyi}-2H-pyridazin-3-one

"A133" 6-(3,5-difluorophenyl)-2-{3-[5-(3-methylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A134" 6-(3,5-diffuorophenyl)-2-{3-[5-(pyrrolidin-3-yimethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A135" 6-(3,5-difluorophenyl}-2-{3-[5-(3-ethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A136" | 2-{3-{5-(2-aminoethoxy)pyrimidin-2-yllbenzy}-6-(3,5-difluoro-

phenyl)-2H-pyridazin-3-one
"A137" | B8-+(3,5-difluorophenyl)-2-{3-[5-(piperidin-3-yloxy)pyrimidin-2-
yllbenzyi}-2H-pyridazin-3-one

"A138" 6-(3,5-difluorcphenyl)-2-{3-[5-(piperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyi}-2H-pyridazin-3-one

"A138" | 6~(3,5-difluorophenyl)-2-{3-[5-(pyrrolidin-3-yloxy}pyrimidin-2-

yllbenzyl}-2H-pyridazin-3-one

"A140" 6-(3,5-difluorophenyl)-2-{3-[6-{(8)-pyrrolidin-3-yloxy)-
pyrimidin-2-yllbenzy!}-2H-pyridazin-3-one

"A141" 6-(3,5-difluorophenyl)-2-{3-[5-((R)-pyrrolidin-3-yloxy}-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"Atl42" | 2-[3-[5-(piperidin-4-yloxy)pyrimidin-2-yiJbenzyl}-6-pyridin-4-

yl-2H-pyridazin-3-one
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2-{345-(3- d|nethylanlnopropoxy)pyrlnldln 2-yribenzyll- 6-
phenyl- 2H pyri dazi n- 3- one .

4- (1-{345-( 3- d|nethylanlnopropoxy)pyrlnldln 2-ylibenzyl}-6-
0xo0- 1, 6-di hydropyri dazi n- 3- Abenzonitrile "A 95"
2-{345-(3-dinethylaninopropoxy)pyrinidin-2-y|ibenzy11-6-p-
tol y1l-2H pyridazi n- 3-one
2-{345- (3-di ?ﬁ 93WPﬁbpropoxy)pyr|nld|n 2-ylibenzyl}-6- PCT/EP2008/003473
(2H pyrazol - 3-y1) - 2H pyri dazi n- 3- one " At 24¥*

6- (314-di fl uor ophenyl) - 2-{345- ( 3- dlnethylanlnopropoxy)-
pyrimdin-2-ylibenzyl}- ZFprrldaZ|n 3-one "A 98"

"A194"

"Al 96"

2-{3-[5-(3-di nethy
met hanesul f onyl phe
2- {345- ( 3-di net hyl
(5-methyl-1, 2, 4- ox

Pl
R
A nopr o
adi azol-

r&ékb’)‘l' {33f5°(h geﬁg\%g%VE%)’ﬁrﬁm?d 2oy oenzyl-1,6-

azl n=

poxy) pyr i mdihydr@pyridabiers: ylll}er&@ﬁuftme
3-yl ) phenyl) - 2H yy|a2| n- 3- one " A200"

8473

2- { 345- ( 3-di net hyl am nopr gpoxy) pyri m di n-2 ) -
pyri di n-4-yl-2H pyri dazi n-{3-one "A201! _N
6- ( 3- br orbphenyl) - - { 345- (13- di net hy hopiNopoky)™
pyrinidin-2-y|ibenzyl}-ZFprrld%/[- gne WO 2009/0 QS CT EP 008/00
- 252 - NZ
"A144" | 3-(6-oxo-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yllbenzyl}-1,6-
‘ dihydropyridazin-3-yl)benzonitrile
10 A145" | 6-(3,5-difluorophenyl)-2-{3-[5-(2-piperazin-1-ylethoxy)-
pyrimidin-2-y(Jbenzyi}-2H-pyridazin-3-one
(_‘ "A146" | 6-(3,5-diflucrophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one
15 "A147" 3-(6-ox0-1-{3-[5-(2-piperazin-1-ylethoxy)pyrimidin-2-yi]-
benzyl}-1,6-dihydropyridazin-3-yl}benzonitrile
"A148" | B-(3-fluorophenyl)-2-{3-[5-(piperidin-4-yimethoxy)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one
20 "A149" 2-{3-[5-(1-piperidin-4-yi-1H-pyrazol-4-y)pyrimidin-2-yl}-
benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
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"A202" 2-{345-(3-di net hyI am nopr OpOXy) pyri m di n- 2- Abenzy1} - 6-
-ftuorephenyl)—2Hpyri-dazi-n—3—ene—A203"

6- (3 5 di met hoxypheny0- 24345- ( 3- di net hyl am nopr opoxy) -

pyri m di n-2-yl Thenzyl)-2H pyridazi n- 3-one "A204" 2-(3-(5-(3-dinethyl am nop
r opoxy) pyri mid in-2-ylibenzyl)-6-(3- '

fl uor o- 4- met hoxypheny1l) - 2H pyri dazi n- 3-one " A205"

2-{3-15- (3 (ﬂ'%‘{\{]ﬁ %‘l nopr opoxy) pyri m di n-2-yl j benzy1}- %C"I(YEPZOGSIOOM'JS

met hoxypheny1) - 2H— pyri dazi n- 3-one "A206242 2-{345- ( 3-di net hyl anmi nop

ropoxy) pyrimdin-2-yljbenzyll-6-(3- tri |1

uor onet hyl phenyl) - 2H pyr| dazi n- 3-one, "A207" 6 (3-chl oroph

enyl) 24345- (3-d [t f P ECRTRT
in-2-yllbenzyl}-2H ED?I daz Br@% ﬁ?’ SAQ %‘bé}@h?‘éﬂ F{@“&F% rglnn%dlnﬁ Dpr o
poxy) pyri m di n-2-yli benzyl} - 6-2-piyendyii-1B-tibyopirideain-Gadibenderdinke " A209"
2-{345- ( 3-di met hy] am noprfopoxy) pyri m di n- 2-yl poenzyli-6-(1- H
met hyl - 1H pyrazol { 4-y1) - 3H pyri dazi n- 3-one "A210" QN

6- ( 3- chl or o- 5-f | upr opheny|l) - 2- { 345- ( 3-di net hyl am no-
propoxy)Pyri m di nt 2-yl [ benzyl}-2H p zi n-3-one "A211"

"
K@N
10

"A151" 6-(1-methyi-1H-pyrazol-4-yl)-2-{3-[5-(1-piperidin-4-yl-1H- ( )
pyrazoi-4-y!)pyrimidin-2-y(lbenzyl}-2H-pyridazin-3-one )

(.L, — i)/@\[/
15 . 2, N N
(7 )
20 Q

"A152" | 6-(3-methoxyphenyl}-2-{3-[5-(1-piperidin-4-yi-1H-pyrazol-4-
ylpyrimidin-2-ylJbenzyi}-2H-pyridazin-3-one
"A153" | 6-(8-fluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)- | ( )

25 pyrimidin-2-y{Jbenzyl}-2H-pyridazin-3-one

C" "A154" | 6-(3,5-difluorophenyl)-2-{3-[5-(1H-pyrazai-4-yl)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one
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2-{3-{5-(3-d inethyl am nop ropoxy)pyrimd in-2-ylThenzyl}-6-(4-

fl uor o- 3- net hoxyphenyl) - 2H pyri dazi n- 3-one "A212"

6- (4- chl or ophenyl) - 2-{315- (3-d i nmet hyl am nopr opoxy)- pyrimid
in-2-ylibenzyll-2H pyridazi n-3-one "A213" 2-{345-(3-di net hyl am no pro
poxy)pyrimid in 2 Abenzyl} 6- (4- fluo rophenyl)-2H pyridazi n-3-one "A214"
2-{345- (3-di RES propoxy) pyri m di n- 2-yl Thenzyl i - 6- per/gp2oos/ioesdrs
thlophen 2- y1 2H—pyr| azi n-3-one WD 2009/,006959PCT/ EP2008/ 003473 - 253 -
"A215" N44-(14315-( 3-di et hyl am nopr opt pyrimid in-2-ylk

benzyl } - 6 0x0-1, 6-di hyd ropyridazi n-3- yI)p henyl ] acetamide H O I NNC N.,

i N.. N2 "A216" 6-(3, 4-di net hoxyphenyl) - 2-13, 45-( 3-di net hyl am nopr opoxy) -

pyrim din-2-yl] bengyhys8H Py (ﬁ@élffﬂm%{fﬂw &2%3qu [1- (2 methylammoethyl) -1H-
I et
pyri

6- benzo-1, 2, 5-t hi adi'azol - 5-y1-2-{

pyrazol-4-yl]pyrimidin-2- yl}benzyl)-2H -pyridazin-3-one,
E H
N————
5 fJ
F ] = N\
N.. LN

10
. "A156" | 8-(3-chlorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-

C—' pyrimidin-2-yilbenzyl}-2H-pyridazin-3-one
('3 Cl

15 N _N

N = \N‘CNH
N (9] N7 l
~
k©/LN
20 FIArI 57!! F

C kgxﬁjv O

25

"A158" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-methylaminopropyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

/N\N/\/\ -
30 #__ H

35




propoxy) pyri m di n-2-yli benzyl).-2H pyridazin-3-one ---0 ---..NION-,,. s: N
A4 =4} A2qQ" 243-4543-di net hV| am.i nop I’ODOXV) Dvri md i
n-2-yl]benzyl}-6- furan-3-yl- 2H-pyr|da2| n- 3-one "A219" 2-{3-[5-(3-d
i met hyl am nopr opoxy) pyri m di n- 2-yl ] benzy11- 6- ( 5-
met hyl -1, 2, 4- oxadi azol - 3-y1) - 2H pyri dazi n- 3- one " A220"
4-(1- {345 (1 net perid in-4-yloxy)pyrimid i n-2-yl]henzyll -
6- 0x0- 1, 6- difl %P?g“ﬁ idazin-3-yCbe n zo n "trite "A221"]1C1§§Pfﬁ%%§§f‘i§m
et hyl pi peri di n-4-yl oxy)pyrimid in-2-y34enzyl}- 6-oxo-1,6-dihyd ro
pyridazi n-3-yl)benzonitri le "A222" 3-(1-{3[5-(2-m
or phol i n-4-yEet hoxy) pyrimd in-2-yl 3benzyl } - 6-
oxo- 1, 6- di hydr opy @z H AR08 -
- met hyl pi peri di n-4-Vyl oxy) pyri
pyridin-4-y1-2H pyrl dazi n- 32Qﬂﬁ;en£§22@~oxo 1,6- dlhydropyndazm -3-yllbenzonitrile
6- (4- met hanesul f onyl phenﬁ 1)-2-{345-(1- net hyI pi peri di n-4- H
yl oxy) pyri m di n- 2}yl i benzyl ) - 2H pyri dazi n- 3-one WO N—
2009/ 006959PCT/ EPR008/ 003473 - 254

5

Z i
N N
10
"A160" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-piperazin-1-ylethy)-1H- ]
pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one ()
{"* F
15
F NH
20
F"A161" 3-(6-0x0-1-{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-yijoenzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile
25 /Qﬂ ,TL ( )
30

35



"A225" et hyl (1-{345- (I -methyl pi peridin-4-yloxy)pyrimd in-2-A-
benzyl }-6-o0xo-1 , 6-clihyd ropyrlda2|n 3- yI)thlophene 2- carb oxylate -0\
S---.v-,. I N,....... .0 NO I "A226"

2-{3- [541 met hy(p| peri di n- 4. yI oxy) pyri m di n- 2- yI I benzy11- 6-

(1-met hyl- 1H pyrazol - 4-y1) - 2H pyri dazi n- 3-one "A227"

2-{345- (3-di met hyl am nopr opoxy) pyri m di n-2-yl ] benzyl11l- 6- ( 5-

oxo-4, 5- di hywe2m9aesssoxadi azol - 3-y1) - 2H pyri dazi n- 3- one POTERZIGIEATS- . H
"A228"  2- {3 [ 543- di net hyl am nopr opoxy) pyﬁgm di n-2-yl ] benzyl} - 6-

pi pera2| n 1-y1l-2H pyr| dazi n- 3 one HN.

N, -, a" - N " NO\I— 0 Thj "A229"

6- (1- net hyI 1H pyr?z_ol 4-y1)-2- {345 (2-morphol i n-4-yl -
' "A162" | “3-[B-ox0-1-(3-{5-[1-(2-piperazin-1-ylethy])-1H-pyrazol-4-yl}-
pyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yljbenzonitrile
i 2
5 &
10 "A163" N-(4-dimethylaminobutyl)-2-[3-(6-ox0-3-pyridin-4-yl-6H-
C pyridazin-t1-ylmethyl)phenyl]pyrimidine-5-carboxamide
e v N/
(. |
o ? |
15 N‘N 0 N¥ N/\‘/\‘/ N\
k@/&\ ' H
N
"A164" | N-(4-dimethylamincbutyl)-2-{3-[3-(4-cyanophenyl}-6-oxo-6H-
20 pyridazin-1-ylmethyl]phenyl}pyrimidine-5-carboxamide
N
x
= O

| ]

"A165" F

30
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thoxy) pyr| m di n- 2-yl | benzyl } - 2H pyri dazi n- 3- one " A230"
2= 3-(5=pronopyrtm-eHna—2 yoben.z\,11 6-(1-nmethyl - 1H pyrazol -
4-y1)-2H pyridazi n-3-one WD 2009/ 006959PCT/ EP2008/ 003473 - 255 - "A231" ~—
2-[3-(5-hyd roxypyrimd in-2-yl )benzyl] - 6- (1- net hyl -

pyr azol -4-y1) 2H-pyrid azin-3-0 ne "A235"

6(3f|uoro n 2-{3-[5-(2- m)rpholln4ylethoxy)pyr|m i di

2-yl ] benzyl} ?@lffé@?ﬁam n- 3- one "A237" POT/iP2008/003473
2-{3-[5-(1- net hyl pi peri di n-4-yl net hoxy)fAF+ m di n- 2- A-

benzyl}-6- (1- et hyl - 1H pyrazol - 4-y1) - 2H pyri dazi n- 3- one " A238"
2-{345- (1- et hyl pi peri di n- 4-yl oxy)pyrlmdln 2- yllbenzyll-6- (1-m
et hyl- 1H pyrazol -
i n-2-yebenzyl] -6-(1° 0 Z " A2407

1H pyrazol - 4-y1) -
5 )

"A167" 3

10
" P O
Nﬁ,N o N,/,E/\H/u\/\N/I%O

IIA1 68" F ﬁ‘

' "‘N
20

“"A169" 8-(1-methyl-1H-pyrazol-4-y})-2-(3-{5-[ 1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl}-2H-pyridazin-3-

95 cne ( j l
C
N‘«-.
N P
N
30 I\LN 0 NF | ! /N
o
B |
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2- {345- (2-nor phol i n-4-yl et hoxy) pyri m di n- 2-yl i benzyl}-6-(1-

propyl- 1H-pyrazol - 411) - 2H pyri dazi n- 3-one " A243"

2- (3-{542- (4- net hyl pi perazi n- 1- ypet hoxy] pyri m di n-2-y1} -

benzyl)-6- (1- et hyl - 1H pyrazol - 4-y1) - 2H pyri dazi n- 3-one " A244"

2- (3-{542-(4-met hyl - 3- oxopi perazin-1-yl)ethoMpyrimid i n-2- ylibe
nzyl)-6-(1-nmethyl- 1H pyrazol -4-y1l)-2H pyridazi n-3-0 ne N, NI\1" O LN H

11\ 11 | ' 21-' RO 20Q9/pp69%9g - - - N..."N.,v-- "A245" PCT/EP2008/003473

6- (1- met hyl - 1H pyrazol - 4-y1) - 2- 1345- ( 3-1®4P- hol i n-4-yl - propoxy)pyrimid

i n-2-yl |l benzyl1l-2 H pyridazi n-3-one WD 2009/ 006959PCT/ EP2008/ 003473 - 256
- WD 2009/ 006959PCT1EP2008/ 003473 - 257 - "A253"

6- ( 3- chf or opheny 1) 24{345fL2—werpron—4-—ylothoxy) .
pyri mi di n- 2- y1 | benzyP 7S] P TR ey b1 -(2-omolingt-yiethy)-1H-
pyrazol-4-yllpyrimidin-2-yi}benzyl)-2H-pyridazin-3-one

[ N
l\}‘“N 0 N /
\@X\N
10 '
C "A171" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-dimethylaminoethyl)-1H-

pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
R N
. = \N—’\p‘ /
— N
\ N7\
F - O
N =N

20 "A172" 6-(3,5-difluorophenyi)-2-(3-{5-[1-(3-dimethylaminopropyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A173" | 8-(3,5-difluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H- |
pyrazol-4-y(]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

25 "A174" 3-[1-(3{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl]-
C pyrimidin-2-yi}henzyl)-6-oxo-1,6-dihydropyridazin-3-ylj-

benzonitrile

30 Q
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N71:1'----1\1"--. "A255" \N, N N—-" T 0] A Y \---.0
A256——————NO h Pt ! "Q0_--- I IS A257

3-(1- (345- (1- et hyl pi peri di n-4- yI rrethoxy)pyrl m di n- 2- yl}
benzyl}- 6- oxo- 1, 6-di hydropyri dazi n-3-y1) benzonitrile "A258"
2-[3-(5- brormpyri di n- 2-yQoenzyl ] -6- (3, 5-di fl uor ophenyl)-2H

PCT/EP2008/003473
- 248 -

2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol<4-yl]pyrimidin-
2-yl¥benzyl)-6-pyridin-3-yl-2H-pyridazin-3-one
|

N iéi\@/@“\_ O

=
Naw

6-(1-methyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-morpholin-4-yl- |

ethyl)-1H-pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one
N"--.
N P

®» N\
SO

2-(345-[1-(2-morpholin-4-ylethyl}-1H-pyrazoi-4-yi]pyrimidin-
2-yl¥benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one

6-(4-methanesuifonylphenyl}-2-(3-{5-[1-(2-morpholin-4-yl-
ethyh)-1H-pyrazol-4-yljpyrimidin-2-yilbenzyl)-2H-pyridazin-3-
one

6-pyridin-4-yi-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazo!-4-
yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

WO 2005/006959
"A175"
5
10 "ATT6"
15
20 IIA1 ?7"
"ATTE"
- 25 'I|A1 ‘?‘9"
-
30
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pyri dazi n- 3-one " A259"

6- (3,5-di fl uorophenyl) - 2-{345-(1- plperldln 4-y1- 1FprrazoI 4-

yQpyri di n-2-yli benzyl} - 2H pyri dazi n- 3- one "A260"

3-(1-{315-(3-di net hyl am nopr opoxy) pyri m di n-2-yl ] benzyl } - 6-

oxo- 1, 6 dihydropyridazin 3-yCbenzami de V[)20091006959PCT/EP2008/003473 -
258 - "A261" Nc.-.o_ H2N1 | I\L-"oNt- | "A262"

3-013-(5- broﬁﬂﬁ?”ﬂﬁ%ﬁ?ﬂ 2- Abenzy11-6- oxo- 1, 6-di hydr o- PCT/EP2008/003473
pyridazin-3-yllbenzonitrile "A263" 341-2438-(5- hydroxypyrin1id in-2-yl)b
enzyl]-6-oxo-1,6-d i hydro- pyridazin-3-yllbenzon itrile "A264"
3-(6-o0x0-1-{3- 15 (p |per|d I n-4- yln1ethoxy)pyr|n1|d I n-2-yl1] -

benzyl}-1,6-di hyd ”ﬁ%@ﬁ”ﬂ32:60ifﬁi§{5Tﬂ(-pwwnwm-—yeﬂwn1kipwazd4LWL
pyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yljbenzonitrile
D)
72 N/\/
5 —
— YA
N= \ 8] =N
N—N
10
C "A181" | 2-(3-{5-[1~-(2-morpholin4-ylethyl)-1H-pyrazol-4-yl|pyrimidin-
2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one
(.' nA{82" Br
; 7~
N
15 =
= N~N
-
| "A183" | 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-yt- |
20 ethyl)-1H-pyrazol-4-yljpyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one
"A184" | 6-(5-methyloxazol-2-yl)-2-(3-{56-[1-(2-pyrrolidin-1 -ylethyl)~1‘Hj
C pyrazol-4-yllpyrimidin-2-ylbenzyl)-2H-pyridazin-3-one
25
C (2 o
. = N '
T s
N A
0 /
N= N
30 N /
L N
“A185" 6-(3-fluorophenyl)-2-(3-{5-{1+(2-pyrrolidin-1-ylethy!)-1H-
L pyrazol-4-ylpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

35



tert- butyI 4- (2 1313- (3- cyanopheny0- 6- oxo- 6H pyr i dazi n- 1-
yimethyl phenyttpyrimi+ad—+n—5—ytexynethyDpiperidine-1- carboxyl ate "A266"

6-0 -nethyl-1H pyrazol-4-yl)-2-{3-[5- (p |per|d i n-4-yl oxy) -
pyri m din-2-yl]benzyl|-2H pyridazi n-3-one "A267"
6- (1- met hyl- 1H- pyrazol - 4-y1) - 2- { 345- (piperidin-4-y|nethoxy)-
pyrim di n-2; | - 2H pyri dazi n- 3-one "A268"
3-(1-{345- (§¥%gﬁﬁ@%¥9 nopr opoxy) pyri m di n- 2- yI]benzyl} %9”%%%¥T?%T% i hyd
ropy rid azin-3-yDbenzonitrile O Th-NH460™ | NoNH | "A269" 340
-(3-{512- (4-net hyl- 3- oxop ipe razin-1-yDethoxy)pyrimid in-
2- yIIbenzyI) 6- oxo-1, 6-d i hyd ropyridazi n- 3- yIIbenzonltrlle 00NN

NN, Nr"iNT N." ,*?nggFT
razi n-1-yDet hoxyjlpyrimid i y
ropyridazin-3-yl Menzon it reth}d) 1H-pyrazol-4—y|]pynm1dm 2-y|}benzy|)—2H pyridazin-3-
one
5 (j
\_\ ///N
/N \ N
Na = ] /N
I\‘i N7
10 NCTO
N
O
g "ATB7" | 2(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-ylpyrimidin-2-
15 yl}benzyl)-6-thiophen-3-yl-2H-pyridazin-3-one
S
PN ™ N
i Y
20 N\N O N/ 7
NS
k©/LN
"A188" F (_)
25 /’,
a . ’—N
N0 N7 XN/\:!
k©/k\.N
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WO 2009/ 006959PCT/ EP2008/ 003473 - 259 - "A271" 3-0

-{345-(2- met-hoxyet-hoxy)pyri mdin-2-yl ] benzyl).-6-0x0- 1

; 6- di hydropyridazin-3-yl)benzonitrile "A272" 3-(1-(315-(3-nethoxyp rop
oxy) pyri mdin-2-yl]benzyl)-6-oxo- 1,6-d i hyd ropyriduzin-3-Abe nzo n
itrile "A273" 6-(3-flu o rop h enyl)-24345-(1-nethyl piperid in-4-y’

met hoxy) - py,rimdin-2-ylibenzyll-2H pyri dazi n-3-one " !
2-13-[5-(1- né’torﬁ?f’%‘?”ﬁ%s?id i n-4-yloxy)pyrimid i n- 2-y|}©§°7T2§‘§?P?31‘J§§473
(1- propyl- 1H pyrazol - 4-y1) - 2H pyri dazi n-2%lone "A275"

6- (3-chl orophenyl) - 2- 13- { 5- ( 1- net hyl pi peri di n- 4-yl met hoxy) -

pyri m di n-2-yl Thenzyl } - 2H pyri dazi n- 3-one "A276" F 40 N7-

"A189" | 3-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl] b_enzyl}-6-7
oxo-1,8-dihydropyridazin-3-yhbenzonitrile
"A190" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljbenzyl}-6-(1-
5 methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
10
C‘ "A191" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6~(3-
. fluorophenyl)-2H-pyridazin-3-one
( "A192" 2-{3—[5—(3-dimethylaminop ro poxy)pyrimidin-Z—yI]benzyi}—aﬂ

15 thiazol-2-yl-2H-pyridazin-3-one
m&(&dimethylaminopropoxy)pyrimidin—2-y[]benzyi}—6—
phényl-2H-pyridazin-3-one
"A194" | 4-(1{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6- '
oxo-1,6-dihydropyridazin-3-yl)benzonitriie

0 "A195" | 2-{3-[6-(3-dimethylaminopropoxy)pyrimidin-2-yijbenzyl}-6-p-
B tolyl-2H-pyridazin-3-one
N "A196" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
Q. (2H-pyrazol-3-yl)-2H-pyridazin-3-one
- 25 "A197" 6-(3,4-diflucrophenyl)-2-{3-{5-(3-dimethylaminopropoxy)-
<" pyrimidin-2-y{lbenzyl}-2H-pyridazin-3-one
"A198" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(4-
methanesulfonylphenyl)-2H-pyridazin-3-one
30 "A199" | 2-{3-[5-(3-di methytaminopropoxy)pyrimidin—Z—yl]benzyW

(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2H-pyridazin-3-one
[ "A200" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yilbenzy!}-6-
_ pyridin-4-yl-2H-pyridazin-3-one

35 "A201" 8-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)- |
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

L |




NL ----- C% ----- o SRR oo "A276a" | NN O

: I
5-(1I-{345-(I-methytp |1Jer| d-imd=yioxy)pyr-mid—+n—2-yl{benzyll-
6- oxo0- 1, 6-di hydr opyri dazi n- 3-yl )t hi ophene- 2-carboxylic acid "A278"
5-(1-1345- ( 1- net hyl pi peridi n-4-yl oxy) pyrim din-2-yl] benzyl ).

6- oxo- 1, 6- di hydr opyri dazi n- 3-yl') t hi ophene- 2- car boxam de * A279

N- et hyI 5- (‘;, {35 met hyl pi peri di n-4-yl oxy) pyri m di Reg/rp2008/003473
yl i benzyl1l-6 obxzo 9;0%%9(5% hydr opyri dazi n- 32¥£)th' ophene- 2-

[ "A202" | 2-{3-]5-(3-dimethylaminopropoxy)pyrimidin-2-yl|benzyl}-6- W
(3,4,5-trifluorophenyl}-2H-pyridazin-3-one
"A203" | 6-(3,5-dimethoxyphenyl)-2-{3-{5-(3-dimethylaminopropoxy)-
5 pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A204" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(3-
fluoro-4-methoxyphenyl}-2H-pyridazin-3-one
"A205" | 2-{3-[6-(3-dimethylaminop ropoxy)pyrimidtn-2—yl}benzyl}—8-(4n
methoxyphenyl)-2H-pyridazin-3-one
10 "AZ0E" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yiibenzyi}-6-(3-
trifluoromethylphenyl)-2H-pyridazin-3-one,
. "A207" 6-(3-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
(‘ pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
15 "A208" 2-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yljbenzyl}-6-
pyridin-3-yl-2H-pyridazin-3-one
"A209" | 2-{3-[5-{3-dimethylaminopropoxy)pyrimidin-2-yljbenzy}-6-(1-
methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one
0 "A210" 8-(3-chloro-5-fluorophenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one
"A211" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yiJbenzyl}-6-(4-
fluoro-3-methoxyphenyl)-2H-pyridazin-3-one
"A212" 6-(4-chlorophenyl}-2-{3-56-(3-dimethylaminopropoxy)-
C\‘ 25 pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
h "A213" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl|benzy}-6-(4-
fluorophenyl)-2H-pyridazin-3-one
"A214" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzy!}-6-
30 L thiophen-2-yl-2H-pyridazin-3-one

35

)



car boxam de. WD 2009/ 006959PCT/ EP2008/ 003473 - 260 - "A280" 243-(5-am
I nopyr azi n-2-yQbenzyl ]-6-(3,5-di fl uorop henyl)-2H pyridazin-3-one "A281"
6- (3, 5-di fl uorophenyl) - 2-[ 3- (6-net hyl pyri dazi n- 3-yl ) benzyl | -

2H- pyri dazi n- 3-one " A282"

2-[3-(6-am nopyri dazi n- 311) benzyl ] -6- (3, 5-di fl uor opheny1) -

2H pyri dazi n- 3-one "A283" net hyl

(E)-3-(2-{348“W38YYRYB, 4, 5-tri fiuorophenyl)- 6H PCT/EP2008/003473

pyri dazi n- 1-yl met hyl i phenyl } pyri m di n- 5>~348acryl ate "A284"
2-{3-[5-((E)-3-am nopropenyppyrim di n- 2-ylibenzyl }-6-(3, 415-
trifluorophenyl)-2H pyridazin-3-one "A285"

2-{345- (3-am nopro W .
trifluorophenyl)-2H @ﬁgchI n- ?:[ 3 é %ﬁEtEY%ﬁ\IT@F?EPW%W'%‘n 2y
i perazin-1-yl)pyrim din-2- deﬁ@_i;ilHBldxoB? GJd-ihydropyndazm 3-yl)phenyllacetamide
met hyl - 1H pyrazol-@4-y1)- 2k pyri cl a i n-3-on "A287"
3-(1-{315- (4- net hy|l pi perazi n- typw/ m di n- 2- yI Thenzyl} - 6-
° |
NN N&jxo\/\/w\
.
‘\©/kN
. 10 "A218" t 8-(3,4-dimethoxyphenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
C pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
, "A217" 6-benzo-1,2,5-thiadiazol-5-yl-2-{3-[5-(3-dimethylami no- |
"C" ' propoxy)pyrimidin-2-yilbenzyl}-2H-pyridazin-3-one
N — ,N N
S “U[‘T L
N N~ O/\/\T/
20 "A213" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
furan-3-yl-2H-pyridazin-3-one
"A219" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(5-
: methyl-1,2,4-oxadiazol-3-yl)-2H-pyridazin-3-one
C' 05 "A220" | 4-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzyl}-
C i L 6-oxo-1,8-dihydropyridazin-3-ylYbenzonitrile

"AZ21" 1 3-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzyl}-
8-oxo-1,8-dihydropyridazin-3-yl)benzonitrile

"A222" | 3-(1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylibenzyi}-6-

30 oxo-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" 6-(4-methanesulfonylpheny!)-2-{3-[5-(1-methylpiperidin-4-

35 yloxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one




oxo- 1, 6-di hydr opyr| dazi n-3-yl) benzonitrile "A288"

3-{5-0X0- I-13=(5-pi peraZTﬂ—f—ynl—py{—l%ﬂ—n—z-—)dg-benzy!]J 6= N

di hydr opyri dazi n- 3-yl }benzonitrile "A289"

6- (4- met hanesul f onyl phenyl) - 2- [ 3-(5- pi perazin-1-yl pyrimdin-
2-yQbenzyl ] - 2H pyri dazi n- 3- one " A290"

4-{143-(5-a di n- 2- beenzyll 6- oxo- 1, 6-di hydr o-

pyri dazi n- 3%’{3?@%)’0@% trile "A291" PCT/EP2008/003473
3-{1-{3-(5-ani nopyri mi di n- 2-yChenzy1) - 62%ko- 1, 6- di hydr o-
pyridazin-3-yl }benzonitrile "A292"

6- (1- et hyl- 1H—pyrazo| 4- yl) 243- (5 p| perazin-1-yl pyrim din-

2-yObenzyl ] - 2H
2- %3 (5- grr} nopyflynI ‘éb"?? 2-ly %'y‘”ﬁfﬂ@'@ n ewylp'pei_{_d'n"*g‘oﬁV)nyim'dln -2-yl}-

4-y1)-2H pyridazi n- 3- one A293féhzyl} -8-0x0-1,6- dlhydropyndazm -3-ylthiophene-2-
2- { 345- ( 2- hydr oxyet hoxy) pyri m di n- 2-yl i benzyl met hy1-
Ebaduets

1H pyrazol - 4-y1) - 2H pyri dazi n- 3-one WO 200 CT/ EP2008/ 003473 {1 261
- "A295"  3-(1-{31[5-(3-hydroxypr@poxyypyrimid in-2-Abenzyl}-6-oxo- 1, 6-di
hyd ropy®i dazi n-3{yl)benzon itrue % 6
4 s
o YO
k@/k\N N
10
"A226" | 2-{3-[6-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6- _
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one ()
_{: "A227" | 2-{3-[6~(3-dimethylaminopropoxy)pyrimidin-2-yl]Joenzyl}-6-(5-
oxo-4,5-dihydro-1,2,4-oxadiazol-3-y1)-2H-pyridazin-3-one
15 Oy
0 \
N
/\J/O\/\/N
. k©/L
"A228" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6- |
piperazin-1-yl-2H-pyridazin-3-one
HN )

oo K/

) kgﬁ

O\/\/N\

"A229" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

4-yl)-2H-pyridazin-3-one

35

"A230" | 2{3-(5-bromopyrimidin-2-yl)benzyl}-6-(1-methyl-1H-pyrazol- |




3- (1-{345- (2- hydroxyet hoxy) pyri m di n- 2- yI]benzyI) 6- oxo-1, 6-
di'hydr opyri dazi n-3-yCbenzonitril e "A297"
2- { 345- ( 3- hydr oxypr opoxy) pyri m di n-2-yl j benzyl | - 6- ( 1-
met hyl - 1H pyrazol - 4-y1) - 2H pyri dazi n- 3- one " A298"
341- (1-{3-[5-(3-di net hyl am nopr opoxy) pyri m di n-2-y1] -
phenyl } et hyl Jo&»@¥Baebsd- di hydr opyri dazi n-3-yl | benzoni t ri ber/ppe39003473
6- (3, 5-difl uorophenylg 2-(1-(315-(3-di meég%l am nopropoxy)
pyri m din-2-yl ] phenyl }et hyl)-2H pyri dazi one "A300"
6- (3, 5-di fluorophenyl)-24(R)-1-{345-(3-di net hyl am no-
propoxy) pyri m di n-2-yl | phenyl | et hyl ) - 2H pyri dazi n- 3- one " A301"
6- (3, 5-di f 1 uor opheny’hpa24( S) P-1838 [y -21Benzy(]-6-(1-methyl-1H-
propoxy) pyri m di n- 2- Aphenyll | thyﬁ) %ﬁ’g’??ﬁ?z. n- [3?) ] 6 y |
3- (1-{3-[5- (1- met hy1- 1- oxypi peri di n- 2% M)(%*Wﬂﬁﬁﬂm%o@e

11515 (1 T or my BERRt i Iy e Ly Yoge ot e 4 PR pyroiin-
benzyll- 65- oxo- 1, 6-di hydr opyri dazi n- 3- &@jbﬂmﬁrzhmyedameﬁhe N, | "A305"
"A237" 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzy}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A238" | 23-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-6-
(1-methyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one

10 "A239" | 2-13-(5-methoxypyrimidin-2-y)benzyl]-6-(1-methyl-1H-
C pyrazol-4-yl)-2H-pyridazin-3-one
"A24Q" 2-{3-[5-(3-methoxypropoxy)pyrimidin-2-yilbenzyl}-6-(1-
C methyl-1H- pyrazol -4-yl)-2H-pyridazin-3-one
15 "A241" | 2-{3-5- (2-methoxyethoxy)pynmxdm-—2-yl3benzyi}-6 -(1 methyl-

1H-pyrazol-4-yl}-2H-pyridazin-3-one

"A242" | 2-{3-[5-(2-moarpholin-4-ylethoxy)pyrimidin-2-yl|lbenzyl}-6-(1-
propyl-1H-pyrazol-4-yl}-2H-pyridazin-3-one

"A243" 2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-y(}-
benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A244" | 2-(3-{5-[2-(4-methyl-3-oxopiperazin-1-ylethoxy]pyrimidin-2-
ylbenzyh)-6-(1-methyl-1H-pyrazol-4-y|)-2H-pyridazin-3-one

C z e /C“CQY\;L HL/

"A245" 6-(1-methyl-1H-pyrazol-4-y)-2-{3-[5-(3-morpholin-4-yl-
propoxyYpyrimidin-2-yl]benzyl}-2H-pyridazin-3-cne

20

(_'\

30

35



"A306" z z O''NN N..."2-5----.,0zzr4 WO 2009/ 006959PCT/ EP2008/ 003473 -

262 - T"A307T -, N N TN, T N ., i.----.. -0 "A308"—N=—""1NON
N.--"-0 1 N_ ---?2-71 "A309" ---NAOL"' 1 -,,,,...- -,,,-"--- Ny ON-
WO 2009/006959 PCT/EP2008/003473
- 256 -
"A246" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-

propoxy}pyrimidin-2-ylibenzyl}-2H-pyridazin-3-one

. o
X, N N

5 ~N N/\/Q\W\j\ (o

N = O/\(/\)

A

"A247" 2-{3-[5~(1-methyl-2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1 H~pyrazol-4-yl)-2 H-pyridazin-3-one

10
15 "A248" | 2-{3-{5-(2-dimethylaminoethoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A248" 2-{3-[5-(2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
20 ad
S SN Cj\
\N,_ N = O/\"/\N/\
O
25 "A250" 6-(1-methyl-1H-pyrazol-4-y1)-2-{3-[5-(2-pyrrolidin-1-yl- ( . )
L ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"AZ251" | 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}-24{3-[5-(2-morpholin-4-yi-2-o0xo-
30

ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

39




o "A310" N.-.. OON,...t., | N. N .ON-Th 0 "A311" ?N4AON4 ----

" UNey. "A312" .z N--.. N 401, Ni*--, 11 WD
20091006959PCT/ EP20081003473 - 263 - "A313" 'N|| - "N,
"A314" '
WO 2005/006959 PCT/EP2008/003473
- 257 -
"A253" 8-(3-chlorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzy!}-2H-pyridazin-3-one
"A254" \’N/N:
5 [
O
N0 Néj]/ \/\N/ﬁ
O
N K/
10 E!A255ll \ N
C ; O—’\_’Nf =
' ! = .
: "NTTo NT N
c SRae
15 N
IIA256IP \ N
O ==
—'\de P
| RS
20 N0 N@/O\/\O/
S
k©AN
05 "A257" 3-(1-{3-[6-(1-methylpiperidin-4-yimethoxy)pyrimidin-2-yl}-
L— benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
- "A258" | 2-{3-(5-bromopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one
"A259" | 6-(3,5-diflucrophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
30 yl)pyridin-2-yllbenzyl}-2H-pyridazin-3-one
"A280" | 3-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyi}-6-
oxo-1,6-dihydropyridazin-3-yl)benzamide

35



N N"----c-r-o N, .."-- and pharmaceutically usable derivatives,

sol vates, salts, tautomers and stereoi Soners thereof, including M Xtures
thereof in all ratios. 15. Process for the preparat|on of conpounds of
the formula | according 20to O ainms 1-14 and pharmaceutically usable
derivatives, salts, sol- vates, tautoners and stereoi sonmers thereof,

characteri S%joﬂgl(;nbg%b a)a corrpound of the formula Il FGcEbosioasdadi ch R1
has the nmeaning indicated in daiml, ij,%greact ed with a conpound of the

formula 111 WD 2009/ 006959PCT/ EP2008/ 003473 - 264 - R4 111 R4' in which
R2, R3, R4 and R4 havethe neanings indicated in Caim1l and 10Ldenotes Cl,
Br, | or afree or reactively functionally nodified OH group, or

1IA261]I o / O
H,N \N’N , Na ?—
N. = O/\/\.N*_'__

I

° "A262" 3-{1-[38-(5-bromopyrimidin-2-yl)benzy|]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A263" | 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
10 "A264" 3-(6-oxo-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yll-
benzyi}-1,6-dihydropyridazin-3-yl)benzonitrile O
C. "A285" | tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyridazin-1-
) yimethyllphenyl}pyrimidin-5-yloxymethyl)piperidine-1-
15 carboxylate
"A265" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-yloxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A267" | 6-(1-methyl-1H-pyrazol-4-yi)-2-{3-[5-(piperidin-4-yImethoxy)-
20 pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A268" | 3-(1-{3-[5-(3-methylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
oxe-1,8-dihydropyridazin-3-yl)benzonitrile

Q
e .
: aaae!
L N._ = O/\/\TH

"AZ69" | 3-[1-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yi)ethoxy]pyrimidin-

2-ylibenzyl)-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrile

30
\Q/C’EJ@Y HL .
/\/
35 "AZT70" -[1-(3-{5-[2-(4-methylpiperazin-1-yljethoxy]pyrimidin-2-yi}-

benzyl)-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrile




15 b)a radical R2 is converted into another radical R2 by i) converting an

oxddi azol e radical into a pyrimdinyl radical, ii) acylating or alkylating

an am no group, Hi)etherifying a hydroxyl group, 20 or c)that it is

| i berated fromone of its functional derivatives by 25treatnment with a

sol vol ysi ng or hydrogenol ysing agent, and/or a base or acid of the formula

| is converteggohibmeehe of its salts. 16. Medicanments coppijgpbddgomlrsl east

one conpound of the fornula 1 according %€9C1a|n11 14 and/ or

pharmaceutical |y usabl e derivatives, sal sol vates, tautoners and

stereoi sonmers thereof, including mxtures thereof in all ratios, and

optionally excipients and/or adjuvants. 35 WD 20091006959PCT/ EP2008/ 003473
265 - and phar naceyprrgalll ysusaRy &(Ziﬁ’fétw@@ybm% p?ﬁh*ﬁ(ﬁm—Zsyﬂ b\éﬁtﬁpe dxaut Oner s

and stereoi soners {hereof, including. m Xxtures ereof in a rati os, for

the preparation of | a medi cament f or Ehdihyqregy iasin- %TYDBP%CHE’@? in which|the
i nhibition, regul att () [ (IEdsLat b ,@gﬁg@ 16%d-01

pl ays a role. 18 ggaccor Q bﬁa r%?plréb mlgﬁﬁ% according t
daimli1- élgreand phar maceutl cal I Y. usablﬁedlhyidmpwﬁctam;B—yk)bemretﬁll%nd

ot parat i on of a medleATent ot br RIS Mraehie o Ty ag A BT P

preparation of a ng
i nfl uenced by inhibition of tyromm@n—kzﬂm&sﬁ}bdﬁyyl}—nﬂ Wimmmmimaccordl n
Caim1-14. 15 109. e brens ,
medi canent for the| t f€afne
of Met kinase by the conpg
to daim or 19, where t
Use according to 4 afgv2D,
gr of tunmours of the sqg
Ki ys, of head and neck,
erA2rste
t he ston

—

O

agoﬂhr% 12}':I~er|19.;3 d@ acco

unds ageeffl

|nm (%)9r
he disekase reate IS a solid tunmour
Wémlqrhph@ml)ra{?u [ﬁvfb‘bmeﬂlwrgpmdf@é-ylmm%b

s e i

t he oe yrfoid, th
brain, theé prostate, the urogenital tract, t

intestine, the liv

| yfphati ¢ system
according to Cdain
monocyti g g eukaem

20

1 20, whe
a1

| ung

rach,

the llarynx and/or the 30l ung. 22. Use
tunmour originates fromthe grou
mal | - cel |

re the s@

(™

25

"A276a"

"AZTT"

5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-
6-ox0-1,6-dihydropyridazin-3-yhthiophene-2-carboxylic acid

30

"A278"

5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-
6-oxo0-1,8-dihydropyridazin-3-yl)thiophene-2-carboxamide

||A279"

35

N-methyl-5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-

carboxamide




35l ung car ci nonas,

pancreatic cancer, glioblastomas and breast carci-

nonwa.

WD 20091006959PCT1EP20081003473 - 266 - 23, Use accordingtoCraim 21,

where the solid tunmour originates fromthe group of

| ung adenocar ci nong,

smal | -cell lung carcinomas, pancreatic cancer, glioblastomas, colon

carci noma and breast carcinoma. 24. Use according to Caim18 or 19, where
t he di sease \118251)@/8{1:{9%'[ ed is a tunour of the blood and ?@fmpﬁ]@y@gfgm 25.
Use according to alm 24 romthe group of

acute nyel oid | eukaem a,
| eukaem a and/ or chronic |ynphatic | eukaem a. 1526. Medi canents conpri sing
at | east one conpound of the fornmula | ac- cording to one or nore of O ains

, Where the tugé)¢|r ori gi nat es
chronic nyel of eukaem a, acute |ynphatic

Ito 14 and/ or phal
st ereoi soners ther
| east one further

MacSat |
eof, in

medi carrp

C@[Exslémﬁb@rsﬁhiz\lﬁiem?l]-sé’(‘g,lswﬂ@@roaﬁ%o-zw
cl uding m xtures thereo

of separate packs

]

according to one or nore

ereof "in all ratios, and at
nt 20active i ngriddidgan-3-27¢ Set (kit) consisting

S R e R T LS

25derivatives, solvates, salts and steredtsppitazint-Bemneof, including m
tures thereof in ak—aties;mapt—{b—aneiiective ampupt—of
nmedi cament activeli rﬁ}rsgdi ! Zhki-amiiopyr ldaM-yi)benzm-gﬁrB-ﬁW
2H-pyridazin-3-one
"A283" methyl (E)-3-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-
pyridazin-1-ylmethyl]phenyl}pyrimidin-5-ylyacrylate
1 0 "A284" | 2-{3-[5-((E)-3-aminopropenyl)pyrimidin-2-yllbenzy{}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
. "A285" 2-{3-[5-(3-aminopropyl)pyrimidin-2-yllbenzyl}-6-(3,4,5-
C trifluorophenyl)-2H-pyridazin-3-one
15 "AZ288" 2-{3-[5-(4-methylpiperazin-1-y))pyrimidin-2-yllbenzyl}-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
20 "A288" 3-{B-ox0-1-[3~(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-1,6-
dihydropyridazin-3-yl}benzonitrile
"A289" | 6-(4-methanesulfonylphenyl)-2-[3-(5-piperazin-1-ylpyrimidin-
2-yhbenzyl]-2H-pyridazin-3-one
"A290" 4-11-[3-(5-aminopyrimidin-2-y)benzyl}-6-oxo-1,6-dihydro-
(—3 25 pyridazin-3-yl}benzonitrile
"A291" 3-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo0-1,8-dihydro-
pyridazin-3-yl}benzonitrile
"A292" | B-(1-methyl-1H-pyrazol-4-y}-2-[3-(5-piperazin-1-ylpyrimidin-
30 2-yl)benzyl]-2H-pyridazin-3-one
"A293" | 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-y)-2H-pyridazin-3-one
"A294" | 2-{3-[5-(2-hydroxyethoxy)pyrimidin-2-yllbenzyl}-6-(1-methyl-

35

1H-pyrazol-4-yl)-2H-pyridazin-3-one
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"A295" | 3-(14{3-[5-(3-hydroxypropoxy)pyrimidin-2-yl]benzyl}-6-oxo-
1,6-dihydropyridazin-3-yi)benzonitrile
"A286" | 3-(1-{3-[5-(2-hyd foxyeth oxy)pyrimidin-2-yljbenzy{}-6-oxo-1,6-
dihydropyridazin-3-yl}benzonitrile
"A297" 2-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yllbenzyi}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"AZ98" 3-[1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
phenyl}ethyl)-6-oxo-1,8-dihydropyridazin-3-yl[benzonitrile
"A298" | 6-(3,5-difluorophenyf)-2-(1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllphenyl}ethyl)-2H-pyridazin-3-one
"A300" 6-(3,5-diflucrophenyl)-2-({R)-1-{3-[5-(3~-dimethylamino-
propoxy)pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3-one
"A301" 6-(3,5-diftuorophenyl}-2-((S)~1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3-one
"A302" | 3-(1-{3-{5-(1-methyi-1-oxypiperidin-4-yimethoxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)henzonitrile
"A303" 3-(1-{3-[5-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yl}-
benzyl}-6-oxo0-1,6-dihydropyridazin-3-yl}benzonitrile
"A304" N0
S \N/N\/Q\W\Nj\
N Nz O/\“/NH2
O
"A305" = O
N N~
"A306" / e}
\N/ N~ o N
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nASOTII / O
\N" N._ .= o
||A308|l / O
Nas.
N\_/\]\I[/
"A309" A o
Naw
Nz o
-/U‘]TO\//\N/
O |
"A310" = 0
Naw
HN’“‘\/@W\E\
N._ .= P
o N/\
O
"A31" Pz o
Naw
\N/N\/Q\IKN\
N\/\O/
"A312" 0
Na
_N
N. = o N
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15.

- 263 -

nAs.]sll N / O
NN
Z >0

"A314" Z o
NQ\ \N,N\/%\
= Q

SN

and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula [ according
to Claims 1-14 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and sterecisomers thereof, characterised in that

a) a compound of the formula i}
Pz o
Xy, ~NH I
R? N

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

1s reacted with a compound of the formula 1l
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16.

- 264 -

R4
2
R I

R#
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 radica! R by

) converting an oxadiazole radical into a pyrimidinyl radical,
) acylating or alkylating an amino group,

iil) etherifying a hydroxyl group,

or

c) thatitis liberated from one of its functional derivatives by

freaiment with a solvolysing or hydrogenolysing agent,

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

Medicaments comprising at least one compound of the formula !
according to Claim 1-14 andfor pharmaceutically usable derivatives,
salts, solvates, tautomers and sterecisomers thereof, including mix-

tures thereof in all ratios, and optionally excipients and/or adjuvants.

17. Use of compounds according to Claim 1-14

®

L



WO 2009/006959 PCT/EP2008/003473
- 265 -

and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereocisomers 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.

18. Use according to Claim 17 of compounds according to Claim 1-14
and pharmaceutically usable derivatives, solvates and sterecisomers
10 thereof, including mixtures thereof in all ratios, |
C‘t for the preparation of a medicament for the freatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-

C. ' pounds according to Claim 1-14.

15
19. 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.

20
20. Use according to Claim 18 or 19, where the disease to be treated is a

solid tumour,

\ 21. Use according to Claim 20, where the solid tumour criginates from
25 the group of tumours of the squamous epithelium, the bladder, the

C stormach, 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

20 lung.

22, Use according to Claim 20, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, smail-cell
lung carcinomas, pancreatic cancer, glioblastormas and breast carci-

35
noma.
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24.

25.

26.

27.
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Use according to Claim 21, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell 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 stereocisomers thereof, including mix-
tures thereof in all ratios,

and

(b} an effective amount of a further medicament active ingredi-

ent.



